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534 

AD-204  563 

564 

530 

AD-204  564 

431 

559 

AD-204  ,S67 

410 

W5 

AD-204  568 

421 

432 

AD-204  7.34 

518 

284 

AD-204  737 

531 

206 

AD-204  761 

359 

54 

AD-204  854 

164 

88 

AD-204  942. 

83 

70 

AD-204  943 

308 

541 

AD-204  948 

66 

432 

AD-204  965 

250 

174 

AD-204  966 

250 

534 

AD-204  967 

250 

659 

AD-204  968 

308 

562 

AD-204  969 

308 

550 

AD-205  017 

76 

609 

AD- 205  033 

76 

474 

AD- 205  069 

624 

210 

AD-205  082 

541 

429 

AD -205  084 

155 

372 

AD-205  085 

564 

565' 

AD- 205  089 

491 

60. 

AD-205  090 

472 

Number 

AD- 205  094 

AD  205  096 
AD-205  260 
AD  205  261 
AD-205  348 
AD  205  363 
AD  205  .364 
AD-205  428 
AD  205  519 
AD-205  .596 
AD-205  597 
AD  205  600 
AD-205  618 
AD-205  747 
AD-2D5  750 
AD  20.S  K.56 
AD-2D5  857 
AD-205  867 
AD-205  874 
AD  205  883 
AD  205  915 
AD  205  995 
AD  206  113 
AD-206  141 
AD-206  144 
AD  206  148 
AD-206  1.53 
AD-206  1.56 
AD-206  154 
AD  206  1.59 
AD  206  2.56 
AD-206  297 
AD-206  331 
AD-206  347 
AD-206  439 
AD  206  469 
AD  206  502 
AD-206  574 
AD-206  651 
AD-206  663 
AD  206  714 
AD  206  716 
AD  206  718 
AD-206  722 
AD-206  7,57 
AD  206  771 
AD  206  780 
AD-2D6  783 
AD  206  784 
AD-206  831 
AD  206  983 
AD  206  984 
AD-206  988 
AD-206  990 
AD  207  024 
AD -207  027 
AD  207  045 
AD -207  095 
AD-207  170 
AD  207  203 
AD  207  223 
AD-207  229 
AD-207  230 
AD-207  276 
AD  207  285 
AD-207  292 
AD  207  307 
AD  207  348 
AD-207  350 
AD- 207  361 
AD-207  455 
AD-207  511 
AD-207  530 
AD  207  583 
AD-207  589 
AD  207  640 
AD-207  652 
AD  207  653 
AD  207  673 
AD-207  687 
AD-207  790 
AD-207  852 
AD-207  900 
AD  207  928 
AD  207  990 
AD-208  004 
AD  208  077 
AD  208  109 
AD  209  130 
AD- 208  155 
AD  208  184 
AD-208  258 
AD  208  277 
AD-208  288 


P.ge 

Number 

Pape 

424 

AD-208  301 

135 

533' 

AD-208  304 

280 

403    . 

AD-208  304 

280 

562 

AD-208  315 

373 

537 

AD-208  323 

399 

264 

AD-208  326 

40 

176 

AD-208  327 

285 

158 

AD-208  621 

75 

650 

AD-208  622 

75 

266 

AD-208  700 

•    355 

116 

AD-208  704 

681 

539 

AD-208  751 

91 

243 

AD-208  755 

90 

251 

AD-208  892 

245 

119 

AD-208  911 

387 

471 

AD-208  955 

253 

126 

AD-209  129 

416 

647 

AD-209  173 

359 

187 

AD-209  202 

654 

-91 

AD-209  209 

543 

500 

AD-209  212 

54 

381 

AD-209  272 

524 

686 

AD-209  326 

90 

470 

AD-209  360 

397 

530 

AD-209  365 

567 

557 

AD-209  373 

87 

214 

AD-209  418 

692 

512 

AD-209  493 

69 

214 

AD-209  528 

400 

271 

AD-209  529 

52 

76 

AD-209  532 

^    202 

566 

AD-209  533 

474 

256 

AD-209  608 

93 

464 

AD-209  626 

251 

381 

AD-209  91 1 

518 

64 

AD-209  926 

548 

280 

AD-209  929 

418 

407 

AD-210  007.  canceled 

253 

640 

AD-210  144 

422 

14 

AD-210  1.56 

«65 

213 

AD-210  180 

294 

,324 

AD-210  194 

V       542 

361 

AD-210  224 

540 

521 

AD-210  2.10 

494 

413 

AD-210  257 

373 

477 

AD-210  -121 

26 

35 

AD-210  475 

12 

31§ 

AD-210.478      • 

.  187 

AD-210  483 

678 

219 

AD- 210  492 

368 

72 

AD-210  501      , 

548 

689 

AD-210  518 

301 

424 

AD-210  521         '       . 

419 

74 

AD-210  6l3 

665 

38 

AD-210  689                 • 

422 

29 

AD-210  737 

306 

379 

AD-210  7.54 

472 

132 

AD-210  834 

485 

266 

AD-210  861 

83 

208 

AD  210  874 

539 

676 

AD-210  919 

460 

667 

AD-210  979       • 

416 

364 

AD-211  000. 

526 

145 

AD-2I10U    . 

544 

367 

AD-211  039 

1-19 

180 

AD-211  079      ' 

656- 

208 

AD  211  111 

33 

210 

AD  211  143 

.      115 

641 

AD-211  236 

»    526 

213 

AD-211  260 

679 

473 

AD-211  273 

,   ,463 

200 

'AD-211  292 

405 

565 

AD-211  328 

666 

289 

AD-211  453 

465 

426 

AD-211  493 

34 

218 

AD-211  499 

557 

383 

AD-211  532 

89 

384 

AD  211  625 

524 

395 

AD-21 1  635 

529 

38 

AD-211  650 

654 

94 

AD-211  691 

88 

384 

AD-211  794 

701 

373 

AD-211  802 

211 

515 

AD-211  836 

271 

566 

AD-211  845 

564 

417 

AD-211  869 

509 

417 

AD-211  916      • 

668 

556 

AD-211  917 

181 

499 

AD-211  938 

329 

213 

AD-211  951 

•  •    565 

120 

AD-211  95; 

565  « 

.389 

AD-211  97S     . 

474 

157 

AD-21 2  003 

406 

699 

AD-212007 

188 

i 


Number 

AD-212  016 

AD-212071 

AD-212  269 

AD-212  311 

AD-212  336 

AD-212  540 

AD-212  553,  pc  1 

AD-212  553,  pu  2 

AD-212  582 

AD-212  631 

AD-212  705 

AD-212  871 

AD-212  873 

AD-212  926 

AD-213000 

AD-213  038 

AD-213  260 

AD-213  410 

AD-213  455 

AD-213  582 

AD-213  590 

AD-213  622 

AD-213  630 

AD-213  661 

AD-213  668 

AD-213  677* 

AD-213  681 

AD-213  786 

AD -^13  840  — 

AD-213  865 

AD-213  893 

AD-213  904 

AD-213  985 

AD-214  144 
.    AD-214  415 

AD-214  416 

AD-214  439 

AD-214  493 

AD-214  494 

AD-214  496 

AD-214  498 

AD-214  561 

AD  214  573 

AD-214  594 

AD-214  620 

AD-214  632 

AD-214  699 

AD-214  769 

AD-214  770 

AD-214  777 

AD-214  778 

AD-214  779 

AD-214  780 

AD-214  791 
AD-214  792 
AD-214  810 
AD-214  883 
AD-214  887 
AD-214  889 
AD-214  943 
AD-215  023 
AD-215  027 
AD-215064 
AD-21 5  066 
AD-215  115 
AD-215  262 
AD-215  265 
AD-215  429 
AD-215  440 
AD-215  442 
AD-215  447 
AD-215  555      ' 
AD-215  622 
AD-215  623 
AD-215  624,  pt.  3 
AD-215  627 
AD-215  820 
AD-215  821 
AD-^5  828 
AD-T15  841 
AD-215  854 
AD-215  857 
AD-215  863 
AD-215  921 
AD  215  921, pel 
AD-215  921.pt.  2 
AD-215  926 
AD  215  929 
AD-215  936 
AD-215  937 
AD-216  085 
AD-21 6  088 
AD-216  104 
AD-216  107 


F|!ge 

699 
282 
596 
,  6 
408 
8 

32 

31 
684 
143 
313 
617 
639 

>  *l 
660 
463 
213 
669 

56f 

183 
300 

S96 

686 

23 

431 
164 
299 

574 
621 

674 
190 

655 

614 

368 
96 
89 

628 

160 

282 

172 

216 

211 

626 

256 

667 
75 
69 

166    ■ 
90 

173 

173 

173 

159 

29 

89 

665 

180 

300 

33 
421 

161 
299 
216 
319 

96 
527 
•209 
264 

34 
280 
523 
628 
240 

53 
361 

61 
636 
261 
312 

94 
557 

51 

59 
292 
292 
293 
422 
209 
137  " 

96 
258 

84 

93 

16 


AD-216  171 
AD-216  239 
AD-216  258 
AD-216  293 
AD-216  302 
AD-216  316 
AD-216  319 
AD-216  363 
AD-216  366 
AD-216  367 
AD-216  435 
AD-216  436 
AD-216  455 
AD-216  493 
AD-216  525 
AD-216  527 
AD-216  528 
AD-216  594 
AD-216  595 
AD-216  625 
AD-216  659 
AD-216  668 
AD-216  699 
AD-216  700 
AD-216714 
AD-216  758 
AD-216  764 
AD-216  770 
AD-216  813 
AD-216  817 
AD-216  891 
AD-216900 
AD-217  005 
AD-217  006 
AD-217  021 
AD-217  022 
AD-217  030 
AD-217  031 
AD-217  032 
AD-217  034 
AD-217  035 
AD-217  044 
AD-217  074 
AD-217  075 
AD-217  076 
AD-217  079 
AD-217  092 
AD-217  093 
AD-217  180 
AD-217  181 
AD-217  183 
AD-217  184 
AD-217  191 
AD-217  196 
AD-217  311 
AD-217  312 
AD-217  313 
AD-217  316 
AD-217  396 
AD-217  398 
AD-217  403 
AD-217  409 
AD-217  432 
AD-217  433 
AD  217  434 
AD-217  435 
AD-217  467 
AD-217  616 
AD-217  639 
AD-217  675 
AD-217  680 
AD-217  684 
AD-217  686 
AD-217  767 
AD-217  811 
AD-217  812 
AD-217  813 
AD-217  815 
AD-217  821 
AD-217  822 
AD-217  823 
AD-217  826 
AD-217  828 
AD-217  855 
AD-217  857 
AD-217  859 
AD-217  886 
AD-21 8  067 
AD-2I8  119 
AD-218  280 
AD-21 8  381 
AD-218  382 
AD-218  385 
AD-219  422 


Page 

297 
73 
193 
58 
77 
141 
33 
235 
71 
181 
157 
157 
62 
653 
164 
71 
545 
661 
696 
532 
290 
366 
61 
161 
96 
692 
509 
432 
369 
321 
14 
66 
433 
608 
604 
690 
45 
46 
270 
136 
153 
174 
51 
354 
31 
8 
498 
498 
132 
156 
406 
288 
236 
526 
479 
480 
479 
37 
45 
28 
606 
203 
71 
24 
29 
iZ3 
674 
189 
614 
699 
212 
6S9 
M 
181 
363 
363 
68 
6C 
3M 
653 
652 
409 
SI 
52 

soo 

315 
13S 

172 
612 
687 

74 

74 

79 

22 


Number 


AO-218 
AO-218 
AO-218 
AD-218 
AD  218 
AD-218 
AD-218 
AO-218 
AD  218 
AD-218 
AD  219 
AD  219 
AD  219 
AD  219 
AD-219 
AD-219 
AD  219 
AD-219 
AD-219 
AD-219 
AD  219 
AD- 220 
AD  220 
AD  220 
AD  220 
AD- 220 
AD  220 
AD-220 
AD-220 
AD-220 
AD  220 
AD-220 
AD-220 
AD-220 
AD  220 
AD-220 
AD  220 
AD-220 
AD-220 
AD-220 
AD  220 
AD-220 
AD  220 
AD  220 
AD  220 
AD-220 
AD- 220 
AD  220 
AD-2ao 
AD  ^-*.: 

AD  xa. 

AD-2au 

AD-2ao 

AD  220 

AD  220 

AD-220 

AD-220 

AD-220 

AD-221 

AD -225 

AD- 225 

AD- 225 

AD  225 

AD -'225 

AD -225 

AD -225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 

AD-225 


438 

471 

597 

598 

666 

800 

820 

857' 

905 

980 

009 

023 

109 

200 

322 

370 

391 

716 

717 

807  AD-219  808 

810 

027 

107 

116 

168 

194 

195 

196 

209     . 

253 

315 

344 

353 

355 

382 

426 

496 

514 

519 

540 

568 

577 

579 

584 

589 

627 

677 

679 

6«» 


H 
761 
762 
763 
818 
865 
924 
980 
183 
003 
015 
053 
136 
169 
204 
266 
292 
298 
299 
304 
363 
374 
394 
405 
405 
412 
435 
490 
497 
509 
5ia 
517 
541 
549 
568 
570 
589 
601 
616 
643 
671 
672 
673 
685 


P«ge 

266 

380 
119 
238 
628 
626 
422 
323 
571 
175 
382 
548 
519 
239 
398 
6(93 
123 
202 
192 
498 
377 

ao7 

427 
ISO 
429 
303 
304 
281 
608 
126 
183 
659 
183 
1S3 
663 
125 
179 
552 
371 

sao 

U 

m 

162 
530 
302 
462 
13 
134 
«M 


517 
462 
698 
^32 
195 
397 
474 
203 
MO 
UO 
244 
211 
279 
676 
212 
2S1 
304 
186 
181 
301 
17« 
212 
212 
215 
326 
532 
286 
'  161 
272 
453 
554 
471 
321 
263 
304 
146 
455 
207 
204 
418 
418 
142 


U)-225 
U)-225 
^-225 
iD-225 
AD  225 
-225 
lD-225 
aD-225 
225 
,iD-22S 
,iD-225 
-225 
-225 
iD-225 
226 
iD-226 
JD-226 
-226 
-226 
>D  226 
-226 
-226 
4d  226 
-226 
i4)v^6 
^-226 
226 
-226 
ftp -22b 
Ap-226 
-226 


,iD- 

;0 


JD 
)D 


JD 
iD 


AI 
AI 

All 
AI 

a: 

AT 
AI 
AC 
AI 
AC 
AI 
AC 
AC 
AC 
AE 


AD 
AD 
AD 
AD 
AD 
AD 
AD 
AD 
AD 
AD 
AD 
AD 
AD 
AD 


Number 


A3 

A3  226 
A  3-226 
AD  226 
A  3-226 
A  3-226 
A  3-226 
A  3-226 
A  5-226 
A)-226 
A  )-226 
A  )-226 
A)-226 
A)  226 
A)- 226 
A)  226 
At)-226 
226 
Ai)-226 
a4>-226 
226 
Af-226 
AI»-226 
Al)-226 
AI  1-226 
A9-226 
226 
226 
226 
-226 
226 
-226 
226 
226 
226 
226 
226 
226 
-226 
-226 
226 
Art- 226 
AC -226 
AC -226 
AE-226 
AD -226 
AD  226 
AD -227 
AD -227 
ADf227 
227 
227 
227 
227 
227 
227 
227 
227 
227 
227 
227 
227 
227 
227 


691 

713 

713 

717 

736 

774 

879 

956 

965 

968 

971 

97  2L 

977 

984 

009 

018 

020 

022 

028 

046 

055 

056 

075 

081 

098 

111 

115 

123- 

132 

180 

185 

187 

190 

207 

238 

291 

295 

316 

362 

365 

375 

387 

397 

402 

403 

404 

405 

438 

469 

492 

497 

524 

559 

580 

588 

589 

590 

606 

646 

658 

675 

708    ■ 

711 

794 

798 

801 

814 

825 

829 

853 

856 

863 

875 

879 

908 

918 

974 

000 

047 

069    - 

099 

107 

136 

157 

158 

159 

247 

258 

259 

324 

332 

481 

508 

509 


^V 

Number 

212 

AD -227  553 

1S2 

AD -227  555 

112 

AD-227  558 

192 

AD- 227  573 

195 

AD-227  574 

212 

AD-227  625 

318   • 

AD-227  634 

152 

AD-227  639 

236 

AD-227  653 

571 

AD-227  657 

162 

AD-227  660 

282 

AD  227  708 

138 

AD-227  761 

209 

AD-227  793 

699 

AD-227  794 

529 

AD-227  795 

323 

AD  227  909 

174 

AD-227  948 

193 

AD  227  969 

419 

AD-227  981 

257 

AD- 228  076 

312 

AD-228  078 

263 

AD- 228  086 

314 

AD-228  121 

671 

AD-228  201 

166 

AD  228  268 

554 

AD-228  281 

217 

AD-228  282 

699 

AD-228  283 

248 

AD-228  287 

135   - 

AD-228  293 

279 

AD-228  303 

245 

ADt228  308 

167 

AD-228  309 

553 

AD-228  313 

201 

AD-228  367 

272 

AD-228  377 

198 

AD-228  411 

167 

AD-228  438 

324 

AD-228  445 

186 

,>  AD-228  452 

.211 

AD-228  454 

317 

AD-228  455 

209 

AD-228  502 

690 

'      AD-228  528 

664 

AD-228  535 

684 

AD-228  540 

299 

AD-228  543 

298 

AD-228  548 

202 

AD-228  566 

315 

AD-228  667 

273 

AD-228  710 

123 

AD-228  747 

315 

AD-228  773 

516 

AD-228  778 

371 

AD-228  809 

246 

AD-228  825 

175 

AD-228  828 

531 

AD-229  029 

326 

AD-229  091 

535 

AD-229  404 

527 

AD-229  516 

129 

AD-229  609 

382 

AD-229  859 

152 

AD-229  959 

354 

AD-229  974 

268 

AD -230  085 

166 

AD-230  161 

144 

AD-230  183 

317 

AD-230  193 

290 

AD-230  349 

271 

AD-230  391 

432 

AD-230  392 

665 

AD-230  515 

675 

AD-230  591 

467 

AD-230  666 

677 

AD-230  667 

330 

AD-230  682 

694 

AD-230  683 

302 

AD-230  695 

538 

AD-230  722 

689 

AD-230  724 

189 

AD-2»  744 

373 

AD-230  873 

373 

AD-230  878 

402 

AD-230  834 

683 

AD-230  883 

253 

AD-230  920 

354 

AD-231  041 

597 

AD-231  045 

698 

AD-231  157 

155 

AD-231  383 

461 

AD-231  397 

554 

AD-231  607 

Page  Number 

434  AD-231  609 

433  AD-231  828 

371  AD-231  829    ■ 

359  AD- 232  393 

360  ADC  AerophysicsTR-58- 
413  ACrnC-A-103 

598  ADTIC  D-lOO 

437  ADTIC -D- 102 

36«  ADTIC-T-lOO 

467  AEDC-TN-58-12 

424  AEDC-TN-58  28 

433  AEDC-TN-58 -30 

648  AEDC-TN-59-102 

355  AEDC-TN-59-125 

356  AEDC-TN-59-127 
456  AEC)C-TN-59  136 
435  AEDC-TN-60-30 
570  AEDC-TR-58-9 
390  AEDC-TR-58-16 
397  AEDC-TR-59-15 
289  AEDC-TR-59-20 
406  •AEDC-TR-59  23 
375       ,  AEOC-TR-59-24 

649  AER-115(114-9-l) 

566  AERDL- 1055.  superseded 

605  AERDL -1 168 

658  AERDL   1518-TR 

«6  AERDL -1 532  TR 

289  AERDL -1 535  TR 

429  AERDL -1 547  TR 

472     .  AERDL- 1551  TR 

426  AERDL -1 584 -TR 

410  AERDL -1 589  TR 

434  AERDL -1593-TR 

611  AERDL-I594-TR 

670  AERDL   1597 -TR 
405        ^          AERDL-1598-TR 
462        \        AERDL -2409 -17 
549  AEWESTR -3-506 
456  AF-1  255  466,  sup. 

671  AF-1  255  489 
,«1  AF  TR-6329,pt.  1 

428  AFTR-6329,pc.  2 

271  AF  TR-632<J,pi.  3 

426  AFTR6329.pt.  4 

470  AFTR-6329,pt.  5 

434  AF  TR-6329.pc.  6 

559  AFTR-6685 

462  AF  TR -6685.  sup.  1 

«09  AF  TR-6685,sup.2 

367  AF-TR-6701 

519  AFAC-TN-57-53 

390  APBMD-TN-59-27 

4W  AFC-ANT-29-7-59 

557  AFC-DOVAP  29-1-57  RT 

452  AFC-TM-27-7-59-T 

506  AFCRC-TN-562 

537  AFCRC-TN  56-885 

623  AFCRC-TN  57-213 

376  AFCRC-TN-57-267 

646  AFCRC-TN-57-267 

664  AFCRC-TN -57 -279 

420  AFCRC-TN-57-288 

640  AFCRC-TN-57-298 

659  AFCRC-TN-57-299 

6«0  AFCRC-TN -57 -371 

626  AFCRC-TN -57 -609 

669  AFCRC-TN-58  51 

<0«  AFCRC-TN-58-54 

6*0  AFCRC-TN-58-57 

614  AFCRC-TN-58-139 

663  AFCRC-TN -58 -157 

681  AFCRC-TN -58 -189 
696  AFCRC-TN -58 -198 
W7  AFCRC-TN-58-215 
S95  AFCRC-TN-58-226 
595  AFCRC-TN-58-235 
W7  AFCRC-TN-58-255 
683  AFCRC-TN-58-292 

682  AFCKC-TN-58-293 
654  AFCRC-TN-58-351 
654  AFCRC-TN-58-356 
661  AFCRC-TN-58-360 
675  AFCRC-TN-58 -364 
647  AFCRC-TN -58 -37  2 
666  AFCRC-TN-58-377 
693  AFCRC-TN -58"- 37  8 
636  AFCRC-TN-58 -386 
647  AFCRC-TN-58-392 
«)8  AFCRC-TN -58 -396 
670  AFCRC-TN-58-414 
680  AFCRC-TN-58-415 
660  AFCRC-TN-58-420 
610  AFCRC-TN-58 -439 


'661 
679 
688 
604 
98  518 
122 
122 
122 
-     122 
77 
699 
39 
213 
297 
397 
412 
665 
64 
■     94 
188 
433 
299 
664 
539 
34 
34 
139 
374 
43 
38 
245 
282 
649 
623 
620 
623 
620 
286 
614 
557 
557 
39 
39 
39 
40 
40 
40 
66 
68 
68 
412   ■ 
42 
412 
43 
58 
43 
159 
37 
37 
94 
94 
477    - 
32 
37 
612 
429 
366 
357 
459 
146 
56 
95 
558 
570 
353 
502 
427 
478 
595 
595 
504 
387 
504 
376 
502 
560 
482 
354 
395 
635 
697 

697      • 
47 
682 


Number 

AFCRC-TN -58 -465 
AFCRC-TN -58 -47 1 
AFCRC-TN -58 -5.50 
AFCRC  TN-58-555 
AFCRC-TN-58-566 
AFCRC  TN  58-575 
AFCRC-TN-58-601 
AFCRC-TN  58-603 
AFCRC-TN -58 -604 
AFCRC-TN-58-609 
AFCRC-TN  58-620 
AFCRC -TN-58-644 
AFCRC-TN -58 -649 
AFCRC-TN -58 -959 
AFCRC-TN  59-54 
AFCRC  TN  59-156 
AFCRC-TN-59-173 
AFCRC-TN -59 -187 
AFCRC-TN-59-190,pc3 
AFCRC  TN- 59- 191 
AFCRC-TN  59-197 
AFCRC  TN-59-199 
AFCRC-TN-59-202 
AFCRC  TN  59-238 
AFCRC-TN  59-246 
AFCRC  TN  59-252 
AFCRC-TN -59 -268 
AFCRC-TN -59 -27  8 
AFCRC-TN-59-291 
AFCRC-TN -59 -357 
AFCRC  TN- 59 -360 
AFCRC-TN-59-362 
AFCRC  TN-59-364 
AFCRC -TN-59-365 
AFCRC-TN-59-373 
AFCRC-TN-59-375 
AFCRC-TN -59 -377 
AFCRC  TN- 59 -379 
AFCRC  TN-59-381 
AFCRC-TN -59 -382 
AFCRC-TN-59-383 
AFCRC-TN-59-384 
AFCRC-TN -59 -.385 
AFCRC-TN-59-390 
AFCRC-TN-59-391 
AFCRC  TN- 59 -392 
AFCRC  TN- 59 -394 
AFCRC  TN- 59 -395 
AFCRC-TN -59 -396 
AFCRC -TN'59-397 
AFCRC-TN -58 -398 
AFCRC -TN-59-399 
AFCRC-TN -59 -400 
AFCRC  TN-59-403 
AFCRC-TN  59-404 
AFCRC-TN-59-413 
AFCRC -TN-59-414 
AFCRC-TN-59-415 
AFCRC-TN-59-424 
AFCRC-TN-59-427 
AFCRC-TN- 59-428 
AFCRC-TN -59 -433 
AFCRC-TN -59 -434 
AFCRC-TN-59-435 
AFCRC-TN -59 -444 
AFCRC-TN- 59 -445 
AFCRC-TN-59-446 
AFCRC-TN-59-450 
AFCRC -TN-59-451 
AFCRC-TN -59 -452 
AFCRC-TN-59-453 
AFCRC-TN-59-458 
AFCRC -TN-59-459 
AFCRC -TN-59-461 
AFCRC -TN-59-462 
AFCRC-TN-59-464 
AFCRC-TN -59 -465 
AFCRC-TN-59-466 
AFCRC-TN-59-467 
AFCRC-TN -59 -471 
AFCRC-TN-59-473 
AFCRC-TN-59-472 
AFCRC-TN-59-475 
AFCRC-TN -59 -482 
AFCRC -TN-59-494 
AFCRC-TN-59-496 
AFCRC-TN-59-551 
AFCRC-TN-59-552 
AFCRC-TN-59-553 
AFCRC  TN- 58 -554 
AFCRC-TN-59-555 
AFCRC-TN-59-559 
AFCRC -TN-58-560 
AFCRC-TN-59-.563 


P*ge 

Number 

Paf^e 

Number 

P>p 

478 

AFCRC -TN-59-564 

327 

AFCRC-TN- 59-967 

695 

596 

AFCRC-TN-59-565 

264 

AFCRC -TN-59-968 

624 

496 

AFCRC-TN-59-566 

87 

AFCRC-TN-59-972 

662 

682 

AFCRC-TN -59 -567 

328 

AFCRC -TN-59-973 

638 

559 

AFCRC-TN-59-568 

315 

AFCRC -TN-59-975 

639 

90 

AFCRC-TN-59-569 

294 

AFCRC-TN-59-976 

641 

72 

AFCRC-TN-59-572 

162 

AFCRC-TN -59 -979 

626 

256 

AFCRC-TN-59-573 

434 

AFCRC-TN- 59 -989 

639 

131 

AFCRC-TN-59-574 

151 

AFCRC-TN-59-991 

679 

367 

AFCRC-TN-59-575 

325 

AFCRC-TN-59-992       . 

684 

115 

AFCRC-TN-59-577 

150 

AFCRC-TN-59-996 

639 

638 

AFCRC -TN-59-578 

212 

AFCRC-TN -59 -997 

638 

661 

AFCRC-TN -59 -579 

314 

AFCRC-TN -59 -998 

638 

626 

AFCRC -TN-59-581 

266 

AFCRC -TN-60-100 

632 

437 

AFCRC -TN-59-583 

268 

AFCRC-TN -60 -104 

473 

509 

AFCRC-TN-59-584 

435 

AFCRC-TN-60-125 

677 

96 

AFCRC -TN-59-585 

375 

AFCRC-TN -60 -128 

686 

216 

AFCRC-TN-59-S86 

209 

AFCRC-TN -60 -21 3 

616 

361 

AFCRC-TN -59 -589 

501 

AFCRC-TR-56-165 

184 

53 

AFCRC-TN-59-590 

273 

AFCRC -TR-57-160 

273 

96 

AFCRC-TN-59-591 

435 

AFCRC-TR-57-162 

637 

93 

AFCRC-TN -59 -593 

269 

AFCRC-TR-57-188 

267 

697 

AFCRC-TN-59-594 

570 

AFCRC -TR- 57 -243 

483 

33 

AFCRC-TN-59-595 

151 

AFCRC-TR-S7-267 

452 

34 

AFCRC-TN-59-596 

434 

AFCRC-TR-58-29 

138 

•  136 

AFCRC-TN-59-597 

518 

AFCRC-TR-58-52 

159 

136 

AFCRC-TN-59-598 

252 

AFCRC-TR -58-57 

573 

33 

AFCRC-TN -59 -599 

380 

AFCRC-TR-58-101(I) 

622 

683 

AFCRC-TN-59-601 

429 

AFCRC-TR-58-103 

632 

203 

AFCRC-TN-59-602 

252 

AFCRC-TR-58-127 

383 

321 

AFCRC-TN-59-603 

256 

\       AFCRC-TR-58-136 

45 

153 

AFCRC-TN -59 -604 

675 

AFCRC -TKI-58- 163 
AFCRC-TR!- 58-176 

56 

354 

AFCRC-TN-59-e0« 

424 

510 

37 

AFCRC-TN-58-613 

477 

AFCRC -TR-58-183 

687 

409 

AFCRC-TN-59-614 

611 

AFCRC-TR-58-188 

622 

52 

AFCRC-TN-59-615 

612 

AFCRC-TR -58 -189 

408 

500 

AFCRC-TN -59 -61 7 

428 

AFCRC-TR -58- 190 

375 

315 

AFCRC-TN-59-619 

368 

AFCRC-TR-58-193 

93 

217 

AFCRC -TN-59-620 

318 

AFCRC-TR-58-198 

640 

160 

AFCRC-TN-59-621 

319 

AFCRG-TR-58  199 

148 

315 

AFCRC-TN-59-622 

318 

AFCRC -TR-58-225 

612 

91 

AFCRC-TN  59-627 

550 

AFCRC-TR-58-227 

32 

206 

AFCRC -TN-59-628 

367 

AFCRC-TR-58-235.pt.  3 

31 

319 

AFCRC-TN- 59 -629    ' 

482 

AFCRC-TR-58-246 

478 

531 

AFCRC-TN-59-631 

435 

AFCRC-TR-58-248 

366 

157 

AFCRC-TN-59-632 

435 

AFCRC -TR-58-251 

366 

86 

AFCRC-TN -59 -639 

452 

AFCRC-TR-58-259 

6 

211 

AFCRC-TN- 59 -642 

542     , 

AFCRC-TR-58-261 

319 

323 

AFCRC-TN -59 -647 

616 

AFCRC -TR-58-274 

428 

162 

AFCRC-TN-59-652 

57  iZ 

AFCRC -TR-58-275 

368 

502 

AFCRC-TN -59 -659 

616 

AFCRC-TR-58-288 

5 

320 

AFCRC-TN-59"-661 

614 

AFCRC -TR-58-292 

31 

141 

AFCRC-TN -59 -752 

115     ' 

AFCRC-TR -58-464 

367 

696 

AFCRC-TN-59-756 

636 

AFCRC -TR-59-118(D 

557 

388 

AFCRC-TN -59 -757 

249 

AFCRC-TR -118(11) 

557 

479 

AFCRC -TN-59-759 

428 

AFCRC-TR -59 -126 

42 

480 

AFCRC-TN -59 -760 

409 

AFCRC-TR-59-129 

621 

479 

AFCRC -TN-59-761 

409 

AFCRC-TR -59 -136 

216 

138 

AFCRC-TN-59-764 

311 

AFCRC-TR -59 -141 

319 

137 

AFCRC -TN-59-765 

354 

AFCRC -TR-59-143 

96 

142 

AFCRC-TN-59-769 

274   , 

.AFCRC -TR-59-146 

261 

676 

AFCRC-TN -59 -770 

378 

AFCRC -TR-59-153 

71 

142 

AFCRC-TN -59 -771 

435 

AFCRC-TR -59-154 

181 

142 

AFCRC-TN-59-772 

261 

ABCRC-TR-59-158 
XFCRC-TR-59-159 

494 

199 

AFCRC-TN-59-774 

328 

51 

207 

AFCRC-TN -59 -773 

571 

AFCRC -TR-59-160 

384 

137 

AFCRC-TN -59 -775 

404 

AFCRC-TR -59 -164 

293 

316 

AFCRC-TN-59-776 

693 

AFCRC -TR-59-165 

148 

253 

AFCRC-TN-59-777 

379 

AFCRC-TR -59- 166 

640 

253 

AFCRC-TN-59-778 

376 

AFCRC-TR -59 -169 

378 

205 

AFCRC-TN-59-779 

680 

AFCRC -TR-59-170 

152 

33 

AFCRC-TN-59-780 

557 

AFCRC -TR-59-172 

558 

452 

AFCRC -TN-59-781 

557 

AFCRC-TR-59-174 

314 

480 

AFCRC-TN-59-784 

561 

AFCRC-TR-59-175 

53 

369 

AFCRC-TN-59-786 

697 

AFCRC-TR-59-177 

183 

366 

AFCRC -TN-59-787 

692 

AFCRC -TR-59-179 

267 

353 

AFCRC-TN-59-788 

695 

AFCRC -TR-59-180 

217 

482 

AFCRC -TN-59-789 

377 

AFCRC -TR-59-184 

6 

426 

AFORC-TN-59-790 

556 

AFCRC-TR -59 -187 

201 

141 

AFCRC -TN-59-791 

535 

AFCRC-TR -59 -188 

504 

198 

AFCRC-TN -59 -792 

690 

AFCRC-TR -59 -189 

426 

135 

AFCRC-TN-59-796 

567 

AFCRC -TR-59-191 

315 

138 

.    AFCRC-TN-59-799 

635 

AFCRC-TR -59 -193 

376 

682 

AFCRC-TN-59-843 

207 

•AFCRC-TR -59-208 

678 

367 

AFCRC-TN-59-890 

268 

AFCRC-TR-59-213 

368 

477 

AFCRC-TN-59-891 

324 

AFCRC -TR-59-228,  pel 

32 

268 

AFCRC-TN-59-892 

324 

AFCRC-TR-59-228.pt.  2 

31 

86 

AFCRC-TN -59 -950 

627 

AFCRC-TR-59-228,pt.3 

31 

682 

AFCRC -TN-59-951 

511 

AFCRC-TR -59-232(1) 

369 

556 

AFCRC-TN-59-956 

680 

AFCRC-TR -59-233 

596 

325 

AFCRC-TN -59 -957' 

685 

AFCRC-TR -59 -237 

89 

328 

AFCRC-TN-59-958 

661 

AFCRC-TR -59 -243 

256 

503 

AFCRC-TN-59-960 

510 

AFCRC -TR-59-244 

5 

201 

AFCRC-TN-59-966 

419 

AFCRC-TR -59-246 

137 

Number  Page 

AFCRC-TR -59 -247  33 

AFCRC -TR-59-257  189 

AFCRC -TR-59-262  327 

AFCRC-TR -59-263  38 

AFCRC-TR-59-266  477 

AFCRC-TR -59 -267  256 

AFCRC-TR -59-268  423 

AFCRC -TR-59-270  544 

AFCRC-TR-59-271  139 
AFCRC-TR-59-276,pLl  168 
AFCRC-TR-59-276.PL2        169 

AFCRC -TR-59-278  691 

AFCRC -TR-59-280  366 

AFCRC-TR -59-284  613 

AFCRC-TR -59 -286  612 

AFCRC-TR-58-289  570 

AFCRC -TR-59-351  662 

AFCRC-TR -59-352  388 

AFCRC-TR-59-354  129 

AFCRC-TR -59 -355  410 

AFCRC-TR -59-357  696 

AFCRC-TR -59 -358  635 

AFCRC-TR -59 -402  676 

AFCRC -TR-59-359  621 

AFCRC-TR-59-366  696 

AFCRC -TR-59-400  612 

AFFTC-TN-R-12  188 

AFM-85-7  396 

AFMDC-TN-58-10  122 

AFMDC-TN-58-12  96 

AFMDC-TN-59-l  90 

AFMDC-TN-59-23  213 

AFMDC-TN-59-26  358 

AFMDC-TN-59-27  560 

AFMDC-TN-59-28  297 

AFMDC-TN-59-30  274 

AFMDC-TN-59-31  512 

AFMC)C-TN-59-33  370 

AFMDC-TN-59-36  457 

AFMDC-TR-59-15  213 

AFMDC-TR-59-25  164 

AFMDC-TR-59-26  14 

AFMDC-TR -59-27  62 

AFMDC-TR -59-29  34 

AFMDC-TR -59 -32  25 

AFMDC-TR -59-37  274 

AFMDC-TR -59-38  395 

AFMDC-TR -59-39  428 

AFMDC-TR-143  183  188 

AFMTC-TN-56-14  641 

AFMTC-TR-57-22  368 

AFMTC-TR-58-17  374 

AFMTC-TR-58-18  262 

AFMTC-TR-59-9'  58 

AFMTC-TR-59-16  297 

AFMTC-TR -59-18  275 

AFMTC-TR-59-19  388 

AFMTC-TR-59-21  640 

AFMTC-TR-59-22  640 

AFMTC-TR -59-25  451 

AFMTC-TR -59-28  622 

AFCSR-TN-70I  188 

AFCISR-TN-1148  655 

AFOSR-TN-54-286  420 

AFOSR-TN-55-474  401 

AFOSR-TN-56-355  529 

AFOSR-TN-56-457  74 

AFOSR-TN-56-514  72 

AFOSR-TN-56-583  413 

AFOSR-TN-57-125  574 
AFOSR-TN-57-298,pt.2        665 

AFOSR-TN-57-312  42 

AFCSR-TN-57-392  414 

AFC6R-TN-57-398  415 

AFCSR-TN-57-435  93 

AFOSR-TN  57-468  93 

AFCSR-TN-57-497  30 

AFOSR-TN -57 -54  6  413 

AF(3SR-TN-57-553  82 

AFC6R-TN-57-570  73 

AFOSR-TN-57-e09  299 

AFOSR-TN-57-636  311 

AFOSR-TN-57-734  77 

AFOSR-TN-57-743  430 

AFOSR-TN -57 -782  89 

AFOSR-TN-58-33  531 

AFOSR-TN-58-126  663 

AFOSR-TN-58-138  67 

AFOSR-TN -58 -152  321 

AFOSR-TN-58-236  87 

AFOSR-TN -58 -268  516 

AFOSR-TN- 58 -269  372 

AFOSR-TN-58-284  686" 

AFOSR-TN -58 -302  78 


5. 


Number 

AFOSR-TN 
APOBR-in 
AFQKR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN 
AFOSR-TN 
AFOSR  TN 
AFOSR  TN 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN 
AFOSR-TN 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR -TN- 
AF06R-TN- 
AFOSR-TN- 
AF06R-TN- 
AFOSR  TN- 
AFOSR  TN- 
AF06R  TN 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN 
AFOSR-TN 
AFOSR  TN- 
AFOSR  TN- 
AFOSR -TN- 
AFOSR-TN- 
AFOSR -TN- 
AFOSR -TN- 
AFOSR  TN- 
AFOSR -TN- 
AFOSR -TN 
AFOSR-TN 
AFOSR-TN 
AFOSR -TN- 
AFOSR  -TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR -TN- 
AFOSR  TN 
AFOSR-TN 
AFOSR-TN 
■  AFOSR-TN- 
AFOSR-TN- 
AFOSR -TN- 
AFOSR  TN- 
AFOSR-TN- 
AFQSR -TN- 
AFOSR -TN- 
AFOSR -TN 
AFOSR-TN 
AFOSR-TN 
AFOSR-TN 
AFOSR  TN- 


58-371 
58-382 
58-416 

-58  433 
58-438 
58-439 

-58  498 
58  529 

-58  565 
-58-580 
-58-584 


1-58  617 
-58  626 
-58-627 
-58-642 
58  649 
58-650 
58-654 
-58  655 
58-657 
58-665 
-58-667 
58-668 
58  679 
-58-680 
-58-682 
-58-697 
-58-700 
-58-70J 
-58-702 
-58-703 
-58-706 
-58-707 
■58-708 
■58-716 
■58-718 
58-723 
58-730 
58-735 
-58-738 
-58-742 
-58-749 
-58-750,  v.l 
-58  750,  V.  2 
-58-752 
-58-754 
-58-761 
•58-767 
58-768 
■58-774 
58-775 
58-776 
58-778 
58-780 
58-781 
58-784 
58-787 
58-797 
58-799 
58-810 
58-811 
58-818 
58-819 
58-822 
5^-828 
58-834 
58-837 
58-839 
58-841 
58-842 
58-845 
58-846 
58-847 
58-848 
849 
5S-851 
58-855 
58-861 
58-863 
58-867 
58-872 
58-874 
58-882 
58-884 
58-894 
58-897 
58-912 
58-913 
58-915 
58-917 
58-918 
58-921 
58-922 


<-58- 


89 
365 
398 

532 
691 
6S0 
31 
606 
430 
544 
519 
310 
606 
669 
78 
209 
23S 
668 
270 
389 
528 
501 
72 
72 
501 
248 
548 
463 
567 
406 
531 
405 
405 
405 
406 
540 
541 
70 
554 
215 
411 
562 
696 
72 
72 
294 
96 


iPOSR 
>FOSR 


568 
534 

470 

687 

530 

559 

695 

432 

206 

541 

534 

659 

609 

474 

605 

550 

475 

652 

608 

667 

414 

190 

656 

362 

610 

475 

475 

317 

S32 

364 

413 

542 

475 

475 

533 

563 

533 
79 

667 

421 

410 

431 

564 

687 

423 

528 


Number 


>FOSR 
>FOSR 
>FOSR 
/FOSR 
/FOSR 
/FOSR 
/POSR 
APOSR 
A  POSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 

A'OSR 
A 'GSR 
A'OSR 
.     A'OSR 
A'OSR 
A'OSR 
Ai-OSR 
A'OSR 
A'OSR 
A'OSR 
Al'OSR 
Al'OSR 
AJOSR 
Al  OSR 
AJ  OSR 
AI  OSR 
AlOSR 
AIOSR 
AIOSR 
AiOSR 
AiOSR 
AIOSR 
Af  OSR 
Af  OSR 
Af  OSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFC6R 
AFGSR 
AFOSR 
AFDSR 
AFDSR 
AF3SR 
AF3SR 
AFKR 
AFDSR 
AFOSR 
AFOSR 
AFOSR - 
AFOSR 
AFOSR 
AFiBR- 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AF(6R 
AF<6R 
AF(6R 
AF(6R 
AF(SR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFCSR 
AFG5R 
AFCjR 
AFG5R 
AFO  >R 
AFOSR 
AFOJR 
AFOJR 
AFOJR 
AFOiR 
AFOiR 
AFOIR 

afo;r 

AFO  R 


TN-58 
-TN-58 
-TN  58 
TN-58 
-TN-58 
-TN-58 
-TN-58 
-TN-58 
-TN-58 
-TN-58 
-TN-58 
-TN-58 
■TN-58 
-TN-58 
■TN-58 
-TN-58 
-TN-58 
-TN-58 
-TN-58 
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M-UA  644 

GE  Hermes  A-3B  AeroData 
Ml  IB  644 

GE  Hermes  A-3B  AeroDau 
M-llC  643 

GE  Hermes  A-3B  AeroOau 
M-UD  644 

GE  Hermes  A -38  AeroDau 
M-llE  514 

GE  Hermes  A-3B  AeroOau 
M-UF  514 

GE  Hermes  A-3B  AeroDau 
M-14B  513 

GE  Hermes  A-3B  AeroOau 
M-14C  513 

GE  Hermes  A-3B  AeroDau 
M-14D  643 

GE  Hermes  A -38  AeroDau 
M-14E  643 

GE  Hermes  A-3B  AeroDau 
M-14F  643 

GE  Hermes  A-3B'AeroDau 
M-14G  643 

GE  Hermes  A-3B  AeroOau 
M-14H  642 

GE  Hermes  A-3B  AeroOau 
M-IJA  644 

GE  Hermes  A -38  AeroOau 
M-17  643 

GE  Hermes  A -38  AeroDau 
M-21A  644 

GE  Hermes  A-3B  AeroOau 
M-21B  644 

GE  Hermes  A -38  AeroDau 
M-21D  642 

GE  Hermes  A-3B.AeroDau 
M-21F  642 

GE  Hermes  A -38  AeroDau 
Mr22  645 

GE  Hermes  A -38  AeroDau 
M-24  643 

GE  Hermes  A- 38  AeroCtau 
M-25  645 

GE  Hermes  A-3B  AeroDau 
M-26  644 

GE  Hermes  A- 38  AeroData 
M-28  643 

GE  Hermes  A -38  AeroOau 
M-29  645 

GE  Hermes  A -38  AeroOau 
M-30  645 

GE  Hermes  AeroRDDau 
M-1  645 

GE  Hermes  AeroRDDau 
M-2  645 

GE  Hermes  AeroRDDau 
M-3  644 

GE  Hermes  AeroRDDau 
M-4  644 

GE  Hermes  AeroRDDau 
M-5 

C^  Hermes  HeatTrans 
M  24A 

GE  Hermes  HeatTrans 
M-25 

GE  Hermes  HeatTrans 
M-26 


Number 


GE  Hermes  Heat  Trans 

M-33 

GE  Hermes  Heat  Trans 

M-35 

GE  Hermes  Heat  Trans 

M-36 

GE  Hermes  Heal  Trans 

M-37 

GE  Hermes  HeatTrans 

M-39 

GE  Hermes  HeatTrans 

M-42 

GE  Hermes  HeatTrans 

M-43 

GE-TR-55  251 

GE-TR -55-288 

GLM  ER-9429 

GRDAFSG-112      . 

GRD-AFSG-115     4 

GRDAFSC-116      , 

GRDGRP-59 


645 
642 
642 
645 

642 
643 

643 

644 

643 

642 

645 
284 
284 
146 
136 
256 
366 
31 


GRDGRP-63 

369 

GRD  DRP-64 

477 

GRDGRP-65 

423 

GRDGRP-66 

691 

GRDIGA-10 

42» 

GRDIGA-11 

366 

GRDlGA-12 

S 

GRDRN-12 

136 

GRD  RN-17 

an 

GRD  RN-19/ 

199 

GRDRN-20 

369 

GRD  RN-22 

477 

GRD  RN-23 

*n 

GRD  RN-24 

GRD  RN-26 

GRDRN-27 

542 

GRD  RN-29 

614 

GRDTN-28 

61* 

GT-5944-R 

539 

GWU-T-82/58 

174 

GWU-T-86/59 

312 

GWU-T-96/58 

6M 

GWU-T-97/59 

279 

GWU-T-98/59 

648 

GWU-T-100/59 

700 

HACSC-14-F 

903 

HAC  TM-588 

1S4 

HE-150-152 

S4I 

HE-150-154 

119 

HE-150-155 

61S 

HE-150-162 

569 

HE-lSO-163 

666 

HE-150-164 

414 

HE-150  172 

666 

HE-150-176 

666 

HE  Hermes  A-2 

AeroDau  M-20C 

392 

HEC-9841 

1S4 

HEIM-431 

633 

HEI  M-783 

31S 

HH-57-76 

2S9 

HH -57-77 

259 

HH-58-139 

64 

HH  ARD-213 

14S 

HH  ARD-219 

299 

HLCIT-21-12 

41* 

HL  CIT  E-73.  10 

S42 

HMX 

99 

HPS-7 

ts 

HR-59-419 

4» 

HRRC  RB-53-25 

120 

HRRC  RB-53-39 

lis 

HSN-1 

61* 

HT-3 

542 

HTC-73-R1 

212 

HTC-73-R2 

672 

HUCXTR-285 

152 

HumRRO  RB-4 

296 

HumRRO  RR-2 

326 

HumRRO-TR-57 

aoo 

HumRRO-TR-58 

355 

HumRRO-TR-59 

455 

IBM  701 

901 

rER-20-116 

541 

IER-20-117 

1S9 

IER-20-I18 

618 

IER-20-124 

969 

IER-20-125 

66* 

IER-20-126 

4H 

lER -60-22 

154 

lER -60-23 

901 

IER-60-206 

501 

lER -60-207 

901 

IER-60-216 

47 

lER -60-223 

901 

IER-60-224 

SOI 

lER -60-224                 ' 

377 

lER -60-228 

628 

IER-60-229 

628 

IER-60-230             t 

628 

lER -60-231 

628 

lER -60-232 

696 

lER -60-233 

661 

lER -60-234 

628 

IER-60-235 

680 

IER-60-238 

264 

IER-60-239 

315 

IER-60-240 

SOI 

IER-62-1 

254 

IER-62-2 

254 

IER-62-4 

89 

IER-82-4 

416 

IER-84-5 

67 

IER-84-6 

687 

Number 

IBR-103-5 
IEK-103-6 
lEK- 103-7 
IER-lOS-3 
IElt-119-1 
IEK-U9-2 
IER-12S-2 
IEJl-126-3 
IBR  126  4 
IEK-128-3 
IBK-137-2 
lER-Ul 
JFtfub  4 
IL  R-154 
O-  T-189 
ILU-CE-6i 
a-U-CE-83 
ILU  DCE  R-82 
ILU  DCE  R-M 
IMM  NYU-215 
IMM-NYU-220 
-NYU-250 
-NYU -253 
IMM-NYU-254 
IMPONR-1 
IMP-OSR-ll 
IMP-OSR   13 
IRL-116 
IRL-IX 
»L-121 
IRL-122 
IRL-124 
aL-125 
-    IRST-El/573 
E5MS-187 
ISMS-225 
rTL-aOOT-J 
ITT  TM -747 
JFRC  MR-1 
JFRC  MR -15 
JFRC  MR-18 
JFRC  MR -20 
n'RC  MR -21 
;PCF-573 
JPLM-20-68 
JPLM-aO-77 
JPL  M-aD-170 
JPL  M-2D-178 
JPL-PR-9-43 
JPL-PR-24-1 
JPL-PR-24-5 
JH--R-25-I 
]PLR-20-107 
JPL  R-20-115 
JPRL  R-20-106 
JTB-263 
KAC   124X90-1 
KACC  MSPR  55-68 
ICLX-1768 
KLX-1769 
KLX-1769A 
ICLX-10113 
ICLX-101I6 
ICLX-1768A 
LB-21742 
URTR-12D 
URTR-129 
LIRTR-130 
UR,TR-131 
URTR-132 
LlRTR-133 
LIRTR-134 
URTR-135 
LLTR-152 
LLTR-156 
LLTR-174 
LLTR-181 
LL  TR-188 
LLTR-191 
LLP(HU)-TR-3-9 
LLRB-35 
LLRB-43 
LLRB-46 
LLRB-48 
LMSD-5135 
LMSD-48  330 
LMSO-288098 
Ux:kLR-12970 
LockLR-13350      , 
Lock  LR-13435 
Lock  LR-13873 
Lock  LR-14059 
Lock  Ma3-56 
Lock  Mm -57 


421 
305 
322 
170 

177 
522 
666 
301 
301 
666 
193 
215 
432 
673 
278 
67 
67 
6S2 
67 
132 
290 
537 
531 
531 
167 
559 
317 
256 
435 
435 
256 
616 
616 
298 
531 
73 
176 
633 
420 
419 
544 
302 
604 
64 
646 
662 
379 
654 
178 
650 
650 
523 
129 
414 
519 
39 
259 
416 
199 
85 
86 
215 
31 
199 
152 
473 
176 
176 
176 
437 
321 
430 
430 
lt2 
SI 
SI 

atr 

266 
6S3 

an 

JJ60 


371 
417 
6S5 
14S 
MS 
14S 
146 
91 
14S 
14S 


Number 

LockNR 
LSR-14 
LSR-15 

M«rklte    107-12 
MCC-1023TR-196 
METN-392-4 
MEG 

MEL(RSU)RR-59-l 
MET661-601 
H-12355 
H  BI -9203-2 
MH  BI-9203-3 
M^  BI  9203-4 
MH  Bl-9203-6 
MIL-C-14157 
MIPR-AEDC-2 
iMlT-DCL-R-21l 
MIT-MR-11 
ML-518 
ML -528 
ML-546 
ML -563 
ML-565 
ML-575 
ML-599 
ML -606 
K4L-610 
ML -625 
^<L-632 
C<L-636 
i^-63« 
HL-639 
^-647 
k<L-654 
i<L-657 
ML(UM)58-1 
ML(UM)58-5 
ML(UM)-59  169 
ML(UM)-8904-4 
MLNYNS-4860-H-5 
MLNY>6-4860-Q-14 
MLNYNS-4861-F-27, 
MLNYNS-4933-A-5 
1MLNYNS-5115-B-19. 
MLNYNS-5284-3 
IKLNYNS-5507 
JjlLNYhB -5740-7,  PR 
JfLNYNS- 5761-1 
MLNYNS- 5995-1 
MND  -E-1322-I 
MPL-8 
MR-N-168-1 
MR-N-181 
MR-N-202 
MR-N-220 
KR-N-232 
KRI  R-474-56 
^RI-R-678-58 
MRI  (OMRO)-68 
MRI-R -679-58 
WRI-R-689-58 
WRI  R-7D6-59 
WRI-R-720-59 
WRI  R-726-59 
VRI  R-732-59 
MR!  R-740-59 
MRI  R-743-59 
MRI  R-746-59 
MRI  R-749-59 
M»I  R-754-59 
Mil  R -767-59 
Mil  R-776-59 
MU  R-777-59 
MFL(OMRO)-27 
MRL(0MR0)-65 
MRL(OMRO)-66 
MRL(OMRO)-67 
MSARP-8 
M!EE-59-10 
MirPTR-85 
MliPTR-129 
MlfPTR-131 
MlfPTR-137 
MlfPTR-139 
MlPTR-141 
MlPTR-142 
MlPTR-145 
MlPTR-146 
MlPTR-151 
MLPTR-153 
MLPTR-154 
MLPTR-159 
MLPTR-160 
NAi7H527-5 


P»ge  Number 

IW  NADC-ED-5826 

555  NADC  EL-5862 

554  NADC-MA-5718 

503  NADC-MA-5903 

135  NADC-MA-5904 

666  NADC -MA -5905 

25  NADC-MA-5906 

156  NADC-MA-5907 

514  NADC-MA-5908 

52  NADC-MA-5909 

505  NADC-MA-5810 

505  NADC-MA-5911 

505  ,  NADC  MA -591 2 

506  NADC-MA-5913 
674  NADC-MA-5915 
433  .NADC-MA-5917 
183  NADC-MA-5918 
260  NAES-INCTR -39-51 

19  NAFI-TP-15 

304  NAFI-TP-39 

268  NAFI-TP-99 

3D5  Nagler-190-F-l 

210  NAMC  AML  AE-4132,pt. 

636  NAMC  AML  AE  41 1  049 

93  pt.1 

3M  NAMC  AX«L  AE-1065 

aM  NAMC  ASL -24104 

SM  NAREC-20 

•f7  NARP-57-48T 

6»3  NARF-57-50T 

692  NARF-58-34T 

686  NARF-58-36T 

9tf  NARF-58-5Jr 

ttO  NARF-59-10T 

6W  NARF-59-28T 

S27  NARF-59-33T 

369!  NATCTFr-3-L-51 

253  NATCTnT)TR-l-54 

253  NATCAS 

403  NAVAER-5151 

652  NAVDOCKS  P-705 

Pt-  8     267  NAVDOCKS  P-705.  1 

193  NAVDOCKS  P-709 

62          156  NAVDOCKS  P-709.  1 

180  NAVDOCKS  P-711 

38  NAVDOCKS  P-711.  1     . 

5           527  NAVDOCKS  P-712 

525  NAVDOCKS  P-712.  1 

526  NAVDOCKS  TP  Ad -2 

4W  NAVDOCKS  TP-Ad-3,  rev. 

IS6  NAVDOCKS  TP-Ad-4.  rev. 

199  NAVDOCKS  TP-Ad-5 

49t  NAVDOCKS  TP-PL -6 

S51  NAVDOCKS  TP-PL -9 

551  NAVDOCKS  TP-Pu-1 

554  NAVDOCKS  TP-Pu-2 

156  NAVDOCKS  TP-Pu-3 
380  NAVDOCKS  TP-Pu-3 
692  NAVDOCKS  TP-Pu-3 
505  NAVDOCKS  TP-Pu-3 
636  NAVDOCKS  TP-Pu-3 

157  NAVDOCKS  TP-Pu-3.  chap 
505  6-7 

266  NAVDOCKS  TP-Pu-3. 

52  ch«p  8 

157  NAVDOCKS  TP-Pw-2 

505  NAVDOCKS  TP-Pw-2 

157  NAVDOCKS  TP-PW-15 

380  NAVDOCKS  TP-Pw-19 

269  NAVDOCKS  TP-Pw- 20 

268  NAVDOCKS  TP-Pw-23 

679  NAVDOCKS  TP-Pw- 26 

435  NAVDOCKS  TP-Pw  29 

92  NAVDOCKS  TP- Re- 1 

321  NAVDOCKS  TP-Te-5 
318  NAVDOCKS  TP-Te-5 
670  NAVORD-4467 

252  NAVORD-4532 

322  NAVORD-4868 

93  NAVORD-5178 
678  NAVORD-5318 
555  NAVORD-5331 

86  NAVORD-5378 

422  NAVORD-5424 

156  NAVORD-55n 

197  NAVORD-5526 

210  NAVORD-5600 

197  NAVORD-5698 

84  NAVORD-5716 

354  NAVORD-5726 

309  NAVORD-5735 

675  NAVORD-5741 

675  NAVORD-5752 

373  NAVORD-5762 
10 


r>r 

Number 

?!«L 

IS 

NAVORD-5763 

190 

NAVORD-5764 

316 

3S9 

NAVORD-5828 

327 

122 

NAVORD-5829 

246 

14 

NAVORD-5849 

541 

14 

NAVORD-5889 

-    2(9 

125 

NAVORD-5922 

430 

144 

NAVORD-5952 

167 

25 

NAVORD-5955 

97 

463 

NAVORD-5963 

417 

90 

NAVORD-5966 

306 

122 

NAVORD-5967 

514 

123 

NAVORD-6064 

SI 

601 

NAVORD-e074 

n 

467 

NAVORD-e099 

M 

677 

NAVORD-6101 

at 

463 

NAVORD-6180 

9tf 

143 

NAVORD-6193 

M 

514 

NAVORD-6267 

• 

269 

NAVORD-6301 

M 

424 

NAVORD-6441 

sat 

259 

NAVORD-6444 

474 

2    545 

NAVORD-6488 

284 

NAVORD-6493 

193     - 

194 

NAVORD-6505 

193  c 

174 

NAVORD-6509 

82   , 

143 

NAVORD-6517 

•^      r 

sa  .'■ 

IM 

NAVORD-6533 

s 

85 

NAVORD-6544 

144 

NAVORD-6550 

253 

551 

NAVORD-6569 

651 

498 

NAVORD-6573 

167 

551 

NAVORD-6577 

561 

199 

NAVORD-6583 

685 

554 

NAVORD-6584 

278 

554 

NAVORD-6586 

694 

485 

NAVORD-6587 

505 

618 

NAVORD-6588 

535 

145 

NAVORD-6590 

■     292 

539 

NAVORD-6591 

573 

493 

NAVORD-6592 

539 

620 

NAVORD-6593 

479 

521 

NAVORD-6600 

478 

521 

NAVORD-6601 

646 

493 

NAVORD-6603 

688 

493 

NAVORD-6608 

567 

621 

NAVORD-6634 

167 

621 

NAVORD-6657 

'  608 

620 

NAVORD-6666 

326 

374 

NAVORD-6684 

646 

492 

NAVORD-6944 

302 

621 

NAVORD-7013 

556 

256 

NAVORDTN-43 

665 

621 

NAVSHIPS-310B-28R1 

82 

62 

NAVSHIPS-900  102B 

148 

396 

NAVTRADEVCEN  - 

57 

71-16-16 

454 

57 

NAVTRADEVCEN- 

57 

294-1 

597 

57 

NAVTRADEVCEN- 

151 

322-1-2 
NAVTRADEVCEN - 

453 

388 

458-1 
NAVTRADEVCEN- 

454 

388 

508-1 

596 

516 

NAVTRADEVCEN - 

516 

508-2 

599 

515 

NAVTRADEVCEN- 

147 

508-3 

598 

45 

NAVTRtVDEVCEN- 

260 

508-4 

599 

169 

NAVTRADEVCEN- 

34 

789-11-1 

4'53 

36 

NAVTRADEVCEN- 

150 

1628-2 

371 

151 

NAVTRADEVCEN- 

298 

1628-3 

371 

666 

NAVTRADEVCEN- 

319 

1628-4 

371 

524 

NAVTRADEVCEN- 

33 

1628-11 

258 

215 

NAVTRADEVCEN - 

431 

20-OS-52 

236 

60 

NAVTRADEVCEN- 

524 

7591-R-l 

373 

166^ 

NAVTRADEVCEN - 

310 

7890-TR-l 

629 

311 

NAVTRADEVCEN - 

425 

7890-TR-2 

-629 

411 

NB-59-224 

618 

134 

NBS-TN-9 

436 

1S7 

NBS-TN-18 

436 

92 

NBS-TN-23 

436 

156 

^BS-TN-24 

436 

Number 


X 


NBS-TN-25 

435 

NBS  TN-26 

.436 

hK-TN-27 

219 

NBS-TN-28 

436 

NBS-TN-29 

85 

NBS-TN-33 

574 

NBS-TN-34 

157 

|«S-TN-35 

437 

NBS-TN-36 

452 

NBS-TN-37 

S06 

NBS-TN-38 

569 

NBS-TN-39 

569 

NBS-TN-40-1 

482 

h«S-TN-40-2 

616 

NBS-TN-41 

636 

NBS-TN-44 

616 

NBTL  Test  R-232 

'     549 

NiriLTest  R-255 

il21 

NCEL-032 

52 

NCEL  C-OOl 

180 

NCEL-R-q25 
NCEL -R -035 

515 

295 

NCEL -R -039 

172 

NCEL -R -046 

6«9 

NCEL-R-051 

480 

NCEL-R-052 

493 

NCEL -R -053 

515 

NDA -2281-1 

199 

NEDU-1-eO 

620 

NEDU-2-59 

382 

NEDU-6-58 

8 

NEL-782 

381 

NEL-789 

381 

NEL-805 

361 

NEL-839 

151 

NEL-842 

617 

NEL-849 

699 

NEL-864 

66S 

NEL-878 

S3 

NEPA-278-STR-1 

86 

NEPA-437-IHR-E12 

283 

NEPA-738-FAN-14 

400 

NEPA-794-UM-6 

230 

NEPA-803-MIC-3 

308 

NEPA-808 

91 

NEPA-831-FAN-17 

80 

NEPA-833-UM-7 

250 

NEPA-835-Aa6-10 

67 

NEPA-846-MIC-4 

83 

NEPA-857-ACS-11 

67 

NEPA-858-FAN-19 

401 

NEPA-859-UM-8 

2.«in 

NEPA-864-MIC-5 

308 

NEPA  886-MIC-6 

308 

NEPA-911FAN-21 

437 

NEPA-1153-ARM-22 

213 

NEPA-1159-M1C-14 

548 

NEPA-1185-ARM-23 

324 

NEPA-1228-ECR-6 

197 

NEPA-1280-ARM-26 

66 

NEPA-1306-SCR-56 

521 

NEPA- 1480 

283 

NEPA -1580 

693 

NEPA -1822 

485 

NCF-T-20-57 

524 

NGF-T-29-56 

524 

NGF-T-34-58 

284 

NGF-T-42-57 

166 

NM  001  057.  16.05 

86 

NMOOl  059.06.05     1 

125 

NM005.  12-0005.  6,R-4 

463 

NM  10  01  12.  1,R-19 

467 

NM  11  01  12.7,  R-7 

123 

NM  11  01  12.9. R-2 

122 

NM  11  02  12.6.  R-3 

144 

NM  11  02  12.  15,  R-1 

125 

NM  11  03  12.  2,  R-3 

90 

NM  11  01  12.7, R-5 

359 

NM  11  01  12.7,  R-6 

25 

NM  17  01  12.  l,R-8 

122 

NM  19  01  12.  1,R-16 

14 

NM  19  01  12.  l,R-20 

463 

NM  19  02  12.  2,  R-1 

14 

NML-58-8 

128 

NML  Ref-59-1 

481 

NOL  Aerody  RR-22 

190 

NOL  ARR-374 

298 

NOL  ARR-392 

666 

NOLC-110 

506 

NOLC-135,pt.l 

437 

NOLC-184 

95 

NOLC-211 

437 

NOLC-413 

430 

NOLC-417 

89 

Number 

NOLC-451 

NOLC-454 

NOLC-464 

NOLC-467 

NOLC-468 

NOLM-9147 

NOLM- 10677 

NOLM- 10830 

NOPIMAT-40 

NOR  circuit 

NOTS-1563 

NOTS-1581 

NOTS-1623 

NOTS-1687 

NOTS-1807 

NOTS-1920 

NOTS-1942 

NOTS-1947 

NOTS-2023 

NOTS-2031 

NOTTS-TA-l 

NOTS-TP-1919 

NarS-TP-2149 

NOTS-TP-2152 

NOTS-TP-2206 

NOTS-TP-2226 

NOTS-TP-2242 

NOTS-TP-2249 

NOTS-TP-2293 

NOTTS -TP- 2299 

NOTS-TP-2302 

NarS-TP-2311 

NOTS-TP-2312 

NOTS-TP-2315 

NOTS-TP-2316 

NOTS-TP-2317 

NOTS-TP-2319 

NOTS-TP-2322 

NOTrS-TP-2323 

NCTS-TP-2324 

NOTS-TP-2325 

NOTS-TP-2334 

NOTS-TP-2336 

NOTS-TP-2341 

NOTS-TP-2349 

NarS-TP-2367 

NOTS-TP-2370 

NPG-1633 

NPPMR-155 

NRCCLR-252 

NRCC  LR-254 

NRCCLR-257 

NRCC  LR- 259 

NRCC  LR-260 

NRCC  LR-263 

NRCC  LR-264 

NRCC  LR- 265 

NRCC  LR-266 

NRCC  LR- 267 

NRCC  MH-93 

NRCC  MK-1 

NRCC  MK-5 

NRCC  MK-6 

NRCCMK-7 

NRCC  MP-15 

•NRCC  MT-36 

NRL-2872 

NRL-3158 

NRL-4015 

NRL-4118 

NRL-4192 

NRL-4513 

NRL-5168 

NRL-5170 

NRL-5174 

NRL-5182 

NRL-5224 

NRL-5225 

NRL-5281 

NRL-5332 

NRL-5342 

NRL-5345 

NRL-5350 

NRL-5359 

NRL-5364 

NRL-5368 

NRL-5370 

NRL-5372 

NRL-5374 

NRL-5377 

NRL-5378 

NRL-5381 

NRL-5383 

NRL-5385 


P|E 

167 

97 
437 
506 
514. 
355 

78 
395 

80 
499 

33 
215 
431 

60 
380 
246 
474 
541 
322 
269 
647 
327 
526 
474 
532 
479 
I  367 
253 
651 
167 
561 
685 
278 
694 
636 
506 
535 
292 
573 
539 
479 
478 
646 
688 
567 
647 
556 
168 

60 
146 
190 
78 
414 
190 
485 
618 
618 
618 
541 
613 
201 
681 
535 
409 
364 
309 
381 
158 
314 
482 
62 
370 
137 
158 
215 
169 
53 
85 
184 
169 
141 
142 
92 
199 
130 
141 
195 
184 
269 
185 
158 
217 
134 
217 


Number 


NRL-5387                  \ 
NRL-5388                   ' 

186 

215 

NRL-5389 

198 

NRL-5390 

199 

NRL-5392 

195 

NRL-5393 

130 

NRL-5394 

134 

NRL-5397 

158 

NRL-5400 

158 

NRL-5405 

<25 

NRL-5407                     j 

3W 

NRL-5409      - 

538 

NRL-5411 

402 

NRL-5412 

545 

NRL-5414                     ( 

490 

NRL-5416 

380 

NRL-5418 

357 

NRL-5420 

381 

NRL-5422 

364 

NRL-5423 

524 

NRL-5424 

381 

NRL-5428 

381 

NRL-5429 

6ir 

NRL-5430 

306 

NRL-5431 

647 

NRL-5437 

474 

NRL-5439 

668 

NRL-5443 

SM 

NRL-5448 

876 

NRL  Blb-6 

370 

NRL  MR -901 

506 

NRL  MR -940 

507 

NRL  MR -969 

507 

NSF  G-2668 

425 

NSF  G3318 

204 

NSF  G-4951,TR-1 

499 

NSF  G-5041 

369 

MSFG-5863 

530 

NSF  G-5939 

616 

NSFGY/ 10.  30/249 

38 

NSF  G-536 

331 

NSF  G-52.V) 

326 

NSL-307 

79 

NSL-218 

414 

NSL-236 

415 

NSL-269 

298 

NSL-391 

434 

NSL-393 

433 

NSRDF-31 

179 

NSRDF-32 

an 

NSRDF-34 

aoo 

NUU-10 

298 

NWL-1672 

532 

NWL-1673 

541 

NWL-1681 

514 

NWPW-T-3-59 

193 

NWPW-T-16-59 

193 

NWPW-T-2D-59 

82 

NWPW-T-27-59 

302 

NYU-TR-22Z05 

507 

NYUTN-400-2 

382 

NYUTR-400-5 

507 

NYU  TR -400-6 

270 

OMCC-HEF-166 

475 

ONERA  NT-4/1727  A 

189 

CWR-5,v.  1 

M3 

ONR-5,v.2 

652 

OOR-1784:6 

197 

OORR-59-1 

278 

OORR-59-2 

329 

OORR-59-3 

651 

OORR-461.4Met 

548 

OORR-674. 1  P. 

694 

OORR-873.10-C    . 

469 

OORR-968.28-M 

699 

OORR-1271.  27M 

694 

OORR-1323.16-M 

287 

OORR-1348.5E 

420 

DORR -1353. 14  P 

432 

OORR-1428. 5-6              ^      476 

OORR-1444.  12-M 

657 

OORR  1469-5-M 

290 

OORR-1469-6-M 

290 

OORR-154111P 

472 

OORR -1604.  U-C 

476 

OORR-1715.   23M 

407 

OORR-1716.6 

529 

OORR -1797.1 

565 

OORR-1840:11 

291 

OORR -1840.  12-M 

291 

OORR -2233.  IP 

316 

OORR-2268-1-E 

268 

OORR -2295.  1-C 

607 

OORR-2379. 1-M 

528 

Number 


OORR-2287.  3met 

301 

OORR -2287.  4  met 

301 

OSC  Ref-58-6 

136 

OSRD-1095 

382 

CSRD-3171 

685 

CSRDDlv.   16.4-18 

685 

aSS-59-24 

433 

OSURF -467-5 

670 

GSURF-612-10 

494 

OSURF-612-13 

43 

OSURF -662- 24 

203 

OSURF -717 

6 

nRIIRF-795       - 

688 

OSURF-803 

89 

OSURF -834-1 

243 

OSW  RDPR-I 

489 

OSW  RDPR- 2  (summary) 

486 

OSW  RDPR-3 

487 

OSW  RDPR-4 

489 

OSW  RDPR-5 

489 

OSW  RDPR-6 

482 

OSW  RDPR-7 

486 

OSW  RDPR-8 

492 

OSW  RDPR-9 

489 

OSW  RDPR-10 

492 

OSW  RDPR-U 

488 

OSW  RDPR-12 

486 

OSW  RCa»R-13 

490 

OSW  REM'R-U 

490 

OSW  RDPR-15 

486 

OSW  RDPR-16 

488 

OSW  RDPR-17 

487 

OSW  RDPR-18 

4«8 

OSW  RDPR-aO 

489 

OSW  RDPR-21 

488 

OSW  RDPR-22 

492 

OSW  RDPR-23 

487 

OSW  RDPR-24 

487 

OSW  RDPR-25 

486 

OSW  RC»'R-26 

260 

OSW  RDPR-27 

486 

OSW  RDPR-28 

491 

OSW  RDPR-29 

41 

OSW  RDPR-30 

70 

OSW  RDPR-31 

490 

OSW  RDPR-32 

488 

OSW  RDPR-33 

490 

PA  ACS -4 -59 

654 

PA  DB-TR:2-60 

395 

PA  DE-TR:8-58 

395 

PAD8-TR:15-58 

60 

PA  DB-TR:16-58 

519 

PAFR:l-60 

513 

PA  FR:2-60 

513 

PAFR-3-60 

391 

PA  GL-1-58 

401 

PA  GL -4-58 

401 

PAGL-5-58 

401 

PATN-29 

653 

PA  TR- 2005 

60 

PA  TR- 2505 

70 

PA  TR -2510 

168 

PA  TR -2517 

642 

PA  TR -25 25 

59 

PA  TR- 25 26 

166 

PA  TR- 25 28 

59 

PA  TR- 2551 

59 

PA  TR- 2563 

60 

PA  TR- 2567 

284 

PA  TR- 2585 

513 

PA  TR- 2608 

.167 

PA  TR -2618 

391 

PA  TR- 2619 

90 

PA  TR- 2623 

166 

PA  TR- 2625 

59 

PA  TR- 2627 

166 

PA  TR- 2629 

178 

PA  TR -2633 

513 

PA  TR- 2636 

166 

PATR-2640 

166 

PA  TR- 2649 

130 

PA  TR- 2653 

166 

PA  TR- 2660 

409 

PA  TR- 2662 

990 

PiB-528 

59 

PkB-549 

59 

PB  HI  648  (sup.  S) 

372 

n  121  630 

194 

PB  127  593 

92 

PB  127  704 

94 

PB  127  864 

84 

PB  127  915                     J 

94 

PB  127  980 

4* 

PB  128  119 

97 

11 


Number 

n  128  131 
PB  128  262 
PB  128  332 
re  128  397 
•     re  128  453 
re  128  524 
re  128  595 
re  128  ft04 
re  128  628 
re  128  771 
re  128  818 
re  129  172 
re  129  388 
re  129  483 
re  129  5*3 
re  129  566 
re  129  887 
re  129  888 
re  1 29  892 
re  129  942 
re  130  014 
re  130015 
re  130016 
re  IX  022 
re  130  241 
re  1»  366 
re  130  430 
re  130  566 
re  130  572 
re  130  592 
re  IX  623 
re  1X726 
re  1»733 
re  IM743 

re  i»76i 

re  131  176 
re  131  593 
re  131  651 
re  131  844 
re  133  234 
re  133  235 
re  133  766 
rei34  203 
re  134  228 
re  134  259 
re  136  474    ' 
re  136  475 
re  IV  422 
re  137  431 
re  137  433 
re  137  434 
re  137  435 
re  137  437 
re  137  448 
re  137  450 
re  137  451 
re  137  504 
re  137  505 
re  137  506 
re  137  507 
re  137  512 
re  137  513 
re  137  516 
re  137  517 
re  137  518 
re  137  520 

re  137  522 

re  137  523 

re  137  524 

re  137  528 

re  137  529 

re  137  5» 

re  137  531 

re  137  533 

re  137  534 

re  137  535 

re  137  537 

re  137  538 

re  137  539 

re  137  540 

re  137  547 

re  137  548 

re  137  549 

re  137  550 

re  137  551 

re  137  552 

re  137  556 

re  137  557 

re  137  559 

re  137  562 

re  137  566 
re  137  567 
re  137  568 
re  137  574 


P.ge 

Number 

W 

re  137  579 

m 

re  137  5«0 

S2 

re  137  648 

34 

re  137  649 

ao 

re  137  656 

75 

re  137  659 

123    . 

re  137  661 

07 

re  137  678 

74 

re  137  680 

52 

re  137  682 

120 

re  137  686 

158 

re  137  689 

26 

re  137  690 

156 

re  137  693 

93 

re  137  694 

93 

re  137  695 

6« 

re  137  696 

S5 

re  137  702 

90 

re  137  703 

30 

re  137  704 

39 

re  137  708 

76 

re  137  710 

r 

re  137  711 

36 

re  137  712 

82 

re  137  713 

67 

re  137  715 

33 

re  137  722 

2S 

re  137  723 

IS 

re  137  724 

28 

re  137  728 

95 

re  137  759 

23 

re  137  763 

■73 

re  137  773 

41 

re  137  774 

37 

re  137  775 

470 

re  137  776 

193 

re  137  778 

1S5 

re  137  779 

175 

re  137  784 

215 

re  137  785 

158 

re  137  786 

363 

re  137  787 

137 

PB  137  788 

309 

?B  137  789 

169 

?B  137  792 

319 

"B  137  791 

198 

"B  137  794 

375 

"B  137  795 

294 

"B  137  796 

-248 

"B  137  797 

310 

"B  137  803 

544 

■B  137  805 

532 

B  137  806 

510 

B  137  807 

548 

B  137  808 

485 

1 

B  137  810 

eoi 

1 

B  137  811 

478 

1 

B  137  812 

531 

1 

B  137  813 

299 

1 

B  137  815 

693 

1 

B  137  817 

535 

1 

B  137  818 

624 

1 

B  137  821 

620 

I 

B  137  822 

262 

1 

B  137  823 

632 

t 

8  137  828 

612 

{ 

S  137  831 

612 

I 

J  137  834 

662 

t 

}  137  837 

311 

t 

i  137  838 

39t 

I 

i  137  839 

313 

t 

J  137  840 

433 

f 

J  137  841 

607 

P 

!  137  842 

3«S 

P 

1  137  843 

390 

P 

1  137  844 

MS 

P 

1  137  845 

M7 

P 

1  137  846 

tt6 

P 

1  137  847 

430 

P 

1  137  848 

431 

P 

1  137  852 

537 

P 

137  859 

2S4 

PI 

137  861 

«M 

P 

137  862 

6S1 

PI 

137  863 

679 

P 

137  864 

648 

n 

137  865 

648 

PI 

137  866 

2S6 

PI 

137  872 

aas 

PI 

137  873 

991 

re 

137  874 

4M 

re 

137  881 

sa 

re 

137  884 

391 

pt 

137  886 

P.ge 

Number 

6.50 

re  137  889 

528 

re  137  890 

635 

re  137  891 

494 

re  137  895 

184 

re  137  896 

321 

re  137  897 

310 

re  137  903 

529 

re  137  904 

477 

re  137  905 

4S2 

re  137  906 

S54 

re  137  909 

562 

re  137  910 

567 

re  137  911 

478 

re  137  913 

378 

re  137  914 

295 

re  137  916 

627 

re  137  917 

I0» 

re  137  918 

an 

re  137  919 

249 

re  137  922 

958 

re  137  923 

9B2 

re  137  926 

SSI 

re  137  9» 

it6 

n  137  931 

SSI 

n  137  932 

410 

re  137  936 

107 

re  137  940 

SSI 

re  137  941 

9S2 

re  137  942 

574 

re  137  943 

367 

re  137  944 

691 

re  137  946 

806 

re  137  947 

323 

re  137  948 

S28 

re  137  949 

SSI 

re  137  950 

sas 

re  137  951 

S30 

re  137  954 

942 

re  137  955 

S« 

re  137  957 

901' 

re  137  958 

973 

re  137  979 

903 

re  137  988 

680 

re  137  989 

396 

re  137  990 

682 

re  137  993 

902 

re  137  994 

516 

re  137  997 

399 

re  137  998 

S72 

re  137  992 

472 

re  138  005 

997 

re  138  049 

375 

re  138  050 

563 

re  138  051 

264 

re  138  052 

496 

re  138  053 

425 

re  138  054 

420 

re  138  055 

559 

re  138  057 

92 

re  138  059 

285 

re  138  060 

473 

re  138  062 

485 

re  138  063 

507 

re  138  065 

366 

re  138  066 

383 

re  138  067 

504 

re  138  068 

291 

re  138  069 

474 

re  138  070 

609 

re  138  071 

411 

re  138  072 

401 

re  138  074 

564 

re  138  075 

491 

re  138  077 

472 

re  138  078 

423 

re  138  079 

687 

re  138  086 

431 

re  138  088 

421 

re  138  089 

471 

re  138  090 

387 

re  138  091 

458 

re  138  092 

519 

re  138  093 

504 

re  138  094 

405 

re  138  095 

405 

re  138  096 

420 

re  138  097 

373 

re  138  098 

405 

re  138  102 

406 

re  138  103 

470 

re  138  104 

460 

re  138  105 

358 

re  138  106 

428 

re  138  107 

Page 

2S6 
354 

376 
319 
463 

357 
389 
527 
541 
308 
432 
477 
570 
528 
384 
562 
286 
140 
618 
433 
163 
406 
410 
546 
424 
432 
544 
544 
427 
459 
357 
619 
115 
466 
606 
675 
518 
672 
561 
548 
608 
687 
622 
367 
635 
354 
364 
356 
117 
36 
541 
532 
508 
384 
383 
508 
383 
383 
541 
563 
501 
696 
659 
562 
563 
563 
563 
563 
563 
563 
273 
SOD 
301 
369 
429 
422 
269 
ia47 
247 
247 
247 
293 
478 
383 
262 
508 
266 
270 
271 
271 
aS7 
M7 

aa 

548- 


Number 

re  138  108 
re  138  109 
re  138  110 
re  138  112 
re  138  115 
re  138  121 
re  138  122 
re  138  124 
re  138  125 
re  136  126 
re  138  127 
re  138  128 
re  138  133 
re  138  134 
re  138  135 
re  138  136 
re  138  138 
re  138  141 
re  138  144 
re  138  145 
re  138  146 
re  138  147 
re  138  148 
re  138  149 
re  138  ISO 
re  138  151 
re  138  152 
re  138  153 
re  138  154 
re  138  155 
re  138  156 
re  138  157 
re  138  165 
re  138  166 
re  138  167 
re  138  169 
re  138  170 
re  138  171 
re  138  172 
re  138  174 
re  138  175 
re  138  176 
re  138  177 
re  138  178 
re  138  179 
re  138  182 
re  138  183 
re  138  184 
re  138  185 
re  138  186 
re  138  187 
re  138  188 
re  138  189 
re  138  190 
re  138  191 
re  138  192 
re  138  193 
re  138  193-S 
re  138  194 
re  138  195 
re  138  196 
re  138  197 
re  138  198 
re  138  199 
re  138  200 
re  138  201 
re  138  202 
re  138  203 
re  138  204 
re  138  205 
re  138  207 
re  138  208 
.    re  138  214 
■  re  136  215 
re  138  216 
re  138  218 
re  138  219 
re  138  220 
re  138  222 
re  138  223 
re  138  224 
re  138  225 
re  138  226 
re  138  229 
re  138  231 
re  138  233 
re  138  235 
re  138  236 
re  138  238 
re  138  242 
re  138  243 
re  138  245 
re  138  246 
re  138  249 


270 
668 
416 
421 
261 
261 
614 
537 
539 

sss 

533 

900 

900 

.    tt8 

502 

633 
288* 
272 
606 
470 
564 
533 
475 
475 
631 
630 
630 
630 
630 
630 
629 
629 
475 
656 
652 
475 
605 
534 
559 
530 
534 
568 
396 
182 
182 
142 
.    612 
503 
503 
631 
631 
631 
631 
632 
632 
615 
615 

615 

615 

615 
48 
48 
48 
48 
48 
49 
49 

239 

465 
13 

323 

322 

525 

483 
27 

504 

558 

542 

400 

355 

454 

368 

254 

236 

252 

240 

462 

353 

483 

545 

669 

475 

610 

482 


12 


Number 

PB  138  250 
re  138  253 
re  138  254 
re  138  255 
re  138  256 
re  138  257 
re  138  258 
re  138  259 
re  138  262 
re  138  266 
re  138  270 
re  138  272 
re  138  274 
re  138  276 
re  138  277 
re  138  279 
re  138  280 
re  138  284 
re  138  286 
re  138  287 
re  138  288 
re  138  292 
re  138  311 
re  138  315 
re  138  316 
re  138  317 
re  138  318 
re  138  319 
re  138  324 
re  138  322 
re  138  323 
re  138  326 
re  138  327 
re  138  328 
re  138  329 
re  138  332 
re  138  333 
re  138  334 
re  138  335 
re  138  336 
re  138  337 
re  138  338 
re  138  339 
re  138  340 
re  138  341 
re  138  342 
re  138  343 
re  138  344 
re  138  345 
re  138  346 
re  138  347 
re  138  348 
re  138  349 
re  138  350 
re  138  351 
re  138  352 
re  138  353 
re  138  354 
re  138  355 
re  138  356 
re  138  357 
re  138  405 
re  1 38  408 
re  138  409 
re  138  411 
re  138  412 
re  138  413 
re  138  417 
re  138  418 
re  138  419 
re  138  420 
re  138  421 
re  138  422 
re  138  424 
re  138  427 
re  138  431 
re  138  432 
re  138  434 
re  138  435 
re  138  436 
re  138  438 
re  138  439 
re  1 38  445 
re  138  446 
re  138  447 
re  138  448 
re  138  449 
re  138  450 
re  138  452 
re  138  453 
re  138  454 
re  138  455 
re  138  456 
re  138  457 


Page 


Number 


77 

re  1 38  458 

422 

re  138  459 

206. 

re  138  460 

537 

re  138  461 

560 

re  138  462 

457 

re  138  467 

292 

re  138  470 

239 

re  138  472 

640 

re  138  475 

&24 

-re  138  476 

206 

're  138  477 

619 

re  138  478 

200 

re  138  479 

415 

re  138  480 

559 

re  138  481 

203 

re  138  482 

481 

re  138  483 

601 

re  138  484 

457 

re  138  487 

455 

re  138  490 

237 

re  138  491 

237 

re  138  494 

184 

re  138  495 

400 

re  138  496 

86 

re  138  497 

66 

re  138  498 

80 

re  138  503 

67 

re  138  505 

-67 

re  138  506 

401 

re  138  508 

437 

re  138  511 

482 

re  138  538 

559 

re  138  539 

325 

re  138  540 

250 

re  138  541 

245 

re  138  542 

240 

re  138  543 

465 

re  138  544 

467 

re  138  545 

457 

re  138  547 

251 

re  138  549 

456 

re  138  550 

10 

re  138  551 

426 

re  138  552 

242 

re  138  554 

512 

ra  138  556 

359 

re  138  557 

524 

re  138  558 

451 

re  138  559 

272 

re  138  560 

362 

re  138  561 

513 

re  138  564 

264 

re  138  565 

426 

re  138  566 

364 

re  138  567 

676 

re  138  568 

407 

re  138  571 

401 

re  138  572 

401 

re  138  573 

401 

re  138  574 

519 

re  138  575 

402 

re  138  576 

404 

re  138  577 

404 

re  138  578 

555 

re  138  579 

280 

re  138  580 

218 

re  138  581 

309 

re  138  582 

281 

re  138  583 

694 

re  138  584 

155 

re  138  585 

264 

re  138  586 

363 

re  138  587 

408 

re  138  588 

267 

re  138  589 

409 

re  138  590 

243 

re  138  591 

496 

re  138  593 

570 

re  138  594 

317 

re  138  595 

410 

re  138  596 

512 

re  138  597 

429 

re  138  598 

427 

re  138  599 

425 

re  138  600 

205 

re  138  601 

427 

re  138  602 

427 

re  138  603 

324 

re  138  604 

521 

re  138  605 

361 

re  138  606 

197 

re  138  607 

213 

re  138  608 

308 

re  138  609 

Page 
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250 

re  136  610 

250 

re  138  612 

308 

re  138  613 

308 

re  138  614 

250 

re  138  615 

532 

re  138  616 

305 

re  138  618 

»3 

re  138  619 

410 

re  138  620 

265 

re  138  621 

265 

re  138  622 

265 

re  138  623 

265 

re  138  624 

265 

re  1*8  625 

266 

re  138  627 

266 

re  138  628 

266 

re  138  629 

384 

re  138  630 

260 

re  138  631 

249 

re  138  632 

423 

re  138  634 

174 

re  138  635 

378 

re  138  636 

378 

re  138  637 

502 

re  138  638 

378 

re  138  639 

209 

re  138  640 

438 

re  138  641 

397 

re  138  642 

395 

re  138  643 

192 

re  138  648 

168 

re  138  649 

365 

re  138  650 

259 

re  138  652 

259 

re  138  653 

259 

re  138  654 

144 

re  138  655 

145 

re  138  660 

259 

re  138  670 

216 

re  138  676 

384 

re  138  677 

416 

re  138  682 

163 

re  138  687 

159 

re  138  694 

156 

re  138  702 

172 

re  138  704 

154 

re  138  705 

151 

re  138  707 

208 

re  138  708 

162 

re  138  710 

215 

re  138711 

46 

re  138  712 

165 

re  138713 

153 

re  138  716 

156 

re  138  726 

559 

re  138  733 

376 

re  138  745 

521 

re  138  762 

423 

re  138  776 

377 

re  138  777 

395 

re  138  779 

405 

re  138  780 

408 

re  138  783 

530 

re  138  790 

493 

re  138  799 

573 

re  138  800 

193 

re  138  801 

194 

re  138  802 

196 

re  138  803 

180 

re  138  804 

384 

re  138  806 

162 

re  138  810 

147    - 

re  138  815 

162 

re  138  816 

295 

re  138  817 

387 

re  138  818 

196 

re  138  820 

159 

re  138  822 

138 

re  138  823 

217 

re  138  824 

168 

re  138  825 

517 

re  138  829 

140 

re  138  832 

21 

re  138  837 

68 

re  138  839 

96 

re  138  840 

77 

re  138  841 

10 

re  138  851 

75 

re  138  857 

26 

re  138  859 

51 

re  138  860 

91 

re  138  861 

4SS 

re  138  868 

64 

re  138  871 
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5 

419 
90 
52 

164 
58 
55 

54 
54 
88 

70 
45 

67 

187 

68 

15 

58 

82 

94 

72 

189 

117 

44 

60 

59 

166 

430 

80 

191 

191 

36 

11 

IS 

95 

91 

81 

95 

66 

39 

434 

86 

155 

413 

54 

90 

93 

174 

378 

55 

93 

422 

26 

47 

31 

61 

90 

64 

181 

146 

429 

29 

179 

91 

379 

56 

203 

163 

207 

159 

171 

69 

5 

47 

55 

177 

36 

91 

91 

48 

47 

54 

196 

156 

133 

208 

175 

11 

60 

77 

72 

131 

96 

147 

78 


re  138  879 

re  138  880 

re  138  882 

re  138  885 

re  138  894 

re  138  898 

re  138  901 

re  138  909 

re  138  910 

re  138  912 

re  138  924 

re  138  925 

re  138  927 

re  138  936 

re  138  947 

re  138  948 

re  138  949 

re  138  951 

re  138  959 

re  138  960 

re  138  972 

re  138  972S 

re  138  985 

re  138  993 

re  138  994T 

re  138  995 

re  138  998 

re  139  008 

re  139  009 

re  139  010 

re  139  015 

re  139  024 

re  139  054 
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re  139  062 

re  139  063 

re  139  065 
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re  139  073 

re  139  076 
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re  139  080 

re  139  081 

re  139  082 

re  139  083 

re  139  087 

re  139  088 

re  139  089 

re  139  094 

re  139  096 

re  139  097 

re  139  098 

re  139  099 

re  139  100 

re  139  105 

re  139  124 

re  139  134 

re  139  136 

re  139  137 

re  139  140 

re  139  142 

re  139  143 

re  139  144 

re  139  145 

re  139  146 

re  139  147 

re  139  156 

re  139  157 

re  139  160 

re  139  161 

re  139  164 

re  139  167 

re  139  168 

re  139  169 

re  139  170 

re  139  171 

re  139  172 

re  139  174 

re  139  183 

re  139  185 

re  139  187 

re  139  194 

re  139  195 

re  139  197 

re  139  198 

re  139  211 

re  139  212 

re  139  226 

re  139  232 

re  139  255 

re  139  258 

re  139  296 

re  139  305 

re  139  364 

Page 

70 

96 

32 

29 

209 

214 

84 

410 

21 

9 

70 

59 

177 

87 

83 

28 

69 

122 

191 

213 

85 

86 

88 

43 

189 

16 

412 

49 

29 

^     89 

!     85 

'     72 

70 

51 

47 

31 

54 

81 

72 

58 

44 

61 

53 

60 

74 

50 

47 

76 

SO 

SO 

SO 

so 
so 
so 

50 
55 

620 

621 

621 

41 

126 

24 

65, 

46 

61 

90 

72 

60 

74 

r 

65 
42 
42 

6 
95 

8 
67 
24 
58 
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SS 
SI 
41 
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s« 

m 

7S 

n 
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PB 
PB 
FB 
PB 
PB 
PB 
PB 


139  429 

140  726 
140  821 
140  932 
140  974 
142  450 
142  451 

PB  142  452 
PB  142  453 
PB  142  454 
FB  142  487 
FB  142  488 
FB  142  489 
PB  142  595 
IJB  142  618 
PB  142  673 
PB  142  696 
PB  142  802 
PB  142  809 
PB  142  811 
PB  142  818 
PB  142  854 
PB  142  861 
PB  142  862 
re  142  869 
re  142  878 
re  142  893 
re  142  900 
re  142  903 
re  142  905 
re  142  909 
re  142  912 
n  142  915 
n  142  922 
re  142  934 
re  142  936 
re  142  944 
re  142  947 
re  142  948 
re  142  950 
re  142  952 
re  142  954 
re  142  956 
re  142  959 
re  142  971 
re  142  983 
re  142  987 
re  142  994 
re  142  998 
re  143  000 
re  143  015 
re  143  016 
re  143  018 
re  143  019 
n  143  020 
re  143  021 
re  143  022 
n  143  023 
re  143  024 
n  143  026 
re  143  027 
re  143  028 
re  143  034 
n  143  038 
re  143  040 
re  143  047 
re  143  049 
re  143  050 
re  143  051 
re  143  052 
re  143  055 
re  143  057 
re  143  062 
re  143  068 
re  143  069 
re  143  071 
re  143  072 
re  143  078 
re  143  086 
re  143  089 
re  143  091        ' 
re  143  092 
re  143  093 
re  143  097 

re  143  100 

re  143  104 
re  143  106 
re  143  109 
re  143  110 

re  143  111 

re  143  114 
re  143  115 

re  143  116 

re  143  117 


v^ 


Plff 


Number 


€a 

re  143  118 

142 

re  143  120 

19» 

re  143  122 

141 

n  143  124 

IM 

n  143  125 

U» 

■   n  143  126 

1« 

PB  143  127 

317 

n  143  128 

217 

n  143  130 

as 

PB  143  131 

ISO 

n  143  133 

IM 

n  143  135 

Iff 

n  143  136 

UB 

re  143  137 

987 

re  143  138 

44 

n  143  139 

«l 

re  143  140 

Ml 

re  143  141 

Uf 

re  143  142 
re  143  146 

tkk 

Ml 

re  143  147 

42S 

re  143  148 

111 

n  143  150 

7S 

re  143  151 

143 

re  143  152 

aoi 

re  14^  153 

11 

re  143  155 

Iff 

re  143  156 

41 

PB  143  158 

aw 

FB  143  159 

M 

l«  143  160 

iu 

l«  143  161 

216 

PB  143  162 

I6« 

PB  143  163 

190 

n  143  164 

113 

n  143  167 

111 

n  143  168 

374 

PB  143  169 

r 

147 

re  143  171 
re  143  172 

re  143  173 
re  143  174 

45 

95 

re  143  175 

29 

re  143  179 

19 

re  143  180 

211 

re  143  181 

93 

re  143  183 

45 

re  143  184 

155 

re  143  186 

42 

re  143  193 

ao9 

re  143  196 

545 

re  143  199 

490 

re  143  200 

9 

re  143  201 

217 

re  143  206 

58 

re  143  209 

206 

re  143  213 

179 

re  143  214 

211 

re  143  215 

52 

re  143  216 

409 

re  143  217 

137 

re  143  218 

73 

re  143  219 

ISO 

re  143  222 

152 

re  143  226 

38 

re  143  227 

130 

re  143  229 

«7 

re  143  235 

29 

re  143  241 

71 

re  143  242 

89 

re  143  243 

74 

re  143  244 

63 

re  143  245 

63 

re  143  246 

115 

192 

re  143  247 

23 

re  143  248 

26 

re  143  249 

34 

re  143  250 

69 

re  143  251 

69 

re  143  252 

87 

re  143  253 

184 

re  143  254 

159 

re  143  255 

89 

PB  143  256 

140 

PB  143  257 

201 

PB  143  258 

207 

?B  143  259 

215 

?B  143  260 

27 

"B  143  261 

93                  1 

■B  143  262 

182                  1 

"B  143  263 

132                  1 

■B  143  264 

199                  1 

V  143  265 

206                  1 

^  143  266 

429 

re  143  267 

119 

re  143  267S1 

12 

re  143  267S2 

92 

re  143  268 

210 

re  143  269 

92 

re  143  274 

210 

re  143  275 

210 

re  143  276 

116 

re  143  277 

88 

re  143  r9 

170 

re  143  280 

183 

re  143  281 

38 

re  143  282 

32 

n  143  283 

149 

re  143  284 

136 

re  143  285 

149 

re  143  286 

148 

re  143  287 

149 

re  143  288 

165 

re  143  289 

43 

re  143  290 

44 

re  143  291 

214 

re  143  292 

73 

re  143  293 

68 

re  143  294 

XI 

re  143  295 

212 

re  143  296 

156 

re  143  297 

203 

re  143  298 

147 

re  143  X3 

183 

re  143  304 

183 

re  143  305 

135 

re  143  306 

215 

re  143  307 

79 

re  143  308 

74 

re  143  309 

74 

re  143  320 

206 

re  143  321 

3^! 
363 

re  143  3?? 

«  143  323 

88 

re  143  324 

45 

re  143  325 

292 

re  143  326 

293 

re  143  yrj 

211 

re  143  328 

188 

re  143  329 

164 

re  143  330 

213 

re  143  331 

207 

re  143  332 

86 

re  143  333 

217 

re  143  334 

31 

re  143  335 

32 

re  143  336 

37 

re  143  337 

Ifl 

re  143  338 

2D3 

re  143  339 

•0 

re  143  340 

17 

re  143  341 

17 

re  143  345 

•7 

re  143  346 

•0 

re  143  347 

111 

re  143  348 

10 

re  143  349 

172 

re  143  350 

181 

re  143  351 

145 

re  143  352 

368 

re  143  353 

132 

re  143  356 

2M 

re  143  357  ■ 

2U 

re  143  359 

M 

re  -43  360 

41 

re  143  361 

12 

re  143  362 

re  143  363 

64 

re  143  364 

▼  97 

re  143  365 

re  143  366 

14 

re  143  367 

1 

re  143  368 

7 

re  143  369 

1 

re  143  370 

^    7 

re  143  371 

31 

re  143  372 

10 

re  143  373 

73 

re  143  374 

73 

re  143  375 

77 

re  143  354 

164 

re  143  355 

41 

re  143  376 

132 

re  143  377 

64 

re  143  378 

21 

re  143  379 

31 

re  143  380 

43 

re  143  381 

P>E 


Number 


61 

re  143  382 

19 

61 

re  143  383 

15 

61 

re  143  384 

127 

34 

re  143  385 

16 

139 

re  143  386 

7 

77 

re  143  387 

212 

39 

re  143  388 

117 

111 

re  143  389 

24 

94 

re  143  390 

23 

207 

re  143  391 

10 

.    170 

re  143  392  - 

•11 

138 

re  143  393 

11 

75 

re  143  394 

14 

76 

re  143  395 

22 

If 

re  143  396 

96 

171 

re  143  397 

203 

S» 

re  143  398 

162 

110 

re  143  399 

160 

65 

re  143  400 

157 

136 

re  143  401 

137 

7$ 

re  143  402 

87 

39 

re  143  403 

86 

205 

re  143  404 

162 

214 

re  143  406 

395 

M 

re  143  407 

381 

13 

re  143  408 

190 

90 

re  143  409 

72 

92 

re  143  410 

127 

21 

re  143  411 

185 

59 

re  143  412 

213 

52 

re  143  413 

16 

II 

re  143  414 

121 

96 

FB  143  415 

121 

134 

re  143  416 

43 

157 

re  143  417 

43 

190 

re  143  418 

6 

166 

re  143  419 

124 

66 

re  143  420 

129 

I3S 

re  143  421 

119 

177 

re  143  422 

11 

91 

re  143  423 

140 

46 

re  143  424 

82  . 

97 

re  143  425 

4 

91 

162 

re  143  426 

25 

171 

re  143  427 

61 

94 

re  143  428 

139 

198 

re  143  429 

159 

202 

re  143  430 

125 

71 

re  143  431 

123 

176 

re  143  432 

122 

152 

re  143  433 

143 

60 

re  143  434 

118 

80 

re  143  435 

209 

182 

re  143  437 

86 

53 

re  143  438 

218 

88 

re  143  439 

38 

131 

re  143  440 

61 

76 

re  143  441 

18 

117 

re  143  442 

17 

86 

re  143  443 

121  * 

150 

re  143  444 

18 

ISO 

re  143  445 

121 

360 

re  143  446 

188 

5 

re  143  447 

142 

150 

re  143  448 

208 

149 

re  143  449 

171 

203 

re  143  450 

27' 

16 

re  143  451 

202 

167 

re  143  452 

204 

142 

re  143  453 

82 

87 

re  143  454 

129 

•209 

re  143  455 

146 

IX 

re  143  456 

216 

139 

re  143  457 

167 

137 

re  143  458 

66 

131 

re  143  459 

74 

12 

re  143  460 

12 

23 

re  143  461 

US 

14 

re  143  462 

10 

23 

re  143  463 

207 

121 

re  143  464 

33 

125 

re  143  465 

218 

20 

re  143  466 

16 

25 

re  143  467 

75 

9 

re  U3  468 

72 

19 

re  143  469 

206 

143 

re  143  470 

208 

51 

re  143  471 

119 

19 

re  143  472 

187 

26 

re  143  473 

191 

21 

re  143  474 

204 

19 

re  143  475 

210 

128 

re  143  476 

28 

25 

re  143  477 

63 

14 


Number 

FB  143  478 
PB  143  479 
PB  143  480 
FB  143  481 
FB  143  482 
re  143  483 
FB  143  484 
PB  143  485 
re  143  486 
PB  143  487 
PB  143  488 
re  143  489 
PB  143  490 
re  143  491 
re  143  492 
re  143  493 
re  143  494 
re  143  495 
re  143  496 
re  143  497 
re  143  498 
re  143  503 
re  143  504 
re  143  SOS 
re  143  S06 
re  143  507 
re  143  508 
re  143  509 
re  143  510 
re  143  511 
re  143  512 
re  143  513 
re  143  514 
re  143  515 
re  143  516 
re  143  517 
re  143  518 
re  143  519 
re  143  520 
re  143  521 
re  143  522 
re  143  523 
re  143  524 
re  143  525 
re  143  526 
re  143  527 
re  143  528 
re  143  529 
re  143  530 
re  143  531 
re  143  532 
re  143  59» 
re  143  534 
re  143  535 
re  143  536 
re  143  538 
re  143  539 
re  143  540 
re  143  541 
re  143  542 
re  143  543 
re  143  544 
re  143  545 
re  143  554 
re  143  555 
re  143  556 
re  143  557 
re  143  558 
re  143  559 
re  143  560 
re  143  561 
re  143  562 
re  143  564 
re  143  563 
re  143  565 
re  143  566 
re  143  567 
re  143  568 
re  143  569 
re  143  570 
re  143  571 
re  143  572 
re  143  573 
re  143  574 
re  143  575 
re  143  576 
re  143  577 
re  143  578 
re  143  579 
re  143  580 
re  143  581 
re  143  582 
re  143  583 
re  143  584 


Number 


Number 


71 

re  143  585 

"^ 

re  143  682 

25 

71 

re  143  586 

26 

re  143  679 

127 

72 

re  143  587    ' 

22 

re  143  680 

210 

170 

re  143  588 

188 

re  143  681 

132 

71 

re  143  589 

131 

re  143  683 

ISO 

161 

re  143  590 

138 

re  143  684 

198 

131 

re  143  591 

33 

re  143  685 

135 

lf7 

re  143  592 

138 

re  143  666 

141 

f4 

re  143  593 

164 

re  143  687 

141 

112 

re  143  594 

214 

re  143  688 

73 

56 

re  143  595 

214 

re  143  689 

1 

95 

re  143  596 

133 

re  143  690 

1 

56 

re  143  597 

94 

re  143  692 

M 

53 

re  143  598 

209 

re  143  693 

140 

71 

re  143  599 

131 

re  143  694 

164 

96 

^         re  143  600 

79 

re  143  695 

124 

212 

re  143  601 

176 

re  143  696      \ 

f 

S7 

re  143  602 

■      189 

re  143  697         \ 

133 

96 

re  143  603 

146 

re  143  698            \ 

10 

19 

re  143  604 

172 

re  143  699 

136 

7f 

re  143  60S 

21 

re  143  700 

120 

121 

re  143  606 

154 

re  143  701 

117 

17f 

re  143  607 

75 

re  143  702 

121 

125 

re  143  608 

214 

re  143  703 

^ 

113 

re  143  609 

186 

re  143  704 

152 

re  143  610     » 

179 

re  143  705 

12 

33 

re  143  611 

132 

re  143  706 

13 

34 

re  143  61^ 

185 

re  143  707 

6 

79 

re  143  613 

184 

re  143  708 

12 

78 

re  143  614 

139 

re  143  709 

13 

89 

re  143  615 

116 

re  143  710 

12 

42 

re  143  616 

125 

re  143  711 

119 

4f 

re  143  617 

12 

re  143  712 

115 

46 

re  143/618 

186 

re  143  713 

13 

190 

re  143  619 

,             194 

re  143  714 

9 

62 

re  143  620 

'             195 

re  143  715 

235 

34 

re  143  621      ' 

195 

re  143  716 

24 

139 

re  143  622 

215 

re  143  717 

21 

6 

re  143  623 

61 

re  143  718 

169 

212 

re  143  624 

185 

re  143  719 

200 

204 

re  143  625 

175 

re  143  720 

116 

201 

re  143  626 

164 

re  143  721 

216 

181 

re  143  627 

185 

re  143  722 

20 

95 

re  143  628 

65 

re  143  723 

144 

57 

re  143  629 

211 

re  143  724 

165 

24 

re  143  630 

133 

re  143  725 

99 

124 

re  143  632 

91 

re  143  726 

165 

11 

re  143  633 

213 

re  143  727 

59 

13 

re  143  634 

183 

re  143  728 

59 

111 

re  143  635 

204 

re  143  729 

59 

10 

re  143  636 

211 

re  143  730 

165 

200 

re  143  637 

133 

re  143  731 

165 

124 

re  143  638 

205 

re  143  732 

21 

20 

re  143  639 

84 

re  143  733 

151 

121 

re  143  640 

197 

re  143  734 

170 

200 

re  143  641 

129 

re  143  735 

V% 

126 

re  143  642 

151 

re  143  736 

123 

12 

re  143  643 

52 

re  143  737 

110 

62 

re  143  644 

65 

re  143  738 

14 

29 

re  143  645 

83 

re  143  739 

Ul 

31 

re  143  646 

78 

re  143  740 

125 

14 

re  143  647 

82 

re  143  741 

127 

211 

re  143  648 

75 

re  143  742 

7 

199 

re  143  648S 

75 

re  143  743 

20   - 

154 

re  143  649 

67 

re  143  744 

121 

160 

re  143  650 

80 

re  143  745 

U 

96 

re  143  651 

67 

re  143  746 

16 

W 

re  143  652 

37 

re  143  747 

17 

161 

re  143  653 

144 

I^  143  748 

22 

53 

re  143  654 

35 

PB  143  749 

15 

74 

re  143  655 

190 

PB  143  750 

161 

43 

re  143  656 

31 

re  143  751 

141 

If 

re  143  657 

14 

re  143  752 

161 

191 

re  143  658 

189 

re  143  753 

13 

7 

re  143  659 

137 

re  143  754 

72 

46 

re  143  660 

201 

re  143  755 

72 

46 

re  143  661 

151 

re  143  756 

23 

71 

re  143  662 

159 

re  143  757 

47 

174 

re  143  663 

121 

re  143  758 

11 

219 

re  143  664 

161 

re  143  759 

11 

42 

re  143  665 

81 

re  143  760 

11 

121 

re  143  666 

63 

re  143  761 

•3 

40 

re  143  667 

205 

re  143  762            ¥ 

40 

144 

re  143  668 

142 

re  143  763 

40 

129 

re  143  669 

69 

re  143  764 

40 

190 

re  143  670 

188 

re  143  765 

99 

71 

re  143  671 

202 

re  143  766 

99 

190 

re  143  672 

193 

re  143  767 

39 

146 

re  143  673 

209 

re  143  768 

157 

161 

re  143  674 

83 

re  143  769 

157 

127 

re  143  675 

186 

re  143  770 

65 

25 

re  143  676 

186 

re  143  771 

320 

25 

re  143  677 

186 

re  143  772 

182 

17 

re  143  678 

136 

re  143  773 

.      17 

Number 

re  143  774 
re  143  775 
re  143  776 
re  143  777 
re  143  778 
re  143  779 
re  143  780 
re  143  781 
re  143  782 
re  143  783 
re  143  785 
re  143  786 
re  143  787 
re  143  788 
re  143  789 
re  143  790 
re  143  791 
re  143  792 
re  143  793 
re  143  794 
re  143  795 
re  143  796 
re  143  797 
re  143  798 
re  143  799 
re  143  800 
re  143  801 
re  143  803 
re  143  811 
re  143  816 
re  143  817 
re  143  818 
re  143  819 
re  143  820 
re  143  821 
re  143  822 
re  143  823 
re  143  824 
re  143  825 
re  143  826 
re  143  827 
re  143  828 
re  143  829 
re  143  830 
re  143  832 
re  143  833 
re  143  834 
re  143  835 
re  143  836 
re  143  837 
re  143  838 
re  143  839 
re  143  840 
re  143  841 
re  143  842 
re  143  843 
re  143  844 
re  143  845 
re  143  846 
re  143  847 
re  143  848 
re  143  849 
re  143  850 
re  143  851 
re  143  852 
re  143  853 
re  143  854 
re  143  855 
re  143  856 
re  143  857 
re  143  858 
re  143  859 
re  143  860 
re  143 
re  143  &62 
re  143  863 
re  143  864 
re  143  865 
re  143  866 
re  143  867 
re  143  868 
re  143  869 
re  143  870 
re  143  871 
re  143  872 
re  143  873 
re  143  874 
re  143  875 
re  143  876 
re  143  877 
re  143  878 
re  143  879 
re  143  880 
re  143  885 


138 

171 

171 

170 

76 

7t- 

171 

62 

170 

24 

185 

72 

33 

138 

95 

206 

74 

291 

170 

182 

35 

140 

73 

35 

35 

35 

381 

381 

125 

148 

122 

122 

122 

122 

236 

166 

167 

167 

122 

266 

178 

174 

192 

202 

138 

329 

320 

245 

175 

237 

279 

204 

290 

205 

210 

219 

217 

120 

209 

119 

187 

133 

120 

123 

320 

286 

180 

180 

238 

252 

251 

330 

123 

LM 

IX 

1 

310 
73 
62 
78 
76 
84 
84 
79 
85 
83 
83 
24 
76 
77 
If 
274 
314 
2g7 


15 


Number 

PB  143  886 
PB  143  887 
n  143  888 
PB  143  889 
n  143  890 
PB  143  891 
PB  143  892 
PB  143  893 
PB  1 43  894 
FB  143  K9S 
PB  143  896 
,    PB  143  897 
PB  143  898 
PB  143  899- 
PB  143  900 
PB  143  901 
FB  143  902 
PB  143  903 
PB  143  904 
PB  143  90S 
PB  143  906 
PB  143  907 
PB  143  909 
PB  143  908 
FB  143  910 
FB  143  911 
PB  143  912 
PB  143  913 
FB  143  914 
PB  143  915 
PB  143  916 
PB  143  917 
PB  143  918 
PB  143  919 
PB  143  920 
PB  143  921 
PB  143  922 
PB  143  923 
PB  143  924 
PB  143  925 
PB  143  926 
PB  143  927 
PB  143  928 
PB  143  929 
PB  143  930 
re  143  931 
re  143  932 
re  143  933 
re  143  934 
re  143  935 
re  143  936 
re  143  937 
re  143  938 
re  143  939 
re  143  940 
re  143  942 
re  143  943 
re  143  944 
re  143  945 
re  143  946 
re  143  947 
re  143  948 
re  143  949 
re  143  950 
re  143  951 
re  143  952 
re  143  953    ' 
re  143  954 
re  143  955 
re  143  956 
re  143  957 
re  143  958 
re  143  959 
re  143  960 
re  143  961 
re  143  962 
re  143  963 
re  143  964 
re  143  965 
re  143  966 
re  143  967 
re  143  968 
re  143  969 
re  143  97r 
re  143  971 
re  143  972 
re  143  973 
re  143  974 
re  143  975 
re  143  976 
re  143  977 
re  143  978 
re  143  979 
re  143  980 


Page. 

193 
US 
286 
129 
319 
315 
2S3 
80 
30 
148 
153 
312 
130 
269 
297 
274 
280 
167 
172 
A 193 
260 
212 
136 
326 
189 
298 
238 
243 
244 
280 
135     ' 
317 
211 
211 
213 
299 
r  115 
120 
251 
283 
240 
118 
205 
323 
144 
200 
116 
309 
129 
249 
215 
82 
390 
613 
647 
506 
91 
XI 
329 
303 
302 
246 
282 
524 
320 
316 
293 
ICO 
323 

2n 

318 

1S6 

192 

187 

293 

321 

317 

295    ■ 

299 

148 

293 

181 

315 

315 

328 

325 

ait 
sao 

266 
235 
266 
274 

327 
314 


Number 

n  143  981 
n  143  982 
re  143  983 
re  143  984 
n  143  985 
re  143  986 
re  143  987 
re  143  988 
re  143  989 
re  143  990 
re  143  991 
re  143  992 
re  143  993 
re  143  994 
re  143  995 
re  143  996 
re  143  997 
re  143  998 
re  143  999 
re  144  000 
re  144  001 
re  144  002 
re  144  003 
re  144  004 
re  144  005 
re  144  006 
re  144  007 
n  144  008 
re  144  009 
n  144  010 
rei44  011 
n  144  012 
144  013 
n  144  014 
re  144  015 
re  144  016 
re  144  017 
re  144  018 
re  144  019 
PB  144  020 
PB  144  021 
PB  144  024 
"B  144  025 
"B  144  026 
"B  144  027 
>B  144  028 
"B  144  029 
■B  144  030 
144  031 
144  032 
B  144  033 
144  034 
144  035 
IB  144  036 
144  037 
144  038 
144  039 
144  040 
144  041 
144  042 
144  043 
144  044 
144  045 
144  046 
144  047 
144  048 
144  049 
144  050 
144  051 
144  052 
144  053 
144  054 
144  055 
144  056 
144  057 
144  058 
144  059 
144  060 
144  061 
144  062 
144  063 
144  064 
144  065 
144  066 
144  067 
144  068 
144  069 
144  070 
144  071 
144  072 
144  073 
144  074 
144  075 
144  076 


Number 


B 
IB 
IB 
IB 
IB 
IB 
IB 
IB 
IB 
IB 
IB 
IB 
IB 
H 
ti 
P5 
PJ 
PJ 
PJ 
P( 
PI 
PI 
PI 
PI  144 


n 
PI 
PI 
PI 

P! 
PI 

PI 

n 
pt 
PI 
n 
n 
n 
n 
re 
re 
n 
n 


296 

re  144  077 

294 

re  144  078 

254 

re  144  079 

283 

re  144  080 

■    295 

re  144  081 

265 

re  144  082 

295 

re  144  083 

318 

re  144  084 

269 

re  144  085 

275 

re  144  086 

297 

re  144  088 

274 

re  144  094 

274 

re  144  095 

334 

re  144  096 

366 

re  144  097 

361 

re  144  098 

317 

re  144  101 

173 

re  144  099- 

173 

re  144  102 

173 

PB  144  103 

116 

re  144  104 

153 

re  144  105 

318 

re  144  106 

319 

re  144  107 

318 

re  144  108 

302 

re  144  109 

309 

re  144  no 

308 

re  144  HI 

173 

re  144  113 

314 

re  144  114 

3Z7 

re  144  115 

m 

re  144  116 

317 

re  144  117 

276 

re  144  118 

307 

re  144  119 

3U 

re  144  120. 

aM 

re  144  121 

242 

re  144  122 

249 

re  144  123 

148 

re  144  124 

272 

re  144  125 

283 

re  144  126 

283 

re  144  127 

135 

re  144  128 

318 

re  144  129 

289 

re  144  130 

US 

re  144  131 

325 

re  144  132 

218 

re  144  133 

241 

re  144  134 

244 

re  144  135 

rs 

re  144  136 

259 

re  144  137 

243 

re  144  138 

126 

re  144  139 

197 

re  144  140 

172 

re  144  141 

311 

re  144  142 

279 

re  144  143 

235 

re  144  144 

321 

re  144  145 

286 

re  144  146 

182 

re  144  147 

158 

re  144  148 

316 

re  144  149 

322 

re  144  150 

322 

re  144  151 

308 

re  144  152 

303 

re  144  153 

278 

re  144  154 

193 

re  144  155 

278 

re  144  156 

282 

re  144  157 

192 

re  144  158 

319 

re  144  163 

279 

re  144- 164 

308 

re  144  165 

316 

re  144  166 

272 

re  144  168 

323 

re  144  167 

154 

re  144  169 

153 

re  144  170 

199 

re  144  171 

154 

re  144  172 

146 

re  144  173 

163 

re  144  174 

183 

re  144  175 

272 

re  144  176 

292 

re  144  177 

321 

re  144  178 

318 

re  144  179 

328 

re  144  180 

279 

re  144  181 

279    - 

re  144  182 

Page 


Number 


144  100 


269 

re  144  183 

275 

re  144  185 

316 

re  144  186 

271 

re  144  187 

160 

re  144  188 

282 

re  144  189 

324 

re  144  190 

288 

re  144  191 

293 

re  144  192 

291 

re  144  193 

214 

re  144  194 

135 

re  144  195 

m 

re  144  196 

194 

re  144  197 

196 

re  144  198 

196 

re  144  199 

197 

re  144  200 

197 

re  144  201 

197 

re  144  202 

196 

re  144  203 

196 

re  144  204 

199 

re  144  206 

245 

re  144  207 

257 

re  144  208 

157 

re  144  209 

260 

re  144  210 

25«(    ' 

re  144  211 

167 

re  144  212 

202 

re  144  213 

*138 

re  144  214 

313 

re  144  215 

300 

re  144  216 

275 

re  144  217 

322 

re  144  218 

284 

re  144  219 

302 

re  144  220 

314 

re  144  221 

308 

re  144  222 

284 

re  144  223 

267 

re  144  224 

275 

re  144  225 

321 

re  144  226 

306 

re  144  227 

257 

re  144  228 

322 

re  144  229 

285 

re  144  230 

248 

re  144  231 

324 

re  144  232 

247 

re  144  233 

302 

re  144  234 

306 

re  144  235 

300 

re  144  236 

307 

re  144  237 

288 

re  144  238 

313 

re  144  239 

'  320 

re  144  240 

246 

re  144  241 

295 

re  144  242 

362 

re  144  243 

286 

re  144  244 

317 

re  144  245 

294 

re  144  246 

219 

re  144  247 

160 

re  144  248 

188 

re  144  249 

199 

re  144  250 

282 

re  144  251 

283 

re  144  252 

270 

re  144  253 

268 

re  144  254 

322 

re  144  255 

270 

re  144  256 

246 

re  144  257 

298 

re  144  258 

159 

re  144  259 

256 

re  144  260 

330 

re  144  261 

253 

re  144  262 

246 

re  144  263 

297 

re  144  264 

a«4 

re  144  265  ' 

363 

re  144  269 

3«1 

re  144  270 

244 

re  144  271 

a«4 

re  144  272 

286 

re  144  273 

327 

re  144  274 

a«i 

re  144  275 

2S3 

re  144  276 

241 

re  144  277 

237 

re  144  278 

344 

re  144  279 

243 

re  144  280   , 

237 

re  144  281 

Pag 

280 
269 
298 
249 
323 
261 
311 
253 
315 
326 
288 
2S3 
287 
2S6 
213 
»1 
211 
292 
278 
312 
187 
191 
•    126 
143 
143 
119 
118 
120 
268 
293 
313 
319 
258 
342 

ri 

321 
236 

239 

278 
266 
238 
263 

263 

263 

427 

252 

242 

242 

282 

236 

327 

242 
.    305 

262 

249 

366 

297 

256 

294 

291 

290 

290 

253 

273 

257 

247 

273 

242 

240 

264 

253 

254 

254 

242 

239 

326 

312 

300 

210 

132 

207 

144 

254 

244 

258 

238 

319 

252 

270 

275 

276 

252 

275 

195 
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Number 

re  144  282 
FB  144  283 
re  144  286 
re  144  287 
re  144  288 
re  144  289 
re  144  290 
re  144  291 
re  144  292 
re  144  293 
re  144  294 
re  144  295 
re  144  296 
re  144  297 
re  144  298 
re  144  299 
re  144  300 
re  144  301 
re  144  302 
re  144  303 
re  144  304 
re  144  305 
re  144  306 
re  144  307 
re  144  308 
re  144  309 
re  144  310 
re  144  311 
re  144  312 
re  144  313 
re  144  314 
re  144  315 
re  144  316 
re  144  317 
re  144  318 
re  144  319 
re  144  320 
re  144  321 
re  144  322 
re  144  323 
re  144  324 
re  144  325 
re  144  326 
re  144  327 
re  144  328 
re  144  329 
re  144  330 
re  144  331 
re  144  332 
re  144  333 
re  144  334 
re  144  335 
re  144  339 
re  144  340 
re  144  341 
re  144  342 
re  144  343 
re  144  344 
re  144  345 
re  144  346 
re  144  347 
re  144  348 
re  144  349 
re  144  350 
re  144  351 
re  144  352 
re  144  35^ 
re  144  354 
re  144  35^ 
re  144  356 
re  144  357 
re  144  358 
re  144  359 
re  144  360 
re  144  361 
re  144  362 
re  144  363 
re  144  364 
re  144  365 
re  144  366 
re  144  367 
re  144  368 
re  144  369 
re  144  370 
re  144  371 
re  144  372 
re  144  373 
re  144  374 
re  144  375 
re  144  376 
re  144  377 
re  144  378 
re  144  379 
re  144  380 


Number 


195 

re  144  381 

195 

re  144  382 

151 

re  144  383 

208 

re  144  384 

329 

re  144  385 

259 

re  144  386 

292 

re  144  387 

287 

re  144  388 

290 

re  144  389 

324 

re  144  390 

296 

re  144  391 

298 

re  144  392 

293 

re  144  393 

299 

re  144  394 

271 

re  144  395 

282 

re  144  396 

262 

re  144  397 

267 

re  144  398 

273 

re  144  399 

235 

re  144  400 

299 

re  144  401 

296 

re  144  402 

290 

re  144  403 

296 

re  144  404 

292 

re  144  405 

292 

re  144406 

273 

re  144  407 

315 

re  144  408 

320 

re  144  409 

296 

re  144  410 

268 

re  144  411 

288 

re  144  412 

263 

re  144  413 

328 

re  144  414 

262 

re  144,415 

267 

re  144  416 

326 

re  144  417 

324 

re  144  418 

301 

re  144  419 

256 

re  144  420 

298 

re  144  421 

180 

re  144  422 

183 

re  144  423 

331 

re  144  424 

330 

re  144  425 

283 

re  144  426 

316 

re  144  427 

251 

re  144  428 

248 

re  144  429 

287 

re  144  430 

295 

re  144  431 

286 

re  144  432 

297 

re  144  433 

290 

re  144  434 

268 

re  144  435 

309 

re  144  436 

309 

re  144  437 

289 

re  144  438 

362 

re  144  439 

251 

re  144  440 

317 

re  144  441 

287 

re  144  442 

250 

re  144  443 

322 

re  144  444 

278 

re  144  445 

277 

re  144  446 

392 

re  144  447 

393 

re  144  449 

393 

re  144  450 

2n 

re  144  451 

276 

re  144  452 

m 

,       re  144  453 

277 

re  144  454 

Vi 

re  144  455 

zn 

re  144  456 

278 

re  144  457 

278 

re  144  458 

Vb 

re  144  459 

m 

re  144  460 

277 

re  144  461 

367 

re  144  462 

289 

re  144  463 

288 

re  144  464 

.328 

re  144  465 

281 

re  144  466 

331 

re  144  467 

328 

re  144  468 

289 

re  144  469 

292 

re  144  470 

316 

re  144  471 

237 

re  144  472 

262 

re  144  473 

328 

re  144  474 

324 

re  144  475 

Pl^B 


Number 


P*ge 


Number 


299 

re  144  477 

289 

re  144  580 

314 

re  144  478 

301 

re  144  581 

250 

re  144  479 

437 

re  144  582 

247 

re  144  480 

241 

re  144  583 

301 

re  144  481 

327 

re  144  585 

307 

re  144  482 

430 

re  144  586 

309 

re  144  483 

301 

re  144  587 

276 

re  144  484 

271 

re  144  588 

249 

re  144  485 

407 

re  144  589 

331 

re  144  486 

298 

JgP  144  590 

384 

re  144  487 

432 

re  144  591 

302 

re  144  488 

434 

re  144  592 

284 

re  144  489        - 

406 

re  144  593 

287 

re  144  490 

433 

re  144  594 

284 

re  144  491 

433 

re  144  595 

310 

re  144  492 

422 

re  144  596 

297 

re  144  493 

377 

PBJ44  597 

313 

re  144  494 

406 

re  144  598 

291 

re  144  495 

405 

re  144  599 

408 

re  144  496 

434 

re  144  600 

408 

re  144  497 

292 

re  144  601 

289 

re  144  498 

264 

re  144  602 

279 

re  144  499 

250 

re  144  603 

325 

re  144  500 

398 

re  144  604 

403 

re  144  501 

374 

re  144  605 

287 

re  144  502 

426 

re  144  606 

438 

re  144  503 

379 

re  144  607 

431 

re  144  504 

353 

re  144  608 

390 

re  144  505 

256 

re  144  609 

260 

re  144  507 

414 

re  144  610 

281 

re  144  508 

409 

re  144  611 

426 

re  144  509 

364 

re  144  612 

297 

re  144  512 

492 

re  144  613 

316 

re  144  513 

374 

re  144  614 

397 

re  144  518 

382 

re  144  615 

354 

re  144  519 

431 

re  144  616 

375 

re  144  520 

501 

re  144  617 

426 

re  144  521 

,    426       - 

-       re  144  618 

294 

re  144  522 

'    418 

re  144  619 

434 

re  144  523 

424 

re  144  620 

388 

re  144  524 

540 

re  144  621 

414 

re  144  525- 

412 

re  144  622 

435 

re  144  528 

437 

re  144  623 

358 

re  144  529 

421 

re  144  624 

410 

re  144  530 

372 

re  144  625 

388 

re  144  531 

367 

re  144  626 

435 

re  144  532 

402 

re  144  627 

368 

re  144  533 

554 

re  144  628 

422 

re  144  534 

424 

re  144  629 

354 

re  144  535 

356 

re  144  630 

261 

re  144  536 

355 

re  144  631 

251 

re  144  537 

355 

re  144  632 

408 

re  144  538 

356 

re  144  635 

429 

re  144  539 

456 

re  144  640 

434 

re  144  540 

397 

re  144  642 

435 

re  144  541 

413 

re  144  643 

380 

re  144  542 
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re  144  644 

424 

re  144  543 

372 

re  144  645 

435 

re  144  544 
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re  144  646 
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re  144  545 
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re  144  647 
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re  144  546 

'       405 

re  144  648 
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re  144  547 

405 

re  144  649 

310 

re  144  548 

358 

re  144  650 

248 

re  144  549 

379 

re  144  651 

313 

re  144  550 

407 

re  144  652 

265 

re  144  551 

414 

re  144  653 

399 

re  144  552 

405 

re  144  654 

432 

re  144  553 

412 

re  144  655 
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re  144  554 
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re  144  656 

409 
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re  144  657 
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408 
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re  144  559 
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re  144  661 
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•re  144  560 
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413 

re  144  561 
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re  144  663 
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re  144  562 

417 

re  144  664 
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re  144  563 

363 

re  144  665 

258 

re  144  564 

417 

re  144  666 

259 

re  144  565 

425 

re  144  667 

254 

re  144  566 

376 

re  144  668 

254 

re  144  567 

42i 

re  144  669 

236 

re  144  568 

430 

re  144  670 

245 

re  144  569 
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re  144  671 

291 

re  144  570 

420 

re  144  672 

294 

re  144  571 

403 

re  144  673 

406 

re  144  572 
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re  144  674 
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re  144  573 

520 

re  144  675 

246 

re  144  574 

402 

re  144  676 

406 
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421 

re  144  677 

289 

re  144  576 
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399 

re  144  679 
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311 
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430 
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414 

479 

375 
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412 
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404 

378 

409 

409 
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395 

370 

376 

377 

557 

557 
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361 

358 

355 

358 

394 

395 

391 

393 

394 
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392 
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393 
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391 
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.394 
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393 
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409 
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391 

393 

394 
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391 

394 
416 
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396 

429 

416 
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370 
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413 

534 
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574 

398 

384 

571 

406 

535 

381 
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514 

398 
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360 
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539 
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438 
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455 
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466 
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360 
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>B  144  791 
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"B  144  792 
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404 
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B  144  796 
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531 
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390 
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376 

B  144  800 

499 

fB  144  801 
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IB  144  802 
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PB  144  803 

555 

PB  144  804 

m 

ft  144  805 

4M 

PB  144  806 

«1 

I*  144  807 

387 

n  144  808 

3*1 

n  144  809 

379 

n  144  810 

414 

FJ  144  811 

399 

I^  144  812 

397 

n  144  813 

319 

Fi  144  814 

411 

Ft  144  815 

3M     , 

FI  144  816 

425 

PI  144  817 

sao 

PI  144  818 

311 

P|  144  819 

sa6 

PB  144  820 

4B8 

PI  144  821 

421 

P  1  144  822 

ai« 

P;  144  823 

3M 

P    144  824 

374 

V%  144  825 

3M 

Pf  144  826 

4S9 

PI    144  831 

.415 

PB  144  832 

566 

P$  144  833 

549 

F4  144  834 

4tt 

PH  144  835 
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PB  144  836 

315 

P^  144  837 

41S 

P$144  838 

att 

PB  144  839 

SIS 

PBil44  840 

SM 

PB144  841 

3»1 

PB  144  842 

391 

PB  144  843 

466 

PB  144  844 

369 

PB  144  845 

S06 

FB  144  846 

rs 

PB  144  847 

37» 

PB  144  848 

4S7 

FB 

144  849 

497 

PB 

144  850 

407 

PB 

144  851 

413 

PB 

444  852 

429 

PB  144  853 

565 

PB  144  854 

474 

PB  144  855 

469 

PB  144  856 

426 

PB144  857 

39« 

PB  144  858 

519 

PB  144  859 

537 

PB  144  860 

404 

PB  144  861 

557 

PB  144  862 

406 

PB  144  863 

406 

PB  144  864 

566 

PB  144  865 

365 

PB  144  866 

483 

PB  144  867 

507 

PB  1 

44  868 

407 

PB  1 

44  869 

407 

PB  1 

44  870 

562 

PB  1 

44  871 

557 

PB  » 

44  872 

384 

PB  I 

44  873 

558 

PB  li 

44  874 

529 

PB  1 

♦4  875 

432 

PB  1 

t4  876 

Number 


99 

PB  144  877 

SH 

PB  144  878 

4U 

PB  144  879 

9M 

PB  144  880 

312 

PB  144  881 

aM 

PB  144  884 

412 

PB  144  886 

4*7 

PB  144  887 

4S5 

PB  144  888 

as* 

PB  144  889 

4*3 

PB  144  890 

356 

PB  144  891 

454 

PB  144  892 

456 

PB  144  893 

4SI 

PB  144  894 

4«1 

FB  144  895 

4S7 

PB  144  896 

544 

PB  144  897 

535 

PB  144  898 

3«7 

PB  144  899 

480 

FB  144  900 

531 

PB  144  901 

396 

PB  144  902 

371 

PB  144  903 

390    " 

PB  144  904 

529 

PB  144  905 

389 

PB  144  906 

464 

PB  144  907 

463 

PB  144  908 

390 

PB  144  909 

389 

PB  144  910 

529 

PB  144  911 

510 

PB  144  912 

509 

PB  144  913 

405 

FB  144  914 

377 

PB  144  915 

373 

PB  144  916 

373 

PB  144  917 

407 

PB  144  918 

402 

PB  144  919 

410 

PB  144  920 

455 

PB  144  921 

505 

PB  144  922 

380 

PB  144  923 

410 

PB  144  924 

534 

PB  144  925 

405 

PB  144  926 

432 

PB  144  927 

390 

PB  144  928 

517 

PB  144  929 

467 

FB  144  930 

461 

PB  144  931 

466 

PB  144  932 

461 

PB  144  933 

462 

PB  144  934 

462 

PB  144  935 

462 

PB  144  936 

467 

PB  144  937 

462 

FB  144  938 

517 

PB  144  939 

461 

PB  144  940 

461 

PB  144  941 

462 

PB  144  942 

517 

PB  144  943 

461 

PB  144  944 

462 

PB  144  945 

554 

PB  144  946 

460 

PB  144  947 

458 

PB  144  948 

565 

PB  144  949 

473 

PB  144  950 

531 

PB  144  951 

532 

PB  144  952 

516 

PB  144  953 

499 

PB  144  954 

511 

PB  144  955 

476 

FB144  956 

492 

PB  144  957 

SOS 

PB  144  958 

501 

PB  144  959 

537 

PB  144  960 

519 

PB  144  961 

476 

PB  144  962 

471 

PB  144  963 

560 

PB  144  964 

564 

PB  144  965 

526 

PB  144  966 

474 

PB  144  967 

530 

PB  144  968 

382 

PB144  969 

382 

.    PB  144  970 

383 

PB  144  971 

38S 

PB  144  972 

431 

PB  144  973 

544 

PB  144  974 

544 

PB  144  975 

468 

PB  144  976 

517 

PB  144  977 

518 

PB  144  978 

541 

PB  144  979 

485 

PB  144  980 

535 

PB  144  981 

513 

PB  144  982 

476 

PB  144  983 

526 

PB  144  984 

526 

PB  144  985 

564 

PB  144  986 

552 

PB  144  987 

595 

PB  144  988 

552 

PB  144  989 

497 

PB  144  990 

556 

PB  144  991 

469 

PB  144  998 

551 

PB  144  999 
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PB  145  001 

512 

PB  145  002 

372 

PB  145  003 
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PB  145  004 
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sao 
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PB  145  009 
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PB  145  016 
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PB  145  017 
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PB  145  019 
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PB  145  020 

599 

PB  145  021 
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PB  145  023 
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PB  145  024 
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PB  145  026 
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PB  145  030 
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540 

PB  145  046 

582 

PB  145  047 

«4 

PB  145  048 

453 

PB  145  049 
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543 
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534 
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566 
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533 
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509 
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re  145  233 

479 

ra  145  234 

«B1 

ra  145  Z\S 

571 

re  145  236 

573 

ra  14„  237 

572 

ra  145  238 

5U 

re  145  239 

484 

ra  145  240 

4M 

ra  145  245 

556 

ra  145  246 

630 

ra  145  247 

505 

ra  145  248 

513 

ra  145  250 

513 

re  145  251 

541 

re  145  252 

483 

re  145  253 

515 

re  145  254 

480 

re  145  255 

493 

re  145  256 

649 

re  145  257 

515 

re  145  258 

596 

re  145  259 

999 

re  145  260 

S98 

re  145  261 

599 

re  145  262 

463 

re  145  263 

454 

re  145  264 

535 

re  145  265.. 

479 

re  145  266 

543 

re  145  267 

573 

re  145  268 

P»E 


Number 


510 

re  145  269 

471 

re  145  270 

570 

re  145  271 

469 

re  145  272 

607 

re  145  273 

548 

re  145  274 

662 

re  145  275 

699 

re  145  276 

548 

re  145  277 

687 

re  145  279 

595 

re  145  278 

477 

re  145  280 

471 

re  145  281 

606 

re  145  282 

556 

re  145  283 

611 

re  145  284 

690 

re  145  285 

6B4 

re  145  286 

684 

re  145  287 

663 

re  145  288 

551 

re  145  289 

533 

re  145  290 

S03 

re  145  291 

510 

re  145  292 

636 

re  145  293 

507 

re  145  294 

508 

re  145  295 

508 

re  145  296 

508 

re  145  297 

508 

re  145  298 

S08 

re  145  299 

640 

re  145  300 

637 

re  145  301 

637 

re  145  302 

566 

re  145  303 

497 

re  145  304 

518 

re  145  305 

674 

ra  145  306 

459 

re  145  307 

481 

re  145  308 

700 

re  145  309 

534 

re  145  310 

519 

ra  145  311 

485 

ra  145  312 

459 

re  145  313 

687 

ra  145  314 

523 

ra  145  315 

651 

ra  145  316 

603 

ra  145  317 

603 

ra  145  318 

497 

ra  145  319 

611 

ra  145  320 

505 

ra  145  321 

505 

ra  145  322 

505 

ra  145  323 

506 

re  145  324 

626 

re  145  325 

634 

re  145  326 

634 

re  145  327 

634 

re  145  328 

635 

re  145  329 

571 

re  145  330 

510 

re  145  331 

511 

re  145  332 

511 

re  145  ,\3,^ 

637 

re  145  334 

627 

ra  145  335 

640 

ra  145  336 

654 

re  145  337 

685 

re  145  338 

605 

re  145  339 

543 

re  145  340 

661 

re  145  341 

618 

re  145  342 

678 

re  145  343 

660 

re  145  344 

701 

re  145  345 

615 

re  145  346 

701 

re  145  347 

657 

re  145  348 

613 

re  145  349 

612 

re  145  351 

628 

re  145  352 

607 

re  145  353 

666 

ra  145  354 

497 

re  145  355 

625 

re  145  356 

625 

re  145  357 

625 

re  145  358 

624 

re  145  359 

638 

re  145  360 

661 

re  145  361 

533 

re  145  362 

637 

re  145  363 

663 

re  145  364 

499 

re  145  365 

566 

re  145  366 

676 

re  145  367 

542 

re  145  368 

614 

re  145  369 

624 

re  145  370 

623 

re  145  371 

649 

re  145  372 

694 

re  145  373 

533 

re  145  374 

475 

re  145  375 

648 

re  145  376 

684 

re  145  377 

639 

re  145  378 

641 

re  145  379 

662 

re  145  380 

695 

re  145  381 

626 

re  145  382 

694 

re  145  383 

692 

re  145  384 

697 

ra  145  385 

680 

re  145  386 

616 

re  145  387 

'  675 

re  145  388 

683 

re  145  389 

664 

re  145  390 

542 

re  145  391 

659 

re  145  392 

659 

re  145  393 

692 

re  145  394 

696 

re  145  395 

509 

re  145  396 

631 

re  145  398 

632 

re  145  399 

530 

re  145  400 

689 

ra  145  401 

485 

re  145  402 

677 

re  145  403 

683 

re  145  404 

660 

re  145  405 

658 

re  145  406 

530 

ra  145  407 

658 

ra  145  409 

611 

re  145  410 

564 

re  145  411. 

695 

re  145  412 

678 

re  145  413 

530 

re  145  414 

530 

ra  145  415 

678 

re  145  416 

680 

re  145  417 

698 

re  145  418 

551 

re  145  419 

668 

re  145  420 

690 

re  145  421 

684 

re  145  422 

690 

re  145  423 

693 

ra  145  424 

611 

re  145  425 

609 

re  145  427 

668 

re  145  428 

669 

re  145  429 

547 

ra  145  430 

533 

re  145  431 

453 

re  145  432 

901 

re  145  433 

494 

re  145  434 

fax 

re  145  435 

622 

re  145  436 

623 

re  145  437 

909 

re  14SH38 

534 

ra  145  439 

6r 

ra  145  440 

485 

ra  145  441 

484 

re  145  442 

551    - 

re  145  443 

49t 

re  145  444 

8H 

re  145  445 

4if 

re  145  446 

4i» 

re  145  447 

m 

re  145  448 

617 

re  145  449 

S«7 

re  145  450 

666 

re  145  451 

190 

re  145  452 

802 

re  145  453 

«4 

re  145  454 

m4 

re  145  455 

874 

re  145  456 

870 

re  145  457 

683 

re  145  458 

491 

re  145  459 

609 

re  145  460 

Plge 

473 
694 
651 
671 
671 
624 
690 
665 
601 
664 
614 
669 
645 
670 
647 
670 
694 
651 
636 
683 
688 
683 
701 
701 
663 
651 
614 
663 
663 
688 
673 
665 
617 
665 
636 
537 
563 
633 
633 
633 
634 
627 
645 
643 
642 
644 
645 
644 
644 
643 
644 
643 
643 
643 
643 
642 

644 

643 

644 

644 

642 

642 

645 

643 

645 

644 

643 

645 

605 

509 

568 

637 

622 

527 

561 

529 

678 

481 

565 

540 

565 

565 

565 

642 

523 

483 

700 

472 

474 

645 

645 

644 

644 

645 
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\ 


Number 

n  145  461 
PB  145  462 
re  145  463 
re  145  464 
re  145  465 
re  145  466 
re  145  467 
re  1 45  468 
re  145  469 
re  145  470 
re  145  471 
re  145  472 
re  145  473 
re  145  474 
re  145  475 
re  145  476 
re  145  477 
re  145  478 
re  145  479 
re  145  480 
re  145  481 
re  145  482 
re  145  483 
re  145  484 
re  145  485 
re  145  486 
re  145  487 
re  145  488 
re  145  489 
re  145  490 
re  145  491 
re  145  492 
re  145  493 
re  145  494 
re  145  495 
re  145  496 
re  145  497 
re  145  498 
re  145  499 
re  145  500 
re  145  501 
re  145  502 
re  145  503 
re  145  504 
re  145  505 
re  145  506 
re  145  507 
re  145  508 
re  145  509 

re-us  511 

re  145  514 
re  145  515 
re  145  516 
re  145  520 
re  145  521 
re  145  523 
re  145  524 
re  145  525 
re  145  526 
re  145  527 
re  145  528 
re  145  529 
re  145  530 
re  145  531 
re  145  532 
re  145  533 
re  145  534 
re  145  535 
re  145  536 
re  145  537 
re  145  538 
re  145  539 
re  145  540 
re  145  541 
re  145  542 
re  145  543 
re  145  544 
re  145  545 
re  145  546 
re  145  547" 
re  145  548 
re  145  549 
re  145  550 
re  145  551 
re  145  552 
re  145  553 
re  145  554 
re  145  555 
re  145  556 
re  145  557 
re  145  558 
re  145  559 
re  145  560 


P*C 

642 
642 
645 
642 
643 
643 
644 
643 
642 
645 
498 
498 
498 
554 

635 

677 

647 

622 

665 

667 

667 

667 

658 

658 

658 

657 

658 

626 

660 

659 

657 

657 

699 

641 

628 

628 

628 

628 

696 
661 

tta 

664 
S45 
558 

661 
660 
656 
694 

700 
675 


699 
61S 
661 
618 
613 

tu 

516 
«6 
SIS 
610 
691 
666 
700 
<«S 
695 

too 

«i2 

tat 

661 
660 
695 
656 
659 
6i0 
635 
696 


Number 

PB  145  561 

re  145  562 
re  145  563 
re  145  564 
re  145  565 
re  145  566 
re  145  567 
re  145  568 
re  145  569 
re  145  570 
re  145  571 
re  145  572 
re  145  573 
re  145  574 
re  145  575 
re  145  576 
re  145  577 
PB  145  578 
PB  145  579 
PB  145  580 
>B  145  581 
"B  145  582 
>B  145  583 
■B  145  584 
"B  145  585 
"B  145  586 
•B  145  587 
B  145  588 
JB  145  589 
IB  145  590 
IB  145  591 
IB  145  592 
IB  145  593 
I  B  145  594 
IB  145  595 
IB  145  596 
IB  145  597 
IB  145  598 
IB  145  599 
IB  145  600 
IB  145  601 
IB  145  602 
IB  145  603 
IB  145  604 
IB  145  605 
IB  145  606 
J B  145  607 
F3  145  608 
18  145  609 
F9  145  610 
F}  145  611 
F)  145  612 
Fl  145  613 
Pi  145  614 
P}  145  615 
Ft  145  616 
P  (  145  617 
PI  145  618 
PI  145  619 
P  I  145  620 
P  I  145  621 
P  I  145  622 
PI  I  145  623 
P I  145  624 
Pi  145  625 
P 1 145  626 
Pi  145  627 
P    145  628 
PI    145  629 
PI    145  630 
PI   145  631 
P!   145  632 
P!   145  633 
PB  145  634 
re  145  635 
Pq  145  636 
Pgi45  637 
Pd  145  638 
Pq  145  639 
pa  145  640 
Pfl  145  641 

3145  642 
145  643 
PBll45  644 
PH145  645 
PBl  145  646 

a  145  649 
145  650 
re|l45  651 
rell45  652 
re|l45  653 
re|l45  654 
rell45  655 
re  145  656 


Ntsnber 


612 

re  145  657 

MD 

re  145  658 

«M 

re  145  659 

«M 

re  145  660 

«a 

re  145  661 

m 

re  145  662 

tin 

re  145  663 

«M 

re  145  664 

MO 

re  145  665 

fl7S 

re  145  666 

638 

re  145  667 

69? 

re  145  668 

6M 

re  145  669 

6S6 

re  145  670 

6M 

re  145  671 

M9 

re  145  672 

tn 

re  145  673 

626 

re  145  674 

695 

re  145  675 

699 

re  145  676 

661 

re  145  677 

701 

re  145  678 

662 

re  145  679 

647 

re  145  680 

626 

re  145  681 

995 

re  145  682 

697 

re  145  683 

697 

re  145  684 

615 

re  145  685 

616 

re  145  686 

648 

re  145  687 

699 

re  145  688 

699 

re  145  689 

617 

re  145  690 

660 

re  145  691 

656 

re  145  693 

656 

re  145  694 

656 

re  145  695 

663 

re  145  696 

697 

re  145  697 

506 

re  145  698 

507 

re  145  699 

507 

re  145  702 

629 

re  145  704 

626 

re  145  708 

626 

re  145  709 

507 

re  145  710 

613 

re  145  713 

613 

re  145  723 

608 

re  145  730 

6L1 

re  145  736 

610 

re  145  762 

610 

re  145  763 

552 

re  145  764 

523 

re  145  765 

502 

re  145  768 

499 

re  145  778 

512 

re  145  790 

690 

re  145  792 

604 

re  145  798 

689 

re  145  799 

654 

re  145  818 

616 

re  145  820 

686 

re  145  845 

670 

re  145  856 

647 

re  145  915-1 

655 

re  145  915-2 

646 

re  145  918 

685 

re  145  919 

554 

re  145  920 

692 

re  145  921 

619 

re  145  922 

604 

re  145  923 

675 

re  145  924 

595 

re  145  971 

619 

re  146  004 

694 

re  146  038 

683 

re  146  056 

606 

re  146  076 

692 

re  146  105 

610 

re  146  106 

692 

re  146  107 

675 

re  146  125 

670 

re  146  128 

689 

re  146  130 

685 

re  146  138 

650 

re  146  139 

596 

re  146  140 

685 

re  146  158 

693 

re  146  196 

682 

re  146  197 

676 

re  146  202 

674 

re  146  206 

596 

re  146  207 

Pa|^ 

Number 

595 

re  146  208 

641 

re  146  232 

664 

re  146  234 

623 

re  146  263 

620 

re  151  073 

620 

re  151  075 

679 

re  151  076 

669 

re  151  Cf77 

693 

re  151  078 

688 

re  151  079 

606 

re  151  081 

604 

re  151  083 

681 

re  151  158 

683 

re  151  159 

610 

re  151  172 

683 

re  151  175 

687 

re  151  177 

687 

re  151  345 

608 

re  151  368 

675 

re  151  377 

608 

re  151  382 

595 

re  151  383 

684 

re  151  384 

679 

re  151  385 

687 

re  151  387 

675 

re  151  386 

672 

re  151  388 

654 

re  151  392 

650 

re  151  393 

608 

re  151  394 

605 

re  151  395 

680 

re  151  396 

676 

re  151  397 

682 

re  151  398 

525 

re  151  399-1 

666 

re  151  399-2 

680 

re  151  400 

695 

re  151  403 

628 

re  151  567 

692 

re  151  737 

665 

re  151  763 

700 

re  151  797 

689 

re  151  801 

691 

re  151  805 

663 

re  151  808 

654 

re  151  819 

659 

re  151  837 

657 

re  151  852 

543 

re  151  875 

6S1 

re  151  912 

641 

re  151  915 

648 

re  151  920 

649 

re  151  922 

649 

re  151  923 

611 

re  151  924 

679 

re  151  925 

681 

re  151  933 

656 

re  151  936 

«74 

re  151  937 

6M 

PB  151  955 

616 

PB  151  956 

879 

PB  151  966 

«| 

re  151  967 

685 

re  151  969 

688 

re  151  979 

888 

re  151  994 

«98 

re  151  996 

623 

re  151  997 

8i21 

re  151  998 

662 

re  151  999 

646 

re  161  017      • 

618 

re  161  019 

690 

re  161  020 

637 

re  161  021 

647 

re  161  022    - 

641 

re  161  024 

814 

re  161  026 

899 

re  161  033 

881 

re  161  040 

687 

re  161  042 

66i 

re  161  044 

^68 

re  161  045 

673 

re  161  046 

877 

re  161  047 

885 

re  161  052 

602 

re  161  054 

602 

re  161  055 

602     . 

re  161  056 

653 

re  161  057 

996 

re  161  058 

889 

re  161  059 

803 

re  161  060 

699 

re  161  061 

680 

re  161  063 

680 
612 
646 

676 
83 

174 
411 
483 

673 
546 

672 

873 

S3 

85 

66 
99 

70 

97 
436 

436 
436 

W36 
435 

498 

498 

219 

95 

974 
197 

437 
452 
906 
569 

569 

482 

616 

636 

616 

451 

169 

141- 
92 

166 

370 

130 

298 

213 

195 

474 

280 

519 
69 

494 

300 

312 

329 

186 

137 

195 

269 

198 

240 

238 

300 

264 

137 

158 

137 

176 

185 

399 
279 
629 
629 
538 
380 
402 
312 
284 
257 
257 
236 
154 
403 
357 

62 

57 

57 

57 

57 

45 

34 

36 
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Number 

re  161  064 
PB  161  065 
PB  161  067 
re  161  068 
PB  161  069 
re  161  070 
re  161  071 
re  161  072 
re  161  073 
re  161  074 
re  161  075 
re  161  076 
ra  161  077 
re'l61  078 
re  161  079  ■ 
re  161  080 
re  161  081 
re  161  082 
re  161  083 
re  161  084 
re  161  086 
re  161  087 
re  161  087 -s- 
re  161  088 
re  161  089 
re  161  090 
re  161  091 
re  161  092 
re  161  093 
re  161  093*2 
re  161  093-3 
re  161  095 
re  161  096 
re  161.097 
re  161  098 
re  161  099 

re  161  100 


re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161  113 
re  161  lu- 
re 161  115 

re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 

re  161  129 
re  161  130 

re  161  131 

re  161  132 
re  161  133 
re  161  134 
re  161  135 

re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 


101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 


116 
117 
118 
119 
120 
121 
122 
123 
124 
126 
127 
128 


136 
137 
138 
140 
141 
142 
143 
144 
145 
146 
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re  161  147 

re  161  148 

re  161  149 
re  161  150 

re  161  151 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 


152 
153 
154 
155 
156 
157 
158 


P«ge 

41 
15 
364 
524 
84 
6 
71 
77 
96 
22 
38 
202 
30 
88 
40 
30 
51 
54 
14 
16 
153 
538 
538 
264 
545 
144 
538 
483 
58 
276 
642 
70 
177 
168 
175 
147 
5 
31 
93 
390 
52 
474 
648 
44 
181 
135 
15S 
116 
177 
136 
172 
201 
187 
173 
213 
145 
193 
175 
172 
141 
141 
1S2 
178 
179 
186 
207 
124 
117 
466 
468 
555 
555 
483 
572 
189 
167 
152 
175 
192 
194 
522 

168 
189 
299 
199 
136 
305 
905 
904 
909 
907 
906 
306      . 


Number 


Number 


re  161 
re  161 
re  161 

re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  i6i 
re  161 
re  161 

PB  161 

re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 
re  161 


159 

160 

161 

162 

163 

164 

165 

166 

167 

168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

180 

181 
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Nttnber 

n  161  S31 

n  161  S32 

PB  161  533 

PB  161  534 

Phlilpa  TR-93 

Philips  TR- 1 29 

ms  G  M  743<c:5 

mS  C  M-743(C3> 

ms  G  M-955 

PTB  404 

PIB-606 

PTB  607 

PIB  617 

PIB  634 
PIB  648 
PIB  654 
ITB  660 
PIB  66« 
PIB-671 
PIB -674 
PIB-677 
PIB  682 
PIB-695 
PIB-705 
PIB-705 
PIBAL -39i 

pnAL-4or 

PaAL-431 

PIBAL-455 

PIBAL  -456/ 

PIBAL  46f 

PIBAL -465 

PIBAL -473 

PIBAL  -488 

PIBAL -498 

PUama  E   lFR04t-332 

PUsma  E  2FR049~-332 

Plasma  E  3FR049-332 

Plasma  E  4FR049-332 

PUsma  E  7FR049-332 

PUsma  P-4TN069-54 

Plasma  P-FR109-54 

PUsma  T-1TN069-334 

Plasma  T-3T>099-334 

nasma  T-3TN109-335 

PU»R  53E 

PNM-80 

PIT -202/5 

PRA-58-5 

PRBTRN-104 

PRBTRN-105 

PRBTRR-un 

PRC  R-259 

PRO  R-288 

PRF-1X3 

PRF-iaOS 

PRI'-1303 

PRF-1203 

PRL-TN-59-5 

Proj.   6-59-12-028 

Proj.  9-47-16-000, 

Teat  MT-12,FR 

P5I-3000;5-10-P 

P5L-0TAC-RR-1 

PSL-ClTAC-RR-2 

PSL-CrrAC-RR-4 

PSNS-E-412-3 

PSNS  ML-E-412-4 

PSNS  ML-E-412-5 

PSNS-ML-E-412-6 

PSNS  ML-P-399-2 

PU  AEL-427 

PU  AEL-430    • 
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PU  AEL-437 
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(yCIAF-21   58 

QFCUF-42-57 

(yCIAF  A-316-12 

QFCIAF  FUe  A-319-8 
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CycUF  A -322 -6 

CyClAF  FUeD-319,  R-5 

CyciAF  FUe  M-204-3 

(yCUF  Flle-P-U05 
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(yOAF  M-608,R-36 
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FADC-TN-58 
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FADC-TR-54-69 

RADC-TR-59-135 

RADC-TR-59-136 
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RMX-TN-59-140 

RWX;-TN-59-156 

RUX;-TN-59-178 
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R.UX:-TN-59-198 
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R.lDC-TN-59-235 

R.ax:-TN-59-283 

R-lDC-TN-59-304 

MDC-TN-59-318 

R.lDC-TR-55-337 

RiLDC-TR-S7-3 

RjlDC-TR-57-14 

RiLDC-TR-57-iee 

RiLDC-TR-57-47 

RJlDC-TR-S7-134 

RAdC-TR-S7-160 

RADC-TR-S7-187 

RADC-TR-S8-35 

RADC-TR-58-41 

RAIX:-TR-58-50 

RXdC-TR-58-99 

RADC-TR-58-126 

RADC-TR-58-140 

RADC-TR-58-148 

RADC-TR-S9-32 

RADC-TR -59-35 

RA(DC-TR-59-38 

RiSDC-TR -59-49 

RA|X:-TR-59-56 

RAtX:-TR-59  70 

RA|X:-TR-59-71 

RApC-TR-99-95 

RApC-TR-S9-108 

RADC-TR-S9  117 

RApC-TR-59-119 

RAtoC-TR-59-137 

RApc-TR-59-156 

RAtoC-TR-59-172 

RAK-TR-59-241 

RAX:-TR-59-242 

Ra4Lab-8SO 

RALRR-150 

RAi.RR-161 

RCA  DP  TR -45 
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56 
57 
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636 
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574 

271 
34 

699 
272 

160 
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SOS 
629 
626 
626 
507 
542 
251 
275 


Number  page 

RCADPrR-49  58 

RCAM»TR-50  297 

RCA  DP  TR  51  388 

RCADFrR-52  640 

RCA  DFrR-53  640 

RCADFrR-54  481 

RCADPTR-55  622 

RCADRTR-39  368 

RCAQATN-29  641 

RCASC-R-2-58  637 

RDX  59 

RIAL  50-79  84 

RIAL  51-4542  84 

RIAL  58-2315  404 

RIAL  59-464  -  61 

RIAL  59-1103  421 

RIAL  59-1270  61 

RIAL  59-1440  71 

RIAL  59-1516  174 

RUL  59-1773  524 

RUL  59-1820  309 

RIAL  59-2001  287 

RUL  59-2056  168 

RIAL  59-7721  549 

RUL  59-2773  549 

RUL  59-2825  286 

RUL  59-3003  674 

RL/JHU/TR-35  217 

RLE -276  678 

RLE-277  6ai 

RLE-312  Ml 

RLE-317  5M 

RLE -320  S09 

RLE -322  M3 

RLE-323  464 

RLE-326  637 

RLE-328  547 

RLE-330  533 

RLE-331  638 

RLE-332  309 

RLE-333  309 

RLT-23  70 
RLT-25                          .         180 

RLT-26  180 

RLT-27  SM 

RLT-28  2M 

RLT-29  362 

Rocket  R-1 157  ■   135 

RFI  MathRep-12  663 

RPI  Math  Rep- 14  19| 

RPI  MathRep-20  3D0 

RPI  MathRep-21  610 

RPITR-AE5813  541 

RPITR-AE5901  m 

RPITR-AE5902  M7 

RFL- 10/18  303 

RPL- 10/19  ITS 

RPL-13/7  175 

RPL -23/5  317 

RPL -23/8  670 

RFL-23/11  681 

RPL-31/8  647 

RPL -41/9  301 

RPL -43/1  172 

RPL -43/2  177 

RW-C20-9U9  207 

SA-TRll-2621  S14 

SA-TR16-1055  XS 

SA-TR16-1057  00 

SA-TR18-1066  JU 

SA-TR19-1004  160 

SA-TR19-1207  672 

SA-TR19-1502  421 

SA-TR20-2807  535 

SA-TR20-7003  175 

SCA-3700-RQ5  272 

SCSDER-249  163 

SBC -94  147 

SHLTR- 103-1  316 

SELTR-104-2  325 

SELTR-152-2  55 

SEL  TR- 156-4  272 

SBLTR-156-5  323 

SELTR-211-1  162 

SBL  TR-3I0-I  161 

SEL  TR -383-1  364 

SHLTR-386-2  55 

SHLTR-704-1  384 

SELTR-155I-1  182 
SEPTR59-104-205-704. 3      419 

SBPYD-57-5-8  56 
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Number 

SEP-YD-58-3 

SBSR  program 

SURgr«ph-50 

SURgraph-51 

SIC -730-1 

SIO  Ref-58-1 

SIO  Ref-58-16 

SIO  Ref-58-47 

SIO-58-66 

SIO  Ref-59-I 

SIPRE-3 

SIPRE-TR-50 

SIPRE-TR-67 

SPDIR-18 

Sperry  5245-4060 

Squid  ARC-5-R 

Squid  DEL-U-P 

Squid  MICH-4-M 

Squid  PR-ft4-P 

Squid  PR-85-R 

Squid  RJ  R- 32 -R 

Squid  PUR-38-P 

Squid  SRI-l-P 

SRI -2024 

SRI-25«7-rrR-3 

SRI -lU- 2932 

SRI-TR-65 

SRI-TR-66 

SRI-TR-67 

SRL  LI  Pub  1023 

SRS(PPL)-105 
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SSC-39 

SSC-I04 
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SSC-IU 

S/TD-1241 

STR-6-9 

STR-6-11 

SUDEM-115 

SUDEM-123 

SUI-59-9 

SURI  EE276-564F 

SURI  EE393-5710F 

SURI  EE466-5711F 

SURI  EE466-5712F 

SURI  EE472-587F 

SURI  EE492-4711T2 

SLIRI  EE492-5712T3 

SURI  EE494-5812A 

SURI  EE507-586TL 

TAM-124 

TAM-145 

TAMC  Ref-57-5T 

TAMC  Ref-58-9F 

TAMC  Ref-58-20T 

TAXK:  Ref-59-12T 

TDOC  - 14396,  suppl.  1 

TED  ADC  AE  1412 

TED  ADC  AE-141Z2 

TED  ADC  AE-5210 

TED  ADC  EL-52D48,FR 

TED  NAM  AE  4132 

TED  NAM  AE  4132 

TED  NAM  AE7161 

TED-PTR-PP-343 

TML-4ee 

TOI-57-16 

TCI -58 -28 

TOI-58-29 

TOI-58-30 

TRG-122-1 

TRG-131-I 

TSR-108 

TSR-108 

TSR-109 

TSR-110 

UCLA  AR-3 

UCLA  DE-52-1 

UCLA  DE-58-31 

UCLA  DE-58-43 

UCLA  DE-58-68 

UCLADE-59-16 

UCLA  DE-59-37 

UMRI-SO-3 

UM]U-a096-18-F 

UMRI-2144-120-T 

UMRI-2144-154-T 

UMRI-2144-213-T 

UMRI-2144-231-T 

UMR1-2144-240-T 

UMRI-il44-265-T 
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484 

2M 
299 
S73 
481 
184 
91 


189 
2S3 

4n 

192 

138 
248 
29 
433 
543 
214 
680 
6N 
30 
610 
34 
147 
662 
162 
162 
187 
433 
433 
648 
648 
397 
39v 
397 
397 
398 
507 
159 
663 
558 
115 
56 
95 
57 
57 

679 
56 
95 

329 

387 

214 

645 

256 

368 

661 

138 

432 

463 

601 

677 

494 

545 

174 

143 

485 

194 

677 

70 

470 

525 

559 

273 

180 

655 

402 

286 

276 

151 
208 
175 
120 
657 
320 

78 
367 
322 
662 
532 
535 
207 
142 


Number 


Plge 


Number 


UMRI  2144-283-T 

121 

WADC-TN-58-64 

UMRI-2144-289-T 

121 

WADC-TN-58-82 

UMRI -21 44- 297 -T 

121 

WADC-TN-58-88 

UMRI -21 44- 305 -T 

476 

WADC-TN-58-241 

UMRI-2144-309-T 

511 

WADC-TN-58-274 

UMRI -21 44- 31 2-T 

218 

WADC-TN-58-281 

UMR1-2144-323-T 

464 

WADC-TN-58-378 

UMRI -21 44- 334 -T 

17 

WADC-TN-59-2 

UMRI -21 44- 335 -T 

18 

WADC-TN-59-18 

UMRI-2144-336-T 

121 

WADC-TN-59-32 

UMRI -21 44- 342 -T 

614 

WADC-TN-59-34 

UMRI -21 44- 344 -T 

465 

WADC-TN-59-36 

UMRI-2144-346-T 

18 

WADC-TN-59-37        , 

UMRI-2144-349-T 

566 

WADC-TN-59-44        } 

UMRI -21 44- 351 -T 

460 

WADC-TN-59-49 

UMRI-2144-352-R 

536 

WADC-TN-59-71 

UMRI-2144-364-T 

358 

WADC-TN-59-82 

UMRI-2144-372-T 

669 

WADC-TN-59-107 

UMRI-2144-377-T 

164 

WADC-TN-59-109 

UMR1-2150-11-T 

77 

WADC-TN-59-I15     ' 

UMRI-2215-19-F 

38 

WADC-TN-59-139 

UMRI -2262-1 42 -P 

52 

WADC-TN-59-148 

UMR1-2262-157-T 

635 

WADC-TN-59-154 

UMRI  2284-23-F 

326 

WADC-TN-59-160,pt.l 

UMRI  2375-4-T 

674 

WADC-TN-59-185 

UMRI- 2457 -1-T 

84 

WADC-TN-59-195 

UMRI-2521 

267 

WADC-TN-59-I96 

UMRI -2591- 1 -H 

328 

WADC-TN-59-205 

UMRI-2591-4-T 

504 

WADC-TN-59-215 

UMR1-2591-5-F 

267 

WADC-TN-59-234 

UMRI -2597 

267 

WADC-TN-59-240 

UMRI-2613-8-F 

314 

WADC-TN-59-243 

UMR1-2613-9-F 

283 

WADC-TN-59-257 

UMRI-2616-10-R 

211 

WADC-TN-59-258 

UMRI-2616-12-R 

566 

WADC-TN-59-261 

UMRI -2665 -2-T 

379 

WADC-TN-59-275 

UMRI-2732-2-P 

379 

WADC-TN-59-299 

UMRI-2784-1-S 

425 

WADC-TN-59-328 

UMRI-2784-2-S 

425 

WADC-TN-59-330 

UMRI -2803- IT 

504 

WADC-TN-59-336 

UMRI-2803-2-T 
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362 

144  740 

451 

138  345 

468 

144  667 

144  679 

144  711 

145  137 

512 

138  342 

515 

144  663 

595 

145  635 

601 

145  140 

603 

146  202 

604 

145  633 

619 

145  632 

145  636 

652 

161  463 

675 

145  634 

676 

145  272 

Source 

Paf^e 

PB  Number 

Source 

Pajje 

PB  Number 

Army  Engineer  {^search  and 

Army  Signal  Research  and 

Development  Labs.,  Fort 

Development  Lab. ,  Fort 

Belvoir,    Va. 

34 

127  704 

Monmouth,   N.  J.  (con.) 

624 

145  275 

38 

143  265 

161  458 

43 

143  266 

684 

145  659 

139 

143  269 

Army  Snow,   Ice,  and  Perma 

- 

218 

143  438 

frost  Research  Establishment 

245 

144  106 

Wilmette,   111. 

139 

143  363 

282 

144  151 

253 

144  195 

286 

144  044 

480 

145  116 

374 

144  730 

Army  Transportation  Research 

620 

145  661 

and  Engineering  Command. 

145  662 

Fort  Eustis,   Va. 

172 

161  114 

623 

145  276 
145  361 

Army  White  Sands  Signal 

257 

144  128 

649 

145  277 

Agency,   White  Sands  Missi 

le 

Army  Engineer  Waterways  E) 

(- 

Range,  N.  Mex. 

58 

138  629 

periment  Station.   Vicksburg 

Arnold  Engineering  Develop- 

Va. 

614 

146  038 

ment  Center,  TuUohoma. 

Army  Medical  Research  and 

Tenn. 

39 
77 

143  275 
143  274 

Nutrition  Lab.,   Denver,  Col 

0.    21 

138  599 

24 

139  174 

188 

143  276 

Army  Medical  Research  Lab. 
Fon    Knox,  Ky. 

517 
21 

138  597 
143  264 

213 
297 
397 

143  920 

144  339 
144  415 

66 

138  677 

412 

144  585 

236 

144  221 

664 

145  295 

.  1 

1 

239 

144  222 

665 

14S  371 

240 

138  333 

699 

146  056 

241 

144  032 

ARO.   Inc.,   Tullohoma,  Tenr 

1.     39 

143  275 

242 

138  341 

77 

143  274 

245 

138  332 

213 

143  920 

361 

144  714 

397 

144  415 

457 

144  786 

412 

144  585 

463 

144  953 

664 

145  295 

465 
Army  Ordnance  Human  Engineer 

138  334 

665 

699 

145  371 

146  056 

neeringLab.,  Aberdeen 

Assistanl  Secretary  of  Defense: 

Proving  Ground.   Md. 

10 

143  532 

Research  and  Development, 

116 

143  130 

Washington,  D.  C. 

44 

161  107 

lis 

143  531 

Associated  Engineers,   Inc. , 

275 

144  078 

Springfield,  Mass. 

282 

144  055 

357 

144  713 

514 

144  924 

319 

144  542 

670 

145  377 

495 

144  951 

Astronautics  Inst. .  Westing- 
house  Electric  Corp. . 

Army  Prosthetics  Research  Lah. 

Washington.   D.C. 

403 

144  726 

Baltimore.  Md. 

164 

143  593 

526 

144  725 

Ateliers  de  Construction 

Army  Research  Office, 

Electriques  de  Charleroi 

Washington,  D.  C.     • 

466 

161  133 

(Belgium). 

45 

142  952 

.; 

46* 

161  134 

Atlantic  Research  Corp. . 

1 

4t3 

161  137 

Alexandria,  Va. 

177 

143  323 

555 

161  135 

248 

144  332 

161  136 

654 

145  238 

572 

161  138 

145  684 

M« 

145  915-1 

Atomics  International, 

145  915-2 

Canoga  Park,  Calif. 

425 

137  811 

Army  Rocket  and  Guided  Missi 

le 

Audiology  Lab. .  Northwestern 

Agency,   Redstone  Arsenal, 

U. ,  Evanston,Ul. 

21 

143  378 

Ala. 

275 

144  125 

Autonrtation  Instruments.   Inc. 

288 

144  194 

Boulder,  Colo. 

'  652 

161  530 

297 

144  413 

AvcoCorp. ,  Wilmington, 

512 

145  618 

Mass. 

424 

144  438 

641 

145  494 

37 

143  206 

664 

145  502 

Avco-Everett  Research  Lab., 

Army  Signal  Missile  Support 

Mass. 

212 

143  155 

Agency,  White  Sands  Missile 

143  521 

Range,  N.  Mex. 

43 

143  416 

362 

144  345 

143  417 

412 

144  785 

275 

144  280 

432 

144  736 

Army  Signal  Radio  Propagation 

512 

138  439 

Agency,   Fort  Monmouth,   N.J. 

32 

143  137 

650 

137  579 

) 

43 

143  147 

691 

137  763 

44 

143  148 

699 

146  206 

136 

143  139 

Aviation  Medical  Acceleration 

148 

143  141 

Lab. ,  Naval  Air  Develop- 

149 

143  138 
143  140 

ment  Center,  Johnsville,   Pa. 

14 

143  250 
143  738 

143  142 

25 

143  426 

Army  Signal  Research  and 

90 

139  147 

Development  Lab. ,   Fort 

122 

143  432 

Monmouth,  N.  J. 

44 

138  636 

143  825 

139  077 

123 

143  431 

142  673 

125 

143  430 

58 

139  076 

144 

143  723 

149 

142  809 

359 

144  717 

143  352 

463 

145  036 

262 

138  095 

145  164 

370 

144  649 

467 

144  676 

496 

145  138 

601 

145  133 

496 

145  520 
145  521 

Aviation  Psychology  Lab. ,  U. 

677 

145  128 

623 

145  660 

of  Illinois,   Urbana 

454 

138  224 

I 

161  469 

69 


Source 

Avion  Div. ,  ACF  Industries. 
Inc.,  Alexandria,  Va. 


Badger.  W.  U.  Associates, 
Inc.,  Ann  Arbor,  Mich. 

Badger  Mfg,  Co. . 
Cambridge,  Mass. 

Baird-Atomic,   Inc., 

Cambridge,  Mass. 
Ballistic  Research  Labs., 

Aberdeen  Proving  Ground 

Md. 


Page      PB  Number 


Bartol  Research  Foundation, 
Franklin  Inst. ,  Swarthmore, 
P«. 


Battelle  Memorial  Inst. 
Columbus,  Ohio 


Barnes  Engineering  Co. , 

Sumford,  Conn. 
Bausch  and  Lomb  Optical  Co. 

Rochester,   N.   Y. 
Behavior  Research  Lab. , 

Washington,  U  .,  St.  Louis, 

Mo. 
Bell  Aircraft  Corp. , 

Buffalo.  N.Y. 


Bell  Helicopter  Corp. , 

Fort  Worth.  Tex. 
Bell  Telephone  Labs. ,   Inc. , 

New  York 


45 

293 
406 

260 
486 

486 


699 


58 

64 

75 

93 

94 

96 

164 

165 

275 

288 

293 

316 

324 

369 


390 

405 
434 
437 
512 
534 
536 
553 


614 
641 


686 

700 


ISO 
496 
624 

64 
80 
91 

94 
131 
150 
306 
375 

396 
399 

401 
416 
486 

487 
496 
547 
607 
624 

693 

131 

429 


237 

188 
280 


144 

75 


143  497 
138  092 
138  424 

161  290 
161  399 

161  387 
161  390 

145  529 


136  616 
143  263 
128  524 
161  102 
143  329 
138  880 
143  260 

143  146 

144  034 
144  084 
144  085 
144  079 
144  083 
144  805 

144  809 

145  061 
145  063 
144  H03 
144  806 

144  729 

145  060 
138  676 
145  062 
144  901 

144  653 
161  446 
161  444 
161  445 
161  447 

145  274 

145  658 

146  004 
146  076 
145  014 
145  699 


143  683 
138  434 
145  369 

138  609 
143  650 
143  943 
143  277 

143  365 

142  934 
161  302 
137  806 

144  748 
161  323 

145  015 
145  032 

144  650 
161  377 
161  400 
161  392 
137  810 

145  332 
161  498 
137  516 
137  550 
161  478 

143  340 

144  645 


144  182 

143  588 
143  902 
143  915 

138  543 

143  648 
143  646S 


Source 

Bell  Tetephone  Uba. 
WhippBny.    N.  J. 


Inc. 


Bendix  Avucion  Corp. , 
Souchfield,  Mich. 

Berkeley  Div. ,   Beckman 
Inscrumenca.  Inc. , 
Richmond.  Calit. 


8eih«ny  Coll..  W.  V«. 
Biological  Research  Labs. , 

Boston  U.,  Maas. 
Birkbeck  Coll.,   Gt.  Brit. 
Birmingham  U.  (Ct.  Brit.) 


Bjorksten  Research  Labs. , 
Inc.,  Madison.   Wis. 

Bliley  Electric  Co. ,  Erie,  Pa. 


Block  Associates,   Inc. . 

Cambridge,  Mass. 
Blue  Hill  Meteorological  Ob- 

■ervatory.  Milton,  Mass. 


Bockamollan.   Brosarpe  Station 

(Sweden) 
Boeing  Airplane  Co. , 

Seattle.  Wash. 


Bolt.  Beranek,  snd  Newman, 
Inc.,  Cambridge,  Mass. 


I  Coll..  Chestnut  Hill. 


Boaton  U. .  Mass. 

British  Columbia  U.  (Canada) 

British  Cotton  Industry  Research 

Association 
Brooke  Army  Medical  Center 

Fort  Sam  Houston,   Tex. 
Brown  U. ,  Providence,  R.  I. 


file 


ISO 
262 
496 


375 


497 
624 
625 


118 

463 
469 
192 
262 
669 

70 
487 
150 


375 

6911 

137 

140 

282 

86 
483 
625 

313 
327 
410 
536 

236 

694 

311 

72 

605 


fV  Number 


Brown  U.  Div.  oT  Applied 
Madiematics,   Providence,  R. 


I. 


Brown  U.  Div.  of  Engineering, 
Providence,  R.  I. 


Bucknell  U. ,   Lewisburg,   Pa. 
BuddCo. .   Philadelphia,  Pa. 
Buffalo,  U  . ,  N.  Y  . 


21 
91 
204 
686 

72 

76 

185 


208 
320 
325 
410 


429 
523 
537 
662 
694 

147 
185 
213 
286 
294 


327 
410 
433 

537 
562 
663 

694 
354 
651 
463 


Source 


Page      n  Number 


Source 


Page      PB  Number 


143  348 

144  300 
144  934 
144  943 

161  351 


145  260 
145  264 
145  261 
14S  262 
145  263 

143  927 

144  789 

145  348 

143  959 

144  238 

145  664 

161  095 
161  398 
143  034 
143  347 
143  351 

137  422 

161  522 

143  364 
143  659 
143  693 

161  297 

143  692 

138  215 
161  484 

144  115 

143  979 

144  819 
161  425 

144  464 

138  419 
137  528 

139  156 

145  240 

143  605 
143  632 
143  474 
145  624 

143  786 
139  258 
143  868 
143  411 
,43  612 
,43  785 
44  287 

43  771 

44  404 

37  930 

38  438 

44  823 
38  078 

45  216 
44  863 

145  176 
145  365 

38  587 
143  627 
143  412 
137  917 
137  431 

43  982 

44  146 
Oil 

lp8  909 
1  37  531 

37  548 

37  916 
1 15  391 
1 15  392 

15  288 
1  Jl  339 

15  366 
807 


Bureau  of  Aeronautics,  Dept. 
of  the  Navy,   Washington, 
D.  C. 

Bureau  of  Applied  Social  Re- 
search, Columbia  U., 
New  York 

Bureau  of  Labs. ,   Florida 
State  Board  of  Health, 
Jacksonville 

Bureau  of  Mines,  Bsrtlesville, 

Okls. 
Bureau  of  Ordnance,   Dept.  of 

the  Navy,   Washington,   D.C. 

Bureau  of  Reclamation, 

Waahington,  D.  C. 
Bureau  of  Ships, 

Washington.  D.  C. 
Bureau  of  Yards  and  Docks, 

Washington,  D.C. 


69 
237 

466 

467 

471 

319 
665 

487 

82 

34 
36 
45 
57 


62 
147 
150 
151 

169 
256 
260 
374 
388 

396 
492 
493 
493 

515 
516 

521 

620 

621 


Bureau  Technique  Zborowski. 
Brunoy  (France) 

Burke  Research  Co. , 

Warren,  Mich. 
California  Agricultural  Experi 

ment  Station.  Davis 
California  Inst,  of  Tech. , 

Pasadena 


California  Research  Corp. , 
La  Habra 


California  U. ,   Berkeley 


188 

257 

68 

15 

15 

45 

194 

415 

68 


72 
170 
181 


248 
254 

288 
405 


406 
412 
432 
471 
528 

546 


70 


143  089 


144  179 


145  103 
145  098 

137  848 

136  474 
145  398 

161  378 

138  630 

161  060 
161  061 
161  059 
161  055 
161  056 
161  057 
161  058 
161  054 
161  254 
161  253 
161  252 
161  256 
161  255 
144  110 
144  109 
144  513 
161  358 
161  359 
161  357 

144  512 

145  003 
145  005 
145  009 
145  542 
145  540 
145  541 
145  002  • 
145  006 
139  134 
145  004 
139  136 
139  137 
145  007 
145  006 

143  446 

144  249 

138  62B 
138  628 

138  650 

142  987 

143  619 
138  276 

143  267 
143  267S1 
143  267S2 
143  409 
143  777 
142  818 

142  861 

143  670 

144  016 
144  017 

137  549 

138  226 
144  257 

137  562 

138  138 
144  315 
144  369 
144  546 
144  547 
144  552 
144  494 
144  553 
137  909 
144  866 
137  580 
137  913 
161  422 


California  U. .  Berkeley  (coo. )      551 


5S5 

60S 
6S6 

687 
691 

694 

California  U. ,  Berkeley. 
Medical  Center,  San  Francisco  24 

California  U. ,   Loe  Angeles  18 

27 
•0 

•7 


120 
151 
175 
197 
201 

202 
208 
246 
275 
276 

313 
320 

483 
562 
626 
657 

25 
120 
124 

675 

95 

72 
87 

181 

189 

204 

208 

314 

390 

528 

556 

657 

668 


California  U.,  School  of 
Medicine,    Los  Angeles 


Cambridge  U.  (Ct.  Brit.) 
Carnegie  Inst,  of  Mathematics, 

Pittsburgh,   Pa. 
Carnegie  Inst,  of  Tech., 

Pittsburgh,   Pa. 


Carnegie  Inst,  of  Tech. 
Graduate  School  of  Industrial 
Administration,   Pittsburgh,  Pa, 

Carrier  Corp. ,  Syracuse,  N.  Y. 

Carter  Observatory 

(New  Zealand) 
Case  Inst,  of  Tech., 

Cleveland,  Ohio. 


Catholic  U.  of  America, 
Washington,   D.  C. 

Center  for  Documentation  and 
Communication  Research, 
Western  Reserve  U.,   Cleve- 
land. Ohio 

Central  Inst,  for  Industrial 
Research  (Norway) 

Central  Intelligence  Agency, 
Washington,   D.  C. 

Central  Tuberculosis  Lab., 
Southwest  Florida  Tuberculo- 
sis Hospital,  Tampa 


174 
438 
487 
488 

353 

151 
279 
306 
314 
330 
375 
412 
544 
548 
626 

672 


426 


574 

129 

471 

140 


22 


144  899 

145  041 
145  322 

144  780 
138  170 
138  166 

145  556 
145  254 
145  544 
145  637 

143  875 
130  572 

142  948 

143  214 
143  218 
143  049 
143  215 
143  216 
143  217 

143  700 

144  286 
138  840 
143  485 
143  104 
143  243 

143  213 
138  839 

144  166 
144  277 
144  014 
144  278 
144  139 

143  834 

144  140 
144  769 

144  931 

145  488 
145  118 

143  381 
143  845 
143  538 
145  682 

130  623 

138  632 
143  773 
161  106 
143  658 
143  839 
138  559 

143  980 

144  831 
137  775 

144  897 

145  492 
145  323 


143  569 
138  505 
161  397 
161  403 

138  236 

143  661 

144  041 
161  304 
144  010 
144  328 
144  582 
138  998 

144  878 

137  957 

145  287 
145  578 
161  531 
161  532 

138  340 


144  655 

143  454 

145  171 

161  275 
143  748 


Source 


Page     PB  Number 


Source 


Page      FB  Number 


Centre  de  Physique,  Electron! - 
que  et  Corpusculaire  (France)   626 


Centro  di  Studio  per  la  Fisica 
delle  Microonde  (Italy) 


Centro  Radioelecttrico 

Sperimeniale  "C.  Maroni", 

Rome  (Italy) 
CGS   Labs.,  Stamford,   Conn. 
Chance  Vought  Aircraft,   Inc., 

Dallas,   Tex. 
Chatham  Electronics, 

Livingston,   N.  J. 

Chemical  Lab.,   U. of  Kansas, 

Lawrence 
Chesapeake  Bay  Inst. ,  Johns 

Hopkins  U. ,  Annapolis.  Md. 
Chicago  Midway  Labs.,    U.  of 

Chicago,   III. 


Chicago  U.,   III. 


115 
206 
325 

570 
684 


151 
160 

303 

497 

626 

469 

481 

45 
144 
562 
124 
137 
248 
253 
405 

463 

472 

529 
657 


Cincinnati  U. ,  Ohio 
City  Coll.  of  the  City  of 

New  York 
Clapp,  William  F.,   Ube., 

Inc. .  Duxbury,  Mass. 
CUrk,   David,  Co,   Inc., 

Worcester,  Mass. 

Clevite  Research  Center, 
Cleveland,  Ohio 

Climax  Molybdenum  Co.  of 
Michigan,  Detroit 

Cloud  Physics  Lab.,  U.trf 

Chicago,   III. 
Coastal  Studies  Inst. ,   Louisiana 

State  U. ,  Baton  Rouge 
Coating  and  Chemical  Lab. , 

Aberdeen  Proving  Ground,  Md. 


Cobb  Chemical  Lab. ,  U.  of 

Virginia,  Charlottesville 
Colgate  U.,   Hamilton.   N.  Y. 
College  of  Forestry, 

Syracuse,   N.  Y. 
Collins  Radio  Co. ,  Cedar 

Rapids,   Iowa 
Colorado  Sute  U. ,   Fort 

Collins 

Colorado  U. ,  Boulder 


522 

457 

176 

117 
312 

400 
497 

399 

547 

477 

140 

66 
59 
129 
177 
178 
472 

670 
672 

607 
88 

70 

262 

206 

319 

10 

529 


Colorado  U.  Engineering  Ex- 
periment Sution,  Boulder 

Colorado  U.  School  of  Medicine, 

Denver 
Columbia  U. .  New  York 


376 
497 

603 
35 
72 

82 


145  068 
145  585 
145  605 
145  606 

143  922 

143  790 
143  976 
137  911 
145  282 


143  642 

143  954 

138  472 

145  220 
145  226 

145  173 

144  712 

138  623 
161  090 

137  689 
143  419 

143  027 

144  444 
144  191 

138  576 
144  495 

137  896 

144  921 

145  454 

144  935 

145  070 
145  179 
145  466 
145  491 
145  512 
145  713 
161  435 

138  286 

151  998 

161  132 
161  033 

138  222 
145  205 

144  447 
161  413 

137  910 

143  423 

151  172 
143  564 
143  575 
161  096 

143  328 

145  107 
145  043 
145  360 
145  683 

145  174 

138  621 

151  177 

144  378 

143  448 

144  057 

143  462 

144  777 

145  442 

138  571 

144  896 

145  525 
143  654 
143  466 
143  480 
130  241 


Columbia  U. .  New  York(con.)  219 

242 
325 
405 
529 
537 

559 

607 


Columbia  U.  Bureau  of  Applied 
'Social  Research,  N.  Y. 

Columbia  U.  School  of  Elec- 
trical Engineering,  New  York 

Columbia  U.  School  of  Engi- 
neering, New  York 


331 

45 

293 
399 
434 
497 
498 
529 
6ol 
695 


Commonwealth  Engineering  Co. 

of  Ohio,   Dayton  300 

Compagnie  Generale  de 

Telegraphic  sans  Fil 

(France)  376 


Compuution  Lab. .  Harvard 
U. ,  Cambridge,  Mass. 


Computer  Control  Co. , 
Wellesiey,  Mass. 

Connecticut  Coll. ,  New 
London 


Inc, 


Connecticut  U. .  Storrs 
Consolidated  Electrodynamics 

Corp. ,   Pasadena,  Calif. 
Container   Labs.,   Inc., 

Washington,   D.  C. 

Convair.   Fort   Worth,  Tex. 


Cornell  Aeronautical  Lab. 
Inc..   Buffalo,  N.Y. 


Cornell  U.,  Ithaca,  N.Y. 


666 

376 
409 


535 

10 
243 

457 
457 

96 

83 
151 

85 
144 
199 
498 
551 

554 


15 
39 


40 


77 
151 
297 
412 
413 
424 
540 


544 

566 

665 
72 
91 
120 
192 
206 
209 

248 
285 
313 
316 
317 

320 
403 
432 


71 


144  147 
144  258 
138  328 
144  825 
144  804 

137  548 

138  107 

144  910 

145  523 

144  390 
143  175 

143  961 

144  554 
144  420 

144  752 

145  100 

144  810 

145  553 
145  315 
145  555 

151  923 


144  459 

144  597 

145  039 

144  973 

143  026 

144  590 
144  591 

137  513 

138  603 
144  181 
138  257 
138  336 

161  073 

143  295 
138  558 

143  872 

144  269 

142  900 

145  346 
145  345 
145  347 
145  474 
145  630 

161  065 
138  670 

143  765 
143  766 
143  767 
143  573 
143  762 
143  763 

143  764 
161  072 
161  264 

144  241 
144  525 
144  652 
144  523 
144  524 

144  945 

145  065 

137  940 

144  909 
161  418 

145  698 
139  024 

138  822 
128  818 
138  511 
143  470 
138  503 

143  000 
137  433 
161  293 

144  215 
143  952 

143  997 

144  013 

143  951 

144  405 
137  936 


Source 


Cornell  U..   Ithaca,  N.Y.  (con. 


Cornell  U.  Graduate  School  of 
Aeronautical  Engineering, 
Ithaca,  N.Y. 


Cornell  U.  School  of  Electrical 
Engineering,  Ithaca,  N.Y. 


Corning  Glass  Works,  N.Y. 
Courtney  and  Co. , 
Philadelphia,  Pa. 


Crest  Research  Labs. ,   Inc. , 
Santa  Fe  Springs,  Calif. 

Crucible  Steel  Co.  of  America, 
Syracuse,  N.Y. 

Cruft  Lab. ,  Harvard  U. , 
Cambridge,  Mass. 


Cryogenic  Engineering  Lab. , 
National  Bureau  of  Sundards, 
Boulder,  Colo. 


Curtiss -Wright  Corp. , 
Caldwell,   N.J. 

Curtiss-Wright  Corp. ,  Santa 

Barbara,  Calif. 
Cyclotron  Lab. ,  U.  of  Illinois, 

Urbana 
Dalmo  Victor  Co.,  San  Carloa, 

Calif. 

Daniel  Guggenheim  Airship 

Inst.,  U.  of  Akron,     Ohio 
Danielson  Mfg.  Co.  ,Co. , 

Conn. 
Dartmouth  Coll.,  Hanover, 

N.  H. 
David  Sarnoff  Research  Center, 

Princeton,  N.J. 


Page 

PB  Number 

)472 

137  843 

529 

137  678 

684 

145  798 

686 

137  712 

695 

137  537 

413 

138  687 

144  457 

415 

144  456 

566 

144  767 

665 

145  479 

5 

143-350 

95 

138  652 

216 

138  547 

256 

144  174 

327 

144  175 

498 

145  471 

145  472 

145  473 

627 

145  549 

376 

145  025 

144 

143  930 

263 

144  316 

354 

137  993 

419 

144  576 

302 

144  134 

417 

161  337 

420 

161  338 

90 

138  613 

152 

143  038 

203 

143  397 

376 

1 37  891 

382 

144  518 

429 

138  777 

695 

145  579 

58 

161  093 

213 

151  837 

276 

161  093-2 

642 

161  093-3 

192 

161  144 

194 

161  145 

40 

161  079 

552 

144  895 

152 

161  126 

612 

176 
480 

46 

183 
627 


David  Taylor  Model  Basin. 
Washington.   D.  C. 


Davidson  Lab.,  Stevens  Inst,  of 

Tech.,   Hoboken.   N.J. 
Dayton   U.,  Ohio 

Defense  Atomic  Support  Agency 
Washington,  D.  C. 


80 
144 
189 
191 


258 
331 
396 
409 
413 
516 
669 

516 
239 
359 

199 

374 
537 


Defense  Metals  Information 
Center,  Battelle  Memorial 
Information  Center.  Columbua, 
Ohio 


83 


146  232 

143  333 

144  799 

143  325 
143  634 

145  236 
145  342 

138  641 
143  574 
138  994T 
138  642 
138  643 

143  563 

144  206 
144  217 
144  372 
144  644 
138  431 
144  541 

144  856 

145  102 

144  647 
161  296 
161  333 

144  105 

144  501 

145  400 


151  073 


Source 


P*tr 


'B  Number 


Oefense  Meuls  Information 
Center,  Battelte  Memorial 
Inat.,  Columbua,  Ohio(con.)     258 

281 

03 

an 

302 
303 


304 


305 


306 


307 
371 

399 
417 
418 


419 


420 

483 
54^ 

617 
652 

653 
669 
671 
672 
673 


59 


165 


deFlwez  C Ov ,   Inc.,  Englewood 
Cliffs.  N.  J.  258 

371 


Defense  Research  Lab.  ,U.of 
Texas,  Austin 


Delaware  U.,  Newark 
Department  of  the  Army, 
Washington,  D.  C. 


Detroit  Arsenal, 
Micfa. 


Center  Line. 


Detroit  U..  Mich. 
Deutsche  Forschungsanscalt 

fUr  Luftfahrt  (Germany) 
Deutsche  Forschungsanstalt 

fUr  Segelflug  (Germany) 
Deutsche  r  Wetterdienst, 

Aachen  (West  Germany) 

Deutscher  Wetterdienst, 
Frankfurt  (West  Germany) 

Diamond  Ordnance  Fuze  Labs.^ 
Washington,   D.  C. 


29 

396 
400 

65 
174 
238 

398 
400 
562 

665 

366 

37 
366 

477 
612 

46 


145 
152 


1 


161  167 
161  176 
161  178 
161  166 
161  162 
161  168 
161  155 
161  161 
161  163 
161  173 
161  174 
161  154 
161  160 
161  171 
161  175 
161  179 
161  182 
161  152 
161  153 
161  159 
Itl  169 
161  172 
161  157 
161  158 
161  164 
161  170 
161  156 
161  177 
161  183 
161  188 
161  189 
151  076 
161  165 
161  180 
161  181 
161  184 
161  186 
161  190 
161  185 
161  187 
151  077 
151  079 
161  191 
161  192 
161  193 
161  194 
161  197 
161  195 
151  061 
151  078 
151  083 

143  725 
143  727 
143  728 
143  729 
143  724 
143  726 
143  730 

143  731 

144  272 
.44  452 

44  453 
44  454 

42  956 

61  357 
44  930 

39  144 

43  828 

43  912 

44  760 
1  44  678 

144  773 


145  501 

144  240 

143  652 
1 37  823 

137  680 
1 37  522 

lU  980 


J9  145 


113  566 


>1  119 


1  >1  266 


Source 

Diamond  Ordnance  Fuze  Labs. 
Washington,  D.  C.  (con.) 
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Source 


Page      PB  Number 


Digital  Computer  Lab. .  Mass. 
Inst,  of  Tech. .   Cambridge 

Dikewood  Corp. ,  Albuquerque 

N.Mex  . 
Director  of  [)efense  Research 

and  Engineering ,   Washington 

D.  C. 
Directorate  of  Labs.,   Wright 

Air  Development  Center, 

Wright  Patterson  AFB,  Ohio 
Documentation   Inc., 

Washington,  D.  C. 

Dodge,   Barnett  F.  and 

Eshaya,  Allen  M. 
Douglas  Aircraft  Ct. ,   Inc. . 

El  Segundo,  Calif 


Douglas  Aircraft  Co 
Long  Beach,  Calif. 


Inc. 


DuPont  de  Nemours,  E.  I.,  and 
Co.,   Inc.,   Wilmington.   Del. 

Dublin  Inst,  for  Advanced 

Studies,  Erie 
Dugway  Proving  Ground,   Utah 
DukeU.,   Durham,  N.  C. 


Duke  U.  Medical  Center, 

Durham,   N.  C. 
Duke  U.  School  of  Medicine, 

Durham,  N.  C. 

Durham  Lab. ,   Yale  U. . 
New  Haven,  Conn. 

Dunlap  and  Associates,   Inc. , 

Stamford,  Conn. 
Durham  U.  (Gt.  Brit.) 
Dynamic  Analysis  and  Control 

Lab.,  Mass.  Inst,  of  Tech. , 

Cambridge 
Dynamic  Properties  Lab. , 

Calif.  Inst,  erf  Tech., 

Pasadena 
Eagle-Picher  Research  Labe., 

Joplin,  Mo. 
Eagle-Pitcher  Research  Labs., 

Miami,  OkLa. 


209 
213 
246 
263 


276 
353 
376 

377 

390 


398 
416 
425 
426 
429 
469 
499 


555 
562 
566 
674 

183 


152 


513 


Eastman  Kodak  Co. 
Rochester,  N.  Y. 


573 

420 

264 

310 
362 

153 
183 
500 


72 


138  894 
161  118 

143  948 

144  170 
144  226 
144  227 
144  228 
144  388 
161  320 
144  566 
144  705 
144  665 
144  710 
144  409 
144  704 
144  708 
144  664 
144  635 
144  565 
144  759 
144  755 
144  758 
144  706 
144  707 

144  857 

145  270 
145  617 

144  709 

145  010 
145  271 
145  359 

144  069 
144  326 

143  507 


390        161  103 


161  409 


574 

137  728 

700 

145  509 

488 

161  395 

81 

139  068 

518 

145  206 

152 

143  334 

258 

161  294 

522 

161  309 

417 

144  564 

607 

137  533 

595 

145  678 

692 

145  697 

289 

144  374 

472 

137  803 

530 

138  174 

568 

138  176 

677 

145  476 

694 

145  506 

22 

161  074 

18 

143  745 

125 

143  505 

152 

161  142 

153 

161  066 

457 

144  750 

37 

130  761 

145  169 

137  812 

138  421 

137  661 
161  353 

143  896 
142  936 

144  915 


Ecole  Nationale  Superieure  de 
Chemie  de  Strasbourg  (  France 
(France) 

Edgerton,  Germeshausen  and 
Grier,   Inc.,   Boston,  Mass. 

Edinburgh  U.  (Gt.  Brit.) 

EdoCorp. ,  College  Point,  N.Y, 
Educational  Research  Corp., 
Cambridge,  Mass. 

Educational  Testing  Service, 
Princeton,  N.  J. 


202 

627 
130 
242 
235 

236 
597 

10 


Edward  Washken  Labs. 
Cambridge.  Mass. 


458 

562 
563 


Electric  Boat  Div. ,  General 
Dynamics  Corp. ,  Groton, 
Conn.  454 

Electrical  Engineering  Research 
Lab..    U.  erf  Illinois,  Urbana       46 

153 
182 
209 
315 
360 
377 

518 
563 
627 
680 
Electrical  Engineering  Research 
Ub. ,  U.  of  Texas.  Austin         213 

252 
264 
328 

482 
500 

556 
560 
595 
695 


Electro-Mechanics  Co., 

Austin,  Tex. 
Electrochemical  Research 

Lab.,   Western  Reserve  U, 

Cleveland,  Ohio 


•**    678 


Electron  Tube  and  Micorwave 
Lab.,   Cahf. ,   Inst,  of  Tech. . 
Pasadena 

Electron  Tube  Research  Lab., 
U.  of  Minnesota,  Minneapolis 

Electronic  Communications, 
Inc.,   Timonium,  Md. 

Electronic  Defense  Lab., 
Sylvania  Electric  Products, 
Inc.,  Mountain  View,  Calif. 


Electronic  Tech.   Lab. ,  Wright 
Air  Development  Center, 
Wright -Patterson   AFB,  Ohio 

Electronics  Research  Labe., 

Columbia  U. ,  New  York 
Electronics  Research  Lab., 

Northeastern  U. ,   Boston. 

Mass. 
Electronics  Research  Lab. 

Stanford  U..  Calif. 


Electronic  Research  Lab.,  U. 
of  California,  Berkeley 


29 
46 


628 


154 


201 


143  451 

145  406 

143  898 

144  252 
144  303 

143  821 
161  512 

138  339 
143  698 
138  338 

138  065 
138  066 
138  067 
138  068 
138  069 
138  070 
138  071 


145  165 

143  515 

144  002 
143  114 

143  673 

144  311 
144  682 
138  574 
144  814 

144  961 
138  059 

137  696 

145  558 

138  960 
144  279 

137  808 
144  074 
144  370 

138  249 
138  074 
138  133 
144  968 
138  256 

144  894 

145  286 
145  695 

145  570 


138  779 
143  567 


145  257 


320 
500 

143  974 

144  955 

377 
500 

144  598 
138  128 

46 
153 
165 
273 

138  564 
138  566 
138  565 
144  302 

264 

151  979 
161  088 

144  066 


143  660 


47 

143  757 

153 

144  064 

154 

144  063 

501 

145  335 

47 

139  062 

154 

143  555 

264 

144  498 

315 

143  891 

377 

144  493 

Source 

Electronics  Research  Lab. ,  U. 
of  California,   Berkeley 


Page      PB  Number 


Electronics  Systems  Lab.. 
Mass.  Inst,  of  Tech. , 
Cambridge 


Emerson  and  Cuming.   Inc. 

Canton,  Mass. 
Emory  U..  Atlanta.  Ga. 

Engineering  Materials  Research 
Lab.,  Brown  U.,  Providence, 
R.  I. 

Equipment  Lab..   Wright  Air 

Development  Center,  Wright - 

Patterson  AFB,  Ohio 
Erie  Resistor  Corp. .  Sute 

College,  Pa. 
Experimental  Towing  Tank. 

Stevens  Inst,  of  Tech., 

Hoboken,  N.  J. 


501 


628 


680 
696 


629 

677 

687 

21 

559 


192 

420 


484 


264 


Fabric  Research  Labs. 
Dedham,  Mass. 


Inc. 


Fairchild  Aircraft  Div. , 

Hagerstown,  Md. 
Fairchild  Engine  Div. ,   Deer 

Park,  N.  Y. 
Fairchild  Guided  Missiles  Div. 

Fairchild  Engine  and  Aircraft 

Corp.,   Wyandanch.  N.Y. 
Family  Relations  Center,  San 

Francisco,  Calif. 


FansteelMetallurgical  Corp. 
North  Chicago,  111. 


Federal  Telecoitimunication 

Labs.,   Nutley.   N.  J. 
Fels  Group  Dynamic  Center. 

U.  of  Delaware,  Newark 
Feltman  Research  and  Engineer 

ingLabs.,   Picatlnny  Arsenal 

Dover,  N.  J. 


170 

191 

542 

402 
179 

617 

432 


518 


137  786 

138  060 
144  520 
144  593 

144  862 

145  072 
145  495 
145  496 
145  497 
145  498 
145  696 
145  500 
145  694 
145  499 


161  020 
161  021 
161  468 

137  979 
143  264 

138  327 


143  069 
137  865 


145  344 
144  254 


143  133 
143  481 
143  209 
138  220 

138  405 

143  610 

145  594 

144  449 


144  991 


455 

138  287 

144  820 

597 

137  805 

80 

138  318 

400 

138  315 

401 

138  322 

437 

138  323 

377 

145  059 

598 

161  453 

59 

138  638 

138  925 

143  286 

151  175 

60 

138  637 

70 

138  924 

90 

143  296 

130 

142  487 

166 

138  639 

142  488 

143  320 

143  720 

143  822 

151  801 

167 

143  903 

178 

143  285 

284 

138  349 

390 

143  938 

391 

144  743 

144  744 

401 

138  354 

138  355 

138  356 

403 

161  047 

513 

138  348 

144  737 

145  151 

145  152 

642 

145  450 

653 

146  158 

654 

145  709 

Source 

Ferranti  Electric,  Inc., 

New  York 
Field  Emission  Lab., 

Pennsylvania  State  U. , 

University  Park 
Flight  Control  Lab. ,  Wright 

Air  Development  Center, 

Wright  Patterson  AFB,  Ohio 

Florida  State  U..  Tallahassee 


Page    PB  Number 


Florida  U. .  Gainesville 

Florida  U.  Coll.  of  Medicine, 

Gainesville 
Florida  U.  Engineering  and 

Industrial  Experiment  Station, 

Gainesville 
Flower  Astronomical  Observa 

tory,  Philadelphia.  Pa. 
Food  and  Drug  Research  Labs. 

Inc.,  Maspeth,  N.  Y. 
Forest  Products  Lab. , 

Madison,   Wis. 


Frankford  Arsenal, 
Philadelphia,  Pa. 


Franklin  Inst.  Labe.  for  Re- 
search and  Development, 
Philadelphia,   Pa. 


Free  U.  of  Berlin  (Germany) 
Freman,   N.  W.,  Co., 

Detroit,  Mich. 
Frick  Chemical  Lab.,  Prince 

ton  U.,  N.  J. 


Fritz  Engineering  Lab., 
Lehigh  U.,  Bethlehem,  Pa. 

Fuels  Research  Lab.,  Mass. 
Inst,  of  Tech. ,  Cambridge 

Fulmer  Research  Inst. ,   lad. 
(Great  Brit.) 

Gausud  Mental  Hospital, 

Oslo  (Norway) 
General  Electric  Co. , 

Cincinnati,  Ohio 
General  Electric 

Co. ,      Schenectady, 

N.  Y, 


378 


88 


60 
372 
32 
36 
132 
206 
252 

367 
478 
488 
605 

15 


248 
235 


171 


144  442 


143  174 


138  851 
144  530 

139  195 
138  818 
143  611 
138  270 

143  857 

144  230 
144  531 

144  555 
161  391 

145  435 

143  383 


144  131 


143  715 


143  780 


63 

143  057 

143  062 

170 

143  280 

307 

144  386 

484 

161  362 

68 

138  600 

178 

143  827 

502 

145  616 

513 

144  977 

307 

144  015 

41 

161  064 

63 

143  477 

83 

143  674 

202 

143  830 

214 

144  088 

216 

143  456 

399 

161  017 

420 

144  570 

679 

161  533 

32 

138  882 

417 

145  029 

70 

139  054 

180 

143  854 

143  855 

249 

144  019 

144  389 

286 

143  853 

144  144 

362 

144  143 

473 

144  853 

76 

130  015 

402 

144  818 

132 

143  115 

429 

143  118 

463 

145  074 

94 

143  597 

154 

161  046 

249 

144  187 

267 

144  367 

276 

144  357 

144  364 

277 

144  352 

144  356 

144  358 

144  359 

144  361 

144  365 

144  366 

278 

144  351 

144  360 

144  362 

144  363 

284 

144  123 

144  391 

Source 

General  Electric  Co., 
Schenectady,  N.  Y. 


General  Electric  Microwave 
Lab.,  Palo  Alto.  Calif. 


General  Electric  Research 
Lab. ,  Schenecudy.  N.  Y. 


General  Kinetics.   Inc., 

Arlington,   Va. 
Geochronometric  Lab.,   Yale  U. 

New  Haven,  Conn. 


Page 

PB  Number 

284 

144  391 

144  393 

144  395 

372 

144  902 

391 

144  609 

144  617 

144  618 

144  620 

144  627 

144  631 

392 

144  353 

144  612 

144  613 

144  614 

144  621 

144  623 

144  626 

393 

144  354 

144  355 

144  610 

144  615 

144  622 

144  628 

394 

144  607 

144  611 

144  616 

144  619 

144  629 

144  630 

144  632 

395- 

144  608 

409 

144  624 

473 

145  364 

484 

144  947 

502 

137  710 

137  794 

513 

144  888 

145  080 

514 

145  061 

145  082 

642 

145  410 

145  421 

145  427 

145  428 

145  461 

145  462 

145  464 

145  469 

643 

145  409 

145  415 

145  417 

145  418 

145  419 

145  420 

145  423 

145  430 

145  433 

145  465 

145  466 

145  468 

644 

145  411 

145  413 

145  414 

145  416 

145  422 

145  424 

145  425 

145  432 

145  458 

145  459 

145  467 

MS 

145  407 

145  412 

145  429 

145  431 

145  434 

145  456 

145  457 

145  460 

145  463 

145  470 

265 

143  986 

144  446 

629 

145  604 

86 

143  403 

1S2 

144  264 

209 

143  361 

311 

144  199 

294 

144  243 

252 

138  258 

73 


SOUTM 

GeofAiysical  Inst..  U. 
AUska,  College 


Geogre  Washington  U. 
Washington.  D.  C. 


P»§e     PI  Number 


Georgetown  Coll.  Observatory 
Washington,   D.  C. 


Georgetown  U.  Medical  Center. 

Washington,  D.  C. 
Georgia  Inst,  of  Tech., 

Atlanta 
Georgia  Inst,  of  Tech. 

Engineering  Experiment 

Station,  AtUnta 


141 

354 
696 

174 
279 
312 
316 
466 
468 
483 
555 

572 
601 
648 

662 

700 

47 
218 
502 

455 

665 


20 

47 


Glravlons  Dorand  (France) 

Goodrich,  B.  F.,  Co., 

Brecksville,  Ohio 
Goodrich,  B.  F.,   Aviation 

Products,   Troy,  N.  Y. 
Goodyear  Tire  and  Rubber  Co. , 

Akron,  Oho 
Gordon  McKay  Lab.  of  Applied 

Science,  Harvard  U., 

Cambridge,  Mass. 


Grlnnell  Coll. ,   Iowa 
Grlscotn- Russell  Co. , 

Massillon,  Ohio 
Guggenheim  Aeronautical  Lab. 

Calif.  Inst,  anecb., 

Pasadena 


48 

49 
265 

266 
37S 


SB 
SOS 

SM 

630 


681 


632 

696 
258 
2S9 

49 

175 
617 


320 
429 
556 
249 

488 


297 
692 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

111 

1 

1 

i: 

i: 

i: 

i: 

i: 

i: 

i: 

131 


161 
161 


142 
13« 
137 
137 

161 


144 

145 


143  686 

143  687 
137  890 
145  560 

139  364 

144  403 

144  261 
4  603 

161  133 
161  134 
161  137 
L61  135 
161  136 
61  138 
137  504 

145  281 
,45  591 
,45  583 
45  453 


38  713 
38  413 
38  135 

45  091 

1  45  395 


1 43  535 
138  815 

138  824 

139  068 
138  196 
138  197 

38  198 
38  199 
200 
38  823 
38  201 
38  202 
476 
18  477 
«  478 
18  479 
18  480 
18  481 
482 
483 
495 
496 
498 
707 
497 
184 
185 
361 
156 
157 
151 
152 
153 
154 
155 
150 
186 
187 
188 
189 
190 
191 
300 
460 
461 


:i8 
8 
8 
8 

:8 
:8 
:8 
;8 


13'   009 


143 
486 


852 
445 

792 
704 

393 


167 
299 


Source 

Guggenheim  Jet  Propulsion 
Center,  Calif.  Inst,  erf 
Tech.,   Pasadena,  Calif. 


P«ge     re  Number 


Gyrodyne  Co.  of  America,   Inc. 

St.  James,  N.  Y. 
Haloid  Co. ,   Rochester,  N.  Y. 
Hammond  Metallurgical  Lab., 

Yale  U. ,   New  Haven,  Conn. 
Harris  Research  Labs., 

Washington,  D.  C. 
Harris  Transducer  Corp., 

Woodbury,  Conn. 

Harshaw  Chemical  Co.,. 

Cleveland,  Ohio 
Harvard  Coll.  Observatory, 

Cambridge,  Mass. 


Harvard  Coll.  Observatory, 

Fort  Davis,   Tex. 
Harvard  Graduate  School  of 
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Science,  Harvard  U., 
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Guggenheim  Jet  Propulsion 
Center.  Calif.  Inst,  of 
Tech.,   Pasadena,  Calif. 


Gyrodyne  Co.  of  America,   Inc 

St.  James,  N.  Y. 
Haloid  Co. ,   Rochester,  N.  Y 
Hammond  Meullurgical  Lab. 

Yale  U. .  New  Haven,  Conn. 
Harris  Research  Labs., 

Washington,  D.  C. 
Harris  Transducer  Corp. , 

Woodbury,  Conn. 

Harshaw  Chemical  Co., 

Cleveland,  Ohio 
Harvard  Coll.  Observatory, 

Cambridge,  Mass. 


Harvard  Coll.  Obaervatory, 

Fort  Davis.  Tex. 
Harvard  Graduate  School  of 

Eduation,  Cambridge,  Mass. 


Harvard  Medical  School, 

Cambridge,  Mass. 
Harvard  U.,  Cambridge,  Mass 


Harvard  U.  DIv.  of  Enginee 
and  Applied  Physics, 
Cambridge,  Mass. 
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Hebrew  U.  (Israel) 


Ub 
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Hides  and  Leather  Lab., 

Agriculture  Research  Services, 

Riiladelphia,   Pa.  554 
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Boulder.  Colo. 


Hiller  Aircraft  Corp., 
Palo  Alto,  CaUf. 
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Hiller  Aircraft  Corp. 
Alto,  Calif,  (con.) 
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Hoffman,  P.  R.,  Co.. 

Carlisle,   Pa. 
Hcffman  Labs. ,   Inc., 

Los  Angeles/  Calif. 
Hofstra  Coll.,  Hempstead, 

N.Y. 
Honeywell  Research  Center, 

Hopiclns,  Minn. 
Horizons,   Inc.,  Cleveland, 

Ohio 
Hospital  Henri -Rousselle, 

Pans  (France) 
Hughes  Aircraft  Co. .  Culver 

City,  Calif. 


Human  Resources  Research 
Center.   Lackland  AFB.  San 
Antonio.  Tex. 

Human  Resources  Research 
Office  George  Washington  U. 
Washington,   D.  C. 


Hycon  Eastern.   Inc., 
Cambridge,  Mass. 
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Illinois  U.  Coll.  of  Medicine, 
Chicago 

Illinois  U.  Engineering  Experi- 
ment Station,  Urbana 

Imperial  Coll.  of  Science  and 

Tech..   London,  Gt.  Brit. 
Indiana  U. ,  Bloomington 


Industrial  Research  and  Develop 
ment  Labs.,  (Gt.  Brit.) 
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145  545 
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161  479 

144  137 
144  911 
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Ingersoll  Kalamazoo  Div., 
Borg- Warner  Corp. ,  Mich. 

Inland  Testing  Labs. ,  Morton 
Grove,   III. 
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tifiques  et  Techniques  du 
Centre -Ouest  (France) 

Institut  fUr  Animalische 
diysiologie  der  J.  W.  Goethe 
Universiut  (West  Germany) 

Institute  for  Advanced  Study, 
Princeton,  N.  J. 
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Institute  for  Applied  Experi- 
mental Psychology,  Tufls  U., 
Medford,  Mass. 

Institute  for  Cooperative  Re- 
search. Johns  Hopkins  U., 
Baltimore,  Md. 

Institute  for  Experimental 
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Institute  for  Fluid  Dynamics 
and  Applied  Mathematics, U.  of 
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218 
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Institute  for  Research  in  Social 
Science,  U.  of  North  Carolina, 
Chapel  Hill 

Institute  for  System  Research, 
U.  of  Chicago,   111. 
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Insutute  for  the  Study  of  Metals, 
U.  at  Chicago,   111. 


Institute  of  Aerophysics,  U. 
Toronto  (Canada) 


Institute  of  Andean  Biology, 
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aearch,   Indiana  U., 
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Berkeley 
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Institute  of  Engineering  Re- 
search, U.  of  California, 
Berkeley  (con. ) 


Institute  of  Field  Hiysics,  U.  of 
North  Carolina,  Chapel  Hill 

Institute  of  Flight  Structures. 
Columbia  U.,  New  York 


Institute  of  Geophysics.  U.  of 
California.   Los  Angeles 


Institute  of  Mathematical 
Sciences.  New  York  U., 


N.Y. 


Institute  of  MclecuLar  Ftiysics 
U.  of  Maryland.  College  Park 


Institute  of  Optics,  U. 
Rjchester,   N.  Y. 
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Institute  of  Personality 
Assessment  and  Research,  U. 
of  California,  Berkeley 


Institute  of  Polymer  Research 
Polytechnic  Inst,  of  Brooklyn, 
N.  Y.  69 
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Hospiul,   London,  (Gt.  Brit.)    237 

Institute  of  Research,   Lehigh  U 
Bethletem.  Pa. 
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Stanford  U.,  CaUf.  (mn.) 
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145  640 
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137  919 

145  642 
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145  077 

Inatituto  de  Optica.  Madrid 

145  129 

(Spain) 

204 

143  452 

145  693 

Inatituto  de  Qulmica  Fisica 

687 
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145  076 

(Spain) 

27 
132 

143  450 
143  681 

432 

144  487 
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144  239 

77 

138  602 

Aeronautica  lEsteban 

186 

143  618 

Terradas"  (Spain) 

68 

143  152 

214 

143  608 

143  171 

295 

138  589 

363 

133  766 

326 

144  260 

143  172 

484 

145  145 

143  173 

484 

145  146 

Instrumenution  Lab..  Mass. 

537 

144  762 

Inst,  of  Tech. ,  Cambridge 

278 
673 

144  223 
146  125 

682 

145  653 

Integrated  Range  Mission. 

683 

145  672 

White  Sands  Missile  Range, 

N.  Mex. 

167 

143  357 

72 

138  859 

646 

146  234 

88 

138  985 

International  Business  Machines 

132 

143  262 

Corp.,  Poughkeepsie,   N.  Y. 

662 

145  550 

206 

143  469 

International  Latex  Corp., 

209 

143  846 

Dover,  Del. 

527 

145  440 

216 

142  811 

International  Research  Associ- 

290 

143  840 

ates,  New  York 

240 

138  233 

315 

143  969 

International  Resistance  Co., 

319 

143  890 

BiiUdelphia,  Pa. 

50 

129  892 

328 

143  971 

International  Telemeter  Corp., 

406 

144  765 

U«  Angeles,  Calif. 

75 

143  282 

144  766 

76 

143  283 

434 

144  435 
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138  682 

435 

144  427 

218 

144  031 

144  436 

Ionics,   Inc.,  Cambridge,  Mass 

.488 

161  386 

531 

144  703 
144  854 

lonospharen  Institut  Breisach 

489 

161  376 

145  066 

(Germany) 

378 

144  589 

537 

138  255 

Ionosphere  Research  Lab., 

543 

144  970 

Pennsylvania  State  U.. 

558 

137  566 

University  Park 

256 

144  164 

570 

145  071 

144  242 

616 

145  799 

435 

144  439 

675 

145  293 

144  440 

680 

145  291 

616 

145  292 

696 

138  062 

Iowa  Agricultural  Experiment 

145  623 

167 

143  457 

SuDon.  Ames 

279 

144  058 

317 

143  917 

Iowa  Inst,  of  Hydraubc  Research 

144  347 

Iowa  City 
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143  734 
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137  813 
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543 

143  473 

144  660 
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138  653 

Iowa  State  U.  Iowa  City    , 
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138  841 

121 

143  663 

115 

143  068 

204 

143  635 

121 

143  370 
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137  715 

240 

151  966 
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138  146 

Iowa  State  U.  of  Science  and 
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138  219 

Tech. .  Ames 
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143  362 

665 

145  646 
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131  176 

687 
700 

137  845 
145  546 

Israel  Inst,  of  Tech..  Haifa 
Instituto  di  Chimica  Generale 
deiruniversita.  Palermo 

659 

145  298 

(Italy) 

29 

143  050 

7 

143  386 

Istituto  Elettrotechnico 
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144  605 
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U.  of  Akron.  Ohio 
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144  580 
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420 
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145  723 

544 

137  435 
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145  666 

650 

145  665 

Jet  Profxilsion  Center,   Purdue 

U.,   Lafayette,   Ind. 

64 

131745 

Jet  Propulsion  Lab. ,  CaUf .  Inst 

of  Tech.,   Pasadena 
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143  889 

178 

144  095 

379 

144  715 

414 
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Milan  U .  fltaly) 

MiUikan  Lab.     of  Physics, 

Pomona  Coll.  .  Claremont, 

Calif. 
Mine  Safety  Appliances  Co.  , 

Gallery .  Pa. 
Minerals  Research  Lab.  ,  U. 

California.  Berkeley 


458 
504 

532 
535 
548 
635 
671 
674 

268 


156 

156 
268 
635 


19 

93 

205 

210 

268 

324 
324 
504 
567 
636 

660 
688 
692 
693 
697 


156 
212 
504 


52 
156 
157 


268 

269 
380 

435 
905 


636 

6/9 

282 
326 

69 
182 
292 
372 
523 
526 
549 

608 


560 


620 


of 


Minneapolis  -  Honeywell 
Regulator  Co. ,  Minn. 


144  793 

137  831 
144  784 

138  467 

144  660 
137  450 
137  648 
161  490 

145  792 

143  977 

144  154 


143  958 

138  832 
143  973 
137  990 
145  548 

142  959 

142  983 

143  841 
143  842 

143  995 

144  314 

143  994 

144  380 
137  862 

144  927 

145  117 
145  574 
145  688 
145  017 
145  289 
145  652 
145  290 


133  554 

143  494 

144  544 


143  024 
129  483 
143  400 
143  768 

143  769 

144  213 
144  341 

143  989 

144  437 
144  822 
144  423 
144  821 

144  861 

145  149 
145  399 
145  768 

144  233 
161  292 

139  232 

143  772 

144  486 
161  317 

145  451 

144  890 
161  412 
161  436 

145  675 


144  965 


137  517 


67 

128  604 

177 

138  927 

193 

143  672 

215 

143  622 

301 

144  478 

144  483 

305 

138  470 

322 

144  118 

421 

138  112 

552 

145  018 

52 

143  304 

269 

138  086 

600 

161  503 

77 


Source 

M 1  nneapol  1 1  -  Honeywel  I 
Regulator  Co.  . 
PhiUdelptiia.  Pa 


Minnesoia  U.  ,  Minneapolis 


_P*|e_ 


SOS 


506 
11 
77 
US 
133 
186 
241 
250 


2S6 
2SS 

318 


n  Number 


Source 


145  222 
145  223 
145  224 
145  225 
143  393 
143  877 
143  068 

143  630 
161  129 

144  480 
138  458 
138  459 
138  462 
144  323 
143  956 
143  988 


Minnesota  U.  School  of 
Business  Administration, 
Minneapolis 


Minnesota  U.  School  of 
Rtysics,  Minneapolis 


Mississi(5pi  Southern  Coll. 

Hattiesburg 
Missouri  U.  ,  Columbia 


Paffe 

PB  Number 

4U7 

144  771 

411 

161  348 

538 

161  091 

564 

144  868 

681 

161  491 

74 

143  459 

291 

144  399 

701 

145  253 

6 

143  418 

116 

143  861 

143  932 

357 

161  316 

133 

138  837 

203 

138  279 

205 

143  928 

Source 


Missouri  U.  Engineering  Ex- 
periment Station,  Columbia 
Mcxlena  U.  (Italy) 


Montana  State  U . ,  Bozeman 
Moore  School  of  Electrical 
Engineering,  U .  of 
Pennsylvania,  Philadelphia 
Motorola,  Inc..  Chicago,  III, 
Motorola,  Inc.,  Phoenix,  Ariz. 
Mount  Zion  Hospital,  San 
Francisco,  Calif. 


Page 

PB  Number 

269 

143  899 

292 

144  308 

144  309 

407 

138  353 

473 

144  916 

660 

145  489 

77 

143  259 

133 

143  596 

143  637 

308 

144  122 

310 

144  443 

322 

144  155 

380 

144  914 

52 

128  771 

16 


143  356 


78 


Source 

Nagler  Helicopter  Co. , 

Glen  Cove.  N.  Y. 
Narragansett  Marine  Lab.  , 

U.  of  Rhode  Island.  Kingston 

National  Bureau  of  Standards, 
Boulder.  Colo. 


Page       PB  Number 


259 


National  Bureau  at  Standards, 
Washington,  D.  C. 


National  Research  Labs. 
Onawa(Canada). 


National  Science  Foundation 

Wa.shington,  D.  C. 
National  Security  Industrial 

Association,  Washington,  D.  C 
Naval  Air  Development  Center 

JohnsvlUe,   Pa. 
Naval  Air  Test  Center. 

Patuxent  River.  Md. 

Naval  Avionics  Facility, 
Indianapolis,  Ind. 


Naval  Boiler  and  Turbine  Lab. 
Philadelphia,  Pa. 

Naval  Civil  Engineering  Lab. , 
Port  Hueneme.  Calif. 


Naval  Construction  Battalion 
Center,  Port  Hueneme,  Calif. 

Naval  Engineering  Experiment 
Station.  Annapolis,  Md. 


Naval  Ordnance  Lab. 
Corona.  Calif. 


138  545 


1  128 

143  702 

481 

145  209 

435 

151  384 

436 

151  377 

.  151  382 

151  383 

151  385 

151  387 

437 

151  394 

4S2 

151  399 

906 

151  396 

S69 

151  397 

SM 

151  398 

616 

151  399 

151  403 

85 

151  388 

157 

151  393 

177 

161  112 

219 

151  386 

433 

161  311 

436 

151  368 

452 

151  395 

S45 

161089 

547 

161  365 

574 

151  392 

636 

151  400 

78 

143  577 

146 

143  579 

190 

143  576 

143  578 

aoi 

142  878 

309 

134  228 

364 

144  509 

409 

144  508 

414 

144  507 

485 

144  886 

535 

144  887 

541 

144  884 

613 

145  538 

618 

145  535 

145  537 

145  539 

681 

145  536 

451 

151  567 

.  88 

143  131 

157 

144  108 

485 

145  306 

618 

145  922 

269 

144  185 

424 

161  354 

514 

144  663 

421 

144  919 

549 

144  918 

52 

161  104 

172 

143  904 

180 

143  287 

295 

143  9M 

400 

161  326 

480 

145  156 

493 

145  157 

515 

145  155 

145  159 

649 

145  158 

38 

143  439 

83 

143  873 

83 

143  874 

421 

144  651 

674 

145  357 

674 

145  358 

89 

138  806 

95 

143  789 

97 

143  249 

167 

144  HI 

Source 

Naval  Ordnance  Lab. , 
Corona, Calif.  (Con.) 


Page       PB  Number 


Naval  Ordnance  Lab. 
White  Oak,  Md. 


Naval  Ordnance  Plant. 

Indianapolis,  Ind. 
Naval  Ordnance  Test  Sution, 

China  Lake,  Calif. 


167 
430 
437 


506 

514 

52 

53 

60 

78 

83 

88 

134 

157 

158 

167 

190 
295 
298 
311 
316 
322 
326 
355 
395 
397 
411 
42S 
431 
567 
CM 
646 
666 

80 

33 
60 
76 
167 
215 
246 
2S3 
269 
27« 
292 
322 
327 
367 
380 
431 
474 
478 
479 
479 
474 
506 
526 
532 
535 
541 
556 
561 
567 
573 
636 
646 
647 
648 
651 
685 
688 
694 


Naval  Personnel  Research  Field 
Activity,  San  Diego,  Calif.  7 

8 
355 
Naval  Personnel  Research  Field 
Activity,  Washington,  D.C.  8 

355 
356 

455 


79 


144  111 
138  640 
144  479 
144  528 
144  558 
144  747 
144  942 
144  988 

138  614 

143  338 
143  335 
143  867 
143  761 
143  339 
143  307 

143  308 

144  046 
143  457 
143  823 

143  309 

144  334 
144  158 
144  040 
144  047 
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144  720 

144  722 

145  027 

144  987 
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145  628 
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143  893 
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143  256 
143  341 

143  824 
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144  157 
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144  202 
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144  049 
144  481 
144  702 
144  721 
144  876 

144  757 

145  124 
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145  167 
144  87() 
144  986 
144  864 

144  855 

145  166 

144  989 

145  127 
145  109 
145  353 

144  949 

145  382 
145  126 
145  626 
137  557 
161  464 
145  629 
161  465 
145  279 

143  252 
143  254 

143  253 

144  537 

143  251 

144  536 
144  535 
144  538 
144  674 


Source 

Naval  Personnel  Research  Field 
Acbvity,   Washington.  D.  C. 
(con.) 

Naval  Propellant  Plant,  Indian 

Head,  Md. 
Naval  Radiological  Defense  Lab. 

San  Francisco,  Calif. 
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145  026 

144  696 
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62 

143  866 

85 
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92 

151  797 

97 

151  345 
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151  997 
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133  235 
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151  852 
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133  234 

142  454 
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142  452 

142  453 
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151  955 

314 

143  880 
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364 
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370 

145  038 

151  805 
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161  024 

381 

143  407 

143  801 

143  803 

144  601 

395 

143  406 

402 

161  026 

425 

142  854 

438 
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474 
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482 

145  154 

490 

143  016 

506 

143  942 

145  601 

507 

145  602 

145  603 

524 

143  950 

161  068 

538 

161  022 

545 

143  015 

574 

161  277 

613 

143  939 

647 

143  940 
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161  106 
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161  259 
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Naval  Research  Lab.  ,  U.of 
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Naval  Retraining  Command. 

San  Dtego.  Caljf. 
Naval  School  oT  Aviation 

Medicine.  Pensacola.  Fla. 

Naval  Supersonic  Lab.  .  Mass 
InsL  al  Tech.  ,  Cambridge. 


Naval  Supply  Research  and 
Development  Facility, 
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Port  Washington,  N.  Y. 
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Diego,  Calif. 
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Naval  Experimental  Diving 
Unit.  Naval  Weapons  Plant, 
Washington,  D.C. 


Navy  Underwater  Sound  Lab.  , 
Fort  Trumbull,  New  London, 
Conn. 

Navy  Underwater  Sound 

Reference  Lab. . 

Orlando,  Fla. 
Nebraska  U.  ,  Lincoln. 
Nepa  Div.  ,  Fairchild  Engine 

and  Airplane  Corp.  .  Oak 

Ridge,  Tenn. 


Neurological  Research  Unit. , 
Medical  Research  Council 
(Gt.   Bnt.) 

New  Hampshire  U.Durham. 

New  Mexico  U.  ,  Albuquerque. 

New  York  Psychiatric  Inst. 
New  York  State  Coll.  of 
Ceramics.  Alfred  U. 

New  York  U.  ,  N.   Y. 


New  York  U.  Coll.  of  Engineer- 
ing. N.  Y. 
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Newton,  Mass.  High  School 
Noralr  Div.  .  Northrop  Corp. 
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Engineers,  Portland,  Ore. 
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Office  of  Naval  Research. 
Washington,  D.  C.  ■ 


Office  al  Ordnance  Research, 
Durham.  N.  C. 


Office  of  Saline  Water.  Dept. 
of  the  Interior,  Washington, 
D.C. 


Office  of  Scientific  Research 

and  Development 
Office  of  Scientific  Research 
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Office  of  Scientific  Research 
and  Development.    Div.  14. 

Office  of  Scientific  Research 
and  Development.    Div.  16.  685 
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74 
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144  349 

144  383 

144  499 

468 

144  879 
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34 
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144  419 

»8 
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421 
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6 
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30 
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144  375 

144  497 
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144  692 
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144  852 
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Associates.  Annapolis.  Md. 
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Palmer  Riysical  Lab., 
Princeton  U.,   N.  J. 

Pans  U.  (France) 
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of  Engineering  and 
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Itennsylvania  State  U., 
University  I^rk 
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Park. 
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143  128 

401 
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Los  Angeles,  Calif. 
Raytheon  Co.,  Newton, 


Raytheon  Mfg    Co. 
Waltham.   Mass. 
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RCA  Service  Co., 
Camden,  N.  J. 

Remington  Rand,   Inc., 
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N.  Y. 

Research  Center  for  Mental 
Health,  New  York  U., 
N.  Y. 

Research  Inst.,  Temple  U 
Ruladelphia,   Pa. 


76 

143  778 

143  779 

143  876 

160 

144  148 

30 

129  942 

147 

143  159 

190 

143  516 

191 

139  211 

251 

143  924 

293 

144  296 

300 

144  116 

421 

144  529 

538 

137  778 

541 

137  905 

660 

145  595 

663 

145  547 

671 

145  367 

459 


358 
459 


600 

81 
S69 
570 
609 


r  ■ 

r 


Source 


Page        PB  Number 


137  828 

138  053 

138  096 

143  582 
143  583 
143  740 
143  384 
143  679 
143  741 

143  106 

143  399 
138  052 
138  054 
138  055 
138  094 
138  051 
138  050 

137  774 

144  379 

145  438 

143  360 

161  299 
145  924 

138  800 


145  101 


144  604 

45  206 


61  505 

43  758 

44  981 

45  093 
37  838 
45  363 
61  460 


Research  Lab.  of  Electronics, 
Mass.  Inst,  of  Tech., 
Cambridge.  160 

464 
509 


533 

547 
568 
637 
638 
678 
681 


Research  Lab.  of  Heat 
Transfer  in  Electronics, 
Mass.  Inst,  of  Tech., 
Cambridge. 

Research  Lab.  of  Biysical 
Electronics,  Tufts  U., 
Medford,   Mass. 

Research  Technology 

Associates,   Inc., 

Waltham,   Mass. 
Rice  Inst.,   Houston,  Tex 


Rochester  U.,  N.  Y. 


Rock  Island  Arsenal,   Ul. 
Rock  Island  Arsenal  Lab. 
Ul. 


Rocket  Research  Lab., 
Ohio  State  U.  Research 
Foundation,  Columbus. 

Rocketdyne,  Canoga  Park. 
Calif. 


683 

202 
54 


558 
323 
431 
671 
116 
362 
470 
475 
491 
545 
602 


606 
610 
689 
287 

61 

71 
84 

168 
174 
181 
193 
286 
301 
309 
404 

421 
524 
549 

674 


285 
650 

135 
179 


143  556 
145  131 
145  132 
145  340 
145  436 
145  267 

144  929 

145  437 
145  268 
1 45  265 
145  526 
145  266 
145  778 
145  130 


161  076 


138  694 
138  825 


144  980 

143  929 

137  846 

145  368 

144  001 

138  347 
138  145 
138  149 

145  362 
138  245 

146  138 
146  139 
146  140 
138  144 
138  246 
145  645 
143  885 

143  427 
143  440 
143  332 
143  869 

143  870 
161  097 
161  267 
138  762 

144  053 
144  335 
144  385 

144  387 
138  408 
138  409 
161  352 

145  113 

144  735 

145  114 
145  115 


161  300 
161  480 

143  916 
161  128 


Source 

P^ 

PB  Number 

Rodman  Lab., 

Watertovtn  Arsenal,   Mass 

.     172 

161  122 

175 

143  625 
161  098 

177 

161  269 

301 

144  322 

302 

1 43  947 

397 

138  506 

647 

1 45  378 

651 

161  466 

670 

145  379 

Rome  Air  Development 

Center,  Criffiss  AFB, 

N.  Y. 

34 

143  268 

i 

54 

138  619 
138  620 

55 

129  888 
138  618 

70 

138  622 

76 

139  089 

160 

143  954 

144  081 

161 

142  944 

143  580 
143  750 

212 

143  907 

271 

144  080 
144  219 
144  298 
144  484 

272 

144  070 

282 

144  082 
144  299 

294 

144  467 

384 

144  775 

407 

144  485 

438 

144  407 

' 

558 

144  776 

697 

145  600 

699 

1 45  493 

Rome  U.  (Italy) 

299 

144  297 

Rosemount  Aeronautical 

144  My* 

Labs.,   U.  of  Minnesota, 

Minneapolis. 

251 

144  346 

373 

145  031 

542 

144  952 

Royal  Inst,  of  Tech. 
(Sweden) 

71 

143  051 

411 

161  356 

610 

145  612 
145  613 

689 

145  621 

Rutgers  Sl«e  U., 

New  Brunswick,   N.  J. 

302 

144  392 

331 

144  327 

397 

144  540 

545 

145  503 

670 

145  360 

689 

145  329 

Rutgers  Siae  U. 
Coll.  of  Engineering, 
New  Brunswick,  N.  J. 

84 

143  294 

♦ 

Source 

Page 

re  Number 

Sacramento  State  Coll . , 
Calif. 

36 
254 

137  992 
144  270 

Source 


P»ge    re  Number 


Source 


Sage  Labs  . ,  Inc. . 

Welles  ley,  Mass.  509 

Sc .  Anthony  Falls  Hydraulic 

Lab.,  U.  of  Minnesota, 

Minneapolis  416 

St .  Louis  U  .  School  of  Medicine , 

Mo.  16 

S(.  Luke's  Hospital, 

New  York  123 

Sarah  Mellon  Scaife  Rpdiation 

Lab.,  U.  of  Pittsburgh,  Pa. 


Saskatchewan  U .  (Canada) 

School  of  Aviation  Medicine , 
Brooks  AFB.  Tex. 


423 

689 
595 


School  of  Mines  Research  and 
Development  Association, 
Rapid  City,  S.  D. 

Schwinger,  Julian,  Cambridge, 
Mass. 

Scintilla  Div . .  Bendix  Aviation 
Corp.,  Sidney,  N.  Y. 

Scrlpps  Institution  of  Oceanog- 
raphy, U.  of  C?lifomia, 
La   Jolla 

Scuola  dl  Perfezionmemo  in 
Fisica  Teorica  e  Nucleare, 
Mostra  d'Oltremare,  Naples 
fltaly) 

Seattle  U.  ,  Wash. 

Selskapet  for  Industriell  og 
Teknisk  Forskning  ved  Norges 
Tekniske  Hogskole  (Norway) 

Semiconductor  Lab.  ,  Hughes 
Products,  Los  Angeles,  Calif. 

Servo  Corp.  of  America, 
New  Hyde  Park,  N.  Y. 

Servomechanisms  Lab.,  Ma-ss. 
Inst,  of  Tech.,  Cambridge 

Ship  Structure  Commute, 
Washington,  D.  C. 

Shell  Development  Co. , 

Emeryville,  Calif. 
Signal  Corps  Publications 

Agency,  Fort  Montnouth,  N.J. 


7 

9 

16 

17 

19 

20 
23 


120 
127 
238 
241 
242 
243 
244 

245 
360 
602 
603 


491 

571 
55 


256 
481 


93 
384 


175 
384 
272 
373 
648 

285 

573 


Sloene  Physics  Lab. , 
New  Haven ,  Conn . 

Smith,  A.  O.,  Corp. , 
Milwaukee.  Wis. 


Yale  U . 


318 

67 


Solid  Propellam  Information 

Afpncy,  Applied  Phvsics  Lab., 

Johns  Hopkins  U.  , 

Silver  Spring,  Md.  647 

Sonotone  Corp. ,  Elmsford, 

N.Y.  161 

Sound nve  Engine  Co. , 

Los  Angeles,  Calif.  147 


145  301 


138  550 

161  084 

143  860 

138  573 
145  702 
145  586 
145  657 

143  742 
143  374 
138  995 
143  746 
143  585 
143  747 
143  375 
143  379 
143  382 

128  453 
143  372 
143  743 
143  367 
143  369 
143  756 

129  388 
143  072 
143  377 
143  923 

143  581 

144  225 
144  171 
144  218 
138  432 
144  172 
144  173 
144  465 

144  687 

145  524 
145  099 


161  401 
145  231 
142  954 


144  197 
138  280 


143  111 

144  657 


143  836 
138  484 

144  021 

144  640 

137  556 
137  557 

137  817 

144  998 
144  999 

143  957 

138  319 
138  324 


145  584 
143  664 
138  868 


South  Dakota  School  of  Mines 

and  Tech. ,  Rapid  City 
Southern  Calif.  Labs..  Stanford 

Research  Inst. , 

South  Pasadena 
Southern   Research  Inst. , 

Birmingham,   Ala. 

Southwest  Research  Inst . . 
San  Antonio ,  Tex . 

Space  Research  Labs  . ,  Litton 
Industries  ,  Beverly  Hills  , 
Cahf. 

Sparton  Radio-Television  Div. 
Sparks -Withington  Co. , 
Jackson,  Mich. 
Spectroscopy  Lab.  ,  Pennsylvania 

State  U. ,  University  Park 
Speech  Research  Lab. ,   U  .  of 

Michigan,  Ann  Arbor 
Sperry  Gyroscopye  Co. , 

Great  Neck,  N.  Y.  138 

Spra^e  Bectric  Co. , 

North  Adams,  Mass.  161 

Springfield  Armory,  Mass  .  168 

175 
282 
285 
421 
514 
534 
670 
672 

55 


161 
162 


Page      re  Number 


482 


147 

171 
520 

175 
525 


187 
520 


161 
89 


55 


Stanford  Electronics  Labs . 
Stanford  U.  ,  Calif. 


182 
217 

272 


273 
316 
323 
325 
384 


509 

510 
638 
697 


Stanford  Research  Inst. , 
Park,  Calif. 


Menlo 


698 

30 

34 

56 

61 

62 

92 

135 

135 

138 

162 

198 
201 
273 
384 
385 


386 


387 


395 
510 


161  381 


161  099 

143  775 

144  573 

131  844 

145  691 


161  116 
144  906 


143  752 

143  097 
138  816 

144  114 

143  559 
161  268 
161  121 

144  055 
144  130 
144  567 
144  924 

144  941 

145  377 
145  530 

138  708 

139  124 
143  306 
143  483 
138  586 
138  588 
143  327 
143  487 
143  199 

143  844 
138  141 
138  346 

144  061 

143  735 

144  060 
144  062 

143  972 

137  914 

138  549 

138  585 

144  812 
144  933 

144  811 

145  571 
145  572 
145  587 
145  588 
145  321 

139  187 
143  518 
138  601 
143  623 
143  517 
143  297 
143  162 
143  685 
143  774 
143  398 
143  404 

143  684 
161  US 

144  310 

145  045 
145  046 
145  047 
145  048 
145  049 
145  050 
145  051 
145  052 
145  053 
145  054 
145  055 
145  056 
145  057 
144  595 
137  448 


Stanford  Research  Inst.  Menlo 
Park,  Calif,  (con.)         610 


638 


639 
622 
682 
683 
74 


Stanford  U.,  Calif. 


95 

97 

182 

219 

261 

330 
438 
483 
532 
533 

550 
552 
558 

573 
611 
6S1 
660 
6«9 
701 


Stanford  U .  Div  .  of  Engineering 

Mechanics ,  Calif. 
Statistical  Techniques  Re- 

searchGroup,  Princeton  U., 

N.  J. 
Siavid  Engineering,  Inc. , 

Plainfleld,  N.J. 

Stelma,  Inc.,  Stamford,  Conn. 
Sterling  Chemistry  Lib.  .  Yale 

U  . ,  New  Haven ,  Conn . 
Sterling  Labs.,  Arlington,  Va  . 
Stevens  Inst,  of  Tech.  , 

Hoboken,  N.J. 
Stockholm  U .  (Sweden) 

Stromberg-Carlson , 

San  Diego.  Calif. 
Sundstrand  Turbo  Div  . , 

Sundstrand  Machine  Tool  Co. , 

Pacoima,  Calif. 


663 


407 


162 


Swanhmore  Coll . ,  Pa . 


Inc.. 


Sylvania  Electric  Product^ 

Bayside,  N.  Y. 
Sylvania  Electric  Products,  Inc., 

Mountain  View,  Cahf.    See 

Electronic  Defense  Lab.  ,  Inc  . , 

Mounuin  View,  Calif. 
Sylvania  Research  Labs  . , 

Bayside,  N.Y. 

Syracuse  U.,  N.Y. 


56 


Syracuse  U . 
N.  y. 


Research  Inst. 


145  641 
145  671 
161  462 
145  563 
145  564 
145  575 
145  576 
145  285 

137  791 
145  670 
139  160 
143  791 
139  170 
143  326 
143  337 

143  843 

138  115 
138  121 

144  165 

144  672 

145  452 
144  938 
144  932 
144  940 

137  535 

144  964 

145  504 

138  580 
145  313 
145  389 
145  250 
145  305 
145  251 
145  386 
145  387 
145  582 

145  599 


144  817 


273 
410 
510 

138  072 

144  425 

145  193 

31 
244 

139  063 
144  271 

312 

431 

690 

143  987 

144  408 

145  923 

138  560 


281 

144  012 

398 

144  656 

203 

138  800 

397 

161  322 

138  799 


387 

138  590 

419 

144  972 

136 

U3  678 

206 

143  169 

207 

143  193 

360 

144  686 

428 

137  886 

137  886 

433 

137  922 

460 

137  881 

475 

145  280 

533 

138  126 

138  127 

660 

145  506 

145  554 

661 

145  505 

56 

143  486 

143  490 

143  496 

57 

143  495 

143  526 

93 

129  563 

95 

143  489 

143  525 

211 

143  023 

I 


Source 

Syracuse  U    Research  Inst 
M.  Y.  (con.) 


Systems  Labs    Corp.  , 
Sherman  Oaks.  C4if. 

Teachers  Coll . ,  Columbia  U 

New  York 
Techaical  Operati   is  ,  Inc  . , 

Arlingto   ,  Mass  . 
Technical  Operations,  Inc.. 

Burlington,  Mass  . 


Technical  Research  Group. 
Syosset,  N.  Y. 


Technical  U . .  Copenhagen 

(Denmark) 
Technical  U    ,  Trondheim 

(Norway) 
Technioti  Research  and  Develop 

ment  Foundation.  Ltd. 

Osrael) 
Technisch  Oocumentatie 

Centrum  voor  de  Krijgsmacht 

(Netherlands) 
Techmsche  Hochschule. 

Aachen  (Germany) 
Techmsche  Hochschule, 

Graz  (Austria) 
Technische  Hochschule, 

Hannover  (West  Germany) 


Technische  Hochschule, 
Karlsruhe  (West  Germany) 

Technische  Hochschule, 
Munich  (Germany) 


T-mple  U, ,  Philadelphia,  Pa. 

Tennettee  U.  Engineering  Ex- 
periment Station,  Knoxville 

Texas  A.  and  M.  Coll. , 
College  System 

Texas  A.  and  M.  Research 
Foundation,  College  Station 


Texas  Nuclear  Corp. ,  Austin 
Texas  U.,  Austin 


Texas  U.  Medical  Branch. 

Ga  Weston 
Textile  Research  Inst . . 

Pnncetor,  N.J. 
Theoretical  Chemistry  Lab. 

U    of  Wisconsin,  Madison 

Thiokol  Chemical  Corp . , 

Trenton,  N.J. 
Thomas  ,  A .  S  . ,  Inc . , 

Cambridge,  Mass  . 
Titanium  Metallurgical  Lab. 

Battelle  Memorial  Inst.  , 

Columbus ,  Ohio 

TlMnium  Metals  Corp.    of 
America,  Henderson,  Nev. 

Toronto  U .  (Canada) 

Transistor  Ajjplications,  Inc. 
Boston,  Mass. 


Transitron  Electronic  Corp. 
Wakefield  ,  Mass  . 

Travelers  Insurance  Co. , 
Hartford,  Conn. 


Piige 

329 
387 
427 
679 

168 
169 

356 

677 

70 
470 
525 

93 
163 

273 
559 

206 

611 

543 

432 

679 

316 

296 

300 

668 

79 
273 
299 
510 
542 
668 
570 
672 

639 
682 

368 
492 

138 
256 
661 
553 

28 

31 
125 
206 
247 
475 
606 

19 

180 

476 
568 

525 

640 


FB  Number 


194 

417 

65 
483 

274 
388 
639 

163 
510 

139 


Source 


P«ge   FB  Number 


144  288 
137  852 
144  458 

137  552 

161  147 
161  148 

144  788 

146  128 

138  879 

137  874 

138  214 

138  704 
138  551 

144  248 
138  277 

143  117 

145  611 

145  168 

144  826 

145  680 

144  376 

144  294 
144  313 

144  262 

145  330 

143  164 

144  251 
143  965 

145  170 
145  296 
145  856 
138  435 

137  954 

145  580 
145  294 

138  225 
161  396 

143  590 
137  559 

139  305 
[61  406 
.43  298 

39  197 

43  371 

43  021 

44  384 
38  148 
37  539 

1  43  376 


38  584 


161  408 
151  407 

1^1  421 

38  262 


!1  630 
14  564 


1  13  628 
1  18  238 

1  13  978 
I  A  42b 
1  i5  283 

i:8  80l 
l44  974 

143  519 


Trinity  Coll. .  Dublin  (Eire) 

Trinity  Coll.  .  Hartford,  Conn 
Tufts  U  .  .  Medford ,  Mass  . 

Tung-Sol  Electric,  Inc., 

Bloomfield,  N.  J. 
Ultrasonics  Research  Lab., 

Western  Reserve  U . , 

Cleveland,  Ohio 
Union  Thermoelectric  Corp. , 

Forest  Park.  III. 

United  Aircraft  Corp.  , 

East  Hanford.  Conn. 
United  States  Testing  Co.  ,lnc  . 

Hoboken,  N.J. 
Universal  Transistor  Products. 

Inc. ,  Westbury,  N.  Y. 
University  Coll .  ,  Cork  (Eire) 


476 
559 
74 
241 
682 


144  889 
144  920 
139  083 

144  178 

145  690 


89         143  878 


251         143  858 


163 
680 

485 

63 

623 

74 

533 

560 


University  Coll. ,  Dublin  (Eire) 
University  Coll.  of  North  Staf- 
fordshire (Gt.  Brit.)  325 
University  Hospitals,  Iowa  City, 

Iowa  '    ij 

University  of  Southern  California 
Los  Angeles  200 

365 
536 
536 

611 
University  of  Southern  California 
Engineering  Center, 
Los  Angeles  235 

299 

414 

668 

683 

University  of  Southern  California 

School  of  Medicine, 

Los  Angeles  4^ 

Uoner  Air  Lab.  ,  U.  of 

Colorado,  Boulder  429 

Uppsala  U .  (Sweden)  26 

93 
211 


USAF  Radiation  Lab.  ,  U    of 

Chicago,  111. 
Utah  U  . ,  Salt  Lake   City 


Utah  U .  Coll .  of  Engineering , 
Salt  Uke  City 

Vanderbilt  U.  ,  Nashville,  Tenn 


423 
533 
551 
604 
611 
675 
683 
684 


690 


693 

128 
187 
396 
417 
522 

58 

177 

.  12 

13 


Varian  Associates,  Palo  Alto 
Calif. 


163 
510 
511 


VertTwnt  U. ,  Burlington  358 

Vertol  Aircraft  Corp.  . 

Monon ,  Pa  .  1 47 

Virginia  Agricultural  Experiment 

Station,  Blacksburg  182 

283 
408 
521 

84 


144  068 
137  789 

137  451 

143  666 

145  276 
143  167 

143  168 
145  278 
145  019 

144  469 

143  584 

143  931 
137  534 

145  020 
145  021 
145  022 
145  185 


144  474 

143  921 

144  781 
138  109 

145  638 


161  441 

144  434 
138  712 
143  586 
138  710 

142  971 

143  636 
143  918 
143  919 
138  491 

145  191 
145  190 
145  620 
145  328 
145  676 
145  189 
145  187 
145  188 
145  325 
145  186 
145  324 
145  326 
145  619 
145  327 

143  380 

143  472 

138  177 

144  562 
161  146 

139  183 
138  817 
143  708 
143  710 
143  706 
143  709 

137  923 
145  232 
145  233 
145  234 

137  884 

142  950 

138  178 
138  179 

143  925 

144  400 
138  572 


Source 


Virginia  U. ,  Charlottesville 


Page     PB  Number 


Visibility  Lab..  U.  of 
California ,  San  Diego 

Vision  Research  Labs.,  U. 
of  Michigan,  Ann  Arbor 


Visual  Research  Lab. , 
Wellesley,  Coll.  ,  Mass. 

Vitro  Corp.  ,of  America 
New  York 


Vitro  Labs. 
N.J. 


West  Orange. 


Walter  Reed  Army  Inst,  of 
Research.  Washington,  D 
Washington  State  Coll .  ,  Pul 
Washington  U. ,  St.  Louis. 


183 


359 
361 
534 


91 

686 

17 
18 

121 


464 

614 

465 

85 

86 

199 

31 
176 
215 

C.      13 

lman466 

Mo.      75 

269 

408 

615 


Washington  U .  ,  St .  Louis  , 

School  of  Medicine 
Washington  U.,  Seattle 


Mo. 


Washington  U.  ,  Seattle. 

Engineering  Experiment 

Station 
Washington  U.  ,  Seattle. 

School  of  Medicine 

W?'ertown  Arsenal  Labs  . , 
Mass  . 


13 
9 

28 
33 

34 

37 
75 

117 
119 
136 
183 

.242 
469 

479 

480 
534 

613 
614 
616 
648 
684 


492 


143  160 
143  161 

143  506 

144  586 

144  603 
138  171 
138  175 

143  324 

145  259 

143  442 
143  441 
143  444 
143  414 
143  415 
143  443 
143  445 
145  095 
145  374 

161  367 

138  972 
1 38  972S 
143  554 

143  656 
161  265 
143  936 

143  753 

144  745 
138  604 
144  185 
138  577 
138  192 
138  193 
138  193S 
138  194 
138  195 

138  205 
143  714 
143  713 
143  244 
143  464 
143  508 
143  509 

139  194 
143  467 
143  607 
138  635 
143  711 
143  909 

142  909 

143  135 

144  231 
144  898 
144  581 
144  690 
144  691 

144  824 

145  211 
145  255 
145  390 
145  590 
137  556 
145  679 


161  385 


128 

143  744 

462 

144  839 

81 

142  893 

143  665 

193 

138  581 

194 

138  582 

196 

138  583 

138  591 

279 

143  838 

283 

144  329 

303 

143  946 

144  051 

309 

138  417 

396 

161  328 

538 

144  800 

544 

144  877 

545 

144  923 

550 

144  922 

611 

145  221 

647 

145  089 

r 

Source 

Page 
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Air  Force  Cambridge  Research  Center,  Bedford,  Mass. 
THEORETICAL  ANALYSIS  OF  THE  PAR- SCOPE:  AN 
OSCILLOSCOPE  DISPLAY  FOR  WEATHER  RADARS, 
by  Edwin  Kessler,  III.    July  59,  37p.   20  refs.    Instru- 
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The  PAR- Scope,  an  oscilloscope  display  for  use  with 
pulsed  radars  and  fluctuating  targets,  uses  gated 
averaged  amplitude  information  as  one  coordinate  and 
azimuth  or  elevation  as  the  other  coordinate;  its  dis- 
play is  a  profile  of  the  average  reflectivity  of  the  target 
for  the  radar  waves.    The  PAR- Scope  is  operated  with 
a  scanning  antenna,  f)ermitting  simultaneous  operation 
with  the  Range -Height  Indicator  or  Plan -Position  dis- 
play.   Such  combinations  provide  means  for  rapid 
three-ditnensional  quantitative  mapping  of  average 
reflectivity  in  the  vicinity  of  the  radar,  and  should  be 
of  importance  in  studies  seeking  to  relate  the  distribu- 
tions of  radar  weather  echoes  to  the  air  motions. 
Theoretical  analysis  of  PAR- Scope  performance  con- 
siders the  response  of  the  scanning  system  to  spatial 
variations  of  average  reflectivity  and  to  the  rapid 
fluctuations  characteristic  of  weather  echoes.    It  is 
shown  that  reflectivity  distributions  of  major  interest 
can  be  easily  represented  to  an  accuracy  within  1  db  of 
that  implicit  in  the  radar  calibration. 


Cornell  U.   School  of  Electrical  Engineering,  Ithaca, 

N.   Y. 
BIBLIOGRAPHY  OF   EXTRATERRESTRIAL  RADIO 
NOISE:  SUPPLEMENT  FOR    1952,   by  Martha  Stahr 
Carpenter.   Rept.   on  Contract  N6onr-401(22). 
15  Apr  58,   89p.    134  refs.   Research  rept.   EE-371. 
Order  from  LC  mi $4.  80,  ph$l3.  80  PB  143  350 

See  also  PB  135  731 


Harvard  Coll.  Observatory  [Cambridge,  Mass.] 
THE  OPERATION  OF  A  SOLAR  OBSERVATORY  AT 
SACRAMENTO  PEAK,  NEW  MEXICO,  by  Donald  H. 
Menzel,  Henry  J.  Smith  and  Barbara  Bell.    Final  rept. 
on  Contract  AF  19(604) 1 46., 22  Dec  58,  34p.  55  refs  . 
AFCRC  TR-58-288. 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  810 

Miscellaneous  Operations  included  the  improving  of  the 
photographic  laboratory,  devising  of  new  processing 
teehniques,  and  general  collaboration  on  standardiza- 
tion of  photographic  procedures  .    Considerable  new 
work  has  been  done  in  the  field  of  optical  engineering, 
toward  the  long-range  improvement  of  existing  equip- 
ment and  the  construction  of  new  accessories  .    Some 
attention  given  to  the  problem  of  automatic  data 
reduction.    Solar-Terrestrial  Correlations  studies 
have  been  carried  on  relative  to  geomagnetism,  corona, 
sunspots,  flares,  and  various  terrestrial  ionospheric 
effects .    Theoretical  developments  in  magnetohydro- 
dynamics,  the  dynamics  of  ionized  media,  collision 
processes  and  shock  waves,  torsional  oscillations  and 
solar  magnetic  fields  have  simplified  and  clarified 
many  important  subjects  .    Another  important  theo- 
retical study  has  been  the  development  of  new  tech- 
niques for  calculating  the  intensities  of  spectral  lines 
of  complex  atoms . 


Lowell  Observatory,  Flagstaff,  Ariz. 
THE  COLOR-MAGNITLTOE  DIAGRAM  OF  THE 
PLEIADES  CLUSTER  II,  by  H.  L.  Johnson  and 
R.I.  Mitchell .   Final  rept .  on  Contract  Nonr- 1674(00) 
[1958]  17p.  13  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  610 

Two  or  three-color  photographic  and  photoelectric  pho- 
tometry of  virtually  all  of  the  known  members  of  the 
Pleiades  cluster  is  given.  The  photograprfiic  photometry 
was  done  on  plates  taken  with  the  13- inch  telescope, 
while  the  photoelectric  work  was  done  with  the  21 -inch 
and  42-inch  reflectors  of  the  Lowell  Observatory.  We 
believe  that  a  number  of  the  stars  that  were  previously 
thought  to  be  members  of  the  Pleiades  are  actually  not 
members .  We  find  a  total  of  262  members  and  27 
probable  brighter  than  V-  16.  No  white  dwarfs  were 
found;  they  would  have  been  if  they  were  brighter  than 
My  -  11.8.  A  sudden  increase  in  the  width  of  the  main 
sequence  is  observed  at  V  =  12.0.  ITiis  scatter  may  be 
associated  with  the  probable  fact  that  the  fainter  stars 


are  srill  in  the  process  of  gravitational  contraction.  A 
"flare"  of  one  faint  Pleiades  staj  was  observed,  and 
five  other  faint  stars  are  thouglit  also  to  be  "flare" 
stars.  It  is  suggested  that  the  'flare"  activity  might  be 
connected  with  the  process  of  g  ravitational  contraction 
of  young  late-type  stars . 


2115(00).    Oct  58,  5p. 

Order  from  LC  mi$l.  80,  ph$l.  80 


PB  143  707 


Manchester  U.  (Gt.  Brit. ). 
RESEARCH  ON  MOON  ECHO 
J.   V.   Evans.   Final  technical 
1  May  59  on  Contract  AF  61(51 
23  refs.  AFCRC-TR-59- 184. 
Order  from  LC  mi$3.00,  ph$6. 
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Minnesota  U.   School  of  Physic 
AURORAL  X-RAYS,  COSMIC 
PHENOMENA  DURING  THE 
10-11.   1958.  by  J.   R.   Winckler, 
others.   Nov  58,   36p.    12  refs. 
Order  from  LC  mi$3.  00,  ph$6. 
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fhe  orion  cluster 
Galactic  cluster 

Final  rept.  on  Investi- 
Contract  Nonr- 


Brief  comments  were  made  on  the  several  directions 
of  research. 


Ohio  State  U.  Research  Foundation,  Columbus. 
relative  SOLAR  INTENSITY  OBSERVATIONS 
AND  ATMOSPHERIC  TRANSMISSION  OF  STAR- 
LIGHT, by  Roger  Hosfeld,  George  J.  Neilson,  and 
J.  Allen  Hynek.    Final  rept.  on  Contract  AF 
19(604)2039.    1958,  22p.    1  ref.    RF  proj.  717; 
AFCRC  TR-58-259. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  139  169 

Under  this  contract  a  photoelectric  photometer  was 
developed  for  measuring  the  surface  brightness  of 
the  sun  by  comparison  with  the  intensity  of  stars 
during  the  daytime.   A  stepwise  method  of  decreas- 
ing the  solar  signal  was  incorporated  into  the  pro- 
cedure.   The  signal  reduaion  was  accomplished  by 
the  use  of  objective  and  focal  plane  diaphragms, 
optical  scattering,  and  electronic  attenuation,  with 
each  step  subject  to  calibration.    The  photometer  also 
permits  photoelectric  examination  of  solar  surface 
details  of  the  order  of  3  seconds  of  arc  in  diameter. 
Stellar  scintillation  studies  carried  out  during  this 
investigation  were  primarily  concerned  with  the 
variations  in  scintillation  signals  observed  through 
a  rectangular  aperture  at  different  orientations  in 
azimuth,  and  their  relationship  to  wind  direction  and 
velocity  in  the  e^th's  upp>er  atmosphere.    A  compact, 
specialized  telescope  developed  for  this  purpose 
utilized  a  rotating  rectangular  section  of  an  off- axis 
parabolic  mirror  of  24- inch  focal  length. 


BEHAVIORAL  SCIENCES 


Aero  Medical  Lab.  ,  Wright  Air  Development  Center, 

Wright -Patterson  AFB,  Ohio. 
TRACKING  PERFORMANCE  AS  A  FUNCTION  OF 
FEEDBACK  SPECIFICITY,   by  Darwin  P.  Hunt.    Rept. 
on  Criteria  for  the  Design  and  Arrangement  of  Dis- 
plays.   Mar  59,   39p.  8  refs.    WADC  Technical  rept. 
58-584;  AD-212  311. 
Order  from  OTS  $1.  00  PB  161  070 

The  research  reported  herein  was  conducted  to  deter- 
mine (a)  the  relationship  between  complex  comp)ensa- 
tory  tracking  and  the  specificity  of  displayed  error, 
i.  e.  ,  the  number  of  categories  of  error  information, 
and  (b)  the  extent  to  which  this  relationship  is  influ- 
enced by  task  difficulty  and  amount  of  practice.    Track- 
ing error  and  control  motion  were  the  criterion  meas- 
ures.   The  results  suggest  that  (a)  linear  increments  in 
the  number  of  categories  of  error  information  result  in 
a  negatively  accelerated  reduction  in  the  tracking 
errofj  (b)  as  the  operator  becomes  more  proficient, 
the  superiority  of  the  greater  number  of  categories  is 
reduced;  (c)  the  effects  of  the  number  of  cateogries  of 
information  on  control  motion  depends  upon  the  dif- 
ficulty of  the  task;  and  (d)  although  the  amount  of  con- 
trol motion  generally  decreases  as  the  operator  be- 


comes more  proficient,  the  magnitude  of  this  decrease 
is  greater  for  the  "easy"  task  than  for  the  "difficult" 
task. 


School  erf  Aviation  Medicine,   Randolph  AFB,  Tex. 
CHANGES  IN  PLASMA  CORTICOSTEROIDS  AND 
BICARBONATE  AS  A   RESULT  OF   PILOTING  SUPER- 
SONIC AIRCRAFT,  by  Henry  B.  Hale,  James  P.  Ellis 
and  Clyde  H.  Kratochvil.    Apr  59,  5p.   10  refs.    Rept. 
59-61. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  742 

While  flying  high-speed  military  aircraft,  pilots  fre- 
quently hyperventilate  to  a  degree  sufficient  to  induce 
marked  alkalosis.    Psychogenic  factors  are  thought  to 
be  responsible  for  the  hyperventilation.    Comparison 
was  made  of  pre-  and  postflight  plasma  bicarbonate 
(determined  titrimetrically)  and  corticosteroid  levels 
(Sweat's  technic)  for  20  instructor  pilots  and  47  stu- 
dent pilots  flying  F- 100  aircraft  for  50  minutes.    No 
differentiation  of  students  and  instructors  was  possible 
on  the  basis  of  either  pre-or  postflight  values;  there- 
fore, the  data  for  the  two  groups  were  combined.    The 
plasma  bicarbonate  value  following  the  flight  was 
1.  1  i. .  24  mEq.  /liter  (mean  ±S.  E.  )  lower  than  before 
the  flight.    Free  17-hydroxycorticosterone  was  in- 
creased 5.  8  _±.  70 /Jg.  /lOO  ml.  ,  while  conjugated 
17-hydroxycorticosterone  increased  5.  7  ^ .  75.    The 
free  corticosterone-like  fraction  increased  3.  1  ±.  34 
/ug.  /lOO  ml. ,  while  the  conjugated  corticosterone-like 
fraction  increased  3.  2  ±.  35.    Each  of  these  changes 
was  significantly  different  from  zero  (P<1 .  001).    No 
statistically  significant  correlation  was  found  between 
the  fall  in  bicarbonate  and  any  of  the  increases  in 
steroid  fractions. 


Personnel  and  Training 


Human  Resources  Research  Office,  George 

Washington  U. ,  Washington,  D.  C. 
THE  DEVELOPMENT  OF  JOB  DESCRIPTIONS  FOR 
NIKE  AJAX  BATTERY  OFFICERS^  by  Charles  L. 
Darby,  William  F.  Brown  and  others.    Rept.  on 
[Contract  DA  49-106-qm-l].   Apr  59,  81p.    Technical 
rept.  54. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  143  565 

This  study  is  the  first  stage  of  a  research  project 
designed  to  determine  the  level  of  skill  and  knowledge 
required  cf  officers  assigned  to  NDCE  AJAX  batteries, 
so  that  courses  of  instruction  can  be  scientifically 
devised  to  train  officers  for  maximum  effectiveness. 
Job  descriptions  were  developed  for  the  positions  of 
Banery  Commander,  Battery  Executive  Officer, 
Integrated  Fire  Control  Platoon  Leader,  and  Launcher 
Platoon  Leader.    Information  was  obtained  from  ex- 
perienced battery  officers,  based  on  the  job  descrip- 
tions, through  check-list  responses  indicating  the 
training  needs  associated  with  selected  activities. 
TTie  activities  judged  most  important  for  all  four 
officer  positions  were:  serving  as  battery  control 
officer,  insuring  equipment  readiness,  and  training 
and  evaluating  operators. 


Institute  of  Personality  Assessment  and  Research, 

U.  of  California,  Berkeley. 
THE  USE  OF  TRAIT  RATINGS  IN  AN  ASSESSMENT 
OF  100  AIR  FORCE  CAPTAINS,  by  Donald  G. 
Woodworth  and  Donald  W.  MacKinnon.    Rept.  on 
Contract  AF  18(600)08.    Sep  58,  44p.    17  refs. 
WADC-TN-5a-64;  AD- 202  845. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  386 

As  part  of  a  project  for  developing  officer  assessment 
techniques,  30  rating  dimensions  were  used  by  10 
raters  to  record  their  psychological  evaluations  erf 
100  captains.    A  cluster  analysis  of  these  ratings 
yielded  three  reliable  cluster  scores.    Analyses  indi- 
cated that  the  three  cluster  scores  could  be  defined 
as  measuring  general  effective  intelligence,  personal 
soundness  and  assess  ability,  and  effective  leadership. 
The  three  cluster  scores  did  not  correlate  signifi- 
cantly with  available  Air  Force  criterion  evaluations 
of  the  subjects.    When  the  subject  officers  were  dif- 
ferentiated on  the  basis  of  being  rat^  or  jti<;xirated.  it 
was  found  that  the  correlations  between  cluster  scores 
and  two  of  the  criteria  rose  to  levels  which  were 
significant  within  the  rated  group.    This  was  inter- 
preted as  an  indication  that  differentiation  on  the 
criterion  side  of  the  relationship  is  needed  for  signif- 
icant advancement  toward  an  understanding  of  the  Air 
Force  officer  persoinel  evaluation  variables,  or  the 
relating  of  psychologically  meaningful  measures  to 
these  criteria. 


Naval  PersOTinel  Research  Field  Activity,  San  Diego, 

Calif. 
DEVELOPMENT  AND  STANDARDIZATION  OF 
WOMEN'S  MECHANICAL  TEST  FORM  6W,  byBernard 
Rimland  and  John  H.  Steinemann.  Dec  58,   18p.   3  refs. 
BuPers  Technical  Bulletin  58-14. 
Order  from  LC  mi $2.  40,  ph$3.  30  TO  143  254 

MECH  6W  represents  an  improvement  over  the  pre- 
vious test  used  for  Waves  in  several  respects.    The 
raw  score  mean  on  the  100  item  MECH  6W  is  49,  as 
compared  with  36  on  the  previous  test.    Only  four  per 
cent  of  Waves  tested  fell  below  the  chance  level  on 
MECH  6W  as  compared  with  22  per  cent  on  the  previous 
test.    The  standard  deviation  has  been  raised  from  8.  11 
to  10.  94.    The  correlation  between  MECH  6W  and  the 
previous  test  is  .  80  for  a  sample  of  300  Waves  and  .  91 
for  a  sample  of  412  male  recruits.    (These  coefficients 
are  to  some  extent  inflated  by  an  overlap  of  items  in 
the  two  tests,  however).    Adoption  of  MECH  6W  for  the 
testing  of  Wave  recruits  appears  warranted. 


Naval  Personnel  Research  Field  Activity,  San 

Diego,  Calif. 
EFFECT  OF  EXTRANEOUS  NUMERICAL  INFOR- 
MATION ON  THE  U.   S.  NAVY  ARITHMETIC 
TEST,  by  Bernard  Rimland.    March  59,   17p.    5  refs. 
BuPers  Technical  Bulletin  59-4. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  143  252 

The  subtests  containing  extraneous  information  tended 
to  be  less  homogeneous  (L  e. ,  to  have  smaller  vari- 
ances, Kuder- Richards  on  reliabilities  and  smaller 
item -test  correlaticxi  coefficients)  than  the  subtests 
composed  of  die  same  items  without  extraneous  infor- 
mation.   The  findings  of  this  research  do  not  support 


the  inclusion  of  extraneous  information  in  arithmetic 
reasoning  items  if  a  relatively  pure  and  homogeneous 
measure  erf  arithmetic  reasonir^  is  desired,  as  is 
the  case  in  the  Navy  Arithmetiq  Test. 


Naval  Personnel  Research  Fie  d  Activity,  San 

Diego,  Calif. 
EFFECTS  OF  TIME  LIMITS  AfiD  OF   "RIGHT 
ANSWER  NOT  GIVEN"  IN  THQ  U.   a   NAVY 
ARITHMETIC  TEST,  by  Bernard  Rimland.    May  59, 
18p.    6  refs.    BuPers  Technical  Bulletin  59-5. 
Order  from  LC  mi$2.  40,  ph$3.  }0  PB  143  253 

The  use  of  "right  answer  not  givlen  '  as  a  possible 
response  to  the  arithmetic  reasoning  items  was  not 
found  superior  to  the  use  of  five  numerical  choices. 
The  use  of  "right  answer  not  givjen"  as  a  possible 
response  increased  the  difficulty  of  the  test  to  a  slight 
(but  statistically  significant)  extent.    No  evidence  was 
found  indicating  that  any  combination  of  10,   12  or  14 
minute  time-limits  for  the  computation  subtest  and  30, 
35  or  40  minute  time -limits  for  the  reasoning  subtest 
was  better  than  the  original  opeilational  combination 
of  12  and  35  minutes.    The  msenisitivity  of  the 
Arithmetic  Test  to  reductions  of 
consideration  should  be  given  to 


limits,  providing  that  later  research  shows  this  to 


be  possible  with  no  reduction  in 


about  seven  minutes 
reducing  the  time 


validity. 


Naval  Personnel  Research  Fieli  Activity,  Washington. 

D.  C. 
VALIDITY  OF  NON-COGNITIVE   TESTS  AT  NU- 
CLEAR POWER  SCHOOL  (SUB^ARINE)  by  David 
Kipnis  and  Albert  S.  Glickman.   i4ay59,   16p.   1  ref. 
BuPers  Technical  Bulletin  59-6. 
Order  from  LC  mi$2.  40.  ph$3.  3p  PB  143  251 
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Navy  Experimental  Diving  Unit 
Hant]    Washington,   D.   C. 
MECHANICAL  RESPIRATOR 
EVALUATION  OF  SCUBA,  by  G 
W.  F.  Searle,  Jr.    30  June  58, 
6-58. 
Order  from  LC  mi$3.  30,  ph$7 


A  "mechanical  respirator"  has  bjen  and  is  currently 
used  in  research  and  evaluation  projects  at  the 
Experimental  Diving  Unit  to  dete^-mine  breadiing 


rimental  tests  indi- 
ements  to  current 
performance.    If  con- 
al^eady  in  progress, 
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The  equipment 


resistance  in  breathing  apparatu^.    iv^^..,^. 

and  the  procedure  followed  when  jsing  it  are  de- 
scribed. The  accuracy  and  the  uiefulness  of  the  data 
obtained  through  the  use  of  the  m  xhanical  respirator 
are  discussed. 


Personnel  Lab.  ,  Wright  Air  Development  Center, 

Lackland  AFB,  Tex. 
FEASIBILITY. OF  A  METHOD  FOR   ESTIMATING 
SHORT-TERM  AND  LONG-TERM  EFFECTS  OF 
POLICY  DECISIONS  ON  THE  AIRMAN  PERSONNEL 
SYSTEM,   by  John  W.   Merck  and  Frank  B.   Ford. 
June  59.  21p.   1  ref.   WADC-TR-59-38;  AD- 2 17  079. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  689 

This  report  describes  and  indicates  the  utility  of  a 
model  which  simulates  the  flow  of  airmen  through  the 
Air  Force  f)ersonnel  system  under  a  given  set  of  poli- 
cies.   This  model  makes  it  possible  to  estimate,  with 
as  much  accuracy  as  is  available  in  the  input  informa- 
tion, the  effects  of  that  set  of  policies  at  future  points 
in  time.    These  effects  may  be  gauged  in  terms  of  the 
future  distribution  of  grade  levels,  career  fields,  or 
other  pertinent  information  which  may  be  built  into  the 
model. 


Personnel  Lab. ,  Wright  Air  Development  Center, 

Lackland  AFB,  Tex. 
OCCUPATIONAL  CLASSIFICATION  IN  SOME  MAJOR 
GOVERNMENT  AGENCIES,  by  Joseph  E.  Morsh  and 
Forrest  R.  Ratliff.  WADC-TN-59-37;  AD-212  540. 
Order  from  LC  mi$4.80,  ph$13.80  PB  143  690 

On  the  basis  of  information  obtained  during  pjersonal 
visits  and  conferences ,  current  practices  in  occu- 
pational classification  in  some  major  military  and  ci- 
vilian agencies  of  the  Federal  Government  are  reported. 
The  following  agehcies  are  included:  Department  of  the 
Air  Force,  Bureau  of  Naval  Personnel  in  the  Depanment 
of  the  Navy,  the  Adjutant  General's  Office  in  the  De- 
panment of  the  Army,  the  Bureau  of  Labor  Statistics 
and  the  Bureau  of  Employment  Security  in  the  Depart- 
ment of  Labor,  the  Census  Bureau  in  the  Depanment  of 
Commerce,  and  the  United  States  Civil  Service  Com- 
mission. The  prime  purpose  of  the  survey  was  to 
generate  hypotheses  for  the  funherance  of  occupational 
classification  research  in  the  Air  Force.  In  a  conclud- 
ing section  of  the  repon  the  present  state-ofrthe-an  of 
occupational  classification  is  discussed  and  research 
implications  are  suggested. 


Personnel  Research  and  Development  Corp. , 

Cleveland,  Ohio. 
THE  INFLUENCE  OF   RATING  SCALE  CONSTRUC- 
TION UPON  THE  CHARACTERISTICS  OF   RATINGS 
RENDERED.    Rept.  on  Contract  Nonr- 222 1(00).    Oct  58, 
136p.    5  refs. 
Order  from  LC  mi $6.  90,  ph$21.  30  PB  143  703 

Four  rating  scale  formats  were  used  by  the  first  and 
second  line  supervisors  of  four  groups  of  clerical 
workers.    The  formats  varied  from  unstructured  to 
highly  structured.    The  format  incorporating  trait  titles 
and  behavioral  descriptions  of  scale  steps  demon- 
strated marked  superiority  over  both  more  and  less 
structured  formats.    This  format  demonstrated  higher 
interrater  reliability,  less  halo  and  less  leniency  than 
did  the  other  formats.    Variability  was  approximately 
equal  for  all  formats.    The  study  will  be  reported  in 
four  parts.    Part  I  will  report  respective  reliability, 
leniency,  halo,  and  variability.    I^rt  II  will  be  con- 
cerned with  the  characteristics  of  the  eight  scales  as 


they  are  influenced  by  the  several  formats.    The  com- 
parisons of  these  self  ratings  with  ratings  made  by 
superiors  will  be  presented  in  Part  III.    To  verify  the 
results  of  the  basic  study,  truncated  versions  of 
Formats  I  and  III  were  used  in  two  clerical  and  one 
manufacturing  situation  in  industrial  organizations. 
These  results  will  be  presented  in  Part  IV. 


School  of  Aviation  Medicine,   Randolph  AFB,  Tex. 
THE  PRESENT  STATUS  OF  PHYSICAL  FITNESS  IN 
THE  AIR  FCXICE,  by  Bruno  Balke  and  Ray  W.  Ware. 
May  59,   lOp.   8  refs.   Rept.  59-67. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  374 

Work  capacity,  a  sensitive  and  realistic  measure  of 
"physical  fitness,  "  was  determined  on  more  than  500 
military  and  civilian  Air  Force  personnel  for  the  pur- 
pose of  collecting  material  for  the  standardization  of 
physical  performance  capacity.    A  treadmill  test  p>er- 
mitted  an  evaluation  of  results  in  physical  as  well  as 
in  physiologic  terms.    On  the  basis  of  results,  physio- 
logic considerations,  and  observations  of  men  at 
various  stages  of  physical  training,  an  arbitrary  rating 
scale  of  wtork  capacity  is  suggested.  According  to  this 
pilot  study  42  percent  of  the  test  population  had  to  be 
rated  as  "poor"  and  40  percent  as  "fair.  "  Only  18 
percent  could  be  considered  as  having  a  "good"  or 
better  physical  condition.    Sedentary  living  habits, 
more  than  aging  or  other  factors,  were  apparently  the 
main  antagonists  of  good  physical  fitness. 

[ 

Washington  U. ,   Seattle. 
DIFFERENTIAL  PREDICTION  OF  NAVAL  SCIENCE 
AND  APTITUDE  GRADES  AT  THE  UNIVERSITY 
OF  WASHINGTON  FROM  BATTERIES  OF  FOUR- 
TEEN AND  OF  THREE  VARIABLES,  by  Thomas  D. 
F.  Langen.    Rept.  on  Predictor  Selection  Techniques, 
Contract  Nonr-477(08).    Oct  58,  95p.    41  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  143  714 

The  W-ashington  Pre- College  Differential  Grade 
Prediction  Battery  is  an  effective  instrument  for  the 
selection  of  Naval  ROTC  students  for  either  the 
subsidized  or  the  non- subsidized  programs.    It  is 
slightly  superior  to  either  of  the  instruments  now 
used  by  the  Navy  Etepartment  in  selecting  such 
students.    The  results  of  this  exploratory  study  are 
such  as  to  warrant  further  study  on  a  larger  scale. 


Psychology 


Aero  Medical  Lab.  ,  Wright  Air  Development  Center, 

Wright- Patterson  AFB,  Ohio. 
TRANSFER  OF  TRACKING  PERFORMANCE  AS  A 
FUNCTION  OF  A  DELAY  BETWEEN  THE  CONTROL 
AND  THE  DISPLAY,  by  Marvin  Levine.    Rept.  on 
Learning  and  Transfer  in  Reference  to  Training  Aid 
Design,   Contract  AF  18(600)50.    Nov  53,  33p.   13  refs. 
WADC  Technical  rept.   53-237. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  912 

Using  a  one-dimensional,  comp)ensatory  tracking  task, 
an  investigation  was  made  into  the  way  tracking  per- 
formance transfers  as  a  function  of  changes  in  an  expo- 


nential delay  inserted  between  the  operator  s  control 
and  his  display.    The  research  was  divided  into  two 
studies.    The  first  investigated  performance  on  a  trans- 
fer task  containing  a  3.  000  second  exponential  delay  fol- 
lowing training  with  delays  of  either  .  015,   .  150,   .  900, 
2.  100,  or  3.000  seconds  in  the  system.    The  second  in- 
vestigated performance  on  a  transfer  task  containing  a 
delay  of  .  015  seconds  following  training  with  delays  of 
either  .015,   .900,  or  3.000  seconds  in  the  system.  The 
results  show  that  (a)  when  OF>erators  transfer  to  the 
longest  delay,  training  with  any  of  the  shorter  delays  is 
equally  efficient;  (b)  when  operators  transfer  to  the 
shortest  delay,  training  efficiency  decreases  with  de- 
creasing similarity  of  the  training  and  transfer 
situations. 


Applied  Mathematics  and  Statistics  Lab.  ,  Stanford  U.  . 

Calif. 
A  LINEAR   LEARNING  MODEL  FOR   A  CCMTINUUM 
OF   RESPONSES,  by  Patrick  Suppes.   Technical  rept. 
no.   19  on  Contract  Nonr-255(17).    18  Oct  58,  29p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  018 

The  aim  of  the  present  investigation  is  to  formulate 
and  analyze  a  linear  model  for  simple  learning  with  a 
continuum  of  responses.    The  analogous  model  for  a 
finite  number  of  responses  has  been  extensively  studied 
both  experimentally  and  mathematically. 


Arizona  State  Coll.,  Tempe. 
FIRST-ORDER  CONDITIONING  OF  MEANING  AND 
THE  PARALLEL  CONDITIONING  OF  A  GSR,  by 
Arthur  W.  Staats ,  Carolyn  K.  Staats  ,  and  Hugh  L. 
Crawford.  Technical  rept.  no.  6  on  Psychological 
Processes  in  Language  Communication,  Contract 
Nonr- 2305(00).  Sep  58,  9p.    13  refs. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  696 

A  GSR  was  conditioned  to  the  word  LARGE,  as  it  was 
presented  in  a  list  of  words  to  the  ^s ,  using  shock  and 
noise  as  UCS.  The  word  BIG  was  also  presented  at  the 
end  of  the  list  to  test  for  generalization  of  the  con- 
ditioned GSR.  Generalization  did  not  occur.   Subse- 
quent to  this  conditioning  procedure,  the  evaluative 
meaning  of  LARGE,  and  its  synonym  BIG  were 
measured  using  an  appropriate  semantic'differential 
scale.  Negative  evaluative  meaning  had  iieen  con- 
ditioned to  LARGE.  This  meaning  did  not  generalize 
to  BIG .  Thus  ,  the  same  procedure  which  conditioned 
a  GSR  to  a  word  also  conditioned  negative  evaluative 
meaning  to  the  word--but  in  neither  case  did  the  con- 
ditioned response  generalize  to  a  synonym  word.   It 
was  found,  in  addition,  that  the  intensity  of  the  con- 
ditioned GSR  was  significantly  correlated  with  the  in- 
tensity of  the  conditioned  meaning  response.  The  re- 
sults support  the  theory  that  word  meaning  consists  of 
responses  which  are  classically  conditioned  to  a  word 
through  systematically  pairing  it  with  certain  aspects 
of  the  environment.  Alternative  interpretations  of  the 
relationship  of  the  GSR  and  meaning  resp>onse  were 
discussed.  It  was  pointed  out  that  further  studies 
utilizing  the  methodology  of  the  present  experiment 
might  shed  light  on  the  unanswered  questions  raised 
by  the  discussion.  In  general  it  was  felt  that  the 
present  procedure  would  be  useful  in  establishing  the 
principles  of  the  learning  of  word  meaning. 


Arizona  State  CoiL  ,  Tempe. 
MEANING  AND  (M):  CORRELATED  BUT 
SEPARATE,  by  Arthur  W.   Staals  and  Carolyn  K. 
Staats.    Technical  rept.  no.  7  oh  Psychological 
Processes  in  Language  Communication,  Contract 
Nonr- 2305(00).    Oct  58,   12p.    17  refs. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  391 

Two  approaches  to  meaning  wer!e  summarized  and 
contrasted.    Word  meaning  may;  be  considered  to  be 
the  verbal  responses  made  to  the  word,  or  word 
meaning  may  be  a  conditioned  response,  part  of  the 
response  elicited  by  the  object  (Jenoted  by  the  word. 
The  present  paper  described  thi  latter  as  meaning 
and  distinguished  word  meaning  from  a  word's  verbal 
associates.    Tlie  correlation  bejjween  intensity  of 
meaning  and  verbal  associate  m|easures  which  has 
been  reported  was  seen  to  be  a  f  esulr  of  the  artifact 
that  the  same  op)eration  strengthens  both:  the  more 
often  a  word  is  paired  with  its  ajssociates  the  stronger 
the  connections  between  them.    In  addition,  the 
meaning  of  the  associates  is  coiiditioned  to  the  word. 
This  view  was  supported  by  shoeing  that  the  associ- 
ates of  a  word  have  the  same  meaning  as  the  word. 
The  two  approaches  to  meaning  jwere  discussed  fur- 
ther and  it  was  concluded  that  wjords  could  not  gain 
meaning  through  verbal  associations  per  se. 
Originally,  it  is  through  pairing  words  wftFsys- 
tematic  aspects  of  the  environment  that  their  meaning 
is  gained.    The  meaning  acquired  in  this  process  may 
later  be  conditicmed  to  other  words. 


Army  Ordnance  Human  Engineering  Lab. ,  Aberdeen 

Proving  Groundr  Md. 
THE  MOTIVATIONAL  EFFECTtS 
ON  PERFORMANCE,  by  Samuel 
21p.    Technical  memo.  no.  8-59 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  532 


OF   REST  PERIODS 
A.  Hicks.    Aug  59, 


This  study  investigated  the  effects  of  different  rest 
schedules  on  the  performance  of  a  heavy  rotary  task. 
The  schedules  used  were:  (1)  Fixed  Interval  (FI)  -  rest 
after  a  given  amount  of  time  (2)  pixed  Ratio  (FR)  -  rest 
after  a  given  number  or  responses.    Forty  enlisted 
men  were  used  as  subjects  for  this  experiment.    The 
results  indicate  that  for  the  type  of  task  under  consid- 
eration here  the  FR  schedule  eli:its  greater  total  out- 
put than  does  the  FI  schedule.    There  are  indications 
that  this  effect  may  be  a  direct  result  of  the  work  load 
or  physical  strength  of  the  op)erator.    Variables  re- 
quiring further  investigation  are  cited  in  this  report. 


Colorado  U. ,  Boulder, 
SOCIAL  AND  PERSONALITY  FACTORS  IN  ATTI- 
TUDE CHANGE,  by  O,  J.  Harve^.    Annual  technical 
rept.  on  Contract  Nonr- 21 49(02) i    Nov  58,  14p. 
Order  from  LC  mi$2.40.  ph$3.3b  PB  143  462 


PERSONALITY 


Connecticut  Coll.  ,  New  London 
CONFORMING  BEHAVIOR  AND 
VARIABLES,  by  Mortimer  H.  Ap|)lezweig  and  George 
Moeller.    Technical  rept.  no.  8  ofi  Contract  Nonr- 
996(02).    Apr  58,  25p.  25  refs.    I 
Order  from  LC  mi$2.  70.  ph$4.  St)  PB  138  603 


Conforming  behavior  of  41  college  freshman  women,  as 
measured  in  an  Asch  situation,  was  compared  with  38 
scales  of  the  Edwards  Personal  Preference  Schedule, 
the  Gough  California  Psychological  Inventory,  and  the 
Gordon  Personal  Profile.    It  was  found  that  only  the 
Abasement  scale  of  the  Edwards,  and  possibly  the 
Sociability  scale  of  the  Gordon  were  able  to  generate 
significant  relationships  with  a  kind  of  behavior  which 
should  have  been  predictable  from  some  12  to  perhaps 
27  of  the  38  measures  used.    Excepting  the  five  scales 
of  Cough's  18,  on  the  basis  of  questionable  compara- 
bility of  samples,  a  total  of  33  measures  were  corre- 
lated with  conformity  behavior.    Only  two  were  found 
to  have  construct  validity  for  this  type  erf  social  cot- 
formity  criterion. 


Educational  Testing  Service,  Princeton    N    J 
EMPIRICAL  TRIAL  OF  METHODS  FOR  ESTIMAT- 
ING TOE  DISTRIBUTION  OF  TRUE  SCORES,  by 
Frederic  M   Lord.  Rept.  on  Contract  Nonr-2214(00) 
Oct  58,   16p.  2  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  698 

For  each  of  two  groups  of  examinees,  the  third  and 
fourth  moments  of  the  distribution  of  true  scores  on  a 
French  achievement  test  are  estimated  by  two  different 
methods.    One  set  of  estimates  results  directly  from 
the  classical  assumptions  that  the  errors  of  measure-" 
ment  are  distributed  normally  and  independently  of 
true  score.    The  other  set  of  estimates  is  obtained 
under  the  "item- sampling"  model.    A  check  is  obtained 
on  the  Item- sampling  model  by  (a)  applying  it  to  the 
two  groups  separately,  (b)  applying  it  to  the  same 
groups  combined.    Pearson  type- 1  curves  are  fitted  to 
the  estimated  moments  and  the  resulting  estimated 
frequency  distributions  of  true  scores  are  drawn     The 
two  methods  of  estimation  are  found  to  give  almost  the 
same  results  for  the  four- semester  group,  but  sorrfe- 
what  different  results  for  the  eight- semester  group. 
Theoretical  considerations  show  that  the  two  methods 
must  give  nearly  the  same  results  when  a  test  is 
highly  reliable.    A  manageable  formula  displaying  the 
relation  between  the  two  methods  of  estimation  in  the 
case  of  the  third  true- score  moment  is  presented. 


Educational  Testing  Service,  Princeton,  N.  J. 
RESPONSE  SET  AS  A  MEASURE  OF  PERSONALITY 
by  Norman  Frederiksen  and  Samuel  Messick.    Rept    ' 
on  Contract  Nonr-694(00).    Feb  58,  34p.    36  refs.    ' 
AD- 156  771. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  138  339 

ITie  present  research  was  primarily  oriented  toward 
the  use  of  response  sets  to  measure  stylistic  con- 
sistencies revealed  in  test-taking  behavior.    The 
study  was  concerned  with  whether  or  rot  set  scores 
could  be  obtained  independently  of  content  and  with 
at  least  potentiaUy  useful  reliability.   Also  investi- 
gated were  the  extent  to  which  set  and  content  scares 
ol^ained  from  different  tests  measure  the  same  or 
different  characteristics,  and  the  extent  to  which  set 
scores  change  with  experimental  conditions  designed 
to  modify  set.   The  major  findings  were:  (1)  Reliable 
set  scores  can  be  obtained.    (2)  The  three  "critical- 
ness"  set  scores  were  found  to  be  substantially  inter- 
correlated.    (3)  "Critical"  instructions  altered  mean 


10 


criticaliii^ss  set  scores  in  the  expected  direction  to 
an  extent  that  is  significant  for  one  test,  nearly 
significant  for  another  test,  and  ncxi- significant  for 
the  third  test.    (4)  Althou^  uncritical  tendencies  are 
correlated  with  acquiescence,  the  two  response  sets 
are  not  identicaL    (5)  Content  scores  from  the  report - 
writing  tests  were  found  to  be  intercorrelated  with 
each  other,  but  low  correlations  were  obtained  be- 
tween content  and  set  scares.    (6)  Content  scores 
were  related  to  Mathematics  Aptitude,  Reasoning, 
and  Vocabulary,  but  "criticalness'  set  was  generally 
unrelated  to  ability.   (7)  Patterns  of  correlations  with 
personality  variables  suggest  the  possibility  of  using 
different  response  sets  to  measure  various  person- 
ality consistencies.  ' 


Iowa  State  U.    [Iowa  City]. 

SENTENCE  COMPLETIONS  E:   SUSCEPTIBILITY  TO 

"SCORE  FAKING",   by  Arthur  L.  Benton,   Harold  P. 

Beechtoldt,  and  Joan  D.  Kemble.    Rept.  on  Research  on 

Aptitude-for- Service  Tests  for  Enlisted  Personnel, 

Contract  Nonr-3l  1(11).    15  Apr  58.   5p.    1  ref. 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  841 

» 

Sentence  Completions  E  consists  of  20  incomplete 
sentences,  each  with  three  possible  endings  which  the 
subject  is  required  to  rank  in  terms  of  the  6ne  that 
best  describes  how  he  thinks  or  feels,  the  one  that 
least  well  describes  how  he  thinks  or  feels,  and  the  one 
that  occupies  an  intermediate  position  in  these  re- 
spects.   There  are  six  possible  response  patterns 
associated  with  each  ranked  item.    For  each  item  there 
is  one  response  pattern  which  was  found  on  two  inde- 
f>endent  samples  both  to  be  modal  for  enlisted  men  with 
records  of  successful  naval  service  and  also  to  dis- 
criminate significantly  between  these  men  and  groups 
of  men  with  records  of  unsuccessful  naval  service,  as 
defined  by  discharges  for  reasons  of  personal  in- 
adequacy or  delinquent  conduct.    The  test  is  scored  in 
terms  of  the  nuuiber  of  these  discriminating  response 
patterns  which  app)ear  in  the  total  performance. 


Louisiana  State  U. ,  Baton  Rouge. 
GROUP  EFFECTIVENESS,    COERCION,    CHANGE 
AND  COALESCENCE  AMONG  DELINQUENTS 
COMPARED  TO  NON- DELINQUENTS,  by  Howard  A. 
Bryant,   D.  A.  Dobbins,  and  Bernard  M.  Bass.    Tech- 
nical rept.  no.  15  on  Behavior  in  Groups,  Contract 
N7onr-356(09).    Oct  58,   16p.   14  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  392 

The  hypothesis  was  tested  that  institutionalized 
delinquents  are  more  susceptible  to  peer  group  influ- 
ence than  non-delinquent  boys  matched  in  intelligence 
and  age.    Three  groups  of  5  delinquents  at  each  of  4 
age  levels:  14,  15,  16  and  17,  were  contrasted  with  12 
corresponding  groups  of  boys  from  a  small  town 
public  high  school.    Each  member  of  each  group 
privately  ranked  5  cities  according  to  their  estimated 
size.    A  discussion  followed  in  order  to  obtain  a  group 
decision.    Then  a  final  private  decision  was  recorded 
by  each  member.    Rank  order  correlations  within  and 
between  members  were  the  measures  of  agreement 
and  accuracy  used  to  test  the  hypothesis.    Although 
non-delinquents  were  significantly  more  in  agreement 
before  and  after  discussion,  delinquents  increased 


more  in  agreement  as  a  consequence  of  discussion, 
although  not  significantly  so.    The  hypothesis  gener- 
ally was  supported  that  delinquents  are  more  sensi- 
tive to  the  effects  of  interaction  with  their  p)eers;  they 
coalesce  more  (but  not  significantly  according  to 
parametric  tests);  they  shift  their  opinions  signifi- 
cantly more;  they  profit  more  in  accuracy  (but  not 
significantly)  and  they  are  more  coerced  by  their 
peers  accepting  the  opinions  of  others  more  publicly 
than  privately  at  all  age  levels  examined.    It  would 
appear  that  delinquents,  even  more  than  non- delin- 
quents, are  likely  to  respond  to  suggestion  to  change, 
if  the  suggestions  come  from  peers  during  discussion 
and  if  group  decisions  are  permitted.   The  results  are 
consistent  with  observations  about  the  significance  of 
the  gang  to  the  delinquent  and  suggest  that  changing 
attitudes  and  reeducating  delinquents  will  be  facili- 
tated by  judicious  use  of  their  own  peer  groups. 


Louisiana  State  U.  ,   Baton  Rouge 
TEST  OF  A   PROPOSED  THEORY  OF  LEADERSHIP, 
by  Bernard  M.  Bass.    Annual  rept.  no.  4  on  Behavior  in 
Groups,  Contract  N7onr- 356(09).    15  Nov  58,  6p. 
12  refs. 
Order  from  LC  mi$l.  8C,  ph$l.  80  PB  143  422 

Analyses  of  data  based  on  an  original  experiment  with 
255  subjects  have  been  finished.    Attention  has  been 
focused  on  testing  specific  hypotheses  drawn  from  a 
theory  of  leadership  and  group  behavior.    The  theory 
itself,   with  a  review  of  the  literature,   has  been 
completed.    New  experiments  and  methodological 
examinations  carried  out.     (See  also  re  137  057) 


Naval  Retraining  Command,   San  Diego,  Calif. 
INTERPERSONAL  VARIABLES  RELATED  TO 
RECIDIVISM  IN  MILITARY  DELINQUENCY,  by 
Virginia  Ives,  Marguerite  Q.  Grant,  and  Kelley  B. 
Ballard.   Technical  rept.  no.  8  on  Rehabilitation 
Research,  Contract  Monr- 1535(00).    15  Dec  57,   15p. 
10  refs. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  138  649 

Ninety-one  men  confined  for  military  disciplinary 
offenses  were  interviewed  just  prior  to  their  resto- 
ration to  regular  duty.    The  interviews  were  tape- 
recorded  and  the  recordings  were  rated  twice  inde- 
pendently on  430  rating  items.    Each  of  these  items 
was  correlated  with  a  dichotomous  success -failure 
criterion  based  upon  a  report  of  each  man's  duty 
status  six  months  after  restoration.    Forty-seven 
items  proved  to  be  significantly  related  to  restora- 
tion behavior.    TTie  majority  of  these  items  appear  to 
be  related  to  aspects  of  the  man's  level  of  inter- 
personal maturity.   The  present  study  is  seen  as 
preliminary  and  will  be  followed  by  a  more  detailed 
study  on  a  larger  samole. 


Minnesota  U.,  Minneapolis. 
MISCELLANEOUS  STUDIES  IN  WORD  ASSOCIATION, 
by  James  J.  Jenkins  and  Wallace  A.  RusselL 
Technical  rept.  no.  24  on  The  Role  of  Language  in 
Behavior,  Contract  N8onr- 662(16).    [1958]    14p. 
7  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  393 
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Personnel  Lab.,   Wright  Air  Development  Center, 

Wright -Patterson  A  FB,  Ohio.! 
SOME  STATISTICAL  METHODS  FOR   DETECTION 
OF  NONSTANDARD  TEST  ADMINISTRATION,   by 
Leland  D.  Brokaw.   Jan  59,   36i|.    11  refs.    WADC- 
TN-59-34;  AD-210  475. 
Order  from  LC  mi$3. 00,  ph$6,  30  PB  143  540 

This  paper  reports  the  application  of  statistical 

techniques  to  the  detection  of  f^lacious  values  in 

test  score  distributions.    Fallak;ious  scores  may 

appear  from  several  sources,  [including  cheating, 

improper  procedures  of  test  aclministration,  or 

errors  of  scoring.    Three  techniques  were  chosen 

which  are  peculiarly  appropriate  to  the  task  of 

detection  of  abnormalities  of  store  distributions 

occasioned  by  the  shifting  of  a  group  of  scores  from 

its  proper  place  within  the  distribution:  the  sign  test, 

the  Kolmogorov-Smirnov  test,  and  the  significance 

of  the  difference  between  standjard  deviations.    The 

techniaues  were  applied  to  eig^t  100-case  samples 
erf  basic  airmen  who  had  been  tested  and  retested  at 

Lacldand  Air  Force  Base  on  aliernate  forms  erf.  the 

Armed  Forces  Qualification  Tost.    A  control  sample 

was  selected,  and  the  test  scoijes  from  the  other 

seven  samples  were  altered  to  replicate  conditions 

encountered  operationally.    Th(;  sign  test  proved 

more  efficient  than  the  other  techniques,  identifying 

six  erf  the  seven  samples  containing  fallacious  data. 

The  other  two  techniques  each  identified  four  of  the 

seven  samples,  but  not  the  same  four  samples. 


Carnegie  Inst,  of  Tech. 


Psychological  Labs. 

Pittsburgh,  Pa. 
VAKIABLES  UNDERLYING  SOaOMETRIC 
IIL   CONFORMITY  BEHAVIOR 
REINTERPRETATION,  by  E.   P 
rept.   on  Contract  Nonr- 1849(0Q) 
Order  from  LC  mi$2.  40,  ph$3 


The  central  thesis  developed  is 
an  individual  functions  within  a 
terms  of  his  jjerception  of  the  ' 
regarding  his  behavior.    Depem 
tional  and  perceptual  states,  as 
features  of  the  social  field,  he 
given  to  behavior  in  keeping  wi 
Expectancies  are  not  static  but 
outcome  of  past  interaction 
relevant  others.    A  core  eleme 
or  time- linked  effects  of  intera^; 
countervailing  perceptions  of 
others. 


the 


STATUS. 
A  PSYCHOLOGICAL 
Hollander.  Technical 
Oct  58,   17p.  15  refs. 
30  PB  143  705 


essentially  as  follows: 
social  field  largely  in 
group  expectancies" 
ing  upon  his  motiva- 
they  relate  to  certain 
vill  be  more  or  less 

these  expectancies, 
rather  depend  upon  the 
the  individual  and 

then  is  the  historical 
tion  in  determining  the 

individual  and  these 


bet\  ^een 


rit 


Psychological  Labs.,  Carnegik  Inst,  of  Tech. 

Pittsburgh,  Pa, 
VARIABLES  UNDERLYING  SOCIOMETRIC  STATUS 
IV.    SOME  FURTHER   FINDINGS  ON  LEADERSHIP, 
FOLLOWER34IP  AND  FRIENDSHIP,   by  E.  P. 
Hollander.    Technical  rept.  on  Contract  Nonr- 
1849(00).    Nov  58,    12p.    5  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30 


iec  ir 


Using  pxx)r  nomination  data  s 
medical  students  at  the 
analysis  was  undertaken  paralleling 
analysis  by  Hollander  and  Webb} 


PB  143  460 


ed  from  graduating 
Univers)ity  of  Pittsburgh,  an 
previous  the 
of  nominations  on 


leadership,  followership,  and  friendship.    Corrobo- 
ration of  these  earlier  findings  was  obtained.    Some 
implications  were  seen  regarding  the  differential 
evaluative  base  underlying  these  nominations. 


psychological  Research  Association,  Inc., 

Arlington,  Va. 
A  REPORT  ON  RESEARCH  CONCERNING  A 
METHOD  FOR  OPTIMIZING  THE  EFFICIENCY  OF 
TRAINING  PROGRAMS,  by  James  F.  Parker,  Jr. 
Annual  rept.  on  Contract  Nonr- 2489(00).  Dec  58,  14p. 
1  ref. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  617 

This  report  is  intended  to  describe  the  basic  nature  of 
the  program  and  to  indicate  results  which  might  be 
forthcoming.  It  is  not  designed  as  a  definitive  repon 
on  results  obtained  during  a  particular  phase  of  the 
project . 


Psychologisch  Laboratorium  van  de  Universieit  te 

Nijmegen  (Netherlands). 
THE  PROCESS  OF  ASSIMILATION  WITH  STRANGERS 
TO  A  NEW  LIVING  AND  WORKING  ENVIRONMENT. 
Annual  Technical  rept.  no.  1,    1  Feb  58-1  Mar  59,  on 
Contract  DA  91-508-EUC-285.    Mar  59.   71p.    1  ref. 
AD-213  233. 
Order  from  LC  mi$4.  50,   ph$12.  30  PB  143  366 

The  investigation  is  carried  in  two  separate  parts  (I 
and  II).    Investigation  I  refers  to  the  pre>cess  of  assimi- 
lation with  unmarried  Italians,   natives  of  Sardinia,  who 
are  employed  as  miners  in  the  Dutch  National  Coal- 
mines.   In  this  investigation  3  groups  of  20  Italians  are 
interviewed.    Investigation  II  refers  to  the  pre>cess  of 
assimilatipn  with  40  Indian-Dutch  families  who  were 
expelled  from  their  native  country  and  settled  in  the 
Netherlands  in  the  hope  of  building  up  a  new  existence. 
The  present  Report  can  only  give  an  account  of  the  re- 
sults of  phase  1,  investigation  II. 


Vanderbilt  U.  ,   Nashville,   Tenn. 
AUTHORITARIANISM  AND  LEADER  ACCEPTANCE, 
by  Edward  P.  Crockett  (Master's  thesis).    Technical 
rept.  no.  5  on  Contract  Nonr-2I49(02).    Oct  58,   22p. 
29  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  708 

The  relationship  between  authoritarianism  and  accept- 
ance of  formal  leadership  in  established  organizations 
was  examined  from  the  following  standpoints:  (a)  Ac- 
ceptance of  formal  leadership  as  a  function  of  member 
authoritarianism,  (b)  Leader  acceptance  as  a  function 
of  leader  authoritarianism,    (c)  Leader  acceptance  as 
related  to  the  degree  of  correspondence  between 
authoritarianism  in  the  leader's  and  follower's 
personalities. 


Vanderbilt  U.,  Nashville,  Tenn. 
EXTRAPUNITIVENESS  AND  AUTHORITARL\NISM- 
CHANGES  IN  ATTITUDINAL  CORRELATES  AS  A 
RESULT  OF  FRUSTRATION,  by  Jack  M.  Wright. 
Technical  rept.  no.  7  on  Contract  Nonr- 2 149(02). 
[1959]  26p.  17  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  710 
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The  results  of  relating  changes  in  professed  attitudes 
of  individuals  (as  a  result  of  frustration)  to  extra- 
punitiveness,  as  measured  by  the  P-F  Study,  and 
authoritarianism,  as  measured  by  the  California 
F-scale,  and  relating  these  changes  to  one  another, 
and  summarized  below.  When  frustrated  by  an 
authority  figure,  authoritarians  inclreased  (in  a  posi- 
tive direction)  their  evaluations  of  peer  group, 
authority  figures,  people  in  general,  and  self,  more 
than  did  nonauthoritarians .  Evidence  was  also  found 
to  the  effect  that  authoritarians  are  more  easily  frus- 
trated than  are  nonauthoritarians  .  Through  the  tech- 
nique of  partial  correlation,  evidence  was  found  of  a 
tendency  on  the  part  of  authoritarians  to  suppress  ag- 
gression toward  a  frustrating  authority,  necessitat- 
ing an  increased  positive  evaluation  of  self  and  others 
as  a  form  of  compensation.  Lack  of  any  significant 
correlations  between  the  P-F  Study  and  changes  in  the 
variables,  or  with  the  F-scale,  is  discussed  as  being 
the  result  of  lack  of  consideration  on  the  j)an  of  this 
instrument  of  certain  factors  of  a  social  nature  which 
aid  in  determining  reactions  to  frustration. 


Vanderbilt  U.  ,  Nashville,  Tenn. 
RECIPROCAL  INFLUENCE  OF  GROUP  AND  THREE 
TYPES  OF   LEADERS  IN  AN  INSTRUCTED  SITUA- 
TION, by  O.  J.  Harvey.    Technical  rept.  no.  4  on  Con- 
tract Nonr-2149(02).    Oct  58,   21p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  706 

The  small  groups  studied  were  squads  from  an  Army 
airborne  division.    From  these,  three  different  types 
of  leaders  were  sociometrically  determined.    The 
formal  leader  was  the  official  squad  leader  but  not 
preferred  as  leader  by  the  men.    The  informal  leader 
was  preferred  by  the  men  to  be  the  squad  leader  but 
was  not  the  official  leader.    The  formal -informal 
leader  was  both  the  official  squad  leader  and  preferred 
by  the  men  to  be.    The  total  number  of  subjects  was 
354,  285  experimental  and  69  control.    In  comparison 
to  the  control  groups,  the  leaders  in  all  conditions  con- 
formed markedly  to  the  judgments  of  the  members 
despite  the  large  differences  in  the  leader  and  members' 
stimuli.    Even  in  those  conditions  where  leaders  did 
depart  from  group  judgments  in  their  own  evaluations, 
the  influence  on  the  group  was  almost  nil.    Significant 
differences  occurred  among  the  different  leaders  in 
the  extent  to  which  they  were  influenced  by  group 
judgments.    Most  conforming  to  the  evaluations  of 
other  members  of  the  group  was  the  unpopular  formal 
leader  in  the  absolute,  or  more  uncertain,  condition. 
Possible  implications  of  this  for  military  leadership 
were  indicated.    Authoritarianism,  group  satisfaction 
and  solidarity,  and  informal  status  in  the  group  did 
not  relate  to  influencibility.    However,   members' 
popularity  in  the  squad  did  correlate  significantly  to 
their  influence  by  the  leader  in  the  informal -absolute 
and  informal -gradual  conditions,  the  conditions  in 
which  the  leader  was  the  one  preferred  by  the  men  to 
be  their  leader. 


Vanderbilt  U.  ,   Nashville,  ^Tenn. 
STATUS  AND  CONFORMITY  TO  PRESSURES  OF 
INFORMAL  GROUPS,  by  O.  J.  Harvey  and  Conrad 
Consalvi.    Technical  rept.  no.  6  on  Contract  Nonr- 
2149(02).    Oct  58,   16p.   10  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  709 


This  study  was  concerned  primarily  with  the  differen- 
tial conformity  of  the  leader,   second  and  lowest  ranking 
member  to  pressures  in  the  informal  group.    The  in- 
formal groups  were  27  cliques  sociometrically  selected 
from  a  training  school  for  delinquent  Jxjys.    The  main 
finding  of  the  study  was  that  the  second  status  member, 
the  one  only  one  step  removed  from  the  top,  was 
significantly  more  conforming  to  judgments  of  the  other 
members  than  was  either  the  leader  or  lowest  status 
man.    The  leader  was  least  conforming  but,  due  per- 
haps to  smallness  of  the  sample,  not  reliably  less 
than  the  lowest  status  person. 


Walter  Reed  Army  Inst,  of  Research,  Washington, 

D.  C. 
ASPECTS  OF  GROUP  BEHAVIOR  UNDER  ATOMIC 
ATTACK,  by  Donald  N.  Michael.    Aug  56,   16p. 
Management  of  Mass  Casualties  Publication  no.  582. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  753 

A  lecture  presented  to  the  students  of  the  course 
"Medical  Care  of  Atomic  Casualties"  at  Waller  Reed 
Army  Medical  Center. 


[Washington  U.  ,  St.   Louis,  Mo.   School  of  Medicine] 
THE  EFFECTS  OF  MASSED  AND  SPACED  ELEC- 
TROCONVULSIVE SHOCK  ON  CCNFLICT  BEHAVIOR 
IN  THE  MALE  ALBINO  RAT.   by  G.   J.   Williams. 
Status  rept.   for  June-31  Dec  57  on  Contract  Nonr- 
816(06).    [1957]  7p.   AD- 203  078. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  205 

See  alsoPB  140  182 


Washington  U. ,   Seattle. 
THE  GENERAL  AND  PRIMARY  FACTORS  IN 
STUDENT  EVALUATION  OF   TEACHING  ABILITY, 
by  Thomas  F.  Hodgson.    Rept.  on  Contract  Nonr- 
477(08)  and  Public  Health  Research  Grant  M-743(C3). 
Oct  58,   lOlp.   15  refs. 
Order  from  LC  mi$5.  70,   ph$16.  80  PB  143  713 

The  following  points  are  covered: 

Methodology 

Studies  of  the  general  factor  model 

Definition  of  symbols 

Simple  structure 

Orthogonal  rotation 

Oblique  rotation 

Extended  vector  analysis 

Final  rotated  matrix 

Analytic  solutions 

Oblique  transformation  matrix  H  and  primary  factors 

Correlations  among  primary  factors 

The  general  factor 

Augmented  factor  space,  followed  by 

Discussion 


BIOLOGICAL  SCIENCES 


Arctic  Aeromedical  Lab.  ,   Ladd  AFB,   Alaska. 
A  SIMPLIFIED  APPARATUS  FOR  THE  PREPARATION 
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OF  TISSUE  SLICES,  by  John  P 
7  refs.  Technical  rept.  57-42; 
Order  from  LC  mi$2.  40,  ph$3. 


s 


The  construction  and  use  of  a 
apparatus  is  described.    It  offe 
tages:   it  can  be  easily  construcited 
ble  and  inexpensive  materials; 
the  cutting  of  different  thicknes 
simple  to  learn  to  use;  and  it  is 
small  amounts  of  tissue  are  av<  i 


mple  tissue  slicing 
s  the  following  advan- 

from  readily  availa- 
t  is  easily  adapted  to 
es  of  slices;  it  is 
especially  useful  where 
lable  for  slicing. 


^larvard  U.  ,  Cambridge,  Ma 
TETANUS  TOXOID  PRODUCTION 
Eaton,  Clarke  T.  Gray,  and  Paiili 
for  May  54-31  Oct  58  on  Contra :t 
Nonr- 1866(21).    [1958]  12p.  6  refs. 
Order  from  LC  mi$2.  40,  ph$3.  pO 

A  summary  of  observations 


Oak  Ridge  National  Lab'. ,   Teiin 
GENETIC  DIFFERENCES  IN 
MARKERS  FOR  BONE  MARROW 
PLANTATION  IN  MICE,  by  Ra 
G.  E.  Cosgrove,  Jr. ,  and  R.  C , 
18  refs.   AFSAM  rept.  59-44. 
Order  from  LC  mi$l.  80,  ph$l. 


Both  hemoglobin  type  and  red  c 
be  autonomously  controlled  by 
nucleated  cell  from  which  the 
Thus,  genetic  differences  in  h 
as  markers  for  bone  marrow 
irradiated  mice.   Hemoglobin  t 
cularly  useful  where  the  H-2 


Anatomy  and  Physiology 


Hannon.    May  59,    lip. 

AD- 220  679. 

30  PB  143  530 
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Owen.    Mar  59,  4p. 
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Aero  Medical  Lab.  ,  Wright  A 
Wright- Patterson  AFB,  Ohio. 
THE  EFFECTS  OF  POSITIVE 
THE   RELATION  BETWEEN  IL 
INSTRUMENT  READING,   by 
Mitchell  B.  Riley.    Nov  58.   13p 
nical  rept.  58-332;  AD- 206  663, 
Order  from  LC  mi$2.  40,  ph$3. 


r  Development  Center 

ACCELERATION  ON 
LUMINATION  AND 
W  lliam  J.  White  and 
7  refs.    WADC  Tech- 


50 


PB  143  544 


The  following  basic  findings  resulted  from  an  analysis 
of  the  data  from  this  experimen|:  (1)  At  the  higher 
levels  of  instrument  illumination,   increasing  acceler- 
ation and  decreasing  luminance  produce  relatively 
small  increase  in  reading  errorjs.    (2)  At  marginal 
levels  of  illumination,  acceleration  and  luminance 
i-interact  to  produce  a  relatively  large  increase  in 
error.    (3)  Intensity  of  illumination  can  compensate 
for  the  decline  in  visual  perforriance  at  stress  levels 
above  1  g. 


Aero  Medical  Lab.  ,  Wright  Ai;-  Development  Center, 

Wright- Patterson  AFB,  Ohio. 
SHORT  TIME  HUMAN  TOLERANCE  TO  SINUSOIDAL 
VIBRATICMS,  by  Gerd  H.   Ziegehruecker  and  Edward 


B.  Magid.   Rept.  on  Acoustic  Energy  Control.  July  59, 
18p.    15  refs.   WADC  Technical  rept.   59-391. 
Order  from  OTS  $0.  50  PB  161  083 

Short  time  human  tolerance  criteria  for  sinusoidal  vi- 
bration from  1  to  15  cps  were  determined  using  10 
healthy  male  subjects  ranging  in  age  from  23  to  34 
years.    At  each  frequency,  the  amplitude  was  increased 
at  a  constant  rate  from  zero  to  the  point  where  the  sub- 
ject stopped  the  run  because  he  thought  that  further  in- 
crease might  cause  actual  bodily  harm.    The  lower 
levels  of  tolerance  were  found  to  be  between  1  and  2  g 
at  3  -  4  cps  and  at  7  -  8  cps.    The  highest  tolerance 
level  of  7  -  8  g  was  found  at  15  cps.    Subjective  toler- 
ance linxits  were  found  to  be  caused  by  one  or  more  of 
seven  specific  sensations  or  symptoms.    Physiological 
observations  during  vibration  exposure  were  also 
made. 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.   Mex. 
PHYSIOLOGICAL  EFFECTS  OF   INERT  GASES,   by 
S.   F.   Cook  and  H.   A.    Leon  (U.   of  California).   Rept. 
on  Contract  AF  29(600)1313.  June  59,  40p.   42  refs. 
AFMDC-TR-59-26;  AD-216  891. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  143  657 

This  report  presents  the  results  of  investigations  on 
the  use  of  helium  and  other  inert  gases  in  sealed  cabin 
environments.    Included  in  the  repon  is  an  extensive 
bibliography  of  previous  work  in  this  field  as  well  as 
results  obtained  from  experiments  conducted  under  the 
above  contract.    This  Technical  Report  is  prepared 
from  progress  reports  and  the  final  report  submitted 
by  Professor  Cook  during  and  upon  completion  of  the 
studies. 


Aviation  Medical  Acceleration  Lab. ,   Naval  Air 

Development  Center,  Johnsville,  Pa. 
THE  EFFECT  OF  TEMPERATURE  ON  TOLER- 
ANCE TO  POSITIVE  ACCELERATION,  by 
Benjamin  F.  Burgess,  Jr.    Rept.  no.   16  on  Proj. 
NM  19  01  12. 1;  26  May  59,   13p.    3  refs.  NADC-MA- 
5905. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  738 

With  the  advent  c£  space  flight,  the  problems  associ- 
ated with  the  physiological  effects  of  extreme  temper- 
atures may  become  a  critical  factor  relating  to  pilot 
performance  under  conditions  of  high  acceleration. 
In  crder  to  determine  the  effects  of  high  environ- 
mental temperatures  on  G  tolerance,  six  trained 
centrifuge  subjects  were  exposed  to  positive  accel- 
eration in  Lhe  heated  gondola  of  the  Johnsville  centri- 
fuge.   Seven  thermocouples  were  located  at  strategic 
places  over  the  body  surface  in  order  to  obtain  an 
accurate  recording  of  skin  temperature.   Although 
humidity  was  not  controlled,  it  was.  recorded  during 
all  centrifuge  runs.    The  environmental  temperatures 
studied  ranged  from  75^  to  160^  where  a  decre- 
ment in  G  tolerance  of  1  G  has  been  obtained  at  the 
upper  temperature  range. 


Aviation  Medical  Acceleration  Lab.  ,  Naval  Air  De- 
velopment Center,  Johnsville,  Pa. 
A  STUDY  OF  THE  EFFECTS  OF  POSITIVE  ACCEL - 
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ERATION  UPON  ERYTHROCYTE  HYDRATION  IN 
HUMAN  SUBJECTS,  by  Richard  L.   Fenichel,  and 
George  H.   Kydd.   12  May  59,   15p.  9  refs.   Rept.  no.   1 
on  Proj.   NM  19  02   12.2;  NADC-MA-5904. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  250 

The  seven  subjects  employed  in  this  st,udy  were  ex- 
posed to  a  standardized  pattern  of  positive  G.    Each 
subject  experienced  positive  accelerations,  which  were 
begun  at  1.  5  G  and  were  increased  at  half  G  incre- 
ments, with  5-nunute  rest  periods  between  runs,  until 
the  subject  lost  peripheral  lights.    Table  I  shows  the 
acceleration  schedule  that  was  employed.    Blood  sam- 
ples were  drawn  before  the  acceleration  series  was 
begun,  after  the  third  run,  and  after  the  run  in  which 
the  subject  lost  peripheral  lights. 


California  Agricultural  Experiment  Station,  Davis.        / 
PHYSIOLOGICAL  RESPONSES  TO  ARTIFICIAL  AL- 
TERATIONS IN  WEIGHT,  by  C.   F.   Kelly, 
A.  H.  Smith,  and  C.  M.  Winget.  Annual  progress  rept. 
no.  2,   15  Apr- 15  Dec  57,  on  Contract  Nonr- 22 11(01). 
15  Dec  57    30p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  628 

These  experiments  indicate  that  chickens  can  survive 
accelerative  forces  up  to  4  Gs,  though  with  consider- 
able mortality  and  growth  repression.    Up  to  2.  5  Gs. 
however,  this  treatment  appears  to  have  little  effect 
(i.  e. ,  normal  growth  and  negligible  mortality).    No 
definite  syndrome  has  been  established  for  birds  dying 
while  exposed  to  an  accelerative  force.    Birds  grown 
under  an  accelerative  force  show  some  anatomic 
changes.    Physiological  changes  observed  have  been 
quite  variable,  and  sometimes  contradictory  between 
different  trials.    It  is  assumed  that  these  differences 
arise  from  other  factors  (age  of  animals,  temperature 
acceleration  schedule,  etc. )  and  can  be  rationalized 
with  the  accumulation  of  more  data.    Consistent 
changes  have  been  observed  in  heart  rate  (increased) 
and  respiratory  frequency  (decreased).    On  return  to 
normal  gravity,  the  physiological  differences  between 
centrifuged  birds  and  their  controls  disappear  in  about 
3  weeks.    In  some  cases  there  is  a  period  of  over  com- 
pensation (viz.  :  respiratory  frequency,  which  is  de- 
creased in  centrifugation,  becomes  faster  than  the  con- 
trols during  the  first  two  weeks  at  normal  gravity. ) 
Some  progress  has  been  made  on  the  development  of  a 
high-Gs  strain. 


California  Inst,  of  Tech.  [Pasadena]. 
FACTORS  STIMULATING  PRODUCTION  OF 
HEMOGLOBIN  AND  RED  CELLa    Annual  rept.  for 
year  ending  31  Dec  57  on  Contract  NcHir- 220(09). 
6  Dec  57,  2p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  650 


Cornell  Aeronautical  Lab.  ,  Inc.  ,  Buffalo,  N.  Y. 
PERCEPTRON  SIMULATION  EXPERIMENTS,  by  Frank 
Rosenblatt.   Rept.  on  Contract  Nonr-2381(00).  June  59, 
37p.  8  refs.   Rept.   VG-1196-G-3. 
Order  from  OTS  $1.  00  PB  161  065 

A  number  of  papers  and  reports  have  been  published 
describing  the  theory  of  a  new  brain  model  called  the 


perceptron.    The  perceptron  is  a  minimally  constrained 
"nerve  net"  consisting  of  logically  simplified  neural 
elements,  which  has  been  shown  to  be  capable  of  learn- 
ing to  discriminate  and  recognize  perceptual  patterns 
(References  5,  6.  7,  8).    This  paper  is  concerned  with 
a  report  of  digital  simulation  experiments  which  have 
been  carried  out  on  the  perceptron,  using  the  IBM  704 
computer  at  the  Cornell  Aeronautical  Laboratory. 
These  experiments  are  intended  to  demonstrate  the 
performance  of  particular  systems  in  typical  environ- 
mental situations,  free  from  any  approximations  which 
have  been  used  in  the  previously  published  mathemati- 
cal analyses.    In  the  simulation  programs,  the  action 
of  every  cell  and  every  connection  in  the  network  is 
represented  in  detail,  and  visual  stimuli  are  repre- 
sented by  dot  patterns  corresponding  to  illuminated 
points  in  a  retinal  mosaic. 


Florida  U.  Coll.  of  Medicine,  Gainesville. 
ESTIMATION  OF  THYROXINE  OUTPUT  BY  THE 
THYROID  GLANDS  OF  NORMAL  AND 
ADRENALECTOMIZED  RATS  BY  MEANS  OF  A 
SIMPLE  COOLING  TEST,  by  Melvin  J.  Fregly. 
May  59,  8p.    17  refs.   AFSAM  rept.  59-28. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  383 

Adrenalectomy,  administration  of  propylthiouracil, 
or  a  combination  of  these  two  treatments  increased 
significantly  the  rate  of  cooling  of  rats  restrained 
and  subjected  to  air  at  5°  C.    Propylthiouracil 
administration  increased  rate  at  cooling  55  percent 
above  that  of  untreated  ccmtrol  rats  wiiile  adrenalec- 
tomy increased  rate  of  cooling  84  percent.    The 
combination  of  these  two  treatments  increased  rate 
of  cooling  99  percent.    Dead  rats  cooled  201  percent 
faster  than  control  rats.   Administration  of  graded 
doses  of  thyroxine  to  both  adrenalectomized-PTU- 
treated  rats  and  to  normal -PTU-  treated  rats  in- 
Qicated  that  1.  9  and  4.  4  gamma  per  day  oi  tnyroxine, 
respectively,  were  required  to  return  rate  of  cooling 
to  that  of  comparable  controls.   TTiese  doses  are, 
therefore,  the  best  estimates  of  thyroxine  outputs  by 
thyroids  of  these  animals.    The  results  suggest  that 
achrenalectomy  is  accomj>anied  by  diminished  thyroid 
function.    TTiis  fact  makes  difficult  any  evaluation  of 
the  relative  roles  of  thyroid  gland  and  adrenal  glands 
in  the  maintenance  of  body  temperature  of  rats  ex- 
posed to  cold. 


Institute  of  Andean  Biology,  Lima  (Peru). 
CREATININE  EXCRETION  AND  BODY  COMPO- 
SITION AT  HIGH  ALTITUDES,  by  Emilio  Picon- 
Re^tegui.   Feb  59,  9p.  16  refs.  AFSAM  rept.  58-98. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  749 

To  test  the  hypothesis  that  urinary  creatinine  can  be 
used  in  the  prediction  of  body  compartments  we  have 
measured  urinary  creatinine  excretion  and  related 
these  data  to  body  mass  and  to  body  compartments  on 
the  same  subjects . 


Johns  Hopkins  Hospital,  Baltimore,  Md. 
A  BUBBLE  METHOD  FOR  ESTIMATION  OF  Pco2 
AND  Po2   IN  WHOLE  BLOOD  [AND]  AN  ANALYSIS 
OF   ERRORS  IN  THE  BUBBLE  METHOD  FOR  ESTI- 
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MAT  ION  OF  Pco2  AND  P02   IN 
Richard  L.   Riley,  Richard  H. 
Nov  58,  2lp.   22  refs.   AFSAM 
Order  from  LC  mi$2.  70.  ph$4. 


WHOLE  BLOOD,  by 

Shepard  and  others, 
rjjpts.   58-(l35,   136). 
0  PB   143  385 
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Mount  Zion  Hospital,  San  F 
STUDIES  OF  THE  RELATIONS 
ROPHYSIOLOGICAL  AND  BEHAiVlORAL 
IN  MAN,  by  Bertram  Feinstein 
1  Apr  56-30  June  58  on  Contract 
17  July  59.  49p.  6  refs.   AFOSR 
Order  from  LC  mi$3.  30,  ph$7. 


isco,  Calif. 
4IPS  BETWEEN  NEU- 
PROCESSES 
Final  rept.   for 
AF  18(603)48. 
TR-59-58;  AD- 2 16  107. 
PB  143  356 
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Pennsylvania  U.  ,   Philadelphia. 
THERMAL  RADIATION  IN  PHYSIOLOGY 
Hardy.    Final  rept.  for  15  Nov  5' 
Nonr-551(ll).    15  Nov  58,  7p.   11 
Order  from  LC  mi$l.  80,  ph$l.  ^0 


Development  of  a  radiometer  foi 
measurement  of  skin  temperatu 


1  e. 


(Quartermaster  Research  and  Engineering  Center, 

Natick,   Mass. 
EFFECT  OF  CONTINUOUS  COIiD 
NOCTURNAL  BODY  TEMPERAIJURE 
M.  B.  Kr eider,  P.  F.  lampietro 
lOp.    6  refs.    Technical  rept.   EPJ- 
Order  from  LC  mi$l.  80,  ph$l.  8P 


Effects  of  continuous  cold  stress 
o[  body  temperature  were  studie<l 
stress  consisted  of  living  at  60^' 
days,  wearing  only  shorts.    This 
preceded  and  followed  by  2  weeki ; 
Activity  (minimal)  and  diet  were 
entire  42 -day  period.    One  blanket 
Rectal  temperatures  (Tr)  and  s 
were  measured.    EXiring  sleqj 
and  to  lower  values  (35. 6°C)  during 
than  during  the  control  period  (3i ) 
sleep  Ts  was  slightly  lower  in 
control  period;  also,  Ts  did  not 
drop  characteristic  of  sleep  in 
Comparison  of  Tr  and  Ts  betweeji 
and  the  last  2  days  of  cold  period 
lowing  differences:  (1^  nocturnal 
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and  others.  July  59, 
117. 

PB  143  413 


on  24- hour  patterns 
in  5  men.    Cold 
(15.  6OC)  for  14 

cold  period  was 
at  8OOF  (26. 7^0. 

the  same  for  the 
was  used  at  night, 
temperatures  (Ts) 
fell  more  rapidly 
cold  exposure 

.1°C).    During 
cold  than  in  the 
^xhibit  the  gradual 
control  period, 
the  first  2  days 

revealed  the  fol- 

Tr  fell  0.  23  degrees 


C(0.  4  degrees  F)  lower  on  the  later  cold  nights ;  (2) 
nocturnal  toe  temperatures  were  15  degrees  C  (27 
degrees  F)  higher  on  the  later  cold  nights.    Temper- 
atures of  the  arch  followed  the  same  pattern  as  those 
of  the  toe.    No  significant  differences  were  found  in 
daytime  temperatures  between  early  and  later  cold 
days.    The  data  suggest  that  evidence  for  acclimati- 
zation to  cold  in  terms  of  altered  body  temperature 
responses  may  be  fruitfully  sought  in  responses 
during  rewarming  and/or  sleep. 


St.   Louis  U.  School  of  Medicine.  Mo. 
FAILURE  IN  TEMPERATURE  REGULATION  DUR- 
ING PROGRESSIVE  DEHYDRATION,  by  Alrick  B. 
Hertzman  and  Iain  D.   Ferguson.   Rept.  on  Physiology 
of  Flight,  Contract  AF  33(616)3357.  July  59,  32p. 
44  refs.  WADC  Technical  rept.  59-398. 
Order  from  OTS  $1.00  PB  161  084 

CXiring  exposure  to  an  ambient  temperature  of  43.  3°C. 
(UQOF. )  without  food  or  water,  the  body  weights  of 
young  male  subjects  decreased  at  the  rate  of  0.  5  per 
cent  per  hour  of  exposure,  their  body  temperatures 
rose  0.  l^C.  per  hour,   but  the  total  sweat  production 
changed  little  despite  the  increase  in  body  temperature 
Calculations  indicated  that  the  latter  was  due  to  a 
slightly  inadequate  sweating  which  in  turn  was  attrib- 
uted to  a  rising  thermal  threshold  for  sweating.    Re- 
gional sweating  rates  varied  widely  during  the  expo- 
sure, particularly  on  the  uppa-  parts  of  the  body. 
Cutaneous  conductances,  thermal  circulatory  indices 
and  the  pad  pulses  in  the  finger  and  toe  changed  very 

little;  there  was  no  evidence  of  peripheral  circulatory 
failure  in  these  experiments.    The  theoretical  impli- 
cations are  discussed. 


School  of  Aviation  Medicine,   Randolph  AFB    Tex   | 
AUDITORY  ACUITT  MEASURED  BY  AUTOMATIC' 
AND  MANUAL  AUDIOMETRY,   by  Max  H.  O'Connell 
Nov  57,   6p.    11  refs.    Rept.  58-13. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  138  995 

Auditory  thresholds  were  established  for  24  subjects 
on  the  Rudmose  model  ARJ-3  audiometer,  on  the  SAM 
model  56-2  automatic  audiometer,  and  on  the  standard 
Maico  H-1  audiometer.    The  test  results  are  compared 
by  percent  agreement  and  probability  of  such  differ- 
ences occurring  by  chance.    The  result  erf  one  retest 
per  subject  is  also  given.    Additional  test- retest  data 
obtained  at  the  1955  Wisconsin  State  Fair,  using  the 
SAM  model  56-2,  are  presented. 


School  of  Aviation  Medicine.   Randolph  AFB.  Tex. 
MEASUREMENT  OF  AUDITORY  THRESHOLD  BY 
MANUAL  AND  SAM  AUTOMATIC  AUDIOMETRY,   by 
Max  H.  O'Connell  and  Paul  M.  Baccaro.    Mar  59,   Up 
10  refs.    Rept.  58-131. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  746 

Threshold  data  were  obtained  on  two  groups  of  un- 
skilled listeners  ~  one  group  with  "normal"  hearing 
and  the  other  with  "subnormal"  hearing.    No  significant 
differences  were  found  between  the  single  descent  and 
triple  descent  audiometric  technics  when  averaged 
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over  the  two  groups;  test- retest  reliability  coefficients 
were  .  84  and  .  96  for  the  normal  and  subnormal  groups, 
respectively.    The  SAM  Model  57-1  automatic  audiom- 
eter provided  test  results  which  were  significantly  dif- 
ferent from  the  average  of  single  and  triple  descent 
audiometry.    Test  results  showed  significantly  poorer 
thresholds  at  500,   1000,  and  6000  cps,  a  significantly 
better  threshold  at  40(X)  cps,  and  no  significant  differ- 
ence at  2000  cps  for  the  normal  group.    The  subjects 
in  the  subnormal  group  showed  significantly  poorer 
thresholds  at  500,   1000,  2000,  and  6000  cps,   signifi- 
cantly better  thresholds  at  4000  cps,  and  no  significant 
difference  at  30(X)  cps.    Although  the  results  showed 
statistically  significant  differences  between  manual 
and  automatic  audiometry,  the  three  test  methods 
yielded  mean  threshold  scores  which  were  highly 
similar. 


School  of  Aviation  Medicine,   Randolph  AFB,  Tex. 
PHYSIOLOGIC  RESPONSE  TO  SUBGRAVITY:  ME- 
CHANICS OF  NOURISHMENT  AND  DEGLUTITION 
OF  SOLIDS  AND  LIQUIDS,   by  Julian  E.   Ward,  Willard 
R.  Hawkins,  and  Herbert  D.   Stallings,   Jr.   Jan  59,  5p. 
4  refs.   Rept.   59-2. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  585 

In  order  to  study  the  mechanics  of  nourishment  during 
weightlessness,   165  subgravity  parabolas  were  flown 
in  an  F-94C  aircraft.    Twenty-five  experimental  sub- 
jects attempted  to  drink  from  an  open  container,  a  con- 
tained fitted  with  pierced  lid  and  plastic  straw,  and  a 
plastic  squeeze  bottle.    Observations  were  made  re- 
garding deglutition  of  solids,  including  swallowing  of 
both  well  and  poorly  masticated  boli.    Drinking  from 
open  containers  proved  to  be  more  difficult  than  had 
been  anticipated.    For  reasons  of  safety,  closed  con- 
tainers,  such  as  squeeze  bottles,   must  be  used  to 
transfer  liquids  to  the  mouth  under  conditions  of  zero- 
gravity;  the  use  of  straws  is  not  practical.    Deglutition 
of  liquids  or  well  masticated  solids  can  be  accom- 
plished with  little  or  no  difficulty  in  the  weightless 
state.    However,  a  large  solid  bolus  of  food  is  a  poten- 
tial aspiration  problem.   Regurgitation  of  stomach  con- 
tents may  become  a  serious  annoyance  during  orbital 
flight.  .Only  a  small  quantity  of  liquids  should  be  taken 
at  one  time.    Movements  or  abdominal  pressures, 
which  may  initiate  vomiting,  must  be  avoided. 


School  of  Aviation  Medicine,   Randolph  AFB,   Tex. 
SOURCES  OF   VARIABILITY  AMONG  ARTICULATION 
TESTS  FOR  NORMAL  EARS  WITH  PB  WORD  LISTS, 
by  Asher  S.  Wolfe  and  Max  H.  O'Connell.    Mar  59,  7p. 
12  refs.    Rept.  58-123. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  747 

Results  of  the  experiment  indicated  that:  (1)  test  scores 
were  poorer  for  the  higher  signal  intensity  levels;  (2) 
one  test  list  was  definitely  more  intelligible  than  the 
other  three  lists  at  all  presentation  levels;  (3)  linear 
increases  in  articulation  scores,  as  the  tests  pro- 
ceeded, were  not  significant  thus  tending  to  refute  a 
learning  effect;  and  (4)  the  low  reliability  of  these 
lists  precludes  the  acceptance  of  the  test  material  as 
a  reliable  measurement  tool. 


University  Hospitals,   Iowa  City,   Iowa. 
BEATS  IN  COCHLEAR   MODELS,   by  Juergen 
Tonndorf.   June  59,  22p.    18  refs.   AFSAM  rept.   59-57. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  584 

Beats  in  cochlear  models  were  studied  from  tao 
aspects:  (1)  Their  effect  upon  cochlear  fluid  motion 
which,  occurring  along  elliptic  orbits,  essentially 
represent  Lissajous  figures.    The  orbits  expanded  and 
contracted  synchronously  with  the  beat  rate.    Thereby, 
a  partial  rectification  (asymmetric  expansion)  became 
apparent  which,   occurring  in  opposite  directions  in  the 
two  scalae  across  the  partition,  constituted  the  beat. 
This  latter  phenomenon  was  caused  by  the  stiffness 
gradient  of  the  cochlear  partition.    (2)  Their  effect  on 
the  traveling  wave  pattern  along  the  partition  was  orig- 
inally described  by  Bekesy.    Stroboscopic  examination 
revealed  that  the  beat  frequency  modulates  the  two  pri- 
maries thus  producing  two  additional  side  bands.    The 
displacement  pattern  of  the  membrane  when  viewed  by 
high-speed  motion  picture  photography,  however,  did 
not  give  any  evidence  of  these  five  frequencies.    Only 
the  intertone  (and  the  beat)  were  present.    It  then  be- 
came apparent  that  the  model  is  really  a  pattern  ana- 
lyzer of  complex  sound.    In  terms  of  cochlear  fluid 
motion,  it  is  able  to  resolve  complex  Lissajous  figures 
by  a  spatial  filter  action  along  the  partition  into  simple 
Lissajous  figures.    Any  deviation  from  steady  Lisaajout 
figures,  which  ordinarily  result  from  primaries  in  re- 
lation of  integral  numbers,  produces  beats.    Thus  beats 
of  imperfect  unison  as  well  as  of  mistuned  con.sonances 
have  essentially  the  same  cause:  a  cyclic  phase  change 
between  the  two  primaries. 


Vision  Research  Labs.  ,   U.  of  Michigan,   Ann  Arbor. 
THE  EFFECTS  OF   TARGET  SIZE  AND  SHAPE  ON 
VISUAL  DETECTION:   II.    CONTINUOUS  FOVEAL 
TARGETS  AT  ZERO  BACKGROUND  LUMINANCE, 
by  H.  Richard  Blackwell  and  Stanley  W.  Smith.    Rept. 
on  Proj.  Michigan,   Contract  DA  36-039-sc-52654. 
Jan  59,   26p.   8  refs.    2 144- 334- T. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  143  442 

In  this  experiment,   the  luminance  difference  for 
threshold  detectability  has  been  measured  for  45  tar- 
gets of  varying  size  and  shape  at  a  zero  background 
luminance.    Measurements  have  been  made  on  eleven 
observers  with  the  method  of  constant  stimulus  utiliz- 
ing the  temporal  forced-choice  procedure.    Foveal 
presentation  has  been  used,   with  an  exposure  duration 
of  0.  010  second.    The  targets  used  have  included 
circles,   rectangles,  multiple- legged  targets,  and 
special  targets  composed  of  two  rectangular  areas  of 
different  dimensions.    In  all  cases,  noncircular  targets 
were  less  detectable  than  circular  targets  of  equal 
area.    The  data  for  noncircular  targets  have  been  sub- 
jected to  empirical  and  theoretical  analyses.    The 
empirical  analysis  described  the  data  of  the  present 
study  in  some  detail.    The  data  were  also  analyzed  in 
terms  of  the  theoretical  analysis,  based  upon  an  ele- 
ment contribution  hypothesis,  with  additional  empirical 
factors.    Application  of  this  analysis  to  the  data  from 
the  present  study  required  modification  of  one  of  the 
two  empirical  factors  derived  from  the  first  study, 
and  addition  of  a  third  empirical  factor.    Accordingly, 
the  theoretical  analysis  appears  to  have  demonstrated 
somewhat  less  descriptive  generality  than  the 
empirical  analysis.         (See  also  PB  142  793) 
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Vision  Research  Labs  . ,  U.  of 
THE  EFFECTS  OF  TARGET  S 
VISUAL  DETECTION:  III.  EFF 
GROUND  LUMINANCE,  DURA' 


ichlgan,  Ann  Arbor. 
ZE  AND  SHAPE  ON 
iCTS  OF  BACK- 
[ON,   WAVELENGTH 


AND  RETINAL  LOCATION,  by  S. 
Blackwell,  and  CM.  Cutchsha\*(. 
Michigan,  Contract  DA  36-039-sic- 
11  refs.  Rept.  no.  2144-346-T. 
Order  from  LC  nii$2.70,  ph$4.1 


W.  Smith,  H.  R. 
Rept .  on  Proj . 
52654.  Dec  58,  21p. 

PB  143  444 


This  experiment  studied  the  coniparative  detectability 
of  circular  and  noncircular  targets  under  a  variety  of 
conditions  ,   It  was  found  that  noricircular  targets  were 
usually  considerably  less  detectable  and  were  never 
more  detectable  than  circular  tai^ets  of  equal  area. 
The  primary  objective  was  to  investigate  to  what  extent 
two  targets  of  markedly  noncircular  form  are  more  or 
less  detectable  than  circular  tari^ets  of  equal  area.  A 
long  thin  rectangle  and  a  cross  produced  from  two  long 
thin  rectangles  were  selected  for  study  on  the  basis  of 
earlier  studies  in  the  present  se:-ies.  Background 
luminance  was  varied  over  a  considerable  range,  as 
were  target  duration,  spectral  composition  and  retinal 
location.  Detection  thresholds  wsre  measured  by  the 
temporal  forced-choice  procedure,  (See  alsoPB  143442) 
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Vision  Research  labs.  ,   U.  of 
THE  EFFECTS  OF  TARGET 
VISUAL  DETECTION:    IV.    SOM 
PREVIOUS  INVESTIGATIONS,   b 
Blackwell.    Rept.  on  Proj.  Michig^ 
039-SC-52654.    Feb  59.   24p.    12 
2144-335-T. 
Order  from  LC  mi$2.  70.  ph$4. 
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The  basic  approach  of  the  pres 
lyze  data  from  the  earlier  repxari 
facilitate  comparison  with  the 
gators.    An  investigation  has  beeji 
of  the  perimeter  theory  of  Lamai 
ing  data  from  the  previous  paper 
formulation  is  shown  to  have  con 
success  with  the  data  of  Kristofff 
However,   it  is  believed  that  the 
be  supported  in  detail,  and  that 
theoretical  formulations  offered 
the  present  series  represent 
perimeter  theory.      (See  also  PB 


Biochemistry 


Arctic  Aeromedical  Lab.  ,   Lad( 
THE  EFFECT  OF  AN  EXCESS 
OXYGEN  CONSUMPTION  AND  I 
RATS,  by  Gisle  Bang,  Delilah 
Aug  57,   21p.   9  refs.    Technica 
Order  from  LC  mi $2.  70,  ph$4. 


The  effects  of  excess  of  vitamin 
and  repeated  doses  over  prolong 
energy  metabolism  and  the  I^^i 
have  been  studied.    It  may  be  concluded 
of  an  excess  of  vitamin  A  has  no 
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AFB,  Alaska. 
lOF   VITAMIN  A  ON 
31  METABOLISM  IN 
and  Kaare  Rodahl. 
rept.  57-39. 

PB  143  529 


M€tz 


8) 


^--both  single  doses 

p)eriods--on  the 
itietabolism  in  rats 

that  the  feeding 
effect  on  the  resting 


metabolism,  the  thyroid  uptake  of  1^31 ,  the  plasma 
1^31,  the  PBll31,  or  the  conversion  ratio  in  normal 
male  rats  under  the  conditicMis  studied. 

{ 

Army  Chemical  Corps.  ,  Fort  Detrick,  Md. 
RECOMMENDED  PROCEDURES  FOR  THE  IDENTI- 
FICATION OF  SELECTED  PATHOGENIC  MICROOR- 
GANISMS: BACTERIA,  FUNGI,  AND  ANTIBIOTIC 
SUSCEPTIBILITY  DETERMINATIONS,  by  Joshus  M. 
Leise,  Harold  Friedlander  and  others.  Second  edition, 
rev.  Mar  58,   105p.   48  refs. 
Order  from  OTS  $2.  50  PB  161  063 

The  manual  is  organized  in  a  sequence  identical  with 
that  of  the  basic  steps  followed  in  identification  pro- 
cedures, with  the  sections  on  methods  and  materials 
placed  at  the  end:  Section  I,  Treatment  of  Unknown 
Samples,  describes  the  concentration  and  fractionation 
procedures.  Section  II,  Initial  Identification  Proce- 
dures, outlines  the  steps  to  be  followed  in  identifying 
either  mixed  or  pure  cultures.  Section  III,   Inoculation 
of  Media,  lists  the  various  media  which  are  to  be  inoc- 
ulated with  the  unknown  sample  to  insure  the  growth 
and  subsequent  identification  of  the  unknown  pathogenic 
microorganisms.    Section  IV,  Colonial  Descriptions  of 
Pathogenic  Microorganisms,  describes  the  colonial 
appearance  of  selected  pathogens  on  eight  of  the  media 
listed  in  Section  IIL  Section  V,  Group  Identification, 
arranges  the  microorganisms  into  groups  to  facilitate 
tentative  identification  if  one  assumes  that  the  or- 
ganism in  question  is  pathogenic.    Section  VI,  Specific 
Microorganism  Identification,  contains  descriptions  of 
and  identification  procedures  for  each  microorganism 
and  toxin  listed  in  the  manual.    Section  VII,  Determi- 
nation of  Antibiotic  Susceptibility,  gives  directions  for 
determining  the  antibiotic  susceptibility  of  the  isolated 
microorganism.    Section  VIII,  Methods,  comprises 
detailed  descriptions  of  some  of  the  procedures  re- 
ferred to  in  the  text.    Section  IX,  Materials,  lists  the 
formulas  for  some  of  the  media  and  reagents  referred 
to  in  the  text,  including  the  source  of  components. 


Olifornia  U. ,  Los  Angeles. 
THE  BINDING  OF  STEROIDS  BY  BLOOD  PROTEINS, 
by  B.  H.  Levedahl.    Annual  progress  rept.  for 
Jan  56 -Jan  57  on  Contract  Nonr-2;i3(39).    18  Dec  56, 
5p. 
Ordei  from  LC  mi$l.  80,  ph$l.  80  PB  130  572 

The  object  of  this  pTOgram  is  to  study  the  interaction 
of  steroid  hormones  with  serum  proteins  so  that  the 
mechanism  of  interaction  of  steroids  and  proteins  can 
be  accurately  described. 


Duke  U.  School  of  Medicine,  Durham,  N.  C. 
PHOTOGRAPHIC  MEASUREMENT  OF  RETINAL 
VENOUS  BLOOD  OXYGEN;  VALUES  IN  NORMAL 
SUBJECTS  AND  THE  EFFECT  OF  CHANGE  IN  BODY 
POSITION  AND  IN  THE  INHALATION  OF  LOW  AND 
HIGH  OXYGEN  MIXTURES,  by  John  B.  Hickam  and 
Regina  Frayser.  Feb  59,  13p.  6  refs.  AFSAM  rept. 
58-155. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  745 

A  method  is  described  for  measuring  by  photographic 
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means  the  percent  oxygen  saturation  of  retinal  venous 
blood.  In  observations  on  34  normal,  seated  subjects, 
the  retinal  venous  blood  oxygen  saturation  was  esti- 
mated to  be  57  percent.  S.D.  11  percent.  When  the 
arterial  blood  oxygen  is  reduced  by  breathing  a  low 
oxygen  mixture,  the  retinal  venous  blood  oxygen  falls, 
but  less  than  the  arterial  oxygen,  with  a  resultant  de- 
crease in  the  retinal  arteriovenous  oxygen  difference. 
Presumably  this  is  associated  with  an  increased  reti- 
nal blood  flow,  resulting  from  the  visible  dilatation  of 
the  retinal  vessels.  In  12  subjects,  changing  from  the 
seated  to  the  recumbent  position  caused  an  apparent 
small  drop  in  retinal  venous  oxygen  saturation,  but 
the  change  was  not  statistically  significant.  In  17  sub- 
jects, breathing  100  jaercent  oxygen  caused  an  in- 
crease of  24  percent  in  the  retinal  venous  blood 
oxygen  saturation.  This  effect  is  much  larger  than 
anticipated  and  the  mechanism  of  the  increase  is  still 
obscure. 


School  of  Aviation  Medicine,   Randolph  AFB,  Tex, 
AORTAL  CHOLESTEROL  CONCENTRATIONS 
AFTER  LINODOXINE  ADMINISTRATION  IN  DOGS, 
by  Lawrence  J.  Milch,  Lesly  G.  Robinson  and  others. 
June  59,  5p.   5  refs.    Rept.  59-73. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  375 

Linodoxine  was  added  to  the  diet  of  6  dogs  fed  excess 
fat,  cholesterol,  and  piropylthiouracil  over  a  9-  to 
11- week  period.    Administration  of  this  drug  mixture 
was  associated  with  significantly  (P  <!  .05)  de- 
creased concentrations  of  aortal  cholesterol  as  com- 
pared to  a  simultaneously  maintained  group  of  dogs 
fed  the  same  diet  containing  a  placebo  mixture  of 
coconut  oil  in  place  of  Linodoxine.    Linodoxine  was 
also  associated  with  a  significant  shift  of  serum 
p-lipoproteins  toward  classes  of  higher  density,  a 
reversal  of  the  trend  noted  in  the  placebo-fed  group 
of  dogs. 


Texas  U.  Medical  Branch,  Galveston. 
PROPERTIES  OF  ERYTHROCYTES  WHICH  MAY 
INFLUENCE  THE  CONVERSION  OF  PROFIBRI- 
NOLYSIN  TO  FIBRINOLYSIN,  by  S.  N.  Kolmen, 
M.  Mason  Guest  and  D.   R.  Celander.   June  59,  9p. 
15  refs.   AFSAM  rept.  59-72. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  376 

Evidence  is  presented  that  erythrocytes  adsorb 
urokinase,  a  urinary  activator  of  plasma  profibri- 
nolysin,  and  that  in  the  adsorbed  state  urokinase  not 
only  remains  active  but  is  "protected"  from  factors 
normally  present  in  plasma.    When  washed  red  cells, 
devoid  of  components  at  the  fibrinolytic  system,  are 
exposed  to  plasma  they  acquire  simultaneously  in- 
hibitors to  urokinase  and  an  agent  capable  erf  lysing 
a  fibrin  clot.    Evidence  is  presented  that  these  ac- 
quired prc^jerties  are  the  result  of  adsorption  to  the 
erythrocyte  of  factors  present  in  plasma  and  that  this 
adsorption  is  affected  by  the  fibrinolytic  status  of  the 
animal  from  which  the  plasma  and  erythrocytes  are 
obtained.   Tlie  significance  d  the  erytfirocyte  in  the 
development  of  in  vivo  fibrinolytic  activity  is 
discussed. 
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Medical  Specialties  and  Equipment 


Microwave  Lab.  ,  Stanford  U.  ,  Calif. 
DEVELOPMENT  OF  A  LINEAR   ELECTRON   ACCEL- 
ERATOR FOR  MEDICAL  AND  RADIOGRAPHICAL 
PURPOSES.   Final  rept.   for  1  Mar  52-31  May  58  on 
Contract  Nonr-225(06).    May  58,  38p.  5  refs.  ML  rept. 
no.  518. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  142  959 

A  sealed-off  linear  electron  accelerator  for  medical 
use  has  been  developed,  and  its  operation  for  routine 
cancer  therapy  has  proved  very  satisfactory.    The  con- 
struction of  more  compact  accelerators  operating  at 
shorter  wavelengths  has  been  shown  to  be  feasible. 
The  major  cost  of  such  accelerators  is  in  the  rf  power 
supply  and  the  mechanical  mounting,  and  it  is  in  these 
comp>onents  that  further  development  is  required  if  the 
overall  cost  is  to  be  significantly  reduced.    This  final 
report  summarizes  the  individual  asp)ects  of  the  con- 
tract research,  and  also  contains  a  list  of  the  Techni- 
cal Reports  that  have  been  issued.    A  reprint  of  a 
summary  paper  on  "The  Stanford  Medical  Linear  Ac- 
celerator, "not  previously  issued,  is  also  included. 


School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
CLINICAL  EVALUATION  OF  DEVICES  AND  TECH- 
NICS FOR  THE  REMOVAL  OF  TOOTH  STRUCTURE, 
by  Jack  L.  Hartley  and  Donald  C.  Hudson.  Mar  59, 
22p.   121  refs.   Rept.  58-103. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  382 

Dental  handpieces  utilized  for  the  removal  of  tooth 
structure  have  been  evaluated.    A  clinico- laboratory 
study  was  made  of  all  currently  available  handpieces, 
the  newer  concepts  of  operative  and  crown  and  bridge 
procedures,  and  the  necessary  armamentarium.    The 
studies  indicated  that  instruments  which  produced  the 
ultrahigh  speeds  (180, 000  to  225, 000  r.  p.  m.  and 
above)  resulted  in  maximum  cutting  effectiveness, 
minimal  pulpal  trauma,   reduced  operator  fatigue  with 
optimum  control,  low  patient  annoyance,  and  increased 
life  of  cutting  instrument.    At  present,  these  speeds 
are  attained  by  the  air  turbine  handpieces 


School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
A  CLINICAL  EVALUATION  OF  THE  CAVITRON 
PORTABLE  PROPHYLAXIS  UNIT,  by  Clarence  M. 
McCall  and  Lucian  Szmyd.  July  59,  13p.  4  refs.  Rep)t. 
59-86. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  379 

f 

A  clinical  evaluation  of  tfie  ultrasonic  scaling  technic 

was  carried  out  on  240  military  subjects  .  The  ultra- 
sonic technic  was  found  to  be  as  effective  as  the  con- 
ventional scaling  method  in  the  removal  of  calculus 
while  the  conventional  oral  prophylaxis  technic  was 
superior  to  the  ultrasonic  method  in  the  removal  of 
stain.  Most  of  the  subjects  preferred  the  ultrasonic 
method  of  oral  prop>hylaxis  over  the  conventional  scal- 
ing technic.  No  statistical  difference  in  tooth  sensi- 
tivity or  tissue  trauma  was  noted  between  the  two  scal- 
ing technics . 


School  of  Aviation  Medicine,!  Randolph  AFB,   Tex. 
FREE   17-HYDROXYCORTICOSTEROID  LEVELS  IN 
PAROTID  FLUID,    SERUM.    AND  URINE  FOLLOWING 
THE  ORAL  ADMINISTRATION  OF  SYNTHETIC 
ANALOGS  OF  HYDROCORTISONE,   by  Ira  L.  Shannon 
and  John  R.  Prigmore.    May  5*5|,   4p.  3  refs.    Rept. 
59-79.  : 

Order  from  LC  mi$l.  80,  ph$l|.  80  PB  143  743 


;ro  d 


In  a  study  of  free  17-hydroxycbrticoste 
ble  levels  were  consistently  fqund 
fluid.    Under  the  influence  of 
analogs,  altered  parotid  ste 
leled  changes  evidenced  in  sertum 
concentration.    These  findings 
values  in  fjarotid  fluid  can  be  i 
adrenocortical  status. 


roids,  measura- 
in  human  parotid 
sjynthetic  adrenocortical 
levels  closely  paral- 
and  urine  17-OHCS 
suggest  that  steroid 
sed  as  an  indicator  of 


School  of  Aviation  Medicine,  [Randolph  AFB,  Tex. 
THE  INFRARED  SPECTRAL  CHARACTERISTICS 
OF  HUMAN   WHOLE  STIMULATED  SALIVA    COL- 
LECTED FROM  INDIVIDUALS  CLASSIFIED  AS  TO 
DENTAL  CARIES  EXPERIENCE,  by  Norman  O. 
Harris,  Arnold  Swanson,  and  Vincent  S^reto. 
June  59,  8p.    35  refs.    Rqjt.  5'>-60. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  372 


Infrared  spjectral  curves  (2-it  jui)  were  accomplished 
on  the  saliva  of  398  United  Stai  es  Air  Force  enlistees, 
who  were  classified  according  to  dental  caries  status. 
Slight  variations  in  the  characteristic  absorption 
spectra  of  human  saliva  appea^-ed  correlated  with 
the  carious  surface  score.    Indrared  scores,  based 
on  spectral  curve  characteristics,  were  inverse  to 
24-hoar  bacterial  turbidity  readings  and  directly 
correlated  to  flow  rate.    Infrared  analysis  presents 
a  potential  method  for  evaluatifig  the  immediate 
caries  susceptibility  status  erf  Ian  individual;  however, 
this  hypothesis  needs  confirmation  in  a  time-functicm 
study. 


School  of  Aviation  Medicine,    Randolph  AFB,  Tex. 
SPECTROPHOTOMETRIC  CHARACTERIZATION  OF 
UGHT- INDUCED  CHANGES  IM  AUTOPOLYMER IZING 
RESINS.    EFFECT  OF  ULTRAVIOLET  LIGHT  UPON 
PLASTIC  SPECIMENS  CONTAINING  EXCESS  LIQUID, 
by  Bertram  Eichel,  Theodore  E.   Fischer  and  others. 


Nov  56,  6p.  4  refs.  Rept.  56 
Order  from  LC  mi$l.  80,  ph$l 


24. 
80 


PB  128  453 


Nonpigmented  Kadon  and  Fastcrown  polymerized  speci 
mens  into  which  excess  liquid  lad  been  incorporated 
were  characterized  spectrophctometrically  following 
their  exposure  to  ultraviolet  ndiation.    After  long- 
wave ultraviolet  radiation,  Kacon  exhibited  increased 
visible  and  near  ultraviolet  absorption  with  increased 
liquid  content.    Short-wave  ulti-a- violet  radiation  did 
not  produce  increased  absorption  effects  with  the  in- 
crease in  liquid.    Fastcrown  s|>ecimens  containing  ex- 
cess liquid  showed  colored  sut  stance  production  follow 
ing  exposure  to  short-wave  ultraviolet  radiation  and 
the  S-1  lamp.    With  increase  in  liquid  content,  a  paral- 
lel increase  in  absorption  in  the  near  ultraviolet  re- 
gion was  clearly  evident.    Results  suggest  that  the 
employment  of  excess  liquid  in  the  liquid-powder  mix 
even  at  normal  room  lenr^eratores  is  the  responsible 
factor  for  the  excessive  color  jroduced  in  plastics 
following  their  polymerization, 


Microbiology 


[Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,   Md.  J 
AEROBIOLOGICAL  STUDIES:   SONIC- SPEED,    LIQUID 
IMPINGER  FOR  COLLECTING  SAMPLES  OF  MICRO- 
BIOLOGICAL MATERIALS  FROM  AEROSOLS   by 
C.  E.  O'Bryon.    July  48.  declassified  29  Aug  56,  35p. 
32  refs.    Special  rept.  no.  98. 
Order  from  LC  miJ3.  00,  ph$6.  30  PB  143  722 

A  sonic- speed,  liquid  impinger  used  by  the  Aerobic  logy 
Branch  in  collecting  samples  of  particulate  matter 
(containing  such  materials  as  bacteria,  dye  tracers, 
toxins,  and  viruses)  from  aerosols  is  described.    This 
sampler  consists  of  a  125-ml.  filtering  flask  containing 
an  intake  tube  held  in  place  by  a  rubber  stopper  with 
the  lower  end  of  the  tube  5  mm.  from  the  floor  of  the 
flask.    The  intake  tube  is  a  tube  1  cm.  in  diameter 
having  a  piece  of  capillary  tubing  sealed  to  its  lower 
end.    The  diameter  of  the  capillary  tube  or  orifice  is 
such  that  the  maximum  flow,  or  the  flow  at  which  the 
velocity  of  air  through  the  orifice  is  the  same  as  that 
of  sound,   is  the  desired  sampling  rate.    Twenty-five 
ml.  of  a  liquid  suitable  for  holding  the  particulate 
matter  to  be  sampled  is  used  in  the  impinger.   Sampling 
efficiency  was  found  to  be  high  (well  over  90  per  cent) 
by  material -balance  and  series- sampling  procedures. 


Georgia  Inst,   of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
INVESllGATIONS  ON  THE  RELATION,    IF  ANY, 
BETWEEN  VIABILITY  AND  ELECTRIC  CHARGES 
ON  AIR-BORNE  MICROORGANISMS  OR  PARTICLES 
CONTAINING  SUCH  MICROORGANISMS,   by  Qyde 
Orr,  Jr.  ,  and  Margaret  C.  Kordecki.    Final  rept.  on 
Contract  DA  18-064- 404-CML-39.  30  June  55,  87p. 
13  refs. 
Order  from  LC  mi$4-  80,  ph$13.  80  PB  143  535 

The  principal  results  obtained  are:  (1)  There  is  little 
or  no  relation  between  the  charge  on  an  air- borne 
microorganism  and  viability  or  nonviability.   (2)  Wet 
and  dry  dispersions  revealed  no  significant  differences 
in  regard  to  the  relation  between  charge  and  viability. 
(3)  Atmospheric  conditions  have  no  significant  effect  on 
the  relation  between  charge  and  viability.    (4)  Temper- 
ature and  humidity  have  little  or  no  effect  on  the  charg- 
ing of  microorganism  aerosols.    Radiation  and  ioniza- 
tion, on  the  other  hand,  tend  to  increase  the  charging. 
(5)  Radiation  and  ionization,  probably  through  a  lethal 
agent  such  as  ozone,  decrease  viability.    (6)  No  addi- 
tives were  found  which  produced  significant  changes  in 
the  charge- viability  relationship.  (7)  Ordinarily,  the 
charges  on  aerosol  particles  contribute  little  to  the 
loss  of  the  particles  on  surfaces,  etc.  (8)  Viable,  air- 
borne microorganisms  can  be  collected  and  cultured 
using  thermal  precipitation.  (9)  Serratia  marcescens 
cell  size  and  density  vary  in  a  definite  fashion  with 
relative  humidity,  a  maximum  density  occurring  at  a 
relative  humidity  of  about  40  per  cent. 
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Illinois  U. ,  Urbana. 
INVESTIGATION  OF  THE  EFFECTS  OF  SALTS 
AND  LIMITATION  OF  MOISTURE  CONCENTRA- 
TIONS ON  THE  GERMINATION  OF  SPORES,  by 
H.  O.  Halvorson.    Rept.  no.  3  (Final)  for  1  Jan- 
31  Dec  56  on  Contract  DA  19-129-567.    1  Jan  56,  5p. 
2  refs.  QFCIAF  File  no.  M-204;  AD- 128  285. 
Order  from  LC  mi$l.  80,  ph$l.  80    '      PB  138  910 


Pathology 


Army  Chemical  Warfare  Labs.  ,   Army  Chemical 

Center,  Md. 
SOME  EFFECTS  OF  CERTAIN  CHEMICAL  AGENTS 
ON  MOTOR  AND  MENTAL  PERFORMANCE,   by  Earl 
Davy  and  George  Grosser.    Mar  59,  27p.   4  refs. 
CWL  Special  Pub.   2-20. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  143  717 

The  effect  of  sublethal  concentrations  of  GB  on  humans 
were  experimentally  investigated  following  whole- body 
exposure  of  human  subjects  to  GB  at  a  concentration  of 
2  mg/m^  for  2  minutes.    Subjects  were  exposed  to  GB 
and  post-exposure  performance  on  a  battery  of  tests 
was  compared  with  performance  during  the  final  pre- 
exposure session.    The  battery  of  tests,   related  to 
steadiness,  dexterity,  addition  ability,  reaction  time, 
and  eye-hand  coordination,  was  administered  during 
three  pre-exposure  and  three  post-exposure  sessions. 
Performance  was  not  severely  impaired  by  GB  exposure 
at  the  Ct  employed.    Improved  performance  was  noted 
in  many  tests.    While  hand  steadiness  may  be  slightlv 
impaired  in  proportion  to  cholinesterase  activity 
decrement,  the  extent  of  cholinesterase  inhibition  was 
found  to  be  unrelated  to  the  extent  of  either  an  impair- 
ment or  an  improvement  of  performance  on  the  other 
tests. 


[Army  Chemical  Warfare  Labs.  ]  Army  Chemical 

Center,  Md. 
THE  TOXICOLOGY  OF   FIRE,   by  John  A.   Zapp,  Jr. 
Apr  51,  declassified  29  Jan  56,   119p.  50  refs.   Medical 
Div.   Special  rept.   no.   4. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  143  732 

An  investigation  into  the  casualty  producing  factors  in 
flame  attack.    The  experiments  first  carried  out  were 
designed  to  measure  quantitatively  and  continuously 
before,  during  and  after  flame  attack  the  air  tempera- 
ture and  the  concentration  of  various  gases  in  the  at- 
mosphere (02,  CO,  CO2,  and  hydrocarbons)  which 
might  contribute  to  the  production  of  casualties.    The 
methods  finally  adopted  are  described.    Problems  of 
protection  against  flame  attack  were  also  studied. 


Army  Medical  Research  and  Nutrition  Lab.  ,  Denver, 

Colo. 
THE  LOW  INCIDENCE  OF  ACUTE  REACTIONS  IN 
HUMANS  TO  AN  INTRAVENOUS  FAT  EMULSION,  by 
Allan  L.   Forbes,   Mayna  R.   Allen  and  Hugh  F.   Gray. 
Rept.  on  Metabolism  and  Nutrition.  8  Oct  58,  28p. 
13  refs.  Rept.  no.  227. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  138  599 


The  administration  of  868  units  of  an  intravenous  fat 
emulsion  to  204  subjects  resulted  in  definite  acute  toxic 
reactions  in  7.  8%  of  subjects;  clearly  defined  febrile 
reactions  occurred  in  4.  9%.    Chills  occurring  in  2.  5% 
of  subjects  were  the  only  serious  reactions.    If  acute 
toxic  reactions  were  going  to  occur  during  a  series  of 
infusions,   they  appeared  with  few  exceptions  on  the 
first  infusion.    Tolerance  developed  to  febrile  reactions 
on  serial  infusions.    The  rate  of  administration  did  not 
affect  materially  the  incidence  of  reactions  within 
reasonable  limits;  a  600  ml  unit  could  be  administered 
safely  in  1.  75  hours.    The  majority  of  acute  toxic 
reactions  appeared  to  represent  hypersensitivity  phe- 
nomena.   The  fat  emulsion  studied  is  considered  an 
acceptable  preparation  for  clinical  use  from  the  point 
of  view  of  infrequency  of  acute  toxic  reactions.    The 
importance  of  turning  primary  attention  to  possible 
chronic  toxicity  problems  is  emphasized. 


Army  Medical  Research  Lab. ,  Fort  Knox,  Ky. 
THE  EFFECTS  OF   INTENSE  VIBRATION,  by 
A.  J.  Riopelle,   Marion  Hines  (Emory  U.  )  and  Merle 
Lawrence  (U.  of  Michigan).    Rept.  on  Task,  Noise,  and 
Vibration  Problems,  Contracts  DA  49-007-MD-(535, 
634).    10  Oct  58,  63p.   16  refs.    Rept.  no.  358; 
AD- 203  637. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  264 

The  primary  effects  of  vibration  are  physiological  and 
anatomical  in  nature.    Behavioral  decrements  are 
secondary  and  probably  a  consequent  of  these  changes. 


Audiology  Lab. ,  Northwestern  U. ,  Evanston,  III. 
SOME  FACTORS  AFFECTING  THE  SPONDEE 
THRESHOLD  IN  NORMAL-HEARING  SUBJECTS,  by 
Tom  W.  Tillman  and  James  F.  Jerger.    May  59,  6p. 
3  refs.   AFSAM  rept.  59-69. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  378 

This  experiment  was  designed  to  investigate  the 
effects  of  (1)  knowledge  of  test  vocabulary  and  (2) 
practice  in  responding  to  spxxidee  words  at  threshold 
intensities  on  the  spondee  threshold  in  normal- 
hearing  subjects.    Results  of  this  experiment  were: 
(1)  practice  in  responding  CO  spondee  words  at 
threshold  intensities  does  not  influence  the  spondee 
threshold  in  normal-hearing  subjects,  and  (2) 
normal-hearing  subjects  given  prior  knowledge  of 
the  test  vocabulary  yield  sp>ondee  thresholds  4  to  5 
db  lower  than  those  yielded  by  subjects  not  given  such 
knowledge. 


Brooke  Army  Medical  Center,  Fort  Sam  Houston, 

Tex. 
RADIATION  AND  THERMAL  BURNS,   by  Duane  L. 
Larson,  Charles  R.  Baxter  and  others.  Annual  re- 
search progress  rept.  on  Proj.  no.  6-59-12-028. 
30  June  59,  138p.  47  refs. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  143  605 
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Duke  U.  Medical  Center,   Durham,  N.  C. 
THE  INFLUENCE  OF  VENOUS  INFUSION  OF 
GASEOUS  CARBON  DIOXIDE  ON  OXYGEN  SATU- 
RATION OF  ARTERIAL  BLOOD  AND  CARDIAC 
OUTPUT  DM  THE  ANESTHETIZED  DOG,  by 
F.  G.  Hall  and  John  Salzano.    Repc  on  Physiology  of 
FUght,  Contract  AF  33(616)3821.   July  59,  9p. 
4  refs.    WADC  Technical  rept.  59-378. 
Order  from  OTS  $0-50  1  PB  161  074 
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The  formation  of  gas  bubbles  iii  the  blood  stream 
has  been  a  problem  of  high -altitude  flight.    When 
gaseous  bubbles  of  oxygen  and  nitrogen  are  infused 
into  the  venous  system,  profouiid  injury  results. 
Gaseous  CO2  however  may  be  itifused  at  rates  of 
100  ml.  per  minute  without  irreversible  damage.   A 
notable  feature  of  the  procedure  is  reduction  of 
arterial  oxygen  saturation  of  hemoglobin.    Cardiac 
outpit  was  measured  in  dogs  b^ore,  during,  and 
after  intravenous  infusion  of  gaiseous  CO2.    Slight 
decreases  in  output  occurred  but  not  great  enoueh  to 
indicate  a  significant  impairmetit  in  blood  flow 
through  the  pulmonary  system.    Infused  CO2  moves 


rapidly  into  the  expired  gas.    Lowered  oxygen  satu- 
ration of  blood  following  infusion  of  CO2  can  be  ex- 
plained in  part  by  Bohr  effect.    However,  this  does 
not  account  entirely  for  level  of  oxygen  unsaturation 
and  something  more  than  Bohr  effect  seems  involved. 


Harvard  U.   [Cambridge,  Mass.  ] 
THE  STUDY  OF  FATIGUE  IN  NORMALS  AND  PA- 
TIENTS WITH  NEUROLOGICAL  AND  PSYCHL\TRIC 
DISORDERS,  by  Robert  S.   Schwab  and  Mary  A,  B. 
Brazier.   Final  rept.   for  1947-1957  on  Contract  N5ori- 
76/08.    Oct  58.  22p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  395 

The  normal  subject  shows  better  motor  performance 
than  patients  with  psychiatric  fatigue  but  the  differences 
are  not  very  marked  nor  are  they  consistant.    There  is 
a  marked  difference,  however,  between  the  motor  per- 
formance between  the  normal  subject  and  those  suffering 
from  myasthenia  gravis.    The  difference  in  training, 
general  physical  tone  of  a  person  not  in  the  hospital  or 
not  ill,  might  account  for  some  of  the  minor  discrep- 
ancies.   We  have  ccnfirmed  previous  observations  that 
neostigmine  or  other  anticholinesterase  drugs  do  not 
improve  the  muscular  performance  of  normals  or  pa- 
tients with  psychiatric  fatigue,  and  in  the  figure  one  can 
see  a  slight  decrement  in  the  performance  after  the 
injection  of  such  a  drug.    In  both  examples  shown  there 
was  a  slight  increase  in  the  blood  lactic  acid  after  the 
injection  of  neostigmine,  in  normals,  and  psychiatric 
fatigue.    In  patients  with  myasthenia  gravis,  however, 
there  is  a  marked  increase  in  motor  performance  as 
well  as  increase  in  lactic  acid  after  the  injection  of 
neostigmine.    We  are  impressed    with  the  striking  and 
objective  difference  between  the  ordinary  test  situation 
where  motivational  levels  were  not  altered  and  the  in- 
crease in  motor  performance  following  a  strong  sugges- 
tion and  urging,  and  even  more  impressive  improve- 
ment in  motor  performance  with  a  finite  reward  such  as 
five  dollars.    It  was  agreed  that  usually  in  the  ordinary 
testing  of  average  subjects,  particularly  if  they  have 
repeated  tests  several  times  under  the  same  laboratory 
conditions  and  personnel,  that  representative  values  are 
not  too  difficult  to  find.    In  any  individual  situation  the 
motivational  level  may  be  of  extreme  imp>ortance  in  the 
differential  diagnosis  or  in  the  concept  of  the  dynamics 
in  the  fatigue  and  impaired  state. 


Hospital  Henri-Rousselle,  Paris  (France). 
RELATION  OF  THE  VISCERAL  AFFERENTS  ON 
THE  ACTIVITY  OF  THE  BRAIN  STEM  RETICULAR 
FORMATION,  by  P.  C.  DeU.    Technical  rept.  on 
Contract  AF  61(052)45.    [1959]    17p.    8  refs.    AFOSR- 
TR-59-93;  AD-219  422. 
Order  from  LC  nii$2.  40,  ph$3. 30  PB  143  587 

This  report  comprises  two  parts:  1/  a  preliminary 
study  on  the  arousing  potentiality  erf  afferent  impulses 
in  connection  with  the  cortical  control  of  reticular 
activity  2/  a  study  of  the  effects  of  the  humoral 
changes  induced  by  hypoxia  «i  the  reticulo-cortico- 
reticular  system. 


Karolinska  Institute!,   Stockholm  (Sweden). 
RESEARCH  REPORT  FOR   1958,   by  Arne  Engstrom. 
Rept.  on  Contracts  AF  61(052)21  and  AF  61(052)15. 
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[1959]  27p.  AFOSR-TN-340;  AD-213  661. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  071 

The  report  is  an  account  of  the  scientific  activities  at 
the  Department  of  Medical  Physics,  Karolinska  Insti- 
tuet,  during  1958.    Several  new  techniques  have  been 
developed  with  the  aim  to  be  applicable  to  the  study  of 
the  molecular  structure  of  minute  parts  (on  cellular, 
level)  of  the  nervous  tissue.    There  is  considerable 
work  to  formulate  certain  general  theories  regarding 
information  transfer  in  minute  structures  and  also  to 
investigate  carefully  the  physico-chemical  aspects  of 
tracer  experiment  (or  metabolic  studies. 


Neurological  Research  Unit. ,  Medical  Research 

Council  (Gt.   Brit. ). 
CORRELATION  OF   INTRACELLULAR  POTENTIALS 
WITH  ELECTRO- CORTICOG RAM.    Final  technical 
rept.  no.  1,   1  Jan-31  Mar  59,  on  Contract  DA  91-508- 
EUC-309.    23  Apr  59.    15p.    AD  217  435. 
Order  from  LC  mi $2.  40.  ph$3.  30  PB  143  390 

The  primary  object  of  these  experiments  was  the 
correlation  of  the  activity  of  single  cortical  neurones 
(Betz  cells)  recorded  with  micropipettes,   with  the 
pattern  of  electrical  activity  recorded  with  larger 
electrodes.    In  particular,  a  correlation  was  sought 
between  the  membrane  potential  of  Betz  cells  with  the 
various  clinical  and  electrical  phases  of  a  generalized 
seizure.    From  the  results  of  the  experiment  during  an 
induced  seizure  and  a  number  of  experiments  during 
strychnine  spikes  it  appears  likely  that  the  cortical 
neurones  cease  to  discharge  continuously  during  the 
clonic  phase  of  the  seizure.    This  appears  to  be  asso- 
ciated with  a  hyperpolarization  but  there  is  not  as  yet 
sufficient  evidence  to  make  this  a  causal  relationship. 
It  is  expected  that  in  the  following  period  of  investiga- 
tion the  causal  nature  of  this  relationship  may  well  be 
demonstrated  and  that  the  existence  of  a  Golgi  cell 
typ>e  of  hyperpolarization-inhibition  mechanism  may 
be  demonstrated.    Such  a  demonstration  would  cast  a 
rather  different  light  on  the  Jacksonian  concept  of  a 
seizure  as  an  "uncontrolled"  discharge  of  nerve  cells. 


School  of  Aviation  Medicine,   Randolph  AFB,   Tex. 
AN  EVALUATION  OF  PATIENTS  SUSPECTED  OF 
HAVING  NOISE- INDUCED  HEARING  LOSS,   by  Ralph 
N.  Kraus.    June  59,    17p.    17  refs.    Aeromedical  Re- 
views no.   4-59. 
Order  from  LC  mi $2.  40,   ph$3.  30  PB  143  367 

The  results  of  an  evaluation  of  77  U.  S.  Air  Force 
flight -line  personnel  with  defective  hearing  are  re- 
ported.   The  evaluation  revealed  that  29  patients  had  a 
conductive- type,  7  had  a  functional -type,  and  41  had  a 
perceptive- type  defect.    Twenty-two  of  these  fjerceptive 
cases  were  unilateral.    In  only  19  cases  was  noise  ex- 
posure considered  to  be  a  possible  cause  of  defective 
hearing.    The  difficulties  encountered  in  attempting  to 
determine  whether  defective  hearing  in  a  sp>ecific 
patient  is  caused  or  aggravated  by  noise  exposure  are 
discussed. 


School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
MIGRAINE  IN  ITS  AEROMEDICAL  ASPECTS,  by 
Ellis  R.  Taylor.  July  58,  23p.  24  refs.  Aeromedical 


Reviews  no.  8-58. 

Order  from  LC  mi$2.  70,  ph$4.  80 
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Problems  in  the  disposition  of  migraineurs  have  be- 
come so  difficult  that  a  study  of  the  general  and  aero- 
medical literature  was  made  to  provide  a  solid  founda- 
tion for  administrative  guidelines  as  well  as  clinical 
management.    The  results  of  this  study  are  presented 
along  with  a  general  discussion  of  the  natural  history 
of  the  disease. 


School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
THE  RELATIONSHIP  BETWEEN  THE  CONCENTRA- 
TIONS OF  SERUM  LIPOPROTEINS  AND  SERUM 
LIPIDS,  by  Bernard  S.  Schlessinger,  Margaret  F.  Allen 
and  others.  Mar  59,  6p.  15  refs.  AFSAM  rept.  59-45. 
Order  from  LC  mi$  1 .  80 ,  ph$  1 .  80  PB  143  369 

These  studies  report  (1)  the  extent  of  correlation 
between  ultracentrifugally  determined  serum  lipopro- 
teins ,  (2)  the  errors  of  measurement  involved  in  all 
determinations  ,  and  (3)  age- specific  values  for  all 
serum  parameters  in  the  same  population.    It  was 
found  that  although  a  high  correlation  exists  between  a 
linear  combination  of  ultracentrifugally  determined 
lipoproteins  and  the  serum  concentrations  ot  cholesterol 
and  phospholipid,  the  prediction  of  lipoprotein  levels 
from  the  purely  chemical  measurements  is  not  entirely 
satisfactory.    Therefore,  for  the  time  being  at  least, 
all  measurements  will  have  to  be  accomplished. 


Pharmacology  and  Toxicology 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
THE  EFFECT  OF  SODIUM  DINITROCYANO- 
METHIDE  ON  ISOLATED  CAT  PAPILLARY 
MUSCLE,  by  Edmund  F.  Mur«ha.    6  Aug  57,  9p. 
2  refs.   Technical  rept.  CWLR  2154;  AD- 139  349. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  130  726 

Isolated  cat  papillary  muscles  were  immersed  in 
modified  Locke's  solution  containing  sodium 
dinitrocyanomethide  in  concentrations  ranging  from 
0. 13  to  4.00  mg. /ml.    Concentrations  of  or  greater 
than  0.  20  mg.  /ml.  gradually  reduced  and  in  some 
experiments  abolished  the  force  of  the  isometric 
contractions  of  the  muscle;  these  effects  were  some- 
times accompanied  by  alterations  in  the  electrogram, 
although  in  several  experiments  there  was  no  evi- 
dence of  effect  on  conductivity.    The  results  of  these 
studies  agree  in  general  with  the  findings  of  another 
recent  investigation  which  suggests  that  cardiac 
depression  may  be  one  of  the  mechanisms  of  action 
in  sodium  dinitrocyanomethide  intoxication. 


[Army]  Chemical  Warfare  Labs.,  Army  Chemical 

Center,  Md. 
PHYSIOLOGICAL  ACTIONS  OF  GB  IN  A  WARM 
ENVIRONMENT,  by  H.  M.  Frankel  and  F.  N.  Craig. 
4  June  56,  declassified  28  Mar  58.    28p.    14  refs. 
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Army  Chemical  Warfare  Labs 

Center,  Md. 
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Army  Chemical  Warfare  Labs 

Center,   Md. 
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Army  Medical  Research  and  ijlutrition  Lab 

Denver,  Colo. 
THE  EFFECT  OF   SEX  HORMONES  ON  ENERGY 
BALANCE  AND  BODY  COMPOSITION  OF  RATS,  by 
Robert  A.  Huseby  and  Harry  J.  I  Krzywicki. 
17  Dec  58,   lip.    10  refs.    Rept,  no.  229. 
Order  from  LC  mi$2.40,  ph$3.30  PB  139  174 
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active  substance,  diethylstilbestrol,  at  a  more 
IDhysiological  level  upon  both  the  caloric  and  nitrogen 
balance  and  final  body  composition  of  young,  actively 
growing,  castrate  male  rats.  The  study  was  set  up 
so  that  data  obtained  by  metabolic  balance  techniques 
could  be  compared  with  those  obtained  by  direct  body 
composition  analysis. 


California  U. ,  Berkeley.   Medical  Center, 

San  Francisco, 
THE  EFFECT  OF  DEPRESSANT  DRUGS  AT  ALTI- 
TUDE, by  John  E.  Preston.   Rept.  on  Contract  Nonr- 
222(29).  [1958]   14p.  37  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  875 

The  effects  of  two  Central  Nervous  System  depressant 
drugs  (PBS  and  Codeine  HCl)  were  studied  in  vivo  and 
Pentobarbital  Sodium  effects  were  studied  in  vitro.  In 
vitro  studies  showed  a  progressive  inhibition  of  oxygen 
and,  to  a  slightly  greater  degree,  inorganic  phosphate 
uptake  by  brain  homogenate  as  the  concentration  of 
PBS  was  increased.  The  effect  of  PBS  on  the  respi- 
ration (P/0  values)  with  various  added  substrates  was 
studied.  In  vivo  toxicity  studies  were  made  using  two 
strains  oTTat,  Sprague-Dawley  females  and  Long  Evans 
males ,  and  determining  the  LD50  values  for  each  drug 
by  two  methods ,  Thompson  and  Weil  and  Litchfield- 
Wilcoxon.    The  LD5Q  values  for  PBS  in  the  two  strains 
of  rat  were  not  significantly  influenced  by  altitude  nor 
did  acclimatization  to  altitude  affect  the  value  appreci- 
ably. Codeine  HCl  in  rats  was  almost  twice  as  toxic  at 
altitude  (12,470  feet)  as  indicated  by  a  LD50  value 
roughly  one-half  (52.0  mg/Kg)  than  at  sea  level 
(101.1  mg/Kg).  Also  acclimatization  to  altitude  did 
significantly  decrease  the  toxic  effect  of  Codeine  HCl 
in  rats  as  indicated  by  the  LD50  value  of  63.0  mg/Kg. 


Medical  Coll.  of  Virginia,  Richmond. 
HEALTH  HAZARD  OF  MILITARY  CHEMICALS,  by 
J.  H.  Weatherby.    Final  rept.  fdr  1  Nov  55- 
30  June  58  on  Contract  DA  18-l08-405-cml-31. 
1  July  58,   18p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  783 

Progress  is  reported  on  studies  on  toxicity  of  penta- 
borane,  with  special  reference  to  alterations  in  liver 
function. 


Pharmakologisches  Institut  der  UniversitSt, 

Frankfurt  (Germany) 
SNAKE  VENOM,   by  Peter  Holtz.    Final  technical  status 
rept.   for  Dec  58- Feb  59  on  Contract  DA  91-508- EUC- 
291.   21  Apr  59,    15p.   AD-217  433. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  389 

Freshly  gained,  lyophilized  venom  of  Naia  nivea  was 
dialysed  exhaustively.    The  lyophilized  dialysate  was 
split  into  three  fractions  (q,  P  and  v)  by  adsorption  on 
a  column  of  alkaline  aluminum  hydroxyde  and  elution 
with  buffers  of  different  molarities.    By  using  sublim- 
able  buffers,  it  was  possible  to  obtain  polypeptide  frac- 
tions free  from  salt.    The  lyophilized  crude  venom,  the 
dialysate,  the  residue  of  the  dialysis  and  the  fractions 
a,  p  and  \  of  the  dialysate  were  investigated  with  re- 
gard to  (1)  their  toxicity,  (2)  their  inhibitory  actions 
on  muscle  and  neuromuscular  transmission,  and  (3) 


their  cardiovascular  effects.    By  ultrafiltration  and, 
dialysis  it  was  pxjssible  to  separate  the  fibrinogen  co- 
agulating activity  of  the  venom  from  the  constituents 
responsible  for  the  formation  of  bradykinin.    Apart 
from  the  formation  of  bradykinin,  the  dialysate  con- 
tained esteratic  activity  (hydrolysis  of  the  benzoyl- 
arginine-methyl-ester),  but  no  tryptic  activity;  it  did 
not  split  benzoylargininamid.    Tryptic  and  coagulating 
activity  remained  in  the  residue  of  the  ultrafiltration 
or  of  the  dialysis. 


Radiobiology 


Air  Force  Missile  Development  Center,  Holloman 

AFB.  N.  Mex. 
RADIATION  HAZARDS  OF  PRIMARY  COSMIC  PAR- 
TICLES, by  Rudolf  A.  Hoffman.    July  59,  40p.  84  refs. 
AFMDC-TR-59-32.' 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  682 

The  studies  encompassed  in  this  task  were  primarily 
designed  to  determine  the  biological  effects  of  the 
primary  cosmic  particles  and  more  specifically,  the 
heavy  primary  particles  (nuclei  ^  6). 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johns vi  Lie,  Pa. 
PRELIMINARY  STUDIES  ON  THE  MECHANISM  OF 
RADIATION  DAMAGE  TO  OXIDATIVE  PHOSmOR- 
YLATION  IN  SPLEEN  MITOCHONDRIA,  by 
B.  David  Polls  and  Freeman  W.  Cc^e.    Rept.  no.  6 
onProj.  NM  11  01  12.7.    9  July  59,   lip.    12  refs. 
NADC-MA-5908. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  426 

Whole-body  X- irradiation  of  rats  strongly  inhibits 
oxidative  phosphorylation  of  spleen  mitochondria. 
The  addition  of  serum  albumin  to  the  reaction  mix- 
ture   to  a  great  extent  reverses  this  inhibition.    The 
inference  is  drawn  that  X- irradiation  increases  the 
permeability  of  spleen  mitochondria,  allowing  the 
leakage  of  a  heme  protein,  called  mitochrome,  which 
was  recently  isolated  in  this  laboratory.    The  in- 
hibitory effects  of  mitochrome  on  X- irradiated 
mitochondria  are  counteracted  by  serum  albumin  in- 
vitro,  so  that  a  partial  recovery  from  the  changes 
caused  by  irradiation  is  attained.    TTie  data  further 
suggest  the  possibility  of  reversing  the  effects  of 
X-radiation  on  mitochcxidria  by  cofactor  replace- 
ment, with  the  implication  that  resoluticxi  of  the 
components  involved  might  be  of  therapeutic  value 
in  irradiation  sickness. 


California  U.  School  of  Medicine,  Los  Angeles. 
LATE  EFFECTS  OF  TOTAL-BODY  ROENTGEN 
IRRADIATION,  by  Baldwin  G.  Lamson,  Marta  S. 
Billings  ,  and  Leslie  R.  Bennen.    May  59,  15p.  7  refs 
AFSAM  rept.  59-33. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  381 
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Two  hundred  forty-two  female  Wisur  rats  were 
observed  throughout  their  life  span  following  1,000  r 
hypoxic  total-body  or  partial-body  irradiation.  Hypoxic 
radiation  with  superimposed  anesthesia  resulted  in  67 
percent  30  day  mortality,  compared  to  9  percent 
mortality  without  anesthesia.  Selection  of  the  colony 
by  acute  postir radiation  deaths  did  not  influence  the 
magnitude  of  late  radiation  sequelae  as  measured  by 
life- shortening.    Growth  retardation  during  the  second 
postirradiation  year  was  well  correlated  with  life- 
shortening.    Life- shortening  was  observed  after 
partial-body  irradiation  to  an  extent  approximately 
proportional  to  the  weight  of  radiated  tissue.    Nejrfiro- 
sclerosis  was  not  observed  unless  the  upper  abdomen 
was  included  within  the  radiation  field .    Other  than 
nephrosclerosis,  a  similar  incidence  of  disease  was 
observed  at  death  in  control  and  irradiated  rats 
whether  partial-body  or  total-body  irradiated. 


Oak  Ridge  National  Lab . ,  Tenn . 
CHEMICAL  PROTECTION  OF  THE  MOUSE  AGAINST 
LEUKEMIA  INDUCTION  BY  X-RAYS,  by  A.  C.  Upton, 
D.  G.  Doherty,  and  G.  S.  MelviUe,  Jr.    Apr  59,  ^. 
18  refs  .    AFSAM  rept.  59-64. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  143  373 

Administration  of  mercaptoethylguanidine  shortly 
before  a  single  whole-body  exposure  to  150  or  300  r  of 
x-rays  inhibits  the  induction  of  granulocytic  leukemia 
and  prevents  the  induction  of  thymic  lymphoma  in  RF 
mice.    Mice  treated  with  the  drug  also  exhibit  less 
shortening  of  the  life  span  by  radiation  than  do  un- 
treated controls . 


Radiobiological  Lab. ,  U.  of  Texas,  Austin. 
RADIATION- INDUCED  GASTROINTESTINAL  DEATH 
IN  THE  MONKEY,  by  Stephen  G.  Wilson,  Jr.    June  59, 
18p.   19  refs.    AFSAM  rept.  59-77. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  582 

This  report  describes  the  unique  changes  produced  in 
the  gastrointestinal  tract  of  Macaca  mulatta  monkeys 
by  supralethal  doses  of  gamma  radiation  and  discusses 
some  of  the  inferences  which  may  be  made  c<xicerning 
the  probable  mechanism  of  the  observed  intestinal 
ulcers. 


Radiobiological  Lab. ,  U.  of  Texas.  Austin. 
TOXIC  EFFECTS  OF   S.  2-AMINOETHYLISO- 
THIURONIUM  DIBROMIDE.  by  George  S.  Melville.  Jr. 
and  Thomas  P.  Leffingwell.    Aug  59,  8p.   4  refs. 
AFSAM  rept.  59-75. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  143  583 

The  toxicity  and  pathologic  effects  erf  S,  2-aminoethyIiso- 
thiuronium  dibromide  (AET-DiBr),  a  radioprotectant 
compound,  have  been  studied  In  rats.    The  compound  is 
highly  toxic  to  these  rodents  when  given  in  acute  doses, 
either  orally  or  intraperitoneally.    The  chronic  toxicity 
and  pathology  erf  AET-DiBr  has  been  examined  by 
means  of  serial  intraperitoneal  injections.    At  low 
doses,  large  total  amounts  of  the  drug  can  be  tolrt-ated. 
The  acute  and  chronic  effects  of  sodium  chloride, 
sodium  bromide,   sodium  acetate,  and  sodium  nitrate 
have  been  tested.    Neither  the  anions  nor  the  cation 
appears  to  contribute  to  the  toxicity  of  isothiurcMilum 
salts. 


School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
NEUTRON  ACTIVATION  OF  GOLD  DENTAL 
RESTORATIONS  IN  SMALL  PRIMATES,  by  Robert  W. 
Zellmer,  Jack  L.  Hartley  and  others  .    July  59,  6p. 
6  refs.    AFSAM  rept.  59-68. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  377 

Dental  gold  alloys  of  various  kinds  were  used  to  cast 
Inlays  which  were  placed  in  tha  molars  of  10  small 
primates .    These  primates  we^e  then  exposed  to  the 
neutron  flux  of  an  atomic  detonation .    The  inlays 
were  removed  and  the  neutron -induced  activity  of  the 
gold  was  measured  in  a  scintillation  counter.    Calcu- 
lation of  the  total  activity  showed  a  correlation  with  the 
neutron  dosages  received  by  the  primates  . 


School  of  Aviation  Medicine,   feandolph  AFB,  Tex. 
THE  RADIOBIOLOGY  OF  THE!  CANCER  CELL,  by 
A.  C.  Upton  (Oak  Ridge  National  Lab. ).   Jan  59, 
22p.    176  refs.    Repc.  59-22. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  143  072 

Through  study  of  the  effects  of  ionizing  radiation, 
fundamental  information  has  been  gained  about  the 
biology  of  normal  and  neoplastic  cells  and  about  the 
process  of  neoplasia.   A  variety  of  disturbances  have 
been  observed  in  irradiated  cefls,  including  altera- 
tions in  metabolism,  growth,  atnd  differentiation,  but 
existing  evidence  suggests  that  the  most  significant 
primary  action  of  radiation  is  on  the  genetic 
apparatus  of  the  cell.    That  racjiation-induced  genetic 
effects  may  initiate  tumor  forntiation  is  highly  con- 
ceivable; however,  some  other;  mechanism  seems  to 
be  involved  in  certain  instance^  at  radiation  carcino- 
genesis.   Whatever  the  mechanksm,  the  development 
of  malignancy  appears  to  be  a  complex,  multistage 
process.    The  material  basis  for  the  large  variation 
in  radios  ens  itivity  diat  exists  apiong  cells  of  different 
types  is  still  poorly  understood^  however,  with  in- 
creasing knowledge  of  the  mod^  of  action  of  radiation 
and  of  the  faaors  influencing  trie  radios  ens  itivity  of 
the  cell,  ways  are  being  found  io  increase,  decrease, 
and  repair  radiation  injury.    These  advances  hold 
promise  of  providing  means  of  enhancing  the  effec- 
tiveness of  radiotherapy  in  the  treatment  of  cancer 
and  of  reducing  the  hazard  of  radiation  as  a  carcino- 
genic agent. 


School  of  Aviation  Medicine, 
USDMG  Co^  TO  DETERMINE 


Undolph  AFB,  Tex. 
THE  LD5U/30  FOR 


THE  RAT,  by  Robert  E.  Tatsch,  John  C.  Tourville, 
and  Loren  C.  Logic.    Apr  57,  $p.    4  refs.    Rept. 
57-89r   AD- 136  187. 
Order  from  LC  mi$l.  80,  ph$l  80  PB  129  388 

When  Co^  was  used  at  a  dose  rate  of  500  r/minute, 
an  LD50/30  of  approximatley  960  r  was  found  for 
female  ^ague-Dawley  rats.    JTwo  methods  of 
analysis  were  used  to  determine  the  LD50/30*    Re- 
sults were  compared  with  thosp  of  other  experiments 
using  250  kv.  p.  x-rays. 


Uppsala  U.  (Sweden). 
RESEARCH  ON  LOCALIZED  RADIO- LESIONS,    PART 
U     EFFECT  OF  HIGH  ENERGY  PROTONS  ON  THE 


BRAIN  OF  THE  RABBIT,  by  Bror  Rexed.  William  Mair 

and  others.    Technical  rept.  no.  1,  App.  4  on  Contract 

AF  61(514)1247.    1  May  59.   18p.  7  refs.    AFOSR-TN- 

59-976. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  586 

The  present  report  deals  with  the  effect  of  high  energy 
protons  on  the  brain  of  rabbits.    One  of  the  reascms  for 
this  investigation  was  the  possible  application  of  high 
energy  heavy  particles  to  stereotaxic  radiosurgery  in 
man:  It  is  therefore  essential  to  know  their  effect  on 
the  central  nervous  system.    Irradiated  brains  were 
examined  histopathologically,  up  to  about  one  year 
after  irradiation.    There  was  destruction  of  nerve 
cells,   myelin  sheaths  and  axons.    Thick  walled  capil- 
laries,  small  p)erivascular  haemorrhages  and  macro- 
phages appeared  in  the  early  stages  of  the  lesion. 
There  was  proliferation  of  astrocytes.    Astrocytes  with 
nuclei  three  or  four  times  the  normal  size  appeared  at 
4  weeks  and  subsequently  giant  cells  with  one  or  more 
nuclei  were  frequently  seen  but  always  within  the 
irradiated  region.    No  large  haemorrhages  were  ever 
seen.    The  need  for  studies  on  the  central  nervous  sys- 
tem at  much  later  periods  after  irradiation  is 
stressed. 


CHEMISTRY 


Massachusens  Inst,  of  Tech.  ,  Cambridge. 
HYDROGEN  PEROXIDE  LABORATORIES,  by 
W.  C.  Schumb  and  C.  N.  Satterfield.   Quarterly 
periodic  Status  rept.  on  Contract  Nonr- 1841(11). 
31  Mar  58,   15p. 
Order  from  LC  mi $2.  40,  ph^.  30  PB  138  605 

Contents: 

Stability  studies 

High  pressure  ignition  limits  of  hydrogen  peroxide 

vapor 
Heterogeneous  catalysis  in  liquid  hydrogen  peroxide 
Hydrogen  peroxide  decomposition  flame 
Heterogeneous  catalysis  of  hydrogen  peroxide  vapor 


Uppsala  U.  (Sweden). 
ADDITION  COMPOUNDS  OF  ANTIMONY  CHLORIDES 
WITH  SULFOXIDES  AND  SULFCNES.   by  Ingvar 
Lindqvist.    Technical  note  no.    1  on  Contract 
AF  61(052)43.    20  Oct  58,  Up.  6  refs.  AFOSR  TN-59- 
116;  AD-210  421. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  712 

The  liquidus  curves  have  been  studied  for  the  systems 
SbCl5-SO(CH3)2.  SbCl5-S02(CH3)2.  SbCl3-SO(CH3)2 
and  SbCl3-SC^u^3)2-    ^^^  following  new  compounds 
have  been  prepared:  SbCls.  SO(CH3)2.SbCl5-  SCKCt^sh' 
SbCls-  S02(CH3)2.  SbCls.  S02(C6H5)2.  SbCl3.  SO(CH3)2 
and  SbCl3.  S02(CH3)2.    The  melting  point  relations  be- 
tween these  comfKJunds  have  been  discussed. 


Analytical  Chemistry 


Fowles.  G.  W.  A. 
A  STUDY  OF  THE  CHEMICAL  PROPERTIES  OF  THE 
COMPLEX  NITROGEN,    PHOSPHORUS,    OXYGEN  AND 
SULPHUR  COMPOUNDS  OF  THE  TITANIUM,    VANA- 
DIUM AND  CHROMIUM  SUB-GROUP  METALS,   by 
G.  W.  A.  Fowles.   Annual  rept.  no.  1,    1  Apr  58- 1  Apr  59, 
on  Contract  DA  91-508-EUC-307.  [1959]  12p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  110 


New  York  U.  Coll.  of  Engineering,  N.   Y. 
THERMAL  ANALYSIS  IN  THE  SYSTEM  MAGNE- 
SIUM CHLORIDE- TiClx,  by  K.   Komarek  and 
P.  Herasymenko.  Technical  rept.  no.   3  on  Thermody- 
namic Properties  of  Titanium  Halides  in  Moltea  Salt 
Systems,  Contract  Nonr-285(13).   Oct  56,   17p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  130  016 

Thermal  analysis  of  the  mixtures  of  magnesium  chlo- 
ride and  titanium  chlorides  fused  in  specially  designed 
titanium  metal  crucibles  was  made  in  the  range  from 
0  to  100  wt%  TiClx-    Chemical  analyses  of  the  solidi- 
fied samples  show  that  titanium  dichloride  is  the  pre- 
valent species.    The  ratio,  %TiCl2/%TiCl3  is  fairly 
ccrstant  at  all  contents  of  magnesium  chloride  and  is 
equal  to  about  7.  7.    Magnesium- chloride- free  TiClx 
has  a  melting  point  of  1025^0     The  salt  produced  by 
fusion  and  solidification  appears  to  be  chemically  less 
reactive  than  titanium  dichloride  obtained  by  dispro- 
portionation  of  solid  titanium  trichloride.    The  phase 
diagram  of  the  system  MgCl2  -  TiClx  derived  from 
these  measurements  is  of  the  peritectic  type.    The 
peritectic  point  lies  close  to  the  MgCl2-side  at  about 
0.  35%  TiClx-    The  peritectic  temperature  is  716^0. 
The  solid  solubility  of  TiClx  i"  MgCl2  at  the  peritectic 
ten^)erature  is  about  0.  35%  TiClx-    The  possibility  is 
not  excluded  that  the  fused  salt  contains  titanium  di- 
and  monochloride  and  that  trichloride  forms  on  cooling 
by  disproportionation  of  monochloride.    However, 
special  experiments  will  be  needed  to  prove  or  dis- 
prove the  possibility  of  formation  of  monochloride. 


Physical  Metallurgy  Lab. ,  Calif.  Inst,  of  Tech. , 

Pasadena. 
THE  RESOLUTION  OF  ELECTRON  PROBE  MICRO- 
ANALYZERS»  by  David  B.  Wittry.    Technical  rept. 
no.  8  on  Contraa  N6onr- 24430.    Mar  58,  29p. 
20  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  139  161 


Organic  Chemistry 


California  U. ,  Los  Angeles. 
CHEMISTRY  OF  ALLENIC  COMPOUNDS,  by 
Thomas  L.  Jacobs  and  Ronald  S.  Bauer  (Doctoral 


thesis).    Technical  rept.  on  Contract  DA  04-495-ORD- 

527.    June  58,  92p.    87  refs.   AD- 137  095. 

Order  from  LC  mi$5.  40,  ph$15.  30  PB  142  948 

This  investigatiCMi  was  concerned  with  the  synthesis 
and  polymerization  of  allenes  of  the  type  X2C   C  CX2. 
Of  particular  interest  in  this  study  was  the  prepara- 
tion of  tetrafluoroallene  and  the  polymer  derived  from 
it.    Under  autogenous  pressure  at  room  temperature 
tetrafluoroallene  polymerizes  to  a  white  insoluble 
solid.    An  X-ray  diffraction  study  of  the  polymer  in- 
dicated that  the  material  was  a  highly  crystalline 
linear  polymer.    The  polymerization  is  believed  to 
occur  by  a  free  radical  mechanism.    Chlorotrifluoro- 
allene  was  obtained  from  the  reaction  of  3-bromo-l, 
1-dichloro-l,  3,  3-trifluoropropane  with  powdered 
potassium  hydroxide. 


Instituto  de  Quimica  Fisica  (Spain). 
THERMOCHEMICAL  INVESTIGATIONS  ON  METHYL- 
SUBSTITUTED  BENZOIC  ACIDS,  by  M.    Colomina,  R. 
Perez  Ossorio  and  others.    Final  technical  rept.  for 
1  July  58-30  June  59  on  Contract  DA  91-508- EUC- 358. 
[1959]  41p.  30  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  450 

The  full  series  of  the  methylsubstituted  benzoic  acids- 
includes  three  mwio-,  six  di-,  six  tri-    three  tetra-, 
and  one  pentamethylbenzoic   acids.    This  report 
contains  the  thermochemical  data  for  the  first  nine 
members  of  this  series:  the  three  toluic  acids  and  the 
six  dimethylbenzoic  acids. 


Kansas  U.  ,  Lawrence. 
ANODIC  REDUCTIONS.   V.  THE  REDUCTION  OF 
DIKETONES  BY  UNIPOSITIVE  MAGNESIUM  ANOD- 
ICALLY  GENERATED,  by  William  D.  Hoffman, 
William  E.  McEwen,  and  Jacob  Kleinberg.  Technical 
rept.  no.  9,   15  Oct  57-1  Aug  58,  on  Reduction  of  Or- 
ganic Compounds  by  Lower  Valent  Species  of  Active 
Metals,  Contract  DA  23-072- ORD- 1048.   [1958]  2lp. 
27  refs.  AD- 203  798. 
Order  from  LC  mi^.  70,  ph$4.  80  PB  138  216 

A  series  of  diketones  of  the  general  formula 
C6H5CO(CH2)nCOC6H5  has  been  prepared  and  sub- 
jected to  "anodic  reduction"  in  sodium  iodide- pyridine 
solution  between  magnesium  electrodes.    In  every  case 
hydrolysis  of  the  anolyte  following  electrolysis  yielded 
a  1,  2-diol  as  the  reduction  product,  1,  3-dibenzoylpro- 
f>ane  (n  =  3)  and  1,  4-dibenzoylbutane  (n  =  4),  gave 
cis- 1, 2-diphenylcyclopentane- 1 , 2-diol  and  cis-l,2-di- 
phenylcyclohexane- 1 ,  2-diol,   respectively.    There  is  a 
striking  correlation  between  the  initial  mean  valence 
number  (Yi)  of  the  magnesium  entering  solution  from 
the  anode  and  the  size  of  the  ring;  the  lowest^  values 
were  obtained  in  those  instances  where  the  diketones 
originally  in  solution  gave  the  most  stable  cyclic  diols. 
Interpretations  are  offered  for  these  results  and  for 
corrosion  phenomena  observed.    (See  also  140  946) 


^Nfef! 


isachusens  Inst,  of  Tech. ,  Cambridge. 
HYDROGEN  PEROXIDE  LABORATORIES,    by 
R.  L.  Wentworth.   Quarterly  periodic  status  rept. 
on  Contract  Nonr- 1841(11).   31  Dec  56,  15p. 
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AD- 122  932. 

Order  fromLC  mi%2. 40,  ph$3. 3iO  PB  130  592 

Contents : 

Stability  of  hydrogen  peroxide: 

The  effect  at  aluminum  upon  stkbility  with  tin 

Stability  measurements  on  shell  hydrogen  peroxide 
Flame  velocities  in  hydrogen  peroxide  vapor 
Supercooling  of  liquid  hydrogen  oeroxide 
High  pressure  ignition  limits  of  hydrogen  peroxide 

vapor 
Rate  of  solution  of  iron  from  stainless  steel  immersed 

in  hydrogen  peroxide  j 

Literature  dealing  with  hydrogerj  peroxide 
Visitors 
(See  also  PB  128  573) 


New  Hampshire  U. ,  Durham. 
ELECTROPHILIC  DISPLACEMEi^T  REACTIONS 
INVOLVING  ORGANOBORON  COMPOUNDS,  by 
H.  G.  Kuivila.    Final  rept.  on  Contract  Nonr- 
806(01).    1  Dec  56,  7p.    10  refs. 
Order  from  LC  mi$l.  80,  ph$l.  iO  PB  130  566 
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This  final  report  is  presented  in 
summary  ctf  the  results  obtained 
drawn  in  the  course  of  the  res 
more  detailed  reports  or  publ 
Substantial  progress  has  been 
characteristics  of  electrophilic 
ments  involving  organoboron  coi 
istence  of  linear  correlations  of 
typ)e  among  aromatic  electrophili 
indicated.    It  is  shown  that  chela^ 
specific  roles  in  catalyzing  the 
boronic  acids. 


the  form  d  a 
and  conclusions 
References  to 
icdtions  are  given, 
made  in  revealing 
(ixomatic  displace- 
up  pounds.    The  ex- 
the  Hammett  equation 
c  displacements  is 
ing  agents  play 
Reactions  of  arene- 


Texas  U. ,  Austin. 
INTERACTIONS  OF  ACETYLEilE  AND  AROMATIC 
HYDROCARBONS,  by  R.  C.  Anderson  and  Rita  S, 
Wallace.  Technical  note  no.  5  cin  Contract  AF 
18(603)142.  June  59,  15p.  2  ref ^ .  AFOSR-TN-59-61I; 
AD-217  398.  I 

Order  from  LC  mi$2.40,  ph$3.;iO  PB  143  298 

The  earlier  experiments  of  Steh  ing  on  thermal  re- 
actions of  mixtures  of  acetylene  with  aromatic  hydro- 
carbons have  been  extended  to  styrene-acetylene 
mixtures  at  temperatures  of  600-800^0.  The  data  are 
limited  because  of  the  high  rate  of  polymerization  of 
styrene,  but  they  do  offer  a  useful  comparison  with 
other  hydrocarbon  systems  because  styrene  is  a  very 
reactive  aromatic  compound.   Styrene  was  found  to  be 
quite  reactive  in  polymerization  even  in  gas  phase  at 
low  pressure;  but,  like  the  othe::  aromatic  hydro- 
carbons it  showed  little  decomposition  up  to  800°. 
With  acetylene  present,  snnall  amounts  of  addition 
products  were  observed;  but  the  chief  effects  with  all 
the  hydrocarbons  tested  were  er  hanced  production  of 
decomposition  products  such  as  hydrogen  and  methane, 
The  results  indicate  that  acetykne  supplies  an  acti- 
vated molecule  or  diradical  which  can  react  so  as  to 
opjen  or  split  the  aromatic  ring  structure. 


Washington  U.   [Seattle]. 
PREPARATION  AND  PROPERTIES  OF  PENTA- 
FLUOROSELENIUM  HYPOFLUORITE  (FsSeOF)  AND 
BIS(PENTAFLUOROSELENIUM)  PEROXIDE 
(FsSeOOSeFs)  by  Grihapati  Mitra  and  George  H.  Cady. 
Technical  rept.  no.  20  on  Contract  Nonr-477(l6). 
[1958]  12p.   12  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  244 

ine  fluorinaiion  of  selenium  dioxide  and  of  selenium 
oxychloride  has  been  found  to  give  rather  small  yields 
of  the  new  conpounds,  j)entafluoroselenium  hypofluo- 
riie  (F^SeOF)  and  bis(pentafluoroselenium)  perioxide 
(FsSeOOSeFs).    The  former  is  highly  reactive.    It  boils 
at  about  -29*^  and  melts  at  about  -54^.    The  latter  is 
relatively  inert  chemically.    It  melts  at  -62.  8°  and 
boils  at  76.  3°. 


Physical  Chemistry 


Aberdeen  Proving  Ground,   Md. 
A  STUDY  OF  THE  MICELLAR  SIZE  OF  AN 
ANIONIC- NONIONIC  SURFACTANT  COMBINATION, 
by  A.  Mankowich  and  C.  F.  Pickett.  Progress  rept.  no. 
11  on  Investigation  of  Synthetic  Detergents,  Ordnance 
Proj.   TB4-821E.    11  June  56.   18p.    10  refs.   Engineering 
Labs.   rept.  no.   46. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  948 

To  investigate  by  the  light  scattering  technique  the 
micellar  size  of  the  anionic-nonionic  surfactant  com- 
bination of  sodium  dodecylene  benzene  sulphonate  and 
iso-octyl  phenyl  nonaethylene  glycol  ether  (SDBS  and 
lOPG,  respectively)  in  aqueous  solution.    To  evaluate 
the  micellar  size  data  from  the  standpoint  of  the  known 
detergent  synergism  of  the  surfactant  combination,  as 
part  of  the  program  for  developing  a  scientific  method 
of  slilection  of  surfactants  for  specific  detergent 
applications. 


Amherst  Coll. ,  Mass. 
THERMODYNAMIC  PROPERTIES  OF  THE  ELEC- 
TRICAL DOUBLE  LAYER;    SEARCH  FOR  SPECIFIC 
ADSORPTION  OF  CESIUM  IONS  IN  THE  ABSENCE 
OF   SPECIFICALLY  ADSORBED  ANIONS,   by 
F.  R.  M.  Deane,  A.   E.  Higinbotham^  and  D.  C 
Grahame.    Technical  rept.  no.  7,  second  series,  on 
Contract  Nonr- 2309(01).    14  Nov  58,  32p.    9  refs. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  143  476 

Three  lines  of  evidence  are  presented  tending  to  show 
that  the  cesium  ion  is  not  specifically  adsorbed  on 
mercury  in  the  absence  of  specifically  adsorbed 
anions.    The  potential  of  the  e.  c.  max.  in  solutions 
of  cesium  fluoride  is  found  to  be  constant  at  a  value 
of  0.  475  t  0.  003  V.  relative  to  a  normal  calomel 
electrode.    The  behavior  of  the  capacity  of  the  double 
layer  is  normal  in  that  it  can  be  predicted  almost 
quantitatively  by  a  theory  which  assumes  the  absence 
of  specific  adsorption  of  both  cations  and  anions  and 
simple  dependence  of  the  capacity  of  the  inner  region 
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upon  the  surface  charge  density,  q,  and  not  upon  the 
concentration  of  the  electrolyte.    The  slight  depend- 
ence of  the  capacity  of  the  inner  region  of  the  double 
layer  upon  the  identity  of  the  associated  cation  found 
by  Damaskin,  Nikolaeva-Fedorovich  and  Frumkin  is 
confirmed  but  is  explained  in  a  manner  which  does 
not  require  their  postulate  of  specific  adsorption  of 
cesium  ions  on  positively  charged  mercury. 


Applied  Physics  Lab. ,  Johns  Hopkins  U. ,  Silver 

Spring,   Md. 
TOE  COMBUSTION  OF  BORON  HYDRIDES,  by 
W    G    Berl  and  W.  Renich.    Rept.  on  Contract  NOrd- 
7386.    July  58,  60p.    57  refs.    CM-942;  AD- 207  027. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  542 

This  report  reviews  the  currently  available  infor- 
mation on  the  combustion  of  boron  hydrides.    A 
number  of  the  more  important  combustion  properties 
are  listed,  and  the  available  published  informatiOT  is 
indicated  by  references.   Although  many  of  the  per- 
tinent physical  combustion  constants  (flame  speeds, 
heat  release  rates,  etc. )  are  now  being  measured, 
the  understanding  of  the  underlying  chemical  reac- 
tions and  mechanisms  is  still  very  limited.    Like- 
wise, the  high  temperature  equilibria  in  the  B-H-O-C 
system  are  far  from  satisfactorily  explored,  prima- 
rily because  of  the  lack  of  definitive  thermochemical 
data.    In  contrast  to  the  C-H-O-N  system,  many 
more  species  (polymers,  hydrates)  are  potentially 
stable  at  elevated  temperatures  and  need  to  be  con- 
sidered. 


Delaware  U.     Newark. 
OPTICAL  STUDIES  OF  THE  STRUCTURE  OF  TUR- 
BULENT FLAMES,  by  Kurt  Wohl  and  Rajah  H.  Atalla. 
Rept.  on  Contract  Nonr- 1858(25).  Apr  58,  22p.  16  refs. 
Proj.   Squid  Technical  rept.   DEL-ll-P. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  142  956 


Electrochemical  Research  Lab.,  Western  Reserve 

U. ,  Cleveland,  Ohio. 
TOE  ANODIC  AND  CATHODIC  PROPERTIES  OF 
TOE  CHLORINE  ELECTRODE,  by  John  Aylward, 
Ernest  Yeager,  and  Frank  Hovorka.    Technical  rept. 
no.  8  on  Contract  Nonr- 58 1(00).    1  Feb  58,  58p. 
23  refs. 
Order  from  LC  mi^.  60,  ph$9. 30  PB  138  779 

The  present  investigation  represents  an  attemot  to 
obtain  basic  information  concerning  the  chlorine  elec- 
trode through  the  study  of  the  anodic  as  well  as  the 
cathodic  properties  of  the  electrode.   The  anodic  and 
cathodic  polarization  associated  with  the  chlorine 
electrode  has  been  measured  on  platinum,  graphite, 
and  carbon  in  ccxicentrated  hydrochloric  acid  and 
sodium  chloride  aolu.tioos. 


Harvard  U.,  Cambridge,  Mass. 
CHARACTERIZATION  OF  CELLULOSE  AND 
POLYPEPTIDE  POLYMERS*  by  Paul  Doty.    Final 
rept.  for  1  June  52-31  Aug  56  on  Contract  N5ori- 
07654.    21  Oct  57,   6p.    19  refs. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  885 


The  research  is  covered  in  16  reports  and  19  pub- 
lished papers.    The  latter  are  cited  in  this  final 
report  together  with  summaries  of  the  findings. 


Institute  for  Cooperative  Research,  Johns  Hopkins  U.  , 

Baltimore,  Md. 
QUARTERLY  TECHNICAL  STATUS  REPORT  NO.  14. 
by  H.  E.  Hoelscher,   Eric  Weger,  and  W.  C.  Bastian. 
Rept.  on  Contract  AF  18(600)1176.    12  Dec  57.    19p. 
5  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  139  009 

Contents: 

Part  1.    Flame  studies  in  a  flat  flame  burner,  by 

William  T.  Biedler,  III  and  H.  E.  Hoelscher 
Part  2.    Bunsen  flame  studies,   by  Eric  Weger  and 

Duane  Levine 
Part  3.    Theoretical  investigation  of  the  flat  flame,   by 

W.  C.  Bastian 


Istituto  di  Oiimica  Generale  dell'Universita, 

Palermo  (Italy). 
THERMODYNAMICS  OF  THE  EQUILIBRIA  BE- 
TWEEN Ni(DBH)  AND  ALKYL-AMINES  AND 
-PHOSPHINES  IN  BENZENE,  by  Luigi  Sacconi.    Final 
technical  rept.  no.  1  on  Contract  DA  91-508-EUC-304. 
30  Apr  59,  35p.    27  refs.   AD-217  434. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  050 


Louisiana  State  U.  .  Baton  Rouge. 
ADSORPTION  KINETICS  AND  ELECTRODE  PROC- 
ESSES, by  Paul  Delahay  and  Isaac  Trachtenberg.    Rept. 
no.  25  (Technical)  on  [Contract  Nonr -300(00)].    Oct  56, 
35p.  42  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  130  014 

The  kinetics  of  adsorption  on  electrodes  is  studied  for 
substances  which  are  not  reduced  or  oxidized  at  the 
electrode.    Adsorption  rates  are  derived  for  the  plane 
electrode  with  control  by  semi-infinite  linear  diffusion, 
the  streaming  mercury  electrode,  and  electrodes  in 
stirred  solution.    Adsorption  at  the  dropping  mercury 
electrode  is  also  considered  briefly.    Implications  are 
discussed  for  double  layer  capacity  measurements, 
electrocapillary  curves  studies,  electrochemical 
kinetics,  and  polarography.    Experimental  methods  are 
discussed,  and  a  simple  and  accurate  bridge  for  dif- 
ferential capacity  measurements  without  insulation 
transformer  is  described. 


Metallic  Surfaces  Research  Labs.,  Ltd.,  Uxbridge 

(Ck.  Brit.). 
THE  EFFECT  OF  HIGH  FREQUENCY  HEATING 
ON  THE  DIFFUSION  PROPERTIES  OF  ONE  METAL 
INTO  ANOTHER,  by  R.   L.   Samuel  and  J.   D.   Samuel. 
Annual  technical  rept.  ATR  1,   1  Apr  58-1  Apr  59,  on 
Contract  DA  91-508-EUC-310.    10  Apr  59,  35p. 
AD-214  791.  • 

Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  291 

Several  methods  have  been  devised  for  chromising 
under  conditions  of  H.  F.  heating.    (1)  The  active 
chromising  agent  is  chromium  fluoride  contained  in 
the  melted  flux.   (2)  The  chromising  agent  ia  chro- 
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mium  bromide,  generated  from  thromium  powder  and 
ammonium  bromide.    (3)  The  teat -pieces  are  electro- 
plated with  chromium  (0.004")  followed  by  nickel 
(0.004").    The  adherence  of  the  chromium  is  good,  but 
the  nickel,  the  purpose  of  which  is  to  protect  the 
chromium,  exfoliates  badly,  anc  sometimes  alloying 
of  nickel  and  chromium  occurs  a  s  an  alternative  to 
the  chrom is ing  reaction.    Uniform  coatings,  of  normal 
structure,  have  an  average  chromium  content  of  23  - 
27%.    Graphs  have  been  constructed  from  data  obtained 
by  the  three  methods,  showing  viriation  of  coating 
thickness  with  time  at  various  temperatures. 


Michigan  U.  ,  Ann  Arbor. 
THE  CHEMISTRY  OF  BORON  HYDRIDES  AND  RE- 
LATED HYDRIDES,  by  R.   W.   Parry,  R.   C.  Taylor 
and  others.   Rept.   on  Contract  AF  33(616)3343.   May  59. 
192p.    140  refs.  WADC  Technical  rept.  59-207. 


Order  from  OTS  $3. 00 


PB  161  080 


A  microcrystalline  form  of  B2H^  •  2NH  j  has  been  ob- 
tained and  the  powder  pattern  is  tabulated  for  ready 
compound  identification.    Relatively  strong  evidence 
against  the  structure  [HB(NH3)3lBH4)2  has  been  ac- 
cumulated.   The  so-called  "diao"  moniate  of  diborane 
11"  which  was  formerly  assigned  this  structure  has 
been  shown  to.  consist  chiefly  of  [he  regular  "diam- 
moniate  '  with  the  structure  [H2E(NH3)2]BH4.   Improved 
methods  for  the  synthesis  of  pure  salts  of  the  form 
[H2B(NH3)2]X  have  been  develops  xi.    A  complete  single- 
crystal  X-ray  crystallographic  study  which  established 
the  structure  of  [H2B(NH 3)2)01  his  been  conpleted  and 
the  data  confirm  the  above  struc:ure  assignments  in 
every  detail.    A  nuclear  magneti:  resonance  study  of 
[HB(NH3)2]I  can  best  be  interpre  ed  in  terms  of  the 
acceptai  structure  of  the  cation   H2B(NH3)2]"t   The 
"diammoniate  of  diborane,"  [H2E(NH3)2]BH4,  has  been 
prepared  by  metathesis,  a  fact  v^hich  offers  final  and 
complete  chemical  support  for  tlie  above  structure. 
(See  also  PB  133  981) 


Naval  Radiological  Defense  Lalj. ,  San  Francisco, 

Calif. 
AN  APPARATUS  FOR  THE  CONTROLLED  FLAME 
COMBUSTION  OF  FILTER  PAP^R,  by  M.  Honma  and 
A.  E.  Greendale.   20  Oct  58,  lOb.  2  refs.   Research 
and  development  rept.  USNDRL-]tR-285. 
Order  from  LC  mi$1.80,  ph$1.8b  PB  143  894 

A  new  apparatus  and  technique  i3  described  for  the  con- 
trolled flame  combustion  of  filtei-  paper  and  cloth.  The 
sample  is  burned  in  an  atmosphdre  of  oxygen  at  a  re- 
duced pressure  within  a  pyrex  gllass  cylinder.  A  de- 
tailed description  is  given  of  the  operation  of  the  appa- 
ratus .  The  numerous  advantage;  of  this  system  over 
previous  methods  are  enumerated.  The  appjaratus  can 
be  scaled  up  or  down  in  size  and  can  also  be  used  with 
gases  other  than  oxygen.  Since  It  is  possible  to  contain 
completely  the  sample  during  th^  combustion  and  to 
collect  the  products  of  combustiijn,  it  appears  to  be  an 
extremely  efficient  system  for  qiantitative  determi- 
nations and  for  use  with  radioacipve  materials  and  toxic 
chemicals 


Northwestern  U. ,  Evanston,  II 
THE  STRUCTURE  AND  ACTIVTtTY  OF  CATALYTI- 
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CALLY  ACTIVE  SOLIDS,  byP.  W.  Selwood.   Final 
rept.  on  Contract  N7onr-45003.    1  Aug  56,  5p.  26  refs 
Order  from  LC  mi$1.80,  ph$1.80  PB  128  262 

Brief  summary  of  work  on  (1)  The  structure  of  sup- 
ported catalytic  oxides  as  deduced  from  magnetic  sus- 
ceptibility studies.  (2)  The  use  of  nuclear  magnetic 
resonance  in  the  study  of  catalyst  surfaces .  (3)  The 
mechanism  of  chemisorption.  (See  also  PB  123  224) 


Ohio  State  U.  Research  Foundation,  Columbus. 
ADIABATIC  FLAME  TEMPERATURES,  COMBUSTION 
GAS  COMPOSITIONS,  AND  EXPANSION  RATIOS  OF 
COMBUSTIBLE  MIXTURES  AT  VARIOUS  PRES- 
SURES, by  William  A.   Strauss  and  Rudolph  Edse, 
Rept.  on  Contract  AF  33(616)2833.  July  59,  51p. 
2  refs.  WADC  Technical  note  59-49. 
Order  from  OTS  $1.  50  PB  161  077 

This  paper  contains  calculations  of  adiabatic  flame 
temperature,  expansion  ratio,  and  combustion  gas 
composition  expressed  in  partial  pressures  for  hydro- 
gen-oxygen, hydrogen-air,  hydrogen  -  nitric  oxide, 
carbon  monoxide  -  oxygen,  carbon  monoxide  -  air, 
methane- oxygen,   methane-air,  ammonia- oxygen, 
ammonia-air,  hydrogen- bromine,  and  cyanoaen-air 
mixtures  at  pressures  from  1  to  90  atmospheres. 
Flame  tetr^jeratxires  and  expansion  ratios  increase  at 
a  decreasing  rate  as  the  pressure  is  increased.    The 
oxygen  and  nitric  oxide  flames  have  a  high  flame  tem- 
perature and  show  the  largest  change  as  the  pressure 
is  raised. 


Rensselaer  Polytechnic  Inst.  ,   Troy,  N.  Y. 
A   RECORDING  BECKMAN  THERMOMETER  AND 
DIFFERENTIAL  POTENTIOMETER,  by  C.  Solomons 
and  George  J.  Janz.    Technical  note  no.  3  on  Contract 
AF  49(638)50.    Aug  57,   13p.    AFOSR  TN-57-497; 
AD- 136  487. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  129  942 

An  apparatus  is  described  by  means  of  which  accurate 
measurements  and  records  of  changing  electromotive 
forces  can  be  made.    The  apparatus  is  normally  used 
to  measure  and  record  changes  of  temperature  of  1  to 
50c.    The  principle  of  operation  is  such  that  small  dif- 
ferences in  emf.  between  a  test  source  such  as  a  ther- 
mocouple and  a  standard  source  such  as  a  potentiometer 
is  amplified  by  means  of  a  stable  dc  microvolt  am- 
plifier.   A  continuous -balance  stripchart  potentiometer 
recorder  is  used  with  the  device. 


Stanford  Research  Inst. ,   Menlo  Park,  Calif. 
DIFFUSION  AND  HETEROGENEOUS  REACTION.    L 
THE  DYNAMICS  OF   RADICAL  REACTIONS,  by 
Henry  Wise  and  Clarence  M.  Ablow.    Rept.  on  piroject 
Squid,  Contract  Nonr- 1858(25).    Mar  58,   18p. 
13  refs.    Technical  rept.  SRI-l-P.    AD- 156  508. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  139  187 

The  diffusion  and  heterogeneous  reaction  of  labile 
species  in  a  cylinder  of  finite  length  are  examined. 
TTie  effects  of  radial  and  longitudinal  diffusion  are 
included  in  the  mathematical ireatment.    The  results 
of  this  analysis  are  applied  to  published  data  of  the 
recombination  coefficients  of  oxygen  and  hydrogen 
atoms  on  the  surfaces  of  various  materials. 


Sterling  Chemistry  Lab.  ,  Yale  U.  ,  New  Haven,  Conn. 
NUMERICAL  CALCULATION  OF  THE  ONSAGER- 
KIM  THEORY  USING  AN  ELECTRONIC  COMPUTER, 
by  Andrew  Patterson,  Jr.   and  Harlow  Freitag.   Tech- 
nical rept.   no.   4  on  High  Field  Conductance  Research, 
Contract  Nonr-2 15(00).    15  May  58,   39p.   5  refs. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  139  063 

A  program  for  calculating  the  Wien  Effect  for  any  binary 
strong  electrolyte  is  given.    The  program  is  based  on 
the  Onsager-Kim  theory  of  the  Wien  Effect,  and  is  suit- 
able for  use  on  the  IBM  650  data-processing  machine. 
A  brief  exposition  on  the  use  of  the  machine  is  given, 
together  with  the  method  a(  programming  used  in  this 
paper.    A  description  of  how  the  theory  was  translated 
is  included,  plus  a  computers'  check- list,  allowing  use 
of  the  program  without  the  necessity  of  previous  pro- 
gramming experience. 


Texas  U.  ,  Austin. 
CAPACITY  OF  THE  ELECTRICAL  DOUBLE  LAYER 
AND  ADSORPTION  AT  POLARIZED  PLATINUM 
ELECTRODES,  by  Norman  Hackerman  and  Pranjivan 
V.  Popat.  Technical  rept.  on  Contract  Nonr- 375(02). 
15  Mar  58,   31p.   25  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  139  197 

The  differential  capacity  of  the  electrical  double  layer 
at  polarized  platinum  electrodes  has  been  investigated 
as  a  function  of  the  type  and  concentration  of  anions. 


Vitro  Labs.,  West  Orange,  N.J. 
VAPOR  PHASE  CARBOTHERMIC  REDUCTION  OF 
MAGNESIUM  OXIDE  IN  THE  HIGH  INTENSITY  ARC, 
by  S.  Korman,  A.  Diniak,  and  C.  Sheer.  Technical 
note  no.  6  on  Contract  AF  18(603)03.   22  Aug  58,  15p. 
8  refs.  KLX-10116;  AFOSR-TN-58-498;  AD- 158  308. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  656 

A  laboratory  investigation  of  the  vapor- phase  re- 
duction of  magnesium  oxide  has  been  carried  out  in 
the  tail  flame  of  a  d-c  high  intensity  arc.   Thermo- 
dynamic considerations  were  used  to  predict  an  ap- 
proximate temperature-dep)endence  for  the  homogene- 
ous reaction,  MgO  t-  C -^Mg  t-  CO,  indicating  this 
reaction  goes  to  completion  above  1800*^C.   Since  the 
lowest  recorded  temperature  in  the  flame  was     >.. 
2000^0,  it  was  assumed  that  the  flame  consist^  pre- 
dominantly of  reaction  products .  This  was  verified  by 
spectrographic  observation.  It  was  concluded  that  the 
reaction  was  a  homogeneous  one  and  that  the  high  in- 
tensity arc  technique  offers  interesting  possibilities  in 
the  carbothermic  reduction  of  stable  metal  oxides . 


EARTH  SCIENCES 


Lamont  Geological  Observatory,  Palisades,  N.  Y. 
FINAL  REPORT,  by  Paul  W.  Pomeroy.    Rept.  on 
Contract  AF  19(604)1369.   9  Dec  58,  13p.  31  refs. 


CU-13-58-AFr369-GEOL;  AFCRC-TR-58-292. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  716 

Development  of  the  mathematical  theory  of  normal 
mode  propagation  in  stratified  elastic  media;  experi- 
mental investigation  by  means  of  small  scale  models 
of  naturally  occurring  wave  guides;  applications  of  the 
methods  developed  to  the  interpretation  of  seismo- 
logical,  acoustic  and  microbarometric  data  in  terms 
of  the  dimensions  and  physical  properties  of  the 
medium  and  the  location  and  nature  of  the  source. 


Climatology  and  Meteorology 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
PROJECT  PRAIRIE  GRASS,    A  FIELD  PROGRAM  IN 
DIFFUSION,    VOLUME  III ,   by  Duane  A.  Haugen. 
June  59,  686p.   1  ref.  Geophysical  Research  Papers  no. 
59;  AFCRC-TR- 58-235(111);  AD-217  076. 
Order  from  OTS  $8.  00  PB  161  101 

Project  Prairie  Grass  was  a  field  program  designed  to 
provide  experimental  data  on  the  diffusion  of  a  tracer 
gas  over  a  range  of  800  meters.    This,  the  third  vol- 
ume of  the  report  on  the  project,  contains  descriptiCMis 
of  the  fast- response  instrumentation  utilized  for  the 
measurement  of  wind  fluctuations.    The  data  reduction 
and  analysis  techniques  are  also  presented  along  with 
tabulations  of  the  results  of  the  computations.    (See 
also  PB  151  424) 


Allied  Research  Associates,  Inc.,  Boston,  Mass. 
MODIFICATION  OF  FOG  AND  CLOUD  PARTICLES 
IN  THE  ATMOSPHERE,  by  Robert  B.  Smith, 
Raymond  Wexler,  and  Arnold  H.  Glaser.    Final  rept. 
Pt.  2,  on  Research  Directed  toward  Contrail  Elimina- 
tion, Contraa  AF  19(604)3492.    31  Mar  59,  56p. 
7  refs.   AFCRC-TR-59-:z28,  Pt.  2;  AD-212  553. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  143  200 

Part  II  erf  the  report  deals  with  aspects  of  artificial 
fog  and  cloud  modification.   A  number  of  studies  and 
experiments  on  dry-ice  crushing  and  disseminating 
equipment  led  to  a  suggested  improved  design.    The 
possibility  of  the  reduction  or  suppression  of  fogs  by 
the  use  of  hexadecanol  to  prevent  evaporation  from 
nearby  free  water  surfaces  is  discussed.    Evap>oration 
of  some  fog  and  small  clouds  through  the  absorption 
of  sunlight  by  pollutants  added  to  the  cloud  seems 
possible  on  the  basis  of  calculations  d  the  effect  of 
carbon  black  seeding,  as  well  as  more  general  theo- 
retical considerations.    (See  also  PB  143  201) 


Allied  Research  Associates,   Inc.  ,   Boston,  Mass. 
RESEARCH  IN  RADAR  METEOROLOGY,   by  Roland  J. 
Boucher  and  Raymond  Wexler.    Final  rept.  ,  Pt.   3, 
1  May- 31  Nov  58,   on  Contrail  Elimination,         Contract 
AF  19(604)3492.    20  Mar  59.   15p.  3  refs.    AFCRC-TR- 
59-228,   Pi.   3;  [AD- 220  568]. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  543 
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Allied  Research  Associates, 
A  TEST  OF  THE  FEASBILITYI 
JET  ENGINE  EXHAUST  HEAT 
TION,  by  Robert  B.   Smith  and 
Final  rept.  Pt.   1  on  Research  D 
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Order  from  LC  mi$2. 70,  ph$4. 
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Army  Signal , Radio  Propagation 

Monmouth,   N.   J. 
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COMMUNICATIONS  1959  -  1962 
June  58,   20p.   Proj.   no.   636. 
Order  from  LC  mi $2.  40,  ph$3 
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Florida  State  U. ,  Tallahassee. 
AN  INVESTIGATION  OF  THE  COMBINED  IN- 
FLUENCES OF  large-scale]  DIFFERENTIAL 
HEATING  AND  OROGRAPHIC  OBSTACLES  IN 
CREATING  QUASI-PERMANENT  FORCED  PER- 
TURBATIONS OF   THE  CIRCUMPOLAR  WESTER- 


LIES* by  Charoen  Vadhanapanich.   Technical  repc. 
no.   10  on  Contract  Nonr- 1600(00).    15  Mar  58,  71p. 
23  refs. 
Order  from  LC  mi$4.50,  ph$12.  30  PB  139  195 

The  present  results  suggest  that  the  statistical  mean 
perturbations  are  only  partially  a  result  of  steady 
forcing  influences,  and  must  also  be,  in  part,  a  re- 
sult of  "preferred"  behavior,  i.e.  development  and 
movement,  of  individual  day-to-day  perturbations, 
which  in  turn  is  related  to  the  fixed  forcing  effects. 
Further  work  on  the  problem  should  abandon  the 
steady  state  approach  in  favor  of  a  time  dependent 
model  which  incorporates  both  factors. 


Free  U.  of  Berlin  (Germany). 
SHORT-RANGE  WEATHER  PREDICTION  TECH- 
NIQUES BY  SPECIFICATIONS  OF  THE  WEATHER 
ACCORDING  TO  THE  FORECASTED  PRESSURE 
DISTRIBUTION,    RESEARCH  ON,  by  D.  Just, 
K.   Sieland  and  G.  Pblster.    Final  technical  rept.  on 
Contract  AF  61(514)946.    30  Nov  57,   186p. 
AFCRC  TR-58-227;  AD- 152  508. 
Order  from  LC  mi$8.  40,  ph$28.  80  PB  138  882 

In  the  present  research  the  relationship  of  the  occur- 
rence of  fair,  cloudy  and  overcast  sky,  of  fog,  pre- 
cipitation and  cloud  height  h  =  3  to  the  surface-  and 
500-mb.  pressure  pattern  is  investigated.    For  the 
period  1950  -  1957  daily  synoptic  data,  the  respec- 
tive pressure  distribution,  wind  direction  and  pres- 
sure change  were. entered  into  key  punched  cards  for 
three  German,  three  English,  and  three  Russian 
stations.    Evaluating  these  punched  cards,  the  fre- 
quency of  the  occurrence  of  the  above-mentioned 
classes  of  sky  and  weather  condition  in  connexion  with 
different  parameters  of  the  pressure  distribution  was 
determined  and  summarized  in  the  form  of  tables. 
For  each  class  the  mean  value  of  occurrence,  ex- 
pressed as  percentage,  was  computed,  while  for  each 
combination  with  the  different  parameters  the  de- 
parture from  the  mean  occurrence  was  calculated. 
As  d  means  to  assess  the  capability  of  individual 
parameters  to  exercise  an  influence  on  the  occur- 
rence of  a  certain  class,  a  so-called  departure  factor 
AXwas  introduced.    The  best  results  were  obtained 
for  the  occurrence  of  precipitation  and  of  fair  skies. 
As  to  the  parameters,  the  pressure  distribution 
gives  better  results  than  the  pressure  change  and  the 
wind  direction.    Especially  good  values  were  obtained 
for  isobar  curvature,  high,  low  and  trough  at  the 
surface,  for  high  in  SOU  mb. ,  wind  speed  =  5U  knots 
in  850  and  500  mb. ,  as  well  as  for  larger  amounts  of 
3-    and  24-hr.  pressure  changes.    It  can  be  definitely 
stated  that  in  general  the  pressure  distribution  and  ' 
pressure  change  at  the  surface  exercise  a  stronger  | 
influence  on  sky  and  weather  conditions  than  does  the 
500-mb.  level. 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
MEAN  TEMPERATURE  FROM  lUUO  MB  TO  500  MB 
AS  A  PREDICTOR  OF  PRECIHTATION  TYPE,   by 
A.  James  Wagner.    Scientific  rept.  no.  2  on  Contract 
AF  19(604)1305.    May  57,  2Up.    2  refs.   AFCRC-TN- 
57-^88;  AD-117  176. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  128  332 
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The  frequency  of  occurrence  of  frozen  precipitation 
forms  relative  to  the  frequency  of  occurrence  of  non- 
frozen  forms  is  determined  as  a  funaion  of  geographi- 
cal location  and  of  the  mean  temperature  (or  thickness) 
of  the  layer  from  1000  mb  to  500  mb.    The  results  are 
derived  from  the  data  for  a  large  number  of  stations 
in  the  United  States  during  two  winter  seascms.   A  map 
of  the  thiclgiess  values  for  equal  probability  of  occur- 
rence of  frozen  and  non-frozen  forms  illustrates  the 
effects  of  altitude  and  continentality.   It  is  found  that 
the  form  of  the  precipitation  can  be  specified  with  a 
confidence  of  75%  or  more  when  the  thickness  value 
at  a  station  is  iuu  feet  or  more  from  its  "equal 
probability"  value.    Some  refinements  of  the  technique 
are  discussed. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
AN  INVESTIGATION  OF  RAWINSONDE  DATA 
TECHNIQUES  FOR  COMPUTING  WINDS  ALOFT, 
by  Royal  C.  Gould.    15  Sep  56,  23p.    NOTS  1563; 
NAVORDrept.  5318. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  130  430 

A  simplified  and  readily  applicable  technique, 
developed  at  the  U.  S.  Naval  Ordnance  Test  Station, 
for  obtaining  more  accurate  winds -aloft  data  based 
on  Rawinsonde  data  is  presented. 


New  YorkU.  Coll.  of  Engineering,  N.  Y, 
PROBABILISTIC  DYNAMICS,  by  Max  A.  Woodbury. 
Rept.  on  Contract  AF  19(604(3490.   30  Apr  59,  9p. 
AFCRC-TR-59-247;  AD-216  319. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  787 

The  model  of  the  atmosphere  provided  by  the  Navier- 
Stokes  equations  of  motions  was  greatly  altered  in 
application  to  weather  forecasting  by  numerical  means , 
The  changes  come  about,  partly  at  least,  to  remove 
from  the  model    features  of  atmospheric  motion  which 
are  irrelevant  to  the  information  available  to  the  fore- 
caster. Sound  waves  and  other  atmospheric  motions 
which  are  small  compared  with  the  spacing  between 
points  at  which  data  is  available  are  eliminated  from 
consideration.   An  avenue  of  approach  is  investigated 
which  allows  a  Unified  viewpoint  based  on  probabilistic 
notions  rather  than  on  a  theory  of  approximation.  A 
probabilistic  dynamic  system  is  characterized  by  a 
fairly  rich  structure  compared  with  a  dynamic  system 
without  probability  elements,  but  much  simpler  in 
essence  than  many  man-machine  system's. 


Pennsylvania  State  U.  Mineral  Industries 

Experiment  Station,  University  Park. 
PRELIMINARY  MONTHLY  MEAN  50  MB  AND  100 
MB  CHARTS,  APRIL-JULY,    1957,   by  Paul  Julian. 
Scientific  rept.  no.  1  on  Contract  AF  19(604)2190. 
31  July  59,  61p.    II  refs.    AFCRC-TN-59-458. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  143  591 


Washington  U.  ,  Seattle. 
ARCTIC  WEATHER  STUDIES:   SUMMER  SEASON,  by 
Richard  J.   Reed  and  Ronald  K.   Surface.    Scientific 
rept.   no.   5  on  Contract  AF   19(604)3063.  June  59,  53p. 
5  refs.   AFCRC-TN-59-278.  AD-214  889. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB   143  508 


Aircraft  reconnaissance  reports  and  3- hourly  surface 
observations  are  used  to  study  the  relationship  be- 
tween various  weather  phenomena  and  features  of  the 
arctic  circulation  during  a  three-week  period  in  July 
1956.    The  reconnaissance  rep)orts  were  entered  at  ap- 
propriate positions  on  a  large  model  containing  sur- 
face fronts,  500-mb  low  center  and  500-mb  jet  axis, 
and  composites  were  drawn  of  average  number  of 
cloud  layers,  average  total  cloudiness,  average  cloud- 
iness in  the  layers  0-5,000  feet,  5-10,000  feet,  10- 
15,000  feet,   15-20,000  feet  and  above  20,000  feet,  and 
average  winds  and  temperatures  at  700  mb  and  500  mb. 
The  frequency  of  occurrence  of  turbulence  and  icing 
was  also  derived.    The  individual  flight  sections  were 
studied  in  order  to  determine  whether  the  middle  and 
upper  cloud  masses  were  related  to  the  frontal  sur- 
faces in  the  classical  fashion.    Turbulence  was  found 
to  be  very  infrequent  despite  the  above  normal  weather 
activity  during  the  selected  period.    All  reports  of  tur- 
bulence were  made  in  or  very  near  cloud  layers.   Icing 
was  encountered  in  about  one  half  of  the  cloud  masses 
both  at  700  mb  and  500  mb.    The  frontal  characteris- 
tics, as  judged  from  the  3-hourly  surface  observa- 
tions, were  highly  variable,  and  little  attempt  was 
made  to  generalize.    (See  also  PB  139  559) 


Washington  U. ,   Seattle. 
AN  ATTEMPT  TO  MEASURE  THE  WATER   VAPOR 
DIVERGENCE  OVER  GREENLAND  BY  DIRECT 
APPLICATION  OF  RADIOSONDE  DATA,   by  Richard 
Keith  Wilson.    Scientific  rept.  no.  3  on  Contract 
AF  19(604)3063.    May  59,   39p.    17  refs.    AFCRC-TN- 
59-238;  AD-211  HI. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  464 

A  resume  of  Greenland's  geographical,  topographical, 
and  hydrological  features  is  made  to  help  evaluate  the 
results  of  the  computations  of  water  vafx>r  divergence. 
An  equation  suitable  for  the  direct  application  of  radio- 
sonde data  is  developed  from  the  equation  of  continuity 
and  the  divergence  theorem.    Six  months  of  data  were 
used  in  the  computation  of  water  vapor  divergence.   The 
months  studied  were:  June,    1957;  July.    1957;  August, 
1957;  December,    1957;  January,    1958;  and  February, 
1958.    The  computations  of  water  vapor  divergence  for 
Greenland  through  the  direct  application  of  radiosonde 
data  are  found  to  be  unreliable.    An  investigation  of  the 
procedure  used  brings  out  three  major  factors  which 
contribute  to  the  unreliable  values  as  mentioned  above. 
These  errors  are:  missing  data,  the  condition  known 
as  motorboating,   and  the  line  integration  technique 
which  involves  the  assumption  of  linear  variation  of 
mean  water  vapor  flux  between  stations.    It  was  decided 
to  prepare  a  series  of  daily  700- mb  charts  for 
December,   1957,  to  compare  the  water  vapor  diver- 
gence computations  obtained  by  analyzed  data  to  those 
obtained  by  the  direct  application  of  radiosonde  data. 
The  result  suggests  that  meaningful  information  on  the 
water  vapor  divergence  of  Greenland  can  be  obtained 
from  measurements  taken  from  analyzed  charts. 


Washington  U. ,   Seattle. 
RESULTS  OF  A   SERIES  OF   DYNAMICAL  PREDIC- 
TIONS FOR  THE  ARCTIC:   SLTvlMER  SEASON,   by 
Richard  J.  Reed.    Scientific  rept.  no.  4  on  Contract 
AF  19(604)3063.    Apr  59,  5.5p.  7  refs.    Meteorology  and 
Climatology  Occasional  rept.  no.  12;  AFCRC- TN-59- 
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Forecasts  of  1000-mb  and  500-mb  heights  were  pre- 
pared for  the  arctic  for  a  20-da^  period  in  July,   1956. 
The  forecasts  were  based  on  a 

model;  solutions  were  obtained       ^- -  ^ 

combined  graphical  and  numerical  integrations.    The 
day-to-day  performance  of  the  iiethod.  as  revealed  by 
correlations  between  predicted  knd  observed  heights  and 
root-mean  square-errors,  was  [slightly  better  than  for 
a  similar  arctic  series  reporter  on  by  Estoque  and 
somewhat  worse  than  for  comparable  forecasts  at 
middle  latitudes.    From  the  geographical  distribution  of 
correlations  and  errors,   little  fvidence  of  important 
topographical  influence  was  fouiid.    In  general,   the 
performance  was  best  in  region!  where  the  synoptic 
activity  was  most  pronounced.    Generally  speaking,   tht 
results  confirm  Estoque 's  conclusion  that  reasonably 
successful  predictions  shouUJ  ba  possible  in  the  arctic 
by  dynamical  methods  once  the  iata  network  is  im- 
proved.   Even  with  the  present  network,   useful  results 
are  obtained  on  a  considerable  rtumber  of  occasions. 


Frost  Science 


'American  Geographical  Societ^,  New  York. 
GEOGRAPHIC  STUDY  OF  MOUNTAIN  GLACIATION 
IN  THE  NORTHERN  HEMISPHERE.    PART  4:  NORTH 
ATLANTIC  ISLANDS.    Rapt,  on  Contract  DA  19-129- 
qm-409.    Feb  58,   122p.    156  re^. 
Order  from  LC  mi$6.  30,  ph$19j  80  PB  143  078 

I 
TTie  North  Atlantic  Islands  covered  are:  Greenland, 
)an  Mayen,  Iceland,  and  Spitsbergen.    (See  also 
PB  143  079) 


Bureau  of  Yards  and  Docks.  Wish 
SNOW  REMOVAL.    1  Oct  53,  bOt> 
pub.  NAVDOCKS  TP-Pw-29. 
Order  from  GTS  %l .  50 


This  publication  has  been  prepared  by  the  Bureau  of 
Yards  and  Docks  as  a  guide  for  laval  and  civilian  per- 
sonnel concerned  with  snow  removal  and  snowdrift  con- 
trol operations.    Presented  here 
and  operational  procedures  to  b<  used  as  a  guide  for 
ji  snow  and  ice  removal,  and  for  efnowdrift  control  oper- 

ations to  keep  roads,  airfields, 
to  traffic.    Lists  and  illustrations  of  equipment  are  in- 
cluded, as  well  as  detailed  instructions  concerning 
usage.    Specific  types  of  equipment  best  adapted  for 
different  snowfall  areas  are  described. 


ingion,  D.  C. 
7  refs.  Technical 
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North  Pacific  Div.  ,  Corps  of  Engineers,  Portland, 

Or  eg. 
LYSBvlETER  STUDIES  OF  SNO)^ 
note  no.  25  on  Snow  Investigations 
16  refs. 
Order  from  LC  mi$3.  90,  ph$10j80 
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Runoff  from  an  unforested  600 -square -foot  snow- 
lysimeter  area  is  used  as  a  measure  of  snow-melt 
quantities.    The  component  melts  due  to  radiation, 
convection,   and  condensation  are  computed  from 
measured  meteorological  parameters  and  compared 
with  the  gaged  runoff.    Radiation  and  condensation 
melts  are  independently  determined,  the  former  from 
radiometer  measurements  and  the  latter  from  special 
moisture-exchange  experiments. 


Geodesy 


[ArmyJ  Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va. 
SHORAN  PHOTOGRAMMETRIC  MAPPING  INSTRUC- 
TIONS, by  Archer  M.    vVilson.    15  May  50,  declassi- 
fied 5  Nov  53.    153p.    Rept.  1168;  supersedes  repc. 
1055. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  1:^7  704 

This  report  is  designed  to  provide  a  set  of  tentative 
operating  instructions  for  use  by  Corps  of  Engineers 
personnel  who  may  be  required  to  employ  9ioran- 
controlled  photography  in  fulfilling  current  mapping 
assignments.    The  wording  and  layout  have  been 
written  in  the  general  form  of  a  training  manual  so  as 
to  facilitate  its  later  {xiblication. 


Rome  Air  Development  Center,  Griffiss  AFB,   N.   Y. 
ELECTRONIC  COMPUTERS  FOR   RECONNAISSANCE 
FIELD  UNITS,   by  Anthony  A.  Garra  and  Mary  B. 
Erskine.    June  59,   32p.    RADC-TR-59-71 :  AD-215  440. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  143  268 

For  several  years  the  Air  Force  has  been  attempting  to 
introduce  automatic  computational  techniques  and  equip- 
ment to  reconnaissance  field  units  to  speed  up  mathe- 
matical operations  and  reduce  manpower  requirements. 
This  report  describes  the  RAEX:  development  program 
to  obtain  a  small  reconnaissance  computer  to  meet  field 
requirements.    The  interim  equipment  procured  and 
assigned  to  field  units  is  described  in  detail.   The  equip- 
ment purchased  to  study  programming  techniques  is 
also  described.    The  experimental  equipment  designed 
specifically  for  field  requirements  is  presented  in  de- 
tail and  typical  problems  to  be  computed  on  the  equip- 
ment are  discussed.    The  effort  to  satisfy  the  opera- 
tional requirement  is  about  80  percent  complete.    Sev- 
eral improvements  to  the  computational  equipment  are 
recommended  as  a  means  of  satisfying  the  existing 
requirement. 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
THE  DETERMINATION  OF  THE  EARTH'S  POTEN- 
TIAL FIELD  BY  OBSERVATIONS  OF   SATELLITE 
ORBITS,    WITH  SPECIAL   REFERENCE  TO  THE 
DETERMINATION  OF   THE  THIRD  HARMONIC,   by 
J.  L.  Brenner,   R.  Fulton,  and  N.  Sherman.    Rept.  on 
Contract  AF  29(600)1773.    1  July  59,   39p.   4  refs. 
2587-ITR-3;  AFMDC-TR-59-29. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  518 
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A  theoretical  analysis  of  the  differential  equations  of 
motion  of  a  near-earth  satellite  about  a  model  earth 
having  mass  distribution  which  is  symmetric  with  re- 
spect to  its  polar  axis  and  its  equatorial  plane  reveals 
that  the  satellite's  orbit  undergoes  long-period  changes 
not  previously  reported.    Numerical  integration  of  the 
equations  of  motion  verifies  this  result.    These  changes 
are  minute  and  definitely  observable  only  if  many  ob- 
servations are  made  during  each  revolution.    On,the 
other  hand,  a  bias  in  the  handling  of  the  observations 
can  override  these  changes,  and  introduce  spurious 
secular  (long-term)  variations.    The  magnitudes  and 
periods  of  typical  spurious  variations  have  been  evalu- 
ated.   The  variation  of  the  eccentricity  agrees  with  that 
reported  from  the  Vanguard  computing  center;  hence 
its  use  in  verifying  the  existence  of  a  third  harmonic 
in  the  earth's  gravitational  potential  field  is  not 
justified. 


Wharton  School  of  Finance  and  Commerce,  U.  of 

Pennsylvania,   Philadelphia. 
ANALYSIS  OF   STEAD  DISTRIBUTION  BY  THE 
D-LINE  METHOD,  by  Arthur  F.  Loeben.    Technical 
rept.  no.  6  on  Contract  Nonr-551(01).    1  Oct  58,   39p. 
14  refs. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  143  798 

In  this  paper,   interest  and  effort  has  been  placed  on 
developing  a  method  of  finding  and  generalizing  such 
patterns.    An  attempt  is  made  to  define  a  useful  unit  of 
enumeration  and  to  generalize  its  distribution.    The 
concept  of  the  stead  is  used  as  the  basic  unit,  and  the 
concept  of  a  nucleated  area  as  the  first  level  of  general- 
ization.   Beyond  this,  further  generalization  and  devel- 
opment of  patterns  is  accomplished  by  using  the  D-line 
method  of  agglomeration.    Some  aspects  erf  scale  and 
theoretical  distributions  are  examined  and  used.    The 
end  product  of  the  research  is  presented  as  three  levels 
of  generalization  of  the  same  data  with  the  resulting 
differences  in  their  patterns. 


Wharton  School  of  Finance  and  Commerce,  U.  of 

Penns  ylvania ,  Philadelf>hia . 
DESCRIPTION  OF  A  LAND-USE  MAP  OF  PENNSYL- 
VAhOA,  SCALE   1:250,000,  by  Lester  E.  Klimm. 
Technical  rept.  no.  2  on  Contract  Noor- 551(01). 
1  Oct  58,  lOp. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  795. 


Wharton  School  of  Finance  and  Commerce,  U.  of 

pennsy  Ivania ,  Philadelphia . 
THE  DISTANCE  RELATIONS  AND  SOME  OTHER 
CHARACTERISTICS  OF  CROPLAND  AREAS  IN 
PENNSYLVANIA,  by  James  P.  Latham.  Technical  rept 
no.  4  on  Contract  Nonr-551(01).    1  Oct  58,  274p. 
53  refs . 
Order  from  LC  mi$11.10,  ph$42.60  PB  143  800 

The  conclusions  of  this  study  fall  into  two  general 
classes  .  The  first  class  results  from  the  general  find- 
ing that  it  is  possible  by  the  D-line  method  of  analysis 
to  regionalize  an  areal  dispersant  of  extreme  com- 
plexity, e.g.,  cropland,  according  to  distance  re- 
lations and  to  derive  regions  that  are  objectively 
located  and  bounded.  The  second  class  develops  from 
the  measurement  of  uninterrupted  surface  distances 


(intercepts)  along  rotated  parallel  traverses.  Such 
measurement  provides  quantitative  data  for  describing 
characteristics  of  regions  and  of  the  areal  dispersants 
within  the  regions . 


Wharton  School  of  Finance  and  Commerce,  U.  d 

Pennsylvania,  Philadelphia. 
MULTI- CATEGORY  D-LINE  ANALYSIS  OF  A 
DISTRIBU'nON,   by  Lester  E.  Klimm.    Technical  rept. 
no.  5  on  Contract  Nonr-551(01).    1  Oct  5«,   19p.  2  refs. 
Order  from  LC  mi $2.  40,  ph^.  30  PB  143  799 

In  previous  papers  the  basic  nature  of  the  D-line 
method  has  been  described  and  analyzed.    There  it  was' 
considered  only  as  applied  to  the  relations  between 
patches  of  a  single  categoryof  distribution--  "islands," 
cropland  areas,  or  "steads.  "  Here  it  is  proposed  to 
examine  its  application  to  the  analysis  of  the  relations 
of  two  or  more  phenomena  occurring  within  a  complex 
landscape.    For  this  purpose  the  section  of  The  Land- 
Use  Map  of  Pennsylvania  showing  the  greatest  complex- 
ity within  a  limited  area  was  chosen.    Its  great  com- 
plexity arises  from  the  faa  that  it  has  small  units  of 
mining  and  urban  use  scattered  through  an  area  where 
the  larger  units  of  landscape  are  agricultural  or  in 
forest. 


Wharton  School  of  Finance  and  Commerce,  U.  of 

Pennsylvania,  Philadelphia. 
SOME  CONTRIBUTIONS  TO  PRINOPLES  AND 
METHODS  OF  DESCRIPTIVE  GENERALIZATION  IN 
GEOGRAPHY,  by  Lester  E.  Klimm.   Final  rept.  on 
Contract  Nonr-55l(01).   I  Oct  58,  18p.  9  refs  . 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  704 

A  sumn^tion  of  work  completed  under  the  contract. 
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Columbia  U.  ,  New  York. 
QUANTITATIVE  GEDMORPHOLOGY  OF  SMALL 
DRAINAGE  BASINS  bF  SOUTHERN  INDIANA,  by 
Donald  R.  Coates.  Technical  rept.  no.   10  on  Contract 
N6onr-271,  T.   O.  30.   1958,  65p.   18  refs.  AD- 206  780. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  654 

Morphometric  analysis  of  six  small  areas  in  the  un- 
glaciaied  part  of  southern  Indiana  provided  data  for  de- 
termination of  influence  of  lithology,  per  cent  of  un- 
consumed  upland  (stage  of  cycle),  and  r^ional  rdief 
upon  scale  and  form  properties  of  third- order  drainage 
basins  measured  in  the  field  and  from  topographic 
maps  and  air  photos.    Ten  drainage  basins  in  each  of 
six  different  localities  were  compared  with  respect  to 
length  dimensions  of  area,  perimeter,  overland  flow, 
stream  lengths,  drainage  density,  and  local  relief,  and 
with  respect  to  dimensionless  form  properties  of 
valley- side  slopes,  stream  gradients,  hypsometric 
curve  forms  and  integrals,  bifurcation  ratios,  length 
ratios,  circularity,  and  azimuth  relations  of  slope  and 
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channels.    Differences  betw&m  areas  were  tested  for 
significance  by  the  analysis  cf  variance. 


Sacramento  State  Coll.  ,  Ca 
GEOGRAPHY  OF   INDIAN  COASTS 
Sopher.   Annual  summary  r 
Nonr- 2329(00).   [1958]  24p 
Order  from  LC  mi$2.  70, 
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A  cultural  geographic  reconn 
of  India  was  made  during  the 
itinerary  included  a  traverse 
Bengal-Orissa  boundary,   no 
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Bureau  of  Yards  and  Docks, 
MARINE  BORERS  AND 
IMPORTANT  HARBORS  [AND 
OF  MARINE  BORER  DATA 
LOCATIONS.    Apr  51.  324p. 
TP-Re-1. 
Order  from  OTS  $3.  50 
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PART  A  of  this  report  compri 
of  t^e  data  from  each  of  the  56 
tions  are  widely  distributed  a 
Gulf  coasts;  in  Canada  and  A 
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Addenda.  "  PART  B  is  a  tabular  summary  of  test  board 
data  recorded  during  1934-1942  at  several  hundred 
locations.    The  majority  of  these  locations  are  in  the 
Middle  Atlantic  harbors;  the  others  are  scattered 
along  the  South  Atlantic  and  Gulf  ports  in  the 
Caribbean  islands;  in  Venezuela  and  Brazil;  in  Italy; 
along  the  Pacific  coast  southerly  from  Adak,   Alaska; 
and  in  the  Hawaiian  and  other  Pacific  islands, 
Australia,  and  New  Zealand. 


Florida  State  U.  .   Tallahassee. 
A   SIMPLIFIED  THEORY  OF   LONG  WAVES  ON  A 
BAROCLINIC  WESTERLY  CURRENT,   by  Seymour  L. 
Hess.    Technical  rept.   no.    11  on  Contract  Nonr- 
1600(00).    I  May  58.   24p.   6  refs. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  138  818 

A  simplified,  quasi-geos trophic,  baroclinic  theory  of 
long  waves  is  presented.    By  elimination  of  the  geopo- 
tential  from  the  divergence  equation  it  is  possible  to 
relate  the  three  velocity  components  by  three  independ- 
ent equations.    No  more  are  needed.    Simple  solutions 
are  obtained  at  the  price  of  losing  instability  of  the 
waves.    The  vertical  motion  ties  the  waves  together 
vertically.    The  relationship  of  vertical  motion  to  the 
profile  of  the  zonal  wind  is  examined.    Possible  exten- 
sions to  long-range  forecasting  are  discussed. 


Johnson,   J.  W.  ,  and  Wiegel,    R.  L.  .   Berkeley,  Calif. 
WAVES  AT  SUBIC  BAY,    PHILIPPINE   ISLANDS,   by 
J.  W.  Johnson  and  R.  L.  Wiegel.    Rept.   on  Study  to 
Determine  Effect  of  Grande  Island  Breakwater  upon 
Destructive  Wave  Action  during  Normal  Storms  in 
Subic  Bay,  P.   I. ,  Contract  NOy-79349.    1  Dec  55.  96p. 
9  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  130  022 

A  critical  examination  of  all  available  wave  data  shows 
that  both  the  monsoons  and  the  typhoons  in  the  South 
China  Sea  are  responsible  for  high  wave  conditions  at 
the  entrance  of  Subic  Bay.    To  aid  in  future  planning 
operations  and  designing  structures  that  are  affected 
by  wave  action  the  complete  analysis  of  wave  conditions 
at  Subic  Bay.  as  determined  by  hindcasts  from  past 
weather  charts  of  the  South  China  Sea.   is  attached  to 
this  report  as  an  Appendix. 


Nebraska  U. ,   Lincoln. 
CALCIFICATION  IN  MARINE  MOLLUSKS,   by 
Louise  H.  Jodrey  and  Joseph  L.  McDonald.    Annual 
progress  rept.  for  1  June-31  Aug  56  on  Contract 
Nonr- 1801(00).    9  Dec  57,  3p.    AD-150  634. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  648 

Certain  aspects  of  respiratory  metabolism  of  the 
shell-forming  tissue  of  moUusks  was  one  objective 
of  this  study.    Other  objectives  included  (1)  the  study 
of  dependence  of  the  shell-forming  process  on  respir- 
atory processes;  (2)  the  action  of  phosphatase;  (3) 
further  studies  on  the  participation  of  carbonic  anhy- 
drase  in  the  deposition  of  shell;  (4)  the  evaluation  of 
bicarbonate  and  decarboxylations  as  alternative 
sources  of  shell  carbcxiate;  and  (5)  studies  of  the 
chemical  reactions,  including  the  site  of  carbonic 
anhydrase  intervention,  concerned  in  the  final  depo- 
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sition  of  CaCOS-    The  finding  that  diethyldithiocar- 
bamate  (U  inhibited  respiration  of  the  mantle  was 
confirmed.   The  decrease  of  O  consumption  was 
measured  at  3  different  concentrations  of  I,  and 
salicylaldoxime.    Tyrosine  was  used  as  a  substrate 
for  the  suspected  Cu- containing  enzyme.    The  in- 
crease in  O  at  pH  of  9.5  was  measured.   At  low  con- 
centrations where  autoxidation  was  negligible, 
catechol  enhanced  the  oxidation  of  tyrosine.    Attempts 
to  use  ascorbic  acid  to  enchance  O  consumption  were 
unsuccessful.    EXDPA  was  oxidized  by  mantle  homo- 
genates  without  a  Cu  complexing  agent. 


Washington  U.  .   Seattle. 
MIDWATER  TRAWLING  STUDIES  IN  THE  NORTH 
PACIFIC  OCEAN  [AND]  DESCRIPTIONS  OF  A  NEW 
SPECIES  OF   STOMIATID    AND  AN  UNIDENTIFIED 
LEPTOCEPHALUS,  by  William  Aron  and  Peter 
McCrery.    Technical  rept.  no.  58  on  Contract  Nonr- 
477(10).    Feb  58,  71p.   12  refs.    Reference  58-3. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  139  194 

A  modified  version  of  the  Isaacs -Kidd  midwater  trawl 
was  used  for  sampling  in  the  North  Pacific.    Data  from 
catches  of  each  of  143  hauls  are  presented  to  show 
corrected  plankton  volumes;  depth  of  fishing;  dominant 
plankton;  identity,   size  range,  and  number  of  fish  and 
fish  larvae;  and  date,  time,  and  location  of  haul. 
There  was  a  wide  difference  between  day  and  night 
catches.    Findings  supported  previous  observations 
that  the  trawl  results  were  consistent  and  that  plankton 
patchiness  plays  a  minor  role  in  the  trawl  results. 
Limited  work  with  the  invertebrate  portion  of  the 
catches  shows  the  possibility  of  commerically  exploit- 
able shrimp  populations  near  Kodiak. 


Physics  of  the  Atmosphere 


Avco  Corp.  ,   Wilmington.   Mass. 
SINGLE  STATION  AND  SYNOPTIC  ANALYSIS  OF 
IONOSPHERIC  DATA  FOR  THE  ARCTIC,   by  G.  Hill 
and  R.  Penndorf.    Scientific  rept.  no.  3  on  Research 
Concerning  Forecasting  Anomalous  Propagation  at  High 
Altitudes.   Contract  AF  19(604)4092.    May  58,   121p. 
12  refs.    Technical  rept.    RAD-TR-59-19;  AFCRC-TN- 
59-365;  AD-217  316. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  143  206 

Anomalous  effects  in  the  Arctic  Ionosphere  were  ex- 
amined from  two  approaches.    First,  the  time  depend- 
ance  of  sporadic  E,   spread  F,   E,  and  F2  critical  fre- 
quency data  were  studied  for  individual  stations.    The  E 
layer,  as  expected,   was  found  to  be  very  regular.    The 
F2  layer  showed  strong  seasonal,  diurnal,   and  geo- 
graphical variations.    Near  the  pole  during  the  winter 
erratic  variations  in  the  F2  critical  frequency  were 
found.    Sometimes  the  foF2  changed  as  much  as  lOmc/s 
within  a  few  hours.    These  changes  are  related  to  cer- 
tain spread  F  forms.    The  occurrence  of  sporadic  Ewas 
found  to  be  more  intense  and  mora  frequent  at  night  in 
the  auroral  belt  than  further  north.    The  statistics  for 
Es^lO  mc/s  also  followed  this  pattern.    The  number  of 
Es  occurrences  was  grouped  into  frequency  bands 
2  mc/s  wide.    It  was  found  that  they  decrease  from  one 
band  to  the  next  higher  one  by  a  factor  of  about  three. 
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Deutscher  Wetterdienst.   Aachen  (West  Germany). 
RESEARCH  ON  AIR-EARTH-CURRENT  IN  HIGH 
MOUNTAINS  (A  CONTRIBUTION  TO  THE  INTER- 
PRETATION OF  ATMOSPHERIC- ELECTRICAL 
REGISTRATIONS  IN  THE  ALPS)  by  A.  Kunkis.    Tech- 
nical note  no.   8  on  Contract  AF  61(514)640.    15  Apr  56, 
70p.   25  refs.    AFCRC-TN-57-213;  AD- 133  680. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  652 

In  order  to  fulfill  the  task  an  easily  transportable 
measuring  apparatus  for  the  measurement  of  the 
atmospheric  electrical  current  was  develoF>ed.    The 
apparatus  has  proved  true  under  diverse  unfavourable 
conditions  (in  snow  and  at  high  air  moisture).    Con- 
trols of  the  apparatus  which  can  be  easily  and  quickly 
carried  out  permit  to  keep  errors  with  regard  to  the 
measuring  values  within  narrow  limits  {^%)  and  this 
also  under  unfavorable  conditions.    Fdr  the  measuring 
values  of  the  potential  gradient  and  the  air-earth- 
current  obtained  at  the  stations  reduction  factors  were 
determined.    These  reduction  values  permit  to  convert 
the  relative  values  measured  at  the  stations  into  abso- 
lute values.    All  measurements  are  carried  out  with 
one  measuring  apparatus  and  after  one  measuring 
method  at  measuring  places  at  heights  from  0,  2  to  4 
km  and  at  selected  atmospheric  electrically  undis- 
turbed weather  conditions.    The  measuring  values 
reveal  a  variation  of  the  conductivity  with  height.    TTie 
conductivity  increases  with  height  after  a  simple 
exponential  function. 


Durham  U.   (Gt.   Brit.  ) 
THE  DOUBLE  FIELD  MILL,   by  J.  A.  Chalmers  and 
M.  Smiddy.    Technical  note  no.  1,  15  Oct  55-14  Oct  .56, 
on  Measurement  of  Space  Charge  in  the  Lower  Atmos- 
phere,  Contract  AF  61(514)891.    [1956]  18p.   5  refs. 
AFCRC-TN-56-885;  AD-110  251. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  130  761 

In  order  to  measure  the  potential  gradient  at  a  point  in 
the  atmosphere  a  few  metres  above  ground  level,  a 
double  field  mill  has  been  constructed.    The  theory  of 
the  instrument  and  the  results  of  tests  are  described. 


Massachusetts  Inst,  of  Tech.  ,   Cambridge. 
STATIC  STABILITY  AND  ATMOSPHERIC  ENERGY, 
by  Edward  N.   Lorenz.    Scientific  rept.  no.  9  on  General 
Circulation  Project,   Contract  AF  19(604)1000. 
30  Apr  57,   44p.   19  refs.    AFCRC-TN-57-298; 
AD-117  187. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  128  119 

The  process  primarily  responsible  for  the  release  of 
kinetic  energy  in  the  atmosphere,  a  rising  of  warmer 
air  and  a  simultaneous  sinking  of  colder  air.  also  in- 
creases static  stability.    Gross  static  stability,   a 
weighted  integral  of  static  stability,   may  be  defined  in 
such  a  way  that  reversible  adiabatic  processes  have 
equal  effects  upon  kinetic  energy  and  gross  static 
stability.    Simplified  dynamic  equations  are  developed, 
which  properly  describe  the  relations  between  total 
potential  energy,  kinetic  energy,  available  potential 
energy,   and  gross  static  stability.    These  include  three 
dimensional  systems  with  the  equation  of  balance  or  the 
geostrophic  equation,   and  ji^- layer  models.    The  two- 
layer  model  may  be  the  simplest  possible  system  with 
variable  static  stability.    The  simplified  equations 
appear  to  be  especially  suitable  for  theoretical  studies 
of  the  general  circulation  and  similar  circulations. 


li 


kffichigan  U.  Coll.  of  Engineering ,  Ann  Axbor. 
A  SIMPLIFIED  FALLING- SWERE  METHOD  FOR 
UPPER -AIR  DENSITY.    PART  11,    DENSITY  AND 
TEMPERATURE  RESULTS  FROM  EIGHT  FLIGHTS^ 
by  J.  W.  Peterson,  H.  F.  Schulfe,  and  E.  J.   Schaefer. 
Final  technical  rept.  on  Contracts  AF  19<604)999  and 
NSF  Grant  Y/ 10.  :iO/249.    May  59,   128p.    12  refs. 
2215-19-F;  AFCRC-TR -59-263. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  143  040 

The  development  and  use  of  the  pmall-sphere  method 
for  synoptic  measurement  of  upj>er-air  density  and 
temperature  is  described.    The  fesults  from  flights 
carried  out  during  the  IGY  prog:^am  are  given. 


ENGINEERINtJ 


Army  Engineer  Research  and   development  Labs., 

Fort  Belvoir,  Va. 
AIRFIELD  ICE  REMOVAL  EQIJIPMENT  DEVELOP- 
MENT, by  Edward  C.  Kinker  a;^  JohnL.  Terry. 
10  Oct  58,  ;<J8p.    Technical  rept,  I  1547-,TR; 
AD-:^U7  024.  I 

Order  from  LC  mi$2. 70,  ph$4.  io  PB  143  265 

This  report  contains  a  history  ct  the  development, 
tests,  and  evaluation  d  airfield  ice  removal  equip- 
ment.   Several  methods  erf  ice  r<tmovai  were  investi- 
gated such  as  pavement -typ>e  heaters;  blow-torch- 
type  heater  to  melt  scarified  icej;  radiation  heat  from 
hot  fluids  in  a  tubular -type  landijng  mat;  radiant -type 
heating  system  embodying  eleccttical  conductors  im- 
bedded in  concrete;  dnd  de-icing;  chemicals.    Two 
machines  are  covered  in  this  retwrt:  one,  a  rotary 
brush  as  a  scarifier  with  a  trailer -mounted  heater  to 
reduce  the  residue  to  water;  theiother,  a  drag-type 
ice  removal  unit.    The  repon  co^icludes  that:  (a)  The 
rotary  ice  removal  machine  doe^  not  meet  the 
requirements  of  the  project  but  investigation  should 
continue  if  some  runway  scarificjation  can  be  tolerated; 
(b)  the  ice  drag  units  do  not  meet  the  requirements  of 
the  project  nor  can  they  remove  hard  ice  firmly 
bonded  to  the  surface;  therefore,!  no  further  tests  are 
warranted;  (c)  radiant  heat  shouLd  be  considered  for 
new  airport  construction  only;  (cl|  the  Bergquist  device 
should  be  investigated;  (e)  research  should  be  con- 
ducted on  chemicals  and  an  investigation  should  be 
conducted  on  metallic  paint  to  prpvide  an  agent  to 
break  the  bond  between  ice  and  pjavement. 


Material  Lab. ,  New  York  NavJj  Shipyard,  Brooklyn 
RESEARCH  AND  DEVELOPMElfJT  OF  THE  STUDY 
OF  BRITTLE  FRACTURE  OF 
BY  ELECTRON  MICROSCOPY, 
rept .  on  Lab ,  Proj .  5507 .   7  Jan 
AD- 156  658.  i 

Order  from  LC  mi$2.40,  ph$3.i0  PB  143  255 


SHIP  PLATE  STEEL 
by  E .  C .  Haas  .   Final 
58,  Up.  4  refs. 


An  investigation  was  made  of  the  applicability  of  elec- 
tron microscopy  in  determining  the  relationship  of  the 
microstructure  of  ship  plate  ste^l  to  its  brittle  fracture 
transistion  temperature.   Replication  techniques  were 
developed  for  Imaging  fractured  surfaces  .  The  electron 
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micrographs  of  fractured  surfaces  failed  to  reveal 
physical  features  which  were  characteristic  orcorrela- 
table  with  the  transition  temperature  of  the  metal  speci- 
men, but  the  use  of  polished  and  etched  specimens  ex- 
tended the  usefulness  of  standard  metallographic  tech- 
niques at  lower  magnifications  .  Electron  microscope 
studies  were  continued  on  mechanically  polished  and 
nital-etched  specimens ,  and  a  large  group  of  photo- 
graphs were  taken  of  areas  considered  characteristic 
of  the  specimens  so  that  an  experienced  operator  could 
match  i^tographs  with  specimens  .   Selected  electron 
photomicrographs  are  presented  of  several  specimens 
of  ship  plate  steel  chosen  to  cover  a  wide  range  of 
temperature  of  transition  from  predominantly  ductile 
to  predominantly  brittle  fracture.  The  significant 
difference  in  the  structures  of  these  specimens  is  the 
spacing  of  the  cementite  lamellae,  with  the  specimens 
of  higher  transition  temperature  showing  a  greater 
spacing  of  these  lamellae. 


Naval  Construction  Battalion  Center,   Port  Hueneme, 

Calif. 
PROCEEDINGS  OF   SYMPOSIUM  ON  CONSTRUCTION 
COST  REDUCTION  THRU  CREATIVE  DESIGN  AND 
ENGINEERING.   29-31  OCTOBER  1957.    527p.    17  refs. 
AD- 207  687. 
Order  from  LC  mi$ll.  10,  ph$80.  40        PB  143  439 


Aeronautical  Engineering 


Aero  Medical  Lab.  ,  Wright  Air  Development 

Center,  Wright-Patterson  AFB,   Ohio. 
AIRCRAFT  BREATHING  OXYGEN  REGULATOR 
TEST  STAND  CALIBRATION  PROCEDURES,  by  James 
E.  P.  Davis.   Rept.  on  In  Service  Test  Apparatus. 
July  59,  22p.  WADC  Technical  note  58-28. 
Order  from  OTS  $0.  75  PB  161  075 

This  report  gives  a  step  by  step  description  of  the  pro- 
cedure for  calibrating  an  oxygen  regulator  test  stand. 
Included  also  are  sample  data  sheets  and  a  discussion 
of  good  calibrating  procedures  which  should  be  used  to 
obtain  best  resitlts. 


Air  Force  Personnel  and  Training  Research  Center, 

Lackland  AFB,  Tex. 
SIMULATION  OF   EXTRA- COCKPIT  VISUAL  CUES 
IN  CONTACT  FLIGHT  TRANSITION  TRAINERS,   by 
William  A.    Lybrand,  M.   Dean  Havron  and  others. 
Feb  58,  346p.  211  refs.  AFPTRC-TR-SS- 1 1; 
AD- 152  123. 
Order  from  LC  mi$ll.  10,  ph$53.10  PB  143  136 

A  comprehensive  survey  and  analysis  of  research  and 
operational  evidence |kertaining  to  visual  cues  utilized 
by  pilots  in  performing  the  specified  flight  tasks  was 
accomplished.    This  material  was  supplemented  by: 
an  analysis  of  the  operational  tasks  involved  and  in- 
tensive interviews  with  pilots  in  transition  training, 
instructor  pilots,  and  test  pilots,  consultation  with  sub- 
ject-matter experts  in  training,  'visual  perception,  and 
engineering  areas,  a'rid  inspection  of  existing  trainers 
and  simulators  having  visual  capabilities. 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn.  ] 
CRITICAL  DISCUSSION  OF  EXPERIMENTS  ON 
SUPPORT  INTERFERENCE  AT  SUPERSONIC  SPEEDS, 
by  Jack  D.  Whitfield,    Rept.  on  ARO,  Inc.  Contract 
AF  40(600)700  S/A  13(59-1).    Aug  58,  51p.    14  refs. 
AEDC-TN-58-30;   AD-201  108. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  275 

An  experimental  investigation  of  the  effect  of  the 
sting  support  length  on  the  drag  of  slender  ogive- 
cylinder  models,  with  and  without  afterbody  boat- 
tailing,  has  been  conducted.    These  tests  were  made 
at  Mach  numbers  3. 00  and  3.  98  over  a  unit  Reynolds 
number  range  from  105  to  10^  per  inch.    The  critical 
sting  length  as  well  as  the  base  pressure  is  shown  to 
be  strongly  dependent  on  the  transition  location  and 
the  length  Reynolds  number.    The  often  quoted  rule- 
of-thumb  geometry  ratio  of  three  base  diameters  for 
an  aUowable  sting  length  was  inadequate  for  this  in- 
vestigation.   The  range  of  critical  sting  lengths 
encountered  during  this  study  was  from  approximately 
5,  5  for  ReL«  1  x  10^  and  M  =  4.  0  to  approximately 
1. 0  for  ReL  =  7  x  10^  and  M  =  3. 0. 


Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.   Y. 
EFFECTS  OF  BREAKOUT  FORCE  ON  LONGITU- 
DINAL HANDLING  QUALITIES^  by  Fred  Newell. 
Rept.  on  Contract  AF  33(616)3990.    Dec  57,  43p. 
4  refs.    WADC  Technical  rept.  57-155;  AD-142  306. 
Order  from  LC  mi $3.  30,  ph$7.  80         PB  138  670 

The  airplane  used  in  the  study  was  a  JTB-26B 
equipped  with  variable  longitudinal  cc«trol  and 
stability.    The  results  of  this  evaluation  indicate  that 
control  friction  is  an  important  factor  in  pilot's 
opinions  of  aircraft  handling  characteristics  and  that 
the  effects  of  friction  vary  with  aircraft  dynamics 
and  control  force  gradients.    Also,  the  type  of  mis - 
sion  simulated  affects  the  pilot's  attitude  and  desires 
and  hence,  his  opinions  erf  the  effects  of  breakout 
force. 


Cornell  Aeronautical  Lab.,  Inc.  [Buffalo,  N.  Y.] 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE  H-5 
VARIABLE  STIFFNESS  BLADE  PROGRAM.   PART  I. 
HARMONIC  REDUCTION  OF  MEASURED  BLADE 
BEAM  BENDING -MOMENT  DATA,  by  Harold  Hirsch 
and  James  Kline,    Rept.  on  Contract  W33-038-ac- 
14248.    Dec  51,  271p.  2  refs,    AF  Technical  rept,  no, 
6329,  Pt.  1;  AD- 8445. 
Order  from  LC  mi$ll,10,  ph$42.60        PB  143  767 

A  helicopter  research  program  was  conducted  with  the 
objective  of  determining  the  bending  stresses  and 
motions  experienced,  in  flight,  by  articulated  rotor 
blades;  and,  thereby,  to  explore  possible  causes  of  a 
number  of  unexplained  rotor  blade  fatigue  failures  . 
Measurements  made  with  a  family  of  blades  ,  similar 
in  all  respects  except  flapwise  bending  stiffness,  dis- 
closed, under  certain  flight  conditions  ,  a  hitherto 
unsuspected  phenomenon  of  large  amplitude  resonant 
bending  in  the  higher  modes  .    Based  on  an  analysis  of 
these  results,  the  necessity  of,  and  proposed 
procedures  for,  investigating  higher  mode  bending 
effects  in  both  the  design  and  flight  evaluation  phases 
of  blade  development  programs  are  discussed.    The 


results  of  the  program  are  reported  in  six  volumes  . 
In  this,  the  first  volume,  blade  beam  bending  moments , 
measured  with  three  sets  of  C.A.L.  rotor  blades 
possessing  approximately  1/2,  1,  and  2  times  the 
bending  stiffness  of  standard  H-5  blades ,  are  pre- 
sented.   The  data  cover  a  wide  range  of  stabilized 
flight  conditions;  obtained  by  systematically  varying 
advance  ratio,  helicopter  center  of  gravity,  and  rotor 
speed. 


CJornell  Aeronautical  Lab.  ,  Inc.  [Buffalo,  N.  Y.  ] 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE  H-5 
VARIABLE  STIFFNESS  BLADE  PROGRAM.    PART  2, 
BLADE  BEAM  BENDING-MOMENT  ENVELOPES,   by 
Harold  Hirsch  and  James  Kline.    Rept.  on  Contract 
W33-038-ac- 14248.    Jan  52,  78p.   2  refs.    AF  Technical 
rept.  no.  6329,  Pi.  2;  AD-8444. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  766 

Blade  beam  bending  moment  envelopes  obtained  from 
flight  test  measurements  made  with  three  sets  of 
C.  A.  L.  fiber  glass  blades  possessing  approximately 
1/2,   1,  and  2  times  the  bending  stiffness  of  standard 
H-5  blades  are  presented.    The  results  cover  a  wide 
range  of  stabilized  test  conditions,  obtained  by  system- 
atically varying  advance  ratio,   helicopter  center  of 
gravity,  and  rotor  speed.    Spanwise  blade  beam  bending 
moment  envelopes  including  (1)  the  sum  of  the  first  two 
and  (2)  the  sum  of  the  first  ten  terms  of  the  harmonic 
representation  of  the  measured  bending  moments,  ob- 
tained from  Part  1  of  the  report,  are  presented.    The 
spanwise  distribution  of  steady  bending  moment  is  also 
shown.       (See  also  PB  143  767) 


Cornell  Aeronautical  Lab.  ,  Inc.  ,  [Buffalo,  N.  Y.  ] 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE  H-5 
VARIABLE  STIFFNESS  BLADE  PROGRAM.    PART  3. 
EVALUATION  OF   ROTOR  RESONANT  BONDING 
EFFECTS,  by  Harold  Hirsch  and  James  Kiine.    Rept.  on 
Contract  W33-038-ac- 14248.    Jan  52,   88p.   13  refs.    AF 
Technical  rept.  no.  6329,  Pt.   3;  AD- 6265. 
Order  from  LC  mi$4.  50,  ph$13.  80  PB  143  765 

The  bending  moments  and  motions  experienced  in  flight 
by  articulated  rotor  blades  were  studied  in  an  attempt  to 
determine  the  causes  o€  unexplained  rotor  blade  fatigue 
failures.    Blades  with  differing  degrees  of  stiffness  were 
instrumented  so  as  to  measure  bending  at  9  spanwise 
stations  on  each  blade.    A  ground  run-up  made  with 
medium- stiffness  blades  indicated  that  an  8/rotor  revo- 
lution oscillation  periodically  occurred.    Study  of  the 
blade  deflection  pattern  identified  the  source  of  the 
oscillation  to  be  m  the  third  bending  mode.    Calculations 
were  made  which  predicted  that  at  least  1  particular 
combination  of  blade  stiffness,  mode  shape,  and  rotor 
speed  might  produce  a  resonant  conditicm  corresponding 
to  each  harmonic  order  between  2  and  9.    Experimental 
results  verified  the  predictions.    Methods  suggested  for 
avoiding  one  or  another  of  the  resonant  points  included 
the  addition  of  concentrated  masses  to  the  blade  to  give 
the  necessary  frequency  shifts,  or  modification  d  the 
blade  stiffness.    (See  also  PB  143  766) 


Cornell  Aeronautical  Lab. ,  Inc. ,  [Buffalo,  N.  Y.] 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE  H-5 
VARIABLE  STIFFNESS  BIADE  PROGRAM.   PART  4. 
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HARMONIC  REDUCTION  OF 

MOTION  AND  CONTROL- FORC 

Kline.    Rept.  on  Contract  W33 

147p.  2  refs.  AF  Technical  rept 

AD-6161. 

Order  from  LC  rm$7.20,  ph$22. 


MEASURED  BLADE- 
1  DATA ,  by  James 
0B8-ac- 14248.    Apr  52, 
no.  6329,  Pt.  4; 
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The  blade  motions  and  control 
the  three  sets  of  C.A.L.  test 
approximately  1/2,  I,  and  2  ti 
of  standard  H-5  blades ,  are  , 
motions  and  control  force  data, 
neously  with  the  blade  beam  bend. 
Pans  1,  2,  and  3,  are  presented 
harmonic  components  of  the  Fou 
from  the  cycles  analyzed.    The 
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Cornell  Aeronautical  Lab 
AN  EXPERIMENTAL 
VARIABLE  STIFFNESS  BLADE 
EVALUATION  OF  BLADE  BEAM 
MEASURED  BY  THREE 
TURERS,  by  James  Kline.    Rept. 
ac-14248.    June  52,  83p.  3  refs. 
no.  6329,   Pt.   5;  AD-6794. 
Order  from  LC  mi$4.  80,   ph$13.  8t) 


[Buffalo,   N.   Y.  ] 
INVESTIGAJTION  OF  THE  H-5 
PROGRAM.    PART  5. 
BENDING  DATA 
HELICOPTER  MANUFAC- 

)n  Contract  W33-038- 
iF  Technical  rept. 
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Cornell  Aeronautical  Lab 
AN  EXPERIMENTAL 
VARIABLE  STIFFNESS  BLADE 
A  TENTATIVE  EMPIRICAL 
DESIGN  OF   ROTOR  BLADES  F 
RESONANCE,  by  Howard  Dougha 
Rept.  on  Contract  W33-038-ac-14 
10  refs.    AF  Technical  rept.  no. 
Order  from  LC  mi $4.  80,  ph$13. 


A  possible  empirical  approach  to 
dieting  higher  order  bending  momfcnt 
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Knowing  this  amplitude,  the  component 
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the  given  order  and  a  particular  vibration  mode.    These 
generalized  forces  are  plotted  against  advance  ratio  and 
order  of  excitation.    From  the  generalized  forces,  a 
dimensionless  generalized  force  coefficient  computed 
which  can  be  used  to  predict  loads  on  other  blades.    The 
generalized  force  approach  was  adopted  because  if  offers 
the  most  rational  means  that  could  be  found  for  applying 
the  higher  harmonic  data  obtained  in  the  program  to  the 
design  of  other  helicopter  blades.     (See  also 
PB  143  763) 


Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
IMPROVEMENT  OF  FERRYING  RANGE  OF  ARMY 
HELICOPTERS,  by  A.  C.  Adler,  H.  S.  Holm  and 
S.  A.  Harrington.   Final  rept.  on  Proj .  9-38-01-000 
ST801,  Contract  DA  44- 177-tc-441.  July  59,  103p. 
16  refs.  Rept.  no.  BB-1I87-H-2. 
Order  from  LC  mi$5.70,  ph$16.80  PB  143  573 

This  investigation  is  art  extension  of  previous  studies 
of  maximum  ferry  range  for  single  rotor  helicopters  . 
The  configurations  evaluated  include:  tandem  heli- 
copters ,  single  rotor  and  tandem  helicopters  with  aux- 
iliary wings  (compound  helicopters),  single  rotor  heli- 
copters with  auxiliary  wings  and  propulsion  (gyrodynes) 
and  towed  systems  (helicojxer  towing  tanker-glider, 
airplane  towing  helicopter).   Lift-to-drag  ratios  for 
these  configurations  were  obtained  over  a  wide  range 
of  parameters  on  an  IBM-704  computer.   Ferrying 
ranges  were  calculated  for  the  more  promising  con- 
figurations. It  was  found  that  careful  attention  had  to 
be  given  to  prograpiming  the  cruise  altitude  with  the 
consumption  of  fuel  and  to  the  compromises  between 
power  plant  and  airframe  performance.  The  most 
promising  modification  appears  to  be  the  single  rotor 
compound  helicopter  with  a  range  approximately 
double  that  of  the  unmodified  helicopter.  Although  an 
equivalent  gyrodyne  attains  a  10%  increase  in  range 
over  the  compound  helicopter  at  30%  higher  cruise 
speeds,  the  increased  complexity,  weight,  and  cost 
weigh  heavily  against  the  gyrodyne  for  a  "one- shot" 
ferrying  mission.  Towed  configurations  do  not  appear 
to  offer  any  real  promise. 


Curtiss-Wright  Corp.  ,   Santa  Barbara,  Calif. 
FLIGHT  TEST  INSULATION  STUDIES,   by  Allen  G. 
Norem.    Rept.  on  Aircraft  Structural  Research,  Con- 
tract AF  33(616)5152.    Feb  59,   71p.   6  refs.    WADC 
Technical  rept.  59-9;  AD- 208  326. 
Order  from  OTS  $2.  00  PB  161  079 

Model  structures  insulated  by  Refrasil  B-lOO,  phenolic 
CT-304  spray  coated  alumina,  and  Teflon  were  flight 
tested  on  a  recoverable  Materials  Test  Vehicle.    The 
thermal  response  of  the  insulated  model  structures 
was  recorded  on  a  miniature  tape  recorder.    It  was 
demonstrated  that  the  test  vehicle  and  instrumentation 
used  provided  a  suitable  system  for  the  gathering  of 
flight  test  data  on  the  effect  of  insulating  and  subli- 
mating materials  in  restricting  heat  flow  into  the  base 
structure.    It  was  also  demonstrated  that  the  simple 
methods  of  analysis  presented  in  Reference  1  are 
adequate  for  the  prediction  of  the  thermal  response  of 
insulated  structures. 


Johns  Hopkins  U.  ,   Baltimore,   Md. 
MECHANICS  OF   STIFFENED  PLATES  AND  SHELLS, 
by  W.  H.  Hoppmann,   II.    Summary  and  Final  rept.  on 
Contract  Nonr-248(12).    Mar  58,    18p.    14  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  139  198 

Definition  of  orthogonally  stiffened  structures;  Equa- 
tions of  equilibrium  and  motion;  Stress-strain  relations 
for  orthogonally  stiffened  plates  and  shells;  Shear 
deformation  and  rotatory  inertia;  Boundary  conditions; 
and  Strains  and  stresses. 


Princeton  U . ,  N .  J . 
AN  INVESTIGATION  OF  THE  FUNDAMENTAL  PA- 
RAMETERS WHICH  GOVERN  THE  AERODYNAMICS 
OF  VARIOUS  WING -PROPELLER  COMBINATIONS  AS 
RELATED  TO  VECTORED  SLIPSTREAM  AIRCRAFT, 
by  Norman  R.  Augustine.  Rept.  on  Contract  Nonr- 
1858(14).  Oct  58,  218p.  20  refs.  Aeronautical  Engi- 
neering Dept.  rept.  no.  437. 
Order  from  LC  mi$9.60,  ph$33.30  PB  143  245 

Experimental  investigation  of  propeller  slipstream  in- 
teraction on  a  heavily  flapped  wing.  Aspect  ratio,  pro- 
peller diameter,  solidity,  thrust  axis  position,  and 
propeller  plane  are  varied  to  investigate  the  funda- 
mental parameters  which  govern  the  wing- propeller 
combination.  A  method  for  analytically  determining  the 
lift  and  drag  of  a  wing  propeller  combination  is  also 
presented. 


Chemical  Engineering 


American  Potash  and  Chemical  Corp.  ,   Henderson, 

Nev.  "^"^ 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SYN- 
THETIC BATTERY  GRADE  MANGANESE  DIOXIDE, 
by  Jerome  T.  Muench.    Quarterly  progress  rept.  no.  4, 
29  Mar-29  June  57,  on  Contract  DA  36-039-SC-72715. 
[1957]  27p. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  130  743 

Manganese  dioxide  was  produced  in  two  semi -pilot 
plant  runs  by  the  chemical  oxidation  of  manganous  sul- 
fate.   The  manganous  sulfate  was  purified  by  the  re- 
moval of  potassium  by  two  separate  methods.    TTiefirst 
run  utilized  manganous  sulfate  purified  by  the  manga- 
nous sulfate  purified  by  the  manganous  carbonate  puri- 
fication method.    The  second  run  was  made  from  man- 
ganous sulfate  that  had  the  pxjtassium  content  decreased 
by  the  precipitation  of  potassium  perchlorate.    The 
method  of  preparation  of  the  manganous  sulfate  as  well 
as  the  chemical  analysis,  physical  properties  and  bat- 
tery activity  tests  on  the  manganese  dioxide  produced 
are  reported.    Rho  manganese  dioxide  was  produced 
in  both  runs.    (See  also  PB  129  661) 


[Army]  Chemical  Corps  Engineering  Command, 

Army  Chemical  Center,   Md. 
A  SIMPLIFIED  PASSIVATION  METHOD  FOR  THE 
E24  HEATER  FOR   SHORT  TERM  SERVICE,  by 
Oscar  I.  Lessig.    Sep  56,   lOp.    Engineering  Command 


rept.  no.   13. 

Order  from  LC  mi$l.  80,  ph$l.  80 


PB  143  261 


The  object  cf  the  work  described  in  this  report  is  the 
investigation  of  a  simplified  method  of  passivation  of 
the  inner  surfaces  of  the  E24  heater  tank,  a  compo- 
nent cf  the  E24  heater.    The  tests  described  include 
the  exposure  of  metal  surfaces  to  solutions  of  various 
acids  and  alkalies  in  different  concentrations,  for 
varying  periods  of  time.    It  is  concluded  that  the  use 
of  a  nitric  acid  solution  provides  the  simplest  and 
most  economical  method  of  passivation.    Degreasing 
and  exposing  the  inner  surfaces  of  the  E24  heater 
tank  assembly  in  a  15-percent  solution  of  nitric  acid 
for  15  minutes  adequately  met  the  user-service 
requirements  for  this  item. 


Army  Chemical  Warfare  Labs  . ,  Army  Chemical 

Center,  Md. 
EFFECTS  OF  METABOLIC  LEVEL  ON  PENETRA- 
BILITY OF  GB  THROUGH  THE  SKIN  OF  PIGS,  by 
Francis  N.  Marzulli  and  John  F.  Callahan.    Technical 
rept.  for  Apr  55-Nov  56  on  Toxicological  Action  of 
CW  Agents .  Aug  58,  I3p.  7  refs .  CWLR  2240. 
Order  from  LC  mi$2.40,  ph$3.30  PB  139  140 

Swine  were  exposed  to  GB  by  two  routes  ,  (1)  skin 
application  and  (2)  subcutaneous  injection.    The  study 
was  predicted  on  metabolic  activity  (as  induced  by 
seasonal  changes)  and  its  relation  to  GB  susceptibility. 
No  effect  due  to  raised  metabolic  level  was  found 
regardless  of  the  route  of  administration  of  GB.    The 
inhibition  of  red  blood  cell  cholinesterase  from  a 
small  subcutaneous  dosage  of  GB  had  no  predictive 
value  regarding  susceptibility  to  lethal  effects  from  a 
larger  successive  dosage  for  any  one  individual 
animal;  this  may  be  of  some  value  for  larger  groups  . 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,   Pa. 
PRODUCING  PERMANENTLY  HYDROPHYLIC  SUR- 
FACES ON  PLASTIC  FILMS  FOR   SOLAR  STILLS,   by 
Robert  A.  Erb.    Final  rept.  for  14  Nov  58-31  Aug  59  on 
OSW  Contract  14-01-001-168.    Sep  59,   29p.    Research 
and  Development  progress  rept.  no.  29. 
Order  from  OTS  $0.  75  PB  161  064 

Two  principal  means  of  producing  permanent,  trans- 
parent hydrophilic  surfaces  on  a  variety  of  plastic 
films  for  solar  still  condensing  surfaces  were  investi- 
gated on  this  project.    One  involves  the  vacuum  deposi- 
tion of  silicon  monoxide  on  the  surfaces;  the  other  in- 
volves the  chemical  deposition  of  titanium  dioxide  on 
the  surface  via  the  hydrolysis  of  tetraalkyl  orthortitan- 
ates.    Both  have  proved  to  be  technically  feasible  for 
producing  hydrophilic  permanent  surfaces  over  the 
plastic  substrates.    However,  the  titanium  dioxide  proc- 
ess is  the  present  process  of  choice  for  large  scale 
film  treatment  because  of  lower  cost  (both  for  capital 
equiprhent  and  operation)  and  ready  adaptability  to  a 
large  scale  operation. 


I.   G.    Farbenindustrie,  A.  G.  .   Ludwigshafen 

(Germany). 
HYDRAZINHYDRAT-ANLAGE.   May  46,  5p. 
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BIOS/DOCS/2082/829/101;  FD23to/46.   Text  in 

GCTTIBn. 

Order  from  LC  mijl.  80,  ph$l.  86  PB  143  571 


Institute  of  Tech. ,  U.  of  Minneiota,  Minneapolis. 
INVESTIGATION  OF  FREEZING  AS  A  MEANS  OF 
CarTAINTNG  FRESH  WATER  FROM  SALT  WATER, 
by  Emory  N.  Kemler,  Millard  H.  Lajoy  and  others. 
Progress  repc  no.     1  on  Contract  NOy- 73248. 
15  July  54,   19p. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  139  168 

The  tests  described  in  this  progr^s  report  were 
designed  to  give  general  informaqlon  on  the  conditions 
which  exist  during  the  freezing  of  salt  water. 


Institute  of  Tech. ,  U.  of  Minnesota,  Minneapolis. 
INVESTIGATION  OF  FREEZING  AS  A  MEANS  OF 
OBTAINING  FRESH  WATER  FRQM  SALT  WATER, 
by  Emery  N.  Kemler,  Millard  H.  LaJoy  and  others. 
Progress  rept.  no.  2  on  Contract  NOy- 73248. 
15  Sep  54,  41p.  , 

Order  from  LC  mi$3. 30,  ph$7.  80  PB  139  167 


This  report  describes  the  experirtjental  results  of 
tests  on  salt  content  of  ice  formed  from  sodium 
chloride  solutions  by  freezing  on  $  flat  surface.   An 
analytical  study  of  rate  of  ice  formation  with  ex- 
j>erimental  verification  is  also  included.    The  tests 
showed  that  the  salt  content  of  ice  frozen  on  a  flat 
surface  from  a  saline  bath  was  significantly  lower 
than  the  concentration  of  the  brin^  solution.    (See 
also  PB  139  168) 


Electrical  and  Electronic  Engineering 


Air  Force  Armament  Center,  E^lin  AFB,    Fla. 
APAC  NAVIGATION  SYSTEMS  FLIGHT  TEST 
RANGES.    Armament  Test  note.    $ep  57,  47p. 
AFAC-TN-57-53;  AD-135  965.       , 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  142  903 

The  AFAC  Navigation  Systems  Flfeht  Test  Ranges," 
formerly  known  as  the  AFAC  Inertial  Guidance 
Systems  Flight  Test  Ranges,  were  established  to 
fulfill  a  requirement  for  the  testii^  erf  long-range 
navigation  systems.    The  three  rahges  extend  over  a 
variety  of  topographical  features  ind  constitute  a 
flexible  all-weather,   long-range  test  facility.    These 
ranges  are  available  to  any  agency  engaged  in  the 
testing  of  navigation  systems  and  require  cxily  that 
the  test  aircraft  be  capable  of  takimg  vertical  aerial 
photographs  and/or  radar- scope  jiiotographs.    Range 
No.  1,  \»*ilch  is  approximately  1030  nautical  mi  in 
length,  extends  from  Eglin  AFB,   Fla. ,   L.  G. 
Han  scorn  Field,  Bedford,  Mass.   Range  No.  2, 
extending  from  Ramey  AFB,  Puerto  Rico,  to  Mountain 
Home  AFB,   Idalio,  is  approximately  2865  naut  mi  in 
length.    Range  No.  3  extends  from  Eglin  AFB,   Fla. , 
to  Holloman  AFB,  New  Mexico  and  is  approximately 
1010  naut  mi  long.    The  course  center  line,  or  axis 


of  strength,  of  each  range  is  a  geodesic  computed  on 
the  Clarke  Ceroid  of  1866  as  referenced  to  the 
1927  North  American  Datum.    Bands  of  checkpoints, 
both  visual  and  radar,  located  35  to  70  mi  apart  and 
extending  25  mi  to  cither  side  of  the  range  center 
line,  are  used  to  obtain  positional  information  along 
the  ranges.    Reduction  of  the  photographic  position 
data  is  facilitated  by  the  use  of  a  Laborde  Grid  over- 
lay on  each  range  whereby  any  position  on  the  range 
corridor  can  be  located  by  a  set  of  X  and  Y  coordi- 
nates as  well  as  by  latitude  and  longitude.   A  dis- 
cussion of  geodesy  with  particular  emphasis  on 
I  computational  techniques  and  on  error  study  are 
available  as  a  supplement. 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
EXPERIMENTAL  STUDY  OF  A  DIFFRACTION  RE- 
FLECTOR, by  Joseph  H.  Provencher.   Apr  59,  33p, 
3refs.   AFCRCTR-59-126;  AD- 212  926. 
Order  from  LC  mi$3.  OU,  ph$6.  30  PB  142  998 

A  microwave  antenna  has  been  designed  and  con- 
structed on  the  principles  of  parageometric  optics 
formulated  by  Toraldo  di  Francis  and  on  principles 
similar  to  those  of  Fresnel  rings  and  the  diffraction 
grating.   Its  surfaces  are  all  zones  of  cones  and  sim- 
ple to  construct.    The  chosen  design  parameters  were 
incorporated  in  two  K-band  (X  -=  1.  24  cm;  A  =  1.  22  cm) 
models.    Experimental  results  show  good  agreement 
with  theory.    Scann^g  characteristics  are  superior  to 
those  of  the  paraboloidal  or  spherical  reflector,  and 
spherical  aberration  and  coma  are  minimized,  and 
the  effects  of  astigmatism  are  minimized  by  using  a 
"compromise  focus.  " 


American  Electro  Metal  Div.,  Firth  Sterling,  Inc., 

Yonkers,  N.  Y. 
RESEARCH  ON  THERMIONIC  EMISSION  OF 
BORIDES,  by  R.  Steinitz.    Final  rept.  on  Contract 
AF  18(600)1504.    1  May  57,  36p.    27  refs.   AFOSR- 
TN-57-312;  AD- 132  383. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  513 

Thermionic  emission  measurements  were  performed 
on  most  of  the  transition  metal  diborides,  gadolin- 
ium hexaboride,  and  dense  and  porous  tungsten  cath- 
odes.   With  the  exception  of  the  dense  tungsten,  which 
was  used  to  standardize  the  test  equipment,  all  sam- 
ples were  prepared  by  powder  metallurgical  techni- 
ques.   The  necessary  vacuum  system  and  electrical 
circuits  were  constructed  to  fit  the  requirements. 
The  emission  constant  and  work  function  for  each  of 
the  above  metals  has  been  calculated  from  the  emis- 
sion data.   However,  in  view  of  the  above  discussion, 
the  reliability  of  the  data  is  questionable.    A  simple 
solution  to  most  of  these  problems  has  been  planned 
for  the  future. 


Antenna  Lab.  ,  Ohio  State  U.   Research  Foundation, 

Columbus. 
POLARIZATION  DEPENDENCE  OF  RADAR  ECHOES, 
by  J.  N.  Hines,  and  J.  A.  McEntee.    Rept.  on  Echo  Area 
of  Acute- Angle  Dihedral  Comer  Reflectors,  Contract 
AF  30(635)2811.    31  Oct  56,  23p.   2  refs.    Rept.  612-13; 


AD-114  242. 

Order  from  LC  mi$2.  70,  ph$4.  80 


PB  138  993 
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To  add  to  the  available  information  on  comer  re- 
flectors, patterns  of  acute-angle  dihedral  comer  re- 
flectors were  recorded,  for  different  included  angles, 
as  a  function  of  the  azimuth  angle.    The  responses  to 
both  linear  polarizations,  and  also  to  circular  polari- 
zations, are  presented. 


Armco  Steel  Corp.  ,  Middletown,  Ohio. 
DEVELOPMENT  OF  MAGNETIC  MATERIALS.   Final 
rept.  for  1  July  47-30  June  51  on  Contract  NOa8-8944. 
31  July  51,  26p. 
Order  from  LC  mi$2.  70,  ph$4.  90  PB  143  865 

Improved  core  material  for  400- cycle  airborne  power 
transformers;  Vicalloy;  Orthonik;  Hiperco,  Ultra  diin 
magnetic  material;  Alperm. 


Armour  Research  Foundation,  Chicago,  111. 
DESIGN  DATA  FOR  CRYSTAL  OSCILLATOR  CIR- 
CUITS, by  Harold  E.  Gruen  and  Alan  O.  Piatt. 
Rept.  on  Contraa  DA  36-029-SC-64609.   Aug  57, 
160p.    1  ref.   AD- 151  454. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  143  562 

This  manual  provides  the  information  necessary  to 
select  a  crystal  oscillator  design  for  operation  at 
frequencies  throughout  the  0.  8  to  150  mc  range,  and 
indicates  methods  of  predicting  the  performance 
characteristics  of  these  circuits  under  wide  varia- 
tions in  operating  conditions.    In  general,  output 
voltage  predictions  are  within  20  per  cent  of  the 
values  indicated  for  specific  oscillator  circuit  de- 
signs.   Crystal  drive  prediction  accuracy  is  within 
30  per  cent.   This  latter  figure  is  based  on  measure- 
ments of  crystal  voltage  and  assumed  resistive 
operation  of  the  crystal. 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va. 
WEATHER  RESISTANCE  OF  RUBBER   SHEETS 
AND  RUBBER  COVERED  CABLES,  by  RiiUp  Mitton 
and  Frank  E.   Rupert,    lu  July  58,  41p.    Technical 
rept.  1535-TR;  AD-2U4  UU8. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  266 

This  report  covers  an  investigation  to  determine  the 
weather -resistant  properties  of  commercial  and 
military  cables  in  order  to  provide  performance 
standards  for  use  in  future  procurement.    Samples  of 
rubber  sheets  were  tested  for  physical  properties 
(tensile  strength,  ultimate  elongation,  tensile  strength 
at  2UU  percent  elongation)  and  low  temperature  prop- 
erties (torsional  stiffness  ratio,  tension  recovery, 
and  brittleness).    Comparison  of  materials  after  tests 
revealed  that  physical  characteristics  indicated  by 
weatherometer  exposures  differ  markedly  from  pihysi- 
cal  characteristics  after  exposure  in  the  ozone  cham- 
ber and  outdoors.    The  discussion  of  test  results 

includes  comment  on  the  effect  of  exposure  on  test 
materials. 


Army  Signal  Missile  Support  Agency,  White  Sands 

Missile  Range,  N.  Mex. 
INVESTIGATION  OF  GABRIEL  AT-781/U 
ANTENNA,  by  Kenneth  L.  White,  Charles  R.  Wise, 
and  Harvey  G.  Lassiter.   29  July  59,  146p.   AFC 
rept.  #  ANT-29-7-59. 
Order  from  LC  mi$7.  20,  ph$22.  80        PB  143  416 

Results  are  presented  on  an  investigation  of  the 
Gabriel  Company,  AT-781/U  Antenna.    The  electro- 
magnetic reception  characteristics  of  the  antenna 
for  linearly  polarized  signals,  i.e.,  horizontal, 
vertical,  and  ^45°,  were  determined  in  the  azimuth 
plane  for  effective  elevation  angles  of  0,  30,  60,  75 
and  90°;  elevation  patterns  were  also  made.    The 
reception  characteristics  of  the  antenna  were  tested 
and  patterns  made  at  409,  417,  440,  515  and  540 
MCS.    Tlie  VSWR  of  the  antenna  was  less  than  1.  66 
throughout  the  frequency  range  of  400  -  550  MCS. 


Army  Signal  Missile  Support  Agency,  White  Sands 

Missile  Range,   N.  Mex. 
LABORATORY  INVESTIGATION  OF  GILFILLAN 
BROSw,   INC.,  MODEL  IIA  TELEMETRY  TRANS- 
MITTER, by  Vlrgilio  Cisneros,  William  Castilo, 
and  Mervin  Olson.    27  July  59,  48p.  AFC  rept.  # 
TM-27-7-59-T. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  417 

Results  of  a  Laboratory  Investigation,  concerning 
the  Gilfillan  Bros. ,    FM  Telemetry  Transmitter 
Model  IIA,  are  given.    Operational  characteristics, 
such  as  frequency  stability,  power  output,  and  modu- 
lation sensitivity  were  examined  against  the  param- 
eters of  voltage  variation,  operating  time  and  simu- 
lated altitude.    Interference  characteristics  (spurious 
emissions,  both  antenna  conduaed  and  case  radiated) 
were  also  examined.    Frequency  stability  was  t 
0. 007%  (within  the  required  0. 01%  as  per  WSMR  Reg 
Nr  600-3-58)  for  all  tests  except  prolonged  exposure 
to  simulated  altitude(s)  in  which  the  case  tempera- 
tures were  below  OP  C;  for  normal  missile  and 
rocket  applicaticMis  (15  minutes  or  less  in  duration) 
this  situation  would  not  arise,    furious  emissions 
(antenna  conducted)  met  the  above  regulation  re- 
quirement(s)  however,  it  is  expected  that  careful 
alignment  and  a  figid  quality  control  system  will  be 
necessary  to  assure  that  proudction  items  also  meet 
this  requirement. 


[Army  Signal]  Radio  Propagation  Agency,  Fort 

Monmouth,  N.  J. 
RADIATION  FROM  ANTENNAS  IN  THE  2  TO  30 
MEGACYCLE  BAND.    Revised  May  58,  323p. 
20  refs.   Technical  rept.  no.  2. 
Order  from  LC  mi$ll.  10,  ph$50. 10        PB  143  147 

This  report  shows  graphically  the  sky-wave  and 
ground-wave  radiation  in  the  2  to  30  megacycle 
frequency  band  from  the  following  antennas:  Ground- 
Based  Vertical,  Ground- Based  Inverted  "L",  Hori- 
zontal Half- Wave,  and  Horizontal  Rhombic.   The 
curves  of  this  report  are  based  mainly  on  tiieoretical 
calculations  for  assumed  current  distributions  on 
thin  wires.    The  ground  system  and  antenna  heat 
losses  are  accounted  for  by  efficiency  factors  ob- 


43 


tained  from  field  measurements 
consider  the  effects  of  the  type 
the  antenna  is  erected  in  the 
and  antenna  radiation  resistan 
that  the  transmission  lines  are 
that  the  antenna  reactances  are 


TTie  calculations 

(if  ground  over  which 

grojnd  reflection  factors 

It  is  assumed 

rfroperly  matched  and 

t  uned  out. 


ce; 


[Army  Signal]    Radio  Propagation  Agency,  Fort 

Monmouth,   N.  J. 
GROUND  WAVE  FIELD  INTENSITIES 
GROUND  WAVE  FIELD  INTENSITIES 
LINE  OF  SIGHT.    Rev.  June  49, 
Apr  56,  234p.    13  refs.    Technic 
Order  from  LC  mi$10.  20,  ph$36 


TTiis  report  was  prepared  to  sho'if  in  a  graphical 
form  the  expected  ground- wave  f  eld  intensities  for 
vertical  polarization  for  frequem  ies  from  .  1  to  300 
megacycles  per  second.    The  fie  d  intensities  for 


elevated  antennas  within  certain 


are  obtained  by  multiplying  values  obtained  for 


height  gain  factors, 
es  are  based  mainly 


antennas  located  at  the  ground  by 

These  ground-wave  field  intensit 

on  theoretical  calculations  for  trfens  miss  ion  over 

smooth  spherical  earth.  The  cur  res  of  this  report 

are  applicable  over  a  wide  range  of  distances  for 

frequencies  from  .  1  to  300  megacycles,  provided  the 


antenna  heights  are  not  too  great 


intensities  are' given  within  the  line  of  sight  for 
antennas  of  low  electrical  heights .  The  ground- wave 
curves  of  this  report  are  drawn  for  average  atmos 
p)heric  conditions.    The  curves  ai}e  based  on  standard 
atmosphere  in  which  the  index  of 
linearly  with  height  at  a  rate  of 
meter. 
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Army  Signal  Research  and  Development  Lab. 
Fort  Monmouth,  N.J. 
CALIBRATION  PROCEDURE  FOIL 


TESTER,  by  Royce  D.  Loveland 
USASRDL  Technical  rept.  1969. 
Order  from  LC  mi$2.70,  ph$4.8( 


The  254  JAN  Drop  Tester  is  a  sh(ck  machine  designed 
to  subject  small  electronic  comptinents  to  shock  impacts 
up  to  1500  g  for  a  time  duration  cf  approximately  one 
millisecond.  Included  in  this  marual  are  drawings  for 
the  construction  of  a  254  JAN  Drop  Tester  and  informa- 
tion regarding  maintenance  procedures  and  techniques 
used  for  the  calibration  of  the  Dr)p  Tester. 


EGEh  ERATIVE 


Army  Signal  Research  and  Development  Lab.  ,   Fort 

Monmouth,  N.   J. 
400-MEGACYCLE  SUPERRl 
CUITRY,.  by  Roliert  W.   Callinan. 
USASRDL  Technical  rept.    1985. 
Order  from  LC  nii$2.  70,  ph$4.  80 


An  investigation  was  conducted  tc 
superregenerative  circuitry 
lations  which  have  comparatively 
ponents.    The  detection  of  one  to 
pulses  and  also  80  kilocycle  sine 
lar  interest.    Numerous  forms  ol 
vised  and  tested.    Performance 
possible  at  different  operational 
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cuits  tested,  a  plate-quenched,  logarithmic- mode  type 
appears  best  for  most  applications.    Two  megacycles 
appears  to  be  the  highest  practical  quench  frequency 
for  operation  at  400  megacylces.    This  limits  sine 
wave  detection  to  a  maximum  frequency  of  200  kilo- 
cycles and  the  efficient  detection  of  pulses  to  those  with 
a  duration  ot  at  least  five  microseconds. 


Army  Signal  [Research  and  Development  Lab.  ]  Fort 

Monmouth,   N.   J. 
RADIO  SET  AN/VRC-24(XC-2)  by  Michael  Kaluzienski. 
Jan  58,    191p.    Engineering  rept.   no.   li- 1228 
AD- 201  812. 
Order  from  LC  mi$8.  70,  ph$3.  30  PB  142  673 

Radio  Set  AN/ VRC-24(XC-2)  is  an  amplitude  modulated 
receiver  transmitter  designed  to  operate  in  the  fre- 
quency range  of  225.  0  to  399.  9  mcs  providing  1750 
crystal  controlled  channels  with  a  spacing  of  100  kc. 
The  selection  of  any  of  19  preset  channels  may  bv  made 
from  the  front  panel  of  the  radio  set  or  from  a  remote 
control  position.    Any  one  of  the  total  numlx.>r  of  chan- 
nels available  may  Ix?  directly  set  up  by  manual  tuning 
at  the  front  panel.    The  same  basic  receiver  trans- 
mitter unit  is  designed  for  vehicular,   semi-fixed  and 
fixed  station  applications. 


Assistant  Secretary  of  Defense,   Research  and 

Development,  Washington,   D.   C. 
SYMPOSIUM  ON  ELECTRONICS  MAINTENANCE 
[NO.   2]:   DESIGN  ^OR  EASE  OF  MAINTENANCE. 
8-11  May  56.   208p.   28  refs.    PPT  202/5. 
Order  from  OTS  $3.  50  PB  161  107 

Contents: 

Session  1.    What  role  do  you  see  for  human  engineering 

in  improving  the  maintenance  problem  now? 
Session  2.    Looking  ahead  to  an  era  of  miniaturization, 
unitization  and  automation,   what  future  do  you  see  for 
human  engineering? 
Session  3.    What  engineering  techniques  and  practices 
are  available  in  designing  equipment  to  reduce  the 
maintenance  job? 
Session  4.    Logistics  has  become  an  integral  part  of  the 
maintenance  problem;  what  do  you  see  as  the  engi- 
neer's problem?  the  human  engineer's  problem? 
Session  5.    How  can  engineers  and  human  engineers 

together  improve  the  design  for  equipment  maintenance? 
The  symposium     covers  ways  and  means  of  ensuring 
that  electronic    equipment  is  designed  initially  so  that 
the  functions   of  trouble  shooting,  maintenance  records, 
cajibration,   replacement  and  repair  are  simplified  and 
geared  to  the  military  personnel  and  training  subsys- 
tem.   In  the  area  of  designing  for  maintenance,   much 
progress  has  been  made  in  recent  years,   but  still 
greater  progress  is  required.    This  report  will  serve 
to  stimulate  further  research  and  application  in  this 
vital  field. 


Ateliers  de  Construction  Electriques  de  Chiirleroi 

(Belgium). 
THEORETICAL  CALCULATIONS  OF  CAPACITIES 
AND  INDUCTANCES  OF  PRINTED  CIRCUITS*  by 
Ph.  Passau  and  A.   Lion.    Rept.  on  Contract  AF 
61(514)921.    14  Feb  58,  355p.    17  refs.    AFCRC  TR- 
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58-136;  AD- 152  389. 

Order  from  LC  mi $11. 10,  ph$54.  60 


PB  142  952 


Contents : 

Capacity  of  printed  capacitors 

Losses  in  printed  capacitors 

Susceptance  or  printed  inductors 

Losses  in  printed  inductors 

Experimental  confirmation  of  the  theoretical  results 


Avion  Dlv.  [American  Car  and  Foundry  Co.  ] 

Alexandria,  Va. 
ELECTROPHOTOGRAPHIC  VIEWER  AN/GSQ-14- 
14-(XW-1),   SHAPE  DETECTION  PHASE,  by 
Horace  M.  Joseph  and  Donald  L.   Feller.    Final 
engineering  rept.  for  19  Dec  57-13  June  58  on 
Contract  AF  30(602)1499.    23  June  58,  86p.    RADC- 
TK-58-103;  AD-148  832. 
Order  from  LC  mi$4.  80,  ph$13.  80         PB  143  497 

ITie  program  of  investigation  and  study  to  determine 
the  feasibility  of  automatic  "photo-reading"  was 
continued.    Basic  and  Automation  experimentation  was 
performed  which  verified  the  soundness  of  the  con- 
ceptual methods  of  shape  finding  and  comparison. 
Additional  conceptual  designs  for  shape  comparison 
and  analog  methods  for  the  mathematical  computa- 
tions derived  from  curve  following  information  are 
presented.    The  development  of  a  complete  shape 
detection  system  including  contrast  processing  for 
utilizing  any  source  of  two-dimensional  input  infor- 
mation is  recommended. 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
RADIO  COMMUNICATION  FACILITIES  (SHORE- 
BASED).   1  May  53,  58p.  Technical  pub.  NAVDOCKS 
TP-Pw-20. 
Order  from  OTS  $1.  50  PB  161  059 

This  publication  provides  guidance  for  Bureau  person- 
nel concerned  with  the  planning,  site  selection,  de- 
sign, construction,  and  maintenance  of  buildings,  to- 
gether with  related  services  and  installed  facilities 
and/or  radio  towers,  for  shore- based  radio  communi- 
cations at  naval  shore  activities.    Part  A  presents  the 
authority  and  responsibilities  of  this  Bureau  for  pro- 
viding the  public  works  and  public  utilities  that  form 
the  nonelectronic  part  of  the  Navy's  shore-based  radio 
communications,  and  defines  related  terms.    Part  B 
covers  general  and  specific  site  planning  for  the  vari-» 
ous  types  of  radio  communication  stations.    Part  C 
deals  with  radio  receiver  buildings,  Part  D  with  radio 
transmitter  buildings,  and  Part  E  with  radio  communi- 
cation centers  and  terminal  equipment  buildings.    Part 
F  covers  radio  direction  finder  facilities.  Part  G  con- 
trol link  facilities,  and  Part  H  antenna  and  ground 
systems. 


California  Inst,  of  Tech.  [Pasadena]. 
EXPERIMENTS  IN  VERY  LOW -FREQUENCY   RADIO 
PROPAGATION ,  by  Roger  M .  Golden .  Technical  rept . 
no.  5  on  Contract  AF  18(600)1552.   26  June  59,  I29p. 
37  refs  .  AFOSR  TN-58-583;  AD- 217  030. 
Order  from  LC  mi$6.30.  ph$l9.80  PB  142  987 


Propagation  in  the  presence  of  the  ionosphere  is  con- 
sidered in  the  theoretical  form  ot  propagation  in  a 
homogeneous  gyroelectric  medium.  The  results  of 
this  analysis  are  tabulated  in  graphical  form  so  that 
the  disf)ersive  qualities  of  the  medium  can  be  readily 
examined.  With  the  aid  of  these  results,  an  exami- 
nation of  the  natural  phenomena  of  whistlers  is  pre- 
sented in  order  to  determine  the  feasibility  of  gener- 
ating gyroelectric -echoes  .   Reflection  and  trans- 
mission coefficients  are  presented  for  vertical 
incidence  in  order  to  ascertain  the  order  of  magnitude 
of  such  an  echo.   Exjieriments  thus  far  jjerformed 
have  not  yielded  echoes  but  with  modifications  in  the 
transmitting  and  receiving  equipment,  echoes  may  be 
detected.  A  complete  description  of  the  experimental 
equipment  used  is  given  along  with  a  proposal  for  a 
more  sophisticated  receiving  system. 


Chicago  Midway  Labs. ,  U.  of  Chicago,  111. 
SEMICONDUCTORS  AND  PHYSICAL  ELECTRONICS. 
Final  rept.  for  1  Jan  56-30  June  58  on  Contract  AF 
18(603)09.    30  June  58,   19p.    18  refs.    CML-TR-P108- 
18;    AFOSR  TR-58-137;  AD-204  556. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  623 

Abstracts  of  papers  published  elsewhere  by  the 
authors  on  preparation  of  large  InS)  and  InAs  crys- 
tals, secondary  electron  emission,  an  image  ampli- 
fier, a  thermal  image  tube,  and  infrared  detectors. 
Growth  of  large  single  crystals  by  pulling  from  the 
melt  has  been  on  a  routine  basis.    TTie  purity  of  pulled 
crystals  is  always  below  that  of  the  zone-refined 
material  from  \^1lich  they  are  made.    Distribution 
coefficients  of  four  common  impurities--  cadmium, 
zinc,  selenium,  and  tellurium  --in  single  crystals  of 
InSb  pulled  from  the  melt  have  been  determined  by 
electrical  measurements. 


Columbia  U.  School  of  Electrical  Engineering, 

New  York. 
PULSE  WIDTH  CONTROL  OF  SAMPLED  DATA 
SYSTEMS,  by  Winston  L.  NelscMi.    Technical  rept. 
T-35/B  on  Contract  AF  18(600)677.    6  July  59,   157p. 
25  refs.   CU-55-59-AF-677-EE;  AFOSR -TN-59-609; 
AD-217  396. 
Order  from  LC  mi$7.  50,  ph$24.  30         PB  143  175 

The  use  of  pulse  width  control  for  the  on-off  regu- 
lation of  systems  subject  to  sampled  data  is  investi- 
gated in  this  paper.    The  pulse  width  controller  is 
considered  to  effect  control  of  a  linear  n^^  order 
plant  by  applying  to  the  plant  during  each  sampling 
period  an  input  signal,  selected  from  the  restricted 
class  of  pulse  width  control  signals,  and  based  on 
the  state  of  the  plant  at  the  sampling  instant.   The 
basic  capabilities  of  this  type  of  ccxitrol  are  investi- 
gated in  relation  to  simple  on-off,  or  relay,  control 
and  in  relation  to  pulse  amplitude  control.   General 
methods  for  achieving  both  stable  and  optimal  control 
are  developed  and  practical  design  applications  are 
considered.    Examples  and  experimental  evaluation 
of  the  design  methods  are  also  given. 
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David  Sarnoff  Research  Center,  i  Princeton,  N.  J. 
STUDY  OF  PHOTOEMISSIVE  SUt^FACES,  by 
A.  H.  Sommer  and  W.  E.  Spicer^    Final  rept.  for 
1  July  55-31  Dec  57  on  Contract  rtA  44-009-eng-2515. 
[1957]   29p.    1  ref.   AD- 203  475. 
Order  from  LC  mi  $2.  70,  ph$4.  M  PB  143  325 

Heretofore  the  silver -oxygen -cesium  (Ag-O-Cs) 
cathode  has  been  the  only  known  photoemitter  with 
appreciable  response  to  infrared  radiation.    IXiring 
the  last  25  years  much  work  was  done  to  improve 
infrared  sensitivity  as  well  as  to  understand  the 


mechanism  d  electron  emission 


of  this  material,  but 


in  both  directions  only  minor  res  ilts  were  obtained. 


Diamond  Ordnance  Fuze  Labs 
FREQUENCY- MODULATED 
AND  METHODS  OF  MAKING  IT 
C.  McDade.   15  Dec  58.   Up.   3  rifs. 
TR-660. 
Order  from  LC  mi$2.  40,  phS3.  3^ 


Washington,   D.   C. 
ACOUSTIC  FLOWMETER 
FEASIBLE,  by  James 
Technical  rept. 


The  existing  acoustic  flowmeter 
lated  to  eliminate  the  effect  of 
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Diamond  Ordnance  Fuze  Labs. 
MICROELECTRONICS:   AN  INTRlODUCTlON 
STATUS  REPORT,  by  T.  A.  Prug 
3  refs.    TR-536. 
Order  from  LC  mi$2.  40.  phV3.  3( 


T\vo  techniques  have  been  deve 
small  electronic  transistorized  niodul 
uses  etched  wiring  boards  and  s 
components.    TTie  second  techni 
ten  to  one  volume  reduction  over 
rating  an  uncased  transistor  directly 
circuit  ceramic  plate.    The  deg 
that  optical  aids  must  be  used  in 
specting  the  circuitry;  a  new  terr^ 
has  been  selected  to  embrace  the 
related  efforts  in  system  design 
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tree 


Diamond  Ordnance  Fuze  Labs.  , 
MICROPHONISM  IN  MICROWAV 
by  William  K.   Saunders.    10  July 
rept.   no.  TR-363. 
Order  from  LC  mi$2.  40,  ph$3.  3( 


The  microphonic  effects  noted  in 
mixer  subjected  to  vibration  are 
perimental  procedures  and  resulis 
detail.  The  conclusion  is  that  the 
type  1N23  crystal  is  mechanicall; 
frequencies  of  vibration;  another 
found  to«perform  satisfactorily  u 
tlons. 
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filectrical  Engineering  Research  Lab., 

U.  of  Illinois,  Urbana. 
ACTIVE  NETWORK  SYNTHESIS  BY  LATTICE 
REDUCTION,  by  R.  E.  Thomas.  Technical  note  no.  8 
on  Contract  AF  49(638)63.    15  May  59,  lOOp.  25  refs. 
AFOSR-TN-59-584;  AD-217  031. 
Order  from  LC  mi$5.40,  ph$15.30  PB  143  515 

The  standard  lattice  synthesis  technique  is  extended 
to  active  networks  in  which  the  available  network  ele- 
ments are  positive  and  negative  resistors  and 
capacitors.  The  designation  of  the  immittances  of  the 
arms  of  the  active  lattice  as  "single  NIC  realizable" 
is  shown  to  be  useful  and  to  lead  to  a  variety  of  lattice 
realizations  including  the  constant- resistance  lattice. 
The  general  method  described  for  synthesizing  the 
active  lattice  requires  the  introduction  of  a  surplus 
factor  with  real,  simple  and  negative  zeros.  Several 
procedures  are  given  for  reducing  the  active  lattice 
to  an   unbalanced  equivalent  two  pon  made  up  of 
resistors,  capacitors  and  negative  impedance  con- 
verters. Both  reciprocal  and  non- reciprocal  re- 
ductions are  obtained.  NIC  biasing  provisions  and 
termination  conditions  are  met  by  inserting  appropri- 
ate immittances  into  the  lattice  at  an  appropriate 
stage  of  the  reduction  process . 


Electrochemical  Research  Lab.,  Western  Reserve 

U. ,  Cleveland,  Ohio. 
A  REVIEW  OF  THE  STATE  OF  THE  ART  AND 
FUTURE  TRENDS  IN  FUEL  CELL  SYSTEMS*  by 
Ernest  Yeager.    Technical  rept.  no.  10  on  Contract 
Nonr- 239 1(00).    1  Dec  58,  57p.    30  refs. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  567 

This  report  summarizes  the  present  status  of 
various  fuel  cell  systems  including  the  low  and  high 
temp)erature  hydrogen -oxygen  cells,  hydrocarbon 
consuming  cells,  and  the  alkali  metal  amalgam  con- 
tinuous feed  celL    The  specific  features  of  these 
systems  are  considered  in  terms  of  small  and  large 
scale  power  generation.    Cells  of  the  fuel  cell  type 
also  offer  promise  as  components  of  closed  cycle 
systems  in  which  the  cell  reactants  are  regenerated 
from  the  cell  products  by  such  means  as  photo- 
chemical, radiochemical,  electrolytic,  and  thermal 
dissociation. 


Electronic  Defense  Lab.  ,  Sylvania  Electric  Products, 

Inc.  ,  Mountain  View,  Calif. 
AN  EXTENSION  OF  STOKES'   EQUATIONS  AND  ITS 
APPLICATION  TO  THE  REFRACTIVITY  OF  THIN 
FILMS,  by  Arthur  Wickersham.   Rept.  on  Contract 
DA  36-039- sc-73170.    4  Oct  57,  25p.   12  refs.  Tech- 
nical memo.  rept.  no.   EDL-MUS;  AD- 148  175. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  564 

A  point  of  view  is  developed  in  which  the  refractivity  of 
periodic  structures  is  ascribed  to  a  mechanism  related 
to  surface  waves.  The  results  of  such  development  are 
compared  with  data  taken  at  microwave  frequencies. 


Electronics  Research  Lab. ,   Stanford  U.  ,  Calif. 
A  CIRCUIT  FOR  SELECTING  AND  AMPLIFYING 
WITHOUT  TUNING  ADJUSTMENT  A   REDUCED 
CARRIER  IN  THE  PRESENCE  OF   VOICE  SIDEBANDS 
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AND  NOISE,  by  Robert  C.  Morwood.    Technical  rept. 
no.  10  on  Contract  W28-099-ac- 131.    31  Aug  53,  de- 
classified 22  Sep  54,   29p.    AD-22  022. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  757 

A  circuit  for  selecting  and  amplifying  without  tuning 
adjustment.    A  reduced  carrier  in  the  presence  of 
voice  sidebands  and  noise. 


Electronics  Research  Lab.,  U.  of  California, 

Berkeley. 
LINEAR  ANALYSIS  OF  CONTROL  SYSTEMS  WITH 
MAGNETIC  AMPLIFIER S>  by  T.  T.  Kadota. 
11  Nov  58,  68p.    18  refs.    Series  no.  60,  issue  no. 
216. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  139  062 

Dyanmic  representation  oi  a  control  system,  which 
includes  a  magnetic  amplifier  as  its  component,  is 
essentially  a  problem  of  incorporating  a  discrete 
system  (the  magnetic  amplifier)  with  a  continuous 
system  (the  remainder  of  the  control  system).    The 
intrinsic  difficulty  of  the  problem  lies  in  the  fact  that 
the  magnetic  amplifier  is  a  pulse-width  modulating 
system,  which  makes  unfeasible  direct  application  of 
the  modified  z-transform  and  the  P-transform 
methods.   By  appling  the  technique  of  "multipole  ex- 
pansion" in  electromagnetic  theory  with  proper  treat- 
ment of  Dirac  delta -function,  however,  we  can  obtain 
^h  a  general  dynamic  representation  of  su9h  a 
control  system  and  its  linear  approximation  in  terms 
of  the  modified  z-transform.    Since  in  practice  the 
condition  for  the  linear  approximation  is  usually  met 
and  the  modified  z-transform  method  is  readily 
available,  the  latter  is  immediately  applicable  for 
the  analysis  and  synthesis  of  mixed  systems  which 
include  pulse-width  modulators  such  as  the  magnetic 
amplifier.    The  general  representation,  on  the  other 
hand,  is  primarily  of  theoretical  value  in  that  it  not 
only  gives  explicitly  the  criterion  for  validity  of  (or 
the  error  involved  in)  the  linear  approximation  but 
also  sets  the  z-transform  theory  on  a  more  rigorous 
mathematical  basis.   This  report  presents  the 
detailed  derivation  of  these  representations  and 
illustrates  their  theoretical  and  practical  applications. 


Georgetown  Coll.  Observatory,  Washington,  D.  C. 
A  TIME  SIGNAL  FILTER  AND  AMPLIFIER  FOR 
RECORDING  WWV,  by  F.  J.  Heyden  and  Leland 
LeFevre.    Technical  rept.  no.  5  on  Contract  AF 
19(604)2229.    May  58.  5p.    Georgetown  Observatory 
Mono.  no.  10;  AFCRC  TN-58-420;  AD- 152  587. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  713 

The  National  Bureau  of  Standards  Radio  Station,  WWV, 
broadcast  standard  time  signals.    This  signal  consists 
of  five  cycles  of  a  one-thousand  cycle  sine  wave 
occurring  on  the  second,  with  the  fifty-ninth  second  of 
each  minute  being  omitted.    Also  present  are  standard 
musical  notes,  voice  frequencies  and  C.  W.  Code.    To 
utilize  accurately  the  time  signals,  all  interfering 
signals  must  be  eliminated.    An  electronic  filter  has 
been  designed  for  that  purpose. 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
ESTIMATION  OF  THE  FREQUENCY  OF  A 
PERIODIC  SIGNAL  CONTAINING    NUISANCE  PA- 
RAMETERS IN  THE  PRESENCE  OF  NOISE,  by 
John  H.  MacKay.    Final  technical  rept.  on  Contract 
Nonr-991(04).    15  May  58,  46p.    39  refs. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  138  815 

For  a  stationary  Gaussian  process  superimposed  on 
a  single  trigonometric  term,  the  main  problem  con- 
sidered is  that  of  estimating  the  frequency  of  the 
periodic  component.    Estimates  consistent  for  all 
values  of  the  nuisance  parameteirs  are  obtained. 
Crude  upper  bounds  are  given  for  the  sample  sizes 
(observation  periods)  necessary  in  order  that  the 
estimates  be  close  to  the  true  value  with  high  proba- 
bility.   Various  estimation  schemes  which  have  been 
proposed  are  discussed  and  objections  to  them  are 
recorded.   No  completely  satisfactory  (theoretical) 
solution  to  the  problem  is  yer  available;  some  of  the 
reasons  for  this  situation  are  outlined.   Criteria  for 
choosing  good  estimates  are  discussed  and  some 
properties  of  a  priori  distributions  and  bayes  solu- 
tions outlined.    Methods  of  attack  which  might  lead  to 
additional  information  about  the  problem  are  given. 


Georgia  Inst,   of  Tech.    Engineering  Experiment 

Station.  Atlanta. 
INVESTIGATIONS  OF  PREQSION  FREQUENCY  CON- 
TROL TECHNIQUES,  by  Samuel  E.  Meek  and  Samuel 
N.  Witt,  Jr.  Quarterly  rept.  no.   3,  1  Oct-31  Dec  55, 
on  Contract  DA  36-039- sc-64597.   [1955]  43p.   2  refs. 
Order  from  LC  mi$2.  30,  ph$7.  80  PB  139  088 

The  individual  elements  of  the  short-term  frequency 
measuring  system  are  described  and  the  complete  sys- 
tem is  evaluated  theoretically.    Under  certain  assunr^)- 
tions,  a  sensitivity  of  0.  0637  mv/cycle  of  frequency 
change  is  indicated.    This  represents  the  available  i-f 
voltage  input  to  the  i-f  amplifier  where  a  maximum 
additional  gain  of  140  db  is  available.    Data  are  pre- 
sented on  the  long-term  performance  of  an  invar  cavity- 
controlled  oscillator  immersed  in  a  temperature  regu- 
lated oven.    Constructional  details  of  this  oscillator  are 
illustrated.    Results  of  measuring  the  temperature- 
frequency  characteristics  of  silver-plated  Stupaliih 
cavities  are  given. 


Georgia  Inst,  of  Tech.     Engineering  Experiment 

Station,  Atlanta. 
STUDY  OF   THE  EFFECTS  OF  PROCESSING  TECH- 
NIQUES AND  MATERIALS  ON  AGING  OF  QUARTZ 
CRYSTAL  UNITS,  by  Richard  B.  Belser  and  Walter  H. 
Hicklin.    Quarterly  rept.   no.   6,    15  Aug- 15  Nov  56,  on 
Contract  DA  36-039-sc-64613.    [1956]  179p. 
Order  from  LC  mi$8.  40,  ph$27.  80  PB  138  824 

A  new  frequency  measuring  technique,   based  on  the 
balanced -bridge  circuit  has  been"  adapted  to  use  on  this 
project  provided  accurate  and  rapid  frequency 
measurement. 
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Georgia  Inst,   of  Tech.    Engineerjing  Experiment 

Station,  Atlanta. 
STUDY  OF   THE  EFFECTS  OF 
NIQUES  AND  MATERIALS  ON  ApING 
CRYSTAL  UNITS,   by  Richard  B. 
rept.  no.  7.   15  Nov  56- L5  Feb  57 
039- so -6461 3.    [1957]  128p.    AD- 
Order  from  LC  mi$6.  30,  ph$19. 
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Georgia  Inst,  of  Tech.   Engineer^g  Experiment 

Station,   Atlanta. 
TRANSISTOR  OSCILLATORS  OF 
QUENCY   RANGE,   by  B.  J.  Dasher 
others.    Quarterly  rept.  no.  1  on  Contract  DA  36-039- 
sc-42712.    30  Sep  53,  34p.  7  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30 
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Georgia  Inst,  of  Tech.   Engineerijig  Experiment 

Station,  Atlanta. 
TRANSISTOR  OSCILLATORS  OF 
FREQUENCY   RANGE,   by  B.  J.  Da 
W.  B.  Jones,  Jr.    Quarterly  rept.  no 
DA  36-039-SC-42712.    31  Dec  53, 
Order  from  LC  mi $3.  30,  ph$7.  80 
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considered,  and  it  is  shown  that  distortion  is  necessary 
to  amplitude  stability  m  this  kind  of  oscillator.    Fre- 
quency "pulling"  due  to  distortion  can  be  computed  by 
means  of  Groszkowski  s  equation.    Tests  on  simple 
transistor  oscillators  at  1,  000  cps  show  a  fairly  good 
agreement  between  computed  and  measured  frequency. 
Frequency  stability  is  also  considered  from  the  point 
of  view  of  linear  circuit  theory.      (See  also  PB  138  196) 


Georgia  Inst,  of  Tech.   Engineering  Experiment 

Station,   Atlanta. 
TRANSISTOR  OSCILLATORS  OF   EXTENDED  FRE- 
QUENCY RANGE,  by  B.  J.  Dasher,  W.  B.  Jones,  Jr.  and 
S.  N.  Witt,  Jr.    Quarterly  rept.   no.  3  on  Contract 
DA  36-039- sc- 427 12.    31  Mar  54.   30p.   11  refs. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  138  198 

The  results  of  a  series  of  experiments  fjerformed  for 
the  purpose  of  finding  out  whether  Groszkowski's  equa- 
tion gives  sufficiently  accurate  results  to  be  useful  in 
computing  the  frequency  pulling  due  to  distortion  in 
transistor  oscillators  are  descrit)ed.    These  tests  were 
made  on  series -mode  oscillators  at  1,  000  cps.    When 
the  pulling  is  of  the  order  of  0.  5  per  cent,  the  theory 
accounts  for  about  four-fifths  of  it.    The  cause  of  the 
remaining  discrepancy  has  not  been  determined.    Eval- 
uation tests  on  several  transistor-oscillator  circuits 
have  been  made.    (See  also  PB  138  197) 


Georgia  Inst,  of  Tech.   Engineering  Experiment 

Station,   Atlanta.    • 
TRANSISTOR  OSCILLATORS  OF  EXTENDED  FRE- 
QUENCY RANGE,  by  B.  J.  Dasher  and  S.  N.  Witt,  Jr. 
Quarterly  rept.  no.  4  on  Contract  DA  36-039-sc-42712. 
30  June  54,   32p.    11  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  199 

An  analytical  treatment  of  two-terminal  oscillators  is 
begun  in  this  report.    TTie  analysis  is  based  on  a 
Fourier  series  representation  in  which  the  nonlinear 
negative  resistance  characteristic  is  approximated  by 
means  of  straight- line  segments.    Instead  of  assuming 
the  characteristics  to  be  nearly  linear  the  oscillation  is 
assumed  to  be  nearly  sinusoidal.    In  the  case  of  a 
series-mode  oscillator  this  assumption  implies  a 
sinusoidal  current  which  permits  the  voltage  to  be  ex- 
pressed as  a  Fourier  series.    The  ratio  of  the  funda- 
mental component  of  voltage  to  the  fundamental  com- 
ponent of  current  is  the  effective  mput  resistance  which, 
when  considered  as  a  function  of  the  current  amplitude, 

permits  the  amplitude  of  oscillation  to  be  determined 
for  a  specified  external  circuit.    (See  also  PB  138  198) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
TRANSISTOR  OSCILLATORS  OF   EXTENDED  FRE- 
QUENCY  RANGE,  by  B.  J.  Dasher,  D.  L.  Finn  and 
others.    Quarterly  rept.  no.  5  on  Contract  DA  36-039- 
sc-42712.    30  Sep  54,  53p. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  138  200 

The  analysis  of  two-terminal  oscillators  begun  in 
Quarterly  Report  No.  4  is  continued.    Curves  relating 
the  pulling  factor,  p2,  and  the  resistance  ratio, 
-Rl/Ro-   have  been  computed  for  more  general  types 
of  negative- resistarKe  characteristics.    The  theory  has 
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been  applied  to  the  design  of  a  parallel-mode  oscillator 
at  1000  cps.    By  actual  performance  tests  the  theory 
predicted  the  frequency  stability  with  respect  to  supply 
voltage  variations  to  within  a  factor  of  about  three  and 
the  amplitude  stability  to  within  a  factor  of  less  than 
two.    Since  the  measured  frequency  stability  was  ap- 
proximately 15  parts  in  10'7  for  one  per  cent  change  in 
supply  voltage  and  the  analysis  involves  several 
approximations,  these  results  are  considered  to  be 
very  good.    (See  also  PB  138  199) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
TRANSISTOR  OSCILLATORS  OF   EXTENDED  FRE- 
QUENCY  RANGE,   by  B.  J.  Dasher,   D.  L.  Finn  and 
others.    Quarterly  rept.  no.  6  on  Contract  DA  36-039- 
sc-42712.    30  Dec  54,   32p.    15  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  201 

A  laboratory- constructed  temperature  test  chamber  is 
described,  and  some  data  on  temperature  stability  of 
transistor  oscillators,  obtained  by  making  use  of  the 
test  chamber,  are  presented  herein.    The  best  tem- 
perature stability  obtained  is  4  parts  in  10°  for  1°C 
temperature  change,  with  an  oscillator  having  a  voltage 
stability  of  1  part  in  10^  for  a  1  per  cent  voltage  change. 
This  oscillator  makes  use  of  a  point-contact  transistor. 
Circuit  schematics  ai-e  presented  for  junction- 
transistor  oscillators  having  similar  orders  of 
stability.    (See  also  PB  138  200) 


Georgia  Inst,  of  Tech.   Engineering  Experiment 

Station,   Atlanta. 
TRANSISTOR  OSCILLATORS  OF  EXTENDED  FRE- 
QUENCY RANGE,   by  B.  J.  Dasher,  S.  N.  Witt,  Jr.  and 
W.  B.  Warren,  Jr.    Quarterly  rept.  no.  7  on  Contract 
DA  36-039-SC-42712.    31  Mar  55,  43p.   16  refs. 
Order  from  LC  mi  $3.  30,  ph$7.  80  PB  138  202 

In  order  to  facilitate  comparisons  among  oscillator 
Circuits,  the  term  stability  has  been  defined  as  a  nu- 
merical  quantity  which  increases  as  a  circuit  is  made 
more  stable.    Stability  may  be  expressed  as  a  function 
of  any  variable  parameter,   such  as  voltage  or  tempera- 
ture.   The  use  of  impedance  inversion  to  obtain  crystal 
control  of  point-contact  oscillators  has  been  found  to  be 
impractical  in  most  cases.    A  transistorized  Meacham 
bridge  oscillator  has  been  developed  which  has  per- 
formance comparable  to  a  similar  oscillator  using 
vacuum  tubes.    The  best  stability  obtained  was  approxi- 
mately 2  parts  in  10^  frequency  variation  for  one  per 
cent  voltage  change.    A  design  procedure  is  described 
which  provides  a  method  for  obtaining  best  stability 
for  most  feedback-type  oscillators.    Data  are  given  on 
a  novel  method  of  stabilization  of  junction-transistor 
oscillators  using  distortion  control.    The  problems 
involved  in  measuring  frequency  stability arediscussed. 
(See  also  PB  138  201) 


Goodrich,  B.  F. ,  Co.,  BrecksviUe,  Ohio. 
NEW  POLYMERIC  INSULATING  MATERIALS,  by 
J.  E.  Jansen,  C.  S.  SchoUenberger  and  others. 
Annual  summary  rept.  for  1  Oct  54-30  Sep  55  on 
Contract  DA  36-039- sc-64534.    30  Sep  55,  73p. 
8  refs. 
Order  from  LC  mi$4. 50,  ph$12. 30  PB  139  008 


The  present  WD-1  twisted  pair  infantry  field  wire  is 
fabricated  of  several  strands  of  wire  insulated  elec- 
trically with  polyethylene  and  covered  with  an  outer 
jacket  of  nylon.   It  is  desirable  to  provide  other 
sources  of  insulating  or  jacketing  materials  equivalent 
to  or  superior  to  the  present  composition.    The  pur- 
pose of  this  work  is  to  examine  likely  polymers  as 
replacements  and  to  investigate  the  field  of  poly- 
urethanes  in  particular.    Polyurethane  VC-IA,  a 
tough,  rubbery,  thermoplastic  polyesterurahane 
is  under  intensive  investigation  as  a  candidate. 


Hoffman  Labs . ,   Inc.,   Los  Angeles,  Calif. 
TRANSISTORIZED  MODIFICATION,    AN/PRC-14. 
Final  engineering  rept.  for  1  Mar  56-28  Feb  57  on 
Contract  AF  30(602)1477.    [1957]  93p.   8  refs.    RADC- 
TR-58-35;  AD- 148  646. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  143  514 

The  feasibility  of  replacing  certain  vacuum  tube 
circuits  in  the  AN/PRC-14  with  transistor  circuits 
has  been  proven.    Virtually  100  percent  compatibility 
of  circuitry  was  achieved  (except  for  the  AGC  circuit 
compromise).    System  gain,  audio  response,  power 
output,   bandwidth  and  shape  factor  were  equal  to  or 
better  than  those  of  the  original  equipment  employing 
all  vacuum  tubes.    Some  conservation  of  space  was 
achieved,  and  a  16  percent  reduction  in  battery  power 
was  experienced.    Maximum  utilization  of  printed 
circuitry  techniques  made  possible  a  unique  i-f  stage 
package.    Operation  at  elevated  temperatures  was 
satisfactory.    A  high  degree  of  reliability  was  demon- 
strated by  the  fact  that  no  failures  of  transistors 
occurred  under  normal  operating  conditions  during 
the  program.    All  factors  considered  indicate  the 
desirability  of  transistors  in  the  portable  equipment 
applications,   where  weight,   space  and  supply  power 
must  be  restricted  to  a  minimum.    Continuing 
developments  in  the  transistor  field  indicate  that 
many  more  functions  in  equipment  such  as  the 
AN/PRC-14  (XW-2)  may  be  performed  by  transistors. 


Hughes  Aircraft  Co. ,  Culver  City,  Calif. 
STUDY  OF  ATOMIC  AND  MOLECULAR  RESO- 
NANCES FOR  MICROWAVE  GENERATION  AND 
AMPLIFICATION,  by  R.  Hellwarth,  R.  Hoskins  and 
R.  Pastor.  Quarterly  progress  rept.  no.  2,  15  Mar- 
15  June  58,  on  Contract  DA  36-039-sc-74967.  [1958] 
12p.  4  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  139  226 

By  use  of  the  ordered  operator  formalism  for  analyz- 
ing solutions  to  Shroedinger's  equation,  a  quantum 
theory  of  linear  dissipative  networks  is  outlined.   An 
operator  functional  describing  a  network  is  defined, 
and  certain  of  its  properties  are  noted.  In  tuning  the 
zero- field  splitting  of  a  paramagnetic  ion  by  chemical 
means ,  a  basis  for  the  choice  of  the  complex  and  host 
lattice  is  given.  The  present  activity  is  centered  on 
Cr^3  in  two  host  lattices,  viz, ,  the  double  metal 
nitrates  and  the  hexacyano  complexes .  It  is  found  that 
Cr"*"^  can  be  substitutionally  incorporated  in  the  double 
metal  nitrates  with  a  p>anition  coefficient  about  an 
order  of  magnitude  p)oorer  than  that  for  Gd"^^.  The 
latter  is  known  to  have  a  partition  coefficient  which 
is  at  least  an  order  of  magnitude  different  from  unity. 
Preparative  procedures  that  have  been  tried  in  the 
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Hycon  Eastern,  Lie.  ,  Cambri 
FREQUENCY  TRANSLATOR   WItHOU 
SIZER,  by  Richard  L.  Smith.  Moithiy 
no.    1,   15  Mar- 15  Apr  57,  on  Con 
73191.    30  Apr  57,   Up. 
Order  from  LC  mi$2.  40,  ph$3.  3C 
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Hycon  Eastern,  Inc. ,  Cambri 
FREQUENCY  TRANSLATOR  WI 
SIZER,   by  Richard  L.   Smith.   Mojithly 
no.  2,   15  Apr- 15  May  57,  on  Con 
73191.    30  May  57.   13p. 
Order  from  LC  mi $2.  40,  ph$3.  3C 
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Hycon  Eastern,  Inc.  ,  Cambri«aj^ 
FREQUENCY  TRANSLATOR  WI 
SIZER,   by  Richard  L.   Smith, 
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Hycon  Eastern,  Inc.  ,  Cambri 
FREQUENCY  TRANSLATOR  W 
SIZER,  by  Richard  L.  Snruth 
no.  4,   15  July  57,  on  Contract  DA 
31  July  57.   lOp. 
Order  from  LC  mi$l.  80,  ph$l.  8C 


Results  of  a  study  on  the  use  of  a 
locked  klystron  as  local  oscillatoi' 
progress  on  other  system 
(See  also  PB  139  098) 


Mass. 

T  SYNTHE- 


progress  rept. 
ract  DA  36-039- sc- 

PB  139  096 


largely  related  to 
on.    Conclusions  in- 
n  as  proposed-    Pro- 
long delivery 


t*n  parameters  on  a 
or  use  in  the  trans- 
onstruction  and  test 
(See  also 


;,  Mass. 

HOUT  SYNTH  E- 
Mo^thly  progress  rept. 
ract  DA  36-039- sc- 


PB  139  098 


and  test  of  the 
frequency  multipli- 
ifier,  and  crystal 
097) 


Mass. 
liHOUT  SYNTHE- 
Mofithly  progress  rept. 
36-039-SC-73191. 


PB  139  099 


squelched  phase- 
in  the  translator  and 
comportents  is  reported. 


Hycon  Eastern,   Inc.,  Cambridge,  Mass. 
FREQUENCY  TRANSLATOR  WItHOUT  SYNTHE- 
SIZER,  by  Richard  L.  Smith.    Moiithly  progress  rept. 
5.   15  July- 15  Aug  57,  on  Contract  DA  36-039-sc- 


no 


73191.    31  Aug  57.  8p. 

Order  from  LC  mi$l.  80,  ph$l.  8(1 


PB  139  100 


Progress  is  reported  on  circuit  development  and  test 
of  this  frequency  multiplier,  servo  amplifier,  and  the 
5  Mc/s  crystal  oscillator  for  use  in  the  translator. 
(See  also  PB  139  099) 


Hycon  Eastern,   Inc.,  Cambridge,  Mass. 
FREQUENCY  TRANSLATOR  WITHOUT  SYNTHE- 
SIZER, by  Richard  L.  Smith.    Monthly  progress  rept. 
no.  6,   15  Aug- 15  Sep  57  on  Contract  DA  36-039- sc- 
73191.    30  Sep  57,  9p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  139  105 

Progress  is  reported  on  the  development  ol  a  revised 
system  for  the  Translator  which  eliminates  the 
necessity  for  a  synchronized  local  oscillator  klystron. 
(See  also  PB  139  100) 


Hycon  Eastern,  Inc. ,  Cambridge,  Mass. 
FREQUENCY  TRANS^TOR  WITHOUT  SYNTHE- 
SIZER, by  Richard  L.  Smith.    Monthly  progress  rept. 
no.  7,    15  Sep- 15  Oct  57,  on  Contract  DA  36-039-sc- 
73191.    31  Oct  57,   Up. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  139  094 

A  final  design -approach  proposal  for  the  translator  is 
presented  and  progress  on  breadboarding  of  system 
components  is  reported.    (See  also  PB  139  105) 


International  Resistance  Co.  ,  Philadelphia,  Pa. 
RESISTORS,    FIXED,    HIGH  STABILITY.    INSULATED, 
by  Sidney  J.  Stein.  John  J.  Bohrer  and  others.    Quarterly 
progress  rept.  no.  2,   15  July- 15  Oct  55,  on  Contract 
DA  36-039- sc-64665.    [1955]  41p. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  129  892 

The  investigation  cff  materials  and  methods  believed  to 
be  capable  of  leading  to  low  cost,  insulated,  fixed 
resistors  of  high  stability  was  continued.    Resistors  of 
the  "semi-precision"  type  having  resistance  values 
exceeding  the  contract  requirements  in  both  the  high 
and  the  low  ranges  have  been  made  as  a  result  of  work 
conducted  to  increase  the  range  span  of  resistance 
values  attainable.    Preliminary  performance  testing  re- 
sults of  resistors  in  the  extreme  ranges  show  indica- 
tion of  meeting  or  exceeding  the  contract  requirements 
in  most  respects.    In  the  "precision"  phase,   work  has 
continued  on  improved  protective  coating,   insulating 
molding  materials,  and  termination  systems.    Contact 
effects  have  been  reduced  to  an  insignificant  level 
enabling  the  attainment  of  stable  resistors  of  lower 
ranges  than  were  previously  made.    Temperature  coef- 
ficients of  less  than  50  PPM  were  obtained  for  units  of 
less  than  200  ohms.      (See  also  PB  129  894) 


LavoieLabs.,  Inc.,  Morganville,  N.  J. 
THE  DEVELOPMENT  OF  THE  FREQUENCY 
METER  AN/URM-80.    Final  rept.  for  29  Feb  52- 
Jan  54  on  Contract  DA  36-039-sc-36527.    [1954]   44p. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  139  087 

The  report  covers  the  development  of  a  frequency 
meter  covering  from  10  to  l()b  megacycles,  with  an 
accuracy  of  Q.  001%.    During  the  development  period. 
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new  components  were  developed  and  techniques  for 
calibration  and  temperature  control  established.   A 
relatively  new  system  of  frequency  measurement 
was  applied  to  a  single- unit  instrument  which  re- 
sulted in  a  reduction  of  ambiguity  to  the  vanishing 
point.    By  the  use  of  individual  subchassis,  each 
comprising  a  major  system  element,  manufacture 
and  test  of  the  instrument  was  simplified,  and 
production  lead  time  was  reduced.  The  large  number 
of  calibration  points  required  that  standard  mechani- 
cal calibraticKi  methods  be  discarded  and  a  high  speed 
continuous  film  strip  calibrator  be  developed. 


Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexington. 
STRAIGHT  TAPERS  IN  RECTANGULAR  WAVE- 
GUIDEa    A  COMPARISON  OF  PRINCIPAL -MODE 
AND  NONUNIFORM  TRANSMISSION -LINE  THEO- 
RIES, by  T.  J.  Rey.    Rept.  on  Contract  AF 
19(122)458.    10  Feb  58,   I3p.    15  refs.   Technical 
rept.  no.   174.    AD- 110  041. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  138  606 

Straight  tapers  of  the  E-plane,  H -plane  and  pyrami- 
dal types  in  rectangular  waveguides  are  analyzed  in 
terms  of  principal  modes.    Comparison  with  nonuni- 
form trans  miss  ion -line  theory  shows  considerable 
agreement.    Expressicms  suitable  for  numerical 
computation  are  presented. 


Lincoln  Lab.,  Mass.  Inst,  of  Tech.,  Lexington. 
TRANSISTORIZED  MATCHED  FILTER  FOR 
PULSED  SINUSOIDS^  by  P.  L.  Fleck,  Jr.    Rept.  on 
Contract  AF  19(122)458.    12  Apr  57,  27p.    14  refs. 
Technical  rept.  no.   156;    AD- 147  492. 
Order  from  LC  mi $2. 70,  ph$4.  80  PB  138  607 

A  matched  filter  for  pulsed  sinusoidal  symbols  has 
been  designed  and  constructed  in  which  transistors 
are  used  as  the  active  elements.    The  filter  has  a 
gain  variation  of  less  than  one  db  as  a  result  of 
variation  of  component  parameters,  temperature, 
age,  and  supply  voltages.    The  filter  has  a  useful 
dynamic  range  of  at  least  80  db. 


Linon  Industries,  College  Park,  Md. 
SURFACE  WAVE  ANTENNA  STUDY,  by 
W.  P.  Hooker  and  E.  A.  Wolff.    Final  rept.  on 
Contract  AF  19(604)3457.    28  May  59,  29p.    2  refs. 
AFCRC  TR-59-159;  AD- 217  074. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  355 

The  purposes  of  the  project  were  to  study  methods  of 
increasing  the  efficiency  of  the  dielectric  image  Line 
antenna  and  the  development  of  a  method  of  launching 
the  image  transmission  line  mode  with  a  flush 
launcher.    Investigations  were   made  to  determine  the 
efficiency  of  the  antenna  and  ways  of  improving  the 
efficiency.    Also,  methods  of  launching  the  trans- 
mission line  mode  with  a  flush  launcher,  N^ich  would 
eliminate  the  horn  launcher,  were  investigated.    A 
number  of  patterns  for  the  flush  launcher  are 
included. 


Mallory  Battery  Co. ,  North  Tarrytown,  N.  Y. 
HEATING  AND  INSULATION  OF  ALKALI>'E  DRY 
BATTERIES  FOR  LOW  TEMPERATURE  OPERATION, 
by  Michael  Firshein  and  Herman  Schiebler.    Final 
rept.  pt.   1,   10  May  56-10  Feb  58,  on  Contract  DA 
36-039-80-72372.    [1958J.    71p. 
Order  from  LC  mi$4. 50,  ph$l2.  30         PB  139  060 

The  contract  for  the  manufacture  of  alkaline  dry 
batteries  embodying  the  principles  of  heating  and 
insulation  for  low  temperature  operation  comprises 
six  tasks.   Task  A,  calls  for  a  replacement  for  Bat- 
tery BB-401/U.    Task  B  calls  for  the  manufacture  of 
Battery  Type  6  (Crash  Locator  Beacon).    This  Final 
Report  #1  is  limited  to  Tasks  A  and  B. 


Mallory,  P.  R.  ,  and  Co.  .  Inc.  ,  Indianapolis,  Ind. 
RESISTORS,   FIXED,  ULTRA-HIGH  TEMPERATURE, 
RADIATION  RESISTANT,  by  David  R.  Sivertsen.  Rept. 
on  Improved  Electronic  Components,  Contract 
AF  33(616)3643.    July  59,  47p.  3  refs.  WADC  Tech- 
nical rept.  59-270;  AD-215  857. 
Order  from  OTS  $1.  25  PB  161  081 

This  report  covers  the  development  of  a  suitable  de- 
sign for  a  one  watt  resistor  capable  of  operation  at 
temperatures  from  -65^0  to-|-500OC  in  nuclear  radia- 
tion environments  for  extended  periods  of  time.    The 
work  was  devoted  to  refining  the  dectrical  properties 
and  design  of  the  resistor.    It  was  demonstrated  that 
high  alumina  ceramics  were  necessary  to  minimize 
large  non- uniform  resistance  changes  occuring  over 
uniform  temperature  increments  to  -f-SOO^C.    A  number 
of  terminal  material  compositions  were  examined  for 
applicability  in  ultra- high  tenperature  operation.    In- 
vestigation of  various  metal  oxide  films  revealed  that 
a  7.  5%  Sb203:  92.  5%  Sn02  cortposition  possessed  a 
near  zero  temperature  coefficient  of  resistance  over 
broad  temperature  range  and  the  most  desirable  elec- 
trical characteristics.    A  suitable  insulating  coating, 
composed  of  flame  deposited  aluminum  oxide,  was 
utilized  in  this  aiplication  without  undesirable  effects 
on  resistor  properties.    Radiation  tests  were  made  on 
a  variety  of  modified  tin  oxide  resistors  at  -t-500^  for 
1500  hours  under  high  intensity  nuclear  radiation. 


Michigan  U.  [Research  Inst.  J  Ann  Arbor. 
PACKAGED  ELECTRIC  TUNED  35-200  MC 
PANORAMIC  RECEIVER,  by  T.   W.  Butler,  Jr. 
Technical  rept.  no.  71  on  Ccmtract  DA  36-039-sc- 
63203.   July  57,  81p.    12  refs.    AD- 141  657. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  142  696 

A  method  of  utilizing  the  voltage  tuning  character- 
istics of  ferroelectric  capacitors  in  a  packaged,  wide- 
range,  superheterodyne,  electric -tuned,  panoramic 
receiver  is  described.    This  receiver  employs  titanate 
ceramic  capacitors  as  tuning  elements  in  the  tank 
circuits  of  the  RF,  mixer,  and  local  oscillator  stages. 
The  capacity  erf  the  tuning  elements  is  varied  by 
changing  the  electric  field  applied  to  the  capacitors. 
The  receiver  is  designed  for  use  in  monitoring  com- 
munication signals  in  the  frequency  range  35-200  Mc. 
This  Packaged  Electric  Tuned  Receiver  PANoramic 
(Petr  Pan)  is  the  result  of  a  development  program 
designed  to  indicate  the  direction  engineers  can  take 

in  developing  and  packaging  a  dielectric  tuned 
51  receiver  suitable  tor  cperational  use. 
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Michigan  U.   Research  Inst.  ,  Xnn  Arbor 
STLIDY  OF  CIRCUIT  APPLICATIONS  OF  SOLID 
STATE  DEVICES  TO  ECM  EQ^JIPMENT,  by 
T.   W.   Butler,   Jr.  ,  H.   Diamond 
rept,   no  18.   1  July  56-1  Jan  57, 
039-SC-63203.    Feb  57.  32p.   5  i|efs.   2262-I42-P 
AD- 135  755. 
Order  from  LC  mi$3.  00,  ph$6 
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Microwave  Research  Inst.,  Pcjlytechnic  Inst 

of  Brooklyn,  N.  Y. 
COUPLED  LEAKY  WAVEGUID 
ALLEL  SLITS  IN  A  PLANE,   bV 
on  Contract  AF  19(604)203L    1^ 
2  refs.    Research  rept.  R-732-39 
TN-59-375;  AD-217  855. 
Order  from  LC  m'$2.70,  ph$4.  feO  PB  143  024 


PB  143  643 


S  I:   TWO  PAR- 
S.  Nishida.    Rept. 
May  59,  25p. 
PlB-660;  AFCRC 


The  longitudinally  slitted  rectargular  waveguide, 
with  radiation  characterized  by  leaky  waves,  has 
already  been  investigated  by  employing  a  transverse 
network  representation  and  a  perturbation  procedure 
to  solve  the  resulting  network  resonance  problem. 
The  above  investigation  has  beei  carried  out  for  a 
single  (isolated)  leaky  waveguide.    In  this  paper,  two 
coupled  leaky  waveguides  carry  ng  the  HiQ  leaky 
wave  are  created  for  the  case  wiere  they  are 
arranged  in  a  plane  and  in  paraJ  lei  with  each  other. 


Minneapolis -Honeywell  Regula 
POWER  TRANSISTOR  CIRCUIT  =IY 
Final  rept.  for  15  Feb- 15  May  37 
36-039-SC-7116L    [1957]    124p. 
AD- 156  177. 
Order  from  LC  mi$6.  30,  ph$19|  80 
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pulsing  method  revealed  that  the  thermal  irregulari- 
ties found  in  previously  determined  characteristic 
curves  were  reduced  by  the  pulsing  method  of  testing. 


Motorola,   Inc. ,   Phoenix,  Ariz. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON 
DIFFUSED  SEMICONDUCTOR  DEVlCEa    Final 
feasibility  rept.  on  Contract  DA  36-039-sc-72694. 
6  June  57,  47p.   AD- 155  228. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  128  771 

Diffusion  techniques  were  used  in  fabricating  semi- 
conductor devices  for  some  specific  applications. 
Diffused  base- jet  plated  emitter  and  collector  junction 
transistors  were  developed  for  meeting  the  require- 
ments for  a  Ge  transistor  12.  5-mc  amplifier  and  a 
Ge  transistor  video  amplifier  having  a  bandwidth  of 
6  mc.    An  analysis  was  made  of  the  electrical  charac- 
teristics of  each  transistor  device.    The  units  made 
by  the  diffused  base-jet-etch  process  will  meet  the 
requirements.   (See  also  PB  137  163) 


Naval  Civil  Engineering  Lab.  ,  Port  Huenemc.  Calif. 
DEVELOPMENT  OF  A  BRUSHLESS  REGULATED 
AC  GENERATOR  OF  RADIO-INTERFERENCE-FREE 
DESIGN,   by  A.   Mason  Brown.   Final  rept.   7  Sep  59. 
58p.   3  refs.  Technical  rept.  032;  AD- 209  529. 
Order  from  OTS  $1.  50  PB  161  104 

This  report  desccibes  the  developrr^nt  of  a  generator 
of  radio-interference-free  design  which  produces  a 
conventional  voltage- regulated  output  without  requiring 
brushes,   commutator,  or  slip  rings.    There  are  no 
sliding  or  arcing  contracts  to  initiate  radio-inter- 
ference.   The  unique  feature  developed  is  the  manner 
in  which  regulated  excitation  is  supplied  to  the  rotating 
field.    Acceptance  tests  showed  that  the  generator  com- 
piled with  Navy  voltage  regulation  specifications. 
NCEL  tests  showed  that  it  was  radio- interference- 
free  to  MIL-I- 16910  standards  .  Total  running  time  to 
date  logged  on  the  generator  is  1600  hours.    It  is  con- 
cluded that  brushless  generators  with  standard  per- 
formance characteristics  can  be  built  with  all  sliding, 
current-carrying  surfaces  eliminated.    Such  machines 
have  inherent  in  their  design  prospects  for  a  degree  of 
highly  reliable  operation  unattainable  in  conventional 
generators. 


Naval  Ordnance  Lab. ,   White  Oak,  Md. 
BEHAVIOUR  OF  POWDERED  AND  FLAKE  MAG- 
NETIC CORES  AT  TEMPERATURES  UP  TO 
500OC,  by  John  F.  Haben  and  Edmond  Adams. 
17  Oct  57,  22p.   5  refs.    NAVORD  rept.  5752, 
AD- 149  999.  , 

Order  from  LC  mi$2. 70,  ph$4.  80  PB  1138  614 

The  magnetic  characteristics  of  seven  high  perme- 
ability (55-300)  powdered  and  flake  core  materials 
were  measured  at  50^0  temperature  intervals  up 
to  SOO^C.    None  of  the  cores  tested  were  stable  for 
operation  at  elevated  temperatures.    The  copper 
conductor  material  and  its  insulation  appears  to  be 
the  limiting  factor  for  continuous  500^0  operation. 


\ 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
AN  EXPERIMENTAL  STUDY  OF  UNDERWATER 
ELECTRIC  ANTENNA  IMPEDANCES,  by 
A.  Silverstein  and  F.  G.  Salton.   16  Sep  58,  18p. 
2  refs.  NAVORD  rept.  6064. 
Order  from  LC  mi$2.40,  ph$4.40  PB  143  338 

The  inpxit  impedance  of  a  variety  of  underwater 
electric  antennas  was  measured  in  Chesapeake  Bay 
and  in  a  high  conductivity  salt  pool  over  a  frequency 
range  of  5  -  70  KG.  The  results  were  compared  with 
input  impedances  calculated  from  a  theory  based  upon 
the  transmission  line  approach.  The  deviation  of  the 
measured  input  impedances  from  the  theoretical 
values  is  considerable,  particularly  for  short  an- 
tennas .  A  qualitative  explanation  is  given  for  the 
failure  of  the  transmission  line  theory.  Recommen- 
dations are  made  for  communication  at  increased 
depth. 


Naval  Research  Lab. ,  Washington,   D.  C. 
A  DIRECT- READING  SIX- DECADE  PRECISION  FRE- 
QUENCY GENERATOR,   by  J.  E.  McGeogh  and  G.  K. 
Jensen.    Interim  rept.    25  Nov  58.   12p.  7  refs.    Rept. 
5224. 
Order  from  OTS  $0.  50  PB  151  158 

The  development  of  a  direct-reading  six-decade  fre- 
quency generator  to  be  used  in  conjunction  with  a  pre- 
viously reported  direct -reading  frequency  meter  has  been 
satisfactorily  completed.    This  new  frequency  generator 
has  been  made  with  unitized  construction  to  overall 
dimensions  of  12-3/4  x  14-1/2  x  5-3/4  in.  ,  or  0.615 
cu  ft,  and  utilizes  miniature  tubes,  but  the  size  could  be 
reduced  appreciably  in  a  subsequent  model.    Each  of  6 
plug-in  decade  chassis  has  3  tubes,  for  a  total  of  18 
tubes,   and  the  reference-frequency  section,   composed 
of  11  small  plug-in  chassis,  has  a  total  of  29  tubes.    In 
the  next  model  the  number  of  tubes  could  be  reduced  to 
6  and  20,   respectively.    All  decades  have  identical 
schematic  diagrams,   but  different  tuning  is  necessary  to 
operate  in  the  three  required  frequency  ranges.    The 
mechanical  construction  is  identical  in  all  decades.    The 
decade  frequency  generator  is  accurate  to  within  about 
one  part  in  100  million  when  an  external  reference  fre- 
quency of  the  same  accuracy  is  available,  or  to  one  part 
per  million  when  the  reference  frequency  is  internally 
generated  by  a  temperature-controlled  crystal  oscillator 
with  one  part  per  million  accuracy.    The  reduction  in 
size  from  previous  models  of  decade  generators  is 
accompanied  by  a  reduction  in  weight  and  also  by  an 
appreciable  reduction  in  power  requirements,   which 
further  reduces  the  size  and  weight  of  the  power  supply. 
As  a  result  of  this  development,   the  entire  frequency 
meter,   consisting  of  the  direct- reading  six-decade  fre- 
quency generator,  frequency  multipliers,  and  com- 
parison circuits  and  filters,  may  be  contained  in  a  unit 
of  one  cubic  foot. 


Navy  Electronics  Lab. ,  San  Diego,  Calif. 
DEVELOPMENT  OF  A  36- FOOT  FOLDED  PILLBOX 
INTERROGATOR  ANTENNA  FOR  THE  AIRWAYS 
MODERNIZATION  BOARD,  by  B.  T.  Birkett. 
5  Nov  58,  23p.    4  refs.    Research  and  development 
rept.  878. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  139  081 


A  folded  pillbox  antenna  has  been  designed,  built, 
tested,  and  sent  to  the  CAA  Technical  Development 
Center,  Indianapolis,  Indiana,  for  further  testing  with 
other  components  of  the  Airways  Modernization  Board 
beacon  system.   The  antenna  is  36  fea  wide,  3  feet 
high,  and  10  feet  deep.    It  weighs  approximately  1000 
|X)unds.    The  azimuth  beamwidth  is  2  1/4°,  the  wide- 
angle  side  lobes  are  below  29  db,  and  the  gain  is 
26  db. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
SEALING  TECHNIQUES  FOR  WAVEGUIDE  AND 
COAXIAL  ROTARY  JOINTS,  by  Milton  M.  Backman, 
Michael  B.  Maccarone  and  Fred  H.  Posser.    Rept.  no.  10 
(Final)  for  1  Aug  54-31  Mar  57  on  Contract  DA  36-039- 
sc-64476.    [1957]  170p.   52  refs.    AD-156  901. 
Order  from  LC  mi$7.  80,  ph$25.  80  PB  143  303 

This  report  contains  information  regarding  all  phases 
of  the  experimental  work  undertaken  in  the  determina- 
tion of  a  design  criteria  for  development  and  application 
of  sealing  techniques  to  be  applied  to  waveguide  and 
coaxial  rotary  joints.    The  first  part  of  this  report  is 
*  devoted  to  the  results  of  experimental  and  development 
work  performed  in  producing  the  final  design  and  con- 
struction of  sealed  RG-52  waveguide  rotary  joints.    The 
second  portion  of  the  report  contains  five  Appendices. 
TTie  first  is  devoted  to  the  experimental  work  on  the 
magnetic  fluid  and  the  magnetic  mechanical  seals.    The 
second  apf>endix  is  a  history  with  recorded  data  of  the 
experimental  work  performed  in  the  development  of  the 
final  design.    Reference  is  made  to  the  work  with  the 
first  experimental  mechanical  seal  and  continues 
through  to  the  final  development  results.    The  third 
appendix  refers  to  publications,   reports,   lectures,  and 
conferences  associated  with  this  study.    In  order  to  co- 
ordinate the  design  information  obtained  in  this  study 
the  fourth  appendix  of  this  report  presents  the  developed 
design  criteria  with  a  procedure  for  designing  addi- 
tional rotary  seals  with  similar  requirements  to  the 
RG-52  Sealed  Rotary  Joint  developed  in  this  study.    The 
fifth  and  last  appendix  presents  a  major  portion  of  the 
test  data  recorded  during  the  final  testing  of  the  devel- 
opment models  indicating  various  tests  performed  with 
the  models  including  those  required  by  the  technical 
requirements. 


pickard  and  Bums,  Inc.,  Needham,'Mass . 
THE  IMPROVEMENT  OF  SIGNAL-TO-NOISE  RATIOS 
OF  THE  COZI  EQUIPMENT,  by  Walter  Kostecki. 
Interim  status  rept.  for  1  Dec  57-31  Mar  59  on 
Contract  AF  19(604)1502.   30  Apr  59,  Up.  P&BPub. 
no.  528;  AFCRC-TN-59-191;  AD  215  623. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  560 

See  also  PB  136  212 


Pickard  and  Bums,   Inc.,   Needham,  Mass. 
THE  IMPROVEMENT  OF   SIGNAL-TO-NOISE 
RATIOS  OF  THE  COZI  EQUIPMENT,   by  L.   Dennis 
Shapiro.    Final  rept.  on  Contract  AF  19(604)1502. 
17  July  59,  20p.    1  ref.    P&B  Pu^.  no.  549;  AFCRC- 
TR-59-175. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  491 
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Philco  Corp.  .  Philadelphia,  Pa 
RESEARCH  AND  EXPERIMENTAL 
MICROWAVE  TRANSISTORS,  by 
Oppo  and  others.    Quarterly  prog  re 
15  Apr- 15  July  58,  on  Theoretical 
Investigation  of  New  Senniconduct  o 
tion  in  the  2  to  10  Kilomegacycle  ' 
DA  36-039-SC-74988.    [1958]  30p 
2153-2. 
Order  from  LC  mi$2.  70,  ph$4.  80 


WORK  ON 
R.  L.  Goldman,  G.  P. 
ss  rept.  no.  2, 
and  Experimental 
r  Devices  for  Opera- 
Range,   Contract 
9  refs.    Philco  no. 

PB  139  065 


Wafer-type  depletion  layer  devices  have  been  fabri- 
cated in  order  to  investigate  inje:tion  into  the  depletion 
layer.    A  theoretical  analysis  of  ^th  high-  and  low-  ^ 
frequency  operation  has  been  ini 
feasibility  of  a  depletion  layer  ti 

frequency  device.    Results  indicate  that  the  fabrication 
problems  will  be  the  principal  barrier  to  the  develop- 
ment of  a  feasible  device.    The 
ceming  the  fabrication  and  eval 
wafer- channel,  and  surface-ban 
indicate  that  the  surface-barrier  device  has  the  most 
favorable  and  reproducible  chan  cteristics,  and  is  the 
easiest  to  fabricate.    A  theoretical  analysis  has  also 
been  initiated  to  determine  the  feasibility  of  the  analog 
transistor  for  high-frequency  apjlication.    Early  re- 
sults indicate  that  the  field-effe(|t  unipolar  device  is 
extremely  flexible. 


results  of  a  study  con- 
uation  of  bar-type, 
1  ier  analog  devices 


Puerto  Rico  U.  .  Mayaguez. 
CHARACTERISTICS  OF  A  PEC 
SCATTER  ECHO  OBSERVED  AtT 
21.  6  mc.  p.  s.  ,   by  8.  Dueno.    R< 
Contract  AF  49(638)172.    [1958] 
TN-59-40;  AD- 209  212. 
Order  from  LC  mi $2.  70.  ph$4.  tO 


backs  catte 


Inspection  of  records  of  a 
formed  at  the  University  of  Puerto 
has  revealed  a  very  interesting 
not  been  observed  at  back-scattt 
higher  latitude  sites.    This  echo 
narrow  thin  line  reflection  exteiid 
with  its  slant  range  practically 
azimutal  bearing.    The  bottom 
lieved  to  be  due  to  a  focussing 
time  delay  type  proposed  by  A 
while  the  upper  edge  is  due  to  a 
tween  the  skip  distance  rays  an^ 
of  incidence  having  the  same  ti 
distance  rays.    At  the  frequency 
it  is  observed  by  itself  at  times 
the  radio  waves  is  at  its  highes 
values  between  1000  and  2000  k 
lime  of  the  day  and  season. 


Radio  Corp.  of  America. 
DEVELOPMENT  OF  A 
DEFLECTION  COMPONENTS. 
Rept.  on  Electronic  Tubes  and 
AF  33(600)32346.  July  59,  31p. 
59-329. 
Order  fro^  OTS  $1.00 


Extensive  operational  vibration 
altitude  tests  along  with  non 
and  temperature- humidity  tests 
development  of  the  RCA  C7345 
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Lanfcaster,  Pa. 
RUGGEDIZED  VIDICON  AND 
by  F.  D.  Marschka. 
Transistors,  Contract 
WADC  Technical  rept. 


PB  161  082 

and  temper  ature- 
opjerational  impact  shock 
led  to  the  design  and 
D  vidicon  and  RCA 


XD3010A  deflection  assembly.  Results  of  these  tests 
indicated  compliance  with  the  environmental  require- 
ments of  the  contract. 


Research  Lab.  of  Physical  Electronics,  Tufts  [U] 
Medford,  Mass.  ^    ^ 

STUDIES  ON  PIEZOELECTRIC  RESONATORS,   by 
C.   R.  Mingins,   R.  W.  Perry  and  others.    Quarterly 
rept.  no.   2,   15  July- 15  Oct  54,  on  Contract  DA 
36-039- sc -56764.    15  Nov  54,  23p.    3  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  694 

Spectra  of  thickness -shear  and  flexural  modes  and 
the  spectra  predicted  by  an  approximate  theory. 
Methods  of  adjusting  the  experimental  results  to  a 
basis  comparable  with  the  theoretical  presentation. 


Research  Lab.  of  Physical  Electronics,   Tufts  U.  . 

Medford,  Mass. 
STUDIES  ON  PIEZOELECTRIC  RESONATORS,  by 
C    R.  Mingins,   R.  W.  Perry  and  others.    Final  rept.  on 
Contract  DA  36-039- sc- 56764.    1  Nov  55,  35p.  8  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  825 

Explorations  in  frequency  and  dimension  to  obtain  the 
experimental  curves  of  flexural  and  thickness -shear 
modes  of  vibration  in  a  piezoid  having  the  form  of  a 
rectangular  parallelepiped  with  very  small  tolerances, 
in  order  to  establish  the  empirical  functions  against 
which  theory  must  be  checked. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
FEASIBILITY  STUDY  OF  MONOLITHIC  FOAM-IN- 
PLACE  RADOME,  by  Joseph  Schramp  and  Robert 
Curtis.    Oa  58,  24p.    4  refs.    RADC-TN-58-253; 
AD- 202  094. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  620 

Equipment  and  procedures  used  in  the  erection  at 
RADC  of  a  monolithic  foam -in -place  radome  are 
presented;  problem  areas  are  outlined  and  feasible 
solutions  suggested.    In  the  Appendix  the  results  of 
a  structural  analysis  of  the  monolithic  foam  shell 
are  summarized. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
AN  INTEGRATED  APPROACH  TO  THE  DESIGN  OF 
MOBILE  TACnCAL  ELECTRONIC  SYSTEMS,   by 
Robert  N.  Skalwold  and  Maurice  N.  Scheiderich. 
Oct  58,  45p.    RADC-TN-58-260;  AD-148  917. 
Order  from  LC  mi$3. 30,  ph$7. 80         PB  138  619 

This  report  compares  the  complete  conventional 
system  weight  of  the  lightest  radar  the  state  of  the 
art  has  produced  with  the  weight  of  a  completely 
integrated  system.   The  results  show  that  tfie  in- 
tegrated system  will  weigh  approximately  one-third 
the  weight  of  the  conventional  system.    Recommen- 
dations for  aj^lication  to  tactical  ground  electronics 
sub-systems  are  included. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
RADAR  VISUAL  INTERFERENCE  TESTS,  by  Sheldon 
Kustin.    Aug  57,  18p.   2  refs.    RADC-TN-57-251; 
AD-131  173. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  129  888 

Presented  in  this  report  are  various  types  of  radar-to- 
radar  visual  interference,  a  description  of  tests  per- 
formed, and  some  recommended  solutions  to  the  prob- 
lem of  visual  interference. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
SEMI-AUTOMATIC  SWITCHING  FOR  FLEXO- 
WRITER  MACHINES,  by  James  F.  Greenly.    Nov  58, 
14p.    RADC -TN -58 -289;  AD- 148  957. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB   138  618 

The  equipment  described  in  this  report  fulfills  the 
requirement  for  switching  multiple  Flexowriter 
machines  in  a  local  network.   Adequate  circuits  are 
provided  to  allow  simultaneous  communication  be- 
tween machines  in  a  variety  of  switched  combina- 
tions.   Design  ccxisiderations,  power  requirements, 
and  operational  features  are  discussed.    Operation  of 
line  selection  circuits  is  described  in  detail. 


Scintilla  Div.,  Bendix  Aviation  Corp.,  Sidney,  N.  Y. 
IMPROVED  CONNECTOR  DESIGN:  SERVICES,   FA- 
CILITIES,  AND  MATERIALS  TOGETHER  WITH 
CONNECTOR  SAMPLES,  by  L.  J.  Elliott.  Final  rept. 
for  15  Oct  50-15  May  54  on  Contract  DA  36-039-sc- 
42542.   15  June  54,  310p.  35  refs. 
Order  from  LC  mi$11.10,  ph$37.10         PB  142  954 

Exhaustive  investigation  of  connectors  designs  incorpo- 
rating the  latest  concepts  in  quick  connect-disconnect 
features,  positive  contact  action,  miniaturization, 
watertightness,  insert  materials,  aluminum  finishes, 
and  other  factors  which  would  augment  their  reliability 
in  military  service.  Sufficient  design  criteria  were  to 
'  e  established  to  replace  rh«=  oresent  AN  connectors . 


Speech  Research  Lab.  ,  U.  of  Michigan.  Ann  Arbor. 
SEGMENTATION  TECHNIQUES  IN  SPEECH  SYNTHE- 
SIS (PART  I)  [AND]  SEGMENT  INVENTORY  FOR 
SPEECH  SYNTHESIS  (PART  II)  by  William  S-Y.  Wang, 
Gordon  E.  Peterson,  and  Eva  Sivertsen.     Rept.  no.  1  on 
Contract  Nonr- 1224(22).    May  58,  31p.  6  refs. 
Order  from  LC  mi $3.  00.  ph$6.  30  PB  138  816 

A  basic  method  of  speech  synthesis  is  described  in 
which  discrete  segments  of  recorded  utterances  are 
joined  together  to  produce  continuous  speech.    The 
method  of  synthesis  described  includes  not  only  articu- 
laiory  phones,   but  also  intonation,  stress,  and  duration. 
Various  techniques  of  obtaining  segments  for  speech 
synthesis  are  discussed.    The  inventory  of  segments 
required  to  synthesize  an  idiolect  of  American  speech 
from  recorded  utterances  has  been  partially  investi- 
gated.   A  total  of  43  phonetic  units,  including  a  unit  of 
silence,   is  found  essential.    These  units  represent  some 
of  the  major  allophones  of  the  phonemes  of  the  idiolect. 
To  obtain  the  segments,  utterances  are  constructed 
with  the  desired  sequence  of  the  two  phonetic  units  and 
with  the  proper  intonation  and  stress  environment.   The 
utterances  are  recorded  on  magnetic  tape,  and  the 


desired  boundaries  of  the  segments  are  determined  bj 
means  of  a  technique  employing  a  sound  spectrograph! 
An  attempt  is  made  to  match  harmonics,  formanis.  and 
amplitude  envelopes  between  adjacent  segments.    To 
synthesize  the  idiolect  it  is  estimated  that  an  inventory 
of  about  8,  000  segments  is  required.    A  sentence 
synthesized  from  over  40  such  segments  is 
demonstrated.  i 


Stanford  Electronics  Labs. ,   Stanford  U.  ,  Calif. 
FREQUENCY  MIXING  IN  MICROWAVE  BEAM-TTPE 
DEVICES,  by  R.  W.  Degrasse.    Rept.  on  Contract 
AF  19(604)1847.    28  July  58,   188p.   34  refs.    Technical 
rept.  no.  386-2. 
Order  from  LC  mi $8.  40,  ph$28.  80  PB  139  124 

This  rep>ort  is  primarily  concerned  with  the  frequency 
mixing  effects  which  occur  in  microwave  electron - 
beam  type  devices.    The  theoretical  portion  of  the  study 
is  devoted  to  obtaining  a  better  understanding  of  the 
nature  of  the  non- linear  effects  which  can  be  intro- 
duced into  or  are  already  present  in  velocity- modu- 
lated electron  beams. 


Stanford  Electronics  Labs. ,   Stanford  U.  ,  Calif. 
MULTI-STAGE,    NARROW-BAND  AMPLIFIERS  EM- 
PLOYING NON- UNILATERAL  ELECTRON  DEVICES, 
by  M.  Lim.    Technical  rept.  no.  27  on  Contract  Nonr- 
225(24).    11  Feb  58,   121p. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  138  708 

This  paper  presents  a  method  for  the  design  of  multi- 
stage, narrow- band  amplifiers  employing  general 
active  two-port  devices  as  amplifying  elements.    The 
stability  of  the  amplifier  is  controlled  by  means  of  its 
input  and  output  conductance  levels,   rather  than  by 
neutralization.    The  main  characteristic  of  this  paper 
is  a  theoretical  exposition  of  the  functional  dependence 
of  the  transducer  gain  of  a  multi-stage,  narrow- band, 
iterative  amplifier  upon  its  interstage  network,  and 
upon  the  input  and  output  terminations.    A  complete 
analysis  of  the  transducer  gain  of  the  amplifier  is 
presented. 
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TWO  WIDEBAND  VIDEO  TECHNIQUES  FOR  MICRO- 
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Contract  DA  36-039-SC-73151.    27  Nov  57.   19p.    Tech- 
nical rept.  no.  152-2;  AD- 149  509. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  306 

This  report  describes  two  techniques  for  achieving  a 
wide  video  bandwidth  in  a  microwave  crystal  detector 
and  associated  input  video  amplifier.    In  each  case, 
forward  current  bias  is  used  to  reduce  the  crystal 
video  resistance  to  a  reasonably  low  value.    The  tech- 
niques differ  in  the  manner  in  which  a  low  effective 
interstage  capacitance  is  achieved.    In  the  guard- 
electrode  mount,  the  interstage  video  capacitance  is 
split  into  a  three-capacitor  delta  configuration  by 
modification  of  the  detector  mount.    The  additional  node 
thus  formed  is  driven  with  a  near-unity-gain  amplifier. 
Measurements  of  VSWR,   video  voltage,  langertial  sig- 
nal sensitivity  and  bandwidth  are  presented  for  this 
mount  before  and  after  modification.    The  capacitance- 
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neutralized  input  circuit  may  be 
mount.    A  feedback  amplifier  is 
effective  negative  capacitance  in 
existing  interstage  capacitance, 
emission  tube  is  used  in  the 


used  with  any  crystal 
jsed  to  place  an 
parallel  with  the 
One  secondary- 
amplifier. 
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This  is  the  third  in  a  series  of 
antenna- multicoupler  systems  fc 
transmitters  and  receivers  are 
with  a  single  antenna  system, 
the  two-  and  three- resonator, 
symmetrical,  minimum- loss, 
ters  developed  in  the  two  previous 
to  the  design  of  inductively  coup 
ent  report.    With  either  type  of 
which  the  filter  element  values 
quency  is  shown  to  depend  uf>on 
employed  in  the  resonators.    Th 
methods  are  considered,  in  whi 
ratio  C/L  is  taken  as  a  paramettr 
design  formulas  are  given  whicl 
three  resonator  tuning  methods 
proximate  filter  design  formulas 
reasonably  accurate  for  minimupi 
sertion-loss  values  up  to  about 


rpjxjrts  on  the  design  of 
r  use  where  several 
)peraied  simultaneously 
T  le  design  formulas  for 
tv  nable.  narrow-band, 
cipacitively  coupled  fil- 
reports  are  adapted 
ed  filters  in  the  pres- 
doupling,  the  way  in 
iiusi  vary  with  fre- 
he  method  of  tuning 
ee  resonator  tuning 
(ih  either  C,  L,  or  the 
.    Tables  of  filter 
apply  when  any  of  the 
s  used.    Shorter,  ap- 
are  given  which  are 

center-frequency  in- 
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Theoretical  estimates  of  the 
are  presented  using  acutal  refl 
water  at  500  and  3000  mc.    Can( 
of  circularly-polarized  ground- 
ceed  15  to  18  db,  with  the  3-db 
tern  on  the  horizon  and  a  6°  ve 
cause  of  surface  reflections 
cancellation  is  not  disturbed  by 
offers  these  advantages:  (1)  the 
a  phase  shifter  is  not  required, 
may  work  at  lower  peak  curren 
switching  from  cross -linear  to 
are  easier,  and  (4)  loss  of  ta 
3  db  less  than  that  for  circular 
ing  techniques  can  help  suppre 
narrower  beamwidth,  (2)  shorter 
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ion  coefficients  of  sea 
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>ased  radars  did  not  ex- 
X)int  of  the  antenna  pat- 
ical  beam  width,   be- 
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these  reflections  and 
use  of  a  power  divider  or 
(2)  the  radar  duplexer 
s,  (3)  the  means  for 
normal  radar  operation 
cross  section  is  about 
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return  from  rain:  (1) 
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(4)  velocity  filtering  of  low  speed  returns,  and  (5)  sensi- 
tivity time  control. 


Syracuse  U.   Research  Inst.  ,  N.   Y. 
A  STUDY  OF  MARKER   INSERTION  TECHNIQUES 
FOR  PLAN  POSITION  INDICATORS,  by  G.  M.  Glas- 
ford,  H.   Hellerman  and  others.   Final  rept.   on  Con- 
tract AF  30(602)300.    1  Aug  54,  294p.  2  refs.   RADC- 
TR-55-357;  AD-71  405. 
Order  from  LC  mi$ll.  10,  ph$45.  60        PB  143  490 

A  detailed  study  of  the  problem  of  marker  insertion  in 
PPI  displays  has  been  carried  out  with  particular  em- 
phasis on  the  long  range  system  operating  at  low  PRF 
and  large  sweep  duty  cycles.    A  basic  analysis  and 
comparison  of  PPI  types  is  first  made  and  the  more 
conventional  range  and  azimuth  measuring  techniques 
discussed.    These  techniques  refer  primarily  to  the 
electronic  range  strobe  in  combination  with  either  elec- 
tronic or  mechanical  azimuth  cursors.    Errors  in- 
volved in  both  range  and  azimuth  determination  are 
analyzed.    Techniques  of  sweep-time  sharing  for  video 
and  marker  information  are  discussed  and  related  both 
to  the  range  strobe- azimuth  cursor  presentation  and 
the  presentation  of  single  markers  of  circular  or  other 
shape.    Problems  of  accuracy  in  the  single  marker 
type  are  analyzed.    The  flashing  cursor  and  its  limita- 
tions are  discussed.    Consideration  is  given  to  the  use 
of  the  between- sweep  interv&l  for  the  insertion  of 
markers  of  various  types.    Electronic  switching  ar- 
rangements for  multiple  markers  were  developed. 


Syracuse  U.   Research  Inst.  ,  N.   Y. 
STUDY  OF  PHASE- ERROR   AND  TOLERANCE 
EFFECTS  IN  MICROWAVE  ANTENNAS,   by  David  K. 
Cheng  and  Richard  E.  Gildersleeve.   Final  rept.   for 
10  Dec  53-31  Dec  55  on  Contract  AF  30(602)924. 
31  Jan  56,   I28p.   18  refs.  SURI  rept.   no.  EE276-564F; 
RADC-TR-58-50,  AD-148  677- 
Order  from  LC  mi$6.  30.  ph$19.  80  PB   143  496 

The  effects  of  different  types  of  phase  errors  in  the 
aperture  plane  on  the  characteristics  of  the  radiation 
pattern  are  determined,  and  the  geometrical  deviations 
of  the  reflector  are  correlated  with  the  phase  errors. 
The  general  effects  of  aperture  phase  errors  are  to 
raise  the  side- lobe  level,  to  widen  the  main- lobe  beam- 
width,  and  to  reduce  the  antenna  gain.    A  formula  is 
presented  for  the  maximum  fractional  reduction  in  gain 
when  the  peak  phase  error  is  known,   but  the  exact  am- 
plitude or  phase  distribution  function  in  the  aperture  is 
unknown.    Another  formula  expresses  the  maximum 
change  in  beamwidth  for  rectangular  and  circular  aper- 
tures when  the  exact  phase  distribution  function  is  un- 
known and  the  peak  phase  error  is  known.    The  rise  in 
the  side- lobe  level  depends  upon  both  the  amplitude 
illumination  function  and  the  type  of  phase  error.    For 
the  cos2(0.  375"^)  tapjered  amplitude  function,  the  rise 
in  the  side- lobe  level  for  the  rectangular  aperture  case 
is  more  than  that  for  the  circular  aperture  case  for  the 
same  types  of  phase  errors,  although  the  first  side 
lobes  for  the  fornier  case  (25.  90  db  down)  are  higher 
rhan  those  for  the  latter  case  (28.  00  db  down)  when 
there  is  no  phase  error. 


Syracuse  U.  Research  Inst.  ,  N.  Y. 
A  STUDY  OF  TRANSISTOR  LINEAR  TIME  DELAY 
CIRCUITS,  by  R.  P.   Nanavati.   Final  rept.  on  Tran- 
sistor Circuit  Applications,  Contract  AF  30(602)1626. 
Dec  57,  68p.  5  refs.  SURI  rept.   EE  466-5712F;  RADC- 
TR-58-70,  AD-148  738. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  526 

This  report  concerns  itself  with  the  study  of  a  tran- 
sistor emitter- coupled  monostable  multivibrator  the 
duration  of  whose  output  pulse  can  be  controlled  linearly 
by  the  setting  of  the  potentiometer  at  the  input.    This 
circuit  can  be  used  as  a  linear  delay  circuit  or  as  a 
gate  in  its  own  right.    It  can  also  serve  as  an  important 
"building  block"  for  linear  time  base  circuits. 


Syracuse  U.   Research  Inst.  ,  N.  Y. 
TRANSISTOR  VIDEO  AMPLIFIERS,  by  Carl  R.  Zimmer. 
Final  rept.  on  Transistor  Circuit  Applications,   Contract 
AF  30(602)1026.    Nov  57,  209p.   28  refs.    SURI  rept. 
EE466-5711F;  RADC-TR-58-99;  AD-148  816. 
Order  from  LC  mi$9.  30.  ph$31.  80  PB  143  495 

Basic  low  pass  amplifier  theory:  Vacuum  tube  amplifiers, 
and  2-  and  4-  terminal  interstage  networks.    Theoretical 
equivalent  circuits:   Fused-junction  transistor,   effect  of 
the  base  spreading  resistance,  transistor  parameters  in 
the  grounded-emitter  connection,  approximations  for 
transistor  parameters,   relations  among  design  and 
circuit  parameters,  fabrication  of  fused-  and  grown- 
junction  transistors,  and  modified  junction  transistor 
designs.    Measurement  of  transistor  parameters:  Sim- 
plified  equipment  for  h-parameter  measurements,  meas- 
urement of  transistor  parameters  using  bridge  tech- 
niques, and  experimental  results  for  the  fused-  and 
grown -junction  transistors.    Single  stage  amplifier: 
Simplified  equivalent  circuit,   amplifier  stage  with 
resistive  terminations,  input  circuit  compensation 
(series  peaking),  effect  of  load  capacitance,  output  cir- 
cuit equalization,  and  compensation  using  local  RC  feed- 
back.   Multistage  amplifiers:  9iunt  resistance  interstage, 
shunt  peaking  (simple  RL  network),   4-terminal  networks 
and  all-pole  transfer  functions,  and  ultimate  limitations 
of  interstage  compensating  network.    Large  signal 
operation:  Effect  of  the  transistor  output  impedance, 
output  circuit  equalization,  addition  of  feedback  equali- 
zation, and  experimental  results  using  feedback  equali- 
zation.   Appendixes:   Approximations  for  transistor 
parameters,   measurement  of  circuit  parameters  for 
surface  barrier  transistors,  and  maximally  flat  transfer 
functions. 
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Bureau  of  Yards  and  Docks,   Washington,   D.   C. 
POWER  GENERATION  AND  DISTRIBUTION.    CHAP- 
TER 2.    MOBILE  EMERGENCY  POWER  PLANTS. 
15  May  54,  70p.   Technical  pub.    NAVDOCKS  TP-Pu-3. 
Order  from  OTS  $1.  75  PB  161  056 

This  Technical  Publication  gives  technical  criteria  for 
mobile  emergency  power  plants,  including  the  mainte- 
nance and  operation  of  these  plants,  emergency  electric 


generator  equipment,   steam  railway  power  plants,  and 
mobile  as  well  as  portable  diesel-electric  generating 
plants. 


Bureau  of  Yards  and  Docks.   Washington,   D.   C. 
POWER  GENERATION  AND  DISTRIBUTION.    CHAP- 
TER 3     FUELS.    3  June  59,   140p.   17  refs.    Technical 
pub   NAVDOCKS  TP-Pu-3;  BUDOCKSINST  11310.  16. 
Order  from  OTS  $2.  75  PB  161058 

This  Technical  Publication  is  divided  into  three  parts, 
namely,   solid,   liquid,  and  gaseous  fuels.    These  are 
treated  as  they  are  utilized  in  the  Shore  Establishment 
and  as  existing  and  development  policy  influences  their 
selection.    Purely  technical  and  detailed  information  is 
avoided,  except  in  policy  matters.    (See  also 
PB  161  054) 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
POWER  GENERATION  AND  DISTRIBUTION.    CHAP- 
TER 4.    POWER  PLANT  WATER  CONDITIONING. 
15  Dec  53,   112p.  2  refs.    Technical  pub.  NAVDOCKS 
TP-Pu-3;  BUDOCKSINST  11310.  4  CHI. 
Order  from  OTS  $2.  50  PB  161  055 

This  Technical  Publication  covers  the  design,  construc- 
tion, operation,   and  maintenance  of  power  plant  water 
conditioning  systems.    The  design  and  construction 
part  covers  in  detail  chemical  analysis,  feedwater 
treatment,  treatment  plants,   secondary  internal  treat- 
ment, and  laboratory  and  testing  equipment.    The 
operation  and  maintenance  part  includes  external 
treatment  plants,   secondary  treatment,  chemical 
testing  procedures,  care  of  idle  boilers,  prevention  of 
return-condensate  corrosion,   safety  precautions,  and 
records  and  reports.      (See  also  PB  161  058) 


Bureau  of  Yards  and  Docks,   Washington,   D.  C. 
POWER  GENERATION  AND  DISTRIBUTION.    CHAP- 
TER 9.    DISTRIBUTION  OF   STEAM,    HIGHTEMPER- 
ATURE  WATER,    AND  COMPRESSED  AIR.    1  June  54. 
33p.  9  refs.    Technical  pub.  NAVDOCKS  TP-Pu-3. 
Order  from  OTS  $1.  00  PB  161  057 

This  Technical  Publication  covers  the  design,  construc- 
tion, operation,  and  maintenance  of  steam,  high- 
temperature  water,  and  compressed  air  distribution 
systems.    The  design  and  construction  of  each  system 
are  analyzed  in  separate  parts  of  the  chapter,    ^cific 
types  of  overhead  and  underground  systems  are  dis- 
cussed.   Applicable  load  assemblies,   routes,  and  pres- 
sures are  presented.    The  discussion  on  maintenance 
and  operation  is  primarily  concerned  with  overhead 
and  underground  distribution  systems,  and  with  the 
traps,   valves,   fittings,   and  piping  that  make  up  these 
systems.    Inspection  and  safety  precautions  are  dis- 
cussed as  applicable.     (See  also  PB  161  055) 
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A  STUDY  OF  THICK-WALLED  CYLINDERS  AS 
TENSILE  MEMBERS  FOR  HIGH  PRESSURE   VESSELS, 
WITH  PARTICULAR  ATTENTION  TO  STEELS  AND 
THEIR  HEAT  TREATMENT  FOR  MAXIMUM  PER- 
FCB MANGE,  by  William  A.  Boyd  and  S.   S.  Kistler. 
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The  range,  azimuth,  and  elevat 
hide,  as  determined  every  0.  1 
of  2  radars,  are  used  as  input 
tenth  of  a  second  during  the  pow|e 
stages  of  flight  a  prediction  is 
vehicle  would  impact  if  the  thru$t 
nated.    This  information  is  disp 
plotting  board.    After  burnout  or 
stage,  computations  are  made 
of  the  time  remaining  before  th<! 
apogee.    This  and  other  informa 
initiation  of  the  third  stage  is 
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DRAG-CORD  ANEMOMETER,  by  Raymond  Bellucci. 
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a  computer.    Every 
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An  anemometer  has  been  developed  which  provides 
a  weighted  integrated  wind  overi  a  path.    This  develop 
ment  was  necessitated  by  the  r^uiremeiH  for  a 
weighted,  integrated  wind  meas|urement  over  the 
initial  sensitive  portion  of  a  ro4ket  trajectory.    Two 
components  of  the  wind  force  oil  a  long  length  of 
stainless  steel  wire  are  obtained  by  measuring  the 
displacement  of  the  wire  at  one 
is  held  fixed.   The  wire  is  plac^  in  a  line  parallel 
to  the  rocket  trajectory.    By  this  means  the  two  com- 
ponents of  the  wind  that  are  determined  are  the 
same  two  components  that  affe<^  the  rocket  flight 
The  equipment  has  been  tested 


at  the  Oakhurst  tower    where  vflnd  measurements 


were  compared  to  those  from  a 
anemometers. 


3y  fixing  it  vertically 
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OF   DOVAP  TRANS- 
(36.  94  -  73.  88  MCS), 


by  Merwin  A.  Olson  and  Harvey  G.  Lassiter.    29  July  57, 
31p.    AFC  rept.  no.  DOVAP- 29-7- 57 -RT;  AD-149  067. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  138  629 

Results  are  presented  of  a  laboratory  investigation  d  • 
Dovap  transponder  T7-3-8  missile  unit.    Special  atten- 
tion is  given  to  the  interference  to  the  Dovap  system 
from  operations  on  36.  5  mc.    The  T7-3-8  is  contained 
in  a  cylindrical  metal  case  3  1/4  in.  in  diameter  and 
12  1/4 in.  long.    It  operates  from  a  6-v  dc  self-contained 
or  external  supply.    Signals  on  36.  94  mc  are  received 
by  the  unit  and  amplified  in  2  stages,  then  fed  to  a 
doubler  stage  which  doubles  the  frequency  to  73.  88  mc. 
A  driver  and  an  output  stage  completes  the  line-up.  The 
power  output  of  about  0.  7  w  is  realized  from  the  unit  for 
input  signal  levels  of  -60  dbm  or  higher.    The  ground 
equipment  in  the  system  compares  the  frequency  of  the 
signal  received  from  the  transponder  with  the  double  of 
the  frequency  sent  to  the  unit;  any  difference  is  due  to 
the  Doppler  effect  and  can  be  used  to  calculate  the  com- 
ponent of  velocity  normal  to  the  ground  station.    Results 
indicate  that  if  the  interference  signal  could  be  reduced 
sufficiently  before  the  signals  reach  a  nonlinear  circuit 
(whpre  mixing  action  could  occur),  this  effect  might  be 
eliminated.    The  recommendations  suggest  operation  of 
the  first  2  stages  as  near  linear  as  possible  with  the 
current  high  enough  to  prevent  nonlinear  op>eration 
caused  by  limiting  action.    Possibly  more  tuned  circuits 
should  be  employed  in  the  first  stages  to  reduce  the 
interference  signals  as  much  as  possible  before  they 
reach  the  double  stage. 
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CHRONOGRAPH  ERROR  IN  DRAG  MEASUREMENTS, 
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TTie  precision  of  the  least  squares  method  of  fitting 
time-distance  data  from  an  observed  trajectory  is 
considered  for  the  case  where  time  is  assumed  to  be 
a  polynomial  in  distance.   A  relation  between  the 
variances  of  time  and  distance  errors,  assumed  in  a 
previous  work,  is  derived.    With  this  relation  and  a 
model  of  digital  chronographs,  the  variance  erf  the 
timing  error  is  found  for  selected  chronograph 
arrangements;  in  a  favorable  arrangement,  this 
variance  is  only  one-twelfth  as  large  as  the  squared 
counter  resolving  time.    A  comparison  erf  time  and 
distance  errors  is  made. 


Cryogenic  Engineering  Lab. ,  National  Bureau  of 

Standards,  Boulder,  Colo. 
CRYOGENIC  MATERIALS  DATA  HANDBOOK. 
Quarterly  rept.  no.   1  on  Contract  AF  04(647)59-3. 
gan  60]  22p. 
Order  from  OTS  $0.  75  PB  161  093 

This  handbook  of  data  on  solid  materials  at  low  tefti- 
peratures  deals  with  physical  properties  of  certain 
metals  and  non-metals  over  the  temperature  range 
minus  4230F  to  plus  SOO^F.    The  materials  selected 
for  inclusion  in  the  handbook  are  limited  to  aluminum, 
cobalt,  copper,  iron,  nickel,  titanium,  carbides,  non- 
metals,  and  miscellaneous  metals  and  alloys.    The 
materials  are  mostly  those  in  current  use  for  missile 
applications  at  cryogenic  tempjeratures,   but  a  few 
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have  been  included  because  of  their  potential  for  such 
uses.    This  compilation  orf  some  of  the  mechanical 
propenies  of  materials  should  assist  the  designer  by 
making  available  in  one  publication  reliable  data  which 
have  appeared  in  the  literature  or  which  have  not  yet 
been  puolished. 


Defense  Research  Lab.  ,  U.  of  Texas,  Austin. 
A  CRITIQUE  OF  ACOUSTIC  MINE  DETECTION 
METHODS,  by  J  seph  F.  Mifsud.  Rept.  on  Contract 
DA  44-009- eng- 2073.    27  Oct  55,  declassified  13 Mar  58, 
24p.    12  refs.   DRL-A-95. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  729 

The  [iurpose  of  this  paper  is  to  summarize  the  work 
accomplished  in  acoustic  mine  detection  and  to  suggest 
seme  of  the  areas  of  research  that  need  yet  to  be  ex- 
plored in  order  that  a  more  efficienJ  acoustic  detector 
of  land  mines  can  be  designed. 


Defense  Research  Lab.  ,  U,  of  Texas,  Austin. 
A  SUMMARY  OF  THE   MINUTES  OF  THE  PANEL 
ON  ACOUSTIC  DETECTION  OF  BURIED  LAND 
MINES  [MEETING  NO.    1]  27-28  OCTOBER   1955, 
AUSTIN,  TEXAS.   Rept.   on  Contract  DA  44-009-eng- 
2073.    21  Dec  55,  declassified  3  Mar  58,  22p.  DRL 
Acoustic  rept.   no.   98. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB    143  728 


Defense  Research  Lab.  ,  U.  of  Texas,  Austin. 
A  SUMMARY  OF  THE  MINUTES  OF  THE  PANEL 
ON  ACOUSTIC  DETECTION  OF  BURIED  LAND 
MINES  [MEETING  NO.   2]  29  APRIL  1956,  WASH- 
INGTON, D.   C.   Rept.   on  Contract  DA  44-009-eng- 
2073.   11  July  56,  declassified  12  Mar  58,   18p.  DRL 
Acoustical  rept.  no.   107. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  727 

See  also  PB  143  728 


Defense  Research  Lab.  ,  U.  of  Texas,  Austin. 
A  SUMMARY  OF  THE  MINUTES  OF  THE  PANEL  ON 
ACOUSTIC  DETECTION  OF  BURIED  LAND  MINES 
[MEETING  NO.   3]   15  JULY  57,   MONTEREY,  CALIF. 
Rept.  on  Contract  DA  44-009- eng- 2875.   18  Sep  57,  de- 
classified 14  Mar  58,  35p.  3  refs.   DRL- Acoustical 
rept.   no.    127. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  725 

See  also  PB  143  727 


Feltman  Research  and  Engineering  Labs., 

Picatinny  Arsenal,   Dover,  N.  J. 
ANALYSIS  OF  HMX/RDX  MIXTURES  BY  ISOTOPE 
DILUTION  AND  SPECTROPHOTOMETRIC  PROCE- 
DURES, by  Frederick  S.  Holahan,   Ruth  N.  Sielley 
and  others.    July  59,   15p.    15  refs.    Technical  rept. 
2625;  AD- 215  863. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  286 

This  report  describes  two  methods  for  the  quantita- 
tive assay  of  HMX  in  mixtures  of  HMX  and  RDX:  (a) 
an  extension  of  the  Holston  Ordnance  Works'  method 


(which  is  based  on  a  colorimetrlc  reaction  specific 
for  RDX  and  a  determination  of  HMX  content  by 
difference)  by  which  mixtures  containing  more  than 
95%  HMX  can  be  analyzed;  and  (b)  an  isotope  dilution 
technique  in  which  a  known  amount  of  pure  carbon- 14 
labeled  HMX  is  added  to  the  mixture  and  the  radio- 
activity of  a  fracticwi  erf  pure  HMX  isolated  from  the 
mixture  is  determined.    The  HMX  content  is  calcu- 
lated from  the  reducticm,  or  dilution,  of  the  radio- 
activity of  the  isolated  HMX.    The  method  is  con- 
sidered absolute  since  the  HMX  is  determined 
directly  ai>d  there  is  no  interference  from  impHirities. 


[Feltman  Research  and  Engineering  Labs.  ] 

Picatinny  Arsenal,   Dover,   N.  J. 
AN  EMISSION  SPECTROGRAPHIC  METHOD  FOR 
THE  ANALYSIS  OF  ZINC-BASE  DIE  CASTINGS,   by 
Seymour  Lader.    June  58,   18p.   U  refs.    Technical 
rept.   2528.  " 

Order  from  OTS  $0.  75  PB  151  175 

An  accurate  spectrographic  method  of  analysis  has 
been  developed  for  the  determination  of  the  following 
elements  in  zinc-base  die  castings:  aluminum  0.  4- 
4.3%,  copper  0.04-1.30%.  cadmium  0.  002-0.  01%. 
magnesium  0.  015-0.  08%,  tin  0.  002-0.  01%.  lead 
0.  002-0.  01%,   iron  0.  015-0.  10%.    These  specified 
ranges  are  appropriate  for  the  analysis  of  zinc-base 
die  castings  meeting  the  requirements  of  Specification 
QQ-Z-363,  Compositions  A  and  B. 


Feltman  Research  and  Engineering  Labs., 

Picatinny  Arsenal,  Dover,  N.  J. 
INVESTIGATION  OF  THE  MAXIMUM  ALLOWABLE 
TORQUE  FOR   ROTARY  SELECTOR  KNOBS,  by 
Peter  F.  Worms  and  C.  Thomas  Goldsmith.    Nov  58, 
15p.   3  refs.   Technical  rept.  2551;  AD-20I  105. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  138  638 

When  rotary  selector  knobs  are  used  on  missiles, 
their  setting  may  be  altered  by  in-fli^t  vibrations. 
The  probability  of  a  setting  being  changed  is  reduced 
as  torque  on  the  selector  shaft  is  increased.    It  was 
the  purpose  of  this  study  to  determine  the  maximum 
torque  which  can  be  used  with  varying  sized  knobs. 
A  previously  recommended  resistance  for  rotary 
selector  knobs  was  48  ounces.   This  study  evaluated 
resistances  well  above  this  figure. 


Feltman  Research  and  Engineering  Labs., 

Picatinny  Arsenal,   Dover,   N.  J. 
PREPARATION  AND  PHYSICAL  PROPERTIES  OF 
DI-AND  TRINITROTOLUENE  ISOMERS,   by 
Cornelius  Conklin  and  Frank  Pristera.    July  58,  26p. 
Technical  rept.  2525. 
Order  from  LC  mi$2.  70,  ph$4.  8G  PB  138  925 

This  report  includes  detailed  methods  for  the  prepa- 
ration of  all  commercially  unavailable  isomers  of 
C«vIT  and  TNT.    In  addition  it  includes  the  melting 
points,  infrared  spectrograms.  X-ray  diffraction 
data,  and  some  solubility  data  on  the  TNT  and  DNT 
isomers. 
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Feltman  Research  and  Engineering  Labs., 

Picatinny  Arsenal,   Dover,  N 
PROPOSED  SHELL  LOADING  STANDARDS 
ON  A  STATISTICAL  STUDY  OF 
TIVITIES,  by  Samuel  D.   Stein  an^ 
Margolin.    Nov  58,  6lp.    16  refs 
2563;  AD- 202  576. 
Order  from  LC  mi$3.  90,  ph$10. 
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A  statistically  designed  test  program 
using  a  laboratory -scale  device 
setback  pressures  developed  whei 
from  guns.    The  following  condit 
probability  of  premature  initiatioi 
shell  are  fired  under  the  present 
pressures:  (1)  Grit  at  the  interfa(j;e 
charge  and  the  base  of  the  shell; 
more  than  1/16  inch  between  the 
base  of  the  shell;  (3)  A  cavity  at 
plosive  charge;  and  (4)  A  gouge 
face  of  the  base  of  the  shell.    On 
and  other  results,  it  was  possible 
laxed  and  simplified  requirements 
Specification  MIL-L-20336A.    In 
laxed  cavitation  requirements  s 
the  mass  production  loading  of  ' 


was  conducted 
ich  simulates  the 
shell  are  fired 
increase  the 
when  HE- loaded 
normal  setback 

of  the  explosive 
2)  A  separation  of 
2xplosive  and  the 
I  he  base  of  the  ex- 
the  interior  sur- 
the  basis  of  these 
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to  propose  re- 
as  revisions  to 
general,  the  re- 
hi  )uld  vastly  facilitate 
high  explosive  shell. 


Flight  Control  Lab. ,  Wright  Ai:  • 
Center,   Wright- Patterson  AFB, 
SOME  FLIGHT  CONTROL  PROBLEMS 
CIRCUMNAVIGATING  LUNAR 
George  Xenakis.    Mar  58,  34p. 
Technical  note  58-82;  AD-151  lU 
Order  from  LC  mi $3. 00,  ph$6. 


Development 
Ohio. 

OF  A 
VlEHlCLE,  by 
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Some  problems  d  flight  control 
quired  to  pass  around  the  moon 
braking  ellipse  in  the  earth's  at 
gated.    It  is  shown  that  reliabilit  / 
problem  for  this  mission.    The 
vector  control  for  the  mission  is 
method  for  accomplishing  it  is  pi 
velocity  vector  tolerances  for  s 
are  investigated  along  with  some 
of  landing  at  a  preselected  earth 
non-terrestrial  atmospheres. 


Naval  Ordnance  Lab. ,  White 
EFFECTS  OF  ELEVATED 
ELECTRICAL  INITIATORS  AN! 
PARTS,  byH.  S.  Leopold.    1  Ap : 
NAVORD  rept.  6267. 
Order  from  LC  mi$3.  90,  ph$10.  80 


A  study  has  been  made  of  the 
temperatures  on  the  XE-16A 
Primer,  XE-57A  Primer,  XE- 
Mod  O  Primer,  and  the  Mk  121 
on  their  inert  component  parts, 
that  graphite  bridges  and  bridgei 
initiator  plugs  by  the  spray  met^l 
thermal  resistance.    Ceramic 
bridge  wire  swaged  into  welded 
kovar  initiator  plugs  with  the  br 
with  lead  (m.  p.  6210F)  have 
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Naval  Ordnance  Test  Station.  China  Lake,  Calif. 
AXIAL  DECELERATION  AT  OBLIQUE  WATER  ENTRY 
OF  2-INCH-DlAMETER  MODELS  WITH  HEMISPHERE 
AND  DISK-CYLINDER  NOSES,   by  G.  G.  Mosteller. 
12  Feb  57,   48p.  7  refs.    NOTS-1687;  NAVORD  rept. 
5424;  AD- 140  642. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  143  256 

Axial  deceleration-time  records  have  been  made  in  the 
NOTS  Variable-Angle  Variable-Pressure  Launching 
Tank  at  trajectory  angles  of  15,  30,  45,  60,  and  75  de- 
grees for  hemisphere  and  disk-cylinder  noses,  at  90  de- 
grees for  the  hemisphere  nose,   and  at  entry  velocities 
of  25,  50.  and  75  fps.    Methods  for  using  these  data  for 
the  prediction  of  axial  acceleration-time  function  of 
other  missiles  are  given.    These  records  are  compared 
with  theory  and  results  of  other  experiments. 


Naval  Propellant  Plant.  Indian  Head,  Md. 
A  RAMP-TYPE  TESTING  CIRCUIT  FOR  ELECTRIC 
EXPLOSIVE  DEVICES,  by  A.  H.   Klein  and 
T    D    Phillips.   3  Nov  58,    18p.   Memo.   rept.   no.    155. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  139  157 

A  circuit  has  been  designed  for  the  determination  of 
the  relative  sensitivity  to  electrical  initiation  of  a  squib 
or  ignition  element  in  comparison  to  similar  squibs  or 
Ignition  elements.    In  this  circuit,  the  squib  or  other 
electric  explosive  device  is  fired  by  sending  through 
its  bridge  wire  a  current  which  increases  with  time 
along  an  established  curve.    The  position  on  die  cur- 
rent-time curve  at. which  firing  occurs  is  the  datum 
observed.    The  circuit  is  particularly  useful  in  experi- 
mental work  in  which  the  items  to  be  tested  cannot  be 
produced  in  sufficient  quantity  to  supply  a  test  of  the 
"fire-or-fail"  type. 


Picatinny  Arsenal,  Dover,  N.  J. 
METHOD  OF  CALCULATION  OF  INTERIOR 
BALLISTIC  PROPERTIES  OF  PROPELLANTS  FROM. 
CLOSED  BOMB  DATA,  by  Arnold  O.  Pallingstcn  and 
Murray  Weinstein.   June  54,  52p.    10  refs.    Technical 
rept.  2005. 
Order  from  LC  mi$3.  60,  ph$9. 30  PB  139  185 

TTiis  report  covers  the  methods  of  calculation  of 
relative  force,  relative  quickness  and  linear  burning 
rate  for  artillery  propellants.    It  describes  devices 
which  have  been  developed  to  simplify  and  make  more 
accurate  the  information  which  can  be  obtained  from 
oscillograms  of  closed  bomb  tests  giving  J/V  dt  vs 
P.    It  gives  the  methods  by  which  linear  burning  rates 
of  propellants  are  derived.    The  methods  described 
are  essentially  for  use  with  experimental  propellants 
and  are  na  intended  for  production  or  quality  control. 


Picatinny  Arsenal,  Dover,  N.   J. 
UTILIZATION  OF  BY-PRODUCT  ISO-TRIOIL  RE- 
SULTING FROM  NITRIC  ACID  PURIFICATION  OF 
CRUDE  TNT,  by  J.   A.   Cussen.   Jan  59,  9p.  Technical 
rept.   DB-TR:l5-58. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  139  082 

This  report  covers  studies  conducted  relative  to  estab- 
lishment of  Ordnance  uses  for  Iso-Trioil,  a  by-product 
resulting  from  die  purification  of  crude  TNT  by  recrys- 
60  tallization  from  nitric  acid. 


Pitman-Dunn  Labs.  Group,  Frankford  Arsenal, 

Philadelphia,  Pa. 
DEVELOPMENT  OF  DISINTEGRATING  WATER 
PROJECTILES  FOR  RECOILLESS  RIFLES,  by 
A.  Levine.   June  58,  23p.    6  refs.    Memo.  rept. 

^^der^from  LC  mi$2.  70,  ph$4.  80  PB  139  080 

Disintegrating  water  projectiles,  consisting  of  water- 
filled  cylindrical  cardboard  containers,  were 
developed  to  simulate  the  interior  baUistics  produced 
in  recoQless  rifles  by  firing  standard  projectiles. 


Pitman- Dunn  Labs.  Group,  Frankford  Arsenal, 

Philadelphia,  Pa. 
SEAI  ING  STUDIES  ON  CARTRIDGE  ACTUATED 
DEVICES,   by  J.  F.  Clark.    Sep  58,   33p.    Rept.   no. 
R-1469. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  138  726 

Investigations  were  conducted  using  quad  rings,  0-rings. 
silicone  rubber  washers,  and  Teflon  rings  as  sealing 
media.    Each  of  these  products  was  found  to  be  effec- 
tive in  specific  applications;  however,   the  0-ring  was 
particularly  adaptable  to  existing  cartridge  actuated 
devices  and  was  used  almost  exclusively  in  the  modifi- 
cations made  under  this  program. 


Pitman-Dunn  Labs  .  Group,  Frankford  Arsenal, 

Philadelphia,  Pa. 
SIMPLIFIED  EXTERIOR  BALLISTIC  EQUATIONS, 
byR.  R.  Rhodes.  May  58,  13p.  Memo,  rept .  MR- 672 
Order  from  LC  mi$2.40,  ph$3.30  PB  139  146 

The  principal  problem  in  accuracy  firings  is  the  de- 
termination of  the  angle  of  elevation  necessary  to  hit 
the  target  at  a  given  range,  with  a  given  projectile, 
launched  at  a  given  velocity.  A  simple  method  for 
calculating  this  parameter  for  angles  less  than  five 
degrees  and  other  data  useful  in  test  firing  arc 
presented.  T^e  formulae  developed  are  tabulated  in 
the  appendix  and  a  nomogram  was  contracted  to  per- 
mit their  graphic  solution.  By  these  means,  the 
probability  of  first  round  hit  for  any  accuracy  study 
is  greatly  increased. . 


Radio  Corp.  of  America,   Moorestown,  N.  J. 
MINSTREL:   A   STUDY  OF   TOE  OPTIMUM  SYSTEM 
FOR  MISSILE  INSTRUMENTATION  BY  ELEC- 
TRONIC MEANS,   by  N.   N.  Alperin,   K.   E.  Andrews 
and  others.    Task  rept.  no.   1  on  Contract  DA  36- 
0.39-SC-74853.    24  Jan  58,   103p.    26  refs. 
AD- 155  240. 
Order  from  LC  mi$5.  70,  ph$16.  80         PB  143  305 

This  report  discusses  various  coordinate  systems 
which  can  be  applied  to  the  data  acquisition  and  range 
safety  problems  at  White  Sands  Proving  Grounds. 
The  distortions  and  assumptions  that  characterize 
each  are  also  discussed.    For  safety  purposes,  the 
data  output  and  displays  must  be  on  a  real  time  basis. 
The  Transverse  Mercator  map  presently  in  use  at 
the  White  Sands  Proving  Ground  is  satisfactory  for 
the  present  range.    However,  for  a  1500-mile  range, 
the  problems  of  display  warrent  the  use  of  a  different 
system.    Stereograprfiic  projection  is  recommended 
for  the  following  reasons:  (1)  It  is  conformal,  (2)  Its 


distortion  is  low,  (3)  The  angle  between  two  lines  on 
earth  are  carried  to  the  plane  of  the  map  as  an  equal 
angle,  (4)  It  requires  little  scale  factoring.    The 
coordinate  conversions  required  for  the  two  systems 
above  are  presented. 


Rock  Island  Arsenal  Lab. ,  111. 
CHARACTERISTICS  OF  VIC  MATERIALS  WHEN 
APPLIED  AS   PACKAGING  MEDIA,  by  F .  H.  Wayne. 
18  Feb  59,  15p.  Rept.  no.  59-464;  AD-216  699. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  440 

This  report  covers  results  observed  during  the  exami- 
nation of  Cal .    .30  Ml  carbines  .  These  weapons  had 
been  in  unheated  warehouse  storage  for  four  years  ,  plus 
a  two  year  p>eriod  in  opjen  exposure  (tarpaulin  covered). 
These  carbines  were  packaged  with  four  different  typ)es 
of  volatile  corrosion  inhibitors  used  as  the  preservative 
medium.  The  four  different  types  of  inhibitors  furnished 
adequate  protection  to  the  carbines  and  component  pans 
during  the  exposure  period.  There  was  no  visible  evi- 
dence of  rust  on  any  of  the  metallic  surfaces  of  the 
carbines  ,  slings  ,  magazines  or  the  oilers  .  The  gummy 
substance  did  not  cause  any  damage  to  the  wood  stock. 


Rock  Island  Arsenal  Lab.,  111. 
TEFLON  PACKINGS  WITHOUT  CUP  RINGS  FOR 
105  MM  HOWITZER  RECOIL  MECHANISMS,  by  L.  R. 
Raisbeck.  11  May  59,  25p.  2  refs.  Rept.  no.  59-1270; 
AD-215  627. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  427 

Four  types  of  experimental  Teflon  packings  wuiiout  sup- 
porting cup  rings  were  evaluated  on  the  basis  of  their 
efficiency  in  transmitting  axial  load  supplied  by  the 
Belleville  springs  to  radial  pressure  against  the  cylinder 
walls  .  Evaluations  were  made  with  packings  for  the 
105  MM  Howitzer  Recoil  Mechanism  Floating  Piston  at 
sub-zero,  normal  and  elevated  temperatures  using  a 
conventional  floating  piston  and  a  special  radial 
pressure  transducer.   Results  of  tests  indicated  that  the 
axial  loads  were  not  as  efficiently  transmitted  to  radial 
pressure  at  sub-zero  temperatures  as  at  normal  and 
elevated  temperatures  by  any  of  the  packings  .   Results 
also  showed  that  a  hysteresis  loop  existed  in  the  radial 
pressure  curves  of  all  packings  .  The  radial  pressures 
obtained  when  decreasing  the  axial  loads  were  greater 
than  when  increasing  the  axial  loads  .  The  best  axial 
load  vs  .  radial  pressure  characteristics  at  all  tempera- 
tures were  obtained  with  a  packing  which  had  a  shroud 
consisting  of  three  wedge  shaped  Teflon  rings  . 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
DEVELOPMENT  OF  PROCEDURES  AND  TECH- 
NIQUES FOR  PREPARING  BONDED  DOUBLE  LAYER 
TANTALUM-COPPER  COMPOSITE  PLATES,  by 
R.  C.  Bertossa    and  S.  Rau.   Rept.  on  Atlas  Materials, 
Contract  AF  33<616)  5215.  Nov  58,  114p.  5  refs.  WADC 
Technical  rept.  58-396;  AD-203  901. 
Order  from  LC  mi$6.00,  ph$18.30  PB  143  623 

A  process  for  bonding  tantalum  sheet  to  OFHC  copper 
was  successfully  accomplished  both  by  casting  molten 
copp)er  directly  into  an  annealed  tantalum  cone  under 
controlled  vacuum-inert  gas  atmospheres,  and  by  using 
intermediate  brazing  alloys  to  produce  high  integrity. 
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vacuum  bonded  joints  between  Of  HC  copper  and  an- 
nealed tantalum.   Metallurgical  |nd  microhardness 
evaluations  reveal  that  sound,  c<)ntinuous  bonds  can  be 
effected,  with  ductile  interfaces i  Elevated  temperature 
tests  on  copper-tantalum  clad  ncse-cones    exhibited  the 
ability  of  selected  brazing  alloys  to  maintain  intimate 
contact  between  the  copper  and  tantalum  at  tempera- 
tures up  to  the  melting  point  of  copper. 


Stanford  Research  Inst.  ,  Menl^  Park,  Calif 


A  NEW  COORDINATE  SYSTEM 
ORBIT  STUDY,  by  J.  L.  Brenner 
M.  Weisfeld.    Interim  technical 
AF  29(600)1773.    15  June  59.  90f 
TR-59-27;  AD-216  455. 
Order  from  LC  mi  $4.  80.  ph$13.  80 


FOR  SATELLITE 
G.  E.  Latta  and 
1  ept.  no.  2 on  Contract 
5  refs.    AFMDC- 


This  report  gives  an  accurate  prediction  of  the  orbit  of 
a  near-earth  satellite.  neglectin?_drag.    A  special  co- 
ordinate system  suggested  by  D. 


so  refined  that  the  predictions  cm  be  made  to  within  a 
few  seconds  of  arc  at  all  points    n  the  orbit  of  a  typical 
satellite,  with  apogee  and  perig<:e  distances  of  (say) 
400  and  3000  statute  miles  resp< actively.    King-Hele  and 
other  authors  have  proposed  similar  but  somewhat  less 
exact  equations;  further,  the  va:  idity  of  these  equations 
(fc-c 0.  05)  was  restricted  to  sm£  11  eccentricities.    No 
such  restriction  is  made  in  the  present  theory.  Formu- 
las in  this  report  give^l,   I.   U  =  1/Lr.  M  as  functions 
of  the  time  t.    A  completely  rigcrous  proof  of  the 
accuracy  of  these  formulas  is  a^ilable  only  in  special 
cases.    The  order  of  approximation  of  the  formulas  is 
discussed  by  the  use  of  argumeiis  based  on  the  energy 
integral.    Their  accuracy  has  been  verified  also  by 
independent  numerical  integration  of  the  differential 
equations. 
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ment  Center,  Wright -Patter  sen  AFB.  Ohio. 
FACTORS  INVOLVED  IN  DETlERMlNlNG  THE 
EFFICIENCY  OF  FIRE  EXTINGUISHING  AGENTS, 
by  Ralph  L.  Hough.    Apr  59.  75 ). 
nical  note  58-281;  AD- 203  398. 
Order  from  LC  mi$4.  50,  ph$l^.  30  PB  143  541 
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Results  of  the  agent  concentration 
currently  available  agents  may 
through  more  efficient  applica 
tion  values"  are  proposed  for 
methane  (CB)  and 
I3B1).    These  values  represent 
concentrations  necessary  when 
octane  aviation  fuel  diffusion 
the  agent  at  100  per  cent  effici^n 
equation  is  proposed  for  use  w 
tion  value.  "  A  test  procedure 
the  equation  to  a  particular  sys 
be  used  as  a  tool  in  evaluating 


studies  indicate  that 
act  as  "super  agents" 
Critical  satura- 
agents,   bromochloro- 
(BT  or  Freon 
minimum  volumetric 
extinguishing  100 
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s  outlined  for  applying 
tem.    The  equation  may 
extinguishing  systems. 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
REFUSE  DISPOSAL.    I  Sep  52,  30p.  5  refs.  Technical 
pub.   NAVDOCKS  TP-Pu-1. 
Order  from  OTS  $0.  75  PB  161  054 

The  purpose  of  this  publication  is  to  provide  detailed  in- 
formation to  serve  as  a  guide  in  organizing  an  efficient 
collection,  segregation,  and  disposal  system  at  a  naval 
establishment.    The  "procedures  described  herein  are 
applicable  to  all  solid.forms  of  waste  resulting  from 
human  activities,  except  the  following  specialized 
forms  of  waste:  dehydrated  sewage  sludge,  industrial 
process  wastes  such -as  oil  sludge  and  sandblast  ref- 
use, excavated  earth,  wreckage  from  buildings,  and 
discarded  explosives.    Suggested  methods  for  dispos-   . 
ing  of  some  types  of  oil  sludge  are  given.    The  disposal 
of  sandblast  refuse  resulting  from  the  docking  of  ships, 
and  other  specialized  wastes,  is  to  be  covered  in  other 
publications. 


Naval  Research  Lab/,  Washington,  D.  C. 
VISIBILITY  AND  SUdJGESTED  MILITARY  USES  AT 
NIGHT  OF  SELF-LUMINOUS  MARKERS  EXCITED 
BY  STRONTIUM-90,  by  G.  T.  Hicks,  C.   M.  Whit- 
field, Jr.  and  L.  H.  Dawson.  23  June  5^3,  declassified 
15  Dec  53.    14p.  2  refs.  NRL  rept.  4192. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  866 

Self-luminous  markers  excited  by  the  radioisotopes 
strontium-90  are  available  to  the  armed  services. 
Visibility  tests  have  been  made  on  these  markers  at 
night  under  different  sky  conditions.    It  was  found  that 
the  maximum  visible  distance  increased  in  direct  pro- 
portion to  an  increase  in  marker  radius  for  a  given 
brightness.    It  was  found  that  on  a  clear  moonless 
night,  a  radioactive  green  marker  1-3/4  inches  in  di- 
ameter with  brightness  greater  than  60  effective  mi- 
crolambens  could  be  seen  approximately  1000  feet 
when  viawed  extrafoveally. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
THE  ENGINEERING  BIOTECHNOLOGY  OF  HAN- 
DLING WASTES  RESULTING  FROM  A  CLOSED 
ECOLCXSICAL  SYSTEM,  by  William  T.  Ingram.    Rept. 
on  Contract  AF  18(603)71.    Feb  58,   22 Ip.   174  refs. 
AFOSR-TR-58-148;  AD-162  277. 
Order  from  LC  mi $9.  90.  ph$34.  80  PB  143  122 

This  report  is  directed  to  an  examination  of  the  status 
of  existing  information  and  the  areas  of  research  re- 
quiring attention  in  connection  with  the  handling  of 
wastes  resulting  from  human  occupancy  of  a  closed 
ecological  system.    Probable  wastes  to  be  handled  are 
classified.    The  problems  related  to  handling  and  treat- 
ment and  to  cycling  and  reuse  erf  treated  end  products 
in  liquid,   solid,  and  gaseous  form  are  discussed.  Five 
detailed  reports  discussing  the  present  status  of  knowl- 
edge of  wastes  handling  in  closed  systems  are  included 
as  appendices.    Areas  of  research  and  development  are 
suggested  with  respect  to  skin  excretions,  algae,  culture, 
carbon  dioxide  conversion  to  oxygen,  the  handling  of 
closed  space  air,  and  the  handling  of  bodily  and  other 
wastes.    A  master  file  of  174  annotated  references *and 
an  alphabetical  author  index  to  those  references  are 
included. 
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FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT    . 


Food 


Pennsylvania  State  U.  ,  University  Park. 
ODOR  AND  FLAVOR   PROBLEMS  IN  RADIATION 
STERILIZATION  OF  FOODS,   by  D.   V.   Josephson. 
R.pt.  no.  9  (Final)  for  3  May  55-3  Dec  56  on  Contract 
DA  19-129-qm-375.   [1956]  32p.   12  refs.   File  no.  S- 
534;  AD- 122  143. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  781 

The  following  are  considered  to  be  major  accomplish- 
ments of  the  investigation:  (1)  Methodology  was  de- 
veloped which  should  be  useful  in  application  to  any 
flavor  identification  problem.    This  consisted  of  a  dis- 
tillation technique  to  collect  volatiles,  gas  chroma- 
tography to  fractionate  the  volatiles  and  mass  spec- 
trometry to  identify  the  individual  compounds.  (2)  It 
was  shown  that  a  group  of  disagreeable  smelling  sulfur 
compxjunds  are  responsible  for  the  radiation  induced 
off-flavor  and  odor  in  skim  milk  and  sodium  caseinate 
sols.    (3)  Two  off-flavor  preventive  mechanisms  of  in- 
terest were  noted,    (a)  Radiated  skim  milk  exhibited 
considerably  less  off- flavor  and  off- odor  than  did  ra- 
diated milk  protein  preparations.    This  difference  was 
found  to  be  due  in  substantial  part  to  the  presence  of 
lactose.    The  possibility  that  lactose,  a  relatively  un- 
sweet  carbohydrate,  may  be  used  as  an  additive  to 
foods  to  prevent  radiation  induced  off-flavors  seems 
worthy  of  consideration,    (b)  According  to  evaluations 
by  the  taste  panel,  skim  milks  which  were  preheated 
to  180°  F.  for  10  minutes  had  more  acceptable  flavor 
than  skim  milks  which  had  only  been  pasteurized  or 
which  had  received  no  preheating  treatment  at  all 
prior  to  radiation.    These  observations  suggest  the 
feasibility  of  combining  heat  treatment  and  radiation  in 
the  preservation  of  milk. 


United  States  Testing  Co.  .  Inc.  .  Hoboken,  N.  J.  ♦ 
MEAT  ANALYSIS,  by  Dean  Foster.    Rept   "a  8  (Final) 
for  25  Apr  55-24  Apr  57  on  Contract  DA  19-129-qm- 
346.    [1957]  12p.    QFCIAF  File  no.  A-319^ 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  666 

An  attempt  was  made  to  determine  how  and  to  what 
extent  it  is  possible  to  differentiate  between  compara- 
ble canned  and  fresh  foods. 
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Packaging 


Forest  Products  Lab.  ,  Madison,  Wis. 
PRESERVATION  OF  THE  EXTERIOR   SURFACES  OF 
WOODEN  SHIPPING  CONTAINERS  TO  RETAIN  IDEN- 
TIFICATION SYMBOLS  IN  LONG-TERM  OUTDOOR 
STCRAGE:   FOURTH  PROGRESS  REPORT  ON  FIELD 
TESTS,   by  V.  P.  Miniutti,  E.  A.  Mraz.  and 
D.  F.  Laughnan.   17  June  58,  31p.  5  refs.   Rept.  no. 


This  report  summarized  the  procedures  used  in  pre- 
paring, stenciling,  and  placing  wood  shipping  contain- 
ers in  outdoor  storage  at  Madison.  Wis,  ;  Panama  Canal 
Zone;  Fort  Churchill.  Canada;  and  Yuma,  Ariz.  ,  and 
gives  the  results  of  inspections  of  steel  bindings  and 
stencils  on  the  boxes  after  3  years  of  outdoor  storage. 

r     • 

Forest  Products  Lab.,  Madison,  Wis. 
PRESERVATION  OF  THE  EXTERIOR  SURFACES 
OF  WOODEN  SHIPPIMG  CONTAINERS  TO  RETAIN 
IDENTIFICATION  SYMBOLS  IN  LONG-TERM  OUT- 
DOOR STORAGE:  FIFTH  PR(X3RESS  REPORT  ON 
FIELD  TESTS,  by  V.  P.  Miniutti,   E.  A.  Mraz  and 
D.  F.  Lau^nan.   2  June  59,  33p.   6  refs.    Rept.  no. 
59-L 
Order  from  LC  mi$3. 00,  ph$6. 30        PB  143  062 

Wood  shipping  containers  were  stenciled,  bound  with 
steel  bindings,  and  placed  in  outdoor  exposure  at 
Madison,  Wis. ,  Panama  C^nal  Zone,  Fort  Ghurchill, 
Canada,  and  Yuma,  Ariz.    Four  marking  materials 
were  used  with  seven  combinations  of  two  undercoat 
and  four  tqx;oat  treatments  on  boxes  made  of  red 
oak,  Douglas -fir,  and  southern  yellow  pine.   The 
best  legibility. after  4  years  of  exposure  was  found  on 
the  backs  (north  exposure)  of  the  test  boxes  for  9  of 
the  12  combinations  of  species  and  sites,  and  on  the 
fronts  (south  exposure)  for  the  other  3  combinations. 
For  boxes  pretreated  with  material  A;  a  water- 
rep)ellent  preservative,  there  was  no  combination  of 
side,  species,  and  site  for  which  all  stencils  made 
with  12  combinations  of  marking  material  and  under- 
coat-topcoat treatment  were  legible  after  4  years  of 
exposure.    Stencils  made  widi  four  of  these  combi- 
nations were  legible  after  4  years  of  exposure  on  the 
backs  of  the  boxes  of  all  three  species  from  aU  of 
the  test  sites.   A  comparison  of  the  southern  yellow 
pine  boxes  with  and  without  pretreatment  with  mate- 
rial _A  indicated  that  material  A  had  a  det^-imental 
effect  on  the  performance  of  the  stencils  at  three  of 
the  sites. 


MACHINERY,  FABRICATION,  AND 
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Franklin  Inst.    Labs,  for  Research  and  Development, 

Philadelphia.  Pa. 
A  STUDY  OF  THE  STABILITY  OF  EXTERNALLY 
PRESSURIZED  GAS  BEARINGS,  by  Lazar  Licht  and 
Harold  Elrod.    Interim  rept.  on  Contract  Nonr-2342(00). 
Nov  58,   48p.   6  refs.    I-A2049-4. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  143  477 

The  subject  of  this  paper  is  the  stability  of  externally 
pressurized  gas  bearings.  The  pertinent  equations  are 
linearized  and  the  stability  criteria  stated  in  consider- 
ing small  deviations  from  the  equilibrium  point.  The 
flow  in  the  bearing  clearance  is  treated  on  a  distributed 
rather  than  on  a  lumped  parameter  basis.  Results  thus 
obtained,  when  compared  with  those  previously  arrived 
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Ballistic  Research  Lab. ,  Aberjleen  Proving  Ground, 

Md. 
EXPERIMENTAL  STUDY  OF 
STABILITY  IN  SOLID  ROCKET 
PART  I,  by  Leland  Watermeier, 
and  Thomas  Mifflin.    Oct  58, 
rept.  no.   1172;  AD-206  469. 
Order  from  LC  mi $3.  90,  ph$lU. 
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Battelle  Memorial  Inst 
RESEARCH  STUDIES  ON  THE 
CLEANING  OF   EXHAUST  GAS 
BORON  COMBUSTION  PRODUC 
A.   R.   Orban,and  R.   B.   Engdahl. 
on  Contract  AF  40(600)711.    July 
AEDC-TR-58-9;  AD- 161  031. 
Order  from  LC  mi$4.  50,  ph$12 
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ture  exhaust  gases  have  been 
ect.    A  literature  survey  led  to 
scrubbers  would  be  most  ada 


pta  )le 


Palo  Alto 


Hiller  Aircraft  Corp. 
A  DESIGN  STUDY  OF 
ROTOR  TIP  MOUNTED  TUR 
C.  W.  Messinger,  W.  Gevarter 
rept.   on  Contract  Nonr- 1814(00 
28  refs.   Rept.   no.   58-139. 
Order  from  LC  nai$7.  20.  ph$22 


A  design  study  of  tip-turbojet 
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Jet  Propulsion  Center,  Purdue  U. ,  Lafayette,  Ind. 
AN  EXPERIMENTAL  AND  THEORETICAL  INVESTI- 
GATION OF  FILM  COOLING  IN  ROCKET  MOTORS, 
by  A.  R.  Graham.  Final  rept.  on  Contract  N7onr- 
394(18).  Oct  57,  274p.  34  refs.  Rept.  no.  F  57-3; 
AD- 200  878. 
Order  from  LC  mi$11.10,  ph$42.60        PB  138  745 

Experiments  on  film  cooling  were  conducted  with  a 
rocket  motor  burning  WFNA  (white  fuming  nitric  acid) 
and  JP-4  (jet  engine  fuel)  at  a  combustion  pressure  of 
500  psia  and  at  a  thrust  level  of  500  pounds  .  The  flow 
rates  of  film  coolant  required  for  film  cooling 
different  length  cylindrical  sections  with  WFNA  and 
JP-4  were  determined,  and  those  results  were  com- 
pared to  the  experimental  results  previously  obtained 
by  Sellers  (9)  for  the  case  of  film  cooling  with  water. 
An  analytical  method  for  calculating  the  required  film 
coolant  flow  rate  for  cooling  a  given  length  cylindrical 
section  was  devised. 


Propulsion  Research  Corp.,   Santa  Monica,  Calif. 
ESCHER  WYSS  CLOSED  CYCLE  AIRCRAFT 
POWERPLANT  STUDY.   PART  II,  by  Rolf  D.  Buhler. 
Interim  summary  rpt.  on  Study  of  the  Military 
Applications  Potential  of  Closed  Cycle  Gas  Turbines, 
Contract  AF  18(603)27.    10  May  57,  48p.   5  refs. 
Rept.  no.  R-259;  AFOSR  TR-57-37;  AD-126  570. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  129  887 

A  portion  erf  a  study  on  closed  cycle  gas  turbines  for 
aircraft  has  been  Summarized  and  evaluated.    This 
study  dealt  with  closed  cycle  turbine  -  ducted  fan 
powerplants  suitable  for  a  gas -cooled  reactor  heat 
source.    The  reactor  -  gas  turbine  loop  would  use 
helium,  at  a  turbine  inlet  condition  of  about  70£Ctjm^ 
and  1800'^F.    Cycle  calculations  with  and  without  a 
regenerator  show  a  potential  heat  consumption  at  sea 
level  static  conditions  of  7.  5  -  12.^  x  10^  Btu/hr-lb 
thrust  (equivalent  to  an  sfc  of  .  42  -  .  68  for  hydro- 
carbon fuels),  and  an  air  specific  impulse  of  about 
30  (#-sec/lb)  with  a  1.6:1  pressure  ratio  fan. 
The  regenerator  would  be  extremely  compact,  about 
1.6  cu.  ft/hp,  the  cooler  rather  bulky,  about  30  cu. 
ft/hp,  but  not  excessively  heavy.    The  cooler  and 
regenerator  together  would  weigh  about  .  13  Ib/hp. 
The  closed  cycle  turbomachinery  would  be  extremely 
small,  favoring  the  design  of  large  power  units 
(above  15, 000  hp). 


Propulsion  Research  Corp. ,  Santa  Monica,  Calif. 
EXPERIMENTAL  INVESTIGATION  OF  A  THREE 
DIMENSIONAL  ALL  SUPERSONIC  DIFFUSING 
CASCADE,  by  T.  lura  andE.  Beder.  Rept.  on 
Contract  AF  18(600)1143.  May  58,  185p.  18  refs. 
Rept.  no.  R-288;  AFOSR  TR-58-132;  AD-203  712. 
Order  from  LC  mi$8.40,  ph$28.80  PB  142  912 

A  three-dimensional  all-supersonic  diffusing  cascade 
was  designed  by  the  stream  surface  characteristics 
method  and  teajed  in  a  wind  tunnel  over  the  Mach 
number  range  2.2  to  3.0.  Stable  supersonic  flow  was 
established  over  a  wide  range  of  incidence  angles  . 
Chordwise  blade-surface  static  pressures,  exit-plane 
pitoi  surveys ,  and  Schlieren  photographs  were 
obtained . 
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American  Car  and  Foundry  Co. ,  New  York. 
WELDABILITY  OF   RARE- EARTH-TREATED 
HOMOGENEOUS  ARMOR  STEEL  PLATE,  by 
George  Reed.    Rept.  on  Contract  DA  36-034-ORD- 
1423.    31  July  57,  31  p.    Major  rept.  no.  207B; 
WAL-642/218-2. 
Order  from  LC  mi $3. 00,  ph$6. 30  PB  139  164 

The  rare -earth -oxide -treated  heat  had  the  best 
weldability  and  the  production  armor  heat  the  poorest. 
The  rare-earth-oxide-treated  heat  also  possessed  the 
lowest  hardenability,  and  better  inherent  weldabUity. 
It  was  indicated,  that  the  rare -earth -metal  addition 
significantly  reduced  the  sulfur  cc«itent  of  the  steel 
and  improved  the  impact  resistance.   The  rare- 
earth-oxide  addition,  appeared  to  have  no  significant 
effects  on  either  sulfur  content  or  impact  resistance. 


Army  Chemical  Corps  Engineering  Command, 

Army  Chemical  Center,  Md. 
ANNUAL  STANDARIZATION  SYMPOSIUM  NO.  2, 
18-19  MAY  59,  by  Kenneth  P.  Moseley.    12  June  59, 
94p. 
Order  from  LC  mi$5.  40,  ph$15.  30         PB  143  288 

Chemical  Corps  Progress,   Standardization  and 
SmaU  Business,  Effect  of  Department  of  Defense 
Standardization  on  Research  and  Development, 
Standardization  -  A  Vital  Link  to  Government -Indus- 
try Cooperation,   Engineering  Standardization  -  The 
Bridge  Between  Research  and  Development  in  Produc- 
tion, Engineering  Standards,  The  Standards  Engi- 
neers Society  (SES)  and  the  Defense  Standardization 
Program,  The  Importance  of  Standard  Testing 
Methods  as  They  Relate  to  Military  Standards,  the 
ASTM  and  Industrial  Chemicals,  Product  Acceptance 
and  Inspection,   Legal  Aspects  of  Standardization, 
Conservation  of  Manpower  and  Materials,   Department 
of  Defense  Standardization,  Panel  Discussions. 


Titanium  Metals  Corp.  of  America  [Henderson, 

Nev]. 
TITANIUM  SHEET  ROLLING  PROGRAM  FOR  Ti- 
6A1-4V  ANDTi-4Al-3Mo-lV.    FINAL  REPORT, 
PART  I:  Ti-4Al-3Mo-lV.    Final  rept.  on  Contraa 
NOas-56-993-C.    15  May  59,   119p. 
Order  from  LC  mi  $6.  00,  ph$13.  30  PB  143  770 

Development  and  production  of  Ti-4Al-3Mo-IV  sheet 
under  the  Department  of  Defense  Titanium  Sheet 
Rolling  Program.    Development  of  manufacturing 
methods  and  selection  of  a  sponge  hardness  level  for 
the  alloy  and  production  of  heat  treated  aircraft 
quality  sheet  for  evaluation  by  various  aircraft 
companies.   Essentially  all  sheets  developed  strengths 
above  the  original  target  of  147,  OCX)  psi  minimum 
yield  strength  after  solution  treating  and  aging. 
Ductility  in  the  solution  treated  and  aged  condition 
varied  with  the  gage. 


Titanium  Metals  Corp.  of  America  [Henderson, 

Nev.] 
TITANIUM  SHEET  ROLLING 
6A1-4V  AND  Ti-4Al-3Mo-lV. 
on  Ti-6A1-4V,    Contract  NOas 
53p. 
Order  from  LC  mi $3. 60,  ph$9. 30 


PRCXJRAM  FOR  Ti- 
Final  r'ept. ,  Pt.  2, 
56-993-C.    1  July  59, 


PB  143  628 


Annealed  Ti-6A1-4V  sheet  in  various  aircraft  g^ges 
on  a  commercial  basis.    Information  on  production 
procedures,  chemical  uniformity,  and  mechanical 
properties  of  the  sheets  produced  are  presented, 
gieets  were  also  solution  treated  cxi  the  resistance 
heating,  spray  quench  apparatus  to  demonstrate  heat 
treat  capability. 


Westinghouse  Research  Labs.  .  Pittsburgh,   Pa. 
JOINING  OF  MOLYBDENUM,  by  William  N.  Platte. 
Rept.  for  15  Feb  56-14  Apr  57  on  CFPS  Materials. 
Contract  AF  33(616)3524.    Aug  57,   165p.  38  refs. 
WADC  Technical  rept.  57-309;  AD- 149  847. 
Order  from  LC  mi$7.  80,  ph$25.  80  PB  143  644 

Available  metallurgical  data  on  molybdenum  base  alloys 
indicated  that  additions  of  aluminum,  titanium,  carbon, 
and  zirconium  should  provide  good  welding  properties. 
Aluminum  additions  in  the  range  of  0.  18  to  0.  22%  gave 
welds  that  could  be  deflected  120°  at  room  temperature. 
Welds  in  0.  5%  Ti  with  0.  05%  C  produced  the  best  re- 
sults.   Carbon  in  molybdenum -carbon  alloys  was  shown 
to  improve  the  weld  metal  ductility  by  reducing  the 
oxygen  content  of  the  base  material  and  by  a  protective 
deoxidization  action  during  welding.    Moldbdenum  with 
0.  06%  carbon  showed  the  best  bend  ductility  within  the 
carbon  range  examined.    Post-welding  residual  stresses 
could  be  eliminated  by  a  vacuum  heat  treatment  at 
18320F. 

Transport,  Traction  and  Hoist  Facilities 


Detroit  Arsenal,  Center  Line,  Mich. 
TEST  OF  THE  DUAL  PURPOSE  HEATER   KIT  IN- 
STALLED ON  THE  MORTAR  CARRIER.  M84,  AT 
LOW  AMBIENT  TEMPERATURES,  by  Simon  J. 
Grabowski.    10  Nov  58,  42p.  Rept.  no.   4330  (Final). 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  139  144 

To  evaluate  the  effectiveness  of  a  dual  purpose  heater 
kit  on  .he  Mortar  Carrier,  M84,  tests  at  0  F,  minus 
25  F,  minus  45  F.  and  minus  65  F  were  conducted  at 
the  Detroit  Arsenal.    Excessive  heating  time  of  the     - 
power  plant  compartments  was  experienced  during 
tests  at  low  ambient  temperatures.    However,  the  per- 
sonnel heating  system  achieved  the  minimum  Continen- 
tal Army  Command  temperature  recommendations.    A 
recommendation  is  made  that  the  kit  be  modified  to 
lower  excessive  heating  time  of  the  power  plant 
compartments. 
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Mansfield  Tire  and  Rubber  Co. ,  Ohio. 
THE  DESIGN,  DEVELX)PMENl1,  AND  TESTING  OF 
AN  IMPROVED  TYPE  "COMBaIt"  TIRE.   Final  rept. 
tor  4  June  54-30  June  57  on  Contt^ct  DA  20-089-ORD- 
37142.  [1957]  149p.   49  refs.  AD- 143  293. 
Order  from  LC  mi$7.20,  ph$22  .80         PB  138  660 

An  improved  combat  tire  was  constructed  with  regular 
11.00-20  NDCC  military  tire  molds,  except  for  spe- 
cially profiled  mold  base  rings  ^vhich  allowed  for 
maximum  bead  widths  of  2  3/4  inches .  A  conventional 
type  drum  with  a  1/4-in.  rubbei'-and  fabric-pad  was 
used.  A  relatively  large  power  drilling  awl  was  used 
to  vent  the  uncured  tires  .  A  sp<;cially  designed  new 
mold  was  made  for  curing  the  air  bags .  All  materials 
used  in  the  tires  were  standard  I  natural -rubber  com- 
pounds with  regular  nylon  cord  and  cotton  square 
woven  fabrics ,  except  for  the  tiead  stock  which  was 
the  regular  cold-rubber  antiozofiant  compound.  The 
double  nylon-cord  flippers  wera  applied  on  the  drum 
at  the  specified  positions  and  stitched  down  to  bead 
areas  before  the  bead  cables  w^re  applied.   Each  as- 
sembly unit  was  thoroughly  stitthed  and  awled  to 
remove  all  possible  air  during 
relatively  wide  breaker  strips  irere  applied  as  a  band. 
The  tires  were  shaped  and  bagged  in  conventional 
vacuum  boxes  with  the  inflated 
the  pressure.  The  tires  were  dured  on  the  tight  side 
to  avoid  hot  fracture  after  releiiseof  the  internal  pres- 
sure. The  tires  did  not  confonp  to  the  dimensions  of 
regular  military  tires  cured  in 

molds.  Endurance- wheel  and  limited  road  tests  fol- 
lowed by  plunger-energy  tests  \/ere  made  on  rhe  same 
tire;  results  were  satisfactory.  Relatively  d;ssai.s- 
factory  road  tests  for  vehicle  hindling  and  tire  actio« 


were  run.   Successful  flotation, 


bar  pull  tests  were  made, 
showed  no  major  defects  . 


Internal  examination 


Massachusetts  Inst,  of  Tech 
THE  TRANSPORTATION  PROBLEM 
DEMANDS,  by  James  R.  McCoixl 
Interim  technical  rept.  no.  12 
gations  in  Methods  of  Op^ratior  s 
DA  19-020-ORD-2684.  June  59 
AD-216  900. 
Order  from  LC  mi$5.40,  ph$l$.30 


Cambridge. 

WITH  RANDOM 
III.  Master's  thesis 
on  Fundamental  Investi- 
Research,  Contract 
lOOp.  3  refs. 


JXJll 


This  report  is  an  analytical  e 
pendence  of  the  classical  trans 
variable  and  random  parameters 
characteristics  of  the  classica 
summarized.  This  facilitates 
Investigation  of  the  general  2 
demands)  problem  as  a  function 
demands  ,  and  unit  costs  .  The 
in  terms  of  a  two-dimensional 
zation;  in  a  certain  sense,  this 
viewed  as  a  model  of  the  class 
An  interesting  by-product  of  thi 
simple  method  for  solving  class 
transportation  problems .   Somf 
generalizations  to  larger  prob 


traction,  and  draw- 
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oration  of  the  de- 
XJrtation  problem  on 
Some  well-known 

problem  are  first 
ihe  subsequent  detailed 

n  (two  supplies  and  n 

of  variable  supplies , 

results  are  interpreted 

geometrical  visuali  - 

type  of  picture  may  be 

of  all  2  X  n  problems  . 

s  analysis  is  a  very 

ical  2  X  n  and  m  X  2 
indications  of  possible 
ms  are  also  presented. 


MATERIALS 


Coating  and  Chemical  Lab.  ,   Aberdeen  Proving  Ground. 

Md. 
LOW  SURFACTANT  CONTENT  AMPHOTERIC 
CLEANERS,   by  A.  Mankowich.    13  Aug  58,    13p.   3  refs. 
Rept.  no.   62. 
Order  from  OTS  $0.  50  PB  151  172 

Low  surfactant  content  alkaline  cleaners  have  been 
developed  suitable  for  use  with  missile  component  parts 
of  magnesium,  aluminum,   zinc,   etc.    These  compounds, 
possess  excellent  detersive,  heat  stability  and  cleaning 
capacity  characteristics  and  economy.    They  contain 
only  3.  0  percent  of  a  specific  quaternary  imidazolium 
hydroxide  amphoteric  surfactant  plus  1.  5  percent 
isooctylphenyl  nonaethylene  glycol  ether  (lOPNG).    The 
amphoteric  agent  is  the  dicarboxylic  analogue  of  the 
coconut  oil  derivative.    Nonionics  of  the  alkyl  poly- 
ethylene glycol  ether  or  alkyl  polyethylene  glycol 
thioether  types  may  be  substituted  for  lOPNG.    The 
developed  compounds  permit  a  saving  of  about  16  per- 
cent over  present-type  Specification  P-C-436a  p^roducts. 


Institute  of  Rubber  Research.   U.  of  Akron.  Ohio. 
STRESS  RELAXATION  AND  STRUCTURE  OF  HIGH 
TEMPERATURE  ELASTOMERS,  by  Maurice  Morton, 
V.  R.  Allen, and  R.  D.  Gates.    Technical  rept.  no.  2, 
1  Sep-31  Nov  58,  on  Contract  Nonr- 257 3(00).    [1958] 
23p.  3  refs. 
Order  from  LC  mi $2.  70.  ph$4.  80  PB  143  458 

A  further  theoretical  treatment  has  been  applied  to  the 
relationship  between  sol  formation  and  network  degra- 
dation of  elastomers,  taking  into  consideration  the 
possibility  of  "recombination"  processes  which  may 
form  new  network  chains.    Some  estimates  have  been 
made  of  the  extent  to  which  such  a  process  may  de- 
crease the  amount  of  sol  obtained  for  a  given  degree  of 
network  degradation.    The  actual  results  obtained  on 
the  degradation  of  a  swollen  sulfur  vulcanizate  of 
natural  rubber  indicate  that  the  main  occurrence  is 
actually  a  random  chain  scission,  with  some  degree  of 
"recombination"  of  the  degraded  chains.    In  other 
words,  a  cross  linking  process  appears  to  accompany 
the  scission  process.    Natural  rubber,  vulcanized  with 
sulfur  to  varying  degrees,  appears  to  show  the  sol-gel 
relation  for  crosslink  scission,  as  would  be  expected. 
However,  the  situation  is  complicated  to  some  extent 
by  the  probable  occurrence  of  simultaneous  random 
chain  scission  during  vulcanization.    (See  also 
PB  140  880) 


Ceramics  and  Refractories 


Armour  Research  Foundation,  Chicago,  111. 
THE  MECHANICAL  PROTECTION  OF  THE  W/Ir 
THERMOCOUPLE,  by  Gary  Steven  and  Walter  C.  Troy. 
16  Jan  50,  lOp.  4  refs.  NEPA  1280-ARM-26;  Rept.  no. 
25;  AD- 204  948. 
Order  from  LC  mi$1.80,  ph$1.80  PB  138  317 


.^juipment  was  designed  and  constructed  for  use  in 
tubsequent  tests .  Beryllia  tube  protection  of  the  W/Ir 
thermocouple  was  found  to  be  unsatisfactory  because  of 
the  porosity  of  the  available  crucibles  .  A  literature 
survey  on  rhenium  is  appended. 


"Illinois  U . ,  Urbana . 

FATIGUE  AND  INTERNAL  STRESS  ANALYSIS  OF 
CERAMIC  COATED  METAL  COMPOSITES,  by  J.  H. 
Lauchner  and  D.  G.  Bennett.  Rept.  on  Contract  AF 
18(603)28.   Sep  58,  37p.  23  refs  .  Dept.  of  Ceramic 
Engineering  rept.  no.  83;  AFOSR  TR-58-129; 
AD- 203  494. 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  624 

Ceramic  coated  metal  composites  were  studied  under 
mechanically  and  thermally  induced  stresses.  Coating 
metal  interfacial  structure  considerations  indicate  a 
saturation  of  the  glassy  phase  by  oxides  of  the  base 
metal  accompanied  by  the  presence  of  residual  strain 
gradients  essentially  within  the  iniferiacial  zone.  The 
maximum  induced  strain  (thermal%r  mechanical) 
which  cobalt  bearing  ceramic  coatings  could  withstand 
without  fracture  was  found  to  be  a  function  of  residual 
stress. 


Illinois  U . ,  Urbana . 
METAL  BONDED  TITANIUM  DIBORIDE ,  by  James  A . 
Nelson,  Tracy  A.  WiUmore  and  Dwight  G.  Bennett. 
Rept    on  Ceramic  Components  for  Aircraft  Power 
Plants,  Contract  W33-038-ac- 14520.   Mar  52,  36p. 
8  refs.    Dept.  of  Ceramic  Engineering  rept.  no.  61; 
WADC  Technical  rept.  52-111;  ATI- 158  806. 
Order  from  LC  mi$3.00.  ph$6.30  PB  143  651 

Titanium  diboride  in  a  finely  divided  state  was  com- 
bined with  thirty  percent  of  either  powdered  iron, 
cobalt,  nickel,  chromium,  or  zirconium  and  pressed 
into  compacts  which  were  fired  in  an  argon  atmos- 
phere at  temperatures  exceeding  the/ melting  point  of 
the  added  metal .    The  sintering  characteristics  of  the 
compacts  and  the  phases  present  after  firing  was  de- 
scribed .  Tests  were  made  for  oxidation  resistance  at 
2000°F. 


Illinois  U.  ,  Urbana. 
SOME  STRUCTURE  AND  PROPERTY  STUDIES  OF 
RADIATION  REFLECTIVE  CERAMIC  COATINGS,  by 
Elwin  Johnson,  Henry  G.  Lefort  and  Dwight  G.  Bennett. 
Rept.  on  Contract  AF  18(603)28.    Sep  58,  52p.  4  refs. 
Dept.  of  Ceramic  Engineering  rept.  no.  84;  AFOSR 
TN-58-138;  AD- 204  555. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  139  172 

The  behavior  of  crystalline  Ce02  in  two  types  of  matrix 
glass,  one  alkali  and  alumina  rich  and  the  other  alkali 
and  alumina  free,  plus  a  limited  study  of  the  chemical 
behavior  of  stabilized  zirconia  in  matrix  glasses  of 
simple  barium-boro-silicate  type.    The  alkali  and 
alumina  bearing  matrix  glass  showed  a  greater  devitri- 
fication tendency  than  the  alumina  and  alkali  free 
glass. 


Kennametal,  Inc. ,  Latrobe,  Pa. 
AN  INVESTIGATION  OF  PHYSICAL  PROPERTIES  OF 
CEMENTED  TITANIUM  CARBIDE  COMPOSITIONS,  by 
J.  C.  Redmond,  J.  W.  Graham  and  J.  R.  McVeigh.    Final 
rept.  on  Ceramics,  Components,  Power  Plant  Aircraft, 
Contract  AF  33(038)27732.    Aug  52.  70p.    WADC  Tech- 
nical rept.  52-235;  AD- 11 16. 
Order  from  LC  mi$3. 90,  ph$10.  80  PB  143  649 

Stress -to- rupture  tests  were  made  on  15  TiC-base 
cermets  at  1600°  and  1800OF  to  determine  their  suita- 
bility as  blading  for  aircraft  gas  turbines.    Turbine- 
bucket-root  configurations  were  designed  and  tested. 
Ni- bonded  TiC  was  at  least  equal  to  currently  used 
alloys  in  stress -to- rupture  properties  at  present 
engine  temperatures,  and  was  superior  at  1800°F.    An 
Ni-Mo  alloy  doubled  the  stress -to- rupture  strength  of 
the  TiC-base  compositions.    Fe- Si-alloy- bonded  TiC 
was  equivalent  to  Ni-bonded  TiC  in  stress-to-rupture 
strength.    The  best  bucket  root  designs,  characterized 
by  large  radii  and  1  or  2  serrations,   showed  strengths 
up  to  5  times  as  great  as  those  obtained  with  conven- 
tional fastenings. 


Kennametal,  Inc. ,  Latrobe,  Pa. 
PRELIMINARY  INVESTIGATION  OF  ULTRASONIC 
EXAMINATION  OF  CERMET  TURBINE  BUCKETS, 
by  John  C.  Redmond  and  Alden  M.  Burchardt.    Rept. 
on  Contract  AF  33(600)23285.    Jan  56,  28p.    WADC 
Technical  rept.  56-89;  AD-97  540. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  130  366 

Investigation  of  ultrasonic  testing  for  detection  of 
internal  discontinuities  in  titanium  carbide  base 
cermet  buckets  or  differences  between  buckets  of 
the  same  composition.    Development  of  methods  for 
measuring  sound  velocities  longitudinally  in  roots 
and  for  the  detection  of  flaws  within  airfoil.    Corre- 
lation between  the  results  of  ultrasonic  examination, 
between  metallurgical  prc^erties  and  also 
performance. 


Minerals  Research  Lab.  ,  U.  of  California,  Berkeley, 
PREDICTING  THE  THERMODYNAMIC  STABILITIES 
AND  OXIDATION  RESISTANCES  OF   SILICIDE 
CERMETS,  by  Alan  W.  Searcy.    Technical  rept.  no.  5 
on  Contract  Nonr-222(32).    Sep  56,   17p.   8  refs.    Series 
no.  84,  issue  no.  5. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  128  604 


Smith,  A.  O.  ,  Corp.  ,  Milwaukee,  Wise. 
HIGH  TEMPERATURE  COATING   RESEARCH,   by 
M.  K.  Blanchard.    20  Wov  48,   lOp.    Rept.  no.  CRL- 
HTC-10;  NEPA  835-AOS-lO;  AD- 204  196. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  319 


Smith.  A.   O.  ,  Corp.  ,  Milwaukee,  Wise. 
HIGH  TEMPERATURE  COATING  RESEARCH,   by 
M.  K.  Blanchard.    20  Dec  48,   Up.    Rept.  no.  CRL- 
HTC-11;  NEPA-857-AOS-11;  AD- 204  197. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  138  324 

See  also  PB  138  319 
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Fuels,  Lubricants,  and  Hydraulic  Fluids 


Burke  Research  Co. ,  Warren, 
RESEARCH  ON  VINYLIC  FILLE^l 
GREASES,  byU.  F.  Nager,  M. 
P.  Davis.   Technicalrept.no.  19^" 
on  Contract  Nonr- 2146(00).  [195 
AD- 157  360. 
Order  fromLC  mi$2.40,  ph$3.30 


lUich. 

LUBRICANTS  AND 
Johnston  and 
for  1  Oct-31  Dec  57 
16p.  5  refs . 


oils 


The  preparation  of  fluorinated 
was  continued.   Several  possible 
fluorocarbon  dinitriles  were  proposed 
The  following  reactions  were 
phase  reaction  of  fluorohalog 
(2)  reactions  of  fluorohalogenoca 
solvents  ,  (3)  vapor  phase  pyroly: 
fluorogluiarate  in  the  presence  o 
of  perfluoroalkyl  Li  with  cyanogei 
884) 


inv«s 
lenoca 


^si 


by  telomerlzation 
lew  routes  to  prepare 
for  investigation, 
tigated:  (1)  vapor 
rbons  with  cyanides , 
rbons  with  cyanides  in 
s  of  ammonium  per- 
NH3,  and  (4)  reaction 
(See  also  PB  138 


hf 


California  Research  Corp.   [La 
DEVELOPMENT  OF  HIGH-TEM 
CRAFT  HYDRAULIC  FLUIDS. 
Rept.  on  Hydraulic  Fluids,   Lu^r 
Materials,  Contract  AF  33(038j9j3 
classified.    Ulp.    AF  Technical     ' 
ATI-188  471. 
Order  from  LC  mi$6.  00,  ph$18.  $0 


^abra] 
ERATURE  AIR- 

Neil  W.  Furby. 
ibants  and  Related 

1.    Nov  51,  de- 
ept.  no.  6685; 


mat 
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The  requirements  for  a  nonflam 
possessing  favorable  viscosity, 
ity  characteristics  led  to  the  invt^s 
organo- silicates  as  possible  new 
meet  this  demand.    The  studies 
fomia  Research  Corporation  have 
thesis  of  a  number  of  siloxanes, 
organo-phosphorus  comjDounds  in 
a  fluid  that  would  meet  me  requi 
the  three  phases  of  their  program 
mechanical  test  evaluation,  visccis 


tionships,  viscosity-temperature 
fluid  stability,  indicate  the  poten 
silicates  as  possible  aircraft  hyi 
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California  Research  Corp 
DEVELOPMENT  OF  HIGH 
CRAFT  HYDRAULIC  FLUIDS, 
Rept.  on  Hydraulic  Fluids,  Lubr 
Materials,  Contract  AF  33(038)9^31 
classified  19  Oct  55.    62p.    AF 
6685,  sup.  1;  ATI  184  7%. 
Order  from  LC  mi$3.  90,  ph$10.  $0 


A  high  temperature  silicate  base 
capable  of  operating  from  -65°F 
formulated  from  a  mixed  monomer 
stock,  a  silicone  viscosity  index 
basic  amine  inhibitor  to  retard 
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Further  synthesis  work  was  done  on  silicate  and 
phosphonate  enters  as  new  base  materials.  Bench- 
scale  wfiar  tests  and  gear  and  piston  type  hydraulic 
pump  tests  were  carried  out  on  experimental  hydrau- 
lic fluids.    (See  also  PB  143  267) 


California  Research  Corp.  [La  Habra] 
DEVELOPMENT  OF  HIGH -TEMPERATURE  AIR- 
CRAFT HYDRAULIC  FLUIDS,  by  Neil  W.  Furby. 
Rept.  on  Hydraulic  Fluids  and  Lubricants  MX  1576, 
Contract  AF  33(038)9831.    Sep  53,  declassified 
19  Oct  55.    85p.   AF  Technical  rept.  no.  6685, 
sup.  2:  AD- 22  067. 
Order  from  LC  mi$4.  80,  ph$13.  80       PB  143  267S2 

Progress  for  the  year  1952  in  the  development  of  a 
high  temperature  aircraft  hydraulic  fluid  for  opera- 
tion from  -65OF  to  400OF  is  described.    Compounds 
synthesized  for  investigation  as  base  materiats-'iti- 
cluded  silicates,  trisiloxanes,  silicon-phosphorus 
compounds,  phosphonates,  and  miscellaneous  com- 
pounds.   Diethyl  and  methylphenyl  silicones  as  well 
as  polymethacrylates  were  investigated  as  V.  I. 
improvers  for  silicate  base  fluids.    Additives  were 
evaluated  for  effects  on  higlf  temperature  stability, 
hydrolytic  stability,  and  antiwear  properties.    Four- 
ball  wear  tests  and  3000  psi  Vickers  and  New  York 
Airbrake  piston  pump  tests  were  conducted  on 
several  experimental  fluids  to  determine  lubricating 
properties.    (See  also  PB  143  267S1) 


Frankford  Arsenal,  Philadelphia,  Pa. 
MOLYBDENUM  DISULFIDE  DRY  LUBRICANT  STUDY, 
by  B.  Hawthorn.    31  Dec  57,   lOp.    Rept.    no.    MIC- 
68A;  AD- 147  783. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  600 

An  evaluation  was  made  of  the  performance  of  a  par- 
ticular brand  of  molybdenum  disulfide  suspension  as 
a  tool  lubricant  in  small  arms  ammunition  manufac- 
turing operations,  both  with  and  without  supplemental 
lubrication.    No  significant  gain  was  reported. 


Institute  Nacional  de  Tecnica  Aeronautica  Esteban 

Terradas  (Spain). 
AN  EXPERIMENTAL  INVESTIGATION  ON  THE 
COMBUSTION  OF  MONOPROPELLANT  DROPLETS, 
by  P.  Perez  del  Notario  and  C.  Sanchez  Tarifa. 
Rept.  on  Contract  AF  61(514)997.    20  Jan  59,   26p. 
4  refs.    AFOSR-TN-59-628;  AD-217  813. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  171 

In  the  present  work  the  results  of  an  experimental 
investigation  with  the  object  of  obtaining  the  velocities 
of  combustion  of  monopropellant  droplets  within  an 
inert  atmosphere  are  shown.    This  investigation  was 
performed  to  check  the  theoretical  results  previously 
obtained. 


Institute  Nacional  de  Tecnica  Aeronautica  "Esteban 

Terradas"  (Spain). 
FINAL  REPORT,  by  G.  Millan.    Rept.  on  Contract 
AF  61(514)997.    25  Feb  59.   lOp.   12  refs.    AFOSR-TR- 
59-68;  AD-217  815. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  152 


With  regard  to  homogeneous  combustion,  the  general 
objectives  of  the  program  of  work  were  to  contribute 
to  the  theoretical  study  of  the  characteristics  of  the 
laminar  flames,  taking  the  existing  semianalytical 
methods  as  the  starting  point  and  including  some  non- 
steady  cases,   such  as  ignition  of  a  combustible  and 
homogeneous  gaseous  mixture,  as  well  as  others  of 
flames  with  heat  losses.    As  regards  heterogenous 
combustion,  the  theoretical  and  experimental  study  of 
the  combustion  of  monoprop>ellant  droplets,  and  of  fuel 
sprays,  was  included  in  the  program. 


Midwest  Research  Inst.  [Kansas  City,  Mo.] 
A  RADIOACTIVE  TRACER  INVESTIGATION  OF  THE 
MECHANISM  OF  MoSo  AND  WS2  LUBRICATION, 
by.  M.  T.  Lavik  and  S,  L.  Levy.   Rept.  on  Contract 
AF  49(638)157.  June  58,  8p.  2  refs.  AFOSR  TR-59- 
10;  AD-209  493. 
Order  from  LC  mi$  1 .  80 .  ph$  1 .  80  PB  1 39  232 

This  project  was  designed  to  test  Johnson's  hypothesis 
describing  lubrication  by  molybdenum  disulphide. 


Leather  and  Textiles 


Harris  Research  Labs.  [Washington,   D.  C.  ] 
A  SURVEY  OF   18-OUNCE  BLENDED  SERGE 
FABRICS:  LABORATORY  EVALUATION,  by 
lohn  Menkart.    Rept.  on  Air  Force  Textile  Materials, 
Contracts  DA  19-129-qm-1122;  AF  33(616)       ; 
(54-172;    55-82;  57-20).    May  59,  50p.  21  refs. 
WADC  Technical  rept.  58-602;  AD-214  699. 
Order  from  OTS  $1.  25  PB  151920 

The  development  of  alternates  for  the  18  oz.  wool 
serg^  was  the  object  of  the  investigation.    Twenty 
experimental  fabrics  were  made  and  their  properties 
were  evaluated,  in  comparision  with  those  of  the 
standard  serge,  at  Quartermaster  Research  and 
Engineering  Center.  Natick,  Mass.    On  the  basi*  of 
the  laboratory  data,  tentative  recommendations  are 
made  for  the  selection  of  alternates,  resulting  in 
a  conservation  of  wool,  with  the  least  change  in 
functional  properties.    Of  the  fabrics  studied,  a 
ternary  blend  of  70%  wool,   20%  viscose,  and  10% 
nylon  is  indicated  as  providing  the  closest  approach 
to  the  wool  serge. 

Institute  of  Polymer  Research,  Polytechnic  Inst,  of 

Brooklyn    N.   Y. 
IMPROVEMENT  OF  THERMAL  STABILITY  OF  TEX- 
TILE FIBERS,  by  I.  Saad.  Progress  rept.  no.  8 
(Annual  summary)  for  1  July  57-30  June  58  on  Contract 
N140(132)57745B.   [1958]  32p.  ,  ^7  na^ 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  086 

Within  the  limits  of  the  work  one  arrives    aj  the  con- 
clusion that  substantial  coatings  by  the  method  of  em- 
bedding catalyst  in  the  fiber  surface  are  feasible,  and 
that  the  amount  of  deposited  polymer  may  be  rn- 
creased  and  its  uniformity  improved  by  the  application 
of  larger  concentrations  of  catalyst  and  by  shortening 
the  coating  treatment.    (See  also  PB  132  855) 


Owens -Corning  Fiberglas  Corp.,  Newark,  Ohio. 
PROPERTIES  OF  GLASS  FIBERS  AT  ELEVATED 
TEMPERATURES,  by  W.  H.  Otto.    Quarterly  rept. 
no.  4,   16  Mar- 15  June  59,  on  Contract  NOas-58- 
841 -c.    25  June  59,  20p. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  669 

Single  fiber  tensile  strength  measurements  were 
made  on  silica  monofilament  at  temperatures  from 
75OF  to  2000<^.    Static  fatigue  measurements  on 
silica  fibers  were  made  at  temperatures  up  to 
1830OF.   The  effects  of  standard  630  textile  size  on 
high  temperature  strength  and  fatigue  were  studied 
on  E- glass  and  X-37B  glass. 
(See  also  PB  140  701) 


Paints  and  Finishes 


Aberdeen  Proving  Ground,   Md. 
DEVELOPMENT  OF  A  ONE- COAT  FINISH  FOR 
SPRAY  APPLICATION  TO  TIN  AND  TERNE  PLATE, 
by  C.   U.   Van  Duyne  aixl  C.   F.   Pickett.   Rept.   no.  6  on 
Finishing  Coats  Systems,  Ordnance  Proj.   no.  ^TB4- 
771D.    29  July  55,  28p.   Engineering  Labs.   rept.  no.  4. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  949 

The  object  of  this  project  is  to  develop  a  quick  drying 
one-coat  finish  for  spray  application  on  tin  and  terne 
plate  containers  which  will  be  sufficiently  dry  after  a 
one- minute  bake  at  SOO^F  to  permit  handling  and  pack- 
aging of  the  containers.    A  two-coat  finishing  system 
for  spray  painting  tin  and  ternc  plate  containers  as 
recommended  by  this  installation  was  deemed  too 
lengthy  an  operation  by  various  can  manufacturers. 
After  materials  covered  by  existing  specifications  were 
evaluated  and  found  to  be  unsatisfactory  a  new  product 
was  developed  meeting  the  specific  requirements  of  the 
problem. 


Bureau  of  Aeronautics,  Dept.  of  the  Navy, 

Washington,  D.  C. 
MINUTES  OF  COLLOQUIUM  ON  AIRCRAFT 
ORGANIC  PROTECTIVE  COATINGS  PROBLEMS  OF 
THE  BUREAU  OF  AERONAUTICS,   FEBRUARY  27- 
28    1947     125p 
Order  from  Lc'mi$6. 30,  ph$19.  80       PB  143  089 

A  series  of  papers  are  covered  as  well  as  some  erf 
the  discussion. 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

DETC^timTION  OF  CHLORENDIC  ACID  IN  FIRE 
RETARDANT  PAINT,  by  G.  G.  Esposito.    14  Aug  59. 
7d.    Rept.  no.  CCL-80. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  564 

A  new  test  method  is  presented  for  determining 
chloredic(hexachloroendomet^ylenetetrahydrophthalic) 

acid  in  chlorinated  alkyd  resins  used  in  fire  retardan 
paints.    The  new  procedure  employs  isopropyl  alcohol 
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in  the  saponification  medium  to  separate  the  acid  as 
the  dipotassium  salt.    The  acid  is  extracted  from  water 
with  ethyl  ether  and  titrated  in  a  nonaqueous  medium. 


Photographic  Miterlal 


Rome  Air  Development  Center,  Grittiss  AFB,  N.  Y. 
THE  APPLICATION  OF  DIAZO  TYPE  MATERIALS 
TO  I>fDUSTRL\L  PLANNING  ANp  ENGINEERING, 
by  Geor:ge  F.  Sztuk.  Oct  58,  15p|.  RADC-TN-58-250; 
AD- 202  097.  I 

Order  from  LC  mi$2.40,  ph$3.3«)  PB  138  622 

The  Maintenance  Engineering  Plaht  Layout  Standardi- 
zation Program  requires  the  use  pf  Diazo  type  color 
materials  for  the  production  in  D|azo  machines  of 
colored  overlay  plant  layouts  and! their  blue  line  re- 
productions .   RADC  has  conducted  tests  to  establish 
specifications  for  the  Diazo  coloij  foils  to  be  sujjplied 
by  two  commercial  firms  and  has  assisted  in  revising 
plant  equipment  color  classifications  .  The  general 
results  of  these  tests  and  conseqi  ent  recommendations 
are  given  in  this  report . 


Technical  Operations.   Inc.  ,   Burlington,  Mass. 
THE  PHOTOGRAPHIC  IMPLICATIONS  OF  THE 
CHEMISTRY  OF  QUINONE,   FOG,    ACCELERATED. 
CONTAGIOUS,    INFECTIOUS  AND  SUPERADDITIVE 
DEVELOPMENT,    LATENSIFICATION  AND  DESEN- 
SITIZATION,   by  James  E.  LuValle  and  Gershon  M. 
Goldberg.    Technical  note  on  Conract  AF  18(600)371. 
31  July  58,   25p.    11  refs.    Rept.  n\).  TOI  58-28; 
AFOSR  TN-58-723;  AD- 162  258. 
Order  from  LC  mi $2.  70,  ph$4.  8(|  PB  138  879 


[Madison,  Wis.  ] 


Plastics 


Bjorksten  Research  Labs. ,  mc 
WEATHERING  TESTS  OF  PLASflCS  AND  DESIG'N 
OF  SUSPENDED  ENVELOPE  SOLAR  STILLS  Rept. 
on  OSW  Contract  14-01-001-91.  Jep  59,  46p.  3  refs. 
Office  of  Saline  Water  Research  ind  Development 
progress  rept.  no.  30. 
Order  from  OTS  $1.50 
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resistance  of  plas- 
on  and  weathering 
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which  appears  suita- 
Is,  though  direct 
can  not  be  estab- 
subsequently  extended 
struction,  and 
stills  in  modular 


unit  form.    A  design  was  developed  which  utilizes 
commercially  available  structural  elements  requiring 
a  minimum  amount  of  fabrication  into  still  modules. 
Available  plastic  materials  having  sup)erior  resist- 
ance to  exposure  presented  extensive  problems  in 
effective  sealing. 


Feltman  Research  and  Engineering  Labs., 

Picatinny  Arsenal,   Dover,  N.  J. 
HEAT  OF  POLYMERIZATION  OF  EPON  828,  by 
Charles  Lenchitz,   Ronald  Brown  and  Salvatore 
Stivala.    June  58,   13p.    2  refs.    Technical  rept.  2505. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  924 

The  heat  erf  polymerization  of  Epon  was  measured 
witfi  ethylenediamine  (EDA),  diethylenetriamine 
(DETA),  and  triethylene  tetramine  (TETA).    The 
results  obtained  are  compared  with  calculations 
made  from  the  heats  of  formation  of  the  reactants 
and  the  products. 


Frick  Chemical  Lab . ,  Princeton  U . ,  N .  J . 
MOLECULAR  WEIGHT  DISTRIBUTION  BY  STRESS  . 
RELAXATION,  by  A.  V.  Tobolsky,  A.  Mercurio  and 
K".  Murakami.    Rept.  on  Contract  Nonr- 1858(07). 
26  Feb  58,  3p.  3  refs.  ONR  Technical  rept.  RLT-23. 
Order  from  LC  mi$1.80,  ph$1.80  PB  139  054 

The  stress  relaxation  properties  of  linear  amorphous 
polymers  in  the  reg'ion  of  rubbery  flow  have  been 
shown  to  be  dependent  on  molecular  weight  and 
molecular  weight  distribution. 


Wood  and  Paper 


College  of  Forestry,   Syracuse,  N.  Y. 
MECHANISM  OF   SOLUTION  OF  HEMICELLULOSE 
IN  ALKALI,   by  Igor  Sobolev  (Doctoral  thesis)  and 
Conrad  Schuerch.    Technical  rept.  no.  2,  May-July  58, 
on  Contract  DA  30-115-ORD-923.    [1958]  25p.   19  refs. 
AD- 137  112. 
Order  from  OTS  $0.  75  PB  151  177 

When  wood  is  pulped  with  sodium  hydroxide  and  the 
liquors  are  simultaneously  hydrogenated  in  the  presence 
of  nickel  catalyst,  the  process  resembles  soda  pulping 
very  closely  in  the  sp)ecies  usable,  the  optimum  con- 
ditions, alkali  consumption  and  pulp  yield  and  analysis. 
However,  the  lignin  is  a  relatively  simple  mixture  of 
distillable  phenols  and  thermoplastic  resins,   and  the 
pulp  appears  somewhat  lighter  in  color  than  comparable 
soda  pulp.    TTie  process  can  be  carried  out  effectively 
on  wood  meal  or  chips  and  with  the  catalyst  separate 
from  the  wood.    Hydrogen  pressure  need  only  be  about 
600  p.  s.  i.    Lignin  hydrogenated  in  this  fashion  appears 
to  be  a  more  attractive  material  than  that  produced 
from  the  hydrogenation  of  pulping  liquors  or  commer- 
cial lignins.    A  number  of  experimental  pulps  are 
described.    (See  also  PB  142  747) 
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Rock  Island  Arsenal  Lab. ,  111. 
DETERMINATION  OF  SAMPLE  SIZES  FOR  TEST- 
QsJG  OF  MIL-P-10831A,   TYPE  I  TARGET  PAPER, 
by  Evelyn  S.  Burke.    28  May  59,  20p.    Rept.  no. 
59-1440;  AD-216  527. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  332 


Royal  Inst,  of  Tech.    (Sweden). 
STUDIES  ON  THE  HEARTWOOD  CONSTITUENTS 
OF  CONIFERS,  Final  technical  rept.  no.   1  for 
1  Feb  58-31  Mar  59  on  Contract  DA  91-508-euc-288. 
25  Apr  59,  48p.   6  refs.    AD-217  432. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  051 

Three  South  African  and  one  South  American  specjfes 
of  the  genus  Podocarpus  were  examined  but  no  in- 
terestii^  substances  were  found.    The  South 
American  Saxegothea  conspicua  was  also  investi- 
gated without  yielding  any  results  of  interest.    In- 
vestigation of  the  heartwood  constituents  of  the  "^ 
Chilean  Austrocedrus  (Libocedrusj  chilCTSis  was 
made,    the  heartwood  of  the  Tasmanian  Arthro- 
taxis  selaginoid^  was  investigated  for  the  first  time. 
The  old  problem  of  the  structure  of  shonanic  acid 
from  the  Formosan  conifer  Libocedrus  formosana  has 
been  solved.    The  heartwood  of  the  Moroccan 
Tetraclinis  aniculata  has  been  reinvestigated.    There 
is  no  clear-cut  relationship  to  the  South  African 
genus  Widdringtonia  nor  does  Tetraclinis  exhibit  any 
relationship  to  Callitris,  an  Australian  genus  to 
which  Tetraclinis  articulata  was  once  supposed  to 
belong.   There  is,  however,  some  affinity  to  the 
northern  genera  of  Cupressaceae  and  chemically 
perhaps  it  is  related  most  closely  to  the  Californian 
incense  cedar,   Libocedrus  decurrens.    Tetraclinis 
should  be  very  carefully  investigated.    It  appears  to 
be  a  rich  source  of  chemotaxonomically  interesting 
compounds.    The  heartwoods  of  the  Californian 
Cypress  us  macrocarpa  and  the  Himalayan  C.  torulosa 
were  subjected  to  preliminary  investigation. 


MATHEMATICS 


Aeronautical  Research  Lab.  ,   Wright  Air  Develop- 
ment Center,   Wright-Patterson  AFB,   Ohio. 
ASYMPTOTIC  SOLUTIONS  FOR  DIFFERENTIAL 
EQUATIONS  WITH  A   REGULAR  SINGULAR  POINT, 
by  K.  G.  Guderley.    Feb  59.  85p.  6  refs.    WADC  Tech- 
nical rept.   58-617. 
Order  from  OTS  $2.  25  PB  161  071 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
A  METHOD  FOR  NUMERICAL  EVALUATION  OF 
THE  COEFFICIENTS  OF  FOURIER  SERIES,  by 
Kurt  H.  Haase.    June  59,  38p.    8  refs.    AFCRC-TR- 
153;  AD-216  366. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  143  492 

Programnned  computation  of  these  periodic  Fourier 


coefficients  in  connection  with  the  tabulation  of 
Cn(m)  yields  any  desired  number  of  Fourier  coeffi- 
cients.   This  new  method  is  thus  superior  to  other 
computational  methods  and  schemes  that  a  priori 
limit  the  number  d  obtainable  coefficients.    Fourier 
coefficients  of  specially  selected  orders  can  be  ob- 
tained in  a  few  steps,  without  the  necessity  of  com- 
puting the  entire  sequence  of  coefficients.    The 
method  can  be  programmed  for  desk  calculating 
machines  as  well  as  for  computers. 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford U. , 

Calif. 
COINQDENCE  PROBABILITIES,  by  Samuel  Karhn  and 
James  McGregor.    Technical  rept.  no.  8  on  Contract 
Nonr-225(28).    17  Nov  58,   46p.   20  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  479 


Applied  Mathematics  and  Statistics  Lab. , 

Stanford  U. ,  Calif.  ^^.^^ 

COINCIDENT  PROPERTIES  OF  BIRTH  AND  DEATH 

PROCESSES,  by  Samuel  Karlin  and  James  McGregor. 

Technical  rept.  no.  9  on  Contract  Nonr -225(28). 

18  Nov  58,  51p.   9  refs. 

Order  from  LC  mi$3. 60,  ph$9. 30        PB  143  478 

In  this  paper    we  investigate  certain  aspects  ctf  the 
structure  of  the  Markov  process  describing  the 
transitions  of  n  particles  conditioned  that  no  coin- 
cidence takes  place.    We  refer  to  this  process  as  the 
compound  birth  and  death  process  of  order  n. 
Frequently,  when  no  ambiguities  arise  the  terms 
"birth  and  death"  and  "order  n  "  will  be  suppressed. 
The  basis  of  the  subsequent  analysis  is  principally  an 
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integral  representation  for  P  (  t;  .     .  . 

**  \     Jl'^2'*'"-'n  ^ 

is  derived  from  a  corresponding  integral  formula  for 


Applied  Mathematics  and  Statistics  Lab.  ,  Stanford 
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CONTINUOUS  SAMPLING  PROCEDURES  WITHOUT 
CONTROL,  by  C.   Derman,  M.   V.  Johns,  Jr.  ,  and 
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Several  modifications  of  the  Dodge  CSP-1  procedure 
are  presented.    Changes  are  made  in  the  rule  of  action 
when  a  defective  item  is  observed  while  on  sampling. 
The  Average  Outgoing  Quality  Linut  (AOQL)  for  these 
new  procedures  are  derived  without  the  assumption  of 
control.    These  results  are  compared  with  the  AOQL 
assuming  control.    Further,  the  AOQL  for  the  CSP- 1 
procedure  using  probability  sampling  (looking  at  every 
item  with  probability  1/k  when  on  sampling)  is  derived 
without  the  assumption  of  control. 
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The  equations  of  a  relatively  new 
ence- equation  method  of  approxima 
lems  in  partial  differential  equations 
the  discussion  being  restricted  to 
equations  involving  the  Laplace 
consists,  for  the  two  dimensional 
one  of  the  partial  derivatives  by  a 
and  the  other  partial  derivative  b 
tive,  thus  obtaining  a  system  of 
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operational  calculus  is  developed 
Green's  function  and  Green's  ideiitities 
to  the  estimation  of  eigenvalues  , 
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dimensions  are  indicated. 
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A   THEOREM  ON  CONVEX  BODIES  AND  APPLICA- 
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Cornell  U.  ,   Ithaca.  N.  Y. 
ASYMPTOTIC  EXPANSIONS  IN  GLOBAL  LIMIT 
THEOREMS,  by  Ralph  Palmer  Agnew.    Rept.  no.  63 
on  Contract  AF  18(600)685.    Dec  56.   34p.  7  refs. 
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ON  "A  CONJECTURE  OF  H.    HADWIQER.   by  Branko 
GrUnbaum.    Rept.   on  Contract  AF  49(638)253.    Nov  58, 
7p.  7  refs.    AFOSR-TN-58-1055;  AD-206  983. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  139  073 


Institute  for  Advanced  Study,   Princeton,   N.   J. 
SEMINARS  ON  ANALYTIC  FUNCTIONS,    VOLUME  I, 
SEPTEMBER  2-14,    1957.    Rept.  on  Contract 
AF  18(603)118.    [1957]  349p.   212  refs.    AFOSR-TN- 
58-750;  AD- 201  502. 
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Contents: 

Seminar  1.    Theory "of  Functions  of  Several  Complex 

Variables 
Seminar  2.    Conformal  Mapping  and  Schlicht  Functions 
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Riemann  Surfaces 

Theory  of  Automorphic  Functions 

Analytic  functions  as  Related  to  Banach 
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THE  EVALUATION  OF  TWO  AND  THREE-CENTER 
INTEGRALS  ARISING  IN  CALCULATIONS  ON 
MOLECULAR  STRUCTURE,  by  C.  Donald  LaBudde 
and  R.  C.  Sahni.    Rept.  on  Contract  AF  19(604)1705. 
Sep  58,  44p.    8  refs.    Research  rept.  no.  CX-35; 
AFCRC  TN-58-601. 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  138  859 
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ASYMPTOTIC  DISTRIBUTION  OF  SAMPLE   SIZE  FOR 
CERTAIN  METHODS  OF  SEQUENTIAL  SAMPLING, 
by  L.   L.    Leaman  and  E.   J.   Williams.   Technical  rept. 
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no.   21  on  Experimental  Designs  for  Industrial  Re- 
search, Contract  DA  36-034-ORD- 1517.   June  58,  66p. 
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Order  from  LC  mi$3.  90,  ph$10.  80  PB  142  862 
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AN  INVESTIGATION  OF   ROBUSTNESS  TO  NON- 
NORMALITY  OF  CRITERIA  FOR  TESTING  OUTLY- 
ING OBSERVATIONS,   by  W.  L.  Davis  and  R.  J.  Hader. 
Technical  rept.  no.  20  on  Contract  DA  36-034-ORD- 
1517.    June  58,   47p.   23  refs.    AD- 200  571. 
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The  results  of  this  study  may  be  summarized  as 
follows:  (1)  All  statistics  under  study  are  fairly  sensi- 
tive to  non-normality.  (2)  The  sensitivity  increases 
with  increasing  sample  size.    (3)  There  was  no  evi- 
dence to  indicate  that  one  statistic  or  a  group  of 
statistics  is  any  less  sensitive  to  non-normality  than 
any  other. 


Institute  of  Statistics,  U.  of  North  Carolina,  Chapel 

Hill 
ON  TOE  CONSTRUCTION  OF   PAIRWISE  ORTHOG- 
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A  BOUNDARY  VALUE  PROBLEM  FOR  A  SYSTEM 
OF  ORDINARY  LINEAR  DIFFERE:NTL\L  EQUATIONS 
INVOLVING  POWERS  OF  A  PARAMETER,   by 
William  A.  Harris,  Jr.    Technical  rept.  no.  3, 
16  Mar- 15  June  57,  on  Contract  DA  11-022-OR^-2042. 
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This  paper  is  concerned  with  the  existence  and  nat  ire 
of  eigenvectors  which  are  solutions  of  a  vector  difier- 
ential  equation  of  the  form 

j^   y(x,  X)  -A(x,  A)y(x,  A)^g(x,A),  q<x<b, 

with  the  boundary  conditions 

W^  (  ^)  y  (q.  A)   -^  Wjj(  X)  y  (b,  A  )  =  0. 

The  A  (X,  >)  ,     W^( ; )   and    Wjj  ( A)   are  n  x  n 
matrices  which  possess  convergent  representations 
of  the  form 

z: 

j.O 


A  (X,  >  )  =       > 


A.  (X)  A  -J 


W^(^)    = 


Z 
}'0 


Wu(A)  -       ^*      2_ 
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W  .  A 
aj 


Wbj   A'J 


when  the  complex  parameter  \  is  sufficiently  large;  h 
is  a  positive  integer  and  /  is  a  non -negative  integer. 
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SIMPLIFICATIONS  OF   SYSTEMS  OF  LINEAR  DIF- 
FERENTIAL EQUATIONS  INVOLVING  A   TURNING 
POINT    by  H.  L.  Turrittin  and  W.  A.  Harris.  Jr.  Tech- 
nical rept.  no.   2.    15  Sep  57-15  Sep  58.  on  Contract 
DA  11-022-ORD-2042.    13  Dec  57,   39p.   42  refs. 
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It  is  found  that  an  asymptotic  reduction  in  the  order  of 
the  matrix  equation 
(l)f^4o(t)^£Ai(t)+£2A2(t)+.   .   .}X,  where  h 

is  a  positive  integer,  f  a  small  parameter,   and  the 
As  are  square  matrices  with  holomorphic  elements 
near  t  "  O,   is  always  possible  if  the  characteristic 
roots  Ai(t)  of  the  lead  matrix  Ao(t)  can  be  separated 
into  two  distinct  sets,  so  that  no  root  of  the  first  set 
coincides  with  any  root  of  the  second  set  at  or  near  t  =  O. 
Also  all  turning  fx)int  problems  for  equations  of  type  (1 ), 
where  the  A 's  are  2  by  2  matrices,  have  been  classified 
and  reduced  toone  of  three  possible  canonical  forms. 
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SOLUTIONS  OF  ORDINARY  DIFFERENTIAL  EQUA- 
TIONS,  PART  I;  SINGULAR  SOLUTIONS  OF 
SYSTEMS  OF  REAL  ANALYTIC  EQUATIONS,   PART 
II;  [AND]  THE  STR5MGREN-WINTNER  PRINCIPLE 
ON  THE  TERMINATION  OF   FAMILIES  OF 
PERIODIC  SOLUTIONS,  by  Daniel  C.  Lewis,  Jr.    Rept 
on  Contract  AF  18(600)665.    30  June  59,  63p.  14  refs  . 
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Rational  function  representations  c€  the  function  E 
are  presented  as  defined  by  a  differential  equation  erf 
a  standard  form.    Closed  form  expressions  for  the 
error  are  derived  and  used  to  appraise  the  error  in 
a  convenient  manner.    Rational  approximations  to 
the  transcendents  defined  by  the  differential  equation 
are  derived  by  the  I  method.    Numerical  examples 
are  worked  out  and  the  true  error  is  compared  with 
that  predicted. 
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MATRIX  INVERSION,    ITS 
TION  IN  ANALYSIS  OF  DATA, 
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Matrix  inversion  is  used  in  the 
of  data  to  estimate  parameters  a 
covariances.    When  the  data  come 
variance,  analysis  of  covariance. 
the  fitting  of  response-surfaces, 
inverted  usually  falls  into  a  stru 
simplified  its  inversion. 
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Purdue  Research  Foundation,  Lifayette,  Ind. 
COMMUTATORS  AlO  ABSOLUTELY  CONTINUOUS 
OPERATORS,  by  C.  R.  Putnam.  ':'echnical  note  no 
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A  discussion  is  presented  of  com  nutators  and  abso- 
lutely continuous  operators .   Fiv<  general  theorems  on 
commutators  and  certain  associated  sets  are  given,  and 
applications  of  some  of  the  resulijs  are  made  to  prove 
8  theorems  dealing  with  Toeplitz    Hankel,  and  Jacobi 
^matrices  .  All  operators  are  bouided  Unear  transfor- 
mations on  a  Hilben  space  consisting  of  elements  x. 
The  results  obtained  depend  on  tie  methods  of  C.  Rj 
Putnam  (Proc .  Amer.  Math,  Soc.  , 
and  are  similar  to  those  results  ^xcept  for  the  second 
and  third  commutators . 


Stanford  U.  ,  Calif. 
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The  degeneracy  problem,  which  may  or  may  not 
arise  when  the  degeneracy  condition  exists,  is  of 
two  ^orts.    The  first  type  concerns  the  rigorous 
demonstration  that  the  simplex  method  unequivocally 
leads  to  an  optimal  solution.    The  second  type  con- 
cerns the  amount  of  computational  effort  which 
should  be  expended  to  avoid  a  theoretically  possible 
but  empirically  rare  occurrence.    Nelson's  resolution 
of  the  problem  neither  solves  the  first  aspect  com- 
pletely nor  the  second  aspect  adequately.    The 
common  occurrence  of  the  degeneracy  conditions, 
for  reasons  explained  by  Nelson,   in  contrast  to  the 
infrequent  occurrence  of  cycling,  has  led  practi- 
tioners to  be  less  exacting  in  the  requirements  of 
their  computational  scheme  than  the  mathematicians 
have  been  in  the  details  erf  their  logical  proofs. 
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The  purpose  of  this  paper  is  to  study  some  special  types 
of  regularity  preserving  factor  sequence  transforma- 
tions for  series  of  the  form 


f(z) 


=  ^ 


n-0 


f     w  (z). 
n     TV 
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where  the  Wn(z)  are  characteristic  functions  of  the 
second-order  differential  operator 

dz~^^  -  cl2/d22, 

N  being  a  positive  integer. 
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For  a  bounded  regular  function  f(z)  in  the  unit  circle 
I  z  |<r  1,  an  investigation  is  made  of  the  relation 
between  the  growth  of  the  Nevanlinna  characteristic 
of  the  derivative  of  f  and  the  angular  measure  of  the 
set  of  singularities  of  f  on    I  z  I    =    1. 
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TELEMAG       A  SYSTEM  FOR  PROCESSING  TEST 
DATA  RECORDED  ON  MAGNETIC  TAPE,  by  James 
L    Blilie.    June  59,  77p.   APGC-TN-59-21.  AD-214  632. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  290 

This  report  describes  Telemag,  a  system  which  is 
used  to  process  test  data  which  may  have  been  re- 
corded on  magnetic  tape  in  the  test  vehicle,  teleme- 
tered to  a  ground  station  or  the  Telemag  and  recorded, 
or  telemetered  and  fed  directly  to  Telemag.    The  re- 
port also  presents  a  brief  review  of  some  telemetry 
and  magnetic  tape  data  recording  techniques.    The  last 
two  chapters  deal  respectively  with  the  actions  to  be 
taken  by  people  to  best  utilize  Telemag  and  plans  for 
expanding  the  facilities  and  functions  of  Telemag. 


Ballistic  Research  Labs. ,  Aberdeen  Proving 

Ground,  Md. 
SIMULTANEOUS  EQUATION  ROUTINES  FOR  THE 
ORDVAC  AND  EDVAC,  by  Bailey  T.  Wade. 
Mar  56,  66p.    Memo.  rept.  no.  987. 
Order  from  LC  mi$3.  90,  ph$10.  80       PB  128  524 


Bell  Telephone  Labs. ,  Inc.  [New  York] 
LEPRECHAUN:  A   SOLID-STATE  DIGITAL  COM- 
PUTER,  by  J.  A.  Githens  and  M.  J.  Gilmartin.    Supple- 
ment to  Summary  engineering  rept.  for  1  May  57- 
1  Aug  58  on  Tradic  Computer  Research  (Second  Stage). 
Contract  AF  33(600)34977.    1  Dec  58.  460p. 
AD- 208  622. 
Order  from  LC  mi$ll.  10.  ph$69.  60        PB  143  6488 

The  TRADIC  second  feasibility  computer,   better  known 
as  LEPRECHAUN,  is  a  high-speed  solid-state  digital 
computer  capable  of  solving  complex  weapons  guidance 
control  problems  in  real-time.    The  computer  was  de- 
signed and  built  to  meet  several  definite  objectives. 
Firstly,  the  computer  was  built  to  demonstrate  the 


feasibility  of  direct -coupled  transistor  logic  (DCTL) 
used  in  a  system  involving  thousands  of  transistors. 
The  machine  also  provides  for  the  test  and  evaluation 
of  a  moderately  large  magnetic-core  memory  driven 
by  transistors.    It  serves  as  a  vehicle  for  the  continu- 
ing study  and  evaluation  of  the  operating  character- 
istics and  reliability  of  transistors  in  these  techniques. 
Secondly,   LEPRECHAUN  was  designee  for  use  in  pro- 
gramming and  logical  design  research  in  the  use  of 
digital  computers  for  military  real-time  control  appli- 
cations.   To  meet  this  last  objective,  the  computer 
incorporates  some  novel  features  which  p>ermit  ex- 
treme flexibility  in  the  logical  interconnections.    This 
supplement  gives  complete  details  of  the  design  and 
construction  of  the  LEPRECHAUN  computer.     (See 
also  PB  143  648) 


Bell  Telephone  Labs.  ,  Inc.  [New  York] 
TRADIC  COMPUTER  RESEARCH  (SECOND  STAGE) 
by  J   A   Githens  and  M.  J.  Gilmartin.    Summary 
engineering  rept.  for  1  May  57-1  Aug  58  on  Contract 
AF  33(600)34977.    1  Dec  58.  398p.  62  refs.  AD- 208  621. 
Order  from  LC  mi$ll.  10,  phJ60.  60        PB  143  648 

This  report  summarizes  the  program  for  the  develop- 
ment of  solid-state  technology  for  airborne  weapons - 
control  computers.    Among  the  major  items  cover^ 
are-  encoding  and  decoding  techniques;  two  forms  of 
non-destructive  program  storage;  a  wide  temperature 
range  magnetic  core  memory  system;  silicon  direct 
coupled  transistor  logic;  organization  of  a  computer  as 
an  aid  in  trouble  location;  and  programming  techniques 
for  the  protection  of  stored  constants  and  error  correc- 
tion in  the  weapons -control  computer. 


International  Telemeter  Corp.,  Los  Angeles,  Calif. 
DIGIT  DETECTOR.    Technical  rept.  no.  20  [on 
Contract  AF  30(602)1566]    14  Nov  57,  41p.    RADC- 
TN-58-10;  AD-148  543.  oo,a-*;«v 

Order  from  LC  mi$3.  30,  ph$7. 80  PB  143  282 

Information  is  recorded  on  the  glass  disc  as  opaque 
or  transparent  marks  in  a  photographic  emulsion. 
The  disc  is  rotated  past  a  small  scanning  spot  of 
light    The  information  is  read  by  a  photomultiplier 
t3)e  (PMT)  which  catches  the  beam  from  the  spot  after 
passage  through  the  emulsion.   A  transparent  ( j^tiite  , 
mark  gives  a  high  current  and  an  opaque  ( "black  ■) 
mark  gives  a  low  current.   The  Digit  Detector  accepts 
the  sequence  of  high  and  low  currents  from  the  PMT 
and  announces  to  the  search-logic  electronics  what 
information  the  spot  is  seeing.   The  information  is 
stored  in  the  memory,  as  photographic  opaque  or 
transparent  marks,  essentially  in  a  binary  code. 
Hence  the  output  of  the  Digit  Detector  will  be  a 
sequence  of  impulses  representing  ttie  two  binary 
characters  0  or  1.    The  search  logic  groups  these  into 
lots  of  six  and  identifies  them  as  characters  or  other 
grai^cal  symbols. 


International  Telemeter  Corp.  ,  Los  Angeles^  Calif. 
WORD  LIST  FOR  MECHANICAL  TRANSLATION  SYS- 
TEM,   MARK  I.    Technical  rept.  no.  10  on  Computer 
Set.  General  Information  Data  AN/GSQ-16  (XW-1) 
(Photoscopic  Information  Storage  Unit),  Contract      , 
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AF  30(602)1566.    20  Mar  57.    17p. 

AD- 114  496. 

Order  from  LC  mi$2.  40,   ph$3.  3(3 


as  follows: 

list  preparation 

word  list  &  orig.  text 
ishington  word  list  & 


The  report  is  divided  into  3  part 
Fundamental  considerations  of  wt)rd 
Simulated  translation 

Using  University  of  Washington 

Using  modified  University  of  W 

original  text 

Using  modified  University  of  Washington  word  list  & 

technical  text 
Excerpts  from  word  lists 

University  of  Washington  word 

Modified  University  of  Washing 
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Naval  Ordnance  Test  Station, 
AN  INTRODUCTION  TO  LINEAR 
WITH  APPLICATIONS  TO  DATA 
PROBLEMS,  by  Frank  Reed.   Dec 
NOTS-1932;  NAVORD  rept.  5838 
Order  from  LC  mi$3.30,  ph$7.8b 


This  paper  presents  an  introduct 
matical  theory  of  linear  prograrrmi 
covered  is  sufficient  to  enable  thp 
tician  to  solve  a  great  number  of 
As  illustrations  of  the  usefulness 
two  problems  related  to  the  field 
solved . 
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[Remington  Rand  Univac  Div. , 

St.   Paul,   Minn.] 
[COMPUTER  SURVEY].    Bimontl 
no.  5,  pt.   1,   1  May-1  July  47,  on 
240,   T.O.L    [1947]    37p.    4  refs 
Order  from  LC  mi$3.  00,  ph$6.  30 


[Remington  Rand  Univac  Div. , 

St.  Paul,  Minn.] 
[COMPUTER  SURVEY].    Bimontl^ly 
no.  8,   1  Nov-31  Dec  47,  on 
[1948]    15p.    AD-205  017. 
Order  from  LC  mi $2.  40,  ph$3. 
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(See  also  PB  143  778) 


[Remington  Rand  Univac  Div . 

St.  Paul,  Minn.] 
-LOGISTIC  PAPERS.   ISSUE  NO 
andW.  W.  Stifler,  Jr.  Bimonthl- 
18,  app,  1  on  Contract  N6onr-24P 
46p.  ATI-208  085. 
Order  from  LC  mi$3.30,  ph$7.8D 
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Rome  Air  Development  Center,  GriffissAFB,  N.  Y. 
ORTHOGONAL  FUNCTIONS  AS  SIGNAL   ELEMENTS, 
by  Alfred  Kobos.    Jan  59,  17p.   5  refs.    RADC-TN-58- 
363;  AD- 206  256. 
Order  from  LC  mi $2.  40,   ph$3.  30  PB  139  089 

The  use  of  orthogonal  elements  for  transmitting 
digital  data  with  a  coherent -typ>e  system  is  illustrated, 
using  a  set  of  Gaussian  pulses  as  an  example.    This 
technique  is  shown  to  be  theoretically  capable  of 
providing  a  great  increase  in  signaling  speed.    The 
necessary  requirements  of  such  a  system  are  dis- 
cussed, outlining  future  work  which  must  be  accom- 
plished. 


MECHANICS 


Brown  U.  Div  of  Applied  Mathematics,  Providence, 

R.  I. 
THE  BURSTING  SPEED  OF  A  ROTATING  PLASTIC 
DISC  OF  VARIABLE  THICKNESS,  by  Marie  Madden 
Smith.  Technical  rept.  no.  35  on  Contract  Nonr- 
562(10).  Apr  58,  25p.  10  refs.  ClI-35. 
Order  from  LC  mi$2.70,  ph$4.80  PB  139  258 

This  paper  presents  a  method  for  determining  the 
bursting  speed  of  a  thin  rotating  disc  of  varying  thick- 
ness made  of  a  strain-hardening  material.  The  method 
is  based  on  Tresca''s  yield  condition  and  flow  law  and 
neglects  all  elastic  strains. 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R.   I. 
LIMIT  ANALYSIS  OF  CYLINDRICAL  SHELLS  USING 
APPROXIMATE  YIELD  CONDITIONS,   by  H.   Cohen 
and  R.  T.  Shield.  Technical  rept.  no.  2  for  Mar  58  on 
Basic  Research  in  Analysis  and  Design  of  Shells,  Con- 
tract DA  19-020-ORD-4564.    Apr  58,  32p.    10  refs. 
Rept.   DA-4564/2;  AD-137  082. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  868 

The  theorems  of  limit  analysis  are  used  to  obtain  close 
bounds  for  the  limit  loading  in  some  problems  of  sym- 
metrically loaded  cylindrical  shells.    It  is  shown  that  a 
parabolic  prism  approximation  to  the  exact  yield  sur- 
face is  a  more  useful  approximation  than  the  sandwich 
shell  p>olyhedron  surface  when  appreciable  axial  force 
is  present. 


Fritz  Engineering  Lab.  ,   Lehigh  U.  ,  Bethlehem,   Pa. 
BUCKLING  OF  UNIFORMLY  COMPRESSED  STEEL 
PLATES  IN  THE  STRAIN- HARDENING  RANGE,   by 
Geerhard  Haaijer.    Progress  rept.  no.  20  on  Welded 
Continuous  Frames  and  Their  Components,  Contract 
[N7onr]- 39303.    Aug  56,  66p.   20  refs.    Fritz  Lab.  rept. 
no.   205E.7. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  130  015 

The  problem  of  buckling  of  steel  plates  compressed 
beyond  the  yield  strain  is  treated.    General  expressions 
for  the  buckling  strength  are  derived  assuming  the 
material  to  have  become  orthogonally  anisotropic. 

1. 

if 


Institute  of  Flight  Structures,  Colunribia  U.  , 

New  York. 
ON  VIBRATICNS  OF  CYLINDRICAL  SHELLS  OF 
ELLIPTIC  CROSS- SECTION,  by  G.  Herrmann  and 
I    Mirsky.  Technical  note  no.  5  on  Contract 
AF  18(600)1247.   Dec  57,  24p.   3  refs.   CU-17-57-AF- 
1247-CE;  AFOSR-TN-57-734;  AD- 136  721. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  602 

Frequencies  d  free  vibration  of  thin  elastic  cylindrical 
shells  of  constant  thickness  and  elliptic  cross- section 
are  determined  for  several  modes  of  motion.    It  is 
shown  that  purely  longitudinal  motions,  for  small  ellip- 
ticities,  are  governed  by  a  Mathieu  equation  and  diat 
the  square  of  the  frequency  of  a  slightly  elliptic  shell 
with  semi-axes  a  and  b  is  the  arithmetic  mean  of  the 
squares  of  the  frequencies  of  2  circular  shells  with 
radii  a  and  b,  respectively.    Purely  torsional  motion 
appears  to  be  uneffected  by  ellipticity.  while  purely 
transverse  motion  (breathing  mode)  does  not  exist  in 
elliptic  cylinders.    Flexural  motions  are  studied  by 
energy  methods.    It  is  found  that  in  the  absence  of 
nodal  lines  parallel  to  the  generator,  the  ellipticity  in- 
creases the  frequency  considerably  for  shells  of  like 
cross- sectional  area.    If  cylindrical  shells  of  like  cir- 
cumference, that  is  of  like  mass,  are  compared  with 
one  another,  the  influence  of  ellipticity  is  stronger. 


w 
Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 

ON  THE  INFINITE  ELASTIC,   PERFECTLY 

PLASTIC  WEDGE  UNDER  UNIFORM  SURFACE 

TRACTIONS,  by  S.  A.  Murch  and  P.  M.  Naghdi. 

Technical  rept.  no.  11  on  Contract  Nonr- 1224(01). 

Jan  58,  23p.    9  refs.    2150-11-T;  AD-161  937. 

Order  from  LC  mi$2.  70,  ph$4.  80       PB  138  250 

This  paper  is  concerned  with  both  plane  strain  and 
plane  stress  solutions  of  the  infinite  elastic,  per- 
fectly plastic  wedge  (of  included  angle  0  <P  <  2    ) 
under  uniform  surface  tractions,  where  Tresca's 
yield  condition  and  its  associated  flow  rules  are 
employed.    Following  a  detailed  examination  of  the 
character  of  the  initial  yield,  attention  is  confined 
to  the  class  of  problems  where  yielding  occurs  ex- 
ternally on  one  or  both  boundaries.    Specifically, 
complete  solutions  are  obtained  for  a  wedge  under 
uniform  shear  on  one  face  in  both  states  of  plane 
strain  and  plane  stress,  in  the  light  of  which  the 
symmetry  of  the  stress  tensor  is  also  discussed. 


Minnesota  U.  ,  Minneapolis. 
FATIGUE  CRACK  DETECTION  METHODS    PART  2: 
REVIEW  OF  EXPERIMENTAL  DATA  ON  THE 
INITIATION  AND  PROPAGATION  OF  FATIGUE 
CRACKS  IN  TEST  SPECIMENS,   by  L.  J.  Demer.    Rept. 
for  Jan-Mar  55  on  Materials  Analysis  and  Evaluation 
Techniques,   Contract  AF  33(038)20840.    June  55,  77p. 
45  refs.    WADC-TR-55-86,   pt.   2;  AD-75  478. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  877 

Current  fatigue  literature  contains  numerous  refer- 
ences to  a  few  recent  studies  in  which  fatigue  cracks 
have  been  detected  very  early  in  the  specimen  life. 
This  paper  attempts  to  clarify  such  isolated  observa- 
tions by  making  a  detailed  review  of  the  available 
experimental  data  in  relation  to  crack  initiation  and 
growth  in  laboratory  fatigue  test  specimens.    The  data 


are  analyzed  considering  the  nature  of  the  test  mate- 
rial, the  character  of  the  specimen,  the  stress  level 
of  the  test,  and  the  manner  of  testing. 


Missouri  U.  Engineering  Experiment  Station, 

C6lumbia . 
BASIC  RESEARCH  IN  FORCE  RELAXATION 
METHODS,  by  Adrian  Pauw.   Final  technical  rept.  on 
Contracts  DA  23-a72-ORD-(818,  1050).  June  58,  173p. 
5  refs.  AD- 200  756. 
Order  from  LC  mi$8 .  10,  ph$27 .  30  PB  143  259 

Part  1.   Solution  of  linear  simultaneous  equations  by 
pivotal  and  stepped  group-operator  relaxation 

Part  2.   Solution  of  hinged  space  frames  by  the  method 
of  bar-force  relaxation 

Part  3.  The  use  of  pivotal  and  stepped-block  relaxation 
patterns  in  the  solution  of  difference  and  partial- 
difference  equations 

Part  4.   Solution  of  polynomial  equations 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
APPLICATIONS  OF  A  CONSISTENT  THEORY  FOR 
STRAIN  HARDENING  PLASTIC  SOLIDS,   by  Nicholas 
Perrone  and  P.  G.  Hodge,  Jr.    Rept.  on  Contract  Nonr- 
839(11).    Oct  57,   120p.   19  refs.    PIBAL  rept.   403. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  138  857 

A  critical  analysis  of  a  kinematic  model  for  hardening 
first  suggested  by  Prager  is  given.    Specific  applica- 
tions to  the  flexure  of  non-syrflmetric  sandwich  beams, 
the  bending  of  circular  and  annular  plates,  and  the 
axisymmetric  loading  of  circular  cylindrical  shells 
are  made. 


Aerodynamics  and  Pneumatics 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn. ] 
A   SMALL-SCALE  FORCED- OSCULATION  DY- 
NAMIC BALANCE  SYSTEM,   by  C.  J.  Welsh  and 
P.  L.  Clemens.    Rept.  on  ARO.   Inc.   Contract  AF 
40(600)700  Sup.   6(58-1).    June  58,    17p.   6  refs.   AEDC- 
TN-58-12;  AD-157  143. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  274 

A  small-scale,  forced-oscillation  dynamic  balance  for 
measuring  damping  derivatives  of  models  with  one 
degree  of  freedom  is  described.    Results  of  measure- 
ments of  Cmq  '•'Cma  for  a  clipped-delta-wing-body 

configuration  over  a  range  of  Mach  numbers  of  2.  0  to 
5.  0  are  given.    The  measurements  are  shown  to  be 
consistent  and  to  follow  the  trend  with  Mach  number 
as  predicted  by  theory. 


Cornell  Aeronatuical  Lab. ,  Inc.  .  Buffalo,  N.  Y. 
RESEARCH  ON  ROTATING  STALL  IN  AXIAL  FLOW 
COMPRESSORS.    PART  II.    ON  THE  SEPARATION  OF 
THE  UNSTEADY  LAMINAR  BOUNDARY  LAYER,   by 
R.  A.  Hartunian  and  F.  K.  Moore.    Rept.  on  Contract 
AF  33(616)3558.    Jan  59,   33p.   14  refs.    WADC  Tech- 
nical rept.  59-75,   Pt.  2;  AD-216  302. 
jj  Order  from  OTS  $1.  00  PB  161  072 


A  theoretical  study  is  made  erf  the  unsteady  but  nearly 
quasi- steady  laminar  incompressible  boundary  layer 
near  separation.    It  is  shown  thati  near  separation  on  an 
airfoil,   say,  the  general  probleni  divides  into  (1)  a 
problem  of  unsteady  perturbation  with  a  separation 
point  which,  in  the  quasi-steady  Approximation,  is 


(2)  a  steady  problem 
The  singularity  near 


fixed  with  respect  to  the  wall  and 
related  to  that  erf  a  moving  wall, 
separation  is  analyzed  for  the  unsteady  and  moving- 
wall  cases.    It  is  concluded  that  ih  the  former  case,  the 
separation  criterion  erf  vanishing  |wa  11  shear  applies, 
and  in  the  latter  case  (and  in  general)  separation  occurs 
whenever  shear  and  velocity  simultaneously  vanish. 
The  Falkner-Skan  analysis  is  extended  to  apply  to  the 
two  fundamental  problems.    In  tht  unsteady  case  a 
shift  (rf  separation  point  is  calculated.    In  the  moving- 
wall  case,   the  point  of  zero  shear,  the  point  of  maxi- 
mum adverse  pressure  gradient, 
simultaneously  zero  velocity  and 
implications  of  the  results  of  this 
complete  generality  of  the  separation  criterion  cited 
above,  as  well  as  the  potentialiti<s  of  application  of  the 
results  in  the  formulation  of  an  a  >proximate  method 
for  unsteady  boundary- layer  calc  ilation,  are  discussed. 
(See  also  PB  151  948) 


Institute  for  Fluid  Dynamics  anc 
U.  of  Maryland,  College  Park. 
INVESTIGATION  OF   TRANSITION 
STOPPING  OF  A  FLAT  PLATE, 
Kept,  on  Contract  AF  18(600)101 
8  refs.    Technical  note  BN-141; 
AD- 162  157. 
Order  from  LC  mi$3.  00,  ph$6. 
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FLU 


Massachusens  Inst,  of  Tech.  , 
INTRODUCTORY  STUDY  OF 
ASPECT- RATIO  WINGS  AT  SUB$ONIC 
Herbert  M.  Voss  and  Hermann  J. 
Aero-Elastic  and  Structures  Res 
NOas-51-I09-c.    1  May  52,   103p 
AD- 144  729. 
Order  from  LC  mi$5.  70,  ph$I6. 


Acceleration  potential  methods 
the  circular  wing  are  reviewed, 
and  forced  vibration  of  wings  with 
elliptical  plan  forms  are  outlinet 
design  of  an  experimental  model 
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Massachusetts  Inst,  of  Tech. ,  Cambridge. 
ON  SIMPLE  WAVES  IN  PERFECT  AND  DISSOCI- 
ATING GASES:  THEORY  AND  APPLICATIONS,  by 
Haim  Kennet.    Rept.  on  Contraa  AF  18(6(X))961. 
Feb  58,  62p.    16  refs.    Fluid  Dynamics  Research 
Group  rept.  58-1;  OSR  Technical  note  no.  58-302; 
AD- 154  212. 
Order  from  LC  mi $3.  90,  ph$10.  80        PB  143  511 

A  theoretical  method  is  developed  for  estimating 
aerodynamic  loads  on  oscillating  airfoils  in  disso- 
ciating flow,  when  the  flow  is  in  dissociative  equili- 
brium.  This  procedure  is  based  on  a  method  of 
solution  originally  prqpared  by  Lighthill  for  the  case 
of  a  perfect  fluid. 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
THE  DIFFRACTION  OF  SHOCK  WAVES  THROUGH 
OBSTACLES  WITH  VARIOUS  OPENINGS  IN  THEIR 
FRONT  AND  BACK  SURFACES,  by  Russell  E.  Duff  and 
Robert  N.  Hollyer,  Jr.    Rept.  on  Contract  N6onr-232, 
T.   O.   4.    7  Nov  50,   57p.   3  refs.    Rept.   50-3; 
ATl-94  435. 
Order  from  LC  mi$3.  60,   ph$9.  30  PB  143  646 

This  report  presents  the  results  of  a  photographic 
investigation  of  shock-wave  diffraction  through  models 
with  various  openings  in  their  front  and  back  surfaces. 
Also  included  is  a  discussion  of  a  method  for  determin- 
ing the  strength  of  shock  waves  by  measurements  of 
limiting  Mach  configurations. 


National  Research  Labs.  ,  Ottawa  (Canada). 
ORGANIZATION  OF  A  LARGE  COMPUTATION  IN 
AIRCRAFT  STRESS  ANALYSIS,   by  A.  L.  M. 
Grzedzielski.    July  59.   49p.    16  refs.    Aeronautical 
rept.  LR-257. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  143  577 

Theoretical  and  organizational  aspects  of  a  large  scale 
numerical  stress  analysis  covering  effects  of  applied 
loads  and  uneven  temperature  are  discussed,  using  the 
example  of  a  swept  multi-spar  model  box  for  which 
exjjerimental  data  are  available.  A  large  scale  compu- 
tation, actually  performed  during  the  design  of  a  proto- 
type aircraft,   is  described. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
TIME  LAGS  DUE  TO  COMPRESSIBLE-POISEUILLE 
FLOW  RESISTANCE  IN  PRESSURE-MEASURING 
SYSTEMS,  by  J.  M.  Kendall.  2  May  50,  38p.  16  refs. 
Memo.  no.  10677. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  867 

In  the  development  of  the  aerodynamic  features  of  a 
missile  in  the  supersonic  wind  tunnel,  many  pressure 
measurements  must  be  made.  It  is  frequently  found  that 
the  response  time  of  the  pressure-measuring  systems 
is  too  great,  especially  when  the  measurements  are 
made  in  an  intermittent  supersonic  wind  tunnel.  The 
time  response  of  pressure-measuring  systems  is  basi- 
cally analyzed  in  this  report  for  the  case  where  com- 
pressibility and  viscosity  are  predominating  factors . 
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Naval  Supersonic  Lab.  ,  Mass.   Inst,  of  Tech. , 

Cambridge. 
A  SUMMARY  OF   EXPERIMENTS  WITH  SLOTTED 
TRANSONIC  INSERTS  IN  THE  NAVAL  SUPERSONIC 
WIND  TUNNEL,  by  Eugene  E.  Covert.  Apr  58,  77p 
25  refs.  Technical  rept.  207. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  871 

The  calibration  of  the  transonic  nozzle  blocks  for  the 
Naval  Supersonic  Laboratory  Wind  Tunnel  indicates 
that  the  useful  Mach  number  range  is  between  0.  5  and 
I.  30  and  that  the  distribution  is  relatively  uniform. 
These  results  were  obtained  with  a  calibration  pole 
and  are  expected  to  hold  for  all  bodies  of  revolution  of 
length  twelve  inches  or  less  and  winged  bodies  whose 
span  is  eight  inches  or  less.    The  measurements  indi- 
cate diat  for  bodies  with  a  blocking  area  up  to  one  and 
one  half  percent  of  the  tunnel  area,  the  slots  deblock 
as  expected  by  the  theory.    Further,  models  with  a 
length  of  two- thirds  of  die  tunnel  height  or  less,  and 
whose  span  is  forty-five  percent  of  the  tunnel  height 
or  less,  may  be  tested  on  a  development  basis,  pro- 
vided a  suitable  correction  is  made  for  a  flow  inclina- 
tion.   Some  auxiliary  results  are  given  which  help  ex- 
plain the  phenomena  encountered  in  slotted  tunnels. 


Ohio  State  U.  Research  Foundation,  Columbus. 
CRITTCAL  PERFORMANCE  PARAMETERS  OF  AN 
INTERMITTENT  HIGH- PRESSURE  FREE- JET 
SUPERSONIC  WIND  TUNNEL,  by  J.  D.  Lee  and 
G    L.  Von  Eschen.    Final  rept.  on  Contract  W33- 
038-ac-2l683.    31  July  54,   117p.    12  refs.    AD- 46  137. 
Order  from  LC  mi$6. 00,  ph$18.  30  PB  143  498 

The  flows  from  the  nozzles  of  the  free -jet,  super- 
sonic wind  tunnel  were  calibrated.    The  performance 
of  the  wind  tunnel  while  operating  with  long  free  jets 
was  satisfactory.    The  internal  growth  of  the  viscous 
boundary  was  not  excessive  at  any  Mach  number  so 
that  a  core  of  usable  size  is  available  for  testing  with 
a  second  test  region.    No  difficulty  was  experienced  in 
starting  the  tunnel  with  free  jets  of  the  maximum 
length.    The  operation  of  the  tunnel  was  theoretically 
analyzed  by  a  1 -dimensional  injector  theory,  and  the 
results  compared  favorably  with  experimental  meas- 
urements.   The  use  of  an  adjustable  diffuser  resulted 
in  very  small  changes  in  the  operating  efficiency  of 
the  tunnel.    The  optimum  diffuser  shape  was  deduced 
to  be  a  constant-area  duct  followed  by  a  diverging 
(subsonic)  diffuser  section.    The  only  useful  function 
of  the  adjustable  diffuser  appeared  to  be  that  of  con- 
trolling the  ratio  of  the  test  chamber  pressure  to  the 
nozzle  exit  pressure.    The  components  cf  the  air 
supply  and  control  system  were  judged  to  be  satis- 
factory.   Oscillograph  records  show  that  the  control 
system  allows  the  stagnation  pressure  to  be  held 
generaUy  within  less  than  1%  of  a  preselected  value 
over  the  period  of  the  test. 


polytechnic  Inst,  of  Brooklyn,  N.  Y.       ^,^„_^-„„ 
SOME  HEAT  TRANSFER  PROBLEMS  IN  HYPERSONIC 
FLOW,  by  Antonio  Ferri.  Rept.  on  Contract  AF 
49(638)445.  July  59,  61p.  13  refs.  PIBAL  rept.  no. 
473;  AFOSR-TN-59-806.  r^.^-xf.r^ 

Order  from  LC  mi$3.90,  ph$10.80  PB  143  600 


The  curved  shock  waves  associated  with  blunt  bodies  at 
hypersonic  velocity  produce  large  entropy  gradients  and 
therefore  large  shear  flows  which  interact  with  the 
boundary  layer.  In  this  paper  the  effects  of  this  shear 
flow  are  discussed  for  the  case  of  axially  symmetric 
and  two-dimensional  flow  fields  and  for  low  and  high 
Reynolds  number  of  flight.  Approximate  methods  of 
heat  transfer  analysis  are  presented  for  the  case  of 
laminar  boundary  layer  in  the  presence  of  a  shear  flow 
with  a  cold  wall  and  in  the  case  of  zero  pressure  gradi- 
ent.  Results  of  an  experimental  investigation  on  the 
effects  of  interaction  between  external  flow  and  laminar 
turbulent  heat  transfer  and/or  the  effect  of  shear  flow 
on  transition  are  also  presented.  The  experimental  re- 
sults show  that  these  are  large  effects  and  important 
for  practical  applications . 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
THE  THREE-DIMENSIONAL  COMPRESSIBLE 
LAMINAR  BOUNDARY  LAYER,  by  Melvin  Epstein. 
Rept.  on  Contract  AF  49(638)217.    Oct  58,   84p. 
30  refs.    PIBAL  rept:  no.   455;  AFOSR-TN-58-894; 

Order  fromLC  mi$4.  80,  ph$13.  80  PB  143  510 

A  method  is  presented  for  determining  approximate 
solutions  to  the  three-dimensional  compressible 
laminar  boundary  layer  equations.    The  proposed 
method  resembles  the  classical  integral  method  in 
certain  respects.    It  is  designed,  however,  to  over- 
come one  of  the  principal  difficulties  associated  with 
integral  method,  namely  the  problem  of  choosing  ap- 
propriate analytical  representations  of  the  boundary 
layer  profiles.    This  difficulty  is  magnified  in  the 
three-dimensional  problem  where  an  additional  pro- 
file must  be  specified.  In  such  cases  it  is  desirable 
that  a  means  of  automatically  choosing  a  set  of  pro- 
files, which  are  appropriate  to  the  problem  at  hand, 
be  available.    This  is  accomplished,   in  the  present 
method,   by  means  of  an  iteration  procedure  wherein 
improved  approximations  to  the  boundary  layer  pro- 
files are  generated  from  a  set  of  simple  initial 
profiles. 


Technische  Hochschule,  Munich  (West  CJermany). 
THE  NUMERICAL  SOLUTION  OF  BOUNDARY- 
VALUE  PROBLEMS  FOR  CERTAIN  HYPERBOLIC 
LINEAR  DIFFERENTIAL  EQUATIONS,  by 
Hans  J.  Stetter.   Technical  note  no.  7  on  Contract 
AF  61(514)1080.    24  Apr  59,  38p.    10  refs.   AFOSR- 
TN-59-673;  AD-218  385. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  164 

A  detailed  investigation  is  given  of  procedures 
yielding  a  numerical  solution  of  certain  boundary- 
value  problems  d  a  linear  partial  differential  equa- 
tion related  to  the  wave  equation.   After  the  statement 
of  the  problem  and  the  presentation  d  some  analytic 
results  the  characteristic  system  of  the  equation  is 
transcribed  into  a  system  of  difference  equations  in 
a  characteristic  grid,  using  an  ADAMS- interpolation 
difference  scheme.    It  is  shown  how  these  difference 
equations  may  be  conveniently  solved  in  each  point 
of  the  grid.   A  method  is  presented  to  take  care  d 
discontinuities  in  the  boundary  data.    The  numerical 
procedures  necessary  to  get  the  computations  on  the 
difference  equations  started  are  also  described. 
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Hydrodynamics,  Hydraulics,  dind  Hydrostatics 


Applied  Mathematics  and  Statistics  Lab. , 

Stanford  U.,  Calif. 
SCATTERING  OF   SURFACE  WAVES 
FLUID,  by  Harold  Levine  and  Eug2; 
Technical  rept.  no.  78  on  Contrac: 
14  Oct  58,  65p.    lU  refs. 
Order  from  LC  mi$3.  9U,  ph$10.  80 


California  U.  ,  Los  Angeles. 
AN  EXPERIMENTAL  STUDY  OF 
INDUCED  CAVITATION,   by  Willi 
Technical  rept.   no.  7  on  Contract 
Nov.  53.  62p.  27  refs. 
Order  from  LC  mi$3.  90,  ph$10.  8( 


California  U.  ,  Los  Angeles. 
STUDY  OF  ACOUSTIC  STREAMI$)G 
Medwin.   Technical  rept.    no.   8  on 
275(07).  Dec  53.  68p.  20  refs. 
Order  from  LC  mi$3.  90,  ph$10.  8( 
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David  Taylor  Model  Basin,  Washngton,  D.  C 
MOTION  OF  RIGID  AND  FLUID  SPHERES  IN 
STATIONARY  AND  MOVING  LIQttJIDS  INSIDE 


CYLINDRICAL  TUBES,  by  W.  L. 
R.  M.  Sayre.    Oct  58,  68p.    30  re^ 
Order  from  LC  mi$3. 90,  ph$10.  8(i 


-laberman  and 
Rept.  no.   1143. 
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Battelle  Memorial  Inst.  .  Columbii 
THE  DEVELOPMENT  OF  CHRO^ 
RESISTANT  ALLOYS,  by  J.  M.  Bljocher 
I.   E.   Campbell  and  others.   R^pt. 
AF  33(616)48.  Jan  54,   170p.   30  refs 
rept.   53-470;  AD- 31  248. 
Order  from  LC  mi$7.  80,  ph$25.  8d  PB  143  650 


A  study  was  made  of  the  mechanic)  J  properties  of  high 
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purity  Cr  prepared  by  the  thermal  decomposition  of 
Crl2.    Modification  of  the  iodide-decomposition  process 
led  to  the  preparation  of  Cr  containing  less  than  150 
ppm  of  total  impurities.    A  rough  correlation  of  as- 
deposited  iodide  Cr  hardness  with  total  metallic- im- 
purity content  was  obtained  which  shows  a  minimum 
hardness  in  the  range  of  500  to  1000  ppm.    Chromium 
sheet,  suitable  for  testing  in  bending,  was  made  by  snrc 
melting  iodide  Cr  and  rolling  the  resultant  ingots  at 
700°C.    Rolling  in  air  without  sheathing  or  other  special 
precautions  produced  sheet  free  of  cracks.    Many  sam- 
ples showed  bend  ductility  at  -25°C,  although  brittle 
failure  occurred  in  all  room- temperature  tensile  tests. 
Additions  of  controlled  amounts  of  impurities  were 
made  to  determine  the  compositional  factors  affecting 
the  room- temperature  ductility  of  Cr.    The  elements 
most  detrimental  were  Ni  (above  0.  2%),  and  C  and  S 
(each  in  quantities  over  0.  015%).    Fe  and  Si  were  not 
especially  harmful  up  to  about  0.  2%.    Variations  in  O 
content  from  about  60  to  3000  ppm  had  no  effect  on  the 
bend  ductility.    Sheet  for  bend  testing  with  less  than 
60  ppm  of  O  could  not  be  obtained  without  additions  of 
C.    It  is  possible  that  a  sharp  increase  in  ductility 
occurs  at  a  lower  O  concentration,  as  is  the  case  for 
Mo.    Ni  had  little  effect  on  the  bend  ductility  in  quanti- 
ties above  the  lowest  attained  (10  ppm). 


Fansteel  Metallurgical  Corp. ,  North  Chicago,  111. 
INFORMAL  MONTHLY  PROGRESS  REPORT  TO  NEPA 
PROJECT  [FOR  OCTOBER  2i-N0VEMBER  20,  1948] 
by  Ralph  Wehrmann.   23  Nov  48,  lOp.  NEPA  831-FAN- 
17;  AD- 203  994. 
Order  from  LC  mi$I,80,  ph$1.80  PB  138  318 


(See  also  PB  138  315) 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
PERIODIC  STATUS  REPORT  NO.   25.  by  L.    Rubin, 
M.    Yim  and  others.   Rept.   for  1  Aug- 31  Oct  58  on  Con- 
tract Nonr- 1841(28).    fI958]  3p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  222 

Contents: 

Solid  solution  strengthening 

Ductility- and- creep- rupture  properties  of  nickel 

Resistivity  changes  during  creep  of  aluminum  alloy 

An  investigation  of  high  temperature  behavior  of 

austenitic  stainless  steels 
(See  also  PB  140  626) 


'Naval  Ordnance  Plant,  Indianapolis,  Ind. 
IMPROVING  VANASIL  HIGH  SILICON  ALUMINUM 
ALLOY  BY  PHOSPHOR  COPPER  MODIFICATION,  by 
J.  C.  Wagner.    16  Feb  55,  24p.  10  refs.   Materials 
rept.  no.  40. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  893 

The  addition  of  a  small  amount  of  dilute  phosphor 
copper  to  Vanasil  exerts  a  powerful  influence  in  re- 
ducing silicon  particle  size  and  segregation.   Modifi- 
cation by  phosphor  copjjer  offers  several  advantages  as 
contrasted  to  modification  by  sodium  or  sodium  salts . 
The  advantages  are:  reliability  and  ease  of  control, 
ability  to  be  effective  throughout  the  duration  of  a  melt 
held  molten  at  least  two  and  one  half  hours ,  and  ability 
to  be  effective  when  the  alloy  is  remelted. 


Research  Inst . ,  Temple  U . ,  Philadelphia ,  Pa . 
HIGH  TEMPERATURE  PROJECT,  by  A.  V.  Crosse 
and  J.  B.  Conway.    Progress  rept.  no.  6,  1  Jan- 
1  July  52,  on  Contract  N9onr-87301.    1  July  52,   16p. 
1  ref.  AD- 135  203  .^ 
Order  from  LC  mi^.40,  ph$3.30  PB  143  758 

The  studies  concerned  with  the  operation  of  powdered 
metal-oxygen  torches  ,  have  been  extended  to  various 
other  powdered  metals  and  alloys  as  follows: 
Aluminum,  Magnesium,  Manganese,  Silicon,  Calcium 
Carbide,  Silicon  Carbide,  Calcium- Silicon,  Zirconium- 
Silicon  and  Aluminum- Silicon.    (See  also  PB  132  012) 


Watertown  Arsenal  Labs. ,  Mass, 
HOT  HARDNESS  AND  TENSILE  PROPERTIES  OF 
STAINLESS  STEEL  TYPE  304,  TITANIUM  ALLOY 
T1-15UA,   AND  SAE  4140  STEEL  AT  300O  AND 
600OF,  by  Anthony  K.  Wong  and  George  Gazza. 
July  59,  36p.    19  refs.    Technical  rept.  no.  WAL 
TR  116/2. 
Order  from  LC  mi$3.  00,  ph$6. 30  PB  142  893 

Hardness  tests  were  made  in  modified  Rockwell  and 
Brinell  machines  equipped  with  a  resistance- heated 
furnace.    Tensile  tests  were  conducted  at  strain 
rates  of  0. 1  and  0.  5  inch  per  second.    Tensile  speci- 
mens were  rapidly  heated  by  an  induction  coil  and 
held  at  temperature  for  one  minute  prior  to  appli- 
cation of  load. 


Watertown  Arsenal  Labs  . ,  Mass  . 
HOT-PRESSED  AND  ROLL-REDUCED  COMPACTS  OF 
ALLOY  Ti-6%A1-4%V  POWDER  RECOVERED  FROM 
WROUGHT  METAL  SCRAP,  by  S.  V.  Arnold.    June  59, 
25p.    WAL  TR-405.7/1;  AD-217  828. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  665 

Massive  scrap  of  alloy  Ti-6%A1-4%V  was  embrittled 
with  hydrogen  and  comminuted  to  powder  of  metal- 
lurgical  quality.    Compacts  of  this  powder,  hot-pressed 
to  theoretical  density  approximated  the  onginal  com- 
nosition  but  showed  equivalent  strength  and  somewhat 
lower  ductility.    Compacts  hot- roll- reduced  developed 
higher  strengths  and  ductility  than  the  commercial 
mill-annealed  wrought  metal. 
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Ferrous  Metals 


Douglas  Aircraft  Co.  ,  Inc.   [El  Segundo.  Calif.  ] 
THE  INFLUENCE  OF  EXTRANEOUS  ELEMENTS  IN 
D  C    ARC  SPECTRA  OF  FERROUS  ALLOYS,   by 
Darwin  P.   Jensen  and  J.    F.   Young.   Rept.   on  Emission 
Spectroanalytical  Procedures,  Contract  AF  33(038) 
AF  33(038)23304.  July  52,  42p.   15  refs.  WADC  Tech- 
nical rept.  52-168;  ATI- 173  043. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  139  068 

The  influence  of  one  alloying  element  upon  the  spectral 
line  intensity  of  any  other  alloying  element  was  sub- 
jected to  investigation  m  the  D.  C.  Arc.    The  study  was 
carried  out  by  making  homogeneous  metallic  alloys  in 


an  induction  furnace.    Manganese,  silicon,  nickel, 
chromium,  molybdenum,  vanadium,  aluminum  and 
copper  were  used  as  the  alloying  elements  in  an  iron 
matrix,  with  percentage  magnitudes  commonly  found 
in  low  alloy  steels. 


\ 
Illinois  U. ,  Urbana. 
INVESTIGATION  OF  THE  CRYSTALLOGRAPHY  OF 
DIFFUSIONLESS  PHASE  CHANGES  IN  STEEL,  by 
C    M.   Wayman.    Summary  rept.  on  Contract  AF 
18(600)1311.    31  Aug  58.   lOp.    13  refs.    Rept.  20-AF; 
AFOSR  [TR]-58-121;  AD-202  922. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  654 

A  summary  of  previous  publications  by  technical 
societies  by  the  authors  on  martensitic  types  c€  phase 
transformations  in  metals. 


Metals  Research  Lab.  ,  Case  Inst,  of  Tech.  , 

Cleveland,  Ohio. 
INVESTIGATION  OF  SIGNIFICANT  PROPERTIES 
AND  CHARACTERISTICS  OF  COLD  WORKED 
STEEL.   Technical  rept,   no.   2  on  Contract  W33-019- 
ORD-6339,    31  Aug  48,   46p.   29  refs,  WAL  rept.   no. 
310/90-8. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  143  760 

The  change  in  the  mechanical  properties  upon  cold 
working  forms  a  general  curve  for  all  steels.    The 
rate  of  change  is  high  from  0  to  20  per  cent  reduction, 
levels  off  for  reductions  from  20  to  60  per  cent  and 
increases  again  for  reductions  above  60  per  cent.    The 
variables  such  as  carbon  content  and  heat  treatment 
before  cold  working  seem  to  have  little  affect  upon  the 
rate  of  change  of  properties.    The  effect  of  these  vari- 
ables is  merely  to  displace  the  properties  after  cold 
working  by  an  amount  which  is  consistant  with  the 
changes  before  cold  working.  ' 


Metals  Research  Lab.  .  Case  Inst,  of  Tech.  , 
Cleveland,  Ohio.  ^„ 

INVESTIGATION  OF  SIGNIFICANT  PROPERTIES 
AND  CHARACTERISTICS  OF  COLD  WORKED 
STEEL    A  COMPARISON  OF  THE  MECHANICAL 
PROPER-nES  OF  COLD  DRAWN  STEEL  BARS  WITH 
A  HEAT  TREATED  4410  STEEL  BAR.   Technical 
rept    no.  23  on  Contract  DA  33-019-ORD-585.  Jan  53, 
17p.  WAL  rept.   no.   310/90-80. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  /59 

The  4140  steel  heat  treated  to  a  tensile  strength  of 
132  000  psi  showed  very  high  ductility,  high  impact 
energy,  low  transition  temperature,  was  notch  insen-^ 
sitive  and  was  only  slightly  anisotropic.    As  compared 
to  the  cold  worked  steels,  the  heat  treated  steel 
showed  higher  mechanical  properties  in  all  ;he  ^e^sts 
made  in  this  investigation  (i.  e.  ,  longitudinal  and  trans 
verse  tensile,  V- notched  Charpy  impact,  and  notched 
tensile  tests).    (See  also  PB  143  760) 


Naval  Weapons  Plant,  Washington,   D.  C. 
INVESTIGATION  OF  THE  EFFECT  OF  HYDROGEN 
EMBRITTLEMENT  AND  ITS  RELIEF  IN  PHOS- 
PHATE  COATED  AISl  4340  AND  1095  STEELS,  by 
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p.  H.  Austin,   S.  V.  Chek  and  Wm,  Lurie. 


12  Aug  59,  33p.    5  refs.    NWPW-T 

rept.  no,  6509. 

Order  from  LC  mi$3. 00,  ph$6. 30 


20-59;   NAVORD 
PB  143  424 


The  effect  of  hydrogen  embrittlem4nt  resulting  from 
the  phosphate  coating  of  AISI  4340  *nd  1095  steels, 
at  various  hardness  levels,  was  inyestigated  by  the 
use  of  susuined  load  (ring)  tests  rriade  at  80%  of  the 
uncoated  notch  breaking  strength  of 
corresponding  hardnesses. 


Nonferrous  (except  liglit)  Metal 


Armour  Research  Foundation,  Cfi 
MEASUREMENT  OF   THE  HEAT 
DENSITY  OF   LIQUID  COPPER,   bi^ 
1  July  56-30  June  57  on  Contract  A 
23p.   1  ref.    WADC  Technical  rept. 
Order  from  LC  mi$2.  70,  ph$4.  80 


icago.   111. 
ICAPACITY  AND 
J.  I.  Lang.    Rept.  for 
33<616)3795.    Nov  57. 
57-488;  AD- 142  138. 
PB  143  647 


The  density  and  specific  heat  of  m6lten 
tough-pitch  copper  meeting  Federal 
QQ-C-576  was  determined  for  the 
2000  to  4000OF. 


Illinois  Inst,  of  Tech.  .  Chicago. 
A  STUDY  OF  ORDER  IN  AU3CU, 
d'Heurle  (Doctoral  thesis)  and  Pau 
rept.  no.  2  on  Contract  Nonr- 1406(03) 
53  refs. 
Order  from  LC  mi$5.  70,  phJ16.  80 


Isothermal  jacket  microcalorimeters  have  been  built  10 
«tudv  the  evolution  of  small  quantil  ies  of  heat  occur 
ring  over  long  pcHnHo  nf  time  at  low  temperature 
calorimeters  have-been  used  tor  a 
disorder  transformation  of  AU3CU 
perature  is  209-2^.    The  total  enthalpy  change  be- 
tween a  completely  ordered  and  a  (Completely  dis 
ordered  sample  is  estimated  to  be 
mole.    At  lOO^C,  in  a  quenched  sa^le  the  rates  of 
ordering  can  be  mere  than  a  thousand  times  greater 
than  would  be  calculated  on  the  baqis  of  the  rates  ob- 
served at  190OC. 


the  steels  for 


electrolytic 
Specification 
temperature  range 


by  Francois 
Gordon.  Technical 
Oct  58,   104p. 

PB  143  246 


The 

ic  bLuviy  \jC  tho  order- 
The  critical  tem- 


New  York  U.  ,   N.   Y. 
RADIOTRACER  STUDIES  OF  ME 
EXCHANGE.    I.    CADMIUM,  by  Cejc 
Robert  Skomorski.    Technical  rept 
DA  30-069- ORD- 1682.    Feb  58.  31 
AD- 154  799. 
Order  from  LC  mi$3.  00,  ph$6.  30 


uin 


The  rate  and  extent  of  exchange 
its  own  ions  in  solutions  of  cadmi 
been  studied  by  using  radioactive 
It  was  not. found  possible  to  meas 
current "./O.   which  would  represeni 
exchange  at  the  metal  surface, 
librium  appears  to  be  reached  wi 
and  the  continuing  pickup  of  activity' 
grain -boundary  diffusion  within  the 


thi 


AL  -  METAL  ION 
il  V.  King  and 
no.  1  on  Contract 
21  refs. 

PB  143  453 
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belween  cadmium  and 
perchlorate  has 
as  a  tracer, 
the  "exchange 
the  actual  rate  of 
surface  equi- 
in  a  few  minutes, 
to  be  controlled  by 
metal.    By  com- 


ure 


Instead, 


parison  with  lattice  diffusion  coefficients  in  the  litera- 
ture by  the  method  of  Fisher,  grain  boundary  diffusion 
coefficients  have  been  estimated  from  exp>eriments  at 
room  temperature  and  at  98°C. 

Structural  Metallurgy  and  Corrosion 


Armour  Research  Foundation,  Chicago,  111. 
A  STUDY  OF  HIGH  TENSILE  BRASSES    Final  rept. 
for  20  Apr  56-28  Feb  58  on  Contract  NObs-72136. 
31  Mar  58,  89p.   13  refs.    AD- 162  371. 
Order  from  LC  mi^.  80,  ph$15.  30  PB  143  937 

Effects  of  composition,  constitution,  and  past  history 
on  the  fracture  characteristics  (particularly  stress - 
corrosion  susceptibility)  of  two  high  tensile  brasses 
(manganese  bronzes).    Stress -corrosion  and  stress - 
rupture  tests  in  3%  salt  water  were  run.    In  the  base 
wrought  alloy  (46B15e)  the  only  cases  where  stress 
corrosion  susceptibility  was  observed  were  those 
where  only  p  phase  was  present.    The  casting  alloy 
(SAE  430B)  and  its  compositional  modifications  were 
sensitive  to  stress -corrosion  cracking.    This  suscep- 
tibility is  enhanced  as  the  zinc  content  is  increased  or 
as  the  processing  temperature  is  raised. 


Bureau  of  Ships,   Washington,  D.  C. 
STATISTICAL  PLAN  FOR  THE  EXPERIMENT  ON 
CORROSION  BY  H2O  AND  O2  IN  ISOPROPYL 
BIPHENYL,  by  A.  Ueberman.    16  Oct  56,   8p.    3  refs. 
Rept.  no.  310B-28R1;  AEM44  980. 
Order  from  LC  mi$1.80,  ph$l.  80  PB  138  630 

To  determine  if  corrosion  of  fuel  cladding  materials 
is  accelerated  by  H2O  and  O2  in  isopropyl  biphenyl. 


Columbia  u. ,   N«w  York. 
EFFECTS  OF  GASEOUS  AND  LIQUID  ENVIRON- 
MENTS ON  THE  BRITTLE  FRACTURE  OF  ZINC 
SINGLE  CRYSTALS,  by  L.  C.  Weiner.    Rept.  on 
Contract  AF  18(600)898.    29  Aug  57,  7p.    20  refs. 
AFOSR-TN-57-553;  AD- 136  537. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  130  241 

The  effects  were  studied  of  solid  environments  on 
the  brittle  fracture  of  Zn  single  crystals.    Results  are 
given  of  gaseous  and  liquid  environments  on  cleavage 
strength.    N,  H,  He,  and  CO2  did  not  react  with  the 
Zn  crystals  to  produce  a  surface  coating  and  did  not 
effect cp,   the  normal  fracture  stress.    HCl  and  H2S 
reacted  to  form  a  uniform,  adherent  surface  layer  of 
ZnCl2  and  ZnS,   respectively.    The  films  were  of 
sufficient  thickness  to  cause  an  increase  infp  of  the 
same  order  of  magnitude  as  that  of  initially  coated 
specimens.    An  O  atmosphere  increasedc^p  similar 
to  that  noted  with  coated  crystals,  but  no  coating  was 
visible.    However,  specimens  treated  in  an  O  atmos- 
phere and  subsequently  etched  in  dilute  HNO3  gave 
a  value  of  rpj^  (mean  value)  of  2475  psi.    A  ZNO 
-surface  film  of  sufficient  thickness  was  formed  to 
cause  this  large  increase  in  <Tp.   A  gaseous  or  liquid 
environment  will  only  increase  the  cleavage  strength 
of  initially  clean  Zn  single  crystals,  when  the  medium 
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reacts  to  form  an  adherent  surface  film  of  a  thicknes! 
greater  than  a  few  hundred  angstroms. 


Container  Labs.  ,  Inc.  ,  Washington,  D.  C. 
FVALUATION  OF   VOLATILE  CORROSION  INHBl- 
TORS  FOR  PRESERVATION  AND  PACKAGING. 
PART  1.    LITERATURE  SURVEY  AND  PRELIMINARY 
INVESTIGATION,  by  Gordon  S.  Mustin.  Rept.  on  Con- 
tract DA  18-108-CML-6424.    20  Jan  58,  87p.  216  refs. 

Order  "frorLC  mi$4.  80,  ph$13.  80         PB  143  295 

The  objective  of  this  Part  I  study  is  to  assemble, 
review    and  evaluate  published  literature  and  nuhtary 
aeency' reports,  as  well  as  current  work  in  progress, 
as  available,  with  a  view  to  determining  additional  in- 
vestigations required  to  evaluate  specific  applications 
to  Chemical  Corps  equipment. 

Defense  Metals  Information  Center,  Battelle 
Memorial  Information  Center,  Columbus,  Ohio. 
TITANIUM  ALLOYS  FOR  HIGH-TEMPERATURE 
USE  STRENGTHENED  BY  FIBERS  OR  DISPERSED 
PARTICLES,  by  J.  W.  HoUaday.   Rept.  on  Contract 
AF  18(600)1375.    31  Aug  59,  79p.  20  refs.   Rept    117. 
Order  from  OTS  $2. 00  PB  151  073 

Available  data  are  reviewed  on  heterogeneous  struc- 
tures of  titanium  in  which  the  titanium  matrix  is  re- 
inforced by  a  dispersion  of  metal  fibers  or  particles. 
Fiber  reinforcement  offers  promise  for  improving  the 
shorttime  strength  and  modulus  of  elasticity  in  the 
temperature  range  of  1000  to  1400  F.    It  has  been 
demonstrated  that  titanium  can  be  strengthened  by  dis- 
persion hardening  and  by  fiber  reinforcement,  although 
the  best  conditions  have  not  yet  been  fully  established. 


Franklin  Inst.  Labs,  for  Research  and  Development, 

Philadelphia,   Pa. 
ETCH  PATTERNS  IN  ZINC,  by  Victor  V.  Damiano 
and  Marvin  Herman.    Interim  rept.  on  Contract 
AF  18(600)1581.   July  59,  24p.    4  refs.    Rept.  no. 
I-A1878-3;  AFOSR-TN-59-133;  AD-210  861. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  674 

Loops  and  spiral  etch  patterns  were  observed  on 
surfaces  parallel  or  nearly  parallel  to  the  basal 
plane  of  zinc.    These  observations  have  been  tenta- 
tively interpreted  as  the  dissolution  of  a  step  in  the 
surface  with  the  end  of  the  steps  pinned. 


Michigan  U.  FResearch  Inst.  ]  Ann  Arbor. 
DEVEUDPMENT  OF  APPARATUS  AND  METHODS 
FOR  MEASUREMENT  OF  CREEP  AT  TEMPERA- 
TURES TO  3500OF,  by  M.  J.  Sinnott.    Progress 
rept.  no.  4.    Nov  1948,   8p.    NEPA  846-MIC-4; 

AD- 204  942.  ^  ,00  o^-r 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  947 

Portions  of  this  report  are  illegible. 


Naval  Engineering  Experiment  Station,  Annapolis, 

Md. 
EVALUATION  OF  CORROSION  RESISTANCE  OF 
CHROMIUM  BASE  ALLOYS  TO  HIGH  TEMPERA- 
TURE GASES  FROM  RESIDUAL  FUELS,  by  Henry  W. 
Schab  and  Frank  R.  Gessner,  Jr.    U  Feb  57.  42p. 
1  ref     Research  and  development  rept.  070312D. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  143  873 

The  corrosion  resistance  of  several  chromium  aNoys 
to  high  temperature  gases  was  determined  by  burning 
residual  type  fuels  in  small  atmospheric  combustors 
and  full-scale  pressurized  gas  turbine  type  combus- 
tors.   Tests  show  that  the  corrosion  attack  on  these 
alloys,  by  combustion  products  of  the  residual  fuels 
burned  to  produce  temperatures  of  1600^  and  1700°F, 
was  less  than  that  suffered  by  the  base  line  material, 
AISI  310  (25%  Cr  -  20%  Ni)  alloy. 


Naval  Engineering  Experiment  Station.  Annapolis,  Md. 
OIL-ASH  CORROSION  RESISTANCE  OF   THREE 
CHROMIUM- ALUMINUM- IRON  ALLOYS,   by  W.  B. 
Ennis.    9  Dec  57,   lOp.  3  refs.    Letter  rept.  no. 
07031 2E. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  874 

The  three  alloys  tested  in  the  microburner  rigs  indi- 
cated good  corrosion  resistance  to  oil-ash  products, 
when  compared  to  the  310  alloy. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
TENSILE  PROPERTIES  OF  MICROSHRINKAGE- 
GRADED  AZ-63  MAGNESIUM  ALLOY,  by 
L  J.  Feinberg  and  J.  D.  Grim s lev.    11  Mar  58,  37p. 
3  refs.   NAVORD  rept.  6074. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  143  761 

A  determination  of  tensile  properties  related  to  the 
degree  of  the  defect  obtained  in  radiographic  classi- 
fication is  described.    Expected  minimum  properties 
for  AZ-63  casting  material  containing  six  degrees 
of  microshrinkage  are  presented. 


Powder  Metallurgy  Lab.  ,  Rensselaer  Polytechnic 

Inst.  ,  Troy.  N.  Y 
CEMENTED  CARBIDE  COMPOSITION  CONTAINING 
NON- STRATEGIC  METALS  AS  BINDERS,   by 
F.   V.   Lenel  and  M.   F.  Hoffman.   Final  rept.  on  Con- 
tract NObs-552 19.  June  54,   I20p.   11  refs. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  143  645 

Cemented  carbides  of  the  compositions  90  WC  -  10 
Co.  90  WC  -  10  Ni  and  90  WC  -  10  Fe  were  sintered 
(a)  conventionally  without  the  application  of  pressure 
during  sintering,(b)  by  passing  an  electric  current 
through  the  samples  and  simultaneously  applying  pres- 
sure.   Cemented  carbides  of  the  compositions  82  WC  - 
8  TiC  -  10  Co,  82  WC  -  8  TiC  -  10  Ni  and  82  WC  - 
10  TiC  -  10  Fe  were  resistance  sintered  under  pres- 
sure.   Cutting  tool  inserts  were  prepared  from  the 
resistance  sintered  carbide  samples.    Among  the  three 
compositions,  the  one  with  cobalt  was  superior  to  the 
one  with  iron,  which  in  turn  was  superior  to  the  one 
with  nickel.    The  solubility  of  WC  in  nickel  at  2400OF 


83 


appears  to  be  12%  by  weight;  of  WC  in  cobalt  at  23750F 
was  more  than  14  weight  percent;  of  WC  in  an  alloy  of 
60  percent  iron  40%  nickel  at  2aD0OF  as  approximately 
5  weight  percent. 


NUCLEAR   PHYSICS   AND 
NUCLEAR  CHEMI§^^. 


Rock  Island  Arsenal  Lab.  ,   111 
THE  EFFECT  OF  PROLONGElD  AND 
HEATING  ON  PETROLATUM 


F 


by  R.  E.  Johnson.    Rept.  no.  16  <^n  Rust  Preventives, 

envelopment  of  New  Improved 

15  Nov  51,  25p.   2  refs.    RIA  Lab 

Order  from  LC  mi$2.  70,  ph$4.  feo  PB  143  869 


th; 


Apparently  prolonged  and  exces 
have  an  appreciable  effect  on 
of  the  Petrolatum  Type  Rust  F*re|vent 
coated  with  the  materials  after 
protection  requirements  of  the 
the  original  materials.    A  defin 
was  noted  throughout  the  heatinj 
deleterious  effects  this  may  ha 
in  the  protective  ability  of  the  ntate 
accelerated  tests  were  concern*  d 


ive  heating  does  not 
protective  properties 
ives,   as  panels 
leating  passed  the 
pecification  as  well  as 

increase  in  acidity 
period,  however,  any 
had  was  not  evident 
rials  as  far  as 
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Rock  Island  Arsenal  Lab.  ,   111. 
WATER  DISPLACING  RUST  PR 
WATER  STABILITY,    DILUTION 
MENT  FROM  RUSTED  SURFACES 
Rept.  no.  12  on  Rust  Preventives 
Improved  Test  Methods.    25  Jan 
Lab.  no.  50-79. 
Order  from  LC  mi$3.  30,  ph$7.  $0 


VENTIVES.    Ill: 
AND  DISPLACE- 
by  D.  Bootzin. 
Development  of 
50,   47p.   4  refs.    RIA 
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A  water  stability  test,  employing 
combining  water  displacement 
developed  and  recommended  to 
AXS-1759  water  displacement 
preventives  proved  impwrtant  in 
of  safety  provided  by  manufactu 
displacement  action  and  as  a 
of  additive  used  in  their  product 
recommended  to  be  incorporate< 
tion  revision.    The  water  displ 
mended  was  found  to  be  more  s 
ploying  rusted  surfaces  since 
materials  could  not  be  detected 
Water  displacing  rust  preventi 
placed  water  and  arrested  furthe 
on  the  inherent  protective  cha 
compound. 


Rutgers  State  U.  Coll 

Brunswick,  N.J. 
ON  THE  MECHANISM  OF   REORYSTALl 
ALUMINUM,  by  Sigmund  Weiss 
no.  10  on  Contract  Nonr-404(09 
Order  from  LC  mi$3.00,  ph$6. 
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Harvard  U.  .   Cambridge,   Mass.  ^'^^i?^'*^-^ 
THE  HALF -LIFE  OF   THE  ME-Tj^ABLE-T^^ 
A3i:  of  the  NITROGEN  MOCfecLo^Jiy 
0.  Oldenberg.    Final  rept.  for  1  Disc  55^51  Dec 
Contract  Nonr- 1866(08).    I  Oct  57,    lOp.   2  refs" 
Order  from  LC  mi$l.  80,   ph$l.  80  P^^^  901 
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Maryland  U. ,   College  Park.  .,-'  ^-..iti'.: 

ON  THE  LEPTONIC  DECAY  MODES  OF  K-fiBBTOf^'^"' 
by  K.  Chadan  and  S.  Oneda.    Rept.  on  Contract'  Al^'    ^ 
49(638)24.    Aug  59,   Up.    12  refs.    Physics  Dept. 
Technical  rept.  no.  151;  AFOSR-TN-59-877. 
Order  from  LC  mi$2.  40,  ph$3.  30         PB  143  639 


Michigan  U.  [Research  Inst.  ]   Ann  Arbor. 
NOTE  ON  THE  PAIS-PICCIONI  EXPERIMENT,   by 
K.  M.  Case.    Technical  rept.  on  Contract  Nonr- 
1224(15).    Mar  5eu   17p.    5  refs.    2457-1-T. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  127  864 

Two  experiments  to  check  the  Gellmann-Pais 
"particle  mixture"  suggestion  are  analyzed,   using 
a  detailed,  if  crude,  phenomenological  description. 
A  cloud-chamber  experiment  of  the  type  proposed 
by  Pais  and  Piccioni  is  compared  to  an  experiment 
using  a  liquid-xenon  bubble  chamber.    It  is  found 
that  for  likely  values  of  the  parameters  involved, 
both  experiments  are  considerably  more  difficult 
than  envisaged  by  Pais  and  Piccioni.    For  intensity 
reasons,  the  bubble- chamber  experiment  seems 
preferable.    However,  unless  quite  accidentally  the 
relevant  cross  sections  have  rather  special  values, 
it  would  seem  that  experiments  of  this  type  would 
have  to  wait  until  accelerators  are  available  capable 
,<rf' producing  considerably  greater  intensities  than 
those  in  ojjeration  at  present. 

Instruments  and  Installations 


Aeronautical  Research  Lab.  ,  Wright  Air  Develop- 
ment Center,   Wright- Patterson  AFB,   Ohio. 

DESIGN  AND  CONSTRUCTION  OF  A  GASEOUS 

XENON  PARTICLE  DETECTOR,   by  Raymond  H. 

Kelly.    May  59,   17p.  7  refs.    WADC  Technical  note 

59-103;  AD-216  088. 

Order  from  OTS  $0.  50  PB  161  069 

The  techniques  for  building  stable,  demountable, 
gaseous  xenon  particle  detectors  are  describe.    The 
aspects  of  design,  construction,  and  use  which  are 
most  apt  to  be  troublesome  are  considered  in  detail. 


iBureau  of  Standards,  Washington,   D.   C 
«**wST5Cr!feHIC  DOSIMETRY  AT  TOTAL  EXPOSURE 
L€VEi.S  BELOW  20  mr,   by  Margarete  Ehrlich  and 
^Viilwh  L.  McLaughlin.    Oct  59,   26p.    Technical 

note  29.^-;-^"  rm   ici  qqq 

Order  rtim  OTS  $0.  50  PB  151  388 

Assemblies  of  commercial  photographic  material 
sandwiched  between  two  plastic  scintillators  can  be 
used  to  mea^Oi^e  high-energy  X-  or  gamma- ray  ex- 
posures downro  1  mr  and  less.    The  energy- dependence 
of  the  assemblies'  response  is  much  less  than  that  of 
a  c'bhventtonal  photographic  dosimeter,  in  some  in- 
stances allowing  an  exposure  interpretation  with  an 
rt>accuracy  of  ±25_percent  over  the  energy  range  from 
'  ^bout  0.  1  Mev  to  1.  25  Mev.    However,   low-intensity 
5.x reciprocity  failure  limits  the  range  of  applicability  of 
the  system.    Conventional  photographic  dosimeters, 
not  incorporating  scintillators,  are  usually  preferable 
v' lor  routine  personnel  dosimetry.    By  extending  the 
"monitoring  period,  it  may  be  possible  to  avoid 
persofinel  dosimetry  below  20  mr  entirely.    However, 
by  doing  this,  one  introduces  additional  difficulties 
because  of  instabilities  in  the  photographic  image.    In 
some  instances,  an  increase  in  effective  emulsion 
thickness,  achieved  by  using  stacks  of  identical  films, 
may  lead  to  an  increase  in  emulsion  sensitivity  suf- 
ficient to  extend  the  useful  range  of  a  film  badge  well 
below  20  mr,  without  the  use  of  a  scintillator. 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
GROUND  ZERO  LOCATORS,  by  J.  D.  Loconti, 
H.  W.  Coles,  and  C.   D.  Thron.    1  Nov  56,   I6p. 
2  refs.    Research  rept.  High  Polymer  series  no.  7. 
Order  from  LC  mi $2.  40,  ph$3. 30  PB  139  015 

One  of  the  problems  of  defense  in  the  event  of  atomic 
warfare  is  the  accurate  pinpointing  of  ground  zero  of 
an  atomic  explosion.    Since  atomic  explosions  cause 
destruction  on  such  a  vast  scale  in  contrast  to  con- 
ventional explosives,  it  will  not  be  readily  apparent 
where  a  bomb  has  been  dropped.    The  types  of  de- 
struction surrounding  zero  point  will  vary  with  dis- 
tance, and  the  type  at  rescue  operations  needed  will 
depend  upon  the  nature  of  the  destruction.    Thus  a 
rapid  determination  of  zero  is  critical  to  a  well- 
planned  fire  fighting  and  rescue  operation. 


Nu'ctisar  Engineering  and  Power 
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'8Snvair,nP^6rt  Worth,  Tex. 

CALIBRATION  OF  THE  ASTR.  by  J.  C  Nance.    Rept. 
on  Contract  AF  33(600)32054.    1  Nov  57.   139p.  7  refs. 
NARF-57-48T;  FZK-9-090. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  143  872 

The  Aircraft  Shield  Test  Reactor  (ASTR)  is  a  one 
megawatt  Convair-built  reactor  designed  primarily  to 


provide  a  radiation  source  for  airborne  shielding 
studies  related  to  the  Aircraft  Nuclear  Propulsion  pro- 
ject.   This  is  a  summary  report  on  the  early  experi- 
ments performed  with  the  ASTR.    The  purposes  of  the 
experiments  were  in  general:  (1)  To  assemble  all  reac- 
tor comporients  into  an  operating  system  (minus  fis- 
sionable material)  and  establish  the  operational  integ- 
rity of  the  system  prior  to  the  critical  experiment.  (2) 
To  perform  the  critical  experiment  and  determine  the 
controllability  of  the  reactor  under  idealized  condi- 
tions. (3)  To  establish  (by  a  series  of  low  power  exper- 
iments) the  important  nuclear  characteristics  of  the 
reactor  and  shield  system.  (4)  To  establish  an  absolute 
low  power  calibration  of  the  reactor  and  associated 
instrumentation.  (5)  To  determine  (by  the  thermal 
calibration  method)  the  linearity  of  reactor  instrumen- 
tation at  high  powers  as  compared  to  low  pxjwer  cali- 
bration.   Results  of  the  above  experiments  have  proven 
the  adequacy  of  the  reactor  system  from  the  standpoint 
of  safety,  operability,   and  reliability. 


Naval  Research  Lab.  ,  Washington,   D.   C. 
HEAT- TRANSFER  STUDIES  ON  A  FORCED  CONVEC- 
TION LOOP  WITH  MONOISOPROPYLBIPHENYL,   by 
J.  P.  Stone,   C.  T.  Ewing  and  others.    Final  rept. 
21  Nov  58,    16p.  9  refs.    Rept.  5225.  a 

Order  from  OTS  $0.  50  PB  151  159 

Heat-transfer  coefficients  for  monoisopropylbiphenyl, 
heated  in  a  long  horizontal  tube  under  conditions  of  tur- 
bulent flow,  are  correlated  to  an  average  deviation  of 
^0.  99  percent  with  an  equation  of  the  Dittus-Boeltertype. 
Physical  properties  used  in  correlation  work  are  pre- 
sented.   The  coefficients  extended  from  463  to  3107 
Btu/hr-ft2-OF  for  the  following  ranges  of  conditions: 
bulk-fluid  temperatures,   240O  to  6O4OF;  heat-transfer 
surface  temperatures,  312°  to  816°F;  heat  fluxes, 
44,  800  to  308,  000  Btu/hr-ft2;  Reynolds  numbers,  18,  500 
to  350,  000;  fluid  velocities,  5.  7  to  36.  4  ft/sec.    In 
fouling  experiments,  no  scaling  of  the  heat-transfer 
surface  of  an  organic  type  was  observed  at  the  extreme 
attainable  conditions  of  850OF  heat-transfer  surface 
temperature  and  5  ft/sec  fluid  velocity.    The  condition 
of  the  equipment  after  2-1/2  years  of  service  is 
discussed.  ' 


Vitro  Corp.  of  America,  New  York. 
CONCEPTUAL  DESIGN  OF   20  Mw  NUCLEAR  HEAT- 
ING PLANT,  by  G.  Caravella,   R.  Epstein  and  others. 
Rept    on  Contract  DA  44-009-eng-2861.    1  Nov  56,  de- 
classified 1  Oct  57.    209p.   33  refs.    KLX-1769. 
Order  from  LC  mi$9.  30,  ph$31.  80  PB  138  972 

The  conceptual  design  reported  herein  describes  a 
nuclear  power  plant  whose  prime  purpose  is  the  in- 
direct generation  of  steam  for  space  heating  and  other 
low  temperature  applications.    A  pressurized  water 
reactor  with  a  core  consisting  of  highly  enriched 
uranium  (UO2)  embedded  in  stainless  steel  has  been 
selected  for  this  application.    The  fuel  plates  consist 
of  highly  enriched  UO2  embedded  in  a  matrix  of  stain- 
less steel  and  clad  with  stainless  steel. 


Vitro  Corp.  of  America,  New  York. 
CONCEPTUAL  DESIGN  OF  20  Mw  NUCLEAR  HEAT- 
ING PLANT:   ADDENDUM  AND  ERRATA.    Rept.  on 
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Contract  DA  44-009-eng-2861. 
10  Oct  57.    lOp.    KLX-1769A. 
Order  from  LC  mi$l.  80,  ph$l. 

See  also  PB  138  972 


Jan  57,  declassified 
8l)  PB  138  972S 


Nuclear  Reacfions 


Maryland  U. ,   CoDege  Park, 
ON  THE  SUPPRESSION  OF  P- 
(K',   p)   ATOMS,   by  T.   B.   Day, 
J.  Sucher.    Kept,  on  Contracts  A 
AT( 40- 1)2504.    June  59,    lip.    18 
Technical  rept.  no.  137;  AFOSR 
AD-217  393. 
Order  from  LC  mi $2.  40,  ph$3 


STATE  CAPTURE  IN 
Z.  A.   Snow,  and 
7  49(638)24  and 
refs.    Riysics  Dept. 
TN-59-606; 


3) 


Nepa  Div.  ,  Fairchild  Engine  ar|d  Airplane  Corp.  , 

Oak  Ridge,  Tenn. 
A  DISCUSSION  ON  K  EXCESS, 
30  Mar  48.   20p.    NEPA  478- STR 
Order  from  LC  mi$2.  40.   ph$3.  3t) 


Radioactivity 


PB  143  346 


)y  R.  L.  Echols. 
1;  AD- 203  999. 

PB  138  316 


'ort  Knox,  Ky. 
:TA- EXCITED 
^iakes,  O.  E.  Weir. 
Lcal  and  Medical 
July  58,   15p. 

PB  138  677 


Army  Medical  Research  Lab 
OPTIMUM  X-RAY  YIELDS  DM  B 
X-RAY  SOURCES,  by  J.  G.  Ker 
and  A.  T.  Krebs.    Rept.  on  Biol 
Aspects  of  Ionizing  Radiation.    2 
24  refs.    Rept.  no.  349. 
Order  from  LC  mi$2.  40,  ph$3. 

The  K  X-ray  yield  excited  by  bett -particles  in 
various  target  materials  increased  with  increasing 
target  thickness  up  to  a  maximuri,  after  which  the 
yield  decreased  because  of  X-ray  absorption  by 
target  material. 


Boeing  Airplane  Co. ,  Seattle,  Wash. 
RADIATION  DAMAGE  TO  TRA>  SISTORS,  by 
D.  A.  Hicks,  D.  V.  Keller  and  ethers.    Rqjt.  on 
Contract  AF  33(600)35030.    1  De<  58,  124p.    19  refs. 
Document  no.  D5-2880. 
Order  from  LC  mi$6.  30  PB  143  692 

Studies  of  the  radiation  damage  1 3  23  transistor  typesj 
power  and  frequency  ranges  for  poth  silicon  and 
germanium.    The  damage  constant  (K)  for  each  tran- 
sistor type  was  determined.   Tha  average  values  are 
(4.  2  t  0.  2)  X  10^^  nvt-x*sec  for  n+base  germanium, 
(1.  81  0.  2)  X  10^^  nvt-usec  for  p^base  germanium, 
(3.  ll  0.  4)  X  10^^  nvt-u-sec  for  n-base  silicon,  juid 
(4.  6t  3.  3)  X  10^^  nvt-iosec  for  p-base  silicon.    Lar- 
ger K  indicates  smaller  susceptibility  to  permanent 
radiation  damage. 


General  Electric  Research  Lab.,  Schenectady,  N.Y. 
SURVEY  OF  RADIATION  DAMAGE  THRESHOLDS,  by 
R.  M.  Walker.    Scientific  rept.  no,  1  on  Contract 
AF  19(604)5557.    July  59,  33p.  70  refs  .  AFCRC-TN- 
59-552. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  403 

We  will  be  concerned  here  only  with  the  process  known 
as  direct  displacement.    It  takes  energy  to  force  an 
atom  into  an  interstitial  position,  and  the  distinguishing 
feature  of  the  displacement  process  is  that  there  is  a 
minimum  threshold  energy  which  must  be  transmined 
to  the  nuclei  before  damage  occurs  .    The  present 
report  is  a  review  of  the  existing  information  on 
threshold  energies  .    The  basic  theory  is  reviewed  in 
the  first  section.    The  experimental  information  is 
summarized  in  the  second  section .    In  the  final  section 
the  present  status  of  the  problem  is  discussed  and 
suggestions  are  made  for  future  work. 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Naval  School  of  Aviation  Medicine,  Pensacola.  Fla. 
READABILITY  OF  NAVCAD  SELECTION  TESTS,  by 
Robert  F.   Lockman.   30  Sep  53,  6p.  6  refs.  Proj. 
NM  001  057.  16.  05. 
Order  from  LC  mi$l.  80,  ph$l.  80     ^  PB  143  437 

The  results  of  this  study  demonstrate  that  the  present 
tests  in  the  NavCad  selection  battery  as  well  as  those 
under  experimental  evaluation  are  at  suitable  levels 
of  reading  difficulty  for  use  with  NavCad  applicants. 
Thus,  failure  on  any  of  these  tests  by  an  applicant 
must  be  assigned  to  some  variable  other  than  the  com- 
plexity of  the  language  of  the  tests.  This  report  should 
be  of  interest  to  individuals  in  test  construction  and  in 
selection  and  classification  programs. 


PHYSICS 


Michigan  U.  Coll.  of  Engineering,  Ann  Arbor. 
SCALAR  DIFFRACTION  BY  AN  ELLIPTIC  CYLIN- 
DER, by  N.   D.  Kazarinoff  and  R.  K.  Ritt.    Rept.  on 
Contract  AF  19(604)4993.    June  59,   27p.   7  refs.    Rept. 
no.  287 1- 2- T;  AFCRC-TN-59-394. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  196 

The  method  given  in  Reference  1  is  applied  to  the  case 
of  scalar  scattering  by  a  perfectly  reflecting  elliptic 
cylinder  illuminated  by  waves  from  a  line  source 
parallel  to  the  axis  of  the  cylinder.    The  surface  distri- 
bution in  the  shadow  zone  is  calculated,  and  the  "creep- 
ing wave"  representation  for  the  scattered  field  in  the 
shadow  zone  is  derived.    It  is  shown  that  the  results 
are  applicable  if  and  only  if  Rq^^I,  where  Ro  is  the 
smallest  radius  of  curvature  on  the  cylinder  andcj  is 
the  wave  number. 
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New  York  U. ,  N.  Y. 
FLUORESCENCE  AND  CONDUCTIVITY  PHENOM- 
ENA, by  Hartmut  Kallmann.    Quarterly  rept.  no.  4, 
Nov  *55-Jan  56,  on  Contract  DA.  36-039-SC-64526. 
May  56,  47p. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  936 

Contents: 

Gamma  ray  and  U.  V.  induced  fluorescence  in  solu- 
tions with  more  than  one  solvent 

Further  investigations  into  trap  distributions  and 
non- radiative  transitions 

(See  also  PB  135  933) 


Acoustics 


California  U. ,  Los  Angeles. 
THE  ABSORPTION  OF  SOUND  IN  GAS  MIXTURES* 
by  Frank  A.  Angona.   Technical  rqjt.  no.  5  on 
Contract  N6onr -275(07).    Jan  53,  89p.    Z5  refs. 
Order  from  LC  mi$4.  80,  ph$I3.  80         PB  143  216 


California  U. ,  Los  Angeles. 
ABSORPTION  OF  ULTRASONIC  WAVES  IN 
AQUEOUS  SOLUTIONS  OF  MAGNESIUM  SULFATE, 
by  Oscar  Bryan  Wilson,  Jr.    Technical  rept.  no.  4 
on  Contract  N6onr-:^75(07).   June  51,  97p.    23  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  143  215 


California  U. ,  Los  Angeles. 
SOUND  ABSORPTION  IN  MAGNESIUM  SULPHATE 
SOLUTIONS,  by  David  Alan  Bies.    Technical  rept. 
no.  6  on  Contract  N6onr- 275(07).   June  53,  71p. 
19  r^s 
Order  from  LC  mi$4. 50,  ph$12.  30         PB  143  217 


California  U. ,  Los  Angeles.  . 

A  STUDY  OF  FINITE  AMPLITUDE  DISTORTION 
OF  A  SOUND  WAVE  IN  AIR,  by  O.  Norman 
Geertsen.    Technical  rept.  no.  3  on  Contract  N6onr- 
275(07).    May  51,  26p.    11  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143. 049 


C:amegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 
ON  THE  SCATTERING  OF  WAVES  BY  A  DISK,  by 
Albert  E.  Heins  and  Richard  C.  MacCamy.    Technical 
rept.  no.  29  on  Contract  AF  49(638)227.    June  59, 
21p.    5  refs.    AFOSR-TN-59-721. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  773 


[Max- Planck  Inst.  fUr  Stromungsforschung  (Germany)] 
RESEARCH  ON  INVESTIGATION  OF  THE  INTER- 
ACTION OF   SOUND  AND  TURBUl.ENCE,   by 
[W    Tellmien].    Annual  rept.  for  1  Dec  56-30  Nov  57  on 
Contract  AF  61(514)1143.    [1958]  37p.   8  refs.    [AFOSR- 
TN-58-236];  AD- 154  138. 
Order  from  LC  mi$3.00.  ph$6.  30  PB  143  402 


Investigation  was  made  of  the  elementary  process  of 
scattering  of  sound  by  a  vortex  and  of  the  dependence  of 
the  scattering  properties  on  the  characteristic  param- 
eters of  the  problem.    Consideration  is  given  to  super- 
position of  the  effects  of  elementary  scattering  in  a 
field  of  flow  in  which  the  vortices  are  statistically  dis- 
tributed due  to  an  arbitrarily  given  distribution  function 
controlling  direction  of  the  axis,   size  and  circulation  of 
the  vortices.    This  case  represents  the  turbulent 
motion.    Because  the  distribution  function  can  be 
chosen  arbitrarily  one  can  treat,  for  instance,  iso- 
tropic as  well  as  non- isotropic  turbulence. 


Metals  Research  Lab.  ,  Brown  U.  ,  Providence,   R.   I. 
SCATTERING  OF   ELASTIC  WAVES  IN  ISOTROPIC 
MEDIA  BY  SPHERICAL  OBSTACLES,   by  Norman  G. 
Einspruch  and  Rohn  Truell.   Technical  rept.   on  Con- 
tract DA  19-020-ORD-4581.   1  Dec  58,   109p.  27  refs. 
AD- 209  373. 
Order  from  LC  mi$5.70,  ph$l6.  80  PB  143  091 

The  method  of  Ying  and  Truell  for  studying  the  scatter- 
ing of  compressional  elastic  waves  by  simple  spherical 
obstacles  has  been  applied  to  the  analysis  of  scattering 
of  compressional  elastic  waves  by  a  fluid  filled  cavity 
and  by  layered  obstacles  in  which  the  core  of  the  lay- 
er^ scatterer  is  a  (a)  cavity,  (b)  rigid  sphere,  (c) 
fluid  filled  cavity,  (d)  elastic  material  of  properties 
different  from  those  of  the  surrounding  medium.    A 
general  expression  for  the  scattering  cr.ss  section 
offered  to  a  compressional  wave  has  been  derived.    An 
analysis  of  the  scattering  of  transverse  elastic  waves 
by  spherical  obstacles  has  been  performed. 


RCA  Defense  Electronic  Products,  Camden,  N.  J. 
DESIGN  AND  STUDY  OF  CORRELATION  INSTRU- 
MENTATION FOR  SPEECH  ANALYSIS  AND  SYN- 
THESIS,  by  D.  T.   Hoger  and  F.  L.  Putzrath. 
Scientific  rept.  no.  2  on  Contract  AF  19(604)4128. 
31  July  59,  54p.   1  ref.    AFCRC-TN-59-566. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  360 

This  report  covers  the  studies  leading  to  the  selection 
of  an  optimum  analog  instrumentation  for  processing 
the  output  signal  of  a  Vocoder  for  digital  transmission 
over  a  standard  voice  channel.    The  system  is  based 
upon  the  matching  of  the  incoming  voice  events 
against  a  catalog  of  speech  patterns  so  that  only  the 
panem  number,   rather  than  the  speech  event  itself, 
need  be  transmitted.    In  the  receiver,  the  proper 
speech  pattern  is  retrieved  from  a  similar  memory 
and  generates  the  required  voltages  for  the  Vocoder 
synthesizer.    The  system  that  was  treated  in  detail 
features  completely  analog  processing  so  that  small 
deviations  in  the  pattern  can  readily  be  accommodated. 
Time  sequential,   rather  than  parallel  pattern  com- 
parison, is  employed.    A  single  magnetic  drum  is 
used  as  the  storage  medium  which  can  serve  any 
number  of  voice  channels.    A  complete  analysis  of 
the  system  was  made  and  no  serious  implementation 
problems  were  encountered. 
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Electricity  and  Magnetism 


Institute  of  Mathematical  Sciences,   New  York  U.  , 

N.   Y. 
BASIC  MATHEMATICAL   RESEAlRCH 
MAGNETIC  THEORY,   by  Morri 
no.   BR -25  on  Contract  AF  18(6001)367 
24  refs.    AFOSR  TR-58-80;  AD 
Order  from  LC  mi$2.  40.  ph$3.  30 
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Naval  Ordnance  Lab . ,  White 
MAGNETIC  PROPERTIES  OF 
CHROMITE-ALUMINATES,  by 
1  May  58.  133p.  34  refs.  NAVOHD 
Order  from  LC  mi$6.90,  ph$21. 


Md. 

MANGANESE 
Pilmer  L.  Edwards 
rept.  6099. 
JO  PB  143  339 


This  paper  reports  on  an  expen 
magnetic  properties  of  the  spinel 
MnCr204-MnAl204-  This  series 
study  because  \tiCr204  has  a  s 
absolute  zero  which  is  inconsis 
theory  and  which  has  been 
of  Yafet  and  Kittel  angles  on  the 
and  Lotgering .  The  MnCr204 
particularly  useful  for  such  a  s 
only  one  type  (approximately)  of 
sublattice.  The  first  chapter  of 
introduction  to  the  molecular- fie 
ism  leading  up  to  the  Neel  theory 
The  next  chapter  describes  the 
mixed-crystal  series  and  the  x- 

the  locations  of  the  magnetic  ion 
lattices  .  The  third  chapter  desc 
mental  apparatus  .  The  fourth  c 
Neel  and  the  Yafet  and  Kittel 
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The  theory  developed  in  this  report  makes  possible  the 
grouping  together  of  whole  families  of  theoretical  aper- 
tures,  insofar  as  certain  gross  properties  of  their 
fields  are  concerned.    The  information  obtained  is  suf- 
ficient to  give  an  upp>er  limit  to  the  radiation  intensity 
at  di.«^tances  from  the  aperture  between  infinity  and  one 
or  two  times  the  largest  semi-diameter.    Numerical 
results  have  been  obtained,  and  presented  in  graphical 
form,  for  the  following  cases:  (1)  circularly  symmet- 
rical aperture  with  illummation  taF>ered  in  various 
ways.  (2)  elliptical  aperture  with  uniform  illumination 
and  several  different  eccentricities.  (3)  rectangular 
aperture  with  illumination  function  separable  in  the 

aperture  coordinates  and  any  cambinaiKm  of  a  number 
cif  differt-nt  taper s  on  the  two  axes. 
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Experiments  were  performed  designed  to  detect  polari- 
zation of  field-emitted  electrons  using   Mott  scattering. 
Electrons  emitted  from  various  crystallographic  planes 
of  a  clean  tungsten  surface,  from  individual  quarters 
of  a  phthalocyanine  quadruplet  on  a  clean  tungsten  sub- 
strate and  from  single  ferromagnetic  domains  of  iron 
were  analyzed  in  a  temperature  range  from  2lOK  to 
900°K.    In  no  case  was  any  polarization  detected.    The 
average  least  detectable  asymmetry  factor  that  could 
be  determined  by  the  apparatus  was  calculated  to  be 
.04  corresponding  to  a  polarization  of  10%  in  a  plane 
.  normal  to  the  field  emitted  beam. 
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The  emissivity  of  the  p  and  y  systems  of  NO  has 
been  calculated  between  4000OK  and  8000Ok  for  a 
range  of  optical  densities.    Both  the  positions  and 
intensities  of  the  bands  were  assumed  to  be  distri- 
buted statistically.   An  approximately  uniform  aver- 
;  ge  value  for  the  square  of  the  vibrational  matrix 
elements  was  assigned  to  all  contributing  transitions. 
The  emissivity  was  calculated  at  low  pressure  (pure 
Doppler  broadening)  and  at  high  pressure  (no  rota- 
tional fine  structure).    It  is  found  that,  for  the  speci- 
fied temperature  range,  the  error  induced  by  neg- 
lecting the  rotational  fine  structure  is  less  than  40%. 
The  results  obtained  do  not  differ  by  more  than  about 
50%  from  those  described  by  Kivel,  Mayer  and 
Bethe    although  the  analytical  procedure  is  quite 
different. 
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The  design,  construction,  and  testing  of  a  new  electron 
source  is  described.    This  source  incorporates  an 
electrostatic  analyzer  for  velocity  selection  on  the 
electron  beam  before  scattering.    Several  electron 
impact  spectra  are  included  and  discus seu 
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Quantum  mechanical  rotators  are  classified  as  sph«^ri- 
cal,   symmetric,  and  asymmetric  tops.    If  the  equilib- 
rium values  of  all  three  principal  moments  of  inertia 
of  the  top  are  equal  it  is  called  a  spherical  top;  if  two 
are  equal  but  different  from  the  third  it  is  called  a 
symmetric  top;  if  all  are  different  it  is  called  an  asym- 
metric top;  the  special  case  of  a  symmetric  top  whose 
unique  moment  is  very  much  smaller  than  its  other 
two  moments  is  the  case  of  the  linear  molecule.    The 
present  work  is  principally  concerned  with  deducing 
certain  sum  rules  relating  energies  of  the  asymmetric 
top  to  some  of  the  physical  constants  of  the  molecule. 
Augmented  by  the  sum  rulps  already  given  by  Mecke. 
these  rules  permit  in  many  cases  the  computation  of 
the  effective  values  of  the  principal  moments  of  inertia 
of  the  molecule  investigated  with. much  less  effort  than 
is  usually  met  in  either  numerical  approximation 
methods  or  perturbation  calculations  if  the  latter  are 
applicable  at  all. 
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The  theory  developed  in  this  report  makes  possible  the 
grouping  together  of  whole  families  of  theoretical  aper- 
tures,  insofar  as  certain  gross  properties  of  their 
fields  are  concerned.    The  information  obtained  is  suf- 
ficient to  give  an  upper  limit  to  the  radiation  intensity 
at  distances  from  the  aperture  between  infinity  and  one 
or  two  times  the  largest  semi-diameter.    Numerical 
results  have  been  obtained,  and  presented  in  graphical 
form,  for  the  following  cases:  (1)  circularly  symmet- 
rical aperture  with  illumination  tapered  in  various 
ways,   (2)  elliptical  aperture  with  uniform  illumination 
and  several  different  eccentricities,  (3)  rectangular 
aperture  with  illumination  function  separable  in  the 

aperture  coordinates  find  any  combination  of  a  number 
of  different  tapers  on  the  two  axes. 
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Experiments  were  performed  designed  to  detect  polari- 
zation of  field-emitted  electrons  using   Mott  scattering. 
Electrons  emitted  from  various  crystallographic  planes 
of  a  clean  tungsten  surface,  from  individual  quarters 
of  a  phthalocyanine  quadruplet  on  a  clean  tungsten  sub- 
strate and  from  single  ferromagnetic  domains  of  iron 
were  analyzed  in  a  temperature  range  from  li^K  to 
gOO^K.    In  no  case  was  any  polarization  detected.    The 
average  least  detectable  asymmetry  factor  that  could 
iH.'  determined  by  the  apparatus  was  calculated  to  be 
.04  corresponding  to  a  polarization  of  10%  in  a  plane 
iH)rmal  to  the  field  emitted  beam. 


Tung- Sol  Electric,  Inc.  ,  Bloomfield,  N.  J. 
RESEARCH  AND  DEVELOPMENT  IN  UTILIZATION 
OF  SELF -SUSTAINED  ELECTRON   EMISSION  IN- 
VESTIGATION, by  B.  G.   Firth.  Quarterly  progress 
rept.   no.   7  for  1  Jan-31  Mar  58  on  Investigation  in 
Utilization  of  Self- Sustained  Field  Emission,  Contract 
DA  36-039-SC-73051.   [1958]  33p.   4  refs.   AD-211  532. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  878 


Molecular  Physics  and  Spectroscopy 


Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of 

Tech.,   Pasadena,   Calif. 
EMISSIVITY  ESTIMATES  FOR  HEATED  NO,  by 
A.  Thomson.    Technical  rept.  no.  6  on  Contract  AF 
18(603)02.    Nov  57,  47p.    8  refs.    AFOSR-TN-57-782; 
AD- 148  388. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  512 

The  emissivity  of  the  P  and  \  systems  of  NO  has 
been  calculated  between  4000OK  and  80000K  for  a 
range  of  optical  densities.    Both  the  positions  and 
intensities  of  the  bands  were  assumed  to  be  distri- 
buted statistically.   An  approximately  uniform  aver- 
:  ge  value  for  the  square  of  the  vibrational  matrix 
elements  was  assigned  to  all  contributing  transitions. 
The  emissivity  was  calculated  at  low  pressure  (pure 
Doppler  broadening)  and  at  high  pressure  (no  rota- 
tional fine  structure).    It  is  found  that,  for  the  SF)eci- 
fied  temperature  range,  the  error  induced  by  neg- 
lecting the  rotational  fine  structure  is  less  than  40%. 
The  results  obtained  do  not  differ  by  more  than  about 
50%  from  those  described  by  Kivel,  Mayer  and 
Bethe    although  the  analytical  procedure  is  quite 
different. 
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Results  were  obtained  with  the  heated  cavity  reflec- 
tometer.  The  spectral  reflectivity  of  certain  minerals 
indicates  i  nonuniformity  of  emissivity  which  would 
alter  th^  equilibrium  temperatures  of  these  materials 
when  expose -i  to  the  natural  environment. 
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Ohio  State  U.   Research  Foundation.   Columbus. 
DESIGN  AND  DEVELOPMENT  OF  AN  ELECTRON 
SOURCE  WITH  VELOCITY  SELECTION  BEFORE 
SCATTERING,  by  Edwin  N.  Lassettre  and  Aus^a 
Skerbele.    Final  rept.  on  Contract  AF  19(604)3078. 
Feb  59,   39p.   10  refs.    Rept.  803-Final;  AFCRC-TR- 
59-237;  AD-214  416. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  284 

The  design,  construction,  and  testing  of  a  new  electron 
source  is  described.    This  source  incorporates  an 
electrostatic  analyzer  for  velocity  selection  on  the 
electron  beam  before  scattering.    Several  electron 
impact  spectra  are  included  and  discussed 


Ohio  State  U.   Research  Foundation,  Columbus. 
ENERGY  MOMENT  TREATMENT  OF   THE  QUAN- 
TUM MECHANICAL  ASYMMETRIC   ROTATOR,   by 
Paul  M   Parker  and  L.  Carlton  Brown.    Technical  note 
no.  6  on  Contract  AF  18(600)772.    1958,   109p.    AFOSR 
TN-58-371;  AD-154  277.  ^ 

Order  from  LC  mi$5.  70,  ph$l6.  80  PB  139  010 

Quantum  mechanical  rotators  are  classified  as  spheri- 
cal,  symmetric,  and  asymmetric  tops.    If  the  equilib- 
rium values  of  all  three  principal  moments  of  inertia 
of  the  top  are  equal  it  is  called  a  spherical  top;  if  two 
are  equal  but  different  from  the  third  it  is  called  a 
symmetric  top;  if  all  are  different  it  is  called  an  asym- 
metric top;  the  special  case  of  a  symmetric  top  whose 
unique  moment  is  very  much  smaller  than  its  other 
two  moments  is  the  case  of  the  linear  molecule.    The 
present  work  is  principally  concerned  with  deducing 
certain  sum  rules  relating  energies  of  the  asymmetric 
top  to  some  of  the  physical  constants  of  the  molecule. 
Augmented  by  the  sum  rulps  already  given  by  Mecke, 
these  rules  permit  in  many  cases' the  computation  of 
the  effective  values  of  the  principal  moments  of  inertia 
of  the  molecule  investigated  with. much  less  effort  than 
is  usually  met  in  either  numerical  approximation 
methods  or  perturbation  calculations  if  the  latter  are 
applicable  at  all.  •    -   • 


Padova  U.  (Italy). 
ON  THE  ELECTRONIC  AND  MICROWAVE   SPEC- 
TRUM OF  FORMYL  FLUORIDE,   by  G.  Semerano. 
Final  technical  rept.  for  1  Jan -30  Dec  58  on  Contract 
DA  91-508-EUC-275.    [1958]  31p.   9  refs.   AD-214  792. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  052 


Spectroscopy  Lab, ,  Pennsylvania  State  U 

University  Park. 
TECHNICAL  REPORT,    1  JULY 
Rept.  on  Contract  Nonr-656(12) 
Order  from  LC  mi$5.40,  ph$15 
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Air  Force  Missile  Developfnent  Center,  Holloman 

AFB,  N.  Mex. 
THE  PRCX)F  OF  CERTAIN 
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Order  from  LC  mi $2.  40,  ph 
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Aviition  Medical  Acceleration 
Development  Center,  John 
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Order  from  LC  mi$2.40,  phl3.30 
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accomplishing  this  task  is  reported  in  this  study.    The 
method  reported  involves  the  use  of  a  lens  system 
which  is  a  combination  of  a  plano-convex  lens  4.0  cm. 
in  diameter,  12  diopters  in  strength  mounted  on  the 
right  side  of  a  standard  spectacle  framd.    Superim- 
posed on  the  fixed  lens  was  a  moveable  52  diopter 
biconvex  lens  2.0  cm.  in  diameter.    The  smaller  lens 
could  be  moved  farther  from  the  fixed  lens  resulting  in 
variations  extending  from  64  to  80  plus  diopters  . 


Cruft  Lab.  ,  Harvard  U.  ,  Cambridge,  Mass. 
THE  ELECTROMAGNETIC  THEORY  OF  LIGHT.    II, 
by  Tai  Tsun  Wu  and  S.  R.  Seshadri.    Scientific  rept. 
no.  22  on  Contract  AF  19(604)786.    10  Nov  58,  25p. 
5  refs.  AFCRC-TN-58-575;  AD- 1 17  050. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  613 

A  systematic  procedure  is  given  for  the  determination 
of  the  asymptotic  series  for  the  field  in  the  shadow 
region  of  a  convex  cylinder  illuminated  by  a  plane 
wave.    The  first  two  terms  in  the  series  are  explicitly 
evaluated.- 


Feltman  Research  and  Engineering  Labs  . ,  Picatinny 

A  j^cgnAl     Dover    N    1 . 
SUGGESTED  METHOD  FOR  MEASURING  LOW- 
LIGHT- LEVEL  LUMINANTS,  by  Roben  Davis  and 
Jesse  Tyroler.  July  59,  17p.  Technical  rept.  2619; 
AD-214  770. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  2% 

Low-level-luminosity  measurements  have  in  the  past 
been  carried  out  by  a  subjective  photometric  compara- 
tive method.  Measurements  made  by  this  procedure 
are  inherently  inaccurate.  This  repon  suggests  a 
system  for  absolute  comparison  which  uses  a  defined 
spectral  visibility  curve  for  low -level -luminosity 
(scotopic)  measurements  .  The  suggested  system  does 
not  employ  visual  observations  and  consequently  its 
deviations  arise  only  from  '  .perimental  error.  It  also 
has  the  advantage  of  enabling  the  operator  to  positively 
observe  smaller  deviations  in  luminosity  during  testing. 
This  system  makes  it  possible  for  rigid  specifications 
to  be  drawn  by  any  agency  concerned  with  the  measure- 
ment of  low-level  luminosities. 


Institute  for  the  Study  of  Metals,  U.  of  Chicago,  III. 
A  METHOD  OF  PREPARING  THIN  FRJAS  OF 
ALLOYS  SUITABLE  FOR  OPTICAL  STUDIES,  by 
L.  G.  Schulz.    Rept.  on  Contract  AF  18(600)1489. 
Feb  59,    17p.   8  refs.    AFOSR  TN-59-25;  AD- 208  755. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  702 

The  components  of  the  desired  alloy  are  evaporated 
successively  and  the  allc>y  is  then  produced  by  diffusion. 
TJiis  results  in  a  sample  of  approximately  uniform 
thickness  with  pure  metal  components  at  the  ends  and 
with  a  composition  gradient  in  between. 


Navy  Underwater  Sound  Lab.  ,  Fort  Trumbull, 

New  London,   Conn. 
OPERATING  CHARACTERISTICS  OF  A   LEAD 
SULFIDE  CELL  WITH  VARYING  BACKGROUND 
BRIGHTNESS,   bv  Paul  Brannon.    25  Sep  57.    18p    USL 


Research  rept.  no.  363;  AD- 205  883. 
Order  from  LC  mi $2.  40,  ph$3.  30 


PB  143  425 


An  elementary  study  was  made  of  the  of)erating  char- 
acteristics of  an  Eastman  Kodak  "Ektron"  2  mm  x 
2  mm,   lead  sulfide,  photo- conductive  detector  against 
varying  background  brightness.    The  signal  from  a 
tungsten  lamp,  chopped  at  1000  cps,  was  reflected  by 
means  of  a  small  plane  mirror  into  a  receiver  pointed 
either  at  the  sky  or  at  an  artificial  background.    Meas- 
urements of  signal-to-noise  ratio,  detector  resistance 
voltage  and  current,   and  brightness  of  the  background 
were  made  for  varying  background  and  load  resistance. 
The  effect  of  placing  an  infrared  filter  in  front  of  the 
receiver  was  also  determined.    It  was  found  that  a  cell 
load  resistance  of  about  1  megohm  and  a  cell  current  of 
20  microamperes  gave  the  best  operating  signal-to- 
noise  ratio  over  a  sky  background  which  varied  from  0 
to  10,  000  foot -lam  be  rts.    By  placing  an  infrared  filter 
in  front  of  the  receiver,   the  ratio  was  increased  for 
background  brightness  above  30  foot-lamberts  and  was 
decr^^sed  below  this  value  of  brightness. 


Visibility  Lab. ,   U.  of  California,   San  Diego. 
CANONICAL  FORMS  OF  THE  EQUATION  OF 
TRANSFER,  by  R.  W.  Preisendorfer.    Rept.  on 
Contract  NObs- 72092.    1  July  58,   I6p.    4  refs. 
SIO  Ref.  no.  58-47;  AD- 201  548. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  324 

The  purpose  of  this  note  is  to  present  a  reformulation 
of  the  equation  of  transfer  which  appears  to  be  of  help 
in  the  task  of  collating  and  understanding  the  experi- 
mentally obtained  properties  of  the  optical  medium. 
Quite  interestingly,  this  reformulation  appears  to 
hold  the  key  to  the  solution  of  one  of  the  long-standing 
theoretical  problems  of  this  field,  namely  the  problem 
of  the  existence  and  form  of  the  asymptotic  radiance 
distribution  in  an  arbitrary  medium  with  arbitrary 
external  lighting  conditions. 


Solid  Stale  Physics 


Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
PROPERTIES  OF  SOLID  OXIDES,   by  C.  G.   Harman, 
L.  D.   Loch  and  C.   R.  Austin.  Special  rept.  June  48, 
258p.   459  refs.  NEPA-808;  BMI-N-16 
Order  from  LC  mi$ll.  10,  ep$42.  60        PB  143  943 

A  survey  was  made  of  the  properties  of  all  known  solid 
oxides,  which  are  described  in  the  literature,  and  the 
assembled  information  is  prese'nted  in  this  report  for 
ready  reference  to  facilitate  the  progress  of  the  NEPA 
program.    In  the  preparation  of  this  report,  particular 
attention  was  directed  toward  presentation  of  the  in- 
formation in  a  systematic  and  useful  form.    The  data 
are  arranged  in  the  order  in  which  the  elements  appear 
in  the  periodic  table.    Some  of  the  data  are  very  old, 
and  are  of  limited  usefulness,  but  are  included  for  the 
sake  of  completeness.    It  should  be  pointed  out  that, 
even  after  inclusion  of  all  published  data  without  regard 
to  reliability,  many  impiortant  gaps  exist  in  the  litera- 
ture on  the  pifrop>erties  of  many  of  the  materials. 


Brown  U. ,  Providence,  R.  I. 
RESEARCH  DIRECTED  TOWARD  THE  INVESTI- 
GATION OF  SILICON  AND  SILICON -CARBIDE 
surfaces;  by  J.  A.  Dillon,  Jr.  and  R.  M.  Oman. 
Scientific  rept.  no.  3,   1  Apr- 30  June  59,  on  Contract 
AF  19(604)4568.   July  59,   Up.   5  refs.    AFCRC-TN- 
59-384. 
Order  from  LC  mi $2.  40,  ph$3.  30         PB  143  632 

Investigation  of  the  properties  of  SiC  surfaces 
following  chemical  treatments.    Differences  in 
etching  is  presumably  due  to  the  asymmetry  in 
atomic  species  on  opposite  faces.    There  appeared 
to  be  no  correlation  between  this  etching  behavior 
and  such  gross  surface  properties  as  defect  density 
and  stepped  structure.    (See  also  PB  140  823) 


Cornell  U. ,  Ithaca,   N.  Y. 
JDXIDATION  OF  MAGNESIUM  SINGLE  CRYSTALS 
AND  EVAPORATED  FILMS,  by  Richard  R.  Addis s, 
Jr.    Technical  rept.  no.   1  on  Contract  Nonr-401(31). 
May  58,  95p.    35  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  138  822 

Apparatus  and  techniques  were  developed  for  meas- 
uring the  oxidation  of  magnesium  single  crystals  at 
high  temperatures,  and  evaporated  magnesium  films 
at  room  temp>erature,  with  a  sensitive  microbalance 
cap)able  of  operating  in  an  ultra-high  vacuum.    Single 
crystals  were  oxidized  at  an  oxygen  pressure  of  2.  5 
mm  Hg  and  temperatures  of  400  and  440°  C. 


Harvard  U.    Div.  of  Engineering  and  Applied  Physics, 

Cambridge,  Mass. 
THE  FORMATION  OF   SURFACE  PITS  BY   THE 
CONDENSATION  OF  VACANCIES,  by  P.  E.  Doherty 
and  R.  S.  Davis.    Rept.  on  Contract  Nonr- 1866(27). 
5  May  58,    13p.    U  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  820 

The  formation  of  these  pits  during  cooling  is  attributed 
to  the  condensation  of  vacancies  at  specific  location  of 
the  free  surface.    A  definite  and  constant  supersatura- 
tion  of  vacancies  is  required  before  condensation 
begins. 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics,  U.  of  Maryland,   College  Park. 
THE  USE  OF  FOURIER  TRANSFORMS  FOR   THE 
STUDY  OF   SINGULAR  POINTS  IN  THE 
FREQUENCY  SPECTRUM  OF  A  CRYSTAL,   bj^ 
J.  Peretti  and  A.  Maradudin.    Rept.  on  Contract 
AF  18(600)1315.    Nov  58,   Up.   4  refs.    Technical 
note  BN-155;  AFOSR  TN-59-21;  AD- 208  751 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  138  783 


Institute  of  Optics,  U.  of  Rochester,  N.  Y. 
RESEARCH  ON   OPTICAL  AND  ELECTRICAL  PROP- 
ERTIES OF  SOLIDS,  by  David  Dutton.   Final  rept.  on 
Contract  AF  18(600)193.   Sep  58,  8p.   31  refs.  AFOSR 
TR-58-100;  AD- 162  214. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  653 


91 


Abstracts  of  16  reports  whic 
Technical  societies  by  the  auitior 
studies  of  photoconductivity, 
absorption  in  Various  material 
silver  halides^  the  thallous  hilides 
lead  sulfide,  and  lead  selenido 


Materials  Research  Lab. , 

Mass. 
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Naval  Research  Lab.  ,  Wash 
SOME  STRUCTURAL  GUIDEi; 
MENT  OF  HIGH  DIELECTRIC 
FOR  CAPACITORS,  by  J.   B. 
Singleterry.    18  Sep  59,  25p. 
Order  from  OTS  $1.00 


It  has  been  found  possible  to  Lse  molecular  structure 
as  an  effective  guide  to  the  sy  uhesis  of  practical 
liquids  of  high  dielectric  cons  ant.    For  this  purpose, 
dipole  moments  estimated  fron  molecular  structure  b;^ 
the  generalizations  listed  are  inserted  in  the  Onsager 
equation  relating  dipole  moment  and  dielectric  constant. 
In  order  to  obtain  liquids  of  high  dielectric  constant* 
the  dipole  moment  content  per  unit  volume  must  be  at  a 
maximum.    This  is  achieved  v  ith  fluoroesters  through 
the  use  of  the  lower  telomeric  fluoroalkyl  groups  con- 
taining the— CF2H  terminal  group  and  by  increasing 
the  number  of  ester  groups  to  three.    High  dielectric 
constants  are  also  significant]  y  favored  by  the  pres- 
ence of  groups,   such  as  aromitic  rings  or  chlorine 
substituents,  which  have  high 
The  application  of  these  princ 

thesis  of  five  fluoroesters  ha\jing  dielectric  constants 
of  8  or  above.    A  route  is  indi  ;ated  for  the  preparation 
of  stable  esters  having  dielectric  constants  at  least  as 
high  as  12. 


have  been  published  by 

s   on  experimental 
uminescence,  and  optical 
s  including  the  alkali  and 
cadmium  sulfide, 


PB  127  593 


e  results  for  NaCl 
fjactor  has  also  been 
onship  linear  in  a 
compensates  for  the 
is  changed.    The 
plotted  do  yield  a 
I  the  modified  Debye- 
straight  line  can  be 
ure  value  of  <£  .    The 
are  in  reasonable 
(obtained  from  specific 


tlie 


ngton,  D.   C. 
TO  THE  DEVELOP- 
CONSTANT  ESTERS 
omans  and  C.   R. 
i9  refs.   NRL  rept.  5350 
PB  151  797 


electronic  polarizability. 
pies  has  led  to  the  syn- 


Pacific  Semiconductors,  Inc.  ,  Culver  City,  Calif. 
SOLID  STATE  DIFFUSION   IN  SEMICCNDUCTOR 
MATERIALS,  RESEARCH  ON,  by  T.  J.   LaChapelle. 
Final  technical  rept.  no.  2,   1  Aug  57-31  July  58,  on 
Contract  AF  18(603)117.   [1958]  58p.  PS  I  rept.  no. 
3000:5-10-F. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  137  815 

High  purity  p-type  pulled  ingots  as  well  as  floating  zone 
silicon  were  used  in  the  studies.    Diffusion  of  phos- 
phorus from  the  elemental  form  was  carried  out  at 
1039,   1105  and  1155^0.    All  silicon  having  surface 
damage,   in  spite  of  careful  lapping,  produced  abnormal 
impurity  distributions  which  could  not  be  matched  to 
the  expected  error  function  complement  curves.    Dif- 
fusion coefficients  for  the  micron- thin  runs  seemed  to 
be  at  least  a  factor  of  2  or  3  higher  than  the  current 
literature,  probably  mainly  because  of  either  surface 
damage  or  bulk  structural  imperfections  or  both. 


Pennsylvania  State  U.  Coll.  of  Mineral  Industries, 

[University  Park]. 
HYDROTHERMAL  CRYSTAL  STUDIES,  by  Rustum 
Roy,     R.  C.  DeVries  and  others.    Final  rept.  for 
1  Apr-30  June  54  on  Contract  DA  36-039-sc-5594. 
15  July  54,    153p.    8  refs. 
Order  from  LC  mi$7.  50,  ph$24.  30         PB  143  126 

Phase  equilibrium  studies  of  titanate  systems  and 
new  equilibrium  diagrams  for  several  different  types 
of  systems  involving  BaTiO.-^.   Hydrothermal  tech- 
niques have  been  used'in  two  main  areas  of  work: 
determination  of  trivalent  oxide-water  systems  and 
a  study  of  the  formation,  properties  and  stability  of 
the  layer  silicates;  the  chlorites  and  disilicic  micas. 
(See  also  PB  140  195) 


Pennsylvania  State  [U.  ]  Mineral  Industries 
Experiment  Station]  [University  Park] 
HYDROTHERMAL  CRYSTAL  STUDIES,   by 
Rustum  Roy  and  E.  F.  Osborn.    Final  rept.  for 
1  July  51-30  June  54  on  Contract  DA  36-039-sc- 
5594.    [1954]    12p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  124 

The  entire  three-year  period  is  summarized  briefly. 
Seventeen  technical  reports  are  listed.    Possible 
utilization  or  further  study  of  some  of  the  phases  of 
the  work  is  discussed.    (See  also  PB  143  126) 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 
LUMINESCENCE  OF  SOLIDS  PRODUCED  BY 
SURFACE  RECOMBINATION  OF  ATOMS,  by  Kenneth 
M.  Sancier,  William  J.  Fredericks  and  others. 
Technical  rept.  no.  1  on  Contract  AF  49(638)353. 
15  June  59,  40p.  17  refs  .  AFOSR  TN-59-716. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  297 

During  the  heterogeneous  recombination  of  atoms  on 
surfaces  of  solid  lumophors  the  energy  released  in  the 
process  may  be  converted  to  luminous  energy  of  the 
lumof^or.  The  purpose  of  the  present  investigation  is 
the  elucidation  of  the  mechanism  and  efficiency  of 
energy  transfer.  Included  in  this  investigation  are  the 
effects  of  atom  species,  atom  concentration,  lumophor 
temperature,  and  lumophor  composition.  A  model  is 
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presented  which  describes  the  processes  of  chemical 
reaction  and  energy  transfer  associated  with  lumines- 
cence produced  by  heterogeneous  atom  recombination . 


Technical  Research  Group,   Syosset,  N.  Y.-**" 
DEVELOPMENT  OF   THE  PERIODIC  SHOCK  WAVE 
TECHNIQUE  AND  ITS  APPLICATION  TO  THE  PREP- 
ARATION OF   SEMICONDUCTOR  SILICON  CARBIDE. 
Final  rept.  for  15  Aug  57-14  Aug  58  on  Contract  AF 
19(604)2665.    [1958]  65p.   27  refs.    AFCRC  TR-58-193; 
AD- 160  872. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  138  704 

Contents: 

Literature  search 

Development  of  periodic  shock  technique 

Experiments  with  piston-driven  tubes 

Jet  resonance  tube 

Jet  resonance  tube  pressure  measurement 

Temperature  measurements 
Experimental 

Synthesis  of  silicon  carbide  from  silicon  tetrachloride 

and  hydrocarbon 

Synthesis  of  silicon  carbide  from  methyltrichlorsilane 

Analysis  of  methyltrichlorsilane 


Uppsala  U.  (Sweden). 
THE  CRYSTAL  STRUCTURE  OF  SeOCly.  2C5H5N, 
by  Gunther  Nahringbauer  and  Ingvar  Lindqvist.    Tech- 
nical note  no.  2  on  Contract  AF  61(052)43.    20  Dec  58, 
17p.    19  refs.    AFOSR  TN-59-64;  AD- 209  608. 
Order  from  LC  mi $2.  40,  ph$3. 30  PB  138  710 

The  crystal  structure  of  the  addition  compound 
SeOCly.  2C5H5N  has  been  determined  and  refined 
using  three-dimensional  X-ray  data. 


Theoretical  Physics 


Maryland  U. ,  College  Park. 
UNIQUENESS  OF  SOLUTIONS  TO  DISPERSION 
RELATIONS  AND  AN  ITERATIVE  SCHEME,   by 
Cfavid  Y.  Wong.    Rept.  on  Contract  AF  49(638)24. 
July  57,   lip.    Physics  Dept.  Technical  rept.  no.  85; 
AFOSR  TN- 57 -468;  AD- 136  459. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  129  566 

For  a  given  set  of  low  energy  limits  of  the  S-matrix, 
the  solution  of  the  dispersion  relation  for  the  scatter- 
ing of  light  is  shown  to  be  non- unique  even  if  one 
fixes  all  but  the  s-wave  phase  shift.    Here  the  uni- 
tarity  condition  is  also  implied.    It  is  known  [D.  Y. 
Wong  and  J.   S.  Toll,  Annals  of  Phys.   Ij^  91  (1957)] 
that  if  one  further  assumes  the  convergence  of  the 
usual  perturbation  method,  then  the  low  energy  limits 
do  determine  the  physical  solution  uniquely.    An 
alternative  iterative  scheme  is  suggested  without 
recourse  to  the  expansion  in  powers  of  a  coupling 
parameter.    The  procedure  is  illustrated  by  the  ex- 
ample of  the  scattering  by  a  hard  sphere. 


Microwave  Lab.  ,   Stanford  U.  ,  Calif. 
THE  LAGRANIAN  AND  THE  ENERGY  MOMENTUM 
TENSORS  IN  THE  PERTURBATION  THEORY  OF 
CLASSICAL  ELECTRODYNAMICS,   by  E.  L.  Chu. 
Scientific  rept.  no.  12  on  Contract  AF  19(604)1930. 
May  59,  29p.   18  refs.    M.  L.   rept.  no.  599;  AFCRC 
TN-59-199;  AD-216  104. 
Order  from  LC  mi$2.  70,  ph$4.  80       _     PB  142  983 

The  theory  of  infinitesimal  transformations  is  incoi^ 
porated  in  the  variational  principle  for  the  solution  of 
perturbation  problems  in  classical  electrodynamics.    | 
Every  variable  quantity  is  transformed  to  the  unper- 
turbed coordinate  system  and  expanded  into  a  power 
series  of  a  small  perturbation  parameter.    The 
Lagrangian  of  any  given  order  of  magnitude  in  the  un- 
perturbed coordinate  system  characterises  a  closed 
physical  system.    This  is  proved  by  showing  that  the 
total  energy-momentum  tensors  of  the  first  and  second 
orders  are  symmetric::.    The  proof  for  the  higher 
orders  is  obtained  by  deduction. 


Scuola  di  Perfezionmento  in  Fisica  Teorica  e 
Nucleare,   Mostra  d'Oltremare,  Naples  (Italy). 
SPECIAL  TOPICS  IN  THEORETICAL  PHYSICS.  Final 
Technical  rept.  no.  1  for  1  May  58-30  Apr  59  on  Con- 
tract DA  91-508-EUC-306.    [1959]  1 Op.   4  refs. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  111 

An  account  is  given,  without  formal  developments  -  for 
which  reference  is  made  to  the  Scientific  Reports  al- 
ready submitted  or  in  elaboration  -  of  tke  results  ob- 
tained thus  far  in  our  investigation  of  the  renormaliza- 
tion  problem  in  field  theory. 


Syracuse  U.  [Research  Inst,  j   N.  Y. 
DISTRIBUTION  FUNCTIONS  FOR  NON-COMMUTING 
OPERATORS,  by  A.  O.  Barut.    Technical  note  P- 10 
on  Contract  AF  18(600)459.    July  57,   19p.    AFOSR- 
TN-57-435;  AD-136  425.  .  .n  c^o 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  129  563 

The  properties  of  a  certain  class  of  functions  f 
(a,'  (i,  V, )  of  non-commuting  observables  q,  P,  v,  are 
investigated.    They  have  all  the  usual  properties  of 
distribution  functions,  except  that  they  are  complex. 
They  satisfy  simple  Markoff-type  stochastic  equations 
and  permit  to  find  the  expectation  values  unambigu- 
ously.   Conversely  quantum  theory  can  be  formulated 
in  terms  of  such  distribution  functions  having  the 
prescribed  properties. 


Thermodynamics 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
DEVTATIONS  FROM  THERMAL  EQULIBRIUM  IN 
SHOCK  WAVES,   by  H.   A.   Bethe  (Cornell  U. )  and 
E.   Teller  (George  Washington  U. )  [1940,   reprinted 
1959].  81p.  5  refs. 
Order  from  OTS  $2.  25  PBU61  102 
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Ballistic  Research  Labs  . ,  Abejrdeen  Proving  Ground, 

Md. 
TABLES  OF  THERMODYNAMKp 
PARAMETERS  FOR  AIR,  by  R 
May  59,  29p.  8  refs .  Memo  rej^ 
Order  from  LC  mi$2.70,  ph$4. 


AND  SHOCK  FRONT 
E .  Shear  and  B .  D .  Day . 

no.  1206. 
BO  PB  143  329 
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From  the  reports:  "Tables  of 
Gases,"  National  Bureau  of 
"Tables  of  Argon  Free  Air  up 
Engineering  Development  Cente  r 
Hilsenrath  et  al. ,  tables  of  the 
ties  of  air,  such  as,  density, 
ature  and  sound  velocity  have  b< 
tion  of  pressure  at  constant 
front  parameters,  as  functions 
calculated.  The  initial  state  of 
rest,  uo=  O,  at  a  pressure  of 
temperature  of  300OK .  The 
as  c*,  /'q,  are  given  by  the  ide<.l 
The  value  of  R^  is  2.83286  aim 


rmal  Properties  of 
Staridards  Circular  564  and, 
15000OK,"  Arnold 
,  TN-56-12,  by 
:hermodynamic  proper- 
mal  energy,  temper- 
en  obtained  as  a  func- 

In  addition,  shock 
jf  shock  velocity,  were 
he  air  is  taken  to  be  at 
ine  atmosphere  and  a 
remaining  quantities ,  such 
gas  relationships . 
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Battelle  Memorial  Inst.  ,  Colu 
THE  DESIGN  OF  A  HEAT  EXCHANGE 
COOLING  GASES  WHICH  CON 
TIES  OF   PARTICULATE  MATE 
and  J.  M.  Allen.    Rept.  on  Contrict 
Oct  58,   39p.   4  refs.    AEDC-TR 
Order  from  LC  mi$3.  00.  ph$6 


This  report  is  one  of  a  group  of 
search  on  the  deposition  of  partic 
stream.    The  phenomenon  of  pa 
is  the  deposition  of  small  boron 
heat-exchanger  elements.    The 
extremely  small  in  size,  are  gt^nerated 
centrations  from  the  combustioi 
high-energy  fuels. 


General  Electric  Co.  ,  Cincinr  ati,  Ohio. 


HIGH  TEMPERATURE  HEAT 


bus,   Ohio. 

R  FOR 
^AIN  LARGE  QUANTI- 
RIAL,  by  A.  A.  Putnam 

AF  40(600)710. 
58-16;  AD- 203  562. 
30  PB  143  277 


four  resulting  from  re- 
les  from  a  flowing  gas 
ticular  concern  herein 
oxide  particles  onto 
jarticles,   which  are 
in  large  con- 
of  boron-containing, 


RANSFER   FROM 


GASES  TO  CYLINDERS  AND    JOZZLES,   by 
I.   E.   Kanter,   F.   Martinek^and  M.   L.   Ghai.   Technical 
note  for  1  Feb  58-28  Feb  59  on  Contract  AF  49(638)243. 
[1959]  I37p.   29  refs.   AFOSR-TN-59-488;  AD-215  841. 
Order  from  LC  mi$6.  90.  ph$21.  30  PB   143  597 

A  gas  stabilized  plasma  genera  or  operating  with  nitro- 
gen gas  and  water  cooled  metal  electrodes  has  been 
successfully  operated  to  supply  the  hot  gas  necessary 
for  this  study.    The  required  instrumentation  has  been, 
or  is  being,  developed  to  measure  the  various  temper- 
atures, flow  vetocities,  and  power  consumption  rates 
experienced  with  the  generator  and  associated  equip- 
ment.   Preliminary  temperatur*'  traverses  and  photo- 
graphic studies  have  been  made  to  investigate  the  flow 
field  of  the  effluent  gas.    Calculations  are  presented 
for  the  thermodynamic  properties  of  nitrogen  gas  at 
high  temperatures  including  the  pressure  effect.    Also 
included  are  the  general  considerations  on  exp>eri- 


mentation  and  data  reduction  as 


Massachusetts  Inst,  of  Tech 
FURTHER   STUDIES  OF  THERMAL 
by  Hsiao-Ian  Kuo.    Scientific  rept 


pertains  to  this  study. 


Cambridge. 

CONVECTION, 
no.  7  on  General 


Circulation  Project,  Contract  AF  19(604)1000. 
1  Feb  57,  50p.    21  refs.   AFCRC-TN-57-267. 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  127  915 

Part  i  is  concerned  with  the  stability  of  the  thermally 
driven  motions  in  a  rotating  fluid.    In  part  II  some 
aspects  of  fluid  motions  produced  by  horizontal  dif- 
ferential heating  are  discussed  by  applying  energy 
integrals.    In  part  III  the  mean  temperature  distri- 
bution resulting  from  the  thermal  convection  pro- 
duced by  uniform  heating  from  below  is  determined 
by  applying  the  thermal  energy  integrals. 


Naval  Research  Lab. ,   U.  of  Wisconsin,  Madison. 
THE  CONTRIBUTION  OF  BOUMD,  METASTABLE, 
AND  FREE  MOLECULES  TO  THE  SECOND 
VIRIAL  COEFFICIENT,  by  Daniel  E.  Stogryn  and 
Joseph  O.  Hirschfelder.    Rept.  on  Contract  N7onr- 
28511.    rev.   4  Nov  58.    71p.    18  refs.    WIS-ONR-32a; 
AD- 207  790. 
Order  from  LC  mi$4.50,  ph$12.  30       PB  143  486 

The  second  virial  coefficient  for  molecules  inter- 
acting with  a  spherically  symmetric  potential  is 
divided  into  three  parts:  (1)  a  contribution  B5,  re- 
lated to  the  equilibrium  constant  for  the  formation  of 
bound  double  molecules;  (2)  a  contribution  Bm,  re- 
lated to  the  equilibrium  constant  for  the  formation  of 
metastably  bound  double  molecules;  and  (3)  a  contri- 
bution Bf,  due  to  molecules  which  interact  but  are 
free  to  separate  after  the  interaction.    Equations  are 
given  for  determining  each  of  the  three  parts  of  the.' 
seccHid  virial  coefficients.    A  detailed  treatment  of 
these  three  contributions  is  presented  for  the  square 
well,  Sutherland,  and  Lennard-Jones  (6- 12) potentials. 


Pomona  Coll. ,  Claremont,  Calif. 
FUNDAMENTAL  STUDY  OF  SOLID  SURFACES,  by 
R.  Nelson  Smith.    Final  rept.  on  Contract  N8onr- 
54700.    31  Dec  57,   lOp.    27  refs.    AD- 151  322. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  631 

Thermodynamics  of  adsorption:  Adsorption  isotherms 
were  determined  for  various  adsorbates  on  a  pure 
nonporous  graphite  at  different  temperatures.    Dif- 
ferential net  heats  c€  adsorption  were  calculated  by 
the  isosteric  method.    The  results  indicated  that 
these  net  heats  decreased  rapidly  with  coverage  and 
persisted  through  several  statistical  layers  of 
adsorbate.   An  equation  is  proposed  for  type  II 
multilayer  adsorption.   A  new  type  isotherm  was 
observed  for  MeOH  on  graphite  and  Graphon.    The 
structure  of  porous  solids:   Several  arguments  are 
described  which  were  put  forth  to  show  that  previous 
BET  (Brunauer,   Emmett,  and  Teller)  surface  areas 
for  porous  solids  were  unrealistically  high  by  a 
factor  of  4  to  20.    Hysteresis  effects  in  desorption 
phenomena  are  discussed.    Studies  showed  that  steam 
activation  enlarges  the  capillary  pores  of  charcoal 
instead  of  creating  more  pores  of  the  same  diameter. 
The  nature  of  adsorbed  films:  Consideration  is  given 
to  the  adsorption  of  benzene  and  cyclobenzene  by 
nonporous  graphite  and  of  H2O  and  NO  by  carbon. 
Carbon  surface  complexes:  The  catalytic  oxidation 
of  CO  by  N2O  on  carbon  surfaces  was  studied  between 
300O  and  50()<^.    The  C-0  surface  complexes  did  not 
appear  to  act  as  intermediates  in  the  reaction.    The 
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nature  and  mecnanism  or  tne  leacuon  Decween  NO 
and  carbon  surfaces  was  invesagated  above  room 
temperature.    The  products  are  substantially  N  and 
CO2. 


Wave  Propagation 


Carnegie  Inst,  of  Mathematics,  Pittsburgh,  Pa. 
DIFFRACTION  BY  TWO  HALF  PLANES  WITH 
LINE  SOURCE  EXCITATION,  by  Robert  C.  Cast. 
Technical  rept.  no.  25  on  Mathematical  Analysis  of 
Electrical  and  Mechanical  Systems,  Contract  DA 
36-061- OR D- 490.    May  56,  46p.    4  refs.    CIT-ORD- 
6D-TR25;  AD-95  360. 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  130  623 

The  problem  considered  is  that  of  a  monocmomatic, 
electromagnetic  wave  being  emitted  by  a  line  source 
which  is  pairallel  to  the  edges  of  two  semi-infinite, 
parallel,   perfectly  conducting  plates  of  zero  thick- 
ness.   The  edges  of  the  places  are  infinite  straight 
lines  which  are  parallel  to  the  z-axis  of  a  Cartesian 
coordinate  system  and  imerseci  tne  y-axis  at  y  ^= 
t  2'    The  plates  are  of  infinite  extent  in  tne  positive 

x-direction. 


Cornell  U.  School  of  Electrical  Engineering,  Ithaca, 

N.   Y 
MICROWAVE  TRANSHORIZON  PROPAGATION.   Final 
rept.   on  Contract  AF  30(602)1408.    1  Dec  56,   lOp. 
Research  rept.   EE-320;  RADC  TR-57-47;  AD- 114  323. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  138  652 

The  diversity  paiamciers  on  wnich  tecnniques'are 
based  are  space,  angle,  frequency,  ana  time.    Prog- 
ress has  been  made  during  this  perioa  witn  legard  to 
space  and  angle  diversity.    This  progress  is  described 
111  detail. 


New  York  U. ,  N.  Y. 
A  STUDY  OF  THE  GENERATION  AND  DETECTION 
OF  ELECTROMAGNETIC  WAVES  IN  THE  MILLI- 
METER WAVE  REGION,  by  J.  H.  Rohrbaugh. 
Scientific  repc.  no.  2,   I  Dec  57-28  Feb  58,  on 
Millimeter  Wave  Project,  Contract  AF  19(604)2673. 
1  Mar  58,   17p.    A^CRC  TN-58-157;  AD- 152  388. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  655 

The  new  experiments  on  magnetron  nar monies  are 
now  fully  operative.    They  will  involve  a  study  of 
third  harmonic  pioauction  as  the  magnetic  field 
distribution  at  the  tuDe  is  varied.    The  new  spectrom- 
eter has  had  necessary  modifications  made  to  the 
output  optical  Deam.    Its  drying  tower  has  been  sub- 
stantially completed  while  work  was  going  on  on  its 
amplifiers  and  its  aetecting  circuit. 


Syracuse  U.   Research  Inst. ,  N.  Y. 
METHODS  OF  GENERATION  AND  CHARACTER- 
ISTICS OF  CIRCULARLY  POLARIZED  WAVES,   by 
David  K.  Cheng,  Richard  E.  Gildersleeve,  and  Thomas 
M.  Maher.    Final  rept.  for  1  Jan  56-30  Sep  57  on  Con- 
tract AF  30(602)1463.    31  Oct  57,   138p.   39  refs.    SURI 
rept.  no.  EE393-5710F;  RADC-TR-58-41;  AD-148  659. 
Order  from  LC  mi $6.  90,  ph$21.  30  PB  143  489 

Ttiis  contract  had  three  major  objectives,  namely:  (1) 
studyt)f  the  general  properties  of  elliptically  polarized 
waves;  (2)  survey  of  the  methods  of  generating  cir- 
cularly polarized  waves  and  analysis  of  the  more 
promising  methods;  and   (3)  investigation  of  the  effects 
of  distorted  reflectors  and  defocused  primary  sources 
on  the  polarization  and  radiation  characteristics.  • 


Syracuse  U.   Research  Inst.  ,  N.   Y.  .'      * 

STUDY  ON  THE  SCATTERING  OF  ELECTROMAG- 
NETIC WAVES  BY  A  PARABOLOID  OF  REVOLUTION, 
by  Alfred  T.   Villeneuve.    Task  rept.  no.   3  on  Contract 
AF  30(602)1640.    20  Dec  57,  41p.   13  refs.   SURI  rept. 
EE492-5712T3;  RADC-TN-58-79;  AD-148  642- 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  525 


RtStARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Naval  Ordnance  Lab. ,  Corona.  Calif. 
FOUNDATIONAL   RESEARCH  PROJECTS.    Quarterly 
rept.  no.  2  for  period  ending  31  Mar  54.    Aug  54,   112p. 
II  refs.    NOLO  rept.  184. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  143  789 

Contents: 

DART 

Ferromagnetic  resonance  ♦ 

DC-FM  converter 

Infrared  sources 

Small  antenna  investigation 


Stanford  U. 


Calif. 


NOTE  ON  ESTIMATING  INFORMATION,  by  Colin  R. 
Blyth.    Technical  rept.  no.  17  on  Contract  Nonr-225(21) 
24  Jan  58,    19p.   4  refs. 
Order  from  LC  mi$2.  40,  ph:|i3.  30  PB  139  170 

Estimation  of  the  Shannon-Wiener  measure  of  informa- 
tion.   Low  bias  estimates  are  obtained,  and  their  bias 
and  variance. 
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Communication  Theory 


Air  Force  Cambridge  Research  Center'  Bedford, 

Mass. 
SIGNAL  TO  NOISE  IMPROVEMENT 
CODING,   by  John  C.  Mott- 
AFCRC-TR-59-143;  AD-2 
Order  from  LC  mi$2.  40, 


THROUGH 
^ith.    May  59,  20p.  2  refs. 
115. 
$3.30  PB  143  493 


!15 


pv 


input 


The  error  rate  of  a  binary 
channel  is  a  function  of  an 
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TTiis  report  covers  the  studies  leading  to  the  selection 
of  an  optimum  analog  instrumentation  for  processing 
the  output  signal  of  a  Vocoder  for  digital  transmission 
over  a  standard  voice  channel.    The  system  is  based 
upon  the  matching  of  the  incoming  voice  events  againjft 
a  catalog  of  speech  patterns  so  that  only  the  pattern 
number,  rather  than  the  speech  event  itself,  need  bt 
transmitted.    In  the  receiver,  the  proper  speech  pat- 
tern is  retrieved  from  a  similar  memory  and  gener- 
ates the  required  voltages  for  the  Vocoder  synthesizer. 
The  recommended  system  features  comoletelv  analog 
processing  so  that  small  deviations  in  the  patterns  can 
readily  be  accommodated.    To  minimize  the  number  of 
electronic  components  and  thus  increase  the  equip- 
ment reliability,  time  sequential  rather  than  parallel 
pattern  matching  is  employed.    A  single  magnetic  stor 
age  drum  is  used  as  the  pattern  catalog.    In  duplex  op 
eration,  it  can  serve  simultaneously  as  part  of  the 
analyzer  or  synthesizer  and  can  handle  any  desired 
number  of  voice  channels. 
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A  a-^scription  is  given  of  the  analysis  and  processing 
of  vibration  data  which  originated  from  a  sled  run  on 
the  AFMDC  Track.    Different  procedures  of  analysis 
are  explained  and  compared  with  respect  to  appli- 
cability.   Practical  results  were  validated  by  the  fact 
that  the  spectral  densities  obtained  from  analog  and 
digital  analysis  show  a  very  similar  frequency 
characteristic. 
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There  are  three  areas  in  which  mass  spectrometry 
may  be  expected  to  contribute  importantly  to  science 
and  technology  within  the  foreseeable  future.    They 
are  (1)  identification  and  estimation  of  minor  com- 
ponents and  trace  impurities  in  solids;  (2)  structural 
studies  of  high -molecular  weight  materials;  (3) 
identification  and  estimation  of  unknown  materials  by 
precise  measurement  of  molecular  weight.    No  mass 
spectrometer  useful  in  all  three  of  these  fields  has 
yet  been  built;  however,  the  requirements  on  the 
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instrumentation  for  these  fields  have  sufficient 
similarity  to  encourage  the  belief  that  a  single  high- 
performance  mass  resolving  system,  together  with 
a  limited  number  of  ion  source  and  ion  detector 
modules,  mi^t  be  adaptable  to  any  of  these  fields. 
This  discussion  is  a  report  of  die  progress  made 
during  the  first  phase  of  a  three-phase  program  of 
research  and  development  on  such  a  system. 
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De  Silva.    University  of  California.    Lawrence 
Radiation  Laboratory,  Berkeley,  Calif.    Aug  59. 
Contract  W.-7405-eng-48.    22p.    Order  from 
OTS.    75  cents.  UCRL-8885 


Geology  and  Mineralogy 


Criticality  Studies 


Analysis  of  neutron  pulses  in  a  Godiva-type  re- 
actor,   by  C.  W.  Nestor  and  M.  Tobias.    Oak 
Ridge  National  Laboratory,  Oak  Ridge,  Tenn. 
Feb  59.    Contract  W-7405-eng-26.     I6p.    Order 
from  LC.    Mi  $2.  40,  ph  $3.  30.  CF-59-2-78 


Conceptual  design  of  a  natural  uranium,  D2O- 
moderated  critical  facility,   by  M.  Bernstein, 
R.  Hankel.  and  R.  Schamberger.    Nuclear  Devel- 
opment Corp.  of  America.  White  Plains.  N.  Y. 
J^ly  59.    Contract  AT(30-l)-2303.    38p.    Order 
from  LC.    Mi  $3.  30,  ph  $7.80. 

NDA-84-23(Rev.   1) 


Critical  mass  studies.     Part  VIII 
of  U^33    by  J.  K.  Fox.   L 
Rohrer 


Aqueous  solutions 


W.  Gilley  and  E.  R. 
Oak  Ridge  National  Laboratory,  Neu- 
tron Physics  Division,  Oak  Ridge,  Tenn.    [nd]. 
Contract  W-7405-eng-26.    23p.    Order  from 
OTS.    $1.00.  ORNL-2143 


Yankee  critical  experiments- -Measurements  on 
lattices  of  stainless  steel  clad  slightly  enriched 
uranium  dioxide  fuel  rods  in  light  water,  ^ 
P.  W.  Davison,  S.  S.  Berg,  w7  H.  Bergmann, 
D.  F.  Hanlen,   B.  Jennings,   R,  D.  Leamer  and 
J.  E.  Howard.      Westinghouse  Electric  Corp. , 
Atomic  Power  E>epartment,   Pittsburgh,   Pa. 
Apr  59.    Contract  AT(30-3)-222.    147p.    Order 
from  OTS.    $3.00.  YAEC-94 


Chemical  Processing  of  Irradiated  Fuels,  Mol, 
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The  Chattanooga  shale  of  Tennessee  as  a  source  of 
uranium.    Final  report,  by  P.  B.  Stockdale  and 
H.  J.  Klepser.    University  of  Tennessee.    Depart- 
ment of  Geology  and  Geography,  Knoxville, 
Tenn.    July  59.    Contract  AT-(40-l)- 1337.    260p. 
Order  from  OTS.    $3.50.  ORO-205 


Preliminary  report  on  uranium  deposits  in  the  Gulf 
Coastal  Plain,  Southern  Texas,   by  S.  R.  Stein- 
hauser  and  E.  P.  Beroni.    Including  a  section  on: 
Radiometric  airborne  survey  of  parts  of  Karnes, 
Atascosa,  and  Live  Oak  Counties,  Texas,   By 
R.  G.  Blair.    Denver  Exploration  Branch,  Atomic 
Energy  Commission,  Division  of  Raw  Materials, 
Denver,  Colo.    Nov  55.       44p.    Order  from 
OTS.    $1.25.  RME-1068 


Geologic  investigations  of  radioactive  deposits. 
Semiannual  progress  report  for  December  1, 
1958  to  May  31,   1959.    U.  S.  Department  of 
Interior,  Geological  Survey,  Washington,  D.  C. 
June  59.    132p.    Order  from  OTS.    $2.75. 

TEl-751 


Health  and  Safety 


Environmental  radioactivity  at  Argonne  National     , 
Laboratory.     Report  for  the  Year  1958,  by  J . 
Sedlet,  C.  D.  Eldred,  K.  K.  Gallagher,  N.  W. 
Golchert,  C.  M.  Green,  Jr.,    and  F.  S.  Iwami. 
Argonne  National  Laboratory,   Industrial  Hygiene 
and  Safety  Division,   Lemont,   111.    Aug  59. 
Contract  W-31 -109 -eng- 38.    43p.    Order  from 
OTS.    $1.25.  ANL-6047 


Symposium  on  occupational  health  experience  anci 
practices  in  the  uranium  industry,  held  in  New 
York  City,  October  15  -  17,   1958.    Sponsored    " 
by  U.  S.  Atomic  Energy  Commission  Division 
of  Biology  and  Medicine  and  the  Health  and 
Safety  Laboratory,  New  York  Operations  Office. 
1958.    244p.    Order  from  OTS.    $4.00. 

HASL-58 


Effects  of  radiation  on  human  dentition--preliminary 
report.    Progress  report  of  project  OA-44,   by 
T.  Terasaki  and  K.  Shiota.    Atomic  Bomb 
Casualty  Commission,  Hiroshima.    June  53. 
Changed  from  OFFICIAL  USE  ONLY  Oct.   U,   56. 
Contract  AT-49-1-GEN-72.     15p.    Order  from 
LC.    Mi  $2.40,  ph  $3.  30.  NYO-4464 
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Operation  Hardtack- -Phase 


I:    Off- site  radiologi- 


cal safety  report,   Nevad4  test  site,   1958,  by 
'     -     -- —        -    -    "     '    ■    "    McBride, 


0.  R.  Placak,  M.  S.  Sea 
R.  A.  Gilmore.  R.  L.  E 
Off-Site  Radiological  Sati 
Energy  Commission, 
1958.    Contract  AT(29-2 
fromOTS.    $3.50. 


J.  R. 
der,  and  J.  S,  Silhanek. 
ty  Activities,  Atomic 
Nevada  Test  Organization. 
-162.    236p.      Order 

OTO-58-6 


Micrometeorological  variab 


errors,  by  H.  W.  Church 
Albuquerque,  N.  Mex. 
(29-l)-789.    8p.    Order 
ph  $1.80. 


Sandia  Corporation,  A 
Oct  56.    Contract  AT(29 
from  LC.    Mi  $3.00,  ph 


Ibuqi 


A  slide-rule  fallout  calculattn;,  by  M.  Cowan,  Jr. 

}uerque,  N.  Mex. 
l)-789.    35p.    Order 
:;6.30. 

SCTM-177-57(51) 


lity  and  fallout  pattern 
Sandia  Corporation, 


I|eb58.    Contract  AT 
irom  LC.    Mi  $1.80. 

SCTM-83-58(5l) 


Insfrumehfs 


Information  for  the  application  of  a  contract  alpha 


monitor,   by  P.  E.  Brown 
Hanford  Atomic  Products 
Wash.    Mar  57.    Decl 
31-109-Eng-52.     lOp. 
Mi  $1.80,  ph$1.80. 


General  Electric  Co. 
Operation,   Richland, 
jjune  59.    Contract  W- 
Order  from  LC. 

HW- 49447 


An  improved  vernier  chronctron,  by  J 


Hanford  Atomic  Products 
and  Instruments  Researc 
Operation,   Richland,  Wafeh 
AT(45-l)-1350.21p.    Ordt 
75  cents. 


T.  Russell. 
Oj)eration,   Physics 
1  and  Development 

July  59.    Contract 
r  from  OTS. 

HW-61163 


Interim  acceleration  record  ng  and  control  system 


for  80-foot  drop  tester, 
Sandia  Corp. ,  Albuque 
8p.    Order  from  LC.    M 


Engineering  development  of 


for  the  Mach  5  test  vehic 


Sandia  Corp. ,   Albuquerqlie 
54p.    Order  from  LC.    N 


Metallurgy  an< 


Test  on  models  of  nuclear  reactor  elements.     HI 


Head  losses  in  core  sub~ assemblies,  by  J.  S. 
McNown,    R.  A.  Yagle,   c  nd  A.  Spengos.    Michi- 


liy  F.  M.  Mclver. 
rqje,  N.  Mex.    June  56. 
$1.80.  ph$1.80. 

SCTM-74-56(51) 


telemetering  antennas 


e,  A.  L.  McMullen. 

N.  Mex.    May  56. 
i$3.60,  ph$9.30. 

SCTM- 105-56(14) 


.eramics 


gan.    Univ.,  Engineering  Research  Institute, 
Ann  Arbor,  Mich.    July  57.    22p.    Order  from 
LC.    Mi  $2.70,  ph  $4. 80.        AECU-3757  (Pi.  Ill) 


Study  of  factors  influencing  ductility  of  iron--alu- 
minum  alloys,   by  F.  C~  Perkins  and  J.  F.  Nach- 
man.    Denver.    Univ. ,  Denver  Research  Institute; 
Denver.  Colo.    July  59.    Contract  AT(ll-l)-742. 
7p.    Order  from  LC.    Mi  $1.80,  ph  $1.  80. 

AECU-4252 


Slip  casting  of  nuclear  fuel  elements,  by  G.  J.  Com- 
stock.   F.H.  Clark,  E.  H.  Baron,  and  E.  B. 
Wilson.    Stevens  Institute  of  Technology. 
Powder  Metallurgy  Laboratory,  Hoboken,   N.  J. 
July  59.    Contract  AT(30-1)- 2258.     I6p.    Order 
from  OTS.    75  cents.  AECU-4255 


Properties  of  gallium.    Summary  of  published  data 
on  alloys,  physical  properties  and  chemistry, 
by  W.  D.  Wilkinson.    Argonne  National  Labora- 
tory,   Lemont,   111.    Feb  48.    Contract  W- 31- 
109-eng-38.    58p.    Order  from  LC.    Mi  $3.  60. 
ph$9.30.  ANL-4109 


The  longitudinal  distribution  of  thermal  neutron 
flux  in  cylindrical  fuel  specimens  during  Frradia- 
tion,   by  F.  R.  Taraba  and  S.  H.  Paine.    Argonne 
National  Laboratory.    Metallurgy  Division, 
Lemont,  111.    Aug  59.    Contract  W- 31 -109 -eng- 
38.    21p.    Order  from  OTS.    75  cents. 

ANL-5945 


'The  effect  of  impurities  on  iron-chromium  -yttrium 
alloys,   by  R.  W.  Endebrock,  W.  Chubb,    E.  L. 
Foster,  and  R.  F.  Dickerson.    Battelle  Memori- 
al Institute,  Columbus,  Ohio.    Apr  59.    Contract 
W-7405-eng-92.    14p.    Order  from  OTS. 
50  cents.  BMI-1338 


An  evaluation  of  the  properties  and  behavior  of 
zirconium- uranium  alloys,  by  A.  A.  Bauer > 
Battelle  Memorial  Institute,  Columbus,  Ohio. 
Sep  59.    Contract  W-7405-eng-92.     119p.    Order 
from  OTS.    $2.75.  ...asS*         BMl-1350 


Hydrogen  piCkup  during  corros' 


alloys,   by  W.  E.  Berry,  D; gfc^SlgPT 
E.   L.  White.    Battelle  Menvomfl^i-tiite„ 
Columbus,  Ohio.    Sep^^-  .iUJtftx^c^s.  >\ 


,,T^I^^|,r- 


7405-eng-92  and  NObs-;^^^:  "■rSpl'-'Oi-dea     '^'. 
from  OTS.    75  cents.  Bh&i^^  "- 


Principles  of  high  temperature  microscopy,.. 

B.  B.  Brenden,   H.  W.  Newkirk,  Jr.,  and:jj%^- -^^ 
Bates.    General  Electric  Company,   Hanford"«^JS 
Atomic  Products  Operation,   Richland,  Wa^^, 
June  59.    Contract  W-31-109-Eng-52.    40p.^    ^ 
Order  from  LC.    Mi  $2.70,  ph  $4.80.  ^f- 

HW-58?'^^'^" 


102 


i 


Evaluation  of  by-products  zircaloy-2  chips  used  for 
y         metal  powder  production,   by  R.  N.  Honeyman 
and  E.  O.  Porter.    General  Electric  Company, 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.  Y.    Aug  59.    Contract  W-31-109-Eng-52. 
18p.    Order  from  OTS.    50  cents.       KAPL-2056 


The  creep  behavior  of  zircaloy-2,  by  J.  D.   Lubahn. 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.  Y.    June  59.    Contract  W-31-109-Eng-52. 
I3p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

KAPL-M-JDL-1 


Status  of  the  prediction  of  activity  buildup  in  inconel 
systems,  by  J.  W.  Bartlett.    Knolls  Atomic 
Power  Laboratory,  Schenectady,  N.  Y.    July  59. 
Contract  [W-31-109-Eng-52].    40p.    Order  from 
LC.    Ml  $3.30,  ph  $7.80.  KAPL-M-JWB-3 


Measurement  of  phase' distributions  by  intercept 
fractions,  by  R.  J.  Allio  and  P.  A.  Oldow. 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.  Y.    June  59.    Contract  W-31-109-Eng-52. 
27p.    Order  from  LC.    Mi  $3.00,  ph  $6.30. 

KAPL-M-RA-3 


An  investigation  of  B4  C-zircaloy-2  size  distributions 
using  the  cintel  flying  spot  particle  resolver, 
by  rT  J.  Allio,  P.  A.  Oldow,  and  L.  G.  Wisnyi. 
Knolls  Atomic  Power  Lab.,  Schenectady,  N.  Y. 
July  59.    Contract  W- 31- 109-Eng-52.    32p. 
Order  from  LC.    Mi  $3.  00,  ph  $6.  30. 

KAPL-M-RA-4 


The  corrosion  behavior  of  3.  5  w/o  natural  uranium 
zirconium  base  fuel  alloy,  by  E.  G.  Brush,   R,  E. 
Campagnoni,  and  M.  A.  Powers.    Knolls  Atomic 
Power  Laboratory,  Schenectady,  N.  Y.    June  59. 
Contract  W-3l-109-Eng-52.    44p.    Order  from 
LC.    Mi  $3.30,   ph  $7.80.  KAPL-M-REC-1 


SRE  experimental  fuel  program  (interim  report),   by 
B.  R.  Hayward    and  J.  H,  Walter.    Atomics" In- 
ternational.   A  Division  of  North  American 
Aviation,   Inc.,  Canoga  Park,  Calif.    Oct  59. 
Contract  AT(Il-l)-GEN-8.    44p.    Order  from 
OTS.    $1.25.  NAA-SR-3456 


Precipitation  processes  in  copper -rich  copper- iron 
alloys,   by  A.  Boltax.    Nuclear  Metals,   Inc. , 
Concord,  Mass.    Aug  59.    Contract  AT(30-1)- 
1565.    43p.    Order  from  OTS.    $1.25. 

NMI-1210 


Fundamental  research  and  development  in  metallurgy. 
Annual  report  to  the  Research  Division  for  the 
period  July,   1957  to  June,   1958,  by  S.  Isserow 
k.  B.  Larson,  and  others.    Sep  59.    Contract 
AT(30-1)-1565.    25p.    O'rder  from  OTS. 
75  cents.  NMI-1215 


Deformation  modes  of  zirconium  at  77^, 
573^ 


300OK, 

and  1075°K,   by  E.  J.  Rapperport  and 
C.  S.  Hartley.    Nuclear  Metals,   Inc.,  Concord, 
Mass.    Aug  59.    Contract  AT(30-1)-1565.    36p. 
Order  from  OTS.    $1.25.  NMI-1221 


Applications  of  ultrasonic  energy.    Progress  report 
no.  11,   covering  period  from  August  1,   1958  to 
September  30,   1935^    Aeroprojects,   Inc., 
Westchester,   Penna.    Oct  58.    Contract  AT- 
(30<1)-1836.    32p.    Order  from  LC.    Mi  $2.70, 
ph$4.80.  NYO-7932 


Beryllium  thermal -cycling  experiment,  by  W.  H. 
Kelley,  D.  L.  Platus,  and  J.  R.  Tallackson. 
Oak  Ridge  National  Laboratory,   Reactor  Projects 
Division,  Oak  Ridge,  Tenn.    [nd].    Contract 
W-7405-eng-26.      I6p.    Order  from  OTS. 
75  cents.  ORNL-2757 


Welding  of  nickel- -molybdenum  alloys,  by  G.  M. 
Slaughter,   P.  Patriarca,   and  R.  E.  Clausing. 
Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.    Aug  59.    Contract  W-7405-eng-26.    30p. 
Order  from  LC.    Mi  $2.  70,  ph  $4.  80. 

ORNL-2760 


Densities  of  some  molten  salt  mixtures  containing 
nitrates,  by  G.  P.  Smith,  G.  F.  Petersen,  and 
W.  M.  Ewing.    Oak  Ridge  National  Laboratory, 
Oak  Ridge,   Tenn.    Aug  59.    Contract  W-7405- 
eng-26.    8p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  ORNL-2762 


Castability  of  aluminum  alloys,  M.  M.  Karnowsky. 
Sandia  Corporation,  Albuquerque,  N.  Mex. 
Apr  55.    12p.    Order  from  LC.    Mi  $1.80. 
Ph$1.80.  SCTM-80-55-16 


Fundamentals  of  sintering  -  IV.     Fourth  annual 
progress  report  covering  period  July  1,   1958 
through  June  30,   1959,  by  J.  Brett,   L.  S.  Castel- 
man,  and  L.  Seigle.    Sylvania  Research  Labora- 
tories, A  Division  of  Sylvania  Electric  Products, 
Inc.,  Bayside,  N.  Y.    June  59.    Contract  AT( 30-1) 
2102.    33p.    Order  from  OTS.    $1.00. 

SEP-254 


Quarterly  metallurgical  progress  report  no.   1    for 
the  period  of  October  1,  4958  to  December  3L 
1958,  by  T.  T.  Campbell,   R.  Mussler,  G. 
Robidart,  and  others.    United  States  Department 
of  the  Interior.    Bureau  of  Mines,  Northwest 
Electrodevelopment  Experiment  Station,  Albany, 
Ore.    Oct  59.    Contract  (ATI  1-1)599.    38p. 
Order  from  OTS.    $1.25.  USBM-U-550 


Quarterly  metallurgical  progress  report    no.  4, 
for  the  period  of  July  1,   1959  to  September  30, 
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1959,  by  P.  C.  Good  and 
Department  of  the  Interior . 
Albany  Metallurgy  Research 
Ore.    Sep  59.    Contract 
Order  from  OTS.  $1.00 


others.    United  States 
Bureau  of  Mines, 
Center,  Albany, 
aT(11-1)-599.    34p. 

USBM-U-647 


Bettis  technical  review.    Re  ictor  metallurgy,  by 


I.  Cohen,  J.  D.  Eichenberg 
Atomic  Power  Laboratory 
trie   Corporation,  Pittsbj 
Contract  AT-ll-l-GEN-lf4 
OTS.    $2.75. 


Stress  variations  in'a  zircor  ium  cylinder  caused  by 


D 


thermal  cycling,   by  D 
house  Electric  Corporati(l>n 
sion,  Pittsburgh,   Pa.    J 
1-GEN-14.     15p.    Order 
ph  $3.30. 


ure 


PWR  alternate  control  rod  material  program. 


Monthly  report  no.  10  for 


1957,   by  I.  Cohen.    Wesfinghouse  Electric 

Pittsburgh,   Pa.    Apr 
OFFIOIAL  USE  ONLY  June 

Ml  $3.30,  ph$7.80. 
^V  APD  -  PW  R  -  PMM  - 1 207 


Corporation,   Bettis  Plant, 

57.    Changed  from 

59.    44p.    Order  from  LC 


Thermoelectric  nuclear  fuel 


ly  progress  report,  by  A . 
Danko,  H,  M.  Ferrari,  C 
Thomas.    Westinghouse 
Atomic  Power  Departmeni 
59.    Contract  AT(30-3)- 
OTS.    $1.00. 


Summary  report,   1954-1959 


opment  Laboratory,  W 
and  Grand  Junction,  Colorjado 
Company,  Inc. ,  Winche 
Contract  ^T(49-6)-924. 
$2.25. 


;st? 


and  others.    Bettis 
Westinghouse  Elec- 
rgh,  Pa.    Sep  59. 
124p.    Order  from 
WAPD-BT-15 


Frederick.    Westing- 
,  Atomic  Power  Divi- 
59.    Contract  AT- 11 
rom  LC.    Mi  $2.40, 
WAPD-EM-16 


March  15  to  April  15, 


element    First  quarter- 


Biancheria,  J.  C. 
R.  Kilp,  andC.  L. 
dlectric  Corporation, 

Pittsburgh,   Pa.'  July 
5(1)0.    32p.    Order  from 
WCAP-1245 


Raw  Materials  Devel- 
incfiester,  Massachusetts 
National  Lead 
r,  Mass.    Sep  59. 
^4p.    Order  from  OTS. 
WIN-115 


Particle  Accelerators  and  High- 
Voltage  Machines 


Ion-source  positioner,  by  R. 
Jones,  and  C.  A.  Corum. 
nia.  Lawrence  Radiation 
Calif.  Apr  59.  Contract 
Order /rom  OTS.    50  centfe 


F.  Burton,  W.  B. 

University  of  Califor- 
Laboratory,  Berkeley, 
W-7405-eng-48.    5p. 
UCRL-8690 


Physics  and  Mathematics  ^loa?^ 


State  properties  of  liquid  and  solid  xenon:    A  bibIioggss£~ 
raphy,  by  S.  R.  Harris  and  H.  S.  Stearns.     Los  <.   . 
Alamos  Scientific  Laboratory,   Los  Alamos,        -^^: 
N,  Mex.    Oct  57.    Contract  W-7405-eng-36. 
14p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30.         *" '" 

AECU-4247 


Matrices  for  transformin 


ansforming  Legendre  polynomial 
coefficients  between  laooratory  and  center  of 
mass  systems,   by  R.  O.  Lane,  W.  F.  Miller 
and  K.  E.  Hillstrom.   Argonne  National  Labora- 
tory,  Lemont,   111.    Aug  59.    Contract  W- 31- 


109-eng-38.    71p.    Order  from  OTS. 


$2.00. 
AN  L- 6039 


A  numerical  solution  to  the  angle -integrated  Boltz- 
mann  equation,  by  J.  H.  Bennett,  and  J.  R.  Ter- 
rall.    General  Electric.    Atomic  Products  Divi- 
sion, Aircraft  Nuclear  Propulsion  Department, 
Cincinnati,  Ohio.    Nov  58.    Contracts  AF  33 
(600)- 38062  and  AT(1 1-1)- 171.    12p.    Order 
from  OTS.  50  cents.  APEX -520 


Analysis  of  vane -type  air  motors,   by  B.  Kaplan. 
General  Electric.    Atomic  Products  Division, 
Aircraft  Nuclear  Propulsion  Department, 
Cincinnati,  Ohio.    Nov  57.    Contracts  AF  33 
(600)-38062  and  AT(11-1)-171.    24p.    Order 
from  OTS.    75  cents.  APEX -522 


Collision  probabilities  and  resonance  integrals  for 
lattices,  by  W.  Rothenstein.    Brookhaven  Nation- 
al Laboratory,  Associated  Universities,   Inc., 
Upton.  N.  Y.    June  59.     18p.    Order  from  OTS. 
75  cents.  BNL  563  (T-151) 


The  use  of  sodium  reactor  coolant  as  a  source  of 
gamma  radiation,  by  B.  Manowitz  and  D.  M. 
Richman.    Brookhaven  National  Laboratory, 
Upton,  N.  Y.    Mar  58.     13p.    Order  from  LC. 
Mi  $2.  40,  ph  $3.  30.  BNL-3703 

\ 
Slow  neutron  resonances  in  Ag,  Ta,  and  Cd,  by 
S.  Desjardins.    Pupin  Cyclotron  Laboratory, 
and  George  B.  Pegram  Laboratory,  Columbia 
University,  N.  Y.    May  59.    Contract  AT(30-1)- 
Gen-72.     114p.    Order  from  OTS.    $2.50. 

CU-189 


Neutron  cross  sections  of  tellurium,  by  C.  J.  Heindl. 
Pupin  Cyclotron  Laboratory  and  George  B. 
Pegram  Laboratory,   Columbia  University,   N.  Y. 
June  1959.    Contract  AT(30-l)-GEN-72.    75p. 
Order  from  OTS.    $2.00.  CU-192 
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routine  IV:    Solution  of  heat  diffusion 

pquaMon,  by  R.  R.  Haefner.    E.  I.  du  Pont  de 

ajirs  &  Co.    Explosive^  Department,  Atomic 
Division,   Technical  Division,   Savannah 

r  Laboratory,  Aiken,  S.  Car.    July  59. 
CoSi'tract  AT(07-2)-l.    70p.    Order  from  OTS. 
$2.00.  DP-384 

■^-'l^^fex^afluence  of  specular  reflection  on  the  perma- 
bility  of  porous  m^ia,  by  D.  N.   Lassettre. 
-    Oak  Ridge  Gaseous  Diffusion  Plant,   Oak  Ridge, 
Tenn.    Sep  56.    Contract  W-7405-eng-26.    32p. 
Orcfcr  from  LC.    Mi  $3.  00,  ph  $6.  30. 

\  K-1258 


A  small  magnetic  core  digital  computer  for  special 


pec 
bid 


applications,  by  E.  W.  Hagen.    Union  Carbide 
Nuclear  Company,  Division  of  Union  Carbide 
Corporation,  Oak  Ridge  Gaseous  Diffusion 
Plant,  Oak  Ridge,   Tenn.    Oct  59.  Contract  W- 
7405-eng-26.     I31p.    Order  from  OTS.    $2.75. 

K-1434 


C.  E,  Lee  and  P.  M.  Stone.     Los  Alamos 
Scientific  Laboratory,  University  of  California, 
Los  Alamos,  N.  Mex.    Sep  58.    Contract  W- 
7405-ENG-36.    96p.    Order  from  OTS.  $2.  50. 

LA-2314 


An  optical  fallout  analogue,   by  G.  L.  Felt.    Los 
Alamos  Scientific  Laboratory,  N.  Mex.    Oct  55. 
Contract  W-7405-eng-36.    77p.    Order  from 
LC.    Mi  $4.50,  ph  $12.  30.  LAM3-1961 


Pressure  balance  in  a  toroidal  pinch,   by  B.  R.  __ 

Suydam.  Los  Alamos  Scientific  Laboratory, 
N.  Mex.  Dec  58.  Contract  W-7405-eng-36. 
17p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

LAMS -228  2 


FIoco  II  manual,   by  B.  G.  Carlson,  C.  S.  Kazek, 
Jr.,  and  C.  E.  Lee.     Los  Alamos  Scientific 
Laboratory,   University  of  California,   Los 
Alamos,  N.  Mex.    Aug  59.    Contract  W-7405- 
ENG-36.    55p.    Order  from  OTS.    $1.50. 

LAMS -2339 


Hydraulic  instability  of  reactor  parallel-plate  fuel 
assemblies,  by  E.  B.  Johansson.    Knolls 

Atomic  Power  Laboratory,  Schenectady,  N.  Y.  Concerning  the  7>//N — »l/3  resonance,  V  analysis 

July  59.    Contract  W-31-109-Eng-52.    43p. 
Order  from  LC.    Mi  $3.  30,  ph  $7. 80. 

KAPL-M-EJ-9 


of  the  equation 
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0 


Some  formulae  for  average  self-shielding  factors, 
J.  H.  Smith.     Knolls  Atomic  Power  Laboratory, 
Schenectady,  N.  Y.    June  59.    Contract  W- 31- 
l09-Eng-52.     12p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  KAPL-M-JHS-6 


Numerical  stress  analysis  for  thin  conical  shells 
with  non-uniform  wall  thickness  subjected  to 
axisymmetric  loads,  by  L.  Deagle.    Knolls 
Atomic  Power  Labaratory,  Schenectady,   N.  Y. 
July  59.    Contract  W-31-109-Eng-52.    35p. 
Order  from  LC.    Mi  $3.  00,  ph  $6.  30. 

KAPL-M-LD-3 


NILT- -Numerical  inversion  of  Laplace  transforms, 
'    by  C.  R.  MuUin  and  R.  A.  Pfeiffer.    Knolls 

Atomic  Power  Laboratory,  Schenectady,  N.  Y. 

Aug  59.    Contract  W-31-109-52.     15p.    Order 

from  LC.    Mi  $2.  40,  ph  $3.  30. 

KAPL-M-RAP-1 


Hafnium  slab  rod  experiments  in  the  PMA,   by  T.  F. 
Ruane.    Knolls  Atomic  Power  Laboratory, 
Schenectady,  N.  Y.    July  59.    Contract  W- 31- 
109-Eng-52.    I6p.    Order  from  LC.    Mi  $2.  40, 
ph$3.30.  KAPL-M-TFR-U 


Numerical  methods  for    solving  linear  systems  and 
applications  to  Elliptic  difference  equations,  by 


3J 

by  L.  J.   Laslett  and  S.  J.  Wolfson.    Midwestern 
Universities  Research  Association,  Madison, 
Wis.    Aug  59.    Contract  AT(ll-l)-384.    40p. 
Order  from  OTS.    $1.00^7^^^^;         MURA-497 

Theory  of  the  fixed  frequency  cycIotronTJJy^/'^ 
Parzen.    Midwestern  Universities  Research 
Association,  Madison,  Wis.    Aug  59.    Contract 
AT(ll-l)-384.    5p.    Order  from  OTS.    50  cents. 

MURA-498 


Background  in  the  neighborhood  of  a  colliding  beam 
region,  by  D.  B.  Lichtenberg  and  L.  W.  Jones. 
Midwestern  Universities  Research  Association, 
Madison,  Wis.    Aug  59.    Contract  AT(1 1-1)- 
384.     19p.    Order  from  OTS.    50  cents. 

MURA-499 


Measurement  of  the  SRE  anda<EWB  prompt  neutron 
lifetime  using  random  noise  and  reactor  oscilla- 
tion techniques,   by  C.  W.  Griffin  and  J.  G. 
Lundholm,  Jr.    Atomics  International.    A  Divi- 
sion of  North  American  Aviation,   Inc.    Canoga 
Park,  Calif.    Oct  59.    Contract    AT(11-1)-GEN- 
8.    32p.    Order  from  OTS.    $1.00. 

NAA-SR-3765 


Boundary  perturbation  theory  applied  to  a  bare 
truncated  sphere,  by^.  J.  McClure  and  P. 
Inman.    Atomics  International.    A  Division  of 
North  American  Aviation,  Inc. ,  Canoga  Park, 
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Calif.    Oct  59 

I6p.    Order  from  OTS. 


Contratt  AT(ll-l)-GEN-8. 
50  cents. 

NAA-SR-4039 


The  power  noise  transfer  f4nction  of  a  reactor,  by 
M.  N.  Moore.    Atomi 


IC3 


Division  of  North  Ame 
Canoga  Park,  Calif. 
(ll-l)-GEN-8.    15p. 
75  cents. 


International.^  A 
ijican  Aviation,  Inc., 
0:t  59.    Contract  AT 
(prder  from  OTS. 

NAA-SR-4197 


Use  of  an  IBM  650  to  calculate  cloud  chamber 


events,   by  R.  Bingham 
McDermott.    Columbia 


Cyclotron  Laboratories 
N.  Y.    Nov  57.    Cont 
No.  1  and  AT(30-1)- 
LC.    Mi   $2.70,  ph$4. 


D.  Tyoko,  and  L. 
University.    Nevis 
Irvington-on-Hudson, 
r4ct  N6-ori-110,  Task 
27p.    Order  from 
80.  NEV'S-59 


19  J2 


Quasi -tridiagonal  matrices 


Ey 


difference  equations, 
York  University.    Atortii 
Computing  and  Applied 
N.  Y.    May  59.    25p 
Mi  $2.70,  ph$4.80. 


S^.  Schechter.    New 
c  Energy  Commission 

Mathematics  Center, 

Order  from  LC. 

NYO-2542 


Nuclear  characteristics  of 


spherical,  homogeneous, 


two- region,  molten-flioride-salt  reactors, 


by  L.  G.  Alexander, 
MacPherson  and  J.  T 
National  Laboratory,   . 
sion,  Oak  Ridge,  Tenn 
7405-eng-26.    2lp     ^ 
75  cents. 


The  fast-neutron  multiplic£tion  effect  of  beryllium 


m  reactors,  by  \V.  H^ 
al  Laboratory,  Neutron 
Oak  Ridge,  Tenn.    [nd 
eng-26.    36p.    Order 


Thermoluminescence  studii  ;s  of  the  gamma -irradi- 


land,  Jr.    Oak  Ridge 
Health  Physics  Division 
[nd].    Contract  W-740t 
from  OTS.    $1.50. 


Preliminary  report  on  measurement  of  soil  stresses 


Perret.    Sandia  Corpofation 
N.  Mex.    Mar  52.    I6i» 
75  cents. 


and  type -insensitive 


A^.  Carrison,  H.  G. 
Roberts.    Oak  Ridge 
Reactor  Projects  Divi- 
[nd].    Contract  W- 
Oirder  from  OTS. 

ORNL-2751 


ele.    Oak  Ridge  Nation  - 
Physics  Division, 
Contract  W-7405- 
^omOTS.    $1.25. 

ORNL-2779 


ated  ferroelectrics  Ro(  helle  salt  and  guanidine 


aluminum  sulfate  hexahydrate,  by  J.  W.  Gilli- 

National  Laboratory, 


Oak  Ridge,   Tenn. 
-eng-26.  51p.    Order 

ORNL-2783 


caused  by  an  undergrolnd  explosion,  by  W.  R. 


Albuquerque, 
Order  from  OTS. 

SC-2278(TR) 


Sandia  dust  tube:    Developrhent  and  an  experiment, 
by  J.   R.  Banister  and  V-  T.  Parker. 


Corporation,  Albuquerque,  N 


35p.    Order  from  OTS 


$1.25. 


Sandia 
Mex.    Sep  59. 
SC-4333(TR) 


Radial  eigenf unctions,  phase  shifts,  total  elastic, 
differerttial  elastic,  and  momentum  transfer 
cross  sections  for  electrons  scattered  from 
oxygen  and  nitrogen  atoms,  by  W.  J.  Byatt, 
F.  O.  Lane,  Jr.,  and  L.  D.  Watkins.    Sandia 
Corporation,  Albuquerque,  N.  Mex.    Oct  59. 
44p.    Order  from  OTS.    $1.25.         SC-4363(TR) 


Atomospheric  turbulence,  by  H.  A.  Panofsky. 
Sandia  Corporation,   Research  Colloquium, 
Albuquerque,  N.  Mex.    Sep  59.    17p.    Order 
from  OTS.    50  cents.  SCR-118 


Results  of  a  force  test  of  four  configurations  of  the 
Hi-U!)  instrumented  and  chaff  rockets  in  the 
Sandia  Corporation  12  x  12  inch  transonic  wind 
tunnel  (program  111-46),  by  J.  W.  Arnold. 
Sandia  Corporation,  Albuquerque,  N.  Mex. 
Sep  59.    61p.    Order  from  OTS.    $1.50. 

SCTM  299-59(51) 


An  analytical  and  experimental  investigation  of  the 
steady-state  flow  in  small  bore  tubing  with  re- 
duced size  straight -through  fittings  connected 
at  the  tubing  extremities,  by  A.  L.  Ducoffe. 
Sandia  Corporation,  Albuquerque,  N.  Mex. 
July  59.    Contract  AT(29-l)-789.    31p.    Order 
from  LC.    Mi  $3.  30,  ph  $7.80. 

SCTM -222 -59(57) 


One -dimensional  compressible  flows  of  magneto- 
hydrodynamics.    11,  by  O.  G.  Owens.    Sandia 
Corporation,  Albuquerque,  N.  Mex.    Nov  55. 
13p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

SCTM -239 -55(51) 


Volume,  weight,  center  of  gravity,  and  rnoments 
of  inertia  of  a  solid  cone  frustum,  by  G.  W. 
Hughes.    Sandia  Corporation,  Albuque rque , 
N.  Mex.    July  59.    Contract  AT(29-l)-789.    8p. 
Order  from  LC.    Mi  $1.  80,  ph  $1.  80. 

SCTM-224-59(12) 


The  price  of  containing  radioactivity  in  digging 
craters,  by  B.F.   Murphey.    Sandia  Corporation, 
Albuquerque,  N.  Mex.    Oct  58.    Decl.  Apr  59. 
Contract  AT(29-l)-789.    6p.    Order  from  LC. 
Mi  $1.80,  ph  $1.80.  SCTM -384 -58 -51 


'Hie  problem  of   measuring  the  absolute  yield  of 
14-Mev  neutrons  by  means  of  an  alpha  counter, 
by  J.  Benveniste,   A.  C.  Mitchell,  C.  D.  Schra- 
der,  and  J.  H.  Zenger.    University  of  California, 
Lawrence  Radiation  Laboratory,   Livermore, 
Calif.    June  59.    Contract  W-7405-eng-48. 
22p.    Order  from  OTS.  75  cents.        UCRL-5619 


Antiproton  interactions  in  hydrogen  and  carbon 
below  200  Mev,  by  L.  E.  Agnew,  Jr.      Univer- 


sity of  California.     Lawrence  Radiation  Labora- 
tory, Berkeley,  California.    July  59.    Contract 
W-7405-eng-48.    93p.    Order  from  OTS.  $2.  50. 

UCRL-8785 


Multiple  meson  production  in  nucleon-antinucleon 
annihilations  and  polarization  effects  in  cascade 
showers,  by  L.  F.  Cook,  Jr.    University  of 
California.     Lawrence  Radiation  Laboratory, 
Berkeley,  Calif.    July  59.    Contract  W-7405- 
eng-48.    72p.    Order  from  OTS.    $2.00. 

UCRL-8841 


Inversion  of  the  angular-momentum  expansion  of 
meson  photoproduction  amplitudes,  by  J.  A. 
Ball.    University  of  California.     Lawrence^Radia 
tion  Laboratory,   Berkeley,  Calif.    Aug  59. 
Contract  W-7405-eng-48.    Up.    Order  from 
OTS.    50  cents.  UCRL-8858 


Span 


2  -  an  IBM-704  code  to  calculate  uncoUided 
flux  outside  a  circular  cylinder,   by  P.  A.  Gillis, 
T.  J.  Lawton,  and  K.  W.  Brand.    Bettis  Plant, 
Westinghouse  Electric  Corporation,   Bettis 
Atomic  Power  Division,  Pittsburgh,  Pa.    Aug  59. 
Contract  AT-ll-l-GEN-14.    44p.    Order  from 
OTS     $1  25.  WAPD-TM-176 


Progress  Reports 


Progress  report  for  January,   February,  March 
1959  to  the  United  States  Atomic  Energy  Com- 
mission.   Pupin  Cyclotron  Laboratory  and 
George  B.  Pegram  Laboratory,  Columbia  Uni- 
versity,  N.  Y.    Contract  AT-30-1-GEN-72.   34p. 
Order  from  LC.    Mi  $3. 00,  ph  $6.  30. 

CU-191 


Quarterly  status  report  of  the  LASL  plasma  thermo- 
couple development  program  for  period  ending 
Septernber  20^  1959,  by  S.  Glasstone.     Los 
Alamos  Scientific  Laboratory.    University  of 
California,   Los  Alamos,  N.  Mex.    Oct  59. 
Contract  W-7405-ENG-36.     15p.    Order  from 
OTS.    50  cents.  LAMS -2364 


Applications  of  ultrasonic  energy.  Progress  report 
no.  14  covering  period  from  February  1,   1959" 
to  March  31,   1959.    Aeroprojects,   Inc.,  West 

Contract  AT(30-1)- 
Mi$3.30, 

.NYO-2568 


Chester,   Penna.    Apr  59. 
1836.    45p.    Order  from  LC. 
ph$7.80. 


Semiannual  progress  report  for  the  period  ending 
June  30,   1959.    University  of  California.    School 
of  Medicine,    Los  Angeles,  Calif.     1959.    Con- 
tract AT-04-1-GEN-12.    82p.    Order  from  LC. 
Mi  $4.  80,  ph  $13.  80.  UCLA-444 


A  review  of  the  laboratory's  activities  and  program. 
Progress  report  for  period  ending  July  31,    l"95^ 
by  R.  S.  Stone  and  others.    Radiological  Labora- 
tory,  University  of    California,  School  of 
Medicine,  San  Francisco,  Calif.    Sep  59.    Con- 
tract AT-U-l-GEN-lO.    46p.    Order  from  OTS. 
$1.50.  USCF-19 


Radiotjon  Effects  on  Materials 

The  radiolysis  of  prospective  organic  reactor 
coolants.    Report  no.   13,  by  W.  W.  West  and 
others.    California  Research  Corporation,   Rich- 
mond, Calif.    Aug  59.    Contract  AT(1 1-1)- 174. 
34p.    Order  ^rom  OTS.    $1.00.  AECU-4295 


Fundamentals  of  fission  damage,  by  J.  A.  Brinkman. 
Atomics  International.    A  Division  of  North 
American  Aviation,   Inc. ,  Canoga  Park,  Calif. 
Oct  59.    Contract  AT(ll-l)-GEN-8.    34p. 
Order  from  OTS.    $1.00.  NAA-SR-4164 


Radioactive  Waste 


./ 


Study  of  liquid  and  solid  waste  disposal  require- 
*«    ments,  by  M.  Armando,   R.  Corcoran  and  others. 

Allis-Chalmers  Manufacturing  Company,   Nuclear 

Power  Department,  Milwaukee,  Wis.    July  59. 

Contract  AT(ll-l)-589.    75p.    Order  from  OTS. 

$2.00.  ACNP-5916 

Corrosion  film  removal  as  an  indication  of  decon- 
tamination  effectiveness,  by  R.  D.  Weed. 
General  Electric  Co.    Hanford  Atomic  Products 
Operation,   Richland,  Wash.    Nov  58.    Contract 
AT(45-1)-1350.    20p.    Order  from    LC. 
Ml  $2.  40,  ph$3.30.  HW-58126 

Quarterly  progress  report  research  and  develop- 
ment activities  radioactive  waste  fixation,  Janu- 
ary -  March,   1959,  by  D.  W.  Pearce  and  others. 
Hanford  Atomic  Products  Operation,  Chemical 
Research  and  Development  Operation,   Richland, 
Wash.    Apr  59.    Contract  W-31-109-Eng-52. 
14p.    Order  from  OTS..  50  cents. 
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Reactors — General 


Circulating  loops  for  testing  organic  coolants,   by 
J.  G.  Carroll.    California  Research  Corporation, 
Richmond,  Calif.    June  59.    Contract  AT(1 1-1)- 
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Haig  P.  Iskenderian.  A 
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OTS.  $1.50.  -** 
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Calcujajion  of  the  temperati  re 
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by  D.  Meneghetti  and  K 
National  Laboratory,   Lelnont 
Contract  W-31-109-eng-t8 
OTS.     50  cents. 


Chemical  processing  metho|s  and  economics  for 
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various  liquid  metal  fuel 
Pierce,  W. 


E,  Miller,  aijd 
The  Babcock  &  Wilcox 
Division.      Mar  58.    Con 
94p.    Order  from  OTS. 


Liquid  metal  fuel  reactor  experiment.     Quarterly 
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172p.    Order  from  OTS. 


Liquid  metal  fuel  reactor  experiment.    Annual 
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Contract  AT(30-1)-1940 
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of  slurry  inhomog^eity  eg  nuclear  stability  of 
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by  H.  E.  Zellnik,  W.  E 
Thomas.  The  Babcock  8i 
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1940.      37p.    Order  from 


VliUer,   and  C.  E. 
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OTS.    $1.25. 
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Lecture  notes  on  reactor  cortrols,  by  C.  S.  Walker 


Oak  Ridge  National  Labo 
Tenn.    June  54.    Contract 
Order  from  LC.    Mi  $8 


Investigation  of  temperature 


coefficients  obtained 
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and  J.  A.  Bistline.    Knolls 
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Mi  $3.00,  ph  $6.30. 
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D.  Hickman 
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Order  from  I  C. 

KAPL-M-GDH-1 


Metal-water  reactions:    II.    An  evaluation  of  severe 
nuclear  excursions  in  light  water  reactions,   by 
J.  I.  ^Owens.    Atomic  Power  Equipment  Etepart- 
ment.  General  Electric  Company,  San  Jose, 
Calif.      June  59.    Contract  AT(04-3)- 189.    35p. 
Order  from  OTS.    $1.00.  GEAP-3178 


Survey   of  the  physics,   metallurgy,  and  engineering 
aspects  of  reactor  control  materials,   by 
Vallecitos  Atomic  Laboratory  and  Engineering 
Section,  Atomic  Power  Equipment  Department, 
San  Jose,  Calif.    June  59.    Contract  AT(04-3)- 
189.    398p.    Order  from  OTS.    $3.50. 

GEAP-3183 


Metal -water  reactions:    III.    Fuel  element  stresses 
during  a  nuclear  accident,   by  K.  M.  Horst. 
Atomic  Power  Equipment  Department,  General 
Electric  Company,   San  Jose,  Calif.    July  59. 
Contract  AT(04-3)-189.    27p.    Order  from  OTS. 
75  cents.  GEAP-3191 


Physics  of  intermediate  reactors.    Supplement, 
by  C.  B.  Mills.     Los  Alamos  Scientific  Labora- 
tory.   University  of  California,   Los  Alamos, 
N.  Mex.    Apr  59.    Contract  W-7405-ENG-36. 
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AGRICULTURE 


Armour  Research  Foundation,  Chicago,  Ul. 
TOXICITY  OF  BORON -OXYGEN  COMPOUNDS  TO 
PLANTS  AND  SOIL  BACTERL^,  by  A.  Shefner  and 
R.   Ehrlich.   Final  rept.   on  [Contract  NOas-52- 
1024-c].   30  May  57,   16p.   1  ref.  CCC-1024-TR-251. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  /12 

A  determination  has  been  made  of  the  response  of 
various  plants  to  various  levels  of  applied  borcn  com- 
pounds, in  terms  of  yields  of  fresh  weight  of  beans, 
radishes,  lettuce,  beets,  and  oats.    The  effects  of 
adding  boron  at  different  stages  of  growth  and  the  ef- 
fectiveness of  different  methods  of  application  were 
investigated.    Boron  adversely  affected  the  growth  of 
the  plants  tested  when  applied  at  levels  between  8  and 
32  pounds  of  boron  per  acre  (lb.  B/acre).    Application 
of  boric  acid  solutions  to  a  variety  of  seeds  germinat- 
ing in  pure  quartz  sand  resulted  in  serious  reduction 
in  germination  frequency.    The  effect  of  boron  on  the 
growth  of  three  soil  microorganisms,  Azotobacter 
chroticoccum,  Streptomyces  sp.  ,  and  Rhizobium 
meliloti,  was  also  determined. 

ASTRONOMY 
Astrophysics 

Centro  di  Studio  per  la  Fisica  Delle  Microonde 

(Italy). 
THE  DECELERATION  OF  METEORS  DURING 
THEIR  PASSAGE  THROUGH  THE  EARTH'S 
ATMOSPHERE,  by  F.  Verniani.    Technical  note  no. 
2  on  Contract  AF  61(052)227.    June  59.    6p.    3  refs. 
AFCRC-TN-59-752. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  922 

The  deceleration  of  meteors  is  computed  theorically 
as  a  function  of  the  characteristic  quantities  of 
evaporation,  in  particular,  of  velocity.    It  is  shown 
that  for  over  3/4  of  all  meteors,  the  deceleration 
increases  until  the  end  of  evaporation,  and  that,  at 
the  point  of  maximum  rate  of  evaporation,  the 
deceleration,  as  a  first  approximation,  may  be  as- 
sumed the  same  for  all  maeors. 


Vol.   33,  No.  2, 


Pp.   111-229 


February  12,    I960 


Harvard  Coll.  C*)servatory,   Cambridge,  Mass. 
CLASSIFICATION  OF  SOLAR  PROMINENCES-VII- 
1954,  by  Donald  H.  Menzel  and  F.  Siirley  Jones. 
Scientific  rept.  no.  13  on  CcMitract  AF  19(604)1394. 
[1958]  93p.  AFCRC-TN-58-620;  AD-206  783. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  137  947 

A  tabulation  and  analysis  is  presented  of  the  behavior 
classification  of  prominences  observed  at  the  Hi^ 
Altitude  Observatory  at  Climax,  Colorado,  for  the 
month  of  January,  1954,  and  at  the  Sacramento  Peak 
Observatory,   Sunspot,  New  Mexico,  for  the  p>eriod 
January  23  to  December  31,  1954.  (SeealsoPB  136  881) 


Iowa  State  U.  ,   Iowa  City. 
OBSERVATIONS  OF  LOW  ENERGY  SOLAR  COSMIC 
RAYS  FROM  THE  FLARE  OF  22  AUGUST,   1958, 
by  K.   A.  Anderson,   R.  Arnoldy,  and  others  (U.  of 
Minnesota).   [1959]  49p.  26  refs.   SUI- 59-9. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  068 

Observations  have  been  made  of  protons  at  balloon 
altitudes  in  the  energy  range  100  to  300  Mev  following 
a  solar  sequency  of  optical  flare,   r-f  noise  bursts  and 
long  enduring  noise  storm.    Other  particles  are 
shown  to  have  low  upper  limits  to  their  abundance. 
The  flare  particles  continue  to  be  observed  for  at 
least  2  days  and  arguments  are  given  to  show  that 
their  storage  and  emission  takes  place  in  the  solar 
atmosphere.    The  differential  energy  spectrum  is  de- 
rived from  ionization  versus  atmospheric  depth  data 
and  is  found  to  be  E"^  dE.    Ctoserva-tions  by  riometer 
and  VHF  scatter  propagation  paths  over  the  polar  re- 
gions indicate  that  solar  acceleration  of  protons  up  to 
roughly  100  Mev  energy  is  rather  frequent. 


Maryland  U.  ,  College  Park. 
FARADAY  ROTATION   OF  RADIO  WAVES  WITHIN 
THE  CRAB  NEBULA,  by  Howard  Laster  and  Allen 
M.   Lenchek.   Rept.  on  Contract  AF  49(638)530, 
Feb  59,  5p.   10  refs.  AFOSR-TN-59-164;  AD-211  143. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  029 
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THE  LITHIUM,    BERYLLIUM  AKJD 
PRIMARY  COSMIC  RADL\TION. 
E.  P.   Ney,   and  C.   J.   Waddingtor 
on  Cosmic  Ray  Program,  Contraj: 
Dec  58,   29p.    13  refs. 
Order  from  LC  mi$2.  70,  ph$4.  «|D 
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Rochester  U.  ,  N.   Y. 
SOME  CONSIDERATIONS  ON  TIJIE 
PRIMARY  COSMIC  RAY  INTENSITY 
by  A.  Engler,  M.  F.  Kaplon,  and 
on  Contract  AF  49(638)303.    [195^] 
AFOSR-TN- 58-970;  AD- 205  597. 
Order  from  LC  mi$3.  00,  ph$6.  3t) 


A  discussion  is  given  of  the 
the  analysis  of  primary  cosmic 
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Army  Ordnance  Human  Engineering  Lab.  ,  Aberdeen 

Proving  Ground,   Md. 
A  GUIDE  TO  COLOR  BANDING  FOR   INDICATORS 
(METERS),  by  William  Wokoun  and  Gerald  Chaikin. 
Mar  59,   lip.  Technical  Memo.  2-59. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  130 

This  report  presents  a  rationale  for  color-coded 
banding  of  meters.    The  principles  set  forth  are  illus- 
trated, and  swatches  of  the  four  colors  which  are 
considered  maximally  discriminate  are  given. 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus. 
THE  EFFECT  OF  DIFFERENT  PROPORTIONS  OF 
MONITORED  ELEMENTS  ON   OPERATOR  PER- 
FORMANCE IN  A  SIMULATED  RADAR  AIR  TRAF- 
FIC CONTROL  SYSTEM,  by  Robert  G.  Kinkade  and 
J.  S.   Kidd.   Rept.  on  Contract  AF  33(616)3612. 
June  59,    17p.    11  refs.   WADC  Technical  rept.  59-169. 
Order  from  OTS  $0.  50  PB  161  111 

A  simulated  radar  approach  control  system  was  uti- 
lized to  evaluate  the  influence  of  different  levels  of 
monitoring  on  system  performance.    Monitoring  level 
was  varied  by  mailipulating  the  proportion  of  aircraft 
in  the  system  having  airborne  position  information 
(APO  equipment.    The  API-equipped  aircraft  did  not 
require  active  control  of  their  approach  path  as  did 
those  aircraft  without  such  equipment.    Four  condi- 
tions were  compared:  (a)  100%,  (b)  63%,  (c)  37%,  and 
(Behavioral  Sciences- -Human  Engineering,  12  Feb 60) 
(d)  0%  of  aircraft  with  API  equipment.   Eight  labora- 
tory-trained controllers  participated.    Results  indi- 
cated an  approximately. linear  increase  in  system 
performance  as  proportion  of  API- equipped  aircraft  • 
was  increased.    Recommendations  for  future  utiliza- 
tion of  API  in  terminal  operations  were  considered. 


Personnel  and  Training 


American  Inst,  for  Research,  Pittsburgh,  Pa. 
STUDIES  OF  NAVY  GUIDED  MISSILE  TEAMS»  by 
David  J.  Klaus  and  Robert  Glaser.    Final  rept.  for 
1  May  51-31  May  58  on  Contract  N7onr-37008. 
31  Dec  58,  26p.    47  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  615 

This  report  consists  dL  a  brief  summary  of  activities 
conducted  as  a  research  project  and  includes  a 
digest  of  project  activities,  a  short  administrative 
history  of  the  project,  and  an  annotated  bibliogra  )hy 
of  reports  produced  by  the  project  staff. 


Applied  Psychological  Services,  Wayne,  Pa. 
POST- TRAINING  PERFORMANCE  CRITERION  DE- 
VELOPMENT AND  APPLICATION:   DEVELOPMENT 
AND  APPLICATION  OF  TBCL  CRITERIA  TO  THE 
SESR  PROGRAM  FOR  THE  AIR  CONTROLMAN 
AND  THE  PARACHUTE  RIGGER   RATINGS,  by 
Authur  I.   Siegel,  Milton  Richlin,  and  Philip  Feder- 
man.   Rept.  on  Contract  Nonr- 2279(00).   Oct  58,  131p. 
2  refs. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  143  388 

This  is  the  second  of  a  series  of  reports  by  Applied 
Psychological  Services  on  the  post- training  perfor- 
mance of  the  enlisted  personnel  in  certain  naval  avia- 
tion ratings.    The  present  research  had  two  general 
purposes:  (1)  rneasurement  of  the  effects  of  the  Se- 
lective Emergency  Service  Rate  program  (SESR)  on 
the  quality  of  the  technical  performance  of  the  Air 
Controlman  Tower  (ACT)  and  Parachute  Rigger  Sur-  - 
vival  (PRS)  ratings.   (2)  development  of  a  criterion 
instrument  applicable  to  the  on-going  measurement 
of  the  proficiency  level  of  ACTs  and  PRSs  who  are 
graduates  of  the  respective  schools  of  the  Naval  Air 
Technical  Training  Command.    Separate  Technical 
Behavior  Check  Lists  which  seem  to  possess  the 
attributes  of  analyzability,  relevance,  comprehen- 
siveness, and  correct  weighting  of  elements  were 
prepared  for  each  rating.    Adequate  reliabilities 
were  demonstrated  for  the  lists.    (See  also 
PB  142  120  and  136  699) 


Clark,  David,  Co.,   Inc.,   Worcester,  Mass. 
INTEGRATION  OF  PERSONAL  EQUIPMENT. 
Rept.  on  Contract  AF  33(616)3329.    [Aug  59] 
36p.    WADC  technical  rept.  59-382. ' 
Order  from  OTS  $1.  00  PB  161  132 

This  report  covers  the  efforts,  methods  of 
approach  and  solutions  to  some  of  the  problems 
of  integrating  items  of  aircrew  personal  equipment 
The  major  problem  of  integration  is  the  combining 
of  the  various  individual  items  which  have  specific 
functions  with  each  other  without  complicating 
these  combinations  beyond  their  effectiveness 
limits.    Practical  solutions  were  achieved  in  some 
areas,  but  additional  work  is  required  in  others. 


Washington  U. ,   Seattle. 
THE  SELECTION  OF  PREDICTORS  FOR  SOME 
EVALUATIONS  OF  FACULTY  PERFORMANCE,  by 
Clifford  E.  Lunneborg.    Rept.  on  Coiuract  Nonr- 
477(08)  and  Public  Health  Research  Grant  M-743(C2). 
Dec  57,   115p.    13  refs. 
Order  from  LC  mi$6.  00,  ph$18.  30         PB  138  635 

Relationships  between  some  evaluations  of  faculty 
effectiveness  and  a  number  of  items  of  information 
extracted  from  the  background  records  of  certain 
faculty  members  were  investigated.    Major  emphasis 
in  the  study  was  placed  upon  the  selection  of 
predictors  from  among  the  items  dL  background  infor- 
mation to  provide  the  best  estimations  of  the  faculty 
evaluations.    An  iterative  predictor  selection  pro- 
cedure was  employed  to  select  only  those  predictors 
which  made  significant  independent  contributions  to 
these  estimations.    A  criterion  is  presented,  and  was 
applied,  for  restricting  the  number  of  variates 


selected  to  prevent  reliance  of  the  ci)tained  predic- 
tions on  small  sample  error  variance  in  the  criterion 
measures.    The  results  of  these  predictor  selections 
are  reported.    Finally,  explanations  dL  certain  of  the 
findings  and  suggestions  for  extension  of  the  research 
were  offered. 


Psychology 


Applied  Mathematics  and  Statistics  Lab., 

Stanford  U . ,  Calif . 
CHAINS  OF  INFINITE  ORDER  AND  THEIR  APPLI- 
CATION TO  LEARNING  THEORY,  by  John 
Lamperti  and  Patrick  Suppes .  Technical  rept.  no.  18 
on  Contract  Nonr- 225(17).  15  Oct  58,  29p.  9  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  701 

The  purpose  of  this  paper  is  to  study  the  asymptotic 
behavior  of  a  large  class  of  stochastic  processes 
which  have  been  used  as  models  of  learning  experi- 
ments .   By  appWing  a  theory  of  chains  of  infinite 
order,  or  "chaines  ^  liaisons  completes"  namely, 
certain  limit  theorems  for  stochastic  processes 
whose  transition  probabilities  depend  on  the  entire 
past  history  of  the  process,  but  only  slightly  on  the 
remote  past.  A  self-contained  discussion  of  these 
and  some  additional  results  is  the  content  of  Section 
2. 


Applied  Mathematics  and  Statistics  Lab,,   Stanford 
U.,  Calif. 

FOUNDATIONS  OF  STATISTICAL  LEARNING 

THEORY,   I.    THE   LINEAR  MODEL  FOR  SIMPLE 

LEARNING,  by  W.  K.   Estes  (Indiana  U. )  and 

Patrick  Suppes.    Technical  rept.  no.   16  on  Contract 

Nonr-225(17).    20  Nov  57,   lOlp.    14  refs. 

AD- 149  728. 

Order  from  LC  mi$5.  70,  ph$16.  80  PB  137  998 

Primitive  naions,  the  axiomatic  structure,  and 
general  theorems  are  presented  of  a  model  which 
formalizes  and  generalizes  models  for  simple 
learning;  the  mathematical  foundations  of  these 
models  are  examined.    The  formulation  draws  upon 
the  concepts  and  methods  developed  by  R.  R.  Bush 
and  F.  Mos  teller  (Stochastic  models  for  learning. 
New  York,   1955)  and  W.  K.   Estes  and  C.  J.  Burke 
(Psychol.  Rev.  ^:276-286,   1953).    A  study  is  made 
of  the  sample  spaces  dL  the  stochastic  processes 
involved,  and  the  methods  of  defining  events  and 
probabilities.    The  theorems  are  derived  by  set- 
theoretical  and  probabilitic  techniques.    The  dis- 
cussion is  limited  to  linear  models.    The  level  of 
generality  is  that  of  a  model  broad  enough  to  include 
as  special  cases  all  of  the  particular  linear  models 
which  have  been  applied  to  learning  experiments. 


Araic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
A  PRELIMINARY  STUDY  OF  THE  MOTIVATIONAL 
PROPERTIES  OF  COLD  STRESS,  by  Robert  B. 
Payne.   Apr  59,   13p.    12  refs.    Technical  rept. 
58-9. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  345 
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An  experiment  was  conducted  fcr  the  purpose  at 
noting  (a)  whether  cold  exposure  can  be  regarded  as 
having  drive  properties  sufficient  for  the  motivation 
of  a  rote  learning  process,  and  (b)  whether  the  drive 
properties  of  cold  expos  ure  are  modified  by  the 
factor  c*  cold  acclimatization,    five  male  subjects 
underwent  thermophysiological  Changes  characters - 
^c  d  cold  acclimatization  by  means  erf  rigorous 
physical  training  followed  by  prolonged  field 
exposure  to  sub-zero  temperatures.    The  tempera- 
ture effect  was  significant  at  thq  5  percent  level,  but 
only  for  the  acclimatized  subjects.   They  learned 
faster  under  the  lower  temperature  condition  on  both 
occasions.    The  results  agree  well  with  those  ob- 
served in  the  operant  behavior  of  rats  in  low  temper- 
atures under  radiant  heat  reinfofcement,  and  they 
lend  themselves  to  the  interpretation  that  cold  ex- 
posure generates  a  more  effectife  drive  stimulus 
for  acclimatized  subjects  becau$e  acclimatized 
subjects  actually  lose  more  heat  under  cold  stress 
than  do  their  nonacclimatized  controls. 


Army  Ordnance  Human  Engine  ering  Lab. ,  Aberdeen 

Proving  Ground,   Md. 
RELATIONSHIPS  OF  INTERMITTENT  NOISE, 
INTER -SIGNAL  INTERVAL  AND  SKIN  CONDUC- 
TANCE TO  VIGILANCE  BEHAVIOR,  by  Joseph  F. 
Dardano  and  Irving  Mower.    July  59,  29p.    11  refs. 
Technical  Memo.  no.  7-59. 
Order  from  LC  mi$2.  70,  ph$4.  \Q  PB  143  531 

Relationships  ctf  intermittent,  lew  intensity,  ambient, 
white  noise,  inter-signal  interval  variability  and 
basal  skin  conductance  to  proloriged  observation  were 
investigated.   Observers  were  r&juired  to  differenti- 
ate a  total  of  180  critical  signali  which  differed  from 
periodically  blinking  background  signal  only  by  a 
larger  amplitude.    Performance  was  measured  by 
reaction  time.    Monitoring  perfdrmance  did  not  dete- 
riorate with  low  variability  of  inter -signal  intervals, 
50  to  70  sec.    Intermittent  nois el  impaired  perfor- 
mance with  this  schedule  by  sligptly  increasing  re- 
action times  during  the  entire  ses<;ion.    With  a  greater 
variability  oL  inter -signal  intervlals,  performance 
deteriorated  continuously  during 
unaffected  by  intermittent  noise, 
stimulus  interval  of  30  sec.  resiilted  in  an  inverse 
relationship  between  reacticai  tine  and  length  of  inter- 
stimulus  interval,  at  least  up  to 


the  mean  interval. 
Basal  skin  conductance  was  negatively  correlated  with 
logarithm  of  reaction  time  when  performance  deteri- 
orated under  a  signal  schedule  requiring  continuous 
observation. 


Bethany  Coll.  ,  W.  Va. 
ON  THE  SPAN  OF  A  SEARCH 
PROBLEM  SOLVING,  byWilber: 
rept.   no.    1  on  Contract  Nonr-23|15(00) 
2  refs. 
Order  from  LC  mi$l.  80,  ph$l.  feO 
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Harvard  Graduate  School  of  Education,  Cambridge, 

Mass. 
STAGES  IN  THE  DEVELOPMENT  OF  VOCATIONAL 
SELF  CONCEPT  IN  ADOLESCENCE,  by  Robert  P. 
OHara  (Boston  College)  and  David  V.  Tiedeman.   Rept. 
no.  7  on  Harvard  Studies  in  Career  Development; 
Technical  rept.  no.  3  on  Contract  Nonr- 1866(31). 
Nov  58,   23p.   23  refs. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  461 

In  an  attempt  to  give  an  empirical  formulation  to  self 
concept  theory  in  the  realm  of  vocational  development, 
we  have  defined  self  concept  as  an  individual's  evalu- 
ation o€  himself.   Using  this  definition  we  have  inves- 
tigated the  areas  of  aptitude,   interest,    social  class, 
and  values.    Previous  research  has  shown  that  these 
areas  are  important  in  the  development  of  careers. 
The  research  reported  here  not  only  measures  the 
individual's  standing  in  these  four  areas  but  adds  a 
further  dimension  -  a  measure  of  the  oerson's  ability 
to  evaluate  his  standing.    Such  a  dimension  is  essen- 
tial to  an  understanding  of  the  way  in  which  a  person 
s6lves  the  occupational  choice  problem  which  he  is 
facing.    Hence  it  further  illuminates  the  influence  of 
these  factors  in  occupational  choice. 


Illinois  U.  .   Urbana. 
INTERPERSONAL  PERCEPTION  AND  INTERPER- 
SONAL RELATIONSHIPS  IN  THERAPEUTIC  COUN- 
SELING,  by  J.  McV.  Hunt.    Annual  rept.  no.  2  on 
Contract  Nbnr- 1834(11).    15  Nov  58,  56p.    11  refs. 
Order  from  LC  m'i$3.  60,  ph$9.  30  PB  143  434 
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Human  Resources  Research  Center,  Lackland  AFB, 
San  Antonio,   Tex. 

PSYCHOMOTOR  PERFORMANCE  AS  A  FUNCTION 
OF   INITIAL  LEVEL  OF  ABILITY,   by  Bradley 
Reynolds  and  Jack  A.  Adams.    Oct  53,   28p.   14  refs 
Research  bulletin  53-39. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  211 

The  present  study  was  designed  to  test  the  hypothesis 
that  the  general  laws  of  learning  are  independent  of 
individual  differences  in  the  field  of  psychomotor 
learning.    The  plan  of  the  study  reported  has  Involved 
training  a  group  with  massed  practice  and  a  group 
with  distributed  practice.    Upon  completion  of  this 
study,  each  group  was  divided  into  subgroups  on  the 
basis  of  initial  level  of  ability  in  the  task.    The  acqui- 
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sition  curves  obtained  for  the  ability  subgroups  were 
examiqed  for  systematic  differences  in  performance. 
Tables  and  graphs  present  the  results. 
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Nonr- 855(04).  Nov  58,  9p.  10  refs.  AD- 205  750. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  471 
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The  American  University  as  a  behavioral  system 


Laboratory  for  Research  in  Social  Relations,  U.  of 

Minnesota,  Minneapolis. 
CCXJNITION,   MOTIVATION  AND  TIME  PERCEP- 
TION, by  Peter  Sch5nbach.  Technical  rept.  no.  2  on 
Research  Studies  on  the  Relation  Between  Cognition 
and  Behavior,  Contract  N8onr-662(16).  Nov  58,  20p. 
15  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  421 

An  exploratory  study  by  Schachter  on  social  isolation 
suggested  two  hypotheses:  (1)  The  force  acting  on  a 
person  in  a  barrier  situation  to  reach  a  goal  (G)  is  an 
increasting  function  of  the  person's  need  for  C'times" 
the  relevance  of  this  person's  ideation  with  respect  to 
G.    (2)  The  greater  within  limits  the  magnitude  of  the 
force  acting  on  a  person  in  a  barrier  situation  to  reach 
a  goal,  the  greater  will  be  diis  person's  estimate  of 
the  time  spent  in  that  barrier  situation. 


Michigan  State  U.,  East  Lansing. 
MATHEMATICAL  MODELS  FOR  HUMAN  GROUP 
ORGANIZATION,  by  Leo  Katz.   Final  rept.  on 
Contract  Nonr-785(00).  12  June  58,  45p.  5  refs. 
Order  from  LC  mi$3.30,  ph$7.80  PB  143  120 


Personnel  Lab.  ,   Wright  Air  Development  Center, 

Lackland  AFB,  Tex. 
PREDICTION  OF   CREATIVITY  IN  A  SAMPLE  OF 
RESEARCH  SCIENTISTS,   by  Cecil  J.  MuUins. 
Feb  59,   17p.  6  refs.    WADC  Technical  note  59-36; 
AD-211  039. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  210 


In  an  attempt  to  identify  test  predictors  of  scientific 
creativity,   two  criteria  of  creativity  were  used:  su- 
pervisors' ratings  and  number  of  publications.    An 
interest  questionnaire,  a  vocabulary  test,  and  nine 
tests  of  the  Guilford  Creativity  Battery  were  adminis- 
tered to  131  research  physical  scientists.    Of  42  test 
scores  derived  from  the  battery,  four  were  signifi- 
cantly related  to  the  rating  criterion  and  seven  to  the 
publications  criterion.    The  two  criteria  were  not 
significantly  with  both  criteria.    A  composite  pre- 
dictor gave  promise  of  increasing  effective  prediction 
of  the  ratings  criterion,  but  not  of  the  publications 
criterion. 


Washington  U. ,  Seattle.  ^ 
A  COMPARISON  OF  EPPES  SCORES  OBTAINED 

from  the  ^andard  forced- choice 
pr(x:edure  and  a  rating-scale  procedure, 

by  Chadwick  Karr.    Rept.  on  Cwitraa  Nonr- 477(08) 
and  Public  Health  Research  Grant  M-743(C3). 
Oct  58,  96p.    28  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  143  711 

The  present  investigation  is  concerned  with  two 
separate  problems  arising  from  Wright's  work. 

Can  one  devise  a  method  of  scoring  responses  given 
to  separate  EPPS  (Edwards  Personal  Preference 
Schedule)  statements  such  that  the  scores  for  vari- 
ables will  correlate  more  highly  (than  Wright's 
normative-ipsative  scores)  with  conventional  EPPS 
scores  for  correspcHiding  variables?  Wright  showed 
that  the  factor  structure  of  the  matrices  of  variable 
scores  for  the  rating  scale  and  the  EPPS  were  not 
identical.    Presumably,  one  of  the  major  differences 
lay  in  the  presence  of  one  or  more  SD  factors  in  the 
rating-scale  score  matrix.    Can  one  determine  more 
precisely  what  reliable  systematic  variance  is 
present  in  variable  scores  from  statements  rated  one 
at  a  time  which  is  na  present  in  forced-choice  EPPS 
variable  scores,  and  vice  versa? 


Yale  U.  ,  New  Haven,   Conn. 
FIVE  STUDIES  OF  THE   RELATION  BETWEEN 
SEX- ROLE  IDENTIFICATION  AND  ACHIEVEMENT 
IN  PROBLEM  SOLVING,  by  G.  Alexander  Milton. 
Technical  rept.  3  on  Contract  Nonr-609(20).    Dec  58. 
76p.   17  refs.    AD- 2 18  597. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  847 

Contents: 

Achievement  in  problem  solving  as  related  to  sex-role 
identification 

Sex  differences  in  problem  solving  and  role  appropri- 
ateness of  problem  content 

Choice  of  strategy  for  solving  problems  and  sex  role 

Sex  differences  in  problem  solving  as  related  to  role 
appropriateness  of  problem  content  and  to  availa- 
bility of  manipulative  materials 

Sex  differences  in  problem  solving  and  role  appropri- 
ateness of  problem  content:  a  replication 
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Yale  U.  ,   ^4ew  Haven.  Conn. 
RESEARCH  PROGRAM  ON 
NITIVE  ASPECTS  OF  ATTI 
Milton  J.  Rosenberg.    Annual 
on  Contract  Nonr-609(27).    [1 
Order  from  LC  mi  $2.  40.  ph$3 


AIFECTIVE  AND  COG- 
TIFDE  CHANGE,   by 

r?pt.  for  Sep  57 -Dec  58 

9f9J  17p.  7  refs. 
30     PB  143  862 
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Contents: 

Cognitive  reorganization  in 
•  manipulation  of  attitudinal 
Investigations  into  the  dynamic; 

process 
Investigations  into  structural 

"cognitive  balancing" 
The  relation  of  variation  in  sel 

change 


response  to  the  hypnotic 
of  the  hypnotic 
dynamic  aspects  of 
-esteem  to  opinion 
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Iowa  State  U.  of  Science  and 
SOME  FAMILIES  OF 
BUTIONS,  by  S.  K.  Katti  and 
on  Contract  AF  49(638)43. 
AFOSR-TN-59-4;   AD- 208  m. 
Order  from  LC  mi$3.  30,  ph$7. 


C0NTA(;iOUS 
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Tech.,  Amesw 
DISTRI- 
n  Garland.    Rept. 
46p.    10  refs. 


The  purpose  of  the  research  in 
the  consideration  of  the  followi 
study  some  families  of  contagi 
from  the  point  of  view  of  their 
pare  these  distributions  using  ^ 
as  skewness,  kurtosis,  and  the 
To  estimate  the  parameters  by 
order  to  gain  some  empirical 
relative  merits.    To  compare  fii 
and  to  see  if  any  general  conclu- 
suggested  on  an  empirical  basis 
fit. 


Pennsylvania  (J.  ,  Philadelphia 
PROPERTIES  OF  BIOLOGICAL 
Herman  P.  Schwan.    Annual 
Contract  Nonr-551(05).    5  Dec  5! 
Order  from  LC  mi$l.  80,  ph$l. 


prog  res 


Summary  of  work  done  to  measu 
electric  and  acoustic  impedance 
in  the  electrical  frequency  range 
Mc  and  in  the  acoustic  frequency 
to  10  Mc. 


Randolph  AFB,  Tex. 
IN  RESEARCa 


School  of  Aviation  Medicine    ^i 
BIOASTRONAUTICS:  ADVANCES 
Mar  59,   184p.    15  refs. 
Order  from  LC  mi$8.  40,  ph$28.  60       pb  143  923 

In  this  publication  fifteen  special  progress  reports 
are  pH^Lshed  v^ich  deal  with  prcfl^s  4^^ 
applicable  in  rocket  flight  and  sariellite  flliht  Otherl 
report  about  progress  in  fields  which  will  be  o^ 

of  SSTs'o^ir;^^  "^^^""^  'P^^  operations.   All 
or  these  special  reports  may  servte  as  a  source  of 

in  sna?.''°"J''  Physiologists  and  3hysicia^rwarking 
n  space  medicine  or  bioastronaut  cs,  and  also  to 
the  physical  scientists,  rocket  en, ineers,  mTltoy 
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s  using  chi- square 
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■e  and  analyze  the 
rf  biological  material 
from  10  Mc  to  1000 
range  from  200  Kc 


officials  and  government  administrators  concerned 
with. the  national  space  program. 

Anafomy  and  Physiology 


California  \J. .  Los  Angeles. 

^'^SlS^R^'^^l^''  ^^«GO  HANDLING. 
VL    BIBLIOGRAPHY  OF  HUMAN  ENERGY  py 

PENDITURE  UTERA-mRE^Ty  Fr^k  C    H^e" 
SsT;^'"  'l?^'"""  Nonr-233(07).    Oa  58,'  U6p' 
880  refs.    Dept.  of  Engineering  rent    58-68 
Order  from  LC  mi$6.  §0,  ph$?8. 3o'  4  143  700 

ex^n^^'e^'frfni^'"""^"""  '^'^'^  '^  human  energy 
expenditure,  Its  parameters  and  measures    is 
presented  through  December  1957.   A  ^os^  refer- 
ence index  is  provided.  (See  also  PB  133 1^) 


tS^^'?ppo^'^^^  ^«^^^^  S^h^l  °f  Medicine. 
THE  EFFECT  OF  VARIOUS  STRESSES  ON  TKV 

SaTd  h'^^'^,''^^  ^  ^^  ^^  m  i^lXsTy" 
F     il       ^^°"^0"'  Leslie  R.  Bennett,  and  Deloree 
•T;  /?     !n"-   "^"""^^  progress  rept.   for  1  Apr  58- 
Jl^Mar  59  on  Contract  Nonr-233(36).   1  Dec  58,  7p. 

Order  from  LC  mi$l.  80.  ph$l.  80  PB  143  845 


Cornell  u.  fithaca,  N    Y  1 

Contract  No,u-401(14).    Sep  56,   15p.    U  rtfs 
Order  from  LC  mi$2.  40,  ph$3.'30  '      re  f/s  818 


Lackland  AFB, 


Human  Resources  Research  Center 
San  Antonio,   Tex 

S^RDINAT^nJ^'^K   i''^'"^  °^  G«OSS  MUSCULAR 
COORDINATION,  by  Merrell  E.  Thompson,  Jean  P 
TTiompson.  and  E.  Ralph  Dusek  (U.  of  Arkan  as) 
R^Tt.  on  Contract  AF  33(038)22948.    July  53.   39p 
255  refs.    Research  bulletin  53-25 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  212 

The  descriptive  material  of  the  present  review  is 
primarily  concerned  with  those  tests  which  are  cur- 

apS^a'r^o'mV/"'  ""'  "^^^^  °^  "^^'^^^y  ageandwWch 
apf^ar  to  measure,  primarily,   some  aspect  of  gross 

muscular  coordination.    In  terms  of  the  ^ver^tJonal 

categories  set  up  by  the  physical  education  writers 

this  has  meant,   in  general,  the  inclusion  of  tests  of 

motor  alrrf''^^^'.  motor  capacity,   motor  mnrs^ 
motor  ability,  and  strength  (where  measured  by  some 

sfoiTend '"  '''"  '^  dynamometers);  and  threxcl" 
sion  of  endurance  tests,   specific  skill  or  achievement 
tests,  and  cardiovascular  tests  of  fitness.    In  the 
h^Zr\°^  completeness,  a  number  of  early  tests  are 

nlrUnL     n"'^  ^"'^  '^^  ^""'^^  ^^"^"g  movement  is 
outlined.    Certain  tests  which  have  been  developed 

and  standaraized  primarily  for  use  with  high  school 

boys,  are  included  in  Appendix  B.    aher  tests,   less 

pertinent  to  the  inquiry,  have  been  indicated  only  in 

the  Bibliography. 
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Institute  of  Optics  ,  U.  of  Rochester,  N.  Y. 
STUDY  OF  VISUAL  STEREOSCOPIC  ACUITY,  by 
V.J.  Carpenter  and  N.  D.  Miller.  Final  technical 
rept.  for  15  June  56-15  Feb  58  on  Contract  DA 
44-009-eng-2882.  15  Mar  58,  53p.  1  ref. 
Order  from  LC  mi$3.60,  ph$9.30  PB  143  663 

This  report  presents  the  analysis  of  47,000  of  the 
settings  made  by  thirty  of  the  observers  after  their 
training  and  practice  sessions,  using  seventeen 
different  viewing  conditions  ,  The  targets  used  in  the 
comparison  of  conditions  were  six  miniature  tents 
photographed  against  a  model  of  hilly  terrain  and  ori- 
ented such  that  their  ridges  were  in  the  direction  of 
flight.  Ten  settings  were  made  on  each  target  in  ran- 
dom order  by  each  observer  for  every  viewing  con- 
dition .  The  standard  deviations  for  the  individual  tar 
gets  were  computed  and  averaged  to  yield  an  index  of 
the  accuracy  of  measurement  for  the  different  con- 
ditions . 


Iowa  State  U. ,  Iowa  City. 
THE  TRANSFER  OF  ENERGY  ACROSS  THE 
COCHLEA,  by  Juergen  Tonndorf.    Mar  59,   12p. 
14  refs.   AFSAM  rept.  59-49. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  370 

Two  concepts  concerning  different  aspects  of 
cochlear  function  are  in  an  apparent  conflict:  the 
pressure-wave  concept  (which  maintains  that  the 
acoustic  energy  entering  the  cochlea  by  the  oval 
window  must  leave  in  toto  by  the  round  window)  and 
the  traveling -wave  concept  of  Bekesy.    If  the  latter 
would  really  entail  the  progression  and  dissipation 
of  energy  in  the  direction  of  the  helicotrema 
(according  to  the  common  definition  of  wave  travel), 
this  energy  would  have  to  be  diverted  from  the 
pressure  wave.    The  dilemma  is  solved  by  considera- 
tion of  fluid  motion  in  cochlear  models.    Energy  is 
transferred  from  the  vestibular  scala  across  the 
partition  to  the  tympanic  scala.    In  this  process  the 
partition  responds  to  the  velocity  of  the  fluid  motion. 


The  latter  fact  accounts  for  the  shape  of  the  envelope 
over  the  traveling  waves.    The  finding  that  the  ampli- 
tude of  fluid  motion  in  both  scalae  decreases  in  a 
fenestro-apical  direction  is  accounted  for  by  the 
Reciprocity  Theorem  of  Helmholtz. 


Vision  Research  Labs.  ,   U.  of  Michigan,  Ann  Arbor. 
APPLICATION  OF  PROBIT  ANALYSIS  TO  PSYCHO- 
LOGICAL DATA:   I.   TECHNIQUES  FOR  DESK  COM- 
PUTATION, byW.  M.  KincaidandH.  R.  Blackwell. 
Rept.  on  Proj.  Michigan.  Contract  DA  36-039- sc- 
52654.    Sep  58.   24p.    14  ref.    Rept.  no.  2144-283-T. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  415 

Psychophysical  data  collected  in  studies  of  visual 
detection  are  routinely  subjected  to  probit  analysis. 
This  analysis  involves  fitting  a  cumulative  normal 
distribution  function  to  the  experimental  data,  in 
accordance  with  the  principle  of  maximum  likelihood. 
The  application  of  this  principle  required  the  solution 
of  a  set  of  simultaneous  equations.    An  iterative  pro- 
cedure for  solving  these  equations  with  the  aid  of  desk 
calculators  is  described  in  the  present  report. 


Vision  Research  Labs. ,  U.  of  Michigan.  Ann  Arbor. 
APPLICATION  OF  PROBIT  ANALYSIS  TO  PSYCHO- 
PHYSICAL DATA:   IL    TECHNIQUES  FOR  THE 
MICHIGAN  DIGITAL  AUTOMATIC  COMPUTER 
(MlDAC).'by  Anne  B.  Moldauer  and  Wilfred  M. 
Kincaid.    Rept.  on  Proj.  Michigan,  Contract  DA  36- 
039-SC-52654.    Jan  59.   16p.  3  refs.    Rept.  no.  2144- 
289-T. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  443 

The  Vision  Research  Laboratories  have  successfully 
develop>ed  two  programs  for  carrying  out  probit 
analyses  of  visual  detection  data  on  high-speed  com- 
puters.   The  first  procedure,  patterned  closely  on 
that  used  with  desk  computers,  proved  to  have  a  num- 
ber of  drawbacks;  the  second  procedure,  more  spe- 
cifically adapted  for  automatic  computers,  proved 
successful  when  used  on  the  Michigan  Digital  Auto- 
matic Computer  (MIDAC).    (See  also  PB  143  415) 


Vision  Research  Labs.  ,   U.   of  Michigan  Ann  Arbor. 
THE  DESIGN  AND  CALIBRATION  OF  A  SPECTRAL 
COMPARATOR   FOR   MEASURING  VISUAL  LUMI- 
NOSITY FUNCTIONS,  by  B.   S.  Pritchard.   Rept.  on 
Project  Michigan,  Contract  DA  36-039- sc-52654. 
Nov  58,   19p.   1  ref.   Rept.  no.  2144-336-T. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  445 

The  Spectral  Comparator  is  an  instrument  which  has 
been  developed  for  measurement  of  the  luminosity 
functions  cf  human  observers.    The  optical  system  is 
described,  and  the  methods  are  explained  by  which 
the  radiances  of  the  two  visual  fields  were  measured 
for  various  settings  of  the  controls  on  the  instrument. 
The  results  of  the  measurements  are  presented  in 
tabular  and  in  graphical  form  for  use  in  studies  of  the 
luminosity  function  to  be  reported  subsequently  from 
these  laboratories. 


Vision  Research  Labs.  ,   U.   of  Michigan,   Ann  Arbor 
THE  DETECTABILITY  OF  TARGETS  CONTAINING 
INTERNAL  LUMINANCE  GRADIENTS,   by  A.   B. 
Kristofferson  and  R.  H.  O'Connell.    Rept.  on  Proj. 
Michigan,   Contract  DA  36-039- sc-52654.    Sep  58, 
17p.   9  refs.    Rept.  no.  2 144- 297 -T. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  414 

Detection  thresholds  were  measured  for  thirteen 
nonuniform  targets  consisting  of  a  circular  area 
approximately  60  minutes  in  diameter,  on  the  center 
of  which  a  circular  luminance  increment  approxi- 
mately 4  minutes  in  diameter  was  super- imposed. 
Tlie  ratio  of  center  to  annular  luminance  ranged  be- 
tween 1.  0  and  infinity.    Predictions  of  the  luminance 
of  the  center  area  required  for  the  entire  target  to 
be  at  detection  threshold  were  made  from  the  values 
of  threshold  luminance  of  the  center  and  annulus  pre- 
sented singly,  on  the  basis  of  several  variants  of  the 
element  contribution  hypothesis.    The  prediction 
which  assumes  that  effective  sensory  excitation  in- 
creases with  the  square  of  target  luminance  was 
favored  over  the  prediction  assuming  a  linear 
relation. 
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Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
CQJTRIFUGE  EXPERIMENTS  ON  HIGH-G  LOADS 
IN  MICE  AND  THEIR  POSSIBLE  ALLEVIATION 
BY  MULTIDIRECTICNAL  ANTING  DEVICES,  by 
H.  J.  von  Beckh  and  Grover  J.  D.  Schock.   Aug  58, 
18p.    8  refs.   AFMDC  TN-58-lOj  AD- 154  104. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  951 

Using  the  centrifuge,  time-tolertance  limits  on 
transversely  positioned  mice  wetre  studied  and  the 
results  compared  with  longitudinal  G-tolerance 
values  reported  by  other  author^.    The  possibilities 
ot  a  multidirectional  G-protecticin  during  escape 
trajectories  and  the  re-entry  phise  are  discussed. 


Arctic,  Desert,  Tropic  Inforn^ation  Center,  Air  U. 

Maxwell  AFB,  Ala. 
AFOOT  IN  THE  DESERT:   A  ODNTRIBUTION  TO 
BASIC  SURVIVAL,   by  Alonzo  W,   Pond.   Mar  51,    rev. 


Apr  56,  62p.   17  refs.   Publicati<»n  no 
Order  from  LC  mi$3.  90,  ph$10,  80 


D-100. 
PB  143  817 


Recent  scientific  studies  on  water  and  heat  exchanges 
in  the  human  body  make  the  old  desert  theories  about 
thirst  and  ancient  ideas  on  desert  travel  out  of 
date.    This  report  is  written  to  bring  men  in  the  Air 
Force  up  to  date  on  desert  living  conditions.    It  is 
intended  to  provide  basic  inforniation  for  escape  and 
evasion  in  desert  regions.   Ii  ma^es  available  the 
most  recent,  reliable  informatidn  concerning  sur- 
vival needs  of  the  human  body  ir^  the  deserts  of  the 
world. 


Arctic,   Desert,   Ttopic  Inform  ition  Center,  Air 

U. ,  MaxweU  AFB,  Ala. 
COWN  IN  THE  NORTH:  AN  Af^YSIS  OF  SUR- 
Vr;AL  EXPERIENCES  IN  ARCTIC  AREAS,  by 
Richard  A.  Howard.    Apr  53,  55b.  PubUcation  no. 
A-103. 
Order  from  LC  mi$3.  60,  ph$9.  •  0  PB  143  820 

This  analysis  of  Arctic  survival  narratives  will  be 
indispensable  to  all  those  concerfied  with  Arctic 
c^jerations.    The  planners,  the  instructors,  the 
briefers,  and  above  all  those  wh<)  have  the  privilege 
of  going  into  the  North  will  benefit  most  from  the 
accomplishments  and  profit  best  from  the  mistakes 
of  those  who  went  before. 


Arctic,   Desert.   Tropic  Informa)tion  Center,  Air  U. 

Maxwell  AFB,  Ala. 
999  SURVIVED:  AN  ANALYSIS  (t)F   SURVIVAL  EX- 
PERIENCES IN  THE   SOUTrtWEStr  PACIFIC,   by 
Richard  A.  Howard.    1958,  66p.  36  refs.    Pub.  no. 
T- 100.  J 

Order  from  LC  mi$3.  90,  ph$10.  ^0  PB  143  819 

This  study  is  an  instructive  and  erninenily  readable 
account  erf  survival  incidences  in  the  Southwest  Pacific 
and  China -Burma -India  theatres  4"^  an  important 
source  of  information  to  all  concerned  with  briefing 
fliers  and  passengers  for  travel  in  the  regions  under 
consideration,   and  to  all  instructors  of  survival  tech- 
niques; furthermore,   it  will  be  a  reliable  guide  in 
shaping  the  course  programs  of  survival  training 
schools. 


Arctic,  Desert,  Tropic  Information  Center,  Air  U. 

Maxwell  AFB,  Ala. 
SUN- SAND  A>D   SURVIVAL;  AND  ANALYSIS  OF 
SURVIVAL  EXPERIENCES  IN  DESERT  AREAS,   by 
Richard  A.  Howard.  Jan  53,  50p.    10  refs.  Publica- 
tion no.   D-102. 
Order  from  LC  mi$3.  50,    ph^/.  80  PB  143  818 

Sun,  Sand  and  Survival  will  contribute  materially  to 
the  briefing  of  pilots  and  crews  who  operate  over 
desert  terrain.    It  gives  firsthand  information  on  what 
to  expect  in  a  great  variety  of  desert  areas.    It  shows 
definitely  that  deserts  are  not  all  alike.    Used  in  con- 
nection with  ADTIC  Publication  D- 100  Afoot  in  the 
Desert  (PB-143  817)  and  Air  Force  Manual  64-5  Sur- 
vival (PB-112  819)  It  gives  the  reader  a  thorough 
grasp  of  techniques  and  procedures  of  desert 
survival. 


Aviation  Medical  Acceleration  Lab.,  Naval  Air 

Development  Center,  JohnsvUle,  Pa. 
G  TOLERANCE  IN  PRIMATES:   II.  OBSERVATIONS  IN 
THE  RELATIONSHIP  OF  CAROTID  PRESSURE  AND 
END  POINT  DURING  ACCELERATION,  by  George  H. 
Kydd,  Richard  L.  Fenichel,  and  Richard  J.  Crosbie. 
Rept.  no.  2  on  Proj .  NM  11  01  12.9.   29  May  59,  18p. 
6  refs.  NADC-MA-5903. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143^52 

Observations  have  been  made  simultaneously  of  the 
occurrence  of  an  end  point  of  unconsciousness  and  ca- 
rotid pressure  in  Rhesus  monkeys  during  cenirifu- 
gation.  The  data  indicate  that  the  carotid  pressure  is 
influenced  initially  by  a  maneuver  which  gives  rise  to 
a   positive  wave  of  pressure  that  is  well  coordinated 
with  the  onset  of  tangential  G.   Following  this,  there  is 
a  phase  of  pressure  drop  that  can  be  described  by  a 
single  time  constant  which  varies  with  G.  The  data 
indicate  that  the  end  point  occurs  at  a  constant  time 
following  this  occurrence  of  the  pressure  minimum 
and  therefore  is  related  to  the  slope  of  the  blood 
pressure  curve.  The  significance  of  this  observation 
with  respect  to  tftfrsblood  supply  is  discussed. 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johns ville.   Pa. 
RELATIONSHIPS  BETWEEN  SEMICIRCULAR 
CANAL  FUNCTION  AND  OTOLITH  ORGAN 
FUNCTION,   by  R.  F.  Gray.    Rept.  no.   8  on  Proj. 
NM  17  01  12. 1.    8  Sep  59,   17p.    7  refs.    NAIX-MA- 
5911. 
Order  from  LC  mi$Z  40,  ph$3.  30  PB  143  825 

Data  are  reviewed  indicating  human  response  which 
may  be  the  combined  result  of  stimulation  of  both 
the  otolith  organs  and  the  semicircular  canals.    Also 
some  responses  attributed  to  semicircular  canals 
are  shown  to  be  similar  to  those  attributed  to  otolith 
organ  stimulation  and  vice  versa. 


Biochemistry 


Illinois  U.  Coll.  of  Medicine,  Chicago. 
CHOLESTEROL  METABOLISM,  by  A.  C.  Ivy.   Final 
repc.  for  15  Aug  57-14  Jan  58  on  Contract 
AF  49(638)242.   1  July  59.  58p.  84  refs.  AFOSR-TR- 
59-79;  AD-219  391. 
Order  from  LC  nu$3.60,  ph$9.30  PB  143  736 

Six  hundred  thirty-eight  one-week  old  chicks  were  fed 
for  12  weeks  a  basal  diet  (B.  D.)  containing  23%  pro- 
tein, 3%  fat  and  0,05%  cholesterol.  Seventy-seven 
were  fed  the  B.D.  alone.  The  remainder  were  divided 
into  groups  of  25  or  more  and  given  cholesterol  (2%), 
or  beef  tallow  (5%)  (m.p.  42*^  C),  or  stearic  acid 
(10%),  or  palmitic  acid  (20%,  5  wk.);  or  cholesterol 
(2%)  plus  tallow,  or  soya  oil  (5%),  or  safflower  oil 
(5%),'~or  hydrogenated  soya  oil  (5%)  (m.p.,  33°  C);  or 
niacin  (1%)  plus  cholesterol  (2%),  or  niacin  (1%)  plus 
cholesterol  (2%)  plus  either  tallow,  soya  oil,  or  saf- 
flower oil.  Chemical  analyses  of  the  blood  serum  for 
cholesterol,  and  of  the  liver  and  arteries  for  cho- 
lesterol and  total  lipids  were  made.  The  arteries 
were  graded  for  the  severity  of  macroscopic  athero- 
matosis .  Like  all  ordinary  food  fats ,  soya  and  saf- 
flower oil  and  tallow  enhanced  the  hypercholester- 
olemic  and  atherogenic  effects  of  cholesterol.  Stearic 
and   palmitic  acid  slightly  decreased  these  effects  ot 
cholesterol.  When  the  concentration  of  cholesterol  in 
the  diet  is  greater  than  1%  by  weight,  the  concentra- 
tion of  cholesterol  in  the  liver,  serum  and  arteries 
plateaus ,  indicating  the  existence  of  an  intestinal  ca- 
pacity to  absorb  cholesterol.  Our  evidence  and  that  in 
the  literature  indicates  that  at  a  0.25%  (dry  weight) 
level  of  cholesterol  in  the  diet,  cholesterol  starts  to 
accumulate  in  the  liver,  blood  serum  and  arteries  . 
This  is  before  the  intestinal  capacity  tor  the  absorp- 
tion of  cholesterol  in  the  chicken  is  reached  and  with- 
out hepatic  synthesis  being  suppressed  by  dietary 
cholesterol.  The  accumulation  of  cholesterol  in  the 
body  starts  when  a  1900  gm  cockerel  absorbs  about 
48  mg/day  which  is  twice  the  average  amount  of 
digitonin  precipitable  sterol  excreted  daily  by  the 
chicken  on  a  sterol-free  diet,  namely,  24mg.  Accord- 
ing to  this ,  a  normal  150  lb  man  should  show  little  or 
no  slow  accumulation  of  cholesterol  in  the  body  until 
the  daily  average  dietary  intestinal  absorption  is 
above  400  or  600  mg  and  the  intake  is  from  800  to 
1000  mg.  A  good  correlation  exists  between  the  con- 
centration of  cholesterol  in  the  liver  and  arteries  . 
Niacin  (1%)  reduced  the  accumulation  of  cholesterol 
in  the  arteries  ,  liver  and  serum  when  cholesterol  was 
fed  alone  or  with  soya  or  safflower  oil  but  not  with 
tallow . 


St.  Luke's  Hospital,  New  York. 
PROTEIN  AND  AMINO  ACID  NUTRITlONj^^by 
Anthony  A.  Albanese.   Annual  progress  rept.  for 
1  Jan- 31  Dec  58  on  Contract  Nonr- 1167(00). 
15  Dec  58,   14p. 
Order  from  LC  mi  $2.  40,  ph$3.30  PB  143  860 

Although  prime  concern  remains  with  human  needs 
for  proteins  and  specific  amino  acids  under  various 
pathological  and  physiological  conditions,  this  re- 
port shows  that  more  and  more  attention  is  being  given 
(a)  to  the  effects  of  proteins  and  amino  acids  on  other 


body  constituents,  and  (b)  to  the  effects  of  various 
agents  on  the  nitrogen  needs  of  man. 


New  York  U. ,  N.  Y. 
STUDIES  OF  ENZYME  SYSTEMS  INVOLVED  IN 
BIOLOGICAL  OXIDATIONS  AND  SYTfTHESES,  by 
Severo  Ochoa.    Terminal  rept.  for  1957-1958  on 
Contract  Nonr- 285(31).    [1958]   9p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  851 

The  problems  investigated  are:  Enzymatic  mechan- 
isms of  propionic  acid  oxidation  in  animal  tissues; 
Enzymatic  synthesis  of  ribonucleic  acid,  and 
Protein  biosynthesis. 


General  Biology 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
A  STABLE  CONTINUOUSLY  RECORDING  ELEC- 
TRODE SYSTEM  FOR  THE  DETERMINATION  OF 
OXYGEN  DISSOLVED  IN  PROTEIN  SOLUTIONS,  by 
Freeman  W.  Cope.  Rept.  no,  7  on  Proj. 
NM  11  01  12 . 7 .  20  July  59 ,  13p .  4  refs  NADC-MA- 
5912. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  431 

A  system  is  described  that  will  continuously  measure 
the  concentration  of  oxygen  dissolved  in  a  protein  so- 
lution. The  system  is  stable  within  2%  for  periods  of 
30  minutes  or  more.  The  circuit  diagram  of  a  suita- 
ble amplifier  is  given.  To  attain  stability  of  electrode 
current  it  is  necessary  that  the  amplitude  of  vibration 
of  the  silver-platinum  electrode  pair  be  kept  constant 
by  mechanical  and  electrical  methods  ,  The  electrodes 
must  be  coated  with  collodion  to  prevent  poisoning  by 
proteins  ,  A  coating  of  silver  salt  must  be  deposited 
on  the  silver  electrode  before  use. 


Pacific  Science  Board,  National  Research  Council, 

Washington,   D.  C. 
ATOLL   RESEARCH  BULLETIN  NOS    48-50.    Rept. 
on  Contract  N7onr-29154.    30  June  56,   252p.   55  refs. 
Order  from  LC  mi$ll.  10,  ph$39.  60        PB  128  595 

Contents: 

Bull.   48.    The  Geography  of  Kapingamarangi  Atoll  in 

the  Eastern  Carolines,  by  Herold  J.  Wiens 
Bull.  49.    Bioecology  of  Kapingamarangi  Atoll, 

Caroline  Islands:   Terrestrial  Aspects,  by  William 

A.  Niering 
Bull.   50.    Geology  of  Kapingamarangi  Atoll,   Caroline 

Islands,  by  Edwin  D.  McKee  V 

(See  also  PB  123  203) 
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Microbiology 


[Army]  Chemical  [Warfare]  Labs 

Center]  Md. 
PRINCIPLES  AND  PRACTICE  OF 
NATION.    4.   AN  EVALUATION  O 
MEMBRANE  FILTERS  IN  QUANTITATIVE 
RIOLOGY,   by  Dorothy  M.  Portner, 
and  Saul  Kaye.    4  June  53,  declass 
15  refs.    Biological  Labs.   Interim 
Order  from  LC  mi$3.  30,  ph$7.  80 
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TTie  work  here  reported,  which  con 
sary  preliminary  to  an  investigat 
membrane  filters  for  the  quan 
disinfectants,   covers  a  study  of  th<: 
recoveries  obtainable,  by  several 
with  MP's  and  with  pour  plates,    ft 
are  compared  by  statistical  analys 
mental  data.    Although  essentially 
recovery  is  obtained  by  any  of  the 
used  ("1  ml  direct",    "1  ml  in  4", 
Rinses"),  the  "1  ml  in  4"  MF  techi 
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pouring  the  whole  volume  through 
ard  "1  ml  direct"  pour  plate  techni 
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the  experimental  range,  any  MF  of 
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dependability  represented  by  the 
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ciffei 


5  pore 


CN 


[Army  Chemical  Warfare  Labs 

Center.  ]  Md. 
A  SURVEY  IN  THE  PHILADELPHU 
OCCURRENCE  AND  DISTRIBUTI 
ANTHRACrS  IN  TEXTILE  MILLS 
HAIR  AND  WOOL,  by  Charles  H. 
Hershey,   and  Frank  Novak.    Oct  5 
rept.    240. 
Order  from  LC  mi$2.  70,   ph^.  80 


This  survey  was  made  to  obtain  batkground 
tion  for  guidance  in  formulating  the 
evaluating  the  anthrax  vaccine.    Taale 
available  information  on  the  number 
Part  of  the  survey  consisted  of  taking 
of  the  hands  and  arms,  face  and  neck 
nal  nares  of  the  employees.    Figur^ 
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AREA  OF   THE 
OF  BACILLUS 
USING  GOAT 
4arp.   David  F. 
27p.    Special 

PB  143  695 


informa- 
test  program  for 
I  summarizes 
of  infections, 
swab  samples 
and  the  exter- 
1  and  2  show  the 


irfiysical  layout  of  Plants  A  and  B  respectively  with 
regard  to  each  of  the  processes  described.    A  brief 
description  of  each  of  the  processes  is  given  together 
with  procedures  of  survey,   isolation  and  identification 
of  3  AJ^thracis  and  results. 


Chicago  U.  ,    111. 
FACTORS  RESPONSIBLE   FOR  RESISTANCE  TO 
ENTERIC  INFECTION.    THE  ROLE  OF  THE  IN- 
TESTINAL MICROFLORA  IN  RESISTANCE  TO 
ENTERIC  INFECTION,   by  C.  Phillip  Miller.    Final 
rept.  on  Contracts  N6ori-020(59)  and  N6ori -020(49). 
[1958]  4p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  419 

An  explanation  for  the  enhanced  susceptibility  of  mice 
to  Salmonella  infection  which  follows  treatment  (by 
mouth)  with  streptomycin. 


Neurology  and  Psychiatry 


California  U.  ,  Los  Angeles,  School  of  Medicine. 
NERVOUS  CONTROL  OF  SHIVERING;  A  MANUAL 
FOR  THE  CONSTRUCTION,  USE  .\ND  INTERPRE- 
TATION OF  RECORDS  FROM  STAINLESS  STEEL 
MICROELECTRODES,   by  Walter  J.   Freeman  and 
Allan  Hemingway.  May  59,  37p.   38  refs.  Arctic 
Aeromedical  Lab.   technical  rept.  58-1;  AD- 220  680. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  528 

Detailed  instructions  are  given  for  the  construction 
and  use  of  stainless  steel  microelectrodes.    Informa- 
tion is  also  given  on  the  recognition  of  noise  and  arti- 
facts, on  the  analysis  of  action  potentials  recorded 
by  this  means,  and  on  the  problems  likely  to  be  en- 
countered in  localizing  cell  discharges  in  the  brain 
and  correlating  them  with  physiological  changes  in 
other  parts  of  the  body. 


Yale  U.   School  of  Medicine,  New  Haven. 
TRANSFER  FUNCTION  OF  A  BIOLOGICAL  PHOTO- 
RECEPTOR:  ONE  OF  A  SERIES  OF   REPORTS 
PERTAINING  TO  CYBERNETIC  STUDIES  OF  A 
BIOLOGICAL  PHOTORECEPTOR,  by  Lawrence  Surk. 
Rept.  on  Research  on  Physics  and  Chemistry  of 
Neurosensory  Processes,  Contract  AF  33(616)5708. 
Aug  59,   29p.  20  refs.    WA DC  Technical  rept.  59-311. 
Order  from  OTS  $0.  75  PB  161  131 

A  biological  transducer  of  electromagnetic  radiation 
energy  to  pulse  rate  modulated  nerve  impulse  signals 
has  been  selected  for  study  because  of  its  lack  of 
complex  specialized  accessory  mechanisms.    This 
simple  crayfish  photosensitive  ganglion  was  subjected 
to  a  steady  state  analysis  relying  mainly  on  sinusoidal 
input  light  signals.    The  output  signals  of  the  popula- 
tion of  nerve  fibers  were  analyzed  to  yield  a  linear 
transfer  function  over  the  frequency  range  studied. 

lfe"0.  5s 
^^^"^(l-hl.ls) 

The  significance  of  these  results",  their  context  in 
neurophysiology,  and  possible  direction  for  further 
investigations  are  discussed. 
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Pathology 


Aviation  Medical  Acceleration  Lab.  ,  Naval  Air 

Development  Center,  Johnsville,   Pa. 
A  PHYSIOLOGICAL  END  POINT  FOR  THE   STUDY 
OF  THE  TOLERANCE  OF   SMALL  MAMMALS  TO 
HIGH  ACCELERATION  STRESS,   by  William  C. 
Sipple  and  B.  David  Polls.    Rept.  no.    1  on  Proj. 
NM  11  02  12.  15.    17  June  ,59.    13p.   2  refs.    NADC- 
MA-5906. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  430 

By  means  of  a  transistor  amplifier  mounted  before  the 
slip  rings  of  an  animal  centrifuge  it  was  possible  to 
obtain  recordings  of  the  "EKG"  of  rats  under  acceler- 
ation stress.    With  this  information  a  physiological 
end  point  for  the  tolerance  of  the  rat  to  20  G  (positive 
acceleration)  was  defined  as  the  time  to  reduce  the 
heart  rate  of  the  animal  from  an  initial  state  ranging 
from  seven  to  nine  beats  per  second  to  a  final  mori- 
bund state  of  2  beats  per  second.    The  instrumentation 
and  techniques  employed  permit  the  option  of  recover- 
ing the  anifnal  alive  after  approaching  the  limit  of 
tolerance  to  acceleration. 


Duke  U.  School  of  Medicine,  Durham,  N.  C. 
FINAL  REPORT,   by  James  V,   Warren.   Rept.   on 
Contracts  AF  18(600)1542  and  41(657)208.   [1959]  Up. 
15  refs.   AFOSR-TR-59-102. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  505 

A  comprehensive  study  of  the  nature  of  vasodepressor 
syncope  (the  common  faint)  has  been  undertaken.    A 
critical  review  of  the  available  information  regarding 
this  phenomenon  has  been  carried  out.    In  addition, 
experinrtental  studies  aimed  primarily  at  the  circula- 
tory nature  of  vasodepressor  syncope  and,  in  particu-   -^ 
lar,  dealing  with  the  precipitating  and  predisposing 
factors,  has  lead  to  observations  on  the  effects  of 
various  humoral  substances  such  as  norepinephrine 
on  the  vascular  system,  as  well  as  the  effect  of  drugs 
such  as  atrc^ine  and  isoproterenol.    Additional  obser- 
vations were  made  on  the  nature  of  abnormal  heart 
sounds  in  a  variety  of  clinical  conditions. 


Kansas  U. ,  Lawrence. 
STUDIES  ON  THE  PATHOGENESIS  AND  IMMUNITY 
OF  TULAREMIA,  by  Cora  M.  Downs.    Final  rept. 
for  1  July  51-21  Dec  58  on  Contract  N6onr-26007. 
[1958]    17p.    18  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  616 

An  extensive  study  of  smooth  and  non-smooth  variants 
and  their  antigenicity  was  undertaken  and  showed  that 
the  non-smooth  avirulent  variants  and  the  smooth 
avirulent  variants  were  lacking  in  immunegenicity  and 
in  the  ability  to  incite  antibodies.    Immune  Rabbit 
serum  even  with  high  agglutinative  powers  was  not 
bactericidal.   An  extensive  test  of  vaccines  prepared 
from  cultures  of  Bacterium  tularense  and  killed  by 
various  chemical  and  physical  means  showed  that 
they  produced  what  seemed  to  be  a  good  degree  of 
immunity  provided  the  mice  were  challenged  with  the 
partially  virulent  strain  425.  If  challenged  with  the 
virulent  Schu(Sm4)  strain  no  or  very  little  protection 
was  evident.  The  work  reported  on  heat  stable  ex- 


tracts from  tissue  and  cultures  indicated  that  a  great 
part  of  the  antigenic  properties  of  the  organism 
resided  in  these  extracts.    An  intensive  study  was 
made  of  the  culture  extracts  and  mouse  tissue  ex- 
tracts.   Methanol  precipitation  was  found  to  be  ef- 
fective in-purifying  the  extracts  and  since  1956  an 
intensive  study  has  been  made  using  chemical  and 
physical  methods. 


Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 
CARDIOVASCULAR  PROBLEMS  IN  AVIATION 
MEDICINE:   EVALUATION  OF   HEART  MURMURS, 
by  John  M.  Packard  and  Ashton  Graybiel.    24  May  51, 
30p.   5  refs.    Proj.   NM  001  059.  06.  05. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  811 

The  importance  of  proper  interpretation  of  a  heart 
murmur  by  the  flight  surgeon  is  emphasized.    The 
elicitation  of  the  physical  characteristics  of  a  mur- 
mur,  and  the  evaluation  of  the  murmur  based  on  these 
characteristics,  is  described  in  detail.    Brief  analy- 
sis is  made  of  1090  service  p>ersonnel  seen  in  consul- 
tation at  the  cardiovascular  laboratory  at  School  of 
Aviation  Medicine,  Pensacola,  Florida.    About  one 
fifth  (192  cases)  were  referred  for  the  evaluation  of  a 
murmur.    These  cases  may  be  divided  into  four 
grbups:  one  group  of  15  cases  in  which  extra  cardiac 
sounds  were  mistaken  for  murmurs,  a  second  group 
of  33  cases  in  which  the  murmurs  were  clearly  re- 
lated to  some  type  of  underlying  heart  disease,  a 


or  mixed-type  hearing  loss,  the  remaining  87 
percent  being  perceptive -typ>e  hearing  loss;  that  35 
out  of  75  individuals  in  Class  B  and  Qass  C  groups 
expressed  a  preference  for  an  ear  and  of  these  35 
individuals,  25  chose  the  better  ear  correctly. 


Radiobiological  Lab. ,   U.  of  Texas,  Austin. 
ACUTE  EFFECTS  OF  GAMMA  RADIATION  IN 
PRIMA TES»  by  Ralph  G.  Allen,  Frank  A.  Brown  and 
others.   Apr  59,  24p.    8  refs.    AFSAM  rept.  59-41. 
Order  from  LC  nu$2. 70,  ph$4. 80  PB  143  740 

In  an  excellent  pajjer  on  the  acute  radiation  syndrome 
in  man,  Gerstner        described  a  dose  -  survival 
time  curve  containing  three  "plateaus"  or  dose-in- 
dependent regions.    This  curve,  reproduced  in 
figure  1,  has  been  estimated  for  man  from  clinical 
data  and  animal  exp)eriments.  These  "plateau 

r^ions"  are  ascribed  to  three  different  pathogenic 
mechanisms  -  death  being  caused  in  the  low-dose 
region  by  hematqxjietic  depression,  in  the  mid-dose 
regicxi  by  gastrointestinal  denudation,  and  in  the 
high -dose  region  by  a  failure  of  the  central  nervous 
system. 


Texas  U. ,  Austin. 
RELATIVE  HEARING  LEVELS  AND  TYPES  OF 
HEARING  LOSS  AMONG  FOUR  SELECTED 
GROUPS  OF  AIR  FORCE  PERSONNEL,  by  Lennart 
L.  Kopra,  Duilio  T.  Pedrini,  and  Roger  W. 
Fullington.   Apr  59,  12p.   9  refs.   AFSAM  rept. 
59-51. 
Order  from  LC  mi $2. 40,  ph$3. 30  PB  143  371 
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Results  showed:  good  agreement  between  median  and 
mean  thresholds  at  almost  all  test  ifrequencies;  no 
significant  differences  between  rig^t  and  left  ears 
within  groups;  that  the  Class  Ann  a|nd  A  median  and 
mean  thresholds  were  within  a  few|  decibels  of  the 
American  Standard  reference  nornial;  that  the  Class 
B  group  deviated  from  the  Class  A  jgroups  only  at 
3000,   4000,  and  6000  cps;  that,  wi^h  the  exception 
of  Class  B  at  4000  and  6000  cps,  the  Class  C  group 
was  significantly  different  from  th^  other  groups  at 
all  test  frequencies;  that  approxim^ely  13  percent 
of  Class  B  and  Class  C  groups  had  either  conductive 
third  group  of  12  cases  in  whom  a  definite  decision 
could  not  be  reached  and  a  fourth  group  of  132  cases 
in  whom  an  innocent  murmur  was  heard.    In  five 
persons  who  were  referred  for  reasons  other  than 
the  evaluation  of  a  murmur  pathological  murmurs 
were  heard  which  had  been  overlooked  by  the  refer- 
ring physician.    These  murmurs  w(?re  all  diastolic  in 
time.    A  final  analysis  is  made  of  tie  systolic  mur- 
murs which  were  heard.    The  innocence  of  most 
pulmonic  systolic  murmurs  is  stressed.    The  dis- 
position of  service  personnel  with  a  faint  apical 
systolic  murmur,  which  is  the  most  difficult  murmur 
to  evaluate,  is  discussed. 

Pharmacology  and  Toxicology 


Army  Cherfiical  Warfare  Labs. , 

Center,  Md. 
EXCRETION  AND  LOCALIZATIO 
OF  Cl4  ADMINISTERED  AS  3.  4- 
AMIN0ETH0XYPHENYL)-3-HEX 
DIDE  (879C)  by  J.   Henry  Willis 
Kaiser.    Technical  rept.  for  1  Apr 
Pharmacology  of  Toxic  Compounds 
18  refs.    CWLR  2243^  \0   <c  •  s  ■  / 
Order  from  LC  mi $2.  70,  ph$4.  80 
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IN  THE  RAT 
JIS(p-DIETHYL- 

E  DIMETHIO- 

Sarah  C. 
55-30  Nov  57  on 

Sep  58,   21p. 

PB  139  142 


The  rat  excretes,  within  a  mean  ol  4.  9  hours,  a 
mean  of  7.  3  per  cent  of  C^'*  inject^  as  879C. 
Fecal  excretion  accounts  for  probably  some  30  per 
cent  of  the  administered  C^l    Kidney,  Uver,  small 
intestine,  lung,  spleen,  heart  and  >drenal  glands 
are  particularly  active  in  taking  upi  C^  ,  low  in  up- 
take are  the  brain  and  spinal  cord.;  Blood  is  almost 
free  of  C^^  one  and  three-fourths  Hours  after  the 
intravenous  injection  of  labeled  87^C.    Respiratory 
muscles  absorb  more  C^"*  of  879C 
Bath  liver  and  kidney  may  alter  the 


:han  limb  muscles, 
molecule. 


Army  Chemical  [Warfare]  Labs.  ,1  Army  Chemical 

Center.  Md.  ' 

THE   INFLUENCE  OF   SPONTANEOUS  PULMONARY 
DISEASE  IN  A  TOXICO- PATHOLOGICAL  STUDY 
OF  CHRONIC  DIBORANE  TOXICltY  IN  RATS,   by 
A.  J.  McAdams.    May  55,   15p.    Medical  Labs.   Re- 
search rept.  no.  362. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  143  539 

Rats  at  different  ages  were  exposed  to  diborane  at 
6  ppm  for  six  weeks.    Detailed  examination  of  the 
lungs  of  these  animals  revealed  an  [incidence  of 
chronic  murine  pneumonia  in  both  the  control  and 
exposure  groups  precluding  any  conclusion  concern- 
ing the  possible  toxicity  of  diborani!  to  the  lung  at  this 
concentration.    The  problem  of  eva  uation  of  patho- 


logical changes  of  an  experimental  nature  from  those 
of  spontaneous  origin  is  emphasized. 


Army  Chemical  Warfare  Labs  . ,  Army  Chemical 

Center,  Md. 
THE  INTRAVENOUS  TOXICITY  OF  FIVE  OXIMES 
IN  DOGS,  by  James  W.  Crook  and  Paul  Cresthull. 
July  59,  20p.  13  refs.  CWLR-2284;  AD-220  253. 
Order  from  LC  mi$2.40,  ph$3.30  PB  144  037 

The  intravenous  LDSO's  of  five  oximes  were  deter- 
mined in  dogs.  The  prominent  toxic  signs  observed  in 
the  dogs  were  staggering,  coUapse,  convulsions, 
flaccid  paralysis,  and  death.   Flaccid  paralysis  oc- 
curred less  frequently  with  2-PAM  than  with  the  other 
compounds .   It  is  concluded  that  2-PAM  is  the  least 
toxic  of  the  five  oximes  studied.  There  is  a  signifi- 
cant difference  between  the  toxicities  of  EA  li814  and 
EA  1813  using  90%  confidence  limits.  EA  1814  is  ap- 
proximately three  times  more  toxic  to  dogs  than  2- 
PAM  while  EA  1813  is  approximately  five  times  more 
toxic  than  2-PAM.  There  is  no  significant  difference 
between  the  toxicities  of  EA  1941  and  EA  1811  using 
95%  confidence  limits .  These  two  oximes  are  approxi- 
mately 9  and  13  times 7  respectively,  more  toxic  to 
dogs  than  2-PAM. 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,    Md. 
TOXIC  CHEMICAL  WARFARE  AGENTS:    REPORT 
OF   SYMPOSIUM  IX,    VOLUME  I,    CONDUCTED  BY 
U.  &    ARMY  CHEMICAL  WARFARE  LAB&    25.   26. 
27  JUNE   1958.    May  59,  71p.    22  refs.    CWL  Special 
Pub.   3. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  503 

The  following  papers  are  reported:   Structure  and 
chemistry  of  viruses;  Chemical  model  of  drug  action; 
A  new  approach  to  the  study  of  neuromuscular  trans- 
mission; Kinetics  of  enzyme  catalyzed  reactions  in 
the  presence  of  inhibitors;  Natural  asymmetry  and 
optical  isomerism;  The  structure  of  enzymes;  Inca- 
pacitation by  anesthetic  agents;  The  pharmacology  erf 
psychochemical  compounds;  The  psychological  effects 
of  psychochemical  compounds;  Isolation  and  proper- 
ties of  certain  marine  toxics;  Snake  vemons;  Bacterial 
toxins;  Mechanisms  of  incapacitation;  and  Screening 
procedures  for  incapacitating  compounds. 


[Army  Chemical  Warfare  Labs.  ]  Army  Chemical 

Center,  Md. 
TOXICITY  OF  CERTAIN  ENGINE  OILS,    HYDRAU- 
LIC FLUIDS,    AND  BASE  OILS  FOR  THE  COM- 
POUNDING OF  BOTH  HYDRAULIC  FLUIDS  AND 
ENGINE  OILS,  by  Colborn  T.  Blaisdell.    Mar  54.  de- 
classified 14  Feb  58.  23p.   5  refs.    Medical  Labs. 
Research  rept.  no.  256. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  144  207 

The  intrinsic  toxicities  of  these  compounds  in  rabbits 
and  rats  are  relatively  low  as  manifested  by  intrave- 
nous LD50's  between  0.  05  cc.  /kg.  and  1.5  cc.  /kg. 
The  hazard  to  humans  incurred  by  swallowing  these  . 
compounds  would  appear  almost  negligible.    The  haz- 
ard from  an  accidental  splash  in  the  eye  of  one  of  these 
compounds  appears  to  be  slight.    The  chief  hazard  in- 


volved in  the  use  of  these  compounds  would  appear  to 
necessitate  continued  cutaneous  exposure.    The  worst 
of  them,   notably  compounds  No.  4.  7,  9,  10,  and  12, 
could  cause  some  erythema,  and  hardening  and  crack- 
ing of  the  skin  on  prolonged  contact,  however,  all  of 
these  changes  appear  reversible  and  will  probably 
disappear  if  exposure  to  the  compounds  is 
discontinued. 
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Institute  for  Experimental  Cancer  Research,  U.  of 

Heidelberg  (West  Germany) 
ACTION  OF   KINETIN  AND  OTHER  AMINO  PURINE 
DERIVATIVES  ON  CELLS  IN  TISSUE  CULTURE, 
by  Hans  Lettre.    Final  technical  rept.  no.   1, 
29  Apr  57-9  May  59,  on  Contract  DA  91-508-EUC- 
188.    [1959]  36p.   29  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  410 

The  compounds  investigated  are  listed  under  the 
numbers  1  -  83.    Though  the  field  of  purine  deriva- 
tives had  been  studied  very  intensively  in  search  for 
chemotherapeutical  agents,  our  observations  show 
that  it  is  still  an  unexplored  field.    The  compounds 
are  active  only  in  the  system  of  tissue  culture.   Start- 
ing from  out  present  results  one  can  expect  to  find 
more  compounds  with  this  quality.    On  the  other  hand 
it  must  be  stated  that  only  a  small  percentage  of  all 
compounds  has  an  activity  at  all  and  even  a  smaller 
percentage  has  this  differential  activity.    Future  work 
have  not  been  shown  to  be  contributing  factors  in  the 
etiology  of  motion -induced  emesis. 


Radiobiological  Lab. ,   U.  of  Texas,  Austin. 
A  FURTHER   STUDY  OF  THE  INTERACTION  OF 
ELECTROCONVULSIVE  SHOCK  WITH 
CHLORPROMAZINE  AND  RESERPINE,  by 
Claude  B.  Elam,  Edward  C.  Wortz,  and  W.  Lynn 
Brown.    June  59,  7p.    3  refs.   AF SAM  rept.  58-144. 
Order  from  LC  mi$l.  80,  ph$l.  80       PB  143  384 

Five  dose  levels  for  each  of  the  drugs  were  ex- 
amined and  ccMTipared  with  appropriate  control  con- 
ditions.   These  effects  were  studied  with  the  sub- 
jects in  an  atmosphere  of  95  percent  02-i-  5  percent 
CO2  as  well  as  under  normal  atmospheric  condi- 
tions.   A  synergic  relationship  is  c*tained  when 
electroconvulsive  shock  is  administered  in  conjunc- 
tion with  either  reserpine  or  chlorpromazine. 
When  an  atmosphere  erf  95  percent  02f-5  percent 
CO2  is  made  available  to  an  animal  immediately 
prior  to  and  during  electroconvulsive  shock  proce- 
dures, there  is  a  significant  reduction  in  the 
probability  of  death. 


School  of  Aviation  Medicine,   Randolph  AFB,   Tex. 
THE  EFFICACY  OF  TRILAFON  IN  POTE^'"^ATING 
BONAMINE  MOTION  SICKNESS  PROPHYLAXIS  IN 
DOGS,  by  Howard  R.  Unger  and  Lawrence  J.  Milch. 
June  59.  5p.   15  refs.    Rept.  59-78;  AD-226  474. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  581- 

Susceptible  animals  were  randomly  placed  in  three 
treatment  groups  —  namely,  placebo,  bonamine*^, 
and  the  combination  of  bcMiamineR  with  trilafon^. 


BonamineR  and  the  combination  of  bonamine^^  with 
trilafon^^  exhibited  a  protective  effect  against  swing- 
induced  emesis.    Trilafon^,  a  p>otent  tranquilizer, 
has  no  protective  effect  when  used  along  and  in  com- 
bination with  bonamine^  affords  a  degree  of  protec- 
tion which  is  no  greater  than  the  effect  shown  by  bona 
mineR  alone.    It  is  therefore  concluded  (a)  that  the 
action  of  trilafon^  does  not  contribute  to  the  protec- 
tion afforded  by  bcmamine^  against  swing- induced 
vestibular  stimulation  and,  there,  (b)  that  stimuli 
arising  from  those  brain  centers  affected  by  trilafon'^ 
should  be  done  in  the  direction  of  (1)  derivatives  with 
a  direct  substitution  of  carbon  atomes  to  C- 6  of  the 
purine  system;  (2)  derivatives  combining  two  sub- 
stituted amino  groups  in  the  purine  system,  and  (3) 
ribotides  of  conipounds  found  to  be  active.    Further 
the  study  of  the  mechanism  of  the  action  of  these  com- 
pounds on  cells  seems  to  be  important.    Up  to  now 
work  in  this  direction  has  been  done  on  the  moqijjo- 
logical  basis,  but  it  should  be  extended  to  the  Bio- 
chemical events  causing  the  morphological  changes. 


Radiobiology 


Radic*iological  Lab. ,  U.  of  Texas,  Austin. 
RADIATION- INDUCED  CENTRAL  NERVOUS 
SYSTEM  DEATH:  A  STUDY  OF  THE  PATHO- 
LOGIC FINDINGS  IN  MONKEYS  IRRADIATED 
WITH  MASSIVE  DOSES  OF  COBALT-60  (GAMMA) 
RADIATION,  by  Stephen  G.  Wilson,  Jr.   Apr  59, 
19p.    II  refs.   AFSAMrept.  59-58. 
Order  from  LC  mi$2.  40,  ph$5. 30         PB  143  679 

This  report  presents  circumstantial  evidence  in- 
dicating that  gastrointestinal  damage  is  also  an 
important  part  of  the  syndrome  of  "radiation - 
induced  central  nervous  system  death.  "  Also,  the 
observed  central  nervous  system  changes  are  com- 
pared to  those  described  by  other  authors.   The 
coiicept  of  "leukocyte  devitalization"  is  introduced. 


Radiobiological  Lab. ,   U.  of  Texas,  Austin. 
SOME  EFFECTS  OF  NUCLEAR   RADIATION  EX- 
POSURE ON  PRELIMINARY  WGTA  TRAINING  PER- 
FORMANCE OF   RHESUS  MONKEYS,    by  A.  A. 
McDowell,  W.  Lynn  Brown,  and  James  E.  Wicker. 
May  59,  5p.    13  refs.   AFSAM  rept.  59-53. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  741 

Wisconsin  General  Test  Apparatus  (WGTA).    The 
investigation,  in  addit-ion,  studies  the  same  animals 
with  respect  to  simple  object -quality  discrimination 
learning  unconfounded  by  previous  training  of  a 
similar  nature. 


Oregon  State  Board  of  Health,  Portland. 
A  REVIEW  OF  SOVIET  RESEARCH  ON  THE 
CENTRAL  NERVOUS  SYSTEM  EFFECTS  OF  ION- 
IZING RADIATIONS,  by  Walter  R.  Stahl.   [1958]  49p. 
73  refs. 
Order  from  LC  mi$3.  39,  ph$7.  80  PB  143  558 
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Brief  reviews  are  presented  of  a  humber  of  Soviet 
scientific  papers  on  the  CNS  effeite  of  radiation,  most 
of  which  are  not  available  in  tranplation.    The  Soviets 
consider  the  CNS  as  being  highly  [sensitive  to  radia- 
tion and  have  reported  work  implicating  it  at  general 
levels  of  a  few  or  tens  of  roentgens,  several  hundred 
r  and  500-1000  r.    It  appears  presently  impossible  to 
reach  a  final  conclusion  on  the  qiiestion  of  a  threshold. 


USAF  Radiation  Lab.  ,  U.  of  Ch  cago,  111. 
EFFECTS  OF  BETA- AMINOETHV'LLSOTHIQUREA 
(AET)  ON   ENZYMES  OF  ANlMi^L  TISSUES,  by 
Gerald  R.   Zins,  Ann  B.   Raymund,  and  Kenneth  P. 
DuBois.  Apr  59.   15p.   31  refs.  AJ'SAM  rept.  59-34. 
Order  from  LC  nu%2.  40,  ph$3.  3C  PB  143  380 
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The  effects  of  the  radioprotective 
ethylisothiourea  (AET)  on  sulfhydryl 
mammalian  tissues  have  been  determined 
effort  to  obtain  information  regardi 
activity  of  the  drug.    A  number  of 
involved  in  oxidative  carbohydrat 
tissues  were  inhibited  in  vitro  by 
AET  within  the  predicted  in  vivo 
lethal  doses.    The  results  of  this 
the  feasibility  of  a  theory  of  radic^prot 
nisms  involving  the  formation  of 
plexes  between  the  protective  age^t 
biologic  sulfhydryl  groups. 
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Washington  U. ,  Seattle.   School 
THE  COMBINED  EFFECTS  OF 
ATION  AND  HIGH  TEMPERATUp: 
GEVITY  OF  THE  WHITE  RAT, 
and  B.  H.  Jackson.   Mar  59,  12p 
rept.  58-156. 
Order  from  LC  mi$2.40,  ph$3,30 


of  Medicine . 
IONIZING  RADI- 
ON  THE  LON- 
L.  D.  Carlson 
17  refs  .  AFSAM 
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Male  Sprague-Dawley  rats, 
exposed  to  low  level  irradiation 
for  16  hours  a  day.  The  animals 
weight  and  growth  rate,  and  divid^ 
of  22  rats  .   Four  groups  were 
were  exposed  to  0.29,  0.64,  2.60 
during  the  irradiation  period,  whi:: 
16  months  of  age .  The  other  grou  ds 
350  1  1°  C.  during  the  period  of 
lasted  from  4  to  16  months  of  age 
to  0.28,    0.60,  2.57,  and  3.%  r, 
ET5Q  for  0.29  r/day  was  310;  0. 
2.60  r/day  was  540;  and  4.18  r, 
280  C.  the  ET5Q  for  0.28  r/day 
was  510;  2.57  r/day  was  810;  and 
With  the  exception  of  the  relation 
0.28  r/day,  the  data  are  statistics 
5  percent  level.   From  a  previous 
26°  C.  the  ET5Q  for  0  r/day  was 
was  585.  It  is  suggested  that  the 
irradiation  interact  with  the  effecijs 
intluencing  longevity. 
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Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
THE  CHEMISTRY  OF  FISH  BLOOD,    A  BIBLIOG- 
RAPHY, by  Joseph  B.  Hunn.    May  .59.  20p.   194  refs. 
CWL  Special  Pab.   2-22. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  536 

The  present  bibliography  attempts  to  bring  together 
most  of  the  important  papers  on  piscine  blood  chem- 
istry.   It  is  possible  that  some  important  material  has 
been  omitted.    It  is  hoped  that  these  references  will 
be  a  help  and  stimulus  to  funher  basic  research  in 
fish  physiology. 


Narragansett  Marine  Lab. ,  U.  of  Rhode  Island, 

Kingston. 
AN  OUTLINE  OF  SOUNDS  PRODUCED  BY  FISHES  IN 
ATLANTIC  COASTAL  WATERS,  SOUND  MEASURE- 
MENTS AND  ECOLOGICAL  NOTES,  by  Marie 
Poland  Fish.  Technical  rept.  no.  12  on  Biological 
Oceanography  Project,  Contract  Nonr- 396(02). 
28  Oct  58,  32p.  Iref.  Reference  no.  58-8. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  702 

Available  fishes  in  representative  faunal  areas  are 
subjected  to  a  series  of  carefully  controlled  situations 
and  stimulations  as  a  means  of  evaluating  their  sound- 
making  ability.  Positive  results  are  analyzed  for 
amplitude,  frequency  range  and  principal  frequency 
components,  and  the  recordings  of  each  species  as- 
sembled in  the  form  of  a  reference  file.  The  tables 
present  data  on  24  species  of  North  Atlantic  coastal 
fishes  investigated  at  the  Narragansett  Marine  Labo- 
ratory and  19  species  of  typical  subtropical  Atlantic 
spjecies  auditioned  at  the  Bermuda  Government 
Aquarium  and  the  Bermuda  Biological  Station  for  Re- 
search. Geographical,  seasonal  and  vertical  distri- 
bution are  included  since  these  data  are  essential  in 
predicting  the  occurrence  of  the  sounds  of  each  / 

species.  Where  available,  breeding  details  are  addea 
inasmuch  as  sound  production  among  many  fishes  is 
synchronized  with  this  cycle. 


CHEMISTRY 


Illinois  Inst,  of  Tech.  ,  Chicago. 
THE  CHEMISTRY  OF  SILICON   AND  GERMANIUM 
HYDRIDES,  by  Sei  Sujishi.   Final  rept.  for  1  Feb  58- 
31  Aug  59  on  Contract  AF  49(638)276.   18  Aug  59, 
ll7p.  8  refs.  AFOSR-TR-59-137. 
Order  from  LC  mi$6.  00.  ph$18.  30  PB  143  572 

In  order  to  obtain  further  data  regarding  the  relative 
basicities  of  methyl-  and  silylamines,  the  reactions 
of  silyldimethylamine,  methyldisilylamine,  and  tri- 
silylamine  were  studied'wth  the  strong  Lewis  acids 
diborane,  trimethyl- aluminum,  and  trimethylgallium. 
A  study  of  the  reactions  between  trisilylamine.  di- 
siloxane,  and  silyl  fluoride  with  trimethylgallium 
under  comparable  conditions  indicated  that  at  -78.5° 
the  one  to  one  complex,  disiloxane- trimethylgallium, 
exists.    This  suggests  the  relative  basicities  for  these 


compounds  to  be  (SiH3)3N  <(SiH3)20  >SiH3F.  This 
order  has  been  interpreted  in  terms  of  silicon- nitro- 
gen and  silicon- oxygen  "^  bonding. 


Metal  Hydrides,  Inc.  .  Beverly,  Mass. 
TOE  PREPARATION  OF  TRANSISTOR  GRADE 
SILICON  FROM  SILANE  OR  ANALOGOUS  COM- 
POUNDS, by  Charles  H.   Lewis,  Mario  B.  Giusto, 
and  Sidney  Johnson.   Final  rept.  on  Contract 
AF  19(604)3464.   30  Oct  59.  36p.   10  refs.  AFCRC- 
TR-59-354. 
Order  from  OTS  $1.00  PB  161  261 

The  preparation,  purification  and  thermal  decomposi- 
tion of  silane  have  been  investigated  for  the  purpose 
of  preparing  transistor  grade  silicon.    Yields  of  94  to 
100%  silicane  are  obtained  by  the  reduction  of  silicon 
tetrachloride  with  various  hydrides.    The  reactivity 
of  silane  with  substaopes  proposed  as  purifying  agents 
has  been  studied.    Variables  in  the  thermal  decompo- 
sition of  silane  have  been  evaluated  with  particular 
emphasis  on  purity  of  elemental  silicon  plus  efficiency 
of  dissociation  and  deposition  rate.    Silane  has  been 
dissociated  on  an  inductively  heated  single  crystal 
substrate,  producing  silicon  deposits  large  enough  for 
single  crystal  evaluation  and  neutron  activation  analy- 
sis.   A  process  has  been  developed  whereby  silicon 
can  be  made  continuously  from  silane  using  induction 
heating. 


Wisconsin  U.  .  Madison. 
THE  STUDY  OF  PYRIDINIUM  IODIDE  CHARGE- 
TRANSFER  BANDS,  by  Edward  M.  Kosower.    Rept. 
on  Contract  AF  49(638)282.    29  Sep  59.   lOp.   20  refs. 
AFOSR-TN-59-812, -XO    lit  7/i 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  641 

The  general  nature  of  pyridinium  iodide  light  absorp- 
tion is  discussed.    It  is  pointed  out  that  the  high 
sensitivity  of  this  electronic  transition  to  internal  and 
external  influences  makes  detailed  study  very  reward- 
ing with  respect  to  information  on  electrical,   steric, 
and  solvent  effects. 


Inorganic  Chemistry 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

Ground,  Md.  „  ^  ^c, 

REVISION  OF  FEDERAL  SPECIFICATION  P-S-751 
STEAM  CLEANING  COMPOUND,  by  A.  Mankowich. 
9  Sep  59,   8p.    4  refs.    Rept.  no.  CCL-82. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  575 

Federal  Specification  P-S-751  was  revised  to  include 
the  latest  improvements  in  technology  with  the  princi- 
pal changes  being  in  the  areas  of:  (1)  Deletion  of 
percentage  phosphates  requirement.    (2)  Prohibition  of 
carbonates.    (3)  Clarification  of  aluminum  corrosion 
test    (4)  Modification  of  solubility  test.  (5)  Modifi- 
cation of  free  caustic  test.    (6)  Addition  of  full  scale, 
caking-storage  test.  (7)  Recommendation  of  procure- 
ment in  air-tight  metal  containers.    Other  possibili- 
ties such  as  the  use  of  anhydrous  salts  and  borates 
were  explored. 


Institute  for  the  Study  of  Metals,  U.  of  Chicago,  111 
THERMAL  AND  MAGNETIC  PROPERTIES  OF 
MnBro  AT  LOW  TEMPERATURES,  byj.  W.  Stout, 
Wayne  B.  Hadley  and  C.  L.  Brandt.  Technical  rept. 
no    4  on  Contract  N6ori-02051.  Nov  58,  7p.  6  refs  . 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  420 


Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. , 

SOME  PROPERTIES  OF  NITRIC  ACID,   NITROGEN 
DIOXIDE,   NITRIC  OXIDE,   WATER,   AND  THEIR 
MIXTURES,  by  B.  H.  Sage.   Rept.  on  Contract  DA 
04-495-ORD-18.    15  Oct  57,  157p.  104  refs  .  Rept. 
no.  20-107;  AD- 203  044. 
Order  from  LC  mi$7.50,  ph$24.30  PB  143  889 

A  number  of  the  properties  of  nitric  acid ,  the  oxides 
of  nitrogen,  and  their  mixtures  with  water  have  been 
reviewed,  and  a  summary  account  of  the  results  is 
given  in  a  systematic  form,  utilizing  the  units  of 
measurement  commonly  encountered  in  industry.  In- 
formation concerning  the  volumetric  and  phase  be- 
havior of  the  oompon^ts  ,  their  binary  mixtures  ,  and 
the  nitric  acid-nitrogen  dioxide- water  ternary  system 
is  presented  for  both  physical  and  prfiysicochemical 
equilibrium,  as  well  as  for  the  approach  to  physico- 
chemical  equilibriurti  while  at  physical  equilibrium. 
Data  pertaining  to  the  electrical  conductance  and 
optical  absorbance  of  some  of  these  systems  axe  set 
forth,  together  with  transport  properties  ,  such  as  the 
viscosity  of  the  liquid  phase.  In  addition,  information 
related  to  the  volumetric  and  phase  behavior  of  the 
nitrogen  dioxide-nitric  oxide  system  and  to  the  be- 
havior of  pure  nitric  oxide  has  been  included. 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
HYDROGEN  PEROXIDE  LABORATORIES,  by 
W.  C.  Schumb  and  C.  N.  Satterfield.    Quarterly 
periodic  status  rept.  on  Contract  Nonr-1841(ll). 
31  Dec  58,  25p. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  143  934 

Contents : 

Stability  studies 

Haerogeneous  catalysis  in  liquid  hydrogen  peroxide 

Burning  velocities  of  the  H2O2  decomposition  flame 

at  low  pressures 
Heterogeneous  catalysis  of  hydrogen  peroxide  vapor 
Hydrogen  peroxide  from  the  partial  oxidation  of 

propane  in  a  porous  -walled  reactor 
Summary  of  reports 
(See  also  PB  142  086) 


Organic  Chemistry 


Central  Inst,  for  Industrial  Research  (Norway). 
THE  ^RUCTURE  OF   LINEAR  POLYMERS:   LOWER 
n- HYDROCARBONS,   by  Nico  Norman  and  Hans 
Mathisen.    Final  technical  rept.  no.  1,   1  July  58- 
30  June  59,  on  Contract  DA  91-508-EUC-377.    July  59, 
98p.  74  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  143  454 

The  immediate  purpose  of  the  present  work  is  to  study 
and  to  compare  the  structure  of  the  lower  normal 
paraffins  in  the  gaseous,   liquid,  and  solid  state.    As 
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Edinburgh  U.   (Gt.   Brit.  ) 
REACTIONS  RELATED  TO  OXIll)ATION 
Falconer,  J.  H.  Knox,   and  A.  F.  ' 
Final  technical  rept.  no.  1,   Sep  5 
tract  DA  91-508-EUC-372.    28  Seb 
Order  from  LC  mi$2.  40,  ph$3.  3( 


proper  substances  are  chosen  n-^ntane,  n-hexane, 
n- heptane,   and  n -octane.    The  setond  and  perhaps  - 
most  important  purpose  of  the  stai 
is  to  gain  experience  as  to  the  usijfulness  of  the  elec- 
tron- and  different  X-ray  diffraction  techniques  for 
the  study  of  linear  polymers.    Foi-  most  high  polymers 
it  Is  impossible  to  grow  good  enough  crystals  for 
single  crystal  X-ray  diffraction  work, 
a  comparison  of  the  results  obtained  for  the  relatively 
simple  n-paraffins  will  give  an  indication  of  the 
structural  information  one  may  e:pect  to  get  from 
electron  and  X-ray  diffraction  sti^ies  on  these  more 
complicated  compounds. 


by  W.   E. 
rotman- Dickens  on. 
Sep  59,   on  Con- 
59,    14p.   6  refs. 
PB  143  898 


The  competitive  oxidations  of  eye 

and  methane -ethane  mixtures  hav^  been  studied,   and 

the  relative  rates  of  disappearance  of  reactants  have 

been  determined.    The  experimen  ;al  technique  is 

described.    The  oxidation  of  ethane  alone  has  been 

studied  and  the  products  analyzed 

ethylene.    Suggestions  for  future  i  esearch  have  been 

proposed. 


Feltman  Research  and  Engineer  ng  Labs 

picatinny  Arsenal,  Dover,  N.  J 
DILUTE  SOLUTION  PROPERTIED  OF  POLY-(N 
LAURYL  METHACRYLATE),  by 
and  Rudolph  A.  Guzzi.  Oct  59, 
Technical  rept.  2649. 
Order  from  LC  mi$3.00,  ph$6.30  PB  142  487 


opropane- ethane 


>.3d 


Juresh  N.  Chinai 
Ip.  12  refs  . 


Drepared  by  the 
y  precipitated  by 
sopropanol  as  the 


Poly-(n-lauryl  methacrylate)  was 
emulsion  technique  and  fractional! 
using  benzene  as  the  solvent  and  i 
precipitant  to  yield  nine  sharp  fractions  .  The  weight- 
average  molecular  weight  depend0nce  of  the  intrinsic 
viscosity  [ri],  and  the  root  mean  square  end-to-end 
distance  in  an  ideal  (poor)  solvent; (is opropyl  acetate 
at  I30C)  and  in  a  nonideal  (good)  siolvent  (n-butyl  ace- 
tate at  230C)  were  established.  Tne  relationship  be- 
tween the  osmotic  second  virial  coefficient  A2  and  the 
weight-average  molecular  weight  M^  in  the  nonideal 
solvent  (n-butyl  acetate  at  230C)  \yas  also  determined. 
The  effect  of  the  size  of  the  jjendetit  group  on  the  de- 
gree of  chain  extension  is  evident  jin  the  following 
order  of  decreasing  chain  extensi<in: 
PLMA>  PHMA  >  POMA  >PBMA  >  PiMA  >  PMMA . 
Huggins  constant  k'  was  calculated  for  poly-(n-lauryl 
methacrylate)  in  the  ideal  and  nonideal  solvent.  The 
molecular  expansion  factor  a  and  ^he  Flory  universal 
constant  <P  were  calculated  for  pxDly-(n-lauryl 
methacrylate). 


Naval  Research  Lab.  ,  Washington,  D.  C. 
SURFACE  ACTIVITV'  OF  FLUORlNATED  ORGANIC 
COMPOUNDS  AT  ORGANIC- LIQUID/AIR  INTER- 
FACES   PART  II.    SURFACE  TE^JSION  VS  CON- 
CENTRATION CURVES,    ADSORFnON  ISOTHERMS 
AND  FORCE-AREA  ISOTHERMS  iFOR  PARTIALLY 
FLUORlNATED  CARBOXYLIC  ESfTERS,  by  N.  L. 


Jarvis  and  W.  A.  Zisman.    Interim  rept.  8  Oct  59, 

19p.    13  refs.    NRL  rept.   5364. 

Order  from  OTS  $0.  50  PB  151  808 

This  investigation  was  undertaken  to  study  the  ability 
of  a  series  of  partially,  fluorinated  carboxylic  esters 
to  depress  the  surface  tension  of  a  group  of  pure  or- 
ganic liquids.    The  surface  activity  of  these  solutes 
in  the  different  solvents  was  shown  to  vary  with  the 
hydrocarbon  content,  fluorocarbon  content,  and  the 
number  and  position  of  associating  groups  in  the 
solute.    The  balance  between  these  organophilic  and 
organophobic  groups  in  the  solute  molecules  which 
gave  maximum  surface  tension  depression  varied  with 
the  surface  tension  of  the  solvent  andf  the  solubility  of 
the  solute  in  it.    In  this  report  surface  tension  vs  con- 
centration curves,  adsorption  vs  concentration  iso- 
therms, and  graphs  of  monolayer  film  pressure  vs 
area  per  molecule  of  adsorbed  solute  are  given  for 
each  fluorochemical  in  the  various  organic  solvents. 
Theoretical  calculations  from  these  data  give  the  ex- 
tent of  adsorption  and  explain  the  orientation  and  pack 
ing  of  the  molecules  adsorbed  at  the  interface  of  liq- 
uid and  air.    A  discussion  is  given  of  the  effect  of  the 
organophobic  and  organophilic  constituents  of  the 
solute  molecules  on  the  extent  of  adsorption  and  on 
the  tendency  to  associate  with  the  various  solvents. 


Naval  Research  Lab.  ,   Washington,  d    C 
TAUTOMERISM  IN  PHOSPHORUS  CHEMISTRY 
PART  III.    HYDROGEN  ISOTOPE  EXCHANGE  IN 
PHENYLPHOSPHINIC  ACID  AND  ITS  ANION    by 
R.  B.  Fox.    Final  rept.   20  Oct  59,  13p.   22  refs     NRL 
rept.  5393. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  142  450 

A  study  has  been  made  of  prototropy  in  the  P(0)H  sys- 
tem as  found  in  phenylphosphinic  acid.    Hydrogen 
isotope  exchange  has  been  used  as  a  measure  of  the 
extent  to  which  prototropy  may  occur  in  such  phos- 
phorus derivatives.    In  aqueous  solutions,  the  ex- 
change has  been  found  to  be  both  acid-  and  base- 
catalyzed,  with  a  prototropic  equilibrium  probably 
governing  the  rate  of  the  acid -catalyzed  reaction.    Ex- 
change takes  place  to  only  a  negligible  extent  in 
buffered  neutral  solutions  over  periods  up  to  six 
weeks,  which  makes  unlikely  a  rermolecular  attack  as 
a  significant  factor  in  the  mechanism  of  the  reaction. 
A  comparison  of  exchange  rates  with  those  found  in 

aqueous  acetone  solutions  indicates  that  the  propor- 
tions of  enol  in  both  systems  is  of  the  same  order  of 
magnitude.      (See  also  PB  140  391) 


Pennsylvania  U.  .  Philadelphia. 
THE  INTERACTION  OF  DBORANE  WITH  SILYL 
CYANIDES.  Technical  rept.   no.   3  on  Contract  Nonr- 
551(21).  22  Oct  58.   19p.  21  refs. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  143  047 

The  interactioi  of  diborane  with  silyl  cyanide  or  tri- 
methylsilyl  cyanide  results  in  the  forrration  of  the 
adducts  H3SiCN.  BH3  and  (CH3)3SiCN.  BH3,  respec- 
tively. When  these  are  heated  the  corresponding  silyl 
hydrides  are  elinunated  and  the  polymeric  compound 
(BH2CN)x  is  formed. 


Pennsylvania  U. ,   Philadelphia. 
THE  INTERACTION  OF  ALKYL  BORINES  WITH 
TRIMETHYLSILYL  CYANIDa    Technical  rept.  no. 
5  on  Contract  Nonr-551(21).    15  Oct  58,   14p. 
U  refs. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  143  219 

The  interaction  of  (n-C4HQ)2BCl  with  (CH3)3SiCN 
results  in  the  formation  of  p)olymeric  (n-C4H9)2BCN, 
which  is  a  viscous  liquid.    TTiis  substance  reacts 
with  sodium  in  liquid  ammonia  to  produce  moncMTjeric 
(n-C4H9)2BNH2.    (CH3)3B  and  (CH3)3SiCN  react  to 
produce  substances  \^ich  spontaneously  polymerize 
or  condense. 


Wisconsin  U.  ,  Madison. 
PYRIDINIUM  COMPLEXES.    I.   THE  SIGNIFICANCE 
OF  THE  SECOND  CHARGE- TRANSFER  BAND  OF 
PYRIDINUM  IODIDES,  by  Edward  M.  Kosower.   Rept. 
on  Contract  AF  49(638)282.  29  Sep  59,  21p.  28  refs. 
AFOSR-TN-59-813. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  589 

In  a  previous  paper,  the  existence  of  a  second  py- 
ridinium  iodide  charge- transfer  absorption  band  was 
mentioned.    The  present  paper  shows  how  the  exis- 
tence of  the  second  band  is  in  accord  with  the  current 
model  for  pyridinium  iodide  charge- transfer 
transiticMis. 


Wisconsin  U.  ,  Madison. 
PYRIDINIUM  COMPLEXES.   III.   CHARGE -TRANSFER 
BAND  OF  POLYALKYLPYRIDINIUM  IODIDES,  by 
Edward  M.   Kosower.   Rept.  on  Contract 
AF  49(638)282.   29  Sep  59,  40p.   59  refs.   AFOSR-TN- 
59-811. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  599 

A  study  of  the  first  (long  wavelength)  charge- transfer 
band  of  twenty  different  alkylpyridinium  iodides  under 
carefully  standardized  conditions  has  esublished  that 
(1)  increasing  the  number  of  methyl  groups  raises 
the  transition  energy  (2)  changing  a  methyl  group  from 
the  3-  to  the  2-  to  the  4-position  increases  the  tran- 
sition energy  (3)  varying  the  nature  of  the  alkyl  group 
from  methyl  tox-butyl  on  the  4-position  has  virtually 
no  effect  upon  the  transition  energy  and  (4)  the  sol- 
vent sensitivity  of  1-methylpyridinium  iodide  is 
appreciably  greater  than  that  of  l-ethyl-4-carbo- 
methoxypyridinium  iodide,  as  might  have  been  ex- 
pected on  the  basis  of  a  previously  proposed  model. 
(See  also  PB  143  589) 
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Acronutronic  Systems,  Inc.,  Glendale,  Calif. 
EMISSIVITY  OF  THE  4.3  MICRON  BAND  OF  CAR- 
BON DIOXIDE,  by  Gilbert  N.  Plass.  Scientific  rept. 
no.  2  on  Contract  AF  19(604)2166.   31  July  58,  39p. 
13  refs.  ASI  pub.  no.  U-238;  AFCRC  TN-58-604. 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  860 


TTie  spectral  emlssivity  of  carton  dioxide  in  the  4  to 
5  micron  region  is  calculated  as  a  function  of  temper- 
ature, pressure  and  amount  of  emitting  gas  .  It  is  as- 
sumed that  the  electric  moment  matrix  element  can  be 
calculated  by  using  the  harmonic  oscillator  approxi- 
mation to  represent  the  vibrational  states  .  The 
emission  of  the  isotopic  molecule  C^^2  i^  taken  into 
account.  The  choice  of  a  propjer  model  to  represent 
the  CO2  emission  is  discussed. 


Amherst  Coll. ,  Mass. 
AN  ATTEMPT  TO  ESTABLISH  THE  EXISTENCE 
OF  AND  POSSIBLY  THE  NATURE  OF  THE  COM- 
POUNDS Na2N20x  (x  =3.  4,  5  or  6)  by  Earle  S.  Scott 
Final  summary  rept.  on  Contract  DA  19-059-ORD- 
2627.    25  July  59,    lip.   6  refs. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  143  484 

The  study  of  the  reaction  of  sodium  hyponitrite,  silver 
hyponitrite  and  sodium  nitrohydroxylamate  with  liquid 
dinitrogen  tetroxide  has  yielded  no  evidence  for  the 
existence  of  anions  of  the  type  N20x-    X-ray  diffrac- 
tion patterns  and  chemical  analyses  of  the  solid  prod- 
ucts obtained  indicate  that  the  nitrate  is  in  each  case 
the  predominant  product  and  that,  in  the  case  of  the 
two  sodium  salts,  an  appreciable  but  variable  quan- 
tity of  sodium  nitrite  is  formed.    The  product  NaNO 
obtained  from  the  reaction  of  nitric  oxide  with  a  solu- 
tion of  sodium  in  liquid  ammonia  has  been  prepared 
and  caused  to  react  with  dinitrogen  tetroxide  in  car- 
bon tetrachloride  at  (P  C.    Attempts  were  also  made 
to  prepare  a  third  compound  reported  to  be  NaNO  by 
the  direct  reaction  of  molten  sodium  with  nitric 
oxide.    To  date,  the  conditions  required  to  get  a 
reproducible  product  have  not  been  established. 


Barnes  Engineering  Co. ,   Stamford,  Conn. 
SPECTRALLY  SELECTIVE  INFRARED  DETECTOR 
DEVELOPMENT,  by  Andrew  C.  Rudomanski.    Final 
rept.  for  June  57-May  58  on  Contract  DA  18-108- 
cml-6386.    11  June  58,  41p. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  340 

Spectrally  Selective  Thermistor  Detectors  have  been 
developed  to  be  incorporated  in  a  simplified  gas 
alarm  system.    Detectors  are  responsive  in  narrow 
spectral  intervals  matched  to  generic  absorption 
bands,  thus  eliminating  the  need  of  dispersive  optics. 
Two  detectors  have  been  made,  one  sensitive  at 
9.  8><-  and  the  other  to  intervals  above  and  below 
9.  8  ^  arfd  can  thus  be  used  in  a  standard  two-channel 
radiometer. 


Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
PARTICLE-SIZE  DISTRIBUTION  AhD  CONCENTRA- 
TION OF  AEROSOLS,  by  J.   M.  Pilcher, 
R.   I.  Mitchell,  and  R.   E.  Thomas.  Annual  rept.   no. 
2  for  1  Apr  53-31  Mar  54  on  Contract  DA  18-064-cml 
1914.    31  Mar  54,  declassified  26  Apr  56,  75p. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  365 

The  performance  of  the  Battelle  No.  3  cascade  im- 
pactor  has  been  substantially  imjiroved  as  an  instru- 
ment for  determining  the  j)article-size  distribution 
and  concentration  of  aerosols.    A  fluorometric  method 
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of  analysis,  to  determine  the  arrk)unt  of  aerosol  parti- 
cles impacted  on  each  stage,  ha$  been  developed  as 
a  substitute  for  the  more  tediou$  gravimetric  analy- 
sis using  microbalances.    Analysis  of  variance  of 
particle- size  data  obtained  by  gravimetric  methods 
indicates  that  with  suitable  precautions,  the  proce- 
dure may  be  brought  under  statistical  control.    The 
reproducibility  of  weighing  on  mjic rebalances  is  about 
±9  microgranns  at  the  five  per  cunt  leveL    Studies 
related  to  particle-size  analysis 
forma  nee  of  the  Casella  impact©  r,  (2)  isokinetic  sam 
pling,  (3)  equilibrium  evaporation  erf  SM  slurry,  and 
(4)  control  of  BG  contamination  are  reported.  Con- 
siderable additional  research  is 
-the  impactor  method  of  particle 


required  to  perfect 
size  analysis.   Eleven 


recommendations  are  made  her  (in 


Florida  State  U. ,  Tallahassee, 
ORGANIC  REACTIONS  OCCURRING  IN  OR  ON 
MICELLES.  I.  KINETIC  STUDIJES  OF  THE  ALKA- 
LINE FADING  OF  TRIPHENYLMETHANE  DYES 
AND  SULFONPHTHALEIN  INDICATORS  IN  THE 
PRESENCE  OF  DETERGENT  S^LTS,  by 
E.  F.  J.  Duynstee  and  E.  Grunwiald.  Technical  rept, 
on  Contract  Nonr-988(02).   2  De<l  58,  22p.  10  refs  . 
AD-207  095 . 
Order  from  LC  mi$2.70,  ph$4.g0  PB  143  611 

Kinetic  studies  were  made  of  the  fading  in  alkaline 
solution  of  triphenylmethane  dyes  and  of  sulfon- 
phthalein  indicators  in  the  presence  of  micelle - 
forming  salts . 


Fulnrier  Research  Inst.  ,  Ltd.  ,  <Gt.  Brit.). 
STUDIES  AND  EXPERIMENTAL  INVESTIGATIONS 
IN  THE  FIELD  OF  MEASUREMENTS  OF  THE 
HEAT  CF    FREE  ENERGY  OF  ffORMATICM   OF 
THE  CHLORIDES  AND  BROMIDES  OF  NIOBIUM 

C.  Hayman  and 
1  June  57-31  May  59 
23  June  59,  46p. 


AND  TANTALUM,  by  P.  Gross, 
others.   Final  technical  rept.  for 
on  Contract  DA  91-508-euc-176. 
12  refs.   R.  115/5/23. 
Order  from  LC  mi$3.  30,  ph$7.  8^ 
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The  standard  heat  of  formation  e  stablished  for  each 

compound  is  as  follows: - 

Niobium  pentachloride  ^t)^-  "f^O.  6  kcal/mole 

Niobium  f)encabromide  ^998  " 

Tantalum  pentachloride  ^298  " 

Tantalum  pentabromide  ^298  " 

The  total  error  in  these  values  i 
greater  than  0.  3  kcal/mole  for  t 
and  not  greater  than  0.  4  kcal/mcjle  for  the 
p>entab  romides. 


32.  85  kcal/mole 

-205.  52  kcal/mole 

-142.  96  kcal/mole 

I J  estimated  to  be  not 
le  pentachlorides, 


General  Electric  Research  Lab. ,   Schenectady,  N.  Y 
PREPARATION  OF   DIBORANE  BY   REACTION  OF 
LITHIUM  HYDRIDE  AND  BORON  CHLORIDE,   by 
J.  R.  Elliott  and  G.  F.  Roedel.    R^pt.  on  Project 
Hermes,  Contract  [DA  30-115-ORD-23].    18  Feb  48, 
declassified  11  Aug  49,   lip.    1  rdf.    Rept.  no.  55254. 
Order  from  LC  mi$2.  40,  ph$3.  3^  PB  144  264 


Boron  chloride  gas  passed  into  a  slurry  of  lithium 
hydride  in  ethyl  ether  yields  diborane  of  hijrh  purity. 


Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of 

Tech.  ,  Pasadena. 
EXPERIMENTAL  VERIFICATION  OF  THEORETI- 
CAL RELATIONS  BETWEEN  TOTAL  GAS  ABSORP- 
TIVES  AJO  TOTAL  GAS  EMISSFVITIES  FOR  CO, 
by  U.  P.  Oppenheim.  Technical  rq)t.  no.  28  on  Con- 
tract Nonr- 220(03).  Oct  58,   19p.   10  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  241 

An  experimental  study  has  been  carried  out  for  the 
purpose  of  verifying  theoretical  predictions  concern- 
ing the  relations  between  total  absorptivities  and  total 
emissivities  for  transparent  gases.    The  experimental 
conditions  have  been  designed  in  such  a  way  as  to  per- 
mit a  direct  check  of  theoretical  relations  derived  for 
(a)  non-overlapping  disf>ersion  lines  and  (b)  spectral 
lines  with  sufficient  pressure  broadening  to  permit 
neglect  of  the  rotational  fine  structure.    The  appara- 
tus for  the  nieasurement  of  total  gas  absorptivities  is 
described.    Results  for  total  absorptivities  of  carbon 
monoxide  measured  at  tenperatures  between  300  and 
500°K  are  given  and  total  emissivities  have  oeen 
calculated  in  the  temperature  range  of  300  to  1600°K 
The  range  of  total  gas  pressure  is  0  to  515  psia. 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
GROWTH  OF  DROPS  BY  CONDENSATION,  by 
Ignace  L  Kolodner.    Rept.  on  Contract  DA  18-064- 
cml-2518.    Mar  55,  30p.    4  refs.    IMM-NYU-215; 
AD- 121  943. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  262 

When  the  vapor  pressure  (or  concentration)  in  air 
surrounding  a  liquid  nucleus  exceeds  the  saturation 
pressure  for  a  given  temperature,  vapor  will 
COTidense  cm  the  nucleus  and  the  drop  will  grow; 
effort  is  made  to  determine  this  growth.    The 
problem  is  preliminary  to  a  more  difficult  study  of 
the  behavior  of  a  collection  c€  drop)S  in  a  supersatu- 
rated medium,  a  situation  which  may  serve  as  a 
model  of  the  formation  of  clouds.    The  problem  is 
formulated,  and  the  results  obtained  are  compared 
with  those  already  available.    The  remainder  of  the 
paper  is  devoted  to  derivations  and  procrfs. 


Institute  de  Quimica  Fisica  (Spain). 
KINETICS  OF   THE  SULPHURATION  OF  METALLIC 
SURFACES,   by  J.  Llopis,  J.  M.  Gamboa,  and  L. 
Arizmendi.    Annual  rept.  no.  2  on  Contract  AF 
61(514)1329.    May  59,   48p.   11  refs.    AFOSR-TN-59- 
597;  AD-217  180. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  681 

Surface  reaction  of  copper  with  solutions  of  diphenyl- 
thiourea:   The  kinetics  of  the  surface  reaction  of  cop- 
per with  solutions  of  diphenylthiourea  in  xylene  has 
been  followed  by  the  radiochemical  method.    This  re- 
action yields  coherent  julphide  films,   showing  neat 
and  uniform  interference  colors.   In  the  circumstances 
of  these  experiments,   the  reactivity  of  the  diphynyl- 
thiourea  with  copper  is  lower  than  that  of  thiourea  in 
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aqueous  solution  and  the  kinetic  law  of  the  film  growth 
is  linear  with  time.    Surface  reaction  of  copper  with 
solutions  of  diethyl  polysulphides:   The  results  of  the 
present  experiments  suggest  that  diethyl  disulphide, 
dissolved  in  dry  xylene,  does  not  react  with  copper, 
while  diethyl  trisulphide  in  the  same  conditions  does 
react,  giving  up  the  three  atoms  of  sulphur  to  form  a 
film  of  sulphide  on  the  surface.    In  the  reaction  of 
trisulphide,  the  kinetic  law  of  film  growth  is  linear 
with  time.    The  films  of  sulphide  formed  are  at  first 
coherent  and  show  interference  colors;  however, 
black  circular  stains  soon  appear  and  the  corrosion 
rate  increases  then  appreciably  with  time.    The  in- 
fluence of  free  sulphur  in  mixed  xylenic  solutions 
with  diethyl  trisulphide  has  been  studied.    (See  also 
PB  136  867) 


John  Harrison  Lab.  of  Chemistry,  U.  of  Pennsylvania, 

Philadelphia . 
INVESTIGATIONS  OF  THE  COVERAGE  OF  ELEC- 
TRODES WITH  ADSORBED  ATOMIC  HYDROGEN 
DURING  HYDROGEN  EVOLUTION,  by 
J.  O'M.  Bockris  and  F.  Colum.   Rept.  on  Contract 
Nonr-551(22).   31  Dec  58,  36p.  4  refs. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  849 

The  study  of  the  ionization  of  adsorbed  H  on  non- 
noble  metal  electrodes  carried  out  in  alkaline  so- 
lutions is  described  in  this  report.   Most  of  the  ex- 
perimental procedures  in  this  work  were  similar  to 
those  used  in  Devanathan's  work. 


Linfield  Research  Inst. ,  McMinnville,  Oreg. 
RESEARCH  ON  ELECTROLYTIC  MICROMACHINING 
TECHNIQUES  OF   REFRACTORY  METALS  FOR  USE 
IN  FIELD  EMISSION  DEVICES,  by  H.  W.  Pitman 
and  D.  C.  Hamby,  Quarterly  progress  rept.  no.  1, 
15  July- 15  Oct  58,  on  Contract  DA  36-039- sc-78191. 
[1958]  49p.  10  refs. 
Order  from  LC  mi$3.30,  ph$7.80  PB  143  697 

Existing  literature  data  on  the  emf  of  the  tungsten 
electrode  in  alkaline  electrolytes  is  analyzed  with  a 
view  toward  establishing  the  electrode  process  re- 
sponsible for  the  observed  dependence  of  emf  on  pH 
and  tungstate  ion  concentration.  Coulometric  meas- 
urements on  the  tungstic  oxide  layer  forming  process 
have  been  initiated  and  an  estimate  of  the  forming 
field  required  to  produce  oxide  growth  has  been  ob- 
tained for  formations  in  dilute  nitric  acid.   Initial  runs 
in  the  establishment  of  a  calibration  curve  for  spectro- 
photometric  tungsten  analysis  are  being  made. 


Minnesota  U. ,  Minneapolis. 
A  MODIFICATION  OF  THE  METHOD  OF  FLASH 
PHOTOLYSIS  AND  ITS  APPLICATION  TO  THE 
STUDY  OF  LABILE  INTERMEDIATES  IN  RE- 
ACTIONS SENSITIZED  BY  COMPLEX  MOLECULES, 
by  Robert  Livingston.    Final  rept.  for  1  Sep  55-31 
Mar  59  on  Contract  AF  18(600)1485.    12  Aug  59,   12p. 
3  refs.    AFOSR-TR-59-114. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  143  630 

This  project  was  initiated  to  obtain  quantitative  in- 
formation regarding  the  spectroscopic  properties  and 
reactions  of  prfnotochemically-produced  labile  states 


of  certain  polyatomic  molecules.   A  modification  of 
the  flash  prfiotolytic  technique  was  used  in  those  studies 
and  a  substantial  part  of  our  time  was  sp>ent  in  develop- 
ing and  testing  new  apparatus.    The  half  lives  of  the 
triplet  states  of  chloroohvll  and  anthracene  in  so- 
lution and  the  quenching  action  of  certain  compounds 
upon  these  triplet  states  were  measured. 


Missouri  U.,  Columbia. 
ELECTROCHEMICAL  SYSTEMS  FOR   USE  IN 
LOW  TEMPERATURE  BATTERIES,  by 
G.  M.  Arcand  and  J.  R.  Tudor.    Quarterly  progress 
rept.  no.   1,   17  Mar- 16  June  58,  on  Contract  DA 
36-039- sc-74994.    [1958J   49p.    6  refs. 
Order  from  LC  mi$3. 30,  ph$7.  80  PB  138  837 

Progress  is  reported  on  a  fundamental  investi- 
gation of  KSCN  and  water  in  acetonitrile,  of  ZnCl2 
in  dry  propionitrile.    Load  tests  at  room  temper- 
ature have  been  made  on  magnesium -manganese 
dioxide  and  zinc -manganese  dioxide  cells  employ- 
ing KSCN-H2O-CH3CN  electrolytes.  ^ 


Modena  U.  (Italy). 
ANODIC  BEHAVIOR  OF  HYDROGEN  PEROXIDE  ON 
PLATINUM  ELECTRODES,  by  G.  Bianchi, 
G.  Caprioglio  and  others.  Technical  scientific  note 
no.  4  on  Contract  AF  61(052)85.   30  Apr  59,  38p. 
16  refs.   AFOSR-TN-59-921. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  637 

The  evolution  of  oxygen  from  the  acid  solutions  of 
hydrogen   peroxide  begins  on  platinum  at  low  anodic 
tensions  (-f-800  mV),  on  account  of  the  probable  inter- 
vention of  the  platinum  oxides.    At  greater  current 
densities,   the  process  occurs  in  the  same  conditions 
as  on  other  metals,  like  gold,  and  probably  requires 
the  intervention  of  the  adsorbed  atomic  oxygen.    The 
reaction  between  hydrogen  peroxide  and  adsorbed 
oxygen  would  give  rise  to  the  evolution  of  the  oxygen. 
The  adsorption  and  the  formation  of  platinum  oxides 
can  explain  the  anodic  phenomena  of  hysteresis.    In 
alkaline  solutions  the  oxidation  of  hydrogen  peroxide 
occurs  on  platinum  with  the  same  mechanism  as  on 
other  metals.    At  greater  current  densities  the  dis- 
charge of  the  ions  OH"  and  the  formation  on  platinum 
of  a  film  of  adsorbed  OH  radicals  can  intervene.    The 
radicals  can  react  with  hydrogen  peroxide  to  give  rise 
to  the  evolution  of  oxygen. 


Modena  U.  O^aly)- 
ELECTROCHEMICAL  BEHAVIOR  OF  GRAPHITE 
ELECTRODES  IN  SOLUTIONS  OF  VARIOUS  pH 
CONTAINING  OXYGEN  AND  HYDROGEN  PEROXIDE, 
by  G.  Bianchi,  G.  Caprioglio  and  others.    Technical 
scientific  note  no.  3  on  Contract  AF  61(052)85. 
30  Apr  59,   42p.    10  refs.    AFOSR-TN-59-708.       • 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  596 

Polarization  measurements  with  graphite  electrodes 
were  affected  in  solutions  of  different  pH,  with  oxy- 
gen or  CO2  bubbling  and  varying  the  H2O2  concentra- 
tion of  the  solutions  from  zero  to  10' ^M.    Variations 
of  potential  with  time  at  the  moment  of  opening  and 
closing  the  polarization  circuit  were  also  registered. 
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The  results  were  interpreted  by  donsidering  the  in- 
tervention of  processes  occurring  on  graphite,  which, 
however,  does  not  behave  as  an  i^ert  electrode  with 
respect  to  oxygen  and  H2O2  proceisses.    The  inter- 
vention of  the  electrode  is  manifested  under  the  form 
of  processes  presumably  due  to  tlie  presence  d  the 
superficial  oxide  C  (O)  and  to  adsorbed  carbonates 
(00  3")a(js.    •    Such  processes  can  substitute  or 
superimpose  those  concernmg  H2D2  ^"^  oxygen 
particularly  in  the  case  of  acid  solutions. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
ON  THE  NUMERICAL  SOLUTION  OF  THE  ADI- 
ABATICALLY  EXPANDING  GAS  BUBBLE  OF 
VARIABLE  MASS  IN  AN  INFINITE  LIQUID  MEDIUM, 
by  Bernard  Chem  and  Julius  W.  ^nig.   20  Jan  58,  Up. 
20  refs  .  NAVORD  rept.  5735. 
Order  from  LC  mi$2.40,  ph$3.3(  PB  143  307 


This  report  describes  the  behavic  r  of  a  gas  bubble, 
free  from  external  forces  and  im  nersed  in  an  infinite 
liquid  medium,  when  gas  is  addec  to  the  bubble  at  a 
constant  mass  rate.   Numerical  solutions  are  obtained 
giving  the  bubble  pressure,  radius  and  temperature  as 
a  function  of  time  for  different  vajues  of  mass  addition 
rate.   It  is  shown  that  the  gas  bubt>le  reaches  a  first 
maximum  pressure  P^^x'  "^"^h  greater  than  subse- 
quent maxima.   Up  to  the  first  pressure  maximum, 
the  bubble  expansion  is  seen  to  bq  approximately  iso- 
thermal. In  terms  of  the  reducedj  pressure,  P,  and  a 
dimensionless  parameter  C,  the  i-elation 


Pmax-  ^^  0.5532  C°-^^®    ;0 
holds  over  the  range  studied. 


tce2000 


Naval  Research  Lab.  ,  Washingt 
CONSTITUTIVE   RELATIONS  IN 
LOW- ENERGY  SURFACES  AND 
THE  RETRACTION  METHOD  OF 
MONOLAYERS,  by  Elaine  G.  Sha 
Zisman.    Interim  rept.   21  Oct  59 
rept.   5394. 
Order  from  OTS  $0.  50 


pn.   D.   C. 

THE  WETTING  OF 
THE  THEORY  OF 

PREPARING 
rin  and  W.  A. 

14p.   32  refs.    NRL 


PB  151  936 


Earlier  systematic  studies  of  the  angle  of  contact  9 
exhibited  by  drops  of  liquid  on  pline,   solid  surfaces  of 
low  surface  energy  have  revealec  a  regular  linear 
variation  in  cos  B  with  the  surface  tension  (vlv)  o^  ^ 
large  variety  of  liquids;  this  led  10  the  concept  of  the 
critical  surface  tension  of  spreacing  (vc)  and  its  use 
in  characterizing  the  wettability  t)f  organic  solids  and 
of  high- energy  surfaces  coated  wjith  adsorbed  organic 
films.    The  wetting  properties  of! low-energy  organic 
surfaces  are  shown  to  depend  up<in  the  chemical  struc- 
ture and  the  physical  packing  of  tjie  atom  groups  in  the 
outermost  layer.    For  hydrocarbons ,  wettability  de- 
creases with  increasing  hydrogenfttion.    Fluorine  is 
the  most  effective  hydrogen  substitute  in  decreasing 
Yc.  whereas  CI.  Br.   I,  O,  and  N  increase  the  wetta- 
bility of  organic  surfaces.    The  "i-etraction  method" 
of  preparing  monomolecular  filmi  from  solutions  on 
solids  is  shown  to  be  a  direct  consequence  of  the  above 
constitutive  law  of  wetting.    The  ^ame  analysis, 
applied  to  a  pure  liquid,   results  iii  the  explanation  of 
the  behavior  of  the  autophobic  liquids  at  room  tem- 
perature and  of  the  process  of  depositing  a  monolayer 
cm  a  solid  by  retraction  from  the  jnelt  over  a  range  of 
temperature. 


Naval  Research  Lab. ,  Washington,  D.  C 
METALS  COATED  WITH  FILMS  OF  LOW  SUR- 
FACE ENERGY  AS  REFERENCE  ELECTRODES 
FOR  THE  MEASUREMENTS  OF  CONTACT  POTEN- 
TIAL DIFFERENCES,   by  K.  Bewig  and  W.  A.  Zisman. 
Final  rept.   23  Oct  59,   15p.   23  refs.    NRL  rept.  5383. 
Order  from  OTS  $0.  50  PB  151  994 

The  central  problem  in  the  measurement  of  the  con- 
tact potentials  of  solid  and  liquid  surfaces  in  gaseous 
atmospheres  is  the  stability  of  the  contact  potential  of 
the  reference  electrode  to  which  the  potential  differ- 
ence between  the  two  is  referred.    Noble  metals,   such 
as  gold  or  platinum,  are  usually  employed  as  refer- 
ence electrodes,   but,  in  gaseous  atmospheres,  their 
contact  potentials  can  change  significantly  because  of 
vapor  adsorption  on  the  reference  surfaces.    This 
occurs  even  on  aged  metals,  the  effect  of  adsorbed 
water  vapor  being  especially  great.    But  a  metal  which 
had  been  coated  with  a  low-energy  film,   such  as 
Teflon  or  FEP  Teflon  resin,   exhibits  little  change  in 
the  contact  potential  in  a  wide  variety  of  polar  and 
nonpolar  vapors.    This  is  demcmstrated  by  the  results 
of  recent  studies  of  metals  in  a  nitrogen  atmosphere 
in  which  the  water- vapor  content  was  varied  from  \% 
to  as  high  as  91%  R.  H.    Teflon-coated  metal  refere 
ence  electrodes  have  proved  to  be  remarkably  stable 
under  these  conditions. 


Naval  Research  Lab.  ,  Washington,   D.  C. 
SURFACE  ACTIVIIT  OF  FLUORINATED  ORGANIC 
COMPOUNDS  AT  6RGANIC- LIQUID/AIR  INTER- 
FACES.   PART  III.    EQUATION  OF   STATE  OF  AD- 
SORBED MONOLAYERS  AND  WORK  OF  ADSORP- 
TION OF  A  FLUOROCARBON  GROUP,   by  N.  L. 
Jarvis  and  W.  A.  Zisman.    Interim  rept.    17  Nov  59. 
lOp.   12  refs.    NRL  rept.  5401. 
Order  from  OTS  $0.  50  PB  151  997 

Previous  investigations  have  demonstrated  that  a  wide 
variety  of  partially  fluorinated  carboxylic  esters  are 
capable  of  adsorbing  as  unimolecular  films  at  the 
interfaces  between  various  organic  liquids  and  air, 
and  also  that  these  films  are  usually  in  a  gaseous  or 
otherwise  expanded  state.    In  the  present  study  it  is 
shown  that  isotherms  of  film  pressure  (F)  vs  area  (A) 
per  adsorbed  molecule  of  solute,  at  large  values  of  A, 
obey  the  simple  equation  of  state  (F  ■♦■  Fq)  (A  -  Aq)  =  kT. 
However,  as  the  film  pressures  increase,  thedevia- 
tion  from  this  equation  increases.    The  two-dimen- 
sional analog  of  the  van  der  Waals  equation  (F  +  a/A2) 
(A  -  Aq)  =  kT.  which  includes  a  more  definitive  cor- 
rection factor  for  the  intermolecular  attraction  be- 
tween neighboring  molecules  in  the  film,  was  in  gcxxl 
agreement  with  the  experimental  data  even  at  very 
low  areas  per  molecule.    The  constants  a  and  Aq  of 
the  van  der  Waals  equation  were  calculated  for  the  F 
vs  A  isotherms  of  solute  in  various  solvents,  and  the 
relation  of  these  constants  to  the  organophobic- 
organophilic  balance  in  the  solute  molecules  and  to 
the  association  of  solute  and  solvent  molecules  is  dis- 
cussed.   In  addition,  the  work  erf  adsorption  aX  of 
-CF2-  groups  at  each  organic- liquid/air  interface 
was  calculated.    The  plot  of  aA  vs  solvent  surface 
tension  was  a  straight  line,  which  extrapolated  fairly 
well  to  the  value  for  -CF2-  groups  adsorbed  at  the 
water/air  interface,  as  determined  from  surface  ten- 
sion vs  concentration  isotherms  given  in  the  litera- 
ture for  fluorinated  solutes  in  water.    (See  also 
PB  151  808) 
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Ohio  State  U.   Research  Foundation,  Columbus. 
THE  SOLUBILITY  OF   HYDROGEN  IN  DIBORANE, 
by  Jih-Heng  Hu  and  George  E.  MacWood.    Technical 
research  rept.  Jan  56,  17p.  6  refs.    MCC-1023-TR- 

196. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  094 

The  solubility  of  hydrogen  in  liquid  diborane  was 
determined  in  the  temperature  range  113-1810K  and 
the  pressure  range  0-40  atm.    The  solubility  is  found 
to  increase  with  temperature.    The  heat  of  solution 
at  infinite  dilution  ranges  from  386-601  cal.  /mole. 


Oregon  U.  ,   Eugene. 
PRESSURE  BROADENING  OF   THE  VIOLET 
TRIPLET  OF  MANGANESE  IN  THE  PRESENCE  OF 
ARGON  AND  HELIUM,   by  Shang-Yi  Chen  and  Robert 
B.  Bennett.    Interim  technical  rept.  no.  2,    1  Dec  57- 
Aug  59,  on  The  Modification  of  the  Shape  and  Positions 
of  Spectral  Lines  by  Foreign  Gases  under  Well- 
Defined  Conditions  of  High  Pressure  and  High  Tem- 
perature, Contract  DA  04-200-ORD-713.    [1959]  lOp. 
4  refs.    AD-226  185. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  026 

The  A 4030  absorption  triplet  of  Mn  (3d54s2,  65  - 
3d54s4p,  ^P)  was  studied  under  various  pressures  of 
argon  and  helium  of  relative  density  ranging  from  1  to 
30.    The  result  indicates  the  inverse  sixth  power  law 
of  interatomic  interaction  and  that  the  difference  in 
interaction  energy  constant  for  the  ground  ^S  state  and 
the  excited  ^P  states  of  Mn  in  argon  is  3  x  10'58erg 
cm". 


Pennsylvania  State  U.   [University  Park]. 
REACTION  OF  ALKOXIDE  IONS  WITH  CX2  TO 
PRODUCE  CARBONIUM  ION  INTERMEDIATES,   by 
P.  S.  Skell  and  I.  Starer.    Technical  rept.  no.  3  for 
15  June  58-15  June  59  on  Reactivity  of  Methylenes 
(Bivalent  Carbon  Species).   Contract  DA  36-061 -ORD- 
607.    [1959]  5p.   6  refs;  AD-217  886. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  322 

A  method  for  producing  highly  reactive  carbonium 
ion  inter    ediates  in  basic  media. 


Polytechnic  Inst,  of  BrcKJclyn,  N.  Y. 
CELL- VACANCY  THEORY  OF  LIQUIDS,  by 
Abdel  S.   Said  and  Frank  C.  CoUins.    Rept.  on 
Study  on  Relation  of  Chemic:al  Composition, 
Structure,  and  Physical  Environment  to  Viscosity, 
Thermal  Conductivity  and  Diffusion,  Contract 
AF  33(616)3894.    June  59,   14p.    8  refs.    WADC 
Technical  note  59-154. 
Order  from  OTS  $0. 50  PB  161  109 

The  cell  vacancy  theory  d  Peek  and  Hill  had  been 
refined  by  spherically  symmetrizing  the  cell 
density  calculated  from  a  cell  potential  which  is 
unsymmetrically  {jerturbed  by  the  presence  of  an 
adjacent  vacant  cell  instead  of  first  spherically 
symmetrizing  the  cell  potential  before  constructing 
the  cell  density  as  done  by  Peek  and  Hill.    The  re- 
fined procedure  enables  the  enhanced  density  in 
the  cell  in  the  immediate  neighborhcxxi  of  the 


vacancy  to  be  more  fully  taken  into  account.   A 
variable  fraction  of  vacancies  is  permitted  by 
superposing  the  cell  densities  of  a  cell  with  no 
adjacent  vacancies  and  a  cell  with  one  adjacent 
vacancy.    In  contrast  to  the  results  of  Peek  and 
Hill,    minimizing  the  free  energy  in  the  present 
instance,  predicts  a  substantial  fraction  of  vacan- 
cies at  normal  liquid  densities.    The  calculated 
pressure  is  not  significantly  improved.    Further 
improvement  of  the  cell-vacancy  theory  would 
require  detailed  calculations  of  the  non- symmet- 
rized cell  density  for  various  arrangements  of 
multiple  adjacent  vacancies. 


Rocketdyne,  Canoga  Park,  Calif. 
RESEARCH  ON  NITRIC  ACID- SUPPORTED 
COvIBUSTION,  by  R.  J.  Thompson.    Final  progress 
rept.  on  Contract  AF  49(638)163.    Mar  59,  66p. 
13  refs.   R-1157,  [AFOSR]-TR-59-l,  AD- 208  301. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  916 

Details  concerning  an  investigation  of  nitric  acid 
flames  with  methane,  propane,  hydrogen,  and  acety- 
lene are  presented.    Flame  stability  limits,  flame 
sp)eeds,  combustion  products  and  emission  spectra 
were  studied.     (See  also  PB  135  609) 


Stanford  Research  Inst.  .  Menlo  Park,  Calif. 
A  FEASIBILITY  STUDY:   SUPERIMPOSED  BEAMS:   A 
TECHNIQUE  FOR  DETERMINING  TWO-BODY  RE- 
ACTION CROSS  SECTIONS,  by  Charles  J.  Cook  and 
Clarence  M.  Ablow.    Scientific  rept.  no.  1  on  Contract 
AF  19(604)3475.    17  Sep  59.  54p.   38  refs.    AFCRC- 
TN-59-472. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  685 

Crossed  molecular  beams  cannot  be  utilized  to  meas- 
ure two-body  reaction  cross  sections  for  arbitrary 
reactants  due  to  difficulties  of  prcxluction  and  detec- 
tion of  all  but  a  few  selected  species.    However,  a 
wide  range  erf  reactants  can  be  produced  in  fast  (kev) 
beams  and  can  be  individually  detected.    Similarly, 
the  reaction  products  resulting  from  superimposing 
two  fast  beams  could  be  individually  detected.    The 
feasibility  of  accurately  determining  two- body  reac- 
tion cross  sections  by  a  superimposed  beam  technique 
has  been  investigated.    The  apparatus  described  must 
be  improved  before  accurate  studies  of  ion -ion  re- 
combinations or  sharply  resonant  chemical  reactions 
can  be  made. 


Stanford  Research  Inst.,  Menlo  Park,  Calif. 
LATTICE  ENERGIES  OF  THE  ALKALI  HALIDES 
AND  THE  ELECTRON  AFFINITIES  OF  THE 
HALOGENS,  by  Daniel  Cubicciotti.  Technical  note 
no.  4  on  Contract  AF  49(638)89.  July  59,  24p.  27  refs 
AFOSR-TN-59-726. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  162 

The  overlap  repulsion  parameters  that  occur  in  the 
Bom- Mayer  treatment  of  lattice  energies  have  been 
re-evaluated  for  the  alkali  halides  from  recent  com- 
pressibility data.  With  these  parameters  the  lattice 
energies  of  the  alkali  halides  were  calculated .  The 
lattice  energies  were  combined  with  thernrxDchemical 
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data  to  calculate  the  electron  aff^ 
The  values  obtained  were:  F  80 
I  72.5  kcal/mole. 


ities  of  the  halogens. 
I;  CI  85.0;  Br  79.5; 


Syracuse  U.  ,   N.  Y. 
STUDY  OF   THE  MIGRATION  AjJD 
OF  A  DIMORPHIC  ADSORBATE 
EMISSION  MICROSCOPE:   TITAMIUM 
STEN,   by  Robert  C.  Abbott  and 
Technical  rept.  on  Contract  AF 
49p.  31  refs.    AFOSR-TR-59-89. 
Order  from  LC  mi$3.  30,  ph$7.  8( 


DESCRIPTION 
USING  THE  FIELD 
ON  TUNG- 
an  M.  Russell. 
4t)(638)93.    June  59. 
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The  desorption  was  measured  by 
technique  and  the  activation 
mined.    In  addition,  estimates 
average  number  of  titanium-titan 
tungsten  bonds  broken  during  mi 
desorption.  ^ 
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Washington  U.  ,  Seattle. 
RESEARCH  IN  HETEROGENEOU^ 
byG.  D.  Halsey,  Jr.    Technical 
15  Sep  53-15  Sep  59  on  Contract 
[1959]  lOp.   8  refs.   AFOSR-TR-59 
Order  from  LC  mi$l.  80,  ph$l.  80 


CATALYSIS, 

for 
18(600)987. 
1-127. 

PB  143  909 


r(?pt 
AF 


Papers  covering  the  project  are  li 
been  published.  A  summary  of  the 
the  problem  is  also  given. 


EARTH  SCIENCES 


Oregon  State  Coll .  School  of  Scieftce 
HYDROGRAPHY  OF  OREGON  ESTUARIES 
V.  Burt  and  Bruce  McAlister.  Data 
June  56 -Sep  58,  on  Contract  Nonr- 
20p.  Reference  58-6. 
Order  from  LC  mi$2.40,  ph$3.30 


Unpublished  hydrographic  data  for 
(Alsea,  Columbia,  Coos,  Nehalem 
Siuslaw,  Tillamook,  Umpqua,  and 
tabulated . 


Climafology  and  Meteorology 


Air  Force  Cambridge  Research 

Mass. 
ACCURACY  OF  MEAN  MONTHLY 
WIND  VECTORS  AS  A  FUNCTION 
NETWORK  DENSITY,  by  Henry  A 
June  59,  45p.    3  refs.    Air  Force 
Geophysics  no.   112;  AFCRC-TN-5S 
AD-217  034. 
Order  from  OTS  $1.  25 


PB  143  678 


ted.    None  have 
present  status  of 


Corvallis  . 

by  Wayne 
rept.  no.  3, 
286(02).  Oct  58, 


PB  143  699 

Dregon  Estuaries 
Netarts  ,  Siletz, 
ifaquina)  are 


qenter,  Bedford, 

GEOSTROPHIC 
OF  STATION 
Salmela. 
Sijrveys  in 
268; 

PB  161  113 


Two  experiments,  aimed  at  studying  the  accuracy 
of  analyses  of  mean  monthly  contour  charts  at 
three  levels,  with  five  different  densities  of  station 
network  coverage  in  one  experiment  and  four  in 
the  other,  are  described.    The  results  of  the  ex- 
periments show  that  when  geostrophic  winds  com- 
puted from  mean  monthly  upper-air  contour  charts 
based  on  sparse  data  coverage  are  compared  to 
chose  derived  over  areas  of  optimum  coverage  a 
quantitative  measure  d  the  relative  accuracy  is 
obtained. 


Air  Force  Cambridge  Research  Center,  Bedford, 
Mass. 

NUMERICAL  EXPERIMENTS  IN  FORECASTING 
AIR  AND  SOIL  TEMPERATURE  PROFILES,   by 
Donald  W.  Stevens.    July  59,   68p.   42  refs.    GRD  Re- 
search notes  no.    12;  AFCRC-TN-59-252. 
Order  from  OTS  $1.  75  PB  161  151 

A  numerical  forecasting  model  based  on  Taylor's 
heat- transfer  equation  for  the  atmosphere  and  the 
classical  heat-conduction  equation  for  the  soil  is  pre- 
sented.   The  surface  energy-budget  equation  is  solved 
for  the  surface  temperature,  and  the  equations  are 
integrated  numerically  to  provide  4-hour  forecasts  of 
the  temperature  profiles  in  the  soil  and  atmosphere. 
Five  experiments  using  different  functional  forms  for 
eddy  conductivity  are  described,  and  the  results  are 
compared  with  observations.    The  last  experiment 
shawed  reasonably  good  agreement  between  the  fore- 
cast and  observed  temperatures,   the  maximum  error 
being  1.  60K.    The  model  constants  producing  this 
result  are  not  unreasonable  in  the  light  of  present 
knowledge  of  the  magnitude  and  vertical  variation  of 
the  eddy  conductivity.    The  shortcomings  of  the  model 
are  discussed,   and  some  plans  for  further  testing  are 
listed.    Suggestions  for  improving  the  model  are 
presented,   and  a  brief  discussion  of  the  potentialities 
of  an  analogue  computer  for  solving  problems  of  this 
type  is  given. 


Air  Weather  Service,  Washington,   D.  C. 
MEMORANDUM  ON  DENSITY- ALTITUDE. 
Sep  57,   15p.    7  refs.   A  WS  Technical  rept.  no. 
105-101  (Rev.  2). 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  289 

Basic  definitions  and  discussions  are  presented. 


[Army  Signal]  Radio  Propagation  Agency,  Fort 

Monmouth,   N.   J 
COMPARISON  OF  PREDICTED  AND  OBSERVED 
SIGNALS  ON  A  NORTH  ATLANTIC  PATH,  by 
Luther  C.   Kelley.   July  56,   16p.   Proj.   419. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  139 

The  objective  of  this  report  is  to  determine  the  ac- 
curacy of  the  method  presented  in  Technical  Report 
No.  9  (PB  103  045)  for  determining  the  monthly  me- 
dian received  signal  intensity  of  a  high  frequency 
radio  circuit  whose  path  crosses  the  N  rth  Atlantic 
and  skirts  the  auroral  zone.    Observed  data  (receiver 
input  voltage)  is  available  for  the  circuit,  GLH,  Dor- 
chester, England  to  Riverhead,  Long  Island,  New 
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York  The  validity  of  Technical  Report  No.  9  meth- 
ods for  this  type  of  path  is  to  be  checked  by  compar- 
ine  observed  and  calculated  values.  The  period  con- 
sidered is  January    1947  to  December  1949  inclusive. 


Blue  Hill  Meteorological  Observatory,  Milton, 

Mass. 
CLOUD  PATTERNS  AND  RELATED  AIR  MOTIONS 
DERIVED  BY  PHOTOGRAPHY,  by  John  H.  Conover. 
Final  rept.  on  Contract  AF  19(604)1589.  June  59, 
273p.    24  refs.    AFCRC-TR-59-246;  AD-215  936. 
Order  from  LC  mi$ll.  10,  phH2.  60       PB  143  659 

Under  conditions  of  strong  winds  a  banded  structure 
of  the  trojxjsphere,  approximately  parallel  to  the 
wind,  may  be  revealed  by  clouds  at  any  level.   The 
following  band  typeS  and  their  approximate  dimen- 
sions were  found  at  cirrus  levels:  large  scale,   100 
mi  apart  and  up  to  at  least  350  mi  long;  major  bands 
2. 3  mi  apart  and  up  to  at  least  80  mi  long;  minor 
bands  0.  2  mi  apart  and  a  few  miles  long.    At  alto- 
cumulus levels  major  bands  are  found.   9iarp  edges 
to  extensive  cirrus  sheets  or  banded  cirrus  are 
generally  found  a  few  miles  south  of  the  jet  stream 
core.    "Streaky"  cirrus  denotes  jets  to  the  north  and 
south.    When  banded  or  "streaky"  cirrus  is  observed 
50°^  of  the  time  it  lies  on  the  warm  side  and  within 
200  mi  of  the  jet  core  and  in  the  entrance  or  neutral 
regions.    Horizontal  vortices,  approximately  paral- 
lel to  the  wind,  through  which  the  air  flows  in  a 
helical  motion  create  the  major  cloud  bands.   Ad- 
jacent vortices  rotate  in  opposite  directions.    Cloud 
forms  between  vortices  in  rising  air  and  spreads 
laterally,  depending  on  the  average  shear  and  lapse 
rate  through  the  layer  of  cloud  formation.    Cumulus 
cloud  streets  appear  to  be  unaffected  by  irregulari- 
ties of  at  least  700  ft  in  the  earth's  topography;  they 
generally  form  in  vortices  of  like  rotation,  the  in- 
tervening vortices  apparently  are  wiped  out  by  the 
prevailing  horizontal  shear.    The  sea  breeze  may 
cause  lifting  to  at  least  16,  000  ft  as  shov^m  by  station- 
ary clouds  at  that  level.    Thunderstorm  roll  clouds 
rotate  upward  on  the  advancing  side  about  a  hori- 
zontal axis.    Vertical  motions  dangerous  to  aircraft, 
operating  at  levels  in  which  these  rolls  form,  may 
1)6  encountered. 


Blue  Hill'Meteorological  Observatory,  Milton,  Mass. 
GROUND  TEMPERATUR  E,   VOLUME  I,   by  Jen-Hu- 
Chang.   Rept.  on  Contract  DA  19-129-qm-348. 
21  June  58,   305p.   402  refs. 
Order  from  LC  mi$ll.  10,  ph$47.  10        PB   143  364 

This  volume  contains  a  comprehensive  study  and 
bibliography  on  the  subject  of  ground  temperature. 


Chicago  U. ,  111. 
ON  THE  INFLUENCE  OF  HEAT  EXCHANGES  ON 
MOTION  AND  WEATHER  SYSTEMS,    by  Sverre 
Petterssen.   Scientific  rept.  no.  10  on  Contract 
AF   19(604)2179.  July  59,  18p.  11  refs.  AFCRC 
TN-59-446. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  027 

In  the  present  report  is  given  a  brief  summary  of  the 
results  of  two  pilot  projects ,  the  one  dealing  with 


stationary  systems  over  the  Great  Lakes  and  the  other 
with  mobile  systems  on  the  North  Atlantic  Ocean. 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
NOTE  ON  VERTICAL  VARIATIONS  IN  RADAR 
REFLECTIVITY,  by  C.  William  C.  Rogers.  Techni- 
cal note  no.  1  on  Weather  Radar  Research,  Contract 
AF  19(604)2291.  June  59,  17p.  6  refs.  AFCRC-TN- 

59-427 

Order  from  LC  mi$2.40,  ph$3.30  PB  143  401 

This  paper  presents  the  resuhs  of  a  survey  of  the 
frequency  of  occurrence  of  detectable  increases  or 
decreases  in  radar  reflectivity  with  height  in  the 
lower  levels  of  the  atmosphere.  The  survey  is  based 
on  a  series  of  RHI  photographs  taken  by  the  Air  Force 
at  its  AN/CPS-9  radar  at  Great  Blue  Hill.  Only  situ- 
ations characterized  by  continuous  non-showery  pre- 
cipitation were  used.  The  total  number  of  cases  ana- 
lyzed was  805;  of  these,  470  were  in  rain  echoes  be- 
low the  bright  band  and  335  were  in  snow.  It  was 
found  that  by  far  the  majority  of  the  cases  showed  no 
detectable  change  in  reflectivity  with  height  in  the 
lower  levels  of  the  atmosphere.  The  relationship  be- 
tween variations  in  reflectivity  with  height  and  the 
vertical  velocity  profiles  is  discussed.  It  is  pointed 
out  that  larger  vertical  velocities  and  greater  vari- 
ations in  reflectivity  with  height  are  observed  in  the 
middle  atmosphere  and  it  is  suggested  that  in  further 
studies  of  the  relationship  between  these  parameters 
attention  should  be  directed  toward  the  upper  levels  . 


Naval  Research  Lab.  ,  Washington,  D.  C. 
UPPER  ATMOSPHERE  RESEARCH  REPORT  NO. 
XXXIIL   AEROBEE-HI  REPORT  NUMBER  6;  SINGLE- 
LINE-SCAN  TELEVISION   FOR  SPINNLNG  ROCKETS, 
by  F.  H.  Harris  and  J.  Ainsworth.    11  Aug  58,   15p. 
9  refs.  NRL  rept.  5168. 
Order  from  LC  mi$2.  40,  ph$3.  30         PB  134  203 

A  brief  experimental  and  theoretical  study  was  made 
of  the  practicability  of  using  a  vidicon  camera  tube  to 
measure  the  space  orientation  of  spin  stabilized  Aero- 
bee-Hi  research  rockets.    The  usual  television  cam- 
era tube  xy  scan  was  replaced  by  a  single- line  y  scan 
and  the  motion  of  the  image  obtained  by  rotation  of  the 
television  camera  was  used  in  lieu  of  the  x  scan. 
While  ordinary  television  pictures  are  badly  blurred 
by  camera  rotation,   laboratory  photographs  which 
were  obtained  by  means  of  a  spinning,  line  scan  cam- 
era denxjnstrated  that  this  method  can  be  used  to  ob- 
tain pictures  whose  quality  is  similar  to  those  of 
standard  television.    Design  equations  for  determining 
the  sensitivity  and  resolution  of  a  vidicon  camera  tube 
with  single- line  scan  were  derived  and  verified  ex- 
perimentally.   It  is  concluded  that  with  the  use  of  a 
single-line  scan,   satisfactory  sensitivity  and  resolu- 
tion can  be  obtained  with  compact  lightweight  equip- 
ment, low  power  consumption,   simplified  circuitry, 
and  reduced  transmission  bandwidth. 


New  York  U.  Coll.  of  Engineering,  N.   Y. 
THE  DIURNAL  VARIATION  OF  TEMPERATURE 
NEAR  TROPOPAUSE  DUE  TO  A  DIURNAL  VARIA- 
TION OF  TERRESTRIAL  RADIATION,  by  Paul  A. 
Davis.  Scientific  rept.  no.  5  on  Contract 
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AF  19(604)1755.  June  59,  44p 

59-424. 

Order  from  LC  mi $3.  30,  ph$7.  80 


efs.  AFCRC-TN- 
PB  143  592 


Computations  are  made  of  the  diur  lal  temperature 
variation  experienced  by  the  atmosphere  in  the  8-18 
kilometer  region  as  a  result  of  the  diurnal  variation 
of  terrestrial  radiation  reaching  aich  layer.    The 
methods  of  calculation  are  discusssd  in  detail.    For 
the  two  localities  considered,  Albuquerque,  New 
Mexico  and  Bismarck,  North  Dakoiia.  the  diurnal 
ranges  of  temperature  resulting  frpm  the  terrestrial 
radiation  were  found  to  be  less  than  0.  05°C.    Of  the 
three  infrared  absorbers  consider^,  ozone  contrib- 
uted most  to  the  diurnal  temperature  variation,  fol- 


lowed by  carbon  dioxide  and  water 
r.Ser  aJ.so  CR  140  7]2\ 


New  York  U.  Coll.  of  Engineer  in 
VALLEY  WIND  STUDIES  IN  VERMONT 
Ben  Davidson  and  P.   Krishna  Rao 
on  Contract  AF  19(604)1971.   Nov 
AFCRC-TR-58-29. 
Order  from  LC  mi$3.  90,  ph$10.  8C 


I.  N.  Y. 

1957,  by 
Preliminary  rept. 
518,  61p.   12  refs. 


A  series  of  experiments,  designed 
of  valley  geometry  and  prevailing  i 
wind  system  is  described  in  detail. 


Quartermaster  Research  and  Engneering  Center, 

Natick,  Mass. 
ATLAS  OF  MEAN  DAILY  MDMIMLjM 
TURES,  by  Samuel  Van  Valkenburj 
Warman  (Clark  U. )  and  William  C. 
32p.  5  refs.  Technical  rept.   EP- 1 
Order  from  LC  mi $3.  00,  ph$6.  30 


vapor  respectively 


PB  138  594 


to  isolate  the  effects 
find  on  the  valley- 


TEMPERA- 
,  Henry  J. 
Robison.   May  59, 
0. 

PB  143  788 


The  report,  shows  the  worldwide  variation,  by  sea- 
sons, of  a  climatic  element  that  is  a  useful  criterion 
of  the  degree  of  cold  stress  to  be  expected  in  a  given 
area.    The  maps  in  this  atlas  have  a  direct  applica- 
tion in  determining  clothing  allowa  ice  zones  and 
areas  of  issue  for  other  items  designed  to  meet  speci- 
fied temperature  minima.    The  ma)s  will  serve  as  a 
useful  reference  in  environmental  research. 


Quartermaster  Research  and  Eng  neering  Center, 

Natick,  Mass. 
CANAL  ZONE  ANALOGS  VII.    ANKlOGS  OF 
CANAL  ZONE  CLIMATE  IN  INDONESIA,    THE 
PHILIPPINES  AND  BORNEO,   by  Will  F.  Thompson. 
June  59,  57p.   22  refs.    Technical  r;pt.   EP-116. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  281 

The  climate  of  Indonesia,  the  Philippines,  and  Borneo 
is  compared  with  that  of  two  localities  in  the  Canal 
Zone:  Balboa  Heights,   representing  the  drier,  leeward 
Pacific  side  of  the  Isthmus  of  E^nai^ia,  and  Cristobal, 
representing  the  wetter,  windward,    Atlantic  side. 
Distribution  of  areas  of  analogy  of  pertinent  climatic 
elements  and  combinations  of  these  elements  are 
shown  on  maps.     (See  also  PB  137  J857) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
CANAL  ZONE  ANALOGS  VIIL   ANALOGS  OF 
CANAL  ZCNE  CLIMATE  IN  AUSTRALIA  AND  NEW 
GUINEA,  by  Walter  Beale  Blair  and  Jack  V. 
Chambers.   Rept.  on  Military  Evaluation  of  Geo- 
graphical Areas.  July  59.  6dp.   15  refs.  Technical 
rept.   EP-113. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  143  832 

The  climate  of  Australia  and  New  Guinea  is  com- 
pared with  that  of  two  locations  in  the  Canal  Zone: 
Balboa  Heights,  representing  the  drier,  leeward. 
Pacific  side  of  the  Isthmus  of  Panama,  and  Cristobal, 
representing  the  wetter,  windward,  Atlantic  side. 
Areas  of  analogy  of  pertinent  climatic  elements  and 
combinations  of  these  elements  and  combinations  of 
these  elements  are  shown  on  maps.    (See  also 
PB  143  281) 


Sperry  Gyroscope  Co.  ,  Great  Neck,  N.  Y. 
A  FLIGHT  INVESTIGATION  OF  THE  PERFORM- 
ANCE OF   LOW  CEILING/VISIBILITV^  METEORO- 
LOGICAL EQUIPMENT.    Summary  rept.  on  Contract 
CCA  29773.    Oct  54,   55p.   Sperry  rept.  no.  5245-4060. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  114 

A  general  analysis  of  the  flight  test  data  has  been 
performed.    TTie  results  of  this  analysis  can  be  used 
to  determine  what  a  pilot  will  see  from  the  cockpit 
under  observed  meteorological  and  photometric  con- 
ditions at  any  airport  equipped  with  the  ceilometer- 
transmissometer  system.    Information  which  is  not 
currently  available  to  the  pilot,   such  as  when  the 
pilot  can  first  see  the  ground,  the  approach  lights, 
and  the  end  of  the  runway,  can  be  obtained  from  this 
system.    This  information,   when  used  by  the  pilot, 
can  provide  an  improvement  in  approach  success  and 
an  increase  in  the  safety  of  instrument  approaches. 


Stanford  Research  Inst. ,   Menlo  F^rk,  Calif. 
STUDY  OF  WEATHER  STATIONS  FOR  ARMY  USE. 
PHASE  I:   STATE  OF  THE  ART,  by  I.  G.   Poppoff, 
G.  B.  Bell  aad  others.    Summary  rept.  on  Contract 
DA  36-030-SC-78I54.    15  Dec  58,   llOp.    303  refs. 
Order  from  LC  mi$5.  70,  ph$16.  80      PB  143  774 

TTiis  report  covers  Riase  I  of  a  survey  of  the  field 
of  semi-automatic  and  automatic  weather  stations. 
Detailed  results  of  the  survey  are  presented  as  an 
annotated  bibliography  appended  to  this  report. 


Texas  A.  and  M.   Research  Foundation,  College 

Station. 
SOME  NON- PRECIPITATION  ECHOES  AS  OBSERVED 
BY  CPS-9  RADAR,  by  Stuart  G.  Bigler.   Scientific  rept. 
no.  1  on  Contract  AF  19(604)3864.   Sep  59,  37p.  28  refs. 
Reference  59-12T;  AFCRC-TN-59-475;  AD-225  9/7. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  143  590 

Echoes  from  regions  in  the  atmosphere  where  no 
reflecting  or  scattering  sources  could  be  seen  are 
described.    Such  echoes,  commonly  called  angels, 
include  the  following  types,  (1)  thin  lines  associated 
with  wind  shifts  in  dry  fronts,  and  preceding  squall 
lines  and  air-mass  shavers,  (2)  echoes  arranged  in 


layers  aloft,  (3)  others  which  are  uniform  and  diffuse, 
(4)  fibrilliform  echoes  presumably  resulting  from 
thermals,  and  (5)  mantle  echoes  which  correspond  to 
the  outer  boundaries  of  cumulus  clouds.    One  or  more 
of  these  echo  types  were  phaographed  on  79%  of  the 
37  radar  operating  days  between  1  June  and  23  July 
1958.    Meteorological  conditions  during  the  observa- 
tions are  described.    First  gust  lines  associated  with 
scattered  showers  and  thunderstorms  are  considered 
in  some  detail.    Illustrations  of  the  PPI  and  RHI  pre- 
sentations of  these  lines  as  well  as  wind,  pressure, 
and  temperature  records  are  included.    It  is  con- 
cluded that  these  thin  lines  are  the  boundary  of 
rresosystems  and  provide  another  method  for  study 
of  the  characteristics  of  mesosystems. 


Travelers  Insurance  Co. ,   Hartford,  Conn. 
MULTIVARIATE  STATISTICAL  ANALYSIS  OF 
ATMOSPHERIC  PROCESSES,  by  Thomas  F.  Ma  lone. 
Final  rept.  on  Contract  AF  19(604)3877.    1  Aug  59. 
86p.  26  refs.    AFCRC-TR-59-271. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  143  519 

Section  I  is  an  objective  method  for  classifying  sets 
of  observed  weather  elements  into  groups,  the  classi- 
fication depending  upon    events  observed  on  the  next 
day.    Probabilities  can  be  derived  for  various  classes 
of  events,  and  a  screening  type  procedure  can  be 
applied  to  select  the  important  classificatory  varia- 
bles.   Canonical  correlation,  described  in  Section  II 
provides  a  measure  of  the  strength  of  the  relation- 
ships between  one  entirejet  of  variables  and  another 
entire  set  and  thus  may  be  viewed  as  a  generalization 
of  multiple  correlation.    In  Section  III  the  design  of  a 
large-scale  experiment  to  examine  this  problem  is 
described.    The  paper  emphasizes  the  concept  of  a 
coordinate  system  moving  with  the  storm  center, 
outlines' data-gathering  procedures  for  the  352  cases, 
and  presents  plans  for  the  data  analysis. 
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Frost  Science 


Army  Snow,  Ice,  and  Permafrost  Research 

Establishment  [Wilmette,   III.  ] 
SECOND  SIPRE  SNOW  COMPACTION  CONFER- 
ENCE, 24-25  MAY  1951.   June  51,  53p.    SIPRE  rept. 
no.  3. 
Order  from  LC  mi$3.60,  ph$9.30  PB  143  363 


Wisconsin  U.     [Madison.] 
JUNEAU  ICE  FIELD  RESEARCH  PROJECT. 
Semi-annual  status  rept.  on  Contract  N9onr- 
83001.    26  Nov  58,  7p.    1  ref. 
Order  from  LC  mi$l.  80,  phjl.  80       PB  143  614 

A  tripartite  program  d  glaciological  and  related 
studies  was  conducted  on  Lemon  Creek  Glacier, 
on  Gilkey  Glacier,  and  on  ice-dammed  Tulsequah 
Lake. 
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Army  Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va. 
A  PROPOSED  STEREOPHOTOGRAMMETRIC 
SYSTEM  FOR  TOPOGRAPHIC  MAPPING  FROM 
PHOTOGRAPHY  TAKEN  AT  ALTITUDES  UP  TO 
100,  000  FEET,  by  J.  W.  Halbrook.    1  Apr  58,   18p. 
1  ref.  Technical  rept.   1518-TR. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  143  269 

It  is  recognized  that  higher  ceilings  of  aircraft  will 
entail  mapping  for  military  purpxjses  from  photo- 
graphy taken  above  50, 000  ft.   It  is  known  that 
present  day  plotting  equipment  is  not  sufficiently 
precise  to  permit  plotting  of  accurate  large-scale 
military  maps  from  photogrsqjhy  taken  at  such  alti- 
tudes.   The  system  proposed  as  having  a  diance  of 
meeting  the  requirements  consists  of  convergent, 
18-in.  focal  length,  9-  by  9-in.  format  cameras 
with  an  optical  projection  plotting  instrument  to 
match.    Magnification  will  be  such  that  operator 
errors  are  smaller,  percentage -wise.    It  is 
expected  that  the  effect  of  reducing  errors  from  all 
sources  will  result  in  sufficient  accuracy  to  draw 
20-ft  contours  approaching  national  map  accuracy 
standards  from  100, 000-ft  photography.    It  is  con- 
cluded that:  (a)  it  is  possible  to  prepare  topograjAic 
maps  with  20-ft  contours  from  frfiotographs  taken  at 
altitudes  up  to  100, 000  ft,  (b)  the  proposed  system 
is  expected  to  produce  map>s  that  will  meet  emergency 
accuracy  standards  and  jxjssibly  peacetime 
standards,  and  (c)  the  analytical  method  offers  the 
best  solution  to  the  problem  of  triangulation. 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
PREDICTIVE  METHODS  IN  TOPOGRAPHIC  ANALY- 
SIS:  II.    ESTIMATING  RELIEF  FROM  WORLD 
AERONAUTICAL  CHARTS,   by  Walter  F.  Wood  and 
Joan  B.  Snell.    June  59,  23p.  3  refs.    Technical  rept. 
EP-114. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  428 

A  method  has  been  developed  for  obtaining  an  estimate 
of  relief  of  an  area  from  the  World  Aeronautical 
Charts  (scale  1:1,  000.  000).    This  consists  of  deter- 
mining a  value  for  the  lowest  elevation  and  a  value  for 
the  highest  elevation  of  an  area:   relief  of  the  area  is 
the  difference  between  these  two  values.    The  tech- 
nique for  determining  lowest  elevations  is  based  on  an 
assumed  geometric  progression  of  elevations  along  a 
stream;  the  technique  for  determining  highest  eleva- 
tions depends  on  an  arithmetic  progression  of  eleva- 
tions on  a  land  surface.    The  accuracy  of  these  methods 
was  tested  on  197  160-square-miIe  areas  in  the 
United  States.    Correlation  of  relief  values  at  a  scale 
of  1:1,000,000  with  values  for  the  same  areas  at  a 
scale  of  1:62,  500  resulted  in  a  coefficient  of  correla- 
tion of  .  9952.    For  the  most  part,   relief  from  the 
1:1,  000,  000- scale  maps  was  within  200  feet  of  error. 
A  series  of  regression  equations  has  been  devised 
which  can  be  applied  to  improve  these  estimated 
values.    Since  it  has  been  demonstrated  that  it  is 
possible  to  obtain  a  realistic  relief  figure  from  the 
World  Aeronautical  Charts,   rather  serious  limitations 
to  quantitative  terrain  analysis,  imposed  by  inade- 
quate map  coverage,  can  be  overcome. 


Wharton  School  of  Finance  and  Commerce,  U 

Pennsylvania,  Philadelphia. 
THE  D-LINE  METHOD  OF  ANAtYZING  A 
BLJTION,  by  Lester  E.  Klimm 


of 

DISTRI- 
Technical  rept.  no. 


on  Contract  Nonr-551(01).    1  Oct 
Order  from  LC  mi$2,40,  ph$3.3C) 


58,  14p.  1  ref. 
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Geographers  and  other  investigatars  frequently  en- 
counter the  problem  of  making  oiderly  analyses  of 
distributions  in  which  the  phenon'ena  occur  as  inter- 
rupted areas  of  varying  sizes  anq  shapes ,  or  as  points . 
Examples  of  such  areas  are  islartds,  lakes,  cropland, 
urban  agglomerations,  clumps  of  vegetation,  etc.  On 
scales  suitable  for  analysis,  phenomena  such  as  home- 
steads ,  farmsteads  ,  etc  . ,  are  of  :en  considered  as 
dimensionless  points.  Distance  lelations  between  the 
occurences  in  a  phenomenon  havi  ig  such  an  interrupted 
distribution  are  important  qualiti?s  of  that  distribution. 
In  essence,  these  relations  are  ecpressable  in  terms  of 
distances  across  the  interruption).  These  distances 
across  the  interruptions  may  be  measured  or  sampled 
and  statistical  results  arrived  at  In  terms  of  maximum, 
minimum,  mode,  mean,  frequency,  etc.  In  this  study, 
however,  attention  will  be  concen:rated  on  the 
geography  of  the  distribution;  i  .e   ,  the  organization  of 


a  map  of  the  distribution  into  reg 


ons  with  objectively- 


determined  boundaries  based  on  qistance  relations 
across  interruptions. 
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Central  Intelligence  Agency,  Wiishington,  D.  C. 
CHINA:  PROVISIONAL  ATLAS  C  F  COMMUNIST 
ADMINISTRATIVE  UNITS.    1959 
wiU  not  reproduce)  CIA/RR  OR  5|9-20. 
Order  from  OTS$5.00 


Pennsylvania  State  U.,  Univers 
AN  ANALYSIS  OF  THE  INDUSTRIAL 
OF  THE  PORT  OF  GENOA,  IT^^LY 
Rodgers.  Status  rept.  1957  on  Contract 
656(11)].    1  Dec  57,  12p.  AD- 153 
Order  from  LC  mi$2.40,  ph$3 
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Quartermaster  Research  and  Engineering  Center, 

Natick,   Mass. 
ENVIRONMENTAL  HANDBOOK 
HALE  AND  PIKES  PEAK  AREAJ 
Will  F.  Thompson  and  Arthur  V. 
42  refs.    Technical  rept.   EP-79. 
Order  from  LC  mi$5.  40,  ph$15. 
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\0 


PB  138  598 


This  repwrt  is  one  of  a  series  of  handbooks,  prepared 
by  the  Environmental  Protection  Research  Division, 
on  the  physical  environment  of  sites  where  tests  are 
conducted  by  the  Quartermaster  Corps  and  other  tech- 
nical services  of  the  Army.    A  section  on  comparisoni 
of  the  Camp  Hale  and  Pikes. Peak  areas  with  other 
mountain  areas  of  the  world  has  been  included  to  in- 
dicate worldwide  applicability  of  the  findings. 


Wisconsin  U.,  Madison. 
PROCEDURES  IN  THE  DESCRIPTIVE  ANALYSIS  OF 
TERRAIN,  by  Edwin  H.  Hammond.    Final  rept.  on 
Contract  Nonr- 1202(01).    July  58,   160p.    19  refs. 
Order  from  LC  mi$7.50,  ph$24.  30  PB  143  100 

The  project  originally  grew  out  of  the  principal  in- 
vestigator's efforts  to  find,  primarily  for  teaching 
purposes,  an  approach  to  land  form  study  that  would 
be  of  maximum  use  to  geographers  and  to  other 
students  who  are  interested  in  the  use  of  the  land. 
One  obvious  need  appeared  to  be  a  method  for  system- 
atically characterizing  the  land  form  in  terms  oif  its 
inherent  nature.    It  was  with  the  hope  of  partially 
filling  this  gap  that  the  present  investigation  was  con- 
ceived and  proposed. 


Geology 


Blue  Hill  Meteorological  Observatory,  Milton,  Mass. 
GROUND  TEMPERATURE  VOLUME  II,  by  Jen-hu- 
Chang.   Rept.  on  Contract  DA  19-129-qm-348. 
21  June  58,  215p. 
Order  from  LC  mi$9.60,  ph$33.30  PB  143  693 

This  volume  contains  a  collection  of  ground  tempera- 
ture means  at  stations  located  throughout  the  world. 
Volume  I  contains  the  text  of  the  ground  temperature 
study.  The  data  are  arranged  alphabetically  within 
continents  according  to  country  and  station.  An  alpha- 
betical list  of  the  stations  is  also  included.  The  as- 
sembled data  are  not  homogeneous  since  the  times  of 
observation,  the  ground  conditions  and  the  methods  of 
observation  all  differ  greatly  from  station  to  station. 
However,  the  methods  of  observation  have  been  de- 
scribed whenever  such  information  is  available.  The 
coordinates  of  most  stations  are  given.   For  most 
stations  only  the  long  period  monthly  means  are  pre- 
sented but  tor  a  few  selected  stations  the  monthly 
values  for  individual  years  have  been  listed .  Only  in  a 
very,  very  few  cases  have  means  been  computed  from 
data  that  were  not  entirely  complete. 


Coastal  Studies  Inst.  ,   Louisiana  State  U.  ,  Baton 

Rouge. 
PRELIMINARY  NOTES  ON  CARIBBEAN  BEACH 
ROCK,  by  Richard  J.  Russell.    Technical  rept.  no.  11 
on  Contract  N7onr-356(08).    1  Nov  58,    17p.    Contribu- 
tion no.   58-4. 
Order  from  LC  mi$2.  40,  ph$3-  30  PB  143  423 


lohns  Hopkins  U.  ,   Baltimore,  Md. 
RIBLIOGRAPHY  RELATING  TO  VIBRATORY  CUT- 
TING    PENETRATION  AND  COMPACTION  OF 
SOILS,   by  Stephen  C.  Cowin.   Robert  L.  Kondner,   and 
Robert  S.  Ayre.    Technical  rept.  no.  2  on  Contract 
DA  22-079-eng-210.    3  Jan  58,   41p.   212  refs. 
Order  from  OTS  $1.  25  PB  161  123 

An  extensive  search  of  the  literature  in  soil  mechanics, 
soil  physics,  engineering,  geology  and  agriculture 
relating  to  the  vibratory  cuning,  compaction  and 
penetration  of  soils  and  on  related  topics  such  as 
vibrated  concrete,  vehicle  mobility  and  application  of 
ultrasonic  vibration.    Included  in  this  report  are  212 
references,  most  of  them  with  summaries. 


Tohns  Hopkins  U.  ,  Baltimore,  Md. 
BIBLIOGRAPHY  RELATING  TO  VIBRATORY  CUT- 
TING    PENETRATION  AND  COMPACTION  OF   SOILS: 
SUPPLEMENT  NO.    1,   by  Stephen  C.  Cowin,    Robert  L. 
Kondner,  and  Robert  S.  Ayre.  Technical  rept.  no.  3  on 
Contract  DA  22-079-eng-210.    12  Feb  59,  39p. 
378  refs.  ' 

Order  from  OTS  $1.  00  PB  161  124 

An  extensive  search  of  the  literature  in  soil  mechanics, 
soil  physics,  engineering,  geology  and  agriculture 
relating  to  vibratory  cutting,  compaction  and  penetra- 
tion of  soils  and  on  related  topics  such  as  vibrated 
concrete,  vehicle  mobility  and  application  of  ultrasonic 
vibration.    Selected  on  the  basis  of  primary,   related, 
and  historical  interests.    (See  also  PB  161  123) 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
METHODS  AND  EQUIPMENTS  FOR  MEASURING 
SOIL  TEMPERATURE  AND  HEAT  FLOW  THROUGH 
THE  SOIL:  A  LITERATURE  SURVEY,   by  Richard  J. 
Nickerson,  Harry  Y.  Choi,  and  Stanley  Marcus.   Rept. 
on  Contract  DA  36-039-SC-78174.    15  Jan  59,    19p. 
56  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  751 
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Yale  U.  ,  New  Haven,  Conn. 
POSTGLACL\L  CHANGES  OF  SEALEVEL  IN 
SOUTHWESTERN  MAINE,   by  Richard  Foster  Flint 
and  Arthur  L.   Bloom.    Annual  summary  rept.   on 
Contract  Nonr-609(25).    1  Dec  58,  2p. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  143  863 


Physics  of  the  Atmosphere 


Geophysical  Inst.,  U.  of  Alaska,  College. 
EXPERIMENT  LUXEMBOURG,  by  G.  C.  Rumi  and 
C.  G.  Little.   Scientific  rept.  no.  1  on  Contract  AF 
19(604)3880.  Dec  58,  55p.  29  refs.  AFCRC-TN- 
59-400;  AD-216  316. 
Order  from  LC  mi$3.60,  ph$9.30  PB  143  687 

This  report  discusses  the  theoretical  aspects  of  a 
radio  wave  interaction  experiment  designed  to  deter- 
mine ])  (the  electron  collision  frequency),  and  N  (the 
electron  density),  as  a  function  of  height  in  the  artic 


D  region.  The  proposed  high  latitude  location  of  the 
observations  plays  an  important  role  in  the  design  of 
the  experiment ,  which  should  be  capable  of  providing 
continuous  information  on  the  state  of  the  lower  iono- 
sphere in  the  auroral  zone. 


Geophysical  Inst.  ,  U.  of  Alaska,  College. 
EXPERIMENT  LUXEMBOURG,   by  G.   C.   Rumi. 
Scientific  rept.   no.  2  on  Contract  AF  19(604)3880. 
May  59,  35p.   11  refs.   AFCRC-TN-59-471. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  686 

The  present  study  is  concerned  with  the  absorption  of 
radio  waves  in  the  D  region  of  the  ionosphere.    A 
second  section  of  the  paper  is  devoted  to  an  investiga- 
tion of  the  electron  collision  frequency  in  the  D  re- 
gion.   It  is  deduced  that  the  electron  collision  fre- 
quency in  the  D  region  increases  during  disturbed 
periods  at  auroral  latitudes. 


Naval  Research  Lab.  ,  Washington,  D.  C. 
ATMOSPHERIC  TRANSMISSION  IN  THE  VISIBLE 
REGION,  by  J.  A.  Curcio  and  K.  A.  Durbin.    Final 
rept.  6  Oct  58,   29p.   12  refs.    Rept.  5368. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  140  932 

Atmospheric  transmission  measurements  have  been 
made  over  a  period  of  one  year  at  Washington,  D.  C. , 
White  Sands,  New  Mexico,  and  the  east  coast  of 
Florida.    Attenuation  coefficients  have  been  deter- 
mined at  three  wavelengths  (4700A,   5350A,   and 
6650A)  by  the  Koschmieder  contrast  relationship, 
from  about  300  sets  of  visual  observations.    Measure- 
ments were  made  through  a  variety  of  weather  condi- 
tions including  rain,  drizzle,   snow,  and  various  de- 
grees of  haziness.    The  meteorological  range  varied 
from  1.  5  to  120  km  at  a  temperature  range  of  17°  to 
96°F  and  the  relative  humidity  varied  from  16  to  99 
percent.    Analysis  of  theiiata  for  the  three  wave- 
lengths shows  that  within  limits  of  ^15  percent  the 
following  relationship  exists  for  all  experimental 
conditions  other  than  drizzle  or  rain:  attenuation  co- 
efficient-^wavelength)' 1-  3.    The  White  Sands  and 
Florida  data  are  relatively  small  in  number  but  ap- 
pear to  be  similar  to  the  Washington  results.    The 
foregoing  relationship  is  in  agreement  with  the  oarti  - 
cle  size  distribution  function,   dN/d  log  r  =  cr""^,  ob- 
served experimentally  by  Junge.    The  particle  size 
distribution  appiears  to  be  independent  of  relative 
humidity  and  attenuation  coefficient. 


Naval  Research  Lab.  ,  Washington,  D.  C. 
UPPER  ATMOSPHERE  REPORT  NO.   35.  GROUND 
STATIONS  FOR  NRL  ROCKET  STUDIES  OF  THE 
IONOSPHERE,  by  J.   E.   Jackson  and  G.  H.  Spaid. 
31  Aug  59,  38p.   11  refs.  NRL  rept.  5342. 
Order  from  OTS  $1.  00  PB  151  763 

Between  1946  and  1958,  a  total  of  23  rocket  flights 
have  been  instrumented  by  NRL  to  measure  electron 
densities  in  the  ionosphere  and  to  investigate  various 
related  phenomena.    The  measurements  were  based 
upon  the  transmission  of  cw  signals  from  a  rocket  to 
receiving  and  recording  stations  on  the  ground.    The 
nature  of  the  experiments  required  phase  compari- 
sons between  two  harmonically  related  frequencies. 
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Since  commercial  receivers  are  iinsuitable  for  this 
purpoee.  special  receiving  equipment  was  designed 
by  NRL  scientists  to  meet  the  experimental  require- 
ments.   Particular  considerations  were  given  to  band- 
width, noise,  dynamic  range,  phase  stability,  signal- 
strength  metering,  and  input  circuitry.    The  ex- 
tremely narrow- bandwidth  operation  which  is  possible 
with  the  cw  method  led  to  the  des|gn  and  use  of  a  new 
type  of  crystal  filter  in  the  receiving  system.    The 
need  for  separate  reception  of  th^  ordinary  and  extra- 
ordinary modes  of  propagation  led  to  a  novel  adapta- 
tion of  the  magic  T  at  7.  75  Mc.    A  two- station  sys- 
tem, first  used  at  White  Sands.  Ifew  Mexico,  was 
later,  during  IGY.  transferred  td  Ft.  Churchill. 
Canada.    A  nuniber  of  unusually  Stable,  narrow- band 
rf  sweep  generators  were  developed  to  test,  adjust, 
and  calibrate  the  ground- station  Equipment.    A  greatly 
improved  knowledge  of  the  ionosphere  at  middle  and 
arctic  latitudes  has  resulted  from  the  data  acquired 
at  these  ground  stations. 


Naval  Research  Lab.  ,  Washingt^,  D.  C. 
UPPER  ATMOSPHERE  RESEARCH  REPORT  NO.  36. 
BREAKDOWN  AND  DETUNING  OF  TRANSMITTING 
ANTENNAS  IN  THE  lONOSPHERp,  by  J.   E.  Jackson 
and  J.  A.  Kane.  24  Aug  59,  27p.  fO  refs.  NRL  rept. 

5345. 

Order  from  LC  mi$2.  70,  ph$4.  8C 


PB  140  726 


Impedance  measurements  made  oi  a  7.  75-Mc  rocket- 
borne  antenna  during  several  rocket  flights  indicate  at 
altitudes  above  110  km  a  capacitance  change  whose 
magnitude  can  be  used  to  determine  ambient  electron 
densities.    In  the  50  to  110  km  region  the  antenna 
undergoes  an  rf  glow  discharge  resulting  in  a  severe 
resistive  loading  and  reduction  oil  radiated  power.    The 
properties  of  this  breakdown  werfe  investigated  both 
theoretically  and  by  laboratory  experiments.    The  use 
of  a  dc  bias  on  the  antenna  was  fdund  helpful  in  pre- 
venting breakdown.    The  knowledge  acquired  from  this 
project  is  being  applied  to  the  deyelopment  of  im- 
proved rf  probe  techniques  for  thje  direct  measure- 
.ihents  of  electron  densities  in  th0  ionosphere.    ^See 
r    also  PB   151  763) 


New  Hampshire  U. ,   Durham. 
A  COMPARISON  OF  THE  COSMlC-RAY  INTENSITY 
AT  HIGH  ALTITUDES  WITH  THE  NUCLEONIC 
COMPONENTS  AT  GROUND  ELEVATION,  by 
J.  C.  HcHkel,  J.  A.  Lockwood,  «nd  J,  H.  Trainor. 
Scientific  rept.  on  Contract  AF  19(604)1550.    [1959] 
43p.    25  refs.    AFCRC-TN-59-434. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  142  869 


New  York  U.  Coll.  of  Engineertng,  N.  Y. 
A  CASE  STUDY  OF  THE  TROPOPAUSE ,  by  Edward 
G.  Albert.  Scientific  rept.  no.  6jon  Contract  AF 
19(604)1755.  July  59,  59p.  18  refs.  AFCRC-TN- 
59-435. 
Order  from  LC  mi$3.60,  ph$9.3p  PB  143  668 

From  detailed  analyses  of  a  wartn  homogeneous  anti- 
cyclOTie  it  is  shown  that  the  generally  accepted  model 
of  tropopause  configuration  awayl  from  the  disturbing 
influences  of  fronts  and  jet  streams  is  untenable.  The 
tropopause  is  not  found  to  be  a  smooth  and  continuous 


surface  of  lapse  rate  discontinuity.   A  deep  tropopause 
layer  containing  many  such  surfaces,  some  of  small 
horizontal  extent,  is  indicated.  Additional  analyses, 
in  sub- polar  and  sub- tropical  regions  ,  indicate  that 
this  complex  type  of  tropopause  layer  may  extend 
even  into  areas  where  individual  soundings  show  a 
single,  unmistakable  tropopause. 


Ohio  State  U.   Research  Foundation,  Columbus. 
A  DETERMINATION  OF  THE  ABUNDANCE  OF 
NITROUS  OXIDE,    CARBON  MONOXIDE,    AND 
METHANE  IN  GROUND  LEVEL  AIR  AT  SEVERAL 
LOCATIONS  NEAR  COLUMBUS,    OHIO,  by  John  H. 
Shaw.    Scientific  rept.  no.  I  on  Contract  AF 
19(604)2259.    June  59,   44p.    16  refs.    AFCRC-TN- 
59-428;  AD- 225  685. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  143  359 

Studies  of  the  infrared  spectra  of  long  path  lengths  of 
air  (704  m)  permitted  determination  of  the  abundances 
of  N2O,  CH4  and  CO  in  ground  level  air.    The  N2O 
abundance  was  estimated  as  0.  28  tO.  04  ppm  with  no 
seasonal  variation  detected.    Air  samples  from 
greenhouses  and  barns  showed  an  N2O  abundance  of 
0.  33ilO.  04  ppm.    The  estimated  abundances  of  CH4 
and  CO  in  ground  level  air  were  2.  4  ppm  and  1.  1  ppm, 
respectively. 


Seismology 


Purdue  U.  Div.  of  Engineering  Sciences,  Lafayene, 

Ind. 
RESPONSE  TO  TALL  BUILDINGS  TO  RANDOM 
EARTHQUAKES,  by  A.  Cemal  Eringen.  Technical 
rept.  no.  12  on  Contract  Nonr- 1100(02) .  Dec  57,  27p. 
4  refs.  AD- 1 50  640. 
Order  from  LC  mi$2.70,  ph$4.80  PB  138  182 

A  method  of  analysis  is  given  for  the  calculation  of 
mean  square  displacements  and  various  correlation 
functions  for  a  tall  building  having  an  arbitrary  num- 
ber of  stories  .  The  building  is  approximated  by  a 
series  of  masses  and  dashpots,  and  it  is  assumed  that 
the  mean  square  displacements  of  the  earth  movements 
are  known.  Mean  square  shearing  forces  and  the 
energy  present  at  each  story  are  evaluated.  It  is  indi- 
cated that  Rice's  formula  may  be  used  to  calculate  the 
number  of  times  per  unit  time  the  random  variable 
(e.g. ,  displacements)  will  exceed  a  known,  safe  value. 
Computations  concerning  a  ten-story  building  subject 
to  purely  random  eanhquake  process  were  carried  out 
on  an  electronic  computer  and  are  plotted. 


Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
WAVES  IN  LAKE  ICE  FROM  IMPACTS,   by  D.  H. 
Clements.  D.  E.  Willis,  and  J.  T.  Wilson.    Rept.  on 
Project  Michigan,  Contract  DA  36-039- sc- 52654. 
Aug  58,   22p.  7  refs.    Rept.   no.   2144-265-T. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  447 

A  method  similar  to  the  standard  seismic -refraction 
techniques  was  employed  for  the  wave  studies.    The 
impacts  of  falling  weights  on  ice  produced  a  longitudi- 
nal plate  wave  and  a  dispersive  train (rfflexural  waves. 


The  observed  flexural  wave  dispersion  was  consistent 
with  theoretical  dispersion  curves  computed  from  the 
theory  of  long  flexural  waves  in  an  ice  sheet  in  water 
of  a  finite  depth  developed  by  Ewing  and  Crary  (1934) 
and  Wilson  (1955).    Three  groups  of  points  on  the  ob- 
served dispersion  curves  obtained  from  Lake 
Margrethe  data  represent  flexural  waves  with  fre- 
quencies from  2  to  8  cps,  13  to  25  cps  and  40  to  140 
cps     The  first  and  third  groups  exhibit  dispersicMi 
appropriate  for  the  combined  thickness  of  the  two- 
layer  floating  ice  sheet.    The  second  group  demon- 
strates dispersion  for  a  wave  path  in  the  upper  layer 
only     Hammer  drops  on  land  generate  in  the  layer  of 
frozen  ground  flexural  waves  in  the  frequency  range 
15  to  40  cps.    These  waves  are  transmitted  across  the 
lake- shore  boundary  and  follow  a  wave  path  in  the 
upper  layer  of  lake  ice.    The  observed  flexural  wave 
dispersion  curve  constructed  from  propagation  data 
obtained  at  Garrison  Dam.  N.  D.  ,  indicates  a  single- 
layer  ice  sheet.    The  ice  thickness  predicted  by 
flexural  wave  theory  is  in  good  agreement  with  the 
measured  thickness  of  ice  at  this  site. 
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[Army  Chemical  Warfare  Labs.  ]  Army  Chemical 
Center,   Md.  ^    , 

FITTING  TRIALS  OF  E52R23  and  E52R24  CIVILIAN 
PROTECTIVE  MASKS,   by  Robert  E.  Martin.    Interim 
rept    10  Sep  53,  declassified.    20p.    CRLR  249. 
Order  from  LC  mi $2.  40,   ph$3.  30  PB  144  208 

The  civilian  protective  mask  E52R23,  which  resulted 
from  modifying  the  E52R18  by  adding  a  temple  band, 
using  a  thicker  headharness,  and  increasing  the  num- 
ber of  sizes  from  four  (4)  to  five  (5),  was  fitted  on 
approximately  400  subjects,  including  children  and 
adults.    Only  three  (3)  subjects  were  unable  to  be 
satisfactorily  fitted,  these  being  Negro  adults  with 
sloping  foreheads  who  could  not  be  properly  fitted 
even  with  field  protective  mask  M9A1.    Near  the  end 
of  these  tests,  the  masks  E52R23  showed  deteriora- 
tion due  to  the  continuous  handling  and  disinfecting. 
Of  the  115  adult  subjects  on  whom  the  one  size  (me- 
dium) of  the  Kimberly-Clark  civilian  protective  mask 
E52R24  was  fitted,  an  excellent  face  seal  was  ob- 
tained on  all  but  three  (3)  subjects.    The  improper  fit 
on  these  three  (3)  subjects  was  due  primarily  to  the 
fact  that  they  had  small  faces  and  the  initial  model  of 
this  mask  was  made  in  only  one  (1)  size. 


Aeronautical  Engineering 


Aeronautical  Accessories  Lab.  ,  Wright  Air 
Development  Center,   Wright-Patterson  AFB,   Ohio. 
TEST  OF  FIRE  EXTINGUISHING  AGENTS  FOR 
MAGNESIUM  FIRES,  by  Ralph  L.  Hough.    Mar  59, 
21p.  4  refs.    WAEX:  Technical  note  59-71;  AD-212  63L 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  209 

Magnesium  and  its  alloys  are  frequently  associated 
with  aircraft  or  missile  fires.    Once  ignited  the  mate- 


rial bums  with  great  intensity  and  is  supported  by 
many  materials  used  in  ordinary  fire  extinguishing 
agents  such  as  nitrogen,  water,  carbon  dioxide  and 
sulfur  dioxide.    Tests  were  conducted  on  five  liquid 
agents-  tricresyl  phosphate  (TCP),  triethylene  glycol 
and  orthoboric  acid  (TEG-H3BO3).  di-isodecyl 
phthalate  and  bromochloromethane  in  equal  parts 
(DIDP-CB)    di-2-ethylhexyl  phthalate  and  bromochlo- 
romethane in  equal  parts  (DOP-CB).  and  tri-methoxy- 
boroxine  (TMB).    Of  the  agents  tested.   DOP-CB  proved 
mnst  effective  in  extinguishing  the  flame  and  inerting 
the  metal  so  that  it  could  be  cooled  with  water.    The 
mixture  provides  no  handling  or  storage  problems  and 
is  not  adversely  affected  by  extreme  temperatures. 


Aeronautical  Instruments  Lab.,  Naval  Air 

[Development  Center,  JohnsviUe]  Pa. 
THE  CALIBRATION  OF  CAPACITOR  TYPE  FUEL 
QUANTITY  GAGES,  by  C.  L.  Bartberger.   Rept.  on 
^oj .  TED  NAM  AE-7161 .    13  Sep  51 ,  36p.  3  refs  . 
Rept.  no.  NAES-INSTR-39-51. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  433 

To  establish  a  standard  basis  for  the  calibration  of 
capacitor  type  fuel  quantity  gages ,  with  numerical 
values  determined  from  an  analysis  of  the  Armour 
Research  Foundation  data  on  fuel  characteristics  . 


Aeronautical  Structures  Lab. ,  Naval  Air  Material 
Center,  Philadelphia,  Pa.  „^^v„, 

DEVELOPMENT  OF  AUTOMATICALLY  ATTENU- 
ATED SHAKER  EQUIPMENT;  M.  L  T.  MULTIPLE 
SHAKER  SYSTEM,    ACCEPTANCE  TESTS  OF,  by 
R.  Friedman  and  G.  Borod.    18  July  50,  69p.    4  refs. 
Rept.  no.  ASLNAM-24104. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  354 

Acceptance  and  preliminary  evaluation  tests  were 
conducted  on  the  M.  1.  T.    Multiple  Siaker  Equipment 
to  determine  its  suitability  for  use  in  excitmg  natural 
modes  in  aircraft  structures.    The  equipment  con- 
sists of  a  console,  which  contains  all  the  necessary 
power  supplies  and  controls  for  operating  24  shakers 
simultaneously,  and  30  shakers,  pickups  and 
mounting  stands.    Each  shaker  has  an  associated 
vibration  pick-up,  the  electrical  output  of  w*iich  is 
used  both  as  an  aid  in  selecting  the  proper  excitation 
and  for  recording  purposes.    Included  in  the  console 
are  24  pick-up  attenuator  circuits  and  space  for  a 
multichannel  oscillograph.    The  oscillograph  itself 
was  not  furnished  under  the  M.  1.  T.  contract     The 
automatic  feature  of  the  system  is  the  normalizer, 
which  with  the  aid  of  an  oscilloscope,  enables  the 
operator  to  apply  to  any  or  all  24  shakers  a  force 
proportional  to  the  product  of  an  assigned  mass  and 
actual  vibration  amplitude  in  accordance  with  the 
proportionality  set  up  by  a  master  shaker  vibrating 
at  oVnear  a  resonant  frequency  of  the  structure 
Results  obtained  from  a  vibration  survey  on  a  Model 
SB2C-5  airplane  and  tests  conducted  on  equipment 
components  are  presented. 


Aerophysics  Co.  ,  Washington.  D.  C.  _ 

AERODYNAMIC  THEORY  OF  THE  ANNULAR   JET. 
PART  I,  by  Gabriel  D.  Boehler  and  Robert  J. 
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Rept.  on  Contracts  Non 
Dec  58,   16/p.  37  refs. 


Spindler 

2747(00) 

581-R. 

Order  from  LC  mi$7.  80, 


2398(00)  and 
<cpt.   no.   AR- 


ph$25.  8)  PB  143  653 

A  theory  is  presented  to  describe  the  flow  mechanics 
of  air  jets  issuing  from  annular  oi>enings.    Such  jets 
are  termed  "annular  jets".    Two  configurations  are 
studied:  (1)  Annular  nozzle  far  from  the  ground.  The 
jet  takes  the  form  of  a  hollow  tuli]  >  attached  to  the 
orifice  of  the  nozzle  and  the  thrus:  of  the  annular  noz- 
zle is  smaller  than  that  of  the  corresponding  circular 
nozzle,  since  it  is  reduced  by  the 
on  the  nozzle  base  plate  resulting 
action  of  the  "two  dimensional"  v 


turbulent,  incompressible  or  com  jressible  jet,  using 
a  "dividing  streamline"  concept.    i\  solution  of  the 
three-dimensional  problem  is  giv  ?n  in  principle;  this 
solution  makes  use  of  a  Mangier  transformation.    Cal- 
culated base  pressures  are  found 


negative  pressure 
from  the  "jet  pump' 
scous  laminar  or 


with  those  found  experimentally, 
close  to  the  ground.  The  annular 


to  agree  fairly  well 
|(2)  Annular  nozzle 
et,  initially  vertical. 


air  under  the  noz- 
.  mnular  nozzle  is 


spreads  out  radially  in  the  horizaital  direction,  thus 

creating  a  region  of  high  pressurt 

zle  base  plate.    The  thrust  of  the 

now  larger  than  that  of  the  corresbonding  circular 

nozzle  since  it  is  the  sum  of  the  c^rect  jet  thrust  and 

of  the  pressure  reaction  between 

nozzle  base.    The  variation  of  the 

with  the  distance  from  the  ground 


he  ground  and  the 
thrust  augmentation 
can  be  explained  in 
terms  of  simple  momentum  consiiierations  and  fairly 


good  agreement  with  experimenta 


TTie  velocity  distribution  within  the  curved  jet  can  only 
be  found  if  viscous  effects  are  int  -oduced;  a  solution 
to  the  viscous  problem  is  sketched  in  the  two-dimen- 
sional case.    Finally,  existing  experimental  data  are 
briefly  reviewed  and  the  parameters  which  make  pos- 
sible a  correlation  of  these  data  are  pointed  out. 


Lab 


Aviation  Medical  Acceleration 

Development  Center,  Johnsville 
THE  REQUIREMENTS  FOR  MOOIFICATION 
HUMAN  CENTRIFUGE  FOR  HIGH 
AIRCRAFT  AND  SPACE  VEHICLjE 
RESEARCH,  by  Richard  J.  Cros 
Proj.  NM  II  02  12.6.  6  July  59, 
Order  from  LC  mi$3.00,  ph$6.3C 


Dynamic  flight  simulation  is  beinj 
human  centrifuge  with  gratifying 
butions  are  particularly  impwrtan 
areas:  pilot  tolerance,  pilot  res 
mentation,  control  system  design 
with  its  implication  of  airframe 
flight  techniques  including  emerge 
pilot  training.  Preliminary  studiep 
number  of  modifications  to  the  c 
bility  can  be  increased. 


;0i 


Bell  Helicopter  Corp.  ,  Fort  Woi  th 
COST  ANALYSIS  OF  A  LIGHT  V'E 
PLACE  OBSERVATION  HELICOPTER 
tract  DA  44-177-tc-420.    27  Oct  57 
D233-O99-0O3;  AD- 204  372L. 
Order  from  LC  mi$3.  00,  ph$6.  30 


results  is  found. 
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Naval  Air 
Pa. 
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PERFORMANCE 
SIMULATION 
.   Rept .  no .  3  on 
NADC-MA-5907. 
PB  143  /23 


conducted  on  the 
Success  .  The  contri- 
in  the  following 

cockpit  instru- 
controllability  - 
engine  design, 
ncy  procedures,  and 
indicate  that,  by  a 
trifuge,  its  capa- 


traint, 


and 
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IGHT  TWO- 

Rept.  on  Con- 
33p.   Rept.  no. 

PB  138  543 


Chicago  Midway  Labs.  ,  U.  of  Chicago,   III. 
DETERMINATION  OF   FACTORS  GOVERNING 
SELECTION  AND  APPLICATION  OF  MATERIALS 
FOR  ABLATION  COOLING  OF   HYPERVELOCITT 
VEHICLES,  by  John  H.  Bonin,  Channon  F.  Price,  and 
Donald  E.  Taylor.    Rept.  for  1  Dec  57-30  Nov  58  on 
Materials  Analvsis  and  Evaluation  Techniques,   Con- 
tract AF  33(616)5436.    July  59,    142p.   6  refs.    WADC 
Technical  rept.   59-87.  Pi.   1;  AD-226  829. 
Order  from  OTS  $2.  75  PB  161  090 

The  report  includes  the  results  of  an  investigation  for 
which  the  prime  objective  was  the  determination  of 
the  behavior  of  materials  exposed  to  thermal  environ- 
ments representative  of  re-entry  conditions.    The 
environment  encountered  by  ballistic,  glide,   and  skip 
vehicles  is  reviewed.    Heat  flow  into  single  and  com- 
posite slab  materials  for  heat  sink  applications  is  dis- 
cussed.   The  development  and  calibration  of  an  air- 
stabilized  arc  facility  of  a  nominal  1000-KW  rating  is 
described.    In  the  experimental  phase  of  the  investi- 
gation,  representative  materials  were  exposed  to  the 
high-temperature  plasma  discharge  produced  in 
stabilized  arcs.    The  results  obtained  are  reported 
upon,   along  with  a  correlation  of  the  observed 
behavior  with  theory. 


Convair,   Fort  Worth,    Tex. 
ACTIVATION  HANDBOOK  FOR  AIRCRAFT  DE- 
SIGNERS,   REVISED.    Rept.  on  [Contract  AF 
33(600)32054].    30  Sep  ,57,   407p.    19  refs.    ANP  Doc. 
no.  NARF-57-50  T;  FZK-9-124. 
Order  from  LC  mi$ll.  10,   ph$62.  10        PB   144  269 

This  revision  is  intended  to  furnish  the  aire  raft  design 
engineer  with  a  readily  accessible  reference  source 
for  the  underlying  theory,  the  necessary  nuclear  data, 
and  the  analytical  techniques  required  in  the  practical 
analysis  of  the  neutron  induced  activation  of  aircraft 
materials  functioning  in  a  nuclear  environment. 


Courtney  and  Co. ,   Philadelphia,  Pa. 
HUMAN  FACTORS  IN  AIR  TRAFFIC  CONTROL 
SYSTEMS  DESIGN,   by  Kenneth  W.  Colman, 
Douglas  Courtney,  and  Wallace  W.  Wallace. 
Summary  rept.  on  Contract  Nonr- 2346(00). 
1  Dec  58,  53p.    Rept.  no.  24. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  930 

The  organization  of  this  report  follows  the  natural 
phases  into  which  the  work  was  divided:  Chapter 
Two  Phase  I  describes  the  work  performed  in  sup- 
port at  the  Air  Navigation  Development  Board  and 
the  CAA  Technical  Development  Center,  while 
Chapter  Three  Phase  II  describes  the  human  factors 
effort  carried  out  in  sup^xjrt  of  the  Airways 
Modernization  Board. 


David  Taylor  Model  Basin,  Washington.  D.  C. 
COMPARISCN   OF   EXPERIMENTAL  AND  THEORETI- 
CAL DESIGN  PARAMETERS  OF  A  6-lNCH-DL\M- 
ETER  ANNULAR  JET  MODEL  WITH  A  JET  ANGLE 
OF  -450  HOVERING  IN  PROXIMITY  TO  THE 
GROUND;  AND  EXPERIMENTAL  RESULTS  FOR 
FORWARD  FLIGHT  AT  ZERO  ANGLE   OF  ATTACK, 
by  Anibal  Alfredo  Tinajero.  May  59,  68p.  5  refs. 
Aero  rept.   954. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  574 
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The  results  of  static  and  dynamic  tests  of  a  6- inch- 
diameter  "annular  jet"  model  with  a  jet  angle  of  -45° 
and  at  zero  angle  of  attack  are  presented.    Experi- 
mental values  are  compared  with  the  theoretical  re- 
sults available  for  the  static  condition.    The  effects  of 
ground  proximity  upon  the  aerodynamic  character- 
istics were  investigated.    Lift,  drag,  arid  pitching- 
moment  coefficients  were  determined.    The  "annular 
jet  nozzle"  was  found  to  be  highly  effective  as  a  lift 
producer.    It  was  found  that  the  lifting  property  that 
exists  in  the  static  configuration  at  low  pressure 
ratios  decays  with  increasing  forward  speed.    At  the 
higher  pressure  ratios  the  loss  is  still  great  at  very 
low  forward  speeds,   but  there  is  some  recovery  as 
the  speed  is  increased. 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,  D.   C. 
RADIO  COLLISION  AVOIDANCE  SYSTEMS  FOR  AIR- 
CRAFT, by  R.  T.  Fitzgerald,  H.  C.  Brown  and 
M.  D.   Reed.    15  Sep  59,  52p.    10  refs.  TR-744. 
Order  from  OTS  $1.  50  PB  161  119 

Several  cooperative  radio  systems  for  avoiding  aircraft 
collisions  are  considered  from  the  standpoints  of  tech- 
nical requirements,  feasibility,  and  cost.    The  system 
with  the  broadest  pxjtential  application  is  selected.    In 
basic  form,   the  selected  system  utilizes  the  upper  UHF 
region  to  communicate  altitude  and  heading  informa- 
tion, and  vertical  maneuvers  are  defined  by  the  altitude 
information.    In  expanded  form  this  system  determines 
relative  bearing  and  heading,  to  predict  collision  haz- 
ard in  both  the  vertical  and  horizontal  planes.    Poten- 
tially, a  reduction  in  unintentional  collisions  of  100:1 
can  be  achieved  with  the  selected  approach.    The  appli- 
cability of  this  system  to  collision  avoidance  problems 
of  military,  commercial,  and  private  aircraft,  and  to 
related  problems  of  navigation  and  air  traffic  control 
is  outlined. 


Gyrodyne  Co.   of  America,   Inc. ,   St.  James,  N.  Y. 
PRELIMINARY  DESIGN  STUDY  OF  OPTIMUM  ARMY 
TWO- PLACE  OBSERVATION  HELICOPTER,   by 
Edward  W.  Strong.    Final  rept.  on  Contract  DA 
44-177-tc-419.    Aug  57,   2l3p.    25  refs.    Rept.  no. 
RD46-310000-1;  AD- 207  276. 
Order  from  LC  mi$9.  60,  ph$33.  30         PB  138  544 

A  study  has  been  conducted  to  arrive  at  the  design 
of  the  optimum  Army  two-place  observation  helicopter 
for  use  in  the  l%0-70  decade.    Of  the  configurations 
considered,  the  coaxial  type  and  the  single  rotor-tail 
rotor  type  have  been  found  to  be  the  most  suitable. 
A  detailed  comparative  evaluation  of  these  two  con- 
figurations indicates  that  the  coaxial  type  offers  a 
much  greater  degree  of  fulfillment  of  the  character- 
istics desired  by  the  Army  than  does  the  single  rotor- 
tail  rotor  type.    The  design  selected  as  optimum - 
namely  a  coaxial  rotor  type  incorporating  two  two- 
bladed  semi-rigid  coaxial  rotors,  powered  by  a  250 
horsepower  turbine  engine  (final  version)  and/or  a 
Lycoming  VO-360  reciprocating  engine  (interim 
version)  -  is  described.    The  design  of  the  proposed 
two-place  helicopter  is  based  very  closely  upon  that 
of  the  Model  XRON-1  Rotorcycle  (one-man 
helicopter). 


Hiller  Aircraft  Corp.  ,  Palo  Alto,  Calif. 
STATIC  LIFT  CHARACTERISTICS  OF  JET  SLOTS: 
A  CLARIFYING  STUDY  OF   THE  EXTERNAL 
EJECTOR,  by  M.  F.  Gates.    Final  rept.  on  Contract 
Nonr-2428(00).    15  Oct  58,  95p.   29  refs.    Rept.  no. 
ARD213. 
Order  from  LC  mi$5.  40;  ph$15.  30  PB  143  229 

The  external  ejector  utilizing  a  surface  profile  de- 
veloped by  Cornell  Aeronautical  Laboratory  was 
evaluated  in  both  two-dimensional  and  three-dimen- 
sional configurations  for  the  purpose  of  defining  the 
thrust  augmentation  potentialities  of  this  phenomenon 
in  an  attempt  to  end  a  controversy  that  has  existed 
for  a  number  of  years.    The  results  of  the  program, 
the  recent  work  of  NACA  and  the  almost  unanimous 
conclusions  of  other  reviewed  work  indicate  that 
static  thrust  augmentation  is  not  possible  with  the 
external  ejector.    It  was  found  however,  that  ideal 
turning  efficiencies  as  high  as  88%  are  possible  with 
this  extremely  simple  hardware.    In  both  two-dimen- 
sional and  three-dimensional  configurations,  the 
turning  efficiency  increased  with  increasing  nozzle 
slot  height  (a)  which  was  terminated  by  breakaway  in 
the  two-dimensional  tests  and  by  insufficient  air 
supply  in  the  three-dimensional  tests.    Performance 
data  and  surface  pressure  surveys  are  presented  for 
both  configurations.    Flow  visualization  by  means  of 
smoke  streams  is  discussed. 


Lockheed  Aircraft  Corp. ,  Burbank,  Calif. 
HIGH  ENERGY  RATE  METAL  FORMING,  by 
Glen  N.   Rardin.    Interim  engineering  repn.  no.    1  for 
18  Oct  57-28  Feb  58  on  Contract  AF  33(600)35543. 
28  Feb  58,   192p.    79  refs.    LR- 12970;  AD- 156  722. 
Order  from  OTS  $3.00  PB  161  271 

This  report  covers  the  first  phase  of  an  investigation 
into  the  application  of  high  rates  d  energy  to  the 
forming  of  materials  difficult  or  impossible  to  form 
by  conventional  means.    A  thorough  literature  survey 
has  been  made  of  the  theoretical  differences  between 
statically  and  dynamically  applied  loads.    Twenty-, 
seven  organizations  were  contacted  to  determine  the 
level  of  knowledge  extant.    Their  methods  of  applying 
high  velocity  energy  and  high  hydrostatic  pressures 
have  been  examined  and  reported. 


Lockheed  Aircraft  Corp.  ,  Burbank,   Calif. 
HIGH  ENERGY   RATE  METAL  FORMING,   by  Glen  N. 
Rardin  and  A.  F.  Watts.    Interim  engineering  rept. 
no.  2,    1  July-30  Sep  58,  on  Contract  AF  33(600)35543. 
[1958]  54p.   37  refs.    LR- 13350. 
Order  from  OTS  $1.  50  PB  161  272 

This  report  describes  the  facilities  that  have  been 
constructed,  the  design  and  manufacture  of  the  tooling, 
preparation  of  the  materials,  and  the  instrumisntation 
required  to  conduct  forming  tests.    (See  also 
PB  161  271)  ' 


Lockheed  Aircraft  Corp.  ,   Burbank,   Calif. 
HIGH  ENERGY   RATE  METAL  FORMING,   by  Glen  N. 
Rardin  and  A.  F.  Watts.    Interim  engineering  rept. 
no.  3,   1  Oct-31  Dec  58,  on  Contract  AF  33(600)35543. 
[19.58]  43p.    LR- 13435. 
Order  from  OTS  $1.  25  PB  161  273 
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The  program  deals  with  open  die  forming  in  air  and 
water,  employing  a  steel  die  to  prxluce  a  2.  5  inch 
diameter  hemisphere  with  a  draw  Radius  of    25  inches. 
The  material  used  throughout  this jphase  was  Vascojet- 
1000  in  the  annealed  condition.   5.  '.'5  inches  in 
diameter,  0.  025  inches  thick.    (See  also  PB  161  272) 


Burba  ik 


Lockheed  Aircraft  Corp. 
HIGH  ENERGY  RATE  METAL 
A.   F.  Watts  and  Glen  N.   Rardin. 
engineering  rept.   no.   5  for  1  Apr 
Contract  AF  33(600)35543.   [1959] 
LR- 13873;  AD-225  60L 
Order  from  OTS  U-  00 
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The  result  of  forming  tests  on  two 
tanium  alloys  using  high  explosiv 
Measurements  of  strain  rates,  ve 
atures  together  with  the  metallu 
terials  subjected  to  high  strain 
though  forming  sheet  materials 
offers  decided  advantages  in  certajin 
limits  of  the  test  procedure  there 
increased  elongations  as  a  result 
rates  or  pressures.    (See  also  PB 
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Martin  Co.,  Baltimore,  Md. 
ANALYSIS  OF  WIND  TUNNEL  TEST 
TAINED  FOR  A  PROPELLER-PO  VERED 
WITH  FLAP  BLOWING,  by  Milton 
and  Theodore  E.  Challberg.  Rept 
NO  a(s)  56-311C.  30  Aug  57,  decl^ 
176p.  25  refs.  Engineering  rept. 
Order  from  LC  mi$8.10,  ph$27.30 


A  wind  tunnel  test  has  been  condu<  ted  of  a  propeller 
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-speed  air  blown 
configuration  had  a 


high- mounted,  aspect  ratio  10  str light  wing,  a  high 
fineness  ratio  hull  and  a  T-tail.  The  wing  mounted  a 
full- span,  25-percent  chord  plain  flap  with  blowing 
momentum  coefficients  up  to  1.2.   Power  was  simu- 
lated for  four  inboard  propeller  engines  at  thrust  co- 
efficients up  to  0.7  per  engine.  Tne  test  results  are 
presented  in  David  Taylor  Model  ftasin  wind  tunnel  re- 
port No,  919  (Ref.  7).  These  results  have  been  ana- 
lyzed in  the  present  report.  The  £;nalysis  of  the  test 
results  is  concerned  with  the  effects  on  lift,  drag  and 
pitching  moment  of  propeller  power,  flap  blowing  and 
combined  power  and  blowing .  The 
parameters  on  the  dynamic  pressure  ratio  and  down- 
wash  at  the  tail  as  well  as  the  stabilizer  incidence  re- 
quired to  trim  the  configuration  w?re  also  determined. 
Some  effects  of  the  presence  of  a  ground  are  noted. 
In  the  course  of  the  analysis,  it  hi  s  been  possible  to 
devise  methods  for  predicting  some  of  the  effects  of 
propeller  power  and  flap  blowing  on  a  general  airplane 
configuration.  These  methods  are 
sideration  and  future  application, 


Massachusetts  Inst,  of  Tech.  ,  C^mbr 
AN  EXPERIMENTAL   STUDY  OF 
ABOUT  SWEPT  AND  DELTA  Wlh^GS 
LEADING  EDGES,   by  Ivan  Jaszlick 
Rept.  on  Contract  AF  18^600)1306 
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idge. 
THE  FLOW  FIELD 
WITH  SHARP 
and  Leon  Trilling. 
Oct  57.   54p. 


16  refs.    Fluid  Dynamics  Research  Group  rept.  no. 
57-4;  AFOSR  Technical  [rept.  ]  no.  58-6;  AD- 157  948. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  067 

A  series  of  exp>eriments  was  performed  to  define  the 
flow  field  on  the  upper  surface  erf  high  aspect  ratio 
swept  wings  and  narrow  delta  wings  at  high  angles  of 
attack.    It  was  found  that  near  the  root  section  of 
either  typ)e  of  wing,  the  flow  is  conical.    The  edge  of 
the  vortex  sheet  which  originates  at  the  leading  edge 
is  a  straight  line  whose  fwsition  relative  to  the  leading 
edge  depends  only  on  incidence.    Oi  swept  wings,  the 
vortex  edge  turns  downstream  as  soon  as  the  vortex 
sheet  covers  the  front  half  of  the  wing  chord,  and  the 
flow  under  the  vortex  sheet  outboard  of  that  turning 
px)int  is  uniform  and  parallel  to  the  leading  edge  of 
the  wing.    On  narrow  delta  wings,  the  conical  symme- 
try j)ersists  almost  to  the  trailing  edge. 


National  Research  Labs.  ,  Ottawa  (Canada). 
PRESSURE  DISTRIBUTION  AND  FORCE  MEASURE- 
MENTS ON  A   VTOL  TILTING  WING- PROPELLER 
MODEL.    PART  I.    DESCRIPTION  AND  TABULATED 
RESULTS,  by  J.  A.  Dunsby.  M.  M.  Currie  and  R.  L. 
Wardlaw.    June  59,   52p.  7  refs.    Aeronautical  rept. 
LR-252. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  579 

This  report  presents  tabulated  results  of  pressure 
and  force  measurements  on  a  half  wing  model  of  a 
twin-engined  tilt- wing  VTOL  configuration  over  a 
range  of  thrust  coefficient  for  a  limited  range  of 
incidence. 


Ohio  State  U.   Research  Foundation.  Columbus. 
A   SURVEY  OF  FLIGHT- LINE  HAND  SIGNALS,   by 
Henry  M.  Moser,  John  J.  O'Neill  and  others.    Technical 
note  no.   51  on  Contract  AF  19(604)1577.    Sep  58,  26p. 
20  refs.    AFCRC  TN-58-57;  AD- 160  705. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  776 

This  report  is  essentially  a  collection  and  preliminary 
survey  of  hand  signals  used  by  flignt  line  p)ersonnel. 
Two  Air  Force  publications  were  used  as  pictorial  and 
descriptive  sources  and  visits  were  made  to  an  Air 
Force  Base,  a  Naval  station,  and  an  aircraft  factory. 
Photographs  were  taken  of  hand  signals  previously 
represented  in  publications  by  drawings.    Modifications 
of  these  signs,  new  signs,-  and  variations  on  the  signs 
by  a  deaf  man  are  also  shown  in  photographs.    Recom- 
mendations are  made  for  further  surveys  and  a  pocket 
manual  of  photographed  signs. 


Quick,  A.  W. 
OSaLLATIONS  IN  AXIAL-FLOW  COMPRESSORS, 
by  H.  Stthngen  and  A.  W.  Quick.   Scientific  rept,  no. 
2  on  Contract  DA  91-508-EUC-298.  25  Apr  59, 
38p.  10  refs. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  455 

It  will  be  shown  that  in  the  case  of  blade  oscillations 
in  axial-flow  machines  the  compressibility  of  the 
fluid,  however  small  the  flow  speeds  may  be,  is  of 
vital  importance. 
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Rensselaer  Polytechnic  Inst. ,  Troy,  N.   Y. 
ON  THE  THRUST  HYPOTHESIS  FOR  THE  JET 
FLAP  INCLUDING  MIXING  EFFECTS,  by 
K    T.  Yen.    Rept.  on  Contract  A^  49(638)23.   June  59, 
37p.    11  refs.    TR  AE-5902,    AFOSR-TN-59-737. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  159 

This  paper  is  concerned  with  the  thrust  generated 
by  a  jet  flap.    It  is  shown  that  a  "linear"  thrust  hypo- 
thesis can  be  obtained,  provided  linearized  potential 
flow  is  assumed.    In  fact,  the  linearized  problem  of 
a  jet  flap  system  is  found  to  be  the  linear  combination 
of  a  lift  problem  and  a  thrust  problem.  The  lift 
problem  gives  all  the  lift  generated,  but  it  is  of  in- 
terest to  note  mat  the  thrust  problem  would  yield  all 
the  thrust  developed  by  the  jet  flap  within  the  limita- 
tion d  the  linearized  theory.    The  mixing  of  the  jet 
flap  with  the  surrounding  fluid  is  analyzed  by  the 
mcxnentum  integral  method.    The  analysis  substanti- 
ates Stratford's  suggestion    for  obtaining  an  increase 
of  thrust  by  causing  the  jet  to  mix  with  the  main 
stream  in  a  region  of  high  suction.    Finally,  some 
approximate  formulas,  relating  the  thrust  and  the 
jet  angle,  are  derived.    The  drag  of  the  airfoil  section 
and  other  viscous  effeas  are,  however,  not 
considered. 


Soundrive  Engine  Co. ,   Los  Angeles,  Calif. 
STUDY  OF  INTERNAL  ACOUSTIC  ABSORBERS 
AS  A  TECHNIQUE  FOR  TURBOJET  ENGINE 
NOISE  REDUCTION:  DATA,  by  D.  A.  Bies, 
J.  H.  Caffrey,  and  O.  B.  Wilson,  Jr.  Final  rept.  on 
Contract  NOas -55 -541-c.   Aug  57,   167p.    Rept.  no. 

94. 

Order  from  LC  mi$7.  80,  ph$25.  80         PB  138  868 


Southern  Calif.   Labs.  ,   Stanford  Research  Inst. , 

South  Pasadena. 
PRESENT  STATUS  OF   THE  FUTURE  OUTLOOK 
FOR  ALL-METAL  SANDWICH  CONSTRUCTION  FOR 
AIR  VEHICLES,  by  William  A.  Tweedie.  Peter  D. 
Tilton  and  Redford  C.  Rollins.    Rept.  on  Contract 
NOas -59- 4264- f.    Aug  59,   148p.  69  refs.    SRI  Proj. 
no.  IU-2932. 
Order  from  OTS  $2.  75  PB  161  099 

The  information  presented  in  this  report  has  been 
drawn  from  a  wide  variety  of  sources  and  has  been 
supplemented  by  extensive  field  investigations  by  the 
Institute's  project  team.    Although  every  attempt  has 
been  made  to  obtain  and  present  the  most  reliable  data, 
it  is  possible  that  the  rapid  pace  of  technological 
development  may  have  introduced  certain  changes 
since  the  conduct  of  the  study  and  the  preparation  of 
the  report.    In  making  this  study,  the  Institute's  proj- 
ect team  held  discussions  with  manufacturers  of  both 
core  and  panels  and  with  the  major  contractors  in  the 
aircraft  industry  under  BuAer  cognizance.    In  certam 
instances,  other  aircraft  manufacturers  were  con- 
tacted when  it  was  known  that  development  work  was 
under  way  on  core  panel  construction  or  that  specific 
design  dictated  the  use  of  low-density  core  panel 
components.    Section  II  of  this  report  summarizes  the 
findings  of  the  research.    Since  a  study  of  honeycomb 
requires  some  familiarity  with  airframe  design  re- 
quirements and  applications,   Section  III  provides  a 
resume  of  information  on  this  subject.    Section  IV  and 
V  are  concerned  with  the  manufacture  of  welded  honey- 


comb core  and  low-density  core  panels,   respectively. 
Section  VI  provides  a  discussion  o€  quality  control,  and 
Section  VII  is  concerned  with  testing  and  inspection. 
Section  VIII  presents  a  projection  of  the  estimated  re- 
quirements for  honeycomb  core  and  core  panels  and 
an  estimate  of  the  industry's  capability  to  produce 
these  requirements. 


Vertol  Aircraft  Corp. ,  Morton,  Pa. 
FEASIBILITY  STUDY  OF  HELICOPTER  RANGE 
EXTENSION  USING  FLOATING   WING  FUEL 
TANKS,  by  C.  B.  Fay.    Rept.  on  Proj.  no.  9-3«-Ql- 
000  ST801  Contraa  DA  44-177-tc-478.    28  Sep  58, 
88p.    9  refs.    Rept.  R- 156;  AD- 203  262. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  142  950 

This  report  presents  the  results  of  an  engineering 
analysis  of  floating  wing  fuel  tanks  as  a  means  at 
helicc^ter  range  extension.   Both  single  and  tandem 
rotor  helicopters  of  current  c^jerational  types  are 
considered.   The  floating  wing  concept  is  one  in 
which  the  wing  supports  the  required  fuel  for  the 
ferry  mission  while  the  helicc^ter  provides  the 
propulsive  force  to  overcome  the  wing  drag.    The 
wing  is  attached  to  the  helicopter  through  a  skewed 
horizontal  hinge.    Calculations  of  wing  parameters 
and  characteristics  were  based  on  1200  and  2400 
nautical  mile  range  missions  for  both  the  VERTOL 
H-21  and  Sikorsky  H-34  helicc^ters.    The  results 
of  the  study  show  that  the  concept  is  feasible  and 
that  the  structural  modificatiCMi  of  the  basic  heli- 
copter using  the  floating  fuel -wing  kit  is  minor. 
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Brown  U.  Div.  of  Engineering,   Providence.   R.  I. 
ENGINEERING  RESEARCH  IN  SOIL  MECHANICS 
WITH  EMPHASIS  ON  STRESS- STRAIN  RELATIONS 
AND  SOLUTIONS  BASED  ON  SIMPLE  THEORY,  by 
Daniel  C.  Drucker.    Final  technical  rept.  on  Contract 
DA-19-020-ORD-3703.    31  Mar  58,  2p.   1  ref. 
AD- 157  858. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  587 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
DREDGING.   1  July  53,  50p.  Technical  Pub. 
NAVDOCKS  TP-Pw-19. 
Order  from  OTS  $1.  25  PB  161  254 

This  publication  serves  as  an  introduction  to  the  sub- 
ject of  dredging  and  is  provided  for  personnel  con- 
cerned with  dredging  operations.    These  operations 
include:  (a)  providing  and  maintaining  channels, 
anchorages,  turning  basins,  and  slips  used  primarily 
by  Navy  vessels,  where  suitability  for  use  by  com- 
n^rcial  craft  is  only  incidental;  and  (b)  providing 
material  for  aggregate  or  for  filling  low  areas.    Part 
A  presents  the  Bureau'^s  policies  and  responsibilities 
for  dredging  operations  and  facilities,  and  defines 
terms  relating  to  the  subject  of  dredging.    Part  B  de- 
scribes the  various  kinds  of  dredges,   submerged- 
rock- removal  equipment,  dump  scows,  pontoons,  and 


147 


drelg 


pipe  lines.    Part  C  outlines 
deals  with  the  objects  of  dredgi 
neering  involved,  the  handling 
and  subsurface  rock  removal. 
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Massachusetts  Inst,  of  Tech. , 
FEASIBILITY  STUDY  CONCE 
ZATION  OF  PLASTICS  FOR 
PERSONNEL  SHELTERS,  by 
Saul  Namyet.    Rept.  on  Contract: 
144p.    33  refs. 
Order  from  LC  mi$7.  20,  ph$22. 
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An  investigation  is  made  into  the  feasibility  and 
practicability  of  using  plastic  rraterials  for  the  struc- 
tural components  of  underground  personnel  shelters. 
It  is  found  that  fiberglass  reinfcrced  plastic  is  the 
only  suitable,  presently  available  plastic  material. 
The  general  nature  of  underground  structural  behavior 
is  investigated  and  it  is  found  ttat  curvilinear  surfaces 
having  at  least  one  radius  of  positive  curvature  are 
the  best  shelter  shapes.    Doubly-curved  or  warped 
surfaces  are  recommended  for  underground  shelter 
purposes.    Certain  aspects  at  underground  load- 
resDonse  phenomena  are  invest  gated.    Design  proce- 
dures are  developed  for  various  structural  types  and 
cost  data  obtained.    Brief  recommendations  concerning 
future  research  and  developmert  are  presented. 
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TORUS  REFLECTORS,  by  Willi;. 
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Order  from  LC  mi$2.40,  ph$3.3D 
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Order  from  LC  mi$3.00,  ph$6.3( 
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a  time-sharing  analog  intercept  computer.  The  two- 
speed  joystick  was  an  attempt  to  simplify  the  manual 
assignment  operation  in  the  tracking  console, 
CARTRAC.  The  electronic  switch  was  built  to  switchdc 
analog  tracking  voltages  topermit  tracks  to  be  labeled. 


American  Machine  and  Foundry  Co.  ,  Boston,  Mass. 
RECEIVER  INDICATOR   FOR  A  LONG  RANGE 
DISTANCE  MEASURING  SYSTEM.  Final  engineering 
rept.  on  Contract  AF  30(602)668.   20  June  57,  93p. 
AMFED  Ref.  no.  262-9;  RADC-TR-57-134; 
AD- 131  214. 
Order  from  LC  mi$5.  40,  ph$15.  30         PB  144  020 

A  receiving  and  range- measuring  equipment  which 
will  furnish  distance  information  in  rho-rho  form 
with  respect  to  fixed  ground  stations  was  constructed 
to  test  the  practicability  of  a  system  which  operates 
on  the  principle  of  the  phase  shift  of  a  received  signal 
as  a  function  of  the  distance  between  the  receiver  and 
the  transmitter.   The  development  of  this  equipment 
indicated  the  feasibility  of  an  equipment  designed  to 
measure  the  phase  of  a  received  signal  and  compare 
it  with  the  phase  of  a  locally  generated  signal.  The 
operation  of  the  system  in  the  laboratory  proved  sat- 
isfactory. The  evaluation  of  field  data  was  suggested 
to  determine  the  value  of  the  rho  technique  for  use  in 
a  long-range  navigation  system. 


Armed  Services. Electro- Standards  Agency  [Fort 

Monmouth,   N.  J.  Y 
ARMED  SERVICES  INDEX  OF   R.   F.    TRANSMIS- 
SION LINES  AND  FITTINGS.    1  Apr  59,   292p. 
ASESA  49-2B;  NAVSHIPS  900-102B. 
Order  from  LC  mi$ll.  10,   ph$45.  60        PB  143  816 


[Army  Signal]  Radio  Propagation  Agency.   Fort 

Monmouth,   N.   J. 
ANALYSIS  AND  PREDICTION  OF   SKY-WAVE  FIELD 
INTENSITIES  IN  THE  HIGH  FREQUENCY  BAND,   bv 
Paul  O.  Laitinen  and  George  W.  Hayden.    Aug  50,  re- 
printed  Mar  56.    132p.   16  refs.    Technical  rept.  no.  9. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  143  141 

The  purpose  of  this  report  is  to  present  an  engineering 
method  of  evaluating  sky-wave  field  intensities  in  the 
high  frequency  band  for  any  transmission  distance  up  tc 
about  15,000  kilometers.    Field  intensity  recordings 
were  statistically  analyzed  in  order  to  study  daytime 
absorption,   day-to-day  variations,   and  absolute  mag- 
nitudes.   Based  upon  the  analysis,   a  proposed  predic- 
tion method  was  obtained  which  should  give  relatively 
accurate  sky-wave  field  intensities  for  the  frequencies 
and  distances  considered.    Succeeding  sections  show 
the  method  of  analysis  of  absorption,   the  method  of 
analysis  of  absolute  magnitudes,   the  method  of  analysis 
of  day-to-day  variations,  the  proposed  field  intensity 
prediction  method,   and  summarizing  conclusions.    All 
necessary  equations  used  in  the  prediction  method  are 
represented  in  nomograms. 


Army  Signal  Radio  Propagation  Agency,   Fort 

Monmouth,  N.  J. 
LONG-TERM  PREDICTIONS  OF  GEOMAGNETIC 
DISTURBANCES  AND  THEIR   EFFECTS  ON 
RADIO  COMMUNICATIONS,  by  Luther  C.  KeUey. 
Nov  58,  40p.    10  refs.    Proj.  no.  636 A. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  138 

Tliis  report  forewarns  supervisory  and  operating 
personnel  of  increased  radio  circuit  outage  during 
the  downward  trend  of  the  current  sunspot  cycle. 
Long-range  predictions  indicate  that  severe  dis- 
ruptions of  radio  service  will  result  from  geomag- 
netic or  ionospheric  storms  during  this  period.    Data 
of  actual  circuit  performance  iUustrate  the  curtail- 
ment d  radio  communication  with  rising  geomagnetic 
activity.    Long-term  forecasts  are  based  on  the 
correlation  between  geomagnetic  activity  and  sunspot 
number  observed  for  many  years.    Recommendations 
for  the  reduction  of  outage  are  made.    A  general 
discussion  is  included. 


Army  Signal  Radio  Propagation  Agency,   Fort 

Monmouth,   N.  J. 
OTHER-THAN-CO-CHANNEL  INTERFERENCE  WITH 
RESPECT  TO  TRUPOSPHHRIC  SCATTER  COMMUNI- 
CATION.   PART  A:   CONSTANT  BARELY  AUDIBLE 
SIGNALS,   by  Sol  Perlman,  William  J.  Russell,  Jr.  and 
William  D.  Stuart.    May  58,   157p.  26  refs.    Proj.  no. 
646. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  143  140 

Mutual  interference  between  "Forward  Propagation  by 
Trojwspheric  Scatter"  ( "FPTS")  circuits  and  other 
communication  circuits  is  examined  for  other-than- 
co-channel  intrusions.    The  first  sections  and  the  Ap- 
pendix of  the  repKjrt  define  the  various  types  of  inter- 
ference and  briefly  analyze  their  causes  and  remedies. 
In  a  later  section  certain  interim  assumptions  are 
propxjsed  concerning  measures  of  the  interference 
threshold  signal  strength  at  the  inputs  to  the  affected 
receivers.    For  the  various  antennas,  frequencies, 
and  azimuths  examined,  tabulated  values  are  presented 
of  the  distances  of  separation  between  the  receivers 
and  the  sources  of  interference  required  to  satisfy 
these  assumptions.    Recommendations  include  possible 
means  of  reducing  the  interference  and  measurements 
that  should  be  taken  to  enable  the  interference  to  be 
predicted  more  accurately.    A  supplement  is  included 
covering  co-band  interference  at  2000  Mc  and  second 
harmonic  interference  from  1000  Mc  "FPTS" 
equipment. 


Army  Signal  Radio  Propagation  Agency,   Fort 

Monmouth,   N.  J. 
TENTATIVE  EVALUATION  OF   TRANSMISSION 
FACTORS  FOR  SPACE  VEHICLE  COMMUNICATION, 
by  Luther  C.  Kelley,   Sol  Perlman  and  others.    Sep  58, 
I45p.   88  refs.    Proj    no.  664. 
Order  from  LC  mi$7.  20,   ph$22.  80  PB  143  142 

With  the  increased  use  of  space  vehicles  a  study  of  the 
various  propagational  and  equipment  factors  affecting 
space  vehicle  communication  is  needed.    This  report 
makes  a  preliminary  evaluation  based  on  theoretical 
considerations  and  the  limited  experimental  evidence 
from  the  existing  satellites,  moon-radar  experiments, 
and  radio  astronomy  measurements.    The  optimum 


frequencies  for  the  varied  needs  of  space  vehicle 
communication  can  best  be  determined  from  estirfiated 
system  performance.    A  discussion  is  given  of  the 
noise  limitations,   equipment  limitations,   proper  choice 
of  earth  station  locations  and  the  other  factors  that 
affect  the  signal-to-noise  ratio  at  the  receiver.    Some 
of  the  newer  technical  developments  that  increase  sen- 
sitivity to  weak  signals  are  evaluated  for  their  poten- 
tial increase  in  distance  of  communication.    Some  con- 
sideration is  given  to  the  effects  of  the  ionosphere  in- 
cluding absorption,   angle  errors,   Faraday  rotation  of 
polarization,  meteor  trail  interference,  and  auroral 
interference  and  to  the  effects  of  oxygen,   water  vapor, 
and  other  gases  that  cause  absorption,   angular  devia- 
tion, and  noise.    Included  is  a  selection  of  the  better 
frequencies  for  line-of- sight  and  for  over-the-horizon 
communication  with  space  vehicles  and  the  frequencies 
that  would  be  less  subject  to  mutual  interference  with 
earth  stations  for  communication  between  vehicles.    A 
discussion  is  given  of  the  advantages  of  elevated  loca- 
tions for  communication  with  space  vehicles  including 
"hovering"  ones. 


Army  Signal  [Research  and  Development  Lab.  ]  Fort 

Monmouth,  N.   J. 
DESIGN  TECHNIQUES  FOR  STRIP  LINE  DIREC- 
nONAL  COUPLERS  AND  RESONATORS,  by  Isaac 
Aheyta.    10*  June  57.   36p.   9  refs.   Technical  memo, 
no.   M-1893. 
Order  from  LC  mi $3.  00,  ph$6.  ,30  PB   142  809 

Because  of  their  outstanding  characteristics,   two  of 
the  components  treated  under  this  program  deserve 
special  consideration  from  the  standpoint  of  user  and 
designer.    The  two  items  are  coupled  strip-line  direc- 
tional couplers  and  resonators.    It  is  the  purpose  of 
this  memorandum  to  point  out  some  of  the  outstanding 
characteristics,  suggest  possible  applications,  and 
present  the  necessary  design  information.    The  design 
information  is,   of  course,  available  in  the  various  SRI 
progress  reports,  however,  as  presented  in  this  mem- 
orandum the  designer  interested  in  final  results  will 
find  it  unnecessary  to  digest  the  SRI  research  work  be- 
fore he  can  design  either  of  these  components.    This 
memorandum  will  also  serve  as  a  summary  for  those 
who  do  not  have  the  time  to  follow  the  detailed  analysis 
carried  out  by  SRI  but  who  are  nonetheless  interested 
in  forming  an  idea  of  what  can  be  achieved  with  these 
components. 


Army  Signal  Research  and  Development  Lab.  ,  Fort 

Monmouth,   N.  J. 
RECENT  ADVANCES  IN  SOLID  STATE   RECEIVERS 
by  Wesley  G.  Matthel.    15  Oct  58,  29p.  29  refs 
USASRDL  Technical  rept.    1993. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  352 

With  new  variable  reactance  semiconductor  diodes, 
ferrites,   and  maser  materials  and  techniques,   broad- 
band and  narrow-band  receivers  have  been  built  up  to 
X-band  frequencies  with  effective  noise  temperatures 
less  then  200OK.    The  relative  importance  of  these 
various  types  of  solid  state  receivers  and  their  future 
possibilities  are  presented. 
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This  investigation  is  concerned 
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SERVICE,    FACILITIES  AND  MATERIALS  TO 
CONDUCT  RESEARCH  AND  INVESTIGATION  INTO 
THE  ORIGIN  OF    ACTIVITY  DIPS  IN  THE   RE- 
SPONSE OF  AT  CUT  LOW  FREQUENCY  RE- 
SONATORS,  by  J.  M.    Vfolf skill  and  R.  H.  Tuznik. 
Progress  rept.  no.  6  for  15  Mar -15  June  56  on 
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Order  from  LC  mi$3.  90,  ph$10.  80         PB  143  347 
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?^rtJ  AND  DEVELOP  HKH  SHOCK  AND  VIBRA- 
S  Te^IS^^T  CRYSTAL  UNITS  IN  ^E  FRE^ 
QUENCY  RANGE  200kc  TO  500kc,  by  J.  M.  Wolfskill 
a.xiR.  H.  Tuznik.  Quarterly  progress  rept_  no.   1  for 
t  Jan- 30  Apr  57  on  Contract  DA  36-039-sc-73148. 

[;S;rLCmiH50.ph.l2.30  PB   143  351 

Testing  and  evaluation  of  the  performance  of  standard 
tv^e  CR-26/U  crystal  units  under  shock  and  vibratic^ 
c^diTls.  Techniques,  methods,  and  materia  s  used 
in  the  manufacture  of  these  standard  units.  Failure  of 
Ihese  standard  units  under  the  conditions  of  the  vibra- 
tion test  makes  necessary  a  new  type  support  struc- 
ture to  remedy  the  defects.  Design  considerations  in- 
volved in  meeting  these  new  requirements  are 
included- 


sfcN  A^'  DEVELOP  HIGH  SHOCK  AND  VIBRATION 
RESISTANT  CRYSTAL  UNITS,  by  J.   M.  Wolfskill 
and  R.  H.  Tuznik.  Quarterly  progress  rept.  no.  2 
?or  1  May-30  Sep  57  on  Contract  DA  36-039-sc-73148. 

L'rder  from  LC  mi$3. 00.  ph$6.  30  PB  1 43  034 

Selection  of  an  optimum  "cut"  in  these  455  kc/s  units, 
and^rTormance  of  both  "CT"  and  "DT"  blanks  in  the 
ceramic  frame  symmetrical  "H"  supporting  struc- 
ture    The  support  structure  design  in  experimental 
models  eliminates  significant  resonances  during  the 
vibration  spectrum  from  10  to  2.000  cps. 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
BASIC  ELECTRICAL  ENGINEERING.   CHAPTER    1. 
WIRE  COMMUNICATION  AND  SIGNAL  SYSTEMS. 
15  Sep  55,   U6p.  21  refs.  Technical  Pub.  NAVDOCKS 

Order  from  OTS  $2.  50  PB  161  253 

This  Technical  Publication,  which  consists  of  four 
chapters,  provides  guidance  to  Bureau  and  field  per- 
sonnel responsible  for  the  design,  installation,  main- 
tenance, and  operation  of  wire  communication  and 
signal  systems,  interior  lighting  and  power  facilities, 
lighting  and  cathodic  protection,  and  suppression  of 
radio  interference  at  naval  shore  activities.    The  gen- 
eral introduction  presents  the  authority  and  general 
responsibilities  of  this  Bureau  for  the  above-named 
phases  of  public  works  and  public  utilities  operations. 
Chapter  1  is  concerned  with  wire  communication  and 
signal  facilities,  including  detailed  criteria  on  all 
aspects  of  telephone  installations. 
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Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
BASIC  ELECTRICAL  ENGINEERING.   CHAPTER  2, 
LIGHTING  AND  POWER   SYSTEMS.   CHAPTER   3. 
LIGHTNING  AND  CATHODIC  PROTECTION.   CHAP- 
TER 4.    ELECTROMAGNETIC  INTERFERENCE 
SUPPRESSION.  Rev.   26  June  58,   106p.  Technical  Pub. 
NAVDOCKS  TP-Te-5;  BuDOCKSlNST  11000.  12A. 
Order  from  OTS  $2.  50  PB  161  256 

Chapter  2  presents  engineering  criteria  on  (a)  lighting 
and  power  systems  inside  buildings  and  structures 
and  (b)  street-lighting  systems.    Chapter  3  deals  with 
(a)  lightning  protection  methods  and  systems  and  (b) 
cathodic  protection  for  underground  and  aboveground 
installations.    Chapter  4  deals  with  the  methods  and 
systems  used  for  suppression  of  electromagnetic  in- 
terference from  electrical  sources.    (See  also 
PB  161  253) 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
POWER  GENERATION  AND  DISTRIBUTION.   CHAP- 
TER I.    ELECTRIC  POWER  GENERATION. 
15  Sep  54,   I94p.   34  refs.  Technical  Pub.  NAVDOCKS 
TP-Pu-3;  BUDOCKSINST  11310.9. 
Order  from  OTS  $3.  00  PB  161  252 

This  Technical  Publication,  which  consists  of  nine 
chapters,  provides  guidance  to  Bureau  and  field  per- 
sonnel responsible  for  the  design,  installation,  main- 
tenance, and  operation  of  power  generating  plants  and 
distribution  systems  at  naval  shore  activities.    The 
general  introduction  for  this  series  of  publications 
presents  the  general  authority  of  this  Bureau  for 
power  facilities.    Chapter  1  deals  with  the  major 
phases  of  electric  power  generation.    The  first  part 
of  the  chapter  discusses  the  design  of  steam  generat- 
ing plants,  fuels,  boilers  and  accessories,  boiler 
feed,    methods  of  firing,  combustion  control  systems, 
and  the  generation  of  electric  power  by  steam  turbine. 
The  last  part  of  the  chapter  is  concerned  mainly  with 
operation  and  maintenance  of  steam  generating  plants 
but  also  includes  the  essential  plant  elements  for  the 
generation  of  electric  power  by  internal  combustion 
engine. 


California  U.  ,   Los  Angeles. 
TRANSFORMS  FOR  LINEAR  TIME-VARYING  SYS- 
TEMS,  by  John  A.   Aseltine.   Rept.   on  Contract  N6onr- 
275(16).    Feb  52.   112p.   36  refs.   Dept.   of  Engineering 
rept.   52-1.  ATI- 196  326. 
Order  from  LC  mi$6.00,  ph$l8.  30  PB  144  286 

This  paper  presents  a  method  for  finding  an  integral 
transformation  appropriate  for  a  given  linear  time- 
varying  system.  The  method  makes  possible  analysis 
and  synthesis  of  certain  time-varying  systems  through 
the  use  of  transform  tables  and  associated  theorems. 
Although  the  method  is  not  restricted  to  a  particular 
kind  of  time- varying  physical  system,  examples  cen- 
ter around  electrical  circuits. 


Case  Inst,   of  Tech.  .  Cleveland,  Ohio. 
SOLID  ANGLE   SYNTHESIS,   by  Robert  Plonsey. 
Scientific  rept.   no.   7  on  Contract  AF  19(604)3887. 
17  Aug  59,  61p.    16  refs.  AFCRC-TN-59-595. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  661 


This  paper  discusses  synthesis  of  solid  angle  antenna 
patterns  by  means  of  planar  aperture  or  array  dis- 
tributions.   The  available  techniques  for  one  dimen- 
sional pattern  synthesis  (in  particular  that  based  on 
Fourier  analysis,  and  methods  due  to  Woodward  and 
to  Ruze)  are  applied  to  the  two  dimensional  case.    A 
discussion  of  antenna  Q  and  its  evaluation  is  given 
for  an  aperture  with  uniform  source  polarization.  An 
approximation  to  the  Q  for  a  class  of  arrays  is  also 
given.    Several  optimization  criteria  are  discussed 
for  this  problem,  and  the  various  techniques 
comparal. 


Centro  Radioelettrico  Sperimentale  "G,  Maroni", 

Rome  (Italy) . 
H.  F.  BACKSCATTER  FROM  LAND  AND  SEA,  by 
I.  Ranzi  and  P.  Dominici.  Scientific  note  no  1  on 
Contract  AF  61(052)139.   30  May  59,  7p.  6  refs. 
AFCRC-TN-59-574. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  642 

The  recordings  of  the  backscattered  echoes,  per- 
formed since  August  1957  on  the  frequencies  of  18.6 
and  22.3  Mc/s,  in  the  station  of  Torrechiaruccia 
(42,03°  N,  11,84°  E),  show  an  azimuthal  distribution 
in  the  backscatter  intensity,  with  maxima  on  the  sea 
and  minima  on  the  land.  This  result  is  examined  in 
the  light  of  the  observations  of  echoes  directly  back- 
scattered  from  the  sea  at  a  short  distance.   The  im- 
portance of  the  knowledge,  concerning  the  dependence 
of  the  backscatter  coefficient  on  the  nature  of  the 
ground  and  on  other  eventual  conditions ,  is  empha- 
sized especially  for  the  solution  of  the  problems  about 
the  protection  of  the  ionospheric  scatter  .communi- 
cations against  the  signals  arriving  by  backscattering. 


Control  Systems  Lab. ,  U.  of  Illinois,   Urbana. 
THE  TRANSIENT  RESPONSE  OF  CASCADED 
BUTTE RWORTH  FILTERS,  by  Bruce  L.  Hicks  and 
Rosemarie  Stemmler.    Rept.  on  Contract  DA  36-039- 
sc- 56695.    Aug  57,  26p.  3  refs.    Rept.  no.  R-97; 
AD- 144  937. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  558 

The  impulse  and  step  responses  for  cascaded,  three  or 
five  pole  Butterworth  filters  have  been  calculated  on 
lUiac  with  an  accuracy  of  three  or  more  decimals.    In 
this  paper  the  dependence  of  the  calculated  step  re- 
sponse upon  the  number  of  cascaded  filters  \2  studied, 
both  with  no  phase  correction  and  with  complete  phase 
correction,   with  A  2  in  the  range  from  4  to  512. 


Cornell  Aeronautical  Lab.  ,   Inc.  ,  Buffalo,   N.  Y. 
HANDBOOK  OF  METHODS  OF  COOLING  AIR 
FORCE  GROUND  ELECTRONIC  EQUIPMENT,   by 
James  P.  Welsh  and  Thomas  J.  Walsh  (Rome  Air  De- 
velopment Center).    Rept.  on  Contract  NObsr-63043. 
June  59,  636p.  43  refs.    RADC- TR- 58- 126; 
AD- 148  907. 
Order  from  OTS  $8.  00  PB  161  264 

This  Handbook  was  prepared  to  aid  electronic  engi- 
neers in  the  thermal  design  of  reliable  military  elec- 
tronic equipment.    Enumerated  herein  are  principles 
and  techniques  to  be  followed  in  the  design  of  elec- 
tronic parts,   assemblies,   and  equipments,   enabling 
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Cruft  Lab.  ,  Harvard  U.  ,  CamJ) 
CROSS  RELAXATION  IN  SPIN 
N.   BltH-'inoergCii,  S.   Shapiro  aix: 
rept.  on  Contract  Nonr- 1866(28). 
38  refs.  Technical  rept.   no.  28J 
Order  from  LC  mi$3.  60,  ph$9.  ^0 
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Dalmo  Victor  Co. ,   San  Carlos 
OPTICAL  AND  ELECTROMAGH 
QUES  FOR  PREDICTION  OF 
SIGHT  ERRORS,  by  George  M. 
1  July  54-30  May  57  on  Radome 
Components,  Contract  AF  33(61^)2524 
86p.    9  refs.    WADC  Technical 
Order  from  OTS  $2,  25 
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Diamond  Ordnance  Fuze  Labs.  ,  Washington,   D.  C. 
TRANSISTORIZED  POWER  SUPPLIES:   A   LITERA- 
TURE SURVEY,   by  Floyd  Allen.    25  Aug  59,   24p. 
17  refs.    TR-725. 
Order  from  OTS  $0.  75  PB  161  266 

High  voltages  may  be  obtained  from  a  low- voltage  d-c 
supply  when  some  form  of  converter  is  employed.    A 
literature  survey  shows  that  transistorized  converters, 
because  of  their  high  efficiency  and  lack  of  moving 
parts,  are  tending  to  displace  rotary  converters  and 
vibrator-power  units.    Various  transistor  circuits  of 
interest  in  ammunition  electronics  for  converting  dc- 
to-ac  or  dc-io-dc  are  reviewed  here.    The  ringing 
choke  converter  offers  a  simple  method  of  obtaining 
high  voltage  at  power  levels  up  to  about  two  watts. 
For  powers  up  to  200  watts  the  transformer-coupled; 
push-pull  circuit  is  recommended.    Of  particular 
interest  is  the  driven  type  converter  for  high-pxjwer, 
single-  and  three-phase  applications. 


Dikewood  Corp. ,   Albuquerque,   N.   Mex. 
REDUNDANCY  FOR   IMPROVING  ACCURACY  IN 
communications;  by  B.   L.  Basore.    Final  rept. 
on  Contract  AF  19(604)4078.    30  June  59,   46p. 
11  refs.    AFCRC-TR-59-170,  AD-225  956. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  507 

This  report  summarizes  a  study  of  the  role  of  redun- 
dancy in  communication.    The  investigation  was 
carried  out  princ^ipally  in  terms  of  an  n-dimension 
model  of  message  space  to  determine  an  intuitively 
clear  method  of  comparing  the  significance  of  redun- 
dancy in  reducing  error  rates  in  a  communication 
link  with  the  contribution  realized  through  the  use  of 
long  messages  and  delay.    The  study  clearly  indicates 
that  the  cost  of  communications  including  the  cost  of 
terminal  coding  and  decoding  equipment  is  not  nec- 
essarily optimized  when  the  channel  capacity  is  used 
at  highest  efficiency,  but  a  trade  of  channel  canacity 
(in  the  use  of  redundancy)  for  improved  reliability, 
i  e.  ,  accuracy,   may  often  be  justified. 


Douglas  Aircraft  Co. ,   Inc. ,   Long  Beach,  Calif. 
DEVELOPMENT  OF  A  VHF  FAN  ANTENNA   FOR 
THE  C-133A  AIRCRAFT,  by  J.  A.  Kobe,   E.  C. 
Alsenz  and  H.  J.  Katzman.    Rept.  on  Contract  AF 
33(600)22452.    15  Jan  55,  341p.    2  refs.    Engineering 
rqjt.  no.   LB-21742. 
Order  from  LC  mi$ll.  10,  ph$53. 10        PB  143  334 

The  antenna  discussed  in  this  report  is  for  use  in  the 
100-156  mc  frequency  range  on  the  C-133A  aircraft. 
It  is  a  fan -shaped  vertical  stub  located  on  the  top  of 
the  vertical  stabilizer  and  has  been  designed  from 
existing  data.    Necessary  compensations  were  added 
to  achieve  a  2:1  VSWR.    Radiation  coverage  is 
adequate  for  the  purpose  of  the  associated  equipment. 


Dunham  Lab.  ,  Yale  U.  ,   New  Haven,  Conn. 
MAGNETIC  AMPLIFIER  CIRCUITS.    PART  I.    THE 
SERIES  CIRCUIT  WITH  A  NONLINEAR  INDUCTOR, 
by  Amram  Rasiel.    Rept.  on  Improved  Amplifiers  for 
Flight  Control  Applications,   Contract  AF  33(616)3391. 
May  59,   lOlp.   56  refs.    WADC  Technical  rept.  57-43. 
Pt.    1;  AD-226  798. 
Order  from  OTS  $2.  50  PB  161  142 
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The  purpose  of  the  present  work  is  to  investigate  the 
oscillations  of  a  circuit  with  non-linear  restoring 
force,  in  particular  under  the  influence  of  a  driving 
force,  and  to  explain  the  mechanism  by  which  sub- 
harmonics  of  the  driving  force  are  generated  in  the 
circuit  response.    The  general  equation  describing  the 
oscillations  of  the  circuit  is  first  obtained.    The  free 
oscillations  of  the  circuit  are  then  examined  in  detail 
for  circuits  with  non- linear  restoring  force  given  by 
a  polynomial.    In  particular,  when  this  polynomial  is 
an  odd  cubic  parabola,    relationships  between  the  per- 
iod of  the  oscillations  and  the  initial  conditions  are 
obtained  in  a  closed  form  depending  on  the  circuit 
parameters.    The  forced  oscillations  of  the  circuit 
*  are  then  investigated  by  obtaining  an  approximate 
first  integral  in  the  phase-plane.    It  is  found  that 
there  are  in  general  two  different  stable  first  integ- 
rals.   One  is  associated  with  the  forced  oscillations 
of  the  linear  equation  and  goes  to  zero  with  the  driving 
force.    The  other  is  associated  with  the  free  oscilla- 
tions of  the  circuit  and  remains  finite  as  the  driving 
force  goes  to  zero.    The  role  of  the  second  solution  in 
the  mechanism  of  subharmonic  generation  is  then 
discussed  and  the  conditions  under  which  subharmonic 
may  exist  are  investigated.    Four  appendices,  con- 
taining calculations  and  discussions,  are  included. 


Dunham  Lab.  ,   Yale  U.  ,   New  Haven,   Conn. 
MAGNETIC  AMPLIFIER  CIRCUITS,    PART  II.    THE 
FULL-WAVE  BRIDGE  AMPLIFIER  WITH  TWO- 
TERMINAL  LOADS,  by  Richard  Clark  Barker.    Rept. 
on  Improved  Amplifiers  for  Flight  Control  Applica- 
tions.  Contract  AF  33(616)3391.    May  59,    lOOp. 
4  refs.    WADC  Technical  rept.   57-43,   Pt.   2. 
Order  from  OTS  $2.  25  PB  161  086 

This  report  provides  an  analysis  of  a  "universal" 
full-wave-bridge  magnetic  amplifier  and  several 
circuits  and  connection  configurations  are  examined 
for  two-terminal  loads.    Many  of  the  aspects  of  the 
amplifier  have  been  examined  and  explained  and  the 
mathematical  relationships  of  the  various  components 
have  been  derived.    An  attempt  has  been  made  to 
describe  the  physics  of  the  amplifier  in  an  easy  to 
understand  manner.    (See  also  PB  161  142) 


Eastman  Kodak  Co. ,   Rochester,  N.  Y. 
BASIC   RESEARCH  INVESTIGATION  FOR  AMMO- 
NIA VAPOR  ACTIVATED  BATTERIES,   by 
J.  M.  Freund,   V.  M.  Bryant,  Jr.  and  J.  B.  Schliff. 
Quarterly  progress  rept.  no.  6,    15  Dec  58- 
14  Mar  59,  on  Contract  DA  36-039-sc-74902. 
[1959]   35p. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  896 

This  rep)ort  presents  data  on  the  specific  conduc- 
tivity of  NH4SCN  solutions  in  NH3.    Information  is 
given  for  very  concentrated  solutions,  ranging  from 
20  to  40  mol  percent  NH4SCN  at  temperatures 
ranging  from  saturation  to  +40"C.  and  hi^er.    It  is 
evident  that  the  specific  conductivity  increases  with 
rising  temperature  at  all  concentrations  in  this 
range;  whereas  it  decreases  with  increasing  con- 
centration.   Values  range  from  0.050  ohm  -  1cm  "^ 
to  0.500  ohm'lcm"^.  Less  concentrated  solutions 
were  also  studied  at  temperatures  below  -40°C.    It 
was  observed  that  at  -56"r..    the  specific  conduc- 


tivity increases  with  increasing  concentration  to  a 
peak  of  0. 135  ohm'^cm'^  at  6.5  mol  percent,  and 
then  decreases  as  the  concentration  is  further  in- 
creased.   Some  data  on  NaSCN,  KSCN,  and 
Mg(SCN)2  solution  conductivities  are  also  presented. 
(See  also  PB  140618) 


Electrical  Engineering  Research  Lab. .  U.  of 

SECONDARY  ELECTRON  MULTIPLICATION  IN 
MICROWAVE  FIELD,  by  Frank  Fu  Fa"g.    Scientific 
Tept.  no.  6  on  Contract  AF  19(604)2152^   15  May  59. 
127p.   31  refs.    AFCRC-TN-59-362;  AD-217  035     _ 
Order  from  LC  mi$6.  30.  ph$19.  80  PB  144  002 

The  electron  dynamics  of  a  periodic  secondary  elec- 
tron multiplication  process'at  microwave  frequencies 
known  as  "multipactor "  is  analyzed  theoretically  and 
experimentally. 


Electronic  Defense  Lab.  ,  Sylvania  Electric  Products, 

Inc.  ,  Mountain  View,  Calif. 
COST  CONSIDERATIONS  IN  THE   EVALUATION  OF 
ELECTRONIC  COUNTERMEASURE  SYSTEMS,  by 
Guy  Black.   Rept.   on  Contract  DA  36-039- sc-73170. 
24  Apr  57,  48p.  31  refs.  Technical  memo.  no.   EDL- 
M109,  AD-141  067. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  566 

The  means  of  developing  the  cost  information  for  sig- 
nificant aixl  accurate  parameters  of  models  are  dis- 
cussed and  the  appropriate  models  are  developed.    The 
combined  cost  of  system  development,  fabrication,  and 
employment  is  considered.    For  analytical  purposes, 
this  cost  is  divided  into  investment  and  operating 
phases.    The  problems  of  cost  analysis  are  examined 
and  the  methodology  of  cost  estimation  is  discussed 
both  generally  and  applied  to  particular  phases.    The 
theory  of  costs  and  the  synthesis  of  over-all  costs  of 
complex  operations  from  estimates  for  simple  opera- 
tions are  explained  in  ar,  appendix.    Special  attention  is 
given  mai.;te  a  ,ce  cost  analysis,  wliicli  can  be  treated 
theoretically  by  models  relating  equipment  design  to 
reliability,  the  reliability  analysis  undertaken  in  elec- 
tronics ca  1  be  used  in  part  in  this  analysis. 


hiectronics  Research  Lab. .   Stanford  U.  ,   Calif. 
MAXIMALLY- FLAT  PHASE- DIFFERENCE  NET- 
WORK DESIGN,   bv  George  L.  Matthaei.    Technical 
rept.  no.  2  on  Contract  AF  28(099)83.    31  Oct  50,   42p. 
10  refs.    ATI- 96073. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  144  064 

The  theory  of  networks  which  realize  a  constant  dif- 
ference in  the  phases  of  two  outputs,  over  a  wide  band 
of  frequencies,  in  the  equal -ripple  or  Chebyshev 
manner  is  here  extended  to  the  limiting  case  of  zero 
error  and  zero  bandwidth.    This  is  the  maximally-flat 
or  Taylor  type  of  approximation.    TTie  electrostatic 
potential  analogy  is  used,   with  an  appropriate  con- 
formal  transformation,   to  develop  the  mathematical 
theory,  and  a  design  procedure  is  developed.    For 
application  to  single- sideband  systems,  a  comparison 
is  made  of  the  performances  of  these  and  of  thepqual- 
ripple  type.    The  maximally-flat  type  offers  noadvan-' 
tage,  in  fact  is  inferior,  in  this  application.   TTieremay, 
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however,  be  other  applications  ir 
smooth  approximation  of  this  typ< ' 
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Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  066 

This  report  covers  research  done  on  the  complex 
Plane  Scanner  (CPS)  of  Contract  AF  1 8(600) -%2 
with  the  Air  Research  and  Development  Command 
during  the  period  1  October  1953  through  31  May 
1956.    Research  was  devoted  to  study  of  methods  of 
applying  the  scanning  of  the  complex  plane  to  the 
solution  of  various  problems  occurring  in  linear 
systems,  to  study  of  implementation  of  such  scanning 
in  electronic  form,  and  to  development  of  displays 
useful  m  engineering  design  problems.    The  theory 
of  an  electronic  analog  method  of  scanning  the  com- 
plex plane  is  outlined  and  applications  of  this  theory 
are  indicated.    The  Complex  Plane  Scanner  (CPS),  an 
analog  computer,  the  operation  of  which  is  based  on 
this  method,  is  described.    System  block  diagrams 
and  waveforms  are  included. 


General  Electric  Co.   [Schenectady,   N.   Y.  ] 
ULTRA  HIGH  TEMPERATURE  (SOO^C)  POWER 
TRANSFORMERS  AND  INDUCTORS,  by  Harold  B. 
Harms  and  James  C.  Eraser.    Rept.  for  1  Mar  58- 
28  Feb  59  on  Improved  Electronic  Components,   Con- 
tract AF  33(616)5579.    July  59.   576p.    15  refs.    WADC 
Technical  rept.   59-348. 
Order  from  OTS  $7.  00  PB  161  046 

Contract  objectives  called  for  the  development  of 
electronic  power  transformers  capable  of  operation 
in  a  500*^0  ambient  temperature  and  in  intense  nuclear 
radiation.    New  projects  were  breakdown  potential  of 
air  up  to  500^0  temperature  and  in  a  radiation  en- 
vironment, an  impregnation  material  development, 
and  a  design  optimization  study.    The  breakdown 
potential  of  air  was  found  to  be  significantly  .^affected 
by  nuclear  radiation  but  only  slightly  by  high  tempera- 
ture.   A  versatile  material,  aluminum  phosphate  solu- 
tion,  was  found  to  be  a  useful  coil  imprepnant  by  im- 
paxting  strength  to  the  insulations.    Two  constructions 
remain  in  the  program,  one  a  miniature  hermetic 
whose  encasement  conforms  to  the  contours  of  the 
core  and  coil,  and  a  standard  hermetic.    Although  it 
offers  a  substantial  size  and  weight  reduction,  the 
former  is  more  difficult  to  construct;  both  are  capa- 
ble of  withstanding  the  mechanical,  temperature  and 
radiation  requirements  of  the  contract.   Avery  signif- 
icant advance  in  the  high  temperature  magnet  wire 
field  was  uncovered  in  a  ceramic  insulated  nickel- 
clad  copper  wire.    It  offers  a  thin  film  insulation  in 
very  small  wire  diameters.    The  chief  effect  of  radia- 
tion on  the  transformers  tested  was  to  create  an 
extra  internal  source  of  heat  and.  thereby,  to  in- 
crease their  temperature  rise.    An  optimization 
procedure  was  developed  and  partially  checked  on  a 
digital  computer.    The  assembly  of  a  design  practice 
summarizes  the  favorable  aspects  of  two  contract 
periods. 


Hazeltine  Electronics  Corp.  ,  Little  Neck,  N.  Y. 
FEASIBILITY  OF  TRANSISTORIZING  BEACON, 
RADIO  AN/DPN-31(    ),   by  Robert  Olsen,   Ronald  A. 
Orlando,  and  others.    Final  technical  rept. ,  phase  1, 
15  June  56-14  Feb  57,  on  Contract  DA  36-039-sc- 
72417.    [1957J  61p.    18  refs.    Rept.  no.  9841; 
AD- 146  686. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  138  557 
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A  study  was  carried  out  to  determine  whether  it  is 
feasible  to  transistorize  Radio  Beacon  AN/DPN-31 
(XE-1)     It  was  concluded  that  transistorizing  all  stages 
of  AN/DPN-31(XE-1)  except  the  transmitter-oscillator, 
modulator,  and  modulator  driver  is  now  feasible. 
Breadboard  models  of  the  receiver,  decoder,  and  com- 
mand channels  and  the  blocking-oscillator  cham  were 
constructed  and  successfully  tested.    It  was  not  possi- 
ble to  reduce  the  modulation  power  required  by  grid 
pulsing  the  S-band  cavity.    Until  power  transistors  with 
higher  alpha-cutoff  frequencies  become  available,  a 
transistorized  modulator  and  a  transistorized  modu- 
lator driver  will  not  be  feasible,  except  that  restric- 
tions on  the  former  would  be  lessened  considerably  if 
technical  requirements  for  the  system  could  be  altered 
to  increase  the  delay  between  interrogation  and  reply 
to  12  ^sec  or  so.    The  partially  transistorized  beacon 
now  considered  feasible  would  be  no  smaller  and  might 
be  slightly  heavier  than  AN/DPN-31(XE-1).    However, 
if  a  transistorized  modulator  were  feasible,  large 
savings  in  size  and  weight  as  well  as  power  would  be 
possible. 


Hughes  Aircraft  Co. ,  Culver  City,  Calif. 
BEAM  POINTING  ERRORS  OF  LONG  LINE 
SOURCES,  by  M.   Leichter.    Rept.  on  Contract  AF 
30(602)1718.    Apr  59,  38p.    11  refs.    Technical  memo, 
no.  588. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  143  606 

The  relation  between  the  statistics  of  the  antenna 
beam  pointing  direction  and  the  phase  and  amplitude 
errors  at  the  source  has  been  obtained  to  first  order 
in  the  mean  square  errors,  under  certain  restric- 
tions, for  long  line  sources.    It  is  shown  that  when 
the  desired  phase  at  the  source  is  a  constant  the  re- 
sults are,  to  first  order,  independent  of  the  ampli- 
tude errors.    When  the  desired  amplitude  Is  also 
constant  there  is  a  simple  formula  for  computing  the 
allowable  rms  phase  error  at  the  source  when  the 
pointing  direction  is  required  to  lie  in  a  given  angular 
range  with  a  given  probability.    When  the  amplitude 
distribution  corresponds  to  the  Taylor  modified 
(sin  x)/x  pattern,  the  allowed  rms  phase  error  is 
obtained  from  the  constant  amplitude  case  by  a  multi- 
plicative factor  which  dejjends  only  on  the  one  param- 
eter characterizing  the  Taylor  distribution.    Ttiis 
function  is  plotted  for  the  range  corresponding  to 
sidelobe  ratios  of  13,  2  to  40  db.    At  40  db  die  allowed 
rms  phase  errors  are  about  three  fourths  of  the 
allowed  rms  pihase  errors  at  13.  2  db  (constant  ampli- 
tude) for  the  same  uncertainty  in  the  pointing  direc- 
tion.   The  results  are  applied  to  a  hypothetical  ex- 
ample and  to  an  actual  "Mills  Cross"  for  illustrative 
purposes. 


Institute  for  the  Study  of  Metals,  U.  of  Chicago,  111. 
IMPROVEMENTS  ON  A  SIMPLE  TEMPERATURE 
CONTROLLER,  by  C.  T.  Tomizuka  and  D.  Zimmer- 
man.  Rept.  on  Contract  AF  18(600)1489.  14  Nov  58, 
6p.  2  refs.  AFOSR-TN-58-942;  AD-205  084. 
Order  from  LC  mi$  1 .  80 ,  ph$  1 .  80  PB  1 38  420 

A  circuit  was  developed  to  be  an  improvement  over  a 
single  temperature  controller  previously  developed  by 
Wilson  and  presently  enjoying  use  in  many  laboratories. 
It  uses  a  transistor  preamplifier  followed  by  a  small 


thyratron  activating  a  relay.    The  buzz  frequency  can 
attain  10  cycles/sec . ,  a  frequency  which  would  de- 
stroy an  ordinary  relay. 


International  Telemetering  Corp.  ,   Los  Angeles, 

Calif. 
THE  TRACK- FOLLOWING  SERVO  SYSTEM.    Techni- 
cal rept.  no.  11  on  Computer  Set,  General  Information 
Data  AN/GSQ-16(XW-1)  (Photoscopic  Information 
Storage  Unit)  Contract  AF  30(602)1566.    20  Mar  57, 
32p.    RADC  TN-57-162;  AD-114  437. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  682 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,   Columbus. 
THE  AMPLITUDE  ANALYZER,  by  Arthur  C  Erdman, 
A.  B.  Fontaine,  and  David  G.  McConnell.    Rept.  on 
Contract  AF  41(657)70.    July  59,  21p.  2  refs.    WADC 
Technical  rept.  59-45;  AD- 227  481. 
Order  from  OTS  $0.  75  PB  161  110 

This  report  described  a  device  developed  for  extract- 
in^:  information  for  a  trend  analysis  of  low-frequency 
(0.  t>6  cpm  to  4.  98  cpm)  signals  with  respect  to  am- 
plitude of  occurrence  during  a  time  period.    The  sys- 
tem here  described  uses  30  mechanical  counters  to 
accumulate  a  score  equivalent  to  the  time  that  a  sig- 
nal dwells  within  a  predetermined  voltage  band.    A 
comprehensive  discussion  as  to  the  electronic  princi- 
ples and  techniques  is  provided. 


Machlett  Labs.  ,  Inc.  ,  Springdale,  Conn. 
EVALUATI(!)N  OF  UHF  PLANAR  TRIODE  TUBE 
TYPE  2C39A  IN  THE  POSITIVE  GRID  REGION,  by 
W.  Brunhart.   Final  technical  rept.  for  1  Feb- 
31  Oct  58  on  Contract  DA  36-039-sc-748l6.   [1958] 
44p. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  142  994 

Tests  were  performed  on  2C39A  and  2C39WA  type 
tubes  in  accordance  with  the  tentative  technical  re- 
quirement.   Based  on  the  accumulated  data,  test 
limits  are  proposed  for  inclusion  in  procurement 
specifications.    However,  it  is  recommended  for  the 
sake  of  uniformity  to  use  slightly  different  test  con- 
ditions and  corresponding  limits  and  to  eliminate  the 
positive  grid  current  division  test,  since  it  is  felt 
that  this  test  does  not  result  in  new  information  about 
the  tube.    It  was  found  that  the  presently  used  JAN 
specifications  do  in  no  way  cover  the  tube  p>erform- 
ance  with  respect  to  the  4.  5  ms  pulse  test. 


Magnetic  Research  Corp.,  El  Segundo,  Calif. 
NEW  METHODS  OF  MAGNETIC  PULSE  GENERATION, 
by  B.  M.  Wolff ramm.  Rept.  on  Improved  Electronic 
Components,  Contract  AF  33(616)2970.  Dec  5/,  55p. 
10  refs  .  WADC  Technical  rept.  57-66. 
Order  from  OTS  $1.50  PB  131  651 

The  efficiency  of  magnetic  pulse  generators  is  ana- 
lyzed by  locating  their  core  losses  .  Because  of  satu- 
ration of  magnetic  components  the  major  portion  of 
losses  can  be  found  in  the  cores  .  The  wanmeter  and 
calorimetric  methods  are  used  to  determine  the  losses 
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The  tubes  were  halogen-quenched, 
cylindrical  counter  tubes  with  cyli 
cathodes  3  in.  long  and  1/2  in.  in 
ing  a  5-mil  tungsten  anode  wire, 
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temperature  range  of  -55°  to  75*^C 
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Microwave  Electronics  Lab., 

New  Brunswick,  N.J. 
POWER  CONVERSION  WITH  NONLINEAR  RE- 
ACTANCES, by  Edward  Delia  Torre  and  Murray  D 
Sirkis.   Rcpt,  on  Contract  AF  49(638)554.  June  59, 
14p.  10  refs.  Research  rept.  59-1;  AFOSR-TN-59- 
596;  AD-217  181. 
Order  from  LC  mi$2,40,  pti$3.30  PB  143  958 

The  Manlcy-Rowe  relationships  for  a  nonlinear  re- 
actance are  derived  proceeding  from  the  voltage- 
charge  characteristic  for  a  capacitance.  The  method 
used  follows  the  work  of  Van  der  Ziel.  The  problem 
is  generalized  to  an  arbitrary  number  ot  generators  . 
A  criterion  on  the  degree  of  nonlinearity  required  for 
power  conversion  to  power  at  a  particular  frequency 
IS  also  derived,   A  condition  on  the  oscillator  fre- 
quencies is  found,  but  this  condition  proves  to  be  less 
strict  in  any  practical  case  than  the  Manley-Rowe  re- 
quirement of  incommensurability.  Output  filter  con- 
siderations are  also  discussed. 


Microwave  Engineering  Labs,,   Inc, ,   Palo  Alto 
Calif. 

INVESn CATION  OF  MICROWAVE  NON- LINEAR 
EFFECTS  UTILIZING  FERROMAGNETIC  MATE- 
RIALS, by  Wesley  P.  Ayres  and  Perry  H.  Vartanian 
Quarterly  progress  rept.  for  4  May-  2  Aug  58  on 
Contract  DA  36-039-sc-73278.    [1958J    27p.    3  refs 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  138  832  ' 

The  harmonic  generation  measurement  system  has 
been  improved  by  the  addition  of  a  new  more  sensitive 
crystal  detector,  a  calibrated  variable  attenuator,  a 
directional  coupler  and  a  phase  shifter.    A  ferromag- 
netic amplifier  has  been  operated  in  both  the  degen- 
erate and  non- degenerate  conditions  of  electro- 
magnetic mode  operation. 


Microwave  Physics  Lab.  ,   Sylvania  Electric  Products, 

Inc.  ,  Mountain  View,  Calif. 
HIGH  POWER  MAGNETIC  FIELD  CONTROLLED 
MICROWAVE  GAS  DISCHARGE  SWITCH,   by  S.  J. 
Tetenbaum  and  R.  M.  Hill.    Rept.  on  Contracts  DA  36- 
039-sc-(71053,   73188).    22  July  57,   69p.    19  refs. 
Technical  rept.   MPL-8;  AD- 142  943. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  138  554 

A  broadband  magnetic  field  controlled,  microwave  gas 
discharge  switch  is  described  which  is  capable  of 
rapidly  switching  high  peak  and  average  power  at  S  band. 
The  switch  consists  of  two  gas -filled  tubes  located  at 
the  junction  of  a  rectangular  waveguide  Y- configuration 
One  or  the  other  of  the  switch  tubes  is  fired  by  the  in- 
cident microwave  power  when  a  magnetic  field  is 
applied  to  it.    The  high  electron  density  of  the  discharge 
acts  like  a  short  circuit  in  one  input  arm  of  the  Y 
effectively  connecting  the  other  input  arm  to  the  output. 


Polytechnic  Inst,  of 


Microwave  Research  Inst. 

Brooklyn,  N.  Y. 
BROADBAND,   BEAD- SUPPORTED  COAXIAL  LINES 
AND  FITTINGS,  by  Paul  G.  Mariotti.    Final  rept.  on 
Contract  DA  36-039- sc- 64456.    16  Mar  56,  74p. 
Rept.   no.   R- 474- 56;  PIB-404. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  129  483 
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Type   T^J"  Connectors  were  designed  for  use  with 
1/2"  O.  D.  and  7/8"  O.  D.  semiflexible  Styroflex 
Line  of  both  waterproof  and  pressurized  types.    In 
addition,  a  7/8"  RETMA  rigid  line  flange  was  modi- 
fied to  accept  a  7/8"  O.  D.  semiflexible  Styroflex 
line.    A  rotary  joint  in  7/8"  RETMA  line  has  been 
designed  and  developed.    This  design  was  then  scaled 
and  constructed  for  the  1-5/8"  O.  D.  RETMA  line. 
Values  of   ^/Xg  as  a  function  of  frequency  were 
calculated  for  the  1/2"  Styroflex  line  for  higher 
mode  operation.    Values  of  V  ^  g  as  a  f unaion  of 
frequency  were  also  calculated  for  the  7/8"  line  up 
to  the  first  critical  frequency.    The  changes  of 
X  /X  g  are  indicative  of  characteristic  impedance 
change.    The  values  of  A/>g  were  checked  experi- 
mentally for  the  7/8"  line  by  means  of  a  cavity 
technique.    A  comparison  of  performance  parameters 
for  various  Styrof\ex  type  line  is  presented. 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
COUPLED  LEAKY  WAVEGUIDES.    II.    TWO  PARAL- 
LEL SLITS  IN  A  CYLINDER,  by  S.  Nishida.    Rept. 
on  Contract  AF  19(604)2031.    10  June  59,   22p.   4  refs. 
Research  rept.   R-746-59:  PIB-674;  AFCRC-TN-59- 
392. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  400 

Theoretical  expressions  are  derived  for  the  effects  of 
mutual  coupling  between  two  parallel  leaky  wave 
antennas  which  consist  of  slitted  rectangular  wave- 
guides located  in  a  cylinder.    The  expressions  derived 
are  presented  in  terms  of  the  infinite  plane  result 
with  additional  terms  due  to  the  curvature  of  the 
cylinder.    The  graphical  presentation  of  the  numerical 
attenuation  constants  for  the  cylindrical  case  are 
compared  with  those  for  the  infinite  plane.     (See  also 
PB  135  401) 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N,  Y, 
FREQUENCY  TRANSFORMATION  AND  TRANS- 
MISSION LINE   FILTERS,  by  Yosef  Shalev  and  Eugene 
N.  Torgow.  Rept.  on  Contract  AF  30(602)1650. 
29  Apr  59,  86p.  11  refs.  Research  rept.  R-706-59; 
PIB-634;  RADC-TN-59-181;  AD-216  435. 
Order  from  LC  mi$4,80,  ph$13,80  PB  143  769 

A  technique  for  the  design  of  high-pass  and  band-pass 
transmission  line  filters,  by  transformation  from  low- 
pass  prototype  transmission  line  filter  was  investi- 
gated. Dealing  with  networks  comprised  of  commensu 
rate  sections  of  line,  a  change  of  variable  X  =  j  tan  fi 
was  introduced.  The  new  variable  A  may  be  regarded 
as  a  frequency  variable,  and  it  has  been  shown  that 
theorems  and  synthesis  procedures  for  lumped  ele- 
ment networks ,  can  be  adopted  and  applied  directly  to 
the  distributed  case.  A  general  proof  as  to  the  validity 
of  the  transformation  technique  for  filter  design  in  the 
lumped  element  case  is  worked  out  and  the  physical 
realizability  of  the  transformed  functions  is  demon- 
strated. In  an  analogous  manner,  the  applicability  of 
the  transformation  technique  to  distributed  networks 
in  the  a  plane  was  examined , 


Microwave  Research  Inst, ,  Polytechnic  Inst,  ctf 

Brooklyn,  N,  Y. 
TUNABLE  MICROWAVE  FILTER S»   by  Danlyo 
Jacenko  and  Eugene  N.  Torgow.    Rept.  on  Contract 
AF  30(602)1650.    6  May  59,  67p.    8  refs.    Research 
rept.  R-740-59;  PlB-668;  RADC-TN-59-180; 
AD-216  436. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  143  768 

Tunable  bandpass  microwave  filters  with  independ- 
ently adjustable  upper  and  lower  cutoff  frequencies 
have  been  developed.    These  filters  use  the  hybrid 
junction  cutoff  waveguide  structure  which  is  modi- 
fied, in  the  waveguide  case,  oy  the  introduction  of 
variable  height  ridges  in  the  cutoff  waveguide  sec- 
tions.   The  center  frequency  erf  the  pass  band  can  be 
varied  over  a  maximum  band  of  20%  and  the  band- 
width can  be  varied  from  1.  5%  to  20%  with  low  pass 
band  losses.   The  maximum  insertion  loss  at  mid- 
band  is  1. 0  db.  for  the  narrowest  bandwidth.    It  has 
been  shown  that  this  loss  can  be  significantly  re- 
reduced  by  minimizing  the  reflections  from  the 
tapered  line  inputs  to  the  cutoff  waveguide  sections. 


National  Bureau  of  Standards,   Washington,   D.  C. 
RESISTANCE  DIODE  BRIDGE  CIRCUIT  FOR  TEM- 
PERATURE CONTROL,   by  Lawrence  H.  Bennett  and 
Van  M.  Johnson.    Oct  59,  4p.  3  refs.    Technical 
note  34. 
Order  from  OTS  $0.  .50  PB  151  393 

The  conventional  ac  bridge  gives  irregular  perform- 
ance including  loss  of  temperature  control  when  the 
temperature  error  exceeds  a  certain  critical  value. 
The  present  note  describes  a  simple  method  of 
achieving  stable  temperature  control  over  a  large 
range  of  temperatures. 


Naval  Air  Development  Center,  Johnsville,  Pa. 
A  TRANSISTOR  ZERO- CROSSING  DETECTOR,   by 
John  S.  Denelsbeck.    16  Oct  58,    13p.    1  ref.    Rept.  no. 
NADC-ED-5826;  AD- 208  277. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  108 

A  transistor  detector  is  described  which  generates  a 
pulse  whenever  the  input  waveform  pjasses  through 
zero.    This  device  utilizes  a  combination  of  two 
grounded-emitter  amplifiers  which  are  fed  by  input 
signals  of  opposite  phase  relationship.  Although 
specifically  designed  for  use  in  a  synchro  shaft  posi- 
tion encoder,  this  zero-crossing  detector  also  has 
application  as  a  composite  pulse  generator  and  as  a 
frequency  doubler. 


Naval  Ordnance  Lab. ,  White  Oak,   Md. 
A  FERRORESONANT  REGULATOR  WITH  CON- 
TROLLABLE OUTPUT,  by  George  Schc^an. 
2  Oct  57,   29p.    5  refs.    NAVORD  rept.  5741. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  308 

A  solution  to  the  problem  of  obtaining  essentially 
instantaneous  correction  for  A.  C.  line  voltage 
changes  is  shown.    The  combination  of  a  ferro- 
resonant  regulator  having  controllable  output  voltage 
with  degenerative  feedback  to  produce  a  regulator 
having  constant  output  voltage  for  changes  in  line 
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voltage,  frequency  and  load  condidons  is  discussed. 
Design  procedures  and  actual  construction  details 


erf  a  1000  VA  ferroresonant  circui 


are  given. 


I 


Naval  Ordnance  Lab.,  White  Oal,  Md, 
THEORY  OF  NOISE  IN  A  MULTIDIMENSIONAL 
SEMICONDUCTOR  WITH  A  P-N  JUNCTION,  by  Max 
Solow.  Doctoral  thesis.   26  June  $[7,  102p.  18  ref  s . 
NAVORD  rept.  5762;  AD-205  428. 
Order  from  LC  nii$ 5.70,  ph$  16. 80  PB  144  046 


In  the  p-n  junction  the  noise  is  the 
ations  in  the  minority  carrier  den; 
n-type  material  and  electrons  in 
The  noise  problem  is  solved  by  u 
equations  and  interpreting  the  dis 
random  forces . 


result  of  fluctu- 
ity,  holes  in  the 

the  p-type  material, 

sing  Langevin 

iributed  sources  as 


Naval  Research  Lab.  ,  Washington 
AN  AUTOMATIC  RADAR  RANGE 
SYSTEM,   by  John  E.  Abel  and  Char! 
rept.    11  Aug  58.   27p.    Rept.   5170 
Order  from  LC  mi$2.  70,   ph$4.  80 


The  design  and  construction  of  a 
automatic  range  tracking  system 
from  the  moon  is  reported.    The 
fer  function  employed  is  based  u 
of  the  signal  due  to  the  maximum 
variation  with  time  and  upon  "vel 
quirements  arising  from  the  natu 
The  impracticality  of  conventional 
methods  in  repeated  experimental 
system  development  of  transfer 
from  100  rad/sec  to  below  0.  0001 
employment  of  analog  techniques 
testing  method  by  which  open -loop 
are  determined  from  closed- loop 


high- 


Naval  Research  Lab.  ,   Washington 
ELECTROMAGNETIC  PROBES  FOR 
MEASUREMENTS,   by  D.  C.  Rohlfs 
and  F.  E.  Boyd.    Interim  rept.  5  0<^t 
NRL  rept.   5378. 
Order  from  LC  mi$3.  30,  ph$7.  80 


A  set  of  detailed  drawings  of  horns 
heat -protection  covers  and  photogrbph 
structures  illustrate  the  instrumenation 
NRL  to  provide  the  focused  electro  nagnetic 
used  in  flame-conductivity  studies, 
have  been  compiled  for  the  conveni 
in  the  field  of  rocket -exhaust  studiis 


Naval  Research  Lab.,   Washington 
INVESTIGATION  OF  OSCILLATOF 
FOR  USE  WITH  CR-9/U  OVER-MODE 
UNITS,  by  Bertram  C.  HUl,  Jr.  anfl 
Kenyon.    1  Nov  47,  declassified  15 
NRL  rept.  no.   R-3158. 
Order  from  LC  mi$3. 00,  ph$6. 30 


The  overall  performance  of  some 
CR-9/U  over  Mode  Crystal  Units 


D.  C. 
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D.  C. 
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CRYSTAL 
Sylvaine  L. 
Dec  53.    35p. 


PB  129  172 

cbrly  production 
wps  evaluated 


in  the  activity  in  terms  of  series  resonant  resistance 
frequency  stability  and  the  type  of  holder  used  to 
mount  the  crystal  plate.    Crystal  activity  was,  on 
the  average,  satisfactory.    Frequency  drift  was 
generally  excessive  and  further  tests  showed  that 
both  crystal  frequency  stability  and  crystal  activity 
were  functions  of  the  voltage  affiled  across  the 
unit  -  the  lower  the  voltage  drive  across  the  unit,  the 
greater  the  crystal  frequency  stability,  with  activity 
varying  with  drive. 


Naval  Research  Lab.  ,  Washington.   D.  C. 
A  THREE- LEVEL  CHROMIUM  ION  MASER,   by 
M.  A.  Garstens  and  W.  W.  McAllister.    Progress  rept. 
13  Nov  59,   Sp.   4  refs.    NRL  rept.  5400. 
Order  from  OTS  $0.  50  PB  151  996 

A  brief  discussion  of  three-level  solid  state  maser 
theory  is  presented,  as  well  as  the  experimental  re- 
sults for  a  chromium  ion  ruby  maser  operated  both 
at  temperatures  of  liquid  helium  and  liquid  nitrogen. 


Naval  Research  Lab.  ,  Washington,   D.   C. 
THE  ZERO  CROSSING  PROBLEM,   by  D.  F.  Grady. 
Interim  rept.    10  Nov  59,   22p.   4  refs.    NRL  rept.  5397 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  142  595 

One  of  the  basic  problems  encountered  in  the  analysis 
of  signals  is  that  of  determining  the  effect  of  noise, 
which  is  inevitably  present  along  with  the  signal,  on 
the  frequency  of  the*  signal.    One  method  of  determining 
frequency  is  to  measure  the  number  of  crossings  of 
the  zero  axis  by  the  signal.    A  pure  sine  wave  of  fre- 
quency fo  would  have  2fo  zero  crossings  per  second. 
A  sine  wave  has  a  fixed  frequency,  whereas  random 
noise  is  composed  of  a  mixture  of  frequencies;  when 
noise  is  present  with  a  sine  wave,  the  frequency  of  the 
composite  signal  will  be  in  doubt  due  to  the  random 
variations  of  the  noise.    Cne  approach  to  predicting 
the  frequency  of  a  compKJSite  signal  of  a  sine  wave 
plus  noise  is  to  determine  by  measurement  the  num- 
ber of  zero  crossings  of  the  composite  signal.    This 
method  of  analysis  includes  the  case  of  predicting  the 
frequency  of  random  noise  as  an  introduction  to  the 
case  of  random  noise  plus  a  sine  wave.    For  a  sine 
wave  plus  random  noise  passed  through  a  low-pass 
filter  with  a  cutoff  frequency  of  five  times  the  fre- 
quency of  the  sine  wave  and  an  input  signal-to-noise 
ratio  of  one,   it  was  found  that  the  frequency  of  the 
composite  signal  determined  by  measuring  the  num- 
ber-of  zero  crossings  was  over  twice  the  frequency  of 
the  input  sine  wave.    A  set  of  curves  was  plotted  for 
various  low-pass  and  bandpass  filters. 


Navy  Electronics  Lab. ,   San  Diego,  Calif. 
TECHNIQUES  FOR  RECORDING  SURFACE  BIO- 
ELECTRIC DIRECT  CURRENTS,  by  A.  Ford  and 
J.  L.  Leonard.    6  May  58,  23p.  16  refs.    Research 
rept.  no.  839. 
Order  from  LC  mi$2.  70,  ph$4.  80         PB  143  733 

Despite  its  potential  value  in  human  engineering, 
bioelectric  DC  recording  has  been  neglected  in 
comparison  with  AC  recording.    The  neglect  is  a 
result  of  the  experimental  difficulties  encountered 
in  IX!  recording,  particularly  in  avoiding  electrical 
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drift  effects.   This  report  describes  successful  DC 
recording  techniques,  largely  developed  at  NEL, 
with  special  emphasis  on  the  fabrication  and  appli- 
cation of  silver -silver  chloride  electrodes. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
EXTENSION  OF  NULL -RECEPTION  ANALYSIS  TO 
BINARY  COMMUNICATION  SYSTEMS  EMPLOYING 
ENVELOPE  DETECTION,   INCLUDpJG  FSK,  by 
J.  J.  Metzner  and  K.  C.  Morgan.    Scientific  rept. 
no.  8  on  Contract  AF  19(604)1964.    1  July  59,   120p. 
24  refs.    AFCRC-TN-59-562. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  143  662 

The  effects  of  applying  the  null-zone  decision 
mechanism  to  two  types  of  envelope-detection 
systems  have  been  investigated,  and  comparisons 
have  been  nude  with  previous  results  for  synchro- 
nous-detection systems,  primarily  within  the  frame- 
work of  discarding  and  cumulative  decision -feedback 
configurations.  (See  also  PB  142  384) 


Office  of  Scientific  Research  and  Development. 

Div.  6. 
A  MANUAL  OF  CALIBRATION  MEASUREMENTS 
OF   SONAR  EQUinvlENT    Summary  technical  rept. 
vol.   11,  on  Contract  OEMs r- 1130.    1946,  declassi- 
fied 17  July  58.    360p.   229  refs.    AD- 200  789 
Order  from  LC  mi$ll.  10,  ep$57.  60        PB  144  163 

Contents: 

Standards  used  by  the  underwater  sound  reference 

laboratories 
U.  S.   Navy  sonar  equipments 
Domes 

British  and  Canadian  equipment 
Naval  laboratories'  designs 
NDRC  division  6.  1  designs 
Industrial  designs 


Ohio  State  U.   Research  Foundation,  Columbus. 
STUDY  OF  RADIOTELEPHONE  VOICE  PROCE- 
DURES AND  RELATED  RESEARCH,  by  Henry  M. 
Moser.    Final  rept.  for  1  Dec  55-30  Sep  58  on 
Contract  AF  19(604)1577.    30  Sep  58,  37p.    42  refs. 
AFCRC-TR-58-52;  AD- 160  711. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  138  593 

Experimental  work  along  applied,  theoretical,  and 
exploratory  lines  with  special  attention giventorec- 
ommcixled  research  along  lines  suggested  by  the 
International  Civil  Aviaticxi  Organization  on  an 
International  Language  for  Aviation  as  well  as  addi- 
tional work  with  hand  signals  in  aviation. 


Palmer  Physical  Lab.  ,  Princeton  U.  ,  N.  J. 
SIGNAL  TO  BACKGROUND  RATIO  OF  GATED  AND 
UNGATED  IMAGE  TUBES,  by  Geo.  T.   Reynolds  and 
D.  Scarl.  Technical  rept.  no.  20  on  Contract  Nonr- 
1858(06).   12  Nov  58,   16p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  429 


Pittsburgh  Consolidation  Coal  Co.  ,  Library,  Pa. 
CONVERSION  OF   CARBONACEOUS  FUELS  TO 
ELECTRICAL  ENERGY,  by  Everett  Gorin  and 
Howard  L.  Recht.  Final  rept.  for  15  Aug  57- 
14  Aug  58  on  Contract  DA  36-039- sc-74941.   [1958] 

Sder  from  LC  mi$3.  90.  ph$10.  80  PB  138  803 

This  work  was  directed  toward  the  development  of  a 
high  temperature  fuel  cell  whose  electrochemical  out- 
put is  derived  from  the  free  energy  change  in  the 
combustion  of  gaseous  fuels  with  air.    The  ultimate 
aim  is  the  developirent  of  a  cell  which  may  be  used  in 
an  integrated  fuel  cell  -  gasification  system.    It  sum- 
marizes the  results  of  the  present  one- year  contract. 
Procedures  have  been  worked  out  for  the  preparation 
of  double-porosity  lithiated  nickel  oxide  air  elec- 
trodes, and  ultra- strong  magnesia  electrolyte  mat- 
rices    The  experiniental  work  has  been  earned  to 
the  point  wherrf  operations  can  be  conducted  with 
pressurized  double  porosity  electrodes.    Stable  short 
term  outputs  of  over  4x10-2  watts/cm2  at  approxi- 
mately 0.  5  volts  have  been  obtained  with  both  silver 
gauze  and  lithiated  nickel  oxide  electrodes. 


Plasmadyne  Corp.  ,  Santa  Ana,  Calif. 
FUNDAMENTAL  INVESTIGATIONS  OF  ELECTRICAL 
SOURCES.  VOLUME  II.  BATTERIES,  by  Emil  J. 
Hellund.   Rept.  on  Contract  AF  49(638)332    24  Apr  59, 
99p    E-2FR049-332,  AFOSR-TN-59-430    AD-214  780. 
Order  from  OTS  $2.  25  PB  161  262 

The  following  section  comprises  a  summary  of  per- 
formance characteristics,  structure,  power  weight 
ratios,  and  power  volume  ratios,  whenever  available 
of  chemical  batteries.    Performance  data  include  such 
items  as  watt  hours  per  pound,  watt  hours  per  cubic 
inch,  behavior, at  low  temperatures,  unactivated shelf 
life    activated  shelf  life,   rechargeability,  reliability, 
open  circuit  voltage,  average  operating  voltage,  and 
adaptability  for  particular  service.    Fuel  cells,  essen- 
tially of  the  same  class  of  converters  of  chemical 
energy  into  electrical  energy  will  be  discussed.    So- 
called  nuclear  batteries  are  presented  last. 


Radiation,  Inc.  ,  Melbourne.  Fla. 
TELEMETRIC  DATA  TRANSMITTING  SET  AN/AKT- 
14  AND  TELEMETRIC  DATA  RECEIVING  SET 
AN/UKR-7(XA-2).   Final  engineering  rept.   on  Contract 
AF  33(600)27465.    29  Dec  58.  207p.    14  refs. 
Order  from  LC  mi$9.  30.  ph$31.  80  PB  143  093 


Radio  Corp.  of  America,  Camden,  N.  J. 
TRANSISTORIZED  INTERPHONE  MICROPHONE 
AMPLIFIER,   by  Willard  F.  Meeker  and  R.  Michael 
Carrell.    Final  rept.  on  Contract  DA  36-039-sc-64453. 
ri954l  195p.   14  refs.    AD- 151  762. 
Order  from  LC  mi$8.  70.  ph$30.  30  PB  138  552 

Articulation  tests  were  conducted  to  determine  how  to 
make  the  best  use  of  speech  peak  clipping,  preemphasis, 
deemphasis.  and  AGC  in  the  microphone  amplifier  of  an 
interphone  system  for  Army  aircraft  in  which  the  noise 
can  be  as  high  as  120  db.    The  system  considered  uses 
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M-33/AIC  microphones.  H-70/A 
ing  amplifiers  of  the  AN/AIC-l" 
cation  set.    Results  indicated  tl 
deemphasis  should  be  used,  6  to 
should  be  provided  (under  com 
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listener  noise,  93%  with  less 
and  120  db  of  listener  noise,  ana 
of  about  50  db  of  talker  and  lis 


C  headsets,  andlistfen- 
2  XC-l)intercommuni- 
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Raytheon  Co.  ,  Newton.  Mass 
INVESTIGATION  OF  THE  COR|RELATION 
STANDARD  DIODE  EMISSION 
FINDINGS  WITH  PRODUCTION 
STANDARD  PRODUCTION   EQU|IPMENT 
C.  Bardsley  and  others.   Scienti 
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An  evaluation  and  explanation  oil  a  rapid  method  for 
the  deter minauon  of  dynamic  cathode  activity  is  de- 
scribed. The  results  of  a  labor  itory  study  of  the 
effect  of  high  and  low  pilot  voltages  on  the  decomposi 
tion  rate  of  the  cathode  coating 
the  pilot  voltage,  the  faster  the 


Also,  a  method  for  the  determination  of  rhe  proper 


coil  orientation  and  the  results 
included. 
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Rome  Air  Development  Center,  Griff  is  s  AFB,  N.  Y. 
ACCURACY  IN  THE  ESTIMATION  OF  DEVIATIONS 
FROM    THE  GLIDEPATH  AS  A   FUNCnON  OF 
DISPLAY  CONFIGURATION,  by  Edward  F.  LaForge 
and  Edmund  J.  Kennedy.    June  59,   Up.    RADC-TN- 
59-140;  AD-214  493. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  081 

This  report  describes  the  results  of  a  cnmparative 
evaluation  of  two  precision  approach  displays.    The 
currently  used  azimuth-elevation  CRT  display  was 
found  to  be  less  accurate  in  estimating  quantified 
deviations  from  the  glidepath  than  a  display  with 
visual  references  enabling  rapid  perception  of  devi- 
ations in  azimuth  and  elevation.    The  detection  of 
changes  in  these  two  dimensions  is  a  critical  require- 
meit  in  monitoring  guidance  by  both  automatic  and 
manual  precision  approach  and  landing  systems. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
DESIGN  AND  DEVELOPMENT  OF  A  HIGH- 
FREQUENCY  RECEIVING -ANTENNA  MULTI- 
COUPLER,  by  Donald  W.  Sykes.    Rept.  on  Contract 
A F  30(602)1492.    Oct  59,   40p.    RADC-TR-59-117. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  954 

This  report  lists  the  technical  characteristics  of 
the  CU-483(XW-1)/GR  antenna  multicoupler 
developed  by  CGS  Laboratories,   Stamford,  Connecti- 
cut, for  Rome  Air  Development  Center  under  Con- 
tract AF  30(602)1492.    This  equipment  was  developed 
to  satisfy  the  current  antenna  coupler  requirements 
of  AACS  and  other  Air  Force  organizations.    The 
antenna  multicoupler  possesses  exceptional  perform- 
ance characteristics  and  provides  for  the  simul- 
taneous operation  of  ten  high-frequency  receivers 
from  one  antenna. 


Rnme  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
INTELLIGIBILITY  TESTS  ON  THE  R-361  (GRR-7) 
RECEIVER  IN  THE  PRESENCE  OF   RF  PULSE 
INTERFERENCE,  by  Joseph  G.   Molnar.   June  59, 
lOp    1  ref.   RADC-TN-59-198;  AD-216  700. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  142  944 

The  results  of  the  effects  of  RF  pulse  interference 
on  a  UHF  voice  receiver  are  discussed.    Percentage 
word  articulation  is  presented  for  desired  signal 
levels  of  3  -  100  microvolts  in  the  presence  of  peak 
pulse  interference  20  -  60  db  greater.    Test  results 
on  the  R-361  receiver  indicate  that  RF  peak  pulse 
interference 40  db  greater  than  the  desired  signal 
level  will  enable  a  listener  to  obtain  at  least  50  per- 
cent word  articulation  and  at  least  83  percent  sen- 
tence intelligibility. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
INTELLIGIBILITY  TESTING  OF  VOICE  COMMUNI- 
CATION SYSTEMS,  by  George  E.  Renaud.   May  59, 
lOp    4  refs  .  RADC-TN-59-156;  AD-215  023. 
Order  from  LC  mi$1.80,  ph$1.80  PB  143  750 

This  repon  describes  methods  of  testing  voice  com- 
munication.  Particular  emphasis  is  placed  on  the  use 
ot  PB-50  lists,  developed  by  Harvard  University,  in 
testing  actual  speakers  and  listeners  . 

Rome  Air  Development  Center,  Griffiss  AFB.   N.   Y. 
UTILIZATION  OF  AIR   STRUCTURES  IN  USAF 
GROUND  ELECTRONIC  SYSTEMS,   by  Albert  A. 
Ondrejka.    Aug  59,   45p.   5  refs.    RADC-TR-59- 137; 
AD-225  509. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  143  580 

This  report  is  intended  to  acquaint  the  reader  with 
so-called  air  structures  which  have  been  recently  de- 
veloped and  show  great  promise  for  use  in  electronic 
aircraft  control  and  warning  systems.    Their  present 
status,  as  applicable  to  military  operations,   is  re- 
viewed in  general,  and  prominent  types  are  discussed 
more  closely  for  the  purpose  of  presenting  their  basic 
features  and  characteristics.    Advantages  and  disad- 
vantages associated  with  air  structures  operating 
under  actual  conditions  are  revealed,  and  recommen- 
dations regarding  further  development  work  are  indi- 
cated.   Properties  inherent  to  air  structures  tend  to 
suggest  their  wider  future  applications,   including 
operations  in  outer  space. 


Sonotone  Corp.,  Elmsford,  N.  Y.  ^ox>roxrr 

INVESTIGATION  LEADING  TO  THE  DEVELOPMENT 
OF  A  NICKEL  CADMIUM  BATTERY  HAVING  A 
HERMETICALLY  SEALED  CONSTRUCTION,  by 
Irwin  M.  Schulman  and  Paul  F.  Ritterman.   Final  rept. 
for  10  Aug  56-30  Nov  57  on  Contract  DA  36-039- sc- 
73009.  [1957]  86p.  7  refs  .  AD  153  553. 
Order  from  LC  mi$4.80,  ph$13.80  PB  143  664 

Automatic  cycling  (60  minute  charge  -  40  minute  dis-  ^ 
charge)  was  continued  for  the  3-1x1  (0.45  A. H.) 
batteries  at  discharge  rates  of  0.07  to  0.20  amperes  . 
The  effects  of  temperature,  rate  of  charge,  and  elec- 
trolyte concentration  on  the  reaction  rate  of  the 
charged  negative  cadmium  plate  with  oxygen  in  the 


presence  ot  potassium  hydroxide  solution  was  investi- 
gated.  Summaries  of  all  reaction  rate  studies  done 
under  this  contract  are  shown. 


Sparton  Radio- Television  Div.  ,  Sparks- Withingion 

Co.  ,  Jackson,  Mich. 
FREQUENCY  METER  FR-4/U,   by  Milton  Kaufman. 
Final  engineering  rept.  on  Contract  DA  36-039- sc- 
5642.    10  June  53,  86p. 
Order  from  LC  mi$4.  80,  ph$l3.  80  PB  143  752 

It  was  determined  by  Sparton  that  the  Cover nmenr 
furnished  models  would  not  meet  specifications  with 
regard  to  stability,  output,  and  spurious  responses. 
In  the  proxy  oscillator  sub- chassis,  the  type  of  oscil- 
lator circuit  has  been  changed  to  a  tuned-grid  type, 
the  order  of  frequency  multiplication  is  different  and 
a  substantial  mechanical  and  electrical  re-design  has 
been  accomplished.    These  changes  have  resulted  in 
better  stability  and  reduced  spurious  responses.    A 
tuning  meter  has  been  added  and  the  r-f  output  has 
been  boosted  on  some  bands.    In  addition,  a  separate 
mixer  tube  is  now  used  and  provides  more  stable 
operation.    A  CR-36/U  (I250kc)  crystal  oscillator  of 
a  type  recommended  by  the  Signal  Corps  is  now  being 
used  in  the  crystal  oscillator-divider  sub-chassis. 
A  nuinber  of  divider  circuits  were  experimented  with. 
The  type  now  used  is  similar  to  the  original  design, 
but  has  been  stabilized  and  is  not  free- running.    In 
the  harmonic  selector  sub-chassis,  the  blocking  os- 
cillator has  been  stabilized  with  respect  to  line  volt- 
age variations.    Amplitude  variations  between  har- 
monics have  been  minimized  and  spurious  outputs 
from  the  sub-chassis  considerably  reduced.    The 
function  switch  has  been  greatly  simplified  and  the 
comparitor  switch  which  was  necessary  in  the  model 
eliminated.    The  interpolation  oscillator  has  been 
changed  to  a  tuned-grid  type.    To  improve  oscillator 
perforinance  coils  of  better  Q  have  been  wound  and  a 
large  shield  can  be  used.    Mechanical  design  has  been 
improved  to  provide  better  frequency  stability.    The 
indicator  sub-chassis  has  undergone  considerable 
change  and  simplification.    Iron-core  plate  chokes 
have  been  eliminated  in  favor  of  d-c  coupling  to  the 
oscilloscope  deflection  plates.    The  audio  amplifier- 
expander  has  been  greatly  simplified  and  improved 
in  performance.    A  negative  high-voltage  supply  is 
now  used  for  the  oscilloscope  and  facilitates  simpli- 
fication of  the  circuits.    In  the  power  supply,  a 
series-type  regulator  is  used  instead  of  the  gas  tubes 
used  in  the  model.    Better  regulation  under  varying 
line  voltage  conditions  is  obtained. 


Sprague  Electric  Co.  ,   North  Adams.  Mass. 
FOLDED  FOIL  SINUSOIDAL  POTENTIOMETER. 
Final  Engineering  rept.  on  Contract  NObsr- 52366. 
July  58.   78p. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  559 


Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif. 
CIRCUIT  CONSIDERATIONS  IN  TRAVELING- WAVE 
PARAMETRIC  AMPLIFIERS,   by  C.    V.   Bell  and 
G.  Wade.   Rept.  on  Contract  AF  19(604)1847. 
28  Aug  59,  31p.  7  refs.  Technical  rept.   no.   316-1. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  483 
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This  paper  presents  the  circuit 
priate  to  wide- band  operation  in  i 
parametric  amplifier.    The  mode 
is  a  transmission  line  periodica 
metric  diodes.    The  diodes  const 
elements.    Across  each  diode  is 
voltage  which  produces  a  time- 
A  Brillouin  diagram  for  the  st 
Oi  vs  P)  can  be  computed  from  the 
ditions  for  high  gain,  wide  band, 
characteristics  are  conveniently 
this  diagram. 
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Three  different  models  of  the  heljitron  were  constructed. 
The  first  tube  showed  that  an  operational  helitron  was 
feasible.    The  second  tube  contained  modifications  per- 
mitting operation  at  relatively  large  currents.    These 
modifications  also  eliminated  undesirable  modes  pres- 
ent in  the  first  model.    The  third  model  had  modifica- 
tions leading  to  a  better  understanding  of  the  behavior 
at  the  device.    The  experimental  data  on  the  three  tubes 
are  presented.    A  few  of  the  pertjinent  experimental 
data  are:  continuous  voltage  nmii^ from  1.  2  to  2.  4  kMc 
with  an  accompjanying  change  in 
650  to  1700  volts;  power  output  i 


uning  voltage  of  from 
in  the  vicinity  of  1  to 


10  milliwatts;  and  start-oscillation  current  is  approxi 


mately  0.  4  ma  for  a  structure  4 


Stanford  Electronics  Labs 
AN  INVESTIGATION  OF 
SAGE  IN  IONIC  PARAMAGNET$ 
SOLID-STATE  MASERS,   by  W. 
on  Contract  AF  19(604)1847.    20 
40  refs.    Technical  rept.  no.  211 
Order  from  LC  mi$8.  10,  phJ27 


inches  long. 


Stanford  U.  ,  Calif. 

adiabKtic  rapid  pas- 
for  use  in 

iiV.  Anderson.    Rept. 
Apr  59,    171p. 
-1;  AD-220  584. 
30  PB  143  327 


The  theory  of  adiabatic  rapid  passage  and  the  first 
applications  were  used  in  the  study  of  nuclear  mag- 
netic moments.    This  study  extefids  the  results  to 
electron  spin  resonance  system^  with  emphasis  on 
Ionic  paramagnets.    The  theory  of  adiabatic  rapid 
passage  is  shown  to  apply  to  anyj  two-level  quantum 
system  under  the  appropriate  cohditions.    Interactions 
with  other  quantum  levels  and  interactions  not  taken 
account  of  in  the  simple  theory  developed  are  then 
described  by  phenomenological 
is  shown  that  the  only  significant 
adiabatic  rapid  passage  experii 
tice  relaxation  time.    Several  t^ 
discussed. 


Relaxation  times.    It 
relaxation  time  in 

3nts  is  the  spin-lat- 
;s  of  masers  are 


Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
MICROWAVE  INTERACTION  OP  ELECTRON  BEAMS 
AND  NON-PROPAGATING  PERIODIC  STRUCTURES, 
by  J .  A .  Ruetz .  Technical  rept . 
Nonr- 225(24).   27  Mar  58,  157p, 
Order  from  LC  mi$7.50,  ph$24, ; 


The  possibility  of  obtaining  gain 
propagating  structures  is  invest 
makes  use  of  an  equivalent  circuit 


no .  30  on  Contract 
21  refs,  AD- 156  783. 
30  PB  138  588 


in  periodic  non- 
gated.  The  analysis 
representation  of 


the  microwave  structure.  The  electron  beam  is  as- 
sumed to  flow  through  constant-field  gaps  followed  by 
field-free  drift  regions  .  The  gap  voltage  is  associated 
with  two  different  voltages  of  the  equivalent  circuit. 
One  case  assumes  that  the  gap-voltage  is  the  voltage 
appearing  across  a  part  of  the  shunt  branch  of  the 
equivalent  circuit  while  the  other  case  assumes  that 
the  gap- voltage  is  the  voltage  across  pwrt  of  the  series 
branch  of  the  equivalent  circuit.  It  is  shown.by  making 
traveling-wave  tube  approximations,  that  the  first 
case  reduces  to  a  Bemier  type  analysis  while  the 
second  is  a  Pierce  type  analysis . 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
FEASIBILITY  STUDY  OF  AIRCRAFT  ANTENNAS 
FOR   FORWARD- SCATTER  AND  METEOR -BUR  ST 
COMMUNICATION,  by  J.  F.  Cline.   Rept.  on  Con- 
tract AF  19(604)3458.  July  59,  63p.   38  refs.   Tech- 
nical rept.   no.   66,  AFCRC-TN-59-397. 
Order  from  LC  mi$3.  90.  ph$10.  80  PB  143  398 

The  characteristics  of  the  tropospheric  forward- 
scatter  and  meteor- burst  modes  of  propagation  are 
discussed  insofar  as  they  affect  the  design  of  aircraft 
antennas.    Considering  the  antenna  design  limitations, 
the  existing  frequency  allocations,  the  propagation 
characteristics,  and  the  cosmic  and  thermal  noise 
spectra,  it  is  concluded  that  the  best  frequency  for 
air-ground  or  ground-air  forward- scatter  communi- 
cation is  about  225  Mc.    It  is  also  concluded  that  the 
best  frequency  for  air-ground  or  ground-air  meteor- 
burst  communication  is  about  50  Mc,  although  fre- 
quencies up  to  somewhat  above  100  Mc  may  be  satis- 
factory for  transmission  in  the  ground-air  detection. 
General  types  of  aircraft  antenna  arrays  are  sug- 
gested for  fore-and-aft  or  omnidirectional  coverage, 
and  estimates  are  given  for  the  obtainable  values  of 
directive  gain.    Flush- mounted  or  slightly  protruding 
antenna  elements  are  recommended.    Slot,  patch, 
loop,  and  monopole  elements  are  discussed  in  regard 
to  size,  location,  and  orientation.    In  particular,  it 
is  suggested  that  arrays  of  these  elements  be  mounted 
on  the  fore  part  of  the  fuselage  for  forward  trans- 
mission, and  near  the  wing  tips  for  fore-or-aft 
space-diversity  reception. 


Stariford  Research  Inst.,  Menlo  Park,  Calif. 
A  STUDY  OF  POSSIBILITIES  FOR  IMPROVING 
SPACE  UTILIZAT[ON  AND  PERFORMANCE  OF 
RHOMBIC  ANTENNAS,  by  Angel  Martin-Caloto.  Rept. 
on  Contract  AF  19(604)3458.  July  59,  128p.  12  refs. 
Technical  rept.  67;  AFCRC-TN-59-572;  AD-225  971. 
Order  from  LC  mi$6.30,  ph$19.80         PB  143  404 

A  study  of  the  mutual  coupling  of  concentric  rhombic 
antennas  is  made  together  with  the  analysis  of  the 
radiation  properties  of  multiple  concentric  rhombics  . 


Stromberg-Carlson-San  Diego,   Calif. 
DIGITAL  COMPUTER  INTERVENTION  AND 
DISPLAY  SYSTEM:  MODEL  130,  by  John  L.  Moser. 
Final  engineering  rept.  on  Contract  AF  08(616)81. 
May  58,    18p.    ER-249;  APGC-TR-58-82;  AD- 152  069. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  560 


The  Digital  Computer  Intervention  and  Display 
System,  Model  130,  is  designed  to  be  used  as  an 
input-output  device  for  the  ERA  1103  computer.    The 
equipment  purpose  is  to  allow  fast,  efficient  commu- 
nication between  an  operator  and  the  computer,  and  to 
provide  a  means  of  high-speed  photographic  data- 
Tecording.    A  CHARACTRON  Shaped  Beam  Tube  and 
a  series  of  Indicate  Lights  are  used  to  display  infor- 
rmtion  to  the  operator.    Activate  buttons,  intervention 
switches,  and  a  Flexowriter  (typewriter)  are  used  to 
introduce  information  into  the  computer.    A  second 
CHARACTRON  shaped  Beam  Tube  is  used  to  facilitate 
photographic  recording. 


Technical  Research  Group.  New  York. 
NUCLEAR  RESONANCE  FILTERS  FOR  RADAR  AND 
COMMUNICATIONS  APPLICATIONS,   by  R.  T.  Daly  and 
M   Newstein.    Final  rept.  for  15  June  56-14  Sep  57  on 
Contract  DA  36-039- sc-72408.    1957.   108p.  8  refs. 

AD- 155  480.  ,oorc. 

Order  from  LC  mi$5.  70.  ph$l6.  80  PB  138  551 

A  method  of  artificially  "shimming"  the  inhomogeneous 
field  of  a  small  magnet  by  means  of  a  series  of  radio 
frequency  pulses  applied  to  the  nuclear  induction  sam- 
ple has  been  investigated.    The  investigation  was  di- 
rected toward  the  development  of  a  sharp,  tunable, 
bandpass  filter.    Both  analytical  and  experimental  re- 
sults show  that  two  difficulties  present  themselves. 
First,  the  method  is  unstable  with  respect  to  small 
variations  in  the  amplitude  or  width  of  the  shimming 
pulses.    Second,  to  realize  a  "quiet"  sample  under  no- 
signal  conditions,  the  shimming  pulses  must  be  of 
impractically  short  duration.    For  the  case  of  an  mitial 
transverse  relaxation  time  of  200 /^sec,  it  is  shown  that 
1000  shimming  pulses  must  be  applied  during  the 
transient  signal  build-up  (20  millisec)  in  a  glycerme 
sample  if  spurious  output  is  to  be  kept  below  a  reason•^ 
able  level     Under  these  same  conditions  the  shimming 
pulse  length  should  be  about  100  millimicrosec.    Frac- 
tional variation  in  the  amplitude  x  width  value  of  the 
pulses  must  be  held  to  7  x  lO'^.    A  brief  analysis  of 
the  steady  state  response  of  a  filter  is  given  under  the 
assumption  that  the  pulse  qualities  can  be  met;  how- 
ever, a  conclusion  is  reached  that  it  is  impractical  to 
meet  these  requirements. 


Transitron  Electronic  Corp. ,    Wakefield,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  FOR   DIF- 
FUSED SEMICONDUCTOR  DEVICES;  DEVICE  NO.   2, 
by  B.  B.  Frusztajer,   G.  A.  Ferris  and  H.  C. 
Rudenberg.    Feasibility  rept.  for  1  July  56-30  Nov  57 
on  Contract  DA  36-039-SC-72714.    [1957]   76p. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  138  801 

Feasibility  d  design  and  reproducibility  of  the  fabri- 
cation procedures  for  device  2  has  been  demonstrated 
and  50  samples  have  been  submitted  for  evaluation. 
Electrical  and  environmental  performance  tests  meet 
the  objectives.    Data  on  100°C  storage  indicates  no 
significant  deterioration  over  the  85 °C  storage  tem- 
perature. 


Union  Thermoelectric  Corp.  ,   Forest  Park,   111. 
TWO  DOUBLE  CRYSTAL  X-RAY  DIFFRACTION 
SYSTEMS  FOR  SORTING  QUARTZ  OSCILLATOR 


BLANKS  BY  ANGLE,  by  James  T.  Lavan,  Robert 
Mechanic  and  others.  Special  rept.  on  Contract 
DA  36-039- 8C-71061.   15  July  58,   l68p.    1  ref. 

^er  from  LC  mi$7.  80.  ph$25.  80         PB  144  068 

Two  double  diffraction  X-ray  systems  for  the  preci- 
sion sorting  of  quartz  resonator  blanks  according  to 
angle  are  described  together  with  full  drawings  and 
assembly  and  installation  instructions.  One  systern 
is  designed  specifically  for  the  measurement  of  AT 
cuts    -Die  other  is  more  flexible,  having  provisions 
for  the  adjustment  of  the  reference  crystal.  This 
second  machine  also  employs  a  rotary,  three-point, 
vacuum  chuck,  which  could  also  be  used  with  the 
fixed  reference  crystal,  instead  of  the  fixed,  three- 
point,  vacuum  chuck.  The  use  of  one  or  the  other  of 
these  chucks  is  important,  especially  for  the  accu- 
rate measurement  of  thin  blanks.  Both  systems  are 
designed  for  installation  on  a  General  Electric  XRD- 
4  X-ray.   Instructions  for  installing  the  fixed  system 
on  a  General  Electric  XRD-2  are  also  given. 


Varian  Associates,  Palo  Alto,  CaUf. 
RESEARCH  ON  MOLECULAR  AND  ATOMIC  RES- 
ONANCE DEVICE,  by  John  C.  Helmer  and 
Marcel  W.  Muller.    Final  rept.  for  r  June  56- 
31  May  57  on  Contract  DA  36-039-sc-72398.    [1957] 
30p.    21  refs.    Engineering  rept.  no.   189-lF; 
AD- 143  382.  ^    ^^^ 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  923 

The  properties  of  molecular  and  atomic  resonance 
devices  were  investigated  for  use  as  submillimeter 
wave  generators  and/or  amplifiers.    Two  ammonia- 
beam  maser  osciUators  were  constructed  and  tested. 
A  maser  amplifier  was  developed  which  has  a  gain 
of  20  db.    The  noise  figure  of  the  amplifier  was 
measured  with  the  aid  of  a  novel  microwave  receiver 
which  uses  a  maser  oscillator  as  the  second  local 
oscillator  in  a  double  superheterodyne  system.    An 
analysis  predicted  the  contribution  of  spontaneous 
emission  to  noise  in  maser  amplifiers.    The  noise 
was  considered  to  be  a  kind  of  thermal  noise.    The 
noise  temperature  of  a  polarized  medium  with  na 
elements  in  the  upper  state  and  nb  elements  in  the 
lower  states  is  given  by  eh>'y*Te  -  1  "  ("a  "  nb)/na. 
where  h  y  is  the  energy  difference  between  states 
and  Te  is  the  temperature  in  question.    A  maser 
noise  figure  of  3.  5  t  0.  5  db  was  measured  which  is 
constant  within  the  experimental  scatter  for  any  gain 
between  18  and  32  db.    A  noise  figure  of  3.  5  -  0.  1  db 
is  predicted  by  the  magnitude  of  the  cavity  coupling 
alone.    The  spontaneous  emission  noise  in  the  beam 
was  not  observed.    The  possibility  of  developing  a 
background  gas  pressure  in  the  cavity  which  could 
contribute  up  to  0.  7  db  with  an  upper  limit  of  about 
0.  2  db  was  indicated. "*^  A  preliminary  investigation 
of  other  molecules  for  use  in  beam-type  masers  in- 
dicated that  the  rotational  energy  states  in  linear 
molecules  may  be  separated  by  an  inhomogeneous 
electric  field  such  as  that  used  in  a  Townes  maser. 
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Willow  Run  Labs.,   U.  of 
RUBY  AS  A  MASER  MATERIA 
Kikuchi,  John  Lambe  and  others 
Michigan,   Contract  DA  36-039 
22p.    29  refs.    Rept.  no.  2144- 
Order  from  LC  mi $2.  70,  ph$4. 
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Aberdeen  Proving  Ground,  Md 
POWER    REQUIREMENTS  AND 
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FEED.  20mm.   AN-M2  [AND]  IhlVE 
TORQUE  AND  FRICTIC^J  CHARACTER 
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and  N.   Karasik.   Rept.   no.   73. 
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Air  Force  Missile  Developmen 

AFB,  N.  Mex. 
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Hermann  P.  Greinel.    June  59,  7 
AFMDC-TR-59-25;  AD-216  525. 
Order  from  LC  mi$4.  50,  ph$12. 
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Army  Chemical  Warfare  Labs  . ,  Army  Chemical 

Center,  Md. 
THE  PENETRATION  OF  STEEL  SPHERES  INTO 
TISSUE  MODELS,  by  Arthur  J.  Dziemian.   Aug  58, 
43p.  14  refs.  CWLR-2226. 
Order  from  LC  mi$3.30,  ph$7.80  PB  143  694 

The  penetrations  of  3/16- ,  1/4- ,  3/8-,  and  7/16-inch 
steel  spheres,  at  striking  velocities  up  to  1000  m./ 
sec . ,  into  20  per  cent  gelatin  tissue  models  at 
10.8°C.  were  studied  by  the  use  of  high-speed  motion 
pictures  .   By  integration  of  the  equations  ,  the  velocity, 
time  or  distance  of  penetration  at  any  point  in  the  tar- 
get could  be  calculated  if  the  striking  velocity  and 
size  and  weight  of  the  sphere  were  known. 


Astronautics  Inst. ,   Westinghouse  Electric  Corp.  , 

Baltimore,  Md. 
PERFORMANCE  OF  CLOSED-LOOP  FLIP-FLOP 
CONTROL  SYSTEMS  IN  MISSILES  AND  ROCKETS, 
by  Milton  Rogers  (Air  Force  Office  of  Scientific 
Research)  and  George  Shapiro.    15  Apr  59,   71p. 
5  refs.    AFOSR-TN-59-349;  AD-213  677. 
Order  from  LC  mi $4.  50,   ph$l2.  30  PB  143  593 

The  basic  concepts  underlying  the  synthesis  and  analy- 
sis of  closed-loop,  flip-flop  control  systems  of  the 
electro-mechanical  type  are  developed.    Generalized 
design  and  analysis  charts  are  presented  to  aid  the 
engineer  in  quickly  gaining  an  understanding  of  the 
relative  importance  of  various  elements  in  the  system 
to  the  system's  performance  and  stability.    The  im- 
portance of  considering  not  only  control -system  dy- 
namics,  but  also  the  damping  provided  by  the  airframe 
in  developing  practical  flip-flop  control  systems  is 
forcefully  demonstrated  to  the  engineer  and  scientist. 
Analog  computer  data,  obtained  as  part  of  the  present 
study,   are  used  to  substantiate  analytic  approaches 
and  to  advance  the  understanding  of  such  systems. 


Ballistic  Research  Labs.  ,•  Aberdeen  Proving 

Ground,   Md. 
DESIGN  OF  AN  OPTICAL  INSTRUMENT  (SMT) 
FOR  SMALL,    HIGH  VELOCITY  MISSILES,   by 
W.  J.  Carrion.    Aug  58,   27p.   7  refs.    Rept.  no.  1053. 
Order  from  LC  tni$2.  70.   ph$4.  80  PB  138  615 

The  design  and  development  of  an  instrument  for 
acquiring  trajectory  data  of  small,  high  velocity 
missiles  at  great  distances  are  discussed.    A  new 
optical  technique  for  instrument  alignment  is  de- 
scribed.   Tests  of  the  instrument  are  described  and 
the  capabilities  of  the  instrument  in  a  wide  field  of 
application  are  noted. 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
DOPLOC  TRACKING  FILTER,  by  Victor  W.  Richard. 
Oct  58,  23p.    7  refs.    Memo  rept.  no.   1173, 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  260 

The  operation  and  application  of  a  phase-locked, 
audio  frequency,  tracking  filter  is  described.    The 
filters '  primary  function  is  to  provide  large  improve- 
ments of  the  signal-to-noise  ratio  of  noisy  doppler 
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signals  by  extreme  reduction  of  bandwidth.    Band- 
widths  adjustable  from  0.5  to  50  cps  are  presently 
available,  capable  of  operating  when  the  input  signal 
is  36  db  below  the  noise,  i.  e. ,  noise  power  4000 
times  the  signal  power.    The  center  frequency  of  the 
electronic  bandpass  filter  tracks  the  input  frequency 
by  means  erf  a  j^ase- locked  servo  loop.   A  unique 
feature  of  the  filter  is  the  employment  of  a  third 
order  servo  control  system  which  makes  it  possible 
to  maintain  lock-on  to  the  signal  under  dynamic  flight 
conditions,  thus  obtaining  maximum  signal -to -noise 
improvement  by  permitting  use  of  narrowest  possible 
bandwidth  s. 


Ballistic  Research  Labs.  ,  Aberdeen  Proving 

Ground.  Md. 
INSTRUMENTATION.   FLIGHT  SUMMARIES  AND 
ASPECT  DATA  OF  NIKE-CAJUN  ROCKETS  0B6.  04, 
086.06  AND  0B6.  15,  by  Spence  T.   Marks  and 
Joseph  M.  Conley.  Upper  Atmosphere  Research  rept. 
no.  8.  June  59,  34p.  7  refs.   Memo.   rept.  no.   1214. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  146 

A  series  of  Nike-Cajun  rocket  firings  for  the  purpose 
of  conducting  magnetometer  experiments  to  an  alti- 
tude of  140  km  are  described.    Flight  objectives  are 
enumerated.    The  nose  cone  instrumentation  is  de- 
scribed in  some  detail.    Flight  summaries  for  the 
three  rockets  are  given.    Aspect  magnetometer  data 
are  also  presented.    The  precession  magnetometer 
data  are  being  reduced,  and  will  be  the  subject  of  a 
separate  report.    The  firings  here  reported  were  pan 
of  a  series  conducted  by  these  Laboratories  during 
the  International  Geophysical  Year,  and  were  sup- 
ported in  part  by  the  Natio.ial  Science  Foundation 
under  NSF  Grant  Number  Y/10.  14/151. 


Defense  Research  Lab. ,  U.  of  Texas,  Austin. 
THE  EQUATIONS  OF  MOTION  OF  AND  EQUIVA- 
LENT CIRCUITS  FOR  A  GEOPHONE,  by 
C.  W.  Honon,  Rept.  on  Contract  DA  44-009-eng- 
2073.   18  Oct  54,  23p.  2  refs.  DRL  Acoustical  rept. 
no.  84. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  731 


Defense  Research  Lab.  ,  U.   of  Texas,  Austin. 
A  PRELIMINARY  STUDY  AND  ANALYSIS  OF  THE 
MECHANICAL- ACOUSTICAL  IMPEDANCE  OF  THE 
EARTH,   by  E.   L.   Hixson  and  J.   F.   Mifsud.   Final 
rept.   on  Contract  DA  44-009- eng- 2073.   21  Aug  56. 
declassified  14  Mar  58.  70p.  21  refs.  DRL-A-IU. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  726 

A  device  has  been  built  which  measures  the  driving- 
point  impedance  of  the  ground  from  50  cps  to  350  cps. 
The  experimental  dependence  of  the  driving-point  im- 
pedance on  soil  parameters  such  as  particle  size, 
moisture  content,  and  density  has  been  measured. 
Discontinuities  in  the  ground  such  as  cracks  orsstrati- 
fications  show  up  as  circles  or  loops  on  the  •;omplex 
impedance  plot  and  also  change  the  magnitude  of  the 
impedance,  jjarticularly  at  the  low  frequency  end.  The 
impedance  increases  over  a  buried  mine  if  the  mine 
is  less  compliant  than  the  soil  in  which  it  is  buried 
and  vice  versa.    Some  experimental  results  also  are 
given  on  the  dependence  of  the  driving-point  imped- 


ance on  the  size  of  the  driving  piston  and  the  magni- 
tude of  the  static  and  dynamic  force.    Equivalent  elec- 
tric circuits  of  the  driving-point  impedance  are  dis- 
cussed.   In  agreement  with  the  recommendation  of  the 
Panel  on  Acoustic  Detection  of  Buried  Land  Mines,   it 
is  suggested  that  an  automatic  impedance  recording 
device  be  constructed.    This  new  system  could  be 
used  for  both  a  more  complete  study  of  the  driving- 
point  impedance  of  soils  and  buried  objects  and  the 
measurement  of  transfer  admittance. 


Defense  Research  Lab.  ,  U.  of  Texas,  Austin. 
A  STUDY  OF  THE  PROPAGATION  OF  SOUND 
WAVES  NEAR  THE  SURFACE  OF  THE  EARTH 
AND  THE  MEASUREMENT  OF  THE  DRIVING- 
POINT  IMPEDANCE  OF  THE  EARTH,  by 
W.  R.   Runyan  and  J.   F.   Mifsud.   Interim  technical 
rept.  on  Contract  DA  44-009- eng- 2073.   10  Mar  55, 
declassified  12  Mar  58,  57p.   33  refs.  DRL  Acousti- 
cal rept.   no.  88. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  730 

The  work  already  accomplished  consists  of  (1)  the 
design  of  a  system  which  will  measure  the  driving- 
point  impedance  of  the  ground  in  the  frequency  range 
of  50  to  350  cps,  (2)  the  measurement  of  the  driving- 
point  impedance  of  a  silty  sand  and  a  clay  soil  as  a 
function  of  frequency,  and  (3)  a  few  measurements  of 
the  velocity  of  the  Rayleigh  wave  on  the  surface  of  a 
semi- infinite  soil. 


Defense  Research  Lab.  ,  U.  of  Texas,  Austin. 
THE  STUDY  OF  SOME  ACOUSTIC  PROPERTIES  OF 
SOILS,   by  S.   J.  Brient  and  E.   L.   Hixson.   Final  tech- 
nical rept.   on  Contract  DA  44-009-eng-2875.    30 
30  Sep  57,  declassified  14  Mar  58,  49p.  5  refs.  DRL 
Acoustical  rept.   no.    128. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  724 

The  performance  of  any  acoustic  buried  mine  detector 
depends  on  the  acoustic  properties  of  soils.    A  study  of 
the  surface  characteristics  has  been  made  using  the 
impedance  concept.    Several  devices  have  been  de- 
veloped for  measuring  force  and  the  resulting  velocity 
and  an  automatic  computer- recorder  has  been  built  to 
calculate  and  plot  impedance  as  the  measurement  is 
made.    Driving-point  impedance  measurements  have 
been  made  over  several  buried  objects  and  the  surface 
characteristics  noted.    In  a  study  of  the  problem  in 
increasing  detector  range  some  transfer  impedance 
and  velocity  transfer  functions  have  been  measured. 
Impedance  information  has  been  used  to  predict  the 
transient  response  of  a  soil  to  an  impulsive  force  and 
the  results  verified  experimentally.    The  results  and 
information  collected  have  been  applied  to  the  detection 
problem  and  some  acoustic  mine  detection  principles 
are  presented. 


Electronic  Defense  Lab.  ,  Sylvania  Electric  Products, 

Inc.  ,  Mountain  View,  Calif. 
OPTIMUM  SEARCH  PROCEDURES:   DISCRETE  CASE, 
by  Frank  Proschan  and  William  Pruitt.   Rept.  on  Con- 
tract DA  36-039-SC-73170.    1  Aug  57,  24p.  Technical 
memo.   no.   EDL-M112,  AD-153  346. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  565 
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Fdtman  Research  and  Engine(;ring  Labs. 

Picatinny  Arsenal,  Dover,  N.  J. 
CHARACTERISTICS  OF  VARICUS  METHODS  OF 
COLLECTING  DATA  IN  TEST^  OF  INCREASED 
SEVERITY,  by  Alonzo  Bulfinch. 
10  refs.    Technical  rept.  2627. 
Order  from  LC  mi$2.  70,  ph$4. 


The  need  for  a  better  unders 
teristics  of  methods  for  colleai 
increased  severity  is  describee 
problem  areas  in  Ordnance  r 
which  tests  cf  this  kind  are  r 
istics  of  various  standard  me 
their  modifications  have  been 
techniques.    The  results  of  s 
and  skewed  distributions  are 
lation  of  tests  of  increased  § 
testing  is  pointed  out. 


Aug  59,  24p. 


80 


PB  143  720 


tai^ding  of  the  charac- 
ng  data  in  tests  of 
.   A  number  d 

are  listed  in 
Character - 
and  some  of 
udied  by  Monte  Carlo 
ing  known  normal 
evaluated.    The  re- 
ity  to  reliability 


esearch 
equired- 
thods 

StL 

anipl 


evsr 


Picatinny 


Feltman  Research  and  Engine sring  Labs. 

Arsenal,   Dover,  N.  J. 
DEVELOPMENT  OF  UNIVERSAL  HIGH- ALTITUDE, 
HIGH- TEMPERATURE- RESIST|ANT^UIBS  WITH 
AND  WITHOUT  RF  AND  MF     "'^ 
Charles  Knapp.    Oct  59.   30p. 
rept.  2653;  AD- 226  825. 
Order  from  LC  mi$2.  70,  ph$4 


'ROTECTION,   by 
11  refs.    Technical 


I,  80 


Prototypes  of  universal  high-a 
ture- resistant  squibs  both  with 
microwave  frequency  (MF) 
veloped.    They  are  designed  to 
space  conditions  as  temperatu 
of  10'^  mm  mercury;  and  the 
and  shock  of  rocket  launching 
features  of  the  new  squibs  are 
of  the  charge  compartment  anc 
of  very  low  vapor  pressures 
and  glass  or  ceramics. 


Feltman  Research  and  Engineering  Labs.  , 

Picatinny  Arsenal,  Dover,  N 
EXPERIMENTAL  VERIFICAT 
FOR   RATE  OF   FALL  OF  PARACHUTE 
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l^itude,  high-tempera- 
and  without  RF  and 
projtection,  have  been  de- 
endure  such  outer 
res  of  200°C;  vacuums 
vibration,  acceleration, 
and  flight.    Outstanding 
the  hermetic  sealing 
the  use  of  materials 
stainless  steel,  Kovar, 
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FLARE,  by  Matthew  Nowak  and  Jesse  F.  Tyroler. 
July  59.   ISp.  Technical  rept.   2623;  AD- 21 4  769 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  320 

An  expression  for  the  distance  traveled  as  a  function 
of  time  for  a  flare  assembly  suspended  from  a  para- 
chute was  derived  on  the  basis  of  the  assumption  that 
the  frictional  drag  is  expressible  as  a  function  of  the 
velocity  (M=KV2),    This  expression  was  verified  by 
comparing  values  obtained  from  it  with  experimental 
values     The  derived  values  agreed  with  the  experi- 
mental data  to  within  less  than  5%.    The  work  done 
makes  possible  the  use  of  the  expression  with  a  known 
degree  of  confidence. 


Feltman  [Research  and  Engineering]  Labs.  , 

Picatinny  Arsenal,   Dover.  N.  J. 
THE  MECHANISM  OF   IGNITION  AND  PROPAGA- 
TION OF  OXIDANT- METAL  FLASHES,   by  Joseph 
Hershkowitz.    Apr  58,  46p.  6  refs.    Technical  rept. 
2526;  AD- 156  424.  .^n.oo 

Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  639 

The  physics  of  a  system  consisting  of  a  small  quantity 
of  explosive,  centrally  located  in  a  case  containing  an 
oxidant/metal  flash  composition  has  been  qualitatively 
described  on  the  basis  of  an  experimental  study.. 


Feltman  Research  and  Engineering  Labs.  . 

Picatinny  Arsenal,  Dover,  N.  J. 
QUANTITATIVE  STUDY  OF  PARAMETERS  AF- 
FECTING BULLET  SENSITIVITY  OF   EXPLOSIVES, 
by  Samuel  D.   Stein.  Sep  59,  63p.  7  refs.   Technical 
rept.  2636,  AD-226  111. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  822 

Rifle- bullet  sensitivity  tests  (Caliber  .  30)  were  con- 
ducted to  determine  the  extent  to  which  explosive- 
column  length,  thickness  of  confining  wall,  and  kind 
of  wall  material  affect  the  bullet  sensitivity  of  com- 
monly used  explosives.    Also  studied  was  the  feasi- 
bility of  evaluating  the  test  results  quantitatively  by 
measuring  the  magnitude  of  the  shock  wave  generated 
when  an  explosive  detonates. 


Feltman  Research  and  Engineering  Labs. ,  Picatinny 

Arsenal,   Dover,   N.   J. 
STATIC  TEST  DEVICE  WHICH  SIMULATES  GUN- 
FIRING  PRESSURE  ON  BASE  OF   SHELL,   by 
Samuel  D.  Stein,   Stanley  J.  Lowell,  and  Richard  W. 
Snook.    Aug  59,   38p.   3  refs.    Technical  rept.  2640. 
Order  from  OTS  $1.  00  PB  151  801 

The  device  consists  principally  of  a  test  chamber  in 
which  a  propellant  charge  is  fired,  a  locking  mecha- 
nism to  hold  the  test  sjjecimen  in  position,   ventings, 
and  auxiliary  component  parts  and  instrumentation. 
The  device  generates  pressures  up  to  50,  000  psi  over 
a  period  of  approximately  1  to  2  milliseconds.    In 
addition  to  simulating  the  conditions  to  which  the  bases 
of  shell  are  subjected  during  gun  firing,  the  device 
can  be  used  to  study  the  strength  and  permeability  of 
materials  and  joints  under  high  pressures  at  ultra 
high  rates  of  loading  and  to  study  the  strength  of 
materials  under  rapid  compression.    Its  use  should 
eliminate  costly  gun  firing  tests. 


Feltn^n  Research  and  Engineering  Labs., 

Picatinny  Arsenal,  EXJver,  N.  J. 
THERMOANALYSIS  OF  BINARY  SYSTEMS: 
KCLO4/ALICALI  AND  ALKALINE  EARTH  METAL 
NITRATES,  by  Virginia  D.  Hogan  and  Saul  Gordon. 
Sep  59,  29p.    6  refs.    Technical  rept.  2608. 
Order  from  LC  mi$2.  70,  ph^  80  PB  143  903 

To  investigate  the  high  temperature  prfiysico- 
chemical  behavior  of  binary  oxidant  mixtures  con- 
taining potassium  perchlorate  and  the  nitrates  of  the 
alkali  and  alkaUne  earth  metals  (lithium,  sodium, 
potassium,  rubidium,  cesium,  calcium,  and 
strontium). 


Institute  for  System  Research.  U.  of  Chicago,  111. 
DETERMINING  AIR  REACTIONS  ON  MOVING 
VEHICLES    PART  HI.    METHODS  OF   HYDRODY- 
NAMICS, by  M.  Z.  Krzywoblocki.    Rept.  on  Contract 
AF  33(616)5689.    July  59,  217p.  820  refs.    WADC 
Technical  rept.  56-51,  Pt.  3. 
Order  from  OTS  $3.  50  PB  161  141 

The  present  report  describes  briefly  the  most  impor- 
tant methods  of  hydrodynamics  to  calculate  the  forces 
and  moments  acting  on  a  body  moving  in  a  fluid  which 
is  at  rest  or  on  a  body  at  rest  in  a  moving  fluid.    Only 
the  most  distinguished  features  of  each  method  under 
discussion  are  presented.    The  report  is  divided  into 
two  parts:  incompressible  and  compressible  fluids. 
Each  part  contains  a  separate  list  of  references  and 
separate  numeration  of  equations.    Along  with  the  dis- 
cussion of  the  most  advanced  methods  in  each  part 
there  are  briefly  mentioned  some  more  advanced 
papers  on  the  subject  in  question.    Under  the  defini- 
tion of  "hydrodynamic  methods"  we  understand  the 
mathematical  methods  which  have  a  full  rigor  of 
analysis.    This  implies  that  all  the  methods  discussed 
in  this  report  have  mathematical  justification  and  no 
approximative  assumptions  of  an  intuitive  nature  are 
introduced. 


Institute  of  Molecular  Physics,  U.  of  Maryland, 

College  Park. 
ELECTRONIC  TRANSIENT  RECORDER   FOR 
TRACKING  OF  HIGH  SPEED  PROJECTILES,  by 
D.  Ritke  and  E.  White  (Naval  Ordnance  Lab. ).   Rept. 
on  Contract  Nonr-595(02).    19  Nov  58,  33p.   12  refs. 
lMP-ONR-1. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  143  45/ 

A  microwave  interferometer  system  which  is  used  to 
follow  the  motion  of  a  high  speed  proiectile  is  de- 
scribed.   A  block  diagram  is  given  for  the  complete 
apparatus  as  well  as  diagrams  for  the  component 
units.    The  system  described  here  differs  in  some 
respects  from  other  microwave  systems  reported  in 
the  literature. 


Integrated  Range  Mission,  White  Sands  Missile 

Range,  N.  Mex. 
A  HIGH  FREQUENCY  DIRECT- WRITING  RE- 
CORDER, by  Robert  C.  Barto.    15  July  58,  43p. 
5  refs  . 
Order  from  LC  mi$3.20,  ph$7.80  PB  143  357 


A  direct-writing  analog  recorder  has  been  developed 
to  provide  "quick-look"  recordings  of  telemetry 
data.  The  instrument  produces  high- resolution 
oscillogram  records  on  electrophotographic  paper. 
A  xerograprfiic  process  is  used  that  allows  a  con- 
tinuous and  automatic  processing  of  the  record  in  the 
instrument.  The  result  is  a  permanent  record  made 
without  the  use  of  wet  chemical  processing.  The 
permanent,  high-contrast  record  can  be  reproduced 
by  Ozalid  or  Bruning  processes ,  as  well  as  photo- 
graphically. Sensitizing,  exposing,  developing,  and 
fixing  are  accomplished  at  paper  speeds  of  one-half 
inch  per  second  t6  sixteen  inches  per  second.  After 
exposure,  the  developed  record  can  be  viewed  in  the 
time  required  for  four  inches  of  chart  movement. 
This  corresponds  to  eight  seconds  for  the  slowest 
paper  speed  and  one-quarter  second  for  the  highest 
paper  speed. 


Naval  Ordnance  Lab.  ,  Corona,  Calif. 
DESIGN  CONSIDERATIONS   IN  THE  USE  OF  SOLE- 
NOIDS IN  SAFETY- ARMING  DEVICES,   by 
W.  B.   Lunt  and  R.   E.  Tafel.     3  Sep  59,  50p. 
NAVORD  rept.  5952;  NOLO  rept.   451. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  111 

In  a  certain  guided  missile  safety-arming  device 
(S-A),  reopening  of  the  once-activated  solenoid  cir- 
cuit caused  the  coupling  of  large  transient  voltages 
into  the  otherwise  independent  detonator  circuit,  and 
resulted  in  premature  initiation.    These  electrical 
difficulties  stemmed  solely  from  the  use  of  a  sole- 
noid as  the  S-A. launch- latch  actuator.    TTiis  report 
details  the  investigation  of  the  S-A  in  question  and 
discusses  the  results  obtained.    Various  corrective 
measures  are  considered,  and  recommendations  are 
made  for  incorporating  such  improvements  in  future 
S-A's. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
UNDERWATER  SHOCKWAVE  PARAMETERS  FOR 
TNT,  by  John  P.  Slifko  and  Thomas  E.  Farley. 
1  June  59,  27p.    16  refs.    NAVORD  rept.  6634. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  823 

Free  water  Shockwave  parameters  obtained  from 
80-pound  spherical  TNT  charges,  covering  the 
scaled  reciprocal  range  of  W VV^  from  0. 08  to 
0. 6  lbs  VVft,  and  similitude  lines  for  peak 
pressure,  time  constant,  impulse  and  energy  are 
present  6*1 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
SEA  ANIMALS  AND  TORPEDOES,  by  William  C. 
9iaw.    10  Aug  59,  49p.    103  refs.    NOTS  TP-2299; 
NAVORD-6573;  AD-226  362. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  824 

Various  aspects  of  sea-animal  locomotion  are 
surveyed  in  the  light  of  the  tactical  propulsive  re- 
quirements placQd  upon  torpedoes.    Intensive  in- 
vestigation looking  toward  the  eventual  application 
of  the  fundamental  principles  of  locomotion  that  are 
utilized  by  the  sea  animals  (without  necessarily 
imitating  their  structure)  is  believed  to  offer  a  new 
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avenue  of  approach  toward  achieying 
efficient  operation  that  is  so 
homing  and  stealth. 
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Naval  Proving  Ground,   Dahlgrep 
SATELLITE  TRAJECTORY  ANL 
nONS  FROM  MINITRACK  TRUNGULATION 
W.  A.  Kemper.    8  Dec  58.  62p. 
no.   1633.  , 

Order  from  LC  mi$3.  90.  ph$10.|B0  PB  138  538 


This  work  was  undertaken  to 
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fNaval  Weapons  Plant]    Washiijgton,  D.  C 
THE  DESIGN  OF  AN  ELECTROMECHANICAL 
SERVOMECHANISM  WITH  PHCTO 
ERROR   DETECTION,  by  Ralph 
Seymor  Kant.    30  June  49,  issu<d 
6  refs.    Technical  rept.  no.  NUF 
rept.  no.  5526;  AD- 152  772. 
Order  from  LC  mi$4.  80,  ph$i:.  80 
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A  servomechanism  has  been 
independent  servo  loops  with  a 
the  error  detecting  device 
shows  that  if  the  angle  of  rotati 
which  reflects  light  to  the  photocell 
onal  paths  does  not  exceed  20 
servo  loops  are  mutually  independent 
cell  voltage  output  will  be  a  lin 
error  angle  for  each  servo, 
has  been  designed  by  means  of 
frequency"  type  of  synthesis 
matical  analysis  shows  that  the 
are  satisfied. 
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Picatinny  Arsenal.  Dover,  N.Jj. 
DICTIONARY  OF   EXPLOSIVES 
WEAPONS  (GERMAN  SECTIONj) 
Henry  A.   Aaronson  and  others 
20  July  59].   352p.  Technical  ret) 
Order  from  OTS  $4.  00 


This  compilation  has  been  mad^ 
providing  a  ready  reference  to 
covered  by  means  of  an  alpha 
general,  only  sufficient  inform*t 
understanding  of  the  principles 
process,  mechanical  layout  etc, 
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with  the  object  of 
:he  subject  matter 
b^tical  arrangement.    In 
ion  is  furnished  for 
meaning  of  terms. 
Numerous  refer- 


ences to  original  sources  are  provided  for  those  seek- 
ing more  detailed  information.    Classified  information 
has  been  carefully  excluded.    However,  a  few  classi- 
fied references  have  been  given  to  permit  further 
study  by  those  with  authorized  access  to  such  sources. 
Nu  attempt  has  been  made  to  include  all  data  and  in- 
formation available  to  the  Ordnance  Corps. 


Rock  Island  Arsenal  Lab.  ,   111. 
GAMMA   RADIATION  OF  PACKAGING  MATERIALS, 
by  W.  F.  Garland.    31  July  59,    19p.    19  refs.    Rept.  no. 

Order  from  OTS  $0.  50  PB  161  097 

This  report  summarizes  the  results  obtained  from  ex- 
posing ten  barrier  materials  or  component  parts  over 
a  dose  range  of  1.  4x10^  to  30.  1x10^  Rad.    Spent 
reactor  fuel  elements  were  used  as  the  source  of 
gamma  (ionizing)  radiation.    The  study  was  of  an  ex- 
ploratory nature.    Although  all  materials  were  degraded 
somewhat  by  the  highest  dose  of  radiation,   the  plastic 
films  seemed  to  be  the  least  affected.    Among  the  ma- 
terials evaluated,  cotton  scrim  was  the  poorest  of  the 
materials,   losing  approximately  60%  tensile  strength 
at  30.  1x10^  Rad. 


Sorinefield  Armory,  Mass. 
UTILIZATION  OF  INVESTMENT  CASTINGS  FOR 
SMALL  ARMS  WEAPON  CCMPONEh^S,   by 
I    F    Panda.   26  June  59,  42p.  Rept.  SA-TR19-1004. 
Order  from  OTS  $1.  25  PB  161268 

An  investigation  was  conducted  to  determine  the  feasi- 
bility of  using  investment  castings  for  components  of 
various  small  arms  weapons.    Description  of  the  pro- 
cedure used  in  fabricating  components  by  the  invest- 
ment casting  method  is  discussed. 


Systems  Labs.   Corp.  ,   Sherman  Oaks,   Calif. 
THE  GEODETIC  USE  OF  ARTIFICIAL  EARTH 
SATELLITES.    Final  rept.  ,   Pt.    1,   on  Contract  AF 
19(604)5517.    15  Aug  59,   127p.  53  refs.    CMCC  24.  9; 
AFCRC-TR-59-276,   Pt.    1. 
Order  from  OTS  $2.  75  PB  161  147 

This  report  discusses  various  ways  in  which  an  arti- 
ficial earth  satellite  may  be  used  to  provide  thegeode- 
sist  with  more  accurate  information  about  the  relation 
between  different  geodetic  datums.    The  various  avail- 
able methods  are  discussed  both  from  a  general  point 
of  view  and  in  terms  of  a  number  of  specific  methods 
which  have  been  proposed  for  this  purpose.    These  in- 
clude both  optical  and  electronic  techniques  and  in 
each  case  the  predicted  accuracy  of  the  principal 
datum  ties  is  discussed.    Connection  methods  based 
both  on  orbit  prediction  and  on  simultaneous  visibility 
of  the  satellite  from  the  datums  are  investigated.    The 
report  is  divided  into  two  parts;  Part  I  presents  a  gen- 
eral, non-mathematical  discussion  of  the  problems, 
and  methods  and  summarizes  our  principal  conclu- 
sions; Part  II  presents  a  more  detailed  technical 
analysis  of  the  accuracy  of  various  methods,  of 
equipment  design  and  performance  and  of  the  effects 
of  physical  phenomena,   such  as  ionospheric  and 
atmospheric  fluctuations,  on  the  measurements. 


Systems  Labs.  Corp.  ,   Sherman  Oaks,  Calif. 
THE  GEODETIC  USE  OF  ARTIFICIAL  EARTH 
SATELLITES.    Final  rept.  ,  Pt.    2,   on  Contract 
AF  19(604)5517.    15  Aug  59,   87p.   51  refs.    CMCC 


24.  10;  AFCRC-TR-59-276,  Pt.   2. 
Order  from  OTS  $2.  25 


PB  161  148 


168 


This  part  of  the  report  constitutes  a  technical 
appendix  to  Part  I,   and  a  number  of  mathematical  and 
technical  questions  are  analyzed  in  some  greater 
detail  here.    There  has  not  been  any  attempt  made  to 
ensure  continuity  between  the  sections  here,   and 
apart  from  the  first  three  each  may  be  read  largely 
without  reference  to  the  others.    As  far  as  possible 
the  notation  has  been  kept  consistent,  and  with  some 
exceptions  conforms  to  conventional  usage.    (See  also 
PB  161  147) 


Sanitation  and  Safety  Engineering 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,   Md. 
DEVELOPMENT  OF  THE  CLOSURE,    PROTECTIVE 
SHELTER,    ANTIBLAST,   600  CFM,   E19R1,   PARTI, 
by  Frank  G.  Ort  and  Merton  D.  Mears.    Jan  59, 
72p.    5  refs.    CWLR-2269. 
Order  from  LC  mi $4.  50,  ph$12.  30  PB  143  718 

"Hiis  report  covers  the  development  of  the  Closure, 
Protective  Sielter,  Antiblast,  600  cfm,   E19R1. 
The  unit  was  designed  for  use  in  the  inlet  and  ex- 
haust ducts  c€  CBR  protective  shelters  to  provide 
protection  against  blast  effects  for  personnel,  filter 
units,  ducts,  and  installed  equipment.    The  closure 
unit  is  applicable  to  flows  other  than  the  design  flow 
capacity  of  600  cfm.    The  E19  antiblast  closure, 
and  its  improved  version  the  E19R1,   satisfactorily 
met  the  special  and  protective  requirements  estab- 
lished by  the  Bureau  ot  Yards  and  Docks,  Department 
of  the  Navy.    9iock-tube  tests  on  the  units  were  con- 
ducted at  APG  and  its  successful  performance  in  the 
field  under  conditions  of  an  atomic  exposure  at  the 
Nevada  Proving  Ground  is  described.    A  plan  for 
further  work  to  provide  additional  engineering  design 
and  performance  data  for  this  type  of  antiblast  clo- 
sure is  given. 


Naval  Research  Lab.  ,   Washington,   D.   C. 
ALGAE  AND  SUBMARINE  HABITABILITY:   AN 
APPRAISAL,  by  John  M.  Leonard.    26  Aug  58,  9p. 
17  refs.    Rept.   5182. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  134  259 

The  feasibility  of  using  algae  in  submarine  air  purifi- 
cation has  been  explored  through  an  examination  of 
the  scientific  literature.    Without  minimizing  the  seri- 
ous biological  and  engineering  problems,   the  writer 
believes  that  the  prospects  warrant  serious  experi- 
mental investigations.  An  estimate  of  300  to  440  kilo- 
watts is  offered  as  the  fxjwer  requirement  of  the  sys- 
tem.   Various  possible  sources  of  illumination  are 
examined.    The  writer  recommends  the  seeking  out  of 
algae  of  optimum  properties,  the  search  to  include 
chemical-  and  radiation-induced  mutants.    Chemical 


growth- stimulators  should  be  closely  studied.    Con- 
struction of  a  pilot-plant  exchanger  would  furnish 
valuable  engineering  experience. 


I  Naval  Research  Lab.  ,  Washington,  D.  C. 
A  SOLID-PROPELLANT  PRESSURIZER   FOR   FIRE- 
EXTINGUISHING  SYSTEMS  IN  POLAR  REGIONS,   by 
J.   K.   Musick  and  J.   A.   Grand.    Final  rept.   3  Aug  59, 
29p.  8  refs.   NRL  rept.  5332. 
Order  from  OTS  $0.  75  PB  151  737 

A  solid-propellant  pressurizer  with  an  automatic 
firing  device  fer  a  300-gallon  sprinkler  system  has 
been  developed.    The  unit  is  designed  to  operate  from 
-65°F  to  room  temperature.;  One  300-gallon  sprinkler 
system  can  provide  fire  protection  for  two  20  x  48  ft 
buildings.    The  pressurizer  employs  the  combustion 
gases  of  a  double-base  propellant  to  expel  the  ex- 
tinguishant.    The  propellant  is  shaped  into  a  hollow 
cylinder,   3-1/4  inches  in  diameter  and  4-1/2  inches 
long.    These  cylinders,  or  grains,  can  be  burned 
either  singly  or  coaxially  in   groups  of  two  or  three. 
This  feature,  with  the  selection  of  suitable  nozzles 
and  other  hardware,  permits  the  use  of  different 
sizes  of  cartridges  while  retaining  the  advantages 
inherent  in  the  use  of  a  single  propellant-grain  de- 
sign.   The  use  of  different  sizes  of  cartridges  is  ad- 
vantageous, since  the  volume  of  space  to  be  pres- 
surized varies  widely  as  the  operation  of  the  sprink- 
ler system  proceeds.    The  cartridges  are  fired  at  the 
proper  time  aixl  in  the  proper  sequence  by  a  battery- 
jXDwered  firing  system  which  employs  two  pressure 
switches  and  a  stepping  relay,  and  which  is  triggered 
by  pressure  changes  in  the  sprinkler  tank  and  loop. 
To  initiate  operation,  a  supervisory  pressure  of  10 
to  15  psi  is  maintained  in  the  sprinkler  loop.    When 
this  pressure  is  reduced  to  5  psi  by  the  opening  of 
one  or  more  sprinkler  heads,   the  first  cartridge  is 
fired.    The  high  pressure  (about  ICX)  psi)  resulting 
from  the  combustion  of  the  first  cartridge  arms  the 
firing  system  preparatory  to  firing  the  second  cart- 
ridge.   When  enough  fluid  has  been  expelled  through 
the  open  heads  to  reduce  the  pressure  in  the  system 
to  a  predetermined  level  (about  35  psi),   the  second 
cartridge  is  fired.    The  process  is  then  repeated  auto- 
matically until  all  the  cartridges  arc  fired  or  until  the 
line  switch  is  opened  manually.    It  appears  that  four 
cartridges  will  be  sufficient  for  a  300-gallon  system, 
although  the  use  of  a  greater  number  would  not  re- 
quire any  basic  changes  in  design. 


Ship  Building 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
TOWING  NONSELF-PROPELLED  FLOATING 
STRUCTURES.    1  Oct  53,  74p.   Technical  Pub. 
NAVDOCKS  TP-Pw-26. 
Order  from  OTS  $2.00  PB  161  255 

This  publication  has  been  prepared  as  a  technical 
guide  for  naval  and  civilian  personnel  concerned  with 
the  pn-eparation  for  towing  of  all  floating  craft  within 
the  Bureau's  area  of  technical  responsibility.    Pre- 
sented herein  are  the  technical  criteria  used  in  the 
design,  planning,  and  installation  of  towing  equipment. 
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Experimental  Towing  Tank, 

Hoboken.   N.  J. 
METHODS  FOR  ESTIMATING  TllE 
AND  LATERAL  DYNAMIC  STAB;LITY 
FOIL  CRAFT,   by  Paul  Kaplan,   Pi(mg 
Tsakonas.    Rept.  on  Contract  Non^ 
86p.  23  refs.    Rept.  no.  691. 
Order  from  LC  miM-  80,  ph$13.  ^0 


Ste 'ens  Inst,  of  Tech. 


LONGITUDINAL 
OF  HYDRO- 
N.  HUjand  Stavros 
-263(14).    May  58, 

PB  143  133 


The  equations  of  motion  of  tandem  hydrofoil  craft  in 
both  longitudinal  and  lateral  modes,  each  mode  having 
three  degrees  of  freedom,  are  derived  on  the  basis  of 
the  linear  theory  of  small  disturbances.    Various  sta- 
bility derivatives  appearing  in  the  equations  are  deter- 
mined in  terms  erf  the  lift  and  drajg  forces  acting  at  the 
foils,  together  with  their  derivati|ves  with  respect  to 
angle  of  attack  and  depth.    Various  theoretical  and 
experimental  methods  for  determining  these  hydrody- 
namic  quantities  are  discussed  inj  the  report.    "' 
criteria  for  both  the  longitudinal 
stability  of  hydrofoil  craft  also  ai 
results  may  be  used  for  estimating  the  dynamic  sta- 
bility at  hydrofoil  craft  while  in  tie  preliminary  design 
stage,  and  it  is  expected  that  the 
ficiently  accurate  to  indicate  the 
of  dynamic  stability  as  changes  are  made  in  the  design 
configuration. 


Stability 
ind  lateral  dynamic 
re  presented.    The 


Experimental  Towing  Tank 

Hoboken.   N.  J. 
SHIP  BEHAVIOR  AT  SEA,    LECtURE 
SECOND  SUMMER   SEMINAR  HgLD 
INST.    OF   TECH.,    JUNE   16-20 
Contracts  Nonr- 263(10,   19).    No\| 
Rept.  no.   708. 
Order  from  LC  mi $8.  40,   ph$28.  $0 


Stjvens  Inst,  of  Tech. 


Institute  of  Engineering  Resean: 

Berkeley, 
MARITIME  CARGO  TRANSPORTtATION 
L.  M.  Tichvinsky,  Final  rept.  on 
222(36).  Oct  58,  7p.  4  refs.  Seri^ 
issue  no.  3. 
Order  from  LC  mi^l.SO,  ph$1.8<)  PB  143  793 


Iowa  Inst,   of  Hydraulic  Research, 
ROLL  DAMPING  DUE  TO  BILGE 
Martin.   Rept.   on  Contract  Nonr-p„ 
63p.  24  refs.  I 

Order  from  LC  mi$3.  90,  ph$10.  io 


NOTES  ON; 
AT  STEVENS 
1958.    Rept.  on 
58,   188p.  62  refs. 

PB  143  481 


h ,  U .  of  California , 


Contract  Nonr- 
no.  105, 


Iowa  City. 
KEELS,  by  Milton 
611(01).  Nov  58, 

PB  143  734 
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FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Forest  Products  Lab.,   Madisor,   Wis, 
DEVELOPMENT  OF  A  CASE  LNER  FOR 
TERM  OUTDOOR   STORAGE  (FOURTH 
INSPECTION),  by  Louetta  Dieruf 
Fahev.    June  59,  32p.    Rept.  no 
Order  from  LC  mi$3.00,  ph$6.  30 


LONG- 
-YEAR 

and  CXxiald  J. 

155-2-4. 

PB  143  280 


This  is  the  fourth  in  a  series  of  reports  made  after 
annual  examinations  of  10  boxes  and  their  contents 
returned  from  each  of  4  outdoor  exposure  sites. 
Results  of  this  fourth -year  examinatiort  indicate  that, 
of  the  three  species  of  pretreated  wood  considered 
for  use  as  boxes,  Douglas -fir  best  protected  the 
liner  and  its  contents,  and  red  oak  was  the  least 
effective.   The  liner  of  polyethylene  film,  foil,  and 
scrim  was  still  superior  to  the  liners  consisting  of 
polyethylene  film  and  kraft  paper  combinations.   Of 
the  four  sites,  Panama's  high  temperature  and 
moisture  had  the  most  decrimeiital  effect  on  boxes, 
liners,  and  contents. 


Food 


Alabama  U.,  University. 
FACTORS  CONTRIBUTING  TO  FOOD  MONOTONY, 
by  Paul  S.  Siegel.    Rept.  no.  5  (Final)  for  7  Feb  55- 
6  July  56  on  Contract  DA  19-129-qm-264..  [1956] 
19p.    5  refs. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  782 

The  present  study  was  specifically  designed  to 
generalize  to  other  and  different  menus  the  finding 
that  acceptance  declines  with  repetition,  to  re- 
examine the  relationship  between  acceptance  de- 
cline and  initial  palatabiiity,  to  evaluate  two  different 
psychological  tests  as  possible  predictors  of  sus- 
ceptibility to  monotony,  and  to  assess  certain 
selected  dehydrated  and  frozen  items  with  respect 
to  monotony  production.   Additionally,  oppjortunity 
was  found  to  pursue  several  fresh  leads  or 
hypotheses. 


California  U . ,  Berkeley . 
CAROTENOID  STABILITY  OF  CARROTS,  by 
G.  MacKinney.  Rept.  no.  1  (Final)  for  3  June  55- 
31  Dec  56  on  Contract  DA  19-I29-qm-420.  [1956] 
12p.  QFCUF  File  no.  V-327. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  777 

Three  main  lines  of  research  were  followed:  (1) 
Impregnation  of  the  diced  carrot  with  a  suitable  anti- 
oxidant prior  to  dehydration .  (2)  Use  of  an  oxygen 
scavenger  added  to  the  container  in  which  the  dehy^ 
drated  product  was  to  be  stored.  (3)  Use  of  high 
vacuum,  28.5-29  inches,  as  encountered  in  the  coffee 
industry  packs .  Of  the  three  procedures ,  the  last 
mentioned  was  successful.   Samples  stored  at  104, 
122,  1400  F  (40,  50,  60P  C,  respectively)  showed  no 
change  in  carotene  content  after  three  months  in  the 
absence  of  oxygen.  By  ccmtrast,  results  with  the  anti- 
oxidant, propyl  gallate,  showed  only  partial  protection 
of  the  pigment.  Tests  with  the  oxygen  scavenger  made 
at  the  request  of  the  Quartermaster  Food  and  Con- 
tainer Institute  were  inconclusive  for  various  techni- 
cal reasons  not  subject  to  our  control.  In  principle  it 
would  appear  also  to  be  a  workable  procedure  for 
elliTiinating  the  oxygen  from  the  container. 
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rremer,  H.  D. 

cnJDlES  AND  INVESTIGATIONS  ON  THE  RE- 
TIREMENTS OF  VITAMIN  Bi  IN  DIFFERENT 
niPTS    bv  H.  D.  Cren^r.  Final  technical  rept.  for 
I  ^p  58-31  Aug  59  on  Contract  DA  91-508-EUC-374. 
nQ59l  19p.  13  refs  . 
bnler  from  LC  mi$2.40.  ph$3.30  PB  143  449 

The  method  as  developed  for  thiamine  determination 
in  urine  was  proved  on  its  accuracy  and  specifity  as 
well  as  tested  on  its  appropriatness  of  vitamin  Bi- 
determination  in  food-saiffs  .  It  was  the  purpose  of 
these  investigations  to  study  if  sorbitol  administration 
improves  the  maintenance  of  thiamine  in  the  human  in 
a  similar  way  as  found  in  the  rat.  It  is  concluded 
from  these  studies  that  sorbitol  administration  in  the 
human  and  in  the  rat  effects  a  stimulation  of  the  thia- 
mine synthesis  of  the  intestinal  microorganisms. 
Since  absorption  in  the  lower  digestive  tract  is  de- 
creased, the  main  part  of  the  intestinal  vitamin  pro- 
duction can  not  be  utilized  in  the  human,  while  an 
utilization  takes  place  in  the  rat  by  coprophagia . 


Food  and  Drug  Research  Labs.  ,  Inc.  ,  Maspeth, 

N.  Y. 
THE  DEVELOPMENT  OF  METHODS  FOR  THE 
MEASUREMENT  OF  VITAMIN  A  IN  PACKAGED 
RATIONS,  by  Kenneth  Morgareidge.   Rept.   nos.    10, 
11    and  12  (Final)  for  1  June  55-31  May  57  on  Con- 
tract DA  19-129-qm-392.  [1957]  26p.  File  no.  N-1127. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  780 

Two  satisfactory  n^thods  for  the  determination  of 
Vitamin  A  in  packaged  rations  have  been  developed. 
One  employs  a  single  magnesia- celite  column  for 
partial  isolation  of  the  vitamin  from  a  hexane  extract 
of  the  unsaponifiable  fraction  of  the  food.    Vitamin  A 
is  estimated  on  the  basis  of  its  blue  color  reaction 
with  antimony  trichloride.    The  second  method  is  a 
refinement  of  the  first  in  that  the  eluate  from  the 
magnesia  column  is  further  purified  by  re-chroma- 
togr^hing  on  weakened  alumina  after  which  the 
vitamin  A  content  is  determined  by  ultraviolet 
spectrophotometry. 


Illinois  U.  .   Urbana. 
ISOLATION  AND  IDENTIFICATION  OF  THE  STALE- 
FLAVOR  COMPONENTS  WHICH  DEVELOP  IN  DRY 
WHOLE  MILK  (AS  A  RESULT  OF   RADIATION),   by 
R.  McL.  Whitney.    Rept.  no.  5  (Final),   26  June  55- 
25  June  57,  on  Contract  DA  19-129-qm-483.    [1957] 
35p.  21  refs.    File  no.   D-319. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  776 

New  or  modified  fractionation  techniques  were  devel- 
oped for  concentrating  the  stale- flavor  components, 
and  the  following  information  was  secured  concerning 
the  chemical  and  physical  properties  of  the  stale  flavor: 

(1)  The  stale-flavor  components  are  soluble  in  butter- 
oil,  petroleum  ether,  alcohol,  CCI4,  and  CS2  but  are 
relatively  insoluble  in  water  or  50%  aqueous  alcohol. 

(2)  They  distribute  themselves  between  the  various 
fractions  of  stale  reconstituted  milk  according  to  the 
amount  of  butteroil  in  the  fractions.    (3)  They  are 
apparently  not  acid  or  y  -  and  i-  decalactones.    (4) 
TTiey  are  volatile  with  steam  or  CCI4- vapor  at  both 


atmospheric  and  reduced  pressures,   but  their  volatil- 
ity varies  with  the  particular  material  being  investi- 
gated.   (5)  Seven  p.  p.  m.  of  the  pertoleum-ether-solu- 
ble  fraction  of  the  steam  distillate  is  sufficient  to  pro- 
duce a  detectable  stale  flavor  in  fresh  milk.    (6)  The 
infrared  adsorption  spectra  of  the  CS2  and  CCI4  ex- 
tracts of  the  steam  distillate  of  stale  fats  indicate  that 
the  stale-flavor  components  may  contain  the  following 
groups:  -CH3;  -CH2-;  ester  or  lactone  C  =  O;  aldehyde 
or  ketone  C  -O;  aliphatic  ether  -C-0-;  unsaturated 

ether -C-0-;  and  cis    ^i     H  ' 

-C  «  C-  or:>C  =  CH2- 

The  storage  study  of  the  irradiated  dried  whole  milk 
indicated  that  the  irradiated  products  were  always 
described  by  the  judges  as  gluey,  burnt,  or  scorched 
while  the  control  samples  were  considered  typically 
stale.    Thus  the  two  flavors  were  not  the  same  or 
similar.    The  flavor  of  the  irradiated  samples  did  not 
change  in  character  on  storage  but  continued  to  in- 
crease in  intensity  throughout  the  storage  period. 
Neither  temperature  of  storage  nor  irradiation  dosage 
appears  to  have  a  consistent  effect  upon  the  flavor  of 
the  irradiated  samples. 


Oregon  State  Coll.  Agricultural  Experiment 

Station,  Corvallis. 
RESISTANCE  OF  MICROORGANISMS  TO  IONIZING 
RADIATION  APPLIED  TO  FOOD,  by  P.  R.   Elliker. 
Rept.  no.  6  (Final)  for  15  Aug  56-14  Aug  57  on 
Contract  DA  19- 129-qm-730.    [1957]   33p.    1  ref. 
QFCIAF  File  no.   S-547.  AD- 154  835. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  804 

Microbial  examination  of  meat  and  poultry  products 
revealed  microorganisms  that  can  survive  radiation 
intensities  considered  to  be  in  the  sterilization  range. 
Samples  examined  at  20  weeks'  storage  showed 
varying  degrees  otf  decomposition,  either  enzymatic 
or  bacterial  in  nature.  Combinatiohs  of  irradiation 
and  antibiotics  may  have  some  value  if  the  irradi- 
ation level  is  less  than  10°  rep  (930,  000  rad)  and  the 
level  d  the  antibiotic  high  enough  to  leave  an  effec- 
tive residual  quantity.    Recent  investigation  has  re- 
vealed that  the  antibiotics  are  destroyed  at  the 
proposed  sterilization  dosages  and  in  some  instances 
may  actually  offer  some  protection  to  the  micro- 
organisms.   With  the  exception  of  salt  none  of  the 
commonly  used  preservatives  have  shown  promise 
in  inhibiting  growth  of  radiation-resistant  bacteria 
because  at  the  high  levels  required  for  the  radio- 
resistant cocci.    It  may  be  possible  to  inhibit  the 
organisms  with  low  levels  of  salt  (sodium  chloride). 
The  combination  of  heat  and  radiation  has  not  proven 
effective  in  sterilizing  food  material,  unless  both 
high  temperature  and  high  levels  of  radiation  are 
used.    Our  results  to  date  indicate  that  heat  which 
will  inactivate  most  enzymes  does  not  destroy  the 
sporeforming  species. 


Southern  Research  Inst.  ,  Birmingham,  Ala. 
STUDY  OF   FLAVOR  AND  CHEMICAL  CHANGES 
IN  FOODS  DURING  STERILIZATION  BY  IRRADIA- 
TION, by  Robert  E.  Burks,  Jr.   Rept.   no.  8  (Final), 
1  Sep  56-31  Oct  57,  on  Contract  DA  19-129-qm-740. 
7  May  58,  44p.   16  refs.   File  no.  S-530. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  775 
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Rodman  Lab.  ,   Watertown  Arsfena 
EVALUATION  OF  ALLOY  BINDER 
CEMENTED  CARBIDES,  by  Janies 
William  O.  Woods.    Feb  59,  28p 
RPL-43/1. 
Order  from  OTS  $0.  75 


Mass. 

SYSTEMS  IN 

E.  Mahaffy  and 

5  refs.    Rept.  no. 

PB  161  122 


Tungsten  carbide  prepared  with  alloy  binders  in  the 
ranges  investigated  exhibits  strength  properties  which 
are  generally  inferior  to  straight  cobalt  bonded 
tungsten  carbide.    Binder  alloys 'of  cobalt-iron  and 
cobalt-iron-nickel  would  be  suioable  for  applications 
where  high  hardness  is  a  necessary  critical  require- 
ment and  high  transverse  ruptuie  strength  is  of 
secondary  importance. 


Engines  and  Propuljsion  Systems 


Army  Transportation  Researc 
Command,  Fort  Eustis,  Va. 
MULTIFUEL- DIESEL-  ENGINE 
Gurganious  and  Rodney  L.  Berr 
Project  9-47-16-000,  Test  MT 
AD-214  496. 
Order  from  OTS  $L  GO 
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This  report  compares  the  capab 
diesel  engine  and  a  standard 
Trucks,  Tractor,  2-1/2-Ton, 
one  was  equipped  with  the  multifliel 
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lities  of  a  multifuel 
ine  engine.    Two 
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Guggenheim  Jet  Propulsion  Center,  Calif.   Inst,  of 

Tech.  ,  Pasadena. 
PERFORMANCE  OF   AXIAL  COMPRESSORS  WITH 
ASYMMETRIC  INLET  FLOWS,  by  Robert  Katz. 
Final  rept.   on  Contract  AF  18(600)178.   June  58,   158p 
16  refs.  AFOSR-TR-58-89,  AD- 162  112. 
Order  from  LC  mi$7.  50,   lh$24.  30  PB  144  039 

Overall  performance  measurements  and  circum- 
ferential surveys  of  total  pressures,  velocities  and 
flow  angle  were  olitained  in  an  axial  compressor  with 
inlet  disturbances  covering  approximately  25  %  of  the 
inlet  annulus  area.    Three  configurations  were  tested 
to  find  the  principal  effects  in  a  single  rotor,  a  com- 
plete stage  and  a  multi-stage  machine.    A  two-dimen- 
sional linearized  theory  was  developed  which  includes 
the  effect  of  losses  and  leaving  angle  deviations  in 
the  blade  rows. 


James  Forrestal  Research  Center,  Princeton,  N.  J. 
PROJECT  SQUID.   Semi-annual  progress  rept.   for 
1  Oct  57-31  Mar  58  on  Contract  Nonr- 1858(25). 
1  Apr  58,    128p.   82  refs.   AD-147  921. 
Order  from  LC  mi $6.  30,  ph$19.  80  PB  138  556 

This  study  is  concerned  with  .he  extension  of  theo- 
retical and  e;qDerimental  methods  for  the  analysis  of 
non steady- flow  problems.    Theoretical  investigations 
of  such  problems  are  frequently  carried  out  by  means 
of  wave  diagrams  based  on  the  mechod  of  character- 
istics, and  experimental  work  is  based  on  shock  tube 
techniques.    Various  cases  of  boundary  conditions  in 
nonsteady  flow  have  been  studied.    The  effect  of  pres- 
sure waves  on  small  regions  where  the  density  differs 
from  that  in  the  surrounding  gas  is  also  being 
investigated. 


James  Forrestal  Research  C<  nter,  Princeton.  N.  J. 
PROJECT  SQUID.    Semi-annual  progress  rept.  on 
Contract  Nonr- 1858(25).    1  Oct  58.    Ulp.   64  refs. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  143  226 

Contents: 

Fluid  Mechanics:   Fundamental  investigation  of  non- 
steady  flow;  Investigation  of  turbulence;  Structure  of 
a  detonation  wave;  Exhaust  nozzle  impedance  to 
high-frequency  longitudinal  gas  flow  oscillations 

Transtx>rt  and  Transfer  Processes:   Thermal  conduc- 
tivity and  the  viscosity  of  ammonia  and  hydrazine; 
Thermal  conductivity  of  gases  and  liquids  over  a 
range  of  temperatures  and  pressures;  Atomization, 
vaporization,  and  combustion  of  multicomponentfuel 
droplets;  Dynamic  conditions  in  a  spray  zone;  Sta- 
tistical properties  of  two-phase  flow;  Studies  of  heat 
transfer  to  gases  and  the  mechanism  of  two  phase 
flow 

Chemical  Kinetics:   Reactions  of  oxygen  atoms;  High 
temperature  reactions;  Surface-catalyzed  atom  and 
free  radical  reactions; 

Combustion  Phenomena:   Structure  and  burning  mech- 
anism of  laminar  flat  flames;  Research  on  high 
pressure  combustion;  Investigation  of  flame  propa- 
gation and  stability  with  particular  reference  to  the 
interaction  between  flame  and  flow;  Investigation  of 
the  basic  problems  associated  with  gaseous  com- 
bustion; Burning  velocity,  flammability  limits,  and 
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ionization  in  flames;  High  output  combustion;  Ioni- 
zation in  detonation  waves;  Physical  properties  of 
various  types  of  flames;  Theory  of  detonations  and 
flame  propagation  in  Gases 


Naval  Civil  Engineering  Lab. ,  Port  Hueneme, 

Calif. 
WINTERIZATION  OF  POLAR   EQUIPMENT: 
INTAKE  AIR  PREHEATING  FOR  TWO-STROKE- 
CYCLE  ENGINE,  by  E.  J.  Beck,  Jr.  Final  rept. 
15  Oct  59,  29p.  6  refs.    Technical  rept.  039. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  143  904 

This  report  deals  with  the  results  of  the 
Laboratory's  first  experiments  with  supplying  heat 
to  the  intake  air  of  a  two -stroke- cycle  diesel  engine 
in  order  to  determine  the  heat  requirement 
necessary  to  achieve  adequate  combustion  at  low 
ambient  temperatures.   Cold  chamber  tests,  in 
which  intake  air  was  electrically  heated  to  simulate 
engine  waste  heat  input,  were  conducted  at  tempera- 
tures varying  from  Port  Hueneme  normal  ambients 
to  -32  F  in  steps  of  approximately  32  degrees 
Fahrenheit.    Air  preheating  was  found  to  markedly 
improve  the  operation  of  a  two-stroke-cycle  diesel 
engine.    First,  heat  loss  at  moderate  and  low  loads 
must  be  scrupulously  avoided  by  use  of  suitable 
enclosures  and  intermittent  fan  operation.    Second, 
relatively  large  amounts  of  heat  to  the  intake  air 
would  be  required  to  obtain  optimum  operation,  at 
idle  and  low  loads,  but  small  to  moderate  amounts, 
considered  to  be  available  in  a  prqaerly  shrouded 
engine,  will  allow  satisfactory  operation.    Relatively 
small  amounts  of  heat  to  the  intake  air  will  be 
required  when  the  engine  is  heavily  loaded.    Specific 
design  approaches  are  proposed. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
THERMAL  STRESSES  IN  LONG  CYLINDRICAL 
CASE-BONDED  PROPELLANT  GRAINS,   by  Eric  E. 
Ungar  and  Bernard  W.  Shaffer.   Rept.  on  Contract 
NOrd-16640.   Sep  58,  31p.  6  refs. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  604 

Equations  are  presented  by  means  of  which  one  may 
compute  the  thermally  induced  stresses  in  a  bond  be- 
tween a  long  cylindrical  propellant  grain  and  a  case 
surrounding  it.  The  general  equations  are  simplified 
for  assemblies  with  cases  that  are  elastically  stiff  and 
thermally  thin  compared  to  the  grain.  An  optimi- 
zation study  shows  how  the  bond  stress  is  affected  by 
the  assembly  geometry  and  properties  of  the 
materials . 


Plasmadyne  Corp.,  Santa  Ana,  Calif. 
FUNDAMENTAL  INVESTIGATIONS  OF  ELECTRICAL 
POWER  SOURCES.   VOLUME  I.   MORPHOLOGY,  by 
Emil  J.  Hellund.   Rept.  on  Contract  AF  49(638)332. 
24  Apr  59,  31p.  E-1FR049-332;  AFOSR-TN-59-103. 
Order  from  LC  mi$3.00,  ph$6.30  PB  144  009 

A  survey  and  classification  is  made  of  various  typ>es 
of  power  sources  which  might  possibly  be  used  in  con- 
junction with  propulsion  systems  for  space  vehicles. 
Codification  of  these  types  has  been  systematically  de- 
veloped with  the  objective  in  mind  of  providing  a  con- 


venient classification  by  means  of  which  a  rapid  evalu- 
ation of  any  "new"  proposals  can  be  made.  A  number 
of  possible  new  power  systems  and  propulsion  systems 
have  been  brought  out.  The  primary  goal  in  evaluation 
of  all  systems  is  to  obtain  an  unambiguous  upper  limit 
to  performance,  equivalent  to  that  derived  for  heat 
engines  on  the  basis  of  the  Camot  cycle.  It  can  be 
readily  observed  from  the  examples  given  that  the 
basic  conservation  laws  of  physics  are  usually  suffi- 
cient to  settle  the  question  of  "feasibility"  in  regard  to 
any  proposal. 


Plasmadyne  Corp. ,  Santa  Ana,  Calif. 
FUNDAMENTAL  INVESTIGATIONS  OF  ELECTRI- 
CAL POWER  SOURCES.   VOLUME  III.   DIRECT 
ELECTRICAL  CONVERTERS,  by  Emil  J.  Hellund. 
Rept.  on  Contract  AF  49(638)332.  24  Apr  59,  72p. 
15  refs.  E-3FR049-332;  AFOSR-TN-59-429; 
AD-214  779. 
Order  from  LC  mi$4.50,  ph$12.30  PB  143  998 


A  review  of  findings 


Plasmadyne  Corp.,  Santa  Ana,  Calif. 
FUNDAMENTAL  INVESTIGATIONS  OF  ELECTRI- 
CAL POWER  SOURCES.   VOLUME  IV.   NUCLEAR 
FISSION  REACTORS,  by  Emil  J.  Hellund.   Rept.  on 
Contract  AF  49(638)332.  24  Apr  59,  127p.  17  refs. 
E4FR049-332;  AFOSR-TN-59-428;  AD-214  778. 
Order  from  LC  mi$6.30,  ph$19.80  PB  143  999 

A  review  of  findings  .  (See  also  PB  143  998) 


Plasmadyne  Corp.  ,   Santa  Ana,   Calif. 
FUNDAMENTAL  INVESTIGATIONS  OF  ELECTRI- 
CAL POWER  SOURCES,    VOLUME  VL    FUSION 
POWER,  by  Emil  J.  Hellund.    Rept.  on  Contract  AF 
49(638)332.    24  Apr  59.  70p.   3  refs.    E-6FR049-332. 
AFOSR-TN-59-427;  AD-214  777. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  000 

A  brief  review. 

(See  also  PB  143  999) 


Plasmadvne  Corp.  .  Santa  Ana.  Calif. 
FUNDAMENTAL  INVESTIGATIONS  OF   ELECTRICAL 
POWER  SOURCES.    VOLUME  VII.   BIBLIOGRAPHIES, 
by  Helen  Fife.  Rept.  on  CcMitract  AF  49(638)332. 
24  Apr  59,   45p.   379  refs.    E-7FR049-332;  AFOSR-TR- 
59-104. 
Order  from  OTS  $1.  25  PB  161  117 

The  references  listed  here  are  arranged  in  accordance 
with  the  morphology  described  in  our  report  E-TN088- 
332  also  published  under  this  contract.    Briefly,  this 
morphology  arranges  possible  power  sources  accord- 
ing to  whether  they  are  (a)  internal  (wholly  contained 
within  the  space  vehicle)  or  external  (utilize  energy 
available  outside  the  vehicle),  (b)  waste  (utilize  waste 
products  from  other  functions)  or  direct  storage,  and 
(c)  certain  detailed  categories.    The  array  is  presented 
graphically.    The  figures  contained  in  brackets  are 
used  to  form  a  code  which  classifies  any  particular 
power  source.    Since  there  are  three  levels  of  classifi- 
cation, each  code  number  consists  of  these  digits: 
ni,   n2,   n3. 
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Machine  Parts  and  Mechanisms 


AUoyd  Research  Corp.,  Watertown,  Mass. 
BALL  MOTION  AND  SLIDING  FRICTION  IN  BALL 

BEARINGS,  by  A.  B.  Jo^^l  J^J  f i,^Tn^, g  cl^'P" 
on  Contract  NObs-72203.  [195  ']  46p.  AD;;  143^887- 

Order  from  LC  mi$3.30,  ph$7  80 


PB  138  494 


A  method  is  derived  for  detenlining  the  motion  of  the 
ball  and  the  sliding  friction  m  f  high-speed,  angular 
contact  ball  bearing  under  thr^^st  load  in  terms  of  the 


inertia  effects  on  the  ball  and 
resulting  from  interfacial  slip 


irictional  resistances 
at  the  contact  area 


resuitins  iroiii  iiiiciia>-i"»  j».^  —  —  -- 

The  so^tion  of  eight,  simultareous  equations  involv- 

*  .  .      .  -.-   *__  ...ui^K  nlr>c<vi  form  solutions 


ing  double  integrals  for  which 
cannot  be  found  is  required. 


closed  form  solutions 


George  Washington  U. ,  Wash  ington,  D.  C 
A  METHOD  FOR  DETERMINING  THE  MILITARY 
WORTH  OF  SPARE  PARTS,  b^  Henry  So^lo^on^^ 
Joseph  P.  Fennell^ and  Marvin  "" 


3enicoff.    Rept.  on 


Logistics  Research  Proj.,  Contract  Nonr-761(05). 

Anr  58    62p.    1  ref.    Serial  T- 82/58. 

^der  from  LC  mi^.  90.  ph$l  0.  80         PB  139  364 


Manufacturing  Equipmint  and  Processes 


.,, 


Naval  Air  Material 


Aeronautical  Materials  Lab. 

Center,  Philadelphia,  Pa.       I  „^.,^ 

ENDURANCE  TESTS  OF  MA(3NESIUM  CASTING 
ALLOY  DOW  H  CONTAINING  VARIOUS  GRADES 
OF  TRANSVERSE  AND  LONGJITUDINAL  MICRO- 
SHRINKAGE,  by  Walter  F.  Wbrden.    Final  repc.  on 
Proj.  TED  NAM  AE  4132,  pt.j3.    U  Sep  58,  29p. 
6  refs.    Rept.  no.  NAMC-AML-AE-1065. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  138  705 

It  was  established  that  the  fatigue  strength  of  Dow 
H  magnesium  casting  alloy  d^reased  as  the  quantity 
of  radiographic  defect  indications  increased,  and 
that  longitudinal  microshrinkige  was  less  detrimental 
to  fatigue  strength  than  transverse  microshrinkage. 


Armour  Research  Foundation,  Chicago,   IlL 
TIME-TEMPERA TURE-TRANSFORMATION  DIA- 
GRAMS OF  THE  TITANIUM  SHEET- ROLLING - 
PROGRAM  ALLOYS,  by  L.  E.  Tanner.    Rept.  for 
9  June  58-15  June  59  on  Department  of  Defense 
Titanium  Sheet- Rolling  Program,  Contract  AF 
18(600)1375.    19  Oct  59,  81p    "^      '"     ~"^  ' 
no.   46G. 
Order  from  OTS  $2.  25 


The  titanium  alloys  Tl-2.  5A1- 
Ti-6A1-4V,  and  Ti-13V-llCr 
in  the  Department  of  Defense 
Program.    To  assist  in  the 
heat  treatments  for  these  a 
transformations  were  studied 
cycles,  and  TTT  diagrams 
TTT  diagrams  resulting  frorti 


llcy 


19  refs.    DMIC  rept. 


PB  151  075 


16V,   Ti-4Al-3Mo-lV. 
3A1  are  being  evaluated 
Titanium  Sheet- Rolling 
deermination  of  optimum 
s,  the  kinetics  of  their 
for  two  heat -treatment 
constructed.    The 
each  heat- treatment 


were 


cycle  are  shown  on  the  following  pages  accompanied 
by  a  description  of  the  important  mechanistic  features 
of  the  transformations  of  each  alloy. 


Carnegie  Inst,  of  Tech.   Graduate  School  of 
Industrial  Administration,  Pinsbrugh,  Pa. 
BUDGET  CONTROL  AND  COST  BEHAVIOR,  by 
Andrew  C.  Stedry.    ONR  Research  memo.  no.  60 
on  Planning  and  Control  of  Industrial  Operations, 
Contract  Nonr-76001.    28  Feb  58.  44p.    6  refs 
Order  from  LC  mi$3.30.  ph$7.  80  PB  143  569 

This  paper  represents  an  investigation  into  some  of 
the  possible  reactions  which  occur  in  response  to 
a  system  of  budget  control.    The  research  described 
here  is  a  first  step  in  a  project  whose  aim  is  to 
establish  decision  rules  which  can  be  utilized  in 
setting  up  and  maintaining  an  integrated  budget  con- 
trol system  in  an  industrial  firm.    The  preUmmary 
work  was  carried  on  (1)  to  define  the  nature  and 
scope  of  the  problem,  (2)  to  evaluate  some  of  the 
techniques  available  for  its  solution  and  (3)  to  point 
out  avenues  for  future  research. 


Derroit  Arsenal,  Center  Line,   Mich.         ^^^^,     . 
ARC  WELDING  OF  ALUMINIZED  MILD  STEEL,  by 
Donald  E.  Phelps.  8  Aug  58,  23p.   Rept.  no.   4225 
(Final);  AD- 202  211. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  828 

Four  different  brand  electrodes  were  employed  to 
weld  aluminized  mild  steel  sheet  1/16- inch  thick. 
Tests  were  conducted  to  determine  the  suitabUity  of 
the  electrodes,  the  effect  of  heat  and  the  corrosion 
resistance  on  the  welded  joint. 


Metcut  Research  Associates,   Cincinnati,   Ohio. 
MANUAL  ON  THROW-AWAY  TOOLING,   by  D.   C. 
Kaufman,   A.   Dupuis.   and  M.   Grider.    Final  technical 
engineering  rept.  for  19  June  58-30  June  59  on  Con- 
tract AF  33(600)37479.    14  July  59,  96p.    Wright 
Aeronautical  Serial  rept.  no.  MP.  00-193;  AD-226  022. 
Order  from  OTS  $2.  25  PB  161  276 

This  Manual  describes  the  benefits  that  can  be  derived 
from  a  program  which  replaces  brazed  carbide  cutting 
tools  with  throw- away  type  tooling.    The  approach 
used  in  instituting  the  throw-away  tool  conversion 
program  and  the  steps  taken  in  accomplishing  a  suc- 
cessful program  are  described.    Graphs,   charts, 
forms  and  photographs  are  incorporated  to  assist  in 
the  understandability  of  the  program.    Also  described 
in  the  Manual  afe  cost  reduction  programs  that  are 
directly  associated  with  a  throw-away  tool  conversion 
program  or  a  natural  outgrowth  of  such  a  program. 


Rock  Island  Arsenal  Lab.  ,  111. 
EVALUATION  OF  ELECTRICAL- DISCHARGE 
MACHINING,  by  F.  J.  Daasch.    Technical  rept. 
4  June  59,   36p.  5  refs.    Rept.  no.  59-1516; 
AD-217  044. 
Order  from  OTS  $1.  00     .  PB  161  267 
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The  electrical-discharge  method  was  evaluated  for 
suitability  to  perform  Ordnance  manufacturing  and 
nroduction  work  on  the  difficult -to- machine  metals, 
machining  hardened  tool  steels,  high-speed  steel  and 
carbide  tool  materials.    Tests  were  performed  to 
evaluate  the  variables  such  as  machining  time,   sur- 
face finish  of  the  workpiece,  loss  of  electrode  mate- 
rial and  other  performance  characteristics.    Results 
are  included  for  operations  comparable  to  drilling, 
tapping  and  surface  removal. 


Rodman  Lab. ,  Watertown  Arsenal,  Mass  . 
MECHANICAL  PROPERTIES  AND  PROCESSING  TECH- 
NTOUES  FOR  HIGH  STRENGTH  STEEL  CASTpJGS. 
bvK.  D.  Holmes,  J.  Zotos  and  P.  J.  Ahearn.  Apr  59, 
23p    U  refs.  Rept.  no.  RPL  10/19;  AD- ^0  591 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  625 

Arc  furnace  and  induction  melted  low-aUoy  steels  were 
cast  into  test  coupons  and  shaped  castings ,  heat  treated 
to  high  strength  levels,  and  physically  tested.  The  arc 
furnace  cast  steels  exhibited  mechanical  properties 
superior  to  tnose  of  induction  melted  steels,    at  a 
strength  level  of  225.000  psi. 


Rodman  Lab.  ,  Watertown  Arsenal,  Mass. 
PARTICLE  COATING  IN  INVESTMENT  CASTING 
MOLD  MANUFACTURE  UTILIZING  SOLID  FLUIDI- 
ZATION,  by  Francis  Quigley  and  Eugene  Deluca. 
Feb  59,   Up.  5  refs.    Memo.  rept.  no.   RPL- 13/7. 
Order  from  OTS  $0.  50  PB  161  098 

The  process  of  gas -solid  fluidization  was  applied  in 
the  development  of  an  improved  technique  for  the  ap- 
plication of  particle  coatings  in  the  manufacture  of 
investment  casting  molds.    A  unit  was  designed  and 
built  to  accomplish  fluidization  of  solid  particle  beds. 
Particle  coating  was  effected  by  immersion  of  pre- 
wetted  forms  into  the  bed  in  its  fluidized  state. 


Selskapet  for  Industriell  og  Teknisk  Forskning 
ved  Norges  Tekniske  H^skole  (Norway). 
DISTRIBUTION  OF  HEAT  AROUND  FINITE  MOVING 
SOURCES.   Final  technical  rept.  for  1  July  58- 
30  July  59  on  Contract  DA  91-508-EUC-378.  10  Sep  59, 
59p.  28  refs. 
Order  from  LC  mi$3.60,  ph$9.30  PB  143  836 

Calorimetric  measurements  have  been  made  of  the  net 
heat  transferred  to  the  work-piece  in  welding  with  the 
argon-arc,  metal-arc,  and  SIGMA  processes.  A      > 
method  is  suggested  for  presenting  the  distribution  Of 
temperature  around  a  point  source  in  one  diagram 
valid  for  all  materials  and  operating  coidition. 
Measured  temperatures  outside  the  weld  pool  are  in 
fair  agreement  with  theory  at  a  sufficient  distance 
from  the  weld,  but  deviations  are  observed  in  regions 
closer  to  the  weld.  A  procedure  is  outlined  for  the 
assessment  of  average  bath  temperatures  from  the 
measured  temperature  distribution  in  the  parent-plate 
material.  Exploratory  measurements  of  liquid  weld 
metal  temperatures  indicate  temperatures  in  the 
order  of  2000^0  and  1500OC  in  the  welding  of  steel 
and  of  aluminum,  respectively. 


Springfield  Armory,  Mass. 
RECLAMATION  OF  DIAMONDS  FROM  MACHINE 
WIPING  CLOTHS,  by  K.  A.  Jorczak.    23. Mar  59,   Up. 
SA-TR70-7003. 
Order  from  OTS  $0.  50  PB  161  121 

The  most  suitable  method  developed  is  based  on 
washing  the  diamond-bearing  cloths  with  a  synthetic 
detergent  in  a  washing  machine  which  is  fined  with  a 
wire  mesh  screen  over  a  false  bottom.    The  recovered 
residue  is  treated  by  the  flotation  method  similar  to 
that  used  for  diamond  reclamation  from  grinding 
wheels  and  segregated  swarf  or  sludge. 


Transport,  Traction  and  Hoist  Facilities 


California  U. .  Los  Angeles. 
TECHNICAL  STUDIES  IN  CARGO  HANDLING.   V. 
EFFECT  OF  COMMUNICATION  ON  A  N- STAGE 
SHUTTLE  PROCESS,  by  Maurice  PoUack.    Rept.  on 
Contract  Nonr-233(07).    May  58,  28p.    5  refs.    Dept. 
of  Engineering  rept.  58-43.  AD-218  980. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  840 

By  means  of  a  simple  model,  it  is  shown  that  the 
effect  erf  communication  on  a  shuttle  process  is  small. 
The  link-node  model  of  cargo  handling  developed  by 
R.  R.  O'Neill  is  found  to  be  a  good  representation  d 
actual  systems.    TTie  "effectiveness"  cf  a  shuttle 
process  as  predicted  by  this  link-node  model  is  well 
correlated  with  actual  field  data  values  of  "balance 
allowance"  given  by  R.  Herbert.    It  is  also  possible 
to  obtain  the  values  of  coefficient  at  variation  which 
correspond  to  the  balance  allowances  given  by 
R.  Herbert. 


Goodrich,  B.  F.  ,  Aviation  Products,   Troy,  N.  Y. 
EVALUATION  OF  B.   F.  GOODRICH  450^  AMBIENT 
TEMPERATURE  BRAKE,   by  Carlos  F.  Afanador 
Rept.  for  May  57 -Dec  58  on  Contract  AF  .^3( 600)35046. 
June  59.  36p.    WADC  Technical  rept.  59-198. 
Order  from  OTS  $1.  00  PB  161  143 

The  purpose  of  this  contract  was  to  evaluate  a 
B.  F.  Goodrich  capsule- actuated  disk  brake  operating 
from  an  ambient  temperature  of  450*^,  and  to  deter- 
mine the  effects  of  forced  air  cooling.    The  assembly 
used  in  the  test  was  designed,  manufactured,  and 
laboratory  tested  at  the  B.  F.  Goodrich  Wheel  and 
Brake  Plant,   Troy,   C»iio.    The  brake  successfully 
passed  the  required  laboratory  testing.    Operation  at 
the  required  ambient  temperature  was  confirmed  by 
the  data  presented  herein.    Further  testing  will  be 
conducted  at  the  WADC  laboratory. 


Southwest  Research  Inst.,  San  Antonio,  Tex. 
INDUCTION  SYSTEM  laNG  IN  ORDNANCE  AUTO- 
MOTIVE VEHICLES:  A  LITERATURE  SURVEY  AND 
ANALYSIS.  Final  rept.  on  Contract  DA  23-072-ORD- 
836,  T.O.  4.  Feb.  56,  78p.  122  refs. 
Order  from  OTS  $2.00  PB  131  844 
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Clapp,  William  F.  ,   Labs 
IhfVESTIGATION  OF  GLASS  CLpTH 
PLYWOOD  AS  PROTECTION  AQAINST 
BORER  ACTIVITY.   Final  rept. 
72139.   10  Jan  57,  8p.   Rept.   no. 
2007- J;  AD- 139  699. 
Order  from  OTS  $0.  50 


Duxbury,   Mass. 
OVERLAYS  ON 
MARINE 
on  Contract  NObs- 
10261;  ITL  no. 


The  exposure  of  plywood  panels 
of  duck,  duck  with  silica  addea, 
well  as  duck  with  less  than  nornni 
overlay  to  marine  borer  activity 
Carolina  for  39  months  and  at 
for  51  months  revealed  that  no 
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overlays  with  reduced  resin  content 
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natural  fibers.    Paint  adherence 
relatively  poor  on  all  panels  in 
of  the  duck  overlays  to  the  wood, 
silica  added,  was  better  than  tho 
cloth  after  the  first  24  months 


exposure. 


Danielson  Mfg.   Co.  ,   Conn. 
DEVELOPMENT  OF  MOLDED  >fYLON  SAMPLES, 
William  McKinlay.   Final  rept.  fc  r  1953 
tract  DA  18-064- 404-cml-22.    15 
Order  from  LC  mi$5.  70,  ph$l6 
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Laboratory  for  Insulation  Research,  Mass.   Inst,  of 

Tech.  ,   Cambridge. 
EVALUATION  OF   SOME  METHODS  OF   NICKEL 
FERRITE  FORMATION;   EFFEC'^  OF   IRON  OXIDE 
PARTICLE  SIZE  ON  NICKEL  FE  RRITE  FORMA- 
TION;  CURRENT  PROBLEMS  IN  THE  PRODUCTION 
OF  MAGNETIC  CERAMICS,   by  Ceorge  Economos. 


Rept.  on  Contract  Nonr- 1841(10).    Nov  58.   49p. 
24  refs.    Technical  rept.  nos.  129,  130,  131. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  601 

The  extent  of  nickel  ferrite  formation,  as  affected  by 
four  preparatory  techniques,  was  investigated  by  de- 
termining the  magnetic  moment  of  the  reacted  powder 
with  a  vibrating-coil  magnetometer.    The  oxide,  car- 
bonate, hydroxide  and  oxalate  methods  were  used.  At 
low  temperatures  the  hydroxide  and  oxalate  techniques 
were  found  to  give  the  greatest  yield  of  ferrospinel. 
The  hydroxide  method  yields  a  magnetic  material  by 
precipitation.    Weight-loss  measurements  are  corre- 
lated to  the  magnetic  data.    Five  iron  oxides  of  in- 
creasing particle-size  distribution,  mixed  with  nickel 
oxide  of  a  constant- size  range,  were  heated  at  varioua 
temperatures  and  time  intervals.    The  extent  of  nickel 
ferrite  formation,  as  influenced  by  particle  size  dis- 
tribution of  the  iron  oxide  constituent,   was  measured 
with  a  compensating-coil  magnetometer.    Using  the 
Jander  relationship  for  this  type  of  reaction,  activa- 
tion energies  ranging  from  54  to  70  kcal  were  corn- 
puted  for  increasing  particle  size.    These  results  are 
examined  and  compared  with  current  procedures  for 
the  production  of  ferrite  powders.    Reproducibility  erf 
the  electrical  and  magnetic  properties  while  adhering 
to  mechanical  tolerances  is  still  the  main  difficulty 
in  quantity  production  of  magnetic  ceramics.    This 
problem  is  discussed  from  a  developmental  viewpoint 
with  suggestions  for  improving  present  methods. 


Vitro  Labs.  ,  Wdst  Orange,  N.  J. 
INVESTIGATION  OF  THE  HIGH  INTENSITY  ARC 
TECHNIQUE  FOR   MATERIALS  TESTING,   by 
Charles  Sheer,   C.   Dudley  Fitz  and  others.   Rept.   for 
Apr  57  to  Mar  58  on  Materials  Analysis  and  Evalua- 
tion Techniques,   Contract  AF  33(616)3669.   Nov  58, 
109p.   20  refs.   WADC  Technical  rept.   58-142; 
AD- 205  364. 
Order  from  OTS  $2.  50  PB  161  265 

Basic  studies  performed  during  the  second  year  erf  a 
two-year  program  to  evaluate  the  adaptability  of  the 
high  intensity  arc  flame  as  a  testing  medium  are  de- 
scribed.   A  more  stable  and  controllable  configuration 
of  arc  operation,  featuring  a  triple  cathode,  was  de- 
veloped.   The  pulse  method  of  measuring  tail  flame 
velocity  was  improved,  and  the  range  of  measure- 
ments extended  by  using  a  more  powerful  electronic 
pulsing  device.    Several  flow  visualization  techniques 
were  utilized  to  determine  flow  patterns  of  the  arc 
plasma  in  the  vicinity  of  solid  objects.    Direct  and 
schlieren  photography  showed  an  abnormally  thick 
boundry  layer  for  the  flow  of  plasma  near  the  models, 
a  possible  explanation  is  offered.    Finally,  attempts 
were  made  to  measure  thermal  diffusivities  of  copper, 
graphite,  molybdenum,  and  tungsten  by  inserting 
appropriate  specimens  in  the  flame.    Results  indicate 
that  the  technique  of  measurement  requires  further 
development  to  obtain  reliable  measurements  using  a 
plasma  flame. 


Ceramics  and  Refractories 


Minerals  Research  Lab. ,   U.  of  California, 

Berkeley. 
INTERNAL  STRESSES  IN  MODEL  CERAMIC 
SYSTEMS,  by  Richard  M,  Fulrath.    Technical 
progress  rept.  no.   1  on  Contract  AF  49(638)4. 
20  Mar  58,  31p.    1  ref.    Series  no.   119,  issue  no.   1. 
Order  from  LC  mi$3. 00,   ph$6.  30         PB  138  927 

Model  ceramic  systems  of  crystals  and  glass 
fabricated  by  vacuum  hot  compaction  have  been  used 
to  study  methods  of  detection  of  internal  stress  on 
the  crystAlline  phase.    Effects  of  the  volume  fraction 
of  die  glass,  compaction  temperature  and  time,  and 
crystal  particle  size  in  modifying  induced  internal 
stress  are  presented.    These  effects  together  with 
x-ray  diffraction  and  wetting  studies  indicate  that 
internal  stress  development  is  closely  connected  to 
wetting  d  the  crystal  by  the  glass  and  formation  of 
•  s«CQnd crystalline  phase. 
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National  Bureau  of  Standards,  Washington,  D.  C. 
FACTORS  CONTROLLING  RESISTANCE  TO  DE- 
FORMATION AND  MECHANICAL  FAILURE  IN 
POLYQRYSTALLINE  (GLASS- FREE)  CERAMICS,  by 
John  B.  Wachtman,  Jr.  .  Wayne  E.  Tefft  and  others. 
Rept.  for  1  July  57- 15  Dec  58  on  Solid  State  Research 
and  Properties  of  Matter,  Contract  AF  33(616)56-4. 
May  59,  83p.  35  refs.  WADC  Technical  repL  59-278. 
Order  from  OTS  $2.  25  PB  161  112 

The  elastic  moduli  and  internal  friction  of  several 
refractory  oxide  materials  were  studied.    The  six 
elastic  constants  of  sapphire  were  measured  with 
particular  care  and  the  results  were  found  to  differ 
from  previously  accepted  values  for  four  of  these 
constants.    Young's  modulus  for  single  crystal  sap- 
phire was  found  to  decrease  linearly  with  increasing 
temperature  above  lOO^C.    As  the  temperature  was 
decreased  below  lOOoc,  Young's  modulus  first  rose 
above  the  extrapolated  high  temperature  straight  line 
and  then  tended  to  become  constant.    The  internal 
friction  of  single  crystal  sapphire  was  found  to  vary 
from  5  X  10-5  to  3  x  10-6  at  room  temperature. 
Annealing  below  500OC  decreased  the  value  in  a 
specimen  with  initially  high  damping.    An  internal 
friction  peak  was  found  in  polycrystalline  alumina 
with  15%  lanthanum  oxide  additive.    Young's  modulus 
of  uranium  dioxide  was  measured  as  a  function  of 
temperature.    Two  internal  friction  peaks  were  found 
in  polycrystalline  zirconium  oxide  stabilized  with  5% 
calcium  oxide.    These  results  are  discussed. 


Rodman  Lab.  ,  Watertown  Arsenal,  Mass. 
PROPOSED  BASIS  FOR  TESTS  OF  CEMENTED 
CARBIDES,   by  William  O.  Woods.    May  59,    16p. 
11  refs.    Rept.  no.  RPL-43/2. 
Order  from  OTS  $0.  50  PB  161  269 

Based  on  data  compiled  from  information  obtained 
from  industrial  producers  and  other  carbide  investi- 
gators, an  examination  was  made  of  the  hypothesis 
that  a  linear  relation  exists  between  hardness  and 
strength  of  cemented  carbide  materials.    The  study 
incorporates  mathematical  and  graphic  representa 


tions  of  the  precepts  involved  in  the  investigation. 
Data  reported  by  Kieffer  and  Hotop  were  chosen  as 
representative  for  the  extended  examination. 


Utah  U.  Coll.  of  Engineering,  Salt  Lake  City. 
THE  IRREVERSIBLE  COMPRESSIBILITY  OF 
SILICA  GLASS,  by  William  B.  Gogarty.    Technical 
rept.  no.  4  on  Contract  Nonr- 1288(02).    May  58,  32p. 
7  refs,  AD- 161  491. 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  817 

Thepompressibility  of  silica  glass  wafers  was 
measured  by  means  of  density  changes  in  small 
specimens. 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


Atlantic  Research  Corp.  ,  Alexandria,  Va, 
INVESTIGATION  TO  DETERMINE  BUILDUP  OF  A 
STATIC  ELECTRIC  FIELD  CHARGE   DM  A  ROLL- 
ING FLUID  TRANSPORTER.   Final  rept.  ,  Phase  2  on 
Contract  DA  44-177-tc-46l.   15  June  59,  38p. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  323 

This  is  the  final  report  of  the  Phase  II  work  on  an 
"Investigation  to  Determine  Buildup  of  Static  Electric 
Field  Charge  in  a  Rolling  Fluid  Transporter,  "  and  is 
a  summary  of  the  entire  work  of  Phase  IL    The  pur- 
pose of  this  program  was  to  improve  understanding  of 
the  phenomena  involved  in  the  generation  and  dis- 
charge of  static  electricity  in  the  transporter.    Re- 
sults of  tests  made  with  JP-4  in  the  transporter  simu- 
lating normal  cold  weather  operating  conditions  gave 
positive  evidence  of  static  discharges.    In  the  range 
tested  the  rate  and  intensity  of  discharges  appeared 
to  increase  with  increasing  transporter  speed  and  with 
decreasing  transporter  temperature,  especially  below 
35°F.    Rough  roads  and  sharp  turns  also  appeared  to 
increase  the  rate  and  intensity  of  discharges.    These 
results  generally  confirm  those  of  Phaselof  this  work 
and,  in  addition,  establish  the  importance  of  fuel  tem- 
perature.   In  order  to  assess  the  relative  hazards  of 
the  transporter  and  a  standard  fuel  truck,  an  Air 
Force  F-6  tank  truck  was  tested  for  static  discharges 
during  cold  weather.    Static  discharges  were  detected 
in  a  truck  filled  40  per  cent  with  JP-4  at  37°F  and 
were  especially  intense  when  operation  was  over  rough 
terrain.    A  conclusion  that  the  relative  hazards  of  tiie 
two  devices  are  the  same  under  similar  operating  con- 
ditions cannot  be  considered  firm  on  the  basis  of  this 
work.    However,  continued  explosion -free  operation 
of  transporters  with  an  explosive  mixture  in  the  vapor 
space  would  help  support  such  a  conclusion. 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

Ground,  Md. 
DEVELOPMENT  OF  AN  OPERATIONAL  PRESERVA- 
TIVE HYDRAULIC  BRAKE  FLUID,   by  Charles  B. 
Jordan.    26  Aug  59,  21p.    19  refs.    Rept.  no.  CCL-81. 
Order  from  OTS  $0.  75  PB  161  096 
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The  object  at  this  study  was  to  develop  a  combination 
preservative  and  operational  fluid  for  use  In  automo- 
tive hydraulic  brake  systems  and  components.    Brake 
fluid  components  were  seleaed  >^hich  were  known  to 
have  good  preservaUve  properties.    Combinations  of 
these  components  were  subjected  to  tests  outlined  in 
Specification  VV-H-910.    The  mc<re  promising  fluids 
were  stored  with  brake  parts  in  Warehouse  and  simu- 
lated vehicle  storage.    From  the  preliminary  results 
received  in  the  storage  tests,  a  flijid  combination  was 
chosen.    Different  inhibitor  com^nations  were  tried 
until  maximum  corrosion  protection  and  stability  could 
be  obtained.    The  fluid  outlined  in  this  report  meets  all 
requirements  of  Specification  vV-H-910  except  the 
sub-zero  requirements.    It  is  satjisfactory  with  natui? 
and  SBR  synthetic  rubber  cups.    It  tolerates  up  to  5% 
moisture.    It  performs  satisfactorily  in  the  stroking 
machine  at  ISS^F.    It  has  satisfactorily  passed  storage 
tests  up  to  30  months.    A  propos^  specification  has 
been  written  for  the  fluid. 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

oSS'tTTATIVE  DETERMINATION  OF  ETHYLENE 
GLYCOL  IN  COOLANT  MEDIAJ  BY  INFRARED 
ANALYSIS,  by  Jules  B,  Counts.  \  5  Aug  59,   13p. 
3  refs.    CCL  #79,  AD- 225  394.  i 
Order  from  LC  miS2.  40,  ph^.  K) 
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This  report  describes  the  application  of  infrared 
analysis  to  the  quantitative  determination  of  ethylene 
glycol  in  a  mixture  of  glycols.    The  method  utilizes 
the  base  line  technique  in  conjunction  with  a  working 
curve     Two  unique  analytical  f<atures  of  the  method 
are  the  saturation  of  the  glycol  mixtures  with  sodium 
chloride  to  prevent  attack  of  the  rock  salt  cell 
window  by  the  smaU  amounts  o<  water  normally 
present  in  glycol  mixtures,  an4  the  use  of 
dimethylformamide  as  a  transparent  solvent  for  the 
glycols.   The  dissolved  ethylene  glycol  is  treated 
as  a  minor  constituent  of  the  ntixture  and  the  absorp 
tion  recorded  differentially.    A  correction  is  made 
for  the  presence  of  diethylene  ^ycoL    It  is  recom- 
mended that  this  method  be  used  for  the  analysis  of 
ethylene  glycol  in  glycol  mixtuues,  and  that  the 
method  be  studied  further  for  passible  application 
to  other  constituents  of  coolant  media. 


ring  Labs.  .  Picatinny 


Ft.'ltman  Research  and  Engines 

Arsenal.  Dover.  N.  J. 
DEVELOPMENT  OF  T34  PROP^LLANT 
PROVED  NITROGUANIDINE 
Russell  L.   Trask  and  David  J. 
7  refs.    Technical  rept.  2629. 
Order  from  LC  mi$3.  00,  ph$6 
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Frankford  Arser.al,  Philadelphia,  Pa. 
SOLID  PROPELLANT  CHEMICAL  STABILITY:  A 
SURVEY,  by  J.  Quinlan.    Sep  58,  22p.   55  refs. 
Technical  rept.  no.  R-1465. 
Order  from  LC  ml$2. 7a  phM-  80  PB  1^  827 

A  survey  has  been  made  of  the  presently  available 
literature  in  order  to  determine  the  relationship 
between  the  chemical  stability  al  solid  propellants 
and  the  variation  in  nitroglycerine  content  and  the 
degree  of  nitration  of  the  nitrocellulose.   The 
decomposition  mechanism  of  nitrocellulose  and  the 
effect  of  temperature  and  various  additives  upon 
propellant  stability  are  presented.    It  is  noted  that 
the  stability  varies  inversely  as  the  nitroglycerine 
content  and  that,  as  the  nitrocellulose  nitrogen  is 
increased,  there  is  a  tendency  toward  exponential 
chemical  decomposition.    When  exudation  of  nitro- 
glycerine occurs,  it  is  promoted  by  the  presence  erf 
diphenylamine,  but  no  conclusion  is  reached  upcm  the 

effect  of  nitrocellulose  nitrogen  on  this  phenomenon. 
The  reliability  of  safe  life  tests  made  above  65. 5^  C 
is  questionable. 


Inland  Testing  Labs.,   Morton  Grove,   111. 
THE  BEHAVIOR  OF  FUELS  AND  LUBRICANTS 
IN  DYNAMIC  TEST  EQUIPMENT  OPERATING 
IN  THE  PRESENCE  OF  GAMMA  RADIATION,  by 
M.  E.  Krasnow,  O.  P.  Reynolds  and  O.  C. 
Wolford.  Rept.  for  31  Mar  58-31  Mar  59  on 
Chemical  Prc^ulsion  Subsystems,  Contract  AF 
33(616)3865.    31  Mar  59,   182p.    12  refs.    WADC 
Technical  rept.  58-264,  Pt.  2,  Preprint  Copy. 
Order  from  OTS  $3. 00  PB  161  127 

This  report  summarizes  work  conducted  on  a 
program  designed  to  evaluate  fuels,  lubricants, 
and  hydraulic  fluids  for  use  in  a  nuclear -powered 
aircraft.    During  the  performance  period,  April 
1958  to  March  1959,  52  fuels,   44  lubricating  oils, 
4  greases,  4  dry  film  lubricants,  and  1  hydraulic 
fluid  were  investigated.    The  most  promising  fuels 
and  lubricants  are  listed  in  the  accompanying 
tables.   These  materials  were  selected  on  the  basis 
of  performance  in  dynamic  test  machinery  operated 
in  a  radiation  environment  and  predict  useful  per- 
formance characteristics  of  lubricants  up  to  doses 
of  10^0  ergs/gmC  and  of  fuels  up  to  10^  ergs/gmC. 
(See  also  PB  151  701) 


Jet  Propulsion  Lab.  .  Calif.  Inst,  of  Tech.  ,   Pasadena. 
THE  THERMAL  DECOMPOSITION  OF  AMMONIUM 
NITRATE,   by  Russell  N.  Doescher.    Rept.  on  Basic 
Research  on  Rocket  Propellants,   Contract  W04-200- 
ORD-1482.    15  Mar  50.   12p.   28  refs.    Progress  rept. 
no.  9-43. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  095 

Interest  has  recently  been  stimulated  in  the  use  of 
ammonium  nitrate  in  solid  propellants  for  rockets, 
one  of  the  principal  factors  being  the  recognition  that 
it  is  possible  to  prepare  smokeless  mixtures  with  this 
compound.    The  burning  of  solid  propellant  charges 
containing  ammonium  nitrate  is  understood  only  in- 
completely,  but  it  is  believed  that  the  thermal  decom- 
position of  the  ammonium  nitrate  is  an  important  step 
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in  the  process.    Accordingly  a  literature  and  experi- 
mental study  of  this  decomposition  was  undertaken. 
The  initial  phase  of  the  study  has  been  completed,  and 
the  results  are  given  in  the  present  report.    The  con- 
tribution represented  here  consists  of  the  develop- 
ment of  a  simple,   rapid,  and  easily  applied  method 
of  measuring  the  catalytic  activity  of  a  given  solid 
substance  in  the  thermal  decomposition  of  ammonium 
nitrate  and  the  partial  coordination  of  pertinent  knowl- 
edge presently  available. 


Ordnance  Fuels  and  Lubricants  Research  Lab., 
Southwest  Research  Inst. ,   San  Antonio,  Tex. 
DEVELOPMENT  OF  A  THERMAL -OXIDATION 
STABILITY  TEST  FOR  GEAR  LUBRICANTS,  by 
Nelson  T.  MeckeL    Rept.  on  Contract  DA  23-072- 
ORD-1144.    June  58,   128p.    1  ref. 
Order  from  LC  mi$6.  30,  ph$19.  80         PB  138  780 

An  apparatus  and  procedure  to  determine  thermal- 
oxidation  stability  of  gear  lubricants  were  developed. 
The  objective  of  this  work  was  to  devise  a  diermal- 
oxidation  test  technique  which  would  correlate  with 
military  field  test  results.    A  refined  laboratory 
version  was  designed  and  a  final  test  procedure  was 
developed.    The  apparatus,  procedure  and  test  re- 
sults are  presented  in  this  report. 


Princeton  U»  ,  N.  J. 
FURTHER  STUDIES  ON  THE  LIGHT  SCATTERING 
TECHNIQUE  FOR  DETERMINATION  OF  SIZE  DIS- 
TRIBUTIONS IN  BURNING  SPRAYS,  I,  by 
R.  A.  Dobbins.  Technical  rept.  on  Contract 
AF  18(600)1527.   10  Apr  59,  37p.   15  refs.  Aero- 
nautical Engineering  Lab.   rept.  no.  463;  AFOSR  TN- 
59-700.  AD- 220  496. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  022 


Rocketdyne,  Canoga  Park,  Calif. 
EFFECTS  OF  GAS  MOTION  ON  HETERO- 
GENEOUS COMBUSTION;  NATURAL  CONVEC  - 
TION,   STEADY  FORCED  CONVECTION,   LAND- 
ING ACOUSnC  WAVES,  AND  SHOCK  WAVES, 
by  William  T.  Webber.    Final  summary  rept.  on 
Contract  AF  33(616)3556.   Apr  59,  92p.    26  refs. 
WADC  Technical  rept,  59-50. 
Order  from  OTS  $2.  25  PB  161  128 

Two  experimental  techniques  have  been  used  to 
determine  the  effects  of  gas  motion  up)on  the  com- 
bustion of  liquid  fuels  under  extremes  of  ccMiditions 
resembling  those  found  in  liquid  rocket  combustion 
chambers.    In  the  first  technique  methanol  was 
burned  as  it  flowed  down  a  vertical  quartz  fibre 
mounted  in  a  pressure  vessel  containing  pure  ox- 
ygen at  pressures  from  1. 0  to  10.  2  atmospheres. 
The  conribustion  rate  was  determined  under  condi- 
tions of  natural  convection,  with  steady  forced  flow 
transverse  to  the  fibre;  and  with  the  filare  held  at 
the  velocity  loop  of  a  very  strong  standing  acoustic 
field.    The  application  of  conventional  heat  and 
mass  transfer  correlations  for  cylinders  give  theo- 
retical values  for  combustion  rate  which  are  in 
fairly  close  agreement  with  the  experimentally  cb- 
served  data.    Reynolds  number  (based  on  fuel 
element  diameter)  was  varied  from  340. 0  to  5300. 0. 


Grashof  number  was  varied  from  1. 3  millicm  to 
340. 0  milUon.    In  the  acoustic  field  the  Reynolds 
number  was  derived  from  the  mean  gas  particle 
velocity.  The  second  technique  was  to  burn  sprays 
of  liquid  fuel  in  an  oxygen  atmosphere  in  the  channel 
6f  a  shock  tube  through  which  a  pressure  pulse  was 
passed.   Here  the  pressure,  velocity,  and  tempera- 
ture perturbations  of  the  wave  affect  the  combustion 
rate  at  the  location  of,  and  in  the  wake  of  the  wave, 
and  thus  can  act  to  sustain  or  augment  the  wave  to 
the  point  v^liere  it  resembles  a  detonation.    Some 
experiments  were  conducted  to  determine  which 
combinations  of  droplet  size,  initiating  pulse  ampli- 
tude, pulse  duration,  extent  of  combustion  com- 
pleted before  introduction  of  the  pulse,  etc. ,  cause 
the  wave  to  grow  to  detonation  strength,  and  which 
allow  it  to  decay.    Other  experiments  were  con- 
ducted to  quantitatively  infer  combustion  rates  as 
functions  of  wave  strength,  by  measuring  pressure 
histories  at  several  p)ositions  along  the  tube.    In 
these  experiments,  Reynolds  numbers  per  centi- 
meter ranged  from  about  150,  000  to  1,  500, 000. 
Combustion  rates  increase  with  Reynolds  number 
at  about  the  proper  slope  to  agree  with  classical 
correlations  for  heat  and  mass  transfer  up  to 
Reynolds  numbers  per  centimeter  of  about  450,  000. 
Beyond  this  point  there  appears  to  be  a  sudden  in- 
crease in  rate. 


Leather  and  Textiles 


Fabric  Research  Labs . ,  Inc . ,  Dedham,  Mass . 
METHODS  OF  WITHIN-SECTION  BLEND  ANALYSIS, 
by  Myron  J.  Coplan  and  William  G.  Klein.  Technical 
rept.  no.  6  on  Contract  Nonr- 1422(00) .    1  Dec  58, 
31p.  10  refs. 
Order  from  LC  mi$3.00.  ph$6.30  PB  143  610 

Statistical  implications  of  the  Index  of  Blend  Irregu- 
larity have  been  elaborated,  with  consequent  im- 
proved utility  of  this  measure.  A  more  complete 
characterization  of  within- section  blend  distribution 
is  now  possible  by  two  new  techniques  developed. 
Some  new  light  is  shed  on  the  characteristics  of  fiber 
clustering  and  blend  irregularity  within  the  sections 
of  woolen  wool- nylon  yam. 


Naval  Supply  Research  and  Development  Facility, 

Bayonne,  N.  J. 
DEVELOPMENT  OF   SOLUTION  DYED  RAYON 
FABRICS  FOR  FLIGHT  DECK  IDENTIFICATION 
CLOTHING,  by  Jack  Naimer.    15  June  59.   13p.  3  refs. 
Research  and  Development  rept.  no.  31. 
Order  fromLC  mi$2.  40,  ph$3.  30  PB  143  504 

Solution  dyed  rayon  fabrics  in  six  colors  were  devel- 
oped for  use  in  winter  identification  garments  worn 
by  flight  deck  personnel  on  aircraft  carriers.    The 
materials  were  evaluated  in  the  laboratory  for  break- 
ing strength  (wet  and  dry),  tear  strength,  cumulative 
shrinkage,  fabrication  prop)erties  and  colorfastness. 
A  cotton-back  rayon  satin  was  found  to  be  more  suit- 
able for  the  intended  end  use  than  a  similar  all -rayon 
construction.    Original  report  contains  dyed  speci- 
mens in  color  which  will  not  reproduce. 
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Natick,  Mass. 
AN  EVALUATION  OF   NEW 
ARMY  SUMMER  UNIFORM  FABRICS 
C.   J.   Monego  and  S.   J.   Kenn 
16  refs.  Textile  Series  rept 
Order  from  IX  miK  50,  ph$i: 


Engineering  Center, 


led  ' 

no, 


Tills  report  presents  the  result^ 
tory  and  field  study  on  nine  t 
rics  which  were  developed  for 
cooperation  between  fiber  pr 
facturers.    The  development  of 
on  the  fabric  manufacturer's 
with  that  particular  blend  on 
only  chose  blends  which  had  ac 
sumer  preference  were  con 
this  study  show  that  the  60/40 
performed  well  in  laboratory  t 
than  the  other  fabrics  in  field  t 


of  a  detailed  labora- 
1-type  blended  fab- 
his  test  through  close 
s  and  fabric  manu 
each  fabric  was  based 
ious  experience 
civilian  market,  and 
rtieved  a  marked  con- 
The  results  of 
{^lyester/wool  blend 
s  and  ranked  higher 
sts. 


ropical 


odiicers 


piev 
th(; 


side  red 


ests 


Textile  Research  Inst.,  Prin 
EFFECTS  OF  CRIMP  AND 
AREA  ON  THE  MECHANICAL 
WOOL  FIBERS,  by  Joseph  H. 
James  H.  Wakelin.    Technical 
Contracts  Nonr -090(00)  and 
45p.    22  refs. 
Order  from  LC  mi$3.  30,  ph$7 


cfcton,   N.  J. 
CROSS- SECTIONAL 
PROPERTIES  OF 

Djusenbury  and 

rept.  no.   17  on 
Noiir -090(01).    29  Apr  58, 
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Material  Lab.  ,  New  York  Na 
THE  MATERIAL  LABORATORV 
HESION  APPARATUS  AND  TEST 
H.  Lacks  and  M.  Quatinetz.    Fi^al 
3  refs.    Lab.  Proj.  5284-3;  AD- 
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1  Shipyard,  Brooklyn. 
ICE  SHEAR  AD- 
METHOD,   by 
rept.   9  Aug  55,  17p 

76  789. 

30  PB  144  325 


The  Material  Laboratory  is  engaged  in  the  develop- 
ment of  ice-phobic  paints  for  shipboard  use,  that  is, 
paints  to  which  ice  will  have  little  or  no  adhesion. 
This  report  describes  the  ice  shear  adhesion  appara- 
tus and  test  method  employed  ill  the  project  to  meas- 
ure the  adhesion  of  ice  to  a  surface  and  reviews  the 
variables  involved  in  such  measurements.    It  also 
lists  the  other  items  of  equipment  used  in  the  work. 


Naval  Civil  Engineering  Lab. ,  Port  Hueneme, 

Calif. 
CATALOG  OF  INFRARED  SPECTRA  OF  PAINTS 
AND  DRYING  OILS,  by  J.  B.  Crilly  and  R.  J. 
McGowan.    Interim  rept.  7  Aug  59,  36p.    9  refs. 
Technical  Compilation  C-001;  AD-214  883. 
Order  from  LC  mi$3. 00,  ph$6.  ST  PB  143  287 

This  report  presents  a  catalog  of  inirared  spectra 
of  paint  vehicles  conforming  to  selected  specifications 
and  of  drying  oils  used  in  paint  formulations.    It  is 
intended  to  be  used  as  a  reference  for  inspection  and 
identification  of  nonvolatile  vehicles  of  paints.    The 
spectra  of  32  drying  oils  commercially  treated  in  a 
variety  of  ways  are  presented.    The  spectra  of  18 
specification  paint  vehicles  are  also  presented.    Two 
samples  of  paint  were  found  not  to  ccxiform  to  the 
expected  pattern.    One  of  these  has  been  identified. 


Rubber  and  Elastomers 


Frick  Chemical  Lab. ,  Princeton  U. ,  N.  J. 
THE  OXIDATIVE  CROSS- LINKING  REACTION  IN 
POLYDIENE  VULCANIZATES,  by  A.  V.  Tobolsky 
and  A.  Mercuric  (Doctoral  thesis).    Rept.  on 
Contract  Nonr -1858(07).    15  Dec  58,  7p.   5  refs. 
ONR  Technical  rept.  RLT-26. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  854 

Intermittent  and  continuous  stress  relaxation  methods 
have  been  utilized  to  follow  the  oxidative  degradation 
of  vulcanizates  of  natural  rubber  and  of  synthetically 
prepared  polybutadienes.    Vulcanizates  were  pre- 
pared by  exposing  samples  to  hi^  energy  electrons. 
For  natural  rubber  only  oxidative  scission  reactions 
were  detected,  while  emulsion  polymerized  poly- 
butadiene  and  all  cis  1,  4  polybutadiene  exhibited  both 
oxidative  scission  and  oxidative  cross -linking.    With 
sulfur  vulcanizates  at  the  above  there  is  superposed 
on  the  oxidation  reactions  a  continued  vulcanization 
caused  by  remaining  curing  agent. 


Frick  Chemical  Lab. ,  Princeton  U. ,  N.  J. 
OXIDATIVE  STRESS  RELAXATION  OF  RADIATION 
CROSSLINKED  NATURAL  RUBBER,  by  A.  V. 
Tobolsky  and  A.   Mercuric  (Doctor  thesis).   Rept. 
on  Contract  Nonr- 1858(07).    1  Dec  58,   14p.    16  refs. 
Technical  rept.    RLT-25;  AD- 207  292. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  855 

Evidence  is  presented  which  shows  that  oxidative 
scission  at  elevated  temp)eratures  is  independent  of 
the  degree  of  cross -linking  in  radiation  cross -linked 
natural  rubber  as  studied  by  stress  relaxation.    The 
rate  of  scission  in  these  vulcanizates  is  the  same 
within  50  per  cent  as  the  rate  of  scission  determined 
for  unvulcanized  rubber.    These  results  demonstrate 
that  scission  in  the  vulcanizates  occurs  randomly 
along  polyisoprene  chains,  not  specifically  at  the 
cross -linked  sites. 


180 


Massachusetts  U. ,  Amherst. 
ON  THE  CONFIGURATION  OF  FLUOROCARBON- 
AN41DENE  ELASTOMERS.    II.  THE  GEL  STRUC- 
TURE, by  Richard  S.  Stein.    Rept.  on  Contract 
Nonr -2 15 1(00).    2  Oct  58,   Up.    1  ref ;  AD-217  767. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  227 

(See  also  PB  143  228) 


Rock  Island  Arsenal  Lab. ,  III. 
AGING  OF  UNSTRESSED  ELASTOMERIC  VUL- 
CANIZATES DURING  OUTDOOR  AND  CONTROL- 
LED HUMIDITY  EXPOSURES,  by  E.  W.  Bergstrom. 
9  July  58,  21p.    8  refs.    Rept.  no.  58-1808. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  762 

This  report  covers  (1)  the  results  of  a  seven  year 
humidity  aging  program  using  vulcanizates  based  on 
copolymers  of  butadiene/styrene,  isobutylene/ 
Isoprene,   butadiene/acrylonitrile,  and  the  homo- 
polymer  of  chloroprene  as  well  as  inhibited  (anti- 
oxidant) and  uninhibited  natural  rubber  vulcanizates 
and  (2)  the  results  of  a  six  year  outdoor  aging  pro- 
gram on  all  vulcanizates  mentioned  above  except  the 
uninhibited  natural  rubber.    The  effect  of  humidity  on 
the  physical  properties  of  the  vulcanizates  was 
determined  after  they  had  been  exposed  indoors,  un- 
stressed,  to  relative  humidity  concentrations  of 
0,  50,  100  and  a  cycle  of  0  and  100%  for  periods  of  one, 
three,  five  and  seven  years.    The  effect  of  outdoor 
weathering  was  determined  after  the  vulcanizates 
had  been  aged  outdoors,  unstressed,  for  periods  of 
one,  two,  three,  four,  five  and  six  years.    A  statisti- 
cal analysis  of  the  data  obtained  from  the  humidity 
aging  phase  of  this  investigation  showed  that  relative 
humidity  was  not  a  significant  factor  in  the  aging  of 
the  characteristics  of  the  various  vulcanizate  types 
studied,  which  was  to  be  expected.   A  comparison  of 
the  physical  proi^erties  of  the  vulcanizates  aged  in- 
doors with  those  aged  outdoors  showed  that  all  the 
vulcanizates  resisted  aging  less  outdoors  than  indoors; 
the  hevea  and  butadiene/styrene  based  vulcanizates 
showed  the  greatest  differences  in  amount  of  deterio- 
ration (outdoor  vs  indoor)  while  the  isobutylene/iso- 
prene  based  vulcanizate  showed  the  least  difference. 


where  k,  r,  and  N  are  inte-'ers,  ard  of  the  function 
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Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
TABLES  AND  SCHEMES  FOR    EVALUA'HNG 
FOURIER  COEFFICIENTS  OF  PERIODIC  FUNC- 
TIONS,  by  Kurt  H.   Haase.   June  59,  93p.   AFCRC- 
TR-59-154;  AD-216  367. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  143  968 

This  volume  contains  the  tables  and  schemes  re- 
quired to  solve  practical  problems  by  a  new  proce- 
dure for  analyzing  periodic  functions,  described  in 
A  Method  for  Numerical  Evaluation  of  the  Coefficients 
Qf  Fourier  Series,  by  Kurt  H.  Haase,  AFCRC-TR- 
59-153.    Tabulations  are  of  the  function 
fT      k 
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where  m  is  the  sequence  of  positive  integers  and  n  is 
a  parameter  integer.    The  schemes  are  closely  re- 
lated to  the  particular  method  but  the  tables  may  also 
have  use  in  other  applications. 


Applied  Mathematics  and  Statistics  Labs. ,   Stanford 

U. ,  Calif. 
TRANSLATION  INVARIANT  FUNCTION  ALGEBRAS 
ON  ABELIAN  GROUPS,   by  Karel  Deleeuw  and 
Hazelton  Mirkil.    Technical  note  no.  5  on  Contract 
AF  49(638)294.    26  Aug  59,   47p.    10  refs.    AFOSR- 
TN-59-659;  AD-225  363. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  143  524 

Results  are  established  concerning  translation  invari- 
ant uniformly  closed  subalgebras  of  the  algebra  Cn(X) 
of  continuous  functions,  zero  at  infinity,  on  a  locally 
compact  abelpan  group  X. 


California  U.  ,  Berkeley. 
FREE  BOUNDARY  PROBLEMS  FOR  PARABOLIC 
EQUATIONS,  by  Avner  Friedman.  Technical  rept. 
no.  28  on  Contract  Nonr- 222(37).  Oct  58,  72p. 

29  refs. 

Order  from  LC  mi$4.  50.  ph$12.  30  PB  142  861 

In  this  paper  the  method  of  Rubinstein  is  refined  and 
applied  to  solve  Stefan  problems  for  all  future  times 
and  the  problems  of  evaporation  and  condensation  of 
drops  for  small  intervals  of  time. 


California  U.  ,  Berkeley. 
A   STRONG  MAXIMUM  PRINQPLE  FOR  WEAKLY  L- 
SUBHARMONIC  FUNCTIONS,   by  Walter  Littman. 
Technical  rept.   no.  1  on  Contract  Nonr-222(62). 

Aug  58,    19p.   4  refs.  ,    „  „.„ 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  142  818 


rarnede  Inst,  of  Tech.  ,  Pittsburgh,  Pa. 
NOTES  OJ  TOE  ANALYSIS  OF   VARIANCE  OF  LOG- 
ARITHMS OF  VARIANCES,  by  Robert  E.   Odeh  and 
Edwin  G.   Olds.  Rept.  on  Research  on  J^^^^j^^'^^^'JPI'^ 
in  the  Analysis  of  Variance,  Contract  AF  33(616)3878. 
Mar  59,  53p.   15  refs.  WADC  Technical  note  59-82; 

^-211  917. 

Order  from  OTS  $1.  50  PB  161  108 

One  of  the  assumptions  needed  in  the  Analysis  of  Vari- 
ance is  equality  of  within- cell  variances.    Often  the 
validity  of  this  assumption  is  investigated  by  the  use  of 
Bartlett's  modification  of  the  Neyman- Pearson  Li  test. 
The  present  report  is  concerned  with  the  investigation 
of  an  alternative  test  which  seems  to  have  some  more 
desirable  properties.    An  example  of  the  use  of  the  pro- 
posed test  is  given.    Some  analytical  results  are  de- 
rived    Tables  of  the  approximate  probability  for  the 
Type  I  error  are  given  for  the  case  when  the  sampled 
distribution  is  normal. 
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Electrical  Engineering  Research  Lab.  .  U.   of 

Illinois.  Urbana.  i 

ON  POSITIVE  REAL  FUNCTIONS,  by  Jack  Leonard 
Goldberg,  Doctoral  thesis.   Inter:  m  technical  rept. 
no.   14  on  Contract  DA  11-022-01^0-1983.    27  Mar  59. 
59p.   10  refs. 
Order  from  LC  nru$3.  60,  ph$9.  30 
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Laboratory  of  Statistical  Reseajrch,  U.  of 

Washington,  Seattle. 
UNBIASED  ESTIMATION:  FUNCtlONS 
AND  SCALE  PARAMETERS,  by 
Technical  rept.  no.  31  on  Contract 
16  Oct  58,  44p.  16  refs. 
Order  from  LC  mi$3.30,  ph$7.aO 
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nical  rept.  no.  152.    AD- 137  718 
Order  from  LC  mi$l.  80,  ph$l.  ^0 


PB  143  114 


OF  LOCATION 
Robert  F.  Tate. 
Nonr-477(ll). 

PB  143  /94 


Tsch.  ,   Lexington. 
hlYPOTHESlS  TESTS, 
H.  Lyons.    Rept.  on 
57,  7p.  2  refs.   Tech- 


PB  144  045 


tests  and  Hahn 


The  relation  between  hypothesis 
decompositions  of  measure  spaces  is  briefly  dis- 
cussed.   Several  theorems  concerning  Hahn  sets  are 
presented,  making  possible  the 
this  relation  to  denumerably  inf 
spaces. 
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Midwest  Research  Inst.  [Kansas  City,  Mo.] 
EXPANSION  OF  THE  GAUSSIA  J  HYPERGEOMETRIC 
FUNCTION  IN  SERIES  OF  FUNCTIONS  OF  THE 
SAME  KIND,  by  Richard  L.  Coleman  and  Yudell  L. 
Luke.   Rept.  on  Contract  AF  49<638)66.  15  Aug  59, 
I6p.  7  refs.  AFOSR  Technical  liote  59-734; 
AD- 225  713.  ^      ^ 

Order  from  LC  mi$2.40,  ph$3. 50  PB  143  772 

An  expansion  of  the  hypergeomejtric  function 
2Fi(a,b;c;z)  in  series  of  hypergeometric  functions 
with  changed  argument  is  deriv^.   For  special  values 
of  the  parameters  the  expansion  simplifies  consider- 
ably and  is  especially  advantag^us  due  to  the  change 
in  argument  which  yields  more  [rapidly  ccxiverging 
series .  Known  Chebyshev  type  expansions  for  the 
logarithm  and  arc  tangent  functions  are  derived.  The 
Gauss  transformation  for  the  c(implete  elliptic  inte- 
gral of  the  first  kind  is  the  special  case   a  -  b»  ^  , 
c  -  1.   Finally,  a  rapidly  convei-ging  expansion  of  the 
complete  elhptic  integral  of  th^  first  kind  is  derived 
for  modulus  near  1 . 


Stanford  Electronics  Lab.  ,   Stanford  U. ,  Calif. 
A  DISCUSSION  OF  SAMPLING  THEOREMS,  by 
D.  A.  Linden.    Rept.  on  Contract  Nonr- 225(24). 
14  Nov  58,   30p.   8  refs.    Technical  rept.  no.  1551-1. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  143  487 

The  convolution  theorem  of  Fourier  analysis  is  a 
convenient  tool  for  the  derivation  of  a  number  of 
sampling  theorems.    This  approach  has  been  used  by 
several  authors  to  discuss  first-order  sampling  of 
functions  whose  spectrum  is  limited  to  a  region  in- 
cluding the  origin  ("low-pass"  functions).    The  pres- 
ent paper  extends  this  technique  to  several  other 
cases:  second-order  sampling  of  low-pass  and  band- 
pass functions,  quadrature  and  Hilbert-transform 
sampling,   sampling  of  periodic  functions,  and  simul- 
taneous sampling  of  a  function  and  of  one  or  more  of 
its  derivatives. 


Stanford  U.,  Calif.  ^„^.,^r^    u 

AN  EXAMPLE  OF  FIDUCIAL  INFERENCE,   by 
Charles  Stein.    Technical  rept.  no.  21  on  Contract 
Nonr-225(21).    17  Oct  58,  7p.    7  refs. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  143  337 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
ON  THE  ANALYSIS  OF  PAIRED  RANKED 
OBSERVATIONS,  by  Leo  Lynch  and  John  ^    Freund. 
Technical  rept.  np.  32  on  Contract  DA  36-034-ORD- 
1527     Auk  57,  80p.  18  refs.  AD-140  412 
O^er  from  LC^$4.50,  ph$12.30  PB  138  179 

An  extension  is  considered  of  the  problem  of  deciding 
in  the  case  of  2  k-variate  populations  whether  several 
samples  should  be  regarded  as  coming  from  the  same 
population.  The  first  approach  is  made  by  means  of 
discriminant  analysis.  The  ranked  sample  points  are 
projected  onto  a  vector  giving  maximum  discnrm- 
nation  between  the  2  samples  ,  and  the  sample  points 
are  then  reranked  along  this  vector.  The  problem  is 
reduced  to  a  one-dimensional  situation,  but  the 
standard  one-dimensional  nonparametric  tests  cannot 
be  used  so  that  this  approach  is  unsatisfactory.  The 
other  approach  is  based  on  the  Euclidean  (or  more 
general)  distance  between  the  centroids  of  the  ranked 
samples  .  Several  methods  are  suggested  for  con- 
structii«  approximate  tests  of  significance  on  the 
basis  of  such  a  distance. 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
TWO-WAY  RANK  SUM  TESTS  FOR  VARL\NCES, 
bv  lohn  E.  Freund  and  Abdur  R.  Ansari.  Technical 
rept.  no.  34  on  Contract  DA  36-034-ORD-1527. 
Aue  57.  13p.  1  ref .  AD-140  410. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  178 

Two  rank-sum  procedures  are  developed  for  testing 
the  null  hypothesis  that  2  samples  come  from  popu- 
lations with  identical  continuous  distribution  functions 
against  the  specific  alternative  that  there  is  a  differ- 
ence in  the  population  variances  .  The  disadvantage  ol 
one  procedure  is  tliat  it  can  lose  its  sensitivity  to  de- 
tect differences  between  variances  in  the  presence  of 
differences  between  means.  The  other  procedure. 


Kosed  on  deviations  from  medians ,  poses  the  problem 
TJ^he  sampling  distribution  of  the  proposed  statistic 
S  not  distribution-free  under  the  usual  randomization 
methods . 


Vireinia  U.   [Charlottesville]. 
THE  ABSOLUTE  CONTINUITY  OF  TOEPLITZ'S 
MATRICES,  by  Marvin  Rosenblum.  Technical  note  no. 
14  on  Contract  AF  49(638)72.    July  59,   15p.   14  refs. 
AFOSR-TN-59-735;  AD- 220  355. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  160 


Virginia  U.  [Charlottesville.  ] 
MAPPING  NORMS,  by  G.  T.  Whyburn.    Technical 
note  no    13  on  Topology  and  Mathematical  Analysis, 
Contract  AF  49(638)72.    July  59.   I3p.   2  refs.  AFOSJl 
TN-59-725;  [AD-220  353]. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  506 


Vireinia  U.  ,  [Charlottesville]. 
TRANSFORMATION  GROUPS  ON  A  K(7X  1)  by 
p   E    Conner  and  D.  Montgomery.  Technical  note  no. 
11  on  Contract  AF  49(638)72.    June  59,   16p.   8  refs. 
AFOSR-TN-59-733. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  161 


Washington  U.  ,   Seattle. 
A  NOTE  ON  HYPERCONVEXITY  IN  RIEMANNIAN 
MANIFOLDS,  by  Alfred  Nijenhuis.    Technical  rept. 
no.  5  on  Contract  Nonr-277(15).    1  July  58.   12p. 
2  refs. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  142  909 


Washington  U.  .  Seattle. 
THEORY  OF  VECTOR-VALUED  DIFFERENTIAL 
FORMS.   PART  II.   ALMOST- CpMPLEX  STRUC- 
TURES, by  Alfred  FrOlicher  and  Albert  Nijenhuis, 
Technical  rept.   no.   3  on  Contract  Nonr- 477(15). 
[1958]  28p.  8  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  135 
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David  Sarnoff  Research  Center,  Princeton,  N.  J. 
SHIFT  REGISTER  TRANSISTOR,  by  J.  T.  Wallmark. 
Final  rept.  for  15  Feb  57-15  Apr  59  on  Integrated 
Semiconductor  Device  Studies,  Contract 
AF  19(604)1957.    31  May  59,   17p.  7  refs.  AFCRC- 
TR-59-177;  AD-220  315. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  634 

During  the  course  of  the  contract  work  the  ideas  be- 
hind the  shift  register  were  broadened  into  a  new  con- 
tract -  integrated  electronics,  the  general  idea  being 
a  "molding"  or  integration  of  several  component  func- 
tions, active  as  well  as  passive,  into  one  piece  of 
material,  e.g.  a  solid.  Inthecaseof semiccrductors 
one  might  talk  of  integrated  semiconductor  circuits 
or  devices  of  which  the  shift  register  is  an  example. 


By  applying  the  integrated  electronics  approach  to 
other  semiconductor  structures  a  whole  new  class  of 
integrated  semiconductor  devices  using  unipolar  tran- 
sistors was  developed.    The  unipolar  transistor, 
although  inferior  to  the  conventional  bipolar  tran- 
sistor in  high-frequency  response  and  power  capa- 
bilities, may  offer  advantages  in  noise  and  radiation 
tolerance  under  certain  conditions.    It  has  been  shown 
possible  to  extend  the  integrated  device  approach 
also  to  tuned  circuit  functions,  such  as  radio  and 
communication  circuits. 


Digital  Computer  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
FERROELECTRICS  FOR  DIGITAL  INFORMATION 
STORAGE  AND  SWITCHING,   by  Dudley  Allen  Buck. 
Master's  thesis.    Rept.  on  Contract  [N5ori-60]. 
5  June  52,  72p.   13  refs.    Rept.   R-212;  ATI- 174  582. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  326 

Materials  have  recently  been  discovered  within  which 
exist  domains  of  permanent  electric  dipoles.    These 
materials,  named  ferroelectrics,  can  be  used  to  ad- 
vantage-in many  electronic  applications  where  ferro- 
magnetic materials  are  currently  used,  often  in  cir- 
cuits which  are  the  duals  of  those  of  their  ferromag- 
netic counterparts.    Ferroelectrics  can  be  made  in 
the  form  of  single  crystals  or  rugged  ceramics.    Dig- 
ital information  can  be  stored  in  a  matrix  of  ferro- 
electric condensers,  and  an  efficient  method  of  stor- 
age-element selection  is  available  in  the  form  of  a 
two- coordinate,  coincident-voltage  scheme.    The 
matrix  can  be  made  on  a  thin  ferroelectric  sheet  by 
painting  the  coordinate  rows  on  one  side  and  the  co- 
ordinate columns  on  the  other.    The  information  can 
be  taken  from  the  matrix  via  a  simple  mixing 
transformer. 


Digital  Computer  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
A  MAGNETIC  MATRIX  SWITCH  AND  ITS  IN- 
CORPORATION INTO  A  COINCIDENT  CURRENT 
MEMORY,  by  Kenneth  H.  01s en.    Rept.  on  Contract 
N5ari-60.    6  June  52,   104p.    7  refs.    Rept.  R-211; 
ATI- 173898. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  144  069 

A  multi- position  switch,  capable  of  handling  pulses 
shorter  dian  one  microsecond,  can  be  made  from 
magnetic  cores.    Windings  cm  the  magnetic  cores, 
when  matrix-connected,  control  selection  of  the 
switch  outfHit.    These  windings  can  be  excited  with 
either  direct  current  or  pulses.    This  switch  is 
capable  cf  transmitting  power  efficiently,  and  the 
magnetic  cores  from  which  it  is  made  are  inexpen- 
sive and  rugged,  and  promise  reliability  and  long 
life.    Two  such  switches  pulse  the  16  coordinate  rows 
and  the  16  coordinate  columns  of  a  coincident- 
current  magnetic -core  memory.    The  complete 
cvcle-time  of  the  memory,  including  the  switch  set- 
up time,  reading  of  information,  and  re-writing  ai 
information,  is  less  than  4  microseconds.    Design 
of  the  magnetic -matrix  switch  is  facilitated  by  an 
equivalent -circuit  technique. 
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Eastman  Kcxlak  Co.  ,  Roches 
THE  MINICARD  INTERIM 
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A  serial  scan  code  reader  sc 
and  compared  with  the  present 
reader.    Serial  scan  offers  the 
vantages:  increased  card  code 
readout  rate,  broader  film 
broader  card  positioning  tole 
that  the  serial  code  reader  use 
with  edge  following  and  binary 
tion  code.    Block  diagrams  sh 
code  reader  might  be  developed 
film  wear  and  of  x- radiation  a 
An  estimate  is  made  of  the  si 
serial  scan  code  reader, 
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It  is  proposed 
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Marine  Physical  Lab.,  Scripi^s  Institution  of 

Oceanography  San  Diego,  Ca 
A  SAMPLED  DATA  PROCESS<^R 
sen.   Rept.  on  Contracts  NObs 
2216(05).   12  Dec  58,  37p.  SIO 
Order  from  LC  mi$3.00,  ph$6 
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This  report  describes  a  semi- 
and  computer  accommodating 
mation  representing  optically 
stored,  or  direct  electrical 
varying  j»tentials  .  All  data  a 
modulated  pulses  and  directed 
combination  of  analog  and  digi 
can  be  adjusted  to  perform  a 
operations  on  the  data  with 
±.0.1  percent.   Results  of  the 
played  numerically  on  decimal 
tered  numbers  being  proporti 
functions . 
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Mellon  Inst,  of  Industrial  Resparch,  U.  of 

Pittsburgh,  Pa. 
COMPUTER  COMPONENTS  F 
by  W.  J.  Kirkpatrick  and  C.  H 
rept.  for  1  Oct  53-30  Sep  56  on 
AF  19(604)943.   20  Sep  57,  99p. 
56-165;  AD-98  803. 
Order  from  LC  rni$5.  40,  ph$i; 


arithiTietic  or  other 
Nonlinear  resistor^ 


Small,  light,  low-cost,  mass  producible  computer 
components  were  sought  for  pei  forming  one  or  more 
of  the  functions  of  switching,  siorage,  selection, 
amplification,  comparison  and 
op>eration  on  information  pulses 
saturable  transformers,  electraluminescence,  and 
the  effect  of  RF  fields  on  gas  dixies  were  inve^igated 
for  application  to  electronic  dij 
ponents.    Work  on  nonlinear  resistors  resulted  in 
adder  circuits  formed  by  printifig  conducting  circles 
on  opposite  sides  of  bonded  shefets  of  Si  carbide  grain. 
The  circles  were  connected  by  jrinted  conducting 
lines  into  matrices.    Saturable  :ransformers  were 
used  in  the  construction  of  gating  circuits.    A  hard 
vacuum  tube  was  made  with  a  piotocathode  and  a 
phosphor  anode  which  was  bista  ble  and  was  triggered 
by  light  pulses.    Ways  were  soi  ght  to  nnake  p>assive 
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automatic  data  sampler 

channels  of  infor- 
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in  the  form  of  time 
converted  to  time 
to  a  computer  where  a 
1  computer  circuits 
riety  of  mathematical 
racies  on  the  order  of 
;omputations  are  dis- 
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1  to  the  computed 
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electronic  components  capable  of  continuous  service 
from  200°  to -60°C.   It  was  almost  impossible  toprint 
solid  areas  of  uniform  density  by  xerography.    Con- 
ductors, capacitors,  inductors,  and  resistors  were 
successfully  made  by  vacuum  evaporation  deposition 
and  screen  printing.    The  vacuum  evaporation  ex- 
celled for  uniform  thin  films  of  metal,  but  SiO-Si02 
was  the  only  dielectric  successfully  deposited  by  this 
method.    Chemically  formed  films  of  semiconductors 
appear  promising  because  of  the  very  low  tempera- 
ture coefficient  of  resistance  in  their  extrinsic  range. 


Naval  Radiological  Defense  Lab. ,   San  Francisco, 

Calif. 
X  Y  PLOTTING   WITH  THE  IBM  MODEL  026 
PRINTING  CARD  PUNCH,  by  R.  Ehat  and  R.  A. 
Taylor.    15  July  58,  45p.    1  ref.    Research  and 
Development  technical  rept.  USNRDL-TR-258. 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  143  092 

An  IBM  Model  026  Printing  Card  Punch  has  been 
adapted  to  operate  into  a  Mosely  Model  30A  card 
Translator  and  a  Mosely  Model  2  Recorder.   The 
design  permits  the  plotting  of  IBM  card  information 
on  an  XY  Plotter  (Mosely  Model  2)  without  disabling 
the  normal  card  punching  and  card  duplicating  func- 
tions of  the  IBM  Model  026  Printing  Card  Punch. 


Naval  Research  Lab.  ,   Washington,   D.   C. 
DIGITALIZED  PJCKOFF  DISPLAY  CONVERTER,   by 
F.  R.  Fluhr.    Interim  rept.    11  Mar  59,   5p.    Rept. 
5281. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  311 

As  Naval  Data  Handling  Systems  become  larger  and 
more  complex,  data  processing  becomes  more  effi- 
cient when  accomplished  by  digital  methods.    Most 
such  systems  require  manual  monitoring  and  override 
capabilities  in  data  insertion,  detection,  tracking,  and 
computing  functions.    One  means  by  which  an  operator 
can  insert  and  correct  target  track  data  as  displayed 
on  a  radar  plan -position  indicator  is  through  the  use 
of  the  Pickoff  Display  Converter.    A  digitalized  PDC 
can  convert  an  operator's  jxjsitioning  of  an  inserted 
marker  displayed  on  the  PPI  with  the  radar  video  into 
the  digit  values  representing  the  marker  coordinates. 
The  positioning  of  the  marker  is  accomplished  by 
positioning  a  probe  on  the  surface  at  a  conducting- 
glass  PPI  overlay.    When  the  operator  lifts  the  probe, 
the  marker  coordinate  values  are  transferred  to  the 
main  computer.    The  proposed  digitalized  PDC  can  be 
made  to  operate  so  that  the  probe  will  move  the  PPI 
marker  in  a  direct  1:1  relationship  or  in  a  vernier- 
differential  relationship. 


Naval  Research  Lab. ,  Washington,  D.  C. 
SOLUTION  OF  SYSTEMS  OF  SIMULTANEOUS 
LINEAR  EQUATIONS  ON  THE  NAREC,  by 
Benjamin  Lepson  and  Janet  P.  Mason.    Interim  rept. 
23  Oct  59,   16p.    1  ref.    NRL  Rept.  5372;  NAREC 
ref.  no.  20. 
Order  from  LC  mi$2.40,  ph$3.30  PB  140  974 

The  solution  of  large  systems  cl  simultaneous 
linear  equations  is  a  necessary  part  of  many  re- 
search, development,  and  design  projects.   Al- 
though several  methods  are  known  for  obtaining  such 
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solutions,  the  amount  of  computation  necessary  may 
be  quite  large.    One  of  the  standard  methods,  usually 
referred  to  as  Gaussian  elimination,  has  been 
adopted  for  high-speed  computation  and  programmed 
for  the  NAREC.    This  can  be  used  to  solve,  in  a  few 
minutes,   systems  of  equations  with  as  many  as 
fifty-four  unknowns.    Several  versions  of  this  pro- 
gram are  described  in  detail  with  instructions  for 
their  use. 


Naval  Research  Lab.  ,  Washington,   D.  C. 
SYMBOLIC  ADDRESS- SYMBOLIC  OPTIMUM  PRO- 
GRAMS FOR  A  DRUM- MEMORY  COMPUTER,   by 
J.  K.  Russell.    Interim  rept.   23  Oct  59,   42p.    Rept. 

no.  5377. 

Order  from  OTS  $1.  25  PB  151  999 

Because  of  the  man-hours  involved,   lengthy  computer 
programs  are  rarely  time-optimized.    It  is  found  that 
the  optimizing  process  for  a  computer  with  magnetic 
drum  memory  is  itself  a  computable  process.    A  pro- 
gram for  the  Royal  McBee  LGP-30  has  been  developed 
which  performs  the  optimizing  process  on  a  data  pro- 
gram written  in  a  simple  symbolic  language  (memory 
locations  symbolized  rather  than  specified).    Although 
the  data  program  is  lengthened  2  to  5  times,  it  is  1/4 
to  1/3  faster.    Because  of  the  length  and  lack  of  se- 
quence in  the  resultant  program,  it  is  felt  that  an  ad- 
ditional program  is  necessary  to  translate  the  sym- 
bolic language  directly  to  unoptimized  computer 
language  (memory  locations  specified),  for  ease  in 
troubleshooting.    Such  a  program  has  also  been  de- 
veloped.   Examples  of  the  symbolic  language  are 
given  as  well  as  the  results  of  processing  by  the  two 
programs. 


MECHANICS 


Armour  Research  Foundation,  Chicago,   111. 
DEVELOPMENT  OF  A  METHOD  TO  DETERMINE 
PLASTIC  STRAINS  AND  STRESSES  USING  BRITTLE 
COATINGS,  by  Kenneth  E.  Hofer,  Jr.  and  A.  J. 
Durelli.    Final  rept.  on  Contract  DA  11-022-ORD- 
2346.    June  59,  90p.   39  refs. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  143  624 

The  experimental  stress  analysis  method,  of  brittle 
coatings  is  used  to  determine  the  directions  of  the 
principal  stresses  in  a  plastically  yielded  specimen. 
A  device  for  measuring  the  strain  sensitivities  of  low 
sensitivity  brittle  coatings  was  constructed.    This  de- 
vice was  used  to  determine  the  strain  sensitivity  of 
several  grades  of  "Stresscoat".    Various  resinous  and 
ceramic  coatings  are  used  to  detect  Lueders'  lines 
and  their  qualities  are  compared  with  each  other. 


Brown  U.   Div.  of  Applied  Mathematics,   Providence, 

R.  I. 
NUMERICAL  CALCULATION  OF   SLIP-LINE 
FIELDS,  by  Thomas  M.  Downie.    Technical  rept.     ^ 
no.  45  on  Contract  Nonr- 562(10).    Nov  58,  65p. 
15  refs.    CI  1-45. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  411 


This  paper  is  concerned  with  the  quantitative  values 
of  slip- line  fields  in  plane  plastic  flow.    In  particular, 
the  coordinates  of  slip- line  fields  determined  by  two 
circular  arcs  are  calculated.    There  are  many  prob- 
lems in  plasticity  where  the  field  is  determined  by 
two  circular  arcs  of  equal  radii.    An  example  is  the 
extrusion  of  metal  through  a  square  die. 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R     I 
NUMERICAL  SOLUTIONS  FOR  ELASTIC -PLASTIC 
BEAMS  BY  METHOD  OF  CHARACTERISTICS,  by 
R    C.   Alverson.   Technical  rept.   no.   46  on  Contract 
Nonr- 562(10).  Dec  58,   106p.   32  refs.  Cll-46. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  143  612 

This  report  is  concerned  with  the  solution  of  problems 
of  impact  or  dynamic  loading  of  a  beam  such  that  ex- 
tensive plastic  deforn:iation  takes  place.    The  main 
purpose  of  the  present  work  is  to  explore  the  useful- 
ness in  such  problems  of  a  numerical  treatment  based 
on  the  Timoshenko  beam  equations  in  the  elastic  sec- 
tions, and  using  integration  techniques  of  the  method 
of  characteristics.    The  beam  is  assumed  to  obey  laws 
of  ideal  plasticity;  effects  of  strain-hardening,  of  rate 
of  strain,  and  of  shear  force  on  the  plasticity  condi- 
tion are  neglected.    A  particular  type  of  impact  prob- 
lem" was  solved  numerically  for  several  combinations 
of  the  load  and  beam  parameters,  and  the  computed 
results  are  contrasted  with  experimental  results  and 
with  those  of  simple  plastic- rigid  analyses. 


Brown  U.  Div  of  Applied  Mathematics,  Providence, 

R.  L 
ON  THE  PROPAGATION  OF  STRESS  IN  A  HALP- 
SPACE,  by  J.  W.  Craggs.    Technical  rept.  no.  44 
on  Contract  Nonr-562(10).    Oct  58,  31p.    9  refs. 
Cll-44. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  785 

The  purpose  of  the  present  exposition  was  to  develop 
a  method  of  solution  for  elastic  problems  which  is, 
in  principle,  capable  of  extension  to  the  plastic- 
elastic  case.   However  the  solution  for  the  elastic 
half-space  proves  to  supplement  previous  solutions 
in  certain  respects,  emphasising  the  importance  of 
Rayleigh  waves,  and  giving  the  stress  and  velocity 
components  without  complicated  contour  integration. 
The  solution  is  therefore  presented  by  itself  for  its 
own  intrinsic  interest. 


Brown  U.   Div.  of  Engineering,  Providence,   R.   I. 
THE  FRACTURE  OF   BRITTLE  AND  QUASI- 
BRITTLE  MATERIALS:  A  SURVEY,  by  J.  Gurland. 
Rept.  on  Contract  DA  19-020-ORD-4888.    Aug  59,   58p. 
63  refs.    DA-4888/1. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  627 

This  survey  summarizes  some  of  the  prevalent  views 
on  the  theory,  behavior,  testing  and  design  of  brittle 
materials,  with  the  absence  of  plastic  deformation 
and  the  origin  of  fracture,  and  the  problems  of  testing 
and  the  characteristic  features  of  brittle  behavior. 
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Harvard  U.  Div.  of  Engineering  and  Applied  Physics, 

Cambridge,  Mass.  | 

PLASTICS  STRESS  CONCENTflATION  AT  A  QRCU- 
LAR  HOLE  IN  AN  INFINITE  SHEET  SUBJECTED 
TO  EQUAL  BLVXIAL  TENSION,  by  Bernard  Budiansky 
andO.  L.  Mangasarian.  Technical  rept.  no.  Son 
Contract  Nonr- 1866(02).  Dec  38,  26p.  8  ref s  . 
Order  from  LC  mi$2.70,  ph$4[80  PB  143  609 

With  the  use  of  J2  deformation  theory,  the  stress - 
concentration  factor  at  a  circular  hole  in  an  infinite 
sheet  of  strain-hardening  matetrial  subjected  to  equal 
biaxial  tension  at  infinity  is  foUnd  for  a  variety  of 
representative  materials.  Thel  analysis  exploits  a 
transformation  which  permits  ihe  calculation  of  the 
stress-concentration  factor  without  determining  the 
stress  distribution  in  the  sheet.   Subsequent  calcula-- 
tions  reveal,  that  for  a  monototiically  increasing  ap- 
plied stress,  the  stress-history  at  all  points  in  the 
sheet  is  nearly  radial. 


Columbia  U. 


Institute  of  Flight  Structures, 

New  York. 
ON  A  DYNAMICAL  SAINT- VEHANT  PRINCIPLE, 
Bruno  A.  Boley.    Technical  rept 
Nonr- 266(20).    Dec  58,  20p.  7 
0NR2  66(20)- CE. 
Order  from  LC  mi$2.  40,  ph$3. 
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The  dynamic  behavior  of  a  sim 
composed  of  two  Timoshenko  b^am 
springs  is  studied.    The 
solution  and  of  Saint- Venant's 
various  rates  of  load  applicaiioji 
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Massachusetts  Inst,  of  Tech. 
ELASTIC- PLASTIC  TORSION 
ENTULLY  NOTCHED  BAR. 
A.  C.  Mackenzie.    Rept.  on  Cont 
[1958]  26p.    10  refs.    AFOSR 
Order  from  LC  mi$2.  70,   ph$4. 
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Hie  elastic-plastic  torsion  of  a  cylindrical  bar  with  a 
circumferential  notch  is  investigated.    Theoretical 
predictions  of  angle  of  twist  and  notch  root  strain  are 
compared  with  experimental  va  ues. 


12  on  Contract 
CU- 12-58- 

PB  143  618 


by 


e  mechanical  model 
s  connected  by 
of  a  quasi-static 
inclple  is  studied  foi 


Cambridge,  Mass. 
OF  A  CIRCUMFER- 

J.  B.  Walsh  and 
ract  AF  18(600)957. 

-59-710. 
80     PB  143  677 


Massachusetts  Inst,  of  Tech. 
ON  NOTCH  SENSITIVITY,  by 
Rept.  on  Contract  AF  18(600)95(7 
23  refs.  AFOSR-TN-59-712i  M) 
Order  from  LC  mi  $3.  00,  ph$6 


Cambridge, 
rank  A.   McClintock. 
.  9  May  59,  33p. 
ns  u  i 
130  PB  143  676 


Experiments  on  pure  aluminum 
the  fully  plastic  theory.    Exper 
num  alloy  and  4140  steel  show 
with  a  crack  behavior  and  size 
predicted  from  elastic-plastic 


Massachusetts  Inst,  of  Tech. 
THE  SINGLY- GROOVED,    PLAJ^IE 
TEST,  by  Frank  A.  McClintock. 
AF  18(600)957.    [1959]  27p.   14 
59-713. 
Order  from  LC  mi$2.  70,   ph$4.  |0 


are  in  agreement  with 
ilTvents  on  /075  alumi- 

notch  sensitivity, 
effect  similar  to  that 
analysis. 


Cambridge. 

STRAIN  TENSILE 
Rept.  on  Contract 
ijefs.    AFOSR-TN- 

PB  143  675 


The  distributions  erf  stress  and  strain  around  a  single 
groove  in  a  plane  strain  sp)ecimen  subject  to  fully 
plastic  tension  are  found  theoretically.    The  distin- 
guishing features  of  this  configuration  are  the  lack  erf 
triaxiality  and  the  constant  strain  pattern  as  the  speci- 
men separates.    The  transition  temF)erature  is  lower 
than  in  the  Charpy  test,  and  a  shear  lip  is  absent. 


Minnesota  U. ,  Minneapolis. 
STEADY  STATE  UNDAMPED  VIBRATIONS  OF 
A  CLASS  OF  NONLINEAR  DISCRETE  SYSTEMS, 
by  P.  R.  Sethna,  B.  E.  Fristedt,  and  V.  G. 
Harvester.    Rept.  for  Jan  58-Jan  59  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract 
AF  33(616)2803.    Aug  59,  37p.    10  refs.    WADC 
Technical  rept.  59-141. 
Order  from  OTS  %l.  00  PB  161  129 

Steady  state  vibrations  of  a  class  of  nonlinear 
discrete  systems  with  an  arbitrary  number  of 
degrees  of  freedom  are  studied.    The  coordinates 
of  the  system  are  first  transformed  to  the  princi- 
pal coordinates  corre spending  to  the  linear  piart 
of  the  system.    A  {jerturbation  scheme  is  used  to 
obtain  the  solutions.    Some  special  effects  of  the 
ratios  of  the  linear  natural  frequencies  on  the 
qualitative  nature  of  the  solutions  are  demon- 
strated.   Solutions  are  obtained  for  some  specific 
problems  and  the  results  are  checked  against 
those  obtained  from  an  analog  type  computer. 


Naval  Research  Lab..  Washington,  D.  C. 
NOTES  ON  DYNAMICS  OF  LINEAR  ELASTIC 
STRUCTURES,  byG.  J.  O'Hara.  Interim  rept. 
23  Oct  59,  19p.  10  refs.  NRL  rept.  5387. 
Order  from  OTS  $0.50  PB  151  933 

Normal- mode  theory  is  a  recognized  method  of  calcu- 
lating the  dynamic  response  of  linear  elastic  struc- 
tures .  This  report  gathers  together  many  of  the  im- 
portant theorems ,  some  of  which  have  not  been  previ- 
ously published  in  NRL  reports,  and  explains  and  dis- 
cusses them.  Included  is  a  section  on  Duhamel  inte- 
grals for  a  linear  simple  oscillator  exhibiting  n^any 
of  the  important  forms  which  are  rarely  seen. 
Characteristic  shape  or  normal  load  theorems  are 
also  discussed,  and  a  more  exact  method  of  stress- 
checking  a  structure  is  proposed. 


Pennsylvania  State  U.  ,  University  Park. 
CORRELATIONS  BETWEEN  TRANSVERSE  AND 
TORSIONAL  SHEAR  CREEP  DEFORMATIONS,   by 
Joseph  Marin.    Rept.  for  Mar- Dec  57  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract  AF 
33(616)2729.    June  59,   35p.   5  refs.    WADC  Technical 
rept.  57-755;  AD- 226  375. 
Order  from  OTS  $1.  00  PB  161  258 

The  creep  deformation  of  a  rivet  subjected  to  trans- 
verse shear  depends,  among  other  factors,  upon  the 
rivet  diameter  and  rivet  length.    This  influence  of 
size  means  that  each  particular  rivet  configuration 
must  be  tested  to  obtain  the  transverse  shear-creep 
deformation.    A  more  basic  approach  would  be  to 
predict  the  transverse  shear-creep  of  a  rivet  in 
terms  of  the  more  fundamental  case  of  pure  shear  as 
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represented  by  torsion.    A  theory  is  developed  for 
predicting  the  transverse  shear-creep  deformation  of 
a  rivet  in  terms  of  pure  torsional  shear -creep.    The 
correlation  of  transverse  shear  and  pure  torsion 
shear  is  made,  based  on  both  the  torsion  of  a  solid 
circular  bar  and  the  torsion  of  a  thin-walled  circular 
tube.    From  the  theory  developed,  it  is  also  possible 
to  obtain  the  creep  deflection  of  a  rivet  from  the 
creep  constants  in  pure  shear  or  simple  tension. 


Space  Research  Labs.  ,  Litton  Industries,  Beverly 

Hills,  Calif. 
RESEARCH  PROGRAM  ON  HIGH  VACUUM  FRIC- 
TION.  Final  rept.  on  Contract  AF  49(638)343. 
30  Mar  59,   159p.  71  refs.  Pub.  no.   1023;  AFOSR-TR- 

59-97 

Order  from  OTS  $3.00  PB  161  116 

The  principal  test  condition  studied  was  that  of  the 
linear  motion  between  two  dry,  clean,  unlubricated, 
flat  surfaces.    Microscopic  examination  of  sliding  con- 
tact between  two  clean,  machined  surfaces  led  to  the 
conclusion  that  each  individual  contact  area  was  largely 
point- to- plane.    Models  could  be  loaded  to  yield  pres- 
sures, and  under  certain  conditions  could  be  made  to 
slide  with  abnormally  low  friction  forces  and  without 
microscopic  evidence  of  wear  or  surface  distortion.    A 
theory  of  friction  has  been  postulated,  based  princi- 
pally on  the  analysis  of  these  tests. 


UtahU..  Salt  Lake  City. 
A  SPECIAL  CASE  OF  CONTACT  ELASTICITY,  by 
W.  Komkov.  Technical  rept.  no.  5  on  Contract  Nonr- 
1288(02).  Nov  58,  42p.  27  refs. 
Order  from  LC  mi$3.30.  ph$7.80  PB  143  472 

The  purpose  of  this  study  was  to  determine  the  distri- 
bution of  stresses  in  the  piston  and  in  the  body  of  the 
material  subjected  to  the  high  pressure  due  to  the 
action  of  the  piston  throughout  the  elastic  range  and  to 
determine  the  planes  of  formation  of  the  plastic  con- 
dition. The  problem  is  reduced  to  a  determination  of 
elastic  stress  conditions  in  a  three-dimensional  axi- 
ally  symmetrical  case.  The  main  problem  of  contact 
elasticity  which  is  treated  in  this  paper  is  closely  re- 
lated to  the  so  called  Boussinesq  problem.  An  ex- 
tensive literature  exists  in  this  field  and  this  com- 
plexity of  theoretical  approach  may  be  judged  by  the 
array  of  famous  names  in  the  field  of  mathematics 
and  engineering,  directly  connected  with  the  closely 
related  problems  of  three-dimensional  elasticity. 


Yale  U.  ,   New  Haven,   Conn. 
EXPERIMENTAL  DETERMINATION  OF  CORNERS 
IN  THE  YIELD  SURFACE,  by  Aris  Phillips  and 
George  A.  Gray.    Technical  rept.  no.  5  on  Contract 
Nonr-609(12).    Dec  58,  67p.   16  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  848 

Combined  stress  tests  with  variable  stress  ratios  on 
annealed  commercially  pure  aluminum  made  on  a 
combined  tension-torsion  testing  machine  of  a  dead 
load  type.    The  experiments  indicate  that  the  form  of 
the  yield  surface  at  a  considerable  distance  from  the 
stress  increment  vector  agrees  much  better  with  the 
prediction  of  the  slip  theory  than  it  does  with  the 
prediction  of  the  Mises  theory. 


Aerodynamics  and  Pneumatics 


PREMIER  SYMPOSIUM  INTERNATIONAL  SUR 
L'A^RODY^MIQUE  ET  L'A^ROTHER^IQUE  DES 
GAZ  RAREFIES;  R^SUMfeS  DES  CONFERENCES 
ET  COMMUNICATIONS,  2-5  JULY,   1958.    65p. 
57  refs.   AFOSR-TN-58-983;  AD- 205  874. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  138  625 

Abstracts  (some  in  French)  of  papers  presented. 


Aeroelastic  and  Structures  Research  Lab.,  Mass. 

Inst,  of  Tech.,  Cambridge. 
ON  THE  AEROELASTIC  CHARACTERISTICS  OF 
LOW  ASPECT  RATIO  WINGS  WITH  CHORDWISE 
DEFORMATIONS,  by  John  Dugundji  and  John  D.  C. 
Crisp.  Rept.  on  Contract  AF  49(638)219.  July  59, 
205p.  61  refs.  ASRL  Technical  note  74-3;  OSR 
Technical  note  no.  59-787. 
Order  from  LC  mi$9.30,  ph$31.80  PB  143  960 

An  investigation  is  made  into  the  nature  of  chordwise 
flutter  and  divergence  characteristics  of  low  aspect 
ratio  wings.  To  this  end,  two  simple  low  aspect  ratio 
configurations  are  examined  in  considerable  detail. 
The  first  is  a  cantilever  rectangular  wing  possessing 
a  bending,  a  torsion,  and  a  first  chordwise  bending 
mode.  The  second  is  a  free-free  delta  wing  of  suf- 
ficiently low  asp>ect  ratio  so  that  sjjanwise  defor- 
mations can  be  neglected .  Some  effects  of  aerody- 
namic heating  and  longitudinal  accelerations  on  these 
planforms  are  also  examined.  Simple  closed  form 

solutions  are  developed  for  the  flutter  *iik1  aivci^ence 
characteristics  wherever  appropriate.  The  general 
trends  revealed  by  these  analyses  may  prove  to  be  of 
interest  to  persons  involved  in  the  interpretation  of 
aeroelastic  analyses  of  such^surfaces.  Among  the 
more  interesting  trends  indicated  was  the  role  played 
by  mass  density  ratio  for  the  delta  wings .  At  the 
lower  mass  density  ratios,  more  chordwise  modes 
had  to  be  included  in  the  modal  type  analyses.  Also, 
for  high  mass  density  ratios,  the  flutter  character- 
istics became  dependent  on  dynamic  pressure  q  and 
independence  of  the  mass  density  ratio. 


Aeronautical  Accessories  Lab.  ,  Wright  Air  Devel- 
opment Center,  Wright-Patterson  AFB,  Ohio. 
DATA  REDUCTION  TECHNIQUES  FOR  FLIGHT 
VIBRATION  MEASUREMENTS,    by  D.  C.  Kennard,  Jr. 
and  C.  E.  Thomas.    Rept.  on  Environmental  Criteria 
for  Flight  Vehicles  and  Related  Equipment.    Feb  59, 
23p.  2  refs.    WADC  Technical  note  59-44; 
AD-210  478. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  204 

The  system  used  at  Wright  Air  Development  Center 
for  recording  and  analyzing  flight  vibration  data  is 
described.    It  has  made  px)ssible  a  significant  increase 
in  the  quantities  of  raw  data  which  can  be  acquired  to 
define  the  vibration  and  sound  environments  in  vari- 
ous aircraft.    To  reduce  the  large  quantities  of  data  to 
usable  form,  processing  techniques  have  been  evolved 
based  upon  the  use  of  standard  business  machines  and 
the  ERA  1103  Computer.    These  techniques  are  de- 
scribed and  methods  are  illustrated  for  presenting 
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data  to  define  spectral  and  stati 
sound  and  vibration  environment 
to  provide  still  further  automatior 
lion  process  is  described  briefly 
these  recent  advances  in  state-of 
ble  the  acquisition  of  sufficient 
eventually  the  present  inexact  m 
sound  and  vibration  environments 
missiles. 
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A  proposed  system 
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It  is  concluded  that 
the-art  make  possi- 
to  eliminate 
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Air  Force  Flight  Test  Center. 
STANDARDIZATION  OF  TAKE 
MEASUREMENTS  FOR  AIRPLA 
Lush.    [1948]  102p.   1  ref.    Techn 
Order  from  LC  mi$5.70.  ph$16 


rtdwards  AFB,   Calif. 
5fF   PERFORMANCE 
by  Kenneth  J. 
cal  note  R-12. 

PB  144  149 
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Formulae  are  derived  by  which 
measurements  may  be  standardi 
are  easy  to  use  and  they  apply, 
cal  constants,  to  airplanes  with 
system,   including  mixed  types  a 
time  assistance  or  boost.    Nume 
proposed  for  use  with  these  formulae 
data  available  support  these  constants 
ficient  to  check  them  completely. 


off  performance 
These  formulae 
suitable  numeri- 
type  of  propulsive 
types  using  part- 
rtical  constants  are 
Exp)erimental 
but  are  insuf- 
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Air  Force  Missile  Development 

AFB.   N.   Mex. 
GRAVITY  SURVEY  OF   THE  HO 
by  Ray  L.  Larkins  and  Frank  J. 
3  refs.    AFMDC-TR-59-31. 
Order  from  LC  mi$2.  70,  ph$4. 


Center,   Holloman 

.LOMAN  TRACK, 
Calkum.    July  59,  25p. 
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Tests  of  inertial  guidance  systems 
track  require  a  precise  knowledg 
force.  This  report  describes  the 
the  evaluations  of  the  measur 
theoretical  gravity,  observed  „.- 
anomaly,  and  Bouguer  anomaly  a 
of  the  Holloman  track. 
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Arnold  Engineering  Developme|it  Center  [TuUahoma, 

Tenn.  ] 
USE  OF  PERFORATED  WALLS 
CANCELLATION  AT  SUPERSOlfJIC 
H.   Ramm  and  M.  Jones.    Rept 
Contract  AF  40(600)800.   Aug  59 
AEDC-TR-59-I5. 
Order  from  LC  mi$5.  40,  ph$15,  30 


th<; 


wal 


Tests  have  been  conducted  in 
Model  Tunnel  of  the  Propulsion 
AEDC,  to  determine  shock 
istics  of  perforated  walls  at  su 
up  to  3. 15.    The  test  section 
vestigated  included  walls  with 
to  the  wall  surface  and  with  ' 
obtain  differential  resistance 
Theoretical  considerations 
influences  that  tend  to  make  the 
nonlinear  in  an  undesirable  sen 
were  found  to  be  the  ratio  of  the 
ness  to  hole  diameter  and  the  pi 
the  holes.    Tests  with  two  and 
models  showed  the  feasibility  of 
cancellation  for  at  least 
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,  97p.    8  refs. 
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I -Foot  Supersonic 
Vind  Tunnel  Facility, 
cancellation  character - 
ipjrsonic  Mach  numbers 

configurations  in- 
hbles  drilled  normal 
hol^s  s  lanted  60  deg  to 
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vaiues     Models  with  more  than  4  percent  blockage 
mav  require  special  means  of  improving  the  cancel- 
lation of  the  expansion  waves  following  the  bow  wave 
compression. 


cSm^^TnO^ QKtll^-  E^F^ECTS  IN  ^E 
LAmVnAR  HYPERSONIC  BOUNDARY  LAYER    by 
reorceR    Inger.    Doctoral  thesis.    Rept.  for  June- 
S'slon' contract  AF  49(638)380.    30  Mar  59    139p. 
22  refs.    Rept.  no.  7010-6;  AFOSR-TN-59-237; 

O?derfr'S^LCmi$6.90,  ph$21.30  PB  143  588 

In  view  of  the  importance  of  dissociation- recombina- 
tion chemistry  of  a  flowing  air  "^i^^"^^^°^»^^,^""^f," 
calculation  of  aerodynamic  design  data    such  asj^eat 
transfer    real  gas  dynamics  research  has  focused 
attentVon  on  the'theoretical  studj  of  the  chemical  non- 
equilibrium  laminar  boundary  layer.    The  Present 
report  is  concerned  with  the  basic  foundations  of  such 
Ses  -  in  particular,   some  new  theoretical  repre- 
sentations of  a  dissociating  air  mixture  and  a  new 
method  of  non-equilibrium  boundary  layer  solution 
are  presented. 


Bureau  Technique  Zborowski,  Brunoy  (France). 
THEORETICAL  INVESTIGATION  AND  EXAMINA- 
TION BY  MEASURING  TESTS  IN  WHAT  A  DE- 
GREE THE  ECONOMY  OF   FLYING  VEHICLES  IS 
INFLUENCED  BY  "PRE- CAMBERED  SKELETONS  OF 
AIRFOILS  CLOSED  IN  THEMSELVES.    Final  Tech- 
nical rept.  for  1  July  58-31  July  59  on  Contract 
DA  91 -508- EUC- 393.    10  Aug  59,   68p.    17  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  446 

The  economy  of  high-speed  flying  vehicles  depends 
not  only  on  the  choice  of  adequate  profiles  and  wing 
dimensions  as  aspect  ratio  and  span,  but  also  and 
even  more  on  the  possibility  of  flight  with  reduced 
velocities  at  still  acceptable  lift-drag  ratios  as  well 
as  on  good  manoeuvring  properties  without  risk  of 
stall.    Although  ring  airfoils  present,   in  this  domain, 
well-known  advantages  over  plane  wings,  as  e.  g. 
lower  induced-drag  values  for  equal  lift  and  aspect 
ratio  and  less  inclination  to  stall  phenomena,  it  seems 
worth  while  to  apply  to  them  the  same  devices  as 
utilized  in  plane-wing  theory  by  MALAVARD,  i.  e. 
precambering  of  the  wing  center- lines  to  guarantee 
a  favorable  behavior  of  the  airfoil  at  a  particularly 
interesting  lift  value  ("adaptation"  value). 


California  U. ,  Berkeley.  „,^^o 

VECTOR  POLAR  METHOD  FOR   SHOCK  INTER- 
ACTIONS WITH   AREA  DISTURBANCES,  by 
A.  K.  Oppenheim  and  P.  A.  Urtiew.    Technical  note 
no.  DR  4  on  Contract  AF  49(638)166.    July  59,   157p. 
29  refs.    AFOSR-TN-59-70L  ..o^^n 

Order  from  LC  mi$7. 50,  ph$24.  30  PB  143  670 

The  application  of  the  vector  polar  method  to  the 
study  of  interactions  between  plane  traveling  shock 
waves  and  area  disturbances  involves  the  introduction 
of  steady  flow  polars.    The  solutions  obtained  by  thfe 
vector  polar  method  are  shown  to  compare  favorably 
with  analytical  and  experimental  results  obtained  by 
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other  investigators  who  studied  the  interactions  of 
shocks  with  a  variety  of  obstacles,  such  as  grids  and 
gauzes,  in  shock  tubes. 


Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa, 
STUDIES  RELATING  TO  CONDENSATION  TRAILS. 
Final  rept.  on  Contract  AF  19(604)1944.    July  59, 
72p.    15  refs.    AFCRC-TR-59-257,  AP  ^'7^'<- 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  658 

Three  studies  of  importance  in  the  analysis  and 
understanding  of  condensation  trail  phenomena  have 
been  made.    The  first  is  an  experimental  determi- 
nation of  the  effect  of  hygroscopic  nuclei  on  the  size 
and  concentration  of  water  drops  in  a  contrail.    The 
second  is  an  analysis  of  the  numerical  evaluation  of 
the  equations  of  drop  growth.    In  the  third,  a  new 
theory  d  nuclei  growth  is  presented,  based  on  the 
kinetic  theory  of  gases. 


David  Taylor  Model  Basin,   Washington,  D.  C. 
CONTRIBUTION  TO  THE  THEORETICAL  INVESTI- 
GATION OF  BLOWING  AT  THE  TRAILING  EDGE 
OF  A  WING  PROFILE  (Contribution  a  I'Etude 
TTieoretique  du  Soufflage  au  Bord  de  Fuite  d'un 
Profil  d'Aile),  by  L.  Malavard,  tr.  by  S.  T.  de  los 
Santos.    July  55,  46p.    ONERA  Note  Technique 
4/1727  A;  DTMB  Aero  rept.  879. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  138  994T 


Institute  for  System  Research,  U.  of  Chicago,  111. 
AERODYNAMIC  STUDIES:  THE   FORCES  ACTING 
DM  AN  AIR  VEHICLE:  A  REVIEW  OF  THE  LITER- 
ATURE [PART  22]  by  M.   Z.   Krzywoblocki.   Rept.   for 
Apr- June  57  on  Scientific  and  Engineering  Research 
Investigations  in  Flight  Dynamics,  Contract 
AF  33(616)5689.   Aug  59.   31  Ip.    1438  refs.   WADC 
Technical  note  56-360,  Part  22,  [AD-227  136] 
Order  from  OTS  $5.00  PB  161  140 

This  work  is  an  annotated  bibliography  of  the  scien- 
tific literature  pertaining  to  methods  Of  calculating 
the  aerodynamic  forces  acting  on  an  air  vehicle  in 
flight.    The  present  segment  of  the  work  includes  ma- 
terial reviewed  by  the  author  in  the  period  April  1957 
through  June  1957.    The  more  interesting  papers  and 
reports  (from  the  viewpoint  of  the  aerodynamicist) 
are  discussed  briefly;  others  are  listed  without  com- 
ment.   (See  also  PB  161  000-001). 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
LIFT  AND  DRAG  ON  CONE  CYLINDERS,   by  T. 
Nark.    (Doctoral  thesis).    Rept.  on  Contract  Nonr- 
222(45).    30  Dec  57,  43p.   10  refs.    Rept.  no.  HE- 150- 
154;  Series  no.  20.   issue  no.   117;  AD- 155  159. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  634 

The  normal  and  axial  forces  were  measured  on  a 
cone-cylinder  body  of  revolution  in  a  supersonic, 
rarefied  gas  flow  at  a  Reynolds  number  of  4050  and 
Mach  number  of  4.  0.    The  angle  of  attack  was  varied 
to  a  maximum  of  sixteen  degrees.    The  final  results, 
plotted  in  coefficient  form,  were  compared  to 
Newtonian  hypersonic  theory  for  an  inviscid  fl,uid. 


The  test  was  conducted  at  such  low  Reynolds  numbers 
that  the  Newtonian  theory  did  not  adequately  represent 
the  axial  forces,  but  when  a  skin  friction  correction 
was  applied  to  the  theory,  the  experimental  data  are 
within  15  percent  of  the  predicted  values.    The  normal 
force  coefficient  was  adequately  predicted  by  the 
Newtonian  theory,  with  the  maximum  error  above 
8  degrees  being  10  percent.      ^ 


Just,  W. 
A  PRELIMINARY  AERODYNAMIC  STUDY  OF   THE 
HIGHSPEED-LONGRANGE-VTOL  "JIFFY"  OF 
MR.   E.  LAGELBAUER,-by  W.  Just  and  H.  Georgi. 
Final  technical  rept.  no.   1  15  Mar- 15  July  59,  on 
Contract  DA  91 -591 -EUC- 1083,  OI-1307-59.  [1959] 
82p.    2  refs. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  143  602 

TMs  paper  deals  with  the  investigation  into  the  capac- 
ities of  the  vertical-take-off-aircraft  "Jiffy"  suggested 
by  E.   Lagelbauer,  during  hovering,   at,  vertical 
climbing,  as  well  as  in  horizontal  flight  at  low  speeds, 
employing  fixed  rotors  with  unvariable  blade  angles 
of  pitch.    Following  an  introductory  chapter  as  to 
layout,  abbreviations,  and  design  parameters  the 
rotor  coefficients  are  computed  for  hovering,  verti- 
cal climbing,  and  horizontal  flight,  and  the  perfor- 
mance calculations  are  executed.   The  results  of 
these  calculations  are  shown  on  diagrams.    The 
result  of  this  aerodynamical  investigation  of  the  rotor 
has  shown  that,  with  the  project  proposed  of  a  verti- 
cal-take-off-aircraft, satisfactory  flight  character- 
istics can  be  obtained  only  by  employing  a  tillable 
wing  whereby  the  wing  must  be  tilted  by  about  25°  to 
40°  (with,   and  without,  flap  displacement),  depending 
on  whether  the  aircraft  is  operating  in  its  state  as 
helicopter  or  convertiplane.    In  its  structural  design, 
the  aircraft  thus  resembles  a  tilting  wing  aircraft 
whereby,  however,  additional  difficulties  will  have 
to  be  overcome  on  account  oL  the  shutting-off  of  the 
rotors.    From  the  aei-odynamical  point  of  view  this 
project  can  be  realized.    The  definite  acceptability 
of  this  project,  however,  can  be  established  only 
through  additional  extensive  investigations. 


Laboratorio  di  Meccanica  Applicata  del 

Politecnico  di  Torino  (Italy). 
EFFECTS  OF  AIR  DISSOCIATION  AND  IONI- 
ZATION AT  HYPERSONIC  SPEED,  by  Gianna  Jarre. 
Technical  note  14  on  Contract  AF  61(514)1124. 
July  59,  37p.    8  refs.    AFOSR-TR-59-119. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  910 

This  paper  deals  with  the  problem  of  dissociation 
and  ionization  of  air  components  at  the  high  temper- 
atures produced  by  hypersonic  speed,  either  behind 
a  stroig  normal  shock  wave  or  at  the  wall  of  an 
adiabatic  flat  plate.    The  state  of  chemical  equili- 
brium is  studied  with  the  aid  of  a  thermodynamic 
chart  of  atmospheric  air  and  using  simplified 
schemes  of  real  flows.    The  dynamic  problem  d 
relaxation  is  also  investigated  but  only  in  the  field 
of  oxygen  dissociation.    Simplified  methods  for 
calculating  die  length  of  the  relaxation  processes 
are  developed,  discussed  and  applied  to  numerical 
examples. 
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National  Research  Labs.  .  Ottawa  (Canada). 
APPROXIMATE  METHOD  FOR  DETERMINING  THE 
POTENTIAL  FLOW  ABOUT  AN  ARBITRARY  AERO- 
FOIL SECTION  IN  A  TWO- DIMENSIONAL  FINITE 
STREAM  WITH  PARTICULAR  REFERENCE  TO 
LARGE  STREAM  DEFLECTIONS    by  D.  G.  Gould. 
Aug  59    43p.   8  refs.    Aeronautica    — '     i  R-5<V) 
Order  from  LC  mi$3.  30,  ph$7.  80 


repi.   LR-260. 
PB  143  576 

of  an  aerofoil  see- 


the differences  are 
up  to  90  degrees. 

in  arbitrary  aerofoil 
stream  may  be  ob- 


The  flow  about  and  on  the  surface 
tion  in  a  finite  stream  and  that  ab(t>ut  and  on  the  sur- 
face of  the  same  aerofoil  section  in  an  infinite  sym- 
metrical cascade  are  compared.    It  is  shown  that,  for 
most  cases  of  practical  interest, 
small  for  stream  deflection  anglei 
Thus,  the  approximate  flow  about 
section  in  a  two-dimensional  finitj 
lained  by  using  the  methods  exisijng  for  the  deter- 
mination of  the  flow  about  an  arbitrary  section  in  a 
cascade.    The  procedure,  as  applied  to  the  finite 
stream  approximation,   is  given  u^ing  the  interference 
method  of  cascade  theory. 


National  Research  Labs.  .  atava  (Canada). 
METHODS  OF  MEASUREMENT  OF  AIRCRAFT 
DYNAMIC  STABILITY  DERIVATIVES,   by  K.  Orlik- 
RUckemann.    July  59,  57p.  217  refs.    Aeronautical 

Ch^r^rom  LC  mi  J3.  60.  ph$9.  3( )  PB  143  578 

The  numerous  methods  available  for  determination  of 
dynamic  stability  derivatives  of  jiircraft  are  presented 
and  grouped  according  to  a  convenient  classification 
system     Both  free  flight  and  wind  tunnel  methods  are 
considered.    The  basic  aspects  ct  each  method  are 
described  in  the  text  and  illustrated  by  a  schematic 
drawing.    Detailed  information  cfn  be  obtained  from 
a  rather  extensive  bibliography, 


111      A-rx^      v^fc,»«--.-. 

arranged  according 


to  the  same  classification  systeri. 


Naval  Ordnance  Lab. ,  White  O  ik,  Md. 
TEMPERATURE  RECOVERY  FACTORS  ON  A 
40- DEC  REE  CONE  CYLINDER  WITO  TURBULENT 
BOUNDARY  LAYER  AT  MACH  NUMBERS  4.  1 
AND  4.  8,   S.  M-  Dmohoski.    20  Aug  57,  26p. 
20  refs.   Aerodynamics  Research  rept.  22;  NAVORD 
rept.  5763.  I 

Order  from  LC  mi$2, 70,  ph$4.  ^  PB  143  309 

Temperature  recovery  factors  h|ave  been  measured 
on  the  cylindrical  surface  c£  a  4^- degree  cone 
cylinder  with  turbulent  boundary  layer.   The  meas- 
urements were  made  with  and  without  a  turbulence 
promoter  immediately  upstream!  of  the  nozzle  in 
the  NOL  Continuous  40  x  40  cm  Aeroballistics  Wind 
Tunnel  No.  2  at  Mach  numbers  4.  1  and  4.  8.    Though 
turbulent  recovery  factors  have  'been  studied  ex- 
tensively at  lower  Mach  numberls,  only  isolated  in- 
vestigations have  been  reported 'at  Mach  numbers  of 
4  and  above.   However,  the  results  c€  the  present 
experiments  demonstrate  essentially  the  same 
effects  observed  at  lower  Mach  numbers,  i.e.,  the 
turbulent  recovery  factor  is  approximately  equal 
to  the  cube  root  of  the  Prandtl  ntimber. 


Princeton  U.,  N.  J. 
EXPERIMENTAL  STUDIES  AT  MACH  NUMBERS  12 
TO   19  OF  CONICAL  AND  BLUNTED  BODIES  AT 
ZERO  ANGLE  OF  ATTACK,  by  S.  M.  Bogdonoff  and 
I    E    Vas     Rept.  on  Contract  A F  18(600)498.  Sep  58, 
63p.  8  refs.  Rept.  no  435;  AFOSR-TN-58-841; 
AD-203  181.  ,  ^„ 

Order  from  LC  mi$3.90,  ph$10.80  PB  143  655 

An  experimental  study  on  conical  and  blunted  bodies 
was  carried  out  at  Mach  numbers  between  12  and  19 
using  the  Princeton  University  Helium  Hypersonic 
Tunnel.  Pressure  distributions  and  Schlieren  photo- 
graphs were  obtained  for  bodies  with  cone  half  angles 
varying  from  10°  to  45^.  Comparison  with  the  theo- 
retical inviscid  and  Newtonian  pressures  corrected 
for  normal  shock  losses  were  made.  The  pressures 
on  a  body  without  comers  can  be  predicted  quite  well. 
A  comer  at  the  junction  of  the  nose  section  and comcal 
afterbody  results  in  large  variations  between  the 
measured  values  and  predicted  ones  .  The  pressures 
on  tne  conical  bodies  were  not  affected  by  the  nose 
shape  for  that  part  of  the  body  downstream  of  a 
station  located  at  1  1/2  times  the  nose  bluntness 
diameter. 


Rensselaer  Polytechnic  Inst.  ,  Troy.  N.   Y. 
NONEQUILIBRIUM  FLOW  IN  GAS  DYNAMICS,  by 
T  *  Y    Li    Rept.  on  Contract  AF  18(600)1591.  May  59. 
57p.  35  ref?.  TR  AE  5901;  AFOSR-TN-59-389; 
AD-213  893. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  143  516 

The  present  paper  consists  mainly  of  three  parts.  The 
first  part  deals  with  general  concepts  which  include 
(1)  the  fundamental  equations  and  boundary  conditions 
in  problems  of  steady  adiabatic  inviscid  flow  of  a  re- 
acting mixture  of  perfect  gases  and  (2)  a  general  study 
of  the  chemical  relaxation  in  a  gaseous  system.    The 
second  part  deals  with  the  steady  one  dimensional 
nozzle  flow  with  nonequUibrium  chemical  reactions. 
An  important  nondimensional  parameter  is  used  to 
classify  the  nozzle  flow  into  (1)  equilibrium  flow  (2) 
nonequilibrium  flow  and  (3)  frozen  flow.    Significant 
departure  from  equilibrium  flow  in  a  hypersonic  shock 
tunnel  nozzle  would  lead  to  frozen  flow  further  down- 
stream.   The  third  part  presents  a  numerical  method 
whereby  the  inviscid  adiabatic  flow  of  a  reacting  mix- 
ture of  perfect  gases  past  a  blunt  body  may  be  calcu- 
lated.   Numerical  exan^les  show  that  significant 
changes  in  the  flow  conditions  of  the  shock  layer  region 
can  be  attributed  to  the  chemical  nonequilibrium 
effects. 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U.  ,  Calif. 
WAVE  GENERATION  BY  OSCILLATION  OF  SUB- 
MERGED BCDIES.  by  Harold  Levine.  Technical  rept. 
np.  79  on  Contract  Nonr-225(ll).   19  Nov  58.  39p. 
3  refs.  ^    ^„ 

Order  from  LC  mi$3.  00.  ph$6.  30  PB  143  408 

This  paj)er  deals  with  some  two-dimensional  hydro- 
dynamic  problems  of  an  ideal,  inconr^ressible  fluid. 


The  fluid  is  assumed  infinitely  deep  and  to  possess  a 
horizontal  free  surface  when  a  state  of  equilibrium  in 
the  field  of  gravity  prevails.    A  steady  motion  of  the 
fluid  will  result  if  there  is  a  submerged  contour  which 
oscillates  periodically,  and  waves  are  generated  on 
the  free  surface.    The  large  wave  motions  pose  a 
formidable  calculation,  and  it  is  therefore  customary 
to  assume  that  the  oscillations  of  the  contour  and 
hence  the  wave  amplitudes  are  infinitesimal.    Then 
the  problem  is  one  of  potential  theory,  with  linear 
boundary  conditions  imposed  at  the  fixed,  equilibrium 
positions  of  the  free  surface  and  immersed  contour. 


David  Taylor  Model  Basin,   Washington,   D.  C. 
CENTROID  AND  MOMENT  OF  INERTIA  OF  A 
SUPER CAVITATING  SECTION,  by  W.  B.  Morgan. 
Aug  57,   20p.    6  refs.    Rept.  no.   1193. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  138  642 

Equations  are  derived  by  numerical  integration  foi 
the  ordinate  of  the  centroid  and  moment  of  inertia 
about  the  XQ-axis  of  Tulin's  SC  section  with  the  TMB 
modified  thickness  distribution.    These  equations 
are  evaluated  for  a  flat  face  section  and  for  a  section 
with  a  given  relationship  between  design  lift  coef- 
ficient and  design  angle  of  attack.    The  results  are 
plotted  in  a  form  convenient  for  propeller  blade 
stress  analysis. 


David  Taylor  Model  Basin,  Washington,   D.  C. 
THE  DESIGN  AND  ESTIMATED  PERFORMANCE  OF 
A  SERIES  OF   SUPE  RCA  VITA  TING  PROPELLERS,  by 
A.  J.  Tachmindji  and  W.  B.  Morgan.    July  58,  58p. 
26  refs. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  143  563 

This  paper  outlines  the  procedure  which  has  been 
developed  for  the  design  of  supercavitating  propellers 
and  the  possible  range  of  application  in  which  such 
propellers  can  be  used.    This  design  method  has  been 
used  to  predict  the  performance  characteristics  of  a 
series  of  supercavitating  propellers  and  compared 
with  specific  experimental  results. 


David  Taylor  Model  Basin.  Washington.   D.  C. 
OPTIMUM  SUPERCAVITATING  SECTIONS    by  W.  B. 
Morgan.    Aug  57.  23p.  9  refs.    Rept.  C-856; 
AD- 145  538. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  643 

If  both  the  cavitation  and  friction  drag  of  a  supercavi- 
tating (SC)  section  are  considered,  a  minimum  drag- 
lift  ratio  occurs  at  a  specific  lift  coefficient.    This  lift 
coefficient  is  mainly  dependent  on  the  type  of  SC 
section  being  considered. 


David  Taylor  Model  Basin,  Washington,   D.  C. 
A  PHASE- COMPONENT  MEASUREMENT  SYSTEM, 
by  R.  G.  Tuckerman.    Apr  58,   25p.   3  refs.    Rept. 
1139. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  206 

This  report  describes  an  instrumentation  system 
developed  to  indicate  directly  the  first-order  Fourier 


coefficients  of  the  heaving  force  and  pitching  moment 
acting  on  a  ship  model  when  it  is  forcibly  displaced. 
Provision  is  made  for  indicating  the  coefficients  of 
the  second  or  the  third  harmonics  when  desired. 
Direct  recording  of  the  force  and  moment  signals  is 
also  provided.    The  report  includes  schematic  dia- 
grams, photographs,  and  operating  instructions. 


Experimental  Towing  Tank,  Stevens  Inst,  of  Tech.  , 

Hoboken,   N.   J. 
THE  FORCE  CHARACTERISTICS  OF   SURFACE- 
PIERCING  FULLY  VENTILATED  DIHEDRAL  HYDRO- 
FOILS, by  Peter  Ward  Brown.   Rept.  on  Contract 
Nonr- 263(20).    Oct  58,  68p.    10  refs.   Rept.   no.  698. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  143  209 

Results  of  a  theoretical  and  experimental  investigation 
of  the  characteristics  of  surface-piercing,  fully  venti- 
lated dihedral  hydrofoils  are  presented.    A  range  of 
dihedral  angles  from  20  to  40  degrees  is  covered  in  the 
experimental  investigation.    Good  agreement  between 
experiment  and  theory  is  obtained,  the  theory  being 
applicable  to  surface-piercing,  fully  ventilated  dihedral 
hydrofoils  of  zero  sweep,  taper  and  twist.    The  report 
includes  experimental  evidence  and  an  analysis  of 
cambered  sections  with  partially  attached  flow  to  the 
upper  surface. 


Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
THE  IOWA  TOWING  TANK,  by  Milton  Martin.   Rept. 
on  Contract  Nonr- 161 1(01).   1  Nov  58.   lOp. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  473 

The  towing  tank  of  the  Iowa  Institute  of  Hydraulic  Re- 
search at  the  State  University  of  Iowa  has  now  been  in 
operation  for  approximately  one  year.    It  is  being 
used  for  research  in  both  naval  and  hydraulic  prob- 
lems.   The  design  and  construction  of  this  new  facility 
involved  some  novel  features  which  should  be  of  in- 
terest to  other  designers.    A  detailed  discussion  of 
these  features  will  be  included. 


Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
FINITE  CAVTTY  CASCADE  FLOW,  by  Hirsh  Cohen 
and  C  D.  Sutherland.    Kept,  on  Contract  Nonr- 
591(08).    2  Apr  58,  30p.    13  refs.    RPI  Math  Rep  no. 
14. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  139  211 

The  problem  considered  in  this  paper  is  the  steady 
flow  of  incompressible,  non-viscous  fluid  past  an 
infinite  array  of  lifting  foils  under  such  conditions 
that  fully -developed  cavities  appear  on  the  foil  sur- 
faces.   The  discussion  here  will  be  limited  to  two 
dimensional  flow  past  foils  set  at  small  angle  of 
attack.    Such  cavitating  cascade  flows  are  of  interest 
in  many  types  of  internal  and  external  flow  machines 
-  axial  compressors,  propellers,  and  other  multi- 
bladed  devices. 


Wichita  U.   [School  of  Engineering]  Kans. 
CONTRIBUTIONS  TO  JET  PUMP  THEORY,   by 
H.  B.  Helmbold.  Rept.  on  Contract  Nonr-201(01). 
Sep  57,   105p.  4  refs.  Rept.  no.  294,  supersedes  En- 
gineering Studies  105,  106,   107,   118,   137,   145. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  138  959 
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RESEARCH  ON  STRAIN -AGINGJ, 
SOFTENING  OF  METALS  BY  I^ATIGUE,  by 
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Increasing  magnesium  content  rbduces  the  width  of 
slip  marks  which  occur  during  flatigue,  and  the  amount 
of  surface  cracking  is  also  reduted.  Experiments  at 
- 196^0  have  shown  hardening  arid  softening  effects 
which  it  is  suggested  are  due  to  interactions  of  vacan- 
cies and  solute  atoms  with  dislocations  .  A  technique 
is  outlined  for  growing  large  se^ed  zinc  crystals  of 
any  desired  orientation,  and  a  rtiethod  of  acid  machm- 
ing  gauge  lengths  in  these  crystals  is  described. 


Cornell  U. ,  Ithaca.  N.  Y. 
DENSITY  MEASUREMENTS  OF 
FILMS,   by  N.  Wainfan,   Nancy  ' 
Parratt.    Technical  rept.  no.  1 
49(638)402.    1  Dec  58,   21p.   12 
1024;  AD- 162  289. 
Order  from  LC  mi$2.  70,  ph$4 
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Metals  Research  Lab.  ,  Carnegie  Inst,  of  Tech 

Pittsburgh,  Pa. 
FIELD  EMISSION  MICROSCOPY 
TAL  NUCLEATION,   by  K.  L. 
Pound.    Final  rept.  on  Oxidati 
and  Surface  Diffusion  of  Metal 
AF  14(600)1572.    15  Sep  59.    1 
TR-59-131;  AD-225  717. 
Order  from  LC  mi$6.  00,  ph$l 
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A  field  emission  microscopic  investigation  of  the 
heterogeneous  nucleation  of  metal  vapors  on  metallic 
substrates.    Nucleation  of  silvijr  on  tungsten  was  ob- 
served to  occur  when  the  population  of  adsorbed 
silver  atoms  reached  a  criticajl  value  at  preferred 
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sites  on  the  substrate  surface.  Qualitative  observa- 
tions were  also  made  on  the  evaporation  and  desorp- 
tion  of  silver  from  a  tungsten  emitter  tip. 


Ferrous  Metals 


Curtis s- Wright  Corp.  ,  Caldwell,   N.  J. 
INVESTIGATION  OF  FATIGUE  PROPERTIES  AT 
ROOM  TEMPERATURE  OF   HIGH  STRENGTH 
STEELS  HAVING  HIGH  TEMPERING  TEMPERA- 
TURES, by  Harold  N.  Cummings,  Foster  B.  Stulen, 
and  William  C.  Schulte.    Rept.  for  1  May  58-30  Apr  59 
on  Materials  Analysis  and  Evaluation  Techniques, 
Contract  AF  33(616)5182.    Sep  59.   105p.  8  refs. 
WADC  Technical  rept.  59-227. 
Order  from  OTS  $2.  50  PB  161  144 

High  strength  steels  exhibiting  some  promise  of  good 
fatigue  strength  at  temperatures  up  to  about  lOOO^F 
were  investigated.    The  tests  reported  herein  were 
made  at  room  temperature,  as  preliminary  to  later 
testing,  under  temperature,  of  the  steels  studied  or 
modifications  of  them  as  suggested  by  the  test  re- 
sults.   Steels  for  (1)  general  structural  use,  (2)  use 
for  springs,  (3)  use  for  the  surface  of  space  vehicles, 
and  (4)  use  for  bearings,  were  investigated.    Possi- 
bilities of  improved  fatigue  performance  were 
indicated  provided  the  inclusion  content  could  be 
lowered  and  the  inclusion  size  restricted  to  below 
half  a  thousandth'of  an  inch. 


Engineering  Materials  Research  Lab. ,  Brown  U. , 

Providence,  R.   I. 
ENERGY  VERSUS  STRESS  THEORIES  FOR  COM- 
BINED STRESS.   A  FATIGUE  EXPERIMENT  USING 
A  ROTATING  DISC  [AND]  BASIC  RESEARCH  ON 
FATIGUE  FAILURES  UNDER  COMBINED  STRESS, 
by  W.  N.  Findley,  P.  N.  Mathur  and  others.  Tech- 
nical rept.  no.  7  (Final)  on  Contract  DA  19-020- 
ORD-3520.  Dec  58.  25p.   8  refs.   EMRL-13. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  143  069 

An  experiment  in  which  the  strain  energy  at  the  criti- 
cal location  for  fatigue  failure  is  maintained  constant 
while  the  stresses  on  a  given  plane  of  the  material  at 
the  same  location  are  caused  to  fluctuate.    Apparatus 
developed  to  produce  this  condition  consisted  of  a 
circular  disc  with  a  wide-flanged  rim  which  was 
loaded  along  a  diameter  by  means  of  pivot-pad  bear- 
ings.   The  disc  was  then  rotated  under  a  constant 
load. 


Ingersoll  Kalamazoo  Div.  ,  Borg- Warner  Corp.  , 

Mich. 
INVESTIGATION  AND  EVALUATION  OF  ULTRA 
STRENGTH  STEEL  FOR  MISSILE  BOOSTERS,    by 
Arnold  O.  Moelk  and  R.  A.  Patterson.   Rept.  on 
Contract  NOrd- 15719.   10  Jan  58,  declassified 
17  Oct  58,  31p.   1  ref.  Project  rept.  SPDIR-18; 
AD- 155  241. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  144  056 

Three  materials,  SAE  4142,  SAE  4340  and  SAE  6140 
were  evaluated  to  determine  the  possibilities  of 


finding  a  material  that  has   the  potentialities  of  de- 
veloping a  yield  strength  of  240,000  psi  in  the  heat 
treated  condition.  A  material  designated  as  MBMC  #1 
was  developed. 


^    Material  Lab. ,  New  York  Naval  Siipyard, 
Brooklyn,  N.   \. 
CHEMICAL  METOODS  OF  DETERMINING  SULFUR 
IN  LOW  ALLOY  AND  CARBON  STEELS,  by 
Walter  L.  Miller.    Final  rept.  14  Aug  51,  28p. 
Ub.  Proj.  4933-A-5. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  143  905 

As  a  part  of  the  program  for  standardization  of 
chemical  test  methods,  seven  Naval  Laboratories 
have  completed  a  collaborative  test  of  two  methods 
for  determining  sulfur  in  low  alloy  steels  or  carbon 
steels.   The  methods  tested  and  the  results  are  in- 
cludea.    On  the  basis  of  results  obtained  and  con- 
venience of  the  method,  a  combustion-titration 
method  was  found  to  be  the  better  method.    This 
method  has  been  rewritten  in  a  form  suitable  as  a 
standard  method. 


Minerals  Research  Lab. ,  U.  of  California, 

RpT*  k  d  gV 
HIGH  TEMPERATURE  HEAT  CONTENTS  OF  SOME 
BINARY  IRON  ALLOYS,  by  Weston  B.  Kendall, 
Raymond  L.  Orr,  and  Ralph  Hultgren.  Technical 
nae  no.  2  on  Contract  AF  49(638)83.   1  July  59,   I6p. 
3  refs.  Series  no.   137,  issue  no.  2;  AFOSR-TN- 
59-524;  AD-216  258. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  672 

Measurements  erf  the  heat  capacity  at  elevated  tem- 
peratures for  ferrochromium,  ferromanganese, 
ferrosilicon,  and  ferrocobalt  alloys. 

Naval  Weapons  Plant,  Washington,   D.  C 
FLAME  HARDENING  OF  MODULAR  CAST  IRONS. 
by  F.  A.  Caudle  and  V.  DePierre.    14  Aug  59,  28p. 
55  refs.    NAVORD  rept.  6505;  NWPW-T- 16-59; 
AD-226  028. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  886 

A  flame- hardening  procedure  consisting  of  multiple 
flame  passes  followed  by  water  quenching  is  described 
for  surface  hardening  ferritic  nodular  irons,  MIL-I- 
17166,  to  a  surface  hardness  of  Rockwell  C  50-58, 
with  0.  03  to  0.  07  inch  case  depths.    A  preliminary 
literature  survey  on  flame  hardening  cast  irons  and 
laboratory  tests  used  for  establishing  the  flame- 
hardening  procedure  are  reported. 


Naval  Weapons  Plant,  Washington,  D.  C. 
NOTCH  TOUGHNESS  OF   SPHEROIDAL  GRAPHITIC 
HIGH  DUCTILITY  IRON  CASTINGS,  by  Vincent 
DePierre  and  Shingo  Inouye.    10  Sep  59,  51p.   24  refs. 
NWPW-T-3-59;  NAVORD  rept.  6493. 
Order  from  OTS  $1.  50  PB  161  120 

Data  from  a  literature  survey  of  notch  toughness  of 
spheroidal  graphitic  iron  castings  and  test  results  ob- 
tained in  the  U.  S.  Naval  Weapons  Plant  were  used  to 
show  the  effect  of  material  variables  and  external  test 
factors  on  the  notch  toughness  of  spheroidal  graphitic 


cast  iron.    Material  variables  consist  of  chemical  com- 
position, microstructure,  and  susceptibility  to  ten^>er 
brittleness.    External  factors  cover  test  temperature, 
specimen  dimensions,  speed  of  loading,  and  stress 
concentration.    An  equation  correlating  the  nil  ductility 
temperature  with  material  variables  and  external  test 
factors  was  obtained  for  spheroidal  graphitic  cast  iron 
from  literature  and  test  data. 


Rock  Island  Arsenal  Lab.  ,  111. 
A  COMPARISON  OF  PHOSPHATE  COATINGS  FOR 
USE  IN  THE  COLD  SHAPING  OF   STEEL,   by  D.    R. 
Johnson.    4  Feb  58,   43p.   12  refs.    Rept.  no.  58-248; 
AD- 204  335. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  144  053 

Coatings  produced  in  the  room  temperature  zinc 
phosphate  solution  were  compared  to  those  produced 
in  the  chlorate -nitrate  and  nitrate-nitrite  accelerated 
zinc  phosphate  solutions.    The  room  temperature 
zinc  phosphate  solution  produced  coatings  whose  draw 
characteristics  were  comparable  to  those  produced 
in  the  chlorate- nitrate  and  the  nitrate-nitrite  accel- 
erated solutions.    Steel  grit  blasting  was  found  to  be 
slightly  superior  in  draw  properties  to  pickling  as  a 
pretreatment. 


Watert own  Arsenal  Labs.,  Mass. 
NOTCH  TOUGHNESS  OF  DUCTILE  CAST  IRON  AS 
A  FUNCTION  OF  COMPOSITION,  by  S.  V.  Arnold. 
Dec  57,   19p.    Technical  rept.  WAL  TR  330/17; 
AD- 149  956. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  581 

The  compositions  tested       show  the  effect  of  individ- 
ual alloying  elements  or  specific  combinations  of 
elements  upon  mechanical  properties.    Silicon  con- 
tents commensurate  with  maximum  toughness  in  the 
as -cast  and  annealed  conditions  are  3. 17%  and  2. 15% 
respectively.    Maximum  rupture  energies  for  as -cast 
and  annealed  irons  were  12  and  14  ft-lbs 
respectively. 


Light  Metals 


Armour  Research  Foundation.  Chicago,  111. 
DEVELOPMENT  OF  TITANIUM-BASE  ALLOYS  FOP 
ELEVATED  TEMPERATURE  APPLICATION,  by 
Frank  A,   Crossley.  William  F.   Carew.  and  David 
W.   Levinson.   Rept.  for  1  Jan  56-31  Mar  57  on  Metal- 
lic Materials,  Contract  AF  33(616)2853.  Nov  57,  66p. 
6  refs.  WADC  Technical  rept.  54-278,  Pt.  4, 
AD- 142  147. 
Order  from  OTS  $1.  75  PB  131  593 

Evaluation  of  7Al-3Mo-Ti  alloy:  Studies  of  the  effect 
of  forging  and  heat  treatment  variations  on  the  me- 
chanical properties  of  this  alloy  met  with  several 
difficulties.    Material  used  initially  was  discarded 
because  of  low  ductility;  this  was  attributed  to  the 
0.  2%  oxygen  content.    Substitute  material  was  also 
low  in  ductility  for  undetermined  reasons.    Significant 
conclusions  were  that  (1)  in  heat  treating,  increasing 
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Low  alloy  heats  lose  their  hardnesses  at  a  fairly 
high  even  rate.    High  alloy  heits  hold  their  hardnesses 
well  up  to  about  1100°F,  and  tien  the  hardness  drops 
offf  very  sharply  with  increasing  temperature.    The 
influence  of  alloying  elements  in  promoting  resistance 
to  softening  was  evaluated  at  ^^.    Iron  was  found 
to  be  the  most  effective  with  the  other  elements  being 
arranged  in  order  erf  decreasing  effect,  as  follows: 
manganese,  molybdenum,  alujninum,  zirconium,  and 
chromium. 


Structural  Metallurgy  and  Corrosion 


Aeronautical  Materials  Lab 
Center.   Naval  Air  Experim|snt 
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,  Naval  Air  Material 
Station.  Philadelphia, 


NAPHTHENIC  ACIDS  ON  THE 


CORROSION  BEHAVIOR  OF  ALUMINUM  ALLOYS 
IN  FUEL  TANKS,  by  H.  Paige  and  S.  J.  Ketcham. 
Rept.  for  17  Mar  50-10  Mar  51.    13  Apr  51.  30p. 
5  refs.    Rept.  no.  AML  NAM  AE411049,   Pt.    L 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  096 

The  effects  of  fuels  on  metals  and  alloys  used  in  naval 
aircraft  have  been  investigated  by  means  of  weight 
loss  measurements  after  immersion  in  quiescent  fuel 
samples  and  by  means  of  corrosion  studies  of  alumi- 
num alloys  exposed  to  aqueous  extracts  of  the  fuels  in 
the  presence  of  other  metals.    Total  immersion  tests 
indicate  that  the  presence  of  up  to  0.  2%  naphthenic 
acid  in  the  fuels  has  no  appreciable  effect  on  any  of 
the  metals  tested,  with  the  exception  of  lead.   I"  ^ter 
extracts  of  the  fuels.  52S  aluminum  alloy  suffered 
consistent  pitting  corrosion  when  coupled  to  brass, 
cower  or  lead.    Less  severe  pitting  also  occurred 
on^^coupled  52S  aluminum  alloy  specimens  in  water 
extracts  as  well  as  in  distilled  water,  when  lead  or 
copper  were  present  under  certain  conditions.    Small 
amounts  of  naphthenic  acids  in  the  water  extracts 
Assessed  a  tendency  to  decrease  the  corrosion  reac- 
ts on  aluminum  alloys.    "Hiis  inhibiting  effect  was 
more  pronounced  in  uncoupled  tests  and  in  water 
extracts  of  fuels  containing  toluene. 


California  Inst,  of  Tech. .  Pasadena. 
CATHODIC  PROTECTION  IN  CAVITATION  DAM- 
AGE"  TESTS  OF  MILD  STEEL  IN  A  SALT  SOLU- 
TION   by  M.  S.  Pies  set,  B.  C.  Bass  and  R.  Hickling. 
Rept. 'on  Contract  Nonr-220(28).    Nov  58,  26p.  U  refs 
Engineering  Div.   rept.  no.  85-10.  „  ,.„ 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  619 

Tests  on  mild  steel  specimens  subjected  to  cavitation 
attack  in  a  3  per  cent  salt  solution.    Cathodic  currents 
reduced  the  damage  rate  as  the  current  level  was  in- 
creased.   It  seems  reasonable  to  ascribe  reduction  in 
the  cavitation  damage  to  a  cushioning  effect  by  the 
hydrogen. 


Curtiss -Wright  Corp.  ,  Caldwell,  N.  J. 
QUALITATIVE  ASPECTS  OF  FATIGUE  OF  MATE- 
RIALS, by  Harold  N.  Cummings.    Rept.  for  1  May  58- 
30  Apr  59  on  Materials  Analysis  and  Evaluation  Tech- 
nlQues,  Contract  AF  33(616)5182.    Sep  59.  263p. 
323  refs.    WADC  Technical  rept.  59-230. 
Order  from  OTS  $4-  00  PB  161  145 

This  report  discusses  qualitatively  the  variables  that 
affect  the  fatigue  Ijfe  and  strength  of  structural  metals. 
Although  the  table  of  contents  purports  to  list  varia- 
bles separately,  the  text  reveals  the  fact  that  many 
variables  are  themselves  functions  of  other  variables. 
This  requires  that  extrapolation,  from  effects  dis- 
cussed under  any  set  of  circumstances  to  those  that 
might  occur  under  different  circumstances,  be  done 
with  extreme  caution.    Some  of  the  theories  of  the 
mechanism  of  fatigue  are  discussed  briefly  at  the  end 
of  the  report. 


Illinois  Inst,  of  Tech. ,  Chicago. 
AN  INVESTIGATION  OF  FATIGUE  PHENOMENA 
IN  METALS  BY  MEANS  OF  A  RECRYSTALLl- 
ZATION  TECHNIQUE,  by  J.  L.  Peterson  and 


w   H    Polakowski.   Technical  repc.  no.  1  (Final)  on 
Contract  AF  18(603)68.   Apr  59,  67p.    31  refs. 
AFOSR-TR-59-91.  AD-220  924. 
order  from  LC  mi$3.  90,  ph$10.  80  PB  143  621 

Experiments  were  conducted  to  determine  the  effect 
of  combined  static  cold  working  and  fatigue  on  the 
recrystallization  behavior  of  several  polycrystalline 
metals  as  indicated  by  the  annealed  grain  size.   A 
hypothes-is  based  on  possible  polygonization  and  sub- 
structure formation  in  statically  deformed  metals 
under  cyclic  stress  was  advanced  to  account  for  the 
different  effects  of  fatigue  softening  on  mechanical 
properties  on  one  hand  and  the  recrystallization 
capacity  on  the  other. 


Naval  Research  Lab.  ,  Washington,   D.  C. 
CORROSION  OF  METALS  IN  TROPICAL  ENVIRON- 
MENTS   PART  4.    WROUGHT  IRON,  by  C.  R. 
Southwell,  B.  W.  Forgeson,  and  A.   L.  Alexander. 
Interim  rept.  13  Oct  59.  20p.   11  refs.    NRL  rept. 

5370. 

Order  from  OTS  $0.  50  PB  151  852 

Aston-process  wrought  iron  was  exposed  for  eight 
years  in  the  following  environments:  fresh  and  sea 
water  continuous  immersion,  mean  tide,  and  inland 
and  marine  atmospheres.    In  the  underwater  tests, 
wrought  iron  was  most  heavily  corroded  when  con- 
tinuously immersed  in  sea  water.    Only  after  eight 
years  was  the  wrought  iron  weight  loss  in  all  three 
environments  less  than  that  for  steel.    When  coupled 
with  wrought  iron,   under  specific  conditions,  corro- 
sion of  steel  was  reduced  by  about  one- half.    Expo- 
sure to  the  marine  atmosphere  resulted  in  1.  6  times 
more  corrosion  weight  loss  than  the  inland  atmos- 
phere.   However,   all  four  steels  used  were  less 
heavily  corroded  than  the  wrought  iron. 


Naval  Research  Lab.  ,   Washington,   D.   C. 
HYDROGEN- EMBRITTLEMENT  SUSCEPTIBILITY 
OF  SOME  STEELS  AND  NONFERROUS  ALLOYS,   by 
J.  E.  Srawley.    Final  rept.   19  Oct  59,  28p.   12  refs. 
NRL  rept.  5392.     • 
Order  from  OTS  $0.  75  PB  151  937 

A  number  of  steels  and  nonferrous  alloys  have  been 
tested  to  determine  their  comparative  susceptibilities 
to  hydrogen  embrittlement.    The  criterion  used  was 
the  ratio  of  the  lowest  nominal  stress  at  which  a 
hydrogen -charged  notched  tensile  specimen  fractured 
within  100  hours  (the  "static-fatigue  limit")  to  the 
notched  tensile  strength  of  the  uncharged  material. 
Severe  conditions  of  electrolytic  charging  were  used 
(24  hours  at  0.  5  amp  per  square  inch)  so  that  a  very 
slight  degree  of  susceptibility  might  be  detected.    All 
steels  examined,  except  colcf-rolled  AISI  type  304 
stainless  steel,  were  susceptible  in  some  degree. 
Hardenable  steels  harder  than  Rockwell  C-30  were 
very  susceptible,  except  AISI  1020,  which  was  only 
moderately  susceptible.    AISI  type  410  stainless  was 
very  susceptible  at  a  hardness  as  low  as  Rockwell 
C-21.    Of  the  nonferrous  alloys  examined,  none 
showed  marked  susceptibility.    It  was  found  that  beta 
brass  was  susceptible  to  delayed  fracture  under 
constant  load,  whether  charged  with  hydrogen  or  not. 


Northwestern  U.  [Evanston,  111.  ] 
CONTRIBUTION  OF  DISLOCATION  LINE  TENSION 
AND  THE  DENSITY  OF  THE  SOLUTE  ATMOS- 
PHERE TO  THE    YIELD  POINT  IN  STRAIN  AGED 
INGOT  IRON,  by  J.  O.  Brittain  and  T.  Mura.  Rept. 
on  Contract  AF  18(600)1598.  7  Aug  59,  25p.   U  refs. 
AFOSR-TN-59-760iAi)-.ZiV73(. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  143  620 

An  investigation  of  the  77^  yielding  behavior  of 
ingot  iron  specimens  that  had  been  pres trained  and 
aged  while  under  stress  at  303OK.  The  sharpness 
and  magnitude  of  the  yield  point  at  both  303°  and 
77°K  increased  with  an  increase  in  the  aging  time 
and  or  an  increase  in  the  stress  which  was  main- 
tained upon  the  specimen  during  the  aging  treatment. 
The  observations  of  the  effect  of  the  aging  time  and 
aging  stress  are  discussed  in  terms  of  the  contri- 
bution of  the  dislocation  Une  tension  and  solute  at- 
mosphere density  along  the  dislocation. 


Owens- Corning  Fiberglas  Corp.  ,  Newark,  Ohio. 
INVESTIGATION  OF  GLASS- METAL  COMPOSITE 
MATERIALS,  by  H.  B.  Whitehurst.  Annual  progress 
rept.  no.   3,   15  Mar  57-15  Mar  58,  on  Contract 
NOrd- 15764.  [1958]  32p.   1  ref. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  282 

Process  variables  which  can  affect  the  tensile  strength 
of  glass- reinforced  aluminum  composites  have  been 
systematically  investigated.    Increasing  the  fluidity  of 
the  aluminum  alloy  resulted  in  better  tensile  strength. 


Owens-Corning  Fiberglas  Corp.  ,  Newark,  Ohio. 
INVESTIGATION  OF  GLASS- METAL  COMPOSITE 
MATERIALS,  by  H.  B.   Whitehurst.  Quarterly  prog- 
ress rept.  no.   10,   15  Mar- 15  June  58,  on  Contract 
NOrd- 15764.   [1958]  26p.  2  refs. 
Order  from  LC  mi$2.  70,  ph$4.,80  PB  144  283 

The  most  promising  method  appeared  to  be  an  adapta- 
tion of  soins  of  the  techniques  which  have  proved  suc- 
cessful for  making  powdered  metal  objects.    Mixing 
the  glass  fibers  uniformly  throughout  a  bed  of  pow- 
dered metal,  compressing  the  mixture  to  insure  posi- 
tive contact  between  the  individual  particles,  and 
heat  treating,  or  sintering,  in  order  to  achieve  maxi- 
mum strength  and  density.    Sample  bars  were  carried 
through  the  first  rwo  steps  with  powders  of  nickel, 
copper,  stainless  steel,  chromium  and  brass;  and 
either  fused  silica  or  the  standard  "E"  composition 
glass.    (See  also  PB  144  282) 


Owens-Corning  Fiberglas  Corp.  ,   Newark.   Ohia 
INVESTIGATION  OF  GLASS-METAL  COMPOSITE 
MATERIALS,  by  H.  B.  Whitehurst.  Quarterly  prog- 
ress rept.   no.    11,   15  June- 15  Sep  58,  on  Contract 
NOrd- 15764.   [1958]  30p.   2  refs.  ,^,,,001 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  281 

Tests  conducted  using  samples  of  powdered  nickel, 
copper    stainless  steel,  chromium  and  brass  rein- 
forced with  ceramic  fibers  to  produce  a  high  temper- 
ature analogue  of  glass  fiber  reinforced  aluminum. 
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Pitman- Dunn  Labs.  Group, 

Philadelphia,  Pa. 
TIN-ZINC  ALLOY  (72-28) 
E.  MacNamara.    Aug  58,   14p. 
no.  MR-685. 
Order  from  LC  mi$2.  40,  phJJ 
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Warjrtown  Arsenal  Labs.  , 
AN  EVALUATION  OF  THE 
PLOTTING  FATIGUE  TEST  PATA 
Fahey.   May  58,  22p.   3  refs. 
TR  731/410;  AD- 158  459. 
Order  from  LC  mi$2.  70,  ph$4 
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much  as  12,000  psi  or  approxiniately  40%  when  com- 
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Although  this  methcxl  is  quick 
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he  Wohler  diagram, 
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Watertown  Arsenal  Labs  . ,  ^ass  . 
THE  SPECTROPHOTOMETRld:  DETERMINATION  OF 
COPPER  IN  TITANIUM  AND  OTHER  METALS  WITH 
DICYCLOHEXANONE  OXALYf)lHYDRAZONE,  by 
William  K.  Murray.   May  58,  '"-    -"'"*-     To^hn, 
rept.  WAL  TR  401/299;  AD- 
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Order  from  LC  mii2.46.  ph$:  .30  PB   138  591 


reacts 
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Laboratory  for  Nuclear  Sci4nce,  Mass  .  Inst,  of 

Tech.,  Cannbridge. 
ANNUAL  PROGRESS  REPORtT 
45,  1  June  56-31  May  57,  on 
and  Nonr- 1841(16).  [1957]  2 'Op 
Order  from  LC  mi$9.90,  ph^34 


Contents : 

Chemistry  of  the  fission  e 

Nuclear  chemistry  (inorganic 


Progress  rept.  no. 
lontracts  AT  (30-1)- 905 
62  refs.  AD- 146  128. 
80  PB  144  104 


lerients  group 

and  organic)  groups 


Cosmic  ray  group 

High-energy  accelerator  project  group 

Bubble  chamber  group 

Linear  accelerator  group 

Rockefeller  generator  group 

ONR  generator  group 

Radioactivity,  cyclotron,  and  theoretical  groups 

Cambridge  electron  accelerator  project  group 

(See  also  PB  144  103) 


Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech.,  Cambridge. 
ANNUAL  PROGRESS  REPORT.  Progress  rept.  no. 
53    1  lune  57-31  May  58,  on  Contracts  Nonr  1841(16), 
AT(30-l)-2098,  and  AF  49(638)181.  [1958]  206p. 

271  refs 

Order  from  LC  mi$9.30,  ph$31 .80         PB  144  097 

Contents : 

Chemistry  of  the  fission  elements  group 

Nuclear  chemistry  (inorganic)  group 

Nuclear  chemistry  (organic)  group 

Cosmic  ray  group 

High-energy  accelerator  physics  group 

Bubble  chamber  group 

Linear  accelerator  group 

Rockefeller  generator  group 

ONR  generator  group 

Radioactivity  group 

Cyclotron  group 

Theoretical  group 

Cambridge  electron  accelerator  project  group 

(See  also  PB  144  101) 


Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech.  ,  Cambridge. 
FINAL  REPORT  OF  RESEARCHES  UNDER  CON- 
TRACT N5ori-07806  AND  Nonr- 1841(16).   Rept.  for 
1  Apr  46-15  May  58.    15  May  58,   106p.  632  refs. 
Order  from  LC  mi$5.  70.  ph$l6.  80  PB  144  098 

Contents: 

Cosmic  ray  research  ocr>  x* 

High  energy  nuclear  physics;  Introduction;  350  Mev 
M.  LT.   synchrotron;  Synchrotron  research: 
Scattering  of  photons  by  protons,  deuterons,  and 
heavier  nuclei;  Review  of  photomeson  experiments; 
Nuclear  emulsion  research;  Bubble  chamber  re- 
search. Photo- nuclear  research  with  the  M.  L  T. 
linear  accelerator 

Low  energy  nuclear  physics:   Research  with  the 
M  I  T.  cyclotron;  Research  with  the  ONR  genera- 
tor; Research  with  the  Rockefeller  generator;  Low 
enerc"  scattering  studies;    Nucleon-nucleon 
scattering 

Jladioactlvitv  research 

Theoretical  nuclear  physics 

Appendix  A  -  List  of  degrees  conferred  by  the  Labora- 
tory for  Nuclear  Science  to  students  of  physics  from 

1948  to  1958 

Appendix  B  -  Technical  reports  issued  by  the  Labora- 
tory for  Nuclear  Science  from  1947  to  1958 

Appendix  C  -  Bibliography 

(See  also  PB  144  097) 


Laboratory  for  Nuclear  Science,  Mass.   Inst,  of 

Tech.  ,  Cambridge. 
PROGRESS  REPORT.   Rept.   nos.   42.  43,   1  June- 
30  Nov  56,  on  Contracts  AT(30-l)-905  and  Nonr- 
1841(16).   31  Aug  56.   30  Nov  56,  2  nos. 
Order  from  LC 

Progress  rept.  no.   42,   1  June-31  Aug  56,  87p. 
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Progress  rept.  no.  43,   1  Sep- 30  Nov  56,  70p. 

mi$3.90,  ph$10.80,  PB  144  100 
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Laboratory  for  Nuclear  Science,  Mass 

Tech.,  Cambridge. 
PROGRESS  REPORT.  Rept.  no.  44,  1  Dec  56- 
28  Feb  57,  on  Contracts  AT(30-l)-905  and  Nonr- 
1841(16).  28  Feb  58.  70p.  58  refs.  AD- 139  800. 
Order  from  LC  mi$3.90,  ph$10.80         PB  144  103 

Contents : 

Chemistry  of  the  fission  elements  group 

Nuclear  chemistry  (inorganic)  group 

Nuclear  chemistry  (organic)  group 

Cosmic  ray  group 

Elementary  particle  scanering  group 

Rockefeller  generator  group 

ONR  generator  group 

Radioactivity  group 

Cyclotron  group 

Synchrotron  group 

Theoretical  group  (See  also  PB  144  099) 


Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech. ,  Cambridge. 
PROGRESS  REPORT.  Rept.  no.  50,  1  June-31  Aug  57, 
on  Contracts  AT(30-l)-905  and  Nonr- 1841(16). 
31, Aug  57,  68p.  68  refs. 
Order  from  LC  mi$3.90,  ph$10.80  PB  144  102 

Contents: 

Chemistry  of  the  fission  elements  group 

Nuclear  chemistry  (inorganic)  group 

Nuclear  chemistry  (organic)  group 

Cosmic  ray  group 

High  energy  accelerator  physics  group 

Bubble  chamber  group 

Linear  accelerator  group 

Rockefeller  generator  group 

ONR  generator  group 

Radioactivity  group 

Cyclotron  group 

Theoretical  group 

(See  also  PB  144  104) 


Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech.,  Cambridge. 
PROGRESS  REPORT.  Rept.  no.  52,  1  Dec  57- 
28  Feb  58,  on  Contracts  AT  (30-l)-905  and  Nonr- 
1841(16).  28  Feb  58,  87p.  105  refs. 
Order  from  LC  mi$4.80,  ph$13.80  PB  144  101 

Contents : 

Chemistry  of  the  fission  elements  group 
Nuclear  chemistry  (inorganic)  group 
Nuclear  chemistry  (organic)  group 
Cosmic  ray  group 


High  Energy  accelerator  physics  group 

Bubble  chamber  group 

Linear  accelerator  group 

Rockefeller  generator  group 

ONR  generator  group 

Radioactivity  group 

Cyclotron  group 

Theoretical  group 

(See  also  PB  144  102) 


Nepa  Div. ,  Fairchild  Engine  and  Airplane  Corp. , 

Oak  Ridge,  Tenn. 
PALLADIUM  FILM  FAST  NEUTRON  DETECTOR, 
by  Ben  R.  Gossick.    8  Dec  49,  5p.    2  refs.   NEPA 
1228-ECR-6;  AD- 152  692. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  455 


Elementary  Particles 


California  U.  ,  Los  Angeles. 
TECHNIQUES  FOR   CALCULATIONS  OF  FRAC- 
TIONAL PARENTAGE  COEFFICIENTS  AND  NU- 
CLEAR MATRIX  ELEMENTS,  by  P.   S.   Kelly.     Tech- 
nical rept.   no.   3  on  Contract  DA  04-495-ORD-913. 
June  59,  95p.   22  refs.   OOR  rept.   no.    1784:6. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  143  485 

This  paper  has  a  dual  purpose:  (1)  To  provide  suffi- 
cient background,  references  and  explicative  ma- 
terial to  orient  the  reader  in  calculation  of  multi- 
particle  matrix  elements  and  wavef unctions;  (2)  To 
provide  general  and  special  case  formulas  for 
reference. 


Maryland  U. ,  College  Park. 
K  -NUCLEON  SCATTERING  LENGTHS  AND  THE 
K'-d  INELASTIC  CROSS  SECTION,   by  T.  B.  Day  and 
J.  Sucher.    Rept.  on  Contract  AF  49(638)24.    July  .59, 
8p.   10  refs.    Physics  Dept.  Technical  rept.  no.  146; 
AFOSR-TN-59-819. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  143  640 


Maryland  U. ,  College  Park. 
K" -NUCLEON  SCATTERING  LENGTHS  AND  THE 
K'-d  SCATTERING  REACTIONS,  by  T.  B.  Day, 
G.  A.  Snow,  and  J.   Sucher.    Rept.  on  Contracts 
AF  49(638)24  and  AT  (40-1)2504.   July  59,   17p. 
14  refs.    Physics  Dept.  Technical  rept.  no.   142; 
AFOSR-TN-59-772;  AD-220  579. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  038 

The  K"-d  elastic  and  total  cross  sections  are 
calculated,  using  a  model  which  includes  multiple 
scattering  effects.    The  scattering  lengths  which 
Dalitz  and  Tuan  [Riys.   Rev.  Lett.  2:425(1959)]  find 
as  fits  to  the  K"-p  data  are  used  in  an  attempt  to 
distinguish  between  the  4  possible  solutions.    The 
impulse  approximation  fails  to  give  sensible  results 
in  this  problem. 
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Stanford  Research  Inst. ,  Meilo  Park,  Calif. 
A  FEASIBILITY  ST>JDY:   SCATTERING  OF  ELEC- 
TRONS BY  IONS,  ATOMS.  AND  MOLECULES,  by 
Donald  C.  Lorenis  and  Charle$  J.  Cook.  Scientific 
rent    no.  2  on  Contract  AF  19(604)3475.  17  Sep  59. 
25p.'22  refs.  AFCRC-TN-59-473;  AD-226  316. 
Order  from  LC  mi$2.70.  ph$|80  PB  143  684 

The  experimental  determinaii<()n  of  electron  differ- 
ential scattering  cross  sections  is  considered  in  the 
light  of  recently  developed  exi^erimental  techniques  . 
The  techniques  should  be  applicable  to  the  study  of  a 
broad  field  of  low  energy  elecjron  interactions  with 
atomic  systems. 
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A  Ico  Products,   Inc..   Scheneitady.  N.  Y^ 
CORROSION  OF  FUEL  EUEffeKTS  MATERULS 
FOR  A  LOW  ENRICHMENT  k)WER  REACTOR- 


Rept.  on  Contract  DA  44-009- 
declassified  3  July  57.    173p. 
Order  from  LC  mi$8.  10,  ep$:i8.  80 


?ng-2868.    1  Aug  56, 
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Alco  Products,   Inc.,   Schenectady,  N.  Y. 
PREASSEMBLY  AND  TESTING  STUDY  OF^AN 
APPR  TYPE  SYSTEM.    Rept.  on  Cont  -"'  ^* 
eng-3371.    31  Oct  57,  92p.  AfAE  No. 
Order  from  LC  mi $5.  40,  ph$15.  30 


on  Contract  DA  44-009- 
22. 
PB  143  330 


The  primary  objective  of  this 
ment  of  revisions  in  design, 
types,  or  changes  in  ins 
suit  in  reduced  overall  costs, 
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plants.    Where  it  is  practical 
of  any  improvements  to  APPF 
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changes  in  equipment 
3n  methods  that  will  re- 
installation costs, 
se  developments  were 
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the  specific  application 
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Naval  Research  Lab.  ,  Waslington.   D.  C 
NAVAL  RESEARCH  LABORATORY   RESEARCH 
REACTOR.    PART  10.    SOMS   REACTIVITY  MEAS^ 
UREMENTS.  by  K.  W.  Mario  v,E.  I-  Now^trup.  and 
R.  H.  Vogt.    Final  rept.  21  OJt  59,   23p.  7  refs     NRl 
rept.   5389. 
Order  from  OTS  $0.  75 


Reactivity  measurements  ha> 
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Naval  Research  Laboratory, 
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three  sides  of  the  core 
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ear  reactor  at  the  U.  S. 
The  reactivity  effect 
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Nuclear  Development  Corp.  of  America,  White 

Plains.  N.   Y. 
A  PROGRAM  FOR  THE   DEVELOPMENT  OF  A 
FIELD  EXPEDIENT  SHIELD  DESIGN  MANUAL,  by 
R    Schamberger.  Rept.  on  Contract  DA  44-192-eng-3. 
6  Feb59.  25p.  56  refs.  NDA  2281-1. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  116 

In  the  design  of  field  expedient  secondary  shields  the 
radiation  emitted  by  the  reactor  and  primary  shield 
combination  must  first  be  specified.    It  is  shown  that 
the  reactors  under  consideration  will  emit  a  moder- 
ated fission  neutron  spectrum  in  addition  to  a  variable 
gamma  ray  spectrum.    The  intensity  d  the  neutron 
and  gamma  ray  leakage,  and  the  energy  distribution 
of  the  gamma  rays  must  be  determined  for  each 
reactor. 


Vitro  Corp.  of  America,  New  Vork. 
CONCEPTUAL  DESIGN  OF  2  Mw  NUCLEAR  HEAT- 
ING PLANT,  by  F.  Corio,   R.  Epstein,  and  J.  E. 
Colgan.    Rept.  on  Contract  DA  44-009-eng-2861. 
1  Nov  56  (Addendum  2  Jan  57)  declassified  3  July  57. 
218p.   31  refs.    KLX-1768;  KLX-1768A. 
Order  from  LC  mi$9.  60.  ph$33.  30  PB  143  554 

A  conceptual  design  has  been  prepared  for  a  nuclear 
heating  plant  to  produce  7,  300  Ib/hr  of  steam  at  150 
psia  and  358^.    This  steam  will  supply  a  heat  ex- 
changer whose  secondary  steam  is  to  be  used  for 
space  heating  and  other  low  temperature  applications. 
The  thermal  output  of  the  reactor  is  2,  000  kw.  ^The 
fuel  plates  consist  of  highly  enriched  (93.  5%)  uranium 
alloyed  with  an  aluminum-nickel  alloy  and  clad  with 
aluminum-nickel  alloy.    Purified  light  water  is  used 
as  the  moderator  and  coolant.    Boiling  heat  transfer 
is  utilized.    The  reactor,  when  loaded  with  6.  84  kg  d 
U-235,  provides  2  Mw-yr  of  power  before  refueling. 
In  order  to  reduce  the  reactivity  excursion  and  facili- 
tate control  a  burnable  poison,  in  the  form  of  boron, 
is  incorporated  in  the  fuel  elements.    The  estimated 
capital  investment,  not  including  the  uranium,  is 
$675,  800.    The  cost  of  operation  is  $267,  620  per  year 
of  15.  3  mils/kw  hrh- 


Radioactivity 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
ARTIFICIAL   RADIOACTIVITY  FROM  NUCLEAR 
TESTS  UP  TO  NOVEMBER   1958,   by  E.  A.  Martell. 
Sep  59,  22p.  31  refs.    GRD  Research  notes  no.  19; 
AFCRC-TN-59-444. 
Order  from  OTS  $0.  75  PB  161  150 

The  production  of  fission  products,  carbon- 14  and 
tritium  in  all  United  States,   United  Kingdom,  and 
Soviet  nuclear  tests  up  to  the  end  of  1958  is  summa- 
rized and  discussed.    Major  features  of  the  atmos- 
pheric-mixing  history  and  world-wide  distribution  ot 
fallout  are  outlined.    Some  major  differences  between 
United  States  and  Soviet  "tests  are  pointed  out. 
Nuclear  tracer  experiments  which  will  contribute  to 
better  understanding  of  atmospheric  circulation  and 
fallout  are  briefly  described. 


Convair,  Fort  Worth,   Tex. 
qpECTRAL  AND  ANGULAR  DISTRIBUTIONS  OF 
AIR  SCATTERED  Co^^  GAMMA   RAYS:   SUPPLE- 
MENT 1,   by  B.  S.  Burton,   Jr.    Rept.  on  Contract 
A F  33(600)32054.    5  Mar  59,    Up.    MR-N-168-1; 

^rdTr^rom^LC  mi$2.  40,  ph$3.  30  PB  142  900 

This  supplement  presents  all  the  raw  data  upon  which 
MR-N- 168  (PB  139  022)  was  based  and  gives  certain 
corrections  to  be  made  to  that  report. 


[Defense  Atomic  Support  Agency]  Washington,   D.  C 
GAMMA  SPECTRA  OF   URANIUM- 235  FISSION 
PRODUCTS  AT  VARIOUS  TIMES  AFTER  FISSION, 
bv  P   J.  Dolan.    Mar  59.  75p.   6  refs.    AFSWP-524. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  144  105 

Calculated  gamma  spectra  produced  by  Uranium-235 
fission  are  tabulated  for  various  times  after  fission. 
Similar  tabulations  are  given  omitting  certain 
volatiles  and  portions  of  their  daughter  products. 


Lockheed  Aircraft  Corp.  ,  Marietta,  Ga. 
CONVERSION  OF   RADIATION  DATA  TO  COMMON 
DENOMINATORS,  by  W.  T.  Harper.    Rept.  on  Con- 
tract AF  33(600)32055.    Oct  58,  28p.  3  refs.    Nuclear 

rept.  -45.  ^._ 

Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  065 

This  report  provides  a  detailed  procedure  with  sam- 
ple calculations  for  converting  radiation  data  to  units 
useful  for  comparing  data  obtained  at  different  facili- 
ties.   Gamma  radiation  data  are  converted  to  units  of 
carbon  gamma  dose  (erg  g'l).  and  neutron  data  are 
converted  to  water  neutron  dose  (erg  g'^). 


Naval  Radiobiological  Defense  Lab. ,   San  Francisco. 

Calif. 
A  FALLOUT  FORECASTING  TECHNIQUE  WITH 
RESULTS  OBTAINED  AT    THE  ENIWETOK  PROV- 
ING GROUND,  by  E.  A.  Schuert.    3  Apr  57,  47p. 
5  refs.    Research  and  Development  Technical  rept. 
USNRDL-TR-139;  AD- 133  541. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  150 

A  technique  which  was  developed  for  rapid  fallout 
forecasting  not  only  satisfied  the  needs  of  the  fallout 
program  but  also  was  accurate  enough  to  allow  a  com- 
parison between  the  meteorological  aspects  of  model 
work  and  the  results  obtained  from  surface  measure- 
ments.   The  technique  is  restricted  to  describing 
quantitatively  the  perimeter  of  the  fallout,  the  axis  of 
the  hot  line,  and  to  determining  the  time  of  arrival  of 
fallout  throughout  the  pattern.    No  attempt  was  made 
to  quantitate  the  expected  levels  of  y  activity  or  to 
develop  radiation  contour  lines.    The  method  employs 
a  simplified  cloud  model  and  distribution  of  particles 
in  the  cloud  based  on  parameters  which  were  obtained 
from  previous  weapons  tests  and  from  theory.    The 
particles  are  tracked  to  the  earth's  surface  by  con- 
sidering their  falling  speeds  and  effects  of  the  winds 
existing  aloft.    Tracking  is  simplified  by  using  a 
plotting  devjre. 


Naval  Research  Lab.  .   Washington,   D.   C. 
MEASUREMENTS  OF   THE  AIR  CONCENTRATION 
OF  GROSS  FISSION  PRODUCT  RADIOACTIVITY 
DURING  THE  ICY.    JULY  57-DECEMBER  58.  by 
L.  B.  Lockhart.  Jr. .   R.  L.  Patterson.  Jr.  .  and  W.  L. 
Anderson.    Interim  rept.   18  Sep  59,   17p.   8  refs. 

Rept.  5359. 

Order  from  LC  mi$2.  40.  ph$3.  30  PB  140  821 

Measurements  of  the  gross  fission  product  radioac- 
tivity in  the  air  at  21  sites  along  the  80th  meridian 
and  4  sites  in  the  North  Pacific  area  are  reported  for 
the  period  July  1957 -December  1958.    The  activity 
levels  at  the  various  sites  are  related  both  to  the 
stratospheric  deposition  of  nuclear  debris  and  to  the 
direct  introduction  of  radioactive  material  into  the 
troposphere  upwind  of  the  collecting  sites.    The  fis- 
sion product  radioactivity  of  the  air  on  the  Northern 
Hemisphere  increased  markedly  as  the  result  of  the 
extensive  series  of  tests  carried  out  during  this  per- 
iod.   Fission  products,  however,   still  contribute  only 
a  small  fraction  of  the  total  radioactivity  of  the 
ground-level  air.    Radioactive  debris  injected  into  the 
troposphere  at  any  particular  site  spreads  rather 
rapidly  throughout  the  same  hemisphere  but  rarely 
crosses  the  equator  in  any  quantity.    An  exception  of 
this  occurred  during  the  Hardtack  series  in  the  Pacific 
when  massive  quantities  of  activity  were  transported 
to  the  Southern  Hemisphere  by  winds  in  the  upper 
troposphere.    It  is  again  shown  that  periods  of  heavy 
rainfall,   such  as  occur  during  the  rainy  season  in 
Panama,  cause  a  general  decrease  in  the  concentra- 
tion of  fission  products  in  the  air. 


Naval  Research  Lab. ,   Washington,  D.  C. 
RADIOCHEMICAL  ANALYSES  OF  AIR-FILTER 
SAMPLES  COLLECTED  DURING  1958,  by 
L.  B.  Lockhart,  Jr..  R.  A.  Baus  and  others.    In- 
terim rept.  23  Oct  59,  25p.    15  refs.    NRL  rept. 
5390 
OrdCT  from  LC  mi$2.  70,  ph$4.  80  PB  142  489 

A  number  of  radioisotopes  formed  in  high -yield  by 
nuclear  explosions  have  been  determined  quantita- 
tively in  the  gross  fission  product  conglcwnerate 
collected  by  air  filters  at  sites  along  the  80th  meri- 
dian during  1958.    This  period  of  measurement  is  d 
particular  interest  since,  during  this  time,  the 
Soviet  Unicm  carried  out  two  intensive  test  programs 
with  high-yield  weapons,  primarily  in  the  Araic, 
and  the  United  States  carried  out  erne  such  program 
at  the  Pacific  Proving  Grounds.    Some  of  the  debris 
from  tests  of  the  latter  series  were  tagged  with 
Wl85,  produced  through  the  reaction  Wl84  (n,  y/) 

W^^^.    The  presence  of  W^^^  in  one  case,  and  its 
absence  in  another,  proved  that  d^ris  from  two 
nuclear  tests. of  the  Hardtack  Series  crossed  that 
Equator.    Save  for  the  period  of  gross  contamination 
in  the  troposphere  by  these  debris,  the  average  age 
of  the  fission  product  conglomerate  in  the  air  has 
been  consistently  older  in  the  Southern  than  in  the 
Northern  Hemisphere.  Furthermore,  the  Sr*'*^  con- 
tent of  the  air  has  shown  a  general  pattern  of  max- 
ima in  the  region  between  20  and  40ON  and  20  and 
40OS  latitudes  and  a  minimum  in  the  equatorial 
r^ion.    The  maximum  in  the  north,  during  early 
1958.  averaged  about  7  times  that  in  the  south. 
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University  of  Southern  Califor 
SEMIANNUAL  REPORT,   by  H 
on  Contract  Nonr- 1160(00).    Deb 
Order  from  LC  mi$i.  80.  ph$l, 


nia,  Los  Angeles. 
H.   Forster.    Repi. 

58,  3p.   2  refs. 
80  PB  143  931 


Plans  for  the  future  are  outlines  1.    The  previous 
experiments  are  designed  for  tie  purpose  of 
measuring  the  relative  magnitules  of  the  coupling 
constants  in  beta  interactions  afid  to  test  for  time 
reversal  invariance. 


PERSONNEL  SUPPLIES  AND 
PERSONAL   EQUIPMENT 


Human  Resources  Research 
Washington  U.  ,  Washington, 
THE  EFFECTS  OF  WEARING 
TIVE  MASK  UPON  THE  PER 
LECTED  INDIVIDUAL  COMBAlT 
E.  Montague,  Robert  D.  Baldwi^i 
McClure.   June  59,  41p.   Tech 
Order  from  LC  mi  $3.  30,  ph$7. 
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Naval  Supply  Research  and  Development  Facility, 

Bayonne,  N.  J. 
PROPERTIES  AND  POTENTIAL 
OF  CELLULAR   FORMS,  by  Lidnel 
23  Oct  59,  23p.  7  refs.  Clothing 
rept.   no.   34. 
Order  from  OTS  $0.  75 
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A  cellular  foam  was  first  used 
clothing  in  1942.    This  clothing 
riners  early  in  World  War  II  but 
to  excessive  weight  and  the  shor 
ular  foam  elastomers,   now  avai 
lower  densities,  were  introducec 
and,  more  recently,  in  the  Unite! 
materials  for  clothing.    This 
laboratory  evaluation  of  three 
ride,  neoprene  and  polyurethane 
acteristics  important  to  this  end 


Naval  Supply  Research  and  Development  Facility, 

Bayonne,  N.  J. 
SHIPBOARD  EVALUATION  OF  EKPERIMENTAL 
WINTER  FLIGHT  DECK  IDENTIFICATION  CLOTH- 
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ING,  by  Frank  Merz,  Jr.    Rept.  on  ihipboard  Combat 
and  Occupational  Clothing.    20  June  59,   12p.    4  refs. 
Research  and  Development  rept.  no.  32. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  533 

This  identification  garment,  which  represents  a 
complete  departure  in  design  from  the  standard  item, 
was  evaluated  on  a  comparative  basis  to  determine 
whether  visibility,  functionability,  and  durability  were 
improved.   A  description  of  the  test  and  the  results 
obtained  are  included  in  the  report. 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
WORLD  GUIDE  TO  FIELD  CLOTHING  REQUIRE- 
MENTS,  by  Merle  E.  Sprague  and  Carl  W.  Ross. 
July  59,   44p.  57  refs.    Technical  rept.  EP-115. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  143  719 

Present  methods  for  determining  the  type  and  amount 
of  clothing  required  for  seasonal  wear  in  a  given  world 
area  are  time-consuming,  a  more  rapid  method  for 
obtaining  such  information  has  been  developed  and  is 
presented  in  this  Guide.    The  world  has  been  classified 
into  nine  types  of  field  clothing  requirement  areas.    It 
has  been  determined  that  four  distinct  ensembles  are 
required  to  protect  troops  adequately  against  all  types 
of  natural  environments  encountered  in  these  nine 
areas.    Maps  and  tables  comprising  the  Guide  (I)  indi- 
cate the  general  amount  of  clothing  required  as  protec- 
tion against  natural  environmental  conditions  in  all 
world  areas,  (2)  prescribe  the  assortment  of  field 
clothing  required  for  environmental  protection  in  each 
place  in  each  season,  and  (3)  designate  camouflage 
requirements  for  the  issue  of  hot- weather  assortments 
and  overwrites. 


PHYSICS 


Army  Chemical  Warfare  Labs.,  Army  Chemical 

Center,   Md. 
STABILITY  OF  PYRIDINE -2- ALDOXIME  METHI- 
ODIDE  (2-PAM).    I.  MECHANISM  OF  BREAKDOWN 
IN  AQUEOUS  ALKALINE  SOLUTION,  by 
Robert  L  Ellin.    (Dct  58,   I5p.    10  refs.    CWLR-225i; 
AD- 207  511. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  274 

Pyridine-2-aldoxime  methiodide  (2-PAM,  2-formyl- 
1-methyl-pyridinium  iodide  oxime)  has  been  found 
to  be  an  effective  chemical  for  overcoming  the 
neuromuscular  block  that  occurs  in  nerve  gas  poison- 
ing.   As  part  of  a  program  leading  to  the  development 
of  a  stable  and  effective  therapeutic  formulation  of 
2-PAM,  the  mechanism  of  the  deterioration  of  2- 
PAM  in  aqueous  solutions  of  pH  values  ranging  from 
7  to  13  has  been  studied.    The  results  given  in  this 
report  show  that  at  the  indicated  pH  values  2-PAM 
breaks  down  to  N-methyl- alpha -pyridone.    A 
mechanism  is  given  which  suggests  that  the  break- 
down occurs  in  three  steps:  first,  the  formation  of 
2-cyanopyridine  methiodide;  second,  the  formation 
of  2-hydroxypyridine  methiodide;  and  third,  the 
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rearrangement  of  the  latter  to  N-m  ethyl -alpha - 
pyridone.  The  postulated  mechanism  may  account 
for  three  observations  made  in  this  laboratory:  (1) 
the  presence  of  traces  of  cyanide  ion  in  2-PAM  even 
after  three  recrystaUizations  from  ethyl  alcohol; 
(2)  the  presence  of  a  green  color  in  commercial 
preparations  of  2-PAM,  since  N-methyl -alpha - 
pyridone  turns  green  on  exposure  to  light;  and  (3) 
the  formation  of  two  spots  when  commercial  samples 
were  chromatographed  on  paper. 


Institute  for  Fluid  Dynamics  and  Applied 
Mathematics,  U.  of  Maryland,  College  Park. 
COMPARISON  OF  THE  PAIR  THEORY  AND  THE 
OUASI-PARTICLE  METHOD  FOR  THE  EVALU- 
ATION OF  THE  PROPERTIES  OF  AN  INTERACT- 
ING BOSE  SYSTEM,  by  J.  Peretti.   Rept.  on  Contract 
AF  18(600)1315.  Aug  59,  15p.  5  refs.  Technical  note 
BN-182;  AFOSR-TN-59-850. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  153 

We  investigate  the  connection  existing  between  the 
theories  of  Lee,  Huang  and  Yang  on  one  hand  and  of 
Boboliubov  on  the  other  for  the  interacting  Bose 
systems  .  We  perform  the  comparison  in  such  a  way 
that  any  physical  quantity  calculated  in  one  of  the  two 
formalisms  can  be  transcribed  very  easily  in  the 
other.  This  aUows  us  in  each  case  to  evaluate  any 
physical  quantity  with  the  formalism  which  seems  the 
more  appropriate  for  this  purpose. 


National  Research  Labs.  ,  Ottawa  (Canada). 
THE  FREEZING  AND  MELTING  TIMES  OF  SLABS 
AND  CYLINDERS,  by  D.  C.  Baxter.   Feb  59,  47p. 
14  refs.  Mechanical  Engineering  rept.  MK-1. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  142  878 

General  results  for  the  time  required  to  freeze  or 
melt  slabs  or  circular  cylinders  of  a  pure  substance 
initially  at  the  fusion  temperature  and  exposed  to  a 
constant  ambient  temperature  have  been  obtained  on 
the  PACE  analogue  computer.    A  six- lump  model  was 
used.    The  results  for  slabs  agree  with  previously 
published  results,  while  those  for  the  cylinder  with 
finite  convection  rates  have  not  been  available  before. 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
EFFECTS  OF  NUCLEAR  RADIATION  ON  MAGNETIC 
AND  FERROELECTRIC  MATERIALS  AND  QUARTZ: 
A  LITERATURE  SURVEY,  by  S.  I.  Taimuty.    Scien- 
tific rept.  no.  2  on  Contract  AF  19(604)4141.   28  July  59, 
27p.  66  refs.    AFCRC-TN-59-563. 
Order  from  OTS  $0.  75  PB  161  115 

Contents: 

Ferroelectric  materials 
Magnetic  materials 
Quartz 

Optical  properties 

Density  and  lattice  constants 

Piezoelectric  and  dielectric  properties 

Paramagnetism 

Thermal  conductivity 
Bibliography 
(See  also  PB  138  723) 


Acoustics 


Aero  Medical  Lab, ,  Wright  Air  Development 
Center,   Wright- Patterson  AFB,  Ohio. 
BIBLIOGRAPHY  OF   RESEARCH  REPORTS  AND 
PUBLICATIONS  ISSUED  BY  THE  BIO- ACOUSTICS 
BRANCH  (1947-1957)  by  Anita  Boes.    Sep  57,  26p. 
164  refs.   AD- 140  501. 
Order  from  LC  mi $2.  70,  ph$4.  80         PB  143  944 

This  bibliography  is  a  tabulation  of  publications 
considered  to  be  of  lasting  interest  as  a  result  of 
research  activities.    The  164  references  are  listed 
under  12  subject  headings  pertaining  to  specific 
areas  in  physical  and  biological  acoustics.    Tech- 
nical reports  and  notes,  memorandum  reports, 
and  the  more  important  journal  publications  are 
included. 


California  U.  ,  Los  Angeles. 
GRAZING  INCIDENCE  SOUND  PROPAGATION  OVER 
AN  ABSORBING  BOUNDARY,  by  Robert  W.  Lawhead. 
Technical  rept.  no.  2  on  Contract  N6onr-275(07). 
Feb  51.    121p.   33  refs. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  143  104 


California  U. ,  Los  Angeles. 
MOLECULAR  ABSORPTION  OF  SOUND  IN  CARBON 
DIOXIDE,  by  Donald  E.  Chandler,    lechnical  rept. 
no.   11  on  Contract  Nonr -233(48).    May  58,  73p. 
17  refs. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  243 

Very  pure  carbon  dioxide  was  tested  as  well  as  the 
same  gas  with  varying  but  accurately  measured 
amounts  of  specified  impurities.    The  apparatus  is 
described  and  techniques  are  discussed.    The  equip- 
ment has  been  found  to  be  an  excellent  apparatus  for 
investigating  the  acoustical  behaviour  of  hi^Iy  ab- 
sorptive gases  in  the  temperature  range  from  room 
temperature  to  100°  C  and  pressure  ranges  from  a 
few  millimeters  of  mercury  to  about  one  half  of 
atmospheric,  allowing  measurement  at  any  equivalent 
frequency  (ratio  of  frequency  to  pressure)  between 
10  and  1000  kilocycles. 

Electronics  Research  Lab.  ,  Northeastern  U.  , 

Boston,  Mass. 
SPEECH  ANALYSIS,  by  S,  H.  Chang,  C.   R.  Howard 
and  others.  Final  rept.  on  Contract  AF  19(604)3465. 
31  Aug  59.  71p.    18  refs.   AFCRC-TR-59- 187. 
AD- 226  291 
Order  from  LC  mi$4.  50,  ph$l2.  30      ■  PB  143  660 

Chapter  I  describes  several  experiments  designed  to 
evaluate  the  importance  of  the  Formoder  parameters 
in  the  analog  forms.    Chapter  II  describes  the  per- 
formance of  the  Formoder  when  its  parameters  are 
time  quantized  and  digitized  by  means  of  delta  modu- 
lation.   It  is  found  that  the  articulation  score  on 
phonetically- balanced  word  lists  averages  nearly  70 
percent  for  several  male  voices  using  only  1750 
binits  per  second  for  the  parametric  transmission 
rate.    Chapter  III  describes  some  recent  instrumenta- 
tion for  the  Formoder  system.    This  includes  a  novel 
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R-C  active  filter  for  low  frequeincies,  a  plan  for  the 
digitization  of  the  frequency  parameters  and  the  re- 
design d  the  Formoder  syntheaizer. 


Navy  Underwater  Sound  Reference  Lab.,  Orlando, 
Fla. 
DEVELOPMENT  OF  USRL  TYPE  J9  TRANSDUCER, 


by  Claude  C.   Sims.    20  Mar  59J 


USRL  Research  rept.  no.  49;  i^D-21.9  716. 


Oraer  from  LC  mi$2.  40,  ph$3, 


16p.    4  refs. 
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Underwater  sound  transducers  jfor  the  audio- 
frequency range  have  always  b^en  unsatisfactory  in 
many  respects:  They  are  heavy; and  large;  they 
cover  a  narrow  frequency  range;  they  have  unstable 
and  irregular  frequency  responses;  and  they  are 
difficult  to  repair.    The  reason!  for  these  difficul- 
ties are  discussed  in  this  report,  and  a  new  trans- 
ducer free  of  these  difficulties  js  described.    The 
new  transducer,  USRL  type  J9,  has  a  smooth  re- 
sponse at  frequencies  from  about  40  cps  to  about 
20  kc,  it  is  small  and  lighweight,  and  it  is  easier  to 
repair  than  earlier  audio-frequency  transducers. 


Research  Lab.  of  Heat  Transfer  in  Electronics, 

Mass.    Inst,   of  Tech.  ,  Cambridge. 
THE  EFFECT  OF  HIGH   INTENSITY  STATIONARY 
AND  PROGRESSIVE  SOUND  FIELDS  ON  FREE  COM 
VECnON  FROM  A  HORIZONTAL  CYLIhfDER,  by 
R.  M.   Fand  and  J.   Kaye.   Rept. 
AF  33(616)3157.  Mar  59,   138p. 
nical  note  59-18;  AD- 209  532. 
Order  from  OTS  $2.  75 
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32  refs.  WADC  Tech- 


This  study  consists  of  an  experii(nent 
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Electricity  and  Mqgnetism 


California  U . ,  Los  Angeles 
AN  EXPERIMENT  IN  MAGNETO^LASTiaTY,  by 
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Robert  A.  Willett.  Technical  redt.  no, 
N6onr- 275(07).  July  57,  57p.  15  refs. 
Order  from  LC  mi$3.60,  ph$9.3p 


Ecole  Nationale  Superieure  de  Chemie  de 

Strasbourg  (France). 
CHEMICAL   REACTIVITY  NEAH 
H.  Forestier.    Final  status  rept. 
30  June  59  on  Contract  DA  91-50 
15p.   10  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  451 
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CURIE  POINTS,  by 
for  1  July  58- 
EUC-395.    [1959] 


The  chemical  reactivity  is  discontinuous,  not  only 
near  the  ferromagnetic  Curie  point  of  an  alloy,  but 
besides  near  the  Curie  point  of  the  pure  ferromag- 
netic component  (magnetogen  component).    The 
anomaly  of  reactivity  near  the  Curie  point  of  the 
magnetogen  metal  should  be  limited  to  primary  solid 
solutions  and  connected  with  the  possibility  of 
f  e  r  romagnet  ism. 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
MAGNETIC  ANALYSIS  OF  THE  PRECIPITATION 
OF  IRON  FROM  BETA  BRASS,  by  Ami  E.  Berkowitz 
and  Philip  J.  Flanders.    Rept.  on  Contract  AF 
49(638)159.    Aug  59.   30p.  31  refs.    Interim  rept. 
I-A2026-2;  AFOSR-TN- 59-762;  AD- 226  492. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  830 

Single  crystals  of  beta  brass  containing  0.  07  weight 
percent  iron  were  annealed  at  300  and  400°C  to 
precipitate  the  iron.    Magnetic  data  were  analyzed  in 
terms  of  the  concepts  of  fine  particle  ferromagnetism 
to  derive  size  and  shajie  distributions  of  the  iron 
precipitate  particles  and  the  orientations  of  their 
crystallographic  and  shape  symmetry  axes. 


Michigan  State  U.  [East  Lansing] 
ELECTRICAL  RESISTIVITY  OF  THIN  METALLIC 
WIRES,  by  H.  G.  Satz.   Rept.  on  Contract  AF 
49(638)70.   25  July  59,  49p.  26  refs.  AFOSR-TN- 
59-639. 
Order  from  LC  mi$3.30,  ph$7.80  PB  143  671 

Measurements  on  thin  indium  wires  at  low  tempera- 
tures have  demonstrated  that  not  only  the  residual  but 
also  the  temperature  dependent  part  of  the  resistivity 
increases  as  the  wire  diameter  decreases  .   Eleciron- 
phonon  scattering  and  Electron- electron  scattering 
processes  lead  to  a  size  and  tempjerature  dependent 
contribution  to  the  total  resistivity  of  thin  wire. 


Navy  Underwater  Sound  Lab.  .  Fort  Trumbull, 

New  London,   Conn. 
ELECTROMECHANICAL  EVALUATION  OF  MAG- 
NETROSTRICTIVE  CYLINDERS  BY  RESONANCE- 
ANTIRESONANCE  MEASUREMENTS,   by  Ralph  S. 
Wooliett.    15  Dec  53,   16p.   9  refs.    USL  Research 
rept.  no.  225. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  144  113 

While  the  electromechanical  coupling  coefficient  of 
piezoelectric  crystals  is  commonly  determined  by 
measuring  the  resonant  and  antiresonant  frequencies 
of  the  electrical  imjjedance  of  the  crystals,   this 
method  has  had  little  use  in  evaluations  of  magneto- 
strictive  material.    To  enable  the  advantages  of  this 
method  to  be  exploited  in  magnetostrictive  work,  an 
analysis  is  presented  in  this  report  which  shows  the 
application  of  resonance-antiresonance  measurementf 
to  magnetostrictive  cyliSdrical- shell  vibrators.    For- 
mulas are  derived  for  the  determination  of  the  effec- 
tive electromechanical  coupling  coefficient  and 
mechanical  Q,  and  the  results  are  applied  to  the  cal- 
culation of  equivalent-circuit -parameters.    Dissipa- 
tion is  neglected  in  most  of  this  analysis,   but  correc- 
tions are  applied  for  leakage  inductance.    Formulas 
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are  presented  for  determining  fundamental  material 
constants  from  data  for  short,   thin  cylinders,  and  a 
comparison  of  the  resonance-antiresonance  method 
with  the  impedance-circle  method  is  made.    The  re- 
sults of  this  analysis  are  particularly  useful  for  the 
evaluation  of  magnetostrictive  ferrites. 


Swarthmore  Coll. ,  Pa. 
TABLES  OF   THE  INTERNAL  MAGNETIC  SOURCE 
FUNCTIONS  Un  FOR  THICK  SOLENOIDS  AND 
DISK  COILS:  n=3  TO  n=17,   TO  COSINE  ARGU- 
MENTS, 8  TO  5  DECIMALS.  WITH  SECOND  DIF- 
FERENCES. WITH  A  SHORT  TABLE  OF  THE 
EXTERNAL  SOURCE  FUNCTIONS  Wn  AND  NU- 
MERICAL EXAMPLES  OF  SOME  APPLICATIONS 
OF  THE  FUNCTIONS,  WITH  NOTES,   EQUATIONS, 
AND  AUXILIARY  TABLES,  by  Milan  Wayne  Garrett. 
Tables  of  Up  compute  on  UNIVAC  by  Joseph  D. 
Rutledge,  Milton  D.  Fisher  and  Winifred  J. 
Goldberg  (Remington  Rand,  Inc. )  Rept.  on  Contract 
DA  36-034-ORD-594.    Oct  53,  95p.    4  refs. 
Order  from  LC  mi$5.  40,  ph$15. 30        PB  138  800 


Westinghouse  Electric  Corp.  ,  East  Pittsburgh,  Pa. 
PREPARATION  OF  MnBi  BY  REACTION  OF  FINELY 
DIVIDED  POWDERS,  by  A.  Goldman  and  G.  I.  Post. 
Rept.  on  Magnetic  Phenomena  of  Matter,  Contract 
AF  33(616)309.    Mar  59,  26p.    12  refs.    WADC  tech- 
nical note  59-205. 
Order  from  OTS  $0.  75  PB  161  149 

The  process  for  producing  manganese  bismuthide  by 
a  low  tempjerature  reaction  of  manganese  and  bismuth 
powders  has  been  studied  with  the  purpose  of  obtaining 
reproducibly  high  purity  MnBi.    The  most  important 
factors  in  the  preparation  of  the  material  were  found 
to  be  the  inertness  of  atmosphere,  particle  size,  and 
state  of  agglomeration  of  reactants.    A  series  of  ex- 
periments showed  that  optimum  size  reduction  could 
be  obtained  by  ball  milling,  for  at  least  65  hours,   a 
mixture  of  the  elements  which  had  previously  been 
hammer  milled.    When  packing  occurred  during  ball 
milling,  the  cause  was  traced  to  the  characteristics 
of  the  bismuth.    If  the  particle  size  was  small  (^/u), 
the  approach  to  reaction  temperature  could  be  quite 
rapid.    Manganese- bismuthide  of  90%  purity  was  ob- 
tained with  finely  ground  reactants.    This  material 
had  a  considerable  amount  of  leeway  in  the  type  of 
reaction  used  in  alloying  and  was  reproducible. 
Tumbling  the  reactants  while  heating  was  not  possible 
due  to  packing.    Neither  compression  of  the  powders 
before  reaction  nor  seeding  it  with  MnBi  appeared  to 
improve  the  yield.    Runs  were  tried  with  chemically 
precipitated  bismuth,  but  explosion  of  the  tubes 
always  occurred. 


Electronics 


Antenna  Lab.  ,  Calif.   Inst,  of  Tech.  ,  Pasadena. 
TRANSIENTS  ON  A  LINEAR  ANTENNA,  by  Georges 
G.  Weill.   Technical  rept.   no.   20  on  Contract 
AF  18(600)1113.   Aug  59,   15p.   AFOSR-TN -59 -791, 
AD-225  003.  ^   ,  ,,,  ... 

Order  from  LC  mi$2.  40,  ph$3.  30       PB   143  158 


Antenna  Lab.  ,  Ohio  State  U.   Research  Foundation, 

Columbus. 
CALCUATED  PHASE  VELOCITY  OF  LONG  END- 
FIRE  UNIFORM  DIPOLE  ARRAYS,   by 
F.  Serriocchioli  and  C.  Lewis.  Rept.  on  Contract 
DA  36-039- sc-70174.    13  Apr  59,  30p.   12  refs.   Rept. 
662-24. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  353 

Surface  waves  have  been  applied  recently  to  the  study 
of  endfire  arrays.    An  important  step  in  the  theory  of 
surface- wave  antennas  i»  the  calculation  of  the  local 
phase  velocity  of  the  surface  wave  from  the  antenna 
geometry.    While  experimental  work  has  been  done 
along  this  line,  no  adequate  theoretical  solution  seemf 
to  be  available.    In  this  report  a  mathematical  pro- 
cedure is  presented  for  obtaining  an  approximate 
value  of  the  phase  velocity  for  long  end -fire  uniform 
dipole  arrays,  as  a  function  of  the  antenna  geometry. 
Results  have  been  reported  for  a  number  of  geomet- 
rical parameters  and  curves  plotted  to  facilitate  the 
analysis  and  design  of  arrays.    The  results  have  beeni 
compared  with  experimental  measurements  and  an 
explanation  has  been  given  for  the  discrepancies 
found,  and  finally  a  criterion  for  correcting  the  re- 
sults has  been  outlined. 


CruftLab.,  Harvard  U.,  Cambridge,  Mass. 
LINEAR  ARRAYS:  CURRENTS,   IMPEDANCES  AND 
FIELDS,  I,  by  Ronald  King.  Scientific  rept.  no.  1, 
series  2,  on  Contract  AF  19(604)4118.    1  May  59, 
55p.  11  refs.  AFCRC-TN-59-357;  AD-217  409. 
Order  from  LC  mi$3.60,  ph$9.30  PB  143  397 

The  radiation  field  of  dipoles  is  usually  expressed  in 
the  form  of  a  product  of  a  field  factor  and  one  or 
more  arrays  factors.  Actually,  such  a  formulation 
depends  on  the  implicit  assumption  that  the  distri- 
butions of  current  along  all  elements  are  the  same  re- 
gardless of  the  location  in  the  array  or  differences  in 
driving  conditions  .  Since  this  is  a  satisfactory  ap- 
proximation only  when  the  elements  are  near  a  half- 
wavelength  long,  a  study  of  the  fields  of  arrays  of 
longer  elements  in  terms  of  the  actual  distributions 
of  current  is  indicated. 


Missouri  U.,  Columbia. 
ADIABATIC  Va   BLOCH  APPROXIMATION  IN 
LATTICE  SCATTERING  OF  ELECTRONS,   by 
Bernard  Goodman.    Technical  rept.  no.  22  on  Con- 
tract N7onr- 292,  T.  O.  5.    15  Jan  58,   Up.    5  refs. 
AD- 155  303. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  279 

The  time  dependence  of  an  electron -phonon  system 
described  by  means  erf  Born-Oppenheimer  states  is 
shown  to  be  the  same  to  first  order  in  the  coupling 
as  the  usual  Bloch  theory. 
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Molecular  Physics  and  Spectroscopy 


Brown  U.  ,  Providence,   R 
THE  INFRARED  ABSORPTiqN 
AMMONIUM  ION  IN 
TYPE,  by  Willem  Vedder 
88,   T.   O.    I.    1958.  91p.    140 
Order  from  LC  mi$5.  40, 


SPECTRUM  OF   THE 
LATTICES  OF  THE  NaCl 

on  Contract  N6ori- 

refs;  AD- 162  484. 
.  30  PB  143  474 
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sburgh,   Pa. 
THEORETICj^L  CHEMISTRY,   by 

Ellison.    Technical  repi. 
ical  Studies  of  the 
Diatdmic  and  Simple  Poly- 

DA  36-061-ORD-466;and 
Mole  rules,   National  Science 
ltsF-G3318.    1  Apr  58, 


Theor  et 


Carnegie  Inst,  of  Tech. 
RESEARCH  IN 
Robert  G.  Parr  and  Frank  O 
for  1  Jan-31  Dec  57  on 
Electronic  Structure  of 
atomic  Molecules,  Contract 
Electronic  Structure  of 
Foundation  Research  Grant 
125p.   20  refs.    AD- 157  838. 
Order  from  LC  mi$6.  30,  ph^l9.  80 
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Guggenheim  Jet  Propulsion 

Tech. ,  Pasadena. 
EMISSION  OF   DIFFUSE  BA|NDS 
HIND  SHOCK  FRONTS  (I). 
TION  IN  INERT  GASES  (11! 
A.  Guttman.    Technical  rept 
AF  18(603)02.    Aug  59,   21p 
822;  AD- 225  671. 
Order  from  LC  mi$2.  40,  plj$3.  30 
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Guggenheim  Jet  Propulsion 

Tech.  ,   Pasadena. 
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TIVITIES  AND  EMISSIVITI 
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Center,   Calif.   Inst,  of 
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Center,   Olif.   Inst,  of 


R  GAS  ABSORP- 
iS,  by  S.  S.  Penner, 


D  Olfe  and  A.  Thomson.    Technical  rept.   no.  29  on 
Contract  Nonr- 220(03).    Oct  58.   30p.   11  refs. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  143  242 

Theoretical  expressions  have  been  derived  for  the 
relations  between  gas  absorptivities  and  emissivities 
for  the  limit  of  zero  optical  depth  and  for  various 
models  of  vibration- rotation  bands.    Representative 
results  for  selected  band  models  have  been  described 
elsewhere.    The  present  research  contains  an  ex- 
haustive review  and  extension  of  the  earlier  work, 
with  the  limitation  that  the  temperatures  used  for 
making  the  studies  had  to  be  sufficiently  close  to 
justify  the  assumption  that  neither  the  spectral  line 
shape  nor  the  band  model  are  changed  in  character. 
Theoretical  relations  for  important  band  models  are 
derived.    Correlations  are  developed  to  cover  ex- 
perimental data  for  CO2.  H2O  and  CO  and  in  terms  of 
suitable  theoretical  expressions. 


Institute  of  Optics,  U.  of  Rochester,  N.  Y. 
ULTRAVIOLET  ABSORPTION  IN  THALLOUS 
HALIDES,  by  Simpei  Tutihasi.   Rept.  on  Contracts 
AF  49(638)  (432,  433).  July  59,  15p.  16  refs. 
AFOSR-TN-59-753. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  635 

The  ultraviolet  absorption  in  TlCl  and  TlBr  has  been 
measured  on  thin  films  and  fused  samples  as  a  func- 
tion of  temperature.  The  effect  of  excessive  chlorine 
or  thallium  on,  the  optical  absorption  of  TlCl  has  been 
studied.  The  exjK?riments  of  Vysochanskii  are  dis- 
cussed in  the  light  of  our  observations  .  The  first  ab- 
sorption band  in  TlCl,  which  peaks  at  3.44  ev  at 
-185°  C,  is  absent  in  films  condensed  on  a  cold  sub- 
strate of  KCl  and  appears  after  annealing.  It  seems 
that  the  crystal  structure  of  evaporated  films  of  TlCl 
changes  from  the  NaCl-type  to  the  CsCl-type. 


Instituto  de  Optica,  Madrid  (Spain). 
INFRA-RED  C=0  BAND  INTENSITY  OF  ACETIC 
ACID  DERIVATIVES  AND  CHEMICAL  ACTIVITT, 
by  Jose  R.  Barcelo  and  Juana  Bellanato.    Final  tech- 
nical rept.  no.  Ijjuly  58-July  59,   on  Contract  DA  91- 
508-EUC-357.    [1959]  41p.   25  refs.   AD-225  534. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  452 

The  intrinsic  intensity  of  the  C-0  infra-red  band  has 
been  measured  for  various  acetic  acid  derivatives, 
these  measurements  being  carried  out  in  carbon 
tetrachloride  solutions  of  these  substances.    Twelve 
substances  were  studied,   none  of  which  were  halogen- 
ated  derivatives  of  acetic  acid.    All  the  chlorinated 
and  fluorinated  derivatives  were  studied  and  likewise 
two  brominated  and  one  iodinated  derivative.    For 
reference  purposes,  formic  and  acetic  acids  were 
studied.    A  deuterated  compound  was  also  studied 
-dichloroacetic  acid  with  the  carboxylic  hydrogen 
substituted  by  deuterium.    The  method  followed  to 
measure  the  intensity  was  Wilson  and  Wells's  and 
the  correction  used  for  the   "wings"  was  that  given  by 
Ramsay. 


i^ansas  State  U  . ,  Manhattan . 
THF  SPECTRA  OF  NITROGEN  OXIDES.  I.  THE 
SeCTRUM  of  N2O4.  by  I.  C.  Hisatsune.   Scientific 
L    no    1  on  Contract  AF  19(604)2255.  [1959]  66p. 
Trefs .  AFCRC-TN-59-453. 
order  from  LC  mi$3.90,  ph$10.80  PB  143  667 

*  brief  review  of  the  structural  anil  spectroscopic 
Vara  on  the  known  nitrogen  oxides  has  been  made  in 
i^rder  to  gain  an  overall  picture  of  the  present  status 
of  research  on  these  molecules.  A  detailed  discussion 
nnN'>04,  the  first  molecule  investigated  in  this  labo- 
ratory   is  then  given.  This  discussion  includes  results 
obtains!  from  the  experimental  studies  of  the  infrared 
spectra  of  the  liquid  and  solid,  the  Raman  spectra  in 
the  liquid  and  solid  phases,  the  assignment  of  the 
soectra    the  calculation  of  heat  capacities  and  entropy 
of  the  solid,  and  the  normal  coordinate  analysis  using 
a  modified  valence  force  field.   Experimental  evidence 
showing  the  existence  of  isomers  of  N2O4  is  also 
given . 


iClvne    W . 
OmCAL  ROTATORY  DISPERSION  OF  ORGANIC 

COMPOUNDS,  by  W.  Klyne.   ^^"^1  ^^Ej\"*Jf^^n7'p  "°' 
1    1  May  58-30  Apr  59,  on  Contract  DA  91-508-EUC- 
308.  25  May  59,  40p.  16  refs 
Onler  from  LC  mi$3.00,  ph$6.30  PB  143  292 

The  general  purpose  of  the  work  has  been  to  explore 
the  use  for  structural  purpose  of  rotatory  dispersion 
measurements  on  compounds  which  do  not  absorb  light 
within  the  spectral  range  studied  (600-280  mp).  The 
results  show  that  much  less  information  can  be  ob- 
tained from  the  rotatory  dispersion  of  non-absorbing 
compounds  than  from  that  of  absorbing  compounds  . 
However,  the  plain  dispersion  curve  of  a  non- 
absorbing  compound  is  worth  more  than  a  single  point 
at  one  wave-length.  No  complex  mathematical  analysis 
of  the  curves  has  been' carried  out.  Several  different 
simple  treatments  of  the  data  are  considered.   Much 
of  the  work  has  been  concentrated  on  steroid  alcohols 
and  their  derivatives  .   Results  for  these  derivatives: 
(RR':C:N.-NH.C0.NH2)  arc  generally di.sappointmg. 


.\lallinckrodt  Chemical  Lab.  ,  Harvard  U.  , 

Cambridge,  Mass. 

MICROWAVE  SPECTRUM,   INTERNAL  BARRIER, 
STRUCTURE,   EQUILIBRIUM  CONFIGURATIOJ, 
A.\D  DIPOLE  MOMENT  OF   METHYL  MONOFLUO- 
ROSILANE,  by  Louis  Pierce.   Rept.  on  Contract 
N5ori-1866,  TO.    14.    [1957]  22p.    11  refs; 
.\D-153  018. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB   138  448 

The  microwave  spectrum  of  methylmonofluorosilane 
was  investigated  between  18  and  38  kmc.    Several 
transitions  of  the  isotopic  species  CH3SiH2F  and 
CH3SiD2F  were  split  into  doublets  because  of  coupling 
internal  and  over-all  rotation;  these  splittings  gave  a 
barrier  to  internal  rotation  of  1559t30  cal/mol.  The 
form  of  the  potential  barrier  was  assumed  to  be  V  =;^ 
I/2V3  (1-cos  3  a),  where  V3  is  the  barrier  height, 
and  a  is  the  angle  which  gives  the  relative  orientation 
of  the  rotor  and  the  framework.    V3  may  be  calculated 
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in  2  ways.    One  method  is  to  calculate  a  value  of  V3 
from  each  splitting;  the  results  of  such  analysis  are 
given  for  CH3SiH2F  and  CH3SiD2F.    The  over- all 
spread  in  V3  for  9  transitions  was  2%.    An  alternate 
method  for  determining  V3  is  to  adjust  the  rotational 
constants  to  give  the  best  possible  fit  of  the  entire 
spectrum;  the  resulting  values  of  A  a  and  A  b  can  be 
used  to  determine  V3.    The  observed  and  calculated 
transition  frequencies  and  splitting  for  CH3SiH2F  and 
CH3SiD2F  are  given.    The  best  fit,  was  at  V3  --rl562 
and  1556  cal/mol  for  CH3SiH2F,  and  CH3SiD2F, 
respectively.    The  splittings  in  the  excited  state  were 
constant  with  the  barrier  as  determined  from  ground 
state  observations.    Rotational  constants  were  also 
determined  for  Cl3H3SiH2F.  CD3SiH2F,  and 
CH3SiDHF. 


Microwave  Lab. ,  Stanford  U . ,  Calif. 
THE  PARAMAGNETIC  RESONANCE  SPECTRUM  IN 
SINGLE  CRYSTALS  OF  BARIUM  TITANATE,  by 
John  Edwin  Maling .  Technical  rept .  on  Contract 
Nonr- 225(1 8).  Dec  58,  lOOp.  36  refs.  ML  Rept.  no. 

563. 

Order  from  LC  mi$5.40.  ph$15.30  PB  143  841 

Structure  of  barium  titanate  as  a  basis  for  understand- 
ing the  symmetry  analysis  of  the  single-crystal  para- 
magnetic resonance  spectrum.  Experimental  and  theo- 
retical evidence  is  presented  shovsring  the  presence  of 
energy  "gaps"  in  the  energy-level  system  where 
crossings  occur. 


Missouri  U.,  Columbia. 
THERMOELECTRIC  PROPERTIES  OF  POROUS 
SEMICONDUCTORS,  by  Eugene  B.  Hens  ley.   Techni- 
cal rept.  no.  24  on  Contract  Nonr -2296(01). 
1  Dec  58,  22p.    9  refs. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  143  928 

The  properties  of  a  class  of  porous  semiconductors 
known  as  p>ore  conductors  are  re-evaluated  with 
regard  to  the  possible  application  of  these  materials 
for  thermoelectric  power  conversion.    In  general, 
the  results  appear  very  pessimistic  as  far  as  any 
prospect  of  high  conversion  efficiences  are 
concerned. 


Oslo  U.  (Norway). 
INVESTIGATION  OF  MOLECULAR  STRUCTURES, 
by  O.  Hassel.  Technical  scientific  note  no.  1  on 
Contract  AF  61(052)71.   30  June  59,  41p.  10  refs. 
AFOSR-TN-59-916. 
Order  from  LC  mi$3.30,  ph$7.80  PB  143  638 

Contents: 

Crystal  structure  of  the  addition  compound  1,4-dioxaiK 

chlorine. 

Crystal  structure  of  the  addition  compound  benzene- 
chlorine  (1:1). 

Crystal  structure  of  the  addition  compound  1,4-dioxan- 

sulphuric  acid. 
Charge  transfer  compounds  with  a  halogen  atom  linked 

to  carbon,  halogen  being  the  electron  acceptor. 

Crystal  structure  of  the  compound  CHI 3  •  3 

Quinoline . 
Crystal  structure  of  the  1:1  addition  compound  formed 

by  acetone  and  bromine , 
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Syracuse  U.  ,  N.   Y 
EFFECT  OF  TEMPERATU 
NITRILE  STRETCHING  FR 
TION.  by  E.   Fishman  and 
rept.  on  Contract  AF  49(63 
12  refs.   AFOSR  TN-59-660 
Order  from  LC  mi$2.  70, 


E  ON  CAR  BON  YL  AND 
QUENQES  IN  SOLU- 
Krascella.  Technical 
13.   1  July  59.  21p. 
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PB  143  169 


The  present  study  of  the  effect  of  wide  temperature 
variations  on  particular  bon(l  frequencies  in  solution 
was  undertaken  with  the  objective  of  seperating  the 
effect  of  temperature  depenqent  dipole-dipole  inter- 
actions from  other  intermoltcular  forces  causing  fre- 
quency shifts.    The  results  af  the  present  investiga- 
tion show  that  it  is  unlikely  jhat  any  simple  theory  in- 
volving the  p)hysical  propert  es  of  solvent  and  solute 
will  have  general  applicability. 


Technical  U. ,  Copenhagen  (I)enmark). 
OPTICAL  ROTATORY  DISPSRSION  OF  TRANSITION 
METAL  COMPLEXES,  by  Flemming  Woldbye.  Final 
Technical  rept.  no.    1  for  1  Oct  57-31  May  59  on  Con- 
tract DA  91-508-euc-246.    30  June  59,  64p.  37  refs. 
Order  from  LC  mi$3.90,  phi  10. 80         PB  143  117 

A  review  of  current  theory  observed  leads  to  a  set  of 
criteria  by  which  compounds  for  a  fundamental  study 
of  oixical  activity  may  be  selected.  The  octahedral 
complexes  of  the  metals  in  tne  first  transition  group 
appear  to  be  well  suited  to  th^s  purpose.  The  principle 

n  Model  D  Polari metric 
of  the  measurements  re- 


and  the  operation  of  the  Kest 
Unit  by  means  of  which  most 
ported  herein  have  been  perf<^rmed  are  accounted  for. 
The  principle,  construction  a(nd  performance  of  a  re- 
cording spectropolari meter  (fjased  on  the  Cary  MS- 11 
Recording  Spectrophotometeij)  which  has  been  de- 
veloped in  the  course  of  this  Work  are  described  in 
detail .  A  number  of  robust  complexes  have  been  pre- 
pared and  resolution  has  been  attenipted .  Solutions 
containing  equilibrium  complexes  of  Ni(II),  Cu(II)  and 
Co(ll)  with  I-pn  have  been  shlwn  to  exhibit  Cotton  ef- 
fect within  their  visible  abso^ion  bands  .  Absorption 
spectra  and  rotatory  dispersibn  curves  in  the  range 
750-375  m^  of  16  different  cornplexes  of  the  two  types 
are  reported.  A  few  theoretical  comments  on  the 
rotatory  dispersion  curves  are  made  and  the  absence 
of  a  pronounced  solvent  effeci 
case  of  [Co(tn)Jj-  if 


Texas  U.   [Austin]. 
SPECTROSCOPIC  EVIDENCE 
REPULSIVE.   INTERMOLEa 
W.   W.   Robertson  and  A.   D 
tract  AF  49(638)35.    [1959]  l^p 
59-688. 
Order  from  LC  mi%2.  40,  ph$3.  30 


Experimental  results  are 
wave-length  of  absorption  of 
pyrene  and  phenanthrene  with 
helium  and  nitrogen.    ArgumrE 
show  that  the  blue  shift  observ 
spectrum  in  helium  are  neithp 
repulsive  forces  nor  to  long 
It  is  presumed  that  there  are 
dispersive  forces  present  in 
teraction  that  have  the  char 


is  demonstrated  in  the 


FOR   LONG-RANGE 
LAR   FORCES,  by 
Gng,  Jr.   Rept.  on  Con- 
17  refs.   AFOSR-TN- 


PB  143  021 


pre  sented 


on  the  shift  of 
jenzene,  naphthalene, 

density  of  the  diluents 
nts  are  presented  to 

ed  in  the  benzene  ^L^ 

r  due  to  short-range 
range  dispersive  forces, 
weak,  long- ranged,  non- 
Jie  benzene- helium  in- 

er  of  repulsive  forces. 


Optics 


Centro  di  Studio  j)er  la  Fisica  Delle  Microonde 

Ctaly) . 
EXPERIMENTAL  TEST  ON  A  STEPPED  ZONE 
MIRROR  FOR  MICROWAVES,  byG.  Toraldo  di 
Francia,  L.  Ronchi,  and  V.  Russo.  Technical  note 
no.  5  on  Contract  AF  61(052)67.  Apr  59,  20p.  5  refs 
AFCRC-TN-59-385. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  790 


Florida  State  U.  ,  Tallahassee. 
AN  EXPERIMENTAL  STUDY  OF  X-RAY  ATTENUA- 
TION COEFFICIENTS,  8-30  kev,  by  Richard  D. 
Deslattes.   Final  rept.  on  Contract  AF  18(603)64. 
1958,  97p.  24  refs.  AFOSR-TN-58-784;  AD-202  009. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  138  270 

Precise  values  for  the  total  attenuation  coefficients 
have  been  obtained  at  approximately  1  kv.   intervals 
from  8  to  30  kv.   for  15  pure  elements  using  a  two- 
crystal  spectrometer  of  high  resolving  power.  These 
span  the  range  of  atomic  numbers  from  12  to  79. 
(Possibly  disturbing  effects  of  small-angle  scattering 
were  investigated. )  The  resulting  values  of  ^ for 
some  elements  may  be  assigned  an  average  standard 
deviation  of  0.  2  percent. 


Institute  of  Mathematical  Sciences,  New  York  U 

N.  Y. 
ANNUAL  SUMMARY  REPORT.    Rept.  for  1  Dec  57- 
30  Nov  58  on  Contract  Nonr-285(25).    [1958]  4p. 
5  refs. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  469 

This  report  outlines  the  work  done  in  exploring  the 
exploitation  of  persistent  internal  polarization 
(p.  i.  p. )  in  phosphors  for  information  storage.     (See 
also  PB  136  750) 


Institute  of  Research,   Lehigh  U. ,  Bethlehem,  Pa. 
USE  OF  WHITE  LIGHT  IN  THE  MEASUREMENT 
OF  GAS  DENSITY  BY  OPTICAL  INTERFERO" 
METRY,  by  C.  W.  Curtis.    Technical  rept.  no.  9 
on  Contract  N7onr- 39302.    15  Feb  58,   18p.    3  refs. 
AD- 162  605. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  138  254 

The  form  d  white  light  fringe  patterns  is  derived 
for  2  symmetrical  spectral  distributions  of  intensity, 
and  the  effects  of  dispersion  in  the  gas  are  computed. 
The  shift  d  fringes  through  the  maximum  of  the 
envelope  of  intensity  for  white  light  fringes  is  given 
in  terms  of  coefficients  in  the  Cauchy  dispersion 
formula.    Experiment  verifies  the  applicai)ility  of  the 
formula  in  nitrogen  gas  where  the  maximum  intensity 
of  a  white  light  pattern  is  displaced  about  one  fringe 
for  a  monochromatic  (5460A)  fi'inge  shift  of  15. 
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Laboratoire  D' Infra  Rouge  Technique  et  Applique, 

Gif  Sur  Yvette  (France). 
CONSTRUCTION  OF  AN  INFRA  RED  SOURCE  OF 
HIGH  LUMINANCE.    Final  technical  rept.  for  May  58- 
May  59  on  Contract  DA  91-508-EUC-312.    [1959]  22p. 
3  refs,  AD- 225  643. 
Order  from  LC  mi$2.  70,  phi4.  80  PB  143  279 

During  the  year  1958-1959  we  have  investigated  the 
construction, of  a  point  source  of  radiation,  with  a 
modulated  diitput  and  a  high  intensity  in  the  far  red 
and  the  near  infra-red.    The  gun  itself  has  been  con- 
structed with  its  focussing  system  enclosed  in  a 
vacuum-tight  container,  together  with  a  motor  which 
is  also  vacuum-tight.    The  conventional  method  for 
the  preparation  of  luminescent  screens  has  been 
modified  to  fit  the  particular  case  of  cadmium 
sulphide.    A  large  number  of  samples  of  copper,  or 
silver,  activated  powders  have  been  prepared. 


Michigan  U.  Research  Inst. ,  Ann  Arbor. 
A  SINGLE -CRYSTAL  PHOTOCONDUCTIVE  TELLU- 
RIUM DETECTOR,  by  G.  Suits  and  P.  Rice.    Rept. 
on  Project  Michigan,  Contract  DA  36-039-sc-52654. 
Feb  58,   lOp.    4  refs.    2144-240-T. 
Order  from  LC  mi^l.  80,  ph$L  80         PB  138  802 

The  special  properties  d  tellurium  detectors  make 
them  appear  particularly  promising  for  the  following 
applications:  (1)  Two-color  infrared  scanning 
systems,  (2)  Scanning  systems  using  matched  linear 
arrays  of  detectors,  and  (3)  Infrared  sensors  which 
operate  under  conditions  of  high  atmospheric 
attenutation. 


[Physical]  Research  [Labs.  ]  Boston  U.  ,  Mass. 
A  COLLECTION  OF  GRAPHS  CONCERNING  AT- 
MOSPHERIC TRANSMISSION,   NATURAL  ILLUMINA- 
TION AND  REFLECTANCE  OF  TERRAIN.  Rept.  on 
Contracts  W33-038-ac- 14075  and  AF  33(038)15615. 
1  July  52,  declassified  26  Sep  55,  52p.  34  refs. 
BUORL  Technical  note  no.  87;  AD- 489. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  265 

Curves  and  a  tabulation  of  their  sources  are  given  for 
microwave,  IR,  and  visual- light  transmission;  reflect 
ance  of  several  materials,  water  vapor  and  zone  con- 
centrative,  rainfall  distributions;  sky  brightness;  and 
spectral  distributions. 


Ramo-Woolridge,  Los  Angeles,  Calif. 
INFRARED  BACKGROUND  INVESTIGATION,  by 
R.   E.  Eisele.    Scientific  rept.  no.   1,   15  Mar  58- 
15  Apr  59,  on  Contract  AF  19(604)3473.    30  [une  59, 
59p.  6  refs.  C20-9U9,  AFCRC-TN-59-843;  AD-220027. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  143  106 

The  contract  was  issued  to  measure  the  radiant  in- 
tensity at  the  infrared  sky  background  and  to  meas- 
ure the  amplitude  of  the  frequencies  distributed  in 
the  sky  gradient.    The  data  would  be  obtained  through 
the  use  of  an  instrument  known  as  the  radiometer- 
gradient  meter. 


Syracuse  U. ,  N.  Y. 
WASHOUT  EFFECT  IN  INFRARED  BACKGROUND 
STUDIES,  by  W.  R.  Fredrickson,  N.    Ginsburg,  and 
R.  Paulson.    Scientific  rept.  no.   1  on  Contract  AF 
19(604)3908.   June  59,   18p.    2  refs.    AFCRC-TN-59- 
445,  AD-220  724. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  193 

In  the  investigations  erf  the  spectral  distribution  d 
background  radiation  in  the  infrared,  it  was  found 
that  there  was,   in  general,  ready  distinguishability 
between  various  objects  at  any  one  time.    Such  dis- 
crimination has  been  reported  by  us  in  a  previous 
report    and  by  the  Ohio  State  group.     It  was  found, 
however,  that  at  certain  times,  this  distinguishability 
disappeared.   This  effect  is  caUed  washout.    It  has 
also  been  reported  by  various  other  investigators  in 
the  field,  whose  work  is  classified.    In  this  report, 
the  results  of  our  efforts  to  determine  the  time^and 
weather  condition  in  which  the  washout  effect  niight 
become  apparent  are  given. 


Solid  Stat»  Phystcs 


Armour  Research  Foundation,  Chicago,   111. 
EFFECTS  OF  NUCLEAR  RADIATION  ON 
SOLID  CATALYSTS^  by  Robert  H.  Bragg, 
Fred  L.  Morritz  and  oiiiers.    Rept.  for  15  June 58- 
30  Apr  59  on  Contract  AF  33(616)5896.    June  59, 
77p.    31  refs.    WADC  Technical  rept.  59-286. 
Order  from  OTS  $2.  00  PB  161  130 

Both  gamma  ray  and  fast  neutron  irradiation 
causes  changes  in  the  electrical  characteristics 
of  single  crystals  and  powders  of  zinc  oxide.   The 
two  rrjajor  effects  of  fast  neutrons  on  single  crys- 
tals are  an  enhanced  conductivity  when  the  irradi- 
ation is  begun  and  a  subsequent  decrease  as  the 
irradiation  is  continued  up  to  doses  of  10^^  nvt. 
Hydrogenation  of  ethylene  occurs  readily  at  30^0 
over  calcined  zinc  oxide  pxjwder,  and  a  marked 
increase  in  activity  is  observed  after  further  cal- 
cination in  vacuo  at  temperatures  up  to  615°C. 
After  irradiation  to  a  dose  of  10^^  nvt  the  catalytic 
activity  is  decreased.    In -pile  experiments  on  the 
hydrogenation  of  ethylene  over  zinc  oxide  catalyst 
show  that  during  irradiation  the  rate  of  the  reac- 
tion is  increased  compared  to  the  rate  observed 
with  the  freshly  calcined  material  without  irradi- 
ation.   Rather  extensive  irradiation  exp>eriments 
have  been  performed  on  mixtures  of  hydrogen  and 
ethylene  in  the  absence  of  a  catalyst. 


Armour  Research  Foundation,  Qiicago,  111. 
EXCESS  NOISE  IN  SEMICONDUCTORS.    Final 
rqx.  for  15  Nov  57-15  Nov  58  on  Contract  Nonr- 
1800(00).    10  Nov  58,  77p.    34  refs. 
Order  from  LC  mi^.  50,  ph$12.  30         PB  143  463 

In  a  study  of  1/f  noise  in  single  crystal  silicon  and 
germanium  it  is  found  that  crystalline  imperfections 
reduce  the  noise  level.    Naturally  occurring 
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Imperfections,  those  produced  by  plastic  defor- 
mations and  those  generated  byjfast  neutron  bom- 
bardment all  act  in  the  same  fashion.    The  results 
may  be  quantitatively  explainedlby  accounting  for  the 
decrease  in  minority  carrier  lifetime  by  crystalline 
imperfections.    An  experiment  Which  allows  an 
effective  surface  to  volume  chahge  in  the  same 
sample  has  shown  that  surfaced  dominate  as  the 
origin  of  1/f  noise.    Using  the  field  effect  to  alter 
occupancy  of  surface  states  it  \^s  been  determined 
that  the  noise  level  decreases  as  the  surface  barrier 
is  reduced.    There  is  some  evidence  for  a  noise     ^ 
'minimum  when  the  surface  fefmi  level  matches  that 
of  the  bulk,  but  this  needs  fur  her  confirmation.    A 
search  for  critical  fluctuation^  in  solids  has  dis- 
covered the  existence  of  such 

curie  point  in  single  crystal  BiTiOs.    Experiments 
on  critical  point  fluctuations  at  the  superconducting 
transition  of  single  crystal  tir  are  also  in  progress. 


Armour  Research  Foundation,  Chicago,   111 
PRESSURE  EFFECTS  AND  CONFIGURATION  COOR 
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Since  a  straightforward  extens 
Johnson  configuration  coordinate 
excited  state  of  KCl(Tl)  couplec 
of  thermodynamic  equilibrium 
changes  in  the  emission  ratio, 
lend  support  to  their  model, 
tives  of  the  sort  considered  by 
and  Knox  may  be  better  able  to 
situation.    These  latter  sugges 
to  predict  small  changes  in 
pressure. 
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of  the  Williams  and 
curves  for  the  first 
with  their  assumption 
equires  very  large 
:hese  results  do  not 
appears  that  alterna- 
'attcrson  and  Klick 
describe  the  actual 
qions  can  be  arranged 
sity  ratio  due  to 


Div.  of  Applied  Matl  ematics,  Providence, 


Brown  U 

R.   I. 
SINGLE  CRYSTAL  PLASTICIT^ 
111.   THEORIES  OF  PLASTIC  D 
SINGLE  CRYSTALS,  by  Robert 
on  Contract  N7onr-358,  T.   O. 
72  refs.   All   S-3,  ATI- 143  136. 
Order  from  LC  mi$7.  80,  ph$25 


A  SURVEY.   PART 
iFORMATION   OF 
C.  Meacham.   Rept. 

15  Aug  48,    16  Ip. 


Contents: 

An  estimate  of  the  shear  streng 

crystal 
The  Becker  -  Orowan  theory  of  s 
A  two-dimensional  dislocation - 
Taylor  theory  of  work  hardenin 
The  Burgers'  combination  of  the 

Taylor  theories 
Kochendiirfer's  contribution  to 

of  plastic  deformation 
Further  applications  of  the  dis 


California  U.  ,  Los  Angeles. 
DIELECTRIC  AND  MAGNETIC 
MATERIALS  AT  MICROWAVE 
W.   D.   Hershberger.   Summary 
31  Dec  57  on  Contract  N6onr-27$ 
20  refs.  Dept.  of  Engineering  r 
Order  from  LC  mi$l.  80,  ph$l. 


Reiffel.    Techni- 
24  July  59, 


DINATE  MODELS  OF   KCl(Tl) 

cal  note  no.  3  on  Contract  AF  4^(638)113. 

8p.   9  refs.    AFOSR-TN-59-761 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  523 
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PROPERTIES  OF 
FREQUENCIES,   by 
ept.   for  Dec  50- 
19.   Apr  58,  5p. 
(pt.  58-31. 
0  PB  138  839 


A  summary  including  a  list  of  technical  papers. 


Carnegie  Inst,  of  Tech.  ,   Pittsburgh,   Pa. 
THEORY  OF   SHALLOW  ACCEPTOR  STATES  IN 
SILICON  AND  GERMANIUM,   by  Daniel  Schechter. 
Technical  rept.  no.  4  on  Contract  Nonr-760(13). 
7  Mar  58,  137p.   48  refs.    AD- 207  307. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  138  559 

A  qualitative  discussion  is  presented  of  shallow  im- 
purity states  in  Si  and  Ge,  with  emphasis  on  the 
acceptor  states.    The  exp)erimental  data  concerning  the 
bound  acceptor  states  is  summarized.    The  valence 
band  structure  in  Si  and  Ge  in  the  vicinity  of  the  hand 
maxima  is  reviewed.    TTie  derived  effective  mass 
equations  have  the  form  of  a  system  of  coupled  equa- 
tions,  but  due  to  the  complexity  of  these  equations 
exact  solution  was  impossible  for  Si  and  Ge.    The 
standard  variation  method  for  calculation  of  energy 
levels  was  followed.    Trial  functions  were  obtained  for 
the  ground  state  and  the  first  4  excited  states  using 
group  theoretic  considerations.    TTie  energies  of  these 
states  were  then  calculated  in  the  extreme  limits  of 
zero  and  infinite  spin-orbit  coupling.    Corrections 
were  made  to  these  energy  levels  to  take  account  of 
the  actual  spin-orbit  coupling.    When  the  results  were 
compared  with  experiment,   the  agreement  was  found 
to  be  only  qualitative.    Possible  reasons  for  this  are 
discussed. 


Colorado  State  U.  ,   Fort  Collins. 
STUDIES,    RESEARCH  AND  INVESTIGATIONS  OF 
THE  OPTICAL  PROPERTIES  OF  THIN  FILMS  OF 
METALS,    SEMI-CONDUCTORS  AND  DIELECTRICS, 
by  Lawrence  N.  Hadley,  Jr.    Final  rept.  for  16  Feb- 
13  Aug  58  on  Contract' DA  44-009-eng-3410. 
13  Sep  58,   2()p.   4  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  448 


Cornell  U. ,   Ithaca,  N.  Y. 
MICROWAVE  STUDIES  OF  COLOR  CENTERS  IN 
BARIUM  OXIDE,  by  J.  W.  Carson,  D.  F. 
Holcomb,  and  H.  Ruchardt.    Technical  rept.  no.  3 
on  Contract  Nonr-401(15).    20  Nov  58,   19p. 
16  refs:  AD- 207  203. 
Order  from  LC  mi$2.  40,  ph$3. 30       PB  143  470 

Electron  spin  resonance  absorption  measurements 
have  been  made  at  9300  mc/sec  on  BaO  crystals 
with  excess  barium.    No  spin  resonance  is  ob- 
served which  can  be  associated  with  the  imperfec- 
tion responsible  for  the  optical  absorption  band  at 
2,0  ev.  Large  non-resonant  microwave  losses  are 
also  observed  in  the  colored  crystals.    The  present 
measurements  are  unable  to  distinguish  between 
conduction  in  colloidal  barium  particles  and  elec- 
tronic conduction  in  crystalline  BaO  itself  as  the 
source  of  the  large  losses. 


Cornell  U. ,  Ithaca,   N.  Y. 
SECONDARY  POSITIVE  ION  EMISSION  FROM 
METAL  SURFACESt  by  Richard  C.  Bradley.    Techni- 
cal rept.  no.  8  on  Theoretical  and  Experimental 
Investigations  of  the  Atomic  Phenomena  Occurring 
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on  and  near  the  Surfaces  of  Solids,  Contract  AF 
18(600)674.    1  Sep  58,   33p.    11  refs.    AFOSR-TN-58- 
642;  AD- 162  174. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  138  503 

Secaidary  positive  ions  ejected  from  surfaces  of  Mo, 
Ta,  and  Pt  under  bombardment  by  inert  gas  ions  of 
.low  energy  (  <   1000  ev)  have  been  studied  in  high 
vacuum  (  <-  lO'^mm  of  Hg  of  background  gases) 
using  a  mass  spectrometer.    Quanrirative  analyses 
based  on  abundance  ratios  of  the  ions  are  unreliable. 
Application  of  the  technique  to  the  investigation  of 
surface  kinetics  seems  highly  promising. 


Cornell  U.,  Ithaca,  N.  Y. 
THALLIUM  TUNGSTEN  BRONZE;  A  NEW  DEFECT 
STRUCTURE,  by  M.  J.  Sienko.   Rept.  on  Contract  AF 
49(638)191.  1  July  59,  21p.  7  refs.  AFOSR-TN- 
59-504;  AD-215  929. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  000 

Thallium  tungsten  bronzes.  TlxWOa,  have  been  pre- 
pared ranging  in  composition  from  x  =  0.19  to 
xrO.36.  Preparation  methods  included:  (1)  heating 
TI2WO4,  WO3,  and  W;  (2)  vapor  phase  reaction  of  Tl 
and  WO3;  (3)  electrolysis  of  TI2CO3  and  WO3 
mixtures . 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,  D.  C. 
FREQUENCY  SHIFT  CAUSED  BY  FERRITE 
SPHERE  IN  A  RECTANGULAR  COAXIAL  CAVITY, 
by  John  E.   Tompkins.   20  Jan  58,   8p.   8  refs.   TR-549. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  894 

A  frequency- shift  expression  is  obtained  for  a  rec- 
/  [angular- coaxial  cavity  containing  a  small  magne- 
tized ferrite  sphere,  utilizing  a  method  of  character- 
istic impedance  due  to  Magnus  and  Oberhettinger. 


^  Electrical  Engineering  Research  Lab.  ,  U.  of 
Illinois,  Urbana. 
EFFECT  OF  HEAVY  DOPING  ON  THE  DIFFUSION 
OF   IMPURITIES  IN  SILICON,  by  Michael  Francis 
Millea.   Technical  note  no.   3  on  Contract 
AF  49(638)417.    15  July  59,  50p.   27  refs.   AFOSR- 
TN-59-460;  AD-215  265. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  673 

The  diffusivities  of  P,  Sb,  Sn  and  In  in  heavily  doped 
n-type  (5  x  1019  atoms/cm3),  and  heavily  doped 
p-type  (2  x  1020  atoms/cm3)  silicon  have  been  meas- 
ured to  obtain  information  on  diffusion.    The  meas- 
ured diffusivities  of  P  and  Sb  in  n-type  are  twice  their 
values  in  intrinsic  silicon;  their  diffusivities  in 
p-type  are  one  half  those  in  intrinsic  silicon.    Pos- 
sible diffusion  mechanisms  for  substitutional  im- 
purities in  silicon  are  discussed  in  the  light  of  these 
and  other  data. 

General  Electric  R^^^^^^^^  ^ab      Schenectady    N.  Y. 
ION  DRIFT  JN  AN  N'P  JUNCTION  by  E^N^^PeH- 
Srientific  rent    no.  1  on  Contract  AF  19(604)5:3=>i. 
H  Aug  59,  39p.   21  refs.    AFCRC-TN-59-586. 

Sr'ie'r'f'rom  LC  mi$3.  00,  ph$6.  30  PB  143  361 


If  a  reverse  bias  is^ applied  to  an  np  junction  at  a  suf 
ficiently  elevated  temperature  to  give  either  the  donor 
or  the  acceptor  ions  apprecia-ble^obllity,  the  ions 
will  drift  in  the  electric  field  of  the  junction  to  pro- 
duce an  intrinsic  semiconductor  region  between  the  n 
and  p  regions.    Such  ion  drift  offers  a  simple  and 
straightforward  method  for  investigating  diffusion 
constants,  as  well  as  chemical  interactions  within  the 
host  lattice  which  affect  this  diffusion.    Prelimmary 
results  indicate  its  feasibility  for  "^^-^.".^^f^^e  dif- 
fusion constant  of  Li  in  Si  to  as  low  as  10  i»cm  /sec 
and  also  for  measuring  the  effect  of  Li-oxygen  and 
U  acceptor  interactions  in  decreasing  the  diffusion 

rate. 


Illinois  U.  ,  Urbana. 
PHOTOCONDUCTIVE  HALL  EFFECT  IN  SILVER 
BROMIDE,   by  Dwight  C.  Burnham.   Rept.  on  Contract 
AF  18(600)662.    June  59,   225p.   84  refs.    AFOSR-TN- 
59-717;  AD-226  402. 
Order  from  LC  mi$9.  90,  ph$34.  80  PB  143  598 

Using  techniques  developed  by  Kobayashi  and  Brown, 
the  Hall  mobility  of  electronic  carriers  in  silver 
bromide  was  investigated  in  the  low-temperature 
range.    Other  features  of  the  transient  photoconduc- 
tivity of  silver  bromide  were  studied.    Two  of  the 
samples  used  in  the  Hall  effect  studies  were  cut  from 
an  ingot  purified  by  zone- refining  techniques.    Zone- 
refining  procedures  and  results  are  described. 


Illinois  U.  ,   Urbana. 
THE  SELF  ENERGY  OF  A  HELICAL  DISLOCA- 
TION   by  Ronald  de  Wit,   Doctoral  thesis.    Rept.  on 
Contract  Nonr- 1834(12).    Nov  58,   131p.   31  refs 
Order  from  LC  mi$6.  90.  ph$21.  30  PB  143  435 

A  review  of  dislocation  theory  is  given,  which  in- 
eludes  Kroner's  "continuum  theory  of  dislocations  and 
internal  stresses.  "  This  theory  leads  to  an  energy 
expression  for  a  dislocation  in  terms  of  a  double  line 
integral  along  the  dislocation  line.    For  the  isotropic 
case  this  expression  is  used  to  find  the  self  energy  of 
straight,  circular,  cylindrical  and  helical  disloca- 
tions    The  connection  with  magnetostatics  is  pointed 
out     The  helical  dislocation  is  assumed  to  have  a 
uniform  shape  with  the  Burgers  vector  along  its  axis. 
The  axial  length  of  the  helix  is  large  compared  to  its 
radius  and  the  radius  is  large  compared  to  the  dislo- 
cation "cross  section",  which  is  of  the  order  of  a 
Burgers  vector.    For  a  helix  of  many  turns  and  arbi- 
trary pitch  an  expansion  in  a  Fourier  cosine  series  is 
used     The  self  energy  is  found  in  terms  of  elemen- 
tary functions  and  Kapteyn  series  of  Bessel  functions. 


Institute  of  Mathematical  Sciences,  New  York  U. . 

ELECTROLYTIC  CONTACTS  FOR  PHOTOCONDUC- 
TIVITY MEASUREMENTS,  by  H.  Kallman  and 
M.  Pope.    Technical  rept.  on  Contract  Nonr-285(25). 

4  Dec  58,   5p.  ,  ^o  o>i/. 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  846 

A  cell  was  made  which  provided  simultaneous  elec- 
trical and  optical  access  to  an  anthracene  single  crys- 
tal   facilitating  photoconductivity  studies.    The  cell 
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and  electrolyte  transmitted  moife  than  90  per  cent  of 
the  incident  radiation  at  3650  A.    The  results  of  A.  C. 
and  D.  C.   photoconductivity  measurements  made  with 
this  cell  will  be  published  in  a  f  arthcoming  article. 


Maryland  U. ,   College  Park. 
VBRATIONAL  THERMODYNAMIC  PROPERTIES  OF 
LATTICES  WITH  DEFECTS,  by  Jagadishwar 
Mahanty.    Rept.  on  Contract  Af  49(638)399.    Aug  59, 
lOOp.    34  refs,    Dept.  of  Physits.    Technical  rept. 
no.   145;  AFOSR-TN-59-758. 
Order  from  LC  mi$5.  40,  ph$II>.  30  PB  143  680 

Techniques  have  been  developed  for  evaluating  the 
changes  in  the  vibrational  properties  of  a  lattice  due 
to  the  presence  erf  defects,  and  they  have  been  applied 
to  the  study  of  the  effect  d  defects  on  some  lattice 
models.    Methods  for  extending  the  applicability  c^ 
these  techniques  to  the  case  of  more  complicated 
lattices  are  indicated  and  the  djiscrete  frequencies 
that  arise  due  to  an  isotope  def^t  m  lattices  with 
coupled  displacement  components  are  computed. 


Massachusetts  Inst,  of  Tech.  J  Cambridge 
THE  DUCTILE  FRACTURE  Of  METALS,   by 


Ebner,  and  Donald 
7  on  Contract  Nonr- 


vValter  A.   Backofen,   Merrill  L 

H.   Avery.   Technical  rept.   no. 

1841(25).    I  May  58,  61p.   20  refs;  AD- 161  847 

Order  from  LC  mi $3.  90,  ph$lol  80  PB  142  905 


Contents: 

Hardening  characteristics  of  fX}|lycrystalline  cojjper 

under  fatigue  loading  j 

Fatigue  in  single  crystals  of  copper 
Electroshaping  of  copper  single  crystals 


Massachusetts  U.  ,  Amherst. 
GEOMETRIC  RELATIONSHIPS 
FRACTION  FROM  ORIENTED 
YLENE,  by  Richard  S.  Stein.   Technical 
Contract  Nonr- 21 51(00).   13  Nov 
Order  from  LC  mi $2.  40.  ph$3. 


FOR  X-RAY  DIF- 
FILMS  OF  POLYETH 
rept.  no.   Son 
58,    12p.  AD- 207  348. 
30  PB  143  475 


An  automatic  x-ray  diffractomeer  employing  geiger 
counter  or  scintillation  counter  scanning  has  been 
constructed.    The  geometric  re^tionships  involved  in 
determining  the  distribution  of  drystal  orientations  of 
polyethylene  with  this  diffracrometer  are  developed. 


Microwave  Lab.    [Stanford  U 
PROPERTIES  OF  FERROELECTRIC 
AT  HIGH  FREQUENCIES,  by 
rept.  for  1  Nov  54-31  Dec  58  o<i 
225(18).    [1958]   3p.    ML  Rept. 
Order  from  LC  mi$l.  80,  ph$l 


Ceranics 


New  York  State  Coll.  of 
PHOTOCONDUCTIVITY  IN  CAa)MIUM 
by  Clyde  Emerson  McNeUly. 
Nonr- 1503(01).   July  58,   98p 
Order  from  LC  mi$5.  40,  ph$15 
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Calif. 

CRYSTALS 
T.  Jaynes.    Final 
Contract  Nonr- 
no.  565. 
80  PB  143  842 


Alfred  U. 
TELLURIDE, 
jpt.  on  Contract 
refs.    AD- 202  407. 
30        PB  144  263 


Single  crystals  of  cadmium  telluride  with  an  impurity 
concentration  of  about  10^''  cc"^  have  been  prepared. 
Vacuum  plated  indium  electrodes  were  used  on  n-type 
crystals  while  gold  deposited  from  gold  chloride  solu- 
tion was  used  on  p-type.    Thermal  aaivation  energy 
measuremetxs  indicate  ^n  intrinsic  activation  energy 
of  1.  5  eV  in  the  temperature  range  350°  -  20^.    The 
wavelength  for  maximum  intrinsic  photoconductivity 
is  given  by  the  expression: 

A(  A  )  -    8100    -^   2.06  T. 


Pennsylvania  State  [U.  ]  Mineral  Industries  Experi- 
ment Station  [University  Parkj. 
HYDROTHERMAL  CRYSTAL  STUDIES,  by  Rustum 
Roy,  R.  C.  DeVries  and  others.   Rept.  no.   4  for 
1  July  51-30  June  52  on  Ccmtract  DA  36-039-8C-5594. 
15  July  52,   150p.   41  refs. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  143  125 

Studies  on  phase  equilibrium  in  the  systems 
KF-MgF2  and  AgF-ZnF2.  structural  relations  anxjng 
the  mixed  oxides  of  the  rrivalent  elen^nts,  and  the 
crystal  structure  of  Y(0H)3  and  La(0H)3.    Phase  equi- 
librium studies  in  the  system  K20-Al203-Si02-H20 
have  been  undertaken  to  define  the  pressure,  tem- 
perature and  composition  limits  for  the  synthesis  of 
muscovite.    (See  also  PB  140  448) 


Pennsylvania  State  [U.  ]  Mineral  Industries  Experi- 
ment Station  [University  Park]. 
INVESTIGATIONS  CONCERNING  SYNTHETIC 
LAYER   LATTICE  SIU GATES.   L  THE  SERPEN- 
TINE-AMESITE  JOIN  IN  THE  SYSTEM  MgO-Al203- 
Si02-H20  AND  CLASSIFICATION  OF  THE  CHLO- 
RITE MINERALS,  by  B.   W.   Nelson  and  Rustum  Roy. 
Technical  rept.  no.  9  (Quarterly  progress  rept.  no. 
9),   1  July- 30  Sep  53,  on  Hydrothermal  Crystal  Stud- 
ies, Contract  DA  36-039- sc- 5594.  5  Oct  53,  79p. 
45  refs. 
Order  from  LC  mi$4.  50.  phJ12.  30  PB  143  128 

The  two- layer  and  four  layer  silicate  structures  are 
being  studied  with  respect  to  limits  of  ionic  substitu- 
tion.   The  formation  and  stability  of  the  brittle  micas 
is  also  being  studied.    New  areas  of  work  include 
anion  and  cation  substitution  in  the  silica  structures 
especially  quartz,  and  the  attempts  to  make  more  in- 
verse, semi-inverse  and  jArtial  semi-inverse  perov- 
skite  structures.  (See  also  PB  140  192) 


Pennsylvania  State  [U],  Mineral  Industries  Experi- 
ment Station  [University  Park]. 
MULTIPLE  ICN  SUBSTITUTION  DM  TOE  PEROV- 
SKITE  LATTICE  [AND]  PHASE  EQUILIBRIA  IN  TOE 
SYSTEM  BaTi03-CaTi03,  by  Rustum  Roy  and 
R.  C.  DeVries.  Technical  rept.   nos.   10-11  (Quarterl> 
progress  rept.   no.   11)  1  Jan- 31  Mar  54,  on  Hydro- 
thermal  Crystal  Studies,  Contract  DA  36-039- sc- 
5594.   8  Apr  54,  53p.    15  refs. 
Order  from  LC  mi $3.  60.  ph$9.  30  PB  143  127 

A  fairly  large  number  of  new  oxide  phases  typified 
by  such  compositions  as  KLaTi206.  Sr2CrTaOfe, 
Ba3NiNb209  and  BaKTiNbO^  have  been  synthesized 
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and  shown  to  have  the  perovskite  structure.    Anion 
substitution  successfully  yields  compounds  with  this 
structure  only  when  it  is  complete  -  no  mixed-anion 
perovskites  were  encountered.    Very  few  perovskites 
with  anions  other  than  O^'  or  F"  have  been  found. 
Phase  equilibria  in  the  system  BaTiO^CaTiOs  have 
been  investigated  by  quenching,  thermal  analysis  and 
pellet- melting  methods.    The  system  is  character- 
ized by  extensive  solid  solution  with  a  minimum  at 
17%  CaTi03,   1585  t  5^0.    The  extent  of  the  hexagonal 
BaTi03  phase  region  toward  CaTi03  is  less  than  1%. 
The  temj)erature  of  the  tetragonal- cubic  BaTiOs  in- 
version is  lowered  gradually  by  additions  of  CaTi03 
to  SS^C.    Due  to  the  small  temperature  range  of  the 
BaTi03  ss  ■♦■  liquid  regions  a  wide  range  of  composi- 
tions are  satisfactory  for  crystal  growing  in  this 
system. 


Syracuse  U.  Research  Inst.  .  N.   Y. 
ELECTRON   SPIN  LATTICE  RELAXATION  IN  PHOS- 
PHORUS DOPED  SILICON,   by  A.  Honig  and  E.   Stupp. 
Technical  rept.  no.   1  on  Contract  AF  18(603)50. 
30  June  59,  48p.   18  refs.  AFOSR  TN-59-715. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  023 

Electron  spin  -  lattice  relaxation  in  phosphorus  doped 
silicon  has  been  investigated  over  a  magnetic  field 
range  of  0  -  11,000  oersteds,  a  temperature  range  of 
1.  250K.  to  4.  20K.    Three  distinct  relaxation  mecha- 
nisms have  been  identified,  and  their  functional  de- 
pendence on  magnetic  field,  temperature  and  concen- 
tration have  been  determined. 


Uppsala  U.  (Sweden). 
BORIDES  AND  SILIQDES  OF  TOE  PLATINUM 
METALS,  by  Bertil  Aronsson,  Jan  Aselius  and  Erik 
Stenberg.   Technical  note  no.   5  on  Contract 
AF  61(052)40.    3  July  59.  6p.  7  refs.  AFOSR  TN- 
59-414.  AD-214  561. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  142  971 

Three  new  structure  types  (tentatively  notated  as 
RU7B3-.  RhB-  and  IrB- 1-2- types)  are  discussed 
briefly. 


Uppsala  U .  (Sweden) . 
THE  CRYSTAL  STRUCTURE  OF  SnCl4.2SeOCl2,  by 
Yngve  Hermodsson.  Technical  note  no.  6  on  Contract 
AF  [61](052)43.  20  Aug  59,  15p.  25  refs.  AFOSR-TN- 
59-723. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  636 

The  crystal  structure  of  the  addition  compound 
SnCl4.2SeOCl2  has  been  determined  and  refined  from 
three-dimensional  X-ray  data. 


Uppsala  U.  (Sweden). 
TOE  CRYSTAL^STRUCTURE  OF  (Tia4.  POCl3)2, 
by  Carl-Ivar  Branden  and  Ingvar  Lindqvist.    Techni- 
cal note  no.  7  on  Contract  AF  61(052)43.    20  Aug  59, 
13p.    17  refs.    AFOSR-TN-59-722;  AD-226  387. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  143  918 

The  crystal  structure  of  (TiCl4.  PC)Cl3)2  has  been 
determined  from  three-dimensional  X-ray  data.    The 


structure  is  built  up  of  dimeric  molecules 
(TiCU-  POCl3)2  with  double  chlorine-bridges  be- 
tween the  two  titanium  atoms  of  the  dimer.    The 
coordination  around  the  titanium  atom  is  octahedral. 
The  oxygen  atom  in  POCI3  functions  as  donor  atom. 
The  aRJroximately  tetrahedral  structure  d  POCI3 
is  preserved.    The  nature  of  the  acceptor -donor  in- 
teraction in  addition  compounds  where  oxychlorides 
function  as  donor  molecules  is  discussed. 


Uppsala  U.  (Sweden). 
AN  X-RAY  STUDY  OF  PHOSPHIDES  OF  THE 
PLATINUM  METALS,  by  Stig  Rundqvist.   Technical 
note  no.  7  on  Contraa  AF  61(052)40.    29  July  59,  5p. 
11  refs.    AFOSR-TN-59-656. 
Order  from  LC  mi$l.  80,  ph$l.  80         PB  143  919 

The  present  author  has  started  an  X-ray  powder  and 
single— crystal  invesdgaticm  d  phosp>hides  of  the 
platinum  metals  in  order  to  establish  the  composi- 
tions of  the  phases  and  to  determine  the  crystal 
structures.   A  preliminary  report  of  the  work  is 
given. 


Westinghouse  Electric  Corp,  ,   East  Pittsburgh,  Pa. 
MAGNETO- OPTICAL  EFFECTS  IN   FERROMAG: 
NETIC  OXIDES,  by  P.  Bailey.  Scientific  rept.  no.   1, 
15  Mar- 15  June  59,  on  Contract  AF  19(604)5529. 
15  June  59,   17p.   11  refs.  AFCRC-TN-59-395,At  22^'^-? 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  629 

The  Faraday  rotation  exhibited  by  magnetized  sections 
of  yttrium  and  gadolinium  iron  garnets  was  measured 
in  the  wavelength  range  1  -  15^    Measurements  made 
on  Q-Fe203  in  the  visible  and  near  infra-red  at  room 
temperature  indicated  absorption  peaks. 


Willow  Run  Labs.  ,   U.  of  Michigan,  Ann  Arbor. 
RESONANCE  ABSORPTION  OF  PARAMAGNETIC 
IONS  WITH  SPIN  5/2:  CaC03:Mn.   by  Chihiro  Kikuchi. 
Technical  memo,  on  Proj.  Michigan,  Contracts 
AF  49(638)68  and  DA  36-039-sc-78801.    Aug  59,  39p. 
12  refs.    2616- 10- R;  AFOSR- TN- 59- 220;  AD-211  802. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  143  181 

The  theory  of  the  paramagnetic  resonance  absorption 
of  ions  with  S— 5/2  in  crystalline  fields  of  trigonal 
symmetry  is  presented  using  manganous  ions  in  calcite 
as  an  example.    It  is  shown  that  the  experimental  re- 
sults observed  by  Hurd,  Sachs,  and  Hershberger  can 
be  accounted  for  by  assuming  that  the  manganous  ions 
occupy  the  two  nonequivalent  Ca*"^  sites  at  random. 
Much  erf  the  theory  presented  here  is  also  applicable 
to  Al203:Fe,  which  is  a  potential  material  for  a  zero- 
field  maser. 


Theoretical  Ph)^sics 


Avco  Research  Lab.  ,  Everett.  Mass.  ^„^^^ 

THE  PRODUCriCN  AND  STUDY  OF  HIGH  SPEED 
SHOCK  WAVES  IN  A  MAGNETIC  ANNULAR  SHOCK 
TUBE,  by  Richard  M.  Patrick.   Rept.  on  Contract 
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AF  49(638)61.  July  59,  42p.    l> 
59,  AFOSR-TN-59-845.  AD- 2^5 
Order  from  LC  mj$3.  30.  phj 


A  magnetic  annular  shock  tub^  has  been  used  to  pro- 
duce nnagnetically  driven  shocc  waves  with  very  high 
velocities.    Experiments  were  carried  out  with  this 
device  with  two  magnetic  field  configurations  ahead  of 
the  shock  front.    The  first  configuration  had  a  mag- 
netic field  ahead  of  the  shock    ront  in  the  direction  of 
owtion  of  the  shock.    In  the  second  configuration  the 
magnetic  field  ahead  of  the  shock  had  its  principal 
component  in  the  plane  of  the  ; shock  front  and  a  small 
component  in  the  direction  of  notion  of  the  shock. 
The  continuum  radiation  emitded  by  the  shock- heated 
plasma  was  measured  with  ph<)tomultipliers.    The  use 
of  probes  to  measure  the  chanfee  in  the  local  magnetic 
field  in  the  shock  front  was  investigated.    With  the 
second  configuration  shock  velocities  in  excess  of 
4  X  10^  cm/ sec  were  measured  in  hydrogen.    For 
these  high  speed  shock  waves, 
obtained  from  nneasured  rise 
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a  shock  thickness  was 
imes  ol  the  emitted 


visible  radiation.    These  shoe  c  thicknesses  are  thin- 


ner than  the  mean  free  jjath  in 
ma,  an  observation  which  ag 
prediction. 


the  shock- heated  plas- 
ses  with  a  theoretical 


Avco  Research  Lab.  ,   Evereit 
THEORY  OF  THE   FLOW   IN 
ANNULAR  SHOCK  TUBE,  by 
Harry  E.  Petschek.   Rept.  on 
July  59,  37p.  7  refs.   Researcn 
59-846.  AD-225  774. 
Order  from  LC  nu$3.  00,  ph$<(.  30 


Mass. 
THE  MAGNETIC 
Nelson  H.   Kemp  and    ^ 
:ontract  AF  49(638)61. 
rept.   60.  AFOSR-TN- 


PB  143  521 


This  paper  gives  a  theoretical  description  of  the  prop- 
erties of  the  gas  flow  in  the  magnetic  annular  shock 
tube.    This  shock  tube  uses  a  nagnetic  field  to  drive 
a  shock  wave  through  an  annular  region,  producing  a 


very  high  temperature  plasma 


particular  configuration  allows  a  fairly  precise  calcu- 
lation of  the  flow  parameters.    Numerical  calculations 
of  the  significant  flow  propert  es  for  a  complete  range 
of  the  initial  field  strength  an(  1  orientation  have  been 
made  and  are  presented  grapHcally. 


Institute  for  Fluid  Dynamic 
matics,  U.  of  Maryland, 
THE  WAVE  MOTIONS  OF 
RADIATI  ON-  ELECTRO- 
by  S.   I.   Pai  and  A.   I.  Speth. 
AF  49(638)401.    July  59,  23p. 
BN-180;  AFOSR-TN-59-879, 
Order  from  LC  mi$2.  70. 
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The  fundamental  equations  of 
magneto- gas  dynamics  are  fi 
equations  are  linearized  unddr 
exists  an  externally  applied 
Wave  motions  of  infinitesima 
divided  into  a  transverse 
are  analyzed.    Radiation  ph 
only  on  the  longitudinal  wave 
wave  is  independent  of  the  ra^iat 
tion  effect  is  characterized 
parameter  which  is  the  ratio 
the  gasdynamic  pressure, 


br 


For 


It  is  shown  that  this 


and  Applied  Mathe- 
Cdllege  Park. 
SVIALL  AMPLITUDE  IN 
MAGNETO-GAS  DYNAMICS. 
Rept.  on  Contract 
8  refs.   Technical  note 
i\D-225  691. 

80  PB  143  387 


radiation-electro- 
st  discussed.    These 
the  condition  there 
iform  magnetic  field, 
amplitude  which  may  be 
and  a  longitudinal  wave, 
exert  influence 
while  the  transverse 
ion  field.    The  radia- 
introducing  a  radiation 
of  radiation  pressure  to 
ideal  plasoia,  it  may 


enomena 


be  expressed  in  terms  of  an  effective  radiation  sound 
speed.    Various  simple  cases  of  this  wave  motion  of 
small  amplitude  in  radiation  electro- magneto-gas  dy- 
namics have  been  discussed.    The  condition  where  the 
radiation  effect  becomes  important  is  also  discussed. 


Microwave  physics  Lab.,   Sylvania  Electric 
Products,  Inc.,  Mountain  View,  Calif. 
IMPROVED  MICROWAVE  TECHNIQUES  FOR 
MEASURING  PLASMA  PARAMETERS^  by  Jaan 
Kannelaud  and  Romayne  F".  Whitruer.    Scientific 
rept.  no.   1  on  Investigation  of  Non- Linear  Pheno- 
mena Associated  with  Ionized  Plasmas,  Contract 
AF  19(604)4083.    22  July  59,  39p.    9  refs. 
AFCRC-TN-59-578.  AD-225  405. 
Order  from  LC  mi$3.00,  ph$6.30         PB  143  494 

A  study  is  made  of  microwave  methods  for  per- 
forming measurements  of  plasma  characteristics. 
A  discussion  is  given  of  the  assumptions  made  in 
the  theoretical  analysis  and  of  means  for  satisfying 
these  conditions  experimentally.    An  experimental 
arrangement  was  designed  and  tested  in  an  attempt 
to  determine  the  relative  importance  of  experi- 
mentally satisfying  the  various  assumptions.    It  was 
found  that  the  frfiase  shift  measurements  (which 
yield  the  electron  density  in  the  plasma)  were  re- 
latively insensitive  to  many  of  the  analytical  condi- 
tions.   However,  the  plane  wave- -infinite  medium 
assumption  imposes  serious  restrictions  on  the 
manner  in  which  attenuation  measurements  (which 
yield  the  election -neutral  particle  collision  fre- 
quency) are  performed. 


Rome  Air  Development  Center,  Griffiss  AFB, 

N.  Y. 
THE  STATUS  OF  MICROWAVE  PLASMA  PHYSICS, 
by  Daniel  J.  Kenneally.    Summary  rept.  Aug  59, 
34p.    105  refs.    RADC-TN-59-200;  AD-2i7  680. 
Order  from  LC  mi$3.00,  ph$6.  30         PB  143  907 

An  attempt  is  made  to  determine  the  present  status 
of  those  aspects  of  plasma  physics  which  are  mainly 
concerned  with  the  interaction  of  microwave  signals 
with  plasma  media.    The  basic  equations  are  pre- 
sented.   Typical  methods  of  plasma  generation  and 
shock  simulation  are  presented.    Certain  recommen- 
dations are  shovm  to  be  appropriate  with  respect  to 
facilities  and  technical  manpower  presently  availably 
In  particular,  the  study  and  exploitation  of  hot  plasma 
interactions  is  shown  to  be  worthy  of  further  effort. 
In  addition,  a  cold  plasma  as  a  microwave  network 
element  is  shown  to  be  an  extremely  desirable  and 
technically  feasible  area  for  unique  exploitations. 


Thermodynamics 


Air  Force  Missile  Development  Center,  HoUoman 

AFB,  N.  Mex. 
CALCULATION  OF  THE  CONCENTRATION  OF  THE 
SOLAR  RADIATION  THROUGH  THE  FOCAL  SPOT 
OF  A  PARABOLIC  MIRROR  ON  THE  BASIS  OF  A 
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NON- UNIFORM  SUN,  by  Alfred  W.  Simon.    Sep  59, 

I7p.    5  refs.    AFMDCTN-59-23. 

order  from  LC  mi$2.  40,  ph$3.  30  PB  143  186 

TTie  concentration  of  energy  through  the  focal  spot 
of  a  parabolic  mirror  is  calculated  on  the  basis  of 
data  given  by  Abetti  on  the  variation  of  intensity 
across  the  face  of  the  image  of  the  solar  disc  as  a 
function  of  the  radius  of  the  point  considered.    The 
result  is  66,078  cal/cm^/minute  on  die  basis  of  a 
value  of  the  solar  constant  of  1. 76  cal/cm Vminute. 
The  value  agrees  closely  with  that  of  Jose  obtained 
on  the  basis  of  an  empirical  formula. 


Air  Force  Missile  Development  Center,  Holloman 

SOLAR  FURNACE  SUPPORT  STUDIES,  VOLUME  II. 
1959  292p  38  refs.  AFMDC-TR-59-15;  AD-213  260. 
Order  from  LC  mi$ll.  10,  ph$44.  10        PB  143  633 

Contents:  . 

Design  of  a  solar  furnace  and  the  calculation  of  con- 
centration using  spherical- mirror  elements 
Aerodynamic  stability  of  a  heliostat  structure 
Oscillations  of  a  rigid  heliostat  mirror  caused  by 

fluctuating  wind 
Studies  on  thermal  effects  on  solar  furnace  mirrors 
A  radiation  fluxmeter  for  high  intensity  applications 
Instrumentation  for  the  108-foot  diameter  cloudcroft 

solar  furnace 
The  proof  of  certain  laws  of  optics  used  in  solar 

furnace  calculations 
The  design  of  a  heliostat  mirror  for  a  solar  furnace 
The  design  of  the  condenser  of  a  solar  furnace  using 

non- parabolic  elements 
The  flux  through  a  focal  spot  of  a  solar  furnace 
Calculation  of  the  concentration  of  energy  at  points 
outside  the  focal  spot  of  a  parabolic  condenser 


Armour  Research  Foundation,  Chicago,  111. 
THE  MECHANICAL  PROTECTION  OF  THE  W/lr 
THERMOCOUPLE ,  by  Gary  Steven  and  Walter  C. 
Troy.  Rept.  no.  21.  13  Aug-5  Sep  49.  9  Sep  49,  Up. 
NEPA  1153-ARM-22;  AD-206  714. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  456 

The  installation  of  a  gas-fired  muffle  furnace  was 
completed.  Constructional  details  as  well  as  data  on 
the  furnace  operation  are  included  in  this  report.  The 
performance  of  the  furnace  was  checked  during  a  12- 
hour  run  at  a  temperature  of  1950^  to  1980OC.  During 
this  high  temperature  run,  an  unprotected  Ir/60%  Rh, 
40%  Ir  thermocouple  was  operated  satisfactorily  in- 
side the  furnace  muffle. 


Arnold  Engineering  Development  Center 

fTullahoma,  Tenn.  ] 
A  METHOD  OF  FORMING  CONTINUOUS 
EMPIRICAL  EQUATIONS  FOR  THE  THERMODY- 
NAMIC PROPERTIES  OF  AIR  FROM  AMBIENT 
TEMPERATURES  TO  15,  OOO^K,  WITH  APPLICA- 
TlONSk  by  Martin  Grabau.    Rept.  on  ARO,  Inc. 
Contract  AF  40(600)800.    Aug  59,  37p.    7  refs. 
AEDC-TN-59-102.  _  ,  .o  non 

Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  920 


Tills  work  relates  generally  to  automatic  data  re- 
duction for  arcdriven,  hotshot-type  wind  tunnels 
which  operate  at  high  stagnation  temperatures. 
Pressure  and  density  are  used  as  the  simplest 
independent  variables. 


Brown  U.  Div.   of  Engineering,  Providence,  R.   I 
THE  ELECTROPLASTIC  THICK- WALLED  SPHERE 
SUBJECTED  TO  RISING  TEMPERATURE  GRA- 
DIENTS, by  G.  R.  Cowper.  Technical  rept.  no.  9  on 
Contract  Nonr-562(20).  Nov  58,  30p.  8  refs.  Nonr- 
562(20)^;  AD- 207  361. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  412 

An  exact  solution  is  obtained  for  the  behavior  of  an 
ideal  elastoplastic  hollow  sphere  subjected  to  a  mono- 
tonically  increasing  temperature  gradient.    An  ap- 
proximate rigid- plastic  solution  is  also  developed  and 
conpared  with  the  exact  solution.    A  technique  for 
improving  the  approximate  solution  is  indicated. 
Finally,  the  extension  of  the  analysis  to  the  case  in 
which  yield  stress  depends  on  temperature  is 
discussed. 


Cryogenic  Engineering  Lab.  ,  National  Bureau  of 

Standards,  Boulder,  Colo. 
CRYOGENIC  DATA  BOOK,  by  Dudley  B.  Chelton  ani 
Douglas  B.  Mann.  Mar  59,   155p.  WADC  Technical 
rept.  59-8;  AD-208  155. 
Order  from  OTS  $3.  00  PB  151  837 

A  compilation  of  the  physical  properties  of  several 
liquefied  gases  and  a  number  of  structural  and 
thermal  insulating  materials  in  the  temperature  re- 
gion of  liquefied  gases  are  presented.    Specifically, 
the  liquefied  gases  treated  are  helium,  hydrogen  (para 
and  ortho),  hydrogen  deuterids,  deuterium,  nitrogen, 
oxygen  and  air.    The  data  is  presented  in  the  English 
system  of  units. 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,   D.  C 
THE  THERMAL  CONDUCTIVITY  OF   SOLIDS  AT 
HIGH  TEMPERATURES:  A  BIBLIOGRAPHY',   by 
W.  T.  K.  Johnson.    1  June  59.   71p.   474  refs.    TM-59-4. 
Order  from  OTS  $2.  00  PB  161  118 

A  total  of  474  references  is  given.    Most  of  the  refer- 
ences since  1940  are  accompanied  by  a  brief  descrip- 
tion of  content.    This  information  has  been  compiled 
in  connection  with  studies  on  thermoelectric 
generators. 


Electrical  Engineering  Research  Lab. ,  U.  of  Texas 

[Austin]. 
APPARENT  TEMPERATURES  OF   SOME  TERTIES- 
TRIAL  MATERIALS  AND  THE  SUN  AT  4.  3  MILLI- 
METER WAVELENGTHS,   by  C.  W.  Tolbert,  C.  O. 
Britt  and  A.  W.  Straiton.    Rept.  on  Contract  Nonr- 
375(6l).    1  July  57.  37p.  6  refs.    Rept.  no.  93. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  960 

This  report  describes  the  4.  3  millimeter  radiometer 
and  its  operational  characteristics,  the  temperature  of 
various  terrestrial  materials,  the  attenuation  through 
the  atmosphere  and  the  temperature  of  the  sun.    The 
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temperatures  of  the  terrestrial  materials  were  meas- 
ured for  vertical  and  horizontal  polarization  over  an 
angular  range  from  normal  incidence  to  near  grazing. 
The  attenuation  vertically  through  the  atmosphere 
ranged  isetween  I.  6  and  2.  3  decibels  during  the  meas- 
urement program.    The  sun  of  ^ical  disk  size  was 
found  to  be  between  10^  and  1.  ax  lO"*  degree  Kelvin  on 
May  3  and  June  17  of  1957.    Sinfce  the  apparent  tem- 
perature erf  the  materials  measured  is  dependent  upon 
their  reflectivity,  a  measure  c^  the  reflecting  charac- 
teristics of  water,  wood,  metaj,  grass,  asphalt, 
gravel  and  asbestos  at  4.  3  millimeter  wavelengths 
was  obtained. 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia.  Pa. 
DEVELOPMENT  OF  THERMOCOUPLES  FOR  USE 
ON  THERMOELECTRIC  GENBRATORS    Final  rept. 
for  30  Apr  47-30  Sep  50  on  Contract  W36-039-SC- 
33654.    fl950]  48p.    Rept.  no.  F^  1992- 13;  ATI-89  883. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  088 

The  development  ot  Zn-Sb  alloys,  properties  of  PbS, 
and  the  design  and  construction!  of  an  experimental 
thermoelectric  generatoj:.    Thejrmoelectnc  properties 
have  been  investigated  most  thoroughly  for  PbS  and 
the  intermetallic  compound  Zn-  Sb. 


Illinois  U.   [Urbana]. 
A  GENERAL  INVESTIGATION 
STRESSES  IN  SHELLS,   by  H. 
A.  P.  Boresi.  Technical  rept. 


Nonr- 1834(14). 

no.    124. 

Order  from  LC  mi$3.  90,  ph$l( 


OF  THERMAL 
L.   Langhaar  and 
o.   1  on  Contract 
Oct  57,  63p.   1*  refs.  T  &  AM  rept. 


mill 


A  general  theory  of  thermal  st 
veloped.    The  equations  for  snr 
shell  are  generalized  to  include; 
perature  distribution  that  is  an 
the  curvilinear  coordinates  (x. 
Additionally,  the  strain  energy 
elastic  isotropic  shell  is 
temperature  distribution 


Institute  of  Flight  Structures, 

New  York. 
UPPER  BOUNDS  AND  SAINT- 
IN  TRANSIENT  HEAT  CONDUCTION 
Boley.    Technical  rept.  no.  13 
226(20).    Dec  58.   8p.  7  refs. 
CE. 
Order  from  LC  mi$l.  80,  ph$l 
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PB  138  898 


1  esses  in  shells  is  de- 
deflections  of  any 
the  effects  of  a  tem- 
arbitrary  function  of 
y,   z)  of  the  shell, 
expression  for  any 
developed  for  an  arbitrary 


Columbia  U.  , 


VENANT'S  PRINCIPLE 
,   by  Bruno  A. 
Contract  Nonr- 
13-58-ONR266(20)- 


cn 

c;u- 


80 


PB  143  608 


An  investigation  is  carried  out  on  transient  heat- 
conduction  problems  with  prescribed  surface  tem- 
perature, and  the  validity  of  Saiint-Venant's  principle 
in  parabolic  boundary- value  problems  is  discussed. 


James  Fcarrestal  Research  Center,  Princ«on,  N.  J. 
THERMAL  CONDUCTION  IN  UIQUIDS,  by 
William  J.  Scheffy.    Rept.  on  Contract  Nonr- 1858(25). 
Oct  58,   105p.    86  refs.    Proj.    S}uid  Technical  rept. 
PR-85-R. 
Order  from  LC  mi^.  70,  ph$16  80         PB  143  293 
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A  study  of  heat  conduction  in  pure  liquids  has  been 
undertaken  from  the  point  of  view  that  the  primary 
problem  is  that  of  prediction  of  the  thermal  conduc- 
tivity of  a  liquid  at  any  conditions  which  may  happen 
to  be  of  interest  to  the  engineer.    The  experimental, 
empirical  approach  has  been  taken,   since  the  more 
rigorous  theories  of  liquids  are  not  yet  of  practical 
value  for  liquids  more  complex  than  argon.    Pre- 
diction must  be  based  on  measured  values  for  a 
variety  of  polyatomic  liquids.    An  apparatus  was  con- 
structed to  measure  the  thermal  conductivities  of 
liquids  over  a  wide  temperature  range.    The  various 
simplified  theoretical  approaches  are  discussed  and 
the  prediction  equations  to  which  they  lead  are  criti- 
cized.   Recommendations  are  made  regarding  the 
calculation  of  thermal  conductivity  at  temj)eratures 
near  the  critical. 


Little,  Arthur  D. ,  Inc.,  Cambridge,  Mass. 
THE  IGNITION  OF  GASES  BY  ELECTRICALLY 
HEATED  WIRES,    PART  1,   by  Leland  E.  Ashman  and 
William  E.  Gordon.    Rept.  on  Contract  AF  18(603)109. 
19  Jan  58.  23p.   2  refs.    AFOSR-TN-58-1010; 
AD- 206  153. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  143  595 

If  a  1-1/2-cm  length  o^2-mil  tungsten  wire  is  heated 
in  a  period  of  about  100  microseconds,   such  as  by  the 
discharge  of  a  condenser,  at  the  end  of  the  heating 
period,  the  temperature  distribution  along  the  wire  is 
essentially  flat.    This  fact  is  used  in  the  investigation 
of  the  ignition  of.gases  by  electrically  heated  wires. 
Since  the  temperature  distribution  is  flat,  the  current 
to  maintain  the  center  of  the  wire  at  a  constant  tem- 
perature is  a  measure  of  the  heat  flux  from  the  wire 
to  the  gas.    A  theoretical  analysis  of  the  heat  flow 
shows  that  the  temperature  of  the  center  of  the  wire  is 
independent  of  end  losses  for  about  100  milliseconds. 
A  general  formulation  of  the  problem  is  applicable  to 
wires  of  any  length  and  diameter. 


Little,  Arthur  D. ,   Inc.  ,  Cambridge,  Mass. 
THE  IGNITION  OF  GASES  BY  ELECTRICALLY 
HEATED  WIRES,    PART  TWO.  by  Leland  E.  Ashman 
and  William  E.  Gordon.    Rept.  on  Contract  AF 
18(603)109.    19  Jan  58.   24p.    17  refs.    AFOSR-TN- 
58-1011;  AD- 206  154. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  143  594 

Experimental  studies  have  been  conducted  on  the 
ignition  of  gases  with  constant  temperature  wire  igni- 
tion sources.    Some  effects  of  wire  size,  wire  com- 
position, and  gas  pressure  on  the  ignition  delay  have 
been  investigated  for  the  case  of  the  hydrogen-air 
mixture.    For  ^  given  wire  temjjerature,  the  ignition 
delay  increases  when  either  the  diameter  of  the  wire 
or  the  gas  pressure  is  reduced.    The  magnitude  of 
this  reduction  in  ignition  delay  agrees,  at  least  to  a 
first  approximation,  with  theoretical  considerations 
of  the  effect  of  wire  size  and  gas  pressure  on  ignition 
delay.      (See  also  PB  143  595) 

^ 

Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
HEAT  TRANSFER  IN  DISSOCIATED  COMBUSTION 
GASES,   by  John  C.   Cutting,   James  A.   Fay  and  others 
Rept.  on  Contract  AF  49(638)375.  July  59,  49p. 
25  refs.    AFOSR-TR-59-78. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  143  150 


rhia  report  outlines  a  series  of  experiments  and 
iporetical  calculations  performed  to  determine  the 
J^te  of  heat  transfer  from  gases  in  detonation  waves. 

Minerals  Research  Lab.  ,  U.  of  California.  Berkeley. 
iRT  IMAGE  FURNACE,  by  D.  O.  Horning  and  Earl 
R    Par^     Final  rept.  on  Contract  AF  18(603)123. 
L59    30p.  28  refs.  Series  141;  AFOSR-TR-59-88. 
'^der  from  LC  mi$2.  70.  ph$4.  80  PB  143  622 

The  design  details,  optical  calibration,  and  operating 
conditions  of  the  high  temperature  research  facility 
known  as  the  Arc  Image  Furnace  are  discuss^    In- 
itial operating  conditions  are  given  and  some  ob- 
served data  are  explained. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
TENSORS  AND  THERMODYNAMICS,   by  A.  S.  Filler. 
12  Sep  56.   134p.  6  refs.    NOTS-1581;  NAVORD  rept. 
5331;  AD- 157  058. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  138  561 

TTie  basic  principles  of  thermodynamics  and  their  ex- 
pression as  the  first  and  second  laws  are  examined 
using  tensor  analysis.    The  required  tensor  methods 
are  those  of  pure  vector  geometry  and  are  developed 
in  the  report.    Several  aspects  of  tensor  analysis  which 
are  particularly  important  for  physical  applications 
are  emphasized.    These,  in  turn,  call  attention  to  cer- 
tain conceptual  difficulties  in  thermodynamics,  which 
are  discussed  in  some  detail. 


Naval  Research  Lab.  ,   Washington,   D.   C. 
INTERACTION  BETWEEN  ELECTROMAGNETIC 
WAVES  AND  FLAMES.    PART  6.    THEORETICAL 
PLOTS  OF  ABSORPTION.    PHASE  SHIFT,    AND 
REFLECTION,   by  W.  W.  Balwanz.    Interim  rept. 
23  Sep  59.  31p.  7  refs.    Rept.  5388. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  142  454 

Theoretical  studies  which  attempt  to  follow  the  motion 
of  an  average  particle  under  a  Lorentz  force  provide 
expressions  for  the  attenuation  of  electromagnetic 
waves  in  ionized  media.    The  resulting  equations  are 
fairly  complicated,  particularly  near  the  critical 
(plasma- resonance)  frequency  of  interest  in  flame 
studies.    As  a  consequence,  graphical  presentations 
are  utilized  to  provide  for  the  interpretation  of  ex- 
perimental results.    The  curves  are  plotted  as  a 
single  family  in  a  three-dimensional  space,  thus 
simplifying  the  graphical  presentation  over  the  usually 
presented.    This  single  family  may  be  expanded  into 
the  usual  series  of  families  by  relabeling  coordinates. 
The  influence  of  the  magnetic  field  is  ignored,   since 
it  is  normally  a   negligible  factor  in  flame  studies. 


Naval  Research  Lab.  ,  Washington.  D.  C: 
RADIANT  HEATING  FROM  ROCKET  EXHAUSTS. 
by  D.  C.  Rohlfs  and  W.  W.  Balwanz.    Interim  rept. 
20  Aug  58.   24p.   4  refs.    Rept.   5174. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  133  234 

Radiant  energy  from  the  exhaust  of  a  static-fired  11- 
pound-thrust  rocket  motor  has  been  measured  as  a 
function  of  simulated  altitude.    Liquid  oxygen  and 


RP-1  were  used  as  propellants.    The  radiant  energy 
was  measured  with  aneroid  calorimeters.    The  ex- 
haust is  assumed  to  have  constant  total  radiated 
energy,  to  be  non- self -absorbing,  and  to  be  homoge- 
neous with  cylindrical  symmetry.    Experimental  and 
theoretical  results  are  in  rough  qualitative  agreement. 
The  effect  of  conduction  currents  in  the  closed  cham- 
ber was  minimized  by  proper  placement  of  the  calo- 
rimeters, but  the  accuracy  in  evaulating  the  effect  of 
these  currents  limits  the  comparison  between  theory 
and  experiment.    Impingement  temperature  of  the 
exhaust  on  a  steel  plate  was  also  measured  as  a 
function  of  altitude.    Experiment  shows  that  the 
impingement  heating  becomes  more  concentrated 
toward  the  center  of  the  exhaust  with  increasing 
altitude. 


padova  U .  (Italy) . 
NUCLEAR  RESONANCE  IN  CONDENSED  SYSTEM 
AT  LOW  TEMPERATURES.  Final  technical  rept.  for 
15  May  57-15  May  59  on  Contract  DA  91-508-EUC- 
187.   15  June  59,  13p.  6  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  109 

A  program  on  exp)erimental  study  of  nuclear  resonance 
in  condensed  systems  was  initiated  to  understand  some 
microscopic  features  of  the  atomic  movements .  The 
ajjparatus  needed  to  accomplish  this  investigation  con- 
sists essentially  of  the  following  components  .  (1)  The 
electromagnet,  (2)  The  electronics,  (3)  The  gas  mani- 
fold system,  (4)  The  cryostat. 


Plasmadyne  Corp. ,   Santa  Ana,   Calif. 
A  CONTINUOUS  HIGH  TEMPERATURE  GAS  FLOW 
FACILITY  FOR  MAGNETOHYDRODYNAMIC  STUDIES, 
by  Vernon  H.  Blackman.    Rept.  on  Contract  AF 
49(638)334.    26  June  59,  37p.  7  refs.    T-1TN069-334; 
AFOSR-TN-59-681;  AD-225  412. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  143  163 

In  order  to  study  phenomena  which  require  both  a  long 
testing  time  and  high  temperature  it  would  be  most 
desirable  to  combine  the  steady  state  flow  character- 
istics of  a  wind  tunnel  with  the  high  gas  temperature 
capabilities  of  a  shock  tube.    This  report  will  describe 
an  attempt  to  accomplish  such  a  union.    The  facility  to 
be  described  was  set  up  in  order  to  study  the  steady 
state  Hall  effect  in  an  ionized  gas  flow  and  as  a  con- 
venient arrangement  to  look  at  fluctuations  introduced 
into  a  flow  by  means  of  an  electric  arc  heater.    It  has 
also  proven  to  be  useful  for  preliminary  experimental 
studies  of  the  steady  acceleration  of  an  ionized  gas  flow 
by  means  of  crossed  elearic  and  magnetic  fields. 


Vitro  Labs.,  West  Orange,  N.  J. 
ROTATIONAL  "TEMPERATURE"  MEASUREMENTS 
OF  THE  HIGH  INTENSITY  ARC  TAIL  FLAME,  by 
A.  W.  Diniak,  C.  Roth  and  others.    Technical  nae 
no.  4  on  Contract  AF  18(603)3.    7  Aug  58,   16p. 
11  refs.   KLX-10113;  AFOSR-TN-58-735; 
AD- 201  351. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  936 

Rotational  temperatures  in  the  tail  flame  of  the  high 
intensity  arc  at  atmospheric  and  at  reduced  pres- 
sures are  determined  by  measuring  the  radiation 
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intensity  distribution  of  the  rotational  fine  structure 
of  the  C2  (0,  0)  Swan  band  at  X5165,  and  of  the  OH 
(0,0)  ultraviolet  band  at  ^  W>4.   A  comparison  is 


obtained  from  the  C2 
rom  the  OH  species  by 


made  between  temperatures 

species,  and  those  obtained 

both  the  fundamental  and  the  iso- intensity  methods 

A  discussion  of  the  rotational  temperature  results 

obtained  is  included. 


Wave  Propagation 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
TROPOSPHERIC  AND  IONO$PHERIC 
PAG  ATI  ON  IN  THE  TRANS 
Pivarunas.   Apr  59,   37p.    15 
AD-214  498. 
Order  from  LC  mi$3.  00,  phK6.  30 


SCATTER  PRO- 
TION  ZONE,  by  Frank  A. 
refs.   AFCRC-TR-59-I36; 

PB  143  721 


There  is  a  zone  of  receiver 
sition  from  tropospheric  to 


gation  for  the  received  signals  can  and  does  take  place 
for  frequencies  generally  uskI  for  ionospheric  scatter 
propagation  (between  about  ^5  and  60  Mcps).  The 
diurnal  and  seasonal  variations  of  the  median  signal 
levels  in  each  mode  determine  when  and  where  the  sig- 
nal levels  of  both  modes  are 

other  so  that  the  transition  legion  can  occur.  Since 
the  fading  rates  peculiar  to  ihe  ionospheric  scatter 
mode  are  different  from  thoi;e  of  the  trqx)spheric 
scatter,  the  transition  region  is  readily  recognized  by 
the  s»4)erimposed  fading  rat(rs  on  signal  level  record- 
ings. The  scatter  volumes  fpr  the  transition  zone  are 
in  the  stratosphere  for  the 
mode.    This  may  account  foi 


■^ropospheric"  scatter 
some  of  the  changes  in 
tropospheric  scatter  signal  iharacteristics  as  dis- 
tance increases  to  reach  the 
diversity  system  to  improve 


jistances  in  which  a  tran- 
onosjjheric  scatter  propa- 


transition  zone.    A  mode 
reception  of  signals  in 


this  zone  by  using  optimum  beamwidths  and  orienta- 


tions of  the  antennas  used  in 
has  been  proposed. 


transmitting  and  receiving 


Cornell  U.   School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 

EQUIPMENT  FOR  CONTINlljOUS  ECHO  AMPLITUDE 
RECORDING,  by  Murray  E.Jsherry.    Technical  rept. 
no.  24  on  Contract  DA  36-039-sc-56748.    1  July  55. 


19p.   1  ref.    Research  rept. 


EE  251;  AD-70  609. 


Order  from  LC  mi$2.  40,  ph$3.  30 


A  logarithmic  amplifier  and 
to  the  sounder  at  the  Cornel 
order  to  take  measurements 
fleeted  pulses  from  the  ionoj 
function  of  frequency.    Detai 
diagram  are  presented  here 


Franklin  Inst.   Labs,  for  Research  and  Develop 

ment,  Philadelphia,  Pa. 
INVESTIGATION  OF  SUPERBCN 
UNDER   EXPLOSIVE  CONDI  HON  S 
Final  rept.  for  28  Feb  58-27 
DA  36-034-ORD-2627.   [1959] 
Order  from  LC  mi$3.  00,  ph  16 


PB  138  547 


a  pulse  shaper  were  added 
Ionosphere  Laboratory  in 
of  the  amplitude  of  re- 
phere  as  a  continuous 
s  of  the  construction  and 


IC  PHENOMENA 
by  W.   Philippoff. 
Feb  59  on  Contract 
38p.    1  ref.    F-A2142. 
30  PB  143  456 


We  were  concerned  with  the  measurement  of  the  pro- 
pagation of  shock  waves  in  transparent  materials. 
Instantaneous  photography  of  the  stress  pattern  in 
polarized  light  was  used.    A  number  of  cases  were 
found  that  suggested  supersonic  propagation  of  stress 
waves  in  glass.    As  the  verification  erf  such  propaga- 
tion could  be  of  interest,  it  was  decided  to  sponsor 
research  to  ascertain  the  existence,  nature  and  ^- 
havior  of  this  new  kind  of  wave. 


Institute  of  Aerophysics,  U.  of  Toronto  (Canada). 
BLAST  FRCM   A  PRESSURIZED  SPHERE,   by 
D.  W.  Boycr,  H.   L.  Brode  and  others.   Rept.  on 
Contract  Nonr- 2335(00).   Jan  58,    lOOp.   20  refs. 
Rept'.   no.   48;  AD- 162  002. 
Order  from  LC  mi$5.  40,  ph^l5.  30  PB  142  915 

Numerical  solutions  are  given  for  the  variation  of  all 
flow  quantities,  as  functions  of  time  and  space,  for 
the  2- inch  diameter  air  and  helium  sphere  cases. 
Schlieren  photographs  of  the  corresponding  experi- 
mental blasts  are  in  good  qualitative  agreement  with 
the  theoretical  wave  diagrams  and  a  quantitative  com- 
parison of  the  2- inch  diameter  air  sphere  blast  with 
theory  shows  fair  agreement.    The  schlieren  and 
shadowgraph  flow  records  show  that  the  main  spheri- 
cal shock  wave  is  formed  by  a  process  al  overtaking 
and  coalescing  compression  waves  in  a  manner  some- 
what similar  to  the  development  of  a  plane  Shockwave 
in  a  conventional  shock  tube.    Differences  between 
the  theoretical  and  experimental  flows  are  principally 
due  to  the  finite  bursting  time  of  the  glass  spheres 
in  practice. 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.   Y. 
BOUNDS  ON  THE  ELEMENTS  OF  THE  EQUIVA- 
LENT NETWORK  FOR  SCATTERING   IN  WAVE- 
GUIDES.  I.  THEORY,  by  Larry  Spruch  and  Ralph 
Bartram.   Rept.  on  Contract  AF  19(604)5238.   Apr  59, 
33p.    14  refs.   Research  rept.   no.    EM- 132:  AFCRC- 
TN-59-187,  AD-215  064. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  142  811 

For  a  few  particular  waveguide  problems,  standard 
variational  expressions  have  previously  been  shown 
to  be  upper  or  lower  bounds  on  the  quantities  of  in- 
terest.   However,  bounds  have  not  previously  been 
obtained  for  any  truly  three  dimensional  problem, 
that  is,  where  the  fields  cannot  be  derived  from  a 
single  scalar  potential.    An  example  is  a  three  di- 
mensional obstacle  which  contacts  only  one  waveguide 
surface.    As  one  consequence,  no  straightforward 
procedure  exists  for  improving  the  approximations. 
Recently,  Kato  devised  a  rather  general  method  for 
bounding  the  cotanjgeni  of  the  phase  shift  for  a  given 
angular  momentum  in  a  quantum  mechanical  central 
potential  scattering  problem.    This  method  should  be 
applicable  whenever  a  system  can  be  analyzed  in 
terms  of  uncoupled  standing  waves  each  character - 
izable  by  one  real  phase  shift.    The  method  is  here 
adapted  to  waveguides,  including  truly  three  dimen- 
sional problems.    TTie  obstacle  must  be  symmetric 
about  a  plane  p>erpendicular  to  the  waveguide  axis, 
with  certain  exceptions  only  one  mode  should  prc^ia- 
gate,  and  the  system  should  be  lossless.    Analysis  is 
then  p>ossible  in  terms  ofTJe  and  j\q,  the  real  un- 
coupled phase  shifts  associated  with  the  even  and  odd 


standing  waves,  respectively.    The  bounds  obtained 
on  cotr.e  ^^  cot/jo  determine  bounds  on  the  equivalent 
network  elements. 


Michigan  U.  Coll.  c*  Engineering,  Ann  Arbor. 
TRANSVERSE  WHISTLER  PROPAGATION,  by 
C   0    Hines,   W.  C.  Hoffman,  and  H.  Weil.    Final 
reiJtonCortractAF  19(604)5553.    June  59,  38p. 
21  refs.    2894-1-F;  AFCRC  TR-59-180.  AD-226  123. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  019 

Transpolar  propagation  of  ion-electron  whistler 
modes  is  investigated  and  shown,  with  the  help  of 
numerically  computed  rays,  not  to  be  useful  for 
transmitting  information.   The  first  two  sections  of 
the  report  compris^e  a  summary  of  whistler  phenom- 
ena and  theory  to  provide  a  background  for  the  pre- 
sent investigation.    In  Section  III  a  specific  ion- 
electron  density  distribution  is  introduced  and 
applied  to  the  appropriate  Haselgrove  ray  tracing 
equations.    In  Section  IV  the  numerical  results  for 
transfx)lar  propagation  are  presented. 


Naval  Research  Lab.  .   Washington,   D.   C. 
EFFECT  OF   DIELECTRIC  CONSTANT  ON  CER- 
TAIN CHARACTERISTICS  OF   PLANE  ELECTRO- 
MAGNETIC WAVES  IN  NONMAGNETIC  CONDUC- 
TIVE MEDIA,  by  L.  S.  Bearce  and  R.  W.  Zeek.    Final 
rept.   19  Oct  59,  lOp.    Rept.   5381. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  142  452 

The  error  resulting  from  omission  of  the  dielectric 
constant  as  a  factor  in  expressions  for  the  rate  of 
attenuation,  the  phase  velocity,  and  the  wavelength 
of  plane  electromagnetic  waves  in  nonmagnetic  media 
has  been  considered.    The  variation  of  these  quantities 
as  a  function  of  frequency  for  water  of  various  con- 
ductivities has  been  calculated,  with  special  attention 
given  to  the  case  of  sea  water.    Universal  curves 
applicable  to  any  nonmagnetic  media  are  presented 
for  use  in  propagation  studies. 


Naval  Research  Lab.  ,   Washington,   D.   C. 
PROPAGATION  MEASUREMENTS  IN  THE  5-MILLI- 
METER REGION,   by  K.  M.  Decker  and  R.  C.  Dodson. 
Final  rept.    19  Oct  59.  15p.   7  refs.    Rept.   5385. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  142  453 

The  atmospheric  absorption  of  electromagnetic  radia- 
tion in  the  region  of  5  to  6  mm  has  been  measured 
and  has  been  found  to  vary  from  14.  1  db/km  at  5.  08 
mm  to  1.  02  db/km  at  5.  66  mm  for  dry  air  at  a  tem- 
perature of  68OF  and  a  pressure  of  29.  92  in.  Hg. 
Corrections  for  temperature  and  pressure,  as  deter- 
mined theoretically  by  previous  investigators,  have 
been  assumed  correct,  whereas  the  corrections  due 
to  uncondensed  water  vapor  were  determined  exp)eri- 
mentally  and  were  found  to  vary  from  0.  05  db/km  at 
5.  6  mm  to  0.  09  db/km  at  5.  08  mm  for  each  gram  of 
uncondensed  water  vapor  per  cubic  meter. 


Radiation  Lab. ,  Johns  Hopkins  U. ,  Baltimore,  Md. 
BACK -SCATTERING  CHARACTERISTICS  OF  THE 
SEA  IN  THE  REGION  FROM  10  TO  50  KMC,  by 


J.  C.  Wiltse,   S.  P.  SchlesingerjandC.  M.  Johnson. 
Rept.  on  Contract  Nord-- 11299.    May  56,  70p. 
5  refs.    RL/JHU/TR-35;  AD-156  438. 
Order  from  LC  mi$3. 90,  ph$10.  80        PB  138  595 

Measurements  of  back  scattering  from  the  ocean 
have  been  made  over  the  frequency  range  from  10  to 
50  kMc  by  means  of  several  CW  doppler  microwave 
systems  operating  simultaneously.   The  systems 
were  mounted  on  the  bow  of  a  ship  and  various  an- 
tenna depression  angles  from  QP  (horizontal)  to  90° 
were  used.    Data  were  obtained  for  vertical,  hori- 
zontal, and  circular  polarization,  and  for  the  cross - 
polarized  component  of  vertically  polarized  radi- 
ation.   Horn  antennas  of  20  db  gain  were  used  at  each 
frequency  of  c^ration,  and,  in  addition,  higher  and 
lower  gain  antennas  were  used  at  certain  selected 
frequencies.    Signals  recorded  from  a  variety  of  sea 
conditions  have  been  used  to  calculate  the  back- 
scattering  cross  section  per  unit  area,  ^  °.   These 
calculations  indicate  that  <rO  is  nearly  constant  with 
microwave  frequency  and  increases  as  the  antenna 
depression  angle  is  increased.   The  doppler  frequency 
characteristics  of  the  returned  signals  have  also 
been  obtained  from  the  measurements.   A  comparison 
is  made  between  the  results  obtained  and  those 
predicted  theoretically  from  simple  scattering 
mechanisms. 


Stanford  Electronics  Labs.  ,   Stanford  U.  ,  Calif. 
AIR  MOTIONS  AND  THE  FADING  DIVERSITY  AND 
ASPECT  SENSITIVITY  OF  METEORIC  ECHOES,   by 
L.  A.  Manning.    Technical  rept.  no.  50  on  Contract 
Nonr-225(24).    10  Dec  58,   33p.    14  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  844 

A  theory  is  presented  that  relates  those  properties  erf 
meteoric  echoes  that  dep)end  on  distortion  of  the  trail 
by  winds.    It  is  shown  that  existing  results  concerning 
the  delay  in  the  start  of  echo  fading  (Greenhow).  the 
delay  in  echo  appearance  with  aspect  (McKinley  and 
Millman),  the  spectral  composition  of  the  received 
signal  (Manning,   Villard,  and  Peterson),  and  the 
regularity  of  the  fading  pattern,  are  quantitatively 
explicable.    In  addition,  the  theory  predicts  that  the 
ensemble  average  rate  of  echo  fading  should  rise 
characteristically  with  time,   and  should  then  drop 
precipitously  at  the  end  of  the  ensemble  echo;  more- 
over,  it  predicts  that  the  correlation  of  fading  patterns 
at  two  ground  receivers  should  be  a  Gaussian  function 
of  the  product  of  receiver  spacing  and  echo  fading 
cycle- number.    Experimental  results  are  given  con- 
firming these  predictions,  and  making  possible  the 
determination  of  the  principal  properties  of  the  wind 
profile. 


Stanford  Electronics  Labs. ,   Stanford  U.  ,  Calif. 
THEORY  OF   RADAR  STUDIES  OF   THE  CISLUNAR 
MEDIUM,  by  V.  R.  Eshleman,   R.  C.  Barthle,  and 
P  B.  Gallagher.    Scientific  rept.  no.  5  on  Contract 
AF  19(604)2193.    8  July  59,  25p.   13  refs.    AFCRC- 
TN-59-381. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  199 

In  two  of  the  methods  described  here,   the  full 
average-pxjwer  capability  of  an  h-f  transmitter  can 
be  used  without  regard  to  high  stability  or  precise 
lunar  range.    In  one  method,  three  equally- spaced 
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frequencies  are  sent  in  the  form  d  an  ampUtude- 
modulated  wave.    Thus  a  reference  quantity  is,   in 
effect    sent  with  the  nieasuring  quantities.    The  rela- 
tive phases,  and  hence  the  character  of  the  nnodula- 
tion    are  changed  due  to  dispersion  in  the  cislunar 
medium.    For  example,  a  direct  measure  of  the  inte- 
grated ion  density  would  be  Che  value  of  the  modulat- 
ing frequency  at  which  an  amplitude- modulated  signal 
is  changed  to  a  frequency- modulated  echo.    In  another 
method  an  h-f  and  a  vhf  transmitter  are  modulated  by 
the  same  audio  signal.    The  difference  of  the  audio 
phase  in  the  simultaneously-recorded  echoes  should 
be  a  measure  of  the  integratied  ion  density. 


RESEARCH  METHODS,  TECHNIQUES 
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[Army]  Engineer  Research  and  Development  Labs. 

Fort  Belvoir,  Va. 
PROCEEDINGS  OF  CONFEI^ENCE  OF   LABORATORY 
CHIEFS  NO.    1,  24-27  OCTOBER   1955.  223p. 
Order  from  LC  mi $9.  90,  ph$34.  80  PB  143  438 

Improving  Relationships  and  Personnel  Management  in 
Research  and  Development  laboratories. 


Communica 


ion  Theory 


Institute  for  Applied  Exper:  mental  Psychology, 

Tufts  U.  .  Medford.  Mass. 
RESEARCH  INVOLVING  COMMUNICATION  PROC- 
ESSES IN  TASK  ORIENTED  GROUPS,  by  Thornton  B. 
Roby,   Bernard  W.  Harleston  and  Lorraine  D.  Eyde. 
Technical  rept.  no.  1  on  Contract  Nonr-494(15). 
15  Nov  58,  5p. 
Order  from  LC  mi$l.  80,  ph^l.  80  PB  143  465 


Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
RESEARCH  IN  MACHINE   TRANSLATION,    IL 
RUSSUN  PHYSICS  VOCABULARY  WITH  FRE- 
QUENCY COUNT:    RIGHT- TO- LEFT  ALPHABETIZA 
TION,   by  A.  Koutsoudas  and  A.  Halpin.    Rept.  on 
Project  Michigan.  Contract  DA  36-039-sc-52654. 
Sep  58.  81p.    Rept.  no.  2144{312-T. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  143  545 

A  list  of  words,  with  frequencies,  occurring  in  a 
Russian  physics  text  of  73,  3p4  running  words,  was 
taken  from  the  Zhurnal  EksFJerimentarnoy  i 
Teoreticheskoy"Fizikl  (Journal  of  Experimental  and 
Theoretical  Physics),  and  alphabetized  from  right  to 
left.    The  list  provides  raw  data  for  a  morphological 


analysis  of  compound  words 
inflectional  suffixes. 


ss. 


2^tor  Co.  ,  Cambridge,  Me 
A  PROGRESS  REPORT  ON 
TO  TRANSLATE  LANGUAGlES 


and  derivational  and 


INFORMATION,  by  R.  J.  Solomonoff.   Rept.  on  Con- 
tract AF  49(638)376.  Oct  59,  21p.  4  refs.  ZTB-134; 
AFOSR-TN- 59-646. 
Order  from  OTS  $0.  75  PB  161  263 

This  paper  discusses  theoretical  work  which  makes 
it  possible  for  a  machine  to  be  programmed  to  learn 
to  translate  between  two  single,  synthetic  languages, 
after  it  has  been  given  a  large  set  of  correct  exam- 
ples in  a  suitable  training  situation    The  limitations 
of  the  methods  are  discussed.    A  system  is  described 
in  which  a  machine  would  learn  to  assign  descriptors 
or  other  search  indices  to  documents,  after  having 
been  given  a  large  set  of  documents  and  the  search 
indices  that  have  been  assigned  to  them  by  humans. 
Some  of  the  problems  that  must  be  solved  before  such 
a  system  can  be  realized  are  discussed.    A  unified 
method  is  proposed  for  resolving  the  difficulties  of 
both  the  information  retrieval  and  the  mechanical 
translation  routines. 


Photographic  Equipment 


Georgetown  Coll.  Observatory,  Washington,  D.  C. 
A  FAST-ACnCN   MULTIPLATE.  CAMERA,  by 
F.  J.  Heyden  and  Mark  W.  Rudy.  Technical  rept. 
no.   10  on  Contract  AF  19(604)2229.   Aug  58,  5p. 
Monograph  no.   11;  AFCRC-TN-58-612;  AD- 207  640. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  413 

The  following  is  a  description  of  a  mechanically  oper- 
ated camera  in  which  glass  photographic  plates  may 
be  rapidly  exposed  and  shifted  to  a  light-tight  storage 
chamber.    The  camera  will  hold  fifty  2- 1/4  by  3- 1/4 
plates  and  the  entire  load  may  be  run  through  the 
camera  in  approximately  one  minute. 


International  Telemeter  Corp.,  Los  Angeles,  Calif. 
DISC  PROCESSING.    Technical  rept.  no.   19  on 
fContraci  AF  30(602)1566]    12  Nov  57,   I2p. 
RADC-TN-58-9;  AD-148  542. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  031 

The  disk,  after  exposure  to  the  various  films,  will 
be  located  emulsion  side  down  on  the  platen  in  the 
top  of  the  film-to-disk  can^ra.    In  the  center  hole 
of  the  disk  is  a  plastic  bushing,  and  the  disk  holder 
rests  on  the  disk.   A  disk  processing  procedure  is 
outlined  which  includes  unloading  of  the  camera, 
chemical  processing,  and  washing.  In  this  connec- 
tion, it  appeared  most  practical  to  keep  the  developei 
always  at  IQPY.    A  survey  of  imperfections  in  the 
films  and  disks  indicated  2  types  of  imperfections 
with  regard  to  nature  and  origin:  dirt  and  electro- 
mechanical difficulties. 
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Columbia  U.  ,  New  York. 
LIST  OF  SAMPLE  PARAMETERS  OF   QUANTITA- 
TIVE PROPERTIES  OF   LANDFORMS:   THEIR  USE 
IN  DETERMINING  THE  SIZE  OF  GEOMORPHIC 
EXPERIMENTS,  by  Mark  A.   Melton.   Technical  rept. 
no.    16  on  Contract  N6onr- 271,  T.  O.   30.    1958,  20p. 
19  refs.  AD- 206  831. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  l^'^ 

Considerable  time,  money,  and  effort  in  conducting 
experiments  of  a  statistical  nature  can  be  saved  by 
planning  the  size  of  an  experiment  in  accordance  with 
chosen  values  for  (1)  the  probability  of  incorrectly 
accepting  or  rejecting  the  null  hypothesis,  and  (2)  the 
minimum  difference  in  population  parameters  to  be 
detected.    For  student's  tests  and  analyses  of  vari- 
ance, estimates  of  peculation  variances  are  neces- 
sary.   Investigations  into  quantitative  properties  of 
landforms  are  made  difficult  by  scarcity  of  such  esti- 
mates.   The  list  of  sample  parameters  presented 
provides  estimates  of  variance,   means,  and  coeffi- 
cients of  variation  for  p>opulations  that  were  studied. 
Brief  descriptions  of  the  geologic  and  climatic  en- 
vironments from  which  each  sample  was  drawn  allow 
selection  of  the  sample  most  nearly  like  the  experi- 
mental material. 


National  Bureau  of  Standards,  Washington,   D.  C. 
DISTRIBUTION  OF  MAIL  BY  DESTINATION  AT 
THE  SAN  FRANCISCO,    LOS  ANGELES  AND 
BALTIMORE  POST  OFFICES,  by  Norman  C.  Severo 
and  Arthur  E.  Newman.    Dec  59,  55p.    Technical 
note  27. 
Order  from  OTS  $1.  50  PB  151  386 

This  report  presents  the  results  of  the  application  of 
the  sampling  method  presented  in  a  paper  by  Norman 
C.  Severo  and  Arthur  E.  Newman  entitled  "A  statisti- 
cal chain-ratio  method  for  estimating  relative  vol- 
umes of  mail  to  given  destinations",  to  appear  in 
NBS  Journal  of  Research  64C.   No.    1  (Jan.  -Mar.    1960) 
These  studies  were  made  at  the  San  Francisco, 
Los  Angeles,  and  Baltimore  Post  Offices. 


Princeton  U.  ,  N.  J. 
ON  THE  MAGNIFICATION  OF  DERIVED  DEMAJ^D, 
by  R.  G.  Davis  and  W.  G.  Mellon.   Research  memo. 
no.   4  on  Econometric  Research  Program,  Contract 
Nonr- 1858(16).   12  Nov  58,  24p.   12  refs. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  570 


Stanford  U.,  Calif. 
WELFARE  ECONOMICS  AND  EXISTENCE  OF  AN 
EQUILIBRIUM  FOR  A  COMPETITIVE  ECONOMY, 
by  Takashi  Negishi.    Technical  rept.  no.  62  on 
Contract  N6onr-25133.    9  Dec  58,   lOp.    9  refs 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  843 


It  is  proven  that  a  competitive  equilibrium  is  the 
maximum  of  a  social  welfare  function  which  is  a 
linear  combination  of  utility  functions  of  consumers, 
with  the  weight  in  the  combination  being  in  inverse 
proportion  to  the  marginal  utility  of  income. 

MISCELLANEOUS 


Naval  Research  Lab.  ,   Washington,   D.   C. 
REPORT  OF  NRL  PROGRESS,  Jan  60. 
Order  from  OTS  $1.  25,    $10.  00/year       PB  161  277 
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and  instrumentation  techniques  in  applied  radio- 
activity.   Annual  progress  report,  by  Robley  P. 
Evans.    U.  S.  Atomic  Energy  Commission, 
Division  of  Biology  and  Medicine,  Oak  Ridge, 
Tenn.    May  59.    Contract  AT(3C-l)-952.     I64p. 
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The  development  of  chelating  agents  for  enhancing 
the  urinary  excretion  of  strontium.    Period 
covered:    September  1,   1958  to  SeptembeF~l, 
1959,   by  Harry  Kroll  and  others.    Montefiero 
Hospital.   New  York.    Sep  59.    Contract  AT(30-1) 
2094.    44p.    Order  from  LC.    Mi  $3. 30, 
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Proceedings  of  the  second  annual  meeting  on  bio- 
assay  and  analytical  chemistry,   November  3  and 
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Field  studies  of  fission  product  inhalation.    Part  111: 
Fission  product  field  release  test  series  one 
(EPERT-1),  by  Robert  G.  Thomas  and  Robert  H. 
Wilson.    University  of  Rochester.    Atomic 
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Chemistry — Separation  Processes  for 
Plutonium  and  Uranium 

Characterization  of  surfactants  in  aluminum-urani- 
um  fuel  reprocessing  solutions,  by  R.  D.  Cannon. 
Phillips  Petroleum  Co.    Atomic  Energy  Division, 
Idaho  Falls,   Idaho.    Oct  59.    Contract  AT(lO-l)- 
205.    17p.    Order  from  OTS.    75  cents. 

IDO- 14489 


Recovery  of  uranium  and  plutonium  from  sulfuric 
acid  decladding  solutions,  by  D.  E.  Horner  and 
C.  F.  Coleman.    Oak  Ridge  National  Laboratory. 
Chemical  Technology  Division,  Oak  Ridge,  Tenn. 
(nd).    Contract  W-7405-eng-26.    46p.    Order 
from  OTS.    $1.50.  ORNL-2830 


Controlled  Thermonuclear  Processes 

Proceedings  of  symposium  on  magnetic  field  design 
in  thermonuclear  research  held  at  Gatlinbufg^ 
Tennessee,  December  11  and  12,   1958.    Oak 
Ridge  National  Laboratory,  Oak  Ridge,  Tenn. 
(nd).    Contract  W-7405-eng-26.    90p.    Order 
from  OTS.    $2.25.  ORNL-2745 


rroes  sections  for  the  dissociation  of  H2  and  Dg 
— 5v  a  vacuum  carbon  arc,  by  R.G.  Alsmiller,  Jr. 
Oak  Ridge  National  Laboratory.    Neutron  Physics 
Division,  Oak  Ridge,   Tenn.    Oct  59.    Contract 
W -7405 -eng -26.    19p.    Order  from  OTS. 
75  cents.  ORNL-2766 


coherent  radiation  from  a  plasma,  by  E.  G.  Harris 
and  A.  Siinon.    Oak  Ridge  National  Laboratory. 
Neutron  Physics  Division,  Oak  Ridge,   Tenn. 
(nd).    Contract  W-7405-eng-26.    Up.    Order 
from  OTS.    50  cents.  ORNL-2803 


Diffusion  of  plasma  particles  across  a  rnagnetic 
field,  by  A.  Isihara  and  A.  Simon.     Oak  Ridge 
NatTonal  Laboratory.    Neutron  Physics  Division, 
Oak  Ridge,  Tenn.    (nd).    Contract  W-7405-eng- 
26.    lOp.    Order  from  OTS    50  cents. 

ORNL-2826 


Critical  current  for  burnout  InanGGRA-type  device, 
by  A.  Simon.    Oak  Ridge  National  Laboratory. 
Neutron  Physics  Division,  Oak  Ridge,  Tenn. 
(nd).    Contract  W-7405-eng-26^    50p.    Order 
from  OTS.    $1.50.  ORNL-2831 


Procjgedings  of  a  conference  on  the  theoretical 
aspects  of  controlled  fusion  research  held  at 
Gatlinburg,  Tennessee    April  27-28,   19g9r 
Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.    Nov  59.      22p.    Order  from  OTS.    $3.00 

TID-7582 


A  thcvjry  on  a  homopolar  device,  by  C.  C.  Chang 
and  T.  S.   Lundgren.    University  of  California. 
Lawrence  Radiation  Laboratory,   Berkeley, 
Calif.    Sep  59.    Contract  W-7405-eng-48.     23p. 
Order  from  OTS.    75  cents.  UCRL-8877 
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Criticality  Studies 


An  empirical  interpretation  of  annuli  critical  mass 
data,   by  C.  L.  Schuske  and  G.  H.  Bidinger.    The 
Dow  Chemical  Co.    Rocky  Flats  Plant,  Technical 
Section,  Denver,  Colo.    Oct  59.    Contract  AT 
(29-l)-1106.    25p.    Order  from  OTS.    75  cents. 

RFP-149 


Critical  measurements  on  near -homogeneous  BeO- 
moderated,  ora  Hoy -fueled  systems,  by  F.  A. 
Kloverstrom,   R.  M.  R.  Deck,  and  A.  J.  .Reyenga. 
University  of  California.     Lawrence  Radiation 
Laboratory,    Livermore,  Calif.    July  59.    Con- 
tract W-7405-eng-48.     14p.    Order  from  OTS. 
50  cents.  UCRL-5369  Pt.  1 


Geology  and  Mineralogy 


Induced  polarization.    A  study  of  its  causes  and 
magnitudes  in  geologic  materials,  by  T.  R.  Mad- 
den and  D.  J.  Marshall.    Massachusetts  Institute 
of  Technology,  Cambridge,  Mass.    June  59. 
Contract  AT(05-1)-718.    71p.    Order  from  OTS. 
Order  from  OTS.    $2.25.  RME-3160 


Health  and  Safety 


Fisson  product  release  from  uranium  heated  in  air, 
by  R.  K.  Hilliard.    Hanford  Atomic  Products 
C^peration,  Chemical  Effluents  Technology, 
Chemical  Research  and  Development  Operation, 
Richland,  Wash.    Aug  59.    Contract  AT(45-1)- 
1350.    36p.    Order  from  OTS.    $1.25. 

HW- 60689 


Evaluation  of  fallout  data. 
Atomics  International. 


by  A.  A.  Jarrett. 

A  Division  of  North 
American  Aviation,   Inc.,  Canoga  Park,  Calif. 
Dec  59.    Contract  AT(ll-l)-GEN-8.    I6p. 
Order  from  OTS.    50  cents.  NAA-SR-3972 


Radiation  accidents:    Dosimetric  aspects  of  neutron 
and  gamma-ray  exposures,  by  G.  S.  Hurst  and 
R.  H,  Ritchie.    Oak  Ridge  National  Laboratory, 
Health  Physics  Division,  Oak  Ridge,  Tenn. 
(nd).    Contract  W-7405-eng-26.       120p.     Order 
from  OTS.    $2.75.  ORNL-2748 


Health  Physics  Division  annual  progress  report  for 
period  enging  July  31,   1959,  by  K.  Z.  Morgan. 
Oak  Ridge  National  Laboratory,  Oak  Ridge 
Tenn.    (nd).    Contract  W-7405-eng-26.    22lp. 
Order  from  OTS.    $3.50.  ORNL-2806 


Instruments 


Development  of  remote  metal lographic  equipment 
for  the  ANL  Metallurgy  Division,  by  S.  H.  Paine 
and  F.  L.  Brown.    Argonne  National  Laboratory, 
Metallurgy  Division,   Lemont,   111.    Nov  59. 
Contract  W- 31 -109 -eng- 38.    29p.    Order  from 
OTS.    $1.00.  ANL-5364 
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A  cladding  thickness  tester  fjr  /iircomum  over 


uranium,   by  A. 
Nemours  &  Co. 


Energy  Division,  Techni 
River  Laboratory,   Aiken 
tract  AT(07-2)-l.    I2p. 
50  cents. 


An  aural  alpha -beta -gamma 
Spear  and  G.  D.  Crouch. 


monitor,   by  W.  G. 
Hanford  Atomic  Prod- 
ucts Operation.     Instrument  Research  and  Devel- 
opment, Physics  and  Insti  ument    Research  and 
Development  Operation,    Uchland,  Wash.    May 
59.    Contract  W-31- 109-  ■ng-52.    22p.    Order 
from  GTS.     75  cents.  H\V -56128  REV 


P.  Holt.     E.  I.  du  Pont  de 
ExplosivL's  Department,   Atomic 
4al  Division,  Savannah 
S.  Car.    Sep  59.    Con- 
3rder  from  (DTS. 

DP- 408 


A  stack  effluent  radioisotope 


Harvey.    Hanford  Atomic 
Instrument  Research  and 
and  Instruments  Researc  i 
Operation,   Richland,   Wa 
W-31-109-Eng-52.    36p. 
$1.25. 


A  null  balance  x-ray  absorp 


chemical  process  monito-Jng,   by  B. 


Hanford  Atomic  Products 
Research  and  Developme 
Wash.    June  59.    Contract 
62p.    Order  from  OTS. 


E.  Dozer. 
Operation.  Chemical 
It  Operation,   Richland, 

W-31-109-Eng-52. 

1.75.  HW -60898 


Dose  and  flux  measurements 


effects  experiments,   by 
Montoya,  and  W  .  H. 
California.     Los  Alamos 
Los  Alamos,  N.  Mex 
7405-ENG-26.     I6p. 


S.  Harris,  E.  F. 
Sch^^eitzer.     University  of 
Scientific  Laboratory, 
Nov  59.    Contract  W- 
Or(ier  from  OTS.    75  cents. 
LA -2355 


Instrumentation  and  control^  division  annual 
progress  report  for  the  ]>eriod  ending  July  1, 


1959,  by  C.  J.  Borkowsk 
Oak  Ridge  National  Labo 
Tenn.     1959.    Contract 
Order  from  OTS.    $3.00 


A  magnetic  core  circuit  for 


of  single  pulses^from  coijtacts,  by  R.  J.  Klein. 

Laboratory.    Instrumentation 
ik  Ridge,  Tenn.    (nd). 
47p.    Order  from 

ORNL-2794 


Oak  Ridge  National 
andControls  Division,  O 
Contract  W-7405-eng-26 
OTS.    $1.50 


A  versatile  instrument  camera  with  a  microsecond 

by  C\  H.  Schalbe.    Oak 


electronic  shutter^ 
Ridge  National  Laboratoify 
and  Controls  Division,  Oak 
Contract  W-7405-eng-26 
OTS.    $1.50. 


monitor,   by  R.  A. 


Products  Operation. 
Development,   Physics 
and  Development 
h.    Oct  58.    Contract 
Order  from  OTS. 

HW-56151  REV 


ion  instrument  for 


on  Godiva  radiation 


andC.  S.  HarriU. 
atory.  Oak  Ridge, 
\t-7405-eng-26.     I60p. 
ORNL-2787 


the  reliable  production 


Schalbe. 
Instrumentation 
Ridge,   Tenn.    (nd). 
52p.    Order  from 

ORNL-2804 


Single -channel  gamma  ray  spectrometer,  model 
G-1,   by  J.   R.  Mann.    The  Dow  Chemical  Co. 
Rocky  Flats  Plant,   Health  Physics  Department, 
Denver,  Colo.    Nov  59.    Contract  AT(29-1)- 1106. 
32p.    Order  from  OTS.    $1.00.  RFP-162 


Inflatable  gasket  for  the  72 -inch  bubble  chamber,  by 
L.  R.   Lucas  and  H.  P.  Hernandez.    University 
of  California.     Laboratory,   Berkeley,  Calif. 
July  59.    Contract  W-74u5-eng-48.    50p.    Order 
from  OTS.    $1.50.  UCRL-8526Rev 


Production  leak  rate  detection  systems,   by  H.  S, 
Corey,  ITL    Union  Carbide  Nuclear  Co.    Division 
of  Union  Carbide  Corp. ,  Y-12  Plant,  Oak  Ridge, 
Tenn.    Nov  59.    Contract  W-7405-eng-26.    26p. 
Order  from  OTS.    $1.00.  Y-1275 


Determination  of  metallic  impurities  in  uranyl 

nitrate  solutions  by  X-ray  fluorescence,   by  R.  E. 
Sladky.    Union  Carbide  Nuclear  Co.     Division 
of  Union  Carbide  Corp.,  Y-12  Plant,  Oak  Ridge, 
Tenn.    Dec  59.    Contract  W-7405-eng-26.    25p. 
Order  from  OTS.    75  cents.  Y-1276 


Optimizing  the  ratio  of  time  constant  to  radiation 
level  for  precision  count- rate  meters,   by  A.  H. 
Fowler  and.R.  A.  McLean.     Union  Carbide 
Nuclear  Co.    Division  of  Union  Carbide  Corp. , 
Y-12  Plant,  Oak  Ridge,  Tenn.    Dec  59.    Contract 
W-7405-eng-26.    18p.    Order  from  OTS. 
75  cents.  '  Y-1278 


Metallurgy  and  Ceramics 


Hanford  experience  in  the  nondestructive  testing  of 
nuclear  process  vessels  and  process  piping,   by 
R.   B.  Socky.    Hanford  Atomic  Products  Operation, 
General  Electric  Co. ,   Richland,  Wash.    Oct  58. 
68p.    Order  from  OTS.    $2.00.  AECU-4274 


Some  aspects  of  the  beta  to  alpha  transformation  in 
uranium:  Metallographic  structure  and  orienta- 
tion relationships,  by  H.  H.  Chiswick  and  L.  T. 
Lloyd.  Argonne  National  Laboratory,  Metal- 
lurgy Division,  Lemont,  111.  Nov  59.  Contract 
W-31-109-eng-38.  22p.  Order  from  OTS. 
75  cents.  AN L- 5777 


Corrosion  of  aluminum-uranium  alloys  in  high- 
temperature  water,  by  W.   E.  RutherandJ.  E. 
Draley.    Argonne  National  Laboratory,  Metallur- 
gy Division,   Lemont,   111.    Nov  59.    Contract  W- 
31-109-eng-38.    8p.    Order  from  OTS.    50  cents. 

AN  L- 6053 
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'Solubility  limits  of  yttrium  and  the  lanthanide 
— Pare -earth  elements  in  chromium  and  chromi- 
^-iron  alloys,  by  S.  G.  Epstein,   A.  A.  Bauer, 
ind  R.  F,  Dicker  son.    Battelle  Memorial  Insti- 
tute, Columbus,  Ohio.    Sep  59.    Contract  W- 
7405-eng-92.     I6p.    Order  from  OTS.    75  cents. 

BMI-1376 


Progicos  relating  to  civilian  application  during 
— August,   1959,   by  R.  W.  Dayton  and  C.  R. 

Tipton,  Jr.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.    Sep  59     Contract  W-7405-eng-92. 
99p.    Order  from  OTS.    $2.50.  BMI-1377 

Progress  relating  to  civilian  application  during 
September,    1.^59,  by  R.  W.  Dayton  and  C.  R. 
Tipton,  Jr.    Battelle  Memorial  Institute,  Colum- 
bus .  Ohio.    Oct  59.    Contract  W-7405-eng-92. 
95p     Order  from  OTS.    $2.50.  BMl-1381 


A  study  of  the  effects  of  fabricating  conditions  on 
some  properties  of  sintered  uranium  monocar- 
bide,   by  A.  B.    Tripler,  Jr.,  M.  J.  Snyder,  and 
W.  H.  Duckworth.    Battelle  Memorial  Institute, 
Columbus,  Ohio.    Oct  59.    Contract  W-7405-eng- 
92      15p.    Order  from  OTS.    75  cents. 

BMI-1383 


The  solid  solubility  and  constitution  of  yttrium  in 
iron -20  to  40  wo  chromium  alloys,  by  M.  S. 
Farkas  and  A.  A.  Bauer.    Battelle  Memorial 
Institute,  Columbus,  Ohio.    Oct  59.    Contract 
W-7405-eng-92.    22p.    Order  from  OTS. 
75  cents.  BMI-1386 


A  visual  study  of  the  corrosion  of  defected  Zircaloy- 
2-clad  fuel  specimens  by  hot  water,   by  E.   F. 
Stephan,   P.  D.  Miller,  and  F.  W.   Fink.    Battelle 
Memorial  Institute,  Columbus,  Ohio.    Oct  59. 
Contract  W -7405- eng-92.    31p.    Order  from 
OTS.    $1.00.  BMI-1387 


Mechanical  properties  of  uranium  plate,   by  G,  R. 
Caskey,  Jr.    E.  I.  du  Pont  de  Nemours  8i  Co. , 
Explosives  Department,   Atomic  Energy  Division, 
Technical  Division,  Savannah  River  Lab.,  Aiken, 
S.  Car.    June  59.    Contract  AT(07- 2)- 1.    22p. 
Order  from  OTS.    75  cents.  DP-376 


Interim  report  on  the  hydrostatic  destructive  test- 
ing of  Zircaloy-2  pressure  tubing,  by  V.  E. 
Kahle.    Hanford  Atomic  Products  Operation. 
Richland,  Wash.    Oct  59.    Contract  AT(45-1)- 
1350.    5lp.    Order  from  OTS.    $1.50. 

HW-61272  REV 


Corrosion  of  Inconel  in  600°F  static  water,  by 

General 


G.  E.  Galonian  and  H.  L.  Tymchyn. 
Electric  Co.    Knolls  Atomic  Power  Lab. 


Schenectady,  N.  Y 
109-Eng-52.    25p. 


May  59.    Contract  W-31 - 
Order  from  OTS.  75  cents. 
KAPL-2047 


Terminal    status  report  for  the  processing  refabri- 
cation  experiment,  by  D.  I.  Sinizer,   K.  L. 
Mattern,  E.  G.  Kendall  and  others.    Atomics 
International.    A  Division  of  North  American 
Aviation,   Inc.,  Canoga  Park,  Calif.    Nov  59. 
Contract  AT(ll-l)-GEN-8.    202p.    Order  from 
OTS.    $3.50.  NAA-SR-3269 


Hot-pressure  bonding  of  OMR  fuel  plates,   by  G.  V; 

Aim,  M.  H.  Binstock,  and  E.  E.  Garrett. 

Atomics  International.    A  Division  of  North 

American  Aviation,   Inc.,  Canoga  Park,  Calif. 
*    Nov  59.    Contract  AT(11-1)-GEN -8.    61p. 

Order  from  OTS.    $1.75.  NAA-SR-3583 


Casting  development  for  uranium -molybdenum  al- 
loy  shapes,   by  M.  H.  Binstock  and  J.  A. 
Stanley.    Atomics  International.    A  Division 
of  North  American  Aviation,   Inc. ,  Canoga  Park, 
Calif.  Nov  59.    Contract  AT(ll-l)-GEN-8. 
28p.    Order  from  OTS.    75  cents. 

NAA-SR-4030 


Fused  silica  for  reactor  applications.    Progress 
report  no.   1,  project  no.  B- 153  for  November 
14,    1958  to  August  15,   1959,  by  J.  D.  Fleming 
and  J.  W.  Johnson.    Georgia  Institute  of  Tech- 
nology,  Atlanta,  Georgia.     Nov  59.    Contract 
AT-(40-l)-2483.    65p.    Order  from  OTS.  $1.75. 

ORO-209 


Thoria-urania  pellet  preparation,  by  H.  Shapiro 
and  R.  M.  Powers.    Sylvania -Corning  Nuclear 
Corp. ,   Bayside,   Long  Island,  N.  Y.    Aug  59. 
Contract  AT-30-GEN-366.    34p.    Order  from 
OTS.    $1.00.  SCNC-290 


Recoil  range  of  fission  fragments  in  zirconium,   by 
E.  R.  Smith  and  P.  W.  Frank.    Westinghouse 
Electric  Corp.    Bettis  Atomic  Power  Laboratory, 
Pittsburgh,   Pa.    Nov  59.    Contract  AT- 11-1- 
GEN-14.    8p.    Order  from  OTS.    50  cents. 

WAPD-TM-198 


Cost  of  blending  uranium  of  two  different  U'^^^ 
isotopic  enrichments.    (Values  of  uraniunTfrom 
the  "USAEC  unclassified  pricing  list").  Union 
Carbide  Nuclear  Company.    Division  of  Union 
Carbide  Corp. ,   Process  Analysis  Department, 
Y-12  Plant,  Oak  Ridge,  Tenn.    Dec  59.    Con- 
tract 7405-eng-26.    270p.    Order  from  OTS. 
$4.00.  Y-1258 
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Physics  and  Mathematics 


Flow  through  microporous  media  vapor  transfer 


through    barriers,   by  L 
mermeyer.    State  Un i ve 
ment  of  Chemical  E 
July  59.    Contract  AT(11 
from  OTS.    $1.75. 


O.  Rutz  and  K,  Kam- 
1  sity  of  Iowa.    Depart- 
nginejering,   Iowa  City,   Iowa. 
l)-237.    59p.    Order 

AECU-4328 


Variable  metric  method  for 


Davidon.    Argonne  Natioia 
Lemont,   111.    Nov  59. 
38.    21p.'  Order  from 


1  Laboratory, 
C|3ntract  W-3l-l09-eng- 
75  cents. 

AN L- 5990  Rev. 


OTS. 


Analytic  solution  of  the  steaiy-state  wave  equation 
in  three  dimensions  and  |n  irregularly  shaped 


domains  with  an  appiicatibn  to  a  reactor  with 

rods,  by  E.  J.  Betinis. 
rapry,    Lemont,   111. 
09-38.    99p.    Order 

ANL-6051 


partially  inserted  c.ontro 
Argonne  National  Labo 
Sep  59.    Contract  W-31 
from  OTS.    $2.50 


film 


Grosh 


High-flux  heat  transfer  studies:    An  analytical  in- 
vestigation  of  laminar 
McFadden  and  R.  J 
Laboratory,    Lemont,   111 
W-31-109-eng-38.    Sub 
59p.    Order  from  OTS. 


boiling,   by  P.   W7 
.    Argonne  National 
Oct  59.    Contract 
cjontract  31-109-38-704. 
1.75.  ANL-6060 


Particle  escape  from  the  ends  of  cylindrical  tubes. 


by  J.  R.  Terrall.    Generj 
Products  Division,   Aire 
Department,  Cincinnati, 
tracts  AT(11-1)-171  and 
35p.    Order  from  OTS. 


Uranium -235  fission  product 


as  a  function  of  decay  tim^  for  a  specific  irradia 

"    B.  Magee. 


tion    time  and  thermal  fluic 


General  Electric.    Atomic 
Aircraft  Nuclear  Propuls 
nati,  Ohio.    Apr  59.    Con 
and  AF  33(600) -38062. 
75  cents. 


20) 


IBM  704  program  report,  aircraft  nuclear  propul 


sion  shielding  program  09-0,   by  I.  W.  Haffner. 


J.  J.   Loechler,  and  J.  ^ 
Electric.    Atomic  Product^ 
Nuclear  Propulsion  Deparitment 
Ohio.    Dec  58.    Contracts 
AF  33(600)- 38062.    32p 
$1.00. 


Elastic  scattering  of  alpha  pajrticles  by  N^-^,   by 
H,  H.  Smotrich.    Columbia 


minimization,   by  W,  C. 


I  Electric.    Atomic 
Nuclear  Propulsion 

3hio.    Mar  58.    Con- 
33(600)- 38062. 
00.  APEX-525 


r£ft 


Af 

1. 


activity  and  energy 


ion 


Products  Division, 

Department,  Cincin- 
racts  AT(11-1)-171 
Order  from  OTS. 
APEX -530 


VlacDonald.    General 
Division,    Aircraft 
Cincinnati, 
AT(11-1)-171   and 
Order  from  OTS. 

APEX -533 


il5 


University. 


Department  of  Physics,  New  York,  N,  Y. 
Apr  59.    Contract  AT(30-l)-Gen-72.     106p. 
Order  from  OTS.    $2.50.  CU-188 


Optical  spectra  excited  in  the  noble  gases  at  high 
pressures  by  polonium  alpha  particles,   by  W.  R. 
Bennett,  Jr.    Columbia  University.    Department 
of  Physics,  New  York,  N.  Y.    May  59.    Contract 
AT(30-l)-GEN-72.    81p.    Order  from  OTS. 
$2.25.  CU-195 


The  determination  of  photoneutron  thresholds,  by 
W.  S.  Rawls  and  L.  J .  Laslett.     Iowa  State 
College.    Ames  Laboratory,  Ames,   Iowa. 
Mar  59.    Contract  W-7405-eng-82.    94p.    Order 
from  OTS.    $2.25.  ISC-1173 


Thermal  cycling  test  of  type  347  stainless  steel  in- 
pile  tubes,  by  S.  Bigelow.    General  Electric   Co 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.Y.    Mar  59.    Contract  W-31 -109-Eng-52. 
24p.    Order  from  OTS.    $1.00.  KAPL-2009 


On  some  mathematical  problems  suggested  by 
biological  schemes,  by  C.  Luehr     University 
of  California.     Los  Alamos  Scientific  Laboratory, 
Los  Alamos,  N.  Mex.    Nov  59.    Contract  W- 
7405-ENG-36.    24p.    Order  from  OTS.    $1.00. 

LAMS -2356 


Equations  of  state  of  liquid  and  gaseous  normal  hy- 
drogen  and  the  application  of  multiple  regression 
techniques  to  curve  fitting,   by  R.  H.  Sherman 
and  others.    University  of  California.     Los 
Alamos  Scientific  Laboratory,   Los  Alamos, 
N.  Mex.    Oct  59.    Contract  W-7405-ENG-36. 
32p.    Order  from  OTS.    $1.00.  LAMS-2357 


Convergence  of  the  S^  method  for  thermal  systems, 
by  E.  Blue  and  H.  P.  Flatt.    Atomics  Internation- 
al.    A  Division  of  North  American  Aviation,   Inc., 
Canoga  Park,  Calif.    Nov  59.    Contract  AT(1 1-1)- 
GEN-8.    37p.    Order  from  OTS.    $1.  25. 

NAA-SR-4058 


Perturbation  theory  and  reactor  analysis,   by  E. 
Blue  and  J.  W.  Zink.    Atomics  Internationa  1 . 
A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Calif.    Nov  59.    Contract  AT(1 1-1) 
GEN-8.  15p.    Order  from  OTS.    50  cents. 

NAA-SR-4351 


Calculation  of  the  effective  resonance  integral  of 
U^-^Q,  by  A.  R.  Vernon.    Atomics  International. 
A  Division  of  North  American  Aviation,   Inc. 
Canoga  Park,  Calif.    Nov  59.    Contract  AT(1 1-1)- 
GEN-8.    22p.    Order  from  OTS.    75  cents. 

NAA-SR-4418 
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F.nergy  and  angular  distribution  of  the  particles 
resulting  from  the  collision  of  a  15   Bev  proton 
with  a  nucleon  at  rest,  by  W.  Smith.    Midwestern 
Universities  Research  Association,  Madison, 
Wis.    Sep  59.    Contract  AT(ll-l)-384.    36p. 
Order  from  OTS.    $1.00.  MURA-530 


Bevatron  operation  and  Development.    XX.    Noyem- 
""Ber,  December  1958.  January  1959,  by  W.  D. 
Hartsough.    University  of  California.     Lawrence 
Radiation  Laboratory,  Berkeley,  Calif.     Sep  59. 
Contract  W-7405-eng-48.     23p.    Order  from 
OTS.    75  cents.  UCRL-8834 


Construction  of  a  high-power  RF  window,  by  KT.  C. 
Crebbin  and  D.  F.  Mosier.    University  of  Cali- 
fornia.   Lawrence  Radiation  Laboratory,  Berke- 
ley. Calif.    Sep  59.      Contract  W-7405-eng  48. 
I5p.    Order  from  OTS.    50  cents.       UCRL-8874 


Radiation  Effects  on  Materials 


Effects  of  high  neutron  and  gamma  fluxes  on  the 
transmission  characteristics  of  some  optical 
glasses,  by  J.  L.  Colp  and  H.  N.  Woodall. 
Sandia  Corporation.      Albuquerque,  N.  Mex. 
Nov  59.    12p.    Order  from  OTS.    75  cents. 

SCR-127 


Radioactive  Waste 


Procedures  for  decontamination  of  plutonium  from 
various  surfaces,   by  E.  L.  Christensen. 
University  of  California.    Los  Alamos  Scientific 
Laboratory,   Los  Alamos,  N.  Mex.    Nov  59. 
Contract  W-7405-ENG-36.    25p.    Order  from 
OTS.    $1.00.  LAMS-2319 


Reactors — General 


Terminal  report  on  the  Mighty  Mouse  high -flux 
research  reactor  project,   by  L.  E.   Link  and 
others.    Argonne  National  Laboratory,   Lemont, 
111.    Sep  59.    Contract  W-31 -109-eng-38.  225p. 
Order  from  OTS.    $3.50.  ANL-5928 


Prototype  boiling  water  reactor,   by  J.  M.  Harrer. 
Argonne  National  Laboratory,   Lemont,   111. 
Oct  59.    Contract  W-31-109-eng-38.    76p. 
Order  from  OTS.    $2.25.  ANL-6019 


Design  and  hazards  report  for  the  Argonne  Fast 
Source  Reactor  (AFSR),   by  G.  S.  Brunson  and 
others.    Argonne  National  Laboratory,  Lemont 
111.    June  59.    Contract  W-31 -eng- 38.    64p. 
Order  from  OTS.    $1.75.  ANL-6024 


Isotopic  abundance  and  the  variation  of  N    in  irradi- 
ated  nuclear  fuels  consisting  initially  of  combina- 
tions of  TB^^^ru^^^,  andlp35^  by],  C.  Carter 
and  R.  C.  Howard.    Argonne  National  Labora- 
tory,'  Lemont,   111.    Oct  59.    Contract  W-31 -109- 
eng-38.    71p.    Order  from  OTS.    $2.00. 

AN  L- 6067 


Reactors — Power 


Boiling  water  reactor  with  internal  superheater; 
Pathfinder  Atomic  Power  Plant  final  feasibility 
report.     AUis-Chalmers  Manufacturing  Co. 
Atomic  Energy  Division,  Milwaukee,  Wis. 
Aug  59.    Contract  AT(ll-l)-589.    86p.    Order 
from  OTS.    $2.25.  ACNP-5917 


Fluid-bed  conversion  of  uranium  tetrafluoride  to 
uranium  hexafluoride,  by  G.  J.  Vogel  and  W.  J. 
Mecham.    Argonne  National  Laboratory,  Chemi- 
cal Engineering  Division,   Lemont,   111.    Oct  59. 
Contract  W-31- 109-eng- 38.    25p.    Order  from 
OTS.    75  cents.  ANL-6054 


Lecture  notes  on  heat  extraction  from  boiling  water 
power  reactors,   by  P.  A.   Lottes,  M.  Petrick, 
and  J.  F.  Marchaterre.    Argonne  National  Labor- 
atory,  Lemont,   111.    Oct  59.    Contract  W-31 - 
109-eng-38.     I67p.    Order  from  OTS.    $3.00. 

AN  L- 6063 


Construction  materials  for  various  head-end  proc- 
esses  for  the  aqueous  reprocessing  of  spent  fuel 
elements,   by  C.   L.  Peterson,   P.  D.  Miller, 
J.  D.  Jackson,  and  F.  W.  Fink.    Battelle  Memori- 
al Institute,  Columbus,  Ohio.    Aug  59.    Contract 
W-7405-eng-92.    127p.    Order  from  OTS. 
$2  75  BMI-I375 


Continuous  solvent  washing  -  Hydraulic  operating 
characteristics  of  a  large-scale  continuous  sol- 


•  I 


vent  washer,  by  A.  A.  Kishbaugh.    E 
de  Nemours  &  Co.    Explosives  Dept. , 
Energy  Division,  Technical  Division, 
River  Lab.,  Aiken,  S.  Car.    Apr  59. 
AT(07-2)-l.     I6p.    Order  from  OTS. 


I.  du  Pont 
Atomic 
Savannah 
Contract 
50  cents. 
DP -333 


Electrodeposition  of  plutonium  at  a  mercury  cathode; 
by  J.  A.  Porter  and  others.    E.  I.  du  Pont  de 
Nemours  &  Co.    Explosives  Dept. ,     Atomic 
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The  ORNL  four- linear -elem(mt  package  analog 


computer  (FLEPAC)  inst 
Green.    Oak  Ridge  Nationja 


rjuction  manual,  oy  F.  P. 
1  Laboratory,   Instru- 


mentation and  controls  D 
Tenn.  (nd).  Contract  W 
Order  from  OTS.    $1.00. 


Generalized  hear  conduction 


Hvision,  Oak  Ridge, 
7405-eng-26.    32p. 

ORNL-2727 


code  for  the  IBM -740 


computer,  by  T.  B.  Fowlfc 
Oak  Ridge  National  Laboratory 
mental  Engineering  Divison 
(nd).    Contract  W-7405-e|ig 
from^^.    $1.75. 


/ 


Fission  products  poisoning  data,   by  N.  J.  Pattenden. 

)iatory,   Physics  Division, 


Oak  Ridge  National  Labo 
Oak  Ridge,   Tcnn.    (nd) 
26.    28p.    Order  from 


Contract  W-7405-eng- 
OTS.    $1.00. 

ORNL -277  8 


A  study  of  alpha  particle  ioni 
tures,  by  F.  W.  Sanders 
Bortner.    Oak  Ridge  Nati 


Health  Physics  Division 
Oct  59.    Contract  W -740: 1 
from  OTS.    $1.75. 


G.  S.  Hurst,  and  T.  E 
)nal  Laboratory. 
Oak  Ridge,  Tenn. 
-eng-26.    58p.    Order 
ORNL-2807 


easurements  of  gamma- 
ies  from  sources  of  Y^*^,  Mn^"^. 


Scintillation  spectroscopy  rr 


raygnerg 

Zn^^,  by  R. 

Ridge  National  Laboraioijy 

Division,  Oak  Ridge,   Te 

7405^-eng-26.    33p.    Ordi 


Tables  for  a  semi -infinite  circular  current  sheet, 
by  N.  B 


Alexander  and 
Ridge  National  Laborato 
Oak  Ridge.  Tenn.    (nd). 
26.     181p.    Order  from 


Neutron  Physics  Division  arnual  progress  report  for 


period  ending  September 


ard  and  others.  Oak  Ri( 
Oak  Ridge,  Tenn.  (nd). 
26.    237p.    Order  from 


Studies  of  the  spherical  harmonics  method  in  neutron 


transport  theory.    III.    Distribution  of  the  roots 


amsotropic  scattering. 
National  Laboratory,   Phv 
Ridge,   Tenn.-    (nd). 
32p.    Order  from  OTS.    $1.00. 


High-energy  particle  data. 


Willis  and  C.  V.  Stablefjrd.    University  of 


r  and  E.  R.  Volk. 

Reactor  Experi- 
Oak  Ridge,  Tenn. 
-26.    66p.    Order 

ORNL-2734 


zation  in  argon  mix- 
$.  ^ 


and 


W.  Peelle  a^d  T.  A.   Love.    Oak 
Neutron  Physics, 
n.    (nd).    Contract  W- 
r  from  OTS.    $1.00. 

ORNL-2790 


..  C.  Downing.    Oak 
y.    Mathematics  Panel, 
Contract  W-7405-eng- 
(t)TS.    $3.00. 

ORNL-2828 


1,   1959,   by  E.  P.  Bliz- 


qge  National  Laboratory. 
Contract  W-7405-eng- 
^TS.    $4.00. 

ORNL-2842 


of  the  characteristic  equjation  in  the  case  of  • 

W.  Kofink.    Oak  Ridge 
,'sics  Division,  Oak 
tract  W-7405-eng-26. 


ly 


ORNL-2850 


Volume  I,  by  B.  H. 


California.    Radiation  Laboratory,  Berkeley, 
Calif.    Nov  56.    Contract  W-7405-eng-48.    88p. 
Order  from  OTS.    $2.25.  UCRL-2426(rev.) 


Proceedings  of  the  second  symposium  on  advances 
in  fast-pulse  techniques  for  nuclear  counting 
held  at  the  Lawrence  Radiation  Laboratory, 
February  12  and  13,   1959.    University  of  Cali- 
fornia.    Lawrence  Radiation  Laboratory,  Berke- 
ley, Calif.    1959.    132p.    Order  from  OTS. 
$3  00.  UCRL-8706 


S-wave  K-N  scattering  amplitudes,  by  U.  Kruse 
and  M.  Nauenberg.    University  of  California. 
Lawrence  Radiation  Laboratory,  Berkeley, 
Calif.    Sep  59.    Contract  W-7405-eng-48.    15p. 
Order  from  OTS.    50  cents.  UCRL-8888 


Physics  Division  semiannual  report  November  1958 
through  April  1959.    University  of  California. 
Lawrence  Radiation  Laboratory,  Berkeley, 
Calif.    Aug  59.    Contract  W-7405-eng-48.    46p. 
Order  from  OTS.    $1.25.  UCRL-8936 


rUT-T5  -  A  two-dimensional  Monte  Carlo  calcula- 
tion  of  capture  probabilities  for  the  IBM -704,  by 
J.  Spanier,  H.  Kuehn  and  W.  Guilinger.    West- 
inghouse  Electric  Corp. ,   Bettis  Atomic  Power 
Laboratory,   Pittsburgh,   Pa.    Nov  59.    Contract 
AT-ll-l-GEN-14.     40p.    Order  from  OTS. 
$1   25.  WAPD-TM-125 


TKO  -  A  three-dimensional  neutron -diffusion  code 
for  the  IBM-704.   by  W.  R.  Cadwell.     VVesting- 
house  Corp.    Bettis  Atomic  Power  Laboratory, 
Pittsburgh,   Pa.    Oct  59.    Contract  AT-ll-l-GEN- 
14.    44p.    Order  from  OTS.    $1.25. 

WAPD-TM-143 


Progress  Reports 


Quarterly  progress  report  April  1  -  June  30,   1959. 


Brookhaven  National  Laboratory,  Associated 
Universities,   Inc.,   Upton,  N.  Y.     1959.    77p. 
Order  from  OTS.    $2.25.  BNL-564  (S-51) 


Particle  Accelerators  and  High- 
Voltage  Machines 


Effects  of  radial  straight  sections  on  the  betatron 
oscillation  frequencies  in  a  spiral  sector  FFAG 
accelerator,  by  R.  A.  Dory  and  P.   L.  Morton. 
Midwestern  Universities  Research  Association, 
Madison,  Wis.    Sep  59.    Contract  AT(ll-l)-384. 
lOp.    Order  from  OTS.    50  cents.       MURA-514 
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Energy  Division,  Technical  Division,  Savannah 
River  Lab. ,  Aiken,  S.  Car.    June  59.    Contract 
AT(07-2)-l.     13p.    Order  from  OTS.     50  cents. 

DP- 388 


Roughening  of  heat  transfer  surfaces  as  a  method 
of  increasing  the  heat  flux  at  burnout.    Progress 
report  no.   1,  by  W.  S.  Durant  and  S.  Mirshak. 
E.  1.  du  Pont  de  Nemours  &  Co.    Explosives 
Dept.,  Atomic  Energy  Division,   Technical  Divi- 
sion, Savannah  River  Lab. ,  Aiken,  S.  Car. 
July  59.    Contract  AT(07- 2)- 1.  20p.  Order  from 
OTS.  75  cents.  DP-380 


Heavy  water  moderated  power  reactors.    Progress 
report  for  May  and  June  1959,   by  L.  Bernath 
and  L.  Isakoff.    E.  I.  du  Pont  de  Nemours  &  Co. 
Explosives  Dept. ,  Atomic  Energy  Division, 
Technical  Division,  Wilmington,  Dela.    Sep  59. 
Contract  AT(07-2)-l.    55p.    Order  from  OPS. 
$1.50.  DP-395 


Apparatus  for  solvent  extraction  of  milliliter  quanti- 
ties of  highly  radioactive  solutions,   by  R.  M. 
Wallace  and  H.  Pollock.    E.   I.  du  Pont  de  Nem- 
ours &  Co.    Explosives  Dept. ,  Atomic  Energy 
Division,  Technical  Division  ,  Savannah  River 
Laboratory,   Aiken,  S.  Car.    Sep  50.    Contract 
AT(07-2)-l.     lOp.    Order  from  OTS.    50  cents'. 

DP-411 


Heavy  water  components  test  reactor.    Savannah 
River  Plant,   plans  and  estimate.    E.I.    du  Pont 
de  Nemours  &  Co.    Explosives  Dept. ,   Atomic 
Energy  Division,   Technical  division,  Wilmington, 
Dela.    Oct  59.    Contract  AT(07-2)-l.     31p. 
Order  from  OTS.    $1.00.  DP-412 


Stable  Isotope  Separation 


Isotope  separation  and  isotope  exchange.    A  bibliog- 
raphy with  abstracts,   by  G.  M.  Begun.    Oak 
Ridge  National  Laboratory,  Oak  Ridge,    Tenn. 
(nd).    Contract  W-7405-eng-26.    242p.    Order 
from  OTS.    $3.50.  ORNL-2852 


Technology — Feed  Materials 


Removal  of  chloride  from  nitric  acid  by  oxidation 
with  permanganate,  by  G.  P.   Lang  and  others. 
Mallinckrodt  Chemical  Works.    Uranium  Division, 
Weldon  Spring,  Mo.    Nov  59.    Contract  W-14- 
108-Eng-8.    25p.    Order  from  OTS.    75  cents. 

MCW-1436 


Pilot  plant  development  of  a  sulfuric-acid  solvent 
treatment  process,   by  J.  T.  Krieg,  N.  G.  HoUo- 
-  way,  and  N.  Simecek.    Mallinckrodt  Chemical 
Works.    Uranium  Division,   Weldon  Spring,    Mo. 
Nov  59.    Contract  W-14-108-Eng-8.     I6p.    Order 
from  OTS.    75  cents.  MCW-1438 


Technology — Raw  Materials 


Solvent  extraction  recovery  of  vanadium  (and  urani- 
um)  from  acid  liquors  with  di(2-ethylhexyl)  phos- 
phoric acid,   by  D.  J.  Grouse  and  K.  B.  Brown. 
Oak  Ridge  National  Laboratory,  Oak  Ridge,  Tenn. 
(nd).    Contract  W-7405-eng-26.    81p.    Order 
from  OTS.    $2.25.  ORNL-2820 
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Edo  Corp. ,  CoUege  Point,  N.  Y. 
HBUOGRAPHY  OF  REFERENCES  RELATED  TO 
HYDRO-aCI  LOADS,  by  L.  Kaplan.  Rept.  on  Con- 
tract NOes  56-376-c.  16  Feb  59,  82p.  622  refs .  Rept. 
no.  4438;  AD-216  363. 
Order  frx>m  LC  ml$4.80,  ph$13.80       PB  144  303 

The  references  listed  are  the  result  of  a  survey  of 
hydro-ski  literature,  including  reports  on  model,  full 
scale  aiKl  theoretical  data.  Since  it  was  felt  that  scwne 
of  the  experience  acquired  in  the  development  erf  hull 
seaplanes  would  be  useful  to  the  objectives  of  the 
subject  contract ,  this  bibliography  contains  a  number 
of  listings  related  to  hull  seaplane  investigations  . 


Princeton  U. ,  N.  J. 
ON  THE  MECHANISMS  OF  METEORIC  ABLATION, 
by  Sin- 1  Cheng.    Rept.  on  Contract  AF  18(600)498. 
Apr  58,  37p.   14  refs.    Rept.  no.  427;  AFOSR-TN-58- 
649;  AD- 162  181. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  042 

The  deceleration  d  the  meteor  and  the  presence  d  a 
molten  layer  over  the  meteoric  body  results  in  an  un- 
stable liquid-gas  interface  that  leads  to  the  direct  loss 
of  mass  as  liquid  droplets  flying  away  from  the 
meteoric  surface.    The  feasibility  of  this  mechanism 
is  analytically  shown  and  demonstrated  with  typical 
examples.    By  incorporating  the  present  mechanism, 
the  irregularity  otf  the  meteoric  luminosity  when  com- 
pared widi  the  calculated  results  at  Oplk's  theory  may 
be  qualitatively  explained  and  the  occasional  hurst  or 
flare  at  some  meteors  may  be  visualized.    Several 
other  observations  of  the  meteoric  phenomena  also 
tend  to  verify  the  plauslbleness  of  the  proposed  mecha- 
nism.   (Portions  of  this  report  are  illegible) 


ASTRONOMY 
Astrophysics 


Centro  di  Studio  per  la  Fisica  Delle  Microonde 

ON  THE  VELOCITY  OF  METEORS  DURING  THEIR 

EVAPORATICN,  by  F.  Verniani.  Technical  note  no.  1 

on  Contract  AF  61(052)227.   ^ine  59,  9p.  5  refs. 

AFCRC-TN-59-575. 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  976 

From  Herlofson's  equations  for  meteoric  evaporation, 
it  is  deduced  that  part  of  the  meteors  cannot  evaporate 
completely,  owing  to  their  excessive  loss  in  speed; 
nwreover,  it  is  shown  that  the  flight  of  all  meteors  is 
considerably  retarded  during  the  entire  process  of 
evaporation. 


Flower  [Astronomical]  Observatory  pniiladelphia] 

Pa. 
W  URSAE  MAJORIS  SYSTElvB,  by  L.  Binnendijk. 
Fhial  rept.  on  Contract  Nonr- 2320(00).    [1958]  9p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  715 


University  of  Southern  California.  Engineering 

Center,  Los  Angeles. 
PRODUCTION  OF  CARBON  IN  THE  UPPER  ATMOS- 
PHERE, by  IC  P.  Chopra.  Technical  note  on  Contract 
AF  18(603)95.  31  July  59.  Up.   10  refs.  USCEC 
rept.  56-208,  AFOSR-TN-59-902. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  474 

This  technical  note  describes  a  process  by  wMch 
penetrating  cosmic  rays  may  jxroduce  atomic  carbon 
in  the  upper  atmosphere.    High  energy  cosmic  ray 
particles  bombard  the  atonvs  and  molecules  of  the 
iq>per  atmosphere  and  release  neutrons  along  with 
other  products  of  disintegration.    Some  of  these  neu- 
trons escape  outwards  and  undergo  a  natural  free  de- 
cay.   Some  others  may  collide  with  nitrogen  atoms 
and  produce  atomic  carbon  with  the  release  of  a  pro- 
ton.   These  carbon  atoms  are  radio-active  and  decay 
back  into  atomic  nitrogen  with  the  release  of  a  high 
energy  electron-    But  the  fairly  long  lifetime  (5569 
years)  ensures  a  cc^ious.jsMpply  of  carbon  atoms  in 
the  \rppex  atmosphere.    The  otlier  products  of  this 
process,  viz.  protons  and  electrons,  may  get  trapped 
in  the  earth's  magnetic  field,  and  hence  contribute  to 
the  formation  of  the  inner  radiation  belt- 
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Human  Enginoering 


Educaticnal  Research  Corp.    Cambridge,  Mass.  ] 
A  SET  OF  DISCRIMINABLE  3LJRFACE  COLORS  ANI 
SYMIOLS  FOR  CODING  IN  ANIMATED  TRAINING 
PANELS,  by  Milton  W.  Horowtez  and  Robert  Frontier. 
Rqx.  on  Contraa  N61339-294:'5  May  59,  22p.  4  refs 
Technical  rept.  NAVTRADEVCEN  20- OS- 52. 
Order  from  LC  mi$2-  70.  phK  80  PB  143  821 

This  study,  developed  a  simple  reliable  experiment  to 
oneasure  color  discrimlnability,  and  also  identified  15 
colors  and  10  symbols  each  ofwhlch  is  easily  differ- 
entiated from  the  otiiers.    While  alternate  sets  erf 
colors  might  be  found  which  are  also  highly  discrim- 
inable,  the  15  present  colors  4iould  prove  extremely 
useful  to  the  equipment  designer. 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus. 
A  COMPARISON  OF  ONE-,    TWO-,    AND  THREE- 
MAN  CONTROL  UNITS  UND8R  VARIOUS  CONDI- 
TIONS OF  TRAFFIC  INPUT  ILATE.  by  J.  S.  Kidd. 
Rept.  on  Contract  AF  33(616)3612.    June  59.  22p. 
20  refs.    WADC  Technical  rept.  59-104;  AD- 225  965. 
Order  from  OTS  $0.  75  PB  161  045 

Tlie  performance  of  various  sitzed  pattern -feeder  ap- 
proach control  teams  was  compared  under  three  con- 
ditions of  input  load  in  a  simulated  air  traffic  control 
situation.    Conditions  in  which  either  one,  two.  or 
three  men  operated  the  systeni  were  compared.   Input 
loads  were  90  sec.  60  sec.  or  30  sec  average  interval 
between  aircraft  arrivals.    Nine  laboratory-trained 
controllers  participated  in  a  total  of  54 problems.   Re- 
sults indicated  a  consistent  decrement  in  performance 
as  a  function  erf  increased  input  load.  Crew  augmeata* 
tlon  led  to  only  moderate  facilitation  of  performance 
when  the  input  load  to  the  system  was  held  constant 
and  the  number  of  controllers  was  increased.    When 
input  load  was  increased  proportionately  to  the  size 
of  the  control  unit,  there  was  a  marked  decline  in 
system  performance.    It  was  concluded  that  simple 
crew  augmentation  imposes  coordination  demands 
that  interfere  with  primary  task  activities.    Maximum 
autonomy  of  system  operators  was  recommended. 


Personnel  and  Training 


Harvard  Graduate  School  of  Education,  Cambridge, 

Mass. 
POSITION  CHOICES  AND  CAREERS:   ELEMENTS 
OF  A  THEORY,  by  David  V.  Tiedeman,  Robert  P. 
O'Hara  (Boston  CoU. )  and  Estker  Mathhews  (Newton 
High  School).   Rept.   na  8  on  Harvard  Studies  in 
Career  Develc^ment,  Technical  rept.  no.  4  on  Con- 
tract Nonr- 1866(31).   12  Dec  58.  53p.  61  refs. 
AD-217  191. 
Order  from  LC  mi^.  60,  ph$9.  30  PB  144  464 


An  attempt  Is  made  to  organize,  in  a  preliminary 
manner,  previous  writing  in  the  field  of  vocational 
psychology  relating  to  perceptions  of  self  and  of  work 
as  variables  Intervening  between  prior  circumstances 
and  career  decisions. 


Human  Resources  Research  Office,  George 

Washington  U. ,  Washington,  D.  C. 
SOME  PROBLEMS  IN  THE  ANALYSIS  OF  TROUBLE 
SHOOTING  BEHAVIOR,  by  Paul  G.  Whitmore  (Army 
Air  Defense  Human  Research  Unit)  Research  rept.  2 
on  Contract  DA  49-l06-qm-l.    Oct  59,  27p.  7  refs. 
Order  from  LC  nii$2.  70,  p*i$4.  80  PB  144  234 

Data  from  three  previous  HumRRO  studies  (RADAR 
IV,    RADAR  VI,   and  ACHILLES)  were  pooled  and 
analyzed  to  Identify  problems  of  maintenance  and 
maintenance  training.    The  data  consisted  of  (1)  ob- 
servations of  maintenance  activities  made  during  the 
administration  of  job- sample  proficiency  tests  to 
M33  and  NDCE  AJAX  fire  control  system  maintenance 
technicians,  and  (2)  respcmses  to  multiple- choice 
Items  on  a  written  test  given  to  NIKE  AJAX  fire 
control  system  maintenance  technicians.    The  set  erf 
coded  categories  used  in  recording  activities  did  not 
meet  the  requirements  for  describing  the  technician's 
trouble  shooting  proceaures;  consequently,  the  tech- 
nician's knowledges  and  skills  could  not  be  clearly 
Inferred.    It  was  not  possible  to  isolate  "knowledge" 
classes  for  the  written  test  items  related  to  over-all 
proficiency.    Hie  generalization  of  nruxiiflcations 
introduced  into  the  M33  FCS  experimental  training 
programs  to  NDCE  AJAX  IFC  training  was  supported 
at  a  very  gross  level  of  analysis. 


Human  Resources  Research  Office,  George 

Washington  U.,  Washington,  D.  C. 
WHAT  HumRRO  IS  DOING,  JANUARY   1956- 
JUNE  1957.  Dec  57,  56p.  19  refs.  Research 
Bulletin  4;  AD- 158  174. 
Order  from  LC  nru$3.60,  ph$9.30  PB  138  229 


Ps)<chology 


Army  Medical  Research  Lab.  ,   Fort  Knox.  Ky. 
PERCEPTION  OF  RELATIVE  FREQUENCY  AS  A 
FUNCTION  OF  THE  NUMBER  OF   STIMULUS  AND 
RESPONSE  CATEGORIES,  by  R.  A.  Gardner,  J.  B. 
Forsythe  and  others.    RepL  on  Psychophysiological 
Studies.    7  Apr  58.    18p.   7  refs.   Rept.   no.   328. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  221 

A  prediction  response  was  used  to  study  the  perception 
of  relative  frequencies  of  serially  presented  stimulus- 
events  when  the  only  predictable  properly  was  relative 
frequency.  The  number  of  stimulus- event  categories 
was  varied  from  two  to  eight.   Each  stimulus- event 
category  was  associated  with  a  different  response  cat- 
^ory.    The  relative  frequency  of  the  response  to  the 
nKJst  frequently  presented  category  was  a  function  erf 
the  number  of  cat^ories.    Asymptotic  response  levels 
were  reached,  if  at  all,  only  very  late  in  the  series  of 
420  trials.    For  the  last  140  trials  all  groups  with  more 
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than  three  categories  were  responding  at  frequencies 
significantly  different  from  tnose  of  the  presented 
stimulus- event  categories. 


[Behavior  Research  Lab. ,  Washington  U. , 

St.  Louis,  Mo.  ] 
THE  EFFECT  OF  ELECTROCONVULSIVE  SHOOC 
ON  MALE  ALBINO  RATS  WITH  EXPERIMENTALLY 
INDUCED  SENSORY  DEFICITS,  by  John  A.  Stem  and 
David  McDonald.    Progress  rept.  on  Contraa  Nonr- 
816(06).    31  Dec  58,   17p.    41  refs. 
Order  from  LC  mi$2.  40.  ph$3.  30  FB  144  182 

The  major  hypothesis  of  this  experiment  is  that  if 
ECS  animals  are  more  reactive  to  environmental 
stimuli,  then  if  one  makes  them  blind,  deaf,  or 
anosmic,  they  wlU  behave  more  like  normal  controls. 
The  experimental  design  constitutes,  in  the  opinion  of 
the  author,  a  cleai^cut  test  of  this  hypothesis. 


Bureau  of  Applied  Social  Research,  Columbia  U. , 

New  York.  ^^ 

GROUP  AND  INDIVIDUAL  PERFORMANCE  IN  PROB- 
LEM SOLVING  RELATED  TO  PREVIOUS  EXPOSURE 
TO  PROBLEM,    LEVEL  OF  ASPIRATION,    AND 
GROUP  SIZE,  by  Irving  Lorge  and  Herbert  Solomon. 
Technical  rept.  no.  3  on  Contract  Nonr-266(43). 
15  Dec  58,   32p.  5  refs.  ,  ,^  ,.,0 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  179 

The  experiment  reported  here  was  designed  to  test  the 
hypothesis  that  previous  exposure  with  the  problem 
would  significantly  affect  the  proportion  of  individual 
solutions  and,  hence,  the  proportion  of  group  solu- 
tiOTS.    Perhaps  the  variance  of  proportions  of  group 
solutions  developed  in  this  paper  under  the  assumption 
that  the  ability  model  is  operating  may  be  helpful  in 
choosing  among  several  explanations  of  group 
performance. 


Institute  of  Educational  Research,   Indiana  U. , 

Bloom  ingt  on. 
A  CATALOG  OF   TROUBLE  SHOOTING  TESTS 
(SURVEY  OF  TESTS  DEVELOPED  TO  DECEMBER 
1956)  by  Nicholas  A.  Fattu.    Research  rept.  no.  1  cm 
Contract  Nonr-908(07).    Dec  56.    136p.    148  rrfs. 
AD- 153  754. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  144  377 

The  trouble- shooting  tests  include  (1)  on-the-job 
measures,  (2)  performance  tests,  (3)  mockup  or  sim- 
ulator tests,  (4)  automatic  recording  of  checks  (ARC) 
or  tab-type  tests,  and  (5)  pencil-paper  and  oral- 
interview  tests.    The  first  section  considers  the  meas- 
ures that  were  taken  on  the  job  under  normal  operating 
conditions.    Those  measures  differ  frtxn  the  trouble- 
shooting performance  tests  in  that  the  latter  structure 
and  control  both  the  tasks  and  the  situaticxis  in  which 
they  occur.    The  simulator  tests  tend  to  have  the  same 
kinds  of  tasks  as  those  used  in  the  performance  tests. 
The  ARC  type  tests  attempt  to  translate  some  of  the 
features  of  the  simulator  tests  into  pencil-paper  form. 
The  examples  of  the  trouble- shooting  tests  were 
located  mainly  in  bibliographic  sources  and  pubUca- 
tions  by  the  Department  of  Defense. 


Institute  of  Psychiatry,  Maudsley  Hospital,  London 

(Gl  Brit.) 
RATE  OF  TEMPORAL  AND  SPATIAL  INHIBmON 
IN  HYSTERIA  AND  BRAIN  DAMAGE  IN  NORMAL, 
NEUROTIC  AND  BRAIN- DAMAGE  SUBJECTS.   Final 
technical  rept-  for  1  May  58-30  Apr  59  on  Contract 
DA  91-508- BUC-311.   [1959]  35p.  36  refs. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  837 

Section  1.  Introduction;  Section  2.  Selection  and  de- 
scription of  subjects;  Section  3,  A  detailed  considera- 
tion of  the  tasks  used. 


Laboratary  for  Res  ear  di  in  Social  Relations, 
U.  of  Minnesota,  Minneapolis. 

THE  efffx:t  op  status  on  abilffy  to  in- 
fluence GROUP  SOLUTIONS  OF  PROBLEMS,  by 
Henry  W.  Riecken.   Tachnical  rept.  no.  1  on 
Research  Studies  on  the  Relation  Between  Cognition 
and  Behavior,  Contraa  N8onr -662(16).    Jan  58,   I6p. 

5  refs. 

Order  from  LC  mi$2. 40,  ph$3.  30  PB  138  292 

An  experimert  in  which  32  four-man  groups  discussed 
"human  relations  problems"  provided  an  opportunity 
to  test  a  finding  of  Bales  and  others  that  the  discussant 
who  talked  the  most  contributed  most  to  the  solution 
of  the  problem.   By  providing  a  hint  about  a  uniquely 
good,  insight  solution  to  one  problem,  and  by  differ- 
entially locating  that  hint  in  the  hands  of  either  the 
highest  or  the  lowest  talker  in  the  group,  an  oppor- 
tunity was  afforded  to  assess  both  the  perceived  and 
the  actual  contribution  of  the  "top  man"  comjwred  to 
tbe'*bottom  man.  "  The  results  show  that  top  men  are 
alaiost  uniformly  perceived  as  contributing  more, 
and  that  they  are  in  fact  more  influential  in  getting 
the  "elegant  solution"  (contained  in  the  hint)  accepted 
by  the  group.    Further  data  suggest  that  the  differ- 
ential ability  of  top  men  to  exert  influence  is  related 
more  to  their  ability  to  win  attention  and  support  from 
the  group  than  it  is  to  their  ability  to  reduce 
opposition.    Personal  charaaeristics  of  top  men  that 
may  lead  to  their  achieving  that  position  are  only 
suggested  by  our  data,  but  there  is  some  reason  to 
believe  that  clarity  and  fluency  of  expression  are 
important  factors,  but  that  measured  intelligence  is 
not. 


[Laboratary  for  Research  in  Social  ReUtions] 

U.  trf  Minnesota,  Minneapolis.  

RESEARCH  ON  COHESIVE  AND  DISRUPTIVE 
TENDENaES  IN  COALlTIC»J  TYPE  GROUPS^  by 
Ben  Willerman.    Final  technical  rept.  on  Contraa 
N8onr -662(16).    1957,  7p.    6  rrfs. 
Order  from  LC  ml$l.  80.  ph$l.  80  PB  138  288 

This  final  report  is  a  summary  of  some  aspects  <rf 
cohesive  and  disruptive  tendencies  in  coalition -type 
groups  which  have  emerged  from  our  research.   The 
conclusions  of  studies  of  individual  attraction  to 
group  activity  relative  to  individual  activity  are 
presented.    Some  by-products  of  the  research  are 
briefly  described. 
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II 


Labormtory  d  Aviation  Psychology,  Ohio  State  U. 

Research  Poundatian.  Columbus. 
THE  EFFECT  OF  TEAM  SIZE  AND  INTERMEMBER 
COMMUNICATION  ON  DECISK)N- MAKING  PER- 
FORMANCE, hf  Robert  G.  Kinkade  and  J.  S.  IGdd. 
Rept.  OB  Contract  AF  33(616)3^12.    Apr  59.   16p. 
10  r«fs.    WADC  Technical  rept;  58-474. 
Order  from  OTS  $0.  50  I  PB  151  967 


The  performance  of  single  individuals,  two-nnan  teams 
without  interoonununication.  and  two-man  teams  with 
Interoammunicatlon  was  compared  in  a  complex 
decis  ion -making  task.    The  task  was  an  operational 
"game"  derived  from  radar  approach  control.    Forty- 
eight  students  participated.    The  experimental  design 
utilized  a  subject  x  conditions  balanced  Latin  square 
having  six  independent  replications.    Two- man  team 
performance  was  superior  to  that  of  single  individuals. 
but  not  proportionately  so.    Interpretation  at  the  dau 
in  terms  dt  productivity  per  person  showed  the  person 
working  alooe  to  be  si^piificantly  superior  to  tbe  per- 
son working  in  a  two-man  team.    Teams  with  commu- 
nication were  slightly  superior  to  teams  having  no 
communication.    The  explanatKn  of  the  results  cA  the 
individual  vs.  individuals  in  a  team  comparison  Is 
hypothesized  to  lie  in  the  diversion  d  time  and  pro- 
ductive capacity  in  the  team  situation  away  from  the 
prime  task  and  into  int^rative  and  coordinative 
behavior. 


Princeton  U. .  N.  J. 
THE  ROLE  OF  THREE  PROCESffiS  IN  DETERMIN- 
ING RESPONSES  TO  INTERPERSONAL  DISAGREE- 
MENT, by  mrold  M.  Schroder  and  David  E.  Hunt 
(Yale  U.  ).    Ttechnlcal  rept.  no.  5  on  Contract  Nonr- 
[1858(12)]  and  PubUc  Health  Grtnt  M-955.    Jan  59. 
127p.  52  refs. 
Order  from  LC  ml|6.  30.  ph$l9.  80  PB  144  273 

The  present  report  will  propose  three  conceptual  proc- 
esses as  units  for  mediating  dispositional  and  situa- 
tional effects.    The  general  characteristics  d  a  proc- 
ess will  be  described  in  Section  n.    Although  our  major 
conskleratloa  in  developing  theae  processes  was  the 
coordlnatlan  o#  dispositional  add  situational  factors. 
we  also  believe  that  such  processes  should  be  congru- 
ent with  developmental  determinants.    Therefore  in 
addition  to  describing  the  specific  processes  in  SecUon 
m,  we  will  also  discuss  the  relationship  erf  each  proc- 
ess to  a  specific  set  d  child- rearing  antecedent  condi- 
tions.   The  remaining  sections  are  then  given  over  to 
several  studies  aimed  at  evaluating  the  construct 
validity  of  the  viewpoint. 


School  of  Aviation  Medicine,  Brooks  AFB.  Tex. 
FACT  AND  FANCY  IN  SENSORY  DEPRIVATION 
CTUDIES.  by  Jerrold  L.  Wheaton.  Aug  59.  62p. 
211  refs.  Aeiomedical  Reviews  no.  5-59. 
Order  fran  LC  ml$3.  90.  ph$lO.  80  PB  144  225 

This  dlscuBsion  is  not  ii< ended  to  be  exhaustive,  and 
more  detailed  information  can  be  obtained  from  the 
cited  references  (202,  203,  206.  208).    The  broader 
Issues,  in  which  the  problem  has  been  studied,  are 
outlined  In  chapter  m,  entitled  "The  Nature  of  Isola- 
tion. "  Chapters  IV  and  V  consist  of  siunmaries  of 
publlahed  reports,  first,  of  the  autobiographic,  anec- 
dotal, and  clinical  literature,  and  then,  <rf  the  experi- 


mental  literature.   The  nnal  chapters  consist  of  a 
summary  of  the  present  knowledge  of  isolation  effects 
on  human  behavior  and  a  discussion  of  probable  mili- 
tary implications. 


Yale  U. ,  New  Haven,  Conn. 
AN  EXPLORATION  OF  THE  INTERRELATIONS 
AMONG  SOME  NON- INTELLECTUAL  PREDICTORS 
OF  ACHIEVEMENT  IN  PROBLEM  SOLVING,  by 
ftul  C.  Berry.    Technical  rept.  no.  4  on  Contract 
Nonr-609(20).    Dec  58.  50p.   19  refs.    AD-218  598. 
Order  from  LC  mi^.  30,  ph^.  80  PB  143  856 

In  considering  the  interrelations  among  non- intellec- 
tual variables  and  achievement  in  problem  solving, 
particularly  the  sex  role,  the  following  hypotheses 
were  tested:  (1)  compared  to  women,  men  are  more 
favorable  in  attitxjde  toward  analytic  thinking,  less 
likely  to  conform,   less  field  dependent,   less  anxious, 
and  more  masculine;  (2)  each  of  these  nonintellectual 
variables  is  correlated  with  achievement  in  problem 
solving  among  men  and  women;  (3)  each  of  these 
correlations  between  a  nonintellectual  variable  and 
problem  solving  remains  significant  even  though  the 
effects  of  mathematical  and  verbal  aptitudes  are 
partialled  out;  (4)  whatever  variance  tnese  non- 
intellectual  variables  have  in  common  with  problem 
solving  but  not  in  common  with  verbal  and  mathe- 
matical aptitude,  they  have  in  common  with  each 
other;  (5)  the  concept  of  sex  role  may  be  used  to 
account  for  the  variance  which  is  common  to  problem 
solving  and  to  these  other  non -intellectual  variables, 
but  not  to  verbal  and  mathematical  aptitude;  and  (6) 
to  significant  sex  differences  in  problem  solving 
remain  when  the  effects  of  differences  in  sex -role 
identification  are  controlled.    Analysis  cf  data  from 
20  problems  together  with  8  different  tests  adminis- 
tered to  55  men  and  49  women  confirmed  tlie  first, 
second  and  sixth  hypotheses  (except  with  respect  to 
tendency  to  conform),  rejected  the  fourth  and  fifth 
hypothesis,  and  gave  partial  confirmation  to  the  third. 


BIOLOGICAL  SCIENCES 


Detroit  Arsenal,  Center  Line,  Mich. 
AN  INVESTIGATION  OF  THE  PAPER  CHROMATOG- 
RAPHY TECHNIQUE  FOR  DETERMINING  THE 
UTILIZATION  OF  SACCHARIDES  BY  FUNGI,  by 
C.  Bruce  Lee.    1  May  58.  54p.  9  refs.    Rept.  na 
4135  (Final). 
Order  from  LC  ml$3. 60.  phf9.  30  PB  143  912 

Object  was  to  determine  the  applicability  of  paper 
chromatography  as  a  research  technique  in  the 
utilization  of  certain  saccharides  by  selected 
species  of  fungi.    Investigations  were  conducted  on 
representative  examples  of  monosaccharides, 
disaccharides  and  trisaccharides.    Estimations  oi 
fungus  utilization  of  saccharides  were  accomplished 
by  changes  in  the  rf  values  of  the  saccharides  on 
filter  pcq>er  strips  compared  with  rf  values  of  the 
saccharides  with  the  standards  also  on  filter  paper 
strips.    Conclusions  regarding  saccharide  utilization 
were  derived  using  standardized  solvents,  develop- 
ing agents  and  standard  testing  conditions  and 
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equipment.    Paper  chromatography  techniques 
revealed  that  many  of  the  more  complex  saccharides 
were  altered  by  exposure  to  fungus  action. 


MaryUnd  U. ,  College  Park. 
STUDIES  ON  PARASITIC  ACARINA  AT  NAMRU 
NO     3    by  G.  W .  Wharton  and  Conrad  E.  Yunker. 
Flnkl  rept.  for  1  Sep  55-31  Dec  57  on  Contract  Nonr- 
1809(00).  31  Dec  57,  3 p.  7  refs.  AD- 150  762. 
Or^r  from  LC  ml$1.80.  ph$1.80  PB  138  203 

Descriptions  were  found  in  the  literature  for  over  350 
species  of  parasitic  mites  of  Egypt.  Over  700  collec- 
tions of  parasites  from  hosts  in  various  Egyptian 
localities  were  obtained.  Nine  cultures  of  endemic 
laelapid  and  dernvanyssid  mites  were  initiated  and 
successfully  maintained  in  the  laboratory.  The  natu- 
ral host  of  Ot^onyssus  natricis  was  found.  An  in- 
vestigation  of  the  nasal  mites  of  Egyptian  amphibians 
showed  that  over  95%  of  the  toads  were  infected. 
Over  800  specimens  of  East  African  animals  were 
examined.  Among  the  parasitic  mites  which  were 
collected  were  chiggers  In  the  nasal  cavities  of  a 
number  of  genera  of  rodents ,  and  a  new  genus  and 
species  of  ewingid  mite  from  pagurid  crabs .  On  the 
basis  of  material  coUected  in  East  Africa,  me  se- 
quence of  infection  and  pathological  picture  of 
knemidokoptic  mange  in  parakeets  was  detenmned. 
Results  of  an  ecological  study  of  rodent-mite  popu- 
lation in  the  deserts  and  semidesert  areas  near  Cairo 
indicated  that:  (1)  the  great  daily  extremes  a*  the 
general  climate  are  not  reflected  in  the  cUmate  of  the 
burrows,  this  microclimate  being  vastly  naore  stable 
and  essentially  different  than  that  of  the  extenon  (2) 
the  burrow  and  host  represent  the  entire  effective  en- 
vironment of  the  mite  populations ,  whUe  the  ticks  are 
subject  to  the  excesses  of  the  external  environment 
as  well;  (3)  no  seasonal  variations  in  mite  populations, 
which  could  be  separated  from  the  influence  of  other 
factors ,  could  be  demonstrated ,  while  the  ticks  ex- 
hibit a  definite  seasonal  variation  reflecting  the  in- 
fluence of  the  environment  external  to  the  burrows; 
(4)  the  host  is  probably  the  most  important  environ- 
mental factor  in  the  abundance  and  distribution  of 
mite  populations;  (5)  area  (desert  of  semidesert) 
plays  a  determining  role  in  the  variabUlty  of  these 
populations . 


Pittsburgh  U. ,  Pb-  ^ 

BIOPHYSICAL  INVE^nCATIONS  ON  BACTERIO- 
PHAGES, by  Irwin  J.  Bendet  and  Max  A.  Lauffer. 
Technical  rept.  no.  6,   1  Jan -31  Dec  58,  on  Contract 
Nonr-624(03).    [1958]   4p.  2  refs.  ...^^o 

Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  259 

During  the  past  year  this  laboratory  has  continued 
to  work  on  the  following  problems :  (1)  explanation  of 
the  dual  sedimentation  phenomenon  manifested  by 
T2  bacteriophage;  (2)  determination  of  the  hydration 
of  Escherichia  coli,   Southern  bean  mosaic  virus,  and 
a  few  other  representative  viruses.  (See  also 
PB  138  645) 


Anatomy  and  Physiology 


Aerospace  Medical  Lab.  .  Wrlgte  Air  Development 

Center    Wright -Patterson  AFB,  Ohio. 
SUSTAINED  OPERANT  BEHAVIOR  IN  MICE;  A 
MODO.  FOR  BBHAVORIAL  RESEARCH  IN  BK)- 
SATELLITES,  by  Frederick  R  Rohles,  Jr.  and 
Marvin  E.  Grunzke.  Rept.  on  Human  Performance  In 
Advanced  Systema;  figures  drawn  by  U.  of  D»yton  on 
Contract  AF  33(616)6264.  Aug  59,  14p.  3  refs.  WADC 
Technical  note  59-299. 
Order  from  OTS  |0. 50  ™  Ibl  298 

A  male  C-57  BL  mouse  was  trained  to  respond  on  a 
fixed- ratio- 100  operant  reinforcemert  schedule  for 
20  minutes  out  of  every  6  hours.   The  subject  was  iso- 
lated and  performed  on  this  scheAile  for  food  reward 
for  96  hours.    The  feeder  in  die  operant  chamber  was 
disconnected  and  performance  was  obsoved  under  ex- 
tinction conditions  widiout  food  for  an  additional  96 
hours.    The  results  of  die  study  showed  that  the  re- 
sponse rate  during  the  96-hour  reinforced  s^sion  was 
high  and  consistent  from  work  period  to  work  period. 
Meaningful  performance  data  were  also  obtained  under 
extinction  conditions.    The  study  illustrates  a  potentuil 
mettod  of  obtainii*  meaningful  behavioral  information 
from  animals  in  orbital  flight. 


Army  Oiemical  Warfare  Labs. ,  Army  Oienucal 

Center,  Md. 
CONFERENCE  ON  ENVIRONMENTAL  PHYSIOLOGY 
10  AND  11  APRIL  1958,  by  F.  N.  Craig.    Oct  58, 
29p.   CWL  S^xscial  Pub.  2-11;  AD-219  20a 
Order  from  LC  mi$2.70,  ph$4.80  PB  138  259 

Author  abstracts  of  papers  presented  at  the 
conference. 


Armv  Medical  Research  Lab. ,  Fort  Knox.  Ky. 
D^VA^  OF  -SUBJECnVE  VELOCITY'   FROM 
ANGULAR-DISPLACEK«NT  ESTIMATES  ^^ 
DURING  PROLOrCED  ANGULAR  ACCELERATIONS: 
ADAPTATION  EFFECTS,  by  S.   J.   Ceran  and 
F.   E.  Guedry,  Jr.  Rept.  on  Psychophysiological 
Studies.  20  Feb  59,  2^  ^0  refs^  Rept.  no.  376 
Order  from  LC  mi$2.70,  ph$4.80  PB  144  222 

Subjective  estimates  of  angular  displacement  of  a 
target  light  fixed  with  respect  to  the  observer  were 
made  during  prolonged  constant  angular  acceleration 
of  the  entire  body  in  a  dark  room.    These  estimates 
provided  an  indication  of  subjective  velocity  throu^ 
^t  the  course  of  die  vestibular  reaction-    Results  ob- 
tained from  10  subjects  indicated  that  subjective  ve- 
locity rises  and  tiien  decUnes  during  the  course  of  a 
consent  angular  acceleration.    Wlthintihe  ra^e  of 
stimuliappUed(0.5deg/8ec2to2.0deg/sec2)   nse 

time  to  maximum  subjective  velocity  appears  constant 
regardless  of  stimulus  magnitude.    The  maximum 

attained  and  the  rate  of  change  <rf  ^^^^^'^^J^^'^'J 
up  to  diis  maximum  are  direcUy  related  to  die  mag- 
ninide  of  the  aiKuUr  acceleration.   However,  after 

the  subjective  velocity  declines  even  though  die  angu- 
Ur  acceleration  remains  constant.    ImpUcarions  of 
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certain  characterlBtics  of  the  results  for  the  torsion 
pendulum  theory  are  discussed. 


Army  Medical  Research  LahL  ,  Fort  Knox,  Ky. 
EFFECT  OF  CHANGES  IN  RENAL  BLOOD  FLOW 
RATE  AND  VASCULAR  INTRALUMINAL  PRESSURE 
UPON  RENAL  VASCULAR   RESISTANCE,  URINE 
AND  LYMPH  FLCW  RATES,  by  F.  Haddy,  J.  Scott 
and  others.  27  Jan  58,  74p.  24  refs.   Rent.  no.  323; 
AD- 151  369. 
Order  from  LC  miK  50,  ph$lj2.  30  PB  138  333 

Renal  artery  pressure  change  above  80  mm  Hg  results 
in  active  change  in  vessel  geometry  due  to  a  direct 
effect  d  variation  in  transmural  pressure  upon  vas- 
cular smooth  muscle.    Vein  pressure  change  is  fol- 
lowed by  active  vasomotion  invoked  reflexly  over  non- 
local sympathetic  nerves  and  passive  vasomotion  in- 
duced by  variation  in  transmural  pressure  dependent 
i^)on  stromal  rigidity.    The  peculiar  changes  in  urine 
flow  and  glomerular  filtration  rates  which  follow  vari- 
ation of  veni  and  artery  pressures  likely  are  related  to 
these  resistance  controlling  mechanisms. 


Hofstra  CoU. ,  Hempstead,  li  Y. 
AUDITORY  PAIN  THRESHOLDS  FOR  INTERMIT- 
T»rr,   "BEAT",  AND  STEADY  TONES,  by 
Robert  Plutchik.    Repi.  on  Caitract  Nonr- 2252(01). 
Doc  58,  31p.    21  refs. 
Order  from  LC  mi$3. 00,  ph|6J  30  PB  143  926 

The  major  findings  were  as  follows:  (1)  Individual 
pain  thresholds  varied  from  atMxjt  100  db  to  over 
130  db.    Unpleasantness  thresholds  averaged  about 
8  to  10  db  below  pain  threshold*.    This  difference 
turns  out  BO  be  the  same  as  that  required  for  a  half- 
loudness  judgement  as  reported  in  the  literature. 

(2)  The  2500  cps  tone,  irrespective  d  whether  it  is 
presented  as  a  series  of  pulses^  a  series  of  beats, 
or  as  a  steady  tone,  is  reacted  to  as  "unpleasant" 
or  as  "painful"  at  a  slightly,  but  consistently  lower 
intensity  level  than  the  corresponding  1000  cps  tone. 

(3)  At  each  frequency  used,  intermittent  tones  are 
judged  as  "unpleasant"  or  '^iitful"  at  lower 
intensity  levels  man  steady  tones.    The  differences 
are  slij^  but  consistent.    (4)  Repetition  rates  of 

3  pulses  or  beats  per  second  are  fairly  consistendy 
found  to  have  a  lower  unpleasantness  and  pain  thresh- 
old than  either  6  or  15  per  secasid.    Each  of  these 
findings  was  found  to  be  consistjent  with  various 
reports  in  the  literature. 


Institut  fur  Animalische  Riysiologle  der  J.  W. 

Goethe  Universitllt  (West  Germany). 
INVESTIGATIONS  ON  THE  FLOW  OF  BLOOD  IN 
CAPILLARIES,  by  Rudolf  K.  Zahn.    Final  technical 
status  rept.  f or  1  Oa  58-30  Sep  59  on  Ccmtract  DA 
91-591-EUC-921.    [1959]  22p.    JO  refs. 
Order  from  LC  mii2.  70,  phH-  ¥i  PB  144  253 

A  method  for  simultaneous  recordings  at  (1)  heart 
rate,  (2)  EGG  amplitude,  (3)  speed  of  Uood  flow 
and  (4)  haematocrit  has  b^n  developed  tar  the 
tranquilised  frog.    Different  traaquilisation  pharmaca 
have  been  investigated.   MS  222  and  Curarine  proved 


to  be  G<  limited  value,  whereas  Succinylic  choline 
seems  to  be  by  far  the  best.    The  better  the  oxygen 
supply  the  shorter  the  tranquilisation  time.    There 
is  a  slow  steady  drop  with  time  in  heart  rate  and 
EGG  amplitude,  in  tranquilised  animals.       No  direct 
dependance  of  capillary  flow  on  temperature  change 
and/or  heart  action  could  be  established.    Ultra 
violet  (UV)  irradiation  d  small  areas  of  the  swim- 
ming skin  does  not  influence  heart  action. 


International  Research  Associates,   New  York. 
EXPECTATIONS  AND  PERCEPTIONS  WITH  RESPECT 
TO  THE  MARINE  CORPS  RESERVE  (GROUND). 
Technical  rept.  no.  7  on  Training  Problems  on  the 
Marine  Corps  Reserve,   Ccwitract  Nonr- 1654(00). 
July  57,  23p.  AD- 135  458. 
Order  from  LC  mi^.  70,  ph$4. 80  PB  138  233 

An  inquiry  is  made  into  the  reservists'  motivations  to 
participate  in  the  Marine  Corps  Reserve.    A  question- 
naire was  administered  to  1048  reservists  in  the 
metrcqx>litan  New  York  area  divided  into  a  low- rank- 
ing group  erf  privates,  privates -first  class,  and  corpo- 
rals, and  a  high-ranking  group  of  the  higher  noncom- 
missioned crfficers  and  commissioned  officers.    The 
respondents  were  given  a  list  of  22  positive  and  nega- 
tive qualities  which  they  were  to  attribute  to  the  Army, 
Navy,  Air  Force,  and  Marine  Corps  as  they  believed 
apjplicable.    The  term  "undemocratic"  was  applied 
very  few  times  to  any  of  the  reserves.    The  Marine 
Corps  Reserve  was  credited  with  each  erf  the  positive 
attributes  more  crften  than  the  other  reserves  except 
that   "modern"  was  applied  more  often  to  the  Air  Force 
Res^ve.    The  dominant  distinguishing  elements  of  the 
Marfeie  Corps  Reserve  image  were  "tough  discipline" 
"makes  a  man  out  of  you";  and  "very  traditional.  " 
The  negative  attributes  which  distinguish  the  other 
Reserves  from  the  Marine  Reserve  are  that  the  ahers 
"don't  know  how  to  wear  uniforms";  "have  no  disci- 
pline"; and  "for  just  ordinary  guys.  "  "Good  military 
training"  was  attributed  most  often  to  the  Marines  and 
"very  democratic"  least.    Of  the  10  attributes  most 
frequently  applied  to  the  Air  Force  Reserve,   5  were 
positive.    The  Navy  Reserve  is  the  second  most 
favored;  7  out  of  the  10  attributes  most  frequently 
applied  were  positive.    The  Army  is  at  the  lowest  end 
of  the  spectrum  of  esteem;  9  of  the  10  attributes  most 
frequently  applied  were  negative.  The  one  positive  at- 
tribute was  "patriotic.  "  The  criticisms  recorded  for 
the  Marine  Corps  Reserve  were  chiefly  lax  discipline, 
poor  work  organization,  and  low  caliber  of  reserve 
training.    None  of  the  reservists  were  so  dissatisfied 
that  they  would  drop  out. 


Iowa  State  U.  .   Iowa  City. 
PULMONARY  BLOOD  VOLUME  AND  CIRCULATORY 
ALTERATIONS  IN  DOGS  EXPOSED  TO  COMPEN- 
SATED HIGH  INTRAPULMONARY  PRESSURES,  by 
Jack  Williams  and  Steven  M.  Horvath.   Rept.  onHighAlti 
tude  Physiology,  Contract  AF  33(616)5173.  Apr  59,  18p. 
34  refs.  WADC  Technical  rept.  58-471;  AD-215  622. 
Order  from  OTS  $0.  50  PB  151  966 

Dogs  were  placed  in  full  pressure  suits  and  helmets 
and  exposed  to  pressures  from  4  to  230  mm.  Hg  for 
periods  ranging  from  2  to  300  minutes.    The  measured 
cardiovascular  alterations  increased  with  prolonged 
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exposure  times.    Pulmonary  blood  volume  increased 
while  the  animal  was  breathing  100%  oxygen  at  4  to  8 
mm.  Hg  pressure.    The  pulmonary  blood  volume  began 
to  decrease  at  a  pressure  of  140  mm.  Hg.    All  in- 
creased pressures  caused  a  decreased  cardiac  index 
and  increased  systemic  resistance.    The  pressure  suit 
used  in  these  studies  does  not  offer  complete  and  pro- 
longed protection  to  the  animal  exposed  to  compen- 
sated high  breathing  pressures. 


MinnesaaU.,  Minneapolis. 
A  DISCRIMINANT  ANALYSIS  OF  THE  APTITUDES 
^D  WTERESTS  OF  ENLISTED  MEN  IN  ELEVEN 
NAVAL  AVIATION  GROUPS,   by  Diane  R-  Albitz- 
Technical  rept.  no.  9  on  Contract  Nonr-710(17). 
Dec  58.   I03p.  60  refs. 
Ser  from  LC  mi^.  70.  ph$l6.  80         PB  144  480 

The  present  study  carried  out  a  complete  discriminant 
analysis  of  the  aptitudes  and  interests  of  enlisted  men 
in  eleven  Naval  aviation  groups.    Three  questions  were 
considered:  1)  what  are  the  distances  diat  separate  any 
two  of  the  groups  under  study;  2)  what  are  the  jhr 
rainQns.ln  which  these  groups  differ;  and  3)  can  an 
SJvidu^  known  to  be  a  member  of  one  of  these  groups 
be  assigned  to  that  group.   Thus,  both  the  problem  of 
testing  significance  and  the  problem  of  estimation  were 
investigated.  The  results  of  this  study  indicate  the  use- 
fulness of  including  measured  interests  with  apQtude 
test  scores  in  a  discriminant  analysis  of  occupational 
groups.    The  contribution  of  the  interest  scales  in  the 
Unear  dlscriniinant  scores  used  for  classifying  indi- 
viduals into  their  group  of  cluster  of  membership  ^o- 
vides  evidence  of  the  prediaive  validity  of  measured 
interests.    Increased  confidence  in  the  utiUty  of  interest 
scales  has  been  generated  by  the  evidence  this  study 
presents  for  their  predictive  vaUdlty. 

Quartermaster  Research  and  Engineering  Center, 

SOUTHWEST  ASIA:   ENVIRONMENT  AND  ITS  RELA- 
TIONSHIP TO  MILITARY  ACTIVITIES,  by  Austm 
Henschel.    July  59,  85p.  9  refs.    Technical  rept. 

EP-118 

Order  from  LC  mi$4.  80.  ph$13.  80  PB  144  176 

The  environment  of  Southwest  Asia,   relationships  be- 
tween the  environment  and  the  soldier,  and  relation- 
ships between  the  environment  and  materiel  are  shown 
on  maps  and  graphs.    Most  of  the  miliury  problems  of 
the  region  are  caused  by  excessive  heat  and  aridity, 
although  the  combination  of  heat  and  high  humidity  near 
the  Persian  Gulf  and  the  Red  Sea  cause  extreme  dis- 
comfort  at  times  in  these  particular  areas.    In  much  of 
the  region,   summer  heat  causes  impairment  of  man  s 
ability  to  work  and  increases  his  water  requirements. 
The  environment  also  causes  storage  and  operating 
difficulties. 


School  of  Aviation  Medicine,   Brooks  AFB.  Tex. 
HUMAN  EXPERIMENTATION  IN  THE  SPACE  CABIN 
SIMULATOR.    DEVELOPMENT  OF  LIFE  SUPPORT 
SYSTEMS  AND  RESULTS  OF  INITIAL  SEVEN- DAY 
PLIGHTS,  by  George  R.  Steinkamp.  Willard  R.  . 
Hawkins  and  others.    Aug  59.   89p.   5  refs.    Rept;   - 

Order  from  LC  mlM-  80.  ph$13.  80  PB  144  171  \ 


The  evolvement  of  the  simulator,  as  currently  used. 
is  described.    The  protocol  of  the  design  of  the  experi- 
ments is  discussed,  and  pretesting  and  posttesting 
methods  are  presented.    Results  of  a  study  of  five  sub- 
jects committed  to  7 -day  periods  in  this  small  cabin 
and  on  a  4:4  work-rest  schedule  are  shown  and  dis- 
cussed from  the  standpoint  of  the  physical,  physiologic, 
psychophysiologic,  and  nutritional  implications. 


Tufts  [U.]   Medford,   Mass.  ,^,^„  ^c 

A  CHEMICAL  AND  PHYSIOLOGICAL  STUDY  OF 
THE  GROWTH  HORMONE  OF  THE  ANTERIOR 
PITUITARY,  by  E.  B.  Astwood  and  M.  S.  Raben. 
Final  rept  for  1  May  52-31  July  58  on  Contracts 
Nonr  789(00)  and  1292(00).    22  Dec  58,  5p.    22  refs. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  178 

In  summary,  it  might  be  stated  that  the  work  carried 
out  on  Grovkth  Hormone  under  this  contract  has 
materially  extended  our  knowledge  of  this  important 
subject  and  has  set  the  stage  for  extensive  work,  now 
being  actively  pursued  in  many  laboratories,  on  the 
effects  of  growth  hormone  in  man,  work  which  here- 
tcrfore  was  impossible  and  pnly  now  made  feasible  by 
the  recognition  of  species  differences,  and  by  the 
availability  of  methods  for  the  preparation  of  the 
primate  hormcxie. 


Biochemistry 


Army  Medical  Research  Lab. ,  Fort  Knoac,  Ky. 
BLOOD  COAGULATION:   A  CONCEPT  OF  TOROMBIN 
FORMATION,   by  H.  Jensen.    Rept.  on  Environmertal 
Physiology.  Proj.  6-64-12-028.    22  Dec  58,    35p. 
65  refs.    Rept.  no.  370.  ,^^noo 

Order  from  LC  mi$3.  Oft  ph^.  30  PB  144  032 

A  review  of  experimental  data  supports  the  concept  of 
a  four-stage  mechanism  of  thrombin  formation.   Tlie 
first  stage  involves  the  formation  of  a  prothrombin 
activator  from  various  precursory  factors  either  by 
means  of  an  intrinsic  or  an  extrinsic  mechanism  or 
possibly  by  both.   The  second  stage  is  the  conversion 
of  prothrombin  to  thrombin  by  the  prothrombin  activa- 
tor in  the  presence  of  calcium  ions.   This  represents 
the  slow  phase  of  thrombin  elaboration.    The  third 
stage  consists  of  die  conversion  of  plasma  acceler- 
ator-globulin by  thrombin  to  die  more  active  serum 
accelerate- -globulin.    The  fourth  stage  of  dirombin 
elaboration  involves  acceleration  of  prothrombin  con- 
version by  die  prothrombin  activator  in  the  presence 
of  serum  accelerator -globulin  and  calcium  ions;  this 
represents  the  fast  phase  of  thrombin  elaboration.    It 
is  assumed  that  the  final  prothrombin- convening  com- 
plex, dirombokinase,  consists  of  a  prothrombin  acti- 
vator and  serum  accelerator -globulin. 


Columbia  U. ,  New  York. 
IMMUNOCHEMICAL  CRITERIA  OF  PURITY  OF 
PROTEINS  AND  POLYSACCHARIDES,  by  Elvin  A. 
Kabat  and  Peter  Z.  Allen.    Annual  progress  reix. 
for  1  Jan-31  Dec  58  on  Contract  Nonr-266(l3). 
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5  jan  59,  4p.    5  refs. 

Order  from  LC  mi^l.  80,  pb$l, 

(See  also  PB  124  619) 
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Edinburgh  U.  (Gt.  Brit.) 
POST -OPERATIVE  METABOUlC  RESPONSE.   Final 
technical  rept .  for  1  Oct  58-30  Sep  59  on  Contract 
DA  9I-591-EUC-920.  [1959]  Up. 
Order  from  LC  mi$2.40,  ph$3,30         PB  144  252 

Animal  experiments  have  been  with  the  abject  of  de- 
termining how  far  the  changes  In  nitrogen,  sodium  and 
potassium  excretion  classically  associated  with  injury 
are  due  to  (a)  purely  local  chaises  consisting  of  cell 
damage  anchor  presence  of  extravasated  blood,  (b) 
more  general  metabolic  changes  initiated  by  local 
damage.  The  picture  eoKiging  suggests  that  some  of 
the  sodium  and  potassium  lost  after  trauma  ccxnes 
from  extravasated  blood ,  some  comes  from  other 
tissues,  and  that  oligaemla  is  an  important  factor. 
Continued  work  in  human  subjects  suggests  that  the 
major  metabolic  changes  following  trauma  can  occur 
without  alteration  in  the  secretion  of  adrenal  hormones, 
which  are  merely  permissive.   Further  light  on  the 
movements  of  water  (and  electrolytes)  after  trauma 
will  be  given  by  studies  of  the  excretion  of  "free" 
water.  Preliminary  survey  wofk  for  this  is  now  al- 
most completed.  As  a  by-product  important  obser- 
vations have  been  made  on  the  water,  bicarbonate, 
sodium  and  potassium  excretioii  in  hyperparathy- 
roidism and  after  administration  d  parathyroid  hor- 
mone .   Further  work  in  this  field  may  be  expected  to 
help  in  clarifying  the  mechanlsin  of  the  parathyroid 
hormones. 


New  York  Psychiatric  Inst. 
METABOLISM  OF  GLUTATHIONE,    GLUTAMINE, 
AND  ASPA RACINE,  by  Heinricfa  Waelscfa.   Annual 
progress  rept.  for  1  Jan-31  Dec  58  on  Contract 
Nonr-369(00).    24  Dec  58,  4p.   7  rrfs. 
Order  from  LC  mi$L  80,  ph$L  80  PB  144  232 


(See  also  PB  125  642) 


GUahoma  Sate  U. ,  StiUwatei*. 
KINETICS  AND  MECHANISM  OP  HYDROLYSIS  OF 
AMMOOUM  CARBAMATE,  by  George  Gorin.  Tech- 
nical note  no.  3  on  Studies  on  Urease,  Contract 
AF  18(603)135.  July  59,   13p.  7  refs.  AFOSR-TN- 
59-775. 
Order  from  LC  mi$2.  40,  phll  30  PB  144  018 

This  note  presents  some  results  which  were  obtained 
in  the  course  of  a  brief  Investi^uion  of  the  rate  of 
hydrolysis  at  ammonium  carba^iate  in  sodium  hydrox- 
ide solution.    The  investigation  was  pursued  only  to  a 
limited  extern,  and  the  results  are  not  precise.    Ap- 
proximate rate  constants  have  keen  determined  for  die 
hydrolysis  of  ammonium  carbamate  in  0. 05,  0. 10, 
and  0.  25  M  aodium  hydroxide  a|  25°,  and  on  the  basis 
of  these  data,  some  conchisiont  regarding  die  mech- 
anism have  been  drawn.    In  addition,  some  measure- 
ments have  been  made  in  dilute,  aqueous  solution. 


Pittsburgh  U. ,  Pa. 
A  STUDY  OF  THE  MECHANISM  OF  PHOTOSENSI- 
TEATION  IN  PHOTOSYNTHESIS^  by  Jerome  L. 
Rosenberg.    Annual  progress  rept.  for  1  May- 
31  Dec  58  on  Contract  Nonr- 624(08).    28  Jan  59,  3p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  236 


School  of  Aviation  Medicine,   Randolph  AFB,  Tex 
SEASONAL  VARIATION  IN  HUMAN  AMINO  ACID 
EXCRETION,  by  Henry  B.  Hale.  James  P.  Ellis  and 
Donald  D.  Van  Fossan.    June  59,  9p.  26  refs.    Rept 
59-80. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  218 

Amino  acid  excretion  was  studied  in  young,  healthy 
men  during  summer,  fall,  and  winter  months  in  a 
location  in  southwestern  United  States.   Both  random 
and  thned  urine  samples  were  employed.    The  amino 
acids  determined  were  alanine,  arginine,   cysteine, 
glutamic  acid,  glutamine,  glycine,   histidine,   lysine. 
methyl  histidine,   serine,  threonine,  and  valine.    Sup- 
plemental determinations  included  urine  volume, 
creatinine,   uric  acid,  urea,   sodium,  and  potassium. 
Using  random  samples,  and  expressing  values  as 
ratios  with  creatinine,   significant  seasonal  variation 
was  found  for  alanine,  arginine,  cysteine,  glutamic 
acid,  glycine,   lysine,   serine,   urea,  and  uric  acid. 
Although  there  was  no  significant  variation  in  urine 
volume,  both  creatinine  excretion  and  the  urinary 
Na/K  ratio  varied  significantly  with  season.    These 
effects  are  interpreted  as  the  result  of  changes  in 
glomerular  filtration  and  tubular  reabsorption  rates. 


Washington  U. ,   Seattle. 
ENZYMATIC  DEGRADATION  AND  MODIFICATION 
OP  PROTEOLYTIC  ENZYMES,  by  Hans  Neurath. 
Annual  progress  rept.  for  1  Jan-31  Dec  58  on  Contract 
Nonr- 477(04).    [1959]  4p.   3  refs. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  231 

The  nature  of  the  molecular  changes  accompanying  the 
activation  of  trypsinogen  and  chymotrypsinogen  has 
been  investigated  by  chemical,  physical  and  enzymatic 
methods.    A  study  of  the  reaction  of  trypsin  with 
diisopropylphosphc^luoridate  (EX'P)  with  trypsin  has 
been  carriesd  out  in  order  to  determine  the  nature  of 
the  peptide  sequence  involved  in  the  combination  be- 
tween the  enzyme  and  this  organic  phosphate.    Kinetic 
and  spectrophotometric  measurements  of  the  reaction 
between  chymotrypsin  and  trypsin,   respectively,  and 
p-nitrophenylphosphate  (NPA)  and  related  compounds 
have  suggested  the  formation  of  an  acetyl -N- imidazole 
Intermediate  in  the  reaction  of  these  proteolytic 
enzymes  with  acylating  agents. 


Medical  Specialties  and  Equipment 


Army  Medical  Research  Lab.  ,  Fort  Knox,  Ky. 
A  CINEFLUOROGRAPHIC  UNIT,  by  Lyle  B.   Deem, 
CMavi  Weir  and  others.  5  Mar  58.   14p.   12  refs.  Rq)t. 
na   333;  AI>153  647. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  138  341 

A  unit  for  use  in  cinefluorographic  studies  is  de- 
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BcriDed.    Pulsed  x-rays  are  obtained  by  the  controlled 
firing  of  two  thyratron  tubes  (placed  in  primary  cir- 
cuit of  x-ray  generator)  by  an  electronic  triggering 
circuit  incorporated  between  camera  and  primary  cir- 
cuit.   Synchronization  between  camera  and  triggering 
mechanism  was  required  to  obtain  good  quality 
cinefluorographs. 


Ohio  State  U.   Research  Foundation,  Columbus. 
RESEARCH  ON  THE  PRODUCTION  OF  CLINICAL 
RADIOGRAPHS  BY  MEANS  OF  COMPACT,    LOW- 
ENERGY  AND  HIGH- INTENSITY  RADIOACTIVE 
SOURCES,  by  H.  D.  Spangenberg  and  M.  L.  Pool. 
Technical  rept.  no.  1.   1  June-31  Dec  58,  on  Contract 
Nonr-495(17).    Jan  59.  37p. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  198 

On  the  evaluation  of  the  properties  characteristic  to 
various  possible  radioactive  sources  that  may  be  suit- 
able for  clinical  dental  radiography.    Two  parallel  and 
independent  approaches  are  made  to  improve  the 
sensitivity  of  radiation  measurements.    One  is  the 
slow  but  gradual  increase  in  photographic  film  sensi- 
tivity and  the  other  is  the  new  and  promising  li^t 
amplifiers.    Many  sources  that  cannot  be  made  suffi- 
ciently intense  for  film  work  may  be  very  satisfactory 
if  light  amplifiers  become  perfected. 


School  of  Aviation  Medicine,  Randolph  AFB,  Tex. 
THE  EFFECTIVENESS  OF  A  TOHCAL  APPLI- 
CATION OF  CTANNOUS  FLUORIDE  IN  A  PRE- 
VENTIVE DENTT^RY  PROGRAM:  A  REVIEW  OF 
THE  LITERATURE,  by  Norman  O.  Harris  and 
Warren  R.  Hester.  Sep  58,  19p.  72  refs.  Aeromedi- 
cal  Reviews  2-59;  AD- 205  618. 
Order  from  LC  mi$2.40,  ph|3.30  PB  138  432 

Contents : 

Requirements  for  a  successful  preventive  dentistry 

program 

Efforts  of  research  to  reduce  caries  mcidence 
Therapeutic  effect  of  sodium  fluoride  mouthwashes , 

troches,  and  pastes 
Beneficial  effects  of  fluoridation  of  communal  water 

supplies 
Effects  foUowii^  topical  application  of  sodium  fluoride 

to  teeth  of  juveniles  and  adults 
Effectiveness  of  stannous  fluoride  in  laboratory 

experimentaticMi 
Reduction  of  carious  lesions  following  use  of  stannous 

fluoride  toothpastes 
Superiority  of  topically  applied  stannous  fluoride  over 

sodium  fluoride  in  reducing  caries  among  children 
Effectiveness  of  topical  applications  of  stannous 

fluoride  in  reducing  caries  in  adults 
Method  of  topical  appUcation  of  stannous  fluoride 
Possible  contraindications  for  the  use  of  topically 

applied  stannous  fluoride 


Pathology 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 
Center.  Md. 
AIR  BLAST  STUDIES  WITO  ANIMALS,  by 


R.  S.  Anderson,  Fred  W.  Stemler  and  others.  July  59, 

23p.  6  refs.  CWLR-2288;  AFSWP-IUO. 

Order  from  LC  mi$2.  70,  phH  80  PB  144  036 

Goats,  rabbits,  and  mice  have  been  exposed  to  air 
blasts  in  a  shock  tube.    Translation  seemed  U)  be  the 
major  cause  of  injury  except  for  damage  in  the  ears. 
Correlations  have  been  made  between  the  air  pressure, 
velocity,  and  distance  traversed  by  the  animals. 


Army  Chemical  Warfare  Labs. .  Army  Chemical 

Center,  Md. 
A  COMPARISON  OF  THE  BURN- PRODUCING 
EFFECTIVENESS  OF  TWO  INCENDIARY  AGENTS, 
4.  2%  Ml  AND  4%  ElO,   by  Matthew  J.  Wargovich. 
Aug  59.   40p.   3  refs.    CWLR  2298;  AD  225  614. 
Order  from  LC  mi$3.  00.  phJ6.  30  PB  143  913 

The  burn -producing  effectiveness  of  two  incendiary 
agents.  4.  2%  Ml  and  4%  ElO,  was  tested  on  raWiits 
using  the  triple  response  as  a  criterion  for  determin- 
ing the  extent  of  skin  damage  produced  by  fires  lasting 
from  5  to  60  seconds  (in  5- second  intervals).    All 
bums  were  classified  as  subthreshold,  threshold,  or 
suprathreshold,  depending  on  the  responses  elicited. 
All  bums  were  defined  microscopically  as  well  as 
grossly.    Rabbit  tissue  burned  with  4%  ElO  took  from 
2  to  8  days  longer  to  heal  than  did  tissue  burned  with 
4.  2%  Ml  under  similar  conditions.    Per  given  volume 
and  buming  time,  4%  ElO  produces  a  larger  and 
deeper  bum  than  4.  2%  Ml  under  similar  conditions. 


Connecticut  Coll. ,  New  London. 
A  COMPARISON  OF   DISCRIMINATION  THRESHOLDS 
FOR  BRIGHTNESS  AND  SATURATION  IN  DEUTERA- 
NOPIC,   DEUTERANOMALOUS,    AND  NORMAL  OB- 
SERVERS,  by  Jane  W.  Torrey.    Final  project  rept.  on 
Evaluation  of  Color  Vision  Test,  Contract  Nonr- 
996(03).    Dec  58,  38p.  9  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  181 

Chromaticity  discrimination  was  measured  along  two 
dimensions  on  the  I.  C.  I  Diagram,  both  passing  through 
the  neutral  center  of  the  diagram  so  that  differences  on 
either  side  of  the  center  were  differences  of  satura- 
tion.   One  line  approximated  the  dimension  of  maximum 
confusion  for  deutans,  bluish  red  and  bluish  green;  the 
other  was  nearly  perpendicular  to  it  and  should  repre- 
sent minimum  confusion,  blue  and  yellow.    The  more 
severe  the  color  defect,  the  higher  were  the  discrimi- 
nation thresholds.    The  trend  was  most  striking  on  the 
red-green  dimension,  where  it  was  fully  expected.    On 
blue-yellow  and  brightness  discrimination  the  differ- 
ences according  to  degree  of  color  defect  were  not  as 
clear  but  it  seemed  possible  from  these  results  that 
they  may  exist.    Tests  of  reliability  of  the  measure- 
ments from  day  to  day  indicate  that  there  are  uncon- 
trolled sources  of  variability  in  the  apparatus  which 
are  too  large  to  permit  any  more  exact  calibration  of 
the  system  of  classifying  color  defect.    While  the  dif- 
ferences between  sessions  were  not  enough  to  vitiate 
entirely  the  differences  between  observers,  it  is  clear 
that  the  next  step  in  this  research  would  have  to  be  a 
redesigning  of  the  apparatus  to  permit  more  consistent 
measurements. 
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School  of  Aviation  Medicine  [Brooks]  AFB,  Tex. 
AN  INTRODUCTION  TO  THE  STOCHASTIC  THEORY 
OF   EPIDEMICS  AND  SCME  RELATED  STATISTI- 
CAL PROBLEMS,  by  A.  T.  Bharucha-Reid  (Columbia 
U  ).  Dec  57.  81p.  55  refs.   RejK.  58-40;  AD- 153  786. 
Order  from  LC  miH  80.  ph$l3.  80  PB  144  172 

In  this  nwnograph  an  attempt  ii  made  to  give  an  ac- 
count of  the  stochastic  theory  of  epidemics  and  re- 
lated statistical  problems  that  ^111  be  useful  to  the 
epidemiologist,  medical  statistician,  and  applied 
probability  theorist  who  may  b«  interested  in  prob- 
lems erf  this  nature.    Chapters  I  and  II  are  intended  to 
serve  as  an  introduction  to  the  theory  of  discrete  and 
continuous  branching  stochastic  processes.    In  Chap- 
ter II  a  review  and  discussion  Of  stochastic  models  in 
epidemic  theory  is  presented.    In  Chapters  IV  and  V 
some  statistical  problems  associated  with  branching 
stochastic  processes,  and  their  applications  to  epi- 
demic situations  are  considered. 


Wallace    A    B. 
STUDIES 'in  THE  POST  TRAlJMATIC  PATIENT: 
SODIUM  BALANCE  STUDIES,  NITROGEN  UTILI- 
SATION,  FAT  ABSORPTION,   ASCORBIC  ACID 
REQUIREMQ4T,  by  Anne  B.   Sutherland,  Christine 
G.  Colver  and  others.    Annual  technical  status  rept. 
for  1  Sep  58-31  Aug  59  on  Contract  DA  91-508-EUC- 
354.    1  Sep  59.  82p.  [ 

Order  from  LC  mi$4.  80,  ph$li.  80  PB  144  180 

The  studies  detailed  in  this  repon  have  been  per- 
formed on  patients  admitted  to  Plastic  Surgery 
Service.    With  one  exception,  itie  patients  have  been 
under  the  age  ai  twelve  years,  and  all  patients  had 
sustained  moderate  to  severe  t>urning  injury.    Tech- 
niques have  been  adapted,  or  improved,   in  the  light 
of  experience.   A  broad  picture  emerges  d  the 
response  of  children  to  this  ty*e  d  injury. 


Pharmacology  one 


Toxicology 


Army  Chemical  Warfare  Lat  s . ,  Army  Chemical 

Center. 
AN  ESTIMATION  OF  THE  PBR  CENT  MILITARY 
EFFECTIVENESS  OF  SOLDIBRS  WITH  VARIOUS 
DEGREES  OF  INCAPACTTATKDN  FROM  GB  VAPOR 
IN  VARIOUS  TACTICAL  SITUATIONS,  by  Charles 
H.  Trask,  Milton  K.  Chrlstenson  and  others.  Aug  59, 
Up.  7  refs.  Technical  rept.  CWLR-2294; 
AD- 225  136. 
Ordef  from  LC  mi$2.40,  ph$l30  PB  144  033 

Estimates  of  the  frequency  of  poisoning  by  various 
Ct  exposures  to  GB  vapor  in  men  are  presented  for 
mUd,  nxxlerate,  severe,  very  severe,  and  lethal 
effects  .  The  per  cent  military  effectiveness  in  four 
tactical  situations  is  estimateij  for  soldiers  with  these 
degrees  of  poisoning. 


Army  Oiemical  Warfare  Labs.,  Army  Chemical 

Center,  Md. 
THE  INFLUENCE  OF  BODY  WEIGHT  ON  INHA- 
LATION TOXICITY  OF  GB  VIAPOR  TO  DOGS  EX- 


POSED FOR  TWO  MINUTES,  by  William  S.  Koon, 
Francis  P.  McGrath,  and  Fred  W.  Oberst.    Rept.  for 
24  Sep  53-7  Dec  54  on  Toxicology  of  CW  Agent  Vapor. 
Oct  58,   14p.   13  refs.  CWLR  2247. 
Order  from  LC  mi$2.  4a  ph$3.  30  PB  144  169 

No  significant  differences  in  LC50  d  GB  vapor  or  in 
times  to  incapacitation  were  found  between  three 
different  weight  groups  of  dogs,  where  t  ■=  2  minutes. 
However,  a  significant  difference  was  noted  between 
the  death  times  of  the  large  and  small  dogs.    The 
medium -sized  dogs  exhibited  a  mean  death  time  which 
could  not  be  shown  to  differ  significantly  from  those  of 
either  the  large  or  small  dogs. 


Medical  Coll.  of  Virginia,   Richmond. 
GASOMETRIC  DETERMINATIONS  OF  HYDRAZINO 
CC^POUNDS,   by  Herbert  McKennis  and  Allen  Yard. 
Rept.  on  Contract  DA  18-108- cml- 57 50.    Nov  57,   16p. 
18  refs.    CWL  Special  pub.   2-4. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  143  914 

Previous  reports  contain  discussion  of  the  nature  of 
the  reaction  of  iodate  with  hydrazine  compounds,  and 
the  use  of  this  reaction  in  investigating  the  biological 
effects  of  hydrazine  compjounds.    In  keeping  with  the 
increase  in  emphasis  on  the  study  of  other  materials 
not  related  to  hydrazine  the  work  on  the  gasometric 
determination  erf  hydrazine  compounds  has  been  con- 
cluded.   This  report  summarizes  the  results  and  dis- 
cusses the  general  principles  which  have  been 
delineated. 


School  of  Aviation  Medicine.  Brooks  AFB.  Tex. 
PAROTID  FLUID,  SERUM,  AND  URINE  17-HY- 
DROXYCORTICOSTEROIDS  FOLLOWING  THE  IN- 
TRAMUSCULAR ADMINISTRATION  OF  REPOSITORY 
CC»TICOTRC»'IN,  by  Ira  L.  Shannon,  John  R.  Prig- 
more  and  others.  Aug  59,  4p.   11  refs.  Rept.  59-92. 
Order  from  LC  nu$l.  80,  ph$l.  80  PB  144  173 

In  healthy  young  adult  males,  the  intramuscular  ad- 
ministration (rf  40  L  U.  at  corticotropin  produced  the 
expected  alterations  in  serum  and  urine  17-hydroxy- 
conicosteroids.    The  parotid  steroid  pattern  very 
closely  paralleled  that  of  the  serum.    The  results  of 
the  present  study  strengthen  the  premise  that  free 
17-aiCS  levels  in  parotid  fluid  may  well  be  utilized 
in  evaluating  adrenocortical  status.    The  use  of  this 
method  makes  possible  continuous  sampling  of  a  com- 
pletely nonstressful  nature,  and,   even  in  extremely 
close  quarters  where  blood  san^ling  is  impossible, 
the  subject  can  be  easily  taught  to  carry  out  the  sam- 
pling procedure  upon  himself. 


Sterling  Labs.  ,  Arlington,   Va. 
DIPROPARGYL  ETHER:   ORAL  LD50  -  MALE  RATS; 
PRIMARY  SKIN  IRRITATION  -  RABBITS;  EYE 
IRRITATION  -    RABBITS.    1.  6  HEPTADIYNE:   PRI- 
MARY SKIN  IRRITATION  -   RABBITS;   EYE  IRRITA- 
TION -   RABBITS    Rept.  on  Contract  Nonr- 2727(00). 
[1958]  12p. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  271 

Report  consists  of  tabulated  results. 


Radiobiology 


Army  Medical  Research  Lab.  ,  Fort  Knox.  Ky. 
THE  PROPHYLACTIC  INFLUENCE  OF  CYSTEINE 
(ji  THE  SPLEEN  OF  RATS  EXPOSED  TO  WHOLE 
BODY  X- IRRADIATION,  by  W.  H.   Parr. 
T   A.  O'Neill,  and  R.  Korson.  23  Jan  58,  23p. 
22  refs.   Rept.  no.  281;  AD- 151  366. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  332 

A  sequential  comparative  study  of  spleen  weights  was 
made  from  rats  exposed  to  600  r,  720  r,  880  r,  and 
720  r  pretreated  with  cysteine.    In  the  group  pre- 
treated  with  cysteine,  the  results  suggested  a  possi- 
bility of  cysteine- influenced  protective  action.    How- 
ever, statistically  significant  differences  between  the 
spleen  weights  of  the  720  groups  were  found  only  on 
the  3rd,  6th,  and  8th  days.    Histological  studies  of 
these  spleens  (720  r  and  720  r  pretreated  with  cysteine) 
also  show  little  differences  in  cellular  response. 


Michael  Reese  Hospital  of  Chicago,  111. 
STUDY  OF   SOME  PHYSICAL  AND  BIOLOGICAL 
ASPECTS  OF  THE  ACTION  OF  HIGH  ENERGY 
ELECTRONS  ON  MICROORGANISMS,   by  E.  M. 
Uhlmann  and  J.  Ovadia.    Rept.  no.  2  (Final)  29  Mar  57- 
31  Jan  58,   on  Contract  DA  19-129-qm-916.    [1958] 
74p.  37  refs.    QFCIAF  File  no.   S-565. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  835 

Various  factors  affecting  dose  distributions  produced 
by  25  Mev  electrons  in  unit  density  material  have 
been  investigated  and  are  discussed.    Depth  dose 
curves  for  a  10  x  10  cm  beam  at  energies  varymg    ' 
from  10  to  40  Mev  are  presented.    The  variation  of! 
penetration  of  25  Mev  electrons  for  different  beam 
sizes  is  also  reported.    Satisfactory  methods  of  ob- 
taining a  uniform  distribution  throughout  a  volume  8 
inches  thick  are  described.    Serious  difficulties  in 
adequately  monitoring  an  electron  beam  scanning  a 
food  package  after  the  large  magnetic  deflection 
required  to  irradiate  it  from  opposite  side  are  dis- 
cussed in  the  light  of  experience  obtained  with  the 
accelerator  at  this  installation.    The  health  hazards 
at  the  irradiation  site  arising  chiefly  from  the  20 
minute  Carbon  11  activity  was  calculated  for  assumed 
irradiation  schedules.    The  health  hazard  arising 
from  ingestion  of  radioactive  food  is  also  calculated 
and  discussed.    Only  preliminary  phases  of  the  bio- 
logical program  were  completed.    Experience  in 
synchronization  erf  bacterial  cells  is  discussed. 


School  of  Aviation  Medicine,   Randolph  AFB,  Tex. 
OBSERVATION  OF  LATENT  EFFECTS  FOLLOWING 
TOTAL- BODY  GAMMA   RADIATION  IN  THE  BURRO. 
by  U.  S.  G.  Kuhn,  III,   Roy  E.  Kyner  and  others. 
June  59,  9p.  2  refs.    Rept.  59-76. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  465 

The  results  of  continued  observaticHi  of  burro  survi- 
vors of  sublethal  doses  of  total-body  gamma-ray 
irradiation  are  reported.    Five  deaths  occurred  during 
the  observation  period  at  this  project.  3.  6  years  from 
November  1954  to  May  1958.    In  four  decedents  cause 
of  death  was  associated  with  irradiation  experience. 


The  survivors  seemed  to  make  an  early  clinical  and 
hematologic  recovery  and  now  appear  to  enjoy  normal 
health  and  condition.    Within  two  years  after  irradia- 
tion blood  elements  and  weights  were  observed  to  be 
within  values  exhibited  by  nonirradiated  controls. 


CHEMISTRY 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va, 
HYDRAZOIC  ACID  AND  THE  METAL  AZIDES  (A 
LITERATURE  SURVEY),  by  Hyman  Rosenwasser. 
28  Oct  58.  77p.  437  refs.  Rept.   1551-TR;  AD-208  892. 
Order  from  LC  mlH  50,  ph$12.  30  PB  144  106 

This  report  covers  a  literature  survey  of  unclassified 
literature  published  since  1934  on  HN3  and  the  metal 
azides.    The  repon  is  divided  into  9  chapters:  Hydra- 
zoic  acid;  Alkali  metal  azides;  Emission  and  absorp- 
tion of  ultraviolet  radiation ;  Ammonium  azide  and  the 
alkaline  earth  azides;  Lead  azides;  Silver,  thallium, 
and  gold  azides;  Copper  azides  and  corr^jlex  azide 
compounds;  Azides  of  Be,  Mg,  B,  Al.  Ga,  Si,  P.  and 
Cd.  and  Thermochemistry  and  microchemistry. 


Purdue  Research  Foundation,  Lafayette,  Ind. 
SYMPOSIUM  ON  THE  CHEMISTRY  OF  THE  LESS 
FAMILIAR  ELEMENTS,  by  James  W.  Cobble.   Final 
rept.  on  Contract  AF  49(638)233.  Aug  59,  44p.   1  ref. 
AFOSR-TR-59-101;  AD- 226  190. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  143  887 

On  April  14  -  16,  the  Air  Force  Office  of  Scientific 
Research  and  the  Anr>erican  Chemical  Society  Divi- 
sion of  Inorganic  Chemistry  held  a  joint  symposium 
on  the  "Chemistry  of  the  Less  Familiar  Elements  at 
the  National  American  Chemical  Society  Meeting  in 
San  Francisco,  California.    Twenty-nine  papers,  in- 
cluding those  by  eight  foreign  speakers  from  five 
countries  were  presented.    This  report  includes  a 
program,  list  of  speakers,  list  of  foreign  partici- 
pants, and  copies  of  the  abstracts  of  the  papers. 
Titles  of  the  papers  follow      Recent  advances  in  in- 
organic chemistry  and  metallurgy  of  the  rare  earth 
elements.  The  prc^jerties  of  the  actinlde  metals;  Ab- 
sorption and  fluorescence  spectra  of  actinide  ele- 
ments; Absorption  spectra  of  actinide  compounds  in 
solution;  Thern»dynamic  and  kinetic  properties  of 
some  rare  earth  oxide- oxygen  systems;  Hydrocarbon 
derivatives  of  the  transition  metals,  Advances  in 
aromatic -metal  compounds;  Recent  advances  in 
organo- metallic  chemistry;  Light  scattering  studies 
on  aqueous  gallium  perchlorate  solutions;  The  poly- 
iTcrization  of  chromic  ion  in  aqueous  solution,  Hy- 
drolytic  polymerization  erf  metal  alkoxides   Equilib- 
rium ultracentrifugations  of  hydrolytlc  polymers;  On 
the  formation  of  polynuclear  complexes  in  aqueous 
solutions,  The  phosphinic  nitrides  -  a  family  of  inor- 
ganic polymers.  Prepairation  at  metastable  and  low- 
stabUity  Inorganic  solids  by  high  temperature  tech- 
niques; Chemical  reactions  at  free  radicals  at  low 
temperature;  Application  of  the  floating  zone  tech- 
nique for  growing  GaAs  single  crystals   Recent  de- 
velopments in  the  alkaU  metal  hydride  synthesis  d 
diborane  and  borohydrides ,  Synthesis  and  reactions 
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of  organo- boron  halides  and  oxides;  The  preparation 
and  properties  d  some  binary  borides,  The  anunonia 
addition  compounds  of  diborana  and  tetraborane. 
Diboron  tetrachloride,  Bonding  problems  in  the  mole- 
cular addition  compounds  of  bojron,  Addition  com- 
pounds fornmed  by  the  irihalidet  of  boron  and  gallium. 
The  determination  of  the  formulas  of  aqueous 
ruthenium  (III)  species  bv  means  of  ion  exchange 
resin:  Ru-^^,  RuCl*^  and  RuClJ"^.    The  chlorides  of 
niobium  and  tantalum.   Resultsiof  the  last  ten  years; 
Specirophotometric  examinatic^n  of  certain  oxidation 
states  d  rhenium  and  technetii^m;  Acceptor  pi- bond- 
ing in  transition  metal  conipou^ds;  The  nature  of 
Ru(IV)  in  dilute  perchloric  acid. 


Analytical  Chemistry 


SUBMICRO  METHODS  FOR  ita  ANALYSIS  OF  OR- 
GANIC COMPOUNDS:   DETERMINATION  OF 
CHLORINE  AND  HYDROGEN.    Annual  technical  rept, 
for  1  Oct  58-30  Sep  59  on  Contract  DA  91-591-EUC- 
902.    30  Oct  59,   15p.  17  rets. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  470 

The  main  objective  dt  this  programme  is  to  provide  a 
complete  system  of  analysis  for  organic  compounds  in 
the  submicro- scale.    There  r^ained  two  common  or- 
ganic elements  (chlorine  and  h(ydrogen)  for  which 
methods  had  to  be  developed. 


Ledoux  and  Co.  ,  Teaneck,  M  J. 
ION  EXCHANGE  AND  OTHER  CHEMICAL  METH- 
ODS FOR  BERYLLIUM  BASE  ALLOYS,  by  Silve 
Kallman,    Robert  Liu,  and  Hans  Oberthin.    Rept.  for 
May  58-May  59  on  Contract  AF  33(616)5743.    Sep  59. 
41p.  6  refs.    WADC  Technical  rept.  59-325. 
Order  from  OTS  $1.  25  I  PB  161  295 


While  individual  elements  in  association  with 
beryllium  can  be  determined  by  conventional  chemi- 
cal methods,  ion  exchange  procedures  are  extremely 
useful  when  beryllium  is  combined  with  a  number  of 
alloying  constituents.    Procedures  are  described  in 
this  report  involving  both  cation  and  anion  exchange 
resins  wtiich  allow  the  determination  of  all  elements 
in  successive  steps  using  one  sample  portion.    The 
elements  covered  in  the  range  of  0.  1  to  10%  are 
copper,  aluminum,   iron,  nickel,  cobalt,  cerium, 
silver,  gold. and  palladium. 


Naval  Ordnance  Test  Station]  China  Lake.  Calif. 
A  THERMISTOREED  APPARATUS  FOR  DIFFEREN- 
TIAL THERMAL  ANALYSIS,  by  Jack  M.  Pakulak,  Jr. 
and  Guy  William  Leonard.    19  June  58.  20p.   4  refs. 
NOTS  1920;  NAVORD  rept.  5829;  AD- 203  260. 
Order  from  LC  mi^.  40.  phSJ.  30  PB  144  157 

The  application  d  differential  thermal  analysis  for 
the  study  d  organic  ccxnpounds  is  becoming  increas- 
ingly important.    Since  the  characteristic  portions  d 
the  thennograms  for  most  organic  compounds  lie  in 
the  20  -  300°C  range,  a  simple  and  very  sensitive 


apiparatus,  using  thermistors  in  place  of  thermocou- 
ples,  is  described  which  has  proved  to  be  reliable 
and  accurate  in  the  temperature  range  covered.    The 
applicability  d  this  apparatus  is  shown  by  the  deter- 
mination of  thermograms  for  certain  inorganic  and 
organic  compounds. 


Organic  Chemistry 


California  U. ,  Los  Angeles. 
MOLECULAR  ORBITAL  STUDY  OF  IONIZATION 
POTENTIALS  OF  ORGANIC  COMPOUNDS,    by  Andrew 
Streitwieser,  Jr.    Repc.  on  Contract  AF  49(638)1212. 
27  Aug  59.   109p.   123  refs.  AFOSR  [TN]  59-893.  59- 
(912-915). 
Order  from  LC   mi$5.  70,  ph$l6.  80         PB  144  168 

Contents: 

Part  I.   Radicals  and  Non- Alternant  Hydrocarbons, 

AFOSR-TN-59-893 
Part  II.  Methyl  Compounds,  AFOSR-TN-59-912 
Part  in.  Saturated  Hydrocarbons,  AFOSR-TN-59-913 
Part  IV.  Acetylenes  and  Allenes,  AFOSR-TN-59-914 
Part  V .  Chlorine,  Oxygen  and  Nitrogen  Compounds, 

AFOSR-TN-59-915 


Diamond  Ordnance  Fuze  Labs. ,    Washington,   D.  C 
HEAT  OF  POLYMERIZATION  OF  PHENYL 
GLYCIDYL  ETHER  AND  OF  AN  EPOXY  RESIN, 
by  C.  H.  Klute  and  W.  Viehmann.    28  Aug  59,  33p. 
12  refs.    TR-758;  AD- 226  590. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  948 

A  differential  thermal  analysis  apparatus  was 
designed  and  constructed  for  the  accurate  measure- 
ment of  heats  of  polymerization.   With  this  appara- 
tus the  mean  value  for  three  determinations  of  the 
heats  of  polymerization  of  epoxy  resins  or  of  phenyl 
glycidyl  ether  could  be  measured  to  within  a  stand- 
ard error  of  0. 37  kcal  per  mole.    Primary  amine 
curing  agents  released  about  26  kcal  per  mole, 
tertiary  amines  and  boron  trifluoride-ether  complex 
each  released  about  22  kcal  per  mole  and  mixed 
type  curing  agents  which  could  react  in  part  as 
tertiary  amines  and  in  part  as  primary  amines 
released  intermediate  amounts  of  heat. 


North  Dakota  U.  [Grand  Forks]. 
ORGANOMETALLIC  COMPOUNDS  OF  TRANSITION 
METALS,  by  Lawrence  Summers,  David  C.  Hampton, 
and  David  Y.  L.  Liu.  Technical  rept.  no.  6  (Final), 
1  June  57-31  Mar  58,  on  Contract  Nonr-582(00). 
30  Jan  59,  22p. 
Order  from  LC  mi^.  70,  phH  80  PB  144  141 

The  last  previous  report  described  the  continuation  of 
investigations  on  bi8(cyclopentadienyl)  compounds  of 
titanium,  and  the  extension  of  this  investigation  to 
zirconium  and  chromium  compounds.    Of  the  transi- 
tion metals  of  the  3d  series,  the  remaining  one  of  in- 
terest was  vanadium.    Studies  were  made  of  reactions 
of  vanadium  chlorides  with  active  cyclopentadienyl- 
metal  derivatives. 


Queen's  U.,  Belfast  (North  Ireland) 
^ffiCHANISMS  OF  THE  OXIDATION  OF  ORGANIC 
AMINES  BY  OXYGEN  AND  BY  FREE  RADICAL 
OXIDIZING  AGENTS^  by  H.  B.  Henbest.    Annual 
technical  rept.  for  5  July- 30  Sep  59  on  Contract 
DA  91 -508- EUC- 389.    [1959]   46p.    25  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  250 

Covers  the  following  subjects:    Oxidation  of  Amines 
with  Oxygen,  Oxidation  of  Amines  with  Alkoxyl 
Radicals,   Reactions  of  Amines  in  Aqueous  Solution 
with  Oxidants  undergoing  One- Electron  Transfer. 


Texas  U.  ,  Austin. 
DECOMPOSITION  OF  VINYLACETYLENE  AND 
DIACETYLENE  AND  THEIR  INTERACTION  WITH 
ACETYLENE,  by  J.  D.  Frazee  and  R.  C.  Anderson. 
Technical  note  6  on  Contract  AF  18(603)142.  Aug  59. 
44p.  26  refs.  AFOSR-TN-59-934. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  144  384 

Vinylacetylene  and  diacetylene  are  jwssible  inter- 
mediates in  the  thermal  decomposition  of  acetylene. 
The  present  experiments  were,  therefore,  under- 
taken to  study  the  decomposition  of  tfcrese  and  their 
interaction  with  other  gases  such  as  acetylene  or  hy- 
drogen.   The  reactions  were  studied  in  a  flow  system 
at  temperatures  of  400-900O,  using  vapor-liquid 
chromatography  to  analyze  the  gaseous  products.  Re- 
action is  rapid  enough  so  that  experiments  were  lim- 
ited to  mixtures  containing  20%  or  less  or  the  reagent 
in  an  inert  diluent. 


Physical  Chemistry 


Aerosciences  Lab.  ,  General  Electric  Co. , 

™^^EFFECTS%  ELECTRODE  CONTAMINATION 
ON  THE  PROPERTIES  OF  AIR-ARC  PLA^IAS.  by 
Harold  Y.  Wachman.  Milton  J.  Linevsky  and  Jo»;^  H. 
McGinn.    Rept.  on  [Contract  AF  04(647)269].  21  ^59. 
26p    11  refs.    Technical  Information  Series  R59a>«/7. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  144  133 

The  plasma  test  environments  originating  from  arcs 
are  usually  contaminated  with  material  from  the  arc 
electrodes.    Carbon  electrodes  contribute  appreciab  e 
quantities  of  vapor  which  alter  the  chemical  coniposi- 
tion  and  thermodynamic  properties  of  the  jet  and 
cooled  copper  electrodes  contribute  trace  quantities  of 
vapor  which,  as  expected,  alter  the  character  of  the 
electrical  discharge.    In  this  work,  the  chemical  com- 
position and  thermodynamic  properties  of  air  are  com- 
pared to  those  of  air- carbon  gaseous  mixtures  con-^ 
taining  1-30%  carbon  by  weight.    The  comparison  of 
the  different  environments  is  made  over  the  tempera- 
ture range  4000- 10,  OOO^K  and  pressures  between  0.  1 
and  100  Atmospheres.    The  effects  of  trace  amounts  of 
copper  on  the  electrical  conductivity  and  power  dis- 
sipated in  the  air  arc  column  are  calculated. 


Antioch  Coll. ,   Yellow  springs.  Ohio. 
PHYSICAL  CHEMISTRY  OF  AC^JEOUS  SOLUTIONS, 
by  James  F.  Corwin.   Quarterly  rept.  no.  I.   1  Mar  - 
31  May  57.  on  Research  on  Aqueous  Solutions  at  or 
above  Critical  Temperature  of  Water,  Contract  DA  36- 
039-8C-7321I.    [1957]  83p.  48  refs.  AE>-139  823 
Order  from  LC  mi$4.  80,  ph$13. 80         PB  138  Ot9 

Contents: 

Factual  data  on  conductivity  of  solutions  aboire  the 
critical  temperature;  reaction  of  alkaline  earth  metal 
compounds  with  silica;  program  for  studying  the  effect 
of  fluoride  ion  on  the  hydrothermal  formation  of  quartz; 
studies  of  the  hydrothermal  reactions  of  germanium 
dioxide;  geolog;lcal  and  crystallographlc  investigations 

Hydrothermal  reactions  under  supercritical  conditions. 
IV .  Tlie  reaction  between  strontium  hydroxide  and 
silica 

Hydrothermal reaaions  under  supercritical  conditions. 
III.  The  effea  of  pH  on  the  crystallization  of  silicon 

Data  on  some  crystalline  compounds  in  the  system 
Na20-Ge02-H20 


Antioch  Coll. ,   Yellow  Springs,  Ohio. 
PHYSICAL  CHEMISTRY  OF  AQUEOUS  SOLUTIONS, 
by  James  F.  Corwin.   Quarterly  rept.  no.  2,  1  June  - 
31  Aug  57.  on  Research  on  Aqueous  Solutions  at  or 
above  the  Critical  Temperature  of  Water.  Contraa 
DA 36-039 -sc- 73211.  [1957] 41p.  19ref8.  AD-146491. 
Order  from  LC  mi$3.  3a  ph$7.  80  PB  138  090 

Contents: 

Factual  data  on  conductivity  of  solutions  above  the 
critical  temperature;  reactions  of  alkaline  earth 
metal  compounds  with  silica;  hydrothermal  reactions 
of  germanium  dioxide;  geological  and  crystallographlc 
investigations 

Germanium  chalcedony 

A  proposal  for  the  hydrothermal  study  of  the  alumina- 
water  system. 

(See  also  PB  138  089) 


Antioch  Coll.,   YeUow  Springs,  Ohio  ,_--,^ 

PHYSICAL  CHEMISTRY  OF  AQUEOUS  SOpJ™^^ 
by  James  F.  Corwin.  Quarterly  rept.  no.  3.  1  Sep-*J 
^  57.  on  Research  on  Aqueous  Solutions  «  o^^J 
the  Critical  Temperature  of  Water,  Contract  DA  36 -C39 

SC-7321L    [1957]  39p.  23  refs 

Order  from  LC  mi$3.  Oa  ph$6. 30  PB  138  088 

Contents:  .    .         .      ^  ^^ 

Factual  data  on  conductivity  d  solutions  above  Ae 
critical  temperature;  reactions  cf  alkaline  earth  metal 
compounds  with  s<  Uca;  hydrothermal  reactions  c* 
AloOiThydrothermal  reactions  of  germanium  dioxide, 
geolcxical  and  crystallographlc  investigations 

Hydrothermal  reactions  in  the  Na20-Ge02  system 

(See  also  PB  138  090) 

^8  ^rJ^r.r^rT::'Z^^^o.i  To^ 

above  the  Critical  Temperature  of  Water.  Contract  DA 

36-039-SC-73211.    [1958]  39p.   12  refs. 

S^der  f rom  LC  miis.  00.  phJ6.  30  PB  138  091 
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Contents: 

Factual  daw  on  conductivity  df  solutions  above  the 

critical  temperature;  hydroitiermal  studies  on  alumi 

num  oxides;  geological  and  (Jrystallographic 

investigations 
Hydrothermal  reactions  undef  supercritical  conditions 

V.    Reactions  between  silicai  and  alkaline  earth  metal 

salts  , 

Sodium  tetragermanate,  Na2Ue409,  tetragonal  form 
Report  on  durability  at  AC  spark  plugs  no.  448  JKD 


Part  no.  062157  and  no 
(See  also  PB  138  088) 
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Atlantic  Research  Corp.  ,  Aiexandrla,  Va. 
FLAME  STABIUZATION,  by  Arch  C.  ^urlock  and 
John  H.  Grover.   Rept.  on  Contract  Nonr- 1858(25). 
Jan  59,  62p.  8  refs.  Proj.  Sq^id  Technical  rept.       , 
ARC-5-R;  AD-226  180. 
Order  from  LC  mi$3.  90,  phttO.  80  PB  144  332 

An  investigation  was  made  of 'the  mechanism  of  flame 
stabilization  behind  bluff  bodies  in  high- velocity  gas 
streams.    Blow-off  velocity  dtta  were  obtained  by 
using  (1)  rod- shaped  flameholders  in  a  rectangular 
combustion  chamber  which,  in  effect,  produced  a  2- 
dimensional  flams ,  and  (2)  spherical  flameholders  in 
a  circular  chamber  which  prcjduced  a  3-dimen8ional 
flan^.    The  fuels  used  were  natural  gas,  propane, 
and  hydrogen.    The  results  showed  that  such  variables 
as  the  molecular  dlffuslvity  cjf  the  fuel,  flow  Reynolds 
number,  and  laminar  flame  velocity  and  quenching 
distance  of  the  gas  had  a  large  effect  on  stability. 
Two-dimensional  stabilizer  (rods)  had  better  stability 
than  did  3- dimensional  stabilizers  (spheres)  of  the 
same  characteristic  dimension.    However,  neithei 
the  rod  nor  sphere  data  were  completely  free  of  the 
influence  of  the  apparatus.    Hydrogen  had  the  best 
stabUity  of  the  3  fuels  studied;  propane  had  better 
stability  than  natural  gas  (88|,  methane).  Measure- 
ments of  pressure  distributi4)n  in  the  chamber  indi- 
cated that  the  presence  of  th^  flame  greatly  alters  the 
flow  pattern  in  the  vicinity  of 


the  flame. 


California  U. .  Berkeley. 
THE  PERTURBATION  OF  MOLECULAR  DISTRIBU- 
TION FUNCTIONS  BY  CHEMICAL  REACTION,   by 
Bruce  H.  Mahan.    Rept.  on  Contract  AF  49(638)01. 
21  Sep  59,    i2p.   9  refs.    AFO6R-TN-59-990. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  144  017 

A  collision  cross -section  for  radial  combination  re- 
actions is  derived  which  indicates  that  trans lationally 
hot  free  radicals  combine  faiter  than  the  average 
thermal  radicals.    The  cross- section  is  used  to  cal- 
culate the  disturbance  erf  the  equilibrium  distribution 
of  velocities  by  radical  combination  reactions.    It  is 
concluded  that  the  equilibrium  assumption  o€  chemical 
kinetics  is  justified  for  photochemical  systems  where 
the  radical  concentrations  are  low,  but  may  be  vio- 
lated in  systems  where  free  Radical  concentrations 
approach  0.  I  mole  fraction. 


Olifomia  U . ,  Berkeley . 
SPECTROSCOPIC  STUDY  OF  THE  PHOTOLYSIS  OF 
DLAZOMETHANE  IN  SOLID  NITROGEN,  by  Theodore 
D .  Goldfarb  and  George  C .  fimentel .   Repc .  on  Con- 


tract AF  49(638)01.  25  Sep  59,  13p.  7  refs .  AFOSR- 

TN-59-991. 

Order  from  LC  ini$2.40.  ph$3.30  PB  144  016 

Dlazomethane  or  partially  deute rated  diazomethane 
was  suspended  in  solid  nitrogen  at  20*^  K  and  photo- 
lyzed  with  filtered  light  and  a  spectroscopic  study 
was  extended  from  the  ultraviolet  (2300  A)  through 
the  Infrared  (to  650  cm"^).  An  unstable  substance  is 
stored  which  produces  ethylene  after  dlffuslCMi  is  per- 
mitted. This  ethylene  precursor  is  lost,  as  are 
visible- ultraviolet  absorptions  at  4182,  3%8,  and 
3050-3300  A,  when  the  photolyzlng  radiation  includes 
only  wavelengths  longer  than  3400  A .  Absorpticm  at 
2620  A  was  detected  only  in  experiments  at  high  con- 
centrations (low  hA/K),  making  it  extremely  unlikely 
that  this  absorption  is  caused  by  CH2-  Finally,  an 
absorption  at  2470  A  not  caused  by  diazomethane  was 
present  before  photolysis  .  This  could  be  the  tauto- 
meric compound,  isodlazomethane. 


[Chicago  U.,  111.]. 
REVIEW  OF  WORK.   Final  rept.  on  Contract  N6orl- 
02026.  [1958]  12p.  23  refs. 
Order  from  LC  ml$2.40,  ph$3.30         PB  144  444 

The  final  report  will  take  the  form  of  a  review  of  the 
principal  results  of  the  research  done  under  contract. 
The  wo  lit  can  conveniently  be  discussed  under  three 
general  subject  headings:  (1)  Mechanisms  of  Redox 
Reactions  (2)  Constitution  of  Complex  Ions 
(3)  Mechanlsnv  of  Substitution  Reactions  of  Complex 
Ions .   Research  done  under  the  contract  and  published 
in  the  chemical  literature  is  cited  in  footnotes;  re- 
lated work,  not  done  under  the  contract  but  relevant  to 
this  review,  is  dted  in  the  body  of  the  report.  Not  all 
the  pjapers  published  under  contract  auspices  are  in- 
cluded in  the  references . 


Cornell  U.,  Ithaca,  N.  Y. 
A  STUDY  OF  EVAPORATED  ALUMINUM  FILMS 
BY  X-RAY  TOTAI.  REFLECTION ,  by  R .  C .  Duncan 
and  L.G.Parratt.  Technical  rept.  no.  13  on  Con- 
tract AF  18(600)300.  21  Aug  58,  108p.  45  refs. 
AFOSR-TN-58-680;  AD- 162  212. 
Order  from  LC  ml$5.70,  phS16.80         PB  137  433 

Films  freshly  deposited,  then  heat  treated  In  succes- 
sive steps  up  to  40CPC  or  anodized  in  successive  steps 
up  to  an  oxide  thickness  of  about  625A,  have  been 
studied.  The  theory  of  reflection  based  on  homoge- 
neous niedia  accounts  reasonably  satisfactorily  for 
the  shape  of  the  reflection  curves  near  the  critical 
angle  for  total  reflection,  but  it  seems  necessary  for 
the  heat  treated  and  anodized  films  to  introduce  a  sur- 
face model  which  contains  inhomogeneities  in  order 
to  account  for  the  shapes  of  the  curves  at  smaller 
glancing  angles . 


Florida  U.  Engineering  and  Industrial  Experiment 

Station,  Gainesville. 
FLUOROCARBON  N-F  COMPOUNDS,  by  J.  A.  Young 
and  R.  D.   Dresdner.    Quarterly  technical  rept.  no. 
1,   1  Aug-30  Sep  59,  on  Contract  DA  01-009-ORD- 
772.    [1959]    13p. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  131 
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Fluorocarbon  NF  compounds  have  been  made  by 
three  methods:  addition  of  fluorine  across  C-N 
unsaiuration.  fl uorinati on  o€  NH  groups,  and  replace- 
ment of  acyl  groups  on  nitrogen  by  fluoruie.    For- 
mation of  the  NF  group  is  competitive  with  N-N 
coupling  or  witii  rearrangement  o€  the  free  radical 
first  formed.    The  following  group  reactions  have 

been  found:   RpCN  9  RpCF2N«NCF2RF, 

(Rp)2NH-*(Rf)2NP'^(Rf)2N-N  (Rf)2.  (Rf)2NCOF 

-♦(Rf)2NF>(Rf)2N-N(Rf)2.   RfC0NH2  — ► 

RpNCO.   RpNCO >  RpN^NRp.  and  RpNHCOF 

y    (RfNC0F)2-    Present  production  of  NF3  is  by 

the  electrochemical  n^thod  using  pyridine  in  anhy- 
drous HF.    The  by-products  are  C5F12  and  cyclo- 
C5F10NF. 


Frick  Chemical  Lab. ,  Princeton  U. .  N.  J. 
A  GENERAL  TREATMENT  OF  EQUILIBRIUM 
POLYMERIZATION,  by  A.  V.  Tobolsky  and  A. 
Eisenberg     [Technical  rept.  on  Research  in  High 
Polvmer  Chemistry  Rates  of  Initiation  in  Vinyl  Poly- 
merization. Contract  DA  36- 034- ORD- 2 190].    [1959] 

19p.   12  refs. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  389 

A  general  theory  of  equilibrium  polymerization  is  pre- 
sented.   Three  chemical  categories  are  discussed: 
equilibrium  polymerization  in  the  presence  of  an  ini- 
tiator, e.  g.  ,  caprolactam,  and  two  categories  that  do 
not  involve  an  initiator,  represented  by  sulfur  and  by 
vinyl  monomers,   respectively.    Two  mathematical 
approximations  are  considered.    In  certain  cases  the 
chemical  facts  and  the  experimental  results  allow  a 
treatment  based  on  a  single  equilibrium  constant.    In 
very  many  cases,  however,  a  two  constant  treatment 
is  necessary,  e.g.  ,  caprolactam  initiated  by  water 
and  the  polymerization  cH  sulfur.    It  is  suggested  that 
a  two  constant  treatment  is  also  necessary  for  de- 
scribing the  equilibrium  polymerization  d  vinyl 
monomers. 


Frick  Chemical  Lab . ,  Princeton  U . ,  N .  J . 
THE  THERMAL  OZONE -HYDROGEN  REACTION, 
by  Theodore  P.  Williams  and  David  Garvin.  Technical 
note  no.  6  on  Contract  AF  18(603)134.  15  Sep  59, 
36p.  18  refs.  AFOSR-TN-59-979. 
Order  from  LC  mi$3.00.  ph$6.30  PB  144  019 

The  kinetics  of  the  reaction  between  dilute  ozone  and 
molecular  hydrogen  has  been  studied  in  the  tempera- 
ture range  400-500°  K  using  a  flow  technique.  Water 
is  the  principal  product,  small  amounts  of  hydrogen 
peroxide  also  are  formed .  The  reaction  competes 
with  the  thermal  decomposition  of  ozone.  It  is  con- 
cluded that  the  oxidation  of  hydrogen  is  initiated  by 
oxygen  atoms  formed  In  the  thermal  decomposition  of 
ozone,  and  that  a  shon  chain  sequence  occurs .  Mech- 
anisms Involving  either  OH  or  both  OH  and  HO2  are 
presented. 


General  Electric  Co. ,  Schenectady,  N.  Y.  

VA^^S  A^ATOR-REFRACTORY  SUBSTRATE 

COMBINATIONS,  INVESTIGATION  OF,  by 

J.  H.  Affleck.  Scientific  rept.  no.  5  on  Contract 


AF  19(604)4093.  22  Sep  59,  15p.  2  refs.  AFCRC-TN- 

59-757. 

Order  from  LC  ml$2.  40,  ph$3.  30  PB  144  187 

Thermionic  properties  of  cesium  on  various  refrac- 
tory materials.    Dispenser  cathodes  have  been  fabri- 
cated using  a  barium  activator.    (See  also  PB  142  346) 


Grinnell  Coll. ,   Iowa. 
CRACKING  REACTIONS  CATALYZED  BY  THE 
SILICA-ALUMINA  CRACKING  CATALYSF,  by 
Joseph  D.  Danforth.    Final  rept.  for  1948-1957  on 
Contract  N8onr-67100.    [1957]   5p.    8  refs. 
AD- 142  932. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  137  704 


Harvard  U. ,  Cambridge,  Mass. 
THE  MICROWAVE  SPECTRUM,    BARRIER  TO  IN- 
TERNAL ROTATION,    AND  STRUCTURE  OF 
METHYL  FORMATE,   by  R.  F.  Curl,  Jr.    Rept.  on 
Contract  N5ori- 1866(14).    [1958]  25p.   19  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  935 

Rotational  constants  have  been  assigned  to  the  follow- 
ing isotoplc  species  d  methyl  formate  by  investigation 
of  their  microwave  spectra:  HCOOCH3,  DCOOCH3, 
HCOOCH2D,  HCOOCD3,  HCl>^00CH3.  HCOOC^^H3. 
HCOI80CH3.  and  HCOOI8CH3.    Structural  parameters 
were  obtained  from  these  rotational  constants.    The 
barrier  to  internal  rotation  of  the  methyl  group  was 
calculated  from  the  splittings  observed  in  the  rota- 
tional transitions  of  the  ground  torsional  state  for 
several  isotoplc  species.    The  dipole  moment  was  cal- 
culated from  the  observed  Stark  effea. 


lllinoft  Inst,  of  Tech. ,  Chicago. 

KINETICS  AND  MECHANISMS  IN  IONIC  MELTS,  by 
A.  G.  Kennan.    Final  rept.  for  1  Sep  54-1  Sep  57  on 
Contract  AF  18(600)1148.   [1957]    I3p.    15  refs. 
AFOSRTR-57-48;  AD-132  478. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  138  490 

A  spectrophotometric  investigation  was  made  of  fused 
NH4NO3  with  UV  spectra.    Several  successful  spectra 
were  obtained  for  pure  fused  NH4NO3  in  repeated 
trials; the  best  spectra  were  measured  at  175°.   The 
sample  thickness  was  about  0.  2  mm.    The  data  show 
the  manner  in  which  the  resolution  deteriorated  in 
other  samples,  and  the  way  in  which  the  taal  absor- 
bance  was  decreased  where  the  mounting  was  less 
successful.    The  film  was  shown  to  be  heterogeneous 
because  of  bubbles.   The  addition  of  HNO3  to 
NH4NO3  did  not  Improve  the  spectra.    The  dau  sub- 
stantiated the  conclusion  from  cryoscopic  data  that 
pure  fused  NH4NO3  Is  a  simple  Ionic  system  when 
approaching  its  melting  point. 


Instltuto  de  C)uimica  Fisica  (Spain). 
KINETICS  AND  MECHANISMS  OF  THE  TTIERMAL 
DECOMPOSITION  OF  ACETALS*  by  M.  J.  Molera. 
J.  Morcillo  and  others.   Annual  technical  rept.  no. 
I,  1  Sep  58-31  Aug  59,  on  Contract  DA  91-508-EUC- 
360,  [1959]  65p.    34  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80        PB  144  239 
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As  a  contribution  to  basic  research  on  the  kinetics  d 
tiiermal  decomposition  of  organic  compounds,  four 
acecals  have  been  selected  for  study: 

fornialdehyde  dimethyl  9cecal 

formaldehyde  diethyl  acetal 

acecaldehyde  dimethyl  aoetal 

acecaldehyde  diethyl  acecal 
The  reactions  have  been  studied  in  a  high  vacuum 
apparatus  by  the  static  method    It  has  been  proved 
that  the  pressure  increase  inside  the  reaction  vessel 
may  be  considered  as  a  reasonable  measure  d  the 
acecal  consumed:  consequently,  the  kinetic  constants 
have  been  determined  from  th^  pressure  increase- 
time  curves. 


■ 
Metcalf  Research  Lab. ,  Broum  U. ,  Providence, 

R.  L 

THE  DISSOCIATION  ENERGY  OF  FLUORINE 

FROM  SHOCK  WAVE  MEASUREMENTS*  by 

Kurt  L.  Wray  and  Donald  P.  Homig.    Technical  repc. 

no.  5  on  Contract  Nonr-562<p6).    I  Feb  58,  31p. 

lOrefs.    AD- 154  578. 

Order  from  LC  mi$3. 00,  ph^.  30  PB  138  329 

In  general,  the  heat  al  dissociation  of  fluorine  deter- 
mined by  various  workers  fallis  into  one  of  two  ranges. 
the  one  from  60  to  70  kcal/mole,  the  other  from  30 
to  40  kcal/mole.    The  resiflts  d  this  research  indi- 
cate that  die  lower  range  ot  values  is  correct. 


Minnesota  U.  ,  Minneapolis. 
Be-C  EQUILIBRIA,  by  R.   L.  Dowdell.  Progress  rapt, 
no.  6  on  NEPA  Proj.  AC-2017,   15  Oct  48,  declassified 
12  Nov  58.   19p.  NEPA  794-UM-6;  AD- 204  %7. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  462 

The  study  of  the  system  Be-C  has  been  continued  with 
emphasis  on  the  stability  of  the  carbide  Be2C  and  also 
its  lattice  dimensions.    Other  carbides  with  Be  have 
not  been  found,  and  it  now  appears  certain  that  Be2C 
is  the  only  carbide  in  the  system  which  is  in  equilib- 
rium with  either  excess  Be  or  graphite  from  room 
temperature  to  2500OF.    The  new  Picker  Diffraction 
X-ray  Machine  is  operating  very  well  and  is  giving 
precision  measurements  by  back  reflection  technic 
which  are  very  consistent  and  accurate. 


Minnesota  U.  ,  Minneapolis. 
Be-C  EQUILIBRIA,  by  R.   L.  Dowdell.  Progress  rept. 
no.  7  on  NEPA  Proj.  SC-2017^  29  Nov  48.  declassi- 
fied 12  Nov  58,  13p.  NEPA  838-UM-7;  AD- 204  966. 
Order  from  LC  mi^.  40.  phfS.  30  PB  138  458 

The  study  of  the  system  Be-C  is  being  continued  with 
emphasis  on  the  Be  end  of  the  diagram,  with  the  idea 
that  it  would  be  well  to  find  some  Uquidus  and  solidus 
points  for  alloys  containing  mechanical  mixtures  of 
phases  which  appear  to  be  Be  and  Be2C.    (See  also 
PB  138  462) 


}M.  nncsota  U.  ,  MinneapoliaJ 
Be-C  EQUILIBRIA,  by  R.   L.   Dowdell.   Progress  rept 
no.  8  on  NEPA  Proj.  SC-2017.   15  Dec  48.  declassi- 
fied 12  Nov  58,   I8p.  NEPA  8S9-UM-8;  AD- 204  965. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  138  459 


Most  of  the  work  has  been  with  hot  pressed  compacts 
of  Be2C  and  graphite  prepared  by  other  workers  in  the 
field.    This  staff  is  endeavoring  to  determine  the 
structure  and  the  nature  of  the  bond  in  these  com- 
pacts.   The  specimens  received  from  Nepa  were  la- 
beled "Runs  77  and  80"  and  were  made  from  mixtures 
of  20%  Be2C  plus  80%  graphite.    These  hot  compacts 
were  made  at  2300OC  for  30  minutes.    (See  also 
PB  138  458) 


North  Carolina  U.  .  Chapel  Hill. 
ADSORPTION  IN  POLAROGRAPHY.   by  Charles  N. 
Reilly  and  Werner  Stumm.    Technical  note  UNC  Chem 
no.   3  on  Contract  AF  49(638)333.    19  Oct  59,  44p. 
91  refs.    AFOSR-TN-59-1113. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  383 

Surface  active  substances,  even  in  trace  quantities, 
can  exert  a  marked  and  often  insidious  effect  on  elec- 
trode processes.    In  polarography,  adsorption  of  such 
substances  at  the  electrode  may  decrease  the  limiting 
current,   shift  the  half  wave  potential  and  in  some 
cases  obliterate  the  entire  wave  I  In  addition,  they  can 
cause  minima  or  deceiving  split  waves.    The  charac- 
terization of  the  mode  by  which  these  effects  arise 
and  how  one  may  detect  their  origin  constitutes  the 
purpose  of  this  discussion. 


North  Carolina  U. ,  Chapel  Hill. 
ELECTRICAL  METHODS  OF  ANALYSIS,  by  Charles 
N.  Reilley.    FiriaJ  rept.  for  1  June  54-30  June  58  on 
Contract  AF  18(600)1160.    29  Aug  59,   8p.   22  refs. 
AFOSR-TR-59-128. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  349 

During  the  nearly  four  years  of  research  under  this 
contract,   important  progress  has  been  made  toward 
understanding  of  the  mechanism  of  electrode  processes 
and  a  number  of  electrochemical  methods  --  especially 
those  involving  chelate  reactions  -  -  were  developed. 
Also,   several  new  procedures  of  analytical  value  have 
been  discovered.    Some  of  the  results  are  briefly 
tabulated  and  summaries  of  all  published  papers 
covering  the  research  are  given. 


North  Carolina  U. .  Chapel  HiU. 
METAL  CHELATE  STABIUTY  CONSTANTS  OF 
AMINOPOLYCARBOXYLATE  UGANDS,  by  James  H. 
Holloway  and  Charles  N.   Reilley.  UNC  rept.  no.  2 
on  Contract  AF  49(638)333.   11  Sep  59,  30p.   15  refs. 
AFOSR-TN-59-748. 
Order  from  LC  mi$2.  70.  phH  80  PB  144  499 

The  stability  constants  for  the  reaction  between  a 
series  of  divalent  metal  ions  with  cyclohexane- 
diaminetetraacetlc  acid  (CyDTA).  diethylenetrlamine- 
pentaacetic  acid  (DTPA),  ethyleneglycol  bis-(p-amino- 
ethyl  ether)- N.N'-tetraacetlc  acid  (EGTA),  ethylene- 
therdiaminetetraacetic  acid  (EEDTA),  and4!4-hydrax- 
ethylethylene-diaminetriacetic  acid  (HEDTA)  have 
been  determined  potentiometrically  with  a  mercury 
electrode.    The  stability  constants  for  the  reaction 
between  lanthanum  and  diethylenetriaminepentaacetic 
acid  has  also  been  determined  by  the  same  method. 


Moves  Chemical  Lab. ,  U.  of  niinois,  Urbana. 

tSJperature  dependence  of  proton  RE- 

/TxATION  times  in  AQUEOUS  SOLUTIONS  OF 
PARAMAGNETIC  IO^B,  by  Robert  A.  Bemhelm, 
Thomas  H.  Brown  and  others.  Technical  rept.  no.  15 
on  Contract  Nonr- 1834(13).  9  Oct  58.  26p.   19  refs. 

^^from*LC  ml$2.  70.  ph$4.  80  PB  144  432 

The  nuclear  imgnetic  relaxation  times  of  protons  in 
aqueous  solutions  of  paramagnetic  ions  were  meas- 
ured as  a  function  of  temperature.    For  Mn+-Hon8, 
the  proton  Ti  and  T2  were  measured  «  10    20,  and 
28Mc/8ec,  andforCo+t  Cu+^  and  Gd-^^nons,  20 
Kfc/sec.    The  temperature  effects  observed  can  be 
explained  by  Incorporating  the  proper  temperature  de- 
oendences  of  the  several  correlation  times  into  the 
KCTcral  Bloembergen- Solomon  relaxation  expressions. 
Analysis  of  the  data  by  means  of  the  equations  devel- 
oped provides  information  concerning  the  chemical 
occhange  of  solvent  protons  with  those  in  the  hydrated 
Mn+  -^  ion.    An  activation  energy  of  5.  2  kcal/ mole  and 
other  parameters  for  this  process  are  evaluated.  The 
temperature  dependence  of  Ti  and  T2  in  the  Co"^  -^. 
Cu+t  and  Gd+* ^solutions  can  be  explained  by  the 
temperature  dependence  of  the  dipolar  Interaction 
tlone.    Varying  the  anion  in  Cu*  "'^solutions  had  little 
effect  on  the  Ti  or  its  temperature  dependence;  also, 
Ti  for  Cu*  ■''solutions  was  found  to  vary  inversely 
wldi  concentration  over  the  whole  temperature  range 
studied. 


Oklahoma  State  U.  ,   Stillwater. 
RESEARCH  IN  PHOTOCHEMICAL  AND  PHOTO- 
EMtSSION  PROCESSES  IN  NITROAROMATICS  AND 
IN  OTHER  COMPOUNDS,  by  Earl  H.  Gilmore.    Final 
rept  for  15  Sep  55-31  Aug  58  on  Contract  DA  23-072- 
ORD-581.    Sep  58,  72p.   45  refs.    AD- 209  626. 
Order  from  LC  mlM-  50,  ph$12.  30  PB  144  331 

None  of  the  results  of  a  complete  analysis  requiring 
seven  different  emission  data  from  the  system  esculln 
in  glucose  glass  indicates  that  the  Jablonskl  model  is 
invalid  for  the  system.    A  large  fraction  of  the  quench- 
ing occurring  in  the  system  studied  occurs  from  the 
singlet  level.    Nonradiative  processes  can  occur  from 
either  the  excited  singlet  or  the  excited  'riplet  level  of 
a  molecule.    The  rate  constant  for  the  excited  singlet 
to  triplet  level  transition  must  be  in  the  order  of 
magnitude  of  the  values  of  the  rate  constants  for  the 
singlet  to  ground  level  transitions  if  phosphorescence 
is  appreciable. 


Pennsylvania  State  U.  .  University  Park. 
SIGMA  VALUES  AND  THE  EFFECTS  OF  STRUC- 
TURE ON  REACTIVITY.    A  REVIEW  OF  DEVEL- 
OPMENTS FOR  1957,  by  Robert  W.  Taft,  Jr.    Tech- 
nical rept.  no.  18  on  Contract  Nonr -656(05).    Feb  58. 
45p.   123  refs.    AD- 153  774. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  337 

Consideration  is  given  to  the  evaluation  of  resonance 
effects,  hyperconjugative  and  conjugative,  in  both  the 
aromatic  and  aliphatic  series;  the  determination  of 
the  extent  of  steric  inhibition  of  resonance;  the  de- 
termination of  steric  inhibition  cf  solvation;  the 
evaluation  and  correlation  of  kinetic  and  potential 


energy  intramolecular  steric  effects:  and  the  evalua- 
tion of  driving  forces  involved  in  anchlmeric  assist- 
ance (neighboring  group  participation). 


Rensselaer  Polytechnic  Inst. ,  Tray,  N.  Y. 
FUSED  SALT  CHEMISTRY,  by  George  J.  Janz. 
Technical  note  no.   11  on  Contract  AF  49(638)50. 
Aug  59,  Sip.  27  refs.  AFOSR-TN-59-880;  AD-226  418. 
Order  from  LC  ml$3. 00,  ph$6. 30  PB  143  924 

To  be  published  as  part  of  the  proceedings  of  this 
meeting  by  the  Stamford  Research  Institute,  Menlo 
Park,  Calif.    M<dten  salts  from  systems  which  are 
liquid  at  temperatures  up  to  3000^0  at  atmospheric 
pressure.    They  form  the  largest  class  of  non- aqueous 
inorganic  solvents.    The  present  communication  de- 
velops some  aspects  of  the  structure  erf  nK)lten  salts 
which  are  of  current  interest  among  both  theoretical 
and  experimental  research  workers.    The  models  for 
molten  salts  based  on  liquid  state  theories  and  on  the 
electro-chemical  properties  of  these  systems  are  con- 
sidered.   Experimental  mediods,  the  information  to 
be  gained,  and  current  problems  in  the  fields  of  pure 
molten  salts,  and  mixtures  are  surveyed. 


Rosemount  Aeronautical  Labs. ,  U.  of  Minnesota, 

Minneapolis. 
BLUFF- BODY  FLAME  STABEJZATION  AT  LOW 
PRESSURES,  by  C.  C.  Chang,  G.   Engholm,  and 
L.  H.  Zacho.   Rept.  on  Contract  AF  18(600)1553. 
July  59,  61p.  24  refs.  Research  rept.  no.   161; 
AFOSR-TR-59-111. 
Order  from  LC  ini$3.  90,  ph$10.  80  PB  144  346 

Blowoff  velocities  erf  butane- air  flames  stabilized  on  a 
3/16  inch  diameter  cylindrical  flameholder  weremea* 
ured  as  a  funcdai  of  pressure  (1/10  to  1  atm)  alRK^ 
equivalence  ratio  for  Reynolds  numbers  ranging  from 
1945  to  4685.    Within  this  laminar  range  it  was  found 
that  blowoff  velocity  was  directly  proportional  to  pres- 
sure for  equivalence  ratios  from  0.  9  to  1.  5  and  in- 
versely prc^wrtional  to  pressure  for  equivalence 
ratios  less  than  0. 9  or  greater  than  1. 5. 


Ultrasonics  Research  Lab.,  Western  Reserve  U., 

Cleveland,  C*iio.  ^,^», 

QUANTITATIVE  MEASUREMENTS  OF  COLLOIDAL 
VIBRATION  POTENTIALS,  by  Joseph  Dereaka, 
Ernest  Yeager,  and  Frank  Hovorka.   Technical  rept. 
no.  20  on  Contract  Nonr- 1439(04).    1  Dec  58,  30p. 
16  refs. 
Order  from  LC  ini$2.7a  phH  80  PB  143  858 

When  ultrasonic  waves  are  transmitted  through  a 
colloidal  suspension  in  an  aqueous  medium,  alter- 
nating potential  differences  are  produced  between 
points  separated  by  a  phase  distance  other  than  an 
even  multiple  of  the  wavelength.   Quantitative  meas- 
urements of  this  effect  have  been  made  in  coUoidal 
slUca  suspensions.    Light  scattering,  electron 
microscopy,  electrophoresis,  and  conductivity 
measurements  have  been  made  on  the  various  silica 
suspensions  to  determine  particle  size  and  charge. 
Experimental  results  are  in  relatively  good  agree- 
ment with  theory  for  measurements  in  suspensions 
erf  moderately  high  conductance.   Agreement  is  less 
favorable  for  solutions  of  low  conductivity. 
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EARTH  SCIENCES 


Geochronometric  Lab. ,  Yale  U.  [New  Haven,  Conn.] 
RADIOCARBON  DATING .   Final  rept .  on  Contract 
Nonr-609(05).  Jan  58,  16p.  13  refs  .  AD- 154  472. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  258 

Consideration  is  given  to  the  inttrumental,  geocheml- 
cal,  and  dating  problems  in  radiocarbon  dating.  The 
advantages  and  use  of  the  CO2  proportional-counting 
method  are  discussed. 


Climatology  and  Meteorology 


Electrical  Engineering  Reseaifch  Lab.  ,  U.  erf 

Texas,  Austin. 
THE  USE  OF  POTENTUL  REFRACTIVE  INDEX 
IN  SYNOPTIC- SCALE  RADIO  METEOROLOGY,  by 
K.  H.  Jehn.  Rept.  on  Contract  AF  19(604)2249. 
15  Sep  59,  22p.  3  refs.  Rept.  6^29;  AFCRC-TN-59- 
598 
Order  from  LC  rai^.  70.  ph$3. 80  PB  144  279 

The  concept  of  potential  refractive  index  is  examined 
in  the  light  of  earlier  work  and  of  the  present  em- 
phasis on  synoptic- scale  radio  meteorology.    A  new 
potential  refractive  index  is  defined  and  illustrated. 
It  is  concluded  that  the  new  parameter  has  operational 
utility  in  long  range  microwave  radio  and  radar  trans- 
niission,  as  well  as  in  refractive  index  mapping. 


J 


Florida  State  U.  ,  Tallahassee 
THE  EFFECT  OF  THE  VERTICAL  VARIATION  OF 
WIND  AND  STABILITY  ON  MOUNTAIN  WAVES,  by 
Bo  R.  Dtttts.  Technical  rept.  not,   13  on  Contract 
Nonr- 1600(00).  30  Dec  58.  36p.   19  refs. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  144  230 

The  motion  over  an  infinitely  lotig  mountain  ridge  has 
been  studied.    The  scale  of  the  fnotion  is  assumed  to 
be  so  small  that  the  influence  o<  the  earth's  rotation 
can  be  neglected-    It  is  further  Assumed  that  the  mo- 
tion is  non- viscous,  laminar,  steady,  and  isentropic. 
The  resulting  wave  equation  is  $olved  for  certain 
types  of  realistic  wind  and  temperature  distributions. 
The  wave  lengths  and  the  amplitudes  have  been  evalu 
ated  for  seven  different  cases  v#iich  have  been  se- 
lected so  that  the  effect  of  variation  on  the  wind  pro- 
file and  the  temperature  distrihfution  can  be  studied 
separately. 


Florida  State  U.  ,  Tallahassee. 
SOME  EFFECTS  OF  THE   WESTERN  CORDILLERA 
OF  NORTH   AMERICA  ON  CYCLONIC  ACTIVITY  IN 
THE  UNITED  STATES  AND  SOUTHERN  CANADA, 
by  E.  Paul  McClain.  Technical  rept.  no.   12  on  Con- 
tract Nonr- 1600(00).   15  Dec  58,  64p.  28  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  143  857 

This  report  presents  the  result!  of  an  investigation 
which  sought  more  satisfactory  physical  explanations 
for  the  observed  behavior  of  cyclonic  storm  systems 


over  and  In  the  vicinity  of  the  Western  Cordillera  of 
North  America.    Smoothed  terrain  contours  were  con- 
structed and  then  used  to  estimate  where  and  under 
what  synoptic  conditions  orographic  ally  induced  verti- 
cal nKMions  might  systematically  alter  the  vorticity 
tendency  field.    Two  general  hypotheses  evolved  from 
the  analysis:  (1)  Lee  cyclogenesis.  --A  low-level  lee- 
side  trough  is  established  and  positive  vorticity  tend- 
encies are  generated  in  this  region  by  the  nature  of 
the  orographic  vertical  velocities.    Whether  or  not 
major  cyclonic  storms  develop  from  this  trough  is  de 
pendent  upon  the  subsequent  superposition  of  high- 
level  divergence.    (2)  Windward  retardation  and  cy- 
clolysis.  --Mature  cyclones  approaching  the  windward 
slopes  decelerate,  recurve  northward  and  weaken  due 
to  the  combined  action  oi  low- level  orographic  verti- 
cal velocities,  friction,  and  the  relatively  unimpeded 
progression  of  the  high-level  portion  of  the  system.   A 
detailed  case  study  is  presented  to  Illustrate  and,  to 
some  extent,  to  verify  the  hypotheses  outlined  above 
as  well  as  some  other  synoptic- scale  mountain  effects. 


Institute  for  Advanced  Study,  Princeton,  N.J. 
ATMOSPHERIC  RADIATION  PROJECT,  by  Lewis  D. 
ICaplan.  Final  interim  rept.  for  1  Feb  54-31  Aug  57 
on  Contract  Nonr- 1358(01).  [1957]  6p.  5  refs. 
AD- 143  331 . 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  138  231 

The  spectral  characteristics  of  the  3  principal  ab- 
sorbing gases  in  the  atmosphere  (carbon  dioxide, 
ozone,  and  water  vapor)  that  would  be  necessary  to 
investigate  radiative  heat  transfer  were  studied.  New 
measurements  by  Eggers  were  used  to  determine  the 
15-^  band  intensity  and  mean  line  width  for  CO2 
(J.  Chem.  Phys.  25:876-883,  1956).  Intensities  for 
3  satellite  bands  of  COo  were  calculated  (J.  Chem. 
Phys.  26:1252-1253,  19^7).  The  O3  spectra  of  the 
9. 6^ band  were  successfuUy  analyzed  for  rotational 
structure.  Line  widths  were  calculated  for  all  water 
vapor  lines;  an  intensity  analysis  should  produce  the 
basic  data  necessary  for  the  calculation  of  the  heat 
transfer.  The  heat  balance  of  the  lower  stratosphere 
was  investiP'ated. 


McGiU  U.  (Canada). 
A  SYNOPTIC  CLIMATOLOGY  FCR  LABRADOR - 
UNGAVA,  by  Roger  G.  Barry.  Scientific  rept.   no.  4 
on  Contract  AF  19(604)3865.  Aug  59,  256p.  89  refs. 
Arctic  Meteorology  Research  Group  Pub.   in  Mete- 
orology Research  Group  Pub.   in  Meteorology  no.   17; 
McGill  Sub- Arctic  Research  Papers  no.  8;  AFCRC- 
TN-59-602. 
Order  from  LC  mi$ll.  10,  ph$39.  60        PB  144  275 

A  classification  of  airflow  pattern  types  is  formulated 
for  the  region  on  the  basis  d  synoptic  weather  maps 
for  November,   1956  to  March,   1958.    Regional  in- 
dices of  the  zonal  and  meridional  flow  at  mean  sea 
level  and  the  500  mb  level  are  examined  in  relation  to 
the  airflow  types.    The  spatial  and  temporal  variations 
of  weather  phenomena  associated  with  the  types  are 
analyzed  by  quantitative  weather  parameters  and  the 
significance  erf  the  results  is  assessed  with  reference 
to  local  weather  forecasting  and  palaeoc  lima  tic  recon- 
struction. (See  also  PB  142  628) 
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Marine  Lao.  ,  U.  of  Miami,  Coral  Gables,  Fla. 
RADAR  METEOROLOGICAL  STUDIES,  by 
H   W    Hiser  and  P.  R.  Ray.  Final  rept.  for  1  Feb 58- 
31  Jan  59  on  Contract  NOas-58-388-d-    [1959]  ll6p. 
22  refs.  Rept.  no.  8904-4. 
Order  from  LC  mi^.  00,  ph$18.  30  PB  144  255 

A  range  corrected  logarithmic  radar  receiver,  a 
master  power  supply,  and  an  L  F.  pulse  generator, 
which  were  developed  under  the  contract,  are  de- 
scribed and  schematics  are  presented.    Research  on 
anomalous  propagation  and  "thin  bands"  is  described. 
A  comparison  of  observations  on  the  CPS-9,  SP-IM, 
and  MPS- 4  radars  and  a  summary  of  radar  observa- 
tions of  1958  hurricanes  that  ajiproached  South 
Florida  are  also  included. 


Marine  Lab.  ,  U.  of  Miami.  Coral  Gables,   Fla. 
STUDIES  OF  THE  EVOLUTION  AND  MOTION  OF 
HURRICANE  SPIRAL  BANDS  AND  THE  RADAR 
ECHOES  WHICH  FORM  THEM,  by  H.  V.  Senn. 
H.  W.  Hiser,  and  E.   F.   Low.  Final  rept.  for 
1  July  58-30  June  59  on  Contract  Cwb-9480.  Ai^  59, 
68p.  28  refs.  ML-59169;  AD- 227  258. 
Order  from  LC  miJ3.  90,  phJlO.  80  PB  144  247 

Studies  of  radar  echo  vector  motion  in  relation  to  a 
stationary  hurricane  center  have  been  made  for  1573 
echo  trajectories  from  hurricanes  Edna  1954,  Connie, 
Diane,  and  lone  1955,  Audrey  1957.  and  Daisy  and 
Helene  1958.    The  data  indicate  that  echo  trajectories, 
while  generally  down  spiral  bands,  have  crossing 
angles  which  are  smaller  than  those  found  for  spiral 
bands  in  previous  studies.    Furthermore,  the  radius 
of  a  point  on  a  spiral  band  (not  an  individual  echo)  in 
a  given  quadrant  increases  with  time,  resulting  in  an 
outward  motion  of  the  band.    Preliminary  results  of 
several  attempts  to  derive  a  mathematical  model  of 
echo- spiral  band  motion  under  various  assumptions 
are  also  presented. 


Naval  Ordnance  Test  Station.  China  Lake.  Calif. 
OBTECTIVE  FORECASTING  OF  CIRRUS  CLOUDI- 
NESS AT  THE  NAVAL  ORDNANCE  TEST  STATION, 
by  D.  L.  Famham.    May  59,   18p.  6  refs.    NOTS  TP 
2249;  NAVORD  rept.  6550. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  177 

The  development  of  a  rapid  and  relaUvely  simple  ob- 
jective method  of  forecasting  cirrus  cloudiness  at  the 
Naval  Ordnance  Test  Station.  China  Lake.  California, 
is  presented.    Results  of  its  use  from  March  through 
May  1959  are  shown.    Conclusions  that  the  method  has 
forecasting  advantages  are  reached. 


New  York  U.   Coll.   of  Engineering,  N.   Y 
AN  ANALYSIS  OF  UPPER-AIR  OBSERVATIONS  AT 
McMURDO  SOUND.  ANTARCTICA,  by  James 
Demetrios  Kangos.  Scientific  rept.  no.  7  on  Contract 
AF  19(604)1755.  July  59.  33p.   19  refs.  AFCRC-TN- 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  166 

The  height  of  the  tropopause  is  determined  at 
McMurdo  Sound  for  January  1957  and  July  1957  using 
three  methods.    The  tropopause  was  ffxmd  to  be  lower 


in  summer  than  in  winter.    Mean  temperature  sound- 
ings for  January  1957,  July  1957,  and  October  1957 
were  determined  to  study  the  effect  of  the  sun's  rays 
on  the  heating  ol  the  Antarctic  atmosphere.    It  was 
found  that  radiational  heating  of  the  atmosphere  by  the 
sun  seemed  to  be  the  predominant  process.    Mean 
vertical  wind  profiles  for  July  1957  at  McMurdo  Sound 
reveal  that  the  wind  increases  to  xhe  top  of  the  sound- 
ing, whereas  during  January  1957  a  wind  maximum  is 
present  in  the  vicinity  of  the  trc^xjpause. 


New  York  U.  Coll.  d  Engineering,  N.  Y. 
THE  SPECTRA  OF  LARGE-SCALE  TURBULENT 
TRANSFER  OF  MOMENTUM  AND  HEAT,  by 
Wan -Cheng  Chiu.  Scientific  rept.  no.  8  on  Contract 
AF  19(604)1755.  July  59,  29p.   11  refs.  AFCRC-TN- 
59-452. 
Order  from  LC  mi$2. 70,  ph^.  80  PB  143  892 

The  spectra  of  large  scale  eddy  transfer  of  angular 
momentum  and  heat  were  constructed  for  seven 
levels,  ranging  from  700  mb  to  50  mb  over  Belmar, 
N.  J. ,  and  at  the  300  mb  and  200  mb  levels  over 
Cocoa,  Florida. 


Woods  Hole  Oceanographic  Institution.  Mass. 
CLOUD  STRUCTURE  AND  DISTRIBUTIONS  OVER 
THE  TROPICAL  PACIFIC.    PART  I,  by  Herbert  Riehl. 
William  S.  Gray  (U.  erf  Chicago)  and  others.    Technical 
rept.  no.  5  on  Contracts  [Nonr]  1731(00),  N6ori-02036. 
and  Cwb  9509.    Jan  59,   131p.    Reference  no.  58-62. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  144  191 

This  report  contains,  in  addition  to  descripticm  d 
purpose  and  method  of  the  inquiry,  the  preliminary 
results  of  the  first  flight.    Subsequent  reports  will  be 
Issued  on  the  two  remaining  flights  and  containing  an 
overall  summary  and  comparison.    It  is  intended  that 
all  three  will  be  combined  finally  in  a  single 
publication. 


Frost  Science 


Army  Siow  Ice  and  Permafrost  Research  Establish- 
ment,  Wilmette,  111.  ^,„^,^ 

A  THERMALLY  CONTROLLED  SOIL  FREEZING 

CABINET,  by  J.  H.  Schmertmann.    May  58,  39p. 

Technical  rept.  50;  AD-208  955. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  195 

A  cabinet  providing  good  thermal  control  for  one- 
dimensional  heat-transfer  experiments,  control  of 
water  access  to  the  sample,  proper  instrumentation, 
and  adequate  utility  is  described  together  with 
theoretical  studies  and  tests  conducted  during  its 
developemnt. 

institute  of  Engineering  Research.  U.  d  California. 

Berkeley 
PROGRESS  REPORT  FOR  THE  YEAR  ENDING 
JUNE  27,  1953.  by  R.  V.  Dunkle  and  J.  T.  Gier     Rept. 
for  27  June  52-27  June  53  on  Contract  DA- 11- 190- 
eng-3     27  June  53.  74p.   12  refs.    Series  no.  62. 
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issue  no.   1. 

Order  from  LC  mlK  SO,  ph$li  30 


PB  144  463 


The  bfttic  acdvldes  are:  (1)  a  icudy  d  the  spectral 
characteristics  of  wet  and  dry  snow  and  the  total 
emJssivlties  and  absorptivities  d  wet  and  dry  snow 
for  temperatures  between  O^C  and  -60OC;  (2)  the 
study  at  the  radiant  characteri$tics  d  various  types 
at  paints  and  materials  which  might  be  used  in  arctic 
conditions;  and  (3)  determination  at  criteria  for  the 
selection  of  materials,  coatings  and  clothing  for 
arctic  camouflage  and  for  identification  under  arctic 
wfaiteout  conditions . 


Institute  of  Engineering  Research.  U.  at  California, 

Berkeley. 
RADIATION  IN  A  DIFFUSING  MEDIUM  WITH 
APPLICATION  TO  SNOW,   by  R.  V.  Dunkle  and  J.  T. 
Gier.    Rept.  on  Contract  DA  ll>190-eng-3.    15  Nov 53. 
16p.  3  refs.    Series  no.  62.  issue  no.  2. 
Order  from  LC  mi$2.  40.  p».$3.  30  PB  144  462 

The  transmission  tiirough  an  idealized  snow  cover 
has  been  shown  to  be  directly  related  to  the  albedo 
and  to  be  an  exponentially  decreasing  function.    Two 
parameters  have  been  proposed  as  possible  correlat- 
ing factors  for  transmission  and  albedo  measure- 
ments.   The  first  factor  is  a  characteristic  erf  the 
surface  condition  of  the  cover  and  the  second  is  a 
ciiaracteristic  at  the  snow  benqath  the  surface.    (See 
also  PB  144  463) 
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Geography 


California  U. ,  Berkeley. 
NOTES  ON  THE  CHIRIQUI  LAGOON  DISTRICT 
AND  ADJACENT  REGIONS  OH  PANAMA,  by 
Buxtcn  Leroy  Gordon.    Rept-  on  Contract  Nonr- 
222(11).    1957,  30p.    16  refs.    AD-143  127. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  138  226 

A  report  is  given  of  the  observations  made  on  a  crip 
from  Santa  Fe  to  Calovebora,  Panama,    The  terrain, 
the  flora,  the  population,  and  rhe  animals  found  in 
the  area  are  described  with  special  details  about  the 
Almirante  Bay  and  Chiriqui  Lagoon  given.    The 
Guaymi  Indians  cultivate  a  wax-producing  scale 
Insect,  the  Llaveia  axin.   A  cli$cussion  is  presented  d 
the  people  engaged  in  the  work^  the  habits  of  the 
insect,  the  uses  and  preparation  of  the  wax,  and  the 
general  industrial  culture  of  the  insect. 


California  U. ,  Berkeley. 
NOTES  ON  THE  GEOGRAPHY  OF  BARBADOS,  by 
Edward  T.  Price.  Rept.  on  Contract  Nonr-222(ll). 
1958.   62p.   41  refs.  I 

13. 


Order  from  LC  mi$3.  90,  ph$ll 


Contents: 

Man  in  Barbados 

Shorelines,  present  and  past 

Earth  movements  in  the  Scotland  District 
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California  U . ,  Berkeley . 
QUINTANA  ROO:  MEXICO'S  EMPTY  QUARTER,  by 
Clinton  R.  Edwards.  Rept.  on  Contract  Nonr-222(ll). 
1957,  189p.  62  refs.  AD-143  122. 
Order  from  LC  mi$8.40,  ph$28.80  PB  137  549 

An  investigation  is  made  to  find  an  explanation  for  the 
abandonment  of  Qulnana  Roo's  agricultural  lands.  A 
geographic  description  is  given  of  present-day  Quin- 
tana  Roo  which  includes  the  geonx)rphology ,  climate, 
vegetation,  and  soils  of  the  area  as  well  as  its  popu- 
lation and  economic  situation.  Some  similarities  and 
contrasts  are  pointed  out  between  Yucatan  (AD-84  112) 
and  the  territory.  A  discussion  is  presented  on  the 
disparity  in  population  between  this  territory  and 
Yucatan,  which  in  a  smaller  area  harbors  almost  20 
times  as  many  people.  Besides  the  general  bibliogra- 
phy, references  are  included  at  the  end  of  every  main 
subtopic . 


Sacramento  State  Coll. ,  Calif. 
GEOGRAPHY  OF  INDIAN  COASTS,  by  David  E. 
Sopher.    Annual  summary  rept.  on  Contract  Nonr- 
2329(00).    1958,   18p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  270 

This  report  is  confined  to  observations  and  conclu- 
sions concerning  historical  and  contemporary 
cultural  interrelationships  among  the  strand  conunu- 
nities  of  these  areas. 


Oceanograph/ 


Johns  Hopkins  U.  School  of  Engineering,  Baltimore, 

Md. 
AN  ADVECTIVE  MODEL  OF  THE  OCEAN  THERMO- 
CLINE,  by  Pierre  Welander.  Technical  rept.  no.  7  on 
Contracts  Nonr-248(31)  and  CWB-9504.  Dec  58,  31p. 
5  refs. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  143  983 

A  theoretical  study  is  made  of  the  density  field  and  the 
associated  velocity  field  produced  in  an  unlimited 
ocean  by  a  prescribed  density  distribution  at  the  sur- 
face. It  is  assumed  that  all  motions  take  place  under 
geostrophic  and  hydrostatic  balance,   and  that  the 
density  is  simply  advected  by  the  motion.  The  compu- 
tation is  carried  out  for  a  spherical  earth. 


Oregon  State  CoU. ,  Corvallis. 
BIOCHEMISTRY  OF  MARINE  ORGANISMS,  by 
Vernon  H.  Cheldelin.    Rept.  for  I  Jan-31  Dec  58  on 
Contract  Nonr- 1286(06).    10  Jan  59,  2p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  256 

A  sununary. 


Scripps  Inst,  of  Oceanography,  U.  of  California, 
La  Jolla. 
MARINE  MICROBIOLOGY,  by  Qaude  E.  ZoBell  and 
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Leslie  Ralph  Berger     Progress  rept.  no.  12  (Annual), 

I  lan-31  Dec  58.  on  Physiological  Activities  of  Marine 
Bacteria.  Contract  Nonr-2216(00).    31  Dec  58.   13p. 

II  refs.    Reference  59-1. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  197 

Suitable  apparatus  and  procedures  have  been  developed 
to  permit  the  study  of  microbial  activities  at  hydro- 
static pressures  up  to  2000  atm.    Although  some  cul- 
tures of  marine  and  terrestrial  bacteria  can  grow  at 
pressures  as  high  as  800  atm,  prolonged  incubation  at 
these  pressures  is  lethal  to  most  organisms.    Some 
deep  sea  forms,  termed  barophiles.  appear  to  repro- 
duce only  under  increased  pressure.    The  morphology 
of  growing  cells  in  pure  culture  at  different  pressures 
has  been  observed.    At  increased  hydrostatic  pressure, 
protoplasmic  synthesis  appears  to  be  less  inhibited  by 
pressure  than  is  cell-wall  formation  and  cell  division. 
The  result  is  the  formation  of  abnormally  large  cells, 
chains  of  cells,  and  snake  forms.    In  some  cases  the 
cells  appear  to  lyse  from  "over-growth"     The  micro- 
bial populations  in  marine  sedin>ents  have  been  care- 
fully screened  both  for  the  physiological  types  of 
bacteria  and  for  their  numbers.    A  number  of  enzyme 
systems  have  been  studied  under  increased  pressure. 
Several  cultures  of  marine  bacteria  appear  to  exhibit 
an  unusual  growth  response  to  temperatures.    When 
total  growth  of  a  culture  or  its  growth  rate  was 
plotted  against  the  temperature  of  the  culture,  a 
bimodal  curve  was  obtained.    (See  also  PB  127  188) 


Texas  A.  and  M.  Research  Foundation,  College 

Station. 
DIAGENETIC  MODIFICATICW  OF  CLAY  MINERAL 
TYPES  IN  ARTIFICIAL  SEA  WATER,  byU.  Grant 
Whitehouse  and  Rcmald  S.  McCarter.  Technical  rept. 
oo  Oceanographic  Surrey  of  the  Gulf  of  Mexico, 
Contract  N7onr- 48702.  Mar  57,  65p.  33  refs.  Refer- 
ence 57-5T;  AD- 134  148. 
Order  from  LC  mi$3.90,  phJ10.80         PB  137  559 

Electron  diffraction,  electron  miscroscopy.  X-ray 
diffraction,  and  chemical  analysis  were  used  for  de- 
tecting and  measuring  the  extent  of  modification  of 
clay  materials  at  selected  time  intervals  during  a  5-yr 
period.   Relative  weight  percents  of  18.2  for  chloritic- 
clay  separates  and  4.4  for  illltlc-clay  separates  were 
otxained  after  more  than  4  yr  of  treatment .  Chemical- 
analysis  and  electron-microscopy  data  suggested  that 
latticular  alteration  preceded  the  development  of  40  to 
70%  of  the  chloritic  and  illitlc  materials  separated. 
The  modification  of  moatnwriUonitic  clay  was  more 
dependent  upon  tiie  Mg-K  ratio  in  sea  water  than  upon 
the  total  salt-concentration  levels.  The  limiting  Mg-K 
ratio  was  approximately  9.4  with  a  limiting  low  K  con- 
centration of  0.005  mol/1  for  nwntnaorillonitic  ma- 
terial of  less  than  a  O.S>i  settling  diameter.  The 
alteration  of  the  montmorlllcKiitic  material  was  noted 
only  for  material  that  was  initially  settled  through  the 
artificial  sea  water  columns .  As  the  K  concentration 
level  of  sea  water  dropped  by  extraction  below 
0.005  M,  a  bulk  effect  of  the  settling  clay  material  be- 
came operative,  and  the  relative  percentage  of  altered 
clay  material  decreased.   Further,  the  relative 
amounts  of  modified  clay  material  detected  were  de- 
creased by  the  introduction  of  carbohydrate  material 
into  the  sea  water  media.  The  amounts  presem  after 
a  definite  time  interval  were  dependent  upon  the  dis- 
tributive tendencies  of  the  source  clay  materials  and 


the  physical  disturbance  of  the  clay  sea  water  system^ 
Resuspension  of  the  clay  material  by  reagitation  of  the 
systems  decreased  and  significantly  governed  the  rate 
of  diagenetic  nxxlificatiOTi . 


Ph)rsics  of  the  Atmosphere 


Air  Force  Cambridge  Research  Center.  Bedford. 

THE  ARDC  MODEL  ATMOSPHERE,   1959.  by  R.  A. 
Minzner,  K.  S.  W.  Champion  and  H.  L.  Pond.    Aug  59, 
151p.    141  refs.    Air  Force  Surveys  in  Geophysics 
no.   115;  AFCRC-TR-59-267. 
Order  from  OTS  %2.  75  PB  161  305 

A  model  erf  the  earth's  atmosphere  to  700  kllcxneters 
is  given.    Below  53  kilometers  the  present  model  is  the 
same  as  The  ARDC  Model  Atmosphere  19.S6.    Above 
this  height,  changes  have  been  made  based  on  data 
deduced  from  rocket  flights  and  from  the  rate  of 
change  of  the  orbital  period  of  satellites.    At  approxi- 
mately 600  kilometers  the  new  model  gives  densities 
that  are  20  times  higher  than  the  1956  model.    Below 
600  kilometers  the  two  models  gradually  come  closer 
together  and  finally  cross  at  about  150  kilometers. 
Between  90  and  150  kilometers  the  density  for  the  1959 
model  is  lower,  being  about  one  half  that  of  the  1956 
model  at  120  kilometers.    At  the  present  time,  the 
maximum  altitude  at  which  density  data  from  satellites 
has  been  obtained  is  Just  below  700  kilometers.    For 
this  reason,  the  tables  end  at  700  kilometers.    Dashed 
lines  in  the  plots  present  a  tentative  extrapolation  of 
the  data  to  1000  kilometers.    The  value  of  the  molec- 
ular weight,   like  other  atomspheric  properties,  prob- 
ably depends  on  both  location  and  time.    The  1959 
model  curve  probably  represents  the  molecular  weight 
at  high  latitudes,   such  as  Fort  Churchill,  where  the 
experimental  data  were  obtained.    At  lower  latitudes 
the  molecular  weight  may  be  nearer  the  curve  given 
in  the  1956  model. 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca.  N.  Y.  ^ 

INTERNATIONAL  SYMPOSIUM  ON  ATMOSPHERIC 
DIFFUSION  AND  AIR  POLLUTION.  24-29  AUGUST 
1958,  OXFORD.  ENGLAND,  by  H.  G.  Booker.  Tech- 
nical rept.  no.   48  on  Studies  on  Propagation  in  the 
Atmosphere,  Contract  DA  36-039- ec- 74903. 
23  Sep  58,  76p.  26  refs.  Research  rept.   EE  388. 
Order  from  LC  miK  50,  ph$l2.  30  PB  144  174 

Papers  on  the  following  topics  were  given  at  this  sym- 
posiuir   (1)  General  survey  of  atmo^eric  diffusion 
and  pollution;  (2)  recent  findings  on  atmospheric  tur- 
bulence; (3)  theory  of  turbulent  diffusion;  (4)  diffusion 
of  heavy  or  finite  particles;  (5)  vertical  transfer 
through  the  troposphere  and  stratosphere;  (6)  effects 
of  thermal  stratification  on  diffusion,  and  (7)  pollution 
patterns  from  point  and  area  sources. 


Ionosphere  Research  Lab. ,  Pennsylvania  State  U. . 

University  park.  r,„„.^ 

A  COMPUTER  PROGRAM  FOR  OBTAINING  REFRAO- 
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TIVE  INDICES  AND  POLARIZATIONS  FROM  THE 
APPLETON-HARTREE  EQUATIONS  AND  MAGNETO- 
IONIC  TABLES  FOR  CAPE  CANAVERAL,  by  E.   A. 
Mechtly.    Scientific  rept.  no.  U6  on  Ionospheric  Re- 
search.  Contract  DA  36-061-qRD-577.    15  Feb  59. 
69p.  3  refs.  I 

Order  from  LC  mi$3.  90.  ph$ll).  80  PB  144  242 

Program  Cc  126  for  the  Pennsyilvania  State  University's 
digital  computer  PENNSTAC  is  given.    This  program 
has  been  prepared  for  the  computation  from  the 
Appleton-Hartree  equations  of  magneto-ionic  refrac- 
tive indices  and  polarizations  for  both  modes  erf  prop- 
agation.   Instructions  for  using:  this  program  are  given. 
Magneto- ionic  tables  for  Cape  Canaveral,  Florida  are 
presented.    These  tables  have  been  compiled  for  use 
in  conjunction  with  the  Ionosphere  Research  Labora- 
tory's project  for  the  determination  of  electron 
densities  in  the  ionosphere  by  means  of  rockets. 


Ionosphere  Research  Lab. ,  Pennsylvania  State  U. , 

University  Park. 
IONOSPHERIC  ELECTRON  DENSITIES  FOR 
WASHINGTON  D.   C. .   PANAMA,   TALARA,   AND 
HUANCAYO  FOR  JANUARY- FEBRUARY-MARCH, 
1958,  by  E.  R.  Schmerling.    Scientific  rept.  no.  122 
on  Ionospheric  Research,  Contj-act  AF  19(604)3875. 
15  Aug  59,   245p.   3  refs.    AFC|LC-TN-59-603. 
Order  from  LC  mi$ll.  10,   phM7.  80        PB  144  164 

These  tables  have  been  comput^  from  routine  iono- 
grams  by  the  matrix  method  a(  Budden  (1955).    The 
details  c^  the  method  as  used  h^re  are  more  fully  dis- 
cussed by  Schmerling  (1957).    40x40  matrices  were 
used,  two  matrices  being  computed  for  each  station, 
to  cover  the  ranges  1.  6(0.  2)9.  6|  mc/s.  and  2.  0(0.  5)22 
mc/s.    For  F2  critical  frequen<Jies  below  10  mc/s.  the 
former  matrices  were  used.  an(d  for  F2  criticals 
above  10  mc/s,  the  latter.     In  |iddition,  if  significant 
structural  details  were  seen  on  ionograms  with  F2 
criticals  above  10  mc/s.  the  former  matrices  were 
used  to  determine  the  profiles  i$\  greater  detail  below 
10  mc/s.    The  method  takes  fult  account  at  the  earth  s 
magnetic  field,  but  ignores  electronic  collisions.    No 
assumptions  are  made  as  to  prcjfile  shape  other  than 
a  monotonic  variation  of  electron  density  with  height. 


Minnesota  U . ,  Minneapolis  . 
WINDS  AND  WIND  STRUCTURE  AT  100,000  FEET 
FROM  CONSTANT  ALTITUDE  BALLOON  TRA- 
JECTORIES, by  Homer  T.  Mancis  .   Final  scientific 
technical  rept.  on  Atmospheric  Physics,  Contract 
AF  19(604)2207.  Apr  59,  255p.  4  refs.  AFCRC-TR- 
59-243;  AD-214  594. 
Order  from  LC  mi^ll.lO,  ph$3p.60        PB  144  323 

The  wind  data  from  constant  altitude  balloon  trajecto- 
ries were  analyzed  by  2  method^ .  The  structure  o( 
the   winds  on  what  might  be  called  a  conventional 
meteorological  scale  was  made  by  measuring  3-hr 
average  winds  (some  slightly  longer  or  shorter  if  the 
fixes  were  irregular  in  time),  f^-om  the  trajectories 
plotted  on  the  maps  at  1:500,000  scale.  By  using  a 
3-hr  period,  the  accuracy  of  the  velocities  is  quite 
high  and  most  of  the  remaining  variatiCHi  is  compara- 
ble to  the  scale  of  motion  analysed  on  synoptic  maps . 
The  second  type  of  analysis  of  the  wind  structure  was 


an  investigation  of  motions  of  smaller  scale.  The 
existence  of  smaller  scale  motions  is  quite  evident  in 
the  trajectories  at  low  wind  speeds.  Several  of  the 
flights  show  complete  closed  loops  in  the  trajectories. 
To  systematize  the  observations  of  wind  structure  at 
smaller  scale,  a  type  of  spectral  analysis  of  the  wind 
measurements  was  made  for  higher  level  flights  with 
camera  trajectories , 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
THE  SEMIDIURNAL  PRESSURE  OSCILLATION  IN 
THE  STRATOSPHERE,  by  B.  Haurwitz.    Scientific 
rept.  no.  7  on  Contract  AF  19(604)1738.    Oct  58. 
18p.    3  refs.   AFCRC-TN-58-603;  AD- 206  331. 
Order  from  LC  mi $2.  40,  phV3.  30  PB  137  889 

The  semidiurnal  pressure  oscillation  was  computed 
for  one  station  pair  in  the  southern  U.  S.  at  the  250- 
and  175-mb  level,  and  for  another  in  the  tropical 
Pacific  at  the  200-mb  leveL    The  accuracy  of  these 
values  of  S2  is  not  very  great  because  of  the  lack  of 
sufficient  data.    Values  show  that  the  pressure  maxi- 
mum is  retarded  aloft  by  about  1.  5  hr,  and  that  the 
amplitude  increases  upwards,  in  agreement  with 
earlier  conclusions  based  on  data  from  the  Caribbean. 


ENGINEERING 


Bureau  of  Yards  and  Docks,  Washington,   D.  C. 
WATER  SUPPLY  FOR  ADVANCED  BASES.    1  Nov  52. 
62p.  7  refs.    Technical  pub.    NAVDOCKS  TP-PL-6. 
Order  from  LC  mi^.  90,  ph$10.  80  PB  144  110 

Tliis  publication  is  developed  as  a  guide  to  the  selec- 
tion of  equipment  that  is  available  for  the  collection, 
treatment,  and  distribution  of  water  (primarily  for 
potable  purposes)  at  advanced  bases.    It  should  prove 
very  useful  to  the  officer  who  is  responsible  for  select- 
ing the  proper  type  and  size  of  equipment  for  each  set 
of  circumstances  and  for  making  up  allowance  lists  for 
various  requirements,  also  to  the  officer  m  the  field 
who  has  charge  of  water  supply  systems.    This  publi- 
cation contains  adequate  descriptions  of  available 
equijKnent  recommended  for  both  temporary  and  semi- 
permanent advanced  bases,  and  establishes  the 
criteria  that  govern  the  selection  of  particular  sys- 
tems and  equipment  for  specific  cases. 


Institute  of  Tech.  ,   U.  of  Minnesota,   Minneapolis. 
SURVEY  AND  EVALUATION  OF  POWER  SOURCES 
SYSTEMS    PART  IIL    MECHANICAL  COMPONENTS 
by  Adolph  O.  Lee,  M.  M.  ElWakil,  and  William  A. 
Kleinhenz.    Rept.  for  15  Sep  53-1  Dec  55  on  Contract 
DA  36-039- sc-56649.    1955,131p.   127  refs. 
Order  from  LC  mi $6.  90,  ph$21.  30  PB  144  505 

Mechanical  components  of  power  source  systems  are 
limited  to  those  devices  or  means  of  transmitting 
power  from  a  driving  unit  or  prime  mover  to  an  elec- 
trical generator.    Elastic  energy  storage  has  been  in- 
vestigated in  two  forms  -  solid  material  elasticity  and 
liquid  compressibility.    At  the  present  time  solid  ma- 
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terial  elasticity  in  the  form  of  springs  is  the  more 
practical.    Springs  serve  well  as  a  form  of  storage 
energy  in  limited  amounts.    Liquid  compressibility 
will  need  further  development  before  its  use  will  be- 
come practical.    Wind  power  has  had  the  benefit  of 
years  of  experimentation,  but  has  not  developed  into  a 
major  means  of  providing  power.    Neither  atmospheric 
pressure  variations  nor  atmospheric  temperature 
variations  was  found  to  contribute  significantly  as  a 
potential  energy  source.    An  estimate  of  the  potential 
availability  of , the  energy  consumed  by  man  is  pro- 
vided in  the  report. 


Aeronautical  Engineering 


Aero  Medical  Lab. ,  Wright  Air  Development 

Center,   Wright-Patterson  AFB,   Ohio. 
EMERGENCY  ESCAPE  CAPSULE  STUDIES    PHASE 
L   PRELIMINARY  LABORATORY  FLOTATION 
STUDIES  by  Allan  P.  Kearney,  Billy  J.  Mills,  and 
Ronald  S.  Huey.    Rept.  on  Integration  of  Personal 
Equipment.    June  59,  21p.    WADC  Technical  rept. 
59-247(1);  AD- 226  055. 
Order  from  OTS  $0.  75  PB  161  042 

Preliminary  studies  using  aircraft  canopy  escape -type 
capsules  are  described.    Design  of  capsule  clothing, 
donning  of  clothing  in  confined  space,   stowage  of 
emergency  survival  items,  air  exchange  require- 
ments, flotation,  inhabitation  and  communication 
studies  were  conducted  as  individual  facets  of  the 
program.    The  studies  were  culminated  with  a  test  in 
which  a  human  subject  remained  in  a  closed  capsule 
for  72  hours.    Findings  from  these  preliminary 
studies  are  presented.    The  capsule  with  an  air  ex- 
change system  successfully  served  as  a  temporary 
shelter  while  floating  in  a  test  pool  for  a  period  of 
72  hours.    Throughout  the  test,  the  hatch  was  closed 
to  simulate  a  situation  which  might  be  necessary 
operationally  only  as  a  result  of  the  most  severe 
environmental  conditions. 


American  Brake  Shoe  Co.   [New  York] 
DEVELOPMENT  OF   LOW  ALLOY  STEEL  COMPO- 
SITIONS SUITABLE  FOR  HIGH  STRENGTH  STEEL 
CASTINGS,  by  Hugo  R.   Larson,  Ronald  C.  Campbell, 
and  Herbert  W.  Lloyd.   Rept.  for  July  58- Jan  59  on 
Metallic  Materials,  Contract  AF  33(616)5299.  June  59, 
116p.  WADC  Technical  rept.  59-63. 
Order  from  OTS  %2.  50  PB  161  044 

Cast  high  strength  alloy  steels  were  investigated  to 
develop  compositions  which  had  12%  elongation,  30% 
reduction  of  area  and  15  ft.  lb.  in\pact  strength  when 
heat  treated  to  180,000  psi  tensile  strength.    In  addi- 
tion the  ultra  high  strength  level  was  studied  to  deter- 
mine the  tensile  strength  at  which  a  reduction  of  area 
in  excess  of  10%  could  be  maintained.    A  series  of 
alloys  based  primarily  on  4340  were  poured.    The  op- 
timum carbon  content  was  established  at  approximately 
0.  35%.    High  purity  raw  materials  had  a  definite  bene- 
ficial effect  on  ductUity  both  at  the  180,000  psi  and  the 
ultra  high  strength  level.    Two  vacuum  melted  heats 
met  all  of  the  above  requirements  quite  easily.    Air 
hardening  die  type  steels  were  also  investigated.    Ex- 


ceptionally good  properties  were  obtained  with  high 
purity  raw  materials  and  a  base  analysis  of  about 
.  30%  carbon,  5%  chromium,   1.  50%  molybdenum  and 
0.  50%  vanadium.    Simple  plate  castings  of  varying 
thickness  and  length  were  poured  to  investigate  the 
feeding  characteristics  of  the  8740  type  steel.    Tensile 
bars  cut  from  the  castings  had  prc^jerties  which  cor- 
related well  with  radiographic  soundness  of  thin 
slices  cut  adjacent  to  the  tensile  specimens.    Both  the 
8740  and  the  5%  chromium  steels  were  poured  in  three 
typical  airframe  ct  stings.    Tensile  properties  in  the 
castings  were  not  as  good  as  from  test  bars. 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md- 
CONDENSATION  TRAIL  ELIMINATION,  by  Bernard 
E.  Simonaon  and  Robert  H.  Frickel.   Sep  59,  33p. 
19  refs.   CWLR  2304. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  144  107 

A  theoretical  and  experimental  study  was  conducted 
on  the  elimination  of  aircraft  condensation  trails. 
Various  materials  were  added  to  the  exhaust  stream 
of  a  laboratory  n»del  pulse  jet  generator  which 
burned  JP-4  jet  fuel.    The  exhaust  products  were  con- 
ducted into  a  cold  chamber  maintained  at  -SO^F  where 
nuclei  produced  from  (1)  sublimating  silver  iodide, 
(2)  a  solution  containing  silver  iodide,  (3)  a  hydro- 
philic  colloid,  (4)  a  household  detergent,  and  (5)  re- 
acting metallic  silver  with  iodine  were  added  to  the 
exhaust.    Most  promise  was  shown  when  a  solution 
containing  silver  iodide  was  injected  into  the  exhaust 
stream.    The  optical  density  of  the  condensed  cloud 
was  decreased  by  38.  9%  when  compared  to  an  un- 
treated cloud- 


Army  Transportation  Research  and  Engineering 

Command,  Fort  Eustis,  Va. 
HELICOPTER   WEIGHT  AND  LOAD  COMPUTER,   by 
GeneC.   Moen.  June  59.  36p.  Proj.  9-38-01-000, 
House  Task  12.  90. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  128 

This  repwrt  contains  an  evaluation  of  the  design  and 
arrangement  of  a  helicopter  weight  and  load  computer 
and  a  discussion  of  the  develc^ment  of  optimum  fea- 
tures for  a  computer.    Results  of  the  engineering  and 
performance  evaluation  reveal  that  additional  develop- 
ment of  the  conr^uter  body  is  required  and  that  the 
optimum  means  of  presenting  the  computer  scale 
should  be  determined.    It  was  concluded  that  a  com- 
puter based  on  the  technical  characteristics,   in- 
cluded in  the  repori,  will  satisfy  the  Army's  require- 
ment for  a  helicopter  weight  and  load  comjxiter.    A 
contract  has  been  let  for  the  development  of  an  opti- 
mum configuration  of  the  computer. 


Bureau  Technique  23K)rowski  (France). 
THEORETICAL  INVESTIGATION  AND  EXAMINA- 
TION  BY  MEASURING  TESTS  OF  THE  THRUST 
CONTROL  BY  RUDDERS  UNIFORMLY  FITTED  AT 
THE  OUTLET  OF  A  DUCT.    Final  technical  repc. 
for  1  July  58-30  Sq)  59  on  Contract  DA  91-508-EUC- 
394.    10  Oct  59,  86p.   9  refs. 
Order  from  LC  mi$4.  Sa  ph$13.  80  PB  144  249 
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It  is  erf  great  importance  for  VTOL  aircraft  to  dispose 
at  any  moment  erf  its  ascensiotial  or,  at  hovering 
flight,  of  the  full  thrust  erf  the  motor  aggr^ate.    In 
the  case  of  OOLEOPTERS,  the  ring  airfoil  permits 
fitting  rudders  at  the  outlet  which  can  assume  the  role 
of  control  surfaces  not  only  for  changes  d  direction, 
but  also  for  modification  of  tht  thrust.    A  computation 
method  Is  given  v»hich  is  based  on  potential-flow 
tfieory,  permitting  the  calculation  of  the  thrust  re- 
duction in  function  of  the  rudder  configuration  (re- 
lative depth  and  deflection  angle)  and  the  flight  speed. 
Tlie  method  cannot  take  due  aocount  of  viscosity  in- 
fluences, necessarily  occurring  for  higher  flight 
speeds  at  greater  rudder  deflections.    Indeed,  flow 
separation  on  the  back  of  the  redder s  seriously 
changes  the  computed  values,  Restricting  by  the  per- 
turbations due  to  its  acUon,  even  the  domain  of  rud- 
der depths  and  deflection  anglgs  to  be  admitted. 
Moreover,  the  zone  occupied  l^y  the  detached  flow 
reduces  in  a  large  extent  the  control  possibilities  of 
the  rudder,  necessitating  special  devices  to  avoid 
this,  as  e.  g.  tangential  blowing  at  the  rudder  hinge. 
It  seems  to  follow  from  calcul4tions  as  well  as  from 
tests  that  the  most  favorable  results  can  be  expected 
for  rudder  depths  of  approximately  20%  of  the  total 
*"^ength  and  within  a  range  of  deflections  bounded 
to  60".    More  investigations  on  boundary -layer  be- 
havior and  on  questions  of  boundary- layer  control  in 
threedimensional  flow  seem  ab$olutely  indispensable 
for  a  more  pertinent  theory  tha^  that  proposed  here. 


in,  wlashir 


David  Taylor  Model  Basin,  Wlashington,  D.  C. 
THE  Plj^NING  CHARACTERI^CS  OF  A  V-SHAPED 
PRISMATIC  SURFACE  WITH  70  DEGREES  DEAD 
RISE,  by  James  D.  Pc^)e.  Dec  $8.   18p.   11  refs. 
Rept.   1285. 
Order  from  LC  mi$2.  40,  phSa^aO  PB  144  217 

This  repon  is  one  of  a  series  On  the  experimental 
investigation  of  the  planing  characteristics  of  a  series 
of  related  prismatic  surfaces.    The  principal  planing 
characteristics  have  been  obtained  for  a  V-shaped 
prismatic  surface  having  an  angle  of  dead  rise  of  70 
degrees.    Wetted  lengths,   resistance,  and  center-of- 
pressure  location  were  determined  at  speed  coeffi- 
cients from  2.  17  to  36.  85.  and  trims  up  to  30  degrees. 
Keel- wened- length- beam  ratio*  were  extended  to 
approximately  8.  0  in  all  cases  Where  excessive  loads 
or  excessive  spray  conditions  >*ere  not  encountered. 


Defense  Metals  Information  Ctnter,   Battelle 

Memorial  Inst. ,  Columbus,  Chio 
FUTURE  APPLICATION  TRENDS  FOR  TITANIUM 
AND  ^TEEL  IN  MILITARY  AIRCRAFT,  by 


W.  Stuart  Lyman  and  Fred  L. 
7p.  DMIC-M-17  memo.   17. 
Order  from  OTS  |0. 50 


Bagby.    8  May  59. 

PB  161  167 


deFlorez  Co . ,  Inc . ,  Englewo<Jd  Cliffs  .N.J 
EVALUATION  OF  EXPERIMENTAL  POINT  SOURCES 
AND  TRANSPARENaES  FOR  HEUCOPTER  HOVER- 
ING FLIGHT  SIMULATION  DEVICE  2FH2.  Rept.  on 
S?^il"  Nonr- 1628(00).  Feb  59.  72p.  Technical  rept. 
NAVTRADEVCEN  1628-11.         | 
Order  from  LC  ml$4.50,  ph$12:30       PB  144  272 


The  visual  display  produced  by  the  point  light  source 
and  transparency  orlglnaUy  furnished  for  Device 
2-FH-2,  an  experimental  heUcopter  hovering  fUglt 
simulation  device,  and  the  visual  display  produced  by 
a  new  light  source  and  transparency  for  that  device 
were  evaluated  by  pilots .  These  evaluations  were  tfaeo 
compared  to  determine  the  relative  merits  of  the  ort«- 
inal  set  and  the  new  set  of  components  .  An  appraisal 
of  the  usefulness  of  such  a  device  for  training  was  ob- 
tained also.  The  improved  resolution  obtained  with  the 
new  light  source  is  preferable  to  the  greater  bright- 
ness of  the  original  one.  The  photographic  techniques 
used  in  preparing  ttie  new  transparancy  result  In  a 
more  realistic  display  than  that  obtained  with  the 
wholly  hand-decorated  original  transpar«icy.  The 
dished  shape  of  the  new  transparency  is  much  more 
rigid  than  the  old  one  but  detracts  somewhat  from  the 
realism.  Three-dimensional  objects  give  the  most 
important  cues  in  the  display  with  horizon  and  earth 
texture  next  in  importance.  The  distortion  known  as 
"bowl  effect"  is  the  most  objectionable  distraction. 
Simulation  of  all  sorts  of  ambient  weather  conditions 
is  greatly  to  be  desired  for  training  purposes  .  Some 
cockpit  motion,  even  though  limited,  wiU  add  signifi- 
cantly to  the  effectiveness  of  the  display. 


Douglas  Aircraft  Co.  ,  Inc.  .  Long  Beach.  Calif. 
A  DESIGN  STUDY  OF  AN  AIRCRAFT  CARGO- 
HANDLING  SYSTEM  FOR  HIGH- FLOOR  AIRCRAFT. 
Rept.  for  29  July  58-24  Apr  59  on  High  Floor  Study. 
Contract  AF  33(600)37569.  5  June  59.   118p.   Engineer- 
ing rept.  LB-30;08;  WADC  Technical  rept.  59-264, 
AD-216  085. 
Order  from  OTS  $2.  50  PB  161  294 

The  purpose  of  this  study  is  to  investigate  aixl  design 
a  cargo  handling  system  for  the  following  high-floor 
aircraft  (C-54,  C-97.  C-118.  C-121.  KC-135,  and  the 
1920  which  is  representative  of  the  swing-tall  jet 
transports).    This  cargo  handling  system  wotrW  reduce 
the  loading  and  off-loading  time,  thus  effectively  in- 
creasing the  utilization  of  the  aircraft.    The  wide 
variety  erf  cargo  compartment  configuration  repre- 
sented by  the  high  floor  aircraft  were  thoroughly  ana- 
lyzed in  order  to  derive  a  single  pallet  size  which 
would  provide  the  best  utilization  of  the  compartment 
space.    The  cargo  handling  system  recommended  as  a 
result  of  the  study  utilizes  rigid,  flat  pallets,  5  feet 
by  7  feet  in  size  equipped  with  web  cages  for  the  con- 
solidation and  unitization  of  loads.    Ball  conveyors  at 
aircraft  door  entrance  provides  omni-directional 
movement  of  the  pallets  for  proper  alignment  between 
the  guide  rails  in  the  aircraft.    Roller  conveyors  on 
the  floor  pernnlt  moving  the  pallet  to  the  proper  loca- 
tion in  the  cargo  compartment  where  quick  action  lock- 
ing pins  provide  the  restraint  for  flight.    A  self-con- 
tained loading  capability,  jettisoning  problems,  and 
application  of  the  system  to  the  Civil  Reserve  Air 
Fleet  were  also  studied. 


Giravions  Dorand  (France). 
DESIGN  STUDY  OF   THE  FEASIBILITY  OF  FLYING- 
CRANE  TYPE  HELICOPTERS  INCORPORATING  THE 
JET- FLAP  CONTROL  SYSTEM.    VOLUME  I:  TEXT 
by  R.  Dorand  and  S.  Tararine.    Rept.  on  Contract  DA 
91-591-EUC-987,  30  Apr  59.  315p.  87  refs.    Rept. 
no.   1088. 

Order  from  LC  ml$ll.  10.  ph$4«.  60        PB  144  460 
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The  object  of  this  report  is  to  study  the  feasibility  of 
flying-crane-type  helicopters  incorpjorating  the  new 
and  promising  concept  of  the  jet -flap  control  system. 
[0  determine  the  optimum  crane  helicopter  configura- 
tion for  carrying  20  to  30  tons  of  cargo  a  distance  of 
10  to  100  nautical  miles  and  to  estimate  the  operational 
costs  of  such  a  machine.    The  flying-crane  helicopter 
program  considered  here  is  as  follows:    -  Pay  load:   20 
to  30  tons  at  sea  level,  under  standard  conditions,  10  to 
20  tons  under  tropical  conditions  -  Range:  10  to  100 
nautical  miles  -  Ferry  range:  500  to  1500  nautical 
miles  -  Cruising  speed:  not  less  than  60  Kts  -  Hover- 
ing ceiling:  6000  ft  at  95°  F.    Study  of  this  program 
leads  to  the  consideration  of  several  design  studies 
each  including  the  jet  flap  control  system. 


Giravions.  Dorand  (France). 
DESIGN  STUDY  OF  THE  FEASIBILITT  OF  FLYING- 
CRANE  TYPE  HELICOPTERS  INCORPORATING  THE 
JET-FLAP  CONTROL  SYSTEM.    VOLUME  II:  FIG- 
URES AND  CHARTS,  [by  R.  Dorand  and  S.  Tararine] 
Rept.  on  Contract  DA  91-591-EUC-987.    30  Apr  59. 
I22p.    Rept.  no.  1088. 
Order  from  LC  mi|6.  30,  ph$19.  80  PB  144  461 
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Hiller  Aircraft  Corp.  ,  Palo  Alto.  Calif. 
INVESTIGATION  OF  A  RESONANT  BURNER  CON- 
CEPT. PHASE  I,  by  R.  M,   Lockwood.  Summary  rept 
on  Contract  Nonr -2 458(00).    1  Dec  58.  50p.  5  refs. 
Rept.   no.   ARE>-219. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB    144  289 

A  new  resonant  oombustor  concept  has  proceeded  to 
the  point  of  initial  evaluation.    A  shrouded  resonant 
conibusior  with  multiple  ejector-type  air  inlets  has 
been  constructed  and  demonstrated.    The  main  pur- 
pose of  this  research  has  been  to  achieve  a  combustion 
chat  can  take  advantage  of  the  qualities  erf  resonant 
combustion  (a  combination  of  high  combusticn  effi- 
ciency with  a  pressure  rise  during  combustion)  with- 
out suffering  from  the  air  inflow  losses  characteristic 
of  resonant  combustion  with  increasing  airspeed. 


Hiller  Helicopters,   Palo  Alto,   Calif. 
TWO-PLACE  OBSERVATION  HELICOPTER: 
PRELIMINARY  DESIGN  STUDY,  by  John  F.   Straubel, 
ed.  Rept.  on  Contract  DA  44-177-tc-421.    Aug  57, 
I36p.    Rept.  no,  57-76, 
Order  from  LC  mi$6,  90,  ph$21, 30  PB  138  540 

It  is  the  purpose  of  this  report  to  provide  design  and 
operational  suitability  evaluations  of  various  specimen 
configurations  and  individual  components  within  the 
Army  two-place  heli(X)pter  concept.    The  study  scope 
has  been  limited  to  ex>nsiderauon  erf  single  main  rotor 
--anti-torque  rotor,  mechanic:ally  driven  heliex)pters. 
It  has  been  the  intention  in  compiling  this  report  that 
It  be  usable  not  only  as  a  supplement  to  the  other 
study  reports,  but  also  as  a  handbook  to  which  the 
Army  can  refer  in  establishing  new  configurations 
which  may  seem  worthy  of  consideration. 


Hiller  Helicejpters,  Palo  Alto,  Calif. 
TWO-PLACE  OBSERVATION  HELICOPTER: 
PRELIMINARY  DESIGN  STUDY.    RECOMMENDA- 
TIONS   Rept.  on  Contract  DA  44- 177 -tc- 421. 
Aug  57.    28p.    1  ref.    Rept.  no.  57-77. 
Order  from  LC  mi  $2.  70,  phH  80  PB  138  541 

The  following  report  provides  Hiller  Helicopters ' 
recommendation  to  the  Army  for  a  lightweight,  two- 
place  helicopter  for  operations  in  the  1960- 1970 
decade.    This  material  is  supplementary  to  the  Two- 
Place  Helicopter  Preliminary  Design  Study,  which  is 
presented  separately  in  Report  57-76. 


Kellett  Aircraft  Corp. ,    billow  Grove,  Pa. 
DESIGN  STUDY,  ARMY  TWO- PLACE  HELICOPTER, 
by  Arthur  Jennings,  J.  A.  Gaidelis  and  others.    Rept. 
on  Coilract  DA  44-177-tc-4l6.    Aug  57,  declassified 
28  Apr  58,  2l6p.    KAC  rept.  no.   124X90-1. 
Order  from  LC  ml$9. 60,  ph$33.  30         PB  138  542 

Presented  in  this  report  are  the  results  of  a  design 
study  d  an  Army  Two-Hace  Helice)pter  which  is 
designed  for  low-cost,  reliability,  ease  of  mainte- 
nance, and  of  smaller  cxxifiguration  size  than  present 
recexinaissance  heliex>pters. 


Nagler  Helicopter  Co. ,  Glen  Cove,  N.  Y. 
PRELIMINARY  DESIGN  STUDY  OF  ARMY  TWO- 
PLACE  HELICOPTER,  by  Eugene  K.  Uberatore. 
Final  summary  rept.  on  Contract  DA  44-177-tc- 
418.    6  Sep  57,  278p.    16  refs.    Nagler  rept.  190-F-l. 
Order  from  LC  mi$ll.  10,  ph$42.  60  PB  138  545 

Submitted  here  is  the  preliminary  study  erf  a  two 
place  observation  helicopter  suitable  for  Army 
e)peratie>ns.   The  principle  feature  erf  the  ce)nfiguration 
is  the  fwwerplant  and  drive  system  in  whieii  the 
engine  and  crankc^ase  are  free  to  turn  in  e)pposite 
directions.    The  performance  given  in  the  Statement 
of  Work  is  substantially  satisfied  with  a  helicopter 
of  1750  lbs.  grejss  weight  using  a  180  HP  Lycoming 
0-360  Engine.   A  turbine  driven  version  would  have 
a  normal  gross  weight  erf  about  1500  lbs. 


Chemical  Engineering 


Army  Chemical  Warfare  Labs.  .  Army  Chemical 

Center.  Md. 
THE  PREPARATION  OF  FAR   INFRARED  FILTERS 
POTENTIALLY  USEFUL  FOR  THE  DETECTION  AND 
ANALYSIS  OF  COMPOUNDS  CONTAINING  THE 
PHOSPHORUS- OXYGEN- ALKYL  LINKAGE,  by  Arnold 
Prostak,   1  Oct  58.   lOp.   10  refs.  CWL  Technical 
memo.  32-35. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  035 

Stable  transmissiexi  filters  have  been  prepared  from 
talc  and  Fluorexhene  for  the  10  micron  infrared  region 
with  a  half  bandwidth  of  0.  9  micron  and  a  peak  trans- 
mission of  77%.    These  filters  are  aj^licable  to  a 
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LOPAIR  device  for  detecting  compounds  containing  the 
phosphorus-oxygen-alkyl  linkagie.    Replacing  the  pres- 
ent monochromatbr  with  filters  should  result  in  greater 
simplicity,  reduction  of  cost  and  weight,  and  perhaps 
longer  range. 


Badser    W.   L.  .  Associates,   Inc.  .  Ann  Arbor,  Mich. 
OPHRATION  OF  PILOT  PLANT  LTV   EVAPORATOR 
AT  WRIGHTSVILLE  BEACH,  NORTH  CAROLINA. 
Rept.  for  Nov  57-31  May  59.  30  July  59.  98p.  6  refs. 
Rept.   no.  452.  Office  of  Saline  Water  Research  and 
Development  Progress  rept.  no.  26. 
Order  from  OTS  $2.  75  PB  161  290 

The  primary  objective  in  the  development  of  the 
W.   L  Badger  Long  Tube  Vertical  Multiple  Effect 
Evaporator  for  saline  water  conversion  is  to  minimize 
the  ultiiTMte  coet  of  producing  ^xxable  water.    To  ac- 
complish the  primary  objective,  it  is  necessary  to  (I) 
prevent  formation  of  scale  on  Heating  surfaces,  and 
(2)  minimize  corrosion  to  permit  use  of  inexpensive 
materials  of  construction.    The  work  done  leading  to 
this  report  was  guided  in  the  direction  of  accomplish- 
ing the  two  secondary  objectives.    The  pilot  plant  was 
built  as  a  single  effect  Long  Tube  Vertical  Evaporator 
sipplemented  by  rwo  Forced  Circulation  Evaporators. 
To  in'  ure  results  which  could  be  translated  to  com- 
mercial installations,  the  system  was  built  with  suf- 
ficient flexibility  to  permit  operation  under  the  con- 
ditions which  would  exist  in  any  effect  of  a  twelve  ef- 
fect system  including  one  stage  of  thermocompression. 
The  experimental  work  was  divided  into  four  major 
classifications:  (1)  Rising  film  heat  transfer.  (2) 
Falling  film  heat  transfer  studies,  (3)  Scale  prevention 
experiments,  (4)  Corrosion  iniiestigation. 


[Massachusetts  Inst,  of  Techl ,  Cambridge]. 
FILTRATION  OF  AEROSOLS,   by  D.  F.  Jergensen 
and  R.  P.  Whitney.    9  Oct  42,  declassified  27  Sep  58. 
52p.   3  refs.    Memorandum  redt.  M.  I.  T.   -  M.  R. 
no.  n. 


Order  from  LC  mi$3.  60,  ph$? 
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Some  of  the  fundamental  factors  involved  in  aerosol 
filtration  have  been  investigated;  principally  air 
velocity,   size  of  fiber,  degree  of  compression  of 
filter  pad,  type  o€  material,  ajid  charge  on  the  smoke 
particles. 


Polytechnic  Inst,   of  Brooklyni  N.   Y. 
DEVELOPMENT  OF   EMERGENCY  DESALTING  KIT. 
by  H.  P.  Gregor.  H.  Jacobsom  and  R.  Dogan.   Final 
rept.   on  Contract  NObsr-6558fe.   26  Feb  57,  43p. 
AD-140611. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  487 

Work  was  undertaken  to  desig^i.  develop,  and  furnish 
2  prototype  nxxlels  of  portable  desalting  unit  capable 
of  producing  potable  water  fr0m  live  sea  water  by  a 
single  pass  through  an  ion- exchange  filnru    Sulfonic 
cation-exchange  membranes  \iere  prepared  by  the  in- 
terpolyn^r  solution  technique!    Concentration  poten- 
tials were  15.  5  mv  in  0.  2  M  solutions,  compared  to  a 
theoretical  maximum  of  16.  1  mv;  resistances  ranged 
upwards  from  about  5  ohm  sq  cm.    Films  were  incor- 


porated onto  naicrofllter  porcelain  disks.    To  prevent 
the  membranes  from  swelling,  several  techniques  de- 
signed to  cross- link  the  matrix  were  investigated, 
physical  and  electrochemical  properties  were  not  im- 
proved.   Interpolymer  membranes  were  subjected  to 
aqueous  solutions  under  a  pressure  head  of  about 
2000  psi;  the  films  were  essentially  impervious  to 
water.    Water- transport  and  salt- rejection  studies  as 
a  function  of  time  were  performed.    Salt  solutions  of 
varying  concentrations  were  opposed  to  sugar  solu- 
tions of  varying  concentrations,  and  significant  de- 
salting was  found.    Interpolymer  membranes  were 
used  to  separate  dry  fructose  from  0.  59^(3.  45%) 
NaCl  solutions.    Resulting  fructose  solutions  (via 
osmosis)  of  60-70%  H2O  (by  weight  and  of  0.  4-0.  8% 
NaCl  were  obtained.    Prototype  desalting  bags  for 
demonstration  purposes  were  fabricated.  This  method 
for  desalting  sea  water  will  not  only  provide  potable 
water,  but  also  a  food  substance.    Assuming  a  65% 
water  solution  of  fructose  and  water,  a  volume  ratio 
(volume  of  H20/volume  of  fructose)  of  3.  97  and  an 
analogous  weight  ratio  of  2.  47  is  obtainable. 


Civil  Engineering 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
HOUSING  AND  SUBSISTENCE  FACILITIES. 
15  May  54,  85p.    12  refs.    Technical  Pub.    NAVDOCKS 
TP-Pw-23. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  144  109 

This  publication  is  intended  primarily  as  a  guide  for 
civilian  and  military  personnel  responsible  for  plan- 
ning, designing,  and  constructing  housing  and  sub- 
sistence facilities  at  naval  shore  activities.    Reference 
is  occasionally  made  to  maintenance  features.    Part 
A  presents  the  general  authority  under  which  this 
Bureau  provides  public  works  and  public  utilities,  in- 
cluding housing  and  subsistence  facilities.    Part  B 
deals  with  family  quarters,  including  married 
officers'  quarters,  married  enlisted  men's  quarters, 
and  married  civilian  personnel  quarters.    Part  C  data 
cover  planning  and  architectural  requirements  for 
bachelor  officers '  quarters,  male  and  female.    Part 
D  gives  data  for  enlisted  men's  barracks,  enlisted 
worien's  barracks,  and  subsistence  facilities.    Part 
E  describes  commissary  stores,  including  organiza- 
tion and  architectural  requirements.    Part  F  presents 
the  planning  and  layout  erf  bread  and  pastry  bakeries, 
also  bread-baking  and  bread-handling  equipment. 
Part  G  describes  the  location  and  design  o€  laundries, 
including  functional  planning  and  equipment. 


Land  Locomotion  Lab.  ,   Ordnance  Tank-Automotive 

Command,   Center  Line,  Mich. 
PREDICTION  OF    "WES  CONE  INDEX"  BY  MEANS 
OF  A  STRESS- STRAIN  FUNCTION  OF  SOILS,   by 
Zoltan  Janosi.    Feb  59.  28p.  2  refs.    Rept.  no.  46. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  410 

The  "cone  index"  develojjed  by  the  Waterways  Experi- 
ment Station  (WES)  of  the  Corps  of  Engineers  for  the 
purpose  of  estimating  soil  trafficability  may  be  calcu- 


lated with  acceptable  accuracy  from  the  appropriate 
empirically  defined  stress -strain  function  of  the  given 
terrain.    Methods  for  the  determination  of  that  function 
and  the  equations  which  express  it  were  developed  by 
the  Land  Locomotion  Laboratory  and  successfully  used 
in  the  prediction  of  the  "cone  index.  " 


Stanford  U.  ,  Calif. 
INVESTIGATION  OF  SHEAR  WALLS.   PART  12: 
STUDIES  OF  RELNFORCED  CCNCRETE  SHEAR 
WALL  ASSEMBLIES,  by  Jack  R.  Benjamin  and  Harry 
A    Williams.  Technical  rept.  no.   10  on  Contract  DA 
DA  49- 129- eng- 193.  Dec  56,  224p.   11  refs.  AFSWP 
891;  AD- 145  422. 
Order  from  LC  mi $9.  90.  ph$34.  80  PB  138  121 

Models  tested  were  one  and  two  story  assemblies  con- 
taining rwo  or  three  shear  walls  connected  by  dia- 
phragms in  all  cases.    Some  assemblies  contained 
front  and  back  face  walls  also.    The  distribution  of 
load  in  three  wall  structures  is  largely  dependent  on 
the  rigidity  of  the  foundation  structure  and  the  sup- 
porting soil. 


Stanford  U.  ,  Calif. 
INVESTIGATION  OF  SHEAR  WALLS.   PART  13: 
FINAL  REPORT- SUMMARY  OF  RESULTS  OF 
STUDY  OF  RBNFORCED  CCNCRETE  AND  BRICK 
WALLED  BENTS  UNDER  STATIC  SHEAR  LOAD- 
ING, by  Jack  R.  Benjamin  and  Harry  A.  Williams. 
Technical  rept.  no.   11.  31  Mar  51-31  Dec  56,  on 
Contract  DA  49- 129-eng- 193.  Dec  56,  40p.    12  refs. 
AFSWP  892;  AD- 145  423. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  138  115 

Methods  of  predicting  the  behavior  of  one- story  rein- 
forced concrete  and  brick  shear  walls  are  given.  Var- 
ious parameters  affecting  the  problem  are  reviewed 
briefly.    The  investigation  was  restricted  to  static 
loading.    (See  also  PB  138  121) 
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Aero  Geo  Astro  Corp. ,  Alexandria,  Va. 
AN  INVESTIGATION  OF  POLARIZATION  RESPONSE 
FOR  RADIATION  OVER  A  FINITE  CONDUCTING 
PLANE,  by  Duncan  M.  Bowie.   Scientific  rept.  no.  1 
on  Contract  AF  19(604)5481.    19  Oct  59,  49p.  5  refs. 
AFCRC-TN-59-772. 
Order  from  LC  mi$3.30,  ph$7.80  PB  143  996 

This  report  describes  an  investigation  of  the  radiation 
patterns  obtained  from  a  feed  located  close  to  a  ground 
plane.  It  considers  a  new  technique  for  increasing  the 
available  f»wer  in  a  plane  containing  the  finite  ground 
plane.   In  particular,  the  well-known  limitations  of  the 
horizontally  polarized  signal  were  investigated  and  a 
technique  was  developed  for  enhancing  this  signal.  Im- 
proved horizontal  polarization  response  was  obtained 
by  using  a  grounded  dielectric  foam  structure  with 
thickness  of  the  order  of  a  few  wavelengths .  This 
structure  was  extended  over  the  ground  plane  to  pro- 


vide improvement  in  horizontal  polarization  response. 
Data  is  given  in  terms  of  beam  position  for  a  variety 
of  foam  dielectric  configurations  .  With  a  sufficient 
amount  of  foam,  pattern  characteristics  are  obtained 
approximately  equal  to  those  of  the  feed  in  free  space. 
Vertical  polarization  data  regarding  beam  position  is 
also  provided  and  an  Appendix  contains  the  detailed 
radiation  patterns  for  both  polarizations  . 


Aer ©sciences  Lab.  ,  General  Electric  Co. , 

Philadelphia,  Pa. 
DESIGN  OCMSIDERATICNS  OF  A  STEADY  DC 
MAGNETOHYDRODYNAMIC  ELECTRICAL  POWER 
GENERATOR,     by  George  W.   Sutton.   Rept.  on  Con- 
tract AF  04(647)269.   15  Sep  59,  50p.  8  refs.  Tech- 
nical Information  Series  R59SD432. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  200 

The  design  of  an  mhd  generator  has  been  considered, 
including  the  length,  pressure,  magnetic  field 
strength  and  losses.    The  geometry  chosen  is  a 
straight  channel  of  variable  cross- section.    Only  DC 
power  generation  is  considered  utilizing  tempera- 
tures which  may  be  obtained  from  conventional  ther- 
mal sources.    Losses  due  to  high  exhaust  tempera- 
ture, ohmic  heating,  wall  cooling,  magnet  power  and 
end  effects  are  amenable  to  controL    As  far  as  mag- 
net power  is  concerned,  iixlications  are  that  these 
losses  are  aj^roximately  constant.    The  implication 
is  that  the  mhd  generator  should  be  large,  and  form- 
ulae are  given  to  determine  the  various  losses  for 
different  size  units.    Since  the  exhaust  gases  from  the 
mhd  generator  are  very  hot.  these  gases  must  be 
utilized  further  to  obtain  a  reasonable  overall  thermal 
effeciency. 


Aerosciences  Lab.,  General  Electric  Co., 

Philadelphia,  Pa. 
ELECTRICAL  AND  PRESSURE  LOSSES  IN  A 
MAGNETOHYDRODYNAMIC  CHANNEL  DUE  TO 
END  CURRENT  LOOPS,  by  George  W.  Sutton.  Rept. 
on  Contract  AF  04(647)269.   22  July  59,  47p.  Tech- 
nical Infornrwtion  Series  R59SD431. 
Omer  from  LC  mi$3.30,  ph$7.80  PB  144  189 

The  problem  of  end  losses  in  a  magnetohydrodynamic 
flow  has  been  studied  for  incompressible  inviscid 
tlow  in  a  rectangular  channel.  Termination  of  the 
magnetic  field  at  the  ends  of  the  electrodes  leads  to 
electrical  losses  which  increase  with  decreasing 
aspect  ratio  of  the  electrode  section  ot  the  channel. 
The  losses  are  also  increased  with  increasing  values 
of  the  generator  coefficient.  These  electrical  losses 
can  be  corrected  by  extensions  of  the  magnetic  tield 
beyond  the  electrode  region,  but  these  corrections 
adversely  affect  the  net  pressure  change  through  the 
device. 


Air  Force  Cambridge  Research  Center,   Bedford, 

Mass. 
SURVEY  OF   RECENT  GEOMETRIC- ANALYTIC 
WORK  ON  IMPEDANCE.    POWER,    AND  NOISE 
TRANSFORMATIONS,  by  E.  Folke  Bolinder.    May  59, 
22p.   50  refs.    AFCRC-TR-59- 146;  AD-215  821. 
Order  from  LC  mi $2.  70.  ph$4-  80  PB  144  431 
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A  survey  is  made  d  recent  geometric-analytic  work 
on  impedance,  power,  and  noise  transfornnations. 
Three  basic  research  publications  treating  impedance, 
power,  and  noise  transformations  through  bilateral 
2-port  networks  are  briefly  outlined.    Analytically,  the 
transformations  consist  in  confofmal,   projective,  and 
affine  transformations.    Geometrically,  they  are  per- 
formed in  the  complex  plane,   in  the  Cayley- Klein 
models  of  2-  and  3-dimensional  hyperbolic  space,  and 
iiM^e  Minkowski  model  of  4- dimensional  Lorentz 
space. 


Air  Force  Missile  Test  Center,   Patrick  AFB,   Fla. 
MAGNETIC  TAPE  COPY  STATION,  by  C.  R.   Scott 
and  W.  H.  Bulter.   12  Aug  58,   I5|).  AFMTC-TR- 
58-18;  AD- 157  101. 
Order  from  IX  mi$2.  40.  phJ3.  30  PB  144  318 

This  paper  outlines  in  a  detailed  manner  the  operation 
of  the  Magnetic  Tape  Copy  Station  presently  opera- 
tional at  the  Air  Force  Missile  ifest  Center. 


American  Electronic  Labs  . ,  Inc . ,  Philadelphia,  Pa . 
OMNIDIRECTIONAL  ANTENNA  SYSTEM  AS-631 
(XE-2)/U,  by  Milton  Nussbaum.  Final  rept.  for 
I  July  55-1  Nov  56  on  Contract  D|A  36-039- sc-64679. 
[1956]  9Ip.  5  refs.  AD-133  954. 
Order  from  LC  mi$5.40.  ph$15.|30  PB  137  518 

Efforts  to  develop  a  trans portablje  antenna  system 
capable  of  receiving  vertically  polarized  electromag- 
netic energy  throughout  the  20-  no  120- mc  range  re- 
sulted in  the  development  and  construction  of  the 
AS-631(XE-2)/U  system.  A  rodttype  discone  antenna, 
mounted  on  a  telescoping  mast,  ^as  developed  to  meet 
the  electrical  and  mechanical  retjuirements .  The  fre- 
quency coverage  was  accompHsned  by  splitting  the 
range  into  low  (20  to  62  mc)  and  high  (62  to  120  mc) 
bands  for  correlation  with  the  TI[.R- 1  receiving 
system.  Each  band  requires  a  separate  disk,  but  both 
bands  have  common  cone  rods  .  lliie  high-band  discone 
will  operate  on  top  of  the  telescoping  mast  (24  ft  above 
the  ground),  but  the  optimum  operating  position  for 
the  low-band  antenna  is  as  close  to  the  ground  as 
possible.  The  high-band  antenna  is  useful  up  to  180 
mc.  The  telescoping  mast  is  adaptable  for  mounting 
the  disccxie  antenna . 


Army  Signal  [Research  and  Development  Lab.  ] 

Fort  Monmouth.  N.   J  J 

DESIGN  FOR   EASE  OF  MAINTENANCE,  by  Samuel 
J.   Lanzalotti.   17  July  57,  25p.  Technical  memo.  no. 
M- 1905;  AD- 144  088. 
Order  from  LC  mi$2.  70,  phS4.  8()  PB  138  095 

The  problems  associated  with  xhi  maintenance  of  elec- 
tronic equipment  are  discussed  tp  indicate  some  of  the 
difficulties  correctable  by  prapei  design.    Design  for 
ease  of  maintenance  is  conceme4  with  keeping  the 
eqilipment  in  operation  with  a  mifiimum  down  time 
alloted\per  malfunction  and  with  designing  equipment 
capable  of  being  maintained  by  p>«rsonnel  with  training 
equal  to  that  normally  required  to  operate  the  equip- 
ment.   Discussions  are  included  pn  the  designers  re- 
sponsibility,  specification  and  dejsigning  for  maintain- 
ability, and  the  principles  of  des 
maintenance. 


gn  for  ease  erf 


Bell  Telephone  Labs. ,  Inc. ,  Whippany,  N.  J. 
AN  ULTRA-PRECISE  STANDARD  OF  FREQUENCY, 
by  A.  W.  Warner.    Interim  rept.  no.  9.    13  July  58- 
9  Jan  59,  on  Contract  DA  36-039- sc-73078.    23  Jan  59, 
29p.   2  refs.    Rept.  no.  27 480- H. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  144  300 

This  report  includes  a  discussion  of  a  new  phase  of 
the  work,  the  development  of  a  ruggedized  high- 
precisicm  crystal  unit  capable  of  maintaining  1  pp  109 
in  an  envircwiment  incumbent  to  missile-borne  use.  and 
the  continuation  of  work  leading  to  an  improved  ground 
station  oscillator.    One  preliminary  model  of  the5-mc 
missile  crystal  unit  has  been  made  to  obtain  dimen- 
sional data.    Two  models  of  the  2.  5-mc  ground  station 
crystal  unit  have  been  made  using  thermo- compres- 
sion bonding,  and  testing  has  begun.    Vibration  equip- 
ment, and  a  centrifuge  and  oven  have  been  obtained  to 
test  the  missile  crystal  unit.    A  welder  and  an  ultra- 
sonic cleaner  have  been  obtained  for  use  in  crystal 
unit  fabrication.    An  experimental  5-mc  transistor 
oscillator  has  been  designed  and  built.    An  improved 
2.  5-mc  three- stage  oscillator  has  been  constructed. 
(See  also  PB  142  641) 


Birmingham  U.  (Gt.  Brit.). 
CHARACTER  RECOGNITION.  Annual  rept.  for 
period  ending  30  Sep  59  on  Contract  DA  91-508-EUC- 
361.  [1959]  23p.  7  refs. 
Order  from  LC  mi$2.70,  ph$4.80         PB  144  238 

The  five-unit  telegraph  code  is  a  non  redundant  code, 
in  as  far  as  all  the  possible  combinations  of  mark  and 
space  digits,  except  five  spaces,  are  used,  and  further 
consideration  of  the  question  of  correlation  detection 
applied  to  the  recognition  of  th;  characters  of  a  non- 
redundant  code  showed  that  there  was  no  advantage 
over  'digit-by-digit'  recognition.  Tests  were  carried 
out  on  the  recognition  of  signals  from  an  'alphabet'  of 
the  ten  numerals  0  to  9  in  a  double  difference  (i.e.  re- 
dundant) five-unit  code  using  both  correlation  detec- 
tion and  normal  teleprinter  recognition.  The  former 
showed  a  considerable  improvement  in  error  rate. 
The  amount  of  extra  noise  which  can  be  tolerated  using 
the  correlation  system  varied  from  about  3db  at  low 
error  rate  to  6db  at  an  error  rate  of  about  30%.  In 
the  double  difference  code  used  each  character  is 
different  from  any  other  character  in  at  least  two  and 
sometimes  in  four  digits.  Obviously  the  probability  of 
a  character  being  received  as  one  different  in  four 
digits  is  less  than  that  of  it  being  received  as  one  dif- 
ferent in  only  two  digits  and  the  frequencies  of  occur- 
rence of  both  these  types  of  error  were  noted.  The 
ratio  of  double  difference  to  quadruple  difference 
error  was  263  to  1. 


Collins  Radio  Co.  ,  Cedar  Rapids,   Iowa. 
TEST  SET,    RADIO  AN/ARM-22(XN-1)  by  K.   L. 
Fletcher.    Rept.  on  Contract  NOas-52-623-c. 
1  Feb  57,  27p.   Rept.  no.  CER-526;  AD- 127  239. 
Order  from  LC  mi$2.  70.  phM-  80  PB  144  378 

The  purpose  of  work  on  Radio  Test  Set  AN/ARM- 
22(XN-1)  was  to  design  and  develop  suitable  test  equip- 
ment for  maintenance  of  Radio  Set  AN/ARN-21  and 
associated  equipment.    TTieequipment  includes  six 
major  units  as  shown  in  figure  1.    Together  these 
units  provide  complete  test  facilities  for  airborne 
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TACAN  equipment.    Included  are  provisions  for  simu- 
lating either  the  r-f  signals  received  from  an 
AN/URN-3  surface  beacon  or  the  corresponding  video 
signals.    Also  included  are  channel  selection  facilities, 
complete  instrumentation,   r-f  power-measuring  cir- 
cuitry, and  other  functions  necessary  for  testing  of  all 
military  airborne  TACAN  equipment. 


Courtney  and  Co.,  Philadelphia,  Pa. 
THE  CONTROL  OF  SPECULAR  REFLECTIONS 
FROM  BRIGHT  TUBE  RADAR  DISPLAYS,  by 
Kenneth  W.  Colman,  Douglas  Courtney  and  others  . 
Technical  rept.  on  Contract  Non r- 2346(00). 
15  Nov  58,  25p.  13  refs.  Rept.  no  23. 
Order  from  LC  nu$2.70,  ph$4.80  PB  144  316 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,   D.   C. 
ANALYSIS  OF  POWER  DISSIPATION  IN  A  TWO- 
TRANSISTOR  FLIP-FLOP,   by  Philip  Emile,  Jr. 
14  Aug  59,    lip.   2  refs.    DOFL  rept.   TR-746; 
AD- 226  075. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  227 

The  design  of  an  Eccles-Jordan  2-transistor  flip-flop 
is  completely  determined  if  one  specifies:  the  output 
power,   VQ^/Rgxy,   required  in  each  erf  2  symmetrica] 
loads  (Rext)'  ^he  ratio,  K  of  the  output  voltage  to  the 
collector  supply  voltage  (K--=  Vq/Vcc);  *"d  the  mini- 
mum p,  p/S.  of  the  transistor.    An  expression  for  the 
power  dissipation  in  the  collector  resistors  of  the  flip- 
flop  is  derived  in  terms  of  the  above  parameters.    It  is 
found  that  the  power  dissipation  varies  inversely  with 
P/S.    It  is  further  shown  that  even  for  6/S->    and  K 
taken  at  its  optimum  value  that  the  minimum  power 
dissipated  in  the  circuit  is  at  least  4.  8  times  the  p>ower 
dissipated  in  the  load  (4.  8  Vq^ReXT)-    Th^*  gives  a 
maximum  efficiency  (Power  Out/Power  In  -  1/5.  8  x  100 
percent)  of  17.  3  percent.    Curves  of  maximum  effi- 
ciency, optimum  K  and  power  dissipation  versus  p/S 
are  included. 


Diamond  Ordnance  Fuze  Labs.  .   Washington,   D.  C. 
FLAT  ARCHIMEDEAN  SPIRAL  ANTENNA:   PRINCI- 
PLES AND  APPLICATIONS,  by  J.  A.  Kaiser. 
15  Aug  59,   38p.    14  refs.    TR-726. 
Order  from  LC  mi $3.  00.   ph$6.  30  PB  144  228 

A  pair  of  equally  excited  but  oppositely  sensed 
Archimedean  two-wire  spirals  situated  close  to  one 
another  in  the  same  plane  -  a  doublet  -  is  used  to 
generate  a  linearly  polarized  field  in  which  the  direc- 
tion of  polarization  and  phase  are  controlled  or  varied 
independently  by  rotation  of  the  spiral  radiators.    An 
array  of  these  doublets  can  be  made  to  scan  by  rota- 
tion of  the  several  spiral  elements;  an  eight-doublet 
array  which  was  made  to  scanover  an  83-degree  sector 
with  small  amplitude  variation  is  discussed.    A  doublet 
fed  from  a  ring  network  can  be  employed  as  a  polari- 
zation diversity  circuit.    A  virtual  doublet  is  achieved 
by  placing  a  single  spiral  in  a  right-angle  trough.    A 
preliminary  scanning  array  comprising  four  spirals  in 
a  trough  was  made  to  scani36  degrees.    The  possi- 
bility of  using  a  parasitic  spiral  in  conjunction  with  a 
driven  spiral  for  obtaining  linear  polarization  of  vari- 
able direction  and  phase  is  indicated.    Also,   a  brief 
simplified  analysis  of  the  two- wire  Archimedean  spiral 


is  presented,  which  leads  to  the  concept  of  higher- 
order  modes  of  radiation. 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,   D.  C. 
FURTHER  EXTENSIONS  OF  LOOP  ANTENNA 
THEORY,  by  J.  Herman.    15  July  59,  52p.   12  refs. 
TR-756. 
Order  from  LC  miJ3.  60,  ph$9.  30  PB  144  226 

A  complete  mathematical  solution  for  the  thin  wire 
loop  antenna,  and  the  subsequent  development  of  the 
principle  of  "mode  selection  and  suppression"  using 
inserted  distributed  and/or  lumped  internal  imped- 
ances have  been  previously  reported  in  DOFL  Reports 
TR-462  and  TTl-600.    The  original  solution  was  ex- 
pressed in  the  form  of  wave  families,  consisting  of 
one  TE  family  and  two  TM  families.    In  the  present 
report,  the  two  TM  families  are  consolidated  into  one, 
and  the  general  solutions  for  currents,  impedances 
and  fields  revised  accordingly.    The  solutions  are  then 
extended  to  incorporate  the  effect  of  multiple  feed 
points  with  or  without  arbitrary  phase  delays.    The 
problem  of  a  loop  with  a  solid  dielectric  core  is  then 
reformulated,  and  extended  to  the  case  cf  a  hollow 
spherical  dielectric  core  inclosing  a  spherical  con- 
ducting core.    It  is  shown  that  the  basic  loop  element 
theory  can  be  used  to  form  the  solution  to  an  array  of 
parallel,  coaxial,  unequally  spaced,  and  unequal  size 
loops,  driven  or  parasitic.    The  results  lead  to  a  high 
degree  of  control  over  radiation  coverage,  and  indi- 
cate further  possible  advantages,   such  as  electronic 
beam  scanning.    The  use  of  the  theory  developed  can 
aid  in  antenna  design  to  a  great  extent.    The  possibil- 
ities have  not  been  completely  explored.    Further 
work  will  probably  prove  quite  profitable. 


Diamond  Ordnance  Fuze  Labs.  ,  Washington.  D.  C. 
LOW-ALTITUDE  FM  ALTIMETER,   by  Philip  W. 
Boesch  and  Kermit  E.  Hardinger.    10  Aug  .59,   23p. 
5  refs.    Technical  rept.   TR-740;  AD- 225  570. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  170 

With  the  recent  emphasis  on  aircraft  navigation  safety, 
effort  has  been  directed  toward  developing  an  altimeter 
capxable  of  providing  adequate  altitude  information  for 
blind  landings.    Application  of  fuzing  principles  in- 
vented at  DOFL  has  led  to  a  radio  altimeter  which 
accurately  (5  percent)  measures  distances  from  5  ft  to 
several  thousand.    This  altimeter  has  been  designed  to 
furnish  the  pilot  altitude  information  accurate  enough 
throughout  flareout  and  landing  to  enable  him  to  make 
a  safe  instrument  landing.    The  altimeter  could  also 
be  adapted  to  supply  this  information  to  a  computer  for 
an  automatic  landing  system.    This  is  a  signal- seeking 
altimeter  that  searches  in  frequency  until  a  signal  is 
found,   then  locks  on  and  tracks  it.    If  the  signal  fades 
out  or  is  otherwise  lost,  the  system  will  resume 
searching  until  recaptured  by  the  signal.    A  warning 
device  indicates  loss  of  signal.    The  basic  FM  system 
uses  jittered  (nonperiodic)  triangular  modulation  of  a 
reflex  klystron.    This  produces  a  jittered  FM  trans- 
mitted signal,   which,   when  mixed  with  the  return  sig- 
nal, produces  an  instantaneous  difference  frequency 
proportional  to  the  distance  from  the  ground.    The 
ap>eriodicity  eliminates  critical  distance  and  range 
ambiguities.    The  altimeter  has  been  tested  with  a 
moving  corner -reflector  target  out  to  several  hundred 
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feet  and  flight  rested  in  a  helicopter  to  1000  ft.  with 
good  results. 


Eagle-Plcher  Co.  ,  Joplin,  NIo. 
SERVICES.   FACIUTIES  A>fp  MATERIALS  TO  CON- 
DUCT INVESTIGATIONS  LEADING  TO  THE  DE- 
VELOPMENT OF  RESERVE  TYPE  BATTERIES 
(LOW  TEMPERATURE).   Fin^l  rept.  on  Contract 
DA  36-039- 8C- 724 13.  7  July  ^7.  25p.   AD-145  981. 
Order  from  LC  mi$2.  70.  ptiii.  80  PB  138  421 

A  completely  potted,  water-ajctivated  battery  was  de- 
veloped which  meets  the  phyajical  requirements  of  the 
BA-2270/U.    TTie  capacity  of  the  battery  at -40OF 
uixler  high- wind- velocity  conations  is  limited  to  about 
2  hr  for  the  A  unit  and  4  hr  oji  the  B  batteries.    From 
4  to  5  hr  of  Life  is  possible  under  carefully  controlled 
conditions.    The  c^timum  temperature  for  the  battery 
is  1650F;  the  system  was  considered  too  critical  for 
general  usage.    Water- activated  batteries  liberate 
heat  at  rates  prqx)rtional  to  iheir  internal  tempera- 
ture as  well  as  the  current  they  are  delivering.    The 
batteries  can  faU  by  spiraling  temperatures  which 
finally  boil  the  unit  dry  or  by Icooling  which  causes  a 
degeneration  of  chemical  action  and  allows  the  units 
to  freeze.    The  temperature  band  in  which  a  success- 
ful battery  can  be  built  becomies  more  narrow  with  a 
required  longer  operation. 


Electrical  Engineering  Research  Lab. ,  U.  cf  Texas. 

Austin. 

AN  INVESTIGATION  OF  TH?  FEASIBILITY  OF 
USING  THE  BROOKS  ANTEN|NA  SYSTEM  AT  L- 
BAND,  by  A.  P.  Deam,  F.  E.  Brooks,  Jr.  and  A.  N. 
McQuown.    Rept.  on  Contract  jNObsr-64126.   30  Nov 54, 
declassified  5  July  57.  65p.   2  refs.    Rept.  no.  8-02; 
AD-72  760. 
Order  from  LC  mi $3.  90.  ph$10.  80  PB  137  808 

This  report  concerns  the  adaptation  of  the  Brooks 
Antenna  System  as  a  height  fitiding  radar  in  connection 
with  the  AN/TPS-ID  radar.    The  first  phase  of  this 
contract  dealt  with  studying  tie  feasibility  of  the  sys- 
tem in  view  of  the  problems  involved.    Signal  strengths 
versus  elevation  of  a  transmii  ter  at  a  frequency  cf 
1175  mc  are  reported  over  various  types  of  terrain. 
From  these  height-gain  curves  estimates  of  the  {jer- 
formance  of  a  double  interferometer  used  as  a  height 
finder  were  made.    The  resul  s  are  presented  in  the 
form  of  distribution  curves  slowing  the  percentage  of 
time  a  particular  accuracy  is  reached.    The  results 
show  that  with  an  interfering  signal  whose  magnitude 
is  14  db  below  that  of  the  dire::t  ray  the  measured 
elevation  angle  will  be  in  errc  r  by  less  than  0.  2°  for 
25%  of  the  time.    A  method  is  proposed,   utilizing  a 
balanced  modulator  principle,  for  developing  frequency 
shifts  that  are  equivalent  to  those  normally  produced 
by  a  continuously  varying  phase  shifter.    It  is  felt  that 
the  results  of  this  first  phase  of  the  program  are 
encouraging  and  that  work  shquld  proceed  to  the  sec- 
ond phase,  the  construction  oil  a  working  model  erf  the 
system. 


Electronic  [Tech.  l^b.  ,  Wright  Air  Development 
Center,  Wright-Patterson  AFB,  Ohio. 
TECHNIQUES  FOR  APPLICATION  OF   ELECTRON 


TUBES  IN  MILITARY  EQUIPMENT  (TUBE  TYPES 
OTHER  THAN  RECEIVING  TUBES)  by  Rex  S. 
Whitlock.  Compiled  Into  book  form  by  McGraw-Hill 
Book  Co.  under  Contract  AF  33(616)3551.  Dec  58. 
206p.   13  refs.  WADC  Technical  rept.  58-446.  Vol.  I; 
AD- 205  363. 
Order  from  OTS  $3.  50  PB  151  979 

This  report  is  part  erf  a  series  of  reports  covering 
the  aRjlication  of  electron  tubes  in  military  electronic 
equipmenL    The  information  contained  in  the  reports 
is  presented  as  a  guide  to  the  engineer  so  that  he  can 
more  fully  utilize  electron  tubes  with  the  greatest  de 
gree  of  reliability.    The  first  report  of  this  series, 
WADC  TR  55-1  (PB  HI  644R),  dated  October  1957, 
covers  receiving  typ>e  tubes  and  also  gives  general 
information  on  tube  properties,  ratings,  character- 
istics, and  application.    TTiis  manual  is  Volume  1  at 
the  second  report,  which  covers  microwave  and 
special  purpose  tubes.    Volume  1  contains  general  in- 
formation about  pulsed  magnetrons,  diode  rectifiers, 
thyratrons.  transmitting  triodes,  and  transmitting 
tetrodes.    Special  data  are  also  given  for  certain  tube 
types. 


Electronic  Tech.   Lab.  ,  Wright  Air  Development 

Center,  Wright- Patterson  AFB,   Ohio. 
TECHNIQUES  FOR  APPLICATION  OF  ELECTRON 
TUBES  IN  MILITARY  EQUIPMENT  (TUBE  TYPES 
OTHER  THAN   RECEIVING  TUBES)  by  Rex  S. 
Whitlock-  Compiled  into  book  form  by  McGraw-Hill 
Book  Co.   under.  Contract  AF  33(616)3551.   June  59, 
189p.  9  refs.  WADC  Technical  rept.  58-446,  Vol.  U; 
AD-215  429. 
Order  from  OTS  $3.  00  PB  161  088 

This  manual  covers  microwave  and  special  purjxjse 
tubes.    This  volume  contains  general  information 
about  twin  tetrodes,  vacuum  rectifiers,  grid-con- 
trolled rectifiers,  transmitting  clipper  diodes,  gas 
switching  tubes,  cathode  ray  tubes,   klystrons,  and 
multiplier  phototubes.    Sj)ecific  data  are  also  given 
for  certain  tube  typ)es.    (See  also  PB  151  979) 


Electronics  Research  Lab.  ,  L.  o€  California, 

Berkeley. 
ELECTRON  AND  PLASMA  BEAM  DYNAMICS,  by 
A.  J.  Liichenberg,  D.  H.  Sloan  and  others.    Scientific 
rept.  no.  3  (Interim  annual  rept.  )  for  1958-1959  on 
Contract  AF  19(604)2270.    15  June  59,  57p.   18  refs. 
lER  Series  no.  60,  issue  no.  238;  AFCRC-TN-59-565. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  498 

Studies  cover  the  following:   Vacuum  tubes;  Cross- 
field  gaseous  tubes;  Parallel-field  gaseous  tubes; 
Semiconductor  properties  of  ionized  gas;  and  Plasma 
as  a  means  of  microwave  amplification.    (See  also 
PB  137  474) 


Erie  Resistor  Corp. ,  State  College,  Pa. 
ENERGY  STORAGE  CAPACITATORS,  HIGH  DIE- 
LECTRIC CONSTANT,  by  Lawrence  J.  Ruffner. 
Interim  development  rept.  no.  2,   13  July- 13  Oct  59, 
on  Contract  NObs- 77554.    [4959]    102p. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  144  254 
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Developing  a  ceramic  composition  suitable  for  fabri- 
cation of  finished  capacitors.    Barium  titanate- 
magnesium  fluoride  compositions  have  been  satis - 
faaorily  reproduced  with  some  improvement  in 
dielectric  constant. 


CJeneral  Electric  Microwave  Lab.,  Palo  Alto,  Calif. 
COMPUTER  APPLICATIONS,  by  V.  Met  and 
M.  P.  Forrer.  Quarterly  progress  rept.  for  1  Aug- 
30  Sep  58  on  Contract  Nonr- 2 127(00).  [1958]  3p.  Rept. 
R58ELM79-3. 
Order  from  LC  mi$1.80,  ph$1.80  PB  144  446 

Efforts  were  concentrated  on  the  task  of  putting  the 
assembled  recirculative  pulse  generator  into  oper- 
ation. An  automatic  gain  control  could  be  provided, 
and  a  six  cavity  bandpass  filter  of  600  mc  bandwidth 
and  0.2  db  ripple  in  the  passbandhas  been  constructed. 
The  match  of  components  in  the  circuit  was  perfected 
to  an  excellent  standard.  External  gain  modulation 
was  also  accomplished  from  a  conventional  10  to  50 
mc  signal  generator,  corresponding  to  the  desired 
pulse  repetition  rate. 


General  Electric  Microwave  Lab.,  Palo  Alto,  Calif. 
COMPUTER  APPLICATIONS,  by  V.  Met  and 
M.  P.  Forrer.  Quarterly  progress  rept.  for  1  Oct- 
31  Dec  58  on  Contract  Nonr- 2127(00).  [1958]  13p. 
I  ref.  Rept.  R  59  ELM  79-4. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  986 

During  the  reporting  period  the  regenerative  pulse 
generator  with  traveling-wave  tube  expander  was  put 
into  successful  operation.  The  pulses  obtained  ap- 
proach the  limits  of  the  resolution  of  our  present  test 
equipment.  Thus,  having  demonstrated  the  realiza- 
bihty  of  our  suggested  scheme,  the  effort  on  the  con- 
tract was  temporarily  diminished  with  the  contract 
funds  75  per  cent  expended.  It  is  felt  that  a  three- 
month  extension  of  the  contract  would  give  us  time  to 
evaluate  and  perfect  our  present  results ,  which  are 
highly  encouraging.  (See  also  PB  139  828) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  James  C.  Hogg,  Jr.  Progress 
rept.  no.  1,  15  Mar- 15  June  54,  on  Contract  DA  36- 
039-SC-5673O.  [1954]  19p.  9  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  476 

Circuit  studies  indicate  that  modification  of  the  present 
C.I.  Meter  circuit  to  incorporate  a  two-stage  ampli- 
fier should  give  reliable  operationat  frequencies  above 
150  mc  with  crystals  having  resonant  resistances  equal 
to  or  less  than  200  ohms  .  An  experitnental Impedance- 
Inverting  Pierce  Oscillator  has  been  constructed  and 
tested  for  applicability  as  a  high-frequency  crystal 
test  set. 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGA'nON  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 


QUARTZ  CRYSTALS,  by  James  C.  Hogg,  Jr.  and 

Douglas  W.  R<*ertson.  Progress  rept.  no.  2, 

15  June-15  Sep  54,  on  Contract  DA  36-039-sc-56730. 

[1954]  29p.  3  refs. 

Order  from  LC  mi$2.70,  ph$4.80  PB  138  477 

A  two-stage  version  of  the  C.  I.  Meter  circuit  has  been 
ccMistructed  and  satisfactory  operation  obtained  at  132 
mc  with  substitution  resistors  having  values  well  in 
excess  of  200  ohms  .  Phase-detection  system  and  a 
bridge  system  for  measuring  the  resonant  frequencies 
of  crystals  have  been  investigated.  (See  also 
PB  138  476) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  William  B.  Wrigley  and 
[)ouglas  W.  Robertson.  Progress  rejjt.  no.  3,  15  Sep- 
15  Dec  54,  on  Contract  DA  36-039-sc-56730.  [1954] 
29p.  1  ref. 
Order  from  LC  mi$2.70,  ph$4.80         PB  138  478 

A  study  of  the  VHF  impedance  characteristics  of  low- 
value  resistors  with  particular  attenoon  to  the  de- 
velopment of  low-phase-angle  potentiometers  and 
other  components  to  be  utilized  in  various  bridge  con- 
figurations contemplated  for  use  in  future  C.  I.  Meters  . 
A  two-stage  line-coupled  oscillator  circuit  has  been 
developed .  (See  also  PB  138  477) 


CJeorgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
CJUARTZ  CRYSTALS,  by  WiUiam  B.  Wrigley  and 
Douglas  W.  Robertson.  Progress  repjt.  no.  4, 
15  Dec  54-15  Mar  55,  on  Contract  DA  36-039-sc- 
56730.  [1955]  36p.  1  ref. 
Order  from  LC  mi$3.00,  ph$6.30         PB  138  479 

Development  of  a  VHF  rheostat  to  cover  a  resistance 
range  of  10  to  200  ohms  with  an  acceptably  low  phase 
angle  from  75  to  200  mc.  The  bridge  system  of 
crystal  parameter  measurement  is  very  promising. 
(See  also  PB  138  478) 


Georgia  Inst,  of  Tech.  Engineenng  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  William  B.  Wrigley,  Douglas 
W.  Robertson,  and  Thomas  R.  Scott,  Jr.  Progress 
rept.  no.  5,  15  Mar- 15  June  55,  on  Contract  DA  36- 
039-SC-56730.  [1955]  28p.  6  refs. 
Order  from  LC  mi$2.70,  ph$4.80         PB  138  480 

Preliminary  studies  have  been  made  to  determine  the 
effect  of  drive  on  the  parameters  ot  high-frequency 
overtone  crystals  .  The  frequency  and  R^  deviations 
experienced  make  evident  the  necessity  of  specifying 
the  drive  or  power  dissipation  in  the  proposed  high- 
frequency  C.  I.  Meter.   (See  also  PB  138  479) 
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Georgia  Inst,  of  Tech.  Engin^ring  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHOD^  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  William  B.  Wrigley, 
Douglas  W.  Robenson,  and  Thomas  R.  Scott,  Jr. 
Progress  rept.  no.  6,  15  June- 1 5  Sep  55,  on  Contract 
DA  36-039-SC-56730.  [1955]  2$p. 
Order  from  LC  mi$2.70,  ph$4,80         PB  138  481 

Several  sets  of  VHP  rheosuts  bave  been  constructed. 
Metals  of  the  platinum  family  aire  undergoing  tests  as 
possible  substitutes  for  nickel .j  An  analysis  of  a 
practical  method  for  determining  all  the  equivalent 
electrical  parameters  of  an  acijive  quartz  crystal.  (See 
also  PB   138  480) 


Georgia  Inst,  of  Tech,  Engin(!ering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  Willijam  B.  Wrigley,  Douglas 
W.  Robertson,  and  Thomas  R.  Scott,  Jr.  Progress 
rept.  no.  7,  15  Sep- 15  Dec  55j  on  Contract  DA  36- 
039-SC-56730.  [1955]  23p.  1  r^f. 
Order  from  LC  mi$2.70,  ph^4,.80         PB  138  482 


of  thi 


Additional  measurements  of  th^  harmonic  distortion 
present  in  the  Two-Tube  Developmental  C  I.  Meter. 
A  study  of  several  methods  of  Eliminating  or  reducing 
the  harmonic  content  of  the  companion  oscillator.  (See 
also  PB  138  481) 


Georgia  Inst,  of  Tech.  Enginsering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHOOS  FOR  MEASJRING 
THE  EQUIVALENT  ELECTRDCAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  Douglas  W.  Robertson, 
Thomas  R.  Scott,  and  Williamj  B.  Wrigley.  Final  rept. 
on  Contract  DA  36-039-sc-5673O.  31  May  56,  114p. 
15  refs . 
Order  from  LC  mi$6.00,  ph$18.30       PB  138  483 

Contains  resume  of  work  in  sdven  previous  quarterly 
progress  reports  .  The  final  r(Kxlel  of  the  develop- 
mental VHF  crystal  consists  c^f  a  combination  of  three 
basic  developmental  devices  Which  have  been  desig- 
nated as  the  VHF  Rheostat,  thp  Crystal  Parameter 
Bridge  and  the  Developmental  CI  Meter.  A  VHF 
rheostat  minimizes  reactive  ejffects  and,  being  vari- 
able, eliminates  the  necessity  of  interpolation. 
Several  alternate  bridge  arrai^ements  and  additional 
VHF  oscillator  configurations! are  also  included.  (See 
also  PB  138  482) 


Hughes  Aircraft  Co.  ,  Culve^  City,  Calif. 
MAXIMALLY  FLAT  AND  QUASI- SMOOTH  SECTOR 
BEAMS,  by  A.   Ksienski.   Scientific  rept.   no.   3508/2 
on  Contract  AF  19(604)3508.  July  59.  38p.  AFCRC- 
TN-59-581.  " 

Order  from  LC  mi$3. 00,  ph$6.  30  PB  143  975 

Methods  for  the  synthesis  d  doctor  beams  are  pre- 
sented and  illustrated  with  examples.    First  a  per- 
fectly snKoth  and  square  beam,  the  equivalent  erf  the 
maximally  flat  transfer  function  of  network  theory,   is 
discussed.    It  is  then  shown  that  realization  erf  such 
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beams  by  means  of  relatively  short  arrays  is  feasible 
when  a  certain  amount  of  oscillation  is  permissible. 
An  alternative  method  of  obtaining  almost  equal  ripple 
sector  beams  is  also  presented.    In  this  quite  general 
method,  the  desired  beam  shapes  are  synthesized  by 
derivation  from  elementary  optimum  patterns. 


[Kuthe  Labs.  ,  Inc.  ,  Newark,  N.  J.  ]. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  HYDRO- 
GEN THYRATHRON  TUBES  TYPE  VC1257.   by  A.  E. 
Gordon.    Quarterly  progress  rept.  no.  6,    1  Oct- 
31  Dec  57  on  Contract  DA  36-039- sc-70288.    [1958] 
lOp.    AD-218  438. 
Order  from  LC  mijl.  80.  ph$l.  80  PB  138  097 

Following  successful  life  tests,  production  of  a  re- 
vised new  design  tube  was  initiated.    An  excellent  yield 
was  obtained  and  additional  life  tests  were  satisfac- 
tory.   Ten  tubes  were  selected  for  qualification  ap- 
proval tests  and  delivery  on  the  contract.    (See  also 
PB  132  080) 


Lincoln  Lab.  ,  Mass.   Inst,  of  Tech.  .  Cambridge. 
THE  AUTOMATIC  DESIGN  OF   LOGICAL  NET- 
WORKS, by  T.  C.  Bartee.   Rept.  on  Contract 
AF  19(122)458.  3  Dec  58.  27p.  9  refs.  Technical 
rept.  no.   191;  AD- 207  170. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  826 

The  operation  of  a  logical  network  can  be  described 
by  nr>eans  of  a  sfet  of  Boolean  expressions  which  rep- 
resent, in  symbolic  form,  the  relationship  between 
the  inputs  and  outputs  of  the  network.    As  the  number 
of  inputs  and  outputs  to  the  network  increases,  how- 
ever, the  complexity  of  these  equations  increases 
significantly  and  the  amount  of  calculation  required  to 
solve  certain  problems  becomes  prohibitive.    In  order 
to  facilitate  the  design  of  large  networks,  a  set  of 
computer  programs  has  been  prepared  which  gener- 
ates the  expressions  that  describe  the  input-output 
relationships  for  given  problems,  and  then  automati- 
cally minimizes  these  expressions,  presenting  the 
logical  designer  with  a  set  of  expressions  which  can 
be  used  to  design  the  required  network  most  effi- 
ciently.   Tliis  design  technique  makes  possible  the 
construction  of  logical  nerworks  which  perform  such 
functions  as  sine,  arc  sine  and  square  root.    When 
these  networks  are  used  as  a  part  of  the  arithmetic 
element  of  a  digital  computer,  these  functions  may  be 
yielded  by  a  single  instruction,   significantly  reducing 
the  time  required  to  solve  certain  problems.    The 
latter  section  of  this  report  describes  a  sine  instruc- 
tion which  replaces  an  angle  with  the  sine  of  that 
angle,  in  less  than  10  Msec. 


Lincoln  Lab.  ,  Mass.   Inst,   of  Tech.  ,   Lexington. 
DIGITAL  RATE  SYNTHESIS  FOR   FREQUENCY 
MEASUREMENT  AND  CONTROL,  by  T.  J.  Rey. 
Rept.  on  Contract  AF  19(122)458.  30  Oct  58,   17p. 
5  refs.  Technical  rept.  no.   188;  AD- 205  596. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  224 

Digital  rate  synthesis  is  a  transformation  of  harmonic 
synthesis  (beat  methods)  from  the  frequency  to  the 
time  domain;  the  synthesisof  harmonics  is  replaced 
by  pulse  techniques.    The  signal  whose  j)eriod  is  to  be 
nisasured  or  controlled  is  in  the  form  of  a  pulse  train 
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that  has  the  repetition  rate  X.    A  single  reference 
source  drives  a  rate  generator  which  consists  of  one 
or  more  dividing  stages  in  fixed  cascade;  the  output  of 
the  generator  is  a  sequence  of  nonuniformly  spaced 
pulses  whose  average  repetition  rate  AS  is  known 
from  the  independently  controllable  connection  be- 
tween the  individual  stages  and  their  oiiput  bus.    A 
rate  difference  detector  compares  the  rates  X  and 
AS.   The  smoothed  detector  output  has  the  proper 
sign  and  serves  to  indicate  the  magnitude  of  the  dif- 
ference or  to  reduce  the  difference  in  a  closed  loc^, 
for  example,  by  controlling  a  tuning  motor.    The 
range  of  direct  operation  is  limited  by  pulse  tech- 
niques, but  digital  and  harmonic  synthesis  can  be 
combined  with  division  and  with  phase-lock  methods 
to  stabilize  an  oscillator  over  a  practically  unlimited 
band  of  frequencies,  the  precision  and  purity  ap- 
proaching that  of  the  reference  source. 


Uncoln  Lab..  Mass.   Inst,  cf  Tech. .  Lexington. 
EFFECTS  OF  THE  FILTER  IN  OSCILLATOR 
SYNCHRONIZATION,  by  T.  J.   Rey.    Rept.  on 
Contract  AF  19(122)458.    14  May  58,   21p.    13  refs. 
Technical  rept.  no.    181;  AD- 133  854.  ,  . .  ^, 

Order  from  LC  mi$2.  70.  phH  80  PB  144  301 

Automatic  phase  control  (APC)  systems  with  sinus- 
oidal reference  are  analyzed;  expressions  are 
presented  for  the  stability  and  the  noise  bandwidth 
at  lock.    The  limit  of  the  pull-in  range  is  determined, 
and  the  result  is  in  good  agreement  with  experiment. 


Litton  Industries,  College  Park    Md. 
SURFACE  WAVE  ANTENNA  STUDY,  by  Murray 
Hoffman.   Final  rept.  on  Contract  ^^  l^^tll^^J'^-^T 
[19591  95p.   14  refs.  AFCRC-TR-57- 188;  AD- 133  637. 
Order  from  LC  mi$5.  40.  ph$15.  30  PB  138  427 

The  basic  array  parameters  useful  to  the  antenna  de- 
signer were  investigated  during  the  study.    These  in- 
cluded relative  slot  excitation,  ground  plane  current 
distribution,  control  of  phase,  a  study  of  the  normal- 
ized impedance  of  the  slots,  the  radiation  efficiency 
of  the  antenna,  and  the  development  of  production 
techniques.    The  various  nnethods  for  launching  the 
wave  onto  the  ground  plane  were  not  covered  in  the 
study.    Instead,  a  horn  launcher  similar  to  one  used 
by  King  was  employed  to  couple  to  the  ntKxJe  and  its 
characteristics  were  taken  into  account  in  the  analysis. 


Marathon  Battery  Co. ,  Wausau,  Wis  . 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MAG- 
NESIUM BATTERIES,  DRY  CELL  TYPE 
BA-270/U-XM.  by  George  H.  Schroeder.  Quarterly 
progress  rept.  no.  10,  8  Mar-7  June  57,  on  Contract 
DA  36-039-SC-66081.  [1957]  8p.  AD-157  210. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  138  105 

The  basic  design  of  the  cell  loading  machine  has  been 
completed.  There  has  been  no  cell  fabrication  during 
this  period.    (See  also  PB  129  922) 


Marathon  Battery  Co. ,  Wausau,  Wis  . 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MAG- 


NESIUM BATTERIES,   DRY  CELL  TYPE 
BA-270/U-XM,  by  George  H.  Schroeder.  Quarterly 
progress  rept.  no.  11,  8  June-7  Sep  57,  on  Contract 
DA  36-039- sc -66081.  [1957]  8p.  AD-157  208. 
Order  from  LC  mi$1.80,  ph$1.80  PB  138  104 

The  design  of  the  cell  loading  equipment  has  been 
completed  and  fabrication  is  quite  well  along.    (See 
also  PB  138  105) 


Marathon  Battery  Co. ,  Wausau,  Wis. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MAG- 
NESIUM BATTERIES,    DRY  CELL  TYPE  BA-270/U- 
XM,  by  George  H.  Schroeder.   Quarterly  progress 
rept.  no.   12,  8  Sep- 7  Dec  57,  on  Contract  DA  36- 
039-SC-66081.    [1957]  lOp.  AD-157  209 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  106 

The  machine  for  loading  the  lined  Mg  cups  with  mix 
was  completed.   The  machine  receives  the  mix  from 
a  hopper,  mechanically  extrudes  it  into  molds  and 
dies,  and  subsequently  pushes  the  mix  from  the  mold 
into  a  positioned,  lined  Mg  cup.    Experiments  indi- 
cated that  the  machine  will  operate  satisfactorily 
with  mixes  that  are  too  wet  to  handle  on  conventional 
battery  fabricating  equipment.  (See  also  PB  138  104) 


Material  Lab. ,  New  York  Naval  Shipyard,  Brooklyn. 
SPECIFICATION  DEVELOPMENT  ON  "ENAMEL-B" 
FILM  INSULATED  HIGH  TEMPERATURE  MAGNET 
WIRE,  by  H.  Pinski.    Final  rept.   19  Mar  59,   17p. 
Lab.  projea  4861-F-27,  Pt.  8. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  124 

Evaluation  of  film  insulated  magnet  wires  for  infor- 
mation purposes  and  for  further  development  of 
specification  MIL-W-19583(NAVY). 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
FINAL  REPORT  ON  CONTRACT  AF  19(604)1949, 
by  K.   M  Siegel.  Rept.  for  1  Oct  56-31  July  59. 
July  59,  7p.  27  refs.   Rept.  no.  2591-5- F;  AFCRC- 
TR-59-179;  AD- 225  015. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  144  319 

The  major  effort  was  the  writing  of  an  instruction 
manual.    The  purpose  of  this  manual  is  to  tell  engi- 
neers, mathematicians,  and  physicists  (with  only  an 
undergraduate  course  in  electromagnetic  theory  and 
the  usual  undergraduate  courses  in  applied  mathe- 
matics) how  to  compute  the  radar  cross  sections  of 
aircraft  and  missiles. 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
TRANSISTORIZED  CIRCUITS  FOR  USE  IN  SPACE - 
RESEARCH  INSTRUMENTATION,   by  L.  H.  Brace. 
InstrumentatiOTi  rept.  no.  1  on  Contracts  DA  20-018- 
509-ORD-103;  AF  19(604)1843;  AF  19(604)1948;  and 
DA  36-039-SC-78131.    Oct  59.  31p.  5  refs.    2521; 

2804:  2597;  2816rl-3-S. 

Order  from  LC  mi$3. 00.  ph$6.  30  PB  144  196 

The  development  of  various  accessory  circuits  for  use 
in  space  research  instrumentation  is  described.    The 
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circuits  include  dc  current  detectors,  voltage-con- 
trolled oscillators,  voltage  generators,  timers  and 
dc-dc  convenors. 


Microwave  Associates,  Inc.,  Burlington,  Mass. 
DEVELOPMENT  OF  DIODE  TlTPE  50649B,  by 
R.  B.  Collins.  Quarterly  progress  rept.  no.  3, 
1  Dec  58-28  Feb  59,  on  Contract  DA  36-039-sc-78021. 
[1959]  18p. 
Ortler  from  LC  ml$2.40,  ph$3^30  PB  144  154 

The  final  electrical  and  n^chaiiical  design  of  the  diode 
are  discussed.  The  preparations  for  the  Pilot  Pro- 
duction Run  are  described.  (See  also  PB  142  761) 


Burlington,  Mass. 

IROWAVE  DIODE. 
1  Nov  58-31  Jan  59, 
.  [1959]  18p.  1  ref. 


Microwave  Associates,  Inc 
VARIABLE  CAPAQTANCE 
Quarterly  progress  rept.  no. 
on  Contract  DA  36-039-sc-78; 
AD-215  451. 
Order  from  LC  mi$2.40,  ph$3,.30  PB  143  977 

Two  of  the  main  technical  problems  to  be  solved  on 
this  contract  are  electrical  evaluation  and  packaging. 
In  Chapter  1,  9600  Mc  impedance  measurements  are 
compared  with  1000  Mc  measulrements  made  at  Bell 
Telephone  Laboratories  .  Agraement  is  fairly  good. 
The  9600  Mc  measurements  aie  generally  more 
sensitive.  A  hermetically  seajed  package  is  required. 
The  soft-glass  package  used  bv  many  manufacturers 
of  low-frequency  diodes  was  tested  by  fabricating  sili- 
con varactors  in  it.   The  cutofi  frequency  of  these 
varactors,  measured  at  9600  Mc  was  much  lower  than 
for  similar  varactors  made  in  a  ceramic  package, 
according  to  results  given  in  Chapter  2. 


Microwave  Engineering  Labs.  ,  Inc.  ,  Palo  Alto. 

Calif. 
RESEARCH  AND  DEVELOPMENT  OF  A  SOLID 
STATE   PARAMAGNETIC  MA$ER,  by  Roy  W.  Roberts 


Quarterly  progress  rept.  no. 
on  Contract  AF  19(604)4071. 
TN-59-551;  AD-226  814. 
Order  from  LC  mi$2.  40,  ph$:^  30 


1,   10  Mar-9  June  59. 
^  July  59.   I9p.  AFCRC- 


PB  143  973 


Successful  nnasering  has  been  achieved  in  several 
slow- wave  structures  with  typical  figures  of  10  db 
gross  gain  over  a  60  mc  band^'idth.  Both  grounded 
(bandpass)  and  ungrounded  (loW  pass)  combs  have  been 
used  with  the  ungrounded  com)  giving  the  best  results. 
Non- reciprocal  operation  has  been  obtained  by  use  of 
a  poly- crystalline  yttrium  irai  garnet  slab  on  the  side 
of  the  comb  opposite  from  the 
backward  attenuation  of  15  db. 


ruby  giving  a  typical 
(See  also  PB  142  347). 


Microwave  Lab.  ,   Stanford  U 
A  PROPOSED  MILLIMETER- 
G.  S.  Kino.    Technical  note  or 
Sep  59.  20p.   11  refs.    M.  L 
TN- 59-890. 
Order  from  LC  mi$2.  40,  pht3.  30 


Calif. 
WAVE  GENERATOR,   by 
Contract  AF  49(638)415. 
rept.  no.  606;  AFCRC- 


A  millimeter-wave  generator],  using  a  waveguide  filled 
with  a  plasma  of  uniform  crops -sectional  c^nsity,  but 
with  an  axial  density  variatioh  of  the  form  rQ(l+-  a 
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sin  YZ).  is  discussed.  It  is  shown,  by  solving  the  wave 
equation  for  the  system,  that  slow- wave  space  har- 
monics, although  usually  of  small  amplitude,  can  have 
the  property  that  their  electric  fields  are  maximum  at 
the  center  of  the  guide  and  minimum  at  its  walls.  The 
design  of  a  possible  1-mm  backward- wave  oscillator 
operating  at  2.  5  kv  with  approximately  12  ma  starting 
current  is  dealt  with.  This  design  is  postulated  on  the 
assumption  that  the  so-called  Langmuir  "electrostatic 
sound  waves"  or  similar  modes  may  be  used  to  set  up 
the  necessary  density  variation  in  the  plasma. 


Microwave  Lab.  ,  Stanford  U. .  Calif. 
RESEARCH  IN  MICROWAVE  TUBES    Scientific 
status  rept.  no.  9  (Final),    1  June  56-30  Sep  58,  on 
Contract  Nonr- 225(26);  Continuation  of  Contract  DA 
36-039-SC-63178.    Sep  58,   I6p.  4  refs.    M.   L.   rept. 

no.  546. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  314 

The  first  project  involved  development  work  on  vac- 
uum wmdows  for  high-power  microwave  tubes.    This 
is  a  significant  asjject  of  the  development  of  long-life, 
sealed-off  tubes,  and  of  the  development  of  higher 
power  broadband  tubes.    At  the  close  of  this  contract 
a  test  facility  for  high-power  windows  had  been  con- 
structed and  was  in  operation.    This  instrument  is 
called  a  "Circulator,  "  and  is  being  used  for  the  testing 
of  a  number  of  types  of  high -power  windows.    The  cir- 
culator, after  some  revision,  has  proved  to  be  a  very 
satisfactory  device.    Pbwer  gains  on  the  order  of  20 
may  readily  be  obtained,  and  it  is  possible  to  subject 
the  windows  under  test  to  peak  powers  of  20  megawatts 
or  higher.    A  number  of  tests  have  already  been  made, 
using  both  actual  operating  windows  and  also  slabs  of 
various  experimental  materials.    These  are  reported' 
here,  and  a  description  erf  the  circulator  and  its  oper- 
ation is  given.    Use  of  this  device  will  undoubtedly 
contribute  significantly  to  the  understanding  of  the 
mechanisms  of  failure  in  high-power  windows. 


Microwave  Research  Inst.  ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y.  „^.™^ 

MODAL  ANALYSIS  AND  SYNTHESIS  OF  ELECTRO- 
MAGNETIC FIELDS,    by  L.   B.   F^^^!^^"  ^"^^._„„, 
N.   Marcuvitz.    Rept.  on  Contract  AF  19(604).^0cH. 
19  June  59,   85p.   6  refs.    Research  rept.  R-726-59; 
PIB-^54;  AFCRC-TN-59-583.  «,,.^o^, 

Order  from  LC  mi$4.  80.  ph$13.  80  PB  144  341 

Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn.  N.  Y.  ^^^„ 

ON  THE  IDENTIFICATION  AND  COMMAND  PROB- 
LEMS IN  COMPUTER- CONTROLLED  ADAPTIVE 
SYSTEMS,  by  E.  Mishkin  and  R.  A.  Haddad.    Rept.  on 
Contract  DA  30-069-ORD-2646.    3  Sep  59,  36p. 
6  refs.    Research  rept.  R-767-59;  PIB-695;  OOR  rept. 
2268-1-E. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  213 

In  order  to  satisfy  stringent  performance  require- 
ments in  a  dynamic  process,  a  computer  is  incorpo- 
rated as  a  central  element  in  the  feedback  loop.    The 
computer  performs  the  dual  task  of  identifying  or 
measuring  the  process'  dynamics,  and  thence  generat- 
ing an  appropriate  command  or  actuatmg  signal  so 
as  to  satisfy  the  overall  specifications.    The  family 
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of  singularity  functions  (steps,  ramps,  confluent 
parabolas)  is  used  as  the  command  signal.    The  pioc 
ess'  dynamics  is  monitored  and  identified  by  the 
computer  without  recourse  to  interrupting  test  sig- 
nals such  as  periodic  impulses  or  white  noise.    The 
stored  energy  term  inherent  in  many  measurement 
problems  in  continuous  processes  is  accounted  for 
in  a  novel  manner. 


Microwave  Research  Inst.  ,  Polytechnic  Inst,   of 

THEORY"bF''IHIN  DIELECTRIC  COVER  ON 
SLITTED  RECTANGULAR  WAVEGUIDE  AKTENNA. 
by  S.  Nishida.   Rept.  on  Contract  AF  19(604)2031. 
13  July  59.  25p.   3  refs.   Research  rept.   R-754-59; 
PIB-682;  AFCRC-TN-59-593. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  989 

A  thin  dielectric  sheet  or  slab  which  covers  die  radi- 
ating surface  of  a  slitted  rectangular  waveguide  can 
serve  as  a  radome  for  this  type  of  leaky  wave  antenna. 
Theoretical  expressions  are  derived  for  the  propaga- 
tion constants  of  a  leaky  wave  on  a  slitted  rectangular 
waveguide  which  is  covered  by  such  a  dielectric  slab. 
Numerical  results  are  presented  in  graphical  form  and 
show  that  only  the  attenuation  constant  of  the  leaky 
wave  is  significantly  affected  by  the  presence  of  the 
dielectric  slab  when  its  thickness  is  comparable  to  or 
greater  than  the  width  of  the  narrow  slit. 


Minneapolis- Honeywell  Regulator  Co. ,  Mi""- 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  GER- 
MANIUM POWER  TRANSISTORS,  by  V.   K.    Erickson. 
D    I.  Noggle  and  others.   Final  rept.  for  31  M^r  55' 
30  Sep  57  on  Contract  DA  36-039- sc-66044.    [1957] 

^der^from^LC  mi$ll.  10.  ph$63.  60       PB  138  086 

Industrial  preparedness  studies  were  undertaken  to 
develop  a  Ge  power  transistor,  and  to  develop  facili- 
ties and  equipment  to  mass  reproduce  this  transistor. 
Extreme  precautions  must  be  observed  to  avoid  con- 
tamination of  the  transistor  during  fabrication  and 
assembly.    Experimentation  established  that  a  solid 
encapsulating  fUl  is  detrimental  to  the  electrical 
characteristics  of  the  transistor.    A  solder  seal  was 
also  unsatisfactory  in  that  the  solder  flux  introduces 
contamination.    Some  type  of  mechanical  seal,  such 
as  welding,  must  be  used.    Extremely  close  control 
must  be  maintained  over  the  alloying  of  the  emitter, 
collector,  and  base  ring  to  the  Ge  die  during  the 
time- temperature  cycle.    High  temperature  condition- 
ing (48  hr  at  100^0  tends  to  stabUize  the  electrical 
characteristic  of  the  transistor.    To  obtain  the  most 
efficient  dissipation  of  heat  from  the  transistor  junc- 
tion, the  thermal  resistance  of  the  conduction  path 
from  the  collector  to  the  external  heat  sink  must  be 
as  low  as  possible.    A  good  heat  flow  path  from  the 
transistor  to  the  mounting  surface  is  obtained  by 
machining  an  angle  of  QOIS'  on  the  bottom  surface  of 
the  base  block  assembly.    A  64;\in.   maximum  sur- 
face roughness  on  this  surface  also  insures  a  low 
thermal  interface  resistance.    The  effect  of  emitter 
geometry  on  the  current  carrying  capacity  of  the 
transistor  is  discussed. 


Missouri  U.,  Columbia. 
ELECTROCHEMICAL  SYSTEMS  FOR  USE  IN  LOW 
TEMPERATURE  BATTERIES,  by  G.  V.   Lago, 
I    P    Karnes  and  others.    Final  repc.  for  17  Dec  58- 
15  Mar  59  on  Contract  DA  36-039-sc-74994.    [1959] 

Sder  fror^*LC  mi$3.  60,  ph$9.  30  PB  143  899 

The  conductivities  of  KSCN-CH3CN,  KSCN-C2H5CN 
and  NaC104-C2H5CN  systems  with  and  without  H2O 
have  been  investigated  for  both  dilute  and  concen- 
trated solutions.    Freezing  point  measurements  for 
the  more  concentrated  electrolyte  solutions  were 
made.    In  addition  the  viscosities,  dielectric 
constants,  and  densities  of  the  solvents  have  been 
determined.    Load  tests  have  been  made  on  a  number 
of  experimental  cells  employing  KSCN-H2O-CH3CN 
electiolyte,  Mn02  3iawinigan  Black  cathodes  and 
either  Mg  or  Zn  anodes.   Initial  and  final  "no  load" 
voltages  have  been  measured  as  well  as  the  anodic 
voltages.    Preliminary  tests  on  cells  employing 
NaCl04-H20-C2H5CN  as  electrolyte  have  been 
made.   The  load  tests  were  made  at  room  tempera- 
ture, -45,   -50,  and  -540C.   The  causes  and  effects 
of  polarization  and  internal  resistance  were  also 
studied.  (See  also  PB  142  864) 


Naval  Avionics  Facility.  Indianapolis,  Ind. 
THE  NOPI-WURF  SUB-AUDIO  FREQUENCY  NOISE 
GENERATOR,    by  Robert  E.  Harrison.    Jan  58.  30p. 
3  refs.    NAFI-TP-39.  ,..  ,oc 

Order  from  LC  mi$2.  70,  phH  80  PB  144  185 

This  report  describes  a  noise  generator  particularly 
suited  for  use  in  the  simulation  and  study  of  noise 
problems  in  fire  control  computers  and  other  types  of 
electromechanical  systems  operating  in  the  frequency 
range  from  zero  to  thirty  cycles  per  second.    This 
equipment  was  developed  by  the  Washington  University 
Research  Foundation,  St.  Louis,  Missouri,  under 
contracts  l63s-577  and  163s- 1039  in  conjunction  with 
a  radar  noise  study  program.    This  report  was  written 
in  October  1953.  but  was  not  prepared  for  publication 
due  to  termination  of  the  author  at  that  time.    U  is  be- 
ing published  now  because  the  noise  generator  de- 
scribed is  currently  in  use,  and  the  material  herein 
should  prove  useful. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  REVIEW  OF  MASER  AMPLIFIERS,  by  Albert  J. 
Jaske.   17  July  58,  21p.  15  refs  .  NOTS-2031; 

NAVORD  rept.  5889.  ..^n-r-r 

Order  from  LC  mi$2.70.  ph$4.80  PB  144  077 

The  theory  of  operation  of  both  the  gas  and  solid-state 
maser  is  presented,  and  aspects  of  its  use  as  a 
microwave  amplifier,  such  as  band  width  and  noise, 
are  discussed. 


Naval  Research  Lab. .  Washington,  D.  C 
AN  INVESTIGATION  OF   IMPULSE- VOLTAGE 
BREAKDOWN  IN  POLYETHYLENE,   by  C.  R.  Vail. 
Final  rept.  9  Dec  59.  58p.   17  refs.    NRL  rept    5374. 
Order  from  OTS  $1.50  PB  151955 

The  study  of  the  characteristics  of  dielectric  break- 


269 


down  in  commercial  polyethylejie.  under  applied  high- 
voltage  impulses,  divides  naturally  into  two  parts: 
one  concerned  with  single- impulse  breakdown  during 
the  period  of  rise  of  overvoltag|e  impulses  and  the 
other  concerned  with  multiple-impulse  breakdown  at 
gradients  below  the  threshold  itvel  for  single- 
impulse  breakdown.    Single- im^)ulse  breakdown  is 
shown  to  be  a  function  of  rise  rjate,   and  to  be  charac- 
terized by  breakdown  gradients  that  exceed  the  dc 
breakdown  level  for  very  high  ^ise  rates  but  that  may 
fall  well  below  the  dc  level  for  lesser  rise  rates.    It 
appears  to  be  independent  erf  thickness  in  the  range 
from  1.  5  to  26.  5  mils.    The  fait  that  single- impulse 
breakdown  data  fit  an  extremal  distribution  suggests 
the  applicability  of  the  weakest-link  theory.    Al- 
though multiple-impulse  breakdown  data  are  too  few 
for  drawing  statistically  significant  conclusions, 
there  is  some  evidence  that  th^re  is  an  inverse  rela- 
tion between  breakdown  gradient  and  number  <rf  im- 
pulses to  breakdown.    It  is  contluded  that  the  process 
of  impulse  breakdown  in  commjercial  polyethylene 
involves  a  mechanism  of  electfon  avalanching  that  is 
influenced,  for  the  lower  rise  i-ates,   by  partial 
breakdown  associated  with  foreign  matter,  imperfec- 
tions, and  voids,  while  for  higher  rise  rates,  it  is 
strongly  influenced  by  "electrcjde  conditioning"  due 
to  emission  from  the  cathode.  I  Prestressing  is 
thought  to  increase  the  breakd<)wn  voltage  through  the 
electrode  conditioning  processi  and  through  a  process 
of  repairing  defects  in  the  material. 


New  York  U.   Coll.   of  Engineering.  N.  Y. 
OPTIMIZATION  OF  THE  ADAPTIVE  FUNCTION  BY 
Z- TRANSFORM  METHOD,  by  S.  S.  L.  Chang.    Rept. 
on  Contract  AF  49(638)586.    June  59.  39p.   15  refs.  ^ 
Technical  rept.  400-6;  AFOSk-TN-59-585; 

AD-2I7  032.  I  ...o-,^ 

Order  from  LC  mi$3.  00,  ph$4.  30  PB  144  276 

A  study  is  made  on  the  optimisation  erf  the  adjustment 
process  in  a  self-optimizing  System  under  rather 
general  assumptions.    The  sy$tem  is  designed  to  keep 
a  performance  parameter  m  Either  at  a  prescribed 
value  or  at  an  unknown  extremal  value.    A  direct 
measurement  on  m  is  made,  and  the  adjustment  is 
based  on  measured  m  only.    I^actors  considered  are 
(1)  the  finite  measuring  internal.  (2)  the  necessity  of 
looking  ahead  one  interval,  (3)  the  probable  error  in 
measurement,  and  (4)  the  changing  situation.    A  set  of 
weighting  factors  on  present  »nd  past  data,  and  the 
proper  value  of  test  bias  for  extremal  seeking  systems, 
are  determined  by  a  least  square  optimization  proc- 
ess.   The  criterion  of  optimiaation  is  least  reduction 
in  m  for  peak  seeking  systems  and  least  square  error 
in  m  for  systems  with  prescribed  value  of  m.    Two 
types  erf  extremal  seeking  sy$tems  are  studied.    The 
alternate  biasing  systems  ar*  found  to  be  superior  in 
performance  compared  to  tha  derivative  sensing 
systems. 


rOxfordU.  (Gt.  Brit.)] 
AN  S-BAND  FERRITE  ISOLATOR  FOR  USE  WITH 
A  LINEAR  ACCELERATOR.  Technical  note  no.  1  on 
Contract  AF  61(514)1183.  [1958]  5p.  4  refs  .  AFOSR- 
TN- 58-654:  AD- 162  185. 
Older  from  LCmi$l. 80,  phSl. 80  PB  138  108 


A  ferrite  isolator  that  handles  1  megawatt  of  S-band  is 
described.   Results  that  show  the  great  advantage  of 
usir^  an  isolator  when  operating  a  magnetron  with  a 
narrxjw  bandwidth  load  are  given .  It  is  pointed  out  that 
the  use  of  isolators  gives  designers  of  electron  accel- 
erators freedom  to  use  very  high  Q  or  variable  im- 
pedance devices . 


Pacific  Semiconductors,   Inc. ,  Culver  City,  Calif. 
TRANSISTOR,    JUNCTION.    DIFFUSED  BASE,    R.  F. 
POWER  OSCILLATOR,  by  S.  H.  Barnes,  P.  H.  Dirn- 
bach  and  others.  Quarterly  progress  rept.  no.  1, 
27  June-30  Sep  58,  on  Contract  DA  36-039-sc-78033. 
68p.  4  refs. 
Order  from  LC  mi$3.  90,   ph$10.  80  PB  144  153 

Preliminary  processes  for  the  fabrication  of  a  1  w, 
70  mc  transistor  are  described.  The  transistor  struc- 
ture is  discussed  and  a  brief  summary  of  the  design 
equations  given.  Mechanical  environmental  tests  which 
have  been  performed  to  date  are  discussed.  The 
electrical  characteristics  at  100  state  of  the  art  sam- 
ples delivered  at  the  end  of  this  period  are  tabulated 
and  distributions  of  the  important  parameters  are 
plotted  and  discussed. 


Pacific  Semiconductors,   Inc.,  Culver  City,  Calif. 
TRANSISTOR,    JUNCTION,    DIFFUSED  BASE,    R.   F. 
POWER  OSaLLATOR,  by  S.  H.  Barnes,  L.  Brovim 
and  others.  Quarterly  progress  rept.  no.  2,  30  Sep - 
30  Dec  58,  on  Contract  DA  36-039-^c-78033.  [1959] 

43p.   4  refs.  „„   w.  ,ca 

Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  156 

The  processes  for  the  fabrication  of  the  1  watt,  70  mc 
power  oscillator  transistors  have  remained  basically 
the  same  as  in  the  previous  report,  but  improvemous 
in  process  control  and  reliabUity  have  been  stressed. 
Process  control  effort  has  been  particularly  heavy  in 
the  diffusion  processes.  Environmental  tests  have 
been  initiated  and  are  providing  valuable  feed-back 
information.  Progress  in  the  design  and  developmoit 
of  a  new  environmentally- secure  package  capable  of 
handling  the  required  power  dissipation  and  stiU  ad- 
hering to  the  TO- 9  dimensions  is  described.  Charac- 
terization of  the  contract  transistors  is  continuing. 
Oscillator  and  amplifier  circuitry  and  measurements 
are  discussed.  (See  also  PB  144  153) 


Philco  Corp.  .  PhUadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SILICON 
MICROWAVE  DIODES,  by  W.  H.   Forster.  Quarterly 
rept    no.   1.  1  July- 30  Sep  57.  on  Contract  DA  36-039 
8C-75943.   [1957]  43p.   1  ref. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  138  098 

Tools  to  fabricate  1N26  and  1N78  silicon  microwave 
diodes  have  been  designed  and  built  during  this  period. 
Diodes  have  been  assembled  in  order  to  check  these 
tools  and  to  develop  fabrication  techniques.    No  at- 
tempt has  been  made,  as  yet.  to  obtain  an  hermetic 
seal  in  these  diodes.    Various  bead  materials  have 
been  tried  in  order  to  determine  the  optimum  material 
with  respect  to  electrical  -requirements  and  hermetic 
sealing. 


Philco  Corp.  .  Philadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SILICON 
MICROWAVE  DIODES,  by  W.  H.   Forster.   Quarterly 
rept.  no.  2,  1  Oct- 31  Dec  57.  on  Contract  DA  36- 
039-SC-75943.  [1958]  33p.   1  ref. 
Order  from  LC  ml$3.00,  ph$6.  30  PB  138  102 

Silicon  microwave  diodes  types  IN26  and  1N78  pro- 
duced on  a  pilot  production  line. 


Philco  Corp.  .  Philadelphia.  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SILICON 
MICROWAVE  DIODES,  by  W.  H.   Forster.  Quarterly 
rept.  no.  3,  1  Jan- 3 1  Mar  58.  on  Contract  DA  36- 
039-SC-75943.   [1958]  34p.   3  refs.  AD- 206  159. 
Order  from  LC  miV3.  00,  ph$6.  30  PB  138  103 

Types  1N26  and  1N78  silicon  microwave  diodes  were 
prepared.    (See  also  PB  138  102) 


RCA  Service  Co.  .  Camden,  N.  J. 
ELECTRONIC  DESIGNER  S  SHOCK  AND  VIBRATION 
GUIDE  FOR  AIRBORNE  APPLICATIONS,  by  Robert  E. 
Barbiere  and  Wayne  Hall.   Rept.  on  Contract  AF 
AF  33(616)3257.  Dec  58,  260p.   126  refs.  WADC  Tech- 
nical rept.  58-363,  AD- 204  095. 
Order  from  OTS  f4.  00  PB  161  299 

Improvements  in  the  mechanical  design  of  airborne 
electronic  equipnient  have  not  kept  pace  with  advances 
in  electrical  design.    The  resulting  major  inadequacy 
has  been  the  inabUity  at  some  equipments  to  resist  a 
shock  and  vibration  environment.    This  book  is  a  guide 
for  the  designer  of  airborne  electronic  equipment  to 
aid  him  in  designing  resistance  to  shock  and  vibration 
into  equipments.    Both  the  theoretical  and  practical 
aspects  of  shock  and  vibration  are  covered.    The  dis- 
cussion of  shock  and  vibration  concepts  and  the  philo- 
sophical approaches  to  shock  and  vibration  problems 
serve  as  a  foundation  for  understanding  the  complete 
publication.    This  makes  it  unnecessary  for  the  elec- 
tronics designer  to  have  prior  shock  and  vibration 
knowledge.    Environmental  data  reveal  to  the  designer 
the  levels  of  shock  and  vibration  excitation  to  ,/hich 
electronic  equipments  are  subjected.    The  practical 
applications  of  shock  and  vibration  design  practices 
are  emphasized.    The  relative  susceptibilities  of  com- 
ponent parts  and  the  effects  of  the  mounting  orientation 
of  component  parts  in  the  equipment  are  presented. 
Also  covered  are  the  design  of  racks  and  chassis  for 
best  resistance  to  shock  and  vibration  and  the  use  of 
auxiliary  ntans.  such  as  damping  or  isolation,  for 
either  resisting  or  changing  the  environment.    The 
balance  of  the  design  guide  considers  the  test  methods 
and  facilities  that  can  give  reasonable  assurance  that 
the  equipment  will  eventually  be  able  to  withstand  its 
operational  environment    A  thorough  discussion  is 
given  of  shock  and  vibration  simulators  and  instru- 
mentation as  well  as  the  philosophy  of  performing 
laboratory  tests. 


Rome  Air  Development  Center,  Griffiss  AFB.  N.  Y. 
AUTOMATIC  GROUND  CONTROL  APPROACH  SYS- 
TEM AN/MSN-3,  by  Rainey  M.  Brooks  and  William 
F.  Hoy.  June  59.  69p.   RADC-TR-59-32.  AD-228  502. 
superseded,  AD-211  936. 
Order  from  LC  mi$3.  90.  ph$10.  80  PB  144  219 


This  report  presents  a  general  description  of  the 
AGCA  System  and  the  results  of  evaluation  tests  on 
the  system.    The  tests  proved  that  the  AGCA  System, 
utilizing  the  AN/MSN-3  and  the  AN/ARR-43,  will 
provide  USAF  with  an  approach  capability  it  does  not 
now  operationaUy  possess.    The  report  also  includes 
the  final  tests  on  the  nxxlified  Serial  #2  AGCA  Sys- 
tem, as  accepted  by  RADC  prior  to  E  &  ST  by  Air 
Proving  Ground  Center. 


Rome  Air  Development  Center.  Griffiss  AFB,  N.  Y. 
THE  EFFECTS  OF  WIDE-BAND  SIGNALS  ON  RADAR 
ANTENNA  DESIGN,  by  Lawrence  R.  Dausin,  Kenneth 
E.  Niebuhr,  and  Nils  J.  Nilsson.    July  59,  20p.  6  refs. 
RADC-TN-59-178;  AD-216  023. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  080 

The  angle  of  arrival  of  a  plane  wave  incident  on  a  line 
aperture  depends  on  the  bandwidth  of  the  incident  signal 
as  well  as  on  the  extent  of  the  aperture.    Conventional 
antenna  theoryassumes  the  angular  resolution  of  an  an- 
tenna depends  only  on  the  aperture  extent  and  illumina- 
tion function.  However,  by  auto-correlation  techniques 
further  angular  resolution  can  beobtained.   This  addi- 
tional directivity  depends  on  the  extent  of  the  signal 
bandwidth.    The  obtainable  directivity  information  for 
line  arrays  depends  on  the  aperture  illumination  func- 
tion and  the  auto- correlation  function  of  the  incident 
signal.  In  view  of  the  vast  amount  of  available  informa- 
tion concerning  conventional  antennas,  the  results  of 
this  report  have  been  related  to  conventional  antenna 
theory.    The  antenna  designer  can  specify  the  desired 
directivity  pattern  in  terms  of  a  conventional  single- 
frequency  aperture  iUumination  function.  The  effects 
of  this  single  frequency  illumination  function  can  then 
be  achieved  for  wideband  s  ignals  by  a  s  impler  illumi- 
nation function.  Some  examples  of  the  theory  are 
given. 


Rome  Air  Developnrkent  Center,  Griffiss  AFB,  N.   Y. 
IMPROVED  MILITARY  BEACON  SYSTEM,   by  Olindo 
A.  Tagliaferri.  Sep  59.  31p.   RADC-TN-59-235; 
AI>226  863. 
Order  from  LC  mi$3. 00.  ph$6.  30  PB  144  298 

The  continued  development  and  use  of  the  Mark  X  SIF 
Beacon  System  has  generated  many  problems  espe- 
cially in  reference  to  high  density  employment  areas. 
The  ability  of  the  system  to  operate  in  a  particular 
congested  area  is  part  of  an  overall  test  program  con- 
ducted in  the  New  York  City  area.    New  techniques  to 
suppress  side  lobe  interference  and  fruit  are  described. 
Test  results  are  given  and  it  is  concluded  that  re- 
ceiver subtraction  shows  promise  of  significantly  re- 
ducing ring  around  and  eliminating  fruit  on  the  display. 


Rc«ne  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
SOLID  STATE  REAL  TIME  FAULT  ALARM  FOR 
TELETYPE  EQUIPMENT,    by  Murray  Kesselman. 
Sep  59,   17p.  RADC -TR -59- 70. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  484 

A  solid-state  real-time  fault  alarm  was  developed  to 
alert  Communications  Center  operators  to  malfunctions 
in  automatic  operation  of  cryptographic  equipment.   A 
detailed  technical  discussion  of  the  equipment  is  given. 
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Rome  Air  Development  CenUr,  Griff iss  AFB,  N.   Y. 
TRANSISTORIZED.   FOUR -CHANNEL  RADIO  RE- 
MOTE CONTROL  UNIT  (CONTROL,   RADIO  SET 
C- 2767/ MR)  by  John  J.  Cuba  and  WiUiam  E.  Wilbur. 
Aug  59,  29p.   RADC-TR-59-108:  AD-225  510. 
Order  from  LC  mi$2.  70,  phH  80  PB  144  070 

This  rqjort  describes  a  radio  remote  control  unit 
(Control,  Radio  Sec  C-2767/M|<)  developed  by  the 
Rome  Air  Development  Center  and  fabricated  by  Allen 
B.   DuMont  Laboratories,   Inc.    The  unit  provides  two- 
wire  operational  control  of  fro^  one  to  four  con  - 
tinuous-wave  or  voice- mod ulaced  transmitters  and/ or 
receivers  (channels)  from  a  central  location  (up  to 
three  miles  from  the  radio  equipments).    All  operating 
controls  for  radio  equipments  ^e  grouped  by  channel 
on  the  front  panel  of  the  unit,    "three  radio  remote  con- 
trol units  may  be  interconnected  to  provide  a  maxi- 
mum of  12  channels  at  one  location.    Channels  may  be 
shared  by  paralleling  up  to  eigfct  radio  remote  control 
units  situated  at  widely  separated  locations.    Lockout 
circuitry  incorporated  in  the  uiits  prevents  the  use  of 
a  shared  channel  at  more  than  hne  location  at  a  time, 
thereby  eliminating  any  interference  or  confusion.  The 
unit  is  of  compact  design,  is  transistorized,  and  fea- 
tures plug- in  modular  construcltion.    Side- tone  oscilla- 
tors enable  monitoring  of  c-w  transmissions,  and 
squelch  circuits  elimin?te  outp^it  noise  when  receivers 
are  not  in  use. 


bervo  Corp.  of  America,  Ne>|  Hyde  Park,  N.  Y. 
DEVELOPMENT  OF  A  DIRECT- READING   FRE- 
QUENCY METER.    Final  progress  rept .  for 
1  Nov  53-31  Dec  54  on  Contract  DA  36-039-sc- 15416. 
5  Apr  55,  186p.  23  ref s  .  SCA-S700-RQ5. 
Order  from  LC  mi$8.40,  ph$2^.80  PB  144  021 

The  format  of  the  present  repok  is  arranged  so  that  a 
reader  familiar  with  the  prece4ing  quanerly  repons 
can  turn  directly  to  Section  2  which  describes  the 
work  performed  in  the  interval  |from  18  November 
195o  to  31  December  1954.   In  Section  2  it  is  shown 
that  a  frequency  meter  based  oa  the  simplified  instru- 
mentation has  been  developed  a^  far  as  the  available 
wide- range  tuning- element  an  permits  .   An  experi- 
mental model  of  limited  perfonjiance  has  been  con- 
structed. It  is  concluded  that  this  basic  method  of 
frequency  measurement  is  sound  and  wonhy  of  further 
development  particularly  for  hi|her  frequency  use. 
Component  development  is  essential  in  regard  to  the 
wide- range  tuning  element  and  Is  desirable  in  regard 
to  the  counter  or  register  element.  A  reader  not  fa- 
miliar with  the  preceding  reports  should  direct  his 
attention  first  to  Appendix  B,  which  summarizes  the 
total  work  performed  from  the  initiation  of  the  pro- 
ject in  September  1951  to  Novernber  1953.  Appendix 
B  describes  the  originally-propOsed  instrumentation 
of  the  basic  method  of  frequency  measurement  and 
the  greatly  simplified  instrumei|tation  which  was  later 
adopted  for  developmem  .  Operating  sequences  and 
the  development  of  the  functional!  elements  are  also 
treated  in  Appendix  B. 


Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif. 
EXPERIMENTS  ON  A  HKUH-PEEFORMANCE  CAV- 
ITY MASER  USING  RUBY  AS  S-BAND,  by 
W.  S,  C.  Chang,  J.  Cromack  amd  A.   E.  Siegman. 
Rept.  on  Contract  AF  33(600)27784.   21  July  59,  27p. 


4  refs.  Technical  rept.  no.   156-4;  AD- 226  295. 
Order  from  LC  mi $2.  70,  phH  80  PB  144  061 

A  3-Ievel  solid-state  maser  using  ruby  was  operated 
at  frequencies  near  3000  mc,  using  a  high- efficiency 
cavity  having  TEM  modes  in  a  rectangular  geometry. 
Two  different  oj)erating  points  in  the  ^  — 10°  to  9 
=.  30°  region  of  the  ruby  spectrum  gave  maser  oper- 
ation with  a  pump  frequency  near  10,500  mc,  although 
the  inversion  obtained  was  a  sensitive  function  of  the 
exact  operating  point.    An  operating  point  at^  r:  900_ 
requiring  pumping  at  13,  500  mc,  gave  a  gain-band- 
width product  of  better  than  50  mc.    It  was  found  pos- 
sible to  pump  the  1-4  or  AMrr  3  transition  at  this  same 
operating  point,  obtaining  3000  mc  amplification  with 
a  23,  700  mc  pump  frequency.    Although  this  mode  of 
operation  was  not  fully  explored,  it  is  potentially 
capable  of  increasing  the  gain- bandwidth  product  by  a 
substantial  amount. 


Stanford  Electronics  Labs.  ,   Stanford  U. ,  Calif. 
FERRITE  ATTENUATORS  FOR  TRAVELING -WAVE 
TUBES,  by  L.  C.   Bacon.  Technical  rept.   no.  26  on 
Contract  Nonr-225(24).    11  Feb  58,   181p.   26  refs. 
AD-153  715. 
Order  from  LC  mi$8.  40,  ph$28.  80         PB  138  346 

Several  ways  of  employing  ferrites  in  traveling-wave- 
amplifier  attenuator  systems  are  evaluated.    The 
properties  of  conventional  attenuators  are  reviewed 
with  special  attention  given  to  the  interrupted- circuited 
type.    The  phenogiena  of  nonreciprocal  absorption  in 
the  region  of  resonance  for  a  gyromagnetic  material 
is  considered.    In  a  discussion  of  the  experiments  with 
the  use  of  ferrites  in  conjunction  with  TWT's  several 
difficulties  are  pointed  out,  including  dielectric  load- 
ing, beam  defocusing,  and  alteration  of  circuit  phase 
velocity.    Suggestions  for  ameliorating  the  conditions 
are  given.    A  modified  version  of  S.  E.  Miller's  cou- 
pled-mode theory  is  employed  to  study  2  methods  of 
utilizing  nonreciprocal  coupled  helices  with  ferrites 
based  above  resonance.    A  description  is  given  erf  the 
design  and  operation  of  a  high  power  circuit  for  a 
travelling-wave  amplifier  circuit  that  uses  a  ferrite 
attenuator.    ComjMrison  is  made  with  the  performance 
of  a  severed  circuit  attenuator.    The  general  charac- 
teristics of  the  ferrite  attenuators  are  briefly 
discussed. 


Stanford  Electronics  Labs  . ,  Stanford  U . ,  Calif, 
GAIN,   BANDWIDTH  AND  NOISE  CHARACTER- 
ISTICS OF  THE  VARIABLE -PARAMETER  AMPLI- 
FIER, by  H.  Heffner  and  G.  Wade.  Technical  rept. 
no.  28  on  Contract  Nonr- 225(24).  26  Feb  58,  35p. 
8  refs.  AD- 153  170. 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  141 

The  variable  parameter  (or  parametric)  principle  of 
amplification  is  characterized  by  a  typical  arrange- 
ment in  which  a  variable  energy- storage  element, 
such  as  an  inductor  or  a  capacitor,  is  suitably 
coupled  to  two  resonant  circuits .  If  the  value  of  the 
energy- storage  element  is  made  to  vary  in  the  proper 
way,  energy  is  fed  from  the  source  which  drives  the 
element  (that  is ,  the  pump)  to  the  fields  of  both  the 
resonant  circuits  .  This  paper  describes  the  behavior 
relative  to  gain,  bandwidth  and  noise  of  this  type  of 
amplifier. 
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Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif. 
A  SEMICOMDUCTOR- DIODE  PARAMETRIC  AM- 
PLIFIER AT  MICROWAVE  FREQUENQES,  by 
K,  L.  Kotzebue.  Technical  rept.  no.  49  on  Contract 
Nonr- 225(24).   4  Nov  58,  78p.   34  refs. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  735 

Extensive  measurements  were  made  of  the  microwave 
characteristics  of  the  type  of  diode  used  in  the  experi- 
mental parametric  an^lifier,  with  emphasis  on  the 
tnsasurement  of  series  resistance.    For  this  diode,  a 
welded- contact  germanium  diode,  the  series  resist- 
ance was  a  function  of  frequency,  decreasing  at  a  rate 
of  nearly  3  db  per  octave  over  the  frequency  range  of 
500  Mc  to  3,500  Mc.    These  measurements  indicate 
that  the  germanium  diode  may  be  useful  in  parametric 
amplifiers  at  frequencies  much  higher  than  those 
predicted  on  the  basis  of  low-frequency  measurements. 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
INVESTIGATION   OF  METHODS  OF  SCANNING  THE 
BEAM  OF  LARGE  ANTENNAS,  by  J.  S.  Honda  and 
E.  D.  Sharp.  Scientific  rept.  8,   1  Mar- 31  May  59.  on 
Contract  AF  19(604)2240.   June  59,  43p.   5  refs. 
AFCRC-TN-59-590-  AD- 226  524. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  310 

Research  continued  on  the  investigation  of  both  me- 
chanical and  electrical  methods  of  scanning  the  beam 
of  large  ground- based  antennas.    The  measured  per- 
formance of  an  experimental,  low- noise  up- converter, 
variable- reactance  amplifier,  suitable  for  use  with  an 
electronic- scanning  receiving  array,   is  presented. 
The  amplifier  utilized  a  back-biased  diffused  junction 
diode  as  the  variable- reactance  element  and  was  op- 
erated both  as  a  two- frequency  and  as  a  three- fre- 
quency up-converter.    An  analysis  is  presented  of  an 
array  with  its  antenna  elements  arranged  in  a  tri- 
angular pattern.    The  reduction  in  number  of  antenna 
elements  obtained  by  arranging  them  in  a  triangular 
pattern  over  that  obtained  when  they  are  arranged  in 
the  usual  rectangular  pattern  is  presentee  for  several 
ranges  of  main  beam  scan  angle.    It  is  found  that  if  the 
main  beam  is  positioned  within  a  constant  angle  about 
the  normal  to  the  array,  the  number  of  antenna  ele- 
ments can  always  be  reduced  13.  4  percent  by  arrang- 
ing the  elements  in  a  pattern  of  equilateral  triangles 
rather  than  in  the  usual  square  pattern. 


Stavid  Engineering,  Inc.  ,  Plainfield,  N.  J. 
INVESTIGATION  OF  TECHNIQUES  FOR  DISPLAY- 
ING INFORMATION  IN  AN  AIR   TRAFFIC  COJ- 
TROL  CENTER,  by  Richard  A.  Barker  and  Robert  G. 
Hertz.   Rept.  on  Contract  AF  19(604)1508.  May  57, 
43p.  9  refs.  AFCRC-TR-57-160;  AD-117  013. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  072 

Several  types  of  display  were  investigated  to  deter- 
mine their  suitability  for  use  in  an  enroute  ATC  cen- 
ter.   These  devices  fall  into  the  categories  of  (1)  large 
screen  projection  displays,  both  photographic  and 
optical-electronic;  (2)  character  writing  techniques; 
(3)  third-dimensional  presentation;  and  (4)  special 
(miscellaneous)  displays.    The  problem  of  displaying 
radar  information  on  a  bright,  large- screen  display 
with  high  accuracy  and  fine  resolution  can  be  solved 
with  the  use  of  a  film  processor.    This  entails  a  majoi 
disadvantage:  a  time  lag  because  of  photographic 


processing  time  is  introduced  between  the  collection 
of  signals  by  the  radar  and  the  presentation  of  the 
same  informaticMi  to  the  controller.  The  optimum 
antenna  azimuth  scan  rate  at  a  radar  employing  pho- 
tographic projection  in  its  display  should  be  equal  to 
(or  less  than  but  never  greater  than)  the  film  cycling 
rate. 


Sylvania  Electric  Products,  Inc.,  Mountain  View, 

Calif. 
DEVELOPMENT  OF  LOW -NOISE  BACKWARD- 
WAVE  AMPLIFIER  TUBE,  by  Robert  E.  Vehn. 
Final  rept.  on  Contract  DA  36-039-SC-73181. 
Apr  59,   138p.    39  refs. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  144  302 

The  design,  construction,  and  performance  d 
experimental  low-noise  backward-wave  amplifiers 
electronically  tunable  over  the  12-  to  18-kmc  fre- 
quency range  are  reported.   The  design  objectives 
were  50  mc  constant  bandwidth  over  the  tuning  range, 
and  20  db  gain.    Both  two-  and  three-helix  cascade 
designs  were  investigated.    The  development  of  the 
hollow- beam  electron  gun  is  described.    The  per- 
formance of  the  experimental  tubes  is  summarized, 
and  recommendations  for  further  activity  are  made. 


Technical  Research  Group  [Syosset,  N.   Y.  ] 
TECHNICAL  GAIN,  by  A.   F.   Kay.   Rept.  on  Contract 
AF  19(604)5532.    Aug  59,  42p.   17  refs.  Scientific 
rept.   no.    131-1. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  144  248 

Formulas  for  the  ratio  ^^  of  received  to  transmitted 
power  are  derived  and  examined  for  aperture  an- 
tennas at  any  range  (a)  including  supergain  and  (b) 
excluding  supergain.    Only  case  (b)  is  considered 
thereafter.    In  the  far  field  this  formula  reduced  to 
the  "range  equation,  "  which  is  basic  in  communica- 
tions systems  design.    Some  simple  illuminations 
which  can  be  realized  practically  by  defocussed 
dishes  are  shown  to  be  sufficiently  close  to  the  opti- 
mum cases  for  most  practical  purposes.    A  formula 
for  the  power  density  in  the  near  field  erf  a  transmit- 
ting aperture  is  also  derived  and  it  is  shewn  how  to 
maximize  the  power  flow  through  any  given  area  of 
space  by  design  of  the  transmitting  aperture 
illumination. 


Ttechnische  Hochschule,  Munich  (Germany). 
INVESTIGATION  OF  ATMOSPHERICS  IN  THE 
FREQUENCY  RANGE  OF  0-100  CYCLES  PER 
SECOND  BY  MEANS  OF  MEASUREMENTS  WITH 
NARROW  BAND  AMPLIFIERS,  by  Hans  Gunther 
Jungmeister.    Final  technical  rept.  for  1  Oct  58- 
30  Sep  59  on  Contract  DA  9I-591-EUC-956.    [1959] 
30p. 
Order  from  LC  Mi$2.  7a  ph$4.  80  PB  144  251 

A  survey  is  given  cxi  the  possibilities  for  realizing 
narrow  band  ampUfiers  for  extremely  low  frequencies. 
It  was  found  that  feed  back  amplifiers  with  twin-T  RC 
networks  in  the  feed-back  loop  are  most  suitable  for 
lowest  frequencies.    Such  a  feedback  amplifier  filter 
is  theoretically  analyzed  as  to  whether  it  can  be  used 
as  frequency  analyzer.    Special  methcxis  for  measur- 
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ing  and  calibraung  the  Q  andl  the  spectral  amplitudes 
are  shown.    These  methods  aire  based  on  the  appli- 
cation erf  the  frequency  specttum  of  short  square 
pulses. 


Transistor  Applications.   Int. .  Boston.  Mass. 
INVESTIGATION  OF  THE  Ak>PLICAT10NS  OF  NEGA- 
TIVE  RESISTANCE  DIODES | FOR  SWITCHING  CIR- 
CUITS,  by  A.  W.  Carlson.    S<iientific  rept.  no.  4. 
16  Mar- 17  June  .59,   on  Contrict  AF  19<604)3066. 
[1959]  ,57p.    AFCRC-TN- 59-7169. 
Order  from  LC  mi$3.  60.   phjJ9.  30  PB  143  978 

This  report  is  concerned  with  the  study  and  investiga- 
tion of  pulse  circuit  applications  of  three-terminal 
negative  resistance  devices.    The  RCA  1832  Thyristor 
is  used  as  a  representative  type  in  the  study  of  the  fol- 
lowing applications:  (1)  Capa^itive  type  multivibrators 
using  emitter  and  collector  negative  resistance  char- 
acteristics.  (2)  Inductive  multivibrator  using  the  base 
input  negative  resistance  characteristic.  (3)  Blocking 
oscillator  using  transformer  feedback.   (4)  Ring 
counter.    (See  also  PB  142  804) 


Ordnance,  Missiles,  arid  Satellite  Vehicles 


Aerosciences  Lab.  .  Generaj  Electric  Co. , 

Philadelphia,   Pa. 
THE  HEAT  PROTECTION  PC(TENTIAL  OF  SEVERAL 
ABLATION  MATERIALS  FOR  SATELLITE  AND 
BALLISTIC  RE-ENTRY  INTQ  THE  EARTHS 
ATMOSPHERE,   by  N.  S.  Diac^nis.  J.  B.  Fanucci.  and 
G.  W..  Sutton.    Rept.  on  Contract  04(647)269.    11  Sep  59, 
65p.    18  refs.    Technical  inforfnation  series  R59SD423. 
Order  from  LC  mi$3.  90,  ph$io.  80  PB  143  901 

An  evaluation  of  the  relative  pierformance  advantage 
of  various  ablation  materials  for  the  heat  protection  to 
a  non- lifting  vehicle  during  hypersonic  re-entry  into 
the  earth's  atmosphere  has  been  made  based  on  theo- 
retical ablation  models  substajitiated  by  experiment. 
Calculations  have  also  been  m»de  of  the  heat  penetra- 
tion within  the  material.    Typical  ablation  materials 
from  three  categories  have  bepn  investigated,   both 
theoretically  and  experimi^nta^ly  in  air  arc  facilities 
at  a  hypersonic  stagnation  point.    Stagnation  point 
ablation  data  for  an  attractive  material  in  each  cate- 
gory was  obtained  for  various  local  heating  rates, 
stagnation  pressures  and  stagnation  enthalpies.    Effec- 
tive heats  of  ablation  have  beefi  determined  experi- 
mentally and  compared  with  thje  theoretical 
calculations. 


Aerosciences  Lab.  ,  General  Electric  Ca  , 

Philadelphia,  Pa. 
A  STUDY  OF  HYPERSONIC  ABLATION,  by  Sinclaire 
M.   Scala,   Rept.   on  Contract  AF  04<647)269. 
30  Sep  59,  64p.   45  refs.  Technical  Infca-mation  Series 
R59SD438. 
Order  from  LC  mi $3.  90,  phJlO.  80  PB  143  879 

The  aerothermochemical  respcwise  of  four  broad 
classes  of  materials  to  the  seyere  heating  encountered 


during  the  hypersonic  re-entry  of  space  vehicles  is 
determined  theoretically.    These  materials  include 
quartz- like  refractories,  graphite,  thermosetting 
plastics  and  thermoplastics.    A  unified  treatment  of 
the  ablation  of  different  classes  erf  materials  has  been 
develcped.    The  effective  heat  erf  ablation  of  each  ma- 
terial depends  critically  on  the  enthalpy  level  of  the 
flight  environment,  and  increases  with  increasing 
flight  speed.    The  effect  of  an  increase  in  stagnation 
pressure  is  to  promote  a  decrease  in  the  effective 
heat  of  ablation.    The  specific  area  of  greatest  un- 
certainty is  in  the  kinetics  of  condensed  phase  heter- 
ogeneous reactions. 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
ON  SATELLITE  ORBITS.  IV.  SOME  NEW  METHODS 
OF  SATELLITE  ORBIT  CALCULATIONS  AND 
STABILITY  PROBLEMS, -by  Herben  Knothe.  Sep.  59 
24p.  2  refs.  AFMDC-TR-59-37. 
Order  from  LC  mi$2.70,  ph$4.80  PB  143  992 

In  Chapter  I  the  equations  of  niotion  for  a  satellite  in 
a  rotationally  symmetric  gravity  field  are  reduced  to 
a  system  of  two  ordinary  first  order  differential  equa 
tions  for  p  and  1/r  as  functions  of  the  angular  polar 
distanceeby  first  introducing  the  arc  length  s  of  the 
spherical  image  of  the  orbit  on  the  unit  sphere  as 
independent  parameter.   In  Chapter  II  a  system  of 
three  ordinary  first  order  differential  equations  for 
Pi  t .  (?  o  3S  functions  of  <P  (P  defined  by  cos  0  =  sin  i 
sin(f  ,  (J) o  corresponds  to  the  apogee)  is  derived.  A 
rapidly  convergent  process  of  iteration  for  solving 
these  equations  is  explained  and  explicit  examples  an 
given.  In  Chapter  III  a  differential  geometrical  ap- 
proach is  applied  which  leads  to  simple  formulae  for 
the  calculation  of  the  regression.  A  vector  int^ral 
equation  is  derived  for  the  deviation  of  the  satellite 
from  the  plane  of  the  initial  osculating  ellipse     (See 
also  PB  142  376) 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
SOME  GENERAL  CONSIDERATIONS  OF  THE 
PROBLEM  OF  DETERMLNING  THE  ORIENTATION 
OF  A  STABILIZED  PLATFORM  IN  MOVING 
ROCKET  SLED^   by  H.   Palmer  Holz.    Nov  59,    Up. 
1  ref.  AFMDC-TN-59-30. 
Order  from  LC  mi$2.  4a  ph$3.  30  PB  143  993 

The  prcA)Iem  is  to  locate  accurately,  and  with  respect 
to  the  ground,  a  stabilized  platform  inside  a  rocket 
sled  while  it  is  traveling  down  the  track.   Of  various 
methods,  only  optical  methods  appear  to  be  practical 
for  making  these  measurements.    Two  general  classes 
of  optical  methods  could  be  used:  optical  levers,  and 
measurements  of  the  plane  of  polarization.  The 
optical  lever  method  is  shown  to  be  impossible  unless 
the  deflection  caused  by  the  shock  wave  is  known. 
Tlie  polarization  method  can  probably  be  made  to 
work  on  the  track. 


Air  Force  Missile  Test  Center,  Patrick  AFB,  Fla. 
POWER  SERIES  SOLUTION  OF  ROCKET  EQUA- 
TIONS OF  MOTION,  by  Robert  C.  Meacham.  Rept. 
on  Missile  Test  Project,  Contract  AF  08(606)1156. 
18  Sep  59,  109p.  8  refs.  RCA  Data  Processing 
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Technical  rept.  no.  45;  AFMTC-TR-59-18. 

Order  from  LC  mi$5.70,  ph$16.80  PB  143  990 

The  equations  of  motion  of  a  powered  rocket  subject 
to  aerodynamic  and  gravitational  forces  are  non- 
linear and  consequently  solutions  are  difficult  to  ob- 
tain analytically.  Numerical  solutions  are  common- 
place, however,  due  to  the  arithmetic  capabilities  of 
high  speed  digital  computers ,   For  general  study  an 
analytical  solution  in  terms  of  physical  parameters  is 
usually  preferable  to  particular  solutions  in  the  form 
of  numerical  tables  .  In  this  paper  analytical  solu- 
tions under  various  conditions  will  be  approximated 
in  the  form  of  truncated  Taylor's  Series  expansions . 
The  position  coordinates  of  the  rocket  are  presented 
as  polynomial  functions  of  time,  after  the  series  are 
rriin'^arr'd 


Allied  Research  Associates,  Inc.,  Boston,  Mass. 
LAUNCHING  OF  AIRBORNE  MISSILES  UNDER- 
WATER.   PART  II.   RESPONSE  OF  A  SLENDER 
MISSILE  TO  SEA  AND  SWELL,  by  Theodore  R. 
Goodman  and  Eugene  L.  Krasnoff.   Rept.  on  Contract 
Nonr- 2343(00).  31  Dec  58,  26p.  4  refs.  Document  no. 
ARA-528. 
Order  from  LC  mi$2.70,  ph$4.80  PB  144  117 

The  technique  of  generalized  harmonic  analysis  is  em- 
ployed to  evaluate  the  trajectory  resp>onses  of  a  hydro- 
dynamically  unstable  slender  missile  moving  vertically 
towards  the  free  surface  of  a  sea  with  waves  .   The  free 
surface  of  the  sea  is  represented  by  a  Gaussian  ran- 
dom function.  The  wave  spectrum  is  composed  of  the 
sum  of  the  spectrum  of  a  stormy  sea  (waves  generated 
by  a  local  storm)  and  the  spectrum  of  a  swell  (waves 
generated  by  a  distant  storm).  The  Neumann-Pierson 
spectrum  is  employed  for  the  stormy  sea  and  a  line 
spectrum  is  assumed  for  the  swell.  The  missile  con- 
sidered is  a  body  of  revolution  without  fins  and  its 
forward  speed  is  taken  as  constant.  General  expres- 
sions for  the  mean  squares  and  the  correlation  coef- 
ficients of  the  trajectory  response  components  are 
presented  in  forms  which  are  suitable  for  numerical 
evaluation.  (See  also  PB  139  %5) 


Army  Ordnance  Human  Engineering  Lab.  .  Aberdeen 

Proving  Ground,   Md. 
AN  EVALUATION  OF  MODE  SELECTOR  SWITCH 
ARRANGEMENTS,   by  Gurdon  B.  Wattles,   Edward  G. 
Weiss,  and  David  E.   Holzen.    Aug  59,  20p.    Technical 
memo.   10-59. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  078 

A  study  was  initiated  to  determine  the  optimum  switch- 
ing arrangement  in  terms  of  operator  performance  for 
the  selection  of  the  track,   acquisition  and  search 
modes  for  a  proposed  A  A  weapon  system.    Five 
switching  arrangements  were  evaluated  and  these  con- 
stituted the  independent  variable  conditions.    The  de- 
pendent variables  were:  (1)  Errors  of  omission;  (2) 
Errors  of  commission;  (3)  Breakdown  rate;  and  (4) 
Subjective  statements  of  preference.    One  hundred 
subjects  from  the  Ordnance  School,  Aberdeen  Proving 
Ground,  Maryland  were  examined  in  terms  of  their 
performance  on  the  various  switching  arrangements 
using  time  as  a  stressor. 


[Army  Rocket  and  Guided  Missile  Agency]  Redstone 

Arsenal,  Ala. 
GRAIN  DESIGN  HANDBOCWC,  by  Baylen  Kaskey. 
8  June  56,  267p.  Rept.  no.  3Y12. 
Order  from  LC  mi$11.10,  ph$41.10      PB  144  125 

Parameters  for  five  types  of  solid -propellant  grain 
configurations  have  been  worked  out  by  digital  com- 
puter and  are  presented  here.  A  method  of  using 
these  results  to  solve  nrost  types  of  grain  design 
problems  is  given.  The  equations  and  approximations 
necessary  in  grain  design  are  presented  and  ex- 
plained in  handbook  fashion. 


Army  Signal  Missile  Support  Agency,    vVhite  Sands 
Missile  Range,  N.  Mex.  -\ 

AN/DRW- 13  (XO-1)  RECEIVER  SPECTRUM  UTILI- 
ZATION, by  Merwin  A.  Olson  and  William  E.  Castilo. 
9  Oct  59,  25p.   AFC  Rept.  DC  9-10-59-RdeC. 
Order  from  LC  mi $2.  70,   ph$4.  80  PB  144  280 

Results  are  presented  on  a  partial  laboratory  investi- 
gation of  the  interference  characteristics  (affecting 
spectrum  utilization)  on  an  AN/DRW- 13  Drone  Control 
Receiver.    This  information  is  necessary  for  fre- 
quency allocation  purposes.    This  FM  receiver 
operates  in  the  frequency  range  from  406  to  549  MCS 
with  signals  having  300  KCS  deviation.    Selectivity, 
spurious  emissions  and  responses,  and  interference 
characteristics  were  determined  empirically.    Selec- 
tivity was  359  KCS  at  the  half  power  points.    A  clear 
channel  width,  involving  two  iderttical  receivers,  of 
1600  KCS  is  recommended  for  J/S  ratios  erf  20  db. 


Ballistic  Research  Labs.,  Aberdeen  Proving  Ground, 

Md. 
TfiB  RESPONSE  OF  TAPERED  CANTILEVER  BEAMS 
WITH  A  TERMINAL  MASS  WHEN  A  CONSTANT 
FORCE  IS  APPLIED  INSTANTANEOUSLY  AT  THE 
MASS,    by  A.   S   Elder.    Apr  56,  54p.  24  refs.   Rept. 
no.  979. 
Order  from  LC  mi $3.  60,   ph$9.  30  PB  144  034 

Interaction  d  a  high-speed  aircraft  machine  gun  and 
the  mounting  structure  may  severely  affect  the 
functioning  d  both  the  gun  and  the  mount.    An  adequate 
mount  may  be  constructed  by  mounting  the  gun  in  the 
center  of  a  uniform  beam  which  is  hinged  or  fixed  at 
thr  ends.    Considerations  led  to  the  design  and  con- 
struction of  an  elastic  mount  in  which  flat  plates  were 
tapered  linearly  so  as  to  give  cantilever  beams  erf 
constant  static  bending  strength. 


California  U  ,  Los  Angeles. 
DIFFERENTIAL  EXPRESSIONS  FOR  LOW- ECCEN- 
TRICITY GEOCENTRIC  ORBITS,  by  Samuel  Herrick. 
Louis  G.  Walters,  C.  Geoffrey  Hilton.    Astrodynami- 
cal  rept.  no.  2  on  A  Range  Planning  Study  for  Project 
Mercury.  Contracts  [NASA- 204]  and  AF  49(638)498. 
11  June  59,   31p.   3  refs.    AFOSR-TN- 59-768. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  144  277 

In  the  planning  and  evaluation  at  a  tracking  complex 
for  space  vehicles,  two  functions  are  served  by  dif- 
ferential expressions  relating  uncertainties,  errors. 
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or  corrections  in  selected  Digital  elements  to  corre- 
sponding uncertainties,  errors,  or  corrections  in  the 
observed  coordinates.    Thes«  functions  are:  (1)  The 
translation  of  orbit  uncertain|ies  into  observed  quanti- 
ties, or  vice  versa,   for  an  evaluation  of  ability  to 
correct  an  orbit  from  given  observations,   or  for  an 
evaluation  of  the  accuracy  of 'an  ephemeris  based  upon 
these  observations.    (2)  The  translation  of  residuals  in 
observed  coordinates  into  differential  corrections  to 
the  orbital  elements  (or  parafneters).    The  analysis 
presented  here  is  divided  into  two  steps  because  of 
the  need  for  data  intermediate  between  the  parameters 
and  the  ephemeris. 


California  U.  ,  Los  Angeles. 
EFFICIEIMT  PRECISION  ORBIT  COMPUTATIONAL 
TECHNIQUES,   by  Robert  M.  L.  Baker,  Jr.  ,  George  B. 
Westrom,  and  others.    Rept.  pn  Contracts 
AF  49(638)498  and  DA  04-495hORD-1389.    11  June  59, 
77p.  22  refs.    Astrodynamical  rept.  no.  3;  AFOSR- 
TN-59-766. 
Order  from  LC  miK  50,   phjjl2.  30  PB  144  014 

I 
A  comparison  is  made  of  the  h^ethods  of  Cowell's, 
Encke's  and  the  variation-of-barameters  for  the  com- 
putation of  high-precision  orbits.    Analysis  of  the 
integration  at  an  analytical  th^ee-body  trajectory  and 
an  analytical  low- thrust  spirail  trajectory  indicated 
the  importance  erf  decreasing  |the  overall  number  erf 
integration  steps  to  avoid  rouhd-off  errors.    Compara- 
tive computations  demonstrated  that  Encke's  method 
is  preferable  in  the  ballistic  lunar  trajectory,  varia- 
tion-of -parameters  in  the  1o>m- thrust  trajectory,  and 
Cowell's  method  in  the  high- thrust  trajectory.    The 
overall  computational  efficiency  erf  the  Encke's  and 
the  variation-crf- parameters  method  is  also  shown. 


California  U.  ,  Los  Angeles, 
PRECISION  ORBITS  AND  OBSERVATION  REDUC- 
TION,  by  Samuel  Herrick.    Attrodynamical  rept.  no.  1 
on  Contracts  AF  49(638)498,   AF  33(616)6005,  NOas- 
59-61 10-C,   DA  04-495-ORD-k389,   and  NASA -204. 
11  June  59,   25p.    AFOSR-TN-49-769. 
Order  from  LC  mi$2.  70,  ph$«.  80  PB  144  278 

The  advantages  and  disadvant^iges,   in  the  reduction  of 
observations,  ct  "fixes  ",  triahgulation,  assumed 
motions  or  orbits,   reduction  ^o  the  center  erf  the  Earth, 
and  reference  systems  are  discussed  in  the  light  of 
astrcxJynamical  experience  anid  the  requirements  of 
different  types  erf  orbit  and  of  errors  of  observation. 
The  differential  correction  is  [defined  and  outlined. 
The   "fix  "  and  "complete  obse^-vations"  are  discussed 
in  relation  to  the  determination  of  orbits  and  com- 
{jaredwith  the  differential  coirection.    The  provinces 
erf  observer  and  orbit  analyst  are  differentiated.    The 
need  for  accurate  observations  and  reductions  is 
stressed. 


Cryogenic  Engineering  Lab.  J  National  Bureau  at 

Standards,  Boulder,  Colo. 
CRYOGENIC  MATERL\LS  DATA  HANDBOOK:  MAS- 
TER GRAPHS.    Contract  AF  0W( 647)59- 3.    10  Dec  59. 
36p. 


Order  from  OTS  $1.00 
See  PB  161  093 


PB  161  093-2 


Diamond  Ordnance  Fuze  Labs.  ,   Washington,   D.  C 
CHEMICAL  TRANSDUCERS  (PROPOSED  PROGRAM), 
by  Raymond  H.  Comyn.    28  May  59,    12p.   9  refs. 
Technical  rept.  TR-727. 
Order  from  LC  miJ2.  40,   ph$3.  30  PB  144  388 

Chemical  transducers  are  those  which  use  chemical 
reactions  in  their  input,   intermediate,  or  enitput 
stages.    This  report  reviews  the  basic  problem  of 
using  chemical  transducers  as  sensing  devices  for 
ordnance  applications.    The  use  of  chemical  reactions 
in  transducers  is  discussed,  and  a  summary  is  made 
of  chemical  reactions  which  are  applicable  to  trans- 
ducers.   It  is  recommended  that  a  search  be  made  for 
literature  on  chemical  transducers,  and  on  chemical 
reactions  which  are  thought  to  be  suitable  for  future 
transducers. 


General  Electric  Co.   [Schenectady,  N.  Y.  ] 
AEROELASTIC  EFFECTS  ON  CENTER  OF  PRES- 
SURE AND  NORMAL  FORCE  COEFFICIEMTS,  by 
Helen  C.   Engvold  and  ato  Klima,  Jr.  24  Nov  52, 
declassified.  3p.    1  ref.  Hermes  A-3A  Aerodynamic 
Data  Memo.   24G. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  357 

This  memorandum  does  not  affect  the  validity  of  pre- 
viously distributed  memos  on  center  of  pressure  and 
normal  force  ce)efficients.    It  merely  shows  the  for- 
ward movement  in  the  center  of  pressure  and  the  re- 
duction in  missile  normal  force,  caused  by  deflection 
of  the  nose,  aftfcrbody,  and  fins  under  load.    It  is 
necessary  to  consider  these  aeroelastic  effects  in  de- 
termining the  static  stability  margin  for  the  various 
trajectories. 


General  Electric  Co.   [Schenectady,  N.   Y.  ] 
AEROELASTIC  EFFECTS  ON  THE  FIN  NORMAL 
FORCE  COEFFICIENTS,  by  Otto  Klima,  Jr.   and 
Patricia  E.   Adams.   14  Jan  53,  declassified.  2p. 
2  refs.  Hermes  A-3A  Aerodynamic  Data  Memo.  3E. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  144  367 

This  memorandum  does  not  affect  the  validity  of 
Memo  #.3D.    It  merely  shows  the  change  in  fin  normal 
force  coefficient  per  degree  fin  deflectiai  as  affected 
by  the  dynamic  pressure.    It  should  be  used  with  Memo 
#24G  to  calculate  trim  conditions  for  the  missile  sub- 
jected to  air  loads. 


General  Electric  Co.   [Schenectady,  N.   Y.  ] 
BASE  DRAG  COEFFICIENTS  FROM  FLIGHT 
TEST  -  ROUNDS  1  AND  3,  by  Harold  L.  Bloom  and 
Constance  Carhart.   17  Feb  54,  declassified 
28  May  58.  8p.  Hermes  A-3A  Aerodynamic  Data 
Memo.  7F. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  364 

This  menriorandum  presents  jet- on  base  drag  coeffi- 
cients derived  from  flight  test  measurements  of  base 
pressure  on  Rounds  1  and  3,  which  were  fired  on  the 
same  theoretical  trajectory.    Jet- off  base  pressures 
are  not  available  for  these  rounds.    No  usable  base 
pressure  data  were  obtained  from  Round  2.    The  in- 
formation contained  herein  is  to  be  considered  as  a 
preliminary  step  toward  revision  of  estimated  A-3A 
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base  drag  coefficients.    Such  revision,  however,  of 
A-3A  Aerodynamic  Data  Memorandum  #7D  should 
await  the  additional  data  from  Rounds  4  through  7, 
which  were  fired  on  a  different  trajectory  from 
Rounds  1  through  3. 


[General  Electric  Co.  ,  Schenectady,  N.   Y.] 
COMPLETE  MISSU.E  CENTER   OF  PRESSURE  AND 
NORMAL  FORCE  COEFFICIENT,  by  O.   Klima,  Jr. 
9  Mar  53,  declassified,   Ip.  Hermes  A-3A  Aerody- 
namic Data  Memo.  24H. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  356 

Recent  wind  tunnel  tests  on  the  Hermes  A-3A  at 
M-4.  06  and  4.  50  indicate  that  the  center  of  pressure 
in  this  Mach  number  range  is  slightly  aft  of  predicted 
values.    Since  this  information  does  not  appreciably 
affect  the  performance  of  missiles  through  #8  a  new 
aerodynamic  memorandum  will  not  be  issued.    Mem- 
orandum 24G  can  be  considered  final.    The  effect  of 
pitch  angle  on  stability  in  the  yaw  plane  was  also  in- 
vestigated and  found  to  be  negligible  for  the  angle  of 
attack  range  of  missiles  throygh  #8.    The  results  of 
these  high  Mach  nuinber  tests  are  filed  in  DFB  53 
AO  534  and  the  final  results  will  be  issued  in  a  Jet 
Propulsion  Laboratory  report.    The  report  is  here 
quoted  in  its  entirety.    . 


[General  Electric  Co.  ,  Schenectady,  N.  Y.  ] 
COMPLETE   MISSILE  DRAG  COEFFICIENT,  by 
0.  Klima,  Jr.  9  Mar  53,  declassified.  2p.  Hermes 
A-3A  Aerodynamic  Data  Memo.   7E. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  365 

The  drag  value  given  in  Aercxlynamic  Data  Memo  #7D 
should  be  used  for  performance  estimates  of  Hermes 
A-3A  missiles  through  »8.    Additional  drag  data  for 
this  missile  will  become  available  this  summer  from 
NACA  free  flight  shcx)ts  of  a  1/5  scale  missile.    By 
comparing  this  NACA  data  with  drag  measurements 
from  the  full  scale  firings  of  the  A-3A,   it  should  be 
possible  to  better  predict  the  drag  of  the  full-scale 
Hermes  A-3B.    At  the  present  time  it  deies  not  appear 
necessary  to  issue  a  new  A-3A  drag  memo  after  the 
NACA  data  is  obtained.    This  report  is  here  quoted  in 
its  entirety. 


[General  Electric  Co.  ,  Schenectady,  N.  Y.  ] 
COMPLETE  MISSILE  SUPERSONIC  NORMAL 
FORCE  COEFFICIENTS  AND  CENTER  OF  PRES- 
SURE, by  Robert  B.  Chamberlin  and  Helen  C. 
Engvold.  11  Aug  52.  declassified.  8p.  3  refs. 
Hermes  A-3A  Aerodynamic  Data  Memo.  24- E 
Order  from  LC  mi$l.  80,  ph$i.  80  PB  144  359 

This  memorandum  replaces  the  supersonic  portion  of 
A-3A  Aerodynamic  Data  Memorandum  #24- D.    Addi- 
tional supersonic  wind-tunnel  tests  at  the  Langley 
Laboratory  have  made  it  possible  to  further  refine  the 
original  estimates  and  show  the  effects  of  increasing 
angles  of  attack.    The  subsonic  data  as  given  in  A-3A 
memorandum  24- C  are  still  valid. 


[General  Electric  Co.  ,  Schenectady,  N.  Y.  ] 
DRAG  COEFFICIENTS,  by  Robert  B.  Chamberlin 


and  Margaret  A.   Lavelle.   12  Aug  52,  declassified. 
8p.  5  refs.  A-3A  Aercxlynamics  Data  Memo.   7D. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  366 

This  memorandum  revises  and  supersedes  A-3A 
Aero.  Data  Memo.  #7B  to  account  for  new  informa- 
tion from  NACA  Free- flight  tests  for  Mach  number 
.  8  to  1.  4  and  later  base- drag  data. 


General  Electric  Co.    [Schenectady,  N.  Y.  ] 
EFFECTS  OF  EMERGENCY  CUT-OFF  ANTENNA 
ON  HERMES  A-3A  AERODYNAMIC  CHARACTERIS- 
TICS, by  John  O.  Powers  and  Patricia  A.  Gill. 
23  Apr  53,   Ip.    Hermes  A -3 A  Aerodynamic  Data 
Memo.  47. 
Order  from  LC  mi$l.  80,   ph$l.  80         PB  144  352 

A  study  has  been  made  to  determine  the  effect  of  the 
nose-mounted  external  emergency  cut-off  antenna  on 
the  Hermes  A-3A  aerodynamic  characteristics.    It 
was  considered  that  the  most  probable  detrimental 
effect  due  to  the  antenna  would  result  from  an  induced 
rolling  moment. 


General  Electric  Co.  [Schenectady,  N.  Y.] 
EFFECTS  OF  LARGE  PITCH  ANGLES  ON  STATIC 
STABILITY  IN  YAW  FOR  SMALL  YAW  ANGLES,  by 
Helen  C.  Engvold  and  Otto  Klima,  Jr.  12  Nov  52, 
declassified.  7p.  Hermes  A-3A  Aercxlynamic  Data 
Memo.  24- F. 
Order  from  LC  mi$1.80,  ph$1.80         PB  144  358 

Results  of  wind  tunnel  tests  recently  conducted  at 
Aberdeen  at  M  =3.80  and  M  =2.47  to  determine  the 
effect  of  large  angles  of  attack  (in  pitch)  on  the  center 
of  pressure  of  the  force  vector  in  the  yaw  plane,  for 
small  side  slip  angles,  are  presented. 


[General  Electric  Co.,  Schenectady,  N.  Y.] 
RESULTS  OF  FORCE  TESTS  TO  DETERMINE 
BEST  POSITION  OF  JET  VANE,  by  George  E.  Bow- 
den.    13  Sep  52,  declassified.  4p.  Hermes  A-3A 
Aerodynamic  Data  Memo.  16D. 
Order  from  LC  mi$1.80,  ph$1.80         PB  144  361 

This  memorandum  does  not  supersede  Hermes  A-3A 
Aero.  Data  Memo.  #16C  but  gives  additional  infor- 
mation. Hermes  A-3A  Aero.  Data  Memo.  #16C  is 
still  valid  for  finding  the  expected  values  of  jet  vane 
forces,  while  this  memorandum  shows  the  effect  of 
jet  vane  position  on  these  forces  .   A  series  of  tests 
have  been  made  at  Malta  Test  Station  to  determine  the 
loss  in  jet  vane  lift  due  to  moving  the  vanes  outward 
from  their  original  position.  Tests  were  made  with 
jet  vanes  in  their  original  position  (jet  Vane  base 
1/8"  outward  from  nozzle  wall)  at  10°  and  2CP  de- 
flection angle.  The  vane  was  then  moved  so  that  the 
base  was  1/2"  cxirward  from  nozzle  wall  and  tests 
made  at  10^  and  2(P  deflection  anjzle.  The  vane  was 
moved  as  far  back  as  the  test  rig  allowed  (Jet  Vane 
base  13/16"  outward  from  nozzle  wall)  and  another 
set  of  tests  made. 
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General  Electric  Co.  fSchen  jctady,  N.  Y.] 
RESULTS  OF  JET-VANE  FORCE  TESTS,  by 
R,  E.  Geiger.  9  Apr  53,  decltssified.  5p.  Hermes 
A-3A  Aerodynamic  Data  Memo.  16F. 
Order  from  LC  mi$1.80,  ph$1.80         PB  144  360 

The  jet-van  characteristics  pfesented  herein  are 
based  on  an  analysis  of  the  reiults  of  a  recent  experi- 
mental investigation  conducted  at  the  Malta  Test 
Station.  In  addition  to  the  A-31A  production  vane  design, 
an  experimental  design  (designated  GEB-11),  incorpo- 
rating a  45*^  leading-edge  sweep,  was  also  tested. 
This  design  is  of  interest  because  tail- ring  burning 
tests  (without  a  deflector  sldr^  at  the  nozzle  exit)  have 
demonstrated  that  in  contrast  to  the  production  type 
vane,  it  does  not  cause  burning  of  the  missile  tail 
ring.  In  order  to  obtain  centef  of  pressure  data  this 
recent  series  of  force  tests  utilized  a  5-component 
strain  gage  balance  of  a  type  i^sed  in  Hermes  wind- 
tunnel  tests . 


i^ct 


General  Electric  Co.  [Schenectady,  N.  Y.] 
REVISED  ESnnMATION  OF  TlRANSIENT  SKIN  TEM- 
PERATURE (HA-3A)  (NOSE  SSCTION  -  STATION  60) 
by  W.  D.  Breingan  and  W.  W.  Fischer.  31  Oct  52, 
declassified  28  May  58.  2p.  1  ref .  Hermes  A-3A 
Aerodynamic  Data  Menx>.  12C|. 
Order  from  LC  mi$1.80,  ph$l|.80         PB  144  363 

The  object  was  to  recalculate  HA-3A  skin  tempera- 
ture at  station  60  using  the  W.S.P.G.  61  nautical 
mile  trajectory.  Other  re£iner|nents ,  such  as  using 
the  Van  Driest  correction,  variable  specific  heats, 
and  more  recent  pressure  dat^  are  also  included. 


[(general  Electric  Co.,  Schenectady,  N.  Y.] 
STATIC  STABILITY  MARGIN  FOR  ROUNDS  5-8  (61 
MILE  TRAJECTORY)  by  Patricia  E .  Adams  and  Ono 
Klima,  Jr.  27  Oct  52,  declassified.  13  ref s .  Hermes 
A-3A  Aerodynamic  Data  Memo.  148. 
Order  from  LC  mi$1.80,  ph$l.80  PB  144  351 

This  memorandum  supplements  Aerodynamic  Data 
Memorandum  #14A  by  giving  the  static  stability  mar- 
gin versus  time  for  rounds  5-8.  The  nominal  margin 
is  affected  by  Reynolds  Number  and  aeroelastic  effects. 
Variations  from  the  nominal,  caused  by  atmosjjheric 
conditions,  missile  tolerances,  program  tolerances 
and  wind-tunnel  measuring  tolerances  are  also 
presented. 


[General  Electric  Co.,  Schenectady,  N.  Y.] 
STATIC  STABILITY  MARGIN  FOR  ROUNDS  5-8  (61 
NAUTICAL  MILE  TRAJECTORY)  by  Patricia  E. 
Adams  and  Otto  Klima,  Jr.  28  Jan  53,  declassified. 
Ip.  2  refs.  Hermes  A-3A  Aerodynamic  Data  Memo. 
14C. 


Order  from  LC  mi^l.SO,  ph$l 


,80 


PB  144  362 


This  n>emorandum  sup>plement6  Aerodynamic  Data 
Memorandum  #14B.  A  revised  nominal  trajectory 
study   has  been  run  on  the  ENLAC  to  account  for  minor 
changes  in  jet  vane  drag  and  total  missile  drag,  and 
the  results  have  been  compjarad  with  the  original. 
There  is  no  significant  difference  between  the  normal 
sutic  stability  margins  based  on  the  original  and  the 


revised  trajectories .  This  report  is  here  quoted  in 
its  entirety. 


Instrumentation  Lab.  ,  Mass.  Inst,  of  Tech.  , 

Cambridge. 
AN  OPTICAL  ANALOG- DIGITAL  TRANSDUCER 
FOR  USE  IN  SERVO  SYSTEMS,   by  Philip  Warren 
Cheney.    Rept.  on  Contract  AF  04(645)09.    Sep  58, 
70p.  9  refs.    Rept.  T-189;  AD- 203  947. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  223 

An  analysis  of  theOptisyn,  an  analog-digital  transducer, 
in  several  types  of  servo  systems  is  presented  with 
emphasis  upon  the  digital  control  features.    The 
Optisyn  consists  of  two  glass  disks  with  photographic 
patterns  of  alternate  transparent  and  opaque  sectors 
and  a  light  source.    As  one  of  the  disks  is  rotated,  the 
resulting  modulated  light  intensity  is  sensed  by  photo- 
transistors.    By  using  two  cascoded  pairs  of  these 
phototransistors,  two  output  waveforms  90  degrees 
out  of  phase,  are  generated.    These  outputs  are  in- 
terpreted to  yield  shaft  rotation  or  to  control  other 
s  ervomechani  s  m  s . 


Metals  Research  Lab.  ,  Carnegie  Inst,  of  Tech. , 

Pittsburgh.   Pa. 
EFFECTS  OF  METALLURGICAL  VARIABLES  ON 
GUN  STEEL  QUALITY,  by  C.  Wells.  C.  C.  Busby  and 
others.    Final  rept.  on  Contract  NOrd- 12672. 
1  Aug  58.  69p.  31  refs;  AD- 201  794. 
Order  from  LC  mi $3.  90,   ph$10.  80  PB  144  054 

Correlations  between  transverse  reduction  of  area  and 
yield  strength  and  between  transverse  impact  and 
yield  strength  have  been  determined  for  a  number  of 
heat-treated,   low-alloy,  medium -carbon,   steel 
forgings.    Basic  information  pertaining  to  the  average, 
variation,  and  degree  of  control  with  resF>ect  to  yield 
strength,  transverse  reduction  of  area,  and  trans- 
verse impact  in  heat-treated  wrought  steel  products 
was  obtained  and  utilized  in  the  specification  of  steel 
for  gun  tube  forgings. 


Naval  Ordnance  Test  Station,  China  Lake.  Calif. 
DESTRUCTOR  CHARGES  EX  25  AND  EX  26  AND 
INTERVAL  TIMER  EX  1   FOR  THE  SUBROC 
FLIGHT- INTERRUPTER  SYSTEM,   by  J.  H.  Davidson. 
14  Aug  59.   32p.    NOTS  TP-2312;  NAVORD  rept.  6584. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  144  202 

The  design,  development,   and  test  erf  two  destructor 
charges,  plus  an  interval  timer- -components  of  the 
Command  Flight- Interrupter  System  for  the  SUBRCXi: 
missile--are  reported. 


Office  of  Ordnance  Research,  Durham,  N.  C. 
TRANSACTIONS  OF  THE  CONFERENCE  OF  ARSE- 
NAL MATHEMATICIANS  [NO.   4]  AT  PICATINNY 
ARSENAL,  DOVER.  N.   J.  ,  5-6  JUNE  1958.   Apr  59, 
158p.   13  refs.  Rept.  no.  59-1. 
Order  from  LC  mi$7.  50.  ph$24.  30  PB  144  052 
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picatinny  Arsenal,  Dover,  N.  J. 
EVALUATION  OF  BEKEN  MIXER  FOR  PROPELLANT 
MANUFACTURE,  by  K.  H.  RusseU.  May  59,  65p. 
Technical  rept.  DB-TR:  7-59;  AD- 225  204. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  144  076 

Studies  with  a  15  gallon  unit  indicate  a  Beken  mixer 
can  be  successfully  substituted  for  a  sigma  blade 
mixer  for  the  mixing  and  colloiding  of  solvent -mixed 
cannon  propellants.  The  Beken  blade  design  gives  gcxxi 
blending  of  ingredients  and  provides  more  efficient 
mixing  action  than  a  sigma  blade  mixer  with  solvent- 
mixed  cannon  prc^jellants.   Single- base  prt^jellant 
dough  from  a  Beken  mixer  can  be  directly  extruded 
without  need  for  maceration  or  screening  operations, 
and  at  no  sacrifice  of  propellant  quality.  Triple-base 
propellant  compositions  of  good  quality  can  be  mixed 
in  a  Beken  mixer  in  1/3  or  less  the  time  required  in  a 
Sigma  blade  mixer  for  the  same  compositions.  A 
Beken  mixer  is  safe  for  use  in  the  above  appbcations. 
Use  of  150-gallon  Beken  mixers  would  permit  an  esti- 
mated $755,  000  capital  cost  saving  for  a  plant  to  man- 
ufacture 4,  000,  000  pounds  per  month  of  a  single- base 
prc^llant  (an  approximate  39%  saving  in  equipment 
cost  for  mixing  through  graining  operations)  and  mill 
cost  savings  of  $1.  43  per  100  pounds  of  propellant  to 
operate  this  plant.  Use  of  150-gallon  Beken  mixers 
would  permit  an  estimated  $2,  500,  000  capital  cost 
saving  for  a  plant  to  manufacture  3, 000,  000  pounds 
per  month  of  triple-base  propellant  (an  approximate 
63%  saving  on  equipment  cost  for  mixing  area),  and 
some  minor  savings  in  mill  costs. 


Pitman- Dunn  Labs.  ,  Div.  ,  Frankford  Arsenal, 

Philadelphia.  Pa. 
ARMOR- PIERCING  STEEL  PROJECTILES:   MECHAN- 
ICAL PROPERTIES,  by  R.   F.  Hehemann  (Case  Inst. 
of  Tech. )  and  J.  G.   Kerr  (Lehigh  U. ).  Sep  58,  90p. 
95  refs.   Rept.   R-910. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  144  041 

Mechanical  properties  of  steels,  particularly  those  of 
armor  piercing  projectiles,  and  the  principal  mechani- 
cal rests  (tension,  compression,  and  indentation  hard- 
ness) which  measure  the  resistance  of  these  steels  to 
plastic  deformation  are  discussed.    The  relationships 
between  projectile  dynamic  impact  behavior  and  me- 
chanical properties  are  shown  in  terms  of  correla- 
tions with  hardness,  metallurgical  history,  and  com- 
pression tests. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
ANALYSIS  OF  CENTRAL  FORCE  SYSTEMS  IN  THE 
PRESENCE  OF   SMALL  DISTURBING  FORCES,   by 
Frederick  V.  Pohle  and  Peter  Feitis.    Rept.  on  Contract 
DA  30-069- ORD- 2346.    June  59.   39p.    12  refs.    PIBAL 
rept.  no.  498;  AD- 226  187. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  075 

General  theorems  which  relate  to  central  force  sys- 
tems are  presented  and  the  effects  of  drag  are  in- 
cluded.   I*erturbation  methods  of  solution  are  indicated 
in  terms  of  dynamical  invariants  and  energy  equations 
are  given  for  the  cases  of  disturbed  motion.    The 
hodograph  representation  is  used  to  supplement  the 
discussion. 


Watertown  Arsenal  Labs. ,  Mass. 
BUCKLING  OF  THIN  TRUNCATED  CONICAL 
SHELLS  SUBJECTED  TO  UNIFORM  EXTERNAL 
PRESSURE,  by  P.  P.  Radkowski.    May  58,  28p.  8  refs. 
Technical  rept.  893.  3/1. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  143  838 

The  buckling  of  simple  supported,  thin,  conical  shells 
subjected  to  uniform  pressure  is  analyzed  in  this  re- 
port.   Predicted  critical  pressure  curves  are  pre- 
sented in  Figures  3  through  9  for  various  base  angles. 
In  using  the  critical  pressure  curves  for  design  pur- 
jxjses,  it  is  suggested  that  the  comparison  between 
the  predicted  results  and  known  experimental  values 
in  Figure  11  be  taken  into  consideration. 


Ship  Building 


George  Washington  U. ,  Washington,  D.  C. 
ELECTRONICS  AND  ORDNANCE  USAGE  DATA  FOR 
NINE  SUBMARINES,  by  Henry  Solomon,    Raymond 
Lewis,  and  Marvin  Denicoff.    Rept.  on  Logistics  Re- 
search Project,  Contract  Nonr-761(05).    15  Jan  59, 
13p.   1  ref.    Serial  T-97/59. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  144  403 


Maritime  Administration  [Washington,   D.  C.  ] 
RATPROOFING  OF  SHIPS,  by  Stevens  and  Wood,  Inc. . 
New  York.    July  59,  73p.  58  refs. 
Order  from  OTS  $1.  50  PB  161  019 

The  ratproof  construction  of  a  vessel  is  accomplished 
by  so  designing  and  building  it  as  to  eliminate,  or  to 
render  inaccessible  to  rats,  every  space  which  might 
afford  them  harborage  to  shelter,  nest,  breed  or  ob- 
tain food.    This  manual  was  developed  to  assist  ship- 
yards. Naval  Architects,  Inspectors  and  others  in 
designing  and  constructing  a  ship  which  will  meet  the 
present  ratprocrfing  requirements  of  the  U.  S.  Public 
Health  Service.    Acceptable  details  for  ratproof ing  are 
not  necessarily  limited  to  the  details  in  this  manual. 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


»_ 


Food 


Iowa  Agricultural  Experiment  Station ,  Ames  . 
STORAGE  LIFE  OF  FRESH,  CURED  AND 
PROCESSED  MEATS,  by  John  C.  Ayres  .  Rept.  no.  36 
(Termination)  for  16  Mar  53-15  June  54  on  Contract 
DA  44-109-qm-1423.  [1954]  29p.  58  refs.  File  no. 
M-608. 
Order  from  LC  mi$2.70,  ph$4.80  PB  144  058 

This  investigation  was  divided  into  three  phases . 
Phase  I  concerned  itself  with  the  development  of 
methods  and  media  to  be  used  in  the  determination 
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and  characterization  of  the  number  and  kinds  of  or- 
ganisms isolated  from  freslj,  cured  and  processed 
meats .  Phase  II  was  direct^  primarily  toward  the 
characterization  of  the  organisms  isolated  from  the 
meats  .   Species  representatave  of  each  of  the  several 
distinct  groups  encountered  were  identified.   Phase 
III  was  directed  to  the  investigation  of  the  microbio- 
logical changes  accompanying  storage  of  meats  at 
various  time- temperature  relationships.  Organo- 
lepcic  changes,  moisture  lo$s  ana  changes  in  pH  were 
recorded.  An  attempt  was  rfiade  to  relate  the  changes 
in  the  number  and  types  of  organisms  in  and  on  the 
meat  to  other  changes  which  occur  in  the  meat . 


TN-59-8;  AD- 208  304. 

Order  from  LC  miJ3.  30,  ph$7.  80 


PB  143  902 


t 


Quartermaster  Food  and  Cbntainer  Inst,  for  the 

Armed  Forces,  Chicago,  ijll. 
FOOD  FROM  ALGAE:  A  REVIEW  OF  THE  LITER- 
ATURE, by  John  Lavery  and  Roben  G.  Tischer. 
Oct  58,  32p.  124  ref s .  Library  Bulletin  no.  1; 
AD- 206  502. 
Order  from  LC  mi$3.00,  phJ6.30  PB  138  412 

The  manuscript  was  completed  in  August  of  1956  and 
is  here  presented  without  chjange  because  as  it  stands 
it  constitutes  an  important  ajid  basic  summary  of  what 
was  known  about  algae  cultu|-e  at  that  time.  Some  of 
the  titles  which  have  appeared  since  will  be  listed  in  a 
bibliography  on  space  feeding  to  appear  in  the  Sep- 
tember 1958  issue  of  FOOD  .TECHNOLOGY. 


Mich. 
IFE  OF  IRRADIATED 
ept.  no.  8  (Final)  for 
72p.   6  refs.    QFCIAF 


Whirlpool  Corp.  ,   St  JosepI 
EVALUATION  OF  SHELF 
FOOD,   by  Aaron  L.  Brody. 
12  July  56-11  July  58.    [1958 
File  S-718. 
Order  from  LC  mi$4.  50,  phJI2.  30  PB  144  183 

Storage  characteristics  of  S(!veral  foods  which  had 
received  pasteurizing  doses  erf  ionizing  radiations  and 
had  been  stored  at  refrigerator  temperatures  were 
studied.    Foods  studied  werd:  Frankfurters,  raw 
oysters,   strawberries,   bluf^rries,   sour  cherries, 
aspjaragus,   snap  beans,   limi  beans,  and  cauliflower. 
Several  fruits  and  vegetable*  including  peaches,  apples, 
pears,  and  tomatoes  were  given  uniform  surface  doses 
of  irradiation  in  an  effort  to  suppress  mold  growth 
with  a  minimum  of  damage  ta  the  product.    Results, 


while  showing  trends  toward 
were  inconclusive. 


mold  growth  retardation, 


MACHINERY,  HABRICATION,  AND 
ACCESSORY  EQUIPMENT 


Engines  and  Propulsion  Systems 


Bell  Aircraft  Corp.   [Buffald.   N.  Y.  ] 
A   HIGH-SPEED  AND  HIGH- RESOLUTION  PHOTO- 
GRAPHIC TECHNIQUE  FOR   THE  OBSERVATION 
OF   PROPELLANTS  INJECTED  INTO  A  FIRING 
COMBUSTION  CHAMBER,   by  Theodor  G.  Rossmann. 
Technical  note  on  Contract  AF  49(638)260.   18  May  59, 
50p.   20  refs.    Rept.  no.  8007J-98 1-008,   Pt.    1;  AFOSR- 


Objectiveis  ro  "conduct  research  in  the  general  field  of 
Observation  of  Burning  Propellants  in  Rocket  Engines", 
for  the  purpose  of  obtaining  design  criteria  for  liquid 
propellant  rockets  which  will  permit  a  more  rational 
approach  to  design  of  rocket  engines.    An  experi- 
mental method  has  been  developed  employing  high- 
speed and  magnifying  photographic  techniques.    The 
light  of  a  high  intensity  source,  flashing  at  rates  up 
to  10,  000/sec,   is  directed  through  two  windows  in 
opposite  walls  of  a  rocket  combustion  chamber.    It 
produces,   by  means  of  a  photographic  objective,  a 
series  of  up  to  ten  consecutive  magnified  shadow 
pictures  of  the  liquid  core  of  the  evaporating  or  burn- 
ing propellant  droplets  and  ligaments  on  a  photo- 
graphic film.    Evaluation  of  these  films  enables  one 
to  follow  the  time  history  of  the  physical  phenomena 
mentioned  before  which  occur  in  a  firing  rocket 
combustion  chamber. 


Bell  Aircraft  Corp.  [Buffalo,  N.  Y.  ] 
A  HIGH-SPEED  AND  HIGH- RESOLUTION  PHOTO- 
GRAPHIC TECHNIQUE  FOR  THE  OBSERVATION 
OF  PROPELLANTS  INJECTED  INTO  A  FIRING 
COMBUSTION  CHAMBER,   by  Theodor  G.  Rossmann. 
Technical  note  on  Contract  AF  49(638)260.   18  May  59, 
88p.    Rept.  no.  8007-981-008,   Pt.   2;  AFOSR- TN-59-8; 
AD- 208  304. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  143  915 

« 

This  section  of  report  is  exclusively  photos  involved 
in  the  project  and  must  be  used  in  conjunction  with 
Part  1,  PB  143  902) 


James  Forrestal  Research  Center,  Princeton,  N.  J. 
A  COOPERATIVE  PROGRAM  OF  FUNDAMENTAL 
RESEARCH  AS  RELATED  TO  JET  PROPULSION. 
Semi-annual  progress  rept.  for  1  Apr -30  Sep  57  on 
Project  Squid,  Contract  N6ori- 105(03).    1  Oct  57, 
129p.    101  refs.  AD- 146  061. 
Order  from  LC  mi  $6.  30,  ph$19.  80  PB  137  703 


(See  also  PB  130  671) 


Materials  Lab.  ,   Wright  Air  Development  Center, 

Wright- Patterson  AFB.  Ohio. 
EVALUATION  OF  PROTECTIVE  COATINGS  FOR 
MOLYBDENUM  NOZZLE  GUIDE  VANES,  by  John  R. 
Giancola.    Rept.  for  Jan  .54-Jan  57  on  Metallic  Materi- 
als.   June  59,  47p.    WADC  Technical  note  58-241; 
AD-215  442. 
Order  from  OTS  $1.  25  PB  151  912 

Thirty  seven  molybdenum  nozzle  guide  vanes,  pre- 
pared and  coated  for  resistance  to  jet  engine  operating 
conditions,  were  evaluated  in  an  engine  exhaust  stream 
at  1860-1890OF  for  4  hours.    Non  destructive  and 
metallographic  examinations  revealed  the  degree  of 
deterioration  of  each  type  of  coating  after  test.    Re- 
sults indicate  that,   in  the  temperature  range  of  the 
test,  multilayer  electrodeposited  metallic  coatings 
have  the  longest  service  life.    No  one  coating  combi- 
nation survived  the  test  without  some  serious  damage. 
All  coatings  tested  increased  the  life  of  the  guide 
vanes  over  unprotected  molybdenum. 
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Pennsylvania  State  U.  Coll.  of  Engineering  and 

Architecture,   University  Park. 

THE  FILM  VAPORIZATION  COMBUSTOR  FOR  GAS 
TURBINE  ENGINES:   THEORETICAL  AND  EXPERI- 
MENTAL INVESTIGATIONS,  by  Gunter  W.  Maybach. 
Doctoral  thesis.   Technical  rept.  on  Contract  Nonr- 
656(13).    Jan  59.  157p.  34  refs. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  144  371 

TTie  objectives  of  this  study  were  to  realize  a  new 
combustion  principle  for  gas  turbines,  one  that  would 
inherently  reduce  the  formation  of  smoke  and  the  for- 
mation of  deposits  inside  the  combustion  chamber;  to 
analyze  the  mixture  formation  and  combustion  mecha- 
nisms p)ertinent  to  the  new  combustion  principle;  and 
to  determine  the  operational  characteristics  of  a  re- 
search prototype  combustor  incorporating  the  new 
principle.    The  new  combustion  principle  is  based  on 
the  vaporization  of  the  fuel  from  a  liquid  film  spread 
along  the  inner  wall  surface  of  a  cylindrical  com- 
bustor section  by  means  of  a  high- velocity  air  stream. 


Sundstrand  Turbo  Div.  ,  Sundstrand  Corp.   [Pacoima, 

Calif.  ] 

SCALING  PROCEDURES  FOR  ROCKETS  UTILIZING 
QQUID  PROPELLANTS  OF  VARIABLE  COMPOSI- 
TION AND  MIXTURE  RATIO,   by  S.   S.  Penner. 
Technical  note  no.  7  on  Contract  AF  18(603)107. 
31  Aug  59.  20p.    13  refs.   S/TD  no.    1733;  AFOSR- 
TN-59-908. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  012 

Generalized  scaling  rules  are  derived  for  liquid-fuel 
rocket  engines  on  the  assun^tion  that  the  dependence 
of  the  overall,  effective,  conversion  time  is  a  known 
hinction  of  propellant  mixture  ratio  and  propellant 
type.    The  resulting  scaling  rules  provide  an  impor- 
tant supplementary  approach  to  current  programs  re- 
lating to  the  development  of  rational  scaling  proce- 
dures for  liquid  fuel  rocket  engines.    The  present 
analysis  serves  to  emphasize  the  importance  of  con- 
tinued basic  research  on  the  mechanism  and  rates  of 
combustion  reactions  in  engines. 

Manufacturing  Equipment  and  Processes 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,   Columbus,   Ohio. 
REVIEW  OF  ELECTRICAL  MACHINING  METHODS, 
by  Max  J.  Trzeciak  and  Francis  W.  Boulger.    5  Aug  59, 
Up.  37  refs.    DMIC  memo.   28;  AD- 225  298. 
Order  from  OTS  $0.  50  PB  161  178 

This  is  a  review  of  recent  literature  describing  the 
application  of  electrical  machining  methods.    The 
three  common  nonconventional  electrical  machining 
methods  are  the  spark-discharge,  electrolytic  grind- 
ing and  milling,  and  arc-discharge  methods.    Sparking 
occurs  between  the  tool  and  workpiece  electrodes, 
which  are  separated  by  a  dielectric  fluid,  when  the 
voltage  between  these  electrodes  is  increased  until  it 
exceeds  the  resistance  of  the  dielectric.    The  sparking 
is  usually  forced  to  occur  at  a  rate  of  20,  000  to  300,  000 
electrical  discharges  per  second.    Electrolytic  erosion 
may  be  considered  as  an  accelerated  etching  and 
lappmg  operation  such  as  that  used  in  preparing 


metallographic  specimens.    The  metal  surface  is 
etched  electrolytically  and  lapped  ccMicurrently  many 
times  during  the  course  of  machining  by  this  method. 
A  rotating  metallic  (copper  or  brass)  wheel  containing 
abrasive  grains  imbedded  in  its  surface  serves  as  a 
cathode.    Alternatively,  an  abrasive  wheel  impregnated 
with  graphite  filler  to  make  it  current -conducting  can 
be  used.    The  characteristic  of  the  arc -discharge 
method  is  that  it  thermally  erodes  the  workpiece.    The 
method  ordinarily  uses  a  low-voltage,  high-amperage 
direct  current  power  source,  although  alternating 
current  may  be  used. 


Defense  Metals  Information  Center.  Battelle 

Memorial  Inst.  .  Columbus.  Ohio. 
SPINDLE  SHAPING  OF  TITANIUM  SHEET,   by  Carl  T. 
Olofson.    15  July  59,  4p.   1  ref.    C»^IC  memo.  26; 
AD-220  196. 
Order  from  OTS  $0.  50  PB  161  176 

Spindle  shaping  is  a  hand-fed.  edge- profiling  operation 
for  certain  types  of  sheet-metal  parts.    The  blank  is 
firmly  clamped  to  a  template  of  desired  edge  contour. 
By  means  of  a  suitable  fixture,  the  template  and  blank 
are  then  hand  fed  into  an  inverted  single- spindle  cutter 
protruding  through  a  table.    A  bearing  surface  on  the 
milling- type  cutter  traces  the  contour  of  the  template, 
thereby  guiding  the  cutter  as  it  cuts  the  prcrfile  of  the 
part.    Parts  canbeproducedfrom  titanium  and  titanium - 
alloy  sheet  with  aircraft-quality  edge  finish.   This 
method  is  feasible  for  shaping  sheet  metal  in  gages 
from  0.  060  to  0.  187  inch  using  carbide  cutters  and 
carbon  dioxide  as  a  coolant. 


Lockheed  Aircraft  Corp.  ,  Burbank,  Calif. 
HIGH  ENERGY  RATE  METAL  FORMING,   by  A.   F. 
Watts  and  Glen  N.  Rardin.    Interim  technical  engineer- 
ing rept.  no.  6,   1  July- 30  Sep  59,  on  Contract  AF 
33(600)35543.    [1959J  15p.    LR- 14059. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  411 

This  report  describes  the  preliminary  planning  for 
testing  explosive  forming  on  aircraft  i>arts. 


Princeton  U. ,  N.  J. 
BENEFICIATICN  OF  UNITED  STATES  MANGANESE 
RESERVES,  by  Oskar  Morgenstern.  Technical  rept. 
no.   1  on  Economics  Research  Proj.  ,  Contract  Nonr- 
1858(02).   15  Jan  57,  54p.  71  refs.  AD- 147  123. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  138  418 

Domestic  Mn  ore  and  slag  reserves.  Oxide  and  carbon 
ate  ores  (Cuyuna  Range,  Chamberlain  Region,  and 
Artillery  Peak);  and  silicate  ores  and  slags  (Aroostook 
County  and  open  hearth  slags).  Mn  ore  beneficiation 
processes:  Oxide  and  carbonate  ores  (Chemical  proc- 
esses  include  ammonium  carbamate- carbonate  leach. 
H2SO4  and  related  compounds  leach,  HNO3  leach  (Nos- 
sen),  HCl  leach  (King),  and  electrolysis;  whilephysi- 
cal  processes  include  flotation,  heavy  media  sepera- 
tion  and  tabling,  and  crushing  and  jigging);  silicate 
ores  and  slags  (pyrochemical  processes  include  lime 
clinkering  (Sylvester),   lime  clinkering-carbamate 
leach  (Sylvester -Dean),  chemical  roasting  (Bruce 
Williams),  and  chlorine. vaporization;  pyrometailurgi- 
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cal  processes  include  selec 
Spiegel  (Bureau  of  Mines), 
(Udy),  and  selective  oxidati 
and  the  high-intensity-arc  pi 
production  methods:  Ferro: 
and  electric  furnace);  and  s 


acterization  of  physical  inpu:  coefficients  and  dollar 
cost  data. 


ve  oxidation  of  slag- 
ectric  furnace  reduction 
n  of  pig  iron  (Wright); 
ysical  process).  Alloy 
nganese  (blast  furnace 
icomanganese.    Char- 


Springfield  Armory,  Mass 
PREPARATION  OF  A  PRE 
CASTING,  byG.  Pributsky 
on  The  Application  oLCast 
to  the  Manufacture  or  Small 
22  Oct  58,  21p.  Rept.  SA-T 
Order  from  LC  mi$2.70, 


lAT  FOR  INVESTMENT 
|nd  W.  M.  Kisner.  Rept. 
iterials  and  Processes 
rms  Weapons  . 
18-1066;  AD-225  972L. 
;4.80  PB  144  055 


obta 


A  study  was  conducted  to 
establish  a  standard  precoat 
precision  investment  cas 
lation  with  a  sodium  silicate 
properties . 


Transport,  Traction  dnd  Hoist  Faciliti 


in  data  in  order  to 
formulation  for  use  in 
s .  One  precoat  formu- 
binder  had  superior 


es 


Army  Engineer  Research  apd  Development  Labs.  , 

For  Belvoir,  Va. 
ENGINEERING    TESTS  OF 
ING  ALUMINUM  LIGHT  TA 
BOAT  CRADLE,  by  Gerard 
Technical  rept.   1584-TR. 
Order  from  LC  mi$2.  40,  phS3.  30 


the  bridge.  float- 
:tical.  pontcm 

Welch.    ISp.  2  refs. 


Requirements  for  a  versatih 
fwrting  eight  or  less  alumin 
general -purpose  transportat 
a  Light  Tactical  Ponton  Bndj 
welded  steel,  skeleton  pallet 
maximum  load  of  eight  pxDnt 
position  on  a  2  1/2- ton  basich 
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cradle  capable  of  sup- 
Um  fwntons  on  standard, 
on  equipment.    Design  of 
e  Cradle,  a  600-pound 
designed  to  carry  a 
G|is  nested  in  an  inverted 
utility  trailer. 


Land  Locomotion  Research!  Branch,  Ordnance  Tank 
Automotive  Command,  Certer  Line,  Mich. 

EVALUATION  OF  VEHICLE  SINKAGE  IN  OFF  THE 

ROAD  LOCOMOTION, by  M 4 G.Bekker.  June  58,  53p. 

4  refs  .  Rept .  no .  35 . 

Order  from  LC  mi$3.60,  phk9.30  PB   143  949 

The  problem  presented  in  this  paper  is  to  outline  the 
solutions  penaining  to  vehicle  sinkage,  and  to  illus- 
trate them  with  practical  examples  in  order  to  assist 
the  user  and  designer  in  the  application  of  the  latest 
developments  of  land  locomotion  mechanics .  The 
present  repon  has  been  prejared  to  provide  infor- 
mation which  may  aid  in  the  design  and  evaluation  of 
wheeled  and  tracked  vehicle!  . 


Midwest  Applied  Science  C<)rp.  ,   Lafayette,    Ind. 
BEHAVIOR  OF  A  LINEAR  ONE  DEGREE  OF  FREE- 
DOM VEHICLE  MOVING  W|TH  CONSTANT  VELOC- 
ITY ON  A  STATIONARY  GAUSSIAN  RANDOM 
TRACK,   by  J.  L.  Bogdancrff  and  Frank  Kozin.    Rept.  on 


Contract  DA  33-008-ORI>1738.    Feb  59,  33p.  6  refs. 

Rept.  no.  48. 

Order  from  LC  mi  $3.  00,  ph$6.  30  PB  144  233 

A  method  for  analyzing  a  linear  one  degree  of  freedom 
vehicle  when  excited  by  a  weakly  stationary  random 
process  is  discussed.    If  the  surface  of  rough  terrain 
is  a  Gaussian  random  process,  this  method  can  then 
be  applied  to  determine  the  motion  characteristics  of 
the  vehicle.    A  solution  of  the  power  required  to 
maintain  a  constant  velocity  is  presented. 


Rome  Air  Development  Center,  Griff  is  s  AFB,  N.  Y. 
EVALUATION  OF  SURGE-TYPE  BRAKE  SYSTEM, 
by  Harold  Nares  .  July  59,  21p.  RADC-TN-59-138; 
AD-214  494. 
Order  from  LC  mi$2.70,  ph$4.80  PB  144  082 

A  qualitative  analysis  was  made  of  an  automatic 
trailer-brake  system  proposed  for  use  in  Project 
Two  Wheels  which  is  considered  worthy  of  ccHisider- 
ation  for  use  in  other  military  trailer  systems .  Al- 
though there  was  no  attempt  made  in  the  reported 
test  program  to  compile  a  strict  engineering  evalu- 
ation, sufficient  work  was  done  to  indicate  that  the 
brake  system  shows  considerable  merit  and  that  this 
could  profitably  become  the  subject  for  a  funded  engi- 
neering investigation. 


Rome  Air  Development  Center,  Griff  is  s  AFB, 

N.  Y. 
PROJECT  TWO  WHEELS,  by  John  J.  Cuba.    Aug  59, 
29p.    RADC-TR-59-38;  AD-212  07L 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  299 

Project  Two- Wheels  is  a  series  d  highly  mobile, 
air-transp>ortable  communications  and  navigational 
facilities,  developed  for  Airways  arxl  Air  Commu- 
nications Service,  to  support  air  operations  under 
emergency  or, austere  ccMiditions.    The  five  original 
facilities  were  developed  by  integrating  standard 
communications  and  navigation  equiptnent  with  a 
trailer  van  specifically  designed  for  the  fKirixjse  of 
forming  a  complete  operating  system.    These  facili- 
ties are  described  with  primary  emphasis  on  the 
development  in  the  mechanical  area. 


MATERIALS 


BockamOllan,   BrOsarps  Station  (Sweden). 
STATISTICAL  EVALUATION  OF   DATA  FROM 
FATIGUE  AND  CREEP- RUPTURE  TESTS    PART  L 
FUNDAMENTAL  CONCEPTS  AND  GENERAL 
METHODS,  by  Waloddi  Weibull. .  Rept.  for  I  Mar  58- 
28  Feb  59  on  Materials  Analysis  and  Evaluation 
Techniques.   Contract  AF  61(514)1208.    Sep  59.   80p. 
19  refs.    WADC  Technical  rept.  59-400,   Pt.    1. 
Order  from  OTS  $2.  00  PB  161  297 

Fatigue  tests  are  classified  into  three  types  with 
consideration  to  the  appropriate  method  of  evaluating 
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the  data.    Fundamental  statistical  concepts,  general 
methods,  and  useful  tools  are  presented.    The  possi- 
bilities of  estimating  distribution  parameters  have 
been  examined.    Starting  from  the  concept  of  infor- 
mation available  in  a  sample,  various  methods  of 
extimating  the  parameters  of  location,   scale,  and 
shape  are  discussed,   completed  by  a  comparison  o€ 
the  efficiency  of  various  estimates.    General  princi- 
ples of  fitting  curves  to  observations  are  outlined  and 
applied  to  the  methods  of  maximum  likelihood,  linear 
regression,  and  best  linear  estimators. 


Michigan  U.  Research  Inst.  ,  Ann  Arbor. 
THE  PHOTOGRAPHIC  SEQUENCE  EFFECT,   by 
L  H.   Enns  and  Ernst  Katz.   Final  rept.  pt.   2  on 
Contract  AF  49(638)69.   Aug  59,  23p.  5  refs.  2613- 
9-F;  AFOSR-TR-59-122. 
Order  from  LC  mi$2.  70,  phK  80  PB  144  152 

In  Section  1  the  motivation  of  this  study  is  given;  In 
Section  2  the  method  of  sequence  exposures  is  briefly 
described  experimentally  and  theoretically  and  the 
experinisntal  results  are  described.    The  results  con- 
firm qualitatively  the  trend  erf  the  theoretical  work 
but  lead  to  quantitative  difficulties,  which  are  dis- 
cussed in  Section  3.    The  conclusions  are  sumnarized 
in  Section  4. 


Metals  Processing  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge . 

CHROMIUM  COATINGS  FROM  LIQUID  METAL 
SOLUTIONS,  by  Peter  Schwarzkopf,  Ernst  B.  Wegleia 
and  John  Wulff .  Technical  rept .  on  Contract  Nonr- 
1841(30).  Dec  58,  3Ip.  12  refs. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  984 

Three  types  of  solid-liquid  interface  are  found  to 
form  by  continuous  cooling  of  a  saturated  solution  of 
chromium  in  tin  below  the  liquidus  temperature.  It 
was  found  possible  to  produce  circa  0.001  inch  coat- 
ings ot  chromium  which  are  soft,  dense  and  relatively 
smooth.  Such  coatings  are  too  thin  to  offer  protection 
to  molybdenum  above  about  9000C  in  air.  The  .001 
inch  chromium  deposits  offer  some  promise  as  a 
barrier  substrate  for  spray  coats.  (See  also 
PB  151  126) 


Virginia  Agricultural  Experiment  Station,  Blacksburg. 
QUALITY  CONTROL  METHODS  FOR  SEVERAL  RE- 
LATED VARIABLES,  by  J.  Edward  Jackson.    Technical 
rept.  no.  4  on  Development  of  Statistical  Methods  for 
Experimental  Designs  in  Quality  Control  and  Surveil- 
lance Testing.   Contract  Nonr-2352(01).    Dec  58.   31p. 

7  refs. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  925 


Ceramics  and  Refractories 


Defense  Metals  Information  Center,   Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
GLASS- BONDED  REFRACTORY  COATINGS  FOR 
IRON-  OR  NICKEL- BASE  ALLOYS,    by  T.   E.   Cook 


and  B.  W.  King.    25  Apr  59,   19p.  40  refs.    DMIC 

memo.   16. 

Order  from  OTS  $0.  50  PB  161  166 

Ceramic  coatings  are  apjplied  to  metal  to  (1)  prevent 
oxidation,  corrosive  attack  or  erosion,  and  (2) 
thermally  insulate  the  metal  or  change  the  radiation 
characteristics  at  the  surface.  To  be  effective,  they 
must  be  continuous  and  bond  tightly  to  the  metal. 
Some  do  not  adhere  to  the  metal  directly  but  require 
an  intermediate  undercoat.    The  quality  of  the  coat- 
ing material,  (2)  preparation  at  the  metal  surface, 
and  (3)  application  and  firing  procedures  used  to  ob- 
tain a  bond  between  the  metal  and  the  glassy  coating. 
Enamels  are  mixtures  erf  oxides  smelted  into  glasses 
and  fritted  by  quenching- -usually  in  water.    Metals 
are  prepared  for  coating  by  degreasing,   sand  blast- 
ing,  scouring,  pickling  or  combinations  at  these 
methods.    The  enamel  frit  is  milled  with  water  (and 
sometimes  small  amounts  of  conditioning  agents)  to 
form  a  slip  or  suspension,   similar  in  appearance  to 
water-base  paints,  at  fine  frit  particles  in  water. 
The  slip  is  applied  to  the  metal  by  dipping  or  spray- 
ing as  uniformly  as  possible.    The  coated  piece  is 
dried  to  remove  water,  sometimes  baked  at  300  to 
600  F,  and  fired  for  4  to  10  minutes  at  temperatures 
ranging  from  1600  to  2400  F.    Recommended  coat- 
ings for  iron-  and  nickel-base  alloys,  coating  com- 
positions, and  details  of  procedures  for  metal  prepa- 
ration and  application  are  given. 


Nepa  Div. ,  Fairchild  Engine  and  Airplane  Corp. , 

Oak  Ridge,  Tenn. 
CREEP  TESTS  ON  GRAPHITE.   23  June  50,  4p. 
NEPA  1480. 
Order  from  LC  mi$  1 .  80 ,  ph$  1 .  80  PB  1 44  024 


Nepa  Div . ,  Fairchild  Engine  and  Airplane  Corp. , 

Oak  Ridge ,  Tenn . 
ZIRCONU,  by  George  Hall.  4  Mar  42,  57p.  21  refs. 
NEPA  437-IHR-E12. 
Order  from  LC  mi$3.60,  ph$9.30  PB  144  025 


Watertown  Arsenal  Labs.  ,  Mass. 
THE  SPECTRAL  EMISSIVITY  AND  TOTAL  NOR- 
MAL EMISSIVITY  OF  GRAPHITE  AT  ELEVATED 
TEMPERATURES,  by  Albert  F.  Grenis  and  Albert  P. 
Levitt.   Nov  59,   17p.    11  refs.   Technical  rept.   no. 
WAL  TR-397.  1/2. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  329 

Apparatus  developed  for  measuring  the  spectral  and 
total  normal  emissivity  of  electrically  conducting  re- 
fractory materials.    The  total  normal  emissivities 
and  spectral  emissivities,  at  an  effective  wavelength 
of  0.  65  microns,  were  determined  for  machined  sur- 
faces of  graphite.    The  spectral  emissivities  were 
investigated  within  the  range  of  lOOO^C  to  300G°C. 
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Fuels,  Lubricanfs,  and  Hydraulic  Fluids 


Feltman  Research  and  Engineering  Labs.,  Picarinny 

Arsenal,   Dover,  N.  J. 
DEVELOPMENT  OF  AN  INDICATOR   TEST  PAPER 
TO  DETECT  INSTABILITY  OF  STORED  PROPEL - 
LANTS»  by  Phillip  Rcx:hUn.    Nov  58,  32p.    7  refs. 
Technical  rept.  2567;  AD- 202  006. 
Order  from  LC  mi$3. 00,  phU.  30  PB  138  349 


at3h 


To  evaluate  the  abilities  ai  3  Experimental  propellant 
test  papers  to  detect  incipient  instability  in  stored 
propellants. 


u  in: 

'nlect 


General  Electric  Co.  ,  Schenlectady,  N.   Y. 
FUEL  TRANSIENT  TEMPERATURE  AND  PRES- 
SURE DUE  TO  AEKCDYNAMIC  HEATING,   by 
W.   W.    Fischer.   Rept.   on  Project  Hermes.   Dec  50, 
declassified  17  Mar  58.   38p.   Technical  Information 
Series  DF  50A0521. 
Order  from  LC  mi$3.00.  ph$< .  30  PB  144  123 

An  analysis  was  made  of  the  effect  of  aerodynamic 
heating  upon  the  Hermes  B-1  fuel  temperature  and 
pressure.    Both  the  annular  and  island  fuel  tanks  were 
considered  for  3  sets  of  condinons,  viz.  ,  no  insula- 
tion on  either  tank,   insulationlon  diffuser  side  of  is- 
land tank  and  msulation  on  diffuser  side  of  both  tanks. 
Calculation  results  indicate  thkt  this  system  of  pres- 
surization  is  unsatisfactory,    without  insulation  the 
fuel  temperature  becomes  too  high  and  a  low  pressure 
occurs  shortly  after  B- I  launching.    Insulation  keeps 
the  fuel  cool  enough  but  then  the  fuel  pressure  is  so 
low  that  an  auxiliary  means  of  pressurization  is  nec- 
essary to  jjr event  fuel  pump  cavitatioru 

I 

General  Electric  Co.  ,   Schenectady,  N.  Y. 
PREPARATION  OF   DIBORANB  BY  REACTION  OF 
LITHIUM  HYDRIDE  AND  BORON  HALIDES:   USE  OF 
TETRAHYDROFURAN  as  a  $0LVENT,   by  E.   M. 
Boldebuck  and  J.  R.  Elliot.    Rebt.   on  Proj.   Hermes. 
Dec  49,   6  refs.    Rept.  no.  R49A0534. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  391 


Tetrahydrofuran  has  been 
solvent  for  diborane,  and  its 
lithium  hydride-boron  halide 
yields  of  diborane  in  the 
operating  temperatures. 


fouiid  to  be  an  efficient 
use  as  a  solvent  in  the 
reaction  results  in  good 
abseii:e  of  catalyst  or  special 


General  Electric  Co.  ,  Schen^tady.  N.   Y. 
PREPARATION  OF  DIBORAN^  BY  THE  REACTION 
OF  LITHIUM  HYDRIDE  AND  BORON  FLUORIDE 
ETHERATE,  by  J.   R.    Elliott  4nd  F.   F.   RoedeL   Rept. 
on  Proj.  Hermes.   18  Feb  48,  declassified  11  Aug  49, 
54p.   9  refs.   Rept.   no,  TR- 55251. 
Order  from  LC  mi^.  60.  ph$9J.  30  PB  144  393 

A  fundamental  investigation  of  the  reaction  of  lithium 
hydride  and  boron  fluoride  cth^raie  in  ethyl  ether  to 
form  lithium  fluoride  and  dibotane  has  been  per- 
formed under  rigidly  controllei  conditions.    Under 
rigidly  controlled  anhydrous  conditions,  no  induction 


period  precedes  the  reaction  between  Lithium  hydride 
and  boron  fluoride.    A  method  has  been  found  for  the 
elimination  of  induction  periods.    This  method  involveji 
pretreatment  of  Lithium  hydride  in  ether  with  diborane 
immediately  before  addition  of  the  boron  fluoride 
etherate. 


General  Electric  Co.  ,   Schenectady,   N.  Y. 
SOLUBILITY  OF  DIBORANE  IN  ETHYL  ETHER  AND 
IN  TETRAHYDROFURANE.  by  E.  M.  Boldebuck.  J.  R. 
Elliott  and  others.    Rept.  on  Proj.  Hermes.    19  Nov  48, 
declassified  11  Aug  49.   lip.   Rept.  no.  TR-55288. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  395 

The  pressure  over  a  solution  of  diborane  in  ethyl  ether 
and  in  tetrahydrofurane  has  been  measured  in  a  bomb 
at  different  temperatures.    From  these  data  the  solu- 
bility of  diborane  at  20*^C  and  diborane  pressure  of  one 
atmosphere  has  been  calculated  as  1.  1  g.  per  100  g. 
ethyl  ether,   8.  I  g.  per  100  g.  tetrahydrofurane.    Solu- 
bility of  diborane  in  ethyl  ether  is  proportional  to 
pressure  and  slightly  higher  than  predicted  by  Raoult's 
law.    In  tetrahydrofurane  solubility  increases  as  the 
square  root  of  diborane  pressure,   suggesting  the 
formation  of  a  complex  with  the  solvent.    Molar  heat 
of  solution  of  diborane  in  ethyl  ether  has  been  calcu- 
lated,  roughly,  as  -2800  cal;  in  tetrahydrofurane  as 
-4900  cal. 


Michigan  U.   Research  Inst.  .  Ann  Arbor. 
THERMAL  CONDUCTIVITY  OF  LUBRICATING  OILS 
AND  HYDRAULIC  FLUIDS,  by  D.  W.  McCready. 
Rept.  for  1  July  58-30  June  59  on  Materials  Analysis 
and  Evaluation  Techniques.  Contract  AF  33<616)5745. 
July  59,   32p.    12  refs.   WADC  Technical  rept.  59-185. 
Order  from  OTS  $1.00  PB  161  040 

An  all-metal  concentric  cylinder  type  erf  thermal  con- 
ductivity cell  was  used  to  measure  the  thermal  con- 
ductivity of  twelve  natural  and  synthetic  base  lubricat- 
ing fluids.    Thermal  conductivity  values  in  the  temper- 
ature range  of  from  70  to  SOO^F  are  reported  for  fluids 
considered  stable  to  the  higher  temperature.    Tne 
maximum  temperatures  for  other  fluids  were  limited 
by  their  instabilities  under  test  conditions.    Since  each 
fluid  has  individual  characteristics,   no  correlation  of 
conductivity  values  appears  possible.    Values  are  con- 
sidered precise  and  for  possible  correlation  can  be 
compared  to  those  of  a  fluid  chosen  as  a  "standard 
reference.  " 


Naval  [Weapons  Plant]  Washington,  D.  C. 
PROPERTIES  OF   DIMETHYL  POLYSILOXANE 
FLUIDS,  by  S.  H.  Cole.    23  Dec  58.  9p.   1  ref.    NGF- 
T- 34-58;  NAVORD  rept.  6488. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  119 

Tests  were  conducted  to  determine  properties  of 
dimethyl  polysiloxane  fluids  in  the  viscosity  range 
0.  65  to  214,  000  centistokes.    These  properties  in- 
cluded viscosity,   viscosity-temperature  coefficient, 
pour  point,  flash  point,   specific  gravity,   refractive 
index,  dielective  constant,   acid  number  and  volatility 
of  the  more  viscous  grades.    A  military  specification 
was  prepared  from  the  data-obtained  from  these  tests. 
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Rocket  Research  Lab.  ,  Ohio  State  U.  Research 

Foundation,  Columbus. 

[>JVESTIGATI0N   OF   LIQUID  NITRIC  OXIDE  AS  A 
ROCKET  OXIDIZER,  by  Loren  E.  Bollinger  and 
Rudolph  Edse.   Rept.  on  Contract  AF  33(616)5615. 
Vlay59,  29p.  6  refs.  WADC  Technical  rept.   59-12, 
AD- 208  327. 
Order  from  OTS  $0.  75  PB  161  300 

An  experimental  investigation  has  been  made  of  the 
use  of  liquid  nitric  oxide  as  an  oxidizer  for  rocket  en- 
gines.   Since  nitric  oxide  is  an  endothermic  compound, 
it  follows  from  thermodynamic  calculations  that  nitric 
oxide  -  fuel  mixtures  have  a  higher  specific  thrust 
han  do  corresponding  oxygen-fuel  mixtures.    It  was 
found  that  extremely  long  residence  times  were  re- 
quired for  the  propellant  in  the  combustion  chamber. 
Originally  it  was  planned  to  use  JP-4  as  the  fuel  with 
liquid  nitric  oxide  but  nr^thyl  alcohol  was  substituted 
because  of  the  difficulties  encountered  in  burning  JP-4 
with  liquid  nitric  oxide.    From  the  limited  experimentt 
which  were  conducted,  liquid  nitric  oxide  does  not 
appear  favorable  as  an  oxidizer  for  rockets  because  of 
die  long  residence  time  required  for  nitirc  oxide  to 
react  fully  with  the  fuels  used.    Most  of  the  experi- 
ments were  conducted  with  a  nominal  50- pound  thrust 
motor  having  a  characteristic  length  of  1515  inches. 
'Jie  design  chamber  pressure  was  300  pounds  per 
square  inch.    An  experimental,  uncorrected  value  of 
211  seconds  was  obtained  for  the  specific  thrust  at  a 
chamber  pressure  of  327  pounds  per  square  inch  for 
an  oxidizer- to- fuel  weight  ratio  of  1.  46.    In  addition, 
die  results  of  these  studies  showed  that  nitric  oxide. 
which  is  one  of  the  important  intermediate  products  in 
the  combustion  of  the  various  nitric- acid  type  oxi- 
dizers, may  affect  the  smooth  combustiCMi  of  nitric 
acid  with  a  fuel  because  of  the  long  chemical  reaction 
time  of  nitric  oxide. 


Siell  Development  Co. ,   Emeryville,  Calif. 
FUNDAMENTALS  OF  GEAR  LUBRICATION,  by 
V.  N.  Borsoff  and  R.  Lutwack.    Final  rept.  for 
June  55-May  56  on  Contract  NOas  53-356-c.    [1956] 
lOlp.    8  refs.    Rept.  no.  S-13694;  AD-143  172. 
Order  from  LC  mi$5.  70,   ph$16.  80         PB  137  817 

The  extreme  pressure  film  established  on  the 
working  surfaces  of  gear  teeth  becomes  gradually 
attrited  when  the  gears  are  operated  with  an  unre- 
active  oil.    The  rate  erf  attrition  is  high  in  the  be- 
ginning erf  operation  with  unreactive  oil.    The  raites 
of  attrition  decreased  with  time.    Approximately  2/3 
of  the  extreme  pressure  film  cx>uld  be  attrited,  and 
1/3  remains  firmly  attached  to  the  surfaces.    Rolling 
motion  has  little  effect  on  the  attrition  of  an  extreme 
pressure  film.    When  gears  with  an  extreme  pres- 
sure film  on  the  tcx)th  working  surface  are  operated 
with  an  unreactive  oil  in  the  thick  film  zone  of  lubri- 
cation, the  mechanism  of  attrition  is  primarily  that 
(rf  "washing"  by  the  lubricant.    The  shifting  d  the 
peaks  at  the  extreme  pressure  film  in  the  direction 
of  sliding  suggests  a  plastic  like  nature  erf  the  E.  P. 
film  formed  by  dibenzyl  disulfide  compounded  oil. 
When  gears  with  a  radioactive  E.  P.  film  established 
on  the  teeth  working  surfaces  are  operated  with  an 
inert  E.  F.  compound  oil  (DBDS  in  this  case),  the 
exchange  of  atoms  of  the  active  ingredient  (sulfur)  or 
molecules  of  the  resultant  product  at  reaction  (iron- 
sulfide)  in  the  extreme  pressure  film  is  a  continuous 


process.    This  confirms  our  previous  conclusicm  that 
extreme  pressure  films  are  beine  continuously 
formed  and  attrited  during  the  operation  erf  gears. 
The  results  at  the  tests  with  tagged  DBDS  performed 
last  year  confirm  well  the  results  erf  the  two  previous 
years  of  investigations. 


Springfield  Armory.  Mass. 
EVALUATION  OF   SHELL  FOUR-BALL  JEST  RE- 
SULTS ON  VARIOUS  CUTTING  FLUIDS  AND 
LUBRICANTS,   by  L.  Krasnor.    Partial  rept.  no.  1, 
2  Mar  59.   30p.    Rept.  SATR16- 1055. 
Order  from  LC  mi$2.  70.  phK  80  PB  144  130 

Measurements  are  given  of  the  extreme  pressure 
properties  erf  more  than  110  cutting  fluids  and  lubri- 
cants taken  in  accordance  with  Federal  Standard  VV- 
L-791e.  Method  650.  3,   with  Shell  Four-Ball  Extreme 
Pressure  Lubrie:ants  Tester.    Highest  Mean  Hertz  Load 
values  were  obtained  from  tests  of  blended  materials 
of  multiple  compounding  containing  sulfur,  chlorine, 
or  phosphorus.    Three  of  the  four  additives  tested, 
which  were  used  with  mineral  seal  oi!  as  a  diluent, 
showed  improved  pjerformance  over  their  use  with  100 
second  viscosity  mineral  oil.    Adequate  explanation  for 
this  is  not  yet  available.    Copper  powder,  cuprous 
chloride,  and  copper  oleate  showed  some  degree  of  ex  - 

treme  pressure  activity  especially  in  conjunction  with 
sulfur  and  sulfur  compounds. 


Leather  and  Textiles 


Cornell  U. ,   Ithaca,  N.  Y. 
MASS  TRANSFER  COOLING  OF  PARACHUTE 
MATERIALS,   by  Rodney  H.  Cornish,   Franklin  J. 
Ahimaz,   and  others.    Rept   for  June  58-Jan  59  on 
Parachute  Materials  and  Functional  Textiles,  Con- 
tract AF  33(616)5852.    Sep  59.  97p.   7  refs.    WADC 
Technical  rept.  58-684. 
Order  from  OTS  $2.  25  PB  161  293 

Seventy-three  tests  were  made  on  different  parachute 
ribbon  materials  and  protective  coatings.    These  tests 
were  conducted  at  Mach  5,  pressure  altitude  of 
100,  000  feet  and  stagnation  temperatures  of  700  to 
900*'F.    Most  of  the  effort  was  devoted  to  mass  trans- 
fer cooling  (sublimation  and  melting).    Hexachloro- 
ethane,   Chloro-anthraquinone,  Methyl -anthraquinone. 
Hydroxy- an thraquinone,   and  Camphene  were  applied 
by  various  techniques  in  several  thicknesses.    The 
results  of  these  tests  are  plotted  in  the  form  of:  life- 
times parameterized  in  terms  of  ce)ating  weight, 
temperature  prcrfiles,  and  heating  rates.    Tabular 
tlata  is  presented  for  all  of  the  runs.    This  data  indi- 
c:ates  that  coating  weights  on  the  order  of  the  weight 
of  the  ribbons  are  required  to  give  significant  protec- 
tion at  the  test  (x>nditiexis  and  that  mechanical  protec- 
tion must  be  provided  to  the  coatings  to  improve  their 
efficiency. 

Quartermaster  Research  and  Engineering  Center, 
Natick,  Mass. 
MEASURING  AND  PREDICIING  THE  GENERATION 
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OF   STATIC  ELECn  KICITT  iKl 
INC.   by  Aldo  M.  Crugnola  anc 
Sep  59,   71  p.   44  refs.    Textile 
AD- 225  497. 
Order  from  LC  miH  50,   ph$ 
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Army  Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va.  I 

GENERAL  FORMULA   FOR  CREEP  AND  RUPTURE 
STRESSES  IN  PLASTIC  MATERIALS,   by 
S.  Goldfein.    31  July  58,  40p.     14  refs.    Rept.  no. 
2409-17. 
Order  from  LC  miJ3.00,  ph$6  30  PB  144  044 

The  purpose  of  this  work  was  to  derive  a  general 
formula  which  would  accurately  describe  the  time- 
temperature  relationship  for  cfeep  and  rupture 
stresses  in  plastic  materials. 


Brown  U.  Div.  of  Engineering]   Providence,    R.   I. 
THE  VALIDITY  OF  MODEL  REPRESENTATION 
FOR  LINEAR  VISCOELASTICi  BEHAVIOUR,   by 
H.  Kolsky  and  Y.  Y.  Shi.    Techiiical  rept.  no.  5  on 
Contract  Nonr- 562(14).    Jan  58 
AD- 156  118. 
Order  from  LC  mi$3.  30,  ph$7 


43p.   27  refs. 


80 


PB  137  917 


The  observed  mechanical  response  of  some  linear 
vlscoelastic  materials  as  measured  by  Lethersich  and 
others  is  compared  with  the  response  predicted  by  two 
and  three  parameter  models.    It  is  found  that  two 
{wrameter  models  are  completely  inadequate  in  de- 
scribing the  observed  behavioit  over  even  a  narrow 
frequency  range.    Of  the  two  t^ree-parameter  models 
the  standard  linear  solid  is  pr^erable,  and  this  model 
gives  at  least  qualitative  agreement  with  experiment 
over  a  frequency  range  of  one  or  two  decades.    It  is 
shown  that  this  degree  of  agreement  is  adequate  to  pre- 
dict the  mechanical  behavior  of  the  materials  when  sub- 
jected to  smooth  stress  or  siraiii  cycles  quasi-  statically. 


Frick  Chemical  Lab.  ,  Princeton  U. ,  N.  J. 
EXISTENCE  OF  A   SHARPLY  DEFINED  MAXIMUM 
RELAXATION  TIME  FOR  MONODISPERSE  POLY- 
STYRENE, by  A.  V.  Tobolsky  and  K.  Murakami.    Rept. 
on  Contract  Nonr- 1858(07).    29  Jan  59,   31p.   8  refs. 
ONR  Technical  rept.  RLT-28. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  144 

Relaxation  of  stress  measurements  were  carried  out 
in  the  region  oi  rubbery  flow  on  two  samples  erf 
polystyrene. 


Rubber  and  Elastomers 


Frick  Chemical  Lab. ,  Princeton  U. ,  N.  J. 
THE  MECHANISM  OF  OXIDATIVE  SCISSION  IN 
NATURAL  RUBBER,  by  A.  V.  Tobolsky  and 
A.  Mercurio  (Doctoral  thesis).     Rept.  on  Contraa 
Nonr-1858(07).    29  Dec  58,  24p.    22  refs.    ONR 
Technical  rept.  RLT-27. 
Order  from  LC  mi$2. 70,  ph$4-  80  PB  143  853 

The  free  radical  producers  2-azobisisobutyronitrile, 
di-t-butyl  peroxide,  and  benzoyl  peroxide,  have  been 
used  to  initiate  the  oxidation  erf  natural  rubber  in 
dilute  benzene  solutions  at  60-80°C.    Quantitative 
comparisons  are  made  Petween  the  measured  rate 
of  scissicxi  of  natural  rubber  and  the  known  rate  of 
initiation  of  oxidation  chains  (in  the  kinetic  sense) 
by  these  agents  lander  these  conditions.    The  rate  of 
rubber  scission  in  dilute  benzene  solutions  and  in 
solid  rubber  has  been  used  to  investigate  the  ability 
of  the  systems  tetramethyl  thiuram  disulfide  and 
benzoyl  peroxide -dimethyl  aniline  to  initiate 
oxidation  chains.    The  rates  erf  initiation  in  both 
cases  depend  strongly  on  rubber  concentration 
approaching,  in  solid  rubber,  values  comparable  to 
the  rates  of  iniciation  of  polymerization  by  these 
agents  in  bulk  styrene  and  bulk  methyl  methacrylate. 


Rock  Island  Arsenal  Lab.  ,  III. 
EVALUATION  OF  POTENTIAL  AGE  RESISTING 
INHIBITORS  FOR  SBR   1*600  VULCANIZATES.   by  D. 
Ilten.    2  Nov  59,  21p.   8  refs.    Rept.  no.  59-2825. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  335 

Previous  work  had  indicated  that  certain  organo 
metallic  compounds  formed  in  situ  during  the  vulcani- 
zation of  rubber  were  very  eTfective  in  improving  the 
age  resistance  of  the  rubber.    This  work  was  done  to 
evaluate  related  members  of  this  class  as  antioxidants 
in  order  to  determine  the  degree  of  protection  ob- 
tained and  if  possible  to  find  a  better  antioxidant.    It 
was  found  that  the  residues  formed  during  curing  in 
both  the  sulfur-accelerator  cure  and  a  cure  based  on 
the  use  of  accelerators  only  were  more  effective  as 
antioxidants  than  any  of  the  potential  inhibitors  which 
were  evaluated.    In  all  cases  investigated,  the  age  re- 
sistance of  the  accelerator  cured  vulcanizates  was 
superior  to  that  of  the  corresponding  sulfur-accelera- 
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tor  cured  vulcanizates.    Some  of  the  compounds 
evaluated  made  the  age  resistance  of  the  vulcanizates 
poorer  than  that  of  the  control.    This  was  considered 
to  reflect  their  activity  as  vulcanization  accelerators 
even  at  the  relatively  low  aging  temperatures. 


Rock  Island  Arsenal,  111. 
SYNTHESIS  OF  RUBBER   COPOLYMERS  BY  SOME 
NEW  METHODS,  by  W.  Jurgeleii  and  R.  R.  Freenian. 
28 July 59,  15p.  4  refs.   Rept.  no.  59-2001.  AD-226  101. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  143  885 

The  copolymerization  of  butadiene  and  styrene  by 
Ziegler  catalysts  was  investigated.    An  adsorption 
process  as  the  time  determining  step  is  suggested  in 
the  Ziegler  polymerization.    Grafting  by  means  of  an 
anionic  initiator  was  accomplished  in  concentrated 
solutions  and  in  a  solvent  free  process  on  a  roll  mill. 
The  catalyst,  Na  alcoholate,  was  prepared  from  Na 
or  NaH  dispersions  and  an  alcohol.    It  is  essential 
first  to  bring  the  Na  or  NaH  dispersions  together  with 
the  polymer  under  conditions  that  might  allow  at  least 
a  partial  reaction  of  the  polymer  with  Na,  either  sub- 
stitution or  addition.    Furthermore,  the  catalyst  must 
be  prepared  in  the  presence  of  both  the  monomer  and 
the  polymer.    The  described  method  was  used  to  graft 
(a)  acrylonitrile  onto  polybutadiene  and  a  buta- 
diene/styrene  copolymer,  and  (b)  styrene  onto  poly- 
butadiene and  a  butadiene/ acrylonitrile  copolymer. 
The  graft  cc^x)lymers  were  identified  by  solubility 
changes  and  IR  spectra.    The  solvent  free  grafting 
procedure  might  have  some  technical  possibilities  and 
shows  certain  advantages  when  compared  with  similar 
methods  known  to  date. 


MATHEMATICS 


Applied  Mathematics  and  Statistics  Lab. ,   Stanford 

U.,  CaUf. 
ON  CENTERING  INFINITELY  DIVISIBLE 
PROCESSES>  by  Ronald  Pyke.    Technical  rept.  no.  24 
on  Contract  Nonr -225(21).    8  Jan  59,   13p.    10  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  291 

The  concept  of  centering  stochastic  processes 
having  independent  increments,  introduced  by  L^vy, 
is  applied  to  processes  having  both  stationary  and 
independent  increments.    The  question  of  what 
centering  functions  preserve  the  stationarity  of  the 
increments  is  studied. 


Applied  Mathematics  and  Statistics  Lab.  ,   Stanford 

U.  .  Calif. 
ON  THE  GAUSS  CURVATURE  OF  MINIMAL  SUR- 
FACES, by  Robert  Osserman.    Technical  rept.  no.  11 
on  Contract  DA  04-200-ORD-704.    18  Aug  59,   26p. 
12  refs.    OOR  rept.  1323.  16-M. 
Order  from  LC  mi$2.  70,  phH  80  PB  144  333 

The  majority  of  results  in  this  paper  are  derived  from 
the  following  observation.    Given  a  point  p  on  a  mini- 
mal surface,  one  may  assign  to  each  point  of  a  suita- 


ble neighborhood  N  erf  p  two  complex  variables  ^  and 
w,   such  that  the  correspondence  between  ^  and  w  is 
analytic,  and  for  the  Gauss  curvature  K  at  each  point 
of  N  we  have  the  formula  ^ 


K  = 


[(u  hV  ^] 


M    ) 
This  allows  us  to  translate  elementary  properties  of 
analytic  functions  into  geometric  statements  about 
minimal  surfaces. 


Applied  Mathenuitics  and  Statistics  Lab., 

Stanford  U.,  Calif. 
THE  REPRESENTATIONS  OF  LINEAR  FUNCTI0NA1.S 
BY  MEASURES  ON  SETS  OF  EXTREME  POINTS,  by 
Errett  Bishop  and  Karel  Deleeuw.  Technical  rept.  no. 
6  on  Contract  AF  49(638)294.  26  Oct  59,  44p.  11  refs . 
AFOSR-TR-59-133. 
Order  from  LC  mi$3.30,  ph$7.80         PB  144  348 

The  existence  of  representations  of  linear  functionals 
on  subspaces  and  subalgebras  of  a  C(X)  by  measures 
on  "boundaries"  smaller  than  the  Silov  boundary  are 
discussed. 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U.  .  Calif. 
STATISTICAL  INFERENCE  ON  TIME  SERIES  BY 
HILBERT  SPACE  METHODS,    1,   by  Emanuel  Parzen. 
Technical  rept.  no.  23  on  Contract  Nonr-225(21). 
2  Jan  59,   132p.   14  refs. 
Order  from  LC  mi $6.  90,   ph$21.  30  PB  144  406 

This  paper  is  the  first  of  a  series  of  projected  papjers 
on  modem  time  series  analysis,  in  which  it  is  hoped 
to  show  how  Hilbert  space  methods  (which  were 
introduced  in  the  1940's  to  clarify  the  probabilistic 
structure  of  time  series)  can  be  used  to  clarify,  and 
to  solve,  various  problems  of  statistical  inference  on 
time  series.    In  this  paper,  among  other  things,  we 
introduce  a  tool  which  plays  a  major  role  in  our  work, 
namely  the  representation  erf  a  stochastic  process  with 
finite  second  moments  by  means  of  a  reproducing 
kernel  Hilbert  space. 


[Army]  Chemical  Corps  Engineering  Agency,  Army 

Chemical  Center,  Md. 
METHODS  OF   SAMPLING  ACCEPTANCE  BY  VARI- 
ABLES, by  David  R.  Howes  and  Evelyn  J.   Leonard. 
21  July  53,  32p.   11  refs.   Engineering  Agency  Manual 
no.  4;  AD- 51  450. 
Order  from  LC  mi$3.00.  ph$6.  30  PB  144  394 

A  discussion  is  given  of  the  uses  of  variables  accept- 
ance in  production  and  acceptance  inspection  for  per- 
cent defective.    Charts  and  tables  are  given  of  the 
levels  of  protection  and  discrimination  afforded  by  ex- 
plicit plans.    The  basic  assumptions,  operations,  and 
statements  of  requirements  common  to  all  modern 
variables  acceptance  systems  are  presented.    The  dis- 
cussion is  intended  to  make  clear  the  use  and  advant- 
ages of  variables  acceptance  procedures.    Arguments 
and  examples  are  furnished  to  show  that  variables 
sampling  is  able  to  (1)  reduce  inspection  and  save  ma- 
terials, acceptance  delay,  man  he>urs,  and  facilities; 
(2)  impTove  protection  to  the  consumer  by  decreasing 
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the  risks  that  isolated  lots  of  ififerior  material  will 
escape  detection,  and  (3)  improve  discrimination.  The 
latter  implies  that  the  acceptance  quality  levels  can  be 
relaxed  to  permit  faster  production,  and  that  rejec- 
tions can  be  reduced  while  mailntaining  the  same  pro- 
tection to  the  consumer. 


Army  Chemical  Corps  Engin^ring  Command.  Army 

Chemical  Center,  Md. 
PROCEEDINGS  OF  THE  ANNUAL 
ENGINEERING  SYMPOSIUM 
by  T.  M.  Vlning.    [1958]  187p. 
Order  from  LC  mi$8.  40.  ph$2^. 
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4]  7-8  MAY  1958. 
i02  refs. 
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Contents:  ^^ 

Theoretical  aspects  of  MIL-STiD-414 
MIL-STr>414  sampling  procedures  and  tables  for  in- 
spection by  variables  for  pertent  defective 
Practical  application  of  OSTD  ^ 

The  use  c€  sample  quasi- ranges  in  estimating  popula- 
tion standard  deviation 
Statistical  quality  control  in  th?  Soviet  Union 
The  relationship  of  sample  sizt  to  lot  size  in  accept- 
ance inspection  I 
Evaluation  of  surveillance  sampling  plans 
An  optimal  depletion  of  inventory  for  known  utility 

functions 
Evaluation  of  surveillance  sampling  plans 
Optimal  conditions  for  LIFO  and  FIFO  inventory 

systems 
A  reliability  model  for  the  case  of  dependent  components 
The  role  of  environmental  testing  in  missile  programs 
Panel  on  proposed  department  Of  defense  handbook  on 

single  level  continuous  samplling 
The  proposed  DOD  handbook  on  procedures  and  tables 
for  single  level  continuous  sampling  inspection  by 
attributes 
Field  application  of  single- level  continuous  sampling 
Multi- level  continuous  sampling  plans 
Mathematical  and  statistical  pi  inciples  underlying 
chemical  corps  inspection  prKedures  for  product 
verification 


[Army  Rocket  and  Guided  Mi4sile  Agency]  Redstone 

DIAGONALIZATION  OF  OPERjATOR 

WITH  APPLICATIONS  TO  PAP  TIAL 

EQUATIONS,  by  Ben  Fi:zpatri4k 

Rept.   no.   2R24F;  AD-146  524 

Order  from  LC  mi$2.  40.  ph$3  30  PB  144  194 
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Proving  Ground. 
ON  OF  A  FOURTH- 


ORDER  PARABOLIC  DIFFERENTIAL   EQUATION,  by 
Horace  Flatt.    Apr  56.   18p.   8  refs.   Memo.   rept. 
no.  999. 
Order  from  LC  miJ2.  40.  ph$3.  30  PB  144  084 

The  purpose  of  this  report  is  to  describe  a  numerical 
methcd  for  obtaining  the  solution  of  a  boundary- value 
problem  involving  a  fourth-order  parabolic  differential 
equation.    This  method  uses  finite  differences,  and  a 
comparison  is  made  between  the  numerical  solution 
obtained  in  this  way  and  the  solution  as  obtained  by 
evaluating  the  analytical  solution. 


Minnesota  U.  ,  Minneapolis. 
AN  ANALYTIC  PROBLEM  WHOSE  SOLUTION 
FOLLOWS  FROM  A  SIMPLE  ALGEBRAIC  IDENTITY, 
by  Glen  Baxter.    Technical  rept.  no.  8  on  Contract  AF 
18(603)30.    1  June  59.  25p.  6  refs.    AFOSR-[TN]-59- 
592;  AD- 2 17  184. 
Order  from  LC  mi $3.  70,  ph$4.  80  PB  143  956 

The  solution  of  a  particular  operator  equation  involv- 
ing elements  in  a  Banach  algebra  is  shown  to  follow 
directly  from  an  algebraic  identity  involving  the  oper- 
ator.   A  combinatorial  lemma  of  a  rather  general 
nature  is  proved  and  then  used  to  show  the  result 
above.    Applications  to  probability  theory,  etc.  are 
considered. 


California  U.  .  Berkeley. 
THE  GELFAND-LEVITAN  EQUATION  APPROACH 
TO  QUESTIONS  IN  PHASE  LESS  SCATTERING,  by 
S.   F.   Tuan.  Technical  rept.   no.   22  on  Contract 
Nonr-222(37).   Feb  58,  27p.    14  refs.   AD- 153  848. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  138 

Contents: 

The  radial  equation  for  angular  momentum,  angular 

momentum  Jt=  O 
The  outgoing  Eigenf unctions:  ITie  scattering  operator 
The  Gelfand- Levitan  equation:  The  weight  operator 
The  Bargmann  potentials 
•-wave  scattering  and  generalized  bargmann  potentials 


California  U.,   Berkeley. 
A  GENERAL  COHOMOLOGY  THEORY  OF  SHEAVE^ 
by  Charles  E.  Watts.   Technical  rept.  no.   16  on 
Contract  Nonr-222(37).    Oct  57,  38p,  9  refs. 
AD- 148  298. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  137  562 


California  U  .   Berkeley. 
ON  THE  MORSE-LERAY  SPECTRAL  SEQUENCE,  by 
S.  R.  Fary.    Technical  rept.  no.  2  on  Contract  Nonr- 
222(62).    Nov  58,    18p.   5  refs. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  315 


California  U- ,  Berkeley, 
WHICH  LIE  GROUPS  ARE  HOMOTOPY-ABELIAN?  by 
loan  James  and  Emery  Thomas  .  Technical  rept. 
no.  11  on  Contract  AF  49(638)79.  Sep  59,  9p.  12  refs. 
AFOSR-TN-59-982. 
Order  from  LC  mi$1.80,  ph$1.80         PB  144  369 
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We  say  that  a  topological  group  G  is  honx)topy- 
abelian  if  the  mappings  f  and  7^  of  G  x  G  to  G,  are 
homotopic,  where 

f(x,y)  =xy  =f(y,x)       (x.yF  G)  . 
The  problem  we  consider  in  this  paper  is  whether  any 
of  the  non-abelian  Lie  groups  are  homotopy-abelian . 
Our  main  result  is:  Theorem:  The  classical  structure 
classes  contain  no  Lie  group  which  is  homotopy- 
abelian  but  not  abelian .  Our  rriethod  Is  a  gene  rail  - 
zation  of  that  used  by  H.  Samelson  to  show  that  Sp(l) 
is  not  homotopy-abelian. 


DukeU.,  Durham,  N.  C. 
SOME  PROPERTIES  OF  THE  FUNDAMENTAL  SO- 
LUTION OF  THE  PARABOLIC  EQUATION,  by 
Stewart  M.  Robinson.  Rept.  on  Contract  AF 
18(600)1341.  July  59,  29p.  15  refs.  AFOSR-TN-59- 
789. 
Order  from  LC  mi$2.70,  ph$4.80         PB  144  374 


Harvard  U.,  Cambridge,  Mass. 
NOTE  ON  DEGREE  OF  APPROXIMATION  BY 
BOUNDED  ANALYTIC  FUNCTIONS:  PROBLEM  p, 
by  J.  L.  Walsh.  Rept.  on  Ccmtract  AF  18(600)1461. 
Oct  59,  24p.  11  refs.  AFOSR-TN-59-952;  AD-228  076. 
Order  from  LC  mi$2.70,  ph$4.80         PB  144  472 

The  present  writer  has  recently  published  a  general 
result  on  Problem  p   ,  and  now  wishes  to  indicate  a 
stronger  result.  The  older  result  deals  with  Lipschitz 
conditions  in  the  hypothesis,  while  the  new  one  deals 
with  integrated  Lipschitz  conditions;  the  latter  were 
introduced  into  the  theory  of  degree  of  trigonometric 
approximation  in  theorems  stated  without  proof  by 
Hardy  and  Littlewood  and  later  proved  in  detail  by 
Quade.  The  present  note  is  made  possible  by  an  in- 
vestigation on  integrated  Lipschitz  conditions  for  the 
complex  variable  made  by  Walsh  and  Russell. 


Harvard  U.  ,   Cambridge.   Mass. 
ON  THE  ANALOGUE  FOR  MAXIMALLY  CONVER- 
GENT POLYNOML\LS  OF  JENTZSCH'S  THEOREM, 
by  J.  L.  Walsh.    Rept.  on  Contract  AF  18(600)1461. 
Dec  58,   24p.   7  refs.    AFOSR-TN-58-1086; 
AD- 207  583. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  144  344 

Although  sequences  of  rational  and  analytic  functions 
of  the  complex  variable  have  been  studied  in  some  de- 
tail regarding  geometric  degree  of  convergence,  and 
convergent  sequences  of  analytic  functions  have  been 
basically  studied  with  reference  to  their  zeros,   no 
adequate  applications  to  maximally  convergent  se- 
quence of  polynomials  as  such  have  been  made.    In 
particular  there  has  been  no  special  study  of  the 
analogue  of  Jentzsch's  theorem,   that  every  point  of  the 
circle  of  convergence  of  a  Taylor  development  is  a 
limit  point  of  zeros  erf  the  partial  sums.    The  object  of 
the  present  paper  is  to  investigate  specifically  the 
zeros  of  maximally  convergent  sequences  of  poly- 
nomials, including  in  detail  some  illuminating  spiecial 
expansions. 


Harvard  U. ,  Cambridge,  Mass  . 
ON  THE  ASYMPTOTIC  PROPERTIES  OF  EXTREMAL 
POLYNOML\LS  WITH  PRESCRIBED  CONSTANT 
TERM,  by  J.  L.  Walsh.  Rept.  on  Contract  AF 
18(600)1461.  Oct  59,  16p.  5  refs.  AFOSR-TN-59- 
1037. 
Order  from  LC  mi$2.40,  ph$3.30         PB  144  368 

The  object  of  the  present  note  is  to  study  the  analogue 

of      lim     i\Tn(z)H  V"  =  r(E). 
n-*«» 

for  the  polynomials 

p^(z)-  z"  -#-a^z"-l^    ...*a^ 

of  least  norm  where  the  numbers  a^  =  A    are  pre- 
scribed; under  suitable  conditions  on  E  we  obtain 
necessary  and  sufficient  conditions  on  the  A^  that  the 
analogue  be  valid. 


[Illinois  U.  .  Urbana] 
ON  THE  CONSTRUCTION  OF  CERTAIN  AUTOMOR- 
PHIC  FORMS  OF  NON- NEGATIVE  DIMENSION,   by 
Marvin  Isadore  Knopp.    Technical  rept.  on  Contract 
Nonr- 1834(18).    1958,   51p.   8  refs. 
Order  frpm  LC  mi$3.  60.  ph$9.  30  PB  144  402 


Institute  for  Advanced  Study,   Princeton,   N.  J. 
RESEARCH  IN  ANALYSIS:   EXTREME  LENGTH,   by 
James  A.  Jenkins.    Final  rept.  on  Contract  DA  36-034- 
ORD-2453.    Aug  59.   4p. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  028 

The  work  done  under  this  contract  has  dealt  with  the 
method  of  the  extremal  metric,   the  results  obtained 
showing  once  again  the  manner  in  which  it  provides  a 
unifying  principle  in  the  Theory  of  Functions  as  well 
as  a  powerful  method  for  deriving  new  results.    The 
range  of  subjects  covered  includes  quasiconformal 
mappings,  type  problems,  the  trajectories  of  quad- 
ratic differentials  and  especially  the  General  Coef- 
ficient Theorem,   its  extensions  and  applications  to 
the  theory  of  univalent  functions. 


Institute  for  Advanced  Study,  Princeton,   N.  J. 
A  VARIANT  OF  HELLY'S  THEOREM,  by  Branko 
GrUnbaum.    Rept.  on  Contract  AF  49(638)253.    Sep  59. 
lOp.   18  refs.    AFOSR-TN-59-980;  AD-228  283. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  144  477 

The  following  modification  of  Heljy's  theorem  on  inter- 
sections of  convex  sets  is  established,   together  with 
some  related  results.    Let  K,  a  subset  of  Euclidean 
space,   be  the  union  of  a  finite  number  of  disjoint,  com- 
pact,  convex  sets.    Then  there  exists  an  integer 
N  «N(K)  with  the  following  property:  For  any  family 
CKq}.   where  each  Kq  is  the  transform  of  K  by  a  non- 
singular  affine  transformation  Tq  (depending  on  aJTif 
any  N  of  the  sets  Ka  have  a  non-empty  intersection, 
then  the  intersection  of  all  the  sets  Ka  is  not  empty. 
Examples  show  that  none  of  the  underlined  conditions 
may  be  dropped. 
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Institute  for  Fluid  Dynamics  aW  Applied  Mathe- 
matics,  U.  erf  Maryland,   College  Park. 
NEW  INEQUALITIES  FOR   MEMBRANE  AND  PLATE 
EIGENVALUES,  by  L.  E.  Payne.   Rept.  on  Contract 
AF  49(638)228.  Sep  59,   '6p.  5  tefs.  Technical  note 
BN-186;  AFOSR-TN-59-1040;  AD- 226  856. 


Order  from  LC  mi  $2.  40,  ph$3 
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Two  notes  are  presented  on  isoperimetric  inequalities 
for  membrane  and  plate  eigenvalues.   The  first  give 
upper  and  lower  bounds  for  claifiped  plate  eigenvalues 
in  terms  of  fixed  membrane  eigienvalues  for  the  same 
region.  The  second  gives  a  nati^ral  extension  of  the 
isoperimetric  inequality  of  Fab^r  and  Krahn. 


Institute  for  Fluid  Dynamics  aUj  Applied 
Mathematics,  U.  of  Marylandl  College  Park. 
A  THEORY  OF  LOWER  BOUNpS  FOR  EIGEN- 


VALUES, by  H.  F.  Weinberger 
AF  49(638)228.  Aug  59,  99p.  5^  refs 
BN-183;  AFOSR-TN-59-974. 
Order  from  LC  mi$5.40,  ph$15 


Rept .  on  Contract 
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A  polynomial  equation  whose  roats  are  lower  bounds 
for  the  eigenvalues  of  a  differe4tial  operator  is  de- 
rived. The  coefficients  of  the  ekjuation  depend  upon 
some  arbitrary  functions  and  upon  the  minimal  infor- 
mation necessary  to  determine  iany  lower  bounds  . 
Conditions  are  given  under  whidh  the  lower  bounds  so 
obtained  ccMiverge  to  the  corre«  eigenvalues  as  more 
arbitrary  functions  are  used,  ifhe  method  serves  to 
unify  and  improve  niany  of  the  ^nown  methods  of  find- 
ing lower  bounds . 


Institute  of  Mathematical  Sciei|ce8,  New  York  U. 

N.  Y. 
MATRIX  INVERSION  AND  TH^  SOLU-HON  OF 
LINEAR  EQUATIONS,  by  J.  H.  Curtiss.  Technical 
rept.  no.  5  on  Contracts  DA  30J069-ORD- 1257  and 
N6ori-201.  T.  O.   1.  Aug  55,  85k  5  refs.   IMM-NYU- 
220,  AD- 115  793.  I 

Order  from  LC  mif4.  80.  ph$l3  80  PB  143  840 

There  are  a  numiDcr  ot  other  ways  in  which  the  basic 
facts  concerning  the  existence  cf  solutions  to  sys- 
tems of  linear  algebraic  equatic  ns  can  be  stated.    The 
formulation  given  has  the  advantage  of  telling  the 
story  with  a  minimum  amount  cf  technical  terminol- 
ogy.   Also,  it  is  of  interest  to  t^thematical  analysts 
because  the  existence  theorems!  for  integral  equations 
can  be  given  a  parallel  formula^on.    The  proof  of  the 
theorem  is  constructed  in  the  course  d  the  chapter. 
At  the  sanve  time  a  number  of  ether  fundamental  re- 
sults are  derived,  which  are  easential  for  an  under- 
standing of  the  theory  of  linear  computations. 


Institute  of  Tech.  ,  U.  of  Minnesota.  Minneapolis. 
CONVERGENT  SOLUTIONS  OF  ORDINARY  LINEAR 
HOMOGENEOUS  DIFFERENCE  EQUATIONS  IN  THE 
NEIGHBORHOOD  OF  AN  IRREGULAR  SINGULAR 
POINT,   by  William  J.  A.  Culmer.    Technical  rept. 
no.  6,  16  June- 15  Sep  59,  on  Problems  in  the  Theory 
of  Ordinary  Differential  and  Difference  Equations, 
Contract  DA  11-022-ORD-2042.,  31  Aug  59,   136p. 
9  refs.    OOR  rept.  1469-6-M.     ! 
Order  from  LC  mi $6.  90.  ph$21^  30  PB  144  245 


This  F>aper  deals  with  the  solution  of  the  linear  homo- 
geneous difference  equation  X(S*l)-Sh  A(S)X(S), 
where  h  is  a  constant;  the  indep>endent  variable  S  is 
complex;  and  A(S)  is  a  2X2  square  matrix  representa- 
ble  as  a  power  series  in  1/S,  namely 

A(S)  -  Ao  ♦T'i  -^"H^    •  •  •  •    |s|  >  So.  which,  as  indicated, 

is  convergent  in  some  neighborhood  of  S  =  **».    The  co- 
efficients Ao,  Ai,  A2,   •  •  •  are  known  constant 

matrices  with  complex  elements.    The  unknown  X(S)  is 
a  2X2  matrix  also. 


Institute  of  Tech. ,  U.  of  Minn.  ,  Minneapxilis. 
SINGULAR  PERTURBATIONS  OF  TWO  POINT 
BOUNDARY  PROBLEMS  FOR  SYSTEMS  OF  ORDI- 
NARY DIFFERENTIAL  EQUATIONS,   by  W.  A. 
Harris,  Jr.    Technical  rept.  no.  5,    16  Mar- 15  June  59, 
on  Problems  in  the  Theory  of  Ordinary  Differential 
and  Difference  Equations,   Contract  DA  1 1-022  ORD- 
2042.    15  July  59,   27p.    11  refs.    OOR  rept.  1469-5-M. 
Order  from  LC  mi$2.  70,   phK  80  PB  144  246 

Asymptotic  solutions  of  linear  systems  of  ordinary 
differential  equations  are  employed  to  discuss  the  re- 
lationship of  the  solution  of  a  certain  "complete" 
boundary  problem. 

dxi/dt=  Aii(tif)xi(tiL)-^  •   •  •  ♦■  Al^(tie)x^ti,' )   \ 

t^dX2/dt)-A2l(ti6)xi(tif)-^.  .  .^A2/»(tlt)v(tlf.) 


/  V(dx^/dt)=A/.Utit)xi(tu)v-     .  .  y- A^(tit)x,,(tu), 
R(f)x(aif)  f  S(c)x(bu)=:c(i-) 

as  £^o^and  the  related  "degenerate"  problem  ob- 
tained by  settings  rf.    Here  the  hj  are  integers, 
o  <  h2  <.   .   .  <  h/:,  xi  is  a  vector  of  dimension  nj, 
Ajj(tiir)  are  matrices  of  appropriate  orders  with 


asymptotic  expansions,  x  is  the  vector 


V 


^x^ 


and  5 


are  square 


matrites  of  order  •  A»    nj  and  f  ^<-'.    It  is 


i  =  l 


shown  that  under  certain  conditions  the  solution  of  the 
"complete"  problem  as  i  —>  o  ^  approaches  a  solution 
of  the  "degenerate"  differential  system  and  satisfies 
nj  appropriate  "degenerate"  boundary  conditions. 


Johns  Hopkins  U.  ,   Baltimore,  Md. 
ON  SPHERICAL  IMAGE  MAPS  WHOSE  JACOBIANS 
DO  NOT  CHANGE  SIGN,  by  Philip  Hartman  and  Louis 
Nirenberg.    Technical  rept.  no.  10  on  Contract 
AF  18(603)41.    Mar  59,  30p.   11  refs.    AFOSR-TN-59- 
549;  AD- 216  659. 
Order  from  LC  mi$2.  70.  phM-  80  PB  144  340 

The  first  part  of  the  paper  deals  with  mappings  p  =p(x) 
of  an  n-dimensional  x  region  into  n-dimensional  p 
space  with  a  Jacobian  J(x)  which  does  not  change  sign. 
A  map  p  =  p(x)  is  called  a  gradient  map  if  p(x)  is  lo- 
cally a  gradient.    One  of  the  theorems  proved,  for  ex- 
ample,  states  that  a  gradient  map  p  ^  p(x)  with  a 
Jacobian  which  does  not  change  sign  is  monotone  in  the 
sense  that  the  boundary  of  the  image  set  is  contained 
in  the  image  of  the  boundary.    Analogous  results  are 
valid  for  the  spherical  image  mapping  of  an  n-dimen- 
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sional  hypersurfaces  immersed  in  (n  -♦-  l)-dimensional 
Euclidean  space.    The  next  p>art  of  the  pajjer  concerns 
applications  of  the  lesults  of  the  first  part;  for  ex- 
ample, there  are  obtained  an  n-dimensional  generali- 
zation of  the  Rado  (von  Neumann)  theorem  on  saddle 
surfaces,  a  characterization  of  complete  hypersur- 
faces of  constant  zero  curvature  in  Euclidean  spaces 
as  cylinders,  and,  for  n  =  2,  properties  of  the  x  sets 
grad  z(x)  =  const,  if  the  Hessian  determinant  of  z  is 
identically  zero. 


Kansas  U.,  Lawrence. 

A  NOTE  ON  THE  CLOSED  HULL  OF  AN  ALMOCT 
PERIODIC  FUNCTION:  SOME  EXAMPLES  ASSOCI- 
ATED WITH  THE  REPRESENTATION  PROBLEM,  by 
James  C.  Lillo.  Technical  rept.  no.  2  on  Basic  Re- 
search of  Nonlinear  Differential  Equations,  Contract 
DA23-072-ORD-1289.  Aug  59,  5p. 
Order  from  LC  mi$  1.80,  ph$  1.80         PB  144  244 

A  study  of  the  relationship  between  the  set  of  Fourier 
coefficients  for  an  almost  periodic  function  and  the  set 
of  Fourier  coefficients  associated  with  the  closed  hull 
of  the  almost  periodic  function. 


Kansas  U.  ,   Lawrence. 
ON  EXPONENTIAL  REPRESENTATICMS  OF  ANA- 
LYTIC FUNCTIONS  IN  THE  UPPER  HALF- PLANE 
WITH  POSITIVE  IMAGINARY  PART,   by  N.  Aronszajn 
and  W.   F.   Donoghue,  Jr.   Technical  rept.   20  on 
Studies  in  Eigenvalue  Problems,  Contract  Nonr- 
583(04).    1957.  76p.   20  refs.   AD-145  600. 
Order  from  LC  mi$4.  50.  ph$l2.  30  PB  137  574 

The  work  presented  in  this  paper  has  its  origin  in 
certain  theorems  which  were  needed  by  the  authors 
for  their  forthcoming  paper  on  "Finite  dimensional 
perturbations  of  spectral  problems  and  approximation 
methods".    These  theorems  were  closely  related  to 
results  obtained  by  S.   Verblunsky  and  H.   Delange  but 
could  not  be  deduced  from  those  results.    Thus  we 
were  led  to  investigate  in  general  the  question  of  the 
exponential  representation  of  functions  analytic  in  the 
upper  half-plane  with  positive  imaginary  pan  there, 
a  class  denoted  in  this  paper  by  P.    The  results  of  that 
investigation  form  the  content  of  the  paper,  and  the 
theorems  which  we  required  for  out  future  paper  as 
well  as  the  theorems  of  Verblunsky  and  Delange  occur 
as  very  special  cases  of  those  results. 


Laboratory  of  Statistical  Research,  U.  of 

Washington,  Seattle. 
SOME  RELATIONSHIPS  INVOLVING  SUBORDINATION, 
byR.  M.  Blumenthal.  Technical  rejjt.  no.  30  on 
Contract  Nonr-477(ll).  3  Oct  58,  15p.  4  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  79^ 


Michigan  State  U.   [East  Lansing]. 
MULTIVARIATE  CHEBYSHEV  TYPE  INEQUAUTIES» 
by  Albert  W.  Marshall  and  Ingram  OUdn.    Interim 
technical  rept.  no.  14  on  Contract  DA  20-O18-ORI> 
14735.    25  Aug  59,  35p.    9  refs.    OOR  rept. 
1840. 12-M. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  466 


Various  inequalities  involving  the  minimum  compo- 
nent or  the  product  of  components  of  a  random 
vector  are  considered.    Derivations  and  proofs  of 
sharpness  for  these  two  classes  erf  inequalities  show 
remarkable  similarities.    Some  of  each  type  occur 
as  special  cases  of  a  general  theorem. 


Michigan  State  U.  ,  [East  Lansing]. 
A  ONE-SIDED  INEQUAUTY  OF  THE  CHEBYSHEV 
TYPE,  by  Ingram  Olkin  and  Albert  W.   Marshall. 
Interim  technical  repL  no.   13  on  Contract  DA  20- 
018-ORD- 14735.  25  June  59,  12p.  2  refs.   OOR  Rept. 
no.    1840:11. 
Order  from  LC  mi $2.  40,  ph^.  30  PB  144  086 

Let  X  »  (xi , . . . ,  X|j)  be  a  random  vector  with  Exj  -  0 

and  either  (i)  Exj  2  -^2,  ExjXj  =  <r^^  (i  j^j),  i,  j« 

1,...  ,k,  or  (ii)  Exj2  »  crj2,  i      l,...,k.    In  each  case 
a  sharp  upper  bound  (only  involving  the  specified  mo- 
ments) for  Pfxi  »  1  or  . . .  or  xjc  2  1]  is  obtained.    A 
formulation  for  more  general  one-sided  bounds  is 
also  discussed. 


Michigan  State  U. ,  East  Lansing. 
ORTHOGONAL  POLYNOMIALS  IN  ONE  AND  TWO 
DIMENSIONS,  by  Heinrich  Larcher  and  Ingram  OUdn. 
Technical  rept.  no.  7  on  Basic  Research  in  Multi- 
variate Analysis,  Contract  DA  20-018-ORD- 14735. 
17  May  57,   17p.    3  refs.   AD-131  491. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  834 

Two  methods  of  obtaining  systems  of  orthogonal 
polynomials  for  given  1-  and  2-dimensional  regions 
are  developed.   One  technique  is  the  modification  of 
that  presented  by  Grobner  (Monatshefte  fur  Mathe- 
matik  52:38-54,   1948)  so  that  the  system  for  certain 
regicms  in  the  x-y  plane  may  be  obtained  immediately 
by  the  calculus  cf  variations.   The  method  concerns 
itself  with  regions  for  which  a  closed  form  expres- 
sion for  the  polynomial  exists.    In  certain  cases  the 
polynomial  might  be  a  function  of  x  alone;  the  pro- 
cedure may  be  carried  out  with  x  and  y  interchanged. 
Examples  are  worked  out  which  define  systems  of 
orthogonal  polynomials  for  the  square  with  comers 
(1, 1),  (-1,  1),  (-1,   -1),  and  (1,   -1);  and  for  the 
triangle  with  vertices  (0,  0),  (1,  0),  and  (0.  1).    A  new 
method  is  also  developed  which  permits  a  generali- 
zation to  higher  dimensions.    Two  examples  are 
considered,  one  for  a  linear  interval  and  a  second 
for  a  triangular  r^ion  in  the  x-y  plane.    These 
polynomials  are  the  same  as  those  obtained  by 
Grobner.    From  this  procedure  it  is  evident  that  by 
defining  polynomials  in  2  variables  differently,  other 
systems  of  orthogonal  polynomials  for  a  given  region 
which  are  complete  may  be  obtained. 


Minnesota  U.   School  of  Business  Administration, 

Minneapolis. 
CONTRIBUTIONS  TO  THE  THEORY  OF   RANK 
ORDER  STATISTICS:   THE  ONE- SAMPLE  CASE,  by 
Richard  Savage.    Technical  rept.  no.  3  on  Contract 
Nonr- 2582(00).    25  jan  59.   lOp.  4  refs. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  399 
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The  one- sample  problem  is  considered  using  tech- 
niques developed  earlier.  Lgt  Z«(Zi,  ....  Zjg)  be  a 
random  vector  with  Zj"l(0)  if  the  i-th  smallest  in  ab- 


solute value  in  a  sample  of  N 
positive  (negative).    Then 

N       1-z 
P(Z-z).N//.  .  ./  T    ff 

i>l 


0<yj4 


^yN^-^ 


from  the  density  f(x)  is 


( 


■y^y 


(Vi^iyiJ 


P(Z»z)>P(Z-z')  where 


Conditions  are  found  implying 
z  is  derived  from  z    by  replacing  a  0  by  a  1,  or  inter- 
changing a  0  and  i  in  z'  by  moving  the  1  to  the  right. 
These  conditions  are  met  by  tfie  normal  and  other 
distributions. 


Kfissouri  U.,  Columbia. 
ON  A  THEOREM  OF  E.   SPARRE  ANDERSEN  AND 
JTS^APPLICATION  TO  TEST$  AGAINST  TREND,  by 

no,  13  on  Contract  AF 
refs .  AFOSR-TN-59- 


H.  D.  Brunk.  Technical  rept. 

18(600)1108.  Aug  59,  46p.  11 

856. 

Order  from  LC  mi$3.30,  ph$: 
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Missouri  U. .   Columbia. 
UNSTABLE  HOMEOMORPHISlilS  AND  THE  CLOSED 
2-CELL,  by  J.  F.  Jakobsen  and  W.  R.  Utz. 
Technical  rept.  no.   12  on  Contract  AF  18(600)1108 
Aug  59,    15p.    7  refs.    AFOSR^TN-59-855. 
Order  from  LC  mi  $2.  40,  phj;^  30  PB  144  308 


Naval  Ordnance  Test  Station,  China  Lake,  CaUf. 
SOLVING  DIFFERENTIAL  EQUATIONS  BY  FOURIER 
SERIES,  by  H.  J.  Fletcher  am  C.  J.  Thorne. 
17  Sep  59,  38p.  7  refs.  NOTS  rP-2322;  NAVORD 
repc.  6590. 
Order  from  LC  mi$3.  00,   ph$4.  30  PB  144  201 

A  promising  method  of  solvingj  linear  and  nonlinear 
problems  is  investigated  and  njany  properties  of  use 
in  obtaining  such  solutions  areldevelc^jed.  This  worl 
was  performed  during  1957.  It  wjas  supported  by  Bureau 
of  Ordnance  Task  Assignment  520-  226-61006/02054. 
Local  Project  278,    and  Technical  Overhead,  a 
distributable  general  overhead  expense.  Properties 
d  Fourier  series  useful  in  obtaining  solutions  of  linear 
and  nonlinear  differential  equal  ions  are  investigated. 


.111. 


Northwestern  U.,  Evanston, 
ON  THE  APPROXIMATION  OB  INTEGRABLE  FUNC- 
TIONS BY  FUNCTIONS  OF  BOUNDED  VARIATION, 
by  William  T.  Reid.  Technical  rept,  no.  4  on  Contract 
AF  49(638)400.  Aug  59,  Up.  9  refs .  AFOSR-TN-59- 
825. 
Order  from  LC  mi$2.40,  ph$3i30         PB  144  375 


Northwestern  U.   [Evanston,   I  1.  ] 
PROPERTIES  OF   SOLUTIONS  OF  A   RICCATI 
MATRIX  DIFFERENTIAL  EQUATION,  by  William  T. 
Reid.    Technical  rept.  no.  3  on  Contract  AF  49(638)400. 
Aug  59,  30p.   17  refs.    AFOSR-trN-59-826. 
Order  from  LC  mi$2.  70,   ph$4.  i80  PB  144  497 


In  the  present  paper  it  is  shown  that  the  analytic 
methods  d  the  author's  earlier  paper  yield  properties 
a€  the  type  presented  by  Redheffer;  an  amended  form 
is  given  for  the  final  conclusion  of  Redheffer's 
Theorem  XII,  which  is  in  error.    In  addition,  certain 
results  of  the  present  paper  are  cast  in  a  form  to 
establish  the  existence  of  solutions,   rather  than  to 
postulate  their  existence  as  in  the  earlier  treatments 
of  the  author  and  Redheffer.    In  particular,  the  im- 
proved result  corresponding  to  Theorem  4.  I  of  the 
author's  earlier  paper  involves  an  extension  of  a 
quadratic  form  problem  considered  a  number  of  years 
ago  by  the  author  and  several  other  writers.    Special 
attention  is  given  to  Riccati  equations  arising  as  the 
Legendre  equation  for  a  variational  problem.    Finally, 
it  is  shown  that  the  methods  of  the  author  provide  the 
main  theorem  of  a  recent  report  by  Redheffer  on  the 
Mycielski-Paszowski  diffusion  problem. 


Princeton  U.  ,  N.  J. 
A  GENERAL  THEORY  OF  MEASUREMENT    APPLI- 
CATIONS TO  UTILITY,  by  Johann  Pfanzagl.   Re- 
search memo.  no.  5  on  Econometric  Research  Pro- 
gram [Contract  Nonr- 1858(02)]  8  Dec  58.  20p.  18  refs 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  290 


Purdue  Research  Foundation,   Lafayette,   Ind. 
ANALYTICAL  THEORY  OF  CONTINUOUS  TRANS- 
FORMATIONS. Ill,  by  Togo  Nishiura.  Technical  note 
no.  22  on  Contract  AF  18(600)1484.   Aug  59.   19p. 
22  refs.  PRF-1203;  AFOSR-TN-59-496;  AD-215  921. 
Order  from  LC*mi$2.  40.  phJ3.  30  PB  144  071 

This  technical  note  is  the  last  of  a  series  of  three 
notes.    The  three  notes  concern  extensions  of  the  area 
theory  developed  by  L.  Casari  in  his  book  Surface 
Area.  Princeton  University  Press,   1956.    The  first 
two  notes  ("Analytic  Theory  of  Continuous  Transfor- 
mations I.   11")  concerned  the  analog  of  the  Geticze 
area  for  continuous  mappings  from  certain  subsets  of 
Euclidean  k- space  Ej^  into  Euclidean  n- space  E^. 
n  >.  k  :^  2.    The  present  note  deals  with  the  genera- 
lized length  of  a  contour  and  the  Cavalieri  inequality 
for  continuous  mappings  defined  on  admissible  sets 
in  the  plane.     (See  also  PB  143  179) 


Purdue  U. ,  Lafayette,  Ind. 
ANALYTIC  THEORY  OF  CONTINUOUS  TRANSFOR- 
MATIONS I,  by  Togo  Nishiura.  Technical  note  no.  20 
on  Contract  AF  18(600)1484.  Aug  59,  67p.  22  refs. 
PRF  1203;  AFOSR-TN-59-496;  AD-215  921. 
Order  from  LC  mi$3.90,  ph$10.80  PB  143  179 

This  technical  note  is  the  first  of  a  series  of  three 
notes .  The  three  notes  cotKem  extensions  of  the  area 
theory  developed  by  L.  Cesari  in  his  book  Surface 
Area,  Princeton  University  Press.  1956.  The  first 
two  notes  concern  the  analog  of  the  Ge6cze  area  for 
continuous  mappings  from  certain  subsets  of  Euclidean 
k-space  Ej^  into  Euclidean  n- space  Ej,   ,  n>k>:2. 


Purdue  U. ,  Lafayette,  Ind. 
ANALYTIC  THEORY  OF  CONTINUOUS  TRANSFOR- 
MATIONS II,  by  Togo  Nishiura,  Technical  note  no.  21 
on  Contract  AF  18(600)1484.  Aug  59,  67p.  22  refs. 
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PRF-1203;  AFOSR-TN-59-496a;  AD-215  921. 
Order  from  LC  mi$3.90,  ph$10.80  PB  143  180 

The  present  note  is  a  continuaticm  of  the  extension  erf 
the  theory  of  the  Ge&ze  "k^area"  which  was  started 
in  the  first  note.   (See  also  PB  143  179) 


Purdue  U. ,  Lafayette,  Ind. 
RETRACTION  ONTO  DENDRITES,  by  A.   Lauria  and 
C.  J.  Neugebauer.  Technical  note  no.   18  on  Analyt- 
ical Theory  of  Continuous  Transformations,  Contract 
AF  18(600)1484.  Nov  59,   14p.  6  refs.  PRF   1203; 
AFOSR-TN-59-b02. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  214 


Rensselaer  Polytechnic  Inst.  ,   Troy,   N.   Y. 
A  COMPUTATIONAL  PROOF  PROCEDURE;  AXIOMS 
FOR  NUMBER  THEORY;   RESEARCH  ON  HILBERTS 
TENTH  PROBLEM,  by  Martin  Davis  and  Hilary  Putnam 
(Princeton  U. ).    Rept.  on  Contract  AF  49(638)527. 
Oct  59,   80p.   9  refs.    AFOSR-TR-59-124. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  296 


Wayne  State  U.  ,    Detroit,  Mich. 
GROUPS  OF  AUTOMORPHISMS  OF  KAEHLER  MANI- 
FOLDS,  by  S.  I.  Goldberg.    Rept.  on  Contract  AF 
49(638)14.    July  59,   8p.   4  refs.    AFOSR-TN-59-727. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  953 

Lichnerowicz  proved  that  the  largest  connected  Lie 
group  of  conformal  transformations  of  a  compact 
Einstein -Kaehler  space  M2k(k?-1)  leaves  invariant  the 
Kaehlerian  structure.    In  this  note  the  following  much 
stronger  result  is  obtained:   The  largest  ccwinected  Lie 
group  of  conformal  transformations  of  a  4k  -  dimen- 
sional compact  Kaehler  manifold  coincides  with  the 
largest  connected  group  of  automorphisms.    Theorems 
of  a  less  general  nature  but  with  no  restriction  on  the 
dimension  of  the  manifold  are  also  obtained.    These 
results  can  be  partially  extended  to  the  open  Kaehlerian 
manifolds  and  hold  also  for  those  symplectic  manifolds 
in  which  the  fundamental  exterior  2-  form  is  harmonic. 


Computing  Devices 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
THE  USE  OF  COSET  EQUIVALENCE  IN  THE 
ANALYSIS  AND  DECODING  OF  GROUP  CODES,  by 
Eugene  Prange.  June  59,  32p.   12  refs.  AFCRCTR- 
39-164. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  %7 

For  an  error-correcting  code  group  A,  the  group  G 
of  coordinate  permutations  that  map  A  onto  itself  is 
used  to  define  an  equivalence  relation  on  A-cosets.   It 
IS  show?  that  this  equivalence  relation  can  be  used  in 
the  analysis  of  the  error-correcting  properties  of  A, 
and  in  the  definition  and  verification  of  qjerationally 
feasible  decoding  algorithms  that  satisfy  the  minimal 
distance  criterion.    Decoding  algorithms  under  a 


(weak)  block  length  criterion  are  also  considered  for 
a  special  class  ct  groiq)  codes.    Applications  are  made 
to  some  specific  codes,  the  largest  being  a  code  in 
two  symbols  whose  words  have  45  information  and  28 
check  positions. 


Avion  Div. ,  ACF  Industries,  Inc.  ,  Alexandria,  Va. 
TWELVE  DIGIT  BINARY  ENCODER,   by  R.  W.  Smith. 
Final  rept.   on  Research  and  Development  of  an  Ex- 
perin%ental  Model  Binary  Encoder.  Contrat:t  DA  36- 
039-SC-72814.    15  Aug  57,  50p.   AD-144  403. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  092 

An  analysis  is  presented  of  the  work  done  on  develop- 
ing and  constructing  a  12-digit  binary  encoder  which 
converts  dc  analog  voltages  to  corresponding  binary 
numbers.    The  device  produces  binary  digital  num- 
bers consisting  of  11  bits  and  a  sign  bit  at  the  rate  of 
5(X)  complete  codes  per  second.    The  encoding  rate  is 
determined  by  the  frequency  of  an  external  start  pulse 
and  can  vary  from  zero  to  the  maximum  of  500  codes 
per  second.    The  analog  input  range  is  -50  v  to  4  50v, 
while  the  binary  parallel  output  range  extends  from 
all  zeros  at  -50  v  to  all  ones  at  50  v.    The  5  phases  of 
the  project  are  discussed;  they  include  system  study 
and  design,  circuit  design  and  test,  prototype  con- 
struction and  test,  final  model  construction  and  test,) 
and  the  instruction  manual  and  final  report.    The 
problems  encountered  are  pointed  out  and  their  solu- 
tions are  given.    Photographs  of  the  final  model  are 
included  with  drawings  and  sp)ecrfications.  The  con- 
clusions indicate  that  the  unit  can  be  reproduced 
easily  and  economically.    The  feasibility  of  transist- 
orizing the  encoder  is  discussed. 


Ballistic  Research  Labs. ,  Aberdeen  Proving 

Ground.  Md. 
EDVAC  SYNCHRONOUS  MAGNETIC  DRUM,  by 
Chester  H.   Wallin  and  John  G.  Gregory,   Apr  56.  24p. 
5  refs.  Memo.  repL  no.   1001. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  085 

The  electrical,  logical,  operational  and  servicing 
features  of  the  EDVAC  Synchronous  Magnetic  Drum 
Storage  System  are  described  in  this  report.    The 
technique  used  to  synchronize  drum  rotation  with  the 
EDVAC  system,  the  method  of  transferring  informa- 
tion to  and  from  the  drum,  and  the  necessary  controls 
for  controlling  the  flow  of  information  are  completely 
described.    Schematic,  logical  and  mechanical  draw- 
ings are  included. 


Columbia  U.   School  of  Engineering,   New  York 
A  DIGITAL  ANALOG  CONTROLLER  FOR  SAM- 
PLED DATA   SYSTEMS,   by  Stephen  C  Bigelow. 
Technical  rept.  no.  T-36/B  on  Contract  AF  18(600)677 
22  July  59,  55p.  6  refs.    CU-56-59-AF-677-EE; 
AFOSR-TN-59-803. 
Order  from  LC  mi>3.  60,  ph$9.  30  PB  143  961 

This  report  describes  a  practical  digital  controller 
for  sampled  data  control  systems  designed  and  con- 
structed by  the  author  under  this  contract.    The  con- 
troller is  a  hybrid  digital-analog  computer  pro- 
grammed to  solve  the  control  equations.    The  machine 
input  and  output  signals  are  voltage  analogs  in  the 
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range  d  from  -50  to  f50  volts.    Arithmetic  operations 
are  performed  using  analog  contputer  circuits,   while 
storage  is  accomplished  in  digical  storage  registers. 
Analog-to-digital  and  digiul-to-analog  conversions 
are  performed  internally.    It  is  believed  that  this  con- 
troller serves  a  twofold  jxirpos^r   First  to  demon- 
strate the  feasibility  of  applying  the  well -developed 
theory  of  sampled  data  control  fystems  to  real  proc- 
esses, and  second  to  provide  a  ^seful  tool  for  further 
study  d  such  systems.  , 


General  Kinetics,   Inc.  ,  Arlington,  Va. 
OPTIMUM  CODING  1103A  COMPUTER,  by 
A.  C.  Hendnkson,  J.  G.   Mackihney,  and 
A.   E.  Robens,  Jr.   Final  technical  rept.  on  Contract 
DA  36 - 034- OR D- 25 1 9.   7  Jan  59,  60p.  AD-210  180. 
Order  from  LC  mi^.  60,  ph$9.  $0  PB  144  243 

This  report  presents  detailed  results  of  a  study  per- 
formed to  develop  an  "optimum'  coding  for  the  ERA 
1103A  type  high-speed  electronic  computer.    This 
coding  is  constructed  to  obtain  characteristic  values 
and  vectors  of  symmetrical  2x2^  3x3,  and  4x4  niatri- 
ces  (formed  from  coefficients  oi  normal  equations  de- 
rived by  least  squares  methods).    The  coding  is  gen- 
eral and  intended  to  separate  two,  three,  or  four 
nearly  identical  characteristic  yalues.    Provision  is 
included  for  print-out  of  direction  cosines,  magnitude, 
square  root  of  magnitude  and  it^  reciprocal;  checks 
are  made  for  orthogonality  of  veiciors  to  six  significant 
figures  and  agreement  to +10  ui^its  upon  substitution 
in  the  original  normal  equations^    Options  for  conver- 
sion of  direction  cosines  to  direction  angles  or  to  azi- 
muth arid  elevation  angles  for  print- out  are  supplied. 
The  studies  upon  which  coding  ydas  based  included  an- 
alysis of  the  many  mathematical  methods  available  and 
selection  of  those  nrvost  appropriate  for  the  required 
purpose    It  is  contemplated  thac  a  complete  listing  of 
the  program  code,  together  witlic^)erating  instructions, 
will  be  included  in  a  later  Supjplementary  Report  cov- 
ering c^jerational  verification  of  the  coding,  which  was 
not  obtained  during  the  subject  qontract  period. 


:t  cjont 


Northeastern  U.  ,  Boston.  Mass. 
AN  EXAMPLE  AND  EXTENSION  OF  CAPACITY 
CALCULATION  OF  A  CERTAIN  DISCRETE  CHAN- 
NEL WITH  MEMORY,   by  Sze-Hou  Chang  and  Paul  G. 
McHugh.    Scientific  rept.  no.  2  dn  Contract  AF 
19(604)3053.    31  Aug  59,  21p.  2  refs.    AFCRCTN- 
59-569. 
Order  from  LC  miJ2.  70.  ph^-  $0  PB  144  419 

In  a  previous  report  the  capacity  of  a  certain  binary 
channel  with  finite  memory  is  studied.    To  illustrate 
the  method  of  capacity  calculation  a  channel  is  devised 
which  possesses  two  types  of  imperfections.  (1)  the 
distortion  due  to  memory  and  (2)  contamination  due  to 
noise.    This  example  demonstrates  the  relative  effects 
of  noise  and  memory,   the  increase  of  capacity  by  tol- 
erating a  greater  interdigital  interference  and  the  use 
of  pulse  weighting  to  counteract  the  effect  of  memory. 
The  method  of  calculation  is  further  extended  from  the 
binary  channel  to  the  m-nary  channel. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
IBM  MILITARY  COMPUTER  SYSTEM,    by  Frank  S. 


Morreale.    Ocx  59,   19p.  2  refs.    RADC-TN-59-283. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  467 

The  general  design  characteristics  of  a  ccxnpHJter 
system  developed  by  International  Business  Machines, 
Inc. ,  is  described.    The  system  was  developed  to  meet 
the  data  pirocessing  requirements  of  Semi-automatic 
Ground  Environment  (SAGE)  and  the  Strategic  Air 
Command  Control  (SACCS)  Systems.    The  term  "IBM 
Military  Computer"  is  an  IBM  nomenclature.    Air  Force 
nomenclature  for  the  SAGE  version  is  AN/FSQ7-A. 
SACCS  version  has  no  Air  Force  nomenclature.    Brief 
functional  descriptions  of  the  major  computer  elements 
are  given.    Typical  peripheral  equipments  that  make  up 
the  complete  data  processing  system  are  also  given  a 
brief  resum^. 


MECHANICS 


Brown  U .  Div .  of  Engineering ,  Providence ,  R .  I . 
ON  THE  STABILITY  OF  RIGID-PLASTIC  SOLIDS, 
by  G.  R.  Cowper  and  E.  T.  Onat.  Technical  rept.  no. 
10  on  Contract  Nonr- 562(20).  Dec  58,  lOp.  5  refs  . 
Nonr- 562(20)/ 10. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  143  982 

An  alternative  derivation  of  the  stability  of  a  rigid 
strain-hardening  body  under  dead  loading  bases  on  a 
rational  perturbation  procedure. 


Brown  U.   Div.   of  Engineering,  Providence,   R.   I. 
PREDICTION  OF  ELASTIC  CONSTANTS  OF 
MULTI- PHASE  MATERIALS,  by  B.  Paul.  Technical 
rept.   no.   3  on  Contract  Nonr-562(19).    Jan  59,    17p. 
5  refs.   Nonr-562(19)/3. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB   144  146 

The  energy  theorems  of  elasticity  theory  are  used  to 
find  upper  and  lower  bounds  on  the  elastic  nxxluli  in 
tension  and  shear  for  two-phase  materials.    A 
"strength  of  materials"  type  of  approximate  solution 
is  also  given.    Comparison  with  exp)erimental  data  for 
a  particular  alloy  system  shows  good  correlation  for 
the  ap)proximate  solution,  with  the  scatter  band 
bounded  by  the  predicted  limits.    It  is  shown  that  the 
method  may  also  be  used  for  nriore  general  multi- 
phase systems,  and  to  predict  temperature  depend- 
ence of  the  elastic  constants  of  the  composite 
material. 


Brown  U.  Div.  of  Engineering,  Providence,   R.  L 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE  IN- 
TERNAL FRICTION  OF  THIN  PLATINUM  ALLOY 
WIRES  AT  LOW  FREQUENQES,   by  J.  Kestin  and 
J.  M.  Moszynski.    Technical  rept.   11  on  Contract 
AF  18(600)891.    July  58,  32p.    7  refs.    AF-891/11; 
AFOSR-TN-58-752;    AD- 201  516. 
Order  from  LC  mi $3. 00,  ph$6.  30  PB  137  431 

Measurement  of  viscosity  dt  gases  and  vapours  by  the 
method  erf  small  oscillations  requires  the  knowledge 
of  the  internal  friction  d  the  suspension  wire,  and  of 
its  variation  with  temperature.    An  instrument  was 
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built  for  the  measurement  of  internal  friction  of  thin 
wires  at  low  frequencies  and  at  elevated  temperatures. 
Wire  made  of  No.  479  Platinum  Alloy  (8%  Tungsten, 
92%  Pt),  stress  relieved  and  in  sizes  of  0.002"  dia- 
meter or  over  are  most  suitable  and  their  damping 
characteristics  and  elastic  constants  at  any  temper- 
ature in  the  range  up  to  400  C  can  be  predicted  quite 
accurately. 


Harvard  U.  Div.  of  Engineering  and  Applied  Hiysics, 

Cambridge,   Mass. 
STRESSES  IN  THE  PLASTIC  RANGE  AROUND  A 
NORMALLY  LOADED  CIRCULAR  HOLE  ON  AN 
INFINITE  SHEET,  by  O.   L.  Mangasarian.  Technical 
rept.  no.  4  on  Contract  Nonr -1866(02).  Dec  58,  38p. 
16  refs. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  987 

The  stresses  in  the  plastic  range  around  a  normally 
loaded  circular  iiole  in  an  infinite  sheet  are  found 
numerically  on  the  basis  of  both  J2  deformation  and 
incremental  theories.  The  results  of  deformaticwi 
theory  are  quantitatively  assessed  in  the  light  of  a 
criterion,  recently  developed  by  Budiansky,  for  the 
acceptability  of  deformation  theories.  The  criterion  is 
completely  satisfied.  Moreover,  the  results  obtained 
by  using  these  two  different  theories  of  plasticity  do 
not  differ  greatly  despite  the  fact  that  the  stress  paths 
are  far  from  being  radial. 


Illinois  Inst .  of  Tech . ,  Chicago . 
YIELD  CONDITIONS  FOR  ROTATIONALLY  SYM- 
METRIC SHELLS,  by  Philip  G.  Hodge,  Jr.   Rept.  on 
Contract  Nonr- 1406(04).  Dec  58,  34p.  12  refs. 
DOMIIT  Rept.  no.  1-4. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  985 

The  yield  ccxidition  for  a  rotationally  symmetric  shell 
may  be  represented  as  a  surface  in  a  four  dimensional 
stress  space.  The  exact  yield  surface  according  to 
the  Tresca  yield  condition  is  compared  with  various 
approximations  .   A  new  approximation  is  suggested 
which  combines  the  advantages  of  mathematical  sim- 
plicity and  reasonable  accuracy.  The  theory  is  illus- 
trated with  reference  to  a  spherical  cap  under  uniform 
pressure. 


Illinois  Inst,  of  Tech. ,  Urbana. 
THE  YIELD  POINT  LOAD  OF  AN  ANNULAR  PLATE, 
by  Philip  G.  Hodge,  Jr.    Rept.  on  Contract  Nonr- 
1406(04).    Jan  59,  8p.    1  ref.    EX)Mirr  Rep.  no.   1-5. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  142 

The  yield  point  load  is  computed  for  an  annular  plate, 
simply  supported  at  its  inner  and  outer  edges,  and 
subjected  to  a  uniform  load.    A  previously  published 
solution  is  shown  to  be  incorrect. 


Institute  of  Flight  Structures,  Columbia  U.  , 

New  York. 
DYNAMICAL  RESPONSE  OF  AN  ELASTIC  HALF- 
SPACE  TO  TANGENTIAL  SURFACE  LOADINGS,  by 
Chi-chang  Chao.  Technical  rept.   no.    11  on  Contract 
Noru-266(20).   Mar  58,  62p.   22  refs.   CU-11-58-ONR- 
266(20)CE. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  138  589 


Exact  and  closed- form  solutions  are  obtained  for  both 
tangential  and  vertical  surface  displacements  of  a 
homogeneous  isotropic  elastic  half- space  due  to  the 
application,  at  a  point  on  the  surface,  of  a  concen- 
trated force  tangential  to  the  plane  boundary  and  vary- 
ing with  time  as  the  Heaviside  unit  function.    Similar 
expressions  for  the  displacements  in  the  interior  of 
the  body  along  a  line  directly  below  the  applied  force 
are  derived.    Solutions  are  obtained  by  a  semi- 
inverse  method  with  the  aid  of  Laplace  and  Hankel 
transforms.    Combination  of  these  solutions  with  those 
given  earlier  by  Lamb  and  Pekeris,  which  give  the 
surface  displacements  due  to  the  application  of  a  nor- 
mal time-dependent  force,  will  give  the  response  to 
any  inclined  time- dependent  force  applied  on  the  plane 
boundary.    The  reciprocal  relation  in  the  static  case, 
between  tangential  surface  displacement  due  to  a  ver- 
tical force  and  vertical  surface  displacement  due  to  a 
tangential  force  applied  on  the  plane  boundary  is  pre- 
served in  the  dynamic  case. 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme,  Calif. 
EL ASTO- PLASTIC  RESPONSE  OF  REINFORCED 
CONCRETE  BEAMS  TO  SHORT- DURATION  LOADS, 
by  S.   K.  Takahashi.  25  Sep  59,  2lp.  5  refs.  Tech- 
nical rept.  035. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  %4 

Response  of  beams  to  short- duration  loads  as  pre- 
dicted by  the  spring- mass  theory  agrees  well  with 
measurements. 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
MOMENTS  OF  INERTIA  OF  N-GCNALLY  SYM- 
METRIC BODIES,  by  R.   S.   Sery.  6  Apr  59,  21p. 
5  refs.  NAVORD  rept.  6301. 
Order  from  LC  nu$2.  70,  ph$4.  80  PB  144  334 

Moment  of  inertia  problems  usually  involve  single 
objects  such  as  cubes,  spheres,  cones  or  more  com- 
plicated types.    Occasionally  a  problem  arises  in 
which  a  group  of  identical,   symmetrically  arranged 
objects  must  be  considered  as  an  entity  in  order  that 
its  moment  of  inertia  may  be  determined.    The  five 
fins  of  a  hypothetical  guided  missile,  for  example, 
can  be  considered  as  a  compound  body.    If  the  sym- 
metry of  this  body  is  such  that  a  rotation  of  2irn/N 
(n  «1,  2,  3.  4)  about  the  axis  of  symmetry  is  a  cov- 
ering operation,  i.  e.  ,  the  final  distribution  of  matter 
in  the  body  is  identical  to  the  initial  distribution,  then 
the  compound  body  is  N-gonally  symmetric.    In  this 
report  three  N-gonal  moment  of  inertia  equations  are 
derived.    TTie  first  of  the  two  equations  gives  the 
moments  of  inertia  of  the  body  about  the  two  principal 
axes  which  are  transverse  to  the  axis  of  symmetry. 
The  second  equation  gives  the  moment  of  inertia  of 
the  body  about  the  third  principal  axis  (the  axis  of 
symmetry). 


Naval  Research  Lab.,  U.  of  Wisconsin,  Madison. 
EQUATION  OF  STATE  FOR  BINARY   FLUID 
MIXTURES,  by  Charles  E.  Hecht.   Rept.  on  Contract 
N7onr-285(ll).  9  Aug  57,  20p.  16  refs.  WIS-ONR-24; 
AD- 143  280. 
Order  from  LC  mi$2.40,  ph$3.30  PB  137  695 
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range  erf  from  -50  to  fSO  volts.  I  Arithmetic  operations 
are  performed  using  analog  coriputer  circuits,   while 
storage  is  accomplished  in  digital  storage  registers. 
Analog-to-digital  and  digital -to'^ analog  conversions 
are  performaJ  internally.    It  is  believed  that  this  con- 
troller serves  a  twofold  purposf:   First  to  demon- 
strate the  feasibility  at  applying  the  well -developed 
theory  of  sampled  data  control  Systems  to  real  proc- 
esses, and  second  to  provide  a 
study  of  such  systems. 


jseful  tool  for  further 


General  Kinetics,  Inc.  ,  Arlington,  Va. 
OPTIMUM  CODING  I103A  CC»fPUTER.  by 
A.   C.  Hendrikson.  J.  G.   Mackihney,  and 
A.   E.   Roberts,  Jr.    Final  techn^ciil  rept.  on  Contract 
DA  36-034-ORD-2519.   7  Jan  59i  60p.   AD-210  180. 
Order  from  LC  nrii$3.  60,  ph$9.k)  PB  144  243 

This  report  presents  detailed  results  of  a  study  per- 
formed to  develop  an  "optimum*  coding  for  the  ERA 
1103A  type  high-speed  electronijc  computer.    This 
coding  is  constructed  to  obtain  dharact eristic  values 
and  vectors  of  symmetrical  2x21  3x3,  and  4x4  matri- 
ces (formed  from  coefficients  of  norma]  equations  de- 
rived by  least  squares  niethodsk    The  coding  is  gen- 
eral and  intended  to  separate  twp,  three,  or  four 
nearly  identical  characteristic  Values.    Provision  is 
included  for  print-out  of  direction  cosines,   magnitude, 
square  root  of  magnitude  and  it^  reciprocal;  checks 
are  made  for  orthogonality  of  v^tors  to  six  significant 
figures  and  agreement  to +10  u$its  upon  substitution 
in  the  original  normal  equations^    Options  for  conver- 
sion of  direction  cosines  to  direction  angles  or  to  azi- 
muth and  elevation  angles  for  print- out  are  supplied. 
The  studies  upon  which  coding  wias  based  included  an- 
alysis of  the  many  mathematical  methods  available  and 
selection  of  those  most  appropriate  for  the  required 
purpose.    It  is  contemplated  that  a  complete  listing  of 
the  program  code,  together  with( operating  instructions, 
will  be  included  in  a  later  Supplementary  Report  cov- 
ering (^^erational  verification  of  the  coding,  which  was 
not  obtained  during  the  subject  qontract  period. 


I 


Northeastern  U.  ,  Boston,  Mass. 
AN  EXAMPLE  AND  EXTENSION  OF  CAPACITY 
CALCULATION  OF  A  CERTAIN  DISCRETE  CHAN- 
NEL WITH  MEMORY,   by  Sze-Hou  Chang  and  Paul  G. 
McHugh.    Scientific  rept.  no.  2  cki  Contract  AF 
19(604)3053.    31  Aug  59,  21p.   2  refs.    AFCRC-TN- 
59-569. 
Order  from  LC  mi $2.  70.  ph$4-  $0  PB  144  419 


nty  of 


In  a  previous  report  the  capacity  of  a  certain  binary 
channel  with  finite  memory  is  studied.    To  illustrate 
the  method  of  capacity  calculation  a  channel  is  devised 
which  possesses  two  typ»es  of  imperfections,  (1)  the 
distortion  due  to  memory  and  (2)  contamination  due  to 
noise.    TTiis  example  demonstrates  the  relative  effects 
of  noise  and  memory,   the  increase  of  capacity  by  tol- 
erating a  greater  interdigital  interference  and  the  use 
of  pulse  weighting  to  counteract  fche  effect  of  memory. 
The  method  of  calculation  is  further  extended  from  the 
binary  channel  to  the  m-nary  channel. 


Rome  Air  Development  Center, 


IBM  MILITARY  COMPUTER  SYSTEM,    by  Frank  & 


(Sriffiss  AFB,  N.  Y. 


Morreale,    Oct  59,   I9p.  2  refs.    RADC-TN-59-283. 
Order  from  LC  nru$2.  40,  ph$3.  30  PB  144  467 

The  general  design  characteristics  of  a  computer 
system  developed  by  International  Business  Machines, 
Inc.,  is  described.    The  system  was  developed  to  meet 
the  data  processing  requirements  of  Semi-automatic 
Ground  Environment  (SAGE)  and  the  Strategic  Air 
Command  Control  (SACCS)  Systems.    The  term  "IBM 
Military  Computer"  is  an  IBM  nomenclature.   Air  Force 
nomenclature  for  the  SAGE  version  is  AN/FSQ7-A. 
SACCS  version  has  no  Air  Force  nomenclature.    Brief 
functional  descriptions  of  the  major  computer  elements 
are  given.    Typical  peripheral  equipments  that  make  up 
the  complete  data  processing  system  are  also  given  a 
brief  resum^. 


MECHANICS 


Brown  U .  Div .  of  Engineering ,  Providence ,  R .  I . 
ON  THE  STABILITY  OF  RIGID-PLASTIC  SOLIDS, 
byG.  R.  Cowper  and  E.  T.  Onat.  Technical  rept.  no. 
10  on  Contract  Nonr- 562(20).  Dec  58,  lOp.  5  refs. 
Nonr- 562(20)/ 10. 
Order  from  LC  mi^  1.80,  ph$  1.80  PB  143  982 

An  alternative  derivation  of  the  stability  of  a  rigid 
strain-hardening  body  under  dead  loading  bases  on  a 
rational  perturbation  procedure. 


Brown  U.   Div.   of  Engineering,  Providence,  R.   L 
PREDICTION  OF  ELASTIC  CONSTANTS  OF 
MULTI-PHASE  MATERIALS,  by  B.  Paul.  Technical 
repL   no.   3  on  Contract  Nonr-562(19).    Jan  59,   17p. 
5  refs.   Nonr- 562(1 9)/ 3. 
Order  from  LC  mi^.  40,  ph$3.  30  PB   144  146 

The  energy  theorems  of  elasticity  theory  are  used  to 
find  upper  and  lower  bounds  on  the  elastic  moduli  in 
tension  and  shear  for  two-phase  materials.    A 
"strength  of  materials"  type  of  approximate  solution 
is  also  given.    Comparison  with  experinriental  data  for 
a  particular  alloy  system  shows  good  correlation  for 
the  approximate  solution,  with  the  scatter  band 
bounded  by  the  predicted  limits.    It  is  shown  that  the 
method  may  also  be  used  for  more  general  multi- 
phase systems,  and  to  predict  temperature  depend- 
ence of  the  elastic  constants  of  the  composite 
material. 


Brown  U.  Div.  of  Engineering,  Providence,   R.  I. 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE  IN- 
TERNAL FRICTION  OF  THIN  PLATINUM  ALLOY 
WIRES  AT  LOW  FREQUENQES^  by  J.  Kestin  and 
J.  M.  Moszynski.    Technical  rept.   11  on  Contract 
AF  18(600)891.    July  58,  32p.    7  refs.    AF-891/11; 
AFOSR-TN-58-752;    AD- 201  516. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  137  431 

Measurement  of  viscosity  d  gases  and  vapours  by  the 
method  of  small  oscillations  requires  the  knowledge 
of  the  internal  friction  of  the  suspension  wire,  and  of 
its  variation  with  temfjerature.    An  instrument  was 
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built  for  the  measurement  of  internal  friction  of  thin 
wires  at  low  frequencies  and  at  elevated  temperatures. 
Wire  made  of  No.  479  Platinum  Alloy  (8%  Tungsten, 
92%  Pt),  stress  relieved  and  in  sizes  of  0.002"  dia- 
meter or  over  are  most  suitable  and  their  damping 
characteristics  and  elastic  constants  at  any  temper- 
ature in  the  range  up  to  400  C  can  be  predicted  quite 
accurately.  * 


Harvard  U.  Div.  of  Engineering  and  Applied  Physics, 

Cambridge,  Mass. 
STRESSES  IN  THE  PLASTIC  RANGE  AROUND  A 
NORMALLY  LOADED  CIRCULAR  HOLE  ON  AN 
INFINITE  SHEET,  by  O.   L.  Mangasarian.  Technical 
rept.  no.  4  on  Contract  Nonr- 1866(02).  Dec  58,  38p. 
16  refs. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  987 

The  stresses  in  the  plastic  range  around  a  normally 
loaded  circular  iiole  in  an  infinite  sheet  are  found 
numerically  on  the  basis  of  both  J2  deformation  and 
incremental  theories.  The  results  of  deformation 
theory  are  quantitatively  assessed  in  the  light  of  a 
criterion,  recently  developed  by  Budiansky,  for  the 
acceptability  of  deformation  theories.  The  criterion  is 
completely  satisfied.  Moreover,  the  results  obtained 
by  using  these  two  different  theories  of  plasticity  do 
not  differ  greatly  despite  the  fact  that  the  stress  paths 
are  far  from  being  radial. 


Illinois  Inst .  of  Tech . ,  Chicago . 
YIELD  CONDITIONS  FOR  ROTATIONALLY  SYM- 
METRIC SHELLS,  by  Philip  G.  Hodge,  Jr.   Rept.  on 
Contract  Nonr- 1406(04).  Dec  58,  34p.  12  refs. 
DOMIIT  Rept.  no.  1-4. 
Order  from  LC  mi$3.00,  ph$6.30  PB  143  985 

The  yield  condition  for  a  rotationally  symmetric  shell 
may  be  represented  as  a  surface  in  a  four  dimensional 
stress  space.  The  exact  yield  surface  according  to 
the  Tresca  yield  condition  is  comp»ared  with  various 
approximations  .  A  new  approximation  is  suggested 
which  combines  the  advantages  of  mathematical  sim- 
plicity and  reasonable  accuracy.  The  theory  is  illus- 
trated with  reference  to  a  spherical  cap  under  uniform 
pressure. 


Illinois  Inst,  of  Tech.,  Urbana. 
THE  YIELD  POINT  LOAD  OF  AN  ANNULAR  PLATE, 
by  Philip  G.  Hodge,  Jr.    Rept.  on  Contract  Nonr- 
1406(04).    Jan  59,  8p.    1  ref.    DOMITT  Rep.  no.   1-5. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  144  142 

The  yield  pwint  load  is  computed  for  an  annular  plate, 
simply  supported  at  its  inner  and  outer  edges,  and 
subjected  to  a  uniform  load.    A  previously  published 
solution  is  shown  to  be  incorrect. 


Institute  of  Flight  Structures,  Columbia  U. , 

New  York. 
DYNAMICAL  RESPONSE  OF  AN  ELASTIC  HALF- 
SPACE  TO  TANGENTIAL  SURFACE  LOADINGS,  by 
Chi-chang  Chao.  Technical  rept.   no.    11  on  Contract 
Nonr-266(20).   Mar  58,  62p.   22  refs.   CU-11-58-ONR- 
266(20)CE. 
Order  from  LC  miJ3.  90,  ph$10.  80  PB  138  589 


Exact  and  closed-form  solutions  are  obtained  for  both 
tangential  and  vertical  surface  displacements  of  a 
homogeneous  isotropic  elastic  half- space  due  to  the 
application,  at  a  point  on  the  surface,  of  a  concen- 
trated force  tangential  to  the  plane  boundary  and  vary- 
ing with  time  as  the  Heaviside  unit  function.    Similar 
expressions  for  the  displacements  in  the  interior  of 
the  body  along  a  line  directly  below  the  applied  force 
are  derived.    Solutions  are  obtained  by  a  semi- 
inverse  method  with  the  aid  of  Laplace  and  Hankel 
transforms.    Combination  of  these  solutions  with  those 
given  earlier  by  Lamb  and  Pekeris,  which  give  the 
surface  displacements  due  to  the  application  of  a  nor- 
mal time-dependent  force,  will  give  the  response  to 
any  inclined  time- dependent  force  applied  on  the  plane 
boundary.    The  reciprocal  relation  in  the  static  case, 
between  tangential  surface  displacement  due  to  a  ver- 
tical force  and  vertical  surface  displacement  due  to  a 
tangential  force  applied  on  the  plane  boundary  is  pre- 
served in  the  dynamic  case. 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme,  Calif. 
EL ASTO- PLASTIC  RESPONSE  OF  REINFORCED 
CONCRETE  BEAMS  TO  SHORT- DURATION  LOADS, 
by  S.   K.  Takahashi.  25  Sep  59,  21p.  5  refs.  Tech- 
nical rept.  035. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  143  964 

Response  of  beams  to  short-duration  loads  as  pre- 
dicted by  the  spring- mass  theory  agrees  well  with 
measurements. 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
MOMENTS  OF  INERTIA  OF  N-GCNALLY  SYM- 
METRIC BODIES,  by  R.   S.  Sery.  6  Apr  59,  21p. 
5  refs.  NAVORD  rept.  6301. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  334 

Moment  of  inertia  problems  usually  involve  single 
objects  such  as  cubes,  spheres,  cones  or  more  com- 
plicated typ>es.    Occasionally  a  problem  arises  in 
which  a  group  of  identical,  symmetrically  arranged 
objects  must  be  considered  as  an  entity  in  order  that 
its  moment  of  inertia  may  be  determined.    The  five 
fins  of  a  hypothetical  guided  missile,  for  example, 
can  be  considered  as  a  compound  body.    If  the  sym- 
metry erf  this  body  is  such  that  a  rotation  of  2im/N 
(n  «1,  2,  3,  4)  about  the  axis  of  symmetry  is  a  cov- 
ering operation,  i.  e.  ,  the  final  distribution  of  matter 
in  the  body  is  identical  to  the  initial  distribution,  then 
the  compound  body  Is  N-gonally  symmetric.    In  this 
report  three  N-gonal  moment  of  inertia  equations  are 
derived.    The  first  of  the  two  equations  gives  the 
moments  of  inertia  of  the  body  about  the  two  principal 
axes  which  are  transverse  to  the  axis  of  symmetry. 
The  second  equation  gives  the  moment  of  inertia  of 
the  body  about  the  third  princijjal  axis  (the  axis  erf 
symmetry). 


Naval  Research  Lab.,  U.  of  Wisconsin,  Madison. 
EQUATION  OF  STATE  FOR  BINARY  FLUID 
MDCTURES,  by  Charles  E.  Hecht.   Rept.  on  Contract 
N7onr-285(ll).  9  Aug  57,  20p.  16  refs.  WIS-ONR-24; 
AD- 143  280. 
Order  frxjm  LC  mi$2.40,  ph$3.30  PB  137  695 
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A  perturbation  technique  already  used  for  the  equation 
of  state  of  pure  substances  by  Zwanzig  is  developed 
to  deal  with  binary  fluid  mixtures  .  We  use  a  nrxxlified 
Lennard-Jones  potential  of  pgeudo-one  component  form 
for  the  unperturbed  pnsembla  and  introduce  some  ef- 
fects of  the  specific  potentials  of  the  species  involved 
as  the  perturbation.   The  mo$t  useful  pan  of  this  re- 
port may  be  the  zeroeth  order  results  which  give  com- 
pressibility factors  for  gasecus  mixtures  fairly  well 
at  high  temperatures. 


Technische  Hochschule,   Hatinover  (West  Germany). 
DYNAMICS  OF  STRUCTURES  BY  TRANSFER 
MATRICES,  by  E.  Pastel.    T^hnical  rept.  no.   I 
on  Contract  AF  61(052)33.   Jijie  59,   185p.    36  refs. 
AFOSR-TR-59-95.  , 

Order  from  LC  mi$8.  40,   phpS.  80  PB  144  294 

Contents: 

Eigenvalues  and  the  transfer  imatrix 

Calculation  of  rotating  disks  using  transfer  matrices. 

Catalogue  of  transfer  matrices 

Coupling  of  beams 

Delta-matrices  and  other  moiifications  of  the  use  of 

transfer  matrices 
Modified  transfer  matrix  method 
Structural  analysis  of  aircraft  components  by 

transfer  matrices 
Application  of  transfer  matri|:es  to  plates 
Bibliography 


Technische  Hochschule,   Mainover  (West  Germany). 
THIN-WALLED  COMPRESSION  MEMBERS,  by  A. 
PfiUger.    Rept.  no.  2  (Final)  c^  Contract  AF 
61(514)1140.    July  59.    15p.    K 
138 
Order  from  LC  mi$2.  40.  phiJ.  30  PB  144  313 


refs.    AFOSR-TR-59 


This  report  treats  the  magnitude  of  the  deformations 
occurring  as  a  result  of  the  buckling  process.    As  a 
consequence  of  inaccuracies  pf  shape  and  of  the  appli- 
cation of  load,  deformations  Uill  occur  even  before  the 
buckling  limit  is  reached.    However,   the  statistical 
evaluation  of  the  measurements  taken  shows  these  de- 
formations not  to  exceed  the  limits  permissible  witliin 
the  scope  of  reasonable  demands  regarding  the  outer 
appearance  of  a  construction]    When  exceeding  the 
critical  value,   however,  the  deformations  will  in- 
crease rapidly.    Consequently,  the  necessary  safety 
factor  has  to  be  related  to  th^  buckling  limit.     (See 
also  PB  140  693) 


Yale  U.  ,  New  Haven,  Conn, 
ROTATION   TESTS  IN  PLASTICITY.  PART  II,  by 
Aris  Phillips.   Technical  rept, 
609(12).   Dec  58.  23p.   3  refs 
Order  from  LC  mi$2.70,  ph^.  80 


This  repon  is  a  continuation 
which  appeared  in  December 
port  the  ten  rotation  tests  K- 
been  presented  previously, 
tional  evaluation.    The  readej- 
a  rotation  test  the  state  of 
ing  the  principal  stresses 
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no.  6  on  Contract  Nonr- 


PB  143  981 


of  technical  report  No.   3 
1957.    In  the  present  re- 
l  to  K-10,  which  have 
a(re  submitted  to  an  addi- 

is  reminded  here  that  in 
8t>ress  is  changed  by  keep- 
stant  while  the  principal 


directions  are  rotated.    The  ten  rotation  tests  which 
are  considered  here  were  made  on  thin-walled  lubes 
of  aluminum  alloy  3S-0.    In  these  tests  plane  states  of 
stress  cTp  (^2  (^i  >  '^i^'  existing  on  the  outside  sur- 
face of  a  thin -walled  tube,  were  rotated  to  various 
angles  (up  to  90o)  about  the  radical  direction  (the  di- 
rection of  ^-3).    The  rotation  of  the  principal  axes  of 
stress  was  achieved  by  using  a  combination  of  axial 
load,  internal  pressure,  and  loroue. 


Aerod)<namics  and  Pneumatics 


Aeroelastic  and  Structures  Research  Lab.  .  Mass. 

Inst,  of  Tech.  .   Cambridge. 
VIBRATION  AND  FLUTTER  OF  CYLINDRICAL  AND 
CONICAL  SHELLS,   by  Yechiel  Siulman.    Rept.  on 
Contract  AF  49(638)219.    June  59.  181p.   55  refs. 
ASRL  technical  rept.  no.  74-2;  AFOSR-fTNj- 59-776. 
Order  from  LC  mi$8.  40,   ph$28.  80  PB  144  307 

The  theory  of  thin  shells  is  examined  and  some  sim- 
plified general  expressions  are  presented.    These  re- 
duce to  Donnell's  expressions  in  the  case  erf  circular 
cylindrical  shells.    An  appropriate  variational  princi- 
ple is  formulated  and  the  similarity  to  shallow- shell 
theory  is  shown.    These  results  and  those  erf  the  more 
exact  Fltlgge  shell  theory  are  applied  to  the  problem 
of  free  vibration  of  conical  shells.    Approximate  solu- 
tions are  obtained  by  variational  methods  using  the 
various  theories  and  various  displacement  and  stress 
functions.    Coiiiparison  erf  the  results  indicates  that 
the  method  which  utilizes  a  logarithmic  transformation 
of  the  axial  coordinate  in  conjunction  with  appropriate 
displacement  expansion  modes  satisfying  the  geomet- 
rical boundary  conditions  yields  results  valid  for  both 
the  membrane  and  bending  cases  and  is  capable  of 
being  used  toobtain  higher  approximations.   The  results 
reveal  that  the  influence  of  taper  on  membrane  and 
bending  frequencies  of  circular  cylinders  is  opposite 
in  nature,  the  former  being  increased,  the  latter- 
decreased  by  the  taper. 


Aeronautical  Research  Inst,   of  Sweden. 
A  THEORETICAL  INVESTIGATION  OF  SECOND- 
ORDER  SUPERSCMIC  INTERFERENCE  EFFECTS, 
by  Beverly  J.  Beane  and  Marten  T.   Landahl.  Tech- 
nical note  no.   1  on  Contract  AF  61(052)75.   Apr  59, 
18p.    7  refs.   FFA  rept.  AU-II-93:1;  AFOSR-TN- 
59-962. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  144  305 

An  approximate  solution,  valid  for  high  Mach  num- 
bers, for  the  second- order  supersonic  flow  problem 
of  two  interfering  flow  fields  is  given.    The  approxi- 
mate solution  requires  that  the  spanwise  curvature  of 
the  body  flow  field  is  small.    A  further  approximation 
is  made  which  leads  to  a  very  simple  formula  for  the 
interference  pressure.    This  formula  is  found 'to  give 
relatively  small  errors  in  the  cases  investigated.    It 
is  found  that  second- order  interference  effects  may 
be  large  ai  Mach  numbers  above  3.    Thus  it  is  dem- 
onstrated that  large  gains  in  control  surface  efficiency 
may  be  obtained  by  placing  the  control  surface  in  a 
r^ion  erf  high  pressure  from  the  body. 
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Aerosciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
RECENT  ADVANCES  IN  CHEMICAL  KINETICS  OF 
HOMOGENEOUS  REACTION  IN  DISSOCIATED  AIR, 
by  W.  G.  Zinman.  Rept.  on  Contract  AF  04(647)269. 
21  Sep  59,  20p.  41  refs .  Technical  information  series 
R59SD426. 
Order  from  LC  mi$2.40,  ph|3.30  PB  143  900 

It  is  shown  that  the  kinetics  of  certain  types  of  homo- 
geneous gas  phase  reactions  should  be  considered  in 
many  flow  problems  involving  diatomic  gases  at  mod- 
erate temperatures  .  There  are  two  general  types  of 
reactions:  atom  recombination  (A  ■♦-A-*- M^A2■^M) 
and  two  body  reactions  (i.e.  N-*-02— »N0  •*•  O).   For 
many  atom  recombination  reactions  of  technical  im- 
portance, kj.  is  about  10llft."/lb.-mol.  ^sec.  In 
general,  two  body  reactions  are  so  rapid  compared 
with  atom  recombination  that  certain  equilibrium  re- 
lations will  be  obeyed  in  many  gas  mixtures  not  in 
complete  thermodynamic  equilibrium.  The  rate  con- 
stants necessary  to  determine  when  this  can  be  done 
are  given . 


Air  Force  Missile  Development  Center,   HoUoman 

AFB.  N.  Mex. 
THE  SELECTION  OF  ORGANIC  COMPOUNDS  AS 
ABLATING  MATERIALS,  by  Albert  H.  Blatt.    Oct  59, 
9p.   1  ref.    AFMDC-TN-59-28. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  144  397 

The  use  of  organic  compounds  as  ablating  materials 
for  the  outer  surface  of  the  nose  cones  of  re-entering 
ballistic  missiles  and  satellites  is  examined.    The 
paper  is  concerned  with  the  chemist's  point  erf  view; 
that  is,   the  cracking  and  dissociation  processes.    The 
paper  concludes  with  suggestions  about  the  choice  of 
organic  ablating  materials. 


Air  Force  Missile  Test  Center,   Patrick  AFB,   Fla. 
THE  EDITING  OF  FLIGHT  DATA,   by  Masao  Yoshitsu. 
Rept.  on  Missile  Test  Project,  Contract  A F  08(606)1 156. 
3  Aug  59,  76p.   11  refs.  RCA  DATA  Processing  Tech- 
nical rept.   no.  50;  AFMTC-TR-59-16. 
Order  from  LC  mi$4.50,  ph$12.30         PB  143  991 

Any  method  of  the  numerical  determination  erf  obser- 
vations is  more  or  less  liable  to  error.    Tliis  is  ex- 
pected,  provided  the  errors  are  small  enough  to  have 
the  data  appear  credible.    On  the  other  hand,  the  large 
errors  are  undesirable  as  they  are  outside  the  scope 
of  the  probability  theory.    An  editing  technique  to 
eliminate  the  large  errors  from  flight  data,  leaving  the 
good  statistical  data,  is  developed  in  this  paper.  Three 
examples  are  worked  out  to  show  that  even  a  cluster 
of  five  large  errors  in  consecutive  observations  may 
be  systematically  eliminated  in  the  58  steps  of  the  tech- 
nique. It  is  seen  that  the  entire  procedure  may  be 
readily  programmed  for  a  high  speed  electronic 
computer. 


Army  Rocket  and  Guided  Missile  Agency,   Redstone 

Arsenal,  Ala. 
COMPRESSIBLE  FLOW  TABLES  k-1.26  ISEN- 
TROPIC  PROCESS,  by  C.  Hoebich.    Rept.  on  One- 
Dimensional  Compressible  Flow  Tables  for  a  Perfect 


Gas  in  Mach  Number  Increments  of  0.001  (k«l.  26); 
Isentropic  Process.    Jan  59,   89p.  ARGMA  TN  IH  lN-1. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  144  413 

This  repwrt  tabulates  functions  of  Mach  numbers  for 
compressible  perfect  gas.    The  ratio  of  specific  heats 
k  is  1.  26.    The  increment  used  in  these  tables  is 
sufficiently  small  (0.  001  Mach  number)  to  eliminate 
time-consuming  interpolation. 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn.  ] 
REDUCTION  OF  AIRSTREAM-INDUCED  VIBRA- 
TIONS OF  A  PWT  MODEL  SUPPORT  SYSTEM  BY 
TUNNEL  MODIFICATIONS,  by  H.  L.  Chevalier  and 
W.   E.  Carleton.  Rept.  on  ARO,  Inc.,  Contract 
AF  40(600)800.  Oct  59,  15p.  2  refs.  AEDC-TN- 
59-125. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  144  339 

The  effect  of  several  modifications  to  the  tunnel,  de- 
signed to  improve  the  vibrational  characteristics  of 
the  support  strut,  was  investigated  in  the  16- Ft 
Transonic  Circuit  of  the  Propulsion  Wind  Tunnel 
Facility.    The  nxxlifications  included  changing  the 
shape  of  the  leading  edge  of  the  model  support  strut, 
the  depth  and  position  of  bulges  in  the  test  section 
walls,  and  the  position  of  the  scavenging  scoop  for 
engine  exhaust  gases.    The  results  show  that  the 
modifications  j)ermit  the  operation  of  the  tunnel  over 
a  range  of  test  conditions  with  safe  sting  vibrational 
an^litudes  and  with  a  suitable  Mach  number  distri- 
bution through  the  tunnel  test  section. 


Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
A  THEORY  OF  WING-PROPULSION  COMBINATIONS 
IN  SLOW  FLIGHT,  by  R.  J.  Vidal.   Rept.  on  Proj . 
9-38-01-000  Task  902,    Contract  DA  44-17/-tc-439. 
Sep  59,  39p.  9  refs.  Rept.  no.  AI-1190-A-1; 
AD-216  171. 
Order  from  LC  mi$3.00,  ph$6.30         PB  144  241 

The  development  of  a  theory  treating  wing- propulsion 
systems  in  slow  flight  is  presented.  This  development 
is  applied  to  a  class  of  configurations,  characterized 
by  wing  and  propnilsion  wakes  which  are  equal  in  span, 
and  is  used  to  predict  the  performance  of  this  class  of 
aircraft.  It  is  concluded  that  for  aircraft  of  equal  span, 
those  generating  thick  propulsion  wakes  require  the 
least  power,  and  that  configurations  typified  by  thin 
jet  wakes  are  inherently  inefficient  as  regards  power 
consumption  in  the  very  slow  speed  range.  The  theory 
is  compared  with  the  available  helicopter  data,  and 
good  correlation  is  obtained. 


Guggenheim  Aeronautical  Lab.  .  Calif.   Inst,  erf 

Tech. .   Pasadena. 
AN  EXPERIMENTAL  INVESTIGATION  OF  HYPER- 
SONIC STAGNATION  TEMPERATURE  PROBES,  by 
Richard  D.  Wood.    Rept.  on  Hypersonic  Research 
Project,  Contract  DA  04-495-ORD-19.    15  July  59, 
lOOp.   40  refs.    Memo.  no.   50. 
Order  from  LC  mi$5.  40.   ph$15.  30  PB  144  167 

By  the  combined  use  of  both  shield  and  base  heating,  a 
probe  recovery  factor  of  r  =:1.  0  was  obtained  over  a 
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range  of  Reynolds  numbers  ai  M^— 5.  75.    By  using  the 
experimental  data  and  simpk  heat  balance  equations, 
the  probe  losses,  for  the  conditions  investigated,  were 
found  to  be  in  the  proportion:  shield  conduction  loss 
15;  base  conduction  loss  -  3;  thermocouple  conduction 
loss  -  1;  and  thermocouple  radiation  loss  -  3/100. 
The  typical  decrease  in  prob*  recovery  factor  ob- 
servoj  for  decreasing  Reynods  number  appears  to  be 
related  to  a  decrease  in  the  ba  se  temperature  and  not  to 
the  wire  conduction  loss  as  cor  imonly  as  sumed. 
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Institut  de  Recherches  Sci 
du  Centre -Quest  (France). 
RESEARCH  ON  EXPERIMENTAL 
OF  VARIABLE  CIRCULATICN 
RATED  CYLINDER.    Rapt,  cm 
1379.   [1959],    42p.    Etude  IR$T 
59-105. 
Order  from  LC  miS3.  30,  ph$7.  80 


INVESTIGATION 
AROUND  AN  ASPI- 
Contraa  AF  61(514) 
El/573;   AFOSR-TN- 

FB  144  295 


The  object  of  this  study  is  to  determine  the  conditions 
necessary  to  obtain  maximurji  lift  and  lift /drag  ratio 
for  a  porous  cylinder  arrangjed  to  permit  the  aspiration 
of  the  surface  laminar  sub-liyer.    The  method  used  to 
create  a  particular  circulation  consisted  in  (assuming 
complete  suppression  of  the  laminar  layer)  shifting 
the  transition  point,  normally  behind  the  cylinder, 
through  an  angle  O  to  the  rig  it  or  left.    This  was  ob- 
tained by  a  deflector  fin  whic  h  caused  flow  of  air  away 
from  the  aspirating  surface.    Two  variations  in  pro- 
cedure were  also  studied:    1    the  fin  was  replaced  by 
a  small  arc  of  surface  devoid  of  aspiration  pores  thus 
allowing  the  flow  to  separate.  2.  aspiration  was 
provided  on  one  side  of  the  cylinder  only  allowing 
separation  flow  on  the  other  side. 


Institute  for  System  Reseaich,   U.  of  Chicago,   III. 
AERODYNAMIC  STUDIES:   THE  FORCES  ACTING 
ON  AN  AIR   VEHICLE:   A   REVIEW  OF  THE 
LITERATURE,   by  M.  Z.  Krsywoblocki.    Rept.  on 
Scientific  and  Engineering  R(jsearch  Investigations  in 
Flight  Dynamics,   Contract  v^  F  33(616)5689.    Dec  58, 
105p.   332  refs.    WADC  Technical  note  56-360,  Ft.  9; 
AD-161  012. 
Order  from  OTS  $2.  50  PB  151  819 
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tific  literature  pertaining  to 
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cussed  briefly,  others  are  1 
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iography  of  the  scien- 
methods  of  calculating 
on  an  air  vehicle  in 
papers  and  reports 
odynamicist)  are  dis- 
ted  without  comment. 


Midwest  Research  Inst.  [Kansas  City,  Mo.  ] 
FLUTTER  OF  CURVED  PANELS,   by  John  E.  Yates 
and  Edmond  F.  E.  Zeijdel.    ^lept.  on  Contract  AF 
49(638)429.    Sep  59,   45p.   6  i;efs.    [AFOSR-TR-59-163] 
Order  from  LC  mi $3.  30,  phK7.  80       '    PB  144  486 

Previous  studies  on  panel  fliitter  treated  the  panel  as 
initially  flat  in  the  equilibrium  state.    A  natural  point 
of  inquiry  is  the  effects  of  p^nel  curvature  on  panel 
flutter,  and  this  is  the  subjejct  of  the  present  report. 
To  investigate  flutter  of  curj/ed  panels,  the  general 
equations  of  motion  of  shallow  cylindrical  shells  are 


developed.    The  initial  curvature  is  then  taken  as 
circular  in  the  chordwise  direction.    The  special  case 
of  infinite  aspect  ratio  is  considered  and  appropriate 
equations  are  developed  for  finite  aspect  ratio  panels. 
Results  are  obtained  for  unit  and  infinite  aspect  ratio 
curved  panels  with  simply  supported  edges  for  two 
Mach  numbers  (M  »  1.  5  and  2). 


Naples  U.   (Italy). 
LAMINAR  MIXING  OF   STREAMS  OF  DIFFERENT 
GASSES,  by  Luigi  G.  Napolitano  and  A.  Pozzi.    Tech- 
nical note  no.  1  on  Contract  AF  61(052)160.    Apr  59, 
75p.    14  refs.    Istituto  di  Aeronautica  rept.  no.  10; 
AFOSR-TN- 59-977;  AD-226  469. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  143  911 

Preliminary  results  of  a  study  of  laminar,   isobaric 
mixing  of  streams  of  different  gases  are  presented. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
THE  THEORY  OF  STABILITY  OF  COMPRESSIBLE 
LAMINAR  BOUNDARY  LAYERS  WITH  INJECTION 
OF  A  FOREIGN  GAS,  by  S.  F.  Shen .   28  May  57, 
34p.  10  refs.  AerobaUistic  Research  rept.  374; 
NAVORD  rept.  446V;  AD- 158  520. 
Order  from  LC  mi$3.00,  ph$6.30        PB  144  158 

The  stability  theory  of  laminar  boundary  layers  with 
regard  to  infinitesimal  disturbances  is  extended  to 
the  case  involving  binary  gas  mixtures,  as  may  occur 
when  a  different  coolant  is  injected  into  the  free 
stream  (air)  through  pores  along  the  surface.  The 
"inviscid"  solutions  are  given.  The  "viscous"  solu- 
tions, the  asymptotic  solutions  and  the  eigen-value 
problem  are  discussed.  Based  upon  the  "inviscid- 
criterion",  it  appears  that  a  lighter  coolant  would 
result  in  a  more  stable  laminar  boundary  layer  than 
a  heavier  coolant,  at  least  for  stibsonic  free  stream. 


Naval  Supersonic  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge. 
FREE  CONVECTION  PAST  A  VERTICAL  FLAT 
PLATE:   SOME  NUMERICAL  RESULTS,  by 
Judson  R.  Baron  and  Morton  Finston.    Mar  59,   29p. 
3  refs.    Technical  rept.  269. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  186 

Exact  solutions  are  presented  in  numerical  form  for 
the  free  convection  flow  past  a  vertical  plane  surface 
of  non- uniform  temperature. 


New  York  U.   Coll.   of  Engineering,   N.   Y. 
ATTEMPTS  AT  DERIVATION  OF  TRANSITION 
FROM  LAMINAR  INTO  TURBULENT  FLOW  ALONG 
A  FLAT  PLATE,   by  H.  F.  Ludloff,   H.  B.  Keller  and 
others.    Progress  rept.  on  Contract  AF  18(603)25. 
June  59,   30p.  7  refs.    AFOSR  Technical  note  59-686. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  324 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
SOME  REMARKS  ON  THE  SOLUTION  OF  A  SYSTEM 
OF  EQUATIONS  OCCURRING  IN  LAMINAR  MDONG 
WITH  AXIAL  PRESSURE  GRADIENTS,  by  Luigi  G. 


298 


Napolitano.    Rept.  on  Contract  AF  18(600)693.  Sep  57, 
I6p.  1  ref.  PIBAL  rept.  no.  393;  AFOSR-TN-57-609; 
AD- 136  599. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  137  507 

A  fifth-order  system  of  equations  with  3-point 
boundary  conditions  is  investigated  from  the  point  of 
view  of  obtaining  solutions  by  high-speed  computing 
machines.    The  first  method  of  solution  changes  the 
variables  and  reduces  the  original  equations  to  integro- 
differential  equations  defined  over  a  finite  interval  of 
the  independent  variable.   An  iteration  scheme  is 
actopted  and  asymptotic  solutions  are  presented  as  they 
are  needed  to  compute  the  solution  in  the  proximity  of 
the  end  points.    The  second  method  considers  the 
solution  as  an  initial  value  problem.    The  4-fold  in- 
determinacy which  arises  when  thesolutionis  started 
from  the  point  where  the  independent  variable  is  zero, 
is  shown  to  be  reducible  to  a  2 -fold  one.    The  2  para- 
meters left  are  related  to  the  attainment  of  the  re- 
quired asymptotic  behavior  erf  the  solution. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
TRANSONIC  ROTATIONAL  FLOW  OVER  A  CON- 
VEX CORNER,  by  Roberto  Vaglio-Laurin.   Rept,  on 
Contract  AF  49(638)217.  Aug  59,  66p.   12  refs. 
PIBAL  repL   no.   431,  AFOSR-TN-59-355; 
AD-213  681. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  381 

A  singularity  is  encountered  in  the  flow  field  about 
two-dimensional  and  axisymmetric  bodies  character- 
ized by  a  sharp  corner,  where  the  fluid  velocity  be- 
comes sonic.    Such  is  the  case  for  several  practical 
configurations  in  transonic  and  hypersonic  flow.    An 
investigation  of  this  sonic  singularity,  and  the  appli- 
cation of  results  thereof  to  the  analysis  of  flow  fields 
about  blunt  bodies  in  the  aforementioned  category  are 
presented.    It  is  shown  that  the  problem  in  question, 
as  n^ny  other  discontinuity  problems,  belongs  to  the 
family  erf  asymptotic  or  boundary  layer  phenomena  of 
riBthenrBtical  jrfiysics.    The  solution  of  the  first  ap- 
proximation equations  is  given  by  a  series  in  powers 
of  a  variable  measuring  the  distance  from  the  comer 
with  coefficients  depending  on  an  appropriate  simi- 
larity variable.    The  leading  coefficient  of  the  series 
is  independent  of  three-dimensional  and  rotationality 
effects,   in  complete  analogy  to  the  well-known  solu- 
tion of  the  corner  problem  in  supersonic  flow.    De- 
tailed results  are  presented  for  the  leading  singularity 
and  for  the  first  two  corrections  due  to  rotationality 
and  axial  symmetry  of  the  flow. 


Rome  U .  (Italy) . 
EXPERIMENTAL  INVESTIGATION  ON  DELTA 
WING  AND  COMPLETE  CONFIGURATION  MODELS 
FOR  AEROELASnC  SIMILARITY  PROBLEMS  AT 
SUPERSONIC  BLOW  DOWN  WIND-TUNNEL,  by 
Luigi  Broglio,  Carlo  Buongiomo  and  others  .  Techni- 
cal note  no.  7  on  Contract  AF  61(514)888.  Mar  59, 
60p.  3  refs  .  SIARgraph  no.  50;  AFOSR-TN- 59-954. 
Order  from  LC  mi$3.60,  ph$9.30  PB  144  304 

The  experimental  techniques  for  the  aeroelastic  in- 
vestigation at  the  supersonic  blow  down  wind  tunnel 
are  presented.  Wind  tunnel  data  at  M=  3.01  on  tri- 
angular wing  model  are  given  in.  These  results  show 


the  small  importance  of  the  chordwise  deflection  of 
the  section  on  the  aerodynamic  characteristics .  An 
experimental  investigation  at  M  =  3.12  on  a  complete 
airplane  configuration  is  presented,  showing  the  im- 
portance of  the  parameter    Po  on  the  lateral  stability 

derivatives .  In  the  Appendix  of  the  report  the  pre- 
liminary design  of  a  magnetic  support  for  dynamic 
stability  tests  is  presented. 


Rome  U.  (Italy). 
RESEARCH  ON  AEROELASTICITY,  by  Luigi  Broglio. 
Final  rept.  on  Contract  AF  61(514)888.  May  59,   12p. 
SIARgraph  no.   51,  AFOSR  TR-59-134;  AD-226  438. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  297 

Research  is  reported  on  the  following:  (a)  modeling 
technique  and  theory  for  aeroelastic  similarity  in  blow- 
down  wind  tunnel  tests^  (b)  developing  technique  and  an 
experimental  device  to  study  the  same  problems  of 
point  (a)  but  including  dynamic  effects,  (c)  finding  exact 
solutions  (rf  the  problem  of  the  heat  conduction  in  heter- 
ogeneous solids  with  boundary  conditions  function  of 
space  and  time. 


Technische  Hochschule,  Munich  (West  Germany). 
SUPERSONIC  FLOW  PAST  OSCILLATING  BODIES 
OF   REVOLUTION  WITH  A  FREQUENCY  NOT  NEC- 
ESSARILY SMALL,  by  Johann  Muench.  Technical 
note  no.  8  on  Contract  AF  61(514)1080.  24  June  59, 
13p.  3  refs.  AFOSR-TN-59-452;  AD-215  027. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  143  965 

This  report  gives  a  representation  of  the  potential  of 
linearized  flow  past  bodies  of  revolution  executing 
elliptic  oscillations  of  arbitrary  frequency.  The  po- 
tential is  given  in  terms  of  BESSEL-  and  LEGENDRE- 
functions. 


.•  University  of  Sputhern  California.    Engineering 

Center,  Los  Angeles. 
ANALYTICAL  STUDY  OF  THE  HEATING  OF 
HYPERSONIC  AIR  FLOW  BY  ELECTRODE -LESS 
HIGH-FREQUENCY  DISCHARGE,  by  James  C. 
Williams,  III,  Paul  C  Wilber,  and  Raymond  L. 
Chuan.    [Final  rept.  ]   on  Contract  AF  40(600)736. 
Oct  59,  75p.    24  refs.    USCEC  rept.  68-101; 
AEDC-TR-59-23. 
Order  from  LC  mi$4. 50,  ph$12. 30  PB  143  921 

The  possibility,cf  heating  a  supersonic  gas  stream 
by  means  of  electrode -less  high-frequency  discharge 
is  studied.    This  heating  scheme  logically  can  be 
divided  into  two  parts:  the  discharge  where  energy 
is  added  to  the  gas  stream  and  stored  as  potential 
energy  of  electron -ion  separation,  and  the  decay 
where  the  electrons  and  ions  recombine  and  give  up 
some  of  the  separation  energy  as  thermal  energy  of 
the  gas.   Qualitative  consideration  of  the  discharge 
phase  indicates  the  necessary  relations  between  the 
electric. field  parameters,  the  hydrodynamic  para- 
eters  and  the  chamber  dimensions  for  an  efficient 
discharge.    Both  qualitative  and  quantative  discus  - 
sions  of  the  decay  are  given,  the  latter  of  which 
yields  the  variation  of  the  hydrodynamic  variables 
in  the  decaying  flow.   Finally,  in  the  laner  portion  o€ 
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this  repOTt,  it  is  shown  how  "high-frequency  elec- 
trode-less discharge  heating  might  be  applied  prac- 
tically to  the  heating  of  a  1om»  density,  high  Mach 
number,  wind  tunnel  gas  stream. 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 


Indiana  U.  .  Bloomington. 
A  MATHEMATICAL   EXAMPLE  DISPLAYING  FEA- 
TURES OF  TURBULENCE,  by  Terence  Butler.   Rapt, 
for  1  Sep  54-31  July  58  on  C<>ntract  AF  33(616)2550. 
Mar  59,  75p.    16  refs.   WAEXt  Technical  rept.  59-52; 
AD-213  590. 
Order  from  OTS  $2.  00  PB  151  969 

The  Navier- Stokes  equations]  have  proven  to  be  the 
proper  description  for  laminar  flew,  but  no  solutions 
of  these  equations  resembling  turbulence  have  been 
found.    Thus,  the  question  aijises  whether  a  set  of 
straightforward  equations  like  the  Navier-Stokes  equa- 
tions can  have  solutions  of  sjich  complex  nature  as 
would  be  necessary  to  describe  turbulent  flow.    An 
answer  to  this  questioais  suggested  by  Dr.  Eberhard 
Hopf  who  has  contrived  a  setfof  equations  which  retain 
certain  essential  features  of  Ithe  Navier-Stokes  equa- 
tions, but  which  are  much  simpler.    He  has  shown  that 
these  equations  have  very  copplex  solutions,  actually 
random  functions,  qualitatively  similar  to  the  velocity 
in  turbulent  phenomena.    Th^  present  report  explores 
Hopf's  approach  in  further  dfetail.    The  properties  of 
turbulent  flow  as  obtained  in  I  measurements  are  ex- 
pressed by  certain  staiisticajl  averages.    The  present 
report  investigates  the  corresponding  quantities  of 
Hopf's  model  by  means  of  prjobability  theory  and  thus 
establishes  a  basis  for  a  mof-e  detailed  comparison. 
It  is  found  that  the  broader  characteristics  of  turbu- 
lence are  present  in  the  solutions  but  that  the  inherent 
simplicity  of  Hopf's  model  li^ts  the  extent  of  the 
similarity.    For  example,  thb  velocity  has  a  normal 
distribution  as  in  turbulence,   but  the  probability  dis- 
tribution of  the  difference  of  the  velocity  at  two  points 
close  together  fails  to  exhibit  the  small  but  important 
deviations  from  the  normal  cjistribution  that  are  found 
in  turbulent  flow.    The  resulqs  suggest  the  value  of 
seeking  to  devise  another  sei  of  equations  which  would 
be  a  step  closer  to  the  Naviet- Stokes  equations. 


Rensselaer  Polytechnic  Insi  ,  Troy,  N.   Y. 
THE  STABIUTY  OF  VISCOUS  FLOW  BEllVEEN 
ROTATING  CONCENTRIC  CjYLINDERS  WITH  A 
PRESSURE  GRADIENT  ACTInG   ROUND  THE  CYL 
INDERS.  by  R.  D.  DiPrima.  i  Rept.  on  Contract 
Nonr-591(12).  21  Jan  59,   18p(.   10  refs.   RPl  MathRep 
no.  20. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  144  116 

In  this  paper  the  stability  erf  k  viscous  fluid  between 
concentric  cylinders  is  analysed,  when  the  basic  ve- 
locity distribution  is  the  sum!  of  a  velocity  distribu- 
tion due  to  the  rotation  at  thej  cylinders,  Taylor  (1923) 
and  a  "pumping"  velocity  disiribution  due  to  a  pres- 
sure gradient  acting  round  thie  cylinders.  Dean (1928). 


The  critical  Taylor  number  is  computed  for  a  wide 
range  of  values  of  the  ratio  erf  average  velocity  of 
pumping  to  average  velocity  of  rotation  in  the  case 
that  the  outer  cylinder  is  stationary.    It  is  assumed 
that  the  spacing  between  the  cylinders  is  small. 


Technische  Hochschule,  Hannover  (West  Germany). 
EFFECTS  OF  LONG-PERIOD  WAVES  IN  HARBORS, 
by  W.  Hensen.  Final  technical  rept.  for  1  July  58- 
30  June  59  on  Contract  DA  91-508- EUC- 355:  [1959] 
41 3p.   53  refs. 
Order  from  LC  mi$ll.  10,  ph$63.  60        PB  144  262 

This  report  presents  the  results  of  basic  model  tests 
erf  the  occurrence  of  resonant  oscillations  in  harbor 
basins  induced  by  long- period  waves.    The  objectives 
of  the  experiments  were  to  find  out  practicable  means 
suitable  for  minimizing  to  a  satisfactory  degree  the 
effects  of  resonant  amplifications  which,  in  most 
cases,  are  dangerous  for  shipping  and  harbor  opera- 
tions.   Out  of  the  numerous  possibilities  applicable  to 
improve  the  nautical  and  operational  conditions  in 
harbors  subject  to  long-period  waves,  the  insertion  of 
transversal  moles  of  different  lengths  and  groupings 
was  selected  for  studies.    The  effects  of  such  trans- 
versal nwles  on  the  vertical  and  horizontal  water  mo- 
tions in  a  basin  were  investigated  experimentally. 
The  utilization  of  transversal  moles  for  this  purpose 
is  considered  serviceable  because  the  moles  simul- 
taneously may  be  of  use  for  harbor  operations. 


METALLURGY 


Armour  Research  Foundation,  Chicago,  111. 
DEVELOPMENT  OF  COBALT-BASE  ALLOYS,  by 
John  J.   Rausch.   Summary  rept.   for  1  July  57- 
31  Aug  58  on  Contract  NOas-58-136-c.  29  Oct  58, 
61  p.  4  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  136 

In  an  intensive  study  of  the  potentialities  of  all  useful 
cobalt-base  binary  alloy  systems,  approximately  200 
alloy  compositions  were  studied.    TTie  individual  al- 
loying elements  have  been  classified,  both  empirically 
and  quantitatively,  as  to  their  effects  on  the  param- 
eters forgeability,  ductility,  elevated  temperature 
strength,  and  oxidation  resistance.    Two  distinct 
classes  of  strong  cobalt- base  alloys  have  evolved. 
One  of  these  contains  chromium  with  the  addition  of 
molybdenum,  tantalum,  or  niobium  either  singly  or 
in  combination.    The  other  type  is  composed  of  com- 
binatiewis  of  molybdenum,  tantalum,  or  niobium- 


Commonwealth  Engineering  Co.  of  Ohio,  Dayton. 
DEVELOPMENT  OF  A  METHOD  TO  ACCOMPLISH 
ALUMINUM  DEPOSITIOM  BY  GAS  PLATING,  by 
Malvern  J.  Hiler  and  William  C.  Jenkin.   Rept.   for 
16  June  58-16  Dec  59  on  Materials  Ap>plications,  Con- 
tract AF  33(616)5594.  June  59.  64p.  3  refs.  WADC 
Technical  rept.  59-88;  AD-214  887. 
Order  from  OTS  $1.  75  PB  151  923 
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The  deposition  erf  aluminum  was  accomplished  by 
thermally  decomposing  vapors  of  tri-isobutyl  alumi- 
num on  the  surface  of  cleaned,  heated  copper  test 
panels  in  a  heated  plating  chamber.    The  test  panels 
were  subjected  to  a  preliminary  deoxidation  by  induc- 
tion heating  to  800OF  on  a  hydrogen  atmosphere,  purg- 
ing the  chamber  with  argon  gas  while  cooling  the  sam- 
ple to  500  degrees,  then  admitting  a  mixture  of  gases 
containing  tri-isobutyl  aluminum  vapors  for  varying 
periods.    The  plate  produced  is  substantially  pure 
aluminum,  lustrous  and  ductile,  erf  excellent  conduc- 
tivity, and  in  thickness  up  to  4.  7  mils.  Adhesion 
varied  from  noar  to  'excellent. 

Defense  Metals  Information  Center,   Battelle 

Memorial  Inst.  ,   Columbus,   Ohio. 
SOME  METALLURGICAL  CONSIDERATIONS  IN 
FORGING  MOLYBDENUM.    TITANIUM,    AND  ZIRCO- 
NIUM, by  Harry  B.  Goodwin.    25  Mar  59,   43p.    C»4IC 

memo.   12.  .,,  ./-o 

Order  from  OTS  ^.  5C  PB  161  162 

Reasons  for  the  current  interest  in  molybdenum, 
titanium,   and  zirconium  are  outlined  briefly  and 
typical  uses  are  cited.    The  forging  of  each  metal  is 
discussed  separately.    In  each  case  the  metallurgy  of 
the  metal  is  reviewed  briefly  and  the  effect  of  the 
metallurgical  characteristics  on  forging  practice  is 
explained.    Practical  hints  on  forging  each  metal  are 
also  given. 


Minerals  Research  Lab.  ,   U-  of  California,  Berkeley. 
HEATS  OF  FORMATION  OF  AU3ZN  AND  AuZn.   by 
Ray  W.  Carpenter,   Raymond  L.  Orr,  and  Ralph 
Hultgren.    Technical  rept.  no.  3  on  Contract  DA  04- 
200-ORD-171,   T.  O.  15.    1  Oct  59,    18p.   15  refs. 
Series  no.  126.  issue  no.  3;  OOR  rept.  2287.  3  met 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  144  478 

The  heats  of  formation  of  gold-zinc  alloys  of  composi- 
tions Au3Zn  and  AuZn  were  measured  at  various  tem- 
peratures.   At  the  composition  Au3Zn  the  best 
X-ray  diffraction  data  indicate  the  disordered  fee  q 
phase  decomposes  on  cooling  below  6930K  to  a  com- 
plex ordered  aj  phase,  which  on  further  cooling  below 
5430K  decomposes  to  form  a  second  ordered  02  phase. 
Heal  contents  and  heats  of  formation  show  that 
(AuZn  (P')  has  no  tendency  to  disorder  on  heating  to 
800^. 


Minerals  Research  Lab.  ,  U.  of  California,  Berkeley. 
THE  HEATS  OF  FORMATION  OF   SILVER- 
PALLADIUM  ALLOYS,  by  John  P.  Chan  (Master's 
thesis)  Philip  D.  Anderson  and  others.    Technical  rept. 
no.  4  on  Contract  DA  04-200-ORD-171,  T.  O.  15. 
1  Oct  59,  21p.   12  refs.    Series  no.  126,  issue  no.  4; 
OOR  rept.  2287.  4  met. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  483 

Heats  of  formation  of  five  silver -palladium  alloys  at 
SSO^K.    The  skewing  observed  in  these  heats  d  for- 
mation when  plotted  versus  the  composition  has  been 
interpreted  in  terms  of  the  filling  of  the  vacant  0. 6 
orbital  in  the  4d  shell  of  palladium  which  is  completed 
at  60  atomic  percent  erf  silver. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
THE  GRAIN  BOUNDARY  ADSORPTION  OF  SOLUTES, 
by  J.  Winter  and  S.   Weinig.    Final  rept.   on  Contract 
Nonr-285(22).    Dec  57,  43p.    12  refs.   AD- 153  300. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  075 

The  grain  boundary  adsorption  of  solutes  was  studied 
using  internal  friction  techniques.    The  segregation  of 
alloying  elements  to  the  grain  interfaces  was  studied 
as  a  function  of  both  the  bulk  concentration  and  the 
solution  temperature.    Interaction  energies  in  the 
range  of  0.  3  ev  were  obtained.    This  value  was  used  to 
obtain  the  actual  concentration  of  solute  at  the  grain 
boundary.    In  corroboratory  creep  studies  the  direct 
grain  boundary  contribution  to  the  total  creep  strain 
was  measured.    It  was  found  that  the  interface  creep 
varied  with  the  type  and  magnitude  of  the  solute 
adsorbed. 


Rock  Island  Arsenal  Lab. ,  111. 
SPECTROGRAPHIC  STANDARDS  FOR  THE  ANALY- 
SIS OF  ALUMINUM  AND  MAGNESIUM  ALLOYS,  by 
L.  H.  Moorhead.  19  Nov  58,  30p.  7  refs  .  Rept.  no. 
58-3208;  AD-210  518. 
Omer  from  LC  mi$2.70,  ph$4.80         PB  144  385 

Methods  were  set  up  for  the  X-ray  analysis  of  alumi- 
num alloys  for  several  elements  in  high  concentration 
ranges  where  the  accuracy  of  this  method  exceeds  that 
of  optical  emission  spectroscopy.  Optical  spectro- 
graphic  methods  were  developed  for  the  analysis  of 
aluminum  alloys  and  magnesium  alloys.  The  analyti- 
cal curves ,  spectrum  lines  and  complete  operating 
conditions  are  shown.  A  statistical  study  proved  the 
optical  spectrograprfiic  methods  to  be  accurate  and 
standard  comparison  samples  to  be  homogeneous . 


Rodman  Lab.  ,  Waiertown  Arsenal,  Mass. 
DESIGN  AND  OPERATIGN  OF  A  TUBE  TYPE 
LABORATORY  VACUUM  FURNACE,  by  Francis  S. 
Delacey.  Apr  59.   12p.  5  refs.  Technical  rept.   no. 
RPL  41/9-,  AD-225  374. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  322 

A  laboratory  furnace  was  designed  and  assembled  for 
use  in  the  vacuum  firing  of  compacted,  powdered  metal 
specimens.    The  furnace  assembly  includes  a  refrac- 
tory mullite  tube  in  which  the  specimens  are  fired,  a 
pumping  system,  a  graphite  susceptor,  and  auxiliary 
instruments  for  roistering  pressure  and  temperature 
within  the  furnace  tube.    The  power  source  for  induc- 
tively heating  the  susceptor  is  a  high-frequency  spark 
gap  converter.    In  normal  operation,  the  furnace  ac- 
commodates the  equivalent  of  six  3'' x  3/8"  square, 
pressed  compacts.   Vacuums  of  10"*mm  Hg  and  tem- 
peratures of  1400<^  (25520F)  are  reached  in  approxi- 
mately two  and  one-half  hours  when  titanium  powder 
corrajacts  are  being  fired.    On  the  basis  of  preliminary 
firings,  it  is  concluded  that  the  furnace  can  be  profit- 
ably utilized  in  evaluating  vacuum  sintering  techniques. 
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Crucible  Steel  Co.   of  Ameriba,   Syracuse    N    Y 
DEVELOPMENT  OF  A  DUCTILE,    OXIDATION- " 
RESISTANT,    LOW- DENSITY  ALLOY  SYSTEM  FOR 
INTERMEDIATE  TEMPERATURE  USE.   by  R.  C. 
Gibson  and  P.  Lillip.    Final  rax.  for  26  June  58- 
26  June  59  on  Contract  NOas-^8-848-c.    26  Aug  59 
43p.  I  "^      • 

Order  from  LC  mi $3.  30.  ph$7. 


80 


PB  144  134 


Development  of  an  age-harden^le  Fe-Al-Mn-C  alloy 
with  low  density,  good  oxidatic^n  resistance,  high 
strength,  and  good  ductility  at  intermediate  tempera- 
tures (1100  to  1400  F).    Devel(|pment  of  a  stable,  age 
hardenable  austenitic  alloy  possessing  excellent  room 
temperature  strength  and  good  elevated  temperature 
strength  with  oxidation  resistahce  at  1800  F  approach- 
ing that  at  Type  304. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
FABRICATION  OF   17-7PH  AND  PH15-7Mo  STAIN- 
LESS STEEL  BY  BEND  ROLLING,    DEEP  DRAW- 
ING,   AND  SPINNING,  byC   TJ  Olofson.   15  May  59, 
5p.  DMIC  memo.   18. 
Order  from  OTS  $0.  50  PB  161  168 


James  Forrestal  Research  Celnter.  Princeton,  N.  J. 
SELF-DIFFUSION  IN  ALPHA  IRON,  by  C.  Ernest 
Birchenall  and  Richard  J.  Borg.    Rept.  on  Contract  AF 
49(638)533.    Oct  59.    19p.    12  refs.    Metallurgy  rept. 
no.   20;  AFOSR-TN-59-1085;  AD- 227  069. 
Order  from  LC  mi $2.  40,  phS3. 
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The  self -diffusion  coefficients  for  a- iron  have  been 
determined  between  980OC  to  li670K  using  Fe55  as  the 
tracer.    In  the  temperature  regjion  beginning  at  least 
.50*^  above  Tq  the  diffusion  coefficient  is  given  by 
D-118t  2)  exp  (-67240/RT)cm2sec-l. 


Michigan  U.   Research  Inst.  ,  Xnn  Arbor. 
EFFECT  OF  PRIOR  CREEP  ON  SHORT- TIME  ME- 
CHANICAL PROPERTIES  OF  17-7PH  STAINLESS 
STEEL  (RH  950  CONDITION  OOMPARED  TO  TH 
1050  CCKDITION)  by  Jeremy  V.  Cluck  and  James  W. 
Freeman.   Rept.  for  1  Jan  58- 3 ^  Mar  59  on  Materials 
Analysis  and  Evaluation  TechniAues.   Contract 
AF  33(616)3368.  Oct  59,  91p.  61 
rept.  59-339. 
Order  from  OTS  J2.  25 


refs.  WADC  Technical 


PB  161  2% 


The  effect  of  creep  to  2  percent! in  100  hours  at  tem- 
peratures from  600°  to  900Of  wias  determined  on  the 
tension,  compression,  and  tension- impact  prc^)erties 
ci  17-7  PH(RH  950  Cond. )  at  room  temperature  or  the 
exposure  temperature.    A  substantial  loss  in  ductility 
was  observed  in  room  temperature  tension  tests.  Ma- 
terial exposed  to  creep  at  600°?  exhibited  a  substan- 
tial Bauschinger  effect  in  tension  anj  compression 
tests.    The  loss  in  ductility  is  attributed  to  stress 
and/ or  temperature  induced  aging  during  the  creep- 
exposure. 


Naval  Weapons  Plant,   Washington,   D.   C. 
EFFECTS  OF  CADMIUM  PLATING  THICKNESSES 
AND  OVERLAYING  UPON  THE  RECOVERY  FROM 
HYDROGEN  EMBRITTLEMENT  OF  AISI  4340.  by 
S.   V.   Chek.   21  Sep  59,  20p.   NAVORD  repL  6944; 
NWPW-T-27-59. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  120 

Recovery  from  hydrogen  embrittlement  at  the  270,000 
psi  strength  level  by  baking  at  300OF  was  determined. 
TTwo  procedures  were  used  for  the  detection  and  eval- 
uation of  hydrogen  embrittlement;  the  unnotched  ten- 
sile test  and  the  notched  sustained  load,  static  fatigue, 
test.    Recovery  was  attained,  at  baking  times  within 
4  hours  when  the  cadmium  plating  ranged  from  0.  5  x 
10-4  to  1.  25  X  10"  4  inch  but  recovery  was  unattained 
at  commercial  thicknesses  of,  or  in  excess  of,  2.  5  x 
10"^  inch-    Subsequent  replating  embrittled  the  steel. 


Rodman  Lab.,   Watertown  Arsenal,  Mass 
FACTORS  AFFECTING  DEPHOSPHORIZATION 
AND  DESULPHURIZATION  IN  BASIC -ELECTRIC 
STEEL  PRODUCTION,  by  John  Zotos.   Apr  59,  23p 
13  refs.    Rept.  no.  RPL  10/18;  AD- 220  627. 
Order  from  LC  miJ2.  70,  phK  80  PB  143  947 

Statistical  analyses  d  equilibrium  steelmaking  data 
indicated  that  good  correlation  was  obtained  when: 
(1)  the  dephosphorizing  power  (P)/[P]  =  (percent 
phosphorus  in  the  slag)/[percent  phosphorus  in  the 
metal]  was  a  logarithmic  function  of  a  slag  param- 
eter equal  to  the  produa  of  the  slag's  basicity 
(%CaO)/(%Si02)  times  its  oxidizing  power  (%FeO), 
and  (2)  the  desulphurizing  power  (S)/[S]  =  (percent 
sulfur  in  the  slag)/[percent  sulfur  in  the  metal]  was 
a  logarithmic  funaion  erf  a  slag  parameter  equal  to 
the  quotient  of  the  slag's  basicity  divided  by  its 
oxidizing  power.    Slag  and  metal  compositions  ex- 
isting during  the  production  of  4140,  high  nickel 
4325,  4330  and  1040  AISI  basic -electric  steels  were 
statistically  analyzed  using  the  same  relationships. 
The  results  indicate  that  the  dynamic  (or  non- 
equilibrium)  dephosphorizing  and  desulphurizing 
powers  d  basic -electric  slags  are  lower  than  their 
corresponding  equilibrium  values,  and  can  be 
estimated  at  stage  of  a  heat  using  the  foUowing 
equations:  (P)/fP]    =  0.  776  [(%CaO) 
(%FeO)/(7,Si02)]  0-  69  and  (S)/fS]  =  10.  38 
[(%Ca0)/(%Si02)  (%FeO)jO-  4g.    These  equations 
reveal  that  maximum  dephosphorization  and  desul- 
phurization  conditions  cannot  exist  simultaneously 
during  basic -electric  steel  production  due  to  the 
opposite  effect  of  the  slag's  oxidizing  power  in  the 
two  slag  parameters. 


Rutgers  State  U.  .  New  Brunswick.  N.  J. 
INHIBITION  OF  HYDROGEN  EMBRITTLEMENT 
DURING  PICKLING,   by  Donald  B.  Denney  and 
Leonard  Bauerman.    (Quarterly  progress  rept.  no.  13, 
1  Jan-31  Mar  59,  on  Contract  DA  ^-069-ORD-1689. 
[1959]  17p.   5  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  392 

Preparation  and  study  of  compounds  which  are  to  be 
used  in  determining  the  mechanism  d  the  action  of 
hydrogen  embrittlement  inhibitors  on  steel  in  an  acid 
pickling  bath.    The  compounds  which  have  been 
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synthesized  are  structurally  related  to  DHQ,  one  of 
the  active  ingredients  in  the  reference  standard 
inhibited  hydrochloric  acid. 


Watertown  Arsenal  Labs.  ,  Mass. 
INFLUENCE  OF  TEMPERATURE  ON  THE  TENSILE 
AND  FRACTURE  PROPERTIES  OF  HKJH  PURITY 
VACUUM  MELTED  IRON,  by  Harold  G.  Carter. 
Auk  58,   18p.  6  refs.   Rept.  no.  WAL  TR  330.3/1. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  051 

Specimens  were  tensile  tested  at  t200OF,  -319°F.    At 
a  testing  temperature  of  liquid  nitrogen  (-3190F)  the 
transgranular  cleavage- type  fracture  was  predominat- 
ing.  The  ductility  values  approached  zero.    In  addition, 
[he  microstructure  contained  nrmny  mechanical  twins, 
which  are  believed  to  be  found  in  very  low  temperature 
strained  ferrite  in  nearly  pure  iron. 


Watertown  Arsenal  Labs.  ,  Mass.  

MECHANICAL  PROPERTIES  OF  AISI  4340  STEEL 
IMPROVED  BY  CONSUMABLE- ELECTRODE  VAC- 
UUM REMELTING.  by  Serge  Cvikevich.    Sep  59,  55p. 
14  refs.    Technical  rept.  no.  WAL  TR  310.  1/1. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  946 

A  slight  improvement  of  impact  properties  due  to 
consumable-electrode  process  remelting  was  observed 
in  the  material  which  was  tempered  in  the  upper  tem- 
pering range.    Marked  improvement  in  fatigue  prop- 
erties was  observed  for  samples  tempered  in  the 
lower,  as  well  as  upper  tempering  ranges.    An  im- 
provement in  ductility  properties  was  observed 
throughout  the  tempering  range  studied. 


Light  Metals 


Chance  Vought  Aircraft,  Inc. ,  Dallas,  Tex. 
EVALUATION  OF  NEW  HIGH  STRENGTH  TITA- 
NIUM SHEET  ALLOYS,  by  J.  W.  Seeger  and 
S.  G.  Young.    Quarterly  progress  rept.  no.  3, 
1  July-30  Sep  58,  ot  Contract  NOas  58- 104c. 
31  Oct  58,  7p.    CVA  rept.  no.  E8R- 11719. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  472 

Chart  showing  work  schedule  time  table  on  this  con- 
tract.  Brief  of  current  status. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
BAND  SAWING  OF  TITANIUM  AND  TITANIUM 
ALLOYS,  by  Carl  T.  Olofson.    1  July  59,   15p. 
12  refs.    ra^IC  memo.  23. 
Order  from  OTS  $0.  50  PB  161  173 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
BELT  GRINDING  OF  TITANIUM  SHEET  AND 
PLATE,  by  Carl  T.  Olcrfson.    15  Mar  59,  8p.  5  refs. 
C^IC  memo.   11. 
Order  from  OTS  $0.  50  PB  161  161 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
EFFECTS  OF  HIGH  STRAIN  RATES  AND  RAPID 
HEATING  ON  THE  TENSILE  PROPERTIES  OF 
TITANIUM  ALLOYS,  by  F.  R.  Schwartzberg. 
29  Dec  58,  33p.  7  refs.    DMIC  memo.  4. 
Order  from  OTS  $0.  50  PB  161  155 

The  test  data  available  allow  the  following  generaliza- 
tions to  be  drawn:  (I)  Yield  and  tensile  strength  in- 
crease with  increasing  strain  rate;  this  behavior  is 
most  pronounced  at  temperatures  above  the  present 
service  limits  of  the  subjea  alloys.    Retention  g€ 
strength  to  higher  than  normal  temperatures  can  be 
achieved  by  testing  at  very  high  strain  rates.    (2) 
Ductility  generally  decreases  with  increasing  strain 
rate.    (3)  Modulus  of  elasticity  is  not  significantly 
affected  by  strain  rate.    (4)  Holding  time  has  no  effect 
on  tensile  properties  of  titanium  alloys  annealed  to  a 
stable  condition,  except  for  losses  in  ductility  due  to 
surface  oxidation  at  extremely  high  temperatures. 


Defense  Metals  Information  Center.  Battelle 

Memorial  Inst. ,  Columbus.  Ohio. 
HACKSAWING  OF  TITANIUM  AND  TITANIUM 
ALLOYS,  by  Carl  T.  Olofson.    6  July  59,   13p.  5  refs. 
DMIC  memo.  24;  AD- 220  194. 
Order  from  OTS  $0.  50  PB  161  174 

Titanium  and  its  alloys  can  be  hacksawed  under  cut- 
ting conditions  adapted  to  the  behavior  of  titanium. 
The  difficulties  encountered  in  other  machining  opera- 
tions are  also  present  in  sawing.    They  include 
galling,  smearing,  abrasiveness,  and  the  generation 
of  high  temperatures  in  the  cutting  zone.    IXiring  the 
sawing  process,  a  tiny  chip  forms  as  each  saw  tooth 
penetrates  the  work.    Chips  gradually  enlarge  and 
curl  into  each  tooth  gullet  as  the  blade  moves  through 
the  cut.    The  chips  remain  trapped  in  the  gullets  Until 
the  teeth  emerge  from  the  kerf.    At  that  time,  chips 
either  fall  out  or  are  flushed  out  by  the  cutting  fluid 
directed  into  the  cutting  zone.    The  objectives  in 
hacksawing  include  straightness  of  cut,   smoothness 
erf  cut  surface,  ample  cutting  rates,  and  reascxiable 
tool  life.    Appropriate  selections  of  pitch,   speeds, 
and  feeds  not  only  should  minimize  the  sawing  dif- 
ficulties of  titanium,  but  also  should  create  an 
economic  balance  between  cutting  rate  and  blade  life. 
Cutting  rates  for  titanium  are  about  25  to  50  per  cent 
lower  than  those  associated  with  quenched  and  tem- 
pered alloy  steels  of  equivalent  hardness.    Blade  life 
in  terms  of  productivity  is  about  50  per  cent  lower 
than  that  with  alloy  steels  of  equivalent  hardness. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus.  Ohio. 
JOINING  OF  BERYLLIUM,  by  N.  E.  Weare  and  R.  E. 
Monroe.    30  Mar  59.  28p.   16  refs.    C»^IC  memo, 
no.  13. 
Order  from  OTS  $0.  50  PB  161  163 

Beryllium  is  a  brittle  metal  and  is  diff icjilL-tQ  f abri - 
cate  and  join.    Limited  success  has  been  reported  on 
direct  welding  by  tungsten-arc,  pressure,  and  elec- 
tron-beam processes.   Good  joints  have  been  made  by 
braze  welding  with  aluminum  filler  and  brazing  with 
silver  and  the  silver-copper  eutectic  alloy. 
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Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,   Columbus,  Ohio. 
THE  MACHINING  OF  BERYI^LIUM,   by  C  T. 
Olofson.    5  June  59,   I6p.    10  ^^efs.    DMIC  memo.  21. 
Order  from  OTS  JO.  50  i  PB  161  171 

Beryllium  machines  like  cast  iron,  but  is  more 
abrasive  to  tools.    Its  brittle  behavior  can  cause 
spalling  at  the  exit  of  cuts  an^  cracking  at  the  sur- 
face.   During  machining,  pieces  erf  built-up  edge 
slough  off  the  tool,  causing  a  scuffed,  machined  ap- 
pearance.   Carbide  tools  are  normally  used  for 
turning,  milling,  and  drilling  at  speeds  up  to  250, 
150,   and  100  surface  feet  per  minute,   respectively. 
The  recommendation  of  the  Atomic  Energy  Commis- 
sion that  "for  the  present  it  ig  safest  to  regard  beryl- 
lium metal  and  all  its  compounds  as  potentially  toxic" 
is  the  guiding  principle  in  beryllium  safety.    Beryl- 
lium should  be  machined  in  an  easy -to -clean,  iso- 
lated area.    The  AEC  recommendation  for  a  safe 
beryllium -in -air  concentratioii  is  2.0  micrograms  or 
less  per  cubic  meter.    Chemical  pneumonitis  in  some 
persons  working  with  berylliuin  has  been  attributed 
to  suspended  solid  particles  ot  mists  of  beryllium, 
its  compounds,  or  solutions  c^  soluble  beryllium 
compounds.    Chip  cleanliness  Ss  required  to  maintain 
the  maxium  salvage  value  of  bpryllium.    Cutting  fluids 
are  oiten  omitted  to  prevent  chip  contamination. 


Defense  Metals  Information 
Memorial  Inst.  .   Columbus. 

NITRIDINC  OF  TITANIUM 

12  Aug  59.    13p.   26  refs.    DM 

AD- 225  299. 

Order  from  OTS  $0.  50 


Center,  Battelle 
Ohio. 
b(y  J.  W.  HoUaday. 
C  memo.  29; 


PB  161  179 


Contents: 

Thermodynamic  and  kinetic  cjsnsiderations  of  nitriding 

titanium 
Nitriding  media 
Nitriding  procedures 
Nitriding  titanium  with  nitrogen  gas 
Nitriding  with  ammonia  gas 
Effect  of  alloy  composition  of  nitriding 
Nature  of  the  nitride  coating 
Properties  of  the  nitride  coatiig 


Defense  Metals  Information  center.   Battelle 

Memorial  Inst.  .   Columbus.   Ohio. 
PHYSICAL  AND  MECHANICAL  PROPERTIES  OF 
TANTALUM,   by  H.  R.  Ogden.j  28  Aug  59.    19p. 
27  refs.    DMIC  memo.   32;  AD" 225  589. 
Order  from  OTS  $0.  50  PB  161  182 

The  physical  properties  of  tantalum,  having  been  the 
subject  of  numerous  investigations  during  the  pwist  50 
years,  are  well  established.    Some  selected  physical 
properties  are  presented  in  Tfeble  1.  and  specific 
physical  properties  at  variousi  temperatures  are  given 
in  Tables  2  through  8.    The  mechanical  properties  of 
tantalum,  especially  at  elevate  temperatures,  have 
become  of  marked  interest  during  recent  years.    Un- 
fortunately, complete  informanion  is  not  yet  available. 
Table  9  presents  the  room-teHiperature  tensile  prop- 
erties o€  tantalum  in  various  Commercial  forms.    Ta- 
bles 10  and  11  present  the  tensile  properties  erf  tanta- 
lum sheet  and  rod,   respectivejly,  at  subzero,  room. 


and  elevated  temperatures.    The  properties  at  tanta- 
lum at  temperatures  of  3000  to  5000  F  are  given  in 
Tables  12  through  15.    The  effect  of  oxygen  contamina- 
tion on  the  tensile  strength  of  tantalum  at  about  4530 F 
is  shown  by  the  data  in  Table  16. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
PREPARATION  AND  ANALYSIS  OF  TITANIUM- 
HYDROGEN  STANDARD  SAMPLES,   by  Max  J. 
Trzeciak.    Rept.  on  Contract  AF  18(600)1375. 
9  Feb  59,   Up.    O^IC  memo.  9. 
Order  from  OTS  $0.  50  PB  161  160 

Titanium -hydrogen  standard  samples  were  prepared 
individually  from  degassed  titanium  rods.    The  hydro- 
gen was  added  to  the  degassed  titanium  sample  in  a 
modified  Sieverts  apparatus.    Battelle  analyses  of  20 
standards  were  in  good  agreement  with  the  amounts  of 
hydrogen  added.    Analytical  results  of  24  samples  by 
two  outside  laboratories  were  in  excellent  agreement 
with  the  amounts  of  hydrogen  added.    Eight  standard 
samples  analyzed  by  two  other  laboratories  were  in 
excellent  agreement  with  the  amounts  of  hydrogen 
added,  eight  analyses  were  in  good  agreement,  and 
six  analyses  showed  poor  agreement.    TWelve  samples 
were  run  by  the  spectrographic  technique.    The  result; 
showed  that  there  is  a^  degree  of  agreement  between 
the  standard  samples  and  the  spectrographic  results. 


Defense  Metal*  Information  Center,  Battelle 

Memorial  Inst.  ,   Columbus,   Ohio. 
PROFILE  MILLING  TITANIUM  AND  ITS  ALLOYS, 
by  Carl  T.  Olofson.    10  July  59,  4p.  2  refs.    DMIC 

memo.  25;  AD- 220  195.       J 

Order  from  OTS  $0.  «r  PB  161  175 

Profile  milling  is  a  method  of  milling  in  which  the  path 
of  a  single- spindle  cutter  is  guided  and  controlled  by  a 
stylus  tracing  a  master  form  or  a  template  made  to 
the  contour,  shape,  or  pattern  to  be  reproduced  on  the 
workpiece.    When  profile  milling  titanium  and  its 
alloys,   vibrations  must  be  held  to  an  absolute  mini- 
mum.   Vibrations,  when  present,  are  induced  in  the 
cuner  stylus  and  hence  are  reproduced  at  the  cutter 
spindle.    These  add  to  any  vibrations  already  present 
at  the  cutter.    The  result  is  poor  tool  life,  even 
fracture  of  harder  cutter  materials  such  as  carbides. 


Defense  Metals  Information  Center,   Battelle 

Memorial  Inst. ,  Columbus.  Ohio. 
RECENT  ADVANCES  IN  TITANIUM  TECHNOLOGY, 
by  E.  W.  Cawthorne  and  W.  Stuart  Lyman.    24  Oct  58. 
34p.  2  refs.    C^IC  memo.   3. 
Order  from  OTS  $0.  50  PB  161  154 

Growth  of  commercial  applications  of  titanium  has 
been  steady  and  careful.    This  usage  can  be  expected 
to  grow  steadily  and  without  fluctuation.    Quality  of 
mill  products  has  continued  to  improve  over  recent 
mcMiths.    Production  brazing  of  titanium  is  still  to  be 
developed,  but  intensive  research  is  underway.    Tita- 
nium prices  have  continued  to  decline,  although  dra- 
matic reductions  have  not  occurred  and  are  not  to  be 
expected.    Titanium  continues  to  have  great  promise 
in  military  aircraft  and  missile  applications  as  a  re- 
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suit  of  its  weight- strength  superiority  over  alternate 
materials  and  its  supierior  corrosion  resistance.    Four 
major  developments  now  underway  will  reinforce  and 
augment  these  advantages  offered  by  titanium.    (1)  De- 
velopment of  uniformly  heat  treatable  high- strength 
alloy  sheet  (2)  Development  of  sandwich  construction 
techniques  (3)  Development  of  processing  procedures 
and  equipment  to  broaden  the  spectrum  of  forms  and 
shapes  in  which  titanium  alloys  are  available  (thin 
sheet,  extrusions,  castings)  (4)  Development  of 
weldable  alloys  which  will  maintain  useful  strength  up 
to  1000-1100  F  and  of  alloys  with  room  temperature 
strength  of  200,  000  psi.  or  greater. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. .  Columbus,  Ohio. 
ROUTING  OF  TITANIUM  SHEET,  by  C.  T.  Olofson. 
12  June  59.  6p.  3  refs.    CSvlIC  memo.  22. 
Order  from  OTS  $0.  50  PB  161  172 


Defense  Metals  Information  Center.  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
SOME  NOTES  ON  SAFE  HANDLING  PRACTICES 
FOR  BERYLLIUM,  by  Webster  Hodge.    22  Sep  58, 
14p.   5  refs.    DMIC  memo.   2. 
Order  from  OTS  $0.  50  PB  161  153 

TTie  rapid  development  of  missiles  systems  has  re- 
sulted in  the  introduction  of  beryllium  metal  into  many 
machine  shops,  fabricating  plants,  and  laboratories 
that  have  had  no  prior  experience  with  this  metal.    It 
is  generally  known  that  beryllium  and  its  compounds 
are  highly  toxic.    The  recommendations  of  the  U.  S. 
Atomic  Energy  Commission  for  control  of  beryllium 
hazards  are  also  quite  well  known.    However,   many 
contractors  appear  to  be  somewhat  puzzled  about  the 
practical  steps  necessary  to  stay  within  the  limits  of 
air  contamination  recommended  by  the  AEC.    The 
information  that  follows  is  based  on  a  limited  number 
of  literature  references,  and  a  still  more  limited 
series  of  observations  by  DMIC  personnel  of  shops  in 
operation.    No  recommendations  for  safe  handling  of 
beryllium  in  setting  up  a  new  operation  are  intended 
or  can  be  given  in  this  report.    However  it  is  hoped 
that  these  references  and  brief  descriptions  may  assist 
safety  engineers,  operators,  and  plant  design  groups 
in  the  task  of  setting  up  a  reasonable  program  of  safe 
handling  practices  to  be  adhered  to  in  any  shop  that 
expects  to  handle  beryllium  for  the  first  time. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
THERMAL  PROPERTIES  OF   TITANIUM  AND 
TITANIUM  ALLOYS,   by  J.  W.  Holladay.    25  Aug  58. 
24p.  50  refs.    CSvlIC  memo.    1. 
Order  from  OTS  $0.  50  PB  161  152 

This  memorandum  contains  available  data  on  the 
thermal  properties  of  titanium  and  titanium  alloys. 
The  properties  covered  are  thermal  conductivity, 
thermal  expansion,  heat  capacity,  thermal  diffusivity, 
and  emissivity.    Methods  are  given  for  estimating 
values  foe  these  properties  when  experimental  data 
are  not  available. 


Minerals  Research  Lab. ,  U.  of  California, 

Berkeley. 
ACTIVAnON  ENERGIES  FOR  CREEP  OF  AN 
ALPHA  SOLID  SOLUTION  OF  MAGNESIUM  IN 
ALUMINUM,  by  N.  R.  Borch,  L.  A.  Siepard,  and 
J.   E.  Dom.    Technical  rept.  no.  6  m  Contract  Nonr- 
222(49).    15  Feb  58,  35p.    29  refs.    Series  no.   103, 
issue  no.  6;  AD- 157  760. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  138  470 

The  activation  energies  for  creep  of  an  Al-3.  2%  Mg 
alloy  were  studied  over  a  temperature  range  from 
78^  to  the  melting  point.    With  die  exception  of  a     • 
temperature  region  from  200°  to  380OK  where  locking 
effects  and  periodic  yielding  were  observed,  the 
activation  energies  for  the  alloy  are  the  same  as  those 
previously  reported  for  pure  Al.    V'ithin  this  temper- 
ature region,  however,  an  activation  energy  peak 
greater  than  80,  000  cal.  /mole  was  obtained  at  3250K, 
and  creep  became  unmeasurably  slow. 


Pitman-CXinn  Labs.  Group,  Frankford  Arsenal, 

Philadelphia,  Pa.  

EFFECTS  OF   SHORT  PERIODS  OF  INTERMITTENT 

VERSUS  CONTINUOUS  HEATING  ON  THE   ROOM 

TEMPERATURE  TENSILE  PROPERTIES  OF  2024-T4 

ALUMINUM  ALLOY  SHEETS,  by  H.  R.  Pritchard. 

Technical  rept.   Sep  59,   13p.   1  ref.    Memo.  rept. 

M60-4-1. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  237 

Tensile  properties  and  hardness  were  determined  at 
room  temperature  on  sheet  specimens  of  2024-T4 
aluminum  alloy  which  had  been  exposed  to  continuous 
and  intermittent  heating  at  400OF  for  total  periods  of 
2  to  16  hours.    The  effects  of  intermittent  heating  were 
cumulative  and  resulted  in  the  same  properties  as  pro- 
duced by  continuous  heating.    In  both  instances,   the 
tensile  strength  decreased  to  80  percent  of  the  room 
temperature  value  after  16  hours  at  400° F,   while  the 
yield  strength  decreased  to  95  percent  in  the  longi- 
tudinal direction  and  90  percent  in  the  transverse  di- 
rection.   After  shorter  periods  at  elevated  tempera- 
ture, the  yield  strength  increased  because  of  the 
occurrence  of  artificial, aging. 


Nonferrous  (except  light)  Metals 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,   Columbus,   Ohio. 
THE  AVAILABILITY  AND  PROPERTIES  OF 
RHENIUM,  by  Daniel  J.  Maykuth.    22  May  59,  12p. 
9  refs.    DMIC  memo.   19. 
Order  from  OTS  $0.  50  PB  161  169 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
ELEVATED- TEMPERATURE  MECHANICAL 
PROPERTIES  AND  OXIDATION  RESISTANCE  OF 
COLUMBIUM  AND  ITS  ALLOYS,  by,   F.   R. 
Schwartzberg  and  W.  D.  Klopp.    4  Feb  59,   12p. 
28  refs.    DMIC  memo.  no.  8.  ,.  ,co 

Order  from  OTS  $0. 50  PB  161  159 
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Defense  Metals  Information  Center,   Battelle 

Memorial  Inst.  .   Columbus,   Ohio. 
IMPLICATIONS  OF   RHENIUM  RESEARCH  IN  THE 
DESIGN  OF   REFRACTORY  ALLOYS,   by  R.  L. 
Jaffee.    2  Feb  59.   4p.    DMIG  memo.   7. 
Order  from  OTS  |0. 50  j  PB  161  158 

There  appear  to  be  three  effects  of  rhenium  in 
molybdenum  which  are  resp<>nsible  for  its  unique 
behavior.    There  are:  oxygefi  redisposition,  twinning, 
and  unlocking  of  dislocations!.    By  combination  of 
elements  we  might  provide  aomplex  alloys  with  the 
same  behavior,   which  now  seems  to  be  unique  for 
rhenium  as  a  binary  alloying  element.    Even  if 
complexing  of  more  abundant  alloying  elements  fails 
to  produce  the  effects  of  rheiiium  in  improving  the 
ductility  of  molybdenum  and  tungsten,   the  scientific 
value  of  the  studies  on  rheni^im  will  be  considerable. 


J, 


Defense  Metals  Informatioii  Center,  Battelle 

Memorial  Inst.,   Columbus,,  Ohio. 
PHYSICAL  AND  MECHANICAL  PROPERTIES  OF 
MOLYBDENUM  AND  THE  MoO.  5Ti  ALLOY,    by 
Richard  W.  Douglass.    10  Apt  59,   23p.   18  refs. 
DMIC  memo.    14.  i 

Order  from  OTS  JO.  50  PB  161  164 


Some  physical  propenies  of  molybdenum  and  the 
Mo-0. 511  alloys  of  interest  in  the  elevated  temperature 
applications  of  these  materials  are  briefly  summar- 
ized.   Mechanical  propertiesj  including  tensile,  im- 
pact and  fatigue  data  and  cre^  and  stress -rupture 
properties  over  a  wide  range;  of  temperatures  are 
also  presented. 


Center,  Battelle 
Ohio. 


Defense  Metals  Information 

Memorial  Inst.  ,  Columbus, 
THE  PROPERTIES  OF  MAG *IE SI UM- THORIUM 
ALLOYS,   by  R.  J.  Jackson.    2J9  May  59,   29p.    13  refs. 
DMIC  memo.   20. 
Order  from  OTS  $0.  50  PB  161  170 

It  is  the  purpose  of  this  memorandum  to  present 
available  engineering  data  foit  magnesium -thorium 
alloys  of  interest  for  structural  applications  of  high- 
speed manned  aircraft,   whicH  are  commercially 
produced  or  have  reached  an  advanced  developmental 
stage.    In  addition,  limited  attention  is  given  to  fabri- 
cation of  the  alloys  and  desig^  requirements  that 
favor  their  selection. 


Defense  Metals  Information  ICenter,  Battelle 

Memorial  Inst.  ,   Columbus,  'ohio. 
THE  STATUS  OF  CHROMIUM  BASE  ALLOY 
DEVELOPMENT,   by  Daniel  J.  Maykuth.    30  Jan  59. 
8p.   3  refs.    DMIC  memo.  6;  AD-210  737. 
Order  from  OTS  $0.  50  1  PB  161  157 


Massachusetts  Inst,  of  TeclJ,,  Cambridge 
CHROMIUM  BASE  ALLOYS,  by  H.  L.  Levingston 
and  N.J.  Grant.  Technical  r«pt.  on  Contract  NOas- 
58-253-d.   1  Oct  58,  24p.  17  refs. 
Order  from  LC  mi$2.70,  phU.SO        PB  i44  135 

The  brittle  to  ductile  transition  temperature  of  com- 
mercial electrolytic  chronuum  was  investigated.  Ele- 


ments with  a  high  affinity  for  oxygen ,  nitrogen  and 
carbon  were  added  to  the  chromium.  The  reaction 
proAicts  which  formed  and  their  effect  on  several 
properties  of  chromium  were  correlated  with  ductil- 
ity criteria.  The  investigation  showed  that  the  tran- 
sition temperature  of  chromium,  as  determined  by 
three  point  bend  tests ,  can  be  lowered  by  deoxidation 
and  denitrification  techi?igues  as  well  as  by  grain  size 
refinement  and  by  testing  at  reduced  strain  rates. 


Structural  Metallurgy  and  Corrosion 


Army  Chemical  [Warfare]  Labs. ,  Army  Chemical 

Center,  Md. 
CORROSION  RESISTANCE  OF  METALS  TOWARD 
ISOPROPYL  METHYLPHOSPHONOFLUORIDATE 
(GB),   by  A.  Stephens  Hutchcraft,  Jr.  ,    Virgil  D. 
Mochel,  and  Lawrence  C.  Buckles.    Special  rept. 
27  May  55,  declassified  10  Dec  56.    12p.    CRLR-510. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  127 

A  summary  of  studies  on  the  corrosion  of  various 
metals  by  GB  (isopropyl  methylphosphonofluoridate) 
a  chemical  warfare  agent. 


Battelle  Memorial  Inst.  ,   Columbus.   Ohio. 
MATERIALS-PROPERTY-DESIGN  CRITERIA  FOR 
METALSl    PART  8.    THE  CREEP  BEHAVIOR  OF 
SELECTED  MATERIALS  IN  THE   RANGE  UP  TO  1 
PER  CENT  NET  CREEP  STRAIN  AND  1000  HOUR^ 
by  R.  J.  Favor.   W.  P.  Achbach,   and  H.  J.  Grover. 
Rept.  for  15  Aug  58-31  Jan  59  on  Materials  Applica- 
tion, Contract  AF  33(616)3965.    Sep  59,  30p.   21  refs. 
WADC  Technical  rept.  55-150,   Pt.   8. 
Order  from  OTS  $0.  75  PB  161  302 

The  objectives  of  this  study  were  to  compile  and  to 
evaluate  creep  strain  versus  time  data  on  airframe 
structural  mat«-ials.    The  range  of  interest,  as  rec- 
ommended by  the  Elevated  Temperature  Task  Group 
of  the  ANC-5  Panel,   includes  creep  strain  up  to  1  per 
cent  and  time  up  to  1000  hours.    Only  two  reference 
sources  dealt  with  creep  of  airframe  structural  mate- 
rials within  the  conditions  of  strain  and  time  imposed. 
Although  both  of  these  sources  have  considerably  ex- 
tended the  knowledge  of  creep  behavior  in  the  early 
stages  of  creep,  it  appears  that  neither  has  encom- 
passed adequately  the  regions  erf  interest  specified. 
Reasons  for  this  conclusion  are  discussed  in  this  re- 
port.   It  should  be  emphasized  that  for  creep  strain 
above  about  1  per  cent,   both  sources  of  data  appear 
adequate.    (See  also  PB  131  515) 


Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
RESEARCH  ON  STRAIN  AGING  EFFECTS  IN 
TITANIUM,   by  Harold  S.  Gurev  and  William  M. 
Baldwin,  Jr.    Rept.  for  May  58-May  59  on  Metallic 
Materials,  Contract  AF  33(616)5691;  Continuation  of 
Contract  AF  33(616)3536.    Sep  59,  70p.  54  refs. 
WADC  Technical  rept.  59-223. 
Order  from  OTS  $1.  75  PB  r61  304 

The  effects  of  varying  interstitial  element  content 
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(oxygen,  carbon  rnd  nitrogen)  on  the  tensile  proper- 
ties of  an  alpha -beta  titanium  alloy,   Ti-140A,  were 
determined  at  test  temperatures  ranging  from  room 
temperature  to  above  1000<^  and  at  strain  rates  from 
0  05  to  19,  000  in/in/min.    The  stress  rupture  proper- 
ties of  such  alloys  and  similar  interstitial  bearing 
modifications  of  an  alpha  alloy,  A-UOAT,  were  also 
determined  between  400OF  ^d  lOOOOp.    The  tensile 
properties  of  the  alpha-beta  modifications  were 
strongly  dependent  on  the  nitrogen  content  alone,  while 
the  appearance  of  a  strain  rate  dependent  high  tem- 
perature embrittlement  in  an  alloy  modification  heat 
was  governed  by  the  identity  of  the  principal  intersti- 
tial present.    (See  also  PB  131  381) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
THE  INFLUENCE  OF   SHEET  THICKNESS  ON 
TENSILE  PROPERTIES  OF  METAL  SHEET,   by 
Alfred  Rudnick  and  Robert  L.  Carlson.    23  Jan  59.   19p. 
18  refs.    CW^IC  memo.  5. 
Order  from  OTS  >0.  50  PB  161  156 

A  review  of  the  literature  on  the  effect  of  specimen 
geometry  indicates  that  the  percentage  total  elongation 
increases  as  some  power  of  the  product  of  specimen 
thickness  and  width.    Thus,  it  is  possible  to  combine 
the  effects  of  thickness  and  width  into  a  single  param- 
eter --  cross- sectional  area.    No  significant  influence 
of  thickness  on  strength  apparently  exists.    Consider- 
ation of  the  correlation  between  laboratory  measure- 
ments and  actual  useful  ductility  leads  to  the  conclu- 
sion that  uniform  elongation  may  be  a  more  significant 
index  of  ductility  than  is  the  more  commonly  used 
total  elongation. 


Forest  Products  Lab. ,  Madison,  Wis. 
DEVELOPMENT  OF  A  CASE  LINER   FOR   LONG- 
TERM  OUTDOOR  STCRAGE  (FINAL  REPORT),  by 
Louetta  Dieruf  and  Donald  J.  Fahey.  Aug  59,  29p. 
2  refs.   Rept.  no.  55-2  (Final).  DA  Proj.  no.  591- 

07-001. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  386 

This  repon  sunimarizes  four  annual  examinations  of 
case  liners  and  their  contents,  which  were  in  wood 
shipping  containers  exposed  oitdoors  at  four  locations 
representing  a  wide  range  of  climatic  conditions. 
Liners,  contents,  and  boxes  were  examined  for  na- 
ture corrosion,  warping,  and  general  deterioration. 
Based  on  these  annual  appraisals,  liner  C  (1-mil 
aluminum  foil  laminated  between  a  3- mil  polyethylene 
film  and  44/40  cotton  scrim)  can  be  used  satisfacto- 
rily in  protecting  metal  items  against  corrosion  for 
at  least  4  years  of  outdoor  exposure  in  a  wide  range 
of  clirrates.    Linear  A  (2- mil  polyethylene  film  sand- 
wiched between  two  sheets  of  60-pound  creped  kraft 
paper  and  coated  on  one  surface  with  a  2- mil  poly- 
ethylene film)  and  liner  B  (3- mil  polyethylene  fUm  on 
a  60-pound  kraft  paper)  will  be  limited  to  hot  and  arid 
climates,   such  as  Yuma,   Ariz.  ,  and  to  areas  that 
have  moderate  precipitation  with  below -freezing  tem- 
peratures nK>8t  of  the  year,  such  as  Fort  Churchill, 
Canada.  These  liners  cannot  be  used  for  even  1  year 
in  humid  climates  like  the  Panama  Canal  Zone  and 
Madison,  Wis.    The  Douglas-fir  containers  offered 
better  protection  to  the  liner  and  its  contents  than 
boxes  made  from  oak  or  southern  pine.   Treatment  of 


the  southern  yellow  pine  box  with  a  water-repellent 
preservative  was  advantageous  when  the  box  was  ex- 
posed in  areas  with  a  high  atmospheric  moisture  con- 
tent. 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
CELLULAR  STRUCTURE  IN  ZINC  CRYSTALS 
GROWN  PR<ytA  THE  MELT,  by  Victor  V.   Damiano 
and  Marvin  Herman.  Rept.  on  Contract  AF  18(600)1581. 
Aug  59,  23p.   10  refs.   Interim  rept.  I-A1878-4; 
AFOSR-TN-59-765. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  015 

Substructure  in  zinc  single  crystals  resulting  from 
constitutional  supercooling  was  examined.    The  effect 
of  orientation  on  the  cell  structure  arrangement  is  de- 
scribed in  terms  of  preferred  growth  directions. 


Illinois  U.  .  Urbana. 
TOE  EFFECTS  OF  INELASTIC  ACTION  ON  THE 
RESISTANCE  TO  VARIOUS  TYPES  OF  LOADS  OF 
DUCTILE  MEMBERS  FROM  VARIOUS  CLASSES  OF 
METALS.  PART  XL  PHOTOELASTIC  ANALYSIS  OF 
I-BEAMS  WITH  ELLIPTIC-TYPE  WEB  CUTOUTS, 
by  Will  J.  Worley.  Rept.  on  Materials  Analysis  and 
Evaluation  Techniques,  Contract  AF  33(616)5658. 
Sep  59,  27p.  6  refs.  WADC  Technical  rept.  56-330, 
Pt.  XL 
Order  from  OTS  $0.  75  PB  161  303 

The  data  presented  are  intended  to  supplement  the 
data  presented  in  WADC  TR  56-330 Pt.  VII  (PB  131  556). 
Report  VII  presented  information  on  the  fully  plastic 
strength  while  Pt.  XI  discusses  the  elastic  stress  dis- 
tribution in  the  web  section  of  I-beams  with  various 
shapes  erf  elliptic- type  web  cutouts.    The  prediction  of 
the  location  of  the  fully  plastic  hinges  using  the  shear 
difference  method  is  discussed  for  one  shape  of  web 
cutout.    The  method  shows  reasonable  agreement 
when  compared  with  available  data  on  the  actual 
aluminum  alloy  I-beam. 


Industrial  Research  and  Development  Labs. 

(Gt.  Brit.) 
MECHANISM  OF  CORROSION  OF  COPPER  AND 
COPPER  ALLOYS  BY  AMMCNIA  SOLUTIONS  WITH 
SPEOAL  REFERENCE  TO  TOE  INHIBITORY 
ACTION  OF  SUGARS  AND  OTOER  POLYHYDROXY 
COMPOUNDS,  by  J.  A.   Radley  and  J.   S.  Stanley. 
Final  technical  rept.  for  1  Oct  58-1  Oct  59  on  Con- 
tract DA  91-591-EUC-930.  31  Oct  59,  66p.   10  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  137 

The  investigation  is  a  continuation  of  the  investigation 
described  in  our  previous  report.    It  concerns  the 
study  of  the  nr^chanism  of  the  reaction  between  me- 
tallic copper  and  ammonia  solutions  containing  dis- 
solved oxygen.    An  apparatus  for  measuring  the  ki- 
netics of  this  reaction  has  been  constructed,  based 
on  the  use  of  a  rotating  disc,  this  apparatus  shows 
considerable  advantage  over  the  raating  cylinders. 
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Manufacturing  Labs.  ,  Inc. ,  Cambridge.  Mass. 
DEVELOPING  SUBSTITUTE  HINDERS  FOR   COBALT 
IN  WC-Co  ALLOYS  AND  STUDYING  THE  EFFECT 
OF  GRAIN  SIZE  OF  WC  ON  THE  STRENGTH  OF 
WC-Co  ALLOYS,  by  Harry  U<>in.   Final  rept.  on  Con- 
tract DA  I9-020-505-ORD-44a2.   30  June  58,  69p. 
9  refs.  Rept.  no.  WAL  330/16. 
Order  from  LC  mi$3.  90,  ph$lD.  80  PB  144  050 

The  optimum  iron  content  d  WC-Fe  hot  pressings, 
with  or  without  additions  of  Si  jor  B,  is  in  the  range  of 
4  to  5  wt.  pet.   Fe.    Iron- silicon  alloy  binders  contain- 
ing 2.  4-5.  0  wt.  pet.  Si  yield  good  quality  pressings. 
Iron- boron  alloy  binders  containing  0.  02  to  1.  0  wt. 
pet.   B  yield  good  quality  pressings. 


Modena  U.  (Italy). 
BASIC  RESEARCHES  IN  METAL  CORROSION,  by 
Giuseppe  Bianehi.  Technical  final  rept.  on  Contract 
AF  61(052)85.    30  Apr  59,   lip.   AFOSR-TR-59-76. 
Order  from  LC  nu$2.  40,  ph$3.  30  PB  144  122 

The  electrochemical  processes  of  O2  and  H2O2  on 
platinum,  graphite  and  gold  elqctrodes  have  been 
studied,  to  get  a  knowledge  of  qhe  n^chanism  of  oxy- 
gen corrosion.    The  process  at  oxygen  and  hydrogen 
periozide  reduction  in  alkaline  solutions  takes  place, 
independently  of  the  nature  of  tfce  cathode,  at  tensions 
very  near  the  reversible  one  corresponding  to  the 
process:  O2  i-H*  *2e  *  HC^. 


Massachusetts  Inst,  of  Tech. ,  Cambridge 
THE  GROWTH  OF  Nl3(Al.  Ti)  PRECIPITATES  IN  A 

NICKEL-CHROMIUM-TITANIUM-ALUMINUM  ALLOY 
by  Neil  Rogen  and  Nicholas  J.  Grant.    Technical  rept 
on  Contract  NOas  58-253-d.    [1959]  12p    9  refs 
Order  from  LC  mi$2.  40,  phja-jSO  PB  144  'o59 

X-ray  line  broadening  was  used' as  a  measure  at  pre- 
cipitate particle  growth  during  aging  of  a  vacuum 
melted  alloy.  The  variation  of  matrix  lattice  parameter 
precipitate  composition  and  hardness  was  related  to    ' 
the  particle  size. 


Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
DEVELOPMENT  OF  APPARATUS  AND  METHODS 
FOR  MEASUREMENT  OF  CREEP  AT  TE\f»ERA- 
TURES  TO  3500OF.  by  M.   J.   SJnnott.  Progress  rept. 
no.  3.  25  Oct  48.  8p.  NEPA  803-MIC-3;  AD- 204  943. 
Order  from  LC  mijl.  80,  ph$l.  $0  PB  138  457 


T 


Michigan  U.   [Research  Inst.  ]  Ann  Arbor. 
DEVELOPMENT  OF  APPARATUS  AND  METHODS 
FOR  MEASUREMENT  OF  CREEP  AT  TEMPERA- 
TURES TO  3500OF,  by  M.  J.  Sinnott.  Progress  rept. 
no.   5.   23  Dec  48,   I3p.  NEPA  864-MIC-5;  AD- 204  969. 
Order  from  LC  mi$2.  40,  ph$3.  jfi  PB  138  460 

Three  of  the  four  types  at  furnaces  that  were  proposed 
for  this  project  have  been  constifucted  and  tested  for 
various  time  periods  and  at  various  temperature 
levels.    Work  on  the  Geiger  counter  method  of  temper- 
ature measurement  shows  that  this  device  is  probably 
more  accurate  than  the  usual  opitical  pyrometer  with 
the  sensitivity  actually  improving  as  the  teniperature 


is  raised.    An  impxwed  extensometer  system  has  been 
evolved  which  practically  eliminates  creep  in  the 
specinien  threads  and  has  a  sensitivity  on  the  order  of 
two- millionths  of  an  inch  per  inch  and  should  be  appli- 
cable to  I8OO0C  or  3250OF.  (See  also  PB  138  457) 


Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
DEVELOPMENT  OF  APPARATUS  AND  METHODS 
FOR   MEASUREMENT  OF  CREEP  AT  TEMPERA- 
TURES TO  3500OF.   by  M   J.   Sinnott.  Progress  rept 
no.  6.  21  jan  49,   lOp.   NEPA  886-MIC-6;  AD- 204  968. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  138  461 

The  creep  testing  machine  and  extensometer  system 
reported  in  the  fifth  progress  repon  have  been  built 
and  tested  at  room  temperature.    Work  on  the  Geiger 
tube  temperature  measuring  instrument  has  been  pro- 
ceeding satisfactorily.    A  simple  molybdenum  wound 
furnace  has  been  developed  and  given  service  for  over 
150  hours  at  a  tenperature  of  2700OF.   (See  also 
PB  138  460) 


Northwestern  Technological  Inst.  ,  Evanston,   111 
AN  INVESTIGATION  OF  PHASE  TRANSFORMA- 
TIONS AND  OTHER  STRUCTURAL  CHANGES  IN 
METALS  BY  MEASUREMENT  OF  ELASTICITY  AND 
INTERNAL  FRICTION,  by  M.   E.   Fine  and  A.   Kelly. 
Final  rept.  for  1  June  55-31  Aug  59  on  Contract 
AF  18(600)1468.  30  Sep  59,  51p.  25  refs.  AFOSR- 
TR-59-141. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  008 

Apparatus  for  precise  determhiation  of  dynamic 
young's  modulus  and  internal  friction  at  elevated  tem- 
peratures; Kinetics  and  mechanism  of  zone  formation 
in  aluminum  alloys,  Studies  of  the  deformation  of 
single  crystals  of  age  hardened  aluminum  alloys; 
Structural  and  modulus  changes  in  a- brass  and  AUCU3; 
Acoustic  relaxation  effect  in  Mn304;  Internal  friction 
and  young's  modulus  of  hexagonal  and  cubic  cobalt. 
Preparation  of  single  crystals. 


Ohio  State  U.  Research  Foundation,  Columbus. 
ELECTRONIC  ENERGY  BAND  STRUCTURE  AND 
EXCITATION  STATES  IN  METALS»  by  J.  Korringa, 
E.  L.  Joss  em  and  others.    Technical  rept.  no.  6  on 
Contracts  N6onr-22521  and  AT(11-1)-191.    May  57, 
35p.    23  refs.    AD- 139  131. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  137  906 

Electronic  energy  band  structure  and  excitation  states 
in  metals  are  discussed  under  the  following  topics: 
(1)  Band  structure  and  excitation  states  in  nickel, 
copper,  and  zinc,  (2)  Structures  of  the  zirconium 
lines,  (3)  Report  on  the  grating  vacuum  spectrometer, 
and  (4)  Corrections  for  self -absorption  in  the  X-ray 
tube  target.    Theoretical  and  experimental  data  are 
discussed  under  the  first  topic.    The  study  of  the 
structures  at  zirconium  lines  was  made  before  it  was 
discovered  that  the  structure  on  the  high-frequency 
side  of  Zr  L  y1  is  caused  by  minute  quantities  of 
sulfate  evaporated  from  the  hot  oxide  cathode.    How- 
ever, the  material  was  retained  because  of  the  possi- 
bility that  such  a  study  may  add  to  the  understanding 
of  metallic  alloying  processes.    The  report  on  the 
grating  vacuum  spectrometer  considers  the  problem 
of  contamination. 
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Rock  Island  Arsenal  Lab. .   111. 
GUIDE  FOR  PRACTICAL  PRESERVATION  WITH 
VCI,  by  Ralph  L.  LeMar.    6  July  59.  30p.   3  refs. 
Rept.  no.  59-1820. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  387 

VCI  literature  was  surveyed  for  information  which 
would  provide  packaging  engineers  with  the  detailed 
data  that  was  necessary  to  utilize  more  readily, 
volatile  corrosion  inhibitors.    This  information  was 
organized  into  sections  so  as  to  permit  ready  refer- 
ence to  any  appropriate  section.    TTiese  sections  are 
as  follows:  (A)  Official  documents  relative  to  VCI.  (B) 
General  application  fundamentals.    (C)  Environmental 
effects.    (D)  VCI  compatibility:  (1)  Among  different 
VCI  materials.    (2)  With  bearings.    (3)  With  naifer- 
rous  metals.    (4)  With  surface  coatings  and  plates. 
(5)  With  nonmetals. 


Watertown  Arsenal  Labs.  .  Mass. 
THE  EFFECT  OF  CERIUM  ON  THE  HEAT  TREAT 
RESPONSE  OF  PR ECIPITATICW- HARDENING  TI- 
TANIUM ALLOYS,  by  Ralph  H.  Hiltz,  Jr.  Apr  58, 
p^.  11  refs.  Technical  rept.  WAL  TR  401/285; 
AD- 157  339. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  138  417 

A  study  was  made  of  the  effect  found  in  combining  the 
weak  precipitation-hardening  alloys  of  titanium,  Ti- 
Ag,  Ti-Cu,  andTi-Sl,  with  the  more  intense  precipi- 
tation-hardening but  hot-short  Ti-Ce  alloys.    The 
three  ternary*alloys,  Ti-Ag-Ce,  Ti-Cu-Ce,  and  Ti- 
Si-Ce,  showed  appreciable  precipitation- hardening 
response.    The  Ti-Si-Ce  ternary  showed  a  double 
peaking  of  hardness  with  aging.    A  portion  of  the  re- 
sponse   in  this  alloy  was  due  to  precipitation  of  ele- 
mental cerium,  however,  which  indicates  a  hot- short 
niaterlal.    The  addition  erf  cerium  to  the  Ti-Ag  alloy 
moved  peak  hardness  to  shorter  times ,  and  maximum 
hardness  to  a  lower  tenperature.    There  is  no  allevia- 
tion of  the  rapid  aging  and  over  aging  cycle  character- 
istic of  the  binary  silver  alloy,  and  ccmtrol  of  the 
hardening  reaction  is  difficult.    The  alloy  of  titanium 
with  copp>er  and  cerium  showed  pronounced  precipita- 
tion hardening  and  a  slow  overaging  reaction.    This 
alloy  shows  promise  of  being  suitable  for  commercial 
application. 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


National  Research  Labs.  ,  Onawa  (Canada). 
THE  PREDICTION  OF  PIPELINE  PRESSURE  LOSSES 
WITH  URANIUM  TRIOXIDE  SUSPENSIONS,   by  E.  H. 
Dudgeon  and  W.  C.  Michie.    Nov  57.  56p.   13  refs. 
Rept.  MT-36. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  134  228 

Measurements  of  pipeline  pressure  losses  for 
uranium  trioxide  aqueous  suspensions  have  been  made 
for  two  pipe  diameters  and  a  range  of  velocities,  oxide 
concentrations,  and  temperatures.    These  results  have 
been  correlated  using  shear  rate- shear  stress  infor- 


mation obtained  from  a  sijecially  designed  rotational 
viscometer.    The  effect  oif  pumping  at  high  shear  rates 
on  the  chemical  and  physical  stability  of  the  oxide  has 
been  investigated.    The  limiting  velocity  to  avoid 
settling  in  a  1.  85- inch  diameter  pipe  has  been 
measured. 


New  Mexico  U . ,  Albuquerque . 
SIZE-SPECTRUM  OF  EXTENSIVE  AIR  SHOWERS 
OF  THE  COSMIC  RADIATION,  by  John  R.  Green  and 
James  R.  Barcus .  Rept.  on  Contract  AF  49(638)34. 
7  Oct  59,  16p.  8  refs.  AFOSR-TN-59-1068. 
Order  from  LC  mi$2.40,  ph$3.30         PB  144  342 

The  operation  and  calibration  of  a  single  scintillator 
of  area  7.3  m^  is  discussed. 


Elementary  Particles 


Laval  U.    (Canada). 
RESEARCH  ON  THE  AUGER  ELECTRONS  ASSOCI- 
ATED WITH  BETA- DISINTEGRATION,  by  Claude 
Geoff rion.    Final  rept.  on  Contract  AF  18(600)1574. 
31  Aug  59,   54p.   26  refs.  AFOSR-TR-59-145. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  007 

This  is  a  study  of  the  energy  of  the  electrons  emitted 
by  atoms  when  they  reorganize  themselves  after 
vacancies  have  been  made  in  their  shells  due  to 
electron-conversions  or  electron-captures.    This 
effect  gives  electron  lines,   the  energy  of  which  de- 
pends on  the  reorganizing  process  and  on  the  atomic 
number  of  the  emitter.    These  lines  range  from  zero 
to  a  maximum  of  80  kev,  but  are  mainly  in  the  low 
energy  region.    The  experimental  determination  of 
Auger  electron  energy  has  been  made  with  a  180*^  p- 
ray  spectrometer.    Theoretical  work  has  been  done 
and  each-jMrt  is  reported  separately  In  the  following. 


Maryland  U. ,  College  Park. 
HYPERFRAGMENT   FORMATION  FROM  THE 
K"-DEUTERON  INTERACTION  IN  FLIGHT,  by 
T.  B.  Day,  G.  A.  &iow,  and  J.  Sueher.  Rept.  on  Con- 
tracts AT(40- 1)2504  and  AF  49(638)24.  [1959]  9p. 
6  refs.  Physics  Dept.  technical  rept.  no.  154;  AFOSR- 
TN-59-1072. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  144  343 

The  results  show  that  the  hope  of  observing  hyper- 
fragment  formation  in  deuterium  bubble  chambers  is 
not  bright . 


Michigan  U. .  Ann  Arbor. 
PHOTOGRAPHY  OF  COSMIC  RAY  TRACKS  WITH  A 
CASCADE  LUMINESCENT  CHAMBER,  by  Lawrence 
W.  Jones  and  Martin  L.  Perl.    Luminescent  Chamber 
Technical  rept.  no.  1  on  Contract  Nonr- 1224(23). 
24  Dec  58,  24p.  8  refs. 
Order  from  LC  nii$2.  70,  ph^.  80  PB  143  933 


The  tracks  of  minimum  ionizing  particles  have  been 
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photographed  in  a  luminescent  chamber  for  what  is 
believed  to  be  the  first  time.    A  cascade  luminescent 
chamber  made  up  of  three  in^age  tubes  coupled  with 
refractive  optics  has  been  used  to  photograph  tracks 
of  cosmic  ray/Oc  mesons  in  a  sodium  iodide  crystal. 
The  apparatus  is  described,  together  with  details  of 
measurements  on  image  tube  characteristics  and  the 
nature  of  background.    The  s4me  type  of  apparatus  is 
applicable  to  other  problems  where  very  weak  light 
signals  (several  thousand  photons  total)  must  t^ 
photographed. 


Princeton  U.  ,  N.  J. 
DETERMINATION  OF  THE  $IGN  OF  THE  ASYM- 
METRY PARAMETER  IN  A^  DECAY  FROM  THE 
SCATTERING  OF  THE  DECAY  PROTON,  by 
T.  Bowen,  C.  R.  Sun,   and  A.  £.  Werbrouck.    Techni- 
cal rept.  no.  21  on  Contract  Nonr-1858<06).  3  Dec  58, 
19p.   13  refs. 
Order  from  LC  mi$2.  40,  ph$8.  30  PB  143  864 

A  statistical  method  is  presented  whereby  the  infor- 
mation provided  by  a  small  number  of  nuclear  scatters 
of  A°  decay  protons  can  be  used  to  determine  the  sign 
of  the  asymmetry  parameter  due  to  parity  non-con- 
servation in  A°  decay.    The  analysis  is  apjplied  to 
twenty-one  proton  scatters  of  A°  hyperons  decaying 
in  the  Princeton  multlplate  cloud  chamber.    Because 
the  asymmetry  to  be  expected  in  each  observed  nu- 
clear scatter  is  small,  our  data  do  not  yield  a  statis- 
tically significant  result.    However,   if  each  experi- 
menter would  follow  a  similar*  procedure  with  his 
data,  it  should  be  possible  to  combine  results  to 
detennine  the  sign  with  a  high  degree  at  certainty. 


Purdue  U. ,  Lafayene,  Ind.    . 
POLARIZATION  OF  THE  PROTON  FROM  PHOTO- 
DISINTEGRATION  OF  THE  DEUTERON,  by 
Masaaki  Kawaguchl.    Rept.  on  Contract  AF 
18(600)1579.    [1958]   23p.    13p»    AFOSR-TN-58-584; 
AD- 162  104. 
Order  from  LC  mi$2. 7a  phH  80         PB  137  434 

The  transverse  polarization  at  the  outgoing  protoi 
from  the  photodis  integration  ct  the  deuteron  is  calcu- 
lated in  the  anf;:ular  momentum  representation,  with- 
out assuming  any  detailed  interaction  among  particles. 
General  formulas  for  the  polarizaticHi  as  well  as  for 
the  angular  distribution  are  given  in  terms  at  the 
Racah  coefficients.    If  we  writ^  the  angular  distri- 
bution in  a  form  af-bsin2o(Jf2c  cos  0),  the 
polarization  is  given  in  terms  of  a,  b,  c,  and  the 
nucleon-nucleon  scattering  phase  shifts  of  the  S»  P, 
and  D  states  under  reasonable  assumptions.   By  using 
experimental  values  o<  a,  b,  and  c,  and  scattering 
phase  shifts  as  much  as  available  and  also  some 
theoretical  estimates  of  the  phase  shifts,  20  to  30% 
polarization  Is  expected  for  up  to  40  Mev  gamma  rays 
and  10  to  20%  for  140  Mev  gamma  rays  over  a  wide 
range  of  angles  in  the  center  cC  mass  system. 


Instruments  and  Installations 


Eagle-Plcher  Research  Labs. ,  Miami,  Okla. 
RESEARCH  ON  GROWING  OF  CADMIUM  SULFIDE 
CRYSTALS  FOR  DOSIMETER  PURPOSES,   by  J.  E. 
Rjwderly  and  K.  E.  Bean.    Quarterly  rept.  no.  2, 
17  July- 17  Oct  57,  on  Contract  DA  36-039- sc-73270. 
[1957]  50p.  8  refs.    AD-154  774. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  137  661 

Single  crystals  of  Cds  weighing  up  to  ICX)  g  were  pro- 
duced.   The  test  specimens  obtained  from  the  larger 
single  crystals  and  from  crystals  having  the  least 
number  of  visible  physical  defects,  were  the  most 
sensitive  to  y  rays  and  gave  more  reproducible  re- 
sults.   A  small  concentration  of  In  (0.  (X)l  to  0.  004%  of 
weight)  increased  the  sensitivity  of  the  crystals  to 
Y  rays.    IR  quenching  prior  to  irradiatiwi  decreased 
the  sensitivity  of  the  crystals  and  caused  longer  rise 
times.    A  crystal  prepared  from  very  high  purity  CdS 
with  no  addition  agents,  had  remarkable  sensitivity  to 
IR.    Seeding  at  llOOOC,  and  when  cooling,  lowering  the 
temperature  slowly  to  KXPC  and  retaining  that  tem- 
perature for  24  hr,  were  favorable  conditions  for 
crystal  growth. 


Montana  State  U . ,  [Bozeman] . 
ELECTRON  LINEAR  ACCELERATOR  LABORATORY, 
by  Mark  J.  Jakobson.  Annual  summary  rept.  for 
1  Jan  58-1  Jan  59  on  Contract  Nonr- 1662(00),  [1959] 
9p. 
Order  from  LC  mi$  1.80,  ph$  1.80        PB  144  443 

Summary  of  results  of  1  year  of  research,   \fontana 
Sute  University  has  a  traveling  wave  electron  linear 
accelerator  with  a  3.2  ft.  two  section  cavity.  The 
beam  emerging  from  the  analyzer  magnet  has  an 
energy  spread  of  50  kev  at  5  niev  and  an  average 
current  of  l.O.microamperes . 


Naval  Radiological  Defense  Lab. ,   San  Francisco, 

C:alif. 
A  FIELD  BETA-GAMMA  DOSE- RATE  METER,  by 
Frank  A.  Devlin.    May  57,    14p.    Research  and  Devel- 
opment Technical  rept.    USNRDL-TR-178;  AD- 145  732. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  396 

A  thin  polyethylene  chamber  ionization  detector  has 
shown  remarkable  beta  flux  sensitivity.    It  was  found 
that  by  adding  a  removable  beta  flux  discriminator  to 
the  chamber  it  was  practicable  to  differentiate  between 
the  beta  component  and  the  gamma  component  of  the 
flux  coming  from  a  contaminated  field.    Laboratory 
experiments  and  field  data  substantiate  the  practica- 
bility of  the  system  described.    The  gamma  energy 
dependence  at  the  detector  was  found  to  be  a  maximum 
of  17  percent  high  relative  of  Co^. 
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Nuclear  Reactions 


Aerosciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
ANALYTIC  WAVE  FUNCTION.    lU.    THE  SPIN- 
ORBIT,    SPIN-OTHER  ORBIT  AND  SPIN- SPIN  INTER- 
ACTIONS,  by  R.  G.  Breene,  Jr.    Rept.  on  Contract 
AF  04(647)269.    20  Oct  59,   20p.  7  refs.    R59SD414. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  190 

In  two  earlier  papers  we  have  described  our  methods 
and  programs  for  calculations  of  certain  classes  of 
atomic  wave  functions.    In  this  paper  we  consider  the 
application  of  the  wave  functions  so  obtained  to  the 
calculation  of  the  spin-orbit,   spin-other  orbit,  and 
spin- spin  interactions.    These  calculations  remove  the 
horizontal  degeneracy  from  the  Slater  diagram.    We 
assume  the  Coulomb  potential  for  the  spin-orbit  calcu- 
lation and  show  the  relative  contributions  of  the  nucleus 
and  other  type  electrons  to  the  result.    In  this  and  the 
succeeding  interactions  oxygen  is  used  as  an  example. 
Although  the  order  of  the  splitting  is  as  observed,  the 
observed  asymmetry  is  not  obtained,  for  the  sum  of 
all  three  effects  is  a  symmetric  splitting  of  the  three 
levels.    An  explanation  of  this  lack  of  asymmetry  Is 
offered  which  appeals  to  our  neglect  of  the  exchange 
portion  of  the  potential  in  the  spin-orbit  calculation. 


Boston  U. ,  Mass. 
AN  EXPERIMENTAL  STUDY  OF  THE  REACTION 
Al27(d,  n)Si28,  by  Allen  G.  Rubin.    Doctoral  thesis. 
Rept.  on  [Contract  AF  18(600)997],  1957,   137p. 
98  refs.    AFOSR-TN-57-636;  AD- 136  623. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  137  528 

The  neutron  spectrum  and  angular  distributicxis  of 
neutron  groups  from  the  reaction  Al  27(d,  n)Si28  were 
obtained  by  the  method  of  proton  recoils  in  nuclear 
emulsions.    A  thin  Al  target  was  bonjBaRled  with 
2. 16  -Mev  deuterons  from  the  M- 1.  T.  Rockefeller 
Van  de  Graaff  generator,  and  neutrons  were  detected 
by  means  of  4O0-jx  llford  C-2  emulsions  placed  at  9 
angles  to  the  incident  beam.    The  plates  were  scanned 
with  a  Leitz  binocular  microscope  equipF)ed  with  a 
moving  stage,  at  1000  magnification.    Neutron  spectra 
were  obtained  at  8  angles  from  OP  to  120°.    A  totjd  of 
12,500  tracks  was  scanned.    Excited  states  of  Si ^ 
were  obtained  from  these  measurements  from  1.  78 i 
0. 10  to  10.  25 1  0. 06  Mev.    The  cross  -section  for 
formation  of  the  9.  37  state  of  CP  is  10. 1  millibarns 
per  steradian,  within  a  factor  of  2.   A  second  bom- 
bardment for  the  same  reaction  was  made  with  a 
bombarding  energy  of  6. 00  Mev  to  obtain  valid  strip- 
ping angular  distributions;  emulsions  were  placed  at 
9  angles  to  the  incident  beam,  at  15°  intervals,  from 
0°  to  135°.    The  angular  distributions  which  were  ob- 
tained were  compared  with  the  Butler  stripping  theory 
to  obtain  the  parities  and  limits  on  the  spins  of  the 
states  in  Si28  which  were  reached  in  the  reaction.   A 
thin  target  of  isotopic  boron  was  bombarded  with  7.03 
Mev  protons.    The  neutrons  from  the  B^^(p,  n)C^^ 
reaction  indicated  an  excited  state  of  CH  at  2.  Olf: 
0.06  Mev.    The  reaction  p31(p,  n)s31  was  studied  at 
Ep^  17.  2  Mev.    The  energy  Sjjectrum  of  the  neutrons 
was  determined  by  means  of  proton-recoil  measure- 
ments in  nuclear  emulsions.    The  mass  excess  (M  - 


A)  of  S31  was  calculated  to  be  -10. 04 1  0.  20  Mev. 
Excited  states  of  S^^  were  located  at  1. 15i  0. 15, 
2.2810.20,  3.35^0.20.  4.51*0.15,  5.  94  ir  0.30, 
and  6. 41  ±  0.  20  Mev. 

Pennsylvania  U.  .  Philadelphia. 
STUDIES  IN  PHOTONUCLEAR  REACTIONS.    Rept. 
on  Contract  AF  49(638)454.    15  Oct  59,   15p.   27  refs. 
Order  frwn  LC  mi$2.  40,  ph$3.  30  PB  144  475 


Reviews  findings  and  publicaticHis  covering  their 
research. 


Radioactivity 


Army  Chemical  Warfare  Labs. ,  Army  Oiemical 

Center,  Md. 
SURVIVAL  DM  FALLOUT  AREAS,    by  Harold  E.  3iaw. 
Feb  59,  39p.  6  refs.  CWLR-2272. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  143  739 

TTiis  report  attempts  to  summarize,  amplify,  and 
clarify  the  current  information  available,  and  to  pre- 
sent it  in  such  form  that  it  can  be  readily  applied  by 
doctrinal  agencies. 


General  Electric  Research  Lab. ,   Schenectady,  N.  Y. 
THRESHOLD  MEASUREMENTS  AND  THE  PRO- 
DUCTION OF   RADIATION  DAMAGE  IN  THE 
NOBLE  METALS,  by  J.  W.  Corbett  and  R.  M. 
Walker.    Scientific  rept.  no.  2  on  Contract  AF 
19(604)5557.   Oct  59,  7p.    9  refs.   AFCRC-TN-59- 
764. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  144  199 

It  is  shown  that  the  threshold  energy  Tj  for  radia- 
tion damage  production  in  Cu,  Ag,  and  Au  is  22,  30, 
and  ^40  ev  respectively.    The  fact  that  the  Tj  values 
are  not  the  same  for  this  homologous  series  of  metals 
requires  a  reconsideration  of  deuteron  radiation 
damage  theory  and  experiment  comparison.    This 
shows  that  even  beyond  the  different  T^  values,  the 
noble  metals  are  not  identical  as  far  as  the  damage 
process. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
PROCEDURES  FOR  COUNTING  AND  HANDLING  LOW 
ACTIVITY  FOILS»    by  Donald  G.  Simons.    26  Aug  57, 
14p.  6  refs.    NAVORD  rept.    5698. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  040 

When  determining  low  activities  In  radioactive  foils, 
the  optimum  time  for  counting  activity  is  1.  8  half- 
lives.    The  background  count  should  be  made  over  a 
period  at  least  four  times  that  long.    Special  pre- 
cautions are  discussed  for  avoiding  foil  contamination 
and  systematic  errors  in  accumulating  data  from 
several  e3cp)eriments. 
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Stevens  Inst,   of  Tech.  ,  Ho>oken,  N.   J. 
LITERATURE  SURVEY  ON  JTHE   EFFECTS  OF 
NUCLEAR   RADIATION  TO  [ELECTRON  TUBE  MA- 
TERIALS,  by  E.   R.   JohnsonJ  Quarterly  rept.   no.   7, 
1  Dec  58-28  Feb  59.  on  Conli-act  DA  36-039- sc- 73146. 
[1959]  2Ip.   18  refs.  I 

Order  from  LC  mi$2.  70.  ph^.  80  PB  143  897 


It  is  recommended  that  st 
radiation  m  aging,  in  refer 
be  undertaken.    The  effect  of 
cathodes  is  very  much  great<t 
The  mechanism  erf  reduction 
hydrogen  is  discussed. 


udifes  on  the  effect  at  nuclear 

eilce  to  shock  and  vibration 
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PERSONNEL  SU>>PLIES  AND 
PERSONAL  EQUIPMENT 


[Aerospace]  Medical  Lab.  ,   Wright  Air  Development 

Center,  Wright-Patterson  ArB,  Ohio. 
DEVELOPMENT  OF  AN   EMERGENCY  PRESSURE 
SUIT  (COVERALLS..  HIGH- At.TITUDE,  TYPE 
CSU-4/P)  by  Charles  C.   Lutzi   Rept.   on  Pressure 
Suits  and  Accessories.  Prototype  garments  developed 
at  the  IDavid  Clark  Co.   under  jContracts 
AF  33(616)3329  and  AF  33(600)36873.   July  59.  26p. 
7  refs.   WADC  Technical  note 
Order  from  OTS  $0.  75 


59-148,  AD-226  056. 
PB  161  033 

The  design  of  coveralls,  high[-altitude,  Type  CSU-4/P 
attempts  to  correct  c^erationil  deficiencies  in  pres- 
ently available  garments  as  u\  comfort,  mobility,  heat, 
ease  of  donning,  fitting,  and  integration  with  other 
flight  clothes.    The  requirements  of  the  pressure  suit 
were  established,  and  seven  Prototype  models  were 
designed,  each  improving  onlhe  previous  model.    The 
outer  layer  of  the  most  recen    suit  is  orange  in  color 
as  an  aid  to  rescue  qperationi .    This  suit  will  provide 
physiological  protection  for  a  large  segment  of  the 
flying  population  for  the  timeii  and  altitudes  required 
of  such  a  garment  (70.  OCX)  ft.  for  5  minutes).    Im- 
proved comfort  and  mobility  ire  achieved  in  the  un- 
pressurized  condition,  and  tolerable  comfort  and  ade- 
quate mobility  are  maintained  while  pressurized. 
Present  testing  of  the  capabilijties  of  the  new  garment 
and  continued  plans  erf  the  prdgram  are  described. 


George  Washington  U.  .  Washington.  D.   C. 
THE  LOGISTICS  OF  CLOSE  SUPPORT,  by 
J.    E.  Hamilton.   Rept.   on  Logistics  Research  Project, 
Contract  Nonr-761(05).  Jan  59,   llOp.   1  ref.  Serial 
T-86/59. 
Order  from  LC  mi$5.  70.  ph$lJ6.  80  PB  144  261 

The  Logistics  of  Close  Supporji  considers  all  of  naval 
logistics  as  coming  to  an  end  within  the  confines  of  a 
ship.    It  relates  the  demands  vjkhich  arise  within  the 
ship  to  the  ways  and  means  of i satisfying  those  de- 
mands.   Ship  logistics  suppwrtj  starts  with  a  man  in  a 
job  on  a  ship  and  with  the  toolfe  which  he  has  and  the 
things  which  he  uses,  and  woncs  its  way  through  a 
tortuous  path  to  the  laying- in  hospital,  and  the  forest, 
the  mine,  the  sea  and  the  air.    It  embraces  EVERY- 


THING except  men's  thoughts,  the  ideas  which  spring 
from  these  and  the  actions  of  the  thinker  or  of  others 
under  his  control  which  carry  these  ideas  into 
purpose. 


Quartermaster  Research  and  Engineering  Center, 

Natick,   Mass. 
ENVIRCNMENTAL  PROTECTION  RESEARCH  BY 
MEANS  OF  RADIO  TELEMETRY,  PART  1.  TELE- 
METRIC  INSTRUMENTATION  AND  EXAMPLES   OF 
FIELD  USE   IN  STUDYING  THE  MAN- CLOTHING- 
ENVIRONMENT  SYSTEM,  by  Francis  W.   Botsch, 
James  J.  Powers,  and  AJfred  A.   Koch.  Oct  59,  31p. 
27  refs.  Technical  rept.   EP-119. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  203 

This  report  describes  a  frequency- type  radio  telem- 
eter and  associated  automatic  data  reduction  equip- 
ment designed  to  sense,   transmit,  and  reduce  bio- 
physical data  obtained  from  soldiers  performing 
military- tyf>e  activities  during  field  exercises.    The 
system  consists  of  a  transducer- transmitter  section 
which  is  carried  by  the  test  subject,  a  receiving  and 
recording  unit  which  is  located  at  the  test  site,  and  a 
laboratory  data- reduction  system.    The  telemeter 
permits  remote  recording  of  temperature,  pressure, 
relative  humidity,  air  mwement,  heart  rate,  and 
breathing  rate  with  provision  for  converting  trans- 
mitted data  into  analog  or  digitized  readout  or  into  a 
form  adaptable  to  IBM  computation.    Data  are  pre- 
sented to  show  the  effect  of  variations  in  environ- 
mental factors  .such  as  wind  and  radiation  on  the  man 
and  his  clothing.    Graphs  are  used  to  illustrate  the 
manner  in  which  thermal  variations  at  the  outer  sur- 
face of  the  clothing  are  modified  and  delayed  by  the 
clothing  system  and  the  response  of  the  man-clothing- 
environment  system  to  physiological  conditions  ac- 
companying exercise. 


Wayne- George  Corp.  ,  Boston,  Mass. 
HIGH-SPEED.   ELECTROMECHANICAL  GOGGLE. 
Rept.  on  Visual  Aids  and  Protection,  Contract 
AF  33(616)5287.  May  59.  29p.  WADC  Technical  rept. 
59-114;  AD-215  828. 
Order  from  OTS  |0.  75  PB  151  924 

High-speed,  electromechanical  goggles,  which  were 
developed  and  constructed  to  protect  the  eyes  of  the 
wearer  from  burns  or  flashblindness  caused  by  expo- 
sure to  high- intensity  flashes,  are  described.    A  signal 
is  generated  by  a  photodetector  at  the  onset  of  the 
flash.    This  signal  is  amplified  by  an  electronic  am- 
plifier and  actuates  the  shutters  of  the  goggles  to  shut 
out  all  light.    The  goggles  are  closed  in  less  than  5(X) 
microseconds  after  the  flash. 


PHYSICS 


Cornell  U.,  Ithaca,  N.  Y. 
A  STUDY  OF  A  PLATINUM  SURFACE  USING  A 
MASS  SPECTROMETER,  by  Richard  C.  Bradley. 
Technical  rept.  no.  11  on  Theoretical  and  Experi- 
mental Investigations  of  the  Atomic  Rienomena  Occur- 
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ring  on  and  near  the  Surface  of  Solids ,  Contract  AF 
18(600)6/4.   1  May  59,  58p.  20  refs.  AFOSR-TN-59- 
271;  AD-2I2  705. 
Order  from  LC  mi  $3.60,  ph$9.30        PB  144  215 

The  mass  spectrometric  analysis  of  particles  ejected 
from  a  metal  surface  by  the  impact  of  inert  gas  ions 
provides  information  on  spxittering,  on  surface  and 
bulk  compositions ,  and  on  surface  and  bulk 
kinetics  1-3.   Formation  of  PtOs  on  the  Pt  surface  and 
its  subsequent  removal,  either  by  evaporation  or  by 
ion  bombardment . 


Laboratory  for  Insulation  Research,  Mass.  Inst. 

of  Tech. ,  Cambridge. 
PROGRESS  REPORT  NO.   XXIV,  by  A.  von  Hippel. 
Rept.  on  Contracts  Nonr- 1841(10),  AF  30(635)2872, 
and  AT  (30-1)1937.    Jan  59,  70p.    15  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  445 

Contents: 

Dielectric  Spectroscopy 

Magnetic  Resonance 

High  Field- Strength  Research 

High- I*res sure  Research 

Layer  and  Surface  Studies 

Semiconductors 

Ferromagn«:ics 

Single  Crystals 

Ceramics 


New  York  U.  ,  N.  Y. 
FLUOR  ESC  F^JCE  AND  CONDUCTIVITY  RIENOM- 
ENA.  by  Hartmut  Kallmann.     Quarterly  progress 
rept.   no.   8  (Final)  for  Nov  [56]- Jan  [57]  on  Contract 
DA  36-039- sc-64526.    Apr  57.  55p.    10  refs. 
AD- 129  921. 
Order  from  LC  nu$3.  60.  ph$9.  30  PB  137  530 

Self- quenching  in  different  types  of  molecules:  The 
fluorescence  of  solutions  containing  2  solutes  of  rather 
similar  fluorescent  properties  and  various  chemical 
properties  was  measured  and  compared  with  the  fluo- 
rescence of  each  when  present  alone  in  solution.  Stud- 
ies were  conducted  under  high-energy  excitation.    An- 
thracene and  2  of  its  derivatives  were  chosen  to  check 
what  happens  when  substances  more  closely  related 
structurally  as  well  as  in  fluorescence  propenies  are 
combined.    The  results  of  anthracene  combined  with 
9-methylanthracene  and  anthracene  combined  with 
2-methylanthracene  revealed  a  difference  in  behavior 
in  these  2  combinations.    Energy  transfer  in  plastics: 
AO.  12  M  quencher  of  di-£-tolyl mercury  reduced  the 
fluorescence  of  a  0. 05  !M  solution  of  2, 5-diphenyloxa- 
zole  by  a  factor  of  2.    Decay  of  fluorescence  excited 
by  high  energy  and  light:  Fluorescence  decay  times  of 
organic  materials  of  the  order  of  10^9  to  10' 7  sec 
were  measured.    De- excitation  investigations  on  ZnS 
and  ZnCdS  phosphors:  Experiments  were  undertaken 
to  examine  the  effect  of  /\  ^  7700  A,  heat,  and  time  on 
the  de-excitation  process.    Ex]X)8ure  to  X  ^  7700  A  or 
to  heat  at  lOO^C  for  longer  than  60  min  contributed 
practically  nothing  further  to  the  trap  emptying  proc- 
ess.   Uncooled  sarr^jles  reached  temperatures  as  high 
as  110°C  during  IR  irradiation  while  cooled  samples 
were  maintained  at  about  10^  to  15^0.    Heat  acts  to 
empty  electrons  from  traps,  while  IR  acts  to  free 
positive  holes  which  recomhine  either  with  electrons 


in  the  conductivity  band  or  in  traps.    The  difference 
between  the  so-called  quenching  and  stimulable  phos- 
phors is  essentially  in  the  nature  of  the  recombination 
process.    (See  also  PB  135  930) 


Acoustics 


Bolt,  Beranek,  and  Newman,  Inc. ,  Cambridge, 

Mass. 
SOUND  RADIATION  IN  A  CLOSED  SPACE  FROM 
BOUNDARY  LAYER  TURBULENCE,  by  Ira  Dyer. 
Rept.  on  Contract  Nonr -2321(00).    12  Feb  58,  47p. 
20  refs.    Rept.  no.  602. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  115 

A  theory  of  noise  generation  by  the  action  of  boundary 
layer  turbulence  on  an  elastic  system  has  been  devel- 
oped, with  particular  reference  to  underwater  appli- 
cation.  The  elastic  system  considered  is  a  rectangu- 
lar plate  closed  off  by  a  rectangular  liquid-filled 
volume.   A  simple  yet  physically  meaningful  form  is 
assumed  for  the  boundary  layer  pressure  correlation. 
The  resulting  plate  vibration  and  sound  radiation  is 
derived,  taking  into  account  coupling  between  the  plate 
motion  and  the  sound  field  in  the  liquid.    In  the  theory 
coupling  is  manifested  by  radiation -induced  masses 
and  viscous  damping  which,  in  effect,  may  be  added 
to  the  mass  and  damping  of  the  plate  considered  to 
be  vibrating  in  vacuo.    It  is  shown  that  the  noise  in 
the  closed  space  decreases  with  decreasing  free- 
stream  speed  and  boundary  layer  thickness.    Also  the 
noise  decreases  with  increasing  mass  and  damping 
of  the  plate,  and  with  increasing  distance  frcxn  the 
plate.    The  use  of  plate  damping  as  a  means  of  noise 
reduction  is  predicted  to  be  limited  on  the  one  hand 
by  radiation  damping,  and  on  the  other  hand  by  cor- 
relation decay  in  the  assumed  turbulence  pressure 
field. 


California  U.  ,  Los  Angeles. 
ABSORPTION  OF   ULTRASONIC  WAVES  IN  ROTA- 
TIONAL ISOMER  LIQUIDS  OF  THE  RING  T^PE,  by 
Melvin  Eli  Pedinoff.    Technical  rept.  no.  14  on  Con- 
tract Nonr-233(48).    Jan  59,  78p.  39  refs. 
Order  from  LC  miM-  50.  ph$12.  30  PB  144  139 

The  ultrasonic  pulse  technique  has  been  extended  to 
lower  frequencies  by  the  use  erf  solid  dielectric  trans- 
ducers and  has  been  used  here  for  the  determination 
of  the  anomalous  absorption  of  sound  in  several  or- 
ganic liquids  over  a  frequency  range  of  approximately 
150  to  3,  500  kilocycles  per  second.    The  principal  liq- 
uid studied,  methylcyclohexane,  has  a  large  anomalous 
sound  absorption  which  can  be  attributed  to  the  irre- 
versible perturbation  of  an  equilibrium  between  two  of 
its  rotational  isomers  by  the  sound  wave. 


Harris  Transducer  Corp.  ,  Woodbury,  Conn. 
THE  THEORY  OF  ACOUSTIC  REFLECTORS  FOR 
SONAR  APPLICATIONS    REPORT  1.    RESPONSE  OF 
AN  END  LOADED  CYLINDRICAL  RESONATOR,   by 
H   K   Farr.    Rept.  on  Contract  Nonr -2720(00). 
15  Jan  59,  25p.   1  ref.    HTC-73-R1. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  398 
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This  report  is  the  first  in  abrogram  for  the  study  of 
passive  devices  for  the  refhction  or  scattering  of 
sound  energy  in  deep  water.    Tlie  object  of  the  general 
program  is  to  develop  alteri  atives  to  the  conventional 
low  density  baffle  materials  (cork,  "cell-tite",  etc. ) 
which  fail  at  very  high  hydrc  static  pressures.  The 
first  device  selected  for  study  was  a  hollow  right 
circular  cylinder  with  a  ma<  s  attached  to  each  end.    A 
sound  wave  exerts  radial  pressure  on  the  walls  which 
induces  lengthwise  motion  o   the  end  masses  owing  to 
the  so-called  Poisson  ratio  coupling.    In  the  region  o€ 
resonance  such  a  device  offc  rs  the  possibility  of  an 
efficient  reflector  or  scatter*  r  erf  sound  energy. 


Electricity  anc 
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Carnegie  Inst,  d  Tech. ,  , 
THE  TWO  HALL  EFFECTS 
ALLOYS,  by  Frank  P.   Beite 
Pugh  (Summary  of  Research), 
tract  Nkanr- 760(04).   31  Dec 
Order  from  LC  nu$5.  40,  phSl5 


Hall  coefficients  and  resistiv 
measured  at  77<^K,   i69"K, 
using  fields  up  to  3.  3  weber/ 
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sburgh,   Pa. 
OF  IRON-COBALT 
Jr.  and  Emerson  M. 
Final  rept.  on  Con- 
,   97p.    18  refs. 

30  PB  143  980 


ities  of  the  Fe-Co  alloys 
a  id  room  temperature 
m2.  ^ 


Ann  Arbor. 


Michigan  U.   Research  Inst. 
GALVANO- MAGNETIC  EFFECTS.  PART  I,  by 
W.   Tantraporn  and  Ernst  Ka  z.    Final  rept.   on  Con- 
tract AF  49(638)69.    Aug  59.  54p.    15  refs.   2613-8-F; 
AFOSR-TR-59-122,  AD- 226  681. 
Order  from  LC  mi$3.  60,  phi 9.  30  PB  144  121 

An  historical  preface  is  given.    The  phenomenological 
theory,  as  developed  previously,  is  summarized, 
with  special  emphasis  on  app  ications  to  bismuth  and 
gallium.    The  experimental  niethod  of  measurement 
and  results  for  bismuth  are  described.    It  is  found 
that  all  resistivity  brackets  c  in  be  represented  by 
the  formula  £^- i^Te'P  /t,  where  f"    is  a  constanj 
different  for  each  bracket  anc  p  depends  almost  ex- 
clusively on  the  order  of  the  bracket.    This  depend- 
ence is  roughly  given  by  Pn=  2n/(n>4).    Results  from 
the  literature  for  gallium  are  analyzed  in  terms  of 
our  phenomenological  constants.    The  procedure  of 
testing  and  its  complications  ire  sketched,  as  is  the 
direction  m  which  an  entire  n  ?w  series  of  bracket 
relations  is  in  process  of  beirg  discovered  by  the 
present  analysis.    Comparison  of  limiting  low- 
intensity  reciprocity  failure  s  ope  from  sequence 
loops  is  made  with  previous  measurements.    A  study 
is  made  of  the  number  of  quanta  active  in  the  forma- 
tion of  a  just  developable  latent  image  as  a  function  of 
grain  size,  density,  and  type  of  development  by 

means  of  sequence  loops.  The  method  of  sequent 

posures  is  briefly  described  along  with  experimental 
results.   The  results  confirm  qualitatively  the  trend 
of  the  theoretical  work  but  lead  to  quantitative  diffi- 
culties, which  are  discussed.    ~' 
summarized. 


The  conclusions  are 


Naval  Research  Lab.,  Washington,  D.  C. 
RESONANCE  ABSORPTION  OF  MICROWAVE  BY 
PARAMAGNETIC  SUBSTANCES,  by  Chihiro  Kikuchi 
and  Walter  W.  Wada.  Final  rept.  22  Sep  52,  70p. 
31  refs.  NRL  rept.  4015. 
Order  from  LC  mi$3.90,  ph$10.80  PB  143  880 

A  brief  theoretical  background  for  the  interpretation 
ot  one  of  the  most  important  phenomenon  in  para- 
magnetism-namely,  resonance  absorption  of  micro- 
waves by  paramagnetic  salts.  The  results  of  these 
calculations  in  the  case  of  hyperfine  structure  and 
specific  heat  for  cupric  salts  are  compared  with  ex- 
perimental observations  and  found  to  be  in  excellent 
agreement. 


Electronics 


Air  Force  Cambridge  Research  Center,  Bedford, 
Mass. 

A  SURVEY  OF  THE  RESEARCH  OF  IONIZED 

MEDIA,   by  E.   Atlee  Jackson.   Aug  59,  33p.    167  refs 

AFCRC-TR-59-174. 

Order  from  LC  miJ3.  00,  ph$6.  30  PB  144  382 

The  purpose  of  this  article  is  to  survey  that  literature 
which  sheds  light  on  either  the  dynamical  or  equilib- 
rium properties  of  ionized  media.    While  an  attempt 
has  been  made  to  conpile  a  fairly  complete  listing  of 
the  pertinent  research,   it  is  not  intended  to  be  ex- 
haustive and  some  important  papers  may  have  been 
inadvertently  overlooked.    This  survey  has  been  ar- 
ranged in  chronological  order,   to  the  extent  that  this 
does  not  conflict  with  the  conceptual  development  of 
the  subject.    The  early  development  of  this  subject 
lends  itself  quite  well  to  such  an  ordering.    More  re- 
cent developments,  by  their  very  nature,  are  more 
difficult  to  place  in  a  logical  order  and  are  arranged 
somewhat  arbitrarily  as  to  subject  rmtter.    The  brief 
discussions  at  this  research  attempt  to  point  out  some 
of  the  ar^s  of  dbntroversy,  incompleteness,  and 
errors,  but  definitive  conclusions  are  obviously  im- 
possible in  many  cases. 


Case  Inst,   of  Tech.  ,   Cleveland,   Ohio. 
A   USE  OF  THE  ANALOG  COMPUTER  IN  ANTENNA 
PATTERN  STUDIES,   by  Forest  E.  Brammer  and 
Wen-Hsiung  Ko.    Scientific  rept.  no.  6  on  Contract 
AF  19(604)3887.   [1959]  24p.   3  refs.    AFCRC-TN-59- 
579. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  144  010 

The  analog  computer  is  shown  to  lend  itself  to  an 
evaluation  of  the  convolution  integral  that  occurs  in 
the  Fourier  Transform  method  applied  to  antenna  pat- 
tern studies.    In  the  integral 

8a <")^    cI«^g<u')S(u-u')du' 

The  scanning  function,   S(u),  is  not  generated  in  the 
conventional  sense  but  is  closely  approximated  by  the 
series  of  special  functions.    The  method  is  one  of 
changing  the  problem  from  step- by- step  integration  to 
one  of  solving  a  simple  set  of  differential  equations. 
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Excellent  agreement  is  found  between  the  results  of 
the  computer  method  and  those  obtained  from  analyti- 
cal niethods. 


Electrical  Engineering  Research  Lab.,  U.  of 

Illinois,  Urbana. 
ON  THE  SYNTHESIS  OF  TIME  VARYING  LINEAR 
SYSTEMS,  by  Jose  Benjar  Cruz,  Jr.    Doctoral  thesis. 
Technical  note  no.  9  on  Contract  AF  49(638)63. 
7  Aug  59,   103p.    41  refs.    AFOSR-TN-59-866; 
AD- 226  580. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  144  311 

It  is  shown  that  any  multi- input -multi -output  linear 
system  may  always  be  represented  by  a  set  d  single- 
input -single- output  linear  subsystems  connected 
properly.    Attention  is  focused  on  some  properties  of 
single-input-single-output  linear  systems  which  are 
generally  time  varying.    These  properties  are  ex- 
ploited in  developing  synthesis  procedures  for  time- 
varying  linear  systems  with  specifications  in  the 
time  domain,   frequency  domain,   and  general  \ 
domains.    In  connection  with  synthesis  in  a  general 
K  domain,  compatible  systems  are  defined.    The 
techniques  for  fixed  linear  systems  in  the  frequency 
domain  apply  to  compatible  time-varying  linear 
systems  in  an  appropriate  X  domain.    The  charac- 
terization or  system  functions  for  all  the  models 
considered  belong  to  the  class  of  separable  functions 
first  treated  by  Bendat.    Necessary  and  sufficient 
conditions  are  derived  for  the  exact  realization  of 
certain  classes  of  functions.    A  much  wider  class  of 
specified  system  functions  may  be  expanded  in  terms 
of  a  set  of  orthogonal  and  realizable  functions.    The 
basic  time-varying  element  used  in  most  of  the 
models  is  a  time-varying  gain  amplifier.    The 
approximation  of  the  time-varying  gain  amplifier  by 
periodically  operated  switches,   sinusoidal  time- 
varying  amplifiers,  and  sequentially  gated  ampli- 
fiers is  discussed. 


Electronics  Research  Lab.  ,  U.  of  California, 

Berkeley. 
GLOW   CATHODES  IN  PULSED  MAGNETIC  FIELDS. 
by  E.   D.   Hoag.   Scientific  rept.   no.   4  on  Contract 
AF  19(604)2270.    15  June  59,  56p.  5  refs.   lER  Series 
no.  60,  issue  no.  239;  AFCRC-TN-59-379;  AD-217  859 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  143  891 

An  experinrental  investigation  has  been  carried  out  to 
study  the  microscopic  characteristics  of  the  beam  in  a 
smooth-bore  cylindrical  static  magnetron  with  an  alu- 
minum secondary- emission  cathode  and  a  pulsed  mag- 
netic field.    Certain  curious  hysteresis  effects  were 
noted  that  inched  that  the  beam  current  depended 
rather  sensitively  upon  the  time  derivative  of  the  mag- 
netic field;  a  discussion  of  the  causes  of  this  current, 
based  on  the  theory  of  Buneman.  is  included.    In  addi- 
tion, the  circulating  component  of  the  beam  current 
has  been  treasured  and  is  found  to  be  compatible  with 
the  static  space- charge  distribution  upon  which 
Buneman  bases  his  perturbation  calculations.    An 
Appendix  has  been  included  in  which  the  details  of  the 
design  work  for  the  field  coil  and  pulse  facility  are 
described  in  some  detail. 


Hermes  Electronics  Co.  .   Cambridge,  Mass. 
THEORY  OF  ANTENNA  PERFORMANCE  IN 
SCATTER- TVPE  RECEPTION,  by  S.   Stein,   D.   E. 
Johansen  and  A.  W.  Starr.    Final  rept.  on  Contract  AF 
19(604)5214.    30  Sep  59,   179p.  26  refs.    M-783; 
AFCRC-TR-59-191. 
Order  from  LC  mi $8.  10,  ph$27.  30  PB  144  192 

A  theoretical  investigation  is  reported  which  describes 
fundamental  performance  characteristics  of  an  antenna 
system  receiving  from  a  distribution  of  coherent  radio 
sources,   such  as  in  encountered  in  UHF  transhorizon 
propagation.    It  is  shown  that  to  each  source  configu- 
ration, there  exists  an  optimum  antenna  excitation 
which  maximizes  the  received  power.    Assuming  that 
the  apparent  source  distribution  is  subject  to  random 
fluctuations  in  time,   such  as  occurs  in  the  transhori- 
zon phenomenon,   statistical  properties  of  the  received 
power  are  derived  for  the  continuously  optimized 
antenna.    Both  probability  distributions  and  associated 
parameters  measuring  overall  system  performance 
are  obtained.    Computations  are  performed  both  for  a 
small  number  of  independently  fluctuating  discrete 
sources  and  for  a  smoothly  distributed  fluctuating 
source  having  small  spatial  correlation.    As  a  basis 
for  comparison,  similar  properties  are  then  investi- 
gated for  standard  space  and  angle  diversity  systems. 
Initial  computations  indicate  a  large  "gap"  between 
the  performance  of  existing  or  contemplated  systems 
and  the  theoretical  optimum. 


Hughes  Aircraft  Co.  ,  Culver  City,  Calif. 
A  NEW  METHOD  OF  PATTERN  SYNTHESIS  FOR 
LINEAR  ARRAYS,  by  H.  E.  Shanks.    Scientific  rept. 
no.  3508/1  on  Contract  AF  19(604)3508.    July  59,  21p. 
4  refs.    AFCRC-TN-59-568. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  143  970 

A  unique  phase  expression  is  given  which  allows 
synthesis  of  a  wide  variety  of  shaped  radiation  pat- 
terns for  a  linear  array.    The  accompanying  amplitude 
distribution  is  found  by  a  siationary  phase  evaluation 
of  the  radiation  integral  and  is  shown  to  be  functionally 
related  to  the  desired  radiation  pattern.    Because  of 
the  optical  type  of  approximation  (stationary  phase) 
used  to  evaluate  the  radiation  integral,  the  method  is 
most  applicable  to  antennas  with  large  size-to- 
wavelength  ratios. 


Institute  of  Mathematical  Sciences,  New  York  U.  , 

N.   Y. 
TrtE  POTENTIAL  AND  CHARGE  DISTRIBUTION 
NEAR  THE  TIP  OF  A   FLAT  ANGULAR   SECTOR, 
by  Ben  Noble.   R<^pt.   on  Contract  AF  19(604)5238. 
May  59,   18p.  7  refs.   Research  rept.   no.    EM- 135; 
AFCRC-TN-59-383;  AD- 226  497. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  969 

The  calculatioi  of  the  potential  and  charge  distribution 
near  the  tip  of  a  flat  angular  sector  is  reduced  to  the 
solution  of  a  mixed  boundary  value  problem  on  the 
surface  of  a  sphere.    A  method  is  developed  for  finding 
the  lowest  eigenvalue  and  eigenfunction  for  this  mixed 
problem    If  x  is  the  distance  from  the  tip  of  the  sector 
and  the  potential  varies  as  rfi-when  r  tends  to  zero, 
numerical  results  are  given  for  it  as  a  function  of  the 
angle  of  the  sector. 
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Naval  Ordnance  Lab. ,  Whit^  Oak,  Md 
PERRITE  CORE  LOOP  ANI^NNAE  PARAMETERS, 
by  Jack  Finkel.    28  July  58,   23p.    1  ref.    NAVORD  rept. 
5754. 

Order  from  LC  mi $2.  70,  ph$(4.  80  PB  144  047 

Analysis  of  an  air-core  loop,   in  terms  of  its  effective 
height,  inductance  and  equivalent  resistance    is  ex- 
tended to  include  ferrite  corelantennae.    An  antenna 
whose  winding  is  distributed  Over  80%  of  the  length  of 
the  core  has  greater  pickup  tl|an  one  whose  winding  is 
concentrated  at  the  center  of  dhe  core.    The  measure- 


ments indicate  that  the  equiva 
senting  the  losses  in  the  core, 
the  frequency. 


ent  resistance,  repre- 
is  a  linear  function  erf 


Norman. 


Oklahoma  U.   Research  Inst. 
THEORETICAL   INV ESTIGAT(CN   OF  THE   COM- 
PLEX  INDEX  OF  REFRACTION  OF  A  PLASMA 
FOR   INFRARED  AND  VISIBLE  RADIATION,  by 
Otto  H.  Theimer.  Final  technical  rept.  on  Contract 
DA  23-072- ORD- 1320.    15  Aug:59.  28p.    15  ref s. 
OOR  rept.  2233.  1-P. 
Order  from  LC  mi$2.  70,  ph%4.  80  PB  144  330 


The  contributions  of  atoms  anc 
tivity  of  plasnnas  are  also 


ions  to  the  refrac- 


discussed. 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
A  HOLLOW- BEAM  CONDENSER,  by  R.   E.  Holaday. 
Rept.  on  Contract  AF  33(600)2b784.  4  June  59,   98p. 
Urefs.  Technical  rept.  no.    lt)3-l. 
Order  from  LC  mi$5.  40.  ph$15.30         PB  144  060 

A  method  is  here  described  for  condensing  a  hollow 
beam  of  electrons  solely  by  means  of  a  shaped  mag- 
netic field.    If  the  field  is  shap<td  so  that  the  inertial- 
overshoot  of  the  electrons  is  n<»t  too  severe,  the  beam 
follows  the  flux  lines  and  shrinJcs  in  radius  and  thick- 
ness to  a  final  size  determined  by  the  ratio  of  the  final 
value  of  the  magnetic  field  to  its  initial  value.    A 
theory  for  the  electron  trajectories  in  the  absence  of 
space  charge  is  presented,  along  with  the  results  erf 
the  theory  that  were  obtained  through  use  of  an  analog 
computer.    Experimental  resuliis  were  obtained  using 
a  conventional  immersed- flow  hollow- beam  gun  placed 
in  a  shap)ed  field  generated  by  a 
solenoids. 


series  of  short 


Technische  Hochschule.  Graz  |(Austria). 
THEORETICAL  STUDY  OF  TRIANGULAR  APER- 
TURE HORN  ANTENNA,   by  Errist  Ledinegg.    Final 
technical  rept.  for  1  Aug  58-31  Aug  59  on  Contract 
DA  91 -591- EUC- 880.    1959.  87p     Urefs. 
Order  from  LC  mi$4.  80,  ph$13,  80  PB  144  376 

The  main  pan  of  the  work  was  cevoted  to  the  calcula- 
tion of  the  field  types  in  waveguides  of  arbitrary 
cross-section.    The  second  sect  on  of  the  report  deals 
with  the  calculation  of  the  radiation  pattern  of  wave- 
guide antennas.    The  third  section  treats  the  exact 
theory  of  the  radiation  field  taki  ig  into  account  the 
interaction  with  the  waveguide  fi  eld. 


Molecular  Physics  and  Spectroscopy 


Aeronutronic.  Newport  Beach,  Calif 
EMISSIVITY  OF  DISPERSED  CARBON  PARTICLES 
by  V.  Robert  Stull  and  Gilbert  N.  Plass.    Scientific   ' 
rept.  no.  6  on  Contract  AF  19(604)2166.    29  May  59 
41p.   8  refs.    Publication  no.  U-503;  AFCRC-TN-59- 
450. 

Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  414 

The  emissivity  of  dispersed  spherical  carbon  parti- 
cles is  calculated  from  the  Mie  theory  of  scattering 
A  suitable  dispersion  equation  is  derived  which  repre- 
sents the  optical  properties  of  carbon  at  flame  tem- 
peratures.   A  general  expression  for  the  emitted 
radiation  including  all  higher  order  scattering  proc- 
esses is  obtained.    The  radiation  emitted  by  carbon 
particles  in  flames  is  calculated  for  a  range  of  parti- 
cle radii  from  50  to  800A  and  for  several  different 
particle  size  distributions.    The  shift  of  the  intensity 
maximum  to  shorter  wavelengths  from  the  blackbody 
maximum  is  quantitatively  explained. 


Ballistic  Research  Labs  . ,  Aberdeen  Proving 

Ground,  Md. 
ASYMMETRIC  ROTOR  EIGENVALUE  TABLE,  by 
T.  E.  Turner,  B.  L.  Hicks,  and  G.  Reitwiesner. 
Sep  53,  112p.  8  refs.  Rept.  no.  878. 
Order  from  LC  mi$6.00,  ph$18.30  PB  144  079 

A  table  of  asymmetric  rotor  eigenvalues  is  given  for 
J  =1(1)12  andy=0. 00(0. 01)1. 00.  A  brief  account  of 
the  asymmetric  rotor  theory  is  also  given  to  serve 
both  as  a  ready  reference  for  the  users  of  this  table 
and  as  a  basis  for  the  explanation  of  the  computation. 
The  eigenvalues  were  computed  on  the  EDVAC  and 
the  methods  of  computation  and  checking  are 
described. 


Cornell  U.  .   Ithaca.  N.  Y. 
AN  OPTIMIZED  METHOD  FOR  CORRECTING  FOR 
SMEARING  ABERRATIONS:   COMPLEX  X-RAY 
SPECTRA,   by  J.  O.  Porteus  and  L.  G.  Parratt.    Tech- 
nical rept.  no.  7  on  Contract  AF  49(638)402.    1  Sep  59, 
I29p.   40  refs.    AFOSR-TN-59-754. 
Order  from  LC  mi$6.  30.  ph$19.  80  PB  143  952 

A  study  is  made  of  the  true  spectrum  T{^)  from  the 
observed  spectrum  0(Vn)  which  has  been  recorded 
with  a  spectrometer  whose  smearing  or  "spectral 
window"  function  is  M(Vn-^)-    The  correction  involves 
the  convolution  or  folding  integral 

0(^n)^  J   ■nV)M(i^n-^)dU 

This  problem,   with  appropriate  terminology,  arises 
in  almost  every  facet  of  experimental  science.    A 
mathematically  unique  solution  exists  only  in  case 
0(Dn)  and  Mi])^-  V)  are  exactly  known  for  aU\)  .    Many 

investigators  have  attacked  this  problem,  and  many 
different  "practical  solutions"  have  been  proposed. 
The  problem  is  re-examined  from  the  point  of  view  of 
correcting  x-ray  spectra  for. resolving  power,   and 
previous  solutions  are  found  to  be  inadequate.    A  new 
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optimized  solution  is  proposed.    The  errors  in  this 
sjjgtion  are  discussed  in  detail.    The  specific  spectral 
examples  to  which  the  new  method  is  applied  are  the 
K  emission  and  absorption  of  crystalline  potassium 
chloride. 


Cornell  U.  ,  Ithaca,  N.  Y. 
THE  TEMPERATURE  DEPENDENCE  OF  RAMAN 
INTENSITIES,  by  G.  W.  Chantry.  Rept.  on  Raman 
Intensities  of  the  Ai  Lines  of  Oxyanions,  Contract 
AF  49(638)279.  11  Aug  59.  Up.  12  refs.  AFOSR- 
TN- 59-743. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  997 

The  trace  of  the  derived  polarizability  tensor  has 
been  measured  on  an  absolute  scale  for  the  ions 
CO3",  NO3-,  PO4-3.  SO4-2  and  CIO4-  in  aqueous 
solution.    From  these  and  the  known  normal  coordinate 
matrix  elements,  the  values  of  the  derivative  with  re- 
spect to  bond  length  have  been  calculated.    Results  are 
interpreted  in  terms  of  bond  order,   and  indicate  ap- 
preciable w  bonding  in  the  ions  N03'.  SO4  '^andC104' 
In  these  cases,  as  opposed  to  hydrocarbons  a^r  elec- 
tron makes  a  larger  contribution  to  the  derived  bond 
polarizability  than  does  a  -5  electron. 


Cornell  U.  .   Ithaca,   N.  Y. 
THE  TEMPERATURE  DEPENDENCE  OF   RAMAN 
INTENSITIES,  by  George  W.  Chantry  and  Robert  A. 
Plane     Rept.  on  Raman  Intensities  of  the  Ai  Lines  of 
Oxyanions,   Contract  AF  49(638)279.    11  Aug  59,  9p. 
4  refs.    AFOSR-TN-59-807. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  013 

The  temperature  dependence  of  the  intensity  of  the 
Raman  lines  of  a  polyatomic  molecule  has  been  inves- 
tigated.   It  is  shown  that,   when  account  is  taken  of  all 
possible  "hot"  band  transitions  as  well  as  fundamental 
transitions,  the  temperature  dependence  of  each  band 
is  the  same  as  that  found  for  the  single  band  of  a 
diatomic  molecule.    Det^enerate  vibrations  are  also 
considered  and  likewise  shown  to  have  the  same  tem- 
perature dependence. 


Hebrew  U.  (Israel). 
PARAMAGNETIC  RESONANCE  SPECTRA  OF 
CHROMIUM  AND  MANGANESE  IN  THE  SPINEL 
STRUCTURE,  by  R.  Stahl-Brada  and  W.  Low.  Techni- 
cal note  no.  8  on  Contract  AF  61(052)59.   June  59,  I6p. 
20  refs.    AFOSR-1  N-59-961;  AD- 226  397. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  143  963 

3* 
ihe  paramagnetic  resonance  spectrum  of  Cr       was 

measured  on  a  single  crystal  of  ruby  spinel MgAl204 

at  the  wavelengths  of  3  cms. ,   1.  2  cm.  and  8.  6  mm 

and  the  paramagnetic  spectrum  of  Mn^  "*"  was  measured 

on  a  single  crystal  of  ZnAl204  at  3  cm. 


Institute  of  Molecular  Physics,  U.  erf  Maryland, 

College  Park. 
INVESTIGATIONS  OF   INTERMOLECULAR  FORCES, 
by  Edward  A.  Mason.    Final  rept.  for  15  Sep  55- 
15  Sep  59  on  Contract  AF  18(600)1562.    15  Oct  59. 
34p.  25  refs.    AFOSR-TR-59-147. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  144  347 


A  new  phenomenon  in  gaseous  diffusion  has  been  in- 
vestigated which  is  the  analogue  of  the  Kirkendall 
effect  in  solids.    The  results  have  been  shown  to  be 
explainable  on  the  basis  of  the  rigorous  kinetic  theory 
of  gases.    The  experimental  method  appears  to  be  a 
novel  and  useful  way  of  measuring  gaseous  diffusion 
coefficients.    Investigations  of  molecule-molecule  and 
ion-molecule  forces  have  also  been  carried  out  theo- 
retically through  studies  of  scattering  and  mobility. 
Applications  of  the  results  have  included  determination 
of  gaseous  ion  mobilities  and  of  high -temperature  gas 
properties. 


Institute  of  Molecular  Physics,  U.  of  Maryland. 

College  Park. 
THE  KIRKENDALL  EFFECT  IN  GASEOUS 
DIFFUSION,  by  Kenneth  P.   McCarty  and  Edward 
A.   Mason.    Rept.   on  Contract  AF   18(600)1562. 
11  Sep  59,  96p.   28  refs.    IMP-OSR-13;  AFOSR- 
AFOSR-TN-59-966,  AD-226853. 
Order  from  LC  mi$5.  40,  ph$15.  30         PB  143  917 

The  different  rates  of  transfer  by  random  motion  of 
the  two  gases  in  binary  diffusion  tend    to  build  up  a 
hydrostatic  pressure  in  one  region  of  the  mixture. 
This  pressure  will  cause  a  back  flow  of  the  two  gases 
together.    The  analogous  effect  in  solids,  the 
Kirkendall  effect,  has  been  demonstrated  experi- 
mentally for  gases  and  the  results  were  explained 
theoretically.    The  apparatus  used  to  observe  the 
Kirkendall  effect  in  gases  was  essentially  two  bulbs 
connected  by  a  capillary  tube  and  a  larger  diameter 
tube.     A  drop  of  silicone  oil  blocked  the  larger  tube. 
Diffusion  of  gases  through  the  capillary  tube  built  up 
a  pressure  difference  that  caused  the  drop  to  move. 
The  motion  of  the  drop  was  used  to  determine  the 
diffusion  coefficients  for  several  gas  systems  after 
the  system  He-Ar  had  been  used  to  calibrate  the 
apparatus. 


Kentucky  U. ,   Lexington. 
SELENIDES  PROJECT,  by  Lee  Gildart  and  D.  F. 
Clifton.    Progress  rept.-  no.   1  on  Contract  AF 
49(638)90.    31  July  58,  69p.    7  refs.    AFOSR-TN-58- 
849;  AD- 203  361. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  138  436 

Electrical  and  optical  properties  of  vacuum- 
evaporated  films 
Reversible  electrical  breakdown  in  stibnite  crystals 
Liquid-solid  transformations,  and  itructure  studies 
Other  experimental  results 
Work  in  progress 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
EFFECT  OF  POISONING  ON  THE  INFRARED 
SPECTRUM  OF  CARBON  MONOXIDE  ADSORBED 
ON  NICKEL,  by  Carl  W.  Garland.    Technical  rept. 
no.  2  on  Contract  Nonr- 1841(01).    30  Jan  59,    18p. 
6  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  145 

The  infrared  spectrum  has  been  determined  for  CO 
adsorbed  on  both  freshly-reduced  nickel  samples  and 
on  a  series  of  nickel  samples  poisoned  by  preadsorp- 
tion  of  CS2-    The  nickel  is  supported  on  a  high-area 
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aJumma  and  comprises  ten  )ercent  of  the  sample  bv 
weight.    Spectra  were  recor^jed  as  a  function  of  in- 
creasing coverage  as  CO  w^s  adsorbed 


Materials  Research  Lab. 

Mass. 
ON  THE  ROLE  OF  THE 
STRICTION  IN  MOLECULaJ 
A.  J.   Freeman,   Aug  59,  8p 
66,  AD-225  879. 
Order  from  LC  mi$L  80,  phlL  80 


Watertowrn  Arsenal, 

EQUIVALENCE  RE- 
1   CALCULATIONS,  by 
8  refs.  MRL  rept.   no. 


ici  1 


The  results  of  2  LCAO-SCF 
with  a  degenerate  open  shell, 
compared.    Both  procedures 
alence  and  symmetry  restr 
troduced  by  Nesbet  aixl  " 
shell  configurations.    Values 
LCAO  coefficients,  and  dipol 
Comparison  shows  very  good 
results  of  the  2  calculations. 


ixt 


Minnesota  U.  ,  Minneapolis 
INITIAL-PERMEABILITY   _   _ 
SCOPIC  IRON- OXIDE  PARTIAL 
W.    P.   Brown.  Jr.  .  J.  P.  Hant^n 
Rept.   on  Contract  AF  18(603) 
5  refs.   AFOSR-TN-59-759. 
Order  from  LC  mi$l.  80,  ph$l. 


The  magnetic  resonance  of  single-domain  ferromag- 
netic particles  in  zero  applied  steady  magnetic  field  is 


PB  144  073 


I  reatments  of  a  molecule 
OH,  are  reported  and 
e  variants  of  theequiv- 
on  techniques,  as  in- 
Roothan,   for  treating  open 

3f  the  total  energy, 

'■  moment  are  presented. 

agreement  between  the 


SPEJCTRA  OF  MICRO- 
E5,  by 

,  and  A.  H.  Morrish. 
Oct  59,    lOp. 


113. 


80 


PB  143  988 


rimentally.    The  axial 
dfeduced  from  the  reso- 


studied  theoretically  and  expei 

ratio  of  the  powder  particles  d^^__  .,„...  ^,^  ,^^. 
nance  measurements  agrees  reasonably  well  with  op- 
tical data.    This  is  strong  evidence  regarding  the 
origin  erf  the  observed  resonance. 


Oregon  U.  ,   Ei^ene. 
THEORY  OF   FINE  STRUCTU 


\E  PRESSURE 


BROADENING  OF  THE  VIOLET  TRIPLET  OF 
MANGANESE,  by  Makoto  Tak^ 
rept.   no.   3,    1  July  58-Aug  59. 

the  Shape  and  Positions  of  Spec ^^  ^^  x  v^.^ig 

Gases  under  Well- Defined  Con4itions  of  High  Pres- 
sure and  High  Temperature.   Contract  DA  04-200 
ORD-713.   [1959]  12p.   8  refs. 
Order  from  LC  mi$2.  40.  ph$3. 


Interim  technical 
on  The  Modification  of 
ral  Lines  by  Foreign 


30 


PB  144  027 


A  theory  of  fine  structure  presiure  broadening  of  a 
multiplet  is  applied  to  manganese  triplet  lines  with 
and  without  exchange  effect  und^r  LS  coupling    (See 
aisoPB  142  071)  '  *" 


Sloane  Physics  Lab.  ,  Yale  U 
ZEEMAN  SPLITTING  OF  EXCIfTON 
by  R.  G.  Wheeler  and  J.  O.  Dimrjjock 
tract  AF  49(638)503.    Oct  59.    L 
TN-59-764. 
Order  from  LC  mi $2.  40,  ph$3.  30 


Western  Ontario  U.   (Canada). 
SHOCK  TUBE  SPECTROSCOPY. 


New  Haven,  Conn. 
LINES  IN  CdS. 
Rept.  on  Con- 
10  refs.    AFOSR- 

PB  143  957 


L   THE  SHOCK  EX- 


CITATION OF  POWDERED  SOLIDS    by  W.  H.  Parkin- 
son and  R.  W.  Nichols.   Scientific  rept.   no.   1  on  Con- 
tract AF  19(604)4560.    15  July  59,    lOOp.   45  refs 
AFCRC-TN-59-620. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  144  005 

Helium  driven  shock  waves  in  argon  were  used  to  ex- 
cite a  number  of  astrophysically  important  oxides 
(CuO,  BeO.  MgO.  CaO,  SrO,  BaO.  HqBOq,  AbO.. 
Ti02.  PbO.  Pb304.  V2(^.  Cr203.  HswAo,  ^ 
a-Fe203,  FegO.,  FeTiOj. )  In  addition  to  the  metallic 
oxides  some  hydride  compounds  (Al-|-H,  CuH)  and 
carbon  and  cyanide  compounds  (C,  AgCN,   KsFe  {CN^ 
K3  Co(CN)5  *^CN)  were  also  studied.    As  an  applica- 
tion to  meteor  physics  four  samples  of  meteorite  were 
subjected  to  shock  excitation.    The  type  of  spectrum 
(atonuc  or  molecular)  excited  in  the  shock  tube  can  be 
selected  and  restricted  by  suitably  adjusting  the  Mach 
number  (or  gas  temperature)  through  the  initial  pres- 
sure ratio  and  gas  parameters.    The  combined  results 
from  the  spectroscopic  time  resolved  and  microscopic 
e^'periments  have  suggested  that  on  atomic  vapour  is 
ablated  from  the  powder  particles  and  excited  ther- 
mally to  luminosity  by  the  argon  atoms  behind  the  re- 
flected shock  wave.    This  is  followed  by  recombina- 
tion of  the  ablated  atoms  to  form  molecules  which 
emit  the  characteristic  band  spectrum.    Finally  as  the 
temperature  decreases  the  vapour  condenses  on  the 
surfaces  of  the  original  powder  grains  often  with  the 
tormation  of  new  compounds. 


Western  Ontario  U.  (Canada). 
SHOCK  TUBE  SPECTROSCOPY.    II.   SPECTRO- 
SCOPIC TEMPERATURE  AND  INTENSITY  MEAS- 
UREMENTS IN  A  SHOCK  TUBE,  by  W.  H.   Parkinson 
and  R.   W.   Nicholls.   Scientific  rept.   no.   3  on  Con- 
tract AF  19(604)4560.    15  Aug  59.  45p.   26  refs. 
AFCRC-TN-59-622. 
Order  from  LC  mi$3.  30.  phJ7.  80  PB  144  003 

Spectroscopic  rotational  temperature  measurements 
on  the  (0,  1)  band  of  the  CN  Violet  System  have  given 
temperatures  which  agree  with  the  calculated  gas 
kinetic  temperature  to  about  10  percent.    This  method 
has  provided  a  means  of  inferring  a  temperature  with- 
out introducing  temperature  sensitive  devices  such  as 
probes  in  the  environment.    Rotational  intensity  meas- 
urements on  the  (0.0)  AlH  band  of  the  Al  II  -  Xl^^-^ 
system  has  revealed  an  unusual  intensity  amomaly 
which  is  very  pressure  sensitive.    Experiments -fn  the 
shock  tube  at  high  pressure  (7  to  13  atmospheres)  and' 
in  a  discharge  tube  at  low  pressure  (less  than  one 
atmosphere)  has  suggested  the  following  two  pos/ible 
mechanisms,  (a)  the  presence  of  pressure  sensitive 
strength  factors  rather  than  the  usual  H  onl  -  London 
strengh  factors,  or  (b)  pressure  induced  predissocia- 
tion  of  the  excited  Ul  state  by  a  postulated  3^ state 
according  to  the  Kronig  selection  rules.    Similar 
measurements  with  the  CuH  (0,0)  band  (J^-H-l^^) 
have  showed  that  rotational  equilibrium  is  not  obta*ied 
with  this  molecule. 


Western  Ontario  U.  (Canada) 
TRANSITION  PROBABILITIES  OF  MOLECULAR 
BAND  SY^EMS.  XVL   PART  L   TRANSITION   IN- 
TEGRALS WITH  TRANSITION  MOMENTS  OF  EX- 
POTENTIAL  FORM.    PART  U.  THE  RECURSION 
RELATION  FOR  GENERALIZED  LAGUERRE  POLY- 
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NOMIALS  AND  THE  REMAINDER   FORMULAE  FOR 

OVERLAP  INTEGRALS,  by  G.  P.  Henderson, 

W    R.  Jarmain,  and  P.   A.   Eraser.   Scientific  rept. 

no    2  on  Contract  AF  19(604)4560.   1  Aug  59.  27p. 

19  refs.   AFCRC-TN-59-621. 

Order  from  LC  ml$2.  70,  ph$4.  80  PB  144  004 

This  report  describes  two  pieces  of  work  concerned 
with  intensities  of  diatomic  molecular  bands.  The 
work  was  carried  out  some  years  ago  and  now  appears 
to  be  of  more  inportance.    The  first  part  concerns 
the  evaluation  of  transition  integrals  involving  transi- 
tion moments  of  exponential  form.    The  second  part 
contains  general  proof  of  results  presented  in  previ- 
ous reports  which  were  directly  calculated  only  for 
simpler,  but  often  important,  special  cases.    These 
earlier  results  were  of  such  a  pattern  that  it  was 
possible  to  suggest  the  general  form  in  each  case. 
(See  also  PB  139  865) 


Optics 


Bureau  of  Ordnance,  Dept.  of  the  Navy, 

Washington,  D.  C. 
DESIGN  AND  CALIBRATION  OF  MEDIUM  AND 
HIGH  RESOLUTION  INFRARED  TELESCOPES  FOR 
OBSERVATION  OF  ATMOSPHERIC  RADIATION. 
5  Apr  57,  102p.  14  refs.  NAVORD  rept.  4868; 
AD- 143  654. 
Order  from  LC  mi$5.70,  ep$I8.30  PB  136  474 

A  repxjrt  is  made  of  the  instrumentation  and  calibra- 
tion involved  in  studies  of  sky  background  radiation 
in  the  IR  region.   The  region  is  defined  as  lying  be- 
tween approximately  0.7  and  30>i..  A  detail  descrip- 
tion is  given  of  the  design  and  calibration  of  the 
medium  resolution  telescopes  (for  wavelength  regions 
from  3  to  30  ^  and  from  0,7  to  3.0  h)  and  of  the  high 
resolution  telescope .  Particular  attention  is  assigned 
to  the  1.5°  telescof>e  for  the  thermal  region  designed 
on  a  modified  Schwarzschild  system.  An  invened- 
cone,  black-body  source  is  compared  with  a  Bureau  of 
Standards  calibrated  lamp.  The  electronic  components, 
consisting  of  amplifiers  for  the  detectors  and  control 
circuits,  are  described.  An  explanation  is  given  of 
the  mechanical  system  for  automatically  scanning  the 
sky. 


Colorado  State  U.  ,   Fort  Collins. 
STUDIES,   RESEARCH  AMD   INVESTIGATIONS  OF 
THE  OPTICAL  PROPERTIES  OF  THIN  FILMS  OF 
METALS^  SEMI-CONDUCTORS  AND  DIELECTRICS. 
by  Lawrence  N.  Hadley,  Jr.   Final  rept.  for  1  Feb- 
31  July  57  on  Contract  DA  44-009- eng- 26 18.   31  Aug57. 
on  Contract  DA  44-009- eng- 26 18.   31  Aug  57,  20p. 
Order  from  LC  ini$2.  40,  ph$3.  30  PB  144  057 

Contents: 

Infrared  emission,  Cu20,  Sb203,  Sb2S3,  Si02 
Experiment  to  detect  exciton  emission 
Index  of  refraction  of  CU2O 


High  Altitude  Observatory,  Boulder,  Colo. 
FINAL  REPORT,  by  Robert  J.  Low.    Rept.  on 
Contract  AF  19(604)610.    9  July  58,  4p.    1  ref. 
AFCRC-TR-58-261;  AD- 206  784. 
Order  from  LC  mi$l.  80,  ph$L  80  PB  137  895 

Work  was  summa  rized  on  the  construction  and 
assembly  of  the  optical,  mechanical,  and  electronic 
components  of  the  16- in.  coronagraph  for  use  at  the 
Sacramento  Peak  Observatory,   Sun  spot.  New  Mexico. 
Other  tasks  were  reported  in  mechanical  and  elec- 
traiic  construction  and  design,  and  optical  construc- 
tion.   TTie  initial  planning  and  preliminary  designs 
for  an  eclipse  triple- sp)ectrograph  system  were 
described. 


Institute  of  Mathematical  Sciences.  New  York  U. , 

N.  Y. 
STRUCTURE  OF  THE  ELECTROMAGNETIC  FIELD 
IN  THE  IMAGE  REGION  OF  AN  APLANATIC  OPTI- 
CAL SYSTEM,  by  E.  Wolf  and  B.  Richards.  Rept.  on 
Contract  AF  19(604)5238.  July  59.  54p.  16  refs.  Re- 
search rept.  no.  EM- 136;  AFCRC-TN-59-390. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  143  890 

An  investigation  is  made  of  the  structure  d  the  elec- 
tromagnetic field  near  the  fcx:us  of  an  aplanatic  sys- 
tem which  images  a  point  source.    The  solution  is  not 
restricted  to  systems  of  low  aperture,  and  the  com- 
putational results  cdver,  in  fact,  selected  values  of 
the  angular  semi-aperture  a  on  the  image  side,  in  the 
whole  range  0  c  a  6  90°.    The  results  have  an  imme- 
diate bearing  oii  the  resolving  power  of  image  forming 
systems;  they  also  help  to  understand  the  significance 
of  the  scalar  diffraction  theory,  which  is  customarily 
employed  without  proper  justification,  in  the  analysis 
of  images  in  low  aperture  systems. 


Solid  State  Physics 


Air  Force  Cambridge  Research  Center.   Bedford, 

THE  STRUCTiItRE  OF  ALUMINUM  OXIDE,   by  F. 
Euler.    Apr  59,   46p.    16  refs.    AFCRC-TR-59-141; 
AD-215  066. 
Order  from  LC  mi$3.  30.  phr.  80  PB  144  216 

After  a  short  survey  of  the  literature,  the  ionic  loca- 
tions in  sapphire  (Q-AI2O3)  are  discussed.    Special 
interest  is  devoted  to  the  surroundings  of  the  alumi- 
num ion  where  six  oxygen  ions  are  nearest  neighbors, 
three  of  them  being  closer  to  the  aluminum  ion  but 
farther   apart  among  themselves  than  the  other  three. 
Distances  between  nearest  neighbors  and  angles  are 
calculated. 


Armour  Research  Foundation,  Chicago,  111. 
EXCESS  NOISE  IN  SEMICONDUCTORS.    Rept.  no. 
4  (Final)  for  15  Nov  56-15  Nov  57  on  Contract 
Nonr- 1800(00).    4  Dec  57,  41  p.    19  refs.    AD-150  614 
Order  from  LC  mi$3,  30,  ph$7,  80  PB  144  274 
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An  experimental  study  d  Excess  noise  in  semicon 
ductors  resulted  in  the  dislcovery  of  fluctuations  in 
the  Seebeck  effect,   or  thermoelectric  potential,  of 
semiconductors.    The  Seeljerlr  noise,  caused  by 
fluctuations  in  the  majority  carrier  concentration, 
had  a  1/f  component  similar  to  that  measured  in 
current  noise  in  semicondi|ctors.    The  magnitude  al 
the  effect  agreed  with  a  straightforward  calculation 
based  on  the  established  dependence  of  the  thermal 
emf  in  semiconductors  on  (arrier  density  when  the 
magnitude  d  carrier  density  fluctuations  was  in- 
serted.   Results  indicated  llhat  carrier  density 
fluctuations  witli  a  1/f  spectrum  existed  even  in  the 


absence  of  dc  current  flow. 


Preliminary  data  were 


obtained  concerning  the  imbortance  of  crystalline 
imperfections  in  1/f  noise.   The  1/f  noise  level  of 
n-type  single  crystal  silicoi  decreased  with  in- 
creasing crystalline  imperlection  density. 


Brown  (J.  Div.  d  Applied  Ntathematics,  Providence, 

R.   I. 
THE  MEASLIREMENT  OF  3URFACE  STRAIN  BY 
MEANS  OF  BONDED  BIREP,R1NGENT  STRIPS"  A 
PRELIMINARY  REPORT,  by|  J.   Duffy  and  T.  C.   Lee. 
Technical  rept.  no»  2  on  Contract  DA   19-020-509- 
ORD-4674.  June  59,   19p.  9  rfefs.  DA-4674/2. 
Order  from  LC  mi$2.  40,  phi  3.  30  PB  143  771 

A  technique  for  the  measureitient  erf  surface  strains 
in  opaque  bodies  is  describe4  and  applied  to  a  study 
of  wave  propagation  phenomena.    Essentially  the 
method  is  a  variation  of  the  liirefringent  coating 
technique.  The  narrow  edge  rather  than  the  flat  face 
of  the  plastic  strip  is  cementled  to  the  metal  surface 
and  viewing  is  parallel  to  thi$  surface  in  a  standard 
polariscope.  In  this  way  the  fcirefringent  strip  pro- 
vides a  measure  of  the  straiiJ  all  the  way  down  to 
the  metal  surface  avoiding  th;  complications  due  to 
thickness  effects  attendant  or 


birefringent  coatings. 


California  U.  ,  Los  Angeles, 
THE  EFFECT  OF  THE  ELi^STIC  INTERACTION 
ON  THE  RATE  OF  CLUSTER  GROWTH,  by 
W.   Grupen,    R.    Kikuchi,   and  George  Sines.   Rept.   on 
Contract  DA  04- 495- ORD- 125 D.   Aug  5Q,   23p.   2  refs. 
Dept.  of  Engineering  rept.   no.  59-37. 
Order  from  LC  mi $2.  70,  ph$L  80  PB  143  834 


Diffusion  in  a  solid  from  a 
an  energy  gradient.   Discuss i 
elastic  interaction. 


cohcentration  gradient  and 
iqn  of  the  magnitude  of  tht 


California  U.  ,   Los  Angeles 
ULTRASONIC  ATTENUATIOh 
TEMPERATURES,   by  Daniel 
rept.   no.    13  on  Contract  Nonr 
27  refs. 
Order  from  LC  mi$3.  90, 


Low  temperature  equipment,  Ac 
techniques,  Techniques  for  va  i 
Low  temperature  measuremen: 


IN  METALS  AT  LOW 
.   Fiison,  Technical 
233(48).  Jan  59,  70p. 


ph$U.  80  PB  144  140 


oustical  measuring 
stance  measurement; 
s,  Aluminum,  Tin. 


Cornell  U.  ,  Ithaca,  N.  Y. 
X-RAY  REFLECTION  STUDIES  OF  THE  ANNEAL 
AND  OXIDATION  OF  SOME  THIN  SOLID  FILMS   br 
N.   Wainfan  and  L.  G.   Parratt.   Technical  rept.   no'  6 
on  Contract  AF  49(638)402.   25  Aug  59,  29p.   23  refs 
AFOSR-TN-59-755.  f>       >       \'      o  rers. 

Order  from  LC  mi$2.  70,  phj4.  80  PB  143  951 

The  technique  of  the  total  reflection  of  x-rays  has 
been  applied  to  the  study  of  thin  vacuum- deposited 
films  of  Cu,  Ni,  Ge,  and  Se  on  polished  glass  sub- 
strates.  The  effects  of  vacuum  anneal  and  oxidation 
were  studied. 


U.  of  Minnesota, 


Electron  Tube  Research  Lab. 

Minneapolis. 

STUDIES  ON  BASE  NICKELS  FOR  OXIDE  COATED 
CATHODES.   byW.  G.   Shepherd.   Scientific  rept 

r^oc^o',  ,1?,^"'  ^^  "^P""  ^^'  °"  Contract  AF  19(604)3890 

fl959j  107p.   AFCRC-TN-59-399. 

Order  from  LC  mi$5.  70,  ph$16.  80  PB  143  974 

A  modified  circuit  for  use  in  the  measurement  of  the 
saturation  pulse  emission  of  oxide-coated  cathodes 
IS  described.    Life  tests  of  cathodes  based  on  0  22^ 
and  0.  08%  Al-Ni  alloy  arc  presented.    Chemical  acii- 
vation  of  an  oxide  caihode,  under  conditions  allowing 
a  controlled  change  in  the  coating  reduction  rate  is 
reported.    Influence  of  a  heated  Ti  anode  on  the  prop- 
enies  of  an  oxide-coated  cathod&  is  described     Poi- 
soning of  oxide  cathodes  due  to  anode  bombardment 
IS  described.    Particular  emphasis  in  these  studies  is 
the  recovery  of  emission  following  poisoning  after 
various  periods  of  cathode  operation. 


Gordon  McKay  Lab.  of  Applied  Science,  Harvard 

U. ,  Cambridge,  Mass. 
HIGH  PRESSURE  EFFECTS  ON  IMPURITY  LEVELS 
IN  SEMI-CONDUCTOR^  by  Melvin  G.  Holland 

7^.%"?   ^T*  "o°'  "^'^  °"  Contract  Nonr- 1866(10). 
1  Dec  58,   146p.    84  refs. 

Order  from  LC  mi$7.  2a  ph$22.  80  PB  143  852 

Effect  of  high  hydrostatic  pressure  on  the  impurity 
levels  due  to  three  different  impurities  in  germanium 
and  silicon.    The  statistics  for  shallow  and  deep - 
lying  impurity  energy  levels  in  semiconductors  are 
presented,  and  discussed  in  terms  of  an  alteration 
^i.r^'l '^'"'°"  ^"^  pressure.    Results  for  silicon 
with  a  hydrogen  donor  atom,  arsenic,  and  two  hydro- 
genic  acceptor  atoms,  aluminum  and  indium,  are 
^scussed.    Pressure  decreases  the  ionization  energy 
of  the  arsemc  impurity  by  about  1%  in  10,  000 
kg/cm^.    Results  for  both  n- and  p-type  gold-doped 
germanium  where  the  impurity  energy  levels  are^ 
both  acceptors.    Effect  ctf  pressure  on  minority 
carrier  trapping  in  p-type  manganese-doped  silicon. 


Institute  for  Fluid  Dynamics  and  Applied 

v,!^-^^^."'^^'''''  ^-  ^f  Maryland,  College  Park, 
NATURE  OF  THE  SINGULARITIES  IN  THE  SPEC- 
TRUM OF  A  ONE-DIMENSIONAL  IONIC  LATTICE. 

AV?L^6mS'i  \'  '^  ^.^"^^  ^"^^^-  ^^^-  °"  Contract 
RM     ?^  ^ll^o-  ^P  ^^'  ^P-  2  refs.  Technical  note 
BN-184;  AFOSR-TN-59-931, 

Order  from  LC  mi$1.80,  ph$1.80         PB  144  312 
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It  is  known ,  by  a  theorem  of  van  Hove ,  that  regular 
lattices  will  have  singularities  in  their  frequency 
spectra,  the  type  of  singularity  dejjending  on  the  di- 
mension. Although  several  studies  of  the  one  di- 
mensional lattice  with  coulomb  interactions  have  ap- 
peared, no  one  yet  has  succeeded  in  identifying  the 
type  of  singularity  that  ajjpears  in  addition  to  the  in- 
verse square  root  singularity,  in  the  frequency  spec- 
trum. In  this  note  we  establish  that  for  a  one- 
dimensional  crystal  the  singularity  is  of  the  form 
g(cJ)'^A[  (ui-u/i)  In  l/(<^-4yj)]"V2   where  A  is  a 
constant  and   o-'j  is  the  position  of  the  singularity. 


Istituto  Elettrotechnico  Nazionale  Galileo  Ferraris 

(Italy). 
OPTICAL  MICROSCOPY  EXAMINATION  OF  THE 
EFFECT  OF   HIGH  ENERGY  BOMBARDMENT  ON 
SEMICONDUCTOR  SINGLE  CRYSTALS,   by  Guido 
Bonfiglioli,  Andrea  Ferro,  and  Adriana  Mojoni.    Tech- 
nical note  no.    1  on  Contract  AF  61(514)1333.    [1958] 
12p.  4  refs.    AFOSR-TN-59-958. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  143  962 

Microscopy  observations  of  etching  patterns  on  Ge 
single  crystals.    The  "primary  structure"  in  etched 
Ge  is  due  to  the  progressive  rounding  off  of  the  etch 
pits  which  belonged  to  dislocations  ending  on  lattice 
planes  already  taken  away  by  the  etchant. 


ITT  Labs.  ,   Nutley,   N.   J. 
RESEARCH  ON  GROWING  CRYSTALS  OF  FERRI- 
MAGNETIC  OXDES,  by  A-  J.  Marino,  Jr.  Scientific 
rept.  no.   8  for  1  Jan- 31  Mar  59  on  Contract 
AF  19(604)2261.  July  59,   lOp.   3  refs.  AFCRC-TN- 
59-360.  AD-216  817. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  043 

Crystals  of  manganese  ferrite  (MnFe204)  have  been 
grown  by  the  flameless  fusion  technique  with  anneal- 
ing during  growth.    A  five-turn  helicsil  coil  has  been 
added  to  the  conical  r-f  work  coil  used  in  this  growth 
technique.    This  addition  provides  a  method  erf  keep- 
ing the  grown  crystal  hot  during  the  growth  process 
and  allows  it  to  be  cooled  at  a  uniform  rate.    This 
slow  cooling,  coupled  with  "annealing"  during  growth, 
eliminates,  or  drastically  cuts  down,  the  cracking 
normally  associated  with  crystals  grown  by  flame 
fusion.    (See  also  PB  140  063) 


Laboratory  for  Insulation  Research.  Mass,  Inst. 

of  Tech. .  Cannbridge. 
FIELD-STRENGTH  EFFECTS  IN  CADMIUM  SUL- 
FIDE SINGLE  CRYSTALS,  by  H.  Gildea,   Rept,  on 
Contracts  Nonr- 1841(01)  and  AT(30- 1)1937.  Dec  58. 
I8p,  8  refs.  Technical  rept.  133. 
Order  from  LC  mi$2,40,  ph$3.30         PB  144  126 

Current-voltage-time  characteristics  using  cadmium 
sulfide  single  crystals  with  d-c  and  unidirectional 
pulse  voltages  at  various  tempjeratures  .  In  general 
the  crystals  showed  a  rather  high  conductivity,  which 
proved  essentially  independent  of  temperature  in  the 
range  trom  -175°  to  IOO°C.  One  type  exhibited  a  low 
conductivity . 


Manufacturing  Labs. .   Inc. ,  Cambridge,  Mass. 
THE  LATTICE  STABILITY  OF  METALS.    IL    ZINC, 
COPPER,    AND  SILVER,  by  Larry  Kaufman.    Tech- 
nical rept.  no.  2  on  ONR  Contract.    1  Jan  59.   44p. 
28  refs. 
Order  from  LC  mi  $3.  30.  ph$7.  80  PB  144  220 

An  integrated  thermodynamic  analysis  d  the  f.  c.  c.(q) 
and  b.  c.  c.  (p)  solid  solutions  of  the  Ag-Zn  and  Cu-Zn 
systems.    The  differences  in  free  energy  between  the 
a,  p,  and'7(h.  c.  p. )  forms  erf  zinc,  and  the  a  and  p 
forms  erf  copper  and  silver  have  been  calculated  as  a 
function  erf  temperature.    It  is  possible  to  calculate 
the  activity  of  zinc  in  the  a  and  p  phases  erf  Cu-Zn  and 
Ag-Zn  over  a  wide  range  erf  temperature  and 
composition. 


Materials  Research  Lab.  ,  Watertown  Arsenal, 

Mass. 
LONG-RANGE  MAGNETIC  INTERACTIONS  VIA 
CONDUCTION  ELECTRONS,  by  Arthur  Paskin. 
July  59,   lOp.   9  refs.   MRL  Rept.   no.  65;  AD-225  568. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  072 

Yosida  [Phys  Rev.   106:893,   1957]  has  shown  that  the 
Jong- range  Zener  ferromagnetic  term  [Phys.   Rev. 
Jj^:440,   1951]  arising  from  the  exchange  interaction 
between  conduction  electrons  and  unfilled- inner- shell 
electrons,  does  not  appear  explicitly  when  the  calcula- 
tion is  extended  to  second-order  perturbation.    The 
magnetic  interaction  term  to  second-order  perturba- 
tion, decreases  rapidly  with  distance  and  is  short- 
range  relative  to  the  Zener  interaction  which  extends 
uniformly  throughout  the  solid.    Re-examination  of  the 
Yosida  calculation  discloses  that  the  long-range  mag- 
netic term  disappears  because  of  certain  free-elec- 
tron approximations  made  for  the  energy  and  density 
of  states  of  the  conduction  electrons.    In  a  more  gen- 
eral forrnulation  d  these  terms,  the  Zener  interactior 
does  ai^>e&r  with  a  coefficient  proportional  to  the  dif- 
ference of  the  density  of  states  and  the  second-deriva 
tive  erf  the  number  of  electrons  (of  a  given  spin)  with 
respect  to  their  energy.    Using  nuclear  magnetic  res- 
onance data,  an  estimation  is  made  that  the  magnitude 
of  the  Zener  term  and  the  short-range  interaction 
term  are  the  same  foV  the  Cu-Mn  alloys  studied  by 
Yosida. 


Miami  U . ,  Coral  Gables ,  Fla . 
EFFECTIVE  MASS  OF  ELECTRONS  IN  GALLIUM 
ARSENIDE,  by  L.  C.  Barcus ,  A.  Perlmutter  and 
J.  Callaway,  Rept.  on  Contract  AF  49(638)62. 
5  Mar  58,  9p.  6  refs.  AFOSR-TN-58-152;  AD-152  I78L 
Order  from  LC  nu$1.80,  ph$1.80  PB  137  659 

The  effective  mass  of  electrons  in  a  sample  of  n  type 
gallium  arsenide  has  been  measured  by  determining 
the  reflectivity  in  the  infrared.  The  value  obtained, 
0.043±  0.005  mQ,  supports  the  hypothesis  that  the 
minimum  of  the  conduction  band  is  at  the  crnter  of  the 
Brillouin  Zone . 
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Michigan  V.  fResearch  Ink 
THE  USE  OF  ELECTROHJMINESCENT 
IN  THERMAL   IMAGING,   b^ 
Project  Michigan,   Contract 
Oct  57,    16p.   11  refs.    2144 
Order  from  LC  mi $2.  40 
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Minerals  Research  Lab. 
Berkeley. 

EFFECT  OF  DILUTE  COPffER  ALLOYING  ON  TOE 

ACTIVATION  ENERGIES  FOR  CREEP  OF  ALUMJ 

NUM  SINGLE  CRYSTALS,  ty  D.   Walton,   L. 

Siepard,  and  J.  E.   Dorn.    Technical  rept. 

on  Contract  Nonr- 222(49).    1  Dec  58,   33p. 

Series  no.   103,  issue  no.   7. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  118 
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The  activation  energies  for 
of  Al  containing  up  to  0.  25% 
tion  were  determined  by  the 
in  temperature  on  the  creep 
about  700^,  alpha  solid  sol 
taming  0. 09%  to  0.  25%  Cu  yi 
energy  of  41,  000  cal/mole. 


creep  of  single  crystals 
Za  in  Alpha  solid  solu- 

irffect  of  small  changes 
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Moore  School  of  Electrical 
Pennsylvania,   Philadelphia. 
MICROWAVE  CRYSTAL 
by  P.  P.  Lombardini.    Quarte 
I  Nov  58-31  Jan  59,   on  Study 
Microwave  Crystal  Diodes 
Energy,   Contract  DA  36-039- 
32p.   3  refs.    Moore  School 
Order  from  LC  mi$3.  00.   ph$<i 


engineering,   U.  of 


DETERIORATION  STUDIES, 
riy  progress  rept.  no.  2. 
of  the  Deterioration  of 
Exxjsed  to  High  Level  RF 

;c-78055.    28  Feb  59, 
rebt.  no.  59-10. 

30  PB  144  155 
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Naval  Ordnance  Lab.  ,  White 
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7  June  58,   83p.   28  refs.   NAVO^l 
Order  from  LC  mi^.  80,  phjl 
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>ak,   Md. 
STUDY  OF  CHRO- 
RITts,  by  Stanley  J.  Pickart. 
D  rept.   6101. 
80  PB  144  048 


The  temperature  dependence  of  the  individual  sub- 
lattice  magnetizations,  as  well  as  the  effect  of  an 
applied  field  upon  the  coherent  magneuc  intensities 
has  been  determined  for  several  of  the  compositions 
studied.    The  subject  of  this  report  is  a  study  of  the 
magnetic  and  crystallographic  properties  of  mixed 
ferrite-chromites. 


Naval  Ordnance  Test  Station.   China  Lake.   Calif 
SEMINAR  ON  SOLID-STATE  PHYSICS,   by  R.  S   Witte 
C.  E.  Mandeville  and  others.    24  June  58.   54p    6  refs  ' 
NOTS  2023.  .       p.   o  rets. 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  049 

Five  selected  subjects  presented  at  the  Seminar  are- 
(1)  Statistical  Mechanics  for  Solids;  (2)  F-Centers  and 
Luminescence;  (3)  Neutron  Diffraction;  (4)  Electron 
Resonance  in  Solids;  and  (5)  Polarons 


Pennsylvania  U.  ,  Philadelphia. 
THE  INFLUENCE  OF  RADIATION  INDUCED  AND 
OTHER   IMPERFECTIONS  ON   THE  MECHANICAL 
THERMAL  AND  OPTICAL  PROPERTIES  OF 
ALKALI  HALIDE  CRYSTALS    by  B.    R.   Rugsell, 
P.   H.   Miller.  Jr.  and  M.   E.   Caspari.   Final  rept    on 
Contract  AF  18(600)561.  July  59,  58p.    15  refs. 
AFOSR-TR-59-123. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB   144  350 

The  research  can  be  divided  into  two  separate  but 
somewhat  related  problems.    One  of  these  is  con- 
cerned with  the  difference  between  the  thermal  ex- 
pansion of  alkali  halide  crystals  when  the  expansion 
is  measured  by  macroscopic  techniques  and  when  it 
is  measured  by  determining  changes  in  the  lattice 
constant  as  a  function  of  temperature  by  x-ray  tech- 
niques.   The  other  part  of  the  program  was  concerned 
with  a  study  of  radiation  damage  from  weak  ionizing 
irradiation  in  alkali  halides,  and  in  particular  KCl 
and  NaCl  crystals. 


Polytechnic  Inst,  of  Brooklyn    N    Y 
COMPOUNDS  WITH  DEFECT  LATTICES.  byE.  Banks 
HAT/mo^'''  ,7o  o'   '  °^^  ^^'28  Feb  57.  on  Contract 
AD-n2a3p''  29  Mar  57.   64p.   20  refs. 

Order  from  LC  mi$3.  90.   ph$10.  80     .     PB  138  208 

An  analysis  of  the  magnetic  effects  of  substitution  in 
single  crystals  of  BaMxFe(i2-x)Oi9  (where  M  =  Al  or 
Ga)  suggests  that  Al  enters  preferentially  in  octahedral 
sites,   while  Ga  shows  preference  for  tetrahedral  sites 
at  low  concentrations,  but  substitutes  randomly  at 
higher  concentrations.    Some  preparations  with  zinc 
and  magnesium  partially  substituted  for  iron  were 
strongly  magnetic.    Some  progress  has  been  made  in 
the  direction  of  preparation  of  copper- iron  selenides. 
A  study  of  color  centers  produced  by  X-irradiation  of 
CdF2.  containing  NaF  and/or  CeF3  in  solid  solution, 
is  reported.       (See  also  PB  138  209) 


Polytechnic  Inst,  of  Brooklyn    N    Y 
COMPOUNDS  WITH  DEFECT  LATTICES    by 
E.  Banks.    Progress  rept.  no.  4,    I  Mar-3l'May  57.  on 


Contract  DA  36-039-sc-71242. 

2  refs.    AD- 140  664. 

Order  from  LC  mi$2.  70,  ph$4. 


25  June  57,   22p. 


80 


PB  138  207 


322 


Some  preparations  in  the  Cu-Fe-Se  system  have  been 
made  at  integral  ratios  of  known  selenides. 
CuFe2Se2  5  yielded  a  weakly  magnetic  material  with 
an  X-ray  pattern  different  from  those  previously  re- 
ported.   Cu2FeSe2  preparation  showed  some  lines  of 
the  CuFeSe2-CuFe2Se3  phase  plus  many  additional 
lines.    On  heating  WO3  in  vacuo  with  Ta205.   new 
tetragonal  phases  were  formed,  having  patterns  simi- 
lar to  those  of  tetragonal  Nag  28^^3-    ^^  samples 
had  lost  oxygen  on  heating,  and  were  colored  blue  to 
green.    A  crystal-pulling  apparatus  was  constructed, 
and  some  details  at  its  operation  are  given.    (See  also 
PB  138  208) 


Raytheon  Mfg.  Co.,  Waltham,  Mass. 
STUDY  OF  SEMICONDUCTOR  MATERIALS  AND 
DEVICES.    Final  rept.  for  1  Oct  55-30  June  57  on 
Contract  NObsr-72537;  [Continuation  of  Contract 
NObsr-57323.    [1957]   95p.    16  refs.    AD-141  843. 
Order  from  LC  mi$5.  40,  ph$I5.  30         PB  137  774 

The  annealing  behavior  was  studied  in  crystals  which 
were  grown  from  quartz  crucibles  and  in  samples 
where  dislocations  were  introduced  by  plastic  bending. 
For  a  deformed  sample  with  a  dislocation  density  d 
lO^/sq  cm,  the  amplitude  of  the  9-m^band  was  re- 
duced appreciably  in  15  min  at  lOOOoC;  the  unde- 
formed  sample  with  a  dislocation  density  of  lO^/sq 
cm  requires  about  12  hr.    Preliminary  light  scattering 
experiments  in  deformed  and  annealed  samples  show 
a  definite  anisotropy  of  the  scattered  intensity  when 
the  light  vector  is  perpendicular  or  parallel  to  the 
dislocation  lines.    Measurements  of  surface  conduc- 
tance on  germanium  and  silicon  indicated  localized 
Surface  states  at  the  semiconductor-semiconductor 
oxide  interface.    Changes  in  structure  were  observed 
following  the  application  of  high  electric  fields  across 
the  oxide  film.    Control  of  the  diffusion  process  for 
device  fabrication  was  improved  to  yield  reproducible 
values  of  Co  and  penetraticwis  of  about  4  x  10^^/cc 
and  0.5  mil,  respectively.    A  new  type  HF  semicon- 
ductor amplifying  device,  the  spacistor,   is  described 
which  utilizes  the  high  field  of  a  reverse  biased 
junction  to  produce  a  very  short  transit  time  for  the 
injected  carriers.    The  device  appeared  operable  at 
microwave  frequencies. 


Rice  Inst.  ,   Houston,   Tex. 
ELECTRON  EMISSION  FROM  PLASTICALLY 
STRAINED  ALUMINUM,   by  W.  D.  Von  Voss  and  F.  R. 
Brotzen.    Technical  rept.  no.  1  on  Contract  Nonr- 
2116(02).    31  Dec  58.   34p.    16  refs.    AD-218  857. 
Order  from  LC  mi $3.  00.  ph$6.  30  PB  143  929 

Aluminum  was  strained  in  tension  under  a  Geiger- 
MtiUer  counter.    Both  the  electron  emission  associated 
with  plastic  deformation  and  the  subsequent  delayed 
emission  were  observed.    An  attempt  was  made  to 
correlate  quantitatively  the  emission  rates  with  the 
mechanical  variables,  i.  e. ,   strain  and  rate  of  defor- 
mation.   The  model  used  for  this  correlation  links 
point  imf)erfections  formed  during  deformation  with 
the  emission  from  the  oxide  surface  film. 


Stanford  Electronics  Labs.  .  Stanford  U.  ,  Calif. 
SPIN- LATTICE  RELAXATION  VIA  HARMCNIC 
COUPLING,  by  W.  S.  C.  Chang.    Rept.   on  Contract 
AF  33(600)27/84.  27  Aug  57.   18p.   8  refs.  Technical 
rept.  na   156-5;  AD-226  020. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  062 

Substantial  experimental  evidence  was  found  for  a  new 
mechanism  erf  spin- lattice  relaxation  which  is  called 
harrTK)nic  cross-  relaxation.    The  relaxation  rate  of 
one  transition  in  a  multi- level  system  (ruby  in  the 
present  instance)  is  found  to  be  drastically  shortened 
when  the  frequency  of  another  transition  is  twice  or  3 
times  the  frequency  of  the  first  transition.    The  effect 
is  observed  with  a  traveling- wave- maser  apparatus  to 
permit  wideband  measurements.    In  one  method,  the 
inversion  ratio  of  a  3- level  maser  pumping  on  transi- 
tion 2-4  and  amplifying  on  2-3  is  found  to  become  un- 
usually high  when  the  idle  or  3-4  frequency  is  one 
third  of  the  1-3  frequency,  and  to  be  small  when  this 
is  not  the  case.    The  idle  transition  is  apparently 
shorted  out  by  harmonic  coupling.    In  another  method, 
which  does  not  involve  any  maser  action,  the  recovery 
of  a  saturated  transition  is  observed  directly  at  vari- 
ous operating  jXDints  including  ones  where  harmonic 
coupling  to  a  transition  at  twice  the  frequency  is  pres- 
ent.   With  a  short  saturating  pulse,  2  (or  more)  re- 
laxation times  ar^  observed.    The  results  indicate  that 
if  harmonic  coupling  is  present,  the  2  transitions 
thermalize  with  each  other  at  a  rapid  rate  (-  10  msec) 
and  then  both  together  thermalize  with  the  lattice  at  a 
slower  rate  (^^100  msec).    A  saturating  pulse  longer 
than  10  msec  brings  both  transitions  to  the  same  tem- 
perature and  only  the  long  relaxation  time  is  observed. 


Westinghouse  Research  Labs.  ,  Pittsburgh,  Pa. 
PARAMAGNETIC  RELAXATION  STUDIES  IN 
MASER  CRYSTALS,  by  J.  G.  Castle,  Jr. 
P.   F.  Chester,  and  P.   E.  Wagner.  Quarterly  rept. 
no.   1  on  Contract  AF  19(604)5589.   8  July  59,  21p. 
7  refs.   Research  rept.  403FD449-R3,  AFCRC-TN- 
59-396. 
Order  from  LC  mi^.  70,  ph$4.  80  PB  144  188 

Conclusions  are  stated  concerning  spin  relaxation 
effects  in  dilute  potassium  chromicyanide. 


Yale,  U.  ,  New  Haven,  Conn. 
LATTICE  IMPERFECTIONS  IN  METALLIC  AND 
IONIC  CRYSTALS;  AND  THE  OPTICAL  ABSORPTION 
EDGE  OF  INSULATING  CRYSTALS  AT  LOW   TEM- 
PERATURES,  by  Arthur  S.   Nowick  and  Robert  G. 
Wheeler.   Rept.  for  1  July  53-28  Feb  59  on  Contract 
AF  18(600)850.    10  Sep  59,   I3p.   8  refs.   AFOSR-TR- 
59-142. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  143  955 

Experiments  on  electrical  properties,  optical  prop- 
erties, internal  friction,  and  elastic  modulus  of  alkali 
halide  and  gold  crystals. 
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Aerosciences  Lab.  ,  General  Electric  Co 

Philadelphia,  Pa. 
TRANSPORT  PROPERTY  EQUATI 
TIALLY  IONIZED  GASES 
Rept.   on  Contract  AF  04<647)269 
15  refs.   Technical  Informati 
Order  from  LC  nii$2.  40,  pht3 
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Tech. ,  Pasadena. 
INTERACTION  OF  ELECTROMAGNETIC 
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54p.  5  refs.  AFOSR-TN-59- 
Order  from  LC  mi$3.60, 
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Possibilities  are  explored  win  regard  to  the  use  of 
microwaves  as  probes  to  stuc  y  ionized  gas  flows.  The 
case  is  studied  where  the  propagating  waves  are  dis- 
turbed by  the  gas ,  rather  than  the  gas  being  disturbed 
by  the  wave  field.  The  distinction  is  mainly  implicit  • 
in  the  strength  of  the  impressed  signal,  and,  to  a 
certain  extent,  in  the  free  chiirge  and  total  particle 
densities.  Waves  of  small  a 
therefore,  no  component  of 
electrons  ,  both  free  and  bou 
turbed.  As  such,  the  treat 
problems  as  the  study  of  the 

ionized  gases  by  microwave 

lems  ot  electromagnetic  com 

through  ionized  gas  layers  . 

is  one  which  starts  from  the 

at  every  opportunity  takes  th 

consistent  with  physical  expeklence,  while  attempting 

to  demonstrate  the  salient  features  of  the  interaction 

with  a  minimum  of  mathemat  cal  encumbrance. 


plitude  are  considered; 
e  gas  other  than  the 

is  significantly  dis- 
nt  is  relevant  to  such 
ha racteri sties  of 

robes ,  and  the  prob- 
unication  into  and 
hroughout,  the  approach 
sic  field  relations  and 
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Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  Ccllege  Park. 
THE  PAIR  DISTRIBUTION  FUNCTION  OF  A  HARD 
SPHERE  BOSE  SYSTEM  CALCULATED  BY  THE 
PSEUDO-POTENTIAL  METHOD,  by  Leopoldo  S.  Colin. 
Rept.  on  Contract  AF  18(600)1315.  Sep  59,  39p. 


7  refs.  Technical  note  BN-18$; 
Order  from  LC  mi$3.00,  ph$  j 


The  pair  distribution  function 
sphere  bosons  has  been  performed 
sphere  potential  by  the  so-ca 


AFOSR-TN-59-928. 
.30         PB  144  293 


for  a  system  of  hard 

replacing  the  hard 
led  pseudo- potential. 


The  problem  has  been  carried  through  using  the  quasi- 
particle  formalism  of  Bogoliubov.  In  this  calculation 
one  considers  a  system  of  bosons  interacting  via  the 
pseudo- potential,  which  can  be  regarded  as  a  weak 
interaction  when  the  system  is  very  dilute.  The 
Hamiltonian  of  the  system  is  diagonalized  by  means  of 
a  canonical  transformation  and  this  has  the  effect  of 
separating  the  energy  into  two  pans ,  one  which  is  the 
ground  state  energy  and  the  other  one  which  corre- 
sponds to  an  ideal  Bose  gas  composed  of  "elementary 
excitations"  or  quasi-panicles  .  This  formalism  was 
applied  to  the  calculation  of  the  pair  distribution  func- 
tion of  our  system.  This  quantity  was  calculated  by 
averaging  over  a  grand  canonical  ensemble  constructed 
with  the  total  number  of  quasi -particles  .   A  result 
which  is  seen  to  be  valid  both  for  the  condensed  and 
gaseous  phases  of  the  system  and  also  for  any  distance 
r  between  the  particles  has  been  obtained.  (See  also 
PB  142  990) 


Microwave  Lab.  ,   Stanford  U.  .  Calif. 
ACTION- TRANSFER  AND  FREQUENCY- SHIFT  RE- 
LATIONS IN  THE  NONLINEAR  THEORY  OF  WAVES 
AND  OSCILLATIONS,   by  P.  A.  Slurrock.    Technical 
note  on  Contract  AF  49(638)415.    Sep  59,  21p.   13  refs. 
M.  L.   rept.  no.  625;  AFCRC-TN-59-892. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  380 

Certain  relations  which  have  arisen  in  the  theories  of 
electrical  networks,  electron  tubes,  plasma  oscilla- 
tions and  particle  accelerators  are  here  shown  to  be 
special  cases  of  general  relations  attributable  to  any 
system  which  may  be  described  by  a  Hamiltonian.    ff 
such  a  system  is  analyzed  into  an  interacting  set  of 
modes  (waves  or  oscillators),   we  find  that  the  rates  of 
transfer  of  action  to  or  from  members  of  a  group  of 
interacting  modes  are  in  integral  ratios,   the  integers 
being  determined  by  the  interaction,   and  are  related 
in  magnitude  to  the  energy  associated  with  the  inter- 
action.   We  find  furthermore  a  conjugate  set  at 
relations  which  lead  to  the  following  statement:  the 
fractional  shifts  in  frequency  of  members  of  a  group 
of  interacting  modes,  when  multiplied  by  the  energies 
in  those  modes,   are  in  integral  ratios,   the  integers 
being  determined  by  the  interaction,  and  are  related 
in  magnitude  to  the  energy  associated  with  the 
interacticHi. 


Microwave  Lab. ,  Stanford  U. ,  Calif. 
THE  EXQTATION  OF  PLASMA  OSCILLATIONS,  by 
P.  A.  Sturrock.  Technical  note  on  Contract  AF 
49(638)415.  Sep  59,  15p.  12  refs  .  M.L.  rept.  no. 
610;  AFCRC-TN-59-891. 
Order  from  LC  mi$2.40,  ph$3.30  PB  143  994 

The  theory  of  Bohm  and  Gross  and  the  experiments  of 
Looney  and  Brown  upon  the  excitation  of  plasma  oscil- 
lations by  the  two- stream  mechanism,  which  appear 
superficially  to  be  in  disagreement,  are  here  shown 
to  be  compatible  with  each  other  and  with  related 
experiments . 


Stanford  Electronics  Labs.  .  Stanford  U.  ,  Calif. 
THE  BENNETT  PINCH,   by  O.  Buneman.    Rept.  on 
Contract  AF  19(604)1847.    17  June  59,   33p.    13  refs. 


Technical  rept.  no.  104-2;  AFCRC-TN-59-555. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  143  972 

A  fully  covariant  description  of  the  Bennett  Pinch  is 
given,  valid  even  for  relativistic  temperatures,  and 
a  rigorous  procedure  for  testing  its  stability  with 
respect  to  all  kinds  of  perturbation  is  outlined. 


University  Coll.   of  North  Staffordshire  (Gt.  Brit). 
QUANTUM  MECHANICS  OF  ATOMS,    MOLECULES 
AND  CRYSTALS    Annual  technical  rept.  ATR  no.  1, 
I  Oct  58-30  Sep  59,   on  Molecular  Quantum  Theory, 
Contract  DA  91-508-EUC-390.    30  Oct  59,  41p. 
24  refs. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  469 

Progress  has  been  made  in  the  following  fields:   The 
Water  Molecule.    The  Graphite  Layer.    Many-Electron 
Quantum  Mechanics  (General  Theory).    Automatic 
Computation.    Three-  and  Four-  Electron  Systems. 
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Armour  Research  Foundation,  Chicago,  111, 
THE  MECHANICAL  PROTECTION  OF  THE  W/Ir 
THERMOCOUPLE,  by  Gary  Steven  and  Walter  C. 
Troy.  Rept.  no.  22,  5  Sep-7  Oct  49.  13  Oct  49.  7p. 
NEPA  1185-ARM-23;  AD- 206  716. 
Order  from  LC  mi$1.80,  ph$1.80  PB  138  452 

Two  zirconia  tube  shielded  W/Ir  thermocouples  and  an 
Ir/60%  Rh,40%  Ir  thermocouple  were  tested  at  2000°C 
in  oxidizing  surroundings  .  The  W/Ir  thermocouples 
were  operated  in  neutral  atmospheres  .  Both  ceramic 
tubes  failed  during  the  heating  period  of  the  furnace. 
A  recalibration  of  the  Ir/60%  Rh,40%  Ir  thermocouple 
after  a  17-hour  campaign  at  high  temperature  showed 
only  a  slight  loss  in  thermal  emf  output.  Furthermore, 
the  weight  loss  at  2000^  in  moderately  oxidizing  at- 
mosphere was  of  a  nriagnitude  that  would  permit  100 
hours  of  service  at  temperature.  Safety  equipment 
was  added  to  the  furnace  set-up.  Alimina  and  beryllia 
protected  W/Ir  thermocouples  are  now  ready  for  high 
temperature  stability  tests.    (See  also  PB  138  456) 


Ballistic  Research  Labs  . ,  Aberdeen  Proving  Ground, 

Md. 
CONDUCTION  OF  HEAT  IN  ONE-DIMENSIONAL 
MANIFOLDS  WITH  ARBITRARY  INTERNAL  HEAT 
SOURCES,  by  John  F.  Deilef.   May  56,  19p.  2  refs. 
Rept.  no.  980. 
Order  frxjm  LC  mi$2.40,  ph$3.30  PB  144  083 

The  general  problem  of  heat  conduction  in  one- 
dimensional  manifolds  composed  of  two  substaiKes  of 
different  conductivities  and  with  arbitrary  internal 
heat  sources  is  here  formulated  and  a  general  formal 
solution  to  the  problem  is  obtained  by  operator 
methods  .  Of  the  several  special  cases  discussed  the 
most  general  is  that  of  internal  sources  of  exponential 
type.  An  existence  theorem  for  one  aspect  of  the  gen- 
eral problem  is  included. 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R.  I. 
TRANSIENT  THERMAL  STRESSES  IN  A  SEMI- 
INFINITE  SLAB,  by  Walter  Jaunzemis  (Pennsylvania 
State  U. )  and  Eli  Sternberg.    Technical  rept.  no.  5  on 
Contract  Nonr-562(25).    Jan  59,  43p.  9  refs. 
562(25)/5. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  404 

This  investigation  is  concerned  with  the  transient 
temperature  and  thermal -stress  distribution  generated 
in  a  semi-infinite  slab  if  a  finite  segment  of  its  edge 
is  subjected  to  a  sudden  uniform  change  in  tempera- 
ture.   The  slab  is  supposed  to  be  free  from  external 
loads  and  its  faces  are  assumed  to  be  insulated.    Ex- 
act solutions  in  series  form  are  obtained  both  for  the 
heat-conduction  problem  and  for  the  associated  thermo- 
elastic  problem.    The  latter  is  treated  quasi-statically 
within  the  classical  two-dimensional  theory  of  elastic- 
ity.   The  thermal  stresses  appropriate  to  the  general- 
ized plane-stress  solution  vanish  identically  in  the 
limit  as  time  tends  to  infinity.    (See  also  PB  140  512) 


Columbia  U. ,   New  York. 
TRANSPORT  PROPERTIES  OF  GASES  AT  HIGH 
TEMPERATURES,  by  Charles  F.  Bonilla.    Final 
rept.  on  Contract  Nonr-266(ll).    10  Feb  58,  2p. 
CU-20-58-Nonr-266(ll)-Ch.Ei  AD- 153  026. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  328 

TTie  following  technical  activities  were  completed: 
(1)  a  mathematical  analysis  d  the  temperature 
fluctuations  of  a  hot-wire  surrounded  by  a  gas  and 
heated  with  alternating  current  superimposed  on 
direct  current,  including  amplitude  and  phase  lag  of 
the  temperature  wave  behind  the  power  wave,  as  a 
function  of  the  thermal  diffusivity  of  the  surrounding 
gas;  (2)  construction  and  testing  of  a  tungsten  hot- 
wire cell,  and  the  circuitry  required  to  carry  out  the 
determination  experimentally;  (3)  the  viscosities  of 
argon,  steam,  and  heavy-water  vapor  were  measured 
in  a  capillary  efflux  viscometer  at  atmospheric  pres- 
sure up  to  1600^;  and  (4)  the  viscosities  of  steam- 
nitrogen  mixtures  were  measured  in  a  modified 
capillary  efflux  viscometer  at  atmospheric  pressure 
from  350°  to  860^0. 


Illinois  U.   Engineering  Experiment  Station,  Urbana. 
EFFECT  OF  HEAT  TRANSFER  ON   FLOW   FIELD 
AT  LOW   REYNOLDS  NUMBERS  IN  VERTICAL 
TUBES,  by  Edward  M.    Rosen  and  Thomas  J.   Hanratty. 
Technical  rept.   no.   8  on  Contract  DA  11-022-ORD- 
1707.   Oct  59,.248p.  61  refs. 
Order  from  LC  mi$ll.  10,  ph$41.  10        PB  144  030 

Variation  of  density  and  viscosity  with  temperature 
may  cause  distortions  in  the  flow  field  and  affect  the 
rate  of  heat  transfer  to  fluids  flowing  in  vertical  tubes. 
Under  relatively  mold  conditions  of  heating  and  cool- 
ing with  a  constant  temperature  wall  these  distortions 
may  be  large  enough  to  change  the  parabolic  velocity 
profile  associated  with  isothermal  flow  to  such  an  ex- 
tent that  the  flow  becomes  unstable  and  breaks  down 
into  turbulence.    For  heating  in  upflow  it  was  found 
experimentally  that  unstable  flows  exist  when  the  cen- 
ter line  velocity  drops  to  zero  (inversion  point)  and 
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may  even  exist  under  milder  conaitions.  For  cooling 
in  upflow  unstable  flows  apt>eared  to  arise  under  only 
slightly  more  severe  condilions  than  are  necessary  to 


cause  the  velocity  gradient 
(See  alsoPB  142  059) 


Institute  of  Flight  Structu^s,   Columbia  U.  , 

New  York. 
HEAT  CONMTION  IN  A 
Stephen  J.  Citron.    Technic4l 
Nonr- 266(20).    Jan  59,  96p. 
ONR266(20)-CE. 
Order  from  LC  mi$5.  40 


at  the  wall  to  go  to  zero. 


KfELTING  SLAB,   by 

rept.  no.  15  on  Coniraa 
28  refs.    CU- 15-59- 


plj$15.  30 


PB  144  260 


The  behavior,   after  the  initjiation  of  melting,   of  a  slab 
insulated  on  one  side  and  subjected  to  a  heat  input 
varying  arbitrarily  with  time  on  the  other  is  studied. 
A  method  of  successive  approximations  is  developed 
which  requires  the  solution  pf  an  ordinary  non-linear 
differential  equation.    Curves  of  melt-thickness  versus 
time  are  presented  for  a  constant  heat  input  and  for  a 
typical  heat  input  incurred  l^a  body  descending 
through  the  atmosphere. 


Mellon  Inst.  ,   [of  Industrial  Research]  Pittsburgh. 

Pa. 
ON  THE  THERMOSTATICS]  OF  CONTINUOUS 
MEDIA,   by  Bernard  D.   CoUvms\  and  Walter  Noll 


on  Contract 
July  59,  77p.    15 


(Carnegie  Inst,   of  Tech. ).   Rept. 

AF  49(638)541  arel  NSF-G  sisO. 

AFOSR-TN-59-852;  AD-2251435. 

Order  from  LC  mi$4.  50,  p»^$I2.  30  PB  144  320 

Contents: 

Mechanical  preliminaries 

Thermomechanic  states 

The  caloric  equation  of  stat<; 

The  isotropy  group 

Forces,  stresses,  and  work 

Definition  of  thermal  equilibrium 

CoiKlitions  for  thermal  equilibrium 

The  fundamental  postulates 

An  alternative  axionnatizatiab 

Infinitesimal  deformations  ftom  an  arbitrary  state 

Sjmple  fluids 

Isotropic  materials 

The  free  energy 

Thermal  stability 

Mechanical  stability 

Gibb's  thermostatics  erf  fluids 


Michigan  U.  Research  Inst  ,  Ann  Arbor. 
AN  EXPERIMENTAL  INVESTIGATION  OF  TTiE 
POSSIBILITY  OF  ACHIEVING;  A  STANDING  DE- 
TONATION WAVE,  by  J.  A.  NichoUs,   E.  K. 
Debora,and  R.  S.  B.  Ong.    ptnal  rept.  2284-23-F; 
AFOSR-TR-59-132;  AD-226  658. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  143  908 


refs. 


The  properties  erf  gaseous  detonation  waves  and 
the  conditions  that  must  be  n^et  to  generate  stable 
waves  are  described  and  discussed,  as  is  the  exper- 
imental facility  which  evolved  as  a  result  of  these 
considerations.    Preliminary  experiments  leading  to 
the  first  known  case  of  a  sul^ilized  detonation  wave 
(probably  very  close  to  the  Ohapnan-Jouguet  case) 


are  also  described.    In  these  experiments  an  igni- 
tion time  delay  has  been  detected  between  the  shock 
wave  and  onset  of  combustion.    It  appears  that  this 
experimental  technique  has  great  potential  in  the 
study  at  chemical  kinetics  as  well  as  in  the  study  of 
stabilized  detonation  waves.    Preliminary  analytical 
work  on  the  stability  of  a  plane  detonation  wave  is 
discussed. 


Midwest  Applied  Science  Corp.  .  Lafayette,  Ind. 
PERIODIC  TEMPERATURE  DISTRIBUTION  IN 
LAMINATED  SOLIDS,   by  Richard  J.  Grosh.    Rept. 
on  Research  on  Application  of  the  Theory -Practice 
of  Electric  Circuits  to  the  Study  of  Transients  in 
Thermal  Insulation.   Contract  AF  33(616)5623. 
July  59.  29p.  37  refs.    WADC  Technical  note  59-185. 
Order  from  OTS  $0.  75  PB  161  292 

Periodic  heat  conduction  in  plane,  cylindrical,  and 
spherically  laminated  solids  is  considered.    Attention 
is  given  to  cases  of  isotropic  laminates,  with  con- 
stant product  of  density  and  specific  heat  and  space 
varying  thermal  conductivity,  after  the  transient 
period  state  has  disappeared.    Special  attention  is 
paid  to  treating  these  problems  by  matrix  methods  as 
suggested  by  the  analogy  of  this  problem  with  elec- 
trical four  terminal  networks.    Finally,  these  mathe- 
matical methods  are  used  to  study  the  distributed 
parameter  approximation  of  a  plane  laminated  solid 
and  in  this  way  give  some  indication  of  the  differences 
between  steady  state  and  transient  measurements  of 
thermal  properties  for  porous  insulating  materials. 
The  results  indicate  that,  to  a  first  approximation,  a 
definite  difference  exists.    The  magnitude  of  the  dif- 
ference depends  on  the  difference  in  thermal  proper- 
ties for  the  matrix  and  interstice  material  and  the 
type  transient.    Nusselt's  idealization  of  porous 
thermal  insulation,  a  parallel  fissured  body,  was 
used  throughout  the  calculations. 


Naval  Ordnance  Lab.  ,  White  Oak.  Md. 
A  METHOD  FOR  THE   RAPID  NUMERICAL  SOLU- 
TION OF  THE  HEAT  CONDUCTION  EQUATION 
FOR  COMPOSITE  SLABS,  by  Julius  W.  Enig. 
20  Aug  59,   22p.   2  refs.    NAVORD  rept.  6666. 
Order  from  LC  mi$2.  70.  ph$4-  80  PB  144  193 

TVo  boundary  conditions  encountered  in  the  heating  of 
one-dimensional  double  slabs  are  the  following:  the 
heat  flux  is  given  at  the  inner  surface  and  (a)  the  heat 
flux  or  (b)  the  temperature  is  prescribed  at  the  outer 
surface.    In  this  paper,  a  method  is  developed  which 
f)ermits  the  rapid  calculation  of  (1)  any  given  interior 
point  temperature,  and  (2)  the  outer  surface  tempera- 
ture or  flux  for  (a)  or  (b)  respectively,  without  com- 
puting other  interior  point  temperatures.    The  partial 
differential  equations  are  integrated  in  terms  of  an 
arbitrary  outer  surface  temperature,  the  solution 
joined  to  the  remaining  boundary  condition,  and  the 
resulting  integral  equation  evaluated  for  the  outer 
surface  temperature  or  flux  by  ^  simple  numerical 
scheme.    The  method  performs  an  exact  integration 
over  the  space  dimension.    Hence,  once  the  outer  sur- 
face temperature  is  determined,  the  interior  tempera- 
tures are  computed  by  exact  formulae.    Numerical 
solutions  are  compared  to  an  exact  solution  for 
accuracy  and  to  other  numerical  schemes  for  speed. 
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Naval  OrdnarK;e  Test  Station,  China  Lake,  Calif. 
DESIGN  AND  USE  OF  FINE  WIRE  THERMO- 
COUPLES FOR  RESEARCH,   by  Maynard  H.  Hunt. 
Sep  59,  37p.   17  refs.  NOTS  TP  1919,  NAVORD 
rept.  5828. 
Order  from  LC  nii$3. 00.  ph$6.  30  PB  144  481 

The  work  of  several  investigators  in  the  field  of  heat 
transfer  to  fine  wires  in  air  is  summarized,  and 
empirical  relationships  established.    The  construc- 
tion of  fine  therntKxrouples  is  described,  with  em- 
phasis on  the  practical  aspects  of  the  problem,  and 
several  specialized  probes  are  described. 


Wave  Propagation 


[American  Radio  Relay  League.  West  Hartford, 

Conn.  ] 

A  STUDY  OF  TRANSEQUATORIAL  SCATTER  PRO- 
PAGATION.  Final  rept.  on  Contract  AF  19(604)2171. 

1959]  27p.  5  refs.  AFCRC-TR- 59-262. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  235 

The  ARRL-IGY  Propagation  Research  Project  was 
organized  to  collect  and  utilize  observations  by  ama- 
teur radio  operators  in  the  very  high  frequency  range. 
Bands  available  to  them  are  one  or  more  of  the  follow- 
ing (depending  on  location):  50-54,  70-72.   144-148, 
220-225  and  420-450  Mc.    The  large  number  of  such 
stations  and  their  considerable  activity  more  than  off- 
set the  inability  to  make  precise  quantitative  meas- 
irements.    The  well-known  enthusiasm  of  the  "hams" 
insured  full  cooperation  from  a  network  of  observers 
not  economically  possible  to  duplicate  in  any  other 
manner. 


Bolt,  Beranek.  and  Newman.   Inc.  ,  Cambridge.  Mass. 
INPUT  IMPEDANCE  OF  A  BEAM  COUPLED  TO  A 
PLATE,  by  George  L.  Lamb,  Jr.    Rept.  on  Contract 
Nonr -2322(00).    19  Dec  58.  3lp.    Rept.  no.  603. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  143  979 

TTie  present  report  analyzes  the  motion  of  an  infinite 
elastic  beam  attached  to  an  infinite  elastic  plate,  and 
excited  by  a  localized  harmonic  force.    The  interesting 
physical  features  of  the  bar-plate  problem  are  illus- 
trated in  a  simplified  manner  by  considering  first  an 
infinite  string  attached  to  an  infinite  membrane.    The 
results  for  the  beam-plate  system  may  be  expressed 
ill  terms  of  two  parameters.  k^L  and  r.    The  parame- 
ter ktjL  describes  the  frequency  dependence  and  degree 
of  coupling  erf  the  beam  to  the  plate,  increasing  with 
increasing  frequency  and  with  decreasing  degree  of 
coupling.    At  very  low  forcing  frequencies,  the  plate 
stiffness  combines  with  the  bar  mass  to  reduce  the 
input  impedance  of  the  coupled  system.    At  higher 
frequencies  the  impedance  is  essentially  that  of  an 
uncoupled  bar.    The  parameter  r  is  the  ratio  of  wave- 
length on  the  plate  to  wavelength  on  the  bar. 


Brown  U.  Div.  of  Engineering,  Providence,  R.  I. 
A  LINE  SOURCE  ON  AN  INTERFACE  BETWEEN 
TWO  MEDIA,  by  V.  M.  Papadopoulos  ,  Scientific 


rept.  no.  5  on  Research  Directed  Toward  the  Study 
of  Radiation  of  Electromagnetic  Waves ,  Contracts 
AF  19(604)4561  and  Nonr- 562(24).  July  59,  16p. 
8  refs.  AF-4561/5;  AFCRC-TN-59-564. 
Order  from  LC  mi$2.40,  ph$3.30  PB  144  Oil 

The  velocity  and  pressure  field  of  an  unsteady  line 
source  is  calculated  by  a  similarity  method  when  its 
strength  is  xaken  to  have  a  step-function  time  de- 
pendence. The  acoustic  approximation  is  used  in  the 
case  when  the  source  lies  on  the  stationary  plane 
interface  between  homogeneous  fluids  of  different 
density;  the  velocity  of  sound  in  each  fluid  is  also 
different.  The  time  derivative  of  the  solution  in 
section  1  of  this  acoustic  problem  gives  the  velocity 
potential  when  an  acoustic  line  pulse  occurs  in  the 
surface  of,  say,  a  deep  sea.  This  is  a  first  order 
solution  in  which  the  interaction  of  the  acoustic   dis- 
turbance above  and  below  the  interface  is  examined. 
The  solution  in  section  1  is  also  of  direct  application 
in  electromagnetic  theory.  TTiis  is  discussed  in 
section  3. 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca.  N.  Y. 
THE  NATURE  OF  FADING  PATTERNS  OF  OB- 
LIQUE INCIDENCE  RADIO  SIGNALS  RECEIVED  AT 
MIDDLE  LATITUDES  DURING  CERTAIN  IONO- 
SPHERIC DISTURBANCES,  by  Peter  Ford  Nicholson. 
Technical  rept.  no.  47  c«i  Studies  on  Propagation  in 
the  Atmosphere.  Contract  DA  36-039- sc- 74903. 
18  Aug  58.  92p.  24  refs.  Research  rept.   EE  372. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  144  175 

The  fading  of  tone  modulated  CW  transmissions  from 
Ottawa,  Canada,  and  Washington.  D.  C.  ,  have  been 
recorded  for  a  period  of  approximately  two  years.  A 
close  inspection  of  these  records  has  been  executed 
with  the  particular  intention  of  arriving  at  some  ex- 
planation for  the  fast-flutter  fading  observed  during 
disturbed  periods.    It  was  found  that  on  a  qualitative, 
as  well  as  on  a  statistical  basis,  the  fading  of  the  re- 
ceived signal  varied  with  both  type  and  intensity  of 
disturbance.    In  the  presence  of  an  aurorally  disturbed 
ionosphere,  the  character  of  fading  was  described  as 
j)eaky  random.    Fading  during  spread  F  is  again  of 
the  fast-flutter  type.   If  sp>oradic  E  is  the  predominat- 
ing disturbance,  an  important  feature  of  the  fading  is 
the  presence  of  large  variations  in  signal  strength. 
Distortion  of  voice  modulated  signals  in  the  high  fre- 
quency band  may  be  described  qualitatively  as  ranging 
from  a  slight  tremolo  during  a  mild  disturbance  to 
almost  complete  unreadability  for  severe  conditions. 
In  the  present  exjjeriment  if  was  found  that  distortion 
increased  with  both  the  amplitude  of  components  in 
the  fading  spectrum  and  the  extent  to  which  higher 
components  were  present.    Tlie  relationship  between 
fading  rate  and  transmission  frequency  has  been  in- 
vestigated, and  the  results  given.    A  relatively  simple 
derivation  for  the  frequency  independence  of  the  for- 
ward scattering  is  found  in  Appendix  IL 


Electrical  Engineering  Research  Lab.  ,  U.  of  Texas, 

Austin. 
REFLECTION  OF  CENTIMETER    AND  MILLI- 
METER RADIO  WAVES  FROM  THE  SURFACE  OF 
A  SMALL  LAKE,  by  A.  W.  Straiton,  J.  R.  Gerhardt 
and  others.  Rept.  on  Contract  Nonr-375(01). 
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15  May  52.  26p.  5  refs.   Rej^.  no.  63,  ATI- 194  010. 
Order  from  LC  mi$2.  70,  phK  80  PB  144  370 


Reflection  from  the  surface  bf  a  small  lake  was  meas- 
ured at  wavelengths  of  9,  3.  !2  and  0.  86  centinraeters 
with  wind  speeds  over  the  la|ce  ranging  from  four  to 
twenty  miles  per  hour.    TTie|path  length  used  was  1430 
feet  and  grazing  angles  up  tc^  3  degrees  were  reached. 
Both  horizontal  and  vertical  polarizations  were  used. 
TTie  nine  and  three  centimeter  fields  at  a  given  height 
fluctuated  less  than  one  deci  >el  with  time  and  their 
height-gain  curves  were  eas  ly  identified  with  those 
predicted  by  the  interference  of  a  direct  and  a  surface 
reflected  wave.    The  characteristics  of  the  eight  and 
six  tenths  millimeter  waves  ^^aried  considerably  with 
the  degree  of  surface  roughness.    On  the  calmest  day, 
the  time  variation  of  the  signal  at  a  maximum  on  the 
height- gain  run  was  less  thai  one  decibel.    The  san« 
variation  increased  to  one  aid  one-half  decibels  when 
the  wind  speed  was  thirteen   miles  per  hour  and  to  ten 
decit>els  when  the  wind  was  twenty  miles  per  hour. 
The  reflection  coefficient  cu -ves  for  the  various 
wavelengths  and  wind  conditijns  are  shown  in  the 
report. 


Electrical  Engineering  Res^rch  Lab,,  U.  of 

Texas ,  Austin. 
STUDIES  OF  2.15mm  PROPAGATION  AT  AN 
ELEVATION  OF   4  Kms  AND  THE  MILLIMETER 
ABSORPTION  SPECTRUM,  by  C.  W.  Tolbert, 
A.  W.  Siraiton,  and  J.  H.  D<)uglas  .   Rept.  on  Con- 
tracts Nonr- 375(01)  and  Nont-375<07).    1  Nov  58, 
IBp.  6  refs.  Repc.  no.  104.  ' 
Order  from  LC  mi$2.40,  ph0.3O  PB  144  074 

The  water  vapor  losses  at  a  Wavelength  of  2.15  milli- 
meters were  found  to  be  0.  I^  db/km/gram/m^  at  an 
elevation  of  4  kilometers  .  Otygen  losses  at  the  4  km 
elevation  were  unmeasureabl/  small  and  the  scintil- 
lation of  the  signal  over  a  1.;'3  km  path  was  less  than 
0,2  decibel.  A  calculated  wa:er  vapor  and  oxygen  ab- 
sorption spectrum  of  the  milJimeter  wavelengths, 
using  the  Van  Vleck-Weisskorf  equation  and  line 
breadth  constants  of  0,27  cm 


spectively,  was  found  to  fit  tlie  measured  values  of 


absorjxion  at  wavelengths  erf 
2, 15  mm  much  better  than  do 
line  breadths  of  0.1  cm"^  for 
0.02  cm" ^  for  oxygen. 


1  and  0.02  cm"! 


re- 


1,6,  4.3,  3.35  and 
the  normally  accepted 
water  vapor  and 


ences,  New  York  U. 


Institute  of  Mathematical  Sc 

N.  Y. 
FIELDS  IN  THE  NEIGHBORF|oOD  OF  A  CAUSTIC, 
by  Irvin  Kay.    Rept.  on  Contract  AF  19(604)3495. 
Sep  59.  23p.  4  refs.    Research  rept.  no.  EM- 138; 
AFCRC-TN-59-567. 
Ordei-  from  LC  mi$2.  70,   ph$^l.  80  PB  143  971 


Starting  with  Picht's  solution  ^f  the  wave  equation  in 

the  form  of  an  integral  of  plare  waves  over  a  caustic 

we  derive  expressions  for  the 

entirely  on  the  geometry  of  th 

totic  evaluation  of  Picht's  int 

gives  the  desired  result  whic 

different  forms  depending  on 

the  field  is  being  observed.    I 

the  asymptotic  field  occurs  in  _^ 

ray  field  to  the  caustic  or  from  a  regular  part  of  the 

caustic  to  a  cusp. 


solution  which  depend 
problem.    An  asymp- 
ral  for  high  frequencies 
can  have  a  number  of 
le  precise  region  where 
particular,  a  change  in 
going  from  the  regular 


Michigan  U.  Research  Inst.  .  Ann  Arbor. 
A  THEORETICAL  METHOD  FOR  THE  CALCULA- 
TION OF  THE  RADAR  CROSS  SECTIONS  OF  AIR- 
CRAFT AND  MISSILES,  by  J.  W.  Crispin.  Jr. .  R.  p. 
Goodrich,  and  K.  M.  Siegel.    Rept.  on  Contract 
AF  19(604)1949.    July  59,  41 4p.   143  refs.    2591-1-H- 
AFCRC-TN-59-774. 
Order  from  LC  mi  $11.  10.  ph$63.  60        PB  144  373 

The  problem  of  characterizing  the  radar  properties  of 
complex  targets  is  such  as  to  forbid  a  precise  deline- 
ation of  the  methods.    That  this  obtains  will  be  made 
clear  below  as  we  point  out  the  methods  by  means  of 
examples.    We  will  find  that,  although  the  formal  solu- 
tions are  known,   the  application  of  them  to  a  given 
radar  target  usually  leads  to  such  complicated  and  in- 
volved treatments  as  to  render  these  formal  solutions 
practically  useless.    What  is  necessary  is  to  first 
approximate  the  complex  target  by  a  collection  of 
simple  shapes,  to  next  find  appropriate  methods  of 
characterizing  the  radar  properties  of  the  simple 
shapes,  and  finally  to  recombine  the  simple  shapes 
along  with  their  radar  characteristics  to  give  a  useful 
radar  description  of  the  original  complex  target. 


Raytheon  Mfg.   Co.  ,  Wayland,   Mass. 
IONOSPHERE  PROPAGATION  STUDIES,   by  Leonard 
C.    Edwards  and  D.    E.    Lindsay.   Scientific  r^pt, 
no.  2-7,    15  Sep  58-15  Mar  59,  on  Contract 
AF  19(604)2246.    15  Apr  59,   36p.   2  refs.   AFCRC- 
TN-59-559. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  144  379 

The  material  in  this  report  comprises  the  start  of 
the  third  consecutive  year  of  measurements  over  this 
HF  forward  scatter  link.    TTie  results  of  the  meas- 
urements indicate  very  little  change  in  the  signal 
levels  for  corresponding  periods  during  the  three 
years.    During  the  early  pan  of  this  period,  changes 
were  being  incorporated  into  the  Grand  Bahama  Island 
station  and  recording  of  the  Greencastle  signal  there 
was  not  possible.    Some  measurements  were  made 
during  February  and  March,  but  the  signal  to  noise 
ratio  was  very  poor.    There  is  some  indication,  as 
there   was  in  the  case  of  29  mc  operation,  that  the 
signal  level  on  22  mc  is  about  10  db  higher  than  ex- 
pected.   Confirmation  of  this  would  be  dependent  on  a 
better  knowledge  of  the  gain  realizable  for  the  an- 
tennas being  used  for  the  two  links  being  compared. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Applied  Mathematics  and  Statistics  Lab.  ,   Stanford 
U. ,  Calif. 

A  MEASURE  OF   THE  EFFORT  REQUIRED  TO  IN- 
CREASE RELIABILITT,  by  Arthur  Albert.    Technical 
rept.  no.  43  on  Contract  N6onr-251(40).  5  Nov  58,   15p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  317 

In  this  case,  failures  in  th^  system  occur  because  so 
many  components  are  involved.    The  results  are  there- 
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fore  not  necessarily  applicable  to  the  case  where  the 
system  is  unreliable  because  a  few  constituent  compo- 
nents are  highly  unreliable.    A  compromise  method 
would  consist  of  estimating  the  reliability  of  sub-sys- 
tems.   In  order  to  arrive  at  a  good  experimental  de- 
sign, some  method  for  judging  the  effort  involved  in 
improving  the  reliability  of  a  sub- system  should  be 
defined.    For  the  sake  of  a  preliminary  study,  we  shall 
consider  the  simplest  possible  system,  the  so-called 
series  system. 


Naval  Research  Advisory  Committee,   Department 

of  the  Navy.  Washington,  D.  C. 
BASIC  RESEARCH  IN  THE  NAVY.    A  REPORT  TO 
THE  SECRETARY  OF  THE  NAVY,   by  Arthur  D. 
Little,   Inc.    Rept.  on  Contract  Nonr-2516(00). 
1  June  59.   2  vols.   57  refs. 
Order  from  OTS  $7.  00(2  vols. )  PB  151  925 

Contents: 

Volume  I.    Principal  findings 

Chap.    1.    Introduction 

Chap.   2.    Navy  dependence  on  technology  -  a  brief 
history:  A  new  era;  Rise  (rf  the  Office  of  Naval 
Research 

Chap.  3.    Basic  research  -  an  orientation:  What  is 
basic  research?  The  shock  wave  -  a  case  history; 
Strength  in  science  indicated  by  Nobel  prizes 

Chap.  4.  The  relation  of  basic  research  to  the  mis- 
sions of  the  Navy:  Radar  -  a  case  history;  The  tran- 
sistor -  a  case  history;  Importance  of  the  competent 
man;  Requirements  for  coupling  between  segments  of 
the  research  process;  Supplementary  benefits  of  Navy 
basic  research;  Fields  of  science  related  to  the  mis- 
sions of  the  Navy 

Chap.  5.    An  approach  to  establishing  a  proper  level  of 
Navy  participation  in  basic  research:  Comparison  of 
Navy  and  industry  basic  research  allocations;  Some 
of  the  problems  of  increasing  Navy  basic  research; 
A  proposed  mathematical  model  of  the  research 
process 

Volume  11.    Memoranda 

A.  Method  of  Approach 

B.  Mathematical  model 

C.  Manpower  studies 

D.  Chronology  of  naval  technical  developments 

E.  References  and  source  material 


New  York  U.     N.  Y. 
A  STUDY  OF  CYRILLIC  PRINTING  TYPES  IN 
RUSSIAN  TECHNICAL  LITERATURE,   WITH 
SPECIAL  REFERENCE  TO  THEIR  APPLICABILITY 
TO  SYSTEMS  OF  AUTOMATIC  PRINT  READING, 
by  Charles  Boni.    Rept.  on  Russian  Type  Study, 
Contract  AF  30(602)1824.    28  Apr  59,   190p.    RADC- 
TR-59-35;  AD-211  938. 
Order  from  LC  mi$8.  40,  ph$28.  80  PB  143  945 

An  investigation  of  Russian  type  styles  was  con- 
ducted on  recent  and  current  printing  of  Russian 
technical  literature  to  gather  data  of  potential  signif- 
icance in  the  design  at  a  character-discriminating 
device  for  scanning  that  literature.    The  following 
subject  areas  were  selected  for  investigation  and 
study:  (1)  physical  characteristics  d  Russian  publi- 
cations, with  special  reference  to  papers  and  inks; 
(2)  formal  characteristics  at  the  Cyrillic  types  used 


in  current  Russian  publications,  including  a 
comparison  with  Latin  alphabet  characters;  (3)  light- 
reflectance  properties  of  pages  at  Russian  publica- 
tions according  to  the  imprint  patterns  left  by  the 
inked  type  on  the  paper;  (4)  typographic  character- 
istics of  Russian  technical  printing;  (5)  Russian 
proofreading,  with  special  reference  to  typographic 
errors  and  sudi  linguistic  errors  as  misspellings 
and  transpositions;  and  (6)  trends  and  developments 
in  print  of  Russian  Technical  publications. 


Office  of  Ordnance  Research,   Darham,  N.  C, 
PROCEEDINGS  OF  THE  CONFERENCE  [NO,   4] 
ON  THE  DESIGN  OF  EXPERIMENTS  IN  ARMY 
RESEARCH,   DEVELOPMENT,   AND  TESTING 
SPONSORED  BY  THE  ARMY  MATHEMATICS 
STEERING  COMMITTEE  CONDUCTED  AT  THE 
QUARTERMASTER   RESEARCH  AND  ENGINEERING 
CENTER  22-24  OCTOBER,   1958,    Aug  59,   241p, 
36  refs,    Rept.  no.  59-2. 
Order  from  LC  mi$ll.  10,  ph$37.  80         PB  143  833 

Contents: 

Errors  of  the  third  kind  in  statistical  consulting 

The  AASHO  road  test  as  an  example  of  large  scale 

tests 
Multiple  correlation  of  mechanical  with  ballistic 

properties  of  armor  plate 
Analysis  of  cathode  interface  resistance  equipment 
Experimental  designs  for  bio-assay  with  Pathogens 
The  application  of  experimental  designs  to  radar 

systems  data 
Effects  of  ballistic  and  meteorological  variations  on 

the  accuracy  of  artillery  fire 
Characteristics  of  various  methods  for  collecting 

sensitivity  data 
Establishing  and  testing  criteria  for  trajectory 

smoothing 
Evaluation  by  indirect  means  of  effects  of  bacteria  on 

an  unchallenged  host 
Determination  of  performance  criteria  for  (Quarter- 
master corps  functions 
Program  for  the  inter  laboratory  determination  of 

compression  set  of  elastomers  at  low  temperatures 
An  appraisal  of  sequential  analysis  under  conditions 

restricted  by  the  requirements  for  advanced 

scheduling  and  programming 
Simplified  computational  procedures  for  estimating 

parameters  of  a  normal  distribution  from  restricted 

samples 
Statistical  problems  associated  with  missile  testing 
Application  of  sequential  type  design  and  analysis  to 

field  tests 
A  discourse  on  a  sequential  observational  program 

used  in  a  study  of  a  response  surface  for  a  complex 

weapons  system 
Some  statistical  aspects  at  preference  and  related 

tests 
Statistical  methods  applied  to  the  textile  industry 


Syracuse  U.   Research  Inst. ,  N.   Y. 
MULTIDIMENSIONAL  INFORMATION  THEORY, 
by  Walter  R.  Baum  and  Stanford  Goldman,    Annual 
rept.  no.   1  through  1  July  58  on  Contract  Nonr- 
669(10).    Dec  58,   Up.    1  ref.    Rept.  no.   EE494- 
5812A, 
Order  from  LC  mi  $2.  40,   ph$3.  30  PB  144  288 
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The  principal  purpose  d  the  investigation  is  to 
develop  an  information  theory  which  actually  eluci- 
dates and  makes  full  use  of  the;  multidimensional 
aspects  of  multidimensional  information.    A  further 
purpose  cf  the  investigation  is  to  exploit  methods  or 
results  developed  in  the  cours^  of  the  work  by  appli- 
cation to  other  sciences.    The  Igeneral  plan  of  attack 
has  been  along  two  different  liies,  both  of  which  are 
continuing.    The  first  line  of  attack  has  been  along 
the  line  of  pure  mathematics.   'Tliis  work  has  in- 
cluded a  study  of  the  properties  of  functionals  of 
multidimensional  figures  and  a  generalization  of 
Crofton's  ideas  of  geometric  probability.    It  has  also 
included  the  application  of  varipus  advanced  mathe- 
matical methods  to  the  problenn  of  finding  a  suitable 
measure  theory  for  multidimensional  figures.    The 
second  line  of  attack  has  been  $  study  of  the  use  of 
information  in  biological  systeins  with  the  expectation 
that  this  will  throw  light  on  the  : 
of  information  and  its  use. 
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In  economic  analysis  the  question  is  raised  whether 
or  not  the  values  of  the  prices  lor  quantities  changing 
subject  to  economic  laws  apprpach  equilibrium  values. 
With  respect  to  the  price  mechanism  of  the  competi- 
tive market,  the  stability  probjlem  has  been  exten- 
sively investigated  and  the  pri^e  mechanism  formu- 
lated as  a  system  of  differential  equations.    In  the 
theory  of  optimum  resource  allocation,  various 
dynamic  processes  which  represent  the  ccxnpetitive 
price  mechanism  are  also  forrjiulated  as  systems  of 
differential  equations  and  it  is  Iquestioned  whether  or 


not  the  optimum  activity  levels 


present  note  a  system  of  differential  equations  is 


considered  which  represents  a 
process,  and  gives  a  sufficient 
stability  of  the  system. 
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The  chief  objective  is  to  determine  the  planning  pro- 
cedures which  will  insure  the  maximum  degree  of 
permanence  of  present  and  future  frontier  settlement 
in  the  North  American  Subarctic  and  Arctic.    This  re- 
search is  limited  to  people  of  faces  which  are  prima- 
rily mid- latitude  inhabitants  aid  does  not  include 
more  than  general  consideration  of  native  high  lati  - 
tude  groups  like  the  Eskimo,   Indian,  and  Same  (Lapp). 
In  order  to  accomplish  the  chifcf  objective  it  is  essen- 
tial to  determine  methods  by  Mhich  the  permanence  of 
frontier  settlement  may  be  measured.    A  secondary 
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objective  is  to  establish  what  the  basic  characteristics 
are  of  all  high  latitude  frontier  settlement  by  non- 
indigenous  races  in  order  to  classify  such  settlement 
for  analysis  regarding  social,  economic,  and  military 
significance.    Another  secondary  objective  is  to  train 
Scandinavian  and  American  graduate  geographers  in 
frontier  settlement  research  so  as  to  accelerate  such 
study  as  well  as  to  promote  closer  professional  and 
personal  relations  between  the  countries  involved. 
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PORT, by  William  A.  Barden,  William  Hammond,  and 
J.  Heston  Heald.  Dec  59,  55p.    AD- 227  000. 
Order  from  OTS  $1.  25  PB  161  306 

Early  considerations  in  automation:   The  history  of 
ASTlA's  exF)erience  in  planning  and  implementing  the 
automation  of  its  functions  is  presented.    Different 
ideas  were  examined  and  discarded  in  a  search  for  a 
more  efficient  method  of  indexing  and  retrieving  infor- 
mation.   In  1953  a  preliminary  study  based  on  a  sys- 
tems concept  embracing  all  the  functions  and  services 
of  the  Agency  was  conducted,   but  a  full  scale  study 
was  not  possible  until  1958.    When  the  final  selection 
of  the  Remington  Rand  USS-90  (Univac  Solid  State 
Computer)  was  made,  the  ASTLA  staff  devised  methods 
for  making  optimum  use  of  the  equipment  in  both  the 
business-type  and  information  retrieval  functions. 
Autotnation  program:  The  pre-automation  and  auto- 
mated processing  of  reports  through  ASTLA  and  vali- 
dation of  requests  of  military  contractors  is  described. 
The  three  stages  by  which  the  automatic  data  process- 
ing system  will  be  put  into  operation  are  examined, 
and  the  process  of  compiling  mechanized  cumulative 
indexes  to  the  Technical  Abstract  Bulletin  is  presented. 
Creation  of  a  Thesaurus  of  Scientific  Descriptors:  The 
main  objectives  of  Project  MARS  (Machine  Retrieval 
System)  are:  (1)  to  prepare  a  Thesaurus  of  descrip- 
tors; and  (2)  to  assign  these  descriptors  to  all  AD 
numbered  reports  in  the  ASTIA  collection.    TheASTlA 
subject  headings  and  subdivisions  were  overhauled  and 
the  list  reduced  from  70,  000  to  about  7,  000  headings, 
now  termed  descriptors.    The  scope  of  subject  cover- 
age was  divided  into  about  290  generic  categories 
called  display  schedules.    Procedures  were  estab- 
lished for  the  assignment  of  retrieval  terms,  both 
standard  descriptors  from  the  Thesaurus  and  "open- 
ended  terms"  which  will  not  appear  in  the  TTiesaurus 
but  will  provide  additional  retrieval  access  points  in 
the  form  of  project  names,   equipment  nomenclature, 
trade  names,  etc. 
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Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  372 


This  report  presents  the  technical  report  standards 
established  by  the  Bureau  of  Ships  for  its  various 
laboratories  and  defines  the  different  kinds  of  BuShips 
reports.    It  also  outlines  the  procedures  to  be  followed 
by  the  David  Taylor  Model  Basin  in  the  preparation 
and  publication  of  technical  reports  consistent  with 
BuShips  policy. 
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Reprocessing  of  power  reactor  fuels.    Eighth 
quarterly  progress  report  .July  1,   19d9  to 
October  I,   1959,  by  E.  S.  Occhipinti  and  others . 
E,  I.  du  Pont  de  Nemours  k  Co.    Explosives 
Div. ,  Atomic  Energy  Div. ,   Technical  Div. , 
Savannah  River  Laboratory,  Aiken,  S.  C. 
Nov  5f>.    Contract  AT(07 -2)- 1.     Up.    Order 
from  OTS.    50  cents,  DP-439 


Chemical  stability  of  purex  and  uranium  recovery 
process  solvent,  by  R.  H.  Moore.    General 
Electric  Co.    Hanford  Atomic  Products  Opera- 
tion,  Richland,  Wash.    Mar  55.    Decl.    July  15. 
1959.    Contract  W-31-109-Eng-52.    15p.    Order 
from  LC.    Mi  $2.40.  ph  $3.  30.  HW-34501 


The  removal  of  iodine  from  dissolver  off-gas  by 
caustic  scrubbing,   by  K.  V.  Seyfrit.    General 
Electric  Co.    Hanford  Atomic  Products  Operation, 
Richland,  Wash.    May  57.    Decl.  with  deletions 
July  7,   1959.    Contract  W-31-109-Eng-52. 
6p.    Order  from  LC.    Mi  $1.80,  ph  $1.80. 

HW-50259(Del.) 


Pretreatment  of  fuel  elements.    Technical  report 
no.  48:    Chapter  130,  by  E.  Detrilleux.    Euro- 
pean Company  for  the  Chemical  Processing  of 
Irradiated  Fuels,  Mol,  Belgium.    [1958].    lOp. 
OrderfromLC.    Mi  $1.80.  ph  $1.80. 

NP-7754 


Basic  Chemistry.    Technical  report  no.  38.    Chap- 
ter  120,  by  S.  Ahrland.    European  Company 
for  the  Chemical  Processing  of  Irradiated  Fuels, 
Mol,  Belgium.    1959.    33p.    Order  from  LC. 
Mi  $3. 00,  ph  $6.  30.  NP-7775 


Introduction.    Sunimary  of  work  and  plans.    Report 
ED- 1,  Chapter  100,  by  E.  Haeffner.    European 
Company  for  the  Chemical  Processing  of  Irradi- 
ated Fuels,  Mol,  Belgium.    1959.    30p.    Order 
from  LC.    Mi  $3.00,  ph*$6.  30.  NP-7781 


Activity  Balance.    Technical  report  no.  51,  Chapter 
160,   by  E.  Detilleux,   A.  Redon,  and  M.  Ziffer- 
ero.    European  Company  for  the  Chemical  Proc- 
essing of  Irradiated  Fuels,   Mol,  Belgium, 
[nd].    9p.    OrderfromLC.    Mi  $1.80,  ph  $1.80 

NP-7783 


Eurochemic  purex  flowsheets:    No.   1.    Drawing 
89a  and  No.  2.    Drawings  89b  and  90b.    Euro- 
pean Company  for  the  Chemical  Processing  of 
Irradiated  Fuels,  Mol,  Belgium.     1959.      Order 
from  LC.    Mi  $3.  30,   ph  $7.80.  NP-7827 


Safety  hazards  considerations.    Technical  report 
no.  45.  Chapter  500,  by  H.  H.  Ph.  Moeken  and 
J.  J.  H.  Alderhout.    European  Company  for  the 
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Chemical  Processing  of  Irradiated  Fuels,  Mol, 
Belgium.     22p.    Order  frdm  LC.    Mi  $2.70, 
ph$4.80.  NP-7834 


The  site:    Preliminary  report  on  soil  and  under- 
ground  water  investigation      Technical  report  44, 
•  Chapter  300.  by  E.  LUschjer.    European  Com- 
pany  for  the  Chemical  Projcessing  of  Irradiated 
Fuels.  Mol,  Belgium.    [1^59].    22p.    Order 
from  LC.    Mi  $2.70.  ph  $4.80.  NP-7846 


Preliminary  cost  estimates.    Technical  report  no. 
47.  Chapter  600,  0.  Jenn0.   E.   LUscher.  M. 
Lung.   F.  Marcus,  and  A.  kedon.    European 
Company  for  the  Chemical  Processing  of  Irradi- 
ated Fuels,  Mol,  Belgium     [195?]   5p.    Order 
from  LC.    Mi  $1.80,  ph  $k.80.  NP-7853 


Instrumentation:    Principles, 


ectr 


sheets,  data  sheets,  e 
meal  report  no.  ST.    Cha 


rtte 


ler.    European  Company  ft) 
essing  of  Irradiated  Fuels 
35p.    Order  from  LC.    Mi 


Specifications,  flow 


ical  equipment.    Tech- 
220,   by  R.  Winck- 


r  the  Chemical  Proc- 
Mol,   Belgium.     1959. 
$3.60,  ph$9.30. 

NP-7862 


Chemical  process  flowsheets      Technical  report 
no.  49,  Chapter  140,  by  ^.  DetiUeux,  M.   Lang, 
E,   L.  Nicholson,  and  A.   Redon.    European 
Company  for  the  Chemical  Processmg  of  Irradi- 
ated Fuels,  Mol,  Belgium]    [1959).    55p.    Order 
from  LC.    Mi  $4.  40,  ph  $i2.30.  NP-7866 


Layout  principles  of  main  plant  building.     Technical 


report  no.  46,  Chapter  401),  by  E.   LUscher. 
European  Company  for  th<  Chemical  Processing 

pelgium.    [1959].    3p. 
ph$1.80. 

NP-7867 


of  Irradiated  Fuels,  Mol 
Order  from  LC.    Mi$1.8( 


Routine  agalytical    laboratory  requirements.    Tech- 


nical  re 


rt  no.   36,   Chapter  410,   by  K. 
hUller. 


>ams 


aHl 


and  W.  SchUller.    Europe4n  Company  for  the 
Chemical  Processing  of  Irtadiated  Fuels,  Mol, 
Belgium.    (1959).    Up.    Order  from  LC. 
Ml  $2.  40,  ph  $3.  30.  NP-7868 


Site  development.    Building  a 'rangements.    Techni- 


cal report  no.  43,  Chaptei?  31 0~  by  E.   LUscher. 
European  Company  for  the  Chemical  Processing 
of  Irradiated  Fuels,  Mol,  Belgium.    [i959l.    4p. 
Order  from  LC.    Mi  $1.80,  ph  $1.80. 

NP-7869 


Drawing  standards  for  equipment  and  instrument 
flowsheets.    Technical  report  no.  39,  Chapter 


200,  by  O.  Jenne  and  R.  Winckler.    European 
Company  for  the  Chemical  Processing  of  Irradi- 
ated Fuels,  Mol,  Belgium,    [ndl.     13p.    Order 
from  LC.  Mi  $2.  40,  ph  $3i  30.  NP-7870 


Fuel  element  investigation  compilation  of  data. 
Report  ED-C  RevT,  Chapter  110.    European 
Company  for  the  Chemical  Processing  of  Irradi- 
ated Fuels,  Mol,  Belgium.    1959.    24p.    Order 
from  LC.    Mi  $2.  70,  ph  $4.  80.  NP-7872 


Chemical  engineering.    Technical  report  no.  41, 
Chapter  210.    Appendix  includes  37  drawing's. 
European  Company  for  the  Chemical  Processing 
of  Irradiated  Fuels,  Mol,  Belgium.     1959.    lOp. 
Order  from  LC.    Mi  $1 1 .  10,  ph  $93.  60. 

NP-7881 


Sulfex  process:    Depassivation  of  stainless  steel, 
by  T.  A.  Gens.    Oak  Ridge  National  Laboratory, 
Chemical  Technology  Div. ,  Oak  Ridge,   Tenn. 
[nd].    Contract  W-7405-eng-26.    13p.    Order 
from  OTS.    50  cents.  ORNL-2785 


Controlled  Thermonuclear  Processes 


Littl^  pig  plasma  experiment.    University  of  Cali- 

f6rnia.    Radiation  Laboratory,   Livermore,  Calif. 
XOct  58.    6p.    Order  from  LC.    Mi  $1.80, 
/    ph$1.80.  AECU-4309 

Controlled  Thermonuclear  Research  quarterly 
report,  March,  April,  May  1959.    University 
of  California.     Lawrence  Radiation  Laboratory, 
Berkeley  and  Livermore,  Calif.    June  59.    Con- 
tract W-7405-eng- 48.    102p.    Order  from  OTS. 
$2.50.  UCRL-8775 


Criticaiity  Studies 


Multiplication  measurements  with  highly  enriched 
uranium  metal  slabs,  by  J.  T.  Mihalczo  and  J.  J. 
Lynn.    Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.    July  59.    Contract  W-7405-eng-26. 
35p.    Order  from  LC,    Mi  $3.00,  ph  $6.  30. 

CF-59-7-87 


Isolation  thicknesses  of  water  for  UO2F2  solution 
systems,  by  C.  L.  Schuske  and  A.  N.  Nickel. 
The  Dow  Chemical  Company.    Rocky  Flats  Plant 
Denver,  Colo.    Dec  59.    Contract  AT(29-1)- 1106. 
Up.    Order  from  OTS.    50  cents.  RFP-169 


SS  Materials  Management  Meeting,  May  25-28,  1959. 
United  States  Atomic  Energy  Commission, 
Nuclear  Materials  Management  Div. ,  Oak  Ridge, 
Tenn.    Nov  59.    227p.    .Order  from  OTS.    $2.25. 

TID-75ai 
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Health  and  Safety 


Proceedings  of  the  Second  Industrial  Medical  Con  - 
ference.   Carbide  and  Carbon  Chemicals  Cor^r- 
ation,  held  at  K-25  Plant  Dispensary,  Oak  Ridge, 
Tennessee,  August  18-20,   1948.    Carbide  and 
Carbon  Chemicals  Corp. ,  K-25  Plant,  Oak  Ridge, 
Tenn.    119p.    Order  from  LC.    Mi  $6.  30, 
ph$19.80.  AECU-4277 


Special  report  on  operation  of  KIWI-A  reactor. 
Period  covered:    May,  June,  July,   1959,  by 
0.  R.  Placak.  .  Atomic  Energy  Commis s ion . 
Nevada  Test  Organization,  Off-site  Radiological 
Safety  Activities.    July  59.    34p.    Order  from 
LC.    Mi  $3.00,  ph$6.30.  AECU-4294 


The  scattering  of  thermal  radiation  into  open  under- 
ground  shelters,  by  T.  P.  Davis,  N.  D.  Miller, 
T.  S.  Ely,  J.  A.  Basso,  and  H.  E.  Pearse. 
University  of  Rochester,  Atomic  Energy  Project, 
Rochester,  New  York.     Oct.  59.    23p.    Order 
from  OTS .    7 5  cents .  CEX -  58 .  2 


High-altitude  sampling  techniques.    Progress  re  - 
port.    University  of  Chicago,    Chicago  Midway 
UBs.,  Chicago,   111.    July  59.    Contract  AT(11- 
l)-508.    9p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  CML-SR-M-124-7 


A  proposed  nuclear  safety  indicator  for  contact 
~  maintenance  purposes,  by  G.  M.  Muller  and  N. 

Ketzlach.    General  Electric  Co.    Hanford  Atomic 

Products  Operation,   Richland,  Wash.    Oct  55. 

Decl.  Apr.  2,   1959.    3p.    Order  from  LC. 

Mi  $1.80,  ph  $1.80.  HW-39433 


A  personnel  film  badge  neutron  dosimeter,  by  F. 
Swanberg,  jr.    General  Electric  Co.    Hanford' 
Atomic  Products  Operation,   Richland,  Wash. 
May  59.    Contract  W-31-109-Eng-52.    16p. 
Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

HW -56827  (Rev.) 


Health  physics  semiannual  report  for  January- 
June  1959,  fay  W.  H.  Truran.    Knolls  Atomic 
Power  Lab. ,  Schenectady,  N.  Y.    1959.    Con- 
tract W-21-109-Eng-52.    20p.    Order  from  LC. 
Mi  $2.  40,  ph  $3.  30.  KAPL-M-HP-1 


Problems  of  air-borne  contamination  in  handling 
PUF4  powders,   by  W.  R.  Kennedy,  A.  l!)umro8e, 
and  A.   Ludwig.    Los  Alamos  Scientific  Lab. , 
Los  Alamos,  N.  Mex.    July  47.    Decl.  Apr.  27, 
1959.    18p.    Order  from  LC.    Mi  $2.  40, 
ph$3.30.  LAMS-596 


Soil  sampling  program  for  determining  world-wide 
distribution  of  strontium  90~    Sumrnary  of  re- 
marks  to  be  made  by  L.  T.  Alexander  to  the 
Conference  on  the  Passage  of  Fission  Products 
through  Food  Chains  at  Harwell,  England. 
Department  of' Agriculture.    Soil  Survey  Labs. , 
Beltsville,  Md.    Sep  58.    13p.    Order  from  LC. 
Mi  $2.  40,  ph  $3.30.  M-7089 


Analysis  of  stratospheric  strontium-90  measure- 
ments,  by  L.  Machta  and  R.  J.  List.    Weather 
Bureau,  Washington,  D.  C.    Mar  59.    22p. 
Order  from  LC.    Mi  $2.70,  ph$4.80.   M-7090 


Field  trial  of  treatments  affecting  strontium  uptake. 
Department  of  Agriculture.    1954.    8p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80.  M-7I23 


High-level  spill  at  the  Hilac,  by  N.  B.  Garden  and 
C.  Dailey.    University  of  California,     l^awrence 
Radiation  Laboratory,  Berkeley,  Calif.    Sep  59. 
Contract  W-7405-eng-48.    40p.    Order  from 
OTS.    $1.25.  UCRL-8919 


Radioactivity  of    thorium   and  feasibility  of  in  vivo 
thorium  measurements,  by  R.  E.  Cofield. 
Union  Carbide  Nuclear  Co.    Division  of  Union 
Carbide  Corp. ,  Y-12  Plant,  Oak  Ridge,  Tenn. 
Nov  59.    Contract  W-7405-eng-26.    25p.    Order 
from  OTS.    $1.00.  Y-1280 


Instruments 


Medium  low-level  soft-beta  counting  equipment,  by 
J.  E.  Lewis.    Radiochemistry,  Inc.,   Louisville, 
Ky.    June  59.    Contract  AT(1 1-1)- 530.    35p. 
Order  from  LC.    Mi  $3. 00,  ph  $6.  30. 

AECU-4232 


Upper  atmosphere  monitoring  program^    Report 
no    1907.     Progress  report  no.  7.    Covering" peri - 
5^TeB?nary  1,   1959  through  April  30,    1959     b^ 
J.  Baumstark,  S.   Jones,   R    Olson,  A.  Schekman, 
S.  Stern,   L.  Torgeson,  andW.  Zeller.    General 
Mills,   Inc.,  Minneapolis.    July  59.    Contract 
AT(11-1)-401.     74p.     Order  from  LC.    Mi  $3. 90, 
ph$10.80.  ,  AECU-4280 

Centrifuge  for  radiochemical  processing.    Little 
(Arthur  D.)  Inc.,  Cambridge,  Mass.    Sep  55. 
Contract  W-7405-eng-26.    35p.    Order  from  LC. 
Ml  $3.00,  ph  $6.  30.  ALl-C-59535 


An  improved  nuclear  denoity  gauge.    Period  covered 


_  ^ ga'  _      

June  1  to  July  1,   1959,  by  G.  M.  Burg\»ald  and 
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C.  A.  Stooe.    Illinois  In$titute  of  Technology. 
Armour  Research  Foundation,  Chicago,   111. 
June  59.    Contract  AT(U-l)-745.    4p.    Order 
from  LC.    Mi  $1.80,  ph. $1.80.         ARF-1152-1 


An  improved  nuclear  density  gauge.    Period  covered 
July  1  to  August  1.    1959,  by  G    M.  Burgweld. 
Illinois  Institute  of  Techodlogy.    Armour  Re- 
search Foundation,  Chicago,   111.    Aug  59. 
Contract  AT(ll-I)-745.    4p.    Order  from  LC. 


Mi  $1.80,  ph$1.80. 


The  effect  of  freon-114  on 


ARF-1152-2 


ce  recorders,   by 

W.  E.  Hensel,  Jr.    Gooc^ear  Atomic  Corp. , 
Portsmouth,  Ohio.    Apr  ^.    Decl.  with  deletions 
July  23,   1959.    Contract  AT(33- 2)- 1.    14p. 


Order  from  LC. 


Ml  $2.^.  ph$3.30. 

GAT-232(Del.) 


Ring  gasket  punch  guide,   by'K.  B.  Booth.    Good- 
year Atomic  Corp. ,   Port$mouth.  Ohio.    Dec  57. 


Contract  AT(33- 2)- 1.    2fl 
Mi  $1.80,  ph$1.80. 


Order  from  LC. 

GAT-L-431 


Factors  affecting  power  trarisformer  failure.    A 
bibliography,  by  R.  D.  Hamilton.    Goodyear 
Atomic  Corp. ,   Portsmouth,  Ohio.    Sep  59. 
Contract  AT(33-2)-l.    25t).    Order  from  LC. 
Mi  $2.70,  ph$4.80. 


Critical  incident  alarm- 


maintenance  manual, 


GAT-T-574 


•Moidel  I;    Instruction  and 
by  t.  R.  Kelly.    General 


Electric  Co.    Hanford  Atomic  Products  Operation, 
Richland,   Wash.    May  59 
Ml  $2.  40,  ph$3.30. 


I4p.    Order  from  LC. 
HW- 60320 


Conversion  of  mica-window  C-M  tube  lead-pig 
counters  to  scintillation  (jetection,   by  W.  G7 
Spear  and  G.  D.  Crouch.    General  Electric  Co. 
Hanford  Atomic  Products  Opieration,   Richland, 
Wash.    May  59.    8p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  HW-60338 


An  eddy  current  channel  spacing  gage,   by  A,  C. 
Lina.    Knolls  Atomic  Powier  Lab?,  Schenectady, 
N.  Y.    June  59.    Contract  W- 31 -109- Eng- 52. 
37p.    Order  from  LC.    Mji  $3.00,  ph  $6.  30. 

KAPL-M-ACL-1 


Elements  of  fuel  contamination  control  by  alpha 
counting,   by  P.   L.  Eisen^cher.    Knolls  Atomic 
Power  Lab. ,  Schenectady,,  N.  Y.    Aug  59.    Con- 


tract W-31-109-Eng-52. 
Mi  $2.  40.  ph$3.30. 


15p.    Order  from  LC. 
KAPL-M-PLE-2 


A  graphite -CO2  ionization  chamber  instrument  for 
gamma  ray  dose  rate  measurements  with  a  six 
decade  range,  fast  responjse  and  remote  record- 


ing,  byF.C.V.  Worman  and  P.  S.  Harris. 
The  University  of  California.    Los  Alamos 
Scientific  Laboratory,   Los  Alamos,  N.  Mex. 
Etec  59.    Contract  W-7405-ENG-36.     18p. 
Order  from  OTS.    75  cents.  LA-2361 


A  coil  type  level  gauge  for  high  temperature  liquid 
metals,  by  G.  E.  Turner.    Atomics  International. 
A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Calif.    Nov  59.    Contract  AT(1 1-1)- 
GEN-8.    25p.    Order  from  OTS.    75  cents. 

NAA-SR-4195 


Improved  alpha  spectroscopy  using  a  modified 
frisch  grid  ionization  chamber  and  a  256-channel 
analyzer,   by  T.  B.  Crockett,  T.  T.  McMillan. 
and  J .  W.  Crowe.    Atomics  International.    A 
Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Calif.    Jan  60.    Contract  AT(ll-l)- 
GEN-8.    22p.    Order  from  OTS.    75  cents. 

NAA-SR-4433 


A  transistorized  six-channel  airborne  strain 
calibrator  and  excitation  unit,  by  R 


ge 


^ 


.         HTGi 

house  and  C.  E.  Erickson.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    Nov  59.    22p,    Order 
from  OTS.    75  cents.  SCR-128 


Flying  spot  scanner  investigation,   by  E.  J.  Bernard 
and  E.  L.  Checketts.    Sandia  Corp. ,  Albuquer- 
que,  N.  Mex.    June  59.    32p.    Order  from  LC. 
Mi  $3. 00,  ph$6.30.  SCTM-120-59(15) 


Transistorized  audio  amplifier  PA-2W-1A,  by  M. 
H,  Brock.    Sandia  Corp. ,   Albuquerque.  N.  Mex. 
May  59.    lOp.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  SCTM-164-59-52 


Power  supply,  by  M.  H.  Brock.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    May  59.    lOp.    Order 
from  LC.    Mi  $1 .  80,  ph  $1 .  80. 

SCTM-165-59-(52) 


Reliability  considerations  in  circuit  design,   by  A. 
M.  Breipohl.    Sandia  Corp. ,  Albuquerque, 
N.  Mex.    July  59.    21p.    Order  from  LC. 
Mi  $2. 70,  ph  $4. 80.  SCTM-226-59-(15) 


A  large  bakeable  vacuum  valve,  by  R.  H.    Batzer. 
University  of  California.    Lawrence  Radiation 
Lab.,   Livermore,  Calif.    Aug  59.    Contract 
W-7405-eng-48.    13p.    Order  from  LC. 
Mi  $2. 40.  ph$3.30.  UCRL-5649 


Liquid-hydrogen  target,  by  D.  D.  Newhart,  V. 
Perez -Mendez,  and  W.  L.  Pope.    University  of 
California,   Lawrence  Radiation  Lab. ,  Berkeley, 
Calif.    Aug  59.    Contract  W-7405-eng-48.     I5p. 
Order  from  OTS.    75  cents.  UCRL-8857 
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Isotopes-Industrial  Technology 


Expanding  the  utilization  of  radioisotopes  and  nu- 
cTear^chniques  in  food  toxicology  and  process- 
ing, by  J-  ^-  ^^>J8t.    Massachusetts  Institute  of 
fShnology,  Dept.  of  Food  Technology,  Cam- 
bridge, Mass.    Nov  59.    Contract  AT(30- 1)2309, 
6Ip.    Order  from  OTS.    75  cents.    AECU-4327 

Radioisotopes  at  work  for  agriculture,  by  A.  G. 

"""Homan  and  R.  R.  Tarrice.    Stanford  Research 
Institute,  Menlo  Park,  Calif.    Oct  59.    Contract 
AT(04-3)-115.     198p.    Order  from  OTS.    $3.50. 

SRlA-9 


Radiation  application  and  fission  product  utilization. 

— A  bibliography  of  selected  unclassified  literature, 
ByG.  a"  Young.    U.  S.  Atomic  Energy  Com- 
mission.  Office  of  Isotopes  Development,  Wash- 
ington, D.  C.    July  59.    187p.    Order  from  OTS. 
$1  75.  TID-3046  (Suppl.  2) 

Industrial  applications  of  radioisotpes  and  associat- 
ed  techniques.     A  literature  search,     by  R.  L. 
Scott.    Atomic  Energy  Commission,  Technical 
Information  Service  Extension,  Oak  Ridge, 
Tenn.    Nov  59.    30p.    Order  from  OTS. 
75  cents.  TID-3539 


Metallurgy  and  Ceramics 


The  determination  of  the  equilibrium  phase  diagram, 
zirconium-niobium.    Period  covered:   July  1  to 
AugusTi,    1^5^,  by  C.  E.   Lundin..   University  of 
Denver,  Denver  Research  Institute,  Denver, 
Colo.    Aug  59.    Contract  AT(ll-l)-752.    5p. 
OrderfromLC.    Mi  $1.80,  ph  $1.80. 

AECU-4284 


Study  of  factors  influencing  ductility  °^/^°""f|""^^" 
num  alloys.    Period  covered:    March  15,   1^S9 
wJMt^  15,   1960,  by  F.  C.  Perkins  and  J.  y. 
Nachman.    University  of  Denver.    Denver  Re- 
search Institute,  Denver,  Colo.     Aug  59.    Con- 
tract AT(ll-l)-742.    9p.    Order   from  LC. 
Mi  $1.80.  ph$1.80.  AECU-4290 


Adsorption  of  silicic  acid  on  thoria- determined  by 
infrared  spectroscopy.    Technical  report  no.  V, 
byG.  J.  Spaepen,   R.  T.  Wimber,  and  M.  £. 
Wadsworth.    University  of  Utah.    Institute  of 
Metals  and  Explosives  Research,  Salt  Lake 
City.  Utah.    June  59.    Contract  W-7405-eng-26. 
38p.    Order  from  LC.    Mi  $3. 00,  ph  $6.  30. 

AECU-4299 


Bonding  uranium  carbide  to  tantalum,  by  M.  G, 
Bowman.    Los  Alamos  Scientific  Lab. ,   Los 
Alamos,  N.  Mex.    May  59.    2p.    Order  from 
LC.    Mi  $1.80,  ph$1.80.  AECU-4303 


Ultrasonic  power  requirements  for  processing 
LMFR  blanket  to  produce  equiaxed  thorium 
bismuthide  particles,  by  W.  B.    Tarpley,  C.  D. 
McKinney,  Jr.,  and  J.  G.  Thomas.    Aeroproj- 
ects.  Inc.,  Westchester,  Pa.    Apr  59.    Con- 
tract AT-30-2-GEN-16.    47p.    Order  from  LC. 
Mi  $3. 30,  ph$7.80.  AECU-4333 

Measurements  of  mechanical  properties  of  pure 
— and  uranium- loaded  graphites  at  elevated  tem- 
peratures.    Final  report  for  June  27,.  1957 
through  December  15.   1958.  by  L.  Green,  Jr., 
M.  L    Stehsel,  and  C.  ti.  Waller.    Aerojet- 
General  Corp. ,  Azusa,  Calif .    Dec  58.    [Sub] 
contract  CTU-86039-1.    145p.    OrderfromLC. 
Mi  $7.20,  ph   $22.80.  AGC-1537 


Irradiation  of  extrusion-clad  uranium-2  w/o  zirco- 
niumalloy  for  EBR-I     Markjll,  by  J.  H.  Kittel. 

Argonne  National  Laboratory,   Lemont  111. 

Oct  59.    Contract  W -31- l09-eng-38.    18p. 

Order  from  OTS.    75  cents.  ANL-5918 


Modification  of  CP-5  fuel  assemblies  for  fuel 
capsule  irradiation  experiments,  by  W.  N. 
Beck,  J.  ri.  Kittel  and  F.  L.  Brown.    Argonne 
National  Laboratory,   Lemont,   111.    Nov  59. 
Contract  W- 31 -109 -eng- 38.    24p.    Order  from 
OTS.    75  cents.  ANL-6041 


Examination  of  jacketed  uranium  slugs  from  the 
Los  Alamos  ifast  reactor  "Clementine",   by 
5.  H.  Paine,  W.  F.  Murphy,  and  I".   L.   Brown. 
Argonne  National  Laboratory,   Lemont,   111. 
Oct  59.    Contract  W- 31 -109 -eng- 38.     17p. 
Order  from  OTS.    75  cents.  ANL-6048 


Examination  of  irradiated  experimental  NRU  fuel 
rods,  by  S.  H.  Paine  and  W.  F.  Murphy. 

Argonne  National  Laboratory,   Lemont.   111. 

Nov  59.    Contract  W- 31 -109 -eng- 38.    26p. 

Order  from  OTS.    75  cents.  ANL-6059 

Experimental  and  theoretical  studies  of  the  solidi- 
fication  of  uranium  castings,  by  E.   L.  Foster, 
Jr..  B.   L.  Fletdher,  C.  K.  Franklin,  A.   Lech- 
ler.  and  R.  F.  Dickerson.    Battelle  Memorial 
Institute,  Columbus,  Ohio.    Oct  59.    Contract 
W-7405-eng-92.    6lp.    Order  from  OTS.  $1.75. 
^  BMI-1390 


Metallurgical  studies  of  niobium-uranium  alloys, 

by  J.  A.  DeMastry,   F.  R.  Shober,  and  R.  t. 

Dickerson.    Battelle  Memorial  Institute,        ^ 
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Columbus,  Ohio.    Dec  591.    Contract  W-7405- 
eng-92.    44p.    Order  fro^  OTS.    $1.25. 

BMI-1400 


Metallographic  examination  o<  L6Z-114  in-pile  auto- 
clave  pins,   by  A.  E.  Richt:'.    Oak  Ridge  National 
Laboratory,  Oak  Ridge,  Tenn.    Feb  58.    Con- 
tract W-7405-eng-26.    lOp.    Order  from  LC. 
Ml  $1.80,  ph  $1.80.  I  CF-58-2-15 


Application  of  electroless- nickel  brazing  to  tubular 
fuel  elements  for  the  N.  S.  Savannah"    Status 
report,  by  J.  T.   Lama rtine  and  W.  C.  Thurber. 
Oak  Ridge  National  Laboratory,  Oak  Ridge,  Tenn. 
June  59.    Contract  W-7405'eng-26.     31p.    Order 
from  LC.    Mi  $3. 00,  ph  $6.  30.  CF-59-6-55 


Run  300A-8  initial  slurry  run  of  300A  pump  and 
loop,  by  J.  C.  Moyers.    Oak  Ridge  National 
Laboratory,   Oak  Ridge,   T^nn.    July  59.    Con- 
tract W-7405-eng-26.    Orcjer  from  LC. 
Mi  $1.80,  ph$1.80. 


CF-59-7-35 


Secondary -side  water  treatment  for  corrosion  con- 
trol  in  aluminum  heat  exchangers:    Practices  and 
results  at  the  Oak  Ridge  Research  Reactor,  by 
P.  D.  Neumann.    Oak  Ridge  National  Laboratory, 
Oak  Ridge,   Tenn.    Aug  59.    Contract  W -7405- 
eng-26.     19p.    Order  from  LC.    Mi  $2.  40. 
ph$3. 30.  CF-59-8-50 


Corrosion  in  hydrogen  sulfide'-water  systems,  by 
J.  A,  Snyder  and  D.  Warren.    Du  Pont  de 
Nemours  (E.  1. )  &  Co. ,   Entineering  Research 
Laboratory,   Wilmington,   Pel.    Oct  55.    Decl. 
Mar.  7,    1957.    Contract  Alr(07- 2)- 1.     240p. 


Order  from  LC.    Mi  $11. 1),  ph  $37.80 


DP- 96 


Corrosion  of  zirconium,  carbon  steel,  and  stainless 
steel  in  high  temperature  water,  by  R.  J. 


_  .   XoF^ 

singer.    GeneralElectric  Co.    Hanford  Atomic 
Products  Ofjeration,   Richland,  Wash.    Aug  58. 
Contract  W-31-109-Eng-52.    lip.    Order  from 
LC.    Mi  $2.  40,  ph$3.30.   [  HW-56995 


Final  report,  design  test  PR-34  PRTR  calandria 
, tr    ,      .    jj'^    ^-^ . 


shroud  tube  bellows,  byH.'L.  Floyd.    Hanford 
Atomic  Products  Operation,)  Richland,   Wash. 
Aug  59.    Contract  AT(45-1|-1350.    22p.    Order 
fromOTS.    75  cents.  I         HW -58801  REV 


Photographic  observations  of  tie  growth  of  uranium 
dioxioe  crystals  by  vapor  deposition,  by  H.  W. 


NewkirkandJ.   L.  Bates,    general  Electric  Co. 
Hanford  Atomic  Products  Operation,   Richland, 
Wash.    Mar  59.     lOp.    Ordtr  from  LC. 
Mi  $1.80.  ph  $1.80.  1  HW-59575 


Hydrogen  effects  onZircaloy-2  tensile  properties, 
by  H.  H.  Burton.    Hanford  Atomic  Products 
Operation,   Richland,  Wash.    July  59.    Contract 
W-31-109-Eng-52.    52p.    Order  from  OTS. 
$1.50.  HW-61077 


The  law  of  oxidation  of  metallic  cerium  generaliza- 
tion  to  other  metals,  by  J.  Loriers.  Translated 
by  C.  Croot.    Hanford  Atomic  I*roducts  Operation, 
Richland,  Wash.    Sep  59.    Contract  AT(45-1)- 
1350.    8p.    Order  from  OTS.    50  cents. 

HW-61492 


Oxidation  of  metallic  uranium,  by  J.  Loriers. 
Translated  by  C.  Croot.    Hanford  Atomic  Prod- 
ucts Operation,   Richland,  Wash.    Sep  59. 
Contract   AT(45-1)-1350.    8p  Order  from  OTS. 
50  cents.  HW-61493 


Vanadium -chromium  alloy  system,   by  O.  N.  Carl- 
son  and  A.  L.  Eustice.    Iowa  State  University  of 
Science  and  Technology,  Ames  Laboratory, 
Ames,  Iowa.    Nov  59.    Contract  W-7405-eng-82. 
17p.    Order  from  OTS.    75  cents.  IS-47 


Examination  of  welds  in  hafnium  "wye"  control  rods, 
by  A.  C,  Cooley  and  W.  E.  Ray.    Knolls  Atomic 
Power  Laboratory,  Schenectady,  N.  Y.    Aug  59. 
Contract  W- 31 -109- Eng- 52.    I6p.    Order  from 
LC.    Mi  $2.40,  ph  $3.  30.  KAPL-M-ACC-3 


Swaged  metal  fiber-U02  fuel  element.    First  quarter- 
ly  progress  report.    From  December  22,   1958 
to  March  15,   1959,  by  L.  Sundquist.    Martin 
Company,  Nuclear  Division,  Baltimore,  Md. 
Apr  59.    Contract  AT(30-l)-2220,   Task  III. 
37p.    Order  from  OTS.    $1.00.    MND-SF-1714 


Swaged  metal  fiber-U02  ^"^^  element.    Second 
quarterly  progress  report.     From  March  iT, 
1959  to  June  15,   1959,  by  L.  Sundquist.    Martin 
Company,  Nuclear  Division,  Baltimore,  Md. 
July  59.    Contract  AT(30-1)-2220,  Task  III.    44p. 
Order  from  OTS.    $1.50.  MND-SF-1768 


Swaged  metal  fiber-LJ02  fuel  element.    Third  quar- 
lerly  progress  report.  From  June  15,    1959  to 
September  15,   1959,    by  J.  Kane.    Martin  Com- 
pany, Nuclear  Division,  Baltimore,  Md.    Oct  59. 
Contract  AT(3O-l)-2220.     Task  111.    58p.    Order 
from  OTS.    $1.75.  MND-SF-1769 


Processing  refabrication  experiment  (PRE)  program 
bibliography,  by  G.  L.  Schalin.    Atomics  Inter- 
national.   A  Division  of  North  American  Aviation, 
Inc.,  Canoga  Park,  Calif     Nov  59.    Contract 
AT(ll-l)-GEN-8.    13p.    Order  from  LTS. 
50  cents.  -  NAA-SR-3703 
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Factors  affecting  yield  and  metal  quality  in  the 
reduction  of  LJF4  to  metal,  by  O.  R.  Magoteaux 
"and  C.  C.  Smitherman.      National  Lead  Company, 
Technical  Division,  Cincinnati,  Ohio.    Dec  59. 
Contract  AT(30-1)- 11 56.    17p.    Order  from  OTS. 
75  cents.  NLCO-794 


Scoping  studies  on  electrolytic  reduction  of  magnesi- 
um  fluoride,   by  R.  B.  Steck  and  V.  G.  Minuiolo. 
National  Lead  Company  of  Ohio.    Technical  Divi- 
sion, Cincinnati,  Ohio.    Jan  60.    Contract  AT 
(30-0-1156.    26p.    Order  from  OTS.      $1.00. 

NLCO-796 


Cast  hollow  fuel  rods,  by  E.  M.  Avallone,  A.  R. 
Kaufmann,  and  J.  E.  Roman.    Nuclear  Metals, 
Inc.,  Concord,  Mass.    July  59.    Contract  AT 
(30-l)-1565.    17p.    Order  from  LC.    Mi  $2. 40, 
ph$3.30.  NMI-1224 


Evaluation  of  Zircaloy-clad-U-2  w/o  Zr  alloy  tube 
no    32,  extrusion  no    18392,  by  D.  F.  Kaufman 
and  R.  G.  Jenkins.    Nuclear  Metals,   Inc., 
Concord,  Mass.    Apr  59.    Contract  AT(30-1)- 
1565.    37p.    Order  from  LC.    Mi  $3.00, 
ph$6.30.  NMI-4378 


Power  reactor  program.    Progress  report  to  E.  I. 
du  Pont  de  Nemours  and  Company  for  the  peTTod 
February  1,   1959  through  February  28,   1959,  by 
S.  Isserow  and  others.    Nuclear  Metals,   Inc. , 
Concord,  Mass.    June  59.    Contract  AT(30-1)- 
1565.    35p.    Order  from  LC.    Mi  $3.00. 
ph$6.30.  NMI-4386 


Corrosion  behavior  of^ fuel  elements  with  U-2  w/o 
Zr  core  clad  with  Zircaloy-2.    Status  report,  by 
S.  Isserow.    Nuclear  Metals,   Inc.,  Concord, 
Mass.    Apr  59.    Contract  AT(30-1)-1565.    40p. 
Order  from  LC.    Mi  $3.  30,  ph  $7. 80. 

NMI-4388 


Twisted  ribbon  fuel  element.    Status  report  to  E.  I. 
du  Pont  de  Nemours  and  Company,  by  A.  R. 
Kaufmann.    Nuclear  Metals,   Inc.,  Concord, 
Mass.    June  59.    Contract  AT(30-1)- 1565.    9p. 
Order  from  LC.    Mi  $1.80,  ph  $1.80. 

NMI-4390 


Effects  of  thermal  cycling  on  an  integrally  coex- 
truded  tubular  fuel  element  of  U-z"  w/o  Zr~crad 
with  Zircaloy-2.     Final  report  to  E.   I.  du  Pont 
de  Nemours  and  Co.,  by  R.  G.  Jenkins.    Nuclear 
Metals,   Inc. ,  Concord,  Mass.    Aug  59.    Con- 
tract AT(30- 1)1565.    26p.    Order  from  LC. 
Ml  $2.70,  ph  $4.80.  NMI-4391 


Power  reactor  program.    Progress  report  to  E.  I. 
du  Pont  de  Nemours  and  Company  for  the  peTTod 


April  1,   1959  through  April  30    1959,  by  S. 
Isserow  and  others.    Nuclear  Met'' Is,   Inc. , 
Concord,  Mass.    Aug  59.    Contract  AT(30-1)-1565 
1565.    21p.    Orderfrom  LC.    Mi  $2.70, 
ph$4.80.  NMI-4393 


Power  reactor  program:    Progress  report  to  E.  I. 
du  Pont  de  Nemours  and  Company  for  the  period 
May  1    1959  through  May  31,   1959,   by  S.  Isserow 
and  others.    Nuclear  Metals,   Inc. ,  Concord, 
Mass.    Aug  59.    Contract  AT(30-1)- 1565.  26p. 
Order  from  LC.    Mi  $2.70,  ph  $4.80. 

NMI-4394 


The  corrosion  resistance  of  several  alloys  in  an  HF- 
H2O  atmosphere  at  high  temperatures,  by  C.  F. 
Ritchie  and  E.  K,  Teter.    Mallinckrodt  Chemical 
Works,  St.  Louis,  Mo.    Jan  52.    Decl.  June  19, 
1959.    15p.    Order  from  LC.    Mi  $2.40, 
ph$3.30.  NYO-1330 


Study  of  the  films  formed  on  zirconium-niobium  al 
loys  in  oxygen  atmospheres.     Final  report,  by 


O.  Zmeskal  and  M.   L.  Brey..  University  of 
Florida.    Engineering  and  Industrial  Experiment 
Station.  Gainesville,   Fla.    June  59.    Contract 
AT(40-1)-1826.    106p.    Order  from  LC. 
Mi  $5.70,  ph  $16.80.  ORO-204 


A  survey  of  the  literature  on  the  elastic  constants 
of  barium  titanate  ceramics,  by  R.  A.  Graham. 
Sandia  C^^rp. ,  Albuquerque,  N.  Mex.    June  59. 
14p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

SCTM- 206- 59(51) 


Graphite.    A  literature  search,  by  T.  F.  Davis. 
Atomic  Energy  Commission,  Technical  Informa- 
tion Service  Extension,  Oak  Ridge,  Tenn.    Oct  59. 
82p.    Order  from  OTS.    $2.25.  TID-3532 


Pressure  testing  of  Zircaloy  tubing,  by  L.  F. 
Cochrun.    Westinghouse  Electric  Corp. ,  Bettis 
Atomic  Power  Laboratory,   Pittsburgh,  Pa. 
Oct  59.    Contract  AT-ll-l-GEN-14.    39p.    Order 
from  OTS.    $1.25.  WAPD-216 


Deposition  of  corrosion  products  under  irradiation 
Van  de  Graaf  study.     Interim  report  no.  4,  by~ 
G.  P.  Simon.    Westinghouse  Electric  Corp. , 
Bettis  Plant,   Pittsburgh,   Pa.    Oct  58.    26p. 
Order  from  LC.    Mi  $2. 70,  ph  $4.  80. 

WAPD-CDA-(AD)-466 


Annihilation  of  nuclei  by  displacement  spikes,   by 
D,  E.  Thomas.    Westinghouse  Electric  Corp. , 
Bettis  Plant,   Pittsburgh,   Pa.    Nov  57.    8p. 
Order  from  LC.    Mi  $1.80,  ph  $1.  80. 

WAPD-IPC-743 
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Report  on  PWR  experiment  Ua5  the  corrosion 

testing  of  platelets  of  varying  cladding  thickness, 
by  E.  L.  Richards.    Weatingiriouse  Electric  Corp., 
Atomic  Power  Div. ,  Pittaburgh,  Pa.    Mar  54. 
Cecl.  Aug.  25.   1958.    23p.    Order  from  LC. 
Mi  $2.  70.  ph$4.80.  WAPD-MP-547 


Location  of  residual  spacer  material  in  subassem- 
blies.     Inspection  development  report    by  R.  A. 
Betz^    Westinghouse  Electric  Corp. ,   Bettis  Plant, 
Pittsburgh.  Pa.    May  59.     14p.    Order  from  LC. 


Mi  $1.80,  ph$1.80. 


Investigation  of  stretch-forming  process  for  fabrica 


WAPD-NCQ-(DR)-7 


tion  of  reactor  fuel  elements,  by  M.  D'Amore. 
Westmghouse  Electric  Corp. ,  Atomic  Power 
Department,    Pittsburgh,   Pa.    Sep  59.    Contract 
AT(30-3)-222.      38p.    Order  from  OTS.    $1.25. 

YAEC-146 


Physics  and  Mathematics 


Pr 


ransfer  to 


ogress  report  for  research  on  heat  t 

fluids  flowing  through  nop-circular  channels    by 
J.  P.  Harmett  and  C.  Y.  Koh.    University  of 
Minnesota,  Minneapolis,  Minn.    June  59.    Con- 
tract AT(1 1-1)- 659.    12p.    Order  from  LC. 
Mi  $2.  40.  ph$3.30.  AECU-4167 


Technical  progress  report.  |  fan  I.    High-speed 
computer  program.     Part  II.    MathematicaTmeth- 
ods.     Part  III      Illiac  use  and  operation.     Part  IV. 
IBM  650  use  and  operation.    Part  V.    General 
laboratory  information.  jUniversity  of  Illinois. 
"Digital  Computer  Lab. ,  Urbana.   111.    Mar  59. 
Contract  AT(11-1)-415.  and  Contract  Nonr-1834 
(15).  24p.    Order  from  LC.    Mi   $2.70, 
ph$4.80.  AECU-4235 


Technical  progress  report.    Part  I.    High-speed 
computer  program.    Part  II.    Switching  circuit 
theory.     Part  III.     Illiac  use  and  operation.    Part 
IV.    iiBM  650  use  and  operation.     Part  V.    General 
laboratory  information.     University  of  Illinois. 
Digital  Computer  Lab. ,   Urbana,   111.    Apr  59. 
Contract  AT(11-1)-415  and  Contract  Nonr-1834 
(15).    37p.    Order  from  tC.    Mi  $3.00,  ph  $6.  30. 

AECU-4236 


Bibliography  of  neutron  yields  from  the  reactions 
p  4-  T,  d  +  T  (1954  to  September  1957),   by  S~ 
Harris  and  H.  Stearns.     Los  Alamos  Scientific 
Lab.,   Los  Alamos,  N.  Mex.    [1957].    Contract 
W-7405-eng-36.    8p.    Ofder  from  LC.    Mi  $1.80, 
ph$1.80.  AECU-4246 


Field  distribution,  by  R.  M.  Hendrickson.    Loe 
Alamos  Scientific  Lab.,   Los  Alamos,  N.  Mex. 
June  59.    Contract  W-7405-eng-36.    155p.    Order 
from  LC.    Mi  $7.50,  ph  $24.  30.  AECU-4248 


Radiation  effect  of  positive  ion  bombardment. 
Progress  report  for  March  16,   1959  to  June  15, 


)  Jul 


195$  and  Annual  report  for  June  15,   1958  to  June 
15,   1959,  by  R.  L.  Hines.    Northwestern  Univer- 
sity, Evanston,   111.    July  59.    Contract  (11-1)- 
89.    5p.    Order  from  LC.  Mi  $1.80,  ph  $1.80. 

AECU-4251 


Tables  of  cross  sections  for  7/  ^  photo-production 
from  hydrogen,  according  to  the  theory  of  Chew, 
Goldbergerr  Low  and  Nambu.    Technical  report 
no.  8,  by  C.  S.  Robinson.    University  of  Illinois. 
Physics  Research  Lab.,  Urbana,   111.    May  59. 
Contract  Nonr- 1834(05).    33p.    Order  from  LC. 
Mi  $3.  00.  ph$6.30.  AECU-4272 


Elastic  modulus  of  isotopically  concentrated  lithium, 
byW.  M.  Robertson  and  D.  J.  Montgomery. 
Michigan  State  University,  East  Lansing.  Mich. 
1959.    Contract  AT(ll-l)-400.    17p.    Order  from 
LC.    Mi  $2.  40.  ph  $3.  30.  AECU-4281 


Status  report  on  a  study  of  the  use  of  furnace  calo- 
rimetry  for  the  rapid  determination  of  specIfTc 
heat  of  solids  at  high  temperatures,  by  J.  H. 
Boggs,   R.  A.  Knezek,  and].  A.  Wiebeli.    Okla- 
homa State  University,  School  of  Mechanical 
Engineering,  Stillwater,  Okla.    Aug  59.    Contract 
AT(11-1)-71.    13p.    Order  from  LC.  Mi  $2.40, 
ph$3.30.  AECU-4282 


Research  and  investigation  leading  to  methods  of 
generating  and  detecting  radiation  in  the  100   to 
1000  micron  wavelength  range  of  the  spectrum. 
Quarterly  progress  report  no.  13  for  March  1. 


?poi 
bvl 


1959  to  June  1°  1959,  by  P.  D.  Coleman  and 
others.    University  of  Illinois.    Electrical  Engi- 
neering Research  Lab. ,  Urbana,   111.    July  59. 
Contract  AT(ll-l)-392.    44p.    Order  from  LC. 
Mi  $3.  30,  ph$7.80.  AECU-4293 


Technical  progress  report.    Part  1.    High-speed  com 
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Grosh.  Argonne  National  Laboratory,   Lemont, 
111.   Oct  59.    Contract  W -31- 109-eng-38.    102p. 
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APEX-409 


An  IBM  704  program  report.  Aircraft  Nuclear  Pro- 
pulsion  shielding  program  10-0,  by  J.  W.  Haff- 
ner,  J.  J.  Loechler,  and  J.  E.  MacDonald.    Gene- 
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mathematics  for  the  period  Septe 


sics  and 

r  1  to  Decern 

ber  1.   1959,  by  D.  Klein  and  others.    Westing - 
house  Electric  Corp. .  Bettis  Atomic  Power  Lab. , 
Pittsburgh,  Pa.    1959.    Contract  AT-ll-l-GEN-14 
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343 


I 


Temperature  coefficients  of  a  highly  enriched 
core  in  slab  geometry,   by  S.   L.  Shufler,  W.  F. 
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jl  00  !  WAPD-TM-128 


SPIC-1  -  An  IBM-704  code  tb  calculate  the  neutron 
distribution  outside  a  rigjit-circular  cylindrical 
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HW- 60899 


Plutonium  recycle  test  reactor  final  safeguards 
analysis,  by  N.  G.  Wittenbrock  and  others. 
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ORNL-2784 


Gas-cooled  reactors.    Bibliography,   by  W.  H-  Rich- 
ardson  and  F.  Strachwitz.    Sandia  Corporation, 
Albuquerque,  N.  Mex.    Sep  59.    2l6p.    Order 


from  OTS.    $3.50. 


SCR-86 


Containment  of  fragments  from  runaway  reactor, 
DyG.  B.  HuberandN.  R.  Zabel.    Stanford 
Research  Institute,  Menio  Park,  Calif.    June  59.* 
Contract  AT(04-3)-115.    86p.    Order  from  OTS. 
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TID-3525(Rev.   1) 


The  calculation  of  pressure  drop  and  flow  distribu- 
tion within  a  reactor  vessel  in  a  pressurized 
water  nuclear  reactor  system,  by  J.  S.  Busch. 
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lattices,  by  A.  Jacobs  and  R.  H.  Vollmer. 
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Diamond  Ordnance  Fuze  Labs. .  Washington,  D.  C 
SEARCHING  THE  LITERATURE  FOR  TRANSDUCER 
tNFORMATION.    PART  1.    A  GUIDE  TO  THE 
LITERATURE,  by  J.  Pearlstein.    15  Oct  59.  61p. 
TT^-753. 
Order  from  OTS  $1.  75  PB  161  320 

TTiis  report  provides  a  guide  to  the  technical  litera- 
ture on  transducers,  including  a  classification  d  the 
related  phenomena,  principles,  and  materials  which 
must  be  considered  in  any  broad  and  systCTnatic  re- 
search and  development  program  nn  these  devices. 
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Patent  Office,  Washington.  D.  C 
PATENT  CLASSIFICATIGN  MICROFILM.  CLASSIFI- 
CATION OF  DESKa4  PATENTS.   1960  1  reel 
Order  from  LC  |6.00  PB  144  625 

TTie  complete  record  of  the  classification  of  design 
patents  is  contained  in  a  single  microfilm  reel 
(16  mm)  which  includes  both  the  original  and  cross 
reference  classification  of  these  patents.  (See  also 
n  144  504) 
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Arizona  Sate  Coll. ,  Flagstaff. 
GRATING  RESOLUTION  AT  6.  3  MICRONS  IN  THE 
SOLAR -TELLURIC  a*ECTRl»4,  by  Arthur  Add. 
Scientific  rept.  HB-7  on  Infrared  Spectroscopy  of  the 
Sun,  Moon  and  Earth,  Contract  AF  19(604)2177. 
10  Aug  59.  37p.    AFCRC-'IN-59-465. 
Order  tcan  LC  nii$3.  Oa  P»»$6. 30  PB  144  583 

Hie  ephemeral  atmospheric  window  at  6.  3  microns 
has  been  observed  with  grating  resolution.    Twenty- 
five  spectra  of  the  region  6.  150  mu  -  6.  350  mu  are 
reproduced.    (Author) 


Carter  Observatory  (New  Zealand). 
OBSERVATIONS  OF  THE  AURORA  AUSTRALIS 
19S5  AND  1956,  by  a  W.  McQuistan  and  B.  L. 
Frankpitt.    Scientific  rept.  no.  6  on  Contract  AF 
64(500X)4.    1  Mar  57,  42p.    AFCRC  TN-58-215; 
AD-146  866t 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  138  236 

Visual  observations  d  the  Aurora  Aus trails  collected 
in  New  Zealand  and  adjoining  regions  over  the  period 
1955  and  1956  are  here  recorded  in  a  form  suitable 
for  further  researches.    (See  also  n  138  689) 
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Geophysical  Inst. ,  U.  at  Alaska,  College. 
PHOTOMETRIC  STUDIES  OF  AURORAL  LUMI- 
NOSITY AND  ITS  CONNECTION  WITH  SOME 
ATMOSPHERE  IONIZATION  PHENOMENA,  by  W.  R 
Murcray.    Scientific  rept.  no.  2  on  Contract 
AF  19(604)1859.    Sep  58,  20t>.   12  refs.    AFCRC-TN- 
58-386;  AD- 160  839.  I 

Order  from  LC  mi$2.  40,  pft$3.  30  PB  137  890 

The  auroral  radiation,   3914  A,  received  from- the 
entire  sky  on  a  horizontal  diffusing  plate  was  moni- 
tored continuously  during  the  nights  of  1955-56  and 
1956-57.    The  1955-56  data  and  part  of  the  1956-57 
data  were  used  to  obtain  a  diurnal  curve  for  the  sky 
luminosity  in  this  wavelength.    The  auroral  light  in- 
creases to  a  broad  maximum  which  lasts  from  mag- 
netic midnight  till  dawn.    The  luminosity  was  found  to 
correlate  fairly  well  with  absorption  as  inferred  from 
F-min  values  and  with  (F  E^)2  and  very  well  with  the 
magnetic  K  indices. 


High  Altitude  Observatory,  Boulder,  Colo. 
FLARE- ASSOaATED  BURSTS  AT  18  Mc/s,  by 
C.  Warwick  and  J.   W.  Warwick.   Scientific  repL 
no.   3  on  Contract  AF  19(604)3872.   14  May  59,   13p. 
10  refs.  AFCRC-TN-59-364;  AD-217  075. 
Order  from  LC  mi$2.  40.  ph|3.  30  PB  144  430 

Burst  data  are  described  renting  from  continuous 
operation  of  an  SCNA  (suddefi  cosmic  noise  absorp- 
tion) recorder  since  December,   1955.    Bursts  occui 
frequently  in  close  time  connection  with  flares  but 
may  appear  before,  during,  or  after  the  flare.    On 
several  occasions,   these  bursts  can  be  directly 
identified  as  the  low- frequency  tail  of  type  II  bursts 
observed  at  higher  frequencies.    On  less  well-ob- 
served occasions,  the  low- frequency  bursts  do  not 
appear  to  have  higher  frequency  counterparts. 


High  Altitude  Observatory.   Boulder,  Colo. 
THE  IONIZATION  CROSS- SECTION  OF  FeXIV  IN 
THE  SOLAR  CORONA  BY  BLECTRON  COLLISION 
AND  ITS  RELATIONSHIP  TO  THE  TEMPERATURE 
OF  THE  CORONA,   by  Sanlord  B    Schwartz     Doaoral 
thesis     Rept.  on  Contract  Ndnr  393(04).    Jan  59.  glp. 
33  r«fs  i 

Order  from  LC  miR  M.  ph4l3  SO  K  144  4SS 
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personnel  and  Training 


Adjutant  Geiytral's  Office.  Washington.   D.  C. 
DEVELOPMENT  OF  A  PROVISIONAL  BATTERY 
FOR  SELECTING  ARMY  HELICOPTER  PILOT 
TRAINEES^  by  Nathan  Rosenberg,   Harold  Maninek. 
and  Alan  A.  Anderson.    June  59,   34p.   4  refs.    PRB 
Technical  research  note  104;  AD-226  801. 
Order  fr/6m  LC  mi $3.  00,  ph$6.  30  PB  144  671 

A  six-t*st  battery  to  predict  pass  versus  fall  in  train- 
ing at^e  U.  S.  Army  Primary  Helicopter  School  was 
de>iY&l  from  valid  tests  in  each  of  4  batteries  admin- 
istered to  4  samples  of  helicopter  pilot  trainees.    The 
tests  selected  were  administered  to  a  fifth  sample  to 
obtain  measures  of  their  intercorrelation  essential  to 
application  of  a  test  selection  procedure.    Thus,  valid- 
ity coefficients  based  on  different  samples  were  used 
in  conjunction  with  intercorrelation  coefficients  in  yet 
another  sample  to  derive  a  new  battery.    Granting  the 
experimental  weakness  of  this  procedure,  the  esti- 
mated validity  of  the  resulting  battery  was  higher  than 
that  of  either  of  the  2  batteries  which  have  been  in 
operational  use.  (Author) 


Bucknell  U. ,  Lewisburg,  Pa. 
SELF- INSTRUCTIONAL  DEVICES:  A  REVIEW  OF 
CURRENT  OGNCEPTS,  by  WiUiam  J.  Carr.  Rept.  on 
Human  Factors  in  the  Design  of  Training  Equipment, 
Contract  AF  33(616)6526.  Aug  59,  29p.   37  refs. 
WADC  Technical  rept.  59-503. 
Order  from  OTS  $0.  75  PB  161  339 

A  selective  review  of  the  literature  on  self-instruc- 
tional devices  is  presented,  with  emphasis  on  those 
studies  which  provide  for  a  functional  analysis  of  such 
devices.    Three  major  classes  of  variables  which  in- 
fluence the  effectiveness  of  learning  by  means  of  self- 
instructional  devices  are:  characteristics  of  the  de- 
vice, characteristics  of  the  program,  and  character- 
istics of  the  learner.    Major  attention  is  devoted  to  an 
analysis  of  ti»e  process  of  programming,  or  the  ar- 
rangement of  the  materials  to  be  learned  in  proper 
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mentation  and  additional  research  are  made.    The 
(j?er-all  conclusion  is  that  the  program  efficiently  and 
effectively  increased  knowledge  of  principles  and 
practices  in  on-the-job  training,  and  it  elicited  favor- 
able attitudes  frcwn  the  trainees. 


Human  Resources  Research  Office,  George 

Washington  U.  ,  Washington,   D.  C. 
PEVELOPMENT  AND  EVALUATION  OF  AN  IM- 
PROVED FIELD  RADIO  REPAIR  COURSE,  by 
George  H.  Brown,  Wesley  C.  Zaynor  and  others. 
[Rept.  on  Contract  DA  49-106-qm-l.  ]  Sep  59,   89p. 
5  refs.    Technical  rept.  58. 
Order  from  OTS  $2.  25  PB  161  321 

TTie  objective  of  this  study  was  to  assist  the  U.  S. 
Army  Signal  School  in  the  development  and  experi- 
mental evaluation  of  an  improved  training  course  for 
Field  Radio  Repairmen,  MOS  296.  1.    Graduates  of 
the  experimental  course  were  significantly  superior 
to  the  standard  course  graduates  on  four  of  the  seven 
tests  in  the  battery  -  -  the  Trouble  Shooting,  Test 
Equipment,    Repair  Skills,   and  Achievement  tests. 
The  groups  did  not  differ  significantly  on  the  remain- 
ing tests -- the  Alinement,  Manuals,  and  Schematics 
tests. 


Institute  of  Personality  Assessment  and  Research, 

U  of  California,  Berkeley. 
AN  ASSESSMENT  STUDY  OF  AIR  FORCE  OFFI- 
CERS.   PART  II:   DESCRIPTION  OF  THE  ASSESSED 
SAMPLE,  by  Harrison  G.  Gough  and  Irving  Krauss. 
Rept.  on  Contract  AF  18(600)8.    Sep  58,  31p.  9  refs. 
WADC-TR-58-91,   Pi.   2;  AD- 208  700. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  605 

An  extensive  psychological  assessment  of  a  group  of 
Air  Force  captains  is  described.    It  presents  sociolog 
ical  and  psychological  descriptions  of  the  sample  of 
343  captains  participating  in  the  field- testing  phase  of 
the  assessment.    Tlie  typical  member  may  be  charac- 
terized as  being  a  reserve  officer  who  entered  the 
service  during  World  War  II  as  an  elisted  man  and 
who  received  his  commission  through  flying  school 
He  is  eligible  for  promotion  to  the  grade  of  major. 
IS  married  and  desires  an  Air  Force  career.    His 
intelligence  score  is  above  the  mean  for  the  general 
adult  popuiaiion.  but  below  the  level  defined  by 
Trrman  and  tnher*  at  superior     His  personal  adHMl* 
-Ttm  and  psychiatric  stability  are  judyed  to  be  aacd- 
ki  social  iccl»i«Mt  i»  la  dMractenaad  by  lac- 
and  diw*>i »«»>•'     iapacifYfor 
iivatKJii      i«  <•«»  «rf  kuiisl 
•onaJ  lasi^ 
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Tills  study  investigated  the  relationship  between  the 
United  States  Navy's  1955  recruiting  rate  and  forty- 
three  variables  describing  the  demographic  character- 
istics of  40  of  the  43  cities  designated  as  main  recruit- 
ing stations  for  the  Navy.    Fifteen  of  these  measures 
correlated  significantly  with  recruiting  rate.    A  set  of 
five  of  these  variables  correlated  .  79  with  the  cri- 
terion.   TTie  general  pattern  of  relationships  suggests 
that  recruitment  is  more  effective  in  less  densely  pop- 
ulated and  leas  highly  industrialized  cities. 


Naval  Ordnance  Lab.  [White  Oak,  Md.  ] 
SOLID  BLAST  PROTECTIVE  DEVICES  FOR  SHIP- 
BOARD PERSONNEL,  PRELIMINARY  EVALUATION 
OF  MATERIALS  FOR,  by  F.  R.  Bamet.    29  July  47, 
20p.  3  refs.    Naval  Ordnance  Lab  Memo.   9147. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  084 

During  sea  battle  personnel  are  subject  to  high  veloc- 
ity shock  waves  traveling  through  the  ship's  structure 
due  to  explosions  aboard  the  ship  or  in  close  proxim- 
ity to  it.    The  effects  of  this   "Solid  blast"  or  "Deck 
heave"  are  such  that  persons  may  suffer  serious  in- 
juries such  as  broken  or  crushed  bones  in  the  ankle, 
leg  or  spine,  or  severe  blows  due  to  being  thrown 
against  bulkheads  or  projections.    In  carrying  out  re- 
search work  on  protective  devices,  materials  such  as 
plastic  foams  or  cellular  structures,  collapsible  metal 
rings  and  rubber  mats  and  rubber  shoe  soles  were  in- 
vestigated.   The  rubber  mats  and  shoe  soles  appeared 
to  be  the  most  satisfactory  in  every  respect  of  the 
experimental  devices  considered.    (Author) 


Naval  Personnel  Research  Field  Activity, 

Washington,    D.  C 
EVALUATION  OF  AN  ADVANCED  COURSE  FOR 
FIRE  CONTROL  TECHNICIANS,  by  Norman  M. 
Labbe  and  Kalmer  E.  Stordahl.    June  59,  40p.    3  refs. 
BuPfers  Technical  Bulletin  59-16. 
Order  from  LC  mi$3. 00,  phJ6.  30  PB  144  536 

In  this  study,  two  groups,  a  group  taking  the  experi- 
mental course  and  a  group  taking  the  regular  Class  B 
trainif^  were  compared  after  the  training  on  their 
demonstration  of  the  fundamental  skills  and  knowledge 
required  to  maintain  unfamiliar  fire  control  equip 
ments.    tt  was  found  that  the  students  in  the  eaprri- 
meotai  group  exceedod  the  students  la  dM  rapiiar 
Class  B  tramii^  taily  m  the  encni  ti  rheir  mastery  tt 
tics,   but  iMJi  IB  their  mastery  id  uthrr  maia- 
rcqturcraeats  fur  the  oofamiliar  lira  c< 
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SEARCHING  THE  LITERATURE  FOR  TRANSDUCER 
INFORMATION.    PART  I.    A  GUIDE  TO  THE 
LITERATURE,  by  J.  Ptearlstein.    15  Oct  59,  61p. 

TR-753- 

order  from  OTS  $1. 75  PB  161  320 

TTiis  report  provides  a  guide  to  the  technical  litera- 
ture on  transducers,  including  a  classification  of  the 
related  phenomena,  principles,  and  materials  which 
must  be  considered  in  any  broad  and  systematic  re- 
search and  development  program  on  these  devices. 
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This  microfilm  copy  d  the  official  record  of  the 
classification  of  U.  S.  patents  issued  through 
23  Sep  59  is  arrai^ed  numericaUy  in  Class  and  Sub- 
class order  according  to  the  Patent  Office  Manual  cf 
Oassification.    The  microfilm  listing,  used  in  con- 
junction with  the  manual,  makes  it  possible  to  find 
out  which  patents  relate  to  a  given  subject  classified 
in  a  particular  numbered  class  and  subclass.   The 
complete  record  is  contained  in  ten  100  foot  reels  of 
16  mm  film  comprising  5  reels  of  the  original  or  pri- 
mary subject  classification  of  the  patents,  and  5  reels 
of  their  cross  reference  dassificatian. 
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PATENT  CLASSIFICATICN  MICROFILM.  CLASSIFI- 
CATICN  OF  DESKM  PATENTS.   1960  1  reel 
Order  from  LC  |6.00  PB  144  625 

The  comfdece  record  of  the  classification  of  design 
patentH  is  contained  in  a  single  micitfiltn  reel 
(16  mm)  which  includes  both  the  original  and  crosa 
reference  classification  of  these  pataits.  (See  alao 
PB  144  504) 
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Arizona  Sate  Coll. ,  Flagstaff. 
GRATING  RESOLUTION  AT  6. 3  MICRONS  IN  THE 
SOLAR-TELLURIC  SPECTRUM,  by  Arthur  Add. 
Scientific  rept.  HB-7  oo  Infrared  Spectroscopy  of  the 
Sun.  Moon  and  Earth.  Ooatract  AF  19(604)2177. 
10  Aug  59,  37p.    AFCRC-TN-59-465. 
Order  from  LC  mi$3. 00,  ph|6. 30         PB  144  583 

The  ephemeral  atmospheric  window  at  6. 3  microns 
has  been  observed  with  grating  resolution.    Twenty- 
five  spectra  of  the  region  6. 150  mu  -  6. 350  mu  are 
reproduced.    (Author) 


Carter  Observatra-y  (New  Zealand). 
OBSERVATIONS  OF  THE  AURORA  AUSTRAUS 
1955  AND  1956,  by  a  W.  McQuistan  and  B.  L. 
Frankpitt.    Scientific  rept.  no.  6  on  Contract  AF 
64(500)04.    1  Mar  57,  42p.    AFCRC  TN-58-215; 
AD-146  866. 
Order  from  LC  mi$3. 30,  ph$7.  80         PB  138  236 

Visual  observations  of  the  Aurora  Aus trails  collected 
in  New  Zealand  and  adjoining  regions  over  the  period 
1955  and  1956  are  here  recorded  in  a  form  suitable 
for  further  researches.    (See  also  PB  138  689) 
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Geophysical  Inst. .  U.  of  Alaska,  College. 
PHOTOMETRIC  STUDIES  OF  AURORAL  LUMI- 
NOSITY AND  ITS  CONNECTION  WITH  SOME 
ATMOSPHERE  IONIZATION  PHENOMENA,  by  W.  R 
Murcray.    Scientific  rept.  no.  2  on  Contract 
AF  19(604)1859.    Sep  58.  20i^.   12  refs.    AFCRC-TN- 
58-386;  AD- 160  839. 
Order  from  LC  mi$2.  40.  pri$3.  30  PB  137  890 

The  auroral  radiation,   3914' A.  received  from- the 
entire  sky  on  a  horizontal  disusing  plate  was  moni- 
tored continuously  during  th^  nights  of  1955-56  and 
1956-57.    The  1955-56  data  iind  part  of  the  1956-57 
dau  were  used  to  obtain  a  djumal  curve  for  the  sky 
luminosity  in  this  wavelength.    The  auroral  light  in- 
creases to  a  broad  maximum  which  lasts  from  mag- 
netic midnight  till  dawn.    The  luminosity  was  found  to 
correlate  fairly  well  with  absorption  as  inferred  from 
F-min  values  and  with  (F  E^}^  and  very  well  with  the 
magnetic  K  indices. 


High  Altitude  Observatory,  Boulder,  Colo. 
FLARE-ASSOaATED  BURSTS  AT  18  Mc/s,  by 
C.  Warwick  and  J.  W.  Warvtick,  Scientific  rept. 
no.   3  on  Contract  AF  19(604)3872.   14  May  59.   13p. 
10  refs.  AFCRC-TN-59-364;  AD-217  075. 
Order  from  LC  mi$2.  40.  ph^.  30  PB  144  430 

Burst  data  are  described  re$ulting  from  continuous 
c^)eration  of  an  SCNA  (sudden  cosmic  noise  absorp- 
tion) recorder  since  December.   1955.    Bursts  occui 
frequently  in  close  time  connection  with  flares  but 
may  appear  before,  during,  or  after  the  flare.    On 
several  occasions,  these  bursts  can  be  directly 
identified  as  the  low-frequency  tail  of  type  II  bursts 
observed  at  higher  frequencies.    On  less  well-ob- 
served occasions,  the  low- frequency  bursts  do  not 
appear  to  have  higher  frequency  counterparts. 


High  Altitude  Observatory,   Boulder.  Colo. 
THE  IONIZATION  CROSS- SECTION  OF  FeXIV  IN 
THE  SOLAR  CORONA  BY  ELECTRON  COLLISION 
AND  ITS  RELATIONSHIP  TO  THE  TEMPERATURE 
OF  THE  CORONA,   by  Sanford  B.  Schwartz.    Doctoral 
thesis.    Rept.  on  Contract  Npnr-393(04).    Jan  59.  81p. 
33  refs. 
Order  from  LC  mi $4.  80.  pjj$13.  80  PB  144  455 

The  general  problem  of  deiar mining  an  estimate  of 
the  temperature  of  a  quiet  r|egion  of  the  solar  corona 
is  discussed. 


Maryland  U.  .  College  Pari 
TRAPPED  RADIATION  IN  THE  EARTH'S  MAG- 
NETIC FIELD,  by  S.  F.  Singer.  Scientific  rqjt. 
no.  2  on  Contracts  AF  49(638)530  and  AF  19(604)5575. 
Aug  59,  8p.   17  refs.  Physics  Dept.  Technical  rept. 
no.   153;  AFCRC-TN-59-763;  AFOSR-TN-59-I028. 
Order  from  LC  nU$I.  80,  pttjl.  80  PB  144  416 

The  purpose  of  this  paper  i$  to  look  at  a  tc^ic  in 
astrophysics  from  the  point  of  view  of  the  laboratory. 
We  will  therefore  not  be  colicemed  very  much  with 
the  geophysical  significanca  of  trapped  radiation. 
Rather,  we  want  to  examine  what  nature  can  tell  us 
about  the  confinement  of  particles. 
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Adjutant  General's  Office,  Washington,  D.  C. 
DEVELOPMENT  OF  A  PROVISIONAL  BATTERY 
FOR  SELECTING  ARMY  HELICOPTER  PILOT 
TTIAINEES,  by  Nathan  Rosenberg,   Harold  Martinek, 
and  Alan  A.  Anderson.    June  59,   34p.   4  refs.    PRB 
Technical  research  note  104;  AD- 226  801. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  671 

A  six-test  battery  to  predict  pass  versus  fail  in  train- 
ing at  the  U.  S.  Army  Primary  Helicopter  School  was 
derived  from  valid  tests  in  each  of  4  batteries  admin- 
istered to  4  samples  of  helicopter  pilot  trainees.    The 
tests  selected  were  administered  to  a  fifth  sample  to 
obtain  measures  of  their  intercorrelation  essential  to 
application  of  a  test  selection  procedure.    Thus,  valid- 
ity coefficients  based  on  different  samples  were  used 
in  conjunction  with  intercorrelation  coefficients  in  yet 
another  sample  to  derive  a  new  battery.    Granting  the 
experimental  weakness  erf  this  procedure,  the  esti- 
mated validity  erf  the  resulting  battery  was  higher  than 
that  of  either  of  the  2  batteries  which  have  been  in 
operational  use.  (Author) 


Bucknell  U.  ,  Lewisburg,  Pa. 
SELF-INSTRUCnCNAL  DEVICES:  A  REVIEW  OF 
CURRENT  CCNCEPTS.  by  William  J.  Carr.   Rept.  on 
Human  Factors  in  the  Design  of  Training  Equipment, 
Contract  AF  33(616)6526.  Aug. 59.  29p.  37  refs. 
WADC  Technical  rept.  59-503. 
Order  from  OTS  $0.  75  PB  161  339 

A  selective  review  of  the  literature  on  self- instruc- 
tional devices  is  presented,  with  emphasis  on  those 
studies  which  provide  for  a  functional  analysis  of  such 
devices.    Three  major  classes  of  variables  which  in- 
fluence the  effectiveness  of  learning  by  means  of  self- 
instructional  devices  are:  characteristics  of  the  de- 
vice, characteristics  of  the  program,  and  character- 
istics of  the  learner.    Major  attention  is  devoted  to  an 
analysis  of  the  process  of  programming,  or  the  ar- 
rangement of  the  materials  to  be  learned  in  proper 
sequence  which  maximizes  rate  of  'earning  and  degree 
of  retention.    Discussion  is  focussed  on  a  number  of 
variables  of  which  the  effectiveness  of  the  process  of 
programming  might  be  a  function.    Some  of  these 
variables  have  not  yet  been  subjected  to  experiniental 
analysis.    A  working  model  is  presented,  based  upon 
the  familiar  processes  of  conditioning.  (Author) 


Courtney  and  Co. ,  Philadelphia,  Pa. 
EVALUATION  OF  A  SHIPBOARD  SUPERVISORY 
TRAINING  PROGRAM  FOR  PETTY  OFFICERS,  by 
Myrcn  A.  Fisdil  and  Douglas  Courtney.    Technical 
rept.  on  Contract  Nonr -2212(00).   31  Dec  57,  82p. 
13  refs.    Rept.  no.   19;    AD- 151  939. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  137  993 

A  description  is  given  of  the  measures  of  workability 
and  the  fleet  tryout,  and  ^ecommendatiCMis  for  imple- 
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mentation  and  additional  research  are  made.   The 
(^er-all  conclusion  is  that  the  program  efficiently  and 
effectively  increased  knowledge  of  principles  and 
practices  in  on-the-job  training,  and  it  elicited  favor- 
able attitudes  from  the  trainees. 


Human  Resources  Research  Office,  George 

Washington  U.  ,   Washington,   D.  C. 
HEVELOPMENT  AND  EVALUATION  OF  AN  IM- 
PROVED FIELD  RADIO  REPAIR  COURSE,  by 
George  H.  Brown.  Wesley  C.  Zaynor  and  others. 
[Rept.  on  Contract  DA  49-106-qm-l.  ]  Sep  59,   89p. 
5  refs.    Technical  rept.  58. 
Order  from  OTS  $2.  25  PB  161  321 

The  objective  of  this  study  was  to  assist  the  U.  Sw 
Army  Signal  School  in  the  development  and  experi- 
mental evaluation  of  an  improved  training  course  for 
Field  Radio  Repairmen.  MOS  296.  1.    Graduates  of 
the  experimental  course  were  significantly  superior 
to  the  standard  course  graduates  on  four  of  the  seven 
tests  in  the  battery  -  -  the  Trouble  Shooting.  Test 
Equipment,   Repair  Skills,  and  Achievement  tests. 
The  groups  did  not  differ  significantly  on  the  remain- 
ing tests  --  the  Alinement,  Manuals,  and  Schematics 
tests 


Institute  of  Personality  Assessment  and  Research, 

U.  of  California,   Berkeley. 
AN  ASSESSMENT  STUDY  OF  AIR  FORCE  OFFI- 
CERS   PART  II:   DESCRIPTION  OF  THE  ASSESSED 
SAMPLE,  by  Harrison  G.  Gough  and  Irving  Krauss. 
Rept.  on  Contract  AF  18(600)8.    Sep  58.  31p.  9  refs. 
WADC-TR-58-91,   Pt.   2;  AD- 208  700. 
Order  from  LC  mi  $3.  00.  ph$6.  30  PB  144  605 

An  extensive  psychological  assessment  of  a  group  of 
Air  Force  captains  is  described.    It  presents  sociolog- 
ical and  psychological  descriptions  of  the  sample  of 
343  captains  participating  in  the  field-testing  phase  of 
the  assessment.    The  typical  meniber  may  be  charac- 
terized as  being  a  reserve  crfficer  who  entered  the 
service  during  World  War  II  as  an  elisted  man  and 
who  received  his  commission  through  flying  school. 
He  is  eligible  for  promotion  to  the  grade  of  major.    He 
is  married  and  desires  an  Air  Force  career.    His 
intelligence  score  is  above  the  mean  for  the  general 
adult  population,  but  below  the  level  defined  by 
Terman  and  others  as  superior.    His  personal  adjust- 
ment and  psychiatric  stability  are  judged  to  be  excel- 
lent.   In  social  technique  he  is  characterized  by  fac- 
tors erf  leadership  and  dominance,  capacity  for  status, 
and  achievement  motivation.    Tests  of  social  acuity 
and  social  insight  place  him  in  an  average  rank 
among  groups  of  equivalent  education  or  occupational 
status.    His  vocational  interest  profile  is  basically  a 
military  officer  profile  similar  to  the  pattern  ob- 
served in  other  studies  of  miliUry  officers.    ^Author) 
(See  also  PB  142  096) 


Maryland  U. ,  College  Park. 
DEMOGRAPHIC  VARIABLES  IN  THE  PREDICTION 
OF  RECRUITMENT,  by  Ray  C.  Hackman.  Final  rept. 
on  Contract  Nonr- 2 141(00).  Oct  57,  39p.  3  refs. 
AD- 146  702. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  138  223 


This  Btody  investigated  the  relationship  between  the 
United  States  Navy's  1955  recruiting  rate  and  forty- 
three  variables  describing  the  demographic  character- 
istics of  40  of  the  43  cities  designated  as  main  recruit- 
ing stations  for  the  Navy.    Fifteen  of  these  measures 
correlated  significantly  with  recruiting  rate.    A  aei  of 
five  of  these  variables  correlated  .  79  with  the  cri- 
terion.   TTie  general  pattern  of  relationships  suggests 
that  recruitment  is  more  effective  in  less  densely  pop- 
ulated and  less  highly  industrialized  cities. 


Naval  Ordnance  Lab.  [White  Oak,  Md.  ] 
SOLID  BLAST  PROTECTIVE  DEVICES  FOR  SHIP- 
BOARD PERSONNEL,  PRELIMINARY  EVALUATION 
OF  MATERIALS  FOR.  by  F.  R.  Bamet.    29  July  47, 
20p.  3  refs.    Naval  Ordnance  Lab  Memo.  9147. 
Order  from  LC  ml$2.  40.  ph^.  30  PB  145  084 

During  sea  battle  personnel  are  subject  to  high  veloc- 
ity shock  waves  traveling  through  the  ship's  structure 
due  to  explosions  aboard  the  ship  or  in  close  proxim- 
ity to  it.    The  effects  of  this  "Solid  blast"  or  "Deck 
heave"  are  such  that  persons  may  suffer  serious  in- 
juries such  as  broken  or  crushed  bones  in  the  ankle, 
leg  or  spine,  or  severe  blows  due  to  being  thrown 
against  bulkheads  or  projections.    In  carrying  out  re- 
search work  cm  protective  devices,  materials  such  as 
plastic  foams  or  cellular  structures,  collapsible  metal 
rings  and  rubber  mats  and  rubber  shoe  soles  were  in- 
vestigated.   The  rubber  mats  and  shoe  soles  appeared 
to  be  the  most  satisfactory  in  every  respect  of  the 
experimental  devices  ccwisidered.    (Author) 


Naval  Personnel  Research  Field  Activity, 

Washington,   D.  C 
EVALUATION  OF  AN  ADVANCED  COURSE  FOR 
FIRE  CONTROL  TECHNICIANS,  by  Norman  M 
Labbe  and  Kalmer  E.  Stordahl.   June  59,  40p.    3  refs. 
BuPers  Technical  BuUetin  59-16. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  536 

In  this  study,  two  groups,  a  group  taking  the  experi- 
mental course  and  a  group  taking  the  regular  Class  B 
training  were  compared  after  the  training  cm  their 
demonstration  of  the  fundamental  skills  and  knowledge 
required  to  maintain  unfamiliar  fire  control  equip- 
ments.   It  was  found  that  the  students  in  the  experi- 
mental group  exceeded  the  students  in  the  regular 
Class  B  training  only  in  the  extent  of  their  mastery  of 
mathematics,  but  not  in  their  mastery  of  other  main- 
tenance requirements  for  the  unfamiliar  fire  control 
equipment. 


Naval  Personnel  Research  Field  Activity,  San 

NA^L  KNOWLEDGE  AS  PREDICTOR  OF  CAREER 
MOTIVATION  AND  ACADEMIC  PERFORMANCE  IN 
THE  NROTC  PROGRAM,  by  Bernard  Rimland. 
June  59,  34p.    10  refs.    BuPers  Technical  BuUetin 
59-12;  AD-227  793  ™>,^^c,. 

Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  537 

Correlatiore  between  NKT  scares  and  first  semester 
jn-ade  point  average  were  found  to  be  about  .  10  for 
both  Contract  (N«2562)  and  Regular  (N--1433)  students. 
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Mnr  did  mat  contzifaitfe  to  the  multiple  correlation  of 
other  tests  wldi  first  semester  grades.   OorrelMians 
bccwecB  MCT  scares  and  firtt  semester  Nsyal 
Sciaace  GnOm  were  found  to  be  about .  40  for  Con- 
tract studetts  and  about .  30  for  Reaulars.    When  the 
MKT  was  added  to  die  combiiied  meotai  ability  test 
and  hlgn  sduol  records  acm  used  for  prediction, 
battery  Talidity  was  raised  from  about  .  40  to 
Onocract  flnvfaacs  and  from  about  .  37  to  .  45  for 
Regular  students.   No  further  work  appears  warraaed 
la  attempclag  to  predict  career  motiration  or  grade- 
point  areraice  by  use  at  the  NKT. 


57-117;  AI>-157  698. 

Order  from  LC  mi$3. 00.  ph|6-  30 


FB  144  788 
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Mtral  PersoMiel  Research  Held  Acthrlty, 

Wasbiagion.  D.  C. 
PRBDICnOW  OP  OFFICER  CAMXDAT^  MDUTAPY 
AFnrUDB  GRADES  AM}  PEER  RATINGS,  by  Rose- 
mary Oiff  and  Darld  Klpnis .  June  59.  I7p.  12  rcfs. 
BuPers  Tectanical  BuUeda  5^11;  AD- 227  794 
Order  from  LC  m42.40,  ph$3.30        PB  144  538 

This  study  was  drsignrri  to  d^elop  tests  which  could 
be  used  in  initial  seJectian  to  pretttct  military  aptitude 
grsdes ,  peer  ratings  ct  officer  candidates ,  and  ulti- 
mately junior  officer  pezformance  as  evaluated  by 
Fitness  Reports .  The  Biographical  Information  Blank 
snd  the  Risk  Scale  were  found  to  be  valid  in  predicting 
military  aptitude  grades  and  peer  ratii^s .  The  results 
of  the  study  indicate  that  officer  selection  for  military 
aptitude  can  be  improved  by  the  use  of  some  of  the 
experimental  instxuments  coi^idered  ip  this  study. 


Naval  Personnel  Research  Field  Activity, 

Washington,  D  C 
THE  VAUDITY  CF  THE  BASIC  TEST  BATTERY 
AT  NUCLEAR  PRORJL£lGN  SURFACE  SCHOOL, 
by  Leonard  WoUack.  July  59.  16p.   5  refs.    BuFters 
Technical  BuUetin  59-17. 
Order  from  LC  mi$2.  40^  ph^  30  PB  144  535 

This  study  presents  current  iilformation  on  the  effec- 
tiveness of  die  Basic  Test  Btttery  (BTB)  in  selectii^ 
oilisted  persaanel  for  die  Nuclear  Power  (NP)  Sur- 
face School  training  program  «nd  the  validity  of  the 
BTB  in  -east"  and  "slow"  trainli«  sections.    Among 
*e  tests  of  die  BTB»  Arithmetic  (ARI)  was  die  best 
single  predictor  of  school  perfbrmance.    Mechanical 
ComprehODsion  (MECH)  was  die  poorest.    The  MECH 
scare  added  to  eidier  die  General  Classification  Tfcst 
(GCT)  or  ARI  tended  to  lower  prediction.    Three  of 
die  Arco  tests  (Pre-aigineerli|g,  Mathematics,  and 
Riysi^)  gave  predictions  hi  this  sample  superior  to 
that  oteained  with  BTB  scores.    Tests  of  the  BTB  and 
the  Arco  achievement  tests  gave  better  prediction  of 
school  performance  in  die  fast  sections  dian  in  the 
slow  sections.    While  die  difierences  in  prediction  of 
fast  and  slow  sections  were  noi  statistically  signifi- 
cant, wirii  the  exception  <rf  die  Biysics  test,  die  direc- 
tion of  die  correlative  differences  was  consistent  with 
previous  research  fijKliifrs. 


Teachers  ColL  .  ColambiaU.,  New  York. 
PROHABILmf  Atm  STATISTIGS  IN  ITEM  ANALY- 
SBAMO  CLASSIFICAT1GN  PROBLEMS;  OPTIMAL 
TEST  DBSK;N  in  a  SPECIAL  TESTING  SnUATlON, 
by  Rosedidi  Sitgrenves.  Sep  57-  36p.  5  refs.  AFSAM- 


ThiB  paper  conedders  a  slighdy  different  and  more 
restricted  model  for  tests  of  a  sii^e  ability  Y  than 
«he  model  formulated  In  an  earlier  study.    It  Is  as- 
sumed that  all  test  items  measure  the  same  underlyin 
▼ariable  X  which  has  a  correlation  (/•)l/2  widi  Y.  aJ 
Index  h,  defined  as  one  minus  the  minimum  expected 
sq^iared  error  of  estimate  of  Y  attainable  with  a  given 
test,  ia  adapted  as  a  measure  of  the  "goodness"  of  the 
tesL    For  a  given  k-item  test,  the  estimation  proce- 
dure with  minimum  squared  error  of  estiimte  is 
found,  and  the  value  of  h  is  determtaed.    Various 
properties  of  h  are  demonstrated,  and  values  of  the 
test  parameters  wtiich  maTimtT^.  this  index  are  found. 
(Author) 


Psychology 


Aerospace  Medical  Lab. ,  Wright  Air  Development 

Center.  Wright-Panerson  AFB,  Ohio. 
STUDIES  IN  RESEARCH  METHODOLOGY.   L    COM- 
PATIBILITY OF  PSYCHOLOGICAL  MEASUREMENTS 
WITH  PARAMETRIC  ASSUMPTIONS,   iiy  James  V. 
Bradley.   Repc  on  Contract  AF  33(616)3404.  Sep  59, 
26p.  5  refs.  WADC  Technical  rept.  58-574(0. 
Order  from  OTS  |0.  75  PB  161  335 

The  compatibility  of  typical  psychological  measure- 
ments with  tibe  assumptions  of  common,  parametric, 
statistical  tests  is  examitipd     Empirically  obtained 
distributions  of  time  scores  and  mattiematically  de- 
rived error  distributions  are  used  to  illustrate  con- 
ditions which  give  rise  to  serious  violation  of  assunm- 
tions.  (Author) 


Applied  Msthematics  and  Statistics  Lab. , 

Stanford  U. ,  Calif. 
NOTE  ON  RELATIVE  EFFICIENCY  OF  TESTS»  by 
Colin  R.  Blyth.   Technical  rept.  no.  16  on  Contraa 
Nonr-225(2l).   27  Nov  57,   13p.    6  refs.   AD-149  89L 
Order  from  LC  mi$2. 4a  ph$3.  30  PB  137  997 

This  nae  is  concerned  with  possible  definitions  of 
relative  efficiency  for  two  sequences  of  tests  of  the 
same  hypothesis.    For  two  examples  of  cue  kind  of 
definition,  relative  effidences  of  die  Student  test  and 
sign  test  against  normal  alternative  are  calculated  for 
fixed  sanqile  size  and  asymptotically. 


Applied  Psychological  Services,  Wayne.  Pa. 
TECHNIQUES  FOR  EVALUATING  OPERATOR  LOAD- 
ING IN  MAN-MACHINE  SYSTHwIS:  A  DESCRIPTION 
OF  A  MODEL  AND  THE  RESULTS  OF  ITS  FIRST 
APPUCATIGN,  by  Arthur  L  Siegel  and  J.  Jay  Wolt 
Rept.  on  Contract  Nonr- 2492(00).   Feb  59,  10^ 
12  refs. 
Order  from  LC  mi$5. 70.  ph$l6. 90  FB  144  790 

A  "model"  was  syntliesized  which  may  permit  an  im- 
proved analysis  and  prediction  of  the  effectiveness  of 
man- machine  systems.    The  .model  was  then  applied  to 
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the  pilots'  task  in  landing  an  F4D  aircraft  on  an  air- 
craft carrier.    The  predictions  from  the  model,  pre- 
sented and  evaluated  in  this  report,  generally  conform 
with  reality,  are  generally  reasonable,  and  indicate 
that  many  conditions  necessary  to  the  eventual  fruition 
of  a  final  model  have  been  met.    It  funher  seems  pos- 
sible that  the  model  nnay  be  effectively  used  at  the 
present  time  for  conparative  evaluation  of  alternative 
designs.  (Author) 


Army  Ordnance  Human  Engineering  Lab.  ,  Aberdeen 

Proving  Ground,   Md. 
AN  EXPLORATORY  STUDY  INTO  THE  EFFECTS 
OF  LOW  BLAST  PRESSURE  ON  BEHAVIOR  IN 
RHESUS  MONKEYS,  by  John  Romba  and  Paul  Martin. 
Oct  59    21p.   24  refs.    Technical  Memo.   11-59. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  713 

Four  psychological-test- sophisticated  Rhesus  mon- 
keys were  exposed  to  90  shots  of  5-7  pounds  per 
square  inch  blast  peak  overpressures  and  changes  in 
behavioral  phenomena  were  noted.    Interference  with 
performance  improvement  on  learning  tests  was  ap- 
parent.   Selective  decrements  in  motor  coordination 
were  also  noted.    No  locomotor  activity  changes  were 
observed.    The  changes,  however,  cannot  be  inter- 
preted as  only  blast  pressure  effects.    The  psycholog- 
ical experience  of  the  blast  situation  to  the  animals 
must  also  be  considered  as  a  contributing  factor.    The 
elimination  or  reduction  of  confounding  factors  will  be 
attempted  in  the  next  series  of  experiments.  (Audior) 


Hearing  and  Communication  Lab. ,  Indiana  U . . 

Bloomington . 
RECOGNITION  MEMORY  AND  THE  OPERATING 
CHARACTERISTIC,  by  James  P.  Egan.  Technical 
note  on  Research  Concerning  the  General  Problem  of 
Information  Reception  by  Means  of  Speech  Communi- 
cation, Contract  AF  19(604)1962.  15  June  58,  56p. 
11  refs.  AFCRC-TN-58-51;  AD-152  650. 
Order  from  LC  mi$3.60,  ph$9.30  PB  137  944 

The  present  study,  undertaken  in  the  spirit  of  an  exer- 
cise, attempts  to  show  how  the  operating  character- 
istic may  be  applied  in  the  investigation  of  recognition 
memory. 


Massachusetts  Mental  Health  Center,   Boston. 
STUDIES  IN  HUMAN  ISOLATION,  by  Sanford  J. 
Freedman  and  Milton  Greenblan.    Rept.  for  15  Apr  58- 
14  Apr  59  on  Biophysics  Research,  Contract  AF 
33(616)5663.    Sep  59    54p.   34  refs.    WADC  Technical 
rept.  59-266. 
Order  from  OTS  $1.  50  PB  161  349 

Thirty  normal  college-age  subjects  were  run  in  eight- 
hour  experimental  sessions  involving  (a)  non- patterned 
visual  and  auditory  input  combined  with  social  isola- 
tion, (b)  visual  deprivation  (blackout)  combined  with 
auditory  non-patterning  and  social  isolation,  and  (c) 
social  isolation  alone.    Perceptual  and  cognitive  dis- 
tortions and  disorientations  differentially  induced  by 
these  conditions  are  described.    Six  additional  some- 
what "deviant  "  subjects  were  run  under  (a).    A  good 
quantitative  measure  of  perceptual  distortion  was 


developed.    Both  perceptual  and  cognitive  effects  occur 
with  either  non -patterning  or  blackout  of  the  visual 
field,  but  social  isolation  subjects  experience  essen- 
tially no  effects.    There  is  no  consistent  relationship 
between  the  two  kinds  of  effects.    The  visual  imagery 
reported  strongly  resembles  hypnagogic  imagery  and 
this  experience  is  related  to  a  history  of  hypnagogic 
imagery.    A  theoretical  formulation  is  proposed  which 
would  attribute  the  perceptual  distortions  to  the 
organism's  continuous  automatic  search  for  order  in 
a  non-ordered  perceptual  environment.    (Author) 


Mississippi  Southern  Coll.  ,   Hattiesburg. 
MULTIDIMENSIONAL  SCALING  APPROACH  TO 
THE  DETERMINATION  OF  BASIC  PSYCHOLOGICAL 
PARAMETERS  FOR  PURE  TONES,   by  Robert  W. 
Peters.    Rept.  on  Research  on  Psychological  Parame- 
ters of  Sound,  Contract  AF  33(616)3644.    Apr  59,   42p. 
12  refs.    WADC  Technical  rept.  59-201. 
Order  from  OTS  $1.  25  PB  161  316 

The  multidimensional  scaling  model  of  successive 
intervals  was  applied  to  investigate  the  dimension- 
ality of  auditory  perception  of  pure  tones.    The  stimuli 
consisted  of  16  pure  tones.    Thirty-nine  observers 
made  distance  judgments  of  similarity  between  stim- 
uli.   These  inter- stimuli  distances  were  analyzed 
mathematically  to  reveal  the  minimum  number  of 
dimensions  necessary  to  account  for  the  distances  be- 
tween stimuli.    The  results  of  the  analysis  indicated 
that  there  were  two  dimensions,   pitch  and  loudness. 
The  purpose  of  the  study  was  to  evaluate  the  multi- 
dimensional scaling  method  for  use  in  auditory  areas 
where  the  dimensions  are  not  well  known,  and,   since 
the  two  anticipated  dimensions,   pitch  and  loudness, 
were  revealed,  proposed  use  of  the  model  in  other 
auditory  areas  is  supported.    (Author) 


Naval  Research  Lab.  ,  Washington,  D.  C 
DECISION- MAKING  STUDIES.    PART  I.    THE 
TRADE-OFF  OF   VARIABLES  IN  DECISION  MAK- 
ING, by  J.  R.  Hayes  and  Elizabedi  C.  Smith.    6  Jan  60. 
9p.    13  refs.    NRL  rept.   5418. 
Order  from  OTS  $0.  50  PB  161  052 

Subjects  were  required  to  make  tactical  decisions 
based  on  three  variables  (speed,  distance,  and  num- 
ber of  airplanes)  in  a  simulated  air-defense  situation. 
The  experimentally  varied  factors  were:  (a)  the 
amount  of  trade -off  required  for  decision  (correlation), 
(b)  the  adequacy  of  the  forces  available  to  the  decision 
maker  (adequacy),  and  (c)  the  form  in  which  the  infor- 
mation was  displayed  (arrangement).    The  dependent 
factor  was  decision  time.    It  was  shown  that  at  least 
some  properties  of  complex  decisions  can  be  de- 
scribed without  recourse  to  economic  theory. 
(Author) 


Princeton  U.  ,  N.  J. 
A  REVIEW  OF  FACTORS  IN  LEARNING  EFFI- 
CIENCY, by  Robert  M.  Gagne  and  Robert  C.  Bolles 
(U.  of  Ptennsylvania).    Nov  58.  31p.   58  refs.    AFOSR- 
TN-58-924;  AD- 162  275. 
Order  from  LC  mi^.  00.  ph$6.  30  PB  137  897 
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nie  main  body  of  this  report  ddals  with  principles  de- 
rived from  laboratory  findings  land  theoretical  writ- 
ings that  seem  relevant  to  the  droblem  of  promoting 
efficient  learning.    In  describing  these  factors  and 
their  origin,   we  have  not  attem  jted  to  provide  a  de- 
tailed review  containing  all  rel(  vant  references.    In- 
stead, reference  is  usually  ma<  e  to  a  key  paper,  set 
of  studies,   or  to  an  authoritative  work  summarizing 
the  field.    Consideration  is  given  to  the  kind  of  evi- 
dence which  exists,   the  suggestions  it  has  for  learning 
efficiency,   and  its  adequacy  in  lealing  with  this  prob- 
lem.   Some  conclusions  aie  drawn  regarding  the  pres- 


ent state  of  knowledge  of  these 
search  questions  which  appear  to 
investigation 


)rinciples  and  the  re- 
be  in  need  of 
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Research  Center  for  Human  Rjelations,   New  York  U 

N.  Y. 
CONDITIONS  AFFECTING  CO0PE 
I:   FACTORS  RELATED  TO 
COOPERATION.    SECTION  II: 
E RATION,   by  Morton  Deutsch 
Final  technical  rept.  on  Cont 
Feb  57,    I29p.   22  refs.    AD- 124 
Order  from  LC  miJ6.  30,  ph$19 


tract 


RATION.    SECTION 
INITIATION  OF 
TRUST  AND  COOP- 
(Bell  Telephone  Labs. ) 

Nonr- 28.5(10). 
701. 
180  PB  144  604 


This  report  presents  in  final  summary  the  theoretical 
thinking  and  the  research  studie  s  done  on  conditions 
affecting  cooperation.    The  wor  .  proceeded  in  two 
phases.    In  the  first  phase  a  seiies  of  studies  was 
conducted  under  the  general  framework  of  a  theoreti- 
cal outline  concerning  the  facto: -s  which  influence  the 
initiation  of  cooperation.    In  the  second  phase,   the 
focus  of  theorizing  and  researc  i  centered  upon  some 
of  the  unique  social  psychological  factors  involved  in 
the  initiation  of  coojjeration  -  nimely,   the  factors  re- 
lated to  the  development  of  mutual  trust. 


Willow  Run  Labs.  ,   U.   of  MicHigan,  Ann  Arbor. 
THE  BEHAVIORS  OF  MEMBERlS  OF   PROBLEM- 
SOLVING  GROUPS,   by  L.   R.  Huffman  and 
C.  G.   Smith.   Rept.  on  Project  Michigan,  Contract 
DA  36-039- sc-52654.   Feb  59,  31p.   8  refs.   2144- 


364- T. 

Order  from  LC  mi$3.  00,  ph$6. 
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This  report  investigates  the  varjiables  determining  the 
individual  behaviors  of  membere  of  4-perscm  problem- 
solving  groups  on  4  different  problems,  as  derived 
from  postmeeting  ratings  of  their  behaviors.    A  com- 
plex analysis- of- variance  desig^i  is  used  to  test  for 
the  effects  of  group  type  (homogeileity  vs  heterogeneity 
of  member  personalities),  problems,  and  between - 
group  and  between-individual  diiferences.    Problem 
differences  proved  to  be  a  major  source  of  variance 
for  all  beiiaviors  studied,  with  #ome  problems  elicit- 
ing task-directed  behaviors  and! others  more  socio- 
emotional  behaviors.    Between-|roup  differences  and 
interactions  between  problems  ^nd  groups  were  also 
large  sources  of  variance.    The;  only  significant  dif- 
ference bewteen  the  homogeneo«>s  and  heterogeneous 
groups  was  that  the  homogeneous  groups  engaged 
more  in  promoting  personal  rellitions.    Results  are 
discussed,  and  acme  basic  propositions  of  group 
interaction  are  suggested.  (AutJior) 


BIOLOGICAL  SCIENCES 


Pennsylvania  Slate  U.  [University  Park]. 
BIOLOGICAL  EFFECTS  OF  NOISE  IN  VERTE- 
BRATE ANIMALS,   by  Adam  Anthony  and  Eugene 
Ackerman.    Rept.  for  I  June  54-30  Sep  57  on  Genera- 
tion, Propagation,   Action  and  Control  of  Acoustic 
Energy,  Contract  AF  33(616)2505.    Nov  57,    128p. 
54  refs.    WADC  Technical  rept.  57-647;  AD- 142  078. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  144  606 

This  report  deals  with  the  stress   effects  of  noise  on 
bodily  functions  other  than  hearing.    It  includes 
physiological,  biochemical  and  behavioral  effects  of 
intense  acoustic  noise  at  low  and  high  frequencies. 
Specific  approaches  employed  are  as  follows:  (1) 
flame  spectrophotometric  analyses  of  serum  electro- 
lytes, (2)  serum  ascorbic  acid  and  blood  sugar 
changes,  (3)  changes  in  adrenal  and  plasma  choles- 
terol. (4)  behavioral  changes  in  noise  exposed  rats, 
mice  and  guinea  pigs,   (5)  relationship  of  seizure- 
susceptibility  to  noise  stimulation  and  (6)  design  and 
construction  of  a  corona  speaker  for  use  in  bioacous- 
tic  studies.    It  was  demonstrated  that  short  daily  ex- 
posures to  intense  noise  of  about  132-140  db  pressure 
levels  can  act  as  a  physiological  stress  to  which  rats, 
mice  and  guinea  pigs  can  satisfactorily  adapt.  These 
studies  have  also  helped  clarify  the  nature  of  the  nor- 
mal physiological  defense  mechanisms  to  excessive 
noise  stimulation.    By  investigating  the  factors  deter- 
mining the  severity  of  noise  as  a  stress  stimulus  and 
using  objective  measures  of  the  limits  of  endurance  of 
animals  to  different  types  of  intense  noise  situations, 
one  can  more  intelligently  cope  with  the  problem  of 
preventing  noise  from  becoming  a  serious  health 
menace  to  man.    (Author) 


Vermont  U. ,   Burlington. 
THE  METABOLISM  OF  CONNECTIVE  TISSUE,  by 
William  v,  B.  Robertson.    Final  rept.  on  Contract 
N9onr-82800.      [1953]    4p.    7  refs.    AD- 23  248. 
Order  from  LC  mi$l.  80,  ph$l.  80         PB  137  884 

A  bibliography  of  published  manuscripts  on  (1)  the 
chemical  structure  and  physical  properties  ot  connec- 
tive tissue  constituents  such  as  hyaluronic  acid 
complexes,  (2)  the  formation  and  destruction  of 
collagen  as  aiffected  by  vitamins  and  hormones,  and 
(3)  the  mechanism  of  formation  of  collagen  and  the 
role  of  ascorbic  acid  and  hyaluronate  in  this  process. 


Anatomy  and  Physiology 


Air  Force  Missile  Development  Center,   Holloman 

AFB.   N.   Mex. 
THE  ANALYTICAL  MECHANICS  OF   RATE  OF 
ONSET,   by  Sigurd  Hoyer  (Potter  Instrument  Co.  ). 
Oct  59,  66p.   5  refs.    AFMDC-TN-59-26. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  424 
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The  system  investigated  in  Part  I  consists  of  a  mass 
connected  by  a  linear  spring  to  a  moving  frame.    One 
calculation  also  includes  the  effect  of  a  Newtonian 
dashpot  connected  to  oppose  relative  motion  between 
the  mass  and  the  frame.    The  force  In  the  coupling 
spring  is  determined  as  a  function  of  the  motion  erf  the 
frame     The  force  depends  on  the  acceleration  of  the 
frame    and  on  higher  derivatives  of  the  position  of  the 
frame  with  respect  to  time.    We  are  here  particularly 
interested  in  the  effect  on  spring  force  of  the  rate  of 
onset  of  acceleration  of  the  frame.    It  is  shown  that 
the  spring  force  may  depend  on  the  rate  of  onset  of 
acceleration  only.    The  purpose  of  Part  II  is  to  present 
the  results  of  an  investigation  of  the  behavior  of  cer- 
tain models  when  these  models  are  subject  to  accel- 
erated motion.    The  models  treated  here  consist  of  a 
rigid  frame  holding  either  a  frictionless  compressible 
fluid    an  elastic  solid,  or  a  visco-elastic  solid.   Equa- 
tions which  describe  the  behavior  of  the  models  are 
developed.    Solutions  of  these  equations  are  given  for 
some  particular  cases.    It  is  hoped  that  the  results 
obtained  will  be  of  use  in  determining  factors  which 
cause  damage  to  living  organisms  during  periods  of 
severe  acceleration.    Such  periods  of  severe  acceler- 
ation may,  for  example,  occur  in  a  plane  crash,  or 
in  a  rocket -powered  flight  with  living  passengers. 
(See  also  PB  142  846) 


Albany  Medical  Coll.  ,   N.  Y. 
RENAL  CLEARANCE  OF  GLUCOSE  IN  HYPO- 
THERMIC DOGS.  byG.  S.  Kanter.    July  59,   15p. 
10  refs.    AFSAM  rept.   59-37;  AD-227  573. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  688 

The  quantitative  alterations  in  both  glomerular 
filtration  rate  (GFR)  and  tubular  reabsorption  of 
glucose,  before,  during,  and  after  onset  of  hypother- 
mia were  investigated.    With  the  development  of 
hypothermia  a  progressive  fall  in  glomerular  filtra- 
tion rate  was  observed  (78±5  ml/min.  at  control 
rectal  temperature  to  30±  5  ml/min.  at  RT  of  25°  C). 
Hypothermia  has  a  twofold  effect  on  renal  function  - 
phyTically  via  the  cardiovascular  system,   resulting 
in  a  falling  GFR,  and  chemically  via  the  tubular  re- 
absorption  processes,  resulting  in  a  decreased 
glucose  reabsorption.    To  study  the  kinetics  cfthis 
decreased  glucose  reabsorption,  the  glucose  Tm  was 
investigated. 


Dayton  U.  ,  Ohio. 
A  MINIATURIZED  OPERANT  CONDITIONING 
CHAMBER  FOR  BEHAVIORAL  RESEARCH  IN  THE 
UPPER  ATMOSPHERE,   by  Frederick  H.  Rohles,  Jr. 
(Aero  Medical  Lab. )  and  Richard  Coy.    Rept.  on 
Human  Performance  in  Advanced  Systems,  Contract 
AF  33(616)6264.    July  59.   13p.   3  refs.    WADC  Tech- 
nical note  59-261. 
Order  from  OTS  $0.  50  PB  161  333 

A  miniaturized  operant  conditioning  chamber  for  a 
mouse  was  designed  for  behavioral  research  in  the 
upper  atmosphere.    It  requires  the  animal  to  press  a 
lever  on  a  fixed  ratio  schedule  of  25:1  for  20  minutes 
out  of  every  6  hours  for  food  reward.    The  chamber 
utilizes  mechanical  power,  and  response  recording 
is  compatible  with  telemetry  systems.    The  unit  is 
3.  5  inches  in  diameter,  6.  5  inches  long,  and  weighs 
approximately  2.  25  pounds.    (Author) 


Vireinia  U.  ,  Charlottesville. 
BIOLOGICAL  PAYLOADS  IN  SPACE  FLiajT\  by 
Frank  W.  Banghart.  Rept.  on  Contract  A F  (600)1792. 
Nov  58,  49p.  ARDC-TR-58-58;  AD-204  761 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  586 

An  experimental  program  is  proposed  to  deterntine 
the  feasibility  of  nrvanned  space  flight  by  means  of  a 
series  of  experiments  designed  to  furnish  the  maxi- 
mum amount  of  information,   in  progressive  steps, 
from  lower  animal  species  to  the  ultimate  manned 
flight.    The  basic  instrumentation  problem  involves 
obtaining  highly  reliable  and  information- rich  data 
from  a  space  vehicle  which  may  not  be  recovered, 
using  minimum  instrumentation  weight.   It  is  proposed 
that  a  storage- dumping  procedure  be  used  where  the 
data  are  taped  and  stored  and  are  dumped  at  the  com- 
mand of  the  monitoring  station.    The  basic  ecological 
problem  consists  of  deternuning  and  controlling  the 
environment  in  which  a  living  organism  is  to  be  sent 
into  space.  The  basic  physiological  problems  con- 
sidered are  the  specific  areas  of  gravity  and  radiation. 


Biochemistry 


Army  Chemical  Warfare  Labs. ,  Army  Qiemical 
Center,  Md.  ^,^ 

SOME  ASPECTS  OF  THE  CHEMISTRY  AND  BIO- 
CHEMISTRY OF  DECABORANE,  by  David  L.  HiU. 
Nov  58,   Up.    10  refs.    CWL  Special  pub.  2-15. 
Order  from  LC  mi$2.  40,  ph$3.  30         PB  138  343 

Part  of  report  has  been  published. 


Aviation  Medical  Acceleration  Lab. .  Naval  Air 

Development  Center,  Johnsville.  Pa. 
CHANGE  IN  PLASMA  TRANSAMINASE  ACTIVITY 
OF  RHESUS  MONKEYS  AFTER   EXPOSURE  TO 
VIBRATION.  ACCELERATION ,  HEAT  ON  HYPOXIA, 
by  Freeman  W.  Cope  and  B.   David  Polls.   Rept.  no.  5 
on  Proj.  NM  11  01  12.7.    U  Dec  57.  lOp.  8  refs. 
NADC-MA-5718;  AD- 209  173. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  717 

Significant  increases  in  plasma  glutamic -oxalacetic 
transaminase  levels  were  observed  in  monkeys  ex- 
posed to  vibration,  acceleration,  heat,  hypoxia,  or 
noise  and  confinement  stress.    In  all  but  1  of  17  ani- 
mals, no  specific  tissue  damage  was  evident.    The 
increase  in  plasma  transaminase  is  interpreted  as  a 
non-specific  stress  effect.    The  data  suggest  that 
caution  should  be  exercised  in  basing  clinical  judge- 
ments on  serum  transaminase  levels.  (Author) 


Botany 


Arizona  U.  Coll.  of  Agriculture,  Tucson. 
PHOTOGRAPHIC  DOCUMENTATION  OF  VEGETA- 
TIONAL  CHANGES  IN  AFRICA  OVER  A  THIRD  OF 
A  CENTURY,  by  H.  L.  Shantz  and  B.  L.  Turner. 
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Rept.  on  Contract  [Nonr-2173(01)]  Aug  58,  173p. 

6  ref s  .  Rept .  169 . 

Order  from  LC  nui^S.lO,  ph|27.30       PB  143  349 
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The  present  photographic  stiioy  has  been  to  document 
the  changes  which  have  taken  place  at  a  particular  site 
over  a  specified  time.  TTie  area  covered  is  large 
enough  so  that  broad  generalities  might  be  drawn.   The 
facts  are  presented  from  which  each  worker  can  draw 
his  own  conclusions.  The  duplicated  pictures  and  dis- 
cussions have  been  arranged  in  accordance  with  the 
broad  vegeutionai  belts  or  foirmaticns  . 


Syracuse  (J. ,  N.  Y. 
CONTROL  OF  WOOD- ROTTING  FUNGI,  by 
M.   W.  Johnson.    Technical  rept.  no.  9,   1  Jan- 
31  Dec  58,   or  Contract  Nonr -669(06).    [1958]    Up. 
Order  from  LC  mi$2.  40,   ph$8.  30  PB  144  686 

Abstracts  of  results  are  give^  on  studies:  (a)  on 
utilization  of  isomers  of  amino  acids;  (b)  on  vitamin; 
(c)  on  polysaccharide  production;  and  (d)  on  marine 
fungi. 


Medical  Specialties  and  Equipment 


Electrical  Engineering  Research  Lab.  ,   U.  at 
Illinois,   Urbana. 
THE  REALIZATION  OF  BIOLOGICAL  COMPUTERS 


L( 
)c 


Quarterly  rept.  no.  4  (Annual)lon  Contract  Nonr- 

1834(21).    15  Jan  59,   69p.   6  r^s. 

Order  from  LC  mi$3.  90,  ph$io.  80  PB  144  682 

The  following  topics  are  covered:  Sec.   1.    Some 
mathematical  aspects  of  the  atialysis  and  synthesis  of 
biological  computers.  Sec.   2.    Biological  computer 


general  neuron  circuitry,  and 
of  artificial  nerve  nets. 


Sec.  3.    On  the  design 


Brooks  AFB,   Tex. 


School  of  Aviation  Medicine, 
A   STANNOUS  FLUORIDE- SILEX- SILICONE  DEN- 
TAL PROPHYLAXIS  PASTE  WITH  ANTICARIOGENIC 
POTENTIALITIES   by  VincenC  A.  Segreto,   Norman  O. 
Harris,   and  Warren  R.  Hestef.    Nov  59,  7p.   8  refs. 
Rept.   60-11;  AD-227  574. 


Order  from  LC  mi$l.  80,  ph$ 
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A  stannous  fluoride- silex- silicone  dental  prophylaxis 
paste  was  developed  and  testefl  in  vitro  for  anticarlo- 
genic  potentialities.    The  actife  ingredient  is  stannous 
fluoride;  the  silex  acts  as  the  abrasive,  and  the  sili- 
cone-petrolatum  dilution  acts  as  the  moistening  agent. 
Flavoring  agents  consist  of  oi|  of  orange,   oil  of  anise, 
and  Sucaryl.    Data  indicate  th4t  the  prophylaxis  paste 
is  more  effective  in  preventing  acid  decalcification  of 
enamel  than  a  10  percent  topical  application  of 
aqueous  stannous  fluoride,    (^uthor) 


Pharmacology  and  Toxicolog)^ 


Army  Che  mica  P  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
CUTANEOUS  APPLICATION  OF   1.1%  MALATHION 
POWDER  TO  VOLUNTEERS,   by  Philip  J.  Gutentag. 
July  59,   lip.   11  refs.    CWLR-2290. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  668 

A  pilot  study  is  described  to  determine  the  safety  with 
which  1.  1%  malathion  powder  can  be  used  when  dusted 
over  a  person's  entire  body.    The  study  also  attempts 
to  evaluate  troop  reaction  to  frequent  dustings.  During 
the  entire  study,  consisting  of  eight  complete  cutane- 
ous dustings  in  a  15-day  period,  there  was  no  signifi- 
cant cholinesterase  depression  which  could  be  ascribed 
to  the  malathion  and  there  was  no  evidence  of  toxicity 
as  determined  by  daily  examination  of  the  men.   TVoop 
acceptances  of  the  powder  throughout  the  experiment 
was  good  and  there  was  no  evidence  that  nonpowdered 
personnel  objected  to  the  presence  of  the  powdered 
volunteers.    From  these  studies,  it  appears  that  1.  1% 
malathion  could  safely  be  used  on  a  large-scale  field 
trial.    (Author) 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
THE  EFFECT  OF  HEF-3  ON  LUNG  TISSUE,   by 
Edmund  F.  Murtha,  David  L.  Hill  and  others.    Pre- 
liminary rejx.  Apr  58,  6p.  2  refs.    Technical  memo, 
no.  26-7. 
Order  frcMn  LC  mi$l.  80,  ph$l.  80  PB  144  666 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
INHALED  GB   RETENTION  STUDIES  IN  MAN  AT 
REST  AND  DURING  ACTIVITY,   by  Fred  W.  Obersi, 
James  W.  Crook  and  others.  Aug  59,  26p.   15  refs. 
CWLR-2296. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  684 

Resting  men  were  exposed  to  GB  vapwr  by  the  oral  and 
nasal  routes.    Exercising  men  also  received  GB  vapor 
by  the  oral  route.    The  experiment  was  designed  to 
measure  the  retained  dose  of  inhaled  GB  and  relate 
this  with  RBC-ChE  inhibition.    The  inhibition  of  RBC- 
ChE  was  measured  in  each  man  after  the  exposure 
from  which  the  ChESO  dose  was  calculated.    (Author) 


Kettering  Lab.  ,  U.  of  Cincinnati,  Ohio. 
TOXICITY  OF  BERYLLIUM,  by  J.   Cholak, 
L.  H.  Miller,  and  Frank  PrincL   Quarterly  progress 
rept.  on  Contract  AF  33(600)37211.  28  Jan  59,  30p. 
50  refs.  AMC  Technical  rept.  7-665. 
Order  from  OTS  |0.  75  PB  161  319 

This  report,  based  upon  current  knowledge  and  ex- 
perience, has  been  prepared  as  a  review  and  as  a 


preliminary  guide  for  use  by  individuals  who  have  the 
responsibility  for  protecting  the  health  of  personnel 
engaged  in  op>eration8  in  which  beryllium  is  used.    It 
includes  descriptions  of  the  effects  of  the  absorption  of 
beryllium  and  specific  measures  designed  to  prevent 
illness  and  nnaintain  health  among  persons  who  work 
with  beryllium.    A  prefer  recognition  of  the  hazardous 
potentials  of  this  material  and  an  understanding  of  the 
basic  hygienic  principles  described  herein  should  re- 
sult in  safe  handling  and  the  avoidance  erf  illness. 
(Author) 


Nepa  Div.  ,   Fairchild  Engine  and  Airplane  Corp.  , 

Oak  Ridge,  Tenn. 
BERYLLIUM  TOXICITY  LECTURE,  by 
A.  H.  Holland,  Jr.   [1948]  9p.   AD- 206  718;  ATI- 
181  247. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  454 
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Radiobiology 


Army  Medical  Research  Lab.  ,   Fort  Knox,   Ky. 
MASSIVE  DOSE  IRRADIATION  OF  THE  MAMMA- 
LIAN CENTRAL  NERVOUS  SYSTEM,   by  Jack  M. 
Ginsburg  and  David  D.  Ulmer.    Rept.  on  Biological 
and  Medical  Aspects  of  Ionizing  Radiation.    29  May  58 
21p.   27  refs.    Rept.  no.  339;  AD- 160  343. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  714 

5000  r  of  Cobalt  60  gamma  rays  delivered  to  the 
canine  head  caused  a  decrease  in  the  cerebral  cortex 
potassium  content.    Irradiated  animals  failed  to  show 
significant  differences  in  sodium,   chloride,  and 
water  content  of  the  brain  and  in  the  dextrose,  gases, 
and  electrolyte  content  of  blood  entering  and  leaving 
the  brain  when  compared  to  a  control  group  of  sham- 
irradiated  dogs.    (Author) 


George  Washington  U.  ,  Washington,  D.  C. 
PROCEEDINGS  OF  TRI- SERVICE  CONFERENCE 
ON  BIOLOGICAL  HAZARDS  OF  MICROWAVE 
RADIATION.    15-16  JULY  1957,  ed.   by  Evan  G. 
Pattishall  (U.  of  Virginia).    Rept.  on  Contract 
AF  18(600)1180.   [1957]  127p.   245  refs.    ARDCTR- 
58-51;  AD- 115  603. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  144  603 

Contents: 

A  summary  of  the  SAMUSAF  program  for  research 
on  the  biomedical  aspects  of  microwave  radiation 

Future  microwave  radiation  hazards 

High  power  microwave  facilities 

Program  for  the  investigation  of  the  biological  effects 
of  electromagnetic  radiation  at  the  Rome  Air 
Development  Center 

Summary  of  talk  on  hazards  of  electromagnetic  radia- 
tion to  ordnance 

Summary  erf  talk  on  exposure  of  Air  Force  personnel 
to  ionizing  radiation  produced  by  radio  frequency 
generators 

The  physiological  basis  of  RF-injury 


Heating  characteristics  of  laboratory  animals  ex- 
posed to  10-centimeter  microwaves 
Summary  of  remarks  on  RF  measurement 
Microwave  exposure  discussion 


CHEMISTRY 


Aeronautical  Research  Lab. ,  Wright  Air  Develop- 
ment Center,  Wright-Patterson  AFB,  Ohio. 
PERARYLATED  SILANES.   IDENTIFICATION  BY 
X-RAY  DIFFRACTION  POWER  PATTERNS,  by  Frank 
L.  Chan  and  Leonard  Spialter.  Rept.  on  Analytical 
Chemistry  of  fecial  Alloy  Chemicals.   Sep  59,  37p. 
13  refs.   WADC  Technical  rept.  59-512. 
Order  from  OTS  $1. 00  PB  161  312 

X-ray  powder  diffraction  data  are  presented  for 
twenty  arylsilanes  in  various  formis  of  gr^hic  presen- 
tation for  ease  in  identification,  characterization,  and 
analysis.    These  include  the  actual  pictorial  diffraction 
patterns,  extended  listings  of  d-spacings  with  relative 
intensities,  and  a  Hanawalt-type  index  identifying  the 
catalogued  compounds  by  means  of  all  combinations  of 
the  three  most  intense  lines.    Purity  of  silanes  is 
stressed  to  minimize  confusion  and  errors  arising 
from  impurities  and  polymorphic  forms.    To  insure 
accuracy  in  measuring  distances  and  intensities  of 
lines  on  the  diffraction  plates,   recordings  of  their 
microphotometer  traces  were  taken  and  precisely 
read.    A  surprising  similarity  of  d-spacings  had  been 
observed  for  the  most  intense  line,  but  not  for  those 
of  lesser  intensity,  in  the  powder  pattern  of  each  of 
these  compwunds.    This  suggests  a  possible  correla- 
tion between  this  pattern  component  and  a  basic  ele- 
ment of  molecular  structure  in  a  class  of  compounds. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
RESEARCH  ON  THE  PREPARATION  OF  PURE 
METALS,  by  Charles  J.  Marsel  and  Walter  Brenner. 
Scientific  rept.  no.  3  for  15  Dec  58-31  Aug  59  on  CcMi- 
tract  AF  19(604)4124.    1959.  47p.    17  refs.    AFCRC- 
TN-59-190;  AD-215  624. 
Order  from  LC  mi$3.  30,  phf?.  80  PB  144  572 

The  preparation  of  pure  tin  was  investigated  via  the 
decomposition  of  stannane.    The  preparation  of  pure 
gallium  was  first  investigated  via  the  reduction  of 
gallium  trichloride  with  lithium  aluminum  hydride  in 
diethyl  ether  as  a  solvent.    A  more  promising  ap- 
proach has  now  been  develop)ed  which  is  centered  on 
the  preparation  of  lithium  gallium  hydride.    Explora- 
tory investigations  were  carried  out  on  the  prepara- 
tion and  the  subsequent  decomposition  of  antimony 
hydride  for  the  preparation  of  the  pure  metal.    (See 
also  PB  142  291) 


Wisconsin  U.  ,  Madison. 
BINARY  NITROGEN  CCMPOUNDS  OF  THE  ELE- 
MENTS: A  LITERATURE  SURVEY,  by  Rosemary  G. 
Ehl,  Rodney  J.  Sime,  and  John  L.  Margrave.  Kept. 
on  Contract  AF  33(616)3023.  June  59,  81p.  832  refs. 
WADC  Technical  noie  59-115. 
Order  from  OTS  $2.  25  PB  161  315 
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A  literature  survey  has  disclosed  the  existence  erf 
more  than  195  binary  compounds  of  nitrogen  with  the 
other  elements  of  the  periodic  system.  About  80%  of 
the  known  binary  nitrogen  compounds  are  nitrides 
while  the  rest  are  azides.    O^mbinatjons  with  at  least 
75  elements  are  reported.    In  this  report  are  pre- 
sented a  comprehensive  bibliography  and  a  set  of 
tables  designed  to  make  it  convenient  for  a  researcher 
to  locate  preparative,  cryst^llographic,  or  thermody- 
namic data.    Miscellaneous  References  are  also  listed. 
(Author) 


Organic  Che  misfry 


Prick  Oiemical  Lab. ,  Pr 
THE  EXPECTED  SQUARE 
HYDROCARBON   CHAIM,   by 
Rept,  on  Contract  Nonr-185 
3  refs.    ONR  Technical  rept. 
Order  from  LC  mi$l.  80,  ph 


irteton  U. ,   N.  J. 
OF  THE  LENGTH  OF  A 
Arthur  V.  Tobolsky. 
!  (07).    29  Jan  59,  8p. 
RLT-29. 
1.80  PB  144  143 


Three  successive  bonds  alorg  a  hydrocarbon  chain 
may  be  in  a  planar  trans  contiguration  or  in  two  non- 
planar  gauche  configurations!.    The  energy  d  the  trans 
configuration  is  taken  as  zerjo  and  the  energies  of  the 
two  gauche  configurations  arje  each  taken  as  t.  (per 
mole).    TTie  mean  square  length  at  a  hydrocarbon  type 
chain  of  n  links  each  of  lengl  i  Iq  is  shown  to  be  f"  2  » 
(2-t-6a)/(3  -3a)nlo^   where 
The  problem  of  excluded  vol  jme  is  not  here 
considered. 


a  -   l/[l-»-  2  exp(-VRT)]. 


Rochester  U. ,  New  York. 
THE  FLUORESCENCE  AND  PHOTOLYSIS  OF 
ACETONE  AND  ACETONE -pIACETYL  MIXTURES, 
by  Julian  Heicklen  and  W.  Albert  Noyes,  Jr.    Rept. 
on  Contract  AF  18(600)1528.    12  Sep  58,   24p.    15  refs. 
AFOSR-TN-58-845;   AD- 2031335. 
Order  from  LC  mi $2.  70,  ph^.  80  PB  138  347 

The  photolysis  of  acetone  ha$  beer  redone  to  very 
low  conversions.    Also  the  fluorescence  and  photol- 
ysis d  acetone-biacetyl  mixtures  have  been  studied. 
This  paper  presents  the  results  d  these  studies. 


Physical  Chemistry 


[Arkansas  U.  .   Fayenevill^]. 
PHOTOLYSIS  OF  AMORPHOUS  LEAD  AZIDE.  by 
[Herbert  M.  Dumas,  Jr.  ]  Rept.  on  Contract  DA  44- 
009-eng-2439.    31  Aug  56.   52p.   32  refs.    AD- 124  361. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  137  724 


Army  Chemical  Warfare  Libs. ,  Army  Chemical 
Center,  Md. 
THE  EFFECT  OF  POLYMERIC  MODIFIERS  ON 


THE  BREAKUP  OF  DROPS  BY  HIGH-VELOCITY  AIR 
STREAMS,  by  J.   D.  Wilcox,  R.   K.  June  and  others. 
Rept.   for  Mar  56- July  58  on  Agent  Physicochemical 
Research.   Sep  59,  22p.   24  refs.   CWLR  2309. 
Order  from  LC  mi$2.  70,  phK  80  PB  144  740 

The  breakup  of  liquids  was  studied  with  a  miniature 
shock  tube,  simulating  conditions  that  occur  in  spray- 
ing from  high-speed  aircraft  and  in  explosive  disseml 
nation.    Investigated  was  the  breakup  of  drops  of  agent 
simulants  (Newtonian  liquids)  and  of  polymer  solu- 
tions in  agent  simulants  (non- Newtonian  viscoelastic 
liquids),  when  subjected  to  a  high-velocity  air  stream. 
It  was  found  that  polymeric  modifiers  which  produce 
viscoelastic  properties  retard  the  breakup  of  the 
liquid. 


Avco- Everett  Research  Lab.  ,  Everett,  Mass. 
NUMERICAL  CALCULATION  OF  ABSOLUTE 
BREMSSTRAHLUNG  INTENSITY   FOR  A   FULLY 
IONIZED  FULLY  DISSOCIATED  HYDROGENIC  GAS, 
by  G.   Sargent  Janes  and  Harold  E.   Koritz.   Rept.  on 
Contract  AF  49(638)61.  Sep  59,   16p.  4  refs.   Research 
rept.  70;  AFOSR-TN-59-1076. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  345 

Using  the  approximate  relationships  of  Kirkpatrick 
and  Weldmann  for  bremsstrahlung  intensities,  nu- 
merical calculations  have  been  made  on  the  IBM  650 
at  the  .^vco- Everett  Research  Laboratory  for  a  fully 
ionized,  fully  dissociated  hydrogenic  gas.    The  in- 
tensities are  given  in  terms  of  a  quantity  having  the 
units  ergs  per  sec  per  unit  frequency  interval  per 
steradian  per  cubic  centimeter  as  a  function  of  hV, 
(from  0.  5  to  4.  0  electron  volts)  and  kT  (from  4  to 
200  electron  volts).    A  calibration  method  has  been 
devised  for  measurement  of  absolute  bremsstrahlung 
intensities,  which  continually  ccmpensaies  for  the 
errors  present  in  most  calibration  procedures. 


Eagle-Plcher  Research  Labs.  .  Miami,  Okla. 
STUDY  OF  THE  PHYSICAL  CHEMISTRY  AND 
METALLURGY  OF   SEMI- CONDUCTING  MATE- 
RIALS by  K.  E.  Bean.  W.  E.  Metcalf,  and  R.  J. 
Starks.    Quarterly  rept.  no.  11.  14  Sep- 14  Dec  57.  on 
Contract  DA  36-039- sc-74890.    [1957]  40p.    14  refs. 
AD-154  771. 
Order  from  OTS  $1.  00  PB  161  353 

A  method  was  developed  for  the  deposition  of  crystal- 
line bars  erf  silicon  on  a  tantalum  filament  in  such  a 
manner  as  to  allow  the  filament  to  be  pulled  out  of  the 
bar.    Absorption  of  impurities  from  trichlorosilane 
using  a  quartz  column  containing  freshly  produced 
silica  reduced  the  boron  content  of  the  silicon  pro- 
duced.   Coordination  compounds  of  BCI3  were  pro- 
duced in  crude  SiHCl3  using  (1)  octyl  alcohol  and  (2) 
triphenylchloromethane  to  reduce  the  boron  content 
of  the  silicon  prepared  therefrom.    Floating  zone 
studies  were  carried  out  on  the  silicon  bars  which 
had  been  pulled  directly  from  the  filaments.    Tlie 
symmetry  of  the  bars  made  them  zone  more  easily 
and  retain  their  shape  more  readily  than  was  the 
case  at  bars  cut  from  grown  crystals  erf  silicon. 
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Horizons,  Inc. ,  Cleveland,  Ohio. 
ELECTRODE  REACTIONS  IN  TITAfJIUM  FUSED 
SALT  ELECTROLYSIS,  by  A.  J.  Kolk.  Final  rept. 
on  Contract  Nonr- 1178(00).   1  Aug  56,  150p.  20  refs. 
Order  from  LC  ml$7.  20,  ph$22.  80  PB  138  422 

Constant  current  voltanimetry  in  molten  salts  Is  dis- 
cussed as  well  as  various  phenomena  associated  with 
crystal  growth  during  electrodeposltion  in  molten 
salts.    These  include  kinetics  of  cathodic  deposition 
electrical  double  layers  and  transference  in  molten 
galls.    Experimental  data  is  presented  on  polarization 
curves  of  potassium  fluotitanate  in  sodium  chloride, 
the  reduction  of  various  titanium  compounds  to  tita- 
nium, anodic  and  cathodic  polarization  curves  of  some 
titanium  compounds.    The  appendix  contains  transla- 
tions of  articles  on  the  electrochemistry  of  potassium 
fluotitanate. 


Illinois  U. .  Urbana. 
ANODIC  BEHAVIOR  OF  COPPER  IN  HYDROCHLO- 
RIC ACID  AND  IN  PHOSPHORIC  ACID  (INCLUDING 
SCIENTIFIC  REPORT  ABOUT  INTERNATIONAL 
SYMPOSIUM  ON  PASSIVITY,    DARMSTADT.    1957)  by 
J.  H.  Bartlett.   R.  S.  Cooper  and  others.    Technical 
rept.  no.  5  (Final)  on  Contract  DA  11-022-ORD-939. 
30  Sep  .57,   20p.   8  refs.    AD-145  599. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  563 

An  experimental  study  of  the  behavior  of  copper 
anodes  in  hydrochloric  acid  and  in  phosphoric  acid, 
in  order  to  learn  more  about  how  layers  are  formed 
and  removed  from  electrodes.    This  is  of  fundamental 
importance  in  electrolytic  rectification,  electro- 
polishing,  prevention  of  corrosion,  and  the  under- 
standing of  nerve  conduction. 


Instituto  Nacional  de  Tecnica  Aeronautica  Esteban 

Terradas  (Spain). 

AEROTHERMOCHEMISTRY,  by  Gregorio  Millan. 
Rept.  on  Contract  AF  61(514)441.  Jan  58,  584p. 
252  refs.  AFOSR  TR-58-27;  AD- 152  202. 
Order  from  LC  mi$I  1.  10.  ph$89.  40  PB    133  766 

Based  on  the  course  conducted  by  Prof.   Theodore  von 
KJirm&n  at  the  University  of  Paris. 
Chap.   1.    Thermochemistry 
Chap.  2.    Transport  phenomena  in  gas  mixtures 
Chap.  3.    General  equations 
Chap.   4.    Combustion  waves 
Chap.  5.    Structure  of  the  combustion  waves 
Chap.  6.    Laminar  flames 
Chap.   7.    Turbulent  flames 
Chap.   8.    Ignition,  flammability  and  quenching 
Chap.  9.    Flow  with  combustion  waves 
Chap.   10.    Aerothermodynamic  field  of  a  stabilized 
flame 
Chap.   11.    Similarity  in  combustion  applications 

Chap.    12.    Diffusion  flames 

Chap.   13.    Combustion  of  liquid  fuels.  Appendix: 

Application  of  Probert's  method  for  the  combustion 

of  fuel  sprays 


Instituto  Nacional  de  Tecnica  Aeronautica  Esteban 

Terradas  (Spain). 
DLSTRIBUTION  OF   RADICALS  IN  LAMINAR 
FLAMES.   L  CRITERIUM  OF  VALIDITY  OF  THE 
STEADY  STATE  ASSUMPTION,  by  G.  Millan,  and 
I.  Da  Riva.  Rept.  on  Contract  AF  61(514)997. 
31  Jan  59,  38p.   14  refs.   AFOSR-TN-59-626; 
AD-217  811. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  143  173 

The  determination  of  the  distribution  of  the  chemical 
radicals  in  the  sine  of  the  flames  constitutes  one  of 
the  basic  problems  in  the  study  of  these.    Von  Karman 
and  Penner  [Selected  Combustion  Problems,  pp.  5-41. 
Butterworth's  Scientific  Publications,   1954]  have  pro- 
jx>sed  for  it  the  extension  to  this  case  of  the  steady 
state  assumption,   used  with  success  in  other  prob- 
lems of  chemical  kinetics.    However,  a  pr(^)er  cri- 
terlum,  making  it  possible  to  determine  in  what  cases 
the  above  assumption  can  be  applied  with  sufficient 
guarantee,   is  not  yet  available.    In  this  work  it  is 
demonstrated  that  the  applicability  of  the  assumption 
depends  on  the  value  of  a  certain  dimensionless  pa- 
rameter,  in  which  the  effects  of  reaction  and  diffusion 
of  the  radicals  are  combined.    Besides,  a  method  of 
recurrence  is  developed  which  enables  successive 
approximations  for  the  distribution  of  the  radicals  to 
be  obtained  from  that  corresponding  to  the  steady 
state.    Finally  a  study  Is  made  of  a  mathematical 
model  which,  preserving  all  the  prc^erties  of  the 
flame,  enables  an  easy  comparison  of  the  exact  so- 
lution with  the  approximate  ones  obtained  by  means  (rf 
the  proposed  methods.  (Author) 


Instituto  Nacional  de  Technica  Aeronautica  Esteban 

Terradas  (Spain). 
DISTRIBUTION  OF   RADICALS  DM  LAMINAR 
FLAMES.  2.   APPLICATION  OF  THE  CRITERIUM 
OF  VALIDITY  OF  THE  STEADY  STATE  ASSUMP- 
TION TO  SEVERAL  FLAMES,  by  L  Da  Riva  and 
G.   Millan.   Rept.  on  Contract  AF  61(514)997. 
31  Jan  59,  54p.    11  refs.  AFOSR-TN-59-627; 
AD-217  812. 
Order  from  LC  mi$3. 60.  phJ9.  30  PB  143  172 

The  object  Is  to  apply  the  crlterlum  on  the  validity  of 
the  steady  state  assumpticr  [PB  143  173]  to  various 
cases  corresponding  to  flames  studied  by  different 
authors.    For  It,  the  differential  equation  deduced  for 
the  ccxicentration  of  the  radical  is  integrated  by  means 
of  the  perturbation  method  set  out  in  the  above  men- 
tioned reference.    With  a  view  to  simplifying  the  nu- 
merical calculation,  the  concentration  of  the  principal 
species  and  of  the  radicals  distinct  from  that  under 
consideration,  if  existent,  have  been  approximated  by 
means  of  appropriate  functions.    The  two  first  pertur- 
bations were  normally  sufficient  to  evaluate  the  accu- 
racy with  which  the  steady  state  assumption  enables  the 
concentration  of  the  radicals  to  be  calculated.    The 
criterium  set  out  makes  it  possible  to  prove  that  the 
steady  state  assumption  is  sufficiently  approximate  to 
calculate  the  concentration  of  the  radicals  in  the  fol- 
lowing cases:  Ozone  flame.  Hydrogen  radical  in  the 
Hydrogen-Bromine  flame  and.  Hydrogen  flame.  On  the 
contrary,   in  the  case  of  the  Bromine  radical  in  the 
Hydrogen-Bromine  flame  and  particularly  in  the 
Hydrazine  flame,  the  parameter  for  the  validity  of  the 
assumption  is  very  small  and  consequently  the  method 
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of  perturbations  does  not  c<Jnverge  and  the  steady  state 
assumption  for  the  concent faticm  of  the  radicals  gives 
large  deviations  with  respett  to  their  actual  distribu- 
tions. (Author) 


Johns  Hopkins  U. ,  Baltim^e,  Md. 
A  MASS  SPECTROSCOPIC  APPEARANCE  POTEN- 
•RAL  STUDY  OF  SOME  BORON  TRIHALIDES,  by 
W.  S.  Koski,  Joyce  J.  Kauftnan  and  C.  F.  Pachucki. 
Technical  note  no.  8  on  Contract  AF  18(600)1526. 
Oct  58,  23p.    24  refs.    AFOSR-TN-58-855; 
AD- 203  497. 
Order  from  LC  mi$2.  70,  p^M-  80  PB  137  994 

The  appearance  potentials  <rf  the  positive  ion  frag- 
moits  from  BCI3,  B8r3  and  BI3  were  measured  mass 
spectroscopically.    These  rtieasurements  permitted 
a  determination  of  the  avenagle  B-I  bond  dissociation 


energy  in  BI3. 


Laval  U.  (Canada). 
KINETICS  OF  THE  THERMAL  REACTION  OF 
HYDROGEN  PEROXIDE  W|TH  HYDROGEN,  by 
Wendell  Forst.    Rept.  on  CJontract  AF  18(600)492. 
25  Nov  58,   21p.    20  refs.    AFOSR-TN-58-1070; 
AD- 207  230. 
Order  from"LC  mi$2.  70,  ptiH  80  PB  138  351 

The  reaction  proceeds  witri  a  pressure  increase  at 
constant  volume  and  is  thus  accessible  to  study  by  the 
static  method.    At  the  pressures  used  the  rate  d 
activation  is  rate-determining  in  the  unimolecular 
decomposition  of  hydrogen  peroxide.    When  experi- 
mental results  are  corrected  for  activation  by  hydro- 
gen, the  reaction  is  found  to  be  first  order  in  both 
hydrogen  and  peroxide.    Experimental  evidence  points 
to  a  low  value  for  rate  constant  k^.    The  significance 
cf  these  results  is  briefly  ^scussed  in  connection 
with  the  kinetics  d  the  nititic  oxide-hydrogen  reaction. 


National  Research  Labs.  ,  Ottawa  (Canada) 
THE  SOLUTION  OF  AN  EIGENVALUE  PROBLEM 
(RATE  OF  EVAPORATION  AND  DECOMPOSITION 
OF  A  DROPLET  OF  AN  OZONE -OXYGEN  MIX- 
TLRE)  BY  MEANS  OF  ANALOGUE  AND  DIGITAL 
COMPUTERS,  by  R.  Sandrt.  Aug  59,   18p.   1  ref. 
Mechanical  Engineering  r^t.  MB- 15. 
Order  from  LC  mi$2.  40.  9h$3.  30  PB  144  509 

The  rare  of  evaporation  an<l  decompositicm  of  a  drop- 
let of  a  50-50  mole  percent  mixture  erf  liquid  ozone 
and  oxygen  in  a  hot  oxygen  atmosphere  at  20  atmos- 
pheres pressure  was  computed  for  different  sizes  of 
the  droplet  radius.  This  ia  an  eigenvalue  problem 
which  could  be  solved  withi  an  accuracy  of  about  2 
percent  on  the  PACE  analogue  computer.  As  an  accu- 
racy check,  the  one-dimensional  problem  (rate  of 
evaporation  of  a  large  drop)  was  solved  also  on  the 
Bendix  digital  computer.    The  result  differed  by  2.  2 
percent  from  that  obtained  on  the  analogue  computer. 
(Author) 


Naval  Radiological  Defense  Lab. .  San  Francisco, 

Calif. 
TRI- DIMENSIONAL  EXAMINATION  OF  CHEMICAL 
SYSTEMS  IN  GEL  MEDIA,   by  L.  H.  Gevantman. 
R.  C.  Chandler,  and  J.  F.  Pestaner.    29  May  57,  31p. 
16  refs.    Research  and  development  technical  rept. 
USNRDL-TR-163;  AD- 143  510. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  144  728 

The  present  study  describes  a  technique  for  the 
colorimetric  measurement  of  tri-dimensional  reac- 
tion product  distributions  in  firm  aqueous  gels.    Two 
chemical  systems  are  employed.    These  systems  con- 
tain agar  (1  per  cent  by  weight)  in  combination  with 
low  concentrations  of  either  KI- starch  or  trichloro- 
ethylene-bromcresol  purple.    The  change  in  the  KI 
system,  colorless  to  deep  blue,   results  from  the 
radiation -induced  oxidation  of  I"  to  12-    The  change  in 
the  irichloroethylene-bromcresol  purple  system, 
purple  to  yellow,  is  caused  by  the  production  of  HCl. 
The  gels  are  irradiated  in  square  tubes  with  X  rays 
from  a  Van  de  Graaff  accelerator  and  a  250- KVP 
X-ray  machine.    After  irradiation  they  are  sliced 
and  examined  in  detail.    The  cc.or  distribution 
throughout  the  reaction  zone  is  measured  photo- 
metrically with  a  recording  microphotometer.  Depth- 
dose  plots  for  the  two  systems  are  shown.    (Author) 


Naval  Research  Lab.  ,   Washingtori   D.  C. 
MICELLAR  PROPERTIES  OF  OIL-gOLUBLE  SOAPS 
AND  THEIR  SIGNIFICANCE  IN  DETERGENCY.  by 
W    D.  Bascom.   S.  Kaufman  and  C.  R.  Singleterry. 
Interim  rept.  13  Jan  60.   I9p.  39  refs.    NRL  Rept. 
5422. 
Order  from  OTS  $0.  50  PB  161  067 

Oil- soluble  soaps  in  hydrocarbon  solvents  have  been 
shown  to  form  small  and  approximately  isodimen- 
sional  micelles.    Under  suitable  conditions,   some 
metal  carboxylates  form  extended  structures  as  well. 
Coordinate  bonding  is  an  important  factor  contributing 
to  the  stability  of  both  types  of  structure.    Micelles 
are  in  equilibrium  with  nonmicellar  soap  in  the  sol- 
vent so  that  the  system  behaves  as  a  dilute  but  satu- 
rated soap  solution  in  equilibrium  with  a  finely  divided 
saturating  phase.    This  situation  favors  rapid  and  ex- 
tensive adsorption  on  polar  surfaces  to  effect  deter- 
gency  or  rust  inhibition.    The  presence  of  micelles 
facilitates  the  dissociation  of  oil -soluble  soaps  to  pro- 
duce stable  micellar  ions  and  to  impart  a  stabilizing 
charge  to  polar  particles  suspended  in  the  system. 
The  solubilization  of  polar  molecules  in  oil -soluble 
soap  micelles  involves  coordination  and  sometimes 
hydrogen  bonding.    It  provides  a  mechanism  for  the 
segregation  of  corrosive  acids  and  of  acidic  precur- 
sors of  sludge  or  lacquer.    Solubilization  of  water  by 
such  micelles  promotes  dissociation  erf  ion  pairs  in 
the  micelle  to  form  micellar  ions  and  free  anions. 
Water  solubilization  also  allows  secondary  solubiliza- 
tion erf  inorganic  salts  not  otherwise  taken  up  by  the 
micelle.    Addition  of  excess  water  may  lead  to  the 
formaticHi  of  a  stable  water- saturated  micelle  or  to 
the  separation  of  a  soap- rich  liquid- crystalline 
phase.    (Author) 
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Ohio  State  U.  Research  Foundation,  Columbus. 
RARE  EARTH  OXIDES.  L  THE  VAPORIZATION  OF 
NEODYMIUM  SESQUIOXIDE,  Nd203.  DISSOCIATION 
ENERGY  OF  NdO  AND  TaO,  by  Patrick  N.  Walsh  and 
David  White.  Technical  note  1  00  Contract 
AF  18(600)1545.  Jan  58.  I9p.  24  refs.  AFOSR-TN- 
58-291;  AD- 154  196. 
Order  from  LC  mi$2.  40.  pb$3.  30  PB  144  643 

The  vaporization  at  Nd203  has  been  studied  by  the 
Knudsen  effusion  method  In  the  temperature  range 
2040  to  2450OK.    The  dlflsociation  energies  for  TaO 
and  NdO  is  calculated  to  be  DO(Nd<:^  7.  34-*-  0.  2  e.  v. 


Ohio  State  U.  Research  Foundation,  Columbus. 
RARE  EARTH  OXIDES.  IL  THE  VAPORIZATION  OF 
LANTHANUM  SESQUIOXIDE,  La203,  AND  YTTRIUM 
SESQUIOXIDE,  Y2O3;  DISSOCIATION  ENERGIES  OF 
UO,  YO,  AND  TaO.  by  Patrick  N.  Walsh  and  David 
White.  Technical  note  2  on  Contract  AF  18(6(X))1545. 
Feb  58,  22p.   15  refs.  AFOSR-TN-58-382;  AD-154  289. 
Order  from  LC  mi^.  70,  ph$4.  80  PB  144  642 

The  vaporization  at  La203  ^^  Y2O3  from  tungsten  and 
tantalum  refractories  has  been  studied  by  the  Knudsen 
effusion  metliod  in  the  temperature  ranges  2000-2450^. 
and  2000- 2700OK,  respectively.   The  sesqul  ox  ides  de- 
compose to  the  corresponding  monoxides  and  oxygen  on 
vaporization  from  tungsten  cells.  The  dissociation  ener- 
gies of  the  monoxides  are  DO(LaO)  =8.02  ±0.17  e.  v.,  and 
Dg(YO)  =  7.  25±0.  3  e.  v.  LaO(g)  and  TaO(a)  are  the 
principal  products  formed  in  t&  viq»rizat!on  of  La203 
from  a  tantalum  effusion  celL    Y2C^  also  reacts  with 
tantalum,  yielding  a  mixture  of  YO(g),  Y(g),  and 
TaC(|T).    From  the  determination  of  the  heats  of  these 
reactions,  the  dissociation  energy  of  TaOTg)  is  found 
to  be  Dg(TaO)  =  9.  34  ± .  06  e.  v.    A  metiiodis  de  - 
scribed  for  deriving  equilibrium  concentrations  and 
heats  of  formation  from  Knudsen  effusion  data  when 
more  than  one  reaction  occurs  in  the  Knudsen  celL 
(Author)  (See  also  PB  144  643) 


Plasmadyne  Corp. .  Santa  Ana,  Calif. 
AN  EXPERIMENTAL  STUDY  OF  SPARK  STABILI- 
ZATION BY  A  GAS  VORTEX,  by  Christopher  Cobb 
and  Vernon  H.  Blactanan.    Rept.  on  Contract 
AF  49(638)334.    28  Aug  59,  23p.  3  refs.    T-3TN099- 
334;  AFOSR  TN- 59-925.  ^^ 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  768 

For  several  years,  pressure  gradients  in  a  gas  flow 
have  been  used  to  stabilize  an  electric  discharge. 
This  work  has  been  concerned  mainly  with  a  vortex 
flow  in  which  the  low  density  channel  along  the  axis  of 
the  vortex  can  be  used  to  confine  an  electric  arc.    It 
was  decided  to  investigate  transient  discharges,  1.  e.  . 
sparks,  in  the  presence  of  a  gas  flow.    Since  the  vor- 
tex geometry  is  of  great  interest  for  arc  applications, 
the  work  was  oriented  toward  the  discharge  of  sparks 
along  the  axis  of  a  vortex,  with  the  feeling  that  a  time 
resolved  ptxicographic  study  of  spark  stabilization  and 
growth  in  a  vortex  channel  could  shed  information  on 
the  stabilizatian  cf  arcs  by  the  vortex  motion. 


Purdue  U. ,  Lafayette,  Ind. 
THE  THERMOCHEMISTRY  OF  RHENIUM  COM- 
POUNDS, by  James  P.   King  (Doctoral  thesis).  Rqjt. 
on  Contract  AF  18(600)1525.  26  Oct  59,  148p.  81  refa 
AFOSR-TN-59-1164. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  144  741 

Mostly  covers  the  following:  The  potential  of  the  , 
Re03/Re04    electrode  and  the  thermodynamics  of 
rhenium  trioxide.    The  heats  of  formation  of  rhenium 
trichloride  and  rhenium  tribromide.    The  heat  of 
formation  of  the  hypochlorite  ion.    The  entrc^y  and 
structur  e  of  rhenide  iCMi. 


University  of  Southern  California,  Los  Angeles. 
PHOTOIONIZATION  ANALYSIS  BY  MASS  SPEC- 
TROSCOPY, by  G.  L.  Weissler.  J.  A.  R.  Samson  and 
others.    Technical  rept.  no.  3  on  Contract 
AF  19(604)2049.    1  Aug  58.   50p.   64  refs.    AD- 202  792. 
Order  from  LC  mi $3.  30.  ph$7.  80  PB  137  534 

A  vacuum  ultraviolet  monochromator  has  been  com- 
bined with  a  mass  spectrometer  similar  to  previously 
reported  instrumentation  to  study  photoionization 
processes  between  1570A  and  430A.    Monochromatic 
photons  were  used  to  ionize  A,  He.  Ne,  O2.  N2,  CO. 
NO,  CO2.  N2O,  and  NO2;  and  preliminary  measure- 
ments of  ion  intensity  as  a  function  of  photon  energy 
have  been  obtained  for  the  parent  ions  together  with 
their  fragments.    The  onset  of  ionization  and  the  plot 
of  ions  per  unit  photon  flux  versus  }\  will  be  compared 
to  previously  repwrted  work  on  photoionization  cross 
sections.    Dissociative  ionization  energies  have  also 
been  determined  for  some  of  the  above  gases,  and  the 
results  for  N20favor  the  N2  dis  sociation  energy  of 
9.  8  ev. 


EARTH  SCIENCES 


Maryland  U. ,  College  Park. 
GENERAL  CARGO  HINTERLANDS  OF  NEW  YORK, 
PHILADELPHIA,  BALTIMORE  AND  NEW  ORLEANS, 
by  Donald  J.  Patton.  Rept.  no.  2  on  Contract  Nonr- 
595(05).  Mar  58,  25p.  13  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  539 

The  present  contribution  to  the  study  of  port  hinter- 
lands has  three  objectives.    First,  hinterland  origin 
and  destination  nuips  are  presented  for  port  traffic  of 
a  general  cargo  nature  for  New  York,  Philadelphia, 
Baltimore  and  New  Orleans,  the  four  leading  general 
cargo  ports  In  the  eastern  half  of  the  United  States. 
Second,  several  preliminary  conclusions  are  pre- 
sented regarding  factors  contributing  to  the  hinterland 
patterns  depicted.    Third,  an  attempt  is  made  to  sug- 
gest several  of  the  problems  which  would  appear  to 
merit  attention  in  fiurther  research  relating  to  the 
spatial  relations  of  ports.    (See  also  PB  135  898) 
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Quartermaster  Research  an0  Engineering  Center, 

Natick,  Mass.  I 

GLAZE:   ITS  METEOROLOGY  AND  CLIMATOLOGY, 
GEOGRAPHICAL  DISTRIBUT 
EFFECTS,   by  Iven  Bennett. 
109-qm-1496.    Mar  59.   224p. 
rept.   EP-105;  AD-216  668 
Order  from  LC  mi$9.  90,   phjfe4.  80 


ON,    AND  ECONOMIC 
lept.  on  Contract  DA  44- 
216  refs.    Technical 


PB  144  450 


Information  is  given  on  air  mAss  and  frontal  condi- 
tions associated  with  glaze  formation  in  different 
parts  of  the  Lfnited  States.    Mips  illustrate  surface 
and  upper  air  synoptic  patten  s  of  typical  glaze 
storms.    Considerable  new  in 
on  the  frequency,   intensity,  curation,  and  geographi- 
cal distribution  of  glaze.    Major  emphasis  is  on  the 
United  States,   but  other  parts 
larly  Europe,  are  included. 


of  the  world,  p>articu- 
lituminous  or  macadam 


highway  surfaces  are  slightly 


inhibiting  glaze  formations  ard  in  contributing  to  its 
rapid  melting.    Material  from  highway  departments 
of  34  states  describes  icing  onditions  encountered 
and  methods  used  to  combat  t  le  ice. 


Climatology  and  Meteorology 


superior  to  concrete  in 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
GENERAL  DESIGN  FOR  WEIATHER  OBSERVING 
AND  FORECASTING  SYSTEM,    433L.   by  R.  M.  White, 
R.  F.  Myers  and  F.  W.  Ward.    15  Dec  57.  93p.   1  ref. 
AFCRC-TN- 57-609;  AD- 133  ^46. 
Order  from  LC  mi $5.  40,  ph$15.  30  PB  144  602 


).  phfilS. 
view  Air 


A  study  was  made  to  review  Air  Force  operational  and 
technological  weather  support  problems  in  order  to 
recommend  revisions  and  re<)rientations  of  the  system 
design  philosophy  and  develoj)ment  plan.    No  attempt 
was  made  to  present  a  detailed  plan:  this  is  to  serve 
as  a  general  study  which  may  function  as  a  guide  in 
the  preparation  of  detailed  engineering  design  plans. 
Topics  of  discussion  include  (1)  the  Air  Force  Weather 
problem,  (2)  system  design  characteristics,  (3)  sys- 
tem description,  (4)  system  {Implementation,  and  (5) 
resources. 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
REFINEMENTS  IN  UTILIZATION  OF  CONTOUR 
CHARTS  FOR  CLIMATICALLY  SPECIFIED  WIND 
PROFILES,  by  Allen  E.  Cole.    Oct  59,   28p.   118  refs. 
Air  Force  Surveys  in  Geophjjsics  no.  116;  AFCRC- 
TR^59-280. 
Order  from  OTS  $0.  75 


PB  161  346 


Differences  between  mean  monthly  (or  seasonal)  wind 
profiles  obtained  from  actual  wind  observations  and 
those  prepared  from  height  contours  of  constant- 
pressure  charts  are  examinad.    The  study  is  divided 
into  two  parts:  (a)  a  compjarison  of  mean  monthly 
vector  winds  based  on  complete  sets  of  monthly  rawin 
observations  with  geostrophic  and  gradient  wIikIs 
taken  from  mean  monthly  constant-pressure  maps  and 
(b)  an  investigation  of  the  accuracy  of  mean  monthly 


resultant  winds  computed  from  complete  sets  of  rawin 
data.    Procedures  to  be  followed  in  preparing  mean 
monthly  and  seasonal  wind  profiles  from  data  obtained 
from  the  height  contours  on  mean  monthly  constant- 
pressure  maps  are  recommended.    (Author) 


Arizona  State  Coll. ,   Flagstaff. 
VODARO  RESULTS  FOR  AUGUST  1954  THROUGH 
DECEMBER  1954   AT  THE  ATMOSPHERIC  RE- 
SEARCH OBSERVATORY,  FLAGSTAFF,   ARIZONA, 
by  Ewell  Weems  and  Arthur  AdeL    Scientific  rept. 
HB-6  on  Infrared  Spectroscopy  of  the  Sun,  Moon,  and 
Earth,  Contract  AF  19(604)2177.    10  June  59,  23p. 
4  refs.    AFCRC-TN-59-464. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  144  584 

Vertical  ozone  distributions,  obtained  by  the  method 
of  VODARO,  are  given  for  eighty-three  days  for  the 
period  August  54  through  December  54.    (Author) 


Deutsche  Forschungsanstalt  fur  Segelflug 

(Germany). 
MEASURE  FUGHTS  FOR  THE  RESEARCH  OF 
AEROPHYSICAL  PROBLEMS:  MEASUREMENT  OF 
CLOUD  ELEMENTS,   ATMOSPHERIC  VERTICAL 
VELOCITY,  ATMOSPHERIC  OZONE  CONTENT,  by 
Walter  Georgil.    Final  rept,  for  1  Mar  58-30  Sep  59 
on  Contract  DA  91-508-EUC-297.    1959,   96p. 
4  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30         PB  144  240 

Size  of  cloud  particles:    Methods  for  direct  and  in- 
direct determination  of  drop  sizes  in  clouds  are 
described.   The  methods  developed  are  of  sufficient 
accuracy  to  be  applied  for  the  determination  of  drop 
sizes.    Vertical  atr  velocity:  (1)  term  of  vertical 
velocity  and  vertical  acceleration;  (2)  ixirpose  of 
measurements  concerning  air  traffic,   missiles, 
gliding;  (3)  methods  of  measurements:  flight  meas-. 
urements,  combined  measurements,  balloon  meas- 
urements (theodolite,  radar);  (4)  own  measurement^; 
(5)  vertical  velocity  and  vertical  acceleration  in 
atmospheric  boundary  layers,  in  frontal  zones,  in 
waves,  in  local  convection,  and  in  mixing  airmasses. 
Vertical  distribution  of  ozone:  Measurement  flights 
of  ozone  have  been  carried  out  up  to  6500  m  altitude 
over  forest  areas,  smaller  settlements,  over  lakes 
and  in  the  foot  hiUs  of  the  Alps.   The  flights  indicated 
that  the  ozone  amounts  over  the  city  have  been  al- 
ways found  smaller  than  over  the  country.    The  dif- 
ferences were  not  very  great  since  the  ozone  content 
was  always  small  over  the  country  with  the  exception 
of  fUght  No  II.    Duriqg  all  other  measurement  flights 
a  long  period  of  high  pressure  dominated  Europe  with 
only  small  low  pressure  disturbances,  which  did  not 
reach  Bavaria.    Correspondingly  weak  wind  flofw 
existed. 


Deutscher  Wetterdlenst,  Aachen  (West  Germany). 
ATMOSPHERIC  ELECTRIC  AND  METEROLOGICAL 
INVESTIGATIONS  IN  HIGHER  MOUNTAIN 
RANGES,  by  Hans  Israel.   Final  rept.  on  Alps -Pro). 
1954-57,   Contract  AF  61(514)640.    1  Sep  57,   177p. 
94  refs.   AFCRC-TR-58-248;  AD- 152  607. 
Order  from  LC  ini$8. 10,  ph$27. 30        PB  137  823 
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During  a  period  of  13  montfis  geophysical  measure- 
ments were  made  at  more  than  four  stations,  situated 
between  200  and  more  than  3. 500  m  above  sea  level 
in  Switzerland.    The  measurements  concerned  in 
general  the  electric  potential  gradient  of  the  atmos- 
phere, the  air-earth  current,  the  general  local 
brightness  and  the  general  meteorological  data  -  and 
partially  the  two  polar  electric  conductivities  of  the 
atmosphere,  the  content  in  condensation  nuclei,  the 
sun  radiation  in  several  spectral  ranges  and  the  ozone 
content.    The  results  of  the  first  total  evaluation  are 
given  in  16  reports,  four  of  v^liich  deal  with  the  meas- 
uring technique.    (See  also  PB  137  365) 


Florida  State  U. ,  Tallahassee. 
FINAL  REPORT,  by  Noel  E.   LaSeur.    Rept.  on 
Contract  AF  19(604)753.    31  July  59,  24p.    23  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80         PB  144  531 

Research  devoted  primarily  to  two  general  problems: 
(1)  the  structure,  analysis  and  forecasting  of 
synoptic  scale  weather  systems  in  the  tropical 
Atlantic  region;  and  (2)  hurricane  structure  and  some 
aspects  of  its  relation  to  the  formation,  movement 
and  dissipation  of  these  storms. 


High  Altitude  Observatory,  Boulder,  Colo. 
THE  DEVELOPMENT  OF  THERMALLY  DRIVEN 
CIRCULATIONS,  by  B.  Haurwitz.   Scientific  r^t. 
no.   1  on  Contract  AF  19(604)5488.  Nov  59,  34p. 
3  refs.  AFCRC-TN-59-628. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  592 

Some  simple  models  of  atmospheric  circulations  are 
considered.    It  is  assumed  that  a  temperature  dif- 
ference in  the  horiJXjntal  is  established  and  main- 
tained by  some  outside  agency,  such  as  differential 
solar  heating.    The  resulting  motion  is  studied  with- 
out and  with  the  effects  of  friction.  The  advective 
temperature  change  which  appears  as  a  non-linear 
term  in  the  differential  equations  is  taken  into  account. 
Mathematical  expressions  are  given  for  the  develop- 
ment of  the  circulation  without  friction. 


Illinois  State  Water  Survey,   Urbana. 
AN  EVALUATION  OF  THE  AREA  INTEGRATOR,  by 
Eugene  A.  Mueller.    Research  rept.  no.  7  on  Contract 
DA  36-039- sc-75055.    Dec  58,  37p.   5  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  670 

The  operational  results  of  the  area  integrator  as 
developed  by  the  Illinois  State  Water  Survey  are  re- 
ported.   The  use  of  a  range  integrating  device  with 
radar  as  a  solution  to  the  incoherent  return  from 
precipitation  is  described  and  found  to  improve  the 
area  comparisons  of  the  area  integrator  to  the  radar. 
Results  of  the  study  indicate  that  better  relationships 
between  radar  power  return  and  precipitation  rate 
must  be  determined  before  the  area  integrator  be- 
comes a  useful  tool.    At  present  the  quantitative 
amounts  as  determined  by  the  area  integrator  are  as 
accurate  as  the  amounts  obtained  manually  from  the 
radar.   (Author) 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
HEMISPHERIC  HUMIDITY  CONDITIONS  DURING 
THE  YEAR  1950,  by  Jose  P.  Peixoto.    Scientific  rept. 
no.  3  on  General  Circulation  Project,  Contract  AF 
19(604)2242.   Oct  58,   146p.    9  refs.    AFCRC-TN-58- 
609;  AD- 207  285. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  137  989 

A  monograph  is  presented  which  contains  the  final 
outcome  of  an  observational  study  of  the  water  vapor 
field  for  the  year  1950.    The  analysis  was  performed 
on  polar  stereographic  maps  showing  the  main  geo- 
graphical features.    From  these  maps,  zonaily 
averaged  values  are  obtained  for  any  of  the  moisture 
characteristics.    The  moisture  properties  can  be 
averaged  ovet  limited  regions  of  the  map  for  compari- 
son with  hydrologic  and  oceanographic  measurements 
(e.g.,  evaporation  and  salinity  measurements).    The 
study  is  concerned  only  with  the  water  in  the  vapor 
phase  which  is  the  most  important  form  in  which  water 
is  transported. 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
MEASUREMENT  OF  DROP  SIZE  DISTRIBUTION 
AND  UQUID  WATER  CONTENT  IN  NATURAL 
CLOUDS,  by  D.  P.  Keily  and  S.  G.  Millen.  Scien- 
tific rept.  no.   1  on  Contract  AF  19(604)3050. 
30  Dec  58,  57p.    2  refs.   AFCRC-TN- 59 -494; 
AD -228  667. 
Order  from  LC  mi$3.  60,   ph$9.  30  PB  144  798 

Cloud  drop  size  distributions  observed  from  air- 
craft are  presented  for  2  stratus  and  thin  cumulus 
situations.    As  in  a  previous  thin  cumulus  observa- 
tion,  2-  to  4-^ diameter  drops  predominate  and 
liquid  water  content  is  much  less  than  one  tenth 
g/cu  m.  (Author) 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
RESEARCH  IN  THE  MEASUREMENT  OF  AMBIENT 
PRESSURE,    TEMPERATURE,    AND  DENSITY  OF 
THE  UPPER  ATMOSPHERE  BY  MEANS  OF   ROCK- 
ETS by  N.  W.  Spencer.    Final  rept.  on  C<»itract 
AF  19(604)545,  continuation  of  Contract  AF  19(122)55. 
June  58,  95p.  23  refs.    2096-18-F;  AFCRC-TR-58- 
464;  AD- 203  480. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  137  759 

V 
A  summary  discussion  of  research  activities  that 
took  place  under  the  subject  contract  is  given.    A 
listing  of  reports  and  papers  prepared  during  the 
contract  is  included,  as  well  as  two  appendices  to 
formalize  earlier  informal  letter  reports. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  RELATIC^J  OF  UPPER -AIR  TURBULENCE  TO 
TROPOPAUSE  LAYERS,  by  Royal  C.  Gould.   1  Jan  59, 
35p.   1  ref.  NOTS-TP-2242;  NAVORD-6544. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  144  702 

This  report  is  concerned  with  the  occurrence  of  tur- 
bulence aloft  associated  with  tropopause  layers,  and 
is  based  on  rawinsonde  data  taken  at  the  Naval  Ord- 
nance Test  Station,  China  Lake,  over  a  two-year 
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period.    Types  of  turbulence,  frequency  of  occurence, 
and  contributing  weather  factors  are  analyzed.    It  was 
found  that  turbulence  was  invariably  associated  with 
tropopauses,  and  the  characteristics,  type,  and  mag- 
nitude of  the  turbulence  were  attributed  to  the  proxim- 
ity, relative  position,  and  degree  of  intensity  of 
frontal  activity.  (Author) 


Texas  A.  and  M.  Ooll. ,   CbUege  Station. 
THE  SYNOPTIC  ANALYSIS  AND  FORECASTING 
APPLICATIONS  OF  RADAR  WEATHER  OBSERVA- 
TIGNS,  by  Myron  G.  H.  Ligda.    Final  rept.  on 
Contract  AF  19(604)1564.    June  58,   131p.    39  refs. 
Reference  58-9F;  AFCRC  TR-58-251;    AD-152  629. 
Order  from  LC  mi$6.  90,  ph$21.  30       PB  138  225 

The  use  of  radar  observations  in  intermediate  range 
(12  to  48  hr)  fcrecastlngs  is  treated.    By  application 
of  an  analytical  technique  which  involves  determi- 
nation erf  the  past,  current,  and  future  location  cf 
discrete  volumes  of  atmospfcere  d  high  water  content, 
elements  of  weather  forecasting  can  be  determined 
more  precisely     The  problems  d  storm  structure 
are  considered. 


Weather  Forecasting  Research  Center,  U.  of 

Chicago,   111. 
THE  THERMAL  FIELD  Opt  THE  ARCTIC  STRATO- 
SPHERE NEAR  80OW  IN  JANUARY,  by  E.  Paul 
McClain.    Scientific  rept.  no.  H  on  Contract 
AF  19(604)2179.    Sep  59.   23|).    18  refs.    AFCRC-TN- 
59-619;  AD- 227  653. 
Q^der  from  LC  mi $2.  70,  pttM-  80  PB  144  689 

Revised  means,  frequency  4istributions  and  other 
statistics  based  on  10  years!  of  January  temperature 
observations  at  the  200,    100,   and  50-mb  levels  are 
presented  for  4  arctic  stations.    The  frequency  dis- 
tributions are  shown  to  be  niarkedly  bimodal,  a  char- 
acteristic which  becomes  n|ore  pronounced  with  in- 
creasing height  and  latitude.    Thermal  conditions  in 
the  arctic  and  antarctic  stratospheres  are  compared 
with  the  aid  of  recent  IGY  diata.    (Author) 


Wisconsin  U.  ,  Madison. 
STUDIES  ON  THE  STRUCfURE  OF  TURBULENCE, 
by  J.  A.  Businger,   V.  E.  Sudmi,  and  H.  A.  Panofsky. 
Final  rept.  on  Contract  AF  19(604)1384.    31  Aug  58, 
71p.  3  refs.    AFCRC-TR- 5^-213;  AD-210  492. 
Order  from  LC  miV4-  50,  pW12.  30  PB  144  428 
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Contents: 

A  generalization  of  the  mixing  length  concept 

Similarity  and  dissimilarity  between  turbulent  transfer 

of  heal  and  momentum  nekr  the  earth's  surface 
The  spectrum  al  vertical  velocity 
Sonic  anemometer  thermon:^eter  observations  at 

Hancock  1957 


Geodesy 


Air  Force  Cambridge  Research  Center,  Bedford. 

luff  a  c  Q 

STUDY  OF  A  PULSED  LOGARITHMIC  PHOTOME- 
TER, by  Michael  R.  Zatzlck.    Sep  59,  29p.  22  refs. 
Instrumentation  for  Geophysics  and  Astrophysics 
no.   11;  AFCRC- TR-58-275. 
Order  from  OTS  |0.  75  PB  161  344 

A  pulsed  photometer  circuit  with  a  quasi- linear 
logarithmic  response,  covering  a  usable  dynamic 
range  of  5  orders  al  magnitude,   is  described  in  detail. 
A  circuit  analysis  is  given  and  an  equation  for  the 
theoretical  sensitivity  curve  (log  ct  Incident  intensity 
vs.  total  dynode  voltage)  is  derived.    The  experi- 
mental curve  for  the  test  circuit  is  in  good  agreement 
with  the  derived  result.    The  thermionic  dark  current 
and  leakage  current  are  shown  to  be  the  factors  which 
determine  the  range  and  linearity  at  the  response.    A 
semiquantitative  argument  is  used  to  calculate  the 
transient  response  in  limiting  cases,  and  the  design  re- 
quirements for  optimizing  the  speed  at  response  are 
discussed.    (Author) 


Air  Force  Missile  Test  Center,  Patrick  AFB,   Fla. 
A  TREATMENT  OP  ANALYTICAL  PHOTOGRAM- 
METRY  WITH  EMPHASIS  ON  BALLISTIC  CAMERA 
APPLICATIONS,  by  Duane  C.  Brown.    20  Aug  57,   145p. 
34  refs.    RCA  data  reduction  technical  rept.  no.  39; 
AFMTC-TR-57-22;  AD- 124  144. 
Order  from  LC  ml$7.  20.  ph$22.  80  PB  143  235 

The  theory  and  the  methods  underlying  the  reduction 
of  ballistic  camera  observations  at  the  Air  Force 
Missile  Test  Center  are  presented.    (Author) 


Northwestern  U.  ,   Evanston,  111. 
AN  ESSAY  KEY  FOR  THE  PHOTOIDENTIFICATION 
OF  FARM  CROPS  AT  SEVERAL  INTERVALS  DUR- 
ING THE  GROWING  SEASON  IN  NORTHERN 
ILLINOIS,  PART  L  NATURE  OF  THE  PROBLEM; 
PART  IL  GENERAL  ASPECTS  OF  THE  PHOTO 
APPEARANCE  OF  CROPS,  by  Clyde  F.   Kohn.  Tech- 
nical rept.  no.  3  on  Contract  N7onr- 45005.  Dec  52, 
47p.  24  refs.  ATI- 206  337. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  692 

One  major  problem  in  the  use  of  aerial  photographs  in 
the  study  of  crop  distribution  is  the  lack  of  keys  for 
the  identification  of  farm  crops.  This  monograph  is 
directed  to  the  development  of  such  keys.    The  inter- 
pretation of  photographs  used  in  the  development  of 
the  keys  was  based  on  principles  laid  down  In  recent 
studies. 


Northwestern  U. ,  Evanston.  IlL 
AS  ESSAY  KEY  FOR  THE  PHOTO  IDENTIFICATION 
OF  FARM  CROPS  AT  SEVERAL  INTERVALS  DUR- 
ING THE  GROWING  SEASON  IN  NORTHERN 
ILLINOIS.  PART  IIL  PHOTO  APPEARANCE  OF  HAY 
FIELDS,  by  Clyde  F.  Kohn  and  Marjorie  Smith 
Goodman.  Technical  rept.  no,  3  on  Contract  N7onr- 


45005.  July  53,  44p.  AD- 15  690. 
Order  from  LC  mi$3.  30,  ph$7.  80 


PB   144  693 


An  analysis  was  nraade  of  23  hay  fields  scattered 
throughout  a  13  1/2- sq  mi  area.    The  samples  Included 
hay  in  all  possible  associations  with  types  of  land- 
forms,  soils,  and  variations  hi  farm  practices.  The 
fields  may  be  identified  easily  and  with  accuracy.  Hay 
fields  have  2  characteristics  in  common  with  other 
crops  in  the  research  area.    They  are  of  the  same  size 
and  form  as  fields  of  other  crops,  and  the  photo  ap- 
pearance erf  hay  fields  is  not  affected  by  variations  in 
landforms  and  soUs,  and  only  slightly  by  variations  in 
farm  practices.    The  fields  possess  5  characteristics 
which  distinguish  them  from  other  crops  on  aerial 
photograjiis.    The  2  cycles  of  growth  through  which 
hay  passes  are  recorded  on  aerial  photographs  by  a 
cyclic  progression  of  tonal  values.    At  each  stage  of 
growth,  there  are  unique  field  markings  (texture), 
tonal  values,  and  objects  associated  with  hay  fields. 
The  fields  outnunAer  all  odier  kinds  erf  cultivated 
crops.  Tones  of  hay  fields  during  their  early,  middle, 
and  late  stages  of  growth  register  more  darkly  than 
any  other  group.    There  are  no  periodic  limitations  to 
the  aerial  photo  identificaUon  of  hay  crops  as  there 
are  to  the  identification  of  other  crops  in  the  research 
area.  (See  also  PB  144  692) 


Pennsylvania  U.  .  Riiladelphia. 
SUMMARY  OF  SCIENTIFIC  RESULTS,  by  Lester  E. 
Klimm.    Rept.  for  1  Dec  56-1  Dec  57  on  Contract 
Nonr-551(01).    1  Dec  57.    7p.    AD- 148  211. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  138  077 

Descriptions  and  graphic  compilations  are  presented  of 
the  following  land-use  map  categories  of  Pennsylvania 
from  1:250.  000- scale  aerial  photography:  (1)  the  D- 
line  method  and  the  nearest -neighbor  concept,    (2) 
possible  naval  application  of  the  D-line  method,  (3) 
multiple-category  D-line  analysis.  (4) detailed  analysis 
of  a  single  dlspersant  having  area,  (5)  the  D-line 
method  applied  to  distribution  of  points,  and  (6)  the  D- 
line  method  without  counting  or  sampling  the  actual 
distribution.    This  approach  provides  a  wide  selection 
of  actual  distribution  of  categories  for  analysis  of 
areal  association  in  a  state  where  landscapes  vary 
from  being  simple  to  very  complex. 
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Oceanograph)^ 


Air  Force  Cambridge  Research  Center.  Bedford, 

K/f  A  ^  s 

SCIENTIFIC  STUDIES  AT  FLETCHER  S  ICE 
ISLAND,  T-3  (1952-1955).  VOLUME  I.  by  Vivian 
Bushnell.    Sep  59,  229p.   109  refs.    Geophysical  Re- 
search papers  no.  63;  AFCRC- TR- 59-232(1); 
AD-216  813. 
Order  from  OTS  $3.  50  PB  161  289 

Contents: 

Geophysical  studies  in  the  Arctic  Ocean  by  A.  P. 

Crary  and  Norman  Goldstein 
Oceanographlc  observations  by  L.  V.  Worthington 
Tlie  movement  of  ice  in  the  Arctic  Ocean  by  Irene  M. 

Browne  and  A.  P.  Crary 


Micropaleontology  and  llthology  of  arctic  sediment 

cores  by  David  B.  Ericson  and  Gosta  Wollin 
Ecology  erf  some  arctic  foraminifera  by  Keith  E.  Green 
Marine  biological  work  by  John  L.  Mohr 
Birds  in  the  upper  Arctic  by  Raymond  A.  Paynter,  Jr. 

Pelagic  and  benthic  polychaetes  of  the  Central  Arctic 

Basin  by  George  A.  Knox 
Eplpelagic  and  under- ice  amphipoda  of  the  Central 

Arctic  Basin  by  J.  Laurens  Barnard 
Tritium  observations  by  B.  J.  Giletii  and  J.  L.  Kulp 
Oxygen  isotope  measurements  on  arctic  cores  by 

Wayne  U.  Ault 


Marine  Lab. ,  U.  of  Mianu,  Coral  Gables,  Fla. 
STRAITS  OF  FLORIDA:   PHYSICAL  AND  CHEMI- 
CAL DATA  MAY  1957  -  NOVEMBER   1958,  by 
M.  P.  Wennenkens,  D.  M.  Dunlop  and  others.   Rept. 
on  National  Science  Foundation  Grant  G-5041  and 
Contract  Nonr-840(01).  Dec  58.  84p.   Rept.  58-5. 
Order  from  LC  nu$4.  80.  ph$13.  80  PB  144  746 

This  repon  contains  hydrographic  and  G.  E.  K.  data 
collected  berween  May  1957  and  November  1958. 
San^iling  stations  are  shown  on  the  accompanying 
charts.  The  positions  of  the  san^ling  stations  are  de- 
termined from  D.   R.  plots  and  radar  fixes.    Sanpling 
was  by  means  of  Nansen  reversing  water  bottles. 
Deep-sea  reversing  thermometers  were  used  to  de- 
termine temperature;  at  each  station.    The  depths  re- 
ported for  sub- surface  observations  were  calculated 
frc«n  measured  wire  angles  and  from  unpnDtected  re- 
versing thermometers;  accepted  depths  were  deter- 
mined by  using  the  depth- ratio  (Z/L)  method  as  de- 
scribed in  H.  O.  Publication  No,  607. 


Physics  of  the  Atmosphere 


Air  Force  Cambridge  Research  Center,   Bedford, 

Mass. 
A  PRELIMINARY  REPORT  ON  A  BOUNDARY 
LAYER  NUMERICAL  EXPERIMENT,   by  Mariano  A. 
Estoque.    Oct  59,  36p.  31  refs.    GRD  Research  notes 
no.   20;  AFCRC- TN-59-462. 
Order  from  OTS  $1.  00  PB  161  341 

A  mathematical  model  of  the  atmospheric  boundary 
layer  over  a  flat  homogeneous  terrain  is  presented. 
The  model  consists  of  two  sublayers:  a  thin  sublayer 
adjacent  to  the  earth's  surface  in  which  the  fluxes  of 
momentum  and  heat  are  independent  of  height  and  an 
overlying  transitional  zone  where  frictional  effects 
gradually  decrease  with  height.    The  equations  are 
Integrated  numerically  to  obtain  the  distributions  of 
wind  and  temperature  with  height  during  a  24- hour 
period  for  a  given  set  of  initial  and  boundary  condi- 
tions.   The  results  indicate  that  the  model  is  capable 
of  predicting  the  diurnal  wind  and  temperature  varia- 
tions which  are  observed  over  flat  homogeneous 
terrain.    (Author) 


[Army]  Signal  [Research  and  Development  Lab] 
Fort  Monmouth,  N.  J. 
STUDY  OF  SINGLE  STATION  ATMOSPHERIC 
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SOUNDING  SYSTEMS,  VOLpME  II,  by  Howard  Davis 
and  Seynxjur  S.  Shefter.   17  June  52,  declassified 
8  Sep  54.   Il6p.  Technical  memo.  no.  M-1453;  ATl- 
175  097. 
Order  from  LC  mi$6. 00,  p*i($18.  30  PB  144  649 

The  investigation  of  meteor()logical,  electronic,  and 
other  applicable  instrumentation  techniques  to  be  ulti- 
mately aijplied  to  atmospheric  sounding  equipments  in- 
cluded the  determination  of  jhe  capabilities  of  known 
equipments.    In  Volume  I,  t^e  theoretical  capabilities 
of  a  number  of  equipments  wfere  analyzed  and  it  was 
indicated  that  the  rawin,  rei^itter,  and  radar  systems 
were  si^rior  to  the  other  systems.    A  number  of 
flight  tests  were  conducted  to  determine  whether  the 
equations  derived  in  Volume  I  contained  all  the  factors 
essential  to  a  determination  of  the  equipment  accuracy, 
and  to  determine  the  correciness  of  the  various  sys- 
tem errors  assumed. 


Naval  Research  Lab.  ,  Washington,  D.  C. 
ROCKET  RESEARCH  REPORT  NO.  29.   THE  VIKING 
10  FIRINGS,  by  Milton  W.   Rosen  and  James  M. 
Bridger.  Interim  rept.  5  Mair  55,  39p.  6  refs.  NRL 
Rept.  4513.  1 

Order  from  LC  mi$3.  00,  ph^.  30  PB  145  038 

The  tenth  Viking  rocket,  lautched  at  White  Sands 
Proving  Ground,  New  Mexicq,  on  May  7, 1954,  carried 
a  payload  of  675  pounds  to  ait  altitude  of  136  miles. 
At  the  first  attempt  to  launch  this  rocket  on  June  30, 
1953  an  explosion  occurred  ih  the  combustion  chamber 
The  repaired  rocket  was  modified  to  include  rede- 
signed control  systems  which  were  being  prepared  for 
the  new  series  of  rockets  beginning  with  Viking  11, 
and  the  ground  equipment  wag  redesigned  and  rebuilt. 
On  the  second  flight  attempt,  the  rocket  performed 
well;  there  was  some  irTipro>^ment  in  pr<^)ellant  load- 
ing, but  there  was  a  significant  loss  in  peak  altitude 
because  of  an  excess  of  oxygen  at  burnout.  The  atti- 
tude control  of  the  rocket  was  much  better  than  in 
previous  flights,  and  research  equipment  in  the  rocket 
operated  properly;  iinponanq  data  were  obtained  on 
the  structure  and  compositioii  of  the  ionosphere  and 
on  aerodynamic  heating.    Telemetering  performance 
was  excellent;  a  continuous  record  from  takeoff  to 
blowoff,  at  474.  3  seconds,  was  obtained.  The  rocket 
was  tracked  by  radar  from  2t  seconds  to  495  seconds, 
and  by  Askania  theodolites  fo»-  102  seconds,  and 
doppler  data  were  obtained  fdr  475  seconds.  Tra- 
jectories, obtained  from  data  provided  by  rocket- 
borne  and  range  instrumenta?ion,  are  compared  in 
A^>endix  A.  (Author) 


Naval  Research  Lab.  ,   Washington,   D.   C. 
THE  USE  OF  HIGH- ALTITUDE  ROCKETS  FOR 
SCIENTIFIC  INVESTIGATIONS:  AN  ANNOTATED 
BIBLIOGRAPHY,  by  Mildred  Benton.    Oct  59.   132p. 
965  refs.    Bibliography  no.   16. 
Order  from  OTS  |0.  50  PB  151  805 

The  growth  and  development  frf  upper-atmosphere  in- 
vestigation by  means  of  rockets  is  delineated  in  the 
periodical  articles  and  technical  reports  referenced 
and  annotated  in  this  bibliography.    Both  domestic  and 
foreign  literature  is  included.    The  period  covered  is 
1946  -  June  1959.    Reference!  are  listed  chronologi- 
cally by  author  or  issuing  agency.    An  author  index 


and  a  subject  index  are  included.    For  periodical  ref- 
erences,  the  normal  form  of  entry  is  author,  title, 
and  journal,  volume,  pagination,  and  date,  followed 
by  a  brief  annotation  or  abstract.    The  form  of  entry 
for  books  is  author,  title,  pagination,  place  of  publi- 
cation, publisher,  and  year.    This  sequence  is  also 
followed  in  citing  articles  in  Proceedings  of  meetings, 
symposia  and  conferences.    Research  reports  are 
reported  in  a  similar  manner  except  that  place  erf 
publication  follows  the  corporate  author.    The  repon 
number  is  also  included  following  the  date  erf  publica- 
tion, as  well  as  the  contract  number,  for  sake  erf 
convenience  in  ordering  or  borrowing.    The  majority 
of  references  have  been  examined.    When  examination 
was  not  possible,  due  to  non-availability  of  the  publi- 
cation, entries  located  in  abstracting  journals  were 
used,  or  the  statement  "not  examined"  included. 


ENGINEERING 


Aeronautical  Engineering 


Aerospace  Medical  Lab. ,  Wright  Air  Development 

Center,  Wright-Patterson  AFB,  Ohio. 
RECALIBRATION  PROCEDURE  FOR  OXYGEN 
REGULATOR  TEST  STAND  CALIBRATOR  (NA 
TIONAL  INSTRUMENT  LABORATORY  CALIBRATOR) 
by  James  E.  P.  I>ivis.    Rept.  on  In  Service  Test 
Apparatus.    Aug  59,   17p.  1  ref.    WADC  Technical 
note  59-275. 
Order  from  OTS  $0.  50  PB  161  334 

This  report  gives  a  detailed  description  of  the 
apparatus  used  to  recalibrate  an  oxygen  regulator 
test  stand  calibrator.    It  also  provides  an  accurate 
system  for  data  processing  and  recording  which  gives 
a  final  calibration  accuracy  of  ±0.  5%.    (Author) 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
THE  ESTIMATION  OF  SHORT- TIME  FUGHT 
PATHS  FOR  INTERCEPTION  DASHES,  by 
Ray  Holland,  Jr.    (New  Mexico  Military  Inst.  ) 
Nov  59,   35p.    AFMDC-TN-59-33. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  596 

A  method  to  systematize  the  selection  of  a  short - 
time  flight  path  is  presented.    It  is  intended  to  be 
used  as  the  first  approximation  in  an  iterative  vari- 
ational computation  for  determining  a  true  minimum 
time  path  for  interception  dashes.    The  method 
applies  to  an  aircraft  already  airborne  flying  in  a 
short  time  from  specified  initial  values  of  horizontal 
positicHi  Xq,  altitude  yo,  and  velocity  Vq  to  specified 
destination  values  of  horizontal  position  Xn  and  alti- 
futle  yn»  remaining  at  all  times  in  a  single  vertical 
plane.    (Author) 


Aircraft  Lab.  ,  Wright  Air  Development  Center, 
Wright- Panerson  AFB,  Ohio. 
ENVIRONMENTAL  ASPECTS  OF  SONIC  FATIGUE, 
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by  Orville  R.  Rogers  and  Robert  F.  Cook.  RepL  on 
Aeroelasticity,  Vibration  and  Noise.  Feb  57,  19p. 
WADC  Technical  note  57-68,  AD- 118  072. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  144  802 

Equiprr^nt  and  aircraft  structures  as  presently  de- 
signed are  not  always  adequate  to  withstand  the  high 
intensity  noise  produced  by  modern  powerplants  used 
in  military  aircraft.    The  methods  presently  used  to 
test  equipment  and  structure  do  not  include  testing  in 
intense  noise.    The  purpose  of  this  report  is  to  con- 
solidate available  noise  data  in  a  useable  form  to  de- 
termine methods  of  testing  equipment  and  structure  in 
noise.    As  a  result  of  this  study  requirements  for  noise 
test  equipn^nt  are  mere  closely  defined.  (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
ARC  WELDING  OF  HIGH-STRENGTH  STEELS  FOR 
AIRCRAFT  AND  MISSILE  STRUCITJRES,  by 
J.  T.  Niemann,  R.  P.  Sopher,  and  P.  J.  RieppeL 
31  July  59,  45p.   13  refs.  DMIC  memo.  27; 
AD-220  519. 
Order  from  OTS  $0.  50  PB  161  177 

High- strength  steels  are  being  used  in  many  aircraft 
and  missile  applications  because  of  their  good  mechan 
ical  properties  at  room  temperature  and  up  to  1000  F. 
TTie  steels  in  this  category  include  hot-work  die  steels 
and  martensitic  and  precipitation-hardening  stainless 
steels.    In  addition,  there  is  considerable  interest  in 
low-alloy  iiardenable  steels  which  have  room-tem- 
perature yield  strengths  in  excess  of  200, 00  psi.    One 
of  the  important  considerations  in  selecting  these 
steels  for  a  particular  application  is  their  ability  to  be 
fabricated  by  welding.    For  the  past  several  months, 
the  Defense  Metals  Information  Center  has  been 
collecting  information  on  welding  the  high- strength 
steels.    This  repxan  presents  Jie  data  now  available 
on  arc  welding.  (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
TITANIUM  FABRICATION  AND  RELIABILITY- 
PROBLEMS  IN  AIRCRAFT,  by  W.  Stuart  Lyman, 
C.  T.  Olofson,   and  A.  M.  Federico  (North  American 
Aviation,   Inc.  )  4  Sep  59.  32p.  20  refs.    DMIC  memo. 
33;  AD- 226  589. 
Order  from  OTS  $0.  50  PB  161  183 

Presented  at  the  Western  Metal  Congress  in  Los 
Angeles.  Calif. ,   19  Mar  59. 

TTiis  memorandum  is  intended  to  be  a  brief,  up-to- 
date  summary  of  fabrication  and  reliability  problems 
associated  with  titanium.    Most  of  the  available  infor- 
mation is  on  fabrication;  little  has  been  published 
about  reliability.    A  selected  bibliography  at  the  end 
of  the  memoranudm  lists  20  reports  and  publications 
related  to  titanium  fabrication  and  (to  a  very  slight 
extent)  reliability.    The  memorandum  itself  briefly 

reviews  the  subject  in  four  quick  steps:  (1)  Metal- 
lurgical background,  (2)  Reliability  of  incoming 
material,  (3)  Shop  experiences,  and  (4)  Service 
reliability.    (Author) 


deFlorez  Co.  ,  Inc. ,  Englewood  Cliffs,  N.  J. 
THE  APPLICATION  OF  POINT  LIGHT  SOURCE 
TECHNIQUES  TO  A  BREAKOUT  LANDING  AT- 
TACHMENT FOR  A  TWIN- ENGINE  INSTRUMENT 
TRAINER.    Rept.  on  Contract  Nonr- 1628(00).    Mar  59, 
60p.  7  refs.    Technical  rept.  NAVTRADEVCEN- 
1628-2;  AD- 227  558. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  452 

This  report  describes  the  results  of  a  study  to  deter- 
mine if  a  satisfactory  visual  presentation  can  be  ob- 
tained with  point  light  source  techniques  for  a  low 
ceiling,  poor  visibility  landing  training  attachment  for 
a  twin -engine  instrument  trainer.    The  scope  and  im- 
portant elements  of  the  problem  were  determined 
through  interviews  with  pilots  as  well  as  from  the  re- 
quirements of  the  contract  specification.    A  very 
promising  point  source  projection  system  has  been 
devised  for  use  as  a  low  ceiling,  poor  visibility  land- 
ing training  attachment  for  a  twin -engine  instrument 

trainer.    The  techniques  employed  to  simulate  atmos- 
pheric conditions  which  limit  visibility  (fog,  haze, 
rain  and  snow)  have  been  proved  successful  in  a 
mock-up  of  limited  scope.    It  is  recommended  that 
other  aspects  of  the  proposed  system  be  evaluated 
through  the  experiments  described. 


deFlorez  Co.,  Inc.,  Englewood  Cliffs,  N.  J. 
THE  APPLICATION  OF  POINT  SOURCE  PRO- 
JECTION TECHNIQUES  TO  HELICOPTER  LOW- 
ALTITUDE  NAVIGATION  TRAINING .   Rept .  on  Con- 
tract Nonr- 1628(00).  Mar  59,  49p.  8  refs.  Technical 
rept.  NAVTRADEVCEN-1628-3. 
Order  from  LC  mi$3.30,  ph|7.80  PB  144  453 

This  report  describes  the  results  of  a  study  to  deter- 
mine if  a  satisfactory  visual  presentation  can  be  ob- 
tained with  point  light  source  techniques  for  applica- 
tion to  a  helicopter  low  altitude  navigational  trainer. 
The  scope  and  the  important  elements  of  the  problem 
were  determined  through  interviews  with  pilots  as  well 
as  from  the  requirements  of  the  contract  specification. 
A  very  promising  point  source  projection  system  has 
been  devised  for  use  in  helicopter  low  altitude  navi- 
gational training.  It  is  recommended  that  this  system 
be  evaluated  through  the  experiments  described.  (See 
also  PB  144  452) 


DeFlorez  Co . ,  Inc , ,  Englewood  Cliffs ,  N .  J . 
THE  APPUCATION  OF  POINT  SOURCE  PROJEC- 
TION TECHNIQUES  TO  LOW  ALTITUDE-HIGH 
SPEED  NAVIGATION  TRAINING .  Rept .  on  Contract 
Nonr- 1628(00) .  Apr  59,  49p.  8  refs.  Technical  rept. 
NAVTRADEVCEN- 1628-4 . 
Order  from  LC  mi$3.30,  ph$7.80         PB  144  454 

This  report  describes  the  results  of  an  investigation 
to  determine  if  a  satisfactory  visual  presentation  can 
be  obtained  with  pomt  light  source  techniques  for  ap- 
plication to  a  low  altitude-high  speed  navigation 
trainer.  It  includes  an  analysis  ot  the  training  task  to 
determine  the  skills  to  be  developed  and  the  cues  re- 
quired for  its  performance.  A  very  promising  point 
source  projection  system  has  been  devised  for  use  in 
low  altitude-high  spjeed  navigaiicMi  training.  It  is 
recommended  that  this  system  be  evaluated  through 
the  experiments  described.  (See  also  PB  144  453) 
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Flight  Control  Lab.  ,  Wright  Air  Develoiwnent 

Center,   Wright- Patterson  AFB.  Ohio. 
THE  INFLUENCE  OF  GEOMETRY  PARAMETERS 
fJPON  LAG  ERROR  IN  AIRBORNE  PRESSURE 
MEASURING  SYSTEMS,  by  J.  P.  Lamb.  Jr.    July  57. 
53p.   15  refs.    WADC  Technical  repc.  57-351; 
AD- 130  790. 
Order  from  LC  mi$3.  60.  phlP.  30  PB  144  530 

The  general  nature  of  the  lag  problem  in  airborne 
pressure  measuring  systems  is  discussed.    It  is  con- 
cluded that  variations  in  system  geometry  offer  the 
most  promise  in  improving  response.    The  remainder 
of  the  report  is  given  to  a  theoretical  examination  erf 
various  geometry  parameters  and  to  an  evaluation 
(utilizing  both  theoretical  and  experimental  methods) 
o€  their  effect  upon  lag  error.    Techniques  for  com- 
puting lag  error  in  any  system  are  presented.  Theory 
and  experiment  are  shown  to  be  in  agreement  for  the 
case  of  laminar  flow.    Evidence  of  transitional  flow  is 
also  presented.    Based  upon  the  results  of  the  study, 
specific  dimensions  for  tubing  lines  and  pitot-statlc 
tube  chambers  are  recommeoded  for  use  in  the  static 
pressure  systems  of  high  performance  aircraft. 
(Author) 


jfect 


General  Electric  Co.   [Schenectady,  N.  Y.  ] 
ELECTROLUMINESCENT  LIGHTING  OF  AIRCRAFT 
INSTRUMENTS,  by  John  J.   Fraizer.  Rept,  on  Con- 
tract AF  33(616)5277.   Sep58>   154p.   13  refs.  WADC 
Technical  rept.  58-510;  AD- 202  504. 
Order  from  LC  mi$7.  50,  ph|24.  30  PB  144  902 

One  phase  of  the  report  Is  th^  results  of  environ- 
mental tests  applied  to  5  manufacturers'  lamps.  In- 
cluded are  temperature,  humidity,  radio  noise,  volt- 
age, and  frequency  tests.    The  data  has  been  evaluated 
and  analytical  relationships  Have  been  developed.  The 
second  phase  of  the  report  is  the  application  of  elec- 
troluminescence to  lighting  various  aircraft  in- 
struments.   The  instruments  lighted  included  tach- 
ometers, flowmeters,  voltmeters,  and  two  vertical 
tape  devices,    ^jecific  problems  encountered  were 
bringing  power  to  pointer  lamps  on  a  low  torque  in- 
dicators, lighting  a  cyclometer  register,  and  lighting 
vertical  tapes.  (Author) 


Lear,   Inc.  [Grand  Rapids,  Mich.  ] 
WHOLE  PANEL  STUDY  AND  DEVELOPMENT. 
SUMMARY   REPORT  1957-1958.    Rept.  for  1  July  57- 
30  June  58  on  Control -Displaf  Integration  Program, 
Contract  AF  33(616)5167.    Rqv.  Mar  59,  290p. 
30  refs.    Lear  Engineering  r^pt.  1289- 1;  WADC 
Technical  rept.   58-447;  AD- 155  815. 
Order  from  LC  mi$ll.  10.  pH$44.  10        PB  144  543 

The  primary  objective  of  the  program  was  advance- 
ment of  the  state  of  the  art  ot  instrument  panel  and 
cockpit  design.    The  cockpitsi  were  designed  for 
classes  of  vehicles  rather  th^  specific  Air  Force 
weapons  systems  d  the  futurte.    The  pilot-manager 
concept,  which  was  conceive<l  during  this  program,  is 
explained.    Two  cockpits,  calfled  the  Mark  II  and  Mark 
III,   were  delivered  to  the  Ait  Force.    The  instriimen- 
tation  and  layouts  of  these  cdckpits  are  described. 
Also  presented  is  an  enumeration  of  individual  items 
studied  which  have  been  selected  for  further  study  by 
the  Air  Force  and  airframe  manufacturers.    (Author) 


Materials  Lab. ,  Wright  Air  Development  Center, 

Wright -Patterson  AFB,  Ohio. 
A  REVIEW  OF  THE  AIR  FORCE  MATERIALS 
RESEARCH  AND  DEVELOPMENT  PROGRAM,  by 
Helen  H.  Maxwell.  Rept  for  1  July  58-30  June  59. 
Nov  59,  169p.  WADC  Technical  rept.  53-373, 
Supplement  6. 
Order  from  OTS  $3.00  PB  111  648  (sup.  5) 

Two  hundred  and  twelve  (212)  technical  reports  and 
technical  notes  written  during  the  period  1  July  1958- 
30  June  1959  are  abstracted  herein.  These  reports 
cover  the  following  general  areas  of  research:  ad- 
heslves,  biochemistry,  electronic  materials,  ma- 
terials physics,  metallurgy,  petroleum  products, 
plastics ,  protective  treatments ,  rubber  and  textiles . 
A  numerical  index,  contractor  index  and  an  investi- 
gator index  of  all  the  technical  reports  and  technical 
notes  issued  durii«  the  period  March  1923  -  June  1959 
are  also  provided.  (Author)  (See  also  PB  111  648  S4) 


Midwest  Research  Inst. ,  ICansas  City,  Mo. 
DEVELOPMENT  OF  A  FATIGUE  TESTING  APPARA- 
TUS FOR   TESTING  HONEYCCMB  SANDWICH 
STRUCTURAL  PANELS  IN  SERVICE- SIMULATED 
SONIC  FATIGUE,  by  Edmond  F.  E.  ZeiJdel  and 
William  H.   Ashley.   Rept.  for  15  Apr  57- 15  Apr  59  on 
Materials  Analysis  and  Evaluation  Techniques,  Con- 
tract A  F  33(616)5172.  Sep  59,  40p.  8  refs.  WADC 
Technical  rept.  59-231. 
Order  from  OTS  $1.00  PB  161  317 

Theoretical  and  experimental  investigations  for  the 
development  of  a  fatigue  testing  apparatus  for  testing 
honeycomb  sandwich  panels  in  service- simulated  sonic 
fatigue  are  described  in  this  report.    These  investiga- 
tions indicate  the  need  of  a  200,000-v.   AC  generator 
to  simulate  electrostatic  fields  of  appraximately 
400,000  v/cm.    In  addition,  it  is  indicated  that  the 
medium  surrounding  the  test  specimen  must  be 
changed  to  prevent  corona  discharge.    For  this  pur- 
pose sulfur  hexafluoride  at  9  to  10  atmospheres  may 
be  utilized.    The  design  of  a  200,000-v.  AC  generator 
is  complicated  and  expensive.    An  alternative  proce- 
dure to  acconnplish  the  same  objectives  is  therefore 
recommended.  (Author) 


New  York  U.  Coll.  of  Engineering,   N.  Y. 
HANDLING  AIR  CONTAMINANTS  RESUI.TING 
FROM  A  CLOSED  ECOLOGICAL  SYSTEM,   by 
Gerald  Palevsky.    Progress  rept.  on  the  Engineering 
Biotechnology  of  Handling  Wastes  Resulting  from  a 
Closed  Ecological  System.  Contract  AF  18(603)71. 
July  57.   18p.  28  refs.    AFOSR-TN-58-269; 
AD- 154  170. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  797 

Consideration  is  given  to  the  control  of  temperature, 
humidity,  air  motion,  foreign  matter,   microorgan- 
isms, air  conditioning,  and  water  supply  in  creating 
an  acceptable  environment  for  humans  working  in  a 
closed  ecological  system.    Each  factor  is  considered 
in  relaticxi  to  the  others. 
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North  American  Aviation,  Inc.,  Columbus,  Ohio. 
DOD  HIGH  STRENGTH  TITANIUM  ALLOY  SHEET 
RESEARCH  PROGRAM,  by  A.  M.  Federico  and 
p  Maynard.    Progress  rept.  no.  5,   1  July- 30  Sep  58, 
on  Contract  NOas  57-785-d.    31  Oct  58.  32p.    Rept. 
no    NA57H-527-5;  AD- 207  900. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  137  866 

Preliminary  fusion  and  resistance  welding  tests  are 
in  progress  on  small  quantities  of  4Al-3Mo-lV  and 
16V-2  1/2  Al  received. 


Oklahoma  U.   Research  Inst.  ,  Norman. 
ANALYSIS  DESIGN  STUDY  OF  A  HIGH  CAPACITY 
LIGHTWEIGHT  COMPRESSOR,   by  A.  C.  Buckingham, 
Stan  H.  Lowy  and  B.  V.  Ketcham.    Final  rept.  on  Con- 
tract DA  44-177-tc-502.  9  Feb  59,   156p.    16  refs. 
AD- 208  315. 
Order  from  OTS  $3.  00  PB  161  347 

Tills  design  study  has  established  the  feasibility  of  a 
vane  type  oscillating  compressor  suitable  for  various 
applications  where  unit  weight  is  a  major  considera- 
tion.   In  a  comparative  analysis  with  the  best  available 
lightweight  centrifugal  compressor,  the  vane  type  unit 
for  a  given  pressure  ratio  and  mass  flow  was  far  su- 
perior in  displacement  and  weight  savings.    The  com- 
parison was  made  on  the  basis  of  compressor  weight 
per  atmosphere  pressure  rise  per  mass  flow.    Com- 
pared to  the  sliding  vane,  positive  displacement  com- 
pressor with  discharge  pressures  up  to  9  1/2  atmos- 
pheres and  capacities  to  2000  cubic  feet  per  minute, 

the  vane  type  oscillating  compressor  still  maintains  a 
large  weight  advantage.    This  weight  advantage  in- 
creases still  further  when  comparison  is  made  with 
impeller  or  gear  type  positive  displacement 
compressors. 


Princeton  U.  ,  N.  J. 
EFFECT  OF  FLAPPING  HINGE  RESTRAINT  AND 
OFFSET  ON  THE  STABILITY  AND  CONTROL  OF 
UNDUCTED  STAND- ON  HELICOPTERS  by  Peter 
Hampton.    Rept.  on  Contract  DA  44-177-tc-392. 
May  59.   138p.   6  refs.   Rept.  no.  462;  AD- 227  157. 
Order  from  LC  mi$6.  90.  ph$21.  30  PB  144  816 

This  report  deals  with  the  longitudinal  stability  and 
control  of  unducted  stand-on  helicopters.    The  effect  is 
investigated  of  varying  the  physical  characteristics  of 
the  rotor  system  of  a  typical  machine  of  this  type.   The 
rotor,  which  was  presumed  to  be  rigid  on  the  original 
machine,   is  now  considered  as  a  rotor  of  the  flapping 
type,  modified  by:  (a)  varying  the  spring  restraint  of  a 
flapping  hinge  mounted  at  the  rotor  hub.  (b)  varying  the 
offset  from  the  rotor  hub  of  a  free  flapping  hinge.    In 
addition  the  induced  velocity  through  the  rotor  is  as- 
sumed to  have  a  linear  longitudinal  variation.    Theo- 
retical stability  derivatives  are  obtained  for  these 
cases  and  the  resulting  stability  and  control  discussed. 
(Author) 


Princeton  U . ,  N .  J . 
LONGITUDINAL  STABILITY  AND  CONTROL  OF  A 
DUCTED-ROTOR  FLYING  PLATFORM,  by  Joseph  J. 
Traybar.  Rept.  on  Contract  DA  44-177-tc-392. 


May  59,  144p.  9  refs.  Rept.  no.  464;  AD- 227  158. 
Order  from  LC  mi$7.20,  ph$22.80       PB  144  815 

An  analysis  is  presented  for  the  prediction  of  the  longi- 
tudinal stability  and  control  characteristics  of  aducted- 
rotor  flying  platform.  The  stability  characteristics  of 
this  vehicle  are  corroborated  by  the  investigations  and 
exhibited  rather  clearly  by  various  stability  diagrams  . 
Artificial  stabilization  is  discussed  and  can  be  used  to 
stabilize  certain  caifigurations  .  The  predictions  of 
excessive  trim  requirements  and  large  tilt  angles  for 
forward  flight  are  substantiated.  Also,  the  effects  of 
changing  duct  design  and  vertical  center  of  gravity  lo- 
cation on  the  stability  derivatives  are  discussed,  and 
material  is  presented  to  reflect  the  degree  to  which 
these  changes  can  be  used  as  aids  in  stabilizing  the 
platform.  (Author) 


Rosemount  Aeronautical  Labs  . ,  U.  of  Minnesota, 

Minneapolis . 
PRESSURE  DISTRIBUTION  IN  TRANSONIC  FLOW 
OF  RIBBON  AND  GUIDE  SURFACE  PARACHUTE 
MODELS,  by  H.  G.  Heinrich,  J.  G.  BalUnger,  and 
P.  E.  Ryan.  Rept.  on  Contract  AF  33(616)3755.  Feb 
59,  96p.  WADC  Technical  note  59-32;  AD-210  257. 
Order  from  LC  mi$5.40,  ph$15.30       PB  145  031 

The  pressure  distributions  over  the  canopy  of  two 
rigid  parachute  models  were  nude  in  a  speed  range 
of  free  stream  MACH  numbers  from  .6  to  1.2.  In- 
ternal and  external  pressure  distributions  were  con- 
ducted on  a  guide  surface  and  a  ribbon  model  para- 
chute. The  results  of  these  daw  will  be  used  in  de- 
termining an  accurate  method  of  calculating  the  heat 
transfer  throughout  a  parachute  canopy  during  descent, 
Presented  are  details  pertaining  to  the  test  methods 
and  equipment  used  to  obtain  the  experimental  data. 
(Author) 


Servomechanisms  Lab.  ,  Mass.  Inst,  of  Tech. . 

Cambridge. 
SIMULATION  OF  AIRCRAFT,  by  Mark  E.  Connelly. 
Rept.  on  Contracts  N5ori-07895  and  N61339-45. 
Feb  58,  reprinted  May  59,  206p.    Technical  rept. 
NAVTRADEVCEN  7591 -R-1. 
Order  from  LC  mi$9.  30,  ph$31.  80  PB  144  640 

This  report  is  an  outgrowth  of  a  one-year  study  of  the 
equations  of  motion  and  the  computing  techniques  used 
in  the  aerodynamic  computer  section  of  Operational 
Flight  Trainers.    One  of  the  objectives  of  the  study 
was  to  standardize  and  simplify,  insofar  as  possible, 
the  mathematical  model  used  to  represent  an  aircraft 
in  flight.    In  this  connection,  an  extensive  analysis  of 
axis  systems,   basic  dynamics,  and  aerodynamic  co- 
efficients was  carried  out.    Digital  and  analog  simula- 
tion studies  were  employed  to  determine  allowable 
simplifications  in  the  equations  of  motion.    The  re- 
sults of  this  work  are  summarized  in  the  following 
report.    Although  the  emphasis  is  on  flight  simulators 
used  for  training  purposes,  the  material  presented  is 
generally  applicable  to  the  entire  field  of  flight 
simulation.    (Author) 
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and  Development  Lab. 


Army  Engineer  Research 
Fort  Belvoir,   Va 

MOBILE  LIQUID-OXYGEN 

Kelley 

Plants,   Storage,   and  Distr 

Tons  per  Day).    23  June  58 

1532 -TR 

Order  from  LC  mi$6.  90,  iki$21.  30       PB  144  730 


PLANT,  by  Edward  F. 
Rept.  for  Jan  46- J^  58  on  Liquid  Oxygen 

bution  Equipment  (10-100 
131p.    Technical  rept. 


The  report  concludes  that: 


of  liquid  oxygen,  using  the 


turboexpander,  has  been  aixomplished  to  meet  the 


military  requirements  for 
liquid-oxygen  generators, 
reduction  in  weight  p>er  ton 


a.  The  application  erf  the 


Kapitza  principles  of  liquefying  air  for  the  production 


low-pressure  cycle  and 


nobile,  van-mounted, 

b.  The  end  result  is  a 

of  product,  compared  with 


industrial  machinery,   in  trie  order  erf  75  percent, 
c.  Development  work  should  be  continued.  Develop- 
ment work  should  be  parsed  toward  the  end  of  trans- 
ferring liquid  oxygen  by  stJitic  pressure  in  lieu  of 
the  pump. 


Westinghouse  Research  Labs.  ,  Pittsburgh,  Pa. 
ELECTRICAL  CLEANUP  pF  GASES,   by  J.  H. 
Carmichael.    Progress  and  final  rept.  for  Mar  54- 
Mar  59  on  Contract  AF  18(  )00)1049.    1  May  59.   6p. 
5  refs.    Research  rept.   71f  191-R20;  AFOSR  TR- 
59-80. 
Order  from  LC  mi$l.  80.  dh$l.  80  PB  142  947 


A  study  of  the  mechanism 
on  metal  surfaces  has  beer 
rate  ionic  pumping  from 
rare  gases  were  used.    In 
that  the  re-emission  of 
was  playing  an  important 
pumping  and  spontaneous 
has  contributed  considerab 
the  pumping  character! s 
tion  gauges. 


thes 


tics 


lor  trapping  gases  as  ions 
made.    In  order  to  sep>a- 
cHemical  absorption,  only 
ihese  studies  it  was  found 
e  gases  from  the  surface 
e.    A  .study  of  the  ionic 
-emission  of  these  gases 
y  in  an  understanding  of 
of  ion  pumps  and  icwiiza- 
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Bureau  of  Yards  and  EXxks 
HOUSING  ADMINISTRATION 
Technical  pub.  NAVDOCKS 
BUDOCKSINST  11101.  29A. 
Order  from  LC  mi  $11.  10, 


JjUshington,  D.  C. 
5  Aug  57,  433p. 
TP-Ad-3,   Rev. ; 


ph$66.  60        PB  144  513 


This  Technical  Publication  lis  intended  for  the 
guidance  of  personnel  concerned  with  the  procure- 
ment, administration,  maijjtenance,  and  operation  of 
housing  facilities  and  programs  under  the  Jurisdiction 
of  the  Department  of  the  Navy.    It  cites  the  authori- 
ties, powers,  and  responsibilities  under  which  Navy 
housing  facilities  and  progtams  are  administered.    It 
prescribes  the  procedures  to  be  followed  to  obtain 
effective  control  and  admii^stration  of  housing,  gives 
technical  guidance  and  couitsel,   and  sets  out  the  con- 
siderations to  be  taken  intq  account  in  making  deci- 


sicHis.   It  seeks  to  bring  about  efficiency,  standardi- 
zation, and  procedural  uniformity  in  the  administra- 
policies  on  housing  in  general,   the  methods  used  to 
classify  housing,  and  the  organizational  provisions 
made  by  the  Navy  to  handle  housing  matters.    Chapter 
2  is  devoted  to  public  quarters.    It  discusses  general 
aspects  d  public  quarters  administration,  including 
designation,  assignment,  occupancy,   equipping,  and 
accountability.    Chapter  3  deals  with  Title  VIII 
(Wherry)  housing.    It  sets  forth  policies,   legislation, 
regulations  and  authorities;  procedures;  and  the 
respective  responsibilities  of  the  Department  of  the 
Navy,   the  Federal  Housing  Administration,   the  proj- 
ect sponsor,  and  the  mortgage  lender.    Chapter  4 
discusses  administration  rental  housing  facilities  that 
are  maintained  and  operated  directly  by  the  Depart- 
ment at  tlie  Navy. 


[Defense  Atomic  Support  Agency]  Washington,  D.  C. 
BLAST  LOADING  ON  DOMES  AND  ARCHES,  by 
Ferd  E.  Anderson,  Jr.  21  July  58,   12p.   8  refs. 
AFSWP-522. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  501 

Dome  and  arch  structural  configurations  offer  prom- 
ise in  the  design  of  economical  above-ground  protec- 
tive structures  up  to  incident  peak  overpressures  of 
about  100  psi.    Studies  of  the  response  of  such  struc- 
tures to  blast  loads  are  underway  but  are  somewhat 
hindered  by  the  lack  of  information  on  the  blast  load- 
ing likely  to  occur.    The  purpose  of  this  report  is  to 
present  an  analysis  of  dome  and  arch  loading  derived 
from  shock  tube  data,  wind  tunnel  data,  and  data  col- 
lected from  a  nulcear  weapons  test,  in  Nevada  in  1957 


Electrical  and  Electronic  Engineering 


Air  Force  Missile  Test  Center,  Patrick  AFB,  Fla. 
TELEMETRY  AUTOMATIC  REDUCTION  EQUIP- 
MENT TARE  II,  by  E.  W.  Earle,  J.  T.  Winkler  and 
W.  H.  Butler.   Final  engineering  rept.  5  Aug  58,  8^. 
AFMTC-TR-58-17;  AD-134  267. 
Order  from  LC  mi$4.80,  ph$13.80       PB  144  441 

TARE  II  is  essentially  an  automatic  data  reduction 
system  designed  to  conven  raw  telemetry  data  (FM, 
PDM  or  PAN^FM)  into  digital  form.  Once  in  digital 
form,  the  data  is  then  separated,  reduced.  Linearized 
and  tabulated  at  a  high  rate  of  speed  by  an  automatic 
computer.  The  signal  input  to  the  system  is  on  mag- 
netic tape  previously  recorded  from  the  range  teleme- 
try stations .  The  digitized  output  of  the  system  is  re- 
corded on  six  tract  magnetic  tap>e  in  proper  format  for 
computer  insertion.  In  addition  to  missile  flight  func- 
tion information;  computer  formatting  information  and 
periodic  time  samplings  are  also  digitized  and  re- 
corded on  the  output  tape . 


Andersen  Labs.  ,  Inc.  ,  West  Hartford,  Conn. 
TAPPED  CARRIER  TYPE  ACOUSTIC  DELAY  LINE 
Final  rept.  for  15  Oct  56-30  Oct  58  on  Contract 
AF  19(604)2146.  (1958J  35p.   1  ref.  AFCRC-TR-58- 


190;  AD- 228  086 

Order  from  LC  mi$3.  00,  ph$6.  30 


PB  144  417 
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Theoretical  and  exp)erimental  investigations  have  been 
condicted  on  several  methods  of  accomplishing  a 
tan>ed,  carrier  type  acoustic  delay  line  having  32 
equally  spaced  taps,  a  total  storage  capacity  of  1200 
digits  with  a  counting  rate  in  excess  of  800,000  digits 
per  second.    The  various  methods  studied  fall  into  the 
following  general  categories:  (a)  "Branch"  tapping 
wherein  the  acoustic  beam  strikes  an  improf>erly 
rmtched  boundary  which  is  at  an  angle  to  the  direction 
of  propagation,  part  of  the  acoustic  energy  continuing 
through  the  boundary  and  part  being  reflected  at  an 
angle  of  reflection  equal  to  the  angle  of  incidence;  one 
branch  being  terminated  at  an  output  tap  transducer 
and  the  other  continuing  down  the  line  to  the  next  tap. 
{b)"Series"  tapping,  wherein  the  transducers  for  each 
up  are  inserted  directly  in  the  acoustic  beam  normal 
to  the  direction  of  propagation,    (c)  Optical  tapping, 
wherein  the  strains  produced  in  the  fused  quartz  by 
the  acoustic  beam  are  detected  by  the  displacement 
or  polarization  of  a  light  beam  passing  at  right  angles 
to  the  direction  of  prc^iagation  through  the  thickness 
of  the  quartz  slab,    (d)  Parallel  acoustic  beams  where- 
in each  tap  is  arrived  at  by  a  separate  acoustic  path 
and  has  a  separate  input  as  well  as  separate  output 
transducers.    After  some  preliminary  stxidy,  this 
method  was  abandoned  since  it  does  not  strictly  fulfill 
the  objectives  of  the  Contract  as  defined  under  Item  1. 
(e)  Tapping  along  the  path  of  a  Raleigh  type  surface 
wave. 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
COMPONENT  EVALUATION  AND  SPECIFICATION 
ENGINEERING.    TEST  DATA  ON  TASK  XV. 
RESISTOR,  VARLABLE,  SUBMINIATURE.    VOL.   I 
OF  II.    Data  taken  July  54 -May  55,  Contract  DA 
36-039-SC-63136.    [1955]    194p.    AD-114  851. 
Order  from  LC  mi$8.  7a  ph$30. 30  PB  137  806 


Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
THE  FURTHER  DEVELOPMENT  AND  EVALUATION 
OF  AURAL  READING  DEVICES  FOR   THE  BLIND, 
by  John  S.  Abma,  Lx)is  1-  Huffman,  and  Lawrence  J. 
Mason.  Summary  rept.  for  1  July  58-30  June  59  on 
Contract  V1005  M-1961;  Continuation  of  Contract 
V1005M-1261.   30  June  59,  83p.   4  refs. 
Order  from  LC  miH  80,  phJ13.  80  PB  144  748 

Experience  in  using  five  prototyp)e  aural  reading  de- 
vices indicated  the  desirability  of  a  number  of  me- 
chanical and  electrcHiic  modifications.    Changes  were 
made  and  these  alterations  resulted  in  a  reliable  in- 
strument that  produces  the  letter  code  much  more 
clearly  than  did  the  first  models.    Evaluation  activi- 
ties included  the  investigation  of  various  training 
techniques. 


Bendix  Aviation  Corp.  ,  Southfield,  Mich. 
DEVELOPMENT  OF  MILLIMETER -WAVE  BACK- 
WARD-WAVE OSCILLATOR  TUBES;  35-75  KMC,  by 
M.  L  Antoniou,  F.   E.  Clifford,  and  A.  G.  Piefer. 
Rept.  for  15  Aug  57-14  Nov  58  on  Electronic  Tubes 
and  Transistors,  Contract  AF  33(600)35830.   Sep  59, 
13lp.  5  refs.  WADC  Technical  rept.  59-401. 
Order  from  OTS  $2.  75  PB  161  351 


The  development  program  incliKled  (1)  analytical  and 
exi)erimental  work  on  the  formation  and  focusing  of 
variable  voltage  electron  beams,  and  on  the  optimum 
design  of  r-f  interaction  structures,  (2)  design,  fabri- 
cation and  testing  of  experimental  tubes,  and  (3)  de- 
livery of  three  Q-band  and  three  V-band  tubes.    One  of 
the  objectives  in  the  electron  gun  work  was  to  mini- 
mize the  lens  effects  normally  present  in  an  ordinary 
electron  gim  system.    The  analytical  and  exp)erimental 
work  on  the  formation  of  variable  voltage  electron 
beams  concentrated  on  the  three-anode  gun  system. 
The  study  of  the  r-f  circuit  concentrated  on  the 
geometries  of  ridge- ladder  and  fin  type  structures. 
A  metal  envelope  mechanical  design  was  used  for  the 
developmental  model  tubes.    Tests  on  operating  tubes 
included  measurements  of  frequency  as  a  function  of 
tuning  voltage  and  measurements  of  output  pxDwer.  The 
results  of  the  tests  are  given  in  considerable  detail. 
One  Q-band  tube  produced  more  than  25  milliwatts  of 
output  power  over  a  portion  of  the  band. 


Bliley  Electric  Co.  ,  Erie,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  5000.000 
kc/s  5th  OVERTONE  HIGH  PRECISION  CRYSTAL 
UNITS,  by  J.  M.  WoLfskill  and  R.  T.  Schlaudecker. 
Completion  rept.  for  step  1  on  Contract  DA  36-039- 
sc-54697.    Nov  57,   55p.    AD-158  622. 
Order  from  LC  mi^.  60,  ph$9.  30  PB  137  422 

This  repwrt  presents  the  process  manual  which  was 
developed  for  the  production  of  5000.  000  kc  high 
precision  quartz  crystal  units.    The  units  produced 
have  a  short  term  stability  of  1  part  in  109,  aging  of 
less  than  1  part  in  108  p)er  week  and  a  temperature 
coefficient  of  less  than  1  part  in  10^  per  degree  centi- 
grade.   The  units  use  "A'  cut,  fifth  overtone,  plano- 
convex, polished  crystal  discs,  wire  mounted  in 
T  5  1/2  glass  envelopes.    This  report  includes  a  copy 
of  the  specification  governing  these  units,  a  material 
list,  a  list  of  the  sp>ecial  equipment  used  (with  pictures 
of  the  more  important  pieces),  a  discussion  of  the 

difficulties  encountered,  a  table  of  yields  attained  and 
a  listing  of  the  technical  personnel  who  performed 
this  work.    One  of  the  most  difficult  phases  of  the 
program  was  the  consistent  failure  erf  equipment  to 
meet  the  exacting  demands.    In  particular  this  was 
true  during  those  operations  which  required  accurate 
comparisons  to  less  than  1  part  in  10^.    While  this 
was  finally  achieved,  the  only  reference  frequency 
source  available  for  practical  checking  of  the  produc- 
tion quantity  of  these  units  was  a  preproduction  sam- 
ple unit  which  had  actually  been  produced  under  this 
same  contract.    This  unit  has  been  in  continuous 
op)eration  since  early  in  April  of  this  year,   1957,  and 
careful  periodic  evaluation  has  proved  that  it  is  still 
very  acceptable  as  a  reference  standard.    (Author) 


Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
STUDY  OF  APERTURE  FIELDS  IN  THE  DIFFRAC- 
TION BY  A  SLIT,  by  Hwei-Piao  Hsu.    Scientific 
rept.  no.  5  on  Contract  AF  19(604)3887.    31  July  59, 
60p.    14  refs.   AFCRC-TN-59-585. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  582 

Several  approximate  techniques  of  solution  for  the 
aperture  fields  in  the  diffraction  by  a  slit  are  dis- 
cussed and  compared  with  the  rigorous  solution.    The 
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laner  was  obtained  from  tha  Mathieu  function  series; 
an  extension  to  the  available  tables  being  required. 
h4one  at  the  approximate  techniques  are  completely 
satisfactory.    Experimental  measurements  by  means 
of  a  parallel- plate  device  d  the  field  distribution  over 
the  aperture  in  slits  of  3.  5  X,  3\,   2.  21\,    1.  27X 
width  were  performed  and  discussed,  and  satisfactory 
comparison  with  the  exact  solution  for  the  cases  of 
1.  27  X  and  2.  21Xwidth  obtained.    The  exact  solution 
of  diffraction  by  a  slit  due  t(j  a  line  source  is  also 
presented.    (Author) 


Colorado  U.   Engineering  Experiment  Station, 

Boulder. 
ATTAINABLE  CHARACTERISTICS  FOR  A  SPANA- 
TRON  TUBE,  by  J.  C.  Twolnbly.  Technical  rept. 
na  7  (Final)  on  Contract  Nanr- 1147(01).  30  Apr  58, 
22p.  2  refs. 
Order  from  LC  mi$2.  70,  ptlK  80  PB  138  571 

Using  performance  at  a  cyclotron  resonance  micro- 
wave detector  in  a  uniform  magnetic  field  as  a  ref- 
erence, performance  of  such  a  tube  in  the  non- uniform 
field  required  for  wide- band  spectrum  analysis  is  pre- 
sented.   The  relationship  between  threshold  sensitivity 
and  spectrum  width  per  chaiinel  is  demonstrated,  and 
experimental  verification  is  cited.    Likewise,  the 
effect  of  channel  width  on  the  shape  of  the  frequency 
response  curve  for  that  channel  is  developed,  along 
with  factors  governing  the  choice  of  this  channel 
width.    Representative  oscUjlograms  are  included  for 
illustration. 


Compagnie  Qenerale  de  Telegraphie  Sans  Fil 

(France). 
A  NEW  TYPE  OF  ENDFIR$:  ANTENNA 
ANTENNA  ".  by  Erich  Spitz, 
no.   1  for  1  May-30  Sep  59  on  Contract  DA  91-591- 
EUC-1128.    1959,   28p.  i 

Order  from  LC  mi$2.  70,  ptt$4.  80  PB  144  459 


'SAUCISSON 
Final  technical  rept. 


The  report  describes  the  fiifst  phase  of  development 
a  new  type  of  an  endfire  antenna,  called  "Saucisson 
Antenna".    It  consists  essenjtially  of  a  twin-line  sur- 
rounded by  a  helix.    The  anqenna  should  work  in  the 
range  350-600  Mc/s.    Scale jmodels  working  in  the  S 
band  (2.  600-4.  500  Mc/s)  halve  been  realized  and 
investigated.    The  best  one  |s  described  and  experi- 
mental results  are  given.    (Author) 


Compagnie  Generale  de  T^legraphie  Sans  Fil 

(France). 

RESEARCH  ON  AIR  TO  GllOUND  SCATTER  0) 
[AND]  SUPERGAIN  AND  VOLUMETRIC  ANTENNAS 
(II),  by  J.  Robieux  and  E.  Sbitz.  Technical  (Final) 
rept.  on  Contract  AF  61(514)1150,  part  of  complete 
final  rept.  on  Contract  AF  ^1(052)102.   15  June  59, 
27p.  AFCRC-TR-59-193. 
Order  from  LC  mi$2.70,  pJl$4.80         PB  144  597 


tha  r( 


An  antenna,  radiating  in  thd  rear  direction  at  220  Mc, 
designed  to  be  mounted  on  ai  C-54  plane,  was  investi- 
gated. The  antenna  consisting  of  four  corrugated  sur- 
faces was  built  in  reduced  sjcale  and  pattern  and  gain 
is  given.  Some  experiment^  with  closely  coupled 
sources  are  given.  A  built  ^upergain  broadside  an- 
tenna is  described.  (Author)) 


COTnputatlon  Lab.  .  Harvard  U.  ,  Cambridge,  Mass. 
COMPUTATION  OF  FM  COCHANNEL  INTERFER- 
ENCE, by  Howard  Aiken.    Rept.  on  Design  and  Opera- 
tion of  Digital  Calculating  Machinery,  Contract 
AF  19(604)4947.    1  July  59.  27p.  8  refs.    Scientific 
rept.  no.  AF-54;  AFCRC-TN- 59-778. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  144  973 


Corning  Glass  >Vork8,  N.  Y. 
CAPACITORS,  HIGH  KVA  TRANSMITTING  TYPES, 
GLASS  DIELECTRIC.   Final  rept.  on  Contract 
NObsr-57558.   1  Apr  55,  63p. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  025 

This  final  report  on  the  development  of  high  power 
transmitting  capacitors  with  glass  dielectric  contains 
a  shon  summary  of  the  background  of  the  develop- 
ment.   Salient  elements  of  design  of  these  capacitors 
are  noted.    Data  on  final  samples  submitted  for  evalu- 
ation, and  methods  of  their  construction,  are 
presented. 


Cruft  Lab.  .   Harvard  U.  .   Cambridge.  Mass. 
QUARTERLY  SCIENTIFIC  REPORT  NO.    20.    Rept. 
for  1  Apr-1  July  58  on  Contract  AF  19(604)786. 
1  July  58,  4p.    AFCRC-TN- 58-364;  AD- 160  808. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  137  891 

Brief  summaries  of  work  on  theory  of  antennas 
coupled  to  two- wire  line;  the  problem  of  electrical 
scanning  of  dipole  arrays;  scattering  from  a  reac- 
tlvely  loaded  linear  antenna;  scattering  from  slotted 
cylinders;  and  the  scattering  of  plane  waves  by 
obstacles. 


Diamond  Ordnance  Fuze  Labs. ,  Washington,   D.  C 
BIREFRINGENCE  OF  FERRITE  TUBES  IN  CIRCU- 
LAR WAVEGUIDE,  by  N.  Karayianis  and 
J.  C.  Cacheris.    19  Aug  59,   24p.    3  refs.    TR-651. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  566 

Birefringence  of  various  ferrite  configurations  in 
circular  waveguide  over  the  frequency  range  9. 0  to 
10. 0  kMc.    The  use  of  ferrite  tubes  in  circular  wave- 
guide as  quarter -wave  plates  is  feasible,  dependent 
on  a  compromise  between  bandwidth  and  differential 
phase  shift  per  unit  length. 


Diamond  Ordnance  Fuze  Labs  . ,  Washington,  D.  C 
A  TECHNIQUE  FOR  DESIGNING  TRANSFORMERS 
TO  MATCH  BETWEEN  TWO  QRCULAR   WAVE- 
GUIDES, by  N.  Karayianis.  28  Aug  59,  15p.  5  refs. 
TR-765;  AD-229  091. 
Order  from  LC  mi$2.40,  ph$3.30         PB  144  705 

A  simple  method  of  designing  transformers  to  match 
between  two  arbitrary  impedance,  circular  waveguides 
is  described,  and  an  example  given.  The  method  com- 
bines a  generalization  of  measurenr>ents  made  of  tubes 
of  Teflon  in  circular  waveguide  with  the  general  knowl- 
edge concerning  the  nature  of  multistep  transformers. 
The  experimental  results  of  the  application  of  the  tech- 
nique to  design  a  match  between  standard- size  X-band 
circular  guide  and  a  complex  dielectric-ferrite-loaded 
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reduced-size  circular  guide  are  included.  The  essen- 
tial results  are  that  the  reflections  after  matching  are 
more  than  15  db  down  from  the  incident  signal  in  the 
range  9.1  to  9.9  kmc,  whereas  before  matching  there 
was  almost  total  reflection  of  the  incident  signaL  (Author) 


Diamond  Ordnance  Fuze  Labs. ,  Washington,   D.  C 
TEST  CIRCUITS  FOR  THE  MEASUREMENT  OF 
TRANSISTOR  CURRENT-GAIN  IN  THE  0.  1-  TO 
200- Mc  FREQUENCY  RANGE,  by  George  N. 
Kambouris  and  Erwin  Hirschmann.    15  June  59,   Up. 
7  refs.    TR-723;  AD-219  810. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  665 

Tests  sets  were  designed  and  constructed  that  permit 
accurate  measurement  of  the  magnitude  of  transistor 
current  gain  in  both  the  common -emitter  and 
common-base  configurations  over  an  extended  fre- 
quency range  (up  to  2(X)  Mc)  and  at  various  bias  con- 
ditions.   Components  and  techniques  used  and  prob- 
lems encountered  are  described.    (Author) 


Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
WIDE-BAND  TRANSISTORIZED  VIDEO  AMPLIFIER, 
by  Einar  Naess.    30  June  59,  8p.    TM-59-5. 
Order  from  LC  mi|l.  80,  phjl.  80  PB  144  710 

The  design  and  ccwistruction  data  are  included  of  a 
miniaturized,  wideband  video  amplifier  utilizing 
2N502  transistors.  The  final  design  occupies  a  volume 
of  0.  7  cu  in. ,  weighs  0. 5  oz,  and  operates  with  0.  2 
watt,  at  12  volts.    It  has  a  65-db  voltage  gain,  60-Mc 
bandwidth,  and  one- volt  output  across  a  1000- ohm 
impedance.   (Author) 


Electrical  Engineering  Research  Lab.  ,  U.  of 

Illinois,  Urbana. 
PATTERN  SYNTHESIS  FOR  ANTENNA  ARRAYS  ON 
CIRCULAR,  ELLIPTICAL,  AND  SPHERICAL  SUR- 
FACES, by  R.  H.  DuHamel.  Technical  rept.  no.   16  on 
Contract  N6-ORI-71  Task  XV.  May  52,  103p.  60  refs. 
ATI- 166  395. 
Order  from  LC  miJ5.  70,  ph$l6.  80  PB  144  814 

A  general  method  of  pattern  synthesis  is  presented  for 
an  array  of  antenna  elements  placed  on  a  circl^an 
ellipse,  a  sphere,  a  spheroid  and  an  ellipsoid.  Since 
only  the  element  pattern  is  required,  the  antenna  ele- 
ments may  be  dipoles  or  loc^s,  either  with  or  without 
a  concentric  reflecting  surface,  or  slots.    This 
method  of  pattern  synthesis  could  be  quite  useful  in 
the  design  of  antenna  systems  for  direction  finding, 
radar,  and  other  applications. 


Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois,  Urbana. 

PROOFS  OF  SOME  NETWORK  THEOREMS  BY 
TOPOLOGICAL  FORMULAS,  by  S.  L.  Hakimi  and 
W.  Mayeda.    Interim  technical  rept.  no.   11  on 
Contract  DA  11-022-ORD-1983.    25  Sep  58,  25p. 
4 refs. 
Order  from  LC  mi$Z  70,  ph$4.  80  PB  138  574 

In  this  report,  some  properties  of  network  functions 
are  deduced  by  means  of  topological  formulas.    Hie 


studies  include  the  relationship  between  missing 
powers  in  polynomials  in  network  functions  and  net- 
work geometry,   Fialkow  and  Gerst  coefficients  con- 
ditions, and  frequency  and  magnitude  scaling.   Al- 
though some  of  these  results  were  previously  known, 
we  will  show  that  they  can  also  be  obtained  with 
simplicity  using  topological  formulas. 


Electronic  Communications,   Inc. ,   Timonium,  Md. 
BROADBAND,   STEERABLE  UNEAR  ARRAYS,  by 
D.  D.  King,  R.  F.  Packard,  and  R.  K.  Thomas. 
Scientific  rept.  no.   1  an  Contract  AF  19(604)5234. 
7  Oct  59,  30p.    AFCRC-TN-59-789. 
Order  from  LC  mi$2.  70,  phK  80  PB  144  598 

Requirements  for  a  broadband  steerable  linear 
antenna  array  are  given.    The  limitations  due  to 
grating  lobes  of  an  equally  spaced  array  are  dis- 
cussed.   Several  different  unequally  spaced  arrays 
have  been  studied  which  have  two  advantages:  (1) 
fewer  elements  for  comparable  beamwidth  (2)  grating 
lobes  and  minor  lobes  replaced  by  sidelobes  of  un- 
equal amplitude  and  all  less  than  the  main  beam.    A 
scheme  for  controlling  the  cosine  arguments  in  the 
radiation  pattern  formula  is  given  which  has  resulted 
in  the  best  pattern  of  this  study. 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley 
MODES  IN  LINEAR  QRCUITS  AND  LINEAR 
SAMPLED  DATA  SYSTEMS,  by  Charles  A.  Desoer. 
Rept.  on  Contract  AF  18(600)1521.  27  July  59,  45p. 
19  refs.  Series  no.  60,  issue  no.  224,  AFOSR-TN- 
59-849. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  493 

The  purpose  of  this  pajjer  is  to  develop  the  concept  of 
modes  in  linear  circuits.    It  is  well  known  that  the 
chapter  on  modes  in  lossless  circuits  or  in  conserva- 
tive mechanical  systems  belongs  naturally  to  any  good 
text  on  the  subject.    The  contribution  of  this  paper  is 
to  show  that  provided  a  suitable  point  of  view  is  taken, 
the  concept  of  modes  does  apply  indeed  to  any  linear 
circuit:  more  precisely,  it  will  be  shown  that  it  ap- 
plies to  any  lossy  or  lossless,  active  or  {Missive, 
reciprocal  or  nonreciprocal  circuit.    The  importance 
of  the  mode  concept  lies  in  the  fact  that  it  allows  one 
to  consider  a  linear  circuit  as  a  whole,  to  break  up 
its  behavior  as  a  sum  of  very  simple  patterns,  and  to 
visualize  easily  the  effect  of  externally  applied  forces. 
Furthermore  it  provides  a  very  informative  descrip- 
tion of  the  resonance  phenomenon. 


Federal  Telecommunication  Labs.  .  Nutley,  N.  J. 
LOW- LOSS  COAXIAL  CABLES    Final  rept.  for 
1  Oct  55-30  Sep  56  on  Contract  DA  36-039- sc-70140. 
Feb  57.  77p.   3  refs.    AD  134  895. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  145  059 

To  improve  the  quality  of  polyethylene  coaxial  cables, 
theoretical  changes  in  conductor  designs  and  dielec- 
tric structure  leading  to  lower  loss  are  considered, 
particularly  to  reduce  attenuation  in  the  super- high- 
frequency  (SHF)  band.    The  principles  of  foaming 
polyethylene  by  decomposition  of  chemical  additives 
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are  described,   and  the  effectp 
properties  are  discussed. 


on  the  dielectric 


Ferranti  Electric,   Inc.,   hkw  York. 
DEVELOPMENT  OF  AN  ACOUSTIC  DELAY  LINE 
FOR  DIGITAL  STORAGE,    flinal  rept.  on  Contract 
AF  19(604)3900.    8  July  59,   3J2p.    1  ref.    AFCRC-TR- 
59-169. 
Order  from  LC  mi$3.  00,  phib.  30  PB  144  442 

The  primary  purpose  of  this  ^ork  is  to  extend  the 
region  of  the  low  temperature  coefficient  of  delay.    An 
additional  object  has  been  an  evaluation  of  the  repro- 
ducibility erf  the  temperature  coefficient,  when  similar 
materials,  given  identical  treatment,  are  used  to 
make  several  delay  lines.    Ofher  important  topics  in- 
vestigated are:  adjustable  tapped  torsional  lines,   lines 
operating  at  a  higher  frequency,   use  of  compensating 
materials  to  reduce  overall  temperature  effects  and 
establishment  of  a  procedure  whereby  proper  heat 
treatment  of  a  material  may  be  determined. 


Georgia  Inst,   of  Tech.   Engineering  Experiment 

Star  ion,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS    by  Dowglas  W.   Robertson  and 
S.  N.  Witt,  Jr.  Progress  rept.   no.    I,   16  Apr- 
15  July  56,  on  Contract  DA  3^-039- sc-71 191.   [1956] 
46p.   4  refa  ] 

Order  from  LC  mi$3.  30,  pht7.  80  PB  138  498 

Four  units  of  extended  frequency  range  have  been  con- 
structed under  the  present  contract  for  use  with  ex- 
perimental bridge  and  substitution  type  CI  Meters. 
These  units  complete  a  set  of  ten  rheostats  which  ex- 
hibit phase  angles  of  less  that  ±11°  over  a  range  of 
30  to  200  ohms  from  75  to  300  mc/sec. 


Georgia  Inst,  of  Tech.  Eng  neering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHCDS  FOR  MEASURING 
THE  EQUIVALENT  ELECTWCAL  PARAMET1ERS  OF 
QUARTZ  CRYSTALS,  by  Douglas  W.  Robertson, 
S.  N.  Witt,  Jr.  and  A^illiam  B-   Free.  Progress  rept. 
no.  3,   15  Oct  56-15  Jan  57,  on  Contract  DA  36-039- 
8C-71191.   [1957]  54p. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  138  496 

An  experimental  thermistor  bridge  power  measuring 
system  was  assembled  and  tested.    The  results  ob- 
tained from  the  experimental  system  indicate  that  a 
system  of  this  type  should  be  capable  of  measuring 
crystal  power  dissipations  oyer  the  range  of  0.  5  to 
4.0.mw  with  an  accuracy  of  :t:5  percent.    The  experi- 
menul  model  of  the  coaxial  Crystal  Parameter  Bridge 
was  completed.    Impedance  matching  within  15  percent 
for  magnitude  and  5  degrees  for  phase  angle  at  drive 
levels  as  low  as  0.  5  mw  have  been  obtained  with  the 
present  unit.  (See  also  PB  i;|8  497) 
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Georgia  InsL  of  Tech.   Engllneering  Experiment 
Station,   Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 


THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  Douglas  W.   Robertson, 
S.  N.  Witt,  Jr.   and  William  R.   Free.  Progress  rept. 
no.  4,  16  Jan-1  June  57,  on  Contract  DA  36-039-8C- 
71191.   [1957]  71p.   3  refs. 
Order  from  LC  miK  50,  ph$12.  30  PB  138  495 

A  prototype  thermistor- bridge  power  meter  for  meas- 
uring the  r-f  power  dissipated  in  VHF  quartz  crystals 
was  constructed  and  tested.    An  experimental  UHF 
capacitance  bridge  oscillator  was  constructed  that 
displayed  characteristics  suitable  for  use  with  the 
coaxial  bridge.    Crystal  controlled  oscillations  as  high 
as  426  mc/sec  were  obtained  with  a  modified  version 
of  this  oscillator.  (See  also  PB  138  496) 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
STUDY  OF  THE  EFFECTS  OF  PROCESSING 
TECHNIQUES  AND  MATERIALS  ON  AGING  OF 
QUARTZ  CRYSTAL  UNITS^  by  Richard  B.  Belser. 
Quarterly  rept.  no.  5,   15  May- 15  Aug  56,  on  Con- 
tract DA  36-039-SC-64613.    [1956]    128p. 
Order  from  LC  mi$6.  30,   ph$l9.  80  PB  138  707 

A  glass -sealing  lathe  and  a  chamber  for  the  simul- 
taneous plating  by  evaporation  of  both  faces  of  reso- 
nator blanks  have  been  constructed. 


lonospharen-Institut  Breisach  (West  Germany). 
RESEARCH  ON  PULSE  TRANSMISSION  AT 
OBLIQUE  IONOSPHERIC  INCIDENCE,  by  Karl  M.  A. 
Bower.    Annual  summary  rept.    1958/9  on  Contract 
AF  61(052)129.    23  July  59,   13p.    1  refs.    AFCRC- 
TN-59-770. 
Order  from  LCmi$2.  40,  ph$3.  30  PB  144  589 

Descrijxion  of  apparatus  for  oblique  incidence  pulse 
experiments  including  amplitude  recording.    First 
results  obtained  between  Germany  and  the  US. 
(Author) 


[ITT]  Labs. ,  Nutley,  N.  J. 
LOW-   AND  VERY -LOW -FREQUENCY  ANTENNA 
DATA.    Final  engineering  rept.  for  May  56-Aug  57  on 
Contract  Nonr- 21 48(00).    Oct  57,  76p.   7  refs. 
AD- 145  986. 
Order  from  LC  miM-  50,  ph$12.  30         PB  137  694 

The  problems  involved  in  applying  helical  top- loading 
techniques  to  large,  high-power  antennas  for  the  VLF 
range  were  studied.    Electrical  design  and  perform- 
ance parameters  are  calculated  for  a  15-kc  antenna 
and  a  1/10  scale  nrKXlel.    Results  indicate  that  it  is 
feasible  to  erect  a  high  tower  on  land  with  a  large 
helix  and  capacitive  load  mounted  on  top.    A  typical 
15-kc  antenna  would  consist  of  a  guyed  fabricated 
steel  tower  1700  ft  high  surmounted  by  a  150-ft  helix 
and  150-ft  capacitive  load  on  top  of  the  helix.    The 
tower  can  be  grounded  and  insulators  can  be  omitted 
in  the  guy  wires.    The  antenna  feed  line  would  be  run 
up  to  the  tower  to  the  base  of  the  helix.    The  helix 
would  be  made  entirely  erf  strong  insulating  material 
except  for  a  few  discretely  placed  metal  members  to 
strengthen  the  frame.    Ra4iation  efficiency  of  about 
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60%  appears  attainable.    Voltage  at  the  top  of  the 
antenna  approaches  5  megavolts  rms  for  2  megawatts 
input.    The  resulting  voltage  gradients  have  a  safety 
factor  of  about  3.  5  on  the  breakdown  strength  of  air. 
The  Q  is  relatively  high  which  limits  the  keying  speed. 
Experiments  on  1/10,  000  scale  models  of  the  15-kc 
structure  indicated  that  directive  arrays  are  feasible. 
Such  arrays  would  simplify  the  problems  of 
mechanical  design,  erection,  and  high  voltage  (since 
the  power  would  be  divided  between  several  towers). 


Jet  Propulsion  Lab.  ,  Calif.   Inst,  of  Tech. ,  Pasadena. 
TRANSISTORIZED  RELAY  AMPLIFIER,   by  R.  A. 
Bruns  and  J.  H.  Wilcher.    Rept.  on  Contract  DA  04- 
495-ORD-18.    2  Sep  58,   17p.  6  refs.    Memo.no. 
20-170;  AD- 207  045. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  715 

The  development  of  a  transistorized  relay  amplifier  of 
superior  performance  to  vacuum-tube  type  of  ampli- 
fiers commonly  used  is  described.    The  circuit  was 
designed  from  an  analytic  approach  utilizing  matrices 
amenable  to  digital  computer  solution  for  the  perform- 
ance of  a  large  amount  of  computations.    The  digital 
computer  permitted  a  thorough  survey  of  parameter 
studies  and  illustrates  a  powerful  design  method 
extendible  to  cirucits  of  greater  complexity.   Perform- 
ance tests  of  the  transistorized  relay  amplifier  with 
the  analog  computer  showed  it  to  be  superior  to  the 
vacuum-tube  type  in  lower  noise  level,  a  smaller  in- 
active zone,  and  much  faster  time  response.  (Author) 


Johns  Hopkins  U.  ,  Baltimore,  Md. 
A  THEORY  OF  NEARLY  LINEAR   SYSTEMS,  by 
Francis  H.  Clauser.  Rept.  on  Contract  AF  49(638)496^ 
[1959]  75p.  AFOSR-TN-59-1133. 
Order  from  LC  ml$4.  50,  ph$12.  30  PB  144  779 

A  theory  is  developed  which  permits  the  usual  con  - 
cq)t8  of  impedance  and  admittance  to  be  applied  to 
nonlinear  systems,  but  the  impedances  and  admit- 
tances now  become  matrices  whose  components  give 
not  only  the  response  to  the  multiple  frequencies  that 
are  present  in  nonlinear  systems,   but  also  the  inter- 
coupling  of  these  frequencies  as  well.  Numerous  ex- 
amples are  used  to  show  that  the  method  can  treat  a 
wide  variety  of  problems  such  as  subharmonic  and 
superharmonic  resonance,  oscillator  lock-In,  para- 
metric amplification,  super  regeneration,  rectifica- 
tion, modulation  and  the  like.  (Author) 


Marathon  Battery  Co. ,   Wausau,  Wis. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  PAPER 
LINED  BATTERIES  TYPE  BA-270/U-XPL.  by 
George  H.  Schroeder.    Final  technical  rept.  on 
Contract  DA  36-039-sc -30270.    Sep  57,  65p. 
Order  from  LC  mi$3.  90,  ph$10.  80        PB  144  503 

The  equipment  provided  for  the  production  of  paper 
lined  cells  for  battery  aA-270/U-XPL  is  described. 
The  more  significant  experimental  work  is  recounted 
as  weU  as  the  performance  of  batteries  furnished  the 
Signal  Corps  on  several  occasions.    The  batteries 
furnished  as  the  third  preproduction  lot  met  the 
performance  requirements.    The  contractual 
batteries  were  made  and  shipped.    (Author) 


Mauch  Labs. ,  Inc. ,  Dayton,  Ohio. 
THE  DEVELOPMENT  OF  A  READING  MACHINE 
FOR  THE  BLIND,  by  A.  F.  Emanuel  and 
H.  A.  Mauch.  Summary  rept.  for  12  Sep  58- 
30  June  59  on  Contract  V  1005  M-1943.   30  June  59,  8p. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  749 

A  mechanical  model  of  the  human  speech  mechanism 
was  built  and  evaluated  in  an  effort  to  produce  a 
speech- like,  and  more  easily  learned,  output.  This 
model  was  then  abandoned  because  of  Its  Inherent 
limitations.    Further  efforts  to  produce  a  sj)eech-like 
output  results  In  the  development  of  a  collection  of 
speech  sounds  (word  fragments)  which  are  capable  of 
being  used  to  construct  artificial  words  closely  re- 
sembling speech.    A  device  which  will  mechanically 
compose  artificial  words  from  word  fragments  was 
designed  and  partially  constructed.    Studies  are  de- 
scribed which  propose  solutions  to  scanning  problems. 


Mellon  Inst,  [of  Industrial  Research,  U.  of 

Pittsburgh,  Pa.  ] 
HIGH  TEMPERATURE  PRINTED  CIRCUITRY,  by 
G.  H.  Young,  C.  H.  T.  Wllklns  and  others.  Quarterly 
rept.  no.   10,  third  series,  1  Jan-31  Mar  59,  on  Com- 
puter Components  Fellowship  no.  347,  Contract 
AF  19(604)1959.  1959,  55p.   11  refs.  AFCRC-TN- 
59-777. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  144  545 

Continued  investigations  regarding  the  development  of 
high  temperature,  passive,  two-dimensional,  printed 
circuitry  have  Included:  surface  resistivity  studies; 
further  development  of  film  c^acltors,  metal  film 
resistor  studies;  and  development  of  non-glaze-con- 
taining, screen-painted  enamel  circuits.   (See  also 
PB  138  813) 


Michigan  U.  Research  Inst. ,  Ann  Arbor. 
INVE^nGATION  OF  MICROWAVE  PROPERTIES  OF 
FERROELECTRIC  MATERIALS,  by  C.  B.  Siarpe. 
Quarterly  progress  rept.  no.  2,  1  May-  1  Aug  58  on 
Contract  DA  36-039-SC-75003.    Aug  58,   15p.    3  refs. 
2732-2-P. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138790 

A  theory  based  on  the  scattering  matrix  approach  is 
presented  for  high  dielectric  constant  materials. 
Correction  formulas  for  the  non-uniform  field  effect 
In  disc  and  rectangular  shaped  samples  at  high 
frequencies  have  been  verified. 


Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
PRODUCnCN  OF  LARGE  TRANSIENT  CURRENTS 
BY  INDUCTIVE  ENERGY  STORAGE,  by 
R.  C.  Walker  and  H.  C.   Early.  Rept.  on  Contract 
AF  40(600)720.  Dec  57,  21p.  2  refs.  2665-2-T. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  549 

Research  involving  transient  currents  of  the  order  of 
106  to  10^  amperes  involves  peak  power  levels  which 
are  larger  than  can  ordinarily  be  obwined  from  a 
utility  power  line.    Some  form  of  intermediate  energy 
storage  Is  usually  desirable  which  will  permit  taking 
energy  from  the  power  line  over  a  period  of  seconds 
or  minutes  and  then  discharging  the  energy  ever  a 
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much  Sorter  interval.    The  relative  merits  of  sev- 
eral methods  of  energy  storage  were  discussed  in  an 
AIEE  paper.    In  this  paper  U  is  shown  that  storage  of 
electrical  energy  in  a  magnetic  field  is  often  econom- 
ically advantageous  in  situations  where  the  energy  is 
in  the  megajoule  range  and  the  discharge  current  pulse 
has  a  duration  of  several  milliseconds. 


Microwave  Research  Inst.  I  Polytechnic  Inst,  of 

Brooklyn.   N.  Y.  „ 

DISCONTINUITIES  IN  THE  CENTER  CONDUCTOR 
OF  SYMMETRIC  STRIP  TRANSMISSION  LINE,   by 
H   M   Atschuler  and  A.  A.  Oliner.    Rept.  on  Contract 
AF  19<604)2031.    13  July  59,  38p.   U  refs.    Research 
rept.    R-749-59;  PIB-677;  AFCRC-TN-59-599. 
Order  from  LC  mi  $3.  00,  pfc$6.  30  PB  144  437 

A  systematic  measurement!  program  has  been 
carried  out  to  check  the  validity  of  theoretical  for- 
mulas for  the  equivalent  circuit  parameters  of  a 
variety  of  discontinuities  ii^  the  center  conductor  of 
symmetric  strip  transmission  line.    These  theoretical 
formulas  have  been  in  part  previously  available  and 
are  in  part  new  or  modified.    Results  indicate  that,  m 
general,  these  formulas  are  adequate  for  most 
engineering  purposes  and  tkat  certain  of  the  network 
parameters  can  be  neglected. 


Microwave  Research  Inst, ,  PolytechiUc  Inst,  of 

Brooklyn,  N.  Y. 
OPTIMUM  VOLTAGE  TRA^iSFER  EQUALIZATION 
FOR  A  REACTIVE  LOAD  AND  A  FINITE 
GENERATOR,  by  Walter  K.  Ku.  Rept.  on  Contract 
Nonr-839(05).  13  Feb  59,  X7p.  5  refs.  Research  rept. 
R-678-58;  PIB-606;  AD-218  471. 
Order  from  LC  mi$2.40,  ph$3.30         PB  144  822 

The  problem  of  designing  the  optimum  coupling  net- 
works is  considered.  A  definitive  result  was  obtained 
for  the  ratio  of  voltage  gain  of  a  dissipative  matched 
equalizer  to  that  of  a  reactive  equalizer  for  a  given 
lossless  load  when  a  generator  with  a  finite  internal 
resistance  is  used.  If  the  yoltage  ratio  is  prescribed 
with  a  normalized  shape  f(w),  and  the  maximum  possi- 
ble scale  factor  consistent  with  physical  realizability 
is  Tw  for  a  matched  equalizer  and  Kx  for  a  lossless 
equalizer,  then  in  general  for  any  realizable  f(w), 
"K^^^/J.  Examples  co^nparing  the  performance  of 
optimum  matched  and  optii^um  lossless  equalizers  are 
presented,   (Author) 


Motorola,   Inc. ,  Chicago,  111. 
RESEARCH  AND  DEVELOPMENT  OF  CATHODE 
RAY  TUBES,  by  Kurt  Schlfesinger.    Final  rept.  on 
Contract  DA  36-039-sc-64e)14.    [1958]  281p.   26  refs. 

AD- 157  744. 

Order  from  LC  mi$ll.  10,  phH*.  10        PB  144  914 

Electrostatic  wide  angle  deflection  (65  degrees)  from 
a  common  center  has  been  accomplished  with  "so^t" 
beams  (2  to  4  KV).  using  specially  developed  electro- 
static yokes,  or   "Deflectrons".    The  new  wide  angle 
Deflectrons  consist  o<  a  glass  cone,   1-1/2"  long. 
whose  inside  surface  carries  a  plated  metal  pattern 
with  4  terminals.    Pincushion  distortion  and  non- 
circularity  has  been  corrected  by  special  geometry  of 


the  printed  pattern,  notably  the  "slneZ  graded  pitch" 
type     Post  acceleration  from  2.  5  KV  to  25  KV  has 
been  accomplished,  without  any  loss  of  deflection,  by 
a  new  "barrier  mask"  intensifier  using  a  high-trans- 
mission (50%).  etched,  metallic,  dome  erf  high  resolu- 
tion (3.  105  holes  at  18"  di^neter).    Secondary  emis- 
sion from  the  first  surface  has  been  cancelled  by  a 
coat  of  magnesium  oxide  on  a  base  of  enamel,  using  a 
barrier  bias  of  100  volt  relative  to  an  adjacent  wire 
collector.    Three  types  of  displays  have  been  built 
using  this  combination:  (1)  A  single  gun,    19  '  -  65^ 
electrostatic  radar  indicator.    (2)  A  dual  deflection 
tube,  using  a  single  gun  but  two  aligned  Deflectrons 
in  seqiience.    (3)  An  all  electrostatic  character  writing 
tube,  called  "Printoscope".    This  latter  tube  uses  a 
total  of  five  Deflectrons;  four  are  grouped  in  two  Tan- 
dem units  for  character  selection;  one  is  used  for  ad- 
dress.   Performance  records  and  special  circuit 
information  are  included  in  the  report.    (Author) 


Naval  Ordnance  Test  Starton,  China  Lake.  Calif. 
AN  ALL  TRANSISTOR  PDM  TELEMETRY  CODER, 
by  James  S.   Sherwin,   1  June  57,   12p.  NOTS-1807; 
NAVORD  rept.  5600;  AD- 146  367. 
Order  from  LC  mi$2.  70.  pa>4,  80  PB  144  721 

This  rq)ort  describes  an  all  transistor  PDM  telemetry 
coder  that  is  very  linear,  is  unaffected  by  variations 
in  signal  voJtage  during  the  information  pulse,  and  is 
free  from  the  microphonic  effects  encountered  in  vac- 
uum tube  circuits.    The  complete  circuit  includes  an 
astable  blocking  oscillator  pulse- rate  generator,  a 
voltage- controlled  delay  multivibrator  (DMV)  encoder, 
and  a  gated  n^mory  circuit  which  prevents  variations 
in  signal  voltage  from  appearing  at  the  input  to  the 
DMV  during  the  information  pulse.    The  coder  operata 
at  a  pulse  rate  of  900  ±5  pps,  exhibits  a  transfer  lunc- 
tion  linear  to  within  ±  0.  5%,  and  can  be  calibrate   to 
0.  1%.    Seven  silicon  transistors  are  utilized.  (At    lor) 


Naval  Research  Lab. .  Washington,   D.   C. 
CALCULATION  OF   TRANSIENT  DISCHARGES  BE- 
TWEEN SEPARATING  CONTACTS,   by  H.  E.  Strauss 
and  C.  W.  Klee.    Interim  rept.    13  Jan  60,    16p.   9  refs. 
NRL  Rept.  5416. 
Order  from  OTS  $0.  50  PB  161  024 

A  criterion  has  been  formulated  for  the  prediction  of 
the  type  of  transient-repetitive  short  arcs  or  glow-to 
be  expected  between  separating  contacts  interrupting 
a  current  too  small  to  cause  drawing-out  of  an  arc. 
In  simple  form,  the  criterion  is  that  when  the  current 
calculated  for  an  assumed  glow  transient,  using  a 
formula  based  on  an  idealized  relationship  of  voltage 
and  current  involving  constant  parameters,   is  less 
than  a  critical  current,  a  glow  discharge  forms,  and 
when  the  calculated  current  is  greater,  an  arc  dis- 
charge forms.    If  a  glow  discharge  occurs,  the  energy 
in  the  circuit  is  sufficiently  dissipated  at  the  end  of 
this  discharge  that  only  circuit  oscillations  follow.    If 
an  arc  occurs,  generally  energy  conditions  in  the 
circuit  will  be  such  that  the  gap  voltage  rebuilds  to 
the  breakdown  potential;  and  usually  this  occurs  a 
number  of  times  resulting  in  a  series  of  arcs.    In 
order  to  evaluate  the  merit  of  the  criterion  and  the 
assumed  parameters,  transients  were  observed 
experimentally  in  the  simple  circuit  on  which  the 
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analysis  was  based  and  compared  with  the  calculated 
transients.    The  agreement  found  between  the  two 
encourages  confidence  in  the  basic  assumptions  that 
permitted  selections  of  a  criterion  and  of  discharge 
parameters.    (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
INVERSE  NETWORKS,  by  Charles  F.  White.    Final 
rept.  23  Nov  59.    Up.   2  refs.    NRL  rept.   5420. 
Order  from  LC  mi%2.  40.  ph$3.  30  PB  143  407 

"Inverse  networks"  are  introduced  as  a  class  of  two 
terminal -pair,  linear,  passive,  structurally  dual  net- 
works.   From  a  given  network  composed  of  combina- 
tions of  lumped  resistance,   inductance,  and  capaci- 
tance another  "inverse"  network  with  an  identical 
voltage  transfer  function  may  be  formed  by  use  of  the 
concept  of  inverse  impedances  together  with  a  topo- 
logical transformation  procedure  that  is  presented. 


Naval  Research  Lab.  ,  Washington,  D.  C. 
SUBMERGED  VLF  RECEPTICN;  A  STUDY  OF 
VARIOUS  LOOP  COUPLING  METHODS,  by 
S.  V.   Fratianni.   31  Dec  46.  declassified  15  Dec  53. 
I9p.  6  refs.   Rept.   R-2872. 
Order  from  LC  mi|2.  40,  ph$3.  30  PB  144  601 

This  problem  provides  for  research  to  yield  more 
effective  submerged  reception,  the  present  phase  re- 
lating to  the  attainment  of  the  best  energy  transfer 
from  the  collecting  loop  to  the  receiver.  Various 
coupling  units  available  to  the  service  have  been 
studied.    While  the  study  of  couplings  is  the  prime 
consideration,  it  was  found  desirable  to  include  the 
limitations  of  the  various  coiqders  and  their  useful- 
ness to  tlie  Navy, 


Naval  Research  Lab.  .  Washington.  D.  C. 
TWO-DIMENSIONAL  TRACKING  WITH  IDENTICAL 
AND  DIFFERENT  CONTROL  DYNAMICS  IN  EACH 
COORDINATE,  by  R.  Chemikoff.  J.  W.  Duey.  and 
P.  V.  Taylor.    Interim  rept.  27  Nov  59.    7p.  2  refs. 
NRL  rept.   5424. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  143  803 

In  many  complex  tracking  devices,  the  control  dynam- 
ics may  differ  in  the  various  coordinates.    This  re- 
quires the  operator  to  supply  a  different  transfer  func- 
tion in  each  tracking  dimension.    The  purpose  of  this 
investigation  was  to  determine  the  effect  upon  tracking 
produced  by  using  various  pairings  of  position,  rate. 
and  acceleration  control  dynamics  in  the  X  and  Y  co- 
ordinates erf  a  two-dimensional  tracking  system.    The 
results  indicate  that  in  all  cases,  minimum  error  oc- 
curred when  the  dynamics  in  the  two  coordinates  were 
the  same  and  that  error  increased  as  tiie  dissimilarity 
between  the  dynamics  became  greater.    These  findings 
are  interpreted  as  suggesting  that  a  human  has  a 
limited  information -handling  capacity,   that  some  of 
this  capacity  is  used  to  change  from  one  task  to 
another,  and  that  the  greater  the  difference  between 
control  tasks  the  less  the  capacity  which  remains  for 
the  performance  of  either.    (Author) 


Naval  Research  Lab. ,  Washingtcxi,  D.  C. 
THE  USE  OF  QUICKENING  IN  ONE  COORDINATE 
OF  A  TWO-DIMENSIONAL  TRACKING  SYSTEM,  by 
J,  W.  Duey  and  R.  CSieniikoff.    Interim  rept.  30  Nov  59. 
6p.  3  refs.    NRL  rept.  5428. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  801 

In  a  previous  study,  it  was  founa  that  tracking  error 
In  one  coordinate  of  a  two-dimensional  tracking  sys- 
tem was  affected  by  the  dynamics  used  in  the  other 
coordinate.    In  particular,  tracking  performance  pro- 
gressively deteriorated  as  the  dynamics  in  the  two 
coordinates  became  more  dissimilar.    The  present 
study  sought  to  extend  these  findings  by  determining 
how  the  Introduction  of  quickening  Into  one  coordinate 
of  a  second-order,  two- coordinate  tracking  system 
would  affect  performance  In  the  unqulckened  coordi- 
nate.   In  the  light  erf  the  previous  study,  it  might  be 
expected  that  quickening  one  coordinate  would  degrade 
the  performance  of  the  other.    On  the  other  hand,  the 
simplification  of  the  tracker's  task  Induced  by  quick- 
ening might  effect  an  Improvement  in  performance. 
The  findings  suggest  that  a  counterbalance  of  the 
above  factors  was  achieved,   since  quickening  one  co- 
ordinate did  not  affect  performance  in  the  other. 
(Abstract) 


Navy  Electronics  Lab. ,   San  Diego,  Calif. 
HUMAN  FACTORS  IN  THE  DESGN  AND  UTIUZA 
TION  OF  ELECTRONICS  MAINTENANCE  INFOR- 
MATION, by  J.  H,  Stroessler,  J.  M.  Clarke  and 
others.    31  May  57,  36p.    11  refs.    Research  rept, 
782;  AD- 149  158. 
Order  from  LC  ral$3, 00,  ph$6.  30  PB  144  662 

The  results  of  the  survey  are  summarized  in  the 
report  proper  and  are  given  in  full  in  Appendix  C 


Navy  Electronics  Lab. ,   San  Diego,   Calif, 
A  SIMPLIFIED  DISTX)RTION  ANALYZER,  by 
H,  E.  Chubb  and  S.  H.  Sessions,    13  July  57,   17p, 
8  refs.    Research  and  Development  rqpt,  789; 
AD- 205  995, 
Order  from  LC  mi$2-  4a  ph$3.  30  PB  144  661 

The  problem  was  to  develop  a  simple  technique  and 
equipment  for  measuring  audio  distortion  in  sonar 
trainers,  particularly  those  using  phonographic  or 
magnetic -tape  input,  as  an  aid  to  maintenance 
technicians  In  making  rapid  checks  on  and  locating 
malfunctions  in  trainers  and  similar  equipments. 


Navy  Electronics  Lab. ,  San  Diego,  Calif- 
STUDIES  IN  HUMAN  CONTROL  DYNAMICS,  by 
M.  Uchtenstein.  Rept.  for  Sep  54- May  56.  7  Oct  57, 
37p.  Research  and  Derelopment  rept,  805; 
AD- 206  439. 
Order  from  LC  ail$3.00,  ph$6.30         PB  144  724 

The  cootimious  control  perfomaances  of  operators 
were  studied  in  relation  to  system  input  character- 
istics ,  control  system  transfer  ftmctions ,  tracklAg 
mode,  and  display  factors .  Analyses  of  results  were 
made  in  terms  of  im^rated  track  errors ,  input  and 
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output  auto-  and  cross -correlation  functlcjos .  spec- 
trum analyses .  and  phase-pUne  diagrams  .  Some  hy- 
pocheses  about  control  action  were  developed.  Some 
applications  of  test  results  to  engineering  desl^  ct 
man-operated  control  systems  are  suggested. (Author) 

Navy  Experimental  Diving  Unit.  Naval  [Weapons 

Plant]  Washington.   D.  C 
THE  PERFORMANCE  OF  UNDERWATER  TELE- 
VISION USING  BCTTH  NATURAL  AND  ARTIFICIAL 
ILLUMINATION,  by  J.  R.  R.Hartner,  G.  M.  Janney. 
and  T  L    Rakoskie.    Interim  rept.  2  June  59,  41p. 
Research  rept.  2-59;  AD- 226  794. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  673 

A  study  of  the  performance  at  underwater  television 
using  natural  and  artificial  illumination  was  started. 
The  hydrological  range  capabilities  d  various  tele- 
vision systems  were  measured.    Various  combinations 
of  commercial  sources  al  ilDumination  were  tested 
both  in  the  day-time  and  at  night.    The  initial  results 
show  that.  In  relatively  turbid  water,  the  night-time 
performance  is  somewhat  superior  to  the  performance 
possible  in  the  day-time.    (Author) 


New  Yort  U.  Coll.  al  Engineering.  N.  Y. 
ON  THE  WIENER  PREDICTION  PROBLEM  AND 
THE  PROBLEM  OF  THE  OTTIMIZED.  NOISEFREE 
AUTOMATIC  CONTROLLER,  by  Nils  Ashlund.    Rept. 
on  Contract  AF  49(638)5«6.    Oct  59,   19p.  6  refs. 
Technical  note  400-2;  AFOS|l-TN-59-I100. 
Order  from  LC  mi$2.  40.  pi|$3.  30  PB  144  783 

A  soli£ion  al  the  Wiener  pradlction  problem  in  the 
sampled,  non-sutionary  cafe  has  been  presented  by 
Kalman     The  method  used  is  founded  on  statistical 
orthogonal  projections.    Kahnan  and  Koepcke  have 
also  presented  a  solution  al  the  problem  d  mini- 
mizing a  generalized  loss -function  defined  for  a 
sampled,  nolsefree  automatic  controller.    Heredy- 
namic  programming  is  used.    The  solutions  <<  *«  two 
problems  have  structural  resemblances  and  the  prob- 
lems are  called  the  duals  ol  each  other  by  Kalman. 
who  finds  the  close  resemi>lance  very  surprismg. 


Office  of  Scientific  Research  and  Development. 

Div.   14. 
X-BAND  VIDEO  CRYSTALS,  by  W.   E.  Meyerhoff 
and  W    E.  Stephane  (Pennsylvania  U. ).  Rept.  on  Con- 
tract OEMar- [383]  20  May  44,  declassified,   Up. 
4  refs.   Rept.  no.  274;  ATI-21  017. 
Order  from  LC  mi|2.  40.  p(i$3.  30  PB  144  648 

Procedures  are  described  tor  the  manufacture  of 
X-band  video  crystals  with  an  average  figure  <rf merit 
of  over  100.    Their  resistaoce  averages  20.000  ohms. 
Pulses  of  about  0. 6  erg  cause  the  figure  erf  merit  to 
decrease  by  205^.    These  crystals  are  fairly  stable, 
the  figure  of  merit  changing  ±10%  on  the  average 
over  a  week's  time.  (Author) 
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Office  of  Scientific  Research  and  Development. 

Div.   17. 
RESPONSE  CHARACTERISTICS  OF  INTERPHONE 
EQUIPMENT  NUMBER  3  INCLUDING  INFORMATION 


ON  PROPOSED  STANDARD  TEST  METHODS  FOR 
HEADSET  RECEIVERS  AND  MICROPHONES,   by 
H.  W.  Rudmose,  F.  M.  Wiener  and  others  (Cruft  Lab.) 
Rept.  on  Contract  OEMsr-658.    1  Mar  43.  declassi- 
fied 10  May  46.    132p.    OSRD  rept.  no.  1095; 
ATI- 158  961. 
Order  from  LC  mi$6.  90.  ph$21.  30  PB  144  518 

This  report  records  the  results  of  an  experimental 
program  planned  to  investigate  and  to  develop  where 
necessary  suitable  methods  for  testing  the  physical 
properties  of  military  interphone  equipment.    The  re- 
search reported  here  was  started  at  the  request  of 
the  late  Commander  Malcolm  P.  Hanson  of  the  Navy 
Department  Bureau  of  Aeronautics.    Part  of  this  pro- 
gram has  been  covered  in  two  previous  transmittals 

of  the  same  title,  dated  January  30  and  June  23,   1942. 
Information  is  now  being  obtained  on  the  effects  of 
reduced  pressure  and  low  temperature  on  the  behav- 
ior of  the  human  voice,  and  will  be  presented  at  a 
later  date.    The  earlier  reports  contain  tentative 
methods  of  testing  microphones  and  headphones,  but 
following  further  experience,   certain  revisions  have 
seemed  necessary.    It  is  believed  that  those  test 
methods  advocated  at  this  writing  are  suitable  for 
use  in  preparing  specifications.    Part  of  the  proce- 
dures have  already  been  adopted  by  the  United  States 
Army  and  Navy. 


Radio  Condenser  Co.  .  Camden,   N.  J. 
VARIABLE  CAPACITOR  DEVELOPMENT,   by  E.  J. 
Caron.    Quarterly  rept.  no.  1,   1  Feb- 1  May  58,  on 
Contract  NObsr-72751.    12  May  58.   13p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  954 


Radio  Condenser  Co.  ,  Camden.   N.  J. 
VARIABLE  CAPACITOR  DEVELOPMENT,  by  E.  J. 
Caron.    Quarterly  rept.  no.  2.    1  Mayl  Aug  58,  on 
Contract  NObsr-72751.    15  Aug  58.   20p.  AD- 21 9  009. 
Order  from  LC  mi$2.  40.  ph^.  30  PB  144  872 

A  method  of  evaluating  variable  capacitors  for  small 
variations  of  capacity  when  under  vibration  was  satis- 
factorily achieved.    These  variations  can  be  measured 
in  terms  of  frequency  where  the  capacitor  is  the  tuning 
element  of  a  16  -  32  mc  oscillator.    (Author)  (See 
also  PB  144  954) 


Radio  Condenser  Co. .  Camden.  N.  J. 
VARIABLE  CAPACITOR  DEVELOPMENT,  by  E.  J. 
Caron.    Quarterly  rept.  no.  3.    1  Aug-1  Nov  58.  on 
Contract  NObsr-72751.    17  Nov  58,  30p. 
Order  from  LC  mi%2.  70.  ph$4.  80  PB  144  873 

The  variable  capacitor  to  be  built  under  this  contract 
has  a  speciflcaUon  of  frequency  deviation  when  sub- 
jected to  vibration  and  used  to  tune  an  oscillator  over 
the  16  -  32  Mc.   range.    The  specification  calls  for  a 
maximum  deviation  of  100  cycles.  A  number  cf  vari- 
able capacitors  were  evaluated  for  frequency  deviation 
when  subjected  to  vibration  and  used  as  the  tuning  ele- 
ment of  a  16  Mc.  oscUlator.    These  capacitors  were 
selected  to  cover  a  reasonable  range  of  construction 
variables  such  as  air  gap.  plate  size,  frame,  etc.    to 
addition,  modifications  were  made  and  evaluated.    The 
lowest  deviations  on  standard  capacitors  exceeded 
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1200  cycles.    The  data  taken  in  this  report  period  will 
be  valuable  in  determining  the  structure  of  a  special 
capacitor  unit  which  will  be  built  to  permit  the  vai^ious 
capacitor  parameters  to  be  evaluated  independently. 
(Author)  (See  also  PB  144  872) 


Radio  Condenser  Co. .  Camden.  N.  J. 
VARIABLE  CAPACITOR  DEVELOPMENT,  by  E.  J. 
Caron.    (Quarterly  rept.  no.  4.    1  Nov  58-1  Feb  59,  on 
Contract  NObsr-72751.    13  Feb  59,  26p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  874 

A  rugged  capacitor  frame  structure  was  built  to  per- 
mit evaluat  ion  of  various  parameters  independently. 
TTie  first  group  of  findings  (evaluation  of  deviation  in 
terms  of  plate  hardness)  is  nearly  complete.    Under 
vibration  at  55  cycles  per  second,  the  average  high 
quality  stable  capacitor  has  a  frequency  deviation  of 
4,000  cycles.    Some  structures  show  deviations  as 
low  as  1,  200  cycles.    Modifications  can  be  made  to 
obtain  reductions  in  the  order  of  50  percent.    Effects 
of  variations  of  each  parameter  involved  are  being 
analyzed  to  obtain  information  which  will  permit  mak 
ing  a  design  incorporating  the  optimum  value  in  each 
case.    Thus  a  design  of  very  low  frequency  deviation 
will  be  achieved.    (Author)  (See  also  PB  144  873) 


Radio  Condenser  Co.  ,  Camden.  N.  J. 
VARIABLE  CAPACITOR  DEVELOPMENT,  by  E.  J. 
Caron.    (Quarterly  rept.   no.   5,   1  Feb-1  May  59.  on 
Contract  NObsr-72751.    15  May  59,   18p. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  875 

"Hils  report  covers  a  series  of  experiments  to  deter- 
mine the  manner  in  which  the  design  parameters  of  a 
variable  air  capacitor  affect  the  frequency  stability  of 
an  oscillator  using  this  capacitor  as  the  main  fre- 
quency determining  element.    The  parameters  investi- 
gated include  air  gap,   rotor  and  stator  plate  thickness, 
rotor  plate  radius,  and  rotor  and  stator  plate  hard- 
ness.   A  rugged  frame  structure  was  built  in  such  a 
manner  that  these  parameters  could  be  investigated 
independently  of  other  factors.    The  data  obtained  has 
been  used  to  design  a  capacitor  with  high  stability 
against  vibration  and  of  a  size  which  is  reasonable 
and  oractical.    (Author)  (See  also  PB  144  874) 


Radio  Corp.  of  America,  Princetcm,  N.  J. 
DEVELOPMENT   OF  AN  ELECTROSTATICALLY 
FOCUSED  MEDIUM-POWER  TRAVELING -WAVE 
AMPLIFIER  FOR  S-BAND,  by  D.  J.  Blattner  and 
F.  E.  Vaccaro.    Final  rept.  for  1  Dec  56-31  Mar  58 
on  Contract  AF  19(604)1947.    [1958]    43p.    3  refs. 
AFCRC-TR-58-127;  AD- 152  363. 
Order  from  LC  mi$3.  3a  ph$7.  80  PB  137  828 

Work  performed  has  demonstrated  the  feasibility  of 
operating  traveiing  wave  tubes  with  electrostatic 
focusing  over  a  wide  range  of  power  levels.    With  no 
compromise  of  the  advantageous  features  of  traveiing 
wave  amplifiers  -  wide  bandwidth,  high  gain,  linear 
small -signal  amplification  -  many  of  their  disadvan- 
tages have  been  removed.   TTius  the  electrostatically 
focused  traveling  wave  amplifier  requires  no  magnetic 
focusing  field,  (hence  no  alignmentX  is  light  in  weight, 
and  can  be  made  as  independent  of  environmental 
conditions  as  any  thermionic  tube  vacuum  tube. 


Raytheon  Mfg.  Co.  Newton,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  TRANSIS- 
TORS AND  AUTOMATIC  MACHINERY  FOR  THEIR 
MANUFACTURE,  by  Frank  M.  CKikat  and 
G.  Freedman.    Quarterly  rept.  no.  8,  28  Dec  56- 
28  Mar  57.  on  Contract  DA  36-039- sc-66038.    [1957] 
28p.    AD- 159  992. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  138  094 

Tentative  specifications  for  the  (X:-117  transistor, 
based  on  theType  30  welded  package,  are  being  dis- 
cussed.   The  introduction  of  small  quantities  of  boron 
in  the  emitter  results  in  considerable  beta  improve- 
ment and  also  in  improved  voltage  saturation.       (See 
also  PB  129  406) 


Raytheon  Mfg.  Co. .  Newton.  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  TRANSIS- 
TORS AND  AUTOMATIC  MACHINERY  FOR  THEIR 
MANUFACTURE,  by  Frank  M.  EXikat  and  George 
Freedman.    Quarterly  rept.  no.  10,   28  June-28  Sep  57. 
on  Contract  DA  36-039- sc-66038.    [1957]  21p. 
AD- 159  994. 
Order  from  LC  mi$2. 70.  phH  80  PB  138  054 

Results  of  QC-I31  lifetime  tests  to  20(X)  hours  Indi- 
cate good  shelf  life  characteristics,  relatively  stable 
beta  and  acceptable  Ico  performance  for  room  tem- 
perature and  high  temperature  and  operating  storage 
conditions.      (See  also  PB  138  050) 


Raytheon  Mfg.  Co.,  Newton,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  TRAN- 
SISTORS AND  AUTOMATIC  MACHINERY  FOR 
THEIR  MANUFACTURE,  by  Frank  M.  Dukat  and 
George  Freedman.    Quarterly  rept.  no.   11, 
28  Sep- 28  Dec  57,  on  Contract  DA  36-039- sc-66038. 
[1957]    14p.   AD- 159  995. 
Order  from  LC  mi$2.  4a  ph$3. 30  PB  138  055 

Tlie  reproducibility  of  boron -aluminum  alloys  for 
fused -J  unction  LF  silicon  transistor  (type  QC-131) 
emitters  was  studied.    The  use  of  boron -aluminum 
and  tin  instead  of  boron -tin  and  aluminum  emitter 
alloys  improved  the  falloff  of  hfe  (small -signal  short- 
circuit  forward- transfer  current  ratio)  vs  l^  (emitter 
current),  and  the  saturation  resistance.    The  boron - 
aluminum  ribbon  alloys,  which  were  successfully 
us  ed  on  experimental  units,   were  tried  on  pilot  pro- 
duction of  the  QC-131.    Results  were  satisfactory. 
A  diluted  etching  soliaion  improved  pilotline  yields 
at  the  in-line  test  stage  and  lowered  the  base 
resistance,   (See  also  PB  138  054) 


Raytheon  Mfg.  Co. .  Newton.  Mass. 
SILICON  POWER  TRANSISTORS  (DEVICES  15  AND 
16),  by  Frank  M.  Dukat  and  George  Freedman.    Final 
rept.  for  1  Jan -30  Oct  57  on  Feasibility  Study  of 
Diffused  Semiconductor  Devices.  Contract  DA  36-039- 
8C-72710.    [1957]  105p.    AD- 207  652. 
Order  from  LC  ml$5.  70,  phS16.  80  PB  138  052 

Feasibility,  both  mechanical  and  electrical,  has  been 
demonstrated  for  Device  15  and  for  Device  16  to  a 
modified  specification.    This  has  been  done  by  the 
approach  of  double  diffusion  for  which  two  feasible 
variations  are  described. 
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lUytbeon  Mfg.  Co. ,  Newtek,  Mass. 
SILICON  VIDEO  AMPLIPIEtl  (DEVICE  25).  by  John 
Sardella,  Anchcxiy  Caggiaiio  luid  ocfaers.    Quarterly 
rept.  no.  1,   12  Sep- 12  Dec  S^.  on  Industrial  Prepared- 
ness Shidy  on  Transistors.  Contract  DA  36-039-sc- 
72710.    [1957]  38p.    AD- 207  653. 
Order  from  LC  ini$3. 00.  piiS6. 30  PB  138  051 

Rome  Air  Development  Cei|ter.  Grlfflss  AFB,  N.  Y. 
PHASED  ARRAYS,  by  George  J.  Vogel.    Nov  59.  63p. 
7  refs.    RADC-TR-59-135. 
Order  from  LC  mi$3.  90.  ph|10.  80  PB  144  775 

In  conventional  radars,  the  4iitenna  physically  moves 
to  cause  the  radar  beam  angle  to  change.    The  physical 
limitations  d  this  antenna  movement  impose  serious 
restrictions  on  the  uses  to  Miicb  this  radar  can  be  put. 
In  Phased  Arrays,  the  antenna  does  not  move.    The 
beam  angle  is  changed  by  electronic  means.    This  re- 
port presents  the  author's  effort  on  phased  arrays 
over  the  past  year  (1958).    The  author  describes  how 
the  beam  position  is  determined,   some  Limitations 
peculiar  to  phased  arrays  an|l  an  improvement.    A 
number  of  techniques  using  the  advantages  of  phased 
arrays  (that  normal  radars  ()o  not  have)  are  also  pre- 
sented.   To  make  the  most  o|  the  proposed  radars, 
considerable  computer  and  hardware  design  must  be 
accomplished.    (Author) 


Seattle  U. .  Wash. 
RESEARCH  ON  TRAVELING  WAVE  ANTENNAS,  by 
Donald  K.  Reynolds  and  Kub^ns  A.  Sigelmann.    Pinal 
repc.  on  Contract  AF  19(604>I052.    June  59,  37p. 
2  refs.    AFCRC-TR-59-160;  AD-217  821. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  657 

Continuously  excited  traveling  wave  antennas:  By  means 
of  the  continuous  excitation  of  a  long  (40^  Yagi  antenna 
by  a  two  wire  transmission  line,  periodic  interchanges 
of  energy  between  the  Line  and  the  antenna  can  be  ob- 
tained.   The  amplitude  modulation  of  the  surface  wave 
on  the  antenna  produced  in  this  matter  gives  rise  to 
useful  end-fire  radiation  characteristics  over  a  wide 
frequency  band.    Tested  Yagi  antennas:  Results  are 
presented  on  a  40  7\twlsted  Yagi.  with  4  identical  twist 
sections.    This  antenna  is  shown  to  have  useful  end- 
fire  characteristics  and  high  directivity,  although  with 
very  high  side  lobe  levels,    pistributed  excitation  of 
uniform  traveling  wave  anteitias:  By  means  of  a 
distributed  exciter,  which  spreads  the  excitation  of  a 
10  A  uniform  Yagi  antenna  over  the  first  quarter  of 
the  length  of  the  antenna,  a  radiation  pattern  is  ob- 
tained which  is  very  nearly  that  of  an  ideal  uniformly 
excited  end-fire  line  source  operating  such  as  to  pro- 
duce maximum  forward  gain.    Traveling  wave  antennas 
with  broad  pattern  bandwidth;  This  investigation 
attacks  the  problem  of  non- uniform  linear  arrays, 
operated  such  that  at  a  given  frequency  only  a  portion 
of  the  array  can  support  a  surface  wave.    By  this 
means  it  is  hoped  to  provide  a  substantiaily  constant 
radiation  pattern  over  a  large  frequency  baad.    Pre- 
liminary results  are  presented.    (Author) 


Semiconductor  Lab. ,  Hughes  Products,  I^os 
Angeles,  Calif. 
HIGH-FREQUENCY  SlUCON  FRANSISTOR,  by 


T.  W.  Griswold.    Supplemoitary  Feasibility  rept. 
for  1  Sep-31  Oct  57  on  Contract  DA  36-039-sc- 
72702.    [1957]    16p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  484 

The  techniques  used  to  nnake  Device  21  have  been 
refined  to  the  praalcal  limit  in  an  effort  to  meet  the 
requirements  cf  Device  22.    Process  changes  to  vary 
die  depth  of  penetration,  base  width,  base  and  emitter 
doping  have  been  made.      (See  also  PB  133  238) 


Stanford  Electronic  Labs. ,  Stanford  U.  ,  Calif. 
AN  APPLICATICN  OF  THE  THEORY  OF  GAMES 
TO  RADAR   RECEPTION  PROBLEMS,  by  N.  J.  Nilsaon. 
Rept.  on  Contracts  AF  19(604)1847  and  Nonr-225(24). 
21  Apr  58,   114p.   16  refs.  Technical  rept.  no.  704-1 
Order  from  LC  mi^.  00.  ph$18.  30  PB  138  585 


Stanford  Electronic  Labs.,   Stanford  U. ,  Calif. 
A  2-8  kMc  BIFILAR  HEUX  BAOCWAREhWAVE 
OSCILLATOR,  by  R.  W.  Grow  and  D.  A.  Dunn. 
Rept.  on  Contract  DA  36-039-sc -73178.    29  Sep  58, 
I6p.    6  refs.    Technical  rept.  no.  382-1;  AD- 207  852. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  137  914 

This  paper  describes  a  very  wide  band  voltage  tunable 
bifLlar  helix  backward -wave  oscillator  for  use  in  a 
signal  generator  or  for  other  low  power  applications. 
TTie  oscillator  tuned  continuously  from  2  to  8  kmc 
with  a  voltage  variation  of  76  to  2140  volts.    With  5 
ma  of  beam  current  it  produced  between  6  and  240  mw 
of  RF  power  over  this  frequency  range.    "Ihe  operatii^ 
curves  were  reasonably  smooth  throughout  the  tuning 
band,  making  it  both  practical  and  useful  as  an  elec- 
tronically tunable  oscillator.    (Author) 
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This  dissertation  describes  a  way  in  which  two  or 
more  signals  of  the  same  radio  frequency,  but  of  a 
tlfferent  direction  of  arrival,  may  be  resolved  by 
taking  advantage  of  the  abcve  Doppler  shift.   In  this 
case  the  received  signal  consists  of  the  sum  of  the 
vark>u8  individual  signals,  each  having  a  superimposed 
frequency  modulation  whose  characteristics  depend  on 
the  direction  of  arrival  of  that  particular  signal  com- 
ponent.   By  properly  processing  the  composite  signal 
the  individual  oonponents  can  be  separated,  thus 
achieving  directional  discrimination  analogous  to  that 
of  a  directional  antenna.  Because  of  this  analogy,  the 
rotating  antenna  system  is  called  a  "Doppler  array.  " 
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TTiis  report  presents  the  results  of  a  literature  sur- 
vey dealing  with  various  aspects  of  insulator  contami- 
nation.   On  the  basis  of  this  survey  and  of  discussions 
with  members  of  this  and  other  laboratories,  certain 
recommendations  for  the  conduct  of  the  research  pro- 
gram have  been  made.  (Author) 
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Accelerated  conditions  for  contaniination  of  samples 
by  migration  of  silver  from  electrodes  were  devel- 
oped, and  studies  of  the  effect  of  relative  humidity, 
voltage,  certain  cleaning  procedures,  and  other  treat- 
ments were  made  on  the  paper- base  phenolic  lami- 
nate, Grade  XXXP.    Silver  nugration  was  promoted  by 
high  humidities  and  voltages,  and  by  certain  cleaning 
methods.    Using  about  ten  different  san^)les  of  plas- 
tics, filled  and  unfilled,  the  effect  of  fingerprints  on 
the  d-c  surface  resistance  was  studied.    TTie  pres- 
ence of  iron  was  demonstrated  in  an  «ched  sample  of 
copper-clad  XXXP  by  using  sensitized  filter  paper. 
A  sensitive  filter  paper  test  for  the  presence  of  rosin, 
a  universal  ingredient  of  fluxes  for  electronic  use, 
was  developed.    To  became  familiar  with  the  opera- 
tion of  the  contamination  chamber,  aerosols  erf  sodium 
chloride  were  generated  in  the  presence  of  XXXP 
samples.    (See  also  PB  145  045) 
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3,  1  Jan- 31  Mar  55,  on  Contract  DA  36-039- sc- 
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The  susceptibility  of  various  materials  to  migration 
of  silver  from  electrodes  was  investigated.    Solder 
coating  of  silver,  as  a  preventive  measure,  was  also 
studied;  it  was  found  thai  the  net  volume  of  silver  mi- 
gration, on  XXXP,  was  greatly  reduced  but  that  its 
damagii^  effects  were  only  somewhat  lessened.  The 
relative  behavior  of  a  number  of  new  materials  in  a 
standard  humidity  cycle  was  ascertained  before  and 
after  contamination  with  fingerprints.    The  materials 
included  Telfon-glass.  epoxy-glass,  diallyl  phthalate- 
glass.  Kel-F.  neoprene.  polyvlnylchloride,  cellulose 
acetate  butyrate,  steatite,  and  pyrex  glass.    A  study 
of  etching  time  (with  ferric  chloride)  ys.  resistivity 
showed  that  exposure  of  XXXP  panel  in  the  etching 
solution  for  about  five  times  as  long  as  was  necessary 
to  remove  copper  from  it  had  no  serious  d^rading 
influence  on  its  surface  resistivity.    Three  rosin- 
alcohol  fluxes  of  various  degrees  of  activation  were 
studied  In  regard  to  theit  effect  on  surface  resistance 
of  XXXP.    The  effect  of  dontaminatlon  of  XXXP,  N-1, 
G-6,  G-5,  Teflon-glass,  and  epoxy-glass  with  sod- 
ium chloride  and  sulfuric  acid  aerosols  was  studied. 
Occurrences  of  insulaUon  failure  in  a  commercial 
printed  circuit  panel  are  being  investigated-   (See 
alaoPB  145  046) 
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The  suscqjtibility  to  silver  migration  of  diallyl - 
pftthalate-glass,  Kel-F,  Mycalex  400,  and  a  new 
sample  of  N- 1  was  studied.    Gold  flash  was  tested  as 
a  silver  migration  preventive  and  found  to  be  almost 
completely  successful.    An  in^)rovement  in  the 
method  of  detection  of  surface  iron  and  copper  was 
made  by  sensitizing  the  test  paper  with  o-phenanthro- 
line.    Using  this  improved  paper,  the  effect  of  etch- 
ing time  and  washing  time  on  the  retention  of  iron  by 
XXXP  was  determined  and,  where  possible,  was  cor- 
related with  changes  in  surface  resistivity.    Finger- 
prints on  Mycalex  400  were  found  not  to  lower  the 
hi^  humidity  resistance  bdow  that  to  which  a  clean 
sample  is  reduced  in  that  environment.    Tests  of  un- 
fluxed  XXXP  samples  and  fluxed  and  dip- soldered 
XXXP  samples  that  had  been  exposed  to  airborne  dust 
for  a  month  showed  that  the  high  humidity  surface 
resistance  of  the  former  was  much  more  seriously 
lowered  than  that  erf  the  latter.    A  standing  potential  of 
480  v  dc  on  a  fingerprint- contaminated  XXXP  sample 
at  high  humidity  improved  the  surface  resistance  by  a 
factor  of  17  in  20  hours.    Printed  circuit  processes 
used  by  a  number  erf  West  Coast  companies  were 
studied  in  relation  to  the  contaminants  problem. 
(See  also  PB  145  047) 
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It  was  found  that  silver  will  not  undergo  migration 
when  it  is  present  in  chemical  combination  with 
another  nKtal.    For  the  cx;currence  of  silver  migra- 
tion, silver  must  touch  the  base  material.  However, 
it  was  found  that  a  link  between  the  silver  and  the 
base  material  could  be  formed  by  a  fiber  or  a  dust 
particle,  permitting  silver  migration  to  occur. 
Cadmium  plating  was  also  shown  to  prevent  migration. 
In  the  first  of  a  series  of  experiments  dealing  with  the 
prevention  of  silver  migration  by  surface  treatment, 
migration  on  XXXP  and  melamine- glass  laminates 
was  reduced  about  75%  by  pre- treatment  of  the  lami- 
nates with  a  silicone  emulakNi.    The  nature  of 
contamination  of  glass-fiber- filled  melamine  and 
Teflon  laminates  by  silver  migration  was  shown  with 
photomicrographs  of  silver  migrated  samples  of  these 
materials.    In  comprehensive  experiments  using 
XXXP  base  material  the  effect  of  etching  time  and 
washii^  time  on  surface  resistance  was  studied,  as 
was  also  surface  retention  of  iron  and  copper.    An  im- 
proved test  for  surface  iron  and  copper  based  on  zinc 
ferrocyanide  was  developed.    Abrasion  of  etched 
XXXP  [Mnels,  an  operation  normally  employed  to  re- 
move the  photoresist  wttch  protects  ccpper  during 
etchii^,  was  shown  to  improve  surface  resistance  and 
to  reduce  greatly  the  quantity  of  surface  iron  and 
copper.    No  serious  surface  leakage  was  found  from 
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several  commercial  activated  rosin-base  solder  fluxes 
when  tested  either  before  of  after  dip- soldering,  even 
after  one  week  of  storage  at  97%  relative  humidity. 
Ferric  oxide,  and  only  ferric  oxide,  was  identified  as 
the  precipitate  which  formed  in  a  used  ferric  chloride 
etchii^  solution.     (See  also  ^145  048) 
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A  commercial  silver  conducting  ink.  designed  for  the 
fabrication  of  printed  circuits  ^  direct  screening  on 
an  insulating  base  material,   was  tested  for  silver 
migration.    The  silver  undenwent  very  extensive  mi- 
gration on  Mycalex,   slight  migration  of  XXXP.  and  no 
migration  on  epoxy-glass.    Fourteen  electronic  com- 
ponents containing  silver-plaited  or  silver  alloy  parts 
were  tested  for  silver  migration.    Migration  occurred 
on  dielectrics  ai  seven  d  the  components,  four  ex- 
tensively enough  so  that  ultimate  failure  of  the  compo- 
nent was  indicated.    The  susceptible  dielectrics  were 
steatite,  nylon,  and  the  paper- base  phenolic  laminate, 
XXXP.    A  practical,  general  test  for  contamination  is 
suggested,  based  on  leakage  resistance  measurements 
at  low  and  high  humidity.    A  study  ai  the  effect  of  the 
degree  d  exhaustion  d  the  etching  bath  on  the  surface 
resistance  erf  etched  circuits  showed  no  correlation. 
Continued  study  was  given  to  a  comparison  of  acti- 
vated rosin- base  solder  fluxes  in  their  effect  on  the 
surface  resistance  d  XXXP.    None  d  the  activated 
fluxes  tested  introduced  leakage  caused  by  the  acti- 
vator, even  through  a  strenuous  and  degrading  tem- 
perature-humidity cycling  prCx:edure  lasting  one 
month.    The  effect  d  MFP  (Moisture  and  Fungus 
Proof)  varnish  on  the  surface  resistance  of  contami- 
nated and  uncontaminated  printed  circuits  was  studied 
using  XXXP.    The  effect  d  surface  contaminaUon  on 
the  a-c  property,  Q.,  at  50  m^acycles,  was  studied 
in  preliminary  experiments.   GLis  a  measure  d  the 
quality  of  a  dielectric  with  respect  to  energy  losses 
These  experiments  showed  th^t,  with  fingerprint  con- 
tamination, a  30%  drop  in  aoccurred  in  measure- 
ments at  97%  relative  humidity.    (See  also  PB  145  049) 
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Three  types  d  silver -containing  printed  circuits  were 
studied  with  respect  to  silver  migration.    A  conmier- 
cial  sample  d  the  type  made  from  pressed  silver 
powder  underwent  extensive  i«igratlan.   Commercial 
samples  d  circuits  made  by  Chemical  deposition  of 
silver  followed  by  plating  of  copper  were  tested,  and 
a  slight  to  nKxJerate  amount  of  migration  was  found  to 
occur,  although  the  layer  of  stiver  present  was  ex- 
tremely thin.    Silver-plated  etched  copper  circuits 
supported  migration  on  both  XXXP  and  on  epoxy-gUss 


laminates.    Various  printed  circuit  washing  solutions 
in  commercial  use  were  evaluated  with  respect  to 
their  contaminating  etched  boards  (not  with  respect  to 
thoroughness  of  etchant  removal)  and  none  of  those 
tested  was  found  to  degrade  circuits  seriously,   if  the 
circuits  were  made  from  XXXP  or  epoxy-glass 
laminates.    The  solvents  acetone,  toluene,   and 
trichloroethylene  were  found  not  to  degrade  the  sur- 
face resistance  of  the  XXXP  and  epoxy-glass  samples 
upon  which  they  were  tested;  in  fact,  with  some  sam- 
ples (particularly  epoxy-glass)  the  effect  on  the  re- 
sistance was  a  beneficial  one.    Baths  for  electroplating 
solder,   silver,  nickel,  and  rhodium  were  studied.    It 
was  found  that  solder-plating,   using  a  fluoborate  bath, 
did  not  affect  the  insulation  resistance  of  the  XXXP  or 
epoxy-glass  samples.    Silver  plating,  however,  caused 
an  appreciable  drop  in  resistance  of  both  the  XXXP  and 
epoxy-glass  samples.    The  nickel-and  rhodium- plating 
treatments  resulted  in  slight  to  moderate  lowering  in 
the  surface  resistance  of  some  samples  of  both  types 
of  laminates.    Fingerprint  and  ferric  chloride  con- 
tamination reduced  Q  about  30-50%  with  XXXP  and 
epoxy-glass  laminates.    The  behavior  of  uncontami- 
nated samples  upon  introduction  into  high  humidity  was 
quite  variable.    Printed  circuits  having  samples  of 
three  types  of  protective  coatings  specially  developed 
for  the  Signal  Corps  were  submitted  by  them  for 
testing.    Two  of  the  three  were  much  superior  to  the 
other  in  insulation  resistance  tests  at  high  humidity 
(See  also  PB  145  050) 
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Because  the  end  result  of  silver  migration  in  elec- 
tronic equipment  can  be  dielectric  failure,  the  use  of 
silver  is  commonly  avoided.    Although  data  from  this 
and  odier  research  efforts  have  outlined  the  parame- 
ters affecting  silver  migration,  these  data  cannot  al- 
ways be  used  as  a  guide  to  predicting  the  occurrence 
of  silver  migration  in  real  situations.    A  scheme  has 
been  developed  which  would  relate  the  various  param- 
eters by  means  of  a  nomograph.    Exploratory  experi- 
ments were  made  in  which  the  effect  of  temperature, 
at  95-100%  relative  humidity,  on  silver  migration  was 
investigated.    In  an  additional  experiment  pertaining 
to  the  temperature- humidity  relationship,  the  danger 
of  silver  migration  in  a  piece  of  equipment  at  high 
humidity  before  and  after  warm-up  was  evaluated. 
Silver  migration  from  coin  silver,  an  alloy  containing 
10%  copper,  was  found  to  be  enormously  less  than 
that  from  pure  silver.    Various  printed  circuit  wash- 
ing solutions  in  commercial  use  were  evaluated  with 
respect  to  thoroughness  of  etchant  removal.    The  most 
effective  washing  solutions  on  both  XXXP  (a  paper- 
base  phenolic  laminate)  and  epoxy-glass  were  hydro- 
chloric acid,  Pluronic  L-62  (a  non- ionic  detergent), 
and,  possibly.    Versene.    Activated- rosin  soldering 
fluxes  were  studied  further  by  means  of  a  new  test 
which  was  developed  to  explore  contamination  by 
solder  flux  decomposition  products.    Significant  dif- 
ferences among  activated  fluxes  were  demonstrated 
in  preliminary  experiments.    The  resistance  of  se- 
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lected  samples  as  a  function  of  relative  humidity,  con- 
tinuously changed  at  a  uniform  rate,  was  measured, 
and  the  results  interpreted  in  terms  of  conductivity  in 
a  surface  film  of  water  and,  to  some  extent,  in  the 
volume  of  the  material.    A  circuit  was  developed  for 

studying  the  change  in  resistance  of  a  dielectric  at 
high  humidity  as  a  function  of  applied  voltage  and  of 
time.    The  results  of  experiments  with  XXXP  show 
that  increased  voltage  and  a  standing  potential  im- 
prove resistance.    (See  also  PB  145  051) 
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Progress  is  reported  for  work  accomplished  on  the 
following  phases:  (1)  the  problem  of  relay  contact 
contamination ,  for  which  a  background  was  acquired 
for  use  in  setting  up  for  a  laboratory  study;  (2)  sur- 
face conumination  of  glass  hermetic  seals  in  capaci- 
tors; (3)  development  of  a  method  for  predicting  the 
occurrence  of  silver  migration;  (4)  inhibition  of  silver 
migration  by  alloying  the  silver;  and  (5)  contamination 
of  etched  circuits  by  solder  fluxes,  ^uthor)  (See 
also  PB  145  052) 
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Progress  is  reported  for  work  accomplished  on  the 
following  phases:  (1)  the  problem  of  relay  contact 
contamination,  for  which  an  analytical  procedure  was 
developed  and  the  thermal  stability  of  insulating  ma- 
terials studied;  (2)  surface  contamination  of  glass 
hermetic  seals  in  capacitors;  and  (3)  a  method  for 
predicting  the  occurrence  of  silver  migration  on 
phenolic-paper  laminate.  (Author)  (See  also 
PB  145  053) 
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Contact  contamination  in  sealed  relays  was  studied 
chemically  and  particles  and  films  were  found.  Out- 
gassing  of  insulating  materials  used  in  sealed  relays 
was  investigated.    Electrical  leakage  across  glass 
hermetic  seals  in  sealed  capacitors  may  be  caused 
by  cracks  in  the  glass.  (Author)  (See  also  PB  145  054) 
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Because  contact  contamination  in  sealed  relays  can 
be  caused  by  outgassing  of  organic  insulation,  this 
property  of  nine  commercial  magnet  wire  coatings 
was  studied  by  measuring  weight  loss  at  160%  in  a 
nitrogen  atmosphere.    Over  the  600-hr  test  period, 
Alkanex.  Thermaleze.  Celenamel,  and  Isonel  showed 
the  lowest  weight  losses,  Siliclad  and  Sodereze  the 
greatest,  with  Formvar,  Nylclad,  and  Heavy  Epaxy 
intermediate.  (Author)  (See  also  PB  145  055) 
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S.  Chaikin.   Final  rept.  for  1  July  54-15  Dec  57  on 
Contract  DA  36- 039- sc -64454.   15  Jan  58,  214p. 
35  refs. 
Order  from  LC  ml$9.60,  ph$33.30       PB  145  057 

A  chemical  and  electrical  study  has  been  carried  out 
dealing  with  surface  contamination  of  printed  circuits 
and  with  silver  migration.  Printed  circuit  contaminants 
included  fingerprints,  etching  and  plating  bath  chemi- 
cals ,  solder  fluxes  and  others .  Factors  accelerating 
silver  migration  were  found  to  be  temperature,  rela- 
tive huinidity ,  and  voltage .  Susceptibility  of  various 
base  materials  were  studied  and  many  types  of  silver- 
bearing  printed  circuits  were  investigated .  Methods 
of  minimizing  silver  migration  were  found  and  a 
means  of  predicting  its  occurrence  in  a  real  situaticm 
was  developed.  (Author)  (See  also  PB  145  056) 


Sylvania  Research  Labs. ,  Bayside,  N.  Y. 
MEDIUM  POWER  VELOaTY  SORTING  DETECTOR. 
Final  rept.  on  Contract  AF  30(602)1588.   15  Oct  58, 
71p.    1  ref.  Rept.  no.  YD- 58-3;  AD- 208  911. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  138  590 


Syracuse  U.  Research  Inst. ,  N.  Y. 
STUDY  OF  SYSTEM  RELIABILITY,  by  F.  M-  Reza, 
A.  Speth  and  S.  Jutila.    Technical  rept.  na   1  on 
Contract  AF  19(604)2452.   June  58,   19p.    2  refs. 
SURI  rept.  no.  EE  507-586T-1;  AFCRC-TN-58-356; 
AI>160  799. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  852 

The  present  technical  report  covers  the  major  work 
done  on  the  project  during  our  first  year.    The  three 
main  lines  oif  study  undertaken  were:  B^rt  I  -  Study 
of  the  tolerance  in  systems;  Part  II  -  Redundant 
component  netwoilcs;  Put  III  -  Equilibrium  between 
disturbances  and  recoveries. 
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Traiuistar  Applications,  Inc.,  Boston.  Mass. 
INVESTIGATION  OP  THE  APPUCATIONS  OF 
NBGATIVE  RESISTANCE  DIODES  FOR  SWITCHING 
circuits;  by  A.  W.  Carlson  and  Robert  E. 
McMahon.    Final  scientific  rept.  for  16  Mar  58- 
16  Sq)  59  on  Contract  AF  19(604)3066.    Sep  59,  29p. 
5  refs.    AFCRC-TR -59-352;   AD-144  426. 
Order  from  LC  mi$2.  7a  0h$4.  80  PB  144  426 

This  is  the  final  report  at  trort  concerned  with 
switching  applications  ai  semiconductor  negative 
resistance  devices.    Work  accomplished  since  the 
last  scientific  report  induced  some  multivibrator 
circuits  using  a  tunnel  diode  and  application  of 
p-n-p-n  diodes  as  core  drivers.    The  work  accom- 
plished during  the  contract  is  reviewed  and  cpnclu- 
sions  stated. 


AAachanJcal  Engineering 


Bureau  erf  Yards  and  Dock*.  Washingtoi.  D.  C. 
PCWER  GENERATION  AND  DISTRIBUTIOR 
CHAPTER  6.    CENTRAL  HEATING  PLANTS. 
CHAPTm    7.  CCMPRESSED  AIR  PLANTS.   15  July  54 
77p.  Technical  pub.  NAVDOCKS  TP-Pu-3. 
Order  from  OTS  $2. 00         |  PB  161358 


Chapter  6  covers  central  heating  plants  and  is  pri- 
marily concerned  with  the  design  and  maintenance  of 
pUnts  siqjplylng  steam  for  heating  and  industrial  uses. 
Feed- water  heating  and  punps  are  descriljed.   The 
aecoid  half  d  the  chapter  covers  maintenance,  opera- 
tion, and  inq)ection  (rf  boilers,  stokers,  oil  and  gas 
burners,  and  heating  plant  auxiliaries;  testing  equip- 
ment and  troubleshooting  also  are  discussed,  and 
methods  d  steam-pressure  reduction  are  analyzed. 
Chapter  7  offers  detailed  information  on  the  design, 
construction,  operation,  and  maintenance  of  com- 
pressed air  plants.    This  information  covers  the  se- 
lection of  compressors  and  auxiliary  equipment,  their 
application  in  the  plants,  and  the  design  of  the  inter- 
connecting piping  for  compressors  and  auxiliary 
equipment,  as  well  as  for  vacuum  services.    Main- 
tenance and  operation  of  air  compressors  and 
auxUiary  equipment,  together  with  pertinent  safety 
precautions  and  instructions,  are  outlined  in  the  latter 
port  of  the  chaper. 


Bureau  of  Yards  and  Docks.  Washington,  D.  C 
POWER  GENERATION  AND  DISTRIBUTION. 
CHAPTER  8.   ELECTRIC  POWER  DISTRIBUTION. 
15  Oct  55.   156p.   Technical  pub.   NAVDOCKS  TP- 
Pu-3.  , 

Order  from  OTS  $3. 50  |  PB  161  359 

I 

Chapter  7  afters  detailed  inf0rmaUon  on  the  design, 
construction,  operation,  and  njaintenance  of  com- 
pressed air  plants.    This  information  covers  the  se- 
lection of  compressors  and  auxiliary  equipnaent,  their 
application  in  the  plants,  and  the  design  of  the  inter- 
connecting piping  for  compressors  and  auxiliary 
equipment,  as  well  as  for  vacuum  services.    Main- 
tenance and  operation  of  air  con^ressors  and  aux- 
iliary equipment,  together  wth  pertinent  safety  pre- 


cautions and  inatructions,  are  outlined  in  the  latter 
part  of  this  chapter. 


Ordnance,  Missiles,  and  Safellife  Vehicles 


Aeronutronic  Systems,  Inc.  fGlendale.  Calif  I 
STTJDY  OF  METHODS  OF  PRODUCING  HIGH- 
SPEED PARTICLES,  byT.  Bergstralh,  D.  Kniciff 
and  others .   Final  rept.  on  Contract  AF  49(638)366. 
Nov  58,  68p.  20  ref s .  Pub.  no.  U-698;  AFOSR-TR- 
59-181. 
Order  from  LC  ml$3.90,  ph$10.80       PB  144  731 

The  aims  of  this  research  program  were  to:  (1)  In- 
vestigate methods  for  accelerating  small  particles 
with  dian»eters  in  the  range  of  1  to  1000  microns  to 
velocities  of  5  to  10  tar^sec.  (2)  Investigate 
methods  for  measuring  the  size  and  velocity  of  such 
particles .  (3)  Make  measurements  of  the  effects  of 
particle  impacts  on  various  materials  . 


Air  Force  Cambridge  Research  Center.  Bedford. 

Mass. 
THE  APPROXIMATE  ANALYSIS  OF  ZERO- LIFT 
TRAJECTORIES     by  C.  P.  Hoult.    Aug  59,   27p. 
27  refs.    GRD  Research  Notes  no.  17;  AFCRCTN- 
59-404. 
Order  from  OTS  $0.  75  PB  161  340 

The  gross  motion  d  a  ballistic  rocket  following  a 
zero-UftXrajectory  during  both  powered  flight  and 
re-entry  is  discussed  with  special  reference  to  the 
importance  of  the  appropriate  dimensionless  parame- 
ters.   Approximate  solutions  are  found  for  the  tip- 
over  maneuver,   low-  and  high-altitude  powered  flight, 
and  re-entry.    Of  the  greatest  significance  to  the 
rocket  dynamicist  is  that  all  the  above  solutions  are 
related  to  confluent  hypergeometric  functions  which 
have  been  used  to  describe  short-period  motion  in 
the  literature.    (Author) 


Air  Force  Missile  Test  Center.  Patrick  AFB,   Fla. 
THE  DETERMINATION  OF  SPACE  ORIENTATION 
AND  LENGTH  OF  AN  ELONGATED  OBJECT  FROM 
SERIES  OF  LONG  FOCUS  PHOTOGRAPHS,  by 
Heinrich  J.   Eichhom.   Rept.  on  Contract 
AF  08(606)1156.   4  Sep  59.  38p.   RCA  Data  Processing 
Technical  rept.  no,  51;  AFMTC-TR-59-19. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  421 

A  method  is  developed  to  derive  the  kinematical 
parameters  of  a  tumbling  elongated  object  from  either 
an  isolated  series  of  observations  of  this  object's 
"body  angles"  and  simultaneous  observations  of  its 
azimuth  and  altitude  as  seen  from  one  station,  as 
well  as  from  series  of  these  data  tiiat  were  observed 
simultaneously  at  two  separated  stations.   The  theory 
is  tepted  on  and  applied  to  the  pass  of  the  rocket  of 
Sputnik  ID  in  the  morning  of  1958  September  11, 
which  was  observed  from  San  Salvador  and  from 
Mayaguana.  The  methods  developed  for  the  One-  and 
for  the  Two  StaUon  Solutions  (both  of  whirhiwere 
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tried)  yield  practically  identical  results.    The  length 
of  the  aforen»entioned  rocket  was  ccwnputed  with  a 
relative  accuracy  of  2.  8%  from  data  collected  at  the 
same  pass. 


Antenna  Lab.  ,  Calif.   Inst,  of  Tech.  ,  Pasadena. 
ON   SATELLITE   TYPE   ANTENNAS,  by  G.  G.  Weill 
and  Cavour  Yeh.    Technical  rept.  no.  17  on  Contract 
AF  18(600)1113.    30  Aug  58,  21p.   2  refs.    AFOSR- 
TN-58-655;  AD- 162  186. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  903 

Using  some  previous  study  of  the  radiation  of  an 
antenna  over  a  perfectly  conducting  sphere,  various 
structures  of  antennas  for  space  vehicles  are  dis- 
cussed theoretically.    The  currents  induced  on  the 
sphere  are  taken  Into  account  for  the  computation  of 
radiation  patterns.    (Author) 


Applied  Physics  Lab.  .  Johns  Hopkins  U. ,  Silver 

^ring,  Md. 
PERFORMANCE  CHARACTERISTICS  OF  THE 
ACCELERATION  SWITCHING  HYDRAULIC  SERVO, 
by  W.  Seamone.   Rept.  on  Contract  NOrd-7386. 
Sep  58,  25p.  6  refs.   CM-945;  AD- 208  258. 
Order  from  LC  mi$2.  70.  phH  80  PB  144  719 

The  acceleration  switching  technique  has  been  found 
to  enhance  hydraulic  servo  system  performance  for 
applications  requiring  precision  and  reliability  over  a 
wide  range  of  load  and  environmental  conditions.    This 
paper  discusses  static  and  dynamic  performance  of  a 
switching- type  system  and  shows  where  performance 
is  improved  over  the  equivalent  linear  flow-control 
servos.    Operation  of  acceleration  switching  servos 
under  adverse  environmental  conditions  shows  little 
degradation  of  system  performance.  (Author) 


Army  Ordnance  Human  Engineering  Lab. , 

Aberdeen  Proving  Ground,   Md. 
EVALUATION  OF  SIGHTING  DEVICES  FOR  A 
SMALL  HAND-HELD  ROCKET  LAUNCHER,  by 
Harold  T.  Curran,  Jr. ,  Robert  T.  Gschwind  and 
others.    Sep  59,   21p.    6  refs.    Technical  memo.  6-59. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  542 

This  study  investigated  the  degree  of  difference  in 
accuracy  due  to  aiming  error  between  three  types  of 
experimental  sighting  devices:  An  iron  sight  with  a 
twenty  inch  sight  radius  utilizing  a  plexiglass  plate 
upon  which  a  reticle  was  etched  for  the  front  post 
(Sight  "A"),  a  unity-power  optic  using  singlet  lenses 
(Sight  "B"),  and  a  unity-power  optic  using  doublet 
lenses  (Sij^t   "C").    Twenty- eight  Infantry  man  from 
Port  Dix,  New  Jersey  were  used  as  subjects.   Greater 
accuracy  will  be  attained  with  Sight  "C"  than  Sight 
"B",  and  Sight  "B"  will  yield  better  performance  than 
Sight  "A".    Determinants  of  qualitative  disparity 
between  die  sights,  and  possible  effects  of  low  illumi- 
nation sighting  are  discussed. 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
THE  CALCULATION  OF  MAXIMUM  ORDINATE  OF 
AN  A-4  ROCKET  FROM  THE  CCNDITIONS  AT 


BURNOUT,  by  Virginia  M.  Reklis  and  C.  Ronald 
Cassity.   Feb  48,  declassified.  43p.   Rept.   no.  655. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  809 

In  Part  I  standard  formulae  ai  e  given  for  the  determi- 
nation of  the  maximum  ordinate  of  an  A-4  rocket  (or 
any  long  time- of- flight  missile).  A  practical  example. 
A-4  round  12.  is  given  as  illustration.    The  variation 
of  the  force  of  gravity  with  altitude  and  the  rotation  of 
the  earth  have  been  taken  into  account.    In  Part  II  the 
formulae  have  been  adjusted  to  a  series  from  more 
adaptable  to  quick  computation.    For  expediting  the 
determination  of  maximum  ordinates  of  future  mis- 
siles tables  are  presented  giving  the  maximum  alti- 
tudes with  corresponding  times -of- flight  after  burnout 
as  functions  of  the  areal  velocity,  the  vertical  com- 
ponent of  velocity  and  altitude  at  burnout.  (Author) 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground. 

DOPPLER  DETERMINATION  OF  POSITION,  by  Boris 
Garfinkel.    11  Apr  47,   14p.    1  ref.    Rept.  no.  638. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  061 

The  problem  of  determining  the  position  of  a  missile 
from  three  simultaneous  radio-doppler  observations 
has  been  treated  by  S  Kusaka.    A  new  method  of  solu- 
tion described  here  shortens  the  computations  and 
improves  the  accuracy  of  the  results.    (Author) 


Ballistic  Research  Labs. .  Aberdeen  Proving  Ground, 

Md. 
DOPPLER  DETERMINATION  OF  PROJECTILE 
TRAJECTORY,  by  Shuichi  Kusaka.    May  46,  9p. 

O^derTrom  LC  mi$l.  80,  ph$l.  80  PB  145  063 

For  the  determination  of  the  trajectory  of  a  projectile 
by  means  of  a  radio  transmitter  and  three  receivers, 
formulae  are  given  for  the  coordinates  of  the  projec- 
tile in  terms  of  the  observed  quantities.    Formulae 
are  derived  for  the  general  case  and  two  special 
cases  are  considered.    (Author) 


Ballistic  Research  Labs.  ,  Aberdeen  Proving 

FULL-"sCALE  FREE-FLIGHT  BALLISTIC  MEAS- 
UREMENTS OF  AIRCRAFT  ROCKETS  BY  OPTICAL 
METHODS  by  Dirk  Reuyl.    15  June  48,  declassified. 
63d     5  refs.    Rept.  no.  676. 
order  frl  LC  mi$3.  90.  ph$10.  80  PB  144  805 

Optical  methods  of  full-scale  free-flight  ballistic 
measurements  of  aircraft  rockets  are  described 
briefly     A  series  of  photographs  is  included  to 
illustrate  the  methods.    The  methods  are  applicable 
to  other  projectiles  as  well.    Also  they  may  be 
readily  modified  to  serve  in  the  ballistic  studies  of 
ground  rockets  and  other  missiles  in  free  flight. 
(Author) 

Ballistic  Research  Labs. ,  Aberdeen  Proving 

Ground,  Md.  .^.     ^    ^ 

TRACKING  TELESCOPE  FUNDAMENTALS   by 
James  B.  Edson.    23  Aug  48.  25p.    1  ref.    Rept.  no. 
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This  report  assembles  a  foiindation  of  simple  basic 
information  useful  in  the  defign  and  operation  of 
tracking  telescopes.    Some  topics  discussed  are: 
Appearance  of  the  missile  compared  to  planets;  con- 
ditions for  optimum  missilel  visibility;  telescope  size 
requirements;  effects  of  the  atmosphere;  station  site 
selection;  tracking  and  phot<>graphic  techniques.    Con- 
struction and  installation  at  White  Sands  Proving 


Ground  of  the  first  tracking 
(Author) 


telescope  is  described. 


Ballistic  Research  Labs.  ,  Aberdeen  Proving 

Ground,  Md. 
TRAJECTORY  OF  THE  RO|CKET  A- 4  DURING 
BURNING  OBSERVED  BY  MITCHELL  PHOTOTHE- 
ODOLITES,   by  H.  P.  Hitchc<)ck  and  V.  M.  Reklis. 

16  Oct  47.  declassified.    54t>.    1  ref.    Repi.  no.  639. 
Order  from  LC  mi$3.  60,  pl^SQ.  30  PB  144  808 

I 
The  method  of  observing  th4  Rocket  A4  at  White  Sands 
Proving  Ground  with  two  Mitchell  phototheodolites, 
measuring  the  film,  and  re<^ucing  the  data  is  ex- 
plained.   TTie  trajectory  dat$  obtained  for  rounds  3  to 

17  are  presented  and  the  relults  analyzed  briefly 
from  a  ballistic  point  erf  view,  as  well  as  from  the 
point  of  view  of  their  accur4cy.    (Author) 


J, 


Carnegie  Inst,   of  Tech.  ,  Pittsburgh,  Pa. 
RE- EXAMINATION  OF  THE  THEORIES  OF  JET 
FORMATION  AND  TARGET  PENETRATION  BY 
LINED  CAVITY  CHARGES,  by  R.  J.  Eichelberger. 
Rept.  on  Contract  DA  36-061 -ORD- 394.  June  54, 
128p.  25  ref 8.   CEL  rept.   no.   1. 
Order  from  LC  mi|6.  30,  ph*21.  30  PB  144  831 


phS21. 


Dianxjnd  Ordnance  Fuze  L«bs . ,  Washington,  D.  C. 
ARMING  ASSEMBLY,  BOK«  FUZE:  TAIL  T46E1 
AND  SHAFT,  DRIVE,  FUZE  ARMING,  T7E1,  T8E1, 
AND  T9E1,  by  Charles  N.  Whelan.  Terminal  rept. 
10  Nov  59,  16p.  3  refs.  TR*770. 
Order  from  LC  mi$2.40,  ph$3.30         PB  144  704 

The  research  and  development  and  the  production  engi- 
neering of  the  Arming  Assembly,  Bomb  Fuze:  tail 
T46E1,  and  the  Shaft,  Drive,  Fuze  Arming  T7E1, 
T8E1,  and  T9E1  have  been  completed.  The  arming  as- 
sembly was  developed  to  arm  the  M905  (T771),  M906 
(T788),  and  T787  mechanicaQ  bomb  tail  fuzes  when  in- 
stalled In  conical-fin  general  purpose  bombs.  The 
drive  shafts  have  been  given  separate  Federal  Item 
Identifications  because  a  different  length  shaft  is  re- 
quired for  each  of  the  three  jbomb  fin  assemblies 
(M.128A1,  M129,  and  M130)  on  which  the  arming  as- 
sembly is  to  be  used.  (Author) 


Libs.. 


Diamond  Ordnance  Fuze  Libs.  ,  Washington,  D.  C. 
A  SELF-CONTAINED  MECHANICAL  RECORDING 
ACCELEROMETHl ,  by  George  Blagman.   1  July  59, 
22p.  3  refs.  TR-703;  AD- 228  747. 
Order  from  LC  mi$2.  70,  phR  80  PB  144  708 

A  mechanical  recording  accelerometer  has  been  de- 


veloped to  measure  firing  or  impact  accelerations  in 
non-rotated  projectiles  or  rockets.   The  instrument  is 
small,  rugged,  and  self-contained,  requiring  no  out- 
side power,  no  external  triggering,  and  no  telemetry. 
The  sensing  and  recording  mechanism  can  be  adapted 
to  measurement  of  inr^ulses  up  to  5000  g  over  periods 
up  to  30  msec.    A  record  of  acceleration  magnitude 
versus  time  Is  provided  with  an  accuracy  of  ±10  per- 
cent of  peak  values.    The  record  is  permanent  and 
readily  interpreted.    Field  tests  of  the  instrument  in 
an  81 -mm  monar  shell  were  successful.    The  instru- 
ment can  be  reused  after  recovery.  (Author) 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,  D.  C. 
A  TRANSDUCER  INFORMATION  PROGRAM  FOR 
ORDNANCE,  by  J.  Pearlstein.    1  6ct  59.   43p.    16  refs. 
TR-752;  AD-227  969 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  409 

An  Ordnance  Transducer  Research  Project  has  been 
established  at  DOFL  in  accordance  with  OTCM  36576. 
The  requirements  set  forth  in  the  OTCM  were  studied 
against  a  background  of  information  from  a  limited 
number  of  sources  in  order  to  plan  an  effective  pro- 
gram for  conducting  the  project.    The  results  of  this 
study  are  summarized  below:  (1)  The  principles  in- 
volved in  the  design,  performance,  and  evaluation  d 
transducers  cut  across  all  the  fields  of  physical  sci- 
ence and  engineering.    (2)  Ordnance  activities  are  co- 
extensive with  all  these  fields.    (3)  A  central  problem 
of  the  project  -  the  documentation  of  the  results  of 
scientific  research  and  technology,   involving  the  ele- 
ments of  selecting,  classifying,   storing,  searching, 
retrieving,  and  communicating  information  -  must  be 
given  continued  study.    (4)  It  is  proposed  to  adopt  a 
"multiaspect"  documentation  system  similar  to  the 
"Peek -a -Boo"  system  employed  by  the  Office  of  Basic 
Instrumentation  of  the  National  Bureau  of  Standards 
for  coverage  of  the  scientific  literature.    (5)  A  simple 
5  in.  X  8  in.  card  index  will  be  used  for  commercially 
available  transducers. 


Director  of  Defense  Research  and  Engineering, 

Washington,   D.   C. 
TECHNICAL  RESOURCES  DIRECTORY:  MISSILE 
GROUND  SUPPORT  EQUIPMENT.    1  Nov  59,  22p. 
Order  from  OTS  $0.  50  PB  161  103 

Through  its  extensive  research  and  engineering  pro- 
grams, the  Department  of  Defense  is  developing 
material  and  equipment  designed  to  meet  present  and 
future  military  requirements.    The  diverse  tasks  em- 
braced in  these  programs  range  throughout  the  broad 
scope  of  military  activities.  This  directory  of  mili- 
tary technical  resources  is  intended  to  encourage 
communication  in  the  Military  Departments  and  in 
industry  in  the  area  of  ground  support  equipment  for 
missile  systems. 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  N.  J. 
LEAD  AZIDES  FOR  USE  IN  DETONATORS,  by 
Robert  L.  Wagner.    Jan  60,  38p.  23  refs.    Technical 
rept.  2662. 
Order  from  LC  ml $3. 00,  ph$6.  30  PB  143  938 
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During  the  development  of  a  short  detonator  (M47)  for 
use  In  20  mm  ammunition  it  became  evident  that  as 
smaller  fuzes  were  made,  more  efficient  explosives 
for  use  in  initiators  would  be  needed.    To  meet  such  a 
need  several  different  types  of  lead  azide  were  inves- 
tigated as  possible  replacements  for  the  standard 
dextrinated  lead  azide  covered  by  Military  Specifica- 
tion MIL- L- 3055.    The  types  of  lead  azides  investi- 
gated include  dextrinated,  RD-1333,  polyvinyl  alcohol 
(PVA).  British  Service,  colloidal,  and  dextrinated 
colloidal.    A  minimum  erf  25  mg  RD-1333  lead  azide  or 
30  mg  PVA  lead  azide  was  required  to  initiate  RDX  in 
the  M47  detonator  as  compared  with  90  mg  for 
dextrinated  lead  azide.    Neither  RD-1333  nor  PVA  was 
hygroscopic,  but  dextrinated  lead  azide  picked  up  over 
5%  moisture  in  35  minutes  at  825^-92%  relative 
humidity.    RD-1333,  PVA,  British  Service,  colloidal, 
and  dextrinated  colloidal  lead  azide  had  impact 
sensitivities  of  5,  4-5,  2,  2,  and  3  inches,  respec- 
tively, using  the  2-kg  weight,  as  ccwnpared  with  4-6 
inches  for  dextrinated  lead  azide. 


Feltman  Research  and  Engineering  Labs. , 
Picatinny  Arsenal,  Dover,  N.  J.  .,.„„, 

PRODUCT  ENGINEERING  TO  IMPROVE  MATERI- 
ALS AND  DESIGN  MODIFICATION  OF  FIBER  CON- 
TAINERS AND  HERMETICALLY  SEALED  CON- 
TAINERS (6046-90,  91,  92,  93).  by  Theodore 
Fruchtman.  Oct  59,  7p.  Final  engineering  repL 

PR'  3-60 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  744 

Under  this  Project  work  was  done  on  a  variety  of 
items  and  subdivisions.    This  report  summarizes  the 
work,  item  by  item. 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover,  N.  J. 
THE  T36E1  STEEL -WOOL  WHITE -PHOSPHORUS 
(SWP)  SMOKE  GRENADE,  by  Leo  F.  Young  and 
William  M.  Conway.    Nov  59,  33p.  9  refs.    Technical 

rept.  2618.  ,    .  .,.„ 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  743 

A  smoke  grenade  which  can  be  projected  from  combat 
vehicles  for  concealment  has  been  developed.    Desig- 
nated the  T36E1,  it  contains  a  white  phosphorus 
smoke  charge  in  which  steel  wool  is  used  to  prevent 
excessive  spread  erf  the  smoke  cloud. 


General  Electric  Co. ,  Schenectady,  N.  Y. 
ACCELERATION  CHARACTERISTICS  OF  THE 
HERMES  B-1  RAMJET  TEST  VEHICLE,  by 
W.  F.  Dankhoff  and  L  H.  Edelfelt.    Rept.  on  Project 
Hermes,  Contract  [DA  30-115-ORD-23].    21  Sep  49, 
declassified  17  Nov  58,   l6p.    1  ref.    Technical  infor- 
mation series  no.  DF-49-GL-153. 
Order  from  LC  mi$2.  4a  ph$3.  30  PB  144  627 

This  report  presents  the  results  of  an  investigation 
to  determine  the  effect  of  air-fuel  ratio  and  altitude 
upon  the  acceleration  characteristics  cf  the  Hermes 
B-1  test  vehicle  between  the  Mach  numbers  of  2.  9 
and  4. 0. 


General  Electric  Co. ,  Schenectady,  N.  Y. 
AERODYNAMIC  EVALUATION  OF  HERMES  A-3A 
ROUNDS  #1  AND  #2,  by  0.  Klima,  Jr.  and 
R.   E.  Geiger.  Rept.  on  Project  Hermes,  Contract 
[DA  30-115-ORD-23].  7  Oct  53,  declassified 
17  Mar  58,  8p.  4  refs.  Technical  information  series 
no.  DF  53A0654. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  609 

The  results  of  a  preliminary  aerodynamic  analysis  erf 
Rounds  #1  and  #2  made  to  correlate  the  aerodynamic 
behavior  of  the  nnLlssile  with  the  predicted  behavior  as 
obtained  from  wind-tunnel  test  results  are  presented 
herein. 


GeneTBl  Electric  Co . ,  Schenectady,  N .  Y . 
ALTERNATIVE  NAVIGATION  SYSTEM  SIMILAR  TO 
84  MINUTE  PENDULUM  SYSTEM,  by  A.  P.  Adamson. 
Rept.  on  Project  Hermes,  Contract  [DA  30-115-ORD- 
23].  Jan  53,  declassified  17  Mar  58,  7p.  Technical 
information  series  no.  DF  53A0500.  • 

Order  from  LC  mi$I . 80,  ph$l .  80         PB  144  620 

A  slight  method  of  mechanization  of  84  minute  pendu- 
lum navigation  system  is  presented.  Alternate 
methods  of  mechanization  of  84  minute  pendulums  are 
possible  and  should  be  investigated.  (See  also  PB 
144  623) 


General  Electric  Co. .  Schenectady,  N.  Y.      ^,^,,^ 
ANALYSIS  OF  WING  TEMPERATURE  AT  VARIOUS 
POINTS-SKIN  ONLY,  by  W.  W.   Fischer.  Rept.  on 
Project  Hermes,  Contract  [DA  30-115-ORD-23J. 
Nov  50,  declassified  17  Mar  58,  77p.  4  refs.  Tech- 
nical information  series  no.  DF  5OA0517. 
Order  from  LC  toi$4.  50,  ph$l2.  30  PB  144  631 

A  proposed  wing  for  the  Hermes  B-1  utilizing  bi- 
convex configuration,  monocoque  type  construction 
has  been  analysed  for  temperature  distribution  during 
the  first  three  minutes  after  takeoff  from  the  ground. 
Steel  and  titanium  sheet  materials  with  various  sur- 
face treatments  were  considered. 


General  Electric  Co. ,  Schenectady,  N.  Y. 
DAMPED  84  MINUTE  PENDULUM  NAVIGATION 
SYSTEM,  by  A.  P.  Adamson.    Rept.  on  Project 
Hermes,  Contract  [DA  30-115-ORD-23].   Jan  53, 
declassified  17  Mar  58,   Up.    Technical  information 
series  no.  DF  52A0667.  ^  ^^^ 

Order  from  LC  mi$2.  40,  ph$3.  30  "  PB  144  617 

A  method  for  damping  an  84  minute  pendulum  navi- 
gation system  is  discussed.    The  method  involves  the 
use  of  doppler  velocity  data  in  addition  to  the  usual 
inertial  data.    The  method  discussed  is  operable  but, 
in  many  cases,  not  advantageous. 


General  Electric  Co. ,  Schenectady,  N^-       ^,_,_._ 
DESIGN  OF  INTERIM  TACTICAL  ANTENNA  MOUNT 
PER   SPEC.  OST  3039,  by  B.   Wilbur.   Rept.  on  Project 
[Hermes]  Contract  [DA  30-115-ORD-23].  23  Sep  53, 
declassified  13  May  58,  86p.  Technical  information 
series  no.  DF-53A0401.  on,.^A,B 

Order  from  LC  miK  80.  ph$13.  80  PB  144  618 
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Deaign  Incomplete  at  time  ^  U.  S.  Govemn^nt  can- 
cellation at  contract.    Statue  of  design,  reasons  for 
basic  features,  are  shown,  with  photos  of  model  and 
main  layouts. 


General  Electric  Co.,  Schenectady,  N.  Y 
DEVELOPMENT  PROPOSALS  OF  THE  PROPULSION 
aJB-SECnON  OF  PROJECT  HERMES.   Rept.  on 
Project  Hermes,  Contract  [DA  30-115-ORD-23]. 
22  Jan  54.  declassified  25  Dtec  58,  69p.  3  refs.  Tech- 
nical information  series  no.  DF54A0510. 
Order  from  LC  mi$3.90,  ph$i0.80       PB  144  614 

This  study  was  created  to  furnish  a  coUecting  point  for 
ideas  which  have  been  suggested  as  deserving  further 
study.  Some  of  these  ideas  are  practical  and  immedi- 
ately applicable,  others  are  unproved.  The  ideas  out- 
lined in  this  study  are  aimed  toward  bi-propellant 
rockets  with  some  comparison  to  hybrid-types 
included. 


General  Electric  Co. ,   Schenectady,  N.  Y. 
EIGHTY-FOUR  MINUTE  PENDULUM,  by 
A.  P.  Adamson.    Rept.  on  Pifoject  Hermes,  Contract 
[DA  30- 11 5-0 RD- 23].    14  Fefc  52,  declassified 
17  Mar  58,   19p.  Technical  information  series  no. 
DF  52A0517. 
Order  from  LC  mi|2.  40,  ph$3.  30  PB  144  623 

This  repcrt  discusses  the  methods  and  the  physical 
picture  involved  in  calculating  the  characteristics  o* 
an  "84  minute  pendulum",  a  term  describing  a  cer- 
tain class  of  navigational  devices.    Includes  the  de- 
scription, an  analysis,  and  a  discussion  of  error  in 
the  system.    The  system  as  described  can  have  many 
sources  erf  errors.    A  prelimjlnary  investigation  in- 
dicates that  the  stabilizers  tijied  for  damping  the 
device  and  eliminating  the  oscillatory  would  seem  to 
make  the  steady  state  repcmse  errors  larger.    Further 
study  erf  the  investigations  dope  by  cxher  organizations 
should  be  done.   (See  also  PB  144  617) 


lant 


[General  Electric  Co. ,  Sch^ectady,  N.  Y.  ] 
EXPERIMENTAL  NORMAL  ?ORCE  COEFFIOENT 
AND  CENTER   OF  PRESSURE  FOR   SIMULATED 
STICK- FREE  CCNDITICNS  QF  PROPOSAL  VII;  AND 
PROPOSAL  VUio,  by  John  O.  Powers.   Rept.  on 
Project  Hermes,  Contract  [DA  30-115-ORD-23J. 
1  Aug  52,  declassified.  8p.  Hlermes  A-2  Aerodynamic 
data  menrx).  no.  20C. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  144  612 

Hermes  A-2  Aerodynamic  Specification  Memorandum 
#208  presented  a  theoretical  estimate  of  the  approxi- 
mated variation  of  stick-free  normal  force  coefficient 
and  center  of  pressure  as  a  function  of  Mach  number 
for  the  Proposal  VII  configuration.    The  present  mem- 
orandum (20Q  presents  the  experimental  values  of 
these  parameters  as  obtained  by  recent  si^)er8onic 
wind-tunnel  tests  at  the  Aberdeen  Proving  Ground  and 
the  Jet  Propulsion  Laboratory.  Experimental   values 
are  also  presented  for  a  Proposal  VII  type  configura- 
tion modified  by  a  10%  increase  in  each  of  the  fin 
dimensions.    This  configuration  is  here  denoted  as 
Proposal  VIIiQ. 


General  Electric  Co.  ,  Schenectady,  N.  Y. 
GIMBAL  GEOMETRY  AND  SERVO  ANALYSIS  FOR 
HA3B  ODOMETHl ,  by  J.  D.  M.  Cameron.  Rept.  on 
Project  [Hermes]  Contract  [DA  30-115-ORD-23]. 
27  May  53,  declassified  17  Mar  58,   19p.  Technical 
information  series  no.  DF53A0593. 
Order  from  LC  mi$2.  40,  ph^a  30  PB  144  621 

Repon  contains  gimbal  geometry  analysis,  which, 
when  combined  with  gimbal  servo  equations,  leads  to 
differential  equations  that  can  be  solved  for  table  po- 
sition errors  as  functions  of  time  if  missile  angular 
velocities  are  known.    Appendices  contain  pertinent 
trigonometric  identities,  discussion  of  Euler  angular 
velocities,  and  a  sample  calculation. 


[General  Electric  Co. ,  Schenectady,  N.  Y.  ] 
HA-2  TRIM  CHARACTERISTICS  WITH  TRAILING- 
EDGE  BARS  AS  CONTROLS  (XSSM-A-13),  by 
lohn  O.  PDwers.    Rent,  on  Projea  Hermes,   Contract 
[DA  30-115-ORD-23J.    4  Oa  52,  declassified 
28  May  58,  8p.   Hermes  A-2  Aerodynamic  data  memo. 
no.   lOG. 
Order  from  LC  ml$l.  80,  ph$l.  80  PB  144  613 

TTie  configuration  considered  in  this  memorandum 
differs  from  other  configurations  in  the  Hermes  Aera 
Data  Memo.  #10  Series  in  that  the  flap  type  controls 
have  been  replaced  by  a  new  type  of  aerodynamic 
control.    The  previous  memos  in  the  #10  series 
remain  valid  for  the  configurations  there  considered. 


General  Electric  Co,  ,  Schenectady,  N.  Y. 
HERMES  A-3B  INERTIAL  AZIMUTH  GUIDANCE, 
by  A.  P.  Adamson.  Rept.  on  Project  Hermes,  Con- 
tract [DA  30-115-ORD-23].  7  Apr  52,  declassified 
17  Nov  58,   13p.  Technical  information  series  no. 
DF  52A0535, 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  626 

A  discussion  of  the  possibility  of  using  an  inenial 
guidance  system  for  the  HA3B  azimuth  control  and  an 
analysis  of  the  performance  which  might  be  expected 
from  such  a  system.    Inertial  control  for  the  HA3B 
azimuth  control  is  sufficiently  attractive  so  that  it 
should  be  studied  carefully  and  Immediately  since  it 
may  provide  a  means  whereby  the  guidance  system 
maybe  greatly  simplified.    TTie  two  major  problems 
to  be  investigated  are:  (a)  What  gyro  drift  rate  must 
be  expected  in  the  missile,  (b)  How  can  the  azimuth 
odometer  be  aligned  before  takeoff. 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
HINGE  MOMENT,  NORMAL  FORCE,  AND  CENTER 
OF  PRESSURE  OF  THE  FINS  EXCLUDING  FIN 
EFFECT  ON  THE  BODY,  by  Helen  C.   Engvold  and 
Otto  Klima,  Jr.    30  Mar  53,   6p.    2  refs.    Hermes 
A-3A  Aerodynamic  Data  Memo.  44B. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  353 

This  memorandum  replaces  memoranda  44  and  44A 
and  may  be  used  to  estimate  the  hinge  moments  for 
the  Hermes  A-3A  missiles  through  #8^    Preliminary 
subsonic  wind-tunnel  tests  results  at  NACA  Langley 
Laboratory  on  a  model  (rf  the  Hermes  A-3B 
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and  free-flight  tests  d  a  somewhat  similar  fin  taken 
from  reference  2  have  made  it  possible  to  further 
refine  the  pnrevious  estimates.   A  more  rigorous  sub- 
sonic analysis  d.  the  effect  of  angle  of  attack  q  and 
angle  of  fin  deflection,  S,  (on  Ch     Qz,  and  center 
of  pressure  at  the  fin  force  than  has  been  made  here 
will  be  made  on  the  Hermes  A-3B  when  the  final 
NACA  Langley  tests  are  available.    The  normal- 
force  coefficients  given  in  this  memorandum  include 
only  the  actual  force  on  the  fins  and  do  not  include 
the  effect  of  the  fin  on  the  body;  hence  they  should 
not  be  used  in  trim  calculations.    Fin  forces  given  in 
memorandum  #3D  remain  valid  for  trim  calculations. 
The  effects  of  fin  elastic  defloctions  on  hinge 
moments  are  not  included  in  this  memo.   Although  it 
is  probably  not  necessary  to  evaluate  these  aero- 
elastic  effeas  for  the  success  of  A-3A  flights  through 
#8,  they  will  be  needed  to  apply  the  hinge  moment 
results  from  the  A-3A  firings  to  the  Hermes  A-3B. 
Without  a  knowledge  of  aeroelastic  affects,  the 
hinge-moment  measurements  that  are  to  be  made  on 
the  A-3A  full-scale  missiles  (to  aid  in  determining 
the  maximum  hinge  moments  expected  on  the  Hermes 
A -38)  will  be  of  little  use.    The  Douglas  people  are 
presently  evaluating  these  A-3A  aeroelastic  effects 
for  Mach  numbers  above  2. 0.    It  does  not  appear 
practicable  to  evaluate  these  below  M  -  2  except  by 
full-scale  flight  test,  where  results  with  high  and 
low  dynamic  pressure,  q,  may  yield  a  significant 
comparison. 


General  Electric  Co.  ,  Schenectady,  N.  Y. 
INERTIAL  GUIDANCE  SYSTEM  FOR  HERMES  A2, 
by  A.  P.  Adamson.   Rept.  for  1  Mar  51-1  Mar  52  on 
Project  Hermes,  Contract  [DA  30-115-ORD-23]. 
1  Mar  52,  declassified  25  Dec  58,  7p.  Technical 
information  series  no.   DF-51A0516. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  144  622 

Some  of  the  development  problems  which  must  be 
solved  in  this  data  folder  are  listed.    An  inertial 
guidance  system  should  be  technically  possible  for 
Hermes  A-2.    Such  a  system  would  have  military 
advantages  and  its  development  should  be  carried  out 
as  soon  as  possible. 


General  Electric  Co. ,  Schenectady,  N.  Y. 
INERTIAL  GUIDANCE  SYSTEMS,  by  A.  P.  Adamson. 
Rept.  on  Project  Hermes  [Contract  DA  30-115-ORD- 
23].  Oct  51,  declassified  17  Mar  58,   17p.  Technical 
information  series  no.   DF  51A0524 
Order  from  LC  mi$2.  40,  \h%Z.  30  PB  144  615 

An  inertial  guidance  system  which  might  be  suitable 
for  Hermes  A-2  and  Hermes  A- 3  guidance  is  con- 
sidered-   The  primary  aim  is  to  determine  whether 
such  a  system  is  feasible  and  to  explain  its  operation 
and  characteristic  so  they  are  easy  to  understand. 
The  system  discussed  seems  feasible  and  reasonably 
simple  though  quite  accurate  inertial  dements  are 
needed. 


[General  Electric  Co. ,  Schenectady,  N.  Y.  ] 
NORMAL  FORCE  COEFFIOENT  AND  CENTER   OF 
PRESSURE  WITH  ZERO  ELEVATOR  DEFLECTION 
PROPOSAL  VU,  by  Richard  E.  Geiger.  Rept.  on 


Project  Hermes,  Contract  [DA  30-115-ORD-23]. 
10  Sep  52,  declassified.  3p.  Hermes  A-2  (XSSM- 
A-13)  Aerodynamic  data  memo.  no.  21B. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  610 

This  memorandum  supersedes  A-2  Aera  Spec.  #21A. 
It  presents  a  revision  of  the  Prcposal  VII  stick-fixed 
(i.  e.  undeflected  elevator)  nornial  force  and  center  of 
pressure  previously  presented  in  that  memo.  The  re- 
vision is  based  on  supersonic  wind-tunnel  tests  of  the 
complete  configuration.  Memo.  #21 A  was  based  on 
linearized  theory  with  modified  bare  body  test  data. 


Generaf  Electric  Co.  ,  Schenectady,  N.  Y. 
PRELIMINARY  A4,  B-1  TRAJECTORY,  by  F.  Fay. 
Rept.  on  Project  Hermes,  Contract  [DA  30-115-ORD- 
23].   18  May  50,  declassified  17  Nov  58,   16p.  Tech- 
nical information  series  no.  DF  5OA05O9. 
Order  from  LC  mi|2.  40,  ph^.  30  PB  144  628 

A  trajectory  is  presented  here  for  the  A- 4,  B-1 
(wingless)  combination.    The  A-4  (German)  is  used  as 
a  booster  to  deliver  the  Hermes  B- 1  ramjet  to  the 
specified  launching  conditions  of  :  Mach  No.   —  4. 0, 
Missile  Attitude—  20o  (from  horiz. ),  Altitude— 
60, 000  ft. 


General  Electric  Co.    [Schenectady,   N.   Y.  ] 
ROLL  MOMENT  DUE  TO  FIN  DEFLECTION  AND 
AEROELASTIC  EFFECTS,  by  Otto  Klima,  Jr.  and 
Patricia  A.  Gill.    10  Mar  53,  declassified-    2p. 
Hermes  A-3A  Aerodynamic  Data  Memo.    39A. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  354 

This  memorandum  is  based  on  recent  wind-tunnel 
test  results  at  the  Hermes  A-3B  adjusted  to  apply 
to  the  Hermes  A-3A.   An  approximation  of  the 
aeroelastic  effects  is  also  included.    The  effect  of 
the  jet  vane  on  roll  moment  is  na  included.    This 
moment  may  be  calculated  using  Memoranda  16C 
and  16E. 


[General  Electric  Co. ,   Schenectady,   N.  Y.  ] 
ROLL  MOMENT  DUE  TO  NONSYMMETRY,  by 
O.  Klima,  Jr.   10  Mar  53,   Ip.    Hermes  A-3A 
Aerodynamic  Data  Memo.    39B. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  355 

Hermes  A-3A  Aerodynamic  memo  #39A  should  be 
used  for  rudder  e£fectiv«iess  in  roll.    In  addition  to 
the  roll  moment  caused  by  fin  deflection  a  nonsym- 
metrical attitude  of  the  missile  to  the  air  flow,  re- 
sulting from  a  roll  angle  and  an  angle  of  attack,  also 
introduces  a  roll  moment.   This  roll  moment  varies 
as  the  fourth  power  of  the  angle  of  attack  but  is  not 
appreciable  at  angles  below  10°.    Since  the  A-3A 
missiles  through  number  8  will  probably  not  experi- 
ence angles  of  attack  much  larger  than  10°,  this  non- 
symmetrical roll  study  will  not  be  continued  on  the 
A-3A.    If  the  free  flight  shoots  of  the  A-3A  reveal 
roll  difficulties  this  nonsymmetrical  effect  can  be 
investigated  at  that  time  using  Hermes  A-3B  wind 
tunnel  test  results.    The  report  is  here  quoted  in  its 
entirety. 
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General  Electric  Co. ,  Schenectady,  N.  Y. 
Si   DIGITAL  COMPUTER,   by  T.  R.  Green.    Rept.  on 
Project  Hermes.   Contract  [QA  30- 115-ORD-23]. 
29  Apr  52.  declassified  17  Mar  58.   29p.    Technical 
information  series  no.   DF  5)A0545. 
Order  from  LC  mi$2.  70,  phl4.  80  PB  144  616 

Part  I  erf  this  report  develop$  a  theory  for  determining 
by  digital  computer  the  four  corrections,   range  and 
azimuth  displacement,  azimuth  velocity,  and  time 
correction  for  initiating  tern^inal  straight  line  flight.    / 
This  part  also  contains  a  coitiputer  flow  diagram. 
Part  II  introduces  dimension$l  analysis  for  displace- 
ment,  range,  desirable  parameters,  as  well  as  pulse 
values.    Average  error  is  injthe  order  of  64  feet.   This 
error  lowered  to  42  or  31  fe^t  with  additional  adjust- 
ment as  described  in  the  genleral  introduction. 


General  Electric  Co.,  Schenectady,  N.  Y 


SKIN  TEMPERATURE  AND 


COOLING  ANALYSIS 


OF  THE  COMBUSTION  CHAMBER  WALL  AND 
NOZZLE  OF  THE  HERMESl  B-1  VEHICLE,  by 
I.  H.  Edelfelt  and  N.  C   Widieck.    Repc.  on  Project 
Hermes,  Contract  [DA  30-n5-ORD-23].   Oct  48, 
declassified  17  Mar  58,   12p.|  6  refs.    Technical  infor- 
mation series  no.  DF-49-GLi-65, 
Order  from  LC  mi  $2.  40,   ph  13.  30  PB  144  607 

The  transient  and  equilibriutr  temperatures  erf  the 
Hermes  B-1  combustion  chaitiber  and  exhaust  nozzle 
are  calculated  for  design  flight  conditions.    The  re- 
sultant temperatures  indicate  that  some  means  of 
nozzle  cooling  is  required  td  prevent  tailpipe  burnout. 
Two  means  erf  nozzle  cooling  are  investigated  theoret- 
ically; namely,  air  cooling  by  annularly  ducted  ram 
air,  and  procection  by  mean$  at  fuel  additives.    It  is 
found  that  the  two  methods  i«  combination  will  prevent 
equilibrium  temperatures  from  exceeding  ISOO*'  F. 


[General  Electric  Co.  ,  ScHenectady,  N.  Y.  ] 
STATIC  STABILITY  MARGBN  FOR   ROUNDS  1-4 
(NEAR  VERTICAL  TRAJEGTORY),  by  O.  Klima,  Jr. 
and  S.  K.  Hellman.   Rept.  ofi  Project  Hermes,  Con- 
tract [DkA  30-115-ORD-23].  '26  Aug  52,  declassified. 
5p.   4  refs.  Hermes  A-3A  Aerodynamic  data  memo. 
na   14A.  , 

Order  from  LC  mi$l.  80,  ph($l.  80  PB  144  619 


T 


This  menwrandum  supplemints  Aero.  Spec,  Memo. 
14.    It  gives  the  possible  range  of  static  stability 
margin  for  the  A-3A  nrussile  during  the  powered  flight 
portion  of  Rounds  1-4  (near  vertical  trajectory).    The 
static  stability  margin  given  in  this  memorandum  is 
based  on  the  most  recent  center -of-pressure  results 
for  the  complete  missile  as  presented  in  memorandum 
24E  and  includes  calculated  effects  of  elasticity,  air 
temperature  effects,  and  tolerances  on  center  of 
gravity  and  center  of  pressure  locations.    All  this 
data  is  for  the  near-vertical  power-on  trajectory  of 
the  first  four  rounds  of  the  A-3A- 
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General  Electric  Co. ,  Schenectady,  N.  Y. 
SUMMARY  OF  A4,  B-1  TRAJECTORIES,  by 
F.  Fay.    Rept.  on  Project  Hermes,  Contract 
[DA  30-115-ORD-23].    [1950]  declassified  17  Mar  58, 
47p.    Technical  information  series  no.  DF  50A0514. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  144  630 


The  results  of  a  number  of  Hermes  A-4,  B-1  tra- 
jectories are  included  with  a  brief  resume  of  the 
general  purpose  of  each.    For  reference  the  trajec- 
tories have  been  given  Roman  numerals  correspond- 
ing to  their  chronological  order.   On  the  following 
p)age  a  plot  d  each  has  been  made  in  x-y  coordinates. 
In  trajectories  I  and  II  a  modified  A4  was  used  as  a 
booster.    Tliis  is  the  same  A4  that  was  incorporated 
in  the  Hermes  II  Ram  and  is  designated  here  as  A4 
(modified).    A  standard  A4  was  assumed  for  trajec- 
tories III,  IV,  and  V. 


General  Electric  Co.,  Schenectady,  N.  Y. 
SUMMARY  OF  HERMES  B-1  TEST  VEHICLE 
DRAWINGS,  by  K.  I.  Igler.  Rept.  on  Project  Hermes, 
Contract  [DA  30-115-ORD-23].  Sep  50,  declassified 
17  Mar  58,  20p.  Technical  information  series  no. 
DF  50A0510. 
Order  from  LC  mi$2.40,  ph$3.30  PB  144  629 


[General  Electric  Co.  .  Schenectady,  N.   Y.  ] 
SUPERSONIC  ELEVATOR  NORMAL  FORCE  -  PROP. 
VII,  by  R.  E.  Geiger.  Rept.  on  Project  Hermes,  Con- 
tract [DA  30-115-ORD-23].  9  Oct  52,  declassified. 
7p.  Hermes  A-2  Aerodynamic  data  memo.  no.   17F. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  611 

This  nKHwrandum  presents  supersonic  elevator 
normal  force  characteristics  for  the  Proposal  VII 
configuration.    It  supplements  the  previous  memos  of 
this  series  which  remain  valid  for  their  respective 
configuratiortfe.    During  April,   1952  an  experimental 
investigation  of  the  8i^>ersonic  elevator  normal  force 
characteristics  of  the  Hermes  A-2,  Proposal  VII  con- 
figuration was  conducted  at  the  Aberdeen  Proving 
Ground.  The  test  data  have  been  reduced  and  the  ele- 
vator normal-force  characteristics  calculated.    This 
menrK>randum  presents  the  results  of  these 
computations. 


General  Electric  Co.  ,  Schenectady,  N.  Y. 
TRANSIENT  TEMPERATURE  OF  INTRA-WING 
ANTENNA  LEAD,  by  W.   W.   Fischer.   R^t.  on 
Project  Hermes,  Contract  [DA  30-115-ORD-23]. 
Dec  50,  declassified  25  Dec  58,   19p.  3  refs.  Tech- 
nical Information  series  no.   DF  5OA0520. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  144  632 

The  transient  temperature  of  a  proposed  antenna  lead 
between  the  wing  skins  has  been  calculated  for  two 
possible  conditions.    For  flight  times  of  nnore  than 
two  minutes  duration,  after  separation  from  the  A4 
booster,  a  rigid  co- axial  antenna  lead  must  be  used  to 
prevent  failure  of  the  lead.    Aluminum  tube  with,  ce- 
ramic spacers  for  the  inner  conductor  would  provide 
a  satisfactory  arrangement  for  flight  times  up  to  8 
minutes.    Supports  for  the  lead  should  be  minimized 
both  in  quantity  and  cross- sectional  area  and  be  made 
<rf  thermally  non-conducting,  heat-resistant  material. 


[General  Electric  Co. ,  Schenectady,  N.  Y.  ] 
TRIM  NORMAL- FORCE  COEFFICIENT  AfO    ELE- 
VATED DEFLECTION  FOR  TRIM  FOR  COMPLETE 
MISSILE  —  PROPOSAL  VU,  by  R.   E.  Geiger.   Repc. 
on  Project  Hermes,  Contract  [DA  30- 1 15  -  OR  D- 23  J. 
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16  Sep  52,  declassified-  7p.  3  refs.  Hermes  A-2 
(XSSM-A-13)  Aerodynamic  data  memo.  no.  lOE. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  144  608 

This  memorandum  which  supersedes  Memorandum 
lOD,  presents  revised  supersonic  trim  normal  force 
and  elevator  deflections  for  the  Proposal  VII  configu- 
ration as  described  in  Hermes  A-2  Aerodynamic  Data 
Memoranda  20B  and  lOD.    The  revision  is  based  on 
supersonic  wind-tunnel  tests  of  the  complete  configu- 
ration.   The  data  previously  presented  in  Memo  lOD 
were  based  on  theory  and  modified  bare- body  test 
data. 


High  Altitude  Observatory,  Boulder,  Colo. 
SCIENTIFIC  REPORT  NO.   1,  by  James  W.  Warwick. 
Rept.  for  14  Apr-13  July  58  on  Contract  AF 
19(604)3872.    1  Oct  58,  21p.    5  refs.   AFCRC-TN- 
58-392;  AD- 160  848. 
Order  from  LC  mi  J2.  70,  phV4.  80  PB  137  7% 

A  secular  change  took  place  in  the  spin-fading  rate 
during  the  three  weeks  of  observaticMi  of  the  radio 
transmissions  from  Sputnik  I,   between  4  Oct  and 
24  Oct  57.    This  effect  allows  a  determination  of 
atmospheric  density  near  the  perigee  point.    For  an 
assumed  atmospheric  scale  height  of  30  kilometers, 
we  derive  a  value  3.  8  x  10"  ^^  gm.  cm"^  for  the 
density  at  220  kilcwneters.    Some  fluctuations  in  the 
spin  decay  appear  to  be  real,  and  may  result  from 
small  changes  in  the  orientation  of  the  spin  axis  within 
the  satellite.    An  alternative  interpretation,  in  terms 
of  charged  drag  resulting  from  motion  of  the  satel- 
lite through  the  ionospheric  plasma,  requires  a 

charge  of  at  least  10^  volts  on  the  satellite.    This 
charge  might  be  acquired  in  the  auroral  zone. 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
ORDNANCE  LOGISTICS  STUDIES.   IL   SECONDARY 
ITEM  SUPPLY  CONTROL,  by  Herbert  P.  Galliher. 
Interim  technical  rept.  no.  9  on  Fundamental  Investi- 
gations in  Methods  of  Operations  Research,  Contract 
DA  19-020-ORD-2684.  Aug  58.  99p.  2  refs. 
Order  from  LC  mi $5.  40,  ph$15.  30         PB  138  575 

This  is  a  further  report  of  an  operations  research 
study  being  conducted  for  the  Field  Service  Division  of 
the  Office  of  the  Chief  of  Ordnance.    The  general  ob- 
jective of  the  study  has  been  to  develop  improved  de- 
cision-rules for  controlling  stocks  of  secondary  items 
(primarily  repair  parts),  especially  in  respect  to  the 
incidence  of  stock- shortages,  the  size  of  inventories 
and  the  costs  of  stocking  and  replenishment. 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
TEMPERATURE  MEASUREMENT  WITH  LEAD 
SULFIDE  CELLS,  by  W.  W.   Scanlon,  L.  G.  Mundie, 
and  P.  W.  Shadle.  20  Mar  50,   12p.  NOLM  10830. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  030 

With  lead  sulfide  cells  it  is  possible  to  measure 
quickly  and  accurately  the  skin  temperature  of  an 
object  from  room  temperature  to  400°  or  500°C  pro- 
vided care  is  taken  to  standardize  the  surface  emis- 
sivity.    Temperatures  which  exist  for  one  or  two 


seconds  can  be  measured  with  an  accuracy  of 
to.  220C  at  30OC,  and±0. 02OC  at  80OC.    Tempera- 
tures wh  ich  exist  for  only  a  few  tens  of  microseconds 
can  be  measured  with  accuracies  of  ±  8oc  at  160*X3 
and  ±  20C  at  2  lO^C.    (Author) 


Naval  Research  Lab.,  Washington,  D.  C. 
THE  INFLUENCE  OF  TEMPERATURE  ELEVATION 
ON  THE  PENETRATION  OF  MISSILES  INTO 
COPPER  TARGETS,  by  W.  J.  Ferguson  and 
K.  R.  McKinney.  Interim  rept.  19  Nov  59,  Up. 
2  refs.  NRL  rept.  5407. 
Order  from  LC  mi$2.40,  ph$3,30         PB  143  406 

One-elght-inch-diameter  tungsten  carbide  spheres 
were  fired  into  thick  copper  targets  at  room  tempera- 
ture and  at  800OF  at  velocities  from  less  than  1000  to 
5000  ft/sec.  It  is  shown  that  the  depth  of  penetration, 
crater  diameter,  and  volume  of  urget  material  dis- 
placed increase  as  a  consequence  of  the  elevation  of 
the  temperature.  The  depth  of  penetration  of  the  mis- 
sile and  the  volume  of  target  material  displaced  are 
essentially  independent  of  cracking  and  breakup  of  the 
missile  until  extensive  fracturing  makes  it  impossible 
to  ascertain  from  visual  observation  that  the  missile 
was  probably  spherical.  (Author) 


Picatinny  Arsenal,  Dover,  N.  J. 
ENGINEERING  OF  EQUIPMENT  FOR  MASS  PRO- 
DUCTION OF  M9  MORTAR   PROPELLANT,  by 
F.  A.  Handville.  Dec  59,  30p.  3  refs.  Technical 
rept.  DB-TR:  2-60. 
Order  from  LC  mi$2.  70,  phH  80  PB  144  738 

Studies  were  conducted  which  indicated  the  feasibility 
of  using  ball  powder  as  a  replacement  or  alternate  to 
M9  flake  propellant  both  for  the  ignition  charge  and 
for  the  propellant  Increments  for  the  Cartridge,  HE, 
M362  for  the  81  ram  mortar. 


Picatinny  Arsenal,  Dover,  N.  J. 
AN  ULTRASONIC  METHOD  FOR  THE  ACCEPT- 
ANCE TESTING  OF  TUNGSTEN  CARBIDE  CORES 
(PHASE  D.  by  David  Stein.  Nov  58,   18p.  2  refs.  Tech- 
nical rept.  DE-TR:  8-58;  AD- 207  673. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  138  508 

Size  and  location  of  defect  indications  observed  ultra- 
spnically  correlated  consistently  with  the  general  size 
and  location  of  flaws  revealed  by  sectioning  or  frac- 
ture of  cores.    The  test  results  indicated  that  ogive 
flaws  may  be  more  critical  in  determining  ballistic 
behavior  than  body  flaws. 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
THE  STUDY  OF  ROCKET  SLED  SLIPPER  WEAR 
PROBLEMS,  by  J.  S.  Arnold,  T.  D.  Witherly,  and 
C.  T.  Vincent.    Rept.  on  Contract  AF  29(600)1516.    , 
Oct  59,   59p.    2  refs.    AFMDC-TR-59-38. 
Order  from  LC  mi  $3.  60,  ph$9.  30  PB  144  595 

In  the  use  of  rocket -propelled  track  vehicles,  the 
wear  erf  the  sliding  bearing  (slipper)  which  is  the 
contact  between  the  vehicle  and  the  track  has  some- 
times led  to  component  failures.    Methods  of  reducing 
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this  wear  include  the  use  at  tiAck  coatings  and  wear- 
resistant  slipper  materials,    pour  metal  coatings 
(aluminum,  lead,  zinc,  and  tiU  babbitt)  were  tested 
with  stainless  steel  and  molybdenum  sliders  on  the 
AFMDC  track  (HoDoman  Air  Force  Base)  at  2500 
ft/sec  for  2000  ft.    Of  these  coatings,  zinc  was  the 
most  effective  and  reduced  the  wear  rate  of  the 
slipper  material  to  approximately  one-fifth  that  ob- 
served on  the  bare  rail,  a  reduction  well  within  the 
problem  specification.    Two  nonmetaliic  coatings, 


Utah  U.  ,  Salt  Lake  aty, 
PROPAGATION  CHARACTERISTICS  OF   DETONA- 
TION GENERATED  PLASMAS,   by  L.  L.  Udy.    Rept. 
on  Contract  AF  18(603)100.    30  June  58.   35p.  6  refs. 
AFOSR-TN-58-754;  AD- 201  6l3. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  138  177 

Electrical  conduction  measurements  were  made  in  the 
highly  ionized  plasma  region  produced  by  detonating 
high  explosives.    The  plasma  was  determined  to  origi 
nate  directly  from  reaction  at  the  high  explosive 
rather  than  from  thermal  ionization  associated  with 
the  accompanying  shock  wave^    The  mechanism  al  con- 
duction was  considered,  and  |t  was  shown  that  elec- 


tron flow  through  the  plasma 
all  of  the  current. 


accounted  for  practically 


Watertown  Arsenal  Labs.  ,  Mass. 
MAGNETIC  INSPECTION  OP  PROJECTILES  BY 
INDUCTION  TECHNIQUES,  by  Patrick  C  McEleney 
and  Vincent  H.  Early.    Rept.  pn  Improved  Magnetic 


Inspection  Control  Procedurejs 
WAL  TR- 145/18. 
Order  from  OTS  $0.  50 


Nov  59.   ISp.   1  ref. 
PB  161  328 


An  Automatic  Flaw  Detector  lor  projectiles  utilizing 
the  magnetic  induction  method  for  inspection  of  high 
explosive  shell  bodies  and  artmor-piercing  shot  <rf 
sizes  75mm  through  120mm.    This  report  discusses 
over-all  principles  of  operation,  explams  electro- 
mechanical and  electronic  circuits,  defines  present 
status  d  equipment  and  makes  recommendations  for 
future  work. 


Sanitation  and  Sa 


ety  Engineering 


Washington,  D.  C. 


Bureau  of  Yards  and  Docks 
INSTALLATIONS- -GENERAL.    INSECT  AND 
RODENT  CONTROL.    1  Feb  56,    176p.    Technical  pub. 
NAVDOCKS  TP-Pu-2,   supersedes  issue  erf  15  May  53; 
Air  Force  Manual  no.  85-7;  Army  Technical  manual 
no.  5-632,   superseded  issu4  erf  7  Oct  47. 
Order  from  OTS  J3.  00  PB  161  357 

This  manual  discusses  the  dontrol  of  insects,   rodents, 
and  other  pests  at  Department  of  Defense  installations. 
Special  emphasis  is  placed  on  the  supervision  and 
execution  of  measures  recommended  for  the  control  of 
pests  that  affect  the  health,  efficiency,  and  morale  of 
those  residing  at  installations,  or  that  damage  and 
destroy  property,  including  stockpiles  of  supplies. 


Measures  include  water  management  for  mosquito 
control,  termiteproofing,   ratproofing,  chemical  treat- 
ment of  wood  and  soil,  fumigation  of  commodities, 
application  al  residual  and  other  types  of  sprays,  ap- 
plicaticxi  of  insecticldal  dusts,  and  trapping  and  baiting 
for  rodent  control.    Included  among  pests  that  must  be 
controlled  are:   mosquitoes,  flies,  fleas,   lice,  ticks, 
chiggers,  bed  bugs,  cockroaches,  foliage -feeding 
insects,   scale  insects,  aphids.  stored -product  pests, 
termites,  wood  borers,  fungi,  rats,  mice,  field 
rodents,  and  predatory  animals. 


Naval  Radiological  Defense  Lab. ,  Son  Francisco, 

Calif. 
FEASBlLnV  AND  APPLICABILITY  OF  ROOF 
WASHDOWN  SYSTEM,  by  W.  S.   Kehrer  and 
M.  B.  Hawkins.  7  May  58,  42p.   12  refs.  Research 
and  development  technical  rept.  USNRDL-TR-232. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  144  801 

The  feasibility  and  applicability  of  a  washdown  or 
water  curtain  system  against  radioactive  fallout  for 
building  roofs  were  evaluated,  based  on  the  results  of 
a  water  requirenaents  experiment  plus  presently  avail- 
able information.    The  system  was  found  to  be  both 
feasible  and  applicable.    The  evaluation  is  based  on 
commercially  available  components,  inclu-'ing  the  test 
surfaces.   However,  some  thoughts  are  also  given  on 
a  new  general  design  of  buildings  and  on  roofing  sur- 
faces to  be  devel<^)ed  to  obtain  optimum  roof  wash- 
down  effectiveness. 


Ship  Buildina 


Battelle  Memorial  Inst. .  Columbus,  Ohio. 
EVALUATION  OF  WELD- JOINT  FLAWS  AS  INITI- 
ATING POINTS  OF  BRITTLE  FRACTURE,  by  R.   P. 
Sopher,  A.  L.  Lowe,  Jr. ,  and  P.  J.  Rieppel.    Rept.  on 
Contract  NObs -61748.    29  Aug  58.  56p.  5  refs. 

SSC-107. 

Order  from  OTS  $1.  50  PB  161  323 

A  study  of  conditions  needed  for  initiation  of  a  biittle 
fracture  from  flaws  4  in.  or  less  in  length.    If  local 
stresses  are  high  in  the  vicinity  of  a  flaw,   then  the 
applied  stress  may  be  low  when  brittle  fracture  initi- 
ates from  that  flaw  provided  that  the  steel  is  at  or 
near  the  nil  ductility  temperature.    Stress  conditions 
that  are  expected  to  exist  in  ship  structures  were  in- 
corporated in  the  test  specimen. 


David  Taylor  Model  Basin,  Washington,  D.  C. 
POWERING  CHARACTERl^nCS  FOR  A  LIBERTY 
SHIP  PROPELLED  BY  OUTBOARD  TYPE  PROPUL- 
SION UNITS,  MODEL  3748-1,  by  B.  Nakonechny  and 
A.  H.  Weaver,  Jr.  Jan  58,  22p.  3  refs.  Rept.  1263. 
Order  from  LC  mi$2.70,  ph$4.80         PB  144  644 

The  David  Taylor  Model  Basin  conducted  experiments 
on  a  model  of  a  Liberty  ship  to  determine  (1)  the 
number  of  outboard-type  marine  propulsion  units 
needed  to  propel  the  ship  at  speeds  of  8  and  10  knots, 
(2)  the  best  locations  along  the  second  deck  for  install- 
ing the  units ,  and  (3)  the  optimum  axis  of  rotation  of 
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the  propeller.  It  was  concluded  from  the  tests  that  at 
least  three  units  are  required  for  a  speed  of  8  knots 
and  five  units  for  a  speed  of  10  knots;  that  there  are 
seven  satisfactory  locations  for  installing  the  units; 
and  that  the  optimum  axis  of  rotation  for  the  propeller 
is  zero  degree  (parallel  to  centerline  of  ship)  in  all 
locations  except  one.  It  was  also  recommended  that  a 
suitable  plate  be  fitted  on  the  full-scale  propulsion 
units .  (Author^ 


Illinois  U.  ,  Urbana. 
PRELIMINARY  STUDIES  OF  BRITTLE  FRACTURE 
PROPAGATION  IN  STRUCTURAL  STEEL,  by  W.  J. 
Hall,  W.  G.  Godden  and  O.  A.  Fettahlioglu.    Rept.  on 
Contracts  NObs-(65790,  72046).    15  May  58,  91p. 
17  refs.    SSC-Ul. 
Order  from  OTS  $2.  25  PB  161  325 

Tests  were  conducted  to  obtain  information  concerning 
the  crack  speed  and  the  strain  distribution  in  a  mild 
steel  plate  during  brittle  crack  propagation.    The 
adopted  specimen  consists  of  an  insert  plate  welded  to 
pull  plates  mounted  in  the  testing  machine.    The  plate 
is  cooled  with  dry  ice.  and  impact  drives  a  wedge  into 
a  notch  in  the  edge  of  the  specimen.    Crack  speeds 
ranging  from  1150  to  5900  fps  were  recorded;  absolute 
peak  elastic  strains  as  high  as  0.  002500  in.  per  in. 
were  recorded  in  the  vicinity  erf  the  fracture  with 
negligible  jjermanent  set  remaining  after  the  fracture. 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
THE  INVESTIGATION  OF   RADIOISOTOPES  FOR 
THE  INSPECTION  OF   SHIP  WELDS,   by  E.   L. 
Criscuolo,  D.  P.  Case,  and  D.  Pblansky.    28  Feb  58, 
64p.   12  refs.    SSC-110. 
Order  from  OTS  $1.  75  PB  161  324 

A  study  was  conducted  that  explored  the  potentialities 
of  radioactive  isotopes  for  the  insp>ection  of  welds  in 
ship  structures.    Various  parameters  were  investi- 
gated to  determine  an  opximum  radiographic  technique 
for  the  insp)ection  of  hull  welds  of  1/2-  to  2-in.  plate. 
Technique  and  sensitivity  curves  for  thulium,   iridium, 
cesium,  and  colbalt  are  included.    For  the  insp>ection 
of  welds  in  1/2-in.  to  1-in.  thick  plate,   iridium  is  the 
most  promising  isotop)e.    A  px>rtable  exposure  con- 
tainer for  iridium  has  been  develop>ed. 


Swarthmore  Coll. ,  Pa. 
WELD  FLAW  EVALUATION,  by  Samuel  T.  Carpenter 
and  Roy  F.  Linsenmeyer.    Final  rep*,  on  Contract 
NObs-72060.    29  July  58,  122p.    14  refs.    SSC-105. 
Order  from  OTS  $2.  75  PB  161  322 

This  repxjrt  is  an  evaluation  of  the  ability  of  weld 
flaws  to  initiate  brittle  fracture.    It  deals  with  brittle 
fracture  mechanics,  static  tests  on  flawed  butt  welds, 
static  and  dynamic  tests  on  small  butt  weld  flaws  with 
and  without  residual  stress,  and  static  tests  on  weld 
flaws  in  a  controlled  field  of  high  residual  stress. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


Rodman  Lab. ,    vVatertown  Arsenal,   Mass. 
EVALUATION  OF  SEVERAL  TOOL- LIFE  TESTING 
TECHNIQUES,  by  Roy  Mennell  and  Edwin  A.  Jeffery. 
Dec  58,  39p.    9  refs.    Rept.  no.  RPL  23/5. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  138  506 

During  testing,  tool  rake  angles,  cutting  speed,  and 
depth  of  cut  were  varied  and  other  machining  vari- 
ables controlled  or  randomized.   Accelerated  tool- 
life  criteria  evaluated  include:  wear -land  on  the 
flank  face  cf  the  cutting  tool,  percentage  increase  in 
feed  force  on  the  cutting  tool,  and  surface  finish  of 
the  vworkpiece. 


Rutgers  [State]  U.  [New  Brunswick.  N.  J.  ] 
PRELIMINARY  STUDY  ON  JUMPING  AND  RUNNING 
TYPES  OF  LOCOMOTION,  by  R.  K.  Bemhard. 
July  58,  54p.   12  refs.    Land  Locomotion  Research 
Branch  rept.  no.  43;  AD- 220  980. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  540 

Running,   leaping,  galloping,   bouncing  and  jumping 
motions  are  analyzed  from  theoretical  considerations 
for  their  applications  to  vehicle  propulsion.    The  the- 
ory is  then  substantiated  by  test  data  taken  from  a 
laboratory  analogue  of  various  oscillatory  motions. 
Cross-country  sp)eeds  on  the  order  of  20-30  mph  are 
proved  feasible  compared  to  the  5-10  mph  sp)eeds  ob- 
tainable by  present  wheeled  and  tracked  vehicles. 
Since  the  oscillations  may  be  uncomfortable  to  the 
vehicle  op)erator,   various  isolaticm  systems  are 
proposed.    (Author) 


Engines  and  Propulsion  S)^stems 


Applied  Physics  Lab.,  Johns  Hopkins  U. ,  Silver 

Spring,  Md. 
TABLE  OF  LEGENDRE  FUNCTIONS  FOR  COMPLEX 
ARGUMENTS,  by  M.  E.  Lyman.    Rept.  on  Contract 
NOrd-7386.    10  Dec  58,  25p.    2  refs.    TG-323; 
AD- 209  360. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  718 

These  calculations  were  made  on  the  Univac  Scien- 
tific 1103A  Computer,   using  the  subroutine  written  for 
the  calculations  of  rocket  instability.    Since  precision 
was  not  required,  no  attempx  has  been  made  to 
minimize  loss  of  accuracy. 


Arnold  Engineering  Development  Center,  TuUahoma, 

Tenn. 
EVALUATION  OF  HOT-WATER-DRIVEN  DIFFUSER 
EJECTORS,  by  R.  P.  Rhodes.  Rept.  on  ARO,  Inc. , 
Contract  AF  40(600)800.  Nov  59,  32p.  3  refs.  AEDC- 
TN-59-127,  AD- 227  981. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  144  415 
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Exploratory  investigatloiis  were  conducted  to  evaluate 
the  performance  of  various  diffuser- ejector  configu- 
rations driven  by  water  rteated  to  the  saturation  tem- 
perature.   The  apparatus  consisted  of  a  nozzle 
mounted  axially  in  a  cylii^dricaJ  diffuser,  which  was 
connected  to  an  exhaust  system.    A  pressure  vessel 
was  provided  in  which  th«3  water  was  collected  and 
heated-    Tests  were  cond|>cied  using  nozzle  configura- 
tions having  water  flows  tanging  from  0.  39  to  3.  99 
lb/ sec  at  a  driving  pressi^e  of  200  psia  in  combina- 
tion with  6,  8.  and  10-in.   diffusers.    At  this  fixed 
driving  pressure,  the  ma$s  flow  at  water  per  unit  dif- 
fuser area  was  found  to  be  the  controlling  parameter 
As  this  parameter  was  increased,  the  maximum  rise 
ratio  of  the  ejector  decreased,  and  the  cell  pressure 
increased.    Lowering  the  driving  pressure  reduced 
the  minimum  cell  pressure  but  also  reduced  the  pres- 
sure rise  ratio  across  thtj  diffuser.    A  maximum 
ejector  rise  ratio  of  4.  2  a(nd  a  minimum  cell  pressure 
of  0.  22  psia  were  achieve^  during  the  course  of  this 
investigation.  ; 


BalUstic  Research  Labs  j,  Aberdeen  Proving 

Ground,  Md.  I 

THE  PREPARATION  OF  $,3,3,-TRIS 
(NITRATOMETHYL)-PROrENE-l  AND  3.3-BIS 
(NITRATOMETHYL)-BUTtNfE-l,  by  Lester  P.  Kuhn 
and  Alan  C.  Duckworth.  A|ug  59,  Up.  4  ref s .  Memo, 
rept.  no.  1230. 
Order  from  LC  mi$2.40,  ph$3.30         PB  144  729 


The  synthesis  of  two  new  Vinyl  compounds  containing 
nitrate  ester  grouj)s  and  h«ving  the  structures 

CHj  =  CHC(CH2<^N02)3  an<J  CH2  «CHC(CH20N02)2  CH3 
is  described.   Many  of  the  intermediates  involved  in 
the  preparation  of  these  compounds  are  also  described 
for  the  first  time  in  this  r^pon. 


tine,  M. 


Detroit  Arsenal,  Center  Line,  Mich. 
LOW  TEMPERATURE  TE^T  OF  THE  RELOCATED 
CRANKCASE  OIL  DIAPHRAGM  BREATHER  ASSEM- 
BLY, by  Milton  C.  DuBay.   25  Nov  57,  24p.  Rept.  no. 
4025  (Final);  AD- 156  378. 
Order  from  LC  mi$2.70,  ph$4.80         PB  144  760 

The  object  of  this  test  was  to  determine  whether  freez- 
ing of  a  relocated  crankcas«  oil  diaphragm  breather 
assembly,  as  installed  on  Che  AVI  1790-8  engine,  can 
be  obtained  at  the  low  temperature  of  minus  40  F. 


Diamond  Ordnance  Fuze  Labs, ,   Washington,   D.  C. 
A  TRANSISTORIZED  TELEMETER  FOR  THE 
MEASUREMENT  OF  ROCKET- MOTOR  PRESSURE 
ON  THE  APG  STATIC  SPIN  STAND,  by  Walter  L. 
Gieseler.    10  Apr  59,  12p.    1  ref.    TR-728; 
AD-219  322. 
Order  from  LC  mi$2.  40,  p^i$3.  30  PB  144  664 
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A  telemeter  has  been  developed  for  determining 
rocket -motor  pressures  during  tests  on  the  static 
spin  stand  of  the  Ballistic  Research  Laboratories  at 
Aberdeen  Proving  Ground.   This  device  is  designed  to 
telemeter  pressures  up  to  4bout  2000  psi,  and  to  with- 
stand spin  rates  of  about  200  rps.    The  circuit  design 
and  test  results  are  given.    (Author) 


Propulsion  Research  Lab. ,  Polytechnic  Inst,  of 

Brooklyn,   N.   Y. 
A  NON-LINEAR  NON- STEADY  AEROTHERMO- 
CHEMICAL  ANALYSIS  OF  COMBUSTION  INSTA- 
BILITY IN  A   ROCKET  CHAMBER,   by  Henry  Berger 
Rept.  on  Contract  AF  49(638)165.    1  May  59,   83p. 
16  refs.    Technical  note  PRL-TN-59-5;  AFOSR-TN- 
59-703. 

Order  from  LC  mi$4.  80,  ph$13.  80  PB  144  500 

In  this  report  the  fundamental  equations  are  carefully 
derived.    The  assumptions  necessary  to  obtain  an 
approximate  quasi -one-dimensional  system  of  equa- 
tions are  explained.    The  characteristic  equations  are 
then  derived;  their  final  form  is  changed  slightly  in 
order  to  suit  the  numerical  procedures.    The  steady 
state  gas  flow  conditions  constitute  the  initial  condi- 
tions of  the  problem.    Various  steady  state  equations 
are  derived  and  the  stability  of  some  of  these  in  dif- 
ference form  is  considered  briefly.    The  special 
problems  arising  from  the  use  of  a  zero  initial  veloc- 
ity at  the  injector  are  analysed  in  detail.    Use  of  an 
integrated  form  of  the  energy  equation  is  made  in 
avoiding  some  of  these  difficulties.    Numerical  re  - 
suits  are  obtained  by  using  representative  estimates 
for  some  of  the  parameters  and  are  presented  graph- 
ically.   A  rigorous  method  of  numerical  integration 
of  the  non-steady  equations,  differing  from  the 
standard  characteristic  method  common  in  gas  dy- 
namics analyses,   is  examined.    Its  advantages  are 
considered  and  sample  numerical  calculations  are 
presented. 


Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  erf 

Tech. ,  Pasadena. 
SPRAY  COMBUSTION  THEORY,  by  F.  A.  Williams. 
Technical  rept.  no.  26  on  Contract  DA  04-495-ORD- 
446.  Aug  58,  20p.   4  refs.  AD- 203  610. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  137  529 

TTie  coupled  steady- state  equations  of  motion  at  a  sta- 
tistical ensemble  of  spherical  droplets  and  a  coexisting 
multicomponent  reacting  gaseous  continuum  are  de- 
rived under  the  assumption  that  the  induced  random 
fluctuations  in  the  properties  of  the  fluid  are  negligible. 
These  equations  are  reduced  to  a  form  appropriate  for 
describing  the  one- dimensional  flow  of  a  fluid  contain- 
ing a  spray  which  is  stationary  with  respect  to  the  gas. 
The  burning- rate  eigenvalue  problem  for  one-dln^n- 
slonal  heterogeneous  combustion  process  of  the  type 
A-^nB  is  formulated,  and  an  analysis  for  sprays  com- 
posed of  uniform  droplets  illustrates  the  prqjertles  of 
the  eigenvalue.    An  approximate  analytical  solution  for 
the  burning  velocity  is  shown  to  be  in  numerical  agree- 
ment with  experiments  on  tetralin.  (See  also  PB  136  043) 


Sundstrand  Machine  Tool 


Sundstrand  Turbo  Div. 

Co.  [Pacoima,  Calif.  ] 
SELECTED  SCALING  PROCUDURES  FOR   LIQUID- 
FUEL  ROCKET  ENGINES,  by  S.  S.  Penner.  Tech- 
nical note  no.  6  on  Contract  AF  18(603)107.  31  Mar  58 
17p.  5  refs.  S/TD  no.    1241;  AFOSR-TN- 58-416; 
AD- 158  219. 
Order  from  LC  miJ2.  40,  phJ3.  30  PB  144  656 

In  previous  technical  notes,  we  have  considered  the 
devd  cement  of  scaling  procedures  for  liquid- fuel 
rocket  engines  with  maintenance  of  con:^)lete  simi- 
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Urity  for  all  Important  operating  variables,  and  also 
the  special  case  in  which  only  similarity  with  respect 
to  high-frequency  oscillations  is  enforced.    It  is  the 
purpose  of  the  present  discussion  to  consider  scaling 
rules  of  Intermediate  scope.  The  judicious  utilization 
of  the  results  derived  from  the  present  study  should 
prove  of  value  in  deciding  on  the  particular  set  of 
Bimilarlty  conditions  which  must  be  satisfied  in  order 
to  minimize  development  costs  for  large- scale  engines. 


Machine  Parts  and  Mechanisms 


Franklin  Inst.   Labs,  for  Research  and  Develc^ment, 

Philadelphia,  Pa. 
A  BIBLIOGRAPHY  ON  GAS  LUBRICATED  BEARINGS  - 
REVISED,  by  Eugene  B.  Sclulli.  Rept.  on  Contract 
Nonr- 2342(00).   15  Sep  59,   109p.  290  refs.   Interim 
rept.  I-A2049-6. 
Order  from  OTS  $2.  50  PB  161  017 

Wherever  possible  a  resum^  in  English  of  each  refer 
ence  is  included.    In  most  cases  the  abstracts  were 
taken  verbatim  from  the  author,  translation  being 
made  when  required.    When  necessary  or  desirable, 
resumes  were  prepared  or  revised  by  FIL  staff  mem- 
bers.   Five  indexes  are  provided:  A  Yearly  index; 
Corporate  Name  index,  Subject  index  containing  thir- 
teen descriptively  worded  categories  or  headings  spe- 
cifically chosen  to  cover  the  many  varieties  and  types 
of  gas  lubricated  bearings;  an  index  listing  all  the 
patents  in  numerical  order;  and  an  index  listing  the 
country  of  origin  of  the  reference  when  that  country  is 
other  than  the  United  States.    Every  effort  has  been 
made  to  make  this  a  comprehensive  listing  of  all  ref- 
erences published  prior  to  July  1,  1959. 


Manufacturing  Equipment  and  Processes 


Battelle  Memorial  Inst.  ,  Columbus,   Ohio. 
RESEARCH  AhD  DEVELOPMENT  OF  PROCEDURES 
FOR  JOINING  OF  SIMILAR  AND  DISSIMILAR 
HEAT-RESISTING  ALLOYS  BY  ULTRASONIC 
WELDING,  by  Norman  E.  Weare,  John  N.  Antonevich 
and  others.   Rept.  for  July  57-June  58  on  Metallic 
Materials,  Contract  AF  33(616)5342.  Feb  59,  83p. 
16  refs.  WADC  Technical  rept.  58-479;  AD- 208  323. 
Order  from  LC  ml$4.  80,  ph$13.80  PB  145  015 

Metallogr^hlc  examinations  of  the  heat-resistant 
weldments  showed  the  presence  of  cracks  at  the 
edges  of  many  of  the  spot  welds.    Methods  of  prevent- 
ing such  cracking  can  probably  be  determined. 
Efforts  in  the  fundamental  studies  were  aimed  at 
studying  the  mechanism  of  bonding  by  ultrasonic 
welding. 


Climax  Molybdenum  Co.  of  Michigan,   Detroit. 
ARC-CAST  MOLYBDENUM- BASE  ALLOYS,  by 
M.  Semchyshen  and  R.  Q.  Barr.    Supplement  to  sum- 
mary rept.  on  Contract  N8onr-78701.    1957.   171p. 
22  refs. 
Order  from  LC  mi$8.  10,  ph$27.  30  PB  144  447 


Contents: 

Mechanical  properties  of  wrought  alloys 

Mechanism  of  strengthening  within  the  molybdenum- 
titanium  system 

Alloy  systems: 
Molybdenum  -  titanium 
Mol  ybdenum  -  niobl  um 
Molybdenum  -  zirconium 
Molybdenum  -  hafnium 

Metal lographlc  techniques 

X-ray  fluorescence  analysis  for  alloying  elements  in 
molybdenum-base  alloys 


Columbia  U.  School  of  Engineering,  New  York. 
A  SIMPLE  ALLOCATION  PROBLEM,  by  C.  Derma n, 
Technical  rq)t.  no.   1(N)  on  Contract  Nonr- 266(55). 
26  Jan  59,   14p.  8  refs. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  144  554 

We  are  concerned  with  the  following  allocation  prob- 
lem.   Suppose  at  the  beginning  of  a  given  time  period 
there  exists  T  units  of  some  product  (or  service) 
which  are  to  be  allocated  among  k  locations.    The  de- 
mand at  each  location  Is  a  random  variable  with  a 
distribution  which  depends  on  the  location.    At  the  end 
of  the  time  period  the  unused  produce  (or  service) 
loses  its  value.    The  problem  of  interest  here  is  that 
of  allocating  the  T  units  among  the  k  locations  so  that 
the  expected  number  of  units  used  to  satisfy  demand 
is  maximized. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
THE  WELDING  OF  WROUGHT  AGEHARDENABLE 
NICKEL-BASE  ALLOYS  FOR  SERVICE  AT  ELE- 
VATED TEMPERATURES,   by  W.  J.  Lepowski  and 
R.  E.  Monroe.    25  Nov  59,   21p.   39  refs.    DMIC 
memo.   38. 
Order  from  OTS  $0.  50  PB  161  188 

The  purpose  of  this  memorandum  is  to  summarize 
information  on  welding  wrought  age-hardenable 
nickel-base  alloys.    The  report  will  cover  the  fusion 
and  resistance  welding  of  some  of  the  more  familiar 
alloys  that  comprise  the  age-hardenable  nickel-base 
materials. 


Princeton  U.  ,  N.  J.  , 

ESTIMATES  OF  NATIONAL  AND  REGIONAL 
STEEL  PRODUCTION  IN  THE   UNITED  STATES 
FOR  1970,.  by  Robert  E.   Kuenne.  Technical  rept. 
no.   4  on  Contract  Nonr- 1858(02).  2  Feb  59,  46p. 
20  refs.   Econometric  Research  Program  Research 
Memo.  no.  6. 
Order  from  LC  mi$3.  30.  ph^-  80  .PB  144  577 


MATERIALS 


Department  of  the  Army,  Washington.  D.  C. 
JOINT  MILITARY- INDUSTRY  PACKAGING  AND 
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II 


II 


MATERIALS  HANDLING  SYMPOSIUM  [NO.   3] 

1-3  OCTOBER  1957.   FORT  LEE,    VA.    Oct  57,   177p. 

Order  from  LC  mi$8.  10.  phS27.  30  PB  144  930 

A  series  erf  papers  which  includes,   among  others  the 
following  subjects:   Packaging  and  handling  for  your 
FUTURARMY;  Aerial  delivery  techniques  and  prog- 
ress; Food  packaging  developments;  Transportation 
developments;  Current  Army  packaging  practices  and 
concepts;  Project  MASS;  Packaging  and  materials 
handling  equipment  for  guidod  missiles;  Paper  and 
paperboard  containers;  The  pteel  shipping  container; 
Flexible  packaging  barriers^  Humidity  indicators;  Re- 
inforced plastics  for  military  packaging;  New  pallet 
designs  and  racks;  Handling  of  specialized  loads; 
Radio-controlled  tractor  trains;  Personal  communica 
lions  in  materials  handling;  The  logair  operation; 
Inter-theater  airlift;  Intra- theater  airlift;  Marine 
Corps  developments;  Tools  Ijor  underway  resupply; 
Review  of  recent  changes  to  Isome  of  the  major 
packaging  and  materials  han<lling  documents;  Analysis 
of  major  changes -specification  MIL-P-116C; 
'Preservation,   methods  of  " 


Detroit  Arsenal,  Center  Line,  Mich. 
HANDBOOK  OF  THE  FUNQI  PRESCRIBED  FOR  USE 
IN  MILITARY  SPECIFICATIONS,  by  Charles  B.   Lee. 
25  Mar  57,   136p.    Rept.  no.   3656  (Final). 
Order  from  LC  mi^.  90,   ph$23. 10         PB  144  678 

This  handbook  is  arranged  with  an  introduction  to 
and  a  definition  of  the  classes,  genera  and  species  of 
fungi  observed  in  the  deterioration  d  military 
materials.    Three  classes  of  the  lower  fungi  are 
discussed  and  species  from  these  classes  are  illus- 
trated either  by  photograph  pr  drawing  and  each  is 
given  a  brief  description  in  non- technical  language. 
A  total  of  thirty-one  species  of  fungi  is  menaoned 
and,  in  addition,  taxonomic  keys  are  presented  as 
aids  in  identification.    A  short  specification  analysis 
by  species  is  also  included. 


Naval  Civil  Engineering  Uab.  ,   Port  Hueneme,   Calif. 
A  FEASIBILITY  STUDY  O^  THE  APPLICATION  OF 
MASS  SPECTROMETRY  T^  PAINT  VEHICLE 
ANALYSIS,   by  R.  D.  Hitchcbck.    Interim  rept. 
11  Sep  59,  96p.  28  refs.    T^hnical  rept.  030; 


AD- 209  528. 

Order  from  OTS  $2.  25 

A  Pyrex  glass  heated-inlet 
built  for  the  introduction  of 


PB  161  326 

system  was  designed  and 
p>aint  vehicles  into  the 


mass  spectrometer  in  a  va^r  state.    It  was  found  that 
a  conventional  ball  -  and- soc  cet  glass  joint,  operable 
by  external  magnets,   could] be  used  as  a  vacuum  cut- 
off valve.    It  was  also  found  that  stable  temperatures 
could  be  maintained  in  the  Inlet  system  without 
hermostatic  control.    Repeated  analyses  of  linseed  oil 
at  250  C,   300  C,   350  C,  and  400  C  were  made.    Re- 
peated analyses  of  a  vinyl  ajlkyd  vehicle  and  a  paint 
solvent  were  made  and  for  tach  material  the  promi- 
nent peaks  were  treated  mathematically  to  yield  a 
single  frequency  distribution.    Both  distributions  ap- 
peared to  be  almost  perfectly  Gaussian  --an  indica- 
tion that,  because  of  the  sn^all  number  of  peaks,  the 
measured  values  of  each  pe|ak  are  normally  distrib- 
uted.   Percentage  standard  deviations  derived  from 


the  plots  showed  that  variations  for  the  vinyl  alkyd 
peaks  are  erf  the  order  of  magnitude  of  4  percent,  and 
for  the  solvent,  of  the  order  d  magnitude  at  2  per- 
cent.   The  cracking  patterns  of  other  drying  oils  and 
synthetic  resins  and  mixtures  of  these  two  types  at 
vehicles  were  measured  and  studied.    It  is  concluded 
that  a  Pyrex  glass  heated-inlet  system  can  be  used  to 
introduce  the  vapors  of  f)aint  vehicles  into  a  mass 
spectrometer  and  that,   in  spite  of  random  variations 
in  molecular  structure  induced  by  elevated  tempera- 
tures, a  distinct  cracking  pattern  can  be  associated 
with  each  vehicle.    (Author) 


Wayne  [State]  U.  ,   Detroit.  Mich. 
OPERATING  CHARACTERISTIC  CURVES  AND 
OTHER  FEATURES  OF  TRUNCATED  LIFE  TESTS 
WITH  REPLACEMENT,  by  Benjamin  Epstein.  Tech- 
nical rept.  no.  5  on  Contract  Nonr-451(00).    15  May  53, 
49p.   2  refs.    AD  U  455. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  034 

The  purpose  of  this  report  is  to  furnish  some  tables 
and  graphs  for  the  replacement  case  when  items 
which  fail  are  replaced  at  once  by  new  items. 


Ceramics  and  Refractories 


Clevite  Research  Center,  Cleveland,  Ohio. 
MODIFIED  PIEZOELECTRIC  LEAD  TITANATE 
ZIRCONATE  CERAMICS,  by  Frank  Kulcsar.    Tech- 
nical rept.  no.  14  on  Contract  Nonr- 1055(00). 
2  Dec  57.   29p.    1  ref.    AD- 150  443. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  138  222 

In  an  effort  to  Increase  the  dielectric  constant,   small 
additions  of  Nb205  or  Ta205  were  made  to  lead 
titanate  zirconate  compositions  near  the  morphotropic 
phase  boundary.    The  compounds,   PbO,   Ti02.  Zr02. 
and  one  of  the  addition  compounds  (Nb205,   Ta205, 
La203,  and  SrC03)  were  mixed  and  pressed  into  disks. 
Electrical  measurements  were  made  at  room  temper- 
ature including  measurements  of  the  capacity,  dissi- 
pation factor,  and  resonant  and  antiresonant  frequen- 
cies.   The  modified  ceramics  had  piezoelectric  planar 
coupling  coefficients  of  at  least  0.  50  and  dielectric 
constants  of  up  to  1300.    The  mechanical  Q  factor  was 
decreased  to  about  70.    A  marked  improvement  was 
noted  in  shelf- aging  characteristics  and  in  stability 
with  respect  to  the  temperature  dependence  of  the 
resonant  frequency.    The  Curie  temperature  was  also 
lowered.    The  grain  structure  was  refined,  especially 
the  ceramics  containing  2  w-%  additions  of  Nh^Os  or 
Ta205.    Dielectric  constants  up  to  1695  with  planar 
couplings  of  about  0.  55  were  obtained  by  adding 
1  w-%  Nb  or  2  w-%  Ta  to  Pbo.  95  SrQ.  05 
(Zro.  54  Tio.  46)  O3. 


Fansteel  Metallurgical  Corp. ,  North  Chicago,  111. 
INFORMAL  MONTHLY  PROGRESS  REPORT  [TO 
NEPA  PROJECT]   by  Ralph  Wehrmann.    Rept.  for 
21  July-20  Aug  48.    26  Aug  48,   8p.    NEPA  738-FAN- 
14;  AD- 203  997. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  315 
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Fansteel  Metallurgical  Corp. .   North  Chicago,   111. 

INFORMAL  MONTHLY  PROGRESS  REPORT  TO 
NEPA  PROJECT,  by  Ralph  Wehrmann.    Rept.  for 
21  Nov  -  20  Dec  48.    24  Dec  48,  7p.    NEPA  858- 
FAN-19;  AD- 203  995. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  138  322 

See  also  PB  138  315. 


Massachusetts  Inst,   of  Tech.  ,  Cambridge. 
TITANIUM  CARBIDE- NICKEL  CERMETS:  PROC- 
ESSING AND  JOINING,   by  John  Wulff,  James  E.  Cline. 
and  others.   Rept.  on  Contract  AF  33(038)8879. 
Mar  52,  declassified  15  Dec  53.  21p.   17  refs.  WADC 
Technical  rept.  52-103;  ATI- 171  301. 
Order  from  LC  mi$2.  70,  phM-  80  PB  144  559 

Titanium  carbide- nickel  cermets  can  be  sintered  to 
have  transverse  rupture  strengths  over  250,000 
pounds  jjer  square  inch.    Joining  titanium- carbide 
cermets  to  high- temperature  alloys  has  been  accom- 
plished by  vacuum  diffusion,  and  gives  a  weld  stronger 
than  the  cermet.    Fabrication  of  cermet  articles  of 
graded  compjosition  has  been  successfully  accom  - 
plished  by  fragmentation-forming,   i.  e.   cold  forging 
the  jxjwder  In  a  diictile  envelope  and  subsequently 
sintering. 


Pennsylvania  State  [U.  Mineral  Industries  Experi- 
ment Station,   University  Park] 
AN  EXPERIMENrAL  STUDY  OF  SILICATE  LIQUID 
IMMISCIBILITY,  by  M.  D.  Karkhanavala  and 
W.  A.  Wevl.  ONR  Technical  rept.  no.  45  on  Contract 
N6onr-269,  Task  Order  8.  Apr  52.  6p.  6  refs.  ATI- 
159  366. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  560 

The  inverted  S- shaped  liquidus  curve  of  certain  sili- 
cate systems  (Li20-Si02  and  BaO-Si02)  is  anributed 
to  an  existing  "tendency"  towards  immlscibility.    The 
authors  advance  a  theory  al  the  atomic  structure  of  a 
honK>geneous  phase  having  a  tendency  towards  unmix- 
ing.   It  is  assumed  that  two  baedcally  different  types 
of  groups  are  present,  but  that  the  interfacial  energy 
is  too  high  to  allow  these  groins  to  form  separate 
phases.    This  difficulty  can  be  overcome  by  bringing 
into  the  system  a  noble  metal  (Pd)  in  a  finely  sub- 
divided state.    By  this  means  a  homogeneous  melt  at 
10.  4  mol  %  Li20  and  89.  6  mol  %  Si02  was  separated 
into  two  phases. 


Fuels,  Lubricar>rs,  and  Hydraulic  Fluids 


Aerojet -General  Corp. ,  Azusa,  Calif. 
PRESSURE -MEASURING  INSTRUMENTATION  FOR 
COMBUSTION  STABILITY  STUDIES,  by 
Leon  Green,  Jr.    Rept.  on  Contract  AF  18(600)1048. 
Dec  55,  43p.   AGC  TN-14;  OSR-TN-55-474; 
AD-81  081. 
Order  from  LC  ml$3. 30,  ph$7.  80  PB  137  840 

The  operatian  at  the  pressure- measuring  system 
employed  in  the  solid-propellant  combustion  stability 


study  being  pursued  under  the  present  contract  is 
described,  and  the  limitations  of  the  system  are 
fKjinted  out. 


Battelle  Memorial  Insi.  ,  Columbus,  Ohio. 
A  STUDY  OF  THE  INFLUENCE  OF   LUBRICANT 
PROPERTIES  ON  THE  PERFORMANCE  OF  AIR- 
CRAFT GAS  TURBINE  ENGINE  ROLLING- CONTACT 
BEARINGS,   by  L.  B.  Sibley.  J.  C.  Bell  and  others. 
Final  technical  rept.  for  22  Apr  57-21  Sep  58  on  Con- 
tract AF  33(616)5109.    Oct  58,  75p.  73  refs.    WADC 
Technical  rept.  58-565;  AD- 204  218. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  145  032 

The  development  of  improved  lubricants  for  aircraft 
gas  turbine  engine  bearings  dejjends,  to  a  large  ex- 
tent, on  how  well  the  influence  of  lubricant  properties 
on  bearing  performance  can  be  predicted.    A  litera- 
ture and  field  survey  and  some  special  exp>eriments 
and  analyses  on  this  problem  have  been  conducted.    A 
fjossible  apjproach  for  further  research  in  this  field  is 
suggested. 


Feltman  Research  and  Engineering  Labs., 

Picatinny  Arsenal,   Dover,   N.  J. 
DEVELOPMENT  OF  QUANTITATrVE  TESTS  FOR 
ESTABLISHMENT  OF  STABILITY  OF  PROPELLANT, 
by  Charles  Lenchitz,  Norman  E.  Beach,  and  Marvin 
Goldstein.    Dec  58,  9p.    2  refs.    Technical  memo.  no. 
GL-5-58. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  354 

As  basic  information,  the  stability  tests  standard  at 
this  Arsenal  were  evaluated  for  quantitative 
efficiency.    This  work  substantiates  a  belief  that  the 
current  thermal  stability  tests  are  qualitative  rather 
than  quantitative.   The  present  tests  are  based  on  the 
detection  or  measurement  of  the  gaseous  products  of 
propellant  decomposition. 


peltman  Research  and  Engineering  Labs . , 

Picatinny  Arsenal,  Dover,  N.J. 
INVESTIGATION  OF  THE  STABILITY  OF  DETERI- 
ORATING PROPELLANTS,  by  Norman  E.  Beach. 
Dec  58,  21p.  1  ref.  Technical  memo.  no.  GL-4-58. 
Order  from  LC  rai$2.70,  ph$4.80         PB  138  355 

This  report  covers  the  accomplishments  under  the  in- 
itial project.  The  scope  of  this  "starter"  project  was 
to  plan  for  and  initiate  work  leading  to  the  determi- 
nation of  the  safe-life  characteristics  of  propellants , 
and  the  test(s)  or  determination  (s)  which  best  give 
basis  for  a  prediction  of  remaining  safe  life  of 
propellants . 


Feltman  Research  and  Engineering  Labs. ,  Picatinny 

Arsenal,  Dover.  N.  J. 
NATIONAL  EVALUATION  OF  THE  QUICK  TEST 
FOR  DETECTION  OF  PROPELLANT  DETERIORA- 
TION, by  Norman  E.  Beach  and  John  F.  Dippman. 
Dec  58,  48p.    Technical  memo.  no.  GL-1-58. 
OrUer  from  LC  mi$3.  30,  ph$7.  80  PB  138  356 
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Object  was  to  effect  a  wide,  unbiased  trial  of  the 
Quick  Test  for  detection  of  deterioration  in  stored 
propel lant  through  the  independent  efforts  at  the 
potential  user.    The  parameters  for  evaluation  are: 
functional  adaptability,   universality,  relation  to 
existing  stability  tests  and  efficiency  with  respect  to 
the  establishment  of  cut-off  :riteria. 


Naval  Research  Lab.  ,  Washington,  D.  C. 
FLUOROALKOXYSILANES,  by  C.  M.   Murphy, 
J.  G.  O'Rear  and  others.  Interim  rept.   15  Dec  59, 
16p.  9  refs.  NRL  rept.  5411. 
Order  from  OTS  $0.  50  PB  161  026 

I 

Eight  fluoroalkyl  esters  of  ^licic  acid  and  one  of  phos- 
phoric acid  were  prepared  ffom  the  fluoroalcohols 
F(CF2)n  CH2OH,  H(CF2CF2)nCH20H. 
H(CF2CF2)n(CHOH(CH3),  and  H(CF2CF2)nCOH(CH3)2. 
These  orthoesters  were  stujied  as  potential  high- tem- 
perature lubricants  and  hydraulic  fluids.    Most  of  the 
compounds  have  pour  points  below  -650F.    Increasing 
the  fluorine  content  improve»  flammabilicy  resistance 
but  raises  the  viscosity- temperature  coefficient. 
Orthoesters  derived  from  ptimary  fluoroalcohols  are 
resistant  to  pyrolysis  and  o;tidation  but  sensitive  to 
hydrolysis.    Stabilization  ag4inst  hydrolysis  is  achieved 
by  introducing  one  or  two  tett-butoxy  groups  but  at  the 
expense  of  thermal  and  oxidation  stability.    Both  sec- 
ondary and  tertiary  fluoroal):oxy  groups  are  inferior 
to  teri-butoxy  groups  for  stabilizing  orthoesters 
against  hydrolysis.    The  beat  compromise  structures 
fail  one  or  more  of  the  reqiUrements  for  a  satisfactory 
high- temperature  lubricant  Or  hydraulic  fluid. 


Leather  one 


Textiles 


Fabric  Research  Labs.  ,  Inc.  .  Dedham,  Mass. 
AN  INDEX  OF  BLEND  IRREGULARITY  AND  ITS 
PRACTICAL  USE,  by  Myron  J.  Coplan,  Charles  A. 
Lermond,  and  Ruth  A.  Kenniey.  Technical  rept.   no.  4 
on  Contract  Nonr- 1422(00).  31  Dec  57.  26p.   12  refs. 
Order  from  LC  mi$2.  70.  phjH  80  PB  138  405 

It  appears  that  staple  processing  ntwchining  tends  to 
allow  fibers  to  remain  in  cUsters.  Three  cylinder 
carding  reduces  this  somewhaL    Drafting  apparently 
reduced  the  clustering  as  evidenced  by  blend  distribu- 
tion along  the  strand  length.    The  actions  of  doubling 
and  condensing  alone  cannot  accompliah  this,  but  seem 
to  randomize  single  fibers  within  cross- sections. 
(See  also  PB  124  313) 


Fuels  Research  Lab. ,  Ma^-  Inst,  of  Tech. , 

Cambridge. 
HEAT  TRANSFER  TO  SKIN  THROUGH  THER- 
MALLY-IRRADIATED DRY  CLOTH,  by  N.  Y.  Chen 
and  W.  P.  Jensen-  Technical  rept.  no.  6  on  Contract 
Nonr- 1841(37).  8  July  58,  7lp.  7  refs.  AD- 200  210. 
Order  from  LC  mlK  50.  pJ»$12.  30         PB  144  818 

An  analysis  la  presented  erf  the  problem  of  heat  trans- 
mission throqgh  dry  opaque  or  diathermanous  cloth 


and  an  air  space  into  underlying  skin,  following  expo- 
sure to  thermal  radiation.    The  problem  is  solved 
numerically  by  finite  difference  approximations,  the 
method  being  given  in  detail.    It  is  shown  that  a  tech- 
nique requiring  only  the  appropriate  weighting  of  tem- 
perature-rise data  obtained  from  three  curves  yields 
results  within  1  to  2%  of  those  obtained  by  extensive 
machine  calculations  in  which  allowance  is  made  for 
energy  absorption  at  each  of  several  increments  into 
which  the  diathermanous  cloth  is  ccmceptually  divided. 
The  analytical  work  is  verified  by  good  agreement 
with  experimental  results. 


Owens-Coming  Fiberglas  Corp.  ,  Newark,  Ohia 
PROPERTIES  OF  GLASS  FIBERS  AT  ELEVATED 
TEMPERATURES,  by  W.  H.   Otto.   Final  rept.  for 
15  June  58-15  Aug  59  on  Contract  NOa8-58-841-c. 
15  Sep  59.  80p.  4  refs. 
Order  from  LC  mlK  50.  ph$12.  30  PB  144  574 

Glass  fibers  of  four  different  glass  compositions  were 
evaluated  on  the  basis  of  measured  tensile  strength, 
stress-  rupture  and  modulus  of  elasticity  at  elevated 
temperatures.    Strength- tenperature  relations  were 
established  for  each  glass  from750F  to  that  tempera- 
ture at  which  a  reduction  of  approximately  seventy- 
five  per  cent  of  the  original  value  was  encountered. 
Stress- rupture  measurements  over  the  possible  tem- 
perature range  were  made  for  load  durations  up  to 
twenty  hours.    Measurements  of  modulus  of  elasticity 
were  made  at  temperatures  up  to  the  softening  tem- 
perature of  the  fibers.    The  effects  of  environment  and 
commercial  organic  finishes  on  tensile  strength  and 
stress- rupture  were  investigated.  (Author)   (See  also 
PB  143  669) 


Quartermaster  Research  and  Engineering  Center. 

Natick,  Mass. 
STUDIES  ON  THERMAL  PROPERTIES  OF  FABRICS 
OF   VARYING  SPECTRAL  RESPONSE  FOR  THE 
OUTER  LAYER  OF  THE  COLD-WET  UNIFORM  IN 
A  T^O- LAYER  SYSTEM.    PART  I.    PHYSICAL 
MEASUREMENTS  OF  FABRIC  ASSEMBLIES    PART 
II.    THERMAL  PROTECTIVE  PROPERTIES  OF 
CAMOUFLAGE  FABRICS,  by  Alvin  O.  Ramsley. 
Sep  59,  39p.  22  refs.    Textile  Series  rept.  109; 
AD- 227  159. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  532 

An  investigation  considering  the  problem  of  whether 
the  somewhat  higher  absorptance  required  for  ade- 
quate infrared  camouflage  would  increase  hazards 
from  thermal  radiation  is  described.    Three  cotton 
fabrics  were  used  which  differed  from  each  other  only 
in  regard  to  the  specific  vat  dyes  required  to  achieve 
OD-7  and  OG- 107.    One  sample  was  vat  dyed  to  a 
visual  shade  matching  OG-107  but  having  a  reflectance 
at  1^  satisfactory  for  good  camouflage  against  active 
Infrared  detectors.    Part  I  describes  preparation  d 
samples,  optical  and  thermal  measurements.    Ther- 
mal data  were  obtained  with  the  Quartermaster  carbon 
arc  source  and  inanimate  receivers.    Part  II  reviews 
available  literature  which  used  similar  fabric  sys- 
tems.   Previously  reported  data,  obtained  both  In 
laboratory  and  field  studies,   neither  refute  nor  cor- 
roborate the  view  that  a  good  Infrared  camouflage 
colorant  system  in  clothing  assemblies  is  necessarily 
Inimical  to  good  thermal  protection.    The  experi- 
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mental  portion  describes  a  test  in  which  pigs  were 
protected  during  exposure  to  the  carbon  arc  source  by 
each  at  the  3  fabrics.    It  was  concluded  that  the  fabric 
which  possesses  all  the  reflectance  characteristics 
necessary  for  good  camouflage  affords  at  least  as 
good  protection  as  the  present  standard  OG-107. 
(Author) 


Plastics 


Aerojet-General  Corp. ,  Azusa,  Calif. 
A  STUDY  OF  THE  KINETICS  OF  SOLID- PHASE 
REACTIONa    Quarterly  no.  9,   16  Sep- 15  Dec  58, 
on  Contract  AF  18(603)74.    12  Dec  58,  9p.    3  refs. 
Rept.  no.   1282-9. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  571 

The  surface  decomposition  (linear  pyrolysis)  of  both 
linear  and  cross -linked  polymethylmethacrylate 
polymers  has  been  studied  over  the  surface-tempera- 
ture range  from  550  to  910OK. 


Army  Prosthetics  Research  Lab. ,  Washington.  D.  C 
REVISED  TECHNIQUE  FOR  STAINING  VINYL 
FILMS,  by  James  T.  Hill.    13  Oct  58,  5p.    1  ref. 
Technical  rept.  na  5838;  AD- 205  260. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  144  726 

A  revised  technique  of  staining  vinyl  films,  to  deter- 
mine their  resistance  to  oil  soluble  inks,  is  presented 
A  new  ink  formula  is  also  presented  to  insure  a  re- 
producible supply  of  stainant.  (Author) 


Cornell  U. ,   Ithaca,  N.  Y. 
AN  EXPERIMENTAL  STUDY  OF  MECHANICAL 
AND  DIELECTRIC  LOSSES  IN  CERTAIN  HIGH 
POLYMERS,  by  H.  S.   Sack.    Final  rept.  on  Contract 
Nonr -401(09).   Jan  59,  90p.    23  refs. 
Order  from  LC  miH  Sa  ph$13.  80  PB  144  405 

Second-order  transitions  in  pure  polyvinyl  acetate, 
cellulose  acetate  pure  and  plasticized,  cellulose 
nitrate  pure,  plasticized,  plasticized  and  stabilized, 
and  plasticized  and  cross -linked  were  studied  using 
both  mechanical  and  dielectric  loss  measurements. 
In  the  study  d  mechanical  losses,  the  main  effort 
was  directed  towards  low  frequencies,  and  equipment 
was  designed  which  permitted  measurements  down 
to  about  10'^  cps.    Temperatures  as  low  as  -200^0 
were  used  in  some  cases.    Dielectric  measurements 
were  made  at  higher  frequencies,  i.e.,  60  cps  to 
2  mc.  The  addition  d  a  plasticizer  does  not  change 
radically  the  value  of  the  activation  energy  for  any 
particular  transition,  but  only  shifts  the  peaks  to 
lower  temperatures.    The  addition  of  a  stabilizer 
makes  the  measurements  more  consistent  and  re- 
producible.   Contrary  to  expectation,  cross -linking 
reduces  the  value  of  the  activaticwi  energy  as  ob- 
served from  dielectric  measurements.    Plasticized 
samples  are  found  to  be  rather  unstable.    It  Is  sus- 
pected that  the  plasticizer  evaporates  during  the 
exjjeriments,  thus  often  leading  to  incorrect  results. 


Feltman  Research  and  Engineering  Labs. ,  Picatlnny 

Arsenal,  Dover,  N.  J. 
PREPARATION  AND  CHARACTERIZATION  OF 
GRAFT  COPOLYMERS,  by  Suresh  N.  Chlnal,  Jacob  D. 
Matlack  and  others.    Nov  59,  28p.  20  refs.    Technical 
rept.  2660. 
Order  from  OTS  |0.  75  PB  161  047 

A  number  d  synthetic  problems  Involved  In  the  prep- 
aration erf  poIy(methyl  methacrylate)  grafted  to  poly- 
styrene and  Its  precursors  have  been  resolved.    The 
preparatl(xi  d  a  completely  Isopropylated  polystyrene 
by  the  polymerization  of  p-isopropylstyrene  monomer 
hks  obviated  earlier  difficulties  of  color,  fluorescence, 
and  variable  composition.    The  subsequent  antoxlda- 
tlon  d  this  material  in  a  non-aromatic  solvent,   cyclo- 
hexane,  with  lauroyl  peroxide  aa  the  oxidation  catalyst 
has  yielded  a  material  of  good  reproducibility  and  high 
purity.    Resorting  to  a  sugar-containing  polymeriza- 
tion recipe  gave  grafting  at  favorable  rates  with  fair 
reproducibility.    The  grafts  and  their  precursors 
were  characterized  by  light- scattering  and  viscosity 
techniques.    The  apjparently  insufficiently  dissimilar 
nature  of  the  component  polymers  prevented  the  reso- 
lution of  the  polymeric  mixture  by  extraction  and 
fractional  precipitation  methods  Into  similar  struc- 
tural species.    The  course  of  the  fractional  precipita- 
tion was  followed  with  radioactive  polymer.    The 
Infrared  spectra  of  the  p-lsopropylstyrene  monomer 
and  its  intermediates,  and  of  related  polymeric 
materials,  are  presented  and  analyzed  in  this  report. 


Material  Lab.  ,  New  York  Naval  Shipyard,  Brooklyn. 
THE  EFFECTS  OF  WATER  IMMERSION  ON  THE 
PROPERTIES  OF  GLASS  REINFORCED  POLYESTER 
LAMINATES,  by  S.  Dastin.   Final  rept.  5  Apr  57,  7p. 
Lab.  Project  4860- J- 5. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  028 

The  effects  of  water  immersion  on  the  properties  of 
woven  roving  reinforced  polyester  laminates  have 
been  studied.    Laminates  were  fabricated  at  the  Lab- 
oratory by  the  "void  free"  vacuum  bag  technique, 
en:^)loying  present  day  Improved  finish  woven  roving 
reinforcements.    The  laminates  investigated  showed 
superior  wet  strength  retention  as  compared  to  lami- 
nates fabricated  with  earlier  woven  roving  reinforce- 
ments.   Further,  the  study  indicated  that,  with  a 
general  purpose  polyester  a  one  hour  gel  system  is 
sufficient  to  wet  the  reinforcement  satisfactorily  and 
to  yield  a  sound  laminate.  The  investigation  also 
showed  that,  if  resistance  to  water  attack  is  a  prime 
consideration,  the  laminate  should  contain  resin  in 
excess  of  about  45%  by  weight.  (Author) 


Office  of  Technical  Services,  Washingtcm,  D.  C. 
NEW  PLASTIC  MATERIALS  THROUGH  GOVERN- 
MENT RESEARCH,  by  James  Kanegis.    Aug  58,  95p. 
143  refs. 
Order  from  OTS  $2.  25  PB  161  332 

Hundreds  of  unclassified  RiD  reports  released  over 
the  past  three  years  by  government  agencies  have  been 
analyzed  for  significant  content.    Those  of  greater 
interest  have  been  selected  for  review  in  the  following 
order:  irradiated  plastics;  molding;  transparent 
materials;  adhesives;  coatings;  fibers;  sealants. 
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foAing,  interlayers,  honeycxmb;  laminates;  specific 
plastics  such  as  inorganic  and  metallorganic  poly- 
mers,  silicones,  fluoroplastics,  acrylics;  polyesters, 
epoxides,  polyurethanes;  polyethylene;  vinyls  and 
vinylidenes;  phenollcs;  others  such  as  styrenes,  poly- 
amides,  and  S-base.    Fields  of  interest  of  various 
agencies  are  outlined.    Mo$t  comments  are  docu- 
mented,  usually  by  reference  to  specific  PB  reports. 
(Author) 


Rubber  and  Elastomers 


LaJ. , 


Rock  Island  Aresenai  LaU. ,  111. 
IDENTIFICATION  OF  ELASTOMERS  BY  INFRARED 
SPECTRA   OF  THEIR  PYROLYZATES,  by 
J.   W.  McGarvey.   19  Aug  58,  2^  7  refs.  Rept.   no. 
58-2159.  I 

Order  from  LC  mi$2.  70,  phH  80  PB  138  408 

Representative  infrared  spectra  o^  the  pyrolyzates  of 
various  types  of  elastomere  were  recorded  for  the 
purpose  of  identifying  unicnown  elastomers  by  com- 
parison.   This  procedure  offers  an  unusually  rapid, 
qualitative  method  of  analysis  and  [Mssesses  certain 
advantages  which  are  lacldng  in  more  conventional 
techniques.    The  identificaaon  of  an  unknown  sample 
by  comparison  of  its  infrared  pyrolyzate  spectrum  to 
reference  spectra  in  this  report  will  usually  permit  a 
complete  analysis  to  be  rru^de  in  approximately  twenty 
minutes. 


Rock  Island  Arsenal  Lab.  ',  111. 
TENSILE  TEST  REPRODUCIBILITY  OF  ELASTO- 
MERIC  VULCANIZATES,  by  Stanley  L.   Eisler. 
3  Sep  58,   29p.    9  refs.    Rept.  no.  58-2315. 
Order  from  LC  mi$2.  70,  p|iH  80  PB  138  409 

A  number  of  variables  wer$  studied  to  determine 
their  effect  on  the  reproduciibility  of  tensile  tests  d 
elastomeric  vulcanizates.    It  was  found  that  the  size 
of  the  filler  particles  and  tije  presence  of  undispersed 
curative  particles,  which  probably  produced  areas  of 
overcure,  were  the  two  mo$t  important  factors  affect- 
ing the  tensile  test  reproducibility.    These  findings 
are  in  contrast  to  most  published  work  which  has 
dealt  principally  with  the  simple  preparation  and  test 
procedure  errors. 


Wood  and  Paper 


Material  Labs.  ,  Puget  Soand  Naval  Siipyard, 

Bremerton,   Wash. 
MARINE  LAMINATING  PROPERTIES  OF  SELECTED 
WOOD  SPECIES,  KHAYA  OR  AFRICAN  MAHOGANY 
(KHAYA  SPP. )  by  R.  F.   England.    Sep  59,  5p.    7  refs. 
Progress  rept.  no.  E-412-4. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  701 

The  laminating  properties  0f  Khaya  were  investigated 
using  three  commercial  adhesives.    Curing  conditions 


of  150-153^  for  6  hours  (gluellne  temperature) 
produced  satisfactory  results  with  each  at  the  adhe- 
sives  tested.    (Author) 


Material  Labs. ,  Puget  Sound  Naval  Shipyard, 

Bremerton,   Wash. 
MARINE  LAMINATING  PROPERTIES  OF  SELECTED 
WOOD  SPECIES,  KOKRODUA  (AFRORMOSIA  ELATA) 
by  R.  F.  England.    Sep  59,  5p.    7  refs.    Progress 
rept.  no.  E-412-5. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  700 

The  laminating  properties  of  Kofcrodua  (a  tropical 
African  hardwood)  were  investigated  using  three 
commerlcal  adhesives.    Curing  conditions  of  150- 
1530F  for  6-1/2  hours  (glueline  temperature) 
produced  satisfactory  results  with  each  of  the  adhe- 
sives tested-    (Author) 


Material  Labs. ,  Puget  Sound  Naval  Shipyard, 

Bremerton,   Wash. 
MARINE  LAMINATING  PROPERTIES  OF  SELECTED 
WOOD  SPEaES,  GREENHEART  (OCOTEA 
RODIAEI)  by  R.   F.   England.    Sep  59,  6p.    7  refs. 
Progress  rept.  no.  B-412-6. 
Order  from  LC  mijl.  80,   ph$l.  80  PB  144  699 

The  laminating  properties  at  greenheart  (a  tropical 
South  American  hardwood)  were  investigated  using 
three  commercial  adhesives.    Curing  conditions  of 
150-154^  for  6  hours  (glueline  temperature)  produced 
unsatisfactory  results  with  each  of  the  adhesives 
tested.   j[Author) 


MATHEMATICS 


Air  Force  Cambridge  Research  Center.   Bedford, 

Mass. 
AN  ALGORISM  FOR  FACTORING  X"-l   OVER  A 
FINITE  FIELD,  by  Eugene  Prange.    Oct  59.  23p. 
AFCRC-TN-59-775. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  588 

An  algorism  is  given  for  factoring  X"-l  over  theflnite 
field  Fq  of  q  elements.    This  can  be  of  use  in  con- 
structing another  finite  field  over  Fq,   in  constructing 
a  linear  recursion  of  period  n  over  Fq,  or  in  con- 
structing cyclic  error- correcting  group  codes.    The 
algorism  has  two  parts:  Step  1,  the  construction  of 
the  multiplicative  identities  of  the  minimal  ideals  of 
Fq[X]/[X"-l];  Step  2,  the  use  of  these  idempotents  in 
the  construction  of  the  irreducible  factors  of  X"-l. 
(Author) 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U.  ,  Calif. 
A  CONTINUOLS  TRANSLATION  OF  HOLDER  AND 
LIPSCHITZ  FUNCTIONS,  by  H.  MirkiL  Technical 
note  no.   7  on  Contract  AF  49(638)294.   30  Oct  59,   19p. 
6  refs.  AFOSR-TN-59-983. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  763 
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Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U. .  Calif. 
HOLDER  CONTINUITY  OF  N-DIMENSIONAL  QUASI- 
CONFORMAL  MAPPINGS,  by  E.  David  Callender. 
Technical  rept.  no.  81  on  Contract  Nonr-225(ll). 
19  Feb  59,   32p.   1  ref. 
Order  from  LC  mi$2.  70,  ph$4-  80  PB  144  813 

This  paper  is  an  extension  of  previous  work  on  the 
Holder  continuity  of  two-dimensional  quasi-conformal 
mappings.    The  approach  of  Finn  and  Serrin  is  used  to 
prove  analogous  results  In  n  dimensions. 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
THE  ESTIMATION  OF  DISPERSION  FROM  DIFFER- 
ENCES,  by  Anthony  P.  Morse.    13  July  45,   21p.   6  refs. 
Reprt.  no.  557. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  060 

In  order  to  estimate  dispersions  in  data,   it  is  fre- 
quently desirable  to  eliminate  the  effects  of  unknown 
trends.    It  is  shown  that  this  may  often  be  done  by 
employing  differences  of  an  appropriate  order.    Tables 
estimating  the  precision  of  such  a  method  are  given. 
(Author) 


California  U.  .   Berkeley. 
THE  ASYMPTOTIC  BEHAVIOUR  OF  THE  REAL 
SOLUTIONS  OF  CERTAIN  SECOND  ORDER  DIF- 
FERENTIAL EQUATIONS,   by  J.  G.  van  der  Corput. 
Technical  rept.  no.  3  on  Asymptotic  Expansions.  Con- 
tract AF  18(600)958.    June  55.   175p.  7  refs. 
AD-74  696. 
Order  from  LC  mi$8.  10,  ph$27.  30  PB  144  546 

Primary  consideration  is  given  to  complete  asymptotic 
expansions  of  the  form  y"  •♦■  [P(x)  ♦  f(x)}y'  ■»■  [Q(x)-f 
g(x)]y  »  0,  where  f(x)  and  g(x)  are  perturbations  of  the 
related  equation  y  "  -^  P(x)y'  t  Q(x)y  «  0.    Attention  is 
also  given  to  the  case  where  the  full  asymptotic  ex- 
pansion is  not  required,  and  weaker  conditions  on 
f(x)  and  g(x)  are  considered  which  permit  a  discussion 
of  the  behavior  o€  the  solutions  at  infinity.    (See  also 
PB  144  547) 


California  U. .  Berkeley. 
FUNDAMENTAL  THEOREMS  OF  ASYMPTOTICS.  by 
J.  G.  van  der  Corput.    Technical  rept.  no.  1  on 
Asymptotic  Expansions.   Contract  AF  18(600)958. 
June  54.  71p.   2  refs.    AD- 39  511. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  144  547 

Topics  covered  are  equality,  limits,  convergent 
series,  convergent  multiple  series,  uniform  con- 
vergence, analytic  functions  with  prescribed 
asymptotic  expansion,  and  equations. 


California  U.  ,  Berkeley. 
INFINITELY  MULTIPLE  VALUED  HARMONIC 
FUNCTIONS  W  SPACE  WITH  TWO  BASE  BRANCH 
CURVES  OF  ORDER  ONE.  PART  II,  by  Griffith  C. 
Evans.  Technical  repL  no.  4  on  Contract  Nonr- 


222(62).  Jan  59,  21p.    1  ref. 
Order  from  LC  mi$2.  70,  ph$4. 

See  also  PB  143  409 
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PB  144  552 


Chicago  U. ,  Ul. 
STRONG  INVERTBIUTY  OF  C  •^FUNCTIONS,  by 
John  J.  McKibben.   Technical  rept.   no.  5  on  Investiga- 
tions in  the  Theory  of  Partial  Differential  Equations, 
Contract  DA  11-022-ORD- 1833.   Aug  58,   Up. 
Order  from  LC  miJ2.  40,  ph$3. 30  PB  138  576 

This  Is  a  discussion  of  the  strong  invertibility  of  in- 
finitely differentiable  functions.    It  is  proved  that  an 
infinitely  differentiable  function  is  strongly  invertible 
at  each  of  its  non- singular  zeros. 


Chicago  U. .   III. 
THE  TEN  TYPES  OF  H- SPACES,   by  I.  M.  James. 
Rept.  on  Contract  AF  18(600)1383.    Aug  59,   lip. 
17  refs.    AFOSR-TN-59-857;  AD- 228  377. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  144  495 


Columbia  U. ,  New  Yoric. 
A  STATISTICAL  SCREENING  PROBLEM,  by  Herbert 
Robbins.  Rept.  on  Contract  Nonr- 266(59) .   Feb  59, 
lip.  CU-l-59-Nonr-266(59)MS;  AD-211  292. 
Order  from  LC  mi$2.40,  ph$3.30         PB  144  825 

The  following  decision  problem  is  considered.  ©  is  an 
unknown  quantity  which  when  measured  yields  a  ran- 
dom variable  v      ^-.     ^ 
X«  SJ  ♦Y, 

where  Y,  the  error  in  measurement,  is  a  random 
variable  with  known  distribution  function 
G(y)-Pr[Y:^y]. 


Harvard  U. ,  Cambridge,  Mass. 
APPROXIMATION  BY  BOUNDED  ANALYTIC 
FUNCTIONS:  GENERAL  CONFIGURATIONS,  by 
J.  L.  Walsh.    Rept.  on  Contract  AF  18(600)1461. 
Aug  58,   lOp.    1  ref.   AFOSR-TN-58-703; 
AD- 162  237. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  137  872 


Harvard  U.   [Cambridge,   Mass]. 
EXPANSIONS  IN  SERIES  OF  HOMOGENEOUS 
POLYNOMIAL  SOLUTIONS  OF  THE  GENERAL 
TWO-DIMENSIONAL  LINEAR  PARTIAL  DIFFER- 
ENTIAL EQUATION  OF  THE  SECOND  ORDER 
WITH  CONSTANT  COEFFICIENTS,  by  D  V.  Widder. 
Sep  58.   8p.   2  refs.    AFOSR-TN- 58-706;  AD- 162  240. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  137  863 


Harvard  U.  [Cambridge,  Mass]. 
EXPANSIONS  IN  SERIES  OF  HOMOGENEOUS 
POLYNOMIAL  SOLUTIONS  OF  THE  TWO-DIMEN- 
SIONAL WAVE  EQUATION,  by  a  V.  Widder.    Rept. 
on  Contract  AF  18(600)1461.    Sep  58,   14p.   2  refs. 
AFOSR-TN-58-707;  AD-162  241. 
Order  from  LC  ml$2.  40.  ph$3.  30  PB  137  864 
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Harvard  U.,  Cambridge,  Mass.  _  ,,,, 

NOTE  ON  APPROXIMATION  BY  BOUNDED  ANA- 
LYTIC FUNCTIONS  (PROBLEM  q  ),  by  J.   L.   Walsh. 
Rent,  on  Contract  AF  18(600U46L   Aug  58,   I2p. 
9  refs.    AFOSR-TN-58-701;  JAD-162  235. 
Order  from  LC  mi$2.  40,  ph$3.  30         PB  137  873 
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Harvard  U.  .   Cambridge.   Mas.*. 
NOTE  ON  INVARIANCE  OF   DEGREE  OF   POLY- 
NOMIAL AND  TRIGONOMETRIC  APPROXIMATION 
UNDER  CHANGE  OF  INDEIfENDENT  VARIABLE,  by 
J.  L.  Walsh.    Rept.  on  Contract  AF  18(600)1461. 
Aug  59,   14p.  6  refs.    AFOSR-TN-59-593;  AD-217  183. 
Order  from  LC  mi$2.  40,  phi3.  30  PB  144  489 

The  object  of  this  note  is  to  ihow  that  various  com- 
monly used  measures  of  degree  of  approximation  are 
invariant  under  one-to-one  analytic  transformation  of 
the  independent  variable,  and  this  is  true  for  both 
approximation  by  polynomialp  in  the  complex  variable 
and  trigonometric  approximation  in  the  real  variable. 
The  methods  used  here  haveialready  been  used  sev- 
eral times  in  the  literature,  jespecially  by  J.   H. 
Curtiss,  .ind  Walsh  and  Scwdll,  and  Walsh,  but  the 
present  treatment  is  more  unified  and  more  complete, 
and  emphasizes  for  the  first  time  invariance  of  de- 
grees of  approximation.    (Author) 


HfASS. 

APPROXIMATION  TO  AN 


Harvard  U.  .  Cambridge 
NOTE  ON  LEAST- SQUARE 
ANALYTIC  FUNCTION  BY  K)LYNOMINALS,    AS 
MEASURED  BY  A  SURFACE  INTEGRAL,   by  J.  L. 


Walsh.    Rept.  on  Contract  A 
13p.    2  refs.    AFOSR-TN-58 


'  18(600)1461.    Aug  58. 
708;  AD- 162  242. 


Order  from  LC  mi$2.  40.   ph>3.  30 


PB  137  926 


Harvard  U.  ,  Cambridge,  Wass. 
ON  DEGREE  OF  APPROXIMATION  BY  BOUNDED 
HARMONIC  FUNCTIONS,  by  J.  L.  Walsh.    Rept.  on 
Contract  AF  18(600)1461.    A^r  59,   30p.    10  refs. 
AFOSR-TN-59-235;  AD- 212  005. 
Order  from  LC  mi$2.  70.   ph|S4.  80  PB  144  468 
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If  u(x,  y)  is  defined  on  an  analytic  Jordan  curve  C.  a 
necessary  and  sufficient  condition  that  u(x,  y)  be  of 
class  L(p,  q).  0<  q  <  1,  C3^  C  is  that  there  exist 
functions  Un(x,  y)  harmonic  m  a  region  D  containing  C 
satisfying!  Un(x.y)  |  =  AR"  in  D  and  |  u(x,  y)-un(x,  y)|^ 
Ai/nP^*  on  C.    This  result  ^n  Problem  a  for  harmonic 
functions  can  be  complemented  by  a  result  on  Problem 
p  precisely  analogous  to  Theorem  1  of  TAMS  vol.  87 
(1958)  pp.  467-484  provided  f(z)  and  fn(z)  are  supposed 
analytic  on  and  within  each  " 


Harvard  U.     Cambridge,   Mass. 
POLYNOMIALS  OF  BEST  APPROXIMATION  ON  AN 
INTERVAL,  by  J.  L.  Walsh  land  T.  S.  Motzkin  (U.  of 
California)  Rept.  on  Contract  AF  18(600)1461.    Oct  59, 
12p.   4  refs.    AFOSR-TN-59-854;  AD-228  078 
Order  from  LC  mi$2.  40.  plt$3.  30  PB  144  494 

I 

The  present  writers  have  r^ently  studied  juxtapoly- 
nomials  and  their  relation  to  polynomials  of  best 
approximation  to  a  given  function  on  a  real  finite 


point  set.  esjjecially  with  reference  to  oscillation 
properties.    The  object  of  the  present  note  is  to  indi- 
cate, partly  without  proof,  new  results  on  the  analo- 
gous problems  of  approximation  to  a  given  continuous 
function  on  a  closed  finite  interval  E.    (Author) 


Institute  for  Advanced  Study,   Princeton,   N.  J. 
ON  A  PROBLEM  OF  L.  FEJES-TOTH.  by 
B.  Graunhaum.    Rept.  on  Contract  AF  49(638)253. 
Sep  59,   4p.    AFOSR-TN-59-981;  AD- 228  282. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  471 

In  Euclidean  3- space,  a  point  is  "hidden"  by  a  set  of 
spheres  (which  do  not  ccxitain  the  point)  if  any  ray 
issuing  from  the  point  intersects  at  least  one  of  the 
spheres.    Fejes-Toth  established  that  six  congruent, 
non- intersecting  spheres  may  hide  a  point.    We  prove 
that  five  congruent  non- intersection  spheres  may  not 
hide  a  point. 


Institute  of  Mathematical  Sciences.  New  York  U. , 

N.  Y. 
THE  INFLUENCE  OF  EDGES  AND  CORNERS  ON 
POTENTIAL  FUNCTIONS  OF   SURFACE  LAYERS,  by 
Rolf  Leis.    Rept.  on  Contract  AF  49(638)229.    June  59, 
23p.  3  refs.    Research  rept.  no.  BR- 29;  AFOSR-TN- 
59-943. 
Order  from  LC  miJ2.  70.  ph$4.  80  PB  144  766 

The  potential  functions  of  multiple  surface  layers  be- 
have singularly  when  approaching  the  boundary  erf  the 
surface.    The  degree  at  the  singularities  of  these 
functions  and  their  derivatives  are  discussed  in  this 
paper.    (Author) 


Institute  of  Mathematical  Sciences.  New  York  U. , 

N.  Y. 
ON  SOME  FREDHOLM  INTEGRAL  EQUATIONS 
ARISING  IN  DIFFRACTION  THEORY,  by  C  H.  Yang. 
Rept.  on  Contract  AF  49(638)229.    Aug  59,   20p. 
7  refs.    Research  rept.  BR-31;  AFOSR-TN- 59-944. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  765 

Kernels  of  integral  equations  arising  in  diffraction 
theory  are  investigated.    These  kernels  depend  on  a 
parameter  a.    Fredholm's  theory  shows  that  the 
resolvents  of  the  kernels  are  meromorphic  functions 
of  a  and,  hence,  can  be  expanded  into  power  series 
of  Q  which  are  convergent  for  certain  regions.    Re- 
gions d  convergence  for  a.  in  which  the  perturbation 
method  would  work,  are  examined.    (Author) 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
LORENTZ  STRUCTURES  CM   THE  PLANE,  by 
J.   Wolfgang  Smith.   Technical  note  on  Contract 
AF  49(638)42.   [1959]  27p.   3  refs.   AFOSR-TN-59-652. 
Order  from  LC  mi $2.  70,  phH  80  PB  144  659 

Very  little  is  known  at  present  about  the  global  prop- 
erties of  Lorentz  manifolds.  While  these  differ  from 
Riemannian  spaces  ostensibly  in  the  signature  of  the 
metric  tensor  field,  one  ccmes  to  realize  quickly  that 
Lorentz  geometry  in  the  large  will  require  its  own 
methods  and  must  lead  to  some  unaccustomed  results. 
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Michigan  U.  [Ann  Arbor]. 

RADIAL  CLUSTER  SETS  AND  THE  DISTRIBUTION 
OF  VALUES  OF  MEROMORPHIC  FUNCTIONS,  by 
W  B.  Woolf.    Rept.  on  Contract  AF  49(638)104.  Oct  59, 
34n    19  refs.    AFOSR-TN- 59- 1041. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  144  772 

-Hiis  paper  is  devoted  to  an  investigation  of  the  be- 
havior near  a  singularity  of  a  function  w  =f(z) 
meromorphic  in  the  unit  disk.    Particular  emphasis  is 
placed  on  the  problem  of  deriving  meaningful  results 
for  non-isolated  singularities. 


Minnesota  U.  [Minneapolis]. 
CHANGE  OF  TIME  SCALE  FOR  MARKOV  PROC- 
ESSES, by  Steven  Orey.    Rept.  on  Contract  AF 
49(638)617.    1  Sep  59,  22p.  5  refs.    AFOSR-TN- 
59-1067. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  771 

Let  iXnj  be  a  recurrent  Markov  chain,  n  =0,   1 

A  new  process  jxA  ^  0^t<  «»  is  obtained  from  the 
original  process  b/  reguiring  a  wait  of  duration  Y^x) 
aftejL reaching  x,  for  every  state  x,  where  y1[x)  >  0. 
Let  Xt  =  (Xt  .  Yt  ).  where  Yt  is  the  elapsed  time  since 
the  last  transition.   ^xA  is  a  Markov  process;  Yt  is  a 
generalized  renewal  process.    Results  are  obtained 
about  the  structure  of  the'Xt  -  process  and  the 
asymptotic  behavior  erf  the  transition  probabilities. 
The  case  in  which  the  waiting  times  are  random 
variables  is  also  treated.    (Author) 


Missouri  U. ,  Columbia. 

SOME  ASPECTS  OF  UNSTABLE  HOMEOMOR- 
PHISMS,  by  J.  F.  Jakobsen  and  W.   R.  Utz.    Techni- 
cal rept.  no.   10  on  Contract  AF  18(600)1108. 
Nov  58,  20p.    7  refs.   AFOSR-TN-58- 1040; 
AD- 206  574. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  353 


Naval  Research  Lab. ,  U.  Of  Wisconsin,  Madison. 
JHE  EXPANSION  AND  INTEGRATION  OF  PROD- 
UCTS OF  SURFACE  HARMDNICS  AND  OF  CER- 
TAIN RELATED  QUANTITIES,  by  M.  P.  Barnett. 
Rept.  on  Contract  N7onr- 28511.    25  Mar  58,  64p. 
16  refs.    WIS-ONR-30. 
Order  from  LC  mi^.  90,  ph$10.  80  PB  139  255 

Formulae  and  tables  are  provided  for  the  expansion 
of  products  of  trigonometric  functions  and  spherical 
harmonics  as  series  in  sp)herical  harmonics,  and  for 
some  integrals  closely  related  to  these  expansion 
coefficients. 


Naval  Research  Lab.  ,   U.  of  Wisconsin,  Madison. 
THE  POWER  SERIES  EXPANSION  OF  A  CERTAIN 
CLASS  OF  FUNCTIONALS,  by  M.  P.  Barnett.    Rept. 
on  Contract  N7onr-28511.    7  Jan  59,    lip.   3  refs. 
WIS-ONR-35. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  550 

The  technique  described  in  this  report  is  in  effect  a 
generalization  of  a  procedure  used  in  classical  as- 
tronomy that  involved  the  so-called  Newcomb  opera- 


tors.   The  general  procedure  is  derived  in  section  2, 
and  is  summarized  in  equations  (11),  (12).  (15),  (17). 
and  (18).    Section  3  deals  with  possible  extensions  of 
the  method  and,     section  4  contains  some  comments 
on  the  relationship  between  the  present  method  and 
the  special  cases  treated  previously  by  earlier 
workers. 


P[erkin]-E[lmer]  C[orp.  .  Norwalk.  Conn.  ] 
SINGULAR  DIFFERENTIAL  BOUNDARY  PROBLEMS 
OF  A  FOURIER  TYPE,  by  Robert  W.  McKelvey. 
Rept.  on  Contract  AF  33(616)5649.  30  Apr  59,  40p. 
8  refs.  WADC  Technical  rept.  59-288. 
Order  from  OTS  $1.  00  PB  161  350 

Let  L  be  a  linear  differential  operator  defined  for 
twice  differentiate  functions  x(t)  by  Lx«  -x"  ♦  q(t)x, 
with  q(t)  real,  continuous,  and  satisfying 

Q   t  I  q(t)  I  dt  <  ••.    Since  the  operator  L  falls  under 
Weyl's  "limit  point  case",  it  follows  that  the  differ- 
ential equation  Lx-Ax,  the  condition  that  x(t)  be  in- 
tegrable- squared  on  Oj£t<««,  and  the  boundary  condi- 
tion sin  a.  x(0)  -  cosa.  x'(0)  =  0,  for  fixed  a  (O.so  <»), 
determine  a  non-trivial  boundary  problem  H.    Much  of 
the  paper  is  an  investigation  of  the  solutions  of  Lx  - 
Ax  on  Oit  <  ••  when  A  is  near  zero,  and  through  this, 
of  the  nature  of  the  spectral  function  of  H  when  A  is  in 
a  neighborhood  of  the  origin.    TTie  results  are  then 
apyplied  to  a  study  of  the  related  eigenfunction  expan- 
sion of  an  arbitrary  summable  function  f(t).  (Author) 


Purdue  U.  ,  Lafayette.  Ind. 
A  CHARACTERIZATION  OF  MULTICOHERENT 
PEANO  SPACES,  by  A.   Lauria  and  C.   J.  Neugebauer. 
Technical  note  no.    19  on  Analytical  Theory  of  Con- 
tinuous Transformations,  Contract  AF  18(600)1484. 
Nov  59,   15p.   10  refs.  AFOSR-TN- 59 -801. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  753 


Rome  Air  Development  Center,  Griff  is  s  AFB.   N.   Y. 
AN  INTRODUCTION  TO  PROBABILITY  THEORY 
DISCRETE  SCHEMES,   by  F.  M.  Reza.    Aug  59,  74p. 
6  refs.    RADC-TN-59-129. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  485 

In  a  recent  report,  considerable  reliance  on  a  back- 
ground of  probability  theory  was  assumed.    In  view  of 
the  availability  of  some  notes  on  discrete  probability 
theory  (based  on  a  forthcoming  book),  it  was  felt 
desirable  to  publish  these  in  technical  note  form.    A 
report  on  nondiscrete  probability  may  be  published  in 
the  future.    This  report  treats  the  fundamental  notions 
of  probability  using  modem  concepts  of  set  theory. 


Statistical  Techniques  Research  Group,  Princeton 

U.  ,  N.  J. 
ON  AN  ITERATIVE  METHOD  FOR   FINDING  A 
LOCAL  MINIMUM  OF  A  FUNCTION  OF  MORE 
THAN  CNE  VARIABLE,  by  E.   M   L.   Beale.   Tech- 
nical rept.   no.  25  on  Contract  DA  36-034- ORD- 2297. 
Nov    58,  45p.   13  refs.   OOR  rept.    1715.  23M. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  817 


A  new  approach  to  the  problem  erf  finding  a  minimum 
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(or  at  least  a  lcx:al  minimum)  df  an  arbitrary  function 
of  several  variables  Is  presented.    This  approach 
tends  to  reduce  the  number  of  function  evaluations  re- 
quired to  obtain  an  adequate  approximation  to  the  min- 
imum, at  the  expense  of  considerable  extra  computa- 
tion between  evaluations.    It  is  therefore  considered 
appropriate  in  situations  where  each  evaluation  is  a 
slow  or  costly  process.    A  corr|)lete  algorithm  based 
on  this  approach  is  described,  but  some  of  the  deuile 
may  require  modification  in  th«  light  of  further  prac- 
tical experience.    (Author) 


Virginia  Agricultural  Experirient  Station, 

Rid  clc  s  burs 
THE  DEVELOPMENT  OF   STATISTICAL  METHODS 
FOR  EXPERIMENTAL  DESIGNS  IN  QUALITT  CON- 
TROL AND  SURVEfLLANCE  TE^HNG,   by  R.  N. 
Pendergrass  and  R.  A.  Bradley.    Technical  rept.  no.  5 
(Final)  on  Ranking  in  Triple  Comparisons.  Contract 
Nonr- 2352(01).    Jan  59.  41p.  30  refs. 
Order  from  LC  mi$3.  30.  ph$7480  PB  144  400 


lyu! 


Paired  comparisons  are  widely!  used  in  subjective 
testing.    While  small  block- size  designs  are  usually 
necessary,  it  is  not  always  desirable  to  use  paired 
comparisons.    This  paper  dealt  with  methods  of  anal- 
ysis for  the  ranking  of  t  treatments  in  sets  or  subsets 
of  the  possible  (\)  triple  comparisons  formed  from  t 
treatments.    A  mathematical  model  for  triple  com- 
parisons has  been  devised  as  an  extension  of  the  model 
for  paired  comparisons.    Treatment  parameters  are 
postulated  and  estimated  by  the  method  of  maximum 
likelihood  and  the  asymptotic  variances  and  covari- 
ances  of  these  estimators  are  found.    Test  procedures 
are  also  derived.    A  brief  numerical  example  is  in- 
cluded.    (See  also  PB  143  925 


Washington  U.  ,  St.   Louis,  Mb. 
INTEGRAL  p-adic  NORMAL  MATRICES  SATISFY- 
ING THE   INaDENCE  EQUATION,  by  J.  K.  Goldhaber. 
Final  technical  rept.   for  15  Oct  56-14  Oct  58  on  Pairs 
of  Matrices  with  Property  L,  Oontract  DA  23-072- 
ORD-1051.  [1959]  9p.   Urefs.  j 
Order  from  LC  mijl.  80.  ph$L80  PB  138  577 


Wayne  State  U.  ,   Detroit,  Mi^h. 
STATISTICAL  TECHNIQUES  IN  LIFE  TESTING. 
CHAPTER  111.    PROBLEMS  OP  ESTIMATION,   by 
Benjamin  Epstein.    Technical  nept.  no.  4  on  Qxitract 
Nonr- 21 63(00).    15  Jan  59,    106i).   11  refs. 
Order  from  LC  mi$5.  70,  phjie.  80  PB  144  401 

It  is  frequently  important  that  One  make  estimates  of 
mean  life,  rates  of  failure,  probability  of  survival 
for  a^iven  time,  etc,  on  the  b$sis  of  data  arising 
from  life  tests.    The  data  may  be  generated  in  many 
ways;  e.  g. ,  they  may  arise  fr<^m  truncated,  censored, 
sequential,   replacement,   non- Replacement,   inter- 
rupted, or  combined  experiments;  we  may  or  may  not 
know  the  exact  times  to  failure.    We  shall  try  in  what 
follows  to  give  rules  and  proc^ures  which  enable  us 
to  give  point  and  interval  estir^ates  which  are  in  some 
sense  optimum. 


Wisconsin  U.  .  Madison. 
FOURIER  TRANSFORMS  OF  GENERALIZED  FUNC- 
TIONS, by  Jacob  Kerevaar.   Rept.  on  Contract  N7onr- 
28507.  Oct  58.  44p.   10  refs.  AD-212  336. 
Order  from  LC  nvi$3.  30.  ph$7.  80  PB  144  433 

Presented  at  the  Symposium  on  Harmonic  Analysis  at 
CorneU  U. .  Ithaca,  New  York,  July  1956. 

A  symmetric  theory  of  Fourier  transforms  is  dis- 
cussed for  generalized  functions  or  distributions.  The 
class  of  distributions  for  which  Fourier  transforms 
are  defined  is  the  class  d  distributions  of  moderate 
growth.    A  fundamental  sequence  [fn]  on  (--,••)  is 
said  to  be  of  moderate  growth  if  there  exist  an  integer 
p  :^  0,  as  a  sequence  [^^P)]  of  antiderivatives  of 
order  p  of  the  fn,  and  constants  A  and  a  such  that 

|[f(-p)(t)]|  <A((t|  *l)^.  -  -<t  <^.  n  -1,2 

A  custribution  0  is  said  to  be  of  moderate  growth  if 
one  of  its  defining  fundamental  sequences  is.    The 
class  of  distributions  of  moderate  growth  is  charac- 
terized as  the  class  of  (generalized)  derivatives 
[F](p)  of  arbitrary  order  p  of  the  integrable  functions 
F  which  satisfy  an  ineqtiality  of  the  form 
|F(t)l    <^B(|t|  -fl)b.  -<.<t<-. 


Computing  Devices 


Applied  Mathematics  and  Statistics  Lab. , 

Stanford  U. ,  Calif. 
NUMERICAL  METHODS  FOR  HIGH  SPEED  COM- 
PUTERS: A  SURVEY,  by  George  E.  Forsythe. 
Technical  rept.  no.   1  on  Contract  Nonr -225(37). 
30  Jan  59,  22p.    20  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  556 


Avion  Dlv.  .  ACF  Industries,  Inc.  ,  Alexandria.  Va. 
DESIGN  OF  A  GENERAL  PURPOSE  DATA  STORAGE 
SYSTEM,  by  Earl  D.  Gibson  and  Howard  Knoer. 
Final  rept.  for  15  July  57-31  Oct  58  on  Contract 
AF  19(604)2648.  [1958]  138p.   44  refs.   AFCRC-TR- 
58-189;  AD- 160  856. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  138  424 

This  is  the  final  report  on  a  program  of  investigation, 
study,  and  design  of  a  data  storage  system  as  a  means 
of  recording  the  data  from  a  variety  of  analog  com- 
puters in  a  form  suitable  for  analytical  study  by  digital 
confutation.    The  problems  associated  with  selecting 
the  data  to  be  stored  and  the  sampling  rates  are  con- 
sidered.   A  highly  flexible  system  which  could  be 
readily  adapted  to  the  needs  of  a  wide  variety  of  appli- 
cations is  presented.    The  basic  functions  of  collecting, 
digitizing,  and  storing  the  data  are  discussed  along 
with  several  optional,   special  features.    An  alternate 
system  is  described  along  with  several  detailed  ap- 
proaches to  some  of  the  key  problems. 


Computation  Lab.  .  Harvard  U.  ,  Cambridge,  Mass. 
DESIGN  AND  OPERATION  OF  DIGITAL  CALCULAT- 
ING MACHINERY.   Rept.  for  1  Dec  58-1  Mar  59  on 
Contract  AF  19(604)4947.    [1959]  36p.  2  refs.  Scien- 


tific rept.  no.  AF-53;  AFCRC-TN-59-373; 

AD-217  826. 

Order  from  LC  mi$3.  00,  ph$6.  30 
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Contents: 

rection  2.  Aerodynamic  origin  of  Magnus  moment,  by 

Edward  Benton.   [1958] 
Section  3.  Discrete  array  patterns,  by  James  Misho. 

10  June  58.  Problem  rept.  no.   115. 
Section  4.   Tabulation  of  certain  functions  in  capillary 

theory,  by  John  W.  Seward.   15  Nov  58.  Problem 

rept.  no.   116. 
Section  5.   Tables  of  spherical  Bessel  functions,  by 

John  W.  Seward.   [1958]  Problem  rept.  no.   117. 
Section  6.  Airspeeds,  altitudes  and  Mach  numbers,  by 

Charles  King  and  Hugh  Hawkes.  Jan  55.  Problem 

r^t.  no.   118. 


Computation  Lab.  ,  Harvard  U.  ,  Cambridge,  Mass. 
DESIGN  AND  OPERATION  OF  DIGITAL  CALCU- 
LATING MACHINERY.  Rept.  for  1  Mar-l  Sep  59  on 
Contract  AF  19(604)4947.   1  Sep  59,   12p.  Scientific 
rept.  no.   AF-56;  AFCRC-TN-59-761. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  590 

TTiis  report  concerns  an  investigation  into  the  fluid 
mechanism  responsible  for  the  Magnus  moment  on  a 
finned  missile.    Since  almost  no  data  is  available  on 
this  matter,  the  object,  during  the  period  covered, 
has  been  to  devise  an  experimental  set-iq)  for  the  di- 
rect measurement  of  Magnus  moment.    (See  also 
PB  141  591) 


Computation  Lab. ,  Harvard  U, ,  Cambridge,  Mass. 
DESIGN  AND  OPERATION  OF  DIGITAL  CALCU- 
LATING MACHINERY.  Rept.  on  Contract 
AF  19(604)4947.   1  Aug  59,  37p.  Scientific  rept.  no. 
AF-55;  AFCRC-TN-59-760. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  144  591 

The  functions  "x"  and  "z"  which  have  been  tabulated 
are  the  solution  of  the  equations 

-r-  *P  coB^ 


=  /*  sin^ 


^^«HLr.  2*pz 
subject  to  the  initial  conditions 

X  -  z  -  0  and  /*  i 
(See  also  PB  140  098) 


1  when  ^  '  0. 


David  Taylor  Model  Basin,  Washington,  D.  C. 
704  PERTURBATION  CALCULATION  AML  PROB- 
LEM 840-121,  by  Maxine  Jackson.  Jan  58,   15p.   Rept. 
1166;  reprint  of  Applied  Mathematics  Lab.  Technical 
rept.  60. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  138  431 

The  three  group  704  Perturbation  Calculation  (P.  S. )  is 
» code  prepared  for  the  Knolls  Atomic  Power  Labora- 
tory to  be  used  in  connection  with  CURE,  their  704 
program  for  two-dimensional  reactor  design 
calculations. 
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General  Electric  Co.  .   Schenectady,   N.  Y. 
MEASURED  RANGE  ACCURACY  OF  THE  HERMES 
A-3  DIGITAL  COMPUTER  AS  AFFECTED  BY  (a) 
CERTAIN  GUIDANCE  SYSTEM  TOLERANCES  (b) 
WINDS  AND  FINITE  GROUND  LOOP  RESPONSE,   by 
P.  G.  Cushman  and  T.  J.  Weinstein.    Rept.  on  Project 
Hermes,  Contract  [DA  30-115-ORD-23].    10  Sep  51, 
declassified  17  Mar  58,   15p.  3  refs.    Technical  infor- 
mation series  no.   DF  51A0520. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  624 

Deviations  of  the  Hermes  A-3  flight  path  from  the 
standard  trajectory  in  elevation  and  azimuth  require 
small  corrections  to  be  made  in  the  computed  range 
of  the  missile.  This  study  was  made  to  determine  if 
the  corrections,  corresponding  to  expected  flight  path 
deviations,  were  small  enough  to  be  neglected  in  the 
digital  computer. 


Michigan  U. ,  Ann  Arbor. 
LECTURES  ON  SWITCHING  AND  AUTOMATA 
THEORY,  by  Calvin  C.  Elgot.    Rept.  on  Contracts 
Nonr-1224(21)  and  DA  20-018-ORD- 16971.    1958,   80p. 
62  refs. 

Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  451 

These  lectures  include  a  study  of  two- terminal  series - 
parallel  relay  contact  networks,  multi- terminal  relay 
contact  networks,  and  sequential  networks.    General, 
systematic  techniques  for  the  study  of  series -parallel 
networks  have  employed  Boolean  algebra  or  proposi- 
tional  calculus.    A  basic  paper  on  multi -terminal 
relay  contact  nets  makes  use  of  matrices  whose 
entries  are  elements  of  a  Boolean  algebra.    More  re- 
cent work  makes  use  of  the  algebraic  concepts:  lattice, 
semi-group,  group.    The  concept  of  ring  when  suitably 
specialized  is  intimately  connected  with  Boolean  alge- 
bras.   This  indicates  the  extent  to  which  algebra  is 
invading  the  mathematical  theory  of  switching.    Much 
recent  work  has  employed  more  advanced  aspects  of 
logic  than  the  propositional  calculus.    Indeed,   the  use 
of  logic  and  its  techniques  has  already  produced 
significant  results  and  promises  still  more  fruitful 
ones. 


National  Research  Labs.  ,  Ottawa  (Canada) 
REQUIREMENTS  FOR  A  HYBRID  ANALOG- DIGITAL 
COMPUTER,  by  D.  C.  Baxter  and  J.  H.  Mil  sum. 
Oct  59,  29p.   14  refs.    Mechanical  engineering  rept. 
MK-7. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  508 

Conventional  analog  and  digital  computers  are  criti- 
cally compared  as  to  their  relative  suitability  for 
scientific  and  engineering  problems.    Hybrid  com- 
puters are  defined  as  those  in  which  computing  opera- 
tions of  both  types  are  combined,  and  the  require- 
ments are  outlined  for  such  a  union  to  be  advantageous. 
An  economical,  completely-general -purpose,  hybrid 
computer  seems  unlikely,  but  there  are  many  special 
purpose  applications  of  advantage,  and  examples  are 
given.    (Author) 


Stavld  Engineering,  Inc. .  Plainfleld,  N.  /. 
RESEARCH  DIRECTED  TOWARDS  INSTALLATION, 
TESTING,    DEVELOPMENT,    AND  MODIFICATION 
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OF  EXPERIMENTAL  DATA  PROCESSING  EQUIP- 
MENT.   Final  engineering  rtpt.  on  Contract  AF 
19(604)3503.    Nov  59.  98p.    112  refs.    AFCRC-TR- 
59-355'  AD- 228  308 
Order  from  LC  mi$5.  40.  phS15.  30  PB  144  425 

This  report  describes  the  efjforts  d  the  contractor 
during  a  17 -month  period  in  providing  technical  and 
engineering  support  necessary  to  the  operation  d  a 
complex  data  processing  system  used  as  a  tool  in 
human  research  studies.    It  describes  the  system  used, 
the  problems  encountered  and  their  solutions,  and  the 
developmental  tests  toward  improvement  of  equipment 
and  simulation  techniques.    The  report  describes  the 
use  of  equipment  in  two  separate  configurations:  (1) 
the  use  of  an  experimental  tactical  air  control  center 
system  with  semi-automatic  tracking,  intercept, 
storage,  and  display  provisions  for  component  and 
system  tests  in  human  factot  studies;  and  (2)  through 
the  experience  gained,  its  eventual  evolution  and 
ultimate  reinstallation  into  an  advanced  laboratory 
simulation  facility  for  research  on  man/machine  sys- 
tems.   In  the  latter  configuration,  the  report  places 
particular  emphasis  on  various  techniques  used  for 
the  simulation  and  gen^ratian  of  complex  tactical 
situations  and  corresponding  methods  of  display, 
readout,  and  data  reduction  for  purposes  of  threat 
evaluation  and  action  selection.    Thus,  although 
intended  for  research  in  problems  of  military 
psychology,  the  information  techniques  employed  are 
applicable  and  should  be  of  interest  to  those  concerned 
with  systems  of  air  traffic  control,  ground  control  d 
interceptors,  missile  launcH,  and  control  and  com- 
mand systems  in  general. 


MECHANICS 


Bolt,  Beranek  and  Newman,  Inc. .  Cambridge.  Mass. 
DAMPING  OF  BENDING  WAVES  IN  MULTI- LAYER 
PLATES,  by  Gunther  Kurtz^.    Rept.  on  Contract 
Nonr- 232 1(00).    27  Feb  59,  88p.   4  refs.    Rept. 
no.  614. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  144  819 

Damping  of  structure- borne  noise  and  vibration  re- 
quires materials  with  high  imtemal  losses.    Unfortu- 
nately homogeneous  Isotropic  materials  which  com- 
bine the  desired  structural  rigidity  with  a  high  loss 
tangent  are  not  available  fot  most  applications.    The 
desired  damping,  therefore»  is  usually  obtained  by 
various  "damping  treatments"  in  which  dlssipative 
coatings  or  layers  are  added  to  the  structural  ele- 
ments.   The  analysis  necessary  for  the  design  of  such 
damping  treatments  involves  the  solving  of  a  system 
erf  coupled  differential  equations,   usually  of  the  fourth 
order  and,  in  addition,  a  c<|nsiderable  amount  erf 
algebra. 


Brown  U.   Dlv.  of  Engineeiring,  Providence,   R.  I. 
AN  EXPERIMENTAL  STUDY  OF  PULSE  PROPA- 
GATIC»J  IN  ELASTIC  CYLINDERS,  by  D.  Y.  Hsieh 
and  H.  Kolsky.   Technical  rept.  no,  4  on  Contract 
Nonr-562(14).   Oa  57,  Up.    9  refs.   Nonr-562(14)/4. 
Order  from  LC  nai$2.  4a  pl>$3.  30  PB  138  909 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R.  I. 

THE  FORMULATIONS  OF  CONSTITUTIVE  EQUA- 
TIONS IN  CONTINUUM  PHYSICS,  by  A.  C.  Pipkin 
and  R.  S.  Rivlin.    Technical  rept.  no.  4,  Jan  57- 
Sep  58,  on  Application  of  Invariance  Principles  in 
Continuum  Mechanics,   Contract  DA  19-020-ORI> 
4531.    Sep  58,   115p.    13  refs.    DA-4531/4. 
Order  from  LC  mi$6.  00,  ph$18. 30        PB  138  438 

Constitutive  equations  prescribing  a  tensor  of  arbi- 
trary rank  in  terms  of  displacement  gradients  and  an 
arbitrary  number  of  vectors  are  examined.    The 
restrictions  imposed  upon  such  relations  by  form- 
invariance  under  rotation  of  the  physical  system  are 
obtained.    A  method  of  finding  the  restrictions  due  to 
symmetries  of  the  material  is  outlined,  and  this 
method  is  used  In  obtaining  explicit  results  for  seven 
groups  of  symmetry  transformations.  ". 


Brown  U.  Dlv.  of  Applied  Mathematics,  Providence, 

R.   I. 
NOTE  ON  THE  EXPANSION  IN  POWERS  OF 
POISSON'S  RATIO  OF  SOLUTIONS  IN  ELASTO- 
STATICS,  by  Ell  Sternberg  and  Rokuro  Muki.    Tech- 
nical rept.  no.  6  on  Contract  Nonr -562(25).    Feb  59. 
12p.   13  refs.    562(25)/6. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  823 

This  paper  examines  the  power- series  development 
with  respect  to  Pols  son's  ratio  of  the  solution  to  the 
second  boundary- value  problem  (surface  tractions 
prescribed)  in  three-dimensional  classical  elastostat- 
ics  for  the  case  of  vanishing  body  forces.    The  indi- 
vidual terms  of  this  expansion,  by  means  of  steady- 
state  thermoelasticity  theory,  are  found  to  admit  an 
independent  physical  interpretation.    This  interpreta- 
tion, in  turn,  permits  certain  conclusions  concerning 
the  dependence  upon  the  elastic  constants  of  solutions 
to  space  problems. 


Brown  U .  Div .  of  Applied  Mathematics , 

Providence,  R.  I. 
ULTRASONIC  ATTENUATION  IN  MILD  STEEL 
UNDER  DEFORMATION,  by  Raymond  G.  Bayer. 
Rept.  on  Contract  AF  18(603)136.   15  Sep  58,  42p. 
14  refs.  AFOSR-TN-58-913;  AD-204  567. 
Older  from  LC  mi$3.30,  ph$7.80  PB  137  930 

TTie  losses  in  mild  steel  as  a  function  of  strain  resulti 
from  the  combination  of  magnetic  domain  mechanisms 
and  dislocation  mechanisms  .  A  heuristic  model  using 
known  magnetic  domain  losses  and  known  dislocation 
losses  is  proposed  to  explain  the  observed  dependence 


Institute  of  Research,  Lehigh  U.  [Bethlehem, 

Pa.] 
PROPAGATION  OF  ELASTIC  AND  PLASTIC 
DEFORMATION  IN  SOLIDS,  by  C.  W.  Curtis. 
Annual  rept.  for  1  Sep  57,  31  Aug  58  on  Contract 
DA  36-034-ORD-1456,   Supplement  4.    [1958]     17p. 
8  refs. 
Order  from  LC  ml$2. 40,  ph$3.  30  PB  138  475 

Contributions  to  the  theory  of  the  propagation  of 
elastic  strain  calculations  to  determine  the  effect  of 
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rarylng  the  time-dependence  of  the  applied  pressure. 
Method  of  solving  problems  Involving  "mixed  end 
conditions.  " 


Michigan  U. ,  Ann  Arbor. 

THE  TORSON  OF  SHAFTS  OF  VARYING  CIRCU- 
LAR CROSS  SECTIONS^  by  Hubert  L.  Hunzeker. 
Rept.  on  Contract  AF  49(638)104.    Oct  58,  85p. 
36  refs.   AFOSR-TN-58-738;   AD- 201  504. 
Order  from  LC  mlK  80,  ph$13.  80        PB  137  839 

Contents : 

A  shaft  with  a  prolate  ellipsoidal  cavity 

The  torsion  of  a  shaft  with  an  oblate  ellipsoidal 

cavity 

TorsiOT  of  hyperboloids  of  revolution 
Tlie  torsion  of  a  semi-infinite  shaft  with  a  general 

mpnaone  meridian  section 


Minneeou  U. ,  Minneapolis. 

BEAM  VIBRATIONS  WITH  QUASI-ORTHOGONAL 
BOUNDARY  CCNDITIONS,  by  Y.  C.  Das,  L.  E.  Good- 
man and  A.  R.  Robinson.  Rept.  for  June- Dec  58  on 
Materials  Analysis  and  Evaluation  Techniques,  Con- 
tract AF  33(616)5426.  Nov    59.  46p.  8  refs.  WADC 
Technical  rept.  59-76. 
Order  from  OTS  %l.  25  PB  161  348 

An  exact  solution  is  developed  for  the  transient  and 
steady- state  motion  of  beams  when  rotational  or 
translatlonal  viscous  damping  enters  the  boundary 
conditions.    The  method  is  applicable  to  any  structures 
whose  governing  differential  equations  and  boundary 
conditions  would,  in  the  absence  of  energy  dissipation, 
constitute  a  classical  Strum- Liouville  system. 
(Author) 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
ROTATION  INDUCED  BY  SINUSOIDAL  EXCITA- 
nON,  by  Daniel  Stern.   9  Sep  57,  26p.   14  refs. 
NAVORD  rept.  5726;  AD- 157  273. 
Order  from  LC  mi $2.  70,  phf4.  80  PB  144  720 

A  freely  suj^xjrted  rigid  rod  rests  in  a  txibe.    The  rod 
(rf  outside  radius  r,  and  the  tube  of  inside  radius  R, 
ire  both  right  circular  cylinders.    The  longitudinal 
«es  of  the  rod  and  tube  are  horizontal.    If  the  tube 
receives  transverse  sinusoidal  excitations,  the  rod 
usually  bounces.    However,  for  particular  combina- 
tions of  frequency  and  acceleraticm,  it  is  possible  for 
4e  rod  to  rotate  without  bouncing.    Experimental  re- 
sults of  various  rod  and  tube  models  are  reported. 
The  locus  of  the  rod's  center  during  rotation  is  de- 
rived.   A  relationship  between  rotation  and  exciting 
frequency  is  derived.    An  expression  for  the  period 
of  rotation  is  developed.    An  approximate  relation- 
ship for  predicting  rotation  is  also  develc^>ed.  (Author) 


Royal  Inst,  of  Tech.  (Sweden). 

MEASURING  ACCURACY  IN  CREEP  TESTS.    PART 
n.  INFLUENCE  OF  THERMAL  STRESSES,  by  Ame 
Mellgren.    Rept.  for  June- Dec  58  on  Materials  Anal- 
ysis and  Evaluation  Techniques,  Contract  AF 
^1(052)05.    Oct  59,  60p.   10  refs.    WADC  Technical 


rept.  59-78,  Pt.  2. 
Order  from  OTS  $1.  50 


PB  161  356 


In  this  repon  the  author  calculates  the  thermal 
stresses  induced  in  cylinders  and  plates  by  non- 
uniform surface  temperatures.    The  relations  of 
thermal  stresses  to  creep  are  then  determined  for 
cylindrical  and  sheet  creep  specimens.    These  rela- 
tions are  expressed  mathematically  for  sinusoidal 
and  square  wave  surface  temperature  gradients. 
Numerical  examples  are  presented  and  discussed 
(Author)  (See  also  PB  151  928) 


Aerod)^namics  and  Pneumafics 


Aeronautical  Research  Lab. ,  Wright  Air  Develop- 
ment Center,  Wright- Patterson  AFB,  Ohio. 
Oti  THE  STABILITY  OF  ONE- DIMENSIONAL  VIS- 
COUS FLOWS:  SOUND  WAVES  AND  SHOCK  WAVES, 
by  Louis  G.  ICaufman,  II  and  Morris  Morduchow 
(Polytechnic  Inst,  of  Brooklyn).  Aug  59,  53p.  29  refs. 
WADC  Technical  rept.  59-355. 
Order  from  OTS  $1.  50  PB  161  318 

The  solution  to  the  steady  one- dimensional  Navier- 
Stokes  equations  is  presented  for  the  case  of  Prandtl 
number  equal  to  3/4  and  constant  coefficients  of  spe- 
cific heats  and  viscosity.    The  solution  has  been  shown 
to  be  valid  for  ordinary  air  flows  with  free- stream 
Mach  numbers  not  exceeding  about  two.    The  unsteady 
flow  solution  is  achieved  by  assuming  a  small  one- 
dimensional  perturbation  of  the  steady  flow  and  thence 
linearizing  the  equations.    Solutions  for  the  disturb- 
ance then  vary  exponentially  with  time.    Two  simul- 
taneous ordinary  differential  equations  for  the  velocity 
and  temperature  disturbances  as  functions  of  the 
space  variable,  with  the  complex  damping  or  amplifi- 
cation factor  as  an  eigenvalue  depending  on  the  dis-       ^ 
turbance  wave  length,  are  then  derived.    Disturbed 
uniform  flows  of  both  inviscid  and  viscid  fluids  are 
solved  exactly;  the  resulting  characteristic  equations 
have  eigenvalues  with  negative  real  parts  which  indi- 
cate that  the  disturbance  decreases  with  time  and 
hence  that  the  uniform  flows  are  stable.    These  re- 
sults can  be  interpreted  as  indicating  the  speed  of 
propagation  and  the  rate  of  damping  of  one-dimen- 
sional sound  waves  with  viscosity  and  heat  conduction. 
Approximate  methods  are  applied  to  obtain  the  char- 
acteristic equation  for  shock-wave  flows.    All  of  the 
several  methods  used  here,  whicnSare  essentially 
applications  of  the  methods  of  collocation  and  of  aver- 
ages, yield  the  exact  solution  results  for  the  special 
case  of  sOTiic  flows,  and  all  tend  to  predict  instability 
for  shock-wave  flows.    The  analysis  indicates,  in 
particular,  that  for  shock- wave  flows  there  will  al- 
ways exist  disturbance  wave  lengths,  namely  suffi- 
ciently large  ones,  for  which  the  disturbances  will 
tend  to  amplify  with  time.  The  instability  is  less 
pronounced,  if  at  all  present,  for  very  small  disturb- 
ance wave  lengths  (less  than  10-4  inches  for  sea- 
level  atmospheric  conditions.    (Author) 


Aerophysics  Development  Corp. ,  Santa  [Barbara] 
Calif. 
AN  ACCOUNT  OF   RESEARCH  INFORMATION 
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PPRTAINING  TO  AERODYNA^lIC  HEATING  OF 
^^^^  BBLIOGRAPHY.    PART  II.   VOLUME  U. 
MATERIALS,  by  John  F.  Brahtz  and  Allan  Dean.   Rept. 
rSraa  AF  33<^516)2328.    Mar  55.  328p.  809  refs. 
WADC  Technical  rept.  55-99;  AD- 74  498_ 
Order  from  LC  mi$Il.  10.  ph$50.  10        FB  144  695 


Aerophysics  Dcvelopnnent  Cbrp. .  Santa  [Barbara] 

aS^account  of  research  information  per- 
taining TO  AERODYNAMIC  HEATING  OF  AIR- 
FRAME.  BBUOGRAPHY.  PART  II.  VOU   4.  METH- 
ODS ANALYSIS,  by  John  F.  $rahtz  and  AUan  Dean. 
Rept.  on  Contract  AF  33(616)2328.  Mar  55,  99p. 
343  refs.  WADC  Technical  rept.  55-99;  AD-74  500. 
Order  from  LC  mi$5.  40,  ph$l5.  30  PB  145  064 


c  analysis 


Contents: 

Structural  thermodynaml 
Loads  and  stresses 
Structural  allcwrables 
Dynamic  analysis 
Creep  theories 
Thermal  ahock  theories 
(See  also  PB  144  695) 


Aerophysics  Development  Corp. .  Sanu  [Barbara] 

AN*ACCOUNT  OF  RESEARCH  INFORMATION 
PERTAINING  TO  AERODYNAMIC  HEATING  OF 
MKF^^  PART  II.    BIBUOGRAPHY.    VOLUME  5. 
METHODS  OF  TEST,  by  John  F.  Brahtz  and  Allan 
D^     R^.  on  Contract  AP  33(616)2328.    Mar  55. 
87p.  289  refs.    WADC  Technical  rept.  55-99; 

^dJr  from  LC  mi$4.  80,  pli$13.  80  PB  145  001 


Ctxitents: 

Instrumentation  i  . 

Fundamental  engineering  d4ta  -  Expermienul  methods 

Atmo8i*eric  properties 

Heat  transfer  and  fluid  flo^ 

Materials  properties 
Developmental  testing 
Proof  testing 
Flight  testing 
(See  also  PB  144  695) 


Arnold  Engineering  Deve^pment  Center 

£c.,  S,«racc  AF  40(600)J00.    Nov  59,  39p.    9  refs. 
^"S"^'S»3.00.  *J6.30  PB  144  585 

A  test  program  was  condutted  to  calibrate  the  von 
KarmaS  2^  Dynamics  Facility's  40-^by  40-in.. 
continuous,  supersonic  wijd  tunnel  (Tunnel  A), 
•meoretical  nozzle  contours  were  adjusted,  and  1°^1 
Mach  numbers  and  flow  angles  were  measured  with  n 
a  r^ioHf  the  test  sectio*..    Results  of  the  calibration 
at  SSi  numbers  frcxn  1.  Mo  6  In  half  Mach  nun^er 
increments  are  presented.    Included  in  the  ncxzzle 


calibration  program  were  tests  of  two  typical  models, 
AGARD  Calibration  Model  B  and  a  15-deg  cone 
cylinder. 


Avco-Everett  Research  Lab. ,  Mass. 
FLIGHT  MAGNETOHYDRODYNAMICS.  by  Arthur  R. 
Kantrowitz.    Rept.  on  Contracts  AF  04(647)278  and 
49(638)61.    Mar  59.  20p.  6  refs.    Research  rept.  51; 
AFBMD-TN- 59-27;  AFOSR-TN-59-882. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  785 

A  brief  discussion  Is  given  of  the  possible  flight 
applications  of  magnetohydrodynamics  and  the  con- 
ditions under  which  they  might  be  practical.    A  re- 
view of  previous  work  is  also  given.    (Author) 


California  U. ,  Berkeley. 
NONLINEAR  PARABOLIC  EQUATIONS:  GENER- 
aSS^^FUDW  OF  GASES  THROUGH  POROUS 
MFniA-  bv  Avner  Friedman.   Technical  rept.  no.  3 
rSi?r^'Cr-222(62).    Jan  59.  30p.    14  rrfs. 
Order  from  LC  mi$2.  70.  phH  80  PB  144  553 


Case  Inst,  of  Tech. .  Oeveland,  Ohio. 
INITIAL  BEHAVIOR  OF  A  SPHERICAL  RARE- 
FACTION WAVE,  by  K.  A.  Faymon.    TwAmcal  rept. 
no.  3  on  Contract  Nonr- 1141(01).   May  57.   158p. 

i^del'from  LC  mi$7.  50.  ph$24. 30  PB  138  998 

The  initial  behavior  of  a  spherical  rarefaction  wave 
is  investigated  by  allowing  an  initiaUy  quiet  gaseous 
sphere  to  expand  into  a  vacuum.   The  ensuing  motion 
inTdifferent  regions  erf  the  x.  t-plane  is  investigated 
by  seeking  solutions  to  the  spherical  equations  of 
maion  in  the  form  of  power  series  for  the  particle 
and  sonic  velocities. 


TAIL  LOADS  DURING  A  RUDDER  LOCKED  ROLL 
WG  PULLET  MANEUVER,  by  D.  W.  Rhoads.  Rept 
S;!''c^i^33-038-ac-18517.  Jan  52.  declassified 

27  July  54.  415p.  5  ^-"^f^f-.^i^^-^''"^''' 

AF  Technical  rept.  no.  6701.  ATI  -iU4  ^. 

Order  from  LC  mi$ll.  10.  ph$63.  60        PB  144  525 

Flight  tests  have  been  conducted  on  *"  P-80A  airptoe 
for  ±e  bast  purpose  of  determining  the  existing  ver 
?<!al  and  hor^cXl  tail  loads  during  a  typicar^^^^^ 
locked  rolling  puUout  maneuver.    In  addition  to  these 
S^fquantiUes,  recorded  time  histories  of  the  con- 
trol inputs,  rolling  and  Vowing  velocities,   sideslip 
anale    normal  acceleration,  and  forward  speed  cha^ 
^^fpresented.    Tlie  tests  were  made  under  a  v^ie  y 
of  g^metric  and  aerodynamic  configurations.    Such 
quantities  as  load  factor,  Mach  number,  c.  g.  posula 
Altitude  and  lateral  moments  of  inertia  were  varied 
Jn  order  to  present  as  complete  a  picture  as  poss  blc 
of  °he  responses  to  be  expected  under  various  plaus- 
Sle  condTons.    All  of  these  tests  were  conducted  wd 

Within  the  safe  limits  of  the  ^f'^^rJ^ltSeeX 
tural  tests  and  standard  safe  load  criteria.   (See  also 

PB  151  018) 
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Cornell  Aeronautical  Lab.  ,   Inc.  ,  Buffalo.  N.  Y. 
SHOCK  TUBE  DRIVER  TECHNIQUES  AND  ATTEN- 
UATION MEASUREMENTS,  by  Charles  E.  Wittliff 
and  Merle  R.  Wilson.    Rept.  on  Contract  AF  18(603)10. 
Aug  57,   39p.   9  refs.    Rept.no.  AD-1052-A-4; 
AFOSR-TN-57-546;  AD- 136  531. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  652 

The  development  of  the  hypersonic  shock  tunnel  at  the 
Cornell  Aeronautical  Laboratory.  Inc.  has  been  ac- 
companied by  a  study  of  various  techniques  for  pro- 
ducing strong  shock  waves  to  drive  the  shock  tunnel. 
The  results  of  this  study  are  described  as  to  tech- 
nique and  relative  efficiency  of  different  driver  gases, 
and  the  resultant  attenuation  of  the  shock  wave  in  the 
low  pressure  tube.    It  has  been  found  that  as  the 
strength  of  the  shock  wave  increases  so  does  the 
amount  of  attenuation.    Furthermore,  the  more  effi- 
cient a  given  driver  technique  is  in  producing  a  shock 
wave,  the  larger  the  degree  of  attenuation  that  is 
observed.    A  survey  of  the  presently  available 
theories  on  shock  wave  attenuation  indicates  that  the 
theories  do  not  accurately  predict  the  attenuation  of 
shock  waves  having  Mach  numbers  greater  than  2, 
whereas  all  of  the  experimental  data  reported  herein 
are  for  shock  wave  Mach  numbers  greater  than  4. 
This  serves  to  illustrate  the  need  for  a  better  under- 
standing of  the  attenuation  at  strong  shock  waves. 
(Author) 


Cornell  U.  Graduate  School  erf  Aeronautical 

Engineering,  Ithaca,  N.  Y. 
AN  INSTRUMENT  FOR  THE  STUDY  OF  AERO- 
DYNAMIC FLOWS,   by  Wallis  R.  Grabowsky.   Rept. 
on  Contract  Nonr-401(25).    [1958]  34p.  6  refs. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  457 

Considerable  progress  in  aerodynamic  studies  has 
resulted  from  the  application  of  instruments  measur- 
ing flow  parameters.    The  hot  wire,  pitot  tube,  inter- 
ferometer, and  schlieren-photograph  techniques  have 
all  proved  to  be  invaluable  assets  in  these  studies. 
Each  of  these  techniques  has  application  in  various 
free  stream  velocity  ranges,   the  entire  range  going 
from  sipersonlc  to  subsonic  flow  speeds.  The  instru- 
ment described  was  designed  to  determine  quantita- 
tively one  flow  parameter  (the  density)  within  the 
bounds  of  the  following  requirements:  (1)  It  was  to  be 
applicable  throughout  the  entire  free  stream  velocity 
range  of  all  the  techniques  listed  above.    (2)  It  was  to 
extend  considerably  the  lower  free  stream  velocity 
limit  of  any  of  the  techniques  listed  above.    (3)  It  was 
not  to  interact  with  the  flow  pattern  to  such  a  degree 
that  it  would  make  the  Information  obtained  as  a  re- 
sult of  accomplishing  requirement  (2)  difficult  to 
interpret. 


Cornell  U.  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.   Y. 

ON  THE   "TRIPLE  POINT"  IN  SHOCK-DIFFRACTION 
PROBLEMS^  by  Tien-Fun  Sun.    Rept.  on  Contract 
AP  18(600)1523.    Sep  56.   129p.    16  refs.   AFOSR 
TN-56-583;  AD- 115  007. 
Order  from  LC  mi^.  30,  ph$19. 80        PB  138  687 

"nie  purpose  of  the  present  study  is  to  determine  the 
flow  inside  the  diffracted  wave,  the  position  and  the 


strength  of  the  diffracted  wave,  and  in  particular  how 
it  reinforces  or  attenuates  the  incident  or  the  re- 
flected shock  at  the  points  -  "triple  points"  where  it 
intersects  them. 


David  Taylor  Model  Basin,  Washington,  D.  C. 
THE  DETERMINATION  OF  THE  LOCAL  SKIN 
FRICTION  AND  THE  THICKNESS  OF  TURBULENT 
BOUNDARY  LAYERS  FROM  THE  VELOCITY  SIMI- 
LARITY LAWS,  by  Paul  S.  GranvUle.  Oct  59,   19p. 
22  refs.  Rept.   134Q;  AD-227  625 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  541 

The  applicability  of  pipe  calibrations  of  Preston  tubes 
to  boundary  layers  is  discussed  on  the  basis  of  the 
logarithmic  similarity  law  and  the  displacement  effect 
of  the  tubes.    A  new  logarithmic  formula  for  the 
boundary- layer  thickness  of  flat  plates  which  is  espe- 
cially useful  for  high  Reynolds  numbers  is  also  de- 
rived from  the  similarity  laws. 


Institute  of  Aerophysics,  U.   of  Toronto  (Canada). 
INVESTIGATICN   OF   FREE-MOLECULE  A>4D 
TRANSITION  FLOWS  NEAR  THE  LEADING  EDGE 
OF  A  FLAT  PLATE,  by  E.  L.  Harris.  Rept.  on 
Contract  AF  18(600)1185.  Nov  58,  97p.   17  refs. 
UTIA  rept.  no.  53;  AFOSR- TN-58- 1043;  AD- 206  757. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  144  754 

Pressure  measurements  were  made  in  the  flow  over  a 
thin  flat  plate  set  parallel  to  the  stream  in  the  UTIA 
low-density  wind  tunnel.  The  length  of  the  plate  was 
approximately  7  mean  free  paths  and  free- stream 
speed  ratios  of  0.  55  and  0.  78  were  used.    Pressure 
measurements  were  obtained  from  forward-  and 
backward -facing  orifice-tyi)e  probes,  and  wall  taps. 
Reasonably  good  agreement  was  obtained  between 
orifice  intact-pressures  measured  less  than  one 
mean  free  path  from  the  leading  edge  arul  a  theoreti- 
cal pressure  calculated  on  the  assurryjtion  that  mole- 
cules entering  the  orifice  probe  came  from  the  region 
upstream  of  the  plate  and  from  the  plate  surface  after 
a  diffuse  reflection  from  it.    That  is,  free  molecule 
flow  was  shown  to  exist  in  a  region  less  than  one 
mean  free  path  downstream  from  the  leading  edge. 


Institute  of  Aerophysics,  U.  of  Toronto  (Canada). 
MEASUREMENT  OF  TWO-POINT  CORRELATIONS 
OF  THE  SURFACE  PRESSURE  ON  A  CIRCULAR 
CYLINDER,  by  V.  Prendergast.    Rept.  on  Contract 
AF  49(638)249.   July  58,  32p.    3  refs.    UTIA  Techni- 
cal note  23;  AFOSR-TN-58-861;  AD- 203  674. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  739 

Results  of  an  experimental  investigation  of  the  two- 
point  correlations  of  the  surface  pressure  on  a  cir- 
cular cylinder  are  presented.    The  cylinder  was 
mounted  in  a  wind  tunnel  at  right  angles  to  the  flow 
and  contained  within  it  the  two  microphones  which 
were  used  as  pressure  transducers.    The  curves  of 
correlation  coefficient  approached  a  constant  asymp- 
tote (approximately  0.  2),  rather  than  zero  at  large 
hole  spacing;  this  is  tentatively  regarded  as  a  spurious 
environmental  effect.    The  curves  were  accordingly 
adjusted  to  a  zero  asymptote.   A  plot  of  correlation 
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length  V,   Reynolds  number,  computed  from  the  ad- 
Justed  curves,  has  been  presented.    (Author) 


Institute  of  Engineering  Resfearch,  U.  of  California, 

Berkeley.  \ 

LOW  DENSITY  SUPERSONIC  DIFFUSER  PERFORM- 
ANCE, by  Arthur  M.  Collins,   Master's  thesis. 
Repc.  on  Contract  Nonr -222(45).    15  Jan  59,  49p. 
22refs.    Rept.  no.  HE-150-I|M;  Series  no.  20, 
issue  no.     126. 
Order  from  LC  mi$3.  30,  pti$J.  80  PB  144  551 

The  impact  pressure  and  static  pressure  recoveries 
of  a  supersonic,  converging -cjiverging  diffuser  were 
measured  in  the  range  M  »  1.7  -  4.  I,   Re^  5(X)  - 
32(X3.    The  Reynolds  number  ♦'as  with  respect  to  the 
leading  edge  diameter.    It  wa)  found  that,  for  sub- 
sonic flow  in  the  back  end  d  (he  diffuser,  normal 
shock  static  and  impact  pressure  recoveries  were 
the  best  that  could  be  obtained.    Afterglow  photographs 
were  taken  at  the  low  density  flow  inside  the  trans 
parent  plastic  diffuser. 


James  Forrestal  Research  Center,   Princeton,   N.  J. 
INVESTIGATION  OF  THE  INTERACTION  OF  A 
TURBULENT  BOUNDARY  LAYER  WITH  PRANDTL- 
MEYER  EXPANSION  FANS  ^T  M  1.  88,   by  K.   R. 
Ananda  Murthy  and  A.  G.  Hartmitt.    Rept.  on  Contract 
AF  18(600)498.    Aug  58.   41p.   3  refs.    Rept.  no.  434; 
AFOSR-TN- 58-839;  AD- 203  d81. 
Order  from  LC  mi $3.  30,   ph$7.  80  PB  144  580 

An  investigation  has  been  ma<ie  to  study  in  detail  the 
interaction  of  expansion  fans  with  a  two-dimensional 
supersonic  turbulent  boundar]^  layer  at  a  free  stream 
Mach  number  of  1.  88.    The  aigle  of  expansion,   which 
is  the  only  parameter  varied  |n  this  experimental  set- 
up,  varies  from  5°  to  30*^.    SChlieren  photographs  of 
the  flow  pattern  have  been  takjejn  to  obtain  an  overall 
picture  of  this  type  of  interaction.    Static  pressure  and 
total  head  tube  measurements!  have  been  made  to  study 
the  interaction  in  detail.    The  method  of  rotational 
characteristics  has  been  applied  to  the  boundary  layer 
velocity  distribution  as  it  expjuids  around  the  comer 
to  construct  the  flow  field  anc^to  calculate  the  inviscid 
pressure  distribution  near  th^' comer  as  a  better 
approach  to  the  problem  than  the  classical  Prandtl- 
Meyer  flow. 


Jet  Propulsion  Lab.  ,  Calif.  Jnst.  of  Tech. , 

Pasadena. 
SCHLIEREN  EVALUATION  OF  A  SHOCK  TUBE 
FOR  PRESSURE -GAGE  PERFORMANCE,  by  Stuart 
M.  Hauser.    Rept.  on  Contract  DA  04-495-ORD-18. 
18  Nov  57.  54p.   13  refs.    Re0t.  no.  20-115; 
AD- 159  887. 
Order  from  LC  mi$3.  60,  ph$p.  30  PB  144  716 

In  order  to  determine  the  origin  of  the  nonperiodlc 
noise  appearing  in  gage-resp<)nse  records  made  with 
the  gage- evaluation  shock  tube  of  the  Jet  Propulsion 
Laboratory,  a  schlieren  system  was  set  up  at  the  end 
erf  the  shock  tube  for  photographing  characteristics  of 
the  incident  and  reflected  shock  fronts,  as  well  as  the 
flow  region  following  each.    The  schlieren  light  source 
had  an  effective  flash  duration  of  0.  5  ^sec,  producing 


schlieren  pictures  of  the  shock  front  which  show  no 
noticeable  blurring.    Sensitivity  of  the  optical  system 
was  adequate  for  detecting  pressure  gradients  as  low 
as  5  psi/in.    This  was  satisfactory  for  observing 
features  of  gage- response  traces  corresponding  to 
noise  steps  as  low  as  5  psi,  which  occurred  in  a  time 
less  than  20  usee.    Although  the  shock  tube  does  not 
produce  clean,   ideal  aerodynamic  flow,   the  investi- 
gation revealed  that  the  undesirable  features  of  gage- 
response  records  are  not  associated  with  observed 
nonideal  characteristics  of  the  shock  front  or  of  its 
interactions  with  the  end  of  the  shock  tube.    (Conse- 
quently, it  may  be  concluded  that  the  shock  tube  is  a 
satisfactory  instrument  for  the  investigation  of  the 
frequency  response  of  pressure  gages.   The  frequency 
range  extends  from  1(X)  cps  to  well  beyond  100,  0(X) 
cps.    (Author) 


Naval  Supersonic  Lab. ,  Mass.  Inst,  of  Tech.  , 

Cambridge. 
AN  EXPERIMENT  ON  THE  INSULATING  PROPER- 
TIES OF  BOUNDARY  LAYERS,   by  Frank  H.  Durgin. 
Rept.  on  Contract  AF  18(603)82.    July  59.    142p. 
54  refs.    Technical  rept.  218;  AFOSR-TN-57-392; 
AD- 132  467. 
Order  from  LC  mi$7.  20.  ph$22.  80  PB  144  422 

An  experimental  investigation  of  the  "insulating  prop- 
erties" of  laminar  and  turbulent  boundary  layers  has 
been  conducted.    The  test  was  undertaken  as  part  of  a 
more  general  program  in  which  the  effects  of  mass 
transfer  through  a  porous  wall  to  a  boundary  layer  are 
being  studied.    The  purpose  of  the  present  test  was  to 
determine  which  of  several  theories  was  best  able  to 
predict  the  insulating  properties  at  the  boundary  layer. 
The  model  was  a  ccMie.    TTie  forward  half  was  cooled 
uniformly  to  about  lOCPF  below  recovery  temperature. 
Theoretical  methods  due  to  Baron,  Lighthill,  and 
Libby  and  Morduchow  have  been  used  to  predict  the 
temperature  decay  over  the  aft  part  of  the  cone  for 
the  laminar  case.    Lighthill's  theoretical  results  are 
in  very  close  agreement  with  the  experimental  results 
Methods  due  to  Seban,   Rubesin,  and  Hill  have  been 
applied  to  the  turbulent  case.    The  experimental  re- 
sults fall  about  halfway  between  the  predictions  of 
Seban  and  Rubesin.    In  calculating  the  theoretical  re- 
sults it  is  shown  that  the  methods  of  Lighthill,  Seban. 
Rubesin,  and  Hill  can  all  be  reduced  to  an  integral  at 
the  same  form  and  a  solution  for  this  integral  is 
given. 


National  Research  Labs.  ,  Otawa  ((Canada). 
AN  EXPERIMENTAL  STUDY  OF  ROTATING  STALL 
IN  A  TWO-STAGE  AXIAL  COMPRESSOR,  by 
R.   F.  Myer.  Aug  59,  57p.   15  refs.  Aeronautical  repL 
LiR-259. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  507 

The  stalling  behaviour  at  an  Orenda  CT-100,  experi- 
mental, two- stage  axial  compressor  was  studied  at  the 
constant  operating  speed  of  3000  r.  p.  m.    Routing  stall 
was  observed  to  commence  at  a  mass  flow  coefficient 
of  0.  435  and  as  the  mass  flow  was  reduced  several  dif- 
ferent patterns  of  rotating  stall  were  observed.    In  two 
ranges  of  operation  "steady"  patterns  consisting  of 
three  rotating  stalls  were  observed,  in  two  other 
ranges  of  c^>eratlon  rotating  stall  was  observed  but  the 
stall  patterns  were  continually  changing,  while  for  very 
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low  mass  flow  operation  the  flow  over  the  whole  of  the 
annulus  appeared  to  be  stalled.    Reversed  flow  within 
the  stalls  was  found  to  be  an  important  feature  of  ro- 
tating stall.  (Author) 


Maval  Supersonic  Lab. ,  Mass  .  Inst,  of  Tech. , 

Cambridge . 
THE  HETEROGENEOUS,  LAMINAR,  BOUNDARY 
LAYER,  by  Judson  R.  Baron.  Rept.  on  Contract  AF 
18(600)82.  [June  57]  30p.  6  refs.  Technical  rept.  no. 
236;  AFOSR-TN- 57- 398;  AD- 132  474. 
Order  from  LC  ml$2.70,  ph$4.80         PB  145  023 

Study  is  made  of  the  general  mass  transfer  situation 
for  which  the  fluid  introduced  into  the  high  speed 
boundary  layer  differs  appreciably  in  physical  proper- 
ties from  those  of  the  external  fluid  flow.  The  de- 
scriptive system  of  equations  are  deduced  from  En- 
skog's  solution  of  the  Boltzmann  equation  and  include 
provision  for  component  mass  conservation,  energy 
migration  resultiiig  from  specific  enthalpy  differences, 
and  thermodynamic  coupling  between  the  trans pon 
phenomena.  A  similarity  analysis  is  presented  for 
laminar  flows  with  and  without  pressure  gradients  and 
numerical  results  are  given  for  helium  and  carbon- 
dioxide  as  foreign  gases  in  a  primarily  air  boundary 
layer  flowing  over  a  flat  plate.  It  is  shown  that  the 
injection  of  relatively  low  density  fluid  yields  con- 
siderable alleviation  of  the  thermal  levels  normally 
encountered  at  supersonic  Mach  numbers.  A  quali- 
tative argument  is  offered  to  explain  the  effects  on 
the  basis  of  available  thermal  capacity.  The  related 
subUmation  problem  is  considered  briefly.  (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
THE  USE  OF  HELIUM  FOR  COOLING  NOZZLES 
EXPOSED  TO  HIGH  TEMPERATURE  GAS  STREAMS. 
by  Antonio  Ferri  and  Paul  A.  Libby.    Rept.  on  Contract 
AK  33(616)17.    July  55,  reissued  Nov  58.  25p.  3  refs. 
WADC  Technical  note  55-318;  AD-94  314. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  903 

The  results  of  preliminary  theoretical  analysis  and 
tests  of  the  use  of  helium  as  a  cooling  gas  in  hyper- 
sonic wind  tunnel  and  rocket  motor  nozzles  are  pre- 
sented.   The  helium  is  introduced  tangential  to  the 
exposed  surface  from  a  slot  located  where  the  local 
Mach  number  is  about  0.  4.    Thereby,  an  insulating 
layer  of  helium  is  formed  berween  the  exposed  surface 
and  the  high  temperature  gas  stream.    Helium  appears 
to  be  the  most  appropriate  insulating  gas  because  of 
its  high  sonic  velocity  and  because  of  its  chemical 
inertness.    The  theoretical  analysis  indicates  that  the 
method  should  be  applicable  over  a  wide  range  of 
stagnation  conditions. 


Pblytechnic  Inst,  of  Brooklyn,  N.  Y. 
ANALYSIS  OF  TIP-CLEARANCE  FLOW  IN  TURBO- 
MACHINES,  by  Chung  Hua  Wu  and  Wen  Wu.  Technical 
rept.  no.   1  on  Contract  Nonr- 839(04).  July  54,  63d. 
23  refs.   AD- 36  783. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  033 

A  basic  analj^ai  s  of  the  blade  tip  flow  phenomena  is 
presented.   The  analysis  is  based  on  a  steady  relative 
flow  of  a  viscous  incompressible  fluid.  A  rotating  cy- 


lindrical coordinate  system  which  moves  with  the 
blade  at  the  same  speed  is  used.  An  order- of- magni- 
tude analysis  reduces  the  basic  equations  to  a  set  of 
simplified  equations  for  both  low  and  high  Reynolds 
number.    Expressions  are  given  for  the  determination 
of  the  distributions  of  pressure  and  velocity  in  the 
clearance  space  and  the  mass  flow  across  the  tip 
clearance  space.  The  confutation  of  the  velocity  dis- 
tribution is  relatively  simple  and  three  methods  of 
solution  for  the  pressure  distribution  are  presented. 
(Author) 


University  of  Southern  California.  Engineering 

Center,  Los  Angeles. 
SOME  FURTHER  RESULTS  ON  HEATING  A  SUPER- 
SONIC GAS  STREAM  WITH  A  RADIO  FRE(5UENCY 
DISCHARGE,  by  Frederick  O.  Smetana.  Technical 
note  on  Contract  AF  18(603)95.   1  Nov  59,  20p.  7  refs. 
Rept.  56-207;  AFOSR-TN-59- 1127. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  781 

Results  of  further  experiments  with  RF  discharge 
heating  of  a  supersonic  gas  stream  are  reported.  Tem- 
perature increases  of  at  least  bOO^P  were  recorded 
although  the  presence  of  strong  electrical  fields  made 
it  extremely  difficult  to  interpret  temperature  indica- 
tions. The  action  of  the  ionized  gas  and  the  strong  field 
limits  the  type  of  materials  which  may  be  used  for 
nozzle  materials.  C^alitative  indications  of  the  decay 
of  active  species,  N-N  recombination,  wall  heating, 
effect  of  pressure,  nozzle  configuration,  and  electrode 
configuration  were  also  obtained.  (Author) 

Hydrodynamics,  Hydraulics,  and  Hydrostatics 


California  InsL  trf  Tech.  ,  Pasadena. 
VISCOUS  EFFECT  ON  SURFACE  WAVES  GENER- 
ATED BY  STEADY  DISTURBANCES,  by  T.  Yae-tsu 
Wu  and  R.  E.  Messick.  Rept.  on  Contract  Nonr- 
220(28).  Feb  58,  33p.  9  refs.  Engineering  Div.   rept. 
no.   85-8;  AD- 154  372. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  138  276 

A  linearized  theory  is  applied  to  investigate  the  vis- 
cous effect  on  water  waves  generated  and  maintained 
by  a  system  of  external  disturbances  which  is  distrib- 
uted over  the  free  surface  of  an  otherwise  uniform 
flow.    The  flow  is  taken  to  be  in  the  steady  state  con- 
figuration.   The  analysis  is  carried  oit  to  yield  the 
asymptotic  expressions  for  the  surface  wave  when  the 
Reynolds  number  of  the  flow  Is  either  large  or  smalL 


Cornell  U.  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.  Y. 
INTERFACIAL  INSTABILITY  OF  FLUIDS  OF 
ARBITRARY  ELECTRICAL  CCDNDUCTIVITY   IN 
UNIFORM  MAGNETIC  FIELDS,  by  I.   C.   T.   Nisbet. 
Rept.   on  (Contract  Nonr-401(25).   [1958]  57p.  22  refs. 
Order  from  LC  mi $3.  60.  ph$9.  30  PB  144  456 

The  stability  to  small  sinusoidal  disturbances  of  an 
infinite  plane  interface  separating  an  electrically 
conducting  fluid  from  a  lighter  non-conducting  fluid 
is  investigated  in  the  case  where  both  fluids  are  in- 
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compressible  and  invlscid,  ^avity  and  a  uniform 
magpnetic  field  act  on  the  system  permits  study  of  the 
effects  of  variation  of  the  ccuductlvlty  of  the  tpper 
fluid  and  the  direction  of  the  applied  field. 


Diamond  Ordnance  Fuze  L4bs.  ,   Washington,  D.   C. 
DEVELOPMENT  OF  A  SON|C  FLOWMETER  FOR 
STEEL  PIPE,  by  Don  R.  Pardue.  James  C.  McDade, 
and  Frank  Vrataric.    15  Dec:58,  49p.  5  refs.  TR-663; 
AD- 209  129.  I 

Order  from  LC  mi$3.  30,  phf7.  80  PB  144  635 


The  flowmeter  described  in  this  report  was  developed 
to  measure  flow  rates  from  8000  to  8000  gpm  through 
a  thlck-walled  steel  pipe.   Ttie  "upstream -downstream" 
method  is  used  whereby  the  bhase  difference  erf  an 
ultrasonic  wave  is  measured  in  both  directions  to 
determine  rate  of  flow.    An  fM  system,  whose  modu- 
lation rate  Is  equivalent  to  the  delay  time  between 
transducers,  is  utilized  to  ntinimize  undesirable 
"leakage"  signals. 


Institute  of  Engineering  Research,   U.  of  California, 

Berkeley. 
A  NOTE  ON  THE  LINEARISED  DEEP  WATER 
THEORY  OF  WAVE  PROFIlj-E  AND  WAVE  RESIST- 
ANCE CALCULATIONS,   by  J.  K.  Lunde.    Technical 
rapt.  no.  4  on  Contract  NonrT222(30).    Dec  57,   121p. 
12  refs.    Series  no.  82,   issu^  no.  4;  AD- 153  809. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  138  110 


i 


Hydrodynamics  Lab. ,  Call^.  Inst,  of  Tech. 

Pasadena. 
OBSERVATIONS  ON  CAVITATION  BUBBLE  COL- 
LAPSE, by  Albert  T.   Ellis.  Bept.  on  Contract  N6onr- 
24420.  Dec  52,  81p.  25  refs^  Rept.  no,  21-12; 
AD- 7615. 
Order  from  LC  miH  80.  ph$13.  80  PB  145  035 
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The  methods  of  generating  btbble  cavities  which  were 
studied  included  (1)  pressure  variation  by  flow  over 
submerged  bodies  and  (2)  diiject  variation  of  the  hy- 
drostatic pressure.  Observalions  were  made  in  a 
high-speed  water  tunnel  and  In  a  small  sample  of 
statlona  "y  water.  In  the  experiments,  collapsing 
bubbles  showed  increasing  departures  from  the  spher- 
ical shape  with  decreasing  radius.    The  collapse  time 
of  the  bubbles  was  longer  than  predictions  based  on 
the  extended  Rayleigh  theory*  The  theoretical  expla- 
nation of  this  fact  lies  in  the  asymmetry  of  the  col- 
lapse shapes.  The  general  effect  of  large  coupling 
between  radial  and  translati4nal  bubble  motion  was  to 
produce  an  increase  in  the  tiianslational  motion  in  the 
direction  of  decreasing  pressure.   Rebounding  and 
nonrebounding  bubbles  were  observed.  The  latter  type 
was  believed  to  be  a  more  irdportant  source  of  cavita- 
ticn  damage  and  noise  than  tjie  bubbles  containing 
permanent  gas  with  their  cushioned  collapse.  The  ob- 
servations indicated  that  bubble  growth  is  more  stable 
than  bubble  collapse. 


St.  Anthony  Falls  HydrauU^  Lab, ,  U,  of  Minnesota 

[Minneapolis] 
EXPERIMENTAL  STUDIES 
FLOW  ABOUT  SIMPLE  TWC 


QF  SUPER  CAVITATING 
DIMENSIONAL  BODIES 


IN  A  JET,  by  Lorenz  G.  Straub  and  Edward  Silber- 
man.  Pro],   rept,  no,  59  on  Contract  Nonr-710(24). 
Apr  58,  38p,   15  refs. 
Order  from  LC  ml$3.  00,  ph$6.  30  PB  138  550 

A  two-dimensional  free- Jet  water  tunnel  Is  described 
briefly.    Results  of  experimental  measurements  on  a 
two-dimensional  cup,  symmetrical  wedges.  Inclined 
flat  plates,  and  a  circular  cylinder  In  the  tunnel  are 
given.    Measured  force  coefficients  at  zero  cavitation 
number  are  In  good  agreement  with  theory.    Shapes  of 
the  cavities  were  computed  for  one  of  the  wedges  and 
for  one  of  the  plates  at  zero  cavitation  number;  the 
observed  shapes  are  also  in  good  agreement  with  the 
theory. 


METALLURGY 


Battelle  Memorial  Inst. ,  Columbus,  Ohio, 
HIGH- TEMPERATURE- ALLOY  CUTTING  PROGRAM, 
by  J,  E.  aifford,  D.  E.  Semones,  and  J,  McCallum. 
Final  engineering  rept.  on  Contract  AF  33(600)35440. 
18  Jan  59,  153p,   11  refs.  AMC  TR-59-7-617. 
AD- 2 10  979, 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  144  650 

New  methods  for  cutting  high -temperature  alloys  in- 
cluded chemical  machining,  chemical  cutting  by  higli- 
veloclty  jets,  abrasive  slurries,  ultrasonics,  electro- 
arc  and  electrospark  machining,  explosive  cutting, 
and  electrolytic  machining.    Multiple  cutoff  by  elec- 
trolytic machining  was  selected  for  develc^ment,   A 
survey  made  of  industrial  methods  for  billet  cutoff 
permitted  economic  comparisons  of  new  with  existing 
methods  and  pinpointed  important  specifications. 


Kaiser  Aluminum  and  Chemical  Co. ,  Spokane,  Wash. 
THE  IMPROVEMENT  IN  WELD  SOUNDNESS  BY  THE 
USE  OF  HALOGENS  AND  HALIDES  IN  INERT  GAS 
METAL  ARC  WELDING  OF  ALUMINUM,  by 
A,  R.  Pfluger  and  M.  B,  Kasen.  Phase  rept.  1  on 
Welding  of  High  Strength  Aluminum  Alloys,  Contract 
DA  04-200-ORD-333.  30  Dec  55,  72p.  2  refs.  Interim 
project  rept.  no.  MS  PR  55-68;  AD- 107  075, 
Order  from  LC  miH  50,  ph$l2.  30  PB  144  646 

A  study  was  made  of  the  effect  of  the  additions  of  CI, 
AICI3,  MgCl2  or  TiCl4  to  the  arc  area  during  the  inert 
gas  metal  arc  (MIG)  welding  of  Al  alloys.  Chlorine  waf 
added  to  the  argon  shielding  gas  in  amounts  of  0, 05  to 
0.  25  vol-%  and  resulted  in  improvanent  in  weld  sound- 
ness and  an  increase  in  the  tensile  strength  and  duc- 
tility of  the  weld  metal.    Plates,   1/2  and  3/4  in,  thick, 
were  used  in  the  tests.  The  optimum  CI  addition  was 
0. 063%  for  a  total  shielding  gas  flow  of  60  cu  ft/hr.  A 
reduced  quantity  of  dross  and  entrained  (gas)  porosity 
in  the  weld  was  accomplished.    Excessive  spatter  was 
naed  during  the  MIG  welding  of  Al  alloys  containing 
Mg  when  welded  in  the  presence  of  halide  or  halogen 
additions  to  the  arc  area.    The  use  of  shorter  arc 
lengths  (arc  voltage)  and  higher  currentg  decreased 
the  tendency  of  the  spatter  to  agglomerate  into  glob- 
ules.   Difficulty  was  encountered  in  attempts  to  intro- 
duce AICI3  into  the  weld  area.    Welds  made  with  a 
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cored  wire  containing  1/2%  MgCl2  compared  favorably 
with  welds  achieved  by  the  use  of  CI  additions  to  the 
shielding  gas  but  produced  a  great  amount  of  spaner 
and  an  erratic  arc.    The  use  of  TiCL4  additions  to  the 
protective  atmo^ere  resulted  in  increased  weld 
soundness  and  gave  better  arc  characteristics  than 
were  obtained  by  using  CI,  AICI3,  or  MgCl2. 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,  Calif. 
ELECTRON  BOMBARDMENT  MELTING  AND 
CASTING  OF  BERYLLIUM,   by  H.  T.  Sumsion  and 
C.  0.  Matthew^.   Rept.  on  Contract  NOrd- 17017. 
7  Nov  58,   44p.   4  refs.    LMSD-48330;  AD- 208  004. 
Order  from  OTS  $1.  25  PB  161  327 

Electron -bombardment  furnace  and  process  for  melt- 
ing and  casting  3- inch  diameter  beryllium  ingots  are 
described.    The  ultimate  objective  is  to  produce  a 
beryllium  or  beryllium -alloy  ingot  which  can  be  fab- 
ricated into  plate. '  Initial  metallurgical  evaluations 
erf  the  cast  ingots  have  been  made  by  visual  inspectiorl, 
metallographic  examination,  chemical  and  X-ray  dif- 
fraction analyses,  machinability,  hardness,  tensile, 
and  bend  tests.    Effect  of  variations  in  melt  stock  and 
process  variables,  including  composition,  on  ingot 
structure  have  been  investigated.    Data  are  given  for 
ingots  evaluated  to  date 


PQwder  Metallurgy  Lab.  ,  Stevens  Inst,  of  Tech. , 

[Hoboken,  N.  J.  ] 
A  SURVEY  OF  ULTRA  FINE  POWDERS  AND 
POWDER  MIXTURES,  by  Frank  W.  Heck,  Donald  P. 
Ferriss,  and  others.   Final  repn.  on  Subcontract 
NOas-54-519.  30  Nov  56,  28p.  6  refs. 
Order  from  LC  mi$2.  70,  phS4.  80  PB  145  029 

Cooling  pyrophoric  iron  and  mixed  ultra- fine  pwwders 
to  about  -250F  permits  their  being  safely  handled  and 
compacted  in  air,    A  method  of  reducing  oxygen  in 
these  powders  to  less  than  0.  02%  without  sintering 
has  been  devised.  Some  experimental  pwwders  exhibit 
unusual  strength  and/ or  ductility  after  simple  com- 
pacting and  sintering.    Others  require  hot  pressing  or 
hot  coining  to  establish  solid  state  banding.  (Author) 


Titanium  Metallurgical  Lab.  ,  Battelle  Memorial 

Inst.  ,  Columbus,  Ohio. 
THE  DETERMINATION  OF  HYDROGEN  IN  TITAN- 
IUM AND  ITS  ALLOYS;  A  CRITICAL  REVIEW,  by 
T.  D.  McKlnley  (E,   L  du  Pont  de  Nemours  &  Co, ). 
23  Sep  57,  25p,  27  refs.  Titanium  Metallurgical  Lab, 
memo. 
Order  from  LC  mi^.  70,  phH-  80  PB  144  564 

Theory,  c^)erational  characteristics,  and  indicated 
precision  and  accuracy  of  analytical  methods  based  on 
vacuum  extraction,  equilibrium  pressure,  and  com- 
bustion approaches  are  reviewed.    At  the  present  time, 
vacuum  extraction  at  1400  C  and  the  equilibrium  pres- 
sure method  are  recommended  for  determination  of 
hydrogen  In  titanium  and  titanium- rich  alloys. 


Utah  U, ,  Salt  Lake  City, 
KINETICS  OF  OXIDATION  OF  METAL  POWDERS^ 
by  Harold  H.  Boehm  and  H,  Edward  Flanders. 


Technical  rept,  no,  3  on  Contract  DAI  04-495-501- 
0RD(P)-19.  16  May  58,  75p,  23  refs,  AD- 208  077. 
Order  from  LC  mi$4-  50,  ph$12. 30        PB  144  562 

When  spherical  magnesium  particles  were  oxidized 
below  the  ignition  temperature  in  a  range  of  400-600° 
C,  It  was  observed  that  internal  oxidation  amounted 
to  a  larger  percentage  than  external  scale  formation. 
Density  determinations  were  undertaken  before  and 
after  oxidation  of  the  particles  in  an  effort  to  study 
the  mechanism  d  internal  oxidation. 


Ferrous  Metals 


Crucible  Steel  Co.  at  America,  Pittsburgh,  Pa. 
DEVELOPMENT  OF  HIGH- TEMPERATURE  IRON- 
BASE  ALLOYS,  by  A.  Kasak,  V.  K.  Chandhok,  and 
E.  J.  Dulls,    Rept.  for  Apr  58 -May  59  on  Metallic 
Materials,  Contract  AF  33(616)5428.    Oct  59,  71p. 
5  refs.    WADC  Technical  rept.  59-353. 
Order  from  OTS  $2.  00  PB  161  337 

An  investigation  was  conducted  to  develop  steels  that 
have  very  high  strengths  at  ambient  temperature  and 
at  temperatures  approaching  1200  F.    The  results  show 
that  with  proper  balancing  of  the  composlticm  and  opti- 
mum heat -treatment  the  objective  at  the  program  could 
be  attained.    Up  to  UOO  F  the  steels  developed  had 
higher  strengths  than  any  other  steel  known  today.   The 
highest  strengths  were  obtained  on  steels  that  con- 
tained 0.  35-0.  40%  C,  7-9%  Or.  0.  5-1.0%  V,  5-7%Mo, 
5-8%  Co,  up  to  1%  Tl,  up  to  1%  Ta*Cb,  up  to  1.  5%  W, 
and  up  to  0.  01%  B.    One  steel  that  contained  0.  36%  C, 
7.72%Cr,   1.15%V.  5.  71%  Mo,  4.  93%  Co,  and 
0.  009%  B  had  a  tensile  strength  of  310,  000  psi  at  rocwn 
temperature  and  201,  000  psi  at  1100  F;  the  100-hr 
creep- rupture  strength  at  1100  F  was  98,  000  psi. 
Also,  excellent  strengths  were  obtained  at  1200  F. 
Beneficial  effects  on  strength  and  ductility  were 
sometimes  derived  from  using  a  novel  heat-treatmg 
schedule.    Microscopic  studies  indicated  that  the 
fracture  behavior  and  the  creep- ruprture  strength 
were  significantly  influenced  by  the  formation  and 
coalescence  of  carbides  at  the  grain  boundaries. 
(Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
DEVELOPMENT  OF  HIGH- STRENGTH  STEELS  BY 
WORKING  OF  METASTABLE  AUSTENITE,  by  F.  R. 
Morral.    30  Nov  59,  24p.   18  refs.    DMIC  memo.  39. 
Order  from  OTS  $0.  50  PB  161  189 

On  hot -cold -worked  steels,  as  in  steels  con  venticMially 
heat  treated  to  martensite,  there  is  a  trend  of  rising 
strength  and  falling  ductility  with  increasing  carbon 
content.    TTie  greater  the  deformation  erf  the  metasta- 
ble  austenlte,  the  better  the  yield  and  tensile  strength 
properties.    Tensile  strengths  erf  400,  000  psi  have 
been  obtained  with  deformations  on  rolling  of  the 
order  of  90  p>er  cent  reduction  in  cross  section.    For 
the  aircraft  and  missiles  industries,  the  steels  con- 
ulning  0.  30  to  0.  40  carbon  seem  to  be  the  most  suit- 
able.   The  effect  at  particular  alloying  elements  on 
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the  behavior  of  the  deformed  tnetastable  austenlte  is 
noc  known.    The  tempering  se^juence  depends  on  the 
steel  used.    If  subcritical  deformation  of  metastable 
austenite  is  to  become  a  comrjiercial  process, 
developn»ent  d  plant  techniques  is  necessary. 
(Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,   Columbus,   Ohio. 
DRILLING  HIGH- STRENGTH  STEELS  HEAT 
TREATED  TO  330  TO  560  B^INELL  HARDNESS,   by 
A.  F.  Gerds,   Carl  T.  Olofson,  and  F.  W.  Boulger. 
24  Aug  59,   17p.   4refs.    DMIG  Memo-31;  AD-225  672 
Order  from  OTS  $0.  50  1  PB  161  181 


Successful  drilling  of  hardened  steels  requires  ade- 
quate power,   rigidity,  and  appropriate  drills.   Drilling 
speeds  and  feeds  range  from  7  to  40  feet  per  minute, 
and  0.  0005  to  0.  005  inch  per  Revolution,   respectively. 
Feeds  must  be  positive.    Idling  in  the  hole  without  cut- 
ting work  hardens  the  steel  b^low  the  drill  point,  mak- 
ing further  drilling  virtually  ihipossible.    Rigid  setups 
between  work  and  drill,  and  tfce  use  of  short,   heavy- 
duty  drills  are  emphasized.    These  factors  increase 
drill  life  and  hole  accuracy,   and  frequently  allow  the 
use  of  less  expensive  high- spied  steel  drills.    A  back- 
up plate  is  often  important  for  added  support, 

especially  when  drilling  through  holes.    The  composi- 
tion and  geometry  of  the  drill  have  pronounced  effects 
on  successful  drilling  of  highjstrength  steels,   but  the 
available  information  does  not  warrant  specific  rec- 
ommendations on  these  two  factors.    This  report, 
however,  describes  conditionii  and  tools  which  were 
reported  to  be  suitable  for  usi;  with  various  work- 
pieces.    (Author) 


Defense  Metals  Information  penter,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
HEAT  TREATMENT  OF  HIGH-STRENGTO  STEELS 
FOR  AIRFRAME  APPLICATIONS,  by  R.  J.  Fiorentino, 
D.  B.   Roach,  and  A.  M.  Hall-i  Rept.  on  Contract 


AF  18(600)1375.  27  Nov  59,   1 

rept.   119. 

Order  from  OTS  $2.  50 


Ip.  29  refs.   DMIC 
PB  151  076 


This  report  is  a  summary  of  the  information  gathered 
from  four  steel  producers  and  twenty- four  steel  con- 
sumers on  the  status  of  the  haat  treatnvent  of  high- 
strength  steels  for  airframe  i^lications.    The  mate- 
rials covered  in  the  report  are  (1)  the  low-alloy  hard- 
enable  engineering  steels,  (2)  the  hot-work  die  steels 
(3)  the  martensitic  stainless  ateels,  (^  the  marten- 
sitic  precipitation- hardenable  stainless  steels,  (5)  the 
semi-aufltenitic  precipitation-hardenable  stainless 
steels,  (6)  the  austenitic  precipitation- hardenable 
stainlesfl  steels,  and  (7)  the  cold- rolled  austenitic 
stainless  steels.    The  topics  covered  under  each 
nuuerial  include  Illustrative  beat  treatments,  uses, 
fabrication,  atmospheres,  protective  coatings,  clean- 
ing, and  descaling.    Also  included  is  a  list  of  some 
large- capacity  heat- treating- furnace  equipment  avail- 
able throughout  the  country.  (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
MECHANICAL-  AND  PHYSICAL-PROPERTY  DATA  ON 
MODIFIED  12  PER  CENT  CHROMIUM  MARTENSI- 
TIC STAINLESS  SHEET  STEELS  FOR  AIRFRAME 
APPUCATIONS,  by  J.  G.  Hoag,  D.  B.   Roach,  and 
A.  M.  Hall.   18  Apr  59,  56p.   1  ref.  DMIC  memo.  15. 
Order  from  OTS  $0.  50  PB  161  165 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
MILLING  OF   HIGH- STRENGTH  STEELS  IN  THE 
HARDNESS  RANGE  OF  330-560  BRINELL,   by  C.  T. 
Olofson.    17  Aug  59,   40p.   30  refs.    C^IC  memo.  30; 
AD- 225  673. 
Order  from  OTS  $0.  50  PB  161  180 

Carbide  tool  materials  best  suited  for  use  include  the 
C-2,  C-3.  C-6,  and  C- 7  grades.    Carbide  cutter  de- 
sign utilizes  0-  and  15-degree  negative  rake  angles, 
depending  on  the  hardness  of  the  steel  being  milled. 
Comer  angles  from  30  to  45  degrees  are  employed  to 
lengthen  the  cutting  edge  so  uniform  tool  wear  is  ob- 
tained.   Relief  angles  from  6  to  10  degrees  are  used  as 
a  compromise  between  the  best  cutting-edge  support 
and  the  longest  tool  life  per  tool  regrind.    Carbide  cut- 
ters, operating  at  0.  001  to  0.  010  inch  jjer  tooth  feed 
and  at  depths  of  cut  up  to  0.  10  inch,  employ  cutting 
speeds  between  50  and  700  feet  per  minute,  depending 
on  the  milling  operation  and  the  hardness  of  the  steel. 
High- speed- steel  cutters  appropriate  for  milling  high- 
strength  steels  include  the  molybdenum  types  of  M-3, 
Type  2,  M-10,  M-4,  and  M-7,  and  the  cobalt  grade, 
M-34.    Tungsten  high-speed  steel  with  5  per  cent 
cobalt  (T-15)  seems  to  give  the  best  tool  life,  on  the 
basis  of  limited  data.    High-speed- steel  cutter  design 
employs  0-  to  35-degree  positive  rake  angles,   30-  to 
45-degree  comer  angles,  and  5-  to  10-degree  clear- 
ance angles,  depending  on  the  milling  operation. 
These  tools  operate  at  feeds  between  0.  001  and  0.  010 
inch  per  tooth,  depths  of  cut  up  to  0.  25  inch,  and 
speeds  between  6  and  120  feet  per  minute.    (Author) 


Martin  Co.  ,   Baltimore,  Md. 
AUTOCLAVE  TESTING  OF  TYPE  304  STAINLESS 
ST1EEL,   ADDENDUM,   by  L.  Frank  and  P.  Eisenberg. 
Addendum  to  Contract  DA  44-009-eng-3043,   Task  1, 
phase  2.    Nov  58.   15p.  6  refs.    MND-E-1322-I; 
AD- 209  929. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  522 

The  oxygen  concentration  in  the  steam  phase  should  be 
the  prime  concern  in  relation  to  environmental  condi- 
tions contributing  to  stress  corrosion  cracking.   Strain 
gage  measurements  were  made  on  U-bend  specimens 
used  in  the  autoclave  tests.    Stress  values  resulting 
from  loading  the  specimen  ranged  to  about  39, 000  psi 
In  the  bend.    (See  also  PB  151  149) 
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Light  Metals 


Defense  Metals  Information  Center.  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
HEAT  CAPACITY  OF  BERYLLIUM,  by  J.  W. 
Holladay.    19  Oct  59,   Up.  23  refs.    E»^C  memo.  36. 
Order  from  OTS  $0.  50  PB  161  186 

This  memorandum  collects  the  data  available  to  the 
Defense  Metals  Information  Center  on  the  heat 
capacity  of  beryllium.    Heat  capacity  as  a  function  of 
temperature  and  the  effect  of  impurities  on  the  heat 
capacity  are  discussed. 


James  Forrestal  Research  Center,  Princeton  U. , 

N.  J. 
THE  THERMODYNAMIC  ACTIVITY  OF  CADMIUM 
IN  MAGNESIUM-CADMIUM  ALLOY,  by  Richard  J. 
Berg  and  C.  Ernest  Birchenall.    Technical  rept.  no. 
2  on  Contract  Nonr- 1858(08).    16  Apr  58,   12p.    8  refs. 
Metallurgy  rept.  no.  15. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  612 

Vapor  pressures  for  eight  compositions  of  Mg-Cd 
have  been  determined  by  the  Knudsen  effusion  tech- 
nique.  Measurements  were  made  at  several  temper- 
atures for  each  alloy  and  the  results  interpolated  to 
a  common  temperature  for  the  calculation  of  the 
activities.    (See  also  PB  138  899) 


New  York  U.  Coll.  of  Engineering,  N.   Y. 
THE  INFLUENCE  OF  PRIOR  PLASTIC  STRAIN  AND 
INTERSTITIAL  CONTENT  ON  THE  AGING  BE- 
HAVIOR AND  MECHANICAL  PROPERTIES  OF 
ALPHA-BETA  TITANIUM  ALLOYS,  by  R.  F.  Bunshah. 
Final  rept.  on  Contract  DA  30-069-505- ORD- 1779. 
Aug  58,   103p.   21  refs.  WAL  no.   401/258;  AD-210  521. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  144  561 

A  study  of  the  effect  of  prior  plastic  strain  on  the 
aging  behavior  cf  Ti-8Mn  &  Ti-l6V  base  alloys  at 
various  interstitial  levels.    The  influence  of  inter - 
stitials  in  both  sets  of  alloys  is  to  increase  the  niaxi- 
mum  hardness  produced  on  aging.    In  the  Ti-8Mn  base 
alloys,  the  addition  of  0.  2%02  to  the  base  corr^wsition 
delayed  the  weraging  process.    0.1%  C  addition  acted 
the  same  way.    The  addition  of  0.  015%H2  and 
0. 025%H2  increased  the  initiai- aging  rate  and  the  over 
aging  rate.  \ 

} 
Nonferrous  (except  light)  Metals 


Defense  Metals  Information  Center,   Battelle 

Memorial  Inst. ,  Columbus,  Cttiio. 
A  BRIEF   REVIEW  OF   REFRACTORY  METALS,  by 
R.  I.  Jaffee.    3  Dec  59,  37p.  24  refs.    DMIC  memo. 
40. 
Order  from  OTS  $0.  50  PB  161  190 

In  this  paper  the  refractory  metals  will  be  taken  as 
the  metals  with  melting  points  equal  to  or  higher  than 
that  of  chromium,   1875  C. 


Defense  Meuls  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  (]hio. 
FABRICATION  OF  PURE  COLUMBIUM,  by  W.  D. 
Klopp  and  Webster  Hodge.    11  Sep  59.  9p.   10  refs. 
DMIC  memo.  34;  AD- 226  046. 
Order  from  OTS  $0.  50  PB  161  184 

The  fabrlcadcxi  of  pure  columblum  is  readily  carried 
out  cold  with  conventional  tools.    Precautions  must  be 
taken,  when  extreme-pressure  processes  are  used,  to 
prevent  sticking  by  the  use  cf  very  smooth  die  finishes 
and  proper  lubricants.    Since  the  metal  is  rapidly  con- 
taminated by  all  common  gases  at  elevated  tempera- 
tures, welding  operations  must  be  performed  in  an 
atmosphere  of  helium  or  purified  argon,  and  annealing 
operations  in  a  high  vacuum.    Solid- solution  alloys 
may  be  handled,   in  general,  like  pure  columblum. 
(Author) 


Sylvania  Research  Labs.  ,  Bayside.  N.  Y. 
STUDY  OF  THE  PROPERTIES  OF  ULTRA  PURE 
NICKEL,  by  G.  W.  Hees,  L.  Castleman  and  G.  H. 
Morrison.    Scientific  rept.  no.  1  for  1  Jan- 30  Sep  59, 
on  Contract  AF  19(604)5213.    15  Dec  59.  43p.  8  refs. 
TR59- 104-205-704.  3;  AFCRC-TN-59-966. 
Order  from  LC  ml$3.  30,  ph$7.  80  PB  144  972 

TTie  floating  zone  technique  is  an  excellent  method  for 
melting  nickel  without  risking  contamination  from  a 
crucible  and  thus  can  be  used  to  consolidate  the  chem- 
ical extraction  product  and  remove  volatile  impurities. 
A  survey  was  made  of  chemical  methods  of  purifica- 
tion of  nickel.    The  general  techniques  that  were  in- 
vestigated included  solvent  extraction,  ion  exchange, 
precipitation  and  electrodeposition.    Various  trace 
analytical  techniques  are  discussed  with  the  relative 
applicability  of  each  to  the  determination  of  trace 
impurities  in  high  purity  nickel.  . 


Structural  Metallurgy  and  Corrosion 


Crest  Research  Labs.,  Inc.,   Santa  Fe  Springs, 

Calif. 
MECHANISM  OF  CORROSION  AND  CORROSION 
INHIBITION  OF  STEEL  IN  WEAK  ACID  SOLUTION; 
DETERMINATION  OF  QUANTITATIVE  LOCAL 
CELL  POLARIZATION  CURVES^  by  Willard  R. 
Scott,  Gilson  H.  Redback  and  Harold  A.  Parker- 
Jones.    Final  technical  rept.  on  Contract  Nonr- 
2113(00).    2  Feb  59,  I24p.   30  refs. 
Order  from  LC  mi$6.  30,  ph$19.  80         PB  144  576 

An  appMuratus  and  a  procedure  were  developed  for 
precise  measurement  cf  the  mixed  electrode 
potential.  Interface  resistance,  and  interface  capaci- 
tance of  a  corroding  metal  surface  in  the  presence 
of  polarizing  current.    Studies  were  made  on  mild 
steel  corroding  freely  in  oxygen-free  salt  water  at 
I^  4  -  6,  and  on  this  electrode  in  the  presence  of 
several  differ oit  types  of  corrosion  iahibitons. 


Crucible  Steel  Co.  of  America,  Pittsburgh,  Pa. 
DEVELOPMENT  OF  A  CORROSION- RESISTANT 


419 


BEARING  STEEL  FOR  SERVICE  IN  AIRCRAFT  AT 
TEMPERATURES  UP  TO  lOOOF,  by  G.  Steven  and 
T.  V.  Phil^.  Rept.  for  Apr  58- July  59  on  Metallic 
Materials.  Contract  AF  33<616)5428.  Oct  59,  70p. 
10  refs.  WADC  Technical  rept.  59-390. 
Order  from  OTS  >1.  75  PB  161  338 


Corrosion  resistance  has  be^n  added  to  the  high  Initial 
hardness,  adequate  temper  resistance  (600-900  F), 
and  good  dimensional  stability  of  a  high-speed  type 
bearing  alloy.    To  produce  secondary  hardening,  the 
base  composition  of  a  quench  hardenable  stainless 
steel,  -MOC.  was  modified  with  V.  W.  Mo,  and  Co.  The 
following  composition  is  reccnunended  for  use  as  a 
stainless  bearing  steel  for  500  hr  of  operation  up  to 
900  F:  1.  10-1.  15%  C.  0.  15%  max  Mn.  0.  15%  max  Si, 
13.  5-14.  5%  Cr,  2.5-3.0%V.  2.  0-2.  5%  W,  3.75- 
4.  25%  Mo,  5.  0-5.  5%  Co.    For  best  performance,   the 
steel  should  be  heat-treated  4s  follows:  heat  to  2200  F, 
oU  quench,  and  refrigerate  to  -105  F.  Rockwell  "C" 
66  is  achieved  (2%  retained  austenite)  by  tempering 
the  steel  for  1^U2  hr  at  1000  F  with  intermediate  sub- 
zero cooling  after  the  first  and  second  draws.  Tem- 
pering twice  for  2  hr  at  1000  P  also  results  in  a  useful 
structure.    After  500  hr  at  900  F  the  hardness  drops 
to  Re  65  (hot  hardness  of  Re  $7).  and  the  structure 
contracts  13  ^n.  /in.    After  tl>ree  cycles  of  a  water- 
vapor  corrosion  test,  the  surface  of  fully  heat-treated 
WADC66  is  only  slightly  mora  pitted  than  that  of 
annealed  430  stainless  steel.  (Author) 


ilcer 
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Defense  Metals  Information  Center, 

Memorial  Inst.  ,  Columbus,   Ohio 
PROCEDURES  FOR  ELECTROPLATING  COATINGS 
ON  REFRACTORY  METALS,   by  John  G.  Beach  and 


John  A.  Gurklis 

memo.  35. 

Order  from  OTS  $0.  50 


9  Oct  59,  28b.  37  refs.    DMIC 


PB  161  185 


1 
The  purpose  cf  this  memorancium  is  to  bring  together 
a  partial  selection  of  procedures  that  have  been  em- 
ployed to  electroplate  various  metals  cmto  the  refrac- 
tory metals,   in  an  attempt  to  tnswer  the  question  of 
how  to  produce  sound,  adhere$t  electroplates  on  the 
refractory  metals.    Refractoqf  metals  covered  are: 
vanadium,  oolumbium,  tantali^,  tungsten,  titanium, 
and  molybdenum. 


Defense  Meuls  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  phio. 
PROCEDURES  FOR  THE  MEtALLOGRAPHIC 
PREPARATION  OF  BERYLLIUM,    TITANIUM    AND 
REFRACTORY  METALS,  by  t.  D.  Buchheit  and  G.  A. 
Wheeler.    26  Oct  59,  38p.   1  ref.    DMIC  memo.   37. 
Order  from  OTS  $0.  50  i  PB  161  187 


i 


It  is  the  purpose  of  this  memorandum  to  provide  some 
basic  information  for  such  companies  who  wish  to 
establish  and  practice  satisfactory  procedures  for  the 
metallographic  preparation  of  the  following  metals: 
beryllium;  chromium;  columbium;  molybdenum; 
platinum  group:  platinum,  palladium,   ruthenium, 
rhodium,  iridium,  and  osmiun);  rhenium;  tantalum; 
titanium;  tungsten;  and  vanadium. 


Dynamic  ft-opertles  Lab, ,  Calif.    Inst,  d  Tech. , 

Pasadena. 
STUDY  OF  THE  YIELD  PHENOMENON  IN  ZINC 
SINGLE  CRYSTALS,  by  K.  R.  King.    Technical  note 
no.  4  on  Contract  AF  18(600)490.    Nov  58,  28p. 
8  refs.    AFOSR-TN-58-1023;  AI>162  288. 
Order  from  LC  ml$2.  70,  phH  80         PB  137  812 

Static  and  rapid  loading  shear  tests  on  single  crystals 
of  99.  99 -f  per  cent  purity  zinc  were  performed.   A 
system  was  devised  for  the  testing  a£  single  crystal 
specimens  in  compression  which  produces  a  uniform 
shear  stress  on  the  slip  planes  suitable  for  rapid  load 
testing  as  well  as  static  testing.    Distinct  upper  yield 
points  are  exhibited  by  annealed  specimens  tested  In 
compression. 


Engineering  Materials  Research  Lab. ,  Brown,  U. , 

Providence,  R.   I. 
A  THEORY  OF  THE  NON- LINEAR  INFLUENCE 
OF  NORMAL  STRESS  ON  FATIGUE  UNDER  COM- 
BINED STRESSES,  by  J.  D.  Coleman  and  W.  N. 
Findley,  Masters  thesis.    Technical  rept.  no.  4  on 
Basic  Research  on  Fatigue  Failures  under  Combined 
Stress,   Contract  DA  19-020-ORD-3520.    Nov  56,  31p. 
14  refs.    EMRL-5;  OOR  rept.   1348.  5E;  AD- 117  366. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  137  865 

The  possible  effect  of  anisotropy  is  considered.    A 
non- linear  theory  is  developed  and  compared  with 
other  theories  and  with  results  of  tests  of  SAE  4340 
steel  at  a  hardness  at  Rockwell  C-25. 


Franklin  Inst.  Labs,  for  Research  and  Development, 

Philadeljjhia,  Pa. 
DISLOCATIONS  IN  DEFORMED  SINGLE  CRYSTALS 
OF  ALPHA  BRASS.    PART  L  GENERAL  OBSERVA- 
TIONS, by  J.   a  Meakin  and  H.  G.   F.   WUsdorf. 
Rept.  on  Contract  AF  49(638)162.    Dec  59,   28p. 
33  refs.    Interim  rept.  I-A2027-1;  AFOSR-TN-59- 
1047;  AD- 229  609. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  570 

Using  a  combined  decoration  and  etching  technique 
the  dislocation  structure  of  annealed  and  deformed 
Q-brass  has  been  studied.    Using  slip  line  data,  the 
mean  path  d  a  dislocation  and  the  configuration  of 
groups  along  an  aaive  slip  plane  have  been  deduced. 


James  Forrestal  Research  Center,   Princeton.   N.  J. 
KINETICS  OF  FORMATION  OF  POROUS  OR  PARTI- 
ALLY DETACHED  SCALES,   by  C.  E.  Birchenall. 
Rept.  on  Contract  AF  18(600)967.    July  54,   30p.   2  refs. 
Metallurgy  rept.  no.  1;  OSR-TN-54-286,  AD-49  866. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  557 

This  report  examines  the  variety  of  kinetic  relations 
which  may  be  found  for  the  oxidation  of  solid  metals 
when  porosity  forms  in  the  oxide  or  at  the  metal-oxide 
interface  according  to  several  systematic  procedures. 
Particular  attention  is  given  to  the  time  sequence  in 
which  various  rate  laws  may  govern  the  process.    The 
need  for  more  careful  correlation  of  microstructures 
with  rate  measurements  is  emphasized.    The  possible 
role  of  plastic  deformation  is  also  considered. 
(Author) 
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Minerals  Research  Lab. ,  U.  of  California, 

Berkeley. 
ACTIVATION  ENERGIES  FOR  CREEP  OF  SINGLE 
ALUMINUM  CRYSTALS  FAVORABLY  ORIENTED 
FOR  CUBIC  SUP,   by  Y.   A.   Rocher,   L.  A.   Siepard, 
and  J.  E.  Dom.    Technical  rept.  no.  5  on  Contract 
Nonr- 222(49).    20  Dec  57,  23p.    16  refs.    Series  no. 
103,  issue  no,  5;  AD- 153  469. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  112 

Creep  activation  energies  for  single  aluminum 
crystals  favorably  oriented  for  shear  by  (010)  [101] 
glide  were  determined  over  the  temperature  range 
from  78°  to  900^.    From  800°  to  900^,  unusually 
high  activation  energies  ranging  from  28,  000  to 
54, 000  cal.  /mole  were  obtained.    The  maximum 
activation  energy  was  attributed  to  recrystallizaticm. 


Naval  Boiler  and  Turbine  Lab.  ,  [Philadelphia,  Pa.  ] 
FUEL  OIL  ASH  CORROSION  RESISTANCE  OF 
CHROMIUM  METAL,  by  J.  R.  Witmeyer.    Evaluation 
rept.    29  July  57,  22p.    (1  color  photograph  will  not 
reproduce)  NBTL  Test  R-255;  AD- 147  471. 
Order  from  LC  mi$2.  70,  phS4.  80  PB  144  919 

Relative  corrosion  resistance  of  commercially  pure 
chromium  metal  and  25Cr:20Ni.  alloy  to  synthetic  fuel 
oil  ash  was  tested  using  high  vanadium  and  high  sodium 
corrodents,  at  1700,   2000  and  2200  F     The  chromium 
showed  better  corrosion  resistance  than  25Cr:20Ni. 
Cyclic  tests  at  2000  F  revealed  the  poor  oxidation 
resistance  of  the  chromium  compared  to  25Cr:20Ni. 
Brittleness  and  grain  growth  increased  as  the  temper- 
ature.   (Author)  (See  also  PB  136  267) 


Naval  Engineering  Experiment  Station,  Annapolis, 

Md. 
SEA  WATER  CORROSION  OF  VARIOUS  MATERIALS 
TESTED  IN  SEVEN  20- TUBE  MODEL  COJDENSERS, 
by  J.  L,  Basil  and  J,  S.  Whelan.  21  Mar  58,   142p, 
6  refs.   Research  and  Development  rept.  910027 A. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  651 

Seven  20- tube  model  condensers  were  tested  for  cor- 
rosion and  erosion  resistance  by  pumping  natural  sea 
water  through  the  tubes  at  10  ft/ sec.  One  was  an  all- 
aluminum  condenser.  The  others  had  70-30  and  90-10 
copper- nickel  tubes  with  water  boxes  and  tube  sheets 
of  various  alloys.  The  report  describes  the  condition 
of  the  units  after  destructive  examination. 


New  York  U.   Coll.  of  Engineering,  N.  Y. 
MINIMIZATION  OF  THE  INFLUENCE  OF  RESID- 
UAL HYDROGEN  ON  BRITTLENESS  IN  ALPHA- 
BETA  TITANIUM  ALLOYS,  by  P.  A.   Farrar  and 
H.  Margolin.   Final  repL   on  Contract  NOa8-55-955-d. 
Oct  59.  93p.  22  refs. 
Order  from  LC  mi%S.  40,  ph$15.  30  PB  144  575 

The  Ti-  10%Mo-H  system  was  investigated.    The  effect 
of  variation  of  amounts  of  a  and  p  in  Ti-Mn  alloys  on 
Che  embrittlement  by  hydrogen  has  been  investigated, 
using  the  Ti-3,  8  and  12%Mn  alloys.    The  effect  of 
heat  treatments  at  temperatures  above  the  eutectoid 
temperature  of  the  TI-H  system  have  been  investi- 
gated for  the  Ti-6A1-4V-H  alloys  after  prior  plastic 
strain. 


Northwestern  Technological  Inst. ,  Evanston.  111. 
THE  STRENGTH  OF  ALUMINUM  SILVER  ALLOYS, 
by  Anthony  Kelly.    Rept.  on  Contract  AF  18(600)1468. 
7  Nov  58.  5p.   9  refs.    AFOSR-TN-58-912; 
AD- 204  568. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  137  847 

Single  crystals  of  aluminum  -  6  at.  %  silver  quenched 
from  the  S -phase  field  and  aged  at  room  temperature 
show  a  critical  resolved  shear  stress  at  O^C  of 
7-8  kgs.  mm.  "2 


Rensselaer  Polytechnic  Inst.  .  Troy.  N.   Y. 
PROPERTIES  OF  MAGNESIUM  AND  MAGNESIUM 
ALLOY  SINGLE  CRYSTALS  AT  ROOM  AND  OTHER 
TEMPERATURES,  by  E.   D.   Levine,  W.   F.  Sheely 
and  R.  R.  Nash.  Final  rept.  for  1  July  54-31  Dec  57 
on  Contract  DA  30-1 15- ORD- 546.   30  Apr  58.   I63p. 
62  refs.  AD- 200  875. 
Order  from  LC  mi$7.  80.  ph$25.  80  PB  144  529 

Single  crystals  specimens  of  magnesium  and  mag- 
nesium alloys  containing  indium,  cadmium,  thallium, 
aluminum,  zinc,  lithium,  and  thorium  were  prepared 
in  both  cylindrical  and  spherical  form.    Examination 
of  stress-strain  curves  illustrated  that  the  most  im- 
portant factor  in  solution  strengthening  of  these  alloys 
is  an  interaction  between  solute  atoms  and  substruc- 
tural  boundaries  in  the  crystals. 


Rock  Island  Arsenal  Lab.  .  111. 
EMULSIFIABLE  AND  FIRE  RESISTANT  RUST 
PREVENTIVES,  by  Van  Y.  S.  Hong.    21  Apr  59.  73p. 
44  refs.    Rept.  no.  59-1103;  AD-214  943. 
Order  from  OTS  $2.  00  PB  161  352 

An  emulsifiable  and  fire  resistant  type  of  rust  pre- 
ventive compound  was  developed.    Suitable  test 
methods  and  requirements  were  evolved  for  the 
evaluation  of  this  type  al  material.    Protection  af- 
forded to  Ordnance  materials,   such  as  small  hard- 
ware items  under  accelerated  weather  ccMiditicms. 
was  found  to  be  adequate.    Advantages  of  this  type  of 
material  over  current  types  of  rust  preventive  com- 
pounds were  ascribed  to  their  fire  resistant  property, 
protection  efficiency,  and  economy.    A  discussion  of 
the  limitations  of  this  type  erf  compound  from  the 
standpoint  of  practical  application  was  made.    Practi- 
cal and  theoretical  aspects  on  the  resolution  of  these 
problems  were  suggested. 


Springfield  Armory,  Mass. 
ULTRASONIC  STUDIES  OF  DIE  BLOCK  MATE- 
RIALS, by  R.  D.  Korytoski.    15  June  59.   24p.  7  refs. 
SA-TR19- 1502. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  567 

Basic  studies  were  conducted  using  ultrasonic  vibra- 
tion principles  in  nondestructive  evaluation  die  block 
material.    These  studies  included  (1)  ultrasonic  re- 
flection investigations.  (2)  destructive  metallurgical 
examinations  at  materials  ultrasonlcally  tested.  (3) 
evaluation  at  material  performance  in  forging 
application.    (Author) 
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Yale  U.  .   New  Haven.   Coni. 
ROTATION  TESTS  IN  PLA$TICITY.  by  Aris 
Phillips  and  Sian  Yuan  Yu.    tTechnical  rapt.  no.  3  on 
Contract  Nonr- 609(1 2).    Ded  57.  25p.  8  refs. 
AD- 153  838. 
'^Her  from  LC  mi$2.  70.  ph|$4.  80  PB  138  079 

Ten  rotation  tests  on  thin- willed  tubes  of  aluminum 
alloy  3S-0  show  that  the  assumption  of  isotropic 
strain -hardening  is  only  approximately  valid  in  the 
range  of  small  plastic  strains.    In  these  tests  plane 
states  of  stress  aj,  a2  (01-^02)  existing  on  the  out- 
side surface  of  a  thin-walled  tube  were  rotated  to 
various  angles  (up  to  90°)  about  the  radial  direction. 
IXrlng  the  rotation  the  values  ai  and  a2  remained  un- 
changed.   Authors  found  that  the  plastic  strain  com- 
ponents increase  during  the  rotation,  but  that  the 
directions  of  the  principal  ajies  of  plastic  strain  re- 
main practically  constant  in  most  cases. 


Yale  v.,  New  Haven,  Conn. 
A  THEORY  OF  IDEAL  LOCKING  MATERIALS,  by 
Aris  Phillips  .  Technical  repi .  no .  4  on  Contract 
Noiir-609(12).  Feb  58,  20p.  6  refs.  AD- 153  839. 
Order  from  LC  ml$2.40.  ph$3.30         PB  138  253 

The  concept  of  the  ideal  locking  material,  is  extended 
to  cover  materials  which  have  two  different  equations 
of  state,  one  for  the  change  In  volume  and  the  other 
for  the  change  in  shape.  Possible  stress-strain  re- 
lations are  discussed.  The  concepts  of  volumetric 
locking  and  of  distortional  locking  are  introduced,  and 
it  is  shown  by  means  erf  an  example  that  there  are 
cases  in  which  these  two  mo4es  of  locking  are  incom- 
patible over  the  same  region ,  The  problem  of  locking 
of  a  hollow  sphere  is  discus s|ed  in  detail, 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Alco  Products,  Inc..   Schenactady,  N.  Y. 
METHODS  FOR  CALCULATION  OF  THERMAL 
MULTIPLICATION  CONSTANT.    RESONANCE 
ESCAPE  PROBABILITY  AND  FAST  FISSION  FACTOR 
FOR  LOW  ENRICHMENT  REACTORS,  by  B.  J.  Byrne. 
Rept.  on  Contract  DA  44-009 ♦eng- 2868.    25  Jan  57. 
42p.   1  ref.    APAE  memo.  no.  82;  AD- 210  689. 
Order  from  LC  mi^.  30,  ph|7.  80  PB  145  024 

This  report  describes  methods  used  for  the  calcula- 
tion erf  thermal  multiplication  constant,  resonance 
escape  probability,  and  fast  fission  factor  for  a  low 
enrichment  reactor.    These  piarameters  are  used  in 
a  modified  two-group  calculation  of  the  effective 
multiplication  constant.    Previously,  a  homogeneous 
model  has  been  used  for  calculation  of  these  parame- 
ters.   The  methods  presently  being  used  incorporate 
the  effect  o^  heterogenity  into  the  calculation  d  ther- 
mal multiplication  constant  and  resonance  escape 
probability.    The  fast  fission  factor  is  still  calculated 
on  the  basis  of  a  homogeneout  model,  but  a  new 
correlation  has  been  chosen  which  gives  a  better  fit 
to  available  experimental  data.  (Author) 


Hebrew  U.  (Israel). 
DETERMINATION  OF   RELATIVE  ABUNDANCE, 
RATIO  OF  MAGNETIC  MOMENTS,   RATIO  OP 
CAPTURE  CROSS- SECTIONS  OF  GADOLINIUM 
ISOTOPES  BY  MEANS  OF  PARAMAGNETIC  RESO- 
NANCE SPECTRUM,  by  W.  Low  and  D.   Sialtiel 
(Israel  Inst,  of  Tech.).    Technical  note  no.  5  on 
Contract  AF  61(052)59.    Nov  58,   12p.    6  refs. 
AFOSR  TN-59-84;  AD-210  144. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  138  711 


Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
IONIZATION  RATE  AND  PHOTON  PULSE  DECAY 
OF  FISSION  PRODUCTS  FROM  THE  SLOW- 
NEUTRON  FISSION  OF  U235,  by  C.   F.  Miller  and 
P.   Loeb.  4  Aug  58,  91p.  5  refs.   Research  ^nd  de- 
velopment technical  rqx.   USNRDL-TR-247. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  144  727 

Computation  giving  the  theoretical  ionization  rate  and 
response  at  the  AN/PDR-39(TIB)  radiac  at  3  feet  above 
an  infinite  plane  uniformly  contaminated  with  fission 
products  from  10*  fissions  of  u235  per  sq.  ft.  are 
presented  as  a  function  of  time  after  fission.    The  re- 
sponse of  the  USNRDL  4-pi  ionization  chamber  and 
the  photon  pulse  rate  for  the  fission  products  are  also 
presented  as  a  fxinction  of  time  after  fission.    Disinte- 
gration-rate multipliers  for  each  fission  product  nu- 
clide per  d/s  of  the  nuclide  are  given;  the  multipliers 
were  used  to  obtain  the  contribution  of  each  fission 
product  nuclide  to  the  gross  response.    The  theoretical 

ionization  rate  decay  curve  was  integrated  to  obtain 
the  gamma  dose  from  the  fission  product  mixture  for 
various  periods  of  time  after  fission.  (Author) 


New  York  U.   Coll.   of  Engineering,   N.  Y. 
A  STUDY  OF  DEAD  TIME  AND  RESOLVING  TIME 
IN  A  PROPORTIONAL  COUNTER,   by  William  Reidy. 
Rept.  on  Contract  AF  18(600)1555.    Jan  59.  58p. 
21  refs.    AFOSR-TN-59-501;  AD-215  926. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  144  492 

Measurements  were  made  cm  a  helium  isobutane 
counter,  which  determined  the  variation  of  dead  time 
and  resolving  time  with  voltage  and  pulse  amplitude. 
The  purpose  of  this  investigation,  was  to  determine 
the  dead  time  and  resolving  time  of  the  counter  when 
operated  in  the  proportional  region  and  contrast  this 
with  operation  in  the  geiger  region.    Results  were  ob- 
tained from  photographs  and  direct  measurements  of 
the  counter  pulse  as  displayed  on  an  oscilloscope.    In 
addition,  measurements  were  made  by  the  two- source 
method  to  determine  the  resolving  time  of  a  propor- 
tional counter  and  its  associated  electronic  counting 
system. 


Elementary  Particles 


Maryland  U. .  College  Park. 
AN  ATTEMPT  AT  UNIVERSAL  FOURFERMION 
INTERACTION,  by  J.  C.  Pati  and  S.  Oneda.    Rept.  on 
Contract  AF  49(638)24.    June  59,  47p.  31  refs. 
Physics  Dept.  Technical  rept.  no.  139;  AFOSR- TN- 
59-630;  AD-218  820. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  429 
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Xo  attempt  is  made  to  explain  the  various  decays  of 
strange  particles  on  the  basis  of  vector  and  axial - 
vector  four-fermion  interaction.    The  existence  of 
(V+A)  currents  as  well  as  (V-A)  currents  is  consid- 
ered as  a  possibility  and  the  interaction  is  assumed 

to  have  the  form    f(V*' r*''*^r'' p'') -t-h.c. ,  where  f 

a         (X  Q      CI 

is  the  coupling  constant,  j(")  is  composed  of  all 
charged  currents  which  ha'^e  negative  chirality, 

Ay  (1  ■♦■Yc)B,  and  f  '  ct  those  charged  currents  which 

have  positive  chirality,  Cy  (l-Yc)D.    The  lepicmic 

currents  necessarily  t)elong  to  the  J^^'  group  since  the 

neutrion  has  a  negative  helicity.    We  have  studied  the 
appropriate  assignment  of  chiralities  to  various  pos- 
sible charged  baryonic  currents  in  order  to  explain 
the  characteristics  of  hyperon  decays  in  the  frame- 
work of  global  symmetry  for  the  pion  interactions. 
The  virtual  pionic  or  kaonic  effects  outside  the  loop 
are  neglecteid.    Results  show  that  there  are  3  solutions 
which  can  explain       reasonably  well  the  branching 
ratios  and  asymmetry  jiarameters  of  hyperon  decays. 
One  of  the  solutions  seems  to  be  the  best  since  it 
explains  rather  well  the  rates  of  hyperon  decays  and 
»-♦  1  -♦  Y  decay  at  the  same  time.    Signs  of  asymme- 
try parameters  of  hyperon  decays  are  important  to 
distinguish  these  solutions. 


Purdue  U.  ,  Lafayette,   Ind. 
DECAY  OF  HYPERONS  AND  MESONS  FROM  THE 
UNIVERSAL  FERMI  INTERACTION,  by  Akihiko 
Fujii  and  Masaaki  Kawaguchi.  Rept.  on  Contract 
AF  18(600)1579.   [1958]  22p.  8  refs.  AFOSR- TN-58- 
921;  AD- 204  559. 
Order  from  LC  miJ2.  70,  phK  80  PB  137  844 

The  decay  of  the  hyperon,  charged  pion  and  kaon  ex- 
cept lCyf3  is  investigated  on  the  basis  of  the  universal 
V-A  Fermi  interaction  together  with  the  idea  of  the 
Cell- Mann  tetrahederon,  by  treating  the  virtual 
baryon-antibaryon  pair  effect  in  a  phenonjenological 
way.    It  is  shown  that  the  decay  rate  of  Kn2  calcur 
lated  by  the  parameters  adjusted  to  the  decay  of  n   , 
IC^,  and  KJ3  is  in  agreement  with  experiment,  thus 
suggesting  a  possible  consistent  picture  of  the  model. 
(Author) 


Sarah  Mellon  Scaife  Radiation  Lab,  ,  U.  of 

Pittsburgh,  Pa. 
PREaSION  SCATTERING  OF  NUCLEAR  PARTICLES. 
THE  NUCLEAR  SHELL  MODEL,  I,  by  J.  B.   French. 
Technical  rept.  no.  9,  Pt.   1,  on  Contract  N7onr-32505. 
Mar  58,   176p.  70  refs. 
Order  from  LC  mi$8.  10,  ph$27.  30  PB  138  573 

See  also  PB  140  099 


Uppsala  U.  (Sweden). 
ANTIPROTTONS  IN  NUCLEAR  EMULSIONS,  by 
A.  G.   Ekspong,  S.  Johansson  and  B.   E.  Ronne.  Tech- 
nical rept.  on  Contract  AF  61(514)1015.  Phase  A. 
[1957]  27p.  2  refs.  AFOSR  TR-58-25;  AD- 152  200. 
Order  from  LC  mi$2.  70.  phH  80  PB  138  491 


Effort  was  concentrated  on  two  problems,  the  prop- 
erties and  behavior  in  matter  of  (1)  the  antlprotons, 
and  (2)  the  negative  K-  mesons. 


Radioactivity 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
GLOBAL  FALLOUT  AND  ITS  VARIABILITY,  by 
E.  A.  Martell.    Oct  59,  37p.  84  refs.    Geophysical 
Research  Papers  no.  65;  AFCRC-TR-59-268. 
Order  from  OTS  $1.  00  PB  161  345 

Ba^^/Sr^O  activity  ratio  data  for  individual  rains  are 
discussed  to  show  means  of  distinguishing  between  the 
stratospheric  or  tropospheric  origin  of  fallout. 
Sr89/Sr90  activity  ratio  data  allow  approximate  esti- 
mation of  the  fallout  contribution  from  major  test 
series.    Evidence  for  variation  in  stratospheric 
storage  times,  transport  paths,  and  fallout  distribu- 
tion areas  is  discussed.    Estimated  residence  times 
are  6  months  to  1  year  for  Soviet  tests,   1  to  2  years 
for  debris  in  the  lower  equatorial  stratosphere,  and 
5  to  10  years  for  the  CASTLE  tests.    (Author) 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 
DECONTAMINATION  OF  FISSION  PRODUCTS  AND 
OTHER  ATOMIC  BOMB  DETONATION  DEBRIS,  by 
C.   F.  Miller,  R.  Cole  and  others.  24  Nov  53,  de- 
classified 29  Jan  59,  46p.   7  refs.   USNRDL- 439. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  026 

The  decontamination  of  simulated  atomic  bomb  deto- 
nation radioactivity  in  a  synthetic  seawater  contami- 
nant medium  has  been  investigated.  The  effects  of 
initial  level  and  time  of  cleaning  on  the  decontamina- 
tion of  Navy  gray  paint  surfaces  using  a  stirrer  and 
a  spray  chamber  were  observed  where  the  data  could 
be  best  represented  by  the  general  equation 

F»al"-1  -J— 
I-fK2 

in  which  F  is  the  fraction  of  contamination  remaining. 
I  is  the  initial  level,  and  a,  n,  and  K2  are  functions 
of  the  time  at  which  the  decontamination  is  p)erformed. 
The  first  term  of  this  equation  was  associated  with 
sorption  phenomena  while  the  second  term  was  de- 
rived for  a  solubility  mechanism.    The  equation  was 
applied  to  previous  data  which  the  authors  had  ob- 
tained using  the  same  contaminant  medium  on  paint 
surfaces  for  various  decontaminating  reagents. 
(Author) 
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PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Quartermaster  Research  and  Engineering  Center, 

Natick.  Mass. 
LAUNDERING  CHARACTERISTICS  OP  ENVIRON- 
MENTAL HEADGEAR:  ARMY  CAP,  FIELD, 
COTTON,  OG  107  AND  NAVY  CAP,  INTERMEDIATE, 
COLD  WEATHER,  by  Jean  H.  Crosson.    Oct  59,  18p. 
4  refs.    Clothing  Branch  Series  rept.  no.   12. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  534 

The  investigation  was  to  conipare  the  laundering 
characteristics  of  two  similar  types  d  Army  and 
Navy  environmental  headgear  in  order  to  determine 
the  effects  d  laundering  on  sizing,  fit  and  appearance. 
The  study  showed  that  both  types  of  caps  shrank,  ex- 
cessively in  the  case  of  the  Navy  item,  and  the 
appearance  d  each  was  pear,  with  the  lowest  rating 
accorded  the  Army  Model.    To  overcome  the  launder- 
ing and  appearance  problems,  development  at  new 
material  has  been  undertaken  and  caps  incorporating 
the  first  approach,  namely,  a  Dacron/Rayon  fabric 
in  a  Gabarcune  weave,  have  )>een  procured  for  User 
Test. 


PHYSICS 


Avco  Corp.  ,   Wilmington.   Mass. 
RESULTS  OF  AN  APPROXIMATION  METHOD  TO 
THE  MIE  THEORY  FOR  C0LLOIDAL  SPHERES,  by 
R.  Penndorf.    Scientific  rept.  no.  1  on  Research  on 
Aerosol  Scattering  in  the  Infrared,   Contract  AF 
19(604)5743.    Sep  59,   45p.    U  refs.    Technical  rept. 
RAD-TR-59-36;  AFCRC-TN'59-608;  AD-227  660. 
Order  from  LC  mi$3.  30.  phS7.  80  PB  144  438 

An  approximation  method  is  outlined  for  computing  the 
total  Mie  scattering  coefficient  K  in  aerosols  using 
infrared  light  sources.    The  method  is  valid  for  any 
size  parameter  q.  from  small  to  very  large  spheres 
and  any  arbitrary  real  refractive  index  n<,    2.    Ana- 
lytical expressions  are  developed  for  the  phase  and 
the  amplitude  of  K  at  the  maxima  and  minima.    The 
constants  in  these  analytical  expressions  are  deter- 
mined from  existing  data  coijnputed  by  the  exact  Mie 
theory.    Finally,  a  graphical  interpolation  process 
allows  for  determination  of  K.  for  any  arbitrary  size. 
This  method  leads  to  an  accuracy  ofi:2  or  3  percent 
for  K  as  compared  with  results  obtained  by  the  Mie 
theory.    This  approximation  method  is  then  applied  to 

14  refractive  indices  n  between  1.  05  and  2.  0.    The 
results  for  smoothed  K  values  are  listed  for  the  range 
Q»0.  2(0.  2)  30(0.  5)40,   whicH  is  considered  sufficient 
for  most  applications.    For  \|ery  large  spheres,  the 
laws  of  geometrical  optics  can  be  used  successfully. 
Graphical  representations  crfiall  cases  are  also  in- 
cluded.   From  these  figures,!  the  appropriate ^  value 
can  be  read  off  directly  for  4ny  given  size  pjarameter, 
and  also  for  any  given  radiuS  of  the  aerosol  particle, 
if  the  wavelength  of  the  incorfiing  infrared  radiation 

15  selected.^ 


Maryland  U.  ,  College  Park. 
SOLID  STATE  THEORY.    Final  rept.  on  Contraa 
AD  18(600)1015.    Oct  58,  8p.  32  refs.    AFOSR-TR- 
58-147;  AD- 205  094. 
Order  from  LC  mijl.  80.  ph$l.  80  PB  137  932 

A  listing  of  technical  reports  published  or  in  prepara- 
tion on  this  contract. 


Naval  Avionics  Facility,   Indianapolis,   Ind. 
TEMPERATURE  CONVERSION  TABLES,   by  Wayne 
A.  Brodhecker.    Nov  59,   85p.    NAFI-TP-99. 
Order  from  OTS  $2.  25  PB  161  354 

The  platinum  resistance  thermometer  used  as  a  pri- 
mary standard  in  the  Standards  and  Calibration  Labo- 
ratory at  the  U.  S  Naval  Avionics  Facility,  Indianap- 
olis is  calibrated  in  degrees  Celsius  (centigrade),  and 
many  of  the  thermometers  used  at  NAFI  are  in  de- 
grees Fahrenheit.    TTiere  was  a  need  for  a  method  of 
converting  degrees  C  to  degrees  F  without  having  to 
perform  the  mathematical  calculations  for  each  point 
checked  on  a  thermometer.    The  tables  were  calcu- 
lated on  an  IBM  650  Computer;  using  the  basic  for- 
mula (OC  :=  9/5  op  -^-300).    This  formula  was  used  in- 
stead of  the  formula  (°F=  5/9  (^C  -  32°))  in  order  to 
make  use  of  the  three- place  accuracy  obtained  in 
using  the  resistance  thermometer  and  at  the  same 
time  to  keep  the  tables  small  enough  to  be  of  practical 
me.    By  interpolation  three-place  accuracy  may  be 
obtained  in  degrees  F  when  going  from  degrees  C  to 
degrees  F.    Range  is  -lOOop  to    300OF.    Calculation 
is  to  3  decimal  places. 


Acoustics 


Cornell  Aeronautical  Lab.  ,  Inc.  ,  Buffalo,  N.  Y. 
ACOUSTIC  PROPAGATION  IN  A   DIATOMIC  GAS 
SUBJECT  TO  THERMAL  OR  CHEMICAL   RELAXA- 
TION, by  Walter  E.  Gibson  and  Franklin  K.  Moore. 
Rept.  on  Contract  AF  18(603)19.    Dec  58,  70p.  14  refs. 
Rept.  no.  HF-1056-A-2;  AFOSR-TN-58-1057; 
AD- 206  988. 
Order  from  LC  mi $3.  90,  ph$10.  80  PB  144  523 

A  theory  of  acoustic  propagation  in  a  gas  subject  to 
relaxation  phenomena  is  presented.    In  most  applica- 
tions of  the  thoery  to  diatomic  gases,  only  one  degree 
of  freedom  need  be  considered,  all  the  others  being 
either  frozen  or  in  equilibrium.    An  acoustic  equation 
is  obtained  herein  for  small  disturbances  from  an 
equilibrium  state  of  rest;  this  equation  applies  equally 
well  to  unsteady  one -dimensional  waves  or  to  steady 
two-dimensional  disturbances.    The  problem  of  two- 
dimensional  airfoil  in  a  supersonic  flow  of  relaxing 
gas  is  considered.    From  the  acoustic  equation,  the 
law  of  decay  of  shock  waves  and  the  values  of  the  flow 
properties  on  the  surface  of  the  airfoil  are  derived. 
Furthermore,  the  asymptotic  behavior  at  the  flow 
field  is  obtained  far  from  the  airfoil  so  that  the  for- 
mation of  an  equilibrium  wave  is  described. 
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Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
NUMERICAL  SOLUTION  OF  THE  WAVE  EQUATION 
FOR  A  POINT  SOURCE  IN  SHALLOW  WATER,  by 
B.  L.  Hord.  23  Sep  57,  30p.  4  refs.  NAVORD-5716; 
AF- 157  276. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  722 

Numerical  integrations  have  been  made  of  the  wave 
equation  solution  for  a  point  source  in  shallow  water. 
Difficulties  in  making  evaluations  for  the  case  ci  ^C2 
were  considered  but  no  computations  were  made  for 
this  case.    Values  were  obtained  for  several  source 
frequencies  and  two  different  source- receiver  geom- 
etries for  the  case  cj  >  C2.    The  results  show  a 
smooth  transition  between  two  asymptotic  values  for 
the  normal  incidence  configuration.    Values  for  the 
second  configuration  were  computed  for  several 
source  frequencies  up  to  450  cps.    Higher  frequencies 
require  prohibitive  computation  times  on  the  BM  650 
compuer.  (Author). 


Naval  Research  Lab.  ,   Washington,  D.  C. 
THE  THEORY  OF  THE  THICK-SHELL  HOLLOW- 
PIEZOCERAMIC- SPHERE  UNDERWATER  SOUND 
TRANSDUCER,  by  S.  Hanish.  Interim  rept.   10  Dec  59. 
33p.   10  refs.  NRL  rept.   5405. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  142  854 

A  thick- shell  hollow  piezoceramic  sphere  electroded 
completely  on  both  inside  and  outside  surfaces  and 
polarized  radially  can  be  used  as  a  source  (and  re- 
ceiver) of  underwater  sound.    Restricting  the  theory  to 
moderately  thick  sheUs,  the  text  analyzes  the  acoustic 
performance  of  this  structure.    Derivations  are  ob- 
tained of  electromechanical  equations  of  displacement 
in  the  radial  extensional  mode  under  forced  electrical 
drive,  electromechanical  coupling,  acoustic  power, 
receiving  sensitivity,  and  input  electrical  admittance. 
Low- frequency  and  thin- shell  approximations  are  also 
formulated,  and  results  are  compared  with  published 
hterature.  (Author) 


Psycho -Acoustic  Lab.  .   Harvard  U. ,  Cambridge, 

Mass. 
PERIODIC  STATUS  REPORT  32.    Rept.  for  16  May 
15  Nov  58  on  Contract  Nonr- 1866(15)  and  National 
Science  Foundation  Grant  G-2668.    15  Nov  58.   18p. 
69  refs.    PNM-80. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  685 

See  also  PB  138  »i9 


Willow  Run  Labs. ,   U.  of  Michigan,  Ann  Arbor. 
A  BIBLIOGRAPHY  ON  ACOUSTIC  SOURCES  AND 
THEIR  RELATED  FIELDS,  by  George  B.  Thurston 
and  Raya  Stem.    Rept.  on  Contract  Nonr- 1224(24). 
Feb  59,   69p.   347  refs.    Rept.  no.  2784-2-S 
Order  from  OTS  $1.  75  PB  161  330 

This  report  is  a  bibliography  on  acoustic  sources  and 
their  related  fields.    Both  single  sources  and  arrays 
of  sources  have  been  considered.    The  abstracts  are 
arranged  into  a  detailed  subject  outline  having  four 
major  topics:   Single  Sources  and  Receivers;  Arrays 
of  Sources  and  Receivers;  Transducer  Properties; 
Acoustic  Fields.    Articles  published  during  the  per- 
iod from  1935  to  1958  are  reviewed  principally. 


Willow  Run  Labs.  .   U.   of  Michigan,  Ann  Arbor. 
A  BIBLIOGR.\Pm'  ON  PROFAGATIO.N'  OF   SOUND 
THROUGH  PLATES,  by  George  B.  Thurston  and  Raya 
Stem.    Rept.  on  Contract  Nonr- 1224(24).    Feb  59, 
170p.  991  refs.    Rept.  no.  2784- 1-S. 
Order  from  OTS  $3.  00  PB  161  329 

This  report  is  a  bibliography  on  propagation  of  sound 
through  plates.    The  abstracted  material  is  organized 
in  accordance  with  a  detailed  subject  outline  having 
five  major  topics:   Transmission  Through  Plates; 
Wave  Propagation;  Properties  of  Materials;  Vibrating 
Surfaces  and  Plates:  General  References.    Literature 
surveyed  is  principally  in  the  period  from  1929  to 
1958.    Approximately  450  abstracts  are  given. 


Electricity  and  Magnetism 


Atomics  International,  Canoga  Park,  Calif. 
RESEARCH  ON  ELECTRON  ENERGY  STATES  IN 
TRANSITION  METALS,  by  Ted  G.  BerUncourt, 
Guy  W.  Lehman,  and  R.  R.  Hake.    Final  rept.  for 
1  May-30  June  57  on  Contract  AF  18(600)1575. 
31  July  58,   42p.    35  refs.    AI-3051;  AFOSR-TR-58- 
109;  AD- 201  611. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  137  811 

Hall  effect,  resistivity,  and  magnetoresistivity  of 
Cu,  Zt,  Ti,  and  Nb  at  temperatures  between 
1°K  and  room  temperature  and  in  magnetic  fields 
up  to  30  kilogauss.    Anomalous  behavior  was  observed 
in  the  Hail  effect  of  Cu  in  that  size  effects  were 
evident  for  sample  thicknesses  considerably  greater 
than  the  generally  accepted  mean  free  path.    Strong 
temperature  dependences  were  observed  m  the  Hall 
coefficients  of  Cu,  Ti,  and  Zr,  the  coefficients  of  Zr 
and  TI  were  found  to  be  extremely  sensitive  to 
impurity  content. 


Diamond  Ordnance  Fuze  Labs. .  Washington,   D.  C 
DEPENDENCE  OF  METAL- TO- SEMICONDUCTOR 
CONTACT  RESISTANCE  UPON  CONTACT  LOADING, 
by  Alford  L.  Ward.    30  July  59,  53p.    14  refs. 
TR-731. 
Order  from  LC  mi$3.  6a  ph$9.  30  PB  144  565 

The  spreading  resistance  has  been  shown  to  be  modi- 
fied by  the  injection  of  minority  carriers  at  the  con- 
tact.   The  piezaresistance  matrix  is  used  to  study 
the  effect  of  contact  stress  on  the  semi-conductor 
resistivity.    The  mechanism  of  a  large  observed 
change  of  contact  resistance  with  loading  has  been 
shown  to  be  due  to  the  change  of  the  effective  contact 
area. 


Harvard  U.  .  Cambridge,  Mass. 
PARAMAGNETISM  IN  DIAMAGNETIC  MOLECULES, 
by  William  Weltner.  Jr.  Rept.  on  Contract  N5ori-76, 
T.   O.    14.   [1957]  29p.   43  refs.   AD- 153  016. 
Order  from  LC  mi$2.  70.  phV*.  80  PB  138  447 

The  experimental  and  theoretical  determinations  of 
the  Van  Vleck  paramagnetic  contribution  to  the  sus- 
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ceptibility  of  diamagnetic  molecules  are  considered. 
The  data  on  the  hydrogen  molecule  are  reviewed,  and 
the  mean  square  orbital  angular  momentum  is  recal- 
culated using  Newell 's  wave  function. 


Philips  Labs.,   Ir%'ington-or^-Hudson.   N.  Y. 
RESEARCH  INVESTIGATIONS  OF  MAGNETIC 
MATERIAL.   PERMANENT  CERAMIC  TYPE,  by 
Frank  G.  Brockman.    Final  technical  rept.  for 
I  Aug  54-30  June  55  on  Contrtact  DA  36 -  039 -sc- 56759. 
18  July  55.   26p.   5  refs.    Research  Lab.  Technical 
rept.  no.  93. 
Order  from  LC  mi$2.  70,  ph\A.  80  PB  144  521 

Producing  a  ceramic  permanjent  magnet  of  composition 
type  m'^O  (Fe203)6  with  an  Energy  product,  (BH)max- 
exceeding  3  x  lOo  gauss-oe  steds.    Studies  made  to 
locate  and  eliminate  the  cau!  es  of  non- reproducibility. 


Electron 


Air  Force  Cambridge 

Mass. 
COMMUNICATION  BY  PA 
William  M.   Preston  (Harva 
Sep  59.   24p.   AFCRC-TR-5<^ 
Order  from  LC  mi$2.  70. 


Res(  arch  Center,  Bedford, 


It  is  shown  that  the  use  of  pf  rtic 
cal  for  communications,  w 
charged  or  uncharged,   and 
on  generation,  transmission 
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BEAMS   by 
U  )  and  S.  Gruber. 
18P;  AD-228  528. 
.80  PB  144  418 


le  beams  is  impracti- 
l^ether  the  particles  are 
hether  evaluation  is  based 
or  detection. 


Diamond  Ordnance  Fuze  Lpbs.  ,  Washington,  D.   C 
A  UNIFIED  THEORY  OF  BIREAKDOWN  AND  THE 
GLOW  DISCHARGE,  by  A.  L  Ward  and  M.  J.  Reddan. 
16  Oct  59.   24p.    10  refs.    Technical  rept.  TR-784. 
Order  from  LC  mi$2.  70.  p»S4.  80  PB  144  759 

Townsends  basic  ionizatior^  equations  for  cold-cathode 
discharges  between  parallel  plates  are  modified  by 
Poisson  s  equation  to  account  for  the  distortion  of  the 
field  by  space  charges.    Nu|nerical  calculations  of 
voltage  vs  current -density  $tatic  characteristics  have 
been  carried  out  on  the  IBM  704  computer.  The  regions 
of  validity  of  earlier  breakdown  approximations  are 
indicated.    The  subnormal,   normal  and  abnormal  glow 
regions  are  shown  to  develop  as  the  current  is  pro- 
gressively increased.    Although  comparison  with  ex- 
perimental data  is  made  diUficult  by  the  changing  area 
of  discharges,  data  both  fronn  DOFL  and  from  other 
laboratories  indicate  the  validity  erf  the  calculations. 
(Author) 


Willow  Run  Labs. ,  U.  of  ^lichigan,  Ann  Arbor. 
GENERALIZED  ENERGY  RELATIONS  OF  NON- 
LINEAR REACTIVE  ELEMENTS,  by  Chai  Yeh. 
Memo,  on  Project  Michigan.  Contract  DA  36-039- sc- 
78801.    Sep  59.   8p.    I  ref.  ^900-97-R. 
Order  from  LC  mi$l.  80.  bh$l.  80  PB  144  d02 


This  memorandum  generalizes  the  theory  d  ene-p>- 
relations  of  nonlinear  reactive  elements  from  its 
original  form  of  two  applied  frequencies  by  Manley 
and  Rowe  to  any  number  of  nonharmonically  related 
frequencies.    The  derivation  of  equations  follows  a 
pattern  similar  to  the  one  established  by  Manley  and 
Rowe  with  the  exception  that  a  Fourier  summation  erf 
r  variables  is  used.    (Author) 


Molecular  Physics  and  Spectroscopy 


Aeronutronic.  Newport  Beach.  Calif. 
SPECTRAL  EMISSIVITY  OF  HYDROGEN  CHLORIDE 
FROM  1000-3400  CM'\   by  V.  Robert  Stull  and 
Gilbert  N.  Plass.    Scientific  rept.  no.  5  on  Contract 
AF  19(604)2166.    15  May  59,  3Ip.  9  refs.    Publication 
no.  U-461;  AFCRC-TN-59-467:  AD-228  303. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  412 

The  spectral  emissivity  of  hydrogen  cWoride  from 
1000  -  3400  cm'^  is  calculated  as  a  function  d  tem- 
perature, pressure,  and  amount  of  radiating  gas.    Ttie 
emissivity  was  calculated  with  the  aid  of  an  electronic 
computer  from  the  usual  expressions  for  the  energy 
and  intensity  taking  into  account  up  to  2900  spectral 
lines  at  2406oK.    The  harmonic  oscillator  approxima- 
tion was  used  to  evaluate  the  electric  dipole  matrix 
element  for  the  higher  vibrational  states  where  no 
experimental  measurements  have  been  made.    Tlie 
emission  from  HCl35,  HCl37,   DCps,  and  DCP^  was 
included  in  the  calculation.    The  statistical  model  and 
(flfe  random  Elsasser  model  were  used  to  calculate  the 
emissivity  from  the  line  strengths.    The  character- 
istic shift  of  the  emission  to  lower  frequencies  as  the 
temperature  increases  is  quantitatively  explained. 
The  emission  in  this  frequency  region  of  any  flame 
containing  HCl  can  readily  be  obtained  from  the  re- 
sults given  here. 


Catholic  U.  erf  America,  Washington,   D.  C 
A  STUDY  OF  NH  RADICAL  BY  THE  LCAO-SCF 
MOLECULAR  ORBITAL  METOOD  [AND]    A  MOLEC- 
ULAR ORBITAL  TREATMENT  OF  SIMPLE  OPEN 
SHELL  MOLECULAR  SYSTEMS,  by  Virginia 
Griffing,  Marjorie  Boyd  and  Bernard  J.  Ransil. 
Technical  rept.  no.  4  on  Contract  Nonr-122(XOO). 
15  Feb  58,  60p.    66  refs. 
Order  frcra  LC  mi$3.  60,  ph$9.  30  PB  138  340 


Guggenheim  Jet  Propulsion  Center,  Calif.  Inst.  <rf 

Tech,   Pasadena. 
SPECTROSCOPIC  STUDIES  OF  HEATED  SALTS 
BEHIND  SHOCK  FRONTS,  by  H.  Takeyama  and 
V.  C.  D."  Dawson.    Technical  repc.  no.  8  on  Contract 
AF  18(603)2.    Nov  58.    27p.   5  refs.    AFOSR-TN-58- 
1079;    AD- 207  589. 
Order  from  LC  mi  $2. 70,  phM-  80  PB  138  350 

The  spectra  of  heated  solids  behind  shock  fronts  are 
similar  to  spark  and  arc  spectra  and  are  strongly 
dependent  upon  the  shock  conditions.    Experimental 
studies  of  emission  intensities  as  a  funaion  erf  time 


indicate  that  excessive  cooling  occurs  in  the  shock 
tube  and  that  population  temperatures  erf  electronically 
excited  atoms  and  positive  ions  cannot  be  determined 
reliably. 


Harvard  U.  ,  Cambridge,  Mass. 
A  NOTE  CM  THE   DETERMINATION  OF  MOLECU- 
LAR STRUCTURE  FROM  SPECTROGRAPHIC  DATA, 
by  Victor  W.  Laurie.  Rept.  on  Contract  N5ori-76, 
T.  a   14.   [1957]  12p.   34  refs.   AD- 153  017. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  446 

The  problem  of  the  change  upon  isotopic  substitution 
of  "effective"  bond  lengths  and  angles  involving  hydro- 
gen is  considered.    Evidence  is  presented  that  in  cer- 
tain cases  such  variation  is  largely  due  to  vibration  of 
the  heavy  atoms  rather  than  of  the  hydrogens.    A 
method  of  calculating  this  effect  is  presented  which 
utilizes  a  parameter  similar  to  the  "quantum  defect" 
•  Ic  -  la  "  lb  observed  in  planar  molecules. 


Maliinckrodt  Chemical  Lab.,  Harvard  U. , 

Cambridge,   Mass. 
MICROWAVE  SPECTRUM  OF  CH2DCH:CH2; 
ECJUILIBRIUM  CONFORMATION  OF  PROPYLENE 
by  Dudley  R.  Herschbach  and  Lawrence  C  Krisher. 
Rept.  on  Contract  N5ori-T866,   T.  O.   14.    [1957]   5p. 
7  refs. 


Order  from  LC  mi$l.  80,  ph$l.  80 


PB  138  449 
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A  sample  of  CH2EX3H:CH2  was  prepared  by  reacting 
allyl  chloride  with  D2O  in  the  presence  of  Zn  dust 
and  excess  AC2O.    The  frequencies  were  observed  and 
recorded.    T^vo  isomers  were  observed,  and  the 
spectra  were  in  excellent  agreement  with  initial 
predictions.    The  relation  I^  -|-I^-Ic  -  I(CH3)  was 
satisfied  for  the  species  assigned  as  sym-I  which 
indicated  that  it  had  a  plane  of  symmetry  ccmtaining 
the  D  atom. 


Maliinckrodt  Oiemical  Lab. ,  Harvard  U. , 

Cambridge,  Mass. 
MICROWAVE  SPECTRUM  OF  PROPYLENE  OXIDE. 
Rept.  on  Contract  NSori- 1866,   T.  O.   14  Feb  58, 
Up.    1  ref. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  138  450 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
SOUD- STATE  AND  MOLECULAR  THEORY 
GROUP,  by  J.  C  Slater.    Quarterly  progress  rept. 
no.  31  on  Contract  Nonr- 1841(34).    15  Jan  59,   57p. 
20  refs. 
Order  from  LC  mi^.  60,  ph$9.  30  PB  144  229 

Contents: 

X-Ray  and  neutron  scattering  from  electrons  in  a 

crystalline  field  and  the  determination  of  outer 

electron  configurations  in  Fe  and  Ni 
Energy  bands  in  iron 
Iron  series  atoms  and  ions 
I.  B.  M.  704  program  for  generating  the  irreducible 

representations  of  the  group  erf  spin  coordinate 

permutations 
Spinor  waves  in  a  crystal 


Interaction  orf  a  hole  with  mobile  lattice  ions  in  KQ 

Pseudo  Hamiltonians 

Electronic  wave  functions  for  polyatomic  molecules 

Auxiliary  computer  techniques 
Programs  for  evaluation  erf  molecular  integrals 
Kinetic  theory  erf  moderately  dense  gases 
Simulation  of  river  systems  by  digital  computer 
Multi -center  iiuegral  programs  for  I.  B.  M.  704 

computer 
(See  also  PB  143  224) 


Naval  Research  Lab. ,  U.  of  Wisconsin,  Madison. 
THE  ANATOMY  OF  MOLECULAR  PHYSICS*  by 
Joseph  O.  Hirschf elder.    Rept.  on  Contract  NOrd- 
15884.    14  Oct  57,   12p.    1  ref.    CM-915;  AD- 149  478. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  942 

An  effort  is  made  to  explain  the  inter-relations  be- 
tween the  fundamental  laws  of  physics,  the  molecular 
properties,  the  bulk  properties  erf  materials,  and  the 
various  types  of  experimentation.    These  inter-re- 
lations are  becoming  extremely  important  as  interests 
widen  to  encompass  extreme  conditions  of  tempera- 
ture, pressure,  etc.,  and  as  experimentation  becomes 
more  precise. 


Ohio  State  U.  Research  Foundation,  Columbus. 
FURTHER  DEVELOPMENTS  IN  THE  THEORY  AND 
USE  OF  THE  ELECTRON  SPECTROMETER,  by 
Edwin  "N.  Lassettre,  Sam  Silverman,  and  Marvin  E. 
Krasnow.    Scientific  rept.  no.  11  on  Contract  AF 
19(122)642.    July  57,  24p.    3  refs.    AFCRC-TN-58- 
235;  AD-220  107. 
Order  from  LC  mi$2.  7a  phH  80  PB  139  429 

The  equatiewis  used  for  the  determination  erf  electronic 
collision  cross  sections  by  means  of  an  electron 
spectrometer  have  been  described  and  discussed  in 
a  previous  report.    The  constructiCMi  and  perform- 
ance of  a  spectrometer  suitable  for  this  purpose 
has  also  been  described.    Since  the  prep>aration  of 
these  reports  several  of  the  factors  which  affect  the 
accuracy  of  the  measured  cross  sections  have  been 
examined  in  greater  detail  from  both  an  experimental 
and  theoretical  viewpoint.    Those  factors  which  will 
be  treated  in  detail  in  this  report  are  the  pressure 
dependence  cf  the  scattering,  the  determination  of 
cross  sections  by  the  study  of  the  scattering  due  to  a 
mixture  erf  the  gas  under  consideration  and  the  cali- 
brating gas,  and,  finally,  a  study  of  the  effect  of  in- 
cident beam  divergence  on  the  accuracy  of  the  meas- 
ured cross  sections.    The  discussion  of  these  matters 
will  serve  to  confirm  the  validity  cf  the  procedures 
heretofore  used  and  will  indicate  some  ways  in  which 
the  technique  may  be  further  improved.    This  report 
supplements  Scientific  Report  No.  2  of  this  series. 


Syracuse  U.   Research  Inst.  .   N.  Y. 
THE  DIPOLE  MOMENT  FLECTION  OF   DIATOMIC 
MOLECULES,  by  John  Trischka  and  Harold  Salwen 
(Harvard  U. )  Technical  rept.  on  Contract  Nonr- 
669(09).    1  Jan  59.  30p.  6  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  458 
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The  connection  between  the  dipole  moment  function 
and  Its  matrix  elements  has  b^en  studied  for  the  one- 
dimensional  model  of  a  diatomic  molecule. 


[Syracuse  U.  .NY.] 
MOLECULAR  BEAM  RADIOFREQUENCY  SPECTRA 
OF  MOLECULES,   by  J.  W.  Ttischka.    Final  rept.  on 
Contract  N6onr- 248.   TO.    1^    Nov  57.  6p.   12  refs. 
AD- 147  105.  I 

Order  from  LC  mi$l.  80,  ph$t  80  PB  137  886 

The  main  object  was  to  study  the  radiofrequency 
spectra  ol  the  alkali  halides  by  the  molecular  beam 
electric  resonance  method.    Studies  were  made  of 
phenomena  which  contributed  to  the  use  erf  the  molec- 
ular beam  method,   to  develop  theories  important  to 
the  interpretations  of  the  results  and  to  design 
specialized  pieces  of  apparatus  which  contributed  to 
the  advance  of  the  art. 


Optics 


Air  Force  Cambridge  ReseaJ-ch  Center,  Bedford 

Mass 
ATMOSPHERIC  REFRACTION 
RADIATION,   by  Thomas  P 
5  refs.    CRD  Research  Notes 
59-617. 
Order  from  OTS  $0.  50 


Cond 


OF   INFRARED 
ron.    Oct  59.   20p. 
lo.  23;  AFCRC-TN- 

PB  161  342 


This  note  contains  preliminary  calculations  of  approx 
imate  infrared  irradiance  values  in  the  neighborhood 
of  caustic  surfaces;  these  caiistics  are  predicated 
from  ray  calculations  based  on  the  ARDC  Model  At- 
mosphere.   The  caustics  whicri  should  occur  at  1500 
km  skip-distances  are  caused  by  the  downward  refrac- 
tion of  a  small  bundle  of  rays  [emitted  from  a  source 
at  nearly  horizontal  inclinatic^n  to  the  earth's  surface 
at  various  altitudes.    The  pre^cted  increases  in 
irradiance  in  these  annular  caustic  regions  indicates 
that  the  phenomenon  may  be  useful  for  long-range 
missile  detection.    (Author) 


Air  Force  Cambridge  Research  Center,   Bedford, 

Mass. 
THE  "CLAM  a^ELL"  THERtMAL  IMAGE  DEVICE 
(THERMAL  IMAGER)  by  George  P.   Ploetz.    Sep  59, 
9p.    AFCRC-TN-59-759. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  587 

A  novel  thermal  imaging  devi|re  is  described.    Two 
identical  reflecting  paraboloitis  are  mounted  face 
to  face  so  that  the  focal  point! of  each  falls  at  the 
vertex  of  the  other.    This  arriangement  allows  both 
the  source  and  image  to  be  eitemal  to  the  optical 
system.    The  benefits  of  the  (Jevice  include:  improved 


images,  higher  temperatures 
transfer.    (Author) 


and  increased  power 


Air  Force  Cambridge  Research  Center,  Bedford, 

|Uf  o  c  • 

STUDY  OF  A  PHOSPHOR  UGHT  PULSER,  by 
Michael  R.  Zatzick.  Sep  59,  26p.  10  refs.  Instrumen- 
tation for  Geophysics  and  Astrophysics  no.  10; 
AFCRC-TR-58-274. 
Order  from  OTS  K). 75  PB  161  343 

A  short  persistence  5RP-15A  cathode- ray  tube  and  a 
simple  optical  system  (lens,  ultraviolet  pass  filter, 
and  adjustable  slit)  were  used  with  moderate  success 
to  produce  variable  "square  wave"  light  pulses  of 
predictable  rise  time  and  duration.   Absence  of  the 
expected  near  ultraviolet  emission  peak  of  the  P-I5 
limited  observable  pulse  durations  to  "7  ^sec  instead 
of  an  expected  ~0.1  ^sec  since  preliminary  RCA  dau 
did  not  mention  that  only  one  out  of  fifty  P-15  coatings 
emit  the  near  ultraviolet  peak.  Rise  times  of  — 0. 1  ^sec 
were  possible,  but  the  transient  response  of  the  pho- 
tometer for  increasing  light  levels,  ~300  v/^sec,  per- 
mined  observation  of  only  2.5  usee  rise  limes  (10  to 

90  percent).  When  neither  the  phosphor  nor  photome- 
ter limitations  entered,  the  measured  pulse  shaj)e  was 
reproducible  within  the  5- percent  expected  error. 
Improvements  in  the  design  of  the  Light  pulser  are 
suggested  for  anaining  faster  light  pulses  .  (Author) 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
THE  BEHAVIOR  OF  A  LIGHT  RAY  PENETRATING 
A  SUPERSONIC  FLOW  FIELD,  by  Harald  A.  Melkus. 
Oct  59,  58p.    6  refs.    AFMDC-TR-59-39. 
Order  from  LC  mi$C.  60,  ph$9.  30  PB  144  594 

Data  on  deflections  of  a  light  ray  penetrating  a  super- 
sonic flow  field  have  been  requested  by  the  Guidance 
and  Control  Division,   Directorate  of  Advanced 
Technology,  HoUoman  Air  Force  Base,    The  dau  are 
imponant  for  estimates  of  aerodynamically  induced 
errors  in  schemes  for  measuring  angular  positions 
of  a  guidance  platform  during  motion  on  a  sled  at 
supersonic  speeds.    (Author)  ■• 


Anderson  Physical  Lab.   [Champaign,   111.  ] 
THE  DETERMINATION  OF  NEAR  INFRARED 
SPECTRA,  by  Scott  Anderson.  Raymond  Isaac,  and 
Myra  Blankenship.   Rept.  for  1  May  58-30  Apr  59  on 
The  Determination  of  Near  Infrared  Spectra,  Contract 
AF  33(616)5283.   Sep  59,  32p.  22  refs.   WADC  Tech- 
nical rept.  59-344. 
Order  from  OTS  $1.  00  PB  161  336 

Near  infrared  spectra  of  organic  compounds  of  interest 
to  the  Air  Force  Research  and  Development  Program, 
were  determined  between  the  region  0.  7  to  3.  2^  on  a 
Beckman  DK-2  Ratio  Recording  Spectrophotometer. 
Modification  of  the  instrument's  recording,  to  accom- 
modate a  chart  which  presents  spectra  at  a  single  scale 
expansion  of  2x,  is  discussed.    Rapid  sorting  of  spec- 
tra was  provided  with  the  use  of  Wyandotte-ASTM 
structure  and  name- formula  IBM  cards.  (Author) 
(See  also  PB  151  309) 
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Bausch  and  Lomb  Optical  Co.  .   Rochester.   N.  Y. 
INFRARED  FILM  STUDIES,   by  L.  Hurtle.    Quarterly 
technical  rept.  no.  3,    23  Oct  56-23  Jan  57,  on  Con- 
tract DA  44-009-eng-2876.    8  Mar  57,    13p. 
AD- 202  426. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  645 

A  stable,   stress -free,   unsupported  foil  or  film  is  ob- 
tained by  controlling  the  thickness  of  each  individual 
layer  of  InS  and  MgF2-    Two  new  methods  of  control- 
ling this  film  thickness  were  tried.    In  the  first 
method,   the  film  was  continuously  deposited  on  a  Ta 
ribbon  and  the  change  in  color  was  observed  as  a 
function  of  time.    The  filament  of  Ta  could  then  be 
purged  by  passing  a  current  through  it  and  made 
ready  for  a  second  measurement.    In  the  second 
method  a  section  of  a  previously  made  unsupported 
foil  or  a  very  thin  mica  flake  was  mounted  along  the 
edge  of  the  rotating  sample.    Films  condensing  on  this 
foil  or  flake  would  cause  it  to  bend  either  under 
compression  or  tension.    Hence  the  rate  of  deposition* 
of  each  material  could  be  suitably  adjusted  to  produce 
a  stress -free  foil. 


Cruft  Lab.,  Harvard  U. ,  Cambridge,  Mass. 
THE  ELECTROMAGNETIC  THEORY  OF  LIGHT.  I, 
by  Tai  Tsun  Wu.    Scientific  rept.  no.  9  on  Contract 
AF  19(604)786.    5  Apr  57,  20p.    11  refs.    AFCRC  TN- 
57-371;  AD-117  073. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  138  777 

A  theoretical  study.    Previous  theories  on  diffraction 
phenomena  do  not  appear  to  be  deducible  from 
Maxwell  field  equations.   An  attempt  is  made  to 
remedy  this. 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,   D.  C. 
A  NEAR  INFRARED  PHOTOMETER,  by  Louis 
Melamed.    20  Nov  59.   Up.    Technical  rept.  TR-759. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  755 

An  infrared  photometer  using  a  lead  sulfide  detector 
was  designed  specifically  to  monitor  the  day-to-day 
variation  in  intensity  of  ambient  sky  light  in  the  0.  8 
to  2.  8^  region.    A  sensitivity  of  3930 /tv  (^w/cm2)  has 
been  achieved  using  very  simple  circuitry  and  readily 
available  components.    (Author) 


Upper  Air  Lab.  ,  U.  of  Colorado,  Boulder. 
MULTILAYER  INTERFERENCE  FILTERS  FOR 
INFRARED,  by  Vern  N.   Smiley.   Scientific  rept.  no. 
3  on  Contract  AF  19(604)1899.  Oct  59,   169p.   26  refs. 
AFCRC- TN-59-601;  AD-228  287. 
Order  from  LCrniJTjLSG,  ph$25.  80  PB  144  434 

TTie  basic  theory  of  interference  filters  is  discussed 
starting  with  the  simple  Fabry- Perot  filter.    Methods 
of  calculating  the  transmittance  and  reflectance  of  a 
multilayer  stack  are  discussed  with  emphasis  on  an 
analog  computer  method.    A  derivation  of  a  nearly 
exact  expression  of  the  bandwidth  and  an  expression 
for  the  fraction  of  powo-  transmitted  between  half- 
niaximum  points  for  an  all-dielectric  Fabry-Perot 
filter  are  given.    Band-pass  filters  of  a  type  containing 
niore  than  one  multiple  half-wave  layer  are  examined 
in  detail  by  calculated  curves  for  several  different 


configurations;  they  are  shown  to  be  siqjerior  to  the 
Fabry-Perot  dielectric  filters.    A  five-layer  dielectric 
Fabry-Perot  filter  designed  for  use  as  a  low-pass 
filter  is  treated  in  detail.    A  method  of  analysis  con- 
sisting of  replacing  any  multilayer  system  by  one 
layer  with  two  effective  interfaces  is  used  to  explain 
the  c^ration  of  band-pass  and  low- pass  filters.    Meth- 
ods of  making  exjjerimental  filters  are  discussed,  in- 
cluding the  experimental  difficulties  involved.  An  ex- 
ample of  a  five  layer  exj)erimental  filter  is  given. 


Solid  State  Physics 


Brown  U.   Div.  of  Applied  Mathematics, 

Providence,   R.   I. 
ROTATING  DISKS:   INSENSITIVITY  OF  DESIGN,  by 
Jacques  Heyman.    Technical  rept.  no.  29  on  Contract 
Nonr-562(10).    Dec  57,   19p.  3  refs.    Cll-29; 
AD- 154  469. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  078 

The  plastic  method  of  design  of  rotating  disks  leads  to 
profiles  very  similar  to  those  generated  by  conven- 
tional elastic  methods.    The  minimum  weight  disk  is 
investigated  and  it  is  shown  that  a  practical  disk 
approximates  very  closely  in  its  leading  dimensions 
to  the  minimum  weight  disk.    In  particular,  the  axial 
length  of  a  disk  at  its  bore  is  insensitive  to  the  precise 
form  of  profile,  which  makes  an  elastic  trail  and 
error  method  workable.    This  insensitivity  is  ex- 
amined by  using  a  plastic  analysis. 


Fulmer  Research  Inst.  ,   Ltd.  (Gt.  Brit. ). 
THE  SPAQNG  OF  SLIP  LINES  IN  METALS,  by 
J.  T.  Barnby,  J.  S.  Steel  and  E.  A.  Calnan.  Annual 
technical  rept.  no.  2,  Apr  58-Apr  59,  on  Contract 
DA  91 -508- EUC- 175.  Apr  59,  39p.   15  refs.  Re- 
search rept.   R.  113/5;  AD-220  168. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  143  118 

An  electron  microscopic  study  of  the  spacing  of  slip 
lines  in  polycrystailine  O.  F.  H.  C.  copper  and  high 
purity  brasses  containing  5.   15.  30  and  37  per  cent 
zinc  is  described.    Copper  specimens  showed  well 
defined  peaks  in  the  distribution  diagrams  for  slip 
line  spacing,  at  about  300A.    The  change  in  slip- line 
spacing  with  zinc  content  is  discussed  in  terms  of 
current  theories  erf  solid  solution  hardening.    Experi- 
ments have  been  directed  at  producing  thin  films  of 
copper  and  brass  for  transmission  electron  micro- 
scopy, and  studying  in  these  specimens  the  effects  of 
quenched- in  vacancies. 


Gordon  McKay  Lab.  of  Applied  Science,  Harvard 

U. ,  Cambridge,  Mass. 
HIGH  PRESSURE  EFFECTS  IN  SEMICONDUCTORS: 
DMTERBAND  SCATTERING  IN  GERMANIUM,  by 
Marshall  I.  Nathan.   Technical  rept.  HP-1  on  Contraa 
Nonr- 1866(10).    1  Feb  58,   ll6p.    63  refs. 
Order  from  LC  mi$6.  00,  ph$18. 30  PB  138  445 
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There  are  minima  in  the  conduction  bands  of  germa- 
nium and  silicon  along  the  (Ul)  and  the  (100)  direc- 
tions in  k- space.    The  (111)  r^iinima  at  an  energy  Eg 
are  the  lowest  minima  in  the  conduction  band  of 
germanium;  while  the  (100)  i^inima  at  an  energy  Eg 
are  lowest  in  silicon.    Resoles  of  the  measurement  of 
the  pressure  variation  of  the  electrical  conductivity 
a(  n-type  germanium  at  several  temperatures  between 
O^C  and  820C  to  18,  000  k:g/cm2  and  at  76°C  to  30, 000 
kg/cm2  are  presented.    The  Interband  scattering 
theory  is  extended  to  predict  the  pressure  behavior  of 
the  galvanomagnetic  effects  In  n-type  germanium. 
(See  also  PB  140  386) 


Harvard  U.   Div.  of  Engineering  and  Applied 

Physics,  Cambridge,  Mass. 
DISLOCATION  STRUCTURES  OBSERVED  IN  HIGH- 
PURITY  RECRYSTALLIZED  ALUMINUM  BY  X-RAY 
DIFFRACTION,  by  A.  R.   Lang  and  G.  Meyrick  (U. 
of  Bristol).   Technical  rept.  ho.  1  on  Contract  Nonr- 
1866(39).    17  Feb  59,  7p.    4  ^rfs.  ,,,„„ 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  578 


Honeywell  Research  Centeil,  Hopkins.  Minn. 
THE  RELATIONSHIP  BETWEEN  PLASTIC  FLOW 
AND  THE  FRACTURE  MEOIANISM  IN  MAGNE- 
SIUM OXIDE  SINGLE  CRYSTALS,  by  T.   L.  Johnston. 
R.  J.  Stokes  and  C.  H.   Li.  technical  rept.  no.  4  on 
Contract  Nonr- 2 456(00).   Feb  59.  34p.  8  refs. 
HR-59-419. 
Order  from  LC  mi$3.  00,  ph|6.  30  PB  144  579 

Magnesium  oxide  crystals  plastically  deformed  under 
a  three  point  load  develop  internal  slits  coplanar  with 
the  (110)  slip  plane  and  parallel  to  the  [001]  bending 
axis  in  the  tension  region.    If  microcracks  form  in 
the  early  stages  of  plastic  flbw  their  growth  is  unre- 
stricted and  the  material  is  brittle.    If  the  crystal  is 
first  plastically  deformed  to  introduce  sufficient  slip 
the  growth  of  the  microcracks  is  impeded  in  cenain 
directions  and  they  develop  Into  narrow  slits.    For 
brittle  specimens  fracture  starts  from  a  point,  where- 
as for  ductile  specimens  the| 
from  one  of  the  narrow  slitaL 


fracture  appears  to  start 


Illinois  U. .  Urr>ana. 
HALL  EFFECT  FOR  ELECTRONS  IN  SILVER 
CHLORIDE,  by  Koichi  Kobayashi  and  Frederick  C. 
Brown.    Rept.  on  Contract  AF  18(600)662.    Aug  58. 
27p.   21  refs.    AFOSR-TN-5!7-743;  AD- 201  509. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  137  540 

The  drift  mobility  of  electrons  in  single  crystal  silver 
chloride  has  been  investigatted  over  a  wide  tempera- 
ture range  by  means  of  transit  time  techniques.    Re- 
sults of  these  measurements  are  in  reasonable  agree 
ment  with  the  theory  d  electron  mobility  in  polar 
crystals  dovm  to  about  SO^K  but  show  a  wide  discrep- 
ancy at  lower  temperatures.    The  present  experiments 
were  carried  out  to  determine  whether  this  effect  is 
due  to  scattering  by  imperfections  or  to  multiple 
trapping  effects,  and  to  extend  mobility  data  into  the 
very  low  temperature  range. 


Illinois  U.  ,  Urbana. 
A  METHOD  FOR  MEASURING  MAGNETIC  FIELDS 
IN  SUPERCONDUCTORS,   by  H.  R.  Lewis,  J.  F. 
Cochran  and  others.    Rept.  on  Contract  AF  18(603)49. 
Nov  59,   18p.   12  refs.    AFOSR-TN-59-1154. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  568 

In  order  to  measure  the  magnetic  field  in  a  super- 
conductor, a  suitable  radioisotope  is  embedded  at 
the  desired  depth.    The  rotation  of  the  angular  cor- 
relation pattern  is  then  used  to  determine  the  mag- 
netic field  at  the  nuclear  site. 


Institute  of  Optics,  U.  of  Rochester,  N.  Y. 
THE  FUNDAMENTAL  ABSORPTION  EDGE  IN 
CADMIUM  SULFIDE,  by  David  Dutton.    Technical 
rept    14  on  Contract  AF  18(600)193.    June  58.  33p. 
32  refs.    AFOSR-TN-58-545;  AD- 158  362. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  137  715 

The  absorption  and  reflection  spectra  of  CdS  have 
been  determined  in  the  temperature  range  90°  -  340OK 
by  photoelectric  measurements  on  single  crystals, 
using  polarized  light. 


Laboratory  for  Insulation  Research,  Mass.   Inst,  of 

Tech.  .  Cambridge. 
SOME  PROPERTIES  OF  QUENCHED  MAGNESIUM 
FERRITES  [AND]  TEMPERATURE- DEPENDENT 
LAG  IN  POLYCRYSTALLINE  YTTRIUM- IRON 
GARNET,  by  J.  D.  Epstein  and  B.  Frackiewicz.    Rept. 
on  Contracts  Nonr- 1841(10)  and  AF  30(635)2872. 
Jan  59,  22p.   17  refs.    Technical  repts.  134  and  135. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  482 

Magnetic  properties  of  magnesium  fer rites  where  the 
fraction  of  magnesium  ions  in  tetrahedral  sites,  varies 
from  0. 14  to  0.  26.    Properties  examined  are:  satura- 
tion moment.  Curie  point,  initial  permeability  and 
coercive  force.    Samples  quenched  from  1  lOO^C  and 
then  tempered  at  600o  require  somewhat  less  than 
16  h.  to  attain  an  equilibrium  cation  distribution  at  the 
latter  temperature.    Certain  samples  of  polycrystal- 
line  yttrium -iron  garnet  are  characterized  by  a  room- 
temperature  permeability  spectrum  having  two  regions 
of  dispersion,  one  at  microwave,  the  other  at  radio 
frequency.    The  former  dispersion  is  Identified  as 
gyromagnetic  in  origin.    The  radio-frequency  dis- 
persion,  which  exhibits  a  temperature-activated  shift 
to  lower  frequency  with  decreasing  temperature,  ap- 
pears due  to  an  electron -diffusion  controlled  domain- 
wall  relaxation.    The  activation  energy  for  the  process 
is  0.  38  ev. 


Naval  Ordnance  Lab. ,  Corona,  Calif. 
THE  EFFECT  OF  LINEAR  LOADING  CAPACI  - 
TANCES  UPON  THE  SWITCHING  TRANSIENT  OF 
COLEMANITE.  by  David  J.  White.    12  S^  58^  36p. 
Iref.  NOLCrept.  314; NAVORD rept.  5922; AD- 138 640. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  138  640 

The  polarization-reversal,  transient  of  ferroelectric 
colemanite  shows  a  discrepancy  on  the  order  of  20% 
frcxn  the  empirically  developed  relations  for 
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BaTlOs-   The  source  of  the  discrepancies  in  the  ex- 
perimental switching  transient  of  ferroelectric  cole- 
manite must  be  sought  in  the  nature  of  the  ferroelec- 
tric colemanite  itself. 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
SOLID  STATE  DIVISION  ANNUAL  REPORT  FOR 
1957,  ed.  by  Robert  Talley.    1  July  58,   47p.   61  refs. 
NAVORD  rept.  6193. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  027 

Most  of  the  work  was  performed  in  the  field  of 
magnetism  with  emphasis  on  antiferrimagnetism  and 
magnetic  resonance;  and  on  semiconductors,  prima- 
rily photo- effects  and  bulk  properties  of  PbS,  PbSe. 
PbTe,  and  InAs.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  KINETIC  STUDY  OF  OXYGEN  CHEMISORPTION 
ON  PbS  LAYERS,   by  K.  Laws  and  V.  R.  Honnold. 
19  June  58,   20p.   6  refs.    NOTS- 1623;  NAVORD  rept. 
5378;  AD- 200  917. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  144  876 

Experiments  were  conducted  to  study  the  kinetics  of 
oxygen  chemisorption  on  evaporated  layers  of  PbS.    In 
general  the  rate  of  chemisorption,  as  determined  by 
measuring  the  resistance  of  the  layers,  increased  with 
increasing  temperature  and  oxygen  pressure.    The 
data  indicates  that  O"  ions  are  being  formed  pre- 
dominantly in  the  ranges  of  temperature  and  pressures 
utilized  for  the  experiments.    The  relationship  of  the 
results  obtained  to  the  problem  of  oxygen  photosensi- 
tization  of  PbS  is  discussed.    (Author) 


Paris  U.  (France). 
STUDIES  OF   DISLOCATIONS  IN  METALS  BY 
X-RAY  METHODS,   by  Andr^  Guinier.    Annual 
summary  rept.  no.  1,    1  Jan  58-1  Jan  59,  on  Contract 
AF  61(052)51.    [1959]  lOp.    13  refs.    AFOSR-TN-59- 
348;  AD- 213  668. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  519 

The  atomic  structure  of  a  dislocation  was  studied  by 
means  of  diffuse  X-ray  scattering.    Suitable  speci- 
mens were  obtained  with  single  Cu  crystals  so  that 
only  one  system  of  slip  lines  would  be  visible.    Theo- 
retical calculations  showed  that  scattering  is  concen- 
trated in  the  immediate  vicinity  of  the  normal  nodes 
of  the  reciprocal  lattice.    The  scattering  due  to  the 
thermal  agitation  is  also  maximum  around  the  nodes, 
and  its  intensity  is  larger  than  the  expected  scattering 
from  the  dislocations  even  at  low  temperatures.    Lo- 
calization of  the  imperfections  or  dislocations  in  a 
crystal  was  investigated  by  X-ray  techniques.    Two 
extreme  theoretical  cases  which  were  studied  are  the 
perfect  crystal  with  dynamical  theory  and  the  mosaic 
crystal  with  the  cinematical  theory.    The  predicted 
reflecting  power  is  much  smaller  for  the  perfect 
crystal. 


Pittsburgh  U.  ,   Pa. 
THE  CLOCK  PARADOX  AND  THE  PHYSICS  OF 
DISCONTINUOUS  GRAVITATIONAL  FIELDS,  by 
T.  M.  Donahue  and  C.  B.  Leffert.    Technical  rept.  no. 


1  on  Contract  Nonr-624(06).    Oct  57,   28p.   8  refs. 

AD- 146  664. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  547 

The  motion  of  the  clocks  as  represented  in  a  solution 
of  the  clock  paradox  offered  by  C.  MoUer  (The  Theory 
of  Relativity,  p.  258.  Oxford  University  Press,  London. 
1952)  is  studied  in  detail.    It  is  found  that  in  the  non- 
inertial  rest  frame  of  the  accelerated  clock  the  free 
clock  suffers  discontinuities  in  velocity  whenever  the 
"gravitational  field"  in  that  frame  abruptly  changes. 
Although  these  discontinuities  occur  at  points  of  dis- 
continuity of  the  metric  tensor,  examination  of  a  case 
In  which  the  gravitational  field  is  turned  on  smoothly 
reveals  that  the  effect  is  a  real  one  within  the  frame- 
work of  the  general  theory  of  relativity.    By  the 
principle  of  equivalence  it  follows  that  even  in  a  real 
gravitational  field  when  that  field  changes  in  time 
velocity  dependent  terms  in  the  acceleration  of  a  par- 
ticle exist.    These  become  impulsive  for  abruptly 
changing  fields  and  can  even  cause  an  acceleration  in 
the  direction  "opposite"  to  the  field. 


Rice  Inst. ,  Houston,  Tex. 
THE  EFFECT  OF  VIBRATIONS  ON  ORDERING  IN 
A  COPPER -GOLD  ALLOY,  by  H.  C.  Burghard,  Jr. 
and  Franz  R.  Brotzen.    Technical  rept.  no.  2  on 
Contract  AF  49(638)78.    1  Oct  58,  31p.    19  refs. 
AFOSR-TN-58-915;  AD-204  564. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  137  846 

Experiments  were  performed  to  determine  the  effects 
of  mechanical  vibrations  on  ordering  in  CuAu.    The 
effects  of  5,   10  and  15  kc  vibrations  were 
investigated  over  a  range  of  ordering  temperatures 
of  280  to  360*^C.    A  decrease  in  the  rate  of  ordering 
was  observed  at  all  frequencies  and  ordering  temper- 
atures.   This  retarding  effect  is  attributed  to  the 
interference  of  moving  dislocations  with  growth  of 
ordered  domains.    (Author) 


Stockholm  U.    (Sweden). 
STUDIES  ON  THE  CRYSTAL  CHEMISTRY  OF 
TITANIUM,    VANADIUM  AND  MOLYBDENUM 
OXIDES  AT  ELEVATED  TEMPERATURES,   by  Arne 
Magneli,   Sten  Andersson  and  others.    Final  technical 
rept.  no.  1  for  1  Oct  58-30  Sep  59  on  Contract  DA  91- 
591-EUC-935.    Oct  59,    142p.    15  refs. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  144  408 

The  work  reported  in  this  document  has  been  per- 
formed in  continuation  of  X-ray  studies  previously 
conducted  by  members  of  this  research  group  on  the 
crystal  chemistry  at  elevated  temperatures  of  tita- 
nium,  vanadium  and  molybdenum  oxides.    The  atomic 
arrangement  of  the  ordered  phase  TisO  occurring 
within  the  solubility  range  of  oxygen  in  a -titanium, 
has  been  determined.    A  study  has  been  made  of 
structural  and  geometrical  relations  between  the 
d" -titanium  oxide  and  several  other  phases.    An  analy- 
sis has  been  performed  of  the  phase  relations  of  the 

vanadium-oxygen  system  within  the  VOq.  25'VOi.  5 
region  at  SOCK^C.    Accurate  atomic  coordinates  have 
been  determined  for  Ti203  and  V2O3  at  room  tem- 
perature and  for  Ti203  at  ai260OC.    The  crystal  struc- 
ture of  the  high-temperature  modification  of  TisOs 
has  been  determined  from  single-crystal  data  regis- 
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tered  at  175°C.    The  crystal  structure  of  V3O5  has 
been  refined  to  a  considerable  degree  of  accuracy. 
General  expressions  have  been  derived  for  structural 
properties  of  the  homologous  series  Ma02n-1  (M— Tl, 
V  or  (Ti  and  Cr)).    The  phase  relations  erf  the 
M0O2-M0O3  region  of  the  ijiolybdenum- oxygen  sys- 
tem have  been  investigated  within  the  temperature 
range  500°  -870OC. 


Technlsch  Documentatie  C  entrum  voor  de 

Krijgsmacht  (Netherlands). 
BIBLIOGRAPHY  ON  PHOTO^LASTICITY.    SUPPLE- 
MENT I.   by  B.  Dijkshoom.    Aug  58,   56p.   233  refs. 
TDCK- 14396;  AD- 202  162. 
Order  from  LC  mi J3.  60.  ph$9.  30  PB  144  826 

Items  have  been  arranged  in  sections  according  to 
year  of  publication,   comme^jcing  with  1957,  and 
alphabetically  by  author  nar^e  within  each  section.    In 


some  cases  only  the  first  ai 


thor  is  given.    Author  and 


subject  indexes  are  includec  at  the  back 
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Avco  [Everen]  Research  Uab.  [Mass  .J 
IONIZATION  PHENOMENON  OF  SHOCK  WAVES  IN 
OXYGEN-NITROGEN  MIXTURES,  by  S.  C.  Lin.  Rept, 
on  Contract  AF  04(645)18.  J»ine  58,  25p.  15  refs. 
Research  rept.  33;  AD-201  Vl2. 
Order  from  LC  miJ2.70,  ph|4.80         PB  144  736 
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An  experimental  method  is  described  for  the  study  of 
ionization  p)henomenon  associated  with  shock  waves  in 
gases .  By  proper  choice  of  Experimental  conditions  , 
this  method  should  allow  a  direct  and  unambiguous  de- 
termination of  the  electron  density  and  the  averaged 
electron- molecule  (and  atom))  interaction  cross  section 
as  a  function  of  distance  behind  the  shock  front.  Pre- 
liminary results  obtained  fof  shock  waves  in  a  number 
of  oxygen- nitrogen  mixtures  .are  presented. 


California  U.  .  Berkeley. 
ELIMINATION  OF  GHOSTS  IN  PROPAGATORS,  by 
P.  J.  Redmond.  Rept.  on  Confract  DA  04-200-ORD- 
171,  T.  O.  11.  21  July  58.  lip.  18  refs.  OCR  rept. 
1353.  14P;  AD- 220  865.  I 

Order  from  LC  mi$2.  40.  phl3.  30  PB  .137  909 

Within  the  general  framewor^:  of  perturbation  theory 
a  method  for  calculating  modjified  propagators  In 
terms  of  proper  Feynman  diagrams  is  derived.    This 
method  differs  from  previoua  approaches  in  that  one 
insists  that  the  propagator  h^ve  the  correct  analytical 
behavior  as  a  function  of  p2.    As  a  result  one  gets  an 
expression  for  the  propagator  which  is  similar  to  a 
conventional  term  by  term  perturbation  theory  expan- 
sion except  that  it  is  only  neqessary  to  consider 
proper  diagrams  and  that  the|  iteration  of  the  proper 
diagrams  is  represented  by  a|  damping  factor. 


Cornell  U.  ,   Ithaca,  N.  Y. 
ULTRA -SMALL- ANGLE  X-PlAY  SCATTERING,  by 


L.  G.  Parratt.  J.  O.  Porteus  and  others.    Technical 
rept.  no.  2  on  Contract  AF  49(638)402.    20  Dec  58. 
16p.    18  refs.    AFOSR-TN- 58-781;  AD- 202  002. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  936 

A  new  double  two- crystal  spectrometer  Is  proposed 
It  is  believed  that  with  this  instrument,  with  a  high- 
energy  synchrotron  as  an  x-ray  source,  with  either 
perfect  crystals  on  the  spectrometer  for  the  ultra- 
small  angles  or  with  deliberately  imperfect  crystals 
for  the  conventional  angular  range,  and  with  the 
newly  developed  unfolding  procedures  to  correct  for 
the  residual  instrumental  effects,  the  techniques  of 
small -angle  scattering  would  be  advanced  to  new 
levels  of  usefulness  in  many  problems  of  structural 
analysis. 


Falrchild  Engine  Div. ,  Deer  Park,  N.  Y. 
SOME   PROPERTIES  OF  A  HYDROGEN  PLASMA,  by 
Charles  L.  Elsen  and  Robert  A.  Gross.    Rept.  on 
Contract  AF  49(638)15.    June  59.  41p.  9  refs. 
AFOSR-TN-59-588;  AD-216  770. 
Order  from  LC  ml$3.  30.  ph$7.  80  PB  144  449 

The  chemical  equilibrium  composition  of  a  hydrogen 
mixture  is  determined  over  the  temperature  range 
from  103  OK  to  10^  ok  and  pressures  from  10*6  to 
10^  atmospheres.    The  species  recognized  are,  H2, 
H.   H*i  H'  and  e".    Equilibrium  and  frozen  values  of 
V,  Cp  and  the  speed  of  sound  are  presented  in  the 
dissociation  and  ionization  regimes.    Electrical  con- 
ductivity and  bremsstrahlung  power  radiation  data 
are  also  given. 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
THE  WAVE  MOTIONS  OF  SMALL  AMPLITUDE  IN 
A  FULLY  IONIZED  PLASMA.  PART  I.   WITHOUT 
EXTERNAL  MAGNETIC  FIELD,  by  S.   I.   Pal.   Rept. 
on  Contract  AF  49(638)401.   Nov  59,  27p.    12  refs. 
Technical  note  PN-191;  AFOSR-TN-59-1271. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  778 

Wave  motions  of  infinitesimal  amplitude  in  a  fully 
ionized  plasma,  consisting  of  singly  charged  ions  and 
electrons,  have  been  investigated.    A  two- fluid  theory 
has  been  used  in  this  paper.   There  are  no  externally 
applied  electromagnetic  fields,    (See  also  PB  143  387) 


Institute  of  Field  Physics.  U.  of  North  Carolina, 

Chapel  Hill. 
COVARIANT  COMMUTATORS  FOR  THE  QUAN- 
TIZED GRAVITATIONAL  FIELD,   by  Bryce  S.  DeWitt. 
Rept.  on  Contract  AF  49(638)563.    Oct  59,  8p.  3  refs. 
Publication  no.  4;  AFOSR-TN- 59- 1080;  AD-226  875. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  144  487 

The  derivation  of  covariant  commutators  for  the 
quantized  gravitational  field  provides  an  important 
application  of  the  theory  of  bl- tensor  Green's  func- 
tions.   Because  cf  the  coordinate  invariance  of  general 
relativity,   well  defined  commutators  can  be  obtained 
only  if  we  (1)  Introduce  some  form  of  invariant 
coordinates,  and  (2)  succeed  in  finding  an  explicit 
expression  which  can  be  used  to  define  an  arbitrary 
external  source.    These  two  requirements  are 
related. 
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Johns  Hopkins  U. ,  Baltimore,  Md. 
PLASMA  DYNAMICS,  by  Francis  H.  Clauser.    Final 
rept.  on  Contract  AF  18(600)671.    Aug  59,  79p. 
AFOSR-TR-59-125;  AD-227  708. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  732 

It  is  found  that  in  the  flow  of  a  gas  consisting  of 
charged  particles  such  as  electrons,  the  non-linearity 
of  the  equations  introduces  several  new  concepts  to 
the  lore  of  fluid  mechanics.    The  behavior  of  such  a 
gas  is  investigated  without  recourse  to  linearizaticxi 
for  the  full  range  of  Mach  numbers.    It  is  found  that 
the  gas  caji  behave  in  several  different  ways  for  t'  e 
same  set  of  boundary  conditions.    (Author) 


Plasma  Propulsion  Lab. ,  Republic  Aviation  Corp. , 

Farmingdale,  N.  Y. 
OPTIMUM  POWER  GENERATION  FROM  A  MOVING 
PLASMA,  by  Joseph  L.  Neuringer.  Rept..  on  Coiuract 
AF  49(638)552.  Apr  59,  25p.  5  refs.  SRS(PPL)  rept. 
105;  AFOSR-TN- 59-515;  AD-216  280. 
Order  from  LC  mi$2.70,  ph$4.80  PB  144  491 


plasma  Propulsion  Lab. ,   Republic  Aviation  Corp.  , 

Farmingdale,   N.  Y. 
OPTIMUM  POWER  GENERATION  USING  A  PLASMA 
AS  THE  WORKING  FLUID,  by  J.  L.  Neuringer.    Rept. 
on  Contract  AF  49(638)552.    May  59.   52p.   4  refs. 
SRS(PPL)  rept.   114;  AFOSR-TN- 59- 571;  AD-217  005. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  144  490 

With  the  possibility  of  controlled  thermcMiuclear  fusion 
in  the  future,  the  question  arises  whether  it  would  be 
possible  to  use  the  plasma  itself  as  the  working  fluid 
regenerate  electric  power  by  electro- magnetic  induc- 
tion.   The  problem  considered  here  is  the  steady  one- 
dimensional  motion  of  a  plasma  in  a  channel  of  arbi- 
trary and  slowly  varying  cross  section.    (See  also 
PB  144  491) 


Syracuse  U.  ,  N.  Y. 
CONSERVATION  LAWS  IN  NON- LINEAR  FIELD 
THEORIES,   by  Robert  Penfield  and  Henry  2^tzkis. 
Technical  rept.  no.  4  on  Contract  N6onr- 248(06). 
Jan  50.   12p.   6  refs.    AD-201  065. 
Order  from  LC  mi52.  40.  ph$3.  30  PB  137  922 

In  this  paper  we  have  applied  the  concepts  of  "strong" 
and  "weak"  conservation  laws  in  non- linear  field 
theories  as  set  forth  in  recent  papers.    Only  if  the 
strong  conservaticMi  laws  are  available  in  a  theory, 
can  we  treat  situations  in  which  matter  is  present  in 
discrete  regions  erf  space  without  pjossesslng  detailed 
knowledge  of  the  internal  structural  laws  of  the 
matter  Itself. 


21  refs.    562(20)/3;  AD- 149  766. 
Order  from  LC  mi^.  00.  ph$6.  30 


PB  137  531 


Thermodynamics 


Brown  U.  Div.  of  Engineering.  Providence.   R.  I. 
ON  TRANSIENT  THERMAL  STRESS  IN  LINEAR 
VISCOELASTICTTY.  by  Ell  Sternberg.    Technical 
rept.  no.  3  on  Contract  Nonr- 562(20).    Nov  57,  31p. 


The  principle  of  correspondence  appropriate  to  the 
linear  theories  of  elasticity  and  viscoelasticity  is  ex- 
tended to  account  for  the  presence  of  a  time-dependent 
temperature  field,  and  is  applied  to  the  quasi- static 
determination  of  transient  thermal  stresses  in  a  gen- 
eral, linear,  homogeneous  and  isotropic,  infinite  vis- 
coelastic  medium  with  a  spherical  cavity.    It  is  as- 
sumed that  the  body  is  free  from  loading  and  that  the 
stress-inducing  temjjerature  distribution  has  polar 
symmetry  about  the  center  of  the  cavity.    An  exact 
solution  to  this  problem  is  established  in  integral 
form  on  the  assumption  that  all  physical  parameters 
are  indep>endent  of  the  temperature.    Closed  explicit 
solutions,  in  terms  of  error  functions,  are  deduced 
for  the  special  instance  in  which  the  material  is 
either  a  Maxwell  or  a  Kelvin  solid,   if  the  temperature 
field  obeys  the  heat -conduction  equation  and  is  gener- 
ated by  a  suddenly  applied,   steadily  maintained, 
heating  (or  cooling)  of  the  boundary.    (Author) 


Michigan  U. ,  Ann  Arbor. 
ON  THE  STRUCTURE  OF  DETONATION  WAVES» 
by  T.  C.  Adamson,  Jr.    Rept.  on  Contract  Nonr- 
1858(25).    Apr  58.    20p.    5  refs.    Proj.   Squid  Techni- 
cal rept.  MICH-4-M. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  608 

r 

National  Bureau  of  Standards,  Washington,  D.  C. 
TABLES  OF  THERMODYNAMIC  PROPERTIES  OF 
AIR  INCLUDING  DISSOCIATION  AND  ICMIZATION 
FROM  ISOQOK  TO  IS.OOQOK,  by  Joseph  Hil  sen  rath, 
Max  Klein  and  Harold  W.  Woolley.  Rept.  on  ARO, 
Inc. ,  Contract  AF  40(600)800.  Dec  59,  147p.  21  refs. 
AEDC-TR-59-20  MIPR-AEDC-2i  OSS  59-24. 
Order  from  OTS  $2.  75  PB  161  311 

Tables  are  presented,  at  close  spacing  in  density 
(A  log  ^^Q  -  0.  2  from  -7.  to  +2. ),  of  the  thermody- 
namic prc^jerties  of  air  from  1.  SOQOK  to  IS.OOQOK. 
The  properties  tabulated  are:  the  number  of  moles, 
Z*  «  PV/RT,  the  dimensionless  functions  for  internal 
energy,  EVRT,  enthalpy,  HVRT,  entropy.  S*/R.  and 
the  pressure,  P,  in  atmospheres.    Here  the  asterisk 
indicates  that  the  properties  are  for  the  eqiiilibrium 
mixture  treated  as  an  ideal  gas  (without  so-called  van 
der  Waals  effects).    The  underlying  equations  for  this 
work  and  the  Ininit  data  are  discussed  briefly.    A  com- 
parison is  made  between  the  reported  values  and  the 
work  of  Gilmore,  of  the  Rand  Corporation,  and  of 
Predvodltelev  and  associates,  of  the  U.  S.  S.  R.  (Author) 


Naval  Supers(xiic  Lab. .  Mass.  Inst,  of  Tech. , 

Cambridge,  Mass. 
AN  INVESTIGATION  OF  POROUS  WALL  COOLING, 
by  Richard  P.  Bemicker.    Rept.  on  Contract 
AF  49(638)245.    June  59.  59p.   10  refs.    Technical 
rept.  393;  AFOSR-TN- 59- 873;  AD-227  555. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  144  473 

Equations  are  developed  to  describe  the  thermal  ex- 
change when  a  coolant  is  forced  through  a  heated  porous 
wall,  and  solutions  are  obtained  on  the  basis  of  a 
simplified  model  consisting  of  identical  cylindrical 
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II 


channels  replacing  the  actual  tapillary-llke  passages. 
The  solutions  depend  upon  Reynolds  and  Prandtl  num- 
bers, geometric  parameters  involving  wall  porosity 
and  pore  size,  and  Nusselt  number.   Experiments  were 
performed  with  one  family  of  porous  materials,   and 
Nausselt  numbers  were  correlatedin  terms  of  Reynolds 
and  Prandtl  numbers,  and  porosity.    Nusselt  number 
varies  almost  linearly  with  Poclet  number.    Tempera- 
ture distributions  obtained  indicate  a  very  small  dif- 


ference between  solid  and  coo 
exit  surface. 


ant  temperatures  at  the 


Naval  Supersonic  Lab. ,  Masjs.   Inst,  of  Tech. 

Cambridge. 

SUBLIMATION  OF  A  HEMISI^ffiRE  IN  SUPERSONIC 
FLOW,  by  Robert  Weiss.    Rem.  on  Contract 
AF  49(638)245.    July  59,  63p.  38  refs.    Technical  rept. 
391;  AFOSR-TN-59-870;  AD-fe27  553 
Order  from  LC  mi$3.  90.  ph$10.  80  PB  144  496 

Mass  transfer  cooling  with  a  light  gas  has  been  shown 
to  reduce  the  large  heat  transfer  rates  to  a  body  that  is 
moving  rapidly  through  the  alifiosphere.    The  possi- 
bility of  using  a  subliming  bod(y  so  as  to  provide  self 
governing  mass  transfer  cooli(ng  has  been  suggested. 
To  make  a  preliminary  evalualtion  of  this  approach,  an 
investigation  of  the  heat  transfer  rates  to  several  sub- 
liming bodies  of  hemisphericaj  shape  has  been  carried 
out.    Tests  were  run  at  a  Mac^  number  of  3.  5  with 
solid  carbon -dioxide,  naphthalene  and  camphor,  three 
relatively  "heavy"  materials.    Additional  tests  with 
camphor  models  determined  t|ie  effect  of  Reynolds 
number  on  the  heat  transfer  rite.    It  was  found  that 
heat  transfer  was  reduced  in  j^roportion  to  the  mass- 
injection  rate,  and  that  a  greater  reduction  was 
effected  with  a  lesser  weight  material ;  and  that  in- 
creasing Reynolds  number  alsp  produced  a  lower  level 
of  heat  transfer  coefficient.    The  bodies  tended  to 
assume  a  conical  shape,  a  phenomenon  more  notice- 
able with  increasing  Reynolds  number;  only  one  model 
appeared  to  have  reached  a  st^te  of  equilibrium.    The 
investigation  indicated  both  tht  feasibility  of  conducting 
an  experiment  of  this  nature  a|nd  the  applicability  of 
subliming  bodies  both  in  reducing  and  absorbing 
aerodynamic  heating. 


Plasmadyne  Corp.  ,   Santa  Ar^,  Calif. 
FLEXURE  OF  A  TWO- DIME  ^JSIONAL  ARC  UNDER 
FORCED  CONVECTION,  by  P^ul  G.  Thiene.    Rept.  on 
Contract  AF  49(638)334.    25  Ajug  59.  74p.   4  refs. 
T  2TN089-334;  AFOSRTN- 59-947;  AD- 228  540 
Order  from  LC  mi $4.  50.  ph$^2.  30  PB  144  488 

A  rudimentary  inquiry  is  conducted  into  the  nature  of 
the  physical  mechanisms  which  maintain  an  arc  in  the 
presence  of  forced  convectiont    The  basic  fluid- 
mechanical  and  electromagnetic  equations  are  devel- 
oped for  the  case  of  a  dilute,  three -component 
quasineutral  arc  plasma.    The  basic  equations,  In 
particular  the  equation  of  energy  balance,  are  then 
applied  to  a  simple  model  of  4  two-dimensional  arc  in 
a  low -Mach- number  subsonic  flow.    The  proposed 
model  is  based  on  the  notion  of  a  definite,  localized 
zone  of  ohmic  heating.    An  analogy  is  qualitatively 
drawn  between  the  con vect ion •■  loaded  arc  model  and  a 
structural  beam  with  a  distriJ>uted  load.    The  equation 
of  energy  balance  provides  thie  temperature  distribu- 
tion through  the  arc  model  frbm  which  the  curvature. 


"flexural  rigidity"  and  deflection  curve  are  deter- 
mined.   Also  included  is  a  tentative  criterion  for 
blowout.    (Author) 


Wave  Propagation 


Ballistic  Research  Labs.,   Aberdeen  Proving 

Ground,  Md. 
PRELIMINARY  INVESTIGATION  OF  THE  310CK 
WAVE  PROPAGATED  FROM  THE  OPEN  END  OF 
A  CYLINDRICAL  SHOCK  TUBE,  by  Glenn  P. 
Beichler  and  Leonard  P.  Grady.   Jan  54,   17p.    3  refs. 
Technical  note  no.  843;  AFSWP  no.  768. 
Order  from  LC  mi|2.  40,  ph$3.  30  PB  138  676 

By  means  of  an  array  of  gauges  mounted  beyond  the 
open  end  of  a  shock  tube,   pressure-time  records 
were  obtained.    The  results  indicate  a  tendency  toward 
formation  of  a  spherical  wave  front  covering  a  wide 
solid  angle  at  a  distance  from  the  end  of  the  tube. 
When  a  pseudo- spherical  front  has  been  formed,  simi- 
larities exist  between  the  positive  phase  of  pressure- 
time  records  obtained  from  free-air  explosions  and 
those  obtained  by  this  method  but  durations  and  pres- 
sure decay  with  distance  do  not  scale  with  those  of 
free -air  explosions. 


Columbia  U.   School  of  Engineering.  New  York. 
HE, ,    EXCITED  DIELECTRIC  SURFACE  WAVE 
RADIATORS,  by  S.  P.   Schlesinger  and  A.   Vigants. 
Technical  rept.  no.   1  on  Contract  AF  19(604)3879. 
1  June  59.  76p.   20  refs.  AFCRC-TN-59-573;  CU- 
5-59-AF-3879-EE;  AD-228  309. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  420 

A  solution  is  presented,  using  Huyghens'  Principle 
formulated  in  terms  of  a  Green's  function  approach, 
to  the  radiation  problem  for  the  dielectric  image  line 
of  finite  length  on  an  infinite  image  surface,  or  the 
equivalent  full  round  rod.  excited  in  the  HEji  mode. 
The  integration  of  appropriate  electric  and  magnetic 
current  sources  over  the  sides  and  end  of  the  die- 
lectric element  yields  an  expression  for  the  radiation 
intensity.    This  is  modified  to  include  a  weighting 
function  and  a  reflection  coefficient  to  account  for 
launching  effects  and  the  rod  end  discontinuity.   A 
comparison  with  earlier  simplified  theory  is  made, 
and  the  extent  to  which  the  results  may  predict  such 
properties  as  side  lobe  characteristics  and  £-  and 
H-plane  differences  is  presented. 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
A  NEW  METHOD  FOR  THE  DETERMINATION  OF 
FAR  FIELDS  WITH  APPLICATIONS  TO  THE  PROB- 
LEM OF  RADIATION  OF  A  LINE  SOURCE  AT  THE 
TIP  OF  AN  ABSORBING  WEDGE,  by  F.  C.  Karal,  Jr. 
and  S.  N.  Karp.  Rept.  on  Contract  AF  19(604)5238. 
Sep  59,  31p.  9  refs.  Research  repL  no.  EM-145; 
AFCRC-TN-59-596. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  435 

A  new  simple  operational  method  for  the  deternrUna- 
tion  of  the  diffracted  far  field  for  wedges  with  impe- 
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dance  boundary  conditions  Is  presented.    The  exterior 
angle  of  wedge  is  2T1  -  Jn-  'w^ere  n  is  an  integer.    The 
excitation  may  be  either  an  Incident  plane  wave  or  a 
line  source.    The  n^ethod  is  described  in  detail  for  the 
case  of  an  absorbing  wedge  with  a  line  source  located 
at  the  tip.    Several  examples  are  given  to  illustrate 
the  method.    It  is  also  shown  that  the  method  can  be 
applied  directly  to  the  classical  problem  of  perfectly 
conducting  wedges. 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
ON  THE  DETERMINATION  OF  THE   FREE  ELEC- 
TRON DISTRIBUTION  OF  AN  ICWIZED  GAS,  by 
Irvin  Kay.  Rept.  on  Contract  AF  19(604)3495.  Sep  59, 
3^.  8  refs.  Research  rept.  no.   EM-141;  AFCRC- 
TN-59-591. 
Order  from  LC  mi$3. 00,  ph^.  30  PB  144  436 

A  standard  simplified  model  of  the  problem  of  deter- 
mining the  free  electron  distribution  in  an  ionized  gas 
by  radio  sounding  experiments  is  discussed,  and  a  re- 
lation between  the  elements  of  the  corresponding 
scattering  matrix  is  derived.    Under  the  conditions 
assumed,  a  closed  form  expression  for  the  charge 
distributicm  in  terms  of  a  reflection  coefficient  which 
IB  a  rational  function  of  frequency  is  obtained. 


Institute  of  Ma±ematical  Sciences,  New  York  U. , 

N.  Y. 
REFLECTION  AND  TRANSMISSION  BY  A  CLASS 
OF  CURVED  DIELECTRIC  LAYERS,  by  S.  N. 
Karp.    Rept.  on  Contract  AF  19(604)5238.   Aug  59, 
20p.    2  refs.    Research  rept.  no.  EM- 140; 
AFCRC-TN-59-584. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  427 

We  ccHisider  the  reflection  and  transmission  of 
electromagnetic  waves  by  a  special  class  of  curved 
dielectric  layers.    The  layers  in  question  are 
bounded  by  two  non- intersecting  ccmfocal  pjarabolas, 
and  between  these  boundaries,  the  dielectric  con- 
stant, which  may  be  complex,  has  a  special  form  of 
space  dependence.    It  is  found  that  layers  of  this  type 
have  striking  properties.    If  a  plane  wave  is  normally 
incident  on  such  a  layer,  from  :he  convex  side,  then 
the  reflected  field  can  be  expiessed  as  a  product  of 
two  factors.   The  first  factor  is  the  field  which  would 
be  reflected  by  a  conducting  parabola  coincident  with 
the  surface  of  the  layer.    The  second  factor  has  no 
space  dependence;  it  depends  only  upon  the  spacing 
of  the  shell  boundaries,  the  frequency  and  the  special 
choice  of  dielectric  constant.    The  transmitted  wave 
has  an  especially  simple  form.    It  is  a  plane  wave. 
The  configuration  thus  has  properties  similar  to 
those  of  a  plane  dielectric  slab.    In  fact,  the  plane 
slab  is  a  limiting  case  of  the  geometry  we  have 
described. 

Ionosphere  Research  Lab. ,  Pennsylvania  State  U.  , 

University  Park. 
EXPERIMENTAL  AND  THEORETICAL  INVESTIGA- 
TIONS OF  THE  LOW   FREQUENCY  POLARIZATION 
AT  60,  75  AND  150  KC/S,  by  A.  J.   Ferraro.  Scien- 
tific rept.  no.   121  on  Ionospheric  Research,  Contract 
AF  19(604)4563.   13  July  59.   lOOp.   15  refs.  AFCRC- 
TN-59-632. 
Order  from  LC  miJ5.  40,  ph$15.  30  PB  144  440 


The  Instrumentation  for  recording  the  state  of  polari- 
zation of  60  kc/s  and  75  kc/s  echoes  for  vertical  inci- 
dence radio  soundings  is  described  in  detail.    Basically, 
the  equipnaent  resolves  the  polarization  ellipse  into  its 
two  circularly  polarized  components:  the  ordinary  and 
extraordinary  modes.    The  results  of  thirteen  months 
of  recording  in  the  Intervals  of  December  1956  to 
April  1957  on  75  kc/s  and  October  1957  to  May  1958  on 
60  kc/sare  presented  as  monthly  averages.    In  addi- 
tion, a  few  typical  daily  curves  of  polarization  for 
magnetically  quiet  and  disturbed  days  are  discussed. 
A  catalogue  of  25  ionospheric  models  for  which  the 
group  height,  phase  height,  absorption,  and  polariza- 
tion have  been  computed  for  60-75  kc/s  and  150  kc/s 
are  presented. 


Ionosphere  Research  Lab.  ,  Pennsylvania  State  U. , 

University  Park. 
IONOSPHERIC  INVESTIGATION   FRCM  SATELLITE 
RADIO  OBSERVATIONS.    1.   DOPPLER  EFFECT  RE- 
CORDING INSTRUMENTATION,  by  W.  J.  Ross. 
Scientific  rept.  no.   120  on  Ionospheric  Research, 
Contract  AF  19(604)4563.  30  June  59,  86p.   14  refs. 
AFCRC-TN-59-631;  AD-227  909. 
Order  from  LC  miH  80,  ph$13.  80  PB  144  439 

A  brief  survey  is  made  of  the  main  features  of  satel- 
lite transmitters  and  of  the  ionospheric  propagation 
effects  produced  in  the  radio  waves  from  them.    From 
these  considerations  the  desirable  properties  of  the 
transnnitter  are  summarized  and  the  necessary  prop- 
erties of  the  receiving  apparatus  are  inferred.  De- 
tailed descriptions  of  the  various  units  of  the  receiv- 
ing instrumentation  are  then  given,  followed  by  the 
presenution  of  a  sample  record  analyzed  to  yield 
electron  content  of  the  ionosphere. 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
GUIDED  WAVES  ON  SINUSOIDALLY  MODULATED 
REACTANCE  SURFACES,  by  A.  A.  Oliner  and  A. 
HesseL    Rept.  on  Contract  AF  19(604)2031. 
14  Sep  59,  32p.   6  refs.    Research  rept.  R-777-59; 
PIB-705;  AFCRC-TN-59-771. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  144  423 

A  rigorous  solution  is  derived  for  the  propagation 
characteristics  and  field  distributions  of  waves 
guided  by  a  plane  surface  which  possesses  a  surface 
reactance  modulated  sinusoidally  in  the  propagation 
direction.    The  explicit  field  amplitudes  and  the 
determinantal  equation  for  the  propagation  wave- 
number  are  expressed  in  a  continued  fraction  form 
which  is  ripidly  convergent  for  all  values  uf  modu- 
lation.   Numerical  results  are  obtained  for  both  sur- 
face wave  (modal)  and  leaky  wave  (non-modal)  solu- 
tions.   The  relevance  cf  these  studies  to  high  gain 
modulated  surface  wave  antennas  is  discussed. 


National  Bureau  o<  Standards,  Boulder,  Colo. 
COMMUNICATION  THEORY  ASPECTS  OF  TELE- 
VISION BANDWIDTH  CONSERVATION,  by  William  C. 
Coombs.   Aug  59,  27p.    10  refs.   Technical  note  no.  25. 
Order  from  OTS  $0.  50  PB  151  384 
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New  concepcs  d  conmunlcaclon  bandwidth  utilization 
and  conflervation  are  in  prospect  throygh  difference 
signal  nnodulatlon  systems  In  which  only  relative 
changes  information  is  transmitted  in  lieu  of  absolute 
amplitudes.    By  these  systema,  the  changes  data  func- 
tion is  made  one  al  time  as  well  as  of  amplitude,  so 
that  better  advantage  can  be  t4ken  of  redundancies  in 
the  video  signal.    Advantageous  conversions  d  infor- 
mation rate  are  made  feasible  by  reason  of  a  tre- 
mendous disparity  existing  between  the  extremely 
high  information  capacity  of  conventional  television 
systems  and  the  relatively  very  low  perception  capa- 
bility of  a  human  observer  chtnnel.    Information  con- 
versions more  consistert  with  perception  capabilities 
of  the  human  channel  are  achieved  in  difference  signal 
modulation  without  usual  great  expansion  of  bandwidth 
that  would  be  required  to  reproduce  every  possible 
absolute  amplitude  of  each  daoim  in  the  whole  video 
picture  mosaic  directly.    Conversion  to  binary  digital 
form  accrues  the  further  advantages  of  binary  sys- 
tems,  including  greater  immunity  to  noise,  greater 
adaptability  to  discrete  data  storage  media,  greater 
ease  of  scrambling  for  security,  and  greater  amen- 
ability of  encoding  to  optimum,  parametric  controls 
for  most  advantageous  transmission.  (Author) 


National  Bureau  of  Standards^  Boulder,  Colo. 
DESIGN  OF  SINGLE  FREQUENCY  FILTERS,  by 
Forrest  F.   Fulton,  Jr.  20  Aug  59,   lOp.   1  rrf.  Tech- 
nical note  no.  23.  1 
Order  from  OTS  |0.  50             I  PB  151  382 

Efficient  procedures  are  showti  for  designing  filters 
formed  by  a  number  of  identical  resonant  circuits 
loosely  coupled  together,  and  which  are  required  to 
accept  one  narrow  band  of  frequencies  and  reject 
another  narrow  band  somewhat  removed  in  frequency, 
without  any  special  requirements  on  the  shape  of  the 
attenuation  curve  in  between  tliese  regions.    The  de- 
sign is  based  on  using  a  large  ^umber  of  sections. 
(Author). 


National  Bureau  of  Sundards,  Washington,  D.  C. 
FREQUENCY  DEPENDENCE  OF  VHF  IONOSPHERIC 
SCATTERING,  by  James  C.  Btair.  Apr  59,  17p. 
1 1  ref  s  .  Technical  note  no .  9 .; 
Order  from  OTS  $0.75  |  PB  151  368 

This  report  contains  data  obtained  by  recording  re- 
ceived signal  intensities  simultaneously  at  five  fre- 
quencies over  the  1295  km  path  between  the  Long 
Branch  transmitting  station  at  Long  Branch,  Illinois, 
and  the  receiving  site  at  Boulder,  Colorado  (Table 
Mesa  field  station).  The  data  presented  here  cover 
the  period  of  September  1,  1937  to  June  30,  1958  (ex- 
cept for  some  later  data  on  meteor  bursts  and  sudden 
ionospheric  disturbances).  Good  simultaneous  signal 
intensity  records  were  obtained  for  most  of  this  period 
on  30,  40,  50  and  74  Mc.  The  available  transmitter 
at  108  Mc  was  not  suitable  for  continuous  reliable 
records  prior  to  June  5,  1958.  A  set  of  high-speed 
records  was  made  for  lO-miniiie  intervals  at  different 
times  during  one  day  and  analyzed  for  amplitude- 
distribution  and  fading- rate.  Also,  a  low- sensitivity 
recording  was  made  for  the  study  of  meteor  bursts . 
Data  presented  here  show  the  tneasured  results  of 
frequency  dependence  of  average  received  power  and 


Illustrate  how  the  level  of  average  received  power  la 
Influenced  by  meteoric  ionization,  sporadic -E  ioni- 
zation, and  Ionospheric  and  magnetic  disturbances. 
A  summary  of  hourly  median  and  upper  and  lower 
decile  values  on  all  frequencies  is  Included,  as  wellai 
dau  on  amplitxide  distributions  and  fading  rates . 


National  Bureau  of  Standards,  Boulder,  Colo. 
A  HISTORY  OF  VERTICAL- INCIDENCE  IONO- 
SPHERE SOUNDING  AT  THE  NATIONAL  BUREAU 
OF  STANDARDS,  by  Sanford  C.  Gladden.  Sep  59, 
140p,   191  ref 8.  Technical  note  na  28. 
Order  from  OTS  J2.  00  PB  151  387 


National  Bureau  of  Standards.  Boulder,  Colo. 
RADIO  NOISE  DATA  FOR  THE  INTERNATIONAL 
GEOPHYSICAL  YEAR  JULY  1,   1957 -DECEMBER  31 
1958,  by  W.  Q.  Crichlow.  C.  A.  Samson  and  ethers. 
27  July  59.  239p.   1  ref.  Technical  note  no.   18. 
Order  from  OTS  $2.  50  PB  151  377 

During  the  International  Geophysical  Year,  radio 
noise  measurements  were  made  by  a  world-wide  net- 
work si^)ervlsed  by  the  National  Bureau  of  Standards. 
The  months  in  wtilch  usable  data  were  obtained  are 
shown,  and  the  results  of  the  measurements  are  sum- 
marized.   Month- hour  data  for  each  station  are  given 
first,  followed  by  the  seasonal-time-hiock  values.  In 
order  to  conform  to  the  seasonal  pattern  used  in  CCIR 
Report  No.  65,  the  data  for  June  1957  and  January  and 
February  1959  have  been  included. 


National  Bureau  of  Standards,  Boulder,  Colo. 
RADIO  WAVE  PROPAGATION  IN  AN  INHOMOGE- 
NEOUS  ATMOSPHERE,  by  James  R.  Wait.  10  Sep  59, 
21p.  20  refs.  Technical  note  no.  24. 
Order  from  OTS  $1 .00  PB  151  383 

A  self-contained  treatment  of  the  theory  of  radio 
waves  in  an  inhomogeneous  atmosphere  is  given.  The 
refractive  index  is  assumed  to  vary  with  height  above 
the  earth  in  a  monotonic  fashion.  Variation  according 
to  an  exponential  law  is  used  for  illustration  of  general 
principles.   For  this  case,  rigorous  series  formulas 
are  developed  for  the  distance  to  the  horizon  for  an 
elevated  point  in  the  atmosphere.  (Author) 


National  Bureau  o€  Standards,   Boulder,   Colo. 
SURVEY  OF  CENTRAL  RADIO  PROPAGATION 
LABORATORY  RESEARCH  IN  TROPOSPHERIC 
PROPAGATION  1948-1956,   by  J.  W.  Herbstreit  and 
P.  L.  Rice.    Sep  59,  464p.  360  refs.    Technical  note 
no.  26. 
Order  from  OTS  H  00  PB  151  385 

This  report  summarizes  and  abstracts  publications 
concerned  with  the  National  Bureau  of  Standards 
tropospheric  prof>agation  research  program  dating 
back  to  the  formation  of  the  Central  Radio  Propagation 
Laboratory.    Some  technical  papers  are  reproduced 
here  as  supplements  to  this  report  and  excerpts  from 
some  of  the  longer  technical  reports  are  also  included. 


National  Bureau  of  Standards,  Boulder,  Colo. 
SERVICE  AREA  OF  AN  AIRBORNE  TELEVISION 
STAHON,  byM.   T.  Decker.   Oct  59,  46p.  9  refs. 
Technical  note  no.   35. 
Order  from  OTS  $0.  75  PB  151  394 

As  a  step  in  the  evaluation  of  a  proposed  airborne 
television  network,  the  service  to  be  expected  from 
an  airborne  station  has  been  calculated  for  a  wide 
variety  of  operating  conditions.    The  use  of  basic 
transmission  loss  to  describe  the  radio  propagation 
effects  enables  the  results  to  be  used  when  equipment 
parameters  are  changed  as  system  requirements  and 
economic  considerations  dictate. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 
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Fansieel  Metallurgical  Corp. ,   North  Chicjago,   111. 
INFORMAL  MONTHLY  PROGRESS  REPORT  TO 
NEPA  PROJECT,  by  Ralph  Wehrmann.    Rept.  for 
21  Jan  -  20  Feb  49.    5  Apr  49,   lOp.    NEPA911-FAN- 
21;   AD-203  9%. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  138  323 

See  also  PB  138  322. 


Laboratory  for  Insulation  Research.  Mass.  Inst,  of 

Tech.  ,   Cambridge. 
UNIVERSITIES  IN  TRANSITION,   by  A.  von  Hippel. 
Dec  58,    lOp.    Technical  rept.  132. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  654 


Naval  Ordnance  Lab.  ,   Corona,   Calif. 
FOUNDATIONAL   RESEARCH  PROJECTS,    APRIL- 
JUNE.    1954.    Nov  54,   53p.  7  refs.    NOLO  rept.  211. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  558 

Contents: 

Ferromagnetic  resonance 

DC-FM  converter 

Infrared  sources 

Small  antenna  investigation 

Perfluoroorganic  derivatives 

(See  also  PB  143  789) 


Naval  Ordnance  Lab.  .  Corona,   Calif. 
FOUNDATIONAL   RESEARCH  PROJECTS  SPON- 
SORED BY  BUREAU  OF  ORDNANCE.   Quarterly 
rept.  for  jjeriod  ending  31  Dec  53.    Apr  54,  37p. 
7  refs.    NOL-Corona  rept.  135,  pt.  1. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  528 

Contents: 

Multimode  transmission 

Ferromagnetic  resonance 

DART 

DC-FM  converter 

Infrared  sources 

Small  antenna  investigation 

Ground- scrutinizing  radar 


Naval  Ordnance  Lab.  ,   Corona,   Calif. 
FOUNDATIONAL  RESEARCH  PROJECTS    Quarterly 
rept.  for  Apr-June  59.   Sep  59,  74p.    12  refs.    NAVORD 
rept.  5963;  NOLO  rept.  464. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  144  479 

Contents 

Communication  siochastics,  by  R.  L.  Conger 

Ferromagnetic  resonance,   by  R.  L.  Conger  and 

R.   W.   Sharp 
High- temperature  polymer  program,  byD.  L.  Herring, 

C.  Douglas,  and  J.  Konecny 
Infrared  atomic  spectra,   by  C.  J.  Humphreys  and 

E.  Paul,  Jr. 
Organoaluminum  and  aluminum  hydride  chemistry,  by 

B.  Bartocha,   A.  J.  Bilbo,   D.  E.  Bublitz,   C.  M. 

Douglas,   N.  R.  Fetter,  and  M.  Y.  Gray 
(See  also  PB  143  249) 


Ohio  State  U.   Research  Foundation,  Columbus. 
THE  EVOLUTION  AND  RATIONALE  OF  THE  ICAO 
WORD- SPELLING  ALPHABET,  by  Henry  M.  Moser. 
Technical  rept.  no.  52  on  Contract  AF  19(604)4575. 
1959,   88p.  9  refs.    AFCRC-TN-59-54;  AD- 227  639. 
Order  from  LC  mi$4.  80,  ph$l  J.  SO  PB  144  681 

The  development  of  the  word- spelling  alphabet  is 
traced,  and  research  methods  and  findings  which  led 
to  the  recommendation  of  the  ICAO  alphabet  as  an 
optimum  list  for  international  communications  are 
summarized.    Questions  regarding  the  desirability  and 
efficiency  of  the  new  alphabet  are  discussed,   with  the 
view  to  presenting  what  the  alphabet  intends  to  accom- 
plish.   Some  200  word  alphabets  of  the  world  are 
appended.    (Author) 


Photographic  Equipment 


Ballistic  Research  [Labs.  ]  Aberdeen  Proving  Ground, 

Md. 
A   SHORTENED  METHOD  OF   STAR- REDUCTION, 
FOR  CALIBRATING  BALLISTIC  CAMERAS,   by 
R.  d'E.   Atkinson.    8  Jan  46,   42p.    Rept.  no.  593. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  062 

A  method  is  given  for  reducing  the  zenith  to  the 
equator  and  equinox  of  any  standard  catalogue,   so  as 
to  eliminate  the  reductions  of  individual  stars  to  the 
apparent  equator  and  equinox  of  date.    The  aberration 
is  handled  by  an  approximate  method,   but  the  errors 
introduced  by  this  are  very  small.    Secondly,  the 
standard  coordinates,   referred  to  an  astronomical 
azimuth,   are  now  given  directly  by  closed  formulae, 
so  that  it  is  no  longer  necessary  to  solve  explicitly 
for  azimuth  and  zenith  distance  for  each  star.    The 
number  of  references  per  star  to  seven  figure  trigo- 
nometrical tables  is  reduced  by  this  from  eleven  to 
three,   and  the  total  amount  erf  computation  is  corre- 
spondingly cut  down. 


Rome  Air  Development  Center,  Griffiss  AFB.   N.   Y. 
AUTOMATIC  CAMERA  CONTROl    SYSTEM,  by 


437 


James  B.  Hickey,   Joseph  P.  Gfendron,  and  John  R. 

Bratge.    Sep  59,  19p.    RADC- tR-59- 136. 

Order  from  LC  mi  $2.  40.   ph53.  30  PB  144  407 

This  report  presents  the  theory  of  operation  and  a 
technical  description  of  an  automatic  camera  control 
system  designed  and  fabricated  by  the  QRC  Branch  d 
the  Rome  Air  Development  Cfenter. 


MISCELLANEOUS 
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ENCES 


Carnegie  Inst,  of  Tech.  Graduate  School  of 
Industrial  Administration,  Pittsburgh,  Pa. 
A  STUDY   OF  SALES  FLUClUATIONS  DM  TERMS 
OF  PROBABILITY  DISTRIBUTIONS,  by  Sharu  S. 
Rangnekar  and  Charles  C.  Hodt.   ONR  Research  memo, 
no.   46  on  Planning  and  Control  of  Industrial  Operation^ 
Contract  Nonr-760(01).   Aug  56,  23p.   8  refs. 
Order  from  LC  mi$2.  70,  phW.  80  PB  138  505 
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Stanford  U. ,  Calif. 
WELFARE  ECONOMICS  AND 
EQUILIBRIUM  FOR  A  COMPLTITIVE 
(II)  by  Takashi  Negishi.    Techii 
Contract  N6onr-25133.    23  De< 
Order  from  LC  mi$l.  80,  ph$l. 


This  is  a  sequel  to  "Welfare 
of  an  Equilibrium  for  a  Comp 
this  is  given  another  proof  of 
competitive  equilibrium  as  an 
system  by  the  mere  objective, 
such  as  incomes  and  expendit 
PB  143  843) 
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58,  8p.    5  refs. 
80  PB  144  672 
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ires.    (See  also 


Naval  Research  Lab. .  Washington.  D.  C 
REPORT  OF  NRL  PROGRESS.   Feb  60. 
Order  from  OTS  $1.  25.   $10.  00/year       PB  161  278 

Contents: 
Articles: 
The  profile  of  the  solar  Lyman-alpha  line  of  hydrogen 

by  C.  R.  Detwiler.  J.  D.  Purcell,  and  R.  Tousey 
Aus- worked  12%  chromium  steel  with  high  yield 

strength  and  fracture  resistance,   by  J.  E.  Srawley 

and  T.  C.  Lupton 
Electron  probe  measurements  of  evaporated  metal 

films,  by  W.  E.  Sweeney.  Jr.  .  R.  E.  Seebold,  and 

L.  S.  Birks 
Scientific  program: 
Astronomy  and  Astrophysics:  Airglow  emissions  in 

the  night  sky.    Ultraviolet  radiations  from  celestial 

sources;  small  extreme  ultraviolet  telescope  flown 

for  the  first  time  in  NRL  rocket  astronomy 

exf)eriments 

Chemistry:  Chemical  constituents  of  submarine 
atmospheres 

Mechanics:   Validity  of  using  uncorrected  velocity 
meter  records  to  compute  shock  spectra 

Metallurgy  and  Ceramics:   Titanium  alloy  ingots  fab- 
ricated into  wrought  form,   without  contamination,  by 
a  hot  extrusion  process.    Determination  of  phospho- 
rus in  titanium.    Heat  treatment  of  Mn-V-Mo  age- 
hardening  austenitic  steel 

Nuclear  and  Atomic  Physics:   Stark  broadening  of  hy- 
drogen lines  in  a  plasma  for  the  temperature  range 
10.  000°K  to  40,  OOO^K.    Calculation  of  energy  ab- 
sorbed by  organic  materials  exposed  to  high- 
intensity  radiation  fields 

Optics:   Infrared  transmission  of  the  atmosphere 

Radio:  Newly  developed  submarine  rescue  buoy  trans- 
mits tone- modulated  Morse  code  distress  signals 
readable  at  ranges  from  25  to  83  nautical  miles. 
Transfer  characteristics  of  a  gated  strip  of  i  -f 
amplifiers 

Solid  State  Physics:   Redesigned  thermoluminescent 
dosimeter  responds  linearly  to  doses  from  I 
milliroentgen  up  to  at  least  1000  roentgens.    Devel- 
opment of  colloids  in  additively  colored  sodium 
chloride 

Sound:   Theoretical  analysis  of  echo  formation  in  the 
fluctuation  environment  of  the  sea 

Supporting  Techniques: 

A  seal  for  lithium  fluoride  windows 


ATOMIC  ENERGY  COMMISSION   REPORTS 


Reports  may  be  purchased  in  accordance  with  instructicms  on  the  inside  front  cover  of  the  U.  S. 
GOVERNMENT  RESEARCH  REPORTS.    As  PB  numbers  are  not  indicated,  order  by  series  and  number. 
These  reports  may  also  be  consulted  at  any  ABC  Depository  Library.    A  list  of  these  libraries  may  be 
obtained  from  the  U.  S.  Department  of  Commerce,  Office  of  Technical  Services,  Washington    25,  D.  C. 

Reproduction  in  whole  or  part  of  any  report  listed  herein  is  encouraged  by  the  U.  S.  Atomic  Energy 
Commission,  subject  to  the  approval  of  authors  or  originating  sites.    General  inquiries  from  the  industrial 
press  about  AEC -developed  information  should  be  directed  to  the  Industrial  Information  Branch,  Atomic 
Energy  Commission,  Washington  25,  D.  C. 


Biology  and  Medicine 


Uptake  of  radioisotopes  and  their  transfer  throu^ 
food  chains  by  marine  organisms,  by  S.  J. 
Townsley.  D.  F.  Reid,  and  W.  T.  Ego.    Uni- 
versity of  Hawaii.    Hawaii  Marine  Laboratory, 
Honolulu,   Hawaii.     I958-I959.    Contract  AT 
(04-3)-56.    47p.    Order  from  LC.    Mi  $3.  30, 
phV.80.  AECU-4350 


Turnover  of  labeled  amino  acids  and  proteins  in 
cancerous  tissues  and  mammals.     Literature 
search,  by  M.  Comstock.    Brookhaven  National 
Laboratory,  Upton,  N.  Y.    Oct  58.    5p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80.         AECU-4357 


Effect  of  proton  and  deuteron  irradiation  on  biologi- 
cal  material.    Bibliography,  by  M.  Comstock. 
Brookhaven  National  Laboratory,  Upton,  N.  Y. 
Sep  58.    2p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  AECU-4358 

Respiratory  pathways  in  fungi  and  actinomycetes 
Final  report  for  lanuary  1.   1956  to  lune  30.   1 
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Final  report  for  January  1,   1956  to  June  30,   1959, 
by  V.  W.  Cochrane.    Wesleyan  University, 
Middletown,  Conn.    Sep  59.    Contract  AT(30-1)- 
1813.    29p.    Order  from  LC.    Mi  $2.70, 
ph$4.80.  AECU-4366 


Studies  of  the  effects  of  ionizing  radiation  on  the 
ultrastructure  of  developing  nervous  tissue  as 


Annual  report 


revealed  by  elecTron  microscopy 

for  November  1,   1958  to  October  31,    1959,   by 
H.  Fernandez -Moran.    Massachusetts.    General 
Hospital.     Mixter  Laboratories  for  Electron 
Microscopy,  Boston,  Mass.    1959.    Contract 
AT(30-l)-2278.    36p.    Order  from  LC. 
Mi  $3.  00,  ph  $6.  30.  AECU-4405 


Study  of  long-term  pathologic  effects  of  radioactive 
isotopes  of  calcium  and  strontium  in  bone  and 


soft  tissues,  especially  with  reference  to  bone 
tumor  production.    Final  technical  report  for 
May  16    1958-August  31,   1^5^,  byj.  F.  l^uzma 
anclG.  E.  Zander-Principati.    Marquette  Univer- 
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sity.    School  of  Medicine,  Milwaukee,  Wis. 
1959.    Contract  AT(11-1)-105.    63p.    Order 
from  LC.    Mi  $3.90,  ph  $10.80.       AECU-4409 


The  development  of  radiochemical  analyzers  for 
non- radioactive  gases  and  study  of  radioactive 
clathrates.    Yearly  report,  by  D.  J.  Chleck 
and  others.    Tracerlab,   Inc.,  Waltham,  Mass. 
July  59.    Contract  AT(30-i)-22G4.    41p.    Order 
from  OTS.     $1.25.  -       AECU-4493 


\. 


Radiological  Physics  Division    semiannual  report 
for  January  through  June  1959,  by  J.  E.  Rose 
and  L.  D.  Marine  Hi.    Argonne  National  Labora- 
tory,  Lemont,  111.    Oct  59.    Contract  W-31- 
109-eng-38.    lOlp.    Order  from  OTS.    $2.50. 

ANt^^49 


Medical  gamma -ray  spectrometry,  by  D.  A.  Ross. 
Oak  Ridge  Institute  of  Nuclear  Studies,  and 
Basic  principles  of  scintillation  counting  for 
mdeical  investigators,  by  C.  C.  Harris,   D.  P. 
Hamblen,  andjTE.  Francis.    Oak  Ridge  Nation- 
al Laboratory,  Oak  Ridge,   Tenn.    [nd.]   Contract 
W-7405-eng-26.    72p.    Order  from  OTS.  $2.  00. 

ORNL-2808/ORINS-30 


Radiation  background  in  Albuquerque,  New  Mexico, 
during  and  after  the  teaport  series,   by  H.  TT 
Sander  and  T,  B,  Cook,  Jr.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    Sep  55.     12p.    Order 
from  LC.    Mi  $2.  40,  ph  $3.  30. 

SCTM-206-55-(51) 


Origin  of  life  on  earth  and  elsewherg,  by  M.  Calvin. 
University  of  California.    Lawrence  Radiation 
Laboratory,  Berkeley,  Calif.    Dec  59.    Contract 
W-7405-eng-48.    44p.    Order  from  OTS.  $1.  25. 

UCRL-9005 


Radiation  effect  on  the  permeability  of  yeast  cells 
to  sodium  and  potassium  ions.    Thesis,   by 
Kwan  Hsu.    University  of  California.    Lawrence 
Radiation  Laboratory,  Berkeley,  Calif.    Dec  59. 
Contract  W-7405-eng-48.     lOlp.    Order  from 
OTS.    $2.50.  UCRL-9012 


chemistry — General 


High  sensitivity  mass  spectrqmeiry  of  the  rare 

by  0.  A.  Schaefferl.    Brookhaven  Nati ona  1 


gases, 

Laboratory,  Upton,  N.  Y. 

fromOTS.    50  cents. 


Separation  factor  and  transfe  •  coefficients  associated 


with  ion  exchange  separatijon  of  enriched  as 
■j.^^i »  4„ 1:.,  (J    u — TTtr;     /^^u  tuAcro  w. 


Dec  59.    12p.    Order 
BNL-581  (T-161) 


depleted  As.  ,  by  S.  H.  Juj-y.  Oak  Ridge  Nat  ion  ■ 
a  1  Laboratory.  Oak  Ridge,  tenn.  Aug  52.  Decl 
Dec  17.   1958.    Contract  W-7405-eng-26.     14p. 


Order  from  LC. 


Mi  S2.4(i.  ph$3.30. 

CF-52-8-218 


plar 


Size  of  U.  S.  Steam-electric  [plants,  by  R.  C. 
Robertson.    Oak  Ridge  National  Laboratory, 
Oak  Ridge,   Tenn.    May  59.    Contract  W -7405- 


eng-26.     15p. 
ph$3.30. 


Order  from  LC 


Mi  $2.40. 
CF-59-5-130 


A  colorimetric  method  for  rapid  determination  of 
traces  of  selenium,  by  E.  M.  Ray.  Goodyear 
Atomic  Corporation.  Tecjinical  Division,  Chemi- 
cal Analysis  Department, 
Dec  59.  Contract  AT-(33 
fromOTS.    50  cents. 


Infrared  spectra  of  CIQ;^,  C1C)2F,  and  CIO3F,  by 


spec 
Sm 


'■i 


Portsmouth,  Ohio. 
2)-l.    lOp.    Order 
GAT-289 


E.  A.  5mith.  F.  C.  §teinbach,  and  K.  E.  Beu". 
Goodyear  Atomic  Corp. ,  Portsmouth,  Ohio. 
Oct  59.    Contract  AT(33- 2)- 1.    6p.    Order  from 
LC.    Mi  $1.80,  ph$1.80. 


GAT-T-687 


The  melting  points  of  uraniuJln  dioxide,   uranium 
monocarbide,  and  u rani uijimononitride,  byH.W. 
Newkirk  and  J.  L.  Bates.  '  General  Electric  Co. , 
Hanford  Atomic  Products  Operation,  Richland, 
Wash.    Mar  59.    5p.    Orcjer  from  LC.    Mi  $1.80, 


ph$1.80. 


HW- 59468 


Decontamination  studies  for  HAPO  high  temperature 
reactor  recirculation  systems.    Progress  ^^po^ 


port 
iTD. 


June  1958 -June  1959,  by  L.  D.  Perrigo  and  R 
Weed.    General  Electric  to.    Hanford  Atomic 
Products  Operation,   Richland,   Wash.    June  59. 
Contract  W-31-109-Eng-32.    34p.    Order  from 
LC.    Mi  $3. 00,  ph  $6. 30 J  HW-60677 


Zirconium  extraction  by  tribMtyl  phosphate,  by  R.  L. 
Hickok  and  R.  D.  Cannon.     Phillips  Petroleum 
Co.    Atomic  Energy  Divi$ion,   Idaho  Falls, 
Idaho.    N0V.59.    Contract  AT(10-l)-205.     50p. 
Order  from  OTS.    $1.25.  IDO-14487 


Research  report  in  engineering.    Semi-annual 

summary  for  January-June  1959,  by  Ames  Labora- 
tory Stafif.     Iowa  State  University  of  Science  and 
Technology,  Ames  Laboratory,  Iowa  City,  Iowa. 
Nov  59.    Contract  W-7405-eng-82.    27p.    Order 
fromOTS.    $1.00.  IS- 16 


Misidentifications  in  the  ARC  spectra  of  the  rare 
earths,  by  R.  N.  Kniseley,  V.  A.  Fassel  and 
C.  F.  Lentz.    Iowa  State  University  of  Science 
and  Technology,  Ames  Laboratory,   Iowa  City, 
Iowa.    Nov  59.    Contract  W-7405-eng-82.    21p. 
Order  from  OTS.    75  cents.  LS-50 


Organic  fluorine  compounds  prepared  by  the  e|ec- 
trochemical  method!    Literature  survey.   1950  - 
July  1959,  by  S.  A.  Shahan.    Union  Carbide 
Nuclear  Co.    Division  of  Union  Carbide  Corpora- 
tion.   Oak  Ridge  Gaseous  Diffusion  Plant,  Oak 
Ridge,  Tenn.    Jan  60.    Contract  W-7405-eng-26. 
20p.    Order  from  OTS.    75  cents.  K-1438 


The  determination  of  chlorine  in  polyurethane 

plastic,  by  A.  L.  Henicksman,  E.  H.  VanKooten, 
R.  D.  Gardner,  and  W.  H.  Ashley.    The  Univer- 
sity of  California.    Los  Alamos  Scientific  Labora- 
tory,  Los  Alamos,  N.  Mex.    Dec  59.    Contract 
W-7405-ENG-36.    Up.    Order  from  OTS. 
SOoents.  LA -2362 


Estimated  upper  bounds  to  the  half-life  of  thermal 


decomposition  of  ammonia,  hydrogen,  methane, 
and  propane,  by  D.  Herschbach.    Los  Alamos 
Scientific  Laboratory,  N.  Mex.    Aug  55.    Decl. 
Aug  11,   1959.    Contract  W-7405-eng- 36.    30p. 
Order  from  LC.    Mi  $2. 70,  ph  $4. 80. 

LAMS -1954 


Process  development  of  2,  2-dinitropropyl  acrylate, 
by  T.  M.  Benziger.  R.  K.  Rohwer.  and  W.  H. 
Stein.    Los  Alamos  Scientific  Laboratory,   Los 
Alamos,  N.  Mex.    Oct  55.    Decl.  Sep  25,   1959. 
Contract  W-7405-eng-36.    45p.    Order  from  LC. 
Mi  $3.  30,  ph$7.80.  LAMS -1974 


Solubility  of  teri^enyls  at  room  temperature,  by 
R.  T.  Keen.    North  American  Aviation,   Inc. , 
Atomics  International  Division,  Canoga  Park, 
Calif.    Jan  58.    4p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  NAA-SR-MEMO-2412 


Thermo-physical  properties  of  OMRE  circulating 
coolant,  by  G.  Asanovich.    North  American 
Aviation,   Inc.,  Atomics  International  Division, 
Canoga  Park,  Calif.    May  59.    I6p.    Order  from 
LC.    Mi  $2.  40,  ph$3.30.  NAA-SR-MEMO-3843 
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The  system  lithium  hydride --calcium  hydride,  by 
C.  E.  MesserandJ.  A.  Krol.    Tufts  University, 
Medford,  Mass.    Sep  59.    Contract  AT(30-1)- 
1410.    12p.    Order  from  LC.    Mi  $2.40, 
ph  $3.  30.  NYO-8026 


Thorex  pilot  plant  corrosion  studies:    II.    Corrosion 
of  types  304L,  309SCb,  and  347  stainless  steel 
during  development  and  production-development 
periods,   by  J.  L.  English.    Oak  Ridge  National 
Laboratory,  Oak  Ridge,  Tenn.    [nd.  J   Contract 
W-7405-eng-26.    48p.    Order  from  OTS.    $1.50. 

ORNL-2844 


Pilot  plant  preparation  of  thorium-  and  thorium- 
uranium  oxides,  by  K.  0.  Johnsson  and  R.  H. 
Winget.    Oak  Ridge  National  Laboratory,  Chemi- 
cal Technology  Division,  Oak  Ridge,  Tenn. 
[nd.  ]   Contract  W-7405-eng-26.    16p.    Order 
from  OTS.    75  cents.  ORNL-2853 


A  study  of  spectrophotometric  methods  for  the  deter- 
mination  of  osrnium,  by  G.  Goldstein.    Oak 
Ridge  National  Laboratory,  Analytical  Chemistry 
Division,  Oak  Ridge,  Tenn.    [nd.  ]   Contract 
W-7405-eng-26.    69p.    Order  from  OTS.    $2.25. 

ORNL-2862 


Master  analytical  nianual,  by  M.  T.  Kelley.    Oak 
Ridge  National  Laboratory,  Analytical  Chemistry 
Division,  Oak  Ridge,  Tenn.    Nov  59.    527p. 
Order  from  OTS.    $5.75.     TID-7015  (SUPPL.  1) 


A  method  of  purification  of  Americlum,  by  Keiji 
Naito.    University  of  California.    [Lawrence 
Radiation  Laboratory,  Berkeley,  Calif.    Nov  59. 
Contract  W-7405-eng-48.    23p.    Order  from 
OTS.    75  cents.  UCRL-8748 


The  gravimetric  determination  of  hafnium  and 
zirconium  in  hafnium  materials,  by  T.  M. 
Reinhold.    Westinghouse  Electric  Corp. ,  Bettis 
Plant,  Pittsburgh,  Pa.    Apr  59.    4p.    Order  from 
LC.    Mi  $1.80,  ph  $1.80.      WAPD-M-(GLA)-718 


Recovery  of  uranium  from  uranium-zirconium  fuel 
scrap",  byT.  P.  Sprague.    Union  Carbide  Nuclear 
Co.    Division  of  Union  Carbide  Corp.    Y-12 
Plant,  Oak  Ridge,  Tenn.    Jan  58.    Contract  W- 
7405-eng-26.    27p.    Order  from  OTS.    $1.00. 

Y-1282 


Chemistry — Radiation  and  Radiochemistry 


Theoretical  and  experimental  studies  of  sodium 
irradiator  systems,  by  O.  A.  Kuhl,   L.  Galanter, 


S.  Zwickler,  and  B.  Manowitz.    Brookhaven 
National  Laboratory,  Upton,  N.  Y.    May  59. 
I9p.    Order  from  OTS.    75  cents. 

BNL-567  (T-153) 


Chemistry — Separation  Processes  for 
Plutonium  and  Uranium 

Chemical  Engineering  Division  summary  report  for 
July,  August,  September.   1959,   by  S.   Lawroskl. 
and  others.    Argonne  National  Laboratory, 
Lemont,   III.    1959.    Contract  W- 31 -109 -eng- 38. 
I65p.    Order  from  OTS.    $3.00.         ANL-6068 


PRFR  pilot  leaching  plant- -preliminary  process 
design,  by  H.  A.  McLain.    Oak  Ridge  National 
Laboratory,  Oak  Ridge,   Tenn.    July  59.    Con- 
tract W-7405-eng-26.    50p.    Order  from  LC 
Mi  $3.  60,  ph  $9.  30.  CF-59-7-76 


A  gelatin-filtration  headend  for  fuel  reprocessing 
solutions  from  silicon-containing  aluminum 
alloys,  by  B.  J.  Newby  and  B.  E"  Paige.    Phillips 
Petroleum  Co. ,  Atomic  Energy  Division,   Idaho 
Falls,  Idaho.    Feb  59.    Contract  AT(10-l)-205. 
54  pages.    Order  from  OTS.    $1.  50. 

IDO- 14468 


Idaho  Chemical  Processing  Plant  technical  progress 
report  for  January  through  March  1959,   by 
C.  E.  Stevenson  and  others.    Phillips  Petroleum 
Co. ,  Atomic  Energy  Division,   Idaho  Falls, 
Idaho.    Aug  59.    Contract  AT(10-1)- 205.    71p. 
Order  from  OTS.     $2.00.  IDO-14471 


The  determination  of  excessive  emulsification  by 
coalescence  behavior  measurements,  by  O.  W. 
Parrett.    Phillips  Petroleum  Co. ,  Atomic  Energy 
Division,   Idaho  Falls,   Idaho.    Nov  59.    Contract 
AT(10-l)-205.      25p.    Order  from  OTS.    75  cents. 

IDO-14486 


Electrorefining  of  irradiated  thorium -uranium  alloy, 
byW.  N.  Hansen,  W.  L.  Long,  and  E.    W. 
Murbach.    Atomics  International,  A  Division  of 
North  American  Aviation,   Inc. ,  Canoga  Park, 
Calif.    Jan  60.    Contract  AT(ll-l)-GEN-8.  14p. 
Order  from  OTS.     75  cents.  NAA-SR-4660 


Modified  zirflex  process  for  dissolution  of  zirconium- 
^"d  niobium-beari 
fluoride  solutions:  l^oratory  development,  by 


and  niobium-bearing  nuclear  fuels  in  aqueous 

fluoride  solutions:    Laloratory  developr 

T.  A.  Gens  and  F.  G.  Baird.    Oak  Ridge  National 


Laboratory,  Oak  Ridge,  Tenn.    [nd.  ]  Contract 
W-7405-eng-26.     30p.    Order  from  OTS.  $1.  00. 

ORNL-2713 
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Controlled  Thermor^oclear  Processes 


Thermonuclear  project  semiannual  report,  for 
— period  endingjuly  31.   1939    by  A.  H.  Snell  and 
others.    Oak  Ridge  Nauonal  Laboratory,  Oak 
Ridge,  Tenn.     1959.    Contract  W-7405-eng-26. 
I36p.    Order  from  OTS.    52.75.         ORNL-2802 


r 


Some  exact  radiating  solutioas  to  Vlaaov's  equations, 
by  L.  C.  Biedenharn.    Oak  Ridge  National  Labor  - 
atory.  Oak  Ridge,  Tenn.    1959.    Contract  W- 
7405-eng-26.    20p.    Order  from  OTS.    75  cents. 

ORNL-2838 


Kinetic  equations  for  plasma  and  radiation,  by  A. 
Simon  and  E.  G.  Harris.    Oak  Ridge  Nationa  1 
Laboratory,  Oak  Ridge,  'fenn.    [nd.  ]   Contract 
W-7405-eng-26.    33p.    Olrder  from  OTS.  $1.  25. 

ORNL-2880 


Current  sources  for  scaling  magnetic  fields,  by 
S.  C.  Snowdon.    Midwestern  Universities    Re- 
search Association,  Madiison,  Wis.    Dec  59. 


Contract  AT(11 
75  cents. 


■0-384.    2lp. 


Order  from  OTS. 
MURA-535 


The  hard-core  pinch.    Part  j  by  D.  H.  Birdsall, 
S.  A.  Colgate,   and  H.  P.  Furth.    University  of 
California.    Lawrence  Radiation  Laboratory, 
Li vermore,  Calif.    July  39.    Contract  W -7405- 
eng-48.    13p.    Order  from  LC.    Mi  $2.  40, 
ph$3.30.  !  UCRL-5599 


The  hard-core  pinch 
S.  A.  Colgate,   and  H. 


I.  byD, 
Furth. 


H.  Birdsall, 
University  of 


California.    Lawrence  Radiation  Laboratory, 
Livermore,  Calif.    July  39.    Contract  W -7405- 
eng-48.    15p.    Order  frofn  LC.    Mi  $2.  40, 
ph$3.30. 


UCRL-5602 


Criticality  Studies 


Nuclear  calculations  for  the  organic  moderated  ex- 
ponential experiments,  by  J.  J.  McClure.    Atomics 
International,  Division  of  North  American  Avia- 
tion, Inc. ,  Canoga  Park,  Calif.    Mar  59.    8p. 
Order  from  LC.    Mi  $1.^0,  ph  $1.  80. 

NAA-SR-MEMO-3659 


Critical  mass  of  an  QMR  core  using  plate  type  fuel 
elements,  by  H.  C.  Field.    Atomics  International, 
A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Calif.    June  59.    4p.    Order  from 
LC.    MiSl.BO,  ph$1.80L     NAA-SR-MEMO-3980 


Health  and  Safety 


Radiochemical  analysis  of  marine  biological 
samples  following  the  "Redwing"  shot  series  - 
1956,  by  C.  W.  Thomas,  D.  L.  Reid,  and  L.  F. 
Lust.    Hanford  Atomic  Products  Operation, 
Richland,  Wash.    Dec  58.      Contract  W- 31 -109- 
Eng-52.    81p.    Order  from  OTS.    $2.25. 

HW- 58674 


Hanford  environmental  monitoring  annual  report, 
1958,  by  B.  V.  Andersen.    Hanford  Atomic 
■Proaucts  Operation,   Richland,  Wash.    Aug  59. 
Contract  AT(45-1)- 1350.    18p.    Order  from  OTS. 
75  cents.  HW-61676 


Prevention  and  handling  of  radiation  emergencies, 
by  K.  W.  Bahler,  a7  F.  Rupp,   R.  H.   Lafferty. 
Jr.,  J.  W.  Wachter.  and  L.  S.  O'Rourke. 
Union  Carbide  Nuclear  Co. ,  Division  of  Union 
Carbide  Corporation,  Oak  Ridge,  Tenn.  and 
Paducah,  Ky..  and  Goodyear  Atomic  Corp. , 
Portsmouth.  Ohio.    Dec  59.    Contracts  W-7405- 
eng-26and  AT-<33-2)-l.     58p.    Order  from  OTS. 
$2.00.  K-1436 

Measurement  of  radioactive  fallout  air  sedimenta- 
t ion  apparatus,  by  J.  F.  Lakner.    University 
of  California.    Lawrence  Radiation  Laboratory, 
Livermore,  Calif.    July  59.    Contract  W-7405- 
eng-48.    34p.    Order  from  OTS.    $1.00. 

UCRL-5636 


Instruments 


Manipulator  cable  with  constant  stress,  by  J.  H. 
Crimson.    Argonne  National  Laboratory,   Lemont, 
111.    Nov  59.    Contract  W-31-109-eng-38.    44p. 
Order  from  OTS.    $1.25.  ANL-6079 


A  scintillation  transistorized  alpha -beta -gamma 
hand  and  shoe  counter,  by  W.  G.  Spear.    Hanford 
Atomic  Products  Operation,   Richland,  Wash. 
July  59.    Contract  AT(45-1)- 1350.     105p.    Order 
from  OTS.    $2.50.  HW-60631 


An  automatic  analyzing  nnionitor  for  reactor  effluent 
cooling  water,  by  H.  G.  Rieck,  C.  A.  Ratcliffe 
and  L.  C.  Schwendiman.    Hanford  Atomic 
Products  Operation,   Richland,  Wash.    May  59. 
Contract  W-31-109-Eng-52.    69p.    Order  from 
OTS.    $2.00.  HW-61117 


Differential  pressure  safety  device,  by  R,  Holland. 
Atomics  International.    A  Division  of  North 
American  Aviation,  Inc. ,  Canoga  Park,  Calif. 
Jan  59.    Contract  AT(ll-n-GEN-8.    28p.    Order 
from  OTS.    $1.00,  NAA-SR-3867 


The  lid  tank  shielding  facility  at  Oak  Ridge  National 
■    "Laboratory.   Part  III.    Instrumentation^  by  D.  W. 
Cady.    Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.    1959.    Contract  W-7405-eng-26.    58p. 
Order  from  OTS.    $2.00.  ORNL-2587 


On  the  relationship  between  DC  large  signal  current 
gain  and  AC  small  signal  current  gain  for  a  com- 
mon base  transistor  connection,  by  T.  E.  Lom- 
masson.    Sandia  Corporation,  Albuquerque, 
N,  Mex.    Oct  55.    4p.    Order  from  LC.  Mi  $1.80, 
ph$1.80.  SCTM-219-55-53 


Transducer  system  response  tests,  by  R.  Masnovi. 
Wetitinghouse  Electric  Corp.    Atomic  Power 
Division,  Pittsburgh,  Pa.    Oct  58.    26p.    Order 
from  LC.    Mi  $2. 70,  ph  $4.  80. 

WAPD-TH-450 


Metallurgy  and  Ceramics 


Thermodynamic  properties  of  carbides  at  high 

temperatures.    Annual  report  and  renewal  propos- 
al, by  S.  Fujishiro  and  N.  A.  Gokcen.    University 
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of  Pennsylvania,  Philadelphia,  Pa.    Sep  59.    8p. 
OrderfromLC.    Mi  $1.80,  ph  $1.80. 

AECU-4346 


Using  ceramics  and  cermets  in  nuclear  power  re- 
actors,  by  G.  L.  Ploeu.    Knolls  Atomic  Power 
Laboratory,  Schenectady,  N.  Y.    [nd].    21p. 
Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

AECU-4354 


Apparatus  for  measuring  the  thermal  conductivities 
of  metals,  by  S.  T.  Zegler  and  M.  V.  Nevitt. 
Argonne  National  Laboratory,   Lemont,   111, 
Oct  59.    Contract  W-31-109-eng-38.    15p. 
Order  from  OTS.    50  cents.  ANL-5611 


Casting  of  zirconium  containing  small  internal  cooling 
holes,  by  D.  S.  Parker.    General  Electric  Co. , 
Atomic  Product  Division,  Aircraft  Nuclear  Pro- 
pulsion Department,  Cincinnati,  Ohio.    Nov  59. 
Contracts  AT(11-1)-171  and  AF  33(600) -38062. 
Up.    Order  from  OTS.    50  cents.       APEX-538 


High -temperature  irradiation  of  a  zirconium-hydride - 
2  w/o  uranium  alloy,  by  G.  E.  Lamale  and  others, 
battelle  Memorial  institute,  Columbus,  Ohio, 


Dec  59.  Contract  W-7405-eng-92.    37p.    Order 
from  OTS.    $1.25.  BMI-1401 


Effect  of  additions  toZircaloy  on  hydrogen  pickup 
during  aqueous  corrosion,  by  W.  E.  Berry,  E.  L. 
WhiteT  and  F.  W.  Fink.    Battelle  Memorial 
Institute,  Columbus,  Ohio.    Dec  59.    Contract 
W-7405-eng-92.    30p.    Order  from  OTS.  $1.00. 

BMI-1402 


Estimates  of  the  effect  of  bubble  size  on  fuel  element 
swelling,  by  A.  H.  Willis.    General  Electric  Co. , 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.Y.    Sep  59.    Contract  W-31-109-Eng-52. 
13p.    Order  from  OTS.    75  cents.    KAPL-2050 

Prediction  of  high  temperature  tensile  and  creep 
roperties  from  hot  hardness  tests  of  a  Zr-Nb- 
n  alloy,  by  D.  L.  Douglass.    General  Electric 
Co. ,  Knolls  Atomic  Power  Laboratory,  Schenec- 
tady, N.  Y.    Aug  59.    Contract  W-31-109-Eng- 
52.    8p.    Order  from  OTS.    75  cents. 

KAPL-2051 


Measurement  and  interpretation  of  electrical  pro 
perties  of  zirconium  hydride  for  hydrogen -to- 


1 


metal  ratios  between  I.  5  and  2,  by  P.  W.  Bickel. 
Atomics  International.    A  Division  of  North 
American  Aviation,   Inc.,  Canoga  Park,  Calif. 
Jan  60.    Contract  AT(ll-l)-GEN-8.    12p.    Order 
from  OTS.    50  cents.  NAA-SR-4173 


Interim  report  on  the  aluminum  powder  metallurgy 
product  development  program,   by  W.  H.  Friske. 
Atomics  International.    A  Division  of  North 
American  Aviation,  Inc. ,  Canoga  Park,  Calif. 
Jan  60.    Contract  AT(ll-l)-GEN-8.    34  pages. 
Order  from  OTS.    $1.00.  NAA-SR-4233 


Apparatus  for  determining  linear  thermal  expansions 
of  materials  in  vacuum  or  controlled  atmosphere, 
by  S.  D.  Fulkerson.    Oak  Ridge  National  Labor  a  - 
tory.  Oak  Ridge,  Tenn.    [nd].    Contract  W-7405- 
eng-26.    37p.    Order  from  OTS.    $1.25. 

ORNL-2856 


Development  and  properties  of  silver-base  alloys  as 
control  rod  materials  for  pressurized  water  re- 
actors, by  I.  Cohen.     Westinghouse  Electric 
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Order  from  LC  mi  $2.70  ph  $4.80  PB  128748 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
STUDY  AND  INTERPRETATION  OF  .JDW  ANGLE 
FLUCTUATIONS  FROM  THE  RADIO  STAR  CASSI- 
OPEIA AS  OBSERVED  AT  ITHACA,  N.  Y.,  by 
Braulio  Dueno,  25  Sept  1955,  130  p.    Contr    DA36- 
039-SC-56748.   Technical  Report  No.  27  Research 
Report  EE  263. 
Order  from  LC  mi  $6.30,  ph  *  19.80  PB  127744 

David  Sarnoff  Research  Center,  Princeton,  N.  J. 
SOLAR  RESEARCH  STUDIES  FINAL  REPORT 
by  W.  A.  Miller,  15  Dec  1956,  108  p.    DA36-039-SC- 
64-524. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  128626 

Florida  State  U.,  Tallahassee. 
BLUE  HAZE  AND  THE  VERTICAL  STRUCTURE 
OF  THE  MARTIAN  ATMOSPHERE,  by  Seymour 
L.  Hess,  1  Feb  1957,  17  p.    TR  8;  Contr.Nonr-1600 
(00). 
Order  from  LC  mi   $2.40,  ph  $3.30  PB  132491 

Florida  U.  Engineering  and  Industrial  Experiment 

Station,  Gainesville. 
INVESTIGATION  OF   ATMOSPHERIC  RADIO  NOISE. 
SCIENTIFIC  REPORT  NO.   14,  by  A.  W.  Sullivan 
and  P.  J.  Nawrocki,  15  Feb  1957,  31  p.    AF  CRC 
TN  56-984;  AF   19(604) -876. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128812 

Incomplete:    1-age  ill  (with  abstract)  missing,  page 
V  bound  ahead  of  p.  iv. 
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Geophysical  Inst,,  U.  of  Alaska,  College. 
AN  ANALYSIS  OF  THE  SOLAR   AND  LUNISOLAR 
DAILY  VARIATIONS  IN  THE  GEOMAGNETIC 
FIELD  AT  SITKA,   ALASKA   1902-1952,  by  Joseph 
C.  Cain,  Apr  1957.  135  p.    a|FCRC  TR  57-272;  Con- 
tract AF  19(604) -503. 
Order  from  LC  mi   $6.90,  j^  $2.30  PB  128974 

Thesis 


Georgetown  College  Observatory,  Washington, 

D.  C. 
ON  THE  GEODETIC  APPLl 
ECLIPSE,  by  A.  Goldstein. 
Aug  1957.    16  p.    AF   CRC 
19  (604)-880.    AD-113  611 
Order  from  LC  mi  $2.40,  l|3.30 


Technical  Report  No.  1. 


p^  AT  ION  OF  A  SOLAR 
.  F.  Mattingly,  etc., 
R  57-201;  Contr.  AF 


0 


PB  129347 


Georgetown  College  Observatory,  Washington, D.  C. 
ON  THE  RELATION  BETWEEN  PHOTOMETRIC 
OBSERVATIONS  AND  GEOiyiETRIC  POSITIONS  OF 
THE  SUN  AND  MOON  DURiING   A  SOLAR   ECLIPSE, 
PAPER   1,  by  Vera  Cooper  Rubin,  Aug  1957,  24  p. 
AFCRC  TN  57-498;  Contr.  [aF   19(604) -880.   Tech- 
nical Report  4.    7-21-58.    AD-1136G4. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129431 

High  Altitude  Observatory,  Boulder,  Colo. 
FINAL  REPORT,  29  Aug  1*;56,  6  p.    Contr.    Nonr- 
1651(01). 
Order  from  LC  mi  $1.80,  pli  $1.80 


PB  128625 


Naval  Research  Lab.,  Was^hington.  D.  C. 
UPPER  ATMOSPHERE  RESEARCH  REPORT  NO. 
III.    PART  2,   COMPILED  A^JD  EDITED  by  H.  E. 
Newell,  Jr.  and  J.  W.  Siry,  Apr  1947,  38  p.    NRL  R- 
3139. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129164 

Northwestern  U.,  Evanstoi^.  Illinois. 
INVESTIGATION  AND  RESEARCH   IN  ASTRONOMY 
CONSISTING  OF:     MEASURIEMENT  AND  REDUC- 
TIONS OF   RELATIVE  POSltTIONS  OF   DOUBLE 
STARS  FROM  PHOTOGRAPWIC  PLATES,  by  K.  A. 


Strand,  Dec  1956,  4  p.  Contr 


Order  from  LC  mi  $1.80,  pti  $1.80 


Nonr  1711(00). 


PB  132003 


Ohio  State  University  Research  Foundation, 

Columbus,  Ohio. 
ATMOSPHERE  TRANSMISSION  OF  STARLIGHT 
AND  SOLAR  INTENSITY  OBSERVATIONS.  Final 
report  by  Roger  Hosfeld  and  J.  Allen  Hynek,  May 
1957,  7  p.    AFCRC  TR-57-2i6;  Contract  AF  19(604) 
964.    AD- 117  226. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129396 

Redstone  Arsenal,  Huntsville,  Ala. 
EQUATIONS  OF  MOTION  OF  SATELLITE  IN  UP- 
PER REGION  OF   EARTH'S   ATMOSPHERE,  by 
Charles  A.  Lundquisi,  18  Ap-il  1955,  18  p.    RSL 
OML  6M-64. 
Order  from  LC  mi  $2.40,  ph 


PB  128719 


$3.30 
Erratum  sheet  stapled  insid^  front  cover. 

Smithsonian  Institution,  Washington,  D.  C. 
OBSERVATIONS  ON  ABLATION  AND  METALLUR- 
GICAL EFFECTS  PRODUCED  BY  SURFACE 
HEATING  OF  THE  ALGOMA  METEORITE,  by 
Robert  R.  O'Neil,  Sept  24,  1^57,  11  p.    AFOSR-TN- 


57-541;  Contr  AF  18  (600)  -  1596.   Technical  Re- 
port No.  1.  AD- 136  529. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129992 


Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
REFLECTION  AND  TRANSMISSION  AT  A  SHARP- 
LY-BOUNDED IONOSPHERE,  by  I.  W.  Yabroff,  July 
29,  1957,  76  p.    SURPL  TR-1;  AFOSR  TN  57-466; 
Contract  AF  18(603) -126.    AD- 136  457. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  130220 


Texas  A.  and  M.  Research  Foundation,  College 

Station. 
CONNECTIVE  CELL  BANDS  IN  THE  CENTRAL 
AND  EASTERN  UNITED  STATES  AS  OBSERVED 
BY  RADAR,  by  Wayne  Leach,  April  1957,  52  p.    AF 
CRC  TN-57-457;  Contr  AF19(604) -1564,  Scientific 
Report  No.  2.    AD- 117  205 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  128936 

Masters  Thesis  A6  M  Proj.    131,  Ref.  57-18T. 


Utah  University,  Salt  Lake  City,  Utah. 
EXPERIMENTAL  PLAN  AND  INSTRUMENTATION 
FOR  THE  ELECTRON  DENSITY  IN  THE  IONO- 
SPHERE. Final  report,  bv  Obed  C.  Haycock,  Leon  B. 
Linford,  et  al.  May  1957,  132  p.    AF  CRC  TR  57- 
283;   Contr.    AF   19  (604)-348;  AD-117  219. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  129370 

Wright  Air  Development  Center.  Wright-Patter- 
son Air  Force  Base.  Ohio. 
ATMOSPHERIC  EFFECTS  ON  MICROWAVE  RADIO 
PROPAGATION,  by  Paul  B.  Taylor.  Ph.  D., 
Dec  1954.    95  p.    WADC  TR -54-549.    AD-64927. 
Order  from  LC  mi  $5.40.  ph  $15.30  PB  130353 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base,  Ohio 
TROPOSPHERIC  REFRACTIVE  INDEX  MEASURE- 
MENTS IN  EASTERN  COLORADO  DURING  AU- 
GUST 1954,  bv  Chester  A.  Hines    and  Joseph  J.  To- 
bias, Nov  1955.    20  p.    WADC  TR   55-482. 
AD-89093. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130365 

Yerkes  Observatory,  Williams  Bay,  Wis. 
EXQTATION  AND  IONIZATION  BY  SECONDARY 
ELECTRONS  IN  AURORAE,  by  A.  Omholt,  n.  d. 
8  p.    AF  CRC  TN-57-617;  Contr.AFl9(  122) -480. 
AD- 110  099 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132793 

Date  is  1957  or  later. 


BEHAVIORAL  SCIENCES 

Human  Engineering 

All  American  Engineering  Co..  Wilmington.  Dela- 
ware . 

SWIMMER  RETRIEVE  ANALYSIS,  R.  Lees,  Dec  29, 

1955,  51  p.    Contract  Nonr  1507(00). 

Order  from  LC  mi  $3.60,  ph  $9.30  PB  127346 


Applied  Psychology  Corp.,  Washington,  D.  C. 
HUMAN  FACTORS  IN  THE  DESIGN  OF  DESERT 
EQUIPMENl ,  by  H.  J.  Bond  and  R.  J.  Sleight.  Dec 
1954.    81  p.    Contr.  DA-36-034-ORD-1642. 
Order  from  LC  mi  $4.80.  ph  $3.80  PB  129914 

Artie,  Desert.  Tropic  Information  Center,  Air  U- 
niversity.  Maxwell  Air  Force  Base.  Alabama. 

ANALYSIS  OF  SURVIVAL  EQUIPMENT,  by  William 

H.  Allen  and  Paul  H.  Nesbitt,  May  1955.    79  p.    ADT- 

IC  G-105. 

Order  from  LC  mi  $4.50   ph  $12.30  PB  129928 

AU  387 -54 -RSI,  Revised. 

Bureau  of  Naval  Personnel,  Washington,  D.  C. 
SURVIVAL  IN  THE  WATER,  1952,    252  p.    photos, 
diagrs..  tables. 
Order  from  LC  mi  $11.10.  ph  $39.60  PB  132334 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
DYNAMICS  OF  BODY -ARMOR  MATERIALS  UNDER 
HIGH  SPEED  IMPACT,  by  G.  M.  Stewart  and  D.  R. 
Patterson.  29  July  1967,  37  p.    CWLR  2142. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130725 

Contents:    Part  II.    Single  and  triple  microflash  in- 
strumentation for  single  yarn  studies. 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Maryland. 
SOME  HUMAN  ENGINEERING  ASPECTS  OF  THE 
PORTABLE  FLAME  THROWER  GUN,  by  Earl  Da- 
vy.  Apr  1.  1957.    25  p.    CWLR  2104. 
Order  from  LC  mi  $2.70,  ph  S4.80  PB  127601 

Dunlap  and  Associates,  Stamford,  Conn. 
PILOT  PERFORMANCE  WITH  TWO  DIFFERENT 
ATTITUDE  DISPLAYS,  21  July  1955,  24  p.    Contr. 
Nonr- 1076(00).    AD-82868. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  132027 

Electronics  Research  Lab.,  Northeastern  U..  Bos- 
ton, Mass. 
VISUAL  MESSAGE  PRESENTATION,  by  S.  H.  Chang 
and  H.  L.  Stubbs,  31  Mar  1957,  99  p.    AFCRC  TR 
57-150;  Contract  AF  19(604) -1039.    AD-UO  283. 
Order  from  LC  mi  $5.40.  ph  $15.30  PB  128345 

Engineer  Research  and  Development  Labs..  Fort 

Belvoir,  Va, 
SUMMARY  OF  TROPIC  TESTS- 1955  CONDUCTED 
BY  CORPS  OF  ENGINEERS  FIELD  TEST  TEAM 
(TROPIC)  PANAMA  CANAL  ZONE,  Sep  9.  1957. 
31  p.     ERDL  TR   1499. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132523 

Holloman  Air  Development  Center,  Holloman  Air 

Force  Base    N.  Mex. 
A  CRASH -RESTRAINT  DEMONSTRATOR,   S.  T. 
Lewis  and  John  P.  Stapp,  June  1957.    22  p.    HADC  TN 
57-9.    AD-123733. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128416 

Human  Engineering     Lab..  Aberdeen  Proving 

Ground,  Md. 
AN  INTRODUCTION  TO  HUMAN  ENGINEERING, 
Apr  1954.    44  p.    HEL  TM  9. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129953 


Human  Engineering  Lab.,  Aberdeen  Proving 

Ground,  Md. 
IN  VARIOUS  ORDNANCE  EQUIPMENT  UNDER 
THE  DESERT  ENVIRONMENT,  by  Stanley  L.  Reves- 
man,  and  Frederick  W.  Schulze,  17  Feb  1956.    26  p. 
HEL  TM  14. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129963 

Human  Engineering  Lab.,  Aberdeen  Proving 

Ground,  Md. 
PHYSICAL  FORCE  PROBLEMS:     I.  HAND  CRANK 
PERFORMANCE  FOR  VARIOUS  CRANK  RADII  AND 
TORQUE  LOAD  COMBINATIONS,  by  Leon  T.  Katch- 
mar.  Mar  1957.    18  p.    HEL  TM  3-57. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129964 

Human  Resources  Research  Office,  George  Wash- 
ington U.,  Washington,  D.  C. 

SIMPLIFICATION  OF  THE  PANEL  LAYOUT  ON 

STANDARD  SERIES  TANK  RADIOS,  by  Boyd  L. 

Mathers,  July  1957.    13  p.  HHRO  SR  9;  Contr.  DA-49- 

106-qm-l. 

Order  from  LC  mi  $2.40,  ph  «3.30  PB  132401 

Illinois  U. ,  Urbana. 
INTEGRATED  INSTRUMENTS:  A  DRAG  INDICATOR, 
by  Malcolm  L.  Ritchie,  Dec  1955.    11  p.  WADC  TR- 
55-423;  Contr.  AF  33  (616)  3000. 
Order  from  LC  mi  $2.40  ph  $3.30  PB  130363 

Iowa  State  U.,  Iowa  City. 
THE  EFFECT  OF  CLOTHING  ON  CERTAIN  MEAS- 
URES OF  STRENGTH  OF  UPPER  EXTREMITIES, 
by  Katherine  Fox,  June  1957.    38  p.    QMC  EPS -47; 
Contr.  DA -44  - 109 -QM- 1760. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130720 

Iowa  State  U.,  Iowa  City. 
THE  EFFECT  OF  CLOTHING  ON  THE  SPEED  OF 
MOVEMENT  IN  THE  UPPER  EXTREMITY,  by  Mary 
Ellen  McKee,  June  1957.  41  p.    QMC  EPS  48; 
Contr.  DA -44-109,  QM-1760. 
Order  from  LC  mi  $3.30  ph  $7.80  PB  130719 

Naval  Air  Development  Center,  Johnsville,  Penn. 
THE  EFFECT  OF  INFLATION  OF  A  PRESSURE 
SUIT  UPON  PULMONARY  DIFFUSION  CAPAQTY 
IN  MAN.  by  Robert  E.  Forster.  et  al,  1  May  1957, 
22  p.  NADC-MA-5705. 
Order  from  LC  mi  $2.70  ph  $4.80  PB  133767 

Naval  Air  Experimental  Station,  Philadelphia. 

Pa. 
HUMAN  ENGINEERING  INVESTIGATION  OF  THE 
INTERIOR  LIGHTING  OF  NAVAL  AIRCRAFT:  IN- 
VESTIGATIONS INTO  THE  OPTIMAL  CHARAC- 
TERISTICS OF  VISUAL  WARNING  AND  CAUTION 
SYSTEMS.    THE  ATTENTION -GETTING  VALUE 
OF  A  STEADY  LIGHT  AS  A   FUNCTION  OF 
BRIGHTNESS  WITH   RESPECT  TO  RAPIDITY  AND 
RELIABILITY,  by  Howard  F.  Gallup  and  William  O. 
Hambacher,  8  Oct  1956,  25  p.    NAM  AML-301. 
AD-112764 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130838 

TED  NAM  EL  52004,'' Part  9. 


Rochester  U..  N,  Y 
ACCURACY  OF  BISECTION 


EXTENTS  IN  VARIOUS  PLA  MES  OF  MOVEMENT. 


OF  LARGE  ANGULAR 


USING  A  KNOB  CONTROL, 
Tombinscxi,  etc.,  1  Aug  1955, 
17;  Contr.  N6onr-241,  T.  O. 
Order  from  LC  mi  $1.80,  ph 


>y  R.  F.  Green,  J. 
7  p.    SDCTR  241-6- 


Rochester  U.,  N.  Y. 
ACCURACY  OF  KNOB  SETTtlNGS 
OF:    I.  THE  PLANE  IN   WHilCH 
AND  II.  THE  DIAMETER  O 
C.  Twyford,  Jan  1953.  12  p 
6. 
Order  from  LC  mi  $2.40,  ph 


AS  A   FUNCTION 

THE  KNOB  TURNS; 

THE  KNOB  ,  by  Loran 

Cimtract  N6onr-241  T.  O. 


IXED 


Rochester  U.,  N.  Y. 
BUILDING  "FEEL"  INTO 
SURE  FEEDBACK,  SHORT 
THE  INFLUENCE  OF  MI 
SERIES  OF  DISPLACEMENTS 
ford,  Jr.,  Ph.D.  and  Clifford 
1955.    8  p.    Contr.  N66nr-24 
Order  from  LC  mi  $1.80,  ph 


Rochester  U.,  N.  Y. 
THE  EFFECTS  OF   FRICTlt)N 
CY  OF  KNOB  SETTINGS,  b> 
et  al.  Aug  1,  1955.    9  p.  SDC 
Order  from  LC  mi  $1.80,  ph 


Rochester  U.,  N.  Y. 
THE  EFFECTS  OF  INERTI^ 
OF  KNOB  SETTINGS,  by  B 
Jan  1953.    6  p.  SDC-TR  241 
241.  T.  O.  6. 
Order  from  LC  mi  $1.80,  pli  $1.80 


School  of  Aviation  Mediciije,  Randolph  Air  Force 

Base,  Tex. 

THE  AFSAM  COMPENSATORY  BALANCING  TEST 
MODEL  A,  by  R.  B.  Payne,  Nov  1948.    11  p.  A F  SAM 
Proj. -21 -02-011,  Report  No. 


$1.80 


PB  127654 


$3.30 


PB  128976 


C(t)NTROLS.   II.   PRES- 
VOVEMENTS,  AND 
VERSUS  CONSTANT 
,  by  Loran  C.  Twy- 
Seitz,  Ph.D.,  1  Aug 
;  SDC-241-6-25. 
$1.80  PB  128177 


ON  THE  ACCURA- 
P.  Swartz,  R.  F.  Green, 
TR  241-6-14. 
$1.80  PB  127616 


ON  THE  ACCURACY 
Weiss.  R.  F.  Green, 
-9;  Contr.  N  6  ONR  - 

PB  127613 


1.    Test  No.  2. 


Order  from  LC  mi  $2.40,  plj»  $3.30 
Test  No.  2. 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tec. 
AN  ANALYSIS  OF  THE  EFFECTS  OF  AERIAL 
TRANSPORTATION  ON  PA'lENTS.  by  F.  L.  Duff. 
K.  E.  Pletcher.Sep  1948.    1^  p.  AF  SAM  Proj. -21-02- 
035.    Report  No.  1. 
Order  from  LC  mi  $2.40,  p)i  $3.30  PB  130986 

School  of  Aviation  Medicijie,  Randolph  Air  Force 

Base,  Tex. 
THE  RELATIONSHIP  BETWEEN  LEG  STRENGTH, 
LEG  ENDURANCE  AND  0"HER  BODY  MEASURE- 
MENTS, by  E.  R.  Elbel.  Jan  1950.    12  p. 


Order  from  LC  mi  $2.40,  pi  $3.30 
Unnumbered  Proj -No.  Serief . 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDY  ON  THE   EFFICIE>|lCY  OF  AIRCRAFT 
INSIGNIA  AND  AIRCRAFT 
Gerathewohl,  &  H.  Hober,  AUg  1950.    39  p. 
Order  from  LC  mi  $3.00,  pt  $6.30  PB  130976 


PB  130984 


PB  130979 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base.  Tex, 
VISUAL  PROBLEMS  OF  PILOT  IN  PRONE  POSI- 
TION, by  H.  W.  Rose&P.  H.  Ripple,  Aug  1951. 
11  p.  AF  SAM  Proj.  21 -24-011 -Report  1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130970 

Wright  Air  Development  Command,  Wright - 

Patterson  Air  Force  Base,  Ohio. 
THE  PRESENCE  OF  A  DUAL  PERCEPTUAL  SET 
FOR  CERTAIN  PERCEPTUAL -MOTOR  TASKS,  by 
C.  W.  Simon,  June  1954.    33  p.   WADC  TR  54-286; 
Contr.  W33-038  ac-19816. 
AD-52500 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130379 

Wright  Air  Development  Center,  Wright -Patter- 
son Air  Force  Base.  Ohio. 
RESPIRATORY  RESPONSE  TO  OXYGEN  BREATH- 
ING WITH  A    FULL-HEAD  OXYGEN  MASK,  by 
Elizabeth  Comfort  and  Kent  W.  Gillespie,  April  1953. 
19  p.    WADC  TR  53-130. 
AD-23892 
Order  from  LC  $2.40,  ph  $3.30  PB  133696 


Personnel  and  Training 

Adjutant  General's  Office,  Washington,  D.  C. 
DEVELOPMENT  AND  ^VALUATION  OF  PROTO- 
TYPE ARMY   LANGUAGE  PROFIQENCY  TESTS, 
by  T.  F.  Dunn,  V.  M.  Tye.  et  al.    May  1957,    29  p. 
PRB  TRR  1105. 
Order  from  LC  $2.70,  ph  $4.80  PB  130675 

Adjutant  General's  Office,  Washington,  D.  C. 
DEVELOPMENT  OF  ENLISTMENT  SCREENING 
TEST,  FORMS  3  AND  4,  by  M.  A.  Morton,  T.  J. 
Houston  et  ah    May  1957.    13  p.    WD  AGO  PRB  TRR 
1102. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130678 

Adjutant  General's  Office,  Washington,  D.  C. 
DEVELOPMENT  OF  INSTRUMENTS  FOR  SCREEN- 
ING AFQT-5  AND  6  FAILURES,  by  J.  P.  Mundy,  L. 
A.  Meyer,  et  al.    May  1957.    27  p.  graphs,  tables. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130676 

Adjutant  General's  Office,  Washington,  D.  C. 
DEVELOPMENT  OF  THE  ARMED  FORCES 
QUALIFICATION  TESTS   FORMS  5  AND  6,  by  J.  P. 
Mundy,  Leon  G.  Goldstein,  April  1957,  24  p. 
PRB  TRR   1101. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130679 

Adjutant  General's  Office.  Washington,  D.  C. 
EVALUATION  OF  THE  PUERTO  RICAN  SCREEN- 
ING TEST  (ECFA)  AGAINST  SUCCESS  ON  THE 
JOB,  by  K.  F.  Schenkel,  L.  A.  Meyer,  et  al.  June  1957. 
14  p.    PRB  TRR   1106. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130674 

Adjutant  General's  Office,  Washington,  D.  C. 
MENTAL  SCREENING  TESTS   FOR   WOMEN  IN 
THE  ARMED  FORCES,  by  M.  A.  Morton,  T.  J. 
Houston,  et  aL    May  1957.    14  p.  PRB  TRR  1103. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130677 


Adjutant  General's  Office,  Washington,  D.  C. 
SELECTION  OF  ARMY  AND  AIR   FORCE  RE- 
SERVE OFFICER  TRAINING  CORPS  STUDENTS, 
by  Howard  Roy  and  Joyce  Brueckel,  June  1954. 
13  p.  PRB  TRN  28. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128384 

Adjutant  General's  Office,  Washington,  D.  C. 
SELECTION  OF  EXPERIMENTAL  PREDICTORS 
FOR   LONGITUDINAL  VALIDATION  IN  COMBAT 
ARMS,  by  L.  P.  Willemin  and  A.  H.  Birnbaum,  et  al, 
June  1957.    17  p.  PRB  TRN-72. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132551 

Adjutant  General's  Office,  Washington,  D.  C. 
VALIDATION  OF  POTENTIAL  COMBAT  PREDIC- 
TORS:    RESEARCH  PLAN  OF  LONGITUDINAL 
STUDY,  by  L.  P.  Willemin  and  A.  H.  Birnbaum,  et  al, 
June  1957.    11  p.  PRB  TRN-73. 
Order  from  LC  $2.40,  ph  $3.30  PB  132552 

Adjutant  General's  Office,  Washington,  D.  C. 
VALIDATION  OF  POTENTIAL  COMBAT  PRE- 
DICTORS: ZI   RESULTS   FOR  ARMOR,  by  A.  H. 
Birnbaum,  et  al,  July  1957.    17  p.  PRB  TRN  78. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132555 

Adjutant  General's  Office,  Washington,  D.  C. 
VALIDATION  OF  POTENTIAL  COMBAT  PREDIC- 
TORS: ZI   RESULTS   FOR  ARTILLERY,  by  L.  P. 
Willemin  and  N.  Rosenberg,  July  1957.    17  p.  PRB 
TRN-78. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132554 

Adjutant  General's  Office,  Washington,  D.  C. 
VALIDATION  OF  POTENTIAL  COMBAT  PREDIC- 
TORS: ZI   RESULTS   FOR  COMBAT  ENGINEER, 
by  A.  H.  Birnbaum,  et  al.  July  1957.  16  p.  PRB  TRN- 
79. 
Order  from  LC  $2.40,  ph  $3.30  PB  132556 

Adjutant  General's  Office,  Washington,  D.  C. 
VALIDATION  OF  POTENTIAL  COMBAT  PREDIC- 
TORS:   ZI   RESULTS   FOR  INFANTRY,  by  L.  P. 
Willemin  and  N.  Rosenberg,  July  1957.    21  p.  PRB 
TRN-76. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  132553 

Adjutant  General's  Office,  Washington,  D.  C. 
VALIDATION  OF  POTENTIAL  COMBAT  PREDIC- 
TORS IN  OVERSEAS  MANEUVERS,  by  L.  P. 
Willemin,  et  al,  Aug  1957.    21  p.    PRB  TRN-80. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  132557 

Aero  Medical  Lab.,  Wright  Air  Development  Cen- 
ter, Wright -Patterson  Air  Force  Base,  Ohio. 

ORIENTATION  OF  CONTROLS  IN  BILATERAL 

TRANSFER  OF  TRAINING ,  by  L.  D.  Pigg,  July  1954. 

28  p.  WADC  TR  54-376. 

AD-63505. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  130384 

Air  Force  Personnel  and  Research  Training  Cen- 
ter. Lackland  Air  Force  Base,  Tex. 
DEVELOPMENT  OF  AIRMAN  CLASSIFICATION 
BATTERY  AC-2A,  by  Leland  D.  Brokaw  and  George 
G.  Burgess,  June  1957.    43  p.  AFPTRC-TR-57-1. 
AD-131422. 
Order  from  LC  mi   ^3.30.  ph  $7.80  PB  132151 


Air  Force  Personnel  and  Training  Research 
Center.  Lackland  Air  Force  Base,  Tex. 
ESTIMATES  OF   FAILURES  OF  THE  ARMED 
FORCES  QUALIFICATION  TEST,  1956.    by  John 
W.  Merck  and  C.  A.  McMahan,  June  1957.    22  p. 
AFPTRC  TN  57-67. 
AD-126398. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129669 

Air  Force  Personnel  and  Training  Research 
Center,  Lackland  Air  Force  Base,  Tex. 
A  FACTOR  ANALYSIS  OF  THE  AIR   FORCE   FAC- 
TOR   REFERENCE  BATTERY  I.  by  Charles 
Wrigley  and  Joseph  E.  Morsh,  Dec  1956.    18  p. 
A FPTRC-TN -56-137;  Contract  No.  AF  33(038) -25726- 
A. 

AD-098913.  ( 

Order  from  LC  mi  $2.40,  ph  $3.30  '  PB  128107 

Air  Force  Personnel  and  Training  Research  Cen- 
ter, Lackland  Air  Force  Base,  Texas. 
LANGUAGE  APTITUDE  TESTS  AS  PREDICTORS 
OF  SUCCESS  IN  A  SIX-MONTH  RUSSIAN  COURSE, 
by  Francis  D.  Harding,  Jr.,  and  James  T.  Mc Williams 
Jr.,  June  1957.    11  p.  AFPTRC  TN-57-86. 
AD-134206. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129556 

Air  Force  Personnel  and  Training  Research  Cen- 
ter, Lackland  Air  Force  Base,  Texas. 
A  PROPOSAL  FOR  AN  OFFICER  EFFECTIVENESS 
SELECTION  BATTERY  BASED  ON  MEASURES 
OBTAINABLE  DURING  BASIC  AND  ADVANCED 
AFROTC,  by  Ernest  C.  Tupes,  June  1957.    13  p. 
AFPTRC-TN-57  87. 
AD-134207. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129671 

Air  Force  Personnel  and  Training  Research 
Center,  Lackland  Air  Force  Base,  Tex. 
THE  RELATIVE  EFFECTIVENESS  OF  AN  AIR 
FORCE  TRAINING  DEVICE  USED  INTACK  VER- 
SUS WITH  ISOLATED  PARTS,  by  Lewis  E.  Aukes 
and  George  B.  Simon,  June  1957.    22  p.  AFPTRC  TN 
57-77. 
AD-131429. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129668 

Air  Force  Personnel  and  Training  Research 
Center,  Lackland  Air  Force  Base,  Texas. 
A  REPLICATION  STUDY  OF  WORK  GROUP  STRUC- 
TURE AND  TASK  PERFORMANCE,  by  Thornton  B. 
Roby  and  John  T.  Lanzetta,  June  1957.    18  p. 
A  FPTRC-TN -57 -85. 
AD- 134205. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129670 

Air  Force  Personnel  and  Training  Research 
Center,  Lackland  Air  Force  Base,  Tex. 
A   REVIEW  OF  THE  LITERATURE  RELATING  TO 
THE  SCOPE -INTERPRETATION  AND  MAP-READ- 
ING TASKS  OF  THE  AIRCRAFT  OBSERVER,  by 
William  H.  Lichte  and  Robert  G.  Eason,  Aug  1957. 
42  p.  67  refs.    AFPTRC  TN-57-110. 
AD-134231. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  132411 
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Air  Force  Personnel  and  graining  Research 
Center,  Randolph  Air  For:e  Base,  Tex 

A  SCALING  TECHNIQUE  C  ESIGNED  TO  GIVE 

APPROXIMATIONS  TO  FACTOR  SCALES,  by  D.  M. 

Knoell  and  R.  A.  DeGaugh,  ^eb  1957.    21  p.  AFPTRC 

TN  57-21. 

AD-98924. 

Order  from  LC  mi  $2.70,  pll  84.80  PB  128585 


Air  Force  Personnel  and  Training  Research 
Center,  Lackland  Air  Force  Base,  Texas. 
SUPERVISORY  JUOGMENT  AS  A   CRITERION  OF 
AIRMAN  PERFORMANCE,  by  Joseph  E.  Morsh  and 


John  Schmid,  Jr.,  May  1956 

56 

Order  from  LC  mi  $2.40,  pri  $3.30 


14  p.  AFPTRC  TN  56- 


PB  127131 


American  Inst,  for  ResearLh,  Washington,  D.  C. 
THE  DEVELOPMENT  AND   VALIDATION  OF 
SITUATIONAL  PROBLEMS   ffOR  TRAINING  IN 
THOSE  LEADERSHIP  BEHAVIORS  ESSENTIAL  FOR 
EFFECTIVE  PERFORMANCi  AS  A  JUNIOR 
OFRCER,  by  C.  P.  Hahn,  Sipct  1956.    41  p.  Contr. 
Nonr  890(04).  Final  report. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128679 


American  Inst,  of  Resea 
MATERIALS   FOR  THE  TE4M 
RECORD  PROGRAM,  Dec 
onr  370  (08). 
Order  from  LC  mi  $3.90,  ph 


irc  1 


1956 


Supplement  for  use  with  PB  L  2320 


Research 


American  Inst,  for 
THE  TEAM  PERFORMANCE: 
FOR  TEAM  ANALYSIS  ANE' 
Murray  Glanzer  and  Robert 
Contr.  N  7  onr -370  (08). 
Order  from  LC  mi  $3.60,  ph 


Pittsburgh,  Pa. 
RECORD.   AN  AID 
TEAM  TRAINING,  by 
Olaser,  Dec  1956.    58  p. 


Armour  Research  Founda 
DEVELOPMENT  OF  AN  ARCTIC 
HEATING  DEVICE,  by  E.  Gjjory 
Contr.  FDA -19 -129  QM-355. 
Order  from  LC  mi  $4.50,  phi  $12.30 


Courmey  and  Co.  Philadeldh 
PERSONNEL  REPLACEMENT 
ABOARD  DESTROYERS,  Albfe 
tract  Nonr -141 3(00). 
Order  from  LC  mi  $6.30,  ph  $19.80 


Educaticmal  Research  Corji 
AN  EVALUATION  OF  THE 
A  NAVAL  OFFICER  CORRESPONDENCE 
by  W.  J.  E.  Crissy  et  al,  Dec 
Nonr-1625  (00). 
Order  from  LC  mi  $3.30,  ph 


Educational  Testing  Service,  Princeton,  New 

Jersey. 
THE  EFFECTIVENESS  OF 
MECHANICAL  TEST  FOR 
William  G.  Mollenkopf,  1  Jul 
Nonr -694  (00);  NAVPERS  TE 
Order  from  LC  mi  $2.40,  ph 


Pittsburgh,  Pa. 
PERFORMANCE 
62  p.  Contr.  N  7- 


$10.80 


PB  132320S 


$9.30 


PB  132320 


on,  Chicago,  111. 

PERSONNEL 
Sept  1956.    78  p. 


PB  133911 


lia,  Perm. 

AND  TRAINING 
rt  Elkin.    127  p.  Con- 


PB  127402 


Cambridge,  Mass. 
EFFECTIVENESS  OF 

COURSE, 
1956.    45  p.  Contr. 


$7.80 


PB  130606 


USE 


\N  EASIER   "MALE" 
WITH  WOMEN,  by 
1956,    12  p.  Contr. 
56-6. 
$3.30  PB  127J38 


Educational  Testing  Service,  Princeton,  N.  J. 
A  STUDY  OF  SCORES  OTHER  THAN  NUMBER 
RIGHT,  by  William  G.  Mollenkopf,  Jan  1957.    25  p. 
Contr.  Nonr -694  (00); 
Order  from  LC  $2.70,  ph  $4.80  PB  132486 

George  Washington  U.,  Washington,  D.  C. 
IDENTIFICATION  OF  THE  IMPORTANT  SKILLS 
IN  DAYLIGHT  LAND  NAVIGATION,  by  Donald  C. 
Findlay,  et  al.    July  1957.    27  p.  Contr.  DA  44-109 
Qm-650; 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132161 

George  Washington  U.,  Washington,  D.  C. 
A   SURVEY  OF  HUMAN   FACTORS  IN  MILITARY 
NIGHT  OPERATION  (WITH  SPECIAL  APPLICATION 
TO  ARMOR),  by  D.  A.  Gordon,  Nov  1957.    66  p. 
HRRO  SR  11;  Contr.  DA  49-106-QM-l. 
Order  from  LC  mi   $3.90,  ph  $10.80  PB  132528 

Hughes  Aircraft  Co.,  Culver  City,  Calif. 
DESIGN  OF  TWO  FIRE  CONTROL  SYSTEM 
MAINTENANCE  TRAINING  DEVICES,  by  L.  J. 
Briggs  and  W.  E.  DuVall  Sept  1957.    26  p.  Contr. 
(65AF)  41  (657) -83. 
AD-134242. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133857 

Human  Resources  Research  Office,  George 

Washington  U.,  Washingtcm,  D.  C. 
CHANGES  IN  STUDENT  MOTIVATION  AT  AN 
ARMY  TECHNICAL  TRAINING  SCHOOL,  by  Janet 
C.  Heilmann,  Hobart  G.  Osburn,  Etc.    Dec  1955. 
43  p.  HRRO  TR  24. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  132404 

Human  Resources  Research  Office,  George 

Washington  U.,  Washington,  D.  C. 
AN  EXPERIMENTAL  EVALUATION  OF  A  BASIC 
EDUCATION  PROGRAM  IN  THE  ARMY,  by  S. 
James  Goffard,  April  1956.    75  p.  HRRO  TR  28. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  132407 

Human  Resources  Research  Office,  George 

Washington  U.,  Washington,  D.  C. 
ORDNANCE  IFC  ELECTRONICS  MAINTENANCE 
PERSONNEL-ANALYSIS  OF  ACTIVITIES  WITH 
IMPLICATIONS  FOR  TRAINING,  by  Robert  H. 
Kolstoe,  Joseph  C.  Hammock,  et  al,  Sept  1956.    103  p. 
HRRO  TR  31. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  132408 

Human  Resources  Research  Office,  George 

Washington  U.,  Washington,  D.  C. 
A  SIMPLIFIED  METHOD  FOR   RATING  THE  PER- 
FORMANCE OF  STEREOSCOPIC  RANGE   FINDER 
OPERATORS,  by  Howard  C.  Olson  and  Norman 
Willard,  Jr.,  Dec  1956.    23  p.  GWU  HRRO  TR  34; 
Contr.  DA  44 -109 -QM-650. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132409 

Institute  for  Research  in  Human  Relations, 

Philadelphia,  iPa., 
THE  DEVELOPMENT  OF  PROCEDURES   FOR 
EVALUATING  THE   FLEET  PROFIQENCY  OF 
GRADUATES  OF  THE  NAVAL  AIR  TECHNICAL 
TRAINING  SCHOOLS.    FINAL  REPORT,  by  Elliott 
Danzig  and  James  J.  Keenan,  Jr.,  1956.    29  p.  Contr. 
Nonr -1348  (00). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129398 


International  Research  Associates,  New  York. 
A  BASIC  LESSON  PLAN   FOR  THE  TEACHING  OF 
MAP  READING  IN  'iHE  MARINE  CORPS  RESERVE 
(GROUND),  Jan  1957.    126  p.    Contr.  Nonr-1654  (00). 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  132463 

Technical  Report  III. 

International  Research  Associates,  Inc.,  New  York, 

N.  Y. 

AN  EXPERIMENTAL  EVALUATION  OF  PRELIMI- 
NARY MARKSMANSHIP  TRAINING  IN  THE  MA- 
RINE CORPS  RESERVE  (GROUND),  Jan  1957.    171  p. 
Contract  Nonr-l654((X)). 
Order  from  LC  $7.80,  ph  $25.80  PB  132538 

Tech.  report  I,  Proj.  on  Training  problems  in  the 
Marine  Corps  Reserve. 

International  Research  Associates,  Inc.,  New 

York,  N.  Y. 
A  SET  OF  OBJECTIVE  TESTS  OF  MAP  READING 
ABILITY    FOR  USE  IN  THE  MARINE  CORPS  RE- 
SERVE (GROUND),  Jan  1957.    54  p.    Contr.  Nonr- 
1654(00). 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132539 

Technical  report  II,  Project  on  training  problems  in 
the  Marine  Corps  Reserve. 

Ndaintenance  Lab.,  Lowery  Air  Force  Base,  Colo. 
AN  ANALYSIS  OF  THE  SCORING  SYSTEM  FOR 
THE  E-4   FIRE  CONTROL  PERFORMANCE  TEST, 
by  Wilbur  C.  Miller  and  Joel  E.  Greene,  Aug  1957. 
24  p.  AFPTRC  TN-57-109.    AD-134230. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132410 

Research  Report. 

Missouri  U.,  Columbia. 
A  DISCRIMINATORY  STUDY   FOR   CLASSIFICA- 
TION OF  NAVY  AN(P)   SCHOOL  GRADUATES  INTO 
}ikW\  CLASS  "A"  SCHOOL  ASSIGNMENTS,  by 
D.  K.  Ottman,  J.  L.  Ferguson,  et  al.    Oct  1956. 
104  p.  Contr.  Nonr  649(00),  TR-7. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  130654 

Operator  Lab.,  Randolph  Air  Force  Base,  Tex. 
INTERCORRELATIONS  AMONG  LEADERSHIP 
CRITERIA   FOR  A  POPULATION  OF  AIR   FORCE 
INSTRUCTORS,  by  Donald  T.  Campbell,  June  1957. 
11  p.  AFPTRC  TN  57-90. 
AD-134233. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132398 

Psychological  Laboratory,  University  of  Southern 

Cahf.,  Los  Angeles. 
AN  EVALUATION  OF  SHIPBOARD  TRAINING  IN 
OPERATIONS  KNOWLEDGE,  by  G.  L.  Bryan,  n.d., 
41  p.  PL  18;  Contr.  Nonr-228(02). 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128542 

Psychological  Laboratory,  University  of  Southern 

California,  Los  Angeles. 
A   FACTOR -ANALYTIC  INVESTIGATION  OF  THE 
FACTOR  CALLED  GENERAL  REASONING,  by  J.  P. 
Guilford,  N.  W.  Ketmer,  etc.,  Aug  1955.    16  p. 
Contr.  N6onr-23810. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127058 


Psychological  Laboratory,  University  of  Southern 

Calif.,  Los  Angeles. 
A   FACTOR -ANALYTIC  STUDY  OF  VERBAL  ^ 

FLUENCY:  STUDIES  OF  APTITUDES  OF  HIGH- 
LEVEL  PERSONNEL,  by  J.  P.  Guilford  and  P.  R. 
Christensen,  Sept  1956.    43  p.    PL  17;  Contr.  N6onr- 
23810. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128538 

Psychological  Laboratory,  University  of  Southern 

California,  Los  Angeles. 
THE  RELATIONSHIP  BETWEEN  CERTAIN   FACTOR - 
ANALYZED  ABILITIES  AND  SUCCESS  IN  COLLEGE 
MATHEMATICS,  by  John  R.  Hills,  Aug  1955.    16  p. 
Contr.  N6-0NR -23810. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127114 

Studies  of  aptitudes  of  high-level  personnel,  No.  15. 

St.  Louis  University,  Missouri. 
THEMATIC  APPERCEPTION  TEST  RESPONSE 
PATTERNS  IN  THE  PREDICTION  OF  OFFICER 
SUCCESS,  by  E.  D.  Ossorio  and  M.  K.  Rigby,  Mar 
1957.    33  p.  Contr.  N7onr -40802. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133554 

School  of  Aviaticm  Medicine,  Randolph  Air  Force 

Ba  se   Tex 
ADAPTABILITY  SCREENING  OF  FLYING  PERSON- 
NEL, by  P.  Warchel,  Mar  1957.    18  p.  AF  SAM  56- 
62. 

AD-140470.  ^^ 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130050 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Doog   Tex 
ADAPTABILITY  SCREENING  OF  FLYING  PERSON- 
NEL, by  S.  C.  Fulkerson.  July  1957.    18  p.  AF  SAM 
57-106.  ^^^^^ 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  132266 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ADAPTABILITY  SCREENING  OF   FLYING  PERSON- 
NEL.   EARLY   FLIGHT  BEHAVIOR  AS  AN  INDEX 
OF  SUBSEQUENT  ADAPTABILITY  TO  FLYING 
TRAINING,  by  W.  E.  Brown  and  D.  K.  Trites,  Aug 
1957.    21  p.  AF  SAM  R-57-114. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  132772 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base,  Tex. 
AIRCREW  ATTRITION  IN  COMBAT-1.  COMBAT 
EXPECTANCY  AS  A   FUNCTION  OF  THE  MISSION 
NUMBER  OF   FLYERS  BOMBER   COMMAND,  U.  S. 
EIGHTH  AIR   FORCE,  MARCH -JULY  1944,  by  W.  L. 
Dixson  and  Max  Halperin.  May  1951.    42  p.  AFSAM 

21-32-006,  rept.  1. 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  132420 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Fla. 
COMPARISON  OF  LIFE   EXPECTANCY,   PERIOD 
OF  ACTIVE  DUTY  AND  MEDICAL  HISTORY  OF 
FLYING  AND  NON-FLYING  OFFICERS-1920-1947, 
by  S.  J.  Cutler  and  J.  A.  Rafferty,  Jan  1949.    32  p.  AF 
SAM  Proj.  21-02-014-Report  No.  1. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130977 
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School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFECTS  OF  DRUGS  |aND  CONTROLLED 
PROGRESS   FEEDBACK  UPON  TWO-MEMBER  TEAM 

BEHAVIOR,  by  R.  M.  Ritter  ^"  "    "    '^ "'-- 

1957.    8p.    AF  SAM  57-58. 
Order  from  LC  mi  f  1.80,  ph 


md  R.  B.  Payne,  Mar 
«1.80  PB  130074 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFECTS  OF  SCALE 

TEST  SCORES  OF  THE   W^CHSLER  ADULT  IN- 
TELLIGENCE SCALE  AND 

BELLEVUE  INTELLIGENCE  SCALE,  FROM  I,  by 
Samuel  Karson  and  Kenneth 
AF  SAM  57-39. 
Order  from  LC  mi  $1.80,  ph 


AND  PRACTICE  ON 
CHSLER  ADULT 
THE  WECHSLER- 
,  SCALE,  FROM  I 
1.  Pool,  Jan  1957.    5  p. 

$1.80  PB  128473 


School  of  Aviation  Medicin|e,  Randolph  Air  Force 

Base,  Tex. 
HEARING  ACUITY  OF  AIR 
PERSONNEL,  by  Lennart  L. 
AF  SAM  57-73. 
Order  from  LC  mi  $2.40,  pH  $3.30  PB  132261 


FORCE   FLIGHT-LINE 
Kopra,  July  1957.    14  p. 


School  of  Aviation  Mediciije,  Randolph  Air  Force 

Base,  Tex. 
A  STUDY  OF  COMBAT  LEADERSHIP 
FORCE  BY  USE  OF  A  RATING 
Roff,  Feb  1950.    31  p.  AF  Si^  M 
Order  from  LC  mi  $3.00,  pf 


School  of  Aviation  Medicii^e,  Randolph  Air  Force 

Base,  Tex. 
STUDY  OF  TIME  REQUIR 
"64"  EXAMINATION   FOR 
Byrnes,  Sept  1948.    3  p.    AF 
Order  from  LC  mi  $1.80,  pi 


ED  TO  COMPLETE  A 
If  LYING,  by  V.  A. 
SAM  Proj.  21-02-082. 
$1.80  PB  130975 


School  of  Aviation  Medicire,  Randolph  Air  Force 

Base,  Texas. 
SURFACE  TEXTURE  AND 
by  S.  J.  Gerathewohl  and  P.  , 
11  p.  AF  SAM  57-24. 
Order  from  LC  mi  $2.40,  ph 


Tulane  University,  New  Oil 
LEARNING  TASK  AND  MODE 
VARIABLES  IN  USE  OF  THE 
TRAINER,  by  A.  L.  Irion  am 
26  p.  Contr.  AF(657)-13. 
AD-134252. 
Order  from  LC  mi  $2.70,  plJ  $4.80 


Wisconsin  U. ,  Madison. 
COMPARISON  OF  ON  TARGET 
THE  STANDARD  HAND  SO.LE 
SCORING  B-29  SIGHT-CAM$RA 
R.  Sears,  E.  B.  Knouft,  et  al 
NDRC  APP-3;  Contr.  OEMsr 
Order  from  LC  mi  $3.00,  ph 


WisccMisin  U.,  Madison 
TRACKING  PERFORMANCE 
TIME  CONTINUOUSLY  ON 
Archer  and  L.  D.  Wyckoff, 
WADC  TR -54-210;  Contr.  A 
AD-35128. 
Order  from  LC  mi  $2.70,  ph 


IN  THE  AIR 
SCALE,  by  M.  F. 
Proj. -21 -02-013. 
$6.30  PB  130985 


DEPTH  PERCEPTION, 
Cibis,  Apr  1957. 


$3.30 


PB  130054 


eans.  La. 

OF  OPERATION 
SUBJECT-MATTER 
L.  J.  Briggs  Oct  1957. 


PB  133858 


METHOD  AND 
METHOD  OF 
FILM,  by  RcAert 
19  June  1945.    39  p. 

1171.  OSRD-5222. 

$6.30  PB  130738 


AS  MEASURED  BY 
TARGET,  by  E.  J. 
Mar  1954.    22  p. 
18  (600)  54. 


eic 


$4.80 


PB  130369 


Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
TRANSFER  TRAINING  AFTER  TWO  DAYS  OF 
PRACTICE   WITH  ONE  TASK  OR   WITH   VARIED 
TASKS,  by  C.  P.  Duncan  and  B.  J.  Underwood,  Sep 
1954.    21  p.  WADC  TR  54-381;  Contr.  AF  33  (616)- 
308. 

AD-54619. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130385 

Psychology 

Adjutant  General's  Office,  Washington,  D.  C. 
EVALUATION  OF  EXPERIMENTAL  REASONING 
PERCEPTUAL  SPEED  AND  PSYCHOMOTOR  TESTS 
FOR  TRY  OUT  AS  COMBAT  PREDICTORS,  by 
L.  P.  Williams  and  N.  Rosenberg,  Apr  1957.    21  p. 
PRB  TRN  70. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130680 

Adjutant  General's  Office.  Washington,  D.  C. 
PREDICTION  OF  ON -JOB  PERFORMANCE  IN 
GUIDED  MISSILE  CREW  SPECIALTIES,  by  W.  H. 
Helme  and  R.  K.  White,  Feb  1958.  15  p.  PRD  TRN  89. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133940 

Adjutant  General's  Office,  Washington,  D.  C. 
PREDICTION  OF  SUCCESS  IN  PERSONNEL  AND 
ADMINISTRATION  COURSES,  by  I.  A.  Wood  et  al. 
Mar  1956.    12  p.  PRB  TRN-56. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127413 

Adjutant  General's  Office,  Wa,shington,  D.  C. 
SELECTION  AND  STANDARDIZATION  OF  TESTS 
FOR  IMPROVED  COMBAT  APTITUDE  AREAS,  by 
A.  H.  Birnbaum  et  al.    Dec  1957.    18  p.    PRB  TRN  87. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133941 

Adjutant  General's  Office,  Washington,  D.  C». 
VALIDATION  OF  THE  ARMY  PERSONALITY  IN- 
VENTORY AGAINST  A   MILITARY  ADJUSTMENT 
CRITERION,  by  F.  O.  Carleton  and  L.  K.  Burke, 
May  1957,  17  p.  PRB  TRN  71. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130681 

Aero  Medical  Lab.,  Wright  Air  Development 
Center,  Wright -Patterson  Air  Force  Base,  Ohio. 
ON  THE  INTERPRETATION  OF  WORD  FREQUEN- 
CY AS  A   VARIABLE  AFFECTING  SPEED  OF 
RECOGNITION,  by  Davis  H.  Howes  June  1954.    16  p. 
WADC  TR  54  282, 
AD-43066. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129575 

American  Inst,  for  Research,  Pittsburgh,  Pa. 
DESCRIPTIVE   VARIABLES   FOR  THE  STUDY  OF 
TASK-ORIENTED  GROUPS,  by  R.  Glaser,  June  1956. 
17  p.  Contr.  N7onr -37008. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130672 

Antioch  Coll.,  Yellow  Springs,  Ohio. 
EFFECT  OF  ACOUSTIC  NOISE  ON  TIME  JUDG- 
MENT, by  Harry  J.  Jerison  and  Arden  K.  Smith, 
Oct  1955.    17  p.    WADC  TR -55-358;  Contr.  AF  18 
(600)  50. 
AD-99641. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130362 


Applied  Mathematics  and  Statistics  Lab.,  Stanford 

U.,  Calif. 
A  COMPARISON  OF  THREE  MODELS  FOR  A 
HUMPHREYS -TYPE  CONDITIONING  SYSTEM,  by 
Richard  C.  Atkinson,  20  Nov  1956.    12  p.  Ccxitr. 
Nonr  225  (17). 
Order  from  LC  mi  .t2.40,  ph  $3.30  PB  129916 

Applied  Mathematics  and  Statistics  Lab.,  Stanford 

U..  CaUf. 
A  MODEL  OF  RISKLESS  CHOICE,  by  E.  W.  Adams 
and  R.  F.  Fagot,  7  Aug  1956.    65  p.  TR-4;  Contr. 
Nonr-225(17). 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128714 

Army  Medical  Research  Lab.,  Fort  Knox,  Ky. 
DESCRIPTION  OF  HUMAN  ROTATION  DEVICE,  by 
F.  E.  Guedry,  Jr.  and  H.  Kalter.    23  May  1956.    19 
p.  AMRL  Rpt.  242. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128523 

Army  Medical  Research  Lab.,  Fort  Knox,  Ky. 
JUDGEMENTS  OF  VISUAL  VELOCITY  AS  A 
FUNCTION  OF  LENGTH  OF  OBSERVATION  TIME, 
by  A.  G.  Goldstein,  May  24,  1956.    18  p.  AMRL  239. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128806 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 
CHANGES  IN  MUSCULAR  TENSION  DURING 
PSYCHOMOTOR  PERFORMANCE,  by  Lee  W.  Gregg, 
May  1957.    32  p.  QMC  EPS-54;  Contr.  DA-19-129- 
QM-250. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130717 

Connecticut  U.,  Storrs. 
INDIVIDUAL  DIFFERENCES  IN  THE  PERCEPTION 
OF  SYNTHETIC  SPEECH,  by  S.  L.  Witryal  and  W. 
A.  Kaess,  Dec  31,  1956.    12  p.  Contr.  Nonr  1886 
(00). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130946 

Connecticut  U.,  Storrs. 
POSITIVE  AND  NEGATIVE  TAKING  ON  A   FORCED 
CHOICE  AUTHORITORIAN  SCALE,  by  W.  A.  Kaess 
and  S.  L.  Witryol,  Dec  31,  1956.    22  p.  Contr.  Nonr 
1886  (00). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130947 


Connecticut  U.,  Storrs. 
A  STUDY  OF  DEVELOPMENT  CHANGES  IN  CON- 
CEPTUAL AND  PERCEPTUAL  ASSOCIATIVE 
CLUSTERING,  by  W.  A.  Bausfield,  Nov  1956.    8  p. 
Contr.  Nonr -631  (00). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130575 

Frankford  Arsenal,  Philadelphia,  Pa. 
PSYCHOLOGICAL  AND  PHYSIOLOGICAL  EFFECTS 
OF  GUN  BLAST  WITH  SPECIAL  REFERENCE  TO 
RECOILLESS  RIFLES,  by  R.  V.  Nunez  and  R.  J. 
Seidel,  Aug  1957.    31  p.  FALR  18. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132530 

Franklin  Inst.,  Philadelphia,  Pa. 
A  CROSS -SPECTRUM  ANALYZER,  by  George  H'. 
Barnes,  Nov  1955.    37  p.    WADC  TR -55-445;   Contr. 
AF  33  (616)  2804. 
AD-98319. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130364 


Harvard  U.,  Cambridge.  Mass. 
PREPAREDNESS  AND  OCCUPATIONAL  CHOICE, 
by  D.  V.  Tiedman  and  Robert  P.  O'Hara,  Jan  1,  1955. 
to  Nov  30,  1956.    25  p.  Contr.  NSori -07669. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130942 

Human  Resources  Research  Office.  George 

Washington  U..  Washingtcm,  D.  C. 
COMMITTEE  PROBLEM -SOLVING  TECHNIQUES 
AT  THE  NATIONAL  WAR  COLLEGE,  by  Frank 
Restle,  Sept  1954.    53  p.  HRRO  TR   10. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132402 

Human  Resources  Research  Office,  George 

Washington  U.,  Washingtcxi,  D.  C. 
CONSISTENCY  IN  RE-LAYING  AS  A   FACTOR  IN 
TANK  GUNNERY,  by  Leland  E.  Thune  and  Andrew 
J.  Eckles  III,  Dec  1955.     31  p.  HRRO  TR  25. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132405 

Human  Resources  Research  Office,  George 

Washington  U.,  Washington,  D.  C, 
FACTORS  AFFECTING  CREDIBILITY  IN  PSYCHO- 
LOGICAL WARFARE  COMMUNICATIONS,  by  Earl 
R.  Carlson  and  Herbert  I.  Abelson,  July  1956.    61  p. 
HRRO  SR  5. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  132400 

Human  Resources  Research  Office,  George 

Washington  U.,  Washington,  D.  C. 
THE  KAZAKHS:    A  BACKGROUND  STUDY   FOR 
PSYCHOLOGICAL  WARFARE,  by  Lawrence  Krader 
and  Ivor  Wayne,  Nov  1955.    156  p.    HRRO  TR  23. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  132403 

Iowa  State  U. ,  Iowa  City. 
A   REVIEW  OF  SENTENCE  COMPLETION  TECH- 
NIQUES, by  A.  L.  Benton  and  C.  D.  Windle,  15  Feb 
1957.    29  p.    Contr.  Nonr-311(00). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132634 

Iowa  State  U.,  Iowa  City. 
SOME  CHARACTERISTICS  OF  SUI  SENTENCE 
COMPLETION  TESTS,  by  A.  L.  Benton.  15  Oct  1956. 
16  p.  Contr.  Nonr-311(00). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130775 

Maryland  U..  College  Park. 
LEARNING,  RETENTION  AND  RECOVERY  OF 
MEANINGFUL  MATERIAL-A  STUDY  OF  CLUSTER- 
ING IN   FREE  RECALL  BASED  ON  SYNONYMS, 
by  Charles  N.  Cofer.  1956.    11  p.  Contr.  Nonr   595 
(04). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129973 

Maryland  U.,  College  Park. 
LEARNING,   RETENTION  AND  RECOVERY  OF 
MEANINGFUL  MATERIAL-AN  EXPLORATION  OF 
THE  "RECOVERY"  EFFECT  IN  WORD  ASSOCIA- 
TION, by  Charles  N.  Cofer.  1956.    9  p.  Contr.  NcMir 
595  (04). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129977 

*  ■ 

Maryland  U.,  College  Park.. 
LEARNING,   RETENTION  AND  RECOVERY  OF 
MEANINGFUL  MATERIAL-AN  EXPLORATORY 
RETROACTION  STUDY  WITH  CERTAIN  MILLER - 
SELFRIDGE  MATERIALS,  by  Charles  N.  Cofer. 
1956.    8  p.  Contr.  Nonr.  595(04). 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  129975 


H 


*! 


Maryland  U.,  College  Park. 
LEARNING.   RETENTION  AN  )  RECOVERY  OF 
MEANINGFUL  MATERIAL-EVIDENCE   FOR  MEDIA- 
TIONAL  PROCESSES  IN   FRE 
HIBITED  BY  CLUSTERING  O 
Richard  C.  Gonzalez,  Charles 
TR  7  Contr.  Nonr  595(04). 
Order  from  LC  mi  $1.80,  ph  nl-SO 


i  RECALL  AS  EX 

MODIFIERS,  by 
N.  Cofer.  1956.    8  p. 


PB  129979 


Maryland  U.,  College  Park. 
LEARNING.   RETENTION  AND  RECOVERY  OF 
MEANINGFUL  MATERIAL- FURTHER  OBSERVA- 
TIONS ON  THE  RECALL  OF  STORIES  VARYING 
IN  THE  ADJECTIVE -VERB  QUOTIENT,  by  David 
J.  King,  Charles  N.  Cofer.  19^.    22  p.  Contr.  Nonr 
595(04). 
Order  from  LC  mi  $2.40,  ph    13.30 


PB  129981 


Maryland  U.,  College  Park. 
LEARNING.   RETENTION  AN  3  RECOVERY  OF 
MEANINGFUL  MATERIAL-i|NTRODUCTORY 
STATEMENT  AND  A   REVIEW  OF  RELATED 
WORK  AND  OF  THE  STUDIES  OF  THE   FIRST 
EIGHTEEN  MONTHS,  by  Chaj-les  Cofer.  1956.    14  p. 
Contr  Nonr  595(04). 
Order  from  LC  mi  $2.40,  ph  k3.30 


PB  129972 


Maryland  U.,  College  Park. 
LEARNING,   RETENTION  AND  RECOVERY  OF 
MEANINGFUL  MATERIAL-kETROACTlVE  INTER 
FERENCE,   RETENTION  AND  CLUSTERING  IN 
FREE  RECALL,  by  Charles  II.  Cofer.  1956  11  p. 
Contr.  Nonr  595(04). 
Order  from  LC  mi  $2.40,  ph  ||3.30  PB  129974 


■ 


Maryland  U.,  College  Park. 
LEARNING.   RETENTION  AND  RECOVERY  OF 
MEANINGFUL  MATERIAL -IIOME  EXPLORATORY 
OBSERVATIONS  ON  THE  RECALL  OF  STORIES 

^-VERB  QUOTIENT,  by 
1956.    10  p.  Contr. 


VARYING  IN  THE  ADJECTIV 

David  J.  King,  Charles  N.  Cof^r 

Nonr-595(04) 

Order  from  LC  mi  $1.80.  ph  |$1.80 


AhD 


Maryland  U.,  College  Park. 
LEARNING.   RETENTION 
MEANINGFUL  MATERIAL- 
MODIFIERS  ON  THE  ORGANIZATION 
MATERIAL  AS  SHOWN  IN 
RECALL,  by  Richard  C. 
1956.    13  p.  Contr.  Nonr  595 
Order  from  LC  mi  $2.40,  ph 


RECOVERY  OF 
THE  EFFECTS  OF 

OF  VERBAL 
(tLUSTERING  IN   FREE 
,  Charles  N.  Cofer. 


Gon;;alez 

(P4). 
$3.30 


Naval  Research  Lab 
PSYCHOLOGICAL  STUDIES 
HAVIOR.  PART   1,  RATE 
TERISTICS  OF  SIMPLE 
MENTS,  by  L.  V.  Searle,  3 
R-3248. 
Order  from  LC  mi  $2.40,  pi 


Wash 


Naval  Research  Lab 
PSYCHOLOGICAL  STUDIES 
HAVIOR.  PART  II.  A  STUDV 
TION  PATTERN  OF  QUICK 
TIVE  RESPONSES,  by  F.  V. 
mingham,  3  Mar  1948.  16  p. 
Order  from  LC  mi  $2.40. 


Pi 


PB  129980 


PB  129978 


Washington,  D.  C. 

OF  TRACKING  BE- 
AlfJD  TIME  CHARAC- 
COIRECTIVE  MOVE- 
mar  1948.    18  p.    NRL 


$3.30 


PB  129282 


ington,  D.  C. 
OF  TRACKING  BE- 

OF  THE  ACCELERA- 

MANUAL  CORREC- 
Tavlor  and  H.  P.  Bir- 
NRL  R-3249. 

$3.30  PB  129283 


Naval  School  of  Aviation  Medicine,  Naval  Air  Sta- 
tion, Pensacola,  Florida. 

THE  UTILIZATION  OF  STUDENTS  SPARE  TIME 

DURING  WORKING  HOURS,  by  Joseph  de  Rivera. 

6  Jan  1956.    9  p. 

Order  from  LC  mi  $  1.80,  ph  $  1.80  PB  127210 

New  York  U.,  N.  Y. 
EXPERIMENTAL  ANALYSIS  OF  PROBLEM  SOLV- 
ING BEHAVIOR,  by  H.  H.  Kendler,  1  Feb  1957.    8  p. 
Contr.  Nonr-187(00). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132631 

Final  Report. 

Northeastern  U.,  Boston,  Mass. 
SPEECH  ANALYSIS,  by  S.  H.  Chang,  28  Feb  1958. 
35  p.  AF  CRC  TR  58-107;  Contr.  AF  19(604)-2198. 
AD-146814. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133651 

Psycho-Acoustic  Lab.,  Harvard  U.,  Cambridge, 

Mass. 
FINAL  REPORT-1  NOV   1945-31  Mar  1956.    25  Oct 
1956.    17  p.    PNM  70;  Contr.  N5ori-76. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129984 

Project  NR  142-201. 

Psycho-Acoustic  Lab.,  Harvard  U.,  Cambridge, 

Mass. 
PERIODIC  STATUS  REPORT  XXVIII  MAY   16-NOV 
15.  1956.    15  Nov  1956.    17  p.    PNM  71;  Contr.  Nonr- 

1866.  (15).  ^^ 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  129983 

Richardson,  Bellows,  Henry  and  Co.  Inc.,  N.  Y. 
SHOULD  THEORY  PRECEDE  OR   FOLLOW  A 
"HOW-TO-DO-IT"  PHASE  OF  TRAINING,  by  H.  H. 
Edgerton,  31  Dec  1956.    52  p.    Contr.  Nonr  1722  (00). 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  132002 

Rochester  U.    N.  Y. 
ACCURACY  OF  SETTING  CONTROL  KNOBS  AS 
FUNCTIONS  OF  DIRECTIONS  OF   FINAL  MOVE- 
MENT AND  NUMBER  OF  SETTINGS,  by  Russell 
F.  Green  and  S.  D.  S.  Spragg,  Aug  1,  1955.    9  p. 
SDC  TR  241-6-15  Contr.  N6onr-241,  T.  O.  6. 
Order  from  LC  mi  $1.80,  ph  *1.80  PB  128149 

Rochester  LJ     N«  Y» 
THE  EFFECt'uPON  PERFORMANCE  ON  A   FOL- 
LOWING TRACKING  TEST  OF  INTERCHANGING 
THE  DIRECTION  OF  DISPLAY  MOVEMENT  CON- 
TROLLED BY  EACH  HAND,  by  A.  A.  Gerall  an* 
R.  F.  Green,  1  Aug  1955.  8  p.  SDC  TR  241-6-24; 
Contr.  N6onr-24l,  T.  O.  6. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127647 

R  i-v^v»pcfpt*  LJ     NY. 
THE  EFFECTS  OF  CONTINUITY  IN  DISPLAY  AND 
CONTROL  MOVEMENT  RELATIONSHIPS  ON  TWO- 
BAND  TRACKING  PERFORMANCE,  by  R.  F.  Green, 
B.  G.  Andrews,  et  al.    Oct  26,  1953.    9  p.  SDC-TR 
241-6-12;  Contr.  N6onr-241,  T.  O.  6. 
Order  from  LC  mi  $  1.80,  ph  M.80  PB  127614 

Rcxhestjr  U.    N.  Y. 
THE  EFFECTS  OF  Pl^NES  OF  ROTATION  OF 
CONTROL  CRANKS  ON  PERFORMANCE  LEVELS 
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AND  TRANSFER  EFFECTS  IN  COMPENSATORY 
AND  FOLLOWING  TRACKING,  by  R.  F.  Green,  D. 
R.  Goodenough,  et  al.    1  Aug  1955.  10  p.  SDC  TR 
241-6-22;  Contr.  N6onr-241,  T.  O.  6. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127650 

Rochester  U.,  N.  Y. 
THE  EFFECTS  OF  VARYING  DEGREES  OF 
KNOWLEDGE  OF  RESULTS  ON  KNOB  SETTING 
PERFORMANCE,  by  R.  F.  Green,  H.  L.  Zimiles, 
etc.,  1  Aug  1955,    7  p.  SDC  TR  241-6-20;  Contr. 
N6onr-241,  T.  0.  6. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127651 

Rochester  U.,  N.  Y. 
THE  EFFECTS  ON  PERFORMANCE  OF  A  COM- 
PENSATORY TRACKING  TASK  OF  INTERCHANG- 
ING THE  CONTROL  OF  THE  AYES  OF  MOVE- 
MENT BETWEEN  THE  HANDS,  by  Russel  F.  Green, 
1  Aug  1955,  8  p.  SDC  TR  241-6-23;  Contr.  N6onr- 
241  T.  O.  6. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127648 

Rochester  U..  N.  Y. 
TIME-ORDERED    EFFECTS    IN  LONG  SERIES 
OF  KNOB  CONTROL  ADJUSTMENTS,  by  B.  Weiss, 
P.  D.  Coleman,  etc.,  1  Aug  1955.    7  p.  SDC  TR  241- 
6-19;  Contr.  N6onr-241,  T.  O.  6. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127652 

Rochester  U.,  N.  Y. 
TRANSFER  EFFECTS  IN  COMPENSATORY 
TRACKING  RESULTING   FROM  REVERSAL  OF 
THE  DISPLAY -CONTROL  RELATIONSHIP  ON  AL- 
TERNATE BLOCKS  OF  TRIALS,  by  B.  G.  Andreas, 
R.  F.  Green,  etc..  1  Aug  1955.    10  p.  SDC  TR  241-6- 
21;  Contr  N6onr-241,  T.  O.  6. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127649 

Rochester  U.,  N.  Y. 
THE  TRANSFER  OF  TRACKING  SKILL  AS  A 
FUNCTION  OF  TASK  DIFFICULTY  (TARGET 
SIZE),  by  Russel  F.  Green,  Dec  16,  1953.    11  p. 
SDC-TR  241-6-13;  Contr.  N6onr-241,  T.  O.  6. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127615 

St.  Louis  U.,  Mo. 
TWO  SCREENING  PROBLEMS  I.   WOMEN  RE- 
CRUITS II.   DRILL  INSTRUCTORS,  by  Walter  L. 
Williams  and  Marilyn  K.  Rigby,  15  Nov  1956.    13  p. 
Contr.  ONR-NR  151-092.  TR  6-  Dept.  of  Psych. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129911 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
AIRCREW   ATTRITION  IN  COMBAT  II.   COMBAT 
EXPECTANCY  AS  A   FUNCTION  OF  THE  NUMBER 
OF  COMBAT  HOURS  OF   FLYERS,     FIGHTER 
COMMAND,  U.  S.  EIGHTH  AIR   FORCE,   MARCH- 
JULY   1944,  by  W.  L.  Dixson  and  Max  Halperin,  May 
1951.    39  p.  AFSAM  Proj.  21-32-006,  rept.  2. 
Order  from  LC  mi   $3.00,  ph  $6.30  PB  132422 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFECT  OF  INCIDENTAL  PERIPHERAL 
CUES  ON  DISCRIMINATION  LEARNING  IN 


MONKEYS,  by  W.  Lynn  Brown  and  Richard  M.  Carr, 

June  1957.    4  p.  AF  SAM  57-111. 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  132175 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ESTIMATING  CORRELATION  IN  A  NORMAL 
BIVARIATE  POPULATION  WHEN  OBSERVED 
VALUES  OF  ONE  VARIATE  ARE  OBTAINED  ONLY 
FOR  A  SELECTED  SUBSET  OF  OBSERVED 
VALUES  OF  THE  OTHER  VARIATE,  by  D.  F. 
Votaw,  Jr.,  June  1949.    lip.  AF  SAM  Proj.  21-02-095. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132229 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
REPRESENTATION  OF  LOCALITY  IN  A  BIOLOGIC 
INFORMATION  SYSTEM,  by  C.  M.  WilUams,  May 
1957.    8  p.    AF  SAM  57-96. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130079 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
SKILL  FATIGUE  AS  A   FUNCTION  OF  WORK-REST 
DISTRIBUTION,  by  Robert  B.  Payne  and  George  T. 
Hauty,  Ph.D.,  July  1957.    6  p.  AF  SAM  57-140. 
Order  from  LC  mi  $1.80,  ph  1.80  PB  132515 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
SOME  RELATIONS  BETWEEN  ACQUIRED  AUTO- 
NOMIC AND  MOTOR  BEHAVIOR  DURING  AVOID- 
ANCE CONDITIONING,  by  Philip  J.  Bersh,  Joseph  M. 
Notterman,  May  1956.    8  p.    AF  SAM  56-80. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127293 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STATISTICAL  EVALUATION  OF  THE  EXPERI- 
MENTAL ARMA  OF  WORLD  WAR   II,  by  J.  A. 
Rafferty  and  W.  L.  Deemer,  Jr.,  Aug  1949.    11  p. 
AF  SAM  Proj.  21-02-097  Report  No.  2. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132228 

Syracuse  U.,  N.  Y. 
STUDIES  IN  CONFORMITY  BEHAVIOR,  by  Francis 
J.  Di  Vesta  Feb  1,  1957.    39  p.    AFOSR  TN  57  138; 
Contract  AF  18(603)  20.  Technical  Note  No.  1. 
AD-120,495. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129616 

Tufts  Coll.,  Medford,  Mass. 
STUDIES  IN  GROUP  BEHAVIOR,  by  W.  C.  Schutz, 
Aug  1953.    54  p.    Contr.  Nonr  49403. 
Order  from  LC  mi  $3.60,  ph  *9.30  PB  132069 

• 

Tulane  U.,  New  Orleans,  La. 
STUDIES  ON  THE  EFFECT  OF   FLICKERING 
LIGHT  ON  HUMAN  SUBJECTS,  by  L.M.N.  Bach,  C. 
J.  Sperry,  Jr.,  and  j.  T.  Ray,  June  30,  1956.    104  p. 
Contr  DA -44 -009 -eng -2448. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  129971 

Virginia  Polytechnic  Inst.  Blacksburg. 
STATISTICAL  ANALYSIS  OF  MILITARY  RISKS 
RESULTING   FROM  EXTREME  ENVIRONMENTAL 
CONDITIONS,  Aug  1956.    39  p.    Contr.  DA  44-109 
QM-1488. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130424 
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Virginia  U..  Charlottesville 
THE  CONCEPT  OF  RESPONSE 
APPLIED  TO  DIAL  READING, 
and  William  A.  Lee,  April  195 
54-364;  Cootr.  W33-038-ac-2 
Order  from  LC  mi  $2.40,  ph  $ 


RESTRICTION 
by  Melvin  Freiiag 
17  p.  WADC  TR- 
1^69.  AD-85566. 

30  PB  129657 


Virginia  U.,  Charlottesville. 
THE  INFLUENCE  OF  CATEGORICAL 
THE  IDENTIFICATION  OF   Vl^UA 
WORDS  SELECTED   FROM  A 
GANIZED  POPULATION,  by  Ri 
R.  Starling  Reid,  et  al.    Apr 
TR -53-311;  Contr.  W33-038-ac 
Order  from  LC  mi  $2.40,  ph  $ 


CUING  ON 
LLY  DISTORTED 
LOGICALLY   OR- 
;hard  H.  Henneman, 

19  p.    WADC 
-21269.    AD-85567. 
i.30  PB  129569 


19  35 


Virginia  U.,  Charlottesville. 
THE  INFLUENCE  OF  COMPL 
ON  THE  RELATIVE  EFFICIENCY 
AND  VISUAL  MESSAGE  PRES 
Starhng  Reid  and  WilUam  H 
WADC  TR  54-288;  Contr.  W33 
AD-88065. 
Order  from  LC  mi  $2.40,  ph  % 


IX  TASK  VARIABLES 

OF  AUDITORY 
iNTATION,  by  L. 

se,  Apr  1955.    15  p. 
038)-ac-21269. 


Mor 


J.  30 


Virginia  U.,  Charlottesville 
THE  INFLUENCE  OF  MESSAGE 
AND  MESSAGE   FAMILIARITY 
and  William  A.  Lee.    Apr  1955 
W33(038)-ac  21269.    AD-88793 
Order  from  LC  mi  $2.70,  ph  $jl.80 


Virginia  U.,  Charlottesville 
THE  INFLUENCE  OF  MESSAGE 
DISTRACTING  TAX  COMPLEXITY 
Henneman  and  Thomas  L.  MatHews 
WADC  TR  54  145;  Contr. 
AD-88329. 
Order  from  LC  mi  $2.70,  ph  $|4.80 


Virginia  U.,  Charlottesville 
THE  INFLUENCE  OF  SENSORY 
CUING  ON  THE  IDENTIFICA 
PRESENTED  DISTORTED  WOflDS 
Long  and  William  D.  Garvey 
WADC  TR  54-361;  Contr.  W3; 
AD-85565. 
Order  from  LC  mi  $2.70,  ph  % 


PB  129573 


DISTORTION 
by  James  G.  Holland 
24  p.    Contract 


PB  129572 


LENGTH  AND 
by  Richard  H. 
Apr  1955.    21  p. 
W33<038)-ac -21269. 


PB  129577 


CHANNEL  OF 
ION  OF  AURALLY 
by  Eugene  R. 
1955.    26  p. 
(038)-ac-21269. 


A  )r 


4.80 


PB  129570 


Virginia  U.,  Charlottesville 
THE  ROLE  OF  SETTING  CUSS  IN  REDUCING 
THE  SIMULTANEOUS  LOCATION  AND  IDENTIFI- 
CATION AMBIGUITY  OF  LE'TER  PATTERNS,  by 
Eugene  R.  Long  and  William  L.  Garvey.    April  1955. 
23  p.  WADC  TR  54  289;  Contr,  W33(038)-ac-21269. 
AD-85564. 
Order  from  LC  mi  $2.70,  ph  It4.80  PB  129574 


Virginia  U.,  Charlottesville 
THE  INFLUENCE  OF  SETTl 
UAL  RESPONSES  MADE  TO 
STRUCriONS  MESSAGES,  by 
and  Norman  R.  Outcalt,  Apr 
TR -54-365;  Contr.  W33-038- 
AD-90893. 
Order  from  LC  mi  $2.40,  ph  |3.30 


<G  CUES  ON  MAN  - 
FOLLOWING -IN - 
Richard  H.  Henneman 


n55 


ac- 


18  p. 
21269. 


WADC 


PB  129656 


Virginia  U.,  Charlottesville, 
THE  ROLE  OF  SPATIAL  CUING  AS  A  RESPONSE - 
LIMITER   FOR  LOCATION  RESPONSES,  by  Eugene 
R.  Long  and  William  A.  Lee,  Dec  1953.    21  p. 
WADC  TR  53-312  Contr.  W33-038-ac-21269. 
AD-34516. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129578 

Virginia  U.,  Charlottesville. 
THE  ROLE  OF  STIMULUS  AMBIGUITY  AND 
DEGREE  OF  RESPONSE  RESTRICTION  IN  THE 
RECOGNITION  OF  DISTORTED  LETTER  PAT- 
TERNS, by  Eugene  R.  Long,  et  al..  May  1954.    22  p. 
WADC  TR  54-147;  Contract  W33-038-ac-21269.     ; 
AD -48906.  I 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  129576 

Virginia  U.,  Charlottesville.  ^  •' 

THEORETICAL  CONSIDERATIONS  AND  EXPL'^-*^ 
RATORY  INVESTIGATION  OF  "SET"  AS  RE- 
SPONSE RESTRICTION,  by  Eugene  R.  Long, 
Richard  H.  Henneman  et  al.    Dec  1953.    28  p.  WADC 
TR  53-311  Contr.  W33(038)-ac-21269. 
AD-34517. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129579 

Washington  U.,  Seattle. 
AN  ANALYTICAL  AND  EMPIRICAL  EXAMINATION 
OF  SOME  PROPERTIES  OF  IPSATIVE  MEASURES, 
by  W.  V.  Clemans,  Oct  1956.    95  p.  Contr.  Nonr- 
477(08). 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130250 

Washington  U.,  Seattle. 
CUMULATIVE  CALCULATIONS  OF  REGRESSION 
CONSTANTS,  by  W.  M.  Meredith,  June  1956.    67  p. 
Contr.  Nonr -477(08). 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128617 

BIOLOGICAL  SCIENCES 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
CARE  AND  MANAGEMENT  OF  A  MACACA 
MULATTA  MONKEY  COLONY,  by  R.  J.  Young  and 
B.  D.  Fremming,  Feb  1957.    12  p.  AF  SAM  57-49. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130067 

Psychiatry 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
NEUROPSYCHIATRY   FOR  THE   FLIGHT  SURGEON, 
by  John  C.  Mebane  M.D.,  Sept  1956.    229  p. 
Order  from  LC  mi  $9.90,  ph  $34.80  PB  130960 

Anatomy  and  Physiology 

Aero  Medical  Lab.,  Wright  Air  Development 
Center,  Wright-PattersOT  Air  Force  Base,  Ohio. 
CRITERIA   FOR  SHORT  TIME  EXPOSURE  OF 
PERSONNEL  TO  HIGH  INTENSITY  JET  AIRCRAFT 
NOISE,  by  K.  M.  Eldred.  Sept  1955.    29  p.  WADC 
TN-55-355. 
AD-84553. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130807 
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Aero  Medical  Lab.,  Wright  Air  Development 
Center,  Wright-Patterscm  Air  Force  Base,  Ohio. 

DESIGN  PROPOSALS   FOR  ARMED  FORCES  RE- 

SUSCITATOR  KITS,  by  H.  Seeler,  Dec  1956.    19  p. 

WADC  TR -56-632. 

AD-110647. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  129636 

Air  Force  Cambridge  Research  Center,  Mass. 
THE  ANALYSIS  OF  CLIPPED  SPEECH,  by  Friedrich 
Vilbig,  Oct  1956.    23  p.  AF  CRC  TR-56-120. 
AD-110144. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128334 

Armed  Forces-NRC  Committee  on  Hearing  and 

Bio-Acoustics,  Washington,  D.  C. 
CHABA  THIRD  ANNUAL  REPORT,  by  Hallowell 
Davis,  Donald  H.  Eldredge,  et  al.  31  May  1956.    40  p. 
CID  TR  9;  Contr.  Nonr  1151(01). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127716 

Armed  Forces-NRC  Vision  Committee,  Washing- 
ton, D.  C. 
THE  EFFECT  OF  PRE-EXPOSURE  ON  DARK 
ADAPTATION.    AN  ANNOTATED  BIBLIOGRAPHY, 
by  Patricia  I.  McBride,  Dorothea  E.  Johannsen,  etc. 
June  1955.    73  p.  tables. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128676 

Army  Medical  Nutrition  Lab.,  Denver,  Colo. 
CALORIC  INTAKE   FOR  PROLONGED  HARD  WORK 
IN  THE  COLD,  by  B.  E.  Welch  et  al.,  22  Mar  1957. 
31  p. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133770 

USAMNL  Subproject  No.  1-10. 


Army  Medical  Nutrition  Lab.,  Denver,  Colo. 
THE  EVALUATION  OF  ENERGY   EXPENDITURE 
BY  INDIRECT   CALORIMETRY,  by  A.  D.  Rankin  and 
Frank  Koniski  16  Aug  1956.    17  p.  CMR  MN  118. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127907 


Army  Medical  Research  Lab.,  Fort  Knox,  Ky. 
THE  EFFECTS  OF  NOISE  ON  WORK  OUTPUT  AND 
PHYSIOLOGICAL  ACTIVATION,  by  M.  M.  Helper, 
25  Mar  1957.    28  P.    AMRL  R-270. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132783 


Army  Medical  Research  Lab.,  Fort  Knox,  Ky. 
THE  INFLUENCE  OF  INTENSE  NOISE  ON  PER- 
FORMANCE OF  A  PRECISE   FATIGUING  TASK,  by 
M.  Loeb,  5  Apr  1957.    13  p.  AMRL  R-268. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  132782 

U.  S.  AMRL  Proj. -6-95-20-001  Subtask,  Noise  and 
Vibration  Problems. 


Aviation  Medical  Acceleration  Lab.,  Naval  Air 

Development  Center,  Johnsville.  Pa. 
DETERMINATION  OF  CEREBRAL  BLOOD  FLOW 
USING  RADIOACTIVE  KRYPTON,  by  B.  M.  Lewis 
and  S.  S.  Kety,  20  Feb  1956.    41  p.  NA  DC  MA  5601; 
NAVMED  P  8  Project  NM  001  100  301; 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127713 


Aviation  Medical  Acceleration  Lab.,  Naval  Air  Dev. 

Center,  Johnsville,  Pa. 
A   METHOD  FOR  THE  IN  SITU  STUDY  OF  AORTIC 
ELASTICITY  IN  THE  DOG,  by  Richard  W.  Lawton, 
Leon  C.  Greene.    Feb  27,  1956.    15  p.  NADC  MA 
5603  Proj.  NM  001  100  315,  Report  2; 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127712 

Bowman  Gray  School  of  Medicine,  Wake  Forest 

Coll.,  Winston  Salem,  N.  C. 
THE  RELATIONSHIP  OF  LYMPHOCYTES  WITHIN 
THE  SPIDERMIS  TO  THE  AMOUNT  OF  EPIDER- 
MAL PROLIFERACTIVE  ACTIVITY,  by  Warren 
Andrew,  30  Nov  1956.    14  p.    Contr  Nonr  1092. 
Order  from  LC  mi  $2.50,  ph  $3.30  PB  129934 

Annual  Progress  Report. 

California  Inst,  of  Tech,  Pasadena. 
FACTORS  STIMULATING  PRODUCTION  OF  HEMO- 
GLOBIN AND  RED  CELLS,  Dec  14,  1956.    4  p.  Contr. 
Nonr -220(09). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130626 

California  Inst,  of  Tech.,  Pasadena. 
STUDIES  OF  MECHANISMS  OF  TOLERANCE  TO 
TISSUE  TRANSPLANTS,  by  Ray  D.  Owen.    26  Dec 
1956.    8  p.    Contr.  Nonr -220(20). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130926 

California  U.,  Berkeley. 
THE  NATURE  OF  BURN  SHOCK,   FINAL  SCIEN- 
TIFIC REPORT,  by  N.  Pace  and  S.  F.  Cook,  30  Sep 
1954.    20  p.  Contr.  N7onr -295(44). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133553 

Chemical  Corps  Medical  Lab.,  Army  Chemical 

Center,  Maryland. 
THE  EFFECT  OF  HYALURONIDASE  ON  ATRO- 
PINE ABSORPTION,  by  Charles  Harris  and  Bernard 
S.  Cohen,  July  1952.    14  p.  MCLR-123. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129675 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
ADHERENCE  OF  WATER  TO  THE  SKIN,  by  F.  N. 
Craig,  W.  H.  Salterfield  II,  etc.,  June  17,  1957.    12  p. 
CWLR  2129. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129368 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
A  COMPARISON  BETWEEN  THE  BREAKING  POINT 
OF  TWO  BREATH  HOLDS  SEPARATED  BY  A 
SINGLE  INSPIRATION  (U),  by  Stephen  M,  Cain  and 
C.  Maxson  Greenland,  July  29,  1957.    17  p.  CWLR 
2139. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130011 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
THE  EFFECT  OF  GB  ON  DARK  ADAPTATION  IN 
MAN,  by  L.  S.  Rubin  and  M.  N.  Goldberg.  Aug  7,  1957. 
21  p.  CWLR.  2155. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130727 

Chemical  Warfare  Labs.,    Army  Chemical  Center, 

Maryland. 
THE  PISCINE  HEART,  by  Charles  G.  Wilber,  15 
Mar  1957.    21  p.  CWLR  2103. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127080 
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Chemical  Warfare  Labs.,    iirmy  Chemical  Center, 

Maryland . 
PROPHYLACTIC  AND  THERAPEUTIC 
NESS  OF  SOME  OXIMES  ACklNST 
OF  INHALED  GB  VAPOR  IN 
Koon,  Norman  B.  Billups,  etc. 
CWLR-2I46. 
Order  from  LC  mi  $2.40,  ph 


t;3.30 


Chemical  Warfare  Labs.,  AJrmy  Chemical  Center, 

Md. 
A   REVIEW  OF  HAMSTER  N 
Appleman,  Mar  4,  1957.    18  p 
Order  from  LC  mi  $2.40,  ph 


Children's  Hospital,  Philad^lph 
ANTI-HAPTEN  ANTIBODIES, 
PERIOD  15  MAY  1951  TO 
Fred  Karush,  Sep  1956.    6  p. 
Order  from  LC  mi  $1.80,  ph 


Cornell  U.,  Ithaca,  N.  Y, 
CONTINUOUS  PERSPECTIVE 
AND  THE  PERCEPTION  OF 
James  J.  and  Eleanor  J.  Gibso^ 
Contr.  NONR  401  (14). 
Order  from  LC  mi  $2.40,  ph 


Cornell  U.,  Ithaca,  N.  Y. 
(1)  THE  EFFECTS  OF  WINlK)WS 
ON  MATCHE     OF  OBJECTIYE 
DISTANCE  CONSTANCY.   (3 
STUDY  OF  VISUAL  TRANSIiATORY 
O.  W.  Smith  and  J.  J.  Gibson, 
Nonr  401(14). 
Order  from  LC  mi  $2.70,  ph 


JUDGMENT  OF 


Cornell  U.,  Ithaca. 
INTERACTION  EFFECTS  Ih 

CURVATURE,  by  O.  W.  Smitli  and  P.  C.  Smith,  Mar 
1957.    26  p.  Contr.  Nonr  401(14). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132741 


EFFECTIVE- 
LETHAL  DOSES 
RATS,  by  William  S. 
22  July  1957.    19  p. 


JTRITION,  Robert  D. 

CWLR  2087. 
3.30  PB  127311 


ia.  Pa. 
FINAL  REPORT   FOR 
ER  30,  1955,  by 
:ontr.  Nonr  453(00). 
11.80  PB  129328 


TRANSFORMATIONS 
RIGID  MOTION,  by 
,  Sep  1956.    20  p. 


«3.30 


PB  128695 


OF  TWO  SIZES 
VELOQTY.    (2) 
APPARATUS   FOR  THE 

MOTION,  by 
Sep  1956.    24  p.  Contr. 


$4.80 


PB  128646 


Cornell  U.,  Ithaca,  N.  Y. 
JUDGED  DISTANCE  AND 
O.  W.  Smith,  Sep  1956.    25  p 
Order  from  LC  mi  $2.70,  ph 


SI^E  CONSTANCY,  by 
Contr.  Nonr  401(14). 
$4.80  PB  128783 


Cornell  U.,  Ithaca,  N.  Y. 
A  NEW  EXPLANATION  OF 
TRANSPaSITION  PHENOMENON 
L.  Sherlock,  Sep  1956.    14  p 
Order  from  LC  mi  $2.40,  ph 


rrHE  VELOQTY 

by  O.  W.  Smith  and' 
Contr.  Nonr  401(14). 
$3.30  PB  128700 


Human  Engineering  Lab., 

Ground,  Md. 
VISUAL  EFFICIENCY  UND 
TIONS,  by  Leon  T.  Katchma 
1956.    36  p.  HEL  TM  20. 
Order  from  LC  mi  $3.00,  ph 


Aberdeen  Proving 


Illinois  U.,  College  of 
PHYSIOLOGICAL  TESTS  A 
PINE  ABSORPTION,  by 
Miller,  Etc.  Mar  1954.    20 
CML-2395;  MLCR  26. 
Order  from  LC  mi  $2.40,  ph  $3.30 


p. 


Ingeniors  Vetenskaps  Akademien  (Sweden). 
STUDIES  ON  THE  CIRCULATION  IN  ORGANIC 
SYSTEMS  WITH  APPLICATIONS  TO  INDICATOR 
METHODS,  by  Bengt  Joel  Andersson,  1957.    18  p. 
Acta  Polytechnica  229  (1957). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  134216 


PB  129674        Physics  Including  Nucleonics  Series  Vol.3  No.  11. 


:R   DESERT  CONDI - 
,  Robert  E.  Jelinek, 


$6.30 


PB  129962 


Medicine,  Chicago. 

INDEX  OF  ATRO- 
Charlles  W.  Frye,  Robert  D. 
Contr.  DA  18-108- 


PB  12%76 


Innsbruck  U.,  (Austria). 
AUDITORY  GUIDANCE  STUDIES,  by  I.  Kohler, 
1  July  1956.    64  p.    AF  OSR  TR  56-43;  Contr.  AF 
61  (514) -889.    AD-97077. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  127084 

Instituto  Nazionale  di  Ottica,  Florence  (Italy). 
BASIC  RESEARCH  IN  THE   FIELD  OF  VISION,  by 
Lucia  Ronchi  and  Marcella  Bittini,  N.  D.  15  p. 
EOARDC-TN-57-10  AFOSR-TN-57-203  Contr. 
AF61(514)-634  C.    AD-126500. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127681 

Sponsored  by  OSR  ARDC. 

Instituto  Nazionale  Di  Ottica,  Florence  (Italy). 
BASIC  RESEARCH  IN  THE   FIELD  OF  VISION, 
by  Lucia  Ronchi  Rositani  and  Marcella  Bittini,  Jan 
1958.    16  p.    AF  OSR  TN  58-208;  Contr.  A F  61(052)- 
17.    AD-152249. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133685 

Johns  Hopkins  U.,  Baltimore,  Md. 
A   VELOCITY  MODULATED  RASTER  DISPLAY 
FOR  BRIGHTNESS  DISCRIMINATION  STUDIES,  by 
Dale  M.  Barger  and  Robert  G.  Roush,  Aug  1953.   9  p. 
WADC  TR  53-249;  Contr.  AF  33(038) -22642. 
AD-23712. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  133690 

THE  COLLECTION,  PRESERVATION  AND  SERO- 
LOGICAL COMPARISON  OF  RESPIRATORY  PRO- 
TEINS (HEMOCYANINS)  AND  OTHER  TISSUE  PRO- 
TEINS OF  MARINE  ORGANISMS,  by  Charles  A. 
Leone  and  Alvin  Wiens,  Jan  1956.    6  p.  Contr.  Nonr- 
58303. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127192 

Louisville  U.,  Ky. 
MOVEMENT  ANALYSIS  OF  THE  PERFORMANCE 
OF  A  SIMPLE  PERCEPTUAL -MOTOR  TASK  UNDER 
VARIOUS  CONDITIONS,  by  Robert  B.  Ammons  and 
Carol  H.  Ammons,  Apr  1954.    25  p.  WADC  TR  54-36 
Contr.  AF  33(038)  10196. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128428 

Medical  College  of  Virginia,  Richmond. 
THE  EFFECT  OF  ESERINE  AND  GAMMEXANE 
ON  THE  ABSOLUTELY  AND  RELATIVELY  RE- 
FRACTORY PERIOD  OF  TURTLE  HEART  STRIPS 
AND  THE  EFFECT  OF  GAMMEXANE  ON  THE 
SPONTANEOUSLY  BEATING  FROG  HEART  AND 
(Technical  Report  No.  1.),  (A  STUDY  OF  THE  EF- 
FECTS OF  THE  NEUTRAL  ALKALOID  RYANODINE 
ON  SKELATAL  MUSCLE  AND  OTHER  TISSUES. 
(Technical  Rept.  No.  2),  by  R.  W.  Ramsey,  14  June 
1956.    Contract  N6  onr  198. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127365 
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Michigan  U.,  Ann  Arbor. 
STUDIES  OF  ALLEGED  D.  C.  ELECTROSENSITl- 
ZATION  OF  NIGHT  VISION,  by  R.  L.  DeValois  and 
0.  T.  Law,  Jan  1956.    32  p.  2 144 -56 -T;  Contr.  DA- 
36-039 -SC-52654. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130590 

Naval  Radiological  Defense  Lab.,  San  Francisco. 

Calif. 
AN  APPARATUS   FOR  EXPOSING  MICE  TO  RADIO- 
ACTIVE AEROSOLS,  by  J.  C.  Sherwin.  R.  K.  Fuller, 
et  aL    2  Feb  1956.    18  p.  NRDL  TR  78. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129959 

Naval  Researcn  Laboratory  Field  Station,  Boston, 

Mass. 
THE  EFFECTS  OF  VIDEO  MIXING  RATIO  AND 
LIMITING  ON  SIGNAL  THRESHOLD  POWER,  by 
5.  G.  Sydoriak,  Feb  1946.    39  p.  Report  R-3008. 
Order  from  LC  mi  $3.00,  ph  <*6.30  PB  129266 

Ohio  State  U..  Research  Foundation,  Columbus. 
ANATOMICAL  AND  PHYSIOLOGICAL  EFFECTS 
OF  RAPID  DECELERATION,  by  Alfred  F.  Fasola 
and  Rollo  C.  Baker,  Aug  1955.    109  p.    WADC 
TR54-218;  Contr  AF  33  (038) -19727. 
AD-92025. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  130370 

Ohio  State  University  Research  Foundation, 

Columbus. 
THE  RELATIVE  INTELLIGIBILITY  OF  SPEECH 
RECORDED  SIMULTANEOUSLY  AT  EAR  AND 
MOUTH,  by  Henry  M.  Moser  and  John  J.  Dreher,  etc.. 
May  1956.    11  p.     OSURF  TR  28  A F  CRC  TN  55-64; 
Contr.  AF  19(604)  1577. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127113 

Ohio  State  U.,  Research  Foundation,  Columbus. 
RESPONSE  OF  THE  ACCOMMODATIONS  MECH- 
ANISM TO  VISUAL  STIMULI,  by  Dr.  G.  Westher- 
mer,  Nov  1956.    31  p.  OSURF  TR  1;  Contr.  NONR- 
495-(09). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130248 

Oregon  U.,  Eugene. 
FINAL  REPORT,  by  Bradley  T.  Scheer,  Jan  1,  1952 
to  Dec  31,  1956.    8  p.    Contr.  Nonr.  692  (00). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130896 

Oregon  U.,  Eugene. 
RELATION  OF  ADRENAL  HORMONES  TO  SALT 
AND  WATER  BALANCE  IN  COLD-BLOODED 
VERTEBRATES,  by  Bradley  T.  Scheer,  G.  Campbell, 
et  al.  Jan  1,  to  Dec  31,  1955.    7  p.    Contr.    Nonr  692 
(00).  Progress  Report. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127190 

Quartermaster  Research  and  Engineering  Center, 

Naiick,  Mass. 
CALORIC  INTAKE  AND  ENERGY  EXPENDITURE 
OF  EIGHT  MEN  IN  A  TEMPERATURE  ENVIRON- 
MENT, by  E.  R.  Buskirk.  P.  F.  lampieiro,  et  al. 
Mar  1957.    18  p.  EP  52. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127722 

Quartermaster  Research  and  Engineering  C«iter, 

Natick,  Mass. 
CALORIC  INTAKE  ASSOQATED  WITH  PRO- 
LONGED HARD  WORK  IN  THE  COLD,  by  E.  R. 


Buskirk,  B.  E.  Welch,  ei  al.  May  1957.    33  p.  EP-58. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128682 

Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
DEVICE  TO  CONTROL  MUSCULAR  TENSION  AND 
FOREPERIOD  LENGTH  FOR   REACTION  TIME 
STUDIES,  by  ]oim  L.  Kobrick,  June  1957.    11  p.  EPS 
50. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130718 

Quarter  master  Research  and  Engineering  Center, 

Natick,  Mass. 
SOME  PHYSIOLOGICAL  RESPONSES  OF  MEN 
WEARING  BODY  ARMOR  IN  THE  DESERT,  by  J.  A. 
Vaughn,  Alan  R.  MacLeod,  et  al.    Mar  1957.    24  p. 
EP  44. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127720 

Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
SPATIAL  DYNAMICS  OF  THE   NECK -SHOULDER 
REGION,  by  Paul  A.  Baker,  May  1957.    18  p.    EP-56. 
AD-137929. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130716 

Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
THE  USE  OF  DRY  BONE  WEIGHTS   FOR  IDENTI- 
FICATION, by  Paul  T.  Baker  and  Russell  W.  Newman, 
May  1957.    23  p.    EPS  55. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130721 

Quartermaster  Research  and  Engineering  Center, 

>    .ick,  Mass. 
VARIATIONS  IN  RESTING  METABOLISM  WITH 
CHANGES  IN   FOOD.   EXERCISE  AND  CLIMATE, 
by  E.  R.  Buskirk  and  P.  F.  lampietro.  May  1957. 
24  p.  EP-59. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130798 

Quartermaster  Research  and  Engineering  Center, 

Natick.  Mass. 
WATER   VAPOR   LOSS   FROM  THE  RESPIRATORY 
TRACT  DURING  OUTDOOR    EXERCISE     IN  THE 
COLD,  by  D.  R.  Brebbia,  R.  F.  Goldman,  May  1957.  , 
14  p.  EP-57. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128400 

Rochester  U.,  N.  Y. 
THE  EFFECT  OF  INTERMITTENT  COURSE 
ILLUMINATION  OF  DIFFERING  FREQUENCIES  ON 
TRACKING  PERFORMANCE,  by  Milton  S.  Katz  and 
S.  D.  S.  Spragge,  Aug  1,  1955.    10  p.  SDC  TR  241-6- 
16  Contr.  N6  onr-24l,T.O.  6. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128148 

Rome  Air  Development  Center,  N.  Y. 
THE  INFLUENCE  OF  PRE-EXPOSURE  LUMINANCE 
AND  DURATION  UPON  SHORT-COURSE  DARK 
ADAPTATIONS,  by  L.  R.  Pinneo,  Feb  1958.    16  p. 
RADC  TR  58-24. 
AD-148613. 
Order  from  LC  mi  «2.40.  ph  $3.30  PB  133574 

Rome  Air  Development  Center.  N.  Y. 
THE  RADC  VISUAL  SENSITOMETER,  by  Lawrence 
Pinneo,  July  1957.    U  p.  RADC  TN  57-256. 
AD-131185. 
Order  from  LC  mi  $2.40.  ph  *3.30  PB  129517 
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St.  Louis  U.,  Mo. 
MAGNITUDES    VARIABILITY 
OF  REGIONAL  SWEATING  RfTES  IN  HUMANS 
AT  CONSTANT  AMBIENT  TE|MPERATURES,  by 
I.  D.  Ferguson,  Feb  1956.    67 
Contr.  AF  18  (600)96. 
AD-95418. 
Order  from  LC  mi  $3.90,  ph  .^10.80 


M4D  RELIABILITY 


).  WADC  TR  56-38 


PB  132252 


School  of  Aviation  Medicine,|  Randolph  Air  Force 

Base   Tex. 
ACID -BASE  CHANGES  IN  BRAiN  AND  BLOOD  OF 
RATS  EXPOSED  TO  HIGH    CONCENTRATIONS  OF 
CARBON  DIOXIDE,  by  David  /  .  Brodie  and  Dixon 
M.  Woodbury.  Sep  1957.    6  p.  nF  SAM  57-131. 
Order  from  LC  mi  $1.80,  ph  4 1.80  PB  132508 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Texas. 
ACTIVITY  LEVELS  AS  A  CCNSEQUENCE  OF 
RESERPINE  ADMINISTRATIOM.  by  C.  B.  Elam  and 
J.  B.  Reid,  Dec  1956.    8  p.   Af\  SAM  56-132. 
AD-140627. 
Order  from  LC  mi  $1.80,  ph  il.80  PB  130053 

School  of  Aviation  Medicine]  Randolph  Air  Force 

Base,  Tex 
ARSENITE  POISONING  IN  NCRMAL  AND  IN  AL 
TITUDE-ACCUMATIZED  Ml  :E,  by  L.  J.  Berry, 
Feb  1957.    7  p.  AF  SAM  56-1  .7. 
Order  from  LC  mi  $1.80,  ph  1 1.80  PB  130051 


School  of  Aviation  Medicine 

Base,  Tex. 
AUDITORY  ADAPTATION,  by 
Jan  1957.    10  p.    AF  SAM  57- 
AD- 132268. 
Order  from  LC  mi  $1.80,  ph 


School  of  Aviation  Medicine 

Base,  Tex. 
BLOOD  ACTH  AND  PLASMA 
IN  MAN  DURING  EXPOSURE 
ALTITUDE  AND  HIGH  AMBI 
by  H.  B.  Hale  and  G.  Sayers, 
SAM  57-55. 
Order  from  LC  mi  $2.40,  ph 


Randolph  Air  Force 

James  F.  Jerger,  Ph.D. 
9. 

1.80  PB  128471 

Randolph  Air  Force 


CORTICOSTEROIDS 
TO  SIMULATED 
■NT  TEMPERATURE. 
Feb  1957.    17  p.  AF 


AfD 


School  of  Aviation  Medicinq, 

Base,  Tex. 
BLOOD  GAS  TRANSPORT 
BALANCE  AT  SEA   LEVEL 
TUDES,  by  Alberto  Hurtodo  an 
Oct  1956.    21  p.    AF  SAM  56 
Order  from  LC  mi  $2.70,  ph 


School  of  Aviation  Medicine 

Base,  Tex. 
BODY  COMPARTMENTS  IN 
MALES  AT  SEA  LEVEL,  by 
and  Rodolfo  Lozano.  May  195' 
106. 
Order  from  LC  mi  $1.80.  ph 


School  of  Aviation  Medicim 

Base,  Tex. 
QTRIC  ACID  CONTENT  OF 
FOLLOWING  ALTITUDE  STRESS 


53.30 


PB  130082 


Randolph  Air  Force 


AQD  BASE 
AND  AT  HIGH  ALTl- 

d  Tuho  Velasquez, 

104. 
$4.80  PB  129393 


,  Randolph  Air  Force 


iEALTHY  ADULT 
Emilio  Picon -Reategui 
.    9  p.  AF  SAM  56- 


$1.80  PB  130071 

,  Randolph  Air  Force 


MOUSE  TISSUES 
,  by  L.  Joe  Barry, 


Ph.D.,  Sep  1957.    5  p.  AF  SAM  57-152. 

Order  from  LC  mi  $1.80,  ph  $1.80  FB  132513 

School  of    Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
COMPARAPVE  STUDIES  WITH  MURINE  HEPATI- 
TIS VIRUS-CYTOLOGIC  RESPONSE  IN  CHICK 
EMBRYOS,  by  Morris  Pollard,  Ph.D.,  and  Lois 
Mendle.  M.D.,  Aug  1957.    4  p.  AF  SAM  57-132. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  134003 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
COMPARATIVE  STLTDIES  WITH  MURINE  HEPA- 
TITIS VIRUS-PREPARATION  OF  COMPLEMENT- 
FIXING  ANTIGENS,  by  Morris  Pollard,  Ph.D.,  and 
Robert  H.Bussell,  Ph.D.,  Aug  1956.  6p.AF  SAM57-125. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132510 

School  of  Aviation  Medicine  Randolph  Air  Force 

Base,  Tex. 
COMPARISON  OF  BLOOD  FLOW  IN  NORMALLY 
INNERVATED  AND  IN  SYMPATHECTOMIZED 
LEGS  OF  DOGS  AFTER  EXPOSURE  TO  COLD, 
by  H.  M.  Hines,  et  al.  May  1956.    8  p.  AF  SAM  56- 

Orde    from  LC  mi  $1.80.  ph  $1.80  PB  127297 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
A  COMPARISON  OF  INTERNAL  VS  EXTERNAL 
REINFORCEMENT  IN  MOTOR  AVOIDANCE  SITUA- 
TIONS, by  Philip  J.  Bersh,  Apr  1957.    8  p.  AF  SAM 
57-27. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  132258 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base   Tex. 
CONTINUOUS  VERSUS  INTERRUPTED  STIMULI  IN 
AUTOMATIC  AUDIOMETRY,  by  James  F.  Jerger. 
Ph.D.  and  Raymond  T.  Carhart,  Ph.D.  Mar  1957.    6  p. 
AF  SAM  56-58.    AD-132261. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128446 

School  of  Aviation  Medicine,  Randolph  Air  Force 

B3.S6   Tex. 
CORTICAL  pH  CHANCE  ACCOMPANYING  SPREAD- 
ING CORTICAL  DEPRESSION  AND  CONVULSION, 
by  R.  D.  Tschirgi  and  J.  L.  Taylor.  June  1957.    7  p. 
AF  SAM  57-101. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  130080 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base.  Tex. 
DESIGN  AND  CONSTRUCTION  OF  AN  AUTOMA- 
TIC. SELF-TESTING,  RECORDING.  PULSE -TONE 
AUDIOMETER,  by  S.  N.  Reger  and  R.  J.  Voots, 
Apr  1957.    21  p.    AF  SAM  57-64. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130084 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  DEVELOPMENT  AND  VALIDATION  OF  A 
CHECKLIST  FOR  MEASURING  SUBJECTIVE    FA- 
TIGUE, by  Richard  G,  Pearson  and  George  E.  Byars, 
Jr.  Dec  1956.    16  p.  AF  SAM  56-115. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128449 
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School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  DEVELOPMENT  OF  A   METHOD   FOR  CON- 
TINUOUS RECORDING  OF  ALVEOLAR  CARBON 
DIOXIDE  TENSION  DURING  HYPERVENTILATION 
TEST  IN  ROUTINE  EEC  WORK,  by  K.  A.  Blinn  and 
W.  K.  Noell.  Apr  1949.    17  p.    AF  SAM  Proj.  21-02- 
068. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132225 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base,  Tex. 
THE  DISCRIMINATIVE  CONTROL  OF  A  CONDI- 
TIONED HEART  RATE  RESPONSE,  by  P.  J.  Bersh 
and  J.  M.  Notterman,  Apr  1957,    14  p.  AF  SAM 
57-29. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130063 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECT  OF  ACUTE  TOTAL-BODY  GAMMA 
IRRADIATION  ON  PLASMA  IRON  AND  IRON  UP- 
TAKE IN  THE  BURRO  AND  THE  SHEEP,  by  G.  S. 
Melville,  Jr.  and  B.  F.  Trum,  Aug  1957.    7  p.  AF 
SAM  57-154. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132777 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECT  OF  BODY  TEMPERATURE  ON  PULMO- 
NARY GAS  EXCHANGE,  by  O.  B.  Otis.  Ph.D.  and 
James  Jude.  M.D.,  Dec  1956.    7  p.  AF  SAM  57-12. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  128476 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFECT  OF  EXPERIMENTAL  ANXIETY  UPON 
VERBAL  BEHAVIOR,  by  P.  J.  Bersh  and  J.  M.  Notter- 
man, Apr  1957.    8  p.    AF  SAM  57-26. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130200 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFECT  OF  ROUTINE  STORAGE  METHODS 
ON  THE  SUBSEQUENT  TIME-FUNCTION  UPTAKE 
OF  POTASSIUM  BY  LACTOBACILLUS  AQDOPHI- 
LUS,  by  Norman  O.  Harris,  Aug  1957.    11  p.  AF 
SAM  57-129. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133707 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFECT  OF  X-IRRADIATION  ON  PREFORMED 
ANTIBODY  AND  ITS  ROLE  IN  THE  PROTEC- 
TION OF  X-IRRADIATED  MICE,  by  E.  H.  Perkins 
and  S.  Marcus,  Nov  1957.    7  p.  AF  SAM  58-18. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  133557 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECTS  OF  ALTITUDE,   COLD,  AND  HEAT  ON 
METABOLIC  INTERRELATIONS  IN  RATS,  by  R.  B. 
Mefferd  and  H.  B.  Hale,  Aug  1957.    14  p.  AF  SAM 
57-141. 
Order  from  LC  nu  $2.40,  ph  $3.30  PB  132774 


School  of  AviaticMi  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECTS  OF  CHLORPROMAZINE  AND  AUTO- 
NOMIC BLOCKING  AGENTS  ON  SURVIVAL  OF 
HEAT -STRESSED  ADRENALECTOMIZED  RATS,  by 
Karl  E.  Paschkis,  M.D.,  Aug  1957.    8  p.  AF  SAM  57- 
120. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132177 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECTS  OF  EXPLOSIVE  DECOMPRESSION  ON 
DOGS  DURING  PRESSURE  BREATHING,  by  R.  W. 
Bancroft,  July  1949.  6  p.  AF  SAN  Proj.  21-02-075-Re- 
port  No.  1. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132222 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFECTS  OF  HYPOCAPNIA  OF  THE  RHYTH- 
MICITY  OF  THE  ISOLATED  DUODENUM,  by 
W.  J,  Adelman,  Jr.  Feb  1957.    8  p.    AF  SAM  57-69. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132260 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECTS  OF  HYPOTHERMIA  ON  THE  BRAIN, 
by  C.  H.  William  Ruhe,  M.D.,  July  1957.    15  p. 
AF  SAM  57-104. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132265 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base   Tex 
EFFECTS  OF  NORMAL  AIR  AND  DEXTRO-AM- 
PHETAMINE  UPON  WORK  DECREMENT  INDUCED 
BY  OXYGEN  IMPROVERISHMENT  AND  FATIGUE, 
by  George  T.  Hauty  and  Robert  B.  Payne,  Dec  1956. 
7  p.  AF  SAM  56-12. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128463. 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  EFFICIENCY  OF  PURSUIT-ROTOR  PERFORM- 
ANCE   DURING     EXPERIMENTALLY    INDUCED 
ANXIETY,  by  P.  J.  Bersh  and  J.  M.  Notterman,  Apr 
1957.    7  p.    AF  SAM  57-28. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130062 

School  of  Aviation  Medicine,  Randolph  Air  Force 

ELECTROCARDIOGRAPHIC  OBSERVATIONS  ON 

TEN  SUBJECTS  AT  SEA  LEVEL  AND  DURING 

ONE  YEAR  OF  RESIDENCE  AT  HIGH  ALTITUDE. 

by  Daute  Penaloza,  M.  D.,  Nov  1956.    13  p.  A F  SAM 

56-98. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128483 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ELECTROMYOGRAPHIC   FACTORS  IN  AIRCRAFT 
CONTROL:  A   MUSCULj\R  ACTION  POTENTIAL 
STUDY  OF  "CONFLICT",  by  J.  W.  Bowles,  Jr.,  Ph.D., 
Dec  1956.    25  p.  AF  SAM  55-175. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128487 
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School  of  Aviation  Medicirje,  Randolph  Air  Force 

Base,  Tex. 
ELECTROMYOGRAPHIC  FA<rrORS  IN  AIRCRAFT 
CONTROL:  DIFFERENTIAL  MUSCLE  TENSION 
DURING  A  DELAYED  RESPONSE,  by  James  D. 
Miller,  Jan  1957.    9  p.  AF  SAM  55-129. 
Order  from  LC  mi  $1.80,  ph  SLSO  PB  128486 

School  of  Aviation  MediciiJe,  Randolph  Air  Force 

Base,  Tex. 
ELECTROMYOGRAPHIC  FAICTORS  IN  AIRCRAFT 
CONTROL:   EXPERIMENTAt  INVESTIGATION  OF 
THE  EFFECT  OF  A  MUSCLE  TENSION  REFLEX 
UPON  SIMPLE  INSTRUCTED  MOVEMENTS,  by 
R.  C.  Davis.  Ph.D.,  Dec  195^.    22  p.  AF  SAM  55-123. 
Order  from  LC  mi  $2.70,  plj  $4.80  PB  128469 

School  of  Aviation  Medicirte,  Randolph  Air  Force 

Base,  Tex. 
ELECTROMYOGRAPHIC   FACTORS  IN  AIRCRAFT 
CONTROL:  MUSCULAR  AOnVlTY  DURING 
STEADY  NOISE  AND  ITS  RELATION  TO  IN- 
STRUCTED RESPONSES  EVOKED  BY  AUDITORY 
SIGNALS,  by  R.  C.  Davis,  PH.D.  Dec  1956.    15  p. 
AF  SAM  55-124. 
Order  from  LC  nru  $2.40,  pi    $3.30 


Dec  1956.    8  p.  AF  SAM  55-127. 
Order  from  LC  mi  $1.80,  ph  $1.80 


PB  128474 


PB  128460 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ELECTROMYOGRAPHIC   FACTORS  IN  AIRCRAFT 
CONTROL:   MUSCULAR  ACTIVITY  DURING 
STEADY  NOISE  AND  ITS  ^ELATION  TO  IN- 
STRUCTED RESPONSES  EVOKED  BY  VISUAL 
SIGNALS,  by  R.  C.  Davis,  Pfi.D.,  Jan  1957.    10  p. 
AF  SAM  55-126.  1 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  128470 

School  of  Aviation  Medicihe,  Randolph  Air  Force 

ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:   MUSCULAR  TENSION  IN  THE  LEARN- 
ING AND  UNLEARNING  OF  A   SIMPLE -CHOICE 
RESPONSE,  by  B.  Gelber  Jat  1957,    24  p.  AF  SAM 
55-134. 


Order  from  LC  mi  $2.70,  pi  $4.80 


PB  130070 


School  of  Aviation  Medicine,  Randolph  Air  Force 

ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:  MUSCULAR  TENSION  WHEN  TASK 
REQUIREMENTS  ARE  CHANGED,  by  R.  C.  Davis, 
Ph.D.,  Jan  1957.    13  p.  AF  SAM  55-131. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128477 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base   Tex. 
ELECTRONfYOGRAPHlC  fRcTORS  IN  AIRCRAFT 
CONTROL:  MUSCULAR  TENSIONS  DURING 
SIMULTANEOUS  PERFORMANCE  OF  TWO  TASKS 
AND  THEIR  EFFECT  ON  PERFORMANCE,  by  R.  C. 
Davis.  Dec  1956.    14  p.  AF  SAM  55-128. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128452 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ELECTROMYOGRAPHIC  FlACTORS  IN  AIRCRAFT 
CONTROL:  RESPONSE  ANt)  ADAPTION  TO  BRIEF 
NOISES  OF  HIGH  INTENSITY,  by  R.  C  Davis,  Ph.D., 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Do  eg    "Tex 
ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:  THE  DEVELOPMENT  AND  LOSS  OF  A 
MUSCLE  TENSION  SET  TO  AN  INCIDENTAL 
STIMULUS,  by  John  Benson  Fink,  Ph.D.,  Dec  1956. 
16  p.  AF  SAM  55-130. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128451 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:  THE  EFFECT  OF  INDUCED  TENSION 
UPON  MUSCULAR  ACTIVITY  DURING  SIMPJlE 
VOLUNTARY  MOVEMENT,  by  RoUin  M.  Patton, 
Jan  1957.    21  p.  AF  SAM  55-133. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128488 

School  of  Aviation  Medicine,  Randolph  Air  Force 

daoo    Tgx 
ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:   THE  RELATION  OF  MUSCULAR  TEN- 
SION TO  PERFORMANCE,  by  R.  C.  Davis.  Dec 
1956.    9  p.    AF  SAM  55-122. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  128462 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base   Tex. 
ELECTROMYOGRAPHIC  FACTORS  IN  AIRCRAFT 
CONTROL:  THE  ROLE  OF  MUSCLE  POTENTIALS 
IN  TRANSFER  OF  TRAINING,  by  John  F.  Brockmann, 
Jan  1957.    16  p.  AF  SAM  55-132. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128484 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base.  Tex. 
ETHER -SOLUBLE     SUBSTANCES  ON  THE  SKIN 
OF  THE  HUMAN  EXTERNAL  AUDITORY  CANAL, 
by  S.  P.  Chiang,  June  1957.  8  p.  Rept.  56-114. 
Order  from  LC  nU  $1.80,  ph  $1.80  PB  132207 

School  of  Aviatio-i  Medicine,  Randolph  Air  Force 

Base  Tex. 
EXPERIMENTAL  DETERMINATION  OF  THESHOLD 
RELIABILITES  FOR   FOUR  METHODS  OF  AUTO- 
MATIC SELF -TESTING.  PULSE  TONE  AUDIO- 
METRY, by  S.  N.  Reger  and  R.  J.  Voots.  Mar  1957. 
11  p.  AF  SAM  57-63. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130083 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EXPERIMENTAL  MOTION  SICKNESS  IN  DOGS,  by 
S.  C.  Wang,  and  H.  I.  Chinn.  June  1957.    5  p.  AF  SAM 
57-112. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  130081 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
HEMATOCRIT  CHANGE  AS  AN  INDICATION  OF 
ANAPHYLACTIC  SHOCK  IN  THE  MOUSE,  by  John 
D.  Fulton,  William  E.  Harris,  et  al.  Apr  1957.    8  p. 
AF  SAM  57-75. 

AD-136284.  ^ 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  129390 
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School  of  Aviation  Medicine.  Randolph  Air  Force 

Base,  Tex. 
HUMAN  STRESS  RESPONSE  ]fi  JET  AIRCRAT 
OPERATIONS,  by  T.  J.  Domanski,  Dec  1956.    5  p. 
AF  SAM  57-16. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128480 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
INTRAVENOUS  GLUCOSE  TOLERANCE  TEST  AT 
SEA  LEVEL  AND  AT  HIGH  ALTITUDES,  by 
Emilio  Picon -Reategui,  Dec  1956.    8  p.  AF  SAM 
56-105. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128475 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
INVESTIGATIONS  OF  HANDWRITING-FORCES  I. 
THE  DEVELOPMENT  OF  THE  TECHNIQUE,  by 
Abraham  A.  G.  Bingel  and  Heinz  Maierleibnitz. 
Nov  1948.    11  p.  AF  SAM  Proj.  21-02-070,  Report 
No.  1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132224 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base,  Tex. 
UCTIC  ACID  ACCUMULATION  AS  A    FACTOR  IN 
DETERMINING  WORK  CAPAQTY.  by  J.  Gordon 
Wells,  Bruno  Balke.  Nov  1956.    10  p.    AF  SAM  56- 
121. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128456 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
LEUKOCYTE  COUNT  AND  SUSCEPTIBILITY  TO 
BACTERIAL  INFECTION  AS  AFFECTED  BY 
CONTINUOUS  EXPOSURE  TO  LOW  DOSE  GAMMA 
RADIATION,  by  C.  P.  Miller  and  C.  W.  Hammond, 
May  1957.    11  p.  AF  SAM  57-91. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130087 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
MAXIMAL  DIFFUSING  CAPACITY  OF  THE  LUNGS 
AT  HIGH  ALTITUDES,  by  TuUo  Velasquez.  Nov 
1956.    lOp.  AF  SAM  56-108. 
Order  from  LC  mi  $1.80,  ph  $  1.80  PB  128482 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
MECHANISMS  OF  NATURAL  ACCLIMATIZATION. 
PRELIMINARY  REPORT  ON  ANATOMIC  STUDIES 
AT  HIGH  ALTITUDES,  by  Jorge  Campos  Rey  De 
Castro  and  Bartolome  Iglesias,  June  1956.    7  p. 
AF  SAM  55-97. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128461 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base.  Tex. 
MECHANISMS  OF  NATURAL  ACCLIMATIZATION: 
TISSUE  ENZYME  STUDIES  AND  METABOLIC 
CONSTITUENTS     IN   ALTITUDE  ADAPTATION,  by 
Donald  V.  Tappan  and  Van  R.  Poner,  Oct  1956.    14  p. 
AF  SAM  55-98. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128491 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
METABOLIC  STUDIES  OF  GUINEA  PIGS  NATIVE 
TO  THE  HIGH  ANDES  AND  TO  THE  PERUSIAN 
COASTAL  PLAIN,  by  L.  J.  Berry  and  C.  B.  Ferro, 
Sept  1957.    16  p.  AF  SAM  57-134. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  132773 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
MODIFICATION  IN  TECHNIQUE  OF  PLACEMENT 
OF  NEEDLE  ELECTRODES  IN  BRAIN  STUDIES,  by 
H.  A.  Bartholomaeus.  Sept  1948.    7  p.  AF  SAM 
Proj. -21 -02-047  Report  No.  1. 
Order  from  LC  mi  $1.80,  ph  $1.80.  PB  130991 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
NEW  TEST  FOR  EXAMINATION  AND  TRAINING 
OF  COLOR  VISION,  by  Schmidt,  Apr  1949.    9  p. 
Proj.  No.  21-02-044  Report  No.  2. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130971 

School  of  AviatiCHi  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  NORMAL  BLOOD  PICTURE  OF  THE  MACACA 
MULATTA  MONKEY,  by  George  M.  Krise,  Jr.  and 
Niel  Wald,  July  1957.    7  p.  AF  SAM  57-130. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132270 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
OXYGEN  CONSUMPTION  AT  LOW  OXYGEN  TEN- 
SIONS, by  Seymour  Korkes,  Nov  1948.    6  p.  AF  SAM 
Proj.  21 -02-101 -Report  No.  1. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  132227 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
PERCENTAGES  OF  LIPID  AND  PROTEIN  IN 
CASUAL  AND  FRESH  CERUMER.  by  S.  P.  Chiang, 
and  D.  H.  Lowry,  June  1957.    6  p.  AF  SAM  56-112. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132511 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
PHYSIOLOGIC  CHLORIDE  LEVELS  IN  HUMAN 
WHOLE  SALIVA  COLLECTED  WITHOUT  EXOGE- 
NOUS STIMULATION,  by  Ira  L.  Shannon,  Jan  1958. 
5p.  AF  SAM  58-26. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  133712 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
PHYSIOLOGICAL  EFFECTS  OF  REFLECTIVE 
COLORED  AND  POLARIZING  OPHTHALMIC  FIL- 
TERS, by  John  L.  Matthews,  Aug  1949.    11  p.  Proj. 
No.  21-02-040  Report  No.  1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130972 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Do  CO     TgX 

PHYSIOLOGICAL  RECOGNITION     OF  STRAIN  IN 
FLYINC  PERSONNEL-1.  THE  SHORT-RANGE 
MISSION,  by  Thaddeus  J.  Domanski  and  Algernon 
G.  Swan,  Dec  1951.    13  p.  AF  SAM  Proj.  21-32-030, 
Report  No.  1. 
Order  from  LC  nu  $2.40,  ph  $3.30  PB  132414 
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School  of  Aviation  Medicin^,  Randolph  Air  FcM-ce 

Base,  Tex, 
PLASMA   ELECTROLYTE  COMPOSITION  IN  DOGS 
BREATHING  HIGH  COj  MIXTURES.   SOURCE  OF 
BICARBONATE  DEFICIT  IN  SEVERE  RESPIRA- 
TORY ACIDOSIS,  by  E.  B.  Bnown,  Jr.,  June  1957.  8  p. 
AF  SAM  57-115. 


Order  from  LC  mi  $1.80,  ph 


«1.80 


PB  132268 


School  of  Aviation  Medicin^,  Randolph  Air  Force 
Base,  Tex. 
POSTIR RADIATION  CREATIfJURIA  IN  MACACA 


MULATTA  MONKEYS,  by  G. 


Wilhams,  Sept  1957.    4  p.  AR  SAM  57-150. 


Order  from  LC  mi  f  1.80,  ph 


M.  Krise  and  C.  M. 


$1.80 


PB  132776 


School  of  Aviation  Medicinf ,  Randolph  Air  Force 

Base,  Tex. 
PRODUQNG  THE  WEIGHTLESS  STATE  IN  JET 
AIRCRAFT,  by  S.  J.  Gerathe\4'ohl,  and  O.  L.  Ritter, 


Aug  1957.    21  p.  AF  SAM  57 

AD-149703. 

Order  from  LC  mi  $2.40,  ph 


143. 
$3.30 


PB  132775 


School  of  Aviation  Medicini,  Randolph  Air  Force 

Base,  Tex. 
RAPID  STANDARDIZATION  OF  VECTORCARDIO- 
GRAPH AMPLITUDE  COMPONENTS,  by  Julian  E. 
Ward,  July  1957.    9  p.  AF  SA  VI  57-127. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132509 


School  of  Aviation  Medicin<!,  Randolph  Air  Force 

Base,  Tex. 
RECOGNITION  OF  RED  ANIt)  GPEEN  POINT 
SOURCES  OF  COLOR -DEFICIENT  OBSERVERS, 
by  Louise  L.  Sloan  and  Adelai4e  Habel.  May  1956. 
7  p.  AF  SAM  55-145. 
Order  from  LC  mi  $1.80.  ph  i$  1.80  PB  127303 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
RENAL  HEMODYNAMICS  AND  THE  URINARY 
CONCENTRATING  MECHANISM  IN   POLYCYTHE- 
MIC DOGS,  by  Ernest  L.  Becker  and  Betty  J.  Joseph, 
July  1956.  6  p.  AF  SAM  55-140. 
AD-129303, 
Order  from  LC  mi  tl.SO,  ph  *1.80  PB  127304 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  SARNOFF  PHRENIC  STIMULATION  TECHNIC 
FOR  PRODUCING  EXPERIM5NTAL  HYPERVENTI- 
LATION IN  ANIMALS,  by  W.|J.  Adelman,  Jr.  and 
Dominic  Criscuolo.  Feb  1957.]    5  p.  AF  SAM  57-68. 
Order  from  LC  mi  $1.80.  ph  ts  1.80  PB  132172 

School  of  Aviation  Medicin^,  Randolph  Air  Force 

Base,  Tex.  I 

SERUM  TRANSAMINASE  ACHVITY  IN  X-IRRADI- 
ATED  RABBITS,  by  Lawrence  J.  Milch  and  Harry  G. 
Albaum,  Feb    1957.    3  p.    AF  SAM  57-67. 
Order  from  LC  mi  $1.80,  ph  81.80  PB  132171 

School  of  Aviation  Medicinej,  Randolph  Air  Force 

Base,  Tex.  , 

SERUM  TRANSAMINASE  CH^GES  AFTER  LOCAL 
INJURY,  by  Harry  G.  Albaum  land  Lawrence  J.  Milch, 
June  1957.    5  p.  AF  SAM  57-io8. 
AD-136  287. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129386 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
SODIUM  AND  POTASSIUM  LEVELS  OF  HUMAN 
WHOLE  STIMULATED  SALIVA  COLLECTED  AT 
A   LOW  RATE  OF   FLOW  FROM  SUBJECTS  IN  A 
SELECT  AGE  GROUPING,  by  I.  L.  Shannon,  June  1957 

13  p.    AF  SAM  57-80. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130060 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
SODIUM  AND  POTASSIUM  LEVELS  OF  HUMAN 
WHOLE  STIMULATED  SALIVA  COLLECTED  AT  A 
MODERATE  RATE  OF  FLOW  FROM  SUBJECTS 
IN  A  SELECT  AGE  GROUPING,  by  Ira  L.  Shannon. 
May  1957.    7  p.  AF  SAM  57-99. 
AD-136  181. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129620 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDIES  OF  THE  PHOTICALLY  SIMULATED 
EEC,  by  L.  C.  Johnson  and  G.  A.  Vlett,  Jan  1957. 
17  p.  AF  SAM  57-54. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130069 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDIES  ON  ADAPTIVE  RESPONSES  TO  HYPER- 
VENTILATION, by  B.  Balke  and  J.  P.  EUis,  June  1957. 

14  p.  AF  SAM  57-113. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130088 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDIES  ON  THE  MECHANISM  OF  CORTICAL 
HORMONE  ACTION  IN  STRESS  SURVIVAL,  by 
K.  E.  Paschkis  and  A.  Cantarow  et  al.    June  1956. 
11  p.  AF  SAM  56-63. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127295 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDIES  ON  THE  METABOLISM  OF  CARBOHY- 
DRATES AT  SEA   LEVEL  AND  AT  HIGH  ALTI- 
TUDES, by  Emilio  Picon-Reategui.  Nov  1956.    17  p. 
AF  SAM  56-107. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128458 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base.  Tex. 
STUDIES  ON  THE  PHYSIOLOGIC  BASIS  OF  CERE- 
BRAL CONCUSSION,  by  Eldon  L.  Foltz.  Richard  P. 
Schmidt,  et  al.  Apr  1957.    21  p.  AF  SAM  55-111. 
AD-136  186 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129394 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDIES  WITH  IN  VITRO  METHODS  ON  THE 
HYPOTHALAMIC  CONTROL  OF  ACTH  RELEASE, 
by  Roger  Guillemin,  Mar  1957.    19  p.  Rept.  57-56. 
AD-136  184. 
Order   from  LC  mi  $2.40,  ph  $3.30  PB  129391 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDY  OF  ACCLIMATIZATION  DURING  A  TWO- 
WEEK  EXPOSURE  TO  MODERATE  ALTITUDE 


(10,000  feet),  by  H.  W.  Rose.  Mar  1949.    18  p.  AF 

SAM  Proj.  21 -02 -029 -Report  No.  1. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130981 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
A  STUDY  OF  EFFECTS  OF  ALTITUDE  ANOXIA 
ON  GLUCOSE  METABOLISM,  by  Gale  H.  Keyes  and 
Vincent  C.  Kelley,  Mar  1949.    11  p.  Proj.  No.  21-02- 
OSO  Report  No.  2. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130980 

School  of  Aviation  Medicine.  Randolph  Air  Force 
Base.  Tex. 

TEMPORARY  THRESHOLD  SHIFT  AS  AN  INDEX 

OF  NOISE -SUSCEPTIBILITY,  by  James  F.  Jerger 

and  Raymond  T.  Carhart,  May  1956.    6  p.  AF  SAM 

56-55. 

Order  from  LC  mi  $1.80.  ph  $1.80  PB  127296 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base.  Tex. 
THERMAL  BEHAVIOR   OF  THE  SUBNOURISHED 
AND  PANTOTHENIC  ACID-DEPRIVED  RAT.  by  B. 
Weiss,  Jan  1957.    6  p.  Rept.  57-25. 
AD-136  283. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130055 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
TRACER  STUDIES  OF  THE  PHYSIOLOGY  OF  S^S 
LABELED  S.  BETA-AMINO-ETHYLISOTHIURON- 
lUM  DIBROMIDE.  by  Frank  P.  Conte  and  George  S. 
Melville.  July  1957.    6  p.  AF  SAM  57-122. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132273 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
TRAUMATIC  RENAL  FAILURE -A  POSSIBLE 
ETIOLOGY,  by  J.  A.  Stirman  and  B.  J.  Wilson,  Sept 
1957.    8  p.  AF  SAM  58-8. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132779 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base.  Tex. 
VENTILATORY  CHANGES  PRODUCED  BY  ELEC- 
TRICAL STIMULATION  OF  THE  CEREBRAL 
CORTEX  OF  THE  CAT.  by  W.  J.  Adelman.  Mar 
1957.    17  p.  AF  SAM  57-31. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130073 

Stanford  U.,  CaUf. 
PHYSIOLOGICAL  PROPERTIES  OF  PLASMA  SUB- 
STITUTES, by  G.  A.  Teigen  and  I.  L.  Trapani,  31 
Dec  1956.    219  p.  Contr.  N6onr-25-137. 
Order  from  LC  mi  $9.60,  ph  $33.30  PB  130916 

University  of  Southern  California.  Los  Angeles. 
A  STUDY  OF  RELATIONSHIPS  BETWEEN  TRUE 
AND  RELATIVE  MOTION  AS  PERCEPTUAL  TASKS 
IN  TWO  DISPLAY  CONTEXTS,  by  G.  L.  Bryan  and 
C.  Van  Horn,  May  1957.    43  p.  Contr.  Nonr-228(02). 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  133584 

Project  NR  153-093,  Technical  Report  20. 

Washington  State  Coll..  Pullman. 
THE  EFFECTS  OF  SOUNDS  OF  VARYING  INTEN- 
SITIES ON  CHICKENS  AND  HATCHING  EGGS,  by 
William  G.  Stadelman  and  Igor  L.  Kosin,  Feb  1957. 


54  p.  WADC  TR  57-87  Contr.AF-33(6l6)-2552. 
AD-118038. 

Order  from  LC  mi  $3.60.  ph  $9.30  PB  132281 

Washington  U.,  St.  Louis,  Mo. 
POPULATION  GENETICS  OF  DROSOPHILA,  by 
Hampton  L.  Carson  et  al.  Oct  15,  1956.    3  p.  Contr. 
Nonr  816(05). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130655 

Wisconsin  U.,  Madison. 
THE  EFFECT  OF  GRID  UNES  IN  THE  FIELD 
OF  VIEW  UPON  PERCEPTION  OF  MOTION,  by 
H.  W.  Leibowitz  and  J.  F.  Lomont,  Mar  1954.    12  p. 
WADC  TR  54-201.  Contr.AF18(600)-54. 
AD-38210. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130368 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio, 
A  METHOD  FOR  SIMULATED  NIGHT  FLYING 
DURING  DAYLIGHT  HOURS,  by  Richard  E.  Horn, 
Oct  1954.    22  p.  WADC  TR54-505. 
AD-62283. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130352 

Yale  U.,  New  Haven,  Conn. 
REFLEX  EFFECTS  OF  ACUTE  HYPERTENSION 
IN  THE  PULMONARY  VASCULAR  BED  OF  THE 
DOG.  by  S.  E.  EX)wning,  1955  or  later,    16  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132549 

Zurich  U.  (Switzerland). 
EFFECTS  ON  LIVING  TISSUES  BY  PRIMARY 
COSMIC  RAY  PARTICLES,  by  Jakob  A.  G.  Eugster, 
Feb  1956.    35  p.    Contr.  AF  61(514)898;  AFOSR  TR- 
56-19. 
AD-87528. 
Order  from  LC  mi  $3.00,  ph  $6,30  PB  130206 

Biochemistry 

Army  Medical  Research  Laboratory,  Fort  Knox. 
Kentucky. 

DIFFUSION  OF  PROGESTERONE  AND  DESOXY- 
CORTICOSTERONE  INTO  NITROCELLULOSE 
("LUSTEROID").  by  V,  F.  Westphal,  3  May  1957. 
21  p,  AMRL  274. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133567 

Columbia  U..  New  York. 
STRUCTURE  AND  ANTIBIOTIC  ACTIVITY  OF 
PEPTIDES,  by  Bernard  F.  Erlanger,  Dec  15,  1956. 
4  p.  Contr,  N  6onr-271  T.O.  1.  Subtask  NR  124-260. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132317 

Cornell  U.,  Ithaca,  N.  Y. 
CONFIGURATIONS  OF  MACROMOLECULES   IN 
SOLUTIONS.  Rept.  on  Contract  N6onr-264(14), 
14  Aug  1956,  77  p. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  128390 

Contents: 

1.  Thermodynamic  considerations  of  protein  re- 
actions,   II  Modified  reactivity  of  primary  valence 
bonds,  by  M.  Laskowski  and  H.  A.  Scheraga, 

2.  Hydrodynamic  and  thermodynamic  properties 
of  bovine  serum  albumin  at  low  pH.  by  G,  I.  Loeb 
and  H.  A.  Scheraga. 
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Inst,  for  Cancer  Research, 'Philadelphia,  Penn. 
PROTEIN  SYNTHESIS  AND  DEGRADATION  IN 
LIVING  BACTERIA,  by  Gerrij  Tolnnies,  27  Dec  1956. 
9  p.  Contr.  Nonr -244(00). 
Order  from  LC  mi  $1.80,  phi$1.80  PB  130571 

Liege  U.  (Belgium).  ' 

STUDIES  ON  THE  MINERAL   FRACTION  OF  BONE 
AND  TEETH,  by  M.  J.  Dallemagne,  Claudine  Fabry, 
et  al.    31  May  1957.    81  p.    aF  OSR  TN  57-405; 
Contr.  AF  61  (514) -940.    ADil32483. 
Order  from  LC  mi  $3.80,  phi$13.80  PB  130873 


Minnesota  U.,  MinneapoUsJ 
INTERACTIONS  OF  CHLOROPHYLL  IN  ITS  TRI- 
PLET STATE  WITH  OXYGE^J.    CAROTENE,  ETC., 
by  E.  Fujimori  and  R.  Livington  Aug  1957.    8  p.  AF 
OSR  TN57-510;  Contr.  AF  18  (600)-1458. 
AD- 136496. 
Order  from  LC  nru  $1.80,  ph  $1.80  PB  130234 

Northwestern  U.,  Evanston,  111. 
PROTEIN  COMPLEXES,  by  I.  M.  Klotz.  Rept.  on 
Contract  Nonr -1228(05).    Sept  1956.    7  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128575 


St.  Luke's  Hospital, 


OF  MAN  IN  HEALTH 


Nutritional  Researctr"Lab., 

N.  Y. 
AMINO  AQD  METABOLISM 
AND  CHSEASE,  by  Anthony  A.  Albanese,  29  Nov  1956. 
12  p.  Annual  Report  1956  on  Contract  Nonr -1167(00). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129954 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  BIOCHEMISTRY  OF  TISSUE  TRAUMA,  by 
Richard  A.  Seibert  and  Patricia  Brooks.  May  1957. 
5p.  AF  SAM  57-95. 
Order  from  LC  mi  $1.80,  ph 


$1.80 


PB  132264 


The  Effect  of  Cold  Injury  on  J^uscle  Protein  in 
Rabbits. 

School  ot  Aviation  Medicme,  Randolph  Air  Force 

Base,  Tex.  [ 

THE  CHEMICAL  ESTIMATION  OF  ACYL  GLUCU- 
RONIDES  AND  ITS  APPLICATION  TO  STUDIES  ON 
THE  METABOLISM  OF  BENZOATE  AND  SALICY- 
LATE IN  MAN,  by  David  Schachter,  Jan  1957.    9  p. 
AF  SAM  57-30. 
Order  from  LC  mi  $1.80.  ph,$1.80  PB  128465 

School  of  Aviation  MedicinQ.  Randolph  Air  Force 

Base,  Tex.  i 

THE  DETERMINATION  OF  CREATINE  IN  BIO- 
LOGIC  FLUIDS,  by  D.  R.  Anderson  and  R.  M.  Dow- 
ben,  May  1957.    7  p.    AF  SAM  57-87. 
Order  from  LC  mi  $1.80,  ph  ,$1.80  PB  130077 

School  of  Aviation  Medicin^,  Randolph  Air  Force 

Base.  Tex. 
INTEGRATION  OF  HUMAN  $ERUM  AND  SERUM 
FRACTION  DIFFUSION  PATtERNS.  by  W.  G.  Glenn 
and  Anna  C.  Garner,  Feb  1957.    8  p.  AF  SAM  57-51. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130068 

A  study  of  zonal  characterist  cs  and  complex  reac- 
tions. 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
NITROGEN  AND  ELECTROLYTE  EXCRETION  OF 
RATS  CHRONICALLY  EXPOSED  TO  ADVERSE 
ENVIRONMENTS,  by  R.  B.  Mefferd  and  H.  B.  Hale, 
May  1957.    15  p.    AF  SAM  57-66. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130056 

School  ot  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
OBSERVATIONS  ON  CYSTINE  DEGRADATION  AND 
BACTERIOTOXICITY  OF  PEPTONES,  by  Richard 
W.  Traxler.  Charles  E.  Lankford.    Feb  1957.    7  p. 
AF  SAM  57-48. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127939 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base,  Tex. 
A  TITRIMETRIC  METHOD  FOR  THE  DETERMI- 
NATION OF  BLOOD  AND  PLASMA  BICARBONATE 
AND  BUFFER  CAPACITY,  by  James  P.  Ellis,  Jr.  and 
Rodney  B.  Harvey.  Dec  1956.    6  p.    A F  SAM  56-130. 
AD-132  570. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  128485 

Standford  U.  School  of  Medicine,  Calif. 
SELECTED  PROBLEMS  IN  MOLECULAR  BIOLOGY, 
by  George  A.  Feigen,  1  Oct  1956.    99  p.  Contract 
Nonr  225(22). 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128378 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
A  MODIFICATION  OF  TECHNICS   FOR  ASSAY  OF 
ANTIDIURETIC  SUBSTANCE  IN  URINE,  by  Neville 
P.  Clarke,  George  I.  Zuidema,  et  ah    Oct  1956.    11  p. 
WADC  TR-56-561.    AD-110505. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129637 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base,  Ohio. 
THE  ROLE  OF  CARBON  DIOXIDE  IN  ALTITUDE 
TOLERANCE,  by  F.  G.  Hall,  Mar  1953.    34  p. 
WADC  TR  53-57. 
AD-23807. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133674 


Botany 

Florida  University,  Gainesville, 
PRODUCTIVITY  OF  FLORIDA  SPRINGS,  by  J.  L. 
Yount  and  H.  T.  Odum,  Jan  1,  to  Dec  31,  1955.    62  p. 
Contr.  Nonr  580  (02).  ™  ,o-7,aQ 

Order  from  LC  mi  $3.90,  ph  $10.80  PB  127189 

Third  Annual  Report  to  Biology  Branch,  ONR  NR 
163-106. 

Naval  Research  Lab.,  Washington,  D.  C. 
VOLATILE  COMPOUNDS  AS  FUNGICIDES,  by  Walter 
L.  Clark  and  John  M.  Leonard,  July  1947.    31  p.  NRL 
C-3114. 
Order  from  LC  nu  $3.00,  ph  $6.30  PB  129158 

Syracuse  U.,  N.  Y. 
NUTRITIVE  VALVE  OF  THE  WOOD -ROTTING 
FUNGI  AND  THEIR  SYNTHETIC  PRODUCTS,  by 
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M.  W.  Jennison,  1  Jan  to  31  Dec  1956.    3  p.  TR-6; 

Contr.  Nonr -669(06). 

AD- 132099. 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  130564 

Yale  University,  New  Haven,  Conn. 
RESEARCH  IN  MARINE  FUNGI,  by  Helen  S.  Vish- 
niac,  S.  E.  Mills,  etc.,  31  Aug  1956.    5  p.  Contr. 
Nonr  609(07). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127865 

General  Biology 

Control  Systems  Lao.,  U.  of  Ilbnois,  Urbana. 
INFORMATION  THEORY  IN  BIOLOGY,  by  Henry 
Quastler  and  Leroy  Augenstine,  1953.    279  p.  Contr. 
DA-ll-022-ord-721, 
Order  from  LC  mi  $11.10,  ph  $42.60  PB  130742 

Section  1.    Definition  and  Measurement  of  "Informa- 
tion" 
2a.    Fundamental  Biological  Units:    Structural 

Analysis. 
2b.    Fundiamental  Biological  Units:    Functional 

Analysis. 
3.     Bio-systems. 

Naval  Civil  Engineering  Research  and  Evaluation 

Lab.,  Port  Hueneme,  Calif. 
HARBOR  TESTS  OF  MARINE  BORER  INHIBITORS, 
by,  H.  Hochman  and  T.  Roe,  Jr.,  24  July  1956.    6  p. 
NCEREL  TN-N-271. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128725 

Rhode  Island  U.,  Kingston. 
BIOLOGICAL  PRODUCTIVITY  PROJECT,  by  David 
M.  Pratt.  Jan  1957.    4  p.  NML  57-1. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130568 

Stanford  U.,  Cahfornia. 
SELECTED  PROBLEMS  IN  MOLECULAR  BIOLOGY, 
by  George  A.  Feigen,  1  Oct  19^6.    13  p.  Contr.  Nonr. 
22522. 
AD-107357. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128497 

Contents: 

Effects  of  icwiic  permutation  on  the  contractility 
of  the  ventricle  strip  and  on  the  potassium  content 
of  the  perfused  rat  heart,  by  G.  Bonar  Sutherland 
and  George  A.  Feigen. 

Variables  affecting  the  rate  of  decrement  and  their 
relation  to  the  carbohydrate  metabolism  of  the  driven 
rat  ventricle,  by  G,  Bonar  Sutherland  and  George 

A.  Feigen. 

Differential  action  of  ammonium  chloride  on  the 
response  of  the  sensitized  gut  to  ovalbumin,  sero- 
tonin, and  histamine,  by  G.  A.   Feigen  and  Christen 

B.  Nielsen. 


Medical  Specialties  and  Equipment 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
DEVELOPMENT  OF  LIGHTWEIGHT  LEGS  FOR 
LITTERS,  PART  I,   DEVELOPMENT  OF  BACK- 
REST FOR  LITTERS,  PART  II,  by  C.  F.  Schuessler, 
Nov  1948.    13  p.  AF  SAM  Proj.  21-02-016-E.  AF 
SAM  Proj.  21-02-016-M. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130982 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  PROBLEM  OF  MEDICAL  CARE  AND 
HOSPITALIZATION  UNDER  AIR  ATTACK,  by  K.  R. 
Reissman,  M.D.  Sep  1948.    12  p.    graphs,  tables. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130973 

Incidence  of  Air -Raid  Casualties  in  Berlin,  1943- 
1944. 

Microbiology 

Delaware  U.,  Newark. 
STUDIES  ON  THE  ENERGETICS  OF  CILIATED 
CELLS,  by  R.  R.  Ronkin,  1  Feb  1957.    6  p.  Contr. 
Nonr -1506(00). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132490 

Annual  Progress  Report-UD-DX-2(1956).  Project 
NR  164-280/7-18-55.  (R  and  L). 

Kansas  U.,  Lawrence. 
A  STUDY  OF  METHODS  FOR  CHEMICAL  FRAC- 
TIONATION OF  VIRUSES,  by  T.  G.  Metcalf  and 
W.  J.  Hausler,  Jr.,  Dec  31,  1956.    29  p. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132343 

Final  Report. 

Maryland  U.,  College  Park,  Md. 
STUDIES  ON  THE  SYSTEMATICS  AND  ECOLOGY 
OF  LAELAPTID  RODENT  ECTOPARASITES  IN 
EGYPT,  WITH  OBSERVATIONS  ON  THE  EPIDEMI- 
OLOGY OF  HAEMATOGOAN  lACULI  BOLFOUR.  by 
C.  E.  Yunker,  Dec  31.  1956.    8  p.  Contr.  Nonr-1809 
(00). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130345 

Miami  University.  Coral  Gables,  Fla. 
MARINE  BORER  INVESTIGATIONS,  by  F.  G.  Walton 
Smith,  Dec  1956.  32  p.  Contr.  NOy  81879. 
Order  from  LC  mi  $3.00,  ph  $3.60  PB  127286 

Northern  Utilization  Research  Branch,  Depi.  of 

Agriculture,  Peoria,  111. 
DIFFERENTIATION  OF  MICRO-ORGANISMS  BY 
INFRARED  SPECTRA.   FINAL  REPORT  PREPARED 
FOR  BIOLOGICAL  DEPT.,  ARMY  CHEMICAL 
CORPS,  CAMP  DETRICK,  MARYLAND,    submitted 
by  F.  R.  Senti,  E.  H.  Melvin,  etc.  July  18,  1956. 
189  p.  Contracts  CD  3-119  and  CD  4-400. 
Order  from  LC  nu  $8.40,  ph  $28.80  PB  128529 

Quatermaster  Food  and  Container  Inst,  for  the 

Armed  Forces,  Chicago,  111. 
EFFECT  OF  IRRADATION  ON  CLOSTRIDIUM 
BOTULINUM  TOXIN  SUBJECTED  TO  ULTRACEN- 
TRIFUGATION.  by  G.  M.  Dack,  1  Apr  1954  to  30  Sept 
1956.    19  p.  5505,  Rept.  7. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127305 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
A  BACTERIOTOXIC  SUBSTANCE  IN  AUTOCLAVED 
CULTURE  MEDIA  CONTAINING  GLUCOSE  AND 
PHOSPHATE,  by  Richard  A.  Finkelstein,  Ph.D.  and 
Charles  E.  Lankford,  Ph.D.  Dec  1956.    9  p.   AF 
SAM  57 -i7. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  128466 
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School  of  Aviation  Mediclnei  Randolph  Air  Force 

Base   Tsx. 
EVALUATION  OF  A  RAPID  (HEMOGLX>BIN  RE- 
OUCTION)  METHOD  FOR  D5TERMININC  ANTI- 
BIOTIC SUSCEPTIBILITY  OF  MICROORGANISMS, 
by  R.  B.  Mitchell  and  J.  A.  Ba^s,  Dec  1956.    30  p. 
AF  SAM  57-5  to  57-10. 
Order  from  LC  mi  $2.70,  ph  M.SO  PB  128454 

Contents:  ' 

57 -5 -Preliminary  evaluatioji  using  stock  organism. 

57 -6 -Modification 3  in  lechnlc. 

57-7 -Application  to  chemical  specimens  from 
pyogenic,  gastromiestinal  and  misc.    infections 
processes. 

57-8-Tube  dilution  determination  in  instances  of 
disagreements  between  the  rapid  and  standard  disc, 
methods. 

57 -9 -Application  to  chemical  specimens  from 
urinary  tract  infection. 

57 -10 -Application  to  chemical  specimens  from 
I  I  ophthalmic  infections. 

School  of  Aviation  Medicin^,  Randolph  Air  Force 

Base,  Tex. 
NEW  ENRICHMENT  AND  PLATING  MEDIA   FOR 
THE  ISOLATION  OF  SHIGELLA  AND  SALMONEL- 
LA ORGANISMS  FROM  STOOL  SPEQMENS,  by 
A.  A.  Hajna  and  S.  R.  Damon,  Sept  1956.    8  p.  AF 
SAM  56-128. 
Order  from  LC  mi  $1.80,  ph|$1.80  PB  127291 

School  of  Aviation  Medicinej  Randolph  Air  Force 

Base,  Tex. 
THE  USE  OF  PHOSPHORUS-L  32  TO  EVALUATE 
PHOSPHORUS  REQUIREMENTS  OF  LACTOBAQL- 
LUS,  by  Norman  O.  Harris,  Abr  1957.    7  p.  AF  SAM 
57-85.  I 

Order  from  LC  mi  $1.80,  ph  ^1.80  PB  132262 

Scripps  Institution  of  Oceanography,  U.,  of  Cali- 
fornia, La  Jolla. 
MARINE  MICROBIOLOGY  SEMl-ANNUAL  PROG- 
RESS   REPORT   No.   10,  1  July  to  31  December  1957. 
by  Claude  E.  ZoBell,  5  Jan  19$6.    10  p.    Contr.  N6onr- 
275  (18).    SIO  Reference  56-1, 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127188 

Washington  State  Coll.,  Pullknan. 
ENZYMATIC  STUDIES  ON  THERMOPHILIC  BAC- 
TERIA, by  L.  Leon  Campbell,  Jr..  andGilbertB.  Manning, 
Feb  1  to  Dec  31,  1956.    30  p.  Contr.  Nonr- 1856(00). 
Order  from  LC  mi  $2.70,  ph  84.80  PB  130593 

Washington  State  Coll.,  PulUiian. 
PURIFICATION  AND  PROPERTIES  OF  A  PRO- 
TEOLYTIC ENZYME   FROM  BACILLUS  STEAR- 
OHTERMOPHILUS,  by  R.  T.  O.  Brien  and  L.  Leon 
Campbell,  Jr.,  1956.    26  p.      | 
Order  from  LC  nru  $2.70,  ph  84.80  PB  132344 


Pathology 

Brooke  Army  Medical  Center,  Fort  Sam  Houston, 

Tex. 
A  TYPICAL  HEAT  STROKE   WITH  HYPERNATRE- 
MIA, ACUTE  RENAL   FAILURE,  AND  FULMINAT- 
ING POTASSIUM  INTOXICATION,  by  C.  R.  Baxter 
and  Paul  E.  Teschan,  Mar  19^8.    18  p.  MEDEW  RS 
3-58 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133893 


Chemical  Warfare  Labs.,  Army  Chemical  Center. 

Md. 
COMPARISON  OF  PERMANENT  AND  TEMPORARY 
CAVITIES  PRODUCED  BY  HIGH-VELOaTY  RIFLE 
BULLETS  IN  SOFT  TISSUE,  by  Max  Krauss  and 
John  F.  Miller,  July  29,  1957.    68  p.  CWLR  2144. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130012 

Cornell  U.,  Ithaca,  N.  Y. 
DIETARY  AND  OTHER   FACTORS  CONCERNED 
IN  MOUTH  AND  TOOTH  DETERIORATION,  by 
C.  M.  McCoy,  1  Jan  1957.    6  p.  Contr.  N6ori-91. 
Order  from  LC  nru  $1.80,  ph  $1.80  PB  130922 

Pennsylvania  U.,  Phi  la. 
PHYSIOPATHOLOGICAL  STUDY  OF  IMMERSION 
FOOT  (PROLONGED  EXPOSURE  OF  A  LIMB  TO 
COLD  SHORT  OF  FREEZING),  by  Hugh  Montgomery, 
15  Dec  1956.    5  p.  Contr. Nonr -55 1(03).   Supplement. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130339 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ANTITUBERCULOSIS  THERAPY  IN  MACACA 
MULATTA  MONKEYS,  by  Benjamin  D.  Fremming 
and  Richard  E.  Benson,  Dec  1956.    6  p.  AF  SAM 
57-23. 
AD-129  920. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128489 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  CEREBRAL  SURVIVAL  TIME  OF  RABBITS 
IN  ANOXIA  I.  THE  DEVELOPMENT  AND  EVALU- 
ATION OF  A  STANDARD  PROCEDURE,  by  W.  Noell 
and  H.  I.  Chinn,  Nov  1948.    18  p.  AF  SAM  Proj.  21- 
02-071,  Report  No.  1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132223 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base  Tex. 
EFFECT  OF  A  CHRONIC  EXPOSURE  TO  FAST 
NEUTRONS  ON  THE  DEVELOPMENT  OF  TUMORS 
IN  THE  RAT,  by  Quentin  L.  Hartwig,  July  1957.    6  p. 
AF  SAM  57-126. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132178 

School  of  Aviation  Medicine,  Randolph  Air  Force 

dqca    "Tex 
EFFECT  OF  MALONATE  ON  SELECTED  BODY 
DEFENSE  SYSTEMS,  by  L.  Joe  Berry,  Ph.D.,  and 
Jane  E.  Derbyshire,  Dec  1956.    5  p.  AF  SAM  57-21. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128472 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base  Tex. 
THE  EFFECT  OF  POSTMORTEM  AUTOLYSIS  ON 
CERTAIN  HISTO-CHEMICAL  REACTIONS,  by 
Sidney  P.  Kent,  Mar  1957.    5  p.  AF  SAM  57-71. 
AD-132  263. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127623 

School  of  Aviaticm  Medicine,  Randolph  Air  Force 

Base   Tex. 
THE  EFFECT  OF  VARIOUS  RESPIRATORY  STIMU- 
LANTS ON  EXX3S  DEPRESSED  BY  ANOXIA,  by  F.  E. 
Snapp  and  H.  F.  Adler,  Nov  1948.    9  p.  Proj.  No.  21- 
02-034,  Report  No.  1. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130987 
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School  of  Aviation  Medicine,  Randolph  Air  Force 

Rase   Tex. 
THE  EFFECTS  OF  BENADRYL  AND  DRAMAMINE 
ON  PERCEPTUAL-MOTOR  SKILL,  by  R.  G.  Pearson, 
Jan  1957.    4p.  AF  SAM  R  57-50. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  127419 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECTS  OF  HOUSING  ON  INQDENCE  AND 
SPREAD  OF  COMMON  RESPIRATORY  DISEASES 
AMONG  AIR   FORCE  RECRUITS,  by  S.  H.  Bernstein, 
June  1957.    11  p.  AF  SAM  57-81. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130075 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECTS  OF  OXYGEN  AND  DEXTROAMPHETA- 
MINE ON  WORK  DECREMENT,  by  G.  T.  Hauty  and 
R   B.  Payne,  Jan  1957.    11  p.    AF  SAM  57-127. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130052 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EVALUATION  OF  FACTORS  WHICH  MAY  BE  OF 
IMPORTANCE  IN  THE  PRODUCTION  OF  EXTER- 
NAL EAR  INFECTIONS,  by  B.  H.  Senturia  and  F.  M. 
Liebmaun,  Oct  1956.    26  p.  Rept.  56-135. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128464 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EXTENSIVE  VENOUS  OBSTRUCTION  OF  THE 
LABYRINTH.  VESTIBULAR  CHANGES,  by  R.  Kimura 
and  H.  B.  Perlman,  Oct  1956.    16  p.  AF  SAM  56-131. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128455 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
HEALING  OF  INQSED  WOUNDS  AT  HIGH  ALTI- 
TUDES, by  Pablo  Mori  Chavez.  Nov  1956.    10  p. 
AF  SAM  56-102. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128459 

School  ol  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
HYPERLIPORPROTEINEMIA  AND  CHOLESTEROL 
DEPOSITION  AT  THE  ARTERIES  OF  1»3 1 -TREAT- 
ED DOGS,  by  Lawrence  J.  Milch  and  Alfred  A. 
Renzi,  et  al,  Au^  1957.    7  p.  AF  SAM  57-148. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  133711 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Bcis6   Tex, 
HYPOTHERMIC  MYOCARDIAL  OXYGENATION,  by 
J.  R.  Jude  and  R.  Folse,  May  1957.    13  p.  AF  SAM 
57-13. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130072 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base   Tex. 
LETHAL  EFFECTS  OF  GAMMA   RADIATION  ON 
NEUROSPORA  CONIDIA,  by  Robert  D.  Gafford, 
July  1957.    21  p.  AF  SAM  57-61. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  132259 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base   Tex. 
METABOLIC  PATTERNS  OF  SELECTED  MEM- 
BERS OF  THE  GENUS  LACTOBACILLUS-POTAS- 


SlUM  UPTAKE  STUDIES,  by  Ira  L.  Shannon  and 
Norman  O.  Harris,  Jan  1957.    7  p.  AF  SAM  57-18. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128450 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base  Tex. 
THE  PLASMA  ERYTHROPOIETIC  FACTOR  IN  THE 
POLYCYTHEMIA  OF  HIGH  ALTITUDES,  by  Cesar 
F.  Merino,  Nov  1956.    6  p.  AF  SAM  56-103. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128467 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base  Tex. 
POSSIBLE  ROLE  OF  PLASM\  ULTRA  FILTERABLE 
CALQUM  CONCENTRATION  IN  POSTHYPERCAP- 
NIC  VENTRICULAR  FIBRILLATION,  by  E.  B.  Brown, 
Jr.,  and  A.  S.  Prasad,  July  1957.    6  p.  AF  SAM 
57-109. 
Order  from  LC  mi  $1.80,  ph  $1.80^  PB  132173 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  PREVENTION  OF  SECONDARY  INFECTION 
DUE  TO  PSEUDOMONAS  AERUGINOSA  IN  FROST- 
BITTEN TISSUE,  by  Joseph  Picholka,  M.D.,  June 
1949.    5  p.  AF  SAM  Proj.  21 -02 -079 -Report  No.  2. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132221 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Docg   Tex 
THE  ROLE  OF  HYPERPOTASSEMIA  IN  THE  PRO- 
DUCTION OF  VENTRICULAR   FIBRILLATION 
FOLLOWING  HYPERCAPNL\,  by  E.  B.  Brown,  Jr. 
May  1956.    6  p.  AF  SAM  56-20. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127302 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,   Tex. 
THE  ROLE  OF  SPLANCHNIC  AND  LUMBAR  SYM- 
PATHETIC NERVES  IN  THE  PHYSIOLOGIC  RE- 
SPONSE TO  FEVER  AND  HYPOXIA  IN  DOGS 
EITHER  ANESTHETIZED  OR  UNANESTHETIZED, 
by  W.  G.  Kubicek,  June  1957.    59  p.    AF  SAM  56-66. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132256 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
SERUM  AGAR  METHODS  AND  VARIABLES,  by 
William  G.  Glenn,  Nov  1956.    15  p.  AF  SAM  56-116. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128457 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
A  SIMPLE  QUANTITATIVE  DETERMINATION  OF 
THE  ANAPHYLACTIC  REACTION  IN  MICE,  by 
W.  E.  Harris  and  J.  D.  Fulton,  Apr  1957.  4  p.  AF 
SAM  57-76. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  130058 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
STUDIES  IN  AEROEMBOLISM,  by  John  P.  Marbar- 
ger,  William  E.  Kemp,  et  al.  Feb  1957.    12  p. 
AF  SAM  57-44. 
AD-132265. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127626 
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School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
A  STUDY  OF  THE  INQDENCE  OF  PRIMARY 
ATYPICAL  PNEUMONIA    FOB  A  PERIOD  OF  ONE 
YEAR  AT  THE  INDOCTRINATION  CENTER, 
LACKLAND  AIR   FORCE  BASE,  by  C.  H.  Morhouse, 
June  1949.    11  p.  AF  SAM  Pnoj.  21-02-122. 
Order  from  LC  mi  1 2. 40,  phi  $3.30  FB  132226 

Pharmocology  and  Toxicology 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
THF  ACUTE  TOXIQTY  OF  VAPORS  FROM  A 
RED  FUMING  NITRIC  ACID  HYDROFLUORIC 
AQD  MIXTURE,  by  Emil  A.  Pfitzer  and  Earle  A. 
Greene,  23  July  1956.    10  p.  (t:WLR-2043. 
Order  from  LC  mi  .tl.80,  ph  |$1.80  PB  128858 


Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
FIELD  PROCEDURES   FOR  THE  DETERMINATION 
OF  BLOOD  CHOLINESTERASE  LEVELS.  II  VISUAL 
METHODS   FOR   ESTIMATION  OF  WHOLE  BLOOD, 
RED  BLOOD  CELL,  AND  PI^SMA   CHOLINESTER- 
ASE, by  Joseph  H.  Fleisher  atid  G.  Stanley  Woodson, 
June  1956.    28  p.    CWLR  2044. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129369 


Chemical  Warfare  Labs,,  Army  Chemical  Center, 

Md. 
PULMONARY  EFFECTS  OF 
Johnson,  Oct  1957.    17  p.  CW 
Order  from  LC  mi  $2.40,  ph 


Chemical  Warfare  Labs., 

Md. 
A  STUDY  OF  END-PLATE 
TIONS  ON  THE  ACTIONS  O 
byP.F.  Wagley,  12  July  1957 
Order  from  LC  mi  $2.40,  ph 


SARIN,  by  R.  P. 

.R-2186. 

$3.30  PB  133558 


Army  Chemical  Center, 

I^OTENTIALS  OBSERVA- 

CERTAIN  OXIMES, 

16  p.  CWLR -2145. 

113.30  PB  129514 


Chemical  Warfare  Labs.,  Atrmy  Chemical  Center, 

Md.  I 

THE  SUBACUTE  AND  CHROhllC  TOXIQTY  OF  AN 
A Nl LINE -FUR  FURY L  ALCOHOL  HYDRAZINE 
VAPOR  MIXTURE,  by  WilUarJi  E.  Rinehart  and 
Martin  A.  Ross,  20  May  1957 
Order  from  LC  mi  $2.40,  ph 


Industrial  Test  Lab.,  Philadelphia  Naval  Shipyard, 

Penn. 
EVALUATION  OF  TOXiaTY]  (HEAVY  METALS) 
REQUIREMENT  FOR  MACHINE  DISHWASHING 


14  p.  CWLR -2124. 
183.30  PB  128856 


COMPOUND,  by  M.  Haftel  and 

1957,  11  p. 

Order  from  LC  mi  $2.40,  ph  ;?3.30 


W.  L.  Reichel,  Mar 

PB  133743 


Institute  of  Medical  Resear  :h,  Huntington  Memo- 
rial Hospital,  Pasadena,  Ca  if. 
PROPERTIES  OF  THE  VENOfVI  OF  THE  STIN- 
GRAY, by  Findlay  E.  Russell,  M.  D.,  1  Nov  1956. 
20  p.  Contr.  Nonr  1708(00).  Final  Report. 
Order  from  LC  mi  $2.40,  ph    J3.30  PB  129883 


Louisiana  State  U.,  New  Orleans. 
PROGRESS  REPORT  ON  CONTRACT  NO.  DA-18- 
108-CML-5473,  by  Charles  S.  Petty,  25  Feb  1957. 
31  p. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130729 

Public  Health  Service,  Cincinnati,  Ohio. 
TOXICOLOGIC  STUDIES  OF  TWO  ALKYL  DIA- 
MINES AND  AN  ACETYLENIC  DERIVATIVE,  by 
Herbert  E.  Stokinger  and  William  T.  Rockhold.  Rept. 
on  Contract  AF  33(616)  54-9.  Apr  1955.    24  p.  WADC 
TR -55-250; 
AD-97535. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130357 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
ANAPHYLACTIC  SHOCK   IN  THE  MOUSE  PASSIVE- 
LY SENSITIZED  WITH  HOMOLOGOUS  ANTISERUM, 
by  Perry  Morgan,  Noble  P.  Sherwood,  et  aL    Feb  1957, 
5  p.    AF  SAM  57-60. 
AD-132564. 
Order  from  LC  mi  $1.80,  ph  .$1.80  PB  127940 

School  of  Aviation  Medicine,  Randolph  Air  Force 
-    Base,  Tex. 

INFLUENCE  OP  DIAMOX  ON  POSTHYPERCAPNIC 
SEQUELAE,  by  Royal  Hayden  and  E.  B.  Brown,  Jr., 
Mar  1957.    4  p.  Rept.  57-38. 
AD-136  183. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129392 

School  of  Aviation  Medicme,  Randolph  Air  Force 

Base,  Tex. 
TOXICITY  OF  ANTI -MALARIAL  DRUGS  OF   FLY- 
ING PERSONNEL,  by  H.  I.  Chinn  and  C.  J.  Ferber, 
Sept  1948.    12  p.    AF  SAM  Proj. -21-02-062,  Report 
No.  1. 
Order  from  LC  mi  $2,40,  ph  $3.30  PB  130989 

Radiobiology 

Aviation  Medical  Acceleration  Lab.,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
RESPONSES  OF  THE  RAT  TO  THERMAL  RADIA- 
TION, by  James  D.  Hardy  and  Alice  M.  Stoll,  Oct  30, 
1956.    22   p.  Proj.  NM  001  103  301,  Reptill;NACD  MA 
5613. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128145 

Naval  Research  Lab.,  Washington,  D.  C. 
DOSIMETRY  OF  X-RAYS  AND  GAMMA   RAYS,  by 
J.  H.  Schulman,  26  Sept  1950.    12  p.  NRL  3736. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129135 

Northwestern  U.,  Chicago,  111. 
EFFECT  OF  IRRADIATION  ON  p32   UPTAKE  BY 
BONE  MARROW  AND  SPLEEN,  by  W.  A.  Ramboch 
Apr  1952.    7  p.    AF  SAM  Proj. -21-23-029  Report  No. 
1,  Contr.  AF  33  (038)-17731. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132231 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
BIPHASIC  HYPERFERREMIA   INDUCED  IN  RATS 
BY  X -IRRADIATION,  by  G.  S.  Melville,  Jr.  and  F.  P. 
Conte,  Mar  1957.    4  p.  AF  SAM  57-74. 
AD-132  264. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127622 
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School  of  Aviation  Medicine,  Randolph  Air  Force 

Base   Tex, 
CHANGE  IN  PLASMA   CLEARANCE  AND  RED 
CELL  UPTAKE  OF  RADIOACTIVE  IRON  IN  PA- 
TIENTS FOLLOWING  TOTAL-BODY  X-RADIATION, 
by  W.  K.  Sinclair,  June  1957.    7  p.    AF  SAM  57-116. 
Order  from  LC  mi  $1.80,  ph  $1,80  PB  132267 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  COMBINED  EFFECTS  OF  IONIZING  RADIA- 
TION AND  LOW  TEMPERATURE  ON  THE  METAB- 
OLISM,   LONGEVITY.   AND  SOFT  TISSUES  OF  THE 
WHITE  RAT,  by  L,  D.  Carlson  and  W,  J.  Scheyer, 
Mar  1957.    17  p.  AF  SAM  57-78-and  57-79. 
AD-136285. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129389 

Bound  Together: 

57-78   Part  I -Metabolism  and  Longevity, 

57-79   Part  II-Histologic  changes. 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
COMPARATIVE  ERYTHROPOIETIC  INCORPORA- 
TION OF  FERRIC  AND  FERROUS  PREPARATIONS 
OF  IRON  59  BY  THE  MACACA   MULATTA   MON- 
KEY, by  Quentin  L,  Hartwig  and  Thomas  P.  Leffing- 
well,  Aug  1957.    5  p.  AF  SAM  58-5. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132514 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECT  OF  INTRATRACHEAL  INSTILLATION 
OF  INFECTIOUS  AND  NONINFECTIOUS  MATERIAL 
INTO  THE  LUNG  OF  THE  X -IRRADIATED  RAT, 
by  E,  H,  Perkins  and  S.  Marcus,  Apr  1957.    8  p.  AF 
SAM  57-32. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130064 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex, 
EFFECT  OF  RADIATION  ON  CREATIVE  SYNTHE- 
SIS IN  THE  DOG,  by  Donald  R,  Anderson,  July  1957. 
8  p,  Rept,  57-119, 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132176 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Bd.s6   TTcx. 
EFFECT  OF  PRE-RADIATION  IMMUNIZATION  ON 
RESISTANCE  TO  AEROSOL -INDUCED  INFECTION 
IN  X-IRRADIATED  MICE,  by  Eugene  H.  Perkins, 
Stanley    Marcus.    Mar  1957.    7  p.    AF  SAM  57-33. 
AD-132  262. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127625 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
EFFECT  OF  X-RADIATION  ON  SUSCEPTIBILITY 
TO  INFECTION   FOLLOWING  ORAL  CHALLENGE 
IN  IMMUNIZED  AND  NONIMMUNIZED  MICE,  by 
Eugene  H.  Perkins,  and  Stanley  Marcus,  Feb  1957. 
7  p.    AF  SAM  57-47. 
AD-132  266. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  127624 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base.  Tex. 
EFFECTS  OF  IONIZING  RADIATION  ON  ANAPHY- 
LACTIC SHOCK  IN  THE  MOUSE -SINGLE  WHOLE - 


BODY  X-IRRADIATION  OF  300  ROENTGENS,  by 

Perry  Morgan.  Ph.D..  and  Noble  P.  Sherwood  M.D., 

Ph.D'.,  et  aL    Feb  1957.    19  p.    AF  SAM  57-34. 

AD-132568. 

Order  from  LC  mi  2.40.  ph  $3.30  PB  127937 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base,  Tex. 
EFFECTS  OF  SINGLE  AND  OF  SPAChD,  MULTI- 
PLE DOSES  OF  COBALT -60  GAMMA  AND  FISSION 
NEUTRON  RADIATION  ON  THE  INCORPORATION 
OF  IRON -59  INTO  THE  RAT  ERYTHROPOIETIC 
SYSTEM,  by  W.  A.  Rambach  and  J.  A.  D.  Cooper, 
Sept  1957.    AF  SAM  58-1. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  132778 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
FAILURE  OF  BETA-AMINOETHYLISOTHIOURON- 
lUM  DIBROMIDE  TO  PROTECT  AGAINST  LETHAL 
TOTAL  BODY  X-IRRADIATION  IN  DOGS,  by  R.  E, 
Benson  and  J.  W,  Howland,  Feb  1957.    6  p.  AF  SAM 
57-42. 
Order  from  LC  mi  $1,80,  ph  $1,80  PB  130066 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex, 
LOCALIZATION  OF  INTRAVENOUSLY  INJECTED 
THORIUM  DIOXIDE  IN  THE  SPLEENS  OF  NORMAL 
AND  X-IRRADIATED  MICE,  by  K.  K.  Gyi  and  S. 
Marcus.  Apr  1957.    9  p.  AF  SAM  57-41. 
Order  from  LC  mi  $1,80,  ph  $1.80  PB  130065 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
THE  LOW  DOSE  Co^o   FACILITY  OF  THE  RADIO- 
BIOLOGICAL LABORATORY,  by  Sanford  C.  Sigoloff, 
Henry  M,  Borella,  et  aL  Mar  1957.    9  p.    AF  SAM 
57-40. 
AD-132569, 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127938 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base.  Tex. 
A   METHOD  FOR  IMPROVING  THE  PREQSION  OF 
INVERSE  SQUARE  MEASUREMENTS,  by  M.  Slater 
and  G.  S.  Melville.  Jr..  Apr  1957.    4  p.  AF  SAM 

57-57 

Order  from  LC  mi  $1.80.  ph  $1.80  PB  130086 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base.  Tex. 
NEOPLASMS  IN  MONKEYS  (MACACA  MULATTA): 
SPONTANEOUS  AND  IRRADIATION  INDUCED,  by 
S.  P.  Kent  and  J.  E.  Pickering,  June  1957.    14  p.  AF 
SAM  57-110. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  132174 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
OBSERVATIONS  ON  TISSUES  FROM  THE  MONKEY 
HEAD  IN  CELL  CULTURES  WITH  SPECIAL  REF- 
ERENCE TO   RADIATION  EFFECTS,  by  C.  M. 
Pomerat,  Ph.D.,  and  W.  Hild.  M.D.,  Dec  1956.    32  p. 
AF  SAM  57-15. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128478 
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II 


School  of  Aviation  Medicine   Randolph  Air  Force 

Base,  Tex, 
PRELIMINARY  STUDY  OF  T4E  EFFECTS  OF  X- 
IRRADIATION  ON  THE  A NTBODY -COMBINING 
CAPACITY  OF  HUMAN  PROTEINS,  by  William  G 
Glenn  and  Iowa  W.  Marable,  Cec  1957.    4  p.  AF  SAM 
58-44. 
Order  from  LC  mi  J  1.80,  ph  1^1.80  PB  133713 

School  of  Aviation  Medicine,]  Randolph  Air  Force 

Base,  Tex. 
RADIATION  CREATINURIA   Il(J  THE   RAT,  by  C.  M. 
Williams  and  G.  M.  Krise,  Mar  1957.    15  p.  AF  SAM 
57-84. 
Order  from  LC  mi  $2.40,  ph  K 


3.30  PB  130076 

Randolph  Air  Force 

FFECTS  INDUCED 


School  of  Aviation  Medicine, 

Base,  Tex. 
SYSTEMIC  AND  CLINICAL  E 
IN  263  CANCER  PATIENTS  BV   WHOLE -BODY 
X-IRRADIATION  WITH  NOMINAL  AIR   DOSES  OF 
15  TO  20  R,  by  L.  S.  Miller  and  G.  H.  Fletcher, 
May  1957.    22  p.  AF  SAM  57-^  2 
Order  from  LC  mi  |i2.70,  ph  $[4.80  PB  130078 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
TECHNIC  AND  DOSIMETRY   itOR   WHOLE -BODY 
X-IRRADIATION  OF  PATIENTS,  by  W.  K.  Sinclair 
and  A.  Cole,  Mar  1957.    11  p.  A 
Order  from  LC  mi  $2.40,  ph  $ 


F  SAM  57-70. 
$.30  PB  130057 


Randolph  Air  Force 


School  of  Aviation  Medicine, 

Base,  Tex. 

URINARY  COFROPORPHYRIN  ftXCRETION  OF  RATS 
FOLLOWING  GAMMA   IRRADIATION,  by  Elwood 
H.  LaBrosse  and  Joe  E.  Smith, 
SAM  55-135. 
Order  from  LC  mi  $1.80,  ph  $ 


Surgery 

PLASTIC  TEXTILE   ARTERIAL 

Arthur  H.  Blakemore,  28  Dec  19^6 

Nonr-266-31. 

Order  from  LC  mi  S2.40,  ph  $3 

School  of  Aviation  Medicine, 
Base,  Tex. 

PHYSIOLOGIC  AND  MORPHOL(bG 
LUNG   RESECTION   IN  DOGS,  tij/ 
M.  T.  Lategola,  Apr  1^57,    9  p 
Order  from  LC  mi  $  1.80,  ph  $1 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
SOME  THEORETICAL  CONSID 
BLA LOCK -TAUSSIG  OPERATldN 
1956.    5  p.  AF  SAM  56-29. 
Order  from  LC  mi  $1.80,  ph  $ 


'eb  1956.    7  p.  AF 
.80  PB  127292 


PROSTHESES,  by 
12  p.    Contr. 

30  PB   130609 

andolph  Air  Force 

IC  EFFECTS  OF 
W.  H.  Massion  and 
AF  SAM  57-65. 
L80  PB  130085 


iRATIONS  OF  THE 
,  by  A.  B.  Otis,  Apr 


80 


PB  127301 


CHEMISTRY 
Analytical  Chemistry 


Aeronautical  Materials  Lab., 
mental  Station,  Philadelphia, 
ELECTRON  MICROSCOPE  INV 
CHROMIC  ACID  ANODIZING  ON 


Naval  Air  Experi- 
la. 


;STIGATION  OF 
ALCLAD  SUR- 


FACES-PARTIAL REPORT,  by  T.  A.  Renshaw.  4  Dec 

1956.    33  p.    NAMAML-AE-1012. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  129402 

Antioch  College,  Yellow  Springs,  Ohio. 
.STUDIES  OF  THE  DETERMINATION  OF  GERMA- 
NIUM BY  THE  HETEROPOLY  BLUE  METHOD,  by 
Elwood  R.  Shaw,  15  Apr  1957.    17  p.  AFOSR-TN-57- 
159;  Contract  A  F18(600) -1490. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127584 

Boston  U.,  Mass. 
MEASUREMENT  OF  SOME  THERMODYNAMIC 
FUNCTIONS  OF  ALKALI   METAL  BOROHYDRIDES 
IN  LIQUID  AMMONIA,  by  R.  V.  Coulter  and  J.  B. 
Sinclair,  7  Jan  1957.    10  p.  CCC - 1024 -TR -218. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  129608 

Brigham  Young  U.,  Provo,  Utah. 
THE  PREPARATION  AND  CATALYTIC  PROPER- 
TIES OF  RHENIUM  BLACKS  OBTAINED  BY  THE 
REDUCTION  OF  RHENIUM  (VII)  IN  ANHYDROUS 
AMMONIA  AND  AMINES  WITH  ALKALI  METALS, 
by  David  W.  Seegmiller,  16  Mar  1958.    138  p.  AF 
OSR  TN  58-108;  Contr.  AF  18(600)-1164. 
AD-50217. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  133793 

Gallery  Chemical  Co.,  Pa. 
PREPARATION  AND  ANALYSIS  OF  CALIBRATION 
GASES  FOR  BORANE  MONITORING  DEVICES,  by 
L.  J.  Kuhns  and  R.  H.  Forsyth,  5  Dec  1955.    14  n 
CCC  - 1024 -TR -162.  f 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  129413 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 
Md. 

METHODS  OF  MICROANALYSIS  II  THE  DUMAS 

NITROGEN  DETERMINATION:  AN  IMPROVED 

FILLING,  by  J.  M.  Corliss  and  Cecil  A.  Rush. 

21  Aug  1957.    21  p.  CWLR  2158. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  130968 

Chicago  U..  111. 
CHEMICAL  IDENTIFICATION  OF  SUBMICRON 
PARTICLES.    FINAL  REPORT  OF  RESEARCH, 
by  Barbara  J.  Tufts,  and  Horace  R.  Byers,  1  Sept 
1956.    3  p.  Contr.  N6ori  -20,  T.  O.  20. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128543 

Bureau  of  Mines,  Washington,  D.  C. 
X-RAY  EMISSION  SPECTROGRAPHIC  ANALYSIS 
OF  BASTNAESITE  RARE  EARTHS,  by  F.  W.  Lytle 
et  al.  Dec  1957.    18  p.  RI-5378. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133763 

Fairchild  Engine  and  Airplane  Corp.,  Oak  Ridge, 

Tenn. 
TITANIUM,  by  Doher,  23  Aug  1948.    129  p.    NEPA 
722-EMR-33. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  130802 

Henry  Ford  Hospital,  Detroit,  Mich. 
DETERMINATION  OF  SUCCINIC  DEHYDROGENASE 
ACTIVITY,  by  Thomas  P.  Singer  and  Edna  B.  Kearny, 
ND,    29  p.  Contr.  Nonr  1656(00). 
Order  from  LC  mi  $2.70,  ph$4.80  PB  127503 
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Holloman  Air  Development  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
DETERMINATION  OF  OXYGEN  PERCENTAGES  BY 
PRESSURIZATION  TECHNIQUE,  by  Jerry  L.  Johnson, 
ND.    10  p.  HADC  TN-57-4. 
AD-113034. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127972 

Industrial  Test  Lab.,  Philadelphia  Naval  Shipyard, 

Pa. 
AN  IMPROVED  PROCEDURE   FOR   DETERMINING 
SODIUM  SILICOFLUORIDE  AND  SODIUM  ACID 
FLUORIDE  IN  LAUNDRY  SOUR,  by  R.  Grant  Nov 
1956.    19  p.  ITL  2924. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133902 

Institute  for  the  Study  of  Metals,  U.,  of  Chicago, 

111. 
EXPERIMENTAL  DETERMINATION  OF  THE  ELEC- 
TRICAL RESISTIVITY  OF  THE  LIQUID  ALLOYS, 
Hg-In,  Hg-Tl,   ANDGa-Sn,  AND  OF  LIQUID  GALLI- 
UM, by  L.  G.  Schulz  and  P.  Spiegler,  Mar  1958.    13 
p.  AFOSR  TN-58-149;  Contr.  AF  18(600)  1489. 
AD-152176. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133661 


Institute  of  Optics,  U.,  of  Rochester,  N.  Y. 
RESISTIVITY  OF  INTERSTITIALS  IN  COPPER, 
by  R.  J.  Potter  and  D.  L.  Dexter,  June  1957.    22  p. 
AFOSR  TN-57-327.  Contract  A F18  (600)-688. 
AD-132  399. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128755 


Laboratories  for  Research  and  Development, 

Franklin  Inst.,  Philadelphia,  Pa. 
MAGNETIC  EXAMINATION  OF  THE  INITIAL 
PREQPITATION  IN  A  GOLDNICKEL  ALLOY,  by 
Ami  E.  Berkowitz  and  P.  J.  Flanders,  May  1957.    41  p. 
AFOSR-TN-57-314.  Contract  AF-49-(638)-159. 
AD-132385. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128754 

Metcalf  Research  Lab.,  Brown  U.,  Providence,  R.  I. 
THE  RATE  OF  DISSOQATION  OF  BROMINE  IN 
SHOCK  WAVES,  by  H.  B.  Palmer  and  D.  F.  Horning 
15  Nov  1956.    31  p.  Technical  Report  No.  3,  Contr. 
Nonr  562(06). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130698 


Missouri  U.,  Columbia. 
INFRARED  ABSORPTION  IN  THIN   FILMS  OF 
BARIUM  OXIDE,  by  Joseph  W.  Brouillette,  Jr.,  15 
June  1956.    33  p.  TR-19;  Contr.  N7onr -292(05). 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130779 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
ANALYTICAL  ASPECTS  OF  HYDROXYLAMINE 
IN  PROPELLANT  CHEMISTRY  PART  I.  SPECTRO- 
PHOTOMETRIC  DETERMINATION  OF  TRIACETIN 
IN  ETHYLCELLULOSE  INHIBITORS,  by  William 
M.  Ayers  and  Gerald  C.  Whitnack,  7  Jan  1957.    18  p. 
NOTS-1629;  NAVORD  5382,  Pt.  1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130834 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
ANALYTICAL  PROCEDURES   FOR   1, 1-DIMETHYL- 
HYEMlAZINE.    by  W.  R.  McBride  and  H.  W.  Kruse, 
23  May  1956.    21  p.  NOTS-1475;  NAVORD-5263. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130795 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  DETERMINATION  OF  SOME  COMMON 
ALLOYING  ELEMENTS  IN  ALUMINUM  AND  ITS 
ALLOYS,  by  William  Zimmerman,  III.  30  Sept  1947. 
12  p.  NRL  M-3183. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129179 

North  Carolina  U.,  Chapel  Hill. 
CHELOMETRIC  TITRATIONS  WITH  POTENTIO- 
METRIC  END  POINT  PART  I.   DETECTION,  by 
C.  N.  Reilley  and  R.  W.  Schmic",  June  1957.    24  p. 
AF  OSR  TN57-472,  Contr.  AF  18  (600) -1160. 
AD-136464. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  120938 

North  Carolina  U.,  Chapel  Hill. 
DIRECT  TITRATION  OF  CALCIUM  IN  BLOOD 
SERUM,  by  Robert  L.  Golby,  Gary  P.  Hildebrand, 
et  al.  May  1957.    11  p.  AF  OSR  TN  57-471,  Contract 
AF  18(600)-1160. 

AD-136363.  ^  ,^^_. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  129586 


Olin  Mathieson  Chemical  Corp.,  Niagara  Falls, 

N.  Y. 
A  STUDY  OF  AMMONIUM  PERCHLORATE  SPEQ- 
FI CATION  ANALYSIS,  by  C.  Guy  and  H.  Hyer, 
20  Jan  1956.    29  p. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129651 

Picatinny  Arsenal,  Dover,  N.  J. 
FLAME  SPECTROPHOTOMETRIC  METHOD  FOR 
DETERMINING  SODIUM  CHLORATE  IN  POTAS- 
SIUM  CHLORATE,  by  Michael  Halik  and  Roscoe 
Croom.June  1957.   7  p.  PATR  2430. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128977 

Samuel  Feltman  Ammunition  Laboratories, 

Picatinny  Arsenal,  Dover,  N.  J. 
THE  APPLICATION  OF  NONAQUEOUS  TITRIM- 
ETRY  TO  THE  DETERMINATION  OF  POTAS- 
SIUM SULFATE  IN  PROPELLANTS.    by  Henry  L. 
Herman,  Sept  1956.    15  p.  PATR  2347. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129908 

Samuel  Feltman  Ammunition  Laboratories,  Pica- 
tinny Arsenal,  Dover,  N.  J  . 
DETERMINATION  OF  FREE  METALLIC  ALUMI- 
UM  IN  ALUMINUM  POWDER,  by  Seymour  Lader 
and  MUton  Roth,  Aug  1956.    16  p.  PATR  2323. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127912 


Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
DETERMINATION  OF  SURFACE  IMPURITY  OF 
POWDERED  MAGNESIUM,  by  Sol  Weisberger,  Oct 
1956.    15  p.  PATR  2351. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130825 
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SchcxDl  of  Aviation  Medicine[  Randolph  Air  Force 

Base,  Tex. 
PRELIMINARY  STUDY  OF  1 
IRRADIATION  ON  THE  ANTIBODY 
CAPACITY  OF  HUMAN  PRO 
Glenn  and  Iowa  W.  Marable, 
58-44. 
Order  from  LC  mi  $1.80,  ph 


Cec 


School  of  Aviation  Medicine 

Base,  Tex. 
RADIATION  CREATINURIA   I 
Williams  and  G.  M.  Krise,  Mal^ 
57-84. 
Order  from  LC  mi  $2.40,  ph 


School  of  Aviation  Medicine, 

Base,  Tex. 
SYSTEMIC  AND  CLINICAL 
IN  263  CANCER   PATIENTS 
X-IRRADIATION  WITH  NOMI 
15  TO  20  R,  by  L.  S.  Miller  a 
May  1957.    22  p.  AF  SAM  57 
Order  from  LC  mi  f  2.70,  ph 


EF 


SY 


FECTS  INDUCED 
WHOLE -BODY 
KAL  AIR   DOSES  OF 
d  G.  H.  Fletcher, 

^2. 


School  of  Aviation  Medicine, 

Base,  Tex. 
TECHNIC  AND  DOSIMETRY 
X-IRRADIATION  OF  PATIENTlS 
and  A.  Cole,  Mar  1957.    11  p.  y 
Order  from  LC  mi  $2.40,  ph  % 


$14.80  PB  130078 

Randolph  Air  Force 


If  OR   WHOLE -BODY 
,  by  W.  K.  Sinclair 
F  SAM  57-70. 
3.30  PB  130057 


School  of  Aviation  Medicine, 

Base,  Tex. 
URINARY  COPROPORPHYRIN 
FOLLOWING  GAMMA   IRRADIATION 
H.  LaBrosse  and  Joe  E.  Smith, 
SAM  55-135. 
Order  from  LC  mi  $1.80,  ph  $1.80 


Surgery 


^^56 


PLASTIC  TEXTILE   ARTERIAL 

Arthur  H.  Blakemorc,  28  Dec  1 

Nonr-266-31. 

Order  from  LC  mi  $2.40,  ph  $ 

School  of  Aviation  Medicine. 
Base,  Tex. 

PHYSIOLOGIC  AND  MORPHOLtXJ 
LUNG  RESECTION  IN  DOGS. 
M.  T.  Lategola,  Apr  1<J57.    9  p. 
Order  from  LC  mi  B  L80,  ph  $ 


School  of  Aviation  Medicine, 

Base,  Tex. 
SOME  THEORETICAL  CONSIDjERATIONS 
BlJ^ LOCK -TAUSSIG  OPERATION 
1956.    5  p.  AF  .SAM  56-29. 
Order  from  LC  mi  $1.80,  ph  $|.80 


4E  EFFECTS  OF  X- 

COMBINING 
EINS,  by  Wilham  G. 
1957.    4  p.  AF  SAM 


1.80  PB  133713 

Randolph  Air  Force 

THE  RAT,  by  C.  M. 
1957.    15  p.  AF  SAM 


3.30  PB  130076 

Randolph  Air  Force 


Randolph  Air  Force 


XCRETION  OF  RATS 

,  bv  Elwood 
^eb  1956.    7  p.  AF 


PB  127292 


PROSTHESES,  by 
12  p.    Contr. 


3L30  PB   130609 

landolph  Air  Force 


IC  EFFECTS  OF 
W.  H.  Massion  and 
AF  SAM  57-65. 
.80  PB  130085 


ty 


landolph  Air  Force 

OF  THE 
,  by  A.  B.  Otis,  Apr 

PB  127301 


CHEMISTRY 

Analytical  Chemistry 

Aeronautical  Materials  Lab.,jNaval  Air  Experi- 
mental Station,  Philadelphia,  Pa. 
ELECTRON  MICROSCOPE  INVESTIGATION  OF 
CHROMIC  ACID  ANODIZING  CN  ALCLAD  SUR- 


FACES-PARTIAL REPORT,  by  T.  A.  Renshaw,  4  Dec 

1956.    33  p.    NAMAML-AE-1012. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  129402 

Antioch  College,  Yellow  Springs,  Ohio. 
STUDIES  OF  THE  DETERMINATION  OF  GERMA- 
NIUM BY  THE  HETEROPOLY  BLUE  METHOD,  by 
Elwood  R.  Shaw,  15  Apr  1957.    17  p.  AFOSR-TN-57- 
159;  Contract  AF18(600)-1490. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127584 

Boston  U.,  Mass. 
MEASUREMENT  OF  SOME  THERMODYNAMIC 
FUNCTIONS  OF  ALKALI   METAL  BOROHYDRIDES 
IN  LIQUID  AMMONIA,  by  R.  V.  Coulter  and  J.  B. 
Sinclair,  7  Jan  1957.    10  p.  CCC - 1024 -TR -218. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129608 

Brigham  Young  U.,  Provo,  Utah. 
THE  PREPARATION  AND  CATALYTIC  PROPER- 
TIES OF  RHENIUM  BLACKS  OBTAINED  BY  THE 
REDUCTION  OF  RHENIUM  (VII)   IN  ANHYDROUS 
AMMONIA   AND  AMINES  WITH  ALKALI   METALS, 
by  David  W.  Seegmiller,  16  Mar  1958.    138  p.  AF 
OSR  TN  58-108;  Contr.  AF   18(600)-1164.  y 

AD-50217. 
Order  from  LC  mi  $6.90,  ph  .$21.30  PB  133793 

Gallery  Chemical  Co.,  Pa. 
PREPARATION  AND  ANALYSIS  OF  CALIBRATION 
GASES  FOR  BORANE  MONITORING  DEVICES,  by 
L.  J.  Kuhns  and  R.  H.  Forsyth,  5  Dec  1955.    14  p 
CCC  - 1024 -TR -162. 
Order  from  LC  nru  $2.40,  ph  $3.30  PB  129413 

Chemical  Warfare  Labs.,  Army  Chemical  Center. 
Md. 

METHODS  OF  MICROANALYSIS  II  THE  DUMAS 

NITROGEN  DETERMINATION:  AN  IMPROVED 

FILLING,  by  J.  M.  Corliss  and  Cecil  A.  Rush, 

21  Aug  1957.    21  p.  CWLR  2158. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  130968 

Chicago  U.,  III. 
CHEMICAL  IDENTIFICATION  OF  SUBMICRON 
PARTICLES.    FINAL  REPORT  OF  RESEARCH, 
by  Barbara  J.  Tufts,  and  Horace  R.  Byers,  1  Sept 
1956.    3  p.  Contr.  N6ori-20,  T.  O.  20. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128543 

Bureau  of  Mines,  Washingtcm,  D.  C. 
X-RAY  EMISSION  SPECTROGRAPHIC  ANALYSIS 
OF  BASTNAESITE  RARE  EARTHS,  by  F.  W.  Lytle 
et  al.  Dec  1957.    18  p.  RI-5378. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133763 

Fairchild  Engine  and  Airplane  Corp.,  Oak  Ridge, 

Tenn. 
TITANIUM,  by  Doher,  23  Aug  1948.    129  p.    NEPA 
722-EMR-33. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  130802 

Henry  Ford  Hospital,  Detroit,  Mich. 
DETERMINATION  OF  SUCCINIC  DEHYDROGENASE 
ACTIVITY,  by  Thomas  P.  Singer  and  Edna  B.  Kearny, 
ND,    29  p.  Contr.  Nonr  1656(00). 
Order  from  LC  mi  $2.70,  ph$4.80  PB  127503 
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Holloman  Air  Development  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
DETERMINATION  OF  OXYGEN^^PERCENTAGES  BY 
PRESSURIZATION  TECHNIQUE*  by  Jerry  L.  Johnson, 
ND.    10  p.  HADC  TN-57-4. 
AD-1 13034. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127972 

Industrial  Test  Lab.,  Philadelphia  Naval  Shipyard, 

Pa. 
AN  IMPROVED  PROCEDURE   FOR   DETERMINING 
SODIUM  SILICOFLUORIDE  AND  SODIUM  ACID 
FLUORIDE  IN  LAUNDRY  SOUR,  by  R.  Grant  Nov 
1956.    19  p.  ITL  2924. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133902 

Institute  for  the  Study  of  Metals,  U.,  of  Chicago, 

III. 
EXPERIMENTAL  DETERMINATION  OF  THE  ELEC- 
TRICAL RESISTIVITY  OF  THE  LIOUID  ALLOYS, 
Hg-In,  Hg-Tl,   ANDGa-Sn,  AND  OF  LIQUID  GALLI- 
UM, by  L.  G.  Schulz  and  P.  Spiegler,  Mar  1958.    13 
p.  AFOSR  TN-58-149;  Contr.  AF  18(600)  1489. 
AD-152176. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133661 


Institute  of  Optics,  U.,  of  Rochester,  N.  Y. 
RESISTIVITY  OF  INTERSTITIALS  IN  COPPER, 
by  R.  J.  Potter  and  D.  L.  Dexter,  June  1957.    22  p. 
AFOSR  TN-57-327,  Contract  A F 18  (600)-688. 
AD-132  399. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128755 


Laboratories  for  Research  and  Development, 

Frankhn  Inst.,  Philadelphia,  Pa. 
MAGNETIC  EXAMINATION  OF  THE  INITIAL 
PREQPITATION  IN  A  GOLDNICKEL  ALLOY,  by 
Ami  E.  Berkowitz  and  P.  J.  Flanders,  May  1957.    41  p. 
AFOSR-TN-57-314.  Contract  A F -49 -(638) -159. 
AD-132385. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128754 

Metcalf  Research  Lab.,  Brown  U.,  Providence,  R.  I. 
THE  RATE  OF  DISSOCIATION  OF  BROMINE  IN 
SHOCK  WAVES,  by  H.  B.  Palmer  and  D.  F.  Horning 
15  Nov  1956.    31  p.  Technical  Report  No.  3,  Contr. 
Nonr  562(06), 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130698 


Missouri  U.,  Columbia. 
INFRARED  ABSORPTION  IN  THIN   FILMS  OF 
BARIUM  OXIDE,  by  Joseph  W.  Brouillette,  Jr.,  15 
June  1956.    33  p.  TR-19;  Contr.  N7onr -292(05). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130779 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
ANALYTICAL  ASPECTS  OF  HYDROXYLAMINE 
IN  PROPELLANT  CHEMISTRY  PART  I.  SPECTRO- 
PHOTOMETRIC  DETERMINATION  OF  TRIACETIN 
IN  ETHYLCELLULOSE  INHIBITORS,  by  WilUam 
M.  Ayers  and  Gerald  C.  Whitnack,  7  Jan  1957.    18  p. 
NOTS-1629;  NAVORD  5382,  Pt.  1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130834 


Naval  Ordnance  Test  Station,  China  Lake,  Cahf. 
ANALYTICAL  PROCEDURES   FOR  1, 1-DIMETHYL- 
HYDRAZINE,    by  W.  R.  McBride  and  H.  W.  Kruse, 
23  May  1956.    21  p.  NOTS-1475;  NAVORD-5263. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130795 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  DETERMINATION  OF  SOME  COMMON 
ALLOYING  ELEMENTS  IN  ALUMINUM  AND  ITS 
ALLOYS,  by  William  Zimmerman,  III.  30  Sept  1947. 
12  p.  NRL  M-3183. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129179 

North  Carolina  U.,  Chapel  HiU. 
CHELOMETRIC  TITRATIONS  WITH  POTENTIO- 
METRIC  END  POINT  PART  I,   DETECTION,  by 
C.  N.  Reilley  andH.  W.  Schmic',  June  1957.    24  p. 
AF  OSR  TN57-472,  Contr.  AF  18  (600)-ll60. 
AD-1 36464. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129938 

North  Carolina  U.,  Chapel  HiU. 
DIRECT  TITRATION  OF  CALCIUM  IN  BLOOD 
SERUM,  by  Robert  L.  Golby,  Gary  P.  Hildebrand, 
et  aL  May  1957.    11  p.  A  F  OSR  TN  57-471,  Contract 
AF  18(600) -1160. 

AD- 136363.  ^„,„^ 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  129586 

OUn  Mathieson  Chemical  Corp.,  Niagara  Falls, 

N.  Y.  _ 

A  STUDY  OF  AMMONIUM  PERCHLORATE  SPEQ- 
FI CATION  ANALYSIS,  by  C.  Guy  and  H.  Hyer, 
20  Jan  1956.    29  p.  ^^^, 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  129651 

Picatinny  Arsenal,  Dover,  N.  J. 
FLAME  SPECTROPHOTOMETRIC  METHOD  FOR 
DETERMINING  SODIUM  CHLORATE  IN  POTAS- 
SIUM  CHLORATE,  by  Michael  Hahk  and  Roscoe 
Groom,  June  1957.   7  p.  PATR  2430 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128977 

Samuel  Feltman  Ammunition  Laboratories, 

Picatinny  Arsenal,  Dover,  N.  J. 
THE  APPLICATION  OF  NONAQUEOUS  TITRIM- 
ETRY  TO  THE  DETERMINATION  OF  POTAS- 
SIUM SULFATE  IN  PROPELLANTS,    by  Henry  L. 
Herman,  Sept  1956.    15  p.  PATR  2347. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129908 

Samuel  Feltman  Ammunition  Laboratories,  Pica- 
tinny Arsenal,  Dover,  N.  J  . 
DETERMINATION  OF   FREE  METALLIC  ALUMl- 
UM  IN  ALUMINUM  POWDER,  by  Seymour  Lader 
and  Milton  Roth,  Aug  1956.    16  p.  PATR  2323. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127912 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
DETERMINATION  OF  SURFACE  IMPURITY  OF 
POWDERED  MAGNESIUM,  by  Sol  Weisberger,  Oct 
1956.    15  p.  PATR  2351. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130825 
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Samuel  Feltman  Ammuniticjn  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
USE  OF  RAMAN  SPECTROSCOPY  IN  THE  INVES- 
TIGATION OF  PROPELLANTS,     EXPLOSIVES  AND 
RELATED  MATERIALS,  by  Alexander  H.  Castelli 
and  Frank  Pristera,  Dec  1956.    44  p.  PATR  2322. 
Order  from  LC  mi  $3.30,  ph  «7.80  PB  130469 


DIFFUSING  PREQPI- 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
DIRECT  PHOTOMETRY  OF 
TIN  SYSTEMS  FOR  CHARACtTERlZING  PROTEINS, 
by  Wm.  G.  Glenn,  Ph.D.,  Jan  lJ957.    6  p.  AF  SAM 
57-37. 
Order  from  LC  mi  $1.80,  ph 


K1.80 


Signal  Corps  Engineering  L^bs.,  Fort  Monmouth, 

N.J. 
RESONANCE  POTENTIAL  IN 
POTASSIUM  CHLORIDE,  fcy  1 
15  Sept  1956.    33  p.  TM-1825 
Order  from  LC  mi  $3.00,  ph  ||6.30  PB  130799 


Calif 


Sunford  Research  Inst 
MASS  SPECTROMETER  STUDi 
METAL  CHLORIDE  VAPORS 
H.  Michael  Klein,  etc.,  Feb  1958. 
58-148;  Contr.  AF-49(638)50. 
AD-152175. 
Order  from  LC  mi  $1.80,  ph  |81.80 


Collsge 


Texas  A.  and  M.  Coll., 
ROTATIONAL  ANALYSIS  OF 
ABSORPTION  SYSTEM  OF 
R.  K.  Russel,  Jan  1958.    18  p 
Contr.  18(600) -439. 
AD-152030. 
Order  from  LC  mi  $2.40,  ph 


PB  128479 


THIN   FILMS  OF 
.  Jacobs  and  A.  Ramsa, 


ES  OF  ALKALI- 
by  Thomas  A.  Milne, 
7  p.  AFOSR  TN- 


PB  133660 


Station. 
THE  3400-3900A 
St|ILPHUR   DIOXIDE,  by 
AFOSR  TN  58-122, 


53.30 


PB  133663 


Watertown  Arsenal  Labs 
COOPERATIVE  ANALYSIS  O 
OF  STANDARDS -STANDARD 
E.  F.  Jacobson,  10  Apr  1956. 
Order  from  LC  mi  $2.40,  ph 


vlass. 

~  NATIONAL  BUREAU 
SAMPLE  NO.  30e,  by 
11  p.  WAL  121/16. 

k3.30  PB  128101 


Watertown  Arsenal  Labs.,  lilass. 
MASS  SPECTROMETRIC  EXi'.MINATION  OF 
GASES  IN  CHROMIUM -PLATED  STEEL.  I  HYDRO- 
GEN, by  Charles  Levy  and  Gebrge  A.  Consolazio, 
17  Mar  1955.    21  p.  WAL  691 


1/43. 
Order  from  LC  mi  $2.70,  ph  k4.80 


PB  127573 


Watertown  Arsenal  Labs.,  fHass. 
THE  PHOTOMETRIC  DETERMINATION  OF  COPPER 
IN  TITANIUM,  by  A.  J.  Frank   A.  B.  Goulston,30 
July  1956.    29  p.  WAL  401/25:i. 
Order  from  LC  mi  $2.70,  ph  M.80  PB  127687 


Watertown  Arsenal  Labs.,  Nlass 
THE  VACUUM  FUSION  MET  40D 
FOR   DETER MINATIOr/ OF  MI 
OF  CASES  IN  METALS,  by  V 
Laurence  S.  Foster,  1  Nov  19p2 
Order  from  LC  mi  $3.00,  ph 


OF  ANALYSIS 
NUTE  QUANTITIES 
illiam  J.  McMahon  and 
13  p.  WAL  805/5-1. 
6.30  PB  127555 


Inorganic  Chemisfry 

American  Potash  and  Chemical  Corp.,  Henderson, 

Nev. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SYNTHET- 
IC BATTERY  GRADE  MANGANESE  DIOXIDE, 
by  Jerome  T.  Muench  and  Roger  W.  Hoffman,  29 
June -29  Sept  1956.    60  p.    On  Contract  DA -36-039- 
SC-72715.    Quarterly  Progress  Report  No.  I. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129659 


Brigham  Young  U.,  Provo,  Utah. 
THE  CATALYTIC  HYDROGENATION  ACTIVITY 
OF  RHENIUM  BLACKS  PRODUCED  BY  THE  AC- 
TION OF  SODIUM  BOROHYDRIDE  ON  ANMONIUM 
PERRHENATE  AND  OF  TETRAHYDROPYRAN  ON 
RHEMIUM  HEPTOXIDE,  by  J.  H.  Johnson,  16  Mar 
1958.    108  p.    AF  OSR  TN  58-107;  Contr.  AF  18(600)- 
1164. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  133802 

Calvin  Coll.,  Grand  Rapids,  Mich. 
STUDY  OF  THE  OXIDES  OF  SILVER,  by  T.  P. 
Dirkse,  Technical  rept.  3  on  Contract  Nonr  1682(01). 
1  July  1956-31  Dec  1956.    15  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130343 

Cornell  U.,  Ithaca,  N.  Y. 
THE  DENSITY  OF  COLOR   CENTERS  IN  BARIUM 
OXIDE  AS  A   FUNCTION  OF  THE  PRESSURE  OF 
BARIUM,  by  Cornells  Timmer,  30  Oct  1956.    9  p. 
Contr.  NONR -401. 
Order  from  LC  mi   $1.80,  ph  $1.80  PB  130772 

Fairchild  Engine  and  Airplane  Corp.,  Oak  Ridge, 

Tenn. 
OTHER  SALINE  HYDRIDES,  by  M.  E.  Lee.  13  July 
1948.    57  p.  NEPA  669  IHR-C-13. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130800 

Hydrogen  Peroxide  Labs.,  Mass.  Inst,  of  Tech., 

Cambridge. 
QUARTERLY  PERIODIC  STATUS  REPORT,  by  R.  L. 
Wentworth,  Rept.  on  Contract  Nonr -1841(11).  30  Sept 
1956.    14  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128573 


Hydrogen  Peroxide  Labs.,  Mass.  Inst,  of  Tech., 

Cambridge. 
QUARTERLY  PERIODIC  STATUS  REPORT,  by  W. 
C.  Schumb,  Rept.  on  Contract  Nonr-1841  (11).  31 
Dec  1956.    15  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130592 

Illinois  Inst,  of  Tech.,  Chicago. 
INVESTIGATION  OF  METHODS  FOR  THE  PREP- 
ARATION OF  BORON  COMPOUNDS,  by  A.  G. 
Keenan  and  M.  E.  Runner,  June  1954.    99  p.  MCC 
1023-TR-79. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130730 

Illinois  Inst,  of  Tech.,  Chicago. 
THE  RATE  OF  REACTION  OF  NITROGEN  WITH 
HAFNIUM  METAL,  by  Russell  K.  Edwards  and  Glenn 
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T  Malloy,  Dec  1956.    12  p.    Contr.  Nonr-1406. 
O^der  from  LC  mi  $2.40.  ph  $3.30  PB  130608 

Technical  Report  19  Based  on  part  of  a  thesis. 

let  Propulsion  Lab.  Calif.  Inst,  of  Tech.,  Pasadena. 
STABILITY  OF  TITANIUM  DIBORIDE  AND  ZIRCO- 
NIUM DIBORIDE  IN  AIR,  OXYGEN  AND  NITROGEN, 
by  Frank  H.  Brown,  Jr.,  Feb  1955.    15  p.  JPLPR-20- 
252;  Contr.  DA -04 -495 -ORD- 18. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133895 

Maine  U.,  Orono. 
THE  MOLAR  REFRACTION  OF  CARBON  DIOXIDE 
AND  ITS  DEPENDENCE  ON  DENSITY  AND  AGE. 
PART  II,  by  C.  E.  Bennett  and  V.  H.  Coffin  31  Aug 
1956     23  p.  Contract  NONR  1103(00). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127889 


New  Hampshire   U.,  Durham. 
THE  PREPARATION  OF  ALKALI  METAL  AMMO- 
NIUM AND  TETRA-ALKYLAMMONIUM  FLUOBO- 
RATES,  by  C.  M.  Wheeler,  Jr.,  and  R.  Sandstedt. 
17  Jan  1955.    11  p.  CCC-1024-TR-87. 
Order  from  LC  mi  $^40.  ph  $3.30  PB  128514 

New  York  State  Coll.,  of  Ceramics,  Alfred  U., 
THE  PRESSURE-CARBONIZATION  OF  CARBON 
BONDED  SILICON   FOR  USE  IN  UNCOALED  ROCK- 
ET  NOZZLES,   by  T.  L.  Charland  et  al.    21  p.  WADC 
TR  54-414,  Contr.  AF  233(616) -2007. 
AD-75799. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133919 

North  Carohna  U.,  Chapel  HiU. 
THE  INFLUENCE  OF  INERT  CATIONS  ON  THE 
REDUCTION  OF  COMPLEX  ANIONS,  by  R.  W. 
Schmid  and  C.  N.  Reilley,  Aug  1951.    23  p.    AF  OSR 
TN-57-522;  Contr.AF18(600)-ll60.  ' 

AD-136506. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129944 

North  Carolina  U.,  Chapel  HilL 
SELECTIVE  TITRATIONS  OF  METAL  IONS  WITH 
TRIETHYLENETETRAMINE,  by  C.  N.  Reilley,  and 
M.  V.  Sheldon,  July  1957.    9  p.  AF  OSR  TN-57-174; 
Contr.  AF18(600)-1160. 
AD-136466. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129940 

Ohio  State  U.,  Research  Foundation,  Columbus. 
THE  PURIFICATION  OF  DIBORANE,  by  G.  E. 
MacWood  and  L.  L.  Paridon,  10  June  1955.    9  p. 
MCC  - 1023 -TR- 150. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130451 

Oklahoma  A.  and  M.  College.  Research  Foundation, 

Stillwater.  

INVESTIGATION  OF  THE  THERMODYNAMIC  PROP- 
ERTIES OF  INORGANIC  SALTS  IN  NONAQUEOUS 
SOLVENTS  AND  IN  CONCENTRATED  SALT  MIX- 
TURES, by  Thomas  E.  Moore,  July  1957.    50  p.  AF 
OSR  TR  57-47;  Contr.AF18(600)-478. 

AD-132477.  ^  ,on-7-A 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  1307d6 


Pennsylvania  U.,  Philadelphia. 
SYNTHESIS  AND  CHEMICAL  PROPERTIES  OF 
CERTAIN  PHOSPHINOBORANES,  by  D.  M.  Gardner, 
Feb  1955.    72  p.    MCC  - 1023 -TR- 104. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  130453 

Rensselaer  Polytechnic,  Inst.,  Troy,  New  York. 
PREPARATION  AND  THERMAL  STABILITY  OF 
LITHIUM  TITANIUM  FLUORIDE,  Feb  1958.    19  p. 
AFOSR  TN  58-150;  Contr.  AF  49(638) -50. 
AD-152207. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133662 

Rochester  U.,  New  York. 
FINE  STRUCTURE  IN  THE  EXQTON  BANDS  OF 
THE  ALKALI  HALIDES,  by  K.  Teegarden,  June  1957. 
16  p.  AF  OSR  TN-57-370;  Contract  A F- 18  (600) -193. 
AD-132442. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129476 

Rock  Island  Arsenal  Lab.,  Illinois. 
THE  DETECTION  OF  NITROGEN  LEAKAGE  IN  A 
HYDROPNEUMATIC  RECOIL  MECHANISM  BY 
MEANS  OF  A  TRACER,  by  H.  C.  Muffley,  18  July 
1956.    12  p.  Lab.  Rept.  56-2077. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130093 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
APPLICATIONS  OF  THE  TITANOUS  CHLORIDE- 
BUFFER  METHOD  TO  THE  DETERMINATION  QF 
NITROGUANIDINE,  by  R.  F.  Wegman  and  M.  Roth, 
July  1957.    13  p.    PATR  2428. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129650 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsonal,  Dover,  N.  J. 
AN  ELECTRON  MICROSCOPE  STUDY  OF  CARBON 
BLACK,  by  Julius  Kapash  and  Seymour  M.  Kaye, 
Nov  1956.    151  p.  PATR  2379. 
Order  from  LC  mi  $7.50.  ph  $24.30  PB  128801 

Stanford  U.,  CaUf. 
KINETICS  OF  THE  FAST  REACTION  BETWEEN 
NITRYL  FLUORIDE  AND  NITRIC  OXIDE,  by 
Henry  Inami  and  H.  S.  Johnston.    5  p.    Contr.  N6onr- 

25131 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  128156 

Stanford  U.,  Cabf.  ^^^^-.r^r^vi 

KINETICS  OF  THE   F/«T  REACTION  BETWEEN 
FLUORINE  AND  HYDROGEN  BROMIDE,  by  Henry 
Inami  and  H.  S.  Johnston.    2  p.    Contr.  N6onr-25131. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128157 

Tufts  U.,  Medford,  Mass. 
FINAL  REPORT -CONTRACT  ONR  494  (04),  by 
M.  John  Rice,  Jr.,  24  Aug  1956.    1  p.  Contract  Nonr 

494(04) 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  127866 

Tufts  U.,  Medford,  Mass.,  Dept.  of  Chemistry. 
INVESTIGATIONS  ON  SOME  MAGNESIUM  HY- 
DRIDES, by  M.John  Rice  Jr.,  and  P.J.  Andrellos.  1  Aug 
1956.    9  p.    Contr.  Nonr -494(04).  od  io-qob 

Order  from  LC  mi  $1.80.  ph  $1.80  PB  12/928 
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Organic  Chemisfry 

Aberdeen  Proving  Ground.i  Md. 
SOLUTION  RATES  OF  LE/^D  COMPOUNDS   FOR 
CARBON  SOLVENT  LOOSEKIER  STUDIES,  by  H. 
Kaplan  and  C.  F.  Pickett,  Ren.  12  on  Proj.  TB4-821C 
28  Sept  1955.    7  p. 
Order  from  LC  mi  $1.80,  ph 


SI. 80 


PB  128394 


Air  Force  Armament  Center,  Eglin  Air  Force 
Base,  Fla. 

SPECTROPHOTOMETRIC  DETERMINATION  OF 

MICROGRAM  QUANTITIES  OF  ETHYL  ACETOACE- 

TATE,  by  F.  N.  McMillan,  Djc  1956.    17  p.    AFAC- 

TR -56-90,  ^ 

AD-n0853. 

Order  from  LC  mi  $2.40,  ph  «3.30  PB  129479 

Ballistic  Research  Labs.,  /  berdeen  Proving 
Ground,  Md. 

THE  REACTION  OF  T-BLTT'L  PEROXIDE   WITH 
ACETALS,  by  L.  B.  Kuhn  and  C.  Wellman,  12  July 
1956.    12  p.  Rept.  1008. 
Order  from  LC  mi  $2.40,  ph  .13.30  PB  128164 


Bjorksten  Research  Labs., 


STUDY  OF  CROSS  UNKAGES  IN   GELATIN.  Final 

research  report  on  Contract  aF  18(600) -1010.  Mar 

1957.    80p,  AFOSR  TR-57-2<; 

AD- 126444. 

Order  from  LC  mi  $4.50,  ph  (512.30  PB  127966 

California  U., 
AR 1-5  AND  AR2-6  ARYL  PaIiTICIPATION  IN 
IONIC  AND  FREE  RADICAL  "  ' 

instein,  1955.  10  p. 
Order  from  LC  mi  $1.80,  ph  il.80 


Chemical  Warfare  Labs., 

Md. 
ESTIMATION  OF  HYDRAZIN 
ITS  METHYL  DERIVATIVES, 
Joseph  A.  Perregrino,  11  July 
Order  from  LC  mi  $2.40,  ph 


A  -my  Chemical  Center, 


Chemical  Warfare  Labs., 
Md. 

PREPARATION  OF  ANALOGS 
MUSTARDS,  by  A.  M.  Reeves 
1956.    29  p.    CWLR-2092. 
Order  from  LC  mi  $2.70,  ph  ,li4.80 


Chemical  Warfare  Labs 

Md. 
STUDIES  ON  THE  MECHANISM 
REACTION  ACTION  OF  BASE 
DUSONITROSOACETONE,  by  I 
Lieske,  6  Aug  1957.    22  p.  CW 
Order  from  LC  mi  $2.70,  ph 


Coating  and  Chemical  Lab.,  Aberdeen  Proving 

Ground,  Md. 
MICELLER  SIZE  OF  AN 
SURFACTANT  MIXTURE,  by 
May  1957.    16  p.  CCL  R-22. 
Order  from  LC  mi  $2.40,  ph  $^.30  PB  129486 


nc,  Madison,  Wis. 


PROCESSES,  by  S. 

PB  127715 


I  AND  THREE  OF 
by  Leo  Feinsilver  and 
956.    15  p.  CWLR  2045. 
3.30  PB  128857 


A^my  Chemical  Center, 

OF  THE  NITROGEN 
nd  B.  Witten,  29  Nov 


PB  127610 


Aimy  Chemical  Center, 


$4 


OF  THE  GB-DIA 
ON  ESTERS  OF 
R.  Halum  and  C.  N. 
R-2135. 
.80  PB  130724 


ANI^NIC-NONIONIC 
Mankowich,  23 


Columbia  U.,  New  York. 
POLYMERIZATION  AT  HIGH  PRESSURES:   INVES- 
TIGATION OF  THE  INDIVIDUAL  STEPS  OF  AN 
ADDITION  POLYMERIZATION  PROCESS,  by  Cheves 
Walling  and  Joseph  Pellon.  (Thesis)  Technical  rept.  no 
1  on  Contract  Nonr-266(30).  [19567    155  p.  CU-6-56-" 
onr -266(30). 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  13OO10 

Cornell  U.,  Ithaca,  N.  Y. 
NONIONIC  DETERGENTS  IN  NONAQUEOUS  SOL- 
VENTS I:  THE  BEHAVIOR   OF  A-MONOGLYCE- 
RIDES,  by  P.  Debye  and  W.  Prins,  Technical  rept.  no 
1  on  Contract  Nonr-401(17). 
.     31  May  1957.    51  p. 

Order  from  LC  mi  $3.60,  ph  $9.30  FB  133581 

Delaware  U.,  Newark. 
STUDIES  IN  THE  REACTIONS  OF  PHENYLBO- 
RANES,  by  W.  C.  Shar,  June  1955.    38  p.    MCC-1023- 
TR-135.   Thesis. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130452 

Dugway  Proving  Ground,  Utah. 
CRITERIA    FOR   DETERMINING  GROUND  LEVEL 
CONTAMINATION,  by  Wilham  G.  Tank,  Feb  1957 
32p.  SR-III. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127918 

Duquesne  U.,  Pittsburgh,  Pa. 
THE  REDUCTION  OF  INORGANIC  SUBSTANCES 
BY  AROMATIC  HYDROCARBON  ANION   FREE  RADI- 
CALS  IN   NON-AQUEOUS  SOLUTION,  by  Ting  Li 
Chu  and  T.  J.  Weismann,  Final  Technical  rept.  for 
1  Feb-31  July  56  on  Contract  DA  36-061 -ORD-318 
Aug  1956.    17  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128255 

Enrico  Fermi  Inst.,  for  Nuclear  Studies,  U.,  of 

Chicago,  III. 
Cl-i  HOT  ATOM  CHEMISTRY  OF  N-PENTANE  AND 
ISO-PENTANE,  by  C.  F.  MacKay  and  Willard  F. 
Ubby,  May  1957.    17  p.  AFOSR  TN-57-217- 
AD-126515. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127557 

Florida  State  U.,  Tallahassee. 
SALT  EFFECTS  IN  THE  DISSOCIATION  OF  ALPHA- 
NAPHTHOIC  ACID  IN  50.0  WT.  %  DIOXANE.  by  A. 
F.  Butler  and  E.  Grunwald.  Rept.  on  Contract  Nonr- 
988(02).    1  Aug  1956.    15  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128264 

Harvard  U.,  Cambridge,  Mass. 
CONVERSION  OF  METHYLTRICHLOROSILANE  TO 
CHLOROMETHYL  DERIVATIVES  OF  SILANE,  by 
H.  D.  Kaesz  and  F.  G.  A.  Stone.  Rept.  on  Contract 
Nonr- 1866(1 3).  Dec  1956. 
Order  from  ;c  mi  $2.40,  ph  $3.30  PB  130632 

/ 
Accepted  far  publication  in  the  Journal  of  the  Chemi- 
cal Society,  London.  v 

Harvard  U.,  Cambridge,  Mass. 
lONOGENIC  BEHAVIOR  OF  ORGANIC  COMPOUNDS 
OF  SILICON,   (iERMANIUM,   TIN,   AND  LEAD,  by 
Alvin  B.  The  nas.    Rept.  on  Contract  Nonr-1866(r3). 
Sept  1950.    21  p. 
Order  from  LC  irJ  $9.60,  ph  $33.30  PB  128938 
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Kentucky  U.,  Lexington. 
N-SULFINYL  AMINES.   REACTIONS  WITH  CARBOX- 
YLIC  ACIDS,  by  Walter  T.  Smith,  Jr.,  and  George  G. 
King.  Apr  1958.    7  p.    Contr.  AF  49(638) -49.  AF  OSR 
TN  58-258.    AD-154162. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  133675 

Naval  Ordnance  Test  StatiCHi,  China  Lake,  Calif. 
POLAROGRAPHIC  DETERMINATION  OF  ALKYL 
PHTHALATE  ESTERS  IN  CORDITE  AND  DOUBLE- 
BASE  PROPELLANTS,  by  G.  C.  Whitnack  and  Robert 
D.  Weaver,  21  Mar  1956.    15  p.  NOTS-1361;  NAVORD 
rept.  5022. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130044 

Naval  Powder  Factory,  Indian  Head,  Md. 
THE  ANALYSIS  OF  COMMERCIAL  GRADES  OF 
DIETHYL  SULFATE,  by  A.  C.  Colley  and  A.  J. 
Matuszko,  1  Apr  1957.    23  p.  Memo  rept.  130. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127597 

Naval  Powder  Factory,  Indian  Head,  Md. 
POSSIBLE  CHROMATOGRAPHIC  FRACTIONATION 
OF  CELLULOSE  TRIACETATE,  by  P.  Goodman  and 
.L.  Fishbein,  15  Aug  1956.    17  p.    Memo  rept.  124. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127863 

New  Hampshire  U.,  Durham. 
ELECTROPHILIC  DISPLACEMENT  REACTIONS 
INVOLVING    ORGANOBORON    COMPOUNDS  EF- 
FECTS OF  SUBSTITUENTS  ON  THE  RATES  OF 
REACTIONS  BETWEEN  HYDROGEN  PEROXIDE  AND 
BENZENEBORONIC  ACID,  by  A.  G.  Armor  and  H.  G. 
Kuivila  1  Dec  1956.    16  p.  Contr.  Nonr  806(01). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130692 

New  Hampshire  U.,  Durham. 
ELECTROPHILIC  DISPLACEMENT  REACTIONS  IN- 
VOLVING ORGANOBORON  COMPOUNDS.  SOME 
PRELIMINARY  OBSERVATIONS  ON  THE  ACID 
CATALYZED  HYDROLYSIS  OF  ARENEBORONIC 
ACIDS,  by  K.  V.  Nahabedian  and  H.  G.  Kuivila,  1  Dec 
1956.    7  p.    Contr.  Nonr  806(01). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130565 

New  Hampshire  U.,  Durham. 
ELECTROPHILIC  DISPLACEMENT  REACTIONS  IN- 
VOLVING ORGANOBORON.  TWO  NOVEL  REAC- 
TIONS INVOLVING  ARENEBORONIC  ACIDS  AND 
HALOGENS,  by  A.  D.  Price  and  L.  E.  Benjamin,  1 
Dec  1956.    15  p.  Contr.  Nonr-806(01). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130691 

New  Hampshire  U.,  Durham. 
SUBSTITUTED  TRIALKYLBORANES  AND  TRI- 
ALKENYLBORANES,  by  R.  E.  Lyle,  E.  J.  Dewitt  and 
others.    24  Nov  1954.    26  p.    CCC-1024-TR-75. 
Order  from  LC  mi  $2.70,  ph  $4.80  j  PB  128528 

North  Carohna  U.,  Chapel  HiH. 
STABILITY  OF  METAL-TRIETHYLENETETRAMINE 
COMPLEXES, 'by  C.  N.  Reilley  and  R.  W.  Schmid. 
UNC  Chem.  No.  14-CNR  on  Contract  AF  18(600)-1160. 
July  1957.    12  p.  AFOSR  TN-57-475; 
AD-136467. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129941 


Pennsylvania  ColL  for  Women,  Pittsburgh. 

THE  PREPARATION  AND  PROPERTIES  OF  TETRA- 

ALKYLAMMONIUM  BOROHYDRIDE,  by  E.  K. 

Wallace,  J.  Bridges  and  others.    12  Jan  1955.    9  p. 

CCC-1024-TR-85. 

Order  from  LC  mi  $1.80.  ph  $1.80  PB  128515 

Pennsylvania  Salt  Mfg.  Co.,  Philadelphia. 
THE  PREPARATION  OF  SIMPLE  AND  POLYMERIC 
PRODUCTS  FROM  FLUORINATED  OLEFINS,  by 
M.  Braid  and  F.  Lawlor.  Rept.  on  Contract  Nonr- 
1614(00).  Aug  1956.    26  p. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128392 


Picatinny  Arsenal,  Dover,  N.  J. 
INITIATION  OF  EXPLOSIVE  IN  SHELL  THREADS, 
by  Samuel  D.  Stein  and  Stanley  J.  Lowell,  July  1957. 
16  p.  Technical  rept.  2441. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128979 


Princeton  U.,  N.  J. 
ENTROPY  CHANGE  ASSOCIATED  WITH  HYDRO- 
THERMAL  SHRINKAGE  OF  COLLAGEN,  by  A.  V. 
Tobalsky  and  R.  Haselkorn.  Rept.  on  Contract  Nonr- 
1858(07).    12  Sept  1956.    4  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128574 

Princeton  U.,  N.  J.  *" 

RESEARCH  IN  HIGH  POLYMER  CHEMISTRY 
RATES  OF  INITIATION  IN  VINYL  POLYMERIZA- 
TION, by  K.  F.  O'DriscoIl  and  A.  V.  Tobolsky.  Rept. 
on  Contract  DA-36-034-ORD-2190.    27  Nov  1956. 
10  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130920 

Rubber  Research  Lab.,  U.  of  Akron,  Ohio. 
THE  BRANCHING  REACTION.   I.   CHAIN  TRANS- 
FER OF  STYRENE  WITH  THIOL,  ALCOHOL  AND 
NITRILE,  by  Maurice  Morton  and  J.  A.  Cala,  Jan 
1956.    21  p.  WADC  TN-55-140. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129672 

Samuel  Feltman  Ammunition  Labs..  Picatinny 

Arsenal.  Dover,  N.  J. 
DILUTE  SOLUTION  PROPERTIES  OF  POLY-N- 
HEXYL  METHACRYLATE,  by  Suresh  N.  Chinai. 
May  1957.    40  p.  Technical  rept.  2416. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128734 


Samuel  Feltman  Ammunition  Labs..  Picatinny 

Arsenal,  Dover,  N.  J. 
STREAMLINED  METHOD  FOR  DETERMINING 
THE  AVAILABLE  DIPHENYLAMINE   CONTENT  OF 
PROPELLANTS,  by  W.  D.  Tullis  and  M.  Roth,  July 
1957.    12  p.  Technical  rept.  2432. 
OrdeF  from  LC  mi  $2.70,  ph  $4.80  PB  130196 

Stanford  U.,  Calif. 
THEORETICAL  PRE -EXPONENTIAL  FACTORS 
FOR  HYDROGEN  ATOM  ABSTRACTION  REAC- 
TIONS, by  David  J.  Wilson  and  Harold  S.  Johnston. 
Rept.  on  Contract  N6onr-251(31).    1956.    19  p. 

PB  128261 


Order  from  LC  mi  $2.40,  ph  $3.30 
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University  of  Southern  Calilf.,  Los  Angeles. 
CHEMICAL  PROPERTIES  OP  PHENOXYACETIC 
AQDS,  by  Ronald  F.  Brown.  £lizabeth  F.  Claflin  and 
others.  Final  technical  rept.    Sep  1956.    99  p. 
Order  from  LC  mi  $5.40,  ph  « 15.30  PB  133869 


Wisconsin  U.,  Madison. 
ADDITION  OF  HYDROGEN  ^ROMIDE  TO  1 
HALOCYCLOHEXANES  ANDiTHE  REARRANGE- 
MENT OF  DIHALOCYCLOH^XANES  IN  THE 
PRESENCE  OF   FERRIC  CHtORIDE,  by  H.  L. 
Goering  and  L.  L.  Sims.  24  Ji>ne  1957.    19  p.    AF 
OSR  TN-57-280:  Contract  A  If  18(600)  10-37 
AD-132351. 
Order  from  LC  mi  $2.40,  ph  $3.30 


Applied  Physics  Lab.,  Johns  Hopkins  U.,  Baltimore, 

Md. 
THEORETICAL  STUDY  OF  THE  HYDROGEN-BRO- 
MINE  FLAME,  by  E.  S.  Campbell,  6  Sep  1956.    33  p. 
WIS  ONR  CM-887:  Contract  NORD- 15884. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128403 

ARDE  Associates,  Newark,  N.  J. 
REVIEW  OF   FLAME  STABILIZATION  ON  BLUFF 
BODIES,  by  R.  R.  John  and  E.  Mayer.  Feb  1957.    47  p. 
AFOSR  TN-57-228;  Contract  A F18(600)- 1560. 
AD-126526. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128276 

PB  128425         Project  Chem.  50-16,  ARDE  Associates  TN  4555-5. 


Wisconsin  U.,  Madison. 
THE  SOLVOLYSIS  OF  CIS-4ND  TRANS-2-CHL0R0- 
CYCLOALKYL  ARYL  SULFIDES  IN  80%  AQUEOUS 
ETHANOE,  by  Harlan  L.  Goering  and  King  L.  Howe. 
10  Sep  1957.    20  p.  OSR  rept. 
495,  Conir.  AF18(600)-1037. 
AD-136485. 
Order  from  LC  mi  $2.40,  ph 


7;    AF  OSR  TN  57- 


$3.30 


PB  130227 


Physical  Chemistry 

Corp.,  Pacific  Palisades, 


Aerophysics  Development 

Calif. 
NON -STATIONARY  COMBUSfTION 
Bitondo  and  N.  Thomas,  Sep 
57-454;  Contr.  AF18{6O0)-1509 
AD-136444. 
Order  from  LC  mi  $3.30.  ph  $7.80 


Res<iarch 


Air  Force  Cambridge 
QUARTERLY  PROGRESS 
IV.   RADIOCHEMISTRY 
AND  TECHNIQUES 
B.  Rubin,  et  al.    1  July  to  31 
AD-133758. 
Order  from  LC  mi  $3.30,  ph 


Center,  Mass. 
REPORTS  NOS.   Ill  AND 
SECTION,   COMPONENTS 
LABORATORY,  by  C.  D.  Turner, 
)ec  1956. 


American  Potash  and  Che4ical  Corp.,  Henderson, 

Nev. 
INDUSTRIAL  PREPAREDNESS 
THETIC  BATTERY  GRADE 
QUARTERLY  PROGRESS  REPORT 
Jerome  T.  Muench,  29  Sep 
41  p.  Contr.  DA-36-039-SC- 
Order  from  LC  mi  $3.30,  ph 


American  Potash  and  Cher^ical  Corp.,  Henderson, 

Nev 
INDUSTRIAL  PREPAREDNESS 
THETIC  BATTERY  GRADE 
QUARTERLY  PROGRESS  R 
Jerome  T.  Muench,  29  Dec 
34  p.  Contr.  DA -36-039 -SC 
Order  from  LC  mi  $3.00,  pli 


Antioch  College,  Yellow  Sp 
THE  PHYSICAL  CHEMISTRY 
TIONS  AT  HIGH  PRESSURE 
TURES,  by  R.  G.  Yolman  an^ 
154  p.    AF  OSR  TN  57-428; 
1490. 

AD-136417. 
Order  from  LC  mi  $7.50.  pii  $24.30 


STUDIES,  by  N. 
957.    42  p.    AFOSR  TN- 


PB  130007 


$7.80 


PB  133625 


STUDY  OF   SYN- 
MANGANSES  DIOXIDE- 
NO.  2,  by 
56  to  29  Dec  1956. 
t'2715. 
$7.80  PB  129660 


1)56 


STUDY  ON  SYN- 
MANGANESE  DIOXIDE - 
tPORT  NO.  3,  by 

to  29  Mar  1957. 
172715. 

$6.30  PB  129661 


rings,  Ohio. 

OF   WATER  SOLU- 
AND  TEMPERA - 
James  F.  Corwin,  N.D. 
Contr.  AF  18(600)- 


PB  129471 


Armour  Research  Foundation.  Chicago.  111. 
SHOT  EFFECT  AND  NYQUIST  NOISE   FOR  AN 
ELECTRON  GAS,  by  Norman  Rostoker,  27  Aug  1956. 
13  p. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127905 

Report  No.  2. 

Brigham  Young  U.,  Provo.  Utah. 
RHENIUM  CATALYSIS,  by  T.  G.  Selin,  16  Mar  1958. 
95  p.  AF  OSR  TN  58-109;  Contr.  AF18(600)-1164. 
AD-52018. 
Order  from  LC  mi  $5.40.  ph  $15.30  PB  133796 

Contents:    I.  Hydrogenation  and  Hydroformylation 
Using  Rhenium  Carbonyl  Compounds.    II.    Hydro- 
genation Using  Catalysts  Obtained  From  The  Reduc- 
tion Of  Perrhenates  In  Aqueous  Solution  With  Metals. 

Bureau  of  Mines,  Pittsburgh,  Pa., 
APPLICATIONS  OF  THE  ELECTRONIC  PROBE  TO 
THE  STUDY  OF  TURBULENT   FLAMES,  by  D.  W. 
Denniston  and  J.  R.  Oxendine,  26  Mar  1956.    26  p. 
AF  OSR  TN-56-173.    RI-1201. 
AD-86596. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129505 

California  Inst,  of  Tech.,  Pasadena. 
DECOMPOSITION  OF  NITRYLCHLORIDE  AT  HIGH 
PRESSURES,  by  George  Casaletto  and  H.  S.  Johnston. 
Rept.  on  Contract  N6onr-251(31).    1953.    8  p. 
Order  from  LC  mi  $1.80.  ph  $1.80         '       PB  128190 

Dugway  Proving  Ground.  Utah. 
SURFACE  AGENT  DISTRIBUTION  RESULTING 
FROM  A  CLOUD  OF   FALLING  DROPLETS,  by     ^ 
William  G.  Tank,  Jan  1957.    38  p.    RR  HO. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128141 

Engineering  Research  Inst.,  U.,  of  Michigan,  Ann 

Arbor. 
EFFECT  OF  OZONE  UPON   FLAME  SPEEDS  OF 
SOME  COMBUSTIBLE  MIXTURES,  by  Robert  J. 
Kelley,  Richard  L.  Brehm,  etc.  Mar  1957.    24  p. 
2279-10-F;  AFOSR  TR-57-33;  Contr.  AF18(600)- 
1186. 

AD-126510. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128260 

Engineering  Research  Inst..  U.  of  Michigan. 

Ann  Arbor. 
THE  EVAPORATION  AND  BURNING  OF  LIQUID 
FUEL  DROPS,  by  Jay  A.  Bolt.  Thomas  A.  Boyle,  etc. 
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Aug  1954.    53  p.    WADC  TR  54-390;  Contr.  AF  33 

(600) -5057. 

AD-50567. 

Order  from  LC  mi  $3.60.  ph  $9.30  PB  130870 

Experiment,  Inc.,  Richmond,  Va. 
AN  APPARATUS   FOR  STUDYING  THE  BURNING 
OF  DUST  CLOUDS,  by  Lloyd  E.  Line.  Jr.  and 
WendallJ.  Clark.  30  July  1956.    22  p.    AF  OSR  TN 
56-280;  Contr.  AF18(600)-1508. 
AD-89490. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132305 

Fairchild  Engine  and  Airplane  Corp.,  Oak  Ridge, 

Tenn. 
PROGRESS  REPORT  ON  THE  ELECTRICAL  RE- 
SISTIVITY AND  THERMAL  EXPANSION  DETER- 
MINATIONS OF  BERYLLIUM  CARBIDE  COMPACTS, 
by  J.  Dragnic.  23  Aug  1948.    31  p.  NEPA-719-EMR-31. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130801 

Illinois  Inst.,  of  Tech.,  Chicago. 
FUNDAMENTAL  PROCESSES  OF  FRICTIONAL 
WEAR  IN  ALKALI   HALIDE  CRYSTALS,  by  P.  L. 
Copeland  and  E.  Zwicker,  Oct  1957.    81  p.  AF  OSR 
TN  57-85;  Contr.  AF18(600)-643. 
AD-136675. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  133797 

Illinois  Inst,  of  Tech.,  Chicago. 
GALVANIC  CELL  MEASUREMENTS  IN  THE 
COPPER -SILVER  SYSTEM,  by  Russell  K.  Edwards 
and  James  K.  Downing,  Aug  1956.    7  p.  Contr.  Nonr- 
1406(02). 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  127868 

Illinois  Inst,  of  Tech.,  Chicago. 
THE  PHOTOCHEMICAL  SYNTHESIS  OF  ENDO- 
THERMIC  COMPOUNDS   FINAL  REPORT,  by  Harry 
E.  Gunning,  31  Aug  1956.    8  p.   Contract  N7cHir-329 
(15). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128067 

Illinois  Inst,  of  Tech.,  Chicago. 
PHOTOCHEMICAL  SYNTHESIS  OF  ENERGY -RICH 
COMPOUNDS,  by  Harry  E.  Gunning.  1  Feb  1957  to 
31  Aug  1957.    7  p.    AF  OSR  TN  57-588;  Contr.  AF 
49(638) -39. 
AD-136561. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130462 

Illinois  U.,  Urbana. 
OBSERVATIONS  ON  THE  RARE  EARTHS:   CHEMI- 
CAL AND  ELECTROCHEMICAL  STUDIES  OF 
SOLUTIONS  OF  RARE   EARTH  METAL  SALTS  IN 
ANHYDROUS  DIMETHYLFORMAMIDE.  by  Therald 
Moeller  and  Valentine  David  Galasyn.  Rept  on 
Contract  AF  18(600) -1535,  Apr  1958.    101  p.  AFOSR 
TN  58-158. 
AD-152184. 
Order  from  LC  mi  $5.70.  ph  $16.80  fB  133656 

Illinois  U..  Urbana. 
TRANSIENT  PHOTOCONDUCTIVITY  IN  AgCI  AT 
ROOM  TEMPERATURE,  by  Roger  Van  Heyningen. 
1958.    103  p.    AF  OSR  TN  58-124. 
AD-152151. 
Order  from  LC  mi  $5.70,  ^  $16.80  PB  133643 


Industrial  Test  Lab.,  Philadelphia  Naval  Shipyard. 

Pa. 
PERFORMANCE  OF  VARIOUS  CHROMA TE  SUP- 
PLEMENTARY  FILMS  ON  ELECTRODEPOSITED 
ZINC  COATINGS,  by  H.  L.  Katz,  Jan  1957.    59  p.  ITL 
347-832. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133635 

Institute  for  the  Study  of  Metals.  U.  erf  Chicago, 

111. 
VOLUME  CHANGE  OF  INDIUM  ANTIMONIDE 
DURING  FUSION,  by  Norman  H.  Nachtrieb  and 
Noriko  Clement,  Feb  1958.    15  p.  AFOSR  TN  58-71; 
Contr.  AF  18(600)-1489.    AD-148114. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133862 

Instituto  Nacional  De  Technica  Aeronautica 

Esteban  Terradas  (Spain). 
THE  COMBUSTION  OF  DROPLETS  INFLUENCE 
ON  FORCED  CONVECTION,  by  C.  S.  Tarifa  and 
G.  Millan,  20  Dec  1956.    60  p.  AFOSR  TN  57-303; 
Contract  AF  61(514) -734C.      AD-132374. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  128597 

Instituto  Nacional  de  Tecnica  Aeronautica  Esteban 

Terradas  (Spain). 
COMPARISON  OF  ANALYTICAL  METHODS  FOR 
THE  CALCULATION  OF  LAMINAR   FLAME  VE- 
LOCITY, byC.  Millan  and  others.  25  Aug  1957.  69  p., 
Contr.AF61(5l4)-997.    AD-136658. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  133761 

James  Forrestal  Research  Center,  Princeton,  N.  J. 
KINETICS  OF  THE  OXIDATION  OF  WUSTITE  AND 
MAGNETITE,  by  J.  D.  Mackenzie  and  C.  E.  Birchnall. 
23  July  1957.    19  p.    Contr.  A F  18(600) -967.    AFOSR 
TN-57-451.    AD-136441. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129936 

James  Forrestal  Research  Center,  Princeton.  N.  J. 
PROJECT  SQUID  SEMI-ANNUAL  PROGRESS  RE- 
PORT. 1  Oct  1956.    127  p.    Contr.  N6-ori -105(03). 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  130671 

Contents: 
I.    Fluid  Mechanics. 
II.    Fluid  Properties. 

III.  Heat  Transfer. 

IV.  Combustion  Phenomena. 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena. 
COMPOSITION  DISTRIBUTION  IN  A    FLAME  HELD 
BY  A  BLUFF  BODY   FLAME  HOLDER,  by  F.  H. 
Wright,  1  Feb  1956.    14  p.  CIT  JPL  20-286; 
Contr.  DA-04-495-ORD  18. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129961 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
QUARTERLY  PROGRESS  REPORT  22.  by  L.  C. 
Allen  and  A.  M.  Karo.  15  Oct  1956.    62  p.  Contr.  N  5 
ori  -07856. 


1. 


2. 
3. 
4. 

5. 


Polarization  Effects  in  the  Fluorine  Ion  and 

Electronic  Wave  Functions  for  the  Hydrogen 

Fluoride  Molecule. 

The  Lithium  Hydride  Molecule. 

He  Configuration  Interaction. 

Atomic  Wave  Functions  Including  rj. 

Energy  Bands  of  Two  Di-mensional  Graphite. 
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6. 

7. 
8. 
9. 

10. 
11. 

12. 
13. 
14. 


Electronic  Structure  of  KC  1  and  KC  1  with  V- 
Center. 

Electron -Lattice  Interactions. 
Magnetic  Hyperfine  Structure  of  Lithium. 
Spherical  Harmonic  Repr<  sentations  of  the 
Point  Groups. 
Band  Structure  of  MnO. 

Ionic  Starting  Functions  fdr  an  MnO  Band  Calcu- 
lation. 

Calculations  on  Atomic  Irsn. 
An  Augmented  Plane  Wave 


Method  for  Iron. 


Ground  State  of  the  Hydrogen  Molecule 


Order  from  LC  mi  $3.90,  ph  J  10.80 


Miami  U.,  Coral  Gables,  FU 
RELATIVISTIC  EFFECTS  IN 
ENERGIES  OF  THE  ALKALI 
Callaway,  Roger  D.  Woods,  et( 
AF  OSR-TN-57-208;  Contr.  A 
AD-126505.  File^40-37. 
Order  from  LC  mi)  $2.70,  ph  i 


THE  COHESIVE 
METALS,  by  Joseph 
.,  May  1957.    21  p. 
F  49(638) -62. 


Michigan  U.,  Ann  Arbor. 
PIEZOBIREFRINGENCE  IN  S 
by  Armando  A.  Giardini,  24 
(>der  from  LC  mi  $5.40,  ph 


Microwave  Research  Inst 

Brooklyn,  N.  Y. 
MICROWAVE  PRECISION  POfER 
Leonard  R.  Sweet,  12  July  195f) 
56-122;  MRI  R511-56;  PIB-44 
988.    AD-97814. 
Order  from  LC  mi  $3.30,  ph  |7.80 


RONTIUM  TITANATE, 
S4p  1956.    98  p. 

15.30  PB  128498 

olytechnic  Inst,  of 


Missouri  U.,  Columbia. 
LUMINESCENCE   FROM  SOIJ)IUM 
Wm.  E.  Spicer,  1  July  1956. 
292  T.  O.  5. 
Order  from  LC  mi  $3.00,  ph 


CHLORIDE,  by 
35  p.    Contr.  N7onr- 


A  study  of  X-ray  induced  lunjmescence  spectra. 
ONR  Tech.  report  No.  20. 


Missouri  U.,  Columbia. 
PHOTOELECTRIC  EMISSIOh 
OXIDE,  by  H.  R.  Phihpp,  1  J 
TR-18;  Contr.  N7onr-292  T.< 
Order  from  LC  mi  $3.30,  ph 

Study  on  Sprayed  Coatings  of 


National  Bureau  of  Standarls 
ATOMIC  FLAMES:  SPECTR\ 
AND  PRODUCTS,  by  R.  G.  F^rgu 
Broida,  May  1954.    37  p.  WA  X: 
A F  33(616) -53-3.    AD-61307- 
Order  from  LC  mi  $3.00,  ph  $6.30 


Naval  Ordnance  Test  Stati 
BURNING  RATE  STUDIES -I 
CAL  COMPOSITION  ON  TH 
OF  THE  SYSTEM  2 
25  May  1956.    18  p.  NOTS-1 
pt.  7. 
Order  from  LC  mi  $2.40,  pi 


PB  130024 


4.80 


PB  128221 


STANDARD,  by 
46  p.    RADC  TR 
;  Contr.  AF-30(602)- 


PB  129880 


$6.30 


PB  128181 


FROM  BARIUM 
L^ie  1956.    46  p.    ONR 

1.5. 

$7.80  PB  128404 


Ba  0. 


Washington,  D.  C. 
•TEMPERATURES," 
son  and  H.  P. 
TR  54-553;  Contr. 


PB  130868 


i0n,  China  Lake,  Calif. 
FFECTS  OF  CHEMl- 
l  CONSUMPTION  RATE 
NITROPROPANE -NITRIC  AQD, 
70;  NAVORD-1999, 


$3.30 


PB  130907 


Naval  Radiological  Defense  Lab.,  San  Francisco, 

CaUf., 
A  PHYSICOCHEMICAL  SYSTEM   FOR   WATER 
AEROSOL  MEASUREMENT,  by  N.  H.  Farlow,  25 
May  1955.    28  p.    TR-49;  AD-71526. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128182 

Naval  Research  Lab.,  Washington,  D.  C. 
EFFECT  OF  SHIPBOARD  EXPOSURE  ON  THE 
USEFUL  LIFE  OF  PHOSPHORESCENT  TAPE,  by 
E.  S.  Estey  and  L.  H.  Dawson,  Apr  1947.    22  p.  NRL 
N-3076. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129414 

Naval  Research  Lab.,  Washington,  D.  C. 
MICROWAVE  INSTRUMENTATION   FOR  MULTI- 
FREQUENCY  ATTENUATION  MEASUREMENTS 
THROUGH  PROPELLANT  GASES,  by  W.  W.  Balwanz 
and  G.  D.  Morehouse,  13  Feb    1952.    43  p.  NRL 

3886. 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  129142 

North  Carolina  U.,  Chapel  Hill. 
CHELOMETRIC  TITRATIONS  WITH  POTENTIO- 
METRIC  END-POINT,  by  D.  W.  Lamson  and  R.  W. 
Schmid,  June  1957.    19  p.    AF  OSR-TN-57-473; 
Contr.  AF  18(600)-1160.    AD-136465. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129939 

Northwestern  U.,  Evanston,  111. 
THE  STRUCTURE  AND  ACTIVITY  OF  CATALYTI- 
CALLY  ACTIVE  SOLIDS,  by  P.  W.  Selwood,  1  Aug 
1956.    42  p.  Contr.  Nonr-1228(08). 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128269 

Pennsylvania  State  U.,  University  Park. 
CHEMISTRY  OF  HYDRAZINE:    FREEZING  POINT 
MEASUREMENTS  OF  HYDRAZINE  AND  SOLU- 
TIONS OF  SALTS  IN  HYDRAZINE,  by  N.  C.  Deno 
and  R.  A.  Baker,     Technical  rept.  on  Contract  AF  18 
(600)448.     1  Feb  1954.    48  p.    AD-106446. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128069 

Pennsylvania  State  U.,  University  Park. 
ELECTRIC  DIPOLE  MOMENTS  OF  THE  METHYL 
FLUORO  BORANES,  by  R.  K.  Uenishi  and  C.  G. 
Haas.  Jr.,  18  Oct  1956.    41  p.  CCC- 1024 -TR -206 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129673 

Pennsylvania  U.,  Philadelphia. 
THE  THERMAL  EXPANSION  OF  THE  LITHIUM 
FLUORIDE  LATTICE  AND  ITS    COMPARISON  TO 
THE  LINEAR   MACROSCOPIC  THERMAL  EXPAN- 
SION, by  E.  A.  Abramson,  Technical  Note  no.  4  on 
Contract  AF  18(600) -561.    June  1957.    47  p.  AFOSR 
TN-57-319;  AD-132390.  ^^^,^ 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  128417 

Picatinny  Arsenal,  Dover,  N.  J. 
DETERMINING  THE  PARTICLE  SIZE  OF  BARIUM 
NITRATE  POWDER,  by  Anthony  Taschler  and  Lester 
Rosen,  Aug  1956.    27  p.  diagrs..  graphs,  tables. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128983 

Pitman-Dunn  Labs  ,  Frankford  Arsenal,  Philadel- 

ABSORPtIoN  SPECTROPHOTOMETRIC  STUDIES 
OF  CHEMICAL  CHANGES  IN  PROPELLANTS,  by 
H.  Levitsky,  Apr  1957.    28  p.  graphs. 
Order  from  LC  mi  $2.70,  ph  «4.80  PB  133894 
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Pittsburgh  Consolidation  Coal  Co.,  Pa. 
CONVERSION  OF  CARBONACEOUS  FUELS  TO 
ELECTRIC  A L  ENERGY,  by  Howard  L.  Recht  and 
Everett  Gorin.  26  Aug  1955.    46  p.  Contr.  DA  36-039- 
SC -63090. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133906 

Pittsburgh  Consolidation  Coal  Co.,  Pa. 
CONVERSION  OF  CARBONACEOUS   FUELS  TO 
ELECTRICAL  ENERGY,  by  Howard  L.  Recht  and 
Everett  Gorin,  30  Nov  1955.    52  p.    Contr.  DA  36- 
039 -SC -63090. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133907 

Sixth  Quarterly  Report. 

Pittsburgh  Consolidation  Coal  Co.  Pa. 
CONVERSION  OF  CARBONACEOUS   FUELS  TO 
ELECTRICAL  ENERGY,  by  Everett  Gorin  and 
Howard  L.  Recht,  N.  D.  23  p.    Contr.  DA  36-039 -SC- 
63090. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133908 

Seventh  Quarterly  Rept. 

Pittsburgh  Consolidation  Coal  Co.,  Pa. 
CONVERSION  OF  CARBONACEOUS   FUELS  TO 
ELECTRICAL  ENERGY,  by  E.  Gorin  and  H.  L. 
Recht,  28  May  1956.  29  p.    Contr.  DA-36-039-SC- 
63090. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133909 

Eight  Quarterly  Rept. 

Pittsburgh  Consolidation  Coal  Co.,  Pa. 
CONVERSION  OF  CARBONACEOUS   FUELS  TO 
ELECTRICAL  ENERGY,  by  E.  Gorin  and  H.  L. 
Recht,  31  Aug  1956.    28  p.    Contr.  DA-36-039-SC- 
63090. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133910 

Ninth  Quarterly  Rept. 

Pittsburgh  U.,  Pa. 
SOME  THERMODYNAMIC  AND  FLOW  PROPER- 
TIES OF    CIS- AND   TRANS- 1.  4-AMlNOCYCLOHEX- 
ANECARBOXYLIC  ACIDS,  by  William  O.  Plummer. 
Doctoral  thesis.    Technical  Rept.  3  on  Contracts  DA- 
36-061 -ORD-295  and  DA  36-061 -ORD-472.    1956. 
94  p. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128199 

Princeton  U.,  N.  J. 
ABSORPTION  OF  HYDROGEN  ON  GERMANIUM,  by 
Kenzi  Tamaree,  1955  or  later,  12  p.    Contr.  N6onr- 
27018. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130918 

Purdue  U.,  Lafayette,  Ind. 
PHOTOCONDUCTIVITY  IN  GERMANIUM,  SILICON 
AND  INDIUM  ANTIMONIDE,  ANNUAL  REPORT,  by 
H.  Y.  Fan,     N.  D.     32  p.    Contr.  Nonr -1100(04). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128180 

For  period,  July  1955  to  15  July  1956. 

Redstone  Arsenal,  Huntsville,  Ala. 
STEADY-STATE  TEMPERATURE  DISTRIBUTION 
IN  SOLID  PROPELLANT  GRAIN  DUE  TO  ATMOS- 


PHERIC TEMPERATURE  VARIATIONS,  by  H. 

Hinrichs,  L.  T.  Whitehead,  et  al.    16  Aug  1956.    64  p. 

OML-3R4P. 

Order  from  LC  mi  $3.90,  ph  $10.80  PB  128784 

Redstone  Arsenal,  Huntsville,  Ala. 
STRUCTURE  AND  STABILITY  OF  N-BUTANE- 
NITROGEN  DIOXIDE   FLAMES  IN  AIR,  by  E. 
Miller  and  H.  J.  Setzer,  Oct  1956.    27  p.  OML  R2R 
20F. 
Order  from  LC  mi  $2.70,  ph  .t4,80  PB  128382 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y., 
CONSTITUTION  OF  MOLTEN  SALTS,  by  George 
J.  Janz,  May  1957.    59  p.    Contract  AF  49(638) -50 
AFOSR  TN-57-239.    AD-126536. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128198 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
TRANSFERENCE  NUMBERS  IN  MOLTEN  SALTS, 
by  Max  R.  Lorenz  and  George  J.  Janz,  May  1957. 
55  p.    AF  OSR  TN  57-240;  Contr.    A F  49(638) -50. 
AD-126537.  Technical  Note  No.  2. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128068 

Research  Inst.,  Temple  U.,  Philadelphia,  Pa. 
STUDY  OF  ULTRA  HIGH  TEMPERATURES:  DET- 
ONATION   VELOCITY     OF  GASEOUS  OZONE,  by 
A.  G.  Streng  and  others.    Rept.  on  Contract  AF  18 
(600)-1475.    5  Dec  1957.    17  p.    AFOSR  TN -58 -14; 
AD- 148052. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133646 

Rhode  Island  U.,  Kingston. 
MECHANISMS  OF  DECOMPOSITION  OF  POTASSI- 
UM SUPEROXIDE,  by  Douglas  Kraus,  Ed.    1  June 
1952  to  3  May  1956.    5  p.    Contr.  Nonr  810(00). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127734 

Richmond  U..  Va. 
STUDY  OF  THE  SYSTEM  NaCl-KCl-LiCl-AlCla 
IN  THE  REGION  OF  MOLE  RATIO  l:l:l:(3-6),  by 
W.  E.  Trout,  Jr.  and  W.  J.  Triner,  Jr.    3  Oct  1955. 
30  p.    CCC  - 1024 -TR -139. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128517 

Rochester  U.,  N.  Y. 
REACTION  BETWEEN  METHANOL  AND  BORON 
CONTAINING  GLASSES,  by  R.  P.  Porter,  27  May 
1957.    2  p.    AF  OSR-TN-57-262;  AF  18(600)-1528. 
AD-126560. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128427 

Rochester  U     NY 
reactivities' OF  ELECTRONICALLY  EXCITED 
KETONE  MOECULES,  by  Juhan  Heicklen  and  W. 
Albert  Noyes,  Jr.  Rept.  on  Contract  AF  18(600)- 
1528.    20  June    1957.    lip.    AFOSR  TN-57-342; 
AD-132415. 
Order  from  LC  mi  $2.40,  ph  *3.30  PB  129560 

Rock  Island  Arsenal  Lab.,  111. 
ELECTROPOLISHING  20  MM   GUN  BORES  AT 
ACCELERATED  RATES,  by  R.  H.  Wolff,  19  Oct  1956. 
22  p.    56-3008. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130098 
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Rocketdyne,  Canoga  Park.  Calif. 
RESEARCH  ON  NITRIC  ACID-SUPPORTED  COM- 
BUSTION, by  G.  Casaletto,  ::5  Aug  1957.    32  p. 
Contr.  AF  49(638) -163. 
Order  from  LC  mi  $3.00,  pi  $6.30  PB  130785 

Rutgers  U..  New  Brunswick,  N.  J. 
PHASE  SEPARATIONS  IN  THE   WP-1  COMPOSITION, 
by  E.  R.  Allen  and  S.  M.  Hirshfield,  6  July  1956. 


71  p.  Contr.  Nonr  404  (07). 

Order  from  LC  mi  $4.50,  ph  $12.30 


PB  128000 


St,  Louis  U.,  Mo. 
SEMICONDUCTING  PROPE^^TIES  OF  BORON. 
FINAL  TECHNICAL  REPORT,  by  Vincent  P.  jacobs- 
meyer  and  Gene  Braught,  1^  Oct  1952  to  15  Sep  1956. 
36  p.    Contr.  DA  23-072 -ORD-( -471  and-585). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130827 


Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
DIELECTRIC  PROPERTIES 
METHACRYLATE  AND  POLYBUTYL 
LATE,  by  S.  Strella  and  R 
Technical  rept.  2414. 
Order  from  LC  mi  $3.60,  p*i  $9.30 


OF  POLYETHYL 

METHACRY- 
Zand,  Apr  1957.    51  p. 

PB  128607 


Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
SPECTROPHOTOMETRIC  METHOD  FOR  THE 
SIMULTANEOUS  DETERMINATION  OF  ACTUAL 
DIPHENYLAMINE  AND  IT$  PRIMARY  DEGRADA 
TION  PRODUCTS  IN  A  PRDPELLANT,  by  Mario 
A.  Laccetti  and  Milton  Rotlj,  Apr  1957.    36  p. 
Technical  rept.  2407. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133878 


r  1SI 


Southwest  Research  Inst 
FRICTIONAL  ELECTRI 
FUEL  FLOW,  by  F.  M.  E 
WADC  TR  55-266;  Contr. 
AD-90288. 
Order  from  LC  mi  $3.60,  ih  $9.30 


,,  San  Antonio,  Tex. 
FIXATION  EFFECTS  IN 

berger,  Nov  1956.    53  p. 
F  33(616) -2441. 


Stanford  U.,  Cahf. 
CARBON  ISOTOPE  EFFECtTT 
OF  CARBON  MONOXIDE 
DIOXIDE,  by  Harold  S.  Johh 
etc.    1956  or  later  20  p.    Qontr 
Order  from  LC  mi  $2.40, 


PB  130402 


DURING  OXIDATION 
^TH  NITROGEN 
ston,  William  A.  Bonner, 
N6onr-25131. 
bh  $3.30  PB  128257 


Texas  U.,  Austin. 
ADSORPTION   FROM  SOlIjTION  OF  STEARIC 
ACID  ON  IRON.   EFFECT]  ON  ELECTRODE 
POTENTIAL,  by  Norman  hjackerman  and  John  J. 
Bordeaux.  Rept.  on  Contraqt  Nonr -375(02).  23  Nov 
1956.    48  p. 
Order  from  LC  mi  $3.30,  bh  $7.80 


CTI 


University  of  Southern 
ABSORPTION  CROSS  SE 
550AAND  833A,  by  A.  W 
Apr  1957.    5  p.    Contr.  AF 
Order  from  LC  mi  $1.80, 


Ca 


University  of  Southern 
THE  MECHANISMS  OF 
HYDROGEN  GAS  WITH 
UM  AMIDEIN  LIQUID 


PB  130610 


lifornia,  Los  Angeles. 
ONS  OF  Hj  BETWEEN 
Ehler  and  G.  L.  Weissler, 
19(604) -2049. 
ph  «1.80  PB  129356 


Calif.,  Los  Angeles. 
THE  EXCHANGE  OF 
SOLUTIONS  OF  POTASSI 
ANIMONIA,  by  W.  K. 


Wilnnarth  and  June  C.  Dayton,  Jan  1953.    19  p. 

Contract  N6onr-238.  AD-9967. 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  128567 

Virginia  Polytechnic  Inst.,  Blacksburg. 
ELECTROCHEMICAL  PREPARATION  OF  BORON, 
by  N.  F.  Murphy,  R.  S.  Tinsley,  etc.  25  Nov  1954. 
13  p.  CCC-1024-TR-76. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128516 

Virgmia  Polytechnic  Inst.,  Blacksburg. 
STUDIES  OF   FLUIDITY  IN  THE  SODIUM-SODIUM 
HYDRIDE  SYSTEM,  by  J.  E.  Lastovica  and  N.  F. 
Murphy,  8  Sep  1955.    13  p.  CCC - 1024 -TR -136. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128513 

Watertown  Arsenal  Lab.,  Mass. 
ELECTROPLATING  ON  TITANIUM,  by  Charles 
Levy.  8  July  1952.    26  p.  WAL  401/146. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127680 

First  Progress  Repon. 

Watertown  Arsenal  Lab.,  Mass. 
PHOTOELASTIC  ANALYSIS  OF  A    FLAT,    FLANGED 
TENSION  SPEQMEN,  by  F.  B.  Hyland  and  F.  I. 
Baratta,  20  Oct  1953.    12  p.    WAL  893/162. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127561 

Watertown  Arsenal  Lab.,  Mass. 
ULTRASONIC  TESTING  OF  SPECIAL  CAST 
ARMOR   WITH  THE  WATERTOWN  ARSENAL 
ULTRASONIC   FLAW  PLOTTING  EQUIPMENT,    by 
Ross  W.  Buchanan  and  S.  A.  Lopilato,  13  June  1955. 
77  p.    WAL  143/26. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  127544 

Wisconsin  U.,  Madison. 
HEAT  CONDUCTIVITY  IN  POLYATOMIC  ELEC- 
TRONICALLY EXCITED  OR  CHEMICALLY  RE- 
ACTING MIXTURES  III,  by  Joseph  O.  Hirschfelder, 
15  Aug  1956.    41  p.    CM-880;  Contr.  NOrd  15884. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130961 

Wisconsin  U.,  Madison. 
STRUCTURES  AND  THERMODYNAMIC  PROPER- 
TIES OF  HIGH -TEMPERATURE  GASEOUS  SPE- 
CIES IN  THE  B2O3-H2O   SYSTEM,  by  J.  L.  Mar- 
grave, J.  R.  Soulen  et  al.    14  Mar  1957.    10  p. 
CCC-1024-TR-231. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128540 


EARTH  SCIENCES 

American  Meteorological  Society,  Boston,  Mass. 
THE  EARTH'S  SURFACE  CHARGE,  by  E.  A. 
Cherniavskii,  1948.    17  p.    Contr.  A F  19(604) -1936. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129382 

Translated  October  1955  by  Michael  M.  Dane  and 
David  Kraus.    Original  title:     "K  voprosu  o  zariade 
poverkhnosti  zemli,"  published  in  Izvestiia 
Akademii  Nauk  SSR,  Seriia  geograficheskaia  i 
geofizicheskaia,  12(2):    169-176,  1948. 

Louisiana  State  U.,  Baton  Rouge. 
GEOGRAPHICAL  HISTORY  OF  THE  CAROLING 
BANKS,  by  G.  S.  Dunbar.    15  Oct  1956.    261  p. 
Technical  report  8,  Pan  A.    Contr.  N7onr -35608. 
Order  from  LC  mi  $11.10,  ph  $41.10  PB  130021 
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Aeronautical  Engine  Lab.,  Naval  Air  Experimental 

Station,  Philadelphia,  Pa. 
AN  ANALYSIS  OF  THE   EFFECTS  OF  CERTAIN 
VARIABLES  IN  DEfERMINING  THE  FORM  OF 
AN  ICE  ACCRETION,  by  T.  A.  Dickey,  29  May 
1952.    20  p.    A  EL  1206. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130713 

Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
APPROXIMATION  VALUES  ON  THE  ZONAL 
VELOQTY  IN  THE  ATLANTIC -EUROPEAN  SEC- 
TOR  FOR  THE  PERIOD  OF  1881-1955,  by  H. 
Trenkle,  May  1956.    14  p.    AF  CRC  TN-56-696: 
Contr.  AF61(514)-646-C.    AD-98780. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130759 

Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
MEDIUM-RANGE   FORECASTING  TECHNIQUES 
FOR  CENTRAL  EUROPE  PART  1,  by  Dr.  P.  Hess 
and  A.  Hofmann,  June  1956.    46  p.    AF  CRC  TR 
57-250;  Contr.  AF  61  (514)-646-C.    AD-110261. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130745 

Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
MONTHLY   FORECASTS  FOR  GERMANY  6  YEARS 
VERIFICATIONS,  by  A.  Hofmann,  June  1956.    19  p. 
AF  CRC  TN-56-685;  Contr.  AF61(514)-646-C. 
AD-98754. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130760 

Air  Weather  Service,  Washington,  D.  C. 
CLEAR -AIR  TURBULENCE   FROM  25,000  TO 
45.000  FEET  OVER  THE  UNITED  STATES,  by 
Leroy  H.  Clem.  July  1957.    15  p.    AWS  TR   105-147. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129904 

Air  Weather  Service,  Washington,  D.  C. 
A  COMPENDIUM  ON  QRRUS  AND  CIRRUS  FORE- 
CASTING, by  Robert  G.  Stone,  March  1957.    159  p. 
AWS  TR   105-130. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  132399 

American  Meteorological  Society,  Boston,  Mass. 
INSTRUCTIONS   FOR  OBSERVATIONS  OF  NOCTI- 
LUCENT  CLOUDS,  by  N.  I.  Grishin,  1957.    45  p. 
Contr.  AF  19(604) -1936. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130661 

"Instruktsiia  dlia  Nobliudenii  Serebristykh  oblakov" 
Translated  by  John  Miller,  June  1957. 

American  Meteorological  Society,  Boston,  Mass. 
PRELIMINARY  DATA  ON  THE  DRIFT  OF  THE 
SEDOV  V  1937  i   1938,  by  A.  N.  Petrichenko,  1940. 
31  p.  Contr.  AF  19(604) -1936. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130660 

Translated  by  James  Cough,  Jr.  and  David  Kraus, 
Apr.  1953.     'Predvaritel  Nye  Dannye  Dreifa  'Sedova' 
V  1937  i  1938  Godakh" 

Bureau  of  Aeronautics,  Navy  Dept.,  Washington, 

D.  C. 
INTENSIFICATION  OF  TROPICAL  CYCLONES, 
ATLANTIC  AND  PACIFIC  AREAS.   FOURTH  RE- 


SEARCH REPORT,  TASK  12,  Oct  1956.    33  p.  maps, 

charts. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  129541 

California  U.,  Los  Angeles. 
A  SYNOPTIC  STUDY  OF  THE  INTENSIFICATION 
MECHANISM  OF  A  DIFFLUENT  TROUGH,  by 
Joseph  B.  Knox,  March  1957.    175  p.    AF  CRC  TN 
57-270;  Contr.  AF  19(604) -1286.      AD-1 17153. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128150 

Scientific  Report  5. 

Chicago  U.,  111. 
BUDGET  OF  ANGULAR  MOMENTUM  AND  ENERGY 
IN  TROPICAL  CYCLONES,  by  E.  Palmen  and  H. 
Riehl,  Sep  1956.    30  p.    Contr.  N6ori -02036. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128539 

Chicago  U.,  111. 
THE  EVOLUTION  OF  ENERGY  GAIN  BY  THE 
ATMOSPHERE  THROUGH  CONTACT  WITH  THE 
GROUND  OR  OCEAN,  by  C.  H.  B.  Priestley,  Sep 
1957.    58  p.    AF  CRC  TN  57-239;  Contr.  AF  19(604)- 
2179.    AD-133817. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132196 

Chicago  U.,  III. 
JET  STREAM  AND  LONG  WAVES  IN  A  STEADY 
ROTATING  DISHPAN  EXPERIMENT  PART  I: 
STRUCTURE  OF  THE  CIRCULATION,  by  Herbert 
Riehl  and  Dave  Fultz,  Aug  1956.    23  p.    Contract  AF 
19(604) -1292;  Contract  N6ori -02036.    AFCRC  TN- 
56-695. 
Order  from  LC  mi  $2.70,  ph  $4v^0^  PB  128803 

Scientific  Report  No.  1. 

Chicago  U.,  111. 
ON  SUMMER  CYCLOGENESIS  IN  WESTERN 
CANADA  ASSOCIATED  WITH  UPPER  COLD  LOWS, 
by  Keith  D.  Hage,  June  1957.    92  p.    AF  CRC  TN- 
57-227;  Contr.  AF19(604)-2179.    AD- 133800. 
Order  from  LC  mi  $5.70,  ph  $15.30  PB  130758 

Cook  Research  Labs.,  Morton  Grove,  111. 
A  PRELIMINARY  EVALUATION  OF  ISOMETRIC 
ANALYSIS  AND  FORECAST  REPRESENTATION, 
by  Albert  Francis,  15  Aug  1957.    48  p.    AF  CRC  TR- 
57-217;  Contr.  AF19(604)-1504.    AD-133692. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130749 

Coordinating  Research  Council,  Inc.,  New  York. 
MAXIMUM  VARIABILHY  LEVEL  OF  WINDS,  by 
Arnold  Court.    31  May  1957.    22  p.    AF  CRC  TN- 
57-478;  Contr.  AF  19(604)-2060.    AD-117238. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129447 

Scientific  Report  No.  2. 

Coordinating  Research  Council,  Inc.,  New  York. 
VERTICAL  CORRELATIONS  OF   WIND  COMPO- 
NENTS, by  Arnold  Court,  29  Mar  1957.    37  p. 
AF  CRC  TN  57-292;  Contr.  AF  19(604) -2060. 
AD-117182. 
Order  from  LC  mi  $3.00,  ph  $6.80  PB  128118 


Scientific  Report  No.  1.' 
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Rockeidyne,  Canoga  Park, 
RESEARCH  ON  NITRIC  ACtiD 
BUSTION,  by  G.  Casaletto, 
Contr.  A  F  49(638) -163. 
Order  from  LC  mi  $3.00,  ph  $6.30 


IHE 


Rutgers  U.,  New  Brunswi 
PHASE  SEPARATIONS  IN 
by  E.  R.  Allen  and  S.  M.  Hi 
71  p.  Contr.  Nonr  404  (07). 
Order  from  LC  mi  $4.50,  p|i  $12.30 


Calif. 

-SUPPORTED  COM- 
5  Aug  1957.    32  p. 


PB  130785 


ck 


.  N.  J. 

IE  WP-1  COMPOSITION, 
shfield,  6  July  1956. 


PB  128000 


St.  Louis  U.,  Mo. 
SEMICONDUCTING  PROPERTIES  OF  BORON. 
FINAL  TECHNICAL  REPORT,  by  Vincent  P.  Jacobs- 
meyer  and  Gene  Braught,  l6  Oct  1952  to  15  Sep  1956. 
36  p.    Contr.  DA  23-072-ORD-(-471  and-585). 
Order  from  LC  mi  $3.00,  pti  $6.30  PB  130827 

Samuel  Feltman  Ammunijion  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J.        , 
DIELECTRIC  PROPERTIES  OF  POLYETHYL 
METHACRYLATE  AND  POLYBUTYL  METHACRY- 
LATE,  by  S.  Strella  and  R.  Zand,  Apr  1957.    51  p. 
Technical  repi.  2414. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128607 

Samuel  Feltman  Ammuni  ion  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
SPECTROPHOTOMETRIC  METHOD  FOR  THE 
SIMULTANEOUS  DETERMINATION  OF  ACTUAL 
DIPHENYLAMINE  AND  ITi  PRIMARY  DEGRADA- 
TION PRODUCTS  IN  A  PRDPELLANT,  by  Mario 
A.  Laccetti  and  Milton  RotH,  Apr  1957.    36  p. 
Technical  rept.  2407. 
Order  from  LC  mi  $3.00.  dh  $6.30  PB  133878 


r  IS 


Southwest  Research  Inst 
FRICTIONAL  ELECTRIFICATION 
FUEL   FLOW,  by  F.  M.  E 
WADC  TR  55-266;  Contr. 
AD-90288. 
Order  from  LC  mi  $3.60,  i^h  $9.30 


,  San  Antonio,  Tex. 

EFFECTS  IN 
berger,  Nov  1956.    53  p. 
F  33(616)-2441. 


•FECT 


Stanford  U.,  Calif 
CARBON  ISOTOPE  EF 
OF  CARBON  MONOXIDE 
DIOXIDE,  by  Harold  S.  Joh^ 
etc.    1956  or  later  20  p 
Order  from  LC  mi  $2.40, 


DURING  OXIDATION 
\MTH  NITROGEN 

ston,  William  A.  Bonner, 
dontr.  N6onr-25131. 
)h  $3.30  PB  128257 


Texas  U.,  Austin. 
ADSORPTION   FROM  SOLUTION 
ACID  ON  IRON.   EFFECT 
POTENTIAL,  by  Norman 
Bordeaux.  Rept.  on  Contracjt 
1956.    48  p. 
Order  from  LC  mi  $3.30,  bh  $7.80 


cn 


University  of  Southern 
ABSORPTION  CROSS  SE 
550AAND  833A,  by  A.  W 
Apr  1957.    5  p.    Contr.  AF 
Order  from  LC  mi  $1.80, 


University  of  Southern 
THE  MECHANISMS  OF 
HYDROGEN  GAS  WITH 
UM  AMIDEIN  LIQUID 


PB  130402 


OF  STEARIC 
ON  ELECTRODE 
I-|ackerman  and  John  J. 
Nonr -375(02).  23  Nov 


PB  130610 


Ca 


lifornia,  Los  Angeles. 
ONS  OF  Hj  BETWEEN 
Ehler  and  G.  L.  Weissler, 
19(604) -2049. 
ph  $1.80  PB  129356 


Cal 


THE 


lif.,  Los  Angeles. 
EXCHANGE  OF 
SJOLUTIONS  OF  POTASSI 
AMMONIA,  by  W.  K. 


Wilnriarth  and  June  C.  Dayton,  Jan  1953.    19  p. 

Contract  N6onr-238.  AD-9967. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128567 

Virginia  Polytechnic  Inst.,  Blacksburg. 
ELECTROCHEMICAL  PREPARATION  OF  BORON, 
by  N.  F.  Murphy,  R.  S.  Tinsley,  etc.  25  Nov  1954. 
13  p.  CCC-1024-TR-76. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128516 

Virginia  Polytechnic  Inst.,  Blacksburg. 
STUDIES  OF   FLUIDITY  IN  THE  SODIUM-SODIUM 
HYDRIDE  SYSTEM,  by  J.  E.  Lastovica  and  N.  F 
Murphy,  8  Sep  1955.    13  p.  CCC - 1024 -TR -136. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128513 

Watertown  Arsenal  Lab.,  Mass. 
ELECTROPLATING  ON  TITANIUM,  by  Charles 
Levy,  8  July  1952.    26  p.  WAL  401/146. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127680 

First  Progress  Report. 

Watertown  Arsenal  Lab.,  Mass. 
PHOTOELASTIC  ANALYSIS  OF  A   FLAT,   FLANGED 
TENSION  SPEQMEN,  by  F.  B.  Hyland  and  F.  I. 
Baratta,  20  Oct  1953.    12  p.    WAL  893/162. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127561 

Watertown  Arsenal  Lab.,  Mass. 
ULTRASONIC  TESTING  OF  SPECIAL  CAST 
ARMOR   WITH  THE  WATERTOWN  ARSENAL 
ULTRASONIC   FLAW  PLOTTING  EQUIPMENT,    by 
Ross  W.  Buchanan  and  S.  A.  Lopilato,  13  June  1955. 
77  p.    WAL  143/26. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  127544 

Wisconsin  U.,  Madison. 
HEAT  CONDUCTIVITY  IN  POLYATOMIC  ELEC- 
TRONICALLY EXCITED  OR  CHEMICALLY  RE- 
ACTING MIXTURES  III,  by  Joseph  O.  Hirschfelder, 
15  Aug  1956.    41  p.    CM-880;  Contr.  NOrd  15884. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130961 

Wisconsin  U.,  Madison. 
STRUCTURES  AND  THERMODYNAMIC  PROPER- 
TIES OF  HIGH -TEMPERATURE  GASEOUS  SPE- 
QES  IN  THE  B2O3-H2O   SYSTEM,  by  J.  L.  Mar- 
grave, J.  R.  Soulen  et  al.    14  Mar  1957.    10  p. 
CCC-1024-TR-231. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128540 


EARTH  SCIENCES 

American  Meteorological  Society,  Boston,  Mass. 
THE  EARTH'S  SURFACE  CHARGE,  by  E.  A. 
Cherniavskii,  1948.    17  p.    Contr.  AF  19(604) -1936. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129382 

Translated  October  1955  by  Michael  M.  Dane  and 
David  Kraus.    Original  title:    "K  voprosu  o  zariade 
poverkhnosti  zemli,"  published  in  Izvestiia 
Akademii  Nauk  SSR,  Seriia  geograficheskaia  i 
geofizicheskaia,  12(2):    169-176,  1948. 

Louisiana  State  U.,  Baton  Rouge. 
GEOGRAPHICAL  HISTORY  OF  THE  CAROLING 
BANKS,  by  G.  S.  Dunbar.    15  Oct  1956.    261  p. 
Technical  report  8,  Pan  A.    Contr.  N7onr -35608. 
Order  from  LC  mi  $11.10,  ph  $41.10  PB  130021 
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Aeronautical  Engine  Lab.,  Naval  Air  Experimental 

Station,  Philadelphia,  Pa. 
AN  ANALYSIS  OF  THE  EFFECTS  OF  CERTAIN 
VARIABLES  IN  DETERMINING  THE  FORM  OF 
AN  ICE  ACCRETION,  by  T.  A.  Dickey,  29  May 
1952.    20  p.    AEL  1206. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130713 

Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
APPROXIMATION  VALUES  ON  THE  ZONAL 
VELOQTY  IN  THE  ATLANTIC-EUROPEAN  SEC- 
TOR FOR  THE  PERIOD  OF  1881-1955,  by  H. 
Trenkle,  May  1956.    14  p.    AF  CRC  TN-56-696; 
Contr.  AF61(514)-646-C.    AD-98780. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130759 

Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
MEDIUM-RANGE   FORECASTING  TECHNIQUES 
FOR  CENTRAL  EUROPE  PART  1,  by  Dr.  P.  Hess 
and  A.  Hofmann,  June  1956.    46  p.    AF  CRC  TR 
57-250;  Contr.  AF  61  (514)-646-C.    AD-110261. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130745 

Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
MONTHLY   FORECASTS  FOR  GERMANY  6  YEARS 
VERIFICATIONS,  by  A.  Hofmann,  June  1956.    19  p. 
AF  CRC  TN-56-685;  Contr.  AF61(514)-646-C. 
AD-98754. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130760 

Air  Weather  Service,  Washington,  D.  C. 
CLEAR -AIR  TURBULENCE  FROM  25,000  TO 
45,000  FEET  OVER  THE  UNITED  STATES,  by 
Leroy  H.  Clem,  July  1957.    15  p.    AWS  TR   105-147. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129904 

Air  Weather  Service,  Washingtcxi,  D.  C. 
A  COMPENDIUM  ON  QRRUS  AND  CIRRUS  FORE- 
CASTING, by  Robert  G.  Stone,  March  1957.    159  p. 
AWS  TR   105-130. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  132399 

American  Meteorological  Society,  Boston,  Mass. 
INSTRUCTIONS   FOR  OBSERVATIONS  OF  NOCTI- 
LUCENT  CLOUDS,  by  N.  I.  Grishin,  1957.    45  p. 
Contr.  AF  19(604) -1936. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130661 

"Instruktsiia  dlia  Nobliudenii  Serebristykh  oblakov" 
Translated  by  John  Miller,  June  1957. 

American  Meteorological  Society,  Boston,  Mass. 
PRELIMINARY  DATA  ON  THE  DRIFT  OF  THE 
SEDOV  V  1937  i   1938,  by  A.  N.  Petrichenko,  1940. 
31  p.  Contr.  AF  19(604) -1936. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130660 

Translated  by  James  Gough,  Jr.  and  David  Kraus, 
Apr.  1953.    "Predvaritel  Nye  Dannye  Dreifa  'Sedova' 
V  1937  i  1938  Godakh" 

Bureau  of  Aeronautics,  Navy  Dept.,  Washington, 

D.  C. 
INTENSIFICATION  OF  TROPICAL  CYCLONES, 
ATLANTIC  AND  PACIFIC  AREAS.    FOURTH  RE- 


SEARCH REPORT,  TASK  12,  Oct  1956.    33  p.  maps, 

charts. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  129541 

California  U.,  Los  Angeles. 
A  SYNOPTIC  STUDY  OF  THE  INTENSIFICATION 
MECHANISM  OF  A  DIFFLUENT  TROUGH,  by 
Joseph  B.  Knox,  March  1957.    175  p.    AF  CRC  TN 
57-270;  Contr.  AF  19(604)-1286.      AD-117153. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128150 

Scientific  Report  5. 

Chicago  U.,  lU. 
BUDGET  OF  ANGULAR  MOMENTUM  AND  ENERGY 
IN  TROPICAL  CYCLONES,  by  E.  Palmen  and  H. 
Riehl,  Sep  1956.    30  p.    Contr.  N6ori -02036. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128539 

Chicago  U,,  III. 
THE  EVOLUTION  OF  ENERGY  GAIN  BY  THE 
ATMOSPHERE  THROUGH  CONTACT  WITH  THE 
GROUND  OR  OCEAN,  by  C.  H.  B.  Priestley,  Sep 
1957.    58  p.    AF  CRC  TN  57-239;  Contr.  AF  19(604)- 
2179.    AD-133817. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132196 

Chicago  U.,  111. 
JET  STREAM  AND  LONG  WAVES  IN  A  STEADY 
ROTATING  DISHPAN  EXPERIMENT  PART  I: 
STRUCTURE  OF  THE  CIRCULATION,  by  Herbert 
Riehl  and  Dave  Fultz,  Aug  1956.    23  p.    Ccmtract  AF 
19(604) -1292;  Contract  N6ori -02036.    AFCRC  TN- 
56-695. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128803 

Scientific  Report  No.  1. 

Chicago  U.,  111. 
ON  SUMMER  CYCLOGENESIS  IN  WESTERN 
CANADA  ASSOCIATED  WITH  UPPER  COLD  LOWS, 
by  Keith  D.  Hage,  June  1957.    92  p.    AF  CRC  TN- 
57-227;  Contr.  AF19(604)-2179.    AD-133800. 
Order  from  LC  mi  $5.70,  ph  $15.30  PB  130758 

Cook  Research  Labs.,  Morton  Grove,  111. 
A  PRELIMINARY  EVALUATION  OF  ISOMETRIC 
ANALYSIS  AND  FORECAST  REPRESENTATION, 
by  Albert  Francis,  15  Aug  1957.    48  p.    AF  CRC  TR- 
57-217;  Contr.  AF19(604)-1504.    AD-133692. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130749 

Coordinating  Research  Council,  Inc.,  New  York. 
MAXIMUM  VARIABILHY  LEVEL  OF  WINDS,  by 
Arnold  Court.    31  May  1957.    22  p.    AF  CRC  TN- 
57-478;  Contr.  AF  19(604) -2060.    AD-1 17238. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129447 

Scientific  Report  No.  2. 

Coordinating  Research  Council,  Inc.,  New  York. 
VERTICAL  CORRELATIONS  OF  WIND  COMPO- 
NENTS, by  Arnold  Court,  29  Mar  1957.    37  p. 
AF  CRC  TN  57-292;  Contr.  AF  19(604) -2060. 
AD-117182. 
Order  from  LC  mi  $3.00,  ph  $6.80  PB  1^8118 

Scientific  Report  No.  1. 
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Cornell  U.,  School  of  Electrical  Engineering, 

Ithaca.  N.  Y. 
COMMUNICATION  ASPEClfS 
REFLECTIONS,  by  Rolf  Bu4ha 
122  p.    Research  rept.  EE 
SC -56748. 
Order  from  LC  mi  $6.30,  p^  « 19.80 

Technical  Report  No.  23. 


:49 


OF  V.A.F.  AURORAL 
nan  Dyce,  1  June  1955. 
;  Contr.  DA  36-039- 


PB  127739 


Deutscher  Wetterdienst,  Aachen  (Germany). 
THE  ATMOSPHERIC  ELECTRICAL  CLIMATE  AT 
FOUR  SELECTED  STATIONS  IN  THE  SWISS  ALPS. 
I.  SURVEY  AND  PROBLEMS,  by  H.  Israel,  H. 
Dolezalek  and  G.  Fries,  Feb  1956.    45  p.    Technical 
note  no.  6;  AFCRC  TN  57-2;  Contr.  AF  61(514) -640. 
AD-1 10226. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  133623 

Drexel  Inst,  of  Tech.,  CeAtertcm,  N.  J. 
SUMMARY  OF  CLIMATIC  OBSERVATIONS -1955, 
by  C.  W.  Thornthwaite  and  jl.  R.  Mather,  1956.    114  p. 
AF  CRC  TN-57-269;  Contr   AF19(604)-1118. 
AD-li7152. 
Order  from  LC  mi  $6.00,  ph  $18.30 


PB  130751 


Dugway  Proving  Ground,  IJtah. 
COMPARISON  OF  COMPUTlED  DOSAGES   FOR 
POINT  AND  FOR  CUBICAU  VOLUME  SOURCES,  by 
Harvey  Greenfield,  27  July  i956.    22  p.    DPG  SR   105. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127917 

Florida  State  U.,  Tallahassee. 
AN  ANALYSIS  OF  SOME   DETAILED  DATA  OB- 
TAINED BY  AIRCRAFT  RECONNAISSANCE  OF  A 
HURRICANE,  by  N.  E.  LaSeiir,  30  Sep  1957.    43  p. 
AF  CRC  TN-57-210;  Contr.;  CWB  8822,  Contr.  CWB 
9121,  Contr.  AF19(604)-753.|   AD-113674. 
Order  from  LC  mi  $3.30,  ptt  $7.80  PB  130762 

Florida  State  U.,  Tallahassee. 
A  STATISTICAL  STUDY  OF  SOMF  CARIBBEAN 
WIND  DATA,  by  Douglas  K.| Lilly  and  N.  E.  La  Seur, 
1  Dec  1956.    52  p.    AF  CRC,  TN  56-679;  Contr.  AF 
19(604) -753.    Contrs.  CWB-i  586;  CWB  8822. 
Order  from  LC  mi  $3.60,  pl(  $9.30 

Scientific  Report  No.  3. 


PB  127118 


Free  U.,  Berlin  (Germany  . 
INVESTIGATION  OF  SOME  SHORT-RANGE  FORE- 
CAST RULES  AND  THEIR  APPLICABILITY  IN 
PRACTICAL  FORECASTIN(|,  by  R.  Scherhag  and 
M.  Rodewald,  31  May  1955.  1 73  p.    AF  CRC  TR  56- 
285;  Contr.  AF  6l(514)-824.|  AD-110215. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  130205 

Geophysical  Inst.,  U.    of  Alaska  College. 
A  STUDY  OF  THE  MORPHOLOGY  OF  MAGNETIC 
STORMS,   MODERATE  MAGNETIC  STORMS,  by 
M.  Sugiura  and  S.  Chapman,  30  June  1957.    59  p. 
AFCRC  TR  57  295;  Contract  AF  19(604)-1732. 
AD-117295. 
Order  from  LC  mi  $3.60,  pli  $9.30  PB  130008 

Georgia  Inst,    of  Tech.,  E  igineering  Experiment 

Station,  Atlanta.  i 

ON  THE  RELATIVE  CONTRIBUTIONS  OF  VARIOUS 
SKY  REGIONS  TO  METEOR -TRAIL  COMMUNICA- 


TION, by  Jesse  C.  James  and  M.  L.  Meeks,  30  June 

1956.  70  p.    Contr.  NONR -991(02). 

Order  from  LC  mi  $3.90,  ph  $10.80  PB  127161 

Hawaii  U.,  Honolulu. 
SURFACE  WEATHER  CHART  ANALYSIS  IN  LOW 
LATTITUDES.  by  C.  S.  Ramage,  Aug  1957.    24  p. 
AF  CRC  TN  57-207;  Contr.  AF  19(604)-1942. 
AD-113618. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129903 

Hawaii  Inst,  of  Geophysics  Scientific  Report  No.  2. 

Holloman  Air  Development  Center.  Holloman 

AFB,  N.  Mex. 
CRANE  LAUNCH  TECHNIQUES   FOR   POLY- 
ENE BALLOONS,  by  Bernard  D.  Gildenberg,  May 

1957.  25  p.    HADC  TN  57-3. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  127894 

Illinois  State  Water  Survey,  Urbana. 
ANALYSIS  OF  1952  RADAR  AND  RAINGAGE  DATA, 
by  J.  C.  Neill,  July  1953.    26  p.    Contr.  DA -36-039- 
SC -42446. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127048 

Research  Report  No.  2. 

IlUnois  State  Water  Survey,  Urbana. 
RAINFALL-RADAR  STUDIES  OF   1951,  by  G.  E. 
Stout,  J.  C.  Neill,  etc..  May  1953.     46  p.    Contr.  DA- 
36 -039 -SC -42446. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127044 

Research  Report  No.  1.    Reprinted  as  the  Illinois 
State  Water  Survey  Report  of  Investigation  No.  19, 

Institute  of  Tech..  U.  of  Minn..  Minneapolis. 
MIGRATION  OF  MOISTURE  IN  THE  THERMAL 
REGIME,  by  R.  C.  Brasted,  June  1954.    136  p. 
Contract  DA -21 -018 -ENG -256. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  129319 

Laboratory  of  Climatology,  Centertcm.  N.  J. 
SOIL  MOISTURE  MAPS  FINAL  REPORT,  by  C.  W. 
Thornthwaite.  30  Sep  1957.  9  p.    AF  CRC  TR-57- 
229;  Contr.  AF19(604)-1410.    AD-133828. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132342 

MacDonald  Physics  Lab.,  McGill  U.,  (Canada). 
A  POSSIBLE  ROLE  OF  HAIL  IN  THE   FORMATION 
OP  TORNADOES,  by  Walter  Hitschfeld,  J.  S.  Mar- 
shall, Mar  1957.  33  p.  MW  25,  AF  CRC  TN  57-281; 
Contr.  AF  19(122)-217.    AD-117166. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127693 

McGill  U.,  (Canada). 
DYNAMICAL  PREDICTION  OF  THE  ARCTIC 
CIRCULATION,  by  M.  A.  Estoque,  Oct  1957.    164  p. 
AF  CRC  TR  57-248;  Contr.  AF  19(604)-1141. 
AD-133826. 
Order  from  LC  mi  $7.80,  ph  $25.80  PB  132575 

McGill  U.,  (Canada). 
THE  WADSWORTH  ORTHOGONAL  POLYNOMIAL 
TECHNIQUES  OVER  THE  NORTH  POLE  AREA 
DURING  1955,  by  F.  Kenneth  Hare,  Oct  1957.    21  p. 
AF  CRC  TN  56-460;  Contr.  AF  19(604)-1141. 
AD-110271. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132085 
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Massachusetts  Inst,    of  Tech.,  Cambridge. 
DEPARTMENT  OF  METEOROLOGY'S  FINAL  RE- 
PORT,   FEBRUARY  28,    1951,  ON  WEATHER  RADAR 
RESEARCH,  28  Feb  1951.    41  p.    Contr.  W  36-039- 
SC-32038. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127089 

Massachusetts  Inst.,  of  Tech.,  Cambridge. 
AN  ELECTRIC  PROBE  DROP  COUNTER  MEAS- 
UREMENT  OF    DROP   SIZE  DISTRIBUTION  AND 
LIQUID  WATER  CONTENT  IN  NATURAL  CLOUDS, 
by  D.  P.  Keily,  15  Sep  1955.    16  p.    AFCRC-TN-57- 
484;  Contr.  AF19(604)-1287.    AD-117248. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129877 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
EMPIRICAL  ORTHOGONAL   FUNCTIONS  APPLIED 
TO  THIRTY -DAY   FORECASTING,  by  Donald  L. 
Oilman,  30  June  1957,  141  p.    Contr.  AF19(604)-1283. 
AD-117249. 
Order  from  LC  mi  $7.20.  ph  $22.80  PB  128328 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
THE  INFORMATION  CONTAINED  IN  WEATHER 
NOISE-PART  B,  by  Aaron  Fleisher,  21  Dec  1953. 
18  p.    Contr.  DA -36 -039 -SC -42625. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130857 

Massachusetts  Inst,  of  Tech.  Cambridge. 
MEASUREMENT  OF  DROP  SIZE  AND  LIQUID 
WATER  CONTENT  IN  NATURAL  CLOUDS,  by  D. 
R.  Purdy  and  Roger  Frankhn,  1  Sep  1954.    37  p. 
AF  CRC  TN  57-472;  Contr.  AF  19(122)-245. 
AD-117232. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132232 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
RESEARCH  ON  ATMOSPHERIC  PRESSURE 
CHANGES,  by  J.  M.  Austin,  31  Dec  1956.    14  p. 
Contr.  N5-ori -07804. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130941 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
SOME  STATISTICAL  AND  MATHEMATICAL 
APPROACHES  TO  METEOROLOGY,  by  George  P. 
Wadsworth  and  Joseph  G.  Bryan,  30  Apr  1957.    HI  p. 
AF  CRC  TR  57-207;  Contr.    A F  19(604) -991. 
AD-113617. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  130836 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
A  STATISTICAL-DYNAMIC  APPROACH  TO 
NUMERICAL  WEATHER  PREDICTION,  by  William 
D.  Sellers,  June  1957.    153  p.    AF  CRC  TN  57-471; 
Contr.  AF  19(604)-1566.    AD-117231. 
Order  from  LC  mi  $7.50.  ph  $24.30  PB  127970 

Statistical  Forecasting  Project. 

Massachusetts  Inst,  of  Tech.  Cambridge. 
WEATHER  RADAR  RESEARCH,  by  Alan  C.  Bemis, 
15  Mar  1955.    18  p.    Contr.  DA-36-039-SC-42625. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130859 

Final  Report. 

Naval  Air  Station,  Norfolk,  Va. 
CLIMATOLOGY  OF  THREE  DAY  HURRICANE 
MOTION,  Sep  1956.    19  p.    Third  research  report  on 


Project  Arowa. 

Order  from  LC  mi  $2.40,  ph  $3.30 

Task  12. 


PB  128712 


Naval  Air  Station,  Norfolk,  Va. 
THE  PREDICTION  OF  CYCLONE  INTENSITY 
OVER  THE  NORTH  ATLANTIC,  J.  J.  George  and 
P.  M.  Wolff,  Mar  1955.    57  p.    Proj.  AROWA. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127387 

Naval  Air  Station,  Norfolk,  Va. 
WEATHER   DISPLAY  AND  PRESENTATION,  Aug 
1956.    27  p.    Proj.  AROWA. 
Order   from  LC  mi  $2.70,  ph  $4.80  PB  128541 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  STUDY  OF  UPPER  AIR  TEMPERATURES  AT 
THE  NAVAL  ORDNANCE  TEST  STATION,  by    P.  H. 
Miller,  15  June  1956.    94  p.    NOTS  1463,  NAVORD 
5256. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130436 

Naval  Proving  Ground.  Dahlgren,  Va. 
TESTING  OF  CINETHEODOLITES  BY  STARS,  by 
E.  J.  Merritt,  29  May  1956.    57  p.  NPG  1461. 
Order  from  $3.60,  ph  $9.30  PB  127705 

Naval  Research  Lab.,  Washington,  D.  C. 
NIGHT  SKY  BRIGHTNESS  MEASUREMENTS  IN 
MARYLAND  AND  GREENLAND  DURING  1949,  by 
M.  Koomen  and  C.  A.  Pearson,  4  Jan  1950.    14  p. 
NRL  Report  3594. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129133 

Naval  Research  Lab.,  Washington,  D.  C. 
SKY  RADIATION  MEASUREMENTS  AT  WHITE 
SANDS,  NEW  MEXICO,  by  C.  P.  Butler  and  G.  L. 
Harvey,  Feb  1957.    28  p.    NRL  H-3069. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129280 

New  York  U..  N.  Y. 
A  COMPOSITE  ANALYSIS  OF  CYCLONIC  PENE- 
TRATION IN  THE  EASTERN  UNITED  STATES,  by 
Gunther  Reiss.  Apr  1955.    38  p.    Contr.  Nonr-285(09); 
Project  SCUD,  Technical  Paper  No.  3. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127078 

New  York  U.,  N.  Y. 
DROPLET  AND  COLLISION  EFFICIENCY,  by  R.  M. 
Schotland,  May  1957.    63  p.    AF  CRC  TR  57-284; 
Contr.  AF  19(604)-993.    AD-117227. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130835 

New  York  U.,  N.  Y. 
THE  SEASONAL  VARIATION  OF  THE  VERTICAL 
OZONE  DISTRIBUTION  AT   FLAGSTAFF,  ARIZONA, 
by  B.  Haurwitz,  J.  London,  et  al..  June  1957.    27  p. 
AF  CRC  TN  57-496;  Contr.  AF  19(604)-1738. 
AD-117269. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132165 

New  York  U.,  N.  Y., 
STUDIES  OF  WIND  STRUCTURE  IN  THE  LOWER 
ATMOSPHERE,  by  James  E.  Miller,  May  1957. 
174  p.   AFCRC-TR-57-288;  Contr.  A F  19(604) -1368. 
AD-117288. 
Order  from  LC  mi  $8.10,  ph  $27.30  PB  129344 
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Office  of  Naval  Operations,  Washington,  D.  C. 
NUMERICAL  WEATHER  PREDICTION,  by  Albert 
L.  Stickles  II,  and  Milton  B.  Moreland,  June  1956. 
172  p.    NAVAER  50-IP-541, 
Order  from  LC  mi  $8.10,  p^  .t27.30  PB  128117 

Pennsylvania  State  U.  Mineral  Industries  Experi- 
ment Station,  University  park. 
STRUCTURE  OF  TURBULENCE  AT  O'NEILL, 
NEBRASKA.  AND  ITS  RELATION  TO  THE  STRUC- 
TURE AT  BROOKHAVEN,  by  Raymond  J.  Deland, 
Hans  A.  Panopky,  1  Jan  1951.    91  p.    Contr.  AF  19 
(6O4)-1027,    AD-117126. 
Order  from  LC  mi  $5.40,  p|i  $15.30  PB  127701 

Quarterncaster  Research  and  Development  Center, 

Natick,  Mass. 
TEMPERATURES  OF  NORTHERN  NORTH  AMERI- 
CA, by  Donald  W.  Hogue,  Jujie  1956.    (Revised  Oct 
1957).     63  p.    RER-9. 
Order  from  LC  mi  $3.90,  p|i  $10.80  PB  128399 

Saint  Louis  U.,  Mo. 
INVESTIGATION  OF  STORM  TRACKS  OVER 
EXTENDED  TIME  PERIODS,  by  E.  M.  Brooks,  ei  al. 
n.d.     44  p.    Contract  19(604) -1294. 
Order  from  LC  mi  $3.30,  pfi  $7.80  PB  127360 

Date  is  June  1956  or  later. 

Syracuse  U.,  Research  Infct.,  N.  Y. 
CLIMATE  AND  RELATED  PHENOMENA  OF  THE 
EASTERN  ANDEAN  SLOPES  OF  CENTRAL  PERU, 
by  Wolfram  U.  Drewes  and  Arlene  T.  Drewes,  June 
1957.    92  p.    Contr.  DA  19-i29-QM-466. 
Order  from  LC  mi  $5.40.  ph  $15.30  PB  129381 

Texas  A  and  M  Coll.,  College  Station. 
FORECASTING   MICROMEtEOROLOGICAL  VARI- 


ABLES, by  Halstead,  M.  H 

AFCRC  TR  57  275;  Contr 

AD-117195. 

Order  from  LC  mi  $11.10,  bh  $42.60 


Mar  1957.    279  p. 
AF  19(604)-1117. 


Texas  A  and  M  Research 

Station. 
THE  USE  OF  COMPOSITE 
IN  SYNOPTIC  WEATHER 
D.  Smith,  Aug  1957.    59  p, 
Contr.  AF  19(604) -1564. 
Order  from  LC  mi  $3.60, 


AD 


PB  128572 


Foundation,  College 


RADAR  PHOTOGRAPHS 
/Analysis,  by  Gordon 
F  CRC  TN  57-218; 

-113687. 
pli  $9.30  PB  132056 
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Texas  U. ,  Austin. 
SURVEY  OF  MICROWAVE 
ANALYSIS  AND  FORECAStlNC  TECHNIQUES,  by 
V.  E.  Moyer  and  J.  R.  Gerhirdt,  25  Mar  1957.    18  p. 
AF  CRC-TN-57-18;  EERL  i-18;  Contr.  AF  19(604)- 
494.    AD- 117022.  I 

Order  from  LC  mi  $2.40,  p(»  $3.30  PB  128745 

Texas  U.,  Austin. 
AN  UPPER  AIR  TRAJECTORY  TECHNIQUE  FOR 
THE  CUMATOLOGICAL  AKALYSIS  OF  REFRAC- 
TOMETER  SOUNDINGS,  by  W.  E.  Moyer.  15  Feb 
1958.    25  p.    AF  CRC  TN  5^-1155;  Contr.(SAFh 
19(604) -2249.    AD-146817. 
Order  from  LC  mi  $2.70.  pri  $4.80  PB  133844 


Washington  U.,  Seattle. 
AIR  MOTIONS  STUDY.   IV.    THEORETICAL  AND 
EMPERICAL  RELATIONS  IN  LARGE  SCALE 
MOTIONS,  by  Robert  G.  Fleagle.  June  1957.    36  p. 
AF  CRC  TR  57-203;  Contr.  AF  19(604)-314. 
AD-113605. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133752 

Weather  Services,  Inc..  Boston,  Mass. 
FREQUENCY  DISTRIBUTIONS  OF  HOURLY  TEM- 
PERATURES AT  MID-LATITUDE  STATIONS. 
July  1957.    48  p.    AF  CRC  TR  57-200;  Contr.  AF  19 
(604) -1854.    AD-117267. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129343 

Weiznnann  Inst,  of  Science,  Rehovot  (Israel). 
THE  OSCILLATIONS  OF  THE  EARTH,  by  C.  L. 
Pekeris  and  H.  Jarosch.  Nov  1956.    27  p.  Contr. 
NONR -1823(00). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129879 

Interim  Report. 

Wisconsin  U.,  Madison. 
AN  OBJECTIVE  PRECIPITATION  CLIMATOLOGY 
OF  THE  UNITED  STATES,  by  Lyle  H.  Horn,  Reid 
A.  Bryson.  et  al..  Mar  1957.    75  p.    AF  CRC  TN 
57-277;  Contr.  AF  19(604)-992.    AD-117161. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  127691 

Scientific  Report  No.  6. 

Wisconsin  U..  Madison. 
PRELIMINARY  REPORT  ON  THE  LORENZ  IN- 
TEGRATED WAVE  NUMBER,  by  H.  V.  Senn  and 
R.  A.  Bryson.  Nov  1956.    36  p.    AF  CRC  TN  56- 
480;  Contr.  AF  19(604) -992. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128586 

Woods  Hole  Oceanographic  Institution,  Mass. 
AN  AUTOMATIC  RAINDROP  SAMPLER,  by  A.  T. 
Spencer,  D.  C.  Blanchard,  Jan  1956.    15  p.    WHOI 
56-6;  Contr.  Nonr  798(00). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128580 

Woods  Hole  OceaiiOgraphic  Institution,  Mass. 
MARINE  METEOROLOGY:  ON  THE  STRUCTURE 
OF  THE  TRADE  WIND  HOIST  LAYER,  by  Joanne 
S.  Malkus.  Jan  1957,    81  p.    WHOI  57-9;  Contr. 
Nonr -172 1(00). 
Order  from  LC  mi  $4.80.  ph  $13.80  PR  132558 

Woods  Hole  Oceanographic  Institution,  Woods 

Hole,  Mass. 
MARINE  METEOROLOGY:  ON  THE  STRUCTURE 
OF  TRADE  WIND  AIR  BELAN  CLOUD,  by  J.  S. 
Malkus,  Aug  1956.    43  p.    WHOI  Ref  56-52;  Contr. 
Nonr -172 1(00). 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128564 

Woods  Hole  Oceanographic  Institution,  Mass. 
MARINE  METEOROLOGY:  STRESS  TURBULENCE 
AND  HEAT   FLOW  MEASUREMENTS  OVER  THE 
GULF  OF  MAINE  AND  SURROUNDING  LAND,  by 
A.  F.  Bunker,  Nov  1956.    66  p.    WHOI  REF  56-55; 
Contr.  Nonr  1721(00). 
Order  from  LC  mi  $3.90.  ph  $10.80  TO  130789 
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Woods  Hole  Oceanographic  Institution,  Mass. 
OBSERVATIONS  SUPPORTING  THE  SALT-NUCLEI 
HYPOTHESIS  OF  RAINDROP  FORMATION,  by  A.  H. 
Woodcock  and  D.  C.  Blanchard,  Apr  1955.    30  p. 
Contr.    Nonr -798(00).    WHOI  Ref.  55-19. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127079 


Frost  Science 

American  Geographical  Society,  New  York. 
JUNEAU  ICE  FIELD  RESEARCH  REPORT  Semi- 
annual Status  Rept. .  by  E.  R.  La  Chapelle  et  aL, 
lune  1956.    12  p.    Contract  N9  onr-830(01). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127352 

American  Geographical  Society,  New  York. 
THE  THICKNESS  OF  LEMON  CREEK  GLACIER. 
ALASKA,   AS  DETERMINED  BY  GRAVITY   MEAS- 
UREMENTS, by  E.  Thiel  and  E.  La  Chapelle,  Mar 
1957.    10  p.    Contr.  N9onr -830(01). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132637 

American  Meteorological  Society,  Boston,  Mas- 
sachusetts. 

THE  ICE  DRIFT  OF  THE  CENTRAL  PART  OF 

THE  ARCTIC  BASIN,  by  N.  N.  Zubov  and  M.  M. 

Somov,  1940.    31  p.    Contr.  AF  19(604) -1936. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  129433 

Translated  April  1953  by  David  Kraus.    Original 
title:    "Dreif  1  'da  tsentral  'noi  chasti  poliamogo 
basseina"  as  pubhshed  in  Problemy  Arktiki.  (2): 
51-68.  1940.    Arctic  Bibliography  No.  19995. 

Engineer  Corps,  Washington.  D.  C. 
ANALYSIS  OF  FEBRUARY  1951  RAIN  ON  SNOW 
IN  A  DENSELY   FORESTED  AREA.  15  Apr  1955. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  128396 

Snow  Investigations  Research  Note  No.  24. 

Lamont  Geological  Observatory,  Palisades.  N.  Y. 
ISOTOPIC  STUDIES  ON  THE  GREENLAND  CON- 
TINENTAL GLAQER,  by  J.  Laurence  Kulp  et  aL. 
31  Oct  1957.    55  p.    AF  CRC  TR  58-212;  Contr. 
AF  19(604)-1891.    AD-146863. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  133788 

Minnesota  U.  Engineering  Experiment  Station, 

Minneapolis. 
PRELIMINARY  INVESTIGATIONS  OF  SOME 
PHYSICAL  PROPERTIES  OF  SNOW,  by  H.  Bader  and 
B.  L.  Hansen,  June  1951.    89  p.    SIPRE  7;  Contracts 
DA-21-018-ENG-221  and  DA -21 -01 8 -ENG -200. 
Order  from  LC  mi  $4.80.  ph  $13.80  PB  129321 

Minnesota  U.  Engineering  Experiment  Station. 

Minneapolis. 
REVIEW  OF  THE  PROPERTIES  OF  SNOW  AND 
ICE,  by  H.  Bader  and  J.  A.  Joseph.  July  1951.    162  p. 
SIPRE -4 
Order  from  LC  mi  $7.80,  ph  $25.80  PB  129316 

National  Aeronautical  Establishment  (Canada). 
ICING  MEASUREMENTS  WITH  A  SINGLE  ROTAT- 
ING CYLINDER,  by  C.  K.  Rush  and  R.  L.  Wardlaw. 


Sep  1957.    21  p.    LR-206. 

Order  from  LC  mi  $2.70,  ph  $4.80 

Lab.  Order  11950A. 


PB  130037 


Naval  Civil  Engineering  Research  and  Evaluation 

Lab..  Port  Hueneme,  Calif. 
DEICING  MATERIAL  FOR  MILITARY  RUNWAYS, 
by  Peter  J.  Hearst.  1  Mar  1957.    34  p.   Technical 
memo.  M-124. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130998 

Snow  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette,  lU. 

ADHESIVE  PROPERTIES  OF  ICE.  by  H.  H.  G. 

Jellinek,  Sep  1957.    24  p.    SIPRE  38. 

Order  from  LC  mi  $2.70.  ph  $4.80  PB  132565 

Snow  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette,  111. 

BIBLIOGRAPHY  ON  SNOW  ICE  AND  PERMAFROST, 

Jan  1957.    216  p.    SIPRE  RP  12. 

Order  from  LC  mi  $9.30,  ph  $33.30  PB  130788 

With  Abstracts  Volume  XI. 

Snow,  Ice  and  Permafrost  research  Establish- 
ment, Wilmette.  Illinois. 
BIBLIOGRAPHY  ON  SNOW,  ICE  AND  PERMAFROST, 
WITH  ABSTRACTS,  n.d.    238  p.    SIPRE  12,  Vol.  XII. 
Order  from  LC  mi  $10.20.  ph  $36.30  PB  133866 

Snow,  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette.  111. 
ENERGY  OF  SNOW  COMPACTION  AND  ITS  RE- 
LATION TO  TRAFFICABILITY.  by  J.  K.  Landauer 
and  F.  Rovse.  Oct  1956.    11  p.    SIPRE  RP-14. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132803 

Snow,  Ice.  and  Permafrost  Research  Establish- 
ment, Wilmette,  Illinois. 

SNOW  COMPACTION,  by  Major  Andrew  Taylor, 

Jan  1953.    85  p.    SIPRE   13. 

Order  from  LC  mi  $4.80,  ph  $13.80  PB  129320 

Snow.  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette.  III. 

STRENGTH  STUDIES  OF  HIGH -DENSITY  SNOW. 

byT.  R.  Butkovich,  Oct    1956   23  p.   SIPRE 

RP-18 

Order'from  LC  mi  $2.70.  ph  $4.80  PB  132802 

Snow.  Ice,  and  Permafrost  Research  Establish- 
ment, Wilmette,  lU. 

STRENGTH  STUDIES  OF  SEA  ICE,  by  T.  R. 

Butkovich,  Oct  1956.    19  p.    SIPRE  RP  20. 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  128112 

Snow  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette.  III. 
STRUCTURE  OF  ICE,  by  Rudolph  Brill,  15  July  1957. 

72  p.  SIPRE  33.  ^^^^^ 

Order  from  LC  mi  $4.50.  ph  $12.30  PB  132567 

Snow  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette.  IlL 

THIN  SECTION  ANALYSIS,  by  H.  H.  G.  Jellinek, 

July  1957.    18  p.  SIPRE -35. 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  132550 


43 


II 

ll 


11 


H 


Snow,  Ice,  and  Permafroj^t  Research  Establish 

ment,  Wilmette,  111. 
WHITE -OUT  IN  GREENLAIND, 
M.  Diamond,  Dec  1956.    16 
Order  from  LC  mi  $2.40, 


.  by  R. 
p.    SIPRE 
$3.30 


ph 


San  Antonio,  Texas. 


Southwest  Research  Inst. 
RESEARCH  ON  THE  ELECTROMAGNETIC 
MEASUREMENT  OF  ICE 
AIRCRAFT,  by  John  C.  Coo^ 
AF  CRC  TR  57-219;  Contr 
AD-133698. 
Order  from  LC  mi  $3.90,  ph  $10.80 


W.  Gerdel  and 
RP  21. 

PB  128113 


f  ROPERTIES   FROM 
,  Aug  1957.    68  p. 
AF   19(604)-2137. 


PB  130747 


Geodesy 


Cornell  U.,  Ithaca,  N.  Y 
RESEARCH  INVESTIGATICIn  INTO  FACTORS 
AFFECTING  LONG-RANCg  PHOTOGRAPHY,  by 
R.  Strohl,  H.  Laster,  et  al 
Contr.  DA  36 -039 -SC -56727 
Order  from  LC  mi  $5.70,  pji  $6.80  PB  128166 

Supplement  to  Final  Report. 


Engineer  Research  and  Development  Labs.,  Fort 

Belvoir,  Va. 
MAPPING  WITH  MINIMUM 
B.  J.  Bodnar,  13  June  1957 


Sep  1955.    104  p. 


Order  from  LC  mi  $2.70,  ph  $4.80 


3 ROUND  CONTROL,  by 
:5p.    1483-TR. 


PB  132527 


Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va.  | 

SHORAN  PHOTOGRAMMETRIC  MAPPING  INSTRUC- 
TIONS, by  A.  M.  Wilson,  15|May  1950.    153  p.    R 
1168. 
Order  from  LC.mi  $7.50,  plj  $24.30  PB  127704 

Geophysical  Inst.,  U.  of  A  aska.  College. 
AN  ANALYSIS  OF  THE  SOi.AR  AND  LUNISOLAR 
DAILY  VARIATIONS  IN  TH^  GEOMAGNETIC 
FIELD  AT  SITKA,  ALASKA   1902-1952,  by  Joseph 
C.  Cain,  Apr  1957.    135  p.    (tontr.  AFCRC  TR  57- 
272;  AF  19(604) -503.    Thesis. 
Order  from  LC  mi  $6.90,  pi  $2.30  PB  128974 

Naval  Ordnance  Test  Stati  :>n,  China  Lake,  Calif. 
MATHEMATICAL  METHOD^  USED  TO  DETER- 


MINE THE  POSITION  AND 


ATTITUDE  OF  AN 


AERIAL  CAMERA,  by  Otto  IJeal  Strand,  Mar  1956. 

49  p.    NOTS   1585;  NAVORD  5333. 

Order  from  LC  mi  $3.30,  ph  $7.80  FB  130416 


Office  of  Naval  Research,  Washington,  D.  C. 
A   REPORT  ON  THE  THEOE:Y  AND  APPLICATION 
OF  SINGLE  HEADING   FLIGHT  ADDITIONAL 
CONCLUSIONS  AND  POSSIBILITIES  OF  PRESSURE 
NAVIGATION.  Mar  1946.    52!  p.    NAVEXOS  P-371. 
Order  from  LC  mi  $3.60,  phi  $9.30  PB  128759 

Smithsonian  Inst.  Washington,  D.  C. 
DYNAMICAL  LIMITS  ON  Al  LUNAR  ORIGIN  FOR 
TEKTITES,  by  Carlos  M.  Varsavsky,  20  Nov  1957. 
25  p.    Contract  18(600) -1596, 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132603 


Geology 

Astrophysical  Observatory,  Smithsonian  Institu- 
tion, Washington,  D.  C. 

IMPACT  EFFECTS  AND  TEKTITES,  by  John  S. 

Rinehart,  30  Oct  1957.    12  p.    AF  OSR  TN  57-659; 

Contr.  AF  18(600)-1596.      AD-136652. 

Order  from  LC  mi  $2.40,  ph  $3.30  PQ  132126 

Bureau  of  Mines,  Washington,  D.  C. 
OIL  YIELDS  OF  SECTIONS  OF  GREEN  RIVER 
OIL  SHALE  IN  COLORAEXD,  1952-54,  by  K.  E. 
Stanfield  et  al.,  Apr  1957.    138  p.    RI  5321. 
Order  from  LC  mi  $6.90,  ph  .t21.30  PB  127546 

Louisiana  Stare  U.,  Baton  Rouge. 
QUATENARY  GEOLOGY  OF  THE  BENGAL  BASIN, 
by  J.  P.  Morgan  and  W.  G.  Mclntire,  15  Dec  1956. 
f  61  p.    Contr.  Nonr -35608. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130569 

Wharton  School  of  Finance  and  Commerce,  U.,  of 

Pennsylvania,  Philadelphia. 
EMPTY  AREAS  WHICH  ARE  GENERALLY  WELL- 
DRAINED  AND  OF  LOW  RELIEF  IN  PENNSYL- 
VANIA AND  NEW  JERSEY,  by  James  P.  Latham, 
1  Apr  1955.    60  p.    maps.    Contr.  NONR-551  (01). 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127035 

Wisconsin  U.,  Madison. 
HALF -HEMISPHERIC  500  mb  TOPOGRAPHY 
DESCRIPTION  BY  MEANS  OF  ORTHAGONAL 
POLYNOMIALS:  PART  II  SPECIFICATION,  by 
Askar  Essenwanger,  Mar  1958.    71  p.    AF  CRC  TN 
58-266;  Contr.  A F  19(604)-992.    AD-152511. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133851 

Mineralogy 

Building  Research  Inst.,  National  Academy  of 

Sciences,  Washington,  D.  C. 
MODERN  MASONRY:  NATURAL  STONE  AND 
CLAY   PRODUCTS.  RESEARCH  CORRELATION 
CONFERENCE,  by  Richard  M.  Bennett,  Joseph  P. 
Moore,  et  al.,  19  Sep  and  20  1956.    154  p.  photos, 
dwgs,  tables. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  127075 

Massachusetts  Inst.,  of  Technology,  Cambridge. 
SELF -DIFFUSION  OF  GOLD  IN  GOLD-NICKEL 
ALLOYS,  by  A.  D.  Kurtz  and  B.  L.  Averback,  Oct 
1954.    23  p.    WADC  TR  54-493;  Contr.  AF  33(038)- 
23281. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133563 

Michigan  U.,  Ann  Arbor. 
RESIDUAL  RESISTIVITY  OF  GOLD  ALLOYS: 
DEPENDENCE  ON  PERIODIC  TABLE,  by  F.  J. 
Blatt,  28  Aug  1957.    15  p.    AFOSR  TN  57-503; 
Contr.  AF  49(638) -70.    AD-136493. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130229 

Princeton,  U.,  N.  J. 
LARGE-SCALE  TRIAXIAL  "CELL"  TESTS  PROG- 
RESS   REPORT,    by  Gregory  P.  Tschebotarioff  and 
Edward  R.  Ward,  2  Aug  1956.    176  p.    Contr.  Nonr- 
1009  (00). 
Order  from  LC  mi  $8.10,  ph  $27.30  PB  128077 

Contains  two  thesis. 
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Oceanography 


American  Meteorological  Society,  Boston,  Mass. 
THE  WATER   MASSES  OF  THE  CENTRAL  ZONE 
OF  THE  ARCTIC  OCEAN,  by  V.  T.  Timofeev, 
1948.    9  p.    Contr.  A F  19(604) -1936. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128649 

Trans,  from  Russian  by  D.  Kraus,  Dec.  1956.    From 
Vesesoiuznyi  geograficheskii  s'ezd.    2d,  Leningrad, 
trudy,  2:  315-320,  1948. 

California  U.,  Berkeley. 
ASYMPTOTIC  DEVELOPMENTS   FOR   LONG  SUR- 
FACE WAVES,  by  R.  C.  MacCamy.  June  1956.    26  p. 
Contr.  N  onr  222(25). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128584 

Chesapeake  Bay,  Inst.,  Johns  Hopkins  U.,  Annapolis, 

Md. 
BLUE  CRAB  SURVEY,  by  D.  W.  Pritchard,  June  1956. 
114  p.    Contract  Nonr  248(20). 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  127407 

ChesapeakeBay  Inst.,  Johns  Hopkins  U.,  Annapolis, 

Md. 
THE  CHESAPEAKE  BAY  INSTITUTE  CONDUCTIVI- 
TY-TEMPERATURE-INDICATOR, by  E.  W.  Schiemer 
and  D.  W.  Pritchard,  Jan  1957.    46  p.    CBl  TR  XII, 
Contr.  Nonr -248(20);  Contr.  Nonr -248(30). 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  132626 

ChesapeakeBay  Inst.,  Johns  Hopkins  U.,  Annapolis, 

Md. 
THE  TRI-FILTER  HYDROPHOTOMETER  MR  VIII, 
by  Jerome  Williams,  June  1955.  45  p.    JHU  Ref.  55-4; 
Contr.  Nonr  248(20).  Contr.  Nonr-248(30). 
Order  from  LC  mi  $3.30,  ph  $7.80.  PB  127100 

Chesapeake  Bay  Inst.,  Johns  Hopkins  U.,  Annapolis, 

Md. 
UPPER  CHOPTANK  RIVER  SPRING  CRUISE  I.  5 
Apr-8  1954,  II.  24  May-28  1954,  by  D.  W.  Pritchard, 
Nov  1956.    32  p.    Contr  Nonr  248(20);  Contr.  Nonr 
248(30). 
Order  from  LC  mi  $3.00,  ph  $6.30.  PB    129960 

Data  Report  28,  reference  56-2. 

Chicago  U.,  111. 
SEA  SURFACE  TEMPERATURES  OF  THE   NORTH 
ATLANTIC,  1887-1936,  by  H.  Riehl,  Jan  1956.    131  p. 
Contr.  N6ori- 02036. 
Order  from  LC  mi  $6.90.  ph  $21.30  PB  128708 

Engineer  Corps,  Wash.,  D.  C. 
BIBLIOGRAPHY  ON  TIDAL  HYDRAULICS  SUPPLE- 
MENTARY MATERIAL  COMPILED  FROM  MAY 
1955  TO  MAY   1957.    CWI    ITEM  NO.  816.    TIDAL 
FLOWS  IN  RIVERS  AND  HARBORS.  May  1957.   16  p. 
Committee  on  Tidal  Hydraulics,  Report  No.  2,  Sup- 
plement No.  2. 
Order  from  LC  mi$4.50,  ph  $12.30  PB  128684 

Engineer  Corps,  Wash..  D.  C. 
FRESH  WATER -SALT  WATER  DENSITY  CUR- 
RENTS. A  MAJOR  CAUSE  OF  SILTATION  IN 


ESTUARIES,  by  E.  A.  Schultz  and  H.  B.  Simmons,  Apr 

1957.    35  p. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  128115 

Technical  Bulletin  2. 

Experimental  Towing  Tank,  Stevens  Inst,  of  Tech., 

Hoboken,  N.  J. 
PLANNING  FOR  THREE-DIMENSIONAL  RESEARCH 
IN  WAVES,  by  E.  V.  Lewis,  June  1956.  11  p.    ETT 
TM  109. 
Order  frorh  LC  mi  $2.40,  ph  $3.30  PB  128673 

Hawaii  U.,  Honolulu. 
OBSERVATIONS  ON  THE  ANATOMY,  BOTH  MACRO- 
SCOPICAL,  OF  THE  INTESTINAL  TRACT  AND  OF 
ACCOMPANYING  ORGANS,   AND  ON  THE  PHYSI- 
OLOGY OF  DIGESTION  IN  HOLOTHURIA  ATRA 
JAGER,   WITH   ADDITIONAL  OBSERVATIONS  ON 
THE  ECOLOGY  OF  HOLOTHURIANS  AND  THEIR 
POSSIBLE  ROLE  IN  THE  DESTRUCTION  OF 
CORAL  REEFS,  by  S.  M.  Frefy,    Dec  1956.    95  p. 
Contr.  Nonr-  1501  (00). 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130341 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech.,  Pasa- 
dena. 

BREAKING  WAVE  FORCES  ON  PLANE  BARRIERS, 

by  J.  H.  Carr,  Nov  1954.  58  p.  CIT  HL  E-11.3; 

Contr.  Noy- 12561. 

Order  from  LC  mi$3.60,  ph  $9.30  PB  130667 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech.,  Pasa- 
dena. 

FINAL  REPORT  ON  CONTR  NOy- 12561,  by  John  H. 

Carr,  Nov  30,  1954.    15  p.  CIT  HL  E-11  4;  Contr. 

NOy-12561. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  129401 

Hydraulic  model  experiments  to  guide  improvement^ 
at  Apra  Harbor  Guam. 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech.,  Pasa- 
dena. 
WAVE  FORCES  ON  CURVED  AND  STEPPED  BAR- 
RIERS, by  John  H.  Carr,  June  1954.  36  p.    CIT  HL  E- 
11.2;  Contr.  NOY-12561. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130663 

Institute  of  Engineering  Research,  U.  of  Calif.. 

Berkeley. 
CHARACTERISTICS  OF   WAVES  GENERATED  BY 
A  LOCAL  SURFACE  DISTURBANCE,  by  J.  E.  Prins. 
Aug  1956.   104 p.  lER  Series  99  Issue  1.   Contr. 
Nonr -222(42). 
Order  from  LC  mi  $5.70,  ph  $16.80  PB    128152 

Marine  Lab.,  U.  of  Miami,  Coral  Gables,  Fla. 
TROPICAL  OCEANOGRAPHY,  Frank  Chew  and 
Lansing  P.  Wagner,  June  1956.    77  p.    Contract  Nonr 
840(01). 
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STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.   1,  30  June  1954,  by  R.Dyce. 
23  p.    Research  Report  EE  209;  Contr.  DA36-039- 
SC-56748. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127676 

Cornell  U.  School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.  2,  30  Sep  1954.    36  p.    Re- 
search Report  EE  224;  Contr.  DA36-039-SC-56748. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127675 

Cornell  U.  School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE, 
PROGRESS  REPORT  NO.  3.    30  Dec  1954.    49  p.    Re- 
search Report  EE  237; Contr.  DA  36-039-SC-56748. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127674 

Cornell  U.  School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.  4.    31  Mar  1955.    27  p. 
Research  Report  EE  244;  Contr.  DA36-039-SC- 
56748. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127673 

Cornell  U.  School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.  5,  30  June  1955.    42  p.    Re- 
search Report  EE  256;  Contr.  DA3u-039-SC-56748. 
Order  from  LC  mi  $3.30,  ph  $7.50  PB  127672 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca   N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.  6.    30  Sep  1955.    15  p.    Re- 
search Report  EE  267;  Contr.  DA36-039-SC-56748. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127671 

(Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
STUDIES  ON  PROPAGATION   IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.  7.    31  Dec  1955.    15  p.    Re- 
search Report  EE  281;  Contr.  DA36-039-SC-56748. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127670 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca.  N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.  8,  by  Henry  Booker  and  W. 
Klemperer,  31  Mar  1956.    2  p.    Research  Repon  EE 
290;  Contr.  DA  36-039-SC-56748. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127669 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca»  N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
PROGRESS  REPORT  NO.  9,  by  W.  Klemperer  and 
P.  Weaver,  30  June  1956.    23  p.    Research  Report  EE 
300;  Contr.  DA36-039-SC-56748. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127668 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca.  N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE. 
30  Sep  1956.    27  p.    Final  Report.    Research  Report 
EE  309;  Contr.  DA36-039-SC-56748. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127667 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
A  THEORY  OF  SCATTERING  BY  NON-ISOTROPIC 
IRREGULARITIES  WITH  APPLICATION  TO  RADAR 
REFLECTIONS  FROM   THE  AURORA,  by  H.  G. 
Booker.    30  Oct  1955.    23  p.    Research  Report  EE- 
269;  Contr.  DA36-039-SC-56748. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127745 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
TURBULENCE  IN  THE  IONOSPHERE  WITH  AP- 
PLICATION TO  METEOR  TRAILS,  RADIO  STAR 
SCINTILLATION,   AURORAL  RADAR   ECHOES,   AND 
OTHER  PHENOMENA,  by  H.  G.  Booker.    10  June  1956. 
72  p.    Research  Report  EE  296;  Contr.  DA  36-039- 
SC-56748. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  127742 

Denver,  u.,  Colorado. 
HIGH  ALTITUDE  INFRARED  STUDIES  OF  THE 
ATMOSPHERE,  by  David  Murcray,  Aug  1956  or  later. 
25  p.    AF  CRC  TN  57-295;  Contr.  AF  19  (604) -1005. 
AD  117186, 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128326 

Deutscher  Wetterdienst,  Aachen  (Germany.) 
CONDENSATION  NUCLEI  AS  CONNECTING  LINK 
FOR  METEOROLOGICAL -ELECTRICAL  RELA- 
TIONS.   PART  II,  by  H.  Israel,  Nov  1956.    41  p. 
AFCRC  TN  57-215;  Contr.  AF  61  (514) -640. 
AD  133682. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133622 

Technical  Note  No.  11  (Part  II  to  Technical  Note 
No.  1). 

Durham  U.  (Great  Britain). 
THE  DOUBLE  FIELD  MILL,  by  J.  A.  Chalmers  and 
M.  S.  Middy,  15  Oct  1955  to  14  Oct  1956.    18  p.    AF 
CRCTN-56-885;  Contr.  AF61  (514) -891.  AD  110251. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130761 

Technical  Note  1.    Measurement  of  space  charge  in 
the  lower  atmosphere. 

Durham  U.  (Great  Britain). 
RESEARCH  ON  POINT  DISCHARGE  IN  THE 
ATMOSPHERE  BOTH  FROM  NATURAL  AND  ARTI- 
FICIAL POINTS,  by  J.  Alan  Chalmers  and  J.  R. 
Kirkman,  1  Oct  1954  -30  Sep  1956.    33  p.    AF  CRC 
TR  56-464;  Contr.  AF  61(514)743-0. 
AD  110250 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130757 

Durham  U.  (Great  Britain). 
RESEARCH  ON  POINT  DISCHARGE  IN  THE  AT- 
MOSPHERE BOTH  FROM  NATURAL  AND  ARTIFI- 
CIAL POINTS,  by  J.  A.  Chalmers  and  J.  R.  Kirkman, 
1  July  1955  to  Apr  30.  1956.    9  p.    AF  CRC  TN  56- 
496;  Contr.  AF61(514) -743  C. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130763 

Technical  Note  2. 
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Geophysical  Inst..  U.  of  Alaska  College. 
AURORAL  ZONE  ABSORPTION  OF   RADIO  WAVES 
TRANSMITTED  VIA  THE  IONOSPHERE,  by  L. 
Owren  and  R.  Siark.    29  Feb  1956.    81  p.    Contr. 
DA36-039-SC-5739.  | 

Order  from  LC  mi  $4.80,  pli'  $13.80  PB  127700 

Geophysical  Inst.,  U.  of  Aljaska.  College. 
AURORAL  ZONE  ABSORPTION  OF  RADIO  WAVES 
TRANSMITTED  VIA  THE  IONOSPHERE,  by  C.  T. 
Elvey,  n.  d.    Final  Report.   Tasks  A,  B.  and  C. 
60  p.    Contr.  DA  36-039-SC-5512. 
Order  from    LC  mi  $3.60,  ph  $9.30  PB  128238 

Ionosphere  Research  Lab.,  Pennsylvania  State  U.. 

University  Park. 
CALCULATION  OF  GROUP  INDICES  AND  GROUP 
HEIGHTS  AT  LOW  FREQUENCIES,  by  J.  J.  Gibbons 
and  G.  R.  Rao.  1  Apr  1957.    38  p.    AF  CRC  TN  57- 
454;  Contr.  AF   19(604) -130^.  IRL-92. 
AD  117202. 
Order  from  Lc  mi  $3.00.  ph  $6.30  PB  128587 

Ionosphere  Research  Lab.,  Pennsylvania  State  U., 

University  Park. 
THE  REDUCTION  OF  H°  -F    RECORDS  TO  ELEC- 
TRON -  DENSITY  -  HEIGHT  PROFILES,  by  E.  R. 
Schmerling,  June  1,  1957.    5$  p.    AF  CRC  -  TN  - 
57  -  481,  IRL  94;  Contract  AF  19  (604)  -  1304. 
AD  117245. 
Order  from  LC  mi  $3.60.  pt  $9.30  PB  128799 

Ionosphere  Research  LabJ,  Pennsylvania  State  U., 

University  Park.  j 

75KC/S  CHANGE  IN  PHASQ  HEIGHT  INSTRUMEN- 
TATION AND  DATA.    Robert  E.  Houston,  Jr.,  may  1 
1957.    73  p.    AFCRC-TN-57^455;  Contr.  AF  19  (604)- 
1304;  IRL-93. 
AD  117203. 
Order  from    LC  mi  $4.50,  rfh  $12.30  PB  128049 

Scientific  Report  No.  93. 

Ionosphere  Research  Lab  ,  Pennsylvania  State  U., 

University  Park. 
TIME  AND  HEIGHT  VARIATIONS  OF  THE  DAY- 
TIME DISSIPATIVE  PROCEJSSES  IN  THE  IONO- 
SPHERE, by  A.  P.  Mitra,  Jart  1958.    75  p.    AFCRC 
TN-58-217;  IRL  99;  Contr.  AF  19(604) -1304 
AD  146867. 
Order  from  LC  mi  $4.50,  ph  $12.30 
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Institute  of  Geophysics,  L|.  of  California,  Los 

Angeles, 

A  LABORATORY  SPECTROSCOPIC  STUDY  IN 
CHEMICAL  AERONOMY.  b|y  C.  A.  Barth,  30  June 
1957.    58  p.    AF  CRC  TR  37-223;  Contr.  AF  19(122) 

453.  ! 

Order  from  LCmi  $3.60,  ph  $9.30  PB  133561 

Final  Report. 

Little.  Arthur  D..  Inc.,  Cambridge,  Mass. 
PRELIMINARY  INVESTIGATION  OF  THE  DISTRI- 
BUTION OF  SPACE  CHARGE  IN  THE  LOWER 
ATMOSPHERE.    PARTIAL  FINAL  REPORT  NO.  1. 
May  1956.    23  p.    Contr.  NOnr-l684(00);  C-59667. 
Order  from  LC  mi  $2.70,  Oh  $4.80  PB  127172 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
CERTAIN  QUESTIONS  OF  THE  PHYSICS  OF  THE 
IONOSPHERE,  by  la.  L.  Al'pert,  Oct  1957.    51  p. 
Contr.  AF  19(122) -458. 
AD  133748. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133789 

Translated  by  Morris  Friedman  from  Usp.  Fiz.  Nauk 
61  (No.  3):    423-450  1957. 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
EMPIRICAL  ORTHOGONAL  FUNCTIONS  APPLIED 
TO  PREDICTION  OF  THE  SEA-LEVEL  PRESSURE 
FIELD,  by  Bernard  Shorr.  Nov  1957.    92  p.    AF  CRC 
TN-57-623;  Contr.  AF19(604)-1566. 
AD  146767. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  132790 

Scientific  Report  No.  3. 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
MEASUREMENT  OF  DROP  SIZE  DISTRIBUTION 
AND  LIQUID  WATER  CONTENT  IN  NATURAL 
CLOUDS.    SCIENTIFIC  REPORT  NO.  3:    AN  AIR- 
BORNE CLOUD  DROP  IMPACTOR,  by  L.  Aldaz- 
Isanta  and  D.  P.  Kelly.  June  1957.31  p.    AFCRC  TN- 
58-223;  Contr.  AF  19(604) -1287. 
AD  146881.  ^^   ,,,_, 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  133631 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
STUDIES  OF   FORCED  AND  FREE  SYMMETRIC 
CONVECTION  IN  A  ROTATING  FLUID  WITH  AP- 
PLICATION TO  THE  ATMOSPHERE,  by  Hsiao- 
Lan  Kuo,  29  Jan  1956.    38  p.    General  Circulation 
Proj.;  Contr.  AF  19  (604) -1000. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127081 

New  York  U.,    N.  Y. 
THE  OBSERVED  MEAN  MONTHLY  WIND  FIELDS 
IN  THE  LOWER  STRATOSPHERE  AND  UPPER 
TROPOSPHERE  OVER  NORTH  AMERICA.    Wan- 
Oieng  Chiu.    Apr  1957.    44  p.    AFCRC  TN  57  289; 
Contr.  AF  19(604) -1755. 
AD  117177. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129611 

Scientific  Report  No.  1. 

New  York  U.  Coll.  of  Engineering,  N.  Y. 
DIFFERENTIAL  ADVECTION  AS  A  FACTOR  IN 
CLEAR  AIR  TURBULENCE,  by  Edwin  L.  Kelty, 
Mar  1957.    40  p.    AF  CRC-TN-57-284;  Contr.  AF  19 
(604)- 1367. 
AD  117150. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128154 

New  York  U.  Coll.  of  Engineering.  N.  Y.   , 
A  STUDY  OF  THE  ATMOSPHERIC  HEAT  BALANCE. 
FINAL  REPORT,  by  Julius  London,  July  1957.    108  p. 
AF  CRC  TR -57-287;  Contr  AF  (19)-122-165. 
AD-117227.  _^^, 

Order  from  LC  mi  $5.70,  ph  $16.80  PB  129551 

Ohio  State  U.,  Columbus. 
THE  ABUNDANCE  OF  ATMOSPHERIC  CO.  ABOVE 
COLUMBUS,  OHIO,  by  J.  H.  Shaw.  Mar  1957.    56  p. 
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AF  CRC  TN  57-212;  Contr.  AF  19(604)-1003. 

AD-1 13679. 

Order  from  LC  mi  $3.60,  ph  $9.30  PB  132102 

Puerto  Rico  U.  Coll.  of  A  and  M  Arts,  Mayaguez. 
FURTHER  OBSERVATIONS  OF  IONOSPHERIC 
DRIFTS  AND  RELATED  PHENOMENA   WITH 
SPACED  RADIO  RECEIVERS,  by  Miguel  Wiewall, 
Jr.,  Jan  1957.    171  p.    AF  CRC  TR  57-202;  Contr. 
AF  19(122)-476.    AD-113603. 
Order  from  LC  mi  $8.10,  ph  $27.30  PB  132584 

Woods  Hole  Oceanographic  Institution,  Mass. 
A  PRELIMINARY  REPORT  ON  ATMOSPHERIC 
ELECTRIC   FIELDS  AT  AND  NEAR  ST.  THOMAS, 
VIRGIN  ISLANDS,  by  D.  C.  Blanchard.    28  p.    WHOI 
56-55;  Contr.  Nonr  798(00). 
Order  from  LC  mi  $2.70.  ph  <?4.80  PB  128581 

Yerkes  Observatory,  Williams  Bay,  Wis. 
SYMPOSIUM  ON  AURORAL  OBSERVATIONS  DUR- 
ING THE  INTERNATIONAL  GEOPHYSICAL  YEAR, 
by  Joseph  W.  Chamberlain  and  Vidya  Pesch,  17-26 
Sep  1956.    46  p.    AF  CRC  TN  56-883;  Contr.  AF  19 
(122) -480. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128052 

Technical  Report  No.  22. 
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Aeronautical  Engineering 

Aeroelasiic  and  Structures  Research  Lab.,  Mass. 

Inst,  of  Tech.,  Cambridge. 
ASSUMED  TIME   FUNCTIONS  AS  A  MEANS  FOR 
DETERMINING  THE  TRANSIENT  RESPONSES  OF 
CONTINUOUS  STRUCTURES,  by  T.  F.  O'Brien  and 
T  H.  H.  Pian,  Aug  1956.    44  p.    Contr.  N5ori -07833. 
Order  from  LC  mi  $3.30,  ph  «7.80  PB  128124 

Aerolastic  and  Structures  Research  I^b.,  Mass. 

Inst,  of  Tech.,  Cambridge. 
ON  THE   VIBRATIONS  OF  THERMALLY  BUCKLED 
BARS  AND  PLATES,  by  R.  L.  Bisplinghoff  and  T.  H. 
H.  Pian,  Sep  1956.    18  p.    TR  25-22;  Contr.  N5ori- 
07833. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128387 

Aeronautical  Engineering  Lab.,  Princeicxi  U.,  N.  J. 
AN  ECONOMICAL  TECHNIQUE   FOR  THE  CON- 
STRUCTION AND  HOVERING  FLIGHT  EVALUA- 
TION OF  DYNAMICALLY  SIMILAR  HELICOPTER 
MODELS,  by  David  F.  Gebhard,  Nov  1956.    38  p. 
AEL-373;  Contr.  N6onr -27015. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129910 

Aeronautical  Engineering  Lab.,  Princeton  U.,  N.  J. 
TANDEM  HELICOPTER  LATERAL  STABILITY  AND 
CONTROL,  by  E.  Seckel  and  G.  Graziani,  Oct  1956. 
31  p.  AEL   363;  Contr.  N60NR -27024. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128409 


Aeronautical  Research  Inst,  of  Sweden. 
SCATTER  OF   FATIGUE  LIFE  AND  FATIGUE 
STRENGTH  IN  AIRCRAFT  STRUCTURAL  MA- 
TERIALS AND  PARTS,  by  Waloddi  Weibull,  1957. 
24  p.    FFA  73. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  134209 

Aeronautical  Structures  Lab.,  Naval  Air  Experi- 
mental Station,  Phila.,  Pa. 
A  PROTOTYPE  VISUAL  AIRSPEED  ACCELERA- 
TION INDICATOR,  by  J.  H.  Towie,  11  Jan  1955.    20  p. 
NAES  ASL  AD-250.7. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128949 

Air  Force  Flight  Test  Center,  Edwards,  Calif. 
EFFECTS  OF  GROSS  WEIGHT  AND  CENTER  OF 
GRAVITY  LOCATION  ON  DYNAMIC  STABILITY 
OF  A  TANDEM  ROTOR  HELICOPTER  IN   FOR- 
WARD FLIGHT,  by  Gilbert  Chuck,  June  1957.    61  p. 
AFFTC  TN  57-13.    AD-124107. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133739 

Air  Force  Inst,  of  Tech.  Wright -Patterson  Air 

Force  Base,  Ohio. 
A  STUDY  OF  THE  EFFECTS  OF  A   WIND  GRADI- 
ENT  ON   A  LANDING  AIRCRAFT,  by  Paul  C.  Dow, 
Jr.  2  May  1955.    7  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128082 

Air  Force  Missile  Development  Center,  Holloman 

Air  Force  Base,  N.  Mex. 
A  TECHNIQUE   FOR  INSTRUMENTING  SUBGRAVITY 
FLIGHTS,  by  G.  J.  D.  Schock  and  D.  G.  Simons, 
Feb  1958.    17  p.  AFMDC  TN  58-4.    AD- 135008. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133654 

Air  Force  Special  Weapons  Center,  Kirtland  Air 

Force  Base,  N.  Mex. 
RADIOACTIVE  CONTAMINATION  OF  AIRCRAFT, 
by  John  W.  Lane,  26  May  1956.    13  p.    AF  SWC  TN- 
56-26. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128402 

Aircraft  Committee,  Munitions  Board,  Washington, 

D.  C. 
DESIGN  OF  WOOD  AIRCRAFT  STRUCTURES,  June 
1951.    (2nd  Ed.).  243  p. 
Order  from  LC  mi  $11.10,  ph  $37.80  PB  130634 

American  Ski  Co.,  Clare,  Mich. 
THE  AIRCRAFT  SKI,  by  T.  H.  McConica,  III,  July 
1953.    211  p.  AF  WADC  TR-53-153;  Contr.  AF  33 
(600)-21341,  Project  SOIAS.    AD-51393. 
Order  from  LC  mi  $9.60,  ph  $33.30  PB  129658 

Armour  Research  FoundaticHi,  Chicago,  III. 
STUDY  OF  HIGH-ENERGY -AIR  ANTI -ICING 
SYSTEMS   FOR   FLIGHT  SURFACES,  by  R.  A. 
Budenbolzer  and  I.  B.  Fieldhouse,  et  al.    Oct  1953. 
107  p.    WADC  TR  54-35;  Contr.  AF  18(600)-195. 
AD-43759. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  133913 

Boeing  Airplane  Co.,  Seattle,  Wash. 
THE  DEVELOPMENT  OF  IMPACT  RUBBER 
FORMING,  by  Dick  Sipe,  3  July  1956.    103  p.    Docu- 
ment D-14460F-13;  Contract  AF  33(600) -23223. 
AD-111963. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  128327 
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Bureau  of  Aeronautics,  Navyl  Department,  Wash- 
ington, D.  C. 
FUNDAMENTAL  OF  DESIGN  OF  PILOTED  AIR- 
CRAFT FLIGHT  CONTROL  SYSTEMS.    May  1953. 
235  p.    NAVAER  AE-61-4. 
Order  from  LC  mi  $10.20.  ph  f  36.30  PB  130740 

Contents:  Vol.  IV  the  Hydraulic  System. 

California  Inst,  of  Tech.,  Pa$adena. 
THEORETICAL  AND  EXPERIMENTAL  EFFECT  OF 
SWEEP  UPON  THE  STRESS  AND  DEFLECTION 
DISTRIBUTION  IN  AIRCRAFT  WINGS  OF  HIGH 
SOLIDITY,  by  N.  L.  WilUams,  and  W.  M.  Beebe,  July 
1952.    71  p.    WADC  TR  5761 -fart  15;  Contr.  W33- 
038-ac-l6961.    AD-20542. 
Order  from  LC  mi  14.50,  ph  J(12.30  PB  130815 

California  Inst,  of  Tech.,  Pa$adena. 
THEORETICAL  AND  EXPERIMENTAL  EFFECT  OF 
SWEEP  UPON  THE  STRESS  AND  DEFLECTION 
DISTRIBUTION  IN  AIRCRAFT  WINGS  OF  HIGH 
SOLIDITY,  by  E.  E.  Sechler  add  W.  M,  Beebe,  July 

1952.  108  p.    WADC  TR  5761-Part  16;  Contr.  W33- 
0380-ac-l6961.AD-7157. 

Order  from  LC  mi  $5.70,  ph  M  16.80  PB  130812 

Cahfornia  Inst,  of  Tech.,  Pafeadena. 
THEORETICAL  AND  EXPERIMENTAL  EFFECT  OF 
SWEEP  UPON  THE  STRESS  AND  DEFLECTION 
DISTRIBLTTION  IN  AIRCRAFT^  WINGS  OF  HIGH 
SOLIDITY,  by  R.  H.  Korkegi  ahd  M.  L.  Williams. 
July  1952.    26  p.    WADC  TR  5!761  Part  17;  Contr. 
W33-038-ac- 16961.    AD-27443. 
Order  from  LC  mi  $2.70,  ph  ^4.80  PB  130813 

California  Inst,  of  Tech.,  Pasadena. 
THEORETICAL  AND  EXPERIMENTAL  EFFECT  OF 
SWEEP  UPON  THE  STRESS  AND  DEFLECTION 
DISTRIBUTION  IN  AIRCRAFT*  WINGS  OF  HIGH 
SOLIDITY,  by  E.  E.  Sechler  a<id  M.  L.  Williams,  Jan 

1953.  164  p.    WADC  TR  576l'part  18; 
038-ac-l6961.    AD-27442. 
Order  from  LC  mi  $7.80,  ph  ^25.80 

I 

Colorado  A.  and  M.  Coll.,  Fort  Collins. 
MODEL  TEST  TO  PREDICT  THE  SEAWORTHINESS 
OF  SEAPLANE  HULLS,  by  E.  F.  Schuly.  Jan  1957. 
65  p.    CER  No.  57EFS1;  Contit.  NOAS54-908C. 
Order  from  LC  mi  $3.90,  ph  ^10.80  PB  128619 

Cook  Research  Labs.,  MorttMi  Grove,  IlL 
DEVELOPMENT  OF  OPTIMUM   FLIGHT  PLANNING 
TECHNIQUES,  by  Albert  Francis,  15  Aug  1957.    19  p. 
AF  CRC  TR  57-299;  Contr.  AF  19(604) -1504. 
AD-117266. 
Order  from  LC  mi  $2.40,  ph  i3.30  PB  130748 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
ARTIFICIAL  STABILITY  INSTALLATION  IN  B-26 
AND  F-94  AIRCRAFT,  by  E.  A-  Kidd,  Sep  1954.  73  p. 
WADC  TR  54-441;  Contr.  A F  33-038-20659. 
AD-66527.  i 

Order  from  LC  mi  $4.50,  ph  ^12.30  PB  130386 

I 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
EFFECT  OF  CYCLIC  LOAD !  FREQUENCY  AND 
FATIGUE  PROPERTIES  OF  jfeT  ENGINE  MA- 


Contr.  W33- 
PB  130814 


TERIALS,  by    L.  A.  Zerkovish  and  G.  T.  Guarnieri, 
Dec  1955.    82  p.    WADC  TR  55-226;  Contr.  AF 
33(616) -42.    AD-92492. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  133925 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
EVALUATIONS  OF  ELEVATOR   FORCE  GRADI- 
ENTS AND  TYPES  OF   FORCE   FEEL  IN  A  B-26, 
by  F.  Newell  and  G.  Campbell,  Nov  1954.    67  p. 
WADC  TR  54-442;  Contr.  AF  33(038) -20659. 
AD-73442. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130387 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
INTERMITTENT  STRESSING  AND  HEATING  TESTS 
OF  AIRCRAFT  STRUCTURAL  METALS,  by  G.  J. 
Guarnieri,  May  1954.    78  p.    WADC  TR  53-24,  Pan 
1;  Contr.  AF  33(038) -10958.    AD-40138. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133693 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
INTERMITTENT  STRESSING  AND  HEATING 
TESTS  OF  AIRCRAFT  STRUCTURAL  METALS,  by 
G.  J.  Guarnieri,  Sep  1954.    99  p.    WADC  TR  53-24, 
Part  2;  Contr.  AF  33(038) -10958.    AD-36036. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB_  133694 

Cornell  Aeronautical  Laboratory,  Inc.,  Buffalo, 

N.  Y. 
INVESTIGATION  OF  LATERAL  STABILITY  AT 
STALL,  by  G.  Bull,  Feb  1954.    121  p.    WADC  TR 
54-498;  Contr.  AF  33(038) -10480. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  133564 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
AN  INVESTIGATION  OF  THE  EXPERIMENTAL 
DETERMINATION  OF  AIRCRAFT  INERTIA 
CHARACTERISTICS,  by  Charles  B.  Notess  and 
Claude  R.  Woodard,  July  1953.    122  p.    WADC  TR 
53-207;  Contr.  AF  33(616) -182.    AD-73858. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  133697 

Escher  Wyss  and  Cie.,  Zuerich  (Switzerland). 
CLOSED  CYCLE  AIRCRAFT  PROPULSION  SYS- 
TEMS. VOL.  VI.  GENERAL  Ne-NAP  CONSIDERA- 
TIONS, by  A  Burgdorfer,  R.  Tognoni,  etc.,  21  July 
1957.    41  p.    EW  Report  Sp-AK-57-045.    AFOSR  TR- 
58-30;  Contr.  AF  61(514) -985.    AD-152239. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133664 

Escher  Wyss  and  Cie.  Zueric5h  (Switzerland). 
CLOSED  CYCLE  AIRCRAFT  PROPULSION  SYS- 
TEMS VOL.   VII.  GASEOUS  WORKING  MEDIA   FOR 
CLOSED  CYCLE  POWER  PLANTS,  by  W.  Spillman 
and  B.  Speckert,  21  July  1957.    31  p.    EW  Report 
Sp-AK-57-046.    AF  OSR  TR  58-31;  Contr.  AF  61- 
(514) -985.    AD-152240. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133665 

Escher  Wyss  and  Cie.,  Zuerich  (Switzerland). 
CLOSED    CYCLE   AIRCRAFT  PROPULSION  SYS- 
TEMS.  VOL.   VIII.  SIZING  OF  THE  COMPONENTS 
OF  A  CLOSED -CYCLE    He-NAP  System,  by  A. 
Burgdorfer,  and  R.  Tognoni,  21  July  1957.    49  p. 
EW  Report  Sp -A K -57 -047.  AF  OSR  TR  58-32;  Contr. 
AF  6l(514)-985.    AD-152241. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133666 
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Escher  Wyss  and  Cie.,  Zuerich  (Switzerland). 
CLOSED  CYCLE  AIRCRAFT  PROPULSION  SYS- 
TEMS.  VOL.   IX.   DIRECT  AND  INDIRECT  ADDI- 
TION OF  HEAT  AND  PUMPING  POWER,  by  R. 
Tognoni,  21  July  1957.     61  p.    EW  Report  Sp-AK- 
57-041.    AF  OSR  TR  58-33;  Contr.  AF  61(514) -985. 
AD-152242. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133667 

Flettner  Aircraft  Corp.    Kew  Gardens,  N.  Y. 
RESUME  OF  FEASIBILITY  BENCH  TEST  HELICOP- 
TER TRANSMISSIONS  SIMULATING   FLIGHT 
LOADS,  by  E.  K.  Liberatore,  6  Jan  1956.    142  p. 
Contr.  DA  44-177-TC-329.    AD-109214. 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  128609 

Revised  24  Feb.  1956. 

Goodyear  Aircraft  Corp.,  Akron,  Ohio. 
A  STUDY  OF  CANOPY  SHAPES  AND  STRESSES 
FOR  PARACHUTES  IN  STEADY  DESCENT,  by  A. 
D.  Topping,  J.  D.  Marketos,  etc.    Oct  1955.    285  p. 
WADC  TR  55-294;  Contr.  AF  33(616) -2445. 
AD-103963. 
Order  from  LC  mi  $11.10,  ph  $44.10  PB  130358 

Grimes  Mfg.  Co.  Urbana,  Ohio. 
STUDY  TO  DETERMINE  OPTIMUM  EXTERIOR 
LIGHTING  FOR  AIRCRAFT,  by  M.  K.  Kaufer.    N.  D. 
33  p.    WADC  TR  55-309;  Contr.  AF  33(616)-2141. 
AD-93164. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133926 

Guggenheim  Aeronautical  Lab.,  Calif.  Inst,  of 

Tech.,  Pasadena. 
FLEXURE   VIBRATION  OF  UNIFORM  BEAMS 
SIMPLY  SUPPORTED  AT  EQUAL  INTERVALS- 
NORMAL  MODES  AND  FREQUENCIES,  by  Che-Min 
Chang.  July  1955.    18  p.    AF  OSR  TN  55-235;  Contr. 
AF  18(600)-1142.    AD-101501. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128228 

Report  3  -  Calcit  86. 

Guggenheim  Aeronautical  Lab.,  Calif.  Inst,  of 

Tech.,  Pasadena. 
RESISTANCE   THERMOMETER  FOR  HEAT 
TRANSFER  MEASUREMENT  IN  A  SHOCK  TUBE, 
by  J.  Rabinowicz  and  M.  E.  Jessey,  2  July  1956.    33  p. 
CIT  GAL/M  33;  Contr.  DA -04 -495 -ORD- 19. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128006 

Holloman  Air  Develc^ment  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
DAISY  TRACK  AND  SUPPORTING  SYSTEMS,  by 
Eli  F.  Beeding,  Jr.  June  1957.    89  p.    HADC  TN  57-8. 
AD-113038. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129536 

Appendix  B  and  its  four  drawings  are  included  in  a 
separate  package. 

Holloman  Air  Development  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
IMPROVEMENT  OF  THE  LATERAL  CONTROL 
SYSTEM  OF  THE  Q-2  TARGET  DRONE  PROVID- 
ING AUTOMATIC  TRIM  CORRECTION,  by  Joachim 
Gengelbach,  June  1957.    21  p.    HADC  TR  57-4. 
AD- 113040. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129601 


Holloman  Air  Development  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
A  STUDY  OF  THE  ACCURACY  OF  SPACE -TIME 
SYSTEMS,  by  H.  T.  Schwinge,  June  1957.    27  p. 
HADC-TR  57-5.    AD-123734. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128331 

Illinois  Inst,  of  Tech.,  Chicago,  111. 
AIRCRAFT  WINDSHIELD  HEAT  AND  MASS  TRANS- 
FER.   Part  5,    by  Max  Jakob  and  S.  P.  Kezios,  June 
1952.    451  p.    WADC  TR  6120,  Part  5;  Contr.  AF 
33(038) -15941.    AD-12161. 
Order  from  LC  mi  $11.10,  ph  $69.60  PB  130820 

National  Aeronautical  Establishment  (Canada). 
DUAL-OPERATION  POWERPLANTS  FOR  VERTI- 
CAL TAKE-OFF  TRANSPORT  AIRCRAFT:  A 
PRELIMINARY  ANALYSIS  OF  SEVERAL  GAS- 
TURBINE  CYCLES,  by  E.  P.  Cockshutt,  30  July  1957. 
24  p.    LR-201. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129188 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  QUICK  METHOD  OF  ESTIMATING  ROCKET- 
SLED  PERFORMANCE,  by  James  P.  Judin,  4  Apr 
1957.    14  p.    NOTS   1705  NAVORD  5437. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133904 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  SLED  POSITION -AND-TIME  MEASURING 
(TRACK -COIL)  SYSTEM  OF  SNORT,  by  B.  W. 
Pike,  Sep  1955.    26  p.    NOTS  1202. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133897 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  MEASUREMENT  OF  AIR  TEMPERATURE 
IN  FLIGHT,  by  J.  B.  Peterson  and  J.  E.  Dinger,  13 
Oct  1948.    15  p.    NRL  P-3370. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129299 

Naval  Research  Lab.,  Washington,  D.  C. 
VIBRATION  ISOLATOR   FOR  AIRCRAFT  VOLTAGE 
REGULATOR,  by  Carl  J.  Bastien,  July  1947.    14  p. 
NRL  S-315B. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129169 

Northrop  Aircraft,  Inc.,  Hawthorne,  Calif.         ^ 
POWER  PLANT  INSTALLATION  COOLING  STUDY - 
PART  II.  AUTOMATIC  MACHINE  CALCULATION 
TECHNIQUE,  by  K.  E.  Smith  and  R.  S.  Leith,  etc. 
Sep  1954.    114  p.    WADC  TR  55-414;  Contr.  AF 
33(616) -2001.    AD-101275. 
Order  from  LC  mi  $6.00.  ph  $18.30  PB  130360 

Ohio  State  U.,  Columbus. 
INVESTIGATION  OF  MECHANICAL  PROPERTIES 
AND  PHYSICAL  METALLURGY  OF  AIRCRAFT 
ALLOYS  AT  VERY  LOW  TEMPERATURES,  by 
J.  W.  Spretnak  and  M.  G.  Fontana,  Apr  1950.    63  p. 
AFTR  5662.  Part  3;  Contr.  W33-038-ac-15698. 
AD-107800. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129363 

Part  3   Effect  of  Notches  on  Static  Tensile  and 
Fatigue  Strength  ai-3200F-(-1960C). 
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Ordnance  Research  Center,  Aberdeen  Proving 

Ground,  Md. 
INVESTIGATIONS  ON  BEARING  DEVICES  WITH 
SMALL  FRICTION,  by  Dr.  Ing  F.  Goitwald,  Apr 
1943.    11  p.    dwgs. 
Order  from  LC  nni  S2.40,  ph  $3.30  PB  132015 

Proposal  for  an  Air  Supported  Course  Gyroscope. 
A  Misc.  Translation. 

Park  Matheniatical  Labs.,  Int..  Concord,  Mass. 
BIBLIOGRAPHY  OF  THE  LITHRATURE  ON  AIR 
TRAFFIC  CONTROL.  1952-1957.  by  Paul  Sally, 
Sep  1957.  33  p.  AF  CRC  TN  ^7-776;  Contr.  AF 
19(604) -1399.  AD-133723. 
Order  from  LC  mi  $3.00.  ph  $|6.30 

Technical  Report  No.  5. 


PB  132352 


Pennsylvania  State  U..  Univeirsity  Park. 
REFRACTORY  MATERIALS   ?0R  USE  IN  HIGH 
TEMPERATURE  AREAS  OF  AIRCRAFT,  by  Norman 
R.  Thielke,  Jan  1953.    52  p.    WADC  TR  53-9.  Pt.  1. 
Contr.  W3(038)-ac- 16374.    AD -9729. 
Order  from  LC  mi  $3.60,  ph  $(9.30  PB  130819 

Propulsion  Research  Corp.,  Inglewood,  Calif. 
ESCHER   WYSS  CLOSED  CYCLE  AIRCRAFT 
POWERPLANT  STUDY  PART  1.  by  R.  D.  Buhler, 
8  May  1957.    67  p.    PRC  R-253.    AF  OSR  TR  57-36; 
Contr.  AF  18(603) -27.    AD-126569. 
Order  from  LC  mi  $3.90,  ph  |10.80  PB  129945 


)NTI 


Rochester  U..  N.  Y. 
BUILDING    •FEEL"  INTO  COlilTROLS:  THE 
EFFECT  ON  MOTOR  PERFORMANCE  OF  DIF- 
FERENT KINDS  AND  AMOUNTS  OF  FEEDBACK, 
by  B.  Weiss,  14  Oct  1953.    22  p.    Contr.  N6onr-241, 
T.0.6. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128975 

Rome  Air  Development  CeniEr,  N.  Y. 
THE  EFFECT  OF  NUMBER  6f  SIGNAL  PULSES 
UPON  SIGNAL  DETECTABILITY  ON  PPI  SCOPES, 
by  Robert  L.  Erdmann  and  Rotieri  D.  Myers.  Mar 
1958.    21  p.    RADC  TR  58-43.    AD-148666. 
Order  from  LC  mi  $2.70,  ph  ^4.80  PB  133706 


Texas  Co..  N.  Y.  I 

LOW  TEMPERATURE  OPERAjTION  OF  AIRCRAFT 
ACCESSORIES,  by  E.  A.  Banio(:.  Mar  1954.    73  p. 
WADC  TR  53-472;  Contr.  A F  33(038) -15495. 
AD-31105.  I 

Order  from  LC  mi  $4.50,  ph  ^12.30  PB  130347 


White  Sands  Proving  Groundj  N.  Mex. 
THE  MIRAN  POSITION  SOLUtlON  BY  THE  METHOD 
OF  LEAST  SQUARES.  SPECIAL  REPORT,  by  Th. 
W.  Schmidt  and  John  G.  Wozentraft,  Aug  1956.    26  p. 
Order  from  LC  mi  $2.70.  ph  |4.80  PB  128083 

Wright  Air  Development  Cejiter,  Wright -Patterson 

Air  Force  Base.  Ohio.  ] 

AIRCRAFT  WINDSHIELD  HEAT  AND  MASS 
TRANSFER.  PART  III.  by  Ma<  Jacob  and  Stothe  P. 
Kezios.  July  1949.    358  p.    WAjDC  TR  6120,  Part  3; 
Contr.  W33-038-ac- 16808.    Alt)-93865. 
Order  from  LC  mi  $11.10,  ph  $54.60  PB  130398 


Wright  Air  Development  Center.  Wright -Patterson 

Air  Force  Base.  Ohio. 
AISI  98  B40  IN  THE  J -47  TURBINE  HUB  AND 
SHAFT  APPLICATION,  by  Robert  C.  Downey  and 
George  J.  Wile.  May  1953.    55  p.    WADC  TR  53- 
60.    AD-26351. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133848 

Wright  Air  Development  Center.  Wright -Patterson 

Air  Force,  Base   Ohio. 
COMPRESSIBILITY   EFFECTS  ON  THE  LATERAL 
FREQUENCY  RESPONSE  OF  A  SWEPT-WING 
AIRPLANE,  by  N.  Leonard    Wener.     May  1956.    63 
p.    WADC  TN  55-730. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  127694 

M.S.  Thesis,  Ohio  State  U. 

Wri^t  Air  Development  Center.  Wright -Patterson 

Air  Force  Base.  Ohio. 
DEVELOPMENT  OF  A  WORKSPACE  MEASURING 
DEVICE,  by  Charles  A.  Dempsey.  Mar  1953.    8  p. 
WADC  TR  53-53.    AD-13296. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  133670 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force   Base.  Ohio. 
DEVELOPMENT  OF  ELECTRICALLY -CONDUCT- 
ING TRANSPARENT  COATINGS  FOR  ACRYLIC 
PLASTIC,  by  Robert  J.  Roth  and  Peter  R.  Girardot,^ 
Jan  1953.    97  p.    WADC  TR -52-319;  Contr.  AF 
33(038) -23319.    AD-49091. 
Order  from  LC  mi  $5.40.  ph  $15.30  PB  130391 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base,  Ohio. 
DEVELOPMENT  OF   FIXED  TWO-WAY  RESTRIC- 
TOR  VALVES  FOR  USE  ON  MILITARY  AIRCRAFT, 
by  R.  L.  Vick.  July  1952.    61  p.    WADC  TR  52-153. 
AD- 167644. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129480 

E.  O.  No.  R452-495. 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
DEVELOPMENT  OF  LOW -ELONGATION,   HIGH- 
STRENGTH  WEBBING   FOR  USE  IN  SAFETY 
HARNESS  APPLICATION,  by  Russell  J.  Neff.  May 
1955.    35  p.    WADC  TR  55-3;  Contr.  AF  33(616)- 
2361.    AD-80126. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130390 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
THE  EFFECTS  OF  ENGINE  ANGULAR  MOMEN- 
TUM ON  AN  AIRPLANE'S  LONGITUDINAL  AND 
LATERAL-DI-ECTIONAL  DYNAMIC  STABILITY, 
by  Bernard  H.  Paiewonsky,  June  1956.    26  p.    WADC 
TR -56-225.    AD-97286. 
Order  from  LC  mi  $2.70.  ph  *4.80  PB  128138 

Wright  Air  Development  Center  Wright -Paner son 

Air  Force  Base.  Ohio. 
FIFTH  PHASE  HOT  WEATHER   FLIGHT  TEST 
CRITERIA,  by  James  K.  Thompson,  Nov  1957.    16  p. 
WADC  TN  57-387.    AD-142155. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133840 
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Wright  Air  Development  Center.  Wright -Patterson 

Air  Force  Base,  Ohio. 
FORMATION  LIGHTS  FOR   FIGHTER  AIRCRAFT, 
by  Charles  A.  Baker,  Mar  1955.    21  p.  WADC  TR 
55-124.    AD-61751. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130355 

Wright  Air  Development  Center.  Wright -Patterson 

Air  Force  Base,  Ohio. 
INSECTICIDE  SPRAY  EQUIPMENT  FOR  AN  L-20 
TYPE  AIRCRAFT,  by  George  G.  Dickson.  Mar 
1956.    41  p.    WADC  TN  55-739. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130817 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
LIGHT  TRANSMISSION  AND  HAZE  REQUIRE- 
MENTS FOR  TRANSPARENT  ENCLOSURES,  by 
Harold  C.  Glover.  Apr  1955.    9  p.    WADC  TR-55-55. 
AD-75479. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130354 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
A  METHOD  FOR  MORE  ACCURATE  DESIGN 
ESTIMATION  OF  AIR   LEAKAGE   FROM  CABINS 
AND  COCKPITS  OF  PRESSURIZED  AIRCRAFT,  by 
A.  B.  Nutt,  Sep  1954.    28  p.    WADC  TR  54-446. 
AD-67362. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130404 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
ON  WIND-TUNNEL  CORRECTIONS  IN  THE 
LOWER -TRANSONIC  RANGE,  by  G.  Guderley,  1954. 
19  p.    WADC  TR  53-506.    AD-29972. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130349 

Wright  Air  Development  Center.  Wright -Patterson 

Air  Force  Base,  Ohio. 
RESEARCH  ON  EXPLOSION-AND  FIRE-SUPPRES- 
SION SYSTEMS  UTILIZING  A   VISUAL  TYPE  RE- 
FLECTOR, by  Bradford  J.  Joyce,  July  1955.    59  p. 
WADC  TR -55-405;  Contr.  AF  33(616) -2523. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129546 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base.  Ohio. 
ROUTINE  MANEUVERS  UNDER  DAY  AND  NIGHT 
CONDITIONS.  USING  AN  EXPERIMENTAL  PANEL 
ARRANGEMENT,  by  Edward  L.  Cole,  John  L.  Milton 
and  Billy  B.  Mcintosh,  Mar  1954.    58  p.    WADC  TR 
53-220.    AD-35161. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133698 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base.  C*iio. 
A  STRAIN  METHOD  OF  MEASURING  WINDBLAST 
ON  FLIGHT  HEADGEAR,  by  R.  E.  Lafferty  and  R. 
Graetzer,  Apr  1957.    11  p.    WADC  TR  57-204. 
AD-118169. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130400 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base.  Ohio. 
STUDY  OF   FUNDAMENTALS  AND  CHARACTER- 
ISTICS  OF    MAGNETIC    AMPLIFIERS  FOR  FLIGHT 
CONTROL  SYSTEMS.   PART  V  LOW  LEVEL 


MAGNETIC  AMPLIFIERS,  by  James  R.  Walker,  and 
Douglas  G.  Wilson,  17  July  1954.    36  p.    WADC  TR- 
5881;  Contr.  AF  33(038) -14094.    AD-95553. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129599 

Chemical  Engineering 

Boynton  Associates,  LaCanada,  Calif. 
FINAL  REPORT    ON  PRELIMINARY  DESIGN    FOR 
AN  AIR  BLAST  SIMULATOR,  by  W.  W.  Boynton  &  V 
M.  Carter,    8  Aug  1955.    88p.  Contr  Noy  73262 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  128323 

Chemical  and  Radiological  Labs.,  Army  Chemical 

Center,  Md. 
DEVELOPMENT  OF  FACEPIECE  AMPHIBIOUS 
RESPIRATOR  D60R3,  A.  V.  Motsinger.   18  June  1956. 
34  p.    CRLR  448. 
Order  from  LC  mi  $3.00,  ph  $6.30  ps  127307 

Chemical  Warfare  Labs.,  Army  Chemical  Center 
Md. 

ADSORPTION  OF  VAPORS  ON  SOLID  AEROSOLS 
(DUSTS),  by  V.Alexander  Gordieyeff,  17  Aug  1956. 
57  p.    CWLR  2051. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128109 

Chemical  Warfare  Labs..  Army  Chemical  Center. 
Md. 

DEPOSITION  OF  WINDBORNE    DROPLETS  OF  DU 
BUTYL  PHTHALATE  ON  COATED  GLASS  MICRO- 
SCOPE SLIDES,  by  Gabrielle  Asset  &  John  E.  Eipper 
23  Aug  1957,     14  p.   CWLR  2163. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130854 

Chemical  Warfare  Labs.,  Army  Chemical  Center. 
Md. 

A  PRELIMINARY  INVESTIGATION  OF  SULFAMIC 
ACID  FOR  NEW  SCREENING  SMOKE  MIXTURES,  by 
Sidney  J.  Magram  and  James  D,  Wilcox,  3  July  1957 
15  p.   CWLR  2138. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130823 

Chemical  Warfare  Labs.,  Army  Chemical  Center. 
Md. 

SMOKE  DEVICES  FOR  COMBAT  VEHICLES,  bv 
Louis  H.  Totaro,  12  Apr  1957,  54  p.  CWLR  2105. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128855 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  New  York. 
SINGLE-PULSE  SHOCK  TUBE  STUDIES  OF  THE 
KINETICS  OP  REACTION  Nj  &   O2  NO  BE- 

TWEEN 2000-3000"  K,  H.  Click  &  J.  J.  Klein,  Sept 
1957,  27  p.   AF  OSR-TN-57-407,  Contr.    AF  18  (600) 
-1332.    AD-132485. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130455 

Dugway  Proving  Ground.  Utah. 
CRITERIA  FOR  DETERMINING  GROUND  LEVEL 
CONTAMINATION,  by  William  G.  Tank.  Feb  1957 
32  p.   SR  HI. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  127918 

Dugway  Proving  Ground.  Utah. 
SURFACE  AGENT  DISTRIBUTION  RESULTING 
FROM  A  CLOUD  OF  FALLING  DROPLETS,  by 
William  G.  Tank,  Jan  1957,  38  p.  RR  110. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128141 
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Guggenheim  Jet  Propulsion  Center,  Calif.    Inst,  of 

Tech.,  Pasadena. 
ON  THE  PRODUCTION  OF  dlHEMICALS  AND 
CARBON  FORMATION  IN  TP  E  SHOCK  TUBE,  by 
F.  Harshbarger,  Aug  1956,  108  p.  TR-4,  Contr.  AF 
18(603)2.  TR-22,  Contr.  Nonr4220(03). 
Order  from  LC  mi  $5.70,  ph  $.16.80  PB  127919 

Holloman  Air  Development  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
SURVEY  OF  LITERATURE  QN  CHEMICAL 
TRACKING  AIDS,  by  E.  Grun^emeir,  Aug  1957,  122  p. 
HADC  TR  57-7.     AD  135001.1 
Order  from  LC  mi  $6.30,  ph  $119.80  PB  130048 

Institute  for  Fluid  Dynamic^  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
THE  MEAN  FIRST  PASSAGE  TIME  FOR  A   RAN- 
DOM WALKER  AND  ITS  APPLICATION  TO 
CHEMICAL  BINFTICS.  by  Shdon  Kyung  Kim,  June 
1957.  38  p.  Technical  Note  BNflOO,  AF  OSR  TN-57- 
326,  Contr.  AF  18-(600) -1315.;  AD  132398. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128934 

Massachusetts  Inst,  of  Techl  Cambridge. 
QUARTERLY  PERIODIC  STATUS  REPORT  OF  THE 
HYDROGEN  PEROXIDE  LABORATORIES,  by  R.  L. 
Wentworih.  31  Mar  1957,  15  p.'  Contr.  Nonr  1841(11). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132641 

Naval  Research  Lab..  WashiliKton,  D.  C. 
ANALYSIS  OF  INSECTICIDE  •■666"  (1,2,3.4.5,6- 
HEXACHLOROCYCLOHEXANq)  BY  INFRARED 
SPECTROSCOPY,  by  L.  W.  Daisch  &  D.  C.  Smith, 
Feb  1947,  38  p.    NRL  P-3033. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129271 

Picatinny  Arsenal,  Dover,  N,  J. 
USE  OF  PERLITE  TO  IMPROVE  CALCINED 
GYPSUM/WATER  INERT  FILLER,  by  Irving  L.  Kin- 
tish  &    Norman  D.  Baron,  Oct  1956.  17  p.   TR  2340. 
Order  from  LC  mi  $2.40,  ph  $3|.30  PB  129448 

Samuel  Feltman  Ammunition | Labs.,  Picatinny    Ar- 
senal, Dover,  N.  J.  j 

USE  OF  UNPULVERIZED  BAlilUM  NITRATE  IN 

THE  MANUFACTURE  OF  67/3S  BARATOL,  Samuel 

D.  Stein,  Sep  1956,  17  p.    PATR  2361. 

Order  from  LC  mi  $2.40,  ph  $3u30  PB  127899 

Watertown  Arsenal,  Mass. 
ATTEMPTS  AT  PURIFICATION  OF  CHROMIUM 
METAL  BY  ZONE  REFINING,  by  Charles  Stein,  28 
Aug  1956,  20  p.    WAL  349/56. 
Order  from  LC  mi  $2.40,  ph  $3^30  PB  127551 


Civil  Engineering 

Academy  of  Technical  Sciences  (Denmark). 
CALCULATION  OF  SETTLEMENTS  BY  MEANS  OF 
PORE  PRESSURE  COEFFICIENTS,  by  J.  Brinch 
Hansen,  1957,  17  p.  Acta  Polytdchnica  235  (1957). 
Order  from  LC  mi  $2.40,  ph  $3^0  PB  134218 

Civil  Engineering  and  Building  Construction  Series 
Vol.  4.  No.  8. 


Brown  U.  Div.  of  Applied  Mathematics,  Providence 

R.  I. 
ON  THE  PROBLEM  OF  THE  ELASTIC  HALF-SPACE 
WITH  SURFACE  LAYER,  by  J.  R.  M.  Radok,  June 
1956,  51  p.  Contr.  DA-19-020-ORD-3648. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132330 

Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
DESIGN  OF  PROTECTIVE  STRUCTURES  (A  NEW 
CONCEPT  OF  STRUCTURAL  BEHAVIOR),  by 
Arsham  Amirikian.Octll,  1950,  74p.  NAVDOCKS  P-51 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128728 

California  Inst,  of  Tech.,  Pasadena. 
FURTHER  STUDIES  ON  VIBRATION  COMPACTION 
OF  COHESIVE  SOILS,  by  Frederick  J.  Converse  et 
al.    Sept  1955,  95  p.    Contr.  Noy-22271. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130673 

Harvard  U.,  Cambridge,  Mass. 
REVIEW  OF   PAST  AND  CURRENT  WORK  ON 
ELECTRO- OSMOTIC  STABILIZATION  OF  SOILS, 
by  Leo  Casagrande,  June  1957.  22  p.  Contr.  NOy-76- 
303. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127997 

(Supplement  to  Review  of  December,  1953). 

Land  Locomotion  Research  Branch,  Detroit 

Arsenal,  Center  Line,  Michigan. 
AN  ANALYSIS   OF  NEW  TECHNIQUES  FOR  THE 
ESTIMATION  OF  FOOTING  SINKAGE  IN  SOILS   by 
L.  Karafiath,  Oct  1957,  37  p. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133880 

Naval  Civil  Engineering  Research  and  Evaluation 

Lab.,  Port  Hueneme,  Calif. 
A    PROPOSED   SYSTEM  OF  BUILDING  CONSTRUC- 
TION OF  SNOW,  ICE  AND  PERMAFROST,  by 
Stuan  Giles  16  Jan  1956,  16  p.  TN  N-239. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128726 

Texas  U.,  Austin. 
MEASUREMENTS  OF  THE  DRIVING  POINT  IM- 
PEDANCE OF  VARIOUS  SOILS,  by  E.  L.  Hixson  and 
J.  F.  Mifsud,  20  Feb  1956,  66  p.  TU  DRL  A-103- 
Contr.  DA-44-009-eng-2073. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130614 

Waterways  Experiment  Station,  Vicksburg.  Miss 
EFFECT  OF  LIFT  THICKNESS  AND  TIRE  PRES- 
SURE, by  G.  W.  Leese,  Oct  1957,  HI  p.   TR  3-271. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  132481 

Soil  Compaction  Investigation  Report  8. 

Wright  Air  Development  Center.  Wright -Patterson 

Air  Force  Base,  Ohio. 
A  DISCUSSION  OF  METHODS  USED  FOR  GROUND 
FLOTATION  EVALUATION,  by  R.  A.  Hoefle.  June 
1952.  9  p.    WCNS  "   1-52-1. 
Order  from  LC  mi  ,  i.80  ph  $1.80  PB  130805 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
EVALUATION  OF  EXPERIMENTAL  RUNWAY  DIS- 
TANCE MARKERS,  by  Clayton  S.  Hoffman.  Jan  1957, 
24  p.    WADC  TN  56-393.    AD  97267. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129550 
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Electrical  and  Electronic  Engineering 

Academy  of  Technical  Sciences  (Denmark). 
ELECTROMECHANICAL  AND  ELECTRO- 
ACCOUSTICAL  ANALOGIES  AND  THEIR  USE 
IN  COMPUTATIONS  AND  DIAGRAMS  OF 
OSCILLATING  SYSTEMS,  by  Bent  Gehlsh^j,  1957. 
141  p.  Acta  Polytechnica  223  (1957). 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  134219 


Aerovox  Corp.,  New  Bedford,  Mass. 
HIGH  TEMPERATURE  FEEDTHROUGH  CAPAQ- 
TORS.  by  Anthony  Marchetti,  15  June  1956.  69  p. 
Contr.  DA  36-039-SC-52582. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129955 

Aerovox  Corp.,  New  Bedford,  Mass. 
RESULTS  OF  STUDY  OF  THE  ELECTRICAL  AND 
PHYSICAL  CHARACTERISTICS  OF  VARIOUS 
CAPACITATOR  TYPES  DESIGNED  FOR  USE  AS 
SUB-MINIATURE  CAPACITATORS.    FINAL  REPORT, 
by  Ernest  Ganz,  Feb  25,  1953  to  15  Apr  1956.   100 
p.   Contr.  DA  36-039-SC-42722. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128252 

Air  Force  Cambridge  Research  Center,  Mass. 
BIBLIOGRAPHY  ON  THE  THEORY  OF  DIFFRAC- 
TION AND  PROPAGATION  OF  RADIO  WAVES,  by 
Nelson  A.  Logan  and  Murray  E.  Sherry,  Apr  1957. 
115  p.  AFCRC  TR-57-102. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  130755 

Air  Force  Cambridge  Research  Center,  Mass. 
QUARTERLY  SCIENTIFIC  REPORT  NO.  14, 
COVERING  PERIOD  OCT     1,  1956-JAN    1,  1957,  by 
C.  Tang  &  L.  Wetzel,  Jan  1,  1957.  4  p.  AF  CRC  TN 
57-150.    AD-110281. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128050 

Air  Force  Cambridge  Research  Center,  Mass. 
SlUDY  or   INTERFERENCE  CAUSED  BY  VHP 
FORWARD  SCATTER  CIRCUITS,  Everett  F.  Dogle, 
Mar  1957.    34  p.  AF  CRC  TR-57-01.    AD-117029. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128814 


Air  Force  Cambridge  Research  Center,  Mass. 
TRANSMIT-RECEIVE  PASSIVE  ANTENNA  MULTI- 
COUPLER  BY  HARVEY -WELLS  ELECTRONICS. 
INC.,  by  G.  A.  Lindsay,  31  Mar  1957.  4  p.  AFCRC- 
TN-57-185,  Contr.  AF  19(604)-1828.    AD-117027. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128562 

Scientific  Report  No.  4,  Jan  1  to  Mar  31,  1957. 

Air  Force  Missile  Test  Center,  Patrick  Air  Force 

Base,  Florida. 
THE  CAPE  CANAVERAL  TELEMETRY  RECEIVER 
BUILDING  NO  2.,  by  E.  H.  Broome,  Sept  25,  1956. 
65p.  AF  MTC  TR   56-18.    AD-96621. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  132038 

Air  Force  Missile  Test  Center,  Patrick  Air  Force 

Base,  Florida. 
DIVERSITY  RECEPTION  SITES  FLORIDA  MAIN- 
LAND TELEMETRY  VANS,  by  D.  E.  Garee,  4  Mar 


1957.   41  p.  AF  MTC  TR   57-1.    AD-lt0777. 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  132037 

Air  Force  Missile  Test  Center,  Patrick  Air  Force 

Base,  Florida. 
INCREASED  TELEMETRY  INSTRUMENTATION 
GRAND  BAHAMA  ISLAND  RECEIVER  BUILDING, 
by  J.  G.  Notaras  and  D.  E.  Garee,  30  Nov  1956.  31  p. 
AF  MTC  TR   56-21.    AD  110752. 
Order  from  LC  mi  $3.30,  ph  $6.30  PB  132036 

Air  Force  Missile  Test  Center,  Patrick  Air  Force 

Base,  Fla. 
SOME  ASPECTS  OF  THE  PERFORMANCE  OF 
RADAR -PLOTTING  BOARD  SYSTEMS,  by  R.  J. 
Nichol  and  A.  E.  Hoffmann -Heyden,  June  1956,  41  p. 
AF  MTC  TN  56-51. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129315 

Air  Force  Personnel  and  Training  Research  Center, 

Lackland  Air  Force  Base,  Tex. 
DEVELOPMENT  OF  A  TROUBLE  LOCATOR  AND 
EVALUATION  OF  A  GENERALIZED  ELECTRONIC 
TROUBLESHOOTING  COURSE,  by  N.  D.  Warren,  J.S. 
Ford  and  Donald  H.  Schuster,  Jan  1958,  13p.  AF  PTRC 
TR  58-1.  Contr.  AF  41(657) -44.    AD  152103. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133703 

Air  Force  Personnel  and  Training  Research  Center, 

Lackland  Air  Force  Base,  Tex. 
RADAR  OBSERVER  TRAINING  DEVICES:   I.  DE- 
VELOPMENT OF  AN  AIRBORNE  VIDEO  RECORD- 
ING SYSTEM,  by  R.  M.  Heintz,  Jr.,  July  1957.  61  p. 
AFPTRC  TR-57-3.  Pt  1.  Contr.  AF  18(600) -550. 
AD  134245. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133738 

Air  Force  Personnel  and  Research  Center,  Lack- 
land   Air  Force  Base,  Tex. 
RADAR  OBSERVER  TRAINING  DEVICES:   II.  IN- 
STRUCTIONS FOR  OPERATION  AND  MAINTE- 
NANCE OF  VIDEO  PLAYBACK  CONSOLE,  by  R.  M. 
Heintz,  Jr.,  July  1957,  56  p.  AFPTRC  TR  57-3,  Pt  II. 
Contr.  AF  18(600) -550. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133744 

Air  Force  Personnel  and  Training  Research  Center, 

Lackland  Air  Force  Base,  Tex. 
RESEARCH  ON  GENERAL  SKILLS  AND  CONCEPTS 
IN  ELECTRONIC  MAINTENANCE  TRAINING,  by 
Douglas  S.  Ellis,  Jan  1958.  24  p.  AF  PTRC  TR  58-4. 
AD  152106. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133704 

Airborne  Instruments  Lab..  Inc.,  Mineola,  N.  Y. 
FINAL  REPORT  ON   FURTHER  INVESTIGATIONS 
OF  PRINTED  ANTENNAS,  by  J.  A.  McDonough  and 
R.  G.  Malech,  Nov  1956,  69  p.  Contr.  DA  36-039-8C- 
70158. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133746 

Airborne  Instruments  Lab.,  Mineola,  N.  Y. 
THIRD  SCIENTIFIC  REPORT  ON  STUDY  OF  STRIP 
TRANSMISSION.  LINES,  by  H.  S.  Keen,  Dec  3.  1956. 
68  p.  Contr.  A F  19(604)-708.    AD  110153. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  127502 
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Aircraft  Armamenis,  Inc.,  Cdckeysville,  Maryland. 
FINAL   ENGINEERING  REPORT  ON  WAVEMETER 
FR-96(0W-1)   U  Aug  1956,  28  p.   RADC  TR-56-128. 
Conir.  AF  30(635)-2848.    AD  9^45. 
Order  from  LC  mi  $2.70,  ph  $^.80  PB  129970 


Report  ER915. 


American  Potash  &  Chemical 

Nevada. 
INDUSTRIAL  PREPAREDNESS  $TUDY  ON  SYN- 
THETIC BATTERY  GRADE  MANGANSES  DIOXIDE - 
QUARTERLY  PROGRESS  REPORT  NO.  2,  by  Jerome 


Corp..  Henderson, 


T.  Muench,  Sept  29,  1956  to  Dec 
Contr.  DA-36-039-SC-72715 
Order  from  LC  mi  $3.30.  ph  $7L80 


29,  1956.  41  p. 


PB  129660 


Andersen  Labs.,  Inc.,  West  Ha 
FINAL  ENGINEERING  REPORT 
PASS,  F-226  (XW-1)  G,  June  7, 
tract  30  (120)436.    AD  712441. 
Order  from  LC  mi  $3.00,  ph  $6 

Partly  photostated. 


Andersen  Labs.,  Inc.,  West  Hartford,  Conn. 
SOLID  DELAY   LINE.  INDUSTR  AL  PREPARED- 
NESS STUDY.   UNAL  ENGINEERING  REPORT: 
DEVELOPMENT  OF   2500  MICRpSECOND  DELAY 
LINE,  by  D.  J.  Wiitney  and  R.  P. 


rtford,  Conn. 
ON  FILTER,  BAND 
954.  33  p.  AF  Con- 


30 


PB  128253 


June  1954,  22  p.  c   .itr.  DA-36-0p9-SC-3O254. 

Order  from  LC  rr.;  $2.70,  ph  $4J80  PB  130586 


Andrew  Corp.,  Chicago.  111. 
FINAL  DEVELOPMENT  REPORtT 
MAST.   21  Feb  1956.  11  p.  Contr 
Onk-r  from  LC  mi  $2.40,  ph  $3 


0\.      :itate  U.,  Research  Foundation, 


Antenna  Lab 

Columbus. 
ECHO  AREA  OF  ACUTE-ANGLjE 
CORNER  REFLECTORS,  by  J.  N 
McEntee,  31  Oct  1956.   23  p.  AF 
Contr.  A  F  30  (635) -28 11.    AD   L 
Order  from  LC  mi  $2.70,  ph  $4 


Antenna  Lai>..  <  »hio  State  U.  Research  Foundation, 

Columbus. 
POLARIZATION   L'cPENDENCE 
1  Oct  1956.  12  p.   RADC  TN  56- 
(635)-2811.    AD  9"  ^O. 


Order  from  LC  mi  $^.40,  ph  $3  30 
Annual  Engineering  Report  Vol.  II. 


A.  R.  F.  Products,  Inc.,  River 
ENVELOPE  DELAY  MEASURIhjG 
APPARATUS,  by  S.  W.  Torode,  45 
Contr.  DA-36-039-SC-64726. 
Order  from  LC  mi  $3.60,  oh  $9130 


Final  Report. 

Armour  Research  Foundation, 
STUDY  OF   ELECTROMAGNETIC 
Miller  and  R.  M.  Bergslien.  July 
IN  57-244.  Contr.  AF  18(603) -5<) 
Order  from  LC  mi  $3.30,  ph  $7. 


Katz,  May  1953  to 


FOR  A  COAXIAL 
NObsr- 52581. 


30 


PB  130739 


DIHEDRAL 
.  Hines  and  J.  U. 
RAIX:-TN-57-25. 
4242. 
80  PB  128746 


OF  RADAR  ECHOES. 
436.    Contr.    AF  30 


PB  129930 


Forest,  111. 

AND  EQUALIZING 
Feb  1957.  51  p. 


PB  133881 


Chicago,  lU. 

GUN,  by  K.  W. 
11957.   42  p.  AFOSR 

AD  126541. 
fcO  PB  128613 


Army  Signal  Supply  Agency,  Philadelphia,  Pa. 
PRECISION  HIGH  STABILITY  RESISTORS,  by  Nathan 
Pritikin,    15  Oct  1956.  7  p.   1st  Quarterly  progress 
report  for  30  June -Sept  30,  1956;  Contr.  DA36-039- 
S.C.  1061-72723. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128971 

Army  Signal  Supply  Agency,  Philadelphia,  Pa. 
PRECISION  HIGH  STABILITY  RESISTORS,  by  Nathan 
Pritikin,  Apr  15,  1957.  7  p.  3rd  Quarterly  progress 
report  for  Jan  1-Mar  31,  1957;  Contr.  DA  36-039-SC- 
(-72722  and  -72723). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127485 

Arnold  Engineering  Development  Center,  Tulla- 

homa,  Tenn. 
INSULATION  TESTING  OF  A  HYDROGEN -COOL ED 
SYNCHRONOUS  CONDENSER,  by  D.  J.  Goodman, 
Feb  1957.   12  p.  AEDC  TN  57-1.  Contr.  AF  40  (600)-- 
700.    AD  110831. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132063 

A.  S.  Thomas  Inc.,  Boston,  Mass. 
STUDY  OF  GAIN  LIMITATIONS  AND  PATTERN 
SYNTHESIS  OF  TRAVELING  WAVE  ANTENNAS,  by 
A.  S.  Thomas  &  F.  J.  Zucker,  26  April  1957.  30  p. 
AFCRC  TN-57-374.  Contr.  AF  19-(604)-17l4. 
AD  117076. 
Order  from  LC  mi  $2.70,  ph  $4,80  PB   128793 

Ballistic  Research  Labs.,  Aberdeen  Proving  Ground, 
Md. 

AN   EMITTER  CHARACTERISTICS  CURVE  TRACER 

FOR  POINT  CONTACT  TRANSISTORS,  by  D.  O. 

Miles  &  R.  K.  Gerlach,  April  1955.  8  p.  BRL  TN 

1002. 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  129507 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
CARBON-FILM  RESISTOR   FAILURE  RATES,  TASK 
31.  FINAL  REPORT  ON  COMPONENT  EVALUA- 
TION AND  SPECIFICATION   ENGINEERING,  bv  C.  A. 
Shearer,  Hall  Gary,  et  al,  Oct  18,  1957.  "^l  ■;..  Contr. 
DA-36-039-SC-63136. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133882 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 
INVESTIGATIONS  OF  RHENIUM  FOR   ELECTRON 
TUBE  APPLICATIONS,  C.  T.  Sims  &  E.  F.  Adkins, 
1  Jan  1957.      18  p.  Contract  A  F19  (604) -1741. 
AFCRC-TN-57-158.    AD   110292. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128750 

Bays,  Carl  A.,  and  Associates,  Inc.,  Urbana,  111. 
STUDY  OF  THE  PROPAGATION  OF  ELECTRO- 
MAGNETIC WAVES  THROUGH  LITHOLOGIC 
FORMATION,  236  p.  Contr.  DA 36 - 039 -SC- 5454. 
Order  from  LC  mi  $9.90,  ph  $34.80  PB  128185 

Final  Progress  report  for  Period  20  Jan  1951-31  Dec 
1953. 

Bell  Telephone  Labs.,  Inc.,  New  York. 
100- KILOCYCLE  HIGH -PRECISION  STANDARD  OF 
FREQUENCY,  by  F.  G.  Merrill  &  A.  W.  Warner, 
Sept  1,    1956.    148  p.  BTL  101 -E.  RADC  TR  57-1. 
Contr.  A F  30  (602) -13.    AD  114205. 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  130460 
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Bliley  Electric  Co.,  Erie,  Penn. 
FACILITIES  AND  MATERIALS  TO  CONDUCT  RE- 
SEARCH AND  INVESTIGATION  INTO  THE  ORIGIN 
OF  ACTIVITY  DIPS  IN  THE  RESPONSE  OF  AT 
CUT  LOW   FREQUENCY  RESONATORS  FIRST 
QUARTERLY  PROGRESS  REPORT  OF  SERVICES, 
MAY  4,  1954  TO  SEPT  15,  1954.  by  J.  M.  Wolfskill 
&  R.  H.  Tuznik,   14  p.  Contr.  DA  36-039-sc-63105. 
AD-52426. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130615 

Bliley  Electric  Co.,  Erie.  Pa. 
FACILITIES  AND  MATERIALS  TO  CONDUCT  RE- 
SEARCH AND  INVESTIGATION  INTO  THE  ORIGIN 
OF  ACTIVITY  DIPS  IN  THE  RESPONSE  OF  AT 
CUT  LOW   FREQUENCY  RESONATORS:  THIRD 
QUARTERLY  PROGRESS  REPORT  ON  SERVICES. 
APR  15.  1955  TO  OCT  15  1955,  by  J.  M.  Wolfskill  and 
R.  H.  Tuznik,  177  p.  Contr.  DA  36-039- sc-63105. 
AD  82619. 
Order  from  LC  mi  $8.10,  ph  $27.30  PB  130616 

Bliley  Electric  Co.,  Erie,  Pa. 
FACILITIES  AND  MATERIALS  TO  CONDUCT  RE- 
SEARCH AND  INVESTIGATION  INTO  THE  ORIGIN 
OF  ACTIVITY  DIPS  IN  THE  RESPONSE  OF  AT 
CUT  LOW   FREQUENCY  RESONATORS:   FIFTH 
QUARTERLY  PROGRESS  REPORT  OF  SERVICES- 
JAN  15,  1956  TO  MAR  15,  1956,  by  J.  M.  Wolfskill 
and  R.  H.  Tuznik,  39  p.  Contr.  DA  36 -029 -sc-63105. 
AD  99991. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130618 

Boeing  Airplane  Co.,  Seattle,  Wash. 
EVALUATION  OF  MINIATURE  INDUCTION  PO- 
TENTIOMETERS, by  F.  H.  John.  May  10,  1955.  31  p. 
D- 16914.  Contr.  AF  33  (038)  19589. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129331 

Bogen.  David,  Co.,  Inc.,  New  York. 
U.  S.  NAVY  INTERCOMMUNICATING  SYSTEM  TYPE 
lA,  No  Date,  76  p.  NAVSHIPS  365-0514.  Contr. 
NXss31447. 

PB  130322 

Available  Free  thru  Navships  I.  C.  Instruction  Book 
No.  92A 


Bright  Star  Industries.  Clifton.  N.  J. 
JAN -TYPE  PAPERLINED  BATTERIES,  TYPE 
BA270/UXPL  INDUSTRIAL  PREPAREDNESS  STUDY. 
FINAL  REPORT,  by  Edward  Koplitz,  June  20,  1957. 
76  p.  Contr.  DA-36-039-SC-302-57. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  129397 

Burgess  Battery  Co.,  Freeport,  111. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  DRY 
BATTERIES,  LOW  TEMPERATURE  TYPE,  BA-2000 
SERIES,  by  Thomas  H.  Loverude,  J.  J.  Coleman,  etc., 
3  June  1957.  7  p.  Contr.  DA-36-039-SC-30281. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128172 

Quarterly  Report  XV. 

California  Inst,  of  Tech.,  Pasadena. 
ELECTROMAGNETIC  SCATTERING   PROPERTIES 
OF  A  RESONANT  PLASMA,  by  Haskell  Shapiro. 


May  31,  1957.  63  p.  AF  OSR-TN-57-300.  Contr. 

AF18(600)-1113.   AD-132371. 

Order  from  LC  mi  $3.90,  ph  $10.80  PB  128749 

California  Inst,  of  Tech.,  Pasadena. 
A  VLF  ANTENNA  FOR  GENERATING  A  HORI- 
ZONTALLY POLARIZED  RADIATION  FIELD,  by 
R.  M.  Golden,  R.  S.  MacMillan,  10  July  1957.  21  p. 
AFOSR  TN  57-9;  Contr.  AF  18(600)  1552,  TR-2. 
AD  115041. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129317 

California  U.,  Berkeley. 
DYNAMIC  OPERATION  OF  MAGNETIC  AMPLIFIERS 
FOR  FEEDBACK  CONTROL  SYSTEMS,  by  T.  T. 
Kadou  and  D.  Nitzan,  28  Feb  1957.   101  p.  AFCRC 
TR  57-167;  lER  60;  Contract  AF  19  (604) -1813. 
AD  117064. 
Order  from  LC  mi  $5.70.  ph  $16.30  PB  128282 

California  U..  Berkeley. 
FUNDAMENTALS  OF  JUNCTION  TRANSISTOR 
SWITCHING  CIRCUITS,  by  D.  0.  Pederson.  10  Sept 
1956.  25  p.  Contr.  N70NR- 29529. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129342 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 
HALF-PLANE  DIFFRACTION  WITH  LINE-SOURCE 
EXCITATION,  by  Robert  C.  Cast,  May  1956.  51  p. 
Technical  Report  24.  Contr.  DA  36-061 -ORD-490. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130622 

Central  Sales  and  Mfg.  Corp.,  Denville.  N.  J. 
AN  INVESTIGATION  OF  HIGH  POWER  TRIODE 
SWITCH  TUBES  FINAL  REPORT.  31  Sept  1956. 
27  p.  AF  CRC  TR-56-172;  Contr.  AF  19(604)- 
1389.   AD  110122. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128948 

For  period  1  Aug  thru  1  Sept  1956. 

Centro  di  Studio  per  la  Fisica  delle  Microonde 

(Italy). 
ELECTROMAGNETIC  CROSS  SECTION  OF  A 
SMALL  CIRCULAR  DISC  WITH  UNIDIRECTIONAL 
CONDUCTIVITY.  G.  Toraldo  di  Francia,  22  Mar  1956. 
12  p.  Contr.  AF  61(514)-903.  TN-2:  AFCRC-TN-56- 
577;  AD-98797. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128576 


Centro  di  Studio  per  la  Fisica  delle  Microonde 

(Italy). 
MECHANICAL  TORQUE  EXERTED  BY  AN  ELEC- 
TROMAGNETIC WAVE  ON  A  CONDUCTING  LOOP, 
by  Nello  Carrara,  Jan  1957.  9  p.  AFCRC-TN-57-577; 
Contr.  AF  61  (514) -903.    AD  133627. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129361 

Centro  di  Studio  per  la  Fisica  delle  Microonde 

(Italy). 
ON  THE  ANGULAR  MOMENTUM  CROSS  SECTION 
OF  UNIDIRECTIONAL  CONDUCTORS.  THE  CASE 
OF  A  SMALL  ELLIPSOID,  by  G.  Toraldo  di  Francia, 
24  May  1956.   19  p.  Contr.  AF  61  (514)-903,  TN-3; 
AFCRC-TN-56-782;  AD-110118. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128577 
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Centro  di  Studio  p>er  la  Fisica  delle  Microonde 

(Italy). 
A  PROBLEM  ON  THE  GEODESICS  OF  A  SURFACE 
OF  REVOLUTION  WHICH  IS  OF  INTEREST  IN 
MICROWAVE  OPTICS,  by  G.  Toraldo  di  Francia, 
2  Apr  1957.  29  p.  Technical  Jjote  9.  Contr.  AF61 
(514)-903;  AFCRC  TN-57-578.  AD  133628. 
Order  from  LC  mi  $2.70,  ph  |$4.80  PB  129509 

Collins  Radio  Co.,  Burbankj  Calif. 
DEVELOPMENT  OF  ELECTROMECHANICAL 
FILTERS,  by  J.  C.  Hathaway  ind  L.  M.  Ibsen.  30  Apr 
1954.  32  p.  Contr.  DA  36-034-SC-56636.  AD  111698. 


Order  from  LC  mi  $3.00,  ph 


Final  technical  report,  from   7^/53  to  4/30/54. 


Colorado  U.,  Boulder. 
ASPECT  SYSTEM,  by  Fred  W 
31  Dec  1956.   27  p.  AF  CRC  ' 
ROBOAT;  Contr.  AF  19(604)- 
OrJer  from  LC  mi  $2.70,  ph 

Final  repwri. 


$6.30 


PB  130684 


Ishusen,  1  May  1955  to 
'N  57-237;  Proj. 
421.   AD  133845. 
4.80  PB  132586 


FORCES 


Colorado  U.  Engineering,  EJcperiment  Station. 

Boulder. 
DISTORTION   DUE  TO  SPACfl-CHARGE 
IN   MAGNETICALLY  CONSTRAINED  ELECTRON 
SHEET  BEAMS,  W.  Reese  Tufner,  Aug  1956.  52  p. 
Contr.  Nonr  1147-01. 
Order  from  LC  mi  $3.60.  ph    19.30  PB  12826: 

Technical  Report  5-MS  Thesis. 

Columbia  Radiation  Lab.,  N^w  York. 
RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  F  ANGE  OF  THE 
ELECTROMAGNETIC  SPECTJlUM,  THIRD  QUAR 
TERLY   PROGRESS  REPORT 
15  Sept  1956.  37  p.  Contr.  DA 
Cu-5-56. 
Order  from  LC  mi  $3.00,  ph  16.30 


_;^iumbia  U.,  N.  Y. 
DIGITAL  CONTROLLERS  IN 
John  R.  Ragazzini,    15  Mar 
57-205;  Contr.  AF  18  (600) -6 
Order  from  LC  mi  $3.00,  ph 


19:>7 


:  6 


Technical  Report  T-18/B. 


Columbia  U.,  N.Y. 
INVESTIGATION  OF  NONLINjEAR 
SYSTE.vIS  OPf:RATING  ON 
R.  E.  Kalman,   U  July  1956. 
CU-21-56-AF-2815-EE;  Cont 
AD  97880. 
Order  from  LC  mi  $4.50.  ph  112.30 
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Compagnie  Generale  de  Telegraphic  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMEN" 
PROTOTYPE  CARCINOTRON 
MAGNETS.  QUARTERLY  T 
REPORT  NO.    1.  MARCH   1, 
1957.   5  p.  RADC  TN  57-143; 
AD  114418. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  129443 


prepared  by  P.  Kusch, 
36-039 -SC- 646  30; 


PB  128193 


FEEDBACK  SYSTEMS, 
32  p.  AF  OSR  TN- 
7.  AD  126502. 

30  PB  128054 


CONTROL 
SAMPLED  data;  by 
p.  RADC  TN  56-385. 
AF  30(635)-2815. 

PB  130951 


OF  4  MILLIMETER 
TUBES  WITH 
ECHNICAL  STATUS 

TO  JUNE  30,  1956. 
Contr.  AF61(514)-919. 


1956 


Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  4  MILLIMETER 
PROTOTYPE  CA-RCINOTRON  TUBES  WITH  MAG- 
NETS. QUARTERLY  TECHNICAL  STATUS  REPORT 
NO.  2.   1  JULY  1956  TO  31  OCT  1956,  1957.  3  p. 
RADC  TN  57-142.  Contr.  AF61(514)-919.  AD-114417. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129444 

Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF   4  MILLIMETER 
PROTOTYPE  CARCINOTRON  TUBES  WITH  MAG- 
NETS. QUARTERLY  TECHNICAL  STATUS  REPORT 
NO.  3.   1  NOV   1956  TO  2  FEB  1957.  3  p.  RADC 
TN  57-195;  Contr.  AF61(514)-919.    AD-114487. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129438 

Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  8  MILLIMETER 
PROTOTYPE  CARCINOTRON  TUBES  WITH  MAG- 
NETS. QUARTERLY  TECHNICAL  STATUS  REPORT 
NO.   1.  MARCH  1.  1956  TO  JUNE  30.  1956,  1957.  5  p. 
RAEX:  TN  57-141.  Contr.  AF6l(514)-920.  AD-114416. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129445 

Compagnie  Gene'rale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  8  MILLIMETER 
PROTOTYPE  CARCINOTRON  TUBES  WITH  MAG- 
NETS. QUARTERLY  TECHNICAL  STATUS  REPORT 
NO.  2,  1  JULY  1956  TO  31  OCT  1956.  1957.  5  p. 
RADC  TN  57-140.Contr.  AF61(514)-920.    AD-114415. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  129446 

Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  8  MILLIMETER 
PROTOTYPE  CARCINOTRON  TUBES  WITH  MAG- 
NETS. QUARTERLY  TECHNICAL  STATUS  REPORT 
NO.   3.  1  NOV  1956  TO  28  FEB  1957.  6  p.  RADC  TN 
57-196.  Contr.  AF6l(514)-920.    AD-114488. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129437 

Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  L  BAND  PROTO- 
TYPE CARCINOTRON  TUBES  WITH  MAGNETS. 
QUARTERLY  TECHNICAL  STATUS  REPORT  NO.  1, 
MARCH  1,  1956  TO  JUNE  30,  1956,  1957.   14  p. 
RADC  TN-57-145.  Contr.  AF61(514)-918.  AD-114420. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129441 

Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  L  BAND  PROTO- 
TYPE CARCINOTRON  TUBES  WITH  MAGNETS. 
QUARTERLY  TECHNICAL  STATUS  REPORT  NO. 
2.  JULY  1.  1956  TO  31  OCT  1956,  1957.  3  p.  RADC 
TN  57-142;  Contr.  AF61(514)-919.    AD-114419. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129442 

Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  UHF  PROTO- 
TYPE CARCINOTRON  TUBES  WITH  MAGNETS. 
QUARTERLY  TECHNICAL  STATUS  REPORT  NO.  1. 
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MARCH  1,  1956-JUNE  30.  1956.  22  p.  RADC  TN-57- 

147.  Contr.  AF61(514) -917.    AD-114422. 

Order  from  LC  mi  $2.70.  ph  $4.80  PB  129440 

Compagnie  Generale  de  Telegraphie  sans  Fil 

(France). 
DESIGN  AND  DEVELOPMENT  OF  UHF  PROTOTYPE 
CARCINOTRON  TUBES,  WITH  MAGNETS,  QUAR- 
TERLY TECHNICAL  STATUS  REPORT  NO.  2. 
31  Oct  1956.    15  p.    RADC  TN57-146.  Contr.  AF 
61(514)-917.    AD-11421. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129931 

Compagnie  Generale  de  Telegraphie  sans  Fil 

DESIGN  AND  DEVELOPMENT  OF  UHF  PROTO- 
TYPE CARCINOTRON  TUBES  WITH  MAGNETS. 
QUARTERLY  TECHNICAL  STATUS  REPORT  NO.  3. 
1  NOV  1956  to  28  FEB  1957.  6  p.  RADC  TN-57-194. 
Contr.  AF61(514)-917.    AD  114486. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129439 

Compagnie  Ge'nerale  de  Telegraphic  sans  Fil 

(France). 
RADIATION  PERFORMANCE  OF   ENDFIRE  SUR- 
FACE WAVE  ANTENNAS,  by  J.  Robieux,  14  Nov 
1956.   105  p.  AF  CRC  TN-57-164.  Contr.  AF  61 
(514)-933.    AD-117106. 
Order  from  LC  mi  $5.70.  ph  $16.80  PB  128739 

Computation  Lab.,  Harvard  U..  Cambridge.  Mass. 
THE  APPLICATION  OF  GRAPH  THEORY  TO  THE 
SYNTHESIS  OF  CONTACT  NETWORKS,  by  Roderick 
Gould,  May  1957.  248  p. 
Order  from  LC  mi  $11.10,  ph  $37.80  PB  128021 

Theory  of  Switching,  Report  BL-18  by  the  staff  of  the 

computation  Lab.  to  Bell  Telephone  Labs. 

Pagination  faulty.  Pages  iii  and  iv  bound  ahead  of  p.v. 

Computation  Lab.,  Harvard  U.,  Cambridge,  Mass. 
THEORY  OF  SWITCHING.  REPORT  TO  BELL 
TELEPHONE  LABS.  AN  INVESTIGATION  OF  NON- 
OHMIC  RESISTIVE  SWITCHING  NETWORKS,  by 
Albert  Lafayette  Hopkins,  Jr.   1  May  1957.  191  p. 
Report  BL-17. 
Order  from  LC  $8.70.  ph  $30.30.  PB  128020 

Cornell  U.,  Ithaca.  N.  Y. 
ELECTRICAL  CONDUCTIVITY  OF  BARIUM  OXIDE. 
SINGLE  CRYSTALS  AS  A   FUNCTION  OF  TEM- 
PERATURE AND  EXCESS  BARIUM,  by  R.  T.  Dolloff. 
30  Oct  1956.   10  p.  Contr.  NONR-401  (08). 
Order  from  LC  mi  $1.80.  ph  $1.80.  PB  130771 

Cornell  U.,  Ithaca,  N.  Y. 
THE  INSTRUMENTATION  OF  A  PRECISION  RADIO 
FREQUENCY  INTERFEROMETER  USED  TO  DE- 
TERMINE IONOSPHERIC  REFRACTION  AT  53 
MEGACYCLES,  by  R.  B.  Buntschuh  15  Sept  1956.  59  p. 
RADC  TR  56-147.  Contr.  AF  30  (635) -2886.  AD-97889 
Order  from  LC  mi  $3.60.  ph  $9.30.  PB  132119 

Cornell  U.  School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 
THE  DESIGN  OF  A  VARIABLE  BANDWIDTH,  CON- 
STANT GAIN  RECEIVER  FOR  USE  IN  IONOSPHER- 
IC SOUNDING  AT  30  MC/SEC,  by  Stuart  Bruce  Dunn. 


10  Oct  1954.  52  p.  TR-19;  Research  rapt.  EE220;  Contr. 

DA36-039-SC-56748. 

Order  from  LC  mi  $3.60,  ph  $9.30.  PB  127663 

Cornell  U.  School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 
A  DUPLEXER   FOR  A  PULSED  TRANSMITTER 
OPERATED  AT  FREQUENCIES  NEAR  30  MC/SEC, 
by  Gian-Carolo  Rumi,  2  Oct  1954.    33  p.    Techincal 
Report  18  (Research  report  EE  210.    Contr.  DA  36- 
039-SC-56748. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127662 

Thesis  for  Master  Degree. 

• 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
SIGNAL  CORPS  TUBE  ANALYSIS  PROGRAM.  1  May 
1955.    59  p.    Research  Report  EE  ':39.    Contr.  DA  36- 
039-SC-15342. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130769 


Contents: 
Section     I. 
Section    II. 


Envelope  Defects. 

Mechanical  Failures. 
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Order  from  LC  mi  $3.60,  ph  $9.30  PB  134211 

Ingeniors  Vetenskaps  Akademien  (Sweden). 
FRACTIONAL -SLOT  WINDINGS  FOR  THREE- 
PHASE  SYNCHRONOUS  MACHINES  AND  THEIR 
PROPERTIES  AT  LOAD,  by  Emil  Aim,  1957.    42  p. 
Electrical  Engineering  Series  Vol.  8  No.  3;  Acta 
Polytechnica  227  (1957). 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  134220 

Ingeniors  Vetenskaps  Akademien  (Sweden). 
GENERAL  PHYSICAL  LOWS  FOR  THE  ELECTRI- 
CAL FILTER  LADDER,  by  Torbern  Laurent,  1957. 
23  p.    Electrical  Engineering  Series  Vol.  8  No.  5; 
Acta  Polytechnica  231  (1957). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  134213 

Institute  for  The  Study  of  Rate  Processes,  U.  of 

Utah,  Salt  Lake  City. 
STRAIN  ELECTROMETRY,  by  Albert  G.  Funk  and 
Henry  Eyring,  30  Nov  1956.    79  p.    Technical  report. 
19  on  Contr.  N7onr -45101  and  N7onr -45103. 
Order  from  LC  nru  $4.50,  ph  $12.30  PB  129913 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
BOUNDS  ON  SCATTERING  PHASE  SHIFTS,  by  Larry 
Spruch,  May  1957.    29  p.  AFCRC-TN-57-483;  CX-30; 
Contr.  AF  19(604)1705.    AD  117247. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128763 

Institute  of  Mathematical  Sciences,  New  York   U., 

N.  Y. 
PROPAGATION  OF  ELECTROMAGNETIC  PULSES 
AROUND  THE  EARTH,  by  B.  R.  Levy  and  J.  B. 
Keller,  Feb  1957.  21  graphs.  AFCRC  TN  57-383, 
EM-102;   Contr.  AF  19(604)1717.    AD  117082. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128791 

Institute  of  Mathematical  Sciences.  New  York  U., 

N.  Y. 
THEORY  OF  ELECTROMAGNETIC  RESEARCH- 
ON  SOLUTIONS  OF  NONLINEAR  WAVE  EQUA- 
TIONS, by  J.  B.  Keller,  Apr  1957.   13  p.  MME-3; 
Contr.  DA  49-170-sc-2253. 
Order  from  LC  mi  $2.40.  "ph  $3.30  PB  128688 
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International  Resistance  Co.,  Philadelphia.  Pa. 
INDUSTRIAL   PREPAREDNESS  STUDY   FOR  PRE- 
CISION. HIGH  STABILITY  RESISTORS:  QUARTER- 
LY PROGRESS  REPORT.  JAN  1,  1957  to  MAR  31. 
1957.  by  William  F.  Stark.  21  p.  Contr.  DA  36-039 
sc  72726. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127493 

International  Resistance  Co..  Philadelphia,  Pa. 
INDUSTRIAL  PREPARDNESS  STUDY   FOR  PRE- 
CISION, HIGH  STABILITY  RESISTORS,  by  William 

F.  Stark  and  George  Hoopes.  30  June  1957.  24  p. 
Contr.  DA  -  36  -  039 -SC- 72726. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  129920 

Quarterly  Progress  Report. 

International  Resistance  Co..  Philadelphia,  Pa. 
RESISTORS.   FIXED,   HIGH  STABILITY,  INSULATED, 
by  Sidney  J.  Stein,  John  J.  Bohrer,  et  al,  15  July  1955. 
52  p.  Contr.  DA-36-039-SC-64665. 
Order  from  LC  mi  $3.60,  ph  $9.30  Ph  129891 

International  Resistance  Co.,  Philadelphia,  Pa. 
RESISTORS.   FIXED,   HIGH  STABILITY,  INSULATED, 
by  Sidney  J.  Stein,  John  J.  Bohrer,  15  Jan  1956.  41  p. 
Contr.  DA-36-039-SC-64665. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129893 

Third  Quarterly  Progress  Report. 

International  Resistance  Co.,  Philadelphia,  Pa. 
RESISTORS.   FIXED,   HIGH  STABILITY,  INSULATED, 
by  Sidney  J.  Stein  and  John  L.  Bohrer,  15  April  1955 
to  15  April  1956,  62  p.  Contr.  DA-36-039-SC-64665. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129894 

Johns  Hopkins  U.,  Baltimore,  Md. 
A  STUDY  OF  OSCILLATING  CIRCUITS  FOR 
TELEMETERING  SYSTEMS,  by  J.  W.  Gibson  et  al, 
Sept  1954.    143  p.  WADC  TR -54-408;  Contr. 
AF  33(616)153. 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  130930 

Kansas  U.,  Lawrence. 
RESEARCH  AND  DEVELOPMENT  STUDIES  OF 
ELECTRETS,  First  Quarterly  Progress  Report,  by 

G.  G.  Wiseman,  J.  R.  Beeler,  etc.,  30  Nov  1954.    33  p. 
Contr.  DA-36-039-SC-63111. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  127678 

Kansas  U..  Lawrence 
RESEARCH  AND  DEVELOPMENT  STUDIES  OF 
ELECTRETS.   FINAL  REPORT,  by  G.  G.  Wiseman 
and  J.  W.  Coffman.  30  Nov  1955.  82  p.  Contr.  DA36- 
039-SC-6311. 
Order  from  LC  mi  $4.80.  ph  $13.80  PB  128965 

Kansas  U.,  Lawrence. 
RESEARCH  STUDIES  ON  ELECTRETS.  First  Quar- 
terly Progress  Report,  by  Gordon  G.  Wiseman,  Gene 
Plaster,  et  al.    May  15,  1951.  29  p.  Contr.  DA-36- 
039-SC-5467. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127999 

Kansas  U.,  Lawrence. 
RESEARCH  STUDIES  ON  ELECTRETS.  SECOND 
QUARTERLY  PROGRESS  REPORT  MAY   15,  1951 


TO  AUG  15.  1951,  Contract  DA  36 -039 -SC- 5467,  by 
Gorden  Wiseman  and  Gene  Feaster,  15  Aug  1951. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128114 

Kansas  U.,  Lawrence. 
RESEARCH  STUDIES  ON   ELECTRETS,  3rd  QUAR- 
TERLY PROGRESS  REPORT,  by  N.  Baumann  and  R. 
Moon,  15  Nov  1951.    23  p.    Contr.  DA36-039-SC-5467. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127931 

Kansas  U.,  Lawrence. 
RESEARCH  STUDIES  ON    ELECTRETS.   FIFTH 
QUARTERLY  PROGRESS  REPORT,  by  N.  Baumann, 
Feb  15,  1952  to  May  15,  1952.   39  p.  Contr.  DA  36- 
039 -SC- 5467. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127643 

t 

Kansas  U.,  Lawrence 
RESEARCH  STUDIES  ON  ELECTRETS,  Tenth  Quar- 
terly Progress  Report,  by  G.  G.  Wiseman,  W.  R. 
Alexander,  et  al,  31  Aug  1953.  68  p.  Contr.  DA  36- 
039 -SC- 5467. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128194 

Kansas  U.,  Lawrence. 
RESEARCH  STUDIES  ON  ELECTRETS,  Thirteenth 
Quarterly  Progress  Report,  by  G.  G.  Wiseman.  D.  H. 
Byers,  et  al.  May  31,  1954.  47  p.  Contr.  DA  36-039- 
SC-5467. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127698 


Kansas  U.,  Lawrence. 
RESEARCH  STUDIES  ON  ELECTRETS.  Final  Report, 
by  G.  G.  Wiseman,  31  Aug  1954.  95  p.  Contr.  DA  36- 
039 -SC- 5467. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128195 

Keystone  Electronics  Co.,  Newark,  N.  J. 
TIGHTER  TOLERANCE  CR-18/U  CRYSTAL  UNITS. 
28  Feb  1957.    3  p.  Quarterly  Report.  Contr.  DA  36- 
039-SC-72691. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127686 

Kuthe  Labs.,  Inc.,  Newark,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  HYDRO- 
GEN THYRATRON  TUBES  TYPE  VC  1257.  by  A.  E. 
Gordon,  April  1-30.  1957.  2  p.  Report  No.  10.  Contr. 
DA  36 - 039 -SC- 70288. 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  128065 

> 
t 

Kuthe  Labs,  Inc.,  Newark,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  HYDRO- 
GEN THYRATRON  TUBES  TYPE  VC  1257.  by  A.  E. 
Gordon.  April  1,  1957  to  June  30,  1957.   13  p.  4th 
Quarterly  Progress  Report.  Contr.  DA  36-039-SC- 
70288. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132080 

Kuthe  Labs.,  Inc..  Newark,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  HYDRO- 
GEN THYRATHONS  TUBE  TYPE  VC  1257,  by  A.  E. 
Gordon,  Sept  1957.  4  p.  Report  No.  16,  for  period 
1  Oct- 31  Oct  1957.  Contr.  DA  36-039-SC-70288. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132757 
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Laboratory  for  Insulation  Research,  Mass.  Inst,  of 

Tech.,  CambridKe. 
ELECTRIC  BREAKDOWN  AND  CONDUCTION 
THROUGH  MYLAR  FILMS,  by  Y.  Inuishi  and  D.  A. 
Powers,  Dec  1956.  21  p.  TBI  112.  Conir.  Nonr-1841 
(10).  Contr.  DA-l-49-186-302-ORD(P)-334. 
Order  from  LC  mi  $2.70,  e*i  $4.80  PB  130731 


ph  $4.1 


Laboratory  for  Insulation  Research,  Mass.  Inst,  of 

Tech.,  Cambridge. 
PROGRESS  REPORT  XX,  bi  L.  R.  Schissler  and  R. 
Coelho.  Rept.  on  Contract  Nonr- 1841(10).  Dec  1956. 
47  p. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130605 


i 


Leece- Neville  Co.,  Cleveland.  Ohio. 
RECTIFIED  A.  C.  GENERATING  SYSTEM,  by 
William  Herridge,  Mar  1956.   14  p.  Contr.  DA  20- 
089-ORD-37210.    AD  99176. 
Order  from  LC  mi  $2,40,  p^  $3.30  PB  129365 


?ti  $3. 
djicts, 


Inc.,  Redwood  City, 


Levinthal  Electronic  Prodj 
Calif. 

ENERGY  DISSIPATION  ANp  ELECTRODE  EROSION 
IN  ARCS.  TECHNICAL  REPORT  NO.  1.  by  Harry  G 

^^^i'.?*"^^'  i956.  lOOp.  AFCRCTN-57-188.  Contr. 

AF  19  (604) -1856.    AD  117o{l. 

Order  from  LC  mi  $5.70,  ph  $15.30  PB  128254 


ditc 


Redwood  City, 


Levinthal  Electronic  Products,  Inc. 
Calif. 

HIGH  VOLTAGE  TRIGGERED  SPARK  GAP 
MODULATOR  SWITCH  PROGRAM,  by  Eli  M.  Gold- 
farb,  25  Feb  1957.   114  p.  Final  Report;  Levinthal 


Report  103;  AF  CRC  TR-57 

1856.    AD  117048. 

Order  from  LC  mi  $6.00.  ph 


165;  Contr.  AF  19(604) 


Magnavox  Co.,  Fort  Wayne,  Ind. 
INDUSTRIAL  PREPAREDNESS  STUDY  OF  ANODE 
GEL  BATTERY.  June  28,  1957.  84  p.  Contr.  DA-36- 
039 -SC -46627. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  130783 

Final  Quarterly  Report. 

Mallory.  P.  R.  &  Co.  Inc..  Tarrytown.  N.  Y. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  RM- 
650-R  CELL,  RM-42-R  CELL  &  BA-1282/U 
BATTERY  FINAL  AND  FOURTH  QUARTERLY  RE- 
PORT, by  R.  J.  Lee.  15  Mar  1957.  37  p.  RM-650-R; 
RM-42-R;  BA-1282/U;  Contr.  DA  -  36  -  039 -SC- 46637. 
Order  from  LC  mi  $3.00,  ph  $6.38  PB  127590 

Marathon  Battery  Co.,  Wausau,  Wis. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MAG- 
NESIUM BATTERIES  DRY  CELL  TYPE  BA-270/U- 
XM,  by  G.  H.  Schroeder,  7  Sept  1956.   10  p.  Contr 
DA-36-039-SC-66O81.  ^  f- 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  130253 

Marathon  Battery  Co.,  Wausau,  Wis. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MAG- 
NESIUM BATTERIES  DRY  CELL  TYPE  BA-270/U- 
XM,  by  G.  H.  Schroeder,  8  Sept  1956  to  7  Dec  1956. 
12  p.  Contr.  DA  36-039-SC-66081. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130029 

Marathon  Battery  Co..  Wausau,  Wis. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MAG- 
NESIUM BATTERIES,  DRY  CELL  TYPE  BA-270/U- 
XM.  by  George  H.  Schroeder,  Mar  7,  1957.   14  p. 
Contr  DA -36-039-SC-66081. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129922 


$18.30 


PB  130754        Ninth  Quarterly  Progress  Report. 


Lincoln  Lab.,  Mass.  Inst,  (^f  Techn.,  Lexington. 
COMMUNICATION  THROUGH  NOISY  RANDOM - 
MULTIPATH  CHANNELS,  by  G.  Turin,  May  14,  1956. 
106  p.  TR  116.  Contr.  AF  19(122)  458. 
Order  from  LC  mi  $5.70,  phi$  16.80  PB  130885 

Lincoln   Lab.,  Mass.  Inst. 'of  Tech.,  Cambridge 
GYROTROPIC  PERTURBATION  OF  A  WAVEGUIDE, 
by  V.  V.  Nikol'  skii.  Aug  1957.  29  p.  Contr.  AF  19 
(122)-458.    AD  133669. 
Order  from  LC  mi  $2.70,  phi  $4.80  PB  132095 

From  an  article  originally  appearing  in  Russian  in 
Radiotekh  i  Elektr  An  USSR  ^  157-172.  1957. 

Louisiana  State  U.,  Baton  RJouge. 
VOLTAGE  STEP  METHOD  FOR  THE  KINETIC 
STUDY  OF  FAST  ELECTRODE  REACTIONS,  by 
Wolf  Vielstich,  and  Paul  Delahay  July  1956.   10  p. 
Contr.  NONR  300(00). 


Order  from  LC  mi  $1.80,  ph 
Report  No.  24. 


$1.80 


McCord  Corp.,  Detroit,  Mith 
ALUMINUM  "TALKER"  HELMET 
April  1957.   27  p.    Contr.  DA 
Order  from  LC  mi  $2.70,  ph 


PB  127536 


,  by  W.  T.  Meredith 
19-129-qm-673. 
$4.80  PB  133901 


Marathon  Battery  Co.,  Wausau,  Wis. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  PAPER 
LINED  BATTERIES,   FOURTEENTH  QUARTERLY 
PROGRESS  REPORT,  by  Geo.  H.  Schroeder.  19  p. 
Contr.  DA 36 - 039 -SC- 30270, 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128160 

Period  26  Sept  to  25  Dec  1956. 

Marathon  Battery  Co.,  Wausau,  Wis. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  PAPER 
LINED  BATTERIES  TYPE  BA-270/U-XPL,  Fifteenth 
Quarterly  Progress,  by  George  H,  Schroeder,  Mar 
25,  1957.   19  p,  Contr.  DA -36-039-sc- 30270. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128014 

Massachusetts  Inst,  of  Tech.,  Cambridge 
RADAR  SIGNAL  INTENSITY  FROM  DIFFERENT 
LEVELS  IN  STEADY  SNOW,  by  R.  Wexler  and  P.  M. 
Austin,  Mar  1,  1954.   31  p.    RR  23;  Contr.  DA-36- 
039-SC-4265. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130856 

Material  Lab.,  New  York  Naval  Shipyard,  Brooklyn. 
RESEARCH  ON  METHODS  OF  SPECIFYING  THE 
NOISE  CANCELLING  CHARACTERISTICS  OF 
NOISE  CANCELLING  MICROPHONES,  by  L.  Levine 
and  J.  Hershkowitz.  30  April  1956.   14  p.  AD  109283 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133617 
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Material  Lab.,  New  York  Naval  Shipyard,  Brooklyn. 
RESEARCH  REPORT  ON  TRANSIENT  DISTORTION 
IN  LOUDSPEAKERS,  by  A.  L.  Seligson,  29  June  1956. 
31  p. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133615 

Mellon  Inst,  of  Industrial  Research.  Pittsburgh,  Pa. 
COMPUTER  COMPONENTS  FELLOWSHIP  No.  341. 
QUARTERLY  REPORT  No.  1  THIRD  SERIES,  by  J.  R. 
Bowman,  C.H.T.  Wilkins,  et  al.  Oct  1,  1956  to  Dec  31, 
1956.  71  p.  AFCRC  TN  57  193;  Contr.  AF  19  (604)- 
1959.   AD  117034. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  129597 

Mellon  Inst,  of  Industrial  Research,  U.  of 

Pittsburgh,  Pa. 
QUARTERLY  REPORT  NO.   4,  THIRD  SERIES  OF 
THE  COMPUTER   COMPONENTS  FELLOWSHIP  NO. 
347.  HIGH  TEMPERATURE  PRINTED  CIRCUITRY, 
by  G.  H.  Young,  C.  H.  T.  Wilkins,  et  al,  July  1-Sept 
30,  1957.  41  p.  AFCRC  TN  58-118.  Contr.  AF  19 
(604) -1959.   AD  146821. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133639 

Metals  Research  Lab.,  Brown  U.,  Providence,  R.  I. 
ULTRASONIC  ATTENUATION  PROPERTIES  OF 
SEMI-CONDUCTORS,  by  Rohn  Truell,  N.  D.  4  p. 
Contr.  DA -36-039-SC -52623. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128273 

Microwave  Associates,  Inc.,  Boston,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SUPER 
"X"  BAND  DIODES,  by  H.  Ellowitz  and  A.  Bruno, 
26  Dec  1956  to  25  Mar  1957.  22  p.  Eighth  Quarterly 
Progress  Report.  Contr.  DA -36-039-SC -66039. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128063 

Microwave  Lab.,  Stanford  U.,  Calif. 
ANALYSIS  OF  A   RESONANTCAVITY  MEASURE- 
MENT OF  THE  VELOCITY  OF  LIGHT,  by  D.  H. 
janney,  Oct  1956.   133  p.  AF  OSR  TN-56-325.  Contr. 
AF18(600)-1593.    AD  92501. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  129965 

Microwave  Lab.,  Stanford  U.,  Calif, 
DEVELOPMENT  OF  HIGH  POWER  TRAVELING - 
WAVE  AND  HYBRID  TUBES.  M.  Chodorow  and  E,  L. 
Ginzton.  Nov  1956.  20  p.  AF  CRC  TN-56-991.  Contr. 
AF19(604)-1924;ML  357,  AD  110191. 
Order  from  LC  mi  $2.40,  ph  $3,30  PB  128963 

Microwave  Lab.,  Stanford  U.,  Calif. 
DEVELOPMENT  OF  HIGH -POWER  TRAVELING- 
WAVE  AND  HYBRID  TUBES.  Feb  1958.   18  p.  AFCRC 
AFCRC  TN  57-965;  ML-6.  Contr.  (AF- 19(604) -1924. 
AD  133787. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133843 

Microwave  Lab.,  Stanford  U.,  Calif. 
RESEARCH  IN  HIGH-POWER  BEAM  TUBES,  by  E. 
L,  Binzton  and  M.  Chodorow,  Dec  1956,   16  p.  AF  CRC 
TN-56-973;ML-378.  AD   110164. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128967 

Scientific  repxjrt  No.  6  for  period  15  Sept  to  15  Dec 
1956. 

Contents:    1.  Investigation  of  the  properties  of  con- 
nected-ring structures  for  use  in  traveling  wave 
Cubes.    2.   Experimental  studies  of  space-charge 


effects  in  gridless  klystrons.    3.  Electron- velocity 
spectrograph  project. 

Microwave  Lab.,  Stanford  U.,  Calif. 
RESEARCH  IN  HIGH-POWER  BEAM  TUBES,  by  M. 
Chodorow  and  E.  L.  Binzton,  Apr  1957.   16  p. 
Scientific  Report-9.  ML  Report-389.  AFCRC  TR 
57-175.  Contr.  A F  19  (604) -1494,    AD  117088. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130447 

Microwave  Lab.,  Sunford  U.,  Calif. 
THEORY  OF  A  MOLECULAR  OSCILLATOR,  by  J. 
C.  Helmer.  June  1956.    32  p.  ML  311;  Contr.  DA-36- 
039-SC-71178.   AD  103566. 
Order  from  LC  mi  $3.00,  ph  $6,30  PB  133582 

Microwave  Lab,,  Stanford  U,,  Calif, 
A  TRAVELING-WAVE  FREQUENCY  MULTIPLIER, 
by  David  J.  Bates,  April  1957,   124  p.  Contr,  N6onr- 
25123,  Contr.  AF33(600)  27784,  ML  R  381, 
Order  from  LC  mi  $6.30.  ph  $19.80  PB  128278 

Microwave  Lab.,  Sunford  U.,  Calif. 
VELOCITY  DISTRIBUTION  OF   ELECTRONS  IN 
GAP-MODULATED  ELECTRON  BEAMS,  by  Perry  B. 
Wilson,  Feb  1958,  112  p.  Scientific  Report  No.  1. 
AFCRC  TN  58-102.  ML  438.  Contr,  AF  19  (604)- 
1930,    AD  146799, 
Order  from  LC  mi  $6,00,  ph  $18.30  PB  133837 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y, 
ANALYSIS  OF  THE  DOUBLES  MAGNETIC- 
AMPLIFIER  CIRCUIT  WITH  SIMULATED  EDDY- 
CURRENT  EFFECT,  by  D,  Doody,  18  Sept  1956. 
32  p.  R-517-56;  Contr.  Nonr-839(05). 
Order  from  LC  mi  $3.00,  ph  $6,30  PB  128770 

Microwave  Research  Inst,,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y, 
AN  ANALYSIS  OF  THE   FULL  WAVE  MAGNETIC 
AMPLIFIER  CIRCUIT.  Tadashi  Kikuchi,  30  Oct  1956. 
47  p,  PIB-460;  Contr.  Nonr -839  (05). 
Order  from  LC  mi  $3.30,  ph  $7,80  PB  129649 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y, 
BROAD  BAND  UHF  AMPLIFIER   FOR  ANTENNA 
MULTIPLEXING,  by  S.  Greenblatt,  3  July  1956.  19  p, 
RADC  TN-56-364,  R-508-56  PIB438.  Contr.  AF-30 
(602) -1448.  AD  97843. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129876 

Microwave  Research  Inst..  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
A  CLASS  OF  ALTERNATIVE  MODAL  REPRESEN- 
TATIONS FOR  UNIFORM  WAVEGUIDE  REGIONS, 
by  H.  M.  Altschuler  and  L.  O.  Goldstone.  27  Feb  1957. 
30  p.  R-557-57;  PIB  485;  AFCRC  TN-57-368;  Contr. 
AF  19(604)2031.    AD  117062. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128044 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  New  York 
DELAY  CHARACTERISTICS  OF  BASIC  STRIP 
TRANSMISSION  LINE  STRUCTURES,  by  U  Coltun 
and  E.  N.  Torgow,  13  Mar  1956,  24  p,  RADC  IN 
56-264.   PIB-402.   R-472-56.  Contr.  AF-30  (602) -98. 
AD  99013. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130701 
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Microwave  Research  Inst..!  Polytechnic  Insl.  of 

Brooklyn.  N.  Y. 
A  GENERAL  THEORY  OF  WIDEBAND  MATCHING 
WITH  DISSIPATIVE  4-POLE$.  by  R.  LaRose  and  H.  j. 
Carlin,  17  Feb  1953.  42  p.  PlB-247.  Conir.  Nonr-292 
(00);  MRI-R-308-53.    AD  29B0. 
Order  from  LC  mi  $3.30.  phi  $7.80  PB  130797 

Microwave  Research  Insl.,!  Polytechnic  Inst,  of 

Brooklyn.  N.  Y. 
IMPEDANCE  OF  A  HORIZONTAL  POST  IN  A 
THROUGH  WAVEGUIDE,  PAjRT  II,  by  Machio 
Suzuki.  19  Nov  1956.  40  p.  NIRI  R-529-56.  PIB-459. 
Contr.  AF- 19(604) -2031.  AFICRC-TN-56-988. 
AD  110188. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127883 

Microwave  Research  Inst.  J  Polytechnic  Inst,  of 
Brooklyn,  N.  Y. 
IMPEDANCE  OF  A  TUNING  POST  IN  A  CLOSED 


GUIDE  AND  A  HORIZONTA 
GUIDE,  by  Michio  Suzuki,  30 
56;   PIB  458;  AF  CRC  TN  56 
(604)-2031.  AD  110187. 
Order  from  LC  mi  $2.70,  ph,  $4.80 


.  POST  IN  A  THROUGH 
Oct  1956.  27  p.  R-528- 
-987;  Contr.  AF  19 


PB  128045 


Microwave  Research  Institute  Polytechnic  Institute 

of  Brooklyn,  New  York. 
LEAKY  WAVE  ANTENNAS.  I:  RECTANGULAR 
WAVEGUIDES,  by  L.  O.  Goldstone  and  A.  A.  Oliner. 
11  Aug  1957.  52  p.  R-606-57;  PIB-534;  Contr.  AF 
19(604)2031.  AFCRC-TN-58U11.  AD  146810. 


Order  from  LC  mi  $3.60,  ph|  $9.30 


PB  133638 


Microwave  Research  Inst. 

Brooklyn,  N.  Y. 
MICROWAVE  STRIP  LINE 
E.  N.  Torgow,  2  April  1956. 
R-476-56;   PIB-406;   Contr 
AD  97731. 
Order  from  LC  mi  $3.60,  ph 


Polytechnic  Inst,  of 

fflLTER  PROGRAM,  by 
58  p.  RADC  TR-56-87; 
AiF  30  (602)  980. 


$9.30 


PB  130199 


Polytechnic  Inst,  of 


Microwave    Research  Insp, 

Brooklyn,  N.  Y. 
MULTISECTION  MICROWAtE  TERMINATING 
STRUCTURES,  by  Louis  Coltun,  24  April  1957. 
R-573-57;  PIB  501;  AF  OSR 
18  (603) -105.  AD  132357. 
Order  from  LC  mi  $3.60,  ph 


TN-57-286;  Contr, 


51  p. 
AF- 


$9.30 


PB  128803 


Microwave  Research  Inst.    Polytechnic  Inst,  of 

Brooklyn.  N.  Y. 
A  TRANSIENT  ANALYSIS  OIf  A  BISTABLE  MAG- 
NETIC AMPLIFIER,  by  Altei-i  Aronowiu,  10  July 
1957.  49  p.  R-592-57;  PIB-5J20;  Contr.  AF  18(600) 
1505;  AF  OSR  TN-57-593.  ^D  136579. 
Order  from  LC  mi  $3.30,  p^  $7.80  PB  132303 

Microwave  Research  Inst.    Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
TRANSIENT  ANALYSIS  OFJSECOND  ORDER  FLIP- 
FLOPS,  by  L.  M.  VaUese.  28  Sept  1956.  22  p.  MRI 
R-513-56;  Contr.  NONR-839|(15). 
Order  from  LC  mi  $2.70,  pH  $4.80  PB  128732 


Microwave  Research  Inst 

Brooklyn,  N.  Y. 
TRANSIENT  BEHAVIOR  OF 
WAVE  MAGNETIC  AMPLIF 


Polytechnic  Inst,  of 

THE  IDEAL  FULL- 
ER CIRCUIT,  by  T. 


Kikuchi,  30  Oct  1956.   13  p.  Research  Report  R-531- 

56;  PIB  461;  Contr.  Nonr-839  (05). 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  129504 

Minneapolis -Honeywell  Regulator  Co.,  Minn. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  GER- 
MANIUM POWER  TRANSISTOR  x  H25,  by  John  P. 
Podolinsky,  30  April  1957.  42  p.  Contr.  DA-36-039- 
SC- 66044. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  127879 

Minnesota  U.,  Minneapolis. 
SURVEY  AND  EVALUATION  OF  POWER  SOURCES 
SYSTEMS  PART  V.  CHEMICAL  COMPONENTS 
(BATTERIES),  by  Robert  C.  Brasted  and  Newman  A. 
Hall,  15  Sept  through  1  Dec  1955.  67  p.  Contr.  DA- 
36  -  039  -  SC  -  56649 . 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130476 

Monroe  Calculating  Machine  Company,  Inc., 

Orange,  N.  J. 
RESEARCH  AND  DEVELOPMENT  OF  MINL\TURE 
PRINTED  CIRCUIT  CONNECTORS,  by  F.  M.  Raddin. 
28  p.  AF  CRC  TR  57-168;  Contr.  AF  19(604) -1737. 
AD  117.065. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133630 

Final  report. 

National  Aeronautical  Establishment,  Canada. 
A  VOLTAGE  REFERENCE  SYSTEM  FOR  USE 
WITH  GALVANOMETERS  IN   FLIGHT  TESTING,  by 
D.  F.  Daw,  May  1957.  23  p.  LR-191. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128795 

National  Co..  Inc.,  Maiden,  Mass. 
ATOMIC  FREQUENCY  STANDARD,  by  R.  T.  Daly 
and  E.  F.  Grant,  15  Sept  1956.  73  p.  Contr.  NONR 
1707(00). 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  129882 

Naval  Air  Development  Center,  Johnsville,  Pa. 
DEVELOPMENT  OF  IMPROVED  ELECTRONIC 
EQUIPMENT  RADIO  FREQUENCY  INTERFERENCE 
SUSCEPTIBILITY  REQUIREMENTS,  by  G.  Lamelza, 
26  Apr  1957.  92  p.  NADC  EL  N-5699. 
Order  from  LC  mi  $5.40.  ph  $15.30  PB  130643 

Naval  Air  Development  Center,  Johnsville,  Pa. 
ELECTRONIC  EQUIPMENT  COOLING  BY  SIMUL- 
TANEOUS HEAT  AND  MASS  TRANSFER,  by  A.  R. 
Saltzman  and  P.  T.  Plizak.  18  June  1957.  60  p.  NADC 
EL-56106. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130791 

Naval  Air  Development  Center,  Johnsville,  Pa. 
PROBLEMS  OF  RADIO  INTERFERENCE  MEASURE- 
MENTS, by  William  Jarva,  11  Feb  1955.    45  p. 
NADC-EL-N54149. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  127633 

Naval  Air  Development  Center,  Johnsville,  Pa. 
SIMULTANEOUS  HEAT  AND  MASS  TRANSFER  AND 
ITS  APPLICATION  TO  AIRBORNE  ELECTRONIC 
COOLING.  A.  Saltzman,  4  May  1956.   30  p.  NADC  EL 
N56-26. 
Order  from  LC  mi  $2.40,  ph  $4.80  PB  128640 
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Naval  Air  Development  Center,  Johnsville,  Pa. 
TFCHNIQUES  FOR  THE  MEASUREMENT  OF 
SRJRIOUS  RADIATIONS  AND  HARMONICS  FROM 
TRANSMITTERS,  by  William  Jarva.  12  May  1955. 
nn    NADC  EL  N-5506. 
ird^r  from  LC  mi  $2.40.  ph  $3.30  PB  130642 

Naval  Air  Test  Center,  Patuxent  River,  Md. 
EVALUATION  OF  THE  900  TO  10.500  MC  PRD 
SIGNAL  GENERATOR -RECEIVER  FOR  ANTENNA 
PATTERN  MEASUREMENTS,  by  D.  B.  Decker,  24 
Sept  1957.  21  p.  ET  315-239. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130992 

Naval  Air  Test  Center,  Patuxent  River.  Md. 
SCALE  MODEL  RF  ANTENNA  RADIATION  RANGE 
FOR  FREQUENCIES  IN  THE  REGION  OF  1000  MC. 
REPORT  NO.  1,  FINAL  REPORT,  by  C.  H.  Duerfeldt, 
6  Nov  1956.  23  p.  ProJ.  EL  41086;  Serial  ET315-229. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129432 

Naval  Ordnance  Lab.,  Corona,  Calif. 
A  METHOD  FOR  AMPLITUDE  ANALYSIS  OF 
VIBRATION  DATA,  by  J.  B.  Whiteley,  10  Jan  1956.   18 
p.  TM  65-100. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128223 

Naval  Ordnance  Lab.,  Corona,  Calif.  : 

MULTICHANNEL  HIGH-FREQUENCY  RESPONSE    •^ 
TELEMETER.   INTERIM  REPORT,  by  H.  S. 
McGaughan  and  J.  M.  Sacks,  Nov  1955.  10  p.  TM  73-2. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  128832 

Naval  Ordnance  Lab..  Corona,  Calif. 
MULTICHANNEL  WIDE-BAND  TELEMETERING 
OF  VIBRATION  DATA,  May  1956.  Technical  Memo- 
randum 73-7.  3  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127645 

Naval  Ordnance  Lab.,  Corona,  Calif. 
RAPID  REDUCTION  OF  TELEMETRIC  DATA,  by 
E.  D.  Heberling.  July  1956.   11  p.  NOL  Corona-TM- 
73-11. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128724 

Naval  Ordnance  Lab.,  Corona,  Calif. 
TRANSISTORIZED  TIME  MULTIPLEXER   FOR 
TELEMETERING,  by  I.  M.  Sacks  and  E.  R.  Hill,  July 
1956.  19  p.  TM  73-12. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128723 


Naval  Ordnance  Lab.,  White  Oak,  Md. 
BASIC  EXPERIMENTAL  STUDIES  OF  THE  MAG- 
NETIC FIELD  FROM  ELECTROMAGNETIC 
SOURCES  IMMERSED  IN  A  SEMI -INFINITE  CON- 
DUCTING MEDIUM,  by  M.  B.  Kraichman.  1  Oct  1956. 
21  p.  NAVORD  4374. 
Order  from  LC  mi  $2.70.  ph  $4.80.  PB  129511 

Naval  Ordnance  Lab.,  White  Oak.  Md. 
A  COMBINED  SIMPLE  AND  ELECTRO-MECHANI- 
CAL R.M.S.   LINE-VOLTAGE  REGULATOR,  by 
Albert  D.  Krall,  George  Schohan,  etc..  4  Nov  1957. 
18  p.  NAVORD  5756. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133872 


Naval  Ordnance  Lab.,  White  Oak,  Md. 
DIELECTRIC  INTEGRATOR  AND  DELAY  MECH- 
ANISM XD-IA,  by  B.  L.  Snavely,  25  Oct  1956.   26  p. 
NAVORD  4243. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130736 

Naval  Ordnance  Lab..  While  Oak,  Md. 
THE  NOL  XS-2A  MULTIPLE  POLARITY  COINCI- 
DENCE CORRELATOR,  prepared  by  John  C.  Munson, 
4  Sept  1956.  47  p.  NAVORD  3712. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129510 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
RELIABILITY  IN  COMMUNICATIONS  SYSTEMS,  by 
George  H.  Weiss,  June  1957.  18  p.  NAVORD  5664. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133874 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  GRID-CLAMPED  DELAY  MULTIVIBRATOR, 
A  SIMPLE  PULSE  GENERATOR,  by  R.  B.  Purcell, 
1  Dec  1956.   19  p.  NOTS  1521;  NAVORD  5294. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130832 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
SPECTROGRAPHIC  AND  PHOTOGRAPHIC  TESTS  OF 
GLOW  LAMPS  FOR  RECORDING  PURPOSES,  by 
C.  L.  Evans,  1  Apr  1956.   14  p.  NOTS  144,  NAVORD 
5242. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130651 

Naval  Research  Lab.,  Washington,  D.  C. 
AN  AID  TO  THE  CALCULATION  OF  ELECTRIC 
FIELD  STRENGTHS  IN  THE  INTERFERENCE  RE- 
GION, by  H.  J.  Peake,  13  Jan  1948.   142  p.  NRL  R 
3222. 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  129185 

Naval  Research  Lab.,  Washington,  D.  C. 
ALKALINE  STORAGE  BATTERIES:  A  PRELIMINARY 
INVESTIGATION  OF  THE  IRON -NEGATIVE -PLATE 
CHARACTERISTICS,  by  Guy  W.  Work,  10  Dec  1951. 
16  p.  NRL  3881. 
Order  from  LC  mi  $2.40,  ph  $3,30  PB  129426 

hiaval  Research  Lab.,  Washington,  D.  C. 
ALKALINE  STORAGE  BATTERIES  A  CRITICAL 
EVALUATION  OF  THEIR  CHARACTERISTICS,  by 
A.  L.  Pitman,  31  Jan  1950.  44  p.  NRL  3618. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129418 

Naval  Research  Lab.,  Washington,  D.  C. 
ALKALINE  STORAGE  BATTERIES:   FACTORS 
AFFECTING  THE  HYDROGEN  EVOLUTION  OF 
NICKEL-IRON  BATTERIES  WHILE  STANDING 
CHARGED,  by  A.  L.  Pitman,  9  Nov  1951.  24  p.  NRL 
3877. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129424 

Naval  Research  Lab.,  Washington,  D.  C. 
AN  AMPLITUDE-DISTRIBUTION  ANALYZER,  by 
A  mo  M.  King,  29  Dec  51.  23  p.  NRL  3890. 
Order  frorp  LC  mi  $2.70,  ph  $4.80  PB  129143 

Naval  Research  Lab.,  Washington.  D.  C. 
AMPLITUDE  LIMITERS,  by  E.  Toth,  26  Oct  1948. 
25  p.  NRL-R-3375. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129301 
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Naval  Research  Lab.,  Washington,  D.  C. 
THE  BEHAVIOR  OF  TH$  KLYSTRON  AMPLIFIER 
AS  AN   ELECTRONIC  PIfASE- SHIFTING   ELEMENT, 
by  Irwin  D.  Oiin,  30  Nov  051.   11  p.  NRL  3895. 
Order  from  LC  nni  $2.40^  ph  $3.30  PB  129144 

Naval  Research  Lab.,  Washington,  D.  C. 
BIBLIOGRAPHY  OF  ANTIeNNA  REPORTS,  by  Antenna 
Research  Section,  July  1^47.  58  p.  NRL  R-3122. 
Order  from  LC  mi  $3.60^  ph  $9.30  PB  129160 

Naval  Research  Lab.,  Washington,  D.  C. 
CALCULATION  OF  EXXJBLY  CURVED  REFLEC- 
TORS FOR  SHAPED  BEAMS,  by  A.  S.  Dunbar,  3  Nov 
1947.   23  p.  NRL  R-3193, 
Order  from  LC  mi  $2.70^  ph  $4.80  PB  129180 


Naval  Research  Lab., 
CHARACTERISTICS  OF 
CXKB  FREQUENCY  SHI 
ER  EQUIPMENT,  by  R.  W 
NRL  R-3072. 
Order  from  LC  mi  $3.00i  ph  $6.30 


Vashington,  D.  C. 
EXPERIMENTAL  MODEL 
■T  RECEIVER  CONVERT- 
.  Zeek,  Apr  1947.  34  p. 


PB  129415 


Naval  Research  Lab.,  Washington,  D.  C. 
COMPARISON  OF  METHODS  OF  PARALLEL 
OPERATION  OF  AIRCRi^  FT  GENERATORS  IN  AN 
ELECTRICAL  SYSTEM,  by  B.  G.  Bingham,  23  Dec 
1946.  48  p.  NRL  E-3035. 


Order  from  LC  mi  $3.30 


ph  $7.80 


PB  129272 


Naval  Research  Lab.,  Washington,  D.  C. 
CONVERGING  LENS  DlSLECTRIC  ANTENNAS,  by 


F.  E.  Boyd,  29  Dec  1950 
Order  from  LC  mi  $2,40 


13  p.  NRL  Report  3780. 
ph  $3.30  PB  129137 


Naval  Research  Lab.,  Washington,  D.  C. 
DEMODULATORS  FOR  MODULATED  REPETITIVE 
PULSES,  by  J.  P.  Spalding  and  A.  E.  Hastings,  June 
1947.   22  p.   NRL  R-3129- 
Order  from  LC  mi  $2.7a  ph  $4.80  PB  129162 

Naval  Research  Lab.,  Washington,  D.  C. 
DEVELOPMENT  AND  PERFORMANCE  OF  A 
RATIO -TYPE  F  M  DETECTOR  AS  APPLIED  TO 
THE  MODEL  RDO  RECEIVING   EQUIPMENT,  by 
D.  R.  Maxson,  3  Nov  194^.   27  p.  NRL  R-3194. 
Order  from  LC  mi  $2.70i  ph  $4.80  PB  129181 
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Naval  Research  Lab.,  Washington,  D.  C. 
DEVELOPMENT  OF  ME^^HOD  OF  OBTAINING  A 
UNIFORM  ABRASION  T$ST  FOR  AIRCRAFT 
ELECTRICAL  CABLE,  \*/  William  A.  Ritchie,  3  Feb 
1948.   14  p.  NRL  E-3228, 
Order  from  LC  mi  $2.40L  ph  $3.30  PB  129186 


Naval  Research  Lab., 
DEVELOPMENT  OF  A 
CATOR   LIGHT,  by  J.  D. 
7  p.  NRL  E-3295. 
Order  from  LC  mi  $1.80^  ph  $1.80 


'  Vashington,  D.  C. 
SHOCK  RESISTANT  INDI- 
^aynsworth,  9  June  1948. 


Naval  Research  Lab. 
DEVELOPMENT  OF  A 
VERTER  UNIT  FOR  THjE 
RECEIVING  EQUIPMEN 
Morgan,  22  June  1948.  3{ 
Order  from  LC  mi  $3.00. 


PB  129289 


Washington,  D.  C. 
yHF  FREQUENCY  CON- 
AN/MRK-4  TELEMETER 

,  by  P.  T.  Steve  and  K.  A. 

p.  NRL  R-3324. 

ph  $6.30  PB  129293 


Naval  Research  Lab.,  Washington,  D.  C. 
DEVELOPMENT  OF  AN  IMPROVED  RADIO- 
FREQUENCY- FILTER  SYSTEM,  FOR  MODEL 
RDZ/RDZ-1  RECEIVING  EQUIPMENT,  n.d.  19  p. 
NRLR-3127. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130101 

Naval  Research  Lab.,  Washington,  D.  C. 
DEVELOPMENT  OF  ANTENNAS  FOR  USE  WITH 
RINK  VERIFICATION  SYSTEM.  A.  M.  Winzerner. 
24  Sept  1947.   11  p.  NRL  R-3179. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129177 

Naval  Research  Lab.,  Washington,  D.  C. 
DEVELOPMENT  OF  FREQUENCIES  FOR  Xa 
FREQUENCIES  BAND,  by  R.  G.  Fellers,  May  1947.  13 
p.  NRL  R-3089. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129149 

Naval  Research  Lab.,  Washington,  D.  C. 
DIELECTRIC -GUIDE  ANTENNAS   FOR  AIRCRAFT, 
by  F.  E.  Boyd  and  D.  H.  Russell,  19  Oct  1951.    55  p. 
NRL  Report  3814. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129139 

Naval  Research  Lab.,  Washington,  D.  C. 
DIRECTION   FINDER  BAND  WIDTH  REQUIRE- 
MENTS, by  S.  F.  George,  1  Oct  1947.  44  p.  NRL 
R- 3182 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129178 

Naval  Research  Lab.,  Washington,  D.  C. 
A  DYNAMIC  STANDING-WAVE  INDICATOR,  by 
P.  J.  Allen,  June  1947.  9  p.  NRL  R-3110. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129157 

Naval  Research  Lab.,  Washington,  D.  C. 
ELECTROMAGNETIC  WAVE  PROPAGATION  IN  A 
COMPOSITE  MEDIUM  PRELIMINARY  REPORT,  by 
W.  S.  Ament,  10  Feb  1948.   15  p.  NRL  R-3238. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129187 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  ELECTRON  WAVE  TUBE,  A  NOVEL  METHOD 
OF  AMPLIFICATION  AND  GENERATION  OF  MI- 
CROWAVE ENERGY,  by  A.  V.  Haeff,  24  June  1948. 
16  p.  NRL  R-3306. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129291 

Naval  Research  Lab.,  Washington,  D.  C. 
ELECTROSTATIC  DEFLECTION  SYSTEMS  FOR 
PLAN  POSITION  INDICATORS,  by  Edward  V.  Phillips, 
22  Aug  1947.   15  p.  NRL  R-3161. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129173 

Naval  Research  Lab.,  Washington,  D.  C. 
ELECTROSTATIC  DEFLECTION  SYSTEMS  FOR 
PLAN  POSITION  INDICATORS-II,  by  C.  B.  Dobbie, 
11  Oct  1948.   11  p.  NRL  R-3367. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129300 

Naval  Research  Lab.,  Washington,  D.  C. 
EQUIPMENT   FOR   MEASUREMENT  OF  RADAR 
AREA  OF  V-2  ROCKET,  by  D.  L.  Ringwalt  and  W. 
F.  Main,  June  1947.   12  p.  NRL  R-3109. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129156 

Naval  Research  Lab.,  Washington.  D.  C. 
THE  EQUIVALENT  SELECTIVITY  OF  TRANS- 
FORMER COUPLED  LOOP-ANTENNA  INPUT 
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aRCUITS,  by  S.  V.  Fratianni,  13  May  1949.   14  p. 

NRL  R-3464. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  129308 

Naval  Research  Lab.,  Washington,  D.  C. 
EXPERIMENTALLY  DETERMINED  CHARACTER- 
ISTICS OF  CYLINDRICAL  SLEEVE  ANTENNAS,  by 
A.  W.  Walters  and  L.  C.  Huffman,  13  Sept  1948.  65  p. 
NRL  R-3354. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129296 

Naval  Research  Lab.,  Washington,  D.  C. 
FACTORS  INFLUENCING  THE  DESIGN  OF 
VIRTUAL  PPI  REFLECTOSCOPES,  by  C.  A.  Smith, 
16  Sept  1948.  22  p.  NRL  R-3356. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130102 

Naval  Research  Lab.,  Washington,  D.  C. 
FIELD  METHOD  OF  AMPLITUDE  BALANCE 
CHANGES  OF  LORAN  RECEIVERS  AND  THE 
EFFECT  ON  OPERATION,  by  A.  E.  Craig  and  J.  W. 
Brogden,  Oct  1946.  49  p.  NRL  3024. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129270 

Naval  Research  Lab.,  Washington,  D.  C. 
FIXED  AND  VARIABLE  FREQUENCY  OSCILLA- 
TORS WITH  IMPROVED  FREQUENCY  STABILITY, 
by  J.  M.  eager  and  J.  M.  Headrick,  May  1947.  9  p. 
NRL  R-3082. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129148 

Naval  Research  Lab.,  Washington,  D.  C. 
A  GRAPHICAL  METHOD  FOR  COMPUTING  SHORT 
IMPEDANCE  MATCHING  TRANSFORMERS,  by  C.  B. 
Barker,  5  Jan  1948.   13  p.  NRL  R-3215. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129182 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  IMAGE- INT ENSIFIER  MEMORY  TUBE,  by 
S.  T.  Smith,  11  Aug  1950.  25  p.  NRL  3718. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129421 

Naval  Research  Lab.,  Washington,  D.  C. 
AN  IMPROVED  CRYSTAL  CONTROLLED  PRES- 
ELECTOR AND  1-F  AMPLIFIER   FOR  225-400 
MC  RECERTION.  by  R.  P.  Smith,  7  Oct  1948.  52  p. 
NRL  R-3366. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129298 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  INPUT  AND  OUTPUT  ADMITTANCES  OF  THE 
6AG5  TUBE  IN  THE  V.H.F.  RANGE,  by  E.  H. 
Hurlburt,  n.d.,  50  p.   NRL  R-3054. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129276 

Date  is  1946  or  later 

Naval  Research  Lab.,  Washington,  D.  C. 
INTERFERENCE  ANALYSIS  OF  100  PRIMARY 
COMMUNICATION  CHANNELS  AND  GUARD 
CHANNELS  225-400  Mc  (MAR-RDZ  EQUIPMENTS), 
by  Andrew  W.  Walters,  May  1947.  31  p.  NRL  R-3051. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129274 

Naval  Research  Lab.,  Washington,  D.  C. 
INTERFERENCE  ANALYSIS  OF   100  PRIMARY 
COMMUNICATION  CHANNELS  AND  GUARD 
CHANNEL,  225-400  Mc(RDR- MAR  EQUIPMENTS), 


by  Andrew  W.  Walters,  June  1947.  28  p.  NRL 

R-3052. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  129275 

Naval  Research  Lab.,  Washington,  D.  C. 
INVESTIGATION  AND  ANALYSIS  OF  "CAPTURE 
EFFECT"  IN  F-M  AND  A-M  COMMUNICATION 
SYSTEMS,  by  R.  W.  Zeek,  18  Feb  1949.  57  p.  NRL 
R-3432. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129305 

Naval  Research  Lab.,  Washington,  D.  C. 
AN  INVESTIGATION  AND  ANALYSIS  OF  THE 
RADIATION  SPECTRUM  OF  THE  MODEL  TDP-1 
LORAN  TRANSMITTER,  by  A.  W.  Coven  and  J..W. 
Brogden,  29  Mar  1948.   11  p.  NRL  R-3269. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129285 

Naval  Research  Lab.,  Washington,  D.  C. 
INVESTIGATION  OF  CHARACTERISTICS  OF 
MODEL  CXKQ  RADIO  CONTROL  EQUIPMENT 
FOR  NAVAL  AIR  STATION  CONTROL  TOWERS, 
by  C.  R.  Neth,  Jan  1947.  66  p.  NRL  3043. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129273 

Naval  Research  Lab.,  Washington,  D.  C. 
AN  INVESTIGATION  OF  HIGH  RESOLUTION 
RADAR  PHENOMENA  PART  II.   HIGH-SPEED 
OSCILLOSCOPY,  by  Neil  L.  Davis,  10  Nov  1949.  26 
p.  NRL  3568. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129417 

Naval  Research  Lab.,  Washington,  D.  C. 
INVESTIGATION  OF  NON-LINEAR  RECEIVING 
CIRCUITS  UNDER  TWO  SIGNAL  CONDITIONS,  by 
W.  E.  W.  Howe  and  R.  W.  Zeek,  Nov  1949.  32  p. 
NRL  R-3460. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129307 

Naval  Research  Lab.,  Washington,  D.  C. 
A  MAGNETIC  AMPLIFIER  CONTROL  UNIT  FOR 
CONSTANT  FREQUENCY,  by  H.  G.  Schafer  and  L.  J. 
Johnson.  27  June  1949.  56  p.  NRL  E-3482. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129310 

Naval  Research  Lab.,  Washington,  D.  C. 
A  MICROWAVE  ICONOSCOPE,  by  O.  A.  Tyson  and 
T.  K.  Burton  28  Feb  1949.   12  p.  NRL  R-3425. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129306 

Naval  Research  Lab.,  Washington,  D.  C. 
A  MINIATURE  MICROWAVE  PULSED-TRIODE 
OSCILLATOR,  by  D.  O.  Collup,  20  May  1949.   19  p. 
NRL  R-3469. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129309 

Naval  Research  Lab.,  Washington,  D.  C. 
MINIATURE  S-BAND  TELEMETERING  TRANS- 
MITTER FOR  GUIDED  MISSILES,  by  V.  J.  Guethlen 
and  A.  J.  Stecca,  16  Feb  1948.   13  p.  NRL  R-3241. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129281 

Naval  Research  Lab.,  Washington,  D.  C. 
A  MODEL  TECHNIQUE  FOR  THE  MEASUREMENT 
OF  THE  RADAR  CHARACTERISTICS  OF  TAR- 
GETS, by  David  L.  Ringwalt.  29  June  1951.   18  p. 
NRL  3800. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129423 
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Naval  Research  Lab..  VVashington,  D.  C. 
A   NETWORK  PERFORMANCE  ANALYZER,  by  C. 
F.  White  and  L.  A.  Marzetta,  30  Mar  1948.  9  p. 
NRL  R-3272. 
Order  from  LC  mi  $1.80, 


ph  $1.80 


PB  129286 


Naval  Research  Lab..  Mfashington,  D.  C. 
NOTES  ON  DEVELOPMENT  OF  SYSTEM  FOR 
COMMON  ANTENNA  WOHKING  (230  TO  390  Mc)'.  by 
L.  G.  Rol*ins  and  Oscar  llJorgorden.  Jun  1947.  35  p 
NRL  R-3058. 


Order  from  LC  mi  $3.00,  ph  $6.30 


Naval  Research  Lab..  V 
PANORAMIC  RECEIVER 


PB  129277 


ashington,  D.  C. 
THRESHOLDS.  H. 


M. 


Beck  and  W 

R-3336. 

Order  from  LC  mi  $2.40, 


R.  Faust,  17  fug  1948.    17  p.  NRL 

ph  $3.30  PB  129294 


Naval  Research  Lab.,  Washington,  D.  C. 
PRELIMINARY  DESIGN  OF  THE  DIRECTION 
FINDER  UNIT  FOR  THE  AN/SPR-4  SUBMARINE 
EQUIPMENT,  by  FredericI:  Harris  and  John  R. 
G ruber.  June  1947.   20  p.  NRL  R-3115 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129159 


Naval  Research  Lab 
A   PROTECTIVE  CIRCUIT 
GENERATOR  SYSTEMS. 
1948.   22  p.   NRL  E-3387. 
Order  from  LC  mi  $2.70.  bh  $4.80 


Washington,  D.  C. 

FOR  AIRCRAFT  D.  C. 
M.  Trobovich,  19  Nov 


ty 


PB  129302 


Naval  Research  Lab.,  wlshington.  D.  C. 
PULSE  SHAPE  IN  THE  L^RAN  SYSTEM,  by  A.  W. 
Coven,  June  1947.   10  p.  nAl  R-3099. 
Order  from  LC  mi  $1.80,  bh  $1.80  PB  129153 

Naval  Research  Lab..  Washington,  D.  C. 
RADAR  AREA  MEASUREMENTS  V-2  ROCKETS, 
by  F.  C.  Macdonald,  9  Jan  i948.  23  p.  NRL  R-3220. 
Order  from  LC  mi  $2.70,  fih  $4.80  PB  129184 

Naval  Research  Lab..  Washington,  D.  C. 
RAPID  IMPEDANCE  MATCHING  WITH  A  VARIABLE 
ASYMMETRICAL  IRIS,  by  VI.  D.  Adcock.  June  1947. 
12  p.  NRL  R-3126. 
Order  from  LC  mi  $2.40,  ih  $3.30  PB  129161 

Naval  Research  Lab.,  Washington.  D.  C. 
REDUCTION  OF  CROSS  MODULATION  AT  DAJ 
STATIONS  BY  THE  USE  OF  ANTENNA  COUPLING 
TRANSFORMERS,  by  R.  L.  Haskins  and  M.  L. 
Musselman  Aug  1946.    32  p,   NRL  R-3156. 
Order  from  LC  mi  $3.00.  p^i  $6.30  PB  129170 

i 

Naval  Research  Lab.,  Wajshington,  D.  C. 
AN  S-BAND  SWEEP  GENERATOR  AND  TEST  SET. 
by  J.  H.  Kluck,  29  Apr  1952J  9  p.  NRL  3986. 
Order  from  LC  mi  $1.80,  ph  $1.80.  PB  129428 

Naval  Research  Lab.,  Wajshington,  D.  C. 
SHIPBORNE  RADAR   FIRE  CONTROL  FROM  THE 
SYSTEM  VIEWPOINT,  by  Rbbert  M.  Page  and  John  B. 
Trevor.  Jr.,  May  1947.   18  ±  NRL  R-3091. 
Order  from  LC  mi  $2.40,  pfi  $3.30  PB  129151 


Naval  Research  Lab., 
SINGLE  TUBE  HARMONIC 
by  H.  H.  Grimm,  Sept  1947 
Order  from  LC  mi  $2.40, 


Washington,  D.  C. 

GENERATOR  DESIGN, 
14  p.  NRL  R-3i66. 
pp  $3.30  PB  129175 


Naval  Research  Lab.,  Washington.  D.  C. 
SLIDING  CONTACTS  AT  HIGH  ALTITUDES: 
EXPERIMENTAL  SYSTEM  FOR  CARBON  BRUSH 
INVESTIGATIONS.  Elise  F.  Harmon,  23  Sept  1947. 
18  p.  NRL  E-3176. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129176 

Naval  Research  Lab.,  Washington,  D.  C. 
SOME  SERVO  SYSTEM  SINUSODIAL  STUDIES,  by 
C.  F.  White,  22  June  1948.  9  p.  NRL  3303. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129290 

Naval  Research  Lab.,  Washington,  D.  C. 
SOME  THEORETICAL  CONSIDERATIONS  IN  THE 
DESIGN  OF  DIRECTIONAL -NULL -TYPE  ANTEN- 
NAS, by  C.  V.  Parker,  1  Aug  1947.   31  p.  NRL R -3162. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129174 

Naval  Research  Lab.,  Washington,  D.  C. 
SPECTRAL  EMISSIVITY  AND  ELECTRON   EMIS- 
SION CONSTANTS  OF  THORIA  CATHODES 
FORMED  BY  CATAPHORESIS.  by  T.  E.  Hanley, 
12  Aug  1947.   16  p.  NRLR-3157. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129171 

Naval  Research  Lab..  Washington.  D.  C. 
STEADY -STATE  ANALYSIS  OF  AIRCRAFT  D.  C. 
GENERATORS,  by  E.  S.  Van  Valkenburg,  June  1947. 
18  p.  NRL  E-3130. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129163 

Naval  Research  Lab.,  Washington,  D.  C.  s 

A  SUBMARINE  RADIO  RESCUE  BUOY,  by  F.  C. 
Kahler,  20  June  1949.  9  p.  NRL  R-3490. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129311 

Naval  Research  Lab.,  Washington,  D.  C. 
TECHNIQUES  FOR   ELECTRONIC  CONTROL  OF 
UHF  OSCILLATORS,  by  John  K.  Steckel,  4  Jan  1951. 
11  p.  NRL  3784. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129138 

Naval  Research  Lab.,  Washington,  D.  C. 
TESTS  OF  200  MEGACYCLE  ECHO  BOXES  AND 
IMPROVEMENTS  IN  MODEL  OAA-2,  by  Walter  J. 
Brinks,  7  Jan  1948.   16  p.  NRL  R-3218. 
Order  LC  mi  $2.40,  ph  $3.30  PB  129183 

Naval  Research  Lab..  Washington,  D.  C. 
THEORETICAL  NOTES  ON  A  METHOD  OF  COM- 
MON ANTENNA  WORKING  IN  THE  HIGH  FRE- 
QUENCY BAND,  by  L.  R.  White.  22  Nov  1950.   19  p. 
NRL  3760. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129136 

Naval  Research  Lab.,  Washington,  D.  C. 
THEORY  AND  DESIGN  OF  RESONANT  TRANS- 
FORMER-COUPLED LOOP  ANTENNA  INPUT 
SYSTEMS  FOR  VLF  RECEPTION,  by  S.  V.  Fratianni, 
28  April  1958.  34  p.  NRL  R-3281. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129287 

Naval  Research  Lab.,  Washington,  D.  C. 
THEORY  AND  PROBLEMS  OF  RADAR  VISIBILITY: 
INTENSITY -MODULATED  SCOPES,  by  Clifford  T. 
Morgan,  14  Apr  1952.  22  p.  JHU  Report  166-1-148; 
Contr.  N5ori  16601;  NRL- 3965. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129147 
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Naval  Research  Lab.,  Washington,  D.  C. 
TIME  SEQUENTAL  FREQUENCY  INDICATORS,  by 
H  M.  Beck,  30  Mar  1950.   15  p.  NRL  3644. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129134 

Naval  Research  Lab.,  Washington,  D.  C. 
VARIABLE  SPEED  CONSTANT   FREQUENCY  AL- 
TERNATES, by  E.  L.  Brancato,  5  Sept  1947.   16  p. 
NRL  E-3169. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130103 

Naval  Research  Lab.,  Washington,  D.  C. 
VERTICAL  PATTERNS  OF  CYLINDRICAL  SLEEVE 
ANTENNAS,  by  A.  W.  Walters  and  L.  C.  Huffman. 
2  Feb  1949.  28  p.  NRL  R-3411. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129304 

Naval  Research  Lab.,  Washington,  D.  C. 
A  WIDE-RANGE  LOOK -THROUGH  RECEIVER,  by 
I.  H.  Page  and  R.  E.  Ellis,  July  1947.  14  p.  NRL 
R-3087. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129150 

Navy  Electronics  Lab.,  San  Diego,  Calif. 
DECODING  MATRIXATRON  DEVELOPMENT,  by 
C.  H.  Cash  and  W.  R.  Dawirs,  June  1955.  31  p.  NEL 
R605. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133864 

Navy  Experimental  Diving  Unit,  Naval  Gun  Factory, 

Washington,  D.  C. 
SUBJECTIVE  AND  ARTICULATION  TEST  OF  DEEP 
AND  SHALLOW  WATER  DIVERS  COMMUNICATION, 
byW.F.Searle,  19 Aug  1957.  41  p.  Research  rpt.  1-58. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  1304.33 

Navy  Underwater  Sound  Lab.,  Fort  Trumbull,  New 

London,  Conn. 
RESPONSE  OF  ELECTRICAL  PROJECTORS  TO 
TRANSIENT  EXCITATION  BY  CONDENSER  DIS- 
CHARGE, by  Harvey  A.  Alperin,  22  Nov  1955.    25  p. 
USL  Technical  Memo.  1150-82-55. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128081 

Navy  Underwater  Sound  Reference  Lab..  Orlando.  Fla. 
DIMENSIONS  OF  TEST  TANKS  FOR  UNDERWATER 
TRANSDUCER  MEASUREMENTS,  by  Robert  J. 
Bobber,  23  Aug  1956.   18  p.  RR  39. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128395 

New  Mexico  College  of  A  and  M.  A.,  State  College. 
INTERFERENCE  PHENOMENA  IN  A  CIRCULAR 
WAVEGUIDE  CONTAINING  A  COAXIAL  FERRITE 
CYLINDER  OF  FINITE  LENGTH,  by  Ralph  Dressel, 
Jan  1958.  46  p.  AFOSR  TN  58-135;  Contr.  AF 
18(600) -1597.   AD  152162. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  133792 

New  York  U..  N.  Y. 
A  STUDY  OF  THE  GENERATION  AND  DETECTION 
OF  ELECTROMAGNETIC  WAVES  IN  THE  MILLI- 
METER WAVE  REGION,  1  Mar  1957.  34  p.  Scientific 
Report  No.  7.  AFCRC-TN-57-359;  Contract  A F  19 
(604) -1115.  AD  117053. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128737 

New  York  U.,  N.  Y. 
A  STUDY  OF  THE  GENERATION  AND  DETECTION 
OF  ELECTROMAGNETIC  WAVES  IN  THE  MILLI- 


METER WAVE  REGION,  by  J.  H.  Rohrbaugh,  1  Dec 
1957.  23  p.  Scientific  Report  No.  1.  for  Sept  1  to 
Nov  30,  1957.  AFCRC  TN  58-119;  Contr.  AF 
19(604) -2673.  AD  146824. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133634 

New  York  U.  Coll  of  Engineering,  N.  Y. 
SUPPLEMENTARY  NOTES  ON  EVALUATION  AND 
OPTIMIZATION  OF  DIGITAL  COMMUNICATION 
SYSTEMS.  PART  II.  First  Scientific  Report,  15  Jan- 

15  Apr  1957.  88  p.  AF  CRC  TN-57-355;  Contract 
19(604) -1964.  AD  117047. 

Order  from  LC  mi  $4.80,  ph  $13.80  PB  128736 

Notre  Dame  U.,  Indiana 
ANALYSIS  OF  ELECTRICAL  NON -LINEAR  ELE- 
MENTS AND  CIRCUITS:   ESPECIALLY  PHASE 
PLANE  ANALYSIS,  by  H.  E.  Ellithom,  and  R.  C. 
McCollum,  Dec  1955.  82  P.  WADC  TN-55-487; 
Contr.  AF  33(616)2354. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129634 

Office  of  Naval  Research,  Washington,  D.  C. 
AUTOMATIC   ELECTRONIC  RECORDING  INTER- 
FEROMETER PART  I:  DESIGN  AND  CONSTRUC- 
TION, by  Raymond  Jonnard,  Aug  1956.   109  p. 
Contr.  Nonr- 1516(00). 
Order  from  LC  mi  $5.70,  ph  $18.80  PB  128087 

Final  Technical  Report  on  work  done  at  Paterson 
General  Hospital,  N.  J. 

Ohio  State  U.,  Columbus. 
A  HIGH- PER VEANCE  ELECTRON  GUN  OF 
TOROIDAL  DESIGN,  by  Walter  E.  Hoovler,  May  1957. 
28  p.  AF  OSR  TN-57-334;  Contr.  AF  18(600) -980. 
AD  132403. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129585 

Ohio  State  U.  Research  Foundation,  Columbus. 
BACK -SCATTERING  FOR  ARBITRARY  ANGLES  OF 
INCIDENCE  OF  PLANE  ELECTROMAGNETIC 
WAVE  ON  A  PERFECTLY  CONDUCTING  SPHEROID 
WITH  SMALL  ECCENTRICITY,  by  Y.  Mushiake, 

16  Apr  1956.  50  p.  OSURF  662-3;  Contr.  DA  36-039 
SC  70174. 

Order  from  LC  mi  $3.60,  ph  $9.30  PB  130466 

Ohio  State  U.  Research  Foundation.  Columbus 
THE  BACK -SCATTERING   FROM  A  CIRCULAR 
LOOP,  by  R.  G.  Kouyoumjian.  30  Apr  1956.  37  p. 
OSURF  662-5;  Contr.  DA-36-039-SC-70174. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130578 

Ohio  Sute  U.  Research  Foundation,  Columbus 
EFFECT  OF  A  HALF-PLANE  SHEET  UPON  THE 
RADIATION  PATTERN  OF  A  DOLPH-TCHEBYS- 
CHEFF  ARRAY,  by  R.  I.  Bamett,  Jr.,  C.  T.  Tai. 
15  Nov  1956.  15  p.  AFCRC  TN  56-953;  Contr.  AF 
19(604) -1725.  AD  110146. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127490 

Ohio  State  U.  Research  Foundaticm,  Columbus 
ELECTROMAGNETIC  WAVE-GUIDING  ON 
CORRUGATED  AND  PERIODIC  SURFACES,  by  C.  T. 
Tai  and  R.  Justice,  1  Dec  1956,  11  p.  Final  Engineer- 
ing Report  1  Feb  to  30  Nov.  Contr.  AF  19(604) -1725; 
AFCRC  TR-56-177.  AD  110147. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128125 
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Ohio  State  U.  Research  Foundation,  Columbus 
IMPEDANCE  OF  A  CYLINDRICAL  ANTENNA 
BASED  ON  A  REFINED  VARIATIONAL  CALCULA- 
TION, by  R.  I.  Bamett.  Jr..  31  May  1956.  23  p. 
OSURF  662-7;  Contr.  DA-36-039-SC-70174. 
Order  from  LC  mi  $2.70.. ph  $4.80  PB  130581 

Ohio  State  U.  Research  Foundation,  Columbus 
AN  INDOOR  ECHO-AREA  MEASURING  SYSTEM,  by 
J.  Upeon  and  J.  N.  Mines.  I  Nov  1956.   12  p.  Report 
612-11.  RADC-TN-57-62}  Contr.  AF  30(635)2811. 
AD  114303. 


Order  from  LC  mi  $2.40. 
Errata  sheet  as  p.  (10). 


ph  $3.30 


PB  129610 


Ohio  State  U.  Research  Foundation,  Columbus 
A  METHOD  OF  PRODUCING  BROADBAND  CIRCU- 
LAR  POLARIZATION   EMPLOYING  AN  ANISO- 
TROPIC DIELECTRIC,  by  H.  S.  Kerschbaum  and 
Sinclair  Chen.  16  July  1954.  21  p.  OSURF  662-2; 
Contr.  DA -36-039-SC- 70174. 
Order  from  LC  mi  $2.70.  iph  $4.80  PB  130579 

Ohio  State  U.  Research  Foundation,  Columbus. 
PREDICTION  OF  TRANSIENT  COMPONENT  TEM- 
PERATURES AND  THEIR  EFFECTS  ON  THE  LIFE 
OF  BLAST-COOLED  ELEXJTRICAL  ENGINES,  by 
W.  Robinson  and  J.  R.  Ma/field,  April  1956.   109  p. 
WADC  TN-56-122;  Contr.,  A F  33(038)19842. 
AD  110417. 
Order  from  LC  mi  $5.70.  ph  $16.80  PB  129591 

Oklahoma  A.  and  M.  Coli.  Research  Foundation. 

Stillwater. 
RESEARCH  DIRECTED  TOWARD  •'ENGINEERING 
SERVICES  AND  RESEARCH  IN  INSTRUMENTA- 
TION CIRCUITRY",  Marvin  T.  Edmison,  July  1957. 
19  p.  Final  Technical  Report;  AFCRC  TR-57-214; 
Contr.  A F  19(604) -363.  AD  133689. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130750 

Olin  Mathieson  Chemical  Corp.,  New  Haven,  Ctonn. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  PAPER 
LINED  BATTERIES  TYPE  BA-270/U-XPL,  Fifteenth 
Progress  Report,  by  S.  J.  Wajnowski,  31  Mar  1957. 
12  p.  Contr.  DA-36-039-S<|:-30266. 
Order  from  LC  mi  $2.40,  t)h  $3.30  PB  128200 

Olin  Mathieson  Chemical  Corp.,  New  Haven,  Conn. 
PAPER -LINED  BATTERIES  TYPE  BA-270/U-XPL 
INDUSTRIAL  PREPAREDNESS  STUDY.   16th  PROG- 
RESS REPORT,    1  MAR   1957    TO  31  MAY  1957.  by 
S.  M.  Wajnowski,  June  195/j.  16  p.  Contr.  DA-36- 
039-SC- 30266. 
Order  from  LC  mi  $2.40.  Jh  $3.30  PB  129407 

Owens-Illinois  Glass  Co,,  Toledo,  Ohio. 
DEVELOPMENT  AND  FABRICATION  OF  INORGAN- 
IC SANDWICH  RADOMES.  by  George  L.  Kalousek 
and  Richard  B.  Dence,  Apr  1954.  39  p.  WADC  TR 
54  197;  Contr.  AF  33(600) -22323.  AD  39670. 
Order  from  LC  mi  $3.00.  |fh  $6.30  PB  133914 

Pacific  Semicoockictors,  Inc.,  CXilver  City,  Calif. 
DIFFUSED- FUNCmON  SIUCON  HIGH-SPEED 
COMPUTER  DIODES,  by  S.  H.  Barnes  and  P.  H. 


Dimbech,  Feb  1957  to  30  Apr  1957.  41  p.  Contr. 

DA  -  36  -  039 -SC- 70274. 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  130636 

Fourth  quarterly  Progress  Report. 

Philco  (3orp.,  Philadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SUR- 
FACE-ALLOY SILICON  TRANSISTORS.  THIRD 
QUARTERLY  PROGRESS  REPORT.  63  p.  Covers 
period  1  Dec  1956  to  28  Feb  1957.  Contr.  DA36- 
039 -SC- 72686. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128768 

Philco  (3orp.,  Philadelphia,  Pa. 
TRANSISTOR  CIRCUITRY  FOR  DIGITAL  DATA 
HANDLING:  PART  I.  by  W.  H.  Foster.  7  Feb  1957. 
87  p.  AFCRC-TR  57-171;  Contr.  AF  19(604) -1586. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  128338 

Philco  Corp..  Philadelphia,  Pa. 
TRANSISTOR  CIRCUITRY   FOR  DIGITAL  DATA 
HANDLING:  PART  II,  by  W.  H.  Foster,  7  Feb  1957. 
65  p.  AFCRC-TR -57 -172;  Contr.  AF- 19(604) -1586. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128339 

Physical  Science  Lab.,  New  Mexico  Coll.  of  A.  and 

M.  A.  State  College. 
580/600  MC  NOTCH -EXCITED  FIN  ANTENNA  FOR 
AEROBEE-HI  ROCKET,  by  C.  C.  Post,  9  July  1957. 
21  p.  AF  CRC  TN  57-203;  Contr.  AF  19  (604) -409. 
AD  113613. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129662 

Physical  Science  Lab.,  New  Mexico   Coll.  of  A  and 

MA,  State  College. 
FINAL  REPORT  FOR  CONTRA (JT  AF  19(604) -409, 
by  Harold  D.  Smith,  26  Aug  1957.   lip.  AF  CRC  TR 
57-221;  Contr.  AF  19  (604) -409.  AD  133808. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130746 

Physical  Science  Lab.,  New  Mexico  Coll.  of  A.  and 

M.  A.,  State  College. 
SPLIT-MISSILE  ANTENNA,  by  Harold  D.  Smith, 
1  July  1957.  27  p.  Scientific  Report  No.  6.  Contr. 
AF19(604)-409;  AFCRC  TN-57-204.  AD  113614. 
Order  from  LC  mi  $2.70,  ph  $4.80.  PB  129663 

Pickard  and  Bums,  Inc.,  Needham,  Mass. 
THE  IMPROVEMENT  OF  SIGNAL-TO-NOISE 
RATIOS  OF  THE  COZI  EQUIPMENT,  by  W.  Kostecki, 
9  Aug  1957.  8  p.  Interim  status  report,  AFCRC  TN 
57-763;  Contr.  AF  19  (604)- 1502.  AD  133703. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130448 

Polytechnic  Research  and  Development  Co.,  Inc., 

Brooklyn,  N.  Y. 
INDUSTRIAL  PREPAREDNESS  STUDY  FOR  PRECI- 
SION HIGH  STABILITY  RESISTORS,  by  Clifford  T. 
Graham,  16  Aug  1957.    17  p.  Contr.  DA 36 -039- SC- 
72730. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129919 

Fourth  Quarterly  Progress  Report. 

Princeton  U.,  N.  J. 
TRANSITION  PROBABILITIES  FOR  THE  ROTATING 
MORSE  OSCILLATOR  WITH  AN  EXPONENTIAL 
DIPOLE  MOMENT,  by  David  Garvin,  5  Feb  1958. 
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6  p.  AF  OSR  TN  58-95;  Contr.  AF  18(600)-134. 

AD  148144. 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  133760 

Purdue  Research  Foundation,  Lafayette,  Ind. 
HIGH  POWER  COAXIAL  LINE  PULSE  NOISE 
GENERATORS  FOR  THE  FREQUENCY  RANGE 
FROM  1000  TO  3000  MEGACJ^CLES,  by  R.  H. 
George  and  E.B.  Hunt,  31  May  1956.  65  p.  RADC  TN- 
56-309;  Contr.  AF  .30(602) -402.  AD  97764. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130428 

Purdue  Research  Foundation,  Lafayette,  Ind. 
A  STUDY  AND  INVESTIGATION  OF  MICROWAVE 
NOISE  SOURCES,  by  R.  H.  George  and  H.  J.  Heim, 
31  May  1956.  31  p.  Final  Report;  RADC  TR-56-88; 
Contr.  AF  30(602)  402.  AD  97734. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130197 

Radiation  Lab.,  Johns  Hopkins  U.,  Baltimore,  Md. 
SOME  FUNDAMENTAL  PROPERTIES  OF  DIELEC- 
TRIC IMAGE  LINE,  by  S.  P.  Schlesinger  and  D.  D. 
King,  Dec  1956.   129  p.  AF  CRC-56-195;  Contr. 
AF19( 604) -1559.  AD  98814. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  127973 

Radio  Corp.  of  America,  Harrison,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY.  LOW- 
NOISE  TRAVELING  WAVE  AMPLIFIER,  by  M. 
Nowogrodzki,  30  Sept  1956.   10  p.  Quarterly  Prog- 
ress Report  No.  1,   1  July  to  30  Sept  1956. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128106 

Radio  Corp.  of  America,  Harrison,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY.  LOW -NOISE 
TRAVELING -WAVE  AMPLIFIER,  by  M.  Nowogrodzki 
Mar  1957.  31  p.  Quarterly  Progress  Report  No.  3 
i  Jan  to  1  Mar  1957. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128116 

Radio  Corp.  of  America,  Harrison,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY.  LOW-NOISE 
TRAVELING  WAVE  AMPLIFIER,  by  M.  Nowogrodzki, 
Quarterly  Progress  Report  No.  4,  1  Apr  1951  to 
1  June  1957.  24  p.  Contr.  DA  36-039-SC- 72733. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130613 

Rayovac  Co.,  Madison,  Wis. 
LOW  TEMPERATURE  TYPE,   DRY  BATTERIES 
BA-2000  SERIES  INDUSTRIAL  PREPAREDNESS 
STUDY.  FINAL  REPORT,  by  Harold  H.  Spengler, 
30  Dec  1955.  74  p.  Contr.  DA  36-039-SC -30280. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  130423 

Rayovac  Co.,  Madison,  Wis. 
PAPER-LINED  BATTERIES  TYPE  BA-270/U-XPL. 
INDUSTRIAL  PREPAREDNESS  STUDY.  FINAL 
TECHNICAL  REPORT,  by  R.  F.  Udell,  31  Dec  1955. 
36  p.  Contr.  DA -36-039-SC -30269. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130425 

Raytheon  Mfg.  Co.,  Newton,  Mass. 
FEASIBILITY  STUDY  OF  DIFFUSED  SEMICON- 
DUCTOR DEVICES.   FINAL  REPORT  ON  SILICON 
VIDEO  AMPLIFIER  (DEVICE  25),  by  Barbara  Griffin. 
1  Jan  to  1  May  1957.  69  p.  Contr.  DA-36-039-SC- 
72710. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  129412 


Raytheon  Mfg.  Co..  Newton,  Mass. 
INVESTIGATION  OF  EMISSIVE  MATERIALS  FOR 
ELECTRON  TUBES,  by  C.  J.  Bardsley  and  F.  T.  Hill, 
31  Mar  1957.  41  p.  AFCRC  TN  57-358;  Contract  AF 
19  (604) -1822.  AD  117052. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128324 

Raytheon  Mfg.  Co.,  Newton,  Mass. 
TRANSISTORS  AND  AUTOMATIC  MACHINERY  FOR 
THEIR  MANUFACTURE.  INDUSTRIAL  PREPARED- 
NESS STUDY.  QUARTERLY  REPORT  NO.  6,  28  June 
to  28  Sept  1956.  94  p.  Contr.  DA  36-039-SC -66038. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128144 

Raytheon  Mfg.  Co.,  Newton,  Mass. 
TRANSISTORS  AND  AUTOMATIC  MACHINERY  FOR 
THEIR  MANUFACTURE.  INDUSTRIAL  PREPARED- 
NESS STUDY.    QUARTERLY  REPORT  NO.  7.  28 
Sept  1956  to  28  Dec  1956,  by  Barbara  Griffin.  69  p. 
Contr.  DA -36-039-SC -66038. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129406 

Redstone  Arsenal,  Huntsville,  Ala. 
THE  EFFECTS  OF  NON -LINEAR  CIRCUIT  ELE- 
MENTS ON  NOISE  SPECJTRA.  by  E.  Pieruschka, 
1  Nov  1956.  39  p.  OML  R  2R18F. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129513 

Redstone  Arsenal,  Huntsville,  Ala. 
PRODUCTION  ENVIRONMENTAL  TESTING,  by 
Robert  Lusser,  Nov  1957,  4  p.  graphs. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132547 

Remington  Rand  Univac  Div.,  Sperry  Rand  Corp. 
FINAL  ENGINEERING  REPORT  CONTRACTT  AF  19 
(604) -1376,  Feb  1957.  90  p.  AFCRC  TR  56-191; 
Contr.  19  (604) -1376.  AD  110194. 
Order  from  LC  mi   $4.80,  ph  $13.80  PB  128330 

Report  on  extending  the  frequency  range  of  magnetic, 
transistor  and  transistor  core  amplifiers. 

Remington  Rand  Univac  Div.,  Sperry  Rand  Corp., 

Philadelphia,  Pa. 
INVESTIGATION  OF  TRANSISTOR  AND  TRANSIS- 
TOR/MAGNETIC-CORE CIRCUITRY  FOR  HIGH 
SPEED  DIGITAL  COMPUTER  APPLICATIONS,  by 
H.  J.  Gray  and  D.  M.  Lipkin,  30  Apr  1956.  64  p. 
AFCRC-TN-56-184;  Contr.  AF  19  (604)-1376. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129466 

Remington  Rand  Univac  Div..  Sperry  Rand  Corp.. 

Philadelphia,  Pa. 
SERIES  PULSE  MAGNETIC  AMPLIFIERS,  by  R.  D. 
Tarrey  and  A.  L.  Krell,  1  Feb  1951.  63  p.  AFCRC 
TN  56-186;  AF  19(604) -1376.   AD  110190. 
Order  from  LC  mi  $3.90,  ph  $  10.80  PB  129481 

Scientific  Report  No.  3. 

Research,  Inc.,  Hopkins,  Minn. 
COMPARISON  OF  RADIOSONDE  AND  MICROWAVE 
REFRACTOMETER  IN  RADIO  PROPAGATION 
STUDY,  by  M.  M.  Mitchell.  45  p.  WADC  TR  55  81; 
Contr.  AF  33(616)85.  AD  76797. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133922 
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Research,  Inc.,  Minneapolis,  Minn. 
DEVELOPMENT  OF  A  IJN|TIZED  STATISTICAL 
ACCELEROMETER  AND  RECORD  ASSEMBLY,  by 
H.  C.  Johnson,  Aug  1954.  55  p.  WADC  TR  55-14; 
Contr.  AF  33(600) -26175.  AD  65354. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133916 

Research,  Inc.,  Hopkins,  Minn. 
A  STUDY  OF  HEAT  REQUIREMENTS  FOR  ANTI- 
IQNG  RADOME  SHAPES  WITH  DRY  AND  WET 
SURFACES,  by  W.  L.  Torgeson  and  A.  E.  Abramson, 
Sept  1953.   135  p.  AF  WADC  TR  53-284;  Contr. 
AF  33(616) -85.    AD  25909. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  133692 

Research  Lab.  of  Electronics,  Maes.  Inst,  of 

Tech.,  Cambridge. 
NOISE  IN  ELECTRON  BEAMS,  by  Charles  Fried, 
2  May  1955.  46  p.  TR  294. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  133854 

Research  Lab.  of  Electronics.  Mass.  Inst,  of  Tech., 

Cambridge.  | 

QUARTERLY  PROGRESS  REPORT,  by  G.  G.  Harvey, 
et  al.  15  Jan  1956.   169  p.  Contr.  DA  36-039-SC- 
42607. 
Order  from  LC  mi  $7.80,  J>h  $25.80  PB  133741 

Research  Lab.  of  Electmnics,  Mass.  Inst,  of  Tech., 

Cambridge. 
QUARTERLY  PROGRESS  REPORT,  by  J.  B.  Wiesner, 
et  al,  15  Apr  1956.   135  p.  Contr.  DA  36-039-SC- 
42607. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  133740 

Research  Lab.  of  Electronics,  Mass.  Inst,  of 

Tech.,  Cambridge. 
QUARTERLY  PROGRESS  REPORT,  by  J.  A.  Stratton 
and  A.  G.  Hill,  15  Oct  1946;  58  p.  Contr.  W-36-039- 
SC-32037.  I 

Order  from  LC  mi  $3.60,  ph  $9.30  PB  130333 

Research  Lab.  of  Electrcinics,  Mass.  Inst,  of 

Tech.,  Cambridge. 
QUARTERLY  PROGRESS  REPORT,  by  J.  A.  Stratton 
and  A.  G.  Hill,  15  Jan  1947j  101  p.  Contr.  W -36-039- 
SC- 32037.  I 

Order  from  LC  mi  $5.70,  ph  $16.80  PB  130335 

Research  Lab.  of  Electrdnics,  Mass.  Inst,  of 

Tech.,  Cambridge.  j 

QUARTERLY  PROGRESS  REPORT,  by  J.  A.  Stratton 
and  A.  G.  Hill.  15  Apr  1941    92  p.  Contr.  W. -36-039- 
SC-32037. 
Order  from  LC  mi  $5.40,  ifh  $15.30  PB  130334 

Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech., 

Cambridge.  j 

QUARTERLY  PROGRESS  REPORT,  by  J.  A.  Stratton 
and  A.  G.  Hill,  15  July  194"^.    65  p.  Contr.  W-36-039- 
SC- 32037.  I 

Order  from  LC  mi  $3.90,  J>h  $10.80  PB  130336 

Research  Lab.  of  Electronics,  Mass.  Inst,  of 

Tech.,  Cambridge. 
QUARTERLY  PROGRESS  REPORT,  by  J.  A.  Stratton 
and  A.  G.  HUl,  15  Oct  1947,    57  p.  Contr   W -36-039- 
SC- 32037. 
Order  from  LC  mi  $3.60,  j^h  $9.30  PB  130338 


Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech,, 

Cambridge. 
QUARTERLY  PROGRESS  REPORT,  by  J.  A.  Stratton 
and  A.  G.  Hill,  15  Jan  1948.  71  p.  Contr.  W-36-039- 
SC- 32037. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  130337 

Research  Lab.  of  Electronics.  Mass.  Inst,  of 

Tech.,  Cambridge. 
QUARTERLY  PROGRESS  REPORT,  by  J.  B.  Wiesner 
and  G.  G.  Harvey.  15  Apr  1957.   178  p.  Contr.  DA  36- 
039-SC-64637. 
Order  from  LC  mi  $8.10,  ph  $27.30  PB  133404 

Roger  White  Electron  Devices,  Inc.  Haskell,  N.  J. 
ELECTRONIC  PHASE  SHIFTER   EMPLOYING  HIGH 
FREQUENCY  GAS  DISCHARGE  TECHNIQUES,  by 
R.  H.  Geiger  and  P.  Parzen,  30  Oct  1956.  48  p.  Scien- 
tific Report  No.  1.  AF  CRC  TN-56-969;  Contr.  AF 
19  (604) -1592.  AD  110162. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128216 

Rome  Air  Development  Center,  N.  Y. 
AIR   FORCE  COMMUNICATIONS  EQUIPMENT:  A 
LOOK  INTO  THE  FUTURE,  by  Joseph  H.  Vogelman, 
Mar  1958.   15  p.  RADC  TN  58-96.  AD  148676. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133710 

Rome  Air  Development  Center,  N.  Y. 
AIR   FORCE  GROUND  ELECTRONIC  EQUIPMENT 
RELIABILITY  IMPROVEMENT  PROGRAM,  by  J.  J. 
Naresky,  July  1957.  32  p.  RADC  TN  57-244. 
AD  131152. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129518 

Rome  Air  Development  Center,  N.  Y. 
ALPHA-NUMERIC  CHARACTER  READER,  by  W.  P. 
Stone,  June  1956.   18  p.  RADC  TN  56-194.  AD  103237. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129890 

Rome  Air  Development  Center,  N.  Y. 
DESIGN  CHARACTERISTICS  OF  HIGH  POWER  RF 
DUMMY  LOADS  IN  SILICONE  BOND,  by  Eric  H. 
Winkler,  May  1957.  57  p.  RADC  TR-57-5. 
AD  114219. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128055 

Rome  Air  Development  Center,  N.  Y. 
DESIGN  OF  A  HIGHLY  MOBILE  VHF-UHF  DIREC- 
TIONAL ANTENNA  ARRAY  (DIPOLAR ADOME),  by 
Albert  A.  Ondrejka  and  Mark  Rudensey,  Mar  1958. 
74  p.  RADC  TR  58-30.  AD  148635. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133705 

Rome  Air  Development  Center,  N.  Y. 
FIRST  ARTICLE  APPROVAL  OF  ELECTRON  TUBE 
TYPE  (KLYSTRON)  L-3035,  by  Roger  O.  Convertino, 
Mar  1957.  72  p.  RADC  TR  57-60.  AD  97.900. 
Order  from  LC  mi  $4.50,  ph  $12.80  PB  127683 

Rome  Air  Development  Center,  N.  Y. 
FIRST  ARTICLE  APPROVAL  OF  ELECTRON  TUBE 
TYPES  (KYLSTRON)  VA-87B  and  VA-87C,  by  Roger 
O.  Convertino,  July  1957.    65  p.  RADC  TR-56-152. 
AD  97899. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129332 


Rome  Air  Development  Center,  N.  Y. 
HIGH  POWER  RADAR  SPURIOUS  FREQUENCY 
OUTPUTS,  by  M.  Morelli,  July  1957.  23  p.  RADC  TN 
57-225.  AD  131126. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129520 

Rome  Air  Development  Center,  N.  Y. 
MEASUREMENT  OF  RECEIVER  SENSITIVITY 
(PARTICULAR  APPLICATION  TO  SINGLE  SIDEBAND 
AND  OTHER  LINEAR  RECEIVERS),  by  Capt.  Donald 
E.  Lebrun,  Apr  1957.   11  p.  RADC-TN-57-125. 
AD  114393. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128053 

Rome  Air  Development  Center,  N.  Y. 
A  SELF-CONTAINED  INTERFERENCE  BLANKER 
FOR  RADAR  RECEIVERS,  by  D.  L.  Hofmockel,  July 
1957.   11  p.  RADC  TN-57-232.  AD  131135. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129519 

Rome  Air  Development  Center,  N.  Y. 
A  TECHNIQUE  FOR  ESTIMATING  BALLPARK  RE- 
LIABILITY FIGURES  BY  TUBE  COUNTING,  by 
Joseph  J.  Naresky,  Mar  1958.  21  p.  RADC  TN  58-81. 
AD  148647. 
Order  from  LC  mi  $2.70,  ph  ^4.80  PB  133709 

Rome  Air  Development  Center,  N.  Y. 
TECHNIQUES  OF  TRANSPONDER  RESPONSE  DIS- 
CRIMINATION, by  Frederick  Marschall,  Feb  1956. 
28  p.  RADC-TN-56-1. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127965 

Rome  Air  Development  Center,  N.  Y. 
TEST  AND  EVALUATION  OF  SERVO-CONTROLLED 
VHF  PREAMPLIFIER  QRC-46(T),  by  James  B. 
Hickey,  Feb  1958.   16  p.  RADC  TN  58-54.  AD  148604. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133708 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
DESIGN  AND  CONSTRUCTION  OF  THE  CAVITY - 
TYPE  TRANSDUCERS,  Charles  L.  Pataky,  Aug  1956. 
14  p.  PATR  2321. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127882 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

A  rggnfll    Dover    N •  I • 
DETERMINATION  OF  THE  ENERGY  OUT  PUT  OF 
THE  XD  SERIES  COLD-CATHODE  TUBE,  Leonard 
Fogel,  Sept  1956.   15  p.  PATR-2343. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128048 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tax. 
ANOXIA  WARNING  DEVICE,  by  J.  W.  Prost  and  W. 
K.  Noell.  Mar  1949.   11  p.  Proj.  No.  21-02-050 
Report  No.  1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130990 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
BRIGHTNESS  AND  BRIGIiTNESS  CONTRAST  ON 
THE  INTENSITY  MODULATED  RADAR  SCOPE,  by 
Siegfried  Gerathewohl.  June  1957.  39  p.  AF  SAM 
56-68. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132170 


School  of  Aviation  Medicine,  Randolph  Air  Force 

A  SPECIAL  AMPLIFIER  FOR  PHOTOELECTRIC 
ANALYSIS  OF  OXYGEN  SATURATION  OF  BLOOD, 
by  H.  Maier-Leibnitz  and  E.  O.  Richey,  July  1948. 
7  p.  Proj.  No.  21-02-080.  Report  No.  1. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130974 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Rar6    TTex 
A  STUDY  OF  RUNWAY  MARKINGS,  by  S.  S. 
Gerathewohl  and  H.  Hober,  Apr  1949.  5  p.  AF  SAM 
Proj.  21-02-007-Report  No.  2-3. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130978 

Report    3  A  proposed  Runway  Indentification  Lighting 
System. 

Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.  J. 
BENDS  IN  SURFACE  WAVE  TRANSMISSION  LINES, 
by  Georg  Gorbau,  Aug  1956.  SCEL  TM  M-1597. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127660 

Signal  Corps  Engineering  Labs..  Fort  Monmouth, 

N.J. 
CHARACTERISTICS  OF  TANTALUM  ELECTRO- 
LYTIC CAPACITORS,  by  Albert  Lunchick  and 
Emanual  Gikow,  16  Mar  1956.  30  p.  TM  M-1744. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127552 

Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.  J. 
A  COMPARISON  SYSTEM  FOR  FREQUENCY 
STANDARDS,  by  Herbert  D.  Tanzman,  15  Oct  1956. 
21  p.  SCEL  TM  1829. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130913 

Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.J. 
DESIGN  OF  WIDE-BAND  R-F  TRANSFORMERS 
UTILIZING  A  SYNTHESIZED  EQUIVALENT    NET- 
WORK, by  H.  H.  Kajihara,  15  July  1956.    15  p.  SCEL 
E-1180. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133842 

Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.J. 
EVALUATION  OF  CONTROLLED  RECOVERY 
TIME  S-BAND  ATR  TUBES,  by  Edward  E.  Decamp, 
Jr.  and  John  L.  Carter,  16  Apr  1956.  10  p.  SCEL 
TM-1759. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127644 

Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.J. 
FREQUENCY  MODULATION  FOR  RADIOSONDE 
TRANSMITTERS ,  by  L.  L.  Mlynczak,  15  June  1956. 
17  p.  SCEL  ER  E-1181. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129482 

Signal  Corps  Engineering  Labs.,  Fort  Monmoutn, 

N.J. 
FREQUENCY  MONITORING  EQUIPMENT,  by  Frank 
K.  Priebe,  30  July  1956.   18  p.  SCEL  TM  1815. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130914 
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signal  Corps  Engineering  Labs..  Fori  Monmouth, 

N.J.  J 

GROUND  EFFECTS  IN  THE  NEAR  FIELD,  by 
Kurtlkrath,  4  Feb  1957.  24  p.  SCEL  TM-1857. 
Order  from  LC  mi  $2.70.  ph  14.80  PB  127723 

Signal  Corps  Engineering  Labs..  Fort  Monmouth, 

N.  J. 
HIGH  FREQUENCY  MODEL  TEST  SET.  by  W. 
Orloff  and  E.  Chatterton.  13  Feb  1956.   19  p.  SCEL 
TM-1769.  I 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130901 

Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.J.  I 

A  HIGH  REPETITION  RATg  SWITCHING  ELEMENT 
FOR  RADIO  FREQUENCY   IMPULSE  GENERATORS, 
by  A.  H,  Gottfried  and  K.  Ikrjath,  10  Aug  1956.  48  p. 
SCELTM-M-1816.  j 

Order  from  LC  mi  $3.30,  pH  $7.80  PB  129653 

Signal  Corps  Engineering  ^bs.,  Fort  Monmouth, 

N.J.  I 

THE  INFORMATION  BEARING  ELEMENTS  IN 
BAND  WIDTH  LIMITED  SIGNALS,  by  F.  E.  Bond, 
June  1956.  77  p.  SCEL  ER  Ef  1184. 
Order  from  LC  mi  $4.50,  phi  $12.30  PB  129512 

Signal  Corps  Engineering  It^bs.,  Fort  Monmouth, 
N.J. 

me;asurement  of  the  tIemperature  co- 
efficient OF  capacitance  and  inductance 

AT  frequencies  UP  TO  $0  MEGOCYCLES,  by 

I.  Bady.  5  Oct  1956.  56  p.  EI^-1189. 

Order  from  LC  mi  $3.60,  ph  $9.30  PB  130900 


Signal  Corps  Engineering  I,abs.,  Fort  Monmouth. 

N.  J. 
A  NOVEL  APPROACH  TO  T^E  PROBLEM  OF 
HIGH-POWER   MICROWAVE 
DESIGN,  by  Irving  Reingold   ^nd  Edward  V.  Edwards, 
et  al.  Mar  1957.  44  p.  SCEL  TM  M-i865. 


Order  from  LC  mi  $3.30,  ph 


$7.80 


PB  133890 


Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.J.  1 

A  NOVEL  CONSTRUCTION  CONCEPT  FOR  LINEAR 
DELAY  LINES,  by  Daniel  Elmers,  17  Oct  1956.  21  p. 
SCEL  E  1194.  , 

Order  from  LC  mi  $2.70.  ph  ^4.80  PB  133850 

Signal  Corps  Engineering  Labs.,  Fort  Monmouth, 

N.J.  T 

OPEN  WIRE  TRANSMISSION 'line  SUPPORT  (IN 
STRAIGHT  RUNS),  by  H.  Brudckmann  and  H.  Schiff 
Apr  1957.  23  p.  SCEL  TM  M  1879. 
Order  from  LC  mi  $2.70,  ph   $4.80  PB  130652 


South  Carolina  U..  ColumbiJi. 
NON-WAVEGUIDE  TRANSMISSION  OF  MILLI- 
METER WAVES,  by  R.  G.  Fel 
15  Apr  1957.   15  p.  AF  OSR  TN-57-188;  Contr.  AF 
18  (603) -43.  AD  126483. 
Order  from  LC  mi  $2.40,  ph 


$3.30 


PB  127968 


Spectroscopy  Lab.,  Pennsylvania  State  U.,  Uni- 
versity Park. 
TECHNICAL  REPORT  FOR  THE  PERIOD  JANUARY 
1,  1955-JULY  1.  1956.  by  D.  ^  Rank  and  H.  E. 


Bennett.  1  July  1956.   167  p.  Contr.  Nonr-656  (12). 
Order  from  LC  mi  $7.80,  ph  $25.80  PB  128236 

Sperry  Gyroscope  Co.,  Great  Neck,  N.  Y. 
FINAL  REPORT  ON  DEVELOPMENT  OF  BROAD- 
BAND WAVEGUIDE  COMPONENTS.  311  p.  Contr. 
DA  36  039  SC  166. 
Order  from  LC  mi  $11.10,  ph  $48.60  PB  133920 

Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
A  GUN  AND  FOCUSING  SYSTEM  FOR  CROSSED- 
FIELD  TRAVELING-WAVE  TUBES,  by  O.  L.  Hoch, 
28  June  1957.  85  p.  Technical  Report  No.  383-1. 
Contr.  AF  33  (600) -27784. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  128678 

Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
MICROWAVE  NOISE  FLUCTUATIONS  IN  THE 
POTENTIAL-MINIMUM  REGION  OF  AN  ELECTRON 
BEAM,  by  A.  E.  Siegman,  22  Apr  1957.  266  p.  TR 
401-1;  Contr.  Nonr  225(25);  Contr.  Nonr  225(24). 
Order  from  LC  mi   $11.10,  ph  $41.10  PB  133580 

Stanford  Electronic  Labs.,  Stanford  U.,  Calif. 
NEON  LAMPS  AS  CIRCUIT  ELEMENTS,  by  W.  R. 
Kincheloe,  Jr.,  26  May  1957.  37  p.  TR  10;  Contr. 
N6onr-25132. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133687 

Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
RESONANCE  EFFECTS  IN  SERRODYNE  MODULA- 
TION OF  TRAVELING -WAVE  TUBES,  by  R.  C. 
Gumming,  1  May  1956.  41  p.  RADC  TN-56-312; 
TR262-1;  Contr.  AF19(604)-1065.  AD  97770. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129881 

Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
SOME  PROPERTIES  OF  A  SHEATH  HELIX  WITH  A 
CENTER  CONDUCTOR  OR  EXTERNAL  SHIELD,  by 
G.  W.  C.  Mathers  and  G.  S.  Kino,  17  June  1953.  37  p. 
TR-65;  Contr.  N6onr-251(07). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128153 

Stanford  Electronics  Labs.,  Stanford  U.,  Calif. 
THEORY  OF  THE  SERRODYNE  AT  LOW  TRANS- 
LATION FREQUENCIES,  by  R.  C.  Gumming,  1  May 
1956.  48  p.  RADC  TN-56-313;  TR262-2;  Contr.  AF 
19(604) -1065.  AD  97771. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129875 

Stanford  Research  Inst..  Menlo  Park,  Calif. 
THE  PROLATE  SPHERODIAL  MONOPOLE  ANTENNA, 
by  Carson  Flammer.  June  1957.  48  p.  AFCRC  TN 
57-581;  Contr.  AF  19  (604) -1296.  AD  133621. 
Order  from  LC  mi   $3.30.  ph  $7.80  PB  130449 

Stanford  Research  Inst..  Menlo  Park,  Calif. 
SHUNT-FED  AND  NOTCH-FED  H-F  AIRCRAFT 
ANTENNAS,  by  R.  L.  Tanner,  July  1957.  64  p.  AF 
CRC  TN  57-582;  Contr.  AF  19(604) -1296.  AD  133622. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133745 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 
A  STUDY  OF  PR  ECIHTATiON- STATIC  NOISE 
GENERATION  IN  AIRCRAFT  CANOPY  ANTENNAS, 
by  Joseph  E.  Nanevicz,  Dec  1957.  35  p.  AF  CRC  TN 
57-583;  Contr.  AF  19(604)"- 1296.  AD  133623. 
Order  from  LC  mi  $6.90.  ph  $21.30  PB  133747 
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Stanford  Research  Inst.,  Menlo  Park,  Calif. 
VARIATIONAL  FORMULAE  FOR  DOMAIN   FUNC- 
TIQNALS  IN   ELECTROMAGNETIC  THEORY.  Car- 
son Flammer,  Jan  1957.  30  p.  AF  CRC  TN-57-152; 
Contr.  AF  19  (604)  1296.  AD  110284. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128742 

Stanford  U.,  Calif. 
THEORETICAL  AND  EXPERIMENTAL  CHARAC- 
TERISTICS OF  CONNECTED-RING  STRUCTURES 
FOR  USE  IN  HIGH-POWER  TRAVELING-WAVE 
TUBES,  W.  R.  Ayers  and  P.  T.  Kirstein,  Jan.  1957. 
HI  p.  AFCRC  TN  57  178;  Contr.  19(604)  1494. 
AD  117017. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  127474 

Stromberg-Carlson  Co.,  Rochester,  N.  Y. 
U.  S.  NAVY   PORTABLE  ANNOUNQNG  EQUIPMENT 
TYPE  PAM-1.  n.d.   68  p.    NAVSHIPS  365-0199; 
NAVSHIPS  IC  IB  105;  Contr.  NObs- 20002. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130329 

Sylvania  Electric -Products,  Inc..  Bayside,  N.  Y. 
HEATER -CATHODE  LEAKAGE  INVESTIGATION, 
by  Julius  Cohen.  1  Feb  1957.  29  p.  Report  No.  YF57 
(B7-3028-4P);  AFCRC  TN-57-187;  Contr.  A F  19(604) - 
1734.  AD  117030. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128046 

Sylvania  Electric  Products,  Inc..  Kew Gardens,  N.  Y. 
THE  DEVELOPMENT  OF  A  LOW   HEATER  POWER 
CATHODE  RAY  TUBE,  by  George  Poletti.  Dec  1957. 
94  p.   Final  report  for  1  July  1956  to  30  Sept  1957. 
Contr.  DA  36 - 039 -SC- 73077. 
Order  from  LC  mi  $5.40.  ph  $15.30  PB  133758 

Sylvania  Electric  Products,  Inc.,  Woburn.  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY,  TRANSISTOR 
MANUFACTURING,  ENGINEERING  DEVELOPMENT. 
FINAL  REPORT,  by  C.  Huang,  3  May  1957.   245  p. 
Contr.  DA36-039-SC-54661. 
Order  from  LC  mi  $11.10,  ph  $37.80  PB  128159 

Syracuse  U.  Research  Inst.,  New  York. 
INTERIM  REPORT  ON  THE  LEXINGTON -SYRACUSE 
TROPOSPHERIC  SCATTER  PROPAGATION  LINK,  by 
Joseph  Dienst,  et  al,  Nov  1956.  68  p.  AFCRC  TN- 
57-163;  Contr.  AF  19(604) -1179. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  127501 

Technical  Research  Group,  N.  Y. 
MICROWAVE  FILTERS  PART  I:  THE  EFFECT  OF 
SMALL  LOSS  IN  THE  COUPLING  VISES  ON  THE 
SHUNT-COUPLED  CAVITY.  PART  11:  NARROW 
PASS  BAND  LOW  INSERTION  LOSS   FILTERS  EM- 
PLOYING RESONANT  OBSTACLE  COUPLING 
ELEMENTS,  by  Rosalind  Oppenheim,  15  Jan  1957. 
47  p.  AF  CRC  TN-56-777;  AF  19(604)-1307. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128810 

Technical  Research  Group,  N.  Y. 
SOME  CONSIDERATIONS  OF  FAR   FIELD 
MEASUREMENTS  IN  THE  FRESNEL  ZONE,  by 
A.  F.  Kay.  7  Oct  1956.   17  p.  AF  CRC  TN  775;  Contr. 
AF  19(604) -1307. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128809 


Technical  Research  Group,  N.  Y. 
A  TRAVELING  WAVE  GAS  CELL,  by  M.  Newstein 
and  R.  T.  Daly,  27  Feb  1957.   31  p.  AF  OSR  TN-57- 
111;  Contract  AF  18  (600)-13l3.  AD  120464. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128802 

Teletype  Corp.,  Chicago,  111. 
DESIGN  AND  DEVELOPMENT  OF  TEST  SET. 
TELETYPEWRITER.  TS-799  ()/UGM-l   FINAL  RE- 
PORT, by  Joseph  Gardberg,  19  May  1954-15  Apr  1956. 
38  p.  Contr.  DA-36-039-SC-63215. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128946 

Transitron  Electronic  Corp.,  Melrose,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  SILICON 
HIGH  POWER  RECTIFIERS,  by  Robert  House, 
Joseph  McDermott,  etc.,  31  Jan  1957.   144  p.  Final 
Progress  Report;  Contr.  DA  - 36 -039 -SC- 66036. 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  128151 

Transitron  Electronic  Corp.,  Melrose,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY,  SILICON 
POWER  RECTIFIERS,  30  June  1956.  26  p.  Contr. 
DA  - 36 - 039 -SC- 46638. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129952 

Tufts  U.,  Medford,  Mass. 
SURFACE  WAVES  IN  YAGI  ANTENNAS  AND 
DIELECTRIC  WAVEGUIDES,  by  Albert  D.  Frost, 
Nov  1957.  31  p.  AF  CRC  TR  57-368;  Contr.  AF 
19(604) -2154.  AD  133788. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133753 

University  of  Southern  California,  Los  Angeles. 
TIME  REQUIRED  TO  TROUBLE  SHOOT  A  RADIO 
RECEIVER  AS  A   FUNCTION  OF  TYPE  OF  INFOR- 
MATION PROVIDED,  by  G.  L.  Bryan  and  L.  S.  Hoff- 
man, Apr  1957.  41  p.  Technical  Report  21.  Contr. 
Nonr -228(02). 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133585 

Utah  U..  Salt  Lake  City. 
LADDER  AND  SIMILAR  NETWORKS  USED  FOR 
PROJECTILE  ACCELERATION  BY   ELECTRO- 
MAGNETIC METHODS,  by  L.  D.  Harris  and  D.  S. 
Humpherys.  May  1957.  79  p.  AF  OSR  TN -57-301; 
Contr.  AF  18  (600)  1217.  AD  132372. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  128421 

Uuh  U.,  Salt  Lake  City. 
A  MULTI-STAGE  ELECTROMAGNETIC  ACCEL- 
ERATOR MODEL,  by  Allen  S.  Jones  and  L.  Dale 
Harris.  Sept  1957.  32  p.  AF  OSR  TN  57-551.    Contr. 
AF  18(600)-1217.    AD  136535. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132304 

Utah  U.,  Salt  Lake  City 
A  VECTOR  ANALYSIS  OF  A  SOLENOID-TYPE 
ELECTROMAGNETIC  ACCELERATOR,  by  Blair  E. 
Bona  and  L.  Dale  Harris,  May  1957.  40  p.  AF  OSR 
TN-57-292;  Contract  AF   18  (600)  1217.  AD  132363. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128804 

Varian  Associates,  Palo  Alto.  Calif. 
CREVASSE  DETECTION  STUDIES,  by  R.  C.  Rempel 
and  R.  Gang,  21  Feb  1956.  39  p.  Engineering  Report 
165-4.  Contr.  DA -44-009  eng- 2570. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129958 
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Varian  Associates,  Palo  Altc ,  Calif. 
GRID  CONTROL  OF  HIGH -POWER  KLYSTRON 
SCIENTIFIC  REPORT,  by  E.  J,  Murphy.  July  1955- 
March  1957.   16  p.   Engineerint  Report  167-7.  AF 
CRC  TN  57-575;  Contr.  AF  if  (604)-1521. 
AD  117299. 
Order  from  LC  mi  $2.40.  ph  $|3.30  PB  129568 

Victoreen  Instrument    Co.,  Cleveland,  Ohio. 
BIBLIOGRAPHY  ON  PHOTOCONDUCTIVITY  FOR   X 
AND  GAMMA   RAY  DETECTION,  by  Lewis  E. 
Hollander.  Nov  1956.   10  p.   1111  refs. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130658 


Virginia  U..  Charlottesville. 
THE  INFLUENCE  OF  THE  S 
MENTS  OF  THE  DISTRACTlUlG 
H.  Henneman.  Penelope  Lewis 
WADC  TR  53-309;  Contr.  W33 
AD  50.075. 
Order  from  LC  mi  $2,70,  ph  $(4.80 


iNSORY  REQUIRE- 

TASK.  by  Richard 
2t  al,  Nov  1953.  24  p. 
038-AC-21269. 

PB  129580 


The  first  of  a  series  of  report^  on  auditory  and  visual 
message  presentation  under  distracting  task  condi- 
tions. 


sISATORS  FOR  THE 


WachUer,  M. 
INVESTIGATIONS  ON  COMPE 
QUICK  REVOLUTION  OF  THA  DIRECTIONAL 
PATTERN  OF  FIXED  ANTENNA  ARRANGEMENTS 
CIRCULAL  (ARRAYS)  IN  THQ  CENTIMETER 
WAVEBAND,  by  M.  Wachtler  aiid  U.  Rode.  N.  D.  88  p. 
Contr.  AF61  (514)-909,  AFCRq-TR-57-178. 
AD  117098. 
Order  from  LC  mi  $4.80,  ph  $  13.80 


Washington  U.,  Seattle. 
THE  IMPEDANCE  OF  A  SLOl 
by  Gedalia  Held  1  May  1956.   17 
585;  Contr.  AF  19(604)-1381 
Order  from  LC  mi  $2.40,  ph  $3.30 


PB  128756 


IN  A  WAVEGUIDE, 
p.  AF  CRC  TN-56- 

PB  128807 


Wayne  Engineering  Research]  Inst.,  Detroit,  Mich. 
MAGNETIC  SERVO  AMPLIFIERS   FOR   FLIGHT 
CONTROL  SYSTEMS,  by  Max  #rank  and  J.  R.  Walker, 
15  Oct  1956.   154  p.  WAlX}-TRr56-271;  Contr.  A F 
33  (6l6)-2420.  AD  110457.        I 
Order  from  LC  mi  $7.50,  ph  $t4.30  PB  129638 


Weizmann  Inst,  of  Science  (Idrael). 
RADIATION  DUE  TO  AN  IMPULSIVE  CURRENT  IN 
A  VERTICAL  ANTENNA  PLACED  ON  A  DIELEC- 
TRIC GROUND,  by  C.  L.  Pekerls,  Z.  Alterman, 
31  Oct  1956.   24  p.  Contr.  AF  61(514) -899;  AFOSR 
TN-57-247.  AD  126545. 
Order  from  LC  mi  $2.70.  ph  $|.80  PB  127941 

I 
Western  Electric  Co..  Laurelldale,  Pa. 

ESTABLISHMENT  OF  PRODUCTION  DESIGNS  AND 
THE  PILOT  LINE  PRODUCTION  OF  THE  FOL- 
LOWING DEVICES:   1.  LOW.  MEDIUM  AND  HIGH 
VOLTAGE  REFERENCE  DIODES  2.  LOW  AND 
MEDIUM  CURRENT  RECTIFIEKS.  by  R.  F.  Lips- 
comb and  W.  D.  Boynton,  1  Apr  1957  to  30  June  1957. 
77  p.  Quarterly  Progress  Repoift  No.  8.  Contr.  DA- 
36-039-SC-70243.  j 

Order  from  LC  mi  $4.50.  ph  $:  2.30  PB  129921 


Western  Electric  Co.,  Laureldale,  Pa. 
INEXJSTRIAL  PREPAREDNESS  STUDY  SILICON 
DIODES,  by  R.  F.  Lipscomb.  W.  D.  Boynton,  et  al, 
31  Mar  1957.  85  p.  Quarterly  Progress  Report  No.  7 
Contr.  DA-36-039-SC-70243. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  128015 

Western  Electric  Co.,  N.  Y. 
INSTRUCTION  BOOK -ANNOUNCING  SYSTEMS,  N.D. 
222  p.  NAVSHIPS  365-0261. 
Order  from  LC  mi  $9.90,  ph  $34.80  PB  130456 

Date  is  1942  or  later. 

Western  Electric  Co.,  N.  Y. 
MCG  GENERAL  AND  ENGINEERS  ANNOUNCING 
SYSTEM  CIRCUITS   IMC  AND  2  MC-MCA,  ANTI- 
AIRCRAFT ANNOUNCING  SYSTEM  CIRCUIT   17MC. 
N.D.   203  p.  NAVSHIPS  365-1196;  NAVSHIPS  IC  IB 
28R;  Contr.  NObs-11130. 
Order  from  LC  mi  $9.30,  ph  $31.80  PB  130325 

Western  Electric  Co.,  N.  Y. 
MCG  GENERAL  AND  ENGINEERS  ANNOUNCING 
SYSTEM  CIRCUITS  IMC  AND  2MC-MCA,  ANTI- 
AIRCRAFT ANNOUNCING  SYSTEM  CIRCUIT   17MC- 
MC7,  TURRET  ANNOUNCING  SYSTEM  CIRCUITS 
IIMC,  i2MC  AND  13  MC,  N.  D.  265  p.  NAVSHIPS 
365  0334;  NAVSHIPS  IC  IB  28K;  Contr.  NObs-316: 
Contr.  NObs-321. 
Order  from  LC  mi  $11.10,  ph  $41.10  PB  130326 

Western  Electric  Co.,  N.  Y. 
MCG  GENERAL,  AVIATORS  AND  FLIGHT  DECK 
ANNOUNCING  SYSTEM  CIRCUITS  IMC,  3MC  AND 
5MC,  N.D.  221  p.  NAVSHIPS  365-1636;  NAVSHIPS 
IC  IB  28S;  Contr.  NObs-11130. 
Order  from  LC  mi  $9.90,  ph  $34.80  PB  130327 

Western  Electric  Co.,  N.  Y. 
MCG  GENERAL.  AVIATORS  AND  FLIGHT  DECK 
ANNOUNCING  SYSTEM  CIRCUITS  IMC.  3MC  AND 
5MC-AUXILIARY  AIRCRAFT  CARRIERS  CVE   105 
TO  CVE  119,  N.  D.  251  p.  NAVSHIPS  365-1119; 
NAVSHIPS  IC  IB  28M;  Contr.  NXss-27175. 
Order  from  LC  mi  $11.10,  ph  $39.60  PB  130324 

Western  Electric  Co.,  N.  Y. 
MCG  GENERAL,   ENGINEERS  AND  AVIATORS 
ANNOUNCING  SYSTEM  CIRCUITS   IMC.  2MC,  AND 
3MC-MCF.  FLIGHT  DECK  ANNOUNCING  SYSTEM 
CIRCUIT  5MC-MCA  ANTI-AIRCRAFT  ANNOUNCING 
SYSTEM  CIRCUIT  17  MC.  N.D.  359  p.  NAVSHIPS 
365-1613;  NAVSHIPS  IC  IB  28T;  Contr.  NXss- 2801 3; 
Order  from  LC  mi  $11.10,  ph  $54.60  PB  130328 

Western  Electrochemical  Co.,  Culver  City,  Calif. 
STUDY  TO  FORMULATE  CHEMICAL  PROCESS  FOR 
THE  PRODUCTION  OF  BATTERY  GRADE  MANGA- 
NESE DIOXIDE,  by  R.  W.  Hoffman  and  M.  A.  Prieto, 
28  Feb  1955.   119  p.  Contr.  DA 36 -  039 -SC- 42694. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  128947 

Westinghouse  Electric  Corp.,  Baltimore,  Md. 
CONTROLLED  CARRIER  COMMUNICATIONS,  by 
L.  P.  Yeh  et  al.   128  p.  AF  CRC  TR-57-I93;  Contr. 
AF  19(604)2194.  AD  133652. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  133849 
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Westinghouse  Electric  Corp.,  East  Pittsburgh,  Pa. 
RELATION  OF  MAGNETIC  STRUCTURE  TO 
ELECTRICAL  CONDUCTIVITY  IN  NiO  AND  RE- 
LATED COMPOUNDS,  by  R.  R.  Heikes,  Jan  1955. 
11  p.  WADC  TR55-174;  Contr.  AF  33(616)  309. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130356 

Westinghouse  Electric  Corp.,  Elmira,  N.  Y. 
WL-6285  CATHODE  IMPROVEMENT  PROGRAM, 
21  Aug  1956.   37  p.  Contr.  NObSR -64696.  AD  111997. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130332 

White  Metal  Rolling  and  Stamping  Corp.,  Brooklyn, 

N.  Y. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MAG- 
NESIUM CANS  (FOR  MAGNESIUM  DRY  CELL 
BATTERY  TYPE  BA-270/U-XM),  by  R.  Gastowich, 
31  Apr  1957.  4  p.  Contr.  DA  - 36  - 039 -SC- 6608 3. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130252 

White  Sands  Signal  Corps.  Agency,  N.  Mex. 
INTERMODULATION  IN  TELEMETERING  RE- 
CEIVER SYSTEMS,  by  G.  E.  Johnson  and  M.  N. 
Lustgarten.  21  Sept  1955.  22  p.  AFC  rept.  AFC-T- 
21-9-55. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129364 

White  Sands  Signal  Corps  Agency,  N.  Mex. 
LABORATORY  INVESTIGATION  OF  ASCOP  TK- 
M4/DC-M4  TELEMETRY,  15  July  1957.   34  p. 
AFC  TM-15-7-57-T. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130694 

White  Sands  Signal  Corps  Agency,  N.  Mex. 
LABORATORY  INVESTIGATION  OF  TOW  TARGET 
RECEIVER  BCR-17A,  15  Aug  1957.   32  p.  AFC 
C-15-8-57-R. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130693 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base,  Ohio. 
ANALYSIS  OF  SWISS  ETK  TELETYPEWRITER,  by 
C.  P.  Seymor  and  L.  B.  Rosenberg,  Sept  1952.  35  p. 
WADC  TR-52-266. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128602 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base,  Ohio 
ANTOGENOUS  ELECTRIFICATION  OF  A  B-45A 
AIRCRAFT,  PART   1.   PRELIMINARY  INVESTIGA- 
TION, by  C.  A.  Bartelt.  Dec  1951.  51  p.  WADC  TR- 
52-34. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129947 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
CRYSTAL  AND  ANTENNA   MODIFICATION  OF 
RADIO  TRANSMITTER  BC-902-B  (MARKER  BEA- 
CON), by  Lloyd  D.  Higginbotham,  Mar  1953.  31  p. 
WADC  TR53-275. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129338 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base,  Ohio. 
DESIGN  OF  MULTIPLE  VIDEO  MAPPING  SYSTEM. 
by  Edward  W.  Hauer,  Jan  1957.  27  p.  WADC  TN 
56-415.  AD  97346. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128234 


Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base.  Ohio. 
DYNAMIC  MEASUREMENTS  OF  AIRCRAFT  RADAR 
REFLECTION  CHARACTERISTICS.  Pt  1:   MEASURE- 
MENT EQUIPMENT  AND  TECHNIQUES,  by  William 
F.  Bahret,  Apr  1953.   34  p.  WADC  TR  53-148. 
AD  18710. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133689 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
FIELD  EMISSION  MICROSCOPY,  by  R.  Comer,  Dec 
1953.  28  p.  WADC  TR  53-496;  Contr.  AF  33(616)- 
2090.  AD  44599. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130348 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base.  Ohio. 
A   FOURTEEN  CHANNEL  VIDEO  MIXER,  by  K.  R. 
Smith,  Jr.,  Nov  1956.   17  p.  WADC  TN-56-470. 
AD  110538. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129337 

Wright  Air  Development  Center,  Wright- Patterson 

Air  Force  Base,  Ohio. 
FREQUENCY  CONTROL  BY  MAGNETOSTRICTION 
300  to  2000  KILOCYCLES,  by  Victor  J.  Carpantier, 
Mar  1954.   24  p.  WADC  TR  54-512;  Contr.  AF  33 
(038) -12476. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129340 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
INTERFERENCE  BLANKER  MX-(XA  115) /U.   FOR 
REDUCING  THE   EFFECTS  OF  PRECIPITATION 
STATIC  IN  RADIO  RECEIVERS,  Howard  C.  Storck, 
Feb  1952.   HI  p.  WADC  TR   52-65. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  129584 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
LABORATORY  TESTS  OF  INTERFERENCE 
BLANKER   MX-(XA-115)/U  WITH  NAVIGATIONAL 
EQUIPMENTS,  by  Raymond  R.  Holberger  and  Herbert 
M.  Bartman,  July  1952.  28  p.  WADC  TR  52-137. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129946 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
PRECIPITATION  STATIC  EVALUATION  OF  A 
RELOCATED  AN/ARN-6  RADIO  COMPASS  ON 
B47  No.  51-2046,  by  Quentin  J.  Porter,  Apr  1953.  38  p. 
WAEX:  TR   53-144. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129581 

Wright  Air  Development  Center,  Wrighi-Patterson 

Air  Force  Base,  Ohio. 
PROPAGATION  CONSTANT  AND  THE  RADOME,  by 
Charles  K.  Schramm,  Jr.,  Aug  1953.  21  p.  WADC  TR 
53-297.  AD  21967. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133701 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
A   RECORDING  MAGNETIC  FLUXMETER.  by  R.  I. 
Berge  and  C.  A.  Guderjahn,  Jan  1954.   16  p.  WADC 
TR  54-50. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133577 
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Wright  Air  Development 
Air  Force  Base.  Ohio. 
RF  OSCILLATOR.  Willia 
p.  WAOC  TR  52-239. 
Order  from  LC  mi  $2.70, 


ni 


Wright  Air  Development 
Air  Force  Base,  Ohio. 
SURFACE  HEAT  TRANSIjER 
SALIENT  POLES  IN  A  BUAST 
NATOR.  by  F.  S.  Tse  and 
131  p.  WADC  TN-56-123; 
AD  110418. 
Order  from  LC  mi  $6.90, 


Center,  Wright- Patterson 

S.  Swinell,  Sept  1952.   29 

bh  $4.80  PB  129582 

Center.  Wright -Patterson 


COEFFICIENTS  OF 
._.-COOLED^ALTER- 
V.  Robinson,  Apr  1956. 
Contr.  AF  33(038)   19842. 


ph  $21.30 


Wright  Air  Developmeni 
Air  Force  Base,  Ohio. 
THERMAL  STUDY  AND 
COOLED  AIRCRAFT   EL 
by  W.  Robinson,  Apr  1956 
Contr.  A  F  33(038)  19842. 
Order  from  LC  mi  $7.50, 


Wright  Air  Developmen 
Air  Force  Base,  Ohio. 
THERMAL  STUDY  OF  A 
CURRENT  AIRCRAFT  G 
J.  R.  Bamum,  Dec  1953. 
Contr.  AF  33(038)  19842. 
Order  from  LC  mi  $4.80 


Yale  U.,  New  Haven,  C<^nn 
THE  APPLICATION  OF 
TARY   ELECTRONICS 
OF  A   SYMPOSIUM,  SPOJjiSOR 
ON   ELECTRONICS  (R&p) 
SECRETARY  OF 
Ellis,  2  and  3  Sept  1953 
Order  from  LC  mi  $11. 


DEFE^SE 


PB  129592 


Center.  Wright-Patterson 

BATING  OF  BLAST- 
CTRICAL  GENERATORS, 
160  p.  WADC  TN-56-121; 
AD  110416. 
ph  $24.30  PB  129528 


Center,  Wright-Patterson 


.  BLAST -COOLED.  DIRECT 
iNERATOR.  by  W.Robinson. 

ibp.  WADC  TR-53-368; 
AD  32536. 
ph  $13.80  PB  129540 


.  K.'-NSISTORS  TO  MILI- 
EQUIPMENT.  PROCEEDINGS 
DRED  BY  COMMITTEE 
OFFICE  OF  THE 
by  U.  Kublin,  G.  B. 
508  p.  MON -500-53. 

ph  $77.40  PB  130633 


i), 


Mechanicol  Engineering 

American  Society  of  fJechanical  Engineers,  New 

York.  ..,,-. 

ENGINEERS  STUDY  ADMINISTRATION,  by  K.  C. 

Harder,  Aug  1956.  5  p.  ,o-iaiq 

Order  from  LC  mi  $  1.8(  ,  ph  $  1.80  PB  133619 

ASME  paper  56-A-96,  f c  r  presentation  at  the  ASME 
Annual  Meeting  in  N.  Y.  C,  25-30  Nov  1956. 

Battelle  Memorial  Ins  .,  Columbus,  Ohio. 
«;HnRT-TIME  CREEP  PROPERTIES  OF  STRUC- 
T^aI  SH^Ir  MATEp  lALS  FOR  AIRCRAFT  AND 
MISSILES.  J.  A.  VanEcha  and  W.  F.  Simmons.  May 
1953.   19  p.  AF  Technicil  rept.  6731,  Pt.  2;  Contr. 
AF  33(038)  8743.  AD  13774. 
Order  from  LC  mi  $2.4D.  ph  $3.30  PB  129515 

Brown  U..  Providence   R.  I. 
DISPERSION   EFFECTS  OF  STRESS  PROPAGATION, 
by  Din-Yu  Hsieh.  Apr  1)57.  87  p.  Technical  Report 
2;  Contr.  Nonr  562(14),  „^  ,nn^^i 

Order  from  LC  mi  $4.^0,  ph  $13.80  PB  133552 


p]i£ 


Brown  U.  Div.  of  Appied  Mathematics,  Providence, 

^'  ^'  STRIP  IN  TENSION  WITH  A 

Duffy  and  C.  Mylonas,  June 


EDGE  STRAINS  OF  A 
CENTRAL  HOLE,  by  J. 


1957.   18  p.  TR-31;  Contr.  DA  19-020-ORD-798. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129345 

Brown  U.  Div.  of  Applied  Mathematics.  Providence, 

R    I 
ON  THE  MINIMUM  WEIGHT  DESIGN  PROBLEM 
FOR  CYLINDRICAL  SANDWICH  SHELLS,  by  Walter 
F.  Freiberger.  June  1957.  8  p.  TR  32;  Contr.  DA 
19-020-ORD-798.  _  .o..  . 

Order  from  LC  mi  $1.80.  ph  $1.80  PB  129543 

California  Inst,  of  Tech..  Pasadena. 
VIBRATION -COMPACTION  OF  SAND.  Jan  1952, 
127  p.  Contr.  NOy-22271. 
Order  from  LC  mi  $6.30.  ph  $19.80  PB  130256 

Contents:  I.  Design  testing  and  Evaluation  of  a  six 
ton  Vibrator.  II.  A  Rational  analysis  of  Vibrator- 
Soil  Systems. 

Carnegie  Inst,  of  Tech..  Pittsburgh.  Pa. 
SOME  EFFECTS  OF  THE  ADDITION  OF  MASS  TO 
VIBRATING  SYSTEMS,  by  Hirsh  Cohen  and  George 
Handelman,  Aug  1954.  32  p.  WADC  TR  54-397; 
Contr.  AF  33(616)  294-S2( 54-472.  AD  60096 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133915 

Columbia  U.,  New  York. 
STRESS  AND  SECONDARY  EFFECTS  IN  THER- 
MALLY-INDUCED BEAM  VIBRATIONS,  by  B.   A.  Boky 
andC.P.  Smith,  Dec  1956.  14  p.  Contr.  Nonr  266  (20). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  132067 

David  Taylor  Model  Basin,  Washington,  D.  C. 
A  GRAPHICAL  METHOD  FOR  DETERMINING  THE 
GENERAL  INSTABILITY  STRENGTH  OF  STIF- 
FENED CYLINDRICAL  SHELLS,  by  T.  E.  Reynolds. 
Sept  1957.   21  p.  DTMB  1106. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130966 

David  Taylor  Model  Basin,  Washington,  D.  C. 
OBSERVATIONS  OF  SNAP-THROUGH  ACTION  IN 
THIN  CYLINDRICAL  SHELLS  UNDER  EXTERNAL 
PRESSURE,  by  A.  F.  Kirstein  and  E.  Wenk,  Jr.,  Nov 

1956.   16  p.  R  1062.  «,  , -^iii 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  130848 

Detroit  Arsenal.  Center  Line.  Mich. 
PERFORMANCE  OF  A  CODE  "A"  BLOW  TORCH 
HEATER  AT  EXTREMELY  LOW  TEMPERATURES, 
by  S.  J.  Grabowski,  12  Oct  1956.   17  p.  R  3736. 
AD  111536.  ^  ,_,,. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  13025- 

Detroit  Arsenal,  Center  Line,  Mich. 
PERFORMANCE  TEST  OF  EXPERIMENTAL  AIR 
CLEANER  (CODE  A-130)  AT  AN  AIR   FLOW   RATE 
OF  900  CFM.  by  Daniel  Zwashenko,   10  Aug  1956. 
12  p.  Report  3639  (Final). 
Order  from  LC  mi  $2.40.  ph$ 3.30  PB  128232 

Engineer  Research  and  Development  Labs..  Fort 

Belvoir.  Va.  ^.,^»,    -t-cct 

ACCELERATED  MARINE  ENVIRONMENTAL  TESI 
OF  FIVE  DIFFERENT  METALLIC  AIR  CONDI- 
TIONER COILS.  D.  B.  Feder.  31  May  1956.  22  p. 

ERDL  R  1449.  no  i  oQ«rt 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  1295^ 
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Engineer  Research  and  Development  Labs.,  Fort 

Belvoir,  Va. 
SPRAYER,   INSECTICIDE,   PUSHCARTMOUNTED 
GASOLINE-ENGINE-DRIVEN,  MIST-TYPE,  30-GPH, 
by  Carl  Wesley,  Jr.,  6  Aug  1957.  46  p.   ERDL  R-1489- 
TR. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130821 

Engineer  Research  and  Development  Labs.,  Fort 

Belvoir,  Va. 
SUMMARY  OF  ARCTIC  TESTS-WINTER   1955-1956- 
CONDUCTED  BY  CORPS  OF   ENGINEERS  FIELD 
TEST  TEAM  (ARCFIC)   FORT  CHURCHILL.  MANI- 
TOBA. CANADA,  19  Sept  1957.   44  p.   ERDL  TR  1502. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  132524 

Experiment  Towing  Tank,  Stevens  Inst,  of  Tech.. 

Hoboken,  N.  J. 
METHODS  FOR   ESTIMATING  IMPACT  FORCES  ON 
SHIP  APPENDAGES,  by  L.  W.  Ward,  Dec  1956.  46  p. 
Contr.  N0b8  47790. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133853 

Florida  U.  Engineering  and  Industrial  Experiment 

Station.  Gainesville. 
BIBLIOGRAPHY  ON  SHELLS  AND  SHELL-LIKE 
STRUCTURES  (1954-1956).  June  1957.  by  Wm.  A. 
Nash.    46  p.   Contr.  DA  01-009-ORD-404. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129488 

Forest  Products  Lab..  Madison,  Wis. 
ELASTIC  BUCKLING  OF  A  SIMPLY  SUPPORTED 
RECTANGULAR   SANDWICH  PANEL  SUBJECTED  TO 
COMBINED  EDGEWISE  BENDING  AND  CONPRES- 
SION.  By  W.  R.  Kimel.  Nov  1956.   28  p.    FPL   1857A. 
AD  112296. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130703 

Supplement: 

This  Report  is  one  of  a  series  Issued  in  cooperation 
with  the  ANC-23  panel  on  Sandwich  construction  of 
the  Departments  of  the  Air  Force.  Navy  and  Com- 
merce. 

Frankford  Arsenal,  Philadelphia.  Pa. 
SHOCK  STUDIES  FOR   FIRE  CONTROL  MATERIAL 
MEASUREMENT  OF  WRIST  WATCH  SHOCK,  by  V. 
Ames.  15  Mar  1957.   24  p.   FALR-T57-2-1. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  132636 

Franklin  Inst..  Philadelphia.  Pa. 
NONLINEAR  ASPECTS  OF  ANGULAR  RATE 
MEASURING  GYROSCOPIC  AND  SERVA  SYSTEMS. 
byH.  H.  Brown.  Mar  1956.   116  p.  WADC  TR  55-118; 
Contr.  AF  33(616) -2385.  AD  95234. 
Order  from  LC  mi  $6.00.  ph  $18.30  PB  133929 

Fritz  Engineering  Lab..  Lehigh  U..  Bethlehem.  Pa. 
BUCKLING  OF  UNIFORMLY  COMPRESSED  STEEL 
PLATES  IN  THE  STRAIN  HARDENING  RANGE,  by 
G.  Haaijer.  Aug  1956.  66  p.  Fritz  Lab.  Report  No. " 
205E.7. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128130 

Illinois  U..  Urbana. 
EULER  CRITICAL  PRESSURES  FOR  HYDROSTAT- 
ICALLY  LOADED  CYLINDRICAL  SHELLS  THAT  ARE 
SIMPLE -SUPPORT  ED  AND  THAT  HAVE  FLEXIBLE 


END  PLATES,  by  H.  L.  Langhaar,  A.  P.  Boresi.  Oct 
1956.  11  p.  Contr.  N6ori -071(52).  TAM  536,  TAM  93. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129986 

Ingeniors  Vetenskaps  Akademien  (Sweden). 
CREEP  BUCKLING  OF  CYLINDRICAL  SHELLS,  by 
Erik  Sundstrom  1957.  34  p. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  134214 

Civil  Engineering  and  Building  Construction  Series 
Vol.  4,  No.  5;  Acta  Polytechnica  230  (1957). 

Institute  of  Engineering  Research.  U.  of  Calif.. 

Berkeley. 
OBLIQUE  IMPACT  OF  SPHERES  UPON  BEAMS  II. 
ANALYSIS  OF  TEST  RESULTS,  by  D.  M.  Cunning- 
ham and  Werner  Goldsmith.  14  May  1956.  73  p. 
NAVORD  3409-Part  2;  Contr.  N-123s-6874;  NOTS 
1456. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  129679 

Institute  of  Mathematical  Science,  New  York  U., 

N.  Y. 
ACOUSTIC  TORQUES  AND  FORCES  ON  DISKS. 
Joseph  B.  Keller,  Apr  1957.   18  p.  AFCRC  TN  57  376; 
EM  104;   Contr.  AF  19(604)-1717.  AD   117078. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129612 

Johns  Hopkins  U.,  Baltimore.  Md. 
BENDING  OF  ORTHOGONALLY  STIFFENED 
PLATES  WITH  LARGE   ELASTIC  DEFLECTIONS,  by 
W.  G.  Soper.  Sept  1956.  23  p.  Mechanics  of  Solids 
Technical  Report  No.  12;  Contr.  Nonr-248-12. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128509 

Johns  Hopkins  U..  Baltimore,  Md. 
EXPERIMENTAL  STUDY  OF  THE  TRANSVERSE 
IMPACT  OF  A  MASS  ON  A  COLUMN,  William  H. 
Hoppmann,  2nd  June  1949.   19  p.  Technical  Report 
No.  2;  Contr.  N6onr-243;  Task  Order  VIII. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129647 

Johns  Hopkins  U.,  Baltimore,  Md. 
FLEXURAL  VIBRATIONS  OF  ORTHOGONALLY 
STIFFENED  CYLINDRICAL  SHELLS,  by  W.  H. 
Hoppman  II.  July  1956.  27  p.  Contr.  Nonr  248(12). 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  127535 

Minnesota  U.,  Minneapolis. 
SURVEY  AND  EVALUATION  OF  POWER   SOURCES 
SYSTEMS,  by  Adolph  O.  Lee.  et  al.   15  Sept  1953  to 
1  Dec  1955.   131  p.  Contr.  DA -36-034  SC-56649. 
Order  from  LC  mi  $6.90.  ph  $21.30  PB  132877 

Minnesota  U.,  Minneapolis. 
SURVEY  AND  EVALUATION  OF  POWER   SOURCES 
SYSTEMS.  PART  II:  HEAT  POWER  COMPONENTS, 
by  Warren  E.  Ibele,  15  Sept  1953  to  1  Dec  1955. 
763  p.  Contr.  DA  36 -039 -SC-56649. 
Order  from  LC  mi  $11.10,  ph  $116.70  PB  130477 

National  Aeronautical  Establishment  (Canada). 
NORMAL  MODE  ANALYSIS  OF  BEAMS  OF  NON- 
UNIFORM CROSS-SECTION  WITH  TABULATED 
RESULTS  FOR  SOME  LINEARLY  TAPERED 
CLAMPED-PINNED  BEAMS,  by  R.  S.  Julius  and  S. 
Ranta,  Sept  1957.  48  p.  LR-210. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  134224 
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Naval  Gun  Factory,  Washing 
MACHINING  OF   ELGILOY 
ALLOYS,  by  W.  N,  Jolly  and 
9  p.  NGF  T-47-56;   NAVQRD 
Order  from  LC  mi  $1.80 


Naval  Postgraduate  Schc^ol 
COMPRESSOR  TEST  RIG 
FLORO  PHENOMENA  IN 
H.  Vavra  and  T.  H.  Gawai 
Report  12. 
Order  from  LC  mi  $4.50,  ph  $12.30 


Naval  Research  Lab.,  VMash 
EVALUATION  OF  A  NOv|eL 
DEVICE,  by  H.  M.  Forkoi 
1949.    17  p.   NRL  F-3495 
Order  from  LC  mi  $2.40, 


w; 


ton.  D.  C. 
AND  HAYNES  No.  25 
Paul  Tarver,  8  Oct  1956. 
5195. 
ph  $1.80  PB  128007 


Monterey,  Calif. 
FOR   INVESTIGATION  OF 
TURBO-MACHINES,  by  M. 
Feb  1955.   80  p.  Tech. 


PB  127733 


ington,  D.  C. 
TORQUE  REDUCING 
and  I.  Vigness,  30  June 


ph  $3.30 


PB  129131 


Naval  Research  Lab.,  Washington,  D.  C. 
A  LUMPED-CONSTANT  ELECTRICAL  ANALOG  OF 
A  BEAM  VIBRATING  IN   HLEXURE,  by  H.  M.  Trent 
and  E.  S.  Hoffer,  1  Oct  1948.   14  p.  NRL  P-3362. 
Order  from  LC  mi  $2.40,  hh  $3.30  PB  129297 

Northwestern  Technolog  cal  Inst.,  Evanston.  111. 
APPARATUS   FOR   PRECIS  i  DETERMINATION  OF 
DYNAMIC  YOUNG  MODULUS  AND  INTERNAL 
FRICTION  AT  ELEVATEEi  TEMPERATURES,  by 
M.  E.  Fine,  16  May  1957.   il  graphs.  AF  OSR  TN- 


57-267;  Contr.  AF  18(600) 


Order  from  LC  mi  $2.40,  jh  $3.30 


1468.  AD  126566. 


Oregon  State  Coll.,  Corvillis. 
REVIEW   FOR   ENGINEERl^JG  REGISTRATION   3 
MECHANICAL   ENGINEER 
Jr.,  137  p.   Feb  1957.  Circiilar  No.  22 
Order  from  LC  mi  $6.90,  fh  $21.30 


Picatinny  Arsenal,  Dove 
EVALUATION  OF  THE  R 
SELECTIVITY  OF  THE 
FOR  BARRIER  MATERIALJS 
Milton  Roth,  Oct  1956 
Order  from  LC  mi  $  1.80, 


G\{ 


N.J. 

$PRODUCIBILITY  AND 
EASEPROOFNESS  TEST 
by  John  H.  Mazzei  and 
PATtR  2352. 

$1.80  PB  128982 


ph 


Polytechnic  Inst,  of  Brookjlyn 
INTERACTION  CURVES  F 

'ING  OF  PLASTIC  BEAMS. 
1956.   18  p.  PIB  AL  Rpt.  35^ 

Order  from  LC  mi  $2.40, 


N.  Y. 
3R  SHEAR  AND  BEND- 
by  P.  G.  Hodge,  Jr..  June 

Contr.  Nonr  839  (11). 

$3.30  PB   128147 


Pi 


Polytechnic  Inst,  of  Broolilyn 
PILE  AND  DRIVER  ANALOG 
THE  NON-LINEAR  CASE, 
Aug  1956.   34  p.  PIB  AL  Rpi 
(18). 
Order  from  LC  mi  $3.00.  dh  $6.30 


Polytechnic  Inst,  of  Brooklyn 
TORSION  OF  CYLINDRICAL 
BARS  IN  THE  PRESENCE 
Sharad  A.  Patel  and  B.  Venl«iatraman 
PIBAL  Rept.  351;  Contr.  Ncjn 
Order  from  LC  mi  $2.70, 


Rensselaer  Polytechnic  In 
ON  THE   EFFECTS  OF  TK 
TO  VIBRATING  SYSTEMS, 


NG,  by  Charles  O.  Heath, 
PB  128362 


,  N.  Y. 

CIRCUIT  INCLUDING 
by  William  R.  MacLean, 
363;  Contr.  Nonr  839 


PB  128142 


N.  Y. 
AND  PRISMATIC 
OF  STEADY  CREEP,  by 
Dec  1956.  22  p. 
r-839(18). 
$4.80  PB  130852 


Fh 


St.,  Troy,  N.  Y. 

E  ADDITION  OF  MASS 

by  G.  Handelman  and  H. 


Cohen,  1  Sept  1956.    15  p.  AF  OSR  TN  56-387; 

Contr.  AF  18  (600)-1586.  AD  96045. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128598 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
ON  THE  VIBRATION  OF  A  CIRCULAR   MEMBRANE 
WITH  ADDED  MASS,  by  H.  Cohen  and  G.  Handelman 
July  31,  1956.   17  p.  AF  OSR  TN  56-403;  Contri  AF 
18(600)  1586.  AD  96211. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128603 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
THEORETICAL  AND  EXPERIMENTAL  ASPECTS  OF 
IMPACT  PROBLEMS,  by  Cliff  S.  Barton,  5  Sept  1957. 
71  p.  AFOSR  TR   57-84;  Contr.  AF49(638) -19. 
AD  136674. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133838 

Rock  Island  Arsenal  Lab.,  111. 
INVESTIGATION  OF  THE  EFFECT  OF  SHOT 
PEENING  ON  THE  FATIGUE  LIFE  OF  TORSION 
BAR  SPRINGS,  F.  K.  Blessin,  1  Aug  1956.   21  p. 
RIALR  56-2188. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128017 

Rock  Island  Arsenal  Lab.,  111. 
INVESTIGATION  OF  THE  FACTORS  WHICH 
AFFECT  THE  LIFE  OF  TORSION  BAR  SPRINGS, 
by  W.  E.  Peterson,   8  June  1956.    46  p.  RIALR  56- 
1701. 

PB  128018 


PB  128426        Order  from  LC  mi  $3.30,  ph  $7.80 


Rodman  Lab.,  Watertown  Arsenal,  Mass. 
INVESTIGATION  OF  CENTRIFUGALLY  CAST 
CYLINDERS   FOR  ARTILLERY  RECOIL  MECHA- 
NISM APPLICATIONS,  by  A.  Ayvazian,  25  Feb  1957. 
23  p.  RPL  31/4. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127695 

School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
LEAK  DETECTION  IN  THERMOS  JUGS,  by  C.  A. 
Morhouse  and  F.  A.  Rodewald,  Aug  1949.  5  p.  ProJ. 
21-02-087. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132230 

Stanford  U.,  Div.  of  Engineering  Mechanics, 

Calif. 
A  LARGE  DEFORMATION  THEORY  OF  SHELL 
MEMBRANES,  by  W.  Flugge  and  P.  M.  Riplog,  10 
Sept  1956.   107  p.  Technical  Report  102;    Contr. 
NONR  225(16). 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  128503 

Stanford  U.  Div.  of  Engineering  Mechanics,  Calif. 
SINGULAR  SOLUTIONS  IN  THE  THEORY  OF 
SHALLOW  SHELLS,  by  W.  Fliigge  and  D.  A.  Conrad, 
10  Sept  1956.   107  p.  TR-101;  Contr.  Nonr-225(  16). 
Order  from  LC  mi  $5.70,  ph  $16.30  PB  128709 

Syracuse  U.  Research  Inst.,  N.  Y. 
RELATION  BETWEEN  DIRECT-STRESS  AND 
BENDING   FATIGUE  OF  HIGH-STRENGTH  STEELS, 
by  G.  Scheven  and  G.  Sachs,  Sept  1936.  35  p.  Interim 
rept.  no.  6;  Contr.  DAI-30-115-505-ORD(P)613; 
WAL  313/48;   MET345-574T6. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133938 
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Underwater  Explosions  Research  Div.,  Norfolk 

Naval  Shipyard,  Portsmouth,  Va. 
THE  EFFECT/s  OF  AUTOMATICALLY  AND 
MANUALLY  WELDED  STUDS  ON   EXPLOSION  RE- 
SISTANCE OF  ALLOY  STEELS,  by  Richard  E. 
Oliver.  Dec  1955.  35  p.  UERD  Report  10-55. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128196 

Washington  U.,  St.  Louis,  Mo. 
THE  BASIC   EQUATIONS  OF   ELASTICITY  AND 
METHODS  OF  ATTACK,  by  K.  F.  Marguerre,  June/ 
July  1955.  52  p.  AF  OSR  TN-57-163;  Contr.  AF   18 
(600) -568.  AD  126455. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128674 

Trans,  from  Zeitschrift  fur  Angewandte  Mathematik 
und  Mechanik,  Juni/Juli  1955. 

Watertown  Arsenal  Lab.,  Mass. 
EFFECT  OF  CRACK   LENGTH  ON  THE  RUPTURE 
STRESS  FOR  BRITTLE  FAILURE  OF  HOLLOW 
CYLINDERS  CONTAINING  RADIAL  CRACKS  AT 
THE  BORE,  by  O.  L.  Bowie,  5  Aug  1954.  21  p. 
WAL  893/167. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127562 

Watertown  Arsenal  Lab.,  Mass. 
EFFECT  OF  THE  SMALL  DISPLACEMENT 
APPROXIMATION  IN  ELASTICITY  ON  THE  SOLU- 
TION OF  AN  ELLIPl  ICAL  HOLE,  by  O.  L.  Bowie, 
1  Dec  1955.  9  p.  WAL  893/185. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127707 

Watertown  Arsenal  Lab.,  Mass. 
ENGRAVING  PRESSURES  FOR  CANNELURED 
ROTATING  BANDS:   THEORETICAL  INVESTIGA- 
TION OF  THE  INDENTATION  PRESSURE  FOR 
RECTANGULAR  METAL  BANDS  UNEQUALLY 
SUPPORTED  ON  THE  TWO  SIDES,  by  E.  W.  Ross, 
Jr.,  16  Mar  1955.   14  p.  WAL  880/51. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127559 

Watertown  Arsenal,  Labs.,  Mass. 
EXPERIMENT  ON  THE  NORMAL  ENGRAVING  OF 
RECTANGULAR  COPPER  BANDS,  by  John  Campo 
and  E.  W.  Ross,  Jr.,  5  June  1956.  62  p.  WAL  760/534. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  127592 

Watertown  Arsenal.  Lab..  Mass. 
ON  THE  LOADING  OF  ROLLER  BEARINGS,  PHASE 
II.  PHOTOELASTIC  STUDY  OF  ROLLER  BEAR- 
INGS, by  J.  I.  Bluhm,  1  Aug  1949.  25  p.  WAL  232/6. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  127550 

Watertown  Arsenal  Lab.,  Mass. 
PROCEDURE  FOR  INVESTIGATION  OF  MACHINE, 
AND  INSPECTION  AND  TESTING  OF  STANDARD 
V-NOTCH  CHARPY  IMPACT  TEST  SPECIMENS,  by 
D.  E.  Driscoll,  May  1952.   26  p.  WALR   112/84. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128103 

Watertown  Arsenal  Lab.,  Mass. 
STRESS  CONCENTRATION  IN  PLATES  CONTAIN- 
ING TWO  CIRCULAR  HOLES  WITH  UNEQUAL 
RADII,  by  O.  L.  Bowie,  16  Sept  1955.   12  p.  WAL 
893,  178. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127566 
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Watertown  Arsenal  Lab..  Mass. 
TENSILE  FILLET  STRESSES  IN  T-80  RECUPERA- 
TOR  REAR  HEAD  RETAINER  THREADS,  by  J.  H. 
Flanagan,  10  July  1953.   14  p.  WAL  893/ 159. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127560 

Watertown  Arsenal  Lab.,  Mass. 
THEORETICAL   EVALUATION  OF  THE  RUPTURE 
STRESS  FOR  BRITTLE  FAILURE  OF  HOLLOW 
CYLINDERS  CONTAINING  A  SINGLE  RADIAL 
CRACK  AT  THE  BORE,  by  O.  L.  Bowie,  16  Sept 
1955.   17  p.  WAL  893/183. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127568 

Watertown  Arsenal  Lab.,  Mass. 
TRANSITION  BEHAVIOR  IN  V  NOTCH  CHARPY 
SLOW  BEND  AND  IMPACT  TESIS.  by  Carl  E. 
Hartbower.  29  May  1956.   16  p.  WALR  112/87-1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128102 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
FLUID -PRESSURE  QUICK -DISCONNECT  COU- 
PLING, by  Henry  Seeler,  May  1958.  9  p.  WADC 
TR  53-263.    AD  21965. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  133691 

Yale  U.,  New  Haven,  Conn. 
AN  EXPERIMENTAL  INVESTIGATION  ON  PLASTIC 
STRESS-STRAIN  RELATIONS,  by  Aris  Phillips, 
Sept  1956.   17  p.  Contract  Nonr-609(  12). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128351 


Ordnance,  Missiles,  and  Satellite  Vehicles^ 


Aberdeen  Proving  Ground,  Md. 
TEST  OF  MAGNESIUM  AND  TITANIUM  TRAILS 
FOR  CARRIAGE  GUN,  76  MM,  T66,  by  S.  M.  Keithley, 
Nov  1956.   74  p.  Ord  Project  TR  1-1025,  1st  rept. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  130638 

Air  Force  Missile  Development  Center,  Holloman 

Air  Force  Base,  N.  Mex. 
THE  HOLLOMAN  TRACK,  Sept  1957.   18  p.  AF  MDC 
TR  57-1. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130765 

A  Brochure. 

Air  Force  Missile  Test  Center,  Patrick  Air  Force 
Base,  Florida. 

AFMTC  TIMING  SYSTEM,  by  P.  G.  Shupe,  15  July 

1957.   12  p.  AFMTC  -TR-57-16.  AD  124137. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128343 

Applied  Psychology  Corp.,  Washington,  D.  C. 
THE  RELATION  OF  TOXIC  GASES  TO  EQUIPMENl 
DESIGN,  by  H.  D.  Lerner  and  H.  J.  Bond,  Dec  1954. 
117  p.  Contr.  DA  36-034-ORD-1638. 
Order  from  LC  mi  $6.00.  ph  $18.30  PB  129915 


Ballistic  Research  Labe., 

Ground,  Md. 
COMPARISON  OF  FOWLER 
COEFFICIENTS  WITH  THO$E  RECENTLY  OB 


TAIN  ED.  by  H.  P.  Hitchcock, 

986. 

Order  from  LC  mi  $1.80,  ph 


Ballistic  Research  Labs.,  JM)erdeen  Proving 

Ground,  Md. 
A  STATISTICAL  DISTRIBUTION 
CERTAIN  REDUNDANT  SYSTEMS 
and  Frank  E.  Grubbs,  Sept  1)57 
Order  from  LC  mi  $2.70,  ph 


Chemical  Warfare  Labs 

Md. 
BALLISTIC  VELOCITY 
SYSTEM  DEVISED  FOR   US 
DIVISION,  ARMY  CHEMICA 
Grossman,  20  Dec  1956.  55 
Order  from  LC  mi  $3.60,  ph 


Army  Chemical  Center, 


INSTRUMENTATION 

£  AT  THE  BIOPHYSICS 
.  CENTER,  by  David 
.  CWL  R  2081. 
$9.30  PB  127609 


Labs 


Diamond  Ordnance  Fuze 
AN   ELECTROMECHANICALl 
PUSHER,  by  Milton  Lipmick 
Sept  1956.   17  p.  DOFL  TR  378. 
Order  from  LC  mi  $2.40,  pli  $3.30 


,  Washington,  D.  C. 
CONSTANT  VOLTAGE 
and  John  Gibbons,  15 


Franklin  Inst.  Philadelphia 
FRICTIONAL  RESISTANCE 
AT  HIGH  SLIDING  SPEED. 
H.  C.  Rippel,  31  Aug  1956.   2 
DA-36-034-ORD-1634RD.  F 
Order  from  LC  mi  $3.00,  ph 


,  Pa. 

HEATING  AND  WEAR 
)y  W.  W.  Shugarts,  Jr., 
2  p.  RR-248;  Contr. 
nal  report.  AD  112365. 
$6.30  PB  130893 


re 


Human  Resources  Resea 
Washington  U.,  Washingto 
TRAINFIRE  II.  A  NEW 
NIQUE  OF  FIRE  AND 
Hammes  and  Henry  E.  Kelly 
TR  41;  Contr.  DA -49- 106 
Order  from  LC  mi  $3.00,  ph 


Institute  for  the  Study  of  Rpte  Processes.  U.  of 

Uuh,  Salt  Lake  City. 
SOME  FRAMING  CAMERA 
NOMENA  ASSOCIATED  WITlH 
OF  HIGH   EXPLOSIVES,  7 
N7onr-45107,  TR-49. 
Order  from  LC  mi  $3.30,  ph 


Naval  Gun  Factory,  Wash 
METALLURGICAL  INVESTl 
PROJECTILES  (HO,  COLD 
LENDER  NOrd  15896,  by  K. 
p.  NTGF  TR   24-57;   NAVORC' 
Order  from  LC  mi  $2.40,  ph 


Naval  Ordnance  Test 
RANDSBURG  WASH  TEST 
25  p.  photos. 
Order  from  LC  mi  $2.70,  ph 


Naval  Ordnance  Test 
WINDMILLING 
LERS,  Thomas  G.  Lang, 
5252;   NOTS  1455. 
Order  from  LC  mi  $2.70,  ph 
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Aberdeen  Proving 

S  MAGNUS  MOMENT 


July  1956.  9  p.  BRLR- 


$1.80 


PB  128761 


APPLICABLE  TO 

by  Helen  J.  Coon 
21  p.  BRLM  1099. 
$4.80  PB  132429 


PB  128844 


h  Office,  George 
D.  C. 
COIpRSE  IN  BASIC  TECH- 
SQUi^D  TACTICS,  by  John  A. 
[  July  1957.   37  p.  HRRO 
-1. 
$6.30  PB  129411 


qin 


STUDIES  OF  PHE- 
THE  DETONATION 
1956.  46  p.  Contr. 


May 


$7.80 


PB  128158 


iligton.  D.  C. 
GATION  OF  5'738 
FORMED.  PROCURED 
Kojola,  June  1957.  20 
5514.  Pt.  2. 
$3.30  PB  133903 


Statibn,  China  Lake,  Calif. 
/ACTIVITIES.  Mar  1956. 


$4.80 


PB  130427 


Statibn  China  Lake,  Calif. 
CHARACTELISTICS  OF  PROPEL - 

May  1956.  23  p.  NAVORD 


$4.80 


PB  129598 


Naval  Postgraduate  School,  Monterey,  Calif. 
GENERALIZATION  OF  CONSTANT  ABSOLUTE 
VORTICITY  TRAJECTORIES,  by  F.  L.  Martin.  15 
Feb  1955.  31  p.  Research  Paper  No.  7. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130905 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  DEVELOPMENT  OF  A  GUIDED  MISSILES 
TELEMETERING  SYSTEM  FOR   KUW-1.  by  A.  J. 
Stecca  and  V.  J.  Guethlen.  July  1947.   19  p.  NRL 
R-3101. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129154 

Naval  Research  Lab.,  Wadhington,  D.  C. 
ELECTRICALLY  INDUCED  HEATING  OF  20-MM 
AIRCRAFT  MACHINE  GUN,  by  J.  M.  Marzolf,  June 
1947.   35  p.  NRL  E-3095. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129152 

Naval  Research  Lab.,  Washington,  D.  C. 
ROCKET  RESEARCH  REPORT  NO.  VII.  THE 
ROCKET  IMPACT  POINT  COMPUTER,  by  Thor  A. 
Bergstrahl,  26  Oct  1951.  45  p.  NRL  Report  3851. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129027 

Naval  Research  Lab.,  Washington,  D.  C. 
ROCKET  RESEARCH  REPORT  NO.  IX.  THE 
VIKING  6  FIRINGS,  by  Milton  W.  Rosen  and  James 
M.  Bridger,  21  Sept  1951.  49  p.  NRL  Report  3854. 
Order  from  LC  mi   $3.30,  ph  $7.80  PB  129028 

Naval  Research  Lab.,  Washington,  D.  C. 
ROCKET  RESEARCH  REPORT  NO.  X.    THE 
VIKING  7  FIRINGS,  by  Milton  W .  Rosen  and  J.  W. 
Bridger,  25  Mar  1952.  41  p.  NRL  Report  3946. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129029 

Naval  Research  Lab.,  Washington,  D.  C. 
ROCKET  RESEARCH   REPORT  NO.   XIX,  THE 
VIKING  10  FIRINGS,  by  Milton  W.  Rosen  and  James 
M.  Bridger,  5  May  1955.  NRL  4513. 
Order  from  LC  mi  $  3.00,  ph  $6.30  PB  129025 

Naval  Research  Lab.,  Washington,  D.  C. 
TELEMETERING   EQUIPMENT  DEVELOPED  AND 
PROVIDED  BY  THE  NAVAL  RESEARCH  LABORA- 
TORY  FOR  GENERAL  USE  IN  THE  V-2   FIRINGS, 
by  V.  L.  Heeren  and  C.  H.  Hoeppner,  1  Oct  1946. 
47  p.   NRL  R-3013. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129269 

Taken  from  NRL  R-2955. 

Navy  Underwater  Ordnance  Station,  Newport,  R.  I. 
A  CALCULATION  OF  STRESSES  IN  THICK - 
WALLED  PIPES,  prepared  by  Donald  Tryk  and 
Thomas  Kee,  20  June  1956.   11  p.  TM  157. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127909 

Office  of  Ordnance  Research.  EXirham,  North 

Carolina. 
PROCEEDINGS  OF  THE  FIRST  CONFERENCE  ON 
THE  DESIGN  OF   EXPERIMENTS  IN  ARMY  RE- 
SEARCH. DEVELOPMENT  AND  TESTING.  OCT 
19-21.  1955.  June  1957.  239  p.  ODR  57-1. 
Order  from  LC  mi  $10,20,  ph  $36.30  PB  130203 

Picatinny  Arsenal,  Dover.  N.  J. 
INVESTIGATION  OF  THE  SAFETY  OF  FIRING 
COMPOSITION  B- LOADED  120  MM  T15E2  HE  and 
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T15E3  HE-T  SHELL,  by  Samuel  D.  Stein  and  Edward 

A.  Skettini,  Oct  1957.   17  p.  PATR  2456. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  132570 

Picatinny  Arsenal,  Dover,  N.  J. 
PENETRATION  OF  EXPLOSIVES  BY  HEAVY  NU- 
CLEAR PARTICLES,  by  Rufus  C.  Ling,  Apr  1957. 
24  p.  PATR  2393. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  127714 

picatinny  Arsenal,  Dover,  N.  J. 
THE  SAND  BOMB  TEST  CONSIDERED  AS  A 
TRAGMENTATION  PROBLEM,  by  M.  M.  Jones  and 
0.  E.  Sheffield,  July  1957.  24  p.  PATR  2424. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133942 

Picatinny    Arsenal,  Dover,  N.  J. 
STORAGE  STABILITY  OF  CELLULOSE  NITRATE 
PLASTICS,  by  Kenneth  T.  Carolan  and  Mitchel 
Chmura,  July  1957.   17  p.  Technical  rept.  2440. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128978 

Picatinny  Arsenal,  Dover.  N.  J. 
VOLUMETRIC  LOADER   FOR  NON- FLOWING 
POWDERS,  by  E.  Jescerzewski,  Mar  1958.  21  p. 
DB-TR  3-58. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133879 

Rem-Cru  Titanium.  Inc..  Midland,  Penn. 
THE  DEVELOPMENT  OF  STRONG.  TOUGH 
TITANIUM  ALLOYS  FOR  ORDNANCE  USE.  71  p. 
WAL  401/163-14;  Contr.  DA  19-059-ord-1007. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133935 

Rock  Island  Arsenal  Lab.,  HI.  ' 

EVALUATION  OF  HEAT  AND  OIL  RESISTANCE 
SPECIALTY  POLYMERS  FOR  ORDNANCE  APPLI- 
CATIONS, by  R.  R.  Freeman.  25  Dec  1956.   17  p. 
RIAL  56-3730. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130097 

Rock  Island  Arsenal  Lab.,  111. 
FUNGUS -PROOFING  OF  BARRIER  MATERIALS,  by 
Evelyn  S.  Burke,  23  July  1956.   31  p.  RIAL  56-1664. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128683 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover.  N.  J. 
DEVELOPMENT  OF  SHALLOW -CAVITY  GREEN 
MARKER  SHELL  FOR  90  MM  GUNS,  by  Samuel  D. 
Stein,  Paul  B.  Tweed,  etc.,  June  1957.  23  p.  PATR 
2437. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129330 

Samuel  Feltman  Ammunition  Labs..  Picatinny 

A rs6ncil    Dover    N    I 
DEVELOPMENT  OF  SHALLOW -CAVITY  YELLOW 
MARKER  SHELL  FOR  90  MM  GUNS,  by  Samuel  D. 
Stein,  Paul  B.  Tweed,  etc.,  June  1957.  31  p.  PATR 
2417. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129329 

Samuel  Feltman  Ammunition  Labs..  Picatinny 

Arsenal,  Dover,  N.  J. 
EFFECT  OF  NITROCELLULOSE  STABILIZATION 
CYCLE  ON  STABLE  LIFE  OF  PROPELLANTS.  by 
Robert  S.  Musgrave  and  Russell  L.  Trask,  Aug  1957. 
28  p.  Technical  rept.  2444. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129909 


Samuel  Feltman  Ammunition  Labs..  Picatinny 

Arsenal,  Dover,  N^.  J. 
FEASIBILITY  STUDY  OF  A  90  MM  T91  HE  WHITE 
MARKER  SHELL,  by  Kathleen  G.  Sheffield.  Charles 
E.  Jacobson,  etc.,  July  1957.  29  p.  PATR  2410/ 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129350 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
IMPROVED  METHODS  AND  TECHNIQUES  FOR 
TESTING  IMPACT  SENSITIVITY  OF   EXPLOSIVES, 
by  Alonzo  Bulfinch,  July  1956.  59  p.  PATR -2282. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128225 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover.  N.  J. 
NONAQUEOUS  TITRIMETRIC  ANALYSIS  OF 
AMMONIUM  NITRATE,  SODIUM  NITRATE  AND 
TNT(CRATERING  EXPLOSIVE),  by  Henry  L.  Herman, 
Dec  1956.   15  p.  Technical  rept.  2384. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130841 

Samuel  Feltman  Ammunition  Labs..  Picatinny 

Arsenal,  Dover.  N.  J. 
PYROTECHNICS  LAUNCHER  AND  SEQUENCE 
FLASH  CARTRIDGE  AS  A  MISSILE  BORNE 
TRACKING  AID.  by  Paul  A.  Larsen,  June  1957.  20  p. 
PATR   2426. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128815 

Samuel  Feltman  Ammunition  Labs..  Picatinny 

Arsenal,  Dover,  N.  J. 
RISKS  ARISING  FROM  MISFIRES,  by  Yngne  Rollof. 
Apr  1957.  9  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128642 

Translated  from  Memorial  de  I'Artillerie  Franca ise 
V.  29.  No.  2,  1955.  Picatinny  Arsenal  Translation 
No.  U. 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
SLIP-ON-CAP  FIBER  CONTAINER,  by  Roswell  H. 
Evans  and  Howard  M.  Weiner.  May  1957.  26  p. 
PATR  2420. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128735 

Samuel  Feltman  Ammunion  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
A  STUDY  OF  THE  GREASEPROOFNESS  TEST  OF 
SPECIFICATION  MIL-B-121  A,  by  Howard  M. 
Weiner,  Oct  1956.   19  p.  PATR -2312. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128047 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal.  Dover,  N.  J. 
A  SURVEY  OF  FIELD  FORCES  CRITERIA   FOR 
AMMUNITION  PACKAGING,  by  H.  M.  Weiner.  Aug 
1957.  25  p.  PATR  2436. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130710 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover.  N.  J. 
VISUAL  DETECTION  OF  TRIPWIRES  FOR  ANTI- 
PERSONNEL MINES,  by  G.  A.  Peters  and  L.  R. 
Drumm,  June  1957.   19  p.  PATR  2415. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129322 
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Samuel  Feltman  Ammunitijan  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
WIREBOUND  BOXES  AS  A 
NAILED  WOODEN  BOXES 
MENT  OF  AMMUNITION, 
1956.   45  p.   PATR  2308. 
Order  from  LC  mi  $3.30,  pH  $7.80  PB  128717 


SUBSTITUTE  FOR 

DOMESTIC  SHIP- 
Roy  M.  Dennis,  Aug 


FOR 


h' 


La. 


Tulane  U.,  New  Orleans, 
THE  USE  OF  APPROXIMATIONS 
FUNCTIONS,  by  Robert  R 
p.  Contr.  DA  01-021-506-OR(D{P) 
Order  from  LC  mi  $2.40,  ph 


Utah  U.,  Salt  Lake  City. 
AN  INVESTIGATION  OF  CR|ATERS 
HIGH -VELOCITY  PELLETS 
C.  R.  Whited.  May  1957.  48 
OSR-9.  AF  OSR  TN-57-293; 
Order  from  LC  mi  $4.50,  ph 


Utah  U.,  Salt  Lake  City. 
PROJECTILE  DECELERATION 
NETIC  FIELDS,  by  L.  D.  Ha 
May  1957.  46  p.  Tech.  repoijt 
TN-57-294;   Contr.  AF   18 
Order  from  LC  mi  $3.30,  ph 


Wateriown  Arsenal  Lab.,  Mass 
CERAMIC  NOZZLES,  A 
EXAMINATION  OF   ERODED 
CERAMIC  NOZZLES  FOR 
by  E.  L.  Reed  and  H.  G.  Ca 
WAL  371/39. 
Order  from  LC  mi  $4.50,  ph 


ine 


TO  THE  ROCKET 
n,  15  July  1956.   14 
-259. 
$3.30  PB  133742 


FORMED  BY 
by  W.  S. Partridge  and 
.  Tech.  report  No. 
Contr.  AF  18  (600)  1217. 
$12.30  PB  128423 


BY   ELECTROMAG- 
rris  and  L.  E.  Jenkins, 
No.  OSR -10,  AF  OSR 

1217. 
$7.80  PB  128422 


(6100) 


METALLOGRAPHIC 
HOT -PR  ESS  ED 
HECOILLESS  WEAPONS, 
r,  30  July  1951.   74  p. 


$12.30 


PB  128095 


Watertown  Arsenal  Lab.,  Mass. 
DEFLECTIONS  AND  STRESSES  OF  A  HEMISPHERI- 
CALLY -BASED  PROJECTIL^  ACTED  ON  BY  BAND 
PRESSURE  ALONE,  by  B.  T. 
47  p.  WAL  893/186. 
Order  from  LC  mi  $3.30,  ph 


CaldweU,  21  May  1956. 


$7.80 


PB  127708 


Watertown  Arsenal  Lab.,  Mass. 
DEFLECTIONS  OF  A  HEMIJPHERICALLY-BASED 
PROJECTILE  ACTED  ON   BM  GAS  PRESSURE  AND 
A  BAND  OF  SHEAR,  by  E.  F  .  Assmus  and  R.  F. 
Julian,  21  May  1956.   38  p.  WAL  893/187. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127709 


Watertown  Arsenal  Lab.,  Mass. 
TEMPERAtOUlE  DISTRIBUTION  IN  A  HOLLOW 
CYLINDER   HEATED  BY  INDUCTION,  by  P.  P 
Rodkowski,  23\Sept  1955.   17 
893/181.  N^^ 

Order  from  LC  mi  $2.40,  ph 


3.,  Glossary.  WAL 


Watertown  Arsenal  Lab.,  Mass 
THE  VACUUM   FUSION  MET 
FOR  DETERMINATION  OF 
OF  GASES  IN  METALS;  GUhJ 
McMahon  and  Laurence  S.  Fdste 
WAL  805/5. 
Order  from  LC  mi  $2.70,  ph  $4.80 


Wright  Air  Development  Center,  Wright- Patterson 

Air  Force  Base.  Ohio. 
MISSILE  ROLL  STABILlZATjION 
TYPE  CONTROL  SYSTEM,  ty 


$3.30 


PB  127567 


HOD  OF  ANALYSIS 
VHNUTE  QUANTITIES 
EROSION,  by  Wm.  J. 
r  26  June  1951.  27  p. 

PB  127554 


BY  A   FLICK  ER- 
Martin  W.  Ruhnke, 


Ph.D.  and  Charles  J.  Zoet,  Apr  1953.   172  p.  WADC 

TR-53-202.  AD  20340. 

Order  from  LC  mi  $8.10,  ph  $27.30  PB  130374 


Sanitation  and  Safety  Engineering 

Academy  of  Technical  Sciences  (Denmark). 
ON  THE  THEORY  OF  MULTIPLE- WELL  SYSTEMS, 
by  Frank  Engelund,  1957.   14  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  134217 

Civil  Engineering  and  Building  Construction  Series 
Vol.  4,  No.  7;  Acta  Polytechnica  234  (1957). 

Air  Force  Missile  Development  Center,  Holloman 

Air  Force  Base,  N.  Mex. 
PRELIMINARY  INVESTIGATIONS  OF  A  HYDRAULIC 
BUMPER  AND  ROLL-OVER  STRUCTURE,  by  J.  J. 
Ryan,  et  al,   Feb  1958.  27  p.  AF  MDC  TN  58-5; 
Minnesota  U.;  Contr.  AF  29(600) -831.  AD  135007. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  133755 

Arctic  Aeromedical  Lab..  Ladd  Air  Force  Base, 

Alaska. 
STERILIZATION  OF  WATER  BY  OZONE  UNDER 
ARCTIC  CONDITIONS,  by  R.  S.  Ingols  and  R.  H. 
Fetner.  Sept  1956.  27  p.  Proj.  No.  8-7955. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130659 

Enrico  Fermi  Inst,  for  Nuclear  Studies,  U.  of 

Chicago,  III. 
TRITIUM  ASSAYS  OF  NATURAL  WATERS  MEAS- 
URED IN  1956-1957,  by  F.  Begemann  and  Anthony 
Turkevich,  31  Dec  1957.  71  p.  AF  OSR  TR  58-41; 
Contr.  AF  18(600) -564.  AD  154131. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133669 

Hostrup  Lyons,  and  Associates,  Los  Angeles,  Calif. 
ENGINEERING  DEVELOPMENT  STUDY  OF  SANI- 
TARY FACILITIES  IN  ARID  REGIONS  PROGRESS 
REPORT,  2D  QUARTER.  7  July  1952.   88  p.  Contr. 
NOy  27480.  AD  17671. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129405 

Hostrup,  Lyons,  and  Associates,  Los  Angeles,  Calif. 
SANITARY  FACILITIES  IN  ARID  REGIONS.  ENGI- 
NEERING DEVELOPMENT  STUDY.  QUARTERLY 
PROGRESS  REPORT,  Ivor  A.  Lyons,  7  Apr  1952. 
61  p.  Contr.  NOy  27480. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129648 

Industrial  Test  Lab..  Philadelphia  Naval  Shipyard. 

Pa. 
USE  OF  RADIOISOTOPE  TECHNIQUES  IN  STUDIES 
OF  ZINC  SEPARATIONS  IN  THE  DETERMINATION 
OF  ZINC  IN  DRINKING  WATER,  by  T.  F.  Boyd, 
Sept  1956.  31  p.  ITL-6200B-4.  AD  107734. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  129646 

Institute  of  Tech.,  U.  of  Minn.,  Minneapolis. 
INVESTIGATION  OF  FREEZING  AS  A  MEANS  OF 
OBTAINING   FRESH  WATER   FROM  SALT  WATER, 
by  Emory  N.  Kemler.  et  al.  26  May  1954.  89  p. 
Contr.  NOY -73248. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  127998 

Report  I -Summary  of  Patent  Information 
Mechanical  Engineering. 
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Material  Lab.  New  York  Naval  Shipyard.  Brooklyn. 
RESEARCH  AND  DEVELOPMENT  ON  PLASTIC 
FILTER  LENSES  FOR  WELDERS'  GOGGLES  AND 
HELMETS,  by  L.  Banet  and  P.  A.  Proscia,  20  Aug 
1956.  38  p.  Lab.  Project  5580,  Final  Rept. 
AD  109050. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133616 

Naval  Civil  Engineering  Research  and  Evaluation 

Lab.,  Port  Hueneme. 
TEST  AND  EVALUATION  OF  A  SEWAGE  TREAT- 
MENT PLANT,  by  J.  E.  Halton,  10  July  1956.  57  p. 
Technical  memo,  M-112. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  129467 

Naval  Research  Lab..  Washington,  D.  C. 
DEVELOPMENT  OF  FIRE  ALARM  THERMOSTAT 
OTHER  THAN  MERCURY -IN -GLASS,  by  R.  Gareau, 
7  Oct  1948.    15  p.  NRL  E-3365. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130107 

Rock  Island  Arsenal  Lab.,  Illinois. 
DISPOSAL  OF  CYANIDE  WATERS  AT  ROCK 
ISLAND  ARSENAL,  by  A.  W.  Anderson.  31  Aug  1956. 

15  p.  RIAL  56-2542. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130090 

Snow  Ice.  and  Permafrost  Research  Establishment, 

Wilmette,  111. 
SEWAGE  DISPOSAL  AT  ICE  CAP  INSTALLATIONS. 
by  H.  Bader  and  F.  A.  Small.  Apr  1955.  5  p.  SIPRE 
21. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  128111 

Corps  of  Engineers  Greenland  Proj.  15. 

Wright  Air  Development  Center,  Wrighi-Patterson 

Air  Force  Base,  Ohio. 
TESTS  OF  THE  USAF  TYPE  MA-1  RUNWAY 
OVERRUN  BARRIER,  by  Roy  J.  Cochran,  Mar  1956. 
52  p.  WADC  TN-56-110.  AD  94656. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  133832 

Ship  Building 

David  Taylor  Model  Basin.  Washington,  D.  C. 
PROPELLER  DYNAMOMETER   INSTRUMENTATION 
AT  THE  DAVID  TAYLOR  MODEL  BASIN,  by  G.  J. 
Norman,  M.  W.  Wilson,  et  al,  July  1956.  40  p. 
DTMB-1068. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128730 

David  Taylor  Model  Basin,  Washington,  D.  C. 
SCALE  EFFECTS  IN  SEAWORTHINESS,  by  J.  G. 
Szebehely  and  M.  D.  Bledsoe,  July  1956.  42  p.  DTMB- 
1070. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130956 

Experimental  Towing  Tank,  Stevens  Inst,  of  Tech., 

Hoboken,  N.  J. 
NEW   EQUIPMENT   FOR  MODEL  TEST  AT  ALL 
HEADINGS  TO  WAVES,  by  E.  V.  Lewis,  June  1956. 

16  p.  TM  110. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128672 

Wave  Research  Lab.,  U.  of  Calif..  Berkeley. 
MODEL  STUDY  OF  SHIP  MOORING   FORCES: 
AFDL-1,  by  R.  L.  Wiegel  and  R.  W.  Clough,  Mar 


1956.  37  p.  lER  Series  92,  Issue  4;  Contr.  NOy- 

73260. 

Order  from  LC  mi  $3.00,  ph  $6.30 


PB  128775 


Wave  Research  Lab.,  U.  of  Calif.,  Berkeley. 
MODEL  STUDY  OF  SHIP  MOORING  FORCES: 
ARD-12,  by  R.  A.  Dilley  and  R.  L.  Wiegel,  July  1956. 
33  p.  lER  Series  92,  Issue  5;  Contr.  NDY -73260. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128776 

Wave  Research  Lab..  U.  of  Calif..  Berkeley. 
MODEL  STUDY  OF  SHIP  MOORING  FORCES: 
ARG-11.  by  R.  A.  Dilley,  J.  B.  Williams,  et  al,  Aug 
1956.  23  p.  Series  92,  Issue  7;  Contr.  NOy- 73260. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128680 

Wave  Research  Lab.,  U.  of  Calif.,  Berkeley. 
MODEL  STUDY  OF  SHIP  MOORING  FORCES: 
CVE-78,  by  R.  A.  Dilley  and  J.  B.  Williams,  Aug 
1956.  31  p.  lER  Series  92,  Issue  6;  Contr.  NOy- 
73260. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128774 


FOOD,   HANDLING,   AND 
PACKAGING  EQUIPMENT 

Food 

Californi^^gricultural  Experiment  Station,  Davis. 
STABILITY  ^F  LOW  MOISTURE  DEHYDRATED 
CLINGSTONE  PEACHES,  18  Apr  1955  to  17  Apr  1956, 
by  E.  M.  Nuak.  15  p.   F304-Report  6;  Contr.  DA  19- 
129-qm-333. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127564 

Illinois  U.,  Urbana. 
DETERMINATION  OF  CHEMICAL  CHANGES  THAT 
OCCUR  DURING  DEHYDRATION  AND  STORAGE  OF 
SERVING-SIZE  PIECES  OF  CHICKEN  MEAT,  by 
A.  I.  Nelson  and  M.  P.  Sternberg,  13  Mar  1955.   15  p. 
Final  Report;  Contr.  DA  44-109-QM-1553. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  1277.36 

Ingeniors  Vetenskaps  Akademien  (Sweden). 
EXPERIMENTS  ON  THE  CULTURE  OF    CHLO- 
RELLA  FOR   FOOD  PURPOSES,  by  Lars  Bjorkman 
and  Monica  Bjorkman,  1955.   19  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128361 

Chemistry  including  Metallurgy  Series  Vol.  4  No.  10; 
ACTA  Polytechnica  176. 

Minnesota  Agricultural  Experimet.L  Station,  St. 

Paul. 
FACTORS  INFLUENCING  THE  STORAGE  LIFE  OF 
DEHYDRATED  WHEAT  FLOUR,  by  W.  F.  Geddes.  17 
Feb  1956.  49  p.  Contr.  DA19-129-QM-283. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130909 

National  Academy  of  Sciences,  Washington,  D.  C. 
CHEMISTRY  OF  NATURAL   FOOD   FLAVORS-A 
SYMPOSIUM,  by  Col.  J.  D.  Peterman  and  E.  M.  Mrak. 
May  1957.   204  p. 
Order  from  LC  mi  $9.30.  ph  $31.80  PB  130202 


89 


New  York  State  Agricultuijal    Experiment  Station, 

Geneva. 
EXPERIMENTAL  DEHYDRATION  OF  PEAS  AND 
SNAP  BEANS,  by  D.  B.  Hand. 
Final  report.  (No.  7)  for  per 
1954;  Contr.  DA-44-l09-qm 
Order  from  LC  mi  $6.00,  ph 


31  Aug  1954.   116  p. 
od  1  Mar  1953-31  Aug 
1420. 
$18.30  PB  132749 


Quartermaster  Food  and  (k)ntainer  Inst,  for  the 

Armed  Forces.  Chicago.  I)IL 
DEVELOP  METHOD  FOR   diATHERMALLY 
PROCESSED  CANNED  HAMS,  17  Feb  1955  to  17  Oct 
1955,  by  L.  J.  Pircon.  38  p.  Contr.  DA  l9-129-qm- 
288 
Order  from  LC  mi  $3.00.  plj  $6.30  PB  127563 

Quartermaster  Food  and  (tontainer  Inst,  for  the 

Armed  Forces.  Chicago.  III. 
KEEPING  QUALITY  OF  SH  ILL  EGGS  AS  AFFECT- 
ED BY  THERMOSTABILIZAfriON  (OIL  TREATED), 
July  1956.  29  p. 


Order  from  LC  mi  $2.70,  ph   $4.80 


Quartermaster  Food  and  (Container  Inst,  tor  the 

Armed  Forces.  Chicago. 
PREFERENCE  RATINGS  " 
RATION  ITEMS.  TERMlNAtTION 
1956.   13  p.   Proj.  7-84-15- 
Order  from  LC  mi  $2.40,  plf  $3.30 


Refrigeration  Equipment 
THE  ABILITY  OF 
DRY  ICE  BOXES  TO 
STORAGE  TEMPERATURE^ 
Schmidt,  Jan  1956.   20  p 
AF-33(6l6)-2275.  AD  95756 
Order  from  LC  mi  $2.40.  pli  $3.30 


PB  130764 


pi. 

fOr 


OPERATIONAL 
REPORT.  Sept 


PB  129348 


<::o. 


Dayton.  Ohio. 
CONTROLLED  TEMPERATURE 
MAINtTAIN  SAFE  FOOD 

,  by  M.  J.  Witt  and  H.  S. 
vVADC  TN  56-9;  Contr. 


PB  130806 


Packaging 


Ekco- Alcoa  Containers  Ir^.,  River  Grove,  111. 
RECTANGULAR  ALUMINUM  FOIL  THREE  COM- 
PARTMENT TRAY,  AND  ROUND  ALUMINUM   FOIL 


CASSEROLE  CONTAINER. 
Contr.  DA  19-129-QM-450. 
Order  from  LC  mi  $2.40,  p 


28  Dec  1955.   14  p. 
b  $3.30  PB  132559 

Corps  Engineering  Labs., 


Evans  Signal  Lab..  Signal 

Belmar.  N.  J. 
COMPARISON  OF  THE  LAfe  PACKAGE  TESTERS 
USED  BY  SIGNAL  CORPS    -LECTRON  TUBE  CON 
TRACTORS,  by  Gerard  E.  Eoyan,  6  Mar  1956.   21  p 
TN  1821. 
Order  from  LC  mi  $2.70.  pi  $4.80  PB  129325 

Naval  Supply  Research  ard  Development  Facility, 

Bayonne,  N.  J. 
APPLICABILITY  AND  SUITABILITY  OF  TESTS  IN 
SPECIFICATION  MIL-P-lloB.  by  S.  Stambler,  S 
Cholmar.  etc.,  Dec  1956.   1^2  p.  Engineering  rept. 
No.  2.5005. 
Order  from  LC  mi  $8.70,  pi  $30.30  PB  129988 


Rock  Island  Arsenal  Lab 
THE  COMPATABILITY  OF 
MATERIALS  AND  MIL-P 
S.  Burke,  4  Oct  1956.  27  p 
Order  from  LC  mi  $2.70. 


111. 

ORDNANCE  BARRIER 
:420  MATERIALS,  by  E. 
RIALR-56-2658. 
$4.80  PB  130095 


P^ 


Rock  Island  Arsenal  Lab.,  111. 
SIX-YEAR  STORAGE  PROGRAM  TESTS -PACKAGED 
ITEMS,  by  R.  L.  Murrens,  24  Apr  1957.   110  p. 
RIAL  57-224. 
Order  from  LC  mi  $5.70.  ph  $16.80  PB  129603 

Report  No.  6B  of  6  Parts  (Shed  and  Warehouse 
Storage  only). 

Rock  Island  Arsenal  Lab..  111. 
SIX-YEAR  STORAGE  PROGRAM  TESTS -PACKAGED 
ITEMS,  by  R.  L.  Murrens,  3  May  1957.   106  p.  RIAL 
56-3561. 
Order  from  LC  mi  $5.70.  ph  $16.80  PB  129469 

Rock  Island  Arsenal  Lab.,  III. 
STATISTICAL  STUDY  OF  TIN  CANS  AS  CON- 
TAINERS  FOR  ANTI-FRICTION  BEARINGS,  by  R.  L. 
Murrens.  18  Apr  1956.  21  p.  RIAL  56-1034. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130091 

Rock  Island  Arsenal  Lab.,  111. 
STATISTICAL  STUDY  OF  TIN  CANS  AS  CON- 
TAINERS FOR  ANTIFRICTION  BEARINGS,  by  R.  L. 
Murrens.    18  p.   RIAL  57-1584. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133939 


MACHINERY,   FABRICATION,   AND 
ACCESSORY  EQUIPMENT 

Naval  Engineering  Experiment  Station.  Annapolis, 

Md. 
FINAL  REPORT  OF  FULL  SCALE  CONDENSOR 
CIRCULATING  WATER  TEST,  by  J.  A.  Bauman,  18 
Dec  1956.  21  p.  Research  and  Development  rept. 
030194B. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133855 

Office  of  Naval  Research,  Washington,  D.  C. 
ON  THE  THEORY  OF  REPLACEMENT  OF  MA- 
CHINERY WITH  A  RANDOM   FAILLRl:. 
TIME,  by  George  H.  Weiss.  Dec  1956.   15  p. 
NAVEXOS  P-1278. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127904 

Reprinted  from  "Naval  Research  Logistics  Quarterly. 

Ordnance  Corps,  Washington,  D.  C. 
PREPARATION   HANDLING  AND  MAINTENANCE  OF 
PRODUCTION   EQUIPMENT   FOR  RESERVE  STOR- 
AGE, Aug  1954.  68  p.  ORDM  4-6. 
Order  from  LC  mi  $  3.90,  ph  $  10.80  PB  133772 

Rock  Island  Arsenal  Lab.,  111. 
CUTTING  FLUID  EVALUATION  BY  ACCELERATED 
MACHINING  TESTS,  by  F.  J.  Daasch  and  S.  L. 
Eisler,  25  May  1956.   21  p.   RIAL  56-1560. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  127596 

Engines  and  Propulsion  Systenns 

Detroit  Arsenal,  Center  Line,  Mich. 
SOLID  FUEL  TO  GAS  CONVERTER,  TVA-GEORGIA 
TECH  MODEL.   FINAL  REPORT,  18  May  1955.  94  p. 
Project  TT3-65-3.  AD  9"6735. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  129410 
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Engineer  Research  and  Development  Labs., 

Fort  Belvoir,  Va. 
IN  FORMA  nON  ON  CORPS  OF  ENGINEERING 
SMALL  INDUSTRIAL  ENGINE  PROGRAM,  1/2 
THRU  20HP,  1  May  1956.  72  p. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128690 

Escher  Wyss.  Ltd..  Zurich  (Switzerland). 
APPLICATION  OF  THE  CLOSED-CYCLE  PRIN- 
CIPLE TO  AIRCRAFT  PROPULSION  SYSTEMS,  Vol. 
I,  by  R.  Tognoni  and  W.  Spillmann,  July  1956.   55  p. 
EW  rept.  No.  5p-AK -56-027;  Contr.  A F6 1(5 14) 854; 
AFOSR  TR -56-45.  AD  97.087. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127103 

James  Forrestal  Research  Center,  Princeton,  New 

Jersey. 
BIBLIOGRAPHY  OF  UNCLASSIFIED  SQUID  PUBLI- 
CATIONS TO  1  JUNE  1956.  25  p.  Contr.  N6-0RI- 
105,  T.0.3. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130465 

Reprinted  from  JET  PROPULSION.  August,  1956. 
Task  Order  III.  NR-098-038. 

Naval  Research  Lab.,  Washington.  D.  C. 
GAS  PULSATOR- PULSE  JET.   FIFTH  PARTIAL 
REPORT,  by  G.  C.  Milak.  5  Mar  1948.   16  p.  NRL 
P-3252. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129284 

Naval  Research  Lab..  Washington.  D.  C. 
PERFORMANCE  OF  SIX-INCH  AERORESONATORS. 
by  D.  S.  Burgess  and  T.  K.  Rice,  et  al.  Dec  1946. 
39  p.  tables  NRL  P-3009. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  129267 


Pennsylvania  State  U..  University  Park. 
EXHAUST  BLOWEXDWN  ENERGY,  by  A.  W.  Hussman, 
D.  F.  White,  et  al.  Sept  1956.   164  p.  Contr.  Nonr- 
656(02). 
Order  from  LC  mi  $7.80.  ph  $25.80  PB  128644 

Rocketdyne.  Canoga  Park.  Calif. 
THE  ION  ROCKET  ENGINE,  by  R.  H.  Boden.  26  Aug 
1957.  42  p.  AFOSR  TN  57-573;  Contr.  AF  49(638)-l6. 
AD  136558. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  133642 


Manufacturing  Equipment  and  Processes 

Armour  Research  Foundation,  Chicago,  111. 
SOLID  SOLUTION  HARDENING  OF  ALPHA  AND 
BETA  TITANIUM.  No  pers.  auth.,  Aug  1954.  83  p. 
Contr.  DA-ll-022-ord-1439. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  133896 

Driver-Harris  Co.,  Harrison,  N.  J. 
DEVELOPMENT  OF  PRACTICES  FOR  COMMER- 
CIAL PRODUCTION  OF  TITANIUM  AND  TITANIUM 
ALLOY  WIRE,  by  W.  M.  Higgins  and  H.  D.  McKinney, 
1  July  1956.   15  p.   First  Annual  Report.  Contr.  DAI- 
30-069-505-ORD(P)  1957. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129384 


General  Radio  Co..  Cambridge,  Mass. 
FREQUENCY  CONTROL  SYSTEMS,  by  R.  W.  Stuart, 
Nov  1955.  58  p.  Final  Quarterly  Proj.  Rept.  Contr. 
DA  36 -039 -SC- 15542. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133898 

Maryland  U..  College  Park,  Md. 
PROCESS  AND  COST  ANALYSIS:  BROMOTRIFLUOR- 
OMETHANE.  by  Albert  H.  Cooper  and  C.  R.  Finch 
Dec  1954.  158  p.  Report  on  Contr.  DA  44-009-eng-1901. 
Order  from  LC  mi  $7.50.  ph  $24.30  PB  130923 

Raytheon  Mfg.  Co.,  Waltham,  Mass. 
ULTRASONIC  QUARTZ -CUTTING  EQUIPMENT. 
PILOT  RUN  REPORT,  by  Norman  E.  Gibbs,  Sept 
1955.   118  p.  Contr.  DA- 36-039-SC-30282. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  130587 

Sylvania  Electric  Produd.  Inc.,  Wobum.  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  TRANSISTOR 
MANUFACTURING,  15  May  1956.    138  p.  Contr. 
DA  36 -039 -SC- 30239. 
Order  from  LC  mi  $6.90.  ph  $21.30  PB  130855 

Volume  I -Engineering  Development  Final  Repwri. 

Wright  Air  Development  Center.  Wright-Patterson 

Air  Force  Base,  Ohio. 
OXIDATION -RESISTANT  BRAZING  ALLOYS,  by 
George  H.  Sistare,  Jr.  and  Allen  S.  McDonald,  Apr 
1955.  45  p.  WADC  TR-55-22;  Contr.  AF  33(616) 
2205.  AD  75471. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130403 


Transport,  Traction  and  Hoist  Facilities 

California  U..  Berkeley. 
MODEL  STUDY  OF  SHIP  MOORING  FORCES,  by 
R.  L.  Wiegel.  R.  A.  Dilley.  et  al,  Aug  1956.  67  p. 
Series  92,  Issue  8.  Contr.  NOy-73260. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128681 

California  U..  Berkeley. 
MOTION  OF  SHIPS  OF  SHALLOW  DRAFT,  by  R.  C. 
MacCamy,  Dec  1956.  31  p.  Contr.  Nonr-222  (18). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130995 

California  U.,  Los  Angeles. 
AN   ENGINEERING  ANALYSIS  OF  CARGO  HAN- 
DLING-III.      ANALYSIS  OF  STOCHASTIC  MODEL 
OF  CARGO  HAULING,  by  Harold  Davis,  Jack  K. 
Weinstock.  July  1956,   31  p.  Report  56-34.  Contr. 
Nonr  233(07). 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  127982 

California  U.,  Los  Angeles. 
AN   ENGINEERING  ANALYSIS  OF  CARGO  HAN- 
DLING "V.  SIMULATION  OF  CARGO  HANDLING 
SYSTEMS,  by  Russell  R.  O'Neill.  Sept  1956.   153  p. 
NONR  233  (07). 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  128499 

Colorado  A.  and  M.  Coll.,  Fort  Collins. 
MODEL  TESTS  WITH  A  TANKER   IN  OBLIQUE 
SEAS,  by  E.  F.  Schulz  and  T.  T.  Williams,  Jan  1957. 
64  p.  CER  57EFS2;  Contr.  N9  onr  824  (03). 
Order  from  LC  mi  $3.90,  ph  $10,80  PB  133555 
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Columbia  U.,  N.  Y. 
IROnCAL  AFRICAN  PORTS 
lECHNICAL  RtPORT  NO.  2, 
and  Irene  S.  Van  Dongen,  Feb 
Nonr  266(29)Geog.  Contr.  Noti 
Order  from  LC  mi  $2.40,  ph 


Dartmouth  Coll..  Hanover, 
RECONSTRUCTION  OF  TRANSPORTATION 
NORTH  NORWAY,  by  Trevor 
Technical  Report;  ONR  438- 
Order  from  LC  mi  $2.70,  ph 


-G^ 


AND  RAIL-LINES, 
by  William  A.  Hance 
1956.   11  p.  Cu  5-56- 
r  266(29). 
3.30  PB  127429 


4.  H. 


IN 
27  p. 


Lloyd,  1956. 
-06,  1956. 
4.80  PB  127288 


David  Taylor  Model  Basin,    Vashinglon,  D.  C. 
SKIN   FRICTION  FORMULAT  ONS,  by  Paul  S.  Gran- 
ville, July  1956.  7  p.  DTMB  R 
Order  from  LC  mi  $1.80,  ph 


1063. 
11.80 


Paper  to  be  presented  to  the  American  Towing  Tank 
Conference,  1956. 


David  Taylor  Model  Basin, 
A  STUDY  OF  THE  FORCES 
HEAVING  SURFACE  SHIP,  bj 
1957.   31  p.  DTMB  1074. 
Order  from  LC  mi  $3.00,  ph 


Vashington,  D.  C. 
AND  MOMENTS  ON  A 
Paul  Galovato,  Sept 


Detroit  Arsenal,  Center  Li 
EXPERIMENTAL  ARTIC  TIR 
VALVE  CAPS,  by  E.  Draw  an( 
1956.   43  p.  DA   3695.  AD  109  J80 
Order  from  LC  mi  $3.30,  ph  ^7.80 

Lab.  work  order  2239. 


e,  Michigan. 
E  VALVE  CORES  AND 
J.  K.  Matter,  24  Sept 


Detroit  Arsenal.  Center  Li 
MINUTES  OF  THE  FIRST  M 
SCIENTIFIC  ADVISORY  COMMITTEE 
28  p.  TM  MOl. 
Order  from  LC  mi  $2.70,  ph  M.80 


le,  Mich. 
BETING  OF  THE 

.  June  1956. 

PB  128697 


Experimental  Towing  Tank, 

Hoboken,  N.  J. 
IRREGULAR  SEAS,  A  NEW  ' 
LEM,  by  B.  V.  Korvin-Krouko^sky 
TM  112. 
Order  from  LC  mi  $3.00,  ph  |6.30 


Paper  for  presentation  at  the 
Conference,  David  Taylor  Model 
D.  C,  Sept  1956.  ETT  ProJ.  Hlo 


Experimental  Towing  Tank, 

Hoboken,  N.  J. 
SHIP  BEHAVIOR  AT  SEA,  by 
and  B.  V.  Korvin-Kroukorsky, 
EIT  619;  Contr.  Nonr -263  T. 
Order  from  LC  mi  $5.70,  ph 


Industrial  Test  Lab.,  Philadelphia  Naval  Shipyard, 

Pa. 
THE  DEVELOPMENT  OF  CAlRGO 
FOR  LCM'S,  by  R.  Grubb  and  J 
1957.   28  p.  Development  rept 
Order  from  LC  mi  $2.70,  ph 


Jslational  Aeronautical  EstabI 
VTOL  TRANSPORT  AIRCRAPT 
SION  OF  CANADIAN  R EQUIP 


PB  130847 


6.30 


PB  130993 


PB  130255 


Stevens  Inst,  of  Tech., 


OWING  TANK  PROB- 
.  June  1956.  38  p. 


PB  129327 


merican  Towing  Tank. 
Basin,  Washington, 
S-1812. 


Stevens  Inst,  of  Tech., 

Kenneth  S.  M.  Davidson 
Sept  1956.  102  p. 
0.10. 
16.80  PB  129923 


WELL  COVERS 
P.  Ciaudelli,  Apr 
No.  2702.  AD  130033. 
4.80  PB  133943 


ishment  (Canada), 

A  BRIEF  DISCUS - 
EMENTS  AND  PROJ- 


ECT STUDY  RESULTS  FOR  TILTING -WING  CON- 
FIGURATIONS WITH  TWO  PROPELLERS  AND 
FOUR  PROPELLERS,  by  P.  J.  Pocock  and  A.  J. 
Bowker,  Sept  1957.  55  p.  LR-204. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129189 

Naval  Civil  Engineering  Research  and  Evaluation 

Lab.,  Port  Hueneme,  Calif. 
FORCES  INDUCED  ON  MOORED  INACTIVE  USS 
BUNKER  HILL  (CVS- 17)  BY  WINDS  AT  BREMER- 
TON, WASHINGTON,  DURING  PERIOD  JULY  1955 
THROUGH  APRIL  1956,  by  J.  T.  O'Brien,  1  Mar  1957. 
92  p.  M-119. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130999 

Naval  Civil  Engineering  Research  and  Evaluation 

Lab.,  Port  Hueneme,  Calif. 
SIDE  LAUNCHING  OF  PONTOON  STRUCTURES,  by 
J.  E.  Schroeder  and  R.  C.  Towne,  31  May  1956.  24  p. 
Technical  Memo  M-110. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128226 

Naval  Research  Lab.,  Washington,  D.  C. 
DOPPLER  CONTROL  OF  EJECTION -TYPE  EMER- 
GENCY BARRIER,  by  E.  S.  Van  Valkenburg  and  J.  C. 
Shaffert,  20  Mar  1952.  39  p.  NRL  3947. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129146 

Naval  Research  Lab.,  Washington,  D.  C. 
A  MULTIPORT  VALVE  FOR   VENTING  SUBMARINE 
UNDERWATER  LOGS,  by  S.  H.  Rosenberg,  27  Jan 
1949.   8  p.  NRL  E-3407. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129303 

Naval  Research  Lab.,  Washington,  D.  C. 
A  STUDY  OF  REMOTE-INDICATING  SUBMARINE- 
BATTERY  HYDROMETERS,  by  Franklin  S.  Thomas 
and  Angelo  L.  Giorgi,  18  Jan  1951.  43  p.  NRL  3798. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129422 

Rome  Air  Development  Center  Griffiss  Air  Force 

Base,  N.  Y. 
PROJECT  FOUR  WHEELS,  by  Thomas  G.  Burke, 
Mar  1958.   39  p.   RADC  TR  58-37.  AD   148652. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133835 

Transportation  Research  and  Development  Com- 
mand, Fort  Eustis,  Va.  % 
OPERATION   ICECAP,  SLED  AND  RUNNER   SKI 
TESTS,  19  Feb  1954.  365  p.  TCB  120,  Vol.  II,  Part 
F,  Book  1;   Contr.  DA-44-177-TC-180.  AD  99098. 
Order  from  LC  mi  $11.10,  ph  $56.10     '        PB  128811 

Transportation  Research  and  Development  Com- 
mand, Fort  Eustis,  Va. 

RAILWAY  SNOW   PLOWS  (SPREADER  DITCHER), 

36",  39-3/8"  or  42"  and  56-1/2"  OR  60"  GAGE. 

FINAL  REPORT,  PART  II,  by  G.  S.  Goodwin  and  D. 

M.  Cawthon,  July  1956.   27  p.  Contr.  DA-44-177-TC- 

130. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  128951 

Transportation  Research  and  Development  Com- 
mand, Fort  Eustis,  Va. 

24  MAN,  8  MAN,  and  4  MAN  WANIGAN  TESTS, 

1  Mar  1954.   108  p.  Operation  Icecap;  Report  120. 

Vol.    II,  Part  II;  Contr.  DA-44-177-TC-1800. 

AD  99100. 

Order  from  LC  mi  $5.70.  ph  $16.80  PB  128105 
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MATERIALS 

Technical  Operations,  Inc.,  Burlington,  Mass. 
SYNTHESIS  AND  TESTING  OF  NEW   HETERO- 
CYCLIC PHOTOGRAPHIC  DEVELOPING  AGENTS, 
by  Gershon  M.  Goldberg  and  James  E.  LuValle.  May 
1957.  97  p.  Final  Report.  Report  TOl  57-12;  AF 
OSR  TR  57-29;  AD  126-464;  Contr.  AF   18(600)- 
1569. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128184 

Adhesives  and  Sealants 

Pitman -Dunn  Labs.,  Frankford  Arsenal, 

Philadelphia,  Pa. 
SOME  VARIABLES  AFFECTING  THE  ADHESION 
TEST  RESULTS  OF  SPRAYABLE,  STRIPPABLE, 
ADHERING  VINYL  FILMS,  by  A.  Otto  and  L.  Berger, 
Aug  1956.    lip.  Memo.  630. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129639 

Wright  Air  Development  Center,  Wright-Patterson 

Air  Force  Base,  Ohio. 
SEALING  OF  SYNTHETIC  SAPPHIRE  TO  GLASS,  by 
Emil  Benz,  Jan  1954.  9  p.  WADC  TR  54-18. 
AD  27587. 
Order  from  LC  mi  $1.80,  ph  $  1.80  PB  130396 

Ceramics  and  Refractories 

Astia  Reference  Center  Library  of  Congress, 

Washington,  D.  C. 
CERAMICS,  Feb  1955.    126  p. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  130577 

Engineer  Research  and  Development  Labs.,  Fort 

Belvoir,  Va. 
IRON  LAYER    ANTI -REFLECTION  COATINGS   FOR 
GLASS  IN  THE  NEAR  INFRARED,  by  Robert  F. 
Rowntree  and  Georg  Hass,  etc.,  31  May  1956.   33  p. 
R1450RR. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129607 

Federal  Telecommunication  Laboratories,  Nutley, 

N.  J. 
RESEARCH  ON  GROWING  SINGLE  CRYSTALS  OF 
CERAMIC  MATERIALS  WITH  FERROMAGNETIC 
PROPERTIES,  by  A.  J.  Marino,  Jan  1958.  24  p.  AF 
CRC  TN  58-105;  Contr.  AF  19(604) -2261. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133560 

Horizons,  Inc.,  Cleveland,  Ohio. 
EFFECTS  OF  LOW  CONCENTRATIONS  OF  RARE 
EARTH  OXIDES  UPON  REFRACTIVE  INDEX  AND 
DENSITY  OF  A  LEAD  GLASS,  by  R.  C.  Vickery  and 
R.  Sedlacek,  1  July  1957.   12  p.  Tech.  Note  No.  2; 
AF  OSR  TN-57-318;  Contr.  AF  49(638) -5. 
AD  132389. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129494 

Illinois  U..  Urbana. 
THERMAL   FRACTURE  RESISTANCE  OF  CERAMIC 
COATINGS  APPLIED  TO  METAL  I   ELASTIC  DE- 
FORMATION, by  J.  H.  Lauchcr  and  D.  G.  Bennett, 
May  1957.   21  p.  AFOSR-TN-57-52;   Contr. 
AFlb(603)-28.  AD  115091. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128341 


New  York  State  Coll.  of  Ceramics,  Alfred  U. 
THE  HEAT-TREATMENT  REINFORCEMENT  AND 
CLADDING  OF  TITANIUM  CARBIDE  CERMETS, 
by  A.  D.  Joseph  et  al.   33  p.  WADC  TR   55-82;  Contr. 
AF  33(616)-2414.  AD  75854. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133930 

Ohio  State  U.,  Engineering  Experiment  Station, 

Columbus. 
CERAMIC- FIBER  BASE  CERMETS,  by  Louis  J. 
Trostel.  Jr.  Feb  1955.  35  p.  WADC  TR  54-172  Part 
II;  Contr.  AF  33(616) -472.  AD  90042. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133912 

Pennsylvania  State  U..  University  Park. 
REFRACTORY  MATERIALS  FOR  USE  IN  HIGH- 
TEMPERATURE  AREAS  OF  AIRCRAFT,  by  N.  R. 
Thielke,  Sept  1954.  58  p.  WADC  TR  53-9,  pt.  2; 
Contr.  AF-33(038)-16375(17284).  AD  48907. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130809 

Philips  Lab.  Inc.,  Irvington,  N.  Y. 
RESEARCH  INVESTIGATION  OF  MAGNETIC 
MATERIAL,  PERMANENT  CERAMIC  TYPE,  by  F. 
G.  Brockman,  29  Nov  1956.  49  p.  2nd  Quarterly  Re- 
port. Contr.  DA-36-039-SC-72319. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130584 

Philips  Labs.  Inc.,  Irvington,  N.  Y. 
RESEARCH  INVESTIGATION  OF  MAGNETIC 
MATERIAL,  PERMANENT  CERAMIC  TYPE,  by  F. 
G.  Brockman,  31  Jan  1957.  48  p.  3rd  Quarterly  Re- 
port. Contr.  DA-36-039-SC-72319. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130583 

Rutgers  U.  New  Brunswick,  N.  J. 
A  TECHNIQUE  FOR  MAKING  MOLYBDENUM 
CRUCIBLES   FOR   CERAMIC  RESEARCH,  by  H.  T. 
Smyth  and  R.  H.  Meinken,  15  June  1952.   8  p.  Tech. 
Report  no.  3.  Contr.  N7onr-34503.  AD  201334. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130570 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
AN   EXHAUST  GAS  TEMPERATURE  THERMISTOR 
BODY   FOR  THE  RANGE    1500°  F    TO  3500°  F,  by 
Harriet  R.  Wisely,  Jan  1957.  49  p.  WADC  TR  57-2; 
Contr.  AF-33(616)  2749.  AD  110722. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129450 


Fuels,  Lubricants,  and  Hydraulic  Fluids 

Aberdeen  Proving  Ground,  Md. 
FINAL  REPORT  ON  COLD  TEST  ON  CD  850 -4B 
AND  CD  500-3  TRANSMISSIONS  IN  THE  CLIMATIC 
LAB.  AT  EGLIN  AIR   FORCE  BASE,   FLORIDA. 
FIRST  REPORT  ON  PROJECT  251-036-10,  by  E.  H. 
Roberts,  Jr.,  27  July  1956.   195  p. 
Order  from  LC  mi  $7.70,  ph  $30.30  PB  128206 

Aerojet-General  Corp.,  Azusa,  Calif. 
RESEARCH  ON  ULTRA -ENERGY   FUELS  FOR 
ROCKET  PROPULSION,  by  L.  Baum  and  H.  Graff, 
31  July  1956.  51  p.  AF  OSR  TN-56-346;  Contr. 
AF18(600)-1216.    AD  95432. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  129521 
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Atlantic  Research  Corp. 
TEMPERATURE-PROFILa 
PROPELLANT  FLAMES. 
Friedman,  Mar  1957.  24  p 
Contr.  18  (600) -1502.  AD 
Order  from  LC  mi  $2.70, 


Alexandria,  Va. 

STUDIES  IN  SOLID- 
R.  G.  Nugent  and  R. 

AFOSR-TN  57-212; 
126509. 
3h  $4.80  PB  128002 


ty 


Badger  Ordnance  Works 
IMPROVEMENT  OF  STRAjND 
Nagler  and  R.  R.  Buell.   15 
rept.  no.  157. 
Order  from  LC  mi  $2.40.  bh  $3.30 


Burke  Research  Co.,  Vai 
RESEARCH  ON  VINYLIE 
AND  GREASES 
PARED,  by  U.  F.  Nager  a 
to  31  Aug  1956.   23  p.  Con 
Order  from  LC  mi  $2.70, 


Dyke,  Mich. 
FILTER  LUBRICANTS 
TECHNICAL  REPORT  3A,   PRE- 
R.G.  Jennen  et  al,  1  June 
NONR-2146  (00). 
bh  $4.80  PB  128205 


ml 


ir. 


Burke  Research  Co.,  Van 
RESEARCH  ON  VINYLIC 
AND  GREASES,  by  U.  F. 
1  Sept  to  31  Dec  1956.  25 
Order  from  LC  mi  $2.70, 


Coating  and  Chemical  Lajb.,  Aberdeen  Proving 

Ground,  Md. 
DEVELOPMENT  OF  A  STORAG 
FOR   BRAKE  FLUIDS,  by 
16  p.  CCL  R   30. 
Order  from  LC  mi  $2.40.  Ah  $3.30 


Engineer  Research  and  development  Labs.,  Fort 

Belvoir,  Va. 
10.000  GALLON  COLLAPSIBL 
by  G.  W.  Johnston,  2  July 
Order  from  LC  mi  $3.90, 


Baraboo,  Wis. 

BURNING,  by  R.  T. 
Jan  1957.   18  p.  Technical 


Dyke,  Mich. 
FILLER  LUBRICANTS 
Nager  and  A.  J.  Kizer,  et  al, 

Contr.  Nonr- 2146(00). 
Ah  $4.80  PB  130862 


E  STABILITY  TEST 
.  R.  Hess,  28  June  1957. 

PB  129499 


1"54 
>h 


E  FUEL  CONTAINER, 

65  p.   ERDL  R   1362. 

$10.80  PB  128667 


Instituto  Nacional  de  Tecfiica  Aeronautica  Esteban 

Terradas  (Madrid). 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE 
INTERACTION  EFFECTS  IN  THE  COMBUSTION  OF 
DROPLETS,  by  Gregorio  Millan  and  Carlos  S.  Tarifa, 
May  1956.  45  p.  AF  OSR  TR  56-38;  Contr.  AF  61 
(514)-734C.  AD  95208. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  127085 


Jet  Propulsion  Lab.,  Call 


Inst,  of  Tech.,  Pasadena. 


THE  EFFECT  OF  VARIATION  OF  PROPELLENT 
DENSITY  ON  ROCKET  PERFORMANCE,  by  J.  Larell 

36  p.  Rept.  20-66;  Contr. 


and  A.  Hibbs.  15  July  1952 

DA-04-495-ORD-18. 

Order  from  LC  mi  $3.00,  hh  $6.30 


Lubrication  Lab.,  Mass 
LOW -SPEED  SLIDING,  by 
Rightmire.   10  July  1956. 
Order  from  LC  mi  $2.40 


Inst,  of  Tech.,  Cambridge. 
I.  Rabinowitz,  B.  G. 
2)  p. 
>h  $3.30  PB  127630 


Contents:  I.  Relation 
stiffness.  II.  Calculation  o 
asperities.  III.  Velocity  a 
on  rubber  friction. 


Mine  Safety  Appliances 
HAZARDS  OF  USING  A  BI 
TOXICOLOGY  AND 


PB  133568 


between  stick-slip  and  spring 
'  size -distribution  of 
rid  temperature  dependence 


Co. 


Gallery,  Pa. 
HENYL-TYPE  COOLANT: 
FLAMMABILITY,  by  J.  W. 


Maustellar  and  K.  R.  Barker,  Rept.  on  Contr.  NObs- 

65426,   31  Aug  1956.   15  p. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130331 

Naval  Air  Rocket  Test  Station,  Lake  Denmark, 

Dover,  New  Jersey. 
MOLLIER  CHARTS  FOR  THE  PRODUCTS  OF 
COMBUSTION  OF  AMMONIA  AND  NITRIC  ACID, 
by  I.  Forsten,  Apr  1956.   34  p.   NARTS  83. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127901 


PB  133927        Pouch  inside  back  cover  contains  six  Mollier  Charts. 


Naval  Engineering  Experiment  Station,  Annapolis, 

Md. 
EFFECTS  OF  CATHODIC  TANK   PROTECTION  ON 
JP-5  FUEL,  by  R.  T.  Jones,  29  Feb  1956.  24  p.   EES 
07034OB. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130937 

Naval  Powder  Factory,  Indian  Head,  Md. 
THE  EFFECTS  OF  GAMMA  RADIATION  ON  JPN 
PROPELLANT,  by  Alfred  Owyang  and  Hyman  Rosen- 
wasser,  30  July  1956.  23  p.  MR-122. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129323 

Naval  Research  Lab.,  Washington,  D.  C. 
A   PRELIMINARY  SURVEY  OF  FUEL  OIL  SLAGGING 
PROBLEMS,  by  R.  M.  Roe,  18  Mar  1952.  30  p.  NRL 
3933. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129145 

Petroleum  Refining  Lab.,  Pennsylvania  State  U.,    ^ 

University  Park. 
DIBASIC  ACID  ESTERS  AND  ESTER -TYPE  FLUIDS 
AND  LUBRICANTS,  by  Merrell  R.  Fenske,  Oct  1951. 
196  p.  AF  TR-6665;  Contr.  NOrd-7958.  AD  2175. 
Order  from  LC  mi  $8.70,  ph  $33.30  PB  130816 

Rock  Island  Arsenal,  111. 
CORRELATION  BETWEEN  SHELL   FOUR  BALL 
WEAR  AND  EXTREME  PRESSURE  TEST  RESULTS, 
by  George  P.  Murphy,  17  Feb  1958.   16  p.  RIAL  58- 
326. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133932 

Rock  Island  Arsenal  Lab.,  111. 
QUATERNIZED  BUTADIENE  METHYL-VINYL 
PYRIDINE  COPOLYMERS  FOR  LOW  TEMPERA- 
TURE OIL  RESISTANT  SERVICE,  by  Z.  T.  Ossefori, 
13  Aug  1956.  25  p.  Rept.  56-2329. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130092 

Rock  Island  Arsenal  Lab.,  111. 
TETRAETHYLLEAD  CONTENT  OF  GASOLINE 
BY  FLAME  PHOTOMETRY,  by  H.  W.  Brennan,  27 
July  1956.   14  p.  Rept.  56-2137. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130089 

Rock  Island  Arsenal  Lab.,  111. 
THIXOTROPY  OF  LUBRICATING  GREASES  AT  20' 
F.,  by  F.  S.  Meade,  12  July  1950.  29  p.  RIA  Lab  No. 
50-1384. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127655 

Rubber  Lab.,  Mare  Island  Naval  Shipyard,  Vallejo, 

Calif. 
PRELIMINARY   EVALUATION  OF  LIGHTWEIGHT 
FUELING  HOSE  MANUFACTURED  IN  UNITED 
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KINGDOM,  J.  W.Hallister,  15 Dec  1955.  17p.  RL27-12. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127268 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
EFFECTS  OF  DC-4  SILICONE  GREASE  ON  GLASS 
FILLED  POLYSTYRENE,  by  Wm.  H.  Schrader,  July 
1957.   12  p.  Technical  notes  no.  10.  AD  135178. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129628 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
NEW  APPARATUS  FOR  RAPID  EXTRACTION  OF 
SINGLE,  DOUBLE,  AND  TRIPLE  BASE  PROPEL- 
LANTS,  by  Raymond  F.  Wegman  and  Milton  Roth, 
May  1957.   11  p.  PATR  2423. 
Order  from  LC  mi  $2.40,  ph  $3.80  PB  128800 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
THE  USE  OF  PIEZO  GAGES  IN  CLOSED  BOMB 
TESTS  OF  SOLID  PROPELLANTS,  by  A.  I.  Rubin 
and  A.  G.  Edwards,  Dec  1956.  42  p.  PATR  2367. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130709 

Southwest  Research  Inst.,  San  Antonia,  Tex. 
CONTINUED  CALIBRATION  AND  PROCEDURE 
DEVELOPMENT  STUDIES  ON  THE  CLR   ENGINE, 
by  Karl  J.  Springer,  Oct  1957.  71  p.   Final  Rept. 
Contr.DA  23-072-ord  934. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133899 

Wright  Air  Development  Center,  Wright- Patterson 

Air  Force  Base,  Ohio. 
AN  INVESTIGATION  OF  LITHIUM  9/10  HYDROXY - 
STEARATE  GREASE,  by  Harvey  C.  Markle  and 
Herbert  Schwenker,  Aug  1954.  29  p.  WADC  TR-54- 
46.  AD  45579.      - 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129527 


Leather  and  Textiles 

Borg,  George  W.,  Corp.,  Delavan,  Wis. 
DEVELOPMENT  OF  DYE  FORMULATIONS  AND 
DYEING  PROCEDURES  FOR  PRODUCING  SAGE 
GREEN  PILE  FABRIC,  by  A.  Bartovics,  May  1954. 
11  p.  WADC  TR  53-452;  Contr.  AF33(600)  23440. 
AD  34419. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130375 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
AEROSOL  DEPOSITION  ON  MILITARY  TEXTILES, 
by  J.  E.  Eipper  and  G.  S.  Woodson,  13  Aug  1957.   18  p. 
CWLR  2162. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130728 

Cheney  Bros.,  Manchester,  Conn. 
DEVELOPMENT  OF  0.9-OZ.   NYLON  PARACHUTE 
CLOTH,  by  H.  J.  Bickford,  Rept.  on  Contract  AF  33 
(600)-23196,  Sept  1953.  26  p.  WADC  TR-53-351; 
AD-26-850. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133702 

Clothing  Supply  Office,  Brooklyn,  N.  Y. 
THE  EVALUATION  OF  REPLACEMENT  FABRICS 
FOR  THE  OUTER   SHELL  OF  A-2  COLD  WEATHER 


GARMENTS,  by  J.  Naimer,  26    Sept  1956.    13  p.  RDD 

15. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  132443 

Fabric  Research  Labs.,  Boston,  Mass. 
A  STUDY  OF  THE  EFFECT  OF  TEMPERATURE 
ON  TEXTILE  MATERIALS,  by  Myron  J.  Copean. 
July  1953.   51  p.  WADC  TR-53-21,  Pt.  2;  Contr.  AF 
33(038)22932.  AD  19723. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130399 

General  Mills,  Inc.,  Minneapolis,  Minn. 
BALLOON  BARRIER  MATERIALS,  by  A.  A.  Ander- 
son, Jr.,  E.  C.  Gear,  and  G.  L.  Morfitt,  Apr  1956. 
160  p.   1  Apr  1955-14  Mar  1956.  Rept.  1525.  AF 
CRC  TR  56-262;  Contr.  AF  19(604)1393. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  127173 

Industrial  Test  Lab.,  Philadelphis  Naval  Shipyard 

Penn. 
MILDEW   RESISTANCE  OF  TREATED  CORDAGE, 
by  J.  A.  Miller,  July  1956.  23  p.  ITL  2669. 
AD  103730. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130635 

Textile  Research  Inst.,  Princeton,  N.  J. 
RESEARCH  IN   FIBER-YARN-FABRIC  RELATIONS 
BY  MODERN  STATISTICAL  METHODS,  by  H.  Wake- 
ham  and  Wm.  Virgin,  29  Aug  1956.  35  p.   Final  Re- 
port. Contr.  NONR -391(00). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128412 


Paints  and  Finishes 

Better  Finishes  and  Coatings,  Inc.,  Newark,  N.  J. 
EXTERIOR  STORAGE  PROJECT,  by  G.  J.  Merritt, 
Project  Officer,  161  p.  Final  Report.  Contr.  DA-44- 
109-QM-1072. 
Order  from  LC  mi  $7.80,  ph  $25.80  PB  132743 


Coating  and  Chemical  Lab.,  Aberdeen  Proving 

Ground,  Md. 
DETECTION  OF  OITICICA  OIL,  by  M.  H.  Swann,  12 
June  1957.  7  p.  CCL  no.  27. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129487 

Mare  Island  Naval  Shipyard  Vallejo,  Calif. 
ORGANIC  COATINGS  ON  THE  ADHESION  OF 
SARAN  TO  GALVANIZED  MILD  STEEL  PART  III 
THE  CHROMATIC  ACID  APPLICATION   STUDY, 
by  D.  H.  Smith.  Feb  1956.  64  p.  Report  No.  56-2. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  130903 

'      Mare  Island  Naval  Shipyard  Vallejo,  Calif. 
ORGANIC  COATINGS  ON  THE  ADHESION  OF 
SARAN  TO  GALVANIZED  MILD  STEEL:  THE  WELD 
STUDY,  by  D.  H.  Smith,  Mar  1956.  49  p.  Rept.  no. 
56-3. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130904 

Naval  Research  Lab.,  Washington,  D.  C. 
FINAL  REPORT  ON  REFLECTION  REEXJCING 
COATINGS,  by  L.  B.  Lockhart,  Mar  1947.  28  p.  NRL 
P-3066. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129279 
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Rock  Island  Arsenal  Lab 
HEAT  AND  LIGHT  REFL 
J.  Knanishu.  29  Jan  1957. 
Order  from  LC  mi  $2.40, 


Illinois. 
CTIVE  COATINGS,  by 
p.   RIAL  57-254. 
Ah  $3.30  PB  130099 


1) 


Rock  Island  Arsenal  Lab, 
HEAT-RESISTANT  PAINT3 
LAUNCHERS,  by  T.  Rice, 
repi.  56-37. 
Order  from  LC  mi  $2.70,  dh  $4.80 


.  111. 
FOR   ROCKET 
Jan  1956.  21  p.  Lab. 


PB  130647 


Plastics 


Aeronautical  Materials  Ljab.,  Naval  Air  Material 

Center,  Philadelphia,  Pa 
COMPARATIVE   EVALUAT 
SUITABLE  FOR  USE  ON 
PLASTICS,  C.  A.  Cassola  a 
16  p.  NAM  AML-AE   1016. 
Order  from  LC  mi  $2.40,  ph  $3.30 


ON  OF  CLEANERS 
IjRANSPARENT  ACRYLIC 
id  D.  E.  Jost.  11  Oct  1956. 


Chemical  Warfare  Labs 

Md. 
COATING  MATERIALS  SURVEY 
METALS  AND  NONMETAlIs 
NITRIC  ACID,  by  Joseph  D 
30  p.  CWLR-2072. 
Order  from  LC  mi  $2.70,  ph  $4.80 


Inc. 


Emerson  and  Cuming,  I 
DEVELOPMENT  OF  AN 
PLACE  MATERIAL.   Rept. 
491c.  n.d.  28  p.  AD  102241 
Order  from  LC  mi  $2.70,  ph  $4.80 


Naval  Powder  Factory,  In  1 
MELTING  OF  CELLULOSE 
Philip  Goodman,   19  Oct  195j) 
90;  NAVORD  rept.  5351. 
Order  from  LC  mi  $3.00,  ph  $6.30 


PB  130741 


Army  Chemical  Center. 


PROTECTION  OF 
FROM  FUMING 
Phillips,  15  Oct  1956. 


PB  128108 


Boston,  Mass. 
INpRGANIC  FOAMED-IN- 
on  Contract  NOas-55- 


PB  128072 


ian  Head,  Md. 
TRICAPRYLATE.  by 
36  p.  Technical  rept. 


PB  128972 


Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  Dover,  N.  J. 
DURABILITY  OF  RUBBER 
STYRENES,  by  Kenneth  T, 
man.  May  1957.   27  p 
Order  from  LC  mi  $2.70, 


NIOLDED  POLY- 

rolan  and  Lucius  Gil- 
PATRI2413. 

$4.80  PB  129605 


pi  I 


School  of  Aviation  Medicii  e,  Randolph  Air  Force 


Base,  Tex. 
SPECTROPHOTOMETRIC 
LIGHT-INDUCED  CHANGES 
MERIZING  RESINS.  THE 
VIOLET  LIGHT  UPON  VARHOUS 
SOLUTION,  by  Bertram  Eic 
Fischer.  Aug  1957.  8  p.  AF 
Order  from  LC  mi  $1.80.  pi 


Wright  Air  Development  Cfenter.  Wright-Patterson 

AFB.  Ohio. 
PRELIMINARY  STUDY  OF 
FILMS  USING    ELECTRON 
ELECTRON  MICROSCOPY. 
29  p.  WADC  TR -54-393. 
Order  from  LC  mi  $2.70,  pA  $4.80  PB  133562 


CHARACTERIZATION  OF 
IN  THE  AUTOPOLY- 
FECT  OF  ULTRA 
POWDERS  IN 
and  Theodore  E. 
SAM  57-135. 
$1.80  PB  132271 


EFI 


tiel 


GLASS  AND  PLASTIC 

DIFFRACTION  AND 

by  L.  H.  Bullis,  Dec  1954. 


Rubber  and  Elastomers 

Army  Ballistic  Missile  Agency,  Huntsville,  Ala. 
TESTS  WITH  INFLATABLE  SEALS  USING  SURGI- 
CAL RUBBER  TUBING,  by  Oscar  C.  Holderer  and 
Robert  A.  Winkless,  10  July  1956.    17  p.  IR  15. 
Order  from  LC  mi  $2.70,  ph  $3.30  PB  128207 

Augustana  Research  Foundation,  Rock  Island, 

Illinois. 
STUDY  OF  REACTION  OF  OZONE  WITH  POLY- 
BUTADIENE  RUBBERS,  1  Aug  1957.   51  p.  Contr. 
DA-11-022-ORD-329;   Contr.  DAI-11-022-ORD-508- 
(P)-40. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129906 

Burke  Research  Co.,  Van  Dyke,  Mich. 
DEVELOPMENT  OF  PRACTICAL  ANTIOZONANTS, 
by  R.  G.  Spain,  Rept.  on  Contract  DA -20-089 -ORD- 
36531,  31  Aug  1955.   101  p.  Rept.  35A. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  127996 

Burke  Research  Co.,  Van  Dyke,  Mich. 
DEVELOPMENT  OF  SOLVENT  PLY  CEMENT  FOR 
GR-S  ELASTOMERS  AND/OR  A  MODIFIED  SYN- 
THETIC RUBBER  WITH  NATURAL  TACK,  by  R.  G. 
Jennen  and  O.  M.  Grace,  31  July  1956.    17  p.  Contr. 
DA- 20-089 -ORD- 37079. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130950 

California  Inst,  of  Tech.,  Pasadena. 
THE  BIOSYNTHESIS  OF  RUBBER   FINAL  REPORT, 
15  June  1953  to  30  June  1956.  28  p.  Contr.  DA  44- 
109-GM-1515. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127627 

Dayton  Rubber  Co.,  Ohio 
THE  DEVELOPMENT  OF  WEATHER  AND  AGING 
RESISTANT  PNEUMATIC  TIRES  AND  MECHANI- 
CAL RUBBER  GOODS,  by  D.  A.  Meyer  and  J.  G. 
Sommer,  26  Aug  1953.  to  30  June  1957.   127  p.  Contr. 
DA-20-089-ORD-36756. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  130468 

Frick  Chemical  Lab.,  Princeton  U.,  N.  J. 
VISCOELASTIC  PROPERTIES  OF  NATURAL 
RUBBER  AND  GR-S  GUM  VULCANIZATES.  by  E. 
Catsiff  and  A.  V.  Tobolsky,  18  Dec  1956.   16  p.  TR 
RLT-21;  Contr.  Nonr- 1858  (07). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130594 

Material  Lab.,  New  York  Naval  Shipyard,  Brooklyn, 

N.  Y. 
SPECIFICATION  DEVELOPMENT  REPORT  ON  THE 
SUITABILITY  OF  THE  PANDUX  TESTER   FOR 
MAKING  HARDNESS  MEASUREMENTS  ON   FOAM 
(SPONGE)  RUBBER  MATERIALS,  by  S.  A.  Eller, 
15  Mar  1956.  23  p.  Lab.  Proj  5576-1.  Final  Report. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133686 

Naval  Research  Lab.,  Washington,  D.  C. 
INFRARED  SPECTRA  OF  SOME  NATURAL  ELAS- 
TOMERS, by  R.  A.  Saunders  and  D.  C.  Smith.  17  May 
1948.   21  p.  NRL  C-3285. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129288 

Naval  Research  Lab.,  Washington,  D.  C. 
ORGANIC  COATINGS  ADAPTABLE  TO  FUEL 
STORAGE,  by  Jack  E.  Cowling,  Irving  J.  Eggert,  anJ 
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others.  22  June  19,50.  68  p.  NRL  3685. 
Order  from  LC  mi  $3.90,  ph  $10.80 


PB  129420 


Pitman-Dunn  Labs.,  Frankford  Arsenal, 

Philadelphia,  Pa. 
THERMAL  STABILITY  OF  PARLON  AND  ITS  MIX- 
TURES WITH  BARIUM  PEROXIDE  AND  RED 
TONER,  by  R.  A.  Garstka,  May  1957.   14  p.  Memo 
MR -650. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129501 

Quartermaster-Research  and  Development 

Center,  Natick,  Mass. 
ARMY  CONTRACTORS'   MEETING  ON   ELAS- 
TOMERS. PROCEEDINGS,  by  Dr.  A.  W.  Harvey  and 
Dr.  B.  Landrum.  6  Oct  1955.  27  p. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130714 

Rock  Island  Arsenal  Lab..  111. 
OZONE  AGING  OF   ELASTOMERS  EXPOSED  OUT- 
DOORS AT  ROCK  ISLAND,  ILL..  LOS  ANGELES, 
CALIF.,   AND  COLLEGE,   ALASKA,  by  E.  W. 
Bergstrom,  12  Dec  1956.   29  p.  RIAL  56-3729. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130096 

Rock  Island  Arsenal  Lab.,  Illinois. 
PROTECTION  OF  RUBBER  VULCANIZATES  FROM 
OZONE  CRACKING  BY   EXTERNAL  ANTIOZONANT 
APPLICATION,  by  E.  W.  Bergstrom,  1  Nov  1956. 
29  p.  RIAL  56-3158. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130646 

Rubber  Research  Lab.,  U.  of  Akron,  Ohio. 
OIL  RESISTANT  SILICONE  ELASTOMERS,  by 
Marvin  A.  Deisz  from  28  Apr  to  27  June  1956.  51  p. 
Final  Report.  Contr.  DA  44-109-QM-1441. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  128128 

Wright  Air  Development  Center.  Wright-Patterson 
Air  Force  Base,  Ohio. 

FLUORINE-CONTAINING  ELASTOMERS,  by  Earl  T. 
McBee  and  Carleton  W.  Roberts.  Dec  1954.   122  p. 
WADC  TR-52-191.  Part  3;  Contr.  AF  33(038)20581. 
AD  62929. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  129549 

Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base.  Ohio. 
ELASTOMERIC  FLUORALKYE  SILICANE  COPOLY- 
MERS, by  Roy  T.  Clark.  Jr..  July  1954.  24  p.  WADC 
TR-54-213;   Contr.  A F  33(038)20581.    AD  47085. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129594 

Wood  and  Paper 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal.  Dover,  N.  J. 
DEVELOPMENT  OF  SPECIFICATIONS  FOR  GLAS- 
SINE  PAPER,  by  Theodore  Fruchtman  and  Howard 
M.  Weiner,  Oct  1956.  21  p.  PATR  2356. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128981 

Yale  U.,  New  Haven,  Conn. 
SURVEY  OF  AFRICAN  WOODS.  A  REVIEW  OF 
LITERATURE  ON  THE  DISTRIBUTION,   PROPER- 
TIES AND  USES  OF  AFRICAN  WOODS,  31  Aug 
1955.  226  p,  Contr.  SAR/ Nobs -66267. 
Order  from  LC  mi  $9.90,  ph  $34.80  PB  133614 


MATHEMATICS 

AN  INTRODUCTION  TO  THE  MATHEMATICAL 

THEORY  OF  VIBRATIONS  OF  ELASTIC  PLATES, 

by  R.  D.  Mindlin.  1955.    173  p.    Contr.  DA-36-039- 

SC-56772. 

Order  from  LC  mi  $8.10,  ph  $27.30  PB  130858 

TWO  ERGODIC  THEOREMS  FOR  MARKOV  CHAINS 
by  Kai  Lai  Chung,  Aug  1956.    9  p.  Contr.  AF  18(600)- 
760.     AD  113732. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130443 

WAYS  OF  CHECKING  CORRECTIONS  OF  PREPA- 
RATION AND  ACCURACY  OF  SOLUTION  OF 
PROBLEMS  WITH  ELECTRIC  ANALOG  COMPUT- 
ERS FOR  SOLUTION  OF  ORDINARY  DIFFEREN- 
TIAL EQUATIONS,  by  E.  A.  Gluzberg,  18  Apr  1956. 
9  p.,  tables. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129912 

Translated  from  the  Russian. 

Aeronautical  Electronic  and  Electrical  Lab.,  Naval 
Air  Development  Center,  Johnsville,  Pa. 

TABLES  OF  AMPLITUDE  AND  PHASE  OF  THE 

FUNCTION  1+aeJb,  by  S.  Wolin,  28  Aug  1952.    320  p. 

NADC  EL-5114. 

Order  from  LC  mi  $11.10,  ph  $48.60  PB  128788 

Air  Force  Missile  Development  Center,  HoUoman 

Air  Force  Base,  N.  Mex. 
DELTA-DISTURBED  LINEAR  SYSTEMS,  by  G.  M. 
Schindler,  Feb  1958.  18  p.    AF  MDC  TN  58-1. 
AD  135003. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133754 

Air  Force  Missile  Development  Center,  HoUoman 

Air  Force  Base.  N.  Mex. 
RULES   FOR   SYMBOLIC  CODING   FOR  THE  UNI- 
VAC  SCIENTIFIC  COMPUTEK  (1103A)  AND  FOR 
PROGRAMS  TO  BE  COMPILED  BY  TRANS-USE -1. 
by  R.  G.  Tantzen,  Mar  1958.    21  p.    AFMDC  TN  58-6. 
AD  135010. 
Order  from  LC  mi  $2.70,  ph$4.80  PB  133655 

Air  Force  Office  of  Scientific  Research,  Washing- 
ton, D.  C. 
ESTIMATION  OF  ERROR   FOR   NONLINEAR   EL- 
LIPTICAL DIFFERENTIAL  EQUATIONS,  by  Alfred 
Meyer,  July  1957.    74  p.    AF  OSR  TR  57-57. 
AD  136512. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  132160 

Air  Weather  Service,  Washington,  D.  C. 
WIND  EXTRAPOLATION  DEVICE  (AWS-WPC-10-4). 
Nov  1953.    lip.    AWSTR    105-114. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129538 

American  Inst,  of  Aerological  Research,  Pasadena, 

Calif. 
DISCUSSION  AND   EXTENSION  OF  GOLDSTEIN'S 
MATHEMATICAL  MODEL   REPRESENTING  DIFFUS- 
SION  WITH   HYPERBOLIC  PARTIAL  DIFFERENTIAL 
EQUATIONS,  by  I.  Michelson,  11  Jan  1954.    59  p. 
Tech.  Report.    193;  Contr.  AF  18(600)  476. 
AD  27865. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129966 


97 


p« 


American  Inst,  of  Aerological  Research,  Pasadena, 

Calif. 

A  MATHEMATICAL  TREAtVENT  OF  TURBULENT 
DIFFUSION,  by  R.  W.  Davieis  and  R.  J.  Diamond.  15 
Mar  1954.    71  p.    AF  OSR  tN-54-62;  Contr.  AF18- 
(600)-476.    AD  32814.  I 

Order  from  LC  mi  $4.50,  p|i  $12.30  PB  130753 

American  U.,  Washington!  D.  C. 
ON  LINEAR   MODELS  ANd  THE  GRAPHS  OF 
MINKOWSKI -LEONTIEF  mUtrICES,  by  David 
Rosenblatt,  July  1956.    31  pj  Contr.  Nonr-1180  (00). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127539 


Statistics  Lab.,  Stanford 
TO  THE  CHOICE  OF 


Applied  Mathematics  and 

U.,  Calif. 
AN  ECONOMIC  APPROACH 
CONTINUOUS  SAMPLING  PLANS,  by  G.  Gregory,  20 
Sep  1956.    103  p.    TR-30;  Qxitr.  N6onr-25126. 
AD  109758. 
Order  from  LC  mi  $5.70,  pli  S16.80 


Applied  Mathematics  and 

U.,  Calif. 
ELEMENTARY  PROOF  OF 
REM  ON  MINIMAL  SURFAJCES,  by  J.  C.  C.  Nitsche. 


29  June  1956.    5  p.    TR-54; 


Order  from  LC  mi  $1.80,  ph  $1.80 


PB  128675 
Statistics  Lab.,  Stanford 
BERNSTEIN'S  THEO- 


Contr.  Nonr -225(11). 


PB   128594 


Applied  Mathematics  and  Statistics  Lab.,  Stanford, 

U..  Calif.  I 

FINITE  CONTINUOUS  SAMPLING  PLANS  INVOLV 
ING  A  STOPPING   RULE,  hy 
1956.    32  p.    TR-31;  Contr. 
Order  from  LC  mi  $3.00,  pfi 


Applied  Mathematics  and 
U.,  Calif. 
INEQUALITIES  FOR  COEF 


statistics  Lab,,  Stanford, 
^ICIENTS  OF  SCHLICHT 


FUNCTIONS,  by  Joseph  O.  Carter,  Tune!5.  1956.    28  p. 
TR-52;  Contr.  Nonr  225(11) 


Order  from  LC  mi  $2.70,  ph 


$4.80  PB  128711 

!)tatistics  Lab.,  Stanford, 


Applied  Mathematics  and 

U..  Calif. 
INTTERIOR  VARIATIONS  A^D  SOME  EXTERNAL 
PROBLEMS   FOR   CERTAIN 

VALEN  FUNCTIONS,  by  Viljramaditya  Singh,  Oct 
5,  1956.    31  p.    TR-57;Contr.  Nonr-225  (11) 
Order  from  LC  mi  $3,00,  ph 


Applied  Mathematics  and  Statistics  Lab.,  Stanford, 

U.,  Calif. 
A  NOTE  ON  THE  WIENER  JHOPF  TECHNIQUE  FOR 
SOLVING  INTEGRAL   EQUi^TIONS.  by  G,  E,  Latta, 
13  Sep  1956.    18  p.    TR -56;  Contr.  Nonr -225(11). 
Order  from  LC  mi  $2.40,  ph 


Applied  Mathematics  and  Statistics  Lab.,  Stanford, 

U.  Calif. 
NUMERICAL  CONSTRUCTI(|)N   OF  DETACHED 
SHOCK     WAVES,  by  P.  R.  Garabedian,  10  Sep  1956 
26  p.    TR-55;  Contr.  Nonr-2 25(11) 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128652 

Applied  Mathematics  and  Statistics  Lab.,  Stanford 

U.,  Calif. 
SKIN   FRICTION  ON  A  STRIP  OF   FINITE  WIDTH 
MOVING  PARALLEL  TO  ITS  LENGTH,  by  Harold 


Craig  Magwire,  Oct  5, 
N6onr-25126. 
$6.30  PB  129545 


$6.30 


PB  129525 


$3.30 


PB  128764 


Kevine.  June  1957,  25  p.  TR  64;  Contr.  Nonr-225(ll). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133867 

Applied  Mathematics  and  Statistics  Lab.,  Stanford 

U.,  Calif. 
SOME  NOTES  ON  VARIABLES  AND  ATTRIBUTES 
SAMPLING  PLANS,  by  Geoffrey  Gregory  and  George 
J.  Resnikoff,  15  Mar  1955.  45  p.  TR  10;  Contr. 
N6onr-25126, 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128789 

Applied  Mathematics  and  Statistics  Lab.,  Stanford 

U..  Calif. 
STATISTICAL  PRODUCTION    MODELS  AND  CON- 
TINUOUS SAMPLING  PLANS,  Richard  Savage,  8  Aug 
1956.   40  p.  TR  29;  Contr.  N6onr-25126. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128406 

Ballistic  Research  Labs.,  Aberdeen  Proving  Ground, 

Md. 
TABLES  OF  THE  PROBABILITY  DENSITY  FUNC- 
TION Kxae-bxc,  by  Charles  E.  Clark,  Feb  1957. 
112  p,  BRLR   1007. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  128051 

Boston  U.,  Mass. 
THE  STATISTICAL  BASIS  OF  ONSAGER'S  MINI- 
MUM PRINCIPLE,  by  Armand  Siegel,  10  Aug  1955. 
18  p.  AD-71291, 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129950 

Brandeis  U.,  Waltham,  Mass. 
A   FORMAL  THEORY  OF  QUANTUM  CLASSIFICA- 
TION, by  Sidney  Golden,  1956  or  later,  42  p.  Contr. 
Nonr- 1677(01). 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  132540 

British  Columbia  U.  (Canada) 
SOME  EXTREME  VALUE  RESULTS  FOR 
INDEFINITE  HERMITION  MARTRICES.  Marcus  M. 
and  Moyls.  B.N.  Aug  1957.   16  p.  AFOSR  TN  57-357; 
Contr.  AF  18(603)83.  AD  132430. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130005 

Brown  U.,  Providence,  R.  I. 
ON  CERTAIN  MEROMORPHIC  FUNCTIONS  OF 
BOUNDED  VALENCE,  by  Maurice  Heins.  Nov  1957. 
10  p.  AF  OSR  TN  57-502;  Contr.  AF  18(603) -70. 
AD  136492. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132587 

Brown  U.  Div.  of  Applied  Mathematics,  Providence. 

R.  I. 
ON  RIGID.  WORK-HARDENING  SOLIDS  WITH 
SINGULAR  YIELD  CONDITIONS,  by  N.  E.  Boyce  and 
W.Prager.  May  1957.  8  p.  TR  23;  Contr.  Nonr  562(10). 
Order  from  k,C  mi  $1.80,  ph  $1.80  PB  133587 

Brown  U.  Div.  of  Applied  Mathematics,  Providence. 

R.  I. 
A  SYMMETRY  PRINCIPLE  FOR  NATURALLY 
TWISTED  BARS,  by  G.  A.  Cohen,  Mar  1957.   14  p. 
TR  22;  Contr.  Nonr  562(10). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130340 

Brown  U.  Div  of  Applied  Mathematics,  Providence, 

R.  I. 
THERMODYNAMICS  OF   ELASTIC  AND  OF  SOME 
VISCO-ELASTIC  SOLIDS  AND  NON-LINEAR  THER- 
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MOELASTICITY,  by  Boa -Teh  Chu,  July  1957.  47  p. 
TR  1;  Contr.  Nonr  562(20).  ^ 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  134439 

California  Inst,  of  Tech.,  Pasadena. 
THE  CLASSIFICATION  OF  BIRTH  AND  DEATH 
PROCESSES,  by  S.  Karlin  and  J.  McGregor,  1956, 
51  p.  TR-2;  Contr.  Nonr-220(16). 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128648 

California  Inst,  of  Tech..  Pasadena. 
DIFFERENTIAL  EQUATIONS  WITH  SINGULAR 
POINTS,  by  C.  A.  Swanson,  1956,  25  p.  Contr.  Nonr- 
220(11). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130629 

California  Inst,  of  Tech..  Pasadena. 
ON  STATIONARY  MEASURES  FOR  STOCHASTIC 
PROCESSES,  by  J.  Lamperti,  1957.   15  p.  Technical 
Report  5.  Contr.  Nonr- 220(16).  ' 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  133801 

t 
California  Inst,  of  Tech.,  Pasadena.  .. 

THE  WIENER -HOPF   EQUATION  WHOSE  KERNEL 
IS  A  PROBABILITY  DENSITY,  by  Frank  Spitzer, 
1956.   24  p.  Contr.  Nonr- 220(16). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129918 

California  U..  Berkeley. 
APPROXIMATE  SOLUTIONS  OF  PARABOLIC  AND 
HYPERBOLIC  PARTIAL  DIFFERENTIAL  EQUA- 
TIONS, by  Milton  Lees,  Oct  1957.  77  p.  Technical 
Report  7.  Contr.  AF  18  (600) -1117. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  132502 

California  U.,  Berkeley 
THE  AVERAGE  FIRS^-RECURRENCE  TIME,  by 
B.  Friedman.  I.  Niven.  July  1956.  20  p.  TR  3; 
Contr,  Nonr  222(37). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127534 

California  U..  Berkeley. 
LINEAR  BOUNDARY  PROBLEMS  ARISING  IN  THE 
DIFFRACTION  OF  WATER  WAVES  BY  SURFACE 
OBSTACLES,  by  Richard  C.  MacCamy.  Aug  1955. 
49  p.  Contr.  Nonr- 222(25). 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127116 

Technical  Report  No.  1.    Presented  at  a  meeting  of 
the  Biometric  Society  (WNAR)  at  Pasadena.    Technical 
Report  22.  Project  NR -042-038. 

California  U.,  Berkeley. 
LINEAR  BOUNDARY  PROBLEMS  ARISING  IN  THE 
DIFFRACTION  OF  WATER  WAVES  BY  SURFACE 
OBSTACLES,  PART  II,  by  Richard  C.  MacCamy, 
Nov  1955.  51  p.  Contr.  Nonr -222(25). 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127115 

Technical  Report  No.  2. 

California  U.,  Berkeley. 
ON  ITERATED  WAVE  EQUATIONS,  by  Leifur 
Asgeirsson,  Nov  1956.  44  p.  Contr.  NONR -222(37). 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129935 

California  U.,  Berkeley. 
ON  THE  ANALYTICn  Y  OF  THE  SOLUTIONS  OF 
LINEAR   ELLIPTIC  SYSTEMS  OF  PARTIAL  DIF- 


FERENTIAL EQUATIONS,  by  L.  Nirenberg  and  C.  B. 
Morrey,  Jr.,  Sept  1956.  44  p.  Tech.  Report  No.  5. 
Contr.  Nonr-222(37), 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129362 


California  U..  Berkeley. 
ON  THE  SOLUTION  OF   PARABOLIC  EQUATIONS 
BY  DIFFERENCE  METHODS:  I,  by  M.  Lees,  Nov 
1955.  30  p.  Tech.  report  No.  3.  Contr.  AF  18  (600)- 
1117;  AF  OSR  TN  55-439.  AD  80361. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130208 

California  U.,  Berkeley. 
QUADRATIC  FORMS  IN  HILBERT  SPACES  AND 
ASYMPTOTIC  PERTURBATION  SERIES,  by  Tosio 
Kato.  Apr  1955    150  p.  Technical  Report  No.  7. 
Contr.  DA-04-200-ORD-171.  AD  71898. 
Order  from  LC  mi  $7.20.  ph  $22.80  PB  127082 

California  U.,  Berkeley. 
SUBALGEBRAS  OF   FUNCTIONS  ON  A  PIEMANN 
SURFACE,  by  E.  Bishop,  Dec  1956.  37  p.  TR  7; 
Contr.  Nonr- 222(37). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130687 

California  U.,  Berkeley. 
THE  SUSPENSION  OF  THE  GENERALIZED 
PONTRJAGIN  COHOMOLOGY  OPERATIONS,  by 
Emery  Thomas,  Oct  1957.   27  p.  AF  OSR  TN  57-658; 
Contr.  AF  49(638)-79.  AD  133650. 
Order  from  LC  mi  $2.70,  ph  $4,80  PB  132598 

California  U..  Los  Angeles. 
NETWORKS  OF  WAITING  LINES,  by  James  R. 
Jackson,  13  Feb  1957.  8  p,  RR-53  MSRP. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  132546 

Carnegie  Inst,  of  Tech..  Pittsburgh,  Pa. 
CONDITIONAL  PROBABILITY  DISTRIBUTION  IN 
THE  WIDE  SENSE,  by  L.  E.  Dubms,  Feb  1957.    10  p. 
Tech.  report  15.  AF  OSR  TN-57-80;  Contr.  AF  18 
(600) -1138.  AD   120426. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128698 


Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 
DECISION  RULES  FOR  ALLOCATING  INVENTORY 
TO  LOTS,  AND  THE  AGGREGATION  OF  COST 
FUNCTION,  by  C.  C.  Holt,  Sept  1956.  25  p.  O.N.R. 
Research  Memo.  37.  Contr.  Nonr- 76001. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128699 


Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 
A  FUNCTIONAL-THEORETIC  SOLUTION  OF  CER- 
TAIN INTERGRAL  EQUATIONS  I,  by  A.  E.  Heins 
and  R.  C.  MacCamy,  May  1957,   19  p.  Technical  Re- 
port 18,  AF  OSR  TN  57-236;  Contr.  AF18(650)-1138; 
Contr.  DA-36-061-ORD-490.  AD  126533. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130213 

Carnegie  Insi.  of  Tech.,  Pittsixirgh.  Pa. 
NIM-TYPE.GAMES,  by  E.  W.  Adams  and  D.  C.  Ben- 
son, Dec  1956.   51  p,  AF  OSR  TN  57-50;  Contr,  AF 
18(600) -1138.  AD  115089. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  128591 
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Carnegie  Inst,  of  Tech.,  P  rtsburgh,  Pa. 
REPRESENTATION  OF   FOURIER   INTEGRALS  AS 
SUMS.  Ill  MATHEMATICAL   ANALYSIS  OF   ELEC- 
TRICAL AND  MECHANICAL  SYSTEMS,  by  R.  J. 
Duffin,  15  June  1956.    14  p.  JK  30;   Contr.  DA-36- 
061-ORD-490. 
Order  from  LC  mi  $2.40,  p\\  $3.30  PB  127594 


Carnegie  Inst,  of  Tech 
TRIGGER  DECISION  RULE$ 
INVENTORY  TO  BUFFERS 
TION  OF  CAST  FUNCTIONS 
S.  S.  Rangnekar,  Dec  1956. 
Order  from  LC  mi  $2.70.  pb 


Pittsburgh.  Pa. 

FOR  ALLOCATING 
AND  THE  AGGREGA- 
by  F.  Modigliani  and 
:i5  p.  Contr.  Nonr- 76001. 
$4.80  PB  130700 


Chicago  U..  III. 
FINAL  REPORT  ON  CONTHACT  DA-11-022-ORD- 
1571.,  by  A.  A.  Albert.  30  Sdpt  1956.   12  p. 
Order  from  LC  mi  $2.40.  plj  $3.30  PB  130912 

Chicago  U..  111. 
INVESTIGATION -THE  CAUtHY  PROBLEM  FOR 
DIFFERENTIAL  EQUATIO^  S,  by  A.  A.  Albert.  20 
June  1955.  5  p.  Contr.  DA  1 1-022-ORD-1246. 
Order  from  LC  mi  $1.80.  pt    $1.80  PB  132249 

Chicago  U.,  III. 
SEQUENTIAL  ESTIMATION^  FROM  A   FINITE 
POPULATION,  by  Ingram  OIkin  and  Herbert  David 
15  Sept  1956.   16  p.  Contr.  DA- 11 -022-ORD- 1998. 
Order  from  LC  mi  $2.40,  pi  $3.30       -         PB  130911 


Colorado  U.,  Boulder. 
A  NOTE  ON  THE  NUMBER 
IN  A  REGION  BOUNDED  BV 
ANGLED  TRIANGLE,  by  S. 
Mientka,  Feb  1955.   7  p.  AF 
AF18(600)-758.  AD  100909. 
Order  from  LC  mi  $1.80.  ph 


OF  LATTICE  POINTS 
A  CERTAIN  RIGHT- 
3hawla  and  W.  E. 
OSR  TN-55-55;  Contr. 


Columbia  U.,  New  York. 
ADDITIONAL  TECHNIQUES 
FEEDBACK  SYSTEMS,  by 
1957.   27  p.  CU-35-57-AF- 
T-21/B.  AFOSR  TN-57-592; 
AD  136578. 
Order  from  LC  mi  $2.70.  ph 

Columbia  U..  New  York 
ESTIMATES  WITH  PRESCR 
ON  TWO-STAGE  SAMPLING 
Birnbaum,  1954  or  later.  44 
Order  from  LC  mi  $3.30,  ph 


$1.80 


PB  130752 


FOR  SAMPLED-DATA 
Giorge  M.  Kranc,  15  Aug 
6F7-EE.  Technical  Report 

Contr.  AF  18(600)677. 


$4.80 


PB  132347 


BED  VARIANCE  BASED 

by  Wm.  C.  Healy  and  A. 

p.   Contr.  Nonr-266(33). 

$7.80  PB  130897 


Columbia  U.,  New  York. 
AN  INEQUALITY  CONCERl^NG  CHARACTERISTIC 
ROOTS,  by  T.  W.  Anderson, 
12-56;  Contr.  Nonr  266(33). 
Order  from  LC  mi  $1.80,  ph 


Columbia  U..  New  York. 
A  METHOD  FOR  THE  EVALUATION  OF  CERTAIN 
INFINITE  INTEGRALS,  B.  A 
Contr.  Nonr  266(20). 
Order  from  LC  mi  $1.80,  ph 


Columbia  U.,  New  York. 
ON  THE  WEAK  LAW  OF  LARGE  NUMBERS,  by 
C.  Derman,  Oct  1956.  3  p.  A  f^  OSR  TN  58-155;  CU 


954  or  later.  7  p.  CU- 
$1.80  PB  130898 


Boley.  Jan  1957.  8  p. 
$1.80  PB  132625 


40-56;  Contr.  AF  18(600)-442.  AD  152181. 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  133795 

Columbia  U.  School  of  Engineering,  New  York 
STATISTICAL  ESTIMATION  OF  THE  ENDURANCE 
LIMIT,  by  E.  J.  Gumbel.  1  May  1956.  37  p.  CU  6-56- 
ORD-1061-IE.  Technical  Report  T-6A.  Contr.  DA 
30-069-ORD-1061. 
Order  from  LC  mi  $3.00,  ph  $16.30  PB  132335 

Cornell  U.,  Ithaca,  N.  Y. 
NON -PARAMETRIC  MULTIPLE-DECISION  PRO- 
CEDURES FOR  SELECTING  THAT  ONE  OF  K 
POPULATIONS  WHICH  HAS  THE  HIGHEST  PROBA- 
BILITY OF  YIELDING  THE  LARGEST  OBSERVA- 
TION, by  R.  E.  Beckhofer  and  M.  Sobel.  Oct  1957. 
2  p.  AF  OSR  TN  57-604;  Contr.  AF  18(600)-331. 
AD  136593. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132200 

Cornell  U..  Ithaca,  N.  Y. 
A  NOTE  ON  DIRECT  PRODUCTS,  by  I.  L.  Novak 
Gal,   11  p.  Contr.  Nonr  401(20). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129351 

Cornell  U.,  Ithaca,  N.  Y. 
ON  THE  REPRESENTATION  OF  A  COMPLETE 
BOOLEAN  ALGEBRA,  by  C.  C.  Chang.  N.  D.    18  p. 
Contr.  Nonr  401(20). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128592 

Cornell  U.,  Ithaca.  N.  Y. 
PROOF  OF  AN  AXIOM  OF  LUKASIEWICZ,  by  C.  C. 
Chang.  Circa  1956.  2  p.  Contr.  Nonr-401(20). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127537 

Cornell  U.,  Ithaca,  New  York. 
TESTS  OF  FIT  IN  THE  PRESENCE  OF  NUISANCE 
LOCATION  AND  SCALE  PARAMETERS,  by  Lionel 
Weiss.  Mar  1957.   11  p. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133556 

David  Taylor  Model  Basin.  Washington,  D.  C. 
THE  ERROR   ESTIMATION  IN  AN  APPROXIMATE 
SOLUTION  OF  AN  ORDINARY  SECOND  ORDER 
DIFFERENTIAL  EQUATION,  by  Erwin  H.  Bareiss, 
Nov  1956.   36  p.  DTMB  1031. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128849 

David  Taylor  Model  Basin,  Washington.  D.  C. 
TABLES  FOR  COMPUTING  THE  EQUILIBRIUM 
CONFIGURATION  OF  A   FLEXIBLE  CABLE  IN  A 
UNIFORM  STREAM,  by  Leonard  Pode,  Mar  1951. 
219  p.  DTMB  687. 
Order  from  LC  mi  $9.60,  ph  $33.30  PB  128853 

Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
CHEBYSHEV  COEFFICIENTS  FOR  CHEBYSHEV 
POLYNOMIALS  OF  ORDERS   12  AND  24  UNDER 
THE  GENERAL  LINEAR  TRANSFORMATION,  by 
Isabelle  Arsham.  20  Jan  1956.  25  p.  DOFL  TR  326. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128060 

Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
NOTE  ON  CAVITY  PERTURBATION  THEORY,  by 
E.  G.  Spencer,  and  R.  C.  LeCraw,  22  Aug  1956.   12  p. 
DOFL  TR-371. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  129531 
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Dugway  Proving  Ground,  Utah. 
THEORETICAL  DERIVATIONS  AND  NOMOGRAPHIC 
METHODS  FOR  SUTTON'S  DIFFUSION  EQUATIONS, 
by  H.  Greenfield.  10  Sept  1956.   75  p.  RR   107. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  128061 

Duke  U.,  Durham.  N.  C. 
ON  THE  ZEROS  OF  THE  DERIVATIVES  OF 
SOME  ENTIRE  FUNCTIONS,  by  R.  M.  McLeod,  June 
1957.  26  p.  AF  OSR  TN  57-353;  Contr.  AF  18(600)- 
1341.  AD  132426. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128610 

Ecole  Normale  Superieure,  (France). 
EXACT  DETERMINATION  OF  A  PHENOMENOLOGI - 
CAL  SEPARABLE  INTERACTION,  by  M.  Gourdin  and 
A.  Martin,  1958.    12  p.    AF  OSR  TN  58-214;  Contr. 
AF  61(514)-1060.    AD-154115. 
Order  from  LC  mi  $2.40,  ph  !«!3.30  PB  133682 

Emmanuel  Missionary  Coll. 
APPLICATION  OF  THE  THEORY  OF  LINEAR  OP- 
ERATORS IN  HILBERT  SPACE  TO  POTENTIAL 
THEORY,  by  E.  J.  Specht  and  H.  T.  Jones  June  1957. 
50p.    AF  OSR  TN  57-306;  Contr.  AF  18(600) -756. 
AD-132377. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128420 

Geneva  U.  (Switzerland). 
A  RESEARCH  STUDY  IN  STATISTICS:  STATISTI- 
CAL FOUNDATIONS  OF  THERMODYNAMICAL 
METHODS  IN  COMMUNICATION  THEORY  AND 
IN  ECONOMETRICS,  by  B.  Mandelbrot.  1956-1957. 
33  p.    AF  OSR  TR  57-97;  Contr.  AF  61(514)-1209. 
AD-148011. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133749 

Hamburg  (U.,  Germany). 
RNITE  DIFFERENCE  METHODS   FOR  BOUNDARY 
VALUE  PROBLEMS  OF  PARTIAL  ELLIPTIC  DIF- 
FERENTIAL EQUATIONS  AND  CURVED  BOUND- 
ARIES, by  Dr.  Werner  Uhlmann,  Mar  1957.    132  p. 
Final  Report.    AF  OSR  TR  57-46;  Contr.  AF  61(514)- 
881.    AD-132431. 
Order  from  LC  mi  $6.90,  ph  ^21.30  PB  129558 

Harvard  U.,  Cambridge,  Mass.  , 
FINAL  REPORT  ON  PREPARATION  FOR  PUBLICA- 
TION OF  UNFINISHED  WORK  BY  RICHARD  VON 
MISES,  by  Hilda  G.  von  Mises,  Nov  1956.    5  p.    Contr. 
Nonr -07664. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132010 

Harvard  U.,  Cambridge,  Mass. 
UPSCHITZ  CONDITIONS   FOR  HARMONIC  AND 
DISCRETE  HARMONIC  FUNCTIONS,  by   J.  L.  Walsh 
and  D.  Young.   July  1957.    23  p.    AFOSR  TN  57-404; 
Contract  AF  18(600)-1461;  Contract  DA  36-034-ord- 
1486.    AD-132482. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130006 

Harvard  U.,  Cambridge.  Mass. 
NOTE  ON  DEGREE  OF  APPROXIMATION  TO 
ANALYTIC   FUNCTIONS  BY  RATIONAL   FUNC- 
TIONS WITH  PREASSIGNED  POLES,  by  J.  L.  Walsh. 
Nov  1956.    7  p.    AF  OSR  TN  56-481;  Contr.  AF  18 
(600) -998.    AD-97365. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127583 


Harvard  U..  Cambridge,  Mass. 
ON  INFRAPOLYNOMIALS  WITH  PRESCRIBED 
CONSTANT  TERM,  by  J.  L.  Walsh,  Oct  1956.    28  p. 
AF  OSR  TN-56-582;  Contr.    AF  18(600) -998. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128694 

Harvard  U.,  Cambridge,  Mass. 
A  TABLE  OF  COEFFICIENTS   FOR  THE  ENERGY 
LEVELS  OF  A  NEAR  S^^METRIC  TOP,  by  R.  H. 
Schwendeman,  Apr  1957.    64  p.    Contr.  Nonr -1866, 
T.0.14. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  134445 

Hebrew  U.  (Israel). 
EXTENSIONS,   RETRACTIONS  AND  PROJECTIONS, 
by  B.  Grunbaum,  Jan  1958.    67  p.  TN  2.    AF  OSR  TN 
58-210;  Contr.  AF  6l(052)-04.    AD-154111. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  133683 

Hebrew  U.  (Israel). 
SOME  REMARKS  ON  TAUBERIAN  THEOREMS, 
by  Amnon  Jakimovski,  Jan  1958.    29  p.    TN  1.  AF 
OSR  TN  58-209;  Contr.  AF  61(052)-04.    AD-154110. 
Order  from  LC  mi  $2.70.  ph  ^4.80  PB  133684 

HoIIoman  Air  Development  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
AN  ITERATIVE   METHOD  FOR  DETERMINING   A 
DIFFERENTIAL  EQUATION,  by  J.  A.  Ward,  June 
1957.  6  p.    HADC  TN  57-7.    AD-113037. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128588 

Holloman  Air  Development  Center,  Holloman  Air 

Force  Bdsc   N.  N4ex, 
ON  NON-LINEAR  DIFFERENTIAL  EQUATIONS  OF 
DAMPED  MOTION,  by  Oswald  Wyler,  May  1957.    36 
p.    HADC  TN-57-6.    AD-113036. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127582 

Illinois  Inst,  of  Tech.,  Chicago. 
THE   FINITE  STURM-LIOUVILLE  TRANSFORM, 
by  A.  Cemal  Eringen,  1  Aug  1953.    21  p.    Technical 
Report  4;  Contr.  N  7  onr -32909.    AD- 17504. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132321 

Illinois  U..  Urbana. 
CONDITIONAL  BROWNIAN  MOTION  AND  THE 
BOUNDARY  LIMITS  OF  HARMONIC  FUNCTIONS, 
by  J.  L.  Doob.  31  Oct  1957.    41  p.    AF  OSR  TN  57- 
625.    AD-1 10395. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  132590 

Illinois  U.,  Urbana. 
PROBABILITY  THEORY  AND  THE   FIRST  BOUND- 
ARY VALUE  PROBLEM,  by  J.  L.  Doob,  31  Oct  1957. 
31  p.  AF  OSR  TN  57-627.    AD-1 10395. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132591 

Ingeniors  Vetenskaps  Akademien  (Sweden). 
SOME  APPLICATIONS  OF  THE  ISOMETRIC 
CIRCLE  METHOD  TO  IMPEDANCE  TRANSFORMA- 
TIONS THROUGH  LOSSLESS  TWO -PORT  NET- 
WORKS, by  E.  Folke  Bolinder,  1957.    25  p.    Electri- 
cal Engineering  Series  VoL  8  No.  6.    Acta  Polytech- 
nica  232  (1957). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  134212 
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Institute  for  Advanced  study,  Princeton,  N.  J 
ALGEBRAIC  STRUCTURE  AND  CONFORMAL 
MAPPING,  by  Maurice  Heins,  May  1957.    18  p 
AFOSR  TN  57-192;  Conn 
487. 
Order  from  LC  mi  $2.40 


AF  18(603)-70.    AD-126- 
ph  $3.30  PB  129354 


Institute  for  Advanced  study,  Princeton,  N.  J. 
THE  CONFORMAL  MAPflNG  OF  SIMPLY-CON- 
NECTED REIMAN  SURFACES,  by  Maurice  Heins, 
May  1957.    8  p.    AF  OSRj  TN  57-191;  Contr.  AF 
18(603)-70.    AD-126486. 
Order  from  LC  mi  $1.80l  ph  $1.80  PB  128561 


Institute  for  Advanced 


study,  Princeton,  N.  J. 


EXTENSIONS  OF  REPREiSENTATIONS  OF  LIE 
GROUPS  AND  LIE  ALGEIBRA  I,  by  G.  Hochschild 
andG.  D.  Mostow,  June  n57.    31  p.    AF  OSR  TN- 
57-308;  Contr.  AF  18(60C  )-1109.    AD-132379. 
Order  from  LC  mi  $3.0ol  ph  $6.30  PB  130214 


Institute  for  Advanced 
FIXED  POINTS  AND  TORSION 
FOLDS,  by  Theodore  Frijnkel 
OSR  TN  58-142;  Contr. 
169. 
Order  from  LC  mi  $1.80 


study,  Princeton,  N.  J. 

ON  KAHLER   MANI- 
,  Feb  1958.    10  p.    AF 
F  18(600)-1109.    AD-152- 


Insiitute  for  Advanced 
FUNCTION  RINGS  AND 
John  Wermer,  May  1957. 
Contr.  AF  18(600)-1109. 
Order  from  LC  mi  $3.30 


Institute  for  Advanced 
GENERAL  MINIMAX 
Apr  1957.    Up.    AF  OSfll 
18(600)-1109.    AD-12650 
Order  from  LC  mi  $2.40(,  ph  $3.30 


Institute  for  Advanced 


ph  $1.80 


PB  133759 


strdy,  Princeton,  N.  J. 
RIIMANN  SURFACES,  by 

42  p.   AF  OSR  TN  57-207; 
AD  126504. 

ph  $7.80  PB  128070 


Study,  Eh-inceton,  N.  J. 
THEOREMS,  by  Maurice  Sion, 
TN  57-204;  Contr.    AF 


PB  128560 


Study,  Princeton,  N.  J. 


A  NOTE  ON  BANACH   FUNCTION  SPACES,  by  H.  W. 

ElUs,  Dec  1956.  11  p.  qon^^.  DA-36-034-ORD 

1622. 

Order  from  LC  mi  $2.44  P^  ^^3.30  PB  130621 


Institute  for  Advanced 


Study,  Princeton,  N.  J. 


ON  A  GENERALIZED  DIRICHLET  PROBLEM   FOR 
PLURISUBHARMONIC   FUNCTIONS  AND  PSEUDA- 
CONVEX  DOMAINS  CH/  RACTERIZATION  OF 

H. 


SILOV  BOUNDARIES,  by 

1957.    50  p.    AFOSR-TN 

1109.    AD-126473. 

Order  from  LC  mi  $3.3CJ,  ph  $7.80 


Institute  for  Advanced 
ON  THE   FUNDAMENTAjL 
GENEOUS  SPACE,  by  G. 
AF  OSR  TN-57-571; 
AD- 136556. 
Order  from  LC  mi  $2.4C 


Coiit 


J.  Bremermann,  Apr 
57-178;  Contr.  AF  18(600) 


PB  127985 


Study,  Princeton,  N.  J. 

GROUP  OF  A  HOMO- 
D.  Mostow,  June  1957.    15  p. 
r.  AF  18(600) -1109. 


,  ph  $3.30 


PB  130194 


Institute  for  Advanced  Study,  Princeton,  N.  J. 
REPRESENTATIONS  AND  REPRESENTATIVE 
FUNCTIONS  OF  A  LIE  GROUP,  by  G.  Hochschild 
and  G.  D.  Mostow,  Mar  1957.    83  p.    AF  OSR  TN 
57-158;  Contr.  AF  18(60(I)-1109.    AD-126450. 


Order  from  LC  mi  $4.8C 


ph  $13.80 


PB  127656 


Institute  for  Advanced  Study,  Princeton,  N.  J. 
RINGS  OF  ANALYTIC   FUNCTION,  by  John  Wermer, 
July  1957.    25  p.    AFOSR  TN  57-421;  Contr.  AF 
18(600)-1109.    AD-132500. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130219 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
THE  ANALYTIC  CAUCHY  PROBLEM   FOR  THE 
ITERATED  WAVE  EQUATION,  by  E.  P.  Miles,  Jr., 
Apr  1958.    15  p.    BN  133,  AF  OSR  TN  58-340; 
Contr.  AF  49(638) -81.    AD-154245. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  134438 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
NEW  BOUNDS  FOR  SOLUTION  OF  SECOND-ORDER 
ELLIPTIC  PARTIAL  DIFFERENTIAL  EQUATIONS, 
by  L.  E.  Payne  and  H.  F.  Wt.jiberger,  Sep  1957.    43 
p.    Tech.    NoteBN-108  AF  OSR  TN  57-651;  Contr. 
AF  18(600) -593.    AD-136636. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  132297 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
ON  DISCONTINUOUS  INITIAL  VALUE  PROBLEMS 
FOR  CERTAIN  NON-LINEAR   PARTIAL  DIFFEREN- 
TIAL EQUATIONS,  by  Avron  Doughs,  Feb  1958.   27 
p.    BN  119  A F  OSR  TN  58-165;  Contr.  AF  18(600)- 
573.    AD-152192. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133673 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

REFLECTION  PRINCIPLES   FOR  SOLUTIONS  OF 

EQUATIONS  IN  ELASTICITY,  by  James  H.  Bramble. 

Aug  1957.    62  p.    AF  OSR  TN-57-499;  BN-106; 

Contr.  AF  18(600)-573.    AD-136489. 

Order  from  LC  mi  $3.90,  ph  $10.80  PB  130228 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park.  . 
REPRESENTATION   FORMULAS   FOR   SOLUTIONS 
OF  A  CLASS  OF  PARTIAL  DIFFERENTIAL  EQUA- 
TIONS, by  L.  E.  Payne,  Feb  1958.    21  p.    BN  122 
AF  OSR  TN  58-197;  Contr.  AF  18(600)-573. 
AD-152230. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133672 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
EXPANSIONS   FOR  PRODUCTS  OF  TWO  WHIT- 
TAKER   FUNCTIONS,  by  F.  M.  Ragab.  July  1957. 
15  p.    AFOSR  TN-57-419,  BR -23;  Contr.  AF  18  (600)- 
367.    AD-132498. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130218 

New  York  U.,  N.  Y. 
THE  FLUCTUATION  RATE  OF  THE  CHI -PROCESS, 
by  R.  A.  Silverman,  Sep  1957.    14  p.    MME  6;  Contr. 
DA  49-170-SC-2253. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132078 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
HILL'S  EQUATION  PART  I:  GENERALrTHEORY, 
by  W.  Magnus  and  A.  Shenitzer,  June  195>.    44  p. 
AF  OSR  TN  57-291,  BR-22;  Contr.  AF  18(600)-367. 
AD-132362. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128611 
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Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
ON  SOLUTIONS  OF  DELTA  u  EQUALS  f(u),  by 
Joseph  B.  Keller,  Mar  1957.    13  p.    MME-1;  Contr. 
DA49-170-SC-2253. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127685 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
SOME   FORMULAS  FOR  THE  PRODUCTS  OF  E- 
FUNCTIONS  AND  WHITTAKER   FUNCTIONS,  by 
F  M.  Razab,  Sep  1957.    lip.    AF  OSR  TN  57-582; 
BR -24;  Contr.  AF  18(600) -367.  AD- 136570. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132135 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
THEORY  OF  ELECTROMAGNETIC  RESEARCH - 
ON  THE  UNCERTAINTY  RELATION   FOR  REAL 
SIGNALS,  by  I.  Kay  and  R.  A.  Silverman,  May  1957. 
17  p.    MME -4;  Contr.  DA49- 170 -SC -2253. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128689 

Institute  of  Statistics,  U.  of  North  Carolina,  Chapel 

Hill. 
DISTINGUISHABILITY  OF  SETS  OF  DISTRIBUTIONS 
(THE  CASE  OF  INDEPENDENT  AND  IDENTICALLY 
DISTRIBUTED  CHANCE  VARIABLES.)  by  Wassily 
Hoeffding  and  J.  Wolfowitz,  Apr  1957.    41  p.    Mimeo- 
graph Series  No.  166.    AFOSR  TN-57-154;  Contr. 
AF  18(600) -458.    AD-126446. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128705 

Institute  of  Statistics,  U.  of  North  Carolina,  Chapel 

Hill. 
ON  THE  ASYMPTOTIC  DISTRIBUTION  OF  THE 
LIKELIHOOD  RATIO  IN  SOME  PROBLEMS  ON 
MIXED  VARIATE  PROPULATIONS,  by  J.  Ogawa,  M. 
D.  Moustafa  and  S.  N.  Roy,  Aug  1957.    37  p.    Mimeo- 
graph series  180.    AF  OSR  TN  57-498;  Contr.  Nonr- 
855(06);  Contr.  AF    18(600)-83.    AD-136488. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129943 

Institute  of  Statistics,  North  Carolina  State  ColL, 

Raleigh. 
TESTING  OF  HYPOTHESES  ON  A  MULTIVARIATE 
POPULATION,  SOME  OF  THE  VARIETIES  BEING 
CONTINUOUS  AND  THE  REST  CATEGORICAL,  by 
M.  D.  Moustafa.    July  1957.    26  p.    Mimeograph 
Series  No.  179.    AF  OSR  TN  57-440;  Contr.  AF 
18(600) -83.    AD-136430. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129548 

Institute  of  Statistics,  North  Carolina  State  Coll., 

Raleigh. 
TESTS  OF  MULTIPLE  INDEPENDENCE  AND  THE 
ASSOCIATED  CONFIDENCE  BOUNDS,  by  S.  N.  Roy 
and  R.  E.  Bargmann,  June  1957.    24  p.    Institute  of 
Statistics  Mimeograph  Series  3.3.  Contr.  AF  18(600)- 
83;     AFOSR  TN  57-380.    AD- 132455. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129618 

Institute  of  Tech.,  U.  of  Minnesota,  Minneapolis. 
ON  THE  HOLDER  CONTINUITY  OF  QUASI -CON- 
FORMAL AND  ELLIPTIC  MAPPINGS,  by  Robert 
Finn  and  James  Serrin,  11  June  1957.    25  p.    AF  OSR 
TN  57-355;  Contr.  AF  18(603)-31.    AD-132428. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129922 


Institute  Nacional  de  Tecnica  aeronautica  Esteban 

Terradas. 
COMBUSTION  OF  MONOPROPELLANT  DROPLETS: 
PART  I  A  THEORETICAL  MODEL  OF  COMBUS- 
TION OF  A  DROPLET,  by  C.  S.  Tarifa  and  J.  M. 
Salas  LarrazabaL    27  July  1957.    51  p.    AFOSR  TN 
57-671;  Contr.  AF  6l(514)-997.    AD-136660. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133828 

Ionosphere  Research  Lab.,  Pennsylvania  State 

U.,  University  Park. 
A  METHOD  OF  SOLVING  THE  INTEGRAL  EQUA- 
TIONS FOR  THE  VERTICAL  PROPAGATION  OF 
TIME-HARMONIC  PLANE  WAVES  IN  ANISOTROP- 
IC,  VERTICALLY -INHOMOGENEOUS,  NON-MAG- 
,  NETIC  MEDIA,  by  J.  M.  TomUnson,  Feb  1958.    63  p. 
AFCRC  TN  58-237,  IRL  SR   100;  Contr.  AF  19(604)- 
1304.    AD- 152470. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133629 

Johns  Hopkins  U.,  Baltimore,  Md. 
EQUIVARIANT  EMBEDDINGS  IN  EUCLIDEAN 
SPACE,  by  G.  D.  Mostow,  Mar  1957.    28  p. 
AFOSR  TN  56-28A;  Contr.  AF  18(600)-1474. 
AD-89494. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129360 

Johns  Hopkins  U.,  Baltimore,  Md. 
EXTENSIONS  OF  REPRESENTATIONS  OF  LIE 
GROUPS  II,  by  G.  D.  Mostow,  Aug  1957.    29  p.    AF 
OSR  TN-57-439;  Contr.  AF  18(600) -1474. 
AD-136429. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132138 

Johns  Hopkins  U.,  Baltimore,  Md. 
ON  A  CONJECTURE  OF  MONTGOMERY,  by  G.  D. 
Mostow,  June  1957.    7  p.  Contr.  AF  18(600) -1474. 
AFOSR  TN-57-157.    AD-126449. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132139 

Johns  Hopkins  U.,  Baltimore,  Md. 
ON  A  THEOREM  OF  FROBENIUS,  by  PhiUp  Hart- 
man,  Feb  1957.    17  p.   Technical  Report  No.  4.    AF 
OSR  TN  57-66;  Contr.  AF  18(603)-41.    AD-120408. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129522 

Johns  Hopkins  U.,  Baltimore,  Md. 
ON  EXTERIOR  DERIVATIVES  AND  SOLUTIONS  OF 
ORDINARY  DIFFERENTIAL  EQUATIONS,  by  Philip 
Hartman,  July  1957.    15  p.    AF  OSR  TN  57-344; 
Contr.  AF-18(600)-41.    AD-132417. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130645 

Johns  Hopkins  U.,  Baltimore,  Md. 
ON  HOLDER  CONTINUITY  AND  NON -LINEAR 
ELLIPTIC  PARTIAL  DIFFERENTIAL  EQUATIONS, 
by  PhiUp  Hartman.    Apr  1957.    14  p.    Technical  Re- 
port No.  5.    AF  OSR  TN  57-175;  Contr.  AF  18(603)- 
41.    AD-126470. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129533 

Johns  Hopkins  U.,  Baltimore,  Md. 
ON  MAXIMUM  PRINCIPLES  FOR  NONHYPERBOLIC 
PARTIAL  DIFFERENTIAL  OPERATORS,  by  Philip 
Hartman,  and  Richard  Sacksteder,  Aug  1957.    21  p. 
Technical  Report  No.  7.    AF  OSR  TN-57-501;  Contr. 
AF  18(603)-41.    AD-136491. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129994 
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John  Hopkins    U.,  Baltimore  Md 
ON  THE  CONONICAL  ENSEMBLE 
EINSTEIN-BOSE  GAS,  by  J 
Mar  1957.    7  p.    Contr.  Nori 
Order  from  LC  mi  f  1.80, 


[h 


Johns  Hopkins  U. ,  Baltimore 
TRANSITION   FROM  QUA^ 
PARTITION   FUNCTIONS. 
1957.    10  p.    Contr.  Nonr  2 
Order  from  LC  mi  f  1.80, 


liy 


[h 


Kansas  U.,  Lawrence 
ON  A  PROBLEM  OF  HERlVlAN 
THEORY  OF  SINGULAR 
TIONS.  by  N.  Aronszajn. 
Nonr  58304.    Technical  Report 
Order  from  LC  mi  $2.70, 


WEYL  IN  THE 
SfTRUM  LIOUVILLE  EQUA 
1956.    21  p.    Contr. 

17. 
$4.80  FB  130699 


D;c 


Fh 


Kansas  U.,  Lawrence. 
A  UNIQUE  CONTINUATIOr 
TIONS  OF  ELLEPTIC  PARTIA 
EQUATIONS  OR  INEQUAL 
ORDER,  by  N.  Aronszajn,  J 
Nonr -58304. 
Order  from  LC  mi  $2.40,  ph  $3.30 


THEOREM  FOR  SOLU- 
L  DIFFERENTIAL 
TIES  OF  SECOND 
ly  1956.    16  p.    Contr. 

PB  127540 


Laboratory  of  Statistical 

ington,  Seattle. 
BOUNDS   FOR  THE  VARIA 
WHITNEY  STATISTIC .  by 
M.  Klose,  2  Nov  1956.    22  p) 
Order  from  LC  mi  $2.70, 


Research,  U.,  of  Wash- 


sICE  OF  THE  MANN- 
W.  Birnbaum  and  O. 
Contr.  NONR-477(ll). 
$4.80  PB  130249 


Pi 


Laboratory  of  Statistical 

ton,  Seattle. 
A  COMPARATIVE  STUDY 
SIDED,  GOODNESS -OF -FL 
man,  6  Feb  1957.    50  p.    Tejch 
Nonr-477(ll). 
Order  from  LC  mi  $3.30,  ph  $7.80 


Laboratory  of  Statistical 

ton,  Seattle. 
ON  SOME   DISTRIBUTIONS 
STATISTIC  D  +,  by  Z.  W.  B 
17  July  1957.  "27  p.    Contr 
Order  from  LC  mi  $2.70, 


Laboratory  of  Statistical 

ton,  Seattle. 
PROCEDURE   FOR  COMPUTING 
THE  PARAMETER  OF  A 
DISTRIBUTION,  by  Robert 
Technical  Report   No.  26. 
Order  from  LC  mi  $2.40,  p 


Laboratory  of  Statistical 

ton,  Seattle. 
SEQUENTIAL  AND  RANDClMIZ 
FREE  TOLERANCE  LIMITS 
26  Sep  1956.    55  p.    Tech.  report 
477(11). 
Order  from  LC  mi  $3.60,  ph  $9.30 


Leyden  State  U.  (Netherlapd 
SOME  PROPERTIES  OF  1 
TION   FUNCTION  IN  QUAhlTUM 


FOR  THE  IDEAL 
Ford  and  T.  H.  Berlin, 
r  248,  T.O.IO. 

$1.80  PB  133829 


Md. 
rrUM  TO  "CLASSICAL" 

R.  W.  Zwanzig,  Mar 
8,  Task  order  10. 
$1.80  PB  132649 


Research,  U.  of  Washing- 


DF  SEVERAL  ONE- 
TESTS,  by  D.  G.  Chap- 
report  No.  27.    Contr. 


PB  132632 


Research,  U.  of  Washing- 

REL^TED  TO  THE 
rnbaum  and  R.  Pyke, 
Nonr-477(ll). 
«4.80  PB  127538 


Pi 


lesearch,  U.  of  Washing- 


AN  ESTIMATE  OF 
tRUNCATED  POISSON 

.  Tate,  21  Jan  1957.    17  p. 
(tontr.  Nonr -477(11). 

1  $3.30  PB  132461 


Research,  U.  of  Washing- 


7 ED  DISTRIBUTION- 
,  by  S.  C.  Saunders, 
23.    Contr.    Nonr- 


PB  128715 


is). 


WIGNER   DISTRIBU- 
STATISTICS,  by 


S.  R.  Groot,  Jan  1958,  11  p.    AD-154132. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  133678 

Louisiana  State  U.,  Baton  Rouge. 
NOTE  ON  WEAK  CUT -POINTS  IN  CLANS,  by  R.  J. 
Koch.    15  May  1957.    10  p.    AFOSR  TN  57-241; 
Contr.  AF  18(603) -89.    AD-54304. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128614 

Maryland  U.,  College  Park. 
APPLICATION  OF  DISPERSION  RELATION  AND 
UNITARITY  CONDITION  TO  NONCOHERENT  FOR- 
WARD SCATTERING  OF   LIGHT  BY  LIGHT,  by 
David  Y.  Wong,  July  1957.    14  p.    AFOSR  TN  57- 
351A  TR  81;  Contr.  AF  49(638) -24.    AD-132487. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129562 

Maryland  U.,  College  Park. 
GEOMETRICAL  CHARACTERIZATIONS  OF 
BIORTHOGONAL  BASIS  SYSTEMS  IN  A  BRANCH 
SPACE,  by  R.  E.  Fullerton,  July  1957.    18  p.    AF 
OSR  TN  57-426;  Contr.  AF-18(603)-78. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132310 

Maryland  U.,  College  Park. 
ON  A  CLASS  OF  TOPOLOGIES  FOR   FIELDS,  by 
Ellen  Correl,  Feb  1958.    11  p.    AF  OSR  TN  58-198; 
Contr.  AF  18(603)-78.    AD-152231. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133671 

Ph.  D.  thesis. 

Maryland  University,  College  Park. 
ORDERING  AND  UNIQUENESS  OF  SOLUTIONS  OF 
BOUNDARY  PROBLEMS   FOR   ELUPTIC  EQUA- 
TIONS, by  Carlo  Pucci,  Oct  1957.    15  p.    AFOSR  TN 
57(690);    Contr.    AF  18(600)-573.    AD-136684. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132601 


Maryland  U.,  College  Park. 
A   PASSIBLE  PROOF  OF  DISPERSION  RELATIONS, 
by  H.  J.  Bremermann  and  R.  Oehme,  July  1957.    16  p. 
TR-84;  AFOSR  TN-57-467;  Contr.  AF  49(638) -24. 
AD-136458. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130221 


Maryland  U.,  College  Parte. 
REMJ^RKS  ON  THE  IMPLICATION  OF  "CAUSALITY 
CONDITION  IN  NON-INTERACTION  REGION"  AND 
THE  UNITARITY  OF  THE  S-MATRIX.  by  David  Y. 
Wong,  July  1957.    7  p.    AFOSR  TN  57-351-TR  82; 
Contr.  A F  49(638) -24.    AD-132424. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129561 

Maryland  U.,  College  Park. 
UNIQUENESS  OF  SOLUTIONS  TO  DISPERSION 
RELATIONS   AND  AN  INTERATIVE  SCHEME,  by 
David  Y.  Wong,  July  1957.    11  p.  AFOSR  TN  57-468- 
TR-85;  Contr.  AF  49(638)-24.    AD-136459. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129566 

Massachusetts  Inst,  of  Tech,  Cambridge. 
AN  EXTENSION  OF  A  THEOREM  OF  MANDEL- 
BROJT,  by  R.  A.  Kunze,  30  Oct  1957.    10  p.    AF  OSR 
TN  57-650;  Contr.  AF  49t638)-42.    AD-136710. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132595 
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Massachusetts  Inst,  of  Tech.,  Cambridge. 
FRACTIONAL  INTEGRALS  ON  N -DIMENSIONAL 
EUCLIDEAN  SPACES,  by  E.  M.  Stein  and  G.  Weiss, 
2  Dec  1957.    21  p.    AFOSR  TN  57-689;  Contr.  AF 
49(638)-42.     AD-136718. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132600 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
NOTES  ON  GROUP  THEORY,  by  George  F.  Koster, 
I  Mar  1956.    184  p.    TR  NO  8;  Contr.  N5  on -07856. 
Oder  from  LC  mi  $8.40,  ph  $28.80  PB  128596 

Massachusetts  Inst,  of  Tech.  Cambridge. 
ON  THE  INTERPOLATION  OF  ANALYTIC   FAMI- 
LIES OF  OPERATORS  ACTING  ON  H^  SPACES,  by 
E.  M.  Stein  and  G.  Weiss,  2  Dec  19o7.    45  p.    AFOSR 
TN  57-692;  Contr.  AF  49(638) -42.    AD-136719. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  132602 

Miami  U.,  Coral  Gables,  Fla. 
RETRACTS  FROM  NEIGHBORHOOD  RETRACTS, 
by  W.  L.  Strother  and  L.  E.  Ward.  Jr.,  Apr  1957.    9  p. 
AF  OSR  TN  57-227;  Contr.  AF  18(600) -1449. 
AD-126525. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129352 

Miami  U.,  Coral  Gables,  Fla. 
A  SPACE  OF  SUBSETS  HAVING  THE   FIXED  POINT 
PROPERTY,  by  W.  L.  Strother  and  C.  E.  Capel,  Aug 
1955.    7  p.    Miami  U.  report  No.  3.    AF  OSR  TN-55- 
268;  Contr.  AF  18(600)-1449.    AD-110085. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130207 

Michigan  State  U.,  East  Lansing. 
THE  MATHEMATICAL  THEORY  OF  ANTENNA 
RADIATION,  by  Charles  P.  Wells,  30  June  1957.    31 
p.    Final  Report.    Contr.  DA -20-018-ORD-13354. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133884 

Michigan  U.,  Ann  Arbor  ASYMPTOTIC  SOLUTION 
OF  ORDINARY  DIFFERENTIAL  EQUATIONS,  by 
Nicholas  D.  Kazarinoff,  Sep  1957.    9  p.    AF  OSR  TN 
57-494;  Contr.  AF  18(600)-1481.    AD-136484. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129995 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
SOLUTION  OF  CERTAIN  NONLINEAR   DIFFEREN- 
TIAL EQUATIONS  BY  SERIES  OF  EXPONENTIAL 
FUNCTIONS,  by  Wolfgang  Wasow,  27  Aug  1956.    24  p. 
R -516-56,  PIB-446;  Contr,  Nonr -839(05). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128401 

Midwest  Research  Inst.  Kansas  City,  Mo. 
THE  PADE  TABLE  AND  THE  2 -METHOD,  by 
Yudell  L.  Luke.  Aug  1957.    45  p.    AF  OSR  TN  57- 
570;  Contr.  AF  49(638) -66.    AD-136555. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130733 

Minnesota  U.,  Minneapolis. 
AN  OPERATOR  IDENTITY,  by  Glen  E.  Baxter,  1  Aug 
1957.    25  p.    AF  OSR  TN  57-424;  Contr.  AF-18(600)- 
30.    AD-136413. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132309 

Missouri  U.,  Columbia. 
MAXIMIZING  THE  SUM  OF  CONCAVE   FUNCTIONS, 
by  M.  C.  Ayer.  Aug  1957.    27  p.    AF  OSR  TN  57-549; 
Contr.  AF  18(6O0)-1108.    AD-136533. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130239 


Missouri  U.,  Columbia. 
UNIFORM  CONSISTENCY  OF  ESTIMATORS  OF 
LINEARLY  ORDERED  PARAMETERS,  by  H.  D. 
Brunk  Aug  1957..  14  p.    Technical  Report  No.  9.  AF 
OSR  TN-57-516;  Contr.  AF  18(600)-1 108.  AD  136501. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130236 

Naval  Ordnance  Lab..  Corona,  Calif. 
FACTORS  AFFECTING  MEASUREMENT  RELIA- 
BILITY, by  J.  L.  Hayes,  24  Oct  1955.    11  p.    NOLO 
TM  63-106. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130441 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
NUMERICAL  INTEGRATION  BY  A   METHOD  OF 
INTERLOCKED  PARABOLAS,  by  Thomas  S.  Walton, 
June  1957.    11  p.    NAVORD  3892. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133876 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
THE  NUMERICAL  SOLUTION  OF  THE  HEAT  CON- 
DUCTION EQUATIONS  OCCURRING  IN  THE 
THEORY  OF  THERMAL  EXPLOSIONS,  by  J.  W.  Enig 
and  D.  Shanks.  7  Nov.  1956.    14  p.    NAVORD  4377. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130434 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
POLYNOMIAL  APPROXIMATION,  by  E.  K.  Blum, 
17  Sep  1956.    35  p.    Aeroballistic  Research  Report 
No.  240;  NAVORD  3740. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128693 

Naval  Ordnance  Test  Station.  China  Lake.  Calif. 
BIAS  ERRORS  IN  THE  REDUCTION  OF  DATA 
FROM  K-24  CAMERAS,  by  Frank  Reel,  Aug  1954. 

35  p.    NOTS  TM  1784. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  129907 

Naval  Ordnance  Test  Station.  China  Lake,  Calif. 
DISTRIBUTION  OF  CORRELATED  MEANS,  by  D.  S. 
Villars.  16  Mar  1956.    27  p.    NOTS  1407,  NAVORD 
5056. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130792 

Naval  Ordnance  Test  Station,  China  Lake.  Calif. 
AN  INTRODUCTION  TO  LEAST  SQUARES  THEORY 
AND  ITS  APPLICATION  TO  DATA   REDUCTION 
PROBLEMS,  by  F.  C.  Reed,  Mar  1956.    67  p.    NOTS 
1278;  NAVORD  4956. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130435 

New  York  U.,  N.  Y. 
HYDROMAGNETIC  SHOCKS,  by  W.  B.  Ericson  and 
Jack  Bazer,  Jan   1958.    96  p.    AF  CRC  TN  58-241; 
Contr.  AF  19(604)-2138.    AD-152474. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  133847 

New  York  U..  N.  Y. 
THE  STRUCTURE  OF  ISOTROPIC  TURBULENCE 
AT  VERY  HIGH  REYNOLDS  NUMBERS,  by  R.  N. 
Kraichnan,  N.  D.  61  p.    AF  CRC  TN  58-239;  Contr. 
AF  19(604) -2138.    AD-152473. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133845 

North  American  Instruments  Inc.,  Altadena,  Calif. 
A   MATHEMATICAL  THEORY  OF  WIND  COMPEN- 
SATION, by  D.  M.  Adelman.    N.  D.    11  p.    Contr.  DA- 

36  -039  -SC  -52599. 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  133933 
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North  Carolina  State  Coll  ,  Raleigh. 
DISCORDANT  PERMUTATIONS  AND  THE 
PROBLEM.   PART  II  GENERALIZED 
NOMIALS,  by  Jack  Levine.  Hep  1956. 
Nonr  870(00). 
Order  from  LC  mi  $3.30,  pi  $7.80 


MENAGE 
ROOK  POLY- 
48  p.    Contr. 

PB  128702 


North  Carolina  U.,  Chapel  Hill. 
NEW  DESIGN   FOR  THE  EXPLORATION  OF  RE- 
SPONSE SURFACES,  by  Richard  L.  Carter,  May  1957. 
142  p.    AF  OSR-TN-57-381;  Contr.  AF  l8(600)-83. 
AD-132456. 
Order  from  LC  mi  $7.20,  pi  $22.80  PB  129473 

North  Carolina  U.,  Chape   Hill. 
A  NEW  PROOF  OF  THEOREMS  OF  PERRON  AND 
FROBENIUS  ON  NONNEGAtTIVE  MATRICES,  by 
Alfred  T.  Brauer.  May  1957 
Report  No.  4.    AF  OSR  TN 
(603) -38.    AD- 110398. 
Order  from  LC  mi  $2.40,  p 


18  p.    UNC  Technical 
56-576;  Contr.  AF  18 


1  $3.30 


PB  128229 


Northwestern  U.,  Evanstcn,  111. 
ASYMPTOTIC  DISTRIBUTldNS  ASSOQATED  WITH 
THE  LAPLACIAN  FOR   FORMS,  by  Matthew  P. 
Gaffney,  Feb  1958.    13  p.    A^FOSR  TN-58-144:  Contr. 
AF   18(600)-157.    AD-152171. 
Order  from  LC  mi  $2.40,  pi  $3.30  PB  133653 

Northwestern  U.,  Evanstcn,  111. 
A  CLASS  OF  TWO-POINT  BOUNDARY  PROBLEMS, 
by  Wilham  T.  Reid,  Sep  19S  7.    28  p.    Technical  Re- 
port No.  2.  AF  OSR  TN  57  -550;  Contr.  AF -18(603)- 
86.    AD- 136534. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129990 

Northwestern  U.,  Evanstcn,  111. 
THE  CONSERVATION  PROPERTY  OF  THE  HEAT 
EQUATION  ON  RIEMANNlAN   MANIFOLDS,  by 
Matthew  P.  Gaffney,  Feb  191)8. 
145;  Contr.  AF  18(600) -157 


Order  from  LC  mi  $2.40,  pi  $3.30 


DI 


Northwestern  U.,  Evanstpn 
PRINCIPAL  SOLUTIONS  O 
SELF-ADJOINT  LINEAR 
TEMS,  by  WilUam  T.  Reid 
Contr.  AF  18(603) -86.    AFOSR 
AD- 136456. 
Order  from  LC  mi  $2.70,  hh  $4.80 


Numerical  Analysis  Res^rch,  U.  of  Calif.,  Los 

Angeles. 
LOCATION  OF  ZEROS  Olf 
by  T.  S.  Motzkin  and  J.  L 
AF  OSR  TN  57-265;  Contr 
AD- 126564. 
Order  from  LC  mi  $3.00,  Ah  $6.30 


Numerical  Analysis  Research,  U.  of  Calif 

Los  Angeles. 
POLYNOMIALS  OF  BEST 
REAL   FINITE  POINT  SEt 
J.  L.  Walsh,  July  1957.    24 
Contr.  AF  18(600) -1461. 
Order  from  LC  mi  $2.70, 


13  p.    AFOSR 
AD-152172. 


TN  58- 


PB  133659 


111. 


NON -OSCILLATORY 
FFERENTIAL  SYS" 
Aug  1957.    29  p.    TR  1. 
TN-57-465. 

PB  129937 


INFRAPOLYNOMIALS, 
Walsh,  Dec  1956.    31  p. 
AF  18(600) -998. 


PB  128618 


APPROXIMATION  ON  A 
I,  by  T.  S.  Motzkin  and 

A  roSR  TN  57  406; 
-132484. 

)h  $4.80  PB  129602 


/D 


Numerical  Analysis  Research,  U.  of  Calif.,  Los 

Angeles. 
TCHEBYSHEV  POLYNOMIALS  AND  EXTREMUM 
PROBLEMS:   FOUR  LECTURES,  by  T.  S.  Motzkin. 
4  Oct  1955.    17  p. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128582 

Ordnance  Materials  Research  Lab.,  Watertown, 

Mass. 
SPECIFIC    HEAT  AND  MEAN  SQUARE  AMPLITUDE 
OF  ATOMIC  VIBRATIONS  OF  THE  DIATOMIC 
ONE-DIMENSIONAL  LATTICE  AND  THE  TWO- 
DEBYE  MODEL  OF  BINARY  COMPOUNDS,  by  A. 
Raskin,  Oct  1957.    27  p.    MRL  34. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132092 

Parke  Mathematical  Labs.,  Inc.  Concord,  Mass. 
MATHEMATICAL  DESCRIPTION  AND  EVALUATION 
OF   FUNNEL  SYSTEMS  WITH  AN  APPLICATION 
TO  THE  NEW  YORK  TERMINAL  AREA,  by 
Lorenzo  Calabi,  July  1957.    102  p.    AF  CRC  TN 
57-576;  Contr.  AF  19(604)-1399.  AD-117300. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  132195 

Parke  Mathematical  Labs.,  Inc.  Concord,  Mass. 
OCCUPACY  THEORY   WITH  APPLICATION  TO 
MULTICHANNEL  COMMUNICATION  SYSTEMS. 
PART  I:  THEORY,  by  John  A.  Riley.    June  1957.  57  p. 
AF  CRC  TN  57-562;  Contr.  AF  19(604)-1396. 
AD-117283. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  129524 

Parscxis,  Ralph  M.,  Co.,  Pasadena,  Calif. 
CENTRALIZED  DATA  PROCESSING   FACILITY,  by 
A.  J.  Mallinckrodt,  1  Feb  1954.    171  p.    Sumrnary 
technical  Report  962-F-l.    Contr.  AF  04(611) -417. 
AD-34184. 
Order  from  LC  mi  $8.10,  ph  $27.30  PB  129956 

Pennsylvania  U.,  Philadelphia. 
CONSTRUCTION  OF  THE  ADIABATIC  NUCLEAR 
POTENTIAL  I.    FORMALISM,  by  Abraham  Klein  and 
Bruce  H.  McCormick,  July  1956.    39  p.    Technical 
Note  3.    Contr.  AF  18(603) -60. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128342 

Pennsylvania  U..  Philadelphia. 
MEAN-L-STABLE  SYSTEMS,  by  Joseph  Auslander, 
June  1957.    53  p.    AF  OSR  TN  57-460;  Contr.  AF 
18(600)-1116.    AD-136451. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  130001 

Pennsylvania  U..  Philadelphia. 
ON  THE  SHEETED  STRUCTURE  OF  COMPACT 
LOCALLY  AFFINE  SPACES,  by  Louis  Auslander, 
1957.    lip.    AF  OSR  TN  57-585;  Contr.  AF  49(638)- 
12.    AD-136573. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132302 

Princeton  U.,  N.  J. 
COHOMOLOGY  OPERATIONS  AND  OBSTRUCTIONS 
TO  EXTENDING  CONTINUOUS   FUNCTIONS,  by  N. 
E.  Steenrod,  Aug  1957.    61  p.    AF  OSR  TN  57-548; 
Contr.  AF  18(600) -1494.    AD-136532. 
Oder  from  LC  mi  $3.90,  ph  $10.80  PB  129991 


Collcxjuium  Lectures. 
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Princeton  U..  N.  J. 
COMPLEX  NEUMANN  PROBLEMS  ON  KAHLER 
MANIFOLDS,  by  J.  J.  Kohn  and  D.  C.  Spencer.  N.  D. 
116  0     Contr.  DA  36-034-ORD-2164.    AD-148114. 
Order  from  LC  mi  $6.00.  ph  $18.30  PB  133863 

Princeton  U..  N.  J. 
DUALITY  AND  FOURIER  ANALYSIS  ON  COMPACT 
GROUPS,  by  S.  Helgason,  N.  D.    13  p.    Contr.  ODA 
36 -034 -ord- 2001. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133886 

Princeton  U.,  N.  J. 
MEAN  VALUE  THEOREMS  ON  HOMOGENEOUS 
SPACES,  by  S.  Helgason,  N.  D.    8  p.    Contr.  DA-36- 
034-ORD-2OO1. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  133885 

Princeton  U..  N.  J. 
ON  POTENTIAL  THEORIES,  by  G.  A.  Hunt.  N.  D. 
17  p.    Contr.  ODA-36-034-ord-2001. 
Order  from  LC  mi  $2.40,  ph  $3.30  PR  133887 

Princeton  U..  N.  J. 
A  SPECIAL  TYPE  OF  RIEMANNIAN  MANIFOLD, 
by  D.  C.  Spencer.  7  May  1952.    19  p.    Progress  Re- 
port 2 -Boundary  Value  Problems  for  Real  and  Com- 
plex Manifolds;  Contr.  DA-36-034-ORD-639. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128490 

Princeton  U..  N.  J. 
STATISTICAL  RESEARCH  AT  PRINCETON  UNIVER- 
SITY SUPPORTED  BY  THE  OFFICE  OF  NAVAL 
RESEARCH.  1946-1956,  by  S.  S.  Wilks.  Project  leader. 
1  Dec  1956.    121  p.    Contr.  N  6  onr-270-T.O.  1. 
Order  from  LC  mi  $6.30.  ph  $19.80  PB  132318 

Purdue  Research  Foundation.  Lafayette.  Ind. 
COMMUTATORS  AND  ABSOLUTELY  CONTINUOUS 
OPERATORS,  by  C.  R.  Putnam,  July  1957.    17  p.    TN  1 
AF  OSR  TN  56-457;  Contr.  AF  18(603)-139. 
AD-97703. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128627 

Purdue  Research  Foundation,  Lafayette,  Ind. 
ON  SEMI -NORMAL  OPERATORS,  by  C.  R.  Putnam, 
July  1957.    5  p.    AF  OSR  TN-57-89;  Contr.  AF  18 
(603) -039.    AD-120437. 
Order  from  LC  mi  $  1.80.  ph  $1.80  PB  128704 

Purdue  Research  Foundation,  Lafayette,  Ind. 
ON  SQUARE  ROOTS  OF  NORMAL  OPERATORS,  by 
C.  R.  Putnam,  July  1957.    3  p.    AF  OSR  TN-56-479; 
Contr.  AF  18(603) -139.    AD-97363. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128703 

Purdue  Research  Foundation,  Lafayette,  Ind. 
ON  THE  SPECTRA   OF  CERTAIN  LAURENT 
MATRICES,  by  G.  L.  Krabbe,  Nov  1956.    6  p.    TN  1; 
AFOSR  TN  56-586;  Contr.  AF  18(603) -44. 
AD-115010. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129353 

Purdue  Research  Foundation,  Lafayette,  Ind. 
SPECTRAL  INVARIANCE  OF  CONVOLUTION  OP- 
ERATORS ON  LP(-oo,  oo).  by  G.  L.  Kraffe,  9  May 
1957.    18  p.    AF  OSR  TN  57-238;  Contr.  AF  18(603)- 
44.    AD- 126535. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128533 


Purdue  Research  Foundation,  Lafayette,  Ind. 
TWO  DIMENSIONAL  PROBLEMS  OF  THE  CALCU- 
LUS OF  VARIATIONS.   FUNCTIONS  WITH  GEN- 
ERALIZED GRADIENT  AND  GENERALIZED 
SURFACES,  by  Wendell  H.  Fleming.  Mar  1957.  16  p. 
Technical  note  No.  1.    AFOSR  TN  57-134;  Contr. 
AF49(638)-18.    AD-120490. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129359 

Rand  Corp.,  Santa  Monica,  Calif. 
SOME  OBSERVATIONS  ON  THE  MAXIMIZATION 
OF  STIELTJES  INTEGRALS,  by  J.  T.  Robacker. 
30  Dec  1955.    14  p.    RM-1739. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129539 

Redstone  Arsenal,  Huntsville,  Ala. 
AN  N -POINT  PROBLEM  FOR  A  CLASS  OF  DIF- 
FERENTIAL EQUATIONS  CONTAINING  A   SMALL 
PARAMETER,  by  J.  C.  Wilson,  15  June  1957.    7  p. 
OML  2R17F. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127541 

Redstone  Arsenal,  Huntsville,  Ala. 
PREDICTING  RELIABILITY,  by  Robert  Lusser,  Oct 
1957.    9  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132548 

Rutgers  U.,  New  Brunswick,  N.  J. 
THE  DIVERGENCE  THEOREM  WITHOUT  DIF- 
FERENTIABILITY CONDITIONS,  by  Victor  L. 
Shapiro.    7  May  1957.    4  p.    AF  OSR  TN  57-232; 
Contr.  AF  18(600)-1595.    AD-126529. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129534 

Rutgers  U.,  New  Brunswick,  N.  J. 
UNIQUENESS  OF  MULTIPLE  TRIGNOMETRIC 
SERIES,  bv  Victor  L.  Shapiro.  31  Jan  1957.    23  p. 
AF  OSR  TN  57-51;  Contr.  AF  18(600)-1595. 
AD-115090. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129542 

School  of  AviaticMi  Medicine.  Randolph  Air  Force 

CALCULATION  OF  PROBABILITY  TABLES   FOR 
NEW  MULTIVARIATE  TESTS,  by  David  F.   Votaw, 
Jr.  Sep  1949.    15  p.    Proj.  No.  21-02-033;  Report  No. 

Order  from  LC  mi  $2.40,  ph  <»3.30  PB  130988 

School  of  Aviation  Medicine.  Randolph  Air  Force 

Base,  Tex. 
MIXED  MODEL  ANALYSIS  OF  VARIANCE,  ASSUM- 
ING EQUAL  VARIANCES  AND  EQUAL  CONVARIAN-. 
CES,  by  M.  B.  Dunford  and  Harry  M.  Hughes,  Aug 
1957.    15  p.    AF  SAM  57-144. 
Order  from  LC  mi  $2.40,  ph  •3.30  PB  1322/2 

School  of  Aviation  Medicine,  Randolph  Air  Force 

PROBABILITY  AND  STATISTICS  IN  ITEM  ANALYSIS 
AND  CLASSIFICATION  PROBLEMS:   AN  EXPAN- 
SION PRINCIPLE   FOR   DISTRIBUTION   FUNCTIONS 
WITH  APPLICATIONS  TO  STUDENT'S  STATISTIC 
AND  THE  ONE-DIMENSIONAL  CLASSIFICATION 
STATISTIC,  by  Gustav  Elfving,  Ph.D.,  Mar  1957. 
20  p.    AF  SAM  57-52. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128447 
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PROBABILITY  AND  STAT 


School  of  Aviation  Medi(|ine,  Randolph  Air  Force 
Base,  Tex. 


STICS  IN  ITEM  ANALY- 


SIS AND  CLASSIFICATION  PROBLEMS:   FURTHER 
CONTRIBUTIONS  TO  TH^  THEORY  OF  ITEM 
SELECTION,  by  Gustav  EJfving,  June  1957.    44  p. 
AF  SAM  57-97. 


Order  from  LC  mi  $3.30, 


3h  $7.80 


PB  129609 


School  of  Aviation  Medicine,  Randolph  Air  Force 

Base,  Tex. 
PROBABILITY  AND  STATISTICS  IN  ITEM  ANALY- 
SIS AND  CLASSIFICATION  PROBLEMS:  STATISTI- 
CAL DEQSION  THEORY  APPROACH  TO  ITEM 
SELECTION  FOR  DICHOtOMOUS  TEST  AND 
CRITERION  VARIABLES,  ^y  Howard  Raiffa,  Ph.D., 
Jan  1957.    79  p.    AF  SAM  f<  56-139. 
Order  from  LC  mi  $  4. 50,  j)h  $  1 2. 30  PB  128481 

I 

School  of  Aviation  Medicjine,  Randolph  Air  Force 
Base,  Tex. 


STATISTICAL  STUDY  OF 
PORTS,  by  S.  J.  Cutler  and 


CARE  OF  FLYER  RE- 
J.  A.  Rafferty,  Feb  1948. 


26  p.    AF  SAM  Proj.-21-0j-014;  Report  No.  3. 
Order  from  LC  mi  $2.70,  th  $4.80  PB  130983 

Medical  Experiences  of  th<  U.  S.  8th  Air  Force  Jan. 
1943-June  1945. 

South  Carolina  U.,  Colur^bia. 
LINEAR   DIFFERENCE  APjID  DIFFERENTIAL 
EQUATIONS  SATISFYING  CONDITIONS  AT  MORE 
THAN  ONE  POINT,  by  Tonlinson  Fort.  June  1957. 
9  p.    AF  OSR  TN  57-307;  ::ontr.  AF  18(603) -23. 
AD-132378. 
Order  from  LC  mi  $1.80,  ph  $1.80  re  128230 


South  Carolina  U.,  Colunkbia 
A  NEW  METHOD  FOR  THE 
TIONS  AND  ITS  APPLICA 
Mar  1957.    13  p.    Rept.  3. 
Contr.  DA  36 -034 -or d  220C 
Order  from  LC  mi  $2.40.  jih  $3.30 


South  Carolina  U. ,  Colunibia 
A   PROBLEM  OF  RICHAREl 
Aug  1957.    5  p.    AF  OSR  TJN 
(603-23).    AD-136530. 
Order  from  LC  mi  $1.80,  dh  $1.80 


SOLUTION  OF  EQUA- 
lONS,  by  Stephen  Kulik, 
1  Oct  1956-31  Mar    1957. 


re  133900 


BELLMAN,  by  T.  Fort. 
57-542;  Contr.  AF  18 


re  130238 


Solution  to  a  problem  pro| 
American  Mathematical  Sot 


pcJsed 


in  the  "Bulletin  of  the 
iety,"  Jan.  1957. 


South  Carolina  U.,  Colunibia. 
SYSTEMS  OF  LINEAR   DIFFERENCE  EQUATIONS 
AND  SYSTEMS  OF  LINEAjR  DIFFERENTIAL  EQUA- 
TIONS WHICH  SATISFY  CjONDITIONS  AT  TWO 
POINTS,  by  Tomllnson  Fori.  Apr  1957.    8  p.    AFOSR 
TN-57-174;  Contr.  AF  18(6D3)-23.    AD-126469. 
Order  from  LC  mi  $1.80.  Oh  $1.80  PB  128706 

Stanford  Electronics  Labi.  Stanford  U.,  Calif. 


LITERATURE  GUIDE  ON 


RELIABILITY,  by  W.  F.  Luebbert,  Dec  1956.    453  p 


Technical  Report  B.    Contr, 
Order  from  LC  mi  $11.10, 


FAILURE  CONTROL  AND 


Nonr.  225  (24). 
ph  $69.60  re  133841 


Stanford  U.,  Calif. 
CONVERGENCE  OF  THE  S -MATRIX,  by  D.  R. 
Yennie  and  S.  Gartenhaus,  Feb  1958.    31  p.    AFOSR 
TN  58-137;  Contr.  AF  18(600)-545.    AD-152164. 
Order  from  LC  mi  $3.00,  ph  $6.30  re  133790 

Stanford  U..  Calif. 
DETERMINATAL  APPROACH  TO  MESON -NUCLE- 
ON  SCATTERING,  by  M.  Baker,  Feb  1958.    58  p. 
AFOSR  TN  58-136;  Contr.  AF  18(600) -545. 
AD-152163. 
Order  from  LC  mi  $3.60,  ph  $9.30  re  133791 

Stanford  U.,  Calif. 
MANY  SERVER  QUEUEING  PROCESSES  WITH 
POISSON  INPUT  AND  EXPONENTIAL  SERVICE 
TIMES,  by  S.  Karlin  and  J.  McGregor.  15  May  1957. 
53  p.    TR-1;  Contr.  Nonr-225(28). 
Order  from  LC  mi  $3.60.  ph  $9.30  re  133583 

Stanford  U.,  Calif. 
POLYA-TYPE  DISTRIBUTIONS  III.  ADMISSABILITY 
OF  MULTI -ACTION  PROBLEMS,  by  S.  Karlin  25 
Feb  1957.  43  p.  Tech.  report  No.  9;  Contr.  Nonr -225(21). 
Order  from  LC  mi  $3.30,  ph  $7.80  re  132629 

Stanford  U.,  Calif. 
SON       CENTRAL  LIMIT  THEOREMS   FOR  INTER- 
CHANGEABLE RANDOM  VARIABLES,  by  H.  Cher- 
noff  and  H.  Teicher.  21  Feb  1957.    31  p.    Tech. 
report  No.  8.    Contr.  Nonr-225(21). 
Order  from  LC  mi  $3.00,  ph  $6.30  .  re  132630 

Stanford  U.,  Cahf. 
SOME  PROBLEMS  IN  MULTIVARIATE  ANALYSIS- 
PART  I,  by  Charles  Stein.  25  Oct  1956.    36  p.    TR  6; 
Contr.  Nonr  225(21). 
Order  from  LC  mi  $3.00,  ph  $6.30  re  129976 

Statistical  Lab.,  Purdue  U.,  Lafayette,  Ind. 
ON  THE  CONVERGENCE  OF  PROJECTED  DISTRI- 
BUTIONS, by  H.  Teicher.  Nov  1956.    16  p.    Contr. 
N70NR-394.  T.0.4. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130246 

Stevens  Inst,  of  Tech.,  Hoboken,  N.  J. 
ANALYSIS  OF  CLASSICAL  STATISTICAL  MECHAN- 
ICS BY  MEANS  OF  COLLECTIVE  COORDINATES, 
by  J.  K.  Percus  and  G.  J.  Yevick.  N.D.    37  p. 
Order  from  LC  mi  $3.00.  ph  $6.30  re  133756 

Stevens  Inst,  of  Tech.,  Hoboken,  N.  J. 
EINSTEIN  BOSE  SYSTEMS,  by  J.  K.  Percus  and 
G.  J.  Yevick,  N.D.    25  p. 
Order  from  LC  mi  $2.70,  ph  $4.80  re  133757 

Syracuse  U..  N.  Y. 
ANALYTIC  INVESTIGATIONS  OF  MARKOV  CHAINS, 
by  W.  B.  Jurkat,  Sep  1957.    13  p.    AF  OSR  TN  57- 
643;  Contr.  AF  18(600) -760.    AD-136629. 
Order  from  LC  mi  $2.40,  ph  $3.30  re  132592 

Syracuse  U..  N.  Y. 
COVARIANT  QUANTUM  STATISTICS  OF  FIELDS, 
by  A.  O.  Barut.  Nov  1957.    18  p.    AF  OSR  TN  57- 
678;  Contr.  AF  18(600) -459.    AD-136668. 
Order  from  LC  mi  $2.40,  ph  $3.30  re  132599 
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Syracuse  U.,  N.  Y. 
DISTRIBUTION  FUNCTIONS  FOR  NON -COMMUTING 
OPERATORS,  by  A.  O.  Barut.  July  1957.    19  p. 
Technical  Note  P-10;  AFOSR  TN  57-435;  Contr.  AF 
19(600) -459.    AD-136425. 
Order  from  LC  mi  $2.40.  ph  $3.30  re  129563 

Syracuse  U..  N.  Y. 
DOEBLIN'S  THEORY  OF  MARKOV  PROCESSES  I. 
by  K.  L.  Chung,  Sep  1957.    13  p.    AF  OSR  TN  57- 
648;  Contr.  AF  18(600) -760.    AD-136634. 
Order  from  LC  mi  $2.40.  ph  $3.30  re  132594 

Syracuse  U.,  N.  Y. 
THE  LIMIT  DISTRIBUTIONS  FOR  SUMS  OF  MAR- 
KOV CHAIN  VARIABLES  WITHOUT  SECOND 
MOMENTS,  by  L.  J.  Cote,  Sep  1957.    10  p.    AF  OSR 
TN  57-647;  Contr.  AF  18(600) -760.    AD- 136633. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  134547 

SvTcicusc  LJ.    N.  Y. 
ON  MEAN  FIRST  PASSAGE  TIMES,  by  S.  D. 
Chatter ji.  Sep  1957.    10  p.    AF  OSR  TN  57-649; 
Contr.  AF  18(600)-760.    AD-136635. 
Order  from  LC  mi  $1.80.  ph  $1.80  re  132596 

Syracuse  U..  N.  Y. 
REMARKS  ON  AN  ERGODIC  THEOREM  OF  CHUNG, 
by  L.  J.  Cote,  Sep  1957.    7  p.    AF  OSR  TN  57-646; 
Contr.  AF  18(600) -760.    AD-136632. 
Order  from  LC  mi  $1.80,  ph  $1.80  re  132593 

Texas  A  and  M  Research  Foundation,  College  Sta- 
tion. 
A   FURTHER  ANALYSIS  OF  THE   LONGITUDINAL 
RESPONSE  OF  MOORED  VESSELS  TO  SEA  OSCIL- 
LATIONS, by  Abramson,  H.  Norman   and  Wilson, 
Brasil  W.,  Apr  1955.    26  p.    Ref.  55-16T;  Contr.  N7- 
onr -48702. 
Order  from  LC  mi  $2.70,  ph  $4.80  PR  127077 

California  U.,  Berkeley. 
DIVERGENCE  EXPRESSIONS  AND  WAVE   FUNC- 
TIONS IN  THE  THEORY  OF  PARTIAL  DIFFEREN- 
TIAL EQUATIONS,  by  Leifur  Asgeirsson,  May  1956. 
14  p.    TR  No.  5.    Contr.  Nonr -222(25). 
Order  from  LC  mi  $2.40.  ph  $3.30  re  128593 

University  of  Southern  Calif.,  Los  Angeles. 
ALGEBRAIC  ANALYSIS  OF  MANY -VALUED 
LOGICS,  by  C.  C.  Chang.  N.D.    43  p.    Contr.  Nonr 
401(20). 
Order  from  LC  mi  $3.30.  ph  $7.80  re  130773 

Utah  U.,  Salt  Lake  City. 
PENETRATION  OF  A  TIME -DEPENDENT   MAG- 
NETIC FIELD  THROUGH  A  THIN  CONDUCTING 
LAYER  OF  SPHERICAL  SHAPE,  by  J.  Duane 
Dudley.  1  Oct  1956.    32  p.    Technical  Report  No.  22. 
Contr.  Nonr  1288(00). 
Order  from  LC  mi  $3.00,  ph  $6.30  re  130656 

Virginia  Polytechnic  Inst.,  Blacksburg. 
LECTURES  ON  THE  POWER  OF  ANALYSIS  OF 
STATIONARY  PROCESSES,  by  J.  E.  Freund.  July 
1956.    78  p.    Contr.  DA -36-034-ORD-1527RD. 
Order  from  LC  mi  $4.50.  ph  $12.30  re  130426 


Virginia  U.,  Charlottesville. 
ON  THE  HILBERT  MATRIX,  II,  by  Marvin  Rosen- 
blum.   July  1957.    6  p.    Technical  Note  No.  1.  AF 
OSR  TN  57-394;  Contr.  AF  49(638) -72.    AD-132- 
469. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129537 

Virginia  U.,  Charlottesville. 
QUASI -OPEN  MAPPINGS,  by  G.  T.  Whyburn.    July 
1957.    12  p.    Technical  Note  No.  1.    AF  OSR  TN 
57-395;  Contr.  AF  49(638) -71.    AD-132470. 
Order  from  LC  mi  $2.40.  ph  $3.30  re  129547 

Virginia  U.,  Charlottesville. 
A  THEOREM  ON  QUASI -COMPACT  MAPPING,  by 
P.  McDougle,  Aug  1957.    7  p.    Technical  Note  No.  2; 
AF  OSR  TN-57-514;  Contr.  AF  49(638)-72. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  130235 

Virginia  U..  Charlottesville. 
TOPOLOGICAL  CHARACTERIZATION  OF  THE 
SIERPINSKI  CURVE.  G.  T.  Whyburn.  Aug  1957.    9  p. 
Contract  AFOSR  TN-57-469.    AD-136460. 
Order  from  LC  mi  $1.80.  ph  $1.80  re  130222 

Virginia  U..  Charlottesville. 
UNIFORM  CONVERGENCE   FOR   MONOTONE 
MAPPINGS,  by  Gordon  T.  Whyburn,  Sep  1957.    13  p. 
AF  OSR  TN  57-589;  Contr.  AF  49(638) -71. 
Order  from  LC  mi  $2.40,  ph  $3.30  re  132159 

Washingtcai  U.,  St.  Louis,  Mo. 
WEIGHTED  GUADRATIC  NORMS  AND  ULTRA - 
SPHERICAL  POLYNOMIALS,  by  R.  Askey  and  I.  I. 
Hirschman.    N.  D.  25  p.    AFOSR  TN-57-349; 
Contr.  AF  18(600)-468.    AD-132422. 
Order  from  LC  mi  $2.70,  ph  $4.80  re  130216 

Washington  U..  St.  Louis.  Mo. 
WEIGHTED  QUADRATIC  NORMS  AND  ULTRA - 
SPHERICAL  POLYNOMIA'^,  II,  by  I.  I.  Hirschman, 
N.  D.    25  p.    AFOSR  TN-57-350;  Contr.  AF  18(600)- 
568.    AD-132423. 
Order  from  LC  mi  $2.70.  ph  $4.80  re  130217 

Date  is  1956  or  later. 

Watertown  Arsenal  Lab.,  Mass. 
A  COMPUTATIONAL  TECHNIQUE   FOR  THE 
SOLUTION  OF  THE  CLASS  OF  PSEUDO-STEADY 
PROBLEMS  IN  PLASTIQTY  AND  ITS  APPLICATION 
TO  LEE'S  SOLUTION  FOR  A  V -NOTCHED  BAR 
UNDER  TENSION,  by  B.  M.  Thompson,  27  Aug  1951. 
41  p.    WAL  880/32. 
Order  from  LC  mi  $3.30.  ph  $7.80  re  127558 

Watertown  Arsenal  Lab.,  Mass. 
A  GEOMETRICAL  STRESS  ANALYSIS  AND  DIS- 
CUSSION OF   FLAT  SPIRAL  SPRINGS  WITH  CON- 
STANT INITIAL  PITCH,  by  J.  H.  Flanagan.  1  Apr 
1954.    47  p.    WAL  893/165. 
Order  from  LC  mi  $3.30.  ph  $7.80  TO  127706 

Watertown  Arsenal  Lab..  Mass. 
PRACTICAL  SOLUTION  OF  SIMULTANEOUS 
LINEAR  EQUATIONS,  by  O.  L.  Bowie,  13  Feb  1950. 
20  p.    WAL  900/164. 
Order  from  LC  mi  $2.40.  ph  $3.30  re  128096 
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Watertown  Arsenal  Lab.,  Ma 
REVIEW  OF  THE  TECHNIQ 
DATA  BY  THE  METHOD  Of 
FOR  THE   NON-LINEAR   PROBLEM 
2  Oct  1950.    20  p.    WAL  802/2 
Order  from  LC  mi  f2.40,  ph  [$3.30 


ss. 
UES  OF  MATCHING 
LEAST  SQUARES 

by  O.  L.  Bowie, 


Wayne  State  U.,  Detroit,  M  ch 
ALGEBRAIC  LOCAL  INVARIANTS 
CAL  SPACES,  by  Sze-Tsen  h\i 
AF  OSR   TN  58-117;  Contr. 
AD-I52025. 
Order  from  LC  mi  $4.50,  ph  H  12.30 


Wayne  U.,  Detroit,  Mich. 
OUTLINE  OF  RESEARCH  IN 
TESTING,  by  B.  Epstein,  31  Jin 
AD-25302. 
Order  from  LC  mi  $2.70,  ph  M.80 


CCW 


Wisconsin  U.,  Madison. 
FOURIER  TRANSFORMS, 
ENTIRE   FUNCTIONS,   AND 
TIONS  OF  ORDINARY  DIF 
TIONS.  by  K.  de  Leeuw.  J.  Kot-e 
1956.    9  p.    Contr.  N7onr-28 
Order  from  LC  mi  $1.80.  ph 


Wright  Air  Development  Center  Wright-Patterson 

Air  Force  Base,  Ohio. 
CORRELATION  COMPUTATION, 
Haneman,  Jr.  and  John  W.  Sen^e 
WADC  TR-55-197. 
Order  from  LC  mi  $2.40.  ph  |3.30  PB  130959 


Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
LAGRANGIAN  INTERPOLATION 
Sep  1952.    57  p.    WADC  TR  5R 
Order  from  LC  mi  $3.60,  ph 


PB  127688 


OF  TOPOLOGI- 
,  Feb  1958.    74  p. 
F  49(638)-i79. 


PB  133648 


LIFE  AND  FATIGUE 
1954.    25  p. 


PB  130894 


FLR 


FORMAL  MAPPING, 
ASYMPTOTIC  SOLU- 
ENTIAL  EQUA- 
vaar,  et  al.    Oct 
507. 
n.80 


PB  129399 


J,  by  Vincent  S. 
;rs.  Apr  1955.    17  p. 


,  by  Clarence  Ross, 
133.    AD-8715. 
9.30  PB  129583 


Computing  Devices 


SOVIET  APPLICATION  OF 

TO  ECONOMIC  ANALYSIS,  N 

19  p.    Diagrs. 

Order  from  LC  mi  $2.40,  ph  $^.30 


MODERN  COMPUTER 
E.  Kobrinsky,  n.  d. 


PB   130695 


Academy  of  Technical  Scien:es  (Denmark). 
AN  ELECTRONIC  COMPUTER   FOR  STATISTICAL 
ANALYSIS  OF  RADIO  PROPA  IIATION  DATA,  by  M. 
Gronlund  and  C.  O.  Lund,  I957|.    48  p. 


Order  from  LC  mi  $3.30,  ph  ; 


Applied  Mathematics  and  Com|)uting 
Series.    Acta  Polvtechnica  222 


search 


Air  Force  Cambridge  Re 
CODED  BINARY  COUNTERS 
OPERATION,  by  A.  William  Q 
AF  CRC  TR  57-100.    AD-117<) 
Order  from  LC  mi  $3.00,  ph 


Air  Force  Missile  Test   Cerjter.  Patrick  Air 

Force  Base,  Fla. 
BRIEF  DESCRIPTION  OF   FLAc  4096  WORD  MAG- 
NETIC CORE  MEMORY  OPERATIONS  AND  LOGIC. 


7.80 


PB  134215 


Machinery 
(1957).    Vol.  1.  No.  3. 


Center,  Mass. 
FOR  HIGH-SPEED 
rlson,  Jan  1957.    31  p. 
16. 
^6.30  PB  133750 


by  FLAC  Engineering,  N.  D.    5  p.    AFMTC  TN  56- 

38. 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  129326 

Army  Library,  Washington,  D.  C. 
DATA  PROCESSING  OPERATIONS  AND   COM- 
PUTERS  FOR   MANAGEMENT,  4  Oct  1956^  75  p. 
Special  Bibliography  No.  10. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128781 

Ballistic  Research  Labs.,  Aberdeen  Proving  Ground, 

Md. 
PROGRAMMING  AND  CODING   FOR  ORDVAC,  by 
Tadeusz  Leser  and  Michael  Romanelli,  Oct  1956. 
217  p.    Rept.  997. 
Order  from  LC  mi  $11.10,  ph  $42.60  PB  128165 

Ballistic  Research  Labs.,  Aberdeen  Proving  Ground, 

Md. 
SIMULTANEOUS  EQUATION  ROUTINES   FOR  THE 
ORDVAC  AND  EDVAC,  by  Bailey  T.  Wade,  Mar  1956. 
66  p.    MR -987. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128524 

Columbia  U.,  N.  Y. 
THEORY  OF  TIME-VARYING  SAMPLED-DATA 
SYSTEMS,  by  Bernard  Friedland,  15  Apr  1957.    215  p. 
AF  OSR  TN  57-183;  Contr.  AF  18(600)-677. 
AD-126478. 
Order  from  LC  mi  $9.60,  ph  $33.30  PB  128545 

Columbia  U.,  School  of  Engineering,  New  York. 
GENERAL  SYNTHESIS  PROCEDURE   FOR   COM- 
PUTER CONTROL  OF  SINGLE  AND  MULTI-LOOP 
LINEAR  SYSTEMS,  by  R.  E.  Kalman  and  J.  E. 
Bertram  10  Aug  1957.    29  p.    Technical  rept.  T-20/B; 
CU-33-57;  AFOSR  TN  57-504;  Contr.  AF  18(600)- 
677.    AD-136587. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130230 

David  Taylor  Model  Basin,  Washington,  D.  C. 
A  TRANSPORTATION  SIMPLEX  ALGORITHM   FOR 
MACHINE  COMPUTATION  BASED  ON  THE  GEN- 
ERALIZED SIMPLEX  METHOD,  by  George  Suzuki, 
June  1955.    17  p.    DTMB  959. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128850 

Documentation,  Inc.,  Washington,  D.  C. 
THE  DISTINCTION  BETWEEN  THE  LOGIC  OF 
COMPUTERS  AND  THE  LOGICAL  STORAGE  AND 
RETRIEVAL  DEVICES,  by  M.  Taube.  Sep  1957.    13  p. 
Revised  edition;  AFOSR  TN  57-165;  Contr.  AF  49 
(638)-91.    AD-126458. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130004 

Documentation,  Inc.,  Washington,  D.  C. 
MATHEMATICAL   FOUNDATIONS   FOR  A   STOR- 
AGE AND  RETRIEVAL  THEORY,  by  Alexander 
Kreithen,  June  1957.    16  p.    AFOSR  TN  57  400; 
Contract  A F  49(638) -91.    AD-132475. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129619 

Documentation,  Inc..  Washington,  D.  C. 
THE  RELATION  OF  THE  SIZE  OF  THE  QUES- 
TION TO  THE  WORK  ACCOMPLISHED  BY  A   STOR- 
AGE AND  RETRIEVAL  SYSTEM,  by  Mortimer 
Taube  and  L.  B.  Heilprin,  Aug  1957.    14  p.    AF  OSR 
TN  57-483;  Contr.    A F  49(638) -91.    AD-136476. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129666 
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Documentation,  Inc.,  Washington,  D.  C. 
A  TRUTH -TABLE  EVALUATION  OF  THE  LOGIC 
OF  NERVE  NETS,  by  Mortimer  Taube,  July  1957. 
21  p.    AFOSR  TN  57  482;  Contr.  AF  49(638) -91. 
AD-136475. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129567 

Duke  U.,  Durham,  N.  C. 
MACHINE  CALCULATION  OF  MATHEMATICAL 
FUNCTIONS,  by  Sullivan  G.  Campbell,  Sep  1957. 
18  p.    AF  OSR  TN  57-583;  Contr.  AF  18(6O0)-1539. 
AD- 136571. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129989 

Electrcmics  Research  Lab.,  U.  of  California, 

Berkeley. 
THE  DOMAIN  SYNTHESIS  OF  SAMPLED-DATA 
CONTROLS  SYSTEM,  by  F.  W.  Semelka.    18  Jan 
1957.    148  p.    lER -60-175;  Contr.  AF  18(600)-1521. 
AD-115098. 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  127488 

Electronics  Research  Lab.,  U.  of  Calif.  Berkeley. 
GENERAL  ANALYSIS  AND  STABILITY   STUDY 
OF  FINITE  PULSED  FEEDBACK  SYSTEMS,  by  G. 
Farmanfarma,  20  Nov  1957.    77  p.    IER-60-198; 
AFOSR-TN-57-608.    AD- 136598. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133647 

Holloman  Air  Development  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
A  DATA  A  SSI  MI  LA  TOR    FOR  A   REAL-TIME 
MISSILE -PERFORMANCE  ANALYSIS  SYSTEM, 
June  1957.    133  p.    HADC  TR  57-3;  Contr.  AF  29 
(600)-928.    AD-1 13039. 
Oder  from  LC  mi  $6.90,  ph  $21.30  PB  128344 

Originally  prepared  by  telemeter  Magnetics  Inc. 
Project  6877. 

Institute  for  Advanced  Study,  Princeton,  N.  J. 
ELECTRONIC  COMPUTER  PROJECT  MONTHLY 
PROGRESS  REPORT.   AUGUST -SEPTEMBER   1956, 
by  H.  J.  Maehly,  30  Sep  1956.    5  p.    Contr.  DA  36- 
034-ORD-1646;  Contr.  Nonr-1358. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  128692 

Institute  for  Advanced  Study  Princeton,  N.  J. 
ELECTRONIC  COMPUTER  PROJECT,   MONTHLY 
PROGRESS  REPORT,  by  Han  J.  Maehly,  Nov  1956. 
9  p.    Contr.  DA-36-034-ORD-1646  and  Nonr  1358. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130562 

Institute  for  Advanced  Study,  Princeton,  N.  J. 
ELECTRONIC  COMPUTER  PROJECT -MONTHLY 
PROGRESS  REPORT,  by  Hans  J.  Maehly,  Jan  1957. 
6  p.    Contr.  Nonr -1358(03);  Contr.  Nonr-1358(04). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132462 

Institute  for  Advanced  Study,  Princetcxi.  N.  J. 
MONTHLY  PROGRESS  REPORT,  by  H.  J.  Maehly, 
Oct  1956.    5  p.    Contr.  DA  36-034-ORD-1646;  Contr. 
Nonr-1358. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130023 

Institute  for  Advanced  Study,  Princeton,  N.  J. 
MONTHLY  PROJECT  REPORT,  by  H.  J.  Maehly,  Dec 
1956.    3  p.    Contr.    DA  36-034-ORD  1646;  Contr. 
Nonr  1358. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130563 


Jet  Propulsicm  Lab.,  Calif.  Inst.  ofTech.,  Pasadena. 
DATA -HANDLING  SYSTEM   FOR  GENERAL  IN- 
STRUMENTATION I.  ENCODER,  by  J.  R.  Zweizig, 
30  Nov  1953.    19  p.    CIT  JPL  M-20-86;  Contr.  DA- 
04-495-Ord  18. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133569 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech., 

P3.  SSL  ddld 

THE  DIGITAL -COMPUTER  FACILITY  OF  THE 
JET  PROPULSION  LABORATORY,  by  R.  E.  Carr 
and  J.  J.  Wedel,  1  Oct    1944.    55  p.    Contr.  DA  04- 
495-ORD-18;  JPL  M20-99. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129629 

Jet  Propulsion  Lab.,  Calif.  Inst.  ofTech.,  Pasadena. 
DIGITAL  ENCODER   FOR  ANA  LOG -COMPUTER 
VOLTAGES,  Allen  Huntington,  11  Mar  1954.    25  p. 
Memo  20-87;  Contr.  DA -04 -495 -ord- 18. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129606 

Jet  Prqjulsion  Lab.,  Calif.  Inst.  ofTech..  Pasadena. 
A  PREPARATION  UNIT  FOR  PUNCHED  PAPER 
TAPE,  by  R.  H.  Selzer,  1  June  1956.  23p.  JPLM20-127; 
Contr.  DA -04 -495 -ORD- 18. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129641 

Microwave  Lab.,  General  Electric  Co.,  Palo  Alto, 

Calif. 
MICROWAVE  TECHNIQUES  FOR  COMPUTER 
APPLICATION,  by  M.  P.  Forrer  and  L.  Fein,  31  Dec 
1956.    27  p.    Contr.  Nonr  2127(00). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130952 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
ANALOG  COMPUTER  SIMULATION  OF  MAGNETIC 
REACTORS,  by  J.  Taube,  25  Oct  1956.    27  p.    Re- 
search Report  R -51 8-56;  PIB  448;  Contr.  Nonr -839(05). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129503 


Naval  Ordnance  Lab.,  Corona,  Calif. 
SUMMARY  STATUS  REPORT  ON  30-MC  PULSE 
RECIRCULATION,  by  W.  W.  Davis,  31  July  1957. 
46  p.    NAVORD  4620-NOL  CR-375. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  130994 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
"QUEZY"  CODING  SYSTEM,  by  B.  G.  Oldfield, 
A.M.  Fleischman,Jr..  19  Jan  1955.    17  p.    TN  5075- 
10. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130639 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
USE  OF  THE  701  COMPUTER   FOR  COMPLICATED 
THERMODYNAMIC  EQUILIBRIA  CALCULATIONS, 
by  D.  S.  Villars,  16  Oct  1956.    21  p.    NOTS  1574, 
NAVORD  5326. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130796 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  RELAY  INTERPOLATOR,     A   DESCRIPTION 
OF  ITS  OPERATION,  by  B.  L.  Sarahan,  25  Sep  1947. 
81  p.    NRL  R-3177. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  130104 


111 


Numerical  Analysis  Research,  U.  of  Calif.,  Los 

Angeles. 
BEGINNERS  GUIDE  TO  S\/AC,  by  Kenneth  E. 
Ralston  and  Thomas  H.  Southard,  2  Nov  1955.    49  p. 
Order  from  LC  mi  $3.30,  jh  !«7.80  PB  128590 


Numerical  Analysis  Res<^arch.  U.  of  Calif.,  Los 

Angeles. 
INTRODUCTION  TO  DIGITJA 
F.  H.  Hollander  and  C.  Tonlk 
Order  from  LC  mi  $2.40, 


Fh 


Ohio  State  U.  Research 
GROUND  POSITION 
CONTROLLED  PHOTOGRA 
1954.    27  p.    WADC  TR  54 
90.    AD-33352. 
Order  from  LC  mi  $2.70.  ph  $4.80 


Picaiinny 


Samuel  Feltman  Ammunition  Labs 

Arsenal,  Dover,  N.  J. 
CALCULATION  OF  INTER  OR  BALLISTICS  BY 
ANALOG  COMPUTER,  by  Ajgust  G.  Edwards  and 


Arthur  I.  Rubin,  Aug  1957. 
Order  from  LC  mi  $3.90,  p 


L  COMPUTERS,  by 
ins,  20  Feb  1956.    19  p. 
$3.30  PB  128583 


Foundation,  Columbus. 
COMPi/TATlON  FROM  SHORAN- 
HY,  by  Paul  Herget,  Jan 
180;  Contr.  AF  18(600)- 

PB  133928 


38  p.    PATR 
$10.80 


2421. 

PB  130828 


Technische  Hochschule, 
SUPERSONIC   FLOW  PAST 
ARBITRARY  SHAPE   (PRACfl 
COMPUTERS),  by  Robert  Sa 
TN  57-162;  Contr.  AF  61 
Order  from  LC  mi  $2.40,  pi 


N  lunich  (Germany). 
iLENDER  BODIES  OF 

CAL  ELECTRONIC 
per,  1956.    14  p.    AFOSR 
1080.    AD-126454. 
$3.30  PB  127602 


[(514) 


Washington  U.,  Seattle. 
OPTIMAL  TEST  LENGTH   j^OR  MAXIMUM  DIF- 
FERENTIAL AND  ABSOLUTE  PREDICTION  ON 
THE  IBM  TYPE  650,  by  C.   I.  Wright  and  August 
Dvorak,  Dec  1956.    8  p.    Cor  tr.  Nonr-477(08). 
Order  from  LC  mi  $1.80,  pi 


Washington  U.,  Seattle. 
PREDICTOR  SELECTION 
IBM  TYPE  650,  by  August  Dvorak 
Wright,  Nov  1956.    7  p 
Order  from  LC  mi  $1.80,  ph 


$1.80 


PB  130574 


P|lOGRAMS  FOR  THE 
and  Calvin  E. 
Contr.  Nonr-477(08). 

$1.80  PB  129925 


5),  Seattle. 


Washington  U.,  (Computer 
PRINCIPAL  AXIS   FACTOR  ANALYSIS  PROGRAM 
FOR  THE  IBM  TYPE  650,  bly  C.  E.  Wright,  Apr 
1957.    9  p.    Contr.  Nonr-477i 
Order  from  LC  mi  $1.80,  ph 


Washington  U.,  Seattle. 
SYMMETRIC  CORRELATIOAl 
FOR  THE  IBM  TYPE  650,  b^ 
Wright,  Dec  1956.    6  p.    Con^ 
Order  from  LC  mi  $1.80,  ph 


08). 
$1.80 


PB  133586 


MATRIX  PROGRAM 
A.  Dvorak  and  C.  E. 
.  Nonr-477(08). 
$1.80  PB  130573 


Woods  Hole  Oceanographiq  Institution,  Mass. 
OPERATION  OF  THE  SPERlY  RAPID  RAY 
TRACER-PART  I,  by  Robert]  A.  Lufburrow,  Dec  1956. 
58  p.    WHOI  56-73;  Contr.  N6nr-891(00). 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132181 


MECHANICS 

Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INFLUENCE  COEFFICIENTS  FOR   CIRCULAR 
CYLINDRICAL  SHELLS  WITH  LINEARLY  VARY- 
ING WALL  THICKNESS,  by  M.  B.  Sledd,  10  Apr 
1957.    24  p.    AF  OSR  TN-57-196;  Contr.  AF  18(600)- 
1459.    AD-126491. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128777 


Aerodynamics  and  Pneumatics 

Aeronautical  Research  Inst,  of  Sweden. 
ON  THE  INFLUENCE  OF  WALL  BOUNDARY 
LAYERS  IN  CLOSED  TRANSONIC  TEST  SECTIONS 
by  Sune  B.  Berndt,  1957.    78  p.    FFA   71. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  134210 


Aeronautical  Research  Inst,  of  Sweden. 
THEORETICAL  ASPECTS  OF  THE  CALIBRATION 
OF  TRANSONIC  TEST  SECTIONS,  by  Sune  B. 
Berndt,  1957.    28  p.    FFA  74. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  134208 


Air  Force  Missile  Development  Center.  Holloman 

Air  Force  Base,  N.  Mex. 
PARAMETERS   FOR   ROCKET-SLED-PROPULSION 
SYSTEMS,  byH.J.  Weigand  and  F.  F.  Kuhn.  Mar 
1958.    41  p.    AFMDC  TN  58-2.    AD-135006. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133653 

Air  Materiel  Command.  Wright -Patterson  Air 

Force  Base,  Ohio. 
DIFFUSER   EFFICIENCY  AND   FLOW  PROCESS  OF 
SUPERSONIC  WIND  TUNNELS  WITH   FREE  JET 
TEST  SECTION,  by  Rudolf  Hermann,  Dec  1950.    87 
p.    AF  TR  6334.    AD-94642. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  130822 

Air  Research  and  Development  Command,  Wash- 
ington, D.  C. 
PRESSURE  DISTRIBUTION  MEASUREMENT  ON 
TWO-DIMENSIONAL  CASCADES  AT.^HIGH  SUB- 
SONIC   MACH    NUMBERS-PART  1,  by  K.  H. 
Grewe,    1957.    50  p.    AFOSR  TN-57-289.     AD-132- 
360. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128612 

Boynton  Associates,  LaCanada,  Calif. 
FINAL  REPORT  ON  PRELIMINARY  DESIGN   FOR 
AN  AIR  BLAST  SIMULATOR,  by  W.  W.  Boynton  and 
V.  M.  Carter,  8  Aug  1955.    88  p.     Contr.  Noy 
73262. 

Order  from  LC  mi  $4.80,  ph  $3.80  PB  128323 

Brown  University.  Providence,  R.  I. 
LINEARIZED  TRANSONIC  FLOW  ABOUT  SLEN- 
DER BODIES  OF  REVOLUTION  AT  ZERO  INCI- 
DENCE, by  P.  F.  Maeder  and  H.  U.  Thommen,  July 
1957.    122  p.    AFOSR  TN  57-384;  Contr.  AF  18(600)- 
664.    TR  W725.    AD-132459. 
Order  from  LC  mi  $6.30.  ph  $19.80  PB  129933 
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Colorado  A.  and  M.  Coll.,  Fort  Collins. 
TURBULENT  DIFFUSION  OF  MOMENTUM  AND 
HEAT  FROM  A  SMOOTH,  PLANE  BOUNDARY 
WITH  ZERO  PRESSURE  GRADIENT,  by  A.  C. 
Spengos  and  J.  E.  Cermak,  Aug  1956.    39  p.    Final 
Report -Part  I -Experimental  Equipment  CER  56  ACS 
12;  AF  CRC  TN  56-273;  Contr.  AF  19(604)-421. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128176 


Columbia  U.,  New  York. 
INITIAL  VELOCITY  IN  SHELLS  AT  A   FREE 
SURFACE  DUE  TO  A  PLANE  ACOUSTIC  SHOCK 
WAVE,  by  M.  L.  Baron  and  H.  H.  Bleich.  Nov  1956. 
53  p.   Technical  Report  No.  19.    Contr.  Nonr-266(08). 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  129926 


Cornell  Aeronautical  Lab.  Inc.,  Buffalo,  N.  Y. 
SINGLE -PULSE  SHOCK  TUBE  STUDIES  OF  THE 
KINETICS  OF  THE  REACTION  Nj  AND  O2     2 
NO  BETWEEN  2000-3000°  K,  by  H.  GUck  and  J.  J. 
Klein  Sep    1957.    27  p.    A  F  OSR -TN -57 -407;  Contr. 
AF  18(600)-1332.    AD-132485. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130455 


Cornell  U.  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.  Y. 
APPROACH  TO  EQUILIBRIUM  IONIZATION  BE- 
HIND STRONG  SHOCK  WAVES  IN  ARGON,  by 
Harry  Petschek  and  Stanley  Byron,  N.  D.    65  p.Contr. 
Nonr  401(25). 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  132496 


Cornell  U.  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.  Y. 
LAMINAR  BOUNDARY  LAYER  ON  A  SPINNING 
QRCULAR  CONE  IN  SUPERSONIC   FLOW  AT  A 
SMALL  ANGLE  OF  ATTACK,  by  M.  Fiebig,  June 
1956.    63  p.    AFOSR  TN-56-532;  Contr.  AF  18(600)- 
1523.    AD-110351. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130211 


Defense  Research  Lab.,  U.  of  Texas,  Austin. 
DESIGN  OF  AN  ACCELERATION  INSENSITIVE 
SKIN  FRICTION  BALANCE   FOR   FLIGHT  TESTING, 
by  John  E.  Weiler.  Sr.   June  1954.    68  p.    DRL  342; 
Contr.  NOrd9195;  APL/JHU  CF-2094. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  127285 


Defense  Research  Lab.,  U.  of  Texas,  Austin. 
A  HIGH -STAGNATION  TEMPERATURE  INTER- 
MITTENT-FLOW SUPERSONIC  WIND  TUNNEL,  by 
John  L.  Harkness,  11  Mar  1957.    55  p.    DRL  406; 
AFOSR  TN-57-222;  Contr.  AF  18(600)-589. 
AD-126520. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  128559 


Defense  Research  Lab.,  U.  of  Texas,  Austin. 
DEVELOPMENT  OF  SUBSONIC  AND  SUPERSONIC 
TOTAL  TEMPERATURE  PROBES  FOR  A  BLOW- 
DOWN  TYPE  WIND  TUNNEL,  by  Grover  L.  Alex- 
ander, June  1957.    53  p.    DRL-399.    AF  OSR  TN-57- 
164.    Contract  A F  18(600) -589.    AD-126456. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128090 


Delaware  U..  Newark. 
TURBULENCE  IN  NON -NEWTONIAN  SYSTEMS, 
by  D.  W.  Dodge  and  A.  B.  Metzner.  Feb  1958.    77  p. 
AF  OSR  TN  58-94;  Contr.  AF  18(603) -115. 
AD-148143. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  133649 


Detroit  Arsenal,  Center  Line.  Mich. 
AIR   FLOW  CHARACTERISTICS  OF  A  WOOD-MODEL 
CYLINDER  HEAD  (4-3/4"  BORE) ,  by  J.  F.  Scarpelli, 
5  Sep  1956.    33  p.    R  3681.    AD-109970. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130454 


Dugway  Proving  Ground,  Utah. 
THE  CONSIDERATION  OF  NONISOTROPIC  TUR- 
BULENCE.  SUPPLEMENT  TO  CLOUD  PHYSICS 
REPORT  NO.  4:  THE  USE  OF  LARGE-SCALE 
PARAMETERS  IN  LOW-LEVEL  DIFFUSION  COM- 
PUTATIONS, by  William  G.  Tank,  Mar  1957.    21  p. 
SR  113. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  127908 


Engineering  Research  Inst..  U.  of  Michigan.  Ann 

Arbor. 
ON  THE  BEHAVIOR  OF  A  GAS  NEAR  A  WALL; 
A  PROBLEM  OF  KRAMERS',  by  C.  S.  Wang  Chang 
and  G.  E.  Uhlenbeck,  Aug  1956.    35  p.    ERI  2457-2-T. 
Contr.  Nonr -1224 -(15). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128186 


Technical  Report. 


Escher  Wyss  Engineering  Works,  Ltd.,  Zurich 

(Switzerland). 
WAKE  STREAM  ACCELERATION  AS  MEANS   FOR 
REDUCING  AIRPLANE  DRAG.  TECHNICAL  NOTE 
NO.   1.  by  A.  Burgdorfer,  July  1956.    59  p.    AF  OSR 
TR  56-47;  Contr.  AF  6l(514)-854.    AD-97089. 
Order  from  LC  mi  $3,60,  ph  $9.30  PB  127104 


Experimental  Towing  Tank.  Stevens  Inst,  of  Tech., 

Hoboken,  N.  J. 
THE  UNSTEADY  PRESSURE  FIELD  NEAR  A  SHIP 
PROPELLER  AND  THE  NATURE  OF  THE  VIBRA- 
TORY  FORCES  PRODUCED  ON  AN  ADJACENT 
SURFACE,  by  John  P.  Breslin.  June  1956.    88  p.  ETT 
609;  Contr.  Nobs-47790.    AD-112951. 
Order  from  LC  mi  $4.80.  ph  $13.80  PB  129385 


Forest  Products  Lab.,  Madison.  Wis. 
DEFLECTION  AND  DISTRIBUTION  OF  STRESSES 
IN  THE   FACINGS  OF  A  CENTRALLY  LOADED 
TRANSPARENT  SANDWICH  BEAM,  by  Wilhelm  S. 
Erickson.  Dec  1953.    22  p.    WADC  TR  52-185. 
Supplement  1;  Contr.  AF  18(600) -70.     AD-30551. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130373 

Gas  Turbine  Lab.,  Mass.  Inst,  of  Tech.. 

Cambridge. 
AN  AERODYNAMIC  INVESTIGATION  OF  VANED 
DIFFUSERS  FOR  CENTRIFUGAL  COMPRESSORS, 
by  C.  R.  Faulders,  Jan  1954.    186  p.  Final  Report. 
Order  from  LC  mi  $8.40,  ph  $28.80  PB  128766 
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Gas  Turbine  Lab.,  Mass, 
FINAL  SUMMARY  R 
THERMOPRESSOR  PRO] 
K.  R.  Wadleigh.  Sep  1956. 
07878. 
Order  from  LC  mi  $7.50, 


Inst,  of  Tech.,  Cambridge. 
EPORlT  OF  THE  AERO- 

ECT,  by  A.  H.  Shapiro,  and 
151  p.    Contr.  N5ori- 


3h  $24.30 


PB  128765 


Guggenheim  Aeronautical  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 
AN  EXPERIMENTAL  INVESTIGATION  OF  THE 
FLOW  OVER  BLUNT-NO^ED  CONES  AT  A   MACH 
NUMBER  OF  5.8,  by  Reginald  M.  Machell  and 
William  T.  O'Bryant.    15  jine  1956.  63  p.  Hypersonic 
Research  Project  Memo  N(i>.  32.     Contr.    DA -04-495- 
Ord-19.  I 

Order  from  LC  mi  $3.90,  bh  $10.80  PB  128758 

Guggenheim  Aeronautical  Lab.,  Calif.    Inst,  of 

Tech. ,  l»asadena. 
EXPERIMENTAL  INVEST 
AXIALLY  SYMMETRICAL 
ON  CYLINDERS  AT  SUBSONIC 
SPEEDS,  by  R.  L.  Richmord, 
Contr.  DA -04 -495 -OR D- 19 
Order  from  LC  mi  $4.50, 


CATION  OF  THICK 
BOUNDARY  LAYERS 
AND  HYPERSONIC 
20  June  1957.    75  p.  M  39; 


)h  $12.30 


PB  130047 


Guggenheim  Aeronautical  Lab.,  Calif.  Inst,  of 

Tech.,  Pasadena. 
INVESTIGATION  OF   FLOW  AROUND  SIMPLE 
BODIES  IN  HYPERSONIC  pLOW.  by  Toshi  Kubota. 
25  June  1957.    101  p.    Hyp^sonic  Research  Project; 
M  40;  Contr.  DA-04-495-CRD-19. 
Order  from  LC  mi  $5.70,   )h  $16.80  PB  129677 

Guggenheim  Aeronautical  Lab.,  Calif.  Inst,  of 

T'^oh      Pd  Addend 
A  PRELIMINARY   EXPERI  VlENTAL  INVESTIGATION 
OF  THE   FLOW  OVER  SIMPLE  BODIES  OF  REVO- 
LUTION AT  M-18.4  IN  HfeLIUM,  by  A.  G.  Munsun, 
15  Dec  1956.    37  p.    M  35  Contr.  DA -04-495 -Ord- 19. 
Order  from  LC  mi  $3.00,   )h  $6.00  PB  130933 

Hypersonic  Research  Repc  rt. 

Harvard  U.,  Cambridge,' Mass. 
ON  THE  UNSTEADY   VISCOUS   FLOW  PAST  A 
FINITE  FLAT  PLATE,  by|R.  C.  DiPrima,  June  1956. 
15  p.    Contr.  N5 -Or i-0766i 
Order  from  LC  mi  $2.40,  ^h  $3.30  PB  128616 


Hermann  Foettinger 
nik  an  der  Technischen 
lottenburg  (Germany). 
FURTHER  INVESTIGATIONS 
TURBULENT  TRANSITIO?V 
(ANNULAR  NOZZLE),  by 
Fabiah,  Dec  1956.    46  p. 
AF  61(514)-915.    AD-1264|94 
Order  from  LC  mi  $3.30, 


Insiitut  fuer  Stroemungstech- 
Jniversitaet  Berlin-Char- 


Holloman  Air  Developmjni  Center,  Holloman  Air 

Force  Base,  N.  Mex. 
CHARTS  OF  FLOW  PROPJERTIES  BEHIND  PLANE 
AND  CONICAL  SHOCK  WAVES  AT  OUTER  EDGE 
OF  BOUNDARY  LAYER,  by  Reinhard  Krause  and 

27  p.    HADC  TN-57-5. 


OF  THE  LAMINAR - 
IN  A   FREE  JET 
0.   Wehrman  and  H. 
FOSR  TR  57-31;  Contr. 


ph  $7.80 


PB  129357 


John  L.  Gordon.  May  1957 

AD-113035 

Order  from  LC  mi  $2.70,  Iph  $4.80 


PB  127581 


Illinois  U.,  Urbana. 
SERIES  SOLUTION  OF  LAMINAR  INCOMPRESSIBLE 
MIXING  OF  TWO  STREAMS  WITH  DIFFERENT 
VELOaTIES,  by  L.  G.  Eldrenkamp  and  J.  Xerikos. 
May  1954.    34  p.    WADC  TR  54-275;  Contr.  AF  33 
(038) -21251.    AD-63504. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130388 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
CHARACTERISTICS  OF  THE  TECHNIQUE  OF 
AERODYNAMIC  INVESTIGATION  BY  MEANS  OF 
SERIES  OF  ELECTRIC  SPARKS,  by  J.  Herzog  and 
J.  R.  Weske,  July  1957.    70  p.    Tech.  note  BN-105. 
AF  OSR  TN-57-359;  Contr.  AF  18(603)-92. 
AD-132432. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129617 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

HYPERSONIC  VISCOUS  FLOW  OVER  A   WEDGE,  by 

S.  I.  Pai  and  S.  F.  Shen.    1955  or  later.    14  p.    Contr. 

AF  18(600)-993.     AD-109841. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  130442 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

ON  RELAXATION  EFFECTS  IN  SHOCK   WAVES 

IN  GASES,  by  E.  P.  Stepanov,  July  1956.    24  p. 

A  FOSR -TN -56-309;  Contr.  AF  18(600) -993. 

AD-94843. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  130440 

Translated  by  Boyd  Gary,  Zhurnal  Essperimental  I'lioi 
i  Teoreticheskoi  Fiziki.    Vol.  17,  1947.    pp.  377-85. 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

ONE -DIMENSIONAL  UNSTEADY   FLOW  OF  MAG- 

NETO-GASDYNAMICS,  by  S.  I.  Pai,  Nov  1956.    18  p. 

AF  OSR  TN  56-537-BN-86;  Contr.  AF  18(600)-993. 

AD-110356. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128629 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

SELECTED  TOPICS   FROM  THE  THEORY  OF  GAS 

FLOW  AT  HIGH  TEMPERATURES  (I),  by  J.  M. 

Burgers,  Sep  1956.    66  p.    Technical  note  BN-83. 

AF  OSR  TN-56-509.    Contr.  AF  18(600) -993. 

AD-110324. 

Order  from  LC  mi  $3.90,ph  $10.80  PB  128854 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

SELECTED  TOPICS  FROM  THE  THEORY  OF  GAS 

FLOW  AT  HIGH  TEMPERATURES  (II),  by  J.  M. 

Burgers,  Oct  1956.    54  p.    AF  OSR  TN-56-538-BN- 

84;  Contr.  AF  18(600)-993.    AD-110357. 

Order  from  LC  mi  $3.60,  ph  $9.30  PB  130212 

Institute  for  the  Study  of  Rate  Ih-ocesses,  U.  of 

Utah,  Salt  Lake  City. 
MECHANISM  OF  CRATERING  IN  ULTRA -HIGH 
VELOCITY  IMPACT,  by  Melvin  A.  Cook,  10  July 
1957.    30  p.    A  FOSR  TN-57-486;  Contr.  A  F  18(603)- 
100.    AD-136479. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130223 
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Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena. 
FLEXIBLE -PLATE  NOZZLE  DESIGN   FOR  TWO- 
DIMENSIONAL   SUPERSONIC   WIND  TUNNELS,  by 
Harold  N.  Riise,  9  June  1954.    45  p.   JPLR  20-74; 
Contr.  DA-04-495-ord-18. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133888 


Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena. 
RESULTS  AND  A  CRITICAL  DISCUSSION  OF 
TRANSITION-REYNOLDS -NUMBER  MEASURE- 
MENTS ON  INSULATED  CONES  AND  FLAT 
PLATES  IN  SUPERSONIC  WIND  TUNNELS,  by  John 
Laufer  and  Jack  E.  Marte,  30  Nov  1955.    31  p.    Rept. 
No.  20-96;  Contr.  DA -04 -495 -ORD- 18. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133865 

Johns  Hopkins  U.,  Baltimore,  Md. 
BOUNDARY  LAYER  ALONG  ANNULAR  WALLS  IN 
A  SWIRLING  FLOW,  by  Hsuan  Yeh,  Apr  1957.    43  p. 
AF  OSR  TN-57-105;  Contr.  AF  18(600)-991. 
AD-120455. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128220 

Johns  Hc^kins  U.,  Baltimore,  Md. 
FURTHER  INVESTIGATIONS  ON  FULLY  DEVEL- 
OPED TURBULENT  FLOWS  IN  A  CURVED 
CHANNEL,  by  Hsuan  Yeh,  William  G.  Rose,  etc. 
Sep  1956.    40  p.    Contr.  Nonr -248(33). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128713 

Johns  Hopkins  U.,  Baltimore,  Md. 
ON  THE  ENERGY  TRANSFER  TO  SMALL  DIS- 
TURBANCES IN  A  VISCOUS  COMPRESSIBLE  HEAT 
CONDUCTIVE  MEDIUM,  by  Boa -Teh  Chu,  25  July 

1956.  40  p.    AF  OSR  TN-56-377;  Contr.  AF  18(000)- 
1121. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  128954 

Johns  Hopkins  U.,  Baltimore,  Md. 
THOUGHTS  ON  SUPERSONIC  WIND  TUNNELS 
WITH  LOW  FREE-STREAM  DISTURBANCES,  by 
Mark  V.  Morkovin,  Nov  1956.    22  p.    A  FOSR  TN-56- 
540;  Contr.  AF  18(600)-1121.    AD-110359. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128544 

Lockheed  Aircraft  Corp.,  Van  Nuys,  Calif. 
FREE  OSCILLATIONS  OF  A  GAS  IN  AN  ELASTIC 
CYLINDRICAL  SHELL,  by  H.  V.  Hahne,  30  Aug 

1957.  32  p.    LMSD-2160;  AF  OSR  TN-57-348; 
Contr.  AF  18(603)-146.    AD-132421. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  130215 

Martin,  Glenn  L.,  Co.,  Baltimore,  Md. 
COMBINED  AIRLOAD  AND  THERMAL  SHOCK 
TEST  PROGRAM  FINAL  REPORT,  15  Oct  1953  to 
15  Aug  1955.    Engineering  report  7630.    80  p.    Contr. 
AF  18(600)-792;  Contr.  AF  18(600)-682.  AD-70746. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  127628 

Maryland  U.,  College  Park. 
INVESTIGATION  OF  FACTORS  AFFECTING  THE 
CONTROL  AND  STABILITY  OF  HIGH  SPEED 
AIRCRAFT  AND  MISSILES,  by  Phrios  Theodorides, 
Apr  1958.    15  p.    AFOSR  TR  58-52;  Contr.  AF 
18(600) -428.    AD-154215. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133839 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
ANALYTICAL  DESIGN  OF  A   FAMILY  OF  SUPER- 
SONIC NOZZLES  BY  THE   FRIEDRICKS  METHOD, 
by  J.  R.  Baron,  June  1954.  419  p.  WADC  TR  54-279; 
Contr.  AF  33(616) -2132.    AD-55902. 
Order  from  LC  mi  $11.10,  ph  $63.60  PB  130389 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
TRANSIENT  AERODYNAMICS  OF  TWO-DIMEN- 
SIONAL AIRFOILS,  Part  I,  by  J.  Ray  Ruetenik  and 
Emmett  A.  Witmer,  Aug  1956.    87  p.    WADC  TR- 
54-368,  Pt.  1;  Contr.  AF  33(038) -8906. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129655 

Naval  Air  Development  Center,  Johnsville,  Penna. 
FIN  TECHNOLOGY  AND  ITS  MODIFICATIONS  IN 
THE  DESIGN  OF  SECTIONALIZED  HEAT  EX- 
CHANGERS WITH  EXTENDED  SURFACE   FOR 
COOLING  AIRBORNE  ELECTRONIC  EQUIPMENT. 
14  Feb  1956.    50  p.    WADC  EL-41002. 
Of-der  from  LC  mi  $3.30,  ph  $7.80  PB  127832 

"Phase  Report." 

Naval  Avionics  Facility,  Indianapolis,  Ind. 
AERODYNAMIC  PHENOMENA   FOR  BODIES  OF 
REVOLUTION  IN  SUPERSONIC  MOTION,  by  Glen 
E.  Martin,  26  Sep  1956.    42  p.    NAFI-TP-7. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130595 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
NOL  WIND-TUNNEL  INTERNAL  STRAIN-GAGE 
BALANCE  SYSTEM,  by  I.  Shantz,  B.  D.  Gilbert,  etc., 
21  Sep  1953.    41  p.    NAVORD  2972-ARR-104. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133877 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
DETACHED  SHOCK  WAVES  AHEAD  OF  BLUFF- 
NOSED  CYLINDERS,  by  Jerome  R.  Katz.  3  Apr  1957. 
44  p.    NOTS  1686;  NAVORD  5423. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133905 

Naval  Ordnance  Test  Station,  China  Lake.  Calif. 
THE  EFFECT  OF  HIGH  SPIN  ON  THE  MAGNUS 
FORCE  ON  A  CYLINDER  AT  SMALL  ANGLES 
OF  ATTACK,  by  H.  R.  Kelly  and  G.  R.  Thacker, 
29  Feb  1956.    77  p.    NOTS  1381;  NAVORD  5036. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  130045 

Naval  SuperscMiic  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge. 
THE  BINARY  MIXTURE  BOUNDARY  LAYER 
ASSOQATED  WITH  MASS  TRANSFER  COOLING 
AT  HIGH  SPEEDS,  by  Judson  R.  Baron.  May  1956. 
259  p.    TR   160. 
Order  from  LC  mi  $11.10.  ph  $39.60  PB  128767 

Pp.  57  to  64  IncL  are  missing. 


Naval  Supersonic  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge. 
EFFECT  OF  REFLECTED  SHOCK  WAVES  ON 
NORMAL  FORCE  AND  PITCHING  MOMENT,  by 
F.  E.  Fahrenhotz  and  W.  P.  Frey.    21  May  1956.    69 
p.    TR  157. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128062 
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Naval  Superscxiic  Lab.,  |4as8.  Inst,  of  Tech., 

Cambridge. 
HEAT  TRANSFER  AND 
NAMICS,  by  J.  A.  F.  Hill, 
Sep  1956.    63  p.    TR-179. 
Order  from  LC  mi  S3.90. 


UNSTEADY  AERODY- 
nd  M.  FinstCKi  et  al.,  5-13 


ir 


3h  « 10.80 


Presented  at  the  X  International  Congress  of  Applied 
Mechanics,  Brussels,  Belgium. 

14ass.  Inst,  of  Tech., 


Naval  Supersonic  Lab., 

Cambridge. 
THE  QUANTITATIVE  MEASUR 
DENSITY  BY  MEANS  OF 
FERENCE.  by  Edward  B. 
Tech.  Report  132. 
Order  from  LC  mi  $3.90, 


PB  130437 


EMENT  OF  GAS 
^CHLIEREN  INTER - 
emple,  Nov  1955.    63  p. 


)h  $10.80 


FB  129596 


North  American  Aviatioii  Inc.,  Columbus,  Ohio. 
STUDY  OF  SYSTEMS   FOi  TRUE  ANGLE  OF 
ATTACK  MEASUREMENT)  by  F.  M.  Emerson  and 
F.  H.  Gardner,  May  1955.    147  p.    WADC  TR-54- 
267;  Contr.  AF  33(616) -23^  8.    AD-102442. 
Order  from  LC  mi  $7.20.  bh  $22.80  PB  130372 

Odin  Associates,  Pasadeiia,  Calif. 
HYPERSONIC  FLIGHT  WIItHOUT  OVERHEATING 
I.    FRICTION  HEAT  ABSOkPTTON  AND  THRUST 
GAIN  BY  USE  OF  COOLANT  FUELS,  by  R.  Greiner, 
and  1.  Michelson,  June  195'.    61  p.    Technical  note 
100.2.    AFOSR  TN-57-347   Contr,  AF  18(600)-1501. 
AD-132448. 
Order  from  LC  mi  $3.90.  fch  $10.80  PB  129529 

Ordnance  Aerophysics  Lib.,  Convair,  Daingerfield, 

Tex. 
AN  INVESTIGATION  OF  THE   AXIAL-FORCE 
CHARACTERISTICS  OF  A  PARABOLIC  BODY  OF 
REVOLUTION  (NACA  RMJlO)  AT  VARIOUS  REYN- 
OLDS  NUMBERS   AND   M^CH    NUMBERS  1.50, 


1.73,  2.00,  2.23,  AND  2.50, 
1955.    74  p.    OAL-375;  CM 


by  R.  E.  Tate,  16  May 
-840;  Contr.  NOrd-9028. 


Order  from  LC  mi  $4.50,  jih  $12.30 


PB  128942 


Pennsylvania  State  U.,  University  Park. 
EFFECT  OF  YAW  ON  BOUNDARY  LAYERS  AT 
HIGH  SPEEDS,  by  H.  G.  Lejw  and  J.  B.  Fanucci,  Nov 
1956.    58  p.    Tech.  Report  No.  9.    AF  OSR  TN-57- 


221;  Contr.  AF  18(600) -57a. 


Order  from  LC  mi  $3.60,  jih  $9.30 


Politecnico  di  Torino  (Italy) 
THE  DISSOCIATION  OF  A 
BEHIND  A   STRONG  NORN  A 
Gianni  Jarre,  Nov  1957.    21 
AFOSR  TN-58-7;  Contr.  A 
AD-148046. 
Order  from  LC  mi  $2.70,  Ah  $4.80 


Politecnico  di  Torino  (Italy) 
TRANSONIC  FLOWS  AROUND 
FOILS,   WITH  DETACHED 
Nocilla,  24  Apr  1957.    27  p 
Contr.  AF  61(514) -1124.    AJD 
Order  from  LC  mi  $2.70, 


ph 


Polytechnic  Inst,  of  BrooMyn,  N.  Y. 
DIFFRACTION  OF  DISTURBANCES  AROUND  A 
CONVEX  RIGHT  CORNER  WITH  APPLICATIONS  IN 


AD-126519. 


PB  127984 


PURE  DIATOMIC  GAS 
L  SHOCK  WAVE,  by 
p.    Technical  Note  No.  3. 
•  61(514)-1124. 


PB  133860 


SYMMETRIC  AIR- 
SHOCK  WAVE,  by  S. 
AF  OSR  TN  57-493; 
136483. 
$4.80  PB  130226 


ACOUSTICS  AND  WING -BODY  INTERFERENCE,  by 
Lu  Ting,  Aug  1956.    35  p.    AF  OSR  TN-56-428; 
PIBAL  307;  Contr.  AF  18(600)-693.    AD-96510. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130210 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
A  NOTE  ON  THE  EFFECT  OF  CENTRIFUGAL 
FORCES  AND  ACCELERATED  MOTION  ON  THE 
INSTABILITY  OF  THE  LAMINAR  BOUNDARY 
LAYER  ABOUT  HIGHLY  COOLED  BODIES,  by  A. 
Ferri  and  R.  Vaglio-Laurin,  Dec  1956.    16  p. 
PIBAL-313;  AFOSR  TN-56-579;  Contr.  AF  18(600)- 
693.    AD-1 15002. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130209 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
RECENT  RESULTS  IN  THE  THEORY  OF  LARGE 
DEFLECTIONS  OF  CYLINDRICAL  SHELLS,  by 
Joseph  Kempner.  Aug  1956.    12  p.    RB  AL  Rept. 
360;  Contr.  Nonr  839(17). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128272 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
SIMILARITY  CONDITIONS  FOR  TESTING  HIGH 
SPEED  AIRCRAFT  MODELS,  by  Lu  Ting,  Nov  1956. 
52  p.    AFOSR  TN-56-548-PIB  AL  Rept.  308;  Contr. 
AF  18(600) -693.    AD-1 10367. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128601 

Princeton  U.,  N.  J. 
AN  AERODYNAMIC  ANALYSIS  OF  A  SINGLE- 
BLADED  ROTOR  IN  HOVERING  AND  LOW  SPEED 
FORWARD  FLIGHT  AS  DETERMINED  FROM 
SMOKE  STUDIES  OF  THE  VARTICITY  DISTRIBU- 
TION IN  THE  WAKE,  by  R.  B.  Gray.  Sep  1956.    108 
p.    AEL-356;  Contr.  N6onr-27-15. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  128671 

Princeton  U.,  N.  J. 
AN  ANALYSIS  OF  THE   EFFECT  OF  SHOCK 
WAVES  ON  TURBULENT  BOUNDARY   LAYERS,  by 
A.  G.  Hammitt.  and  I.  E.  Vas.  etc..  July  1957.    41  p. 
AFOSR  TN  57-297-AEL-396;  Contr.  AF  18(600)- 
498.    AD-132368. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133641 

Princeton  U.,  N.  J. 
STATES  OF  PARTIAL  EQUILIBRIUM  BEHIND 
SHOCK  WAVES  IN  Oj.  Nj,  CO.  COj  AND  NjO, 
by  W,  C.  Griffith  and  Anne  Kenny.  Mar  1957.    29  p. 
Tech.  report  11-23;  Contr.  N6onr-105.  Task  II. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  132638 


Propulsion  Research  Corp..  Inglewood,  California. 
A  STUDY  OF  A  CASCADE  SYSTEM   FOR  SUPER- 
SONIC  FLOW  DIFFUSION,  by  E.  Beder  and  R.  D. 
Buhler,  May  1954.    75  p.    WADC  TR-54-261;  Contr. 
AF  33(616) -100.    AD-48905. 
Oder  from  LC  mi  $4.50,  ph  $12.30  PB  130371 


Redstone  Arsenal,  Huntsville.  Ala. 
THEORETICAL  AND  EXPERIMENTAL  NORMAL 
FORCE  DISTRIBUTION  ON  A  CONE -FRUSTUM 
BODY  AT  SUPERSONIC  SPEEDS,  by  Wm.  D. 
Murphree.  15  Sep  1956.    49  p.    TR-2R19F. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128398 


116 


Rensselaer  Polytechnic  Inst.  Troy,  N.  Y. 
A  COMPARISON  OF  WALL  EFFECTS  ON  SUPER- 
CAVITATING  FLOWS  PAST  SYMMETRIC  BODIES 
IN  SOLID-WALL  CHANNELS  AND  JETS,  by  Hirsh 
Cohen  and  Yih-0  Tu,  1  Oct  1956.    19  p.    Math.  Rept. 
No.  5;  Contr.  Nonr  591(08). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128508 

Rensselaer  Polytechnic  Inst,.  Troy,  N.  Y. 
ON  A  STATISTICAL  THEORY   FOR  ONE-DIMEN- 
SIONAL REAL  GAS  FLOWS,  by  Paul  Ueber  and 
Koon-Sang  Wan,  Sep  1957.    25  p.    AFOSR  TN  57- 
478;  Contr.  AF  18(600) -1704.    AD-136470. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130000 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
A  PRINCIPLE  OF  MINIMAL  DISSIPATION  FOR 
REAL  FLUIDS,  by  Paul  Ueber  and  Koon-Sang  Wan, 
Aug  1957.    54  p.    AF  OSR  TN  57-477;  Contr.  AF  18 
(600)-1704.    AD-136469. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130003 

Rensselaer  Polytechnic  Inst.  Troy,  N.  Y. 
A  PROOF  AND  GENERALIZATION  OF  THE 
PRINCIPLE  OF    MINIMUM  DISSIPATION,  by  Paul 
Ueber  and  Koon-Sang  Wan.  Sep  1957.    22  p.    AF  OSR 
TN  57-479;  Contr.  AF  18(6O0)-1704.    AD-136471. 
Order  from  LC  mi  $2.70,  ph  $4,80  PB  129999 

Rome  U.  (Italy). 
AN  EXACT  SOLUTION   FOR    FREE  RECTANGULAR 
PL\TES  LATERALLY  LOADED,  by  Luigi  BrogUo. 
Aug  1956.    113  p.    Scuola  Di  Ingegneria  Aeronautica 
Tech.  Note  No.  2.    AF  OSR  TN-57-288;  Contr.  AF 
61(514)-888.    AD-132359. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  128424 

Royal  Inst,  of  Tech.  (Sweden). 
ON  THE  INFLUENCE  OF  THE  GEOMETRY  OF 
SLENDER  BODIES  OF  REVOLUTION  AND  DELTA 
WINGS  ON  THEIR  DRAG  AND  PRESSURE  DISTRI- 
BUTION AT  TRANSONIC  SPEEDS,  by  F,  Keune  and 
K.  Oswatitsch.  15  Apr  1955.    34  p.  KTH     AERO  TN- 
42;  Contr.  AF  61(514)-811. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128024 

Senior  Observer  Section,  Mather  Air  Force  Base, 

Cahf. 
AIR  SPEED  AND  ALTITUDE  MEASUREMENT  AT 
TRANSONIC  AND  SUPERSONIC  SPEEDS,  1  July 
1955.    18  p.    Project  11-55A. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128627 

Stanford  U..  CaUf. 
RESONANCE -BEHAVIOR  OF  NONLINEAR  ONE 
DIMENSIONAL  GAS  VIBRATIONS  ANALYZED  BY 
THE  RITZ-GALERKIN  METHOD,  by  Evyind  Freder- 
icksen.  May  1956.  32  p.  WADC  TR  56-416;  Contr. 
AF  33(616) -3490.    AD-97169. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127586 

Technion  Research  and  Development  Foundation 

(Israel). 
FURTHER  RESEARCH  ON  THE  PHYSICS  OF  AIR 
VISCOSITY,  by  Markus  Reiner.  15  July  1956  to  14 


Feb  1957.    11  p.  AF  OSR  TN-57-189;  Contr.  AF  61 

(514) -964.    AD-126484. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128089 

Technische  Hochschule,  Braunschweig  (Germany). 
SYSTEMATIC  INVESTIGATIONS  ON  SECONDARY 
FLOW  LOSSES  IN  CASCADES,  by  N.  Scholz.  Mar 
1957.    81  p,    AFOSR  TR  57-39;  Contr.  AF  61(514)- 
650C,    AD- 132400, 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129346 

Technische  Hochschule,  Braunschweig  (Germany). 
THEORETICAL  AND  EXPERIMENTAL  INVESTIGA- 
TIONS ON  WING-BODY  COMBINATIONS  WITH 
DELTA  WINGS  IN  SYMMETRICAL  FLOW,  by  K. 
Gersten  and  E.  Truckenbrodt,  June  1956.    63  p.    Rept. 
56120a;  Contr.  AF  6l(514)-875;  AFOSR-TR-56-36. 
AD-96505. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  127069 

University  of  Southern  Calif.,  Los  Angeles, 

Engineering  Center. 
AN  EXPERIMENTAL  DETERMINATION  OF  THE 
ACOUSTIC  IMPEDANCE  OF  A  SPIKE  DIFFUSER 
AT  MACH  NUMBER  1,98  FINAL  REPORT,  by  C,  L. 
Dai  ley,  T.  A.  Jacobs,  31  July  1956.    35  p.    USC  EC 
39-101;  Contr.  Noas-55-320-c.    AD-112940. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130561 

Westinghouse  Electric  Corp.,  Pittsburgh,  Pa. 
A  CLASSICAL  THEORY  OF  THE  TEMPERATURE 
DEPENDENCE  OF  MAGNETIC  ANISOTROPY 
ENERGY,  by  C.  Zener,  May  1954.    14  p,    WADC  TR 
54-284;  Contr.  AF  33(616)-309.    AD-36071. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130376 

Wichita  U.,  School  of  Engineering,  Kans. 
CONTRIBUTIONS  TO  JET  PUMP  THEORY,  IV. 
APPROXIMATE  THEORY  OF  JET  DIFFUSION  IN  A 
CONSTANT -PRESSURE  MIXING  TUBE,  by  H.  B. 
Helmbold,  Nov  1953.    29  p.    Engineering  Study  No. 
118;  Contr.  NONR  201(00).    AD-74376. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127031 

Wichita  U.,  School  of  Engineering,  Kans. 
AN  INTRODUCTION  TO  SUBSONIC  CONICAL  FLOW, 
by  Kelsey  Walker,  Jr.,  July  1954.    10  diagrs.  Engineer- 
ing Note  No,  149;  Contr.  NONR  201(00). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128566 

Wichita  U.,  School  of  Engineering,  Kans. 
ON  THE  LIFT  OF  A  BLOWING  WING  IN  A  PAR- 
ALLEL STREAM,  by  H.  B.  Helmbold.  Apr    1954.  lip. 
Engineering  Study  No.  135,    Contr.  Nonr  201(01). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129358 

Wichita  U.,  School  of  Engineering,  Kans. 
PRE -TEST  INFORMATION  FOR  TWO-DIMEN- 
SIONAL WIND-TUNNEL  TESTS  OF  A  SUCTION 
QRCULATION-CONTROL  MODEL  (ONR  RM-7).  by 
J,  L.  Stalter,  Oct  1954.    15  p.    Engineering  Study  No. 
161;  Contr.  Nonr  201(01). 
Order  from  LC  mi  $2.40,  ph  $3-30  PB  128707 

Wichita  U.,  School  of  Engineering,  Kans. 
REVIEW  OF  AERODYNAMIC  TURBULENCE,  by 
Kelsey  Walker,  Jr.,  July  1954.    12  p.    Engineering 
Note  No.  148;  Contr.  Nonr  201(00). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129355 
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It  c< 


Wright  Air  Development  Center.  Wright -Patterson 

Air  Force  Base,  Ohio. 
TWO-DIMENSIONAL  BODIES  AT  SLIGHTLY 
SUPERSONIC  MACH  NUMBERS,  by  Gottfried  Guder- 
ley,  Nov  1953.    46  p.    WADC  TR  53-454. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130346 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 

• 

Aeronautical  Materials.  lab..  Naval  Air  Experi- 
mental Station,  Phila.,  Pa. 
THE  DEVELOPMENT  OF  J^   SUITABLE  TEST  PRO- 
CEDURE TO  DETERMINE   FILTRATION  EFFI- 
QENCY   FOR  AN6235  LINE  TYPE  ELEMENTS,  by 
LTJG  C.  E.  McCreary,  2  Mftr  1955.    32  p.    NAM 
AML  AE  6230.1. 
Order  from  LC  mi  $3.00,  ph  <6.30  PB  128950 


Chicago  U.,  111. 
STUDIES  IN  EXPERIMENTAL  HYDRODYNAMICS 
APPLIED  TO  LARGE-SCALE  METEOROLOGICAL 
PHENOMENA,  PART  1,  by  pave  Fultz,  Apr  1956. 
231  p.    AF  CRC  TR  56-25SI;  Contr.  AF  19(122) -160. 
Order  from  LC  mi  $10.20,  Jjh  $36.30  PB  132162 

Cornell  U.,  Ithaca,  N.  Y. 
LAMINAR  BOUNDARY  LASERS  ON  MOVING 
WALLS,  by  S.  H.  Smith,  Serf  1956.    52  p.    AF  OSR 
TN-56-454;  Contr.  AF  18(60O)-1523.    AD-96800. 
Order  from  LC  mi  $3.60,  pfi  $9.30  PB  130734 

David  Taylor  Model  Basii^,  Washington,  D.  C. 
AN  APPROXIMATE  METH(j)D     OF  OBTAINING 
STRESS  IN  A  PROPELLER  BLADE,  by  William  B. 
Morgan  Oct  1954.    23  p.    DTMB  919. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128851 

David  Taylor  Model  Basiii,  Washington,  D.  C. 
DETERMINATION  OF  THE  MOTION  OF  A  BODY 
FROM  MEASUREMENTS  OF   FLOW  AHEAD  OF 
THE  BODY,  by  L.  Landweb^r  and  M.  A.  Todd,  Apr 
1956.    35  p.    DTMB  987.        ■ 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128848 

David  Taylor  Model  Basiij,  Washington,  D.  C. 
THE  DYNAMICS  OF  A  GRjAVlTY  TOWING  SYS- 
TEM, by  H.  R.  Reiss,  July  (957.    48  p.    DTMB  1040. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  133573 

David  Taylor  Model  Basiii,  Washington,  D.  C. 
SUMMARY  REPORT  ON  THE  DEVELOPMENT  OF 
A  HOT-WIRE  TURBULENCE  SENSING  ELEMENT 
FOR  USE  IN  WATER,  by  R.  G.  Stevens  and  A. 
Borden,  Dec  1956.    17  p.    DTMB  953. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130849 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 
FLOW   IN  HYDRAULIC  MACHINERY.    FINAL  RE- 
PORT, by  A.  J.  Acosta,  Aug]  1956.    7  p.    Report  E-19- 
11;  Contract  N6onr-244-Ta^k  II. 
Order  from  LC  mi  $1.80,  pih  $1.80  PB  128085 


.i< 


Hydrodynamics  Lab.,  Ca^f.  Inst,  of  Tech., 

Pasadena. 
A   NOTE  ON  THE  LINEAR]  AND  NON-LINEAR 
THEORIES   FOR   FULLY  dAVITATED  HYDROFOILS, 


by  T.  Yao-Tsu  Wu,  Aug  1956.    29  p.    HL  21-22; 

Contr.  N6onr -24420. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  128773 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 
THE  RATE  OF  GROWTH  OF  VAPOR  BUBBLES  IN 
SUPERHEATED  WATER,  by  Paul  Dergarabedian, 
1950  or  later.    23  p.    HL  21-10;  Contr.  N6onr -24420. 
AD-197796. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130723 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 
WATER  TUNNEL  TESTS  OF  NACA   4412  AND 
WALCHNER  PROFILE  7  HYDROFOILS  IN  NON- 
CAVITATING  AND  CAVITATING   FLOWS,  by  R.  W. 
Kermeen.  Feb  1956.    85  p.    HL-47-5;  Contr.  Nonr- 
220(12).    AD-99905. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129642 

Hydrodynamics  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena. 
WATER  TUNNEL  TESTS  OF  THE  NACA  66i-012 
HYDROFOIL  IN  NONCAVITATING  AND   CAVITAT- 
ING FLOWS,  by  R.  W.  Kermeen,  Feb  1956.    20  p. 
HL  47-7;  Contr.  Nonr-220(12).    AD-108604. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128623 

Illinois  U.,  Urbana. 
SERIES  SOLUTION  OF  LAMINAR  INCOMPRESSI- 
BLE MIXING  OF  TWO  STREAMS  WITH  DIFFERENT 
VELOCITIES,  by  L.  G.  Eldrenkamp  and  J.  Xerikos, 
May  1954.    34  p.    WADC  TR  54-275;  Contr.  AF  33 
(038) -21251.    AD-63504. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130388 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
LOWER  BOUNDS  FOR  ELASTICALLY  SUPPORTED 
MEMBRANES  AND  PLATES,  by  L.  E.  Payne  and 
H.  F.  Weinberger,  Apr  1957.    20  p.    AFOSR-TN-57- 
176-BN-96;  Contr.  AF  18(600) -573.  AD-126471. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127603 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
ON  THE  STABILITY  OF  LAMINAR   FLOW  WITH 
THREE-DIMENSIONAL  DISTURBANCES,  by  Gunther 
Jungclaus.  Sep  1957.    15  p.    BN-110,  AF  OSR  TN- 
57-577;  Contr.  AF  18(600) -893.  AD-136565. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130732 

Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

THEORY  OF  BLUFF  BODIES,  by  Isao  Imai,    June 

1957.    91  p.    BN  104;  Contr.  Nonr  595 -(00)  NR  062- 

196.    AD-128412. 

Order  from  LC  mi  $5.40,  ph  $15.30  PB  134440 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y.  T 

STATISTICAL  MECHANICS  OF  STATIONARY 
HOMOGENEOUS  HYDROMAGNETIC  TURBULENCE, 
by  R(*eri  H.  Kraichnan,  Apr  1957.    45  p.    Research 
Report  MH-7;  AF  CRC  TN  57-468;  Contr.  AF  19 
(604)-2138.    AD-117224. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128227 
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Naval  Boiler  and  Turbine  Lab.,  Philadelphia,  Pa. 
INVESTIGATION  OF  ELBOW  TYPE   FLOW  METER, 
7  May  1956.    17  p.    Test  Report  1-184. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130696 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
ROTATIONAL  NON VISCOUS  FLOWS  IN  TWO 
DIMENSIONS,  by  R.  J.  Dickson,  17  Mar  1955.    63  p. 
NOTS  1063;  NAVORD  3460. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  130041 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
VERTICAL  BROADSIDE  WATER  IMPACT  OF  CIR- 
CULAR CYLINDER:  GROWING  CIRCULAR -ARC 
APPROXIMATION,  by  A.  G.  Fabula  and  I.  D.  Ruggles, 
12  Oct  1955.    43  p.    NOTS  1268;  NAVORD  4947. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130043 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
APPLICATIONS  BASED  ON  VARIATIONAL  PRINCI- 
PLES FOR  REAL  FLUIDS,  by  Paul  Lieber  and 
Koon-Sang  Wan,  Sep  1957.    38  p.    AF  OSR  TN  57- 
481;  Contr.  AF  18(600)-1704.    AD-136473. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129996 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
A  PRINCIPLE  OF  VIRTUAL  DISPLACEMENTS  FOR 
REAL  FLUIDS,  by  Paul  Lieber  and  Koon-Sang  Wan, 
July  1957.    24  p.    AF  OSR  TN  57-476;  Contr.  AF  18 
(600)-1704.    AD-136468. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130002 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
A  STUDY  LEADING  TO  THE  BOUNDARY  CON- 
DITIONS AT  A    FREE  SURFACE  JOINING  AN  IRRO- 
TATIONAL-ROTATIONAL   FLOW  REGIME,  by  Paul 
Lieber  and  Koon-Sang  Wan,  Sep  1957.    12  p.    AF  OSR 
TN  57-480;  Contr.  AF  18(600) -1704.    AD-136472. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129997 

Rensselaer  Polytechnic  Inst..  Troy,  N.  Y. 
TWO  DIMENSIONAL,   STEADY,   CAVITY     FLOW 
ABOUT  SLENDER  BODIES  IN  CHANNELS  OF 
FINITE  BREADTH,  by  Hirsh  Cohen  and  Robert  Gil- 
bert, 15  Sep  1956.    17  p.    Contr.  Nonr -59 1(08). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128393 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
WALL  EFFECTS  ON  SUPER  CAVITATING  FLOW 
PAST  FOILS,  by  Hirsch  Cohen  and  Yih-0  Tee.  30 
Oct  1956.    19  p.    Contr.  Nonr -59 1(08). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130576 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal,  EXsver,  N.  J. 
A  HYDRODYNAMIC  STUDY  OF  SMALL  DIAMETER 
ORIFICES  IN  THIN  PLATES,  by  H.  L.  Herman  and 
M.  V.  Ashley,  Aug  1957.    23  p.    PATR  2450. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130711 

Statics,  Kinematics,  and  Kinetics 

Columbia  U.,  New  York. 
THERMO-ELECTRIC  STRESSES  AND  DEFLEC- 
TIONS IN  THIN-WALLED  BEAMS,  by  B.  A.  Boley 
and  I.  S.  Tohns,  Dec  1954.    67  p.    WADC  TR-54-426; 
Contr.  AF  33(616) -2071.    AD-97342. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  133918 


Gebelein,  Hans,  Bamberg  (Germany). 
STATISTICAL  STUDIES  ON  THE  TURBULENT 
STATE  OF  MOTION-PART  I:  KINEMATICS,  by 
Hans  Gebelein  and  Erik  Svenson,  Mar  1957.    41  p. 
AF  OSR  TN  57-278;  Contr.  AF  61  (514)-925. 
AD-126539. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128222 

Illinois  Inst,  of  Tech.,  Chicago,  111. 
A  PHOTOELASTIC  STUDY  OF  DYNAMIC  STRESSES 
IN  STRUCTURES,  by  M.  M.  Frocht  and  P.  D.  Flynn, 
30  Nov  1954.    87  p.    Final  Report.    Contr.  NOy-28149. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  128189 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
ELASTIC-PLASTIC  TORSION  OF  SHARPLY 
NOTCHED  BARS,  by  J.  A.  H.  Hult.  July  1957.    9  p. 
AF  OSR  TN-57-449;  Contr.  AF  18(600)-957. 
AD- 136439. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129553 

Office  of  Ordnance  Research,  Durham,  N.  C. 
ELASTICITY  AND  PLASTICITY,  by  R.  M.  Davies 
and  W.  A.  Nash,  7  Feb  1957.    57  p. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130026 

Second  Conference  on  the  Mechanics  of  Elasticity 
and  Plasticity. 

Pennsylvania  State  U..  University  Park. 
ELASTOPLASTIC  ANALYSIS  OF  ROTATING 
ANNULUS  BY  A  PERTURBATION  METHOD,  by  M.  J. 
Owen,  Oct  1956.    21  p.    Technical  Report  No.  2; 
Contr.  DA -36-061 -ORD-505. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128008 

Picatinny  Arsenal.  Dover.  N.  J. 
ESTABLISHING  A  RELATIONSHIP  BETWEEN 
DYNAMIC  AND     NON-PERIODIC  VISCOELASTIC 
BEHAVIOR,  by  Stephen  Strella,  July  1957.    18  p. 
PATR  2427. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128980 


METALLURGY 

Aeronautical  Materials  Lab.,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
EVALUATION  OF  "APMP"  GRADE-257  WITH 
RESPECT  TO  CREEP-RUPTURE  AND  TENSILE 
PROPERTIES  AT  600°F  and  800°  F  ROOM  TEM- 
PERATURE TENSILE  PROPERTIES  AND  STREE 
CORROSION  SUSCEPTABILITY,  by  W.  F.  Emmons, 
19  July  1955.    EAML  NAM  AE  .4139.1,  Pt.  2. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130955 

American  Electro  Metal  Corp..  Ycxikers,  N.  Y. 
AN  INVESTIGATION  OF  THE  ALLOYS  OF 
ALUMINUM  AND  MOLYBDENUM,  by  R.  L.  Wachtell, 
Mar  1951.    51  p.  AFTR -6601,  Pt.  1;  Contr.  AF  33(038)- 
10716.    AD-121329. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  129614 

American  Electro  Metal  Corp..  Yonkers.  N.  Y. 
AN  INVESTIGATION  OF  THE  ALLOYS  OF  ALUMI- 
NUM AND  MOLYBDENUM,  by  R.  L.  Wachtell,  Oct 
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1952.    61  p.    AF  TR-660 
10716.    AD-18685. 
Order  from  LC  mi  $3.90 


Armour  Research  Fouiidat 
DEVELOPMENT  OF  TITANIUM 
HIGH  STRENGTH  AND 
Lilhe  and  D.  J.  McPherscti 
401/203-7,  Contr.  DA-11 
Order  from  LC  mi  $4.80 


Ibert 


Armour  Research  Foun^tion,  Chicago, 

III. 
RESEARCH  ON  PHASE 
NESIUM  ALLOYS,  by  A 
W.  Levinson,  and  William 
101  p.    WADC  TN  55-649 
AD-89697 
Order  from  LC  mi  $5. 70 J  ph  $16.80 


ELATIONSHIPS  IN  MAG- 

S.  Yamamoto,  David 
Rostoker,  1  Nov  1955. 
;  Contr.  AF  33(616)-2571. 


Armour  Research  Foui^da 
SOLID-SOLUTION  HAl 
BETA  TITANIUM,  by  J.  J. 
Aug  1955.    96  p.    WAL  41 
ORD-1439. 
Order  from  LC  mi  $5.40, 


Battelle  Memorial  Inst 
THE   EFFECT  OF  HYDRJOGEN 
CAL  PROPERTIES  OF  T 
ALLOYS,  by  L.  W.  Bergei 
1957.    22  p.    WAL  401/79 
505-ORD-7. 
Order  from  LC  mi  $2.70, 


Battelle  Memorial  Inst. 


,  Part  2;  Contr.  A  F  33(038)  - 
ph  $10.80  PB  129615 


ion,  Chicago,  IlL 

BASE  ALLOYS  OF 
OUGHNESS,  by  C.  R. 

3  Oct  1956.    85  p.    WAL 
-022-ORD-1428. 
ph  $13.80  PB  129897 


PB  133833 


tion,  Chicago,  111. 
t:NING  OF  ALPHA  AND 
Rausch.  19  Aug  1953  to  19 
/204-5;  Contr.  DA -11-02 - 


ph  $15.30 


PB  129366 


Columbus,  Ohio. 

ON  THE  MECHANI- 
TANIUM -ALUMINUM 

D.  N.  Williams.  1  Mar 
-33;  Contr.  DA  33-019- 


ph  $4.80 


PB  129896 


Columbus,  Ohio. 


THE  EFFECTS  OF  INTERSTITIAL  ELEMENTS  ON 
WELDS  IN  ALPHA -BETA  TITANIUM  ALLOYS,  by 
W.  J.  Lewis  and  M.  L.  Kolm,  31  Mar  1956.    87  p. 
WAL  401/97-35;  Contr.  dA-33-019-ORD-1524. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129436 


Battelle  Memorial  Inst. 


Columbus,  Ohio. 


PRECIPITATION  HARDENING  AND  EMBRITTLE - 
MENT  OF  HIGH -STRENGTH  TITANIUM  ALLOYS, 


by  H.  A.  Robinson,  M.  W. 
82  p.  WADC  TR-54-355; 
Order  from  LC  mi  $4.80, 


Parris,  et  al.    Dec  1954. 

Contr.  AF  33(616) -445. 

ph  $13.80  PB  130869 


California  U.,  Berkeley^ 
CREEP  BUCKLING  OF  COLUMNS,  by  D.  Rosenthal 
and  D.  Hasanovitsh,  Sep  1954.    81  p.    WADC  TR  54- 
402;  Contr.  AF  33(616)-3'J9.    AD-51800. 


Order  from  LC  mi  $4,80, 


ph  $13.80 


PB  130405 


Columbia  U.,  New  York 
A   FUNDAMENTAL  STUCY  IN  THE  PRINCIPLES 
GOVERNING.  SEIZING,  AND  GALLING  IN  METALS, 
by  E.  S.  Machlin,  W.  R.  Yankee,  May  1954.    43  p. 

AF  18(600) -75.  AD-49028. 
ph  $7.80  PB  130393 


WADC  TR-54-195;  Contr 
Order  from  LC  mi  $3.30, 


Detroit  Arsenal,  Center 
EVALUATION  OF  SPOT 
MERS  AND  SEALERS,  by 
51  p.    R  3603.    AD- 108484 
Order  from  LC  mi  $3.60, 


Line,  Mich. 

WELDS  THROUGH  PRI- 
B.  A.  Schevo,  27  Aug  1956. 


ph  $9.30 


PB  133765 


Detroit  Arsenal,  Center  Line,  Mich. 
MICRORADIOGRAPHY,  by  Fred  Seppi,  11  May  1956 
16  p.    R  3598.    AD-94293. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133764 

Engineering  Research  Inst.,  U.  of  Michigan,  Ann 

Arbor. 
THE  EFFECT  OF  PROCESSING  VARIABLES  AND 
THE  INFLUENCE  OF  VACUUM  MELTING  UPON 
THE  STRESS -RUPTURE  PROPERTIES  OF  CAST 
NICKEL  BASE  ALLOYS,  by  C.  M.  Hammond,  R.  A. 
Flinn,  Sep  1956.    48  p.    Contr.  NOas  56-359d; 
ERI  Proj.  246.?.    AD-106902. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130631 

Fairchild  Engine  and  Airplane  Corp.,  Oak  Ridge, 

Tenn. 
ALUMINA,  by  Helen  M.  Lee,  27  June  1950.    101  p. 
NEPA-1262-EMR-67.    AD-260. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  130803 

Harnischfeger  Corp.,  Milwaukee.  Wise. 
DEVELOPMENT  OF  COATED  ARC  WELDING 
ELECTRODES  WHICH  SHALL  PRODUCE  WELDED 
JOINTS  HEAT  TREATABLE  TO  STRENGTH 
LEVELS  OF  220,000  TO  240,000  AND  260,000  TO 
280,000  POUNDS  PER  SQUARE  INCH,  by  D.  C. 
Smith,  12  July  1956.    44  p.    Contr.  NOas -54 -689 -C. 
AD-100879. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128126 

Horizons.  Inc..  Cleveland,  Ohio. 
INVESTIGATION  OF  A   NEW  METHOD  FOR  THE 
DETERMINATION  OF  THE  COEFFIQENTS  OF 
SURFACE  DIFFUSION  OF  METALS,  by  S.  J. 
Strindberg  and  F.  C.  Wagner,  22  Sep  1953.    11  p. 
Contr.  AF  18(600) -644.     AD-18056. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130019 

Imperial  Coll.  of  Science  and  Tech.,  London  (Gt. 

Brit.). 
RESEARCH  ON  THE  CREEP  OF  METALS,  by  E. 
N,  da  C.  Andrade,  Jan  1958.    24  p.    1st  Annual  Re- 
port; AF  OSR  TN  58-227;  Contr.  AF  6l(514)-1177. 
AD-154129. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133680 

Johns  Hopkins  U.,  Baltimore,  Md. 
EFFECT  OF  DISLOCATIONS  OF  GRAIN  BOUND- 
ARIES UPON  THE  DYNAMIC  FORMATION  OF 
SLIP  BANDS  IN  ALUMINUM,  by  Donald  F.  Haskell 
and  Robert  B.  Pond.  May  1957.    54  p.    AFOSR  TN-57- 
223;  Contr.  AF  18(600) -1587.    AD-126521. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128335 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
AGING  IN  COMPLEX  COMMERCIAL  NICKEL- 
CHROMIUM  ALLOYS  HARDENED  WITH  TITANIUM 
AND  ALUMINUM,  by  Robert  F.  Wilde  and  Nicholas  J. 
Grant.  Apr  1956.    31  p.    Contr.  NOas  56-110-ld. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130664 

Massachusetts  Inst,  of  Tech..  Cambridge. 
FATIGUE  CRACK  PROPAGATION  IN  TORSION,  by 
J.  A.  H.  Hult.  July  1957.    16  p.    AF  OSR  TN-57-448: 
Contr.  AF  18(600)-957.    AD-136438. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129552 
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Massachusetts  Inst,  of  Tech.  Cambridge.  Mass. 
PERIODIC  STATUS  REPORT  NO.    17.  by  F.  B.  Cuff. 
Jr.,  and  P.  E.  Price,  et  aL    1  Nov    1956.    5  p.  Contr. 
Nonr- 184 1(28). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129878 

Contents: 
1.   Sub-Structures  Studies. 
II.   The  Iron-Chromium  System. 
Ill,   Nature  of  Deformation  and  Fracture  in  25-0 
Aluminum  up  to  the  melting  point. 

Massachusetts  Inst,  of  Tech.,  Cambridge, 
RESEARCH  ON  CREEP  STRUCTURE  CHARACTER- 
ISTICS OF  TITANIUM  AND  ITS  ALLOYS,  by  J. 
Lunsford  and  N.  J,  Grant.  1954  or  later.    35  p.    Final 
Report,    WAL  401/205-6;  Contr.  DA  19-020-ORD- 
2787. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128380 

Massachusetts  Inst,  of  Tech..  Cambridge. 
A  THEORY  OF  CATASTROPHIC  SHEAR   FRAC- 
TURE IN  DUCTILE  MATERIALS,  by  Frank  A.  Mc- 
Clintock,  July  1957.    29  p.    AFOSR  TN -57 -450; 
Contr.  AF  18(600) -957,    AD-136440. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129554 

Metals  Research  Lab..  Carnegie  Inst,  of  Tech., 

Pittsburgh.  Pa. 
MORPHOLOGICAL  CHARACTERISTICS  OF  MAR- 
TENSITIC  STRUCTURES,  by  E.  E.  Lahteenkorva. 
and  R.  F.  Bunshah,  Sep  1954.    42  p,    WADC  TR  54- 
330;  Contr.  A  F  33(616) -330.    AD-61304. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  130380 

Michigan  U..  Ann  Arbor. 
APPLICATION  OF  THE  POLAROGRAPH  TO 
ANALYSIS  OF  TITANIUM -BASE  ALLOYS,  by 
Phihp  J.  Elving  and  Charles  L.  Rulfs.  Mar  1955,    41  p. 
WADC  TR  53-455.    Contr.  AF  18(600) -379. 
AD-66445. 
Order  from  LC  mi  $3,30,  ph  $7.80  PB  130392 

Michigan  U.,  Ann  Arbor. 
HIGH-TEMPERATURE  PROPERTIES  OF   FOUR 
LOW-ALLOY  STEELS  FOR  JET-ENGINE  TUR- 
BINE WHEELS.    121  p.    WADC  53-277,  Part  II; 
Contr.  A F  33(038) -13496.    AD-64926. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  133856 

Michigan  U.,  Ann  Arbor. 
AN  INVESTIGATION  OF  INTERGRANULAR  OXIDA- 
TION IN  STAINLESS  STEEL,  by  M.  J.  Sinnot  and 
C.  A.  Siebert.  Oct  1954.    39  p.    Report  21 10-4 -p- 
Contr.  AF  33(6l6)-353.    AD-46901. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130018 

Minerals  Research  Lab..  U.  of  Calif..  Berkeley. 
THE  SPECTRUM  OF  ACTIVATION  ENERGIES   FOR 
CREEP,  by  John  E.  Dorn.  1  Sep  1956.    50  p.    lER  22- 
47;  Contract  N7-ONR-295,  T.  O.  2. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128377 

Minerals  Research  Lab.,  U.  of  Calif.,  Berkeley. 
VISCOUS  CREEP  OF  ALUMINUM  NEAR  ITS 
MELTING  TEMPERATURE,  by  James  G.  Harper  and 
John  E.  Dorn,  1  Dec  1956.    36  p.    48th  Technical  Re- 
port Series  22,  Issue  48;  Contr.  N7-onr-295,  T.  O.  2. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130649 


Minnesota  U. ,  Minneapolis. 
PRELIMINARY  INVESTIGATION  OF  THE  EMANA- 
TION FROM  COLD-WORKED  METALS,  by  F.  H. 
Vitovel,  July  1954,    31  p,    WADC  TR -54-200;  Contr. 
A F  33(038) -20840.    AD-41227, 
Order  from  LC  mi  $3,00.  ph  $6,30  PB  130367 

Naval  Ordnance  Lab..  White  Oak.  Md. 
AN  EVALUATION  OF  IMAGE  TECHNIQUES  IN 
THE  ULTRASONIC  INSPECTION  OF  MATERIAL, 
by  W.  R,  Turner,  2  July  1956,    99  p.    NAVORD  4090. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130049 

Naval  Research  Lab.,  Washington,  D,  C, 
PRELIMINARY  STUDIES  OF  SPECIAL  ALUMINUM 
ARMOR   FORCINGS.  THIRTEENTH  PARTIAL  RE- 
PORT ON  LIGHT  ARMOR,  by  Harold  Bernstein,  1 
Apr  1950.    24  p.    NRL  3670. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129419 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  USE  OF  HYPERATMOSPHERIC  PRESSURES 
IN  THE   FEEDING  OF  STEEL  CASTINGS,  by  E.  T. 
Myskowski.  July  1957.    20  p.    NRL  M-3148. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129167 

New  York  U,  Coll.  of  Engineering,  N.  Y. 
BETA  PLASTIQTY  IN  TITANIUM-BASE  ALLOYS, 
by  P.  A,  Albert,  15  Oct  1954.    69  p.    WAL  401/147- 
21;  Contr.  DA -30-069 -ORD-869. 
Order  from  LC  mi  $3.90,  ph  $10.80  |  PB  130697 

i 

Ordnance  Materials  Research  Office,  Watertown, 

Mass. 
A  METALLURGICAL  SLIDE  RULE  FOR  DE- 
TERMINING MAGNETIC  PROPERTIES  OF  3rd 
TRANSITION  ALLOYS,  by  R,  J.  Weiss  and  K.  J. 
Tauer,  Dec  1955.    4  p.    MRL-19, 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128937 

Ordnance  Materials  Research  Office,  Watertown, 

Mass. 
SHORT-RANGE  ORDER  IN  PARTIALLY  ORDERED 
Cuj  Au,  by  A.  Paskin  and  R.  J.  Weiss,  Oct  1956. 
4  p.    Report  No.  23. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128536 

Pennsylvania  State  U.,  University  Park, 
DETERMINATION  OF  YIELD  STRESS  COM- 
PONENTS IN  COMBINED  STRESS  EXPERIMENTS, 
by  L.  W.  Hu,  Nov  1956.    14  p.    Technical  Report  No. 
3,  Contract  DA -36-061 -ORD-505. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128012 

Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
CREEP  BEHAVIOR  OF  MAGNESIUM  AND  MAG- 
NESIUM ALLOY  SINGLE  CRYSTALS  AT  ROOM 
AND  ELEVATED  TEMPERATURES,  by  W.  F.  Sheely 
and  R.  R.  Nash,  31  Aug  1955,    HI  p.  Contr.  DA30-115- 
ORD-549. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  128772 

Period  1  July  1954  to  30  June  1956. 

Rock  Island  Arsenal    Lab.,  Ill, 
ABRASION  RESISTANCE  OF  PHOSPHATE  COAT- 
INGS DETERMINED  RADIOMETRICALLY.  by 
Richard  C.  Wiquist.  27  June  1956,  22  p.  RIAL  56-1892. 
Order  from  LC  mi  $2,70,  ph  $4,80  PB  127910 
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Rock  Island  Arsenal  La^. ,  111. 
THE  INFLUENCE  OF  Gf)LIT  BLASTING  ON  THE 
RATE  OF  COATING   FORMATION  IN  ROOM-TEM- 
PERATURE PHOSPHATIZlNG  SOLUTION,  by  J. 


Knanishu,  14  Feb  1947 
Order  from  LC  mi  $2.70, 


Rock  Island  Arsenal  Lib..  lU. 


INVESTIGATION  OF  AL 


2j6p.    RIALR  57-383. 
ph  «4,80  PB  130100 


JMINUM  BASE  BEARING 


MATERIALS   FOR    FIELD  ARTILLERY  APPLICA 


TIONS,  by  J.  C.  Hanson, 

57-944. 

Order  from  LC  mi  $2.40, 


Lab 


Rock  Island  Arsenal 
A   STUDY  OF  PHOSPHATfE 
METALS,  by  L-  O.  Gilbeijt 
RIALR   56-2995. 
Order  from  LC  mi  $3.90, 


Southern  Research  Inst 
METALLURGICAL  TEST 
by  C.  L.  Doison  and  J.  R. 
WADC  TR   53-439;  Contr 
Order  from  LC  mi  $11 


1( 


Birmingham,  Ala. 
NG  OF  BORON  STEELS, 
Cattus,  Oct  1954.    248  p. 
AF  33(616) -468.  AD-56078. 
.  ph  $37.80  PB  129526 


Stevens  Inst.,  of  Tech., 
THE  INVESTIGATION  O 
PARED  FROM  SPHERICAL 
PARTICLES,  by  F.  W.  Hetk 
Mar  1955.    261  p.    WADC 
33(616) -396. 
Order  from  LC  mi  $11. IQ,  ph  $41.10 


Syracuse  U.,  N.  Y. 
EFFECTS  OF  HYDROGEN 
FATIGUE  OF  HIGH  STR 
George  Sachs,  ei  al.   Jan 
Contr.  DAI-30-115-505-oid 
Order  from  LC  mi  $3.30, 


Titanium  Metals  Corp 

Nev. 
RESEARCH  STUDY  ON 
PURITIES  AND  MANUFACTURING 
OF  TITANIUM  ALLOYS, 
Day,  Apr  1956.    23  p 
30-069 -OR  D- 1157. 
Order  from  LC  mi  $2.70,  ph  $4.80 


ND 


Universal-Cyclops  Stee 
COBAL-BASE  ALLOY  A? 
DEVELOPMENT  PROGRAtM 
R.  W.  Koffler,  W.  J.  Penni 
69  p.  NOas;  Contr.  55-51 
Order  from  LC  mi  $3.90, 


Utah  U.,  Salt  Lake  City 
EFFECTS  OF  OXYGEN 
RATE  OF  NICKEL,  by  J. 
10  Nov  1955.    40  p.    WAL 
495-ORD-237. 
Order  from  LC  mi  $3.00, 


Watertown  Arsenal  Lab 
CASES  IN  METALS, 
FROM  PLATES  OF  PLAI 
M.  Goldman  5  Oct  1951 
Order  from  LC  mi  $3.60, 


2  Apr  1957. 
ph  $3.30 


19  p.  RIALR - 
PB  130094 


,  in. 

TREATMENT  OF 
.  25  May  1956.    66  p. 


ph  $10.80 


PB  130013 


Hoboken,  N.  J. 

•  POROUS  MEDIA  PRE- 
METAL  POWDER 
and  p.  P.  Ferriss, 

TR  54-183;  Contr.  AF 


PB  133576 


ON  LOW -CYCLE 
■NGTH  STEELS,  by 

957.    47  p.    WAL  313/48; 

-(P)-613. 
ph  $7.80  PB  133937 


Df  America,  HenderscMi, 


HE  EFFECTS  OF  IM- 

VARIABLES 
by  A.  B.  Smith  and  D.  L. 
WaIl  401/184-3;  Contr.  DA 


PB  130712 


Corp.,  Bridgeville,  Pa. 
MELTING  PRACTICE 
FINAL  REPORT,  by 
igton,  etc.    17  June  1956. 
-C. 
ph  $10.80  PB  128510 


UPON  THE  OXIDATION 
^  Bour  and  W.  Martin, 
370/18-8;  Contr.  DA-04- 


ph  $6.30 


PB  130958 


ESC\PE 


:o 


Mass. 

OF  HYDROGEN 
CARBON  STEELS,  by 
p.    WAL  833/5. 
ph  $9.30  PB  127556 


Watertown  Arsenal  Lab.,  Mass. 
A   COMPARISON  OF  THE  MECHANICAL  PROPER- 
TIES OF  COMMERCIALLY  PURE  TITANIUM  WITH 
THOSE  OF  AN  0.80%  CARBON -TITANIUM  ALLOY 
TOGETHER   WITH  SOME  OBSERVATIONS  OF 
MICROSTRUCTURE,  by  M.  R.  Norton,  and  W.  P. 
Clancy.    12  June  1951.    29  p.    WAL  401/27. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127572 

Watertown  Arsenal  Lab..  Mass. 
CURSORY  ANALYSIS  AND  EXPERIMENTS   FOR 
LOAD  STRAINS  IN  THE  81   MM  TITANIUM  BASE 
PLATE  T-26E2  No.  4,  by  F.  B.  Hyland  and  J.  H. 
Flanagan,  19  Jan  1955.    13  p.    WAL  893/171. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127565 

Watertown  Arsenal  Lab.,  Mass. 
DUCTILITY  AND  STRAIN  HARDENING  OF  PURE 
METALS,  by  F.  R.  Larson  and  E.  B.  Kula,  Nov  1956. 
39  p.    WAL  805/33. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128277 

Watertown  Arsenal  Lab.,  Mass. 
EFFECT  OF  GRAIN  SIZE  UPON  TEMPER  BRITTLE- 
NESS,  by  L.  D.  Jaffe  and  F.  L.  Carr,  18  Mar  1952. 
17  p.    Tirteenth  Partial  Report;  WAL  801/1-3. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127574 

Watertown  Arsenal  Lab.,  Mass. 
EFFECT  OF  HARDNESS  ON  TEMPER  BRITTLE- 
NESS,  by  D.  C.  Buffum,  and  L.  D.  Jaffe,  17  Jan  1951. 
8  p.    Seventeenth  Partial  Report.    WAL  801/1-7. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127595 

Watertown  Arsenal  Lab.,  Mass. 
EFFECT  OF  HARDNESS  ON  THE   LEVEL  OF  THE 
IMPACT  ENERGY  CURVE  FOR  TEMPER  BRITTLE 
AND  EMBRITTLED  STEEL,  by  F.  L.  Carr  and  M. 
Goldman,  29  Jan  1952.    11  p.    Twentieth  Partial  Re- 
port.   WAL  801/1-10. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127576 

Watertown  Arsenal  Lab.,  Mass. 
EFFECT  OF  MICROSTRUCTURE   UPON  TEMPER 
BRITTLENESS,  by  D.  C.  Buffum  and  L.  D.  Jaffe,  6 
May  1952.    9  p.    Nineteenth  Partial  Report.  WAL 
801/1-9. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127577 

Watertown  Arsenal  Lab.,  Mass. 
THE  EFFECT  OF  VARIOUS  HEAT  TREATING 
CYCLES  ON  TEMPER  BRITTLENESS,  by  L.  D. 
Jaffe  and  D.  C.  Buffum,  1  Feb  1952.    20  p.    Eighteenth 
Partial  Report.    WAL  801/1-8. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127575 

Watertown  Arsenal  Lab.,  Mass. 
EFFECT  OF  WELDING  ON  THE  NOTCH  TOUGH- 
NESS OF  A   CASUALTY  MATERIAL  C280MM 
CARRIAGE  NO.   60  REAR   FLOAT  BOLSTER,  by 
W.  P.  Hatch,  Jr.  and  C.  E.  Hartblower,  20  Aug  1956, 
21  p.    WAL  401/220-1. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128279 

Watertown  Arsenal  Lab.,  Mass. 
HEAT  TREATMENT  AND  ALLOYING  OF  TITAN- 
IUM, by  L.  D.  Jaffee,  23June  1953.  43 p.  WAL  401/191. 
Order  from  LC  mi  $3.30.  ph  .'«!7.80  PB  128005 
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Watertown  Arsenal  Lab.,  Mass. 
INFLUENCE  OF  MASS  ON  MECHANICAL  PROP- 
ERTIES OF  CAST  STEEL,  by  John  F.  Wallace.  28 
Feb  1949.    58  p.    WAL  311/17. 
Order  from  LC  mi  $3.60.  ph  $9.* 30  PB  127569 

Watertown  Arsenal  Lab.,  Mass. 
INFLUENCE  OF  VARIOUS  INOCULANTS  AND 
TREATMENTS  ON  STRUCTURE  OF  NODULAR 
CAST  IRON,  by  R.  K.  Cleworth.  and  J.  F.  Wallace, 

26  Apr  1950.    34  p.    WAL  331.1/10. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  127570 

Watertown  Arsenal  Lab.,  Mass. 
ISOTHERMAL  TEMPER  EMBRITTLEMENT  OF 
SOE  3140  STEEL,  by  F.  L.  Carr  and  N.  Goldman, 

27  May  1952.    18  p.    Twenty -first  Partial  Repxart; 
WAL  801/1-11. 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  127578 

Watertown  Arsenal  Lab.,  Mass. 
LONG-TIME  TEMPER   EMBRITTLEMENT,  by  L.  D. 
Jaffee  and  D.  C.  Buffum.  9  Sep  1953.    12  p.    Twenty- 
Second  Partial  Report;   WALR  801/1-12. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127579 

Watertown  Arsenal  Lab.,  Mass. 
METALLOGRAPHIC  METHODS:  POLISHING  PRO- 
CEDURE  FOR  METALLOGRAPHIC  EXAMINATION 
OF  ALUMINUM  AND  ITS  ALLOYS,  by  Everett  L. 
Reed  and  Harold  G.  Carter.  18  Apr  1951.    33  p. 
WAL  130/27. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  1281v7 

Watertown  Arsenal  Lab..  Mass. 
PRODUCTION  OF  TITANIUM  IN  AN  ARC   FURN- 
ACE, by  L.  D.  Jaffe  and  R.  K.  Pitler.  30  June  1950. 
21  p.    WAL  401/25. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  133936 

Watertown  Arsenal  Lab..  Mass. 
RETROGRESSION  OF  TEMPER  BRITTLENESS, 
by  L.  D.  Jaffe  and  D.  C.  Fuffum,  17  Apr  1950.    11  p. 
WAL  801/1-6. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127548 

Watertown  Arsenal  Lab..  Mass. 
SUPERCOOLING  CHARPY  SPECIMENS   FOR  THE 
STUDY  OF  TEMPER  BRITTLENESS.   (FIFTEENTH 
PARTIAL  REPORT  ON  TEMPER  BRITTLENESS), 
by  D.  C.  Buffum  and  F.  L.  Carr.  1  Aug  1950.    9  p.         , 
WAL  801/1-5.  I 

Order  from  LC  mi  $1.80,  ph  $1.80  PB  128239 

Watertown  Arsenal  Lab.,  Mass.  ' 

TEMPER  BRITTLENESS  OF  STEELS,  by  L.  D. 
Jaffe,  23  Sep  1949.    17  p.    14th  partial  report;  WAL 
801/1-4. 
Oder  from  LC  mi  $2.40.  ph  $3.30  PB  128953 

Watertown  Arsenal  Lab.,  Mass. 
A  TIME -TEMPERATURE  RELATIONSHIP   FOR 
RECRYSTALLIZATION  AND  GRAIN  GROWTH,  by 
F.  R.  Larson  and  J.  Salmas,  27  Apr  1953.    57  p. 
WALR  805/30. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128094 

Wright  Air  Development  Center,  Wright -Patterson 
Air  Force  Base,  Ohio. 
RATES  OF  MARTENSITE  REACTIONS  IN  METALS. 


by  E.  E.  Lahteenkorva  and  R.  F.  Bunshah,  Sep  1954. 

39  p.    WADC  TR  54-331.    AD-58598. 

Order  from  LC  mi  $3.00,  ph  $6.30  PB  130381 

Zapffe,  Carl  A.,  Baltimore,  Md. 
GAS -METAL  SYSTEMS  by  C.  A.  Zapffe  and  M.  M. 
Eckstein,  30  Sep  1953.    17  p.    Contr.  N6onr -25802. 
AD-28908. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128600 


Light  Metals 

Bureau  of  Mines,  Washington,  D.  C. 
ELECTRORE FINING  TITANIUM  METAL,  by  J.  R. 
Nettle,  and  D.  H.  Baker,  Jr.  and  others.    Feb  1957. 
46  p.    RI  5315. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129372 

LubricatiOT  Lab.,  Mass.  Inst.  Of  Tech.,  Cambridge. 
THE   FRICTIONAL  PROPERTIES  OF  TITANIUM 
AT  HIGH  TEMPERATURES.  ANNUAL  REPORT,  by 
E.  Rabinowicz  and  E.  P.  Kingsbury.  26  p.  Contr.  DA- 
19-202-ORD-3471. 
Order  from  LC  ml  $2.70,  ph  $4.80  PB  128167 

Period  1  July  1955-30  June  1956. 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
PROGRESS  IN  CASTING  OF  TITANIUM  AT  U.  S. 
NAVAL  ORDNANCE  TEST  STATION   FISCAL 
YEAR  1954.  by  J.  B.  LaBosky  and  D.  Veronda.  13 
May  1955.    21  p.    NOTS-119;  NAVORD  3495. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130042 

Watertown  Arsenal.  Mass. 
MINUTES  OF   FOURTH  MEETING  OF  PANE^  ON 
METHODS  OF  ANALYSIS  OF  THE  METALLURGI- 
CAL ADVISORY  COMMITTEE  ON  TITANIUM,   AT 
HOTEL  NEW  YORKER,  24-25  May  1956.    13  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128208 

Watertown  Arsenal  Lab.,  Mass. 
THERMODYNAMIC  ASPECTS  OF  THE  REDUC- 
TION OF    TITANIUM   TETRACHLORIDE  WITH 
HYDROGEN  (SECOND  PARTIAL  REPORT  ON  PRO- 
DUCTION OF  TITANIUM  IN  AN  ARC  FURNACE), 
by  T.  A.  Ferraro,  Jr.  and  F.  Marmo,  26  May  1952. 
28  p.    WALR  401/25-1. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127571 

Weaiherhead  Co.,  Cleveland,  Ohio. 
DEVELOPMENT  OF  A  METHOD  FOR  PRODUONG 
"AN"  OR   "MS"   FITTINGS   FROM  TITANIUM  BY 
THE  CORED  FORGING  PROCESS  FINAL  REPORT, 
by  William  S.  Allan  and  Steve  Kish,  24  June  1957.    91 
p.    Weatherhead  Engineering  Report  1017;  Contr. 
NOAS  55 -959 -F. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  129380 


Nonferrous  (except  Light)  Metals 

Westinghouse  Electric  Corp.,  East  Pittsburgh,  Pa. 
ROLLING  OF  HIGH-ALUMINUM  IRON  ALLOYS,  by 
K.  Foster  and  D.  Pavlovic,  Dec  1955.    24  p.    WADC 
TN  56-29;  Contr.  AF  33(616) -309. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130932 
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Wright  Air  Development  jCenter,  Wright -Patterson 

Air  Force  Base,  Ohio. 
EFFECT  OF  STRAIN  RAtE 
PROPERTIES  OF  SINGLE 
RIVETED  LAP  AND  BUTT 
Khnger,  Feb  1955.    13  p. 
AD-67338. 
Order  from  LC  mi  $2.40,  dh  $3.30 


ON  THE  STRENGTH 
\ND  MULTIPLE 
JOINTS,  by  Richard  F. 
WAEX:  TR-54-122. 


PB  130351 


Wright  Air  Development  Center,  Wright -Patterson 

Air  Force  Base,  Ohio. 
PROPERTIES  OF  XA78S  A  .UMINUM  ALLOY, 
SHEET,  PLATE  AND  EXTRUSIONS,  by  H.  W.  Zoel- 


ler  and  R.  E.  Wittman,  Feb 

54-119.    AD-91224 

Order  from  LC  mi  $6.00,  ph  $18.30 


1956.    Ill  p.    WADC  TR 


PB  130350 


Structural  Metallurgy  and  Corrosion 

Alabama  U.,  University. 
INTERCRYSTALLINE  CORROSION  OF  METALS 
IN  STEAM  BOILERS,  by  P.|a.  Akol'zin  and  G.  R. 
Uberman,  Oct  1957.    203  pJ   photos.    STS  25  8; 
Navships  T-630. 
Order  from  LC  mi  $9.30,  pi  $31.80 


PB  133871 


Translation  by  Lloyd  G.  Rol()bins  of  article  in 
Izdatel'stvo  Kommunal  'nogt)  Khozaistva  RSFSR 
(Communal  Economy  PubUshing  House  of  the  Russian 
Soviet  Federated  Sociahst  Repubhc)  Moscow,  1955, 
entitled  Mezhkristallitnaya  korroziya  metalla 
parovykh  kotlov. 

Battelle  Memorial  Inst.,  Clolumbus,  Ohio. 
RELATIONSHIP  BETWEEN  ISOTHERMAL  AND 
ANISOTHERMAL  NUCLEA'ION  CHARACTERISTICS 
OF  AU^TENITE  DECOMPO^TION  PRODUCTS,  by 
C.  R.  Simcoe.  A.  R.  Elsea  ahd  others.    Sep  1954. 
34  p.    WADC  TR -54-303;  R(pt  on  Contract  AF  33(616)- 
2025.    AD-55199. 
Order  from  LC  mi  $3.00,  pli  $6.30  PB  130378 


Hallam  R.  M.,  Co.,  Inc. 
DEVELOPMENT  OF  TECH1|4IQUES 
TION  OF  VCI   MATERIALS 
J.  C.  Roberts,  10  Apr  1956 
Contr.  DAI  19-059-504-ord( 
Order  from  LC  mi  $3.00,  pi 


Final  Narrative  Report. 


FOR  EVALUA- 
by  Kenneth  W.  Sherk  and 
33  p.    SA  TR  20-2308; 
t')-2231.    AD-98349. 
$6.30  PB  133891 


Institute  for  the  Study  of  F 

Salt  Lake  City. 
CORROSION  OF  COPPER 
Neldon  L.  Jansen  and  Milton 
1956.    58  p.    TR-18;  Contr. 
Order  from  LC  mi  $3.60,  pi 


IN 


ate  Processes  Utah  U., 


SULFURIC  ACID,  by 
E.  Wadsworth,  16  July 
N7-ONR-45103. 
$9.30  PB  127553 


Little  Arthur  B.,  Cambridge,  Mass. 
RNAL  REPORT  ON  CORRQSION  INHIBITING  MA- 
TERIALS AND  METHODS  fOR  MAGNESIUM 


30  p 


Contr.  NOAS  55-173-c; 


PB  130020 


ALLOYS,  22  Apr  1955 

HO  Mies.  16659. 

Order  from  LC  mi  $2.70,  plj  $4.80 

Material  Lab.,  New  York  IJaval  Shipyard, 

Brooklyn. 
EXTENT  OF  SORPTION  BY  RUBBER  PROPELLER 
SHAFT  COVERING  IMMERSED  IN  WATER  AND 


SEA  WATER  UTILIZING  RADIOISOTOPE  TRACER 
TECHNIQUES,  by  N.  Michael  and  B.  L.  Gilbert, 
Mar  1956.    26  p.    AD-109281.   Lab.  Proj.  5319-15. 
Order  from  LC  mi   $2.70,  ph  $4.80  PB  133621 

Naval  Gun  Factory,  Washington,  D.  C. 
HYDROGEN  EMBRITTLEMENT  OF  PHOSPHATE - 
COATED  PARTS  (SUSTAINED  STATIC  LOADING 
OF  V-NOTCHED  FS  4340  STEEL),  by  T.  J.  Capello, 
16  July  1956.    12  p.    Technical  Report  No.  NGF-T- 
35-56;   NAVORD  5183. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128215 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
STRESS -CORROSION  CRACKING  OF  STEEL  IN 
MOLTEN  ZINC,  by  W.  O.  Weimore  and  C.  C.  Wool- 
sey,  Jr.,  15  Nov.  1948.    15  p.    NOTS  TM-170; 
NAVORD  1050. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129644 

Rock  Island  Arsenal  Lab.,  Ill, 
INFRARED  ABSORPTION  SPECTRA  OF  PETRALA- 
TUM  TYPE  CORROSION  PRESERVATIVES,  by  R.  R. 
Freeman  and  L.  H.  Wagner,  27  Apr  1956.    28  p. 
RIAL  56-1175. 
Order  from  LC  mi  $2.70,  ph  $7.50  PB  128415 


'  I 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  ELECTROLYTIC  SEPARATION  OF  LITHIUM 
ISOTOPES  FROM  MOLTER  SALT,  by  J.  I.  Hoover 
and  G.  E.  Holloway,  2  Nov  1951.    8  p.    NRL  3997. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129427 

Stanford  U.,  Calif. 
ELECTROMAGNETIC  STRUCTURE  OF  THE  NEU- 
TRON, by  L.  I.  Schiff,  Feb  1958.    16  p.    Stanford 
Report  545-25;  AF  OSR  TN  58-123;  TR  25;  Contr. 
AF  18(600) -545. 
Order  from    LC  mi  $2.40,  ph  $3.30  PB  133800 


Elementary  Particles 

Boston  U.,  Mass. 
ANGULAR   DISTRIBUTION  OF  NEUTRONS   FROM 
AL27  (d.n)  Sl28,  by  A.  G.  Rubin,  1957.    29  p.    AF 
OSR  TN  57-446.    AD-136436. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129565 

Date  is  1957  or  later. 


Boston  U..  Mass. 
QUARTERLY  REPORT  NO.    16.  by  Fay  Ajzenberg- 
Selove,  et  al,  30  Sep  1957.    8  p.    AF  OSR  TN  57-68; 
Contr.  AF  18(600)997.    AD- 136596. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132121 
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Ecole  Normale  Superieure  (France). 
SPIN-ORBIT  COUPLING  AND  TENSOR   FORCES, 
by  Jancovici,  N.  D.  29  p.    Technical  Note  No.  4; 
AF  OSR  TN-57-492;  Contr.  AF  61(514)-1060. 
AD-136482. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130225 

Harvard  U.,  Cambridge,  Mass. 
PALYNOLOGICAL  STUDIES  OF  ORGANIC  SEDI- 
MENTS FROM  ICE  ISLAND  T-3  AND  OF  COATED 
SLIDES  EXPOSED  ON  T-3  AND  ELLESMERE 
ISLAND.   FINAL  REPORT,  by  Elso  S.  Barghoorn, 
30  June  1957.    30  p.    AF  CRC  TR  57-296;  Contr.  AF 
19(604)-1371.    AD-117255. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128957 

Maryland  U..  College  Park. 
CAUSALITY  AND  THE  DISPERSION  RELATION: 
S-MATRIX   FOR  KLEIN  GORDON  AND  DIRAC 
FIELD,  by  J.  M.  Knight  and  J.  S.  Toll,  Aug  1957. 
46  p.    U.  of  Maryland  Physics  Dept.  TR  87;  AF  OSR 
TN  57-552;  Contr.  AF  49(638) -24.     AD-136536. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130240 

New  York  U.  Coll.  of  Engineering,  N.  Y. 
HIGH-ALTITUDE  COSMIC  RAY  NEUTRON  INTEN- 
SITY  VARIATIONS  COSMIC  RAY  PROJECT 
TECHNICAL  REPORT,  by  Robert  K.  Soberman,  1 
July  1955.    1^  p.    Contr.  N6onr-279-T.O.  2. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  130845 

Paris  U.  (France). 
NUCLEON-ANTINUCLEON   FORCES  IN  THE  IN- 
TERMEDIATE COUPLING  THEORY,  by  M.  Levy  and 
E.  Normale,  N.  D.    53  p.    Technical  Note  No.  8. 
AF  OSR  TN  58-168;  Contr.  AF  61(514)-1060. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133798 

Date  is  1957  or  later. 


Purdue  U.,  Lafayette,  Ind. 
POlJVRIZATION  MEASUREMENTS  AND  THE  UNI- 
VERSAL FERMI  INTERACTION,  by  D.  C.  Peaslee, 
27  June  1957.    14  p.    AF  OSR  TN  57-389;  Contr. 
AF  18(600)-1579.    AD-132464. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132307 

Sarah  Mellon  Scaife  Radiation  Lab.,  U.  of 

Pittsburgh,  Pa. 
PRECISION  SCATTERING  OF  NUCLEAR  PARTI- 
CLES, by  Elizabeth  r*a ranger  and  Edward  Gerjuoy, 
Nov  1956.    107  p.    Contr.  N7onr -32505. 
Order  from  LC  mi  $5.70,  ph  $16.80  PB  130778 

Technical  Report  VII. 
Contents: 

1.  Helium  Excitation  Cross  Sections  Near  Threshold. 

2.  Deuteron— Induced  Reactions  in  Nitrogen  and 
Helium. 


Stanford  U.,  Cahf. 
DECAY  OF  K -MESONS  AS  A  TEST  OF  THE 
UNIVERSAL  FERMI  INTERACTION,  by  F. 
Zachariasen,  Mar  1958.    11  p.    Stanford  Report  545- 
28;  AF  OSR  TN-58-187;  Contr.  AF  18(600) -545. 
AD-152221. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133633 


Technical  Operations,  Inc.,  Arlington,  Mass. 
PENETRATION  OF  NEUTRONS  IN  AIR,  by  Samuel 
S.  Holland,  Jr.  and  Paul  1.  Richards,  Sep  1955.    119  p. 
AFSWC  TR  55-27;  Contr.  AF  29  (601)-178. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  133834 


Instruments  and  Installations 

Aero  Medical  Lab.,  Wri^t  Air  Development  Cen- 
ter, Wright -Patterson  Air  Force  Base,  Ohio. 
MINIMUM  ALLOWABLE  DIMENSIONS  FOR  CON- 
TROLS MOUNTED  ON  CONCENTRIC  SHAFTS,  by 
James  V.  Bradley  and  Norman  E.  Stump.    Dec  1955. 
48  p.    WADC  TR  55-355. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127658 

Air  Crew  Equipment  Lab.,  Naval  Air  Experimen- 
tal Station,  Philadelphia,  Pa. 
ELAPSED  TIME  CLOCKS,   OPTIMUM  PRESENTA- 
TION FOR  THE  EFFECTS  OF  DIFFERENT 
METHODS  OF  PRESENTATION  OF  TIME  INFOR- 
MATION ON  LEGIBILITY,  by  I.  Gaito,  25  May  1956. 
56  p.    NAMC-ACEL-271. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128729 

Air  Force  Cambridge  Research  Center,  Mass 
VARIATIONS  OF  ATMOSPHERIC  TRANSMiSSIVlTY 
AND  CLOUD  HEIGHT  AT  NEWARK,  by  Wilham  C. 
Morton  and  Thomas  O.  Haig,  Jan  1958.    43  p.    GRD 
SG-91;  AFCRC-TN-57-613.    AD-146768. 
Order  from  LC  mi  $3.30,  ph  !«!7.80  PB  133628 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
U-CENTERED  ALKALI  HALIDE  DOSIMETERS 
FOR  DETECTION  OF  INIZING  RADIATIONS  (U), 
by  Paul  Goldberg,  27  May  1957.    14  p.    CWLR  2128. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129336 

Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech.,  Cambridge. 
PREPARATION  OF  LARGE  PLASTIC  SCINTILLA- 
TORS, by  George  W.  Clark  and  Frank  Scherb,  15 
Sep  1956.    21  p.    TR-69;  Contr.  Nonr-1841(16). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130464 

Laval  U.  (Canada). 
SPECTRUM  OF  L  AUGER  ELECTRONS   FROM 
8iTl208  AND  83Bi2i2,  by  C.  Geoffrion  and  G. 
Nadeau.l  June  1957.    15  p.    AF  OSR  TN  57-607; 
Contr.  AF  18(600) -1574. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132156 

Material  Lab.,  New  York  Naval  Shipyard, 

Brooklyn. 
DESIGN  AND  EVALUATION  OR   PROTECTIVE  CON- 
TAINER  FOR  UNDERWATER  OPERATION  OF 
QUARTZ-FIBER  DOSIMETERS,  by  A.  C.  Clark  and 
J.  LaRocca,  12  Apr  1956.    11  p.    Proj  5115-5.21. 
AD-111729. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133762 

Naval  Air  Test  Center,  Patuxent  River,  Md. 
AIRCRAFT  PLASTIC  INSTRUMENT  LIGHTING 
PANELS  AND  INDIVIDUAL  LIGHTING  RXTURES, 
13  July  1956.    17  p.    Project  EL  52021;  ET  311-147. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127861 
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Naval  Research  Lab.,  Washington,  D.  C. 
BATTERY-OPERATED  PORTABLE  READER    FOR 
RADIOPHOTO-LUMINESCEPilT  GLASS  DOSIMETER, 
by  Clifford  C.  Klick,  28  Sep  i95L    6  p.    NRL  3878. 
Order  from  LC  mi  IL80,  ph  «L80  PB  129425 

Naval  Research  Lab.,  Washington,  D.  C. 
THE  DISCHARGE  MECHANISM  OF  SELF-QUENCH- 
ING G-M  COUNTERS,  by  S.H.  Uebson  and  I.  H. 
Blifford,  May  1947.    21  p.    NkL  N-3079. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129416 

School  of  Aviation  MedicirJe,  Randolph  Air  Force 

Base,  Tex.  1 

AN  AIRBORNE  DOSIMETRY^  LABORATORY,  by 
John  E.  Pickering  and  John  MJ,  Talbot,  Jan  1951.    19  p. 
AF  SAM  Proj.-21-44-001  Report  1. 
Order  from  LC  mi  $2.40,  ph 


*3.30 


PB  132421 


School  of  Aviation  Medicine,  Randolph  Air  Force 
Base,  Tex. 

CONVERSION  OF  CARBON -M  SAMPLES  TO  BEN- 
ZOIC ACID  FOR  COUNTINCi  IN  A   LIQUID  SCINTIL- 
LATION COUNTER,  by  Robert  M.  Dowben,  June  1957. 
3  p.  AF  SAM  R57-102. 
Order  from  LC  mi  $1.80,  ph 


$1.80 


PB  129387 


School  of  Aviation  Medicim?,  Randolph  Air  Force 
Base,  Tex. 

DEVELOPMENT  OF  A   GERMANIUM  CRYSTAL 
DOSIMETER,  by  Benedict  Ca^sen  and  Valerie  Burkig 
May  1957.    9  p.    AF  SAM  57^90. 
Order  from  LC  mi  $1.80,  ph|$1.80  PB  132263 

Sperry  Gyroscope  Co.,  Griat  Neck,  N.  Y. 
AN  OPERATIONAL   FLIGHT!  EVALUATION  OF  AN 
APPROACH  ZONE  SLANT  VISIBILITY  MEASURING 
SYSTEM,  by  Theodore  Gold  ^nd  Erving  Peterson, 
May  1957.    197  p.    Sperry  Rebori  3245-4079.    AF 
CRC  TR -57269;  Contr.  AF  if (604) -1372. 
AD-117179. 
Order  from  LC  mi  $8,70,  ph 


Sperry  Gyroscope  Co.,  Great  Neck,  N.  Y. 


$30.30 


PB  129589 


AN  OPERATIONAL  FLIGHT  EVALUATION  OF  AN 
APPROACH  ZONE  SLANT  VISIBILITY  MEASURING 
SYSTEM.  SUMMARY  REPORT,  by  Theodore  Gold 
and  Erving  Petersc»i,  May  19^7. 
port  3245-4080.  AFCRC  TR 
19(604)-1372.  AD-117180. 
Order    from  LC  mi  $3.60,  ph 


Utah  U..  Salt  Lake  City. 
ELECTRON  DENSITIES  OF  [THE  IONOSPHERE, 
LTTI  LI-ZING  HIGH -ALTITUDE    ROCKETS,  by  Doran 
J.  Baker,  Dec  1956.    93  p.    Afj  CRC  TN  57-465; 
Contr.  AF  19(604) -384.    AD-] 
Order  from  LC  mi  $5.40,  ph  ]$  15.30  PB  129378 


54  p.    Sperry  Re' 
57-270;  Contr.  AF 


$9.30 


PB  129590 


Victoreen  Instrument  Co.,  tleveland,  Ohio. 
RESEARCH  AND  DEVELOPMENT  OF  PHOTOCON- 
DUCTIVE  DOSE  RATE  INDICATOR    FOR  IONIZING 
RADIATIONS,  by  Lewis  E.  Hcllander.  Jr.,  30  Jan 
1956.    27  p.    Quarterly  progr;ss  rept.  No.  1;  Contr. 
DA  36-039 -SC -70 150. 
Order  from  LC  mi  $2.70,  ph  |$4.80  PB  129379 


Victoreen  Instrument  Co.,  Cleveland,  Ohio. 
RESEARCH  AND  DEVELOPMENT  OF  PHOTOCON- 
DUCTIVE  DOSE  RATE  INDICATOR   FOR    IONIZING 
RADIATIONS,  by  Lewis  E.  Hollander.  Jr.,  1  Feb 
1956  to  30  Apr  1956.    35  p.    Quarterly  progress 
rept.  No.  2;  Contr.  DA  36 -039 -SC -701 50. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130782 

Victoreen  Instrument  Co..  Cleveland,  Ohio, 
RESEARCH  AND  DEVELOPMENT  OF  PHOTOCON- 
DUCTIVE  DOSE  RATE  INDICATOR   FOR  IONIZING 
RADIATIONS,  by  Lewis  E,  Hollander,  Jr..  1  May  1956 
to  31  July  1956.    59  p.    Quarterly  progress  rept.  No. 
3;  Contr.  DA  36-039 -SC -70 150. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130781 

Victoreen  Instrument  Co.,  Cleveland,  Ohio 
RESEARCH  AND  DEVELOPMENT  OF  PHOTOCON- 
DUCTIVE  DOSE  RATE  INDICATOR   FOR  IONIZING 
RADIATIONS,  by  Lewis  E.  Hollander.  Jr..  30  Nov 
1956,    66  p.    Final  Progress  rept.    Contr.  DA  36-039- 

Order  from  LC  mi  $3.90,  ph  $10.80  PB  130780 


Nuclear  Engineering  and  Power 

Aerojet -General  Corp.,  Azusa.  Calif. 
A   VERSATILE.    1000-CURIE  COBALT-60  GAMMA 
RAY  SOURCE,  by  E.  Hormats  and  G,  Moe,  July  1956. 
40  p.    AFOSR  TN-56-339;  Contr.    AF  18(600)-1216. 
AD-95215, 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128171 

Bartol  Research  Foundation,  Franklin  Inst,, 

Swarthmore,  Pa. 
SIXTH  ANNUAL  REPORT,  by  W.  F.  G.  Swann.  el  al. 
30  Sep  1956.    178  p.    Contr.  N60RI-144. 
Order  from  LC  mi  $8.10,  ph  $27.30  PB  129949 

Contents: 
I.    Nuclear  physics. 

A.  Radioactivity. 

B.  Resonance  Fluorescence  with  Gamma  Rays  from 
charged  Particle  reactions. 

C.  The  Mass  — Energy  relation  in  Quantum  theory. 
n.    Cosmic  Rays. 

A.  Sea -Going  Cosmic -Ray  Laboratory. 

B.  Emulsion  studies. 

Brandeis  U.,  Waltham,  Mass. 
ON  THE  STATISTICAL  THEORY  OF  MANY- 
ELECTRON  SYSTEMS.  I.,  by  Sidney  Golden.  1  July 
1956.    41  p.    Tech.  Report  No.  1.    Contr.  Nonr 
1677(01).  -' 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  127646 

Carnegie  Inst,  of  Tech..  Pittsburgh,  Pa. 
INVESTIGATION  OF  REFLECTION  SCATTERING 
AND  DIFFRACTION  OF  MOLECULES  BY  SOLID 
SURFACE,  by  Dr.  Paul  M.  Marcus,  7  Sep  1956.    11  p. 
For  period  ending  30  Sep  1955.    Contr.  N7ONR-303. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128405 
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Cornell  U.,  Ithaca,  N.  Y. 
A  PULSED  X-RAY  METHOD  FOR  THE  MEASURE- 
MENT OF  THE  MOBIUTIES  OF  ELECTRONS  AND 
HOLES  IN  CRYSTALLINE  SILVER  CHLORIDE,  by 
Martin  S.  Werman.  15  Sep  1956.    48  p.  Contr.  NONR- 
401(16). 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128502 

David  Taylor  Model  Basin,  Washington,  D.  C. 
FLEXIBLE  TRANSPORT  THEORY  ROUTINES   FOR 
NUCLEAR  REACTOR  DESIGN,  by  Erwin  H.  Bareiss. 
Dec  1956.    75  p.    DTMB  1030. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  129530 

David  Taylor  Model  Basin,  Washington,  D.  C. 
NUCLEAR  REACTOR  CALCULATIONS  AT  DAVID 
TAYLOR  MODEL  BASIN,  by  Erwin  H.  Bareiss,  Feb 
1957.    32  p.    DTMB  1101. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132009 

Ecole  Normale  Superieure  (France). 
EFFECTS  OF  PROTON  CORRELATIONS  ON  THE 
SCATTERING  OF  HIGH  ENERGY  ELECTRONS 
FROM  NUCLEI,  by  L.  I.  Schiff.  N.  D.    16  p.    Tech. 
note  No.  1.    AFOSR  TN-57-248;  Contr.  AF  61(514)- 
1061.    AD-126546. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128175 

Ecole  Normale  Superieure  (France). 
NON-LOCAL  SEPARABLE  INTER -ACTION  AND 
COLLISION  MATRIX,  by  M.  Gourdin  and  A.  Martin, 
N.  D.    29  p.    Technical  Note  No.  2.    AF  OSR  TN-57- 
491;  Contr.  AF  61(514)-1060.    AD-136481. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130224 

Ecole  Normale  Superieure  (France). 
SPIN -ORBIT  COUPLING  AND  TENSOR   FORCES,  by 
B.  Janocovici,  N.  D.    4  p.   Technical  Note  3.    Date  is 
1957  or  later.    AF  OSR  TN  55-508;  Contr.  AF 
61(514) -1060.    AD-1364Q5. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130233 

Ecole  Normale  Superieure  (France). 
THEORY  OF  HIGH -ENERGY  POTENTIAL 
SCATTERING,  by  D.  S.  Saxon  and  L.  I.  Schiff,  N.  D. 
17  p.    Technical  Note  No.  5.    Date  is  1956  or  later. 
AF  OSR  TN  57-509;  Contr.  AF  61  (514) -1061. 
AD- 136494. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130232 

Enrico  Fermi  Inst,  for  Nuclear  Studies,  U.  of 

Chicago,  111. 
RADIOCHEMICAL  RESEARCHES,  by  E.  A.  Martell, 
31  Aug  1956.    30  p.    Final  Report.    AF  OSR  TR  56- 
35;  Contr.  AF  18(600) -663.    AD-96501. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128173 

Contents: 
Reaction  Rates  for  Slow  Reactions. 
Hot  Atom  Chemistry  of  Radiocarbon. 
Negative  Pi  Meson  Activation  of  Silver. 

Escher  Wyss  and  Cie.,  Zurich  (Switzerland). 
HELIUM  COMPRESSOR  DESIGN,  by  R.  Tognoni,  21 
July  1957.    53  p.    Vol  X  TN  6  EW  Report  SP-AK-57- 
042;  AF  OSR  TR  58-34;  Contr.  AF  61(514) -985. 
AD-152243. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  133668 


Harvard  Coll.  Observatory,  Cambridge,  Mass. 
CALCULATIONS  ON  THE  AVERAGE  POWER 
SPECTRUM  OF  THE  CAMBRIDGE  ELECTRON 
ACCELERATOR.   "CHOPPER"  TRANSMISSION 
STUDIES,  by  D.  H.  Tomboulian  and  D.  E.  Bedo, 
Jan  1958.    13  p.    AFCRC  TN-58-242;  Contr.  AF 
19(122)-482.    AD-152477. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133626 

High  Energy  Physics  Lab.,  Stanford  U.,  Calif. 
RESEARCH  ON  ELECTRON  SCATTERING  AND 
NUCLEAR  STRUCTURE,  by  R.  Hofstadter.  July 
1956.    61  p.    AF  OSR  TR-57-34-HEPL  122;  Contr, 
AF  18(600)646.    AD-126543. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129948 

Illinois  U.,  Urbana. 
INVESTIGATION  OF  THE  FIELD  MODULATION 
PRODUCED  BY   FLAT  SPIRAL  SHIMS  IN  A 
CYCLOTRON  MAGNET,  by  V.  Bluemel  and  J.  B. 
Carroll.  1956  or  later.    26  p.    TR  2;  Ccxitr.  Nonr 
1834(05). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128003 

Illinois  U.,  Urbana. 
THE  RADIAL  STABILITY  OF  ORBITS  IN  A  SPIRAL 
RIDGE  CYCLOTRON,  by  Peter  Stahelin.  1938  or 
later.    33  p.    Contr.  NONR   1834(05). 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128064 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
A   VARIATIONAL  CALCULATION  OF  THE 
SCATTERING  CROSS  SECTION   FOR   NEARLY 
ZERO-ENERGY   ELECTRONS  BY  HYDROGEN 
ATOMS,  by  Howard  Greenberg  and  Sidney  Borowitz, 
Apr  1957.    55  p.    CX -29  AFCRC  TN-57-482;  Contr. 
AF  19(604) -1705.    AD-117246. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  128762 

Laboratory  for  Insulation  Research,  Mass.    Inst.. 

of  Tech.,  Cambridge. 
SINGULAR  POTENTIALS  IN  QUANTUM     MECHAN- 
ICS, by  F.   L.  Scarf.  June  1956.    50  p.    TR   109; 
Contr.  N5  ori-07801;  Contr.  Nonr-I841(10). 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127168 

Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech..  Cambridge. 
EAST-WEST  ASYMMETRY  OF  POSITIVE  AND 
NEGATIVE  MEASONS,  by  Frank  B.  Harris,  Jr.  15 
Dec  1955.    63  p.    TR  67;  Contr.  N5ORI)07806. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  127057 

Martin,  Glenn  L..  Co..  Baltimore,  Md. 
NUCLEAR   RADIATION  HEATING,  by  B.  L.  Byrum 
and  J.  A.  Bigger -Staff,  Jan  1956.    54  p.    ER  8018; 
Contr.  NONR -1612(00). 
Order  from  LC  mi  $3.60,  ph  .^9.30  PB  129951 

Minnesota  U.,  Minneapolis. 
FINAL  REPORT  RE  N60NR -24603,  by  Edward  P. 
Ney,  14  Sep  1950.    7  p. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128506 

Written  as  a  letter  with  3-page  enclosure:  "List  of 
Publications  under  Contract  N6onr -24603;"  and  one- 
page,  headed  "Graduate  Degrees  Granted." 
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Pennsylvania  State  U.,  Uijiversity  Park. 


PHOTOPROTONS  FROM  B< 

and  A.  K.  Mann,  1  Sep  1956, 

551(17). 

Order  from  LC  mi  $3.00,  dh  $6.30 


C,  and  O,  by  L.  Cohen 
33  p.    Contr.  NONR 


PB  128565 


Pennsylvania  U.,  Philadebhia. 
A   DERIVATION  OF  A   COMPLETE  SET  OF  DIS- 
PERSION RELATIONS  AND)  AN   EXAMINATION  OF 
THEIR  PHYSICAL  CONTENT,  by  R.  E.  Norton, 
June  1957.    96  p.    Tech.  not?  No.  8.    AF  OSR  TN-57- 
309.    Contr.  AF  18(603) -60.    AD-132380. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128419 


Purdue  U.,  Lafayette,  Ind 
PHOTOPRODUCriON  OF  K 
NUCLEONS,  by  Masarki 
Moravesik,  N.  D.    28  p.    A 
18(600)-1579.    AD-126544. 
Order  from  LC  mi  $2.70,  ph  $4.80 


MESONS  FROM  SINGLE 
Kajivaguchi  and  Michael  J, 
OSR  TN  57-246;  Contr. 

PB  128249 


Date  is  1955  or  later. 


School  of  Aviation  Medici 

Base,  Tex. 
CHEMICAL  SYSTEMS   FOR 
OF  PENETRATING  RADIAtlONS 
May  1957.    39  p.    AF  SAM 
Order  from  LC  mi  $3.00,  pi 


1  le,  Randolph  Air  Force 


■7 


Stanford  U.,  Calif. 
CENTER -OF -MASS  MOTIOlfJ 
SYSTEMS,  by  G.  Gartenhaus 
1957.    39  p.   TR  23;  Contr 
TN-57-184. 
Order  from  LC  mi  $3.00,  ph 


/F 


Stanford  U.,  Calif. 
A  HIGH  LINEAR  ENERGY 
TOR,  by  R.  B.  Neal,  Feb  195 
Contr.  N6onr-25116.    AD-13 
Order  from  LC  mi  $11.10, 


Pi 


Waiertown  Arsenal  Lab.,  Hlass. 
EXTINCTION  EFFECTS  IN 
MISSION  OF  POLYCRIPTAL 
Weiss,  11  Feb  1952.    15  p 
Order  from  LC  mi  $2.40,  ph 


Wisconsin  U.,  Madison. 
FINAL  REPORT,  THEORET 
SICS  GROUP,  N.  D.    12  p. 
Order  1;  Contr.  N6ori-44, 
AD-721888. 
Order  from  LC  mi  $2.40,  ph 

Date  is  1955  or  later. 


Yale  U.,  New  Haven,  Conn. 
INFORMATION  OBTAINABLL 
OF     U+  AND  ASYMMETRY 
EXPERIMENTS,  by  G.  Breit 
Mar  1957.    12  p.    AF  OSR 
18(600)771  and  AF  18(600)-1 
Order  from  LC  mi  $2.40,  ph 


T!J 


THE  MEASUREMENT 
,  by  S.  C.  Sigoloff, 
86. 
$6.30  PB  130061 


IN  MANY -PARTICLE 
and  C.  Schwartz,  Apr 
-  18(600) -545.    AFOSR 


$6.30 


PB  127703 


ELECTRON  ACCELERA- 
.    408  p.    NLR   185; 
42. 
$62.10  PB  130640 


NEUTRON  TRANS- 
JNE  MEDIA,  by  R.  J. 
WAL  154/24. 
$3.30  PB  127549 


CAL  NUCLEAR  PHY- 
C6ntr.  N6ori-97  Task 
Tajsk  Order  16. 


$3.30 


PB  127179 


ON  POLARIZATION 
10 F  E     IN  MUONIUM 
V.  W.  Hughes.  13 
57-117;  Contrs.  AF 
AD-120470. 


and 


565 


$3.30 


PB  127165 


Nuclear  Reactions 

Boston  U..  Mass. 
NEUTRONS  FROM  THE  He^  BOMBARDMENT  OF 
B^O,  by  F.  Ajzenberg-Selove  and  M.  L.  Bullock,  1957 

24  p.    Contr.  AF  18(600) -997.  AFOSR  TN-57-445- 

AD-136435. 

Order  from  LC  mi  $2.70.  ph  $4.80  PB  129564 

Catholic  U.  of  America.  Washington.  D.  C. 
A  MOLECULAR  ORBIT  STUDY  OF  Be^.  by  Robert 
D.  Cloney  and  John  S.  Dooling,  1  Sep  1957.    28  p. 
Technical  Note  No.  2.    AFOSR  TN-57-507;  Contr 
AF  18(600)-1537. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130231 

Johns  Hopkins  U..  Baltimore.  Md. 
NUCLEAR   MAGNETIC  RESONANCE  STUDY  OF 
THE  B2D6-BH9  EXCHANGE  REACTION,  by  W.  S. 
Koski  and  J.  J.  Kaufman.  Oct  1956.    13  p.    AFOSR  TN 
56-494  TN  4;  Contr.  AF  18(600)-1526.  AD-110308. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127752 

Ohio  State  U.  Research  Foundaticxi.  Columbus. 
CHARGE  DISTRIBUTION  AND  CHARACTERISTIC 
TEMPERATURE  OF  METALIC  LITHIUM   FROM 
X-RAY  SCATTERING  AT  3000  AND  100°  K,  by 
P.  L.  Splitstone  and  P.  M.  Harris,  Apr  1956.    31  p. 
Tech.  Report  No.  1;  AFOSR  TN  56-235;  Contr.  AF 
18(600) -769.    AD-88355. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129496 

Pennsylvania  State  U.,  University  Park. 
A  PRECISE  CORRELATION  OF  NUCLEAR  MAG- 
NETIC SHEILDING  IN  M-AND  P-  SUBSTITUTED 
FLUOROBENZENES  BY  INDUCTIVE  AND  RE- 
SONANCE PARAMETERS   FROM  REACTIVITY,  by 
R.  W.  Taft.  Nov  1956.    18  p.    Contr.  Nonr  565(05). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130669 

Radioactivity 

Chemical  Warfare  Lab..  Army  Chemical  Center, 
Md. 

DESCRIPTION  OF  AERIAL  RADIOLOGICAL  SUR- 
VEY METHODS,  by  J.  P.  Johnson  and  Manfred 
Morgenthan  Oct  1957.    15  p.    CWLR  2174. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133889 

Naval  Research  Lab..  Washington.  D.  C. 
AIRBORNE  DUAL-CHANNEL  RADIATION  DETEC- 
TION SYSTEM,  by  F.  M.  Gager  and  G.  K.  Jensen 
25  Aug  1948.    28  p.    NRL  P-3339. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129295 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 

Apparel 

Army  Medical  Research  Lab..  Fort  Knox  Ky. 
CLINICAL  EFFECTS  OF  INSULATED  RUBBER 
BOOT  WEAR  IN  AMBIENT  AIR  TEiMPERATURES 
30  TO  60°  F,  by  F.  J.  Haddy  and  J.  Scott.  14  Sep 
1956.    20  p.    AMRL  254.     - 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128386 


Navy  Experimental  Diving  Unit.  Naval  Gun  Factory, 

Washington.  D.  C. 
FLORIKAN  HELIUM-OXYGEN  GAS  MIXING 
METHODS,  by  F.  H.  Munger,  16  Aug  1957.    16  p. 
RR  258. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129884 

Quartermaster  Research  and  Development  Center, 

Natick,  Mass. 
DIMENSION  OF  THE  LOWER  LIMIT  OF  GLOVED 
HAND  SIZE,  by  John  L.  Kobnck,  Feb.  1957.    198  p. 
EPS -43. 
Order  from  LC  mi  $8.70,  ph  $30.30  PB  130715 

Quartermaster  Research  and  Development 

Center.  Natick.  Mass. 
EFFECTS  OF  CLOTHING  ON  RANGE  OF  MOTION 
IN  THE  ARM  AND  SHOULDER  GIRDLE,  by  Chris- 
tine Nicoloff.  June  1957.    36  p.    EP-49. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  132439 

Quartermaster  Research  and  Development 

Center,  Natick,  Mass. 
QUARTERMASTER  HUMAN  ENGINEERING  HAND- 
BOOK SERIES:  IV.  DIMENSIONS  OF  THE  LOWER 
LIMIT  OF  BODY  SIZE  OF  THE  ARCTIC  SOLDIER. 
by  James  L.  Kolrick,  Apr  1957.    49  p.    EP-51. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  132438 

Talon,  Inc.,  Meadville.  Pa. 
NYLON  SLIDE-FASTENER  DEVELOPMENT,  by 
L.  M.  Dorman,  Oct  1953.    51  p.    WADC  TR  53-392; 
Contr.  A F  33(038) -8944.    AD-22064. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  133700 

Wright  Air  Development  Center.  Wright -Patterson 

Air  Force  Base.  Ohio. 
EFFECT  OF  WATER   CONTENT  AND  COMPRES- 
SION ON  THERMAL  INSULATION  OF  CLOTHING, 
by  John  F.  Hall,  Jr.,  and  Johannes  W.  Polte.  Oct 
1955.    28  p.    WADC  TR  55-356;    AD-99563. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  130359 


PHYSICS 


Acoustics 

Acoustics  Lab.,  Mass  Inst,  of  Tech.,  Cambridge. 
QUARTERLY  REPORT.  JULY -SEPTEMBER   1956, 
J.  Doty,  Ed.  27  p. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128696 

Acoustics  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
QUARTERLY  REPORT,  JANUARY-MARCH  1957.  by 
Heinz,  J.  M..  Rubin,  E.  R.,  et  al,  1957.  25  p.  AF  CRC 
TN  57-399;  Contr.  AF  19(604)-061.  AD  117117. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129523 

Armed  Forces-NRC  Committee  on  Hearing  and 

Bio-Acoustics,  Washington,  D.  C. 
EVALUATION  OF  METHODS  FOR  REDUCING 
NOISE  FROM  JET  ENGINES  IN  FLIGHT.  PRE- 
PARED BY  WORKING  GROUP  NO.  24,  by  T.  L.  K. 
SmuU,  Chairman,  L.  L.  Beranek,  May  1956.  6  p. 
CHABA  memorandum  Report  No.  1;  Contr.  NONR- 
1151(01). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128091 


Armour  Research  Foundation,  Chicago,  111. 
EXCESS  NOISE  IN  SEMICONDUCTORS,  by  J.  I. 
Brophy.  N.  D.  69  p.  Contr.  Nonr  1800-(00> 
Order  from  LC  mi  $3.90,  ph  $10.8U  PB  130344 

Bolt,  Beranek,  and  Newman,  Cambridge,  Mass. 
ACOUSTICAL  ANALYSIS  OF  THE  PROPOSED  BIO- 
ACOUSTICS  FACILITY.  AERO  MEDICAL  LABORA- 
TORY, WRIGHT- PATTERSON  AIR   FORCE  BASE, 
by  Jack  B.  C.  Purcell,  May  1955.  76  p. 
WADC  TR-55-154;  Contr.  AF  33(616)  5151. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128140 

Boston  U.,  Mass. 
ULTRASONIC  PROPAGATION  IN  LIQUID  AMMONIA 
AND  AMMONIA  SOLUTIONS  OF  SODIUM  BROMIDE 
SODIUM  IODIDE,  LITHIUM  AND  SODIUM  METAL, 
by  E.  J.  Zdanuk  and  L.  V.  Caulter,  July  1956.  56  p. 
Contr.  DA-020-ORD-2607. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  130910 

Electronics  Research  Lab.,  Northeastern  U., 

Boston,  Mass. 
A  STUDIO  FOR  LISTENING  TESTS,  by  Ladislav 
Dolansky,  30  Aug  1957.  29  p.  AF  CRC  TN  57-766; 
Contr.  AF- 19(604) -2198.  AD  133706. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  132351 

Naval  Engineering  Experiment  Station,  Annapolis. 

Md. 
ACOUSTIC  POWER -LEVEL  DETERMINATION  FOR 
MACHINERY  IN  HARD  AND  SEMI-HARD  ROOMS, 
by  C.  E.  Rakes  and  J.  E.  Kaune.  24  Feb  1956.  33  p. 
EES  050016. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130412 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
DEVELOPMENT  OF  A  VELOCITY  HYDROPHONE, 
by  C.  B.  Leslie,  4  Nov  1955.    27  p.  NAVORD  4122. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130735 

Pennsylvania  State  U.,  University  Park. 
THE  PENN  STATE  ANECHOIC  CHAMBER.  Robert 
L.  Berger  and  Eugene  Ackerman,  Nov  1954.   31  p. 
WADC  TR  54-400;  Contr.  AF  33(038) -786. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129571 

Philips  Labs.,  Inc.,  Irvington-on-Hudson,  N.  Y. 
RESEARCH  ON  NOISE  IN  HIGH-POWERED 
KLYSTRONS,  William  R.  Atkinson,  31  Mar  1957.   36 
p.  Technical  Report  114.  AF  OSR  TN-57-211;  Contr. 
AF  18(603)- 33.  AD  126508 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128816 

Purdue  Research  Foundation,  Lafayette,  Ind. 
FEASIBILITY  OF  BUILDING  HIGH  POWER  PULSE 
NOISE  GENERATORS  FOR  THE  FREQUENCY 
RANGE  FROM  3000  to  12400  MEGACYCLES,  by 
R.  H.  George,  21  May  1956.   16  p.  Contr.  AF  30  (602)- 
402;  RADC  TN-56-289.  AD  97728. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130429 

Purdue  Research  Foundation,  Lafayette,  Ind. 
MEASUREMENT  OF  THE  POWER  OUTPUT  OF 
PULSE  NOISE  GENERATORS.  R.  H.  George  and  H.  J. 
Heim,  30  Apr  1956.  55  p.  Scientific  rept.  no.  2; 
RADC  TR-56-270;  Contr.  AF  30(602)-402. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  130198 


128 


129 


Signal  Corps  Engineerirg  Labs.,  Fort  Monmouth, 

N.J. 

AMPLITUDE  DISTRIBL/riON  OF  RECEIVER  NOISE 
AFTER  DETECTION  AND  FILTERING,  by  A.  E. 
Bailey  and  L.  M.  Sarlo,  6  July  1956.   14  p.  TM  1814 
Order  from  LC  mi  $2.40.  |ph  $3.J0  PB  130899 


Wright  Air  Development 

Air  Force  Base,  Ohio. 
THEORY  AND  PROCEDUI 
CELL  CHARACTERISTICS 
CELL  TEST  SET  ANUSlJl 
Klinger,  Oct  1955.  106  p. 
AD  8863^.. 
Order  from  LC  mi  $5.70,  bh  $16.80 


Center  Wright- Patterson 

ES  FOR  DETERMINING 
WITH  THE  INFRARED 
■42(XA-1),  byG.  A. 
WAIDC  TR   55-178. 

PB  133923 


Elecfrlcify  and  Magnetism 

Batielle  Memorial  Inst.,  Columbus,  Ohio 
EVALUATION  OF  TRANSIORT  INTEGRALS  FOR 
MIXED  SCATTERING  ANC    APPLICATION  TO 
GALVANOMAGNETIC  EFFECTS,  by  A.  C.  Beer   et 
al,  15  Mar  1957.   28  p.  AFCSR  TN  57-87;  Contr. 
AF   18(600) -1547.  AD  1204  J5. 
Order  from  LC  mi  $2.70.  pjfi  $4.80  PB  127500 


Diamond  Ordnance  Fuze 
NOTE  ON  THE  MAGNETI(f 
TION  IN  AN  ANISOTROPIC 
J.  E.  Tompkins,  31  Jan  1957 
Order  from  LC  mi  $1.80,  ph 


Engineering  Research  Ins  .,  U.  of  Michigan.  Ann 

Arbor. 
REVERSIBLE  PROPERTIES 
LINE   FERROMAGNETS-II. 


.abs.,  Washington.  D.  C. 
FIELD  CONFIGURA- 
FERRITE  SPHERE,  by 
8  p.  TR  425. 
$1.80  PB  130936 


OF  POLYCRYSTAL 
EXPERIMENTAL 


VARIATION  OF  THE  REVERSIBLE  SUSCEPTIBIL 
ITY  AND  Q  WITH  MAGNE'^ 
Grimes,  May  1957.   26  p.  Al" 


2495-TR  2;   Contr.  AF   18  (6 33) -8.  AD  126506 
Order  from  LC  mi  $2.70,  ph  $4.80  PB 


Enrico  Fermi  Inst,  for  Nu 

Chicago,  111. 
MAGNETIC  SUSCEPTIBILIT 
AND  URANIUM  (111)   CHLOR|IDES 
and  Clyde  A.  Hutchison,  Jr 
020(27).  1956.  21  p. 
Order  from  LC  mi  $2.70.  ph 


PB  128163 

;lear  Studies,  U.  of 

ES  OF  URANIUM  (V) 
,  by  Paul  Handler 
iept.  on  Contract  N6or- 


for  Nuc  ear  Studies.  U.  of 


AND 


Enrico  Fermi  Inst 

Chicago.  III. 
PARAMAGNETIC  RESONANC|e 
URANIUM  (III)   CHLORIDE 
SHN  MAGNETIC  DIPOLE  M<)MENT 
TRIG  QUADRUPOLE  MOMEIfT 
Paul  B.  Dorain  and  Clyde  A 
Contract  N6ori- 020(27),    1956 
Order  from  LC  mi  $2.40,  ph 


Ksa 


General  Ceramics  Corp.. 
FERRITE  DEVELOPMENT,  by 
Harry  F.  Remde,  etc.,  31  Mai 
port;   Contr.  DA-36-039-SC-5)773 
Order  from  LC  mi  $3.00,  ph  {6.30 


IZATION,  by  D.  M. 
OSR  TN  57-209;   ERI 


$4.80 


PB  128258 


ABSORPTION  IN 
THE  NUCLEAR 
AND  ELEC- 
OF  URANIUM,  by 
Futchison.  Rept.  on 
12  p. 
3.30  PB  130777 


S. 


sbey,  N.  J. 
E.  Albers-Schoenberg, 
1956.   36  p.   Final  Re- 


PB  128191 


Indiana  Steel  Products  Co.,  Valparaiso. 
EFFECTS  OF  TEMPERATURE  VARIATIONS  ON 
THE  REMANENCE  OF  PERMANENT  MAGNETS   by 
R.  K.  Tenzer,  Aug  1956.    15  p.  WADC  TN-56-276' 
Contr.  23(616)  267.  AD  110480. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129491 

Indiana  Steel  Products  Co..  Valparaiso. 
MAGNETROSTRICTION  MEASUREMENTS  ON 
ALNICO  5,  by  R.  K.  Tenzer.  Aug  1956.  7  p.  WADC 
TN-56-277;   Contr.  AF33(616)-267.  AD  110481 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  129492 

Indiana  Steel  Products  Co..  Valparaiso 
A  SIMPLE  METHOD  FOR   CALCULATING  LEAK- 
AGE FACTORS  IN  MAGNETIC  CIRCUITS  WITH 
PERMANENT  MAGNETS,  by  R.  K.  Tenzer,  July  1956 
a  p.  WADC  TN-56-275;  Contr.  AF33(616  -267 
AD  110479. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  129490 

Institute  of  Mathematical  Sciences,  New  York  U 
N.  Y. 

LOCALLY  STATIONARY  RANDOM  PROCESSES,  by 

R.  A.  Silverman,  Apr  1957.   10  p.  MME-2;  Contr. 

DA49-170-SC-2253. 

Order  from  LC  mi  $1.80.  ph  $1.80  PB  127684 

Laboratory  for  Magnetic  Research,  Carnegie 

Inst,  of  Tech..  Pittsburgh,  Pa. 
FERROMAGNETISM  RESEARCH,  by  H.  W.  Cooper. 
31  July  1956.   34  p.   Final  Quarterly  Progress  Report. 
Contr.  DA-36-039-SC-64577. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133575 

Microwave  Research  Inst..  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
QUARTERLY  PROGRESS  REPORT  5  JULY  THRU 
14  OCT  1956.  by  Ernst  Weber,  Nov  1956.  24  p. 
R-452-56;  Contr.  AF  18(600)  1505. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128042 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn.  N.  Y. 
QUARTERLY  PROGRESS  REPORT.   15  JANUARY 
THROUGH   14  APRIL    1957,  by  Ernest  Weber,  May 
1957.  92  p.  R452.7-57;  Contr.  A F  18(600)  1505. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  133620 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
ANTIFERROMAGNETISM  IN  SINGLE  CRYSTALS 
OF  NiO  AND  CqO,  by  J.  R.  Singer,  10  Sept  1956. 
56  p.  NAVORD  4314. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129508 

Naval  Ordnance  Lab.,  White  Oak.  Md. 
PROGRESS  REPORT  OF  THE  SOLID  STATE 
DIVISION   FOR  CALENDAR  YEAR   1955,  1  May  1956. 
25  p.  NAVORD  4361. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  130737 

Schwarzkopf  Development  Corp.,  Yonkers.  N.  Y. 
HALL  CONSTANT  AND  MAGNETIC  SUSCEPTIBIL- 
ITY OF  TRANSITION  METAL  DIBORIDES.  by  Dr. 
R.  Sternity,  30  Sept  1956.  68  p.  NONR  1538(00). 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  128391 
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Toronto  U.  (Canada). 
A  STUDY  OF  SOME  TEMPORAL  VARL\TIONS  OF 
THE  GEOMAGNETIC  FIELD  FROM  AN  ANALYSIS 
OF  SELECTED  OBSERVATORY  DATA,  by  J.  A. 
Jacobs.  30  June  1957.  6  p.  AF  CRC  TR  57-208; 
Contr.  AF  19  (604)-76L  AD  133619. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  133794 

Utah  U..  Salt  Lake  City. 
PENETRATION  OF  THE  SECULAR   FIELD 
THROUGH  A  MANTLE  WITH  VARIABLE  CONDUC- 
TIVITY. PART  II.  by  K.  L.  McDonald,   1  Aug  1956. 
23  p.  Tech.  report  21;  Contr.  Nonr  1288(00). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128647 

Westinghouse  Electric  Corp.,  East  Pittsburgh,  Pa. 
THE  RELATION  OF  DOMAIN  PHENOMENA  AND 
CRYSTAL  ORIENTATION  TO  DESIGN  AND  THE 
USE  OF  MAGNETIC  MATERIALS,  by  L.  J.  Dijkstra. 
June  1954.   17  p.  WADC  TR-54-304;  Contr.  AF 
33(616)309.  AD  41506. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130377 


Electronics 

California  Inst,  of  Tech.,  Pasadena. 
ON  THE  HIGH-FREQUENCY  (SCILLATIONS  OF 
THE  ELECTRONIC  PLASMA,  by  Charles  H.  Papas, 
Jan  1958.   16  p.  TR  14;  AFOSR  TN  58-23;  Contr. 
AF  18  (600)-1113.  AD  148,062. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133861 

Chatham  Electronics  Corp.,  Livingston,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  TEM- 
PERATURE GLASS  SEALING  (POLYOPTICS)  OF 
TUBES,  byG.  Yamasahi,  21  June  1957.   12  p.  Contr. 
DA-36-039-SC-72700. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130028 

Electron  Tube  Research  Lab.,  U.  of  Minn., 

Minneapolis. 
STUDY  OF   ELECTRICAL  AND  PHYSICAL  CHAR- 
ACTERISTICS OF  SECONDARY   EMITTING  SUR- 
FACES, by  W.  G.  Shepherd,   31  Jan  1956.   151  p. 
Contr.  DA36-039-SC-64666. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  128940 

Contents: 

A.  Thin  Film  Studies 

B.  Single  Crystal  Studies 

C.  Theoretical  Work 

Firth  Sterling.  Inc.,  Pittsburgh.  Pa. 
RESEARCH  ON  THERMIONIC  EMISSION  OF 
BORIDES,  by  R.  Steinmetz,  Final  rept.  on  Contract 
AF  18(600)  1504,   1  May  1957.   36  p. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129383 

Massachusetts  Inst,  of  Tech.,  Cambridge. 
LIGHT-RAY  MODULATION  METHOD  FOR 
DETECTION  OF  BLADE  VIBRATION,  by  Barry  A. 
Stein.  May  1957.  34  p.  WADC  TN  56-416;  Contr. 
AF  33(6l6)-3233.  AD  130897. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  133831 

Michigan  State  U..  East  Lansing. 
THE  MATHEMATICAL  THEORY  OF  aIMTENNA 
RADIATION,  by  Charles  P.  Wells,  30  June  1957.  31  p. 


Final  Report;  Contr.  DA-20-018-ORD-13354. 


Order  from  LC  mi  $3.00,  ph  $6.30 


PB  133884 


Naval  Air  Development  Center,  Johnsville,  Pa. 
EVAPORATIVE  SPRAY  TOWER  SYSTEM  FOR 
COOLING  THE  AN/APS- 30  SERIES  MODULATOR, 
by  A.  R.  Saltzmann,   18  May  1945.  49  p.  NADC-EL- 
5542. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  129532 

Naval  Research  Lab.,  Washington.  D.  C. 
THE  CONTRIBUTION  OF  RESTRICTED  ROTATION 
TO  ELECTRON  SCATTERING  BY  GASES,  by  J. 
Karle,  Feb  1947.   14  p.  NRL  H-3068. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129278 

Transitron  Electronic  Corp..  Melrose.  Mass.  • 
INDUSTRIAL  PREPAREDNESS  STUDY,  GERMANIUM 
PHOTOVOLTAIC  CELL,  by  E.  Simon  and  T.  Clark. 
1  May  1956.   108  p.  Contr.  DA  -  36  - 039 -SC- 54698. 
Order  from  LC  mi  $5.70.  ph  $16.80  PB  130685 


Molecular  Physics  and  Spectroscopy 

Arkansas  U.,  Fayetteville. 
DESCRIPTION  OF  A  THREE-STAGE  RF  MASS 
SPECTROMETER  INSTRUMENT,  by  M.  K.  Tester- 
man,  W.  W.  Cannon,  etc..  Jan  1955.  29  p.  WADC  TR 
54-560;  Contr.  AF33(616)15.    AD-76795. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133565 

Boston  U.,  Mass. 
IMPROVEMENT  OF  SPECTROSCOPIC  RECORDING 
TECHNIQUES.  R.  V.  Karandikar,  1  Mar  1957.   18  p. 
Final  Report.  AF  CRC  TR  57-280;  Contr.  AF  19 
(604) -857.  AD  117209. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133934 

California  U..  Berkeley. 
MATRIX  ISOLATION  STUDIES,  by  M.  Van  Thiel  and 
E.  D.  Becker,  15  June  1957.  36  p.  AF  OSR  TN-57- 
328;  Contr.  AF  49(638)-l.  AD  312401. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128248 

Contents: 

I.  Infrared  Studies  of  Hydrogen  Bonding  of  Water  by 
the  Matrix  Isolation  Technique. 

II.  Reaction  Kinetics  by  the  Matrix  Isolation  Method: 
Diffusion  in  Argon;  Cistrans  Isomerization  of  Ni- 
trons Acid. 


Cincinnati  U.,  Ohio. 
MOLECULAR  STRUCTURE  OF  EPOXY  POLYMERS 
AS  A  BASIS  FOR  ADHESIONS,  by  Harvey  Alter  and 
Walter  Soller.  27  Mar  1957.  31  p.  AF  OSR  TN-57- 
279;  Contr.  AF18(600)- 1141.  AD  126580. 
Order  from  LC  mi  13.00,  ph  $6.30  PB  129588 

Columbia  U.,  New  York. 
MOLECULAR   COMPOSITION  OF  ALKALI   HALIDE 
VAPORS,  by  R.  C.  Miller  and  P.  Lusch,  Rept.  on 
Contract  AF  18(600)1334.  19  Dec  1955,  rev.  Oct  1957. 
17  p. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128161 
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Delaware  U.,  Newark. 
EVALUATION  OF  MOLEOJJLAR  QUADRUPOLE 
MOMENTS  FROM  MICROWAVE  SPECTRAL  LINE 
BREADTHS  II  -  EXPERIMENTAL  ,  by  Harold  Feeny 
and  Walter  Madigorsky,  Rej^t.  on  Contract  AF  18 
(600)449.  6  June  1957.   17  p.l  AFOSR  TN-57-29; 
132-370. 
^rder  from  LC  mi  $2.40.  pi  $3.30  PB  128805 

Delaware  U.,  Newark. 
NUCLEAR  QUADRUPOLE  :;EEMAN  SPECTRA 
OF  CRYSTALS,  by  P.  J.  Bray,  R.  G.  Barnes  and 
others.  Technical  rept.  no. 
ORD-2035.   31  July  1956.  69 
Order  from  LC  mi  $3.90.  pi  $10.80 


Duke  U..  Durham.  N.  C 
MOLECULAR   SIRUCTURE 
COPY,  by  Einar  Hinnov  and 
1956.  57  p.  TR  11;  Contr 
1181  (05). 
Order  from  LC  mi  $3.60.  pH  $9.30 


Engineering  Research  Insj.,  U.  of  Michigan.  Ann 

Arbor. 
THE  KINETIC  THEORY  OI^ 
NATING  OUTSIDE  FORCE 
Chang  and  G.  E.  Uhlenbeck, 
Nonr-1224-(15). 
Order  from  LC  mi  $  3.00,  pl^ 


I  on  Contract  DA -36 -034- 

P- 

PB  129898 


FLAME  SPECTROS- 
^edwig  Kohn,  1  Aug 
N6ori-107;  Contr.  Nonr- 


PB  128389 


A  GAS  IN   ALTER - 
FIELDS,  by  C.  S.  Wang 
Dct  1956.  31  p.  Contr. 


A  Generalization  of  the  Rayl;igh  Problem. 


$6.30 


PB  130708 


Florence  U.  (Italy) 
APPARATUS  FOR  MEASURlJNG  THE  DISPERSION 
AND  ABSORPTION  OF  A  GaS  IN  THE  MICROWAVE 
REGION  UNDER  RELATIVELY  HIGH  PRESSURE 
CONDITIONS- PRELIMINARY   EXPERIMENTAL  RE- 
SULTS, by  A.  Gozzini  and  A.jBattaglia,  etc.,  10  July 
1956.  47  p.  Technical  Note  b;  AFCRC  TN-56-967; 
Contr.  AF  61(614)903  AD  117105. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128217 


Nass. 


Harvard  U..  Cambridge, 
CALCULATION  OF   ENERGV 
TERNAL  TORSION  AND  OVERALL 
II:   CH3CHO  TYPE  MOLECL 
E.  B.  Wilson,  1956  or  later 
Order  from  LC  mi  $3.00,  ph 


LEVELS  FOR  IN- 
ROTATION. 
LES,  by  C.  C.  Lin  and 
34  p.  Contr.  N5onr  1866. 
$6.30  PB  130945 


Ma 


Harvard  U.,  Cambridge, 
SPECTROSCOPIC  STUDIES 
COMPOUNDS,  by  M.  Kent  Wi 
AF  18(600)590.   15  Mar  1957 
17;  AD- 120452. 
Order  from  LC  mi  $2.70,  ph 


ss. 

Of  simple  SILICON 

son.  Rept.  on  Contract 
22  p.  AFOSR  TR-57- 


CF 


James  Forrestal  Research 
A  RELATIONSHIP  BETWEei 
ERTIES  of  DIATOMIC  MOiECULES 
lONISATION  POTENTIALS 
ENT  ATOMS,  by  B.  Stevens 
AFOSR-TN-57-194;   MR34; 
23976.  AD  126489. 
Order  from  LC  mi  $2.40,  ph  $3.30 


Johns  Hopkins  U.,  Baltimorle 
A  MASS  SPECTROMETRIC 
TL\L  STUDY  OF  ISOTOPICALLY 


$4.40 


PB  127657 


Center,  Princeton,  N. 
SOME  BOND  PROP- 
AND  THE 
THEIR  CONSTITU- 
Vlar  1957.   19  p. 
(tontr.  AF -33(038) - 


J. 


PB  127710 


Md. 
APPEARANCE  POTEN 
LABELED 


DIBORANES.  by  Walter  S.  Koski,  Joyce  J.  Kaufman, 
etal,  Feb  1958.  26  p.  AFOSR  TN  58-157;  TN  7; 
Contr.  A F  18  (600) -1526.  AD  152183. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133657 

Massachusetts  Inst,  of  Tech..  Cambridge.  Mass. 
TECHNIQUES  OF  INFRARED  SPECTROSCOPY,  by 
R.  C.  Lord,  31  Dec  1955.   140  p.  Contr.  DA-44-009- 
eng-1409. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  130925 

Naval  Powder  Factory.  Indian  Head,  Md. 
A  NEW  ARRANGEMENT  FOR  THE  SOURCE 
OPTICS  OF  THE  PERKINELMER  DOUBLE-PASS 
SPECTROMETER,  by  George  B.  Wilmot  and  Robert 
K.  Brookshier,  15  June  1956.   16  p.  NAVORD  5157; 
NPF  TR  88. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128716 

Ordnance  Materials  Research  Office.  Watertown 

Arsenal,  Mass. 
A  CONFIGURATION  INTERACTION  STUDY  OF  THE 
ELECTRONIC  STRUCTURE  OF  THE  O.  H.  RADI- 
CAL BY  THE  ATOMIC  AND  MOLECULAR 
METHODS,  by  A.  J.  Freeman,  June  1957.  61  p.  MRL 
28. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  128605 

Samuel  Feltman  Ammunition  Labs.,  Picatinny 

Arsenal.  Dover.  N.  J. 
ANALYSIS  OF  DIOCTYL  PHTHALATE  ISOMERS 
BY  INFRARED  SFECTROSCPOY,  by  Bumwell  Banks. 
Woodrow  Huff,  etc.  Sept  1957.  7  p.  PATR  2445. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130872 

Spectroscopy  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge. 
TECHNIQUES  OF  INFRARED  SPECTROSCOPY,  by 
R.  C.  Lord.  31  Dec  1956.  36  p.  Contr.  DA-44-009- 
eng-2758. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133579 

Stanford  Research  Inst.,  Menlo  Park.  Calif. 
THE  ABSORPTION  SPECTRA  OF  HILL  REACTION 
OXIDANTS,  by  R.  J.  Marcus  and  J.  L.  Hatchett. 
Technical  note  on  The  Manner  in  Which  Light  Energy 
Interacts  with  Matter  in  the  Course  of  a  Chemical 
Reaction.  Contract  AF18  (603)7.   11  June  1957.   19  p. 
AFOSR  TN-57-304;  AD- 132375. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128325 

Texas  U.,  Austin. 
ENHANCEMENT  OF  INFRARED  ABSORPTION 
BANDS  OF  CHARGE  TRANSFER  COMPLEXES,  by 
E.  E.  Ferguson  and  F.  A.  Matsen,  N.  D.,  11  p. 
AFOSR  TN-57-771;  Contr.  AF  49(638)35. 
AD  148,001. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  133859 

Date  is  1957  or  later. 

Wisconsin  U. ,  Madison. 
SOME  MOLECULAR  COLLISIONS  INTEGRALS 
FOR  POINT  ATTRACTION  AND  REPULSION 
POTENTIALS.  M.  A.  Eliason  et  al.  5  Mar  1956. 
35  p.  WIS  ONR   19;  Contr,  N7onr-28511. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127281 
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X-Ray  and  Crystal  Analysis  Lab.,  Pennsylvania 
'  State  U.,  University  Park. 

X-RAYS  AND  THE  ABSOLUTE  CONFIGURATION 
OF  OPTICALLY  ACTIVE  MOLECULES,  by  Ray 
pepinsky,  1  Mar  1956.   116  p.  Technical  Report  8. 
Contr.  DA -36 -061 -ORD- 345. 
Order  from  LC  mi  $6.00.  ph  $18.30  PB  128183 


Optics 

American  Meteorological  Society,  Boston,  Mass. 
"A  NEW  TYPE  OF  BIREFRINGENT  FILTER"  AND 
■FURTHER  INVESTIGATION  OF  THE  BIREFRIN- 
GENT FILTER,"  by  Ivan  Sole  (Scholts),  1955.  36  p. 

oTder  from  LC  mi  $3.00.  ph  $6.30  PB  129434 

Translation  from  the  Czechoslovak  Journal  of  Physics, 
4(1):  53-66,  1954;  5(1):  80-86.  1955,  of  -Novyi  tip 
fil  'tra  s  dvoinym  lucheprelomleniem"  and  "Dal 
'neishie  issledovaniia  fil  *tra  dvoinogo 
lucheprelomleniia".  Translated  by  Garry  Bo  er 
and  David  Kraus. 

Baird  Associates,  Inc.,  Cambridge,  Mass. 
THE  INVESTIGATION  AND  DEVELOPMENT  OF 
FILTERS  FOR  OPERATION  IN  WAVELENGTH 
REGION  100  TO  1000  MICRONS,  by  Lawrence  Mertz. 
61  p.  Final  report,  July  1951  to  31  Dec  1952.   Contr. 
DA36-039-SC- 15333. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  127945 

Baird  Associates,  Inc.,  Cambridge,  Mass. 
LONG  WAVE  FILTERS:    FINAL  REPORT.  THE  IN- 
VESTIGATION AND  DEVELOPMENT  OF  FILTERS 
FOR  OPERATION  IN  THE  WAVELENGTH  REGION 
100  TO  1000  U.,  by  Lawrence  Mertz,  14  May  1953  to 
15  Dec  1954.  50  p.  Contr.  DA 36 - 039 -SC- 52622. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  127735 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo.  N.  Y. 
INSTRUCTION  MANUAL   FOR  THE  PEAK  PULSE 
BRIGHTNESS  PHOTOMETER,  by  Louis  Wynberg.  13 
Apr  1955.   18  p.  LCM-0188. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127906 

Emerson  and  Cuming  Inc.,  Canton,  Mass. 
SCIENTIFIC  REPORT  NO.  2,  14  Jan  1958.   U  p. 
AFCRC  TN  58-100;  Contr.  AF  19(604)  2448. 
AD  146796.  „„„^ 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  133830 

Engineer  Research  and  Development  Labs.,  Fort 
Belvoir,  Va. 
TRIBRACH,  UNIVERSAL,  28  June  1956.  41  p.  ERDL 

1453  (-TR). 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  128743 

Florence  U.  (luly)  ^.,^^0 

AN  APPLICATION  OF  PARAGEOMETRICAL  OPTICS 
TO  THE  DESIGN  OF  A  MICROWAVE  MIRROR. 
Laura  Ronchi  Abbozzo,  Giuliano  Toraldo  di  Francia, 
Technical  Note  No.  6,  Dec  1956.  23  p.  AF  CRC  TN- 
57-192;  Contract  AF61  (514) -903.  AD  117107. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128741 


Frankford  Arsenal.  Philadelphia,  Penna. 
ELECTRON  MICROSCOPE  AND  ELECTRON  DIF- 
FRACTION STUDY  OF  ZINC  SULFIDE  OPTICAL 
COATINGS,  by  V.  Kramer,  25  Sept  1955.  8  p.  FALR 
MR -652. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128744 

Human  Engineering  Lab..  Aberdeen  Proving 

Ground.  Md. 
LOW-POWER  OPTICAL  SYSTEMS  AND  AERIAL 
TARGET  DETECTION,  by  Martin  I.  Kurke  and 
Claude  N.  McCain,  Jr.,  June  1957.    17  p.  HEL  TM 
5-57. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130411 


Microwave  Lab..  Stanford  U..  Calif. 
VELOCITY  OF  LIGHT  MEASUREMENT,  by  E.  L. 
Ginzton,  et  al,  June  1957.   10  p.  Final  Report.  ML 
400;  Contr.  AF  18  (600) -1593.  AD  133388. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128169 

Naval  Research  Lab.,  Washington,  D.  C. 
SILICON  AS  A  FAR-INFRARED  DETECTOR,  by  E. 
Burnstein  and  J.  J.  Oberly,  4  Apr  1952.  52  p.  NRL 
3880. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  129141 


New  York  U..  N.  Y. 
PERSISTENT  INTERNAL  POLARIZATION.  PROG- 
RESS REPORT  6.  VOL.  I.  by  Hartmut  P.  Kallmann 
and  J.  R.  Freeman,  June  1957.  83  p.  AF  OSR  TN 
57-371;  Contr.  AF  18(600)-1004.  AD  132,443. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  129474 

Annual  report  for  the  period  Oct.  15,  1955  to  Oct.  14, 
1956  (including  some  continuation  of  the  work  until 
Feb.  1957).    Proj.  R-355-40-16.  VoL  1. 

Perkin-Elmer.  Norwalk,  Conn. 
NEW  METHODS  OF  PRODUCTION  AND  UTILIZA- 
TION OF  ASPHERICAL  OPTICAL  ELEMENTS,  by 
J.  Vrabel.  Mar  1958.  68  p.  WADC  TR  56-92;  Contr. 
AF  33(616)-2111. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  133566 

Senior  Observer  Section.  Mather  Air  Force  Base, 

THE  FACTORS  INVOLVED  IN  THE  DEVELOPMENT 
>^  A  PAl^ORAMIC  SEXTANT.  30  June  1955.  21  p. 

ffrder 'f ro-?LC  mi  $  2.70,  ph  $  4.80  PB  128786 

Walter  Reed  Army  Inst,  of  Research,  Washington, 

A  CALIBRATED  SOURCE  OF  HIGH -INTENSITY 
ULTRAVIOLET  RADIATION,  by  Edwin  Gordy  and 
Raymond  W.  Goldblum,  Oct  1954.  7  p.  AMSGS  64-54. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  130657 

Woods  Hole  Oceanographic  Institution,  Mass. 
A  WIDE-RANGE  HIGH-SPEED  BATHPHOTOMETER. 
by  C.  J.  Hubbard,  Nov  1956.   11  p.  WHOI  REF  56-68; 
Contr.  Nonr-1720  (00). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130790 
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Wright  Air  Development  Renter.  Wright -Patterson 

Air  Force  Base,  Ohio 
COMPARISON  OF  THE  ATtTENUATION 
FRARED  AND  VISIBLE  RAJDIATION 
ON  MT.  WASHINGTON.   N 
1951.  by  Niel  F.  Beardsley 
Apr  1953.   38  p.  WADC  TR 
52-174.    AD  22066. 
Order  from  LC  mi  $3.00,  pfc  $6.30  PB  133699 


OF  IN- 
BY  CLOUDS 
HAMPSHIRE,  AUGUST 
^nd  Francis  D.  Linton, 
53-232;  WADC  TR 


£W 


Solid  Sfat4  Physics 


Air  Force  Cambridge  Ret 
A  STATISTICAL  ANALYSII 
TIVE  RESISTANCE  DIODE, 
31  p.  AF  CRC  TR  57-122. 
Order  from  LC  mi  $3.00.  pl| 


;arch  Center,  Mass. 

OF  A  TYPE  OF  NEGA- 

by  J.  J.  Bowe,  Sept  1957. 

.D  133776. 

$6.30  PB  133751 


Armour  Research  Founda 
PURE  SILICON  CARBIDE  Ilji 
FORM,  by  R.  G.  Pohl  and  L. 
38  p.  Interim  final  Repwrt  1 
Contr.  AF  19(604)  1953. 
Order  from  LC  mi  $3.00,  pH  $6.30 


ion,  Chicago,  111. 

SINGLE  CRYSTAL 
Reiffel,  16  Dec  1957. 

AF  CRC  TN  58-125; 


PB  133559 


Armour  Research  Foundaiion,  Chicago,  111. 
PURE  SILICON  CARBIDE  IM  SINGLE  CRYSTAL 
FORM.  Scientific  rept.  no.  1  on  Contract  AF  19(604)- 
1933.  23  Apr  1957.   26  p.  AICRC  TN-57-567; 
AD  117289. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128747 

Armour  Research  Foundaiion,  Chicago,  111. 
THE  RESPONSE  OF  CRYSTAL  PHOSPHORS  TO 
NUCLEAR  RADIATION,  by  L.  Reiffel.  4  June  1957. 
59  p.  AF  OSR  TN-57-313;   (fontr.  AF  49(638)-113. 
AD  132384. 
Order  from  LC  jni  $3.60,  ph 


I 


FACE 


Brown  U.,  Providence,  R. 
INVESTIGATIONS  OF  SUR 
SILICON  AND  OTHER  SEMI|CONDUCTORS 
Farnsworth  and  J.  A.  Dillon 
1956-28  Feb  57  on  AFCRC 
19(604) -1952  and  AF  19(122) 
Order  from  LC  mi  $1.80,  ph 


T  J 


I 


Brown  U.,  Providence,  R. 
INVESTIGATIONS  OF  SUR 
SILICON  AND  OTHER   SEMICONDUCTORS 
Farnsworth  and  J.  A.  Dillon, 
31  May  1957  on  Contracts  A 
19(122)  458.  June  1957.   15  p 
AD-117122. 
Order  from  LC  mi  $2.40,  ph 


Brown  U.,  Providence.  R. 
ON  THE  EXCITATION  OF 
DIELECTRIC  SLABS  PART 
MAGNETIC  LINE  (Slot).  C. 
Chang,  June  1956.  55  p.  Con 
AFCRC  TN-56-950.  AD-110 
Order  from  LC  mi  $3.60,  ph 


Brown  U.,  Providence,  R. 
ON  THE   EXCITATION  OF 
DIELECTRIC  SLABS.   PART 
SLABS   EXCITED  BY  A   MAG(NETIC 


$9.30 


PB  129627 


PROPERTIES  OF 
by  H.  E. 
r..  Rept.  for  1  Dec 
-57-183;  Contracts  AF 
458.    AD  117025. 
$1.80  PB  128333 


FKCE  PROPERTIES  OF 
by  H.  E. 
Jr.  Rept.  for  1  Mar- 
19(604)1952  and  AF 
AFCRC  TN-57-554; 


$3.30 


PB  129623 


$URFACE  WAVES  IN 
EXCITATION  BY  A 

^.  Angulo  and  W.  S.  C. 
ijract  AF  19(604)1391; 

41. 

$9.30  PB  127471 


$URFACE  WAVES  IN 

II.  TWO  PARALLEL 

LINE  (SLOT) 


C.  M.  Angulo  and  W.  S.  C.  Chang,  Sept  1956.  84  p. 

AFCRC  TN  56  951;  Contr.  AF  19(604)  1391. 

AD  110142. 

Order  from  LC  mi  $4.80,  ph  $13.80  PB  127484 

Brown  U.,  Providence.  R.  I. 
ON  THE  EXCITATION  OF  SURFACE  WAVES  IN 
DIELECTRIC  SLABS  PART  III.  TWO  PARALLEL 
SLABS  EXCITED  BY  AN   ELECTRIC  DIPOLE, 
Carlos  M.  Angulo  and  W.  S.  C.  Chang,  Oct  1956.  55 
p.  AFCRC  TN  56  Contr.  AF  19(604)  1391.  AD  110143. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127483 

California  Inst,  of  Tech.,  Pasadena. 
THREE  DIMENSIONAL  LATTICES  WITH  ISOTROP- 
IC DIELECTRIC  PROPERTIES,  by  Zonrab  A. 
Kaprielian,  28  Jan  1957.  29  p.  Antenna  Lab.  Tech. 
report  10;  AF  OSR  TN-57-115;  Contr.  AF  18  (600)- 
1113.  AD  120468. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  127967 

California  U.,  Los  Angeles. 
PLASTIC  DEFORMATION  OF  FACE-CENTERED- 
CUBIC  METALS,  by  T.  H.  Lin,  et  al.  Nov  1957.  29  p. 
AF  OSR  TN  58-37;  Contr.  AF  49(638) -20. 
AD  148076. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133650 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  Penn. 
EFFECTIVE  MASS  THEORY  IN  SOLIDS  FROM  A 
MANY  PARTICLE  STANDPOINT,  by  W.  Kohn.  Sept 
1956  or  later.  33  p.  Contr.  Nonr-760  (13). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  132029 


CBS-Hytron,  Danvers,  Mass. 
RESEARCH  AND  DEVELOPMENT-ALPHA - 
GREATER  THAN~ONE  SILICON  DEVICES.  Rept. 
on  Contract  AF  19(604)1932.  Jan  1957.  58  p.  AFCRC 
TN-57-353.  AD  117045. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127895 

Columbia  U.,  School  of  Engineering.  New  York. 
THE  TEMPERATURE  DEPENDENCE  OF  FLOW 
AND  FRACTURE  IN  COATED  ZINC  SINGLE 
CRYSTALS,  by  L.  C.  Weiner,  16  July  1957.  21  p.  AF 
OSR-TN-57-385;  Contr.  AF  18  (600)-898.  AD  132460. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  129404 

Cornell  U..  Ithaca,  N.  Y. 
THEORETICAL  AND  EXPERIMENTAL  INVESTIGA- 
TIONS OF  THE  ATOMIC  PHENOMENA  OCCURRING 
ON  AND  NEAR  THE  SURFACES  OF  SOLIDS. 
TECHNICAL  REPORT  NO.   5:  THE  ADSORPTION  OF 
NICKEL  AND  ZIRCONIUM  ON  A  CLEAN  MOLY- 
BDENUM SURFACE  IN  THE  FIELD  EMISSION 
MICROSCOPE,  by  E.  C.  Mclrvine,  R.  C.  Bradley.  1 
May  1957.  64  p.  AF  OSR  TN  57-151;  Contr.  AF 
18(600) -674.  AD  126440. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  129557 

Cryogenic  Lab..  Pennsylvania  State  U.,  University 

Park. 
PALLADIUM  HYDRIDE  III.  THERMODYNAMIC 
STUDY  OF  Pdj  D  FROM-  15°  TO  303°  K.   EVI- 
DENCE FOR  THE  TETRAHEDRAL  Pd  H4,  STRUC- 
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TURE  IN  PALLADIUM  HYDRIDE,  by  Donald  M. 
Nace  and  J.  G.  Aston,  3  Dec  1956.  24  p.  Contribution 
no  94;  Contract  N6onr-269,  T.0.3. 
Order  from  LC  mi  $2.70,  ph  $4,80  PB  132316 

Delaware  U.   Newark. 
NUCLEAR  QUADRUPOLE  ZEEMAN  SPECTRA  OF 
CRYSTALS,  by  R.  G.  Barnes.  1  July  1955  to  31  Aug 
1956.  51  p.  Contr.  DA  36-034-ORD-2035-RD. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133768 

Detroit  U.,  Mich. 
THE  STUDY  OF  PROPERTIES  OF  SINGLE  CdS  and 
ZnS  CRYSTALS  FOR  USE  AS  DETECTORS  AND 
CRYSTAL  COUNTERS,  by  W.  M.  Baker.  R.  C.  Crane 
and  others.  Oct  1956.  56  p.  Rept.  for  Nonr-1511(01). 
Order  from  LC  mi  $3.60,  ph   $9.30  PB  128507 

Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
INTRINSIC  TENSOR  PERMEABILITIES  OF  FER- 
RITES  BELOW  MAGNETIC  SATURATION,  by  R.  C. 
LeCraw  and  E.  G.  Spencer,  25  Apr  1956.  33  p.  TR- 
345. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127620 

Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
MEASUREMENTS  OF  MICROWAVE  DIELECTRIC 
CONSTANTS  AND  TENSOR  PERMEABILITIES  OF 
FERRITE  SPHERES,  by  E.  G.  Spencer.  R.  C. 
LeCraw,  F.  Reggia,  25  Apr  1956.  33  p.  DOFLTR- 
344. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127621 

Dugway  Proving  Ground,  Utah. 
THE  REACTION  OF  MAGNESIUM  OXINATE  WITH 
HYDROGEN  FLUORIDE:  A  FLUORIMETRIC  STUDY 
by  Marilyn  G.  Alder  and  W.  Stuart  Haynes,  27  Oct 
1955.  31  p.  CW  Scientific  rept.  no.  14. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130924 

Engineering  Research  Inst.,  U.  of  Michigan,  Ann 

Arbor. 
AN  INVESTIGATION  OF  REACTIONS  IN   FERRO" 
SPINELS  BY  DIFFERENTIAL  THERMAL  ANALYSIS, 
by  C.  F.  Jefferson.  Technical  note  4  on  Contract  AF 
18(603)8.    July  1957.  11  p.  AFOSR-TN-57-540; 
AD  136526. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130237 

Federal  Telecommunication  Labs.,  Nutley,  N.  J. 
RESEARCH  ON  GROWING  SINGLE  CRYSTALS  OF 
CERAMIC  MATERIALS  WITH   FERRIMAGNETIC 
PROPERTIES,  by  A.  J.  Marino,  July  1957.   20  p. 
AFCRC  TN  57-593;  Contr.  AF  19(604) -2261. 
AD  133642. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130450 

Florence  U.  (Italy) 
EXPERIMENTAL  TEST  OF  THREE  CONFLECTION 
LENSES,  by  P.  F.  Checcacci  and  Vera  Russo.  15  Apr 
1957.  31  p.  Tech.  note  No.  10;  AF  CRC  TN-57-579; 
Contr.  AF61(514)-403.  AD  133629. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129630 

Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of 

Tech.,  Pasadena. 
CALCULATIONS  OF  DIPOLE   MOMENTS  AND 
ABSOLUTE  INTENSITIES  OF  HF,  HCl,  AND  HBr, 


by  A.  Thomson,  Mar  1957.  42  p.  Tech.  report  24. 

Contr.  Nonr-220  (03). 

Order  from  LC  mi  $3.30,  ph  $7.80  PB  132800 

Harvard  U.,  Cambridge,  Mass. 
THE  MICROWAVE  SPECTRUM-DIPOLE  MOMENT 
AND  STRUCTURE  OF  DIFLUOROSILANE,  by  Victor 
W.  Laurie  1956  or  later.  16  p.  Contr.  N5onr  1866. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130944 

Horizons,  Inc.,  Cleveland,  Ohio. 
AN  UNUSUAL  FORM  OF  NEODYMIUM  SILICATE,  by 
R.  C.  Vickery  and  R.  Sedlacek,  Technical  note  on.  Ion 
Contract  AF  49(638)  5.   1  July  1957.  5  p.  AFOSR  TN- 
57-317;  AD- 132388. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  129493 

Hughes  Aircraft  Co.,  Culver  City,  Calif. 
HIGH-FREQUENCY  SILICON  TRANSISTOR  INDUS- 
TRIAL PREPAREDNESS  STUDY.  FINAL  REPORT, 
by  M.  J.  Barrett  and  S.  T.  Eng.  28  June  1956  through 
28  June  1957.  91  p.  Contr.  DA  -  36  -  039 -SC- 72702. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130611 

Illinois  U.,  Urbana. 
THE  IMPORTANCE  OF  SURFACE  SOURCES  TO 
THE  ONSET  OF  PLASTIC  FLOW  IN  KCl  CRYS- 
TALS, by  Taira  Suzuki.  Dec  1956.  31  p.  Contr.  N6ori 
071  (54). 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130962 


Illinois  U.,  Urbana. 
IONIC  CONDUCTIVITY  AND  DIFFUSION  IN  SILVER 
BROMIDE,  by  A.  S.  Miller,  1957  or  later.  71  p.  AF 
OSR -TN- 57 -224;  Contr.  AF  18(600)-662.  AD  126522. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128336 

Illinois  U..  Urbana. 
MOBILITY  OF  THE  POLARON  IN  A3CI.  by 
Frederick  C.  Brown  and  Francis  E.  Dart.  Rept.  on 
Contract  AF  18(600)662.  July  1957.   16  p.  AFOSR 
TN-57-638;  AD-132440. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129622 

Illinois  U..  Urbana. 
THE  NONSATURABILITY  OF  THE  STRAIN   FIELD 
OF  A  DISLOCATION  BY  POINT  IMPERFECTIONS, 
by  R.  Thomson,  15  July  1957.  20  p.  ,MEDUI-19-AF; 
AF  OSR  TN-57-266;  Contr.  AF18(600)-1311. 
AD  126565. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129495 


Illinois  U.,  Urbana. 
PHOTOCONDUCTIVITY  IN  KBr  CRYSTALS  CON- 
TAINING F.  CENTERS,  by  Nicolas  Inchauske.  Oct 

1956.  21  p.  TR-20;  Contr.  N6  ONR-07129. 

Order  from  LC  mi  $2.70,  ph  $4.80  PB  129985 

Illinois  U.,  Urbana. 
PHOTOPRODUCTION  OF  Vj  CENTERS  IN  KBx 
CRYSTALS,  by  G.  Chiarotti  and  N.  Inchauspe.  July 

1957.  14  p.  AF  OSR -TN- 57 -367;  Contr.  A F  -18 
(600) -662.  AD  132439. 

Order  from  LC  mi  $2.40.  ph  $3.30  PB  129477 
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Illinois  U.,  Urbana. 
PHYSICS  OF  THE  SOLID  StTATE,  by  R.  J.  Maurer. 
Dec  1956.  6  p.  Contr.  N6oni--07129. 
Order  from  LC  mi  $1.80.  ptt  $1.80 


Illinois  U.,  Urbana. 
TRANSIENT  PHOTOCONDUCTIVITY  IN 
ROOM  TEMPERATURE,  by 
Contract  AF  18(600)662.  Ju 
TN-57-366;  AD  132438. 
Order  from  LC  mi  $  3.00.  ph 


iW 


PB  130921 


AgCl  AT 


F.  Brown,  Rept.  on 
1957.   38  p.  AFOSR 


$6.30 


PB  129478 


Institute  for  Fluid  Dynamics  and  Applied  Math- 
ematics, U.  of  Maryland,  Coilege  Park. 
DEFECTS  ON  A  DIPOLE  LATTICE,  by  A.  Isihara. 
June  1957.  20  p.  AF  OSR  T}i  57-387:  Contr.  AF  18 
(600)1315.  AD  132462. 
Order  from  LC  mi  $2.40.  ph 


$3.30 


PB  128620 


Institute  for  Fluid  Dynami  ;s  and  applied  Mathe- 
matics, U.  of  Maryland,  College  Park 
EFFECT  OF  DEFECTS  ON 
IN  A  SIMPLE  CUBIC  LATT 
1957.  39  p.  AF  OSR-TN-57 
1315.  AD  126562. 
Order  from  LC  mi  $3.00.  ph 


Institute  of  Engineering  Research,  U.  of  Calif., 

Berkeley. 
AN  EXPERIMENTAL  DETEflMINATION 
FLECTION  COEFFICIENTS 
NUM.  by  E.  Merlic,  31  Aug 
HE- 150- 141;  Contr.  NONR- 
Order  from  LC  mi  $  3.60,  ph 


SPIN  INTERACTIONS 
CE,  by  A.  Isihara,  May 
263;  Contr.  AF  18  (600) 


$6.30 


PB  128174 


OF  RE- 
FOR  AIR  ON  ALUMI- 

11956.  58  p.  lER  20-111; 

2(22(45). 
$9.30  PB  127890 


Institute  of  Molecular  Physics,  U.  of  Maryland, 

College  Park. 
CONTRIBLTTION  TO  THE  ANALYSIS  OF  MOLEC- 
ULAR  INTERACTIONS  IN  C^IYSTALS  OF  SOME 
NON-POLAR  MOLECULES.  PART  A,  by  L.  Jansen 
and  R.  M.  Winter,  16  Apr  19^7.  67  p.  Contr.  Nonr- 
595(02). 

Order  from  LC  mi  $3.90.  ph 


Institute  of  Optics,  U.  of  R<>cheste 
ON  EXCITON  MODELS  IN 
by  D.  L.  Dexter.  Rept.  on  Contract 
Apr  1957.   23  p.  AFOSR  TN- 
Order  from  LC  mi  $2.70,  ph 


r,  N.  Y. 
ALKALI  HALIDES, 
AF  18(600)  688. 
57-198.  AD-126493. 
$4.80  PB  128958 


Institute  of  Optics,  U.  of  Rcicheste 
ON  THE  POSSIBILITY  OF  L  JMIN 
TUM  YIELDS  GREATER  Tli\N 
ORGANIC  CRYSTAL,  by  D.  I 
Contract  A  F  18(600)  688.  Apr 
TN-57-172;  AD-126-466. 
Order  from  LC  mi  $2.40,  ph 


Institute  of  Tech.,  U.  of  M 
HYDROTHERMAL  GROWTH 
CRYSTALS,  by  E.  L.  Piret 
rept.  on  Contract  DA -36 -039 
44  p. 
Order  from  LC  mi  $3.30,  ph 


ani 


$10.80 


PB  133588 


r,  N.  Y. 
ESCENT  QUAN- 
UNITY  IN  IN- 
.  Dexter.  Rept.  on 
1957.   13  p.  AFOSR 


$3.30 


PB  128956 


inn 


,  Minneapolis. 
OF  BARIUM  TITANATE 

A.  J.  Madden.   Final 
SC-52635.  3  July  1956. 


87.80 


PB  130589 


Laboratory  for  Insulation  Research,  Mass.  Inst. 

of  Tech.,  Cambridge. 
PROGRESS  REPORT  XIX,  June  1956.  54  p.  Contr. 
N5ori-07801;  Contr.  Nonr- 1841(10);  Contr.  AF  30 
(635) -2872. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127692 

Contents:  I.  Conduction  and  Breakdown  in  gases, 
liquids  and  solids. 

II.  Ferroelec-        tries 

III.  Ferromagnet-     ics 

IV.  Dielectric  spectrosopy. 

V.  Crystals. 

Leyden  State  U.  (Netherlands). 
ON  THE  MOLECULAR  THEORY  OF  DIELECTRIC 
POLARIZATION,  by  S.  R.  Groot.  Jan  1958.  21  p.  AF 
OSR  TN  58-230;  Contr.  AF  61(514)  961.  AD  154133. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  133679 

Leyden  State  U.  (Netherlands). 
STATISTICAL  MECHANICS  OF  MATTER  IN  AN 
ELECTROMAGNETIC  FIELD  MOMENTUM 
BALANCE  OF  SYSTEMS  WITH  MAGNETIZATION 
AND  POLARIZATION,  by  S.  R.  Groot,  Jan  1958.   19  p. 
AF  OSR  TN  58-232;  Contr.  AF  61(514)961. 
AD  154135. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133677 

Louisiana  State  U..  Baton  Rouge. 
THE  HALL  EFFECT  IN  BISMUTH  AT  LOW  TEM- 
PERATURE, by  T.  E.  Leinhardt  and  J.  M.  Reynolds. 
Jan  1957.   194  p.  Contr.  DA -01  009-ORD-459. 
Order  from  LC  mi  $8.70.  ph  $30.30  PB  133870 

Loyola  U.,  New  Orleans,  La. 
RESEARCH  ACTIVITY:   1 -GROWTH  OF  SINGLE 
CRYSTALS  2-HALL  MEASUREMENTS,  by  Paul  P. 
Pickar,  15  Mar  1954.   13  p.  2nd  Quarterly  Report; 
Contr.  NObsr  60428. 
Order  from  LC  mi  $2.40.  ph  $3.60  PB  128203 

Loyola  U.,  New  Orleans,  La. 
YEARLY  REPORT  CONTRACT  NO.  Nonr  1573  (01), 
by  Paul  B.  Pickar,  14  Oct  1955  to  15  Oct  1956.  48  p. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130591 

McGill  U.,  (Canada). 
PROPERTIES  OF  A  NEW  LOW -DENSITY  ARTIFI- 
QAL  DIELECTRIC,  by  H.  E.  J.  Neugebauer.  Apr 
1952.  34  p.  Contr.  AF19(122)-81.    AD  28509. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130917 

Maryland  U..  College  Park,  Md. 
EFFECT  OF  DEFECTS  ON  THE  VIBRATION  OF 
CRYSTAL  LATTICES,  by  E.  W.  Montroll.  A.  A. 
Maradudin,  etc.,  June  1957.   33  p.  Contrs.  AF  18(600) 
1015  and  1315;  AFOSR  TN  57-364.  AD  132.436. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129409 

Maryland  U.,  College  Park. 
THEORY  OF  THE  VIBRATIONS  OF  DISORDERED 
CRYSTAL  LATTICES,  by  A.  Maradudin  and  G.  A. 
Weiss,  1957  or  later.  61  p.  Contrs.  AF  18(600)- 
1015  and  AF  18(600)-1315;  AFOSR  TN  57-365. 
AD  132437. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  128621 
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Metals  Research  Lab.,  Brown  U..  Providence,  R.  I. 
GROWTH  SELECTION   DURING  RECRYSTALLIZA- 
TION  OF  ALUMINUM  SINGLE  CRYSTALS,  by 
Hidehiko  Yoshida  and  Bernard  Liebmann,  15  Aug 
1957.   11  p.  AFOSR  TN-57-539;  Contr.  AF  49(638)75. 
AD  136525. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129993 

Metals  Research  Lab.,  Brown  {J^  Providence,  R.  I. 
THE  INFLUENCE  OF  DEFINBET^MALL  AMOUNTS 
OF  IMPURITIES  ON  THE  RECRYSTALLIZATION 
OF  ALUMINUM  AFTER  SMALL  DEFORMATION, 
by  J.  Gurland  and  K.  Lucke,  Dec  1957.  31  p.  AFOSR 
TN  57-785;  Contr.  AF  49(638) -75;  Contr.  AF  18 
(600)1495.   AD  148,016. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133462 

Metals  Research  Lab,.  Brown  U.,  Providence,  R.  I. 
THE  USE  OF  SPECTRUM  ANALYZER  AFFECTING 
THE  MEASUREMENT  OF  ULTRASONIC  ATTENUA- 
TION IN  SOLIDS,  by  Donald  H.  Breslow.  Aug  1956. 
77  p.  WAL  143/14-48;  Contr.  DA-19-020-505-ORD- 
3882 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128379 

Metals  Research  Lab.,  Carnegie  Inst,  of  Tech., 

Pittsburgh,  Pa. 
A  DISLOCATION  SPIRAL  MECHANISM  OF  CRYSTAL 
EVAPORATION,  by  J.  P.  Hirth  and  G.  M.  Pound,  30 
Nov  1956.   16  p.  Contr.  Nonr-760  (08). 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  130668 

Metals  Research  Lab.,  Carnegie  Inst,  of  Tech., 

Pittsburgh,  Pa. 
EVAPORATION  OF  METAL  CRYSTALS,  by  J.  P. 
Hirth  and  G.  M.  Pound,  30  Nov  1956.  33  p.  Contr. 
Nonr -760(08). 
Order  from  LC  mi  $3.00,  ph  $6.30-  PB  129927 

Michigan  State  U.,  East  Lansing. 
RESIDUAL  RESISTIVITY  OF  COPPER  AND  SILVER 
ALLOYS.    THE  PERIOD  DEPENDENCE,  by  F.  J. 
Blatt,  15  June  1957.  29  p.  AF  OSR-TN-57-315;  Contr. 
AF  49  (638) -70.  AD  132386. 
Order  from  LC  mi  $2.70,  ph  $7.80  PB  128418 

Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn.  N.  Y. 
LEAKY  WAVE  CONTRIBUTIONS  TO  THE   FIELD  OF 
A  LINE  ABOVE  DIELECTRIC  SLAB,  by  Stephen 
Barone.  26  Nov  1956.   25  p.  Research  report  R-532- 
56.  PIB  462;  AF  CRC  TN-57-173;  Contr.  AF-19 
(604) -2031. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128043 

Minneapolis -Honeywell  Regulator  Co.  Minn. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  GER- 
MANIUM POWER  TRANSISTOR  XH-25,  by  J.  P. 
Pcdolinsky,  31  Jan  1957.  31  p.  Contr.  DA -36-039- 
SC -66044. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127608 

Naval  Ordnance  Lab.,  Corona,  Calif. 
POSTCONDUCTION  PHENOMENON  IN  SEMICON- 
DUCTOR DIODES,  by  C.  G.  Dom,  27  May  1957.  22  p. 
NOLO  373;  NAVORD  4619. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129626 


Naval  Ordnance  Lab..  White  Oak.  Md. 
INTERDIFFUSION  AND  THE  VACANCY  MECHA- 
NISM IN  BINARY  IONIC  CRYSTALS,  by  R.  F.  Bre- 
brick,  June  1957.   13  p.  NAVORD  5717. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133873 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
STRUCTURE  PARAMETER  CHANGES  IN  MnOz  AT 
THE  ONSET  OF  ANTIFERROMAGNETISM,  by 
Stephen  L.  Strong,  June  1957.  27  p.  NAVORD  4543. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  133875 

Naval  Research  Lab.,  Washington,  D.  C. 
MEASUREMENT  OF  THE  COLOR  CHARACTERIS- 
TICS AND  BRIGHTNESS  OF  FLUORESCENT  AND 
PHOSPHORESCENT  MATERIAL,  by  L.  J.  Boardman, 
and  L.  H.  Dawson,  June  1947.   17  p.  NRL  N-3143. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  129166 

Naval  Research  Lab.,  Washington,  D.  C. 
A  REVIEW  OF  THE  CHARACTERISTICS  OF  LEAD 
PHOTOCONDUCTING  SULFIDE  CELLS,  by  J,  E. 
Perry  and  E.  H.  Ockert,  Jr.,  21  July  1946.  16  p. 
NRL  N-3260. 
Order  from  LD  mi  $2.40.  ph  $3.30  PB  130106 

Naval  Research  Lab..  Washington,  D.  C. 
SURVEY  OF  INORGANIC  PIEZOELECTRIC  MATE- 
RIALS; by  Paul  H.  Egli.  10  Oct  1947.  18  p.  NRL 
S-3187 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  1.30105 

Naval  Research  Lab.,  Washington,  D.  C. 
TRANSFORMATION  OF  CRYSTALLOGRAPHIC 
ELASTIC  AND  PIEZOELECTRIC  COEFFICIENTS,  by 
B.  J.  Faraday  and  B.  D.  Simmons,  14  July  1948.  22  p. 
NRL  S-3316. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129292 

New  York  State  Coll.  of  Ceramics,  Alfred  U. 
SEMICONDUCTING  MATERIALS,  by  R.  Lane  and  J. 
L.  Stull,  Nov  1956.  64  p.  Annual  report  Dec  1955  to 
Nov  1956.  Contr.  Nonr  1503  (01). 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  130670 

New  York  U.,  N.  Y. 
PROGRESS  REPORT  4  ON  FLUORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kallmann, 
May  1952.  89  p.  Contr.  DA-36-039-SC-5487. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  128287 

New  YorkU.,  N.  Y. 
PROGRESS  REPORT  5  ON  FLUORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, July  1952.  95  p.  Contr.  DA-^-039-SC-5487. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  128286 

New  York  U.,  N.  Y. 
PROGRESS  REPORT  6  ON  FLUORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, Oct  1952.  73  p.  Contr.  DA  36-039-SC-5487. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128285 

New  York  U.   N.  Y. 
PROGRESS  REPORT  7  ON  FLUORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, Mar  1953.   72  p.  Contr.  DA  36 - 039- SC- 54 78. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128284 
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New  York  U..  N.  Y.  I 

PROGRESS  REPORT  8  ONI  FLUORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, Aug  1953.   39  p.  Contr.  DA  36 -  039 -SC- 5487. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128283 


FLUORESCENCE  AND 


New  York  U.,  N.  Y. 

PROGRESS  REPORT  1  ON      „ 

CONDUCTIVITY  PHENOMONA,  by  HartmuTlCaYl 
mann.  Sept  1953.   73  p.  Contr.  DA36-039-SC- 42626. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  128295 


New  York  U.,  N.  Y. 
PROGRESS  REPORT  2 


ON 


pLUORESCENCE  AND 


CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, Oct  1953.  75  p.  Contf  DA36-039-SC-42626 
Order  from  LC  mi  $4.50,  p^  $12.30  PB  128294 

New  York  U.,  N.  Y. 
PROGRESS  REPORT  3  ON  f^LUORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, Apr  1954.  84  p.  Contk  DA-36-039-SC-42626. 
Order  from  LC  mi  14.80,  pfj  $13.80  PB  128293 


FLUORESCENCE  AND 


New  YorkU.,  N.  Y. 
PROGRESS  REPORT  4  FOR 

CONDUCTIVITY  PHENOMENA,  by  Hartmut  KaU- 
mann.  May  1954.  60  p.  Cont^.  DA-36-039-SC-42626. 
Order  from  LC  mi  $3.60.  pH  $9.30  PB  128292 

New  York  U.,  N.  Y. 
PROGRESS  REPORT  5  ON  I^LUORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, Oct  1954.  67  p.  Contri  DA-36-039-SC-42626. 
Order  from  LC  mi  $3.90,  phj$  10.80  PB  128291 

t 

New  York  U..  N.  Y. 
PROGRESS  REPORT  6  ON  FLUORESCENT  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kallmann, 
Feb  1955.  52  p.  Contr.  DA- 3fc-039-SC-42626. 
Order  from  LC  mi  $3.60  ph  ^9.30  ,    PB  128290 

New  York  U.,  N.  Y. 
PROGRESS  REPORT  7  ON  Ft^UORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, Feb  1955.  94  p.  ContrJ  DA-36-039-SC-42626. 
Order  from  LC  mi  $5.40,  ph  i$  15.30  PB  128289 


New  York  U..  N.  Y. 
PROGRESS  REPORT  8  ON  fLuORESCENCE  AND 
CONDUCTIVITY  PHENOMENA,  by  Hartmut  Kall- 
mann, July  1955.  81  p.  Contr.!  DA-36-039-SC-42626. 


Order  from  LC  mi  $4.80.  ph 


h  tl3. 
inieri 


New  York  U.  Coll,  of  Engineering 
RESEARCH  ON  PELTIER  EFFECT 
FINAL  REPORT,  by  E.  Millerj  and  I. 
1955.  63  p.  Contr.  DA 36 - 039 %C- 64422 
Order  from  LC  mi  $3.90,  ph  $10.80 

SC  Project  112  B;  D/A  Project. 


Ohio  State  U.,  Research  Foindation,  Columbus. 
TMono  RESONANCES  IN  A  F  ERRITE-FILLED 
CYLINDRICAL  CAVITY,  by  E, 
Kauyoumjian,  30  June  1956.   11 
Contr.  DA  -  36 - 039 -SC- 701 74. 
Order  from  LC  mi  $2.40,  ph  43.30  PB  130580 


80  PB  128288 

N.  Y. 

COOLING. 
Cadoff,  31  Aug 
AD  85559. 
PB  129408 


K.  Damon  and  R.  O. 
p.  OSURF  662-8; 


Pennsylvania  State  U.,  University  Park. 
MODIFIED  TRESCA'S  YIELD  CONDITION  AND 
ASSOCIATED  FLOW  RULES  FOR  ANISOTROPIC 
MATERIALS  AND  APPLICATIONS,  by  L.  W.  Hu. 
Oct  1956.  30  p.  Technical  Report  No.  1.  Contr. 
DA -36-061 -ORD-505. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128010 

Pennsylvania  State  U.,  University  Park. 
PLASTIC  BEHAVIOR  OF  ALUMINUM  ALLOY 
17S-T4  SUBJECTED  TO  TRIAXIAL  STRESSES,  by 
L.  W.  Hu  and  M.  J.  Owen,  Dec  1956.  25  p.  Technical 
report  No.  4.  Contr.  DA-36-061-ORD-505. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128011 

Pennsylvania  U.  School  of  Meullurgical  Engineer- 
ing, Philadelphia. 
SHEAR  ALONG  GRAIN  BOUNDARIES  IN  ALUMI- 
NUM BICRYSTALS,  by  Shiu-Kang  Tung  and  R. 
Maddin,  July  1956.  39  p.  Contr.  Nonr  (551) -19. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127589 

Philco  Corp.,  Philadelphia,  Pa. 
HIGH-SPEED  TRANSISTORIZED  FREQUENCY 
COUNTER  FINAL  PROGRESS  REPORT,  by  Nisson 
Sher  and  J.  P.  Schoenberg,  16  May  1955  to  31  July 
1956.  31  p.  Contr.  DA  36 - 039 -SC -64663. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  130860 

Philco  Corp.,  Philadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SURFACE 
ALLOY  SILICON  TRANSISTORS.  Sept  1956  to  30  Nov 
1956.  65  p.  Second  Quarterly  Report.  Contr.  DA  36- 
039-SC-72686. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  127580 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
HECEWISE  LINEAR  PLASTICITY.  P.  G.  Hodge  Jr., 
Oct  1956.   11  p.  PIB  AL  Rept.  357;  Contr.  Nonr  839. 
Order  from  LC  mi  $2.40,'  ph  $3.30  PB  129652 

Paper  presented  at  9th  Inst'l.  Cong,  of  Applied 
Mathematics,  Brussels,  Sept  1956. 

Princeton  U.,  N.  J. 
SOLID  STATE  PROPERTIES  AND  CATALYTIC 
ACTIVITY,  by  Hugh  Taylor,  7  Oct  1956.  8  p.  Contr. 
N6ONR-27018. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  128408 

Purdue  Research  Foundation,  Lafayette,  Ind. 
DIFFUSION  PHENOMENA  IN  PRESSURE  WELDING, 
by  A.  G.  Guy  and  A.  L.  Eiss,  15  Apr  1957.  34  p. 
AFOSR-TN-57-225;  Contr.  A F   18  (600)-l463. 
AD  126523. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128214 

Radio  Corp.  of  America,  Somervllle,  N.  J. 
FEASIBILITY  STUDY  ON  DEVICE  1  PER  MILITARY 
SPECIFICATION  MIL-T-19500A,  A.  Mohr  and  H.  D. 
Harmon,  1  May  1957.  91  p.  Contr.  DA36-039-SC- 
72709. 

Order  from  LC  mi  $5.40,  ph  $15.30  PB  127612 

Sarah  Mellon  Scaife  Radiation  Lab.,  U.  of 

Pittsburgh,  Pa. 
RESEARCH  AND  DEVELOPMENT  ON  THE  ELEC- 
TRON DENSITY  DISTRIBUTION  IN  SEMl-CONDUC- 
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TORS,  by  G.  A.  Jeffrey  and  G.  E.  Pringle,  1  Feb  thru 
Dec  31.  1955.  42  p.  Contr.  DA  36-061-ORD  463. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128127 

Equipment  For  X-Ray  Crystal  Structure  Analysis. 
1.  A  study  of  a  Eulerian  cradle  for  single  Crystal  In- 
tensity Measurements  with  the  XRD-3  or  XRD5 
Diffractomometer  and  associated  equipment,  by  G.  A. 
Jeffrey  and  G.  E.  Pringle.  2.  The  direct  Recording 
of  Scaled  Counter  Intensities  for  X-Ray  Crystal 
Structure  Analysis -by  G.  E.  Pringle.  3.  A  Simple 
Adaption  of  the  XRD-3  for  Direct  Recording  of  X-Ray 
Intensities,  by  J.  R.  Townsend. 

Scientific  Radio  Products,  Inc.,  Omaha,  Nebr. 
QUARTZ  CRYSTALS  INDUSTRIAL  PREPAREDNESS 
STUDY.  COMPLETION  REPORT  FOR  STEP  I., 
1  May  1956.  98  p.  Contr.  DA-36-039-SC-46602. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130588 

Signal  Corp  Engineering  Labs.,  Fort  Monmouth, 

N.J. 
EFFECTS  OF  X-RAY  IRRADIATION  ON  THE 
FREQUENCY  TEMPERATURE  BEHAVIOR  OF  AT- 
CUT  QUARTZ  RESONATORS,  by  A.  R.  Chi.  14  Mar 
1957.  21  p.  SCEL  M-1871. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  133852 

Sylvania  Electric  Products,  Inc.,  Wobum,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  FEASIBILITY 
REPORT  FOR  DEVICE  NO.   5.    12.5  GERMANIUM 
AMPLIFIER  TRANSISTOR,  by  D.  Unger,  25  Mar 
1957.  87  p.  Contr.  DA36-039-SC-72719. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  127606 

Sylvania  Electric  Products,  Inc.,  Wobum,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  TRANSISTOR 
MANUFACTURING  FEASIBIUTY  REPORT.  DEVICE 
1  OF  DIFFUSED  TRANSISTOR  CONTRACT,  by 
C.  M.  Chang,  5  Apr  1956.  52  p.  Contr.  DA-039-SC- 
72719. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  127607 

Syracuse  U.  Research  Inst.,  N.  Y. 
THEORY  OF  NON-IDEAL  SOLIDS  STATUS  RE- 
PORT, by  Melvin  Lax  (E.  P.  Gross,  Acting),  1  June 
1955  to  1  Jan  1956.  5  p.  Contr.  Nonr  669  (04). 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  127120 

Watertown  Arsenal  Lab..  Mass. 
ON  THE  PLANE  PLASTIC  FLOW  OF  AN  INSET 
BLOCK,  by  E.  W.  Ross.  Jr.,  30  July  1956.   15  p.  WAL 
880/52. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127682 

Western  Electric  Co.,  Laureldale.  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  DIFFUSED 
SEMICONDUCTOR  DEVICES,  by  J.  M.  Early  and  E. 
A.  Temple,  31  Dec  1956.  54  p.  Contr.-DA-36-039- 
SC-72729. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127605 

Western  Electric  Co..  Laureldale,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  DIFFUSED 
SEMICONDUCTORS  DEVICES:  J.  M.  Early  and  E.  A. 
Temple,  N.D.  57  p.  Feasibility  report  for  Device 
No.  12.  Contr.  DA-36-039-SC-72729. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  130683 


Westinghouse  Electric  Corp.  E.  Pittsburgh,  Pa. 
THE  TRAPPING  OF  HELIUM  IONS  AND  THE  RE- 
MISSION OF  TRAPPED  ATOMS  FROM  MOLYB- 
DENUM, by  L.  J.  Vamerin  and  J.  H.  Carmichael. 
18  Feb  1957.  28  p.  AFOSR  TN  57-270;  Contr.  AF 
18(600)  1049. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  127585 

Yale  U.,  New  Haven,  Conn. 
SOME  TRANSIENT  ELECTRICAL  EFFECTS  OF 
PLASTIC  DEFORMATION  IN  NaCl  CRYSTALS,  by 
D.  B.  Fischbach.  A.  S.  Nowick,  Aug  1957.  42  p. 
AF  OSR  TR  57-55;  Contr.  AF  18(600) -850-6. 
AD  136474. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129555 


Theoretical  Physics 

Armour  Research  Foundation.  Chicago,  111. 
DERIVATION  OF  THE  BALTZMAN  EQUATION 
FROM  A  QUANTUM  MECHANICAL  DEFINITION 
OF  THE  STEADY  STATE,  by  N.  Rostoker,  27  June 
1956.   11  p. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128570 

Boston  U.,  Mass. 
"THEORY  OF  MEASUREMENT"  IN  DIFFEREN- 
TIAL-SPACE QUANTUM  THEORY,  by  Armand 
Siegel,  Norbert  Wiener.  13  p.  N.D.  Contr.  Nonr- 
49202.    AD  71340. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  127690 

California  U.,  Los  Angeles. 
THEORETICAL  STUDY  OF  MAGNETO- HYDRO - 
DYNAMIC,  MAGNETO- ACOUSTIC,  AND  MAGNETO- 
ELASTIC  PHENOMENA,  by  Alfredo  Banos.  Jr.,  15 
May  1957.  34  p.  AF  OSR  TR-57-35;  Contr.  AF 
18(600) -1041. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129902 

Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 
ON  THE  FOUNDATION  OF  THE  MECHANICS  OF 
CONTINUOUS  MEDIA,  by  Walter  NoU,  June  1957. 
71  p.  Technical  Report  No.  17;  AF  OSR  57-352; 
Contr.  AF  18(600) -1138.  AD  132425. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  129535 

Electrical  Engineering  Research  Lab.,  U.  of 

Illinois,  Urbana. 
ELECTRON  INTERACTIONS  IN  GASEOUS  DIS- 
CHARGE PLASMAS  AND  THEIR   EFFECT  ON 
CYCLOTRON  RESONANCE,  by  Rudolph  C.  Hwa  and 
L.  Goldstein.  30  Sept  1957.   159  p.  Scientific  rept. 
no.  3;  AFCRC  TN  57-780;  Contr.  AF  19(604) -2152. 
AD  133729. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  133636 

Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
DIFFRACTION  THEORY-THREE  PAPERS,  trans- 
lated by  Abe  Shenitzer.  79  p.  AFCRC-TN-57-363; 
EM-103;  Contr.  A F  19(604)-1717.  AD  117057. 
Order  from  LC  mi  $4.50.  ph  $12.30  PB  128790 

From  "Journal  of  Experimental  and  Theoretical 
Physics"  (USSR),  30.  p.  528  (1956). 
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Park! 


Maryland  U.,  College 
FURTHER  INVESTIGATIONS 
LAR -PATCH  STIMULATOR. 
F.  R.  Hama,  June  1957.   12  p. 
Contr.  AF  18(600) -1014.  AO 
Order  from  LC  mi  $2.40,  ph 


ON  THE  TRIANGU- 
by  J.  C.  Hegarty  and 
AF  OSR  57-616; 
136605. 


$3.30 


PB  132149 


Naval  Ordnance  Test  Static  n,  China  Lake,  Calif. 
USE  OF  THE  IBM  701  CO\fUTER  FOR  QUANTUM 
MECHANICAL  CALCULATIONS  II  OVERLAP  IN 
TEGRAL,  by  D.  S.  Villars,  10  Aug  1956.  40  p.  NOTS 
1464;   NAVORD  5257. 
Order  from  LC  mi  $  3.00,  ph 


la. 


Pennsylvania  U.,  PhiladelpJi 
ON  THE  PRINCIPLE  OF  MljjIMUM 
PRODUCTION,  by  Herbert  B 
Technical  Report  9.  Contr. 
Order  from  LC  mi  $2.40,  ph 


$6.30 


PB  130794 


ENTROPY 
Callen,  Aug  1956.   19  p. 

r  698  (00). 
$3.30  PB  128122 


Non 


Polytechnic  Inst,  of  Brooklyn.  N.  Y. 
A  GENERAL  THEORY  OF  PIECEWISE  LINEAR 
PLASTICITY  BASED  ON  MA:aMUM  SHEAR,  by  P. 
G.  Hodge,  Jr.,  Dec  1956.  38  p    PIB  AL  Rept.  361; 
Contr.  Nonr  839(11). 
Order  from  LC  mi  $3.00,  ph  56.30  PB  130653 


School  of  Aviation  Medicine^  Randolph  Air  Force 

Base,  Tex. 
REQUIREMENTS  FOR  PR 
MENTAL  ZERO  GRAVITY 
Ward,  July  1957.  7  p.  AF  SAM 
Order  from  LC  mi  $1.80,  ph 


>ESf:NT-DAY   EXPERI- 
P^RABOLAS,  by  Julian  E. 
57-121. 
1.80  PB  132179 


Stanford  U.,  Calif. 
NON-LINEAR  VIBRATION 
BY  THE  AVERAGING  METH 
PART  III-SINGLE  DEGREE 
SYSTEMS-NON-ODD  RESTO 
TERM  APPROXIMATIONS,  by 


Plough,  15  June  1952.  71  p.  C^ntr.  N6onr-251. 

AD  162369 

Order  from  LC  mi  $4.50,  ph  112.30 


OBLEMS    IREATED 
D  OF  W.  RITZ- 
F  FREEDOM 
ING  FORCES-TWO 
K.  Klatter  and  J.  A. 


PB  130641 


Syracuse  U.,  Research  Inst, ,  N.  Y. 
TWO-COMPONENT  SPINORS  IN  GENERAL  RELA- 
TIVITY, by  Peter  G.  Bergmani,  May  1957.  20  p. 
AF  OSR  TN  57-259;  Contr.  ^F   18(600)459. 
AD  126557. 
Order  from  LC  mi  $2.40.  ph  13.30 


Utah  U.,  Salt  Lake  City. 
MECHANISM  OF  INHIBITOR 
PROCESSES,  by  Kang  Yang 
1956.  47  p.  AF  OSR  TN57 
20839.  AD  122040. 
Order  from  LC  mi  $3.30,  ph 


PB  128337 


ACTION  FOR  CHAIN 
anj  Taikue  Ree.  30  Sept 
39(9:  Contr.  AF  33  (038) 


Therr.'.odyr  amies 


Air  Force  Cambridge  Research 
FURTHER  STUDIES  OF  THFRMAL 
by  Hsiao-Lan  Kuo,  1  Feb  1957 
57-267. 
Order  from  LC  mi  $3.30.  ph  187.80 


7.80 


PB  129472 


Center.  Mass. 
CONNECTION, 
50  p.  AFCRC  TN- 


PB  127915 


Air  Force  Cambridge  Research  Center,  Mass. 
REFLECTION  OF  POINT  SOURCE  RADIATION 
FROM  A   LAMBERT  PLANE  ONTO  A   PLANE  RE- 
CEIVER, by  Arnold  W.  Guess,  July  1957.  79  p.  AF 
GRC  TR   57-243.  AD   133821. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133652 

Arkansas  U.,  Fayetteville. 
lilGH -TEMPERATURE  CHEMISTRY  OF  FUSED 
SUBSTANCES.   FINAL  REPORT,  R.  P.  Kruh,  1  Mar 
1957.  88  p.  Contract  AF  18  (600)960. 
Order  from  LC  mi  $4.80,  ph  $13.80  PB  128076 

California  Inst,  of  Tech.,  Pasadena. 
INVESTIGATION  OF  HEAT  TRANSFER  AT  HIGH 
HEAT-FLUX  DENSITIES  LITERATURE  SURVEY 
AND  EXPERIMENTAL  STUDY  IN  ANNULUS.  by 
Frank  Krieth  and  Martin  Summerfield,  20  Feb  1948. 
37  p.  Contr.  W-04-200-ORD-455. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  128589 

California  U.,  Los  Angeles. 
STUDIES  ON  THERMAL  STRESSES  FOR    AIR- 
CRAFT STRUCTURES  EXPOSED  TO  TRANSIENT 
EXTERNAL  HEATING.  VOLUME  II.  AN  ANALYTI- 
CAL METHOD  FOR  THE  PREDICTION  OF  BE- 
HAV  IR  OF  A  SHEET -STRINGER  PANEL  WITH 
A  Ui  iFORMLY  HEATED  SURFACE,  by  J.  E. 
Mahlmeister.  Dec  1955.  51  p.  WADC  TR  55-192; 
Contr.  AF  33(6l6)-293.  AD  110408. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  133924 

Chemical  Warfare  Labs.,  Army  Chemical  Center, 

Md. 
THERMISTOR  DISC  CALORIMETER,  by  Jerry  J. 
Mahoney  and  Douglas  D.  Keough,  27  June  1956.  20  p. 
CWLR  2036. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128859 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
TABLES  OF  THERMODYNAMIC  PROPERTIES  OF 
AIR  FROM  3000     K  to  10,000     K.,  C.  E.  Treanor 
and  J.  G.  Logan,  Jr.,  June  1956.  33  p.  Report  No. 
AD-1052-A-2.  AF  OSR  TN-56-343;  Contr.  AF  40 
(600) -6;  AF  18  (603)-10;  Gontr.  AF  18  (603) -10. 
AD  95219. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128833 

Cryogenic  Lab.,  Pennsylvania  State  U.,  University 

Park. 
PALLADIUM  HYDRIDE  II.  THE  ENTROPY  OF 
PdjH  AT  0   K,  by  Donald  M.  Nace  and  J.  G.  Aston, 
Rept.  on  Contract  N6onr- 269(03),  27  Nov  1956.  21  p. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129885 

Cryogenic  Lab.,  Pennsylvania  State  U.,  University 

Park. 
RESEARCH  AND  DEVELOPMENT  ON  THE 
THERMODYNAMICS  OF  SIMPLE  GASES  ADSORBED 
ON  SOLIDS,  by  William  A.  Steele  and  J.  G.  Aston. 
1  Aug  1956.    16  p.  Contr.  DA  36-061 -ORD-509. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128265 

Cryogenic  Lab.,  Pennsylvania  Sute  U.,  University 

Park. 
RESEARCH  AND  DEVELOPMENT  ON  THERMO- 
DYNAMICS OF  SIMPLE  GASES  ADSORBED  ON 
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SOLIDS,  by  J.  G.  Aston  and  J.  Greyson,  Oct  1956. 

19  p.  Contr.  DA36-061-ORD-509. 

Order  from  LC  mi  $2.40,  ph  $3.30  PB  128968 

Contribution  No.  90. 

Contents:   1.  Theory  of  heats  of  adsorption  on  a 
uniform  surface.  2.   Effects  of  lateral  interaction 
and  grain  boundaries. 

Cryogenic  Lab.,  Pennsylvania  State  U.,  University 

Park. 
RESEARCH  AND  DEVELOPMENT  ON  THE 
THERMODYNAMICS  OF  SIMPLE  GASES  ADSORBED 
ON  SOLIDS,  by  J.  G.  Aston  and  J.  Greyson,  7  Nov 
1956.  21  p.  Contr.  DA  36-061 -ORD-509. 
Order  from  LC  mi  $2.70.  ph  $4.80  PB  128970 

Contribution  No  88. 

Contents:    The  heats  of  adsorption  of  helium  and  neon 

on  graphitized  carbon  black. 

Cryogenic  Lab.,  Pennsylvania  State  U.,  University  Park. 
RESEARCH  AND  DEVELOPMENT  ON  THE 
THERMODYNAMICS  OF  SIMPLE  GASES  ADSORBED 
ON  SOLIDS,  by  W.  A.  Steele.  28  May  1957.   23  p. 
Contr.  DA  36- 061 -ORD-509.  AD-132205. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  128969 

Contribution  No.  91. 

Contents:    An  approximate  site  distribution  function 

from  adsorption  data;  Application  to  adsorbed 

helium. 

Curtiss-Wright  Corp.,  Caldwell,  N.  J. 
INVESTIGATION  OF  HEAT  TREATMENT  OF  COM- 
MERCIAL BASE  ALLOYS,  by  L.  Luini,  Apr  1953. 
73  p.  WADC  TR  53-26;  Contr.  AF  33(038) -23302. 
AD  13773. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  133695 

Dayton  U.,  Ohio. 
MEASUREMENT  OF  PEAK  TEMPERATURES  WITH 
THERMAL-SENSITIVE  INDICATORS,  by  John  G. 
Lucier,  June  1951.    12  p.  WADC  TR-53-471;   Contr. 
AF  33(616)6. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  130397 

Electrical  Engineering  Research  Lab.,  U.  of 

Illinois,  Urbana. 
ALIGNMENT  CHART  FOR  THE  RESISTANCE- 
TEMPERATURE  CHARACTERISTICS  OF  THERMIS- 
TORS, by  E.  K.  Weise,  20  Jan  1958.   15  p.  AF  OSR 
TN  58-96;  TN  12,  Contr.  AF  33(038) -12644. 
AD  148145. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  133644 

Engineering  Research  Inst.,  U.  of  Michigan,  Ann 

Arbor. 
DESCRIPTION  AND  EXPERIMENTAL  RESULTS  OF 
TWO  REGENERATIVE  HEAT  EXCHANGERS,  by  E. 
K.  Dabora,  and  M.  P.  Moyle,  Feb  1958.  31  p.  AF  OSR 
TN  58-226;  Contr.  A F  18(600)-1199.  AD  154128. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  133681 

Guggenheim  Aeronautical  Lab.,  Calif.  Inst,  of 

Tech.,  Pasadena. 
AERODYNAMIC  STUDIES  IN  THE  SHOCK  TUBE, 
by  J.  Rabinowicz,  10  June  1957.   118  p.  Memo.  38; 
Contr.  DA  04-495-ORD-19. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  130046 


Guggenheim  Aeronautical  Lab.,  Calif.  Inst,  of 

Tech.,  Pasadena. 
DEVELOPMENT  AND  APPLICATION  OF  A  TECH- 
NIQUE FOR  STEADY  STATE  AERODYNAMIC  HEAT 
TRANSFER  MEASUREMENTS,  by  Frederic  W.  Hart- 
wig,  1  June  1957.  55  p.  M  37;  Contr.  DA-04-495- 
ORD-19. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  129678 

Hypersonic  Research  Project. 

Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of 

Tech.,  Pasadena. 
INFRARED  EMISSIVITIES  AND  ABSORPTIVITIES 
OF  GASES,  by  S.  S.  Penner  and  A.  Thomson,  Aug 
1956.  33  p.  Technical  rept.  no.  21.  JPL  21;  Contr. 
Nonr- 220(03). 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127920 


Harvard  U.,  Cambridge,  Mass. 
A  NOTE  ON  THE  HEAT  TRANSFER   FROM  A 
SEMI -INFINITE  FLAT  PLATE  IN  AN  UNSTEADY 
STREAM,  R.  C.  DePrima,  Aug  1956.  20  p.  Contr. 
N5-0RI -07666. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128268 


Illinois  Inst,  of  Tech.,  Chicago. 
CRYOSCOPIC  BEHAVIOR  OF  HjO  AND  HNO-3  IN 
FUSED  AMMONIUM  NITRATE,  by  A.  G.  Keenan, 
Technical  note  2  on  Contract  AF  18(600)1148.  Feb 
1957.   11  p.  AFOSR  TN-57-32;  AD-115067. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127969 

Illinois  U.  Urbana. 
THEORETICAL  STUDY  OF  THE  PROPERTIES  OF 
INSULATING  AND  CONDUCTING  SOLIDS,  by  T. 
Suzuki  and  R.  Casella.  31  May  1957.  6  p.  Contr.  AF 
18(600)  -689. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  127591 


Institute  of  Flight   Structures,  Columbia  U.,  New 

York. 
A  METHOD  FOR  THE  APPROXIMATE  SOLUTION 
OF  THE  HEAT  EQUATION,  by  Jerome  H.  Weiner, 
Mar  1955.  56  p.  WADC  TR  54-427;  Contr.  AF 
33(616)2071.  AD  97343. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  133917 

James  Forrestal  Research  Center,  Princeton,  N.  J. 
A  SELECTIVE  BIBLIOGRAPHY   APPLYING  TO  HEAT 
TRANSFER  IN  OSQLLATING  FLOW,  by  Maurice  H. 
Smith  and  J.  P.  Rayton,  9  Mar  1955.  42  p.   184  refs. 
Literature  Search  No.  7. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  128691 

Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech.,  Pasadena. 
INVESTIGATION  OF  HEAT  TRANSFER  AT  HIGH 
HEAT-FLUX  DENSITIES:   EXPERIMENTAL  STUDY 
WITH  WATER  OF  FRICTION  DROP  AND  FORCED 
CONVECTION  WITH  AND  WITHOUT  SURFACE 
BOILING  IN  TUBES,  by  F.  Kreith  and  M.  Summer- 
field,  2  Apr  1948.  50  p.  JPL  PR -4-68;  Contr.  W-04- 
200-ORD-455. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128941 
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Leyden  State  U.  (Netherlands). 
ON  THE  THERMODYNAMIcXl  THEORY  OF  RE- 
LAXATION PHENOMENA:  A(fOUSTICAL  RELAXA- 
TION, by  S.  R.  Groot.  Jan  1958.   14  p.  AF  OSR  TN 
58-233;  Title:  Relaxation  phenomena:  Acoustical 
relaxation;  Contr.  A  F  61(5141  961.  AD  154136. 


Order  from  LC  mi  $2.40,  ph  $3.30 


PB  133676 


Massachusetts  Inst,  of  Tecl.,  Cambridge. 
APPLICATION  OF  SPECIAL  WORKING   FLUIDS  TO 
THERMODYNAMIC  POWER  CYCLES  OF  VERY 


LOW  OUTPUT  POWER,  by  J. 


4      etc.,  30  Mar  1956.  44  p.  Conir.  N5-ori-07899. 


Order  from  LC  mi  $3.30,  ph 


P.  Barger,  M.  Mojdara, 


$7.80 


PB  128563 


Massachusetts  Inst,  of  Tec*.,  Cambridge 
HEAT  TRANSFER  TO  SUPERCRITICAL  FLUO 
RINATED  HYDROCARBONS,  jy  R.  J.  Ferran  and 
Z.  J.  J.  Stekly,  Rept.  on  Contract  Nonr- 1841(14).   1 
July  1956.  40  p. 
Order  from  LC  mi  $3.(X),  ph 


$6.30 


PB  128013 


Massachusetts  Inst,  of  Tecl i.,  Cambridge. 
A  THEORETICAL  IN V ESTIG  \TION  OF  THE 
THERMODYNAMIC  AND  DYNAMIC   EFFECTS  OF 
WATER  INJECTION  INTO  HIGH -VELOCITY.  HIGH- 
TEMPERATURE  GAS  STREAMS,  by  Bruce  David 
Gavril,  June  1954.  317  p. 
Order  from  LC  mi  $11.10,  ph  $48.60  PB  128104 

Naval  Air  Rocicet  Test  Station,  Lake  Denmark, 

Dover,  N.  J. 
THERMISTOR  CONTROL  AN|D  MEASUREMENT  IN 
ADIABATIC  CALORIMETRY, 
man  Menes,  Apr  1956.  24  p. 
Order  from  LC  mi  $2.70,  ph 


John  D.  Clark  and  Her- 

siARTS  89. 

U.80  PB  128383 


Naval  Engineering  Experiment  Station,  Annapolis. 

Md. 

HIGH -TEMPERATURE  PROPERTIES  OF  TITANIUM- 
BORON  STEELS,  by  R.  B.  Nie  Jerberger,  27  Apr  1956. 
17  p.  Research  and  Development  Rept.  040038F(15). 
AD  105728. 
Order  from  LC  mi  $2.40,  ph  |b3.30  P^  129403 


Naval  Ordnance  Test  Station 
EFFECTS  OF  RAPID  HEATI 
THE  HARDNESS  AND  STR 
AND  7075-T6  ALUMINUM  A 
19  Apr  1956.   10  p.  NOTS 
Order  from  LC  mi  $1.80,  ph 


14:0 


China  Lake,  Calif. 
NiG  AND  COOLING  ON 
EIVGTH  OF  2014-T6 
LOYS,  W.  K.  Smith, 

NAVORD  5065. 
1.80  PB  130793 


Naval  Research  Lab.,  Wash.ngton.  D.  C. 
QUARTERLY  PROGRESS  RE 'ORT  NO.   4  ON  THE 
MEASUREMENT  OF  THE  Ph  YSICAL  AND  CHEM- 
ICAL PROPERTIES  OF  THE  SODIUM -POTASSIUM 
ALLOY,  by  C.  T.  Ewing  and  R.  S.  Hartman,  etc. 
July  1947.  86  p.  NRL  C-3152, 
Order  from  LC  mi  $3.90,  ph  1 10.80  PB  129168 


New  York  U.  Coll.  of  Engineering 
RESEARCH  ON  PELTIER   EF  F 
FINAL  REPORT,  by  E.  Millei 
1957.  45  p.  Contr.  DA  36-039 
Order  from  LC  mi  $3.30.  ph 


N.  Y. 
ECT  COOLING, 
and  B.  Selikson,  Jan 
t-SC-7il. 
7.80  PB  128086 


Ohio  State  U.,  Columbus. 
CONTRIBUTIONS  TO  THE 
FUNCTIONS  BY  A  PLANCKElNSTEIN 


TflERMODYNAMIC 

OSCILLATOR 


IN  ONE  DEGREE  OF  FREEDOM,  by  H.  L.  Johnston, 
July  1949.   66  p.  Contr.  N6  onr-225.    AD  206083. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  132035 

Ordnance  Materials  Research  Office,  Watertown 

Arsenal,  Mass. 
COMPARISON  OF  THE  CORRESPONDING  STATES 
AND  TWO-DEBYE  METHODS  OF  MATCHING 
LATTICE  SPECIFIC  HEATS,  by  A.  Paskin  and  R.  J. 
Weiss,  May  1957.   34  p.   MRL  29. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128606 


Pennsylvania  State  U.,  University  Park. 
THERMODYNAMICS  OF  SIMPLE  GASES  ABSORBED 
ON  SOLIDS.  TECHNICAL  REPORT,  by  J.  B.  Aston, 
30  Apr  1956.  57  p.  Contr.  DA  36-061-ORD-509. 
Order  from  LC  mi  $3.60.  ph  $9.30  PB  130665 

Pitman-Dunn  Labs.  Group.  Frankford  Arsenal, 

Philadelphia,  Pa. 
A  THERMODYNAMIC  STUDY  OF  LIQUID  Pb-Zn 
SOLVENTS,  by  F.  D.  Rosenthal  and  G.  J.  Mills,  June 
1956.  68  p.  Rept.  no.  R-1330. 
Order  from  LC  mi  $3.90,  ph  $10.80  PB  129449 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
HEAT  TRANSFER  IN  LAMINAR  BOUNDARY  LAYER 
(COMPRESSIBLE  FLUIDS)  ON  A  POROUS  FLAT 
PLATE  WITH  FLUID  INJECTION,  by  Shao  Wen  Yuan, 
21  June  1948.  33  p.  PIB  AL  Rept.  135;  Contr.  N6ori- 
98.  T.0.2. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  127950 

Rennesselaer  Polytechnic  Inst..  Troy.  N.  Y. 
STUDY  OF  EFFECT  OF  DEFORMATION  ON  THE 
THERMAL   EXPANSION  OF  METALS,  by  H.  B. 
Huntington.  2  Apr  1957.  6  p.  AF  OSR-TR -57-60; 
Contr.  AF18(600)-649.  AD  i;}6528. 
Order  from  LC  mi  $1.80,  ph  $L80  PB  130915 

Stanford  U.  Calif. 
SUMMARY  OF  BASIC  HEAT  TRANSFER  AND 
FLOW   FRICTION  DESIGN, DATA  FOR  PLAIN 
PLATE-FIN  HEAT  EXCHANGE  SURFACES,  by  W. 
M.  Kays  and  S.  H.  Clark,  15  Aug  1953.  134  p.  TR- 
17;  Contr.  N6onr-251.  Task  Order  6.  AD  16407. 
Order  from  LC  mi  $6.90,  ph  $21.30  PB  129900 

Thermal  Research  and  Engineering  Corp., 

Conshohocken. 
SUMMARY   REPORT  OF  THE  DEVELOPMENT  OF 
A  HIGH  TEMPERATURE  HEAT  EXCHANGER,  by 
J.  J.  Konikoff,  28  June  1955.   100  p.  Rept.  1004.  Contr. 
NOBS-50469-C1733. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  130244 


Wave  Propagation 

Academy  of  Technical  Sciences,  (Denmark). 
POLARIZATION -TRANSFORMING  PLANE  REFLEC- 
TOR FOR  MICROWAVES,  by  J.  Aagesen.   1957.  26 
p.   Electrical  Engineering  Series  Vol.  8  No.  7. 
Acta  Polytechnica  239  (1957). 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  134222 
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Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
SOME  AIRBORNE  MEASUREMENTS  OF  VHF  RE- 
FLECTIONS FROM  METEOR  TRAILS,  by  J.  P. 
Casey  and  J.  A.  HoUaday,  Apr  1957.  lip.  AF  CRC 
TN  57-101.  AD  117086. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132084 

Air  Force  Cambridge  Research  Center,  Mass. 
THE  SPATIAL  FREQUENCY  RESPONSE  OF  A 
TWO-DIMENSIONAL  OPTICAL  SYSTEM  IN  THE 
PRESENCE  OF  PRIMARY  AND  THIRD-ORDER 
SPHERICAL  ABERRATION,  by  George  B.  Parrent. 
Jr.  and  Charles  J.  Drane,  Jr.,  May  1957.  51  p.  AF 
CRC  TR-57-108.  AD  117092. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  132336 

California  U..  Los  Angeles. 
TORSIONAL  MAGNETO-HYDRODYNAMIC  WAVES 
IN  THE  PRESENCE  OF  FINITE  VISCOSITY,  by 
Edwin  Blue,  15  Jan  1957.   100  p.  AF  OSR  TN  57-57; 
Contr.  AF  18(600)   1041.  AD  115096. 
Order  from  LC  mi  $5.40,  ph  $15.30  PB  127702 

Cornell  U.  School  of  Electrical  Engineering.  Ithaca, 

New  York. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE, 
by  W.  Flood,  R.  Cohen,  31  Mar  1953.  34  p.  Research 
Report  EE147.  Progress  Report  3.  Contr.  DA-36- 
039 -sc- 15547. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  127976 

Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
A  THEORY  OF  LONG -DURATION  METEOR - 
ECHOES  BASED  ON  ATOMOSPHERIC  TURBULENCE 
WITH  EXPERIMENTAL  CONFIRMATION,  by  H.  G. 
Booker  and  Robert  Cohen,  1  July  1956.  50  p.  Tech- 
nical Report  36.  Research  Report  EE  298.  Contr. 
DA  36  -  039 -SC- 56748. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  127737 

Electrical  Engineering  Research  Lab.,  U.  of 

Texas,  Austin. 
ATMOSPHERIC  ATTENUATION  OF  3.35  MILLI- 
METER RADIO  WAVES  ON  A  7.5  MILE  PATH,  by 
C.  W.  Tolbert  and  C.  O.  Britt,  29  Mar  1957.   19  p. 
EERL-90,  Contr.  Nonr-375  (01). 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  132648 

Geophysical  Inst.,  U.  of  Alaska,  College. 
RADIO  PROPAGATION  IN  THE  ARCTIC,  by  G.  G. 
LitUe  and  R.  B.  Dyce,  15  Apr  1956.   114  p.  AFCRC 
TR-56-121;  Contr.  AF   19(604)  1089.  AD  110177. 
Order  from  LC  mi  $6.00,  ph  $18.30  PB  128329 

Geophysical  Inst.,  U.  of  Alaska,  College. 
STUDIES  OF  GROUND  CONDUCTIVITY  IN  THE 
FAIRBANKS,  KODIAK,  ANCHORAGE,  NOME,  AND 
POINT  BARROW  REGIONS,  by  Glenn  M.  Stanley. 
30  Sept  1955.  52  p.  Final  Report.  Contr.  DA  36- 
039 -SC- 567 15. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  127699 

Institute  for  the  Study  of  Rate  Processes,  U.  of 

Utah,  Salt  Lake  City. 
TRANSIENTS  IN  DETONATION,  by  M.  A.  Cook  and 
Others,  15  Apr  1956.  52  p.  TR-50;  Contr.  N7-onr- 
45107. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128213 


Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
FADING  OF  RADIO  WAVES  SCATTERED  BY 
DIELECTRIC  TURBULENCE,  by  R.  A.  Silverman 
Jan  1957.   17  p.  AFCRC  TN  57-379;   EM-101;  Contr. 
AF  19(604)-1717.  AD  117081. 
Order  from  LC  mi  $2.40,  ph  $3.30  PB  128792 

Microwave  Lab.,  Stanford  U.,  Calif. 
THEORETICAL  ^TUDY  OF  ELECTRO -MAGNETIC 
WAVES  SCATTERED   FROM  SHAPED  METAL 
SURFACES,  by  William  W.  Hansen  and  Leonard  I. 
Schiff,  24  Feb  1948.  17  p.  Quarterly  Report  No.  2. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  127176 

Motorola,  Inc.,  Riverside,  Calif. 
EXPERIMENTAL  INVESTIGATION  OF  MOUNTAIN 
OBSTACLE  PATH  TRANSMISSION,  by  H.  R.  Austin, 
et  al.  May  1955.  56  p.  Contr.  DA  36 -039 -SC- 64556. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  133618 

Second  Quarterly  Report,  Feb-Apr  1955. 

Motorola,  Inc.,  Riverside,  Calif. 
EXPERIMENTAL  INVESTIGATION  OF  MOUNTAIN 
OBSTACLE  PATH  TRANSMISSION  AT  MICROWAVE 
FREQUENCIES,  by  P.  L.  Cassell  and  W.  R.  Kerley. 
Aug  1957.   155  p.  Contr.  DA -36-039-SC-73057. 
Order  from  LC  mi  $7.50,  ph  $24.30  PB  132503 

Naval  Ordnance  Lab.,  White  Oak,  Md. 
ON  THE  OBLIQUE  REFLECTION  OF  UNDER- 
WATER SHOCKWAVES  FROM  A   FREE  SURFACE 
I,  by  J.  H.  Rosenbaum  and  H.  G.  Snay,  1  Nov  1956.  31 
p.    NAVORD  2710. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  130040 

Naval  Ordnance  Lab.,  White  Oak,  Maryland. 
SHOCKWAVE  PROPAGATION  IN  SHALLOW  WATER, 
by  J.  H.  Rosenbaum,  8  Aug  1956.  33  p.  NAVORD- 
4353. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  128727 

Naval  Research  Lab.,  Washington,  D.  C. 
SIGNAL  FLUCTUATIONS  IN  LONG  RANGE  OVER- 
WATER  PROPAGATION,  by  W.  S.  Ament  and  M. 
Katzin,  17  Mar  1950.  7  p.  NRL  3639. 
Order  from  LC  mi  $1.80.  ph  $1.80  PB  129132 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
INVESTIGATIONS  IN   ELECTROMAGNETIC  THEORY 
AND  MICROWAVE  NETWORKS,  by  A.  A.  Oliner, 
8  Mar  1957.  49  p.  Final  Report.  AFCRC  TR-57-187; 
Contr.  AF  19(604)-890.  AD  117288. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  130445 

Raytheon  Mfg.  Co.,  Watertown,  Mass. 
IONOSPHERE  PROPAGATION  STUDIES,  by  L.  C. 
Edwards.  31  Mar  1957.  58  p.  Scientific  Report  No. 
1-7;  AF  CRC  TN-57-179;  Contr.  AF  19(604)-1413. 
AD  117018. 
Order  from  LC  mi  $3.60,  ph  $9.30  PB  128939 

Raytheon  Mfg.  Co.,  Waltham,  Mass. 
IONOSPHERIC  PROPAGATION  STUDIES,  by  L.  C. 
Edwards,  31  July  1957.  69  p.  Contr.  AF  19  (604)- 
1413;  AFCRC-TR-57-185.  AD  117278. 
Order  from  LC  mi  $3.90.  ph  $10.80  PB  130446 
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Rome  Air  Oevelopment  Center,  Griffis  Air  Force 

Base,  N.  Y. 
A  PRELIMINARY  SURVEY 
MICROWAVE  REFRACTION 
A.  Engleman  and  L.  Calin, 
TN-57-257.  AD  131187. 
Order  from  LC  mi  $6.00.  ph  $18.30  PB  130996 


OF  TROPOSPHERIC 
AT  ROME.  N.  Y..  by 
S^pt  1957.   HI  p.  RADC 


Technical  Research  Group, 
EXCITATION   EFFICIENCY 
OVER  CORRUGATED  MET4L 
RUGATED  METAL  AND  IN 
ON  A  GROUND    PLANE,  by 
57  p.  Contr.  AF  19(604)  130:t 
Order  from  LC  mi  $3.60.  ph 


RESEARCH  METHOPS,   TECHNIQUES 


New  York. 
OF  SURFACE  WAVES 

DOUBLY  COR- 
DI ELECTRIC  SLABS 
Alan  F.  Kay,  Dec  1956. 

AFCRC  TN-56-776. 
$9.30  PB  128569 


AND  EQUI 


Si 


Astronautics  Symposium, 
SUMMARY  SESSION  (REPORfTS) 
Dorrance  et  al,  19  Feb  1957. 
57-14.  AD  120430. 
Order  from  LC  mi  $3.60,  ph 


$9.30 


David  Taylor  Model  Basin, 
CABLE  FUNCTION  TABLES 
CAL  ANGLES,  by  Leonard 
Sept  1955.    103  p.   DTMB  687 
Order  from  LC  mi  $5.70,  ph 


MENT 


n  Diego,  Calif, 
by  Wm.  H. 
54  p.  aF  OSR  TR 


PB  133771 


Washington,  D.  C. 
FOR  SMALL  CRITI- 
PcJe  and  Louis  Rosenthal, 
Suppl. 
16.80  PB  128853S 


Naval  Research  Lab.,  Wash  ngton.  D.  C. 
ANNUAL  REPORT   FOR  THE  YEAR   ENDING  30 
JUNE  1947,  June  1947.    17  p.  I^RL  3146. 
Order  from  LC  mi  $2.40.  ph  i  3.30  PB  129165 


Communication  Theory 


Developmental  Engmeering 
RELIABLE  HIGH-FREQUENcIy 
FRIST  SPECIAL  REPORT:   Gf 
MEASUREMENT,  by  D.  F.  Bowman 
Contr.  DA-36-039-SC-64486. 
Order  from  LC  mi  $2.40.  ph  1 3.30 


Corp.,  Washington,  D.  C. 

COMMUNICATIONS 
•OUND  SCREEN 

4  May  1956.   15  p. 

PB  130582 


General  Research  Co.,  BeveHy  Hills,  Calif. 
TECHNOTICS:   A  STUDY  OF  [EFFECTIVE  COM- 
MUNICATION OF  TECHNICAL  AND  SCIENTIFIC 
KNOWLEDGE,  by  J.  S.  J.  Hlobil,  July  1957.  37  p. 
AFOSR   TR   57-45;  Contr.  AF- 49(638) -174. 
AD  132,473. 
Order  from  LC  mi  $3.00.  ph  $6.30  PB  129395 

Ingeniors  Vetenskaps  Akade^ien  (Sweden). 
A  SOUND  SPECTROMETER   flOR  SPEECH  ANALY- 
SIS, by  Haus  Sund,  1957.  66  p.   Electrical  Engineer- 
ing Series  Vol.  8.  No.  4.  Acta  'olytechnica  228 
(1957). 
Order  from  LC  mi  $3.90.  ph  $ 


10.80 


PB  134221 


Naval  Ordnance  Lab..  White  bak,  Md. 
RELIABILITY  IN  COMMUNICATIONS  SYSTEMS,  by 
George  H.  Weiss.  June  1957.   11  p.  NAVORD  5664. 
Order  from  LC  mi  $2.40,  ph  J  3.30  PB  133874 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
EVALUATION  AND  OPTIMIZATION  OF  DIGITAL 
COMMUNICATION  SYSTEMS,  PART  I.  by  D.  Hoff- 
man and  E.  Schutzman,  15  Apr  1957.  32  diagrs. 
AF  CRC  TN-57-355;   Contr.  AF  19(604) -1964. 
AD  117124. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129624 

New  York  U.  Coll.  of  Engineering.  N.  Y. 
EVALUATION  AND  OPTIMIZATION  OF  DIGITAL 
COMMUNICATION  SYSTEMS,  PART  II.  by  S.  S.  L. 
Chang,  B.  Harris,  and  A.  Hauptschein,  15  July  to 
15  Oct  1957.   125  p.  AFCRC  TN-57-769;  Contr.  AF 
19(604)  1964.  AD  133,714. 
Order  from  LC  mi  $6.30,  ph  $19.80  PB  133627 

New  York  U.  Coll.  of  Engineering,  N.  Y. 
EVALUATION  AND  OPTIMIZATION  OF  DIGITAL 
COMMUNICATION  SYSTEMS,  by  S.  S.  L.  Chang,  B. 
Harris  and  A.  Hauptschein.  15  Jan  1958.   128  p. 
AFCRC  TN  57-971;  Contr.  AF  19(604)-   1964. 
AD  133792. 
Order  from  LC  mi  $6.30.  ph  $19.80  PB  133836 

Rome  Air  Development  Center,  N.  Y. 
CONSTANT  AMPLITUDE  SPEECH,  by  P.  J.  Ferrell 
Oct  1957.  21  p.  RADC  TN-57-317.  AD  131270. 
Order  from  LC  mi  $2.70,  ph  $4.80  .     PB  132431 

Information  Theory 

Operational  Applications  Lab.,  Air  Force 
Cambridge  Research  Center,  Washington,  D.  C. 
A   FURTHER  STUDY  OF  INFORMATION  TRANS- 
MISSION WITH  MATRIX  PATTERNS,  by  E.  T. 
Klemmer,  Sept  1957.  7  p.  AF  CRC  TN  57-1. 
AD  110066. 
Order  from  LC  mi  $1.80,  ph  $1.80  PB  132059 

Signal  Corps  Engineering  Labs..  Fort  Monmouth. 

N.J. 
THEORY  OF  INFORMATION  IN  THE  DISCRETE 
COMMUNICATION  SYSTEM,  by  Abner  Shimony, 
21  Sept  1945.  76  p.  TM  1690. 
Order  from  LC  mi  $4.50,  ph  $12.30  PB  127492 

Stavid  Engineering,  Inc.,  Plainfield,  N.  J. 
INVESTIGATION  OF  TECHNIQUES  FOR   DISPLAY- 
ING INFORMATION  IN  AN  AIR  TRAFFIC  CON- 
TROL CENTER,  by  R.  A.  Barker  and  R.  G.  Hertz. 
May  1957.  43  p.  AFCRC  TR-57-160;  Contr.  AF  19 
(604)  1508.  AD  117013. 
Order  from  LC  mi  $3.30.  ph  $7.80  PB  129631 

Photographic  Equipment 

Army  Medical  Research  Lab.,  Fort  Knox.  Ky. 
THE  APPLICATION  OF  FILM  SENSITOMETRY  TO 
THULIUM- 170  RADIOGRAPHY,  by  A.  Shemesh  and 
R.  Tyler.  5  Sept  1956.   17  p.  AMRL  253. 
Order  from  LC  mi  $2.40.  ph  $3.30  PB  128945 

Bulova  Research  and  Development  Labs.,  Wood- 
side,  N.  Y. 
HIGH-SPEED  POLYGONAL -PRISM  CAMERA  STUDY. 
FINAL  REPORT  PART  I..  1  Dec  1956.   141  p.  ARDC- 
TR-56-63pt.   1;    Contr.  A F18(600)- 1606.  AD  11300L 
Order  from  LC  mi  $7.20,  ph  $22.80  PB  128686 
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Bulova  Research  and  Development  Labs.,  Woodside, 

N.  Y. 
HIGH-SPEED  POLYGONAL-PRISM  CAMERA  STUDY. 
FINAL  REPORT  PART  II,  1  Dec  1956.  48  p.  ARDC- 
TR -56-63  pt.  2;  Contr.  AF  18(600) -1606.  AD  113002. 
Order  from  LC  mi  $3.30,  ph  $7.80  PB  128687 

Engineer  Research  and  Development  Labs.,  Fort 

Belvoir,  Va. 
BRUSH-SURFACED  LITHOGRAPHIC  TEST  PLATES, 
by  John  G.  Colwell  and  Stephen  W.  Gibson,  28  June 
1956.   39  p.   ERDL  1452 -TR. 
Order  from  LC  mi  $3.00,  ph  $6.30  PB  129377 

Engineering  Research  Inst.,  U.  of  Michigan,  Ann 

Arbor. 
THE  UNDERWATER  SPARK.  AN   EXAMPLE  OF 
GASEOUS  CONDUCTION  AT  ABOUT   10,000 
ATMOSPHERES.   FINAL  REPORT,  by  Edward  A. 
Manin,  July  1956.   198  p.  2048- 12F.  Contr.  DA  20- 
018-ORD-12242. 
Order  from  LC  mi  $8.70,  ph  $30.30  PB  128192 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  BOWEN   76-LENS  CAMERA,  by  J.  S.  Stanton 
and  M.  D.  Blatt,  17  Sept  1948.  27  p.  NAVORD  1033; 
NOTS   152. 
Order  from  LC  mi  $2.70,  ph  $4.80  PB  129680 
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Note  comparing  1-km  vertica 
AN  GMD-IA  and  AN/GF1D 
15p.    (PB  161  429)   50  c^nts 


ENGINEERING 


Adaptation  of  ceramic  tube 


generators  to  1000  Mc. 


375p.    (PB  161  137)  $3 
Availability  of  geothermal 
water.    July  59.    63p. 
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I  wind  shears  derived  from  simultaneous 
2  winds-aloft  observations.    Nov  59. 
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types.    June  59.     166p.    (PB  151  922)  $3.00 494 


Application  of  RF  micropoientiometers  for  calibration  of  signal 


Jan  60.     19p.    (PB  151  396)   50  cents 506 


Army  research  taslc  summiry,   1960.    Volume  5.    Engineering. 


75 483 

energy  for  the  demineralization  of  saline 

PB  161  400)  $1.75 486 

Composite  materials  and  cbmposite  structures:    Proceedings  of  the 
Sagamore  Ordnance  Maijenals  Research  Conference  (No.  6)  at 
Sagamore  Conference  Center,   Raquette  Lake,  New  York,  August 

18.19,20.21,1959.    $6lp.    (PB  161  443)   $7.00 514 

Critical  review  of  literaturje  on  formation  and  prevention  of  scale. 

July  59.    50p.    (PB  161  399)   $1 .  50 486 

Demineralization  of  saline  waters:  A  preliminary  discussion  of  a  re- 
outline  and  description  of  potential  proc- 

Oct  52.    70p.    (PB  161  373)   $1.75 491 

Aug  54.    96p. 


search  program  with  an 

esses  and  a  bibliography 
Demineralization  of  saline  water  with  solar  energy 

iPB  161  379)   $2.  25 489 

Design,  construction,  field  testing,  and  cost  analysis  of  an  experimen 

tal  electrodialysis  demineralizer  for  brackish  waters.    Dec  56. 

176p.    (PB  161  386)   $3.  (X) '. 488 

Development  and  test  of  a  tial  loon -borne  manned  vehicle.    June  59. 

47p.    (PB  161  092)   $1.2^ , 483 

Development  of  a  direct-freezing  continuous  wash-sej)aratipn  process 

for  saline  water  conversion.    Jan  59.    94p.    (PB  161  397)   $2.  25 487 

Development  of  lighrweightlaluminum  crates  for  bulky  low  density 

items.    Sep  59.    40p.    (PB  161  364)  $1 .  00 484 

Development  of  plastics  solar  stills.    Feb  59.    34p.    (PB  161  398)  $1.00 487 

Disposal  of  saline  conversion  brines:   An  orientation  study.    1958. 

129p.    (PB  161  394)   $2. 75 489 

Economic  evaluation  study  of  distillation  of  saline  water  by  means  of 

forced-circulation  vapoit- compression  distillation   equipment. 

1958.     194p.    (PB  161  395)   $3.00 488 

Effects  of  small  changes  ini  position  and  velocity  at  burnout  on  the 

orbit  of  a  ballistic  missile.    Oct  59.    33p.    (PB  161  409)   $1.00 513 

Further  development  of  a  direct-freezing  continuous  wash -separation 

process  for  saline  water  conversion.    July  59.    82p. 

(PB  161  403)   $2.  25 488 

Grants  and  contracts  for  sdientific  research.    Guides  for  the  sumission 

of  research  and  developtnent  proposals.    Nov  52.    7p. 

(PB  161  374)   50  cents.  .  ^ 491 

Inventory  of  published  and  unpublished  data  on  the  characteristics  of 

saline  surface  and  grouild  waters  of  South  Dakota.    June  54.    156p. 

, 482 

of  geothermal  energy  for  the  determination  ^<^ 

of  saline  water.    July  59.    50p.    (PB  161  401)   $1.25 491 

Methods  of  purification  of  metals  and  intermetallic  compounds. 

Nov  59.    86p.    (PB  161  415)   $2.  25 495 

Minimum  energy  requirements  for  sea  water  conversion  processes. 

Apr  56.    79p.    (PB  161  384)  $2. 00 489 

New  and  improved  methods  for  lower  cost  solar  distillation.    Aug  59. 

40p.    (PB  161  402)   $1.0a 490 

Osmionic  process.    1957.    75p.    (PB  161  389)  $2.00 490 

Potential  use  of  converted  sea  water  for  irrigation  in  parts  of 

California  and  Texas.    Apr  54.    27p.    (PB  161  378)   75  cents 487 

Pressure-sensitive  tape  suspension  systems  for  aircraft  parts  in  - 

shipping  containers.    Part  II.    Effects  of  accelerated  exposure  on 

tape  properties.    Oct  59,    35p.    (PB  161  362)   $1.00 484 
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Research  and  development  of  processes  for  desalting  water  by  freezing. 

Aug  56.    173p.    (PB  161  385)   $3. 00 492 

Research  continuation  of  Badger -Hickman  centrifugal  distillation  testing 

on  unit  number  4.    Mar  57.    80p.    (PB  161  390)   $2. 00 486 

Research  investigations  of  multiple-effect  evaporation  of  saline  waters 

by  steam  from  solar  radiation.    Dec  53,  (Report  out-of-print.  Summary 

only  available. )  (PB  161  377)  50  cents 456 

Research  on  and  analysis  of  single-effect  low  temperature  flash 

evaporation  process.    1955.    102p.    (PB  161  393)  $2.  50 488 

Research  on  and  development  of  Badger -Hickman  centrifugal  distilla- 

•  tion  techniques  and  equipments.    Nov  56.    98p.    (PB  161  387)   $2.  25 486 

Research  on  forced -circulation  and  dropwise  condensation  techniques 

for  improving  heat  transfer  rates  for  vapor  compression  evaporators. 

Oct  55.    59p.    (PB  161  383)   $1 .  50 492 

Research  on  liquid-liquid  extraction  for  saline  water  conversion. 

Dec  58.    86p.    (PB  161  396)  $2.  25 492 

Research  on  methods  for  solar  distillation.    Dec  56.    78p. 

(PB  161  388)   $2. 00 490 

Research  on  the  pyrolytic  desposition  of  thin  films.    Oct  59.    50p. 

(PB  161  417)   $1.25 495 

Research  on  salt  water  purification  by  freezing.    Sep  55.    58p. 

(PB  161  382)  $1 .  50 486 

Results  of  selected  laboratory  tests  of  an  ionics  demineralizer. 

Apr  54.    78p.    (PB  161  376)   $2. 00 499 

Review  of  certain  ferrous  castings  applications  in  aircraft  and 

missiles.    Dec  59.    54p.    (PB  151  077)   $1 .  50 483 

Solar  distillation  of  sea  water  in  the  Virgin  Islands.    Feb  55.    42p. 

(PB  161  380)   $1.25 489 

Solar  still  construction.    Aug  59.    26p.    (PB  161  404)   75  cents 490 

Space  probes  and  persistence  of  strong  tropopause  level  winds.  i 

Dec  59.     15p.    (PB  161  431)   50  cents 512 

Standardized  procedure  for  estimating  costs  of  saline  water  conversion. 

Mar  56.    50p.    (PB  161  375)  $1. 25 491 

Synthesis  and  purification  of  dielectric  materials.    Oct  59.    141p. 

(PB  161  366)   $2.75 511 

Water  and  ion  flow  through  imperfect  osmotic  membranes.    Apr  57. 

74p.    (PB  161  391)  $2. 00 488 

Zone -purification  process  as  a  method  of  preparation  of  portable 

water  from  sea  water.    Jan  58.    16p.    (PB  161  392)   50  cents 487 

MACHINERY,   FABRICATION,   AND  ACCESSORY  EQUIPMENT 

Evaluation  of  designs  and  materials  for  high  speed-high  temperature 

shaft  seals  for  turbojet  engine  applications.    Dec  58.    UOp. 

(PB  151  915)   $2.  50 519 

Machining  characteristics  of  high  strength  thermal  resistant  materials. 

Aug  59.    424p.    (PB  161  369)   $6.  00 520 

Rapid  loading  of  aluminum  alloy  riveted  joints.    Dec  59.    23p. 

(PB  161  434)   75  cents 520 

MATERIALS 

Candidate  materials  for  high  temperature  fabrics.    Sep  59.    I66p. 

(PB  161  411)  $3.00 525 

Ceramic  study  summary  technical  report.    Aug  59.    20p. 

(PB  161  146)   50  cents 522 

Ignition  of  hydrocarbon  vapors  by  continuous  dc  arcs.    Dec  59.    18p. 

(PB  161  068)   50  cents 524 

Influence  of  surface  on  ceramic  mechanical  properties.    Sep  59.    36p. 

(PB  161  309)   $1 .  00 522 

Research  and  development  services  leading  to  the  control  of  electrical 

properties  of  materials  for  high  temperature  radomes.    Oct  59. 

34p.    (PB  161  423)   $1.00 522 
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MATERIALS    (con.) 

Study  of  the  corrosive  effects  of  the    combustion  products  of  boron 
containing  fuels  on  selected  high  temperature  materials.    Sep  59. 
331p.    (PB  161  421)    $3.00 

System  titanium-zirconiutnoxygen.     July  59.    83p.    (PB  161  435)  $2.  25 

MATHEMATICS 

A  singular  differential  boiJndary  problem.    Apr  59.    39p 
(PB  161  416  )   $1.00  . 

MECHANICS 


Pa 


525 
522 


532 


538 


538 


Aerodynamic  studies:    Th^  forces  acting  on  an  air  vehicle:    A  review 

of  the  literature  (Part  23).    Dec  59.     345p.    (PB  161  442)   $5.  00 540 

Combined  effects  of  axial  load,   thermal  stress,  and  creep  in  flat 

plates.     Mar  58.    145pi    (PB  161  087)    $2.75  

Combined  effects  of  axial  load,     thermal  stress,  and  creep  in  flat 

plates  .     Large  deflection  analysis  of  buckled  plates  under  thermal 

effects.    Feb  59.    30p.    (PB  161  087 -S-1)  75  cents 

Damping  of  flexural  vibrations  by  alternate  visco-elastic  and  elastic 

layers.    Nov  59.    45p.    (PB  161  425)  $1.  2S 536 

La*s  for  large  elastic  regponse  and  permanent  deformation  of  model 

structures  subjected  to  blast  loading.    Dec  58.  56p 

(PB  161  446)     $1.75... 536 

Relativistic  treatment  of  sitrong  shock  waves  in  a  classical  gas 

Dec  59.    40p.    (PB  161  ^30)   $1. 00 542 

Steady  state  response  of  a  I  simple  system  with  a  hysteretic    spring 

July  59.    22p.    (PB  161  091)   75  cents 538 

METALLURGY 

Development  of  molybdenuin-base  alloys.    Part  I.    High  strengths  and 
high  recrystallization  temperatures  in  wroi^ht  molybdenum -base 
alloy  bar  stock.    Part  U.    Molybdenum -base  alloy  sheet  materials 
Oct  59.     138p.    (PB  161  413)    $2.75 

Effect  of  high  temperature,  recovery  on  the  creep  of  polycrystalline 
aluminum  in  the  dislocajtion  climb  region  of  temperatures     Dec  59 
34p.    (PB  161  422)  $1.00 ■ 546 

Effect  of  heat  treatment  on  the  metallurgical  and  mechanical  proper- 
ties of  7  Al- 3  Mo  titaniium  alloy.    Nov    59.    109p.      (PB  161  363)  $2.50 546 

Investigation  of  the  strength  and  ductility  relationships  in  titanium- 
aluminum  alloys  between  6  and  15%  aluminum  for  application  at 
elevated  temperatures.      Nov  58.    74p.    (PB  161  424)   $1.75 546 

Preparation  of  highr  purity.  Iw,  Mo,  Ta,  Cb,  and  Zr. 

Oct  59,  ^  15p.  (PB  161  365)  50  cents ' 547 

PropertieS^pf  b«^ron.    Jan  60.  9p.  (PB  161  19 1)    50  cents .546 

Research  c^  the  "mechanisrtis  of  fatigue.  Sep  59.  7  Ip. 

(PB  161  4^$2jy)  ....    549 

Study  of  methocls  for  nondestructive  measurement  of  residual  stress 

Dec  59.  48p.  (PB  161  436)  $1.25 549 

Study  of  the  relationship  between  notched  and  unnotched  specimens  of 
2024  aluminum  alloy  in  |he  low-cycle  fatigue  regime.  May  59. 
.  80p.  (PB  161  405)  $2.00 545 

Study  of  17-7  PH  stainless  $teel.    June  59.  44p.  (PB  161  089)  $  I.  25 ..........  .*.... ..... ..... . . ......  545 

Welding  of  titanium  and  titajnium  alloys.  Dec  59.    69p. 

(PB  151  079)  $1.75 546 

MISCELLANEOUS 

Report  of  NRL  Progress,  Mar  60.    (PB  161  279)  $1.  25,  $10. 0(j/year 574 

NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 


Air  blast  measurements  around  water-filled  simulated  nuclear  reactor 

core  vessels.    July  59.  ^6p.  (PB  161  445)  $1.00  '. 553 
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NUCLEAR  PHYSICS  AND   CHEMISTRY  (con. ) 


Page 


Elastic -plastic  response  of  thin  spherical  shells  to  internal  blast 

loading.    Feb  59.    38p.    (PB  161  444)  $1 .  25 553 

Elastic  response  to  internal  blast  loading  of  models  of  outer  contain- 
ment structures  for  nuclear  reactors.    Feb  59.    52p. 
(PB  161  447)  $1.75 553 

Natural  aerosols  and  nuclear  debris  studies.    Nov  59.    44p. 

(PB  161  368)   $1 .  25 ; 550 

Neutron  interactions  in  lithium,  carbon,  nitrogen,  aluminum,  argon, 
manganese,  yttrium,  zirconium,   radiolead,  and  bismuth.    Feb  59. 
150p.    (PB  161  406)   $2.  75 553 

Radiation  chemistry  and  related  phenomena.    Part  I.    Mechanisms 
of  radiation  chemistry.     Part  II.    Radiation  chemistry  of  saturated 
aliphatic  hydrocarbons.    Part  III.    Radiation  chemistry  as  a  pre- 
cursor to  radiation  effects  analyses.    Nov  59.    91p. 
(PB  161  414)   $2.  25 550 


PERSONNEL  SUPPLIES  AND  PERSONAL  EQUIPMENT 

Feasibility  study  and  design  of  a  self-attenuating  light  valve. 
21p.    (PB  161  433)  75  cents 


Oct  59. 


554 


PHYSICS 


Army  research  task  summary.   1960.    Volume  3.    Physics  (Part  I). 

373p.    (PB  161  135)  $3.75  555 

Army  research  task  summary,    1960.    Volume  4.    Physics  (Part  II) 

and  geophysical  sciences.    375p.    (PB  161  136)  $3. 75 555 

Design  and  construction  of  a  liquid  hydrogen  temperature  refrigeration 

system.    Jan  60.    39p.    (PB  151  397)   75  cents, 569 

Effects  of  resonant  acoustic  vibrations  on  heat  transfer  to  air  in 

horizontal  tubes.    June  59.    57p.    (PB  161  361)   $1.  50  . . ." 569 

Helium  refrigeration  and  liquefaction  using  a  liquid  hydrogen  refriger- 
ator for  precooling.    Jan  60.    34p.    (PB  151  398)   50  cents 569 

High  temperature  x-ray  diffractometer  specimen  mount.    Oct  59. 

18p.    (PB  161  360)   50  cents : 564 

Improved  free  volume  theory  of  liquids,   II.    Sep  59.    197p. 

(PB  161  407)  $3. 00- 568 

Influence  of  gas  dissociation  on  heat  transfer.    June  59.    151p. 

(PB  161  418)   $2. 75 ., 568 

McGill  symposium  of  microwave  optics  June  22-25,   1953.    Part  I.  1 

Microwave  optics.    Apr  59.    142p.    (PB  161  450)  ^2.75 .1 557 

McGill  symposium  on  microwave  optics,  June  22-25,   1953.    Part  II.  | 

Diffraction  and  scattering.    Apr  59.    250p.    (PB  161  451)  $3.  50 1 557 

r 

RESEARCH  METHODS.   TECHNIQUES  AIjD^QUIPMENT 

Army  research  task  summary,   1960.    Volume  6,      Materials  tech- 
nologies, mathematics,  and  operations  research.    451p. 
(PB  161  138)   $4.  50 572 

SOCIAL  SCIENCES 


Distribution  of  incoming  lettermail  at  the  Baltimore,  Maryland  City 
Post  Office.    Oct  59.    121p.    (PB  151  392)  $2.  50 
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Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
PURNAL  ARTICLES  FISCAL  YEAR  1958. 
Oct  58,  27p.    77  refs.    CWL  Special  pub.  4-6. 
Order  from  LC  mi $2.  70,  phH  80  PB  138  345 

TTiis  list  at  articles  published  in  journals  during  the 
fiscal  year  1  July  1957  throu^  30  June  1958  was  com- 
piled from  reprint  orders  and  notifications  of  publi- 
cation made  available  by  the  authors.   A  file  of  re- 
prints, covering  all  but  a  few -articles,  is  available 
in  the  Technical  Information   Division.    In  most 
cases,  copies  cf  reprints  may  be  obtained  from  the 
authors. 

Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
SUBJECT  INDEX  TO  UNCLASSIFIED  ASTIA  DOCU- 
MENTS [AD-1  to  AD- 75  000].  [1960]  9v. 
Order  from  OTS  $30.  00/ set  PB  151  567 

Complete  descriptive  information  for  each  of  40,000 
documents  is  listed  under  each  subject  heading  appli- 
cable to  the  document. 

Vol.   1.    Abaca  fibers  to  Bibliography  AD- 3542. 
Vol.  2.    Bibliography  AD- 3893  to  Deserts 

AD-24  326<b) 
Vol.  3.    Deserts  AD-24  326(c)  to  Fungi  AD- 69  683 
Vol.   4.    Fungi  AD- 70  194  to  Isotopes  AD- 64  340 
Vol.  5.    Isotopes  AD- 74  405  to  Molecules  AD- 43  493 
Vol.  6.    Molecules  AD- 49  855  to  Prefabricated  build- 
ings AD- 15  413 
Vol.  7.    Prefabricated  buildings  AD- 18  576  to  Servo 

systems- -Equipment  AD-6284 
Vol.  8.    Servo  systems- -Equipment  AD- 17  113  to 

Titanium  AD- 13  064 
Vol.  9.    Titanium  AD- 13  812  to  Zodiacal  light 
For  correlation  index  of  AD-PB  numbers  see 
PB  151  567S 


Herner  and  Co.  ,  Washington,  D.   C, 
BASIC  RESEARCH  RESUMES:   A  SURVEY  OF 
BASIC  RESEARCH  ACTIVITIES  IN  THE  AIR  RE- 
SEARCH AND  DEVELOPMENT  COMMAND.   Rept. 
on  Contract  AF  49(638)652.  Dec  59,  341p.  AFOSR- 
TR-59-204. 
Order  from  OTS  $5.  00  EB  161  291 

The  purpose  of  Basic  Research  Resumes  is  to  pro- 
mote the  broad  accessibility  of  information  about  the 


activities  of  the  Air  Research  and  Development  Com- 
mand in  the  support  and  performance  of  basic  re- 
search.   In  keeping  with  this  theme  of  accessibility, 
the  volume  is  designed  in  such  a  way  as  to  accomo- 
date a  variety  of  viewpoints  and  purposes  of  use. 
Thus,  Section  I  is  designed  primarily  for  adminis- 
trative personnel,  listing  individual  efforts  by  title 
only,  and  Section  II  is  keyed  to  the  needs  of  working 
scientists,  giving  a  detailed  description  of  each  effort 
Individual  efforts  are  arranged  in  broad  subject  cate- 
gories in  both  Sections  I  and  II,  and,  within  subject 
categories,  they  are  listed  alphabetically  by  the  name 
of  the  organization  or  institution  doing  the  research. 
As  a  further  means  erf  promoting  maximum  accessi- 
bility of  the  information  it  contains.  Sections  I  and  II 
of  the  volume  are  followed  by  three  indexes.    The 
first  index  categorizes  research  programs  according 
to  the  names  of  the  organizations  or  institutions  in 
which  they  are  being  performed;  the  second  arranges 
programs  by  the  names  of  their  principal  investiga- 
tors; and  the  third  is  a  detailed  index  to  the  subjects 
or  phases  of  subjects  encon^jassed  by  the  programs. 
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Radio  Astronomy  Lab. ,  U.  of  Alabama,  University. 
A   RADIO  STUDY  OF  THE  SUN  AND  MOON  AT 
MILLIMETER  WAVELENGTHS,  by  F.  H.  Mitchell 
and  Robert  N.  Whitehurst.    Final  technical  rept.  on 
Contract  DA  01-009-ORD-456.    21  May  58,   13p. 

5  refs.    AD- 161  317. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  096 

Solar  and  lunar  temperatures  and  atmospheric 
attenuation  were  measured  at  selected  millimeter 
wavelengths.    The  solar  temperature  is  4500OK  at 

6  mm,  5700OK  at  7.  5  mm.  and  6500OK  at  8.  5  mm. 
No  fluctuations  were  observed.    The  lunar  tempera- 
ture varies  with  phase  angle  in  a  rather  complex         i 
manner  from  1250K  near  new  moon  to  1750K  about  4-^ 
days  after  full  moon.    The  values  of  atmospheric 
attenuation  are  consistent  with  the  Van  Vleck  theory, 
but  absorption  in  some  types  of  clouds  is  smaller  than 
anticipated,  particularly  between  6  and  7  mm.  A 
small  effort  was  devoted  to  the  analysis,  design,  and 
construction  of  a  crystal-audio  radiometer  for  the 

3-4  mm  wavelength  region.    (Portions  of  this  report 
will  not  reproduce  well) 
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Harvard  Coll.  Observatory,  Cambridge,  Mass. 
CLASSIFICATION  OF  SOLAR  PROMINENCES  - 
VIU  -  1947,  by  Donald  H.  Mengel  and  F.  Shirley 
Jones.  Scientific  rept.   no.   3  oil  Contract 
AF  19<604)4962.   Dec  59,  54p.  AFCRC-TN-59-639. 
Order  from  LC  nu$3.60,  ph$9^  30  PB  144  958 


See  also  PB  137  947 


Harvard  Coll.  Observatory,  port  Davis,  Tex: 
SOLAR  RADIO  INTERFERENCE  AT  125,  200,  425, 
550  Mc/8,  by  A.   Maxwell,  W.   E.  Howard,   III  and 
G.  Garmire.  Scientific  rept.  i^.   14  on  Contract 
AF  19(604)1394.  July  59,  84p.   48  refs.   AFCRC-TN- 
59-459. 
Order  from  LC  mi$4.  80,  ph$l3.  80  PB  144  925 

This  report  comprises  a  detailed  analysis  of  the 
occurrence  and  intensity  of  solar  radio  bursts  at  four 
frequencies  in  the  meter  band.    The  report  also  in- 
cludes a  brief  description  of  the  sweep- frequency 
equipment  and  calibration  procedures  at  the  Fort 
Davis  Station,  a  discussion  of  the  characteristics 
and  origin  of  the  four  spectral  types  of  solar  radio 
bursts,  and  a  brief  account  of  the  association  of  the 
birsts  with  solar  optical  phenomena.  The  interfering 
effects  of  solar  radio  activity  on  radar  and  radio 
equipment  are  discussed  at  the  end  of  the  report. 


National  Bureau  of  Standards,  Washington,  D.   C. 
A  MULTIPLET  TABLE  OF  A$TROPHYSICAL  IN- 
TEREST,  REVISED  EDITION.   PART  L    TABLE  OF 
MULTIPLETS.  PART  IL   FINDING  LIST  OF  ALL 
LINES  IN  THE  TABLE  OF  MULTIPLETS,  by 
Charlotte  E.   Moore.   Nov  59,  l52p.   410  refs.   Tech- 
nical nae  36. 
Order  from  OTS  K  00  PB  151  395 

Pending  the  completion  of  a  current  edition,  the  1945 
Multiplet  Table  is  being  repriilted  here  to  meet  con- 
tinuing demands.  The  leading  lines  in  196  atomic 
spectra  of  85  chemical  elements  are  listed  in  re- 
lated groups  called  multiplets.   Estimated  intensities, 
excitation  potentials  and  multiplet  designations  are 
given  for  the  individual  lines,  end  each  multiplet  is 
assigned  a  number.    An  extensive  bibliography 
covers  the  source  material  us^  for  the  compilation. 
The  Table  is  presented  in  two  pans:  Pan  I  includes 
the  multiplets,  with  the  spectra  erf  each  element 
being  given  in  order  of  increasing  ionization,  and 
the  elements  in  order  of  increasing  atomic  number. 
Parr  II  is  a  Finding  List  in  which  all  the  lines  in 
Part  I  are  entered  in  order  of  i|icreasing  wavelength, 
with  their  multiplet  numbers.    iTie  range  of  the  Table 
is  from  2951  A  to  13164  A.    A  supplementary  table 
of  "Forbidden  Lines"  extends  flrom  2972  A  to 
12645  A.    (Author) 


Oslo  U.  (Norway). 
STUDIES  IN  THE  GENERAL  FIELD  OF  THE  IN- 
TERRELATION OF  SOLAR  RADIATION  IN  THE 


OPTICAL  AND  METER -WAVE  REGIONS  WITH 
OTHER  SOLAR  mENOMENA  AND  mENOMENA 
TAXING  PLACE  DM  THE  TERRESTRIAL  ATMOS- 
PHERE, by  Svein  Rossland.    Technical  (Final)  rept. 
for  1  July  54-31  Dec  56  on  Contract  AF 
61(514)651-C.    21  Jan  57,  38p.    5  refs.    AFCRC-TR- 
57-267;  AD-117  172. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  137  682 

Researches  in  the  field  erf  solar  radio  noise:  radiomet- 
ric observations  on  200  ok;  general  remarks  on  the 
registrations  on  200  mc;  analysis  at  registrations  at 
solar  radiation  on  200  mc;  a  burst  analysis  recover; 
construction  at  a  triple-element  interferometer  for 
200  mc;  observations  on  55  mc  and  500  mc;  and 
analysis  of  solar  eclipse  data  of  June  30,   1954.   On 
sunspKX  magnetism:  the  magnetic  buoyancy  effect; 
the  hypothesis  at  a  toroidal  magnetic  field  on  the  sun; 
the  magnetic  field  of  sunspots  and  the  Evershed 
effect;  and  on  short  period  variations  in  sunspot 
magnetic  fields.    Geometric  structure  of  sunspots: 
structure  of  regular  single  sunspnts;  structure  of 
double  or  multiple  sunspots;  variation  of  spot 
structure  across  the  solar  disk;  and  remarks  on 
solar  activity  indices.    Researches  on  prominences; 
and  flares:  theoretical  considerations  on  promi- 
nences; and  filter  observations  of  prominences  and 
flares.    Solar  origin  erf  cosmic  rays:  Solar-terres- 
trial relationships.    Notes  on  trial  projects  aban- 
doned or  postponed:  investigations  on  die  orientation 
of  the  axes  of  sunspots;  proper  motions  of  sunspots; 
the  nature  of  spicules  and  their  dep>endence  on  solar 
magnetic  fields;  and  deformation  of  a  fluid  conduct- 
ing sphere  in  a  magnetic  field. 


BEHAVIORAL  SCIENCES 
Human  Engineering 


Aerospace  Medical  Lab. ,  Wright  Air  Development 

Center,  Wright-Patterson  AFB,  Ohio. 
TARGET  RECOGNITION  ON  COMPLEX  DISPLAYS, 
by  Charles  A.  Baker,  Dominic  F.  Morris,  and 
William  C.  Sieedman.    Rept.  on  Criteria  for  the 
Design  and  Arrangement  erf  Displays.   Aug  59,  28p. 
4  refs.    WADC  Technical  rept.  59-418;  AD- 228  809. 
Order  from  OTS  $0.  75  PB  161  310 

A  study  was  conducted  to  determine  the  sjieed  and 
accuracy  of  form  recognition  as  a  function  of:  (1)  the 
amount  erf  distortion  between  the  reference  form  and 
the  target  form,   (2)  the  number  of  irrelevant  forms 
in  the  target  display,  and  (3)  the  stimulus  properties 
of  the  forms  involved.    The  stimulus  forms  were 
generated  by  filling  in,  on  a  statistical  basis,   some 
of  the  cells  of  a  90,  OOO-cell  matrix.   The  subjects 
were  shown  a  reference  photograph  of  a  target  and 
instructed  to  locate  that  target  on  a  display  containing 
numerous  other  forms.    Both  criterion  measures, 
viz. ,  search  time  and  errors,  increased  as  a 
function  of:  (1)  an  increase  in  the  number  of  irrele- 
vant forms  on  the  target  display,  and  (2)  an  increase 
in  the  difference  between  the  resolution  of  the  refer- 
ence form  and  that  of  the  target  display.    A  quanti- 
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tatlve  description  of  the  targets,  which  can  be  used 
to  predia  relative  target  difficulty,  was  developed. 
(Author) 


Aerospace  Medical  Lah  ,  Wright  Air  Development 

Center,  Wright-Patterson  AFB,   Ohio. 
UTILIZATION  OF   MULTIPLE  CUES  IN  PAIRED 
COMPARISONS,  by  James  V.  Bradley.   Rept.  on  re- 
search at  Antioch  Coll.   on  Contract  AF  33(616)6095. 
Sep  59,  44p.    13  refs.  WADC  Technical  rept.  59-548. 
Order  from  OTS  $1.  25  PB  161  419 

Subjects  were  given  one,  two,  or  three  cues  with 
which  to  make  an  either— or  decision.    Certain  hy- 
potheses were  formulated  to  describe  the  subject's 
thought  process  in  utilizing  the  multiple  cues,  and 
mathematical  models  were  constructed  to  simulate 
them.    The  models  were  then  used  upon  data  for  the 
single- cue  case  to  predict  performance  in  the 
multiple-cue  case.    Predicted  p>erformance  "data" 
were  then  compared  with  actually  observed  data  for 
the  same  multiple-cue  case,  thus  testing  the  pre- 
dictive validity  of  the  tnathematical  model  and  the 
tenability  of  the  corresponding  hypothesis.  (Author) 


Institute  for  Cooperative  Research,  Johns  Hc^kins 

U.  ,  Baltimore,  Md. 
APPARENT  AND  REAL  RESOLUTION  IN  RADAR 
VISIBILITY,  by  Harold  W.  Hake  and  Emanuel 
Averbach.   Rept.  on  Human  Engineering  Analysis  of 
Weapon  Systems,  Contract  AF  33(038)22642.   Sep  55, 
15p.  9  refs.  WADC  Technical  rept.  55-459; 
AD-94  316. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  334 

Differential  sensitivity  for  luminance  differences  ex- 
isting in  two  spatially  sejxarated  homogeneous  fields 
was  measured  under  three  conditions  of  viewing.   In 
the  first  the  comparison  fields,  presented  on  a  ca- 
thode ray  tube  face,  were  separated  by  darkness;  in 
the  second  the  fields  were  joined  by  a  transition  area 
in  which  luminance  increased  linearly  from  the  value 
presented  in  the  darker  field  to  that  presented  in  the 
lighter  field.    A  third  condition  controlled  for  the  de- 
crease in  size  of  the  fields  which  occurred  with  in- 
creasing separation  of  them. 


Naval  Training  Device  Center.  Port  Washington, 

N.  Y. 
SENSORY  INTERACTION  AND  RESPONSE  CAPAC- 
ITY,  by  Alexander  Goldman.    June  59,  60p.   21  refs. 
Technical  rept.   NAVTRADEVCEN  789-11-1; 
AD- 225  517. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  144  948 

An  attempt  was  made  to  determine  whether  the  opera- 
tor in  a  man-machine  system  with  very  high  input 
rates  can  perform  more  efficiently  when  the  sensory 
inputs  are  through  one  sense  modality  or  divided  be- 
tween 2  sense  modalities.    A  research  tool  was  devel- 
oped which  permits  the  display  of  a  target  to  be 
tracked  so  that  the  movement  in  either  the  horizontal 
or  vertical  axis  may  be  displayed  on  the  video  com- 
ponent while  the  other  is  displayed  on  the  audio  com- 
ponent; or  the  movement  in  both  planes  may  be  shown 
on  the  video  alcme;  or  the  movement  in  both  planes 


may  be  shown  on  the  video  while  one  of  them  is  also 
presented  in  the  audio  display.    Provision  was  made 
for  a  second  audio  display,   so  that  movement  in  both 
horizontal  and  vertical  planes  may  be  presented  as 
audio  signals.    Any  standard  control  may  be  used  to 
track  the  target.    Thirty-two  Army  enlisted  men  were 
used  as  subjects.    Results  indicated  that  compensa- 
tory tracking  was  more  proficient  when  the  display 
was  entirely  video  than  when  it  was  partly  presented 
by  the  video  comjxjnent  and  partly  by  the  audio.    When 
the  display  was  entirely  visual,   single  control 
(joystick)  was  superior  to  two-handed  (linear)  control. 
When  the  display  was  mixed  audio  and  video,  the 
two-handed  control  was  superior. 


Naval  Training  Device  Center,  Port  Washington,  N.  Y. 
TRACKING  PERFORMANCE  RELATED  TO  DISPLAY 
CONTROL  CONFIGURATIONS,  by  James  J.  Regan. 
23  Jan  59,  37p.  35  refs.    Technical  rept. 
NAVTRADEVCEN  322-1-2. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  966 

The  form  in  which  information  is  presented  to  and  in 
which  control  is  exercised  by  operators  in  instructor's 
stations  and  other  training  equipments  can  have  im- 
portant effects  on  the  tracking  performance  of  these 
operators.    Questions  frequently  arise  concerning  the 
way  in  which  these  display -control  configurations 
should  be  designed.    This  research  was  designed  to 
supplement  the  information  in  this  area  especially  as 
these  decisions  are  affected  by  a  variety  of  related 
variables  including  practice. 


Personnel  and  Training 


Adjutant's  General's  Office,  Washington,  D.  C. 
ABSTRACTS  OF  PRB  RESEARCH  PUBLICATIONS 
FY  1959,  by  A.  J.  Drucker  and  Emma  E.  Brown. 
Oct  59,  35p.  PRB  Technical  Research  Note  105. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  110 

This  volume  identifies  both  by  publication  serial  num- 
ber and  by  Research  and  Development  Research  Task 
all  research  publications  prepared  and  released  by 
the  Personnel  Research  Branch  of  The  Adjutant 
General's  Office  in  FY  1959.    The  listing  includes  5 
Technical  Research  Reports,  9  Technical  Research 
Notes,  9  Research  Studies,  and  14  Research  Mem-* 
orandums.    Where  a  publication  has  been  abstracted, 
the  principal  research  findings  have  been  described 
in  non- technical  language  as  much  as  possible. 


Adjutant  General's  Office,  Washington,   D.  C. 
DEVELOPMENT  OF  THE  ARMY  QUALIFICATION 
BATTERY.  AQB-1,  by  A.  G.  Bayroff,  Leonardo. 
Seeley,  and  Alan  A.  Anderson.    Oct  59,   18p.   2  refs. 
PRB  Technical  research  rept.   1117. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  075 

The  operational  requirement  that  an  enlisted  man 
have  at  least  two  aptitude  area  scores  of  90  or  above 
to  qualify  for  Army  service  necessitated  more  inten- 
sive screening  erf  applicants  for  enlistment  and  SS 
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reglscranu,  particularly  at  men  in  the  Category  IV 
aptitude  level.    In  1958  the  ACB  was  introduced  at  all 
Armed  Forces  Examining  Stations  (APES)  as  a 
screening  measure.    Development  and  standardization 
d  the  Army  Qualification  Battery  composed  d  tests 
which  are  shorter  and  more  appropriate  to  a  limited 
ability  range  than  the  ACB  teits  is  described.    The 
eight  AQB  tests  (four  AFQT  subtests  and  four  addi- 
tional short  tests  parallel  to  ACB  tests)  were  found  to 
yield  satisfactory  measures  of  scores  on  individual 
ACB  tests.    The  AQB  composites  were  found  to  be 
closely  related  to  corresponding  ACB  aptitude  area 
scores.    As  differential  measures  of  the  aptitudes  erf 
Category  IV  personnel,  the  AQB  composites  can  be 
expected  to  function  as  effectively  as  ACB  aptitude 
areas  in  identifying  the  least  useful  potential  soldiers 
and  in  appropriately  classifying  those  accepted. 
(Author) 


fAerospace]  Medical  Lab. ,  Wright  Air  Development 

Center,  Wright- Patterson  AfB,  Ohio. 
AN  EVALUATION  OF  THE  QFFECTIVENESS  OF  A 
SELF -TUTORING  APPROACH  APPLIED  TO  PILOT 
TRAINING,  by  Richard  S.  Hatth.    Rept.  on  Human 
Factors  in  the  Design  at  Training  Equipment.  July  59, 
26p.   4  refs.    WADC  Technical  rept.   59-320. 


Order  from  OTS  $0.  75 


1 


PB  161  440 


This  study  concerns  the  problem  of  insuring  ready 
recall  of  a  large  body  of  in-flight  job  information  for 
Air  Force  pilots.    The  effectivteness  of  a  voluntary 
self- tutoring  approach  utilizing  one  type  of  "game 
appeal"  device  was  examined.    Two  matched  groups 
of  Air  Force  pilots  were  pretested  on  their  knowledge 
of  instrument  flying  information.    The  device  was  then 
installed  in  the  crew  lounge  of  one  of  the  groups.    No 
device  was  available  to  the  other  group.    After  a  2- 
month  period  both  groups  wera  post-tested.    Despite 
the  fact  that  minimal  exposure  to  the  machine  oc- 
curred, players  improved  significantly  on  the 
criterion  tests  while  non-players  did  not  improve. 
Factors  pertinent  to  the  interpretation  of  the  results 
and  implications  for  further  research  were  discussed. 
(Author) 


Applied  Psychological  Services,  Wayne,  Pa. 
POST-TRAINING  PERFORMANCE  CRITERION 
DEVELOPMENT  AND  APPLICATION:  THE  SESR 
PROGRAM:  COMMISSIONED  AND  PETTY  OFFICER 
OPINIONS,  by  Arthur  I.  Siegel,  Philip  Federman  and 
Milton  Richlin.  Rept.  on  ContBact  Nonr- 2279(00). 
Feb  59,  28p.  2  refs. 
Order  from  LC  mi$2.70,  i*$4, 


.80 


PB  144  791 


A  series  of  interviews  was  hel4  with  a  small  sample 
of  supervisory  fleet  personnel  In  order  to  determine 
reactions  to  the  Selective  Emergency  Service  Rates 
program.  Problems  in  assigning  the  specialized  man 
in  accordance  with  his  specialty  were  evident,  es- 
pecially in  understaffed  squadrons  .  Opinion  was 
generally  divided  regarding  the  technical  superiority 
of  the  SESR  program  trained  individual  as  compared 
with  the  graduate  of  the  previous  training  program. 
It  was  generally  thought  that  tht  SESR  program 
graduate  reaches  competency  earlier  but  many  super- 
visors preferred  the  graduate  of  the  previous  program 


because  of  his  more  general  usefulness  .  The  super- 
visors thought  the  SESR  program  graduate  to  be 
accepted  by  squadron  personnel  and  maintained  that 
few  morale  differences  were  evidenced  between  the 
produas  of  the  two  training  programs  .  Ongoing, 
longitudinal  study  of  the  SESR  program  was  suggested 
for  nx)re  definitive  conclusions  .  (Author) 


Aviation  Psychology  Lab.  ,  U.  of  Illinois.  Urbana. 
TRANSFER  OF  TRAINING  IN  FLIGHT  PROCEDURES 
FROM  SELECTED  GROUND  TRAINING  DEVICES  TC 
THE  AIRCRAFT,  by  Dora  J.  Dougheny,  Robert  C. 
Houston,  and  Douglass  R.  Nick'n      Rept.  on  Contract 
N6ori-71-16.    1  Sep  57,  97p.  i:  .cfs. 
NAVTRADEVCEN  Technical  rept.  71-16-16; 
AD- 149  547. 
Order  from  LC  mi $5.  40,  ph$15.  30  PB  138  224 

Four  configiurations  of  ground  training  devices  were 
evaluated  for  training  pilots  to  perform  in-flight  pro- 
cedures.   These  were  a  photographic  mockup  of  the 
cockpit,  a  partly  activated  trainer,  an  aircraft  flight 
simulator,  and  the  combination  of  a  part  task  (proce- 
dures trainer)  and  time- shared  tracking  task.    All  4 
methods  provided  good  learning  situations.    The 
groups  trained  on  procedures  trainers  and  the  flight 
simulator  showed  the  highest  degree  of  transfer  to  the 
first  air  trial.    Neither  method  was  si^erior  in  this 
respect.    Training  on  an  operational  flight  trainer  or  a 
procedures  trainer  did  not  significantly  differ  from 
the  same  amount  of  training  in  the  aircraft  itself.  The 
photo  mockup  provided  the  best  learning  situation  as 
measured  by  performance  in  the  ground  situation.  By 
the  third  air  trial,   no  differences  could  be  observed  as 
a  result  of  training  with  the  different  methods.    The 
group  that  learned  procedures  while  practicing  the 
tracking  task  had  the  most  difficulty  in  learning. 
Transfer  to  the  aircraft  was  not  quite  as  high  as  prac- 
tice in  the  procedures  trainer  alone.    Time  sharing 
while  learning  procedures  did  not  facilitate  the  in- 
flight performance  of  procedures  and  flight  skills. 


Electric  Boat  Div.  ,  General  Dynamics  Corp. , 

Groton,  Conn. 
TRAINING  EFFECTIVENESS  AS  A  FUNCTION  OF 
SIMULATOR  COMPLEXITY,   by  John  M.  Newton. 
Rept.  on  Contract  N61339-458.    Sep  59.  94p.   10  refs. 
Technical  rept.   NAVTRADEVCEN  458-1. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  145  165 

Although  generally,  there  were  no  significant  differ- 
ences among  the  proficiency  scores  obtained  under 
the  five  conditions,   the  general  trend  is  for  the  mean 
scores  to  be  ranked  in  order  of  simulator  complexity. 
Thus,  scores  of  the  subjects  trained  on  the  same 
simulator  on  which  they  were  tested  were  consistently 
higher;  subjects  trained  on  the  PACE  computer  were 
second,  followed  by  those  trained  with  the  20- amplifier 
Donner  computer,   18-amplifier  Donner  computer  with 
motion  in  tilt-table  and  the  18-amplifier  Donner  com- 
puter with  no  motion  in  the  tilt-table.    (Author) 


Family  Relations  Center,  San  Francisco,  Calif. 
THE  REHABILITATION  OF  NAVAL  DISCIPLINARY 
OFFENDERS,  by  Harry  N.  Coffin  and  C.  E.  Keeler. 
Status  rept.  no.  7  (Annual  technical  rept.  no.  3)  on 
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Contract  Nonr- 1535(00).   13  Jan  58,   15p.  AD- 159  624. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  287 

TTie  following  studies,  conducted  at  the  US  Naval  Re- 
training Command,  were  abstracted:  (1)  revision  and 
refinement  of  a  theory  of  interpersonal  maturity,  and 
the  development  of  techniques  for  the  measurement  of 
maturity  levels;  (2)  the  prediction  of  military  delin- 
quency, (3)  the  prediction  of  success  on  restoration  to 
niilitary  duty;  (4)  program  effectiveness  in  Naval  re- 
training; (5)  living  group  study;  (6)  sociometric  analy- 
sis-interpersonal maturity  and  role  perception;  (7) 
implicit  personality  theories  of  living  group  study 
supervisors  and  consultants;  (8)  inverse  factor  analy- 
sis of  living  group  study  supervisors'  and  consultants' 
personality  characteristics;  (9)  interpersonal  variables 
related  to  recidivism  in  military  delinquency;  (10) 
personality  test  factors  in  a  civilian  delinquent  popu- 
lation; (11)  living  group  controls;  (12)  factors  related 
to  ability  to  predict  restoration  success;  and  (13) 
personality  test  factors  in  a  population  of  confined 
military  delinquents. 


Family  Relations  Center.   San  Francisco,  Calif. 
THE  REHABILITATION  OF  NAVAL  DISCIPLINARY 
OFFENDERS,   by  J.  Douglas  Grant.    Annual  technical 
rept.  no.  4  on  Rehabilitation  Research.   Contract 
Nonr- 1535(00).    28  Feb  59,   31p.   69  refs. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  820 

Abstracts  of  the  various  pjanels  of  the  research  con- 
ducted at  the  U.   S.   Naval  Retraining  Command.   Camp 
Elliott.   San  Diego,   California.    This  research  pro- 
gram is  concerned  with  the  rehabilitation  of  Naval 
disciplinary  offenders. 


Georgetown  U.  Medical  Center,  Washington,  D.  C 
A  TEST  PROGRAM  FOR  TWO  ANTARCTIC 
EXPEDITIONS:  1956-1959,  by  Herbert  Zimmer.     . 
Final  rept.  for  1  June  57-15  Dec  58  on  Contract 
Nonr -1530(06).    15  Dec  58,   97p. 
Order  from  LC  mi$5.  40,   ph$15.  30       PB  145  091 

■Riis  report  consists  of  the  tests,  checklists,  rating 
forms,  instruaions,  schedules,  etc. ,  used  in 
Operation  Deepfreeze  III,  in  order  to  make  them 
available  to  future  investigators,  since  they  are  not 
published  elsewhere. 


Harvard  Graduate  School  of  Education,  Cambridge, 

Mass. 
ON  IDENTITY  AND  LEVEL  OF  OCCUPATIONAL 
ASPIRATION,  by  David  V.  Tiedeman  and  Jiwan  Lai 
Pandit.    Rept.  no.  9  ai  Harvard  Studies  in  Career 
Development,  Technical  rept.  no.   5  on  Contract 
Nonr -1866(31).    Dec  58,  35p.   13  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  088 

This  investigation  considers  only  the  reports  an 
individual  makes  about  himself.    No  comparison  with 
the  opinion  of  any  other  person  is  yet  attempted.    In 
this  regard,  this  study  falls  short  erf  considering  an 
important  aspect  d  Erikson's  explanation  of  identity, 
namely  the  actual  evaluations  others  hold  of  the  one 
whose  identity  is  investigated.    Two  schools  were 
used  to  provide  some  indication  erf  the  stability  of  the 


results.    Pupils  expressed  their  opinions  with  regard 
to  themselves  and  members  of  the  following  social 
system. 


Human  Resources  Research  Office,  George 

Washington  U.  ,  Washington,   D.   C. 
AN  IMPROVED  ADVANCED  INDIVIDUAL  TRAINING 
PROGRAM  FOR  ARMOR,   by  Eugene  F.  MacCaslin, 
Arnold  B.  Woodruff,  and  Robert  A.  Baker  (Army 
Armor  Human  Research  Unit).    Rept.  on  Contract 
DA  49-106-qm-l.    Dec  59,  82p.   15  refs.    Technical 
rept.   59. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  134 

As  the  final  phase  in  research  on  tank  crew  profi- 
ciency, an  experimental  Armor  AIT  program  was 
developed  to  improve  training  for  the  jobs  of  tank 
driver,  loader,   and  gunner.    Performance  of  a  com- 
pany trained  by  the  six-week  experimental  program 
was  compared  with  performance  of  a  control  company 
just  completing  the  standard  eight-week  AIT  program. 
The  experimental  company  performed  better  than  the 
control  company  in  11  of  21  skill  areas  tested,   in- 
cluding the  more  complex  gunnery  skills  essential  in 
combat,  and  scored  comparably  in  seven  skill  areas. 
Adoption  of  the  experimental  program  was  recom- 
mended as  requiring  less  time  and  training  cost, 
without  lessening  proficiency  in  essential  armor 
crew  skills.    The  principles  and  techniques  used  in 
the  training  program  for  improving  instruction  were 
recommended  for  use,  where  appropriate,  in  other 
Army  training  programs.    (Author) 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation;  Columbus. 
THE  USE  OF  AN  OPERATIONAL  GAME  AS  A 
METHOD  OF  TASK  FAMILIARIZATION,   by  R.  G. 
Kinkade  and  J.  S.  Kidd.    Rept.  on  Contract 
AF  33(616)3612.    July  59,   22p.   8  refs.    WADC  Tech- 
nical rept.   59-204. 
Order  from  OTS  $0.  75  PB  161  439 

An  evaluation  of  the  usefulness  of  an  "operational 
game"  as  a  system  task-familiarization  device  was 
attempted.    A  sample  of  20  ^s  was  divided  into  two 
groups  after  completion  erf  component  skill  training. 
One  group  was  given  5  hr.  of  practice  on  an  opera- 
tional game  derived  from  a  radar  air  traffic  control 
task.    The  other  group  went  directly  into  system 
training  on  the  end  task  provided  by  an  electronic 
ATC  simulator.    Comparison  of  the  two  grojps"  pro- 
ficiency during  system  training  on  the  end  task  indi- 
cates a  consistent  superiority  for  the  group  having 
had  preliminary  practice  with  the  operational  game. 
It  was  hypothesized  that  the  positive  transfer  effects  * 
observed  were  due  to  the  similarity  between  the 
decision -making  requirements  erf  the  two  situations. 
(Author) 


Naval  Personnel  Research  Field  Activity, 

Washington,   D.   C. 
THE  DEVELOPMENT  OF  A  NON- COGNITIVE 
BATTERY:   PREDICTION  OF   RADIOMAN  PERFORM- 
ANCE, by  David  Kipnis  and  Albert  S.  Glickman. 
June  59,  28p.  9  refs.    BuPers  Technical  Bulletin  59-14; 
AD-225  616. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  674 
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In  this  third  in  a  series  erf  reports  on  the  development 
oi  tests  at  temperament  and  personality  for  predicting 
the  performance  of  enlisted  personnel,  a  number  of 
experimental  tests  erf  temperament  and  personality 
were  administered  to  entering  students  at  Class  A 
Radioman  School.    Final  grades  and  marks  In  code- 
receiving  were  obtained  from  school  records.    Evalu- 
ations at  duty  performance  wea-e  obtained  from  each 
Radioman's  most  immediate  supervisor  about  one 
year  after  testing.    It  was  found  that  some  at  the  ex- 
perimental tests  were  reasonably  effective  in  predict- 
ing boch  the  school  grades  and  the  level  o^  performance 
of  duty  of  the  enlisted  man.    Because  of  the  promise 
indicated  in  this  study,   the  re$earch  with  tests  of 
temperament  and  personality  Is  being  continued  and 
expanded  to  inciude  different  ratings.    (Author) 


Naval  Personnel  Research  Fijeld  Activity, 

Washington,  D.  C. 
RELATIVE  WEIGHTS  OF  OFFICER  CANDIDATE 
COURSE  GRADES,  by  Byron  Qroesbeck.  June  59, 
16p.   I  ref.  BuPers  Technical  Bulletin  59-7; 
AD- 227  795. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  539 

A  comparison  was  made  between  (1)  the  weights  pre- 
scribed by  BuPers  for  OCS  couj-se  grades,  (2)  the 
weight  actually  received  by  each  course  grade  when 
multiplied  by  the  prescribed  weight  and  summed  to 
form  the  final  grade,  and  (3)  the  weight  that  would  be 
received  by  each  course  grade  if  the  final  grade  were 
a  simple  sum  of  the  original  course  grades.    The  re- 
sults obtained  from  OCS  classes  34  and  35  were  al- 
most identical.    If  the  final  grade  were  a  simple  sum 
of  course  grades,  the  engineering,  navigation,  opera- 
tions, and  naval  weapons  grades  would  tend  to  have 
greater  weight  in  determining  |he  final  grade  than 
would  the  orientation,  seamanghip,  and  military 
aptitude  grades.    When  the  course  grades  are  multi- 
plied by  the  prescribed  weights  and  summed  to  form 
the  final  grade,  the  weights  of  the  course  grades  cor- 
respond fairly  well  to  the  prescribed  weights.    Excep- 
tions are  the  navigation  grade,  which  receives  rela- 
tively more  weight  than  desired,   and  the  military 


aptitude  grade,  which  receives 
than  desired.    (Author) 


relatively  less  weight 


Personnel  Lab. ,  Lackland  AP6,  Tex. 
PREDICTION  OF  AIR   FORCE  TRAINING  AND 
PROFICIENCY  CRITERL\  FROM  AIRMAN  CLASSI- 
FICATION BATTERY  AC-2A,  by  Leland  D.  Brokaw 
Oct  59,  20p.  2  refs.   WADC-TN-59-196;  AD-228  445 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  144  792 

The  validity  of  the  Airman  Classification  Battery  AC- 
2A  during  the  first  14  months  of  its  administration 
was  determined.    Data  are  presented  for  46  special- 
ties for  which  both  technical  training  and  job  profi- 
ciency criteria  were  available,  in  the  form  of  Final 
School  Grades  and  Airman  Proficiency  Test  Scores. 
Technical  training  validities  are  given  for  an  addi- 
tional 20  technical  schools.    The  expectation  at  some 
reduction  of  general  validity  as  a  function  of  maximiz- 
ing differentiating  power  was  realized.    Slightly 
greater  drops  in  general  validity  than  had  been  antici- 
pated were  found  in  the  mechanical  and  administrative 
aptitude  chiwers,  while  the  remainder  of  the  banery 


showed  validity  comparing  favorably  with  the 
preceding  Battery  AC-  IB.    The  AC- 2 A  Battery  dem- 
onstrated itself  to  be  an  effective  instrument  for  dif- 
ferential classification;  interpretation  of  its  validities 
are  made  in  this  frame  of  reference.    Current  Air 
Force  policies  require  a  different  kind  of  instrunKnt 
for  most  effective  recruitment  and  placement  of  new 
airmen.  (Author) 


Psychology 


Aerospace  Medical  Lab. ,  Wright  Air  Development 

Center,  Wright-Patterson  AFB,  Ohio. 
A  DEVICE  FOR  MEASURING  CROSS  MOTOR  BE- 
HAVIOR  IN  PRIMATES,  by  Donald  W.   Ormiston. 
Frederick  H.   Rohles,  Jr.   and  Marvin  E.  Grunzke. 
Rept.   on  Behavioral  Effects  of  Unusual  Environ- 
mental Conditions.    Oct  59,  9p.    WADC  Technical 
note  59-353. 
Order  from  OTS  $0.  50  PB  161  410 

To  meet  the  need  for  a  method  of  measuring  gross 
motor  behavior  as  affected  by  various  gravitational 
forces,  a  jumping  device  for  primates  was  developed 
consisting  of  a  large  box  with  a  stand  at  each  end  and 
a  well  in  the  middle.    The  well  carried  a  constant 
electrical  charge.    Shock,  preceded  by  a  tone,  was 
used  to  make  the  animal  jump  over  the  well  to  the 
opposite  side.    Motion  pictures  of  the  jump,  as 
viewed  through  the  plexiglas  side  and  tc^,  allowed 
measurement  of  the  height  and  distance  of  the  jump. 
Other  possible  uses  of  the  device  are  discussed. 
(Author) 


Aerospace  Medical  Lab.  ,  Wright  Air  Development 

Center,  Wright- Patterson  AFB,  Ohio. 
JUDGMENTS  OF  THE  RELATIVE  FREQUENCY  OF 
SEQUENTIAL  BINARY  EVENTS:  EFFECTS  OF 
FREQUENCY  DIFFERENCES,  by  Dwight  E.  Erllck. 
Rept.  on  research  done  at  Antioch  Coll.  on  Contract 
AF  33(616)6095.    Oct  59.  22p.  3  refs.    WADC  Tech- 
nical rept.  no.  59-580. 
Order  from  OTS  $0.  75  PB  161  426 

This  study  concerns  accuracy  erf  discriminating  which 
of  two  events  occurred  more  frequently  when  both  are 
presented  in  a  random  sequential  order,  at  a  constant 
rate,  too  fast  to  permit  counting.    Subjects  were  re- 
quired to  indicate  on  a  10-cm.   scale  the  proportion  erf 
the  total  time  occupied  by  the  more  frequent  event. 
Each  judgment  was  based  on  a  total  erf  100  events, 
with  the  overall  per  cent  differences  between  the 
occurrence  of  the  two  elements  being  0,  4,   10,  and 
14.    The  mean  proportion  c€  correct  judgments  in- 
creased as  the  per  cent  difference  between  the  fre- 
quency of  the  events  increased,  with  an  8.  3  per  cent 
difference  being  discriminated  correctly  75  per  cent 
of  the  time.    The  actual  proportion  at  the  trial 
occupied  by  the  more  frequent  event  was  over  esti- 
mated at  the  higher  per  cent  differences.    (Author) 
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Air  Force  Missile  Development  Center,  Holloman 

APE.  N.  Mex. 
ALTERED  ENVIRONMENTS  FOR  BIOLOGICAL  * 
SPECIMENS    I.    RESTRAINT  CONDITIONING  OF 
LARGE  BIOLOGICAL  SPECIMENS,  by  William  E. 
Ward.    Oct  59,   20p.   2  refs.    AFMDC-TN-59-36. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  795 

A  report  describing  the  initial  phase  of  a  study  of  the 
psychobiole>gy  erf  restrained  immature  chimpanzees 
under  conditions  of  isolation  and  aircraft  flight  is 
presented.    Restraint  was  accomplished  by  securing 
the  subjects  in  small  nylon  vests  and  buckling  the 
latter  to  chairs  develoF>ed  for  this  purpose.    The  sub- 
jects adapted  rapidly  to  restraint  and  at  the  end  of 
four  months  were  sitting  restrained  on  the  ground  for 
six  hours  each  day  under  isolated  conditions,  as  well 
as  flying  restrained  for  four  hours  each  week. 
(Author) 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U. .  Calif. 
MARKOV  LEARNING  MODELS  FOR  MULTIPERSON 
SITUATIONS,   I.    THE  THEORY,   by  Patrick  Suppes 
and  Richarb  C.  Atkinson.    Technical  rept.  no.  21  on 
Contract  Nonr- 225(17).    20  Feb  59,  79p.   26  refs. 
Order  from  LC  miV4.  50,  ph$12.  30  PB  144  957 


Army  Medical  Research  Lab.,  Fon  Knox,  Ky. 
DIFFERENTIAL  SATIATION  EFFECTS  UNDER 
FIXED- RATIO  AND  REGULAR  REINFORCEMENT 
SCHEDULES,  by  P.  L.  Carlton.  Rept.  on  Psycho- 
physiological Problems.  28  May  58,  8p.  3  refs.  Rept, 
no.  318. 
Order  from  LC  ml$1.80,  ph$1.80        PB  144  786 

Two  water  deprived  rats  were  extensively  trained  on 
concurrent  fixed- ratio  and  regular  reinforcement 
schedules  .  After  their  performance  had  stabilized, 
the  effects  of  satiation  on  the  behavior  generated  by 
these  two  schedules  were  observed.  It  was  noted 
that  satiation  served  to  increase  the  duration  of 
periods  of  no  responding  under  the  fixed- ratio 
schedule  without  altering  the  response  rate.  On  the 
other  hand,  responding  under  the  regular  reinforce- 
ment schedule  was  unchanged .  (Author) 


City  Coll.  of  the  City  of  New  York. 
PERSONAL  NEEDS  AND  THE  ACCEPTANCE  OF  A 
NEW  GROUP  AS  A  REFERENCE  GROUP,  by  Ruth  E. 
Hartley.   Technical  rept.   no.  6  on  Acceptance  of  a  New 
Reference  Groups,  Contract  Nonr- 1597(01).   15  Feb  58, 
16p.   16  refs.  AD- 154  874. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  286 

The  relationship  between  the  perceived  satisfaction  of 
a  complex  of  needs  and  the  acceptance  of  a  new  mem- 
bership group  as  a  reference  group  was  examined.  The 
following  hypotheses  were  formulated  and  tested:  (1) 
the  more  successful  a  new  group  is  perceived  to  be  in 
nieeting  the  personal  needs  erf  an  inciividual,  the  more 
likely  he  is  to  accept  it  as  a  reference  group;  (2)  the 
more  successful  a  new  group  is  perceived  to  be  in 
meeting  the  personal  needs  of  an  individual,  in  com- 
parison with  his  established  groups,  the  more  likely  he 


is  to  accept  it  as  a  reference  groiq);  and  (3)  the  effec- 
tiveness of  the  new  groi^  in  meeting  the  needs  of  the 
individual,  as  shown  by  the  individual's  acceptance  of 
the  groip  as  a  reference  groig),  is  defined  by  the  im- 
portance assigned  by  the  individual  to  the  needs  that 
the  group  meets,  as  well  as  by  the  individual's  per- 
c^tion  erf  the  degree  to  which  given  needs  have  been 
met  by  the  group.    Subjects  were  146  male  freshmen  at 
a  municipal  college,  and  data  were  obtained  by  means 
of  questionnaires.    All  the  hypotheses  were  supported 
by  the  data.    The  data  indicated  that  the  absolute  level 
of  the  ability  of  a  given  group  to  fulfill  the  needs  of  its 
members  is  more  significant  than  its  comparative 
standing  in  this  respect  in  relation  to  other  member-  v 
ship  groups.  The  data  also  suggested  the  e^ration  of 
a  general  personality  tendency,  evidenced  by  the  com- 
parative in^wrtance  assigned  to  one's  needs,  in  asso- 
ciation with  a  tendency  to  the  ready  acceptance  of  a 
new  group  as  a  reference  gre>iq). 


Connecticut  Coll . ,  New  London . 
PSYCHOLOGICAL  STRESS  AND  RELATED  CON- 
CEPTS: INDICES  TO  A  BIBLIOGRAPHY,  by  Mortimer 
H.  Applezweig.  Supplement  to  Technical  rept.  no.  7 
on  Motivation  Research  Project,  Contract  Nonr- 
996<02).  Jan  58,  37p.  AD- 158  086. 
Order  from  LC  mi$3.00,  ph$6.30         PB  138  257 


(See  also  PB  138  221) 


Connecticut  U. ,  Storrs. 
VERBAL  GENERALIZATION:  A  THEORETICAL 
RATIONALE  AND  AN  EXPERIMENTAL  TECH- 
NIQUE, byW.  A.  Bousfield,  B.  H.  Cohen,and 
G.  A.  Whitmarsh.  Technical  rept.  no.  23  on  Con- 
tract Nonr-631(00).  Jan  58,   lOp.  3  refs. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  336 

The  study  describes  a  purely  verbal  method  for  study- 
ing verbal  generalization.    A  pilot  study  making  use 
of  this  method  yielded  results  interpreted  as  giving 
some  support  for  the  proposed  rationale. 


Dunlap  and  Associates,   Inc.,   Stamford,  Conn. 
MOTOR  HABIT  INTERFERENCE:   A  RESUME  OF 
THE  LITERATURE  AND  THE  DEVELOPMENT   OF 
PRINQPLES  FOR  ITS  MINIMIZATION  IN  TRAINING, 
by  Alfred  F.  Smode,  Jerome  C.  Beam,  and  Jack  W. 
Dunlap.    Rept.  on  Contract  Nonr -25 15(00).    Jan  59, 
109p.  148  refs. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  144  750 

This  report  presents  a  detailed  discussion  of  habit 
interference  in  motor  performance.  It  is  expressly 
written  for  operating  personnel  responsible  for  the 
conduct  erf  training  in  the  military,  and  for  psychol- 
ogists engaged  in  the  area  of  training  research. 
Three  major  sections  are  developed.    Chapter  I  pre- 
sents a  technical  review  erf  the  literature  on  what 
currently  is  known  on  habit  interference.    A  brief 
non-technical  summary  of  the  empirical  findings  cxi 
habit  interference  is  presented  at  the  end  of  the 
chapter  ftjr  those  individuals  more  interested  in  the 
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essence  <rf  the  empirical  data.    Qiapters  n  and  ni 
are  devoted  to  the  development  at  techniques  and  pro- 
cedures for  mininuzing  the  Effects  c*  interference 
in  perceptual -motor  learning.    Chapter  III  is  devoted 
to  the  development  erf  categories  d  behavior  which 
embrace  the  variety  of  motor -manipulative  Jobs  for 
which  military  personnel  are  trained.    Within  this 
framework  principles  and  hypotheses  are  developed 
for  minimizing  halsit  interference  for  the  categories 
or  types  of  motor  behaviors  identified. 


Educational  Testing  Service,  Princeton,  N.  J. 
LEVEL  OF  ASPIRATION  MEASURES  AND  SELF- 
ESTIMATES  OF  PERSONALITY  IN  RELATION  TO 
ACHIEVEMENT  MOTIVATION,  by  Henry  N. 
Ricciuti  and  Douglas  G.   Schi^lts.    Rept.  on  Contract 
Nonr-694<00).   Jan  58,   25p.   112  refs.    AD- 154  568. 
Order  from  LC  mi$2.  70,  phM.  80        PB  138  338 

The  primary  purpose  of  this  iresearch  was  to  investi- 
gate the  relationship  betweeit  level  of  aspiration 
measures  derived  from  two  cognitive  tasks  and 
achievement  motivation  scorjes  obtained  by  means  of 
the  thematic  apperception  method.   A  secondary 
purpose  was  to  compare  the  achievement  motivation 
scores  with  several  indices  5>f  reported  self -percep- 
tions with  respect  to  various  personality  traits.    The 
subjects  were  61  male  and  34  female  college  students. 
For  measuring  achievement  hiotivation,   the  general 
technique  developed  by  McQelland  and  his  co-workers 
was  used.    A  small  and  generally  negative  relation- 
ship was  found  between  achievement  motivation  and 
self-criticalness,  regardlest  of  the  perceived  status, 
on  the  Check  List  traits.    The  pattern  d  correlations 
indicated  a  sex  difference  similar  to  that  obtained 
with  the  aspiration  measuresj.    There  was  also  a 
suggestion  of  a  low,  negative  correlation  between 
achievement  motivation  and  favorable  self-appraisal 
on  the  Check  List  traits. 


Michigan  U.  Research  Insti. ,  Ann  Arbor. 
LABORATORY  FACILITIES  EMPLOYED  IN  PSYCHO- 
MEMORY  EXPERIMENTS,  by  Robert  C.  Bilger.  Rept. 
on  Contract  AF  49<638)369.  Sep  59,  20p.  2  refs  . 
Technical  memo.  no.  72;  28p3-2-T;  AFOSR-TN-59- 
923. 
Order  from  LC  mi$2.40,  p4$3.30  PB  144  793 

Equipment  and  operating  procedures  used  in  psycho- 
physical memory  experiments  at  Electronic  Defense 
Group  are  described  and  iUiJstrated.  This  equipment 
gives  precise  control  of  signal  parameters  and  enables 
one  to  efficiently  collect  the  large  quantities  of  data 
required  for  specification  of  the  parameters  of  the 
human  hearing  mechanism.  (Author) 


New  Mexico  U. ,  Albuquerque. 
RELATIONSHIPS  AMONG  THE  TRAITS  OF  THE 
PERCEIVER  AND  THOSE  OF  THE  PERCEIVED  IN 
IMPRESSION  FORMATION,  by  David  T.  Benedetti, 
Robert  M.  Morgan,  and  Davi^  W.  Bessemer.    Final 
rept.  on  Contract  AF  49(638)33,  Phase  4.    Sep  59,  51p. 
14  refs.    AFOSR-TR-59-187, 
Order  from  LC  mi$3.  60,  ph49.  30  PB  144  787 


Two  questions  were  experimentally  Investigated:  To 
what  extent  are  the  impressions  one  forms  of  other 
persons  contingent  upon  the  extent  to  which  one  pos- 
sesses the  traits  one  perceives  in  the  others?  When 
one  perceives  another  person,  is  the  resulting  im- 
pression an  integrated  or  a  piecemeal  cognition?  Col- 
lege students  were  given  controlled  information  about 
a  series  of  hypothetical  persons.    The  impressions 
they  formed  were  measured  in  a  variety  of  ways.    The 
major  conclusions  were:  (I)  In  general,  one's  person- 
ality traits  are  not  potent,  overall  determiners  of  the 
impressions  one  forms  d  others,  although  there  are 
certain  selective  relationships  here;  (2)  Impressions 
formed  of  other  people  clearly  tend  to  be  integrated 
cognitions,   in  the  sense  that  judgemental  resfwnses 
based  upon  them  are  typically  intercorrelated.    TTiis 
study  is  predicated  upon  the  assumption  that  since 
interpersonal  behavior  is  in  part  a  function  of  person- 
ality impressions,  the  prediction  and  control  at  such 
behavior  in  military  or  other  practical  situations 
calls  for  grounding  in  knowledge  gained  by  basic 
research. 


New  York  U. ,  N.  Y. 
CONCEPT  FORMATION  AS  A  FUNCTION  OF 
COMPETITION  BETWEEN  RESPONSE  PRODUCED 
CUES,  by  Howard  H.  Kendler  and  Alan  D.  Karasik. 
Technical  rept.  no.   1  on  Studies  on  the  Experimental 
Analysis  of  Problem  Solving  Behavior,  Contract 
Nonr-285(30).    15  Nov  57,   15p.    10  refs.    AD- 147  130. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  137  859 

A  mediational  S-R  formulation  was  applied  to  verbal 
concept  formation  behavior.    It  was  hypothesized  that 
concept  formation  depended  not  cmly  on  S^ responding 
to  words  that  belong  to  a  concept  (relevant  words) 
with  a  common  implicit  response,  but  also  S_respond- 
ing  to  the  words  that  do  not  belong  (irrelevant  words) 
with  different  implicit  responses.    It  was  predicted, 
therefore,  that  different  sets  of  irrelevant  words 
should  influence  the  manner  in  which  a  set  of  relevant 
words  are  combined  into  a  common  concept.    This 
prediction  was  confirmed.    The  results  suggested 
that  the  speed  o€  concept  formation  varied  directly 
with  the  ability  of  the  irrelevant  words  to  evoke 
implicit  responses  that  are  distinctively  different 
from  those  required  for  the  relevant  words.    (Author) 


Ohio  State  U.   Research  Foundation,  Columbus. 
ORIGINALITY  IN  GROUP  PRODUCTIVITY,  by 
Pauline  N.  Pepinsky  and  Harold  Pepinsky.  Technical 
rept.  no.   4  (Annual)  1  Jan- 15  Nov  58,  on  Contract 
Nonr-495(15).   15  Nov  58,  20p.  5  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  851 

This  report  is  a  resume  of  the  work  accomplished 
and  in  progress  and  is  directed  toward  these  general 
objectives:  (1)  the  identification  and  measurement  of 
behaviors  that  are  independent  and  original,  but  con- 
tribute to  group  productivity;  and  (2)  the  determina- 
tion of  conditions  leading  to  such  behaviors,  and  the 
experimental  testing  of  such  effects. 


Ohio  State  U.  Research  Foundation,  Columbus. 
THE  RELATIONSHIP  OF  mONETIC  STRUCTURE 
TO  THE  INTELLIGIBILITY  OF  WORDS  SIMUL- 
TANEOUSLY RECORDED  AT  EAR  AND  LIPS,  by 
Henry  M.  Moser,  Herbert  J.  Oyer  and  Susan  M. 
\v  olfe.    Technical  rept.  no.  47  on  Contract  AF 
19(604)1577.    Apr  58,  28p.    15  refs.    AFCRC-TN-58- 
54;  AD- 152  646. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  137  943 

Previous  study  has  shown  that  when  speech  signals 
were  recorded  at  lips  and  left  ears  of  speakers,  and 
fed  to  headsets  of  trained  listeners  at  specified  S/N 
ratios,  signals,  origin  ear,  were  significantly  more 
intelligible  than  signals,  origin  lips.    A  comparative 
analysis  is  made  at  phonetic  elements  of  listener 
response  to  speech  signals,  origins  ear  and  lips, 
elicited  in  the  earlier  study.    Listener  responses 
totaled  72,  000.    Listeners  hi^ly  trained  on  fifty 
words  tend  to  restrict  substitute  responses  to  words 
within  the  list  for  signals  of  both  origins.    Fewer 
substitutions  of  words  from  outside  the  original  list 
occur  as  noise  in  the  listening  condition  becomes 
more  destructive.    Substitutions  remain  relatively 
constant  between  origins  through  ratios.    Omissions 
for  stimuli,  origin  lips,  increase  more  rapidly. 
Number  of  sounds  in  the  test  stimuli  had  no  differen- 
tial effect  on  intelligibility  when  related  to  origin. 
Tlie  frequency  of  occurrence  of  two,  three,  four,  and 
five  sound  word  substitutes  is  in  almost  compl«e 
agreement  with  frequency  of  occurrence  of  two, 
three,  four,  -end  five  sound  words  in  the  test  list. 
Analysis  of  intelligibility  errors  relative  to  vowels 
and  diphthongs  in  the  test  list  revealed  that  words 
containing  [as,  A  ,  q,  :}   ,  av  ,  and  ,^l]  were  less  in- 
telligible from  origin  ear,  than  origin  lips  through 
S/N  ratios .    (Author) 


Psychological  L^bs. ,   Carnegie  Inst,  of  Tech. , 

Pittsburgh,  Pa. 
VARIABLES  UNDERLYING  SOCIOMETRIC  STATUS. 
V.  CONSIDERATION  OF  SOME  VARIABLES  RE- 
LATIVE TO  LEADERSHIP,  by  E.  P.  Hollander. 
Technical  rept.  on  Contract  Nonr-1849(0C).    Mar  59, 
I6p.    7  refs. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  214 

This  is  a  report  of  findings  from  an  investigation  of 
sources  d  leadership  status  within  eight  training 
sections  of  naval  officer  candidates  numbering  thirty 
each.    Variables  of  accuracy  of  estimate  of  other's 
values,  academic  performance,  personal  desire  for 
social  approval,   and  motivation  to  maintain  affiliation 
with  the  section,  were  of  particular  concern.    Except 
for  academic  performance,  which  quite  usually  re- 
veals a  positive  relationship  to  leadership  status 
in  such  groups,  none  of  the  other  variables  yielded 
significant    relationships  beyond  trends.    It  is  sug- 
suggested  that  classes  d  this  sort  may  not  behave  as 
functional  groups  because  of  the  empjhasis  on  intra- 
group  competition,  the  absence  of  manifestly  signif- 
icant common  goals,  and  the  non-volitional  aspects 
of  membership.   (See  also  PB  143  460) 
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Research  Center  for  Group  Dynamics,  U.  d 

Michigan,  Ann  Arbor. 
STUDIES  IN  SELECTION  LEARNING.    I.    THE 
EFFECT  OF  SELECTION  PROCESSES  ON 
ACQUISITION  AND  RETENTION,  by  Eugene 
Burns tein.    Technical  rept.  no.   1  on  Contract  AF 
49(638)367  and  National  Science  Foundation  Grant 
G-4951.    Sep  59,   25p.    17  refs.    AFOSR-TN-60-11. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  145  101 

The  purpose  d  this  study  was  to  examine  a  type  of 
learning  called  selection  learning.    It  was  hypoth- 
esized that  there  exist  two  factors  in  selection 
learning  which  cancel  each  other  in  acquisition,  thus 
preventing  differences  in  performance  from 
appearing.   One  factor,  facilitation  of  learning, 
was  hypothesized  to  t)e  a  direct  function  of  the  infor- 
mativeness  of  the  selection  cue.    The  other,   inter- 
ference with  recall  of  international  items  was  hypoth- 
esized to  be  a  direct  function  of  the  informativeness 
of  the  selection  cue.    It  was  further  hypothesized 
that  the  effects  of  interferences  dissipate  more 
rapidly  than  the  effects  of  facilitation. 


Research  Center  for  Human  Relations,  New  York  U.  , 

N.   Y. 
STUDIES  IN  PRODUCTIVITY  AND  COHESIVENESS 
OF  CULTURALLY  MIXED  GROUPS.    II.    EFFECTS 
OF   VARIATIONS  IN  REWARD  STRUCTURE, 
AUTHORITARIANISM,    AND  GROUP  PRESTIGE,  by 
Irwin  Katz.    Technical  rept.  no.  2  on  Contract  Nonr- 
285(24).    Feb  59,  45p.   11  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  208 

An  experiment  was  performed  in  which  bi- racial 
groups,  consisting  of  two  Negro  college  students  and 
two  white  college  students,   were  given  a  series  of 
varied  tasks  to  perform.    Members  of  every  group 
were  matched  on  intelligence,   informed  of  this  fact, 
and  caused  to  perform  equally  well  on  some  cognitive 
tasks.    As  in  a  previous  experiment,  two  types  of 
Reward  structure  were  created,  Group  Reward  and 
Individual  Reward,  and  also  two  conditions  of  Pres- 
tige, High  Group  Prestige  and  No  Group  Prestige.    In 
addition,  a  new  variable  d  Authoritarianism  of  white 
Ss  was  introduced  by  using  high  F-Scale  scorers  and 
low  F-Scale  scorers.    Each  experimental  group  was 
subjected  to  the  same  experimental  treatment 
throughout  its  employment.    Racial  differences  for  all 
treatments  combined  indicated  that  Negroes  oriented 
compliantly  toward  whites,  felt  intellectually  inade- 
quate,  rejected  whites  as  future  work  companions, 
and  experienced  less  total  satisfaction.    Both  the 
Reward  variable  and  the  Prestige  variable  had  oppo- 
site effects  on  Negroes  and  whites.    Negroes  re- 
sponded more  favorably  to  Ind  R  and  No  P  than  to 
Grp  R  and  Hi  P,  while  whites  responded  more 
favorably  to  the  laner  conditions  than  to  the  former. 
Negroes  were  more  ascendant  with  Hi  F  whites  than 
with  Lo  F  whites,  and  Hi  F  whites  tended  to  be 
compliant  in  bi-racial  situations  but  mutually 
antagonistic  when  paired  alone.    Numerous  inter- 
actions of  the  F- Score  variable  with  Reward  and  with 
Prestige  revealed  highly  consistent  patterns  in  which 
Hi  F  whites  and  Lo  F  whites  responded  in  opposite 
ways  to  the  experimental  conditions. 


459 


Syracuse  U. ,  N.  Y. 
THE  EFFECT  OF  NEED-dRIENTED  COMMUNI- 
CATIONS ON  ATTITUDE  STRUCTURE  AND 
CHANGE,  by  Francis  J.  Di  Vesta  and  Jack  C.  Merwin. 
Rept.  on  Contract  AF  4l(651f)73.    June  58,  58p. 
20  refs.    WADC-TR-58-93:  !AD-I51  044. 
Order  from  LC  mi$3.  60,  pW9.  30  PB  137  881 

Several  hypotheses,  conceniing  attitude  change  and 
derived  from  a  cognitive  theory  of  attitude  structure, 
were  tested  experimentally.'  The  change  procedure 
consisted  of  three  tape  recorded  communications  in 
which  the  positions  were,   respectively,   that  the 
attitude  object  facilitated,  hindered,  or  had  no  effect 
on  the  satisfaction  of  the  ne^  for  achievement. 
Scales  of  need  strength,  beliefs  about  the  attitude 
object,  and  attitudes  toward  the  attitude  object  were 
administered  four  months  b^ore,   immediately  before 
and/or  immediately  after  th^  change  procedure.    Each 
of  the  two  experimental  groups  and  the  control  group 
was  comprised  at  approximately  70  subjects.    Changes 
in  beliefs  about  the  potential|ity  of  the  attitude  object 
for  satisfying  the  need  for  achievement  corresponded 
to  the  position  asserted  by  t|ie  respective  communi- 
cations.   Corresponding  changes  in  attitude  were 
similarly  demonstrated.   An|  index  based  upon  need 
strength  and  position  of  beliefs  was  found  not  to  be 
related  to  change  in  attitude  far  the  experimental 
groups  but  was  significantly  related  to  change  in 
attitude  occurring  over  a  four  months  period-    Signifi- 
cant relationships  were  found  between  initial  position 
at  attitudes  and  beliefs  and  the  respective  shifts  in 
position.    The  findings  were  interpreted  as  supporting 
the  cognitive  theory  of  attitujde  structure.    (Author) 


Willow  Run  Labs.  ,   U.   of  Michigan,  Ann  Arbor. 
THE  USE  OF  GROUP  DECISION  TO  RESOLVE  A 
PROBLEM  OF  FAIRNESS.   1^  L.  R.  Hoffman  and 
N.  R.  F.  Maier.    Rept.  on  Prbject  Michigan,  Contract 
DA  36-039- sc- 52654.    Feb  59,   15p.   2  refs.    2144- 
351-T;  AD-210  919.  I 

Order  from  LC  mi$2.  40.  phk3.  30  PB  144  697 

An  experiment  is  reported  or  the  problem  of  fairly 
distributing  a  reward  among  group  members.    An  em- 
pirical investigation  was  con|ducted  of  the  use  of  the 
method  of  group  decision  in  faking  such  a  distribution 
Thirty  groups,   varying  in  s 
undergraduate  psychology  c 
a  number  of  points  toward  t 
among  their  members,   with 
failure  to  agree.    In  almost  three-fourths  of  the  groups 
points  were  awarded  to  the  i^iembers  with  the  lower 
class  standings.    Variance  of  points  awarded  was 
positively  correlated  with  variance  of  grade  points  in 
a  group,  and  the  number  of  joints  received  was 
negatively  correlated  with  grade  points  accumulated 
by  an  individual.    Satisfactioi  with  the  decisions,  which 
was  high,  was  positively  rel  ited  to  an  individual's  felt 
freedom  to  participate  and  t<i  his  satisfaction  with  in- 
fluence over  the  decision.    P?ople  who  gave  and  re- 
ceived many  points  were  also  satisfied 
leaders  failed  to  function  as 

more  than  other  group  memlkers.    Implications  of  the 
results  for  a  practical  indus  rial  problem  involving 
differential  needs  are  discuslsed.    (Author) 
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[Aerospace]  Medical  Lab.  ,  Wright  Air  Development 

Center,  Wright- Patterson  AFB,  Ohio. 
A  PRELIMINARY  REPORT  OF  HUMAN  RESPONSE 
TO  REARWARD- FACING  RE-ENTRY  ACCELERA- 
TIONS,  by  Neville  P.  Clarke,  Alvin  S  Hyde  and 
others.    Rept.  on  Acceleration  in  Flight.    July  59, 
I9p.  6  refs.    WAEX:  Technical  note  59-109. 
Order  from  OTS  $0.  50  PB  161  438 

Tidal  volume,  electrocardiographic  changes,  track- 
ing performance  ability,  and  subjective  response 
were  evaluated  during  an  acceleration  profile  designed 
to  encompass  several  possible  rearward-facing  re- 
entry pjatterns.    A  maximum  acceleration  of  16.  5  g 
and  a  total  time  of  170  seconds  were  employed.    Sub- 
jects faced  the  center  of  rotation  with  the  trunk  and 
head  inclined  12^  in  the  direction  of  the  centrifuge 
axis.    The  subjects  were  supported  with  a  contoured 
net  system.    Two  of  seven  subjects  repeated  the  ex- 
periments wearing  the  MC-2  full  pressure  suit,  both 
pressurized  and  unpressurized.    (Author) 


Aerospace  Medical  Lab.,  Wright  Air  Development 

Center,  Wright -Patters  on  AFB,  Ohio. 
VENTILATORY  RESPONSE  TO  FORWARD  ACCEL- 
ERATION, by  Fred  W.  Zechman,  Neil  S.  Chemiack 
and  Alvin  S.  Hyde.  Rept.  on  Biophysics  of  Acceler- 
ation. Sep  59,  21p.  16  refs.  WAE)C  Technical  rept. 
59-584. 
Order  from  OTS  $0.75  PB  161  427 

This  repon  presents  the  findings  to  two  series  of  ex- 
periments dealing  with  the  effect  of  forward  acceler- 
ation on  respiration  in  man.   In  the  first,  the  effect 
of  5,  8,  and  12  g  on  respiratory  frequency,  tidal 
volume,  minute  volume,  and  nitrogen  elimination 
were  determined.   Frequency  increased  reaching  an 
average  of  39.2  cycles  per  minute  and  tidal  volumes 
decreased  to  an  average  of  318  cc  at  12  g.  The 
volume  of  nitrogen  eliminated  during  a  30  second 
period,  breathing  oxygen  at  12  g,  was  essentially  un- 
changed suggesting  that  gross  alveolar  ventilation  did 
not  decrease.   In  the  second  series,  O9  consumptions 
were  measured  before,  during,  and  after  acceler- 
ations of  5,  8,  10,  and  12  g.  Oxygen  consumptions 
increased  with  acceleration  and  it  is  presumed  that 
the  extra  work  of  breathing  may  be  an  important  con- 
tributing factor.  In  both  series  of  studies  the  trunk 
was  inclined  12*^  in  the  direction  of  acceleration  and 
a  rate  of  onset  of  1  g  f>er  second  was  used.  (Author) 


Arctic  Aeromedical  Lab. ,   Ladd  AFB,  Alaska. 
ARCTIC  SURVIVAL  RATIONS    IV.   ASSOCIATED 
EFFECTS  OF  DIET,   ENVIRONMENTAL  TEMPER- 
ATURE, AND  DURATION  OF  EXPOSURE  ON  THE 
MAJOR  CONSTITUENTS  OF  THE  LIVERS  OF 
RATS,  by  David  A.   Vaughan,  John  P.  Hannon  and 
Lucile  N.  Vaughan.    Sep  59,    16p.    14  refs.    Technical 
rept.  59-5. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  850 
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The  effects  at  feeding  pemmican,  and  of  exposure 
to  an  environment  of  5°  C.  for  periods  of  1  month  or 
5  months,  on  the  percentages  of  glycogen,  total  fat, 
phospholipid,   protein,   and  water  in  the  livers  of 
rats  were  studied  concomitantly.    Cold  exposure  had 
the  following  significant  effects:  (1)  a  reduction  in 
percentage  of  glycogen  of  both  dietary  groups,   (2) 
a  reduction  in  percentage  cf  total  fat  of  the  pemmican 
group,  (3)  an  increase  in  phospholipid  (percentage  cf 
total  fat)  of  both  dietary  groups,  (4)  an  increase  in 
percentage  erf  water  of  both  dietary  groups.    The 
ingestion  of  pemmican  had  the  following  significant 
effects:  (1)  a  reduction  in  percentage  of  glycogen, 
(2)  an  increase  in  percentage  erf  total  fat,  (3)  an  in- 
crease in  phospholipid  (percentage  cf  total  fat)  at 
270  C. ,  (4)  a  decrease  in  percentage  of  water.   A 
statistical  analysis  revealed  that  the  effects  of  cold 
exposure  and  diet  were  to  a  certain  extent  interde- 
pendent, and  that  the  duration  of  exposure  modified 
the  effects  cf  both  of  these  experimental  treatments  ' 
in  several  cases.    (Author) 


Arctic  Aeromedical  Lab. ,   Ladd  AFB,  Alaska. 
ARCTIC  SURVIVAL  RATIONS   VI:  THE  PHYSIO- 
LOGICAL EFFECTS  OF  RESTRICTED  DIETS 
DLFRING  SUCCESSIVE  WINTER  FIELD  TRIALS,  by 
David  A.  Vaughan,  Horace  F.  Drury  and  others. 
Aug  59,  27p.    12  refs.    Technical  rept.  58-8. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  834 

Two  out  of  three  different  1000  calorie  combinations 
of  pemmican  and  sugar  were  fed  to  each  cf  12  subjects 
during  a  two-phase,  winter  field  study.    All  of  the 
diets  tested  consisted  primarily  of  pemmican,  with 
the  sugar  contribution  ranging  from  0  to  not  more 
than  32%  of  the  calories.    The  5 -day  experimental 
phases  were  separated  by  a  7-day  "recovery  period.  " 
In  the  second  period,  the  magnitude  of  all  the  above 
responses  was  strikingly  reduced.    The  data  suggest 
that  the  adaptation  to  caloric  restriction  which 
developed  during  the  first  period,  as  evidenced  by 
sequential  changes  in  blood  sugar  levels,  nitrogen 
balance  and  ketone  bodv  excretion,  persisted  through- 
out the  recovery  period,  permitting  the  subjects  to 
respond  more  favorably  to  the  second  dietary  stress. 


Arctic  Aeromedical  Lab.  ,   Ladd  AFB,  Alaska. 
BLOOD  CHEMISTRY  OF  THE  COLD-ACCLIMA- 
TIZED RAT.    I:   PLASMA  ELECTROLYTES,  by 
John  P.  Hannon,  Anna  M.  Larson,  and  David  W. 
Young.    Nov  59,   lip.    14  refs.    Technical  rept.  57-60. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  144  843 

Plasma  from  normal  and  cold-acclimatized  (1  month 
at  5±.lo  C.  )  rats  were  assayed  for  sodium,  potas- 
sium, calcium,   magnesium,  chloride  and  phosphate. 
Acclimatization  led  to  significant  increases  in  sodium 
and  magnesium  levels  but  no  changes  in  the  other 
electrolyte  studies.    The  physiological  mechanisms 
behind  these  changes  are  discussed.    (Author) 


Arctic  Aeromedical  Lab.  ,   Ladd  AFB,   Alaska. 
EFFECT  OF  A  LOW  ENVIRONMENTAL  TEM- 
PERATURE ON  WEIGHT  AND  FOOD  CONSUMP- 
TION OF  THIAMINE-DEFICIENT  RATS,   by  David  A. 
Vaughan  and  Lucile  N.  Vaughan.    June  58,   14p.  6  refs. 


Technical  rept.   58-7;  AD- 227  508. 
Order  from  LC  mi$2.  40,  ph$3.  30 
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Fifty  young  adult  rats  (220-300  gm. )  were  divided  into 
two  groups.    Twenty-five  were  subjected  to  moder- 
ately severe  cold  (5°  C. );  25  were  maintained  at  25^^ 
Each  group  was  divided  into  5  subgroups,   which  re- 
ceived a  thiamine-deficient  diet  for  18  days  supple- 
mented with  the  following  levels  of  thiamine:  0.  3 
meg.  /gm.  diet,  0.  4  meg.  /gm. .  0.  5  meg.  /gm.  ,  0.  6 
meg.  /gm.  ,  and  2.  0  meg.  /gm.    Respective  mean 
weight  changes  at  these  levels  were:  -69  gm. ,  -55 
gm.  ,   -51  gm.  ,   -18  gm.  ,  and  ■♦-26  gm.  for  the  cold 
rats;  -89  gm.  ,   -71  gm.  ,   -49  gm.  ,   -37  gm. ,  and 
+55  gm.  for  the  rats  held  at  25°  C.    Corresponding 
mean  voluntary  food  intakes  for  the  18-day  F)eriod 
were  253,   299.  304,  351,  and  436  gm.  for  the  rats  at 
50C.  and  97,   100,   123,   143,  and  284  gm.  for  the  rats 
at  25° C.    A  statistical  analysis  indicated  that  there 
was  no  significant  difference  in  weight  response  be- 
tween the  warm  and  cold  rats  at  deficient  levels  of 
thiamine  intake.    The  relation  of  weight  changes  to 
food  intakes  suggested  that  the  cold  rats  used  an 
approximately  constant  increment  erf  food  for  their 
extra  energy  requirements  in  the  cold.    (Author) 


Arctic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
THE  EFFECT  OF  TEMPERATURE  ON  THE 
HEART  RATE,    ELECTROCARDIOGRAM,    AND 
CERTAIN  MYOCARDIAL  OXIDATIONS  OF  THE 
RAT,  by  John  P.  Hannon.    Mar  58,   21  p.   14  refs. 
Technical  rept.   58-3;  AD- 220  761. 
Order  from  LC  mi|2.  70,  ph$4.  80  PB  144  847 

Deep  hypothermia  in  the  rat  was  characterized 
according  to  the  sequential  changes  in  body  tempera- 
ture, heart  rate,  and  electrocardiogram.    In  vitro 
assays  of  myocardial  metabolic  activity  were  made 
at  temjjeratures  ranging  from  5°C.   to  35^0.    TTiese 
assays  strongly  suggested  that  the  in  vivo  cardiac 
dysfunctions  observed  at  low  temperatures  were 
attributable  to  shifts  in  temperature  kinetics  of 
enzyme  systems  at  20-21OC.    (Author) 


Arctic  Aeromedical  Lab.,  Ladd  AFB,  Alaska. 
GROSS  LIVER  COMPOSITION  OF  THE  RAT 
FOLLOWING  ONE -MONTH  COLD  EXPOSURE,  by 
John  P.  Hannon  and  Lucile  N.  Vaughan.  Sep  59,  13p. 
17  refs.  Technical  rept.  58-26. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  144  844 

The  total  body  weight,  the  liver  weight,  and  the  levels 
of  water,  protein,  lipid,  phospholipid,  glycogen,  and 
ash  were  assayed  in  male  Sprague-Dawley  rats  ex- 
posed to  either  control  conditions  (26  .±  lo  C .)  or  to 
cold  (5  ±1°  C.)  for  1  iTionth.  A  statistically  signifi- 
cant suppression  of  total  body  growth,  but  an  augmen- 
tation of  relative  liver  growth,  was  observed  in  the 
cold-exposed  group.  Cold  also  led  to  significant  in- 
creases in  the  level  of  liver  lipid  and  phospholipid, 
and  a  decrease  in  glycogen.   No  differences  were  ob- 
served in  the  protein,  water,  or  ash  content  of  the 
two  groups .  (Author) 


Arctic  Aeromedical  Lab.,  Ladd  AFB,  Alaska. 
INFRARED  EMISSIVITIES  OF  SOME  ARCTIC 
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FAUNA,  by  H.  T.  Hammel.i(Pennsulvama  U.  School 
of  Medicine),  May  57,  9p.  7|  ref s .  Technical  rept, 
57-25;  AD-220  677. 
Order  from  LC  mi$1.80,  phil.80  PB  144  848 
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The  infrared  emissivities  oflthe  surfaces  of  ten 
arctic  species  were  measur^  and  found  to  be  1.0 for 
every  species .  Tlie  furs  measured  were  winter  pelts 
of  the  pine  manen  (Martes  arnericana).  sea  otter 
(Enhydra  lutns),  beaver  (Castor  canadensis),  red 
fox  (Vulpes  fulva),  gray  wolf] (Canis  lupus),  lynx 
(Lynx  canadensis),  bobcat  (Lynx  rufus),  snows  hoe 
hare  (Cepus  amencanus),  b^rrer^round  caribou 
(Rangifer  arcticus)  and  the  wlinter  pluniage  of  the     I 
willow  ptarmigan  (Lagopus  Ugopus).   The  color  of  the 
surface  for  visible  light,  which  may  range  from 
white  to  black,  is  no  guide  to  the  color  in  the  far  in- 
frared at  which  wave  lengths  the  surface  is  radiating 
energy  to  its  environment.   U  seems  likely  that  no 
arctic  species  has  adapted  to  us  radiation  environ- 
ment by  acquiring  a  surface  of  low  emissivity  in  the 
far  infrared  in  order  to  reduce  radiant  heat  loss  to 
the  cold  sky.   The  same  end  iould  be  achieved,  how- 
ever, if  the  animal  were  to  shield  itself  from  the  sky. 
(Author) 


Arctic  Aeromedical  Lab.,  ;^dd  AFB,  Alaska. 
THE  RESFIRAnON  OF  RAT    LIVER  HOMOGE- 
NATES  FOLLOWING  FROLONGED  COLD 
EXPOSURE,  by  John  P.  HannOn.  Sep  59,  13p.  6  ref s . 
Technical  rept.  57-59;  AD-2l8  411. 
Order  from  LC  mi$2.40,  phS3.30  PB  144  841 

The  respiration  of  liver  hom<^enates  derived  from 
adult  male  rats  exposed  to  cold  for  about  1  month 
was  studied.  Cold  exposure  ijsd  to  increased  rates 
when  citrate,  isocitrate,   a 
fumarate,  malate,  glutamate 
were  present  as  substrates, 

nous  metabolism  was  also  foiind  but  no  change  in  rate 
was  observed  when  lactate  was  present  as  substrate 
Differences  were  also  found  i  i  both  the  magnitude 
and  pattern  of  in  vitro  oxidations  following  cold 
exposure.  (Author) 


kptoglutarate,  succinate, 
and  p-hydroxybutyrate 
\n  increased  endoge- 


Arctic  Aeromedical  Lab 
ROLE  OF  THE  SYMPATHETJIC 
IN  THE  CONTROL  OF  CHEMICAL 
OF  HEAT  PRODUCTION,  by 
L.   D.  Carlson,  and  G.  Gray, 
School  of  Medicine),    Nov  59, 
rept.  57-30;  AD- 228  548. 
Order  from  LC  mi$2.  40,  ph$; 


Uadd  AFB,  Alaska. 

NERVOUS  SYSTEM 
REGULATION 
lA.  C.   L.  Hsieh, 
(U.  d  Washington 
12p.    5  refs.    Technical 


The  ganglionic  blocking  agent 
and  the  adrenolytic  agent 
prevented  the  increase  in 
wise  observed  in  curarized, 
posed  to  cold.    Atropine  sulfaiie 
sympathetic  nervous  system, 
medulla,  appears  to  be  impor^nt 
chemical  regulation  of  heat 
animals.    L-noradrenaline  wa^ 
adrenaline  in  preventing  the 
tion  caused  by  hexamethoniu 
that  noradrenaline  may  also  p 
in  chemical  regulation.    (Author) 
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ncluding  the  adrenal 
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more  effective  than 
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Arctic  Aeromedical  Lab. ,   Ladd  AFB,  Alaska. 
SEASONAL  AND  RACIAL  VARIATIONS  IN  HUMAN 
BLOOD  ADENINE  NUCLEOTIDE  LEVELS,  by 
John  P.  Hannon.    Oct  59,   lOp.    7  refs.    Technical 
rept.  57-57. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  144  838 

This  report  presents  the  results  of  an  observation 
of  highly  suggestive  seasonal  differences  in  blood 
chemistry. 


Arctic  Aeromedical  Lab.,  Ladd  AFB,  Alaska. 
THIAMINE  LOAD  TEST  STUDIES  IN  HUMANS,  by 
David  A,  Vaughan  and  Lucile  N.  Vaughan,  Oct  59, 
15p.  27  refs.  Technical  rept.  57-58. 
Order  from  LC  mi$2.40,  ph$3.30  PB  144  837 

The  experiments  reported  here  were  of  an  explora- 
tory nature.  The  first  objective  was  to  devise  and 
test  a  liquid  diet  which  was  deficient  in  thiamine  and 
in  which  the  fat  content  could  be  varied  isocalorically. 
Secondly,  the  diet  was  then  used  to  determine 
whether  a  load  dose  return  was  affected  by  an  ex- 
treme change  in  the  fat  content  of  the  diet.  Thirdly, 
the  urinary  excretion  of  thiamine  during  the  oral  in- 
gestion of  large  amounts  of  thiamine  was  followed  for 
an  extended  period. 


Arctic  Aeromedical  Lab.  ,   Ladd  AFB.  Alaska. 
TRACKING  PROFICIENCY  AS  A  FUNCTION  OF 
THERMAL  BALANCE,   by  Robert  B.  Payne.    May  59, 
12p.   12  refs.    Technical  rept.  58-14;  AD-220  763. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  845 

An  experiment  was  conducted  for  the  purpose  of 
learning  (a)  whether  performance  decrement  in 
monitoring  and  controlling  a  complex  visual  display 
is  related  to  body  heat  loss,  and  (b)  whether  such  an 
impairment  can  be  forestalled  by  glycine  administra- 
tion.   Following  extensive  training  on  the  experi- 
mental task,  72  subjects  werei  independently  and 
randomly  assigned  to  the  nine  combinations  erf  three 
ambient  temperature  conditions  (70°.  55°,  and  40OF. ) 
and  three  glycine  treatments  (0,  20,  and  40  gms), 
then  required  to  execute  a  performance  sequence 
lasting  three  hours  and  twenty  minutes.    Statistical 
analyses  established  that  the  mathematical  function 
relating  performance  to  temperature  was  a  parabola 
having  a  maximum  near  55°.    No  significant  glycine 
effects  were  observed.    (Author) 


Armed  Forces -NRC  Committee  on  Hearing  and 

Bio- Acoustics,  St.  Louis,  Mo. 
CHABA  ANNUAL  REPORT  NO,   4,  by  Hallowell 
Davis,  Donald  H.  Eldredge,  and  J.  Richardson  Usher 
Technical  rept.  no.  10,  1  June  56-31  May  57,  on  Con- 
tract Nonr- 1151(01).  June  57,  47p.  9  refs;  AD- 148  380 
Order  from  LC  mi$3.30,  ph$7.80         PB  138  235 

The  activities  of  the  several  Working  Groups  are 
summarized  in  the  body  of  this  repon 


Army  Medical  Research  Lab.,  Fon  Knox,  Ky. 
ANALYSIS  OF  COOLING  UNDER  CONDITIONS  OF 
CHANGING  AIR  TEMPERATURE,  by  E.  H.  Wissler 
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and  G.  W.  Molnar,  Rept,  on  Environmental  Physi- 
ology. 4  Apr  58,  21p.  5  refs.  Rept.  no.  295; 
AD- 160  329 . 
Order  from  LC  mi$2.70,  ph$4.80  PB  144  953 

By  means  of  Duhamel's  theorem  and  a  Hankel  trans- 
form an  equation  was  derived  for  the  cooling  of  an 
infinite  cylinder  under  conditions  of  changing  air 
temperature.  The  usefulness  of  the  equation  is  re- 
stricted to  specified  conditions  .  It  enables  the  utili- 
zation of  data  obtained  under  still  air  conditions. 
(Author) 


Aviation  Medical  Acceleration  Lab.  ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
ACCELERATION  PROBLEMS  IN  SPACE  FLIGHT, 
by  James  D.  Hardy,  Carl  C.  Clark,  and  R.  Flanagan 
Gray.  Rept.  no.  4  on  Proj.  [NM]  005.  12-0005.  6; 
Proj.  TED  ADC  AE  1412.   1  Oct  59,  38p.  30  refs. 
NADC-MA-5909. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  036 

This  paper  describes  the  major  problems  associated 
with  the  effects  of  acceleration  upon  man  and  details 
the  work  which  has  already  been  done  in  this  field  on 
centrifuges,   rocket  sleds  and  other  simulators.  The 
problem  of  weightlessness  is  discussed  with  special 
reference  to  Gerathewohl's  investigation  of  human 
tolerance  to  the  weightless  state  produced  during 
ballistic  trajectory  aircraft  flights.  A  detailed 
account  is  given  of  advances  in  high  G  protection  in- 
cluding the  use  of  the  contour  couch  and  water  im- 
mersion.   Water  immersion  as  a  means  of  G  protec- 
tion is  described  with  special  emphasis  on  the  recent 
Investigations  by  Gray  and  Webb  with  the  G  capsule. 
In  this  total  immersion  capsule  and  with  chest  pres- 
surization  Gray  in  a  record   centrifuge  run,  recently 
withstood  31  G  for  5  seconds  with  no  lasting  ill 
effects.  (Author) 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
THE  ROLE  OF  SCIN  IN  HEAT  TRANSFER,  by 
Alice  M.  Stoll.    Rept.  no.  20  on  Proj.  NM  19  01  12. 1, 
16  Nov  59,   12p.    13  refs.    NADC-MA-5918. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  164 

"Hie  dimensions  and  properties  of  human  skin  with 
respect  to  its  role  in  heat  transfer  are  summarized 
and  discussed.   (Author) 


Biological  Research  Labs.  ,  Boston  U.  ,  Mass. 
VASOMOTOR  ADJUSTMENTS  IN  THE  MICROCIR- 
CULATION DURING  CHANGES  IN  BLOOD  DISTRI- 
BUTION, by  George  P.  Fulton  and  Robert  F.  Slechta. 
Rept.  for  Jan  57 -July  59  on  Contract  AF  49(638)44. 
[1959]  28p.   23  refs.  AFOSR-TR-59-191. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  144  789 

This  report  describes  the  progress  made  on  a  re- 
search program  in  peripheral  vascular  responses  to 
such  blood- redistributing  conditions  as  body  orienta- 
tion changes,  corticosteroids  and  other  substances 
produced  during  stress,  temperature  changes,  hem- 
orrhage, anoxia,  etc. 


Buffalo  U. ,  N.  Y. 
SOME  PERCEPTUAL  AND  PHYSIOLOGICAL  AS- 
PECTS OF  UNIFORM  VISUAL  STIMULATION,  by 
Walter  Cohen.    Rept.  for  31  Jan  58-31  Jan  59  on 
Contract  DA  49-007-MD-866.    [1959]   20p.    8  refs. 
AD-211  273. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  807 

The  studies  described  in  this  report  are  concerned 
with  the  perception  of  objeas  in  a  uniform  visual 
field.    Three  major  problems  were  investigated.    (A) 
The  extent  to  which  the  accuracy  d  form  recognition 
is  dependent  upon  the  structure  of  the  visual  field, 
the  structure  of  the  target,  and  pnrolonged  exposure 
(90  sec. )  to  a  uniform  field.    (B)  The  dependence  of 
spatial  orientation  on  field  structure,   characteristics 
of  the  target,  and  the  subject*  s  set.    (C)  The  effects 
of  prolonged  e^qjosure  to  the  uniform  field  (20  min. ) 
upon  the  "blank-out"  (or  "white-out")  {iienomenon, 
which  involves  a  temporary  cessation  of  vision.    The 
chief  findings  were  as  follows:  (a)  Both  uniformity  of 
the  field  and  prolonged  exposure  reduced  the  accuracy 
of  recognition.    However,   their  influence  was  found 
to  vary  with  the  complexity  of  the  target,    (b)  Sensi- 
tivity to  change  in  tilt  was  shown  to  be  dependent  up)on 
the  three  variables  listed  ^ove.    An  interaction  effect 
among  the  three  variables  was  found,    (c)  More  fre- 
quent and  more  intensive  "blank-outs"  were  reported 
with  longer  stimulation.    Form  recognition  was 
serio-jsly  interfered  with  \*^en  "blank-out"  occurred. 


Chicago  U . ,  111 . 
A  MATHEMATICAL  INTERPRETATION  OF  MOTOR 
REACTIONS  TO  FIXED  AND  MOVING  STIMULATION 
OF  THE  EYE,  by  M.  Valentinuzzi .  Rept.  on  Appli- 
cation of  Information  Theory  to  the  Nervous  System, 
Contract  AF  18(600)1454.  25  Aug  58,  31p.  22  refs. 
AFOSR-TN-58-697;  AD- 162  231. 
Order  from  LC  mi$3.00,  ph$6.30  PB  137  896 

The  results  of  experiments  performed  by  L.  S.  Stone 
and  by  R.  W.  Sperry,  on  vision  in  salamanders  are 
analyzed.  A  summary  of  Reichardt's  theory,  which 
originated  in  the  researches  of  B,  Hassenstein  on  in- 
sects, is  given,  and  an  application  to  salamanders  is 
carried  out.  Iiuroducing  a  simpler  mathenrwtical  de- 
velopment based  on  the  one-factor  theory  of  excitation, 
the  same  formal  results  are  obtained,  A  complete 
model,  which  includes  those  results  and  tries  to  fit 
the  salamander  behavior  described  by  Stone,  is  elabo- 
rated and  translated  into  boolean  terms  .  As  a  com- 
plementary consideration  it  is  pointed  out  that  the 

functional  rigidity  of  the  visuomotor  system,  deriving 
from  a  biological  molecular  hysteresis ,  could  be 
framed  in  the  neuro-affinity  principle,  the  spatial  ex- 
pression of  which  would  turn  out  to  be  a  biological 
field.  (Author) 


Gaustad  Mental  Hospital,  Oslo  (Norway). 
AIRBORNE  EEC  RECORDING  IN  HIGH  PERFORM- 
ANCE AIRCRAFT,   by  C.  W.  Sem-Jacobsen, 
O.   Nilseng  and  others.    Technical  final  rept.  on  Con- 
tract AF  61(514)1201.    28  Jan  59,  7p.  3  refs.    AFOSR- 
TR-59-35;  AD-213  038. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  074 

Thirty  pilots  performed  10  commonly  flown  maneu- 
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vers  during  which  EEC  recordings  were  made  to 
determine  whether  the  EEC  w$s  a  suitable  device  for 
measuring  physiological  and  psychological  responses 
to  flight  stresses.    The  pilots  were  divided  into  3 
groups  on  the  basis  of  the  EE<J  records.    Group  A 
showed  only  minimal  changes  |[n  response  to  the  test 
flight.    Group  B  showed  marked  high  voltage  changes 
c4  short  duration  in  response  to  the  same  maneuvers. 
In  the  EEG  s  at  the  pilots  belonging  to  group  C  gross 
changes  of  probably  nwre  pathological  nature  were 
seen.    Out  of  the  30  pilots,    19  were  in  group  A;  8  were 
in  group  B.  and  3  in  group  C.   After  the  test  the  pilots 
in  group  A  appeared  unaffected  by  the  flight,  kept  good 
radio  contact,   were  in  good  spirits,  and  reported  no 
blackouts.    The  pilots  of  the  B-!group,  on  returning  to 
the  ground,   perspired  and  appeared  fatigued.    They 
revealed  blackouts  and  made  mistakes  in  recollecting 
the  flight.    The  pilots  erf  group  C  were  pale,  perspired 
heavily,  and  had  gone  through  episodes  of  loss  of 
consciousness. 


Pennsylvania  U.  ,  University  park. 
REGULATION  OF  FOOD  INTAKE  AND  PHYSICAL 
ACTIVITY  AND  THE  CONTROL  OF  OBESITY,  by 
Albert  SturJcard.    Repc.  for  1  Dec  57-30  Nov  58  on 
Contract  DA  49-007-MD-925.    [1958]  9p.   10  refs. 
Order  from  LC  nu$l.  80.  ph$l.  80  PB  144  806 

The  present  program  represents  a  long-range  com- 
bined psychological  and  physiological  study  of  human 
obesity.    [>jring  the  past  year  the  program  has  suc- 
cessfully negotiated  the  transfer  to  the  University  of 
Pennsylvania,  a  new  research  team  has  been  recruited, 
new  projects  have  been  initiated  and  old  ones  ccmtinued, 
and  the  program  is  currently  a|t  its  highest  point  of 
effectiveness  and  productivity.  I  The  underlying  point 
of  view  of  the  program  is  that  obesity  results  frcwn  a 
disordered  energy  regulation,  a  disorder  which  has  its 
analogues  in  the  disorders  of  energy  regulation  of  the 
lower  animals,  but  to  which  significant  contribution  Is 
made  by  specifically  human  disturbances  in  communi- 
cation and  behavior.    During  the  past  year  a  variety  of 
different  points  in  the  cycles  of  regulation  have  been 
studied,  and  further  information  has  been  accumulated 
as  to  where  disorders  may  occur  and  where  they 
definitely  do  not  occur.    The  nature  of  the  problems 
have,  thus,   been  more  clearly  specified  and  begin- 
nings have  been  made  at  their  lolutlon.    (Author) 


Research  Lab.  of  Electronic^.  Mass.   Inst,   erf 

Tech.  ,  Cambridge.  | 

NEUROPHYSIOLOGICAL  REPRESENTATION  OF 
COMPLEX  AUDITORY  STIMUVI.   by  Moise  H. 
Goldstein,  Jr.    Rept.  on  Contrafct  DA  36-039- sc- 
64637.    19  Feb  57,  77p.  83  refi.    Technical  rept.  323; 
AD-156  530.  I 

Order  from  LC  mi$4.  50,  ph$i;:.  30  PB  145  131 

Neurophysiological  representanon  of  complex 
acoustic  signals  at  the  cochlea  and  cortex  of  the  cat's 
auditory  pathways  was  investignted.    The  signals  were 
presented  monoaurally  and  included  repetitive  bursts 
of  noise,  clicks,  and  bursts  of  tone;  these  are  signals 
which  human  listeners  judge  to  be  of  low  pitch,  al- 
though the  concentration  of  energy  is  not  in  the  low 
audio  frequency  range.    Thresholds  of  cortical  re- 
sponse were  found  to  be  indepefident  of  repetition  rate. 
The  tonotypic  organization  of  the  auditory  cortex  is 


related,  primarily,  to  the  distribution  of  stimulus 
energy  in  the  spectrum.    The  temporal  representation 
of  envelope  repetition  rate  was  studied  for  stimuli  at 
low  and  moderate  intensity  levels.    The  synchrony  of 
cortical  potentials  is  difficult  to  study  by  visual  in- 
spection, since  the  ongoing  activity  tends  to  observe 
small  evoked  responses.    A  synchrony  to  stimuli, 
with  repetition  rates  up  to  200/sec,   in  the  cortical 
potentials  from  unanesthetized  cats  was  detected  by 
using  an  electronic  processing  device  that  averages  a 
large  number  of  responses.    Evoked  responses  to 
stimuli  with  repetition  rates  up  to  100/sec  were 
detected  in  barbiturate-anesthetized  cats.    Psycho- 
physical data  on  the  discrimination  of  envelope  repe- 
tition rate  of  modulated  stimuli  are  also  presented. 
A  mathematical  representation  of  signals  as  a  func- 
tion of  variables  related  to  spectral  frequency  and 
envelope  periodicity  is  included. 


University  of  Southern  California.    School  of 

Medicine,  Los  Angeles. 
PHYSIOLOGIC  PRODUCTION  OF  CATECHOL 
AMINES  IN  RESPONSE  TO  SEVERAL  PHYSICAL 
STRESSES,  by  John  P.  Meehan  and  Edith  Jacobs. 
Rept.  on  Biophysics  of  the  Cardiovascular  System. 
Contract  AF  33(616)5591.    Sep  59,   24p.   17  refs. 
WADC  Technical  rept.  59-534. 
Order  from  OTS  $0.  75  PB  161  441 

Measurements  of  the  physiologic  production  of 
adrenaline  and  noradrenaline  in  response  to  four 
standardized  physical  stresses  were  undertaken  on 
young  adult  male  subjects.    Plasma  levels  of  norad- 
renaline were  found  to  increase  significantly  in  exer- 
cise and  the  increase  appears  to  bear  a  positive  re- 
lationship to  the  physiologic  severity  erf  the  exercise. 
Plasma  levels  of  noradrenaline  did  not  change  as  the 
result  cf  the  cold  pressor  test  or  as  the  result  of  ex- 
posure to  positive  accelerations  of  3  g  for  5  minutes. 
Renal  plasma  flow  was  not  altered  as  the  result  erf 
similar  exposure  to  acceleratiexi  lasting  for  10 
minutes.    (Author) 


Vision  Research  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
THE  EFFECT  OF  FIXATION  CONDITIONS  ON 
DEPTH- DISCRIMINATION  THRESHOLDS  AT 
SCOTOPIC  AND  PHOTOnC  ILLUMINANCE  LEVELS, 
by  Alfred  Lit.    Rept.  on  Project  Michigan.  Contracrt 
[DA  36-039- sc- 52654].    Nov  58,   16p.   8  refs.    2144- 
323- T;  AD- 206  347. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  095 

The  precision  erf  depth  discrimination  has  been  meas- 
ured in  a  two-rexl  test  apparatus  involving  real-depth 
cues.    Effects  due  to  different  methods  of  fixating  the 
rods  have  been  asse  ssed  at  each  cf  a  number  erf  levels 
of  equal  illuminance  presented  to  the  two  eyes.    It 
was  found  that,  for  all  three  methods  erf  fixation,  the 
precision  of  depth  discrimination  increased  by  about 
20:1  as  the  level  of  illuminance  was  increased  over  a 
range  of  some  five  log  units.    One  method  of  fixation 
involved  steady  fixation  on  the  movable  comparison 
rod.    A  second  method  of  fixation  involved  steady 
fixation  on  the  immovable  standard  rod.    In  the  third 
method  of  fixation,  the  observers  were  allowed  to 
fixate  on  either  of  the  rods  at  will.    The  precision  of 
depth  discrimination  was  clearly  greatest  with  the 
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first  method,  at  all  but  the  very  highest  illuminance 
levels  at  which  all  three  methods  gave  essentially 
equivalent  results.    The  second  method  produced 
generally  the  lowest  precision,  whereas  the  third 
produced  levels  of  precision  generally  intermediate 
between  the  other  two.    These  results  have  a  signifi- 
cance for  photochemical  theories  of  vision  and  for 
the  current  controversy  concerning  the  role  of 
ccxivergence  cues  in  stereoscopic  acuity.    (Author) 


Visual  Research  Lab.  ,  Wellesley  Coll.  ,  Mass. 
SOME   RELATIONSHIPS  OF  GLARE  AND  TARGET 
PERCEPTION,   by  Ernst  Wolf  and  Michael  J.  Zigler. 
Rept.  on  Visual  Presentation  erf  Information,  Contract 
AF  33(616)3305.    Sep  59,  37p.   18  refs.    WADC  Tech- 
nical rept.   59-394. 
Order  from  OTS  $1.  00  PB  161  367 

This  study  was  carried  out  to  describe  quantitatively 
the  relationship  between  the  luminance  of  a  glare 
source  and  threshold  luminance  erf  a  test  target  when 
both  are  varied  in  angular  subtense  and  distance  from 
each  other.    The  threshold  visibility  of  a  test  target  in 
the  vicinity  erf  a  glare  source  was  determined  for 
varieKJS  sizes  and  luminances  at  the  glare  senirce. 
various  angular  separatiems  between  glare  source  and 
target,  and  various  exposure  times  and  retinal  le>ca- 
tions.    Thresholds  for  target  perception  become  lower 
as  glare  luminance  is  decreased,  area  of  glare  se>urce 
is  decreased,  distance  between  glare  source  and  test 
target  is  increased,  and  size  erf  test  target  is  in- 
creased.   When  exposure  time  <rf  the  test  target  is  in- 
creased,  thresholds  become  lower  until  an  exposure 
time  of  approximately  one  se<x)nd  is  reached;  longer 
exposure  times  have  little  effect  on  thresholds.    When 
Landolt  rings,   letters,  and  dials  are  shovm  at  various 
distances  from  a  glare  sexirc^,  threshold  luminance 
for  readability  similarly  depends  upon  glare  lummance 
and  angular  separation  between  glare  source  and 
target.    (Author) 


Willow  Run  Labs . ,  U.  of  Michigan,  Ann  Arbor. 
LUMINOSITY  FUNCTIONS  OBTAINED  WITH 
DIFFERENT  METHODS  AND  DIFFERENT  VIEWING 
CONDITIONS,  by  H.  R.  Blackwell  and  O.  M.  Black- 
weU.  Rept.  on  Proj .  Michigan,  Contract  DA  36-039- 
sc-52654.  Jan  59,  24p.  3  refs.  Rept.  no.  2I44-344-T; 
AD-211  453. 
Order  from  LC  ml$2.70,  ph$4.80         PB  144  733 

A  series  of  measurements  of  the  human  luminosity 
function  made  with  a  variety  of  methcxls ,  and  under  a 
variety  of  viewing  conditions ,  is  summarized.  The 
luminosity  function  defines  the  effectiveness  of  vari- 
ous wavelengths  of  visible  radiation  in  eliciting  the 
brightness  response.  Methodological  variants  which 
were  studied  include:  (a)  the  method  used  to  arrive 
at  the  brightness  equation;  (b)  the  number  and  spectral 
composition  of  the  standard  radiances  used;  (c)  the 
configuration  of  the  field  of  the  photometric  compa- 
rator; and  (d)  the  use  of  direct  heterochromatic  com- 
parison versus  the  use  of  flicker  photometry.  Lumi- 
nosity functions  were  measured  by  a  standard  pro- 
cedure for  1°  and  3°  comparison  fields ,  and  at  4 
levels  of  retinal  illuminance  from  0.0894  to  304 
trolands  .  The  luminosity  data  e*Jtained  were  found  to 
agree  exceptionally  well  with  the  1931  and  1951  CIE 


photopic  luminosity  functions  from  520  to  700  m/i. 
However,  at  wavelengths  below  520  m^,  the  lumi- 
nosity coefficients  obtained  are  ccxisiderably  higher 
than  even  the  1951  CIE  values ,  which  are  themselves 
considerably  higher  than  the  1931  CIE  values . 


Biochemisfry 


Army  Medical  Research  Lab. ,   Fort  Knox,  Ky. 
THE  ROLE  OF  PLASMA  ACCELERATOR -GLOBU- 
LIN AND  ITS  THROMBIN  ACTIVATED  FORM, 
SERUM  ACCELERATOR -GLOBULIN,  IN  THE  CON- 
VERSION OF  PROTHROMBIN,  by  Betty  R.  Johnston 
and  H.  Jensen.    3  Mar  58,  22p.    27  refs.    Rept.  no. 
329;  AD- 153  646. 
Order  from  LC  mi$2. 70,  phH  80  PB  138  334 

Either  plasma  accrelerator -globulin  or  serum 
accelerator -globulin  must  be  present  in  order  to 
pbtain  complete  conversion  of  prothrombin  in  the 
presence  of  serum -eluate  factor  (s)  [prcxx>nvertin  or 
plasma  thromboplastin  component  or  both],  anti- 
heme^ilic  factor,  platelet  factor  3,  and  c:alcium 
ions.    If  plasma  accelerator -globulin  is  present,  it 
must  be  converted  to  serum  accelerator -globulin  by 
the  action  of  thrombin  before  the  maximum  rate  of 
prothrombin  conversion  is  reached.    Serum  acceler- 
ator-gjobulin  does  neither  affect  the  d^ree  nor  the 
rate  of  interaction  of  serum-eluate  fac:tor(s),  anti- 
hemophilic factor,  platelet  factor  3,  and  calcium 
ions  forming  a  prothrombin -conversion  factor  but 
affects  thrombin  formation  at  a  point  just  prior  to  or 
during  the  conversion  of  prothrombin. 


Nutritional  Research  Lab. ,  St.  Luke's  Hospital, 

New  York. 
AMINO  ACID  METABOLISM  OF  MAN  IN  HEALTH 
AND  raSEASE,  by  Anthony  A.  Albanese.  Annual 
progress  rept.  for  1  Jan- 31  Dec  57  on  Contract  Nonr- 
1167(00).   15  Dec  57,   12p.   15  refs.  AD- 150  041. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  204 

In  metabollcally  normal  older  convalescents,  the  con- 
surr^tion  of  at  least  1.  5  g  of  protein  per  kilo  per  day, 
with  30%  in  the  form  of  meat,  speeded  tissue  regener- 
ation.   Consecutive  week-long  N  balance  studies  with 
placebo,  a  supplement  containing  methionine,  threo- 
nine, valine  and  isoleucine  (MTVI),  a  supplement  con- 
taining MTVI  and  lysine  (MTVIL).  and  again  MTVI, 
were  conducted  on  26  adult  fenutles  (31  to  92  yr).    The 
balance  N  of  8  subjects  was  improved  during  the  ad- 
ministration of  MTVIL.  Increases  in  N  balance  were 
also  obtained  with  steroids.  A  technique  was  developed 
for  detecting  functional  defects  in  peptic  digestion. 
Observations  suggested  that  greater  protein  utilization 
was  achieved  as  the  calorie  distribution  of  the  supple- 
ment approached  the  ideal  ratio  (protein  15%,  carbo- 
hydrates 50%  and  fats  35%).    Plasma  amino  N  levels 
appeared  to  constitute  a  valuable  adjunct  to  differ- 
entiate between  maximal  and  submaxlmal  positive  N 
balance  states  in  depleted  individuals.    Study  of  en- 
zymatic techniques  was  initiated  to  measure  the  nu- 
tritive value  of  pre>tein8  as  they  occur  In  common 
fcxxls. 
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Washington  State  Coll.   [Pulltnan]. 
ENZYMATIC  STUDIES  ON  THERMOPHILIC  BAC- 
TERIA, by  L.   Leon  Campbell,  Jr.    Final  rapt,  for 
1  Feb  56-31  Jan  59  on  Contraat  Nonr- 1856(00).   [1959] 
12p.  2  refs. 
Order  from  LC  mi$2.  40.  phW.  30  PB  144  745 

Results  are  summarized  on:  Studies  on  alpha-emylase 
^  Bacillus  stearothermophilu^:  amylase  yields  by  dif- 
ferent cultural  methods,  preparation  of  crystalline 
enzyme;  optimum  pH  and  temperature  for  dextrino- 
genic  activity  of  alpha- amylase;  effect  of  enzyme  and 
substrate  concentration  on  activity;  effect  of  calcium 
on  enzyme  activity;  effect  of  Urea,  guanidine, 
N-ethylmaleimide  and  p-hydr^xymercuribenzoate  on 
enzyme  activity;  determination  of  free  sulfhydryl 
groups  in  the  enzyme;  thermal  stability  of  the  enzyme; 
ultraviolet  absorption  spectrum  of  crystalline 
amylase;  amino  acid  analysis  of  the  enzyme;  dye 
binding  capacity  of  the  enzyme  and  titration  data; 
optical  rotatory  properties  of  the  enzyme;  physical 
constants  of  the  enzyme;  effecjt  of  perfornaic  acid  oxi- 
dation on  enzyme  activity;  Proteinase  of  Bacillus 
stearothermophilus;  Amino  acid  deaminases  and 
annino  acid  amide  deamidases] of  bacillus  coagulans 
and  Bacillus  stearothermophilus;  Glucose  and  pyru- 
vate metabolism  of  Bacillus  c(>agulans. 


General  Biology 


Arctic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
SIMPLIFIED  APPARATUS  AND  METHODS  FOR  THE 
WET  ASHING  OF  LARGE  NUMBERS  OF  BIOLOGI- 
CAL SAMPLES,  by  John  P.  Hannon.   Aug  59,   Up. 
1  ref.  Technical  rept.  57-56. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  835 

Apparatus  and  techniques  described  in  this  repon 
were  developed.    These  inclutle:  construction  of  a 
simple  14- unit  digestion  apparatus  that  takes  up 
approximately  the  same  space  that  6- unit  commercial 
models  occupy  and  yet  costs  only  a  fraction  as  much; 
racks  for  holding  and  segregating  the  large  numbers 
of  kjeldahl  digestion  flasks  finally,  a  technique  for 
the  calibration  of  kjeldahl  flaaks  so  that  the  digestions 
and  dilutions  preparatory  to  niaking  the  desired  assay 
can  be  carried  oit  in  the  same  flask.  Thus,  where 
space  is  limited,  the  large  capacity  of  this  digestion 
apparatus,  the  sulfuric  acid- hydrogen  jjeroxide  di- 
gestion procedure  which  is  deecribed,  and  the  con- 
ventional nesslerization  meth^  for  determining 
nitrogen  will  greatly  increase  the  capacity  of  the 
laboratory  to  carry  out  tissue  digestions. 


i 


Army  Research  Office,  Washington,   D.  C. 
ARMY   RESEARCH  TASK  SUMMARY.    1960.    VOL- 
UME 1.    MEDICAL  BIOLOGICAL,    SOCIAL  AND 
BEHAVIORAL  SCIENCES    366p. 
Order  from  OTS  %3.  75  PB  161  133 

Contents: 
Medical  Sciences- 


Basic  medical  sciences 
Dentistry 
Internal  medicine 
Preventive  medicine 
Surgery 

Biological  Sciences! 

Microbiological/bacteriology,  mycology 
Plant  sciences 
Zoological  sciences 
Social  and  Behavioral  Sciences- 
Engineering  psychology 
Experimental  psychology 
Learning  and  educational  psychology 
Motivation 

Physiological  psychology 
Psychometrics 

Social  psychology  and  sociology 
(See  also  PB  151  494) 


Pacific  Science  Board,  National  Research  Council, 

Washington,  D.  C. 
ATOLL  RESEARCH  BULLETIN  NOS.  59-60.   Rept. 
on  Contract  N7onr-29154.   31  Oct  57,  279p.   47  refs. 
AD-  152  999. 
Order  from  LC  mi$ll.  10,  phVt2.60        PB  137  948 

Contents: 

Bull.  59.   The  Gilbert  Islands;  Some  Aspects  of 

Human  Ecology,  by  Rene  L.  A.  Catala. 
Bull.  60.  Clinnate  and  Meteorology  of  the  Gilbert 

Islands,  by  Marie- Hel^ne  Sachet. 
(See  also  PB  128  595) 


Microbiology 


[Bureau  of  Labs.  ]  Florida  State  Board  of  Health, 

Jacksonville. 
THE  RELATIVE  EFFICACY  OF  CULTURE  MEDIA 
FOR  THE  ISOLATION  OF  MYCOBACTERIUM 
TUBERCULOSIS  FROM  CLINICAL  MATERIAL,  by 
Mildred  B.  Jefferies,  Alben  V.  Hardy,  and 
Nathan  J.  Schneider.    Sep  59,  9  refs,    AFSAM  rept. 
59-94. 
Order  from  LC  mi$l.  80,  ph$l.  80        PB  145  103 

The  relative  efficacy  of  Lowenstein-Jensen  medium, 
penicillin  blood  agar,  American  Trudeau  Society 
medium,   Difco  Peizer  TB  medium,  Middlebrook 
7H9  agar  A,  and  a  semi- synthetic  autoclavable 
medium  for  the  isolation  erf  Myco.  tuberculosis  from 
specimens  submitted  to  a  public  health  laboratory 
has  been  compared.    Lowenstein-Jensen  was  the 
most  sensitive  of  the  media  tested  though  the  differ- 
ence in  positive  isolations  on  this  and  on  the  Ameri- 
can Trudeau  Society  medium  was  not  statistically 
significant.    In  our  hands,  the  others  were  le<!s 
effective  and  in  some  respects  more  difficult  to  use. 
A  third  slant  increased  only  sli^tly  the  pjroportion 
of  positive  findings.    The  use  of  two  slants  with  large 
areas  for  inoculation  appears  to  be  an  acceptable 
technic  and  this  is  practicable  for  laboratories 
handling  large  numbers  of  specimens.  (Author) 
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Bureau  of  Labs. ,  Florida  State  Board  of  Health, 

Jacksonville. 
A  STUDY  OF  THE  NEUTRAL  RED  TEST  FOR 
THE  DETERMINATION  OF  THE  VIRULENCE  OF 
MYCOBACTERIA,   by  Mildred  B.  Jefferies,   N.  J. 
Schneider,  and  A.  V.  Hardy.    Sep  59,  4p.  6  refs. 
AFSAM  rept.  no.  59-54. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB,145  098 

Two  hundred  fifty-three  acid-fast  strains  of 
mycobacteria  were  tested  for  virulence  by  inoculating 
guinea  pigs  and  comparing  the  results  with  those 
obtained  in  the  neutral  red  test.    In  80.  9  percent  of 
the  strains  tested,  test  results  showed  agreement. 
In  19.  0  percent  of  the  strains  tested  the  results  were 
not  in  agreement.    Some  of  the  factors  which  may 
have  influenced  the  results  are  discussed. 


Pathology 


Arctic  Aeromedical  Lab.  ,   Ladd  AFB,  Alaska. 
DEVELOPMENT  OF  MICROSTRUCTURE  OF 
ALASKAN  ESKIMO  TOOTH  SAMPLES,  by  Gisle 
Bang.   15  May  58,   13p.   15  refs.  Technical  rept. 
58-20. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  144  833 

The  present  study  deals  with  the  microstructure  of 
teeth  from  contemporary  Alaskan  Eskimos,  which  do 
not  appea  r  to  have  been  studied  histologically  before. 
In  addition  to  teeth  from  contanporary  individuals 
with  and  without  caries,  the  study  includes  teeth  ob- 
tained from  skulls  of  Alaskan  Eskimos  prior  to  their 
contact  with  western  civilization. 


Arctic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
THE  GROWTH  OF  HUMAN  TUMORS  IN  THE 
HIBERNATING  HAMSTER,  by  W.  Bradford  Patterson. 
Charles  P.  Layman,  and  Helen  P.  Patterson  (Harvard 
Medical  School).    Oct  59.  9p.   13  refs.    Technical 
rept.   57-18. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  840 

Four  human  transplantable  tumors  have  been  grown 
in  hibernating  hamsters.    One  human  tumor  strain 
failed  to  grow.    During  hibernation,  tumor  growth 
was  markedly  inhibited,  but  resumed  its  normal  rate 
when  animals  were  returned  to  warm  room 
temperatures.    (Author) 


Aviation  Medical  Acceleration  Lab.  ,  Naval  Air 

Development  Center,  Johnsville,   Pa. 
PRODUCTION  OF  PAIN  AND  THERMAL  BURNS  IN 
SKIN  AREAS  PREVIOUSLY  EXPOSED  TO  ULTRA- 
VIOLET RADIATION,  by  Alice  M.   Stoll,   Leon  C. 
Greene,  and  James  D.   Hardy.    Rept.   no.   19  on  Proj. 
NM  10  01  12.1.    21  Sep  59,   13p.   14  refs.   NADC- 
MA-5915;  AD-226  918. 
Order  from  LC  mi$2.  40,  phf3.  30  PB  144  676 

In  order  to  evaluate  the  relationship  of  tissue  damage 
to  pain  sensation  in  areas  of  hyperalgesia,  the  skin  d 
three  subjects  was  irradiated  with  erythemal  doses  of 
ultraviolet  radiation  and  then  exposed  to  thermal  ra- 


diation.   Measurements  were  made  of  the  pain  thresh- 
old lowering  effect  of  the  ultraviolet  radiation  and, 
following  the  development  of  the  hyperalgesia,  of  the 
lowering  of  the  blister  threshold  to  thermal  radiation. 
Lowering  of  the  pain  threshold  of  4-7<^C  was  observed, 
while  the  lowering  of  the  blister  threshold  (i.  e.  .  the 
temperature  at  which  blistering  was  produced)  was  of 
the  order  of  0.  5oC.    The  ultraviolet- irradiated  hyper- 
algesic  skin  is  therefore  not  more  fragile  as  regards 
moderately  high  temperature  (50°C)  and  high  temper- 
ature burns  than  is  normal  undamaged  skin.    This 
finding  is  in  keeping  with  the  previously  proposed 
theory  that  the  intensity  of  pain  is  a  function  of  the 
relative  reaction  rates  at  the  thermal  threshold  and 
at  skin  temperatures  above  this  threshold.    Theory 
predicts,  however,  that  ultraviolet  irradiated  skin 
heated  to,  and  maintained  at,   relatively  low  temper- 
atures (40-45°C)  will  be  more  easily  blistered  than 
will  undamaged  skin.    This  possibility  has  not  been 
investigated  as  yet.    The  promising  possibility  of 
testing  the  analgetic  acticm  of  the  weak  analgesics, 
such  as  the  salycilates  by  experimental  procedures 
in  areas  erf  induced  hyperalgesia  is  ne>ted.  (Author) 


Psychological  Research  Associates,  Inc., 

Arlington,  \k. 
ANALYSIS  OF  DATA  ON  THE  SURVEY  OF  THE 
DENTAL  HEALTH  OF  THE  NAVAL  RECRUIT,  by 
Ray  C.  Hackman  and  John  A.   Lesser,  Jr.    Rept. 
on  Contract  Nonr -2362(00).   Jan  58,  22p.    1  ref. 
PRA  Rept.  58-5. 
Order  from  LC  mi$2.  70,  ph$4.  80         PB  138  335 

This  report  summarizes  analyses  made  of  the  re- 
lationships between  measures  of  dental  health  and/or 
state  and  certain  personal,  demographic,  and 
attitudinal  variables  that  characterize  the  naval 
recruit.    Some  fifteen  measures  at  dental  health  or 
state  were  examined. 


Wisconsin  U.  School  of  Medicine,  Madison. 
PREVENTION  AND  TREATMENT  OF  VENTRICU- 
LAR FIBRILLATION  IN  HYPOTHERMIA,  by  John 
E.  Steinhaus  and  Karl  L.  Siebecker.  Apr  58,   12p. 
8  refs,  Arctic  Aeromedical  Lab.   technical  rept.   no. 
58-5;  AD-227  657. 
Order  from  LC  mi$2.  40,  ph$3,  30  PB  145  092 

The  treatment  of  heart  failure  produced  by  body  cool- 
ing was  studied.  The  role  of  CO2  in  onset  of  ventric- 
ular fibrillation  was  studied,  and  the  results  suggest 
that  this  physiological  variable  may  be  a  less  im- 
portant factor  than  has  been  previously  indicated.   In- 
creased CO2  levels  made  resuscitation  less  difficult. 
An  investigation  of  various  anesthetic  agents  at  27^0. 
hypothermia  revealed  an  absence  of  ventricular  fi- 
brillation, despite  the  long  jjeriexls  of  hyp>ercarbia  and 
hypoxia.  (Author) 

Pharmacology  and  Toxicology 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 
Center,  Md. 
THE  EFFECT  OF  EA  1476  ON  SWIMMING  TIME 
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IN  GUINEA  PIGS,  by  Charlea  G.  Wilber  and  Roy  E. 
Crawford.  Sep  59.  7p.  3  refs^  CWLR-2308. 
Order  from  LC  mijl.  80.  phjl.  80  PB  145  137 

The  effect  of  EA  1476  on  swimming  time  in  guinea 
pigs  was  ascertained.    The  8V(imming  time  of  guinea 
pigs  in  a  bath  at  28*^  was  de<Jreased  to  approxi- 
mately 74  per  cent  of  controls  after  treatment  with 
EA  1476  in  a  dose  of  1  mg/kg,  Guinea  pigs  which  had 
been  accustomized  to  swimming,  by  repeated  training 
sessions,  swam  longer  and  showed  less  variability 
than  untrained  animals.  (Author) 


[Army  Chemical  Warfare  L|bs.]   Army  Chemical 

Center,  Md.  ' 

THE  INHALATION  TOXICITY  OF  SESQUI- 
MUBTARD  (Q)  AEROSOL  IN  MICE,   RATS,  GUINEA 
PIGS,  HAMSTERS^  PIGEOMS,  AND  DOGS,  by 
F.  J.  Vocci,  C.  L.  Punte,  Jrj,  and  others.    Sep  55, 
declassified  18  Sep  58,  45p.    24  refs.    Medical  Labs. 
Research  rept,  no.  403. 
Order  from  LC  mi$3.  30,  ph$^.  80  PB  144  679 

The  inhalation  toxicity  of  Q  aerosol  in  mice,  rats, 
guinea  pigs,  hamsters,  pigeotis  and  dogs  exposed  for 
a  period  of  2  or  10  nxinutes  b«sed  on  a  14  day 
observaticm  period  is  summarized  in  the  following 
table: 


)       LQ50  (t  =  10  min.) 
mg.  min.  /m.  3 

63  (40-82) 
109  f74-183> 

83  (63-117) 
220 


Species 

LQ50(i  .  2  m 

mg.  min.  /m 

Mice 
Rats 

72  (53  -  85) 
133(114-154) 

Guinea  Pigs 
Hamsters 

220  (140-470) 
274  (262-282) 

Pigeons 
Dogs 

180 

[Army  Chemical  Warfare  L<  bs.  ]  Army  Chemical 

Center,  Md. 

THE  MEDIAN  DETECTABLE  CONCENTRATION  OF 
DIBORANE,    PENTABORANE  AND  DECABORANE  BY 
ODOR  FOR  MAN.  by  Charle$  C.  Comstock  and  Fred 
W.  Oberst.    Aug  53.  9p.   4  re<s.    Research  rept.  no. 
206;  AD- 16  993. 
Order  from  LC  mi$l.  80.  ph$|l.  80  PB  144  667 
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The  median  detectable  concentrations  (MDC's)  of  3 
boron  hydrides  were  determined  with  a  Fair-Wells 
osmoscope.    Each  compound  was  tested  2  to  4  times 
on  10  to  15  subjects.    The  MDC's  of  diborane  (B2H^). 
pentaborane  (B5H0).  and  decatoorane  (B10H14)  were 
3.7.  2.5.  and  0.  35  mg/cu  m,  respectively.    The  pre- 
scribed chamber  concentration  of  B2H6  was  deter- 
mined by  an  analytical  procedure,   whereas  the  con- 
centrations of  B5H9  and  B10H14  were  determined  by 
nominal  methods.    The  B2H6  was  described  as  having 
an  odor  of  rotton  eggs;  B5H9,   as  either  garlic,  acety- 
lene-like, or  slightly  sweet;  itnd  B10H14,  either  un- 
pleasant, foul,  or  chocolate -iike.    No  aftereffects 
occurred  from  any  of  the  vapors  in  concentrations  of 
0.  2  to  6  mg/cu  m. 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
THE  PROPHYLACTIC  AND  THERAPEUTIC  EFFEC- 
TIVENESS OF  DAM  (2,  3-BUTANEDIONE  2-OXlME) 
IN  RATS  POISONED  BY  GB  VAPOR,  by  Fred  W. 
Oberst,  Carl  W.  Umland,  Jr.  and  others.    Sep  59, 
22p.    11  refs.    CWLR-2305. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  711 

The  work  reported  was  designed  to  determine  some 
of  the  factors  limiting  the  prophylactic  and  therajieu- 
tic  effectiveness  at  2,  3-butanedione  2-oxime  (DAM) 
in  protecting  rats  against  the  toxic  action  of  inhaled 
GB  vapor.    It  was  concluded  that  DAM  administered 
intraperitoneally  5  min  to  4  hr  prior  to  GB  vapor 
exposure  by  inhalation  is  an  effective  prophylactic 
agent  for  rats.    Its  effectiveness  dejjends  on  the  dose 
of  DAM,  the  time  of  its  administration  before  ex- 
posure to  GB  vapor,  the  concentration  cf  GB  vapor, 
and  the  length  of  time  of  a  GB  exposure.    In  contrast 
with  its  prophylactic  effectiveness,  DAM  is  less 
effective  as  a  therapeutic  agent  when  administered 
intraperitoneally  to  rats  immediately  after  a  30-sec 
lethal  exposure.    (Author) 


CHEMISTRY 


Army  Research  Office,  Washington,  D.  C. 
ARMY  RESEARCH  TASK  SUMMARY.   1960.    VOL- 
UME 2.    CHEMISTRY.    365p. 
Order  from  OTS  $3.  75  PB  161  134 

Contents: 

Analytical  chemistry 

Biochemistry 

Inorganic  chemistry 

Organic  chemistry 

Physical  chemistry,  colloids 

Physical  chemistry,  general  and  nuclear 

(See  also  PB  151  495) 


North  Carolina  U. ,  Chapel  Hill. 
THE  CHELON  APPROACH  TO  ANALYSIS,   by 
Charles  N.  Reilley,  R.  W.  Schmid  and  Fawzy  S. 
Sadek.  UNC-Chem.   no.    1  on  Contract  AF  49(638)333. 
29  Aug  59.  56p.   41  refs.   AFOSR-TN-59-[896]. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  144  879 

The  introduction  of  chelons  such  as  EDTA  has  vir- 
tually revolutionized  the  analytical  approach  to  the 
metal  ion  analysis.   This  approach  commenced  with 
the  classical  work  of  Schwarzenbach  on  the  volu- 
metric determination  of  calcium  and  magnesium— a 
procedure  which  was  r^idly  and  universally  adopted 
for  estimation  of  water  hardness.  Since  then  the  ap- 
plicability of  the  EDTA  methods  has  been  extended  to 
the  determination  of  over  50  elements  and  its  scope 
will  undoubtedly  be  broadened  even  further.  Because 
of  the  present  wide  applicability  of  the  chelon  ap- 
proach and  because  of  its  unusual  future  possibilities, 
this  brief  and  introductory  status  report  is  given  to 
acquaint  chemists  with  this  approach  and  to  present 
some  material  suitable  in  inorganic  research  and  in 
analytical  courses  in  summary  form.  (Author) 
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Pennsalt  Chemicals  Corp. ,   Wyndmoor,  Pa. 
RESEARCH  IN  THE  BROAD  FIELD  OF  SYNTHESIS 
AND  CHARACTERIZATION  OF  INORGANIC  COM- 
POUNDS AND  MATERL\LS,  by  A.  Kowalski, 
F.  D.  Loomis  and  others.    Technical  rept.  no.  1, 
15  Sep  58-15  Mar  59,  on  Contract  Nonr- 2687(00). 
[1959]   78p.    80  refs. 
Order  from  LC  mi^.  50,  ph$12.  30  PB  145  349 

A  large  number  of  coordination  compounds  of 
chromium,  cobalt,  platinum  and  zinc  were  prepared 
as  potential  monomers.    In  many  instances,  syn- 
thesis procedures  reponed  in  the  literature  could  not 
be  duplicated.    Polymerization  of  these  monomers  is 
now  under  investigation.    Polymeric  [Zn(NH3)Cl2]x, 
which  softens  at  100^0. ,  was  discovered  to  be 
capable  cf  being  drawn  into  flexible  fibers  that  re- 
tain plasticity  under  anhydrous  conditions.    This 
polymer,  which  shows  excellent  bonding  strength  to 
glass,  will  withstand  temperatures  up  to  4250C.  for 
1. 5  hours.  "Attempts  to  link  1,  3,  5-triazine  rings  by 
means  of  polyfunctional  catenating  agents  were  in- 
itiated.   A  series  of  novel  triazine  polymers  incor^ 
porating  sulfamide  has  been  synthesized,   some  of 
which  could  be  pressed  to  transparent  films.    New 
methods  for  synthesizing  unusual  linking  agents  such 
as  sulfuryl  and  thionyl  isocyanates  and  some  related 
phosphorus  derivatives  were  investigated.    Experi- 
ments were  initiated  on  modification  of  a  number  of 
silicates  by  interstitial  cation  substitution,   anion  re- 
placement and  isostructural  substitution.    Analogous 
work  on  fluoaluminates  was  initially  limited  to  cation 
substitution. 


Washington  U. ,  Seattle. 
THE  REACTION  OF  BROMINE  TRIFLUORIDE  AND 
FLUORINE  TO  BROMINE  PENTA FLUORIDE,   by 
Harris  E.  Kluksdahl  and  George  H.  Cady.  Technical 
rept.  no.   21  on  Contract  Nonr- 477(16).    1959,   14p. 
14  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  898 

The  kinetics  of  the  gas  phase  reaction  of  bromine 
trifluoride  and  fluorine  to  form  bromine  pentafluoride 
have  been  studied  from  68  to  121°  C  in  a  nickel 
reactor  and  with  the  initial  pressures  varying  from 
30  to  300  mm.   The  reaction  was  found  to  be  bi- 
molecular,  homogeneous,  and  to  have  an  activation 
energy  of  16.  4  kcal.    The  observed  frequency  factor 
of  2. 6  X  10"  cc.  mole  sec.  corresponded  to  a  proba- 
bility factor  of  10'^,  thus  indicating  that  every  bi- 
molecular  collision  was  not  effective  in  producing 
bromine  pentafluoride.    The  loss  of  three  rotational 
and  two  vibrational  degrees  of  freedom  indicates  that 
energy  transformations  have  to  be  made  in  several 
degrees  cf  freedom  in  formation  of  the  activated 
complex,  and  this  very  likely  accounts  for  the  slow- 
ness of  the  reaction.    Evidence  was  found  suggesting 
that  bromine  trifluoride  is  partially  associated  in  the 
vapor  phase.    (Author) 


Organic  Chemisfry 


Birkbeck  Coll .  (Gt .  Brit . ) 
ALKYL  AND  ARYL  DERIVATIVES  OF  THE 
PHOSPHONITRILIC  HALIDES,  by  R.  A.  Shaw. 
Annual  technical  status  rept.  no.  1,   1  Oct  58- 
30  Sep  59,  on  Contract  DA  91-508-EUC-363. 
10  Nov  59,  71p.  13  refs. 
Order  from  LC  mi$4.50,  ph$12.30  PB  145  348 

This  report  covers  the  first  year's  work  on  alkyl  and 
aryl  derivatives  of  the  phosphonitrilic  halides  .  The 
most  striking  progress  was  made  in  the  work  on  the 
phenylation  of  the  trimeric  chloride,  P3N3C1^,  under 
FRIEDEL-CRAFT'S  conditions  .  Different  catalysts 
have  been  examined  and  so  far  alunninium  chloride 
has  been  found  to  be  the  most  successful.  Many  com- 
pounds and  polymers  are  described  and  discussed. 

Chemical  Lab. ,   U.  of  Kansas,   Lawrence. 
REDUCTION  OF  ORGANIC  COMPOUNDS  BY  LOWER 
VALENT  SPECIES  OF  ACTIVE  METALS*  by 
William  E.  McEwen  and  Jacob  Kleinberg.    Technical 
rept.  no.   10,   1  Aug  58-1  Jan  59,  on  Contract  DA 
23-072-ORD-1048.    [1959]    15p.    23  refs.    OOR  rept. 
873.  10-C. 
Order  from  LC  mi$2.  40,   ph$3.  30  re  145  173 

The  anodic  oxidation  of  aluminum  in  pyridine  solu- 
tions cf  sodium  iodide  or  lithium  chloride  in  the 
presence  of  benzophenone  gives  initial  mean  valence 
numbers  significantly  lower  than  3.    Reduction  pro- 
ducts, namely  benzhydrol  and  benzopinacol,  are 
isolated  from  die  anolyte  hydrolysate  in  amounts 
corresponding  to  oxidation  of  aluminum  from  its 
measured  initial  mean  valence  state  to  the  familiar 
tripositive  state.    The  ratio  of  the  two  reduction 
products  shows  a  dependence  on  the  nature  of  the 
cation  of  the  electrolyte.    The  same  reduction 
products  are  obtained  from  the  catholyte  hydrolysate 
when  lithium  chloride  is  used  as  electrolyte  and 
aluminum  as  cathode.    Mechanisms  are  proposed  to 
account  for  both  anolyte  and  catholyte  products. 
(Author) 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,  D.  C. 
THE  HEAT  OF  POLYMERIZATION  OF  PHENYL 
GLYODYL  ETHER  AND  OF  AN  EPOXY  RESIN. 
PART  IL   EFFECT  OF  ALCOHOL  CN  THE  POLY- 
MERIZATION, by  C.  H.  Klute  and  B.  W.  Shellen- 
barger.  9  Nov  59,  7p.  3  refs.  Technical  rept. 
TR-791. 
Order  from  LC  mi$l.  80,  ph$l.  80  TO  144  758 

In  a  previous  report  the  heats  of  polymerization  of 
phenyl  glycidyl  ether  were  compared  with  those  of  an 
epoxy  resin  for  a  variety  of  polymerization  catalysis. 
In  those  experiments  20  parts  by  weight  of  ethylene 
glycol  per  ICX)  parts  of  phenyl  glycidyl  ether  were 
added  to  the  ether  to  serve  as  a  cocatalyst.  In  the 
present  report  it  is  demonstrated  that,  when  lesser 
amounts  of  alcohol  are  used,  the  measured  heats  of 
polymerization  are  not  significantly  different  from 
the  values  obtained  earlier.  (Author) 
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Iowa  State  [U.  of  Science  and  Tech.  ]   Ames. 
ORGANO METALLIC  AND  ORGANO-METALLOIDAL 
HIGH- TEMPERATURE  LUBRICANTS  AND  RELATED 
MATERIALS,  by  Henry  Gijman  and  Richard  D. 
Gorsich.   Rept.  on  Rubber,  Plastic,  and  Composite 
Materials,  Contract  AF  3:^616)3510.  May  57,  63p. 
26  refs.  WADC  Technical  ^ept.  53-426,  Pt.  4; 
AD- 118  307. 
Order  from  OTS  $1.  75       |  PB  131  176 


This  project  is  concerned  primarily  with  the  syn- 
thesis of  new  compounds  to  be  examined  as  potential 
hydraulic  fluids  and  lubrionts.   The  synthesis  and 
preliminary  screening  of  argano- metallic  and  organo 
metalloidal  compounds  has  been  extended.  New  cyclic 
compounds  continue  to  be  promising.    It  has  also  been 
found  chat  the  meta-biphenylyl  group  can  be  added  to 
those  groups  which  impart  desirable  physical  char- 
acteristics.  The  methyl- dibenzylsilylmethyl  group  is 
also  of  significant  promiscj   In  the  experimental  p  \rt, 
there  is  included  a  table  which  outlines  the  prelimi- 
nary screening  of  thirty- six  compounds.  (Author). 
(See  also  PB  ill  88^ 


Istituto  di  Chlmica  Industfiale,  Universlt^ 

Bologna  (Italy). 
EXPERIMENTAL  AND  THEORETICAL  STUDY  OF 
THE  CONJUGATION  IN  AROMATIC  COMPOUNDS 
WITH  PARTICULAR  EMPHASIS  ON:   1.    SUBSTI- 
TUTED DIARYL  SELENIDE&    2.    DISUBSTITUTED 
THIOPHENE  DERIVATIVES.    3.    THEORETICAL 
CORRELATION  OF   THE  EXPERIMENTAL  RE- 
SULTS,  by  Angelo  Mangini.    Final  technical  rept.  for 
1  Oct  58-Oct  59  on  Contract  DA  91-59I-EUC-883. 
Oct  59.    151p.   40  refs.    AI>228  535. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  144  912 

Seleno-derivatives:  Seleno-perivatives,   many  not  yet 
described  in  the  chemical  literature,  were  prepared; 
the  preparation  and  purification  d  these  compounds 
are  very  difficult  because  ct  their  low  yield  and  the 
separation  of  metallic  selenium.    A  comparison  of  the 
electronic  spectra  of  some  jsuitable  seleno  compounds 
indicated  that  the  selenium  bf  selenides,  like  the 
sulphur  of  sulphides,  does  0ot  expand  its  valence 
shell,  neither  as  electron-ajcceptor  nor  as  electron- 
acceptor -donor.    Thiophene  derivatives:   Thiophene 
derivatives,  phenyl- thiophenes,  diphenyl-thiophenes, 
and  thienyl -ketones,   with  some  benzyl -thiophenes, 
were  prepared  through  a  se^-ies  of  intermediates. 
Many  of  these  derivatives  a^e  new  compounds.    The 
electronic  spectra  were  reqorded  in  aprotic  solvents. 
Results  indicated  (1)  a  stroijger  resonance  effect  of 
the  substituent  in  the  a  position  than  in  the  p  pxDSition; 
(2)  the  Q-phenyl-thiophene  it  quite  comparable  to  di- 
phenyl;  (3)  a  noticeable  steric  effect  in  3,  4-diphenyl- 
thiophenes,  contrary  to  the  2 -thienyl -ortho  substi- 
tuted phenyl-ketones  (ortho  jsubstituent  being  the 
methyl  group  or  bromine);  4nd  (4)  the  electron  donor 
power  of  the  sulphur  of  thiof)hene  is  greater  than  the 
oxygen  of  furan.    A  study  of  the  UV  sjjectra  of 
thiophene  derivatives  indicated  that  expansion  of  the 
valence  shell  of  the  sulphur  of  thiophene  appears 
improbable. 


Massachusens  U.,  Amherst. 
0-ACYLHYDROXYLAMINES.  H.  0-MESITYLENE- 
SULFONYL,    O-p-TOLUENESULFONYL-  AND 
0-MESITOYLHYDROXYLAMINE,   by  Louis  A. 
Carplno.  Rept.  on  Contract  AF  18(603)114.  Oct  59, 
12p.  8  refs.  AFOSR-TN-59-1242. 
Order  from  LC  mi$2.40,  ph$3.30  PB  144  962 

O-Mesitylenesulfcnyl-  and  O-p-toIuenesuIfonylhydrox- 
ylamine  have  been  prepared  by  the  hydrofluoric  acid 
and  perchloric  acid  cleavages  of  the  corresponding 
t^-butyl  N-arenesulfonoxycarbamates.  The  structures 
of  the  0-arenesulfonylhydroxylamines  were 
established  by  (a)  iodometric  analysis,  (b)  reaction 
with  acetone  which  gavetl.   cor  res  ponding  0-sulfonyl- 
acetoximes  and  (c)  infrared  examination .  O-  Mesi- 
toylhydroxylamine  was  prepared  similarly  from 
t_-butyl  N-mesiioyloxycarbamate.    Reaction  of 
O-mesitoylhydroxylamine  with  dibenzylamine  gave 
1,  1-dibenzylhydrazine.  (Author) 


Mellon  Inst,  [of  Industrial  Research,  U.  of 

Pittsburgh]  Pa. 
STEREOSPECIFICITY  IN  THE  FREE  RADICAL 
POLYMERIZATION  OF  VINYL  ACETATE  (PARTI). 
SYNTHESIS  OF  MODEL  BRANCHED  POLYMERS 
(PART  II).    THERMALLY  STABLE  POLYMERS  CON- 
TAINING THE  TRIAZINE  RING  (PART  UI). 
MODELS  OF  STEREOREGULAR  POLYMERS 
(PART  IV)  by  Barbara  Botele ;,   T.  G.  Fox  and  others. 
Technical  rept.  no.   1  on  Contract  Nonr- 2693(00). 
28  Feb  59,  85p.   12  refs. 
Order  from  LC  miH  80,  ph$13. 80         PB  144  900 


Rochester  U.,  N.  Y. 
PHOTOISOMERISATION  PROCESSES  IN  CYCLIC 
KETONES   I .  CYCLOPENTANONE  AND  CYCLO- 
PENTANONE  (2,2,5,5,-04),  by  R.  Srinivasan.  Rept. 
on  Contract  AF  18(600)1528.  25  Nov  58,  14  refs. 
AFOSR-TN-58-998:  AD-206  141. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  145 

4-pentenal  has  been  identified  as  one  of  the  products 
of  the  vapor  phase  photolysis  of  eye  lope  nta  none  at 
3130A.   Quantum  yields  for  the  formation  of  4-penteMJ 
have  been  obtained  at  various  temperatures  and  in  the 
presence  of  added  oxygen  and  carbon  dioxide.  The 
photolysis  of  cyclopentanone  (2,2,5,5  -D4)  has  been 
found  to  give  tetradeutero  4-pentenal  the  structure  of 
which  is  most  probably  CD2  -  CHCH2CD2CHO.  On 
the  basis  of  these  results,  it  is  deduced  that  the  photo- 
isomerization  of  cyclopentanone  to  4-pentenal  involves 
a  direct  transfer  of  a  hydrogen  atom  from  a  p-cartxjn 
to  the  carbonyl  group  in  an  excited  state  of  the  ketone 
molecule.  (Author) 


Technical  Operations,  Inc.,  "Turlington,  Mass. 
THE  CHEMISTRY  OF  QUINONE,  by  James  E. 
LuValle,  Gershon  M.  Goldberg  and  others.    Technical 
note  on  Contraa  AF  18(600)371.    15  Aug  58,  73p. 
53  refs.    Rept.  tw.  TOI  58-29;  AFOSR-TN-58-774; 
AD- 201  777. 
Order  from  LC  miH  50,  ph$12.  30  PB  137  874 
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The  chemistry  of  p-benzoquinone  has  been  examined 
in  detail.    Of  particular  interest  were  the  transitory 
colored  intermediates  observed  in  the  early  stages 
of  some  of  the  known  reactions  of  quinone  and  the 
monomeric  products  thought  to  be  formed  on  alkaline 
decomposition  of  quinone.    Hydroxyhydroquinone, 
hydroxyquinone  and  2,  5-dihydroxyquin(xie  were  syn- 
thesized and  their  reactions  were  extensively  investi- 
gated.   It  appears  likely  that  a  path  of  decomposition 
of  quinone  proceeds  through  the  intermediates  hydrox- 
yhydroquinone, hydroxyquinone  and  dihydroxyhydro- 
quinone  to  dihydroxyquinone.    No  evidence  for  the 
dismutation  of  quinone  or  hydroxyquinone  was  found. 
Observations  on  the  behavior  of  quinone  in  acid  and 
alkaline  solutions  led  to  the  formulation  of  two  gen- 
eral mechanisms  useful  for  the  explanation  of  the 
reactions  of  quinone  in  solution.   A  series  of  ionic 
and  free  radical  intermediates  formed  from  quinone 
are  capable  of  adding  ions  from  solution  to  form  the 
monomeric  reaction  products  or  of  adding  to  other 
quinone  molecules  to  form  the  polymeric  humic  acids. 
The  extreme  reactivity  of  quinone  appears  to  arise  as 
a  result  of  the  facile  opening  of  its  carbonyl  bonds  by 
either  acidic  or  basic  reagents.    (Author) 


Physical  Chemistry 


Aerosciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
THE  MECHANISM  OF  POLYTETRAFLUOROETHYL- 
ENE  PRYOLYSIS,  by  Henry  Friedman.  Rept.  on 
Contract  AF  04(647)269.   19  June  59,  28p.  26  refs. 
Technical  Information  Series  R59SD385;  Aerophysics 
Research  Memo  37. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  182 

New  kinetic  equations  for  polymer  chain  degradation 
were  used  to  examine  the  polytetrafluoroethylene 
pyrolysis  mechanism.    Observations  made  during 
polytetrafluoroethylene  pyrolysis,  which  were  not 
readily  explained  by  previously  postulated  mecha- 
nisms, were  accounted  for  by  the  present  mechanism. 


Bureau  of  Mines,  Bartlesville,  Okla. 
THERMOCHEMISTRY  AND  VAPOR  PRESSURE  OF 
ALIPHATIC  FLUOROCARBONS.   A  COMPARISON  OF 
THE  C-F  AND  C-H  THERMOCHEMICAL  BOND 
ENERGIES,  by  W.  D.  Good,  a  R.  Douslin  and 
others.    Technical  note  on  Contract  CSO  680-57-4. 
3  Nov  58,   28p.    15  refs.    AFOSR-TN-58-976; 
AD- 205  856. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  848 

The  heat  of  formation  of  four  organic  fluorine  com- 
pounds, including  three  completely  fluorinated  ali- 
phatic compounds,   was  determined  by  a  rotating- 
bomb  method  of  combustion  calorimetry.    An  earlier 
technique  that  used  sealed,  f used-quartz  ampoules 
for  containing  samples  of  volatile  flucrine  compounds 
was  replaced  by  an  improved  technique  that  used 
sealed  bags  of  a  polyester  film. 


California  U.  ,  Berkeley. 
THE  INFRARED  DETECTION  OF  THE  FORMYL 
RADICAL,  HCO,  by  George  E.   Ewing,  Warren  E. 
Thompson,  and  George  C.  Pimentel.  Rept.  on  Con- 
tract AF  49(638)1;   9  Nov  59,   18p.  22  refs.  AFOSR- 
TN-59-1197. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  866 

The  photolysis  of  Hi,  DI,  HBr,  and  DBr  suspended  in 
solid  CO  at  20°K  is  described.    The  formyl  radical, 
HCO  or  DCO,  is  produced,  as  shown  by  broad  absorp 
tions  in  the  visible  spectral  region  (6695,  6352,6052, 
5789,  5548,  5330,  5102  A)  which  correspond  to  ab- 
sorptions of  gaseous  HCO.    Infrared  absorptions  of 
HCO  (at  1860  and  1091  cm'l)  and  of  DCO  (at  1860  and 
856  cm'l)  provide  a  basis  for  discussing  the  chemi- 
cal bonding  of  this  free  radical  and  for  calculating  its 
thermodynamic  properties.    These  experiments,  the 
first  infrared  detection  of  a  triaiomic  free  radical  by 
the  matrix  isolation  method,  depend  upon  reactivity 
of  the  matrix,  possibly  eliminating  difficulties  of  the 
cage  effect.  (Author) 


Central  Inst,  for  Industrial  Research  (Norway). 
OXIDATION  OF  NIOBIUM,  by  Tor  Hurlen,  Hallstein 
Kj^lesdal  and  others.    Technical  scientific  note  no.  1 
on  Contract  AF  61(052)90.    Apr  59,   126p.  75  refs. 
AD-225  549. 
Order  from  LC  mi$6.  30.  ph$19.  80  PB  145  171 

The  oxidation  of  niobium  was  studied  at  pressures  of 
760  to  10"2  torr  (mm  Hg)  and  at  temperatures  from 
150°  to  1000°C  by  gravimetric  and  volumetric  rate 
measurements,  X-ray  and  electron  diffraction,  and 
electron  microscopy.    The  linear  (I)  oxidation,  in  the 
initial  stages  erf  the  oxidation  up  to  550OC,   represents 
a  phase  boundary-controlled  dissolution  of  O  into  the 
metal  lattice;  no  oxides  were  present  on  the  metal 
surface.    The  parabolic  (II)  oxidation  is  probably  due 
to  the  diffusion  of  O,  either  through  a  growing  layer 
of  NbOx  or  through  an  O- saturated  Nb  zone  of  in- 
creasing thickness,  becoming  rate  determinable. 
NbOx  is  formed  during  this  oxidation  stage  at  tem- 
peratures below  400OC;  above  400<^C  NbOx  is  not 
readily  formed.    The  transition  between  II  and  the 
linear  (III)  oxidation  is  connected  to  a  nucleation  of 
Y-Nb205  CM!  the  surface  of  the  sheet  and  not  to  a 
breakdown  of  a  protective  oxide  film.  The  extension  of 
the  transition  stage  decreases  with  increasing  tem- 
{lerature.  Oxidation  III  also  represents  a  phase  bound- 
ary-controlled reaction  and  shows  a  square  root  depend- 
ence on  O  pressure;  no  transition  to  pressure  inde- 
pendence occurred  within  760  to  10"^  torr  (mm  Hg). 
The  parabolic  IV  and  V  oxidations  show  a  pressure 
dependence  unusually  high  for  a  normal  Wagner  type 
of  oxide  growth.    Temperate  changes  cause  only  neg- 
ligible effects  on  the  parabolic  rate  constants  at  500° 
to  6000c.    Deviations  from  the  generalized  oxidation 
behavior  were  found  for  the  oxidation  in  O  of  1  mm  Hg 
above  tfXPC.    Under  these  conditions,  the  oxidation 
seems  near  to  normal  in  the  beginning  of  the  runs,  but 
later  the  oxidation  successively  becomes  slower  than 
expected  from  the  generalized  behavior  and  almost 
stops  before  the  sheets  are  oxidized  throughout. 
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Caiicago  U. .  111. 
CHEMISTRY  OF  GALLUjjM.   by  Warren  C.  Johnson. 
Progress  rept.  for  1  June^l  Aug  47  on  Contract  N6ori- 
20,   T.O.   16.    [1947]  7p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  454 

Research  was  conducted  On:   Sublimation  experiments; 
Reaction  with  excess  Ga203;  Ball-mill  for  grinding 
reactants;  Apparatus  for  filtration  under  vacuum;   Re- 
sults d  ether  extraction  of  reaction  products;  X-ray 
diffraction  studies;  Apparatus  for  reaction  between 
Ga203  and  NH4CI  at  atmospheric  pressure;  and  Study 
erf  analytical  methods.    (See  also  PB  98  426, 
PB  98  618.  and  PB  105  062. 


Chicago  U.  .   111. 
THERMODYNAMIC  STUDY  OF 


InSb 


USING  A  MASS 
SPECTROMETER,  by  G.  DeMaria,  J.  Drowart  and 
M.  G.  Inghram.    Technical  rept.  no.  9.    1  July- 
30  Sep  58,  on  Contract  DA  1 1 -022 -ORD- 1993.    [1958] 
23p.  23  refs.    WAL-803/19-3;  OOR  rept.   1543.  IIP. 
AD-210  754. 


Order  from  LC  mi $2.  70, 


phS4.  80 


PB  144  921 


The  molecules  in  thermodynamic  equilibrium  with 
solutions  of  indium  and  antimony  have  been  deter- 
mined and  their  partial  pressures  measured.  The 
partial  molar  free  energy,  heat  and  entropy  erf  solu- 
tion of  antimony  in  liquid  JnSb  have  been  calculated. 


r 


Coating  and  Chemical  L4b , ,  Aberdeen  Proving 

Ground,  Md. 
TEMPERATURE  DEPENDENCE  OF  MICELLULAR 
SOLUBILIZATION,  by  A.  Mankowich.  23  Oct  59,  27p. 
9  refs.  Rept.  CCL-85;  AD-228  293. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  107 

The  temperature  dependence  of  micellar  solubiliza- 
tion was  determined  in  th^  140^  -  180^  F  temperature 
range  using  a  dye  (orange  OT)  solubilization  tech- 
nique with  built  and  unbuilt  solutions  of  three  high 
cloud  point  commercial  surfactants,  one  an  anionic 
agent  of  the  alkyl  aryl  suphonate  type  (SDBS)  and  two 
types  of  nonionic  agents  ,  polyoxyethylene  sorbitan 
monolaurate  (PSML)  and  pentadecaethylene  glycol 
nonyl  phenyl  ether  (PGNPE).  It  was  found  that  the 
logarithm  of  solubilization  in  both  built  and  unbuilt 
solutions  was  directly  proportional  to  temperature 
(solubilization  was  an  exponential  function  of  temper- 
ature), and  that  the  log  solubilization  -  temperature 
slopes  of  the  built  and  unbiiilt  solutions  of  each  sur- 
factant were  approximately  parallel.  The  linearity 
of  the  log  solubilization  -  log  concentration  function 
for  built  and  unbuilt  surfactant  solutions  was  con- 
firmed at  all  temperatures.   For  0.58:1  to  1.73:1 
mole  ratios  of  builder  -  SOBS,  the  enhanced  solubili- 
zation was  independent  of  builder  type  (neutral 
Na2S04  or  polyphosphate  NasPaOio);  that  is,  equi- 
molar  amounts  of  Na2S04  or  Na5P30io  increased 
solubilization  by  sodium  dcxlecyl  benzene  sulphonate 
equally.  In  the  temperature  range  studied,  no  uni- 
form trend  for  the  effect  of  builders  on  micellar 


solubilization  by  nonionic 
(Author) 


surfactants  was  noted. 


Cornell  U.  [Ithaca,  N.  Y.  ] 
THE  FORMATION  OF  A  DINUCLEAR  Cr  (HI) 
SPECIES  BY  OXIDATION  OF  CHROMOUS  SOLU- 
TIONS, by  Michael  Ardon  and  Robert  A.  Plane.   Rem 
on  Contract  AF  49(638)279.    23  Oct  58,   12p.    18  refs 
AFOSR-TN-58-936;  AD- 205  090. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  843 

Tlie  dissolved  chromic  species  formed  when 
chromous  perchlorate  is  oxidized  in  aqueous  solution 
by  molecular  oxygen  is  shown  by  visible  spectrum 
and  behavior  toward  a  cation  exchange  resin  to  be 
the  same  as  the  hydrolytic  polymer  which  forms 
first  when  chromic  solutions  are  refluxed.   Analysis 
of  the  solution  for  chromium,  perchlorate,   and  free 
acid  show  the  species  to  have  a  charge  of  ^^2  per  Cr 
atom.    Ion  exchange  experiments  indicate  that  *4  is 
the  most  likely  charge  for  the  entire  species,  which 
is  consistent  with  its  being  dinuclear  Cr(III)  species 
with  the  two  Cr  atoms  bound  by  either  an  O  or  two 
OH  bridges.   This  same  product  can  be  formed  by 
oxidation  of  Cr**  with  Tl^S  and  in  lower  yield  by 
a03,  HCIO.  0-207  and  H2O2.    U  is  absent  when  the 
oxidation  is  performed  with  Fe*3,  Cu"^*,  Cb,  or 
Br2.    It  is  believed  that  the  dimer  results  from'  re- 
action of  the  intermediate  Cr(IV)  with  Cr  +  *.  (Author) 


Duke  U. ,   Durham.   N.  C. 
RESEARCH  ON  THE  MANGANESE  DIOXIDE  ELEC- 
TRODE, by  W.  C.  Vosburgh     Terminal  rept.  on  Con- 
tract Nonr- 1016(00).    26  Feb  58,   12p.  9  refs. 
AD- 153  969. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  803 

Discharge  of  Mn02  electrodes  in  acid  solution:  The 
electrodes  were  made  by  electrodeposition  of  graphite 
rods  from  a  bath  of  MnS04  and  H2SO4  between  75° and 
90^0.    The  electrolyte  was  usually  0.  045M  H2SO4. 
The  potential  of  the  Mn02  electrode  was  measured 
against  a  calomel  electrode.    The  total  Mn^+in  the 
solution  was  found  by  titration  and  the  oxidation  value 
of  the  Mn02  was  calculated  from  the  time  and  the 
current,  assuming  100%  current  efficiency.    The  cal- 
culated composition  of  the  Mn02  was  variable  and  the 
total  amount  was  always  less  than  the  0.  2  mmol 
usually  found  by  chemical  analysis  for  similar  elec- 
trodes.   The  Mn  was  also  more  variable  than  it  should 
have  been.    After  an  apparently  complete  discharge 
some  Mn02  always  remained  on  the  electrode.    The 
effect  of  the  NH4CI  concentration  of  the  electrolyte  00 
the  potential  of  Mn02  electrode:   The  change  of  Mn02 
electrode  potential  was  measured  with  pH  for  a  sam- 
ple of  precipitated  Mn02   in  NH4CI  electrolyte.    The 
change  in  potential  with  pH  was  close  to  the  theoreti- 
cal value  given  by  the  equation,  E'Eq  -  0.  059  pH. 
The  effect  of  adsorption  of  Mn-»  »ion  on  the  Mn02 
electrode  potential:  All  detectable  Mn^-hvas  removed 
from  solutions  of  NH4CI  and  MnS04  with  NH3  by  ad- 
sorption or  reaction  with  Mn02.    The  termination  of 
a  discharge:   The  discharge  of  the  Mn02  electrode 
was  terminated  when  the  discharge  curve  (poteritial 
against  time)  turned  fairly  sharply  downward  and  the 
potential  decreased  more  and  more  rapidly.    The 
Mn*  + given  to  the  electrolyte  at  different  stages  of 
these  discharges  was  measured. 
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Frick  Oiemical  Lab. ,  Princeton  U. .  N.  J. 
CHEMICALLY  INDUCED  VIBRATIONAL  EXCITA- 
TION: A  STUDY  OF  THE  HYDROXYL  RADICALS 
FORMED  IN  THE  H-f-03  ATOMIC  FLAME,  by 
David  Garvin.    Technical  note  no.  4  on  Contracts 
AF  18(600U34  and  CSO  680-56-30.    20  Nov  58,  31p. 
26  refs.    AFOSR-TN-58-1076;  AD- 207  455. 
Order  from  LC  mi $3.  00,   ph$6.  30  PB  144  853 

The  vibrational-rotational  spectrum  of  the  hydroxyl 
radical  in  its  electronic  ground  state  has  been 
determined  in  die  visible  and  near  infra-red  region. 
Line  systems  in  twenty-seven  vibrational  bands  have 
been  identified.    Intensities  of  lines  in  eighteen  bands 
are  reported. 


General  Electric  Co. ,  Schenectady,  N.  Y. 
INVESTIGATION  OF  VARIOUS  ACTIVATOR- 
REFRACTORY  SUBSTRATE  COMBINATIONS^  by 
J.  H.  Affleck.    Scientific  rept.  no.  6  on  Contract  AF 
19(604)4093.    14  Dec  59,  20p.    27  refs.    AFCRC-TN- 
60-104. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  364 

The  thermionic  constants  have  been  determined  for 
a  number  of  refractory  substrates  in  combination 
with  a  barium  activator.    Effects  of  inadequate  cov- 
erage of  the  substrate  by  the  activator  are  discussed, 
and  evidence  is  presented  showing  how  this  influences 
the  measurements.    The  barium -tantalum  carbide 
system  has  a  low  Richardson  work  function  and  is  to 
be  examined  in  more  detail.    (Author)  (See  also 
PB  144  187) 


Industrial  Research  and  Development  Labs. , 

(Gt.  Brit.) 
GENERAL  MECHANISM  OF  DRAINAGE  FROM 
SOLID  SURFACES,  by  J.  S.  Stanley  and  J.  A.  Radley. 
Final  technical  rept.  for  1  Oct  58-1  Oct  59  on  Con- 
tract DA  91-591-EUC-929.    31  Oct  59,  87p.   17  refs. 
Order  from  LC  mi^.  80,  ph$13.  80  PB  144  911 

Drainage  of  pure  liquids  from  solid  surfaces  which 
they  wet  completely  has  been  found  to  follow 
Bikerman's  drainage  equation  which  expresses  the 
rate  of  flow  of  a  Newtonian  liquid  draining  from  a 
smooth  vertical  surface  under  gravity.    The  experi- 
ments described  in  this  re|x>rt,  however,  give  evi- 
dence erf  hitherto  unsuspected  properties  of  wetting 
agents.    All  typ)es  of  wetting  agents  tested,  anionic, 
nonionic  and  cationic  behaved  qualitatively  in  the  same 
way,  although  the  actual  concentration  at  which  the 
maxima  and  minima  occurred  were  dependent  up)on 
the  electrolyte  concentrations  of  the  solutions  and 
upon  the  structure  of  the  wetting  agents.    Simple  salts 
and  acid  dyestuffs  that  were  not  surface  active  had  no 
effect  on  the  quantity  of  solution  retained  at  the 
surface.    Possible  applications  of  these  results  in  the 
study  of  adhesives  and  lubrications  are  described. 


Laboratory  for  Insulation  Research,  Mass.    Inst. 

of  Tech. ,  Cambridge. 
STUDIES  ON  THE  LOWER  OXIDES  OF  TITANIUM, 
by  A.  D.  Pearson.  Doctoral  thesis.    Rept.  on  Con- 
tracts Nonr- 1841(10)  and  AT(30-1)1937.    June  57, 


54p.    35  refs.    Technical  rept.   120;  AD- 135  252. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  137  818 

Pure  TiO  is  face-centered  cubic  (fee)  above  ca. 
950OC.    The  structure  of  samples  annealed  below  this 
temperature  is  complex,  consisting  of  2  or  possibly 
3  phases  not  in  equilibrium.    Impurities  and  excess 
erf  O  stabilize  the  fee  form  at  room  temperature.  The 
electrical  resistivity  of  TiO  (prepared  by  melting)  is 
2.  81x10"*  ohm  cm  at  room  temperature,  and  in- 
creases with  temperature  between  -162*^  and  362^0. 
The  thermoelearic  e.  m.  f.  of  TiO  is  of  the  same 
order  of  magnitude  as  that  of  metals.    The  directly 
measured  density  is  less  than  that  calculated  frcwn 
the  lattice  constant,  indicating  that  14.  6%  of  the  lat- 
tice positions  are  unoccupied.    The  properties  of  the 
products  suggest  that  the  TlO-phase  oxides  may  be 
COTSidered  as  solid  solutions  of  O  in  Ti.    X-ray 
investigations  indicate  that  Ti304  probably  does  not 
exist.    The  trigonal  unit  cell  of  Ti203  is  confirmed 
between  room  temperature  and  350OC  by  using  an 
improved  technique  for  developing  diffraction  photo- 
graphs; at  room  temperature  a  =  5.  428A;  q  = 
56039'.    The  lattice  parameters  change  rapidly  be- 
tween 160°  and  200OC,   correspondir^  to  the  rapid  in- 
crease in  magnetic  susceptibility.    Ti203  is  antiferro- 
magnetie;  X  m  =  1-  09x10-6  cgs  at  20oc.    The  thermal 
activation  energy  of  electric  conduction  of  Ti203  in 
the  room -temperature  region  is  0,  08  ev,  about  half 
of  the  observed  optical  activation  energy  (0.  15  ev). 
TTie  material  is  a  p-type  semiconductor  at  room 
temperature,  but  n-type  conduction  becomes  domi- 
nant above  240^0. 


Laval  U.  (Canada). 
STUDY  OF  CHEMICAL  REACTIONS  IN  THE 
ELECTRICAL  DISCHARGE,  by  Paul  A.  Gigu^re. 
Technical  rept.  no.  50  on  Contract  AF  18(600)492. 
10  Nov  59,  8p.  AFOSR-TR-59-183. 
Order  from  LC  mi$l .  80,  ph$l  .80  PB  144  905 

The  work  done  over  the  past  five  years  is  summed 
up.  The  first  project,  entitled:  "Kinetics  of  the  ther- 
mal decomposition  of  hydrogen  jjeroxide  vapor"  was 
completed  successfully.  An  incidental  result  was  the 
discovery  of  the  inhibiting  action  of  hydrogen  per- 
oxide on  the  second  explosion  limit  of  the  hydrogen - 
oxygen  reaction.  The  second  project  "Chemical  re- 
actions in  the  electrical  discharge"  was  aimed 
mainly  at  spectroscopic  identification  of  trapped  free 
radicals,  in  particular  HO2.  This  could  not  be 
achieved  for  reasons  that  now  appear  obvious .  How- 
ever, much  useful  information  was  obtained  on  the 
products  of  the  reactions  in  dissociated  water  and  hy- 
drogen peroxide  vapors  and,  lately,  on  the  interaction 
of  atomic  hydrogen  with  solid  ozone.  (Author) 


Missouri  U. ,  Columbia. 
ELECTROCHEMICAL  SYSTEMS  FOR  USE  IN  LOW 
TEMPERATURE  BATTERIES,  by  G.  V.  Lago, 
J.  P.  Karnes  and  J.  B.  Jennings.    Quarterly  progress 
rept.  no.  2,   17  June- 16  Sep  58,  on  Contract  DA  36- 
039-SC-74994.    [1958].   27p. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  144  916 

Load  tests  have  been  made  on  a  number  of  cells  em- 
ploying Mn02  -  Shawinigan  Black  cathodes  and  Mg 
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anodes  at  rcx)m  temperatur|e  and  at  -45°C.    Initial  and 
final  "no-load"  voltages  wetre  also  measured.    The 
cells  have  been  made  more  uniform  with  respect  to 
tightness  of  packing  and  to  folding  of  the  separator 
{>aper.    No  gas  is  evolved  it  the  cells  at  -450C.    The 
equivalent  conductances  at  infinite  dilution  and  dis- 
sociation constants  of  KSCN-CH3CN  and  KSCN-H2O- 
CH3CN  systems  have  been  calculated.    Viscosities 
and  dielectric  constants  haye  been  redetermined. 
Some  preliminary  work  with  the  KSCN-H2O-CH3CN 
has  been  done.    (Author)    ( see  also  PB  138  837) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  GRAVIMETRIC  DETER MINA  HON  OF  INSOLU- 
BLE IMPURITIES  AND  ASH  IMl^RITIES  IN  PRO- 
PELLANT-GRADE  CELLULOSE  NITRATE,  by 
Aaron  N.   Fletcher.   8  Jan  59,   15p.   2  refs.   NOTS- 
TP-2152;  NAVORD  Rept.  6444;  AD-211  979. 
Order  from  LC  mi$2.  40.  p»i$3.  30  PB  144  870 

Mixed-solvent  alkaline  degiada-tion  of  propellant- 
grade  cellulose  nitrate  is  used  to  allow  gravimetric 
determinations  of  insoluble|and  ash  impurities  in 
10-g  samples.   The  need  fo4  such  large  samples  is 
indicated  by  the  nonhomogeiieity  of  impure  cellulose 
nitrate.   The  standard  deviations  of  measurements 
for  precision  were  found  to 'be  about  0.01%  for  both 
the  insoluble  and  the  ash  intpurities  determination. 
Tests  for  accuracy  showed  ptandard  deviations  of 
0.  03%  for  the  insoluble  impfirities  and  0.  01%  for  the 
ash  impurities  when  evaluated  over  the  range  0.0 
0.  6%  impurities.  (Author) 


Naval  Ordnance  Test  Stati(()n,  China  Lake,  Calif. 
SOME  NOTES  ON  TRAVEL  IN  EUROPE.    I. 
SYMPOSIUM  AND  CONGRESS  ON  MODERN  ELEC- 
TROCHEMICAL METHODS  OF  ANALYSIS.    II. 
ACADEMIC,  GOVERNMENT,   AND  INDUSTRIAL 
RESEARCH  LABORATORY  VISITS,  by  Gerald  C 
Whitnack.    30  Apr  58,   25p.    NOTS  rept.   1942; 
AD- 200  539. 
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Order  from  OTS  $a  50 


PB  161  105 


Order  from  LC  ml  $2.  70, 
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PB  144  757 


The  primary  purpwse  of  the  trip  reported  here  was  to 
present  an  invited  paper  at  i  Symposium  in  conjunc- 
tion with  the  XVI  International  Congress  o€  Pure  and 
Applied  Chemistry  in  Paris,  France.    In  addition, 
official  visits  to  academic,  government,  and  indus- 
trial laboratories  in  Italy,   England,  and  Scotland  and 
conferences  with  leading  scientists  in  the  fields  of 
electrochemistry,  polarogrtphy  and  analytical  chem- 
istry were  arranged.    Althou^  the  writer  is  most 
prcrficient  in  these  fields  and  therefore  concentrated 
the  most  on  them,  nevertheless,  a  great  deal  of 
knowledge  pertinent  to  aheu  fields  erf  research  was 
obtained.    This  included  information  on  high  explo- 
sives, propellants,  detonator  compositions,  chro- 
matography, plastics,   manufacturing  techniques, 
synthesis,  continuous  flow  processes,  etc.    (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
IGNITION  STUDIES.    PART.V.    STUDY  OF  THE 
PROCESSES  OCCURRING  UURING  THE  SPONTA- 
NEOUS IGNITION  OF  THE  HEXANE  ISOMERS,  by 
W.  A.  Affens,  J.  E.  Johnson,  and  H.  W.  Carhart. 
Interim  rept.  27  Jan  60.   17p|.   10  refs.    NRL  rept. 


^ntaneous  ignition  properties  of  the  hexane  isomers 
in  air  were  studied  using  a  uniformly  heated  one-liter 
spherical  Pyrex  flask.    Particular  emphasis  was 
placed  on  pre-ignition  reactions  by  means  otf  meas- 
urements of  internal  gas  temperature  and  oxygen 
consumption.    Time-temperature  recordings  of  gas 
temperature  were  found  to  be  helpful  in  distinuguish- 
ing  between  ignition  and  non- ignition,   but  not  between 
hot-  and  cool-flame  ignition,  although  in  most  cases 
this  distinction  could  be  made  visually  in  total  dark- 
ness.   Minimum  ignition  temperature  in  air  for  cool- 
or  hot-flame  ignition,  minimum  reaction  temperature, 
pre-ignition  range,   maximum  temperature  rise  above 
base  temperature,  and  oxygen  consumption  at  ignition 
for  the  isomeric  hexanes,  appear  to  show  correlation 
with  ease  of  oxidation  and  ignition.    The  present  work 
suggests  that  minimum  ignition  temperature  for  cool- 
or  hot-flame  ignition  may  well  be  a  more  reliable 
criterion  for  fire  safety  than  the  commonly  used  SIT 
(hot-flame  ignition  only),    (Author)  (See  also 
PB  111  614) 


Notre  Dame  U. ,  Ind. 
SINTERING  REACTIONS  OF  ZINC  OXIDE,  by 
V.  J.   Lee  and  G.   Parravano.    Rept.  on  Contract 
AF  49(638)103.    Dec  58,  26p.    6  refs.    AFOSR-TN- 
58-811;  AD- 202  356. 


Order  from  LC  mi $2.  40,  ph$3.  30 


PB  137  837 


Sintering  has  been  studied  from  700°  to  900^0  in  air, 
oxygen,  helium,   and  hydrogen.    Fresh  zinc  oxide 
sinters  rapidly  in  air  and  oxygen,  but  it  does  not 
sinter  appreciably  in  helium  in  the  same  temperature 
range. 


Pennsylvania  State  fU.  .  University  Park.  ] 
SURFACE  POLARIZATION  AND  WETTABILITY  OF 
INORGANIC  SUBSTANCES  BY  WATER,  by 
D.   P.   Enright,   L.  R.   Senders  and  W.  A.   Weyl.   Tech- 
nical rept.   no.   8  on  Contract  N6onr-269,   T.  O.  8. 
[1948]  7p.  6  refs.   AD-221  183. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  455 

Some  literature  review  is  presented.    An  outline  is 
given  of  some  experiments  involving  anhydrous 
chromic  chloride,  cadmium  iodide  mercuric  iodide, 
some  clay  products  and  glass  capillaries. 


Polytechnic  Inst,  of  Brooklyn,   N.  Y. 
STUDIES  IN  THE  REACTIONS  OF  HIGH  ENERGY 
ATOMS  AND  MOLECULES,   by  R.  A.  Marcus.    Rept. 
on  Contract  AF  33(616)3887.    Jan  59,  36p.  27  refs. 
WADC  Technical  rept.   59-24;  AD- 209  533. 
Order  from  OTS  $1.  00  PB  151  875 

The  results  obtained  in  three  individual  studies  are 
summarized  in  this  final  report.    A  theory  is  pre- 
sented which  relates  the  lifetimes  of  excited  mole- 
cules formed  by  light  absorption  to  the  wavelength  d 
the  exciting  light  and  to  the  temperature.    Measure- 
ments of  the  reaction  products  from  the  flash  photol- 
ysis of  acetone  are  reported  for  various  acetone  pres- 
sure temperatures,  light  intensities,  wavelengths. 
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and  varying  pressures  of  added  oxygen,  biacetyl  and 
some  hydrocarbons.    The  measurement  of  reaction 
products  in  flash  systems  provides  helpful,  direct 
information  about  the  primary  species  produced  by 
light  absorption.    Various  trends  in  the  data  indicate 
the  presence  of  certain  excited  molecules  and  hot 
radicals  as  well  as  the  usual  thermal  radicals.    TTie 
construction  of  an  apparatus  is  described  for  the 
measurement  of  the  rate  of  a  chemical  reaction  as  a 
function  of  the  relative  velocity  of  the  two  reactants. 
In  this  apparatus  a  high  energy  beam  of  monoener- 
getic  helium  atoms  is  used  to  bombard  hydrogen 
molecules  at  room  temperature.    Preliminary  results 
indicate  the  formation  of  hydrogen  atoms  by  this 
technique,  as  evidenced  by  their  blue  coloration  of 
molybdenum  oxide.    Various  components  to  be  used  to 
make  this  study  a  quantitative  one  are  outlined. 
■  (Author) 


Princeton  U. ,  N.  J. 
PRELIMINARY  STUDY  OF  THE  LIGHT  SCATTER- 
ING TECHNIQUE  FOR  DETERMINATION  OF  SIZE 
DISTRIBUTIONS  IN  BURNING  SPRAYS>  by 
R.  A.  Dobbins.    Technical  rept.  on  Contract  AF 
18(600)1527.    15  July  58,  54p.    18  refs.    Aeronautical 
Engineering  Lab.  rept.  no.  430;  AFOSR-TN-58-822; 

Order  from  LC  mi$3.  60,   ph$9.  30  PB  138  169 


Purdue  U.,  Lafayette,  Ind. 
STRESS  RELAXATION  AND  EXCHANGE  IN  PELLETS 
USED  FOR  THE  INFRA-RED  TECHNIQUES,  by 
F.  Vratny.  Rept.  on  Contract  AF  18(603)45.  Aug  58, 
Up.  4  refs  .  AFOSR-TR-58-867;  AD-203  668. 
Order  from  LC  mi$2.40,  ph$3.30  TO  138  165 

In  the  pelleting  of  lead  nitrates  for  infra-red  study, 
exchange  between  lead  nitrate  and  potassium  chloride 
proceeds  at  a  logarithmic  rate.  Water  adsorption  and 
stress  relaxation  also  proceed  at  logarithmic  rates. 
Increasing  the  rate  of  water  adsorption  enhance  the 
rate  of  exchange  and  stress  relaxation,  (Author) 


Purdue  U.  ,   Lafayette,   Ind. 
THE  THERMAL  DECOMPOSITION  OF  PRASEO- 
DYMIUM NITRATE,  by  F.  Vratny  and  J.  M.  Honig. 
Rept.  on  Contract  AF  18(603)45.   Nov  59,   30p. 
15  refs.  AFOSR-TN-59-1153. 
Order  from  LC  miJ2.  70,  phM-  80  PB  144  944 

The  thermal  decomposition  of  Pr(N03)3  has  been 
measured  in  the  temperature  range  285^T^4850C. 
In  conjunction  with  infrared  spectra  of  the  solid  de- 
composition products  it  is  postulated  that  the  reac- 
tion proceeds  via  an  intermediate  nitrite  structure. 
The  composition  of  the  final  nonstoichiometric  oxide 
varied  with  the  temperature  at  which  the  reaction 
was  allowed  to  proceed.  Various  characteristic  fea- 
tures of  this  decomposition  reaction  are  discussed. 
(Author) 


Rochester  U. ,  N.  Y. 
THE  FLUORESCENCE  AND  PHOSPHORESCENCE 
OP  ACETONE  VAPOR,  by  Julian  Heicklen.    Rept.  on 
Contract  AF  18(600)1528.    12  Sep  58,  6p.    4  refs. 


AFOSR  TN-58-847;  AD-203  337. 
Order  from  LC  mi$l.  80.  ph$l.  80 


PB  138  245 


Light  emission  frcKn  acetone  has  been  studied  with 
incident  radiation  from  2800A  to  3130A. 


Rochester  U. ,  N.  Y. 
PHOTOCHEMICAL  STUDIES  54.   METHANOL 
VAPOR,  by  Raymond  P.  Porter  and  W.  Alben 
Noyes,  Jr.   Rept.  on  Contract  AF  18(600)1528. 
12  Sep  58,  24p.   17  refs.  AFOSR-TN-58-848; 
AD-203  338. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  149 

The  principal  products  of  the  photochemical  decom- 
position of  methanol  v^or  at  wave  lengths  below 
2000  A  are  hydrogen,  formaldehyde,  ethylene  glycol 
together  with  small  amounts  of  carbon  monoxide  and 
methane.  By  use  of  scavengers  and  by  study  of  deu- 
terated  methanol.  CD3OH.  at  least  two  primary  proc- 
esses must  occur:  (1)  CH3OH  +h»/  -  CH2O  +H2;  2) 
CH3OH  -*■  hi;  «  CH3O  •»■  H.    Other  primary  processes, 
including  the  formation  of  hot  methoxy  radicals  and 
hot  hydrogen  atoms,  may  occur  but  conclusive  evi- 
dence for  or  against  them  could  not  be  obtained. 
Secondary  reactions  are  discussed.  Methoxy  radicals 
must,  by  abstraction,  form  CH2OH  radicals,  and 
CH2C*1  radicals  must  also  be  formed  by  the  reaction 
H  ♦  CH3OH  «  CH2OH  -♦-  H2.    (Author) 


Syracuse  U. ,  N.  Y. 
SOLUBILITY  OF  IRON  IN  LIQUID  LITHIUM,  by 
John  J.  Sand.    Rept.  on  Subcontract  to  Olin  Mathieson 
Chemical  Corp.    Contract  AF  33(600)33920.  22  Aug  58. 
40p.   15  refs.    OMCC-HEF-166. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  280 

The  solubility  of  iron  in  lithium  over  the  temperature 
range  200OC  to  1200OC  is  estimated  to  be 


s^ 


r-O 


0. 178T  -  17.  5   where:  S"  ^the  equilibrium 


solubility  of  iron  in  lithium,  PPM  Fe/Li  (parts  by 
weight  of  Iron  per  million  parts  by  weight  lithium) and 
T=  temperature  in  degrees  C.    The  experimental 
method  used  was  to  heat  the  Iron  capsules  containing 
lithium  to  equilibrium  at  specific  temperatures  and 
then  to  quench  them  in  a  CO2  -  oil  bath  at  -30°C. 
Each  quenched  iron -lithium  sample  was  analyzed 
colorimetrically  for  iron  and  then  by  titration  for 
lithium. 


Texas  U. ,  Austin. 
CHEMICAl.  KINETICS  IN  LINEAR  FLOW  SYSTEMS  I, 
by  J.  A.  Cunningham  and  F.  A.  Matsen.  Technical 
note  4  on  Contract  AF  18(603)142.  Oct  58,  9p.  2  refs. 
AFOSR-TN-58-872;  AD-203  916. 
Order  from  LC  mi$  1.80,  ph$1.80  PB  138  148 

Equations  are  developed  describing  the  kinetics  in  a 
flow  system  assuming  parabolic  flow.  While  these 
equations  are  more  complex  then  the  equaticms  for 
planar  flow  developed  in  the  preceding  technical  note, 
they  do  not  improve  the  description  of  the  thermal 
decomposition  of  butane ,  (Author) 
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Theoretical  Chemistry  Liab. ,  U.  at  Wisconsin. 

Madison. 
SOLUTIONS  FOR  COMPLEX  SYSTEMS  OF  CHEMI- 
CAL REACTION  KINETICS    PART  I.    AN  IRRE- 
VERSIBLE UNIMOLECLJUAR  REACTION  FOLLOWEP 
BY  A  SECOND  IRREVERSIBLE  UNIMOLECULAR 
REACTION,  by  David  D.  Konowalow,  James  E.  Blair 
and  others.    Rept.  on  Theory  of  Propagation  of  Flames 
and  Detonations,  Contract  AF  33(616)3414.    Aug  59. 
44p.    WADC  Technical  note  59-243.  Ft.   1. 
Order  from  OTS  $1.  25       I  FB  161  408 


J 


The  analytical  solutions  oil  the  rate  equations  for  the 

k  k 

system  A  — V  B  — ^  C  arej  explored  for  characteristic 
features  which  are  useful  to  the  kineticist  in  deter- 
mining the  rate  constants  from  fragmentary  experi- 
mental dau.    Among  the  most  useful  features  are  the 
maximum  which  B  exhibits  and  the  time  at  which  it 
occurs  from  which  both  rale  constants  can  be  deter- 
mined.   A  critical  examination  of  the  pseudostationary 
state  approximation  as  applied  to  this  system  is  made 
The  approximation  is  found  to  be  accurate  when  the 
intermediate  B  is  short  lived.    (Author) 


Trinity  Coll. ,  Dublin  (Eilre). 
MAGNETOCHEMICAL  BEHAVIOUR  OF  THE  7- 
SUBSTITUTED  8-HYDROXYQUINOLATES  OF 
NICKEL,  by  William  J.  Davis  and  Ronald  E.  Burton. 
Final  technical  rept.   no.   L   1  Oct  58-1  Oct  59,   on 
Contract  DA  91-591-EUC-96(X)1- 1069-59.    1  Oct  59 
13p.   12  refs.  i 

Order  from  LC  mi$2.  40,  ih$3.  30  PB  144  889 

This  work  was  undertaken  |to  elucidate  the  structure 
and  behavior  of  the  compleoces  formed  by  nickel  with 
certain  8-hydroxyquinolines  (oxines)  substituted  in 
the  7-position.    The  main  effort  has  been  concentrated 
on  (a)  the  synthesis  of  7-substituted  8-hydroxyquino- 
lines, (b)  the  examination  (rf  the  compounds  formed 
between  nickel  ions  and  th^se  oxines,  (c)  the  con- 
struction of  a  precision  magnetic  susceptibility 
balance,  and  (d)  measurements  of  magnetic  suscepti- 
bilities of  nickel  oxinates. 


West  Virginia  U.  ,  Morgantown. 
COMPLEXES  OF  COPPER(II)  ION  AND 
2-AMINO-2(HYDRQXYMETHYL)-l,  3- PROPANEDIOL, 
by  James  L.  Hall  and  Joe  A.   Swisher.   Technical 
rept.  no.  5,  1  June  58-31  Aug  59,  on  Metal  Ion  Com- 
plexes of  Oxygen- Substituted  Amines,  Contract 
DA  36-061-ORD-579.   15  Nov  59,   15p.    12  refs. 
OOR  rept.   1604.  II -C. 
Order  from  LC  mi$2.  40,  p^$3.  30  PB  144  913 

The  coordination  compounds  formed  by  copper(IO 
ion  and  2-amino-2(hydroxymethyl)-l,  3-propanediol 
have  been  studied  in  solution  and  by  the  preparation 
of  crystalline  compounds.  The  amine,  H2NC(CH20H)3, 
is  commonly  named  tris-(hydroxymethyl)-amino- 
me thane  and  will  be  abbreviated  tris. 


Wisconsin  U.   [Madison]. 
HYDROGEN  BONDING  STUDIES.   IV.   ACIDITY  AND 
BASICITY  OF  TRIPHENYLHYDROXY  COMPOUNDS 
OF  GROUP  IVb  ELEMENTS  AND  THE  QUESTION 


OF  PI-BONDING  FRCM  OXYGEN  TO  METALS,  by 
Roben  West  and  Ronald  H.  Baney.   Rept.  on  Contract 
AF  49(638)285.  8  Dec  59.   19p.  26  refs.  AFOSR-TN- 
59- 1207. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  865 

The  acidity  and  basicity  as  hydrogen  bond  donors  and 
acceptors  has  been  measured  for  the  compounds 
Ph3M0H,  where  M"  C,  Si,  Ge,  Sn  and  Pb.    The 
trends  in  acidity  and  basicity  in  these  compounds  in- 
dicate that  dative  pi- bonding  from  oxygen  to  M  is 
strong  in  PhaSiOH.  weaker  in  PhaGeOH.and  negligible 
in  the  other  three  compounds.   A  linear  relationship 
has  been  found  between  2/ OH  and  the  electronega- 
tivity of  M,  for  these  and  related  hydroxyl  com- 
pounds. (Author)   (See  also  PB  142  157) 


Wisconsin  U. ,  Madiscm. 
STUDIES  OF  PERCHLORYL  FLUORIDE  FLAMES 
by  R.  Maurice  Lodwig  and  John  L.  Margrave   Tech- 
nical rept.  on  Contract  DA  11-022-ORD-1818 
31  May  58.  24p.   19  refs.   OOR  rept.   1428.  5-6; 
AD- 137  094. 
Order  from  LC  mi$2.  70.  phH  80  PB  145  083 


Wisconsin  U.  .  Madison. 
THE  VAPOR  PRESSURE   OF  NICKEL  FLUORIDE 
by  Milton  Farber,   Richard  T.   Meyer,  and  John  L.' 
Margrave  (Jet  Propulsion  Lab. ).  Technical  rept    on 
Contract  DA  11-022-ORD-1818.    1  Mar  58,  6p. 
9  refs.  AD- 158  448. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  859 

The  vapor  pressure  of  NiF2  was  n^asured  to  see  if 
the  objection  raised  about  the  possibility  that  NiF2 
might  be  sufficienUy  volatUe  at  high  temperatures  to 
con^licate  the  interpretation  of  the  data  was  checked 
for  its  validity  for  experiments  carried  out  in  Ni  con^ 
tainers.  Vapor  pressure  was  measured  by  the 
Knudsen  effusion  method  over  the  range  1026  to 
1104OK  and  the  flow  method  with  N2  as  the  flow  gas 
over  the  range  12330  to  13490K-  Results  indicated 
that  the  vapor  pressure  of  NiF2  is  a  negligible  part 
of  the  F  pressure  deviation  observed  by  Doescher 
(J.   Chem.  Phys.   19:1070,   1951;  20:  330,   1952).  and 
NiF2(g)  was  not  present  in  high  enough  concentrations 
to  change  the  interpretation  of  the  effusion  data  of 
Wi9e(J.  Chem.  Phys.  20:927,  1952). 


EARTH  SCIENCES 


Willow  Run  Labs.  ,  U.  of  Michigan,  Ann  Arbor. 
OBSERVATIONS  OF  HIGH-FREQUENCY  SEISMIC 
ENERGY,  byD.   E.  Willis,  R.  C.   Fitzpatrick,  and 
J.  T.  Wilson.   Rept.  on  Project  Michigan,  Contract 
DA  36-039- sc- 52654.  Jan  59,   17p.   Rept.   no.  2144- 
305 -T. 
Order  from  LC  nii$2.  40,  ph$3.  30  PB  145  119 

Observations  of  seismic  waves  generated  by  nuclear 
and  high- explosive  blasts  and  earthquakes  were  made 
with  standard  refraction- type  geophones.  The  output 
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of  the  gecfihones  was  recorded  on  magnetic  tape  and 
seismic  level  recorders,  A  corr^arlson  and  analysis 
of  seismic  data  from  various  sources  is  shown.  . 
High-frequency  seismic  waves  appear  to  have  been 
transmitted  over  large  distances  from  the  three 
types  erf  sources.  (Author) 


Climatology  and  Meteorology 


Aerosciences  Lab.  ,  General  Electric  C^o. , 

Philadelphia,  Pa. 
HIGH  ALTITUDE  CLOUD  PHOTOGRAPHY  FROM 
BALLISTIC  MISSILES,  by  D.  N.  Vachon  and 
J.  I.  F.  King.  Rept.  on  Contract  AF  04(647)269. 
1  Dec  59,   17p.  Technical  Information  Series 
R59SD471. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  181 

During  the  time  between  separation  and  re-entry,  the 
nose  cones  of  IRBM's  and  ICBM's  can  be  utilized  for 
many  scientific  purposes.  Recently  during  the  normal 
course  erf  flight  testing.   16mm  films  were  used  to  re- 
cord the  separation  and  stabilization  processes. 
Although  the  camera  system  was  not  designed  for 
cloud  photography,  we  were  able  to  obtain  some  ex- 
tremely useful  information.  A  brief  analysis  of  the 
cloud  systems  has  been  made  and  is  .summarized  with 
the  use  of  a  limited  number  of  prints.  The  potential 
of  future  cloud  photography  during  flight  tests  is  ex- 
explored. 


Air  Force  Cambridge  Research  Center.  Bedford, 
Mass. 

THE  METEOROLOGICAL  MEASUREMENTS  AND 
FIELD  PROGRAM  OF  PROJECT  JET  STREAM 
FROM  1956  TO  1958.   by  R.  M.  Endlich  and  R.  M. 
Rados.    Oct  59,   134p.  23  refs.    Geophysical  Research 
Papers  no.   64;  AFCRC-TR-59-266. 
Order  from  OTS  $2.  75  PB  161  432 

ftiring  the  course  of  "Project  Jet  Stream,  "  a  number 
of  meteorological  research  flights  were  made  at 
altitudes  from  25,  000  to  40,  000  feet  in  a  B-47  air- 
craft equipped  with  special  instruments  for  measuring 
winds,  temperatures,  pressure,  turbulence,  etc. 
The  measurements  from  36  flights  conducted  from 
Wright- Patterson  Air  Force  Base,   Dayton,  Ohio,dur- 
ing  1956-1957  have  been  processed  for  use  in  re- 
search efforts.    These  data  pertain  to  several  opera- 
tional problems  of  aircraft  and  missiles  and  to  many 
fundamental  meteorological  questions;  therefore,  they 
are  being  made  generally  available  for  study.    To  use 
the  data  intelligently,   some  familiarity  with  the 
measuring  instruments  and  with  the  conduct  erf  the 
field  program  is  required.    This  paper  is  intended  to 
supply  this  background.    Methods  ctf  data  reduction 
and  the  final  forms  in  which  the  data  are  presented 
are  also  described.    (Author) 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
A  NOTE  COMPARING   1-KM  VERTICAL  WIND 
SHEARS  DERIVED  FROM  SIMULTANEOUS 


AN/GMD-IA  AND  AN/GMD-2  WINDS-ALOFT  (OB- 
SERVATIONS, by  H.  A.  Salmela  and  N.  Sissenwine 
Nov  59,   15p.    GRD  Research  Notes  no.  22;  AFCRC- 
TN-59-496. 
Order  from  OTS  $0.  50  pb  161  429 

Winds-aloft  observations  that  were  taken  simultane- 
ously by  the  AN/GMD-IA  and  AN/GMD-2  rawin  sets 
during  field  trials  of  the  new  AN/GMD-2  at  Andrews 
AFB,  Maryland  are  analyzed  and  compared.  For  wind- 
speed  differences  for  approximately  one  kilometer  of 
ascent  (actually  three  minutes)  equal  to  and  greater 
than  20  mps  as  observed  by  the  GMD-2,  the  distribu- 
tion of  the  differences  as  observed  by  the  GMD-IA  is 
presented.    The  maximum  wind  differences  for  the 
positive  shear  (wind  increasing  with  height)  and  the 
negative  shear  (wind  decreasing  with  height)  as 
observed  by  the  GMD-IA  are  compared  With  the 
simultaneous  differences  reported  by  the  GMD-2. 
These  latter  differences  give  the  approximate  true 
shears.    Comparison  of  the  two  sets  of  vertical  wind 
shears  (wind- speed  differences)  makes  it  possible  to 
obtain  a  quantitative  estimate  of  the  exaggeration  in 
the  vertical  wind  shears  indicated  by  operational 
GMD-IA  soundings.    (Author) 


Cloud  Physics  Lab.  ,  U.  of  Chicago,  111. 
CLOUD  REFRACTIVE  INDEX  STUDIES.  PART  U" 
USE  OF  DISTRIBUTIONS  OF  AN  VS.  AS  FOR  ESTI- 
MATING MECHAMCAL  TURBULENCE,  by  Roscoe  R. 
Braham,  Jr.  Edward  L.  Harrington,  and  Thomas  E. 
Hoffer.  Technical  note  no.   17  on  Contract 
AF  19(604)1931.  2  Sep  58.  36p.  2  refs.  AFCRC-TN- 
58-613;  AD- 206  771. 
Order  from  LC  nii$3. 00,  ph$6.  30  PB  137  910 

An  analysis  was  made  of  fine  structure  variations  of 
refractive  index  in  and  around  a  group  of  about  70 
cumulus  clouds  with  a  view  toward  relating  these 
variations  to  mechanical  turbulence  parameters.  Fre- 
quency distributions  of  refractive  index  gradients 
were  prepared  for  each  level  of  flight  for  clear  air, 
cloud  core  and  regions  of  transition  at  the  cloud 
boundaries.    Similar  distributions  were  prepared  for 
refractive  index  increments.  The  latter  distributions 
in  the  form  of  tables  of  N  change  vs.  gradient  size 
(AS),  are  presented  as  an  appendix.  From  these 
distributions  a  parameter  analogous  to  the  "mixing" 
length"  of  early  turbulence  theory  was  computed. 
This  study  shows  that  eddies  of  the  transition  regions 
of  cumulus  clouds  have  dimensions  of  a  few  tens  of 
meters  and  are  carried  for  distances  of  the  order  of 
30-50  meters  before  losing  their  identity.  Mixing 
lengths  of  clear  air  eddies  are  much  larger  than  those 
of  cloud  eddies,  except,  possibly,  for  those  eddies  in 
the  uppermost  parts  of  the  clouds.  (Author) 


Deutscher  Wetterdienst,  Frankfurt  (West  Germany). 
TEMPERATURE  OF  MIDWINTER   AND  PRECEDING 
SOLAR  ACTIVITY,  by  E.  Dinies.  Scientific  rept. 
no.    1  (Ml  Contract  AF  6l(514)954c.  Oct  56,  9p.   1  ref. 
AFCRC-TN-57-279;  AD- 117  164. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  137  680 
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Florida  State  (J.,  Tallahassee. 
A  NUMERICAL  EXPERIMENT  IN  DEDUCTION  OF 
THE  DIVERGENCE  ASSOCUTED  WITH  A  MODEL 
OF  A  STEADY  COLD  CYCLONE,  by  Stanley  E.  Asp- 
lund.  Technical  rept.  no.  14  on  Contract  Nonr- 
1600(00).   31  Jan  59,  212^.  62  ref s  . 
Order  from  LC  mi$9.60,j  pt433.30       PB  144  555 

The  tropospheric  wind  structure  in  a  sub-class  erf  cut- 
off cold-core  cyclones  is  idealized  in  a  model.  This 
model  is  a  hypothetical  c^se  in  which  velocity  diver- 
gence is  present  in  exactly  the  right  amount  to  main- 
tain a  zero  local  rate  of  change  of  vorticity.  The  ro- 
tational nondivergent  part  of  the  total  wind  field  is 
prescribed.  TTie  divergent  Irrotational  pan  is  cfc- 
uined  by  an  iterative  numerical  process  based  upon 
evaluation  of  divergence  from  the  vorticity  equation. 
Beginning  with  the  lower-boundary  assumption  of  verti- 
cal velocity,  the  divergence  required  to  balance  all 
other  contributions  to  vorticity  tendency  is  computed 
at  100  mb  intervals  .  Successive  pressure  surfaces 
are  linked  by  numerical  integration  of  the  continuity 
equation.  Computations  and  results  through  500  mb 
are  reponed  and  discussed.  The  model  wind  field  is 
prescribed  by  mathematical  expressions  for  zonal 
wmd  superimposed  on  a  vprtex  at  a  reference  surface 
of  565  mb.  ' 


Massachusens  Inst,  of  Tech.,  Cambridge. 
THE  EVALUATION  OF  SUBJECTIVE  PROBABIUTY 
FORECASTS,  by  Frederick  Sanders.  Scientific  rept. 
no.  5  on  Contract  AF  19(604)1305.  June  58,  63p. 
6  refs.  AFCRC-TN-58-465;  AD- 160  741. 
Order  from  LC  mi$3.90,  ph$10.80  PB  137  505 

An  evaluation  is  made  of  a  large  number  of  subjective 
probability  forecasts  referring  to  a  wide  variety  of 
weather  elements  and  con<iitions  and  to  time  periods 
up  to  twenty  hours  in  advance.  These  forecasts  are 
found  to  be  generally  quito  reliable ,  if  reliability  is 
measured  by  the  correspondance  between  each  fore- 
cast probability  value  and  the  corresponding  percent 
frequency  of  occurrence  of  the  forecast  weather  con- 
dition (mean  "observed"  probability  value).  The  fore- 
cast probability  values  an^  the  corresponding  percent 
frequencies  of  occurrence: are  expressed  in  terms  of 
depanures  from  climatolqgical  expectancy.  It  is  then 
found  that  the  observed  debarture  values  are  only 
about  three  quaners  of  th^  forecast  departure  values  . 
A  method  is  presented  of  Scoring  the  probability  fore- 
casts in  terms  of  a  percent  reduction  over  climatology. 
It  is  shown  that  this  percept  reduction  suffers  not  only 
because  of  lack  of  reliability,  as  defined  above,  but 
also  because  of  lack  of  resolution.   The  resolution  of 
a  set  of  forecasts  representing  a  particular  forecast 
probability  value  is  measured  by  the  variance  of  the 
individual  "observed"  proj^ability  values  about  their 
mean  for  that  set.  Lack  of  resolution  is  primarily  re- 
sponsible for  the  rather  mpdest  percent  reduction 
yielded  by  the  subjective  probability  forecasts  ,  A 
negative  percent  reductioii  is  found  in  those  forecasts 
which  refer  to  weather  conditions  which  occur  either 
very  infrequently  or  very  frequently.  Probabilistic 
forecasts  are  discussed  ini  relation  to  categorical  fore- 
casts ,  and  some  advantages  of  the  former  are 
elucidated.  (Author) 


Meteorologic  Lab. ,  U.  of  Illinois,  Urbana. 
EVALUATKDN  OF  THE  AN/APQ-39(XA-3)  CLOUD 
DETECTOR  RADAR,  by  K.   E.   Wilk.   Final  rept.  for 
16  Mar  55-31  Mar  58  on  Contract  AF  19(604)1395. 
[1958]  42p.   10  refs.  AFCRC-TR-58-246;  AD- 152  596 
Order  from  LC  mi$3.  30,  pt\%7.  80  PB  137  693 

This  report  is  an  evaluation  of  a  ground  based 
AN/APQ-39(XA-3)  airborne  radar  as  a  cloud  indicator 
during  the  winter  months  in  the  Midwest.   Data  on 
clouds,  precipitation,  and  other  meteorological  pa- 
rameters were  collected  by  means  of  a  modified 
AN/APQ-39(XA-3)  radar,  meteorological  instruments, 
and  cloud  photography.  The  observed  data  and  radar 
characteristics  are  analyzed  to  determine  the  empir- 
ical detection  capabilities,  theoretical  detection  capa- 
bilities, and  the  synoptic  interpretations  of  the  radar 
echoes.  The  results  indicate  the  AN/APQ-39(XA-3) 
radar  is  capable  of  detecting  77  jiercent  of  the  ob- 
served clouds.  Cloud  genera  usually  can  be  identified 
from  the  configuration  of  the  radar  return.  The  radar 
also  provides  limited  knowledge  of  the  existence  and 
character  of  precipitation  and  of  the  air  mass  struc- 
ture. (Author) 


Meteorologic  Lab.  ,   U.  of  Illinois,   Urbana. 
STUDY  AS  TO  MERITS  OF  VARIOUS  RAPID  RAIN- 
DROP COUNTING  AND  SORTING  TECHNIQUES,  by 
Glenn  E.  Stout  and  William  C.  Ackermann.    Final 
rept.  for  15  May  56-13  Mar  58  on  Contract 
AF  19(604)1900.    [1958]  30p.   5  refs.    AFCRC-TN- 
58-255;  AD- 152  632. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  138  093 

An  extensive  literature  search  has  been  made  to 
evaluate  known  instruments,  designs,  and  methods  of 
counting  rain  and  drizzle  drops  according  to  their 
sizes.    Emphasis  has  been  placed  on  the  techniques 
that  are  adaptable  to  automatic  registration  of  drop 
count  versus  various  pwwers  of  drop  diameter. 


Naval  Ordnance  Test  Sution,  China  Lake,  Calif. 
MODIFIED  RADIOSONDE  FOR  OBTAINING  LOWER- 
LEVEL  ATMOSPHERIC  DATA,   by  Paul  H.  Miller. 
1  Oct  59.   19p.   3  refs.    NOTS  TP-2334;  NAVORD 
Rept.  6600. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  124 

A  standard  AMT-4  radiosonde  modulator  has  been 
modified  at  the  Naval  Ordnance  Test  Station  for  use  in 
obtaining  micro- meteorological  temperature  data  in 
the  lower  levels  d  the  atmosphere.    The  modification 
consists  of  reqiring  the  basic  circuit  to  eliminate  the 
taking  of  relative  humidity  data  and  increase  the  num- 
ber of  high  references  made.    The  sequence  of  trans- 
mitted data  consists  of  alternating  low  references  and 
temperature  data  throughout  a  range  of  four  contacts 
followed  by  a  high  reference.    This  sequence  is  re- 
peated until  the  105th  contact  is  reached,  a  point  well 
above  the  upper  limit  of  the  range  of  interest  in  alow- 
level  sounding.    The  modified  radiosonde  may  be  used 
as  either  a  captive  instrument  or  attached  to  a  slow- 
rising  balloon.    (Author) 
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Naval  Ordnance  Test  Station,  China  Lake,  Calif 
A  PROPOSED  RABAL  SYSTEM  FOR  THE  RAPID 
ACQUISITION  OF  HIGH -ALTITUDE  WIND  DATA,  by 
Paul  H.  Miller.    Sep  59,   15p.   4  refs.    NAVORD  rept. 
6593;  NOTS  TP-2325. 
Or«jer  from  LC  mi$2.  40,  ph$3.  30  PB  144  984 

A  modified  radiosonde  has  been  assembled  at  the 
Naval  Ordnance  Test  Station  with  which  it  is  proposed 
to  obtain  high-altitude  wind  data  more  rapidly  and 
economically  than  is  possible  with  existing  equipment. 
The  unit  consists  of  a  battery  and  an  AN/AMT-4 
transmitter  that  emits  an  unmodulated  carrier  signal. 
The  unit  may  be  tracked  with  either  one  or  two  GMD-1 
tracking  antennas  depending  on  whether  the  desired 
winds-aloft  data  is  to  be  obtained  by  using  an  assumed 
ascension  rate  or  by  triangulation.    Advantages  and 
disadvantages  of  both  methods  are  outlined.    The  sug- 
gested configuration  and  methods  eliminate  many  of 
the  steps  now  involved  in  the  determination  of  high- 
altitude  winds.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
TROPOPAUSES  AND  RELATED  ATMOSPHERIC 
PHENOMENA  AT  THE  NAVAL  ORDNANCE  TEST 
STATIC*^,  by  P.  H.  Miller  and  D.   L.   Famham. 
Nov  59,   158p.  62  refs.   NOTS   TP-2226;  NAVORD 
rept.  6533. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  145  167 

Tropopause  data  obtained  and  evaluated  at  the  Naval 
Ordnance  Test  Station  indicate  a  very  definite  corre- 
lation between  the  major  tropc^uses  and  their  leaves, 
and  such  phenomena  as  the  jet  steam,  clear-air  tur- 
bulence, mountain  waves,  and  the  formation  of  air- 
craft condensation  trails.    A  review  of  the  literature 
on  tropopauses  and  related  phenomena  is  presented. 
(Author) 


(^artermaster  Research  and  Engineering  Center, 

Natick.  Mass. 
YUMA  SUMMER  MICROCLIMATE,   by  Arthur  V. 
Dodd  and  Harry  S.  McPhilimy.    Nov  59,   39p.   8  refs. 
Technical  rept.   EP-120. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  139 

Detailed  and  ccmtinuous  temperature,   wind,  and 
radiation  records  for  a  2-month  summer  period 
under  diverse  terrain  conditions  at  Yuma  Test  Station, 
Arizona,   were  analyzed.    It  was  found  that  the  tem- 
perature regime  near  and  at  the  earth's  surface 
varies  significantly  from  the  regime  as  found  by 
standard"  observations.    Midday  temperatures 
greater  than  140F  were  frequent  on  both  sand  and 
desert  pavement  surfaces.    Temperatures  at  levels 
200  centimeters  above  these  surfaces  were  seldom 
more  than  llOF.    The  wind  regimes  at  the  relatively 
low  sandy  plains  and  desert  pavement  sites  were 
quite  similar,  with  strongest  winds  in  the  afternoon 
and  very  light  winds  at  night.    Winds  measured  at  the 
crest  d  a  hill  averaged  stronger  day  and  night  and 
had  important  effects  on  the  temperature  regime. 
The  total  incoming  radiation  at  Yuma  Test  Station  at 
middav  is  extremely  high,  often  exceeding  500 
Ku/ft2/hr.    Outgoing  radiation  is  also  at  a  maximum 
at  midday  when  it  averages  over  300  Btu/ft2/hr.    The 
net  radiation  is  positive  (incoming)  for  an  average  of 
12  hours  each  day,  and  exceeds  150  Btu/ft2/hr  for  an 


average  of  6  hours  each  day.    At  night  there  is  a 
small  negative  radiation  balance.   (Author) 


Washington  U. ,  Seanle. 
A  METHOD  OF  ANALYSIS  OF  SURFACE  GEO- 
STROPHIC  WINDS  IN  MOUNTAINOUS  REGIONS,  by 
Nolan  Patrick  Williams.  Scientific  rept.  no.  6  on 
Contract  AF  19(604)3063.  Aug  59,  49p.   7  refs. 
AFCRC-TN-59-413;  AD-2i7  311. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  581 

A  method  of  representing  the  air  flow  over  mountain- 
ous terrain  is  derived  to  serve  the  same  function  as 
an  isobaric  analysis  in  flat  regions.  Constant  pres- 
sure charts  were  analyzed  at  50- mb  intervals  be- 
tween 950  and  750  mij,  the  height  contours  being  ter- 
minated where  they  intersected  solid  ground.    At  these 
intersections,  geostrophic  wi  nds  were  measured, 
plotted  on  a  base  map,  and  analyzed  by  means  of' 
streamlines  and  isotachs.    These  plots  gave  what  may 
be  termed  the  true  surface  geostrophic  wind  field. 
This  field  proved  very  different  from  the  geostrophic 
wind  field  corresponding  to  the  sea- level  isobars.    A 
large  fictitious  gradient  over  the  mountains  of  western 
Canada  and  Alaska  was  analyzed.    The  tedious  process 
involved  in  obtaining  the  true  surface  geostrc^hicwind 
is  not  suited  to  practical  use.    An  attempt  was  made  to 
con  bine  routine  analyses  in  such  a  way  that  they 
yielded  an  equivalent  result.    The  combination  of  the 
surface  and  850- mb  charts  gave  a  satisfactory  repre- 
sentation in  most  areas,  though  it  was  necessary  to 
make  use  of  the  700- mb  chan  in  the  vicinity  of  the 
St.   Elias  Range.  (Author) 


Washington  U.  [Seattle] 
RESULTS  OF  A  SERIES  OF  DYNAMICAL  PREDIC- 
TIONS FOR  THE  ARCTIC:  WINTER  SEASON,   by 
Richard  J.  Reed.    Scientific  rept.  no.  8  on  Contract 
AF  19(604)3063.    Sep  59.  56p.    14  refs.    AFCRC-TN- 
59-415;  AD-217  313. 
Order  from  LC  mi$3.  60.   ph$9.  30  PB  144  690 

A  series  of  24-hr  forecasts  of  1000  and  500-mb  height, 
and  1000  to  500-mb  thickness  for  the  area  north  of  60° 
are  presented  for  a  20-day  period  in  December  1956 
and  January  1957.    The  forecasts  are  based  cki  graphical 
integrations  of  a  two-level  baroclinic  model.    An  ap- 
proximate and  exact  method  were  used  to  convert  vor- 
ticity changes  to  height  changes.    The  verifications  in- 
clude both  types  of  forecasts.    The  performance  of  the 
daily  forecasts,  as  expressed  by  space  correlations 
and  root -mean -square  errors,  was  slightly  better  than 
for  an  earlier  arctic  forecast  (AD-211  493),  and  some- 
what poorer  than  for  similar  forecasts  for  the  US  and 
Canada.    The  differences  in  performance  can  be  ex- 
plained largely  on  the  basis  of  the  degree  of  synoptic 
activity  and  the  equality  of  the  map  analyses.    From 
the  time  correlations  (or  correlations  at  grid  points) 
and  the  corresponding  root -mean -square  errors,  re- 
sults indicate  that  the  method  performed  best  in  or 
near  regions  where  the  observed  root -mean -square 
pressure  or  height  changes  were  largest.   The  forecast 
accuracy  seemed  to  be  sensitive  to  the  synoptic 
regime  and,  other  things  being  equal,  to  be  greater  at 
middle  latitudes  where  weather  changes  are  more 
active.    (Author) 
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Washington  U.  [Seattle] 
A   SYNOPTIC-CLIMATOLOGICAL  STUDY  OF  THE 
ARCTIC  CIRCULATION  IN  SUMMER,   by  Bruce  Arlen 
Kunkel.    Scientific  rept.  no.  7  on  Contract  AF 
19(604)3063.    Sep  59,   53p.   20  refs.    AFCRC-TN-59- 
414;  AD-217  312. 
Order  from  LC  mi$3.  60, ,  ph$9.  30  PB  144  691 


Estimates  of  cyclone  and  anticyclone  frequencies  for 
the  area  north  of  60ON  fot  the  summer  season  were 
revised  using  data  for  tha  5  years,   1952-56.    In  view 
of  the  different  pictures  these  recent  data  give  regard- 
ing the  arctic  circulation  in  summer,  mean  monthly 
sea -level  pressures  for  the  5- year  period  and  fre- 
quencies erf  various  types  of  fronts  were  obtained.    Re- 
sults indicate  that  the  inn^r  arctic  Is  a  region  of  high 
cyclone  frequency  in  sumlner.    The  large  frequency 
and  great  p>ersistence  of  the  lows  makes  this  region 
somewhat  analogous  to  the  Aleutian  and  Icelandic  re- 
gions erf  semipermanent  low  pressure.    The  lows  in 
the  Arctic  Basin  have  their  origin  mainly  over  Siberia 
and  may  be  attributed  to  Che  strcmg  baroclinic  zone 
that  develops  along  the  arctic  coast  in  summer. 
Greatest  frequency  of  anticyclones  is  found  in  the 
zone  about  75°N.    Instead  of  a  single  polar  front  dis- 
placed far  northward  from  its  winter  position,  2  belts 
of  high  frequency  were  found,  one  off  Japan  and 
another  along  the  arctic  goast.    Minimum  frequencies 
occurred  in  the  area  forn^erly  believed  to  be  occupied 
by  the  polar  front.    (Authdr) 


Frost  Science 


Army  Snow,  Ice  and  Pennafrosi  Research 

Esublishment,  Wilmette,  111. 
TABLES  OF  KELVIN  FUNCTIONS  AND  THEIR 
DERIVATIVES,  by  D.  E.  Nevel.    Rept.  on  Mechanics 
of  Ice  Sheets.   June  59,  7^p.  3  refs.    Technical 
rept.  67. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  145  116 

Tables  of  the  basic  functions  necessary  for  the  solu- 
tion of  problems  related  to  the  trafficability  o*  ice 
sheets  are  tabulated,  including  the  following  functions 
and  their  first  derivatives:  ber  ()0,  bei  (^Q,  ker  (Y), 
kei(-)0,   ber^OO.  and  bei^(y)  forQcX^l(  aX  =  0.  001). 
KX^,  (AX^O.  01),  and  6<-Xt10  (aX=0.  1).    A  dif- 
ferential equation  is  given  which  describes  the  bear- 
ing capacity  o€  a  floating  ice  sheet  (considered  as  a 
plate  on  an  elastic  foundation)  together  with  a  solution 
in  terms  at  Kelvin  functions.    The  formulas  for  these 
functions  and  their  first  <lerivatives  are  also  pre- 
sented.   The  functions  w«re  computed  with  a  Bendix 
G-15D  electric  computer  and  are  accurate  to  the  last 
digit  (12th),  except  for  4»  which  are  occasionally  in 
error  in  the  last  digit,    (\uthor) 


Dartmouth  Coll. ,  Hanover,  N.  H. 
ICE  STRUCTURES,  ANQIUSSAQ  LAKE,  NORTH- 
WEST GREENLAND,  by  L.  D.  Taylor  and 
J.  B.  Lyons.   Scientific  rept.  no.  1  on  Contract  AF 
19(604)2159.    1  Sep  59,  3!7p.    27  refs.   AFCRC-TN- 
59-46L 
Order  from  LC  mi$3. 00,'  ph$6.  30  PB  144  799 


A  discussion  is  presented  al  the  structural  and 
lextural  features  of  the  four  major  ice  types  under- 
lying fjerennially -frozen  Angiussaq  Lake,  Northwest 
Greenland-    Major  attention  is  focused  on  the  lake 
Ice  and  the  major  and  minor  features  which  contri- 
bute to  its  strength  and  suitability  as  an  aircraft  land- 
ing platform.    The  other  ice  tyjjes  -  glacial  ice, 
coarse-grained  stratified  ice,  and  granular  strati- 
fied ice  -  are  d  minor  areal  extent,  but  of  signifi- 
cance in  unravelling  the  developmental  history  cf 
the  lake.    Strength  tests  on  the  lake  ice,  carried  cnz 
by  Barnes,   indicate  its  ability  to  support  a  C-124, 
even  at  the  height  of  the  thaw  season.    Surface  imper- 
fections in  the  ice  cover,  however,  make  it  unsafe 
for  landings  at  that  time  of  the  year.    Suggestions 
are  offered  for  a  few  simple  modifications  which 
could  F>ossibly  convert  the  laJ^c  ice  surface  into  a 
suitable  all-weather  alrstripi   (Author) 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme, 

Calif. 
SQUAW  VALLEY  WINTER  TRIALS,   1958-59. 
COMPACTED- SNOW  PARKING  STUDY  ON 
MEADOW  LAND    by  R.   C.  Coffin,  Jr.   Final  rept. 
16  Nov  59,  67p.  5  refs.  Technical  rept.  051. 
Order  from  LC  mi$3.  90,  phJlO.  80  PB  145  156 

The  results  of  constructing,  trafficking,  and  main- 
taining a  15-acre  compacted- snow  public  parking  lot 
on  the  meadow  at  Squaw  Valley,  California,  during 
the  winter  of  1958-59  are  presented.    It  is  concluded 
that  a  con^wcted-snow  mat  can  be  built  in  January 
and  maintained  through  February  provided  there  is 
at  least  18  in.  of  snow  pack,  that  night  temperatures 
are  usually  below  freezing,  and  that  the  area  is  ade- 
quately protected  against  runoff  water  from  sur- 
rounding areas.  (Author)  (See  also  PB  137  880) 


Geodesy 


Aeronautical  Chan  and  Information  Center, 

St.  Louis,  Mo. 
GEODESY  FOR  THE  LAYMAN,  by  Richard  K. 
Burkard.  Oct  59,  83p.  i 

Order  from  OTS  $2.25  i  PB  161  372 

The  use  of  intermediate  and  long  range  rockets  and 
missiles  requires  that  the  distance  and  direction 
from  launch  site  to  target  be  accurately  known.  The 
science  of  geodesy  can  help  to  provide  this  informa- 
tion.   The  basic  principles  of  geodesy  and  geodetic 
surveying  are  presented  in  an  elementary  form.  The 
formation  of  geodetic  datums  is  introduced  and  the 
necessity  of  connecting  or  joining  datums  is  dis- 
cussed. Methods  used  to  connect  independent  geo- 
detic systems  to  a  single  world  reference  system 
are  discussed.  Particular  emphasis  is  placed  on  the 
Air  Force  role  in  developing  a  World  Geodetic 
System-  (Author) 


Air  Force  Missile  Test  Center.  Patrick  AFB,  Fl«- 
RESULTS  IN  GEODETIC  PHOTOGRAMMETRY.  L 
THE  PRECISE  DETERMINATION  OF  THE  LOCA- 
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TION  OF  BERMUDA  FROM  PHOTOGRAMMETRIC 

OBSERVATIONS  OF  FLARES  EJECTED  FROM 

JUNO  II,  by  Duane  C.  Brown.    Rept.  on  Missile  Test 

Project.  Contract  AF  08(606)1156.    27  Oct  59,   33p. 

4  refs.    RCA  Data  Processing  Technical  rept.  no.  54; 

AFMTC-TR-59-25. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  794 

photogrammetric  observations  of  a  pair  of  flares 
ejected  from  a  Juno  II  rocket  have  led  to  the  deter- 
mination of  the  location  of  Bermuda  on  the  North 
American  Datum.    Bermuda's  position  was  altered  by 
i:'2  ±0."54  in  latitude  and  by  6."8  ±0."60  in  longitude, 
the  total  displacement  amounting  to  176.  5  .±17.  5 
meters.    The  success  erf  this  venture  provides  further 
support  to  the  thesis  that  advanced  photogrammetric 
techniques  are  capable  of  producing  geodetic  positions 
to  first  order  accuracy  over  very  long  distances. 
Suggestions  on  various  aspects  of  a  possible  global 
irogram  of  geodetic  photogrammetry  are  forwarded. 
\n  appendix  considers  the  problem  of  adjusting  a 
jeneral  photogrammetric  net  when  not  only  the  plate 
coordinates,  but  also  any  elements  of  camera 
orientation  and  any  coordinates  of  control  are  con- 
sidered to  be  observed  quantities  subject  to  signifi- 
cant errors  of  known  variance  and  covariance. 
(Author) 


O'Neill,  Hugh  T.  ,  and  Associates,  Annapolis,  Md. 
NEW  METHODS  OF  RECONNAISSANCE  AND  IN- 
TELLIGENCE FROM  AERIAL  PHOTOGRAPHY, 
ESPECIALLY  BY  MEANS  OF  NEW  'TYPES  OF 
FILMS  AND  FILTERS.   Technical  rept.   no.   1  on 
Contract  AF  33(616)262.   30  Sep  53,  86p.   AD- 203  988. 
Order  from  LC  mij4.  80,  ph$13.  80  PB  145  444 

Contents: 

Part  I.    A  basic  study  of  the  factors  which  influence 
the  recognition  of  objects  in  aerial  photographs 

Part  II.    Preliminary  review  and  study  (of)  past  and 
present  color  systems,  processes  and  techniques  to 
determine  their  possibilities  for  inclusion  in  an  im- 
proved film  for  aerial  reconnaissance 

Part  III.    A  determination  of  the  characteristics  such 
as,  the  value,  contrast  and  color,  which  are  neces- 
sary in  aerial  photographs  in  order  to  extract  the 
maximum  amount  of  information  from  monochro- 
matic two-color  and  three-color  aerial  photographs 

Part  IV.    Preliminary  research  of  the  suitability  of 
techniques  of  exposing  black  and  white  films  with 
alternating  color  filters  producing  stereo  pairs  with 
different  tonal  renditions  for  aerial  reconnaissance. 


Oceanograph)< 


Cliesapeake  Bay  bist. ,  Johns  Hopkins  U. 

[Annapolis,  Md.  ] 
COMPUTATION  OF  THE  LONGITUDINAL  SALINFFY 
DISTRIBUTION  IN  A  DELAWARE  ESTUARY   FOR 
VARIOUS  DEGREES  OF  RIVER  INFLOW  REGULA- 
TION, by  D.  W.  Pritchard.    Rept.  on  Contracts  14- 
16-008-517  and  14-16-008-546.    Sep  59,  77p. 
Technical  rept.  XVIH;  Reference  59-3. 
Order  from  LC  mi$4.  50,  phJ12. 30  PB  144  712 


This  report  presents  the  results  of  an  evaluation  at 
the  probable  longitudinal  distribution  of  salinity  as 
a  function  of  time  under  four  different  seasonal  flow 
patterns:  (a)  Modal  Flow:  a  typical  natural  annual 
variation  in  river  inflow;  (b)  Modified  Case  1:  low 
river  flow  regulated  at  4,  000  cfs  (at  Trenton); 
(c)  Modified  Case  2:  low  river  flow  regulated  at 
6, 000  cfs  (at  Trenton);  (d)  Modified  Case  3:  low  river 
flow  regulated  at  8,  000  cfs  (at  Trenton).    For  each  of 
these  flow  conditions  the  seasonal  variation  in 
salinity  was  computed  as  a  function  erf  position  along 
the  central  axis  of  the  estuary,  under  die  assumption 
that  the  particular  seascmal  flow  variation  under 
consideration  was  repeated  year  after  year.    The 
method  of  computation  is  described  in  later  sections 
of  this  report. 


Narragansen  Marine  Lab. ,  U.  of  Rhode  Island, 

Kingston. 
BIOLOGICAL  PRODUCTIVITY  PROJECT,  by  David 
M.  Pratt.  Rept.  for  1  Jan- 31  Dec  58  on  Contract 
Nonr- 396(03).  [1958]  6p.  Ref .  no.  59-1 . 
Order  from  LC  mi$  1.80,  i*$  1.80  PB  145  209 

Growth  rates  of  the  quahog,  Venus  mercenaria  L. ,  in 
Narragansen  Bay  were  studied  over  a  three- year 
period  in  relation  to  various  environmental  factors . 
It  was  shown  that  growth  is  not  appreciably  influenced 
by  existing  differences  in  current  speed,  dissolved 
oxygen  content,  or  salinity  of  the  bottom  water. 
Growth  is  negligible  below  lO^C  and  increases  with 
rising  mean  temperatures  at  least  to  23^0.  Tempera- 
ture appears  to  impose  an  upper  limit  to  the  potential 
rate  of  growth.  Comparisons  of  growth  rates  with 
phytoplankton  concentrations  suggested  that  small 
diatoms ,  either  living  or  as  detritus  ,  are  an  impor- 
tant source  of  quahog  nutrition  in  these  waters  .  It 
was  repeatedly  demonstrated  that  growth  is  retarded 
in  sediments  with  a  high  silt-clay  content.  This  effect 
was  studied  in  relation  to  the  concomitant  reduction 
in  sediment  permeability,  the  possible  accumulation 
of  inhibitory  substances  in  muddy  sediments ,  and  the 
necessity  for  more  frequent  clearing  of  the  animals' 
filtering  apparatus . 


Scripps  Institution  of  Oceanc^raphy,  U.  of 

California,  LaJoUa. 
MARINE  MICROBIOLOGY,  by  LesUe  Ralph  Berber 
and  Claude  E.  ZoBell.  Annual  progress  rept^  no.  11, 
1  Jan- 31  Dec  57,  on  Physiological  Activities  of  Marine 
Bacteria,  Contract  N6onr- 275(18).   1  Jan  58,  15p. 
5  refs .  SIO  Reference  58-1;  AD- 156  539. 
Order  from  LC  mi$2.40,  ph$3.30         PB  138  280 

The  effects  of  temperature  and  pressure  were  investi- 
gated on  a  glycosidase  from  a  Streptomyces  species. 
Glycosidase  catalyzes  the  reaction  between  phenyl- 
p-D-2-deoxy-2-acetamidoglucoside  and  H2O  to  yield 
phenol  and  N-acetylglucos amine.  The  rate  at  which 
phenol  is  liberated  from  the  glycoside  was  measured 
from  I  to  1000  atm  and  between  15°  and  60°C.  At  the 
lower  temperatures,  pressure  decreased  the  reaction 
rate.  At  the  higher  temperatures,  the  increased  pres- 
sure inhibited  what  appeared  to  be  thermal  denaturation 
of  the  enzyme  system.  A  thermal  gradient  incubator 
block  is  described  for  use  in  bacteria  growth  studies 
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at  18  different  temperaturts  simultaneously.  Equi- 
librium constants  are  being  determined  of  various 
ionic  substances  under  pressure.  AttemjK  are  being 
made  to  develop  better  nutrient  media  for  the  enumer- 
ation of  marine  bacteria  and  to  determine  the  specific 
growth  requirements  of  pure  cultures  .  The  kinetics  of 
bacterial  growth  is  discussed.  (See  also  PB  127  188) 


Woods  Hole  Oceanographlc  Institution,  Mass. 
OPTICAL  STUDIES  OF  PARTICULATE  MATTER 
IN  THE  SEA,  by  Bostwick  H.  Ketchum  and 
David  H.  Sionting.    Technipal  rept.  on  Ccwitract 
Nonr- 22 19(00).    Feb  58,  2^.    8  refs.    Reference 
no.  58-15. 
Order  from  LC  mi$2.  70,  flhK  80  PB  138  326 

A  study  erf  particulate  mattier  distribution  using  the 
light -scattering  photometer  was  made  on  the  Cariaco 
Trench  in  the  Cairibbean  Saa.    Five  successful 
lowerings  of  the  light- scattering  photometer  were 
made;  two  near  the  center  erf  the  basin,  one  on  the 
eastern  sill,  one  on  the  western  sill  of  the  trench, 
and  one  in  St.  George's  Harbor,  Grenada,  B.  W.  I. 
A  discussion  of  the  light -scattering  data  erf  the  trench 
waters  and  its  relationship  to  the  dynamics  at  the 
water  in  the  general  area  df  the  trench  is  presented. 
A  comparison  is  made  with  the  light  scattering  and 
Secchi  disc  readings  o^  both  the  trench  and  the  con- 
tinental shelf  waters.    In  acidition,  a  theoretical 
relationship  of  scattering  ijitensity  with  extinction 
coefficient  is  derived  along]  with  a  comparison  of 
turbidity  measurements  witji  other  oceanographlc 
data. 


Physics  of  the  Atmosphere 


Arizona  State  Coll.  ,  Flagstaff. 
THE  ABUNDANCE  OF  ATt^OSPHERIC  CARBON 
MONOXIDE  AT  FLAGSTAFF.    ARIZONA,    by  Arthur 
Adel.    Scientific  rept.  HB-8lon  Infrared  Spectroscopy 
of  the  Sun,  Moon,  and  Earljh,   Contract  AF  19(604)2177 
7  Sep  59.   23p.   3  refs.    AFCRC-TN-59-466. 
Order  from  LC  mi$2.  70.  {^$4.  80  PB  144  976 

Thirty-tour  recorded  measurements  of  the  rotation- 
vibration  line  R(2)  in  the  carbon  monoxide  band  at 
4.  7  microns  in  the  solar-telluric  spectrum  have  been 
analyzed  to  ascertain  the  abundance  of  the  gas  above 
the  Atmospheric  Research  jObservatory  at  Flagstaff. 
Arizona. 


Electrical  Engineering  Research  Lab. ,  U.  of 

Texas,  Austin. 
A  COMPARISON  OF  OBSERVED  AMPLITUDES  OF 
TROPOSPHERIC  INDEX  OP  REFRACTION  FLUCTU- 
ATIONS WITH  THOSE  CALCULATED  FROM  OB- 
SERVED MEDIAN  TRANSMISSION  LOSSES,  by  Frank 
N.  Edmonds,  Jr.  Rept.  on  Contract  AF  19(604)2249. 
15  Aug  58,  34p.  14  refs.  Rept.  no.  6-25;  AFCRC- 
TN-58-378;  AD- 160  831. 
Order  from  LC  mi$3.00,  pW6.30         PB  138  249 

In  a  companion  report,  a  n: athematical  description  of 


the  index  of  refraction  fluctuation  field  over  Camp 
Carson,  Colorado, was  obwlned  from  airborne refrac- 
tometer  measurements  made  on  March  8  and  9,  1955. 
TTiis  representation  was  given  in  terms  of  the  power 
spectra  of  the  fluctuations  as  a  function  of  frequency 
of  the  index  fluctuations  and  of  altitude .  In  the  present 
report,  a  formula  derived  from  scatter  propagation 
theory  and  based  on  the  measured  fluctuation  spectra, 
is  given  which  relates  radio  transmission  loss  to  the 
square  of  the  amplitude  of  the  refractive  index  fluctu- 
ations .  Using  this  relationship,  a  value  of  the  square 
of  the  index  fluctuations  was  calculated  which  would 
account  for  the  mean  radio  signal  level  on  each  of  14 
National  Bureau  of  Standards  radio  paths  originating 
in  the  Camp  Carson  area. 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THE  MODES  OF   RELEASE  OF  AVAILABLE  PO- 
TENTIAL ENERGY,  by  Barry  Saltzman  and  Aaron 
Fleisher.    Scientific  rept.  no.  1  on  Planetary  Circula- 
tions Project.  Contract  AF  19(604)4958.    Oct  59.  21p. 
13  refs.    AFCRC-TN-59-629. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  926 

We  have  obtained  the  space  spectra  of  the  fields  of 
vertical  motion  and  temperature  in  the  free  atmos- 
phere for  February.    1959,  and  have  estimated  from 
these  the  conversions  between  available  potential 
energy  and  kinetic  energy  as  a  function  oif  wave- 
number.    (Author) 


National  Bureau  of  Standards.   Boulder,   Colo. 
MEAN  ELECTRON  DENSITY  VARIATIONS  OF  THE 
QUIET  IONOSPHERE.   I.  MARCH  1959,   by 
J.   W.    ATriRht  and  L.  A.  Fine.    Feb  60,  53p.    5  refs. 
Technical  note  no.  40-1. 
Order  from  OTS  %l.  25  PB  151  399-1 

The  CRPL  has  initiated  a  program  for  large-scale 
computation  of  electron  density  profiles  from  iono- 
spheric vertical  soundings.    Scaling  is  performed  at 
field  stations  permitting  computation  of  hourly  pro- 
files at  the  central  laboratory.    These  profiles  are 
combined  to  form  hourly  mean  quiet  profiles  for  each 
station  and  month.    The  results  of  this  program  for 
one  month  are  illustrated  graphically.    This  report 
is  the  first  of  a  series  illustrating  the  electron 
density  variations  in  the  mean  quiet  ionosphere  be- 
tween latitudes  15°N  and  50°N  along  the  75°W 
meridian.    (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
THE  RADIOACTIVITY  OF  THE  ATMOSPHERE,  by 
Irving  H.  Blifford.    Interim  rept.    15  Apr  53,  declassi- 
fied 28  Oct  57,  40p.  416  refs.    NRL  rept.  4118; 
AD- 10  322. 
Order  from  LC  mi  $3.  00.  ph$6.  30  PB  145  154 

A  historical  survey  is  presented  of  the  radioactivity 
of  the  atmosphere.    The  radioactive  constituents  of 
the  earth  and  air  and  their  characteristics  and  dis- 
tribution are  discussed  together  with  methods  for 
their  measurement. 
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Toronto  U .  (Canada) . 
FINAL  REPORT,  by  J.  A.  Jacobs.  Rept.  on  Contract 
AF  19(604)2147.  27  Sep  57,  4p.  AFCRC  TR-57-243; 
AD- 146  857. 
Order  from  LC  mi$1.80,  ph$1.80         PB  138  238 

Three  phases  of  work  are  reported  briefly:  a  continu- 
ation of  the  work  on  magnetic  storms;  a  study  of  geo- 
magnetic pulsations;  and  a  sutistical  study  of  some 
problems  concerning  the  analysis  of  geomagnetic  data. 
These  three  phases  of  the  work  are  reported 
separately . 


ENGINEERING 


Army  Research  Office,  Washington,  D.  C. 
ARMY  RESEARCH  TASK  SUMMARY.   1960.    VOL- 
UME 5.    ENGINEERING.    375p. 
Order  from  OTS  $3.  75  PB  161  137 

Contents: 

Civil  engineering 

Electrical  engineering 

Mechanical  engineering  (aeronautical  and  automotive 

included) 
Ordnance  engineering 
(See  also  PB  151  498) 


Stanford  U. ,  Calif. 
FLOW- INDUCED  VIBRATIONS  IN  HEAT  EX- 
CHANGERS, by  B.  J.  Grotz  and  F.  R.  Arnold.    Tech- 
nical rept.  no.  31  on  Contract  Nonr- 225(23).    Aug  56, 
57p.  9  refs.    AD- 104  568. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  452 

Fluid- induced  oscillations  are  familiar  in  the  form  of 
"galloping"  transmission  lines,   waving  smokestacks 
or  periscope  tubes,  the  humming  of  telephone  wires, 
airplane  wing  flutter,  pulsations  of  the  atmosphere  in 
forced-draft  fire  rooms  under  pressure,  humming  of 
boilers,   "chugging"  or  "screaming"  of  rockets, 
familiar  musical  instruments- -even  the  prosaic 
reciprocating  steam  engine.    This  report  deals  with  a 
study  of  the  oscillations  established  in  a  gas  (air) 
flowing  normal  to  banks  of  tubes  in  tube-in-line  heat 
exchanger  cores.    A  set  of  design  factors  is  presented 
which  may  be  applied  in  the  design  stage  to  prevent 
the  vibrations  which  otherwise  are  humanly 
unbearable  when  of  sonic  frequency,  also  lead  to 
mechanical  compwnent  failures,  and  are  accompanied 
by  undesirable  increases  in  flow  friction  factors. 


Aeronautical  Engineering 


[Aerospace]  Medical  Lab. ,  Wright  Air  Development 

Center,  Wright-Patterson  AFB,  Ohio. 
DEVELOPMENT  AND  TEST  OF  A  BALLOON- 
BORNE  MANNED  VEHICLE,  by  Richard  L.  Geer 
and  John  F.  Rayfield.  Rq)t.  on  High  Dive.  June  59, 


47p.  3  refs.  WADC  Technical  rept.  59-226. 
Order  from  OTS  $1.  25  PB.  161  092 

Balloon  borne  vehicles  are  well  suited  for  use  as  a 
means  of  lifting  parachutists  to  very  high  altitvide  for 
test  jumping.    The  design,  fabrication,  and  testing  of 
a  vehicle,  developed  at  the  Wright  Air  Development 
Center  for  this  purpose,  are  discussed  in  this  report. 
Included  are  presentations  of  novel  designs  for  a 
pressure- retaining  hatch  and  an  energy- absorbing 
parachute  landing  device.  (Author) 


Boeing  Airplane  Co. ,  Seattle,  Wash, 
ADHESIVE  METAL  BONDING  PROCESSES  DEVELOP- 
MENT, by  Donald  L.  Poggi.   Final  rept.  on  Contract 
AF  33(600)25661.   15  Oct  56,  125p.  Document  D- 14559- 
F;  AD- 119  945. 
Order  from  LC  mi$6.  30.  ph$19.  80         PB  13«  215 

A  high-speed  airfoil  component  was  developed  as  a 
bonded  metal  p)art.    This  part  was  first  designed  as  a 
honeycomb-  sandwich  component  incorporating  a 
variably  exp>anded  core.    This  design  was  later  aban- 
doned in  favor  of  a  design  making  use  of  foamed  resin 
to  adjust  the  final  size  of  the  bonded  component  to  its 
curing  mold.    It  is  concluded  that  this  latter  method  of 
construction  can  be  used  in  many  aircraft  components 
in  lieu  of  conventional  riveted  construction  at  a  saving 
in  cost  and  weight. 

California  U . ,  Los  Angeles  . 
A  PARAMETER  TRACKING  SERVO  FOR  ADAPTIVE 
CONTROL  SYSTEMS,  by  M.  MargoUs  and 
C.  T.  Leondes.  Rept.  on  Contract  AF  49(638)438. 
Aug  59,  35p.  10  refs.  AFOSR-TN-59-917. 
Order  from  LC  mi$3.00,  ph$6.30  PB  144  769 

This  paper  describes  one  very  general  approach  to 
the  design  of  adaptive  control  systems  .  The  particu- 
lar systems  considered  are  process  adaptive.  The 
dynamic  characteristics  of  the  physical  process  are 
determined  by  the  parameter  tracking  servo.  The 
parameters  thus  determined  are  used  to  program  the 
process'  controller.  The  parameter  tracking  servois 
a  closed  loop  self-adjusting  system.  It  consists  of  the 
following  elements:  (1)  the  ph  "Sical  process,  (2)  the 
learning  model,  and  (3)  thi  ad  us  ting  mechanism.  The 
learning  model  and  the  physical  process  are  subjected 
to  the  same  input  signals .  ITieir  outputs  are  com- 
pared and  the  resultant  error  is  fed  to  the  adjusting 
mechanism  where  some  function  of  this  error  is  used 
to  adjust  the  parameters  of  the  learning  model. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
A  REVIEW  OF  CERTAIN  FERROUS  CASTINGS 
APPLICATIONS  IN  AIRCRAFT  AND  MISSILES,  by 
John  Varga,  Jr.,   Rept.  on  Contract  AF  18(600)1375. 
18  Dec  59,  54p.    34  refs.    DMIC  rept.   120. 
Order  from  OTS  $1.  50  PB  151  077 

This  report  is  a  general  summary  of  the  applicatiai 
of  steel  castings  to  aircraft.    Representative  types 
of  castings  are  illustrated  and  discussed.    The  prob- 
lems of  the  aircraft  manufacturer  and  castings 
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producer  are  presented,    future  casting  requirements 
and  work  that  is  in  progress  toward  the  increased  use 
d  castings  are  discussed.    The  purpose  of  this  report 
is  to  present  background  information  rather  than  the 
complete  coverage  required  for  a  sute-of-the-art 
report.    (Author) 


Equipment  Lab.  ,  WrightjAlr  Development  Center, 

Wright -Patter  son  APB,  Qhia 
AIRCRAFT  STRUCTURAU  VIBRATION  INDUCED 
BY  JET  NOISE,  by  Neal  Qranick  and  C.   E.   Thomas. 
Dec  56.  20p.  6  refs.  WADC  Technical  note  56-514; 
AD- 110  620. 
Order  from  LC  mi$2.  40.  I)h$3.  30  PB  145  344 

The  question  as  to  whether  aircraft  struaures  re- 
spond closely  with  random  jet  noise  is  investigated. 
Vibration  measurements  v»ere  made  at  locations  rep- 
resenting several  types  of  structures  in  the  B-52  air- 
plane.   It  was  found  that  continuous  frequency  vibra- 
tion exists  only  on  relatively  light  structures  having 
large  surfaces  exposed  to  the  jet  source.  However, 
on  typical  structures  suitable  for  equipment  loca- 
tions, structural  vibration  was  characterized  by  the 
presence  erf  discrete  frequencies  with  insignificant 
continuous  frequency  vibration.  (Author) 


Forest  Products  Lab. ,  Madison  Wis. 
PRESSURE- SENSITIVE  TAPE  SUSPENSION  SYSTEMS 
FOR  AIRCRAFT  PARTS  IK  SHIPPING  CONTAINERS. 
PART  II.    EFFECTS  OF  ACCELERATED  EXPOSURE 
ON  TAPE  PROPERTIES,  hi  Arnold  W.  Voss.    Rept. 
for  Dec  57-Aug  58  on  Finishes  and  Materials  Preser- 
vation. Contract  PO  (33- 60p)53- 4023.    Oct  59.  35p. 
WADC  Technical  repc.  58-455,  Pt  2. 
Order  from  OTS  $1.  00  PB  161  362 

Black  pressure- sensitive  tipe  backed  with  polyester 
film  and  reinforced  with  glass  filaments  was  subjected 
to  dynamic  tests  at  room  temperature  and  at  -20°F.  to 
determine  its  strength  and  toughness  in  tension  and  the 
shear  strength  and  toughness  of  its  bond  to  aluminum. 
Tests  were  made  before  ejtposure  and  after  4.  8,  12. 
16.  20.  and  32  cycles  c4  accelerated  exposure.    Each 
cycle  included  18  hours  at  ultraviolet  light  with  alter- 
nate wetting  and  drying  in  «  weatherometer,  and  4 
hours  of  freezing  at  below  zero  Fahrenheit.    The 
initial  effect  of  exposure  whs  an  Improvement  in  these 
properties,   but  continued  exposure  beyond  12  cycles 
deleteriously  affected  the  tensile  strength  and  tough- 
ness of  the  tape.    Principal  conclusions  are  that  sus- 
pension systems  utilizing  this  tape  have  adequate 
weather  resistance  to  withstand  extended  periods  of 
outdoor  exposure,  and  that  the  serviceability  of  the 
systems  after  extended  exposure  may  be  determined 
t>y  visual  inspection.    (Author)  (See  also  PB  151  945) 


General  Electric  Co. ,  Schenectady,  N.  Y. 
HERMES  B-1  AUTOMATIC  PILOT,  by 
A.  B.  Graflnger.   Rept.  on  Project  Hermes.  Aug  50, 
declassified  17  Nov  58.   17l).  Technical  Information 
Series  DF  50A0515.  I 

Order  from  LC  mi$2.  40,  ijhJS.  30  PB  144  947 

The  autc^ilot  for  the  Hermes  B-1  is  a  two  axis  sys- 
tem ciqwible  erf  stabilizing  the  missile  attitude  in  roll 


and  yaw  during  the  desired  ponion  of  the  flight.   The 
roll  control  loc^  has  fast  response  in  order  to  mini- 
mize the  effect  of  disturbances  at  separation,  while 
the  yaw  channel  has  slow  response,  the  cross-over 
frequency  being  well  below  the  missile  resonant  fre- 
quency. (Author) 


Institute  of  Flight  Structures,  Columbia  U. , 

New  York. 
AN  ELASTO- PLASTIC  THERMAL  STRESS  ANALY- 
SIS OF  A  FREE  PLATE,   by  Jerome  H.  Weiner. 
Rept.  on  Effect  of  Atomic  Weapons  on  Aircraft,  Con- 
tract AF  33(616)2071.    June  55,   40p.  6  refs.    WAEX: 
Technical  note  55-512;  AD-97  338. 
Order  from  LC  mi $3. 00,  ph$6.  30  PB  145  145 

The  thermal  stresses  in  a  free  plate  of  elasto-plastic 
material  subjected  to  a  varying  heat  input  over  one 
face  are  determined.    A  heuristic  solution  is  first 
found  by  suitable  modifications  of  the  known  elastic 
solution.    It  is  then  verified  that  the  solution  satisfies 
all  the  conditions  of  the  appropriate  uniqueness  theo- 
rem and  represents  therefore  the  unique  solution  to 
the  problem.    Residual  stresses  are  determined  and 
fouhd  to  depend  markedly  on  the  peak  magnitude  d 
the  heat  input.    (Author) 


Institute  of  Flight  Structures,  Columbia  U. , 

New  York. 
THERMAL  STRESS  ANALYSIS  FOR  AIRCRAFT 
STRUCTURES    PART  II:   BIBLIOGRAPHY,  by  Bruno 
A.  Boley,  Jerome  H.  Weiner,  and  Irwin  S.  Tolins. 
Rept.  on  Effects  of  Atomic  Weapons  on  Aircraft, 
Contract  AF  33(616)2071.    Nov  55.   39p.   444  refs. 
WADC  Technical  rept.  56-102,    Pt.   2;  AD-97  340. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  146 

This  report  presents  a  chronological  listing  of  the 
literature  pertaining  to  thermoelasticity  from  the 
beginnings  of  this  subject  in  the  early  nineteenth 
century  to  the  present.    A  short  summary  is  given  of 
some  of  the  works,  particularly  those  of  interest  in 
aircraft  stress  analysis.    (Author) 


Materials  Lab.  ,  Wright  Air  Development  Center, 

Wright- Paner son  AFB.  Ohio. 
DEVELOPMENT  OF  LIGHTWEIGHT  ALUMINUM 
CRATES  FOR  BULICV  LOW  DENSITY  ITEMS,  by 
Warren  Hypes.    Rept.  for  Jan  57 -Mar  59  on  Finishes 
and  Materials  Preservation.    Sep  59,  40p.    WADC 
Technical  rept.  59-297. 
Order  from  OTS  $1.  00  PB  161  364 

Formed  aluminum  channels  were  used  in  assembling 
crates  for  lightweight,  bulky  airframe  components. 
The  crates  passed  the  Level  A  rough  handling  require- 
ments of  Specification  MIL- P- 7936.    In  addition  to 
possessing  the  required  strength,  the  channels  are 
reusable,  thus  a  modular  system  of  crate  components 
could  be  developed.    Use  of  the  aluminum  crates  will 
provide  a  means  for  considerable  reduction  in  tare 
weight  when  used  as  shipping  containers  for  airframe 
components.    The  use  of  the  aluminum  channels  also 
appears  to  be  economical.    (Author) 
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Michigan  U.  ,  Ann  Arbor. 
AN  INVESTIGATICN  OF  FLIGHT  EQUATION  RE- 
QUIREMENTS FOR  SIMULATORS  OF  AIRCRAFT 
UP  TO  MACH  3.  5,  by  R.  M.  Howe.  Rept.  on  Con- 
tract AF  33(616)2839.  Mar  57,  45p.  8  refs.  WADC 
Technical  note  57-144;  AD-210  834 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  343 

This  report  summarizes  the  results  of  an  investiga- 
tion of  the  computer- section  requirements  of  flight 
simulators  for  aircraft  up  to  Mach  3.  5  in  perform- 
ance capabilities.    Included  in  the  report  are  the 
flight  equations  which,  it  is  felt,  represent  the  best 
mechanization  of  the  required  computations.  The 
source,  e;q)ected  range  In  value,  effect  on  the  air- 
craft response,  and  estimated  tolerance  require- 
ments for  the  lateral  and  longitudinal  stability  deriva 
tives  are  presented.   The  effect  of  Inertia  coupling 
terms  is  discussed,  as  well  as  recommendations  re- 
garding which  terms  should  be  included  in  the  simu- 
lator.   A  survey  of  the  effect  of  aerodynamic  heating 

and  the  probable  simulator  requirements  which  it 
may  introduce  is  given.   Finally,  the  expected  dy- 
namic performance  range,  both  in  regard  to  limiting 
velocities  and  accelerations,  and  in  frequencies,  is 
presented. 


National  Research  Labs. ,  Ottawa  (Canada). 
FLIGHT  TESTS  OF  AN  EXPERIMENTAL  HELI- 
COPTER ROTOR  BLADE  ELECTRICAL  DE-ICER, 
by  J.  R.  Stallabrass.    Nov  59,   58p.  6  refs.    Aero- 
nautical rept.   LR-263. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  886 

A  sprayed  metal  in  resin  rotor  blade  de-icing  mat 
employing  the  spanwise  shedding  principle  was 
tested  on  a  helicoixer  in  flight  under  simulated  icing 
conditions.    The  results  showed  that,  despite  short- 
comings in  the  design  of  the  heater  elements  used, 
this  method  of  de-icing  is  practical  and  can  result  in 
clean,  efficient  shedding  of  ice.    In  particular,  the 
negligible  increase  in  vibration  resulting  from  asym- 
metric shedding  makes  the  spanwise  shedding  method 
attractive  for  small  helicopters  having  limited  elec- 
trical generating  capacity.    (Author) 


Naval  Air  Test  Center,   Patuxent  River,  Md. 
ANALYSIS  OF  TURBOJET  ENGINE  THRUST  IN 
FUGHT,  by  W.  J.  Hesse.    Rept.  on  Proj.  TED-PTR- 
PP-343.    18  July  51,  declassified.    268p.    80  refs. 
NATC  Serial  TPT03-1-51. 
Order  from  LC  mi$ll.  10,  ph$44.  10  PB  145  306 

An  F2H-1  airplane  was  extensively  instrumented 
for  the  purpose  of  evaluating  several  methods  cf 
measuring  gross  and  net  thrust  of  a  turbojet  engine 
in  flight.    The  theory  and  test  results  of  4  methods  of 
gross  thrust  measurement  are  presented,  and  it  is 
shown  that  several  methods  produce  satisfactory  re- 
sults.   The  results  of  the  net  thrust  data  are 
compared  to  the  airplane  drag  data  as  obtained  from 
the  same  airplane  by  measuring  the  accelerations  in 
a  number  of  power  off  dives.    It  is  shown  that  a  satis- 
factory correlation  exists  b«ween  the  flight  thrust 
and  flight  drag  data. 


Pennsylvania  State  U.  Coll.  of  Engineering  and 

Architecture,  University  Park. 
A  STUDY  OF  TURBINE  PERFORMANCE  IN  A       ^ 
NQNSTEADY  FLOW  FIELD,  by  D.  F.  White. 
Final  rept.  on  Contract  Nonr-656(16).    Feb  59,  21p. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  213 

The  performance  of  a  single  stage  axial  flow  turbine 
which  is  supplied  with  energy  in  the  form  of  finite 
amplitude  gas  pressure  waves  was  analyzed  by  means 
of  a  wave  diagram  technique  based  on  the  method  of 
characteristics.    The  major  portion  of  the  analytical 
work  is  concerned  with  the  case  of  full  admission, 
and  numerical  solutions  for  given  initial  conditions 
can  be  obtained  with  the  aid  of  a  program  written 
for  the  IBM  704  EDPM.   Test  data  under  actual  non- 
steady  flow  conditions  were  obtained  from  two  ex- 
perimental turbines.    Within  the  rai^e  of  validity  cf 
the  assumptions  used  in  the  wave  diagram  analysis, 
the  agreement  between  experimental  and  calculated' 
results  is  excellent.    Some  very  approximate 
calculations  were  made  on  the  nonsteady  effects  due 
to  partial  admission,  the  results  of  which  show  order 
of  magnitude  agreement  with  test  data.    (Author) 
(See  also  PB  142  226) 


United  Aircraft  Corp. ,   East  Hartford,  Conn. 
EFFECT  OF  GEOMETRIC  PARAMETERS  ON 
WEIGHT  OF  SEVERAL  SUPERSONIC  WINGS^  by 
Robert  F.  Kahn.    16  Apr  51,  declassified,  30p. 
3  refs.    Rept.  no.  R-72014-9;  NEPA  1822;  ATI- 
200  933. 
Orderfran  LC  mi$2.  70,  pti%4.  80  PB  137  451 


Wichita  U.   School  of  Engineering,  Kans. 
TWO-DIMENSIONAL  CIRCULATION  CONTROL 
TESTS  ON  AN  NACA  23015  AIRFOIL  EQUIPPED 
WITH  A  SEALED  AND  SLOTTED  FLAP  TO 
DETERMINE  JET  MOMENTUM  LOSS  OVER  THE 
FLAP.    Supplementary  rept.  by  Robert  K.  Wattson,  Jr. 
and  Keith  R.  David.  Dec  58,  74p.   1  ref. 
Engineering  rept.  no.  311-1;  FAMD  rept.  no. 
R246A-003. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  145  042 

See  also  PB  142  036 


Chemical  Engineering 


American  Potash  and  Chemical  Corp. ,  Henderson, 

Nev. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SYN- 
THETIC BATTERY  GRADE  MANGANESE  DIOXIDE, 
by  Jerome  T.  Muench.    Quarterly  progress  rept.  no.  6, 
29  Sep-29  Dec  57,  on  Contract  DA  36-039- 8C-72715. 
[1958]  Up.   3  refs.    AD- 162  573. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  821 

Detailed  drawings  of  one  ton  a  day  pilot  plant.    Battery 
test  results  indicate  the  chemical  manganese  dioxide 
produced  by  the  sodium  chlorate- manganous  sulfate 
process  is  of  military  battery  grade  quality.      (See 
also  PB  130  743) 
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AppUed  Science  Labs  . ,  Itic . ,  State  CoUege,  Pa. 
RBSEARCH  ON  SALT  WATER  PURIFICATION  BY 
FREEZING,  by  Arthur  Rose  and  Thomas  B.  Hoover. 
Rept.  on  Contract  14-01-001-69.  Sep  55,  58p.  Saline 
Water  Research  Development  progress  rept,  no.  7. 
Order  from  OTS$  1.50        i  PB  161  382 

The  experiments  of  this  project  have  shown  that  ice 
made  from  saline  solution  always  consists  of  crystals 
of  minute  size,  and  that  a  mass  of  such  crystals  nec- 
essarily retains  in  its  intenstlces  a  comparatively 
great  volume  of  mother  liquor  which  cannot  be  sepa- 
rated by  ordinary  draining  or  filtering,  is  only  par- 
tiaUy  separated  by  centrifuging,  and  is  displaced  only 
slowly  and  inefficiently  by  ordinary  washing.  As  a 
result  of  these  experiments,  the  most  promising 
method  of  making  a  sharp  separation  of  salt  from  the 
ice  appears  to  be  countercurrent  contacting . 


and  Development  progress  rept.  no.  12. 
Order  from  OTS  $2 .  25 


PB  161  387 


Badger,  W.   L.  .  and  Associates,  Inc..  Ann  Arbor, 
Mich. 
CRITICAL  REVIEW  OF  LtTERATURE  ON  FORMA- 
l        TION  AND  PREVENTION  OF  SCALE.    Rept.  on 
1        Contract  14-01-001-99.    July  59,  51p.   143  refs. 
Office  of  Saline  Water  Research  and  Development 
progress  rept.   no.   25. 
Order  from  OTS  $1.  50  PB  161  399 

This  report  is  based  primarily  on  a  comprehensive 
survey  of  literature  published  since  1930  and  un- 
classified reports  put  out  bjf  various  research  or- 
ganizations and  governmental  laboratories.    The 
literature  review  resulted  in  the  preparation  of  some 
900  abstract  cards,  which  ajre  on  file  at  the  Office  of 
Saline  Water. 


Badger  Mfg.  Co.,  Cambridge,  Mass. 
RESEARCH  CONTINUATION  OF  BADGER- HICKMAN 
CENTRIFUGAL  DISTILLATION  TESTING  ON  UNIT 
NUMBER  4.  Rept.  on  Conttact  14-01-001-81.  Mar57, 
80p.  Office  of  Saline  Water  Research  and  Develop- 
ment progress  rept.  no.  15l 
Order  from  OTS  $2.00  PB  161  390 

The  Badger-Hickman  still  13  relatively  insensitive  to 
certain  changes  in  feed  ratei  or  load  rate,  as  far  as 
heat  transfer  coefficient  is  Concerned,  and,  thus  is 
largely  self  managing.  Contamination  by  partially 
consensable  nonaqueous  vapor  or  permanent  gas  is 
exceedingly  repressive  of  distillation,  but,  simple 
precautions  in  design  and  c^ration  obviate  this 
hazard.  The  No.  4  still  has  conformed  and  extended 
the  performance  characteristics  of  the  previous  cen- 
trifugal phase  barrier  stills .  A  still  with  a  rotor  4.5 
ft.  diameter  has  a  steady  state  operating  heat  transfer 
coefficient  at  least  4  times  che  average  of  present 
commercial  vapor  compresiion  stills  .    The  No.  4 
stills  can  operate  for  200  hours  and  evidently  much 
longer  periods  on  sea  water  without  serious  loss  al 
efficiency.at  temperatures  qf  150°F.  and  below 


1 


Badger  Mfg.  Co.,  Cambridge,  Mass. 
RESEARCH  ON  AND  DEVBLOPMENT  OF  BADGER- 
HICKMAN  CENTRIFUGAL  DISTILLATION  TECH- 
NIQUES AND  EQUIPMENTS.  Rept.  on  Contract 
14-01-001-65.  Nov  56,  98p,  Saline  Water  Research 


The  development  was  continued  of  a  radically  new  type 
of  vapor-compress icMi  distillation  apparatus  for  saline 
water,  based  on  the  principle  of  high -velocity  flow  of 
thin  films  of  water  over  the  heating  surfaces  at  tem- 
peratures below  the  scale  forming  limit.  A  small  ma- 
chine with  18  inch  rotors  was  constructed  and  operated 
successfully  for  over  300  consecutive  hours  on  sea 
water  to  demonstrate  heat  transfer  efficiency.  A 
larger  experimental  machine,  with  5  foot  diameter 
evaporator  disks  was  then  constructed  and  operated  on 
both  sea  water  and  tap  water  in  order  to  extend  and 
confirm  the  information  obtained  on  the  smaller  ma- 
chines .  This  research  and  developn^nt  work  has  been 
directed  toward  reducing   evaluation  of  variables  with 
respect  to  unit  design  and  operation,  such  as  effect  of 
heat  transfer  element  shape  and  movement,  and  the 
effects  of  operating  temperatures,  pressures  and  rates 
of  evaporation.  As  a  result  of  this  effon,  a  No.  5 unit 
of  25,000  gpd  capacity  has  been  designed  and  is  under 
development.  (Author) 


Battelle  Memorial  Inst.  ,   Columbus.  Ohio. 
AVAILABILITY  OF  GEOTHERMAL  ENERGY  FOR 
THE  DEMINERA  LIZA  TION  OF  SALINE  WATER,  by 
J.   C.   Bell,   R.   C.   Crooks  and  others.    Rept.   on 
Contract  14-01-001-89.    July  59,  63p.   53  refs.   Office 
erf  Saline  Water  Research  and  Development  progress 
rept.  no.  27. 
Order  from  OTS  $1.  75  PB  161  400 

Cost  estimates  for  a  so-called  "average"  example  of 
salt-water  evaporation  with  geothermal  energy  (i.  e. 
average  thermal  gradient,  20,  000  foot  vertical  shaft 
in  granite;   1  foot  in  diameter)  resulted  in  a  calcu- 
lated cost  of  over  $28  per  1000  gallons  of  fresh  water. 
The  cost  of  the  hole  represented  about  75  per  cent  at 
the  total  estimated  investment  and  the  method  of  cost 
estimating  used  reflected  the  high  Investment  in 
terms  of  various  operating  costs.    Even  if  the  hole 
were  available  free  of  charge,  the  calculated  water 
cost  would  still  be  between  $5  and  $10  per  1000 
gallons.    Unusual  thermal  gradients  and  a  free  hole 
conceivable  might  bring  this  cost  below  $1  per  1000 
gallons,  but  a  rather  unique  set  of  circumstances 
("free"  hole,  high  gradient,  large  cooling  water 
supply)  would  be  required  to  produce  even  such  a 
situation.    A  similar  estimate  for  conversion  of  geo- 
thermal energy  into  electric  power  showed  an  esti- 
mated cost  of  66  cents  per  kwh.    The  cost  of  the  hole 
represented  about  two-thirds  of  the  estimated  invest- 
ment.   A  "free"  hole  thus  would  bring  the  estimated 
power  cost  into  the  20  cents  per  kwh  range.    The 
effect  at  unusual  gradients  would  have  to  be  even 
greater  here  than  in  the  evaporation  case  to  reduce 
further  the  cost  into  the  range  of  today's  U.  S.  power 
costs.    (Author)  (See  also  PB  161  392) 


Battelle  Memorial  Inst.,  Columbus,  Ohio. 
RESEARCH  INVESTIGATIONS  OF  MULTIPLE- 
EFFECT  EVAPORATION  OF  SALINE  WATERS  BY 
STEAM  FROM  SOLAR  RADIATION,  by  B.  A.  Landry. 
17  June  53,  6p,  Summary  of  Office  of  Saline  Water 
Research  and  Development  progress  rept.  no,  2, 
Dec  53,  out-of-print. 
Order  from  OTS  $0.50  PB  161  377 


486 


Research  investigations  were  conducted  of  multiple- 
effect  evaporation  of  saline  waters  by  steam  from 
solar  radiation.   The  work  consisted  of  the  prepara- 
tion of  preliminary  designs ,  of  the  calculation  of  per- 
formance and  of  estimates  of  gross  costs  of  water 
prcxiuction.   The  information  obtained  is  of  use  in  esti- 
mating (I)  the  technical  pxDSsibility  of  substituting 
solar  energy  for  fuel  energy  for  raising  the  steam  re- 
quired to  operate  a  multiple-effect  evaporator  to  pro- 
duce pure  water  from  saline  waters ,  (2)  how  far  such 
a  plant  might  be  made  automatic  in  its  operation,  and 
(3)  operating  and  maintenance  costs  including  fixed 
charges  and  additional  energy  requirements  .  ~~ 


Battelle  Memorial  Inst.  ,   Columbus,  Ohio. 
THE  ZONE -PURIFICATION  PROCESS  AS  A 
METHOD  OF  PREPARATION  OF  PORTABLE  WATER 
FROM  SEA  WATER,   by  S.   E.   Miller,   R.  C.   Himes, 
and  H.   L.  Goering.    Rept.   on  Contract  14-01-001-80. 
Jan  58.   16p.   Office  of  Saline  Water  Research  and 
Development  progress  rept.   no.    17. 
Order  from  OTS  $0.  50  PB  161  392 

At  the  outset  of  this  investigation,  a  number  of  proc- 
ess fwrameters  were  recognized  as  possible  con- 
ditions influencing  the  effectiveness  of  zone  refining 
and  directional  freezing  of  salt  water.    Among  these 
parameters,  temperature  in  the  freezing  compart- 
ment,  rate  of  crystallization,   solution  concentration 
and  agitation  were  found  to  influence  the  efficiency  of 
the  process.    In  an  effort  to  clarify  certain  anomalies 
in  the  results  of  earlier  studies  conducted  under  this 
contract,  apparatus  was  devised  in  which  visual  ob- 
servations could  be  made  directly  and  continuously 
in  the  freezing  system.    Studies  (microscropic  and 
analytical)  of  the  nature  otf  ice  laid  down  from  salt 
solutions  at  various  rates  and  concentrations  and 
under  varying  degrees  of  agitation  have  shown  that, 
while  good  clear  ice  may  be  crystallized  at  reason- 
ably high  rates  (2  inches  per  hour)  from  dilute  solu- 
tions, the  rate  at  which  such  ice  may  be  grown  is 
suppressed  as  solution  concentration  is  increased 
(other  conditions  being  held  constant).    In  experi- 
ments performed  to  date,  taking  these  factors  into 
consideration  qualitatively,  it  has  been  found  possible 
regularly  to  remove  with  a  single  directional  freeze 
99.  9^per  cent  of  salt  from  solutions  containing  up  to 
20  grams  per  liter.    In  the  range  20  to  30  grams  per 
liter,  97.  5  per  cent  removals  are  effected,  and  in 
the  range  30  to  70  grams  per  liter,  about  82  per  cent 
removal  has  been  made.    In  directional  freezing  ex- 
periments on  sea  water  it  was  found  possible  to  pre- 
pare excellent  drinking  water  (less  than  50  ppm  total 
salt  concentration)  in  a  two- stage  program.    The 
results  indicate  that  with  some  additional  refinement 
It  may  be  possible  to  accomplish  the  task  in  a  single 
stage.  (See  also  PB  161  377) 


Bjorksten  Research  Labs  . ,  Inc . ,  [Madison,  Wis  .] 
DEVELOPMENT  OF  PLASHCS  SOLAR  STILLS. 
Final  rept.  for  July  57-Oct  58  on  Contract  14-01-001- 
64.  Feb  59,  34p.  Office  of  Saline  Water  Research 
and  Developnient  progress  rept,  no,  24. 
Older  from  OTS  $1 .00  PB  161  398 
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plastic  solar  still;  "standard"  greenhouse -type  plastic 
solar  still:  air  inflated  solar  still;  tubular  plastic 
solar  still;  polyethylene  spiral  solar  still;  wire- 
supported  triangular  plastic  solar  stills;  suspended 
envelope  type  plastic  solar  still;  Experiments  with 
plastics  for  use  in  plastic  solar  stiU  construction: 
results  of  tests  with  "standard"  greenhouse -type 
stiUs;  performance  data,  suspended  envelope  stills; 
resistance  of  films  to  solar  radiation;  transmissivi- 
ties  of  plastic  fUms . 


Bureau  of  Reclamation,  Washington,  D.  C. 
POTENTIAL  USE  OF  CONVERTED  SEA  WATER 
FOR  IRRIGATION  IN  PARTS  OF  CALIFORNIA  AND 
TEXAS.    Apr  54,   27p.    Saline  Water  Research  and 
Development  progress  rept.   no.   3. 
Order  from  OTS  $0.  75  PB  161  378 

This  report  is  a  rough  inventory  of  arable  lands  and 
other  potential  uses  of  water  v^^iich  might  conceivably 
benefit  from  development  of  a  low-cost  method  of  sea 
water  conversion.    There  are  identifiable  estimated 
potential  uses  for  water,  over  and  above  those  which 
can  be  supplied  from  natural  local  sources,  totalling 
as  much  as  21,  000,  000  acre-feet  annually  in  southern 
California  and  Texas.    Of  this  amount,  over  8,  000,  000 
acre-feet  could  be  used  by  direct  pumping  al  con- 
verted sea  waters  onto  the  arable  lands  withiii  reason- 
able heights  above  or  distance  from  the  ocean.    Some 
3,  250,  000  acre-feet  of  converted  sea  water  could  be 
used  directly  by  municipalities  or  industries  near  sea 
level.    Releasing  the  water  which  is  now  being 
imported  or  is  proposed  to  be  imported  to  meet  those 
needs  would  permit  almost  10,  000,  000  acre-feet  of 
that  water  to  be  used  on  other  lands  which  may  be 
beyond  the  economic  reach  o^  direct  service  with 
converted  sea  water. 


Carrier  Corp.  [Syracuse,  N.  Y.  ] 
DEVELOPMENT  OF  A  DIRECT- FREEZING  CON- 
TINUOUS WASH -SEPARATION  PROCESS  FOR 
SALINE  WATER  CONVERSION,  by  C.  M.  Bosworth, 
S.  S.  Carfagno,  and  D.  J.  Sandell.  Rept.  for  1  Aug- 
15  Oct  57  on  Contract  14-01-001-86.  Jan  59,  94p. 
Office  of  Saline  Water  Research  and  Development 
progress  rept.   no.  23. 
Order  from  OTS  $2,  25  PB  161  397 

The  experirriental  program  has  progressed  to  the 
point  that  ice  has  been  produced  in  the  freezer  at  de- 
sign rate.  Product  ice  at  the  freezer- sqiaration  col- 
umn combination  has  a  salt  concentration  of  less  than 
500  ppm.  Operational  characteristics  of  the  equip- 
ment have  yet  to  be  optimized.  The  cost  of  producing 
fresh  water  from  sea  water  by  the  direct  freezing, 
vapor  conpression,  wash  separation  process  is  less 
than  presently  available  distillation  processes.  This 
cost  has  been  estimated  to  be  $1.  14  per  1,000  gal- 
lons, using  the  economic  analysis  system  suggested 
by  the  United  States  Department  of  the  Interior.    If 
waste  steam  is  available,  the  absorption  refrigera- 
tion process  is  estimated  at  $1.  02  per  1,000  gallons. 
(Author) 


Development  of  plastic  solar  still  design:  triangular 
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Carrier  Corp.  [Syracuse,  N.  Y.  ] 
FURTHER  DEVELX)PMHNT  OF  A  DIRECT- 
FREEZING  CONTINUOUS  WASH- SEPARATION 
PROCESS  FOR  SALINE  WATER  CONVERSION,  by 
C.  M.  Bosworth.  S.  S.  Carfagno  and  others.   Rept. 
for  1  Sep- 30  Nov  58  on  Contract  14-01-001-86 
July  59,  82p.  Office  of  Saline  Water  Research  and 
Developnient  progress  r^t.  no.  32. 
Order  from  OTS  $2.  25  PB  161  403 

The  experimental  equipntnt  constructed  in  1957  has 
evaluated  the  feasibility  of  a  direct  freezer  and  of  a 
wash  separation  column.  This  equipment  produced 
ice,  which  when  melted  contained  less  than  500  ppm 
d  dissolved  solids,  at  thf  design  rate  of  100  lb.  of 
ice  per  hour  or  300  gallons  fresh  water  per  day.   Re- 
cent modifications  have  resulted  in  greater  capacity 
or  about  400  gpd  with  an  acceptable  amount  of  wasted 
wash  water.    The  objective  of  the  experimental  pro- 
gram during  1958  was  the  determination  of  opera- 
tional variables  erf  both  the  freezer  arxl  the  column 
in  order  to  design  a  pilot  plant  and  this  objective  has 
been  met.    A  summary  of  the  experinients  to  produce 
more  ice  is  included.    Discussions  of  the  correla- 
tions at  the  transfer  rates  in  the  separation  column 
are  also  presented.    A  pilot  plant  has  been  designed 
to  produce  15, 000  gpd  of  fresh  water  from  sea  water. 
This  plant  utilizes  an  absorption  refrigeration  ma- 
chine for  water  vapor  removal.  (Author)  (See  also 
PB  161  397) 


Dodge,  Bamett  F.  and  EShaya.  Allen  M. 
ECONOMIC  EVALUATION  STUDY  OF  DISTILLA- 
TION OF  SALINE  WATER  BY  MEANS  OF  FORCED- 
CIRCULATION  VAPOR-COMPRESSION  DISTILLA- 
TION EQUIPMENT.    Rept.  on  Contract  14-01-001-101. 
[1958]  194p.  38  refs.    Office  of  Saline  Water  Research 
and  Development  progress  rept.  no.  21. 
Order  from  OTS  ^.  00       .  PB  161  395 


A  vapor-compression  cycle  in  which  the  brine  is  in 
forced  circulation  within  the  tubes  and  the  steam 
condenses  in  dropwise  maaner  on  the  outside  al  the 
rubes  has  been  studied  in  order  to  determine  the 
optimum  combination  d  the  important  variables.    To 
decrease  the  rate  al  scale  formation,  the  hot  brine  is 
flashed  in  a  separate  chamiier  and  no  boiling  occurs 
in  the  heat  exchanger  tubes.    The  investigation  has 
covered  the  following  values  of  the  independent  plant 
parameters:  (1)  Capacity  at  105,   10^,   107  gpd,    (2) 
Maximum  brine  temperatures  at  1600F  and  2120F    (3) 
Tube  sizes  at  3/4",   l",   1  1/4",  and  1  1/2"  O.  D. . 
16  BWG  (4)  Scaling  and  condensation  heat  resistance. 
(a)  hg  »  -*  and  he  «  13,  000  Btu/hr-OF-ft2  (Condition 
I)  (b)  hs  «  5000  and  he  «  9000  Btu/hr-op-ft^^ 
(Condition  U) 


Florida  U. ,  [Gainesville), 
WATER  AND  ION  FLOW  THROUGH  IMPERFECT 
OSMOTIC  MEMBRANES,  by  Ernest  Joseph  Breton,  Jr. 
Rept.  on  Contract  14-01-001-79.  Apr  57,  74p. 
44  refs.  Office  of  Saline  Wtter  Research  and  Develop 
ment  progress  rept.  no.   16t 
Order  from  OTS  ^2. 00         i  PB  161  391 


permeability  determinations 
Electrical  measurements  to  support  theory 
Mechanism  for  loss  of  membrane  semi  permeability 
Recommendations  for  an  improved  membrane 


Griscom- Russell  Co.  ,  Massillon,  Ohio. 
RESEARCH  ON  AND  ANALYSIS  OF  SINGLE- EFFECT 
LOW  TEMPERATURE  FLASH  EVAPORATION 
PROCESS.    Rept.  on  Contract  14-01-001-90.    [1955] 
102p.   7  refs.   Office  of  Saline  Water  Research  and 
Development  progress  rept.   no.    18. 
Order  from  OTS  $2.50  PB  161  393 

Low  temperature  flash  evaporation  of  warm  saline 
waters  is  theoretically  sound,  technically  feasible, 
and  proven  by  actual  installations  which  have  been' 
operating  for  a  number  of  years.    With  a  30°  total 
temperature  difference  between  the  incoming  warm 
water  and  the  incoming  cooling  water,  cost  estimates 
using  the  Office  of  Saline  Water  standardized  proce- 
dure show  that  water  could  be  produced  by  this  proc- 
ess for  approximately  $1.  20  per  thousand  gallons  in 
a  plant  designed  to  produce  10, 000. 000  GPD,  and  for 
approximately  $1.  75  per  thousand  gallons  for  a  plant 
designed  to  produce  100, 000  GPD.    The  cost  of  water 
produced  by  such  plants  at  a  total  temperature 
difference  of  15°  between  the  incoming  warm  water 
and  the  outgoing  cold  water  would  be  very  close  to 
double  the  corresponding  costs  for  30°F     The 
quantity  of  air  which  must  be  removed  from  the 
evaporators  by  vacuum  pumping  equipment  was  de- 
termined experimentally  with  a  precision  sufficient 
for  purposes  of  selecting  pumping  equipment. 


Ionics,  Inc. ,  Cambridge,  Mass. 
DESIGN.    CONSTRUCTION,    FIELD  TESTING,    AND 
COST  ANALYSIS  OF  AN  EXPERIMENTAL  ELEC- 
TRODIALYSIS  DEMINERALIZER  FOR  BRACKISH 
WATERS,   by  J.  P.  Dankese.   T.  A.  Kirkham  and 
others.    Rept.  on  Contract  14-01-001-66.    Dec  56, 
176p.    Office  of  Saline  Water  Research  and  Develop- 
ment progress  rept.  no.  11. 
Order  from  OTS  $3.  00  PB  161  386 

The  purpose  of  the  tests  was  primarily  to  determine 
the  effects  ct  operating  the  process  under  field  con- 
ditions, to  provide  estimates  at  the  cost  erf  deminer- 
aliilng  brackish  waters  on  a  large  scale,  and  as  a 
means  d  planning  further  needed  research  in  this 
field.   An  experimental  apparatus  capable  of  reducing 
the  salinity  at  a  brackish  water  containing  4.  000  ppm 
dissolved  solids  to  350  ppm  at  a  rate  of  1,  000  gph 
was  built  and  tested.    Two  tests  were  made.  The  first, 
of  six  months  duration,  was  in  Arizona  where  the  unit 
was  operated  on  an  irrigation  water  supply  containing 
about  4,  000  ppm  dissolved  salts.    The  second,  of 
three  months  duration,  was  in  Miller,  South  Dakota 
on  a  municipal  water  supply  from  a  deep  well  which 
contained  about  2.  000  ppm  dissolved  salts.    Both  of 
these  field  tests  demonstrated  that  the  electro- 
dialysis  process  could  be  used  to  reduce  the  salinity 
of  those  waters  to  below  350  ppm.    (See  also 
PB  161  376) 


Contents: 

Theory  for  the  semipermeabiliiy  of  cellulose  acetate 

Experimental  si^pon  of  thaory  based  i^n  semi- 


488 


Ionics,  Inc. ,  Cambridge,  Mass. 
RESULTS  OF  SELECTED  LABORATORY  TESTS  OF 
AN  IONICS  DEMINERALIZER,  byN.  W.  Rosenbei^, 
T.  A.  Kirkham  and  others.    Rept.  on  Contract  14-01- 
001-52.    Apr  54,  78p.    Saline  Water  Research  and 
Development  rept.  no.   1. 
Order  from  OTS  $2.  00  PB  161  376 

An  electrical  process  has  been  developed  for  the 
demineralization  of  water,  using  the  special  proper- 
ties of  ion-transfer  membranes.    Estimates  of  the 
costs  of  this  process  have  been  made  for  the  treat- 
ment of  typical  brackish  waters.    These  costs  vary 
widely,  depending  on  the  salt  content  of  the  raw  water. 
The  waters  studied  under  the  present  contract  and  the 
projected  costs  of  mass-produced  installed  units  to 
treat  75,  000,  000  gal/day  (10  acre  ft/hr)  are  included. 
It  is  the  opinion  of  Ionics,  Incorporated,  that  suffi- 
cient promise  has  been  shown  by  the  membrane 
demineralizer  to  warrant  field  operation  of  a  larger 
installation  to  confirm  the  estimates  of  this  report. 


Koenig,  Louis,  Research,  San  Antonio,  Tex. 
DISPOSAL  OF  SALINE  CONVERSIOM  BRINES:  AN 
ORlENTATtoN  STUDY,  by  Louis  Koenig.   Rept. 
for  11  Dec  56-18  Apr  57  on  Contract  14-01-001-92. 
1958,   129p.   1  ref.   Office  of  Saline  Water  Research 
and  Development  progress  rept.  r>o.  20. 
Order  from  OTS  $2.  75  PB  161  394 

This  report  constitutes  a  preliminary  exploration  of 
the  problem  of  disposing  of  waste  salts,  usually  in 
the  form  of  brine,   resulting  from  the  conversion  of 
saline  waters  to  fresh  water.  So  far  as  known,  this 
is  the  first  attempt  that  has  been  made  to  assay  the 
order  of  magnitude  of  these  waste  disposal  costs.  As 
a  first  attempt  the  result  is  definitely  intended  as  a 
bird's-eye  view  which  will  allow  selection  of  favor- 
able areas  for  more  intensive  study.  The  cost  esti- 
niates  are  of  a  "huddle"  estimate  type,  usually  a  one 
man  huddle.  At  the  same  time  it  was  desired  to  pre- 
sent a  general  method  by  which  the  technical  and 
economic  aspects  of  any  particular  disposal  method 
could  be  worked  out.    For  that  reason  the  report 
contains  a  number  of  correlations  allowing  extra- 
polation and  interjwlaiion  which  would  not  ordinarily 
be  found  in  cost  estimating  for  a  specific  process  or 
a  specific  location. 


Ldf.  George  O.  G. 
DEMINERALIZATION  OF   SALINE  WATER  WITH 
SOLAR  ENERGY,   by  George  O.   G.   LW.    Rept.  on 
Contract  14-01-001-55.    Aug  54.  96p.  73  refs.    Saline 
Water  Research  and  Development  progress  rept. 
no.  4. 
Order  from  OTS  $2.  25  PB  161  379 

About  30  proposed  methods  for  demineralizing  saline 
water  with  solar  energy  have  been  analyzed  from  the 
engineering  and  economic  standpoints,  and  probable 
minimum  costs  for  producing  fresh  water  by  these 
methods  have  been  estimated. 


LOf ,  George  O.  G. 
SOLAR  DISTILLATION  OF  SEA  WATER   IN  THE 
VIRGIN  ISLANDS,  by  George  O.  G.   UJf.   Rept.   on 


[Contract  14-01-001-55].  Feb  55,  42p.  7  refs. 
Saline  Water  Research  and  Development  progress 
rept.  no.  5. 
Order  from  OTS  $1.  25  PB  161  380 

It  was  found  that  under  the  average  solar  conditions 
which  prevailed  during  the  period  of  the  tests,  which 
corresponded  very  closely  to  normal  winter  weather 
in  the  Caribbean  Islands,  the  distiller  c^rated  at 
about  35  percent  solar  utilization  efficiency,  result- 
ing in  a  daily  yield  of  about  0.  6  pound  of  water  j>er 
square  foot  of  evaporator  pan.    Under  the  best  sun- 
shine conditions,  approximately  1.0  jwund  of  Water 
was  obtained  per  square  foot  per  day,  at  an  efficienc> 
only  slightly  higher  than  35  percent.    The  above 
values  are  only  about  half  those  which  might  be  con- 
sidered ideal  for  this  type  of  equipment  under  the 
best  c^jerating  conditions.   The  difference  between  the 
actual  and  the  ideal  performance  is  accounted  for  in 
the  various  heat  losses  which  occurred.  Improve- 
ments in  distiller  constructiCMi  and  operation  would 
result  in  substantial  reduction  of  these  losses,  and 
an  average  winter  efficiency  of  about  55  percent 
should  be  obtainable  in  a  large  installatioa   This 
efficiency  would  permit  the  average  daily  production 
of  1  pound  of  water  per  square  foot  of  evaporator 
surface,  corresponding  to  a  requirement  of  about 
85,000  square  feet  for  an  average  daily  production 
of  10,000  gallons  of  water.    (See  also  PB  161  379) 


^  Murphy,  George  W. 
THE  MINIMUM  ENERGY  REQUIREMENTS  FOR 
SEA  WATER  CONVERSION  PROCESSES,  by  George 
W.  Murphy,  Robert  C.  Taber,  and  H.  H.  Steinhausar. 
Rept.  on  Contract  14-01-001-58.  Apr  56,  79p. 
10  refs.  Office  of  Saline  Water  Research  and  De- 
velopment progress  rept.  no.  9. 
Order  from  OTS  $2.  00  PB  161  384 

Chapter  1  deals  with  ultimate  idealizations  of  saline 
water  conversion  processes,  using  a  classical  ther- 
modynamic approach.  The  val  ue  of  this  approach  is 
to  provide  a  convenient  classification  of  the  various 
method  based  on  thermodynamic  criteria,  to  illu- 
strate the  fact  that  the  thermodynamic  minimum  work 
done  is  the  same  regardless  of  method,  and  to  pro- 
vide a  first  approximation  to  the  energy  requirement 
as  a  basis  for  dealing  with  real  processes.  The  aim 
of  the  remaining  work  is  to  furnish  as  good  a  second 
ai^roximation  to  the  actual  minimum  energy  require- 
ment as  possible,  taking  into  account  the  rate  phe- 
nomena which  are  a  part  of  every  method.  Although 
the  groundwork  has  been  laid  for  many  methods,  cal- 
culations have  been  performed  for  only  two,  com- 
pression distillation  and  the  electrical  membrane 
process.  Some  idealization  is  still  present  in  the  re- 
sults of  these  calculations,  but  less  than  in  those  of 
Chapter  1.    In  both  cases  the  practical  minimum 
energy  requirement  is  estimated  to  be  about  four 
times  the  thermodynamic  minimum,  exclusive  of 
losses  in  energy  conversion  devices  and  of  water 
transport  requirements.  This  can  be  regarded  as  a 
crude  second  approximation,  compared  to  the  exact 
first  approximation  of  the  thermodynamic  minimum. 
It  is  difficult  to  gauge  at  this  point  how  much  a  further 
reduction  in  idealization  will  raise  the  energy  value, 
but  further  work  along  this  line  is  clearly  in  order. 
It  is  unrealistic  to  believe  that  other  methods  pres- 
ently under  investigation  or  yet  to  be  devised  can 
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operate  with  a  lower  "praclical  minimum",  although 
it  18  still  theoretically  posf ible.   The  expected  degree 
a  generality  in  applying  th^  thermodynamic  equation.^ 
of  motion  to  all  methods  hais  not  yet  been  achieved 


but  further  progress  in  thi< 
(Author)  ^ 


I 


line  is  to  be  expected. 


Murphy.  George  W. 
THE  OSMIONIC  PROCESS,  by  George  W.   Murphy. 
Rept.   on  Contract  14-01-001-58.    1957,  75p.   4  refs. 
Office  of  Saline  Water  Resejarch  and  Development 
progress  rept.   no.    14. 
Order  from  OTS  $2.  00  PB  161  389 

An  experimental  program  was  initiated  in  1954  on  a 
new  approach  to  saline  wat^r  demineralization  which 
uses  as  a  power  source  (osilnotic  power)  the  free 
energy  difference  between  doncentrated  brine  and  a 
saline  water  of  lower  concentration;  the  energy  con- 
version principle  is  based  ofi  the  properties  of  an 
assembly  of  permselective  inembranes.   Experimen- 
tal devices  have  been  consti*ucted  and  successfully 
operated  over  the  concentration  range  1,000-30,000 
ppm  NaCl  for  the  purpose  of  obtaining  basic  equilib- 
rium and  rate  data.   In  this  ^port,  the  basic  theory 
for  the  simplest  or  single-effect  osmionic  cell  is 
developed  first,  followed  by  an  extension  of  the 
theory  to  include  multiple- effect  cells  and  multiple- 
stase  operation.  Calculation^  are  presented  for 
typical  cases.  (See  also  PB  i6l  384) 


Naval  Research  Lab.  ,  Waihingion.  D.   C 
EXPERIMENTAL  VALVEL^S  PULSEJET  DIESEL- 
FUELED  FOG  GENERATOR,  by  M.  A.  Persechino. 
Final  rept.   22  Dec  59,    17p.   7  refs.   NRL  rept.  5414 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  016 

A  valveless  puJsejet  fog  generator  has  been  developed 
and  tested  at  NRL  under  a  p4ogram  sponsored  by  the 
Bureau  of  Ships.   The  unit  coisists  of  a  ducted  3- 1/2- 
in.  valveless  pulsejet  engine!  capable  of  producing 
oil-droplet  particle  sizes  wiijhin  the  operational  range 
of  0.  6  to  0.  7  micron  in  diameter  and  a  vaporizing 

??S?n'7  °'  ^^  ^  ^"^^"^  ^°8  ^^^  ^y^  SGF-2,  MIL-F- 
12070A).   The  burner  and  vaporizing  assembly  with- 
out controls  weighs  approxiniately  65  lb  fully  insu- 
lated   The  valveless  pulsejet  fog  generator  is  capa- 
ble of  vaporizing  a  variety  of  fogging  oils  and  offers 
the  following  possible  advantages  over  existing  units- 
(1)  Low  manufacturing  costs;  (2)  Little  or  no  carbon 
deposition  m  the  vaporizing  c^iamber;  (3)  Operation 
with  no  moving  parts,  thus  prjomoting  long  service 
life  with  little  or  no  maintenahce;  (4)  Ability  to  op- 
erate on  a  variety  of  fuels,  including  the  more  vis- 
cous fuels,  including  the  mort  viscous  fuel  oils;  (5) 
Ability  to  operate  at  part  load;  (6)  Resistance  to  high 
temperatures  caused  by  the  a|)saice  of  the  cooling 
effect  from  oil  vaporization  djiring  starting  and  se- 
curing; (7)  Simplicity.  With  little  further  develop- 
ment and  modification,  largeij  capacity  units  can  be 
made  available  for  c^)erational  purposes  either  by 
paralleling  the  present  unit  inlmultiple  ducted  pairs 
or  by  scaling  up  to  larger  siz*s.   Development  work 
along  these  lines  was  termina  ed  upon  exhaustion  of 
allocated  funds.  (Author) 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
NEW  AND  IMPROVED  METHODS  FOR  LOWER  COST 
SOLAR  DISTILLATION,  by  Maria  Telkes .  Rept.  on 
Contract  14-01-001-68.  Aug  59,  40p.  3  refs.  Office  o< 
Saline  Water  Research  and  Development  progress 
rept.  no.  31. 
Order  from  OTS  $1.00  PB  161  402 

Further  design  and  experimental  work  with  flat,  tilted 
single  effect  stills  resulted  in  definite  improvemeas. 
Most  of  the  heat  carried  away  by  the  outflowing  brine 
could  be  recovered  with  a  heat  exchanger  tube  and  used 
to  preheat  the  feed  water,  resulting  in  an  increased 
water  yield  of  10  to  15  percent  on  clear  summer  days, 
and  considerably  larger  improvements  on  cloudy  or 
partly  cloudy  days  .  Automatic  regulation  of  the  feed 
water  was  achieved  by  using  solar  radiation  to  operate 
a  capillary  flow  rate  governor.   Experimental  results 
indicated  that  temperature  Increase  changes  the  flu- 
idity of  the  feed  water,  and  in  this  way  Increases  the 
feeding  rate  in  proportion  to  solar  radiation  intensity. 
Anocher  simple  feeder  has  been  designed  which  changes 
the  feeding  rate  by  increasing  the  water- head.  Several 
devices  have  been  built  and  tested  to  determine  the 
possibility  of  using  the  heat  of  condensation  of  the  dis- 
tillate. The  results  indicated  that  it  is  not  possible  to 
recover  more  heat  from  the  condensate  than  is  needed 
to  preheat  the  feed  water.  Circulation  of  air  within 
the  still  similarly  failed  to  increase  the  water  yield. 
Larger  multiple  effect  stills  were  built  and  tested, 
using  electrical  heating  during  the  sunless  colder  ' 
months .  The  use  of  aluminum  sheet  produced  results 
comparable  to  those  obtained  previously  with  Mylar 
films  .  Perfect  vapor-tight  arrangement  is  essential, 
heat  insulation  must  be  used.  Solar  energy  operated 
multiple  effect  stills  were  designed  and  tested 
(Author)  (See  also  PB  161  388) 


New  York  U .  Coll .  of  Engineering ,  N .  Y . 
RESEARCH  ON  METHODS  FOR  SOLAR  DISTIL- 
LATION, by  Maria  Telkes.  Rept.  on  Contract  14-01- 
001-68.  Dec  56,  78p.  4  refs .  Office  of  Saline  Water 
Research  and  Development  progress  rept.  no.  13. 
Order  from  OTS  $2.00  PB  161  388 

The  objective  of  this  investigation  is  to  reduce  as 
much  as  possible  the  total  cost  of  sustained  conver- 
sion of  sea,  or  other  saline  water,  to  fresh  water  in 
large  quantities,  by  solar  energy,  by  conceiving  and 
developing  new  methods  and  improving  existing 
methods ,  or  both.  Tilted  flat  type  solar  stills  have 
been  developed  and  compared  with  roof-type  stills. 
The  tilted  stills  had  approximately  26  to  50  percent 
greater  yield  during  the  summer  months  ,  This  was 
deflnitely  in  excess  of  the  estimate,  based  on  in- 
creased solar  energy  received  by  the  tilted  surface. 


New  York  U.   Coll.  of  Engineering,   N.  Y. 
SOLAR  STILL  CONSTRUCTION,  by  Maria  Telkes. 
Rept.  on  Contracts  14-01-001-68  and  102.    Aug  59, 
26p.    Office  of  Saline  Water  Research  and  Develop- 
ment progress  rept.  no.  33. 
Order  from  OTS  $0.  75  PB  161  404 

Contents: 

The  amount  of  solar  radiation  and  water  yield 

Structural  components  erf  the  single  effect  solar  still 
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Glass  covered  flat,  tilted  solar  still 

Operation  of  the  still 

Multiple  effect  still 

Structural  components  of  the  multiple  effect  still 

Operation  of  the  multiple  effect  still 

(See  also  PB  161  402) 


[Office  of  Saline  Water]  Washington,  D.  C. 
DEMINERALIZATION  OF  SALINE  WATERS:  A 
PRELIMINARY  DISCUSSION  OF  A   RESEARCH 
PROGRAM  WITH  AN  OUTLINE  AND  DESCRIPTION 
OF  POTENTIAL  PROCESSES  AND  A  BIBLIOGRAPHY. 
Oct  52,  70p.  217  refs. 
Order  from  OTS  $1.  75  PB  161  373 

A  compendium  of  existing  and  potential  separation 
processes,  phenomena,  and  energy  sources  with 
discussion  and  literature  references. 


[Office  of]  Saline  Water,  Washington,  D.  C. 
GRANTS  AND  CONTRACTS  FOR  SCIENTIFIC  RE- 
SEARCR    GUIDES  FOR  THE  SUBMISSION  OF   RE- 
SEARCH AND  DEVELOPMENT  PROPOSALS.    Nov  52. 
7p. 
Order  from  OTS  $0.  50  PB  161  374 

Public  Law  448  is  an  act  to  provide  for  research  into 
and  development  of  practicable  low-cost  means  at 
producing  from  sea  water,  or  other  saline  waters, 
water  of  a  quality  suitable  for  agricultural,  industrial, 
municipal,  and  other  beneficial  consumptive  uses  on 
a  scale  sufficient  to  determine  the  feasibility  of  the 
development  of  such  production  and  distribution  on  a 
large-scale  basis,  for  the  purpose  of  conserving  and 
increasing  the  water  resources  of  the  Nation.    Two 
general  types  of  proposals  will  be  considered.    One 
type  relates  to  research  and  development  work  for 
which  it  is  possible  and  desirable  to  define  the  ob- 
jectives and  procedures  only  in  general  terms.    In 
the  second  type  objectives,  procedures  and  expected 
results  can  be  determined  in  advance.    Either  type 
may  take  the  form  of  a  grant  or  a  contract. 


Office  of  Saline  Water,  Washington,   D.   C. 
A  STANDARDIZED  PROCEDURE  FOR  ESTIMA- 
TING COSTS  OF   SALINE  WATER  CONVERSION. 
Mar  56.   50p.   20  refs. 
Order  from  OTS  $1.  25  PB  161  375 

This  volume  presents  a  standardized  procedure  for 
making  initial  cost  estimates  for  demineralization  of 
saline  waters  by  various  processes.    It  is  believed 
that  use  of  this  procedure  will  provide  sufficiently 
accurate  cost  estimates  for  initial  economic  compar- 
isons between  processes.    More  detailed  estimates 
will  become  necessary  for  processes  in  advanced 
stages  of  development.    The  procedure  is  primarily 
for  the  use  of  the  Office  of  Saline  Water,  its  consult- 
ants, and  its  present  and  prospective  cooperators 
for  comjMiring  processes  and  determining  feasibility 
of  conducting  research  and  development  work. 


Purdue  U.,  Lafayette,  Ind. 
AN  ANNULAR  JET  PUMP,  by  Werner  H.  Haak  and 
Frederick  Vrkmy.  Rept.  on  Contract  AF  18(603)45. 
Oct  58,  4p.  2  refs.  AFOSR-TN-58-937;  AD-205  089. 
Order  from  LC  mi$l .  80.  ph$l  .80  PB  137  842 

A  two  stage  pump  was  designed  with  the  idea  that  the 
upper  stage  jet  would  aid  the  diffusion  of  mercury  into 
the  upper  trapping  mechanism  without  serious  re- 
duction of  pumping  speed.  On  testing  the  design  the 
extent  of  mercury  diffusion  was  significantly  reduced 
over  the  single  stage  pump  (a  thin  mirror  was  pro- 
duced in  an  eight  hour  period),  and  the  consumption  of 
liquid  nitrogen  was  likewise  appreciably  diminished 
(about  5  liter  in  a  10  hour  period). 


Rochester  LJ      N-   Y. 
ADHESION  of'  PROTECTIVE  COATINGS  TO 
METALS  BY  TENSILE  TESTS,  by  Gouq-Jen  Su, 
Thomas  R.  Faucett,  and  Bogdan  Gumowski.    Rept. 
on  Cortract  AF  18(600)1187.    Sep  59,  71p.    37  refs. 
AFOSR-TR-59-172. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  145  362 

The  results  were  obtained  by  tensile  tests  with  butt 
joints,  using  steel,  brass,  and  aluminum  as  the 
metal  substrates,  and  various  commercial  resins 
and  coating  formulations.    The  following  factors 
which  affect  adhesion  are  discussed:   Effect  of  loading 
rate  on  measured  bond  strength.    Surface  treatment 
effects  on  acfliesion  to  aluminum.    Bond  strength  as 
a  function  of  bond  thickness.    Bond  strength  as  a 
function  of  curing  time  for  thermosetting  coatings. 


School  of  Mines  Research  and  Development 

Association,   Rapid  City,  S.  D. 
LNVESTIGATION  OF  AVAILABILITY  OF  GEOTHER- 
MAL  ENERGY  FOR  THE  DETERMINATION  OF 
SALINE  WATER.    Rept.  on  Contract  14-01-001-87. 
July  59,  50p.  9  refs.  Office  of  Saline  Water  Research 
and  Development  progress  rept.   no.   28. 
Order  from  OTS  $1.  25  PB  161  401 

The  Black  Hills  have  many  "hot  wells,  "  although  the 
measured  temperatures  are  not  great.    The  highest 
well  temperature  measured  was  168°F.  at  a  depth  of 
6,  250  feet.    The  data  indicate  that  as  a  whole  thermal 
gradients  are  not  appreciably  higher  than  the  average 
thermal  gradient  reported  for  the  earth's  crust,  ex- 
cept for  certain  local  areas  of  two  or  three  times  the 
magnitude.    Thus,  the  Black  Hills  do  not  seem  to  offer 
any  unique  advantage  for  extraction  of  geothermal 
energy.    Pumping  of  existing  hot  wells  offers  the  sim- 
plest possibility  for  extracting  geothermal  energy, 
but  even  at  1680F.  and,   say,   50°F.   cooling  water  the 
theoretical  availability  would  be  only  about  19%;  the 
temperature  level  of  the  hot  water  is  low,  for  prac- 
tical purposes.    Moreover,  a  huge  heat -collecting 
area  for  the  aquifer  would  have  to  be  assured,   some- 
thing about  which  present  knowledge  does  not  cover. 
Sinking  a  deep  shaft  to  reach  a  level  of  high  tem- 
perature and  constructing  a  heat -collecting  area  or 
zone  would  involve  high  capital  expenditures  and  re- 
sulting excessive  costs  for  the  energy  removed, 
without  doubt.    Moreover,  there  is  the  important 
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conclusion  that  the  tempej-ature  at  the  heat-collectinir 
zone  IS  reduced  significantly  upon  extracting  a  rela- 
tively small  amount  of  he*t.  which  inevitably  reduces 
the  availability.    (Author) 


South  Dakota  School  of  Mines  and  Tech. ,  Rapid  Citv 
INVENTORY  OF  PUBLISHED  AND  UNPUBLISHED 
DATA  ON  THE  CHARACTERISTICS  OF  SALINE 
SURFACE  AND  GROUND  WATERS  OF  SOUTH 
DAKOTA,  by  Edward  H.   TTullis,  John  P.  Cries,   and 
Joseph  H.  Cope.    Rept.  for  1  July  53-30  June  54  on 
Contract  14-01-001-56.    June  54,    156p.   193  refs 
Office  of  Saline  Water  Research  and  Development 
progress  rept.   no.   6. 


Order  from  OTS  |3.  00 


PB  161  381 


Texas  A.  and  M.  Coll.  ,  College  Station. 
RESEARCH  ON  LIQUID-UQUID  EXTRACTION  FOR 
SALINE  WATER   CONVERSION,   by  Richard  Davison. 
Lela  M   Jeffrey  and  others.   Rept.  on  Contracts 
14-01-001-60  (Final)  and  14-01-001-77.  Dec  58.  86p. 
5  refs.  Office  of  Saline  Water  Research  and  Develc^- 
ment  progress  repL   no.  2t 
Order  from  OTS  $2.  25        I  PB  161  3% 

A  search  for  the  most  efficient  solvent  or  solvents 
for  use  in  the  process  was  hiade  by  conducting  a 
series  d  screening  tests  oil  a  wide  variety  of  sol- 
vents and  obtaining  detailet^  data  such  as  phase  equi- 
librium data  on  the  most  prtamising  conr^xjunds. 
Particular  emphasis  was  place  on  correlation  of  sol- 
voit  properties  with  molecular  structure.  Solvent 
purity  was  given  much  consuderation.    Methods  were 
investigated  for  the  recoveey  of  solvents  from  the 
brine  and  product  water.   Recovery  by  liquid-liquid 
extraction  and  adsorption  on  activated  carbon  and 
clay  were  studied.    Prellmli>ary  data  were  obtained 
on  the  process  operation  by!  the  use  of  a  laboratory 
model.  A  preliminary  engineering  cost  estimate  was 
made  for  the  demineralizatjion  of  sea  water  on  a 
large  scale  by  the  liquid- llcjuid  extraction  process. 


IdLilc 


Washington  U. ,  Seanle.    Engineering  Experiment 
Station.  | 

RESEARCH  AND  DEVELo4lENT  OF  PROCESSES 
FOR  DESALTING  WATER  BY  FREEZING,   by 
Harold  M.  Hendrickson  and  Ralph  W.  Moulton.    Rept 
on  Contract  14-01-001-73.   Aug  56.   173p.    Office  of 
Saline  Water  Research  and  Development  progress 
rept.  no.  10.  ^  k  «» 

Order  from  OTS  $3. 00  i  PB  161  385 

It  was  found  that  research  on  freezing  methods  for 
purification  d  sea  water  had  not  been  very  extensive. 
The  second  phase  of  Uie  research  was  to  run  field 
tests  with  sea  water  on  commercial  and  industrial 
icemakers  at  all  available  types,  and  evaluate  the 
results  obuined.    Tests  were  made  in  can- ice  plants, 
on  flake-ice  machines,  on  slush-ice  machines,  on 
tube- ice  machines  and  on  lea  cream  freezers.    While 
a  reduction  in  salinity  was  obtained  in  some  cases, 
nq  commercial  Icemaker  was  found  that  would  reduce 
sea  water  at  30,  000  PPM  total  solids  content  down  to 
potable  water  at  500  PPM  or  even  down  to  irrigation 
water  at  1500  PPM.    The  third  phase  at  the  study  was 
to  set  up  several  representative  icemakers  in  the 


laboratory  to  study  their  performance  under  more 
accurately  controlled  conditions,  and  to  determine 
the  best  methods  for  separating  the  entrapped  salt 
from  the  ice-brlne  mixture  obtained  by  freezing 
Also  during  this  phase,  theoretical  studies  were  made 
of  various  freezing  cycles  in  an  effort  to  find  the  most 
efficient  one,  and  economic  studies  were  made  of  the 
most  promising  cycles. 


Yale  U.  .  New  Haven.  Conn. 
RESEARCH  ON  FORCED- CIRCULATION  AND 
DROPWISE  CONDENSATION  TECHNIQUES  FOR 
IMPROVING  HEAT  TRANSFER  RATES  FOR  VAPOR 
COMPRESSION  EVAPORATORS,   by  Harding  Bliss 
Rept.  on  Contract  14-01-001-59.  Oct  55,  59p.   1  ref 
Office  of  Saline  Water  Research  and  Development     " 
Progress  rept.   no.   8. 
Order  from  OTS  J 1.  50  PB  161  383 

The  experimental  program  was  made  up  of  two  broad 
parts  consisting  of  (a)  measurement  of  over-all  and 
film  heat  transfer  coefficients  with  pure  water  or 
pure  NaCl  brine,  (b)  testing  of  sealing  behavior  over 
an  extended  period  with  synthetic  sea  water  and  Lona 
Island  Sound  sea  water.    A  forced  circulation  evapo- 
rator was  built  in  which  water  and  brine  were  headed 
with  negligible  boiling  in  the  tubes,  evaporation  being 
accomplished  by  "flashing"  after  leavlnrthe  tubes 
TWO  test  sections  were  used,  one  of  0.  951  inch  inside 
diameter  and  the  other  of  0.  761  inch  inside  diameter 
both  6  feet  in  length.    Temperatures  of  steam,  brine, 
and  tube  wall  surface  were  measured. 


Civil  Engineering 


Aeroelastic  and  Structures  Research  Lab. ,  Mass 

Inst,   of  Tech.  .  Cambridge. 
FURTHER  STUDIES  OF  CREEP  BUCKLING  OF 
CURVED  BEAM  UNDER   LATERAL  LOADING,  by 
T.  H.  H.  Plan  and  C.   Y.  Chow.   Rept.  on  Contract 
Nonr- 1841(22).  Dec  58,  29p.  3  refs.  Technical  rept 
25-28.  *^ 

Order  from  LC  mi$2.  70.  ph$4.  80  PB  144  860 

The  creep  buckling  analysis  of  curved  beam  given  in 
Technical  Repon  25-26  (PB  139  334)  has  been  ex- 
tended to  Include  the  effect  of  antisymmetrical  mode. 
It  is  shown  that  when  the  axial  con^)resslve  stress 
becomes  four  times  the  Euler  critical  stress  th« 
antisymmetrical  mode  sets  in  to  aid  the  snapping 
action  and  hence  will  yield  a  shorter  creep  buckling 
time.    The  paper  also  makes  an  analysis  at  the  be- 
havior 0^  the  beam  succeediig  the  snapping  action. 
(Author) 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
CONTRACT  ADMINISTRATION.   17  Apr  57,  337p. 
Technical  pub.  NAVDOCKS  TP-AD-4,  Rev.; 
BUDOCKSINST  4330. 5A. 
Order  from  LC  mi$  11.10,  ph$51. 50     PB  144  512 

This  pubUcation  defines  the  authority  and  responsiblU- 
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ties  of  the  Bureau  of  Yards  and  Docks,  its  field  activi- 
ties ,  and  others  concerned  with  the  administration  of 
contracts .  It  also  contains  information  on  the  proce- 
dures for  the  award,  preparation,  and  administration 
of  contracts  .  Some  of  the  specific  subjects  discussed 
are  (a)  competitive  bid  and  negotiated  fixed-price  con- 
struction contracts,  (b)  architectural-engineering (A-E) 
and  engineering- services  (B-S)  contracts,  (c)  many 
miscellaneous  contracts ,  such  as  demolition  and  equip- 
ment repair,  (d)  cost-plus-a-fixed-fee  (CPFF)  con- 
tracts ,  (e)  utility  services  contracts ,  (f)  drawings  and 
specifications,  (g)  Industrial  security,  and  (h)  a  tabu- 
lation showing  the  functions  reserved  to  the  Chief, 
Bureau  of  Yards  and  Docks,  the  District  Public  Works 
Officer  PPWO),  the  Officer  in  Charge  of  Construction 
(OICC),  and  the  Resident  Officer  in  Charge  of  Con- 
struction (ROICC)  in  the  administration  of  ccmtracts 
after  award. 


Bureau  of  Yards  and  Docks,   Washington.  D.  C. 
HOUSING  HANDBOOK.    Engineered  Performance 
Standards,  Public  Works  Maintenance.    July  59,  89p. 
NAVDOCKS  p-705. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  003 

The  housirrg  times  are  presented  in  three  categories: 
(1)  standard  maintenance,  (2)  room  maintenance,  and 
(3)  miscellaneous  work.    The  Task  Areas  are:  asphalt 
tile  -  remove,   reinstall;  miscellaneous:  carpentry, 
pest  control,   plumbing,   roofing;  paint,   brush:  acous- 
tical tile,  bathroom,  bedroom,  dining,   living  rooms, 
hallway,   stairwell,  kitchen,   utility  room,   wall,   cell- 
ing; paint  -  brush  or  varnish:  floor,  woodwork;  and 
standard  maintenance:   carpentry,  electrical, 
plumbing,   Venetian  blinds. 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
PIPEFITTING  AND  PLUMBING  FORMULAS    Engi- 
neered Performance  Standards,  Public  Works  Mainte- 
nance.   Aug  58.  387p.    NAVDOCKS  P-711.  1. 
Order  from  LC  mi$ll.  10,  ph$59.  10        PB  145  009 

The  time  formulas  develof)ed  for  the  Plpefittlng  and 
Plumbing  Shop  are:  cut  and  thread  small  pipe,  meas- 
ure Installation  for  pipe  length,   install  and  remove 
small  pipe,  make  and  install  pipe  supjports,  clean 
parts  and  machine  components,  dismantle  or  assem- 
ble machine  components.  Install  and  remove  pipe  in- 
sulation, adjust  {xjsltion  or  setting  of  machine  compo- 
nents,  Inspect  and  check  machine  components,   make 
gaskets,   miscellaneous  time  values,   install  and  re- 
move bell  and  spigot  pipe  up  to  10"  I.  D.  ,  cut  and 
assemble  copper  tubing,  operate  toledo  "donkey" 
machine,  assemble  and  install  threaded  plF>e  21/2"  to 
6"  I.  D. .  hydrostatic  test,  maintenance  of  fire  sprin- 
kler systems,   semi-annual  maintenance  of  fire 
hydrants,  pipe  welding  -  pipefitters,   bum  pipe,  op- 
erate medium  size  pipe  machine,  gas  water  heater 
repair,   supply  water  to  ships,  and  cut  into  water 
main. 


Bureau  of  Yards  and  Docks,  Washington,   D.  C. 
nPEFITTING  AND  PLUMBING  HANDBOOK.    Engi- 
neered Performance  Standards,  Public  Works  Main- 
tenance.   Rev.  July  59,  supersedes  Aug  58,   lOOp. 
NAVDOCKS  P-711. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  145  005 


Secticw  I  -  Spread  Sheets:  A  spread  sheet  is  a  form 
for  presenting  typical  related  tasks  in  a  sequence  of 
varying  complexities  so  that  an  estimator  can  compare 
the  work  content  at  the  known  task  with  the  work  to  be 
estimated.    Individual  crafts  are  subdivided  into  task 
areas.    These  task  areas,  which  may  include  one  or 
more  spread  sheets,  are  arranged  in  alphabetical 
order.    The  task  areas  are  further  subdivided  Into 
time  groups  which  are. presented  in  columnar  form  on 
each  spread  sheet.    The  specific  tasks  within  each 
group  column  are  arranged  from  top  to  bottom  accord- 
ing to  increasing  work  content.    Section  II  -  Task 
Times:  Task  Times  are  derived  from  Operation  Time 
values.    Task  Time  values  are  those  required  to 
perform  all  operations  constituting  the  task,  but  not 
the  variables,   such  as  job  preparation  time,  travel 
time,  or  allowances  for  delay.    They  are  arranged  in 
numerical  order.    Section  I1I_-  Qperatlop  Times:  Op- 
eration Times  are  the  tabulation  of  the  formula 
values  taken  from  the  formula  manual.    They  repre- 
sent the  actual  time  required  to  perform  a  work  por 
tion  of  a  task.    These  values  become  the  components 
of  a  task  and,  when  added  together,  become  the  time 
to  perform  the  task.    These  task  times  do  not  contain 
travel,  job  preparation,  or  delay  allowances.    The 
operation  times  of  Section  III  are  used  in  various 
combinations  in  the  Task  Times.    Most  operatlcxi 
times  are  used  in  more  than  one  task  area.    For  ease 
of  location,  they  are  arranged  in  formula  numerical 
order. 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme, 

Calif. 
ENGINEERING  STUDY  OF  WAVES  AND  CUR- 
RENTS IN  THE  HARBOR  OF  PORT  HUENEME, 
CALIFORNIA,  by  J.  J.  Leendertse.   Final  rept. 
7  Dec  59,  87p.  31  refs.  Technical  rept.  052. 
Order  from  LC  mlM-  80.  ph$l3.  80  PB  145  157  - 

The  repon  presents  information  as  to  the  likely 
effect  on  the  water  wave  environment  of  Port 
Hueneme  Harbor,  California,  and  on  harbor  opera- 
tions in  general  of  alterations  to  the  major  wharves, 
of  deepening  the  Harbor,  and  of  proposed  changes  In 
the  existing  channel  with  entrance  at  the  Harbor. 
(Author)  ^  { 


Electrical  and  Electronic  Engineering 


Acoustics  Research  Lab. ,  Harvard  U. ,  Cambridge, 

Masa 
PHASE  SHIFT  IN  ELECTROACOUSTIC  TRANS- 
DUCERS, by  W.  Richard  Stroh.  Technical  menxi. 
na  42  on  Contract  Nonr- 1866(24).   18  Mar  58,  32p. 
17  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  579 

A  complex  transfer  function  is  defined  which  relates 
the  sound  pressure  at  a  point  on  the  principal  axis  erf 
an  electroacoustic  transducer  to  the  electrical  input  of 
the  transducer.    The  argument  of  this  function  is  com- 
posed of  a  phase  function  representing  phase  shift  in 
the  transducer,  plus  a  shift  proportional  to  frequency 
rq^resentlng  travel  time.    By  using  an  electrical  delay 
line  to  match  the  travel  time  phase  shift,  the  shift  in 
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rhe  tranaducec  Itself  cart  be  measured  directly.  Typi- 
cal phase  functions  for  moving- coil  and  electrostatic 
loudspeakers  are  shown  and  discussed.    The  effect  of 
transducer  phase  distortion  on  correlation  functions  is 
discussed,  as  is  the  use  of  the  phase  measurement 
in  "phasing"  a  multiple- transducer  system.    (See  also 
PB  137  455) 


Aeronautical  Electronic  and  Electrical  Lab. , 
Naval  Air  Development  Center,  Johnsville,  Pa. 
DEVELOPMENT  OF  ALTERNATING-CURRENT 
OPERATED  POWER   RELAYS  AND  CONTACTORS 
FOR  AIRCRAFT  400- CPS  ELECTRIC  SYSTEMS,  by 
R.  J.  Coppola.    Final  rept.  on  TED  Proj.  ADC  EL- 
52048.    27  Aug  58,  48p.    Kept.  no.   NADC-EL-5862. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  144  937 

A  complete  study  was  conducted  of  existing  unaccept- 
able 400-cps  a-c  relays  4nd  all  possible  design 
methods  for  a-c  relay  construction.    Such  principles 
as  rectified  current,  mooor- generator,  induction, 
mechanical  rectification,  and  shaded  poles  for  relay 
operation  were  investigated  and  found  to  be  unaccept- 
able for  the  particular  purpose.    The  study  revealed 
the  potentialities  d  a  polyphase  operated  relay  and 
the  use  of  permanent  magnets  in  the  magnetic  struc- 
ture d  a  single  phase  relay.    Experimental  models 
erf  such  relays  were  designed  and  fabricated  for  test 
purposes.    The  resultant!' Self  Seal-In  A-C  Relav" 
and  the  "Polarized  A-C  Rlelay"  performed  within 
reasonable  limits  of  miliijary  specification  require- 
ments, and  indicated  that; the  design  principles  were 
sound. 


Aerovox  Corp. ,  Olean,  |N.  Y. 
ADAPTATION  OF  CERAMIC  TUBE  TYPES,  by  John 


D.  Cronin.    Rept.  on  Elecl 


ronic  Tubes  and  Transis- 


tors. Contract  AF  33(600  33577.    June  59.    166p. 
31  refs.    WADC  Technicaj  rept.   59-84;  AD-210  230. 

PB  151  922 


Order  from  OTS  $3.  00 


The  use  of  the  Eimac  tub^s  at  high  temperatures  was 
investigated  by  simulated  jhigh  temperature  circuitry 
and  by  measurement  of  th^  variations  in  the  operating 
point  for  fixed  grid  bias  a|id  plate  voltages  as  a  func- 
tion of  the  ambient  tube  tejmperature.    A  series  at 
mechanical  mounting  configurations  were  analyzed 
for  use  at  high  temperatures.    The  most  suitable  ap- 
peared to  be  a  cylinder,  a|  flat  plate,  and  a  cavity 
approach;  the  flat  plate  w^s  the  primary  choice.    The 
material  chosen  for  construction  of  the  configuration 
was  an  alumina  ceramic.    A  survey  of  non- class  if  led 
literature  was  made  to  determine  the  effects  radiation 
would  have  upon  the  materials  used  in  the  500°C. 
circuitry.    It  was  determined  that  the  tensile  strengtn, 
yield  strength,  and  electrjcal  resistivity  of  most 
alloys  increase  with  radiation,   while  the  creep 
Strength,  fatigue  strength,  impact  strength,  density, 
and  elongation  can  decrea$e  slightly,  depending  upon 
the  alloy. 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
INCREASING  THE  RELIABILITY  OF  DIGITAL  COM- 
MUNICATIONS SYSTEMS  UNDER  POOR  SIGNAL 


CONDITIONS,  by  Nathan  Levine.  Paul  J.  Daly,  and 
Harold  C.  Porter.  June  59,  36p.  AFCRC-TR-59-158 
AD- 228  773. 
Order  from  LC  mi>3.  00,  ph$6.  30  PB  144  967 

Synchronous  communication  using  phase  modulation: 
A  graphical  analysis  showed  the  improvement  of  the 
phase  modulation  system  over  amplitude  modulation. 
The  amplitude  modulation  system  is  recommended 
where  reliable  S/N  levels  of  greater  than  20  db  and 
no  serious  fluctuations  in  signal  amplitude  are  antlcl-. 
pated.  For  the  type  of  millury  service  envisioned 
with  a  mobile  system,  however,  phase  modulation  is 
superior.  Amplitude  modulation  using  an  autocorreb- 
;ion  receiver;  Two  methods  of  instrumentation  were 
used  for  evaluation.  The  first  method  compared  each 
message  on  a  target- for- target  basis  registering  each 
erroneous  target.   Each  non- conforming  target  showed 
up  as  an  error.    In  the  second  method,  the  detected 
data  were  inserted  into  a  standard  AN/TSQ- 13  digital 
detector  after  the  digital  receiver,  a  conventional  re- 
ceiver circuit.  Tests  indicated  that  the  basic  receiver 
circuit  performance  was  superior  to  the  AN/TSQ- 13 
digital  receiver.   An  over- all  gain  of  3  to  5  db  was 
realized  over  conventional  methods.    The  high  fre- 
quency method  showed  no  worthwhile  gain  over  the 
second  method.  The  consistently  greatest  single  cause 
of  errors  was  the  600- c  burst. 


Airtron,  Inc.  ,  Linden,  N.  J. 
FINAL  ENGINEERING  REPORT,  by  Tore  N. 
Anderson.   Rept.  on  Contract  AF  30(602)1178. 
1  Nov  56,  42p.  28  refs.  Rept.  no.  6035-1;  RADC- 
TR-57-3;  AD-114  208. 
Order  from  LC  nni^.  30,  ph$7.  80  PB  137  649 

A  high  powered  ferrite  circulator  was  developed  for 
duplexing  in  radar  systems  in  conjunction  with  con- 
ventional TR's.    The  final  version  of  the  duplexer 
showed  the  following  low-level  characteristics:  a 
33.  8-  to  35.  9-kmc  range,    less  than  0.  7-db  insertion 
loss  (of  which  the  ferrite  losses  were  only  a  small 
part),  more  than  20  db  of  isolation  between  all  arms, 
and  a  maximum  input  VSWR  of  1.  30.    The  device  has 
inherent  load- to- magnetron  isolation  and  it  removes 
the  bulk  of  the  power  from  the  TR.    No  breakdown  oc- 
curred during  high-power  tests  at  70-kw  peak  power 
pressurized  with  2  atmospheres  and  at  100- kw  peak 
power  with  a  2:1  mismatch  on  4  atmospheres. 


Antenna  Lab. ,  C^io  State  U.  Research  Foundation, 

Columbus. 
BEAM- DIRECTION  INDICATING  SYSTEMS  FOR 
TRAVELING- WAVE  ANTENNAS,  by  Ko-Hsin  Uu. 
Master's  thesis.    Rept.  on  Polarization  Dependence 
of  Radar  Echoes,  Contract  AF  30(635)2811. 
15  Oct  56,  35p.    4  refs.    Rept.  no.  612-10;  RADC- 
TR-57-14;  AD- 114  241. 
Order  from  LC  mi  $3. 00,  ph$6.  30  PB  137  567 

Alternative  methods  c€  measuring  the  direction  of 
maximum  radiation  from  a  traveling-wave  scanning 
antenna  are  presented.    The  direction  of  maximum 
radiation  can  be  determined  if  the  relative  phase 
constant  within  the  wav^uide  feed  is  known.    Two 
typ)es  of  non- mechanical  indicating  systems  are 
considered:  1.   Amplitude- measuring  system,  Simple 
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amplitude  system.  Compound  amplitude  system. 
2.  Phase-measuring  system.  Simple  amplitude  sys- 
tem with  added  phase  shifter.    Conventional  phase- 
measuring  system. 


A.  R.  F.  Products,  Inc. ,   River  Forest,  111. 
USE  OF  TRANSISTORS  IN  HETERODYNE- TYPE 
PORTABLE  FREQUENCY  METER  AN/URM-32(   ) 
by  Andrzej  B.  Przedpelski.    Quarterly  progress  rept. 
(Engineering)  no.  1,   15  July- 15  Oct  54,  on  Contract 
DA  36-039- sc -64450.    18  Oct  54,  38p. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  336 

The  main  purpose  of  this  Contract  is  to  transistorize 
Frequency  Meter  AN/URM-32(   )  and  thus  achieve  a 
reduction  in  size,  weight  and  power  consumpticwi  and 
at  the  same  time  increase  overall  reliability.    To 
accomplish  this  general  purpose,  the  following  work 
will  have  to  be  carried  out.    Conduct  circuit  studies  to 
establish  the  feasibility  of  using  transistors  as  active 
elements  to  reproduce  or  improve  the  electrical 
characteristics  of  Frequency  Meter  AN/URM-32(    ). 
Ascertain  the  highest  d^ree  of  accuracy  and  stability 
attainable  in  transistor  equipment  d  this  type. 
Develop  data  on  which  to  base  specificaticMis  for  tran- 
sistor characteristics  which  will  provide  reliable 
operation. 


Armour  Research  Foundation,  Chicago,  111. 
METHODS  OF  PURIFICATION  OF  METALS  AND 
INTERMETALLIC  COMPOUNDS,   by  Sherman 
Susman.   Rept.  for  15  June  58-14  May  59  on  Elec- 
trical and  Electronic  Materials,  Contract 
AF  33(616)5895.  Nov  59,   86p.   38  refs.  ARF-3133-11; 
WADC  Technical  rept.   59-303. 
Order  from  OTS  $2.  25  PB  161  415 

SiC,  Th02.  and  Zr02  were  studied  to  learn  how  im- 
purities move  in  thermal  gradients  in  F>otentiaI  ma- 
terials for  high  temperature  thermoelectric,  ther- 
mionic, or  photovoltaic  generators.  The  electrical 
resistivity,  thermal  conductivity,  and  thermoelectric 
power  of  Th02  and  Zr02  were  studied  at  high  tem- 
peratures.  Thermal  conductivity  was  measured  by  a 
method  which  eliminates  common  errors.  Zr02  had 
a  much  lower  electrical  resistivity  than  Th02.   Th02 
doped  with  Ce02  was  minimally  changed  in  its  elec- 
trical properties.  The  band  structure  of  Ce02- stabi- 
lized Zr02  was  more  complex  than  that  of  CaO- 
stabillzed  Zr02-    Impurity  transport  in  polycrystal- 
line  SIC  was  studied  by  inductive  coupling  and  spec- 
trometric  diffusibility.    The  total  (p)  of  all  purifica- 
tion effects  in  a  thermal  gradient  were  32.  8  and  8.  4 
for  Ca  and  Al  in  fwlycrystalline  SiC.    Single  crystal 
SiC  was  studied  by  spectrometric  diffusibility  to  ob- 
tain an  index.  JtS^C^ol,  of  the  ease  with  which  an 
impurity  is  transported  through  the  solid.  Values  for 
Cu,  Ca,  and  Al  were  113,   194,  and  58,  respectively. 
(Author) 


Armour  Research  Foundation,  Chicago,  Ul. 
RESEARCH  ON  THE  PYROLYTIC  DEPOSITICN   OF 
THIN  FILMS,  by  F.  V.  Schossberger,  S.  Spriggs 
and  others.   Rept.  for  1  May  58-30  Apr  59  on  Re- 
search on  Physical  Phenomena  Affecting  the  Char- 
acteristics of  Electronic  Con^Mnents,  Contract 


AF  33(616)5720.  Oct  59,  50p. 
nical  rept.  59-363. 
Order  from  OTS  $1.  25 


14  refs.  WADC  Tech- 


PB  161  417 


This  report  describes  the  results  of  a  one  year  pro- 
gram devoted  to  the  preparation,  chiefly  by  pyrolyiic 
deposition,  of  thin  films  potentially  useful  in  com- 
posite molecular  electronics.  Of  p)articular  interest 
was  the  pyrolytlc  deposition  of  thin  films  with  high 
temperature  stability.  Compact  polycrystalline  films 
of  translucent,  yellow  p-SiC  have  been  reproducibly 
jjrepared  on  tungsten  substrates  by  the  pyrolysis  of 
trimethylchlorosilane  vapor  at  1  to  2  mm  pressure 
and  1700°C.    Unsiq)ported  films  of  p-SiC  have  been 
made  by  dissolving  away  the  tungsten  in  melted 
sodium  nitrite.  Spectrochemical  analyses  and  spec- 
tral transmission  measurements  verify  that  these 
films  are  of  high  purity.    Nonporous  films  of  silica  on 
molybdenum  have  also  been  made  by  the  low  pressure 
pyrolysis  of  tetraethylsilicate;  and  the  films  of  nickel 
metal  mixed  with  NiO  have  been  prepared  with  high 
temperature  coefficients  of  electrical  resistance. 
These  films,  and  films  of  a  number  of  ferrites  such 
as  (Ni,  Zn)Fe204,  have  been  made  by  spraying 
ethanol-ethyl  acetate  solutions  of  metal  acetylaceto- 
nates  on  alumina  substrates  heated  to  600°  to  950**C. 
Dielectric  films  adherent  to  copper  have  been  pre- 
pared by  the  vacuum  alloying  of  a  titanium-copper- 
nickel  bonding  layer,  followed  by  the  pyrolytlc  de- 
composition of  triethanolamine  titanate  to  titanium 
dioxide.  The  limits  of  composition,  the  conditions  of 
firing,  and  the  optimum  thickness  required  for  a  flex- 
ible alloy  layer  were  determined.   Finally,  beta- ray 
back- scattering  has  been  shown  to  be  a  useful  method 
for  the  measurement  of  film  thickness.  (Author) 


Army  Ordnance  Human  Engineering  Lab. ,  Aberdeen 

Proving  Ground,  Md. 
A  STUDY  ON  THE  EFFECTS  OF  CONTINUOUS 
WAVE  JAMMING  ON  THE  DETECTION  OF  ANTI- 
AIRCRAFT OPERATIONS  CENTER  SYMBOLS,  by 
Charles  Fried,  Claude  D.  Patton  and  Raymond  F. 
Blackmer.    Sep  59,  25p.  5  refs.    Technical  Memo. 
9-59. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  144  951 

Detection  time  was  studied  for  four  geometric  shapes, 
considered  for  adoption  as  Antiaircraft  Operations 
Center  Symbols,  that  were  exposed  to  three  degrees 
erf  simulated  continuous  wave  jamming.    The  shapes 
studied  were  the  Circle,  Cross,  Half  Circle  and 
Cross-Wlthin-Circle.    Their  diameters  remained 
constant  at  5/16".    The  shapes  were  generated  elec- 
tronically on  a  Planned  Position  Indicator  display. 
Detection  time  increased  for  all  four  symbols  as  the 
intensity  erf  continuous  wave  jamming  increased,  but 
this  increase  was  not  significant  for  the  increase 
from  the  no  noise  to  the  mild  noise  level.    All  sym- 
bols, except  for  the  Cross,  had  approximately  the 
same  detection  time  for  each  of  the  three  noise 
levels.    Any  differences  were  not  significant.    The 
number  of  errors  made  by  the  subject  were  small  and 
did  not  show  any  trend.    The  significantly  lower 
detection  time  for  the  Cross  at  all  noise  levels  is 
discussed.    (Author) 
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Army  Signal  Research  4nd  Development  Lab. , 

Fon  Monmouth,  N.   J. 
PROCEEDINGS  OF  THE  ANNUAL  BATTERY  RE- 
SEARCH AND  DEVELOPMENT  CONFERENCE 
[NO.    12]  21-22  MAY  1958.   [1958]  141p.   35  refs. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  145  520 

Symposia  included  were  an  fuel  cells;  nickel- 
cadmium  batteries;  special  purpose  batteries; 
special  purpose  batteries;  battery  symposium;  on 
power  sources  of  the  future.    (See  also  PB  137  392)    ^ 


Army  Signal  Research  arid  Development  Lab. , 

Fort  Monmouth,  N.  J. 
PROCEEDINGS  OF  THE  ANNUAL  POWER  SOURCES 
CONFERENCE  [NO.   13]  28-30  APRIL  1959.   [1959] 
183p.   148  refs. 
Order  from  LC  mi$8.  40,  ph$28.  70  PB  145  521 

Sessions  included  were  on  space  power;  thermal 
energy  conversion;  nuclear  energy  sources;  solar 
energy  sources;  secondary  batteries;  comparison  of 
energy  conversion  systeme;  fuel  cell  batteries;  pri- 
mary batteries;  high  rate  batteries. 


Army  Signal  Research  aild  Developmert  Lab. , 

Fort  Monmouth,   N.  J. 
TRANSISTORIZED  EQUIPMENT  FOR  MEASURING 
TRANSISTOR  FREQUENCY  RESPONSE,  by 
Bernard  Reich  and  William  Orloff.    2  Mar  59,   17p. 
USASRDL  Technical  rept.  2016;  AD- 214  650. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  138 

The  theory  and  operation  of  a  trans istcrized  equip- 
ment capable  of  measuring  the  frequency  response 
of  transistors  is  described    The  characteristic 
chosen  for  representing  this  parameter  is  the  ft 
frequency  or  the  frequency  at  which  the  current  gain 
«s  unity.    The  equipment  employs  a  transistor  oscil- 
lator and  small- signal  r-f  amplifier  as  the  basic 
elemaits  of  the  system.    Although  the  equipment  Is 
capable  d  representing  frequency  responses  In 
excess  of  1000  mc/sec,  the  actual  frequency  used 
by  the  set  does  not  have  to  exceed  100  mc/sec. 
(Author) 


Bartol  Research  Foundation,  Franklin,  Inst. , 

Swarthmore,  Pa. 
RESEARCH  INVESTIGATION  OF  CATHODE  EMIS- 
SIVE MATERIALS,  by  W.  E.  Danforth,  D.  L.  Gold- 
water  and  others.  Scientific  rept.  no.  2  on  Contract 
AF  19(604)3904.   15  Oct  58„  31p.  25  refs.  AFCRC- 
TN-58-550;  AD- 160  859.     I 
Order  from  LC  mi$3. 00,  phj6.  30  PB  138  434 


Fabrication  and  testing  of  thorium  impregnated 
matrix  cathodes.    A  study  of  the  formation  of  ions  by 
coUision  between  electrons  and  thorium  atoms  in  the 
cathode- anode  space  investigation  d  deaorption  of 
thorium  from  a  tungsten  surface  by  electron  bom- 
bardment. (See  also  PB  137, 001) 


Battelle  Memorial  Inst. ,  dolumbus,  Ohio. 
COMPONENT  EVALUATION  AND  SPECIFICATIGN 
ENGINEER NG  ON  TASK  XV.  RESISTORS, 


VARIABLE,  SUBMINATURE,  by  L.  H.  Stember.  Jr. 
and  P.  G.  Perry.   Final  rept.  on  Ccmtract  DA  36- 
039-SC-63136.   12  Aug  55,   115p.  AD- 115  178. 
Order  from  LC  mi$6.  00.  ph$18.  30  PB  137  810 

This  is  the  final  report  on  a  program  erf  investigation 
of  subminiature,  variable  resistors.  These  resistors 
are  one  of  a  number  of  components  studied  in  an 
evaluation  program  condljcted  under  Contract  No. 
DA  36-039- sc-631 36.    The  general  objective  of  this 
work  is  to  determine  the  component's  ability  to  meet 
the  performance  characteristics  required  by  guided 
missiles,  missile  guidance  systems  of  the  Army 
Ordnance,  and  the  highly  specialized  electronic 
equipments  of  the  Signal  Corps.   The  information  ob- 
tained will  be  utilized  to  guide  the  component  appli- 
cation engineer  in  the  use  of  components,  the  com- 
ponent development  engineer  in  furthering  component 
improvement,  and  the  specification  specialist  in  de- 
fining a  minimum  quality  level  from  production  that 
will  be  acceptable  for  military  service.    Eight  hun- 
dred and  sixty  one  variable  resistors  were  procured 
from  six  designated  manufacturers  to  provide  the 
specimens  required  to  conduct  the  investigations 
scheduled  in  the  program.    These  were  separated 
into  six  groups  and  the  investigations  conducted  on 
these  were  as  follows:   Group  L    Initial  resistance 
and  linearity  measurements;  IL  Rotational  life;  IE 
Load  life;  IV.  Vibration  (10-55  cps);  Moisture  re- 
sistance cycling  (temperature  cycling  with  high  rela- 
tive humidity).  V.   Minimum  resistance  measure- 
ments; Low- temperature  storage;  Low- temperature 
operation;  Temperature  cycling;  VL  Temperature 
coefficient  measurements;  Short-timed  overload;  In- 
sulation-breakdown voltage;  Strength  of  mechanical 
rotation  stops.    (See  also  PB  137  866) 


Bell  Telephone  Labs. ,  fWhippany.  N.  J  ] 
MICROWAVE  SOLID-STATE  DEVICES    Interim 
rept.  no.  7,   1  July- 30  Sep  5%  on  Contract  DA  36- 
039-SC-73224.    15  Nov  58,  34p.  8  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  943 

Results  of  the  Solid- State  Maser  studies  are  reported. 
Work  on  the  spectra  of  Cr  doped  AI2O3  (ruby),  Cr 
doped  3BeO-  AI2O3  •  6Si02  (emerald)  and  Co  doped 
AI2O3  has  been  completed.    A  6  kmc  unilateral  trav- 
elling wave  maser  (TWM)  using  a  ruby  loaded  comb 
type  digital  structure  has  been  built  and  tested.    A 
gain  of  23  db  with  a  25  mc  bandwidth  was  obtained 
over  an  electronically  tunable  frequency  range  of 
350  mc.    By  employing  stagger  tuning  a  gain  erf  13  db 
with  a  bandwidth  of  67  mc  was  obtained  in  the  same 
structure.    Preliminary  results  obtained  for  diffused 
germanium  nonlinear -capacitance  diodes  are  re- 
ported.   The  best  cut-crff  frequencies  obtained  (rv/80  to 
100  kmc)  are  comparable  to  results  obtained  for 
silicon,  but  the  best  noise  figure  obtained  in  a  6  kmc 
amplifier  (4.  5  db)  is  inferior  to  that  obtained  for 
silicon  varactor  diodes  (2.  5  db).    The  inferior  noise 
figure  at  the  germanium  diode  appears  to  be  due  to 
shot  noise,   inasmuch  as  the  silicon  and  germanium 
diodes  had  comparable  figures  of  merit.    A  theoreti- 
cal treatment  of  broadband  harmonic  generation 
effected  by  non-linear  capacitance  is  described.    The 
treatment  is  similar  to  that  reported  earlier,  except 
that  an  attempt  is  made  to  evaluate  the  effects  of 
parasitics  by  including  a  fixed  parallel  capacitance 
and  a  series  resistance.    Results  show  that  the 
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parasitics  do  not  produce  ap>preciable  degradation  of 
performance  provided  the  frequency  of  the  desired 
harmonic  is  sufficiently  lower  than  a  cut-off  fre- 
quency defined  in  terms  of  the  parasitic  resistance 
and  capacitance.    (Author) 


Bell  Telephone  Labs. ,  [Whippany,  N.  J.  ] 
MICROWAVE  SOLID-STATE  DEVICES    Interim 
rept.  no.  8.   1  Oct- 31  Dec  58,  on  Contract  DA  36-039- 
sc-73224.    15  Feb  59,   32p.   3  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  934 

Noise  temperature  measurements  have  been  made  on 
a  traveling  wave  maser  preamplifier.    The  measured 
noise  temperature  referred  to  the  input  terminals  at 
room  temperature  is  10.  7  i2.  3^.    This  compares 
favorably  with  a  calculated  noise  temperature  of 
11.  4  t.1.  29k.    Feasibility  tests  have  been  made  on  a 
ruby  maser  for  a  signal  frequency  of  1500  mc.    The 
measured  spin  temperature  of  -0.  280K  indicates  that 
comj>act  traveling  wave  masers  may  be  built  at  this 
frequency.    A  theoretical  analysis  of  the  gain  and 
noise  figure  of  a  lower  sideband  ncmlinear  capacitance 
diode  amplifier  is  presented.    Approximate  values  of 
noise  figure  are  calculated  and  compared  with  several 
measured  noise  figures.    The  comparison  indicates 
that  the  diodes  were  operated  at  close  to  optimum 
conditions.    The  generation  of  subharmonics  by  a 
nonlinear  capacitance  diode  is  discussed  briefly, 
from  a  theoretical  point  of  view,  and  an  experiment 
is  described,  in  which  the  one-half  harmonic  was 
generated.    (Author)  (See  also  PB  144  943) 


Berkeley  Div. ,  Beckman  Instruments,  Inc., 

Richmond,  Calif. 
APPLICATION  OF  TRANSISTORS  TO  FREQUENCY 
METER  FR-67(   )/U  AND  MANUFACTURE  OF 
EXPERIMENTAL  MODELS,  by  Hamilton  Chisholm, 
Robert  EUsworth,  and  Robert  Evans.    Final  rept.  on 
Contract  DA  36-039-sc-63238.    10  Feb  56,  60p. 
Order  from  LC  mi$3.  6a  ph$9.  30  PB  145  260 

Two  complete  frequency  meters  were  manufactured 
and  tested  for  conformance  with  all  electrical  speci- 
fications.  TTie  major  portion  of  the  final  report  dwells 
upon  the  circuitry  of  the  final  units.   The  theory  and 
characteristics  of  each  major  function  is  given  in 
detail.    Following  this  is  a  section  on  operating 
techniques  which  should  serve  as  a  complete  guide  in 
the  use  of  the  instrument.   Maintenance  procedures 
are  then  given  with  emphasis  on  precautions  peculiar 
to  the  instrument.    The  text  of  the  rqxjrt  makes  fre- 
quent reference  to  F>hotographs,  sketches,  and  com- 
plete schematics.   (Author) 


Chatham  Electronics,  Livingston,  N.   J. 
INDUSTRIAL  PREPAREDNESS  MEASURE  FOR 
POLYOPTIC  SEALING  OF  HYDROGEN  THYRA- 
TRON  TUBES.   Quarterly  progress  rept.   no.    1. 
1  July-30  Sep  59,  on  Contract  DA  36-039-sc-81289. 
30  Nov  59,  lOp. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  220 

The  first  quarter  of  the  contract  was  spent  in  order- 
ing necessary  materials  and  equiptnent  such  as  glass, 
lap  material,  grinding  and  lapsing  compounds,  a  life 


test  unit,  and  an  automatic  exhaust  machine.    Dif- 
ferent polishing  procedures  and  techniques  were  in- 
vestigated, and  old  methods  revised  and  improved  to 
make  the  process  more  suitable  for  production. 
(Author) 


Clevite  Research  Center,  Cleveland,  Ohio. 
INITIAL  STUDY  AND  DEVELOPMENT  OF  PIEZO- 
ELECTRIC CERAMIC  1-F  TRANSFORMERS,  by 
O.  E.  Mattiat  and  W.  F.  Ford.    Final  repx.  for 
15  May  55-14  June  56  on  Contract  DA  36-039- sc- 
64644.    15  July  56,   84p.  AD- 115  854. 
Order  from  LC  mi$4.  80.  ph$13.  80  PB  145  205 

The  two  basic  approaches  of  using  piezoelectric 
ceramic  resonators  for  band-pass  filter  purp>oses  are 
described.    The  first  is  to  employ  such  resonators  as 
electric  network  elements  in  otherwise  conventionally 
designed  filters.    The  simplest  two  structures,   as  re- 
ported in  detail  in  the  First  Quarterly  Progress  Re- 
port, are  reviewed  and  imp)edance  and  insertion  loss 
curves  are  presented.    The  second  approach,  employ- 
ing ceramic  resonators  in  new  unconventional  ways  is 
summarized  and  impedance  and  attenuation  behavior 
of  one-,  two-  and  three-disk  filters  are  described. 
Some  technical  details  (polarization  and  electroding) 
and  material  problems  including  aging,  temperature- 
coefficient,  dielectric  constant,  and  quality  factor 
are  discussed.    Conclusions  are  drawn  for  the  appli- 
cation of  one-  aiKJ  three-disk  filters  and  recommenda- 
tions are  made  for  future  development  work.    Repre- 
sentative sample  filters  are  described  in  detail, 
(Author) 


Colorado  U.  Engineering  Experiment  Station, 

Boulder. 
STATIC  TRANSVERSE  POTENTIAL  SOLUTIONS 
FOR  DENSE  DRIFTING  ELECTRON  BEAMS,    by 
J.  E.  Lauer  and  J.  C.  Twombly.    Technical  rept.  no. 
1  on  Contract  Nonr- 1147(06).    1  Mar  59,  53p.  7  refs. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  896 

The  concept  of  supercritical  perveance  is  reviewed, 
and  nomenclature  is  established  for  the  distinct 
reglcms  of  p)erveance  separated  by  abrup«  changes  in 
potential  state.    Static  transverse-pxxential  functions 
are  obtained  for  long  drifting  beams  operating  in  the 
higji-  and  low -potential  modes.    Change  from  one  of 
these  potential  modes  to  the  other  is  effected  by  ex- 
cursions of  beam  perveance  past  certain  critical 
values.    These  are  calculated  for  each  beam 
configuration. 


Columbia  U.  School  of  Engineering,  New  York. 
GENERAL  FLOW  GRAPH  TECHNIQUE  FOR  THE 
SOLUTION  OF  MULTI-LOOP  SAMPLED  SYSTEMS, 
by  R.  Ash,  W.  H.  Kim,  and  G.  M.  Kranc.  Technical 
rept.  T-37/B  on  Contract  AF  18(600)677.  31  July  59, 
33p.  10  refs.  CU-57-59-AF-677-EE;  AFOSR-TN-59- 
824. 
Order  from  LC  ml$3.00,  ph$6.30  PB  144  752 

This  paper  presents  a  flow-graph  approach  for  analyz- 
ing multi-loop  sampled-data  systems.  Two  techniques 
for  finding  the  sampled  output  are  examined .  These 
are:  first,  construction  of  a  "sampled"  signal  flow- 
graph  from  the  original  system;  second,  a  general 


497 


gain  formula  which  can  he  directly  applied  to  the 
original  system.  The  theorems  necessary  to  establish 
the  formula  are  rigoroufily  proven.   The  first  tech- 
nique allows  two  possihla  nxxles  at  solution.  The 
sampled  output  can  be  fo«nd  directly  from  the 
"sampled"  flow  graph  by  the  use  of  Mason's  Formula, 
or  in  case  of  a  more  complicated  multi-loop  system, 
the  problem  of  enumerating  non-touching  feed-back 
loops  can  be  simplified  by  the  use  of  topological 
matrices  .  Techniques  developed  in  the  paper  are 
also  applied  to  the  solution  of  multirate  systems  . 
(Author) 


Columbia  U.   School  of  Engineering,   New  York. 
OPTIMUM  MULTIRATE  CONTROLLER  FOR  A 
SAMPLED  FEEDBACK  SYSTEM,   by  G.  M.  Kranc. 
Technical  rept.  T-38/B  oip  Contract  AF  18(600)677. 
1  Oct  59.  31p.  8  refs.    Clb  59-59- AF-677-EE; 
AFOSR-TN-59-1095.         ] 
Order  from  LC  mi$3.  00,  jphJ6.  30  PB  145  100 

This  paper  extends  optimum  design  procedures  to 
sampled-data  systems  with  a  multirate  controller 
used  as  a  discrete  compejisator.    The  multirate  con- 
troller used  as  a  discretej  compensator.    The  multi- 
rate  controller  is  a  discrete  network  which  in  re- 
sponse to  input  samples  ajt  time  t  »  0,   T,  2T,  .  .  . 
produces  output  samples  4t  time  t  -  0,  T/n, 
2T/n,  .   .  .  (where  n  is  ai  integer),  any  output 
sample  being  a  linear  coribination  of  the  past  and 
present  inputs  and  outputs.    It  is  shown  in  this  paper 
how  to  design  this  controller  to  achieve  a  least  mean 
square  continuous  error  with  random  inputs  or  a 
least  integral  continuous  ^rror  with  known  test  input 
functions.    The  advantage^  of  the  multirate  controller 
over  the  single-rate  compensator  are  demcmstrated. 
(Author) 


Convair,  Fon  Worth,  Tm. 
FAST- RESPONSE  LINEAI^  MICRO- MICROAM 
METER,   by  J.  R.  Gardner*    Rept.  on  Contract 
AF  33(600)32054.    20  Aug  58,    19p.    MR-N-181; 
NARF-58-36T. 
Order  from  LC  mi$2.  40,    )h$3.  30 


PB  145  346 


A  prototype  fast- response!  linear  micromicroammeter 
has  been  developed  -A^ich  uses  the  100  percent- 
feedback  type  of  circuit  without  the  usual  dc-to-ac 
input  converter.    The  circuit  consists  basically  d  an 
ORNL  electrometer  and  a  new  type  of  push-pull  mag- 
netic amplifier.    The  output  impedance  of  the  elec- 
trometer matches  the  inpiit  impedance  of  the  magnetic 
amplifier.    The  magamp  output  is  fed  back  to  the 
electrometer  input  to  obtain  fast  response  time 
(  <0.  1  sec)  and  negligible  drift.    The  accuracy  of 
measurement  depends  on  Bhe  values  of  input  and  feed- 
back resistors,  and  voltage  gain  is  eliminated  as  a 
measure  of  accuracy  and  linearity.    The  ranges  of 
current  measurement  extend  from  10"  1  ^  amperes  full 
scale  to  5  X  10"6 amperes  fi^ll  scale,  in  18  steps.  (Author) 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.   Y.  ' 

ELECTRCN   TUBE  RESEARCH  FOR  RELIABILITY:' 
HIGH  FREQUENCY  AMPUIFIER  STUDIES,  by 
G.  C.   Dalman  and  N.  DeClaris.   Final  rept.  ,  Part 


m,   15  May  55-31  Oct  58,  on  Contract  DA  36-039- 
8C-64646.  [1958]  518p.   1221  refs.  Research  rept 
EE-412;  AD-217  093. 
Order  from  LC  mi$ll.  10,  ph$78.  90        PB  145  473 

Included  are  the  following  repons: 

Wideband  amplifier  studies.  Technical  rept.  no.  46 
EE-413 

Triode  distributed  amplifiers.  Technical  rept   na 
36,   EE-400,  Ar>219  801 

Input  admittance  of  tubes  for  distributed  amplifiers 
Technical  rept.  no.  41,  EE-405,  AD-219  805 

Wideband  amplifiers  and  related  topics:  a  selected 
bibliography.  Technical  rept.  no.  38,  EE-402. 
AD-219  802L 

How  to  obtain  prc^erties  of  the  solutions  of  differ- 
ential e<^ations  without  actually  solving  them, 
Technical  rept.  no.  39,  EE-403,  AD-219  803 

(See  also  PB  145  472) 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
ELECTRCN  TUBE  RESEARCH  FOR   RELIABILITY- 
PHYSICAL  ELECTRONICS  STUDIES,  by 
G.  C.   Dalman  and  N.  DeClaris.   Final  rept. ,  Part  II, 
15  May  55-31  Oct  58,  on  Contract  DA  36-039-8C- 
64646.   [1958]  362p.  91  refs.   Research  rept.  EE-411; 
AD-217  092. 
Order  from  LC  mi$ll.  10,  ph$56.  10        PB  145  472 

A  summary  of  studies  of  important  tube  parameters 
affecting  reliability  including  measurement  of  (1) 
cathode  parameters  such  as  cathode  emission, 
cathode  resistance,  cathode  temperature;  (2)  meas- 
urement of  correction  potential,  and  (3)  residual  gas 
in  vacuum  tubes.   Included  are  the  following  repons: 
The  estimation  of  total  cathode  emission  from  shot 
noise  measurements.  Technical  rept.  no.  42, 
EE-406,  AD-219  806 
A  theoretical  basis  for  the  determination  of  the  total 
emission  of  oxide  cathodes  with  the  shot -noise 
method.  Technical  rept.  no.   40,   EE-404, 
AD-219  804 
Preliminary  studies  on  the  limitations  of  radio  fre- 
quency mass  spectrometer.  Technical  rept.  no.  45, 
EE-409,  AD-219  809 
The  measurement  of  residual  gas  in  vacuum  tubes. 

Technical  rept.   no.   31,   EE-330,  AD- 135  822(a) 
The  measurement  of  cathode  resistance  using  re- 
tarding and  accelerating  fields.  Technical  rept. 
no.  37,  EE-401,  AD- 206  833L 
A  dynamic  conductance  and  transconductance  meas- 
uring equipment  for  electron  tubes,  Technical  rept. 
no.   35,   EE-352,  AD- 159  136 
Measurement  d  correction  potential  £  in  electron 

tubes.  Technical  rept.  no.  28,  EE-285 
Study  of  a  cathode  temperature  measuring  device. 

Technical  rept.  no.  27,   EE-272 
(See  also  PB  145  471) 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
ELECTRON  TUBE  RESEARCH  FOR  RELIABILITY: 
STATISTICAL  STUDIES,  by  G.  C.   Dalman  and 
N.  DeClaris.  Final  rept.  ,  Pan  I,   15  May  55- 
31  Oct  58,  on  Contract  DA  36-039- sc -64646.  [1958] 
353p.  32"  refs.   Research  rept.   EE-410. 
Order  from  LC  mi$ll.  10,  ph$54.  60        PB  145  471 
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A  summary  of  statistical  studies  dealing  with  the 
analysis  of  field  failure  of  tubes,  specifying  tube 
reliability  quantitatively,  and  special  statistical 
problems  that  arose  during  the  course  of  investiga- 
tions.   Included  are  the  following  repons: 
Determination  of  vacuum  tube  catastrophic  and  wear- 
out  failure  properties  from  life-testing  data,  Tech- 
nical rept.   no.   44,   EE-408,  AD-219  808 
Computer  methods  for  estimating  Weibull  param- 
eters in  reliability  studies.  Technical  rept.  no.  34, 
EE-344 
The  Weibull  distribution  in  reliability  studies. 

Technical  rept.   no.   33,   EE-343 

Quantifying  the  life  quality  of  electron  tubes  with  the 
Weibull  distribution.  Technical  rept.   no.  26, 
EE-271 

Summary  of  the  tube  analysis  program.  Technical 
rept.  no.   43,  EE-407,  AD-219  807 

A  study  of  factors  influencing  electron  tube  failures, 
Technical  rept.  na  32,  EE-331 

On  tube  replacement  policy.  Technical  rept.  no.  30, 
BE- 315 

A  generalization  in  the  calculation  of  equipment  re- 
liability. Technical  rept.   no.   29,   EE-314 

Statistical  analysis  of  tube  failures  by  cause  of  de- 
fect. Technical  rept.  no.  25,  EE-259 


Diamond  Ordnance  Fuze  Labs  . ,  Washington,  D.  C. 
ELECTRICAL  CHARACTERISTICS  OF  COILED 
WAVEGUIDE ,  by  H .  S .  Jones  and  H .  K .  Morlock . 
3  Nov  58,  18p.  2  refs.  Technical  rept.  TR-637; 
AD-209  130. 
Order  from  LC  mi$2.40,  ph$3.30  PB  144  857 

A  comparison  is  made  between  the  performance  of  a 
coiled  waveguide  section  and  a  straight  section  of 
equivalent  length.  Stages  of  development  and  proper- 
ties of  coiled  waveguides  are  discussed,  and  test  re- 
sults of  several  coils  and  assembled  units  are  given. 
Theoretical  calculations  and  an  empirical  determi- 
nation of  waveguide  time  delay  are  given.  Some 
characteristics  of  coaxial  delay  lines  are  also 
discussed.  (Author) 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,   D.  C. 
FLAT  VIBRATION-GENERATOR  FOR  MICRO- 
PHONIC INVESTIGATIONS,  by  J.  D.  Rosenberg. 
30  Aug  54,  44p.   10  refs.    Technical  rept.  TR-102. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  617 

A  vibration -generator  which  was  developed  for  the 
investigation  of  subminiature  tube  microphonics  is 
described.    Its  characteristic  frequency-acceleration 
curve,  when  properly  adjusted,  is  flat  within  i^20%  at 
10  g  from  100  to  10,  000  cps.    The  fabrication  blue- 
prints of  the  generator  and  of  a  ccMivenient  quick- 
change  tube  clamp  and  tube- lead  clamp  are  included. 
In  addition,  microphonic  test  techniques  -  white  noise 
production  test,  swept  frequency  test,  and  white 
noise  resonance  test  -  which  are  dependent  upon  the 
generator,  are  presented,  as  well  as  a  few  sample 
recordings,  and  a  general  discussion  of  the  tests. 
(Author) 


Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C 
OSCILLATOR  PERFORMANCE  OF  TRANSISTORS 


IN  THE  HF  TO  UHF  RANGE,  by  Wolfgang  M. 

Feist.    16  Oct  59,  51p.    6  refs.    Technical  rept. 

TR-724. 

Order  from  LC  mi  $3.  60,  ph$9.  30  PB  145  270 

An  outline  is  given  of  the  factors  to  be  considered 
in  the  design  and  construction  erf  hi^ -frequency 
transistor  oscillators  having  optimal  output  effi- 
ciency.   The  design  and  construction  of  test  oscil- 
lators covering  the  range  from  about  10  to  over  1000 
Mc  is  described.    Results  of  oscillator  performance 
of  transistor  types  M2039,  2N500,  2N502  and  2N700 
are  given.    (Author) 


Diamond  Ordnance  Fuze  Labs  . ,  Washington,  D.  C. 
A  SAMPLING  PULSE  OSCILLOSCOPE  UNIT  TRAN- 
SISTORIZED,  'SPOUT',  by  PhiUp  Emile,  Jr.  and 
George  R.  Yetter.  6  Nov  59,  44p.  4  refs .  TR-761. 
Order  from  LC  mi$3.30,  ph$7.80  PB  144  706 

A  Sampling  Pulse  Oscilloscope  Unit  Transistorized, 
"SPOUT' ,  capable  of  resolving  repetitive  pulses  with 
risetimes  in  the  order  of  1  mus  was  designed  and 
built.  SPOUT  was  built  as  a  plug-in  unit  for  a  standard 
oscilloscope.  A  narrow  pulse  (approximately  1  nfkS 
wide)  is  generated  by  an  avalanche  transistor  switch 
and  used  to  sample  repetitive,  una mplif led  input  pulses. 
From  the  samples ,  a  composite  picture  of  the  input 
pulse  is  formed  on  a  cathode- ray  tube  (CRT).  The 
main  advantage  of  SPOUT  and  sampling  oscilloscopes 
in  general,  is  the  possibility  of  viewing  narrow  (n\us) 
pulses  with  a  low  frequency  CRT  by  trading  sampling 
time  for  bandwidth.  The  disadvantages  of  the  sam- 
pling method  are  that  the  pulse  must  be  repetitive,  the 
maximum  and  minimum  input  pulse  rates  are  limited, 

and  only  a  small  dynamic  range  of  input  pulses  can  be 
observed.  (Author) 


Diamond  Ordnance  Fuze  Labs. ,  Washington,   D.  C. 
UTILIZING  AN  ELECTRONIC  COMPUTER  TO 
OPTIMIZE  A  TRANSISTOR  NOR  QRCUIT,  by 
E.  L.  Cox  and  L.  L.  Hall.    20  Oct  59,  21p.    2  refs. 
TR-748. 
Order  from  LC  mi$2.  70,  phH  80  PB  144  707 

TTie  accuracy  with  which  a  transistor  NOR  circuit 
can  be  designed  for  minimum  power  dissipation  has 
been  increased  by  including  an  additional  parameter 
not  considered  in  a  previous  analysis.  The  method 
of  design  involves  determining  the  values  of  the  input 
resistors,  Ri,  the  maximum  collector  current,  Iq 
the  collector  resistor,  Rq,  and  the  collector  siq^ply 
voltage,  Vqq    ^^"^  the  basic  NOR  circuit  param- 
eters ( /5'/V*lcBO  M,  N,  Vbe)«   Th6  determination 
of  Ri  consists  of  obtaining  two  analytical  expressions, 
one  larger  and  one  smaller  than  the  optimum  Ri.  Hie 
optimum  Ri  is  then  obtained  by  numerical  interpo- 
lation on  an  electronic  computer  and  is  subsequently 
used  to  compute  the  other  quantities.    The  flow 
diagram  of  die  computer  program  is  included,  as 
are  graphical  results  indicating  the  trends  of  mini- 
mum power  dissiptation  with  changes  in  the  basic  NOR 
circuit  parameters.   (Author) 
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Eastman  Kodak  Co. ,  Rochester,  N.  Y. 
DEVELOPMENT  OF  AMMONIA  VAPOR  ACTIVATED 
BATTERIES,  by  V.  M.  Bryftnt.  Jr. ,  B.  K.  Burke,  and 
J.  B.  Schliff.    CMrterly  rept.  no.  1,   1  Jan-31  Mar  59. 
on  Contract  DA  36-039- sc*71232.    [1959].    35p. 
Order  from  LC  mi$3.  00.  ^$6.  30  PB  144  915 

Task  A  (High  Rate  Battery).    Report  of  work  progress 
accomplished  on  the  following  phases:  (2)  testing  and 
experiments:  battery  stack -properties  erf  impregnated 
electrolyte  pads,  (5)  redesign  and  evaluation:  stack 
components;  activator.    Tajsk  B  (Low  Rate  Battery). 
Report  of  work  progress  on  the  following  phases:  (2) 
testing  and  experiments:  p$ckage-A- Section,  Bisec- 
tion, B2 Section,  C  Section,  (3)  preliminary  design 
and  construction:   stack,  activator.    (Author)  (See 
also  PB  139  061) 


list 


Electrical  Engineering  R^earch  Lab. ,  U.  of 

Texas,  Austin. 
ANTENNA  PATTERN  FLUCTUATICNS  AT  4.  3 
MILLIMETER   WAVELENQTHS  DUE  TO  ATMOS- 
PHERIC INHOMOGENEITIES,  by  C.  W.   Tolbert, 
C.  O.  Britt,  and  A.  W.  Strwiiton,   Rept.  on  Contract 
Nonr- 375(01).   13  Dec  57,   l5p.  6  refs.   Rept.  no.  96; 
AD- 151  653. 
Order  from  LC  mi$2.  40,  pli$3.  30  PB  138  074 

A  comparison  was  made  between  the  fluctuation  of 
optical  images  and  the  fluciuatlon  of  signal  strength 
at  millimeter  wavelengths  <)wing  to  inhomogeneities 
of  the  atmosphere.    Measurements  were  made  at  4.  3- 
mm  wavelengths  to  determine  some  of  the  character- 
istics and  orders  of  magnitude  of  dancing,  pulsation, 
and  scintillation  that  might  affect  seeing  at  these 
wavelengths.    Simultaneous  measurements  were  made 
with  2  receivers  of  the  signal  strength  over  a  7.  5- mi 
propagation  jjath.    The  separation  between  the  2  re- 
ceivers was  varied  from  1  to  50  ft.    Results  showed  a 
limitation  on  the  resolving  power  of  narrow  beam 
antennas  owing  to  the  inhomogeneities  of  the  lower 
atmosphere.    The  seeing  ability  of  easily  obtainable 
antennas  operating  at  millimeter  radto  wavelengths  is 
limited  by  the  atmosphere  similar  to  the  mainer  in 
which  the  seeing  ability  at  optical  wavelengths  is 
limited. 


Electrical  Engineering  Research  Lab.,  U.  of 

Texas,  Austin.  I 

PHANTOM  RADAR  TARGETS  AT  MILLIMETER 
RADIO  WAVELENGTOS,  by  C.  W.  Tolbert, 
A.  W.  Scralton,  and  C  O.  |ritt.    Rept.  on  Contraas 
Nonr-375<01)  and  Nonr-375<07).    21  Feb  58,  20p. 
5  refs.    Rept.  no.  99;  AD- 136  772. 
Order  from  LC  ml$2.  40,  pt|$3.  30  PB  138  133 

This  leport  describes  the  techniques  and  the  meas- 
ui-ed  radar  returns  from  "phantom  targets"  using  8.  6t 
4.  3  millimeter  radars.   TTie  radar  returns  are  com- 
pared to  the  measured  back-scattering  cross  sections 
of  water  drops,  insects,  stegm  and  other  materials 
at  8. 6  millimeter  wavelengtli  as  measured  by  a  c.  w. 
radar  at  this  wavelength.    Within  the  limits  of  the* 
conditions  used  in  the  laboratory,  it  was  impossible 
to  produce  returns  from  synthesized  refractive  index 
gradients  of  sufficient  magnitude  to  account  for  those 
noted  on  the  radar.    It  is,  djerefore,  concluded  that 
for  the  millimeter  wavelengths  aixl  the  short  ranges 


considered,  the  observed  phantom  returns  were  due 
to  solid  or  liquid  particles  in  the  atmosphere. 


Electron  Tube  Research  Lab. ,  U.  of  Minnesota, 

Minneapolis. 
STUDIES  ON  BASE  NICKELS  FOR  OXIDE  COATED 
CATHODES,  by  W.  G.  Siepherd.    Scientific  rept. 
no.  3,    15  Oct  58-15  Jan  59,  on  Contract  AF 
19(604)3890.    [1959].    72p.    AFCRC-TN-59-377; 
AD-217  857. 
Order  from  LC  mi $4-  50,  ph$12.  30  PB  144  955 

Coating  adherence  studies:   The  procedure  for  the  co- 
precipitation  of  (BaSr)C03  from  Ba(N03)2  and  Sr(N03)2 
is  detailed;  any  deviation  from  the  specified  tempera- 
ture, pH,  or  concentrations  of  reactants  will  affect 
the  density  and  particle  size  of  the  carbonates.    The 
density  of  the  radioactive  carbonates  was  nearly 
doubled  when  radioactive  Sr(N03)2  was  used.    To  ob- 
tain the  desired  density  it  was  necessary  to  redissolve 
the  high  density  carbonates  in  a  low  normality  HNO3 
solution  and  reprecipitate.    Studies  of  controlled 
chemical  activation:  A  series  of  experiments  con- 
cerning the  interactions  between  active-based  and 
passive-based  cathodes  are  described.    The  experi- 
ments consist    in  exposing  a  passive-based  cathode 
to  a  controlled  pressure  of  free  Ba  or  to  the  evolution 
of  an  active  metal  (Mg)  from  a  heated  anode.    An  ex- 
perimental study  of  the  nature  of  chemical  activation: 
A  system  was  designed  to  permit  the  controlled 
variation  in  the  rate  at  which  a  reducing  additive  is 
dispensed  to  the  oxide  coating  from  the  cathode  base. 
Alloy  based  cathodes:   The  emission  characteristics 
were  determined  for  oxide  coatings  on  an  0.  22% 
Al-Ni  alloy  base  operating  at  III90K  for  442  hr. 
Titanium  anode  studies:  Extended  operation  of  a 
pwssive-based  oxide  cathode  exposed  to  a  heated  Ti 
anode  resulted  in  a  slow  decay  in  peak  emission. 
(See  also  PB  140  679) 


Electronic  Communications,  Inc.,  Tinwnium,  Md. 
A  PREQSION  PHASING  ELEMENT.  Interim  engi- 
neering rept.  for  1  July- 30  Sep  58  chi  Contract 
AF  30(602)1776.  [1958]  51p.  1  ref.  RADC-TR-58-148; 
AD- 205  915. 
Order  from  LC  mi$3.60,  ph$9.30  PB  138  128 

A  system  for  detaining  precision  electronically  con- 
trollable phase  shift  in  the  C-band  region  is  presented. 
The  system  utilizes  a  folded -waveguide  ferrite  phase 
shifter  element  whose  phase  shift  is  controlled  by  a 
servo  system  referenced  to  a  variable  frequency 
microwave  signal.  With  this  system  360°  phase  change 
can  be  accomplished  In  2.5  milliseconds .  Bench  tests 
indicate  that  temperature  changes  ,  magnetic  field  in- 
teraction effects  ,  and  hysteresis  effects  are  held  to 
negligible  proportions  within  the  operating  limits  of 
the  phase  shifter.  The  phase  shifter  element  will 
handle  peak  power  levels  up  to  50  kw  without  appreci- 
able increase  in  loss .  Auxiliary  Investigaticwi  on  fer- 
rite materials  made  during  the  course  of  this  contract 
are  discussed  and  typical  results  are  given.  Limits 
on  the  capabilities  of  phase  shifters  and  switching 
Circuits  are  given  along  with  recommendations  for 
future  work.  (Author) 
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Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
THE  ANALYSIS  OF  SAMPLED- DATA  CONTROL 
SYSTEMS  WTTH  PERIODICALLY  TIME  VARYING 
SAMPLING  RATE,  by  F.  J.  Mullin  and  E.  I.  Tury. 
Rept.  on  Contract  AF  18(600)1521.    30  June  58,  25p. 
12  refs.    Series  no.  60,  issue  no.  207;  AFOSR-TN- 
58-665;  AD- 162  196. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  060 

"Hie  z-transform  is  used  to  solve  sampled-data 
feedback  systems  which  have  a  periodically  time 
varying  sampling  rate.    Such  systems  are  described 
by  linear  difference  equations  with  periodic  coeffi- 
cients; however  the  difference  equation  which  de- 
scribes the  system  at  the  sampling  instants  corre- 
sponding to  KN,  where  N  is  the  period  of  the  coeffi- 
cients and  K  =  0,  1,  2, is  a  linear  difference 

equation  with  constant  coefficients.    Thus,  by  forming 
a  series  of  constant  coefficient  difference  equations 
which  individually  describe  the  system  at  sampling 
instants  corresponding  to  n  =  KN,  KN  •♦  1,  KN  ■♦•  2, . . . 
(K  +  1)  N-1,  the  time  varying  features  of  the  system 
are  in  essence  removed  from  the  analysis.    The  z- 
iransform  can  then  be  used  to  solve  the  resulting 
constant  coefficient  difference  equations.    The  re- 
sponse between  sampling  instants  can  also  be  ob- 
tained from  the  solution  of  the  difference  equations. 


Electronics  Research  Lab.  ,  Stanford  U.  ,  Calif. 
COMMUNICATION  TECHNIQUES  (MODULATION) 
PROJECT,  by  Oswald  G.  Villard,  Jr,   Final  rept.  for 
1  June  51-31  Aug  53  on  Contract  W28-099-ac-131. 
31  Aug  53.  declassified  4  Nov  53.  59p.  8  refs. 
AD-22  024. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  335 


Electronics  Research  Lab. .  U.  of  California, 

Berkeley. 
ANALYSIS  OF  INTEGRA  L-SQUARE  ERROR  IN 
SAMPLED-DATA  CONTROL  SYSTEMS,  by  Behram 
Homi  Bharucha.  Rept.  on  Contract  AF  18(600)1521 
30  June  58,  52p.   11  refs.  lER  Series  no.  60,  issue 
no.  206;  AFOSR-TN-58-679;  AD- 162  211. 
Order  from  LC  mi^.  60,  ph$9.  30  PB  137  786 

Finite  mon^nts  of  the  squared  error  of  a  linear  time- 
invariant  (continuous  or  sampled-data)  control  sys- 
tem for  a  non-  random  input  are  developed  as  integrals 
in  the  modified  z-transform  domain.    An  explicit  solu- 
tion of  the  zero  moment  of  the  total  squared  error  in- 
tegral is  given  as  the  ratio  of  determinants  of  two  nxn 
matrices  where  n  is  the  order  of  the  system  charac- 
teristic polynomial  in  z  and  the  elements  of  the  matri- 
ces are  obtained  readily  from  the  coefficients  of  the 
rational  form  in  z  of  the  modified  z-transform  of  the 
error  signal. 


Electronics  Research  Lab. ,   U.  of  California, 

Berkeley. 
A  GASEOUS- CONDITION  LINEAR  AMPLIFIER  WITH 
MAGNETIC  FOCUSING,  by  John  Noland  Dukes. ^ 
Master's  thesis.  Scientific  rept.  no.  5  on  Contract 
AF  19(604)2270.   30  June  59.  58p.  9  refs.   lER  series  no. 
60,  issue  no.  240;  AFCRC-TN-59-589. 
Order  from  LC  mi $3.  60,   ph$9.  30  PB  144  593 


An  investigation  is  described  to  determine  the 
feasibility  of  linear  ampllficatlcHi  by  means  of  a  coid- 
cathode  tube  with  the  electrode  configuration  and  the 
gaseous -conduaion  properties  of  the  Philips  Ion 
Gauge  but,  unlike  the  latter,  with  electrically  inde- 
pendent cathodes.    The  characteristics  of  this  tube 
indicate  that  linear  amplification  can  be  attained  with 
the  tube  operating  eirtier  as  a  current-gain  amplifier 
or  as  a  "regenerative  direct -coupled"  amplifier  in  a 
manner  similar  to  a  negative-resistance  amplifier. 
The  negative-resistance  property  of  the  device  is  also 
utilized  for  oscillator  operation,  and  a  graphical 
analysis  of  the  results  is  made.   A  theory  is 
developed,  based  in  part  ai  the  results  of  particle- 
extraction  experiments  in  which  a  modified  version 
of  the  tube  was  used,  to  explain  the  voltage- current 
characteristics  of  the  device,  including  the  negative- 
resistance  effects.    Tlie  negative  resistance  observed 
was  of  the  short -circuit- stable  variety,  which  is 
unusual  in  a  gaseous -conducticwi  device.    (Author) 


Electronics  Research  Lab.,  U.  of  California, 

Be  riceley . 
LOSS  EQUALIZER  SYNTHESIS  UTILIZING  THE 
IBM  701,  by  R.  H.  Mitchell.  Rept.  on  Contract 
N7onr- 29529.  12  Jan  59,  47p.  6  refs.  lER  series  no. 
60,  issue  no.  224. 
Order  from  LC  mi$3.30,  ph$7.80         PB  144  520 

TTie  equalization  problem  has  long  confronted  the  engi- 
neer with  the  design  of  networks  to  produce  a  given 
loss  over  a  specified  frequency  band.  This  given  loss 
of  the  equalization  network,  coupled  with  that  of  the 
transmission  line,  some  other  networks,  etc.,  will 
(it  is  hoped)  produce  a  flat  loss  over  this  same  fre- 
quency band.  In  the  past,  the  choice  of  networics  to 
produce  this  desired  loss  has  been  rather  haphazard- - 
depending  on  cut-and-try  and,  most  generally,  cm  the 
experience  of  the  design  engineer.  This  paper  was 
written  in  order  to  give  a  straight-forward  design  pro- 
cedure for  developing  a  network  of  constant-R  circuits 
in  cascade  which  will  produce  any  desired  loss  in  the 
frequency  band.  The  IBM  701  computer  at  the  Univer- 
sity of  California  Computer  Center  was  used  in  the 
analysis  of  four  curves  to  check  the  validity  of  the 
process .  In  Appendix  D  will  be  found  the  results  of 
analysis;  and  it  can  be  seen  that,  by  expanding  the 
program  as  presented  here,  practically  any  loss  func- 
tion may  be  approximated  to  a  very  good  degree  by 
this  method. 


Electronics  Research  Lab. ,  U.  of  California. 

Berkeley. 
OPTIMUM  SYNTHESIS  OF  R.  C.  LADDER  NET- 
WORKS, by  E.  S.  Kuh  and  A.  Paige.   Rept.  on 
Ccmtract  N7onr- 295(29).    12  Jan  59.  38p.   3  refs. 
lER  Series  no.  60,  issue  no.  223;  Rept.  no.  78. 
Order  from  LC  mi$3. 00,  phJ6.  30  PB  144  862 


Electronics  Research  Lab.,  U.  of  California, 

Berkeley. 
QUARTERLY  PROGRESS  REPORT.  Rept.  for  1  Oct- 
31  Dec  58  on  Contracts  N7onr- 29529,  Nonr- 
222(53,  54,  57).  15  Jan  59,  I9p.  4  refs.  Series  no. 
60,  Issue  no.  23. 
Order  from  LC  nni$2.40,  ph$3.30  PB  145  072 
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Backs catte ring  cross-sectionp  of  perfectly  conducting 

objects  of  revolution 
Scrtpline  between  curved  boundaries 
Frequency  independent  antennas 
Network  theory 
Electronic  circuit  research 
Ferrite  field-displacement  d^ice  for  slot  coupling 

control 
(See  also  PB  143  555) 


Frankford  Arsenal.  Philadalphia,  Pa, 
A  PROPOSAL  FOR   EVALUATING  AND  IMPROVING 
ACCELEROMETERS.  by  Vetnon  Ames.  Meyer 
Shulman.  and  Saul  Wanetick,    15  Oct  58,   13p.   Tech- 
nical nae  TN-1108.  AD- 204  454. 
Order  from  LC  miJ2.  40.  ph$3.  30  PB  145  616 

A  program  for  improving  co^iventional  piezoelectric 
accelerometers  is  proposed.   New  concepts  in  accel- 
erometer  design  are  proposed  using  other  than  the 
piezolectric  principle  as  a  solution  to  eliminate  sec- 
ondary effects  which  affect  sensitivity  and  linearity 
characteristics.  (Author) 


General  Electric  Co.  .  Scheliectady,  N.  Y. 
INVESTIGATION  OF  VARIOUS  ACTIVATOR- 
REFRACTORY  SLfBSTRATE  COMBINATIONS,  by 
N.  J.  Hawkins  and  J.  H.  Affle<Hc.    Scientific  rept.  no.  1 
on  Contract  AF  19(604)4093.  '  29  Aug  58.  24p.  6  refs. 
AFCRC-TN-58-372;  AD-160»20. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  137  710 

The  object  of  this  investigation  is  to  study  experi- 
mentally the  emission  and  evaporation  rate  of  cath- 
odes composed  of  refractory  salts  with  low  work 
function  activator  elements.    Also,  an  attempt  will  be 
made  to  evolve  a  correlation! theory  which  will  aid  in 
design  of  practical  cathodes  end  give  an  insight  into 
the  emission  properties  of  untried  combinations  of 
related  materials.    Initially,  the  general  problem  of 
a  relation  between  emission  of  electrons  and  evapora- 
tion rate  activator  elements  is  examined  by  methods 
of  thermodynamics.    This  le^ds  to  the  effective  dipole 
moment  present  at  a  surface! and  is  expressed  in  an 
equation  of  state  for  the  filnru    Next,  considering  the 
evaporation  of  adsorbed  particles  using  Langmuir's 
approach  a  general  equation  jof  state  is  obtained  for  a 
sorbed  film.    Then  in  the  ca$e  of  an  ionic  film  erf  one 
metal  on  another  a  relation  i|s  derived  between  the 
relative  evaporation  rate  of  electrons  at  zero  field 
and  the  adatom  evaporation  in  terms  of  the  numbers 
of  monolayers,  the  number  of  atoms  per  unit  area  to 
produce  a  complete  monolayer,  the  temperature  of 
the  system  and  the  condensation  coefficient.    The 
assumptions  used  in  deriving  the  general  relation  be- 
tween emission  and  life  are  iUscussed.    Some  of  these 
assumptions  may  have  to  be  modified  in  the  systems 
that  are  to  be  studied.    (Author) 

I 

General  Electric  Co.  ,  Schenectady.  N.  Y. 
STUDY  OF  NUMERICAL  D^TEGRATION  METHODS 
FOR  ANTENNA  PATTERN  CALCULATIONS,  by 
C.  C.  Allen.  Scientific  rept.j  no.   1  on  Antenna  Beam 
Scanning,  Contract  AF  19(604)1848.   15  Aug  58.  61p. 
5  refs.  AFCRC-TN-58-389;  AD- 160  855. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  137  794 


A  study  of  numerical  Integration  methods  suitable  for 
antenna  pattern  calculations  was  conducted  for  the 
purpose  of  determining  their  accuracy  and  relative 
costs.  The  general  principles  of  numerical  integra- 
tion are  discussed  and  four  n^thods  outlined  in  detail. 
The  results  of  applying  these  methods  to  a  single 
cosine  distribution  are  presented  and  analyzed.    The 
relation  of  these  results  to  those  for  a  pattern  integral 
having  a  nonlinear  phase  function  is  discussed.    The 
Gaussian  quadratures  are  shown  to  have  the  highest 
degree  d  precision  and  lowest  cost  in  general,  while 
Filon's  method  is  preferable  when  integrals  having  a 
linear  phase  function  are  calculated  over  a  large 
range  of  pattern  angle.    The  procedure  for  applying 
these  methods  to  double  numerical  integration  is 
outlined.  (Author) 


Georgetown  Coll.  Observatory  [Washington,  D.  C] 
A  STABLE  DIRECT-CURRENT  AMPLIFIER  FOR  A 
PHOTOELECTRIC  PHOTOMETER,  by  Charles  F. 
Dohne  and  Francis  J.  Heyden.  Technical  rept.  no.  11 
on  Contract  AF  19(604)880.  Feb  58,  5p.  GCO  mono- 
graph no.  8;  AFCRC-TN-58-226;  AD- 146  882. 
Order  from  LC  ml$1.80,  phjl.80         PB  138  135 

A  direct  current  amplifier  has  been  designed  for  use 
with  a  Multiplier  Phototube,  stability  and  simplicity 
are  obtained  by  using  balanced  circuitry,  silicon 
power  rectifiers  and  transistois.  Light  filters  and 
voltage  control  of  the  Multipli--r  Phototube  are  em- 
ployed. The  purpose  for  whic.*i  this  amplifier  was 
developed  is  to  provide  a  stable  and  relatively  simple 
direct  current  amplifier  for  photoelectric  observation 
and  recording  of  the  total  solar  eclipse  in  the  field. 


Georgia  Inst,  of  Tech,  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS  OF 
QUARTZ  CRYSTALS,  by  Douglas  W.  Robertson, 
S  N.  Witt,  Jr.  and  William  R.  Free.  Progress  rept. 
no.  2,  16  July- 15  Oct  56,  on  Contract  DA  36-039-8C- 
71191.  [1956]  37p.  4  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  497 

Work  has  continued  on  the  development  of  a  more  sen- 
sitive detector  system  for  use  with  standard  imped- 
ance bridges.    Two  experimental  crystal  oscillators, 
the  Plate  Degenerative  Oscillator  and  a  capacitance 
bridge  oscillator,  appear  suitable  for  use  as  driving 
sources  for  the  coaxial  crystal  jjarameter  bridge  being 
developed.    Experimental  models  of  each  have  been 
successfully  operated  with  various  crystals  at  fre- 
quencies vp  to  and  above  300  mc/sec.    A  calorimetrlc 
system  utilizing  a  thermistor  bridge  makes  possible 
the  measurement  at  crystal  power  dissipation  without 
any  electrical  connection  to  the  crystal  parameter 
bridge.    (See  also  PB  138  498) 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  Mc  AND  HIGHER)  by  Vernon  Crawford  and 
Donald  W.  Eraser.    Progress  rept,  no.  1,   1  Feb- 
1  May  53,  on  Contract  DA  36-039- sc- 42590.    [1953] 
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45p.   7  refs. 

Order  frcwn  LC  mi$3.  30,   ph$7.  80 


PB  138  184 


A  conference  with  representatives  of  the  Signal  Corps 
early  this  quarter  resulted  in  a  decision  to 
concentrate  upon  two  phases  of  experimental  work 
during  the  year.    These  two  phases  are  respectively: 
(1)  continuation  of  research  on  coaxial  cavities  as 
mediums  for  oscillator  control,  utilizing  the  infor- 
mation gained  under  a  previous  project,  and  (2)  in- 
itiation of  studies  of  the  absorption  and  transfer 
characteristics  of  piezoelectric  quartz  crystals  when 
excited  at  very  high  orders  of  mechanical  overtones. 
Three  new  cavities  have  been  designed  during  the 
period  of  this  report.    The  one  to  which  the  most 
attention  has  been  devoted  is  constructed,  in  the 
main,  of  Siupalith,  a  ceramic  material  having  a 
claimed  coefficient  of  expansion  of  zero  p)arts  p>er 
million  per  degree  centigrade.    Another  cavity  was 
constructed  completely  of  brass.    It  was  intended  to 
serve  as  a  convenient  test  vehicle  for  oscillators 
and  for  the  Cavity  Q-Meter  described  below.   TTie 
diird  and  final  cavity  contains  a  silver-plated  brass 
outer  conductor,  a  silver-plated  Vycor  inner  conduc- 
tor, plus  a  compensation  section  designed  to  produce 
a  first  order  correction  for  temperature  effects  on 
frequency,   A  Cavity  Q-Meter  has  been  constructed 
to  permit  studies  of  the  coaxial  cavities  as  passive 
resonators  rather  than  as  active  parts  of  an  oscil- 
lating system.   This  device  features  a  frequency- 
swept  oscillator,  a  variable-frequency  oscillator, 
and  a  band-pass  amplifier. 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,   Atlanta. 
PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  Mc  AND  HIGHER)  by  Vernon  Crawford  and 
Donald  W.  Eraser.    Progress  rept.  no.  2,   1  May- 
1  Aug  53,  on  Contract  DA  36-039-SC-42590.    [1953] 
49p.    11  refs. 
Order  from  LC  mi $3,  30,  ph$7,  80  PB  138  185 

A  temperature-compensated  cavity  using  an  outer 
conductor  of  brass  and  an  inner  conductor  of  silver- 
plated  Pyrex  has  been  constructed  and  has  been  given 
extensive  tests.    This  resonator,  operating  at  a 
frequency  of  300  megacyles,   has  exhibited  an 
average  frequency-versus -temperature  change  d 
about  0.  5  parts  per  milhon  per  degree  centigrade 
over  a  temperature  range  at  seventy  five  degrees 
centigrade,    A  cavity  has  been  constructed  vrfiich 
utilizes  a  ceramic,   Stupxilith,  having  a  claimed  small 
(approximately  zero)  coefficient  of  expansion.    Prob- 
lems arising  during  silver-plating  and  during  final 
assembly  erf  the  completed  resonator  have  been  dis- 
cussed in  detail.    Cavity- controlled  oscillators 
operating  in  the  500  megacycle  range  have  been  con- 
structed and  tested.    In  these  oscillators  the  cavity 
serves  as  a  reactive  element.    Further  investigations 
of  the  high-order  overtone  responses  of  quartz  crys- 
tal resonators  have  shown  that  some  crystals  may  be 
excited  at  overtones  as  high  as  the  fifty-ninth,   and 
that  the  resp»nses  erf  various  crystals  are  virtually 
independent  of  holder  capacitance  and  of  the  Q  of  the 
holder.       (See  also  PB  138  184) 


Hughes  Aircraft  Co. ,  Culver  City.  Calif. 
SILICON  TRANSISTOR,  by  J.  S.  O'Flaherty. 
M.  Cutler  and  others.    Final  rept.  for  1  Nov  53- 
31  Dec  54  on  Contract  DA  36-039- sc-56755,  continua- 
tion of  Contract  DA  36-039- sc-4257 4.    [1955]  71p. 
19  refs.    Rept.  no.  SC-14-F. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  145  192 

Research  and  development  of  silicon  for  semicMi- 
ductor  devices;  and  on  semiconductor  devices -- 
primarily  transistors --employing  silicon.    Improved 
techniques  of  silicon  crystal  growth  and  new  methods 
erf  transistor  fabrication,  together  with  sup>plementary 
studies  of  silicon  chemistry,  silicon  surface  proper- 
ties, and  electrical  characteristics,  are  described. 
(See  also  PB  137  354) 


Johns  Hopkins  U, ,  Baltimore,  Md. 
REPRESENTATION  AND  ANALYSIS  OF  SIGNALS 
PART  UL    SIGNAL  REPRESENTATION  USING 
DIRAC'S  NOTATION,  by  David  C.   Lai.    Rept,  on 
Contracts  AF  19(604)1941  and  Nonr -248(53), 
31  Oct  58,  75p.    21  refs.   AFCRC-TN-58-560; 
AD- 160  869, 
Order  from  LC  mi$4,  50,  ph$12.  30        PB  137  788 

In  this  report,  Dirac's  Notation,  originally  ap>plied 
by  him  to  problems  in  quantum  mechanics,  is 
adopted  and  interpreted  to  provide  a  new  representa- 
tion of  signals.    Based  upcm  the  four  operations  most 
often enccxjntered  in  the  laboratory,  viz.,  sampling, 
time  reversing,  filtering,  and  modulating,  we  in- 
troduce new  compact  symbols  and  operators  to  re- 
pjresent  their  mathematical  counterparts,  viz. , 
sifting,  tilding,  convolution,  and  multiplication.    In 
establishing  any  operation  or  equation,  we  have 
emphasized  the  physical  and  operational  significance 
of  the  mathematics.    The  justification  for  this  for- 
mulation depends,  aside  from  its  internal  consistency, 
upon  its  ability  to  express  compactly  and  concisely 
the  various  experimental  processes  used  in  analyzing 
signals. 


Markite  Co. ,  New  York. 
INVESTIGATION  OF  CONDUCTIVE  PLASTICS  FOR 
USE  IN  BATTERIES,  by  Sidney  A.   Corren  and 
Arnold  S.   Louis,   Quarterly  progress  rept.   no,   12 
(Final)  15  Apr- Aug  57,  on  Contract  DA  36-039-8C- 
64463,   15  Sep  57,  104p,  Rept,  no,   107-12. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  144  917 

Phase  A:  Continuation  of  work  on  improvement  of 
stability,  reproducibility  and  voltage  life  at  130OF  of 
high  voltage  miniature  molded  batteries.  Reported  is 
a  structure  and  a  process  for  making  sealed  multiple 
cell  battery  stacks  by  machine  assembly.  Such  stacks 
with  magnesium  anodes,  conductive  plastic  cathodes 
and  aqueous  electrolyte  exhibit  more  than  200  volts 
per  cubic  inch  after  4  years  of  storage  at  130*^F. 
Phase  B:  A  nickel-cadmium  battery  system  with  con- 
ductive plastic  plates  was  investigated.    Active  bat- 
tery plates  were  made  by  incorjx) rating  active  ma- 
terial in  porous  conductive  plastic.    Characteristics 
of  plates  fabricated  as  continuous  strip  are  described. 
Positive  plates  were  produced  which  yielded  3  ah/cu 
in  and  negative  plates  with  a  capacity  of  6  ah/cu  in 
to  a  1. 0  V  cut-off.    BB403/U  sized  cells  were  made 
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which  yielded  2ahtol.0v£Jta3a  rate.    Progress  is 
reported  in  the  direction  if  ilnproved  cycling  life, 
volumetric  capacity  and  voltage  level  at  high  dis- 
charge rate.  (Author) 


Melpar.  Inc. .  Falls  CSiurcii,  Va. 
RESEARCH  STUDY  OF  THE  CAPABILITIES  AND 
UMITATICWS  OF  CABLE  BURYING  TECHNIQUES 
IN  THE  MILITARY  WIRE  PlANT,  by  W.      Bradley, 
M,  J.  Coatello  and  others.   Pinal  rept.  on  Contract 
DA  36-039-8C-73130.   15  >n  58,   U8p.   112  refs. 
AD- 153  115. 
Order  from  LC  mir.  20,  ph$22.  80  PB  138  218 

The  history  and  development  at  cable  burying  is  re- 
viewed and  recent  military  tests  summarized.  The  re- 
sources required  for  the  conetruction  and  maintenance 
of  military  cable  lines  by  laying  on  the  ground,  install- 
ing aerially,  and  direct  burial  are  developed  from  an 
evaluation  at  available  Information.    An  assumed  basic 
situation  is  described  to  establish  a  basis  for  com- 
paring characteristics  of  the  3  alternative  methods  of 
cable  inistallation.    An  analysis  is  made  of  significant 
factors  affecting  the  choice  ot  installation  method-  The 
relative  importance  of  cable  burying  in  theaters  at 
operations  is  discussed  in  the  light  of  restrictions 
imposed  by  geography  and  the  increased  mobility  of 
operational  units.    The  probable  use  at  cable  in  area 
grid  systems  is  also  examined.    Commercial  experi- 
ence is  examined  for  guidance  in  arriving  at  recom- 
mended techniques  and  procedures  for  military  cable 
burial.    Methods  of  analyses  to  be  employed  by  signal 
otf leers  in  the  field  in  determining  the  optimal  method 
of  ccnstnicticn  d  cable  lines  are  covered.    Means  of 
controlling  burled  cable  and  a  method  of  camouflaging 
a  plow  trace  are  discussed. 


Michigan  U.  Research  Inst.,  Ann  Arbor. 
DETECTION  OF  A  SIGNAL  $PEaFIED  EXACTLY 
WITH  A  NOISY  STORED  REFERENCE  SIGNAL,  by 
T.  G.  Blrdsall.   Rept.  on  Contract  AF  49(638)369. 
Sep  59,  29p.  5  refs.  Technical  repc.  no.  93;  2803- 
1-T;  AFOSR-TN-59-909.         I 
Order  from  LC  ml$2.70,  ph$4.80  PB  144  784 

This  report  treats  the  optimisation  problem  (rf  detect- 
ing the  presence  of  a  signal  in  a  hickground  of  white 
Gaussian  noise,  under  the  reaitriction  that  the  signal 
is  specified  exactly  but  the  receiver  memory  contains 
only  a  noisy  version  of  the  signal .  The  optimum  re- 
ceiver is  specified.  The  performances  of  both  the 
optimum  receiver  and  the  croiscorrelatlon  receiver 
with  a  noisy  memory  are  calculated  and  compared  for 
a  special  case.  (Author) 


Michigan  U.  Research  Inst. ,'  Ann  Arbor. 
STUDIES  IN  RADAR  CROSS  SECTIONS  30.   THE 
THEORY  OF  SCALAR  DIFFRACTION  WITH  APPLI- 
CATION TO  THE  PROLATE  SPHEROID,  by 
R.   K.   Rltt,  appendix  by  N.  D.  Kazarinoff.  Scientific 
rept.  no.  4  on  Contract  AF  19<603)1949,  Aug  58, 
54p.  21  refs.  2591-4-T;  AFCRC-TN-58-351; 
AD- 160  791. 
Order  from  LC  mi$3. 60,  ph$9^  30  PB  137  831 
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It  is  shorn  that  the  inhomogeneous  wave  equation, 
»2u  -  utt-  r  ei^t^  with  prescribed  initial  conditions 


and  subject  to  outer  boundary  conditions  on  a  smooth 
closed  surface,  has  a  solution  of  the  form  v(x,  t)el'*t^ 

and  that  lim  T'i     #    v(x,  t)dt  is  given  by  the  formula 

^*-     6 

0  (x)  -  lim  ^(x,  s),  where  0(x,  s)  is  the  solution  of 
'         s-#o 

y^  ♦  (a'-i8)2  ^'  P,  subject  to  the  same  boundary 
conditions  as  u,  and  which  is  square- Integrable  in 
the  exterior  region.    The  theory  of  analytic  resol- 
vents of  Sims  and  Phillips  is  applied  to  obtain  a  rq>- 
resentatlon  of  the  solution  of  this  equation  as  a  con- 
tour integral. 


Microwave  Lab. ,   Stanford  U. ,  Calif. 
BASIC  MICROWAVE  RESEARCH,  by  M.  Chodorow 
Scientific  rqx.  no.  7,   1  Apr  -  30  June  58,  on  Contract 
AF  19(604)1930.    July  58,   14p.    1  ref.    M.  L.  rept 
no.  528;  AFCRC-TN-58-360;  AD- 160  803. 
Order  from  LC  mi|2.  40.  ph$3.  30  PB  137  862 

Four  projects  are  presently  supported  by  this  contraa 
In  the  electron  velocity  spectrograph  project,  much 
of  the  recent  quarter's  activity  has  been  devoted  to 
improvement  in  the  experimental  equipment.    In  the 
conneaed-ring  structures  project,  work  has  continued 
on  the  design  of  a  traveling-wa  'e  amplifier  which  is 
expected  to  produce  between  25  and  50  kw  peak  power 
output  at  S-band.    In  the  coupl'jd-cavity-theory  projea, 
work  has  continued  on  the  mo-e  detailed  verification 
of  the  equivalent  circuits  which  are  now  being  used. 
The  present  equivalent  circuit  representation  of  the 
clover -leaf  structure  has  succeeded  in  predicting  a 
number  of  the  characteristics  actually  observed  with 
this  circuit.    In  the  electron  gun  studies  oroiect.  the 
original  gun  design  has  been  revised  because  of  cer- 
tain difficulties  which  were  encountered  with  secondary 
emission  and  grid  intercqxion.    (See  also  PB  137  681) 


Microwave  Physics  Lab.,  Sylvania  Electric 
Products,  Inc.,  Mountain  View,  Calif. 
FACTORS  AFFECTING  MICROWAVE  ELECTRICAL 
BREAKDOWN  AND  TRANSMISSION  NEAR  MISSILE 
ANTENNAS,  by  R.  M.  Hill,  A.  J.  Penico  and  others. 
Final  rept.  on  Contract  AF  19(604)3883.  28  Aug  59, 
75p.  24  refs.  AFCRC-TR-59-188. 
Order  from  LC  mi$4.50,  ph$12.30       PB  144  544 

Two  experimental  investigations  have  been  made  into 
intrinsic  properties  of  atmospheric  gases  which  affect 
microwave  transmission.  One  experiment  has  meas-- 
ured  the  electron  collision  frequency  for  electrons  of 
thermal  energy  in  neon,  nitrogen  and  oxygen.  The 
method  depends  upon  a  measurement  of  the  electron- 
cyclotron- resonance  line  width  for  thermal  electrons. 
The  other  experiment  has  been  a  study  of  the  rate  of 
build  up  of  electron  density  associated  with  the  micro- 
wave pulse  breakdown  of  air.  The  experiment  was 
specifically  designed  to  study  attachment  control  in 
the  pressure  region  of  interest  for  missile  antennas. 
A  10  cm  cavity  was  used  with  the  pulsed  breakdown 
field  applied  to  the  TMq^q  mode. 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 
Brooklyn,   N.   Y. 
ELECTRONIC  WARFARE  APPLICATION  OF  MICRO- 
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WAVE  ELECTRONICS,  by  John  W.  E.  Griemsmann. 

Final  rept.  on  Contract  AF  30(602)1650.    7  July  59, 

I22p.    24  refs.    Rept.  R-743-59;  PIB-671;  RADC-TR- 

59-156. 

Order  from  LC  ml$6.  30,  ph$19.  80  PB  144  861 

Strip  line  high  pass  filters  which  can  be  fabricated 
completely  by  photoetching  techniques  have  been 
developed  for  the  frequency  band  from  100  to  1000 
Mc/  sec.    The  short  circuited  terminations  for  the 
shunt  lines  used  in  earlier  designs  have  been  elimi- 
nated by  the  use  of  wide  band  open  circuited  shunt  in- 
duaive  structures.    Series  overlap  capwicitors  were 
avoided  by  employing  an  alternative  design  procedure 
to  yield  a  struaure  containing  only  transmission  line 
sections.    A  narrow  band  bandpass  filter  employing 
coupled  lengths  of  line  to  simulate  the  behavior  of 
series  inductors  appears  to  exhibit  desireable 
electrical  and  mechanical  properties  in  the  frequency 
range  below  1000  Mc/sec.    A  savings  in  the  overall 
size  of  the  filter  can  be  effected  by  coupling  succes- 
sive filter  sections  of  this  type  through  series  capaci- 
tors.  Other  types  of  bandpass  filters  for  the  fre- 
quency band  from  50  to  1000  Mc/sec.    have  also  been 
considered.    These  include  quarter  wave  coupled 
cavity  types  of  filters  and  conventional  strip  line 
filter  structures  in  low  characteristic  impedance 
lines. 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,   N.  Y. 

OPTIMUM  TWO- TERMINAL  INTERSTAGE  DESIGN 
FOR  HIGH-FREQUENCY  TRANSISTOR  AMPLIFIER. 
by  W.  H.  Ku  and  H.  J.  Carlin.    Rept.  on  Contract  Nonr- 
839(05).    13  Feb  59,  64p.  5  refs.    Rept.  no.  R-679-58; 
PIB-607. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  144  821 

The  design  of  optimum  two-terminal  Interstage  is 
treated.    In  transistor  feedback  amplifier  design,  the 
most  satisfactory  interstage  networks  are  two-terminal 
structures.    For  high-frequency  transistors  in  cas- 
cade, we  can  consider  the  equivalent  network  to  con- 
sist a  shunt  resistance- capacitance  load  in  parallel 
with  the  two- terminal  interstage  structure.    The  prob- 
lem is  to  design  a  coupling  network  to  obtain  maximum 
gain -bandwidth  product  consistent  with  physical  real- 
izability  ccxiditions  of  a  two-terminal  structure  for  the 
prescribed  shunt  R-C  load.    The  theoretical  limita- 
tions on  the  performance  of  the  optimum  two- terminal 
interstage  are  examined  and  three  basic  methods  of 
design  are  given.    It  is  concluded  that  the  optimum 
gain -bandwidth  of  a  two-terminal  interstage  is  re- 
duced by  the  presence  of  the  shunt  resistive  element. 
Optimum  gain -bandwidth  characteristics  are  deduced 
«nd  used  to  determine  the  shunt  equalizer  network. 
(Author) 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,   N.  Y. 

VARIABLE  PARAMETER  DELAY  LINES,  by 
C_Aaronson.    Rept.  on  Contract  Nonr-839(05). 
^Mar  59,  78p.   10  refs.    Research  rept.   R-720-59- 
PIB-648. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  145  149 

^s  report  is  concerned  with  a  study  erf  the  delay 
properties  of  networks  containing  several  variable 


parameters.    The  effect  of  a  parameter  change  on  the 
delay  function  of  the  network  yields  Information  that 
aids  in  the  synthesis  of  high  order  variable  delay 
lines.    The  Bridged- T  network  is  used  as  a  prototype 
section  in  this  investigation. 


Minneapolis  -Honeywell  [Regulator  Co. , 

FhiladeljAia,  Pa.] 
DEVELOPMENT  AND   CONSTRUCTION  OF  MILI- 
TARY TYPE  CRYSTAL  OVENS,  by  E.  Siitzer  and 
R.   Strong.    Quarterly  progress  r^t.  no.  1  for 
1  June-1  Sep  55  on  Contraa  DA  36-039- sc-64622. 
[1955]   26p.   B.  I.  rept.  no.  9203-2. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  145  222 

The  coexistence  of  the  solid,  liquid,  and  vapor 
phases  of  a  substance,  or  the  coexistence  of  only  the 
solid  and  liquid  phases  under  conditions  of  approxi- 
mately constant  pressure,  insures  the  constancy  of 
the  temperature  over  wide  ranges  of  heat  exchange 
with  the  surroundings.   A  constant  temperature  oven 
can  be  designed  which  takes  advantage  of  this  type  of 
thermal  ballast. 


Minneapolis -Honeywell  [R^ulator  Co.,  Philadelphia, 

Pa.] 
DEVELOPMENT  AND  CONSTRUCTION  OF 
MILITARY  TYPE  CRYSTAL  OVENS,  by  E.  Siltzer 
and  R.  Strong.    Quarterly  progress  rept.  no.  2, 
1  Sep- L  Dec  55,  on  Contraa  DA  36-039- sc-64622. 
[1955]  25p.    B.  L  rept.  no.  9203-3. 
Order  from  LC  mi$2. 7a  phH  80  PB  145  223 

Designs  are  discussed  for  ovens  which  are  based  on 
a  solid-liquid  system.    The  change  in  volume  on  phase 
change  is  deteaed  by  a  bellows  which  operates  a 
micros  witch.    The  Class  A  oven  is  based  on  the  use 
of  the  triple  point  temperature.    The  aauating 
mechanism  is  a  float  connected  to  a  bellows  whose 
movement  controls  the  heater  simply  through  a 
micros  witch.    (See  also  PB  145  222) 


Minneapolis -Honeywell  [Regulator  Co. , 

Philadelphia,  Pa.] 
DEVELOPMENT  AND  CONSTRUCTION  OF  MILI- 
TARY TYPE  CRYSTAL  OVENS,  by  E.  Snitzer  and 
R.  Strong.  Quarterly  progress  rept.  no.  3,  1  Dec  55- 
29  Feb  56,  on  Contract  DA  36-039-sc-64622.  [1956] 
17p.  B.  I.  rept.  no.  9203-4. 
Order  from  LC  mi$ 2.40,  ph$ 3. 30  PB  145  224 

Preparation  of  pure  para-dibromobenzene.  The 
Class  "B"  oven  designed  for  the  HC-13  crystal  holder 
was  filled.  The  other  Class  "B"  oven  is  in  the 
process  of  being  assembled.  The  detailed  drawings 
on  the  Class  "C"  ovens  were  completed.  (See  also 
PB  145  223) 


Minneapolis -Honeywell  [Regulator  Co. , 

Philadelphia,  Pa.] 
DEVELOPMENT  AND  CONSTRUCTION  OF  MIU- 
TARY  TYPE  CRYSTAL  OVENS,  by  R.  C.  Whitehead 
and  R .  K .  Strong .  Final  rept .  for  1  June  55- 1  Oct  56 
on  Contract  DA  36-039- sc-64622.  [1956]  33p.  B.  1. 
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repc.  no.  9203-6. 
Order  from  LC  mi$3.(X), 


^6.30 


PB  145  225 


Thtee  classes  of  crystal  ovens  were  built  utilizing 
paradibromobenzene  at  its  melting  temperature  of 
87.36°C  as  the  thermos wtic  material.   In  this  report 
the  design  construction  an'^  filling  are  discussed.* 
The  Class  B  and  C  ovens  Were  within  the  tempera- 
ture stability  specification.  The  Class  A  ovens  did 
not  operate  satisfactorily.  (See  also  PB  145  224) 


National  Bureau  at  Standards,  Boulder,  Colo. 
APPLICATION  OF  RF  MICROPOTENTIOMETERS 
FOR  CALIBRATION  OF  SlCNAi.  GENERATORS  TO 
1000  Mc,  by  L.  F.  Behrent^  Jan  60,   19p.    2  refs. 
Technical  note  no.  37. 
Order  from  OTS  $0.  50  PB  151  396 

With  the  RF  Micropotention^eter,  signal  generator 
output  voltage  can  be  calibrated  to  1000  Mc  simply 
and  accurately  if  the  proceciires  outlined  in  this 
paper  are  carefully  followed.   The  sources  of  error 
are  discussed  and  methods  for  minimizing  or  elimi- 
nating them  are  described.    Topics  discussed  include: 
rf  shielding,  selection  of  a  suitable  rf  detector,  im- 
pedance matching  and  the  proper  selection  of  voltage 
reference  planes.    (Author) 


Naval  Ordnance  Lab.  ,  Corona,  Calif 
MAGNETIC  RING  TELEMBTER  DEVELOPMENT,  by 
M.  G.  Pawley  and  T.  B.  Jack$on.    Feb  54,  declassified 
17  June  54,  27p.    NOL  -  CORONA  rept.   110. 
Order  from  LC  mi^.  70,  pl»$4.  80  PB  144  747 

The  Magnetic  Ring  Telemeter  is  a  multichannel  pulse 
positiOTi  modulated  telemetetr  that  utilizes  small  satu- 
rable reactors  in  place  of  vacuum  tubes  in  the  ring 
counter  chains  required  in  ijie  transmitter  premodu- 
lator  to  affect  time  division  for  the  several  channel 
pulses.   A  magnetic  ring  counter  chain  is  also  used  in 
the  receiver  decoder  for  se|>arating  the  channel  pulses 
prior  to  recording  of  the  transmitted  intelligence.  The 
development  of  the  Magnetic  Ring  Telemeter  was  initi- 
ated for  the  purpose  d  providing  a  telemeter  with  in- 
creased intelligence- handling  capabilities.    The  size 
was  to  be  kept  at  a  minimum  and  the  reliability  in- 
I  creased  over  former  models  by  utilization  of  new 

J  techniques.    The  development  has  been  reported  peri- 

odically in  the  PETREL  profress  reports.    A  general 
description  was  presented  at  the  3rd  National  Teleme- 
tering Symposium  sponsore<l  by  the  Research  and 
Development  Board  at  Patri<tk  Air  Force  Base.  Florida, 
March  17.  1953. 


Naval  Ordnance  Lab. ,  Coibna,  Calif. 
VHF  MULTIPLE-SLOT  FD^-TYPE  AND 
MICROWAVE  DIELECTRIC!  ROD  ANTENNA 
ASSEMBLY,  by  D.  E.   Rowe,  Ivan  Rainwater,  and 

26p.    2  refs.    NOLC  rept. 


D.  A.  Schriner.    31  Aug  59, 

467;  NAVORD  rept.  5966. 

Order  from  LC  mi$2,  70,  pt^$4.  80 


PB  144  942 


The  Naval  Ordnance  Labca-atory  Corona  has  devel- 
oped a  fin-type  multiple-anttnna  structure  for 
mamting  on  a  supersonic  racket  sled.    It  provides 
four  slot  antennas  for  simultaneous  signal  trans- 


mission on  four  telemeter  channels  without  mutual 
interference  and  a  dielectric  rod  X-band  antenna  for 
receipt  d  command  signals.    The  antenna  assembly 
has  given  satisfactory  performance  under  severe 
rocket-sled  service  conditions  in  the  transmitting 
range  of  215  to  235  Mc.    It  is  believed  that  the  design 
can  be  adapted  to  fulfill  other  special  antenna  require- 
ments.   (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
FUZING  APPLICATION  OF  THE  FOUR- LAYER 
DIODE,  by  Duane  J.  Russell.    15  Sep  59.   33p.   3  refs. 
NOTS  TP-2317;  NAVORD  rept.  6587;  AD-228  825. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  986 

A  new  semiconductor  device  called  the  Shockley  Four- 
Layer  Diode  has  appeared  recently  on  the  market.    Its 
electrical  characteristics  make  the  device  of  special 
interest  for  application  to  fuzing  systems  since  it  can 
perform  both  the  operations  of  timing  and  energy 
switching.    Energies  ct  up  to  one  million  ergs  can  be 
switched  using  units  with  higher  breakover  voltages. 
A  limited  testing  program  indicated  that  the  useful- 
ness of  the  four-layer  diode  as  a  timer  would  probably 
be  restricted  by  its  temperature  sensitivity.  Testing 
programs  also  indicate  that  the  diode  can  withstand  at 
least  10_£  vibration  near  its  resonant  frequency  and  a 
steady  acceleration  of  at  least  9.  000 j^.    (Author) 


Naval  Research  Lab.  ,  Washington,  D.  C. 
RADAR  TARGET  ANGULAR  SQNTILLATICN    IN 
TRACKING  AND  GUIDANCE  SYSTEMS  BASED  CM 
ECHO  SIGNAL  PHASE  FRONT  DISTORTION,  by 
D.  D.  Howard.  Interim  rept.  23  Dec  59,   12p. 
8  refs.   NRL  rept.  5430. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  143  942 

The  slope  of  the  echo  signal  phase  front  from  a  finite- 
size  complex  target  is  identical  to  the  angular  error 
caused  in  tracking  radars  by  target  angle  noise. 
Thus,  the  target  angle  noise  is  contained  in  the  echo 
signal  as  a  distortion  of  the  phase  front.  This  new 
concept  aids  in  visualizing  the  source  of  target  angle 
noise  and  in  assessing,  in  gaieral,  the  effects  of 
target  angular  scintillation  or  target  angle  noise  on 
any  target  locating  device.   As  an  example,  identical 
errors  in  target  location  also  occur  in  a  search 
radar.  (Author^ 


Naval  Research  Lab.  ,  Washington,  D.  C. 
THERMOELECTRICITY,  by  H.   E.  Stauss.  Status 
rept.  no.   1,  Feb  59,   124p.  NRL  Memo  rept.  901. 
Order  from  LC  mi$9.  90,  ph$34.  80  PB  145  601 

New  materials  and  new  methods  of  prejjaration  indi- 
cate that  a  survey  of  thermoelectricity  at  this  time 
is  desirable  and  hold  out  promise  that  the  develop- 
ment of  practical  thermoelectric  generators  is  pos- 
sible.   Practical  applications  of  Peltier  cooling  is 
already  a  fact.    Overall  efficiencies  of  20%  to  35% 
appear  to  be  within  the  realm  of  possibility.    There 
is  a  high  probability  that  the  figure  of  20%  can  be 
achieved.    Actual  work  on  new  materials  for  genera- 
tors has  hardly  been  started  in  this  country.    Inten- 
sive efforts  have  been  made  to  derive  guide  lines  for 
materials" development.    From  the  strictly  experi- 
mental side,  several  types  of  materials  have  shown 
promise. 


Naval  Research  Lab. ,  Washington,  D.  C. 
THERMOELECTRICITY,  by  H.   E.  Stauss.  Status 
rept.  no.  2,  June  59,  56p.  Memo.   rept.  940. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  145  602 

In  this  repon  the  material  presented  consists  erf:  (1) 
the  power  to  weight  ratios  of  several  thermoelectric 
generators,  (2)  the  characteristics  of  thermoele- 
ments cooled  by  radiation.  (3)  the  effect  of  increas- 
ing temperature  upon  efficiency.  (4)  materials  data, 
and  (5)  changes  and  corrections  in  contracts.    (See 
alsoPB  145  601) 


Naval  Research  Lab.  ,  Washington,  D.   C. 
THERMOELECTRICITY,  by  H.   E.  Stauss.  Status 
rept.  no.  3,  Dec  59,  75p.   16  refs.  Memo.   rept.  969. 
Order  from  LC  miH  50,  ph$12.  30  PB  145  603 

TTie  progress  on  development  of  new  materials  is 
encouraging  up  to  intermediate  temperature  levels. 
No  results  have  yet  been  obtained  from  the  small, 
early  efforts  to  develop  high  temperature  materials. 
Design  and  construction  of  the  several  generators  on 
order  is  reported  to  be  on  schedule  with  no  particular 
problems  arising  that  were  not  anticipated.    More 
efforts  are  now  directed  toward  materials  that  will 
diffuse  into  the  semiconductor  with  a  minimum 
deterioration  to  the  thermoelectric  prc^rties.    In- 
terest in  nuclear  powered  thermoelectric  generators 
is  becoming  more  widespread,  and  effons  to  explore 
material  behavior  in  high  energy  environments  are 
just  starting.    The  materials  data  presented  includes 
information  of  unusual  interest  on  encapsulated  ma- 
terials.   The  results  show  the  possibility  of  operating 
efficiently  at  appreciably  higher  temperatures  than 
measurements  have  shown  on  material  not  enclosed. 
A  review  of  Russian  progress  on  thermoelectricity 
is  presented  as  an  Appendix.    (See  also  PB  145  602) 


New  York  U.  Coll.  al  Engineering,  N.  Y. 
AIR  TRANSPORTABLE  SHELTER  FOR  GROUND 
ELECTRONIC  EQUIPMENT,  by  William  D.  Murray. 
Alan  M.  Nathan,  and  Harold  Gussaroff.    Rept.  on 
Contract  AF  30(602)205.    15  May  54,   129p.  51  refs. 
Technical  rept.   222.05;  RADC-TR-54-69; 
AD- 43  896. 
Order  from  LC  mi$6.  30,  ph$I9.  80  PB  145  607 

Analytical  and  experimental  studies  produced  a 
shelter  consisting  of  a  structural  framework  with 
aluminum  faced  sandwich  panels  serving  as  walls, 
floors,  and  ceiling.    Included  are  an  air  conditioning 
system,  means  for  electronic  shielding,  and  a 
mechanism  for  lifting  the  assembled  shelter  into  or 
out  of  a  flat  bed  truck  or  C-119  aircraft. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
TRANSIENT  RESPONSE  AS  A  DESIGN  CRITERION 
FOR  STABILIZATION  OF  FEEDBACK  AMPLIFIERS, 
by  J .  H .  Mulligan ,  Jr .  Rept .  on  Contract 
AF  49(638)586.  Sep  59,  30p.  9  refs.  Technical  rept. 
<00-5;  AFOSR-TN-59-1075. 
Order  from  LC  mi$2.70.  ph$4.80  PB  144  770 

A  design  criterion  for  use  In  the  stabilization  of 
feedback  amplifiers  is  discussed  which  is  concerned 


directly  with  pole  locations  and  with  a  feature  of  the 
transient  response.  The  criterion  is  the  relative 
damping  of  the  amplifier  step-functicMi  response,  i.e., 
the  ratio  of  the  deviations  from  unity  in  the  normalized 
time  response  at  two  successive  extreme  values.  Use 
of  the  proposed  criterion  in  conjunction  with  a  domi- 
nant term  approximation  to  the  transient  response  to 
formulate  design  equations  for  representative  tran- 
sistor and  vacuum  tube  amplifier  stages  is  demon- 
strated. Transient  response  curves  for  a  particular 
design  using  various  values  at  mid-band  loop  gain 
illustrate  the  effect  of  parameter  changes  on  the 
stabilization  design  parameter.  (Author) 


Office  of  Scientific  Research  and  Development. 

Div.  6. 
RECOGNITION  OF  UNDERWATER  SOUNDS    Sum- 
mary technical  rept.  vol.  9  on  [Contract  OEMsr-1130] 
1946,  declassified  23  Apr  58.    291p.   185  refs 
AD- 200  787. 
Order  from  LC  miJU.  10,  ph$45.  60        PB  145  086 

Contents:  s 

The  ear  and  hearing 

Structure  of  the  ear 

Behavior  of  the  ear 
Listening 

Characteristics  erf  target  sounds  and  noise  back- 
ground 
Laboratory  measurements  on  masking  of  target 

sounds 
Field  measurements  on  masking  of  target  sounds 

Summary  of  listening  studies 
Echo  ranging 

Characteristics  of  echoes  and  reverberation 

Noise  masking  of  echoes 

Reverberation  masking  of  signals  without  doppler 

Reverberation  masking  of  signals  with  d(^)pler 

Summary  of  echo  studies 


Office  of  Scientific  Research  and  Development. 

Dtv.  14. 
SUPERSONIC  DELAY  LINES,  by  Herbert  Shapiro 
(Radiation  Lab. ,  Mass.  Inst,  of  Tech. ).    Rept.  on 
Contract  OEMsr-262.    15  Mar  46,  declassified.    46p. 
2  refs.    Radiation  Lab.  rept    850. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  137  822 

The  structural  features  of  supersonic  delay  lines, 
together  with  some  investigations  bearing  on  their 
acoustic  and  electrical  properties,  are  described. 
The  lines  were  designed  specifically  for  laboratory 
use  as  signal  storage  devices  for  an  MTI  (Movii^ 
Target  Indication)  system  and  have  delays  of  the 
order  of  0.5  to  1.6  milliseconds.   (Author) 


Radio  Corp.  of  America,  Camden,  N.J. 
STUDY  OF  AGING  EFFECTS  ON  MIUTARY 
PLATED  CRYSTAL  UNITS,  by  E.  M.  Washburn. 
Quanerly  progress  rept.  no.  2,  1  May-31  July  53, 
on  Contract  DA  36-039-sc-42670.  [1953]  29p. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  195 

See  PB  145  194. 


507 


506 


Radio  Corp.  of  America,  Camden,  N.J. 
STUDY  OF  AGING  EFFECTS  ON  MILITARY 
PLATED  CRYSTAL  UNITS,  by  E.  M.  Washburn. 
Quarterly  progress  rept.  no.  3,  1  Aug-31  Oct  53,  on 
Contract  DA  36-039-SC-42670.  [1953]  90p. 
Order  from  LC  mi$4.80,  pW13.80  PB  145  196 

The  aging  curves  of  seventy  crystal  units  have  re- 
vealed three  important  characteristics  .  Heavily  con- 
toured 1000  Kc  AT-cut  units  show  a  positive  fre- 
quency shift  followed  by  a  stabilization.  Third  over- 
tone 50  Mc  plated  crystals  are  negatively  at  a  rapid 
rate  with  no  indication  of  stabilization.   There  is  very 
low  aging  of  both  fundamental   10  Mc  and  fifth  over- 
tone 50  Mc  units  wherein  the  c,uanz  plates  had  been 
polished  by  optical  methods.  (See  also  PB  145  195) 


Radio  Corp.  of  America,  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  MILITARY 
PLATED  CRYSTAL  UNITS,  by  E.  M.  Washburn. 
Quarterly  progress  rept.  no.  4,  1  Nov  53-31  Jan  54, 
on  Contract  DA  36-039-sc-42670.  [1954]  135p. 
Order  from  LC  mi$6.90,  pk$21.30  PB  145  197 

ft 

Factors  of  evacuation,  gas  filling  and  sealing  are  of 
paramount  significance  in  achieving  low  aging  crystal 
units .  The  individual  aging  curves  of  105  units  are 
presented.  (See  also  PB  14^  196) 


Radio  Corp.  erf  America,  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  MILITARY 
PLATED  CRYSTAL  UNITS,,  by  E.  M.  Washburn. 
Quarterly  progress  rept.  n<).  5,   1  Feb-30  Apr  54, 
on  Contract  DA  36-039- sc -42670.    [1954]   147p. 
Order  from  LC  ml$7.  20,  pi|$22. 80  PB  145  198 

lUs  report  shows  the  aging  characteristics  of  103 
crystal  units,   llie  gold  evaporation  plating  p>roblem 
has  been  resolved.    The  two  most  important  factors 
in  obtaining  the  required  adbesion  are  freedom  from 
crystal  surface  contaimination  and  infra-red  heating 
d  the  quartz  plates  to  a  temperature  between  300% 
and  4O0°C  before  plating.    (See  also  PB  145  197) 

Radio  Corp.  at  America,  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  MILITARY 
PLATED  CRYSTAL  UNITS,  by  E.  M.  Washburn. 
Quarterly  progress  rept.  no.  6,  1  May-31  July  54,  on 
Contract  DA  36-039- sc -42670.    [1954]   125p. 
Order  from  LC  mi$6.  3a  P*$19. 80         PB  145  199 

This  report  contains  actual  aging  curves  for  more 
than  125  units,  with  a  brief  description  of  the  aging 
characteristics  of  each  group.    (See  also  re  145  198) 


Radio  Corp.  at  America,  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  MIUTARY 
PLATED  CRYSTAL  UNITS,  by  E.  M.  Washburn. 
Quarterly  progress  rept.  nO.  7,  1  Aug-31  Oct  54,  on 
Contract  DA  36-039 -sc -426170.    [1954]    I65p. 
Order  from  LC  mi$7.  80.  pk$25. 80  PB  145  200 

There  appear  to  be  three  phases  of  aging  effects. 
The  initial  deviation  in  tre<pency  experienced  by  the 
majority  ai  units  is  durii^  the  first  month  after 


fabrication.   The  second  phase  covers  a  period  of 
about  six  months  and  is  characterized  by  a  tendency 
towards  frequency  stabilization.    The  third  phase  is  a 
retarded  effect,  not  greatly  influencing  crystal  unit 
performance  until  six  or  seven  months  after  fabrica- 
tion and  exposure  to  an  elevated  temperature  such  as 
•♦•750c.    Latest  techniques  in  lapping,  etching,  plating 
and  mounting  at  the  crystal  units  currently  being 
produced.    (See  also  PB  145  199) 


Radio  Corp.  of  An^erica,  Somerville,  N.J. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  DEVICE  1, 
by  J.  E.  Wright  and  P.  A.  Wemett.  Quanerly  rept. 
no.  2,  1  Nov  57-31  Jan  58,  on  Contract  DA  36-039- 
sc-72709.  1  Apr  58,  22p.  AD- 160  634. 
Order  from  LC  mi$2.70,  ph$4.80  PB  138  053 

Both  p-n-£  and  n-£-n  versions  of  device  1  are  be- 
ing developed  to  meet  Spec  MIL-T-  19500A .  Both 
versions  are  being  fabricated. 


Radio  Receptor  Co . ,  Inc . ,  Brooklyn ,  N .  Y . 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SILICON 
JUNCTION  CRYSTAL  DIODES,  by  WiUiam  E.  Hard- 
ing and  Melvin  Klein .   Final  engineering  rept .  on  Con- 
tract DA  36-039-SC-70264.  [1958]  225p.  AD-161  315. 
Order  from  LC  mi$9.90,  ph$24.80       PB  138  096 

The  developmental  history,  design,  ccmst ruction, 
electrical  characteristics ,  and  pilot  line  manufactur- 
ing process  are  discussed  for  the  1N658  glass- 
encapsulated.  Si  junction  diode.  TTie  diode  has  high 
forward  conductance,  fast  reverse  recovery,  and  low 
leakage  at  room  and  elevated  temperatures  .  The  basic 
rectifying  structure  is  a  g-n-n-»- assembly  consisting 
of  an  n-type  Si  die  with  an  Al  wire  alloyed  to  one  sur- 
face to  form  the  g-n  junction;  an  Sb-doped  Au  disk  is 
alloyed  to  the  opposite  side  to  form  the  n-n  i-junction. 
External  connections  consist  of  a  Dumet  lead  spot 
welded  to  the  Al  wire  and  a  Dumet  lead  soldered  to  a 
Kovar  disk.  The  leads  are  hermetically  sealed  in  a 
glass  capsule  which  is  evacuated.  A  pilot  production 
yield  of  25%  was  obtained  for  the  diode .  (See  also 
PB  132  079) 


Raytheon  Mfg.  Co.  .  Newton,  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  TRANSIS- 
TORS AND  AUTOMATIC  MACHINERY  FOR  THEIR 
MANUFACTURE,   by  Frank  M.  Dukat  and  George 
Freedman.    Quarterly  rept.  no.  9,  28  Mar-28  June  57, 
on  Contract  DA  36-039- sc-66038.    [1957]  72p. 
AD- 159  993. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  138  050 

The  stability  resulting  from  packaging  processes  was 
investigated.    The  use  of  SR-98  base  coat  required 
DC-4  silicone  grease  or  other  protective  processing 
to  eliminate  the  collector  diode  current  (Ico)  and  the 
floating  potential  (Vjf)  problems  encountered  in  envi- 
ronmental testing.    Exhausting  of  the  weld  gases  and 
solder  sealing  in  a  nitrogen  atmosphere  did  not  re- 
duce the  Ico  problem.    The  change  from  the  type  E  to 
the  type  30  package  in  itself  produced  no  significant 
change  in  in-line  yields.    T\vo  package  processing  ex- 
periment^ showed  that  if  no  base  coat,  or  silicone 
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grease  or  oil  is  used,  high  in-line  rejection  levels 
occur  for  Ico  and  Vif.    Units  packaged  with  50%  SR-98 
base  coat  and  DC-4  silicone  grease  applied  around  the 
unit  resulted  in  the  highest  in-line  yields  coupled  with 
the  best  over-all  stability.    (See  also  PB  138  094) 


Research  Lab.  of  Electronics,  Mass.   Inst,  of 

Tech. ,  Cambridge. 
NEW  METHOD  OF  MEASURING  THE  NOISE 
PARAMETERS  OF  THE  ELECTRON  BEAM,    ESPE- 
CIALLY THE  CORRELATION  BETWEEN  ITS 
VELOCITY  AND  CURRENT  FLUCTUATIONS    by 
Shigebumi  Saito.    Rept.  on  Contract  DA  36-039- sc- 
64637.    22  Aug  57,  52p.  8  refs.   Technical  rept 
DO.  333;  AD- 201  537. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  145  132 

The  noise  figure  of  a  microwave  beam  amplifier  has 
a  lower  limit  that  depends  entirely  upon  the  noise 
process  in  the  electron  gun  at  and  near  the  potential 
minimum.    This  report  is  chiefly  concerned  with  the 
theory  and  experimental  results  of  a  new  method  of 
measuring  the  noise  parameters  of  the  electron  beam, 
especially  the  correlation  between  its  velocity  and 
current  fluctuations,   by  using  a  selective  beam 
coupler  that  has  properties  similar  to  the  conven- 
tional microwave  directional  coupler.    The  value  of 
the  correlation  coefficient  of  the  velocity  and  current 
fluctuations  was  found  to  be  from  0.  2  to  0.  35  in  the 
space-charge- limited  region  and  zero,  or  slightly 
negative,   in  the  temperature- limited  region.    The 
probable  error  of  this  measuring  method  is  discussed 
by  taking  account  of  the  residual  selectivity  of  the 
selective  beam  coupler,  the  effect  of  the  pickup 
cavities  upon  the  beam,   the  thermal  noise  from  these 
cavities,  and  the  higher-order  modes. 


Research  Lab.  of  Electronics,  Mass.  Inst,  of 

Tech. ,  Cambridge. 
A  STUDY  OF  ASYNCHRONOUS  LOGICAL  FEED- 
BACK NETWORKS,  by  Stephen  H.  Unger.    Doctoral 
thesis.    Rept.  on  Contract  DA  36-039- sc- 64637. 
26  April  57,  47p.   13  refs.    Technical  rept.  no.  320; 
AD-150  502. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  436 

The  systems  considered  are  asynchronous,  dc-level, 
sequential  switching  circuits;  that  is,  there  are  no 
clock  pulses,  and  the  signals  are  represented,  not  by 
pulses,  but  by  variables  that  can  assume  values  in 
either  of  two  nonoverlapping  ranges.    The  analysis  of 
these  circuits  is  discussed,  with  emphasis  on  the 
problem  of  choosing  state  variables.    A  relationship 
has  been  established  between  the  number  of  rows  of  a 
reduced  flow  matrix  and  the  feedback  index  of  the 
associated  circuit  and,  furthermore,  the  need  for 
amplification  around  each  feedback  loop  has  been 
proved.    The  major  portion  of  the  research  is  devoted 
to  a  study  of  the  effects  of  stray  delays  on  the  opera- 
tion of  sequential  switching  circuits. 


Research  Lab.  of  Electronics,  Mass.  Inst,  of 

Tech. ,  Cambridge. 
THEORY  OF  LCW- DISTORTION  TRANSMISSION  OF 
FM  SIGNALS  THROUGH  LINEAR  SYSTEMS,  by 
Elie  J.  Baghdady.  Rept.  on  Contract  DA  36-039-sc- 


64637.  30  July  57,  50p.   10  refs.  Technical  rept.   332 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  340 

The  convergence  properties  of  the  Carson  and  Fry 
and  of  the  van  der  Pol-Stumpers  expansions  for  the 
complex  amplitude  of  the  steady- state  response  of  a 
filter  to  an  FM  excitation  are  discussed.   The  theory 
of  quasi- stationary  analysis  and  of  FM-to-AM  con- 
version with  low  distortion  is  presented.   The  use  of 
Taylor's  formula  leads  to  error  estimates  and  to  a 
simple  condition  that  specifies  an  uj^er  bound  on  the 
error  incurred  in  restricting  the  solution  to  the 
quasi- stationary  term  (the  instantaneous-frequency 
method).  A  sluggishness  ratio  and  an  index  of  stiff- 
ness are  defined  for  filters  whose  system  functions 
have  poles  only  in  the  left  half-plane.  Sluggishness 
ratios  and  indices  are  given  for  various  filters  of 
wide  practical  interest. 


Sage  Labs.,  Inc.,   WeUesley,  Mass. 
INVESnCATION  INTO  THE  DESIGN  OF  ROTA- 
TING MECHANICAL  PHASE  SHIFTING  DEVICES, 
by  Jay  J.  Chacran  and  Theodore  S.  Saad.    Final  rept 
on  Contract  AF  19(604)  1844.    31  Dec  58,  51p. 
AFCRC-TR-59-156;  AD-216  764. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  301 

The  advent  of  more  complicated  antenna  systems  has 
lead  to  the  need  for  various  components  that  make 
such  systems  practical.   One  of  these  components,  a 
continuous  phase  shifter,  is  described.    This  phase 
shifter  operates  over  the  400-  to  440- mc  band  with 
VSWR^.  13,  insertion  loss'SO.  8  db,  rotational 
variation S.O.  3  db,  and  deviation  from  phase  linearitv 
.^+    7.0  to -30.  ' 


Stanford  Electronics  Labs.  ,  Stanford  U. ,  Calif. 
A  CLASS  OF  SYSTEMATIC  CODES  FOR  NON- 
INDEPENDENT  ERRORS,  by  N.   M.  Abramscn. 
Technical  rept.   no.  51  on  Contract  Nonr-225(24). 
30  Dec  58,  35p.  9  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  933 

A  class  of  systematic  codes  has  been  obtained  which 
will  correct  all  single  errors  and  all  double  errors 
wHch  occur  in  adjacent  digits.  These  codes  use 
significantly  fewer  checking  digits  than  codes  which 
correct  all  double  errors.  In  addition,  because  of 
inherent  regularities  in  their  structure,  these  codes 
may  be  instrumented  in  a  strikingly  simple  fashion. 
(Author) 


Stanford  Electronics  Lab. ,   Stanford  U. ,  Calif. 
AN  INVESTIGATION  OF  THE  MAC3^ETR0N  AMPLI- 
FIER, by  B.  A.  Wightman.    Technical  rept.  no.  52 
on  Contract  Nonr -225(24).    9  Feb  59,  99p.    32  refs. 
AD-211  869. 
Order  from  LC  mi$5.  40,  ph$15. 30  PB  144  812 

The  magnetron  amplifier  is  investigated  because  of 
its  promise  of  efficiencies  in  excess  of  fifty  percent. 
Two  problems  are  dealt  with:  an  analytical  investi- 
gation of  the  interaction  at  smaU  signal  levels,  and 
an  experimental  effort  to  adapt  the  zig-zag  line  for 
the  higher  power  requirements  in  the  magnetron 
amplifier.    The  model  for  the  space-charge  effects 
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postulated  by  HetEner  and  Uaotoro  Is  inserted  into  the 
Pierce  analysis  erf  the  magnetron  amplifier.   The 
result  includes  a  determinaatal  equation  for  the 
space-charge-wave  interaction  which  is  the  same  as 
Gould's,  but  the  analysis  embraces  all  interaaiohs. 
These  interactions  are  examined  with  respect  to  the 
energy  exchange  between  beam  and  circuit  in  order  to 
determine  which  interaction!  are  useful.   The  selec- 
tion at  a  slow-wave  circuit  tor  the  magnetron 
amplifier  is  discussed,  and  the  zig-zag  line  is  chosen 
for  its  low  dispersion.  This  circuit  was  adapted  for 
higher  powers  by  mounting  on  a  ceramic  a(  high 
thermal  cooduaivity  which  was  undercut  to  minimize 
dielectric  loading.    The  circuit  thermal  capacity  was 
satisfactory,  but  the  effect  at  the  undercutting  was 
not  as  great  as  anticipated.    The  coupling 
impedance  was  reduced  and  the  attenuation  increased 
excessively  for  a  high -efficiency  application.    An  ex- 
perimental amplifier  using  this  circuit  had  an  effi- 
ciency of  only  twelve  perceni.    (Author) 


Stanford  Electronics  Labs.  ,   Stanford  U. ,  Calif. 
PHYSICAL  PRINCIPLES  OF  AVALANCHE  TRANSIS- 
TOR PULSE  CIRCUITS,   by  D-  J.  Hamilton.  J.  Gibbons 
and  W.  Shockley.    Technical  rept.  no.  53  on  Contract 
Nonr-225(24).    17  Feb  59,   2ip.  6  refs. 
Order  from  LC  miJ2.  70,  ph|4.  80  PB  144  811 

A  simple  physical  theory  is  developed  which  permits 
a  calculation  of  the  significatit  points  of  avalanche 
transistor  transient  behavior.    A  model  for  the  tran- 
sistor is  defined  in  terms  of  charge  variables  and  the 
physical  parameters  of  the  device.    The  transient  per- 
formance of  the  model  is  calculated  by  focusing  atten- 
tion on  the  minority  carrier  charge  stored  in  the  base 
region  and  the  influence  erf  bise- width  modulation  upon 
this  stored  charge.    In  the  charge  formulation  of  the 
problem  the  physical  details  of  the  avalanche  multipli- 
cation process  need  not  be  considered;  multiplication 
is  accounted  for  by  the  bouncjary  conditions  which  it 
imposes  upon  the  stored  cha|-ge.    Good  agreement  has 
been  obtained  between  calculated  and  experimentally 
observed  data  for  a  simple  avalanche  transistor 
relaxation  oscillator.    (Author) 
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Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
INVESTIGATION  OF  PRINTED  CIRCUIT  ECM 
ANTENNAS,  by  E.  M.  T.  Jo»es.    Final  rept.  for 
1  Dec  55-15  Aug  58  on  Contract  AF  19(604)1571. 
July  58,   12p.    AFCRC-TR-58-176;  AD-160  817. 
Order  from  LC  mi  $2.  40,   ph|3.  30         PB  137  448 

Summaries  are  given  ot  studies  in  the  following 
categories:  novel  types  erf  printed  circuit  driving 
elements,  wideband  radiating  structures,  and 
modulated  surface- wave  antennas.    Novel  types  of 
wideband  driving  circuits  are  being  investigated 
which  can  be  constructed  by  tainted  circuit  tech- 
niques and  have  particular  application  to  ECM 
antennas.   TTiese  circuits  included  strip-line  3-db 
directional  couplers,  broadband  90^  phase  shifters, 
and  wideband  baluns.    The  studies  erf  wideband 
radiating  structures  were  corjcemed  with  flush - 
mounted  leaky-wave  antannas,  printed-circuit  zig- 
zag radiators,  and  dielectric-filled  ECM-hom 
antennas. 


[Stelma,  Inc.,  Stamford,  Conn.] 
DEVELOPMENT  AND  CONSTRUCTION  OF 
REPEATER,   TELEGRAPH  TH-18(  )/FG,  by 
L.  M.  Carver.  Final  rept.  for  23  June  53-26  Jan  57 
on  Contract  DA  36-039-sc-52675.  [1957]  127p. 
AD- 126  100. 
Order  from  LC  ml$6.30,  ph$19.80  PB  145  193 

The  purpose  of  the  contract  is  to  develop  a  general 
purpose  electronic  regenerative  repeater  to  correct 
dc  teleprinter  signal  distortion  and  improve  trans- 
mission on  wire  and  radio  circuits  and  to  produce  13 
service  test  repeaters  after  tests  were  performed  on 
the  first  two  prototypes  .  Specifications  for  the  equip- 
ment are  outlined  in  Technical  Requirement  SCL-1436. 
A  breakdown  of  tasks  in  the  job  can  be  made  generally 
following  circuit    sections  of  the  equipment  as  follows: 
(A)  Packaging;   (B)  Input  circuits;  (C)  Timing  circuits; 
(D)  Synchronous  circuits;  (E)  Sampling  circuits; 
(F)  Output  circuits  and  (G)  Power  Supply  circuits . 


Technische  Hochschule,  Munich  (West  Germany). 
WAVE  PROPAGATION  AND  OSCILLATIONS  IN 
PLASMA  BODIES,  by  W.  O.   Schumann.    Technical 
final  rept.  for  1  Apr  58-31  Mar  59  on  Contract  AF 
61(052)79.    [1959]    44p.    11  refs.    Ai>225  053. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  170 

The  propagation  erf  electromagnetic  waves  and 
appearances  erf  oscillations  in  a  ce>axial  cable,  the 
inner  conduaor  of  which  was  a  plasma,  were  investi- 
gated under  the  influence  erf  an  external  longitudinal 
magnetic  field  and  the  results  were  compared  with 
the  theory.    (Author) 


Transitron  Electronic  Corp.,  Wakefield,  Mass. 
THE  FABRICATION  OF  SIUCON  CARBIDE 
JUNCTIONS,  by  Karl  M.  Hergenrother.  Scientific 
rept.  no.  1  on  Contract  AF  19(604)4989.  5  Nov  59, 
13p.  AFCRC-TN-59-960. 
Order  from  LC  mi$2.40,  ph$3.30  PB   144  974 

It  has  been  found  possible  to  grow  P-N  junctions  In 
silicon  carbide  by  depositing  a  single  crystal  film 
from  the  vapor  phase  onto  a  silicon  carbide  seed. 
The  junction  is  made  by  adding  impurities  to  the 
ambient  gas  in  the  furnace  during  the  crystal  growth. 
These  P-N  Junctions  are  suitable  for  fabricating 
diodes  and  other  junction  devices  which  will  operate 
at  500*<;  and   have  relatively  good  resistance  tohigh 
energy  radiation . 


Varlan  Associates,   Palo  Alto,  Calif. 
RESEARCH  ON  MOLECULAR  AND  ATOMIC  RESO- 
NANCE DEVICES,   by  J.  C.  Helmer,   H.  S.  Weaver 
and  others.    Quarterly  rept.  no.   4,    1  Apr-30  June  58, 
on  OMitract  DA  36-039-SC-73266.    [1958]  33p.  8  refs. 
Engineering  rept.  no.  2I8-4Q. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  232 

Measurements  have  been  completed  on  the  new 
parabolic  beam  focuser.    The  results  show  that  at  a 
given  power  output  the  molecular  flow  rate  is  reduced 
by  a  factor  erf  eight,  and  at  maximum  power  output 
the  power  has  been  increased  by  a  factor  of  2.  5.   An 
experiment  is  described  which  conclusively  shows 
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that  paramagnetic  resonance  in  BaT103  is  a  volume 
rather  than  a  surface  effect. 


Varian  Associates,   Palo  Alto,  Calif. 
RESEARCH  ON  MOLECULAR  AND  ATOMIC  RESO- 
NANCE DEVICES,   by  J.  C.  Helmer,   R.  C.  Rempel 
and  others.    Quarterly  rept.  no.  5,   1  July- 30  Sep  58, 
on  Contract  DA  36-039- sc- 73266.    [1958]  43p. 
23  refs.    Engineering  rept.   no.  218-5Q. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  233 

Research  in  molecular  beam  masers  has  included  the 
investigation  of  noise  in  quantum  mechanical  systems, 
the  frequency- mixing  properties  erf  quantum  mechani- 
cal systems,  and  the  determination  erf  methods  for 
improving  maser  performance  and  reducing  the 
threshold  beam  intensity  required  for  oscillation.    In 
the  solid-state  maser  program,  it  has  been  shown 
that  SrTi03  containing  an  Fe^"*  impurity  is  a  suitable 
material  for  a  zero  field,   three- level  maser.    Meth- 
ods have  been  developed  for  growing  single  crystals 
d  BaTi03  and  SrTiOs.    (See  also  PB  145  232) 


Varian  Associates,  Palo  Alto,  Calif 
RESEARCH  ON  MOLECULAR  AND  ATOMIC  RESO- 
NANCE DEVICES,   by  J.  C.  Helmer  and  H.  E.  Weaver 
Quarterly  rept.  no.  6,   1  Oct-31  Dec  58,  on  Contract 
DA  36-039-SC-73266.    [1958]  38p.   17  refs.    Engi- 
neering rept.   no.   218-6Q. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  145  234 

A  summary  of  the  dielectric  properties  of  SrT103  at 
low  temperatures  is  included.    Equations  are  set  up 
for  the  design  of  molecular  beam  masers  with  pre- 
scribed characteristics.    It  is  shown  that  it  is  neces- 
sary to  compromise  between  molecular  Q  and  power 
output.    The  problems  of  detecting  oscillation  are 
considered,  and  solutions  are  proposed  for  novel 
types  of  particle  and  photon  detectors.    (See  also 
PB  145  233) 


Westinghouse  Electric  Corp. ,  Boston.  Mass. 
RESEARCH  ON  SILICON  CARBIDE  TRANSITORY 
Scientific  rept.  no.  4,   15  Jan- 15  July  59.  on  Contract 
AF  33(616)5592.    [1959]  42p.   5  refs.    AFCRC-TN- 
59-951. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  975 

Boron -tin -platinum  alloy  was  found  to  be  promising  for 
forming  p-n  junctions  in  n-type  silicon  carbide.    The 
rectification  ratios  for  the  fused  junctions  were 
higher  for  higher  fusion  temperature  and  greater 
temperature  gradient  normal  to  the  regrowth  layer. 


Westinghouse  Research  Labs. .  Pittsburgh.  Pa 
SYNTHESIS  AND  PURIFICATION  OF  DIELECTRIC 
MATERIALS,  by  T.  W.  Dakin.   R.  N.  Wenzel  and 
others.    Rept.  for  1  July  58-30  June  59  on  Electrical 
and  Electronic  Materials.  Contract  AF  33(616)5979 
Oct  59.   141p.  37  refs.    WADC  Technical  rept.  59-337. 
Pt.   1.  K-  . 

Order  from  OTS  $2.  75  PB  161  366 


500°C  through  rigorous  exclusion  of  Impurities.    Re- 
sults to  date  with  borem  nitride,  alumina,   silic:a  and 
reconstituted  mica  are  presented.    Methods  of  synthe- 
sizing the  pure  materials  and  preparing  test  speci- 
mens without  contamination  are  described.    Dielectric 
measurements  are  reported  over  the  temperature 
range  25°  to  500*^0  and  at  frequencies  60,   10^  and 
10^  cycles  per  sec.    Boron  nitride  prepared  from 
purified  chemicals  showed  lower  low  frequency  dis- 
sipation factors  and  higher  resistances  at  500^0  than 
have  heretofore  been  reported  for  any  known  mate- 
rial.   With  alumina,   the  high  temperature  dielectric 
properties  erf  the  best  single  crystal  sapphire  ex- 
amined were  equalled  and  somewhat  surpassed.  Little 
improvement  could  be  effected,  however,  in  recon- 
stituted mica  through  purification  by  dialysis  or 
electrodialysis.   (Author) 


Willow  Run  Labs . ,  U.  of  Michigan,  Ann  Arbor. 
A  CALIBRATED  SHAKE  TABLE  FEATURING 
LINEAR  AIR  SPRING  SUSPENSION,  by  James  H. 
Prout,  John  W.  Wescott,  and  William  H.  Follett. 
Rept.  on  Project  Michigan,  Contract  DA  36-039-sc- 
52654.  Aug  58,  15p.  2  refs.  Rept  2144-309-T. 
Order  from  LC  mi>2.40,  ph$3.30  PB  145  120 

In  an  electromechanical  transducer  designed  espe- 
cially for  calibration  of  geophones  wide  frequency  re- 
sponse is  made  possible  by  the  use  of  feedback 
within  the  driver  amplifier  and  over-aU  feedback 
from  a  sampling  coil  mounted  on  the  moving  platform. 
An  adjustable  "air  spring"  accommodates  static  loads 
up  to  30  pounds .  Integration  of  the  shaker  with  a 
complete  automatic  calibration  system  is  described. 
(Author) 


Ordnance,  Missiles,  and  Satellite  Vehlcl 


This  project  seeks  to  improve  the  dielectric  proper- 
ties in  inorganic  insulating  materials,  for  use  at 
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Aeronautical  Research  Lab. ,  Wright  Air 
Development  Center,  Wright -Patters  on  AFB,  Ohio. 
A  STUDY  OF  THE  SATELLITE  EQUATIONS  OF 
MOTION  AND  TRANSFER  ORBITS,  by  Lynn  E 
Wolaver.  Dec  58,  174p.  3  refs.  WADC  Technical 
note  58-378;  AD-215  854. 
Order  from  LC  mi$8 .  10,  ph$27 .30  PB  144  858 

The  equations  of  motion  are  derived  for  a  satellite 
moving  about  a  spherical  earth  and  subject  to  a  direct 
or  retro-grade  impulse  thrust.  The  cases  of  direct 
thrust  to  lengthen  the  apogee  and  retro-grade  thrust 
to  initiate  re-entry  into  the  earth's  atmosphere  are 
considered.  Direct  thrust  values  needed  to  obtain  a 
given  apogee  are  found  and  presented  graphically. 
Thrust  errors  in  magnitude  and  alignment  angle  are 
considered.   For  the  retro-grade  thrust  at  apogee, 
the  re-entry  velocity,  re-entry  angle,  and  re-entry 
distance  from  apogee  are  determined  and  shown 
graphically.  The  effects  of  thrust  errors  both  in 
magnitude  and  misalignment  angle,  including  the 
radial  thrust  case,  are  derived  and  shown  in  graphs . 
The  same  quantities  are  also  found  for  the  case  of 
retro-grade  thrust  applied  at  perigee.  The  general 
transfer  orbit  case  is  considered.  Given  any  initial 
elliptical  orbit  and  a  point  oo  that  in  terms  of  its 
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angular  distance  from  apogee,  and  given  the  thrust 
components  to  be  applied  at  that  point,  then  the  re- 
entry velocity  and  re-entry  angle  may  be  found  by  a 
simple  graphical  solution.  Use  is  nutde  al  relation- 
ships in  the  energy -angular  momentum  plane. 
(Author) 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
SPACE  PROBES  AND  PERSISTENCE  OF   STRONG 
TROPOPAUSE  LEVEL  WlhTDS.   by  H.  Salmela  and 
N.  Sissenwine.    Dec  59,   15t».    1  refs.    CRD  Research 
notes  no.  26;  AFCRC-TN-5p-652. 
Order  from  OTS  $0.  50  PB  161  431 

When  current  military  mis$iles  are  used  as  boosters 
of  scientific  space  probes,  additional  components  re- 
quired for  certain  experiments  will  result  in  missile 
configurations  which  are  more  critical  to  strong 
tropospheric  wind  profiles  than  for  the  basic  military 
missile.    The  persistence  of  certain  critical 
tropopause- level  Cape  Canaveral -Patrick  Air  Force 
Base  wind  speeds  is  investigated.    The  probabilities 
of  various  durations  are  presented  in  tables.    (Author) 


Air  Force  Missile  Developmert  Center,  HoUoman 

aFB,  N.  Mex.  : 

DETERMINATION  OF   RADIANT  ENERGY  REQUIRE- 
MENTS FOR  mOTOGRAPHIC  SPACE  VEHICLE 
TRACKING,  by  Thomas  P.  Rona.    Nov  59,   19p. 
3  refs.    AFMDC-TN -59-31. 
Order  from  LC  mi  $2.  40,   p|i$3.  30  PB  144  978 

Photographic  tracking,  known  to  s  upply  far  better 
accuracy  in  angular  resolution  than  conventional  CW 
and  pulsed  microwave  radar  techniques,  is  not  in 
widespn-ead  use  for  missiles  and  artificial  satellites 
mainly  because  it  lacks  appropriate  flash  trans- 
ponders.   It  is  shown  that  the  signal-to-noise  ratio  is, 
for  optical  tracking  in  clear  atmosphere,  at  least 
equal  to,  but  often  superior  to,  radar  communication; 
it  is  further  shown  that  techniques  for  vehicle-borne 
flash  sources  are  within  the  state  of  the  art,  and 
finally  that  star  background  reference  can  be  made 
available  for  increased  absolute  accuracy.    Daylight 

optical  trackiraz  is  possible  with  optics  of  sufficient 
aperture.    (Aumor) 


Applied  Physics  Lab.  ,  Joh|is  Hopkins  U.  .   Silver 

Spring.  Md.  ' 

THEORETICAL  ANALYSIS  OF   DOPPLER  RADIO 
SIGNALS  FROM  EARTH  SATELLITES,   by  William 
H.  Guier  and  George  C.  Weiffenbach.    Rept.  on  Con- 
tract NOrd-7386.    Apr  58.  64p.   12  refs.    Bumblebee 
series  rept.  no.  276;  AD- 162  756. 
Order  from  LC  miJ3.  90,  p|j$10.  80  PB  145  144 

This  report  describes  a  method  of  determining  the 
orbit  of  an  artificial  satellite  from  measurement  of 
the  Doppler  shift  of  its  radio  signals. 


Army  Chemical  Warfare  Labs. ,  Army  Cheniical 

Center,  Md. 
E15R1  COLORED- SMOKE  GRENADE  (FOR  USE  IN 
AIRBORNE  OPERATIONS)  by  Woodrow  W.  Reaves  and 


Kenneth  G.  Carlon.    Sep  58,  40p.   1  ref.    CWL  Special 

pub.   1-5. 

Order  from  LC  mi $3.  00.  ph$6.  30  PB  138  342 

The  object  of  the  work  described  in  this  report  was 
to  develop  a  colored- smoke  grenade  suitable  for  use 
as  a  pathfinder  aid  in  airborne  operations. 


Army  Rocket  and  Guided  Missile  Agency,   Redstone 

Arsenal,  Ala. 
ROCKET  FLIGHT  AND  EARTH  SATELUTE 
ORBITS,  by  James  E.  Norman.    1  July  58,  32p. 
6  refs.    Rept.  no.  2R28p;  AD- 200  412. 
Order  from  LC  mi$3. 00,  ph^.  30  PB  145  618 

The  problem  of  rocket  propulsion  of  an  earth  satellite 
into  orbit  is  analyzed,   utilizing  Kepler's  laws  for  de- 
scription of  orbital  parameters.    The  motion  of  the 
rocket  during  powered  flight  is  treated  subject  to 
certain  simplifying  assumpticxis,  and  final  vehicle 
energy  related  to  orbital  energy.    Examples  of 
hypothetical  satellite  missions  are  given.    (Author) 


Avco  Research  Lab. ,  Everett,  Mass. 
REDUCTION  OF  FLIGHT  TIME  AND  PROPELLANT 
REQUIREMENTS  OF  STAELLITES  WITH  ELEC- 
TRIC PROPULSION  BY  THE   USE  OF  STCRED 
ELECTRICAL  ENERGY,  by  Morton  Camac.   Rept. 
on  Contract  AF  49(638)61.  Oct  58,  28p.  8  refs.  Re- 
search rept.  36;  AFOSR-TN-58-1013;  AD- 206  156. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  439 

This  paper  analyzes  flight  plans  for  satellites  having 
a  lower  thrust  than  the  local  gravitational  forces.  Th€ 
minimum  impulse  plan  to  go  from  a  low  circular  orbit 
to  a  high  altitude  orbit  is  accon^lished  with  the 
Hohmann  transfer  ellipse  which  requires  two  short 
impulses.    It  will  be  shown  that  electrical  propulsion 
can  also  use  impulse  and  still  have  a  complete  utili- 
zation of  the  available  energy  when  energy  storage  is 
incorporated  in  the  propulsion  system.   The  extent  to 
which  this  electrical  storage  is  useful  for  reducing 
the  flight  time  and  propellant  consumption  is  the  sub- 
ject of  this  paper. 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
EXPLOSION  IN  WIND  TUNNEL  AIR  LINE,  by 
T.  L,  Smith.    Sep  59,   20p.    2  refs.   Memo.   rept. 
no.   1235. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  901 

On  10  February  1959  a  pipe  line  carrying  compressed 
air  at  750  psi  exploded  in  two  places.    The  air  had 
been  contaminated  with  oil.    This  report  covers  the 
explosion,  and  some  pertinent  facts  learned  as  a 
result  of  the  ensuing  investigation.    Total  damage  will 
be  about  $250.  000.    (Author) 


Directorate  of  Labs.  ,  Wright  Air  Development 

Center,  Wright -Patterson  AFB,  Ohio. 
EFFECTS  OF  SMALL  CHANGES  IN  POSITION  AND 
VELOCITY  AT  BURNOUT  ON  THE  ORBIT  OF  A 
BALLISTIC  MISSILE,  by  Edouard  E.  Perret  and 
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John  C.  Corbin,  Jr.   Oct  59,  33p.   WADC  Technical 

note  59-336. 

Order  from  OTS  $1. 00  PB  161  409 

The  effects  of  small  changes  in  position  and  velocity 
at  burnout  on  the  orbit  of  a  ballistic  missile  have 
been  examined.   It  is  shown  that  assumed  spherical 
distributions  of  error  in  position  or  velocity  at  burn- 
out propagate  as  error  ellipsoids  of  position  of  in- 
creasing eccentricity  with  time.   The  results  can  be 
used  to  assess  the  accuracy  required  in  establishing 
the  position  and  velocity  of  the  missile  at  burnout  (1) 
to  accomplish  interception  at  various  points  on  the 
orbit  (defensive  sense),  or  (2)  to  achieve  a  desired 
CEP  at  impact  (offensive  sense).   In  addition,  the 
relative  motion  of  closely  spaced  missiles  and/or 
decoys  having  the  same  or  slightly  different  veloci- 
ties can  be  examined.  (Author) 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,   Dover,  N.  J. 
DEVELOPMENT  OF  TEST  APPARATUS  TO  MEAS- 
URE SHOCK  PROTECTION  OFFERED  BY  PACK- 
AGING TO  MISSILE  COMPONENTS^  by  George  Zell. 
Aug  59,  9p.  Final  engineering  rqx.    FR:  1-60. 
Order  frofti  LC  mijl.  80,  ph$l.  80  PB  144  737 

The  extremdy  hig^  cost  and  shock  sensitivity  ol 
complex  missile  system  components  necessitates 
elaborate  and  expensive  protective  packaging  to 
eliminate  damage  from  shocks  sustained  in  transit. 
Since  the  shock  response  d  components,  containers 
and  isolation  systems  is  a  function  not  only  of  shock 
magnitude,  but  also  d  the  duration  and  waveshape  of 
the  shock,  the  laboratory  shock  apparatus  must  be 
capable  of  reproducing  all  three  parameters  as  they 
occur  in  the  environments.    A  survey  of  the  shock 
simulation  systems  currently  available  indicated 
that  the  HYGE  shock  tester  most  closely  met  the 
performance  criteria  that  had  been  established 
throurt  axtensiv*  studv  of  tcanstxiriation  shock  data. 


Feltman  Research  and  Engineering  Labs., 

Picatinny  Arsenal,   Dover,   N.  J. 
DYNAMIC  TESTING  OF  CUSHIONING  MATERIALS 
FOR  PACKAGING,  by  Theodore  Fruchtman  and 
Samuel  A.  Gee.    Final  engineering  rept.    Aug  59, 
6p.    1  ref.    FR:  2-60. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  152 

This  assignment  is  related  to  the  general  object  of 
improving  sensitive  devices,  by  the  consideration 
of  packaging  to  protect  the  devices  during  transpor- 
tation and  handling.    Specifically,  cushioning  material 
of  various  kinds  and  dimensions,  were  tested  and 
information  compiled  for  the  determination  of 
optimum  efficiency  and  economy  in  reducing  the  shock 
below  the  breaking  point  or  fragility  factor  erf  the 
item  to  be  packaged.    Resultant  data  were  recorded 
and  charted.    Incidentally,  improvements  were  made 
in  the  original  test  equipment  specified  for  this  work. 
(Author) 


Feltman  Research  and  Engineering  Labs. ,  Picatinny 
Arsenal,   Dover,   N.  J. 
GAS  GENERATOR  FOR  THE  E120  BOMBLET,  by 


Arthur  Graff.    Dec  59.  29p.  2  refs.    Technical 

rept.  2633. 

Order  from  LC  mi$2.70,  ph$4.  80  PB  145  151 

An  igniter  composition  and  an  intermediate  composi- 
tion were  developed  for  ignition  of  the  gas -generating 
propellant  composition  for  use  in  the  E120  bomblet. 
The  igniter  contains  barium  chromate  (78.  2%),  zir- 
conium (20.  8%).  and  vinyl  alcohol -acetate  resin 
(1.  0%).    The  intermediate  is  a  50/50  mixture  d  the 
igniter  and  the  propellant.    A  one-piece  molded 
plastic  insulator  cup  was  developed.    A  technique  for 
loading  the  igniter,  intermediate,  and  propellant 
compositions  as  a  single  increment  was  devised.    A 
test  fixture  of  the  liquid  pressurizer  type  was  de- 
signed, fabricated,  and  used  in  testing  the  gas  gen- 
erator.   Functioning  characteristics  of  the  gas  gener- 
ator in  the  test  fixture  were  establishec^.    (Author) 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,   Dover,   N.  J. 
MALFUNCTION  OF  A  TNT- LOADED  155  MM 
MlOl  HE  SHELL  AT  THE  PUEBLO  ORDNANCE 
DEPOT,  by  Samuel  D.  Stein.    Nov  58,  22p.    17  refs 
Technical  rept.  2585. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  348 


Frankford  Arsenal,  Philadelphia,  Pa. 
A  THEORETICAL  INTERIOR  BALUSTIC  STUDY 
OF  RECOILLESS  HIGH- LOW -PRESSURE  GUNS,  by 
D.  J.  Katsanls.  June  59,  55p.  17  refs.  Rept.  R-1513. 
Order  from  LC  mi$3.60,  ph$9.30  PB  144  97? 

The  general  theory  of  high-low-pressure  recoilless 
guns  is  derived  and  discussed.  Analytical  solutions 
are  obtained  for  the  high-pressure  section;  perform- 
ance swbility  is  evaluated  for  tubular  and  cord 
shaped  propellant  grains  with  a  linear  burning  rate     k- 
and  for  tubular  grains  with  a  plateau  type  burning     i^ 


rate, 


A' A 


General  Electric  Co. ,   Schenectady,  N.  Y. 
COMPLETE  MISSILE:   -  NORMAL  FORCE  COEF- 
FIQENTS  AND  CENTER  OF  PRESSURE,  by  Otto 
Klima.  Jr.  and  Margaret  \.  1  avelle.    28  Oct  52, 
declassified,   4p.  Hermes  A-3B  Aero  Data  memo, 
no.   14B. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  080 

In  addition  to  the  slightly  revised  curves  here  recom- 
mended for  the  chosen  fin  size  (58"  root  chord)  all 
available  test  points  are  also  shown.    The  tests  were 
made,  however,  only  for  models  representing  50" 
and  60"  fullscale  fins. 


[General  Electric  Co.,  Schenectady,  N.  Y.] 
EFFECT  OF  LARGE  PITCH  ANGLES  ON  STATIC 
STABIUTY  IN  YAW  FOR  SMALL  YAW  ANGLES, 
by  Otto  Klima,  Jr.  and  Helen  C.  Engvold.  27  Oct  52, 
declassified.   5p.  Hermes  A-3B  Aerodynamic  data 
memo.  14C. 
Order  from  LC  ml$1.80,  ph$1.80  PB  144  888 

Results  of  wind-tunnel  tests  recently  conducted  at 
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Aberdeen  at  M  •  3. 80  and  2i47  to  determine  the  effect 
of  large  angles  of  attack  (in  pitch)  on  the  center  of 
pressure  in  the  yaw  (ilane,  for  small  yaw  ai^es,  are 
presented. 


General  Electric  Co.  ,   Schenectady.  N.  Y. 
FORCE  AND  BENDING  MOMENT  IN  PLANE  OF 
FIN.   by  R.  B.  Chamberlin.    5  Feb  54.  declassified. 
Ip.  2  refs.    Hermes  A-3B  Aerodynamic  data  memo, 
no.   IIF. 
Order  from  LC  mi$l.  80,  pWJl.  80  PB  145  081 


'mani 


This  memorandum  supplements  the  other  memoran- 
dums in  this  series.    The  maximum  and  nominal 
forces  and  bending  moments  on  one  fin  are  presented 
for  power-on  and  power-off  flight.    The  force  vector 
is  contained  in  the  plane  of  the  fin  and  also  in  a  plane 
which  is  perpendicular  to  th^  plane  erf  the  fin  and  is 
parallel  to  the  body  axis.    The  bending  moment  is  in 
the  plane  of  the  fin  and  is  measured  about  the  inter- 
section erf  the  hinge  line  and  the  body  skin.    These 
data  are  pertinent  to  a  test  of  a  fin  actuator  under 
flight  conditions. 


General  Electric  Co. .   Sch^ectady,  N.  Y. 
MAXIMUM  TAIL  LOADS  DURING  POWERED 
FLIGHT,   by  R.  B.  Chamberlin.    31  Dec  53.  declassi- 
fied.   Ip.   4  refs.    Hermes  A "38  Aerodynamic  data 
memo.  no.   HE. 
Order  from  LC  mi$l.  80,  phll.  80  PB  145  082 

The  maximum  load  (including  tolerances  stated  below) 
normal  to  the  missile  axis  on  one  fin  is  5250  pounds 
for  A-3B  missiles  having  conamand  guidance  equip- 
ment with  a  maximum  output  as  specified  in  refer- 
ence 1  and  launched  under  fair  weather  conditions  at 
White  Sands  Proving  Grounds. 


Metallurgical  Research  Lahs.,  Syracuse  U. 

Research  Inst. ,  N.  Y. 
COMPOSITE   MATERLVLS  AND  COMPOSITE 
STRUCTURES:  PROCEEDINGS  OF  THE  SAGAMORE 
ORDNANCE  MATERIALS  RESEARCH  CONFERENCE 
[NO.  6]  AT  SAGAMORE  CONFERENCE  CENTER, 
RAQUETTE  LAKE,   NEW  YORK,   AUGUST  18,  19, 
20,  21,  1959.  Rept.  on  Contract  DA  30-069-ORD- 
2566.  [1959]  561p.  78  refs.  MET661-601. 
Order  from  OTS  $7.00  j  PB  161  443 

Contents:  ' 

Composite  materials  and  stn^ctures,  present  and 

future  j 

Aspects  of  strengthening  of  composites 
Metallic  composites 
Glass  reinforced  plastics 
Composite  pressure  vessels 
Composite  systems  for  themjal  protection 


Naval  Avionics  Facility,  Indianapolis,  Ind. 
STATISTICAL  METHODS  IN  AIRBORNE  FIRE 
CONTROL  THEORY.    ERROR  STUDIES,  by 
Melvin  D.  Springer.    8  Apr  57,  66p.    3  refs. 
NAFI-TP-15;  AD- 129  382. 
Order  from  LC  mi$3.  90,  ph$10.  80        PB  144  663 


A  study  Is  made  d  mechanization  and  input  errors 
which  arise  in  connection  with  a  fire-ccMitrol  system. 
Two  methods  at  evaluating  mechanization  error  are 
explained:  (1)  the  errors  which  occur  when  each  com- 
ponent unit  alone  is  malfunctioning  are  calculated  and 
then  combined  statistically  to  determine  a  confidence 
interval  for  the  system  output  error  which  applies 
when  all  component  units  are  malfunctioning  simul- 
taneously, and  (2)  the  component  errors  are  con- 
sidered simultaneously  and  the  resultant  error  in 
the  output  of  the  system  is  evaluated  by  calculating  a 
total  differential.    The  procedures  Involve  static  or 
dynamic  methods  of  error  analysis,  respectively. 
T^e  errors  in  the  system  output  caused  by  input 
errors  are  also  analyzed  by  these  methods,    if  the 
combined  effect  of  mechanization  error  and  input 
error  are  analyzed,  the  methods  may  be  employed 
provided  the  2  types  of  errors  are  mutually 
independent. 


Naval  Ordnance  Lab. ,  Corona,  Calif. 
THE  NOLO  ROCKET  SLED  AS  A  SUPERSONIC 
ENVIRONMENT  SIMULATOR,  by  D.  E.  Rowe. 
J.  L.  Day,  and  L.  H.  Wltbeck.    27  Aug  59.   32p.   5  refs 
NAVORD  rept.  5967;  NOLO  rept.  468. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  988 

The  NOLC  Rocket  Sled  was  designed  and  built  by  the 
Naval  Ordnance  Laboratory  Corona  as  a  research  test 
vehicle  for  use  on  the  Supersonic  Naval  Ordnance  Re- 
search Track  (SNORT)  at  the  Naval  Ordnance  Test 
Station,   China  Lake.  Calif.    It  provides  NOLC  with  a 
reliable  means  for  the  supersonic  environment  testing 
of  guided  missile  components  and  ordnance  items  dur- 
ing their  development  and  evaluation  stages.    It  is 
believed  that  the  design  ideas  incorporated  in  the  sled 
can  be  adapted  to  the  needs  of  other  activities  inter- 
ested in  building  test  vehicles  for  similar  purposes. 
(Author) 


Naval  Weapons  Lab. ,  Dahlgren,  Va. 
WATER  IMPACT  TESTS  OF  THE  MOD  6  AND 
MOD  7  DATA  CAPSULE,   FINAL  REPORT,  by 
Dl  W.  Culbertson.    Final  rept.  4  Nov  59,   83p. 
8  refs.    NWL  rept.  no.   1681. 
Order  from  LC  mi$4.  80,   ph$13.  80         PB  144  983 

The  Mod  6  and  Mod  7  Data  Capsule  and  its  payload 
will  reliably  survive  water  impact  at  terminal 
velocities  of  450  ft/sec  when  impacted  within  the 
spherical  sector  defined  respectively  for  the  Mod  6 
by  a  16:*9  and  for  the  Mod  7  by  a  18"  diameter  circle 
on  the  lower  hemisphere  of  the  capsule.    Separation 
and  breakaway  erf  the  shell  fragments  do  not  occur 
until  after  complete  penetration  by  the  capsule. 
(Author) 


Springfield  Armory.  Mass. 
COMPARATIVE  EVALUATION  OF  CHROMIUM 
PLATED  M14  RIFLE  BARRELS  FABRICATED 
FROM  CHROME-MOLY- VANADIUM  STEEL  AND 
ORD  4150  RESULPHURIZED  STEEL.    MIL-S- 
11595(ORD>.  by  T.  P.  Jones.   S.  D.  Caloccia  and 
others.    3  Aug  59,   88p.    SA-TRll-2621. 
Order  from"  LC  miK  80,  ph$13.  80  PB  144  924 


514 


Results  of  erosion  tests,  and  standard  and  acceler- 
ated firing  tests  for  both  materials  were  satisfactory. 
Bore  damage  for  both  materials  was  nearly  equal.    In 
view  of  known  potential  savings,   use  of  ORD  4150 
resulphurized  steel  is  recommended. 


Sanitation  and  Safety  Engineering 


Ai  my  Chemical  Warfare  Labs. ,  Army  Chemical 
Center,  Md. 

HABITABILITY  OF  A  DIFFUSION-TYPE  PROTEC- 
TIVE SHELTER  IN  SUMMER  WEATHER  (KIT 
CONVERSION,  MEDIUM  G.   P.   TENT,  PROTECTIVE 
SHELTER.  E21)  by  F.  N.  Craig  and  P.  J.  Edgar. 
Aug  59,   29p.    18  refs.    CWLR-2300. 
Order  from  LC  mi $2.  70,   ph$4.  80  PB  144  683 

The  E21  protective  shelter  kit  provides  an  assembly 
for  a  proteaive  shelter  within  a  tent  to  permit  10  to 
12  men  to  function  without  personal  praectlve  equip- 
ment during  a  CBR  attack.    A  physiological  assess- 
ment of  the  shelter  is  described.    The  method  in- 
volved placing  12  subjects  within  the  shelter  for  7  to 
8  hours  on  2  days  and  3  subjects  for  the  same  period 
on  one  other  day.    Oral  temperatures  and  pulse  rates 
were  taken  periodically  as  indices  of  thermal  stress. 
Environmental  data  included  analysis  of  00,  and  Oo 
concentration  of  the  shelter  air,  air  temperatures, 
relative  humidities,  wet-bulb-globe  temperature 
indices,  and  wind  velocities.    The  usefulness  of  the 
shelter  appears  to  be  limited  in  hot  weather  due  to 
an  interference  with  the  loss  of  body  heat  from  the 
men.   (Author) 


Bureau  of  Yards  and  Docks,  Washington.   D.  C. 
SEWERAGE  SYSTEMS.    1  May  54,   133p.    Technical 
pub.  NAVDOCKS  TP-PW-15;  BUDOCKSINST  11345.  2. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  145  542 

This  publication  provides  guidance  to  Bureau  and  field 
personnel  concerned  with  the  planning,  design,  con- 
struction, maintenance,  and  operation  of  sewerage 
systems  and  appurtenant  facilities  for  the  collection, 
transportation,  treatment,  and  disposal  of  sewage  at 
naval  shore  activities.    Part  A  delineates  the  general 
authority  under  which  the  Bureau  of  Yards  and  Docks 
is  delegated  administrative  and  operational  responsi- 
bilities for  sewerage  systems.    It  also  presents  the 
policies,   standards,  and  responsibilities  of  this  Bu- 
reau in  performing  its  misslcwi,  as  well  as  operational 
policies  and  procedures  and  a  list  of  definitions  and 
abbreviations.    Part  B  deals  with  design  and  construc- 
tion criteria  for  sewerage  systems  and  includes  an 
analysis  of  sewage  quantity  and  characteristics,  col- 
lection systems,  pumping  facilities,  treatment  and 
disposal  methods  and  equipment,  and  safety  measures. 
Part  C  covers  maintenance  and  operation  procedures 
for  collection  systems,  pumping  facilities,  and  treat- 
ment and  disposal  systems.    Emphasis  is  placed  on 
gas -handling  and  backf  low- prevention  devices,  per- 
sonnel safety  measures,   stream  pollution  supervision 
and  laboratory  test  procedures.    Appendix  A  contains 
a  report  on  the  hazards  of  production  and  use  erf 
sludge  gas.    Appendix  B  contains  further  information 


on  the  responsibilities  of  the  District  Public  Works 
Officer  for  sanitation  control.    (Author) 


Naval  avil  Engineering  Ub. ,  Port  Hueneme. 
Calif. 

NUCLEAR  RADIATION  SHIELDING  PROVIDED  BY 
BURIED  SHELTERS,  by  J.  C.  LeDoux.    Interim  rept. 
27  Oct  59,  76p.    17  refs.    Technical  rept.  025. 
Order  from  LC  mi$4.  50,  ph$12. 30  PB  145  155 

This  report  presents  methods  of  calculating  the 
attenuation  of  initial  gamma,  initial  neutron,  and 
residual  gamma  radiation  incident  upon  buried 
shelters  from  fission-type  weapons.   Attenuation 
curves  are  presented  which  account  for  variation  in 
the  moisture  content  and  density  of  the  soil  cover. 
The  effect  of  the  various  energy  spectra  for  each  type 
of  radiation  has  been  considered.    Three  types  of 
shelter  configurations  have  been  investigated-  the 
rectangular  or  slab,  the  hemisphere,  and  the  arch 
(Author) 


Naval  Ovil  Engineering  Lab. .  Port  Hueneme.  Calif 
PROTOTYPE  250-POUNDS-PER-HOUR  ADVANCED 
BASE  INCINERATOR,  by  K.  B.  Edwards  and 
E.  C.  Morales.    Final  rq)t.  2  Dec  59,  27p.    4  refs 
Technical  r^.  053. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  159 

A  prototype,  250-pounds -per -hour  incinerator  was 
developed  for  garbage -and  waste- burning  at  Advanced 
Bases.    It  is  rugged,  portable,  easily  erected,  and 
designed  to  be  manufactured  as  a  factory  prefabri- 
cated kit  including  bagged  powdered  refractory  for 
monolithic  casting  in  the  field.    To  determine  the 
adequacy  of  the  design,  a  kit  was  purchased,  erected, 
and  tested.    This  report  gives  the  results  of  erection 
and  performance  tests  of  the  prototype  incinerator. 
(Author) 


Naval  Radiological  Defense  Lab. ,  San  Francisco. 
Calif. 

PERFORMANCE  SPECIFICATIONS  FOR  A  SOUND 
NATIONAL  SHELTER  SYSTEI4,  by  W.  E.  Strope. 
13  Feb  57,  27p.    5  refs.    lest  arch  and  Development 
TechnicaJ  rept.    USNRDL-TR  132;  AD-207  928. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  696 

The  urgent  need  for  a  national  shelter  program  be- 
cause of  the  advance  erf  megaton  nuclear  weapons 
and  guided  missile  delivery  systems  is  pointed  out. 
CcnclusioDS,  based  on  five  years  of  military  atomic 
defense  studies  are  presented  regarding  shelter  per- 
formance specifications  and  estimated  cost  for  a 
sound  and  feasible  national  shelter  program.    Utiliz- 
ing diree  classes  of  shelter,  the  program  is  designed 
to  provide  adequate  protection  to  the  nation's  popu- 
lation against  the  effects  of  fallout  radiation,  air 
blast,  heat,  and  fire  resulting  from  land-surface 
detonations  of  megaton  weapons.   Basic  criteria  used 
for  establishing  the  shelter  classes  are  ranges  of 
weapon  effeas,  building  density,  and  population 
density.    The  classes  of  shelter  are:  Qass  I  -  fallout. 
lO-psi  air  blast;  CUss  n  fallout,  10-p«l  air  blast, 
mass  fires;  Qass  lUa  fallout,  25-psl  air  blast, 
mass  fires:  and  Qass  mb-faUout.  100-psl  air  blast. 
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mass  fires.    The  Interior  arrangement  and  equipment 
a  a  typical  shelter  are  illustrated.    Estimated 
shelter  construction  costs  per  person  range  from 
about  $30  to  about  $300  depending  on  shelter  class,  re- 
suUing  in  an  estimated  total  construction  cost  for  the 
?fi^i^**^  shelter  system  of  fti>out  $15  to  20  billion. 
Additional  costs  for  the  total  program  would  Include 
those  for  darelopment  and  engineering,  land  acquisi- 
tion, and  shelter  equipment;  but  it  is  explained  how 
these  costs  could  be  minimized.    Feasibility  of  the 
program  is  discussed,  together  with  modified  pro- 
grams that  would  talce  advantage  of  using  existing 
construction  and  d  integrating  shelter  construction 
Into  other  construction  programs.    (Author) 

New  York  U.  CoU.  of  Engineering.  N.  Y. 
THERMAL  ENERGY  EXCHANGE  WITH  SPEaPIC 
APPLICATION  TO  WASTE  HANDLING  IN  A 
CLOSED  ECOLOGICAL  SYSTEM,  by  Lawrence  Slote . 
Progress  rept.  on  The  Engineering  Biotechnology  of 
Handling  Wastes  Resulting  from  a  Closed  Ecological 
System,  Contract  AF  18(603)71.  July  57,  8p.  5  ref s . 
AFOSR-TN-58-268;  AD- 154  169. 
Order  from  LC  mi$  1.80,  ph$l. 80  PB  137  795 

The  analysis  attempts  to  shcNt  the  variation  in  the 
toMl  surface  temperature  of  t  perfect  heat  conducting 
or  spinning  biosatellite  for  a  given  orbit  and  for 
various  conditions  of  irradiation .  As  the  thermal  ca- 
pacity of  the  satellite  is  reduced  a  temperature  distri- 
bution is  obwined  about  the  surface  of  the  sphere. 
Therefore,  it  becomes  evident  that  various  tempera- 
tures can  be  obtained  depending  upon  the  geometry, 
surface  and  trajectory  of  the  biosatellite.  With  this 
in  mind,  it  seems  feasible  to  use  thermal  energy 
sources  in  connection  with  processes  for  cracking  of 
human  waste  and  for  the  purification  of  urine  by 
freezing,  if  these  processes  are  used. 


Ship  Building 


Bureau  d  Yards  and  Docks,  [Washington,  D.  C. 
MOORING  GUIDE.    VOLUME'!.    1  Mar  54,  342p. 
13  refs.    Technical  Pub.  NAVDOCKS  TP-Pw-2 
Order  from  LC  mi$ll.  10,  phf53.  10       PB  145  540 

This  publication  provides  guidance  to  Bureau  and 
field  personnel  concerned  with  determining  the  most 
practicable  method  ai  mooring  vessels  at  a  given 
site,  either  singly  or  in  groupe,  and  with  effecting 
the  planning,  design,  assembly,  placement,   in- 
spection,  repair,  and  maintenance  of  the  Navy's 
permanent  or  temporary  mooting  facilities.    Part  A 
presents  this  Bureau's  authority,  policy,  and  re- 
sponsibilities for  providing  the  Navy's  mooring  facili- 
ties and  defines  related  terms.  Part  B  describes  the 
various  types  d  mooring  devites  and  related  equip- 
ment, including  mooring  buoyi  and  anchors.    Part  C 
provides  information  on  the  design  al  mooring  of 
various  types.    Part  D  covers  the  operation  and  care 
at  all  types  of  Fleet  moorings,  including  inspection 
and  maint<!nance  of  camels,  fender  piles,  and 


dolphins,  also  the  placement  and  recovery  of 
moorings. 


Bureau  of  Yards  and  Docks.  Washington,  D    C 
MOORING  GUIDE.    VOLUME  2.    DRAWINGS. 
12  Feb  57,   supersedes  1  May  54,   68p.   3  refs     Tech- 
nical Pub.   NAVDOCKS  TP-Pw-2;  BUDOCKSINST 
11153.  2A.   supersedes  BUDOCKSINST  11153  2 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  541 

See  PB  145  540 


David  Taylor  Model  Basin,  Washington,  D.  C 
A  CONTROL- SURFACE  FLUTTH^   STUDY  IN  THE 
FIELD  OF  NAVAL  ARCHITECTURE,   by 
R.   T.  McGoldrick  and  D.  A.   Jewell.   Sep  59,  47p. 
25  refs.   Rept.    1222;  AD- 226  588. 
Order  from  LC  nii$3.  30,  ph$7.  80  PB  144  856 

This  study  of  control- surface  flutter  was  initiated  be- 
cause of  serious  hull  vibration  on  destroyers  of  the 
DD  931  Class.   The  source  of  the  vibration  had  been 
traced  to  the  twin  rudders  by  the  Boston  Naval  Ship- 
yard.  For  making  experimental  observations  on  con- 
trol-surface flutter  phenomena  in  the  towing  basin, 
the  David  Taylor  Model  Basin  constructed  the  TMB 
Control- Surface  Flutter  Apparatus.  With  this  equip- 
ment, a  marked  decrease  in  overall  damping  was 
demonstrated  when  the  downstream  mass  unbalance 
was  increased  during  underway  tests.  A  condition  in 
which  hydrofoil  oscillatory  motion  results  in  low 
damping  without  oscillatory  instability  is  defined  as 
"subcritical  flutter,  "  Such  a  condition,  which  greatly 
magnifies  the  sensitivity  erf  the  mechanical  system  to 
external  sources  of  vibration,  may  be  quite  signifi- 
cant in  the  field  of  naval  architecture.  Analyses  vary- 
ing in  complexity  are  explored  and  compared  with 
experimental  results.  (Author) 


Davidson  Lab. .  Stevens  Inst,  of  Tech. ,   Hoboken. 

N.  J. 
PRELIMINARY  EVALUATION  OF  A   SEMI- SUB- 
MERGED SHIP  FOR  HIGH-SPEED  OPERATION  IN 
ROUGH  SEAS,   by  Edward  V.  Lewis  and  Clayton 
Odenbrett.    Rept.  on  Contract  Nonr-263(10).    Mar  59. 
21  p.  6  refs.    Rept.  no.  736. 
C5rder  from  LC  ml$2.  70,  ph$4.  80  PB  144  647 

This  report  describes  the  evaluation  by  means  of 
model  tests  of  an  unusual  hull  form  intended  for  high- 
speed operation  In  rough  seas.    The  form  can  be  de- 
scribed as  a  surfaced  submarine,  made  IcMiger  aiid 
more  slender  in  order  to  attain  high  calm -water  speed 
A  long  natural  pitching  period  Is  obtained  by  fine, 
hollow  waterline  endings  and  use  of  large  peak  ballast 
tanks  for  rough  water  operation.    It  was  considered 
best  not  to  attempt  to  keep  water  off  the  deck,  and 
therefore  comparatively  low  freeboard  and  tumble- 
home  were  adopted.    Tests  in  regular  head  seas  of 
model  length  and  twice  model  length  confirmed  the 
expectation  that  at  high  speeds  the  semi-sulMnerged 
ship  could  exceed  the  speeds  at  which  the  peaks  of 
synchronous  pitching  and  heaving  motions  occur.  Con- 
sequently, In  irregular  head  seas  corresponding  to  a 
storm  of  Beaufort  force  6,  motions  decreased  as  speed 
increased.    Heaving  was  more  pronounced  than  pitch- 
ing, but  accelerations  were  not  prohibitively  high 


even  at  a  speed  of  40  knots.    It  is  concluded  that  a 
semi- submerged  ship  of  the  type  tested  shows  promise 
of  attaining  much  higher  rough-water  speeds  than, 
conventional  destroyers,  provided  sufficient  power 
can  be  installed. 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 
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Food 


Arctic  Aeromedlcal  Lab.  .  Ladd  AFB,  Alaska. 
ARCTIC  SURVIVAL  RATIONS.   IE:  THE  EVALUA- 
TION OF  PEMMICAN  UNDER  WINTER  FIELD 
CONDITIONS,  by  Horace  F.  Drury,  David  A, 
Vaughan,  and  John  P.  Hannon.  Jan  59,  37p.  24  refs. 
Technical  rept,  58-6. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  832 

Pemmican,  a  dehydrated  high-fat,  high-protein, 
carbohydrate- free  meat  preparation  was  fed,  with 
and  without  an  isocaloric  supplement  of  sugar,  to  10 
human  subjects  undergoing  simulated  survival  in  a 
severely  cold  environment  for  9  days.    No  ill  effects 
were  noted  that  could  not  be  attributed  to  caloric  re- 
striction, and  the  performance  of  the  subjects  was 
considered  adequate  for  survival  situations  involving 
moderate  activity.    An  isocaloric  supplement  of  40 
grams  of  sugar  increased  the  fasting  blood- sugar 
levels,  decreased  the  nitrogen  balance,  and  der- 
creased  the  excretion  of  ketones.  During  the  3  days 
following  Initiation  of  the  dietary  regimen,  fasting 
blood- sugar  levels  and  daily  nitrogen  balances  fell 
precipitately,  while  ketone  excretion  rose.    After 
this,  however,  the  blood- sugar  levels  rose  some- 
what and  leveled  off,  the  nitrogen  balance  increased 
appreciably,  and  excretion  of  ketones  fell  gradually 
to  quite  low  levels  irrespective  of  the  isocaloric 
8iq)plement  of  sugar.   These  results  have  been  inter- 
preted to  mean  that  the  subjects  were  becoming 
adapted  to  the  combination  of  pemmican  and  re- 
stricted caloric  intake.  (Author) 


Arctic  Aeromedlcal  Lab.  ,   Ladd  AFB,     Alaska. 
ARCTIC  SURVIVAL  RATIONS,  VII:  ALTERATIONS 
IN  SERUM  ELECTROLYTES  DURING  WINTER 
FIELD  TESTS  OF  SURVIVAL  RATIONS,  by  John  P, 
Hannon,  Anna  F.   Larson  and  others,   Sep  59,   lip. 
8  refs.   Technical  rept.  58-25. 
Order  from  LC  mi$2,  40,  ph$3,  30  PB  144  842 

The  levels  of  plasma  sodium,  pwtasslum,  calcium, 
magnesium,  chloride,  and  phosphate,  as  well  as 
blood  hemoglobin  and  packed  cell  volume,  were  de- 
termined before  and  during  simulated  arctic  winter 
survival.    During  the  5-day  semi- starvation  survival 
situation  the  following  blood  changes  were  noted:  (a) 
an  increase  in  magnesium  and  a  decrease  in  calcium 
after  the  first  day  with  subsequent  return  toward 
normal  levels  over  the  next  3  or  4  days;  (b)  a  pro- 
gressive decline  in  plasma  phosphate  during  the  first 
4  days;  (c)  slight  decreases  in  sodium,  chloride. 


hemoglobin,  and  packed  ceU  volume;  (d)  no  signifi- 
cant change  in  plasma  txjtasaium.  (Aurhor^ 


Arctic  Aeromedlcal  Lab. ,  Ladd  AFB.  Alaska. 
THE  DISTRIBUTION  IN  ALASKA"  OF  PLANT  AND 
ANIMAL  LIFE  AVAILABLE  FOR  SURVIVAL,  by 
John  L.  Buckley  and  Wilbur  L.  Llbby  (U.  of  Alaska). 
May  59,  47p,  8  refs.    Technical  rept.  58-10; 
AD- 220  762, 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  846 

This  project  was  undertaken  to  determine  the  abun- 
dance of  native  foods,  both  plant  and  animal,  availa- 
ble for  survival  in  the  Alaskan  subarctic.    In  general, 
forest  types  produce  the  greatest  amounts  of  edible 
materials;  however,  no  single  type  is  as  productive 
as  the  ecotone  between  types.    The  supply  of  wild 
foods  available  fluctuates  seasonally  and  between 
years.    In  good  years,  especially  during  late  sum- 
mer, native  foods  would  probably  be  sufficient  to 
prevent  survation  In  a  well-trained  Individual.    In 
poor  years  the  chances  of  finding  adequate  foods 
would  be  greatly  reduced.    Recommendations  for 
equipment  for  procuring  native  foods  are  given. 
(Author)  I 

I 

Army  Medical  Research  and  Nutrition  Lab. , 

Denver,  Colo.    , 
THE  EFFECT  OF  HIGH  TEMPERATURE  STORAGE 
ON  THE  ACCH»TABILnY,  DIGESTIBIUTY  AND 
COMPOSmCN  OF  THE  U.S.    ARMY  RATION .  IN- 
DIVEDUAL,  CCMBAT,  by  Irvln  C.  Plough,  Richard  S. 
Harding  and  others.  Final  rept.  cm  Metabolism  and 
Nutrition.  22  Oct  58,  45p.  34  refs.  Rept.  no.  228. 
Order  from  LC  ml$3.  30,  ph$7.  80  PB  138  597 

Two  groups  of  C  rations,  both  from  the  same  procure- 
ment in  1954,  were  obtained  from  the  Quartermaster 
Food  and  Container  Institute.  One  group  had  been 
stored  at  lOO^F. ,  and  the  other  at  340F. ,  for  20 
months.    Analysis  showed  that  storage  had  caused  no 
changes  in  nutrient  composition,  except  for  consider- 
able losses  of  thiamine  and  of  vitamin  B^.    These 
changes  were  more  marked  in  the  rations  stored  at 
high  temperature.    These  two  rations  were  fed  to  nine 
test  subjects  in  comparison  with  a  diet  of  ^>proxi  - 
mately  the  same  composition  made  up  of  fresh  foods. 
The  C  rations,  particularly  those  stored  at  hign  tem- 
perature, evoked  a  number  of  mild  symptoms,  but 
these  were  doubtless  of  psychological  origin.    The 
protein  and  carbohydrate  of  the  C  ration  were  less 
digestible  than  were  the  nutrients  in  the  fresh  ration. 
High  temperature  storage  further  reduced  the  digesti- 
bility.   The  C  ration  stored  at  high  temperature  pro- 
duced evidence  of  vitamin.  B^  deficiency  manifested  by 
increased  net  excretion  of  xanthurenic  acid,  In  re- 
sponse to  a  tryptophane  load. 


(Quartermaster  Food  and  Container  Inst,  for  the 

Armed  Farces,  Chicago,  111. 
INVESTIGATION  OF  THE  USE  OF  MONOSODRJM 
GLUTAMATE  IN  COMMERCIAL  PRODUCTION  OF 
PRECOOKED  MEALS,  by  Mary  B.  Brown.    Irterim 
rept.  no.  2.  Dec  57,  6p     QMFCI  rept,  no.  42-57; 
AD- 154  839. 
Order  from  LC  mi$l.  80,  ph$l,  80  PB  144  880 
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Tills  study  reports  the  results  of  sensory  evaluations 
d  eight  different  precooked  frozen  meals  and  two 
casseroles  prepared  with  and  without  monosodium 
glutamate  after  storage  at  ►200  p. ,  0°  F. ,  and  at 
fluauating  temperatures.    Monosodium  glutamate 
Improved  the  acceptance  of  all  food  items  with  the 
exception  dl  the  chicken  items  and  tenderloin  steak 
with  mushroom  sauce.    The  lack  of  improvement  in 
acceptance  d  these  two  items  may  be  attributed  to 
the  high  concentration  d  MjSG  used.    (Author) 


KffiG 


Quartermaster  Food  and  Container  Inst,  for  the 

Armed  Forces,  Chicago,  111. 
THE  STABILITY  OF  VITAMIN- FORTIFIED  DE- 
HYDRATED SOUPS,  by  Mariam  H.   Thomas.   In- 
terim rept.  on  Simplified  Flood  Logistics.  Aug  58, 
19p.  7  refs.  QMFCI  rept.  no.  21-58. 
Order  from  LC  mi$2.  40,  pto$3,  30  PB  144  881 

Dehydrated  cream  of  onion  and  cream  of  potato  soups 
fortified  with  thiamine,  ascorbic  acid,  and  vitamin 
A  palmitate  have  been  evaluated  after  storage.  Sam- 
ples were  packed  in  rigid  aad  flexible  containers  for 
storage  at  70°  and  lOOOF,  Analyses  for  palatability 
and  vitamin  content  were  made  initially  and  after 
storage  for  six,  twelve,  an4  twenty- four  months. 
There  was  evidence  of  flavor  deterioration  during 
storage.  However,  there  w^s  no  significant  dif- 
ference in  palatability  ratings  for  fortified  and  un- 
fortified samples  throughout  storage.    Samples 
stored  in  cans  were  preferr^  to  those  stored  in 
packages.   In  general,  bettet  vitamin  retention  was 
obtained  in  dehydrated  soup  Which  was  canned  and 
stored  at  70OF. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


Engines  and  Propulsion  Systems 


Aero^Aysics  Development  Corp- .  Santa  Barbara, 

Calif. 
NON- STATIONARY  COMBUSTION  STUDIES,  by 
D.  Bitondo  and  D.  Perper.    Kept,  on  Contract  AF 
18(600)1509.   Aug  58,  51p.    U  refs.    Aerophysics 
TR  58-98;  AFOSR-TR-58-144;  AD- 204  734. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  137  951 

A  study  of  gaseous  fuel  ignition  in  transient  flow  by 
means  of  a  "heated  wall"  mounted  in  the  test  section 
of  a  shock  tube  is  the  subject  of  this  report.    The 
process  was  followed  photographically  by  means  of 
schlieren  apparatus  and  a  high  speed  Fastax  movie 
camera.    Pressure  in  the  test  section  and  In  the 
immediate  vicinity  was  followed  by  means  of  high 
frequency  pressure  recorders. 


x;^ 


Douglas  Airciytft  Co. ,  Inc. 


_<' 


\ 


El  Segundo,  Calif. 


INVECTIGAHdN  OF  THE  EFFECTIVENESS  OF  A 


WINDMILL  ON  IMPROVING  FLOW  UNIFORMITY 
IN  A  DUCT,  by  J.  S.  Murphy  and  D.  W.  auttar. 
Rept.  on  Contract  NOa(s)  54-321.    8  Oct  57,   103p. 
4  refs.    Rept.  no.  ES- 26393;  AD-161  446. 
Order  from  LC  ml$5.  70,  ph$16.  80  PB  145  206 

Tests  have  been  made  to  determine  the  effectiveness 
of  a  freely  rotating  windmill  in  smoothing  out  non- 
uniform duct  flow.    The  action  of  the  windmill  is  to 
transfer  total  head  from  high-speed  regions  to  low- 
speed  regions.    The  design  of  a  windmill  and  the 
forces  on  a  windmill  due  to  changes  in  wind  speed 
are  discussed.    The  experimental  results  show  the 
effect  of  blade  angle  and  number  cf  blades  on  the 
windmill's  effectiveness  in  smoothing  out  a  wide 
variety  of  disturbance  profiles,  both  circumferential 
and  radial. 


Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois,  Urbana. 
ELECTRON  TEMPERATURE  DEPENDENCE  OF 
THE  RECOMBINATION  COEFFICIENT  IN  PURE 
HELIUM,  by  C.  L.  Chen.  C.  C.  Leiby.  and  L.  G. 
Goldstein.    Scientific  rept.  no.  7  on  Contract 
AF  19(604)2152.    1  Sep  59.   158p.  45  refs.    AFCRC- 
TN-59-597. 
Order  from  LC  ml$7.  50,  ph$24.  30  PB  144  961 

Recombination  of  oppositely  charged  particles  of  a 
helium  gas  discharge  plasma  is  studied  in  this  work. 
Attention  has  been  focused  especially  on  Investigating 
the  law  governing  the  variation  with  electron  tem- 
p)erature  of  the  recombination  coefficient,  character 
izing  the  process  of  recombination  of  free  electrons 
with  positive  ions  in  decaying  plasmas  produced  in 
pure  helium.    A  better  treatment  to  the  guided  wave 
propagation  in  a  waveguide  filled  with  ionized  gases 
has  been  given,   which  is  believed  to  give  more 
accurate  determination  of  the  fundamental  parameters 
in  a  gaseous  discharge  plasma  confined  in  the 
geometry  used.    In  the  determination  erf  the  electron 
temperature,  correction  due  to  thermal  conduction 
has  also  been  included  in  an  approximate  way. 


Fairchild  Guided  Missiles  Div. ,  Fairchild  Engine 
and  Aircraft  Corp.  ,  Wyandanch,  N.   Y. 
FIBERGLASS  CONTAINERS  FOR  J-57  ENGINE,  by 
Harry  E.   Kellar  (Materials  Lab. )  Rept.   for  June  56- 
May  58  on  Finishes  and  Materials  Preservation, 
Contract  AF  01(608)832.   Feb  59,  74p.   10  refs. 
WADC  Technical  rept.  58-268;  AD- 209  911. 
Order  from  LC  miH  50,  ph$12.  30  PB  144  991 

Twenty  fiberglass  containers  were  manufactured  for 
the  Air  Force  to  serve  as  shipping  containers  for  the 
J-57  jet  aircraft  engine.    The  application  of  fiberglase 
for  this  purpose  has  proved  successful  with  the  ex- 
ception of  a  liner  sealing  problem.  The  fiberglass 
container  assembly  weighs  approximately  505^  less 
than  its  metal  counterpan,  and  testing  has  proved  it 
to  be  rugged  enough  to  withstand  the  rough  handling 
it  may  receive  in  shipment.   The  container  consists 
of  two  shells,  upper  and  Iowa- ,  with  the  basic  con- 
struction utilizing  plies  of  bidirectional  roving  fabric 
in^regnated  with  polyester  resin.  The  sealing  liner 
Is  made  of  rigid  vinyl,  thermc^lastically  drawn 
under  vacuum  into  the  shells.  Provisions  have  been 
Incorporated  for  fork  lift,  cable  hoisting,  roUover 
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and  stacking  of  the  containers  three  high  while  in 
storage.  (Author) 


Jet  propulsion  Lab, ,  Calif.  Inst,  of  Tech. , 

Pasadena. 
THERMODYNAMIC  PROPERTIES  AND  CALCU- 
UTED  ROCKET  PERFORMANCE  OF  HYDROGEN 
AT  20,000°K,  by  David  Altman.  Rept.  on  Contract 
DA  04-495-ORD-18.   3  Sep  56,  32p.  12  refs.  Rept. 
no.  20-106. 
Order  from  LC  ml$3.00,  ph$6.30         PB  144  761 

A  tabulation  is  made  of  the  equilibrium  thermody- 
namic properties  of  hydrogen  between  300  and 
20,000OK.  Consideration  is  given  to  molecular  dis- 
sociation, atomic  excitation,  and  ionization.  The 
data  are  presented  in  Mollier  charts ,  for  the  purpose 
of  simplifying  rocket  performance  calculaticms  . 
Tables  are  presented  which  list  the  specific -impulse 
and  power  values  required  to  develop  a  given  thrust 
at  a  specified  chamber  temperature.   A  tabulation  is 
also  given  of  the  loading  factors  required  for  escape 
from  the  earth  by  a  hydrogen  missile  operating  at 
various  temperatures .  (Author) 


Koppers  Co. ,  Inc.  [Pittsburgh,  Pa.  ] 
EVALUATION  OF  DESIGNS  AND  MATERIALS  FOR 
HIGH  SPEED-HIGH  TEMPERATURE  SHAFT  SEALS 
FOR  TURBOJET  ENGINE  APPLICATIONS,  by  John 
J.  Brenza,  John  H.   Fuchsluger  and  others.   Rept.  on 
Gas  Turbine  Technology,  Contract  AF  33(616)5015. 
31  Dec  58,   UOp.  5  refs.  WADC- Technical  rept. 
56-267,  Pt.  2;  AI>219  109. 
Order  from  OTS  $2.  50  PB  151  915 

The  demand  for  higher  performance  aircraft  engines 
has  resulted  in  increase  in  engine  operating  temper- 
atures and  pressures.    In  turn,  tJiis  has  necessitated 
the  adoption  of  new  shaft  seal  materials  and  refine- 
ment in  shaft  seal  design.    This  development  pro- 
gram was  undertaken  to  develc^  rubbing  seals  that 
would  operate  for  1000  hours,  at  ICfXfiF,  and  at  a 
rubbing  speed  of  30,000  feet  per  minute.  Accordingly 
new  materials  were  Investigated;  these  materials 
were  incorporated  in  seals;  and  their  performance 
as  seals  was  evaluated.    In  all,  one  hundred  and 
sixty- three  materials  were  screened  on  the  basis  of 
room  temperature  and  lOOOOP,  dry,  rubbing,  wear 
tests  and  1000-hour,   lOOO^F  oxidatton  tests.  Ma- 
terial combinations  found  to  be  promising  were  next 
evaluated  as  seals  under  Increased  operating  con- 
ditions, and  eventually  under  conditions  duplicating 
those  existing  in  a  jet  engine,    (Author)  (See  also 
PB  121  992) 


Massachusetts  Inst,  of  Tech.  [Cambridgej. 
OPTIMIZATION  OF  SPACE  VEHICLE  DESIGN 
WITH  RESPECT  TO  PROPULSION  SYSTEM,  by 
Paul  E.  Smdorff.    Rept.  on  Contract  AF  49(638)363. 
1  July  58,   Up.    6  refs.    AFOSR-TN-58-580; 
AD- 158  402. 
Order  from  LC  ml$2.  4a  ph$3.  30  PB  137  861 

A  mathematical  analysis  was  made  of  propulsion 
systems  necessary  to  move  a  desired  useful  payload 
to  a  given  destination  in  as  feasible  and  as  efficient 


a  manner  as  possible.    The  specific  impulse  to  the 
most  significant  factor  is  the  performance  of  the 
propulsion  system  of  contemporary  chemical  rockets. 
Optimum  specific  impulse  was  shown  to  depend  on 
the  particular  duty  for  which  the  engine  was  designed. 
Typical  characteristics  for  various  types  of  reaction 
engines  as  they  are  currently  conceived  are 
presented. 


Pennsylvania  State  U.  CoU.  of  Engineering  and 

Architecture,  University  Park. 
THE  FILM  VAPORIZATION  PRINCIPLE  FOR  GAS 
TURBINE  COMBUSTORS,  by  Gunter  W.   Maybach. 
Final  rept.  on  Contract  Nonr-656(13).    Mar  59,  46p. 
9  refs. 
Order  from  LC  mi^.  30.  ph$7.  80  PB  145  212 

A  new  combustion  principle  for  gas  turbine  engiites 
is  developed  that  inherently  reduces  the  formation 
of  smoke  and  of  carbon  deposits  inside  combustion 
chambers,  and  should  permit  more  compact  com- 
bustor  designs  without  increasing  the  pressure  loss 
across  the  combustors.    The  new  combustion  princi- 
ple is  based  on  the  vaporization  of  the  fuel  from  a 
liquid  film  spread  along  the  inner  wall  surface  of  a 
Cylindrical  combustor  section.    Several  problems 
relating  to  the  mixture  formation  and  combustion 
mechanisms  of  the  new  principle  were  treated.   A 
research  prototype  combustor  incorporating  the  film 
vaporization  principle  was  built  and  its  operational 
characteristics  determined,  (See  also  PB  144  371) 


Picatinny  Arsenal,  Dover,  N.  J. 
SUITABIUTY  OF  CARBON  BLACK  PRODUCED  BY 
THE  OIL  FURNACE  PROCESS  FOR  USE  IN 
ROCKET  PROPELLANTS,  by  J.  S.  Merten.    Dec  58, 
43p.    8  refs.    Technical  rept.  DB-TR:  16-58. 
Order  from  LC  ml$3.  30,  ph$7.  80  PB  138  357 

Commercial  furnace  blacks  adversely  affect  the 
stability  erf  M7  propellants  and  therefore  were  not 
suitable  for  M7  propellant  manufacture.    The  poor 
stabilities  obtained  with  the  M7  propellant  using  the 
furnace  blacks  cast  doubt  on  the  use  of  these  blacks 
for  the  manufacture  of  M16,   T16,  and  T19  compo- 
sitions.   Further  study  of  furnace  blacks  is  un- 
warranted because  the  very  small  mobilization 
requirements  for  carbon  black  should  be  readily 
available  from  commercial  sources. 


Plasmadyne  Corp. ,   Santa  Ana,   Calif. 
EQUILIBRIUM  THERMODYNAMIC  PROPERTIES  OF 
HELIUM  TO  60,  OOO^K.  by  Gordon  L.  Cann  and 
Adrlano  C.   Ducati.    Technical  note  no.  4  on  Contract 
AF  49(638)54.    18  June  59,  90p.  4  refs.    P-4TN069- 
54;  AFOSR-TN- 59-633;  AD- 228  710. 
Order  from  LC  mlf4.  80,  ph$13.  80  PB  144  864 

Helium  was  considered  as  a  possible  propellant  for  a 
plasma  propulsion  system  because  of  its  low  molecu- 
lar weight.  To  obtain  reasonable  exhaust  velocities 
(greater  than  10,  000  m/sec. )  it  is  necessary  to  beat 
the  gas  to  temperatures  at  which  an  appreciable  per- 
cent ionization  occurs  In  order  to  assess  the  poten- 
tially available  exhaust  velocities  when  ionization  is 
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present,   it  is  necessary  to  have  a  Mollier  chart  to 
determine  isentropic  expanBions,  hence  the  thermo- 
dynamic properties  at  helium  were  computed  over  a 
temperature  range  d  6000-60,  OOO^K  and  a  pressure 
range  at  10-*  -10-2  atm.    A  Mollier  chart  was  con- 
structed from  this  dau.   (Aiuthor) 


Plasmadyne  Corp. ,  Santa  Ana,  Calif. 
RESEARCH  ON  HIGH  INTENSITY  IONIC  JETS,  by 
Gordon  L.  Cann  and  Adriano  C.  Ducati.    Final  tech- 
nical rept.  on  Contract  AF  #9(638)54.    5  Nov  59,  30p. 
7  refs.    P-FR109-54;  AFOS|l-[TR]-59-167. 
Order  from  LC  mi$2.  70,  pJkK  80  PB  144  907 

The  various  steps  that  have  been  completed  in  the 
development  of  a  practical  plasma  Jet  propulsion  unit 
are  outlined  and  detailed  references  to  the  work  made 
The  steps  that  still  need  to  be  completed  before  a 
prototype  unit  can  be  constrtjcted  are  indicated. 
(Author) 


^ce  Research  Labs.,   Utton  Industries,  Beverly 
Hills,  Calif. 

RESEARCH  STUDY  ON  PLASMA  ACCELERATION, 
by  G.  Fonda -Bonardi.    Final  rept.  for  1  Mar  58- 
30  Sep  59  on  Contract  AF  49(638)345.    30  Sep  59, 
76p.    207  refs.    AFOSR-TR-69-170. 
Order  from  LC  nU$4.  5a  ph|12.  30  PB  144  906 

This  report  contains  a  sumntary  of  the  principles  of 
operation,  design  criteria,  construaion  details  and 
instrumentation  of  a  pulsed  plasma  accelerator.    The 
purpose  d  the  prpjea  was  twofold:  to  provide  verifi- 
cation of  the  tfieory  previously  developed,  and  to 
supply  engineering  information  and  design  data  for 
further  applications  at  the  principles  involved.    A 
bibliography  on  pertinent  magnetohydrodynamics 
research  and  related  subjects  is  appended. 


AAanufacturing  Equipment  and  Processes 


Materials  Lab. ,  Wright  Air  Development  Center, 

Wright- Panerson  AFB,  Ohio. 
RAPID  LOADING  OF  ALUMINUM  ALLOY  RIVETED 
JOINTS,   by  Robert  T.  Ault.    Rept.  for  Nov  58 -June  59 
on  Materials  Analysis  and  Evaluation  Techniques. 
Dec  59.  23p.  3  refs.    WADC  Technical  rept.  59-433. 
Order  from  OTS  $0. 75  ,  PB  161  434 


Slow  and  rapid  loading  tensile  shear  tests  were  con- 
ducted at  room  temperature  to  determine  the  failure 
strength  at  multiple  riveted  Up  and  butt  Joints.    Both 
concentric  and  eccentric  loading  conditions  were  used. 
The  time  to  failure  for  the  rapid  loading  tests  ranged 
from  0.  02  to  0.  08  seconds.    All  failures  were  by 
rivet  shear.    The  reaults  indicate  that  for  both 
eccentric  and  concentric  loading  conditions,  rapid 
loftding  has  no  significant  effect  on  the  strength  at  the 
Joint.   (Author) 
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Metcut  Research  Associates,  Cincinnati,  Ohio. 
MACHINING  CHARACTERISTICS  OF  HIGH 


STRENGTH  THERMAL  RESISTANT  MATERIALS, 
by  Leaiard  J.  Nowikowski.  Interim  Engineering  rew 
no.  6,  Phase  II,  1  Apr- 10  July  59,  on  Contract 
AF  33(600)35%7.    14  Aug  59,  424p.  Wright  Aero- 
nautical Serial  rept.  no.  MP.  00-192;  AD- 220  540 
Order  from  OTS  $6.00  PB  161  369 

A  study  of  the  machining  characteristics  In  turning, 
milling,  drilling,  and  tapping  on  twenty-five  high 
strength,  thermal  resistant  alloys.  The  data  is  pre- 
sented in  graphical  form  to  show  the  relationships 
between  tool  hfe,  cutting  speed,  feed,  tool  geometry 
tool  material  and  cutting  fluids  .  Cutting  and  thrust    ' 
force  measurements,  average  power  requirements, 
coefficient  of  friction  for  the  turning  operation  and  ' 
thrust  force  and  torque  measurements  were  made  for 
drilling.  The  data  for  these  tests  is  shown  in  graphi- 
cal form  to  show  the  torque  and  thrust  requirements 
for  drilling  these  materials  for  various  marhine 
conditions  .  The  average  power  required  for  drilling 
these  materials  was  computed.  Grinding  character- 
istics for  six  alloys  show  the  effect  of  wheel  speed, 
table  speed,  cross  feed,  down  feed,  wheel  grade,  and 
grinding  fluid  on  wheel  wear  and  surface  finish. 
Grinding  and  face  milling  tests  on  three  materials 
show  workpiece  distortion  and  residual  stress  as  a 
function  of  machine  variables  .  (See  also  PB  140  798) 


Metcut  Research  Associates,  Inc.  ,  Cincinnati,  Ohio 
MACHINING  CHARACTERISTICS  OF  HIGH 
STRENGTH  THERMAL  RESISTANT  MATERIALS 
PHASE  IIL    MACHINE  TOOL  REQUIREMENTS,  by 
Leonard  J.  Nowikowski.    Rept.  for  2  Sep- 18  Dec  59  on 
Subcontract  to  Contract  AF  33(600)35967.    18  Dec  59, 
55p.   Wright  Aeronautical  serial  rept.  no.  MP.  00-204 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  016 

Machine  tool  requirements  were  established  for 
machining  the  high  strength  thermal  resistant  alloys. 
The  required  range  of  speeds,  feeds  and  power  in 
turning,  milling,  drilling,  tapping  and  grinding  are 
listed  in  tables  for  each  alloy  group.    Several  recent 
developments  in  machine  tools  designed  specifically 
for  machining  the  high  strength  thermal  resistant 
alloys  are  also  described. 


Southern  Research  Inst. ,  Birmingham,  Ala. 
AN  INVESTIGATION  OF  ELECTROPOLISHING  AS 
A  TECHNIQUE  FOR  PRODUCING  TAPERED  WIRE. 
Technical  note  no.  1,   1  May- 15  Sep  59,  on  Contraa 
AF  08(635)391.   Nov  59,  35p.    6  refs.    APGC-TN- 
59-59. 

Order  from  LC  mi$3. 00,  ph$6.  30  PB  144  573 

Tests  were  run  on  carbon  steel  music  wire  and. 
Type  302  stainless  steel  wire  to  determine  what  loss 
in  unit  strength  would  result  from  electropolishing 
0. 050-  and  0. 033-Inch  diameter  wire  down  to  0, 020 
inch.    The  purpose  was  to  discover  whether  electro- 
polishing  might  be  a  feasible  method  of  manufaauring 
a  continuously  upered  tow  cable  for  aerial  targets. 
The  sulnless  steel  increased  in  unit  strength  from 
276, 000  pal  at  0. 0495-Inch  diameter  to  374, 000  psl 
at  0. 023-inch  diameter.    The  carbon  steel  music  wire 
unit  strength  remained  substantially  consunt.    It  was 
concluded  that  electropolishing  is  a  technically  feasi- 
ble technique,  and  it  was  recommended  that  design 


parameters  be  determined  for  a  production  setup  to 
produce  a  tapered  tow  wire.  (Author) 
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Transport,  Traction  and  Moist  Facilities 


American  Machine  and  Foundry  Co. ,  Chicago,  111 
DYNAMIC  MODES  OF  TRANSPORTATION  STUDY. 
Addendum  to  Final  rept.  on  Contraa  AF 
30(635)2903.    14  Feb  57,  3p.    RADC-TR-57-16B 
AD-114  500. 
Order  from  LC  ml$l.  80,  ph|l.  80         PB  137  568 

Tills  addendum  to  the  Final  Report  on  the  "Dynamic 
Modes  of  Trans  per  tation  Study"  contains  further 
suggestions  regarding  techniques  of  programming  a 
platform -type  shaker;  such  a  machine  had  been 
proposed  for  the  simulation  of  the  shock  and  vibra- 
tior  environments  to  which  military  electronic  equip- 
ment is  subjected  in  field  transit. 


Bureau  of  Yards  and  Docks,  Washington,  D.  C 
MOVING  AND  RIGGING  HANDBOOK.    Engineered 
Performance  Standards,  Public  Works  Maintenance. 
Oct  59,  97p.    NAVDOCKS  P-709. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  145  002 

The  Engineered  Performance  Standards  set  forth  time 
values  which  cover  most  of  the  work  performed  by  the 
Moving  and  Rigging  Craft.    Spread  Sieets  are  task 
times  grouped  by  subject  area  and  time.    The  time  to 
perform  a  specific  task  is  obtained  by  using  the  group 
value  time  covering  equal  work  content  described  on 
the  spread  sheet.    Task  Times  are  derived  from  op- 
eration time  values.    Task  times  include  all  opera- 
tions constituting  the  task  but  not  job  preparation 
time,  travel  time,  or  allowances  for  delays.    Opera- 
tion Times  are  the  formula  values  taken  from  the 
formula  manual.    They  represent  the  actual  time  re- 
quired to  perform  a  portion  of  a  task  and,  when 
several  are  added  together,  they  become  the  time  to 
perform  the  task.    The  task  areas  included  in  this 
manual  are:  crane  operations,  equipment  moving, 
reeving,   shop  operations,  and  weight  capacity 
testing. 


Bureau  of  Yards  and  Docks,  Washington,   D.  C. 
MOVING  AND  RIGGING  FORMULAS.    Engineered 
Performance  Standards,  Public  Works  Maintenance. 
Oct  59.   lOlp.    NAVDOCKS  P-709. 1. 
Order  from  LC  miJ5.  70,  ph$16.  80  PB  145  006 

Contents: 

Heavy  equipment  travel 

Crane  operation 

Sling  operations 

Reeving 

Hand  rigging 

Lashing 

Winch  operations 

Slop  operations 

Weight  capacity  testing  of  motor-truck  cranes 


MATERIALS 


Nepa  Div.,  Fairchild  Engine  and  Airplane  Corp. , 

Oak  Ridge,  Tenn. 
THE  EFFECT  OF  MOLTEN  BISMUTH  ON  INSU- 
LATING MATERIALS,  by  W.  S.  Fleshman  and 
C.  G.  Collins.  9  Feb  50,  16p.  NEPA- 1306 -SCR -56; 
AD- 206  722. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  453 

Samples  of  twenty- six  Johns- Manville  Insulating  ma- 
terials, which  included  cements,  bonded  fibrous  blocks 
and  fire  bricks,  were  tested  for  possible  reaction  with 
molten  bismuth.    Tlie  tests  consisted  essentially  of 
pouring  molten  bismuth  at  18320F  (1000°C)  over  insu- 
lation maintained  both  at  room  temperature  and  at 
18320F  (1(X)OOC).  although  some  tests  were  made  in 
which  the  insulation  was  heated  together  with  the  bis- 
muth for  periods  tp  to  three  hours.    In  general,  the 
results  indicated  that  little  or  no  reaction,  particularly 
of  an  explosive  nature,  occurred  when  the  molten  bis- 
muth came  into  contact  with  the  unheated  materials, 
and  that  none  of  the  materials  would  withstand  contact 
with  the  bisnuith  when  both  were  at  18320F  (lOOO^Q 
for  tnore  than  a  few  hours.  Greatest  resistance  to 
bismuth  attack  was  shown  by  three  types  of  asbestos 
millboards. 


Virginia  Agricultural  Experiment  Statltm , 

Blacks  buig. 
COMBINED  INTRA-  AND  INTER-BLOCK  ANALYSIS 
FOR  FACTORIALS  IN  INCOMPLETE  BLOCK  DE- 
SIGNS,  by  R.  E.  Walpole,  R.  A.  Bradley  and 
C.  Y.  Kramer.  Technical  rept.  no.  2  on  The  De- 
velopment of  Statistical  Methods  for  Experimental 
Designs  in  Quality  Control  and  Surveillance  Testing, 
Contract  Nonr- 2352(01).  Mar  58,  145p.  26  refs. 
AD- 157  825. 
Order  from  LC  mi|7.  20,  ph$22.  80  PB  138  572 

A  combined  intra-  and  inter- block  analysis  was  ob- 
tained for  factorials  in  balanced  incomplete  block  de- 
signs, group  divisible  designs,  and  Latin  Square  tyjje 
of  partially  balanced,  incomplete  block  designs.    For 
the  class  of  Latin  Square  sub-type  L3  designs,  both 
the  intra -block  and  combined  intra-  and  inter -block 
analyses  were  considered.    Estimators  for  the  facto- 
rial effects  were  obtained  along  with  their  variances 
and  covariances.    Sums  of  squares  in  terms  of  the 
factorial  estimators  were  derived  which  can  be  used 
for  tests  of  significance.    These  sums  were  independ- 
ently distributed  as  x2-variates  with  the  appropriate 
number  of  degrees  of  freedom.    For  the  special  cases 
of  4  x  4  Latin  Square  sub-type  L3  designs,  a  complete 
analysis  yielding  the  adjusted  sums  of  squares,  for 
the  factorial  effects,  was  possible.    The  appropriate 
sums  of  squares  for  main  effects  and  interactions  of  a 
multi -factor  factorial  were  obtained  either  as  func- 
tions of  the  original  estimators  or  as  functions  of  the 
row  and  column  averages  of  the  original  treatment 
estimators.    The  method  of  incorporating  a  fractional 
replicate  of  a  factorial  was  also  considered.    Numer- 
ical examples  were  worked  in  detail  for  a  group 
divisible  design  and  a  Latin  Square  sub-type  L3  de- 
sign.   The  problem  of  analyzing  factorials  in  various 
types  erf  lattice  designs  is  being  investigated. 
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Ceramics  and  Refractories 


idation, 


Armour  Research  Foundation,  Oiicago,  111. 
RESEARCH  AND  DEVELOPMENT  SERVICES 
LEADING  TO  THE  CONTROL  OF  ELECTRICAL 
PROPERTIES  OF  MATERIALS  FOR  fflGH  TEMPER- 
ATURE RADOMES,  by  Laon  M.  Atlas.    Rept.  for 
1  July  58-30  Apr  59  on  Elactrical  and  Electronic 
Materials,  Contract  AF  3^616)5929.    Oct  59,  34p. 
Urefs.    WADC  Technical  rept.  59  300. 
Order  from  OTS  $1.00  PB  161  423 

Methods  are  described  for  the  preparation  of  high 
purity  aluminum  oxide  (less  than  100  ppm  of 
impurities)  by  the  solutioni  d  99.  999%  Al  metal  in 
hydrochloric  acid  and  predpitation  with  ammonia. 
After  calcining  at  1400OC,  this  batch  was  fabricated 
into  ceramics  by  firing  in  feir  at  temperatures  up  to 
1900°C.    Loss  tangents  at  500**C  approach  that  cf 
sapphire,  and  the  temperature  variaticwi  of  dielectric 
ccmstant  is  considerably  lojwer  than  for  high  purity 
commercial  aluminas.    Defects  in  alumina  ceramics 
produced  by  impurities  and  by  interactions  with 
gaseous  atmospheres  have  been  studied  by  measuring 
the  reflectance  and  thermoiuminescence  at  gamma 
irradiated  specimens. 


Cincinnati  U.  ,  Ohio. 
THE  SYSTEM  TITANIUM^ZIRCONIUM- OXYGEN,   by 
Michael  Hoch,  Robert  L.  Dean  and  others.    Rept.  for 
1  Nov  56-31  Aug  59  on  Solid  State  Research  and 
Properties  d  Matter.  Contract  AF  33(616)3881. 
July  59.  83p.  37  refs.    WADC  Technical  rept.  59-539. 
Order  from  OTS  $2.  25        |  PB  161  435 

The  general  shape  of  the  1450OC  isotherm  at  the 
Ti-TiO-Zr02-Zr  region  wis  calculated  from  the  sur- 
rounding binary  phase  diagrams.    The  phase  bound- 
aries were  accurately  determined  by  investigating  50 
compositions  using  X-ray  and  metallographlc  tech- 
niques.   The  isotherm  at  IJOOOC  for  the  region  TiO- 
Ti02-Zr02  was  obtained  by  investigating  45  composi- 
tions, using  X-ray  diffraction.    The  activities  of 
titanium  and  TiO  in  the  a  ♦  TiO  -f  tetragonal  Zr02  and 
the  two  a  >  p  -^  tetragonal  Zr02  regions  were  meas- 
ured using  the  Knudsen  effusion  method.    The  solidus 
and  liquidus  surfaces  were  determined  by  observing 
samples  suspended  with  a  fine  tungsten  wire  in  a 
tungsten  crucible,  and  heated  in  vacuum.    The  oxida- 
tion of  titanium-zirconium  illoys  was  also  investi- 
gated.   The  presence  of  zirtonium  in  titanium,  and 
vice  versa,  decreases  the  oxidation  resistance  and 
the  alloys  oxidize  faster  than  the  pure  metals. 


Douglas  Aircraft  Co.  .   Inci  ,  Long  Beach,  Calif. 
INFLUENCE  OF  SURFACE  ON  CERAMIC  ME- 
CHANICAL PROPERTIES,  by  George  R.  Pulliam. 
Rept.  for  June  58 -June  59  on  Solid  State  Research  and 
Properties  of  Matter,  Contnact  AF  33(616)5875. 
Sep  59,  36p.   13  refs.    WADC  Technical  rept.  59-261 
Order  from  OTS  $1.  00  pB  161  309 

This  study  was  devoted  to  eftablishing  the  importance 
of  gaseous  and  liquid  environments,  electromagnetic 
irradiation,  and  non-stoichipmetry  on  the  deformation 


«nd  fracture  processes  in  ceramic  materials.    The 
surface  condition  of  the  material  and  its  chemical 
environment  have  been  found  to  have  a  large  effect  gq 
these  processes.    The  small  ductility  of  magnesium 
oxide  is  reduced  t>y  air  and  basic  solutions.    Acid 
solutions  produce  ductility  in  previously  brittle  mag- 
nesium oxide.    Excluslai  of  air  by  a  proteaive  coat- 
ing or  a  protective  atmosphere  preserves  the  ductility 
Photochemical  reacticwis  essentially  stop  the  creep  j 
silver  chloride.    A  more  qutntltatlve  evaluation  of 
these  effects  should  be  conducted  to  permit  the 
establishment  of  the  mechanisms  operating 
(Author)  ** 


Minerals  Research  Lab. ,  U.  of  Calif. ,  Berkeley 
INTERNAL  STRESSES  IN  MODEL  CERAMIC  SYS- 
TEMS IL    A.    X-RAY  STRAIN  MEASUREMENT 
TECHNIQUES  FOR  CERAMIC  BODIES    R    EXTEND- 
ING THE  RANGE  OF   REPLICATION  TECHNIQUE& 
by  Leonard  N.  Grossman,   Richard  M.  Fulrath  and 
Robert  B.  Langston.    Technical  progress  rept.  no.  2 
on  Contract  AF  49(638X)4.    1  Oct  59,   36p.    14  refs. 
Series  no.  119,   issue  no.  2;  AFOSR-TN-59-1181. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  018 

X-ray  diffractometer  techniques  tor  measuring 
triaxial  and  biaxial  strain  in  ceramic  bodies  are  de- 
scribed.   Results  using  AI2O3  and  Th02  crystal 
phases  with  various  glasses  in  the  Na20-B203-Si02 
system  are  presented.    It  is  shown  that  internal 
stresses  due  to  expansion  coefficient  mismatches 
occur  in  these  systems  and  that  their  magnitudes 
often  exceed  the  bulk  strength  of  the  body.  A  progress 
report  is  included  on  obtaining  the  microstructures  of 
model  ceramic  systems  used  in  the  investigation  of 
internal  stresses  In  ceramics. 


Ohio  State  U.  Research  Foundation,  Columbus 
EXPLORATORY  STUDY  OF  NICKEL- MAGNESIA 
CERMETS»  by  Earle  T.  Montgomery  and  Paul  E. 
Rempes,  Jr.    Rept.  on  Contract  AF  33(616)3.    Apr  53, 
lip.    1  ref.    WADC  Technical  rept.  53-164; 
AD- 14  010. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  333 

Test  bars  were  prepared  by  combining  finely  ground 
commercially  fused  MgO  with  38.  8  and  71.  6  wt-5f 
of  Ni  at  high  pressures  and  sintering.    Descriptions 
are  presented  of  the  body  preparation,  sintering,  and 
testing  procedures.    Results  indicated  that:  (1)  the 
firing  shrinkage  and  the  oxidation  resistance  in- 
creased with  the  longer  milling  time,  (2)  the  porosity 
of  most  of  the  bars  was  under  1.0%,  (3)  modulus -of- 
rupture  str«igth  at  room  temperature  was  fair,  and 
(4)  thermal  shock  resistance  cf  the  specimens  was 
^    adequate.    It  was  concluded  that  combinations  of  Ni 
and  MgO  for  use  as  solid  body  cermets  are  less 
promising  than  other  oxide- base  cermets  now 
available. 


Utah  U. ,  Salt  Lake  City. 
CERAMIC  STUDIES  SUMMARY  TECHNICAL  RE- 
PORT, by  P.  -Gibbs,  G.  S,  Baker  and  others.    Rept.  for 
June  58-Apr  59  on  Ceramic  and  Cermet  Materials, 
Contract  AF  33(616)5876.    Aug  59,  20p.   9  refs. 
WAEX:  Technical  rept.  59-381. 
Order  from  OTS  $0.  50  PB  161  146 
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Progress  is  reviewed  in  the  preparation  of  high  purity 
and  doped  sintered  alumina  samples.    A  high- 
precision  fast- recording,  bending  creep  furnace  with 
resolution  of  at  least  10"^  strain  in  the  outer  fiber  is 
described.    Preliminary  tests  suggest  a  stick-slip 
behavior  with  Jumps  erf  about  5.  10"5  strain  in  the 
outer  fiber.    Progress  in  an  electrical  study  of 
corundum -metal  interface  is  reviewed.    Migration  of 
silver  ions  from  a  coating  is  found  above  200°  C  on 
application  of  several  volts/cm.    The  observed  con- 
duction current  rises  to  an  asymptotic  value  erf  nearly 
an  amp.  in  seconds.    The  rise  time  for  this  process 
depends  upon  the  temperature  as  well  as  the  length  of 
time  during  which  the  specimen  "rested"  without  any 
field.    The  value  of  the  asymptotic  current  was 
greatest  at  about  350°  C.    (Author) 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


Brown  U .  Div .  of  Applied  Mathematics , 

Providence ,  R .  I . 
THE  APPLICABILITY  OF  LINEAR  VISCOELASTIC 
ANALYSIS  TO  ROCKET  GRAIN  DESIGN,  by 
E.  H.  Lee.  Technical  rept.  no.  3  on  Contract  NOrd- 
17838.  July  58,  24p.  7  refs.  AD-200  172. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  216 

The  significance  for  the  stress  analysis  problem  of 
rate  effect  in  materials  in  the  form  of  delayed  elas- 
ticity and  creep  is  discussed,  and  the  present  well  de- 
veloped methods  of  attack  on  the  problem  through  the 
theory  of  linear  viscoelasticity  are  menticwied.  It  is 
shown  that  a  method  of  testing  the  applicability  of  this 
theory  to  a  specific  design  problem  for  a  specific 
material  is  available  for  which  any  convenient  compo- 
nent containing  the  material  can  be  used  with  a  free 
choice  of  loading  pattern.   This  eliminates  the  need 
for  carefully  made  test  specimens  and  uniform  load- 
ing systems  in  assessing  the  influence  of  viscoelas- 
ticity and  linearity.   Such  a  test  for  a  propellant  grain 
is  suggested.  Once  the  applicability  of  the  theory  has 
been  established,  the  need  for  carefully  designed  ex- 
periments to  measure  basic  viscoelastic  properties  is 
emphasized.  The  accurate  determination  of  shear  and 
compressibility  properties  is  essential  for  the  under- 
standing of  the  behavior  under  combined  stresses , 
which  characterizes  most  propellant  grain  design' 
problems.  (Author) 


Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena 
DEVELOPMENT  AND  APPRAISAL  OF  A  PHOTO- 
GRAPHIC TECHNIQUE  FOR  ROCKER- MOTOR- 
COMBUSTION  STUDY,   by  George  A.  Agoston.    Rept. 
on  Contract  NOa(s)- 537 29.    29  Jan  54.  declassified. 
22p.  5  refs.    Rept.  no.  25-1. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  615 

The  application  and  merits  of  Lucite,  fused  silica, 
and  Py rex  in  transparent-motor  construction  is  de- 
scribed.   High-speed,   colored -motion -picture  photog- 
raphy of  RFNA- ammonia  flame  within  transparent 
motors  has  been  investigated  fbr  use  in  combustion 
research.    This  photographic  technique  has  proved  to 
be  useful  in  general  flow  visualization.    Because  of 


flame  opacity  no  success  was  achieved  in  utilizing  it 
in  tracer  tracking  for  local  velocity  determination. 
Evidence  has  been  obtained  which  suggests  that  the 
bright- yellow  luminosity  emitted  from  a  thin  rectang- 
ular motor  with  Lucite  flame  panels  originates  from 
burning  Lucite  rather  than  from  propellant  constitu- 
ents or  reaction  components.    In  tests  with  cylindrical 
motors  the  shift  in  luminosity  from  one  side  of  the 
turbulence  ring  to  the  other  was  demonstrated  when 
the  position  of  the  latter  was  changed  with  respect  to 
the  injector.    The  disappearance  of  diffuse  luminosity 
at  a  distance  from  the  injector  in  a  long  transparent 
motor  was  noted  under  acid-rich  conditions.    Local 
gas  analysis  and  temperature  measurement  in  the 
nonluminous,  annular,   recirculating  gas  zone  sur- 
rounding the  flaming  jet  issuing  from  a  turbulence 
ring  indicated  lack  of  attainment  of  equilibrium. 
(Author) 


Massachusetts  Inst,  of  Tech.  ,   Cambridge 
METHODS  OF  TESTING  MECHANICAL  PROPERTIES 
OF  PROPELLANTS,   by  Albert  G.  H.  Dietz.  Frederick 
J.  McGarry,   and  James  Dorsey.    Final  summary  rept. 
for  1  Mar  50-31  May  54  on  Contract  DA  19-020- 
ORD-6.    [1954]  121p.   7  refs. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  144  990 

The  purpose  of  this  research  was  to  develop  and  ex- 
plore various  methods  of  testing  the  mechanical  prop- 
erties of  solid  rocket  propellant  material?.    A  high 
speed  tensile  testing  device  which  provides  stress - 
strain  information  from  tests  of  a  few  milliseconds 
duration  has  been  designed,  constructed  and  operated. 
Using  data  and  techniques  from  an  extensive  static 
testing  program  on  plasticized  polymethyl  metha- 
crylate,  a  considerable  amount  of  mathematical  anal- 
ysis work  has  been  done.    The  purpose  of  this  was  to 
present  conveniently  and  predict  accurately  the  stress - 
strain-time  relations  describing  viscoelastic  behavior. 
A  high  frequency  sonic,   through  transmission,  device 
was  designed  and  built  to  investigate  one  type  of  non- 
destructive test  procedure  for  propellant  materials. 
Operating  in  the  1/2-5  megacycle  region  at  very  low 
energy  levels,   it  makes  possible  the  determination  of 
the  velocity  of  transmission  and  apparent  energy 
absorption  characteristics  of  propellant  materials. 


Midwest  Research  Inst. ,  Kansas  City.  Mo 
MODIFICATION  OF  SHELL  FOUR-BALL  WEAR 
TESTER  FOR  800"F  OPERATION  AND  DEVELOP- 
MENT OF  A  LUBRICANT  EVALUATION  TECH- 
NIQUE,  by  Vemice  Hopkins.    Rept.  for  Apr  57- 
Dec  58  on  Aviation  Lubricants,  Contract 
AF  33(616)5205.    June  59.  68p.  4  refs.    WADC  Tech- 
nical rept.  59-48;  AD-215  447. 
Order  from  LC  mi$3.  90,   ph$10.  80  PB  145  451 

The  modifications  made  to  adapt  the  Shell  tour-ball 
wear  tester  for  8OOOF  operation  have  been  outlined. 
Detailed  discussions  of  the  design  changes,  the  fric- 
tional  torque  measuring  setup,   lubricant  circulating 
system,  and  the  application  of  additional  controls  and 
instrumentation  are  presented.    The  evaluation  of  the 
performance  of  the  modified  wear  tester  is  described. 
Operating  test  procedures  for  a  conventional  test  and 
the  alterations  required  for  lubricants  solid  at  room 
temperature  and  for  lubricants  circulating  through  tht 
ballpot  assembly  are  included.    Testing  experiences 
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are  discussed,  especially  ft)r  high  temperature  tests. 
A  method  for  evaluating  lubricants  is  outlined. 
(Author) 


Naval  Research  Lab.  .   W4shington.   D.   C. 
IGNITION  OF  HYDROCARBON  VAPORS  BY  CON- 
TINUOUS DC  ARCS,   by  F.|  J.  Woods.   K.  G.  Williams, 
and  H.  W.  Carhart.    Interir*  rept.   30  Dec  59,   18p. 
12  refs.    NRL  rept.   5423. 


Order  from  OTS  $0.  50 


PB  161  068 


Studies  of  the  ignition  of  flammable  vapors  by  dc  arcs 
drawn  between  stationary  n^etal- plate  electrodes  and 
retracting  spherical  electrodes  have  shown  that 
quenching  effects  of  the  electrodes  play  a  dominant 
role  in  the  ignition  process!    This  dominance  de- 
creases as  the  spherical  electrodes  are  made  smaller 
and  as  the  rate  of  separaticfi  is  increased.    With  elec- 
trodes which  are  separated  at  rates  less  than  the 
propagation  velocity  of  the  incipient  flame  kernel  in 
the  direction  of  electrode  niovement,  the  arc  must  be 
extended  to  a  distance  comparable  to  the  quenching 
distance  of  the  electrode  system  for  spark  ignitions. 
This  quenching  distance  car  be  determined  experi- 
mentally and  expressed  in  terms  of  dimensional 
parameters  for  given  electrode  geometries.    The 
electrical  requirements  for  maintaining  arcs  to  the 
required  separation  were  fcund  to  depend  on  the 
material  erf  the  electrodes  ^nd  the  electrical  charac- 
teristics of  the  current  supily.    (Author) 


Naval  Research  Lab. ,  Washington,   D.   C. 
SHIPBOARD  STUDIES  OF  FJl^EL-VAPOR  IGNITION 
BY   RADIO- FREQUENCY  AKCS,  by  F.  J.  Woods. 
K.  G.   Williams  and  H.  W.  Carhart.    Interim  rept. 
25  Jan  60,   I6p.    3  refs.    NRL  rept.  5443. 
Order  from  LC  mi  $2.  40,  pJ^$3.  30  PB  143  950 

Shipboard  studies  oL  radio  frequency  arcs  developed 
on  parked  aircraft  aboard  the  CVA  42  have  shown 
that  arcs  of  0.  4  ampere  or  anore  drawn  from  loca- 
tions with  an  open-circuit  potential  greater  than  120 
volts  can  ignite  flammable  Concentrations  of  fuel 
vapor.    Such  arcs  were  observed  under  conditions 
which  were  considered  norrrial  for  purposes  of 
fueling.    Measurements  of  a^-c  voltage  and  current 
are  reported  for  various  Icxiations  of  the  aircraft  and 
transmitters.    Suggestions  Are  made  for  reducing 
the  possibility  of  accidental  fires.    (Alithor) 


Naval  [Weapons  Plant]  Wasfcingtort,  D.  C. 
INVESTIGATION  OF  FLUIDB  FOR  USE  IN  HY- 
DRAULIC TYPE  RECOIL  AND  RECOIL-COUNTER- 
RECOIL  MECHANISMS.  AND  IN  HYDRAULIC  TYPE 
BUFFERS,  by  M.  R.  Dyer.   \2  Dec  58,   108p.  8  refs. 
Technical  rept.  no.   NGF-T-(20-57;  NAVORD  rept. 
511.  AD- 209  272. 
Order  from  LC  mi$5.  70,  ph|;i6.  80  PB  144  675 

Experience  in  service  revealed  that  some  fluids  cur- 
rently used  in  hydraulic  type!  recoil  and  recoil- 
counterrecoil  mechanisms  afid  in  hydraulic  type 
buffers  have  unsatisfactory  Ijcwr  temperature  proper- 
ties and  that  corrosion  occurs  within  this  equipment. 
An  investigation  was  therefore  conducted  on  twenty 
different  fluids,  ten  differ  en   packings,  and  three  dif- 


ferent metals  to. evaluate  the  compatibility  of  these 
materials  for  use  in  this  equipment.    The  fluids  were 
of  four  classes:  (1)  Glycerin-water  Mixtures,  (2) 
Petroleum  Base  Oils,  (3)  Hydrolubes,  and  (4)  Water- 
Soluble  Ucon  Fluid.    Included  among  these  fluids  were 
several  currently  used  in  Naval  Ordnance.    The  pack- 
ings were  of  three  classes:  (1)  Rubber,  (2)  Leather, 
and  (3)  Flax.    The  metals  used  were  Carbon  Steel, 
Alloy  Steel,  and  Phosphor  Bronze. 


Naval  [Weapons  Plant]  Washington,  D.   C. 
USE  OF  COLLOIDAL  GRAPHITE  (IN  POLY- 
ALKYLENE  GLYCOL)  AS  AN  ALL-WEATHER 
LUBRICANT  ON  THE  3'750  CAL.    GUN  SURFACES 
SUCH  AS,    BARRELS,    COUNTER -RECOIL- SPRING 
GUIDES  AND  HOUSING  GUIDES;  TEST  AND  EVAL- 
UATION OF,  by  Robert  C.   Duncan.    19  Sep  56,   17p. 
Technical  rept.  no.  NGF-T- 29-56;  NAVORD  rept. 
no.  5178. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  138  344 

Tests  indicate  that  the  counter  recoil  time  of  the 
3"50  gun  is  less  while  using  colloidal  graphite  (in 
Polyalkylene  Glycol)  than  while  the  currently  recom- 
mended cold  weather  lubricant  mixture  is  used. 


Ordnance  Fuels  and  Lubricants  Research  Lab. , 
Southwest  Research  Inst.  ,   San  Antonio,   Tex. 
CONTINUED  DEVELOPMENT  OF  CRC  L-38 
TECHNIQUE,   by  William  P.  Teich.    Rept.  on  Contract 
DA  23-072-ORD-1144.    Sep  58,   88p.   4  refs. 
AD-211  625. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  138  266 

A  series  of  sixteen  tests  were  conducted  to  investi- 
gate the  effect  on  oil  oxidation  and  bearing  weight  loss 
of  the  following:  (1)  an  increase  in  the  oil  gallery  tem- 
perature, (2)  a  higher  engine  speed  and  consequently 
a  higher  connecting  rod  bearing  rubbing  velocity,  and 
(3)  a  reduced  lubricating  oil  output  from  the  engine 
driven  oil  pump.    The  results  of  these  tests  indicated 
that  a  slight  increase  in  bearing  weight  loss  occurs  as 
the  result  of  an  increase  in  the  oil  gallery  temp)era- 
ture,  an  increase  in  engine  speed  within  the  limits  erf 
these  tests  will  not  significantly  alter  the  bearing 
weight  loss,  and  the  oil  pump  output  between  the 
limits  of  1.  81  gal/min  and  3.  0  gal/min  has  no 
significant  effect  upon  test  severity.    With  the  knowl- 
edge that  it  is  urgent  that  a  CLR  engine  procedure  be 
available  as  soon  as  possible  to  replace  the  current 
CRC  L-4  procedure,  it  is  recommended  that  studies 
be  undertaken  to  eliminate  the  excessive  camshaft 
thrust  washer  wear,  determine  the  effects  of  intro- 
ducing various  amounts  of  air  into  the  crankcase,  and 
determine  the  desirability  of  using  the  new  typ6  low 
volume  external  oil  heater.    (Author) 


Rock  Island  Arsenal  Lab. ,  111. 
MILLIPORE  FILTER  TECHNIQUE  FOR  ANALYSIS 
OF  CONTAMINATION  IN  MISSILE  HYDRAULIC 
FLUID,  by  H.  S.  Muffley.    30  June  59,   17p.    1  ref. 
Rept.  no.  59-1773. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  113 

The  servo"  valves  found  in  the  guidance  system  erf 
missiles  are  extremely  sensitive  to  solid  particle 
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contamination  extending  to  particles  of  microscopic 
size.   Forty-one  samples  of  missile  hydraulic  fluids 
including  new,   used,  and  reprocessed  oils,   were 
filtered  through  a  millipore  filter.    Four  areas  of  the 
millipore  filter  were  photographed  at  lOOX.    The  size 
range  and  distribution  erf  the  solid  p>articles  were 
established  for  the  areas  photographed.    Total  counts 
for  the  entire  filtering  area  were  then  calculated.  The 
millipore  filter  technique  provides  a  fairly  reliable 
estimate  of  the  level  of  contamination  erf  a  missile 
fluid,  however,  the  validity  of  the  results  is  dependent 
upon  the  control  erf  the  many  variables  encountered. 
(Author) 


Southwest  Research  Inst. ,   San  Antonio,  Tex. 
AIRCRAFT  GEAR  LUBRICATION.    A  LITERATURE 
SURVEY,  by  A.  Hundere  and  B.  B.  Baber,  Jr.    Rept. 
on  Contract  AF  33(616)498.    Oct  53,   lOOp.    206  refs. 
AD- 20  156. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  145  691 

A  summary  is  presented  of  the  information  that  was 
developed  from  a  literature  survey  on  gear  lubrica- 
tion applicable  for  aviation  use.    The  published  in- 
formation on  the  effect  of  lubricant  factors,  design 
features,  and  operating  variables  on  gear  tooth 
scuffing  and  pitting  is  summarized.    Available  in- 
formation on  test  techniques  and  test  methcxls  is 
included.    The  articles  pertinent  to  aircraft  gear 
lubrication  and  gear  lubricants  are  listed  chronologi- 
cally with  abstracts  in  the  appendix. 


Thiokol  Chemical  Corp.  ,  Trenton,  N.  J. 
A  STUDY  OF  THE  CORROSIVE  EFFECTS  OF  THE 
COMBUSTION  PRODUCTS  OF  BORON  CONTAINING 
FUELS  ON  SELECTED  HIGH  TEMPERATURE 
MATERIALS,   by  Frank  J.   Loprest  and  Steven  J. 
Tunkel.    Rept.  for  July  56-May  58  on  Aviation  Fuels, 
Contract  AF  33(616)3713.    Sep  59,  331p.  21  refs. 
WADC  Technical  rept.   57-542. 
Order  from  OTS  $5.  00  PB  161  421 

A  method  is  presented  for  treating  in  a  quantitative 
manner  the  corrosion  data  obtained,  as  is  a  rating  of 
all  the  alloys  tested.    The  data  show  that  for  all  alloys 
there  exists  a  critical  temperature  (Tc)  in  the  range 
16(X)  to  2000  F  above  which  the  corrosion  rate  in- 
creases very  rapidly  with  increasing  temperature, 
and  above  which  serious  pitting,  and  even  destruction, 
occurs  within  150  hours.    The  rate  of  corrosion  below 
Tc  has  been  determined.    A  characteristic  value.  A, 
representing  this  rate  has  been  listed  for  many  alloys 
and  tentatively  related  to  the  elemental  composition. 
The  effect  erf  velocity  of  combustion  products  on  the 
corrosion  process  has  been  discussed.    Mechanisms 
(rf  the  process  are  presented.    Finally,  data  on  the 
cleaning  erf  deposited  boric  oxide  by  saturated  steam 
are  included.    (Author) 


Leather  and  Textiles 


Little,  Arthur  D. ,  Inc. ,  Cambridge,  Mass. 
CANDIDATE  MATERIALS  FOR  HIGH  TEMPER- 


ATURE FABRICS.    Rept.   for  July  58-Feb  59  on~Air 

Force  Textile  Materials,  Contract  AF  33(616)5880. 

Sep  59,   I66p.   49  refs.   WADC  Technical  rept.   59- 

155. 

Order  from  OTS  $3.00  PB  161  411  ^ 

This  program  involved  an  evaluation  of  existing  data 
relative  to  the  development  and  use  of  high-temp>er- 
ature  fabrics  for  re-entry  jxarachutes.    Anticipated 
environmental  and  aerodynamic  factors  of  re-entry 
from  satellite  orbits  were  used  as  a  basis  for  the 
selection  of  candidate  materials.    Among  these  fac- 
tors were  heating  and  deceleration  rates,   surface 
temperatures,  erosion  and  corrosion  rates,  strength - 
to- weight  properties  at  elevated  temperatures,  po- 
rosity, and  flexibility.    All  evaluated,   including 
metals,  ceramics  glasses,   inorganic  and  organic 
polymers,  and  single  crystal  systems  (whiskers). 
Although  there  was  very  little  data  on  the  behavior  of 
fine  filaments  at  the  expected  environmental  condi- 
tions ,  we  were  able  to  select  commercially  avail- 
able materials  that  could  be  used  in  a  high- temper- 
ature parachute  cloth  with  a  minimum  of  develop- 
ment work.    We  also  defined  the  type  of  data  nec- 
essary to  the  development  of  more  sophisticated 
fabrics  that  would  have  greater  reliability  and  an  ex- 
tended service  temperature.    (Author) 


Material  Lab. ,  New  York  Naval  Shipyard,  Brooklyn. 
EVALUATION  OF  NON- DESTRUCTIVE  TEST 
METHODS  FOR  LAMINATED  FIBER  GLASS 
PLASTIC  MATERIALS,   by  J.  A.  Reilly  and 
M.  Goldberg.    Final  rept.   8  Sep  59,    19p.   5  refs.    Lab. 
Project  5761-1. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  ^28 

Due  to  the  increasing  use  of  glass  laminated  plastic 
products,  simple  and  rapid  non-destructive  test 
methods  are  required  to  determine  the  presence  of 
internal  structural  defects  such  as  voids,   resin-rich 
areas,  and  delaminations.    Several  methods,   based 
on  the  development  of  visually  observable  flaw 
patterns  as  a  result  erf  variations  in  thermal  conduc- 
tivity through  the  item  tested,  were  evaluated.    A 
method  based  on  the  use  of  thermo- sensitive  decals 
in  conjunction  with  an  infrared  heat  source  was 
selected  as  potentially  suitable,   within  defined  limits. 


Photographic  Materials 


Technical  Operations  ,  Inc  . ,  Burlington ,  Mass  . 
CHEMISTRY  OF  PHOTOGRAPHIC  DEVELOPMENT, 
by  James  E.  LuValle  and  Gershon  M.  Goldberg. 
Final  rept.  on  Contract  AF  18(600)371.  31  Aug  58, 
34p.  21  refs.  TOI  58-30;  AFOSR-TR-58- 112; 
AD-201  772. 
Order  from  LC  mi$3.00,  ph$6.30         PB  138  214 

The  over-all  aims  and  accomplishments  have  been 
briefly  discussed  with  reference  to  the  pertinent  tech- 
nical notes .  Recommendations  have  been  given  as  to 
the  areas  in  which  further  work  appears  to  be  neces- 
sary. Abstracts  of  all  technical  notes  released  by  this 
project  or  by  related  projects  which  grew  out  of  it 
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have  been  given  in  the  Appendix.  This  report  covers 
6  years  of  contract  work;  and  encompasses  numerous 
findings  in  the  field . 


Plai  tics 


Army  Prosthetics  Research  Lab.,  Washington.   D. 
REVISED  CALIBRATIONI  CURVE  FOR  DETERMI- 
NATION OF  STAIN  RESISTANCE  OF  VINYL 
MATERIALS^  by  James  T.  Hill  and  William 
Wiedmann.    3  Feb  59,   3p*    2  refs.    Technical  rept. 
no.  5903;  AD- 211  236. 
Order  from  LC  mi$l.  80, ,  ph$l.  80  PB  144  725 

In  previous  work  calibratjion  curves  were  presented 
for  use  in  determining  st4in  resistance  at  vinyl 
materials  using  a  color  difference  meter.    These 
curves  were  obtained  usilg  two  tiles  for  standards. 
A  blue  tile  was  used  with  the  stained  samples  and  a 
white  tile  for  the  unstainad  samples.    To  simplify 
this  procedure  we  decide^  to  calibrate  the  color  dif- 
ference meter  using  one  qile  which  would  result  in  a 


single  calibration  curve, 
investigation. 


This  report  discusses  this 


Hughes  Aircraft  Co. ,   Ctilver  City,  Calif. 
RESEARCH  ON  HIGH  TEIMPERATURE  POLYMERS, 
by  J.   B.    Rust,   C.   L.   Segajl  and  H.  H.   Takimoto. 
Technical  rept.  no.   2,    I  iep  58-1  Mar  59  on  Contract 
Nonr-2540<00).    [1959]  53pi.  55  refs.  AD-217  196 


Order  from  LC  mi  $3.  60, 


ph$9.30 


PB  144  891 


A  study  was  made  of  the  syoithesis  erf  polymer  inter- 
mediates of  the  type  [(CH3)3SiO]n  Ti(OC3H7)4-n, 
where  n  was  2  or  4.    A  ch^ical  analysis  and  an  IR 
spectra  analysis  were  conducted  on  the  products.  The 
postulated  structure  of  thej  Ti  ester  intermediates  was 
verified.    The  reaction  of  ethyl  orthosilicate  with 
trimethylacetoxysilane  to  ^orm  intermediates 
analogous  to  the  Ti  esters  produced  low  yields  of  the 
Si  ester  when  sodium  ethyjate  catalyst  was  used.    A 
linear  polymer,   a  poly(trit)rganosiloxy)titanosiloxane, 
with  a  weight  average  mol^ular  weight  of  42,  300  was 
o'jtained  by  the  use  of  sodi|Lim  ethylate  as  a  catalyst. 
Some  indication  was  given  jthat  part  of  the  trimethyl- 
isiloxy  side  groups  were  cleaved  during  the  reaction 
or  during  processing  of  th*  polymers.    Poly(tri- 
organosiloxy)titanoxanes  vwere  prepared  and  the 
products  were  identified;  tjiere  was  some  indication  of 
cleavage  of  trimethylsiloxf  groups.  Polymers  con- 
taining Si  and  Ai,  poly(trictrganosiloxy)aluminoxanes 
.were  prepared.    A  linear  iolymer  was  found  to  have 
a  weight  average  molecular  weight  of  42,  500.    (See 
also  PB  140  992)  , 


Material  Lab.  ,   New  York  Naval  Shipyard, 

Brooklyn .  I 

METHODS  FOR  DETERMINING  THE  SHEAR  MOD- 
ULUS OF  GLASS  REINFORCED  PLASTIC  LAMI- 
NATES, by  P.  M.  Goldfarb.   Final  rept.   31  Aug  59, 
21p.   8  refs.   Lab.  Project  3995-1. 
Order  from  LC  mi$2.  70,  ^%4.  80  PB  145  037 


Tests  were  conducted  on  a  1/4  Inch  style  181  glass 
cloth  reinforced  polyester  laminate  employing  spans 
of  1  in.  to  5  in.  length.    The  beam  bending  method  is 
more  rapid  and  requires  a  much  smaller  specimen  ' 
than  the  panel  shear  method. 


Material  Labs  . ,  Puget  Sound  Naval  Shipyard, 

Bremerton,  Wash. 
INVESTIGATION  OF  THREE  FIBER -RESIN  DE- 
POSITORS PHASE  n,  by  M.  E.  Phelps  and 
L.  N.  Schultz.  June  59,  60p.  4  refs.  Rept.  no. 
P-399-2. 
Order  from  LC  mi$3.60,  ph$9.30        PB  144  742 

Three  fiber- res  in  depositors  were  obtained  for  com- 
parison and  evaluation..   Molded  items  and  laminates 
to  determine  physical  strengths  were  prepared.  Each 
depositor  was  evaluated  with  regard  to  various  oper- 
ational features  .  Areas  of  usefulness  of  the  deposi- 
tors to  the  Navy  were  considered  somewhat  limited. 
(Author) 


Midwest  Research  Inst.  ,  Kansas  City,  Mo 
FABRICATION  AND  DEVELOPMENT  OF  COM- 
POSITE PLASTIC  PLATES,   by  Howard  W.   Christie 
and  Daniel  A.  Netzel.  Quarterly  progress  rept.  no.  3, 
phase  II  [Final],   16  Jan- 15  Apr  59,  on  Contract  NCtes 
58-563-c.   5  June  59,  62p.   3  refs. 
Order  from  LC  mi $3.  90,  ph$10.  80  PB  144  890 

Short  cure  cycles  for  the  polymerization  of  di ethyl- 
ene glycol  bis(allyl  carbonate)  have  been  achieved. 
The  allyl  resins  do  not  appear  promising  for  produc- 
tion of  temperature  resistant  composites.   Fabrica- 
tion of  allyl  oomposites  proved  to  be  extremely  diffi- 
cult. Cracking  of  the  allyl  layer  occurred  during 
polymerization.    Hi^  internal  stresses  developed  by 
shrinkage  of  the  resin  during  cure  and  the  low 
strength  of  the  partially  cured  resin  produced  the 
failure.    Upon  exposure  to  elevated  temperatures  the 
composites  failed  with  cracking  of  the  allyl  layer. 
Epoxide  resins  have  proved  promising  for  the  tem- 
perature resistant  layer  of  the  composites.  The  low 
shrinkage  erf  the  epoxide  resins  upon  polymerization 
greatly  reduces  internal  stressing.    A  curved  com- 
posite (rf  an  anhydride  cured  epoxy  resin  has  been 
fabricated.    The  color  stability  of  the  epoxide  resins 
at  temperatures  above  300OF  is  poor.    Most  of  the 
discoloration  is  produced  by  oxidation  of  the  exposed 
surface.    (See  also  PB  139  584) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
PRELIMINARY  INVESTIGATION  OF  THE  RELA- 
TIVE EFFECTS  OF  VARIOUS  CURING  FACTORS 
ON  THE  COMPRESSIVE  STRENGTH  OF  AN 
ASBESTOS- FILLED  MOLDED  PHENOLIC  RESIN, 
by  J.  S.   Simpson  and  H.  B.   Porter.    12  Dec  58.   19p. 
NOTS  TP-2149;  NAVORD  rept.  6441;  AD-211  000. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  869 

A  preliminary  series  of  tests  was  conducted  on  a 
molded  asbestos- filled  phenolic  resin  to  determine 
the  relative  effects  of  several  curing  factors  on  the 
compressive  strength  of  the  fully-cured  resin.    A 
secondary  objective  was  to  determine  the  feasibility 
of  substituting  gamma  radiation  for  heat  in  the  poet 
cure  stage. 
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Physical  Sciences  Lab. .  Ordaapce  Tank -Automotive 

Command,  Center  Line,  Mich. 
THE  EFFECTS  OF  IONIZING  RADIATION  UPON 
TRANSPARENT  MATERIALS,  by  Gregory  Arutunian 
and  Fred  L.  Seppi.    26  Oct  59,   38p.    (4  color  photo- 
graphs will  not  reproduce)  Rept.  no.  RR-I. 
Order  from  LC  mi^.  00.  ph$6.  30  PB  145  013 

Commercial-grade  glass,  polystyrene,  plexiglas, 
allyl  carbonate,  and  polyvinyl  acetate  were  exposed  to 
x-rays  ranging  in  energy  from  50  KVP  to  150  KVP 
for  differing  lengths  of  time.    As  a  result  of  radiation, 
materials  containing  doubly  bound  oxygen  atoms  ex- 
hibited the  greatest  coloration  and  exhibited  a  greater 
loss  in  transmittance  in  the  blue  region  of  the  visible 
spectrum  than  in  the  red.    Polystyrene,  an  oxygen- 
free  aromatic  hydrocarbon,   was  least  affected  by 
x-rays  and,  on  the  basis  of  retention  erf  optical 
transmission,  can  be  considered  for  vehicular  opti- 
cal viewing  systems  exposed  to  intense  gamma- 
radiation  or  x-rays. 


Rubber  and  Elastomers 


Institute  of  Rubber  Research,  U.  of  Akron,  Ohio. 
STRESS  RELAXATION  AND  THE  STRUCTURE  OF 
HIGH  TEMPERATURE   ELASTOMERS,  by  Maurice 
Morton.  V.  R.  Allen,  and  R.  D.  Gates.  Technical 
rept.  no.   3,   1  Dec  58-28  Feb  59,  on  Contract  Nonr- 
2573(00).  [1959]  28p.  7  refs. 
Order  from  LC  mi$2.  70,  phH  80  PB  144  960 

A  theoretical  study  has  been  made  of  the  effect  of  a 
"recombination"  (crosslinking)  reaction  on  the  rela- 
tion between  sol  formation  and  network  breakdown 
during  degradation  in  bulk  or  In  a  swollen  condition. 
Experimental  work  on  sulfur  vulcanizates  of  natural 
rubber  has  actually  shown  that  the  sol  vs.  degrada- 
tion relations  for  the  above  two  cases  are  very  di- 
vergent.   From  a  similar  investigation  of  peroxide 
vulcanizates  of  natural  rubber,   it  was  found  that 
there  is  no  apparent  "recombination"  during  swollen 
degradation.    (See  also  PB  143  458) 


International  Latex  Corp. ,  Dover,  Del. 
DEVELOPMENT  OF  ELASTOMERS  WITH  IM- 
PROVED PROPERTIES  IN  THE  ABSENCE  OF  CAR- 
BON BLACK  REINFORCEMENT,  by  Verle  A.  Miller, 
Edwin  B.  Gienger,  Jr.  and  others.    Comprehensive 
progress  rept.  no.  3,   1  July  55-31  Jan  56,  on  Contract 
DA44-109-qm-1778.    [1956]  81p.    AD- 92  245. 
Order  from  LC  ml$4.  80,  ph$13.  80  PB  145  440 

Under  an  earlier  contract  the  development  d 
butadiene/acrylonltrile/methacrylic  acid  terpolymers 
was  described.    Dipped  films  of  these  terpolymers 
exhibited  gum  tensile  strengths  as  high  a$  4(XX)-6(X)0 
psi.  combined  with  high  oil  resistance  equivalent  to 
that  of  the  low  strength  Buna  N  rubbers.    This  con- 
tract covers  two  work  phases:  I.  Compounding  and 
evaluation  studies  with  the  above  terpolymers  directed 
toward  applying  these  advances  to  mill  compounded 
stocks.    II.  The  prepwration  and  evaluation  of  other 
functional  group-ccxitaining  polymers  directed  toward 


an  attempt  to  improve  the  strength  and  tear  resist- 
ance of  unreinforced  synthetic  rubbers  by  utilization 
of  reversible  secoixlary  bonding  forces  or  chemical 
reaction  between  various  polar  groups  of  the 
polymer  chains.       (See  also  PB  142  062) 


Wood  and  Paper 


Marine  Lab. ,  U.  of  Miami,  Coral  Gables,  Fla. 
MARINE  BORER  INVEST  CATIONS.  Annual  rept.  for 
J(an-Dec  57  on  Contract  NOy-81879.  Feb  58,  37p. 
9  refs.   Rept.  58-1;  AD- 158  567. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  137  904 

The  ultimate  objective  of  the  program  is  to  develc^  an 
efficient,  dependable  wood  preservative  treatment  for 
protection  of  wood  against  attack  by  marine  borers. 
Wood  which  has  been  pressure- impregnated  with  coal 
tar  creosote  exhibits  adequate  resistance  to  marine 
borer  attack  in  temperate  regions.    In  some  tropical 
and  sub- tropical  coastal  areas  however,  creosoted 
piling  and  timber  is  relatively  short-lived,  presum- 
ably because  the  higher  water  temperature  acceler- 
ates leaching  of  the  preservative,  and  because  some 
forms  of  boring  organisms  peculiar  to  these  regions 
are  relatively  resistant  to  the  toxic  action  of  creosote, 
even  when  it  is  present  in  the  wood  in  maximum  con- 
centrations.   Inasmuch  as  creosote  has  been  shown  to 
be  an  effective  marine  wood  preservative  for  many 
applications,  one  channel  of  the  research  program  has 
been  directed  toward  iinprovement  erf  the  preservative 
ability  of  creosote  by  systematic  modification  of  its 
constitution.    However,  because  the  complex  composi- 
tion of  creosote  might  limit  the  degree  of  success 
which  can  be  attained  by  such  an  approach,  an  equal 
effort  has  been  devoted  to  development  of  preserva- 
tives unrelated  to  creosote.    Results  of  the  overall 
preservative  development  program  may  be  categorized 
as  follows:  (1)  Accelerated  evaluation  of  me>dified 
creosotes.  (2)  Modification  of  the  accelerated  leach- 
ing-exposure  test.    (3)  Investigation  of  the  mechanism 
of  creosote  diffusion  within  wood.    (4)  Screening  of 
experimental  preservative  materials.  (5)  Studies  on 
copper- based  preservative  treatments. 


Material  Lab. ,  New  York  Naval  Shipyard.  Brooklyn. 
INVESTIGATION  OF  THE  STANDARD  ASTM 
MECHANICAL  AND  PHYSICAL  PROPERTIES  OF 
EKKI,    LOPHIRA  PROCERA,    A.    CHEV.    IN  THE 
GREEN  AND  AIR  DRY  CONDITION  OF  MOISTURE, 
by  C.  P.  Cologer.    Progress  rept.  no.  5  (Final)  on  Lab. 
Proj.   5740-7.    17  June  59,   26p.    18  refs.    AD- 226 708. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  144  677 

The  standard  ASTM  mechanical  and  physical  proper- 
ties erf  ekki,  Lophira  procera,  in  the  green  and  air- 
dry  moisture~OTn3ItTOTrs~were  investigated.    Test  indi- 
cated that  ekki  is  generally  below  greeiiheart  in  its 
mechanical  strength,  although  it  is  similar  to  green - 
heart  In  specific  gravity.    Ekki  is  equivalent  to  green 
heart  in  side  hardness,   shear  (tarallel  to  grain, 
cleavage  and  superior  in  end  hardness.    The  mechani- 
cal properties  at  ekki  are  superior  to  white  oak.  and 
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are  in  accord  with  the  difference  in  their  relative 
specific  gravities.    The  ortler  of  merit  for  the 
mechanical  strength  oi  the  3  species  is  greenheart. 
ekki.  and  white  oak.    The  volumetric  shrinkage  al 
ekki  compares  favorably  with  greenheart.    Ekki  ap- 
peared to  have  a  greater  tendency  to  warp  on  season- 
ing than  greenheart.    The  computed  weights  per  cubic 
foot  at  50%  moisture  content  disclosed  that  ekld  and 
greenheart  would  have  approximately  the  same  weight 
and  that  both  would  be  slgrtiflcantly  heavier  than 
white  oak. 


Material  Labs.  ,  Puget  Sobnd  Naval  Shipyard, 

Bremerton,  Wash. 
MARINE  LAMINATING  PROPERTIES  OF  SELECTED 
WOOD  SPECIES,  ANGELIQUE  (DICORYNIA 
GUIANENSIS)  by  R.   F.    En|land.   Aug  59,  5p.   7  refs. 
Progress  rept.   no.    E- 412-3. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  111 

The  laminating  properties  of  angelique  (a  tropical 
South  American  hardwood)  were  investigated  using 
three  commercial  adhesivas.  Curing  conditions  of 
150-153OF  for  6  hours  (glueline  temperature)  pro- 
duced satisfactory  results  vith  each  of  the  adhesives 
tested.  (Author) 


MATHEMATICS 


Applied  Mathematics  and  Statistics  Lab.,  Stanford 

U. ,   Calif. 
ARITHMETEZATION  OF  METAMATHEMATICS  IN 
A  GENERAL  SETTING,  by  Solomon  Feferman. 
Technical  rept.  no.   1  on  Contract  DA  04-200-ORD- 
997.    25  Aug  59,   112p.    33  refs.    OOR  rept. 
2379.  1-M. 
Order  from  LC  mi$6. 00,  pit $18.  30  PB  145  073 

The  method  d  arithmetlzation,  as  developed  by 
Godel  (Monatshefte  f.   Math.   u.  Physik,  y.  38  (1931) 
p.  173-198),  exploits  the  poesibillty  of  defining  with- 
in a  formal  theory!^,  or  in  arithmetical  theories 
closely  related  to  >,  various  syntactical  and  logical 
notions  concerning  V .    In  broad  terms,   the  appli- 
cations of  the  method  can  be  classified  as  being 
extensional  if  essentially  only  numerically  correct 
definitions  are  needed,  or  latenslonal  if  the  defini- 
tions must  more  fully  express  the  notions  involved, 
so  that  various  of  the  general  properties  of  these 
notions  can  be  formally  derived. 


Applied  Mathematics  and  Statistics  Lab., 

Stanford  U.,  Calif. 
SOME  STOCHASTIC  PROCESSES  WITH  APPU- 
CATIONS  TO  COUNTER  MODELS,  by  Ronald  Pyke. 
Technical  rept.  no.  44  on  Contract  N6onr- 25140 
18  Dec  58,  3«p.  9  refs  . 
Order  from  LC  mi$3.00,  ph$6.30  PB  144  939 

A  family  of  stochastic  processes  with  appUcations  in 
physics  as  well  as  in  economic  risk-theory  is  de- 
scribed.  Following  the  work  of  Takacs  [Acta.  Math 
Ac.  Scl.  Hung.,  vol.  5  (1954)  pp.  203-236]  the  one- 


dimensional  characteristic  functions  of  the  processes 
as  well  as  their  covariance  functions,  are  determined.' 
The  notions  of  counts,  state  A,  and  state  B,   are 
defined.  In  two  special  cases  the  expected  number  of 
counts  and  the  expected  time  in  state  A  are  studied 
in  more  detail.  In  one  case,  a  system  of  partial  dif- 
ferential equations  is  given  for  a  quantity  which  can 
be  used  to  determine  both  the  probability  of  being  in 
state  A  and  the  expected  number  of  counts  .  In  a 
second  case,  approximations  to  the  expected  number 
of  counts  may  be  obtained  by  the  method  of  steepest 
descents.  Examples  are  given.  (Author) 


California  U. ,  Berkeley. 
THE  CLOSED  GRAPH  THEOREM  AND  THE  KREIN- 
SMULIAN  THEOREM,  by  J.  L.  Kelley.    Technical 
rept.  no.  20  OT  Contract  Nonr- 222(37).    Jan  58,  28d 
6  refs.    AD- 153  817. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  913 

The  purpose  of  the  Investigation  reported  here  was  to 
describe  the  class  of  locally  convex  Hausdorff  spaces 
F  for  which  a  closed  graph  theorem  holds  for  all 
possible  spaces  E  (a  more  precise  statement  is  given 
later).    It  will  be  shown  that  such  spaces  F  are  pre- 
cisely those  which  satisfy  a  weakened  form  erf  the  re- 
quirement that  the  class  Col  all  convex  circled  sub- 
sets of  F  be  complete  relative  to  the  Hausdorff  uni- 
formity.   We  will  call  F  hyper- complete  if  C  is  com- 
plete; a  complete  metric  space  Is  automatically 
hyper-complete. 


California  U. ,  Berkeley. 
THE  PARTITION  FUNCTION  FOR  CERTAIN  SIM- 
PLE LIE  ALGEBRAS^  by  Jan  Tarskl.    Technical 
repc.  no.  7  on  Contract  AF  49(638)79.    Aug  58,  21p. 
3  refs.    AFOSR-TN-58-657:  AD- 162  188. 
Order  from  LC  nii$2.  70,  phH  80  PB  137  580 

Explicit  expressions  are  found  for  the  panitlon 
function  for  the  following  Ue  algebras:  A2,  B2,  G2, 
and  A3. 


Carnegie  Inst,  erf  Tech.,  Pittsburgh,  Pa. 
AXIALLY  SYMMETRIC  SOLUTIONS  OF  ELLIPTIC 
DIFFERENTIAL  EQUATIONS,  by  Richard  C.  Mac- 
Camy  and  Albert  E.  Heins .  Technical  rept.  no.  24 
on  Contract  AF  49(638)227.  Nov  58,  37p.  15  refs . 
AFOSR-TN-58-922;  AD-204  558. 
Order  from  LC  mi$3.00,  ph$6.30  PB  137  775 

An  investigation  is  made  of  the  representation  of  so- 
lutions of  the  axially- symmetric  elliptic  equations  . 
The  representations  are  derived  by  exploiting  the  con- 
nection between  such  equations  and  singular  initial 
value  problems  for  hyperbolic  equations  .  The  result 
is  a  correspondence  between  solutions  of  the  elliptic 
equations  and  functions  of  a  complex  variable.  Cer- 
win  boundary- value  problems  for  the  elliptic  equa- 
tions are  solved  explicitly  or  semi -explicitly  with  the 
aid  of  these  represenutlons .  (Author) 


Chicago  U. ,  m. 
GROUP  EXTENSIONS  BY  PRIMARY  ABELIAN 
GROUPS,  by  Saunders  Mac  Lane.   Rept.  on  Contract 
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AF  18(600)1383.  May  59,  27p.  7  refs.  AFOSR-TN- 

59-457;  AD-215  262. 

Order  from  LC  ml$2.  70,  ph$4. 80  PB  144  935 

The  effective  calculation  of  the  functor  Ext(A,  G)  is 
considered  which  is  defined  as  the  group  of  all 
Abelian  group  extensions  of  the  Abelian  group  G  by 
the  Abelian  groiq)  A.    For  finitely  generated  A,  the 
functor  Is  known:  (1)  it  is  additive  in  A,  (2)  Ext(Z,  G) 
■  0  when  A  «  Z  is  the  Infinite  cyclic  group  and  (3)  for 
A  the  finite  cyclic  groi^  Z/mZ  of  order  m, 
Ext(Z/mZ,  G)  =  G/mG.    The  case  when  A  Is  a  torsion 
group  is  considered.  The  assumption  is  made  that  A 
is  a  p-prlmary  group  T.   1.  e. ,  a  groiq>  In  which  every 
element  has  order  a  power  of  the  prine  p.  (Author) 


Qiicago  U. ,  m. 
NON- UNIQUENESS  IN  CAUCHY'S  PROBLEM,  by 
A.  Plis.    Technical  note  no.  5  on  Research  on  the 
Hilbert  Transform  and  Related  Topics,  Contract 
AF  49(638)451.    Aug  59,   lOp.    3  refs.    AFOSR-TN- 
59-1034. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  070 


Colorado  U. ,  Boulder. 
SEQUENCES  GENERATED  BY  ITERATION,   by 
W.  J.  Thron.    Rept.  on  Contract  AF  49(638)100.  [1958] 
20p.  3  refs.    AFOSR-TN-59-938;  AD-226  018. 
Order  from  LC  mi$2.  40,  ph$3.  30       •    PB  145  442 

The  rapidity  of  convergence  Is  investigated  for  se- 
quences generated  by  functions  of  the  class  H  and  of 
certain  subclasses.    The  difference  is  considered  be- 
tween sequences  generated  by  different  functions  and 
sequences  generated  by  the  same  function  with  differ- 
ent initial  elements.    This  results  in  obtaining,  for 
sufficlenUy  restricted  g,  all  terms  that  are  not 
affected  by  the  value  U  the  iniUal  element  of  the 
sequence. 


Colorado  U.  ,  Boulder. 
A  TWO- PARAMETER  FAMILY  OF  BEST  TWIN 
CONVERGENCE  REGIONS  FOR  CONTINUED  FRAC- 
TIONS, by  L.   J.   Lange  and  W.  J.   Thron.   Rept.  on 
Contract  AF  49(638)100.   [1959]  35p.   8  refs.  AFOSR- 
TN-59-1301. 
Order  from  LC  mi$3.  00,  phJ6.  30  PB  144  777 

In  this  paper  we  shall  study  the  continued  fraction 

1    •*■  I* . . . 

whose  elements  ap  satisfy  the  conditions 
^2n-l-^2n-l'      l^2n-l  ^^\   ^^ 


a2n 


'2n 


|c2n  -iHl  ♦a)!  i^ 


where  a  is  a  complex  number  and  a  and  /"  satisfy  the 
inequality  |a|  <  ^<(l  -^a). 


Columbia  U.  ,  School  of  Engineering,  New  York. 
TABOO  GENERATING  FUNCTIONS  AND  OTHER 
TOPICS  IN  MARKOV  CHAINS,  by  Peter  Frank.   Tech- 
nical rq)t.  no.  2  (N)  on  Contract  Nonr-266(55). 
26  Feb  59,  73p.    11  refs.   AD-211  635. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  810 


Combinatorial  properties  and  limit  properties  of 
Markov  chains  are  studied.    The  assumpaon  is  nruule 
that  the  Markov  chain  is  always  one  with  discrete 
time,  a  countable  number  of  states,  and  sutionary 
transition  probabilities.  A  complete  answer  is  jdven 
to  the  problem  of  expressing  the  function  'n>ij(2)  (the 

generating  function  of  the  probability  yPij^"))  in  terms 
of  the  functions  erf  the  class  Pi^i(z)  when  me  taboo  set 
of  states  T  is  finite.    The  limit  condition  Is  considered 
for  lim  iPii(z)=  2,  which  e}q)resses  the  fact  that  the 

z-^1 
state  1  is  recurrent.    The  notion  of  alternation  of  a 
Markov  chain  and  the  notion  of  a  subchain  are  consid- 
ered.   If  weights  [Wi]  with  Wo  0  are  given,  the 
problem  is  considered  for  finding  whether  an  inde- 
composable recurrent  Markov  chain  exists  which  has 
these  numbers  as  stationary  weights.    Two  uniform 
theorems  are  established  which  state  that  a  property 
is  tru^  of  all  states  if  it  is  true  for  one  state. 


Columbia  U. ,  New  York. 
MULTIVARIATE  DISTRIBUTIONS  WITH  GIVEN 
MARGINS;  by  E.  J.  Gumbel.    Technical  rept.  T-12A 
on  Contract  DA  30-069-ORD- 1061.    1  July  58,  54p. 
6  refs.    CU-12-58-ORD- 1061 -IE;  OOR  rept.   1716.6; 
AD- 200  607. 
Order  from  LC  ml$3.  60,  ph$9.  30         PB  144  804 

We  have  developed  a  general  system  of  multivariate 
distributions  for  given  marginal  distributions  under 
the  assumption  tliat  the  marginal  distributions 
possess  at  least  two  moments,"  and,  that  the  multi- 
variate probability  function  has  at  least  two  deriva- 
tives.   Tliis  system  includes  a  new  blvariate  norm%l^^ 
distribution,  where  the  regression  curves  are  not 
linear  and  the  curves  of  equal  probability  are  na 
ellipses.    It  was  believed  that  the  correlation  always 
varies  between  ±1,    However  within  the  general 
system  the  coefficient  of  correlation  varies  only 
from  -1/3  to  +1/3.    The  two  limits  are  reached  for 
the  blvariate  uniform  distribution.    For  a  certain 
blvariate  exponential  distribution  the  correlation 
has  only  one  fixed  value.    The  usual  properties  of 
the  coefficient  of  correlation  hold  for  the  blvariate 
normal  distribution  for  which  it  was  designed.    But 
they  do  not  hold  for  the  general  case  of  multivariate 
distribution.    Assume  we  know  that  the  marginal  dis- 
tributions are  normal  and  obtain  a  correlation  r  =  .  30 
based  on  a  large  number  of  observations.    The  usual 
conclusion  that  the  correlation  is  weak  Is  based  on 
the  unwarranted  hypothesis  that  die  blvariate  distri- 
bution is  of  the  Bra vais -Pearson  type.    If  the  blvariate 
distribution  belongs  to  the  system  develc^jed  here, 
the  correlation  is  about  95  per  cent  of  a  possible 
maximum,  i.e.,  very  high.    (Author) 


ComeU  U. ,  Ithaca,  N.  Y. 
GENERALIZATIONS  OF  A  THEOREM  OF  WALD 
ON  MONOTONE  SEQUENCES,  by  Ralph  Agnew 
Palmer.    Rept.  no.  54  on  Contract  AF  18(600)685. 
Aug  56,   19p.    1  ref.   AFOSR-TN-56-355; 
AD- 95  441. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  678 
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Duke  U.  .  Durham.  N. 
AN  APPROXIMATE  SOLUTION  TO  AN  IMPROPER 
BOUNDARY  VALUE  PROBLEM,  by  Jim  Doi^las.  Jr. 
and  T.  M  Galiie,  Jr.   Rept.  on  Contract 
AF  18<600)134L   Aug  58.   17p.    14  refs.  AFOSR-TN- 
58-776:  AD- 201  924. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  174 

Hadamard  called  those  boundary  value  problems 
whose  solutions  do  not  depend  continuously  on  the 
boundary  data  "in^roperly  posed.  "  In  this  paper  we 
give  a  new  solution  of  an  improperly  posed  problem 
first  solved  by  Kreisel  (Proc.  of  the  Royal  Society  A. 
vol.   195  (1959)  p.   160-183  ).  His  method  of  solution 
is  to  seek  smoothed  solutions  of  an  integral  equation; 
our  method  is  to  seek  a  n^rrnal  family  of  solutions  of 
the  corresponding  differential  equation. 


Harvard  U..  Cambridge^  Mass. 
THE  BILINEAR  RELATION  ON  OPEN  RIEMANN 
ajRFACES,  by  Robert  D.  M.  Accola.    Rept.  on 
Contract  AF  18<600)146l.    Oct  59,  37p.    9  refs 
AFOSR-TN-59-951. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  144  871 


Harvard  U.,  Cambridgel  Mass. 
SOLUTION  OF  THE  DIRJCHLET  PROBLEM  FOR 
iHE  ELLIPSE  BY  INTERPOLATING  HARMONIC 
POLYNOMIALS,  by  J.   L.  [walsh.    Rept.  on  Contract 
AF  18(600)1461.    Oct  58,   tp.    5  refs.    AFOSR-TN- 
58-1001;  AD- 206  144. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  137  779 

Recently  J.  H.  Curtis  has  'raised  anew  the  question 
of  interpolation  by  harmonic  polynomials,  and  points 
out  the  analogy  to  interpolwion  by  polynomials  in  the 
complex  variable.    He  conjectures  that  satisfactory 
points  of  interpolation  may  be  (for  instance)  equally 
spaced  on  the  boundary  of  D  with  respect  to  the 
conjugate  of  Green's  function  for  the  complement  at 
D.    The  object  erf  the  present  note  is  to  confirm  this 
conjecture  for  the  case  that  D  is  the  interior  of  an 
ellipse,  by  computation  of  the  polynomials  involved. 


Hebrew  U.  (Israel). 
LOCAL  nFFERENTIAL  f  LGEBRA,  by  Abraham 
Robinson.    Technical  note  no.  4  on  Contract  AF 
61(052)187.    May  59,  62p.    4  refs.    AFOSR-TN-59- 
817;  AD- 220  589. 
Order  from  LC  mi$3.  90,  i^$10.  80  PB  145  311 

A  consistency  condition  is  obtained  for  a  system  d 
algebraic  differential  equations  with  given  initial 
values.    Theories  are  developed  for  ideals,  polyno- 
mial ideals,  and  corresponding  varieties.    The 
starling  point  is  a  differential  ring  whose  elements, 
at  a  given  point,  are  represented  by  a  homomorphic 
mapping  into  an  ordinary  ring. 


Institute  for  Advanced  Stilly.   Princeton.   N.  J. 
DIFFERENCE  METHODS  FOR  PARABOLIC 
PARTIAL  DIFFERENTIAL  EQUATIONS,  by  Milton 
Lees.    Rept.  on  Contract  Ap  49(638)253.    Sep  59, 
28p.    16  refs.    AFOSR-[TNl-59-1039. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  304 


The  purpose  at  this  paper  is  to  introduce  and  Apply 
a  general  technique  for  analyzing  stability  and  con- 
vergence al  the  principal  difference  schemes  cur- 
rently in  use  for  approximating  solutions  of  parabolic 
differential  equations.    In  addition  to  linear  parabolic 
equations  with  non-constant  coefficients,  the  method 
will  be  applied  to  certain  non- linear  equations. 


Institute  for  Advanced  Study,   Princeton.   N.  J. 
INTEGRATION  OF  THE  GOURSAT  PROBLEM  BY 
DIFFERENCE  METHODS,  by  Milton  Lees.    Rept.  oq 
Contract  AF  49(638)253.    Oct  59,    19p.    6  refs. 
AFOSR-TN-59-1109. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  318 

In  this  paper  we  employ  finite  difference  methods  to 
solve  the  Goursat  problem  for  linear  and  quasi-linetr 
hyperbolic  equations  in  characteristic  form.    In 
addition  to  existence  and  uniqueness  theorems,  we 
derive  several  approximation  theorems.    The  results 
are  based  on  an  integral  inequality  for  the  solutions 
of  the  Goursat  problem  which  is  similar  to  the  well- 
known  energy  inequality  for  hyperbolic  equations. 
(Author) 


Institute  for  Advanced  Study,  Princetcr,  N.  J. 
ON  UNIVALENT  FUNCTIONS  WITH  REAL  COEF- 
FIQENTS,  by  James  A.  Jenkins.    Rept.  on  Contraa 
DA  36-034-ORD-2453.    Dec  58,   20p.    6  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  578 

The  objea  d  the  present  paper  is  to  treat  the  class 
of  univalent  funaions  with  real  coefficients  using  the 
usual  normalization  in  a  unified  manner  through  the 
medium  of  the  General  Coefficient  Theorem  [3; 4, 
p.  51].    In  this  way  we  obtain  substantially  more 
complete  results  than  have  been  obuined  before. 
Among  others  we  obtain  the  exaa  domain  covered  by 
the  image  of  the  unit  circle  under  every  such  function, 
the  region  of  values  d  such  functions  at  a  point  in  the 
unit  circle  and  new  bounds  involving  the  derivative 
d  these  functions. 


Institute  for  Advanced  Study.  Princeton,  N.  J. 
UNIQUE  CONTINUATION  FOR  PARABOLIC 
DIFFERENTIAL  EQUATIONS  AND  INEQUALITIES, 
by  M.  Lees  and  M.  H.   Protier.    Rept.  on  Contract 
AF  49(638)253  and  National  Science  Foundation  Grant 
G-5863.   Oct  59.   22p.    8  refs.    AFOSR-TN-59-1110. 
Order  from  LC  mi$2.  70,  ph$4. 80  PB  145  317 

In  this  paper  certain  unique  continuation  theorems 
are  proved  for  parabolic  equations  and  inequalities. 
Essentially,  these  continuaticxi  theorems  have  the 
following  form.    If  a  solution  d  a  parabolic  equation 
(or  inequality)  exists  in  a  region  and  vanishes  in  a 
subregion,  then  it  vanishes  in  the  original  region. 
As  a  consequence  d  one  of  the  continuation  theorems, 
the  uniqueness  of  the  first  mixed,   initial -boundary 
value  problem  for  "negative  time"  is  proved.  (Author) 


Institute  for  Fluid  Dynamics  and  Applied 
Mathenjatlcs ,  U.  of  Maryland,  College  Park. 
A  METHOD  FOR  EVALUATING  CERTAIN  LATTICE 
SUMS,  by  A.  A.  Maradudin  and  G .  H.  Weiss.  Rept. 
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on  Contracts  AF  18(600X1015  and  1315).  Sep  58,  8p. 
6  refs.  Technical  note  BN-148;  AFOSR-TN-58-927; 
AD- 204  737. 
Order  from  LC  ml$  1.80,  ph$  1.80  PB  137  776 

A  method  for  transforming  slowly  convergent  lattice 
sums  into  very  rapidly  convergent  sums  with  the  aid 
of  asymptotic  expansions  is  presented,  and  the  method 
Is  applied  to  the  evaluation  of  a  class  of  sums  evalu- 
ation of  a  class  of  sums  evaluated  previously  by 
Benson  and  Schreiber  by  purely  numerical  methods  . 
(Author) 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 

ON  CERTAIN  REFLECTION  PRINCIPLES,  by 

E.  P.  Miles,  Jr.   Rqjt.  on  Contract  AF  49(638)81. 

July  58,   12p.    10  refs.   Technical  note  BN- 146; 

AFOSR-TN-58-702;  AD- 162  236. 

Order  from  LC  mi$2.  40,  ph^.  30  PB  137  506 

A  reflection  principle  was  recently  established  by 
A.  Huber  (Communications  on  Pure  and  Applied 
MathematiC8^:471-478,   1956)  for  functions  polyhar- 
monic  of  order  p.  aj^licable  when  the  function  and 
its  first  p-1  derivatives  with  respect  to  xi  vanish  on 
the  hyp^rplane  erf  reflection  xi=:0.  Huber's  theorem 
includes  as  special  cases  the  classical  principle  of 
H.  A.  Schwarz  for  harmonic  functions  and  the  corre- 
sponding results  of  H.  Poritsky  (Trans.  Am.   Math. 
Soc.  ^:248-279.   1946)  and  R.  J.  Duffin  (Duke  Math. 
J.  22:313-324,   1955)  for  biharmonics.   Assuming  that 
a  polyharmonic  function  of  order  p.  meeting  the 
above  conditions  on  its  derivatives,  has  an  analytic 
continuation  across  this  hyperplane,  a  locally  valid 
expansion  for  the  function  is  obtained  in  terms  of  its 
Cauchy  data  on  the  hyperplane.   From  this  expansion 
an  alternate  reflection  principle  d  limited  range  is 
obtained  which  is  shown  to  be  reducible  to  the 
Schwarz,  Duffin.  and  Huber  principles  for  p=-l,  2,  3. 
respectively,  within  their  common  range  of  validity. 
Results  for. the  iterated  Laplace  equation  are  used 
which  closely  parallel  those  recently  discussed  by 
the  author.    A  brief  description  is  also  presented  of 
a  corresponding  heuristic  approach  to  the  reflection 
principle  for  the  Helmholtz  equation  treated  recently 
by  Diaz  and  Ludford  [Annali  di  Mathematica  Pura  ed 
Applicata.  Serie  IV.  Tomo  XXXDC  (1955)  pp  87-95]. 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
EXTENSIONS  OF  THE  KHINCHINE-WISSER 
THEOREM,  by  Harold  N.  Shapiro.  Rept.  on  Con- 
tract Nonr-285<38).   Dec  58.  43p.   IMM-NYU   253. 
Order  from  LC  mi$3.  30,  phf7.  80  PB  144  854 

Wlsser  provided  a  much  simplified  proof  of 
Khinchine's  theorem,  and  at  the  same  time  drc^jped 
the  assumption  of  stationarity.  In  this  note  various 
extensions  of  Wlsser's  result  are  obtained,  which 
focus  on  providing  subsequences,  of  given  infinite 
sequences,  on  which  the  probability  d  any  finite 
intersection  is  bounded  from  below  in  a  "natural 
way". 


Institute  of  Mathematical  Sciences,  New  York  U. . 

N.  Y. 
A  MULTIPLYING  FACTOR  METHOD  FOR  THE 
SOLUTION  OF  WIENER- HOPF   INTEGRAL  EQUA- 
TIONS, by  B.  Noble  and  A.  S.  Peters.    Rept.  on  Con- 
tracts AF  19(604)5238  and  Nonr- 285(46).    July  59,  7p. 
1  ref.    Research  rept.  no.  EM- J 37;  AFCRC-TN- 
59-391;  AD- 226  646. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  145  066 


Institute  of  Mathematical  Sciences ,  New  York  U . , 

N.  Y. 
NOTE  ON  THE  CENTRAL  LIMIT  THEOREM,  by 
Harold  N.  Shapiro.  Rept.  on  Contract  Nonr-285(38). 
Feb  59,  13p.  lMM-NYU-254. 
Order  from  LC  mi$2.40,  ph$3.30        PB  144  703 


Institute  of  Statistics.  U.  d  North  Carolina, 

Chapel  Hill. 
STEP- DOWN  PROCEDURE  IN  MULTIVARIATE 
ANALYSIS,  by  J.   Roy.    Rept.  on  Ccmtract  AF 
18(600)83.    Dec  57,   18p.  7  refs.    Mimeograph  series 
no.   187;  AFOSR-TN-58-33;  AD- 148  072. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  137  711 

The  step-down  procedure  is  applied  to  the  multi- 
variate analysis  of  variance  and  the  comparison  of 
variance -covariance  matrices  in  order  to  derive  new 
tests  of  significance  and  simultaneous  confidence- 
bounds  on  a  number  of  deviation -parameters.    The 
step-down  procedure  is  not  invariant  under  a  permu- 
taticxi  of  the  variates  and  should  be  used  only  when  the 
variates  can  be  arranged  on  a  priori  grounds.    Some 
advantages  of  the  step-down  procedure  are  that  (l)the 
procedure  uses  widely  known  statistics  like  the  vari- 
ance-ratio; (2)  the  test' is  carried  out  in  successive 
stages  and  in  significance  is  established  at  a  certain 
stage,  one  can  stop  at  that  stage;  (3)  it  leads  to 
simultaneous  confidence -bounds  on  certain  meaningful 
parametric  functions. 


Laboratory  of  Statistical  Research,  U.  of 

Washington,  Seattle. 
ON  CONTINUITY  OF  TRANSITION  FUNCTIONS,  by 
R.  M.  BlumentiiaL  Technical  rept.  no.  29  on  Con- 
tract Nonr- 477(11).  21  Oct  57.  Up.  3  refs. 
AD- 148  390. 
Order  from  LC  mi$2.  4),  ph$3.  30  PB  137  713 

The  continuity  of  transition  functions  P(T,  x.  A)  of  a 
time- homogeneous  Markov  process  with  state- space 
X  is  discussed  from  the  stand^wint  of  placing  less  re- 
strictive properties  on  the  function  than  was  done  by 
J.  L.  Doob  (Stochastic  Processes,  New  York.   1953) 
and  D.  G.  Kendall  (Trans.  Amer.  Math.  Soc.  78:529- 
540,  1955)  when  they  assumed  that  for  each  x  in  X. 
P(t,  X,  [x^— »1  as  t-»0.  The  following  properties  are 
always  assumed:  (1)  for  each  t  >0  and  x  in  X.  P(t,x,* ) 
is  a  measure  on  F  with  F(t,  x,  X)  41 :  (2)  for  each  i  >0 
and  A  in  F,  P(t,  -7 A)  is  F- measurable;  and  (3)  for  each 
8>0,  t>0,  xinX,  A  in_F,  P(t*s.x.A)« 
/p(t.  y.  AKa,  X,  dy).    These  additional  properties  are 
also  assumed  at  yarious  stages  in  the  discussion:  (1) 
for  each  A  in  F.  P(t,  x,  A)  defines  a  function  on 
(0,  ••)X  X  which  is  meaaurable  in  (t.  x)  with  respect  to 
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the  product  Borel  field  of  th< 
Bubseta  of  (O,**)  and  f.  and 
A  ln_F,  lim  P(t,  x.  A)  existi 

t-»0 
subsets  at  X. 


Lebesgue  measurable 

2)  with  X  fixed,  for  each 

P  is  a  Borel  fUed  of 


Llosa,   R.   San  Juan. 
SEMI -ANALYTICAL  FUNCflONS  IN 
GION&    Rept.  on  Contract  AF  61(514)1254. 
363p.  65p.    AFOSR-TR-59-aO;  AD-216  625 
Order  from  LC  mi$li.  10,  pii$56.  10        PB  145  097 


CONVEX  RE- 
[1956] 


Contents: 

Introduction:  Convex  functions  of  a  variable  and  con- 
vex plan  sets:  continuity  of  convex  functions;  deri- 
vations d  converse  functiots 

Chap.   1.    Ctomains  and  fundamental  functions:  convex 
stars  and  circularly  convex  domains;  the  funda- 
mental domains;  the  fundamental  functions 

Chap.   2.    Fundamental  sequences:  convex  rectified; 
Faber's  minorant  and  Watson'  sequence 

Chap.   3.    Semi-analyticity  and  differentiation:  auxil- 
iary theorems;  semianalytiCal  classes;  formal  prop- 
erties of  the  asymptotical  eixpansions 

Chap.  4.    Determination  of  a  function  by  its  asymptot- 
ical expansion  disregarding  the  bounds  sequence: 
strong- semianalytical  functions;  decomposition  in 
sum  of  semianalytical  funccions;  the  optimal  asymp- 
toac  approximation 

Chap.  4.    Application  to  summation  at  divergent 
series:   summation  d  power  divergent  series;   sum- 
mation of  numerical  divergent  series 
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Louisiana  State  U.  [Baton  Rouge]. 
CONTINUOUS  HOMOMORPHEC  IMAGES  OF  REAL 
CLANS  WITH  ZEROi  by  Haskell  Cohen  and 
I.  S.  Krule.    Rept.  or  Contract  AF  18(603)89. 
5  June  58,  6p.    4  refs.    AFOSR-TN-58-433; 
AD- 158  237. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  13.7  437 


Maryland  U. ,  College  Park.' 
OPERATORS  AND  THEIR  FREEHOLM  DOMAIN, 
by  John  W.  ftrace.    Rept.  en  Gootraa  AF  18(603)78. 
Sep  58,  24p.    19  refs.    AFOSR-TN-58-851; 
AD- 203  492. 
Order  from  LC  ml$2. 70,  phM.  80  PB  138  049 

This  paper  is  concerned  with  Ihe  operator  I-  XT,   X 
a  complex  number,  I  the  identity  napping,  and  T  a 
closed  llneM-  operator  taking  a  Banach  space  X  into 
Itself.    For  a  glren  y  in  X,  the  goal  is  to  solve  the 
equation  x- AT(x)=y  for  x.    The  set  at  complex 
numbers  called  the  generalizad  Fredhalm  domain 
for  T  is  presated  along  with  appropriate  generaliza- 
tions d  the  definition  d  the  PreAolm  radius.    Making 
use  of  thePredholmdomain  of  type  I,      a  very  gen- 
eral class  d  operators  haying  the  spectral  properties 
d  compaa  operators  it  given.    In  analogy  to  the 
Fredholm  method  for  integral  equations,  a  method  Is 
given  which  is  appUcable  In  the  Fredholm  doimin  d 
type  L   Thoi«h  this  method  presuppose*  Infgrnmtlon 
about  die  eigen  values.  It  may  be  used  in  rererse  to 
determine  such  information. 
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Michigan  U.    [Research  Inst.  ]   Ann  Arbor. 
INHERENT  ERRORS  IN  MATRICES  WITH  STATIS- 
TICAL APPUCATK3NS,  by  Joseph  Bryce  Tysver. 
Rqx.  on  Project  Michigan,  Contract  DA  36-039- sc- 
52654.   Feb  58,   102p.   74  refs.  2144-213-T; 
AD- 154  973. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  138  467 

The  class  of  inherent  errors  evaluated  in  this  study 
includes  errors  due  to  observation  and  measurement 
and  does  not  include  conputational  errors  introduced 
by  roundoff.    The  matrix  operations  are  limited  to  the 
solution  of  linear  systems.    Additional  development  Is 
nmde  of  the  two  usual  methods  of  stating  the  effects  of 
inherent  errors:  bounds  and  probability  distributions.   * 
Second  order  increments  are  considered,  new  expres- 
sions  for  bounds  are  introduced,  and  distributional 
considerations  are  used  in  matrix  operations  for  whicb 
such  treatment  is  not  presently  available.  An  addi- 
tional method  of  evaluation    involves  the  determina- 
tion of  maximum  values  for  the  errors  in  the  results 
of  matrix  operations.  Application  is  made  to  the 
statistical  problems  of  linear  regression  and  analysis 
of  variance  for  one-factor  experiments. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif 
STURM- LIOUVILLE  SYSTEMS  WITH  GENERA- 
LIZED BOUNDARY  CONDITIONS^  by  L.  C.  Barrett 
and  C.  J.  Thorne.    5  Aug  59,  27p.    3  refs.    NOTS 
TP  2206;  NAVORD  rept.  6517;  AD- 225  490. 
Order  from  LC  mi%2.  70,  phH  80  PB  144  855 

Theorems  listing  conditions  and  proofs  are  given  for 
mathematical  assumptions  made  in  a  previous  repon. 
Separation  theorems  locating  the  characteristics 
numbers  d  one- layer  problems  within  intervals  are 
given.    (Author) 


Naval  Weapons  Lab. ,   Dahlgren,   Va. 
ON  GENERALIZED  GRID  SCHEMES  AND  FINITE 
DIFFERENCES^  by  E.  W.  Schwiderski.    4  Nov  59, 
47p.    7  refs.    NWL  rept.  na   1672. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  144  946 

This  report  introduces  the  "principle  of  complete 
Interpreution  d  initial  or  boundary  conditions  '  for 
the  integration  of  partial  differential  equations  which 
uses  the  geometry  of  prescribed  domains  of  opera- 
tion and  die  integral  at  the  boundary.    Rectangular 
grid  schemes  are  generalized.    The  definition  d 
ordinary  finite  differences  is  reformulated  into  new 
generalized  differences.    Laplace's  equation  is 
illustrated,  and  applications  erf  generalized  differ- 
ences are  cited.    (Author) 


[Office  of  Scientific  Research  and  Development]. 
TABLES  OF  TRIGONOMETRIC  FUNCTIONS  TO 
FIVE  SIGNIFICANT  FIGURES,    AND  FOR  EVERY 
TENTH  OF  A  MIL.    Sep  43.  330p.  2  refs.    AMP 
rept.  no.  24. 1. 
Order  from  LC  ml$ll.  10.  ph$50.  10        PB  145  122 


Pennsylvania  U.  ,  Philadelphia. 
HOMOMORPHISMS  OF  TRANSFORMATHDN  GROUPS, 
by  Robert  Ellis  and  W.  H.  Gottschalk.  Rept.  on    " 


Contract  AF  18(600)1116.   30  Nov  58,  22p.  4  refs. 

AFOSR-TN-58-874;  AD- 203  914. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  147 

Results  of  the  study  show  that  a  transformation  group 
with  compact  phase  space  and  non- compact  phase 
group  gives  rise  to  a  compact  topological  group 
called  its  structure  groiq).   Let  (X,  T)  be  a  transfor- 
mation groiq)  with  compact  phase  space  X  and  with 
arbitrary  phase  groiq?  T.    There  exists  least  invariant 
closed  equivalence  relations  Sj  and  Se  in  X  such  that 
T  is  distal  on  XJSd  and  T  is  equicontinuous  on  XJSe- 
If  (X,  T)  is  locally  almost  periodic,  then  the  4  rela- 
tions of  Sd  and  Se  with  the  proximal  and  regionally 
proximal  relations  coincide.    Such  transformation 
groins  are  partially  classifiable  according  to  their 
structure  groups. 


P[erkln-]E[lmer]  Corp.  ,  Norwalk,  Conn. 
A  SINGULAR   DIFFERENTIAL  BOUNDARY  PROB- 
LEM, by  David  A.  Shotwell.   Rept.  on  Contract 
AF  33(616)5649.  30  Apr  59,  39p.  5  refs.  WADC 
Technical  rept.  59-319. 
Order  from  OTS  $1.  00  PB  161  416 

The  purpoie  of  this  paper  is  to  derive  an  expansion 
theorem,  valid  under  suitable  restrictions,  for  a 
function  f(t)  which  is  integrable  on  (-«,«»)• 


Research  Lab.  d  Elearonics,  Mcfts.  Inst,  of 

Tech. ,  Cambridge. 
PROPERTIES  OF  SECOND-ORDER  CORRELATION 
FUNCTIONS^  by  J.  Y.  Hayase.    Thesis.  Rept.  on 
Contract  DA  36-039-sc-64637.    17  May  57,   68p. 
47  refs.    Technical  rept.  330;  AD- 201  535. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  267 

The  idea  of  correlation  functions  is  extended  to 
higher-order  correlation  functions.    A  definition  of 
n"^  -order  correlation  functions  is  given,  and  the 
general  nature  of  these  functions  is  considered.    The 
emphasis  is  placed  on  the  case  n  =  2.    A  survey  d  the 
ideas  of  stochastic  process  is  given,  and  it  is  shown 
how  it  serves  as  a  model  for  messages  in  a  communi- 
cation system.    The  second-order  autocorrelation 
funaions  of  periodic,  aperiodic,  and  random  func- 
tions are  computed  and  plotted.    Properties  d  second- 
order  autocorrelation  functions  concerning  continuity, 
behavior  at  the  origin,  phase  effects  of  harmonics, 
and  so  forth,  are  considered.    For  periodic  and 
aperiodic  functions,  the  relation  between  the  first- 
and  second-order  autocorrelation  functions  is  givai. 
The  Fourier  transform  of  second- order  autocorre- 
lation functions  is  investigated  and  a  physical  inter- 
pretation of  this  transform  Is  given.    Second-order 
crosscorrelation  techniques  are  used  to  determine 
the  location  of  random  noise  sources,    (Author) 


Stanford  U.  ,  Calif. 
CONSTRAINT  QUALIFICATIONS  IN  MAXIMIZA- 
TION PROBLEMS,  by  Kenneth  J.   Arrow,   Leonid 
Hurwicz,  and  Hirofumi  Uzawa.   Technical  rept. 
no.  64  on  Contract  N6onr-25133.  22  Dec  58,   14p. 
8  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  938 


Stanford  U. ,  Calif. 
AN  INTEGER  LINEAR  PROGRAMMING  MODEL 
FOR  MACHINE  SCHEDULING,  by  Harvey  M.  Wagner. 
Technical  repc.  no.  66  on  Contract  N6onr- 251(33). 
24  Dec  58,   19p.   13  refs. 
Order  from  LC  mi$2.  40,  ph|3.  30  PB  144  932 


Stanford  U. ,  Calif. 
STABILITY  OF  THE  GRADIENT  PROCESS  IN 
n-PERSON  GAMES,  by  Kenneth  J.  Arrow  and  Leonid 
Hurwicz.    Technical  rept.  no.  67  on  Contract 
N6onr-25133.    29  Dec  58,   18p.    3  refs. 
Order  from  LC  mi$2. 4a  ph$3.  30  PB  144  940 


Syracuse  U.,  N.  Y. 
DISCRETE  POTENTIAL  THEORY  AND  BOUNDARIES, 
by  J.  L.  Doob.  Research  rept.  no.  19  on  Contract 
AF  48(638)265.  Sep  58,  38p.  12  refs.  AFOSR-TN-58- 
884;  AD-204  102. 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  126 

This  report  outlines  the  potential  theory  based  on  dis- 
crete parameter  Markov  processes  and  applies  it  to 
obtain  the  Martin  exit  and  entrance  boundaries  in  the 
chains  (countable  state  space)  case.  (Author) 


Syracuse   U.  ,  N.  Y. 
ON  SEMI-GROUPS  OF  POSITIVE  MATRICES  II,  by 
W.  B.'Jurkat.   Research  rq)t.  21  on  Contract 
AF  49(638)265.   Sep  58.    18p.    13  refs.   AFOSR-TN- 
58-931;  AD- 205  096. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  127 

Kolmogorov's  differential  equations  of  first  and 
higher  order  are  investigated  from  the  viewpoint  of 
semi-groiq)s  of  positive  matrices.  (Author)    (See 
also  PB  139  320) 


University  Coll. ,  Cork  (Eire). 
RESEARCH  ON  PROPERTIES  OF  THE  COEFFI- 
CIENTS IN  FOURIER  SERIES  WITH  GAPS,  by 
P.  B.  Kennedy.    Technical  (final)  rept.  on  Contract 
AF  61(514)1399.    15  June  59,  7p.    9  refs.    AFOSR- 
TR-59-115. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  278 

Size  of  coefficients  in  lacunary  Fourier  series  of 
functions  with  certain  continuity  properties;  some 
questions  of  convergence  of  such  series;  applications 
in  regular -function  theory. 


Uppsala  U.  (Sweden). 
STUDIES  IN  PERTURBATION  THEORY.   IL  GEN- 
ERALIZATION OF  THE  BRILLOUIN-WIGNER 
FORMALISM   IIL   SOLUTION  OF  THE 
SCHRODINGER   EQUATION  UNDER  A  VARIATION 
OF  A  PARAMETER,  by  Per-Olov  LOwdin.   Technical 
note  no.  28  on  Contract  AF  61(514)1200.    15  June  59, 
21p.  7  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  191 

Part  IL   The  solution  of  the  Schrtidinger  equation  by 
means  of  the  variation  principle  and  a  discrete  basis 
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leads  to  a  certain  secular  aquation-   In  a  previous 
paper  it  was  shown  that,  if  this  equation  is  handled 
by  a  partitioning  technique,  a  generalization  of  the 
Schrtidinger-Brillouin  formiUa  is  obtained.   The  pro- 
cedure contains  an  inverse  matrix,  and  it  is  shown 
here  that,  if  in  the  expression  for  the  wave  function 
this  matrix  is  approximated  to  the  M^^^  order,  the 
corresponding  matrix  in  the  expectation  value  for  the 
energy  is  approximated  to  order  (2M  ■♦- 1  ).    This 
gives  a  simple  derivation  a*d  generalization  of  the 
Brillouin-Wigner  theorem.   The  connection  between 
the  variation  principle  and  perturbation  theory  is 
further  discussed.  Part  UL   The  solution  of  the 
SchrOdinger  equation  by  means  of  the  variation  prin- 
ciple and  a  discrete  but  not  necessarily  orthonormal 
basis  is  studied  in  the  case  when  the  Hamiltonian 
Tl  =  Tl  (a)  is  a  function  of  a  parameter  a.    The  co- 
efficients in  the  power  serias  expansions  in  a  of  the 
wave  function  and  the  energy  are  e3q)licitly  deter- 
mined in  the  form  of  expectation  values,  and  the  ''on- 


nection  with  the  conventiona 
discussed,  (Author) 


SchrtJdinger  theory  is 


Virginia  U.  ,  Charlottesvil  e. 
SEMI  COMPACT  MAPPINGS*  by  Paul  McDougle. 
Technical  note  no.  5  on  Topology  and  Mathematical 
Analysis,  Contract  AF  49(638)72.   July  58,   lOp. 
5  refs.  AFOSR-TN-58-768;  AD- 201  923. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  175 

The  semi-compact  mapping  property  is  introduced 
here  for  the  purpose  of  relating  certain  propenies 
that  have  been  of  importance  in  the  study  of  decom- 
position spaces.    Also,  sinc$  certain  equivalences 
have  been  established  among  space  property  invari- 
ants, mapping  properties,  and  decomposition  prop- 
erties it  has  seemed  feasibly  to  Introduce  a  system 
of  spaces  and  mappings  which  characterize  many 
decomposition  space  problems  while  obviating  the 
decomposition  construction.    Particular  attention  is 
given  the  case  where  f)oint  iilverses  are  connected 
and  have  bicompact  boundaries. 


Virginia  U. ,  Charlottes villfe. 
STATIONARY  POINTS  FOR  FINITE  TRANSFOR- 
MATION GROUPS^  by  John  CJreever.    Technical 
note  no.  6  on  Topology  and  Mathematical  Analysis, 
Contract  AF  49(638)72.    Aug  58,   16p.    9  refs. 
AFOSR-TN-58-797;    AD- 202  230. 
Order  from  LC  mi$2.  40,  ph|3.  30  ffi  138  171 

Let  X  be  a  finite-dimensional  compact  Hausdorff 
space  and  let  G  be  a  group  of  transformations  of  X 
into  itself,  A  corollary  to  the  Lefschetz  Fixed  Point 
Theorem  asserts  that  Fq  is  «on-empty  when  G  is 
cyclic  and  X  is  triangulatle  and  homologically 
trivial  over  R.    From  a  theorem  of  P.  A.  Smith  it 
follows  that  Fg  is  non-empty  when  X  is  homologically 
trivial  over  Zp  and  G  is  of  order  p^.    It  is  die 
purpose  of  this  paper  to  set  forth  results  of  this 
nature  for  groups  of  more  arbitrary  orders  than  those 
dealt  with  by  the  Lefschetz  aild  Smith  Theorems 


Washington  U.  ,  Seattle. 
A  COMPARISON  OF  SOME  ANALYTIC  METHODS 
OF  ROTATION  IN  FACTOR  ANALYSIS,  by  Edward 


F.  Gocka.  Rept.  on  Contract  Nonr- 477(08)  and  Public 
Health  Research  Grant  M-743(C3).  Feb  59,  169p. 
29  refs. 
Order  from  LC  mif7.  80,  ph$25,  80  PB  144  824 

The  present  study  does  not  compare  all  analytic 
methods;  it  is  restricted  to  a  comparison  of  three 
analytic  methods  which  are  regarded  as  representa- 
tive of  the  major  trends  in  current  analytic  proce- 
dures.   The  results  from  the  analytic  procedures  are 
compared  with  those  obtained  from  known  graphical 
procedures.    Properties  such  as  factorial  Invariance, 
which  are  quite  adequately  demonstrated  for  the 
graphical  results,  are  used  to  evaluate  the  analytic 
results.    The  matrices  to  be  rotated  are  selected  so 
as  to  adequately  sample  the  range  of  all  possible 
positive  manifold  factor  patterns  for  small  matrices 
which  have  a  complete  and  determinate  simple 
structure. 


Washington  U. ,   Seattle. 
ON  A  CLASS  OF  PARTIALLY  ORDERED  SETS, 
by  E.  Michael.    Technical  rept.  no.  5  on  Contract 
Nonr-477(21).    Mar  59,  5p.   1  ref. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  211 

In  this  note  we  consider  a  class  d  partially  ordered 
sets,  called  partially  well-ordered,  and  it  is  shown 
that  they  have  some  simple,    Jesirable  properties. 
As  the  name  suggests,  a  sin. ply  ordered  set  Is  well- 
ordered  if  and  only  if  it  is  partially  well-ordered. 
Moreover,  it  is  shown  that  any  subset,  finite 
cartesian  product  or  image  under  an  order - 
preserving  map  of  partially  well-ordered  sets  is 
partially  well-ordered. 


Wayne  State  U.  ,  Detroit,  Mich. 
STATISTICAL  TECHNIQUES  IN  LIFE  TESTING. 
CHAPTER  IL   TESTING  OF  HYPOTHESES,  by 
Benjamin  Epstein.   Technical  rept.   no.   3  on  Contract 
Nonr -2 163(00).    1  Oct  58,    148p.   5  refs. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  145  341 

In  the  following  we  shall  assume  that  the  underlying 
p.  d.  f.  of  the  life- time  X  is  described  by 
f(x;9).  1.  e-x/e,  x  ^0,  8  >  0. 
6 
Our  object  is  to  test  various  hyjxxheses  regarding 
the  mean  life  6  on  the  basis  of  censored,  truncated, 
or  sequential  procedures.    (See  also  PB  134  345) 


Computing  Devices 


Ballistic  Research  Labs.  ,  Aberdeen  Proving 

Ground,  Md. 
ON  THE  AUTOMATIC  DETECTION  OF  SCALING 
ERRORS  IN  AN  ORDVAC-TYPE  ARITHMETICAL 
ORGAN,  by  George  W.  Reitwiesner.  Jan  56,  21p. 
7  refs.  Memo.  rept.  no.  966. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  653 

In  preparing  programming  for  the  solution  of  prob- 
lems by  fixed  radix  calculating  machines,  program- 
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mers  must  scale  the  arithmetic  to  satisfy  certain 
numljer- size  restrictions  which  exist  inherently  in  the 
functioning  of  the  machines.    In  complicated  problems 
this  may  not  always  be  possible,  and  considerations  of 
machine  solution  time  may  prohibit  resort  to  pro- 
grammed floating  radix  (^ration.    A  very  definite 
advantage  accrues  when  circuits  are  incorporated  into 
the  machine  to  recognize  unanticipated  violations  of 
these  restrictions  and  to  effect  appropriate  alarm 
action  when  they  occur.    The  ORDVAC  contains  no 
such  circuits.    All  schemes  considered  heretofore  for 
the  addition  of  such  circuits  have  appeared  to  require 
a  significant  quantity  of  equipment  of  distinctive  de- 
sign and  function. 


Computer  Control  Co. ,  Inc . ,  Wellesley,  Mass  . 
FEASIBILITY  STUDY  FOR  A  KEYBOARD  TYPE 
SELECTOR  PLUGBOARD  AND  PLUGBOARD 
CHECKER,  by  Roben  E.  Michaud.  Technical  rept. 
no.  173  on  Contract  AF  30(602)1728.  20  June  58.  76p. 
3  refs.  RADC-TN-58-149;  AD- 148  752. 
Order  from  LC  ml$4.50,  ph$12.30  PB  137  513 

A  study  has  been  conducted  to  determine  the  feasi- 
bility of  replacing  a  plugboard  method  of  connecting 
logical  elements  by  an  automatic  method,  using  a 
paper  tape  or  a  keyboard.  Two  possible  means  of  im- 
plementation were  considered:  The  telephone  cross- 
bar and  the  magnetic  transfluxor  with  associated  elec- 
tronic circuits  .  The  Transfluxor  was  adjudged  to  be 
superior,  and  a  demonstration  unit  constructed  to 
illustrate  the  logical  design  and  circuit  techniques 
involved.  (Author) 


Melpar,  Inc.,  Falls  Church,  Va. 
VOICE  DATA  PROCESSING  SYSTEM,  by 
L.  P.  Schoene,  Jr.  Scientific  rept.  no.  1  on  Contract 
AF  19(604)5579.    15  Oct  59,  121p.  AFCRC-TN-59- 
791. 
Order  from  LC  mi$6.30,  ph$19.80  PB  144  797 

The  system  programming,  the  results  of  a  feasibility 
study,  and  the  design  and  development  (rf  transistor- 
ized plug-in  modules  for  a  digital  Voice  Data  Process- 
ing System  are  presented.  This  system,  being  fabri- 
cated to  sui^rt  the  development  by  AFCRC  of  a 
speech  bandwidth  compression  technique,  is  a  special 
purpose  computer  operating  from  a  4(X)  kilocycles - 
per-second  clock.   Several  operational  modes  are 
provided  to  enable  use  of  the  Voice  Data  Processing 
System  as  a  data  accumulating  and  sorting  device  and 
then  as  a  complete  communicaticm  system  simulator. 
The  mathematical  design  analysis  and  the  description 
of  the  operational  evaluation  tests  for  one  of  the 
circuit  modules  are  included  as  appendices .  (Author) 


Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
THE  LOGIC  OF  FDCED  AND  GROkVING  AUTOMATA 
by  Arthur  W.  Burks.   RepL  on  Project  Michigan,  Con- 
tract DA  36-039- sc- 52654.   Feb  58,  39p.   14  refs. 
2144-231-T. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  144  660 

Computers  may  be  classified  In  various  ways:  dis- 
crete versus  continuous,  synchronous  versus  asyn- 
chronous, deterministic  versus  probabilistic,  fixed 


versus  growing.  When  the  word  "automaton"  is  used 
in  this  paper  without  qualification,  it  will  be  to  refer 
to  discrete,  synchronous,  deterministic  computer  s. 
In  Sections  2  through  5  fixed  automata  are  discussed, 
and,  in  Section  6,  growing  automata.    Several  lan- 
guages for  describing  automata  and  methods  for  trans- 
forming expressions  from  one  language  to  another  are 
presented,  and  some  general  theorems  concerning 
automata  are  stated  and  proved.   Language  and  theory 
are,  of  course,  intimately  related:  to  state  theorems 
about  automata  one  must  specify  the  class  of  automata 
under  consideration,  which  can  be  accomplished  by 
specifying  the  languages  adequate  to  describe  them. 
Automata  languages  have  considerable  practical  im- 
portance for  the  process  of  logical  design.  (Author) 


National  Research  Labs. ,  Ottawa  (Canada). 
COMBINED  ANALOG- DIGITAL  SIMULATION  OF 
ENGINEERING  PROBLEMS,  by  F.  W.  Pruden.    Oct  59. 
17p.  7  refs.    Mechanical  engineering  rept.  MK-6. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  887 

A  simple,  but  realistic  dynamic  system  is  consid- 
ered, and  the  relative  advantages  of  analog  and  digital 
methods  of  solution  are  investigated.    For  solution 
accuracy  limited  to  3  to  4  decimal  digits  the  analog 
method  is  cheaper.    However  for  certain  mathemati- 
cal operations  such  as  long-term  integration  and 
generation  of  complicated  functions,  digital  computer 
accuracy  may  be  necessary.    The  coupling  of  analog 
and  digital  machines  is  discussed,  and  the  relevant 
sampled-data  theory  is  introduced.    The  stability  of 
such  combined  systems  in  calculations  Is  ccmsidered. 
Finally  some  examples  of  combined  calculations  are 
given.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
INVESTIGATION  OF  HlOl- FREQUENCY  TRAN- 
SISTOR LOaC  CIRCUIT  FOR  DIGITAL  APPLICA- 
TION, by  Thomas  Wong.    1  Aug  59,   104p.    18  refs. 
NOTS-TP-2319;  NAVORD  rept.  6588. 
Order  from  LC  mi$5.  70,  ph$l6.  80         PB  145  166 

A  discussion  on  the  design  of  a  logic  module  employ- 
ing junction  transistors  is  given.  This  package  is  de- 
signed as  a  standard  module  for  logical  opepition  in 
a  digital  comfxiter,  and  employs  "NOR"  logic  in  place 
of  the  usual  "AND",  "OR",  and  "NOT"  functions.   In 
addition,  the  principle  of  threshold  operation  for  the 
"NOR"  circuit  is  introduced;  this  characteristic  in- 
creases the  versatility  of  the  logical  operation.   The 
worst-case  design  philosophy  was  employed  in  the 
design  technique.   The  circuit  analysis  of  this  module 
includes  the  various  input  and  output  loading  condi- 
tions. A  small- signal  equivalent  circuit  for  satura- 
tion operation  is  also  presented.  (Author) 


Springfield  Armory,  Mass. 
CORRECTIONS  FOR  POTENTIOMETER  LOADING 
IN  ANALOG  COMPUTER  COEFFiaENT  POTEN- 
TIOMETERS, for  E.  H.  Jakubowski.    6  Mar  59,  34p. 
Rept.  SA-TR20-2807;  AD-226  675. 
Order  from  LC  ml$3. 00,  ph$6. 30  PB  144  941 

A  sec  of  tables  containing  correctlcm  factors,  which 
must  be  added  to  a  pocentiomecer  to  compensate  for 
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loading  due  to  an  input  resistor  ctf  finite  value,  is 
presented-    Procedure  is  described,  and  calculations 
given.    (Author) 


University  of  Southern  California,  Lx)s  Angeles  . 
THE  ROLE  OF  HUMANS  IN  COMPLEX  COMPUTER 
SYSTEMS:  A  DESCRIPTION  OF  THE  STUDY,  by 
Glenn  L.  Bryan,  Joseph  W  .  Rigney  and  others  .  Tech- 
nical rept.  no.  24  on  Contract  Nonr- 228(02) .  Jan  59, 
62p.  4  refs  .  1 

Order  from  LC  mi$3.90,  pMlO.SO  PB  145  022 

This  report  describes  the  background,  rationale,  and 
procedures  employed  to  study  personnel  problems 
connected  with  programming  and  maintaining  general 
purpose  digital  computers  .   Fifty  computer  locations 
were  visited.  Interview,  observational,  and  question- 
naire data  were  collected.  Brief  descriptions  of  the 
various  data -collection  teclfiiques  are  presented. 
The  substantive  findings  will  be  presented  in  the  next 
three  technical  reports  of  tl^is  series .  (Author) 


this 


University  of  Southern  Cal^f . ,  Los  Angeles . 
THE  ROLE  OF  HUMANS  IN  COMPLEX  COMPUTER 
SYSTEMS:  MAINTENANCE,  by  Glenn  L.  Bryan, 
Joseph  W .  Rigney  and  other$  .  Technical  rept .  no .  26 
on  Contract  Nonr- 228(02).  Jun  59,  102p.  8  refs  . 
Order  from  LC  ml$5.70,  ph$16.80  PB  145  020 

This  investigation  was  designed  (1)  to  observe  and 
describe  maintenance  requiren^ents  and  practices  for 
digital  computer  systems  now  in  use,  (2)  to  examine 
the  methods  for  screening,  training,  and  evaluating 
computer  technicians ,  and  (3)  to  obtain  up-to-date  in- 
formation on  the  organization  and  supervision  of  com- 
puter maintenance  work.   Visits  were  made  to  50 
representative  computing  caters  in  the  United  States 
on-site  information  was  collected  by  means  of  obser- 
vation, questionnaires,  and  interviews.  The  results 
presented  provide  a  sute-o|-the-art  summary  re- 
garding human  factors  problems  in  computer  mainte- 
nance; they  also  serve  to  define  computer  personnel 
problems  where  future  data  are  most  needed. 


University  of  Southern  California,  Los  Angeles  . 
THE  ROLE  OF  HUMANS  IN  COMPLEX  COMPUTER 
SYSTEMS:  PROGRAMMING,  by  Glenn  L.  Bryan, 
Joseph  W.  Rigney  and  others .  Technical  rept.  no.  25 
on  Contract  Nonr- 228(02).  Jan  59,  8lp.  4  refs. 
Order  fromLC  mi$4.80,  ph$13.80  PB  145  021 

This  report  describes  the  results  of  research  under- 
taken to  develop  and  organize  information  about  the 
role  of  humans  in  programming  digital  computers  . 
It  discusses  programming  practices  and  problems 
and  pays  special  attention  to  the  selection,  training, 
and  utilization  of  programmers  .  Information  was 
collected  by  visiting  50  ccxnputers  centers  engaged  in 
business,  scientific,  and  military  data-processing. 
Interviews,  questionnaires,  and  direct  observation 
were  among  the  techniques  used.  Programming  was 
found  to  be  a  process  requiring  the  best  talents  of 
many  different  people .  It  appears  that  what  is  needed 
mo«t  for  successful  programming  is  a  broad  enough 
approach  on  the  pan  of  planners  to  encompass  the 


diverse  problems  that  are  mevitable,  but  that  so 
often  are  overlooked  when  programming  is  under- 
taken by  a  new  group.  A  list  erf  50  summary  state- 
ments is  presented  in  the  concluding  section  of  the 
report.   (Author) 


Willow  Run  Labs. ,   U.  of  Michigan,   Ann  Arbor. 
ON  THE  CONCEPTS  OF  A  PROBLEM  AND 
PROBLEM- SOLVING,  by  Richard  Bellman  and 
Paul  Brock.    Rept.  on  Project  Michigan,  Contract 
DA  36-039- sc -52654.    Mar  59,   26p.    12  refs. 
Rept.  no.  2144-352- R. 
Order  from  LC  mi $2.  70,  ph$4-  80  PB  145  108 

This  report  discusses  the  concepts  of  a  problem  and 
problem -solving  from  the  view  point  of  concepts  and 
limits  of  large-scale  computers  as  a  mathematical 
tool  for  the  solution  of  major  problem  areas  in 
modern  technology.    Typical  problem  areas  include 
military  ones  such  as  combat  surveillance  and  air 
defense,    (Author) 


MECHANICS 


Ballistic  Research  Labs.  ,  Aberdeen  Proving 

Ground,  Md. 
LAWS  FCR   LARGE  ELASTIC  RESPONSE  AND 
PERMANENT  DEFORMATION  OF  MODEL  STRUC- 
TURES SUBJECTED  TO  BLAST  LOADING,  by 
W.   E.  Baker,  W.   O.   Ewing,  Jr.   and  J.   W.  Hanna. 
Dec  58,  56p.   10  refs.   Rept.  no.   1060. 
Order  from  OTS  Jl.  75  PB  161  446 

A  model  law  is  developed  for  scaling  of  response  to 
blast  loading  of  structures  which  undergo  large  elas- 
tic and  plastic  deformations.   In  the  derivation  of  the 
model  law,  strain- rate  and  gravity  effects  are  as- 
sumed negligible.  The  geometrical  scaling  of  re- 
sponse predicted  by  the  law  is  verified  by  a  series  of 
experiments  on  small  cantilever  beams.  (Author) 


Bolt  Beranek  and  Newman,   Inc. .  Cambridge,  Mass. 
DAMPING  OF  FLEXURAL  VIBRATIONS  BY  ALTER- 
NATE VISCO- ELASTIC  AND  ELASTIC  LAYERS,  by 
Eric  E.  Ungar,  Donald  Ross,  and  Edward  M. 
Kerwln,  Jr.    Rept.  for  Dec  58-July  59  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract 
AF  33(616)5426.    Nov  59,  45p.   10  refs.    WADC  Tech- 
nical rept.   59-509. 
Order  from  OTS  $1.  25  PB  161  425 

A  general  analysis  o€  damping  due  to  N  equal  tapes  is 
presented;  the  effect  al  using  non-equal  tapes  is  in- 
vestigated for  double  tape  applications.    Suitable 
dimensionless  parameters  are  used  where  possible  in 
order  to  maintain  generality.    Previous  work  dealing 
with  the  damping  of  flexural  vibrations  by  application 
ct  single  "damping  tapes"  consisting  o^  metal  foils 
and  dlsslpatlve  adhesives  Is  summarized  and  extended 
to  multiple  tapes.    It  is  shown  that  additional  tapes 
provide  a  considerable  Increase  in  damping  at  low 
frequencies,  but  only  a  very  small  Increase  at  high 
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frequencies.    It  Is  found  that  multiple  tapes  and  single 
tapes  incorporating  an  equivalent  amount  d  metal 
provide  nearly  the  same  damping,  a  fact  which  r©r 
suits  in  great  design  flexibility.    Experimental  and 
theoretically  predicted  results  are  shown  to  be  in 
reasonably  good  agreement.   (Auriior) 


Brown  U.  Div.  of  Applied  Mathematics, 

providence,   R.   I. 

THE  CONTACT  PROBLEM  FOR  VISCOELASTIC 
BODIES,  by  E.  H.  Lee  and  J.  R.  M.  Radok. 
Technical  rept.  no.  47  en  Contract  Nonr -562(10). 
Jan  59,  31p,    13  refs.    CI  1-47. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  863 

TTie  contact  problem  in  viscoelasticity  is  one  in 
which  different  types  of  boundary  conditions  are 
prescribed  depending  on  whether  boundary  points 
inside  or  outside  the  region  of  contact  are  considered. 
Since,  in  general,  the  conuct  region  varies  with 
time,  this  leads  to  a  problem  which  cannot  be  treated 
directly  by  application  of  the  Laplace  transform, 
which  has  farmed  the  basis  for  most  published 
viscoelasti(;  stress  distribution  solutions.    It  is 
shown  that  the  solution  of  the  viscoelastic  counter- 
part of  the  Hertz  problem  in  elasticity  can  be  de- 
duced from  the  elastic  solution  by  the  method  of 
functional  equations.   A  particular  example  is 
presented,  and  the  marked  effect  of  viscoelastic 
behavior  on  the  pressure  distribution* in  the  contact 
region  is  illustrated. 


Brown  U.   Div.  of  Engineering,  Providence,   R.   I. 
A  DIFFERENTIAL  STRESS- STRAIN  RELATION 
FOR  THE  HEXAGONAL  CLOSE-PACKED  ARRAY 
OF  ELASTIC  SPHERES,  by  J.  Duffy.    Technical  rept. 
no.  3  on  Contracts  Nonr-562(14)  and  Nonr-266(09). 
Oct  57,   15p.   5  refs.    562(14)/3;  AD-145  022. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  548 

A  differential  stress -strain  relation  is  derived  for  a 
medium  composed  of  a  hexagonal  close-f>acked  array 
of  elastic  spheres  in  contact.    The  stress-strain  rela- 
tion is  base^d  on  the  theory  of  elastic  bodies  in  con- 
tact, and  includes  the  effects  of  both  normal  and 
tangential  components  of  contact  forces.    Results  are 
presented  for  an  exjjeriment  p)erformed  as  a  test  of 
the  differential  stress-strain  relation.    (Author) 


[Defense  Atomic  Support  Agency]  Washington,  D.  C. 
RESPONSE  OF  A  FUCED  ENDED  RIGID  FRAME 
TO  TRANSIENT  LOADING,  by  R.  C.  DeHart. 
iNov  57,  40p.  3  refs.    AFSWP-613;  AD-151  333. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  400 

The  response  of  a  fixed  ended  rigid  frame  subjected 
to  time  dependent  forces  is  determined.  The  Lagrange 
equation  of  motion,  written  in  terms  of  the  general- 
ized coordinates  for  each  of  several  normal  modes, 
is  used.    The  analysis  shows  that  if  the  column  mass 
is  large  and  the  time  dependent  concentrated  load  is 
applied  at  the  column  top,  a  rigid  frame  containing 
columns  with  fixed  ends  has  a  quite  different  bending 
moment  response  than  an  identical  rigid  frame  con- 
taining pinned  rather  than  fixed  ends.    For  the  case 
in  which  the  dynamic  load  is  uniformly  distributed 


along  a  column,  there  is  essentially  no  difference  be- 
tween the  response  of  the  frame  with  fixed  ended  col- 
umns and  the  response  of  the  frame  with  pin  ended 
columns.    Changing  the  column  ends  from  a  pinned 
to  a  fixed  condition  does  not  materially  change  the 
time  dependent  deflections  of  the  frame. 


Illinois  U. ,   Urbana. 
VIBRATIONS  OF  PRISMATIC  BARS  INCLUDING 
ROTATORY  INERTIA  AND  SHEAR  CORRECTIONS, 
by  J.  G.  Sutherland  and  L.  E.  Goodman.    Technical 
rept.  on  Contract  N6ori- 71,  T.O.  6.    15  Apr  51,  28p. 
16  refs.    ATI-122  886. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  138  124 

The  natural  frequencies  of  beams,  as  predicted  by 
the  classical  Bernoulli  -  Euler  theory,  are  known  to 
be  slightly  higher  than  those  obtained  in  carefully 
controlled  experiments.   The  difference  between 
theory  and  experiment  is  almost  completely  removed, 
however,  if  consideration  is  given  to  the  influence  of 
rotatory  inertia  and  shear  deformation.    This  was 
first  done  by  Tlmoshenko.    Others  who  have  contri- 
buted to  an  understanding  of  the  importance  of  these 
effects  include  Jacobsen,  Mlndlin,  Kruszewski,  Fife 
and  Wilbur,  and  E.   Reissner. 


Institute  of  Flight  Structures ,  Columbia  U . , 

New  York. 
SHEAR  BUCKLING  OF  BARS,  by  G.  Herrmann  and 
A .  E .  Armenakas .  Technical  note  no .  3  on  Contract 
AF  49(638)430.  Oct  59,  14p.  1  ref .  CU-7-59-AF- 
430-CE;  AFOSR-TN- 59-1016;  AD-228  828. 
Order  from  LC  nii$2.40,  ph$3.30        PB  144  762 

It  is  shown  that  a  perfectly  straight  bar,  subjected  to 
a  state  of  uniform  shear  stresses  will  buckle,  in  a 
manner  similar  to  a  column  under  compression,  If  the 
shear  stress  exceeds  a  certain  critical  value.  TTie 
buckling  equations  are  obtained  by  the  Newtonian  ap- 
proach, and  also  by  the  application  of  the  principle  of 
minimum  potential  energy.  In  order  to  provide  addi- 
tional insight  into  this  buckling  mechanism,  a  simple 
model  is  Introduced  and  analysed.  (Author) 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.   Y. 
ON  FINITE  DEFORMATIONS  OF  AN  ELASTIC 
ISOTROPIC  MATERIAL,  by  Fritz  John.   Rept.  on 
Contract  AF  49(638)161.  Oct  58,  69p.  6  refs.   IMM- 
NYU-250;  AFOSR-TN-58-955;  AD- 205  348. 
Order  from  LC  ml$3.  90,  ph$10.  80  PB  138  255 

This  report  contains  some  results  on  finite  deforma- 
tions of  an  ideal  elastic  material.    The  first  chapter 
deals  with  a  purely  geometric  question,  which  is 
quite  independent  of  the  physical  properties  of  mate- 
rials.   Chapter  Q  gives  an  ex]x>sition  of  the  classical 
equations  for  ideal  elastic  isotropic  materials.    The 

relations  ,  ,/_v 
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between  p  and  q  which  take  the  place  of  the  stress 
strain  relations  are  analyzed  in  more  detail  in  Chap- 
ter IIL    In  Chapter  IV  we  consider  changes  in  poten- 
tial energy  resulting  from  changes  in  the  transforma- 
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tlon  x'  =  f(x).    Chapters  V  and  VI  derive  the  equations 
for  bending  of  thin  plates  uaing  Lagrange  coordinates. 


Martin  Co. .  Baltimore,  Md. 
COMBINED  EFFECTS  OF  AXIAL  LOAD,  THERMAL 
STRESS,  AND  CREEP  IN  PLAT  PLATES,  by 
P.  C.  Huang  and  C.  J.  Van  Der  Maas.  Rept.  for 
1  Nov  56-31  Aug  57  on  Structures  Research  at  Ele- 
vated Temperature,  Contra|ct  AF  33(616)3617. 
Mar  58,   l«p.  3  refs.  WApC  Technical  rept.  57-442. 
Order  from  OTS  $2. 75         :  PB  161  087 

This  repoTX  presents  methods  for  calculating  the 
stresses  and  strains  in  unevenly  heated  flat  plates. 
The  methods  are  limited  to  the  analysis  of  loadings 
in  the  plane  of  the  plate  and  to  temperature  and  strain 
distributions  which  are  one- dimensional.  The  effects 
of  plasticity,  creep,  and  stability  have  been  con- 
sidered.   Several  experiments  using  2024- T4  bare 
aluminum  plates  are  reported  in  deuil.    It  is  con- 
cluded that  the  analytical  methods  have  been  verified 
by  the  experimental  data.  (Author) 


s.  Md. 


Martin  Co.  ,  Baltimore, 
COMBINED  EFFECTS  OF  AXIAL  LOAD,  THERMAL 
STRESS,  AND  CREEP  IN  FLAT  PLATES.   LARGE 
DEFLECTION  ANALYSIS  QF  BUCKLED  PLATES 
UNDER  THERMAL  EFFECTS,  by  P.  C.  Huang  and 
C.  J.  Van  Der  Maas.   Rept.  for  1  Oct  58-15  Jan  59 
on  Structures  Research  at  Elevated  Temperature, 
Contract  AF  33(616)3617.   Feb  59.  30p.  WADC  Tech- 
nical rept.  57-442,  supplement  1. 
Order  from  OTS  $0.  75  PB  161  087-S- 1 

This  report  presents  a  n>ethod  for  calculating  the 
post- buckling  deflections,  stresses,  and  strains  In 
simply- supported  flat  plates  which  are  evenly  or  un- 
evenly heated.    The  analysis  method  is  limited  to 
uniaxial  elastic-loads  in  th«  plane  of  plate  and  to  one- 
dimensional  temperature  diptribution.    The  method  is 
applied  to  particular  exampAes  to  demonstrate  its  use 
for  calculating  critical  bucltling  loads  and  poet- 
buckling  behavior  of  plates  subjected  to  the  following 
temperature  distributions:  uniform,  hot  at  the  center 
varying  linearly  to  cool  at  the  edges,  and  cool  in  the 
center  varying  linearly  to  hot  at  the  edges.    The  de- 
flections and  stresses  resulting  from  these  conditions 
are  compared.    An  experimental  verification  for  the 
method  was  sought  using  compression- buckling  data 
from  three  tests.    It  was  fownd  that  the  theoretical 
data  correlate  satisfactorily  with  the  experimental 
data.  (Author) 


Minnesota  U . ,  Minneapolis  . 
STEADY  CTATE  RESPONSE  OF  A  SIMPLE  SYSTEM 
WITH  A  HYSTERETIC  SPRING,  by  Edward  R.  Rang. 
Rept.  for  1  June- 31  Dec  58  on  Materials  Analysis  and 
Evaluation  Techniques,  Contract  AF  33(616)5426. 
July  59,  22p.  10  refs  .  WADC  Technical  rept.  59-121; 
AD- 227  099. 


Order  from  OTS  $0.75 


PB  161  091 


The  response  of  a  simple  spring-mass  system  is 
studied.  The  spring  characteristics  are  chosen  to 
simulate  hysteresis  loops  found  for  systems  in  which 
the  damping  is  due  to  the  enei;gy  dissipation  of  ma- 


terials or  fabricated  Joints .  Procedures  for  approxi- 
mate calculation  are  outlined  and  an  exanqile  is  given. 
(Author) 


Naval  Research  Lab.  ,  Washington,  D.  C. 
MECHANICAL  IMPEDANCE  AS  A  TOOL  FOR 
SHOCK  OR  VIBRATION  ANALYSIS,  by 
R.  O.  Belsheim  and  J.  W.  Young,  Jr.   Interim  rept. 
15  Feb  60,  31p.  78  refs.   NRL  rept.  5409. 
Order  from  OTS  $1. 00  PB  161  022 

This  report  introduces  mechanical  impedance  to 
those  already  familiar  with  classical  vibration  theory. 
The  impedance  term  is  defined  and  discussed  in  de- 
tail.   The  analog  between  mechanical  and  electrical 
systems  is  noted  and  electrical  circuit  theorems 
which  are  especially  applicable  to  mechanical  sys- 
tems are  presented.    In  order  to  provide  an  intro- 
duction to  the  Impedance  concept,  several  simple 
mass- spring- dashpot  systems  are  analyzed  to  obtain 
their  iii^)edance  and  the  results  are  presented  graph- 
ically.   Since  most  structures  are  too  complicated  to 
yield  to  an  analytical  determination  of  impedance, 
n>ethods  for  experimentally  measuring  mechanical 
impedance  are  discussed.    Applications  of  impedance 
techniques  for  the  general  analysis  of  some  shock 
and  vibration  problems  are  discussed.    Material 
throughout  the  repwrt  is  referenced  and  a  fairly  com- 
plete bibliography  is  included  for  those  who  would 
like  more  detailed  information.  (Author) 


Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
NON-HOMOGENEOUS  ELASTICITY,  by  Michael  A. 
Sadowsky  and  Martin  A.  Goldberg.  Rept.  on  Contract 
AF  49(638)202.  Nov  58,  107p.  1  ref .  AFOSR-TR-58- 
156;  AD- 162  280. 
Order  from  LC  mi$5.70,  ph$l6.80  PB  137  778 

The  report  contains:  table  of  notations;  relations  be- 
tween coefficients  of  elasticity;  orientational  intro- 
duction; the  problem  of  non- homogeneous  elasticity  In 
its  general  insoluble  formulation;  the  principle  of  se- 
lective specializations  leading  to  soluble  cases;  the 
generalized  forms  of  the  potential  and  bipotential 
equations;  results  forJL(^const.  and  non- homogeneous 
elastic  body  in  which  the  stress  function  equation  in 
plane  strain  or  plane  stress  remains  A'*p  =  0  or  ac- 
quires additicmal  linear  terms  with  constant 
coefficients . 


Watertown  Arsenal  Labs.  ,  Mass. 
BUCKLING  OF  SHALLOW  SPHERICAL  SHELLS,  by 
John  F.  Mescall.  Nov  59,  23p.   13  refs.  Technical 
rept.  no.  TR- 836.  32/1. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  800 

The  buckling  of  a  shallow  spherlcai  shell  under  uni- 
form external  pressure  is  investigated  by  application 
of  the  condition  that  the  second  variation  of  the  total 
potential  energy  at  the  shell  vanish.    An  approximate 
numerical  estimate  of  the  buckling  pressure  is  ob- 
Uined  by  means  of  a  Rayleigh-Ritz  procedure. 
(Author) 
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Aerodynamics  and  Pneumatics 


AER,  Inc.,  Pasadena,  Calif. 
THEORET'.CAL  STUDY  OF  THE  INFLUENCE  OF 
BLEED  AREA  ON  AERODYNAMIC  GROUND- 
INTERFERENCE  PHENOMENA,  byT.  Kubota. 
Rept.  on  Contract  N123(60530)1451QA.   3i  Mar  59, 
98p.  9  refs.  Technical  rept.  115  (114-9-1); 
N0TS-TP2324;  NAVORD  rept.  6592. 
Order  from  LC  mi$5.40,  ph$15.30  PB  144  985 

A  theoretical  analysis  is  carried  out  to  determine  the 
effects  of  bleed  area  on  the  ground  interference  of 
high-speed  test  sleds .  At  subsonic  speeds  a  method 
is  presented  for  estimating^e  bleed  area  effect  of  a 
lifting  surface  in  an  infinitely  deep  channel.  For 
slender  bodies  an  estimation  of  the  bleed  area  effect 
is  obtained  by  considering  the  two-dimensional  flow 
in  a  transverse  plane.  At  transonic  speeds  the 
transonic  slender  wing  theory  is  extended  to  the  case 
of  ground  interference,  and  the  problem  is  reduced  to 
that  of  finding  a  two-demensional  incompressible  flow 
in  a  transverse  plane  and  an  axisymmetric  transonic 
flow  around  an  equivalent  body  of  revolution .  Finally , 
at  supersonic  speeds  the  ground  interference  effects 
on  slender  bodies  of  revolution  are  analyzed  by  the 
method  of  Laplace  transformation .  (Author) 


Aeroelastic  and  Structures  Research  Lab. ,  Mass. 

Inst,  of  Tech.,  Cambridge. 

AN  EXPLORATORY  INVESTIGATION  OF  SOME 
AERODYNAMIC  HEATING  EFFECTS  ON  FLUTTER, 
by  Sidney  I.  Gravitz.  Rept.  on  Contract  AF  49(638)219 
Sep  58,  94p.  34  refs  .  ASRL  Technical  note  74-1; 
AFOSR-TN-58-972;  AD-205  600. 
Order  from  LC  mi$5.40,  ph$15.30  PB  138  125 

An  experimental  and  theoretical  investigation  is  made 
of  the  effects  of  rapid  change  in  Mach  number  on  the 
flutter  characteristics  of  supersonic  wings;  and  the 
feasibility  of  utilizing  a  heated  model  in  a  low  stag- 
nation temperature  wind  tunnel  to  observe  aerody- 
namic heating  effects  is  studied. 


Aeroelastic  and  Structures  Research  Lab.  ,  Mass. 

Inst,  of  Tech.  ,  Cambridge. 
MEASUREMENT  OF  PRESSURE  DISTRIBUTIONS  ON 
AN  OSCILLATING  WEDGE  IN  SUPERSCNIC  FLOW, 
by  John  R.  Martuccelli.   Rept.  on  Contract  NOas- 58- 
313-d.  Oct  58.  43p.  7  refs.  Technical  rept.  71-2; 
NAVAER-5151;  AD-210  874. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  950 

A  series  of  pressure  distributions  over  a  wedge  os- 
cillating in  pitch  in  a  two-dimensional  supersonic 
flow  are  presented  for  rwo  Mach  numbers,  two  sur- 
face angles,  and  three  amplitudes  of  oscillation.  In 
general  the  pressure  amplitudes  lie  on  or  slightly 
above  those  predicted  by  linearized  theory,  while  the 
phase  angles  are  much  lower  than  the  theoretical 
values.  A  theoretical  investigation,  confirmed  by  a 
limited  amount  of  experimental  evidence,  is  also 
presented  to  show  that  flow  discontinuities  may  be 
causing  significant  errors  in  the  pressure  measure- 
">ent8.  (Author) 


Aerophysics  Development  Corp.  ,   Santa  [Barbara] 

Calif. 
AN  ACCOUNT  OF   RESEARCH  INFORMATION 
PERTAINING  TO  AERODYNAMIC  HEATING  OF 
AIRFRAME  BIBLIOGRAPHY.    PART  II.    VOLUME  3. 
CONFIGURATIONS,   by  John  F.  Brahtz  and  Allan  Dean. 
Rept.  on  Contract  AF  33(616)2328.    Mar  55.   81p. 
297  refs.    WADC  Technical  rept.  55-99;  Pt.  2,  vol.  3; 
AD-74  499. 
Order  from  LC  miK  80,  ph$13.  80  PB  145  065 

Contents: 

Types  of  construction 

Exposed  components 

Airfoils  (wings,  fins  and  stabilizers,  control 

surfaces)  ^ 

Fuselage 

Nose  cone 

Radomes 

Canopies  and  astro-domes 
Cooling  (and  heating)  systems  for  exposed  components 

Convection  cooling 

Transpiration  (sweat)  and  film  cooling 

Ablation  (melting  surface)  cooling 
Joints 

Welds 

Riveted  joints 

Brazed  joints 

Adhesive  bonded  joints 

Surface  to  surface  joints 


Airesearch  Mfg.  Co. ,  Phoenix,  Ariz. 
AERODYNAMIC  CRITERIA  FOR  OPTIMUM  DESIGN 
OF  MIXED-FLOW  IMPELLERS:   EXPERIMENTAL 
RESULTS  FOR  IMPELLERS  I  AND  IB,  by 
J.  L.  EXissourd,  N.  Van  Le,  and  D.  E.  Lewis.    Rept. 
on  Research  on  Mixed-Flow  Compressors  for  Small 
Turbomachinery  Application,  Contract  AF  * 

33(616)2940.   July  58,   152p.    13  refs.    Rept.  no.  GT- 
5944- R;  WADC  Technical  note  58-88. 
Order  from  LC  mi  $7.  50,  ph$24.  30  PB  144  669 

This  technical  note  reports  the  experimental  results 
obtained  on  the  p>erformance  of  two  mixed- flow  im- 
pellers, designated  as  I  and  IB.    These  impellers  are 
two  of  a  series  designed  to  provide  information  in 
formulating  criteria  for  the  aerodynamic  designs  of 
such  compressors.    Impellers  1  and  IB  represent  com- 
pressor compKxients  aimed  at  a  5:1  pressure  ratio 
and  afjproximately  400  lb  per  min  flow  capacity.    They 
are  identical  in  meridonal  shape,  have  identical  inlet 
and  exit  conditions,  have  "medium -loaded"  blades, 

and  differ  only  in  their  respective  blade  shapes.    The 
blade  shap>e  is  such  that  the  loading  distribution  is 
different.  Impeller  IB  having  a  more  highly  loaded 
inducer.    Each  impeller,  coupled  with  a  vaneless 
diffuser,  was  tested  extensively.    Recorded  test  infor- 
mation includes  over-all  compressor  calibration,  im- 
peller inlet  survey  data  of  total  and  static  pressure, 
exit  survey  data  oif  yaw  angle,  total  pressures  and 
temperatures  at  several  p>eripheral  positions,  and 
shroud  static  pressures.    The  results  indicate  that 
little  performance  difference  is  detectable  between  the 
two  impellers  under  all  operating  conditions.    A  dis- 
cussion is  presented  of  the  performance  results  at 
conditions  of  subsonic,  transonic,  and  supersonic  flow 
relative  to  the  inducer.   (Author) 
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Applied  Physics  Lab.  ,  Johns  Hopkins  U.  ,  Silver 

Spring,   Md. 
INSTRUMENTATION  FOR  THE  5- IN.   HYPERSONIC 
WIND  TUNNEL  AT  FOREjT  GROVE  STATION,  by 
C.   T.  Holliday.   Rept.  on  CJontract  NOrd-7386. 
1  Oct  49,  50p.  CM-576. 
Order  from  LC  mi$3.  30.  p|i$7.  80  PB  145  446 

The  requirements  for  satisfactory  instrumentation  of 
the  blow-down  type  of  wind  tunnel  differ  somewhat 
from  the  requirements  of  tike  more  conventional  type 
of  wind  tunnel  that  is  designed  for  continuous  opera- 
lion.    Since  static  temperat^es  and  pressures  are 
very  high  and  the  time  of  si|ipersonic  flow  is  short  the 
wind  tunnel  must  be  operated  safely  and  automati- 
cally, and  all  data  recordiijg  instruments  must  be 
automate  in  operation  and  have  a  sufficiently  high 
frequency  response  to  accujrately  record  all  signifi- 
cant information.    This  repjort  describes  briefly  the 
instrumentation  of  the  five-iinch  hypersonic  wind 
tunnel  at  the  Forest  Grove  Station  (near  Silver  Spring, 
Maryland)  of  the  Applied  Physics  Laboratory,  The 
Johns  Hopkins  University. 


Cornell  Aeronautical  Lab,  ,  Inc.,  Buffalo,  N.  Y. 
ENGINEERING  DESIGN  OF  A  WAVE  SUPERHEATER 
FACILITY  FOR  HYPERSONIC  RESEARCH  AND 
DEVELOPMENT,  by  J.  E.  Carpenter.  Rept.  on  Con- 
tract AF  18(603)141.  Feb  59,  332p.  U  ref s .  Rept. 
no.  AD-1118-A-2;  AFOSR-TN-59-108;  AD-210  224. 
Order  from  LC  mi$11.10,  |)h$51.60  PB  145  085 

The  engineering  problems  Associated  with  the  devel- 
opment of  the  9000OR.   Wavfe  Superheater  are  pre- 
sented in  considerable  detail.   IiKluded  are  the  ap- 
proaches that  were  pursued  to  attain  a  sound  solution 
and  the  reasons  for  selectiilg  the  final  engineering 
configurations  .  The  major  portion  of  the  report  is 
concerned  with  equipment  selection  and  the  back- 
ground of  engineering  infortnation  required  to  per- 
form the  selection.  Several  Appendices  are  included 
which  report  in  detail  the  results  of  various  analyti- 
cal and  experimental  studiejs  .  Specifications  for  the 
major  items  of  purchased  equipment  are  also 
included.  (Author) 


Cornell  Aeronautical  Lab. |,   Inc..   Buffalo,   N.   Y. 
MODIFICATIONS  OF  THE  BASIC  SHOCK  TUBE  TO 
IMPROVE  ITS  PERFORMANCE,  by  Anthony  L.   Russo 
and  A.  Hertzberg.    Rept.   o«  Coilraci  AF  18(603)10. 
Aug  58,  50p.    11  ref s.    Rep«.  no.  AD-1052-A-7; 
AFOSR-TN-58-716;  AD-16J251. 
Order  from  LC  mi$3.  30,  pl^$7.  80  PB  144  524 

Basic  modifications  are  considered  which  would  im- 
prove the  performance  erf  siock  tubes  in  producing 
higher  shock  strengths  and  extend  the  use  of  hydrogen 
in  generating  strong  shock  waves  in  air.    These  modi- 
fications are  the  double-diaphragm  driver  with  mona- 
tomic  buffer  gases  and  an  area  contraction  at  the 
diaphragm  station.    The  results  of  this  investigation 
indicate  that  the  use  of  a  shock  tube  with  an  area  con- 
traction and  the  proper  moriatomic  buffer  gas  will 
permit  the  generation  of  stifong  shock  waves,  using 
cold  hydrogen  as  a  driver  g)as,  with  overall  pressure 
ratios  comparable  to  those  required  for  combustion 
drivers.    It  is  also  shown  tl)at,   by  using  a  buffer  gas 


with  the  proper  atomic  weight,  the  downstream  dia- 
phragm pressure  ratio  may  be  controlled  to  minimize 
the  mass  d  the  downstream  diaphragm. 


Cornell  Aeronautical  Lab.  ,  Inc.  ,  Buffalo,  N.   Y. 
STUDIES  OF  CHEMICAL  NON EQUILIBRIUM  IN 
HYPERSONIC  NOZZLE  FLOWS,  by  J.  Gordon  Hall 
and  Anthony  L.   Russo.   Rept.  on  Contract 
AF  18(603)141.  Nov  59,  62p.   20  refs.   Rept.   no. 
AD-1118-A-6;  AFOSR-TN-59-1090. 
Order  from  LC  nru$a  90,  ph$10.  80  PB  144  945 

Analyses  have  been  made  of  chemical  nonequilibrium 
effects  in  pseudo- one-dimensional  nozzle  flows  where 
the  working  fluid  is  a  mixture  of  a  dissociating  spe- 
cies and  inert  diluent.    Numerical  examples  com- 
puted on  a  high-speed  digital  machine  are  given  for 
the  critical  flow  of  pure  oxygen  at  a  reservoir  tem- 
perature of  5900°K  over  a  wide  range  of  reservoir 
pressures.    From  the  examples  discussed  it  appears 
that  high  reservoir  pressures  are  essential  to  avoid 
significant  nonequilibrium  effects  in  hypersonic  wind 
tunnel  test  flows  of  air  and  in  rocket  nozzle  flows 
employing  hydrogen-like  propellants.   For  the  rocket 
nozzle,  the  net  effect  erf  nonequilibrium  is  to  make 
the  specific  impulse  for  infinite  expansion  ratio  only 
weakly  dependent  on  chamber  pressure  for  a  given 
chamber  temperature. 


Institute  for  Fluid  Dynamics  and  Applied 
Mathematics,  U.  of  Maryland.  College  Park. 
CALCULATION  OF  THE  CROSS-STREAM  WAVE 
LENGTH  OF  THE  THREE-DIMENSIONAL  TRAN- 
SITION PATTERN  IN  THE  BOUNDARY  LAYER 
ALONG  A  FLAT  PLATE,  by  John  R.  Weske.   Rept. 
on  Contract  AF  18(600)893.   Nov  58.  30p.  10  refs. 
Technical  note  BN-150;  AFOSR-TN-58-864; 
AD- 203  671. 
Order  from  LC  mi$2.70,  ph$4.80  PB  137  785 

Observed  three-dimensional  transition  motions  in  the 
boundary  layer  showing  a  pronounced  pattern  recur- 
ring periodically  across  the  stream  are  analyzed 
under  the  assumption  that  secondary  vonicity  is  a 
controlling  factor  and  that  viscous  effects  are  of 
minor  consequence.  An  optimum  cross-stream  wave 
length  was  computed  which  is  numerically  in  agree- 
ment with  experimental  observations  .  The  results  of 
the  computation  point  to  the  emergence  of  composite 
periodic  vonex  configurations  .  (Author) 


Institute  for  System  Research  U.   of  Chicago,  111. 
AERODYNAMIC  STUDIES:   THE  FORCES  ACTING 
ON  AN  AIR  VEHICLE:  A  REVIEW  OF  THE  LIT- 
ERATURE (PART  23]  by  M.   Z.   Krzywoblocki.  Rept. 
on  Scientific  and  Engineering  Research  Investigations 
in  Flight  Dynamics,   Contract  AF  33(616)5689. 
Dec  59,  345p.  2183  refs.  WADC  Technical  note 
56-360,  Part  23;  AD- 161  021. 
Order  from  OTS  $5.  00  PB  16^1  442 

The  work  is  an  annotated  bibliography  of  the  scien- 
tific literature  pertaining  to  methods  of  calculating 
the  aerodynamic  forces  acting  on  an  air  vehicle  in 
flight.    The  present  segment  of  the  work  includes  ma- 
terial reviewed  by  the  author  in  the  period  July- 
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Sep  57.    The  more  interesting  p>apers  and  reports 
(from  the  viewpoint  of  the  aerodynamic ist)  are  dis- 
cussed briefly;  others  are  listed  without  comment. 
(Author)  (See  also  PB  161  140) 


Institute  erf  Engineering  Research,  U.  dt 

California,  Berkeley. 
SLIP  FLOW  OVER  A  SHORT  FLAT  PLATE,  bv 
J.  A.  Laurnnann.    Doctoral  thesis.   Technical  rept. 
on  Contract  Nonr-222(45).    26  Dec  57,  37p.    9  refs. 
HE-150-152;  Series  no.  20,  issue  no.   116; 
AD- 155  324. 
Order  from  LC  mi  $3.  00,   ph  $6.  30  PB  138  005 

Solutions  of  the  compressible  flow  Navler-Stokes 
equations  have  been  obtained  for  the  problem  at  slip 
flow  over  a  short  flat  plate  at  zero  angle  erf  attack 
by  linearization  for  small  values  erf  the  ratio  of  the 
plate  length  to  the  mean  free  path  of  the  gas.    A 
closed  form  solution  was  found  possible  in  the  in- 
compressible case;  in  the  compressible  case  a 
general  discussion  has  been  given  in  terms  erf  split- 
ting of  the  solution  into  transverse  and  longitudinal 
waves.    It  was  found  that  the  effect  of  viscous  terms 
cf  order  higher  than  boundary  layer  theory  extends 
over  distance^  at  the  leading  and  trailing  edges  of 
the  order  of  jr   ,   and  thus  in  many  practical  cases 
of  interest  are  n^igible.    (Author) 


Laboratorio  di  Meccanica  Applicata  del 

Politecnico  di  Torino  (Italy). 
THE  DISSOCIATION  OF  A  PURE  DIATOMIC  GAS 
IN  A  LAMINAR  BOUNDARY  LAYER  ON  AN 
ADIABATIC  FLAT  PLATE,  by  Gianni  Jarre. 
Technical  nae  10  on  Contract  AF  61(514)1124, 
Sep  58.    22p.    4  refs.    AFOSR-TN-58-944; 
AD- 205  082. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  138  057 

The  present  paper  deals  with  the  problem  erf  the 
dissociation,  produced  by  the  friction  heating,  in  a 
pure  diatomic  gas  in  a  laminar  boundary  layer  on  an 
adiabatic  flat  plate  at  hypersonic  Mach  numbers. 
Two  different  and  simplified  methods  are  applied 
and  give  almost  the  same  numerical  laws  describing 
the  temperature-decay  at  the  wall  at  the  approaching 
of  the  chemical  equilibrium  state.    Two  numerical 
ocamples  show  that  the  considered  case  of  dissocia- 
tion is  a  very  slow  process.    (Author) 


Massachusetts  Inst,  of  Tech..  Cambridge. 
GAS  DYNAMICS  OF  FREE  MOLECULE  FLOW,  by 
AlarToomre.   Rept.  on  Contract  AF  49(638)207. 
Mar  58,  41p.  10  refs.  Fluid  Dynamics  Research 
Group  rept.  no.  58-2;  AFOSR  Technical  note  no. 
58-787;  AD-202  114. 
Order  from  LC  mi$3.30,  ph$7.80  PB  144  982 

The  influence  of  a  solid  object  upon  the  velocity  distri- 
bution of  gas  atoms  in  free  molecule  flow  is  studied. 
A  concept  of  shadow  flow  makes  it  possible  to  consider 
two  distinct  velocity  categories,  and  In  principle  facil- 
itates the  calculation  of  the  velocity  distribution  func- 
tion at  any  point  in  space.  The  Interaction  with  the 
surface  is  considered  in  detail.  The  cosine  depend- 


ence of  diffuse  reflection,  in  particular,  is  shown  to 
be  useful.  (Author) 


National  Research  Labs.  ,  Ottawa  (Canada). 
HALF -MODEL  MEASUREMENTS  OF  LONGITUDI- 
NAL FORCE  AND  MOMENT  CHARACTERISTICS 
OF  AGARD  MODEL    B*  AT  SUBSONIC  AND  SUPER 
SONIC  SPEEDS,   by  J.  G.  Laberge.    Dec  59,   30p. 
5  refs.    Aeronautical  rept.  LR-267. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  144  884 

This  report  presents  longitudinal  force  and  moment 
characteristics  of  AGARD  model  'B'  as  measured  on 
a  half  model  in  the  N.  A.  E.   30-inch  x  16- inch  high 
speed  wind  tunnel,  over  a  Mach  number  range  from 
0.  375  to  2.  03.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake.  Calif 
PRESSURE  AND  WAVE  DRAG  COEFFICIENTS  FOR 
HEMISPHERES.    HEMISPHERE -CONES  AND 
HEMISPHERE- OGIVES,  by  Jerome  R.  Katz. 
21  Mar  58.   23p.    13  refs.    NOTS-1947;  NAVORD  rept. 
5849;  AD- 159  801. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  144  989 

Experimental  pressure  and  wave  drag  coefficients  for 
hemispheres,  hemisphere -cones,  and  hemisphere- 
ogives  were  compiled  and  compared  with  modified 
Newtonian  theory  for  a  wide  range  of  Mach  numbers. 
(Author) 


Naval  Weapons  Lab. .   Dahlgren,   Va. 
TRANSONIC  FLOWS  PAST  BLUNT  BODIES  OF 
REVOLUTION  WITH  DETACHED  SHOCK  WAVES* 
by  E.  W.  Schwiderski.    2  Dec  59,  63p.    16  refs. 
NWL  Rept.  no.   1673. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  153 

An  investigation  of  the  intrinsic  analytic  properties 
of  the  quasi -linear  mixed  flow  yields  a  flow  model 
which  contradicts  the  common  well-known  flow  pat- 
tern in  some  fundamental  points.    Basically  new  con- 
cepts are  formed  which  consider  the  whole  transonic 
flow  as  an  entirety.    Based  on  the  new  flow  model  a 
numerical  method  is  developed  which  constructs 
regular  analytic  transonic  flow  elements  as  an  en- 
tirety.   The  method  is  founded  upon  generalized  grid 
schemes  and  finite  differences  which  were  introduced 
in  NWL  Report  No.   1672.    The  principal  ideas  of 
this  method  will  be  used  for  the  construction  of  the 
final  solution  to  the  shock  wave  problem  in  a  future 
report.    The  described  method  is  programmed  for 
NORC.    The  complete  program  and  numerous  samples 
of  transonic  flow  elements  will  be  given  in  another 
NWL  Report.    In  this  report  only  one  example  is 
discussed  In  detail. 


Rensselaer  Polytechnic  Inst. ,  Troy    N    Y 
SIMPLE  SHEAR  FLOW  PAST  A  FLAT  PLATE  IN 
AN  INCOMPRESSIBLE  FLUID  OF  SMALL  VIS- 
COSITY, by  Ting  Yi  Li.    Rept.  on  Contract  AF 
18(600)1591.    July  58,  47p.    15  refs.    TR  AE  5813; 
AFOSR-TN-[58]-718;  AD- 162  253. 
Order  from  LC  mi  $3.  30,  ph$7.  80  PB  137  905 
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We  shall  consider  the  sinriple  shear  flow  past  a  flat 
plate  in  an  incompressible  fluid  of  small  viscosity. 
This  problem  has  been  discussed  in  a  number  d 
recent  articles  by  the  present  writer.   However,  in 
these  articles  the  present  writer  did  not  expand  his 
viewpoints  fully  mainly  because  at  the  limitation  of 
these  articles'  length,  and  consequently  there  exist 
a  number  of  obscure  points  which  call  for  further 
discussion.    In  the  present  report,  therefore,  the 
author  shall  attempt  to  brjng  forth  a  mere  complete 
account  of  his  solution. 


Rosemount  Aeronautical  Labs.  ,  U.  of  Minnesota, 

Minneapolis. 
A  TECHNIQUE  FOR  EXPERIMENTAL  INVESTIGA- 
TION OF  HEAT  TRANSFER   FRCM  A  SURFACE 
IN  SUPERSONIC  FLOW  AT  LARGE  SURFACE-TO- 
FREE-STREAM  TEMPERATURE  RATIOS,   by 
W.  S.  Bradfield,  A.  R.  Hainson  and  others.   Rapt,  on 
Contract  AF  18(603)16.   Juie  58,   31p.   5  refs.   Re- 
search rept.   no.    150;  AFOSR-TR-58-64;  AD- 158 252. 
Order  from  LC  mi$3.00,  i^$6.  30  PB  144  952 

A  description  is  given  of  afi  experimental  technique 
for  studying  heat  transfer  at  high  temperatures.  The 
direction  of  heat  flux  is  fr()m  the  surface  to  the 
boundary  layer.  Preliminary  values  of  local  convec- 
tive  and  radiative  heat  traiisfer  are  reported.    Some 
data  are  given  on  the  deter'^oration  of  grjphite  sur- 
faces coated  with  silicon  nitride  and  silicon  carliide. 
(Author) 


Technische  Hochschule,  Munich  (West  Germany). 
RIEMANN'S  PROBLEM  FOR  A  LAVAL-NOZZLE. 
L   HYDRAULIC  APPROXIMATION,  by  Rudolf  Sch4'tz. 
Technical  note  no.  9  on  Contract  AF  61(514)1080. 
12  Aug  59,   23p.    5  refs.    AFOSR-TN-59-709. 
Order  from  LC  mi$2.  70,   ^%4.  80  PB  145  296 

TTiis  report  discusses  hydraulic  approximation  of 
RIEMANN's  problem,  i.  e. ,   the  d«ermination  of 
flow  arising  from  discontinuous  initial  pressure 
distribution,  for  LAVAL  nqzzles,  presenting  a  de- 
tailed analysis  of  numerical  features  c£  difference 
methods  employed.    (Author) 


Hydrod)<namics,  Hydravlics,  and  Hydrostatics 


Air  Force  Cambridge  Res^earch  Center,   Bedford, 

Mass. 
A  RELATIVISTIC  TREATMENT  OF  STRONG 
SHOCK  WAVES  IN  A  CLASSICAL  GAS,   by  Arnola 
W.  Guess.    Dec  59,  40p.   li  refs.    GRD  Research 
Notes  no.   27;  AFCRC-TN-i9-642. 
Order  from  OTS  $1.  00  PB  161  430 

The  relativistic  Rankine-Hiigoniot  conditions  of  Taub 
are  extended  to  include  radiation  pressure  and  energy 
density.    The  equations  are  specialized  to  the  case  of 
a  classical  gas  in  front  of  t^e  shock  (neglect  erf  pres- 


sure and  internal  energy  compared  to  rest  mass 
energy  density)  and  found  to  give  strong  shocks. 
Solutions  are  obtained  separately  for  the  cases  of  a 
pure  material  gas  and  a  pure  radiation  gas  behind  the 
shock. 


Experimental  Towing  Tank,  Stevens  Inst,  of  Tech., 

Hoboken,  N.J. 
AN  EXPERIMENTAL  STUDY  OF  THE  EFFECT  OP 
EXTREME  VARIATIONS  IN  PROPORTIONS  AND 
FORM  ON  SHIP  MODEL  BEHAVIOR  IN  WAVES,  by 
Edward  Numata  and  Edward  V.  Lewis  .  Rept.  on  Con- 
tract Nonr-263(10).  Dec  57,  55p.  10  refs.  Rept,  no. 
643;  AD- 154  980. 
Order  from  LC  mi$3.60,  ph$9.30         PB  138  220 

Results  are  presented  of  tests  in  regular  and  irregular 
waves  of  five  models  varying  widely  in  form  and  pro- 
portions .  Comp>arisions  are  given  both  among  these 
models  and  with  models  tested  in  connection  with 
other  projects  .  It  is   shown  that  a  low  displacement- 
length  ratio  is  a  distinct  advantage  for  reducing  ampli- 
tudes of  nx>tions  and,  hence,  for  increasing  speed  at 
sea  provided  freeboard  is  adequate.   The  good  sea 
performance  of  cenain  small  craft  with  high  displace- 
ment-length ratios  apipears  to  result  mainly  from 
ample  free-board  and,  to  a  lesser  extent,  their  V- 
form  sections  .  It  is  shown  that  a  good  estimate  of 
comparative  performance  of  models  of  different  fonn 
and  proportions  in  irregular  head  seas  can  be  obtained 
by  suitable  non-dimensional  plots  of  motion  amplitudes 
in  regular  waves  of  various  lengths  . 


Hydrodynamics  Lab. ,  Calif.  Inst,  of  Tech. , 

Pasadena. 
MODIFICATION  AND  FLOW  CALIBRATION  OF 
TEST  SECTION  OF  HIGH-SPEED  WATER  TUNNEL, 
by  Robert  W.  Kermeen.    Summary  rept.  on  Task  4, 
Contract  NOrd- 16200.    Dec  58,   7p.    3  refs.    Rept. 
no.   E-73-10;  AD-210  194. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  145  273 

The  test  section  of  the  High-Speed  Water  Tunnel 
(Trans.  ASME,  vo/,  70,   no.   5,  p.   437-457,  July  48) 
was  modified  in  preparation  for  experiments  on  the 
force  and  cavitation  characteristics  of  torpedo  fins 
and  control  surfaces  mounted  on  a  reflection  plane. 
The  modificaticm  involved  installing  a  reflection  plane 
in  the  14-inch  diameter  working  section  of  the  tunnel. 
The  reflection  plane  is  described  and  the  results  of 
flow  calibrations  of  the  tunnel  test  section  with  the 
reflection  plane  installed  are  given.    (Author) 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics,  U.  of  Maryland,   College  Park. 

ON  THE  ORIGIN  AND  MECHANISM  OF  VORTEX 

MOTION  AT  THE  INLET  OF  INTAKES  PLACED 

NEAR  A  FLAT  SURFACE,  by  J.  R.   Weske.    Rept. 

on  Contract  AF  18(600)893.    Nov  58,  27p.    4  refs. 

Technical  note  BN-152;  AFOSR-TN-58-863; 

AD- 203  672; 

Order  from  LC  mi $2.  70,  ph$4.  80  PB  137  784 

Occurrence  of  vortex  moticm  at  the  inlet  of  intakes 
is  traced  to  th^  effect  of  the  free  flow  upon  the  motion 
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in  the  boundary  layer  along  the  plate  and  to  the 
•generations  of  secondary  vorticity.    The  flow  is  in- 
vestigated experimentaUy  and  by  preliminary  theo- 
retical analysis.    (Author) 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
A  SOLUTION  OF  THE  EQUATIONS  OF   STATISTI- 
CAL MECHANICS,   by  Robert  M.  Lewis.    Rept.  on 
Contract  AF  49(638)341.    Nov  59,   23p.   5  refs.    Re- 
search rept.  HT-3;  AFOSR-TN-59-1216. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  970 

The  solution  of  the  initial  value  problem  for 
Bogoliubov's  functional  differential  equation  of  non- 
equilibrium  statistical  mechanics  is  obtained.    This 
solution  is  then  expanded  in  an  infinite  power  series 
in  the  density  which  has  the  advantage  that  the  cal- 
culation of  the  leading  terms  requires  the  solution  of 
s-body  problems  only  for  small  values  of  s.    A 
derivation  of  the  equilibrium  equation  by  reduction 
from  the  non- equilibrium  equation  is  included. 
(Author) 


Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
THE  ADDED  MASSES  OF  PROLATE  SPHEROIDS 
ACCELERATING  UNDER  A   FREE  SURFACE,  by 
M.  R.  Bottaccini.    Rept.  on  Contract  Nonr- 161 1(01). 
jan59,  54p.   17  refs. 
Order  from  LC  mi$3.  60,   ph$9.  30  PB  144  680 

In  this  study  we  shall  concern  ourselves  with  the  re- 
sistance of  a  fluid  (treated  as  inviscid)  to  the  accel- 
eration of  a  wholly  submerged  body  moving  in  the 
presence  of  a  free  surface.    Specifically  it  is  our  aim 
to  obtain  usable  expressions  for  those  hydrodynamic 
force  and  moment  components  which  tend  to  vanish 
whenever  the  acceleration  of  the  submerged  solid  goes 
to  zero. 


James  Forrestal  Research  Center,  Princeton,  N.  J. 
DETERMINATION  OF  TURBULENCE  CHARACTER- 
ISTICS OF  SOLID  PARTICLES  IN  A  TWO- PHASE 
STREAM  BY  OPTICAL  AUTO-CORRELATION,  by 
S.  L.  Soo,  C.  L.  Tien,  and  V.   Kadambi.   Rept.  on 
Project  Squid,  Contract  Nonr- 1858(25).  Oct  58,   17p. 
5  refs.  Technical  rept.  PR- 84- P. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  723 

Application  of  c^tical  auto-correlation  techniques 
enables  determination  of  Lagrangian  correlation, 
scale  and  irtensity  of  turbulent  motion  of  solid  par- 
ticles in  a  two-phase  stream.    This  method  allows 
measurement  of  both  longitudinal  and  transverse 
correlations.  (Author) 


Technion  Research  and  Development  Foundation, 

Ltd.  (Israel). 

RESEARCH  ON  CROSS- STRESSES  IN  THE  FLOW 
OF  LIQUIDS,   by  Markus  Reiner.    Technical  rept.  for 
1  Oct  57-30  Sep  58  on  Contract  AF  61(052)10.    [1959] 
27p.  12  refs.    AFOSR-TN-59-37;  AD- 209  209. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  145  168 

Part  I.    An  instrument  is  described  which  works  as  a 


centripetal  vacuum  pump.    It  consists  of  two  circular 
metal  plates,  one  stationary,   the  other  rotating  oppo- 
site it.    The  stator  has  an  opening  in  the  centre.    TTie 
rotor  can  be  freely  displaced  along  the  axis  erf  rota- 
tion.   By  centripetal  pumping  action  it  is  kept  floating 
on  an  air  cushion  of  thickness  D.    The  relation  be- 
tween D  and  the  speed  of  rotation  was  determined  for 
different  weights  erf  the  rotor  to  be  supported.    The 
results  are  interpreted  on  the  basis  erf  Maxwell's 
theory  of  the  elastico-viscosity  of  air.    Part  II.    An 
instrument  is  described  which  works  as  a  centripetal 
pressure  pump  with  incompressible  liquids.    (Author) 


METALLURGY 


Armour  Research  Foundation,  Chicago,  111. 
DEVELOPMENT  OF  A  METHOD  TO  IMPROVE 
CASTINGS  BY  PRESS  FORGING,   by  Andrew  H. 
Murphy  and  Lyle  L.  Clark.    Rept.  for  June  55- Dec  56 
on  Contract  AF  33(600)30159.    Mar  57,   217p.   12  refs. 
AD-140  817. 
Order  from  LC  mi$9.  60,  ph$33.  30  PB  145  245 

The  effect  erf  various  press -forging  and  heat-treating 
conditions  on  the  mechanical  properties  of  Al,   Mg, 
and  Ti  alloy  castings  was  investigated.    Optimum 
forging  conditions  (percent  deformation,  forging  tem- 
perature, and  heat-treatment  prior  to  or  after  forg- 
ing) were  determined  for  a  series  of  cast  test  bars  of 
Al  alloys  220  and  356,  Mg  alloy  AZ92,  and  Ti-6A1-4V 
The  feasibility  erf  utilizing  a  die  block  of  cast  Be-Cu 
alloy  was  demonstrated  by  press  forging  (to  finished 
size  and  shape)  100  aircraft  elevator  control  levers 
from  Mg  alloy  castings;  negligible  die  wear  was  ob- 
served.   The  improvement  in  the  properties  obtained 
by  press  forming  Al  356  castings  can  be  duplicated  by 
increasing  the  normal  aging  time  for  this  material. 
Mg  AZ92  castings  showed  a  marked  improvement  in 
physical  properties  when  press  forged  with  a  20% 
deformation.    The  increase  in  the  strength  of  Al  220 
press  forged  castings  was  proportional  to  the  forging 
deformation.    Ti-6A1-4V  castings  showed  a  very 
slight  improvement  in  strength  when  subjected  to 
press  forging.    The  improvement  imparted  to  produc- 
tion press-forged  castings  can  be  predicted  by  press 
forging  cast  test  bars  of  the  same  alloy.    (Portions  of 
this  report  are  illegible) 


Massachusetts  Inst,  of  Tech.  ,   Cambridge. 
ON  THE  AGING  BEHAVIOR  OF  THE  ALLOY 
Ti-6A1-4V,   by  J.  M.  Dupouy,   M.  B.  Bever,  and 
B.  L.  Averbach.    Technical  rept.  no.  2  on  Physical 
Metallurgy  of  Titanium  Alloys,   Contract  Nonr- 
1841(02).    31  Mar  59,   23p.    15  refs. 
Order  from  LC  mi$2.  20,  phM-  80  PB  144  956 

The  effects  of  aging  in  the  temperature  range 
800-1  lOO^F  (427-593^0  on  the  mechanical  properties 
erf  the  alloy  Ti-6A1-4V  were  investigated.    The  amount 
of  beta  phase  was  measured  as  a  function  of  aging 
time  using  an  x-ray  technique  which  employed  a 
scintillation  counter  and  a  pulse-height  analyzer. 
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Northwestern  Technological  Inst.  ,   Evanston,   HI. 
AN  ACOUSTICAL  STUDY  OF  LOW -TEMPERATURE 
AGE-HARDENING  AFTER  REVERSION  IN  Ai  - 
6  at. %  Ag,  by  Herbert  Herman  and  Morris  E.   Fine, 
3  Dec  58,   19p.  25  refs.  A$OSR-TN-58-1025; 
AD-  162  292. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  941 

A  study  was  conducted  to  c^termine  the  kinetics  of 
re- aging  after  reversion  iit  single  crystals  and  to  de- 
termine the  niechanism  of  growth  of  Guinier-Preston 
zones.  Two  Al-6  ai-%  Ag  jingle  crystals,  about  1.  3 
by  0.05  in.   in  size,  were  ^rown  using  a  modified 
Bridgeman  technique  from  Sngots.   The  specimens 
were  homogenized  for  1  mt)  in  a  550*^  C  salt  bath.   For 
solution  treatment,  the  sp^imen  was  contained  in  a 
sealed  and  weighted  pyrex  jampule  evacuated  to  10*6 
mm  of  Hg  which  was  suspe|ided  by  a  wire  in  a  vertical 
furnace.    For  the  quench,  (he  wire  was  cut,  allowing 
the  ampule  to  drop  into  25^  water.    Aging  to  the  fully 
hardened  state  was  attained  by  a  42-hr  treatment  at 
lOO'^.   Reversion  was  accomplished  by  heating  for 
15  min  at  220OC.    Plots  we<-e  made  for  the  fractional 
change  of  the  resonant  frequency  from  the  initial  read- 
ing to  time  t  for  re-aging  gfter  reversion  at  50O,  70°, 
and  lOCPC.  The  re-aging  reactions  at  70*^  and  lOO^C 
were  completed  while  the  3CPC  re- aging  curve  was 
60%  complete  after  160  hr.    Young's  modulus  de- 
creased during  concentration  of  Ag  atoms  into  zones, 
the  rate  decreasing  with  infcreasing  aging  time.    Zone 
formation  occurred  while  the  specimens  were  being 
warmed  to  the  re-aging  ter^perature.  The  decrease  in 
modulus  for  the  completed  re- aging  reactor  was  2  of 
3%.   The  total  change  from  |l/2  hr  to  completion  was 
less  for  direct  aging  than  f^r  re-aging  after  revision. 
Curves  obtained  for  a  crystal  re-aged  for  2  hr  at70OC 
and  dropped  to  50<<^  were  extrapolated  to  2.  5  hr  and 
indicated  a  10^2  Kcal/nvoL activation  energy. 


Watertown  Arsenal  Labs.  ,  Mass. 
CHROMIUM  PLATING  ON  TITANIUM  ALLOYS,  by 
Charles  Levy.   Nov  59,  22i).    12  refs.  WAL  TR  405/1. 
Order  from  LC  mi$2.  70,  phH  80  PB  144  877 

Methods  for  plating  on  titanium,   reported  in  the  lit- 
erature,  have  been  investigated  and  evaluated. 
Average  adhesion  values  ranged  from  572  to  5785  psi 
for  the  various  methods.    Acid  immersion  zinc  de- 
IX)sits  which  offer  promise!  of  conditioning  titanium 
surfaces  for  electroplating!  were  developed  in  labora- 
tory exjjerimentation.  More  research  is  needed  to 
achieve  adhesion  of  chrom  um  plate  to  titanium  com- 


parable to  that  obtained  on 
order  of  40,000  psi. 


steel,  which  is  of  the 


Wisconsin  U.,  Madison. 
SUMMARY  DATA  TABULATION  OF  300  MB  FLOW 
CHARACTERISTICS  FOR  THE  NORTHERN  HEMI- 
SPHERE, by  James  F.  LaHey,  ReidA. 
Bryson  and  others  .   Final  fept. ,  Pt.  2,  on  Contract 
AF  19(604)2278.   Sep  59,  I39p.    1  ref.   AFCRC-TR- 
59-270. 
Order  from  LC  mi$6.90,  ph$21.30      PB  144  796 

This  tabulation  contains ,  it  addition  to  the  types  of 
data  presented  in  the  atlas,  listings  of  300  mb  densi- 
ties and  the  number  of  day$  for  which  U,  V,  and  UV 
dau  were  available  at  each  grid  intersection. 


Ferrous  Metals 


Case  Inst,  of  Tech.  [Cleveland,  Ohio] 
AN  INVESTIGATION  OF  SPECIAL  TREATMENT 
FOR  DEVELOPING  HIGH  TOUGHNESS  IN  ULTRA 
HIGH- STRENGTH  STEELS,  by  C.   W.  Marshall, 
G.   W,   Form  and  R.   F.  Hehemann.   Final  rept,  on 
Contract  DA  33-019-505- ORD-8.   Nov  58,  56p. 
9  refs.  WAL   no.   310/214;  AD-211  Oil. 
Order  from  LC  miJ3.60,  ph$9.  30  PB  144  878 

A  new  hardening  technique  involves  deformation  of 
the  austenicic  structure  (without  recrystallization) 
prior  to  the  martensitic  transformation  to  yield 
pronounced  improvements  in  strength  and  toughness 
of  high- strength  steels.    The  principal  variables  in- 
vestigated were  working  temperature  and  amount  arxl 
mode  of  deformation  prior  to  quenching.   Rolling  of 
4350  steel  at  lOOO^F  caused  a  significant  increase 
in  strength  but  lowered  ductility  and  notch 
irT^)act  toughness.    Deformation  of  austenite  piior  to 
quenching  did  not  invariably  lead  to  improvement  in 
mechanical  prc^jenies. 


Cornell  Aeronautical  Lab.  ,  Inc.  ,  Buffalo,   N.  Y. 
SUPPLYING  OF  CAST  TEST  BARS  FOR  HIGH  TE^4- 
PERATURE  LEAN  ALLOY  STUDY,  by  J.   Salvaggi. 
Final  rept.  for  19  Jan  53-30  Dec  56  on  Contract 
N0b8r-61335.   [1957]  20p.  2  refs.   Rept.  no.   KA-875- 
M-14;  AD- 144  946. 
Order  from  LC  miJ2.  40,  phJ3.  30  PB  137  940 

An  investigation  of  the  high -temperature  behavior  of 
modified  chromium- nickel  stainless  steels  in  cast 
form  has  been  conducted.    A  base  analysis  correspond- 
ing to  a  17  Cr-  12  Ni-  2.  5  Mo-  0.  25  C  stainless  steel 
was  modified  by  small  additions  of  titanium,  boron, 
and  tungsten.    The  shell  mold  process  was  used  to 
produce  all  cast  test  bars.    Hot  strength  properties  de- 
velc^)ed  by  the  cast  boron  bearing  compositions  at 
1350  and  1500<^F  compared  favorably  with  those  ob- 
tained for  wrought  material  of  similar  compositions 
tested  previously.    These  hot  strength  properties  are 
in  the  same  range  as  those  of  many  of  the  super  alloys 
containing  c^preciable  quantities  of  strategic  elements. 


James  Forrestal  Research  Center,   Princeton,  N.  J. 
SELF -DIFFUSION  OF  IRON  IN  NICKEL  AND 
COBALT  FERRITES,  by  R.   H.   Condit,  M.  J.  Brabers 
and  C.   E.   Birchenall.    Rept.   on  Contract  AF 
18(600)%7.    July  58,    lOp.    5  refs.    Metallurgy  rept. 
no.   18;  AFOSR-TN-58-565;  AD-158  383. 
Order  from  LC  miJL  80,  ph$l.  80  PB  137  435 

The  self -diffusion  of  radioactive  iron  has  been 
measured  in  nickel  and  cobalt  ferrites  in  the  temper- 
ature range  between  844°  and  1190^.    The  rate  of 
diffusion  in  the  nickel  ferrite  is  lower  by  about  an 
order  of  magnitude  than  the  diffusion  in  magnetite, 
and  the  rate  in  cobalt  ferrite  is  about  two  orders  d 
magnitude  lower  than  the  diffusion  in  magnetite. 
Iron  diffusion  in  nickel  ferrite  appears  to  decrease 
with  decreasing  iron  content.    (Author) 
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National  Bureau  of  Standards,   Washington,   D.  C. 
A  STUDY  OF   17-7  PH  STAINLESS  STEEL,  by 
Nesbit  L.  Carwile  and  Samuel  J.   Rosenberg.    Rept. 
for  Jan  57- Dec  58  on  Metallic  Materials,  Contract 
AF  33(616)57-7.    June  59,   44p.    WADC  Technical 
rept.  58-653;  AD-216  528. 
Order  from  OTS  $1.  25  PB  161  089 

A  study  was  made  of  the  mechanical  properties  and 
microstructures  of  17-7  PH  stainless  steel  as  affected 
by  heat  treatment.    Although  optimum  room  temper- 
ature mechanical  properties  were  obtained  by  a 
treatment  slightly  different  from  the  TH  950  and  TH 
1050  treatments  recommended  by  the  manufacturer, 
the  best  tensile  and  stress -rupture  properties  at 
elevated  temperatures  (600°  and  SOOop)  were  obtained 
with  the  TH  950  treatment.    When  this  steel  in  either 
the  TH  950  or  TH  1050  condition  was  subjected  to 
prolonged  exposure  at  800**F,    either  with  or  without 
stress,  a  definite  embrittlement  resulted.    The 
material  mav  be  restored  to  approximately  its 
original  properties  by  re-aging.    Although  extensive 
metallographic  and  X-ray  examinations  were  made 
to  ascertain  the  mechanism  of  aging  and  the  precipi- 
tation-hardening compound,   no  definite  conclusions 
were  reached.    The  microstructure  of  this  steel  is 
extremely  complex  and  could  be  a  fertile  field  for 
study.   (Author) 


Naval  Research  Lab.  ,  Washington,  D.  C. 
SOME  OBSERVATIONS  ON  LOCALIZED  BUCKLING 
OF  CENTRALLY  NOTCHED  SHEET-STEEL  SPECI- 
MENS, by  W.   L.  Bingham.   Interim  rept.   22  Dec  59, 
8p.  1  ref.  NRL  rept.  5412.  , 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  143  015 

Bending  strains  above  a  transverse  slit  in  variously 
sized  specimens  of  constant  thickness  have  been  used 
to  indicate  the  presence  of  buckling.   Buckling  was 
found  to  occur  only  in  the  widest  plate  tested  (48 
inches);  this  is  an  observation  in  accordance  with 
present  elastic  theory.  Values  of  the  transverse 
strains  measured  at  positions  ahead  of  the  slit  indi- 
cate the  presence  of  a  stress-relieving  mechanism. 
This  may  be  either  a  buckling  deflection  or  a  local- 
ized strain  of  the  Luder-band  type.  (Author) 


Rutgers  State  U.  ,   New  Brunswick.   N.  J. 
INHIBITION  OF  HYDROGEN  EMBRITTLEMENT 
DURING  PICKLING,  by  Leonard  Dauerman.    Quar- 
terly progress  rept.  no.   13,   1  Jan-31  Mar  59,  on 
Contract  DA  30- 069- OR D- 1680.    [1959]  38p. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  503 

Phenomena  at  Metal -Acid  Solution  Interfaces.  Hydro- 
gen diffusion.  Possible  Roles  at  Hexamine,  and  DHQ. 
(See  also  PB  144  392) 


Watertown  Arsenal  Labs. ,  Mass. 
SUBSIZE  CHARPY  CORRELATION  WITH  STAND- 
ARD CHARPY.  by  Charles  H.  Curll.    Dec  59,   26p. 
3  refs.    Technical  rept.  no.  WAL  TR  112/95. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  923 

The  test  data  tend  to  verify  a  previously  established 
nonlinear  correlation  between  selected  subsizes  above 


the  transition  range  and  further  indicate  a  linear 
correlation  between  the  energy  required  to  fracture 
standard- size  and  subsize  V  notch  Charpy  specimens 
at  the  normal  acceptance  testing  temperature 
of  -4(PC. 


Light  Metals 


Aeroelastic  and  Structures  Research  Lab, ,  Mass  . 

Inst,  of  Tech.,  Cambridge. 
A  STUDY  OF  THE  RELATIONSHIP  BETWEEN 
NOTCHED  AND  UNNOTCHED  SPEQMENS  OF 
2024  ALUMINUM  ALLOY  IN  THE  LOW-CYCLE 
FATIGUE  REGIME,  by  Richard  D'Amato  and  Roben 
De  Boer.   Rept.  for  1  Mar  58-31  Dec  59  on  Structural 
Design  Criteria,  Contract  AF  33(616)3310.  May  59, 
80p.  6  refs.  WADC  Technical  note  59-2. 
Order  from  OTS  $2.00  PB  161  405 

An  experimental  fatigue  investigation  was  conducted 
in  the  range  of  life  between   1  and   10000  cycles  to 
failure  using  notched  and  unnotched  specimens  of 
2024  aluminum  alloy.   The  notched  specimens  with 
theoretical  elastic  stress  concentration  factors  of 
2.0  and  4.0  were  cycled  between  limits  of  deforma- 
tion across  the  notch  and  the  unnotched  specimens 
were  cycled  between  limits  of  elongation  measured 
over  a  gage  length  of  3/4 inch.  It  was  found  that  a 
linear  ^lationship  existed  between  range  of  defor- 
mation and  cycles  to  failure  when  these  variables 
were  plotted  on  log- log  coordinates  and  that  the  slope 
was  the  same  for  all  three  specimen  configurations. 
In  addition,  when  the  strain-cycling  data  from  each 
notch  type  was  normalized  to  the  failure  strain,  the 
data  from  all  specimen  configurations  were  found' to 
lie  within  a  relatively  narrow  band.  The  present  in- 
vestigation also  indicated  that  the  results  of  fatigue 
tests  on  notched  specimens  tested  between  limits  of 
strain  may  be  converted  to  stress -cycling  results 
(S-N  diagrams)  by  means  of  a  stress -strain  curve. 
(Author) 


[Aeronautical  Materials  Lab.)  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
ENDURANCE  TESTS  OF  ALl  MINUM  AND  MAG- 
NESIUM CASnNG  ALLOYS  CONTAINING  VARIOUS 
DEGREES  OF  DISPERSED  DISCONTINUITIES.  Rept. 
on  Endurance  Tests  of  Aluminum  Alloy  AL-355  Con- 
taining Various  Degrees  of  Porosity,  Proj.  TED  NAM 
AE  4132.  14  Dec  54,  lOp.  4  refs.  Rept.  ho.  AML 
NAM  AE  4132,  Pt.  2. 
Order  from  LC  mi$1.80,  ph$1.80         PB  138  242 

Fatigue  strengths  for  porosity  degrees  Numbers  I 
through  4  for  aluminum  casting  alloy  AL-355  in  the 
solution  treated  and  aged  (T6)  condition  were  deter- 
mined.   Based  on  the  rising  order  of  porosity  and  the 
fatigue  strength  taken  as  the  stress  corresponding  to 
the  fatigue  life  at  10,000,000  cycles,  it  was  found  that 
as  porosity  increased,  the  fatigue  strength  decreased 
from  a  maximum  ot  12,000  jwi  for  degree  Number  1 
to  a  minimum  of  9,000  psi  for  degree  Number  4. 
Porosity  degrees  are  illustrated  by  radiographic 
reproductions . 
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California  U.  ,  Berkeley. 
THE  EFFECT  OF  HIGH  TEMPERATURE  RECOVERY 
ON  THE  CREEP  OF  POLYCRYSTALLINE  ALU- 
MINfUM  IN  THE  DISLOCATION  CLIMB  REGION  OF 
TEMPERATURES,  by  W.   D.   Ludemann. 
L.  A.   Shepard,  and  J.   E.   Dorn.    Rept.  for  31  Jan  58- 

31  Jan  59  on  Materials  An|ilysis  and  Evaluation  Tech- 
niques.  Contract  AF  33(6>6)3860.    Dec  59.   34p. 

32  refs.   WADC  Technical!  rept.   59-131. 

Order  from  OTS  $1.  00  PB  161  422 

Recovery  of  the  creep  resistance  of  99.  99%  pure 
aluminum  was  studied  at  aemperatures  of  540°.  5730, 
600°,   and  611^.    Polycrystalline  specimens  crept 
under  a  stress  al  950  psi  to  a  strain  of  5.  5%  were 
allowed  to  recover  for  periods  of  from  one  minute  to 
sixteen  days  under  a  residual  stress  of  4.  4  psi.    In- 
creased creep  rates  upon  reapplication  of  the  950  psi 
stress  evidenced  softening  of  the  material.    The 
activation  energy  for  the  Recovery  process  was  found 
to  be  64,  000  cal/mole.    Mfetallographic  studies  of  the 
specimens  showed  relief  0f  local  elastic  strains  by 
coalescence  of  dislocationp  into  sub-grain  boundaries 
upon  recovery,  and  sub- boundary  migration.    Indica- 
tions of  minor  grain  grow|h  were  also  found.    The 
activation  energy  of  64,  000  cal/mole  indicates  that 
recovery  of  creep  resistance  was  due  primarily  to 
the  sweeping  out  of  dislocations  within  the  grains  by 
the  migration  of  sub-boun<laries.    (Author) 


Defense  Metals  Information  Center,   Battelle  Mem- 
orial Inst.  ,  Columbus,  Ohio. 

THE  WELDING  OF  TITANIUM  AND  TITANIUM 

ALLOYS,  by  G.   E.   Faulkrter  and  C.  B.  Voldrich. 

Rept.  on  Contract  AF  18(6JDO)1375.   31  Dec  59,  69p. 

38  refs.   DMIC  Rept.    122. 


Order  from  OTS  $1.75 


tion  Center  on  the  welding 


PB  151  079 


Information  available  to  the  Defense  Metals  Informa- 


of  titanium  and  titanium 


alloys  is  summarized  in  this  report.  Welding  is  used 
to  fabricate  titanium  and  titanium-alloy  comfxjnents 
for  air-frames,  jet  enginejs,   missiles,  and  chemical 
equipment.    Among  the  mcjst  important  considera- 
tions in  adapting  titanium  ^nd  its  alloys  to  welded 
components  is  to  use  proper  welding  procedures  and 
to  select  alloys  that  have  ijhe  required  weld-joint 
properties.    The  chemical  and  metallurgical  char- 
acteristics that  affect  the  [selection  of  welding  proc- 
esses and  alloys  are  disci^ssed.  Also,  information  is 
presented  on  surface  preparation,  welding  proce- 
dures, and  quality  controL    In  addition,  detailed 
data  on  the  mechanical  prc^erties  of  welded  joints  in 
the  commercial  grades  of  titanium  and  titanium 
alloys  and  how  these  properties  are  affected  by  heat 
treatment  and  elevated  ten^peratures  are  presented. 
(Author) 


Manufacturing  Labs.  ,  In< 
INVESTIGATION  OF  THE 
TILITY  RELATIONSHIPS 
ALLOYS  BETWEEN  6  ANJ) 


,  ,  Cambridge,  Mass. 
STRENGTH  AM)   DUC- 
IN  TITANIUM- ALUMINUM 
15%  ALUMINUM  FOR 


APPLICATION  AT  ELEVAfTED  TEMPERATURES, 
by  B.   S.   Lement,  G.   T.  H^hn,  and  K.   Kreder.   Rept. 
for  28  May  58-14  May  59  dfi  Contract  AF  33(616)5948. 
Nov  58,  74p.    13  refs.   WAl1)C  Technical  rept.  59-342. 


Order  from  OTS  $1.  75 


It 


PB  161  424 


An  investigation  of  the  strength  and  ductility  relation- 
ships in  a  series  of  Ti-Al  alloys  varying  from  6  to 
15%  aluminum  was  carried  out.   The  activation  energy 
for  the  embrittlement  reaction  in  a  Ti-8A1  alloy  was 
found  to  be  about  34,000  cal/mol,  which  is  compati- 
ble with  present  knowledge  of  diffusion  of  aluminum 
or  interstitial  elements.   More  complete  evidence  was 
obtained  that  striations  represent  sub- boundaries  thai 
form  as  a  result  of  the  beta-alp)ha  transformation  and 
at  which  micro- segregation  occurs.  Striations  can  be 
eliminated  by  cold  working  and  recrystallizing,  or  by 
quenching  and  recrystallizing.   Rapid  quenching  re- 
sults in  a  martensitic  structure  which  exhibits  high 
resistance  to  embrittlement  on  subsequent  aging  at 
750°F  in  a  Ti-8A1  alloy.   In  the  embrittled  condition 
fracture  takes  place  by  trans-granular  cleavage. 
(Author) 


Materials  Lab. ,   V  right  Air  Development  Center, 

Wright -Patterson  AFB.  Ohio. 
EFFECT  OF  HEAT  TREATMENT  ON  THE  METAL- 
LURGICAL AND  MECHANICAL  PROPERTIES  OF 
7AL-3MO  TITANIUM  ALLOY,  by  Paul  L.  Hendricks. 
Rept.  for  18  Sep  57-13  Jan  59  on  Metallic  Materials, 
Contract  AF  33(600)35886.    Nov  59,   109p.    WADC 
Technical  rept.  59-263. 
Order  from  OTS  %2.  50  PB  161  363. 

Metallurgical  and  mechanical  proF>erties  of  7Al-3Mo 
titanium  alloy  were  determined  on  a  production  size 
heal.  Tlie  investigation  included  heat  treatment,  the 
determination  of  tensile  properties,  stress  rupture, 
creep  stability,  compressive  yield,  modulus,  and 
impact  strength.  The  conditions  under  which  testing 
was  accomplished  varied  from  room  temperature  up 
to  lOOO^F.    (Author) 


Metals  Research  Lab.,   Brown  U. ,  Providence,   R.I. 
INFLUENCE  OF  THERMAL  HISTORY  ON  PRE- 
FERRED ORIENTATIONS  IN  THE  RECRYSTALU- 
ZATION  OF  TECHNICALLY  PURE  ALUMINUM,  by 
R.  E.  Green,  Jr. ,  B.  G.  Liebmann  and  H.  Yoshida. 
Rept.  on  Contract  AF  49(638)479.    15  Nov  58,    Up. 
10  refs.   AFOSR-TN-58-1014;  AD- 162  279. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  931 

The  influence  d  the  state  d  impurities  (dissolved 
or  precipitated)  on  the  generation  of  preferred 
orientations  in  recrystallization  of  strained  aluminum 
single  crystals,  has  been  investigated.    The  crystal 
contained  99.  79%  Al.  0. 09%  Fe,  0. 09%  Si  and  0. 03% 
Zn,  only  the  iron  not  being  well  within  its  solid 
solubility  limit.    It  is  indicated  that  iron  in  super- 
saturated solid  solution  pn-events  the  generation  at 
preferred  orientations  while  it  has  no  effect  of  this 
kind  when  precipitated. 


Nonferrous  (except  light)  Metals 


Climax  Molybdenum  Co.  of  Michigan,   Detroit. 
DEVELOPMENT  OF  MOLYBDENUM -BASE  ALLOYS 
PART  I.    HIGH  STRENGTHS  AND  HIGH  RECRYS- 
TALLIZATION TEMPERATURES  IN  WROUGHT 
MOLYBDENUM-BASE  ALLOY  BAR  STOCK.    PART 
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11.   MOLYBDENUM- BASE  ALLOY  SHEET  MATE- 
RIALS, by  M.  Semchyshen,  Gordon  D.  McArdle,  and 
Robert  Q.  Barr.    Rept.  for  Jan-Dec  58  on  Metallic 
Materials.  Contract  AF  33(616)5447.    Oct  59,   138p. 
6  refs.    WADC  Technical  rept.  59-280. 
Order  from  OTS  $2.  75  PB  161  413 

Some  significant  advances  have  been  made  in  the 
development  of  Molybdenum -base  alloys.    Of  several 
investigated,  one  exhibited  an  ultimate  tensile 
strength  at  room  temperature  of  155600  psi  and 
101300  psi  at  1800°F.    Another  showed  a  one  hour  re- 
crystallization  temperature  in  excess  d  3200OF.    A 
third  alloy  had  a  100  hour  rupture  strength  of  32700 
psi  at  2400^F.    TTiese  represent  the  strongest  known 
metallic  materials  for  service  at  1800*^  to  2400^'F. 

htominally  1/16"  thick  sheet  was  fabricated  from 
some  of  the  alloys.    While  this  sheet  exhibited  re- 
crystallization  temperatures  comparable  to  those  erf 
wrought  bar  stock  of  the  same  composition,  the 
tensile  strengths  and  uniform  elongations  were  lower 
for  the  sheet  material.    Annealing  temperatures 
sufficient  to  recrystallize  the  cone  of  the  alloy  sheets 
were  inadequate  to  recrystallize  the  extreme  surface 
layers.    This  "case  effect"  is  attributed  to  contamina- 
tion erf  the  surface  during  rolling  and  annealing. 
Bendability  of  the  sheet  alloys  was  substantially  in- 
creased by  milling  off  these  outer  layers.   (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,   Columbus,  Ohio. 
THE  PROPERTIES  OF  BORON,  by  D.  N.  Williams. 
4  Jan  60,  9p.    19  refs.    DMIC  memo.   41. 
Order  from  OTS  $0.  50  PB  161  191 

The  element  boron  has  properties  that  have  given  rise 
to  speculation  on  its  possible  use  as  a  structural 
material.    However,  considerable  careful  work  in 
reduction  and  purification  of  boron  has  produced 
nothing  encouraging.    The  purest  material  available 
today  shatters  at  low  impact,  has  no  ductility,  and 
such  poor  thermal-shock  resistance  that  it  breaks  up 
on  cooling  slowly  from  the  temperature  at  which  it 
was  produced  to  room  temperature.    This  memoran- 
dum is  written  to  collect  as  much  authentic  informa- 
tion as  is  available  and  to  disseminate  this  to  re- 
searchers who  may  be  interested  in  the  future  poten- 
tial and  present  limitations  of  boron. 


National  Bureau  of  Standards,   Washington,   D.   C. 
PREPARATION  OF  HIGH  PURITY  W,  Mo,   Ta,   Cb, 
'  AND  Zr,   by  Geo.  A.  Moore  and  L.  L.  Wyman.    Rept. 
for  Feb  58-Feb  59  on  Materials  Analysis  and  Evalua- 
tion Techniques,  Contract  AF  33(616)58-11.    Oct  59, 
15p.    WADC  Technical  rept.   59-314. 
Order  from  OTS  $0.  50  PB  161  365 

This  project  has  been  undertaken  to  prepare  refrac- 
tory metals  of  the  highest  possible  purity  in  massive 
forms  suitable  for  spectrochemical  standards  and  for 
other  essential  applications.    Experiments  were  made 
leading  toward  the  preparation  of  purified  volatile 
halides,  taking  advantage  of  fractional  distillation  and 
ion  exchange  reactions.    An  apparatus  for  the  forma- 
tion of  refractory  metal  rods  by  the  thermal  decom- 
position of  purified  halides  was  completed.    A  large 
zone  melting  unit  for  the  final  purification  of  these 
rods  was  approaching  completion  at  the  end  of  the 


project  year.    In  this  unit  electric  bombardment 
heating  is  provided  for  the  most  refractory  metals 
and  an  RF  heating  unit  is  provided  for  zone  melting 
larger  quantities  of  the  less  refractory  metals. 
(Author) 


Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech., 

Cambridge. 
THE  SPECTRAL  EMISSIVITY  AND  OPTICAL  PROP- 
ERTIES OF  TUNGSTEN,  by  Robert  Dean  Larrabee. 
Rept.  on  CcMitract  DA  36-039-sc-64637.    21  May  57, 
85p.  36  refs.    Technical  rept.  328;  AD- 156  602. 
Order  from  LC  miM-  80,  ph$13.  80  PB  144  929 

An  experiment  designed  to  measure  the  spectral 
emissivity  of  tungsten  at  incandescent  temperatures 
has  been  initiated.    A  direct  comparison  method  is 
utilized  in  which  the  radiant  intensity  from  a  tungsten 
source  is  compared  with  the  radiant  intensity  from  an 
approximative  black  body,  and  the  spectral  emissivity 
is  computed  from  the  basic  relation  E^-p  =S/B,  where 
E\'Y  is  the  spectral  emissivity  at  temperature  T  and 
wavelength  A,  S  is  the  radiant  intensity  of  the  tung- 
sten source,  and  B  is  the  radiant  intensity  of  the  ap- 
proximative black  body.    It  is  shown  that  the  spectral 
emissivity  of  tungsten  is  caused  by  the  classical  elec- 
tromagnetic reflection  and  refraction  of  black -body 
light  incident  upon  the  metal -vacuum  interface  from 
inside  the  metal.    Equations  for  the  spjectral  emis- 
sivity of  tungsten  as  a  function  of  the  direction  of 
polarization  and  the  angle  of  viewing  the  tungsten  sur- 
face are  developed  in  terms  of  the  optical  constants 
of  tungsten.    The  optical  constants  of  tungsten  are 
computed  by  comparing  these  equations  with  the  ex- 
perimental data.    An  attempt  is  made  to  explain  the 
main  features  of  these  data  in  terms  of  a  combination 
of  the  Lorentz  elastically  bound  electron  theory  of 
insulators  and  the  Drude-Zener-Kronig  free-electron 
theory  of  metals.    (Author) 


Structural  Metallurgy  and  Corrosion 


Battelle  Memorial  Inst.  .   Coljmbus.   Ohio 
CAUSES  OF  CRACKING  IN  HIGH- STRENGTH 
WELD  METALS,   by  A.  J.  Jac  jbs     R.  P.  Sopher  and 
P.  J.  Rieppel.    Rept.  on  Contract  AF  33(038)12619. 
Aug  54,   35p.   5  refs.    WADC  Technical  rept.  52-322. 
Pt.  3:  AD-65  474. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  332 

Hot-tension  and  weld-metal  cracking  studies  were 
conducted  on  SAE  43XX-type  steels  and  other  selected 
steels.    Results  from  these  studies  showed  a  correla- 
tion, inasmuch  as  an  increase  in  carbon,   sulfur,  and 
phosphorus  tended  to  lower  hot  ductility  and  promote 
hot-crack  susceptibility,  and  a  misch  metal  addition 
seemed  to  have  the  opposite  effects.    (Author) 
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Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
THE  PRESSURE  DERIVATIVES  OF  THE   ELASTIC 
CONSTANTS  OF  COPPER,  SILVER  AND  GOLD; 
TO  10,000  BARS,  by  E.  B.  Daniels  and  Charles  S. 
Smith.    Technical  rept.  no.   1  on  Contract  Nonr- 
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1141(05).    Jan  58,  35p.    30  refs.    AD- 219  023. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  137  957 


Dh$6. 


APOSR-TN-58-682;  AD-162  215. 
Order  from  LC  mi$2.  40,  ph$3.  30 


PB  138  107 


The  pressure  derivatives  trf  the  elastic  constants  d 
the  homologous  series  at  metals  copper,  silver  and 
gold,  were  measured  over  the  pressure  range  from 
0  to  10,  000  bars,   using  a  modified  ultrasonic  pulse 
echo  method.    Means  were  devised  to  measure  the 
change  of  elastic  constant  with  pressure  as  directly 
as  possible.    The  values  found  for  the  pressure 
derivatives  ci  the  elastic  constants  of  copper,   silver 
and  gold  are  reported.   Thje  nocatlon,  C  =  C44,  C  • 
(Cii  -  Ci2)/2  and  85  -  (C|i  ■»-  2Ci2)s/2  ^as  used. 
The  data  for  each  metal,  Of  the  three  elastic  constants 
and  their  pressure  derivatives,  were  interpreted  in 
terms  d  conventional  theory.    The  theoretical  contri- 
buticxis  d  long-range  Interactions  were  subtracted  off 
and  the  remainder  attribuoed  to  short  range  nearest 
neighbor  interaction.    The  analysis  indicates  that 
these  must  be  non-central,  many-body  interactions  in 
order  to  account  for  the  shear  constants  and  their 
pressure  derivatives.    Thg  many-body  character  d 
the  interactions  is  of  rapidly  increasing  importance 
in  the  sequence,  copper,   Silver  and  gold. 


Coating  and  Chemical  Lab-  ■  Aberdeen  Proving 

Ground,   Md. 
COMPOSITION  FOR  RAPID  AND  SIMLTLTANEOUS 
DE RUSTING,    DECREASING  AND  RUST- PROOFING 
OF  FERROUS  SURFACES  AT  AMBIENT  TEMPERA- 
TURES,  by  M.  H.  Swann.    $  Jan  58.   lip.    CCL  #40; 
AD-  155  258. 
Order  from  LC  mi$2.  40.  |>h$3.  30  PB  145  043 

The  amount  of  Fe  required  to  take  into  H3PO4  solution 
to  prevent  flash  rusting  wais  determined.    At  5% 
Fe- phosphate  content,  the  effect  was  first  noticed. 
The  effect  increased  as  th^  concentration  increased 
until  at  15%  excessive  amounts  erf  loose  powdery  de- 
posits were  left  on  the  metal  surfaces.    The  salts 
tested  as  additives  include<l  ferric  and  ferrous  phos- 
phates, ferric  and  ferrous  oxalates,  ferric  and 
ammonium  citrates,  ferric  sulfate,   zinc  oxalate, 
maganese  phosphate,   zinc  phosphate,  and  combina- 
tions d  the  Na,   K,  and  ammonium  salts  of  oxalates 
and  phosphates.    In  the  presence  d  excess  phosphoric 
acid  as  needed  to  remove  ^ust,  only  ferric  oxalate  or 
combinations  of  ferric  salts  and  alkali  oxalates  were 
protective.    The  effect  of  temperature,   the  weight  of 
ferrous  oxalate  coating  deposited,  and  the  effect  of 
time  and  temperature  on  coating  weights  were  studied. 
A  formula  was  developed  that  can  be  supplied  in  con- 
centrated form  for  dilutiom  with  H2O  to  facilitate 
shipping  and  storing;  the  formula  exhibited  an  accel- 
erated rate  of  rust  removal.    The  formula  is  com- 
posed of  ethylene  glycol  monobutyl  ether  in  a  water- 
soluble,  acid- stable,  noniOnic  surface-active  agent 
used  in  aqueous  medium  containing  H3PO4  and  ferric 
oxalate. 


ROLES  OF  ABSOLUTE 


Columbia  U. ,  New  York. 
INVESTIGATION  OF  THE 
GRAIN  SIZE  AND  NUMB^  OF  GRAINS  IN  THE 
CROSS- SECTION  AS  FACTORS  CONTROLLING 
FLOW  AND  FRACTURE  PRESSES  AT  LOW 
TEMPERATURE,  by  James  Wade  Hill.    Rept.  on 
Contract  AF  18(600)898.    28  Feb  58,   18p.    9  refs. 


By  variation  of  specimen  size  and  grain  size  in  a 
subgrain-free  structure  it  is  observed  that  absolute 
grain  size  and  not  the  number  erf  grains  in  the  cross - 
section  is  the  controlling  factor  in  determining  flow 
and  fracture  stress  at  lovy  temperatures  when  all 
other  factors  are  constant.    (Author) 


Hammond  Metallurgical  Lab. ,  Yale  U. ,  New  Haven, 

Conn. 
THE  MECHANISM  OF  INTERGRANULAR  RUPTURE 
OF  COPPER  AND  ALUMINUM  AT  HIGH  TEMPERA- 
TURES, by  W.  D.  Robertson  and  Raymond  C. 
Boettner.    Final  rept.  on  Contracts  DA  19-059-507- 
ORD-2597  and  DA  19-059- ORD- 1906.    Jan  59,   120p. 
60  refs.    fAD-210  501]. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  145  175 

Void-crack  formation  in  creep  was  studied  by  means 
of  density  measurements  and  metallography  in  single 
crystals,  bicrystals  and  polycrystals  of  copper  d 
varying  purity  and  polycrystalline  aluminum  d 
commercial  purity  as  a  function  erf  stress,  temjjera- 
ture  and  time.    The  importance  d  void -crack  forma- 
tion in  analyses  of  creep  curves  and  in  the  mechanism 
of  penetration  erf  liquid  metals  into  solid  nickels  is 
discussed. 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
STUDY  OF  CRYSTAL  STRUCTURES  OF  COMPLEX 
METALLIC  PHASES,  by  David  P.  Shoemaker.  Final 
rept.  for  1  July  52-31  Aug  58  on  Contract  DA  19-020- 
ORD-1859.  1  Nov  58,  83p.  19  refs.  OOR  rept. 
461.4  Met;  AD- 209  926. 
Order  from  LC  mi$4.80,  ph$13.80  PB  145  178 

Contents : 
I  .  The  crystal  structure  of  the  R  phase,  Mo-Co-Cr 
II  .    X-ray  diffraction  studies  of  theS  phase,  Mo-Ni 

III  .  The  crystal  structure  of  the  P  phase,  Mo-Ni-Cr 

IV  .  Bonding  in  the  transition-group  intermetallic 

phases 


Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
DEVELOPMENT  OF  APPARATUS  AND  METHODS 
FOR  MEASUREMENT  OF  CREEP  AT  TEMPERA- 
TURES TO  3500°  F,  by  M.  J.  Sinnott.    Progress 
rept.  no.   14,   15  Aug- 15  Sep  [49]  on  Project  NEPA. 
15  Sep  49,    lOp.    [NEPA-1159-MIC-14]   ATI-184  781. 
Order  from  LC  mi$l.  80,  ph$l.  80        PB  137  450 

The  Geiger  temperature  indicating  and  recording 
unit  (GETIR)  has  been  successfully  coupled  to  a 
motor -generator  set  to  cexitrol  the  temperature  erf 
an  induction-heated  furnace.    Life  tests  on  a  graphite 
induction  furnace  with  no  prexection  for  the  graphite 
show  a  life  erf  approximately  sixty  hexirs  at  a  tem- 
perature d  3300°  F.    A  graphite  induction  furnace  to 
operate  with  a  protective  atmosphere  has  been  cexi- 
structed  and  is  currently  being  put  into  operation. 
Creep  tests  on  a  test  sample  erf  a  carbide  submitted 
by  NACA  were  attempted,  but  oxidation  and  fluxing. 
erf  the  sample  invalidated  the  test,   which  was  run  for 
forty- eight  hours  at  I8OOOF.  at  a  load  of  4000  pounds 


sm 


per  square  inch.    Creep  tests  on  BeO  samples  are 
currently  being  attempted.    Stability  tests  on  11)02- 
Y2O3  heater  rods  have  been  started  to  determine  the 
life  of  these  units.    (Author)   (See  also  PB  138  461) 


Midwest  Research  Inst. ,  Kansas  City,  Mo. 
RESEARCH  ON  THE  MECHANISMS  OF  FATIGUE, 
by  J.  C  Grosskreutz  and  Fred  R.  Rollins.    Rept.  for 
Mar  58-Mar  59  on  Materials  Analysis  and  Evaluation 
Techniques,   Contract  AF  33(616)5065.    Sep  59,  71p. 
56  refs.    W ADC  Technical  rept.   59-192. 
Order  from  OTS  $2.  00  PB  161  412 

Small  angle  X-ray  scattering  from  fatigued  cejpper 
and  aluminum  reveals  that  the  formation  erf  misori- 
ented  subgrains  is  the  most  pronounced  structural 
change  e>ccurring  and  that  this  formation  is  essentially 
completed  within  the  first  10%  erf  the  fatigue  life.    It  is 
demonstrated  that  high  temperature  annealing  ck>es 
not  remove  this  polygonized  structure,   but  does  pro- 
mote some  growth  and  consolidation  erf  the  subgrains. 
The  effect  erf  annealing  on  fatigue  life  is  discussed. 
No  evidence  has  been  found  for  the  formation  erf  voids 
in  the  volume  erf  the  samples  during  cyclic  stressing. 
This  result  strongly  favors  the  hypothesis  thatcra<:ks 
originate  at  the  surface.    Electron  micrographs  have 
shown  the  existence  of  deep  intrusieMis  on  the  surface 
of  copper  samples  run  to  fatigue.    Energy  dissipation 
during  fatigue  has  been  measured  and  found  to  follow 
the  classic  stages  of  fatigue.    Reasons  are  discussed 
for  discarding  these  stages  in  favor  of  a  simple  pic- 
ture of  crack  initiation  and  crack  propagation.    A 
comprehensive  state  of  the  art  survey  is  included. 
(Author) 


Midwest  Research  Inst. ,  Kansas  City,  Mo. 
STUDY  OF  METHODS  FOR  NONDESTRUCTIVE 
MEASUREMENT  OF  RESIDUAL  STRESS,  by  Fred  R. 
Rollins.    Rept.  for  1  July  58-30  Sep  59  on  Solid  State 
Research  and  Properties  erf  Matter,  Contract 
AF  33(616)5932.    Dec  59,   48p.   56  refs.    WAIX  Tech- 
nical rept.   59-561. 
Order  from  OTS  $1.  25  PB  161  436 

A  rather  thorough  search  for  new  techniques  erf  meas- 
uring residual  stresses  has  been  conducrted.    This 
search  has  included  a  study  of  various  pihysic:al 
phenomena  which  exhibit  some  stress  dep)endent  rela- 
tionship.   Of  the  many  phenomena  studied,   ultrasonics 
was  chosen  for  further  experimental  investigation.    It 
has  been  definitely  established  that  residual  stresses 
in  metals  can  cause  double  refraction  erf  a  pxjlarized 
shear  wave.  A  technique,  based  on  the  double  refraction 
of  shear  waves,  for  measuring  the  average  stress 
through  certain  specimens  is  described  and  sources  erf 
error  are  discus  sed.  The  interaction  erf  two  ultrasonic 
waves  in  metals  has  been  investigated  also.    (Author) 


Naval  Boiler  and  Turbine  Lab. ,  Philadelphia,  Pa. 
CORROSION  OF  AN  IRON-CHROMIUM-ALUMINUM 
ALLOY  BY  SYNTHETIC  FUEL  OIL  ASH.  by 
]■  F.  Kelly.    Evaluation  rept.   26  Aug  57,   15p.    NBTL 
Test  R-232;  AD- 147  472. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  918 


Tests  were  conducted  on  a  Fe:Cr:Al  alloy  (25  Cr:4.  6 
Al:  balFe).    In  synthetic  fuel  oil  ash  corrcxlants  of 
high  vanaelium  and  of  high  sexlium  exjntenis  it  had 
better  resistance  than  type  310  alloy.    Tests  were 
conducted  at  1700°  for  a  maximum  of  20  hours. 


Physical  Sciences  Lab. ,  Ordnance  Tank -Automotive 

Command,   Center  Line,    Mich. 
A  STUDY  OF  METALUC  CORROSION  BY  X-RAY 
DIFFRACTION,  by  Otto  Renius  and  Gerald  P. 
Connell.    Rept.  on  Contract  DA  20-089-ORD-39246. 
Dec  59,  38p.    10  refs.    Rept.  no.  RR-4. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  Oil 

Several  metallic  specimens,   subjected  to  controlled 
corrosion,  were  studied  by  x-ray  diffraction  to 
determine  the  crystal  structure  of  the  base  metal 
and  the  corrosion  products.    Diffraction  patterns  for 
various  corroded  and  uncorroded,  stressed  and  un- 
stressed metals  were  obtained.   The  relationship 
between  diffraction  peak-to-background  intensity 
ratios  and  the  extent  of  corrosion  was  investigated. 
(Author) 


Rock  Island  Arsenal  Lab. ,   111. 
IN  SITU  CONVERSION  OF  OPERATING  HYDRAULIC 
OILS  TO  PRESERVATIVE  OILS,  by  R.   L.   LeMar. 
26  Oct  59,   19p.  Rept.  no.  59-2773. 
Order  ^rom  LC  mi $2.  40,  ph$3.  30  PB  145  114 

Fourteen  commercial,   inhibitor,  additive  concen- 
trates were  evaluated  in  four  samples  of  used,  oper- 
ating hydraulic  oil.    A  number  of  these  concentrates 
were  found  to  convert  such  an  oil  to  an  inhibited  oil 
with  preservative  properties  comparable  to  MIL-L- 
21260  oil.    These  additive  concentrates  were  also 
miscible  with  die  oil  at  room  temperature  and  so 
ceKild  be  added  directly  to  the  oil  in  the  machine  tool 
hydraulic  system  and  mixed  therein,  by  exercising 
the  machine  tool.    Vi$ce>sity  and  flash  point  effects  of 
the  additive  concentrates  were  also  considered.    A 
list  of  quality  control  tests  for  future  selection  of 
concentrates  is  included.    (Author) 


Rock  Island  Arsenal  Lab.  ,  111. 
PROCESS  QUALITY  CONTROL  FOR  CORROSION 
PREVENTIVE  OILS  AND  CCMPOUNDS,  by  Robert  E. 
Johnson.  21  Oct  59,  24p.  Rept.  no.  59-2721; 
AD- 228  438. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  735 

A  quality  control  program  was  initiated  and  main- 
tained in  an  attempt  to  insure  the  quality  of  preserva- 
tive materials  utilized  in  the  storage  of  Ordnance 
materiel.    The  results  obtained  indicate  that  such  a 
program  is  feasible  and  will  provide  valuable  infor- 
mation if  the  personnel  concerned  are  conscientious 
in  the  maintenance  of  necessary  records.    A  satis- 
factory procedure  was  established  to  check  period- 
ically the  preservative  oils  and  fingerprint  remover 
compounds.    The  use  of  a  short  fingerprint  removal 
test  considerably  reduced  the  testing  time.    Additional 
work  is  necessary  to  establish  a  satisfactory  proce- 
dure for  the  p>eri(xlic  check  of  solvent  cutback  and 
petrolatum  type  materials.    Actual  savings  realized 
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from  this  program  cannot  be  readily  determined. 
However,  periodic  testing  revealed  deficlenclea  which 
were  immediately  corrected.    A  considerable  amount 
of  OrdnaxK:e  materiel  would  have  been  preserved  with 
deficient  preservatives  h«d  it  not  been  for  this  pro- 
gram. (Author) 


Watertown  Arsenal  Lab«. ,  Mass. 
ELEVATED  TEMPERATURE  CHARACTERISTICS 
OF  THREE  AGE  HARDENED  AND  INTERNALLY 
OXIDIZED  TITANIUM-COPPER-CERIUM  ALLOYS, 
by  Joseph  M.  DhosL    Master's  thesis.    Dec  59,  57p. 
16  refs.    Technical  rept.  no.  WAL  TR- 405.  2/5. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  922 

The  effects  at  solid  solution  strengthening  by  zirco- 
nium and  tantalum  on  the  precipiution  hardening 
response  d  Ti-2.  OCu-0.  4Ce  were  determined.    Ele- 
vated temperature  characteristics  after  aging  and 
after  internal  oxidation  were  compared  and  it  was 
found  that  the  beneficial  effects  cf  each  treatment  are 
not  additive.    Internal  oxidation  was  observed  to  im- 
prove the  temperature  stability  of  the  base  alloy. 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Air  Force  Cambridge  Rcjsearch  Center,  Bedford, 

Mass. 
NATURAL  AEROSOLS  AMD  NUCLEAR  DEBRIS 
STUDIES,  by  M.  I.  Kalkst^in,   P.  J.  Drevinsky  and 
others.    Progress  rept.  no.  2  on  Contract 
AT(49-7)1431.    Nov  59,  44^).   17  refs.    CRD  Research 
Notes  no.  24;  AFCRC-TN-59-627. 
Order  from  OTS  $1.  25       i  PB  161  368 


Some  additional  results  of  research  on  radioactive 
and  inactive  aerosols  in  the  troposphere  and 
stratosphere  are  presented.    Results  of  studies  of 
stratospheric  particulate  aerosols  and  of  the  size 
distribution  of  fission  products  in  the  lower  atmos- 
phere are  discussed.    Techniques  of  particulate 
aerosol  collection  and  analysis  are  described.    Re- 
sults for  barium- 140  and  atrontium-90  in  individual 
precipitation  samples  are  presented  together  with 
preliminary  meteorologiciil  interpretation.    Some  re- 
sults for  gamma- ray  activities  in  precipitation  and 
soil  samples  are  discus se().    (Author) 
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Materials  Lab.  ,  Wright  Air  Development  Center, 

Wright-Patterson  AFB,   Ohio. 
RADIATION  CHEMISTRY  AND  RELATED  PHENOM- 
ENA.  PART  L   MECHANISMS  OF  RADIATION 
CHEMISTRY.  PART  IL   RADIATION  CHEMISTRY 
OF  SATURATED  ALIPHATIC  HYDROCARBONS, 
PART  IIL   RADIATION  CHEMISTRY  AS  A  PRE- 
CURSOR TO  RADIATION  EFFECTS  ANALYSES,  by 
Gordon  G.  Wepfer,  Lowell  A.   King  and  William  L.  R. 
Rice.   Rept.  for  Apr- June  59  on  Materials  Analysis 
and  Evaluation  Techniques.  Nov  59,  91p.   12  refs. 
WADC  Technical  rept.  59-^96. 


Order  from  OTS  $2.  25 


PB  161  414 


It  is  known  that  when  high- energy  radiation  passes 
through  matter,  energy  is  transferred  to  the  target 
by  ionization  and  excitation  processes.  Subsequently, 
any  number  of  processes  can  and  do  occur,  depend- 
ing on  the  ionization  density.  Part  I  of  this  report  is 
a  summary  of  the  mechanisms  which  can  take  place 
leading  to  the  observed  effects  in  radiation  chemistry 
studies.    The  discussion  is  limited  somewhat  by  a 
lack  of  knowledge  of  the  extent  to  which  the  various 
secondary  processes  take  place  in  a  given  system. 
It  is  possible,  however,  to  discuss  tilings  which  have 
been  observed  and  the  conditions  under  which  cenaln 
processes  are  known  to  take  place,  processes  which 
should  be  considered  in  studying  any  new  system. 
Part  II  is  a  review  of  the  radiation  chemistry  of  pure 
saturated  aliphatic  hydrocarbons.   Discussions  and 
experimental  observations  found  in  the  literature 
have  been  condensed  and  are  presented.  Part  III  is 
concerned  with  gross  property  changes  resulting 
from  interaction  of  radiation  with  materials.  Pro- 
grams to  date  in  the  radiation  effects  area  are  dis- 
cussed.  The  relative  success  or  failure  of  these 
various  research  efforts  is  indicated.  An  attempt  is 
made  to  show  the  need  for  correlate n  of  fundamental 
changes  observed  through  radiation  chemistry,  and 
macroscopic  changes  observed  in  radiation  effects 
studies.  (Author) 


Palmer  Physical  Lab.  ,  Princetcm  U.  ,  N.   J. 
STRANGE  PARTICLE  PRODUCTION  IN  COMPLEX 
NUCLEI ,  by  Albert  Eugene  Werbrouck.   Technical 
rept.  no.  22  by  Cosmic  Ray  and  Elementary  Panicles 
Group  on  Contract  Nonr- 1858(06).  20  Feb  59,  lOOp. 
45  refs. 
Order,  from  LC  mi $5.  40,  ph|15.  30  PB  144  723 

Strange  particle  production  by  high  energy  pions  and 
protons  bombarding  carbon,  iron,  and  lead  nuclei  in  a 
multiplate  cloud  chamber  was  investigated.    This 
choice  of  targets  provided  an  opjwrtunity  to  compare 
the  effects  of  multistage  processes  which  are  sensi- 
tive to  nuclear  radius.    TTie  two  stage  process  that 
originally  motivated  the  experin>ent  was  the  indirect 
production  of  strange  particles  by  pions  in  turn  pro- 
duced by  a  nucleon  incident  on  the  same  nucleus. 
Early  indications  of  very  low  direct  production  erf 
strange  particles  in  p-p  collisions  led  to  the  beli«'f 
that  a  large  fraction  of  the  production  in  p-nucleus 
collisions  was  throiigh  the  indirect  process.    The  re- 
sult for  this  fraction  in  lead  i8'>-'2/3.    A  K-pair  pro- 
duction by  protons  comparable  to  the  direct  produc- 
tion of  hyperon-K  meson  pairs  by  protons  was 
observed. 


Stanford  U. ,  CaUf . 
NUCLEON  FORM  FACTORS  FROM  ELECTRO- 
PRODUCTION  OF  PIONS,  by  S.  Gartenhaus  and 
C.  N.  Lindner.    Technical  rept.  no.  37  on  Contract 
AF  49(638)388.    Sep  58,   19p.    15  refs.    AFOSR-TN- 
58-819;  AD- 202  351. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  535 

The  dispersion  relation  analysis  of  Fubini,  Nambu, 
and  Wataghin  [Phys.  Rev.   111:329;  1958]  for  electro- 
pion  production  was  applied  to  the  experiments  of 
Panofsky  and  Allton  [Riys.  Rev.  110:1155;  1958]  as 
an  independent  means  for  studying  nucleon  structure. 


550 


The  results  are  in  qualitative  agreement  with  those 
from  elastic  scattering  experiments.    Some  of  the 
limitations  inherent  in  the  torm  factor  measurements 
by  this  process  are  also  discussed.    (Author) 


Uppsala  U.  (Sweden). 
NATURE  OF  THE  TWO-ELECTRCN   CHEMICAL 
BOJD    I.   THE  HOMOPOLAR  CASE,  by  Harrison 
ShuU.  Technical  note  no.   26  on  Contract 
AF61(514U200.   5  June  59,   40p.   12  refs. 
Order  fr.       'X  mi$3. 00.  ph$6.  30  PB  145  190 

By  using  the  artifice  of  dividing  space  into  two  parts 
by  means  of  a  plane  perpendicular  to  the  internu- 
ciear  axis  and  p>assing  through  its  midpoint,   it  is 
shown  that  there  is  possj'  le  a  division  of  a  two-con- 
figuration two-electron  \^ave  function  into  two  or- 
thogonal parts  each  of  which  has  optimum  properties 
associated  with  the  plane  intuitively  corresponding  to 
the  names  "ionic"  and  "atomic".    The  division  of  the 
density  distributions  for  the  Wang,  Weinbaum,  and 
Rosen  functions  into  ionic,  atomic,  and  ionic-atomic 
cross-term  p)arts  is  considered,   and  it  is  shown  that 
the  former  two  parts  are  roughly  non-bonding,  where 
as  it  is  the  latter  part  which  contributes  most  to  the 
density  between  the  nuclei  in  the  binding  region.   The 
term  covalent  seems  best  applied  to  the  cross- term. 
The  method  is  capable  of  extension  to  the  hetero- 
polar  bond. 


Elementary  Particles 


California  U.  ,  Berkeley. 

ELECTROMAGNETIC  STRUCTURE  OF  THE  NU- 
CLEON, by  Adam  M.  Bincer.   Rept.  on  Contract 
AF  49(638)327.  Nov  59,   35p.   17  refs.   AFOSR-TN- 
59-1217. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB   145  041 

Dispersion  relations  are  proved  for  the  electromag- 
netic and  mesonic  nucleon  vertex  functions  con- 
sidered as  a  function  of  the  nucleon  mass.  The  re- 
suhs  are  used  to  express  the  isotopic  scalar  and  the 
isotopic  vector  electromagnetic  form  factors  of  the 
nucleon  in  terms  of  pion  elect roproduction  (or  photo- 
production)  and  pion-nucleon  scattering  amplitudes 
in  the  J  *  1 ,  T  =  1  state.  (Author) 
2  2 


California  U. ,   Berkeley. 
LOW- ENERGY  rr- MESONS  IN  THE  COSMIC  RADIA- 
TION, by  Mircea  Fotino.   Technical  rept.  no.  41  on  Cos- 
mic Rays,  Contract  Nonr-222(40).  2  Feb  59,  47p.  39  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80        PB  144  899 

The  intensity  of  7r- mesons  in  the  atmosp)here  is  in- 
vestigated in  the  energy  region  Ekin  ~50  Mev.  at  sea 
level  and  mountain  altitudes.    Positive  v-mesons 
coming  to  rest  in  an  absorber-scintillator  are  identi- 
fied by  the  characteristic  ^  -p  decay.    They  are  de- 
tected electronically  and  recorded  photographically. 
The  value  1.  45  ±  0.  09  is  adopted  for  the  negative-to- 
positive  ratio  at  small  energies.    The  omnidirectional 
intensities  Jy"*"of  slow  positive  r-mesons  at  sea  level 


(91  m.),  Echo  Lake,  Colorado  (3260  m. ),  and  Mt. 
Evans,  Colorado  (4310  m. )  are  found  to  be  0. 0094  1 
0.  0024,  0. 098  i:  0.  005  and  0.  240  r  0. 01 1  g" Id'  1  re- 
spectively.  The  altitude  dependence  of  J^^  *,  J^^and 
J^^/J^^is  given  and  the  attenuation  length  of  slow 
Tf-mesons  in  the  atmosphere  found  to  be  Ljs? 
120-130g/cm2  in  this  altitude  interval.    A  discussion 
covering  most  of  the  available  results  along  the  same 
line  is  presented.    (Author) 


California  U. ,  Berkeley. 
SPECTRAL  REPRESENTATIONS  IN  PERTURBATION 
THEORY.    III.  THE  SCATTERING  AMPLITUDE 
WITH  TWO  COMPLEX  INVARIANTS,  by  Jan  Tarski. 
Rept.  on  Contract  AF  49(638)327.    [1958]   53p. 
14  refs.    AFOSR-TN-59-1071. 
Order  from  LC  mi $3.  60,   ph$9.  30  PB  145  322 

The  partial  Feynman  amplitude  corresponding  to  a 
particular  fourth  order  diagram  is  examined  as  a 
function  of  energy  and  momentum  transfer  with  both 
of  these  variables  complex.    The  region  of  regularity 
of  diis  function  is  found,  and  the  types  of  singulari- 
ties at  the  remaining  points  are  determined.    An 
approach  which  requires  only  elementary  calcula- 
tions is  developed.    The  condition  for  the  validity  of 
Mandelstam's  representation  in  the  fourth  order  is 
obtained.    Spectral  representations  for  exchange 
scattering  processes  at  fixed  momentum  transfer 
are  discussed  as  another  application  of  the  principal 
results.    (Author) 


Convair,   Fort  Worth,  Tex. 
APPLICATION  OF  WIENER-HOPF  METHOD  TO 
TRANSPORT  THEORY,  by  N.  Edmonson.    Rept.  on 
Contract  AF  33(600)32054.    8  Sep  58,  60p.    8  refs. 
MR-N-202;  NARF-58-34T. 
Order  from  LC  mi$3.  60,   ph$9.  30  PB   145  347 

Milne's  equation  is  derived  as  an  example  of  an 
equation  of  the  Wiener-Hopf  type.    The  basic  mathe- 
matical theory  of  the  Wiener-Hopf  mahod  is 
developed  and  a  number  of  physical  problems  solv- 
able by  the  Wiener-Hopf  method  are  presented.    A 
discussion  of  the  application  of  the  Wiener-Hopf 
method  to  the  non -homogeneous  integral  equation  is 
included.    (Author) 


Convair,  Fort  Worth,  Tex. 
THE  TWO- REGION  NEUTRON  TRANSPORT 
EQUATION,  by  T.  W.   Summers.    Rept.  on  Contract 
AF  33(600)32054.    29  Dec  58,   24p.    4  refs.    MR-N- 
220;  NARF-58-53T. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  345 

The  two-region  neutron  transport  equation  with 
plane  symmetry  has  been  solved  by  the  Wiener-Hopf 
method  for  the  case  in  which  one  region  contains  a 
plane,   isotropic  source  parallel  to  the  interface.    The 
results  are  subject  to  the  restrictions  of  isotropic 
scattering  without  loss  erf  energy  and  a  constant  total 
mean  free  path.    Analytical  results  are  presented  for 
the  total  flux  and  the  angular  flux  at  the  interface. 
Numerical  results  for  the  total  flux  at  the  interface 
are  presented  in  the  form  of  a  parameter  study. 
(Author) 


SSI 


Illinois  U. ,  Urbana. 
EVALUATION  OF  K~-  NUGLEON  SCATTERING 
PHASE  SHIFTS  ON  BASIS  OF  PRESENT  DATA,  by 
R.  D.  Hill.    Technical  rept.  no.  7  on  Contract  Nonr- 
1834(05).    Mar  59.   12p.  12refs. 
Order  fronn  LC  mi$2.  40,   pti$3.  30  PB  144  893 

The  purpose  of  the  following  evaluation  was  to  try  to 
obtain  an  estimate  of  the  K^  neutron  elastic  scatter- 
ing cross -section.    This  is  useful  in  planning  a 
possible  emulsion  K"-  nuclaar  scattering  analysis. 
Since  the  summer  of  1958,  when  Dalitz  carried  out 
his  evaluation  al  the  phase-Shifts,  certain  more  com- 
plete experimental  data,  such  as  the  inelastic  K'"- 
proton  scattering  cross -sections  as  a  function  al 
energy  and  the  charge- exchange  K-  proton  scatter- 
ing cross -sections,  have  become  available.    Are- 
evaluation  at  the  phase-shifts  was  therefore  felt  to  be 
worth-while.    (Author) 


Bev 


Miami  U.  ,  Coral  Gables ,  jFla. 
NEGATIVE  PION  INTHl  ACTIONS  AT  1.  3  "^^  ,  by 
M.   Blau,  C.   F.  Carter  and  A.  Perlmuiier.   Rapt,   on 
Contract  AF  49(638)97.   10  July  59,  36p.   15  refs. 
AFOSR-TN-59-788;  AD-220  514. 
Order  from  LC  miJ3.  00,  p^$6.  30  PB  145  040 

A  total  erf  340  meters  of  trafck  of  negative  pions  of 
momentum  1.  3-Bpt  were  followed  in  emulsion,  and 
pion  interactions  were  recorded.    Special  emphasis  is 
placed  on  inelastic  scattering  on  free  protons  (single 
meson  production).   TTie  resulting  angular  and  mo- 
mentum distributions  of  the!  emitted  particles  are  in- 
vestigated and  compared  wi^h  previous  experiments 
at  similar  energies.  An  attempt  is  made  to  explain 
these  results  on  the  basis  of  an  isobar  decaying  into 
a  nucleon  and  the  slower  pion.   In  the  case  of  reaction 
T^"  ♦-p-»7T"-f-)^Otp,  it  api>ears  that  there  exists  an 
anisotropy  in  the  isobar  frame  of  reference,   in  which 
the  slower  pion  is  emitted  predominantly  backward, 
with  respect  to  the  isobar  direction.   The  results  are 
compared  with  the/T  -  "tT  coupling  model.  Angular 
and  energy  distributions  of  mesons  emitted  in  nuclear 
interactions  are  iwestigatetl  and  compared  with  other 
results  and  Monte  Carlo  calculations.   The  meson 
multiplicity  and  energy  degradation  in  these  collisions 
are  also  discussed.  Strange  particles  found  during 
the  investigation  are  analyzed.  (Author) 


Stanford  U. ,   Calif. 
FLUX  AT  SEA  LEVEL  OF  HEAVY  CHARGED 
PARTICLES  PAIR -PRODUCED  IN  COSMIC- RAY 
SHOWERS,  by  A.  Goldberg.    Technical  note  no.  6  on 
Contract  A F  49(638)388.    Sep  59,   lOp.  13  refs. 
AFOSR-TN-59-964. 
Order  from  LC  mi$l.  80,  pf  $1.  80  PB  144  964 

The  flux  at  sea  level  of  charged  particles  with  mass 
300-600  electron  masses  is  calculated  assuming  the 
particles  to  be  pair-product  by  cosmic-ray  photons. 
The  cross  section  for  pair  production,  including  the 
effects  of  nuclear  size,  is  folded  into  the  distribution 
of  photons  predicted  by  shower  theory.   Absorption  of 
the  produced  particles  is  al$o  considered  approxi- 
mately.   The  results  are  well  below  the  experimental 
upper  limit  set  up  by  Keuffefl  and  co-workers. 
(Author) 


Instruments  and  Installations 


Cyclotron  Lab. ,   U.  of  Illinois,  Urbana. 
MULTI-PURPOSE  MAGNETIC  PARTICLE  ANALY- 
ZER, by  Robert  L.  Burman  and  Avivi  L  Yavin. 
Technical  rept.  no.  6  on  Contract  Nonr- 1834(05). 
Mar  59,  28p.   10  refs. 
Order  from  LC  mi  $2.  70,   ph$4.  80  PB  144  895 

A  suggestion  is  made  in  this  paper  to  apply 
Mileikowsky's  idea  at  an  astigmatic  magnet  to  Enge's 
spectrometer. 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calil. 
A  SIMPLE  CALIBRATION  AND  CHECKING  FACIL- 
ITY FOR  FAST  AND  SLOW  NEUTRON  DETECTORS, 
by  A.  H.  Redmond.    28  Jan  59,  20p.    Research  and 
development  technical  rept.  USNRDL-TR-302. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  614 

A  simple  facility  is  described  for  checking  the  sensi- 
tivity of  doserate  instruments  for  fast  neutron  detec- 
tion, and  for  calibration  of  thermal  neutron  detectors. 
About  7  million  plutonium- beryllium  neutrons  per 
second  give  a  tolerance  flux  density  of  slow  neutrons 
from  the  walls  of  a  cavity  in  paraffin  or  water.    Con- 
struction drawings  of  the  cavity  are  given,  and  for  the 
dimensions  specified  the  constant  is  given  for  convert- 
ing any  plutonium-beryllium  flux  of  neutrons  to  com- 
bined thermal  and  epithermal  flux  densities,  so  that 
instruments  can  be  calibrated  in  standard  flux 
densities. 


New  York  U.  Coll.  of  Engineering,   N.  Y. 
PLATEAU  SLOPES  AND  PULSE  CHARACTERISTICS 
OF  LARGE,  HIGH  PRESSURE  BF3  COUNTERS,  by 
Rosalind  B.  Mendell.    Rept.  on  Contract  AF 
18(600)1555.   July  59,  75p.    30  refs.    AFOSR-TN-59- 
738. 
Order  from  LC  ml$4.  50,  ph$12.  30  PB  144  936 

Factors  affecting  the  flatness  of  plateau  of  large 
diameter  high  pressure  BF3  counters  were  examined. 
It  was  found  that  with  gas  and  counter  body  free  from 
contamination,  counters  up  to  5  cm  radius  and  filled 
with  BF3  gas  at  64  cm  Hg  had  acceptably  flat  plateaus. 
Desired  ga»  purity  was  obtained  by  generating  the 
gas  from  CaF2BF3  complex,  trapping  residual  im- 
purities, and  isolating  and  collecting  BF3  vapor  that 
had  been  in  equilibrium  with  the  liquid  phase  at  a 
vapor  pressure  of  20  cm  Hg.    The  resolution  of  coun- 
ters of  different  pressures  and  cathode  diameter  for 
ionizing  events  with  a  known  energy  spectrum  was 
compared.    Pulse  amplification  characteristics  of 
the  different  counters  were  determined,  and  results, 
including  the  effect  d  electron  attachment  on  meas- 
ured values  for  counters  of  large  diameter  and  high 
pressure  are  discussed. 


Physical  Sciences  Lab.,  Ordnance  Tank- Automotive 

Command,   Center  Line,   Mich. 
INVESTIGATION  OF  OSCILLATING  DOSIMETRY," 
by  Otto  Renius  and  Donald  S.  Sarna.    26  Oct  59,  21p. 


5  refs.    Rept.  no.  RR-2. 

Order  from  LC  mi$2.  70,  phH  80 


PB  145  012 
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Quartz  crystal  oscillators,   both  wire  and  pressure 
mounted  types,  were  subjected  to  X-radiation  ranging 
from  28  KVP  to  300  KVP  to  note  the  change  in  oscil- 
lating frequency  with  respect  to  the  radiation  dose 
received.    Curves  of  frequency  shift  were  plotted  with 
respect  to  X-ray  dosage  to  a  megaroentgen  level. 
Crystal  dosimeters  were  heat  treated  after  irradia- 
tion to  return  them  to  their  initial  frequency,  and 
were  then  re- irradiated.    AT  cut  quartz  oscillator 
plates  were  not  applicable  as  crystal  dosimeters, 
however,  the  BT  cut  plates  exhibited  a  frequency 
shift  in  proportion  to  the  dose  received.    (Author) 


Nuclear  Engineering  and  Power 


Ballistic  Research  Labs  . ,  Aberdeen  Proving 

Ground,  Md. 
AIR  BLAST  MEASUREMENTS  AROUND  WATER- 
FILLED  SIMULATED  NUCLEAR  REACTOR  CORE 
VESSELS,  by  Wendell  C.  Olson  and  Harry  Goldstein. 
July  59,  26p.  2  refs.  Memo.  rept.  no.  1219; 
AD- 226  238. 
Order  from  OTS  $1 .00  PB  161  445 

Measurements  are  presented  of  the  air  blast  caused 
by  bursting  water-filled  simulated  nuclear  reactor 
core  vessels  with  internal  explosive  charges  .  The 
data  were  obtained  by  detonating  one-pound  spherical 
Pentolite  explosive  charges  within  the  simulated  cores 
and  recording  peak  overpressures  and  positive  im- 
pulses at  each  of  several  distances  from  3  to  10  ft 
from  the  vessel  center.  The  test  data  complement  the 
results  of  previous  experiments  conducted  by  Larson 
and  Olson  in  which  air-filled  simulated  core  vessels 
were  burst  by  various  energy  sources  simulating 
reactor  runaway.  (Author) 


Ballistic  Research  Labs  . ,  Aberdeen  Proving 

Ground,  Md. 
THE  ELASTIC-PLASTIC  RESPONSE  OF  THIN 
SPHERICAL  SHELLS  TO  INTERNAL  BLAST 
LOADING,  by  Wilfred  E.  Baker.  Feb  59,  38p.  7  refs. 
Memo.  rept.  no.  1194. 
Order  from  OTS  $1 .25  PB  161  444 

This  repon  presents  the  results  of  a  second  analyti- 
cal study,  supplemented  by  some  experiments  ,  of  the 
response  of  an  idealized  nuclear  reactor  containment 
shell  to  internal  transient  loading  which  could  be 
caused  by  reactor  runaway.  The  containment  shell  is 
assumed  to  be  a  thin  sj)herical  shell,  and  the  tran- 
sient loading  is  assumed  spherically  symmetric.  The 
theory  of  the  elastic-plastic  response  of  the  shell  is 
developed  for  a  blast  loading  which  is  intense  enough 
to  cause  pilastic  flow.  Solutions  are  obtained  for  both 
a  linear  model  which  neglects  changes  in  shell  radius 
and  thickness,  and  a  more  exact  non-linear  model 
which  accounts  for  these  effects  .  Experimental  checks 
of  the  theories  are  described.  (Author) 


Ballistic  Research  Labs  . ,  Aberdeen  Proving 

Ground,  Md. 
THE  ELASTIC  RESPONSE  TO  INTERNAL  BLAST 
LOADING  OF  MODELS  OF  OUTER  CONTAINMENT 
STRUCTURES  FOR  NUCLEAR  REACTORS,  by 
J.  W.  Hanna,  W.  O.Ewing,  Jr.  and  W .  E.  Baker. 
Feb  59,  52p.  14  refs.  Rept.  no.  1067. 
Order  from  OTS  $1.75  PB  161  447 

This  rejxDrt  presents  the  results  of  an  experimental 
study  of  the  elastic  response  of  four  geometrically 
scaled  models  of  nuclear  reactor  outer  containment 
shells  to  internal  blast  loading.  The  character  of  re- 
sponse of  the  shells  to  dynamic  loading  is  determined 
with  the  shells  unsujjported  (suspended  in  air)  and 
with  the  shells  half-buried  in  the  ground.  Geometrical 
modeling  of  the  response  is  verified  for  both  suppon 
conditions.  The  results  of  a  static  pressure  test  of 
one  vessel  show  that  its  dynamic  response  cannot  be 
predicted  from  static  considerations.  (Author) 


Nuclear  Reactions 


Texas  Nuclear  Corp.  ,  Austin. 
NEUTRCN   INTERACTIONS  IN  LITHIUM,  CARBON, 
NITROGEN.  ALUMINUM,   ARGON,   MANGANESE, 
YTTRIUM,   ZIRCCMIUM,   RADIOLEAD,   AND  BIS- 
MUTH^  by  Norman  A.  Bostrom,   Ira  L.   Morgan  and 
others.   Rept.  for  15  Mar  58-14  Mar  59  on  Contract 
AF  33(616)5619.   Feb  59,   150p.  96  refs.  WADC  Tech- 
nical nae  59-107. 
Order  from  OTS  $2.  75  PB  161  406 

An  investigation  of  the  interaction  of  neutrons  in 
lithium,  carbon,  nitrogen,  aluminum,  argon,   man- 
ganese, yttrium,  zirconium,   radiolead.  and  bismuth 
has  been  made  for  various  neutron  energies.   In  par- 
ticular the  following  measurements  have  been  made: 
(a)  The  angular  distributions  of  the  neutrons  inelas- 
tically  scattered  from  yttrium  and  zirconium  at  neu- 
tron energies  of  3.  67  Mev  and  4.  21  Mev.  (b)  The 
angular  distributions  of  the  non-elastically  scattered 
neutrons  from  vttrium  and  zirconium  when  bom- 
barded with  15.  2  Mev  neutrons,  (c)  The  energy  dis- 
tributions of  the  neutrons  emitted  from  yttrium,  zir- 
conium, and  radiolead  when  bombarded  with  4.  21 
Mev  neutrons,  (d)  The  energy  distributions  of  the 
neutrons  emitted  from  yttrium  and  zirconium  when 
bombarded  with  15.  2  Mev  neutrons,  (e)  The  cross 
section  for  production  of  gamma  rays  due  to  neutron 
interaction  in  lithium,  yttrium,  zirconiurn,  and 
radiolead  at  an  incident  neutron  energy  of  1.01  Mev, 
(f)  The  cross  section  for  production  of  gamma  rays 
due  ro  neutron  interaction  in  yttrium  and  zirconium 
for  neutrons  in  the  energy  region  from  3.  46  Mev  to 
4.  59  Mev.  (g)  The  gamma  ray  spectra  produced  from 
14.  9  Mev  neutron  interaction  in  yttrium,  zirconium, 
and  radiolead.  (h)  The  angular  distributions  of  the 
gross  gamma  rays  from  lithium,  yttrium,  zirconium 
radiolead,  and  bismuth  for  an  incident  neutron 
energy  of  4.  21  Mev  and  for  yttrium  and  zirconium  at 
an  incident  neutron  energy  of  3. 67  Mev.  (Author) 
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Yale  U. ,  New  Hay  en,  Conii. 
EFFECTS  OF  ATOMIC  ELECTRONS  ON  p-p  AND 
n-p  SCATTERING,  by  G.  Breit.    Rept.  on  Contract 
AF  18(600)771.    15  Aug  58,  6p.    4  refs.    AFOSR- 
TN-58-730;  AD-162  265. 
Order  from  LC  mi$l.  80,  ph$l.  80         PB  137  686 


Radioactivity 


Convalr,  Fort  Worth,  TexJ 
ANALYSIS  OF  THE  MOMENTS  METHOD  EXPERI- 
MENT,  by  R.  L.  Kloster.    Rept.  on  Contract 
AF  33(600>38946.    4  Sep  59,   31p.   11  refs.    NARF-59- 
33T;  FZK-9-138;  AD-226  115. 
Order  from  LC  mi$3.  00.  ph£6.  30  PB  145  630 


3,  phS6. 


Monte  Carlo  calculations  show  the  effects  of  a  plane 
water-air  boundary  on  both  flast  neutron  and  gamma 
dose  rates.    Multigroup  diffusion  theory  calculation  for 
a  reactor  source  shows  the  affects  d  a  plane  water- 
air  boundary  on  thermal  neutron  dose  rate.    The  re- 
sults of  Monte  Carlo  and  multigroup  calculations  are 
compared  with  experimental  values.    The  predicted 
boundary  effect  for  fast  neutrons  of  7.  3% agrees  within 
16%  with  the  measured  effect  of  6.  3%.    An  estimate  of 
the  boundary  effect  for  thermal  neutrons  from  PoBe 
source  is  obtained  from  the  results  of  multigroup  dif- 
fusion theory  calculations  for  a  reactor  source.    The 
calculated  boundary  effect  agjees  within  13%  with  the 
measured  values.    (Author) 


Convair,  Fort  Worth,   Tex. 
MECHANISMS  OF   RADIATION  DAMAGE:  A  SERIES 
OF  LECTURES.    Rept.  on  Contract  AF  33(600)32054 
15  June  59.   332p.   47  refs.    MR-N-232;  NARF-59-28T; 
AD- 225  541. 
Order  from  LC  mi$U.  10.  ph|51.  60        PB  145  474 
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Radiation  chemistry,   by  A.   B.   Hoefelmeyer 
Radiation  damage  mechanisms,   by  P.   M.  James 
Mechanisms  of  radiation  damage  in  organo- silicone 

by  T.   W.   Albrecht 
Physical  aspects  of  high-polyraer  systems,  by 

E.  G.   Fritz 
Rheological  treatment  of  radiation  effects  in  elasto- 
mers,  by  E.  G.   Fritz 
Anti-rads  and  their  mechanisms,   by  G.   K.  Abel 
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PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Arctic  Aeromedlcal  Lab. ,  Ladd  AFB.  Alaska 
WALK-AROUND  SLEEPING  BAG.   by  Harvey  A 
Buskirk.    Apr  59,   17p.    Technical  rept.  59-4- 
AD- 227  509.  t^    ^  '. 

Order  from  LC  ml$2.  40.  ph$3.  30  PB  144  849 

A  modification  d  the  standard  Quartermaster 
Mountain  Sleeping  Bag  is  proposed,  which  will  render 
It  useful  both  for  sleeping  purposes  and  for  wear  as 
an  outer  garment  in  a  survival  situation.    The  modi- 
fication facilitates  the  addition  of  insulation,  thus 
improving  its  heat  conservation  and  allied  character- 
istics.   Economy  d  weight  and  bulk  is  realized  be- 
cause this  dual  purpose  article  can  be  integrated  with 
the  current  clothing  assemblies  in  a  manner  which 
will  permit  deletion  c€  the  conventional  arctic  oarka 
(Author)  *^ 


Polacoat  Inc. ,  Blue  Ash,  Ohio. 
FEASIBILITY  STUDY  AND  DESIGN  OF  A  SELF- 
ATTENUATING  LIGHT  VALVE,  by  John  F.  Dreyer. 
Rept.  on  Health  Hazards  of  Materials  and  Radiation 
Contract  AF  33(616)5469.    Oct  59,   21p.    14  refs.       ' 
WADC  Technical  rept.   59-81. 
Order  from  OTS  $0.  75  PB  161  433 

Investigation  of  the  phototropic  phenomenon  to  deter- 
mine the  feasibility  of  phototropic  material  as  a 
protective,   self-attenuating  light  valve  against  the 
energy  yields  of  high -intensity  light  sources  has  been 
accomplished.    Although  it  has  been  found  that  the 
practical  utilization  of  phototropic  material  as  a  pro- 
tective eye  device  against  an  atomic  flash  is  mar- 
ginal, Its  use  as  a  sunglass  appears  to  be  feasible. 
(Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
A  FIELD  TEST  OF  CANAIG  RE -TANNED  HEAVY 
LEATHER  IN  LOW  QUARTER  SHOES,  by  Ludwig 
Seligsberger,  Charles  W.  Mann,  and  Joseph  Naghski 
(Hides  and  Leather  Lab.).  Oct  59,  26p.  16  refs. 
Footwear  and  Leather  Series  rept.  no.  15. 
Order  from  LC  mi$2.70,  ph$4.80  PB   144  533 

The  service  characteristics  of  these  shoes  were 
studied  over  a  period  of  14  months  .  Details  of  the 
tanning  trial  and  the  field  test  are  described.  Only 
minor,  if  any,  differences  between  the  shoe  components 
made  from  canaigre  and  from  standard  leather  were 
noted  -  except  for  the  wear  resistance  of  the  outsole. 
TTie  wear  resistance  of  the  ouisoles  was  measured  by 
comparing  losses  in  outsole  thickness  before  and  after 
wear.  By  this  method,  oil -treated  canaigre  soles 
showed  a  22%  greater  loss  than  oil-treated  standard 
soles.  This  difference  is  sufficiently  small  to  warrant 
the  conclusion  that  the  leather  industry  could  produce 
canaigre- tanned  leather  as  good  as  heavy  leather 
tanned  in  the  conventional  manner,  if  it  were  to  direct 
its  efforts  toward  that  goal.  The  field  test,  therefore, 
may  be  considered  as  an  encouraging  first  step  toward 
establishing  canaigre  as  a  domestic  replacement  ma- 
terial for  critical  and  strategic  tanning  imports. 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
TEST  OF  THREADS  FOR  FOOTWEAR  CONSTRUC- 
TION CONSIDERING  THE  EFFECT  OF  STORAGE, 
by  Edward  B.  Frederick.    Oct  58,   30p.    Footwear  and 
Leather  Series  rept.  no.   14. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  411 

"Hiis  study  was  undertaken  to  determine  the  optimal 
thread  and  cord  combination  for  stitching  the  uppers 
and  bottoms  of  leather  combat  footwear  in  order  to 
extend  its  service  life.    The  effect  of  a  two-year 
storage  period,  under  both  temperate  and  tropical 
conditions,  on  the  stress -strain  properties  at  selected 
threads  and  cords  was  investigated.    The  threads  and 
cords  were  stored  in  skeins  and  in  a  wrapped- around - 
leather  condition.    Service  shoes  stitched  with  various 
combinations  d  these  threads  and  cords  were  also 
stored.    The  threads  and  cords  were  laboratory  tested 
periodically  during  storage  and  again  at  the  end  of  the 
two  year  period-    Hie  shoes  were  visually  examined 
periodically  and,  after  the  complete  storage  period, 
tfiey  were  wear-tested.    The  laboratory  test  results 
showed  the  strength  loss  of  the  nylon  threads  to  be 
negligible  during  storage.    The  shoe  wear  test  results 
showed  the  nylon  thread  to  be  significantly  more  dur- 
able for  upper  stitching  than  any  of  the  other  threads 
tested.    In  the  laboratory,  the  nylon  and  polyester 
cords  were  found  to  be  about  equal  during  the  storage 
period.    Both  lost  less  strength  than  either  the  cotton 
or  linen  cords.    As  a  result  of  the  shoe  wear  test,  the 
durability  d  all  of  the  bottom  stitching  cords  was  in- 
dicated to  be  about  equal.  (Author)  (See  also  PB 
140  252) 
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Applied  Physics  Lab.,  Johns  Hopkins  U., 

Silver  Spring ,  Md . 
TECHNICAL  PAPERS  FROM  THE  QUARTERLY 
REVIEW  OF  BUMBLEBEE  ACTIVITIES,  JANUARY- 
JUNE  1957.  Rept.  on  Contract  NOrd-7386.  [1957] 
48p.  15  refs.  Bumblebee  rept.  no.  270. 
Order  from  LC  mi$3.30,  ph$7.80  PB  145  094 

Contents : 
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Army  Research  Office,  Washington,  D.  C. 
ARMY  RESEARCH  TASK  SUMMARY,    1960.    VOL- 
UME 3.    PHYSICS  (PART  I).    373p. 
Order  from  OTS  %3.  75  PB  161  135 

Contents: 

Multiple  subfields  of  physics 

Astronomy  and  astrophysics 

Atomic  and  molecular 

Biophysics 

Electricity  and  magnetism 

Electromagnetic  waves 

Electron  physics 

Heat  and  thermodynamics 

Light  and  optics 

Nuclear  physics 

Sound  and  acoustics 

(See  also  PB  151  496) 


Army  Research  Office,  Washington,  D.  C. 
ARMY  RESEARCH  TASIC  SUMMARY,    1960.    VOL- 
UME 4.    PHYSICS  (PART  11)  AND  GEOPHYSICAL 
SCIENCES    375p. 
Order  from  OTS  $3.  75  PB  161  136 

Contents: 

Physics  (Part  II); 

Mechanics  (except  solid  state) 

Solid  state  physics 

Geophysical  Sciences: 

Cartography  and  geodesy 

Earth  physics 

Geography 

Geology  and  geophysics 

Meterology 

Oceanography 

(See  also  PB  151  497) 


Diamond  Ordnance  Fuze  Labs. ,   Washington,   D.  C. 
THE  DISCONTINUOUS  POTENTIAL  OF  AN  AXIALLY 
SYMMETRIC  CHARGE  ON  A  SPHERE,  by  Chester 
Snow.    1  Oct  59,   39p.  2  refs.    TM-59-8. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  709 

If  a  sphere  is  covered  with  a  thin  metallic  foil  which 
is  cut  along  some  circle,   its  two  parts  may  be  kept 
at  different  potentials.    The  limiting  case  where  this 
insulating  cut  is  infinitely  thin  leads  to  a  surface 
potential  with  finite  discontinuity.    The  potential 
function  at  all  points  inside  and  outside  the  sphere 
may  be  evaluated  by  exact  formulas  so  the  surface 
density  of  electric  charge  on  each  cap  may  be  com- 
puted, not  only  when  the  sphere  is  isolated,  but  also 
when  it  is  any  height  above  a  conducting  plane. 
(Author) 


Maryland  U. .  College  Park. 
DETERMINATION  OF  THE  SUPERCONDUCTING 
SKIN  DEPTH  FROM  THE  ENERGY  GAP  AND  SUM 
RULE,  by  M.  Tinkham  (U.  of  California)  and 
R.  A.   Ferrell.    Rept.  cm  Contracts  Nonr- 1797(00) 
and  222(58).    Feb  59,   13p.   18  refs.    Physics  Depi. 
Technical  rept.  no.   131. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  780 

It  has  previously  been  pointed  out  that  the  oscillator 
strength  sum  rule  provides  a  useful  relation  between 
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the  energy  gap  in  a  super ctkiductor  and  the  strength 
of  the  supercurrent  which  flows  in  response  to  an 
applied  low  frequency  field,    A  direct  consequence  is 
the  effect  at  impurities  in  increasing  the  penetration 
depth.    The  purpose  d  the  present  note  is  to  extend 
these  arguments  to  the  cas^  of  an  ideal  pure  bulk 
s  uper dbnductor. 


Acoustics 


Aeronautical  Accessories  Lab.  ,   Wright  Air  Devel- 
opment Center,   Wright -Patterson  AFB,   Ohio. 
RANIX)M  VIBRATION  SIMIULATION.   by  Neal 
Granick.    Status  rept.  on  Destructive  Noise  and  Vibra- 
tion.   Nov  58,   18p.    12  refs.    WADC  Technical  note 
58-274;  AD- 203  125. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  147 

The  status  erf  random  vibration  research  as  it  per- 
tains to  problems  in  simulation  is  reviewed  critically. 
Areas  of  experimental  research  are  suggested  which 
eventually  may  determine  the  extent  to  which  random 
vibration  should  be  used  in  the  laboratory.    The  con- 
tinued use  of  sinusoidal  vibration  techniques  for  the 
simulation  of  noise- induced,  vibration  appears  justi- 
fied on  the  basis  erf  existing  knowledge  and  economic 
considerations.    (Author) 


Naval  Ordnance  Test  Statii)n,  China  Lake,  Calif. 
INTEGRATED  WHITE  NOI$E,   by  Roy  Leipnik. 
July  59,    14p.    NOTS  TP-237D;  NAVORD  rept.  7013. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  127 


>2.40,  pW 
of  n-tini€ 


The  autocovariance  of  n-tinies  finite- integrated  band- 
limited  white  noise  is  calculated  in  terms  of 
exponential -integral  functioiis.    Asymptotic  results 
are  obtained  for  large  and  simall  band- width  limits, 
and  error- bounds  are  given,  with  a  view  toward 
error-analysis  d  integrated  accelerometers. 
(Auttx>r) 


Ordnance  Research  Lab.  ,   Pennsylvania  State  U. , 

University  Park. 
A  THEORY  OF   REFLECTIONS  FROM  GRADUAL- 
TRANSITION  SOUND  ABSORBERS,   by  Norman  V. 
Miller.    Rept.  no.  46  on  Contract  NOrd- 16597. 
15  Dec  58,   47p.    14  refs.    Ap-208  109. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  144  963 

In  this  report,   reflections  from  gradual-transition 
linings  for  anechoic  tanks  are  treated  theoretically  by 
considering  the  propagation  of  compressional  waves 
in  stratified  media.    Typical  linings  are  considered  in 
detail  to  determine  theoretically  the  proportion  erf 
transition  width  to  total  linitg  width  that  produces 
minimum  reflections.    A  comparison  of  the  theoretical 
results  with  experimental  d$ta  for  a  cone-type  under- 
water lining  indicates  that  tfce  one-dimensional 
theory  gives  useful  results  lor  cone  and  wedge  linings. 


Electricity  and  Magnetism 


Aerosciences  Lab.  ,  General  Electric  Co. , 

Philadelphia,  Pa. 
MAGNETOHYDRODYNAMIC  CHANNEL  FLOW  OF 
A  PERFECT  GAS  FOR  THE  GENERATION  OF 
ELECTRICAL  POWER,  by  G.   W.   Sutton.   Rept.  on 
Contract  AF  04(647)269.   8  Dec  59.  34p.  9  refs. 
Technical  Information  Series  R59SD473. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  184 

This  report  considers  the  channel  flow  of  an  ideal 
compressible  gas  which  is  slightly  ionized,  for  the 
purpose  erf  generation  of  electrical  power.    Analytical 
expressions  are  derived  for  the  flow  variables  for 
flows  erf  constant  velocity,  temperature,  pressure, 
density  and  area. 


Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa, 
ELECTRIC  FIELD  DISTRIBUTION  IN  AN  IONIZED 
GAS.  I,  by  Michel  Ba ranger  and  Bernard  Mozer. 
(Doctoral  thesis).  Technical  rept.  no.  1  on  Contract 
Nonr-760(15).  [1959]  I9p.  11  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  144  897 

A  method  for  improving  systematically  the  Holts  mark 
distribution  is  described.  It  is  based  on  a  cluster- 
type  expansion  and  takes  into  account  increasing 
orders  of  correlation.  In  this  paper,  it  is  applied  to 
the  calculation  of  the  distribution  of  the  high- 
frequency  component  of  the  electric  field  in  an  ionized 
gas  in  thermal  equilibrium.  (Author) 


Electrical  Engineerinjg  Research  Lab. ,  U.  erf 

Texas,  Austin. 
ATMOSPHERIC  WHISTLERS  AND  THE  ELECTRON 
DENSITY  IN  THE  IONOSPHERE,   by  F.  H.  Shammatt. 
Rept.  on  Contract  AF  19(604)5504.    21  Oct  59,   26p. 
10  refs.    Rept.  no.  6-30:  AFCRC-TN- 59-790. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  968 

Some  erf  the  electromagnetic  energy  released  from 
lightning  strokes  travels  a  path  through  the  iono- 
sphere essentially  parallel  to  the  magnetic  lines  of 
the  earth's  magnetic  field.    It  arrives  at  the  ground  in 
the  opposite  hemisphere  as  a  frequency  dispersed 
wave  train  with  time  delay  increasing  with  decreasing 
frequency.    This  report  presents  a  method  of  comput- 
ing the  dispersion  from  a  knowledge  erf  the  electron 
density  and  compares  observed  and  computed  disjjer- 
sions  based  on  an  assumed  exponential  electron 
density  height  distribution. 


Gordon  McKay  Lab.  of  Applied  Science,  Harvard  U., 

Cambridge,  Mass. 
IMPROVEMENTS  IN  DESIGN  OF  THE  FIVE- 
STRING  PENDULUM  MAGNETOMETER,  by 
C.   H.  Nowlin.   Scientific  rept.  no.    14  on  Contract 
AF  19(604)1084.   10  Sep  58,  34p.   4  refs.   AFCRC- 
TN-58-554;  AD- 160  863. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  137  792 

Attention  was  given  to  the  experimental  and  theoreti- 
cal problems  of  measuring  the  saturation  magnetic 


moment  per  gram  erf  various  magnetic  materials.  A 
five- string  pendulum  magnetometer  is  used  and  the 
sample  is  located  in  a  non- homogeneous  field.  A  de- 
scription and  pictures  of  a  practical  operating  sys- 
tem (including  automatic  timing)  are  shown.  Sources 
of  possible  error  are  pointed  out,  together  with  the 
methods  of  suppressing  them,  which  enabled  us  to 
limit  our  error  to  a  maximum  of  3  per  cent.   Further- 
more, equations  are  derived  showing  the  exact  effect 
of  using  simply  shaped  pole  caps,  e.  g.  ,  spherical, 

instead  of  hopefully  assuming  that  all  will  be  well  if 
one  limits  operation  to  a  small  region  near  the  center 
of  the  pole  gap.  (Author) 
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PLASMA:  BIBLIOGRAPHY.    Suppl.  to  Electric  Dis- 
charges in  Gases  and  on  Plasma:  Annotated  Bibliejg- 
raphy.    28  Jan  59  [13]p.    AF  1255489.   Suppl.   to 
AF  1255488. 
Order  from  LC  mi$2.  40.   ph$3.  30  PB  142  618 

Consists  of  entries  from  Western  open  sources, 
1955-58. 

A  bibliography  on  plasma  covering  the  publications  erf 
the  United  Slates,  England  and  France  and  which  is  a 
supplement  to  AF  1255488  entitled  "Annoted  Bibliog- 
raphy on  Electric  Discharges  in  Gases  and  on  Plasma" 
dated  Jan.  28,  1959  covering  publications  from  Soviet 
open  sources,  1950-1958  (technical  translation 
59-12981). 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
THE  McGILL  SYMPOSIUM  ON  MICROWAVE 
OPTICS  JUNE  22-25.   1953.  PART  I.   MICROWAVE 
OPTICS,  by  B.  S.  Karasik  and  F.  J.  Zucker.  Apr  59, 
142p.    156  refs.  AFCRC-TR-59-118(I);  AD-211  499. 
Order  from  OTS  %2.  75  PB  161  450 

Contents: 

Lenses  and  reflectors 

Caustics  and  aberrations 

Fourier  transforms  and  conimunication  theory 

Microwave  optics  of  artificial  dielectric  media 

Microwave  interferometry  and  the  Faraday  effect 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
THE  McGILL  SYMPOSIUM  ON  MICROWAVE 
OPTICS,  JUNE  22-25,   1953.  PART  IL   DIFFRAC- 
TION AND  SCATTERING,  by  B.   S.   Karasik  and 
F.  J.  Zucker.  Apr  59.  250p.    172  refs.  AFCRC-TR- 
118(11);  AD-211  500. 
Order  from  OTS  $3.  50  PB  161  451 

Contents: 

Electromagnetic  theory 
General  techniques 


The  geometric  optics  limit  in  diffraction  theory 

Asymptotic  devele^ments 

Diffraction  by  apertures 

Scattering  by  specific  bodies 

Radiation  i>atterns  of  antennas 

Experimental  studies 

(See  also  PB  161  450) 


Hughes  Aircraft  Co. .  Culver  City,  Calif. 
NEAR  FIELD  ANALYSIS  OF  CIRCULAR  APERTURE 
ANTENNAS,  by  R.  C  Hansen  and  L.  L.  Bailin.   Scientific 
rept.  no.  3508/3  on  Contract  AF  19(604)3508.    Aug  59. 
37p.   20  refs.    AFCRC-TN-59-780:  AD-228  778. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  600 

The  problem  of  the  accurate  determination  of  the  total 
electromagnetic  field  pre)duced  by  a  current  distribu- 
tion on  a  circular  disc  type  apjerture  is  examined.   For 
comparison  d  the  near  and  Fresnel  region  solutions, 
an  exact  Maxwellian  integral  is  used  as  the  starting 
point.    Aperature  and  space  cewrdinates  are  separated 
by  the  use  of  Bessel  function  addition  theorems,  allow- 
ing the  field  to  be  expressed  as  a  sum  erf  terms  con- 
taining radial  and  angular  integrals.    The  radial  inte- 
grals involve  only  the  disc  (aperture)  distributiem  and 
coordinates  while  the  angular  integrals  involve  only 
the  elevation  angle.    The  distance  from  origin  appears 
implicitly  in  the  series  coefficients.    These  integrals 
are  suitable  for  high  sp>eed  computatiems  and  have 
been  evaluated  for  a  number  of  cases.    The  results 
are  compared  with  the  small  angle  and  general 
Fresnel  formula  values  for  various  observation  angles, 
distances  from  the  aperture,  and  aperture 
distributions.   (Author) 


Hughes  Aircraft  Labs.  ,  Culver  City,  Calif. 
PERIODICALLY  SLOTTED  SURFACE  WAVE 
STRUCTURE,  by  Robert  W.  Hougardy.  Scientific 
rept.   no.   3508/4  on  Contract  AF  19(604)3508.  Aug  59, 
3lp.   11  refs.   AFCRC-TN-59-781. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  144  599 

A  new  type  of  surface  wave  structure  is  considered 
in  which  the  required  reactive  surface  impedance  is 
provided  by  a  ptarallel  array  of  air-filled  waveguides 
with  contiguous  broad  walls.  Each  guide  has  a  narrow 
wall  containing  a  series  of  closely- spaced,  non- 
resonant,  transverse  slots.    For  an  operating  fre- 
quency at  which  the  narrow  dimension  of  each  guide  is 
less  than  one- half  free- space  wavelength,  all  pre)pa- 
gating  mcxles  are  of  the  surface  wave  type.    An  ap- 
proximate solution  for  the  propagation  constant  P  of 
the  dominant  mode  is  obtained  by  employing  a  varia- 
tional technique.    Experimental  results  are  in  qualita- 
tive agreement  with  theory.    Attempts  to  predict  the 
radiation  pattern  of  this  surface  wave  structure  meet 
with  varied  success,  with  best  results  obtained  for 
(p/k)-l< 0.040.  (Author) 


Institute  of  Mathematical  Sciences,   New  York  U. , 

N.  Y. 
THE  SOLUTION  OF  MAXWELL'S  EQUATIONS  IN 
TERMS  OF  A  SPINOR  NOTATION.    PART  L    THE 
INITIAL  VALUE  PROBLEM  IN  TERMS  OF  FIELD 
STRENGTHS  AND  THE  INVERSE  PROBLEM,   by 
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H.  E.  Ktoses.   Kept,  on  Contract  AF  19(604)1717. 
June  58,  39p.    5  refs.    Research  rept.  no.  EM-114; 
AFCRC-TN-58-189;  AD- 152  441. 
Order  from  LC  ml$3. 00,  i*$6.  30  PB  137  566 

Maxwell's  equations  for  fields  with  sources  in  media 
in  which  the  dielectric  constant  and  permeability  are 
unity  are  wrinen  in  terms  0^  a  spinor  notation  which 
resembles  the  wie  used  for  Dirac's  equation  for  the 
electron.   One  can  introduce  Green's  functions  and 
expansions  in  terms  dl  connplete  sets  of  orthogonal 
functions,  which  are  analagous  to  those  used  in  the 
quantum  theory  of  the  electron,  to  solve  Maxwell's 
equations  in  more  compact  form  than  in  terms  of  the 
conventional  vector  nocatioa.    It  is  possible  to  express 
both  real  and  complex  vector  potentials  simply  in 
terms  d  the  field  strengths  by  means  of  this  notation. 
Some  examples  will  be  givai.    Furthermore,  the 
new  notation  .enables  us  to  solve  in  a  simple  way  an 
'inverse  radiation  problem'. 


Institute  of  Optics,  U.  of  Rochester,  N.  Y. 
A  SaffLE  PULSED  ULTRAVIOLET  LIGHT  SOURCE, 
by  Richard  F.  Weeks.    Technical  note  no.   15  on 
Contract  AF  19(600)193.    S^  58,   19p.    6  refs. 
AFOSR-TN-58-615;  AD-162  143. 
Order  from  LC  mi$2.  40,  i*$3.  30  PB  138  219 

A  pulsing  circuit  to  permit  the  use  at  a  conventional 
low  pressure  "Nester"  hydrogen  arc  as  an  ultra- 
violet stimulating  source  fcr  luminescence  studies  is 
described.    The  pulse  duradon  may  be  varied  from 
5  milliseconds  to  30  microseconds  with  a  repetition 
rate  of  60  per  second.    There  is  no  perceptible  vari- 
aticm  of  the  light  form  from  pulse  to  pulse.    The  rise 
time  of  the  pulses  is  20  microseconds  and  the  fall 
time,  0.  3  microseconds.    The  pulsing  circuit  is 
assembled  from  conventional  electrcmic  components 
and  contains  no  critical  high  frequency  circuits.   The 
inherent  spectral  range  and  T-eliabiUty  of  operation 
of  the  Nester  lamp  are  maintained  and  the  unit  may 
be  easily  switched  to  DC  operation.    The  use  of  this 
source  in  kinetics  measuretnents  is  discussed  briefly. 


Laboratory  of  Astrophysic  s  and  Physical  Meteorol- 
ogy, Johns  Hopkins  U.  ,  Baltimore,  Md. 

SELECTIVE  REFLECTIVITY  OF  CRYSTALS  IN 

THE  NEAR  INFRARED,  by  Dean  Fiske  Kimball. 

Rept.  on  Contract  Nonr- 248(01).    1  Oct  57,  87p. 

9  refs.   AD- 200  149. 

Order  from  LC  miH  80,  ph$13.  80  PB  137  708 

The  reflectivities  of  six  neWly  prepared  synthetic 
crystals  (corundum,  spinel!  nickel  zinc  ferrite,  zinc 
ferrite,  titania  oxidized  an4  titania  reduced)  were 
measured  over  the  region  H-25  microns.   The  meas- 
uren^ents  were  made  on  a  ihodified  Perkin- Elmer 
Model  12C  single  beam  double  pass  spectrometer 
using  unpolarized  radiation  and  near  normal  incidence. 
All  crystals  exhibited  seleqtive  reflection  with  the 
regions  of  strong  reflection  of  zinc  ferrite  and  nickel 
ferrite  beginning  at  about  l&  microns,  and  those  of 
the  other  crystals  beginning  at  about  11  microns. 
Corundum  attained  the  highiest  reflectivity  of  any  erf 
the  samples,  its  peak  reflectivity  reaching  95%.   How- 
ever, it  appears  that  the  titania  crystals  have  the  best 
chance  of  proving  useful,  the  transmission  of  a  plate 


of  0.  0096"  thickness  of  InSb  was  also  measured  over 
the  region  1-25  microns.    It  was  opaque  out  to  7  mi- 
crons after  which  the  transmission  increased  very 
rapidly  to  a  maximum  value  of  45%.    This  material 
has  found  application  as  a  short  wavelength  cut-off 
filter.  (Author) 


Research  Technology  Associates,  Inc. ,  Waltham, 

Mass. 
STUDY  OF  ELECTRON  AND  ION  BEAMS  UNDER 
OUTER  SPACE  CCM)ITIONS,  by  J.  Babakian.  Final 
rept.  on  Contract  AF  19(604)3895,  15  Aug  59,  97p. 
17  refs.  AFCRC-TR-59-172. 
Order  from  LC  mi$5.40,  ph$15.30  PB  144  980 

The  research  and  design  of  an  experimental  high 
vacuum  system  is  considered  in  some  detail.  This 
facility  was  intended  for  the  evaluation  of  electron 
and  ion  beams  under  a  variety  of  environmental  con- 
ditions.  The  equipment  has  been  built  and  tested. 
Some  aspects  of  the  formation  and  propagation  of 
electron  beams  have  been  considered.  Some  designs 
of  electron  guns  and  their  possible  use  have  been  dis- 
cussed. In  Uke  manner  ion  sources  and  ion  beams 
have  been  covered . 


Rome  Air  Development  Center,  Griff  is  s  AFB,  N.  Y. 
AN  INVESTIGATION  WITH  NEUTRAL  DENSITY 
FILTERS  OF  THE   RELATIONSHIP  BETWEEN  CRT 
SIGNAL  DETECTION  AND  BRIGHTNESS  DISCRIMI- 
NATION, by  Robert  L.  Erdmann.    Nov  59,  13p.  2  refs. 
RADC-TN- 59-318. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  144  776 

Signal  detectability  on  cathode  ray  tubes  (CRT)  de- 
p)ends  primarily  upon  the  brightness  discrimination 
ability  of  the  observer.    Typical  data  on  brightness 
discrimination  indicates  that  this  function  improves 
continuously  up  to  intensity  values  well  above  the 
maximum  light  output  of  a  CRT.    Yet,  observations 
relating  to  voltage  required  for  signal  detection  on 
CRT's  to  grid  bias,  which  regulates  light  output,  show 
a  minimum  value  well  below  the  bias  that  produces 
maximum  light  output.    This  report  presents  two  pre- 
vious explanations  of  this  phenomenon  and  investigates 
the  implications  of  one.    The  discussion  section 
presents  some  special  difficulties  encountered  when 
trying  to  apply  brightness  discrimination  data  to 
intensity  modulated  scopes.    (Author) 


Stanford  U.  ,  Calif. 
SYNTHESIS  OF  THIRD  ORDER   CONTRACTOR 
CONTROL  SYSTEMS,   by  Irmgard  FlUgge-Lotz. 
Rept.  on  Contracts  AF  49(638)513.  NAw-6533,  and 
AF  33(600)35030.   15  Oct  59,  32p.   14  refs.  Div,  of 
Engineering  Mechanics  technical  rept.   no.    123; 
AFOSR-TN-59-918. 
Order  from  LC  miJ3.00,  ph$6.  30  PB  145  504 

TTie  transfer  function  of  the  uncontrolled  linear  dy- 
namic system  has  one  real  and  two  complex  poles 
and  may  have  zeros.    The  parameters  of  the  system 
change  with  operating  conditions.    A  feedback  con- 
tactor control  with  linear  switching  function  is  sug- 
gested, which  can  be  realized  easily  and  which  is 
efficient  under  different  operating  conditions.    The 
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design  is  based  on  the  idea  of  coming  as  close  as 
possible  to  "optimum"  control  in  those  cases  for 
which  the  latter  is  known.    The  influence  of  imper- 
fections (time  delay,  threshold)  on  the  performance 
(rf  the  control  system  is  discussed.  (Author) 


Technical  Research  Group,  Syosset,  N.  Y. 
SPHERICALLY  SYMMETRICAL  LENSES,  by 
A.  F.  Kay.    Rept.  on  Contract  AF  19(604)4054. 
Oct  58,  37p.    14  refs.    Technical  rept.  no.   122-1; 
AFCRC-TN-58-566;  AD- 160  878. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  138  277 

A  design  procedure  is  given  for  finding  the  index 
variation  of  a  spherically  (or  cylindrically) 
symmetric  lens  which  will  produce,  with  some 
restricticms,  any  desired  shaped  beam  pattern. 
Applications  are  made  to  a  broad  beamLuneberg  lens, 
a  bistatic  Luneberg  reflector,  and^a  bistatic  Eaton- 
Lippmann  lens.   Other  examples  are  also  worked  out. 
The  practical  importance  of  the  index  singularity  at 
the  center  of  lenses  of  the  Eaton -Lippmann  type  is 
treated.    In  Part  II,  the  question  of  tolerances  in 
refractive  index  in  spherically  and  cylindrically 
symmetric  lenses  is  considered.    Some  new 
properties  of  radially  symmetric  lenses  are  given. 


Trinity  Coll.  ,  Dublin  (Eire). 
EMISSION  OF  SECONDARY  ELECTRONS  FROM 
SOLID  SURFACESl    Annual  technical  status  rept. 
ATR  no.   1  for  1  Nov  58-31  Oct  59  on  Contract  DA  91- 
591-EUC-973.    6  Nov  59,  5p.    AD- 228  543. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  144  920 

Experimental  work  has  been  concerned  with  the 
production  of  ultra  high  vacuum  in  the  neighborhood 
of  10" ^^mm  Hg  necessary  for  the  production  and 
maintenance  of  clean  surfaces. 


Molecular  Physics  and  Spectroscopy 


Columbia  U.  ,  New  York. 
THEORY  OF  SATURATION  IN  ELECTRON  SPIN 
RESONANCE  SPECTRA,  by  Michael  J.  Stephen  and 
George  K.   Fraenkel.   Technical  note  rept.  no.  2  on 
Research  in  Electron  Spin  Resonance,  Contract 
AF  49(638)520.  23  Sep  59,  44p.  24  refs.  CU-2-AF- 
520-Chem.  ;  AFOSR-TN-59-745. 
Order  from  LC  mi^.  30.  ph$7.  80  PB  144  910 

A  theory  of  saturation  in  electron  spin  resonance 
spectra  exhibiting  hyperfine  splitting  is  presented. 
This  theory  is  used  to  study  the  saturation  of  free- 
radical  spectra  in  solution,  and  a  variety  of  relaxa- 
tion processes  are  investigated. 


Emory  U. ,  Ga. 
RELATIVE  DOUBLE- BONDING  CAPAailES  OF 
THE  HALOGENS,  by  J.  H.  Goldstein,  John  A.  Howe 
and  Roselin  S.  Wagner.    Technical  rept.  no.  4  on 
Program  in  Microwave  S^>ectroscc^y,  Contract  DA 
01-0O9-ORD-44D.    15  Dec  56,  4p.    9  refs. 
Order  from  LC  ml$l.  80,  ph$l.  80  PB  138  327 


Brief  based  studies  are  made  erf  several  series  of 
gaseous  organic  halides.    (See  also  PB  137  496) 


Indiana  U. ,  Bloomington. 
A  STROBOSCOPIC  FLASH  SOURCE  FOR  KINETIC 
SPECTROSCOPY,  by  Jerry  H.  Current,  Odell  F. 
Raper,  and  Edward  J.  Blair.    Rept.  on  Contract  AF 
18(603)93.    29  Aug  58,   12p.    3  refs.   AFOSR-TN-58- 
[778];  AD- 201  926. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  172 

A  stroboscopic  light  source  is  described  for  observ- 
ing the  kinetic  behavior  of  chemical  systems  by 
absorption  spectroscopy.    The  light  consists  of  a 
short  train  oif  flashes  in  an  accurately  timed  sequence. 
Such  a  system  takes  advantage  of  the  brilliance  of 
the  xenon  flash  source  while  at  the  same  time  making 
it  possible  to  observe  the  system  at  a  sequence  of 
times.   Accurate  timing  is  inherent  in  the  apparatus. 
(Author) 


Institute  of  Molecular  Physics,  U.  erf  Maryland, 

College  Park. 
MOBIUTY  OF  HYDROGEN  IONS  (H^-,  H2'^  ,  H3  ^ 
IN  HYDROGEN,  by  Edward  A.  Mason  and  Joseph  T. 
Vanderslice.    Rept.  on  Contract  AF  18(600)1562. 
14  Nov  58,  23p.    26  refs.    IMP-OSR-11;  AFOSR-TN- 
58-1005;  AD- 206  148. 
Order  from  LC  mi|2.  70,  phH  80  PB  137  813 

Force  laws  for  H^  ,  H2^  .  and  H3  +in  H2  are 
calculated  from  theory  and  from  results  on  the 
scattering  of  low-velocity  ion  beams  in  H2  gas. 
These  results  are  then  used  to  calculate  the 
mobilities  of  the  hydrogen  ions  in  H2  gas  as  a  func- 
tion of  temperature.   TTie  mobilities  of  H-^and  H2  +• 
decrease  slightly  with  increasing  temperature,  but 
the  mobility  of  H3  -t-increases  strongly.    The  agree- 
ment with  experiment  indicates  that  the  unidentified 
hydrogen  ion  whose  mobility  has  been  measured  is 
probably  H2  -♦-.  rather  than  the  usually  assumed  H3l-. 
(Author) 


Massachusetts  InsL  of  Tech. .  Cambridge. 
SOLID-STATE  AND  MOLECULAR  THEORY  GROUP. 
Quarterly  progress  repL  no.  28  on  Contract  Nonr- 
1841(34).   15  Apr  58.  66p.  75  refs.    AD- 161  845. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  138  568 

A  note  on  the  spin  hamiltonian 

Compton  scattering  of  X-rays  from  non- spherical 

charge  distributions 
X-ray  atomic  scattering  factors 
Electronic  wave  functions  for  polyatomic  molecules 
Dipole  moment  in  hydrogen  fluoride 
Electron  coupled  interaction  between  nuclear  spins  in 

the  HD  molecule 
Multi- center  integral  programs  for  L  B.  M,  704 

computer 
704  programs 
Energy  band  in  iron 
Energy  bands  In  potassium 
Bimolecular  semiconducting  compounds 
Electronic  structure  of  a  two- vacancy  V-centcr  in  KCI 
Interaction  of  a  hole  with  mobile  lanice  ions  in  KCl 
Transport  properties  of  metals  (See  also  PB  138  444) 
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Mellon  Inst,  [of  Industrial  Research,  U.  of 

Plttsbui^]  Pa . 
INFRARED  SPECTROSCOWC  EVIDENCE  FOR  THE 
ROTATION  OF  AMMONU  MOLECULE  IN  SOLID 
ARGON  AND  NITROGEN,  by  D.  E.  Mllligan  and 
R.  M.  Hexter.  Rept.  on  Contract  AF 49(638)542 . 
18  Dec  59,  16p.  6  refs.  AHOSR-TN-59-I327. 
Order  from  LC  nU$2.40,  pM3.30  PB  144  908 

High  resolution  Infrared  spectra  [of  the  symmetric 
bending  mode]  of  ammonia  suspended  at  high  dilution 
in  solid  argon  and  nitrogen  Jiave  been  obtained. 
More  than  a  half  dozen  extxtemely  sharp  bands  have 
been  obsen^ed  in  the  950- 1040  cm"  ^region  [in  the 
spectrum  of  ammonia]  in  tliese  materials  under  con- 
ditions where  there  should  be  little  if  any  absorption 
due  to  polymeric  species  .  The  frequency  separations 
of  the  bands ,  their  temperature  dependence  and  their 
extreme  sharpness  appear  |o  be  compatible  with  a 
model  in  which  the  ammonia  molecule  executes 
quantized  rotation  in  these  solids .   (Author) 


Mellon  Inst,   [of  Industrial' Research,  U.  of] 

Pinsburgh,  Pa. 
INTER  MOLECULAR  COUPLING  OF  VIBRATDNS 
IN  MOLECULAR  CRYSTALS,  by  R.  M.  Hexter. 
Rept.  on  Contract  AF  49(63$)542.  22  Oct  59,  36p. 
25  refs.  AFOSR-TN-59-113P. 
Order  from  LC  mi$a  00,  ph$6.  30  PB  144  867 

The  theory  of  Davydov  of  die  origin  of  correlation 
field  splittings  is  applied  to  the  non-degenerace  nKxles 
erf  solid  methyl  chloride.    Intermolecular  coupling 
constants  and  dipole  derivatives  for  these  modes  in 
the  solid  are  aerived.    An  isotope  effect  on  such 
splittings  is  reported  for  the  first  time  in  methyl 
iodide  and  is  accounted  for  by  means  of  Davydov 's 
theory.    The  effect  of  intermolecular  transition  dipole 
coupling  on  intensities  is  derived  and  compared  with 
implications  orf  the  dipole  derivatives  derived  from 
the  correlation  field  splittings.    The  possible  use  of 
other  bases  for  correlation  field  splittings  is  dis- 
cussed. (Author) 


University  CoU.  ,  Dublin  (Eire). 
OPTICAL  ABSORPTION  IN  INORGANIC  SOLIDS. 
Annual  Technical  rept.  na  I,  1  Oct  58-30  Oct  59, 
on  Contract  DA  91-591- EUC*958.  30  Oct  59.  13p. 
6  refs. 

Order  from  LC  ml$2.  40.  ph|3.  30  PB  145  019 

The  absorption  apectra  of  thin  films  of  stannous 
oxide,  stannic  oxide,  tetragcnal  plumbous  oxide, 
rhombic  plumbous  oxide  and  plumbic  oxide  have  been 
determined  from  2000  -  10,  ODOA.    The  absorption 
spectra  oi  tbln  films  d  beryllium  oxide  zirconium 
dioxide,  tantalum  pentoxide,  stannous  oxide,  stannic 
oxide,  plumbous  oxide,  arsenic  trioxide,  antimony 
trloKide  and  bismuth  trioxide  have  been  determined 
from  1200  -  2(XX)A  using  a  Schumann  region  grating 
q>ectrophotometer.    Another  apparatus  for  evapora- 
tion in  vacuum  and  an  apparatus  for  the  measuremeni 
oi  absorption  spectra  at  liquid  nitrogen  temperatures 
have  been  constructed  durii^  the  reponlng  period. 


Optics 


Air  Force  Missile  Development  Center, 

Holloman  AFB,  N.  Mex. 
A  STUDY  OF  THE  REFLECTION  EFFiaENQES 
OF  A  WATER-WHITE,  SILVER-BACKED  GLASS 
MIRROR  AT  DIFFERENT  ANGLES  OF  INCIDENCE 
by  Fred  Allison  and  Kenneth  Steele.  Oct  59,  62p        ' 
AFMDC-TN-59-27. 
Order  from  LC  ml$3. 90,  ph$10. 80  PB  144  979 

The  reflection  efficiencies  of  the  silver-backed, 
water- white  glass  mirror  contemplated  for  the  Hollo- 
man  Solar  Furnace  have  been  determined,  at  various 
angles  of  incidence,  by  both  computational  and  experi- 
mental methods  .  The  results  indicate  practically 
negligible  differences  in  the  mirror  efficiencies  at  all 
angles  at  which  the  solar  radiation  will  Impinge  on 
the  heliostat  and  the  condenser  mirrors  of  the  pres- 
ently designed  furnace.  The  mirror  efficiency  ex- 
perimentally determined  approximates  92  percent  of 
the  incident  angles  considered.   (Author) 


Electrical  Engineering  Research  Lab. ,  U.  al  Ttexas, 

Austin. 
POWER  SPECTRA  EVALUATIONS  FOR  SELECTED 
AIRBORNE  MICROWAVE  REFRACTQMETER  RE- 
CORDINGS, by  F.  N.  Edmonds,  Jr. ,  F.  X.  Bostick.Jr 
and  J.  R.  Gerhardt.    Rept.  on  Contract  AF  19(604)2249. 
15  Aug  58.  88p.  22  refs.    Rept.  no.  6-24;  AFCRC-TN- 
58-377;  AI>160  830. 
Order  from  LC  ml$4.  80,  ph$13.  80         PB  138  256 

Fifteen  samples  at  tropospheric  index  d  refraction 
fluctxiations  have  been  analyzed  statistically  to  give  a 
description  d  the  fluctuation  field  which  is  then  inter- 
preted in  terms  erf  current  theories  for  the  productlco 
of  these  fluctuations.    The  samples  or  shots  were 
measured  with  an  airborne  microwave  refractometer 
over  Camp  Carson.  Colorado^ at  altitudes  ranging froon 
6500  to  20,  000  feet  above  mean  sea  level.    The  anal- 
ysis used  Improved  equipment  and  techniques  devel- 
oped at  EERL  and  yielded  a  power  spectrum,  an 
amplitude  dlstributlOT  plot  and  a  running  rms  for  each 
sample  which  are  presented  in  Appendix  I. 


MlUikan  Lab.  of  Physics,  Pomona  Coll.  .  Claremont. 
Calif. 

ULTRASOFT  X-RAY  INTERACTION  COEFFI- 
CIENTS, by  Burton  L.  Henke  and  Jack  C.  Miller. 
Technical  rept.  no.  3  on  Ultrasofi  X-ray  Physics, 
Contract  AF  49(638)394.    Aug  59.   84p.   8  refs. 
AFOSR-TN-59-895. 
Order  from  LC  mlH  80,  ph$13.  80  PB  144  965 

Ultrasoft  X- radiations  (10  to  100  A  in  wavelength)  are 
highly  absorbed  by  matter  so  as  to  be  particularly 
useful  in  microanalysis.    Not  only  are  the  photoelec- 
tric absorption  cross -sections  very  large  compared 
with  those  for  conventional  x-ray  wavelengths  but  also 
the  effect  of  radiative  damping  upon  the  scattered 
wave  becomes  significantly  large.    Generally,  the 
ultrasoft  x-ray  interactions  are  considerably  simpler 
and  more  easily  defined  than  those  for  conventicxial 
x-radiations.    Atomic  scattering  factors  have  been- 
ubulated  for  O,  Al  and  St;  refractive  indices  have 
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been  obtained  for  Al.  AI2O3,  and  SIO2;  and  the  re- 
flected intensities  from  surfaces  erf  Al.  AI2O3  and 
Si02  and  from  layered  combinations  of  these  surfaces 
have  been  tabulated  as  a  function  of  both  wavelength 
and  angle  erf  reflection.    These  results  have  been  used 
to  illustrate  the  potentiality  of  ultrasoft  x-radiations 
for  application  to  the  microanalysis  for  mass,  chemi- 
cal and  surface  structure  information. 


Naval  Ordnance  Test  Station,  Cliina  Lake,  Calif. 
THE  SPATIAL  DISTRIBUTION  OF  INFRARED 
RADIATION  FROM  TOE  CLEAR  SKY  INCLUDING 
SEQUENCES  OF  SKY  MAPS  AT  VARIOUS  ELEVA- 
TIONS, by  H.  E.  Bennett,  Jean  M.  Bennett,  and 
Max  R.  Nagel  (Air  Force  Cambridge  Research 
Colter).    30  S^  59,  72p.    21  refs.    NOTS  Technical 
pub.  2302;  NAVORD  rept.  6577. 
Order  from  LC  ml$4.  50,  ph$12. 30  PB  145  109 

Series  of  measurements  of  the  spatial  distribution 
of  radiation  from  the  clear  sky  made  from  locations 
at  approximately  1000,  6000  and  14, 000  fee^  eleva- 
tion are  reported.    A  theoretical  relation  is  shown  to 
correctly  predict  the  observed  variation  in  radiance 
with  elevation  angle  in  the  2-40  micrcxi  wavelength 
region,  wfiere  radiation  from  the  sljy  is  mainly  due 
to  diermal  emission  by  the  atmosphere.    In  die  0.  6-2 
micron  region,  where  the  radiation  is  mainly  scat- 
tered sunlight,  the  spatial  distribution  is  related  to 
that  which  was  observed  simultaneously  in  the  visible 
but  forward  scattering  is  relatively  more  important 
in  the  near  infrared  and  the  relative  intensities  in  the 
two  regions  are  not  constant.    (Author) 


New  York  U. ,  N.   Y. 

A  STUDY  OF  THE  FAR  INFRARED  PROPERTIES 

OF  CRYSTALS,  by  J.  H.  Rohrbaugh.    Scientific  rept. 

no.  7.   1  Mar-31  May  59,  on  Millimeter  Wave  Project, 
Contract  AF  19(604)2673.    [1959]   71p.    4  refs. 
AFCRC-TN-59-784. 

Order  from  LC  mlH  50,  ph$12.  30  PB  144  969 

A  perturbation  method  is  described  whereby  the 
eigenfrequencies  and  the  frequency  distribution  of 
an  alkali  halide  may  be  calculated  at  an  arbitrary 
temperature  if  this  has  been  done  at  room  tempera- 
ture.   This  is  applied  here  to  find  the  eigenfrequencies 
of  NaCl  at  20K,  and  to  compare  with  the  values  at 
room  temperature.    A  method  is  also  presented  for 
the  calculation  of  the  perturbed  eigenvectors  and 
several  are  calculated  and  examined.    Results  are 
given  for  the  experiment  investigating  the  effect  erf 
surface  conductivity  on  the  intensity  distribution 
among  the  orders  of  an  echelette  grating.    The  find- 
ings are  inconclusive.    (Author)  (See  also  PB  142  729) 


Polan  Industries,   Inc.  ,  Huntington.  W.  Va. 
INDUSTRIAL  PREPAREDNESS  STUDY  FOR  NEAR 
INFRARED  FILTERS  AND  INTERMEDIATE  IN- 
FRARED FILTERS,  byD.  N.   Igou.   Final  rept.  for 
26  June  56-May  59  on  Contract  DA  36-039-8C-72739. 
May  59.  69p.    14  refs. 
Order  from  LC  mi$3.  90.  ph|10.  80  PB  145  441 

TTiis  report  includes  data  on  quarters,  equipment, 


materials,  methods  and  procedures  used  In  nrumufac- 
turing  these  filters.    It  also  includes  Near  and  Inter- 
mediate Infrared  Filter  Curves,  photographs  and 
drawings  of  equipment  and  facilities  necessary  for 
production.  (Author) 


Woods  Hole  Oceanographlc  Institution,  Mass. 
MEASUREMENT  OF  SPECTRAL  DISTRIBUTION  OF 
LIGHT  UNDERWATER,  by  Charles  J.  Hubbard. 
Status  rept.  on  Research  in  Underwater  Optics.  C<mi- 
tract  Nonr- 1720(00).   Jan  58.   15p.    Ref.  no.  58-6; 
AI>-154  363. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  955 

The  optical  system  of  the  spectrophotometer  swept  the 
wavelength  region  from  4000  A  to  6000  A  with  a  band- 
width of  about  100  A.    Hie  Instrument  was  designed  to 
be  suspended  by  4-conductor  oil  well  logging  cable. 
Hie  detecting  element  of  the  Instrument  was  a  type 
1P21  multiplier  phototube.    The  optic:al  system  em- 
ployed was  a  variation  of  the  Littrow  spectrometer  in 
which  the  collimated  light  is  passed  twice  through  the 
dispersing  prism.    Included  in  the  pressure  case  was 
a  depth  measuring  element  which  consisted  of  a  cc»n- 
merclal  pressure  actuated  potentiometer.    A  Sanborn 
2- channel  type  recorder  was  used.    The  calibration  of 
wavelength  versus  elapsed  time,  relative  to  the  pulse 
from  the  depth  meter  was  obtained  by  means  of 
several  gas  disc:harge  tubes  of  known  emission  line 
spectra.    Eight  successful  lowerings  of  the  spectro- 
photometer were  made  In  the  Atlantic  slope  water. 


Solid  State  Physics 


[Arkansas  U. ,  Fayetteville] 
PHOTOLYSIS  OF  CRYSTALLIZED  LEAD  AZIDE,  by 
Jack  G.  Dodd,  Jr.  [Rept.  on  Contract  DA  44-009-eng- 
2439]  15  Aug  56,  73p.  49  refs.  AD- 124  250. 
Order  from  LC  mlH  50,  ph$12.  30         PB  137  723 

The  photolysis  of  lead  azlde  in  the  crystalline  form 
has  been  studied  as  a  function  of  wave  length,   intensity 
and  time,  and  the  results  Indicate  that  the  mechanism 
of  photolysis  suggested  by  Thomas  and  Tompkins 
(Proc.  Roy.  Soc.  209A:550-56l,   1951;  210A:111-125, 
1951)  for  barium  and  potassium  azides  cannot  apply 
without  modification.    It  is  shown  that  an  unusual  lat- 
tice cexitribution  exists  for  lead  azlde  by  comparing 
the  photolytic  threshold  of  lead  azlde  in  solution  with 
lead  azlde  in  the  crystalline  state.    On  the  basis  of 
this  informadon  a  model  involving  the  production, 
trapping,  and  subsequent  decomposition  of  single  ex- 
citons  at,  or  near,  the  surface  is  proposed.    This 
model  requires  the  production  of  holes  and  F- centers, 
the  holes  at  least  to  be  mobile.    The  presence  of 
F- centers  is  believed  to  have  been  demonstrated 
through  photoemissdon  studies  in  whlc:h  two  regions  of 
photosensitivity  are  observed;  one  due  to  direct  ioni- 
zation Gf  the  F-center  by  the  Incident  radiation,  and 
the  other  to  ionization  erf  the  F-center  by  excitons 
formed  during  photolysis.    Some  unexplained  results 
indicating  that  the  photolytic  rate  varies  as  some  small 
power  of  the  time  are  presented,  and  it  is  shown  that 
simple  diffusion  theory  applied  to  the  escape  of  nitro- 
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geo  from  tl»e  Inteiiar  at  th4  crystal  la  Inadequate  to  fit 
the  data.    Sooe  sort  d  recemblnaticn  between  P< 
centera  and  holea  la  wnyufwl    (Author) 


irown  U.  DlT.  of  Kiglnecring,  Proridence,  R.  I. 
ON  THB  STEADY  CREEP  OF  SffiLLS,  by 
B.  T.  Onat  and  H.  Yuksel.   Technical  rept.  no.  5 
OB  Contract  Nonr-662(20).   Jan  58>   19p.    7  refs. 
AD- 154  573. 
Order  from  LC  nal$2.  40,  pli$3.  30        PB  137  916 

The  analytli  at  the  steady  creep  deformations  is 
usually  hated  ca  the  creep  law  which  stipulates  the 
praportlanallty  at  the  strain  rate  tensor  to  the  tensor 
d  street  derlatioB,  die  pr«porticnallty  factor  beinK  a 
function  of  the  Inrarlantt  of  the  deviatorlc  stress 
tentor.    Wahl  Q.  Applied  Klech.  22:231-238,   1956) 
s (jetted  a  modified  law  iihlch  is  related  to  the 
Tresca't  yldd  criterion  d  the  theory  at  plasticity. 
The  modified  creep  law  which  is  particularly  suitable 
for  the  investigation  of  rotttionally  symmetrical 
defomwtlont  cf  shells  is  discussed  in  geometrical 
terms.   The  modified  law  it  applied  to  establish  the 
creep  befaavlar  of  a  sandwich  cylindrical  shell  in 
terms  cf  the  stress  resultants  and  the  rates  of  curva- 
ture and  extension  of  the  milddle  surface.   An  example 
is  treated  using  the  stress  resultants  and  the  deflec- 
tion rates  as  relevant  variables  to  show  the  simplifi- 
cations achieved  in  the  analysis.    Finite  deflectionsi 
of  a  solid  circular  membrane  under  uniform  pressure 
are  also  discussed  as  a  further  example  of  the 
modified  creep  law. 


California  U. ,  Los  Angelas . 
YIELD  SURFACE  AND  PLASTIC  POTENTIAL  OF 
METALS^  by  T.  H.   Lin.    Rept.  on  Contract  AF 
49(638)20.   July  59,   13p.    30  refs.    AFOSR-TN-59-714. 
Order  from  LC  mi$2. 40,  ptk^.  30  PB  144  931 

The  coincidence  cf  the  plastic  potential  and  yield 
surface  for  bodi  single  crystal  and  polycrysul  aggre- 
gate is  derived  from  the  cons ideration  of  elastic 
strain  and  slips  in  individual  crystals.    Uniqueness 
in  single  crystals  for  incremental  si^-ess  and  strain 
is  discussed.    (Vomers  in  yield  surfaces  cf  a  poly- 
crystal  aggregate  are  shovm  to  exist  and  the  sharp- 
ness of  the  comer  is  shows  to  increase  with  loading. 
(Author^ 


Chicago  Midway  Labs.  ,  U  of  Chicago,  IlL 
PREPARATION  AND  PROPERTIES  OF  INDIUM 
ARSENIDE,  by  Roy  H.  Hartda  and  Alan  J.  Strauss. 
RepL  on  Contract  AF  18(6(B)09.  31  July  58.  28p. 
17  refs.  CML-TN-P108-14;  AFOSR-TN-58-[742; 
AD- 202  311] 
Order  from  LC  mi$2.  70.  phK  80  PB  137  689 

Arsenic  prepared  by  reduction  of  arsenic  trichloride 
and  purified  by  a  thermal  gradient  sublimation  tech- 
nique has  been  used  to  prepare  zone- refined  n-type 
InAs  as  pure  as  any  previously  reported,  although  its 
free  carrier  concentration  is  still  somewhat  greater 
than  10^6  cm" 3.    A  horizontal  modification  of  the 
Bridgman  technique  has  bean  used  to  grow  large  single 
crystals  of  InAs,    The  results  of  electrical  measure- 


ments on  the  n-type  material  are  in  good  agreement 
with  thoae  obtained  elsewhere.    These  results,  to- 
gether with  the  results  of  heat  treatment  experiments 
performed  at  the  Naval  Ordnance  Laboratory,  sifjpon 
the  view  that  the  free  carriers  in  the  InAs  are 
produced  by  ionization  of  doner  impurities  (princi- 
pally sulfur)  which  originate  in  the  arsenic  used  for 
synthesis.    Compensated  samples  of  InAs  have  been 
prepared  by  doping  with  cadmium.    One  such  sample 
exhibits  anomalous  electrical  properties  similar  to 
those  reported  in  the  literature  for  samples  doped 
with  zinc.    Another  cadmium-doped  sample  has  a 
resistivity  of  80  ohm- cm  at  770K.  by  far  the  highest 
value  ever  reported  for  InAs.  (Author) 


Detroit  U.  Mich. 
DBVELCffMENT  OF  A  MATHEMATICAL  THEORY 
OF  PLASnaTY  BASED  ON  THE  CX)NCEPT  OF 
SLIP,  by  H.  Payne,  S.  J.  Cxyzak,  and  N.  Bow.  Rept. 
on  Contract  AF  18(600)1466.   I  Oct  59,  25p.  8  refs. 
AFOSR-TN-59-1030. 
Order  from  LC  ml$2.70,  ph$4.80        PB  144  773 

The  model  developed  by  H.  Payne  has  been  used  to 
solve  the  problem  of  a  thin  wall  cylinder  which  is 
subjected  to  a  torsional  strain  following  a  plaster 
tensile  strain  and  the  results  cf  this  work  are  de- 
scribed in  detail.  The  study  of  the  Bauschinger  effect 
has  been  surted  and  the  work  contained  in  this  report 
deals  with  the  first  phase  of  this  study.  The  method 
for  calculating  the  plastic  behavior  for  a  reversal  of 
a  uniaxial  strain  has  been  developed  and  is  discussed. 
(Author)  (See  also  PB  140  791) 


Dianiond  Ordnance  Fuze  Labs. ,  Washington,  D.  C. 
MICROWAVE  PROPERTIES  OF  YTTRIUM  IRON 
GARNET,  by  E.  G.  Spencer,   R.  C.  LeCraw  and  C.  S. 
Porter.    30  June  59,   18p.  21  refs.    TR-633; 
AD- 205  261. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  010 

Single  crystal  yttrium  iron  garnets  grown  from  lead 
monoxide  solution  have  the  narrowest  ferromagnetic 
resonance  line  widths  of  any  material  yet  reported. 
Measurements,  on  spheres,  are  described  of  line 
width,  threshold  field,  and  relaxation  times.    These 
properties  are  shown  to  be  strongly  dependent  on  the 
degree  of  polish  at  the  specimen  surface. 


Edward  Washken  Labs. ,  Cambridge,  Mass. 
STUDY  OF  SILICA  STRUCTURE  MINERALS,  by 
Edward  Washken.    Quarterly  interim  rept.  no.  1, 
1  June-31  Aug  51,  on  Contract  DA  36-039- sc- 5587. 
[1951]  23p.   12  refs. 
Order  from  LC  mi$2. 70.  ph$4.  80  PB  138  065 

Eucryptite  LiAlS104  was  grown  in  this  quarter  in 
fairly  large  fragments  from  melts  of  its  own  com- 
position giving  rise  to  the  possibility  that  crystals  of 
sufficient  size  for  piezoelectric  tests  can  be  grown 
by  one  or  more  of  the  fusion  methods  such  as  slow 
cooling  or  lowering  of  a  melt  through  a  thermal 
gradient. 


Stt 


Edward  Washken  Labs. ,  Cambridge,  Mass. 
STUDY  OF  SILICA   STRUCTURE  MINERALS,  by 
Edward  Washken.    Quarterly  interim  rept.  no.  3, 
1  Dec  51-29  Feb  52,  on  Contract  DA  36-039-sc-5587. 
[1952]  19p.    14  refs. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  138  066 

Although  crystals  of  eucryptite  can  be  grown  by  slow 
cooling  of  melts  of  the  composition  LiAlSi04,  never- 
theless some  measures  must  be  taken  to  prevent 
spontaneous  nucleaiion  at  many  pxjints.    A  special 
furnace  has  been  constructed  as  well  as  apparatus  for 
lowering  the  desired  melt  through  the  selected  region 
of  the  gradient  of  the  furnace.     (See  also  PB  138  065) 


Edward  Washken  Labs. ,  Cambridge,  Mass. 
STUDY  OF   SILICA  STRUCTURE  MINERALS,  by 
Edward  Washken.    Quarterly  interim  rept.  no.  4, 
1  Mar-31  May  52,  on  Contract  DA  36-039- sc-5587. 
[1952]  17p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  067 

Crystallographic  evaluation  of  the  compounds  covered 
in  the  comprehensive  survey  on  "The  &uffed  Deriva- 
tives of  the  Silica  Structures"  as  piezoelectric  male- 
rials  is  included  in  this  report.    The  most  promising 
compounds  are  those  listed  under  high  tridymite  and 
eucryptite.     (See  also  PB  138  066) 


Edward  Washken  Labs.  ,  Cambridge,   Mass. 
STUDY  OF   SILICA  STRUCTURE  MINERALS,  by 
Edward  Washken.    Quarterly  interim  rept.  no.  7, 
1  Dec  52-28  Feb  53,  on  Contract  DA  36-039-SC-5587. 
[1953]  17p.   4  refs. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  138  068 

Microscopic  examination  revealed  the  precipitation 
of  impurities  within  the  crystals  of  eucryptite.    Melts 
of  LiAlSi04  are  rather  viscous  at  about  1430°C. 
thereby  reducing  the  possibility  erf  successful  growth 
of  eucryptite  by  the  withdrawal  technique.    (See  also 
PB  138  067) 


Edward  Washken  Labs.  ,   Cambridge,   Mass. 
STUDY  OF   SILICA  STRUCTURE  MINERALS,  by 
Edward  Washken.    Quarterly  interim  rept.  no.  9, 
1  June-31  Aug  53,  on  Contract  DA  36-039- sc-5587. 
[1953]  17p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  069 

One  objective  during  this  quarter  was  to  obtain  more 
of  the  two  unidentified  crystalline  phases  which  were 
discovered  while  evaluating  graphite  as  a  crucible 
material  in  runs  made  at  1450OC.  to  1725^0.    A 
rather  long  needle-like  crystal  was  grown.    The 
needle-like  crystals  as  well  as  the  hexagonal  plates 
have  been  tentatively  identified  as  corundum  by 
optical  and  x-ray  means.    The  optimum  temperature 
for  growth  of  corundum  under  the  conditions  de- 
scribed in  this  report  is  approximately  1700°C.    (See 
also  PB  138  068) 


Edward  Washken  Labs. ,  Cambridge,  Mass. 
STUDY  OF  SILICA  STRUCTURE  MINERALS,  by 
Edward  Washken.    (Quarterly  interim  rept.  no.  10. 
1  Sep-30  Nov  53,  on  C>)ntract  DA  36-039- sc-5587. 


[1953]  14p. 

Order  from  LC  mi$2.  40,  ph$3.  30 


PB  138  070 


Large  eucryptite  crystals  were  produced  by  slow 
cooling  melts  of  LiAlSi04  composition  from  about 
1390°C.  to  1350°C.    The  dendritic  growth  encountered 
in  these  melts  is  believed  to  be  due  to  the  presence 
of  impurities  in  the  starting  materials.  (See  also 
PB  138  069) 


Edward  Washken  Labs. ,  Cambridge,  Mass. 
STUDY  OF   SILICA  STRUCTURE  MINERALS,   by 
Edward  Washken.    Quarterly  interim  rept.  no.  11, 
1  Dec  53-28  Feb  54,  on  Contract  DA  36-039- sc-5587. 
[1954]  17p.    1  ref. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  071 

Crystals  obtained  as  a  result  of  the  slow  cooling  of 
melts  of  the  composition  KNa3Al4Si40i6  were  small. 
It  is  believed  that  the  high  viscosity  of  the  melt 
inhibits  the  formation  and  growth  of  large  crystals. 
(See  also  PB  138  070) 


Electrical  Engineering  Research  Lab.  ,  U.  of 

Illinois,  Urbana. 
STRUCTURE- DETERMINED  PROPERTIES  OF 
EVAPORATED  BISMUTH  FILMS,   by  Carl  E. 
Drumheller.    Final  technical  rept.  on  Contract 
AF  33(028)21255.    15  Apr  58,   27p.   2  refs.    AFOSR- 
TR-58-57;  AD- 154  280. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  138  059 

Infrared  and  electrical  studies  were  made  on  bismuth 
films  evaporated  at  10"5mm  pressure  onto  cellulose 
nitrate  substrates.    To  about  2000  A  thickness  the 
films  possess  a  single-layer  polycrystalline  struc- 
ture.   The  infrared  studies  indicate  that  there  are 
two  types  of  grain  boundaries,  namely,   those  which 
contribute  to  the  conductivity  and  those  which  do  not. 


Harshaw  Chemical  Co. ,  Cleveland,  Ohio 
PREPARATION  OF  OPTICAL  THALLIUM  HALIDES, 
by  H.  C.  Kremers  .   Rept.  on  Contract  NObs -28277. 
[1946]  5p. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  1 37  807 

Covers  purification  as  well  as  preparation.   Melting 
points  are  given.   Cutting  techniques  for  the  crystals 
are  briefly  noted. 


Hebrew  U.  (Israel). 
PARAMAGNETIC  RESONANCE  AND  OPTICAL 
SPECTRA  OF  SINGLE  CRYSTAL  OXIDES  CON- 
TAINING PARAMAGNETIC  IMPURITIES,  by  W.   Low. 
Technical  note  no.   3  on  Contract  AF  61(052)59. 
July  58,  39p.  28  refs.   AFOSR-TN-58-882; 
AD- 203  906. 
Order  from  LC  mi$3. 00.  ph$6.  30  PB  145  401 

A  summary  of  the  results  of  paramagnetic  resonance 
spectra  and  optical  spectra  of  single  crystal  oxides 
of  cubic  and  lower  symmetries  containing  paramag- 
netic impurities  is  presented.    These  results  are  dis- 
cussed with  reference  to  the  possibility  of  using  these 
materials  for  microwave  amplification,  Maser  appli- 
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cations.    A  discussion  of  the  effect  (rf  the  Jahn-Teller 
theorem  and  the  effects  o(f  covalent  bonding  on  these 
8j)ectra  is  given.  (Author) 


fllinois  U. ,  Urbana. 
CONFIGURATION  INTERACTION  IN  ALKALI 
HALIDE  PHOSPHORS,  by  Robert  S.   Knox.   Rept.  on 
Contracts  AF  18<600)689  and  Nonr- 1834(12). 
15  Feb  59,  61p.   53  refs.   [AFOSR-TN-59-232; 
AD-211  845] 


Order  from  LC  mi$3.  90, 


ph$10.  80  PB  144  892 


It  is  shown  that  excited  sijate  wave  functions  of  free 
activator  ions  do  not  provide  a  completely  adequate 
basis  for  a  quantitative  thieory  of  the  luminescence  of 
alkali  halides  activated  bjf  heavy  metals,    ft  is  pro- 
posed that  better  zero-or^er  wave  functions  may  be 
obtained  by  allowing  interaction  between  different 
types  of  states  of  excitation,  and  as  a  practical  ex- 
ample d  an  electronic  cofifiguration  which  can  in- 
teract with  excited  activator  configurations,  the 
electron  transfer  states  o\  the  Seitz  model  are  dis 
cussed  in  detail. 


Institute  for  Fluid  Dynar|ics  and  Applied  Mathe- 
matics,  U.  of  Maryland,   College  Park. 
DISPERSION  RELATIONS  AND  VIBRATIONAL 
FREQUENCY  S>ECTRA,  by  A.  A.  Maradudin  and 
G.  H.  Weiss.    Rept.  on  Contract  AF  18(600)1315. 
Oct  59,   12p.   11  refs.    Technical  note  BN- 187; 
AFOSR-TN-59-1104.  I 

Order  from  LC  mi$2.  40,  i)h$3.  30  PB  144  782 

Many  relations  have  been  given  connecting  the  dis- 
persion relation  and  frequency  spectrum  for  a 
vibrating  lattice.    It  is  the  purpose  of  this  paper  to 
show  that  these  relations  (}an  all  be  derived  from  a 
singl©  integral  representation  by  using  different 
representations  erf  the  delna  functions.    (Author) 


Institute  for  Fluid  Dynantics  and  Applied 
Mathematics,   U.  of  Maryland,   College  Park. 
THE  ELECTRONIC  GROUND  STATE  OF  AN 
APERIODIC  ONE-DIMENSIONAL  DELTA- FUNCTION 
LATTICE,  by  Alexei  A.  Maradudin  and  Barry  S. 
Gourary -(Applied  Physics  t^b. ).    Rept.  on  Contracts 
AF  18(600)1315  and  NOrd-7386.    Nov  59,  6p.    1  refs. 
Technical  noce  BN-189;  APOSR-TN-59-1191. 
Order  from  LC  mi$l.  80,  t)h$l.  80  PB  145  314 


Institute  for  the  Study  of  Metals,  U.  erf  Chicago, 

UL 
SELF- DIFFUSION  IN  SILVER  DURING  PLASTIC 
DEFORMATION  IN  EXTENSION  AND  COMPRES- 
SION, by  J.  B.  Darby,  Jr.  C.  T.  Tomizuka,  and 
R.   W.  Balluffi.   Rept.  on  Cbntract  AF  18(600)1489. 
14  Nov  58,  35p.  21  refs.  AFOSR-TN-58-941; 
AD- 205  085. 
Order  from  LC  mi$3.  00,  jJhJ6.  30  PB  137  841 

Self- diffusion  of  Ag^^O  i^  Silver  single  crystals  sub- 
jected to  simultaneous  deformation  at  800  and  900^0. 
was  studied  using  the  sectioning  technique.    The  effect 
of  straining  on  the  rate  at  (Jiffusion  was  found  to  be 


less  than  50  percent.    Increases  in  diffusion  rate  due 
to  the  generation  d  point  defects  or  short  circuiting 
paths  during  deformation  were  smalL 


Institute  of  Optics  ,  U.  of  Rochester,  N.  Y. 
HOST  SENSITIZED  LUMINESCENCE  IN  KI:T1,  by 
K.  Teegarden.  Technical  note  B  2  on  Contract 
AF  49(638)433.  17  Nov  58,  lip.  6  refs.  AFOSR-TN- 
58-917;  AD-204  563. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  146 

Host  sensitized  luminescence  has  been  observed  in  a 
single  crystal  of  KI  doped  with  about  one  part  in  1()5 
of  thallium.  Excitation  and  emission  spectra  for  the 
room- temperature  luminescence  are  given. 


Massachusetts  U. ,  Amherst. 
THE  SCATTERING  OF  LIGHT  BY  SPHERES  mih 
RADIAL  VARIATIONS  IN  POLARIZABILITY  AND 
ORIENTATION,  by  Richard  S.  Stein.    Technical  rept 
no.  9  on  Contract  Nonr -215 1(00).    10  Feb  59,  32p 
19  refs.    AD- 213  455. 
Order  from  LC  mi $3.  00,   ph$6.  30  PB  144  959 

In  previous  publications  experimental  results  and 
analysis  of  scattering  from  polyethylene  films  are 
reported.    The  date  is  interpreted  in  a  phenomono- 
logical  way  rather  than  in  terms  at  a  specific  struc- 
tural model.    Recent  experimental  results  have  in- 
dicated that  scattering  data  might  be  interpreted  in 
terms  of  a  ringed  spherulite  type  model.    Theoretical 
examination  of  the  scattering  expected  from  ringed 
spherulites  has  been  started.    This  report  represents 
the  contribution  of  the  writer  to  this  work.    More  ex- 
tensive calculations  are  being  made  by  the  Monsanto 
group  using  IBM  computors. 


Materials  Lab. ,  Wright  Air  Development  Center, 

Wright- Patterson  AFB,  Ohio. 
A  HIGH  TEMPERATURE  X-RAY  DIFFRACTOM- 
ETER  SPECIMEN  MOUNT,   by  William  L.  Baun. 
Rept.  for  Jan-Dec  58  on  Materials  Analysis  and 
Evaluation  Techniques.    Oct  59,  18p.  4  refs.    WADC 
Technical  note  59-139. 
Order  from  OTS  $0.  50  PB  161  360 

This  specimen  mount  makes  possible  the  examination 
of  materials  at  temperatures  up  to  19(X)0C  in  high 
vacuum  or  inert  atmosphere.    Diffraction  patterns  at 
crystalline  materials  may  be  recorded  in  the  scanning 
range  17°  to  122*^  using  this  specimen  mount.    Re- 
alignment of  the  sample  at  temperature  may  be  ac- 
complished from  each  point  of  the  three  point  sample 
suspension  system.    A  power  regulator  is  described 
which  permits  automatic  temperature  regulation  by 
means  of  a  sensing  device  that  maintains  an  accurate 
pre-set  temperature.    (Author) 


Minnesota  U. ,  Minneapolis  , 
NATURAL  AND  INDUCED  SPECTRA  OF  SOME 
FERRITES,  by   D.  B.  Bonstrom,  J.  P.  Hanton,  and 
A.  H.  Morrish.  Rept.  on  Contract  AF  18(603)113. 
Nov  59,  35p.  12  refs.  AFOSR-TN-59-1128. 
Order  from  LC  mi$3.00,  ph$6.30  PB  144  868 
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Two  ferrite  materials ,  magnetite  (Fe304)  and  gamma 
ferric  oxide  (Y"Fe203)  have  been  investigated  in  de- 
tail over  the  frequency  range  0-10  kmc/sec. 
Xhese  materials  were  in  the  form  of  powders  that 
contained  acicular  particles  close  to  the  single- 
domain  size.  Detailed  investigations  of  some  single 
crystals  of  magnetite  at  temperatures  from  2  -  1250K 
have  been  carried  out.   Further  work  on  non- 
stoichiometric  samples  of  magnetite  is  in  progress. 


Northwestern  U.,  Evanston,  111, 
DEFORMATION  OF  SINGLE  CRYSTALS  CONTAIN- 
ING GUINIER-PRESTON  ZONES,  by  A.  Kelly.  Rept. 
on  Contract  AF  18(600)1468.  30  Dec  58,  30p.  27  refs 
AFOSR-TN-58-1083;  AD-207  530. 
Order  from  LC  mi$2.70,  ph$4.80  PB  144  852 

This  paper  is  based  on  a  review  lecture  which  was 
given  at  the  Physical  Society  Conference  on  Internal 
Surfaces  at  the  University  of  Cambridge,  England,  in 
December,  1958. 


Pennsylvania  State  U.  ,  University  Park. 
DEVELOPMENT  AND  APPLICATICBM  OF  INSTRU- 
MENTATION FOR  X-RAY  AND  NEUTRON  ANAL- 
YSIS, by  Ray  Pepinsky.   Final  rept.   on  Contract 
DA  36-06 1-ORD- 565.  20  May  58,  25p.   OOR  rept. 
1797.1;  AD- 201  340. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  144  756 

With  the  rapid  advance  of  automatic  computing  tech- 
niques for  the  treatment  erf  diffraction  data  and  de- 
termination and  refinement  Of  approximate  crystal 
structures,  the  problems  of  rapid  and  accurate  acqui- 
sition of  diffraction  data,  experimental  information 
about  morphology,  measurement  of  physical  proper- 
ties of  crystals,  etc.  ,  assume  correspondingly 
greater  and  greater  importance.    Under  the  present 
research  contract  a  variety  of  instruments  for  these 
purposes  have  been  developed  and  constructed. 
Results  obtained  during  fourteen  months'  operation 
are  ou  lined:  more  detailed  information  on  some  points 
may  be  had  by  referring  to  preceding  quarterly  status 
reports,  and  to  technical  reports  and  published 
papers.    Some  reports  and  papers  are  yet  to  be 
prepared. 


Philco  Corp.  ,   Philadelphia,   Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  DIF- 
FUSED SEMICONDUCTOR  DEVICES    Quarterly 
progress  rept.   no.   3,   1  Nov  57-31  Jan  58,  on  Con- 
tract DA  36-039- sc-72705.    [1958]  lUp.    Philco 
H-2761;  AD- 202  532. 
Order  from  LC  miJ6.  00,  ph$18.  30  PB  145  445 

Fabrication  process  of  the  4.  3  mc  silicon,  graded- 
base  amplifying  transistor.    Problems  encountered  in 
the  operations  of  diffusion,  tab  soldering,   control  of 
the  prealloying  base  width,  plating  and  high  tempera- 
ture whisker  soldering  in  regard  to  the  4.  3  mc  silicon 
graded- base  device.     (See  also  PB  138  100) 


Philco  Corp.  ,  Philadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  DIF- 
FUSED SEMICONDUCTOR  DEVICES    Quarterly 


progress  rept.  no.  4,   1  Feb- 30  Apr  58,  on  Contract 
DA  36-039- sc-72705.    [1958]  lUp.    Philco  no.  H-2761; 
AD- 204  256. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  145  449 

Germanium  Program.  Arsenic  has  replaced  phos- 
phorus  as  the  dtffusant  for  the  germanium  devices 
making  possible  a  100%  increase  in  the  output  of  dif- 
fused germanium  blanks.    Electrolytic  clean-up 
etching  has  been  instituted  into  the  fabrication  proc- 
ess with  an  impressive  improvement  in  the  surface 
condition  of  the  unit,  resulting  in  a  much  higher  life 
expectancy  characteristic.    Silicon  Program.  A  re- 
design d  the  boron  diffusion  furnace  and  a  stringent 
program  of  cleanliness  has  virtually  eliminated  any 
surface  problems  and  has  decreased  the  length  of  time 
involved  in  the  silicon  diffusion  by  65%.    A  one- step 
gold -phosphorus  plating  solution  is  being  developed. 
Sealing  the  silicon  graded- base  devices  in  a  dry 
nitrogen  atmosphere,   rather  than  in  air,  produces 
units  having  demonstrably  superior  electrical 
characteristics.    (See  also  PB  145  445) 


Philco  Corp. ,  Philadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  DIF- 
FUSED SEMICONDUCTOR  DEVICES    Quarterly 
progress  rept.  no.  5,   1  May-31  July  58,  on  Contract 
DA  36-039- sc-72705.    [1958]  125p.   1  ref.    Philco  no. 
H-2761;  AD-211  951. 
Order  from  LC  mi$6.  30,  ph$19.  80         PB  145  447 

Germanium;  The  problem  of  solution  cavities  and 
their  degrading  effects  on  the  storage  life  of  germa- 
nium transistors  has  now  been  almost  completely 
eliminated  by  the  use  of  tin-indium  solder  and  elec- 
trolytic clean-up  etching  techniques.    An  electrolytic 
etching  machine  has  been  developed  and  the  use  of 
this  machine  has  resulted  in  a  much  higher  degree  of 
reproducibility  and  a  greater  yield.    Silicon-,  The 
technique  of  obtaining  a  high  temperature  whisker  to 
electrode  bond  through  the  use  of  a  gold  whisker  wire, 
without  solder,  is  now  in  full  application.    It  now  ap- 
pears that  the  most  consistent  method  of  obtaining  re- 
producible injection  in  the  silicon  surface-allov, 
diffused-base  transistors  is  by  adding  antimony  to 
the  electrode  through  a  second  plating  cycle. 
(See  also  PB  145  449) 


Philco  Corp. ,  Philadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  DIF- 
FUSED SEMICONDUCTOR  DEVICES    Quarterly 
progress  rept.  no.  6,   1  Aug-31  Oct  58;  on  Contract 
DA  36-039- sc-72705.    [1958]  126p.    Philoo  no. 
H-2761;  AD-211  952. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  145  448 

Germanium  Devices-,  Accurate  control  at  the  depth  of 
etching  on  the  MADT  blank  was  achieved  through  the 
introduction  of  a  method  erf  individually  measuring  the 
thickness  of  each  blank  and  computing  the  etch  time 
with  a  calculating  machine.    Investigatiems  into  the 
origin  erf  the  defect  responsible  for  recent  fatigue 
testing  failures  showed  that  an  HF  etch  of  the  stem 
prior  to  sealing  will  correct  the  difficulty.    Silicon 
Devices;  A  reduction  in  shrinkage  losses  has  been 
effected  through  the  mcxlification  of  the  alloying  fur- 
nace and  the  replacement  of  the  bar  heater  type  of 
blank-to- tab  soldering  fixture  with  a  two- probe 
tabbing  fixture.      (See  also  PB  145  447) 
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Willow  Run  Labs. ,  U.  df  Michigan,  Ann  Arbor. 
LIQUID  HELIUM  DEW  AH  FLASK  WITH  INCOR- 
PORATED MAGNET  POLE  TIPS^  by  David  F. 
Edwards.    Rept.  on  Project  Michigan,  Contract 
DA  36-039- sc -52654.   Nov  58,   Up.    4  refs. 
2144- 349- T;  AD- 206  297. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  121 

A  special  liquid  helium  dawar  flask  that  incorporates 
magnet  pole  tips  in  the  dewar  wall  has  been  con- 
structed in  our  laboratory.    This  dewar  permits  the 
study  of  the  effect  of  large  magnetic  fields  on  the 
absorpcioo  properties  of  semiconductors.  Hall  effect, 
and  magneto- resistance.    Magnetic  fields  greater 
than  30  kilogauss  have  been  obtained  with  this 
special  dewar.   (Author) 


Willow  Run  Labs. ,  U.  c<  Michigan,  Ann  Arbor. 
OPTICAL  EFFECTS  ON  F-CENTER  SPIN  RESC 
NANCE  AT  LOW  TEMPERATURES,  by  John  Lambe 
and  John  Baker.   Memo,  on  ProJ.  Michigan,  Contract 
DA  36-039-SC-78801.    Nov  59,  9p.  2  refs.   Rept.  no. 
2900- 104- R;  AD- 228  201. 
Order  from  LC  mi$l.  80,  phjl,  80  PB  144  734 

Because  at  possible  maser  applications,  the  inter- 
actiaa  of  light  with  spin  systems  is  of  considerable 
interest.   In  this  conneaiod,  experiments  were  car- 
ried out  to  study  the  effect  of  light  or  the  spin  re- 
sonance d  F- centers.    These  experiments  were  done 
at  liquid-helium  temperatures,  since  at  this  tem- 
perature the  F -center  has  a  long  spin -lattice  relax- 
ation time.    It  was  found  that  the  spin  population  could 
be  significantly  affected  by  optical  illumination.    It  is 
possible  that  such  an  effecc  could  be  useful  in  pump- 
ing a  3-level  maser  system  from  an  opticaJly  heated 
2-level  spin  system.  (Author) 


Willow  Run  Labs 
SPIN  RESONANCE 


,  U.  of  (Michigan, 
OF  v2*-,  V^^  V 


Ann  Arbor. 
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0-AI2O3,  by  John  Lambe  aad  Qiihiro  Kikuchi.    Tedi- 

nical  memo,  on  Contract  QA  36-039-sc-7880l. 

Nov  59,   32p.  30  refs.    26l$-12-R;  AFOSR-TN-59- 

922. 

Order  from  LC  mi$3.  00,  ijh$6.  30  PB  144  569 

Divalent  vanadium  has  properties  similar  to  those  at 
trivalent  chromium  in  sapphire,  which  has  wide  ap- 
plication in  masers.    Because  of  its  readily  recog- 
nizable spin-resonance  signature  due  to  its  nuclear 
spin,  and  because  of  the  ease  of  producing  different 
oxidation  states,  it  is  suggested  that  vanadium  may 
be  a  suitable  probe  with  which  to  study  ionization 
effects  in  certain  solids. 


X-Ray  and  Crystal  Analysis  Lab.  ,  Pennsylvania 

State  U.  ,  University  Park. 
CRYSTAL  STRUCTURE  RESEARCH  BY  X-RAY 
AND  NEUTRON  DIFFRACflON.  by  Ray  Pepinsky. 
Final  rept.  for  1  June  54-31  May  57  on  Contract 
DA  36-039- 8C-63233.  [1957)  79p.  36  refs. 
AD- 207  990.  j 

Order  from  LC  mi$4.  50,  pfi$12.  30  PB  145  204 

Research  on  the  structure  of  ammonium  substituted 
Rochelle  salt  produced  defii^te  evidence  of  prefer- 


ential substitution  on  the  Ki  sites,  and  some  indica- 
tion of  remarkable  vibrational  anisotropy  of  the  K^. 
An  extensive  series  of  observations  of  the  thermal, 
dielectric,  and  optical  properties  of  the  langbeinite 
type  ferroelectric,  (NH4)2Cd2( 804)3,  and  several 
other  recently  discovered  ferroelectrics  was  com- 
pleted.   The  transition  in  (NH4)2Cd2(S04)3  is  judged 
to  be  first  order  but  of  a  very  unusual  tyjje.  Ferro- 
electric behavior  has  been  demonstrated  in  ammo- 
nium monochloracetate  below  -150^0. 


Theoretical  Physics 


Cornell  U .  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.  Y. 
AN  INVISaD  BOUNDARY  LAYER  OF  MAGNETO- 
HYDRODYNAMICS.  byWilUamS.  Lewellen.  Rept. 
on  Contract  AF  18(600)1523.  Sep  59,  51p.  5  refs. 
AFOSR-TN-59-927. 
Order  from  LC  mi$3.60,  ph$9.30  PB  144  767 

A  boundary-layer  approximition  for  fluids  with  latge 
electrical  conductivities  is  applied  to  the  two-di  - 
mensional,  steady,  inviscid,  i.icompressiblemagneto- 
hydrodynamic  equations  for  tt.e  case  of  a  uniform 
magnetic  field  parallel  to  the  free  stream.  Two  ap- 
proaches to  the  solution  of  the  magnetic  boundary 
layer  are  used.  In  the  first,  the  approximate  integral 
method  is  used  to  derive  equations  analogous  to  the 
von  Karman  integral  momentum  equation  of  viscous 
theory.   These  equations  are  integrated  for  flow  of  the 
type  JJi=  C  %  '^  ,  In  the  second  approach  the  exact 
magnetic-boundary-layer  equations  are  transformed, 
for  similar  flows ,  into  a  system  of  ordinary  differ- 
ential equadons  .  The  solution  of  these  equations  is 
found  in  the  form  of  a  power- series  expansion  in  a 
parameter  equal  to  the  Alfven  speed  divided  by  the 
free- stream  velocity.  Numerical  results  are  given 
fpr  several  cases  of  similar  flow.  In  sub-Alf\^enic 
flow  evidence  points  to  a  boundary  layer  growing  in 
the  direction  opposite  to  the  flow.  (Author) 


Diamond  Ordnance  Fuze  Labs. ,  Washington,   D.  C. 
THE  FIELD  INDUCED  BY  A  MAGNETIC  POLE 
APPROACHING  A  PLATE  OF  FINITE  CONDUC- 
TIVITY AND  THICKNESS,  by  Chester  Snow. 
30  Sep  59,   128p.    Technical  rept.  TR-447. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  145  271 

This  analysis  deals  with  the  problem  of  a  magnetic 
pole  approaching  an  infinite  plate;  the  author  has 
solved  the  quasistatic  problem  for  the  field  of  induced 
eddy  currents  in  the  general  case  where  the  sheet 
has  arbitrary  thickness  and  arbitrary  conductivity. 
Maxwell's  result  for  thin  sheets  is  seen  to  be  a 
limiting  case  in  which  the  thickness  approaches  zero 
and  the  conductivity  approaches  infinity  with  their 
product  being  finite.    (Author) 
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Institute  for  Fluid  Dynamics  and  Applied 
Mathematics,   U.  of  Maryland,  College  Park. 
SMALL  PERTURBATIONS  IN  HYDROMAGNETICS, 
FREE  OSCILLATIONS  IN  A  RECTANGULAR  BOX, 
AND  THE  PERFECTLY  CONDUCTING  GAS,  by 
G.  S.  S.  Ludford.    Rept.  on  Contract  AF  49(638)154. 
July  58,  26p.    5  refs.    Technical  rept.  BN-143; 
AFOSR-TN-58-700;  AD- 162  234. 
Order  from  LC  mi$2.  70,  phH  80  PB  137  690 

Tills  paper  treats  the  small  perturbations  of  an 
electrically  conducting  inviscid  gas  in  the  presence 
of  a  uniform  undisturbed  magnetic  field.    In  partic- 
ular the  free  oscillations  in  a  rectangular  box  are 
determined  and  used  to  examine  the  limit  of  infinite 
conductivity.    (Author) 


Institute  of  Theoretical  Physics,  Stanford  U. ,  Calif. 
ON  EXPERIMENTAL  TESTS  OF  THE  GENERAL 
THEORY  OF   RELATIVITY,   by  L.  I.  Schiff.    Tech- 
nical note  no.   7  on  Contract  AF  49(638)388.    Sep  59, 
14p.  4  refs.    AFOSR-TN-59- 1020. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  144  774 

This  paper  explores  the  extent  to  which  the  three 
"crucial  tests"  support  the  full  structure  of  the  gen- 
eral theory  of  relativity,  and  do  not  merely  verify  the 
equivalence  principle  and  the  special  theory  of  rela- 
tivity, which  are  well-established  by  other  experi- 
mental evidence.    It  is  shown  how  the  first-order 
changes  in  the  periods  of  identically-constructed 
clocks  and  the  lengths  of  identically-constructed 
measuring  rods  can  be  found  without  using  general 
relativity,  and  how  the  red  shift  and  the  deflection  of 
light  can  be  computed  from  them.    Only  the  planetary 
orbit  precession  provides  a  real  test  of  general  rela- 
tivity.   Terrestrial  or  satellite  experiments  that  would 
go  beyond  supplying  corroborative  evidence  for  the 
equivalence  principle  and  special  relativity  would  be 
extremely  difficult  to  perform,  and  would  for  example 
require  a  frequency  standard  with  an  accuracy  some- 
what better  than  one  part  in  10^8     (Author) 


Institute  of  Theoretical  Physics,  Stanford  U. ,  Calif. 
SPECTRAL  REPRESENTATIONS  OF  GREEN'S 
FUNCTIONS  IN  PERTURBATION  THEORY,   by  J.  D. 
Bjorken  (Doctoral  thesis).    Technical  note  no.  4  on 
Contract  AF  49(638)388.    Sep  59,   43p.    11  refs. 
AFOSR-TN- 59-948. 
Order  from  LC  mi^.  30.  ph$7.  80  PB  144  764 


Microwave  Lab. ,  Stanford  U. ,  Calif. 
INVESTIGATION  OF  MICROWAVE  PROPERTIES  OF 
PLASMAS,   by  M.  Chodorow.    Scientific  rept.  no.  2, 
1  Feb- 30  July  59,  on  Contract  AF  19(604)5226.  Oct  59, 
16p.  M.  L.   rept.  no.  647;  AFCRC-TN- 59-796. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  927 

A  convenient  way  to  produce  a  plasma  in  the  labora- 
tory is  by  means  of  an  arc  discharge.    This  type  of 
plasma  has  disadvantages.   A  new  type  of  plasma  will 
be  produced  and  its  properties  studied.    (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
THE  ABSORPTION  OF   LIGHT  BY  LIGHT  AND  ITS 
APPLICATION  TO  THE  CONVERGENCE  OF  PER- 
TURBATION THEORY,   by  Howard  R.  Reiss.    8  Sep  58. 
84p.   25  refs.    NAVORD  rept.  6180;  AD- 209  365. 
Order  from  LC  mi $4.  80.   ph$13.  80  PB  144  987 

The  mutual  absorption  of  two  photon  fields  is  calcu- 
lated by  Dirac  electron  theory.    One  photon  field  is 
treated  accurately  in  that  wave  functions  are  employed 
which  are  solutions  of  the  Dirac  equation  containing 
the  potential  of  this  field  in  the  Hamiltonian.    The 
second  photon  field  is  introduced  as  a  perturbation. 
The  results  yield  the  proper  small  field  strength  limit 
and  low  energy  limit.    It  is  proved  that  perturbation 
series  will  converge  in  this  non- second -quantized 
theory.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
USE  OF  THE  IBM  ELECTRONIC  DATA  PROCESS- 
ING MACHINE  FOR  QUANTUM  MECHANICAL 
CALCULATIONS.    IIL    COULOMB,  HYBRID  AND  " 
MONO-NUCLEAR  INTEGRALS,  by  D.   S.  Villars  and 
Verner  Schomaker.    23  Oct  59,   26p.    9  refs.    NOTS 
TP-2349;  NAVORD  rept.  6608. 
Order  from  LC  mi  $2.  70.   ph$4.  80  PB  145  353 

A  program  is  described  for  reducing  three  of  the 
2-electron  quantum  mechanical  integrals  from  6- 
dimensional  integrals  to  sums  of  a  small  number  of 
2-dimensional  integrals.    By  means  of  a  specially 
written  subroutine  which  will  carry  out  n  multiple 
quadratures  simultaneously,  all  terms  of  the  sums 
are  computed  at  the  same  time.    The  advantage  of 
numerical  quadrature. is  that  it  is  only  necessary  to 
provide  tbe  program  with  the  quantum  numbers,  the 
internuclear  distance  and  the  effective  nuclear 
charges  and  the  machine  does  all  the  rest  of  the 
bookkeeping.    At  the  present  stage  the  program  takes 
too  much  machine  time  but  the  program  will  be  of 
value  for  occasional  checks  of  other  methods.    Re- 
sults obtained  compare  favorably  with  values  from 
the  literature  or  values  computed  analytically 
(Author) 


Plasmadyne  Corp. ,  Santa  Ana.  Calif. 
RELAXATION  HEATING  OF  A  PLASMA  BY  SUR- 
FACE INTERACTION  WITH  A  MAGNETIC  FIELD, 
by  R.  P.  Treat.    Technical  note  no.   3  on  Contract 
AF  49(638)335.    15  Oct  59,   40p.  7  refs.    T-3TN109- 
335;  AFOSR-TN-59- 1151. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  144  971 

The  heating  of  a  fully  ionized  deuterium  plasma  by 
collisional  relaxation  for  temperatures  of  the  order 
of  one  kev  is  explored.    The  model  used  for  the  study 
consists  of  a  long  cylindrical  plasma  column  confined 
and  manipulated  by  an  axial  magnetic  field  that  is  in- 
duced by  currents  flowing  in  a  one-turn  coil  sur- 
rounding the  plasma.    Conditions  are  such  that  the 
field  is  excluded  from  the  interior  of  the  plasma: 
the  interaction  between  plasma  and  field  is  essen- 
tially a  surface  phenomenon. 
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Research  Lab.  of  Electronics.  Mass.  Inst,  of 

Tech. ,  Cambridge. 
THEORY  AND  APPLICATIONS  OF  FLOW  GRAPHS, 
by  Charles  S.  Lorens.    Doctoral  thesis.    Rept.  on 
Contract  DA  36-039- sc- 64637.    15  July  56,   117p. 
20  refs.    Technical  rept.  :^17;  AD- 158  736. 
Order  from  LC  miJ6.  00.  J)h$18.  30  PB  145  437 

Our  object  is  threefold:  to  develop  a  basic  theory  of 
flow  graphs;  to  extend  their  known  application  to  elec- 
trical networks;  and  to  forfnulate  the  natural  relation 
between  flow  graphs  and  the  properties  of  discrete 
statistical  systems.    Part  )  deals  with  the  first  two 
objectives.    Much  o€  the  linear  theory  of  flow  graphs 
parallels  linear  equation  tbeory  in  such  a  manner  that 
considerable  meaning  is  given  to  many  classical 
operations  of  formulation, '  inversion,  and  reduction. 
Part  I  covers  additive  functional  systems;  inversion; 
electrical  network  formulation;  mathematical  deter- 
minants; partitions  and  expansions  of  a  determinrnt; 
rank,   positive  definite,  eigenvalues,  and  eigenvectors; 
group  multiplication;  and  transcendental  equations. 
Part  II  deals  with  the  thirdj objective.    The  pictorial 
representation  of  a  discrede  statistical  system 


specifies  its  properties, 
properties  are  convenient! 
directly  from  the  represei 
of  Part  II  covers  recurren 
stationary  state  distributiciis,   sensitivity  and  varia- 
tion, generating  functions,  channel  capacity,  and 
information  structure.   (Author) 


ith  flow  graphs  these 
calculated  and  interpreted 
ative  graph.    The  material 
events,   transient  systems. 


Theoretical  Chemistry  L4b. ,  U.  of  Wisconsin, 

Madison. 
THE  "IMPROVED"  FREE  VOLUME  THEORY  OF 
LIQUIDS,    II,   by  John  S.  Dalhler  (Aeronautical  Re- 
search Lab.  )  and  Joseph  O.  Hirschfelder.    Rept.  on 
Contract  AF  33(616)3414.     Sep  59,    197p.   24  refs. 
WADC  Technical  note  59-2  J4. 
Order  from  OTS  S3.  00  PB  161  407 

The  Kirkwood  nonlinear  inljegral  equation  for  deter- 
mining the  optimum  free-vblume  of  a  liquid  is  inte- 
grated by  an  iterative  procedure  with  the  approxima- 
tion that  the  cell  distribution  function  is  spherically 
symmetrical.    The  potential  of  the  system  is  assumed 
to  be  pairwise  additive  and  the  interaction  between  two 
molecules  obeys  the  Lennard-Jones  12-6  potential. 
To  simplify  the  computatiois,   the  contributions  to  the 
cell  potential  by  molecules  beyond  the  first  shell  of 
nearest  neighbors  are  calculated  as  though  the  mole- 
cules were  located  at  theirl  lattice  points.    The  method 
of  Levine,   Mayer,  and  Arcieste  was  used  to  optimize 
the  lattice  dimensions  and  ^ke  into  account  the  exist- 
ence of  holes.    Extensive  tables  are  given  for  the 
configurational  internal  energy,   compressibility 
factor,   and  configurational!  entropy.    Comparison  of 
The  configurational  internal  energy  and  compressi- 
bility factor  with  the  Montd  Carlo  calculations  indi- 
cates that  our  isotherms  correspond  to  extensions  of 
the  crystalling  phase  into  a  metastable  low  density 
region.    Comparison  of  oui|  configurational  entropy 
with  experimental  data  indicates  that  we  are  lacking 
the  entropy  of  fusion.    Our  values  of  the  configura- 
tional internal  energy  agrep  rather  well  and  our 


values  of  the  compress ibil 


poorly  with  the  experimental  data.    Comparisons  are 


also  made  with  the  results 
treatments.    (Author) 


ty  factor  agree  very 
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Cornell  Aeronautical  Lab. ,   Inc. ,  Buffalo,  N.  Y. 
A  GRAPHICAL  SOLUTION  OF   SHOCK  EQUATIONS, 
by  Charles  E.  Treanor  and  Marcia  J.  Williams.    Rept. 
on  Contract  AF  18(603)141.    Nov  59,  46p.  8  refs. 
Rept.  no.  AD-1118-A-4;  AFOSR-TN-59-1088. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  144  909 

A  rapid  graphical  method  for  calculating  the  condi- 
tions behind  a  normal  shock  is  described.   Themethcxl 
applies  to  any  gas  for  which  the  enthalpy  is  known  as 
a  function  of  pressure  and  density.    TTie  accuracy  is 
limited  only  by  that  of  the  available  graph  erf  the  gas 
properties.    The  necessary  working  graphs  for  air, 
O2  and  N2^  (complete  thermodynamic  equilibrium)  and 
for  NO  (without  chemical  reaction)  are  included, 
along  with  a  template  for  use  in  attaining  the  solution. 
(Author) 


Cornell  Aeronautical  Lab. ,  Inc.  .  Buffalo,  N.  Y. 
THE  INFLUENCE  OF  GAS  DISSOCIATION  ON 
HEAT  TRANSFER,   by  Will.am  J.  Thievon,  Gerald  A. 
Sierbutzel,  and  John  L.   Beal.    Rept.  for  Feb  57- 
June  59  on  Contract  AF  33(616)5143.    June  59,   151p. 
15  refs.    WADC  Technical  rept.   59-450. 
Order  from  OTS  $2.  75  PB  161  418 

Recovery  factor  and  heat  transfer  rates  for  dissoci- 
ating N2O4  gas  were  determined  experimentally  under 
turbulent  flow  in  a  tube.    Recovery  Factor  Tests  - 
The  range  of  flow  rates  for  the  recoveryTTacloiTtests 
was  from  208,  580  to  722,  480  lb/hr-ft2  with  a  diam- 
eter Reynolds  number  of  89,  420  to  541.  100.    The  flow 
velocity  ranged  from  386  to  845  feet  per  second.    The 
temperature  and  dissociation  range  covered  in  these 
tests  were  100  to  2280F  and  .  26  to  .  91  respectively. 
Heat  Transfer  Tests  -  The  range  of  flow  rates  used 
for  these  measurements  was  from  21,  000  to  90,  000 
Ib/hr-ft^  at  a  length  Reynolds  number  of  65,  000  to 
2,  000,  000.    The  thermal  flux  at  the  inside  tube  wall 
ranged  from  300  to  13,  300  Btu/hr-ft2.    Wall  tempera- 
tures erf  the  test  section  were  varied  from  131  to 
370°F  with  the  stream  temperature  varying  from  108 
to  222^.    The  wall-to- stream  temperature  differen- 
tial ranged  from  0  to  1790F  with  a  corresponding 
wall-to- stream  enthalpy  difference.    The  range  of 
dissociation  at  the  wall  covered  from  .  40  to  .  998  and 
the  mean  stream  varied  from  .  31  to  .  90.    Radial  ve- 
locity and  temperature  prcrfiles  were  measured  at 
various  stations  in  the  test  section.    Composition  and 
enthalpy  profiles  were  calculated  and  local  heat 


Duke  U.  .  Durham,  N.  C. 
AN  UNUSUAL  STABILITY  CRITERION  FOR  A 
DIFFERENCE  ANALOGUE  OF  THE  HEAT  EQUA- 
TION, by  Jim  Douglas,  Jr.   Rept.   on  Contract 
AF  18(600)1341.   Aug  58,  6p.   3  refs.   AFOSR-TN- 
58-767;  AD- 201  922. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  176 

Frequently  in  the  numerical  solution  of  the  heat  equa- 
tion by  a  difference  equation,  it  is  necessary  to  im- 
pose a  restriction  between  the  time  increment  At 
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and  the  sF)ace  increment  A  x  of  the  form 
0<-^-L—  ^k    <  00. 
(Ax)8  - 

In  attempting  to  obtain  a  high  order  correct  dif- 
ference analogue  of  the  heat  equation  in  two  sp«ce 
variables,   I  developed  several  difference  equations 
for  which  it  is  necessary  that 

0<  k^AL.    ^   cxD. 
(Ax)« 

for  stability  and  convergence.   One  such  analogue  is 
derived  in  this  short  note. 


Georgia  Inst,  erf  Tech.   Engineering  Experiment 

Station,  Atlanta. 
THE  EFFECTS  OF   RESONANT  ACOUSTIC  VIBRA- 
TIONS ON  HEAT  TRANSFER  TO  AIR  IN  HORIZON- 
TAL TUBES,   by  Jack  M.  Spurlock,  Thomas  W. 
Jackson  and  others.    Rept.  on  Contract  AF  33(616)5742 
June  59,  57p.  9  refs.    WADC  Technical  note  59-330. 
Order  from  OTS  %l.  50  PB  161  361 

Results  are  presented  of  a  series  of  experiments  con- 
ducted for  the  purpose  of  studying  the  effects  of 
acoustic  vibrations  on  convection  heat  transfer  in 
horizontal 'tubes.    The  experimental  apparatus  was 
calibrated  without  sound  to  determine  the  relation- 
ships between  local  average  Nusselt  numbers  and 
Graetz  numbers  in  the  test  section  with  no  sound  in- 
fluences.   The  results  of  the  calibration  tests  were 
reproducible  within  ±5%  and  were  correlated  within  a 
range  of  Graetz  numbers  from  60  to  1300  by  an  ana- 
lytical equation.    Experimental  tests  were  then  con- 
ducted using  sound  levels  up  to  151  decibels  in  the 
test  section.    Exp>erimental  evidence  is  given  that  a 
threshold  sound  pressure  level  exists  below  which 
little  or  no  effect  is  produced.    Above  this  value, 
significant  increases  of  up  to  75%  in  the  local  average 
Nusselt  numbers  are  produced.    This  threshold  sound 
pressure  level  value  is  approximately  141  decibels. 
Experimental  sound  studies  were  conducted  at  fre- 
quencies of  217  cps,   325  cps,  and  500  cps,  and  at 
sound  pressure  levels  between  140  db  and  151  db  for 
each  frequency.    The  complexity  of  the  phenomena 
has  prevented  either  a  qualitative  analysis  or  an 
analytical  expression  for  the  acoustic  effects  on  heat 
transfer  with  the  present  data.    Further  studies  pro- 
ducing considerably  more  data  are  necessary  before 
the  analytical  phase  of  this  investigation  can  be 
accomplished.    (Author) 


Institute  of  Engineering  Research,   U.  at  Calif. , 

Berkeley. 
HEAT  TRANSFER,    RECX)VERY  FACTOR  AND 
PRESSURE  DISTRIBUTIONS  AROUND  A  CYLINDER 
NORMAL  TO  A  SUPERSONIC  RAREFIED  AIR 
^REAM.    PART  I.    EXPERIMENTAL  DATA,  by 
0.  K.  Tewfik  and  W.  H.  Giedt.    Rept.  on  Contract 
Nonr- 222(45).    30  Jan  59,   88p.    16  refs.    Technical 
rept.  HE-150-162;  Series  no.  20,   issue  no.   124. 
Order  from  LC  mi $4.  70,  ph$13.  80  PB  145  090 

Local  heat  transfer,  recovery  factor,  and  pressure 
distributions  around  a  circular  cylinder  normal  to 
a  superscHiic  rarefied  air  stream  were  measured  in 
the  Mach  number  range  1.  3  -  5.  9,   the  Reynolds 
number  range  37  -  4100,  and  at  two  cylinder  wall 
average  temperature  levels  of  90  K  and  210  K,  under 
steady  state  thermal  and  flow  conditions.    The  experi- 


mental data  are  presented  in  tabular  and  graphical 
form  as  Part  I  of  a  two-part  report.    The  second  part, 
now  in  preparation,  will  present  an  analysis  and 
comparison  of  these  results  with  available  theories. 


National  Bureau  of  Standards,  Boulder,  Colo. 
DESIGN  AND  CONSTRUCTION  OF  A  LIQUID  HY- 
DROGEN TEMPERATURE  REFRIGERATICN   SYS- 
TEM, by  D.  B.   Chelton,  J.   W.   Dean,  and 
B.  W.  Birmingham.   12  Jan  60,  39p.   11  refs.  Tech- 
nical note  no.   38. 
Order  from  OTS  $0.  75  PB  151  397 

Maintaining  a  liquid  hydrogen  bubble  chamber  at 
27OK  has  been  achieved  with  an  automatically  con- 
trolled closed  circuit  hydrogen  refrigeration  system 
of  300  watts  capacity.  The  system  is  sufficiendy 
flexible  to  be  used  on  other  experimental  a|:para  tus 
requiring  refrigeration  at  liquid  hydrogen  tempera- 
tures.  Several  control  systems  are  discussed.  Ex- 
perimental evidence  is  compared  to  predicted  j)er- 
formance  for  design  operating  conditions.  General 
design  charts  are  developed  that  enable  heat  ex- 
changer lengths  and  associated  operating  parameters 
to  be  determined  for  the  pertinent  heat  exchanger 
configuration  when  employed  in  liquid  hydrogen  re- 
frigerators of  other  capacities.   (Author) 


National  Bureau  of  Standards,  Boulder,  Colo. 
HELIUM  REFRIGERATION  AND  LIQUEFACTION 
USING  A  LIQUID  HYDROGEN  REFRIGERATOR 
FOR  PRECOOLING,  by  D.  B.   Chelton,  J.   W.   Dean 
and  others.  27  Jan  60,  34p.  7  refs.  Technical  note 
no.  39. 
Order  from  OTS  $0.  50  PB  151  398 

Consideration  is  given  to  the  use  of  a  hydrogen  re- 
frigerator to  assist  in  the  production  of  temperatures 
below  those  obtained  with  hydrogen.  A  hydrogen  re- 
frigerator is  used  to  maintain  a  precooling  evapo- 
rator at  or  near  21°K  in  a  helium  gas  circuit.   The 
helium  circuit  may  be  arranged  to  produce  liquid  for 
external  use  or  to  produce  refrigeration  between 
210K  and  4.  20K  in  a  closed  system.  Charts  have 
been  developed  that  show  the  requirements  of  the 
composite  helium  -  hydrogen  system  and  the  effect  of 
heat  exchanger  performance.   The  relative  quantities 
of  refrigeration  (hydrogen  and  helium)  at  various 
temperature  levels  have  been  determined.  (Author) 


Research  Inst.  ,  Temple  U.  ,  Philadelphia,  Pa. 
THE  FASTEST  BURNING   FLAME- THE  PRE- 
MIXED  HYDROGEN- FLUORINE  FLAME,  by 
A.  V.  Grosse  and  A.   D.   Kirshenbaum.   Technical 
note  no.   8  on  Study  of  Ultra  High  Temperatures, 
Contract  AF  18(600)1475.  2  Feb  59,  77p.   33  refs. 
AFOSR-TN- 59-621. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  144  981 

Techniques  for  premixing  pure  hydrogen  and  fluorine 
gas  were  developed.  Burning  velocities,  both  at  77 
and  90°K.  of  various  hydrogen- fluorine  mixtures, 
with  and  without  helium  dilution,  were  determined. 
The  hydrogen- fluorine  flame  is  the  fastest  flame 
known  and  burning  velocities  15)  to  2100  cm/ sec.  at 
77°K.  were  measured.   Under  the  same  conditions 
the  hydrogen- oxygen  flame  has  a  velocity  of  approxi- 
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mately  200  cm/ sec.  or  ten  times  smaller.  The 
hydrogen-fluorine  flame  Is  also  characterized  by  an 
unusually  high  flame  pressure ;  a  nnaxlmum  of  60  mm 
Hg  has  been  determined.  (Author) 


Research  Inst. .  Templa  U. ,  Philadelphia,  Pa. 
HIGH  TEMPERATURE  PgOJECT.  by  A.  V.  Grosse 
and  J.  B.  Conway.    Progress  rept.  no.  5,   I  July  51- 
1  Jan  52.  on  Contract  N9qnr-87300.    1  Jan  52.  38p. 
AD- 135  204. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  093 

Experimental  work  concerned  with  the  combustion  of 
powdered  metals:  (a)  powdered  metal  feed  devices; 
(b)  torch  design:  (c)  operating  characteristics;  (d) 
flame  temperatures  obtaified;  (e)  melting  and  cutting 
ability. 


Temple  U. ,  Philadelphia,  Pa. 
RESEARCH  DIRECTED  TOWARD  THE  ATTAIN- 
MENT AND  UnUZATlON  OF  HIGH  TEMPERA- 
TURE (MULTI- FRAME  HIGH  SPEED  CAMERA, 
EXPLODING  WIRE  PHEhlOMENA  AND  PLASMA 
ACCELERATION),  by  L.  Uoyd  Bchn,  Francis  H. 
Nadig,  and  Theodore  Komeff.    Final  rept.  on  Con- 
tract AF  19(604)1561.    31  Mar  58,   109p.    14  refs. 
AFCRC-TR-58-289. 
Order  from  LC  mi$5. 7a  ph$l6.  80  PB  138  435 

The  three  major  topics  discussed  in  this  report  are: 
(1)  High  speed  camera,   (2)  Exploding  wire  phenomena, 
(3)  Plasma  acceleration  experiments.    A  rotating 
mirror  camera  was  devised  for  the  express  purpose 
of  photographing  the  initial  phases  in  a  wire  explo- 
sion.   The  camera  depends  on  a  unique  optical  system 
for  forming  the  images.   This  nuikes  possible  the  use 
of  relatively  low  rotational  speeds  for  frame  rates  up 
ta2  x  10^  frames  per  seoond.    The  sectiai  of  the 
report  dealing  with  exploding  wire  phenomena  has 
been  written  with  the  view  of  ccMisoli dating  under  one 
cover  as  many  parameter  dependent  effects  encoun- 
tered in  experiments  as  present  equipment  allows. 
The  conclusions  are  substantiated  by  current  and 
voltage  oscillograms  and,  wherever  possible,  by 
high  speed  photographic  techniques  employing  image 
converter  and  rotating  mirror  cameras.   In  the  plasma 
acceleration  experiments,  the  quantitative  description 
is  limited  to  giving  orders  of  magnitude  and  general 
effects.   The  investigations  are  concerned  with  the 
directionality  and  velocity  of  the  ionized  particles. 
An  exploding  wire  is  the  $ource  of  the  plasma.    Three 
methods  have  been  used  t0  study  the  plasma  accelera- 
tions: (1)  an  image  converter,  (2)  rotating  mirror 
camera,  and  (3)  biased  gaps.   An  experimental  curve 
giving  average  velocity  of  the  plasma  as  a  function  of 
pressure  is  included. 


Wayne  State  U.  CoU.  of  Sngineering,  Detroit, 

Mich.  ' 

FREE  CONVECTION  HEAT  TRANSFER,  by  Joseph 
Rutkowski.  Final  summary  rept.  on  Contract  DA  20- 
018-ORD- 13356.  July  59,  49p.  9  refa 
Order  from  LC  mi$3.  00,  ^$7.  80  PB  145  172 

Aspects  of  research  not  pteviously  reported  are  pre- 
sented in  more  detaiL    liie  large  amount  of  experi- 


mental data  gathered  has  made  the  task  of  reduction, 
analysis  and  discrimination  an  impossible  one  atleut 
for  die  contract  period.  It  is  planned  in  the  near  fu- 
ture to  report  the  findings  of  this  research  as  the 
finalized  results  are  obtained. 


Wave  Propagation 


Centro  di  Studio  Per  La  Fisica  Delle  Microonde 

(Italy). 
BABINET'S  PRINCIPLES  FOR  DIFFRACTION  AT  A 
PLANE  SCREEN  WITH  DIRECTIONAL  CONDUC- 
TIVITY, by  G.  Tbraldo  dl  Francia.    Technical  note 
no.  1  on  Contract  AF  61(052)67.    30  Apr  58,  9p. 
8  refs.    AFCRC-TN-58-198;  AD- 133  744. 
Order  from  LC  ml$l.  80,  ph$l.  80  PB  137  911 

A  plane  and  infinitely  thin  screen  Ei  of  any  type  of 
connection  is  a  part  of  a  plane  £{  ♦  X2-    A  system  of 
regular  lines  (lines  of  conductivity)  is  defined  over 
Xi,   such  that  through  each  point  cf  Z^i  there  passes 
one  line  of  the  system,  and  only  one.    Conductivity  is 
assumed  to  be  infinite  along  the  lines  of  conductiwily, 
and  to  vanish  along  their  normals.    A  general  electro- 
magnetic wave  is  incident  upon  iTj.    A  complementary 
case,  in  the  sense  of  Babinet's  principle,  is  obtained 
when  El  has  still  the  same  properties,  while E2  be- 
comes a  screen  cf  infinite  and  omnidirectional 
conductivity.    (Author) 


Institute  of  Mathematical  Sciences,   New  York  U. , 

N.  Y. 
DIFFRACTION  OF  SCALAR  WAVES  BY  A  CIRCU- 
LAR APERTURE,   by  J.  Bazer  and  A.  Brown.    Rept.  oo 
Contract  AF  19(604)5238.    Aug  59.   42p.    12  refs.    Re- 
search rept.  no.  EM- 144;  AFCRC-TN-59-594; 
AD- 227  948. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  145  071 

The  problems  of  the  diffraction  of  scalar  waves  by  a 
circular  aperture  in  a  perfectly  soft  and  in  a  perfecdy 
rigid  infinite  planar  screen  are  treated,  assuming 
axially- symmetric  excitation.    New  integral  repre- 
sentations of  the  soluticwis  are  presented.    The  un- 
known functions  f  i(t)  and  f2(t)  are  required  to  be  odd 
and  even  analytic  functions  of  t,   respectively,  regular 
in  a  neighborhood  of  the  unit  disc.    The  integrals 
satisfy  the  time- reduced  wave  equation,  the  radiation 
conditicxi,  and  the  boundary  conditions;  and  have  the 
appropriate  edge  behavior.    A  brief  and  elementary 
calculation    reveals  the  f 's  to  be  solutions  of 
Fredholm-type  integral  equations  of  the  second  kind 
whose  kernels  are  small  when  ka  (the  wave  number  it 
the  radius  of  the  aperture)  is  small.    The  integral 
equations  guarantee  the  existence  of  the  desired  types 
of  f's  whenever  the  exciting  fields  are  suitably  regu- 
lar functions  of  the  axis  of  symmetry  in  a  neighbor- 
hood of  the  aperture,  and.   lead  to  approximate  ex- 
pressions for  the  f's  when  ka  is  small.    These  ap- 
proximates, are  used  to  calculate  the  aperture  fields, 
the  far  fields,  the  transmission  coefficients,  and  the 
edge  behaviors.    The  results  obtained  are  in  agree- 
ment with  known  results  and,  for  some  of  these 
quantities,  are  more  accurate,  in  that  higher  powers 
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of  ka  are  included.    In  the  rigid- screen  problem,  for 
all  positive  values  of  ka,  the  form  of  the  edge  be- 
havior is  determined  and  a  simple  proof  is  given  of 
the  unique  existence  of  the  solution.    (Author) 


Lockheed  Aircraft  Corp.  ,  Sunnyvale,  Calif. 
ABSORPTION  COEFFICIENTS  OF  AIR  FROM 
22,000°  TO  220,000°,  by  Baxter  H.  Armstrong,  Dan 
H.  Holland,  and  Roland  E.  Meyerott.  Final  rept.  cm 
Contract  AF  29(601)524.    15  Aug  58,   166p.  23  refs. 
AFSWC-TR-58-36;  LMSD-5135;  AD-218  905. 
Order  from  LC  mi$7.  80,  ph$25.  00  PB  144  904 

The  photoelectric  and  free-free  absorption  coefficients 
of  air  have  been  computed  over  the  tender  ature  range 
2  to  20  ev,  density  range  ~-10"5  normal  to  normal, 
and  energy  range  1  ev  to  1  kev.    The  occipations  of 
ionic  states  were  computed  with  the  grand-canonical 
ensemble  statistical  method  described  by  Brachman 
and  Meyerott  (ANL-4986  unpublished).   For  terms  of 
principal  quantum  numbers  2  and  3,  empirical  energy 
values  were  used  where  known,  and  estimated  by  iso- 
electronic  interpolation,  or  the  Bacher-Goudsmit 
method  (Phys.  Rev.  46:1934),  were  made  where  em- 
pirical values  are  lacking.    For  n>4,  the  Bohr  for- 
mula with  quantum  defects  was  used,  .nd  separate 
angular  momentum  levels  were  included  to  n  =  9. 
Multiple  excitations  were  partially  incluo.xl  by  using 
one-electron  levels  of  ionic  cores  for  all  ci.re  possi- 
bilities of  the  n^=:  2  shell.    Screened  coulomb  gaunt 
factors  were  used,  and  fractional  parentage  coeffi- 
clnets  were  employed  in  order  to  account  for  transi- 
tions from  equivalent  electron  states.  (Author) 


Puerto  Rico  U. ,  Mayaguez. 
PECULIARITIES  AND  SEASONAL  VARIATIONS  OF 
T.  E.  BACKSCATTER  ECHOES  OBSERVED  AT 
MAYAGUEZ,   PUERTO  RICO,  by  B.   Dueno.    Re- 
search rept.  2  on  Contract  AF  49(638)172.    [1959] 
16p.   3  refs,    AFOSR-TN-59-889;  AD- 225  968. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  658 

As  a  result  of  a  backs catter  experiment  on  21.  6  mcs. 
and  40.  68  mcs.  it  has  been  observed  that  long  range 
trans  equatorial  echoes,  which  are  most  prevalent 
(luring  the  equinoxial  periods,  also  exhibit  a  mini- 
mum cf  T.  E.  activity  during  the  solstitial  periods 
June,  July  and  December  and  January.  The  mechanism 
for  the  production  of  long  range  trans  equatorial 
echoes  (L.  R.  T.  E. )  is  not  well  understood.    Compari- 
son erf  our  data  with  N.  B.  S.  propagation  predictions 
from  the  combined  action  of  the  evening  equatorial 
bulge  and  sizable  horizontal  gradients  of  ionization 
in  the  neighborhood  of  the  geomagnetic  equator.   The 
minimum  during  December  and  January  can  be  ad- 
scribed  to  the  small  horizontal  gradient  prevailing  at 
the  time.    [Xiring  June,  July  the  horizontal  gradient  is 
not  as  small  as  in  December,  January.    This  fits  with 
the  observation  that  T.  E.  activity  is  not  as  low  on 
June,  July  as  it  is  on  December  and  January,    Due  to 
the  combined  action  of  the  equatorial  bulge  and  the 
sizable  horizontal  gradients  in  the  neighborhood  erf 
the  g.  m.  equator  radio  waves  of  sufficiently  high 
frequencies  will  be  launched  into  the  ionosphere  in 
directions  along  the  maximum  erf  electron  density  cf 
the  elevated  layer.    To  produce  focussing  by  a  bundle 


of  rays  a  shallow  distribution  of  electron  density  in 
the  layer  is  necessary.    This  is  in  agreement  with 
the  postulated  decrease  in  electron  density  as  the 
geomagnetic  equator  is  appn-oached.    (Author) 


Schwinger,  Julian,  Cambridge,  Mass. 
INVESTIGATION  OF  HIGH  FREQUENCY  LIMITA- 
TIONS IN  MILLIMETER  WAVE  GENERATORS,  by 
Julian  Schwinger.    Semiannual  rept.  no.  3,  Jan-July  58. 
on  Contract  DA  36-039- sc-73136.    [1958]  25p.   2  refs. 
Order  from  LC  mi$2.  70,  ph$4,  80  PB  145  231 

The  interaction  between  the  electromagnetic  field  and 
a  number  of  identical  atomic  system^  individually 
characterized  by  an  electric  dipole  moment  and  two 
energy  levels,   is  analyzed  for  the  case  where  the 
atomic  systems  are  inside  a  lossy  cavity  and  exposed 
to  a  coherent  driving  field,  resonance  being  assumed 
between  atomic  system,  cavity,  and  driving  field. 
The  problem  of  introducing  loss  into  a  quantum - 
mechanical  formalism  is  treated.    Formal  operator 
expressions  are  obtained  for  the  field  variables  which 
include  the  absorption  and  the  fluctuation  (both 
thermal  and  quantum-mechanical)  effects  erf  the  loss 
mechanism.    (Author)  (See  also  PB  142  633) 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


I 


Air  Force  Cambridge  Research  Center,  Bedford, 
Mass. 

A  CONCISE  BIBLIOGRAPHY  OF  THE  LITERATURE 
ON  ARTIFICIAL  INTELLIGENCE,  by  Alice  M. 
Pierce,    Sep  59,   22p.    243  refs.    AFCRC-TN-59-773, 
Order  from  LC  mi$2,  70,  ph$4.  80  PB  145  105 

This  bibliography  is  a  bare  listing  of  the  literature 
on  "artificial  intelligence"  as  the  term  applies  to 
systems  whe)se  operating  behavior  would  be  called 
"intelligence"  if  exhibited  by  man.    Unindexed,  it 
has  a  minimum  of  cross  references  to  related 
subjects,   meKt  references  to  physiology,  psychol- 
ogy, logic,  automata  theory,  decision  theory,  theory 
of  games,  and  even  neural  net  theory,  having  been 
omitted.    (Author) 


Air  Force  Special  Weapons  Center,  Kirtland  AFB, 

N,  Mex, 
PROCEEDINGS  OF  SHOCK  TUBE  SYMPOSIUM  [NO.  ll 
26-27  FEBRUARY  1957.  205p.  63  refs.  SWR-TM-57-2. 
Order  from  LC  nu$9.30,  ph$31.80  PB  145  141 

Contents: 

Air  Force  ^)ecial  Weapons  Project's  interest  in  shock 
tube  research; 

The  Air  Force  shock  tube  as  a  research  tcx>l; 

Design  and  performance  of  the  General  Electric  six- 
inch  shock  tunnel  facility; 

The  development  of  a  shock  tube  to  generate  variable^, 
stepped  shock  fronts;  ( 

Studies  of  transient  air  forces  on  two-dimensicxial 
airfoils; 
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Study  of  grids  in  shock  tubes; 

The  development  of  the  sHock  tube  facility  for  airfoils 

studies; 
The  surface  film  thermometer:  a  versatile  shock  tube 

technique;  I 

Some  observations  of  bifurcated  reflected  Shockwave^ 
Numerical  solution  for  the  reflection  of  a  compression 

wave  from  a  rigid  wall;| 
The  use  of  the  shock  tube  in  hypersonic  research; 
Study  of  re-entrant  comers 


Air  Force  Special  Weapons  Center,  Kirtland  AFB. 

N.  Mex. 
PROCEEDINGS  OF   SHOCK  TUBE  SYMPOSIUM 
[NO.  2]  5-6  MARCH  1958.    308p.   133  refs.    SWR- 
TM-58-3. 
Order  from  LC  mi$ll.  10[  ph$47.  10        PB  145  142 

Contents: 

AFSWP  interest  in  shock  ^ube  research 

Stock  tube  wind  tunnel  research  at  the  Naval 

Ordnance  Laboratory 
SiKKk  tube  studies  of  blast  pressures  behind  frangible 

wall  ptanels 
Comparison  of  shock  tube  and  field  test  data  on  the 

pressure  build-up  behind  frangible  walls 
Some  results  from  use  of  a  shock  tube  for  biomedical 

investigation 
Experimentation  with  Geileral  Electric  six-inch  shock 

timnel 
Pressure-time  history  in  a  chamber  subjected  to 

shock  wave  filling  through  an  orifice 

Determination  of  the  time  history  of  the  flow  field 
about  a  blunt  body  in  a  Shock  tube 

Some  experiments  with  periodic  shocks 

On  the  effect  of  attenuation  on  gas  dynamic  measure- 
ments made  in  shock  tubes 

A  method  of  generating  various  desired  pressure 
pulses  in  a  shock  tube    \ 

Problems  in  the  use  of  pi0zogauges  for  shock  tube 
instrumentation 

Determination  of  the  dynamic  response  character- 
istics of  pressure  measLiring  systems  utilizing 
shock  tube  testing  techniques 

High  temperature  effects  in  shock  structure 

Shock  wave  calculations  fbr  high  temperature  gases 

Laminar  and  turbulent  heel  transfer  measurements  on 
a  hemispherical  cylindejr  in  the  Lockheed  3- inch 
shock  tube  I 

A  particular  application  of  the  conventional  shock 
tube  for  the  study  of  ignition  and  combustion  in 
subsonic  flow 

One  dimensional  blast  waives  from  an  axially  sym- 
metric electrical  disch4rge      (See  also  PB  145  141) 


Air  Force  ^cial  Weapons  Center,  Kirtland  AFB, 

N.  Mex. 
PROCEEDINGS  OF  SHOCK  TUBE  SYMPOSIUM 
[NO.   3]  10-12  MARCH   1959.   [1959]  270p.   90  refs. 
SWR-TM-59-2.  i 

Order  from  LC  miJU.  lol  ph$41.  10        PB  145  143 


cor 


Contents: 

Resume  of  experiments  conducted  in  the  high  pres- 
sure shock  tube  at  Gas  Dynamics  Laboratory  at 
NASA 


A  probe  for  determining  flow  conditions  in  a  short 

duration  hypersonic  stream 
Calculation  d  the  flow  phenomena  in  the  CONVAIR 

free  jet  shock  tunnel  facility 
An  explosive  driven  conical  shock  tube  for  the  study 

of  spherical  shock  waves 
Shock  tube  investigation  of  hydrogen  dissociation 
Observations  of  ultra-violet  absorption  behind  strois 

shock  waves  in  oxygen 

Diffusion  effects  on  shock  structure  in  a  plasma 
Technique  of  pressure  measurement  on  an  airfoil  in 

a  shock  tube 
Application  of  pressure  and  force  transducers  in 

hypersonic  shock  tunnel  aerodynamic 

experimentation 
Biological  experiments  utilizing  a  closed- end  shock 

tube 
Program  for  the  NCEL  blast  simulator 
Structural  integrity  of  spread  foundations  subjected 

to  extreme  horizontal  impulses 
The  shock  chamber:  A  device  for  producing  high 

strength  spherically  expanding  shock  waves 
A  one- inch  force  gage  for  drag  measurements  In  the 

shock  tube 
Changes  in  pressure  drag  caused  by  shielding 
Correlation  between  shock  tube  and  wind  tunnel  drag 

coefficients 
Interaction  of  blast  waves  with  wings 
Experiments  and  theory  on  explosive  decompression 

in  the  six-foot  shock  chamber 
Theory  on  filling  process  in  chamber,   shock  tube, 

and  field  tests 
Diaphragm  calibration  techniques  in  a  2.  00- inch 

diameter  shock  tuije 
(See  also  PB  145  142) 


Army  Research  Office,  Washington,  D.  C. 
ARMY  RESEARCH  TASK  SUMMARY,    1960.    VOL- 
UME 6.    MATERIALS  TECHNOLOGIES,    MATHE- 
MATICS,   AND  OPERATIONS  RESEARCH.    451p. 
Order  from  OTS  $4.  50  PB  161  138 

Contents : 

Materials  Technologies: 

Ceramic  technology 

Chemical  technology 

Food  technology 

Metallurgical  technology 

Non-metallic  materials  technology 

Photographic  technology 

Mathematics- 

Multiple 

Algebra  and  number  theory 

Analysis 

Computation  methods  and  techniques 

Geometry  and  topology 

Mechanics 

Numerical  and  graphical  methods 

Operations  analysis 

Probability  and  statistics 

Operations  Research 

(See  also  PB  151  499) 


Dynamic  Analysis  and  Control  Lab. ,  Mass.  Inst. 

of  Tech. ,  Cambridge. 
NONLINEAR  CONTROL  SYSTEMS  WITH  STATIS- 
TICAL INPUTS,  by  Richard  C.  Booton,  Jr. , 
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1  Mar  52,  36p.   6  refs.    Rept.  no.  61.    ATI- 150  275. 
Order  from  LC  mi^.  00,  ph$6.  35  PB  145  169 

An  approximation  method  is  developed  for  the 
analysis  erf  nonlinear  systems  that  are  composed  of 
linear  devices,  feedback  circuits,  and  purely  ampli- 
tude-sensitive elements.    The  input  functions  are 
assumed  to  be  defined  only  statistically,  and  consid- 
eration is  given  to  nonstationary  inputs.    Initial  con- 
sideration is  given  to  the  specific  case  of  a  simple- 
lag  system  in  which  the  nonlinearity  occurs  as  a  rate 
limiting.    The  input  is  assumed  to  be  a  stationary 
Gaussian  signal,  and  calculations  are  made  d  the 
rms  error  of  the  system.    The  actual  system  is 
simulated  on  an  analogue  computer,  and  the  results 
are  shown  to  agree  with  the  predicted  theoretical 
lesults  within  the  accuracy  of  the  computer.    Follow- 
ing this  particular  case  the  results  are  extended  to 
apply  to  more  general  situations. 


Signal  Corps  Publications  Agency,  Fort  Monmouth, 

N.  J. 
PREPARATION  OF  MANUSCRIPTS.    PART  ONE, 
TEXT,    15  Mar  57,   54p.    SIG  730-1,   supersedes 
SIC  730- U  Part  One,  5  Mar  56. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  144  998 

This  writing  guide  is  part  erf  Military  Specification 
MIL-M-10953A  (SigC).    It  specifies  standards  of 
style,  presentation,  and  format  for  publications 
prepared  for  or  by  The  Signal  Corp?  Publications 
Agency. 


Signal  Corps  Publications  Agency,  Fort  Monmouth, 

R  J. 
PREPARATION  OF  MANUSCRIPTS.    PART  TWO, 
ILLUSTRATIONS.    16  Oct  56,  81p.    SIG  730-1. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  144  999 

This  manual  covers  the  requirements  for  reproduc- 
ible illustrations  that  are:  (1)  Procured  under  the 
requirements  at  Military  Specification  MIL-M- 10953 
(SigC).   (2)  Prqjared  or  submitted  to  The  Signal  Corps 
Publications  Agency  for  use  in  technical  manuals, 
field  manuals,  technical  bulletins,  changes,  SIG 
manuals,  school  texts,  training  texts,  and  other 
publications. 


Communication  Theory 


Ohio  State  U.   Research  Foundation,  Columbus. 
TESTS  OF  THE  AURAL  COMPREHENSION  OF 
ENGLISH  BY  FOREIGN  STUDENTS,  by  Henry  M, 
Moser,  John  J.   O'Neill,  and  Susan  M.  Wolfe.   Tech- 
nical rept.   no.  50  on  Contract  AF  19(604)1577. 
Aug  58,   13p.  7  refs.   AFCRC-TR-58-57;  AD-152  649. 
Order  from  LC  miJ2.  40,  ph^.  30  PB  137  787 

Parts  of  two  tests  of  aural  comprehension  of  English 
for  foreign  students  were  administered  to  forty-four 
foreign  students  representing  25  nationalities  and 
varying  backgrounds  in  English.    All  erf  the  students 


were  post  graduates.   The  tests  used  were  The  Lado 
Test  of  Aural  Comprehension,   Form  C  and  The 
MDAP  English  Proficiency  Examination,   Form  B. 
Thirty  orally- presented  items  were  given  from  the 
MDAP  test  and  60  from  the  Lado  Test.  The  data  were 
analyzed  in  terms  of  the  differences  between  mean 
scores  (t  test)  and  a  product  moment  correlation  (r). 
The  results  of  the  t  test  indicated  significant  dif- 
ferences between  the  two  tests.    This  might  be  ac- 
counted for  by  the  differences  in  numbers  of  items 
presented  on  each  test  as  well  as  the  difference  in 
performance  levels  for  each  test  as  established  by 
native  speakers  of  English.    The  statistical  evaluation 
of  r  indicated  that  there  was  a,significant  relationship 
between  scores  obtained  on  the  two  tests.    The  MDAP 
test  deals  mere  extensively  with  military  vocabulary 
than  does  the  Lado  but  they  are  both  capable  of  evalu- 
ating the  aural  corr^rehension  of  foreign  nationals. 
The  Lado  test  is  less  time-consuming  and  would 
probably  be  preferred  when  technical  language  evalu- 
ation is  not  important.  (Author) 


Information  Theory 


Stanford  U.,  Calif. 
DETERMINING  BOUNDS  ON  INTEGRAI^  WITH 
APPUCATIONS  TO  CATAUXJING  PROBLEMS,  by 
Bernard  Harris.  Technical  rept.  no.  18  on  Contract 
Nonr-225(21).  21  Apr  58,  58p.  8  refs  ;  AD- 158  558. 
Order  from  LC  mi$3.60,  ph$9.30         PB  138  580 


Photographic  Equipment 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
DEVELOPMENT  OF  AN  UNDERWATER  HOUSING 
FOR  35MM  MITCHELL  CAMERAS,   by  R.  O.  White. 
28  Sep  59,  21p.    NOTS  TP-2323;  NAVORD  rept.  6591. 
Order  from  LC  mi%2.  70,  ph$4.  80  PB  144  949 

This  report  describes  the  development  and  design 
features  of  a  camera  housing  and  orienting  mount  for 
a  35mm  Mitchell  motion  picture  camera  used  in 
underwater  metric  photography.    The  housing  is 
designed  for  operating  depths  ranging  to  200  feet,  and 
features  a  corrector  lens  which  compensates  for  the 
increased  refractive  index  erf  sea  water.   (Author) 


SOCIAL  SCIENCES 


National  Bureau  of  Standards,  Washington,   D.  C. 
DISTRIBUTION  OF  INCOMING  LETTERMAIL  AT 
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THE  BALTIMORE,    MARYLAND  dTi  POST 
OFFICE,  by  Bernard  M.  Lavin  and  Arthur  E. 
Newman.    Oct  59,   121p.  4  refs.    Technical  note  33. 
Order  from  OTS  $2.  50  PB  151  392 

Lettermaii  at  the  Baltimore,  Md.  post  office  was 
sampled  and  studied  for  tha  purpose  d  estimating  the 
distribution  characteristics  of  letters  for  local 
delivery.    Separate  studies  were  conducted  for  first- 
and  third-class  mail  and  the  results  are  reported  both 
separately  and  combined.    The  study  demonstrated  an 
effective  method  d  sampling  mcoming  lettermaii.    It 
also  yielded  data  needed  for  the  design  d.  efficient 
procedures  for  sorting  mail  using  machinery  now 
being  develc^)ed.    (Author) 


Documentation 


Center  for  Ctocumentation  and  Communication  Re- 
search. Western  Reserve  U. ,  Cleveland.  Ohio. 

STUDY  OF   INDEXING  AND  MACHINE  SEARCHING. 

by  T  H.  Rees.  Jr.  ,  Allen  Kent,  and  J.  W.  Pferry. 

Kept,  on  Contract  AF  30(602)1498.    1  Apr  59,   123p 

32  refs.    RADC-TR-59-56;  AD-213  786. 

Order  from  LC  mi$6.  30,   p|i$19.  80  PB  144  655 

A  number  of  machines  and  Systems  have  been  devel- 
oped or  adapted  to  cope  witU  the  documentation  prob- 
lem.   A  particularly  difficult  area  of  application  of 
these  machines  and  systems  is  for  the  searching  and 
correlating  of  fragmentary  Information  that  is  scat- 
tered through  large  files.    A  set  of  principles  for 
coping  with  this  area  of  application  has  been  developed 
at  the  Center  for  Documentation  and  Communication 
Research  for  the  American  Society  for  Metals,   em- 
bodying a  balanced  approach  to:  (1)  detailed  analysis 
of  documents,  (2)  use  of  a  semantic  (thesaurus -like) 
dictionary,  (3)  a  system  of  standardized  simplified 
syntax,  (4)  a  new  set  of  machine  functions  as  em- 
bodied in  the  WRU  Searching  Selector,  and  (5)  a 
strategy  for  exploiting  these  capabilities.    These 
methods  have  been  applied  to  a  file  erf  articles  from 
the  New  York  fimes     Also  a  modification  of  this  ap- 
proach has  been  applied  to  a  previously  generated 
subject  index  and  a  previously  classified  set  of 
documents.    The  New  York  Times  file  has  been 
searched  in  a  simulated  commercial  intelligence  sit- 
uation and  the  results  have  been  analyzed  and  evalu- 
ated.   The  files  generated  have  also  been  studied  from 
the  point  of  view  of  applying  these  methods  to  equip- 
ment such  as  the  Eastman  Kodak  Minicard  and  the 
IBM  650.    Also  covered  during  this  program  have 
been  the  development  of  methods  for  the  automatic 
encoding  of  information  files  applying  methods 
analogous  to  machine  translation  routines. 


Documentation,   Inc. ,   Wasliington,   Di  C 
MEANING,   LINGUISTIC  STRUCTURES  AND 
STORAGE  AND  RETRIEVAL  SYSTEMS,  by 
Mortimer  Taube.    Rept.  on  Contract  AF  49(638)91. 
Feb  57,   15p.    9  refs.    AFOSH-TN-57-125; 
AD- 120  482. 
Order  from  LC  mi$2.  40,  phi3.  30  PB  137  728 


Tills  paper  attempts  to  establish  the  positive  thesis 
that  storage  and  retrieval  theory  and  the  design  of 
storage  and  retrieval  systems  need  not  concern  It- 
self with  "the  relationship  between  concepts  and  the 
words  and  symbols  in  which  they  are  expressexl",  nor 
with  the  attempts  to  base  such  relationships  on  the 
distinction  between  nominal  classes  and  "real" 
classes. 


MISCELLANEOUS 


Naval  Research  Lab. .  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS,  Mar  60. 
Order  from  OTS  $1.  25,   $10.  00/year       PB  161  279 

Contents: 
Articles: 

Protection  of  columbium  for  high-temperature  serv- 
ice,  by  B.   F.   Brown 
Low- temperature  R-F  probe  for  nuclear  magnetic 

resonance,  by  F.   E.  Geiger,  Jr. 
Frequency  stabilization  of  point-to-point  ISB  circuits, 

by  C.  L.  Spencer 
Scientific  program: 
Astronomy  and  Astrophysics:  Linear  readout  from 

resistance  thermometers 
Chemistry:  Factors  Influencing  the  corrosivity  of 
diester-base  oils  for  lubricating  aircraft  engines. 
Reduction  of  the  hydrogen  overvoltage  in  nickel 
electrodes  with  palladium 
Mathematics:  NAREC  computer  program  for  zero- 
lift,  multisuge,  launching  vehicle  trajectories 
Mechanics:  Mechanical  properties  of  elastically 
shocked  low-carbon  steel  specimens  at  temperatures 
between  -300OF  and>70OF.    Effect  of  radiation  upon 
ceramic-bonded  strain  gages.    Data  processing  to 
obtain  shock  spectra 
Metallurgy  and  Ceramics:  Crack  propagation  tests  of 
high-strength  sheet  materials --part  iv- -effect  of 
warm  pre- straining.    Effect  of  environment  on  the 
creep-rupture  properties  of  nickel.    Specialized 
equipment  for  disassembly  of  highly  radioactive 
reactor  experiments 
Nuclear  and  Atomic  Physics:  A  standard  source  of 

radiation  for  radiac  detectors 
Optics:  An  f/3.  3  medium -dispersion  grating  spectro- 
graph.   Influence  erf  atmosphere  on  optical  resolution 
in  a  typical  Nevada  tunnel 
Radio:   Broadband  impedance  transformers.    Compari- 
son of  microwave  and  Langmuir  probe  techniques  for 
the  investigation  of  electrical  discharges 
Solid  State  Physics:  Optical  measurements  of  care- 
fully prepared  single  crystals  of  KCl  with  wide  range 
of  Tl  ccHicentrations.    X-ray  analysis  of  diffusion  of 
Nb  with  Cr.  Fe,  Ni,  Mo,  and  stainless  steel 
Supporting  techniques: 
Aluminosilicate  glass 
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General 


Air  fluorescence  in  the  upper  atmosphere  and  its 
relation  to  the  detection  of  nuclear  explosions 
in  space,     by  D.   R.   Westervelt.      Los  Alamos 
Scientific  Lab. ,  N.  Mex.     June  59.     Contract 
W-7405-eng.-36.      25  p.    Order  from  LC. 
Mi  $2. 70,  ph  $4.  80. 

AECU-4499 

Graphite -to-metal  seal  screening  tests,  September 
1958,  by  J.  S.  Gilhart.  Babcock  and  Wilcox  Co. 
Atomic  Energy  Div. ,  Lynchburg,  Va.  Changed 
from  OFFICL\L  USE  ONLY  July  10,  59.  Con- 
tract AT(30-1)-1940.  21p.  Order  from  LC. 
Mi  $2.  40,  ph  $3.  30. 

HAW -1053 

OperatlDg  manual  for  105 -C  metal  examination 
facility,      by  J.  M.   Pouts.      General  Electric 
Co.     Hanford  Atomic  Products  Operation,  Rich- 
land, Wash.      Oct. ,  58.      72p.      Order  from 
LC.      Mi  $4.50.  ph  $12.30. 

HW-58220 

Report  on  hapo  unitized  microfilm  drawing  system. 
by  J.  Durbin.      General  Electric  Co.      Hanford 
Atomic  Products  Operation,   Richland,  Wash. 
Oct.  59.      34p.      Order  from  LC.      Mi  $3. 00, 
ph  $6.  30. 

HW- 62099 

Natural  frequencies  of  structure  3.  1.  1.     by  Lydik 
S,  Jacobsen  and  William  M.  Wells.      Sandia 
Corp. ,  Albuquerque,  N.  Mex.      Nov    51. 
Changed  from  OFFICIAL  USE  ONLY  Nov  59. 
59p.      Order  from  LC.      Mi  $3.  60,  ph  $9.  30. 

SC-2090  (Tr) 

Subject  headings  used  by  the  USAEC  Technical  In- 
formation Service^      by  C.  W.  Har.grave. 
Atomic  Energy  Commission,  Technical  Informa- 
tion Service  Extension,  Oak  Ridge,  Tenn. 
Jan.  60.      476p.      Order  from  OTS.      $6, 00. 

TID-5001 

Summary  reiwrt  of  reactor  hazards  associated 
with  the  high  temperature  test  facility,     by 
W.  A.  Vogele  and  others.      Atomic  Energy  Com- 
mission by  Bettis  Atomic  Power  Laboratory, 
Westinghouse  Electric  Corporation,  Pittsburgh, 
Pa.     Aug  59.      Contract  AT- 11-1-Gen-l 4.      53p. 
Order  from  OTS.      $1.50. 

WAPD-SC-630 
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Radiosensitivlty  of  the  Lymphocyte, 

Univ.     (1958?)     Contract  AT(1 1-1)  - 144 


Order  from  LC. 


Chicago. 
7p. 
Mi  $1.80,  ph  $1.80. 

AECU-4334 


Poliar  absorption  of  mineral  nutrients  with 
special  reference  to  the  use  of  radioisotopes 
and  the  'leaf  washing  technique"  (thesis), 
by  W',  H.  Jyung.      Michigan  State  Univ.  ,  East 
Lansing.      1959.      54p.      Order  from  LC. 
Mi  $3.  60,  ph  $9.  30. 

.A  ECU -4433 

The  effects  of  radioactive  substum  us  on  plant 
pathogens  and  other  microorKanismsT     Annual 
Report  for  Year,  October  1,   1958  to  September 
30,   1959.      University  of  Minnesota,  Minnea- 
polis, Minn.      Sep  59.      Contract  AT  (11-1) -42. 
25p.      Order  from  LC.      Mi  $2.70,  ph  $4.  80. 
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Biological  and  Medical  Research  Division  semi  - 
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Argonne  National  Laboratory,  Lemont,  111. 
Dec    59.      Contract  W -31- 109-eng-38.      109p. 
Order  from  OTS.      $2.  50. 

ANL-6093 

A  study  of  techniques  and  the  development  of 
equipment  for  decanning  EBR-II  fuel  elements, 
by  J.  P.  Simon.      Argonne  National  Labora- 
tory,  Lemont,  111.      Jan  60.      Contract  A 


Order  from  OTS. 


W-31-109-eng-38.      2lp 
75  cents. 

ANL-6106 
Radiation -induced  somatic  mutations  in  plants, 
by  A.  H.  Sparrow  and  R.  L.  Cuany. 
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area:     U.    Observations  on  the  mammals  with 
special  reference  to  Melton  Valley,      by. 
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July -September  1959.      by  T.  C,  Gregson 
and  S.  W.  Waisbrot.      Goodyear  Tire  and 
Rubber  Co.  ,  Akron,  Ohio.      1959.      Contract 
AT(11-1)-719,      30p,      Order  from  LC, 
Mi  $3. 00,  ph  $6.  30. 

AECU-4441 

Organic  coolant  reclamation.      Quarterly  prog- 
^ess  report  no.   3  for  June  15,   1959-Septem"- 
ber  15,  1959,     by  R.  J.  Wineman  and  others. 
Monsanto  Chemical  Co. ,  Everett,  Mass. 
Oct  59.      Contract  AT(1 1-1) -705.      22p. 
Order  from  LC.      Mi  $2, 70,  ph  $4,  80. 

AECU-4447 

Exploration  of  radiometric  methods.      Report 
no.  3,     by  W.  J.  DriscolL     Nuclear -Chica- 
go Corp.  ,  Chicago,  111,      Nov  59.      Contract 
AT(1 1  - 1)  -695.      8p.      Order  from  LC. 
Mi  $1.80,  ph  $1.80. 

AECU-4471 

Plate  height  in  gas  chromatography,     by  J.  C. 
Giddings  and  others.      Urdversity  of  Utah, 
Salt  Lake  City,  Utah.      1959.      18p.      Order 
from  LC.      Mi  $2.  40,  ph  $3.  30. 

AECU-4474 

Final  report  on  electron  spin  resonance  spectra 
of  radicals       ~     ~  '"'"' 


Louis,  Mo, 

6p.      Order  from  LC 


Washington  University,  St. 
1959.      Contract  AT(1 1-1) -85. 
Mi  $1.80,  ph  $1.80. 
AECU-4477 


Chemical  engineering  division  summary  report 
for  July,  August  and  September  1957. 
Argonne  National  Lab, ,  Lemont,  111.      Dec  57 
Contract  W-31-109-eng-38.      135p.      Order 
from  LC.     Mi  $6.  90,  ph  $21.  30. 

ANL-5789-(Del) 

Literature  survey  of  tfie  properties  of  fission 
product  oxides,  fluorides,  and  oxyfluorides, 
by  G.  Tennenhouse  and  M.  J.  Steindler, 


ArgDime  National  Lab. 
75p.      Order  from  LC 


Lemont,  111.      July  59. 
Mi  M.50,  ph$l2.  ». 
ANL-RCV-SL-1545 


U'^Os  single  crystals,     iJy  W.  B.  WilBon.      Gen- 
eral  Metric  Atomic  Products  Division  Air- 
craft Nuclear  Propulsion  Department,  Cincin- 
nati, Ohio.      Jan.  55.      Contracts  AF33(600)- 


38062and  AT(11-1)-171. 
OTS.      50  cents. 


9p.      Order  from 


APEX-187 


New  concepts  for  control  and  use  of  nuclear  ex- 
plosions,     by  F.  B.  Pbrzel.      Illinois  Institute 
of  Tech. ,  Armour  Research  Foundation,  Chica- 
go, 111.      Apr  59.      33d.      Order  from  LC. 

Mi  $3.00,  ph$6.  30. 

ARF-TM-421 


.ese 
53p. 


Distribution  of  radioelements  in  a  qualitative 
analysis  scheme,     by  M.  M.  Vick  and  S.  A. 
Reynolds.      Oak  Ridge  National  Lab. ,  Tenn. 
Dec  53.      Contract  W-7405-eng-26.      5p. 
Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

CF-53-12-110 


Measurement  of  the  viscosity  of  composition  31, 
by  S.   L  Cohen  and  T.  N.  Jones.      Oak  Ridge 
National  Lab.  ,  Tenn.      Dec  55.      3p.      Order 
from  LC.      Mi  $1.  80,  ph  $1.  80. 

CF-55-12-128(Del) 

Compendium  of  experimental  results  of  the  circu- 
latlon  of  aqueous  thorium  oxide  slurries  in 
toroids,    by  G.   E.  Moore  and  others,      ^k 
Ridge  National  Lab.  ,  Tenn.      Apr  57.      68p. 
Order  from  LC.      Mi  $3,  90,  $10.  80. 

CF -57 -4-85 

On  the  chemistry  of  thermonuclear  reactor 
breeder  blankets,      by  M.  T.   Robinson. 
Oak  Ridge  National  Ltb. ,  Tenn.      Feb  58. 
Contract  W-7405-eng'26.      9p.      Order  from 
LC.     Ml  $1.80,  ph  $1.80. 

CF-57- 12-39  (Rev) 


,1. 


Evaluation  of  liner  material  and  product  consoli- 
dation in  the  druhm  process,      by  D.   R. 
Edwards.      Oak  Ridge  National  Lab. ,  Tenn. 
Sep  59.      lOp.      Order  from  LC.      Mi  $1.  80, 
ph  $1.  80. 

CF-59-8-118 

Results  erf  examinations  of  fused  salt  mixtures  by 
optical  and  x-ray  diffraction  methods,     by 
R.  E.  Thoma.      Oak  Ridge  National  Lab. , 
Tenn.      Oct  59.     72p,      Order  from  LC. 
Mi  $4.  50,  ph  $12.  30. 

1        CF-59-10-18 

Effect  of  excess  acid  on 'two -11  quid -^^ase  tempera- 
ture  limits  for  the  homogenous  reactor  fuel" 
solution  and  its  ccncantrates^     by  R.   E.  Moore 
and  W.  L.  Marshall.      Oak  Ridge  National  Lab., 
Tenn.      Nov  59.      Contract  W-7405-eng-26. 
12p.      Order  from  LC;.      Mi  $2.  40,  ph  $3.  30. 

CF-59-11-27  578 


Liquid-liquid  imm iscibi  11  ty  above  3000C  in 
the  system  UOct-SO^-NoOc^-H>,0.     BylCT  J. 
Barton  and  others.      (5ak  Ridge  National 
Lab. ,  Tenn.      Nov.  59.      23p.      Order  from 
LC.     Mi  $2. 70,  ph  $4.  80. 

CF-59-11-64 

Turbidimetricmicrodetermlnation  of  sulfate  in 
plutonium  solutions^     by  H.  D.  Warren  and 
A.  Brunstad.     General  Electric  Co.  Hanford 
Atomic  Products  Operation,  Richland,  Wash. 
Mar  58.      Contract  W-31-1091eng-52.      6p. 
Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

HW-55349 

A  review  of  uranium  oxidation,     by  A.  J.  Scott. 
Hanford  Atomic  Products  Operation  Richland 
Wash.     July  59.      Contract  AT(45-1) -1350. 
I6p.      Order  from  OTS.      50  cents. 

HW-61851 

Zirconium  fluoride  phase  studies.      II.      Sodiun 
fluozirconate  phase  relationships,      by 
A.  J.  Moffat.      Phillips  Petroleuni  Co. , 
Atomic  Energy  Division,  Idaho  Operations 
Office,  Idaho  Falls,  Idaho.      Dec  59.      Con- 
tract AT(  10-1 -)- 205.     20p.      Order  from 
GTS.      50  cents. 

IDO- 14499 

Isotopic  analysis  of  boron  as  trimethyl  borate, 
by  R.  M.  Abernathey,      Phillips  Petroleum 
Co.  ,  Atomic  Energy  Division,  Idaho  Opera- 
tions Office,  Idaho  Falls,  Idaho.      Jan  60. 
Contract  AT(  10- 1)- 205.      8p.      Order  from 
OTS.      50  cents. 

EDO- 14503 

Preparation  of  yttrium  fluoride  using  fluorine, 
by  R.  L.  Tischer  and  G.  Burnet.      Ames  Lab 
oratory,  Iowa  State  College,  Ames,  Iowa. 
June  59.      Contract  W-7405-eng-82.      41p, 
Order  from  OTS.      $1.25. 

lS-8 

The  determinaii  jn  of  the  melting  point,  the 
vapor  pressure,  and  the  deconiposition  tem- 
perature of  yttrium  tri -iodide,     by  D.  H. 
Dennlson  and  others.     Ames  Laboratory  aL 
Iowa  State  University  of  Science  &  Technology 
Iowa.      Nov  59.      Contract  W-7405-eng-82. 
I6p.      Order  from  OTS.      50  cents. 

IS -57 

TCI- -An  auxiliary  one  dimensional  transient  con- 
ductlon  code  for  use  with  the  art,  spy  and  tef 
reactor  design  codes,     by  J.   W.  Millard. 
Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
Sep  59.      Contract  W-31-109-eng-52.      59p. 
Order  from  LC.      Mi  $2.70,  ph  $4.  80. 

KAPL  M-DGM-3 

The  determination  of  aluminum,  iron,  and  sili- 
con  in  silver -cadmium -indium  alloys,     by 

)    J. 'R.  Ciaranello.      Knolls  Atomic  Power  Lab.. 
Schenectady,  N.  Y.      Aug  59.     Contract 


W-31-109-eng-52.      lOp. 
Mi  $1.80,  ph  $1.80. 


Order  from  LC. 


KAPL-M-JRC-1 

A  collection  of  mass  spectrometric  data  of  sub- 
stituted  borazoles  and  their  benzene  analogs, 
by  E.  D.  Loughran  and  C.  L.  Mader. 
Los  Alamos  Scientific  Laboratory  of  the  Uni- 
versity of  California,  Los  Alamos,  N.  Mexico. 
Jan  60.      Contract  W-7405-eng-36.      37p. 
Order  from  OTS.      $1.  25. 

LA-2368 

Latent  heat  of  vaporization  and  vapor  pressure 
data  for  organic  coolants,     by  R.   W.  Burk- 
hardt.      Atomics  International  Div. ,  North 
American  Aviation,  Inc. ,  Canoga  Park,  Calif. 
Apr  58.      14p.      Order  from  LC.      Mi  $2.  40, 
ph  $3.  30. 

NAA-SR -MEMO -2671 

Estimated  thermal  conductivity  of  polyphenyl  reac- 
tor coolants,     by  G.  Asanovich.      Atomics 
International  Div. ,  North  American  Aviation, 
Inc. ,  Canoga  Park,  Calif.      May  58.      6p. 
Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

NAA-SR-MEMO-2743 

The  presence  of  argon  in  terphenyl,     by  L.  B. 
Gardner  and  R.  L.  Koontz.      Atomics  Inter- 
national Div.  ,  North  American  Aviation,  Inc. , 
Canoga  Park,  Calif.      Dec  58.      6p.      Order 
from  LC.     Ml  $1.  80,  ph  $1.  80. 

NAA-SR-MEMO-3130 

The  properties  of  santowax-r  (mixed  terphenyl 
isomers)  as  organic  moderator -coolant,      by 
R.  H.  J.  Gercke,  and  others.      Atomics  Inter- 
national Div. ,  North  American  Aviation,  Inc. , 
Canoga  Park,  Calif.      (1959?)     76p.      Order 
from  LC.      Mi  $4.  50,  ph  $12.  30. 

NAA-SR -MEMO-3223 

E)egasification  of  nitrogen  from  santowax  r,      by 
G.  W.  Corporales  and  P.   R.   Benson.      Atomics 
International  Div.  ,  North  American  Aviation, 
Inc.  ,  Canoga  Park,  Calif.      Mar  59.      12p. 
Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

NAA-SR-MEMO-3652 

Method  for  the  analysis  of  diphenyl -terphenyl 
organic  coolant  mixtures  by  gas  chromatog- 
raphy,    by  R.  A.  Baxter.      Atomics  Inter- 
national Div. ,  North  American  Aviation,  Inc. , 
Canoga  Park,  Calif.      Apr  59.      8p.      Order 
from  LC.      Mi  $1.80,  ph  L80. 

NAA-SR-MEMO-3793 

Hydrogen  density  of  polyphenyl  organic  coolants, 
by  R.  T.  Keen  and  r1   A.   Baxter.      Atomics 
International  Div. ,  North  American  Aviation, 
Inc. ,  Canoga  Park,  Calif.      May  59.      I6p. 
Order  from  LC.      Ml  $2.  40,  ph  $3.  30. 

NAA-SR -MEMO- 3797 


A  micro  method  for  the  determination  of  the 
hl^  boilers  fraction  in  omre  coolant,     ByT 
M.  A.   Rotheram.      Atomics  International 
Div. ,  North  American  Aviation,  Inc. ,  Cano- 
ga Park,  Calif.      Apr  59     8p.      Order  from 
LC.     Mi  $1.80,  ph$l.  80. 

NAA-SR-MEMO-3816 

Adsorption  of  diphenyl  vapors  in  the  presence  of 
steam,     by  H.  M.  Gilroy.      Atomics  Inter- 
national Div. ,  North  American  Aviation  Inc. , 
Canoga  Park,  Calif.     July  59.      9p.      Order 
from  LC.      Ml  $1.  80,  ph  $1.  80. 

NAA-SR -MEMO -4 129 

Vapor  pressure  of  {x>lyphenyl  coolant  and  com- 
ponents,     by  F.  C.  Silvey.      Atomics  Inter  - 
national  Div. ,  North  American  Aviation,  Inc. , 
Canoga  Park,  Calif.      July  59.      13p.     Order 
from  LC.      Mi  $2.  40,  ph  $3.  30. 

NAA-SR-MEMO-4187 

Analytical  chemistry  of  the  polyphosphates. 
Period  covered:  July  lb,   1958  to  September 
30,   1959.     by  W.   Rieman.  in.      Rutgers 
University,  New  Brunswick,  N.  J.      1959. 
Contract  AT(30-1)- 1306.      18p.      Order  from 
LC.      Ml  $2.  40,  ph  $3.  30. 

NYO-2916 

Separation  of  uranium  from  bismuth  using 

tri8(2-ethyIhexyl)phosphine  oxide.      Increase 
in  selectivity  with  1,  2-cyclohexylene  dlnitrilo 


tetraacetic  acid 

G.  Banerjee. 

Mass.      Nov  59 

15p.      Order  from  OTS. 


by  A.  H.   A.  Heyn  and 
ton  University,  Boston, 
Contract  AT(30-1)1873. 
50  cents. 

NYO-7569 


Reduction  of  cupric  oxide  by  hydrogen.      II. 
Conversion  of  hydrogen  to  water  over  fixed 
beds,     by  W.  D.   Bond  and  W.   E.  Clark. 
Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.      [nd]    Contract  W-7405-eng-26. 
17p.      Order  from  OTS.      75  cents. 

ORNL-2816 

Purification  of  promethlum  by  liquid-liquid  ex- 
traction,    by  B.  Weaver  and  F.  A.  Kappel- 
mann.      Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.      [nd]     Contract  W-7405-eng- 
26.      25p.      Order  from  OTS.     75  cents. 

ORNL-2863 

Organic  compounds  in  fission  reactors.      II. 
Thorio -organic  compounds^     by  W.  H.  Bald- 
win.     Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.     [nd]     Contract  W-7405-eng-26. 
6p.      Order  from  OTS.      50  cents. 

ORNL-2864 

Analytical  chemistry  division  annual  progress 
report  for  period  ending  December  31,  1959. 
Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.      [nd]     Contract  W -7405 -eng- 26. 


% 


579 


102p.      Order  from  OTS.    j  $2.  50. 


ORNL-2866 


Wavelength  table  of  rare-darth  elements  and 
associated  elements  including  zirconium7 
thorium,  hafnium,   rhenium,  and  tellurium, 
by  J.   A.  Norris.      Oak  kidge  National  Labora- 
tory,  Oak  Ridge,  Tenn.      [nd]     Contract 
W-7405-eng-26.      739p.      Order  from  OTS. 
$7.  25., 

ORNL-2774 

Solubility  of  zirconium  dibtityl  phosphate  in  sol- 
vent  extraction  solutions,      W.  Davis,  Jr.  and 
H.  H.  Carmichael.      Oak  Ridge  National  Labo- 
ratory, Oak  Ridge,  Tenn.      Jan  60.      Contract 
W-7405-eng-26.      13p.      Order  from  OTS. 
50  cents, 

ORNL-2857 


Comparison  of  a  fluidized-jbed  and  an  agitated- 
trough    chemical  reactor  for  producing  ThO 


from  Th(N0J4,      By" 
National  Laftb r ato ry , 


ng  inuo 
OiFRidc 


S.  D.  Clinton.     Dak  Ridge 
ry,  Oak  Ridge,  Tenn. 
[nd]     Contract  W-7405-eng-26.      21p.      Order 
from  OTS.      75  cents. 

ORNL-2875 


The  catalysis  of  the  hydrogen -oxygen  reaction  by 
aqueous  slurries  of  thorium  oxide  and  thorium - 
uranium  oxide,     by  N.  A.  Krohn,      Oak  Ridge 
National  Laboratory,  Ofik  Ridge,  Tenn.      [nd] 


Contract  W-7405-eng-2j6 
from  OTS.      $2.  25. 


73p.      Order 


ORNL-2878 


Synthesis  and  fabrication  qf  refractory  uranium 
compounds.      Quarterly  report  no.    1  for  May 
13  to  August  31,   1959,      by  K.  M.  Taylor  and 
others.      Carborundum  Co.   Research  and 
Development  Div.  ,  Niagara  Falls,  N.   Y. 
Sep  59.      Contract  AT(40-1)- 2558.      30p. 
Order  from  LC.      Mi  $3.00,   ph.  $6.30. 

ORO-212 

I 
I 

Synthesis  and  fabrication  cjf  refractory  uranium 
c  mpounds.      Monthly  pirogress  report  no.   3 
for  September  1  to  September  30.   1959,     by 
K.  M.  Taylor  and  others.      Carborundum  Co. 
Research  and  Development  Div.  ,  Niagara  Falls, 
N.   Y.      Oct  59.      Contract  AT(40-1)- 2558. 
5p.      Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

ORO-2i3 


Preparation  of  pure  ameriQium,      by  V.  A.   Ryan 
■    and  J.  W.  Pringle.  DoW|Chemical  Co.  ,   Rocky  Flats 
Plant,  Denver.      Jan.   6b.      Contract  AT(29-1) - 
1106.      24p.      Order  fr9m  OTS.      75  cents. 

RFP-130 


T 


Sodium  fluoride  as  a  spectroscopic  carrier  for 
plutonium  metal  analysis,     by  A.  J.  Johnson 
and  E.  Vejvoda.      Dow  themical  Co.   Rocky 
Flats  Plant,  Denver,  Colo.      Apr  59.      Decl. 
July  59.      Contract  AT(29-1)- 1106.      14p. 
Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

RFP-143 


Electron -spin -resonance  and  chemical  studies 
of  radiation  damage  of  choline  chloride  and~ 
some  of  its  analog      by  R.  0.  Lindblom. 
University  of  California,  Lawrence  Radiation 
Laboratory,  Berkeley,  Calif.      Oct  59. 
Contract  W-7405-eng-48.      122p.      Order 
from  OTS.     $2. 75. 

UCRL-8910 

Range  and  range  straggling  of  heavy  recoil 
atoms,      by  E.   W.  Valyocsik.      University  of 
California,  Lawrence  Radiation  Laboratory, 
Berkeley,  Calif.      Nov  59.      Contract  W-7405- 
eng-48.      43p.      Order  from  OTS.      $1.25. 

UCRL-8855 

Saline  water  conversion,   1956-58,      compiled 
by  F.  G.   Bennett  IV.      Atomic  International 
Division,  North  American  Aviation,  Inc. 
Canoga  Park,  Calif.      Jan  60.     9p.      Order 
from  OTS.      50  cents. 

NAA-SR-3737 

Reactor  chemistry  and  plant  materials.      Bettis 
Atomic  Power  Laboratory,  Pittsburg,  Pa. 
Dec  59.      Contract  AT-U-l-GEN -14.     201p. 
Order  from  OTS.      $3.  50. 

WAPD-BT-16 

The  determination  of  titanium  as  an  impurity  in 
zirconium  and  zircaloy,      by  D.  V.   Reed. 
Westinghouse  Electric  Corp.  Bettis  Plant, 
Pittsburgh,  Pa.      May  59.      5p.      Order  from 
LC.      Mi  $1.80,  ph  $1.80. 

WAPD-CTA-GLA-157 


The  spectrographic  determination  of  impurities 
in  zirconium  and  zircaloy  using  a  chromium 
internal  standard,     by  J.  F.  Frain  and  others. 
Westinghouse  Electric  Corp.   Bettis  Plant, 
Pittsburgh,  Pa.      June  58.      6p.      Order  from 
LC.     Mi  $1.80,  ph$1.80. 

WAPD-CTA-GLA- 162-7 

The  spectrographic  deter;ninatian  of  tin,  iron, 
chromium,  i."         !ckel  in  zircaloy -2  usingliigh 
voltage  spark  point-to-plane  excitation,     by 
R.  M.  Jacobs  and  N.  E.  Gordon.      Westing- 
house Electric  Corp.  Bettis  Plant,  Pittsburgh 
Pa.      Oct  58.      6p.      Order  from  LC. 
Mi  $1.80,  ph  $1.80. 

WAPD-CTA-GLA- 162-12 

The  spectrographic  determination  of  sodium, 
lithium,  barium,  and  strontium  in  zirconium 
and  zircaloy  using  the  silver  chloride  carrier 
technique,     by  R.  F.  Farrell  and  G.  J.  Har- 
ter.      Westin^ouse  Electric  Corp.  Bettis 
Plant,  Pittsburgh,  Pa.      Apr  59.     7p.      Order 
from  LC.      Mi  $1.  80,  ph  $1.  80. 

WAPD-CTA-GLA- 162-14 

The  determination  of  carbon  in  zirconium  and 
zirconium  base  alloys,     by  K.  A.  Morrow 
and  E.  F.  Tretow.      Westinghouse  Electric 
Corp.  Bettis  Plant,  Pittsburg,  Pa. 


580 


Apr  59.      5p.      Order  from  LC.      Mi  $1.  80. 
ph  $1.80. 

WAPD-CTA-GLA- 181  (Rev  2) 

The  determination  of  tin  in  zirconium  base  alloys, 
by  T.  M.   Reinhold.      Westinghouse  Electric  Corp 
Corp.  Bettis  Plant,  Pittsburgh,  Pa.      Aug  59. 
4p.     Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

WAPD-CTA-GLA  371(Rev  2) 

The  determination  of  uranium  as  an  impurity  in 
zirconium  and  zircaloy,      by  D.  L.  Smith  and 
others.      Westin^ouse  Electric  Corp.  Bettis 
Plant,  Pittsburgh,  Pa.      Aug  59.      5p. 
Mi  $1.  80,  ph  $1.  80.    Order  from  LC. 

WAPD-CTA-GLA-431  (Rev  2) 

The  determination  of  niobium  in  uranium  niobium 
alloys,     by  G.   W.  Goward  and  others. 
Westinghouse  Electric  Corp.  Bettis  Plant,  Pitts- 
burgh, Pa.      Feb  58,  Decl.  Nov.  59.      4p. 
Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

WAPD-CTA-GLA-543 


The  spectrographic  determination  of  impurities  in 
niobium,     by  J.  A.  Featheringham    and  others. 
Westinghouse  Electric  Corp.  Bettis  Plant, 
Pittsburgh,  Pa.      Aug  58.      8p.      Order  from 
LC.     Mi  $1.80,  ph  $1.80. 

WAPD-CTA-GLA-631-1 

Spectrographic  determination  of  tantalum,  titanium, 
and  zirconium  in  niobium,  by  J.  A.  Featheringham 
ana  others.      Westinghouse  Electric  Corp. 
Bettis  Plant,  Pittsburgh,  Pa.      Aug  58.      4p. 
Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

WAPD-CTA-GLA-031-2 

The  spectrographic  determination  of  boron  and 
cadmium  iii  niobium,      by  J.  A.   Featheringham 
and  others.      Westinghouse  Electric  Corp. 
Bettis  Plant,  Pittsburgh,  Pa.      Aug  58.      3p. 
Mi  $1.  80,  ph  $x.  80.     Order  from  LC. 

WAPD-CTA-GLA-631  -3 

The  spectrographic  determination  of  tungsten  in 
niobium,     by  J.  A.   Featheringham  and  others. 
Westinghouse  Electric  Corp.   Bettis  Plant, 
Pittsburgh,  Pa.      Aug  58.      3p.      Order  from 
LC.     Mi  $1.80,  ph  $1.80. 

W  APD  -CT A  -  GL  A  -  63 1  -  5 

The  determination  of  the  primary  impurities  in 
hafnium  by  emission  spectrogry  hie  analysis.. 
by  J.   F.   Frain  and  others.      Westin^ouse 
Electric  Corp,  Bettis  Plant,  Pittsburg,  Pa. 
Aug  59.      Up.      Order  from  LC.      Mi  $2.  40, 
ph  $3.  30. 

WAPD-M-GLA-701-1 

Heat  of  recombination  and  recombiner  exit  tempera- 
ture,      by  D.  K.   Rinald.      Westinghouse  Electric 
Corp.  Atomic  Power  Dept. ,  Pittsburgh  and  Penn  - 
sylvania  Power  and  Light  Co.      Atomic  Engineer- 
ing Dept. ,  Pittsburgh,  Pa.     June  57.      6p. 
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Order  from  LC. 


Mi  $1.80,  ph  $1.80. 

WCAP-567 


Design  and  operation  of  a  catalytic  recombiner, 
byD.  F.   Rinald.      Westinghouse  Electric 
Corp. ,  Atomic  Power  Dept. ,  Pittsburg  and 
Pennsylvania  Power  and  Li^t  Co.      Atomic 
Engineering  Dept. ,  Pittsburgh,  Pa.     June  57. 
13p.      Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

WCAP-569 

The  determination  of  oxygen  as  an  impurity  in 
arconium  and  zircaloy,      by  P.   Elbling  and 
G.  W.  Goward.      Westinghouse  Electric  Corp. 
Bettis  Plant,  Pittsburgh,  Pa.     July  59.      12p. 
Order  from  LC.      Mi  2.  40,  ph  $3.  30. 

WAPD-CTA-GLA -592  (Rev  1) 

The  properties  of  thoria -heavy  water  slurries. 
Part  I.      Apparent  density,  heat  capacity  and 
thermal  conductivity  of  the  ThO;^-D20  slurries, 
by  R.  J.  Atkins  and  others.      Wes tinghouse 
Electric  Corp,  Atomic  Power  Dept.  ,  Pitts- 
burg and  Pennsylvania  Power  and  Light  Co. 
Atomic  Engineering  Dept. ,  Pittsburgh,  Pa. 
Sep  57.      15p.      Order  from  LC.      Mi  $2.  40, 
ph  $3.  30. 

WCAP-685 

The  spectrographic  detection  of  trace  impurities 
in  beryllium  oxide.      Interim  report,      by  O.  P. 
Killeen.      Union  Carbide  Nuclear  Co.  Y-12 
Plant,  Oak  Ridge,  Tenn.      Aug  59.      Contract 
W-7405-eng-26.      12p.     Order  from  LC. 
Mi  $2.  40,  ph  $3.  30. 

Y-1259 

The  spectrographic  detection  of  trace  impurities 
in  beryllium  oxide,      by  O.  P.  Killeen. 
Union  Carbide  Nuclear  Company  Division  of 
Union  Carbide  Corporation  Y-12  Plant,  Oak 
Ridge,  Tenn.     Jan  60.      13p.      Order  from 
OTS.      50  cents. 

Y-1259  (rev.) 

Reduction  cell  with  vertical  rotating  mercury     . 
cathode,     by  F.  A.  Schimmel.      Union  Car- 
bide  Nuclear  Company  Division  of  Union  Car- 
bide corporation  Y-12  Plant,  Oak  Ridge,  Tenn. 
Jan  60.      Contract  W-7405-eng-26.      2lp. 
Order  from  OTS.     75  cents. 

Y-1285 


Chemisfry — RadioHon  and  Radiochemistry 

Irradiation  of  radium  in  MTR,      by  G.  H.  Hanson. 
Phillips  Petroleum  Co,    Atomic  Energy  Div. , 
Idaho  Falls,  Idaho.      Nov  52.      Decl.  Nov  59. 
14p.      Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

IDO- 16033 

A  simplified  analytical  method  for  separating 
traces  of  fission  products  from  uranium  and 
thorium  (UX).     by  C 


A,   R.  Flynn: 


A.  Kienberger  and 
Carbide  and  Carbon  Chemical 


Co.  K-25  Plant,  Oak  Ricjge,  Tenn.      Dec  53 
Decl.  Nov  59.      Contract  W-7405-eng-26. 


14p.      Order  from  LC. 


Mi  $2.  40,  ph  $3.  30. 
K-1078 


Exploratory  studies  of  hydrazine  formation  by 
i-adioactive  ionization,      by  H.  M.  Busey.      Los 
Alamos  Scientific  Lab.  .  N.  Mexico.      June  51. 
Decl  Nov  59.      Contract  W-7405-eng-36.      25p. 
Order  from  LC.      Mi  $1  70.  ph  $4.  80. 

j  LA-1376 

Substitute  materials  report  for  research  for  July 
2,   1951  to  October  1,    l*^Si.      Mound  Labora- 
tory, Miamisburg,  OhiO.      Nov  51.      Contract 
AT33-1-GEN-53.      50p^     Order  from  OTS. 


$1.  25. 


The  measurement  of  uranium  concentration  in 
U-Al  alloy  by  ghmma  counting"     by  J.  W 


MLM-622(Del  1) 


Wachter  and  W    B.  Wright.      Carbide  and 
Carbon  Chemicals  Co.   Y-12  Plant,  Oak  Ridge. 
Tenn.      June  54.      DecH  Nov  59.      Contract 
W-7405-eng-26.       15p. 
Mi  $2.  40,  ph  $3.  30. 


Order  from  LC. 
Y-1080 


Chemistry — Separation  Processes  for 
Plutonium  and  Uranium 

Chemical  engineering  divijsion  sinnmary  report  for 
January,   February,  March  1958.      Argonne 


National  Lab.  ,  Lemont 


Theoretical  study  of  singlfe- transfer  line  concatena- 

1 r 1 Mi U.,    LI        C         I/-.l-.nc/->n 


TTT      Juiie  58. 


Decl. 
Nov  59.      Contract  W-jl-109-eng-38.       I32p 
Order  from  LC.      Mi  56.  90,  ph  $21.  30. 

ANL-5858 


ted  pulse  column  systems,     by  H.  F.  Johnson. 
Oak  Ridge  National  Lat.  ,  Oak  Ridge,  Tenn. 
June  59.      Contract  W-7405-eng-26.      22p. 
Order  from  LC.      Mi  |2. 70,  ph  $4.  80. 

CF-56-6-119 


Chemical  technology  division,  chemical  develop- 
ment,  section  c,  montjily  progress  report^ 
July  1050       by  K.  B.  fitrown  and  others.      Oak 


Ridge  National  Lab. 


enn.      Aug  59.      Contract 


W-7405-eng-26.  32p.  (  irder  f rom  LC.  Mi  $3. 00, 
ph$6. 30.  CF-59-7-68 

Chemical  technology  division,  chemical  develop- 
ment, section,  c,  monthy  progress  report, 
August  1959       by  K.   B.   Brown  and  others. 
Oak  Ridge  National  Lab.  ,  Tenn.      Sep  59. 
Contract  W-7405-eng-|26.      37p.      Order  from 


LC.     Mi  $3.00,  ph  $6.30 


CF-59-8-45 


Uranium  recovery  from  podium -zirconium  fluoride 
salt  mixtures,  volatility  pilot  plant  runs  L-1 
through  L-9^     by  C.  L.   Whitmarsh.      Oak  Ridge 
National  Lab.  .  Oak  Ridge,  Tenn.  Sep  59.      Con- 
tract W -7405- eng- 26. ;    75p.      Order  from 


LC.      Mi  $4.  50,  ph  $12.  30. 


CF-59-9-2 


PRFR  pilot  plant:     An  evaluation  of  equipment 
performance  during  the  processing  of  irradi- 
ated natural  uranium  in  April  1959,      by  J.  L. 
Matherne.      Oak  Ridge  National  Lab.  ,  Oak 
Ridge,  Tenn.      Sep  59.      22p.      Order  from 
LC.      Mi  $2.70,  ph$4.  80. 

CF-59-9-49 

Manganese  dioxide  precipitation  in  uranium -alu- 
minum nitrate  solutions,      by  H.   E.  Henry. 
Du  Pont  de  Nemours  (E.   L  )  &  Co.  Savannah 
River  Lab.  ,  Aiken,  S.  C.      Feb.   59.   Decl. 
Sep  59.      Contract  AT(07- 2)- 1.      I2p.      Order 
from  LC.      Mi  $2.  40,  ph  $3.  30. 

DP- 347 

A  survey  of  organic  solvents  for  the  electrode- 
position  of  Plutonium,     by  J.   A.  Porter. 
E.   L   du  Pont  de  Nemours  &  Co.  ,  Savannah 
River  Laboratory,  Aiken,  South  Carolina. 
July  59.      Contract  AT(07 -2) -I.      12p.     Order 
from  OTS.      50  cents. 

DP- 389 

Reprocessing  of  power  reactor  fuels  seventh 
quarterly  progress  report.      April  1  to  July 
1,    1959.      by  L.  H.  Meyer  and  E.  S.  Occhi- 
pinti.      E.  I.  du  Pont  de  Nemours  &  Co. , 
Savannah  River  Laboratory,  Aiken,  South 
Carolina.      Sep  59.      Contract  AT(07- 2)- 1. 
lOp.      Order  from  OTS.      50  cents. 

DP-421 

Description  of  purex  plant  process,     by  E.  R. 
Irish.     Hanford  Atomic  Products  Operation 
General  Electric  Company,   Richland,  Wash- 
ington.     May  59.      Contract  W-31-109-eng-52. 

iSp.      Order  from  OTS.      50  cents. 

HW-60116 

Recovery  of  plutonium  and  neptunium  from  purex 
IWV»  by  anion  exchange^     by  H.  H.  Van  Tuyl. 
General  Electric  Co.  Hanford  Atomic  Products 
Operation,  Richland,   Wash.      July  59.      Decl. 
with  deletions  Sept  59.      6p.      Order  from 
LC.      Mi  $1.80,  ph  $1.80. 

HW-61145(Del) 

Hanford  neptunium  oxalate -oxide  process  ex- 
perience^     by  C.  W.  Pollock  and  R.   A.  Sch- 
neider.      General  Electric  Co.  Hanford  Atomic 
Products  Operation,  Richland,  Wash.     July  59. 
Decl.  with  deletions  Oct  59.      Contract  AT(45- 
1)-1350.      lip.      Order  from  LC.      Mi  $2.40, 

ph  $3.  30. 

HW-6l675(Del) 

Preliminary  investigation  of  the  Ag-Mg  system  for 
recovery  of  uranium  from  Th-U  alloTJ     by 
L.   A.  Hanson.      Atomics  International  Div. , 
North  American  Aviation,  Inc. ,  Canoga  Park, 
Caiif.      June  59.      I6p.      Order  from  LC. 
Mi$2.40,  ph$3.30.^^^_g^_^^j^Q.3954 
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Process  for  dissolution  of  borax  IV  reactor  fuel: 
laboratory  development,      by  L.  M.  Ferris. 
Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.      [ndj     Contract  W-7405-eng-26.      2^. 
Order  OTS.     75  cents. 

ORNL-2821 

Thermodynamic  properties  of  the  uranium  mer- 
curides.      by  H.  C.  Forsberg.      Oak  Ridge 
National  Laboratory,  Oak  Ridge,  Tenn. 
[ndl    Contract  W -7405 -eng- 26.      57p.      $1.75. 

ORNL-2885 

The  preservation  of  foods  by  ionizing  radiations. 

Departmen 


July  //-July  30,    1959."     Department  of  Food 
Technology  Massachusetts  Institute  of  Technolo- 
gy,   Cambridge  Mass.      Nov  59.      Contract 
IAEA/STI/2. 59.      289p.      Order  from  OTS. 
$4.00. 

TID-7585 

Controlled  Thermonuclear  Processes 


Ion  sources 
LaE 
58. 
$1.80 


by  J.  S.  Luce.      Oak  Ridge  National 
Oak  Ridge,  Tenn.    Mar  55.      Decl.  Oct 
9p.      Order  from  LC.      Mi  $1.  80,  ph 

CF-55-3-103 


A  coaxial  discharge  for  multicharged  ions,      by 
J.  S.  Luce.      Oak  Ridge  National  Lab. ,  Oak 
Ridge,  Tenn.      Nov  55.    Decl.  Oct  58.      5p. 
Order  from  LC.      Mi  $1.  80,  ph  $1.  80. 

CF-55-11-135 

Compilation  of  various  undocumented  classified 
memoranda  on  Sherwood  program,      by  J.   R. 
McNally,  Jr.      Oak  Ridge  National  Lab.  , 
Oak  Ridge,  Tenn.     June  57.      Decl.  Oct  58. 
Contract  W-7405-eng-26.      14p.      Mi  $2. 40, 
ph  $3.  30. 

CF-57-6-115 

Stability  of  a  linear  pinch.      Part  II.      by  B.   R. 


I. 


Suydam.      Los  Alamos  Scientific  Laboratory  of 
the  University  of  California,  Los  Alamos,  New 
Mexico.      Feb  60.      Contract  W -7405 -eng- 36. 
25p.      Order  from  OTS.      75  cents. 

LAMS-238I 

The  application  of  microwave  techniques  to  Stella - 
rator  research,      by  M.  A.   Heald.      Project 
Matterhom,  Princeton  University,  Princeton, 
New  Jersey.      Aug  59.      Contract  AT(30-1)- 1238. 
107p.      Order  from  OTS.      $2. 50. 

MATT- 17 


Quarterly  report  covering  the  period  July  1 -Sept 
ber  30,   1959.      Princeton  University,  Project 


?tem- 

, .         ject 

Matterhorn,  Princeton,  N.  J.      Contract  AT(30- 
1)-1238.      32p.      Order  from  LC.      Mi  $3.00, 
ph  $6.  30. 

MATT-Q-8 
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Sherwood  progreas  report  no.  3  for  July  1958 
to  July  19397     by  H.  Grad  and  J.  Berkowitz. 
New  York  University,  Atomic  Energy  Com- 
mission Computing  and  Applied  Mathematics 
Center.     July  59.  ^  Contract  AT(30-1)-1480. 
19p.      Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

NYO-2544 


Technical  Mem- 


B-1  magnetic  measurements 

orandum  no.   36.      by  A.  Z.  Kranz 


Prince- 


ton University,  Project  Matterhom,  Princeton 
N.  J.      Nov  56.      7p.      Order  from  LC. 
Mi  $1.80,  ph$1.80. 

NYO-7878 

Measurements  on  a  low-inductance  capacitor, 
by  I  Mansfield.      Stevens  Institute  of  Tech., 
Hoboken,  N.  J.      May  58.      Contract  AT(30-1)- 
1921.      lOp.      Order  from  LC.     Mi  $2. 40, 
ph  $3.  30. 

NYO-8647 

Boundary -layer  formation  in  the  pinch,      by 

J.  Killeen  and  otfiers.      California  University, 
Lawrence  Radiation  Lab. ,  Livermore,  Calif. 
Aug  59.      Contract  W-7405-eng-48.      40p. 
Order  from  LC.      Mi  $3. 00,  ph  $6.  30. 

UCRL-5195  (Rev) 

Shielding  against  magnetic  radiation  loss  from  a 
hot  plasma^      by  ].  P.  Wesley.      California 
University,  Lawrence  Radiation  Lab. ,  Liver- 
more,  Calif.      June  59.      Contract  W-7405- 
eng-48.      8p.      Order  from  LC.      Mi  $1.80, 
ph  $1.80. 

UCRL-5606 


Application  of  a  modified  Debyehuckel  theory  to 
fully  ionized  gases,      by  R.   E.   Kidder  and 
H.  E.  De  Witt.      California  Univeristy, 
Lawrence  Radiation  Lab. ,  Livermore,  Calif. 
Aug  59.      Contract  W-4705-eng-48.      I6p. 
Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

UCRL-5653 

Controlled  thermonuclear  research  quarterly 
report.      December  1958,  January  and 
February  1959.      University  of  California, 
Lawrence  Radiation  Laboratory,  Berkeley, 
Calif.     Mar  59.      Contract  W-7405-eng-48. 
81p.      Order  from  OTS.      $2.  25. 

UCRL-8682 


Criticality  Studies 


A  uranium  critical  assembly  at  low  U 
centra tion.      by  G.  A.  Lienberger. 


235 


con- 


Almos  Scientific  Lab. ,  N.  Mexico.      1956. 
Decl.  June  56.     Contract  W-7405  eng-36. 
14p.      Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

AECD-4285 


Eurochemic  assistance:     Answers  to  questions  on 
by  E.  D.  Clayton. 


critical 

National  Lab.  ,  Oak  Ridge  Tenn 


lity. 
[TLi 
Order  from  LC. 


Mi  $1.  JO, 


Oak  Ridge 
Sep  59.      4p. 
ph  $1.80. 

CF-59-9-3 


Criticality  of  fuels  of  low  enrichment  in  cylinders 
by  N.  Ketzlach.      General  Electric  Co     "--'- 


Hanford 
Atomic  Products  Operation,   Richland,  Wash. 
Aug  59.      I2p.      Order  frjom  LC.      Mi  $2.  40, 
30. 


ph$3. 


HW- 61547 


Critical  mass  of  an  OMR  coj-e  using  plate  type 
fuel  elements,      by  H.  Cj  Field.      Atomics 
International  Div. ,  North)  American  Aviation, 
Inc.  ,  Canoga  Park,  Calif»      June  59.      4p. 
Order  from  LC.      Mi  $1.!80,  ph  $1.  80. 

INAA-SR- MEMO -3980 


Radioactivity  in  reactor 


lants.      Interim  re 


port, 
Div., 
Park, 
Mi  $1 


by  J.  E.  Stewart.'    Atomics  International 

North  American  Ayiation,  Inc. ,  Canoga 

Calif.     June  59.     jSp.      Order  from  LC. 

80,  ph  $1.80. 

NAA-SR- MEMO -4057 


Criticality  criteria  for  fabrication  of  2%  enriched 
uranium  hollow  slugs,      by  T.  S.  Moy.      Atomics 
International  Div. ,  Nortl^  American  Aviation, 
Inc. ,  Canoga  Park,  Calil      July  59.      6p. 
Order  from  LC.      Mi  $1. 80,  ph  $1.  80. 

NAA-SR-MEMO-4099 

Suggested  experimental  facilities  for  the  experi- 
mental  organic  cooled  raactor  (EOCR).      by 
J.   E.  Steward,    Atomics  Internadonal  Div. , 
North  American  Aviatioii,  Inc.  ,  Canoga  Park, 
Calif.      Sept  59.      25p.      Order  from  LC. 
Mi  $2.70,  ph  $4.80. 

NAA-SR-MEMO-4319 


Preliminary  power  calibration  of  the  OMR  critical 
assembly.      b\  R.  J.  Tuttle.      Atomics  Inter- 
national Div. ,  North  An^erica  n  Aviation,  Inc. , 
Canoga  Park,  Calif.      Amg  59.      6p.      Order 
from  LC.      Mi  $1.  80,  ph  $1.  80. 

NAA-SR-MEMO-4267 


■I 


Prompt  neutron  lifetime  of  the  aetr  critical  assem- 
bly.      by  A.  V.  Campisq.      Atomics  Interna- 
tional  Div.  ,  North  Ameitican  Aviation,  Inc. , 
Canoga  Park,  Calif.      S«p  59.      6p.      Order 
■  from  LC.     Mi  $1.80.  ph  $1.80. 

,  NAA-SR-MEMO-4272 


Plutonium  graphite  assemblies. 
ina  C.  L.  Schuske.      ^ 


by  A.  Goodwin, 
jr. ,  anJC.  L.  Schuske.     Dow  Chemical  Co. 
Rocky  Flats  Plant,  Denver,  Colo.      Sep  58. 
Decl.  July  59.      Contract  AT(29-1)-1106. 
25p.      Order  from  LC.      Mi  $2.  40,  ph  $3.  30. 

RFP-123 


Nuclear 
for  hi^ 


safety  analyses  of  |a  typical  pre 
igh-firedUO^  at^4.  S^U^-^i 


roduction  line 
sotopic 


composition,  by  W.  T.  Mee  and  others. 
Union  Carbide  Nuclear  Company  a  Division  of 
Union  Carbide  Corporation,    Y-I2  Plant, 
Oak  Ridge.  Tenn.    Sep  59.    Contract  W -7405- 
eng-26.    69p.    Order  from  OTS.    $1.75. 


Y-I273 


Health  and  Safety 


An  experimental  evaluation  of  the  radiation  protection 
afforded  by  a  large  modern  concrete  office  build- 
ing, byj.  F.  Batter,  Jr.,  and  others.    Atomic 
Energy  Commission,  Technical  Information 
Service  Extension,  Oak  Ridge,  Tenn.    Jan  60. 
6lp.    Order  from  OTS.    $1.50.  CEX-59.1 


Radiochemical  analysis  of  marine  biological  samples 
following  the  "Redwing"  shot  series  ~  1956,  by 


C.  W.  Thomas  and  others.     Hanford  Atomic 
Products  Operation.  Richland,  Wash.    Dec  58. 
Contract  W-31-109-Eng-52.    81p.    Order  from 
OTS.    $2.25.  HW- 58674 


Nuclear  safety  in  manufacturing  plants,  byj.  E. 
McLaughlin.  Health  and  Safety  Laboratory,  AEG 
New  York  Operation  Office,  New  York.  N.  Y. 
Nov  59.    24p.    Order  from  OTS.    75  cents. 

HASL-66 


Further  investigations  of  natural  environmental 
radiation,  by  L.  R.  Solon  and  others.    Health 
and  Safety  Laboratory,   New  York  Opieration 
Office,  New  York,  N.  Y.    Nov  59.    32p.    Order 
from  OTS.    $1.00.  HASL-73 


Quarterly  progress  report  research  and  development 
activities  in  the  field  of  radiological  sciences, 
April  -  June.   1959,  by  Members  of  the  Staff  of 
the  ilanford  Laboratories  Operation.    Hanford 
Atomic  Products  Operation,   Richland,  Wash. 
July  59.    Contract  AT(45- 1)1350.    42p.    Order 
from  OTS.    $1.25.  HW -61247 


Calculation  of  temperature  rise  in  deeply  buried 
radioactive  cylinders,  byj.  J.  Fterona,  and  M.  E. 
Whatley.    Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.    Feb  60.    Contract  W-7405-eng-26. 
43p.    Order  from  OTS.    $1.25.  ORNL-2812 


The  fabrication  of  radioactive  sources,   by  A.  E 

University  of  California 


Salo 


and  N.  B.  Garden.     ^  ._  

Lawrence  Radiation  Laboratory,   Berkeley.  Calif. 
Oct  59.    Contract  W-7405-eng-48.    31p.    Order 
from  OTS.    $1.00.  UCRL-8928 
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Neutron  exposure  dosimetry  of  humans  by  in  vivo 
gamma  measurement  of  sodium- 24,   by  RT  E. 
Cofield.    Union  Carbide  Nuclear  Co.    Division 
of  Union  Carbide  Corp.    Yrl2  Plant.  Oak  Ridge, 
Tenn.    Sep  59.    Contract  W-7405-eng-26. 
19p.    Order  from  OTS.    75  cents.  Y-1283 


Instruments 


Molecular  ion  source,  byj.  S.  Luce.    Oak  Ridge 
National  Lab. ,  Oak  Ridge.   Tenn.    Nov  55.    Con- 
tract W-7405-eng-26.    6p.    Order  from  LC. 
Ml  $1.80,  ph  $1.80.  CF-55-11-160 


Metallographic  examination  of  high  velocity  heat 
exchanger  (SHE  no.   1),   by  R.  J.  Gray.    Oak 
Ridge  National  Lab. ,  Oak  Ridge,   Tenn.    May  56. 
Dec!    Oct.  9.   1959.     14p.    Order  from  LC. 
Ml  $2.  40,  ph  $3.  30.  CF-56-5-148 


Examination  of  ORNL  1  and  2  intermediate  heat 
exchangers.  Type  IHE-3,  byj.  H.  De  Van  and 
R.  S.  Grouse.    Oak  Ridge  National  Lab.,  Oak 
Ridge.  Tenn.    July  56.    Decl.    Oct.  9,   1959. 
17p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

CF-56-7-135 


Testing  of  dump  valve  trim  in  the  valve  test  loop 
and  the  performance  of  dump  valves  in  the  HRT, 
by  E.  C.  Hise.    Oak  Ridge  National  Lab.,  Oak 
Ridge.  Tenn.    Aug  59.     I  Op.    Order  from  LC. 
Ml  $1.80.    ph$1.80.  CF-59-8-86 


Water  wheel  river  and  stream  sampler,  by  K.  J. 
Travers.    E.  I.  du  Pont  de  Nemours  &  Co. 
Explosives  Department .   Atomic  Energy  Div. . 
Technical  Div. ,  Savannah  River  Laboratory. 
Aiken,  S.  C.  Order  from  OTS  $.  50         DP-426 


Continuous  electrochemical  determination  of  oxygen 
in  gases,   by  K.  Koyama.    General  Electric  Co. . 
Hanford  Atomic  Products  Operation,   Richland, 
Wash.    May  56.    Decl.  with  deletions  Apr  6,   1959. 
Contract  W-31-109-Eng-52.    14p.    Order  from 
LC.    Mi  $2.  40,  ph  $3.  30.  HW-42636(Del. ) 


A  liquid-contact  scintillation  alpha  counter,  by  U.  L. 
Upson  and  P.  E.  Brown.    Hanford  Atomic  Products 
Operation,   Richland,  Wash.    Mar  59.    Decl.  with 
deletions  Nov  17,    1959.    Contract  W-3l-109-Eng- 
52.    52p.    Order  from  OTS.    $1.50. 

HW-49003(Del.) 


A  method  of  determining  the  thermal  conductivity  of 
incandescent  solids,  by  B.  B.  Brenden  and  H.  W. 
Newkirk.    General  Electric  Co. ,  Hanford  Atomic 


Products  Operation,  Richland,  Wash.  Mar  59. 
Contract  W- 31 -109- Eng- 52.  41p.  Order  from 
LC.    Mi  $3.30,  ph  $7.  80.  HW-59574 


Interim  report  on  investigation  of  dynamic  character- 
istics  of  relays,  covers  the  period  1  September 
to  31  October,  by  School  of  Electrical  Engineering 
Oklahoma  State  University,  Stillwater,  Okla., 
for  Sandia  Corporation,  Albuquerque,  N.  Mex. 
Jan  60.    Ulp.    Order  from  OTS.    $2.75. 

SC-4390(RR) 


Creepage  test  of  SR-4  strain  gages  under  high  steady 
state  strains,  by  L.  L.  Lathrop.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    June  55.    4p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80. 

SCTM- 132-55-52 


Broadband  pulse  transformer  with  millimicrosecond 
rise  time,  by  E.  N.  Pinson.    Dandia  Corp. . 
Albuquerque,  N.  Mex.    Sep  55.    15p.    Order 
from  LC.    Mi  $2.  40,  ph  $3.  30. 

SCTM-197-55-51 


Zero  shift  in  piezoelectric  transducers,  by  P.  E. 
Scarborough.  Jr.    Sandia  Corp. ,  Albuquerque, 
N.  Mex.    Oct  59.    16p.    Order  from  LC. 
Mi  $2.  40,  ph  $3. 30.  SCTM-315-59-16 


An  electroluminescent  transducer,'  by  L.  C. 
Meyer.    Sandia  Corp. ,   Albuquerque,  N.  Mex. 
Aug  59.    44p.    Order  from  LC.    Mi  $3.  30, 
ph$7.80.  SCTM -326 -59 -52 


Hot  laboratories.    A  literature  search,  by  R.  L. 
Scott.    Atomic  Energy  Commission,  Technical 
liilcrmation  Service  Extension,  Oak  Ridge. 
Tenn.    Jan  60.     12p.    Order  from  OTS.    $1.00. 

TlD-3545 


Metallurgy 


Study  of  factors  influencing  ductility  of  iron-alumi- 
num  alloys.     Monthly  letter  report  no.  5  for 
March  15,   1959  to  March  15,   1960,  by  G. 
Rauscher.  and  others.    University  of  Denver, 
Denver  Research  Institute,  Denver,  Colo.    Sep  59. 
Contract  AT(ll-l)-742.     I2p.    Order  from  LC. 
Mi  $2. 40,  ph$3.30.  AECU-4335 


Electrochemical  studies   of  hafnium,   zirconium  and 
yttrium.    Quarterly  progress  report  no.  8  for 


;por 
Bui 


April  1,   1959  to  June  30,   1959.    Bureau  of  Mines. 
Reno  Metallurgical  Research  Center,  Nev.  and 
Bureau  of  Mines.    Boulder  City  Metallurgy 
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Research  Lab. ,  Nev.    1059. 
475.    8p.    Order  from  LC. 


Electrochemical  studies  of 


Contract  AT(ll- 1)- 

Mi$1.80.  ph$1.80. 

AECU-4368 


lafnium,  zirconium. 


and  yttrium.    Quarterly  progress  report  no^  7, 
for  November  1,    1958  to  March  31,    1959. 
Bureau  of  Mines.    Electrometallurgical  Experi- 
ment  Station,  Boulder  City,   Nev.     1959.    Con- 
tract AT(ll-l)-475.     14p.    Order  from  LC. 
Mi  $2.  40,  ph  $3.  30.  AECU-4372 


Measurement  of  the  equilibyium  concentration  of 
lattice  vacancies  in  aluminum.    Technical  report 
no.   17,  by  R.  O.  Simmons  and  R.  W.  Balluffi. 
University  of  Illinois,  Ufbana,   111.    July  59. 
Contract  AT(1 1-1)- 182.    35p.    Order  from  LC. 
Mi  $3.  00,  ph  $6.  30.  AECU-4374 


Measurements  of  the  high  temperature  electrical 
resistance  of  aluminum:  '  The  resistivity  of  lattice 
vacancies.    Technical  report  no.  18,  by  R.  O. 
Simmons  and  R.  W.  Balluffi.    University  of  Illi- 
nois, Urbana,   111.    July  39.    Contract  AT(1 1-1)- 
182.    28p.    Order  from  LC.    Mi  $2.70.  ph  $4.80. 

AECU-4375 


Diffusionless  p)ha3e  changes  in  nonferrous  metals 
and  alloys.    Technical  progress  report  for  April 
1.   1956  to  February  28,   1957,  by  T.  A.  Read 
and  others.    University  of  Illinois,  Urbana,   111, 
Mar  57.    Contract  AT(ll-l)-67.    63p.    Order 
from  LC.    Mi  $3.90,  ph  $10.80.         AECU-4392 


Diffusionless  phase  changes! in  nonferrous  metals 
"  _  ■  calpi' 

1.   1957  to  March  31.   1^58^  by  T.  A.  Read  and 


and  alloys.    Technical  progress  report  for  March 


others.    University  of  Illinois.  Urbana,   111. 
Apr  58.    Contract  AT  (11- 1)-67.    46p.    Order 
from  LC.    Mi  $3.  30,  ph  $7.80.  AECU-4393 


Diffusionless  phase  changes  [in  nonferrous  metals 
and  alloys      Technical  progress  report  for  period 
April  1,   1958  to  April  30    1959,  by  T.  A.  Read 
and  others.     University  cif  Illinois,   Urbana.   111. 
1959.    Contract  AT(ll-l)r 67.   198p.    Order  from 
LC.    Mi  $8.70,  ph  $30.30.  AECU-4394 


Diffusionless  phase  changes  in  nonferrous  metals 
and  alloys,"  Progress  report  for  the  period  Octo- 
ber 15,   1954  to  July  15.    1955.   by  T.  A.   Read 
and  others.    University  o^  Illinois,   Urbana.   111. 
July  55.    Contract  AT(ll-l)-67.    5p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80.  AECU-4398 


Technical  progress  report  on  diffusionless  phase 
changes  in  nonferrous  meitals  and  alloys  for 
eriod  July  16,   1955  to  March  31     1956,  by  T.  A, 
lead  and  others.    University  of  Illinois, 


fe 


Urbana,   111.    Mar  56.    Contract  AT(ll-l)-67. 
6p.    Order  from  LC.    Mi  $1.80,  ph  $1.  80. 

AECU-4399 


Study  of  factors  influencing  ductility  of  iron-alumi- 
num  alloys.    Monthly  report  no.  6,  by  F.  C. 
Perkins  and  J.  F.  Nachman.    University  of 
Denver.    Denver  Research  Inst. ,  Denver,  Colo. 
Oct  59.    Contract  AT(ll-l)-742.    9p.    Order 
from  LC.    Mi  $1.  80,  ph  $1 .  80.         AECU-4400 


UOo  bearing  fuel  plates.     Progress  report  for 
September  1,   1959  through  September  30,   1959. 
by  G.  J.  Comstock.    5teveris~Inst!~ofT'ech7i 
Hoboken,  N.  J.    Oct  59.    Contract  AT(30-1)- 2258. 
7p.    Order  from  LC.    Mi  $1.80,  ph  $1.  80. 

AECU-4410 


The  mechanical  properties  of  yttrium,   scandium 
and  rare  earth  metals,   by  C.  R.  Simmons. 
General  Electric  Co.    Aircraft  Nuclear  Propul- 
sion Dept. ,  Cincinnati,  Ohio.    Nov  59.    55p. 
Order  from  LC.    Mi  $3.  60,  ph  $9.  30. 

AECU-4423 


Forming  and  fabrication  of  yttrium  metal,  by  J,  M. 
Williams  and  C.  L.  Huffine.    General  Electric 
Co. ,  Aircraft  Nuclear  Propulsion  Dept. , 
Cincinnati,  Ohio.    Nov  59.    12p.    Order  from 
LC.    Mi  $2.40,  ph  $3.  30.  AECU-4427 


The  determination  of  the  equilibrium  phase  diagram, 
zirconium- niobium,  by  C.  E.  Lundin.    L'liiversity 
of  Denver,  Denver  Research  Institute,  Denver, 
Colo.    Nov  59.    Contract  AT(ll-l)-752.    8p. 
Order  from  LC.    Mi  $1 .  80,  ph  $1 .  80. 

AECU-4448 


Magnesium  oxide  (MgO),  by  C.  F.  Barrett,  Jr. 
Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
Mar  54.    2p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  AECU-4456 


Study  of  factors  influencing  ductility  of  iron-alumi- 
num  alloys.    Monthly  letter  report  no.  7.  ^ 
F.  C.  Perkins  and  J.  F.  Nachman.    University 
of  Denver,  Denver  Research  Institute,  Denver, 
Colo.    Nov  59.    Contract  AT(ll-l)-742.    lOp. 
Order  from  LC.    Mi  $1.80,  ph  $1.80. 

AECU-4467 


Pure  metals  project,  zirconium  and  hafnium  program. 
Quarterly  progress  reports  no    1  through  6  for 


November  1,   1956  to  June  30,   1958.    Bureau  of 
Mines.    Electrometallurgical  Experiment  Station, 
Boulder  City,   Nev.  [ndl  Contract  AT(ll-l)-475. 
72p.    Order  from  LC.    Mi  $4.  50,  ph  $12.  30. 

AECU-4468 
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Status  report  on  a  study  of  the  use  of  furnace 
— calorimetry  for  the  rapid  determination  of  spe- 
cific heat  of  solids  at  high  temperatures,  by 
r  H.  Boggs  and  J.  A.  Wiebelt.    Oklahoma  State 
University,  School  of  Mechanical  Engineering, 
Stillwater,  Okla.    Nov  59.    Contract  AT(1 1-1)- 
71      9p.    Order  from  LC.    Mi  $1.  80,  ph  $1.  80. 

AECU-4473 


Techniques  for  X-ray  examinations  of  weld  closures 
and  can-to-cap  brazes  on  CP-6  type  fuel  elements. 
Final  report,  by  S.  S.  Sidhu.    Argonne  National 
Ub. ,   Lemont,   111.    Jan  54.    Decl.  Nov  30,   1959. 
Contract  W- 31- 109-eng- 38.    I6p.    Order  from 
LC.    Ml  $2.40.  ph  $3.  30.  ANL-4987 


Eddy  current  and  ultrasonic  testing  of  CP-6  fuel 
elements,  by  W.  J.  McGonnagle  and  W.  B.  Doe. 
Argonne  Nati  -nal  Lab.,   Lemont,   111.    Dec  53. 
Decl.  Nov  30.   1959.    Contract  W- 31- 109-eng- 
38.    208p.    Order  from  LC.    Mi  $9. 30, 
ph  $31.80.  ANL-5161 


Testing  of  fuel  element  parts  and  assemblies  by  the 
radiographic  method,  by  R.  H.  VanderLaan. 
Argonne  National  Lab, ,    Lemont,   111.    July  54. 
Decl.  Jan  I,   196Pc^Contract  W-31-109-eng-38, 
15p.   Ord^  fr-dm  LC.    Mi  $2.40,  ph  $3.30. 

AN  L- 5279 


Fuel  development  for  the  treat  reactor,  by  R.  C. 
Lied  and  J.  H.  Handwerk.    ARgonne  National 
Laboratory,   Lemont,  111.    Jan  60.    Contract  W- 
31-109-eng-38.    19p.    Order  from  OTS. 
75  cents.  ANL-5960 


The  fabrication  of  the  fuel  elements  for  the  transient 
reactor  test,  by  C.  H.  Bean  and  others,    Argonne 
National  Lab. ,   Lemont,   111.    June  59.    30p. 
Order  from  LC.    Mi  $2.70.  ph  $4.80. 

ANL-FGF-162 


Progress  report  for  the  month  of  January  1952,  by 
H.  W.  Russell  and  others.    Battelle  Memorial 
Institute,  Columbus,  Ohio.    Feb  52.    Decl.  with 
deletions  Apr  18.   1957.    Contract  W-7405-eng-92. 
48p.    Order  from  LC.    Mi  $3. 30,    ph$7.80. 

BMI-726(Del.) 


Progress  report  for  the  month  of  February  1952, 
by  H.  W.  Russell  and  others.    Battelle  Memorial 
Institute,  Columbus.  Ohio.    Mar  52,    Decl,  with 
deletions  Apr  18,   1957.    Contract  W-7405-eng-92, 
43p.    Order  from  LC.    Mi  $3.  30,  ph  $7.80. 

BMI-731(DeI.) 


The  ductility  of  brazed  stainless  steel  joints,  by 
H.  A.  Sailer  and  others.    Battelle  Memorial 
Institute,  Columbus,  Ohio.    July  53.    Decl. 


Nov  20,   1959.    Contract  W-7405-eng-92.    8p, 
Order  from  LC.    Mi  $2.  40,  ph  $3,  30. 

BMI-847 


Survey  of  materials  for  supercritical -water  re- 
actor,  by  M.  C,  Udy  and  F.  W.  (ktugler.    Battelle 
Memorial  Inst. ,  Columbus,  Ohio.    Nov  53, 
Decl,  Aug  10,   1959.    Contract  W-7405-eng-92. 
52p.    Order  from  LC,    Mi  $3,  30,  ph  $7,80, 

BMI-890 


The  fabrication  of  stainless  steel-uranium  dioxide 
fuel  elements,  by  J.  R.  Keeler  andodiers, 
Battelle  Memorial  Inst, ,  Columbus,  Ohio.    Mar 
54,    Decl,  Aug  10,   1959,    Contract  W-7405-eng- 
92,    28p,    Order  from  LC.    Mi  $2,70,  ph  $4.80. 

BMI-904 


Electroplated  metals  on  uranium,  by  J.  G.  Beach 
and  others.    Battelle  Memorial  Inst, ,  Columbus, 
Ohio.    May  54.    Etecl.  with  deletions  June  18, 
1959.    33p.    Order  from  LC.    Mi  $3,00,  ph  $6.  30 

BMl-912  (Del,) 


The  fabrication  of  subassemblies  for  .the  supercriti- 
cal-water  reactor,  by  J.  R.  Keeler  and  A.  W. 
Hare,    Battelle  Memorial  Inst, ,  Columbus,  Ohio. 
Aug  54,    Decl.    Aug  10,   1959.    Contract  W-7405- 
eng-92.    30p.    Order  from  LC.    Mi  $2.70, 
ph$4.80.  BMI-919 


Extrusion  cladding  of  fuel  elements,  by  C.  J. 
Slunder  and  others.    Battelle  Memorial  Inst, , 
Columbus,  Ohio.    Mar  55.    Decl.  Feb  10,   1960, 
Contract  W-7405-eng-92,    33p.    Order  from 
OTS.    50  cents.  BMI-989 


Electroplated  metals  on  uranium  for  aluininuni 
cladding,  by  J.  C.  Beach  and  others.    Battelle 
Memorial  Inst. ,  Columbus,  Ohio.    May  55. 
Decl.    Feb  11,   1960,    Contract  W-7405-eng-92. 
28p.    Order  from  OTS.    50  cents.    BMI-996 


Further  studies  on  large-batch  melting  of  uranium, 
by  G.  W.  Rengstorff  and  H.  W.  Lownie,  Jr. 
Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
July  55.    Decl,  Feb  11,  1960.    31p.    Order 
from  OTS,    50  cents,  BMI-1015 


Enamels  and  enameling  techniques  for  coating 
uranium  slugs,  by  H.  P.  Tripp  and  others" 
Battelle  Memorial  Inst. ,  Columbus,  Ohio, 
Aug  55.    Decl.  Feb  11,   1960.    Contract  W-7405- 
eng-92.    18p.    Order  from  OTS,    50  cents, 

BMl  1024 
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V. 


U 


li 


Particle  Accelerators  and  High- 
Voltage  Machines 

Megatron  accelerator  progress  report,  by  K.  C. 
Rogers  and  others.   Stevenis  Inst,  of  Tech. , 
Hoboken,  N.  J.    Aug  59.    Contract  AT(30-1)- 
2410.    I9p.    Order  from  L|C.    Mi  $2.  40, 
ph  J3.30. 


AECU-4406 


Quarterly  report  of  the  laboratory  director  for  the 
;riodJuly  1,   1959  to  September  30    1959. 
lidwestern  Universities    J^esearch  Assn. 


^ 


Madison,  Wis.    1959. 
Mi  J1.80.  ph  J1.80. 


lOfl. 


Order  from  LC. 

AECU-4446 


Particle  accelerator  division  Isummary  report  for 
November.    1958  through  May     1959,  by  A.TT 
Crewe  and  others.    Argonne  National  Laboratory, 
Lemont.   111.    Dec  59.    Contract  W -31- 109-eng- 


38.    42p.    Order  from  OTS.     $1.25 


ANL-6032 


Current  sources  for  scaling  magnetic  fields  (II),  by 
Midwestern  Universities  llesearch  Association, 
Madison,  Wis.    Dec  59.    Contract  AT(11- 1),- 384. 
iOp.    Order  from  OTS.    30  cents.       MURA-539 


Scatterbrain--an  automated 


"BTT 


riment  on  the  90- 
ste  and  others. 


inch  cyclortron. 

University  of  California.     Raidation  Laboratory, 

Livermore,  Calif.    Oct  53.    Contract  W -7405- 

eng-48.     18p.    Order  froiti  LC.    Mi  $2.70, 

ph$4.80. 


UCRL-5311 


an  and  R.  A.  Perkins, 
^wrence  Radiation 


Etxjxy  plastics,  by  J.  W.  Br^ 
University  of  California, 

Laboratory,   Berkeley.  Cailif.    Dec  59.    Contract 
W-7405-eng-48.     12p.    Order  from  OTS. 
50  cents. 


Physics  and  Mathematics 


UCRL-9020 


Power  from  Radioisotopes,  fy  K-.  P.  Johnson. 
Martin  Co.  Nuclear  Div.i,  Baltimore,  Md 
1958.     18p.    Order  from  ^C.    Mi  $2.  40, 


ph  $3. 30. 


AECU-4373 


Studies  of  the  optical  absorption  spectrum  of  r utile 
single  crystals,     Technical  report  no.   140,  by 
B.  H.  Soffer.    Massachu3etts  Institute  of  Tech. , 
Lab.  for  Insulation  Research,  Cambridge,  Mass 
Aug  59.    Contract  AT(30 


from  LC.    Mi  $2.70,  ph  S4.80 


1)-1937. 


25p.    Order 
AECU-4377 


An  experimental  evaluation  of  the  effect  of  length-to- 
width  ratio  on  the  critical  flow  velocity  of  single 
plate  assemblies,  byW.  L.  Zabriskie.    General 
Electric  Co.    General  Engineering  Lab. ,  Schenec- 
tady, N.  Y.    Sep  59.    60p.    Order  from  LC. 
Mi  $3. 90.  ph$10.80.  AECU-4388 


On  the  decay  interaction  of  strange  particles,  by  B. 
Sakita  and   S.  Oneda.    University  of  Wisconsin. 
Madison,  Wis.  and  University  of  Maryland, 
College  Park,  Md.    1959.    15p.    Order  from  LC. 
Mi  $2.40,  ph$3.30.  AECU-4411 


Pulsed  neutron  measurements  on  plexiglas,  by  K.  W. 
Seemann.    General  Electric  Co.    Aircraft  Nuclear 
Propulsion  Dept. ,  Cincinnati,  Ohio.    June  59. 
14p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

•AECU-4416 


Hydrodynamic  aspects  of  boiling  heat  transfer 
(thesislt  by  N.  Zuber.    University  of  California, 
Research  Laboratory,  Los  Angeles  and  Ramo-- 
Wooldridge  Corp. .   Los  Angeles,  Calif.    June  59. 
I96p.    Order  from  OTS.    $2.00.       AECU-4439 


The  overhauser  effect  in  paramagnetic  systems,  by 
W.  A.  Barker.    Argonne  National  Laboratory, 
Lemont,  111.    Nov  59.    Contract  W- 31 -109 -eng-38. 
36p.    Order  from  OTS.  $1.00.  ANL-6069 


Fundamental  components  of  the  "pace"  analog  com- 
puter,  byW.  E.  Scott      ' 


Argonne  National  Labor  - 
atory,   Lemont,   111.    Nov  59.    Contract  W -31 -109- 
eng-38.    55p.    Order  from  OTS.    $1.50. 
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Army  Oiemical  Warfare  Labs.,  Army  Chemical 

Center,   Md. 
PURNAL  ARTICLES  JULY- DECEMBER   1958,  comp. 
by  Peters.  Deck.    25  Sep  59,   12p.    29  refs.    CWL 
Special  Pub.  4-14. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  635 

This  list  of  articles  published  in  journals  during  July- 
December  1958  was  compiled  from  reprint  orders 
and  notifications  of  publication  made  available  by  the 
authors.    A  file  at  reprints,  covering  all  but  a  few 
articles,   is  available  in  the  Technical  Information 
Division.    In  most  cases,   copies  of  reprints  may  be 
obtained  from  the  authors.    The  articles  are  listed 
chronologically  within  each  Directorate.    (Author) 
(See  also  PB  138  345) 

Electrical  Engineering  Research  Lab. ,   U.  of 

Texas,  Austin. 

SUMMARY  BIBLIOGRARIY  OF  TECHNICAL 
REPORTS,    PUBLICATIONS  AND  THESES.    Rept.  on 
Contract  Nonr-375(01).    28  Feb  59,  51p.   423  refs. 
Rept.  no.   106. 

Order  from  LC  mi$3.60,   ph$9.  30  PB  144  894 

This  report  has  been  prepared  in  an  effort  to  con- 
solidate all  technical  publications  of  this  Laboratory 
in  cxie  volume.    To  reduce  the  size  erf  the  publication, 
detailed  references  have  been  made  only  to  the  tech- 
nical as  contrasted  to  the  status  type  report  and  a 
previously  included  section  on  papers  presented  at 
technical  meetings  has  been  deleted.    The  section  on 
theses  has  been  retained.  The  technical  publications 
are  listed  numerically  with  title,  data,  classification 
(if  any),  author(s)  and  contract  number  serving  as 
identification.    They  are  grouped  generally  into  broad 
subdivisions  of  Navy,  Air  Force  and  Army  support. 

ASTRONOMY 

Saskatchewan  U.    (Canada). 

INVESTIGATIONS  OF   THE  MEINEL  N2+   BANDS  IN 
THE  AURORA  IN  THE   1.0  TO  2.0^   REGION,  by 
A.  W.  Harrison.    Scientific  rept.  no.  BR-9  on  Contract 
AF  19(604)1831.    Mar  58,   15p.    15  refs.    AFCRC-TN- 
58-293;  AD- 152  541;  AD- 230  666. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  657 

Saskatchewan  U.  (Canada). 

A  NOMOGRAM  FOR  SOLVING  SPHERICAL  TRIAN- 
GLES, by  D.   M.   Hunten.    Scientific  rept.   no.   BR- 8  on 
Contract  AF  19(604)1831.    Mar  58,    14p.   2  refs. 


AFCRC-TN-58-292;  AD- 152  540;  AD-230  667. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  586 

A  nomogram  is  presented  which  converts  between 
celestial  and  horizon  coordinates  for  a  single  latitude. 
In  8  by  10  inch  size  the  accuracy  averages  half  a  de- 
gree.   It  may  also  be  used  to  find  range  and  bearing  of 
any  point  on  the  earth  from  its  latitude  and  longitude. 
The  construction  is  easy  since  it  consists  of  two 
straight  lines  and  a  circle  graduated  according  to  sim- 
ple rules.    Examples  of  use,  directions  for  construc- 
tion, and  theory  are  included.    (Author) 

Astrophysics 

Aerosciences  Lab.  ,  General  Electric  Co.  , 

Philadelphia,   Pa. 
DEDUCTION  OF   VERTICAL  THERMAL  STRUC- 
TURE OF  A  PLANETARY  ATMOSPHERE  FROM  A 
SATELLITE,   by  J.  I.  F.  King.    Rept.  on  Contract 
AF  04(647)269.    11  Dec  59,   17p.   6  refs.    Technical 
Information  Series  R59SD477. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  180 

An  inversion  technique  is  developed  for  deducing  the 
temperature  stratification  erf  a  planetary  atmosphere 
from  the  variation  of  the  emission  spectrum  with  air 
mass.    This  is  a  planetary  application  of  the  well- 
known  solar  limb-darkening  effect.    Mathematically, 
the  emergent  intensity  is  an  integral  transform  erf  the 
Planckian  temperature  taken  as  a  function  of  optical 
depth.    The  solution  therefore  consists  in  devising  a 
scheme  for  inverting  the  transform.    Pending  satellite 
observations,  the  following  approach  is  used  for  the 
verification  of  the  theory.    Ground  observations  <rf  the 
9.  6  micron  ozone  band  as  a  function  of  air  mass 
thickness  have  been  taken,    lliese  radiative  data  pro- 
vide information  on  ozone  "at  a  distance",   in  a 
manner  similar  to  the  remote  satellite  viewing  from 
above.    Four  sets  of  ozone  emission  data  have  been 
analyzed  and  the  vertical  thermal  structure  of  the 
ozonosphere  deduced  therefrom.    A  critique  of  the 
method  together  with  future  research  directions  is 
given.    (Author) 

Dublin  Inst,  for  Advanced  Studies  [Eire]. 
[INVESTIGATIONS  OF  THE   RATES  OF  EXTENSIVE 
PENETRATING  SHOWERS,  HIGH  ENERGY  LOCAL 
SHOWERS  AND  DENSE  ELECTRONIC  SHOWERS  OF 
THE  COSMIC  RADIATION,   by  C.   B.  A.  McCusker). 
Final  technical  rept.  for  1  Dec  58-30  Nov  59  on 
CcHitract  AF  61(052)163.    12p.    15  refs.    AFOSR-TR- 
60-12. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  678 
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The  report  covers  work  on 
local  penetrating  and  dense 
showers;  on  the  variation 
causing  extensive  air  show 
structure  of  extensive  air  s 
of  directional  arrays  and  on 
resulting  from  atmospheric 


iolar  time  variations  in 
extensive  cosmic  ray 
o4er  the  sky  of  primaries 
s  at  sea  level;  on  the 
lowers;  the  performance 
pjressure  variations 
tides,    (Author) 


Oslo  U.  (Norway). 
THE  DETERMINATION  OF]  POSITION  AND  POLARI- 
ZATION OF  SOURCES  OF 

RADIATION  ON  200  Mc/s.     .  .         _ 

32p.    15  refs.     Scientific  re|)t.  no.    10(20)  on  Contract 
AF  61(514)1122.    AFCRC-Tsl-58-471;  AD-160  747. 
Order  from  LC  mi$3.  00,  p^i$6.  30  PB  145  656 


An  interferometer  has  been 
Observatory,  Hares tua,  for 
sources  of  enhanced  solar  radiation  on  200  Mc/s. 
The  interferometer,  the  method  for  analysing  the 
observations,  and  some  sources  of  error  are  des 
cribed  in  Part  I.  Part  II  of  tfie  present  paper  deals 
with  the  measurement  of  polarization  by  means  of 
three  antennas,  one  of  whic^  is  polarized  orthog- 
onally. Several  sources  of  0rror  are  discussed. 
(Author) 


ENHANCED  SOLAR 
by  Per  Maltby.    [1958] 


built  at  the  Solar 
observing  the  position  of 


J 


Oslo  U.  (Norway). 
RESEARCHES  IN  THE  FI^LD  OF   SOLAR  RADIO 
NOISE.    SUNSPOTS,    PROMINENCES  AND  FLARES 
Technical  (final)  rept.  on  Contract  AF  61(514)1122. 
21  jan  59.   39p.    13  refs.    A^CRC-TR-59-233; 
AD-213  622. 
Order  from  LC  mi$3.  00,  pl»$6.  30  PB  145  650 


A  summary  is  presented  of 
way.    An  appendix  contains 


solar  images  in  Hq- light  ws  s  selected  from  a  film 


taken  at  Tromso  during  a  2 
vational  conditions 


the  many  projects  under- 
a  series  of  30  frames  of 


J  hour  spell  of  fair  obser- 
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Aerospace  Medical  Lab. ,  Wright  Air  Development 

Center,  Wright- Patterson  AFB,  Ohio. 
TACTUAL  CODING  OF  CYLINDRICAL  KNOBS,  by 
James  V.  Bradley.    Rept.  oh  Control  Design  and 

irtiall\ 


Arrangement,  done  pai 
tract  AF  33(616)6095.    Sep 
Technical  rept.  59-182. 
Order  from  OTS  $1.00 

Tactual  coding  of  knobs  by 


at  Antioch  Coll.  on  Con- 
(59.  33p.   18  refs.    WADC 

PB  161  483 

use  at  bizarre  shapes  is 
frequently  achieved  at  the  Expense  of  manipulability 
and  setting  precision,  whidh  appear,  in  many  cases, 
to  be  optimal  when  knobs  are  cylindrical.    In  order  to 
be  able  to  maximize  both  discriminability  and  manipu- 
lability, certain  p)arametei|s  of  cylindrical  knobs  were 
investigated  as  bases  for  tactual  coding.    Rim  surface, 
diameter  and  thickness  we^-e  all  found  to  be  useful  for 
this  purpose.    When  feeling  one  of  two  knobs  whose 
pictures  were  before  theml  subjects  rarely  (less  than 
1%  of  the  time)  identified  tie  wrong  picture  as  the  felt 


knob  in  any  of  the  following  situations:  diameters 
differ  by  1/2  inch  or  more,  thicknesses  differ  by  3/8 
inch  or  more,   rim  surfaces  belong  to  different  ones 
of  the  three  families:   smooth,  fluted,  knurled. 
(Author) 


Laboratory  of  Aviation  Psychology,  Ohio  State 

U.  Research  Foundation,  Columbus. 
A  COMPARISON  OF  TWO  METHODS  OF  CONTROL- 
LER TRAINING  IN  SIMULATED  AIR  TRAFFIC 
CONTROL  TASK.  A  STUDY  IN  HUMAN  ENGINEER- 
ING ASPECTS  OF  RADAR  AIR  TRAFFIC  CONTROL, 
by  J.  S.  Kidd.  Rept.  on  Contract  AF  33(616)3612. 
Jan  59,  27p.  16  refs.  WADC  Technical  rept.  58-449; 
AD-212  269. 
Order  from  LC  mi$2.70,  ph$4,80  PB  146  1% 

Improvement  in  performance  with  training  in  a  com- 
plex task  of  radar  air  traffic  control  was  compared 
under  a  condition  of  constant  high  mput  load  during 
training  vs  .  a  condition  of  graduated  input  load  during 
training.   Relative  input  load  was  defined  as  the  num- 
ber of  aircraft  under  the  control  of  a  single  pattern- 
feeder  operator.  The  test  p)erformance  of  controllers 
trained  under  constant  high  input  load  was  signifi- 
cantly superior  on  several  criteria  to  that  of  con- 
trollers trained  under  the  graduated  input  load  con- 
dition. An  explanation  was  proposed  in  terms  of  the 
heightened  frequency  of  feedback  of  knowledge  of  per- 
formance experienced  by  the  high  constant  input  load 
group.  (Author) 


Laboratory  of  Aviation  Psychology,   Ohio  State  U. 

Research  Foundation,   Columbus. 
INFORMATION  INPUT  AND  PROCESSING  VARIA- 
BLES IN  MAN  MACHINE  SYSTEMS:  A   REVIEW  OF 
THE  LITERATURE,   by  William  C.  Howell  and 
George  E.  Briggs.    Rept.  on  Contract  N61339-508. 
26  Oct  59,   75p.   245  refs.    Technical  rept. 
NAVTRADEVCEN-508-1. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  145  160 

The  results  erf  this  survey  provide  recommendations 
for  the  handling  of  information  by  the  various  sensory 
systems.    S|)ecifically,  the  results  point  out:  (1)  The 
variables  relevant  to  sensory  input  with  regard  to 
their  potential  as  display  channels,   and  the  problems 
involved  in  detecting  and  responding  to  distorted  sig- 
nals.   (2)  The  variables  involving  the  amount  of  input 
information  and  the  manner  in  which  it  is  distributed 
over  time  and  space.    (3)  A  few  highly  selected 
display-control  relationships  that  are  worthy  of  future 
experimentation  and  study. 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus. 
OPERATOR  CHANGE-OVER  EFFECTS  IN  A  COM- 
PLEX TASK,  by  J.  S.  Kidd  and  Robert  G.  Kinkade. 
Rept.  on  Contract  AF  33(616)3612,  continuation  of 
Contract  AF  33(616)43.  Aug  59.  17p.  14  refs.  WADC 
Technical  rept.  59-235. 
Order  from  OTS  $0.50  PB  161  529 


596 


The  rwo  experiments  covered  in  this  report  were  con- 
cerned primarily  with  the  loss  in  system  performance 
due  to  operator  change-over  and  extended  work  dura- 
tion. Using  12  laboratory-trained  controllers  in  a 
simulated  air  traffic  control  task,  it  was  found  that 
(a)  a  significant  but  shon-duration  decrement  oc- 
curred at  operator  change-over,  (b)  performance  was 
highly  stable  over  the  3.5-hr.  work  period,  (c)  a 
prominent  "end- spurt"  occurred,  and  (d)  the  degree 
of  prechange-over  participation  by  the  replacement 
controller  could  modifv  the  extent  of  performance  loss 
at  change-over.  These  findings  were  evaluated  with 
respect  to  studies  of  warm-up,  preparatory  set,  and 
work  fatigue  effects  observed  in  other  task  settings . 
(Author) 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus. 
SIZE,  BLUR,  AND  CONTRAST  AS  VARL^BLES 
AFFECTING  THE  LEGIBILITY  OF  ALPHA- 
NUMERIC SYMBOLS  ON   RADAR-TYPE  DISPLAYS, 
by  William  C.  Howell  and  Conrad  L.   Kraft.   Rept.  on 
Contract  AF  33(616)3612.  Sep  59,  43p.    17  refs. 
WADC  Technical  rept.   59-536. 
Order  from  OTS  $1.  25  PB  161  454 

The  purpose  of  this  study  was  to  determine  the  func- 
tions relating  size,  blur,  and  contrast,  and  their 
interactions,  to  legibility  of  alpha- numeric  symbols 
on  a  radar- type  display.    Twelve  subjects  served 
under  all  64  conditions  obtained  by  combining  factori- 
ally  four  levels  of  each  of  three  variables:  size,  blur, 
and  contrast.    The  stimuli,   36  alpha-numeric  sym- 
bols, were  projected  on  a  ground-glass  screen  one 
at  a  time  at  a  rate  controlled  by  the  subject's  verbal 
respxjnses.    Instructions  stressed  equally  speed  and 
(Behavioral  Sciences- -Human  Engineering, 
accuracy.    Performance  indices  were  information 
transmitted,   speed,  and  accuracy.    Confusion  data 
were  also  reported  for  specific  conditions.    The  re- 
sults indicated  that  each  of  the  three  variables  and 
two  of  the  interactions  significantly  influenced 
legibility.    Optimum  legibility  was  obtained  at 
26.  80-min.  size,   high  contrast,   and  low  blur.   Larger 
sizes  frequently  degraded  performance.    The  impli- 
cations and  possible  generality  of  these  data  are 
discussed.    (Author) 


Personnel  and  Training 


Educational  Research  Corp.    [Cambridge,  Mass.  ] 
A  COMPARISON  OF  TWO  METHODS  OF  TEACHING 
TYPEWRITING,  by  Phillip  J.   Rulon  and  W.  Douglas 
Brooks.    Rept.  on  Contract  N61339-294.    11  Jan  60, 
39p.  13  refs.    Technical  rept.  NAVTRADEVCEN 
294-1. 
Order  from  OTS  $1.  00  PB  161  512 

This  study  was  undertaken  to  compare  the  existing 
method  of  teaching  typewriting  in  the  Navy  with  a 
method  proposed  by  L.  Robins.    The  Navy  method  is 
characterized  by  the  use  of  lettered  keyboards,  dem- 
onstration by  the  instructor  and  emphasis  on  speed. 
All  home  keys  are  taught  together  and  additional  char- 
acters are  introduced  in  groups  of  two  or  three.   Thus, 


the  keys  are  learned  by  their  spatial  relationship  to 
the  home  keys.    The  Robins  method  is  based  on  the 
principle  of  reinforced  learning.    With  this  method,  all 
keys  are  covered  and  each  character  is  taught  sepa- 
rately.   Accuracy  is  emphasized  and  students  discover 
which  letter  will  be  typed  when  a  particular  key  is 
depressed.    Comparisons  of  the  two  groups  were  made 
in  terms  of:  (1)  typing  speed  in  net  words  per  minute; 
(2)  typing  speed  in  gross  words  per  minute  and  per- 
centage of  strokes  resulting  in  errors  considered 
simultaneously;  and  (3)  the  number  of  periods  of 
classroom  instruction  required  to  achieve  a  pre- 
scribed typing  speed  in  net  words  per  minute. 


Family  Relations  Center,  San  Francisco,  Calif. 
PROGRAM  EFFECTIVENESS  IN  NAVAL  RETRAINING, 
by  E.  K.  Gunderson,  S.  D.  Mock  and  others.   Techni- 
cal rept.  no.  7  on  Rehabilitation  of  Naval  Disciplinary 
Offenders,  Contract  Nonr- 1535(00).  3  Feb  58,  13p. 
11  refs.  AD- 159  623. 
Order  from  LO!«ii$2.40,  ph$3.30  PB  137  805 

An  attempt  was  made  to  assess  retraining  program 
effectiveness  under  2  different  program  orientations  . 
The  old  program  consisted  of  3  wk  of  orientation 
classes  which  provided  information,  films,  and  coun- 
seling designed  to  promote  the  mental  health  of  the 
confinees,  assist  in  their  adjustment  to  confinement, 
and  encourage  their  military  development.   The  new 
orientation  program  for  all  confinees  was  reduced 
from  3  to  2  wk.   Confinees  designated  by  the  courts  to 
return  to  duty  following  their  confinement  were  placed 
in  separate  groups  from  those  slated  for  other  than 
honorable  separation  from  the  service.  It  was  stated 
as  policy  that  the  classes  in  the  new  program  w(XJld  be 
directed  toward  increasing  knowledge  of  military 
skills  and  heritage  only.  The  2  programs  differed 
markedly  in  their  effects  on  the  attitudes,  institutional 
behavior,  and  postinstitutional  military  adjustment  of 
confinees.   The  findings  strongly  support  the  hypothe- 
sis that  a  correctional  institution  cannot  achieve 
its  objective  of  successful  treatment  unless  it  has  an 
organized  program  to  substitute  conventional  orien- 
tations for  the  delinquent  values  of  sentenced 
offenders . 


Naval  Personnel  Research  Field  Activity, 

Washington,   D.   C. 
THE  DEVELOPMENT  AND  VALIDATION  OF  THE 
ADVANCED  TECHNICIANS  TEST,   by  John  J. 
La  Gaipa.    July  59,  21p.  2  refs.    BuPers  Technical 
Bulletin  59-15.    AD-227  324. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  044 

This  is  a  report  of  the  development  of  an  Advanced 
Technicians  Test  (ATT)  designed  to  improve  the  se- 
lection into  advanced  technical  training  programs, 
with  particular  immediate  application  to  selection  for 
Nuclear  (NP)  training.    Two  forms  of  the  ATT  have 
been  constructed,  consisting  erf  four  parts,   Reading 
Comprehension  (of  technical  material).  Mathematics. 
Physics  and  Electricity.    The  forms  have  been  tried 
out  on  students  at  the  Submarine  NP  school.    A  high 
correspondence  was  found  betweA  total  scores  on  the 
ATT  and  grades  in  the  school,  and  the  scores  on  the 
Mathematics  subtest  showed  an  even  higher  ability  to 
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predict  school  grades.    Use  of  the  Mathematics  test  of 
the  ATT  as  a  substitute  or  a  supplement  to  the  Basic 
Test  Battery  selection  standards  is  recommended  as 
an  aid  in  selection  for  the  NUcIear  Power  schools. 
(Author) 


Personnel  Lab. ,  Wright  Ajr  Development  Center, 

Lackland  AFB,  Tex. 
RATER  TENDENQES  IN  BSTIMATING  QUAUFI- 
CATIONS  REQUIRED  BY  AIR  FORCE  TASKS,  by 
Llewellyn  Wiley,  Hal  B.  Harber,  and  Joyce  Giorgia. 
Sep  59.  I2p.  WADC-TN-59-195;  AD-227  634. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  135 


is  tc 


The  purpose  of  this  study  islto  determine  whether 
personal  evaluation  habits  rfiay  influence  interrater 
agreement.  Tasks  were  dr^wn  from  15  Air  Force 
career  fields  ,  and  a  group  of  ROTC  pilot  trainees 
rated  these  tasks  and  the  specialties  that  include  them. 
Judgments  were  made  on  5-point  scales  to  determine 
how  much  resourcefulness,  general  vocabulary,  tool 
and  instrument  knowledge,  number  skill,  physique  and 
stamina,  human  contact  skill,  precision,  formal  train- 
ing, and  on-the-job  training]  time  is  needed.  Corre- 
lation of  each  rater's  over->ll  mean  rating  in  one  ses- 
sion with  that  of  the  mean  f(ir  the  second  session 
demonstrated  consistent  tendencies  to  give  high,  low, 
or  medium  ratings.   Similar  correlations  between 
mean  standard  deviations  give  evidence  of  individual 
tendencies  to  use  or  refrainj  from  using  the  extremes 
of  the  rating  scale .  (Author]) 


Psychology 


Aerospace  Medical  Lab.  , 
Center,   Wright- Patterson 
AN  EXPLORATORY   STUDM 
INTERMITTENT  PHOTIC 
S.  Alexander  and  W.  Dean 
Performance  in  Advanced  S) 
2  refs.    WADC  Technica 
Order  from  OTS  $0.  50 


Wright  Air  Development 
\FB,  Ohio. 
OF  PROLONGED 
SjnMULATION,   by  Harold 
qhiles.    Rept.  on  Human 
stems.    Nov  59,    Up. 
ret)t.   59-715. 

PB  161  504 
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In  order  to  investigate  the 
operator  to  effects  of  inten 
prolonged  periods  of  time, 
posed  to  very  bright  inie 
at  5,  10,  and  15  cycles  per 
2-1/2  hours.    None  of  the  s 
verse  subjective  or  beha 
became  somewhat  drowsy 
sumably  as  a  result  of  the 
tion.    After  about  one  hour 
subjects  showed  definite  ev 
lographic  responses  to  the 


viora 


tor 


sistance  of  the  human 
flashing  lights  for 
bur  subjects  were  ex- 
tent photic  stimulation 
econd  for  a  period  of 
ects  suffered  any  ad- 
1  effects,  although  all 
ftom  time  to  time,  pre- 
ring  nature  of  the  situa- 
stimulation,  all  four 
dences  of  electroencepha- 
ights.    (Author) 
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Aerospace  Medical  Lab.  ,   Wright  Air  Development 

Div. ,  Wright  -  Patterson  AfB,   Ohio. 
SOME  ASPECTS  OF  PROBLEM- SOLVING:   I. 
METHOD  AND  MATERIALS,   by  Paul  A.   Kolers. 
Rept.   on  Psychological  Research  on  Human  Perform- 


ance.   Jan  60,   20p.   8  refs. 

rept.   60-2. 

Order  from  OTS  $0.  50 


WADD  Technical 


A  method  is  described  which  enables  the  experimenter 
to  generate  problems  of  known  characteristics  for 
study  of  fjerceptual  problem- solving  behavior.    The 
kinds  of  data  which  result  from  the  application  of  this 
method  are  illustrated.    The  characteristics  of  the 
method  are:   it  is  free  of  the  experimenter's  bias  in 
generating  problems;  the  problems  are  relatively 
"content-free  "  in  that  little  special  knowledge  is  re- 
quired for  their  solution;  the  results  are  readily 
interpreted  in  quantitative  terms;  and  the  character- 
istics of  the  problems  can  be  manipulated  systemati- 
cally along  dimensions  of  similarity,  difficulty,  and 
others.    (Author) 


Aerospace  Medical  Lab.  ,  Wright  Air  Development 

Center,  Wright-Patterson  AFB,  Ohio. 
STUDIES  IN  RESEARCH  METHODOLOGY.   IL 
CONSEQUENCES  OF  VIOLATING  PARAMETRIC 
ASSUMPTIONS:   FACT  AND  FALLACY,  by  James 
V.  Bradley.   Research  conducted  at  Antioch  Coll.  on 
Contract  AF  33(616)3404.    Sep  59    37p.  81  refs. 
WADC  Technical  rept.   58-574(11). 
Order  from  OTS  %L  00  PB  161  452 

Methods  of  investigating  the  effects  of  assumption- 
violation  are  examined.    Particular  attention  is  given 
to  methodological,  and  other,  bias  operating  in  favor 
of  the  conclusion  that  parametric  tests  are  extremely 
insensitive  to  violations  of  their  assumptions.   Falla- 
cious arguments  advancecj  in  sujjport  of  this  non- 
normality  upon  the  probability  levels  and  power  of 
the  critical  ratio  test  is  investigated.    Results  show 
that  under  certain  perfectly  realistic  conditions  the 
test  is  rendered  completely  powerless  by  the  viola- 
tion investigated.  (Author)  (See  also  PB  161  335) 


Fels  Group  Dynamic  Center,  U.  of  Delaware, 

Newark. 
USE  OF  AUTOCORRELATION  AND  UNCERTAINTY 
MEASURES  FOR  THE  ANALYSIS  OF  DECISION 
BEHAVIOR,  by  Alan  Lewis  and  Vera  T.   Kanareff. 
Rept.   on  Research  on  Human  Intellectual  Functions, 
Contract  AF  33(616)5845.  Aug  59,  39p.  28  refs. 
WADC  Technical  rept.  59-434. 
Order  from  OTS  $1.00  PB  161  453 

A  discussion  of  two  methods  of  analysis  of  sequential 
dependencies  is  discussed  in  relation  to  the  study  of 
decision  behavior.    The  methods  considered  an?  auto- 
correlation and  uncertainty  analysis.   Each  of  these 
approaches  is  described  in  terms  of  computational 
techniques  and  specific  applications  are  presented. 
(Author) 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus. 
AUGMENTED  FEEDBACK  AND  TRACKING  SKILL, 
by  Robert  G.  Kinkade.    Rept.  on  Contract  N61 339-508. 
26  Oct  59,   33p.   12  refs.    Technical  rept. 
NAVTRADEVCEN-508-3. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  162 
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TTie  results  d  this  study  are:  (1)  The  optimum  rela- 
tive amount  of  augmented  feedback  is  a  function  o*  the 
skill  of  the  operator.    (2)  In  a  particular  training 
situation  it  is  important  that  both  the  amount  and 
schedule  of  feedback  be  considered  since  these  two 
variables  show  a  significant  interaction  with  one 
another.    (3)  Abrupt  changes  in  the  amount  of  feed- 
back have  a  deleterious  effect  on  jjerformance, 
especially  if  the  number  of  sensory  cues  are 
diminished. 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. , 

Research  Foundation,  Columbus. 
THE  DIFFERENTIAL  EFFECTS  OF  SPEED  AND 
LOAD  STRESS  ON  TASK  PERFORMANCE,  by 
Gabriel  Jeantheau.  Master's  thesis.  Rept.  on  Con- 
tract AF  33(616)3612,  Continuation  erf  Contract 
AF  33(616)43.  July  59,   18p.  8  l-efs.  WADC  Technical 
rept.  59-7. 
Order  from  OTS  |0.  50  PB  161  482 

"Hiis  study  investigated  effects  of  speed- load  stress 
(input  rate  and  variety)  on  performance  in  an  infor- 
mation-processing task  requiring  discrimination  of 
pairs  of  identical  symbols  within  matrices  of  three 
levels  of  word  length  and  five  levds  of  presentation 
rate.    Error  scores  and  a  derived  information  meas- 
ure were  used  to  assess  performance.    Results  indi- 
cated that  increases  in  both  speed  and  load  seriously 
impair  performance.    The  data  fitted  to  an  informa- 
tion specification  of  the  stimulus  situation  failed  to 
provide  a  unitary  function.    Information  scores 
plotted  against  mean  number  of  paired  comparisons 
per  second,  however,  yielded  a  single  function  which 
described  all  conditions  and  accounted  for  the  high 
interaction  component.    It  was  concluded  that  (a) 
specification  erf  the  stimulus  situation  alone  does  not 
adequately  explain  performance,  and  (b)  use  of  in- 
formation measures  in  tasks  of  this  type  adds  little 
or  nothing  to  such  explanations.    A  more  i;)ertinent 
consideration  is  the  actual  operations  required  in  re 
spending  to  the  task  situation.  (Author) 


Laboratory  of  Aviation  Psychology,  C»iio  State  U. , 

Research  Foundation,  Columbus. 
FIDELITY  OF  SIMULATION:   I.    TIME  SHARING 
REQUIREMENTS  AND  CONTROL  LOADING  AS 
FACTORS  IN  TRANSFER  OF  TRAINING,   by  George 
E.  Briggs  and  Earl  L.  Wiener.    Rept.  on  Contract 
N61339-508.    26  Oct  59,   14p.  5  refs.    Technical  rept. 
NA  VTRADE  VCEN-  508-4. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  163 

With  a  high  level  of  time- sharing,   subjects  trained 
with  minimum  force  cues  achieved  less  transfer  to  a 
situation  characterized  by  optimum  force  cues  than 
did  subjects  trained  under  a  low  level  of  time  sharing. 
Time- sharing  requirements  lend  to  increase  the 
importance  of  proprioceptive  information  or  "control 
feel"  in  a  two-dimensional  compensatory  tracking 
task. 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus. 
ON  THE  RELATIVE  IMPORTANCE  OF  TIME 
SHARING  AT  CENTRAL  AND  PERIPHERAL 
LEVELS,  by  George  E.  Briggs  and  William  C.  Howell. 
Rept.  on  Contract  N61339-508.    26  Oct  59,   19p. 
14  refs.    Technical  rept.   NA  VTRADE  VCEN -508-2. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  161     • 

Performance  on  a  task  demanding  either  central  time 
sharing  alone  or  central  plus  peripheral  time  sharing 
deteriorates  as  input  frequency  increases.    Central 
time  sharing  determines  the  performance  levels  with 
display  separations  of  less  than  30  degrees  of  visual 
angle.    The  permissible  amount  of  separation  between 
the  displays  is  a  function  of  input  frequency  with  the 
higher  frequency  the  smaller  the  separation. 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus,  Ohio. 
SYSTEM  PERFORMANCE  FOLLOWING  RADAR 
FAILURE  IN  A  SIMULATED  AIR  TRAFFIC  CON- 
TROL SITUATIC»J,  by  William  C.  HoweU, 
R.  Thomas  Christy,  and  Roben  G.  Kinkade.  Rept. 
on  Contract  AF  33(616)3612.  Sep  59,  21p.  7  refs. 
WADC  Technical  rept.  59-573. 
Order  from  OTS  |0.  75  PB  161  499 

The  present  experiment  investigated  the  ability  of 
controllers  to  take  over  and  maintain  control  of  air- 
craft after  loss  of  PPI  information  in  a  simulation  of 
an  air  traffic  control  system.    The  variables  ex- 
amined were  the  level  of  control  flexibility  and  pre- 
breakdown  activity  of  controllers.  Flexibility,  or  the 
number  of  alternatives  available  to  the  controller, 
was  defined  by  the  number  of  fixed  flight  paths  used 
(3  vs.   17),  and  prebreakdown  activity  was  defined  by 
the  task  of  monitoring  vs.  active  controlling.    A  con- 
dition requiring  control  after  prebreakdown  monitor- 
ing was  intended  to  simulate  manual  takeover  after 
failure  of  a  semiautomatic  control  system.    In  gai- 
eral,  the  results  indicated  that  whereas  procedural 
flexibility  is  beneficial  to  performance  during  nor- 
mal operations,  it  becomes  less  beneficial  and  even 
harmful  subsequent  to  PPI  breakdown.  Whether  the 
controller  is  monitoring  or  controlling  prior  to 
breakdown  appears  to  have  little  effect  on  perform- 
ance after  breakdown.  (Author) 


Laboratory  of  Social  Relations,  Harvard  U. , 

Cambridge,  Mass. 
EMPIRICAL  TESTS  OF  THE  FIRO  THEORY  OF 
INTERPERSONAL  BEHAVIOR,  by  William  C.  Schutz. 
Final  rept.  on  Contract  Nonr- 1866(06).    1958,  22p. 
1  ref. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  087 

This  report  covers  two  empirical  studies  designed  to 
test  certain  theorems  derived  from  the  postulates  of 
the  FIRO  theory.    Both  these  studies  tested  the  possi- 
bilities of  predicting  sociometric  choice  through  the 
use  (rf  only  one  personality  questionnaire  (FIRO-B) 
and  a  theoty  of  compatibility,  on  two  widely  different 
task-oriented  groups.    Since  this  is  a  final  report,  a 
brief  summary  of  the  relevant  parts  of  the  FIRO 
theory  is  given  before  the  experiments  are  described. 
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Minneapolis -Honeywell  Regulator  Co.,  Minn. 
SURVEY  OF  HUMAN  DYNAMICS  DATA  AND  A 
SAMPLE  APPUCATION,  by  John  W.  Senders.    Rept. 
on  Contract  AF  33<616)5607.    Nov  59,  21p.    11  refs. 
WADC  Technical  rept.  59-^12. 
Order  from  OTS  $0.  75  PB  161  503 

1 
An  approach  has  been  madei  to  the  application  of  the 
results  rf  research  on  the  Human  transfer  function. 
A  form  erf  a  quasi-linear  human  transfer  function  has 
been  laid  out  on  the  basis  o4  previous  experimental 
results.    It   has  been  assumed  that  human  reaction 
time  and  neuromuscular  lag  are  constant  and  that  the 
pilot  will  adopt  a  gain  and  compensation  through  train- 
ing which  will  minimize  the  mean  square  tracking 
error  of  the  system  d  which  he  is  part.    Calculations 
were  made  d  the  mean  square  tracking  error  for  a 
one-dimensional  simulation  of  a  typical  aircraft 
tracking  task.    The  effects  (>f  variation  of  aircraft 
dynamics  on  tracking  error  were  examined.    (Author) 


Research  Center  for  Mental  Health,  New  York  U. , 

N.  Y. 
PERSONOLOGICAL  CORRBLATES  OF  REACTIONS 
TO  PERCEPTUAL  ISOLATBON,  by  Robert  R.  Holt  and 
Leo  Goldberger.   Rept.  on  Biophysics  of  Flight,  Con- 
tract AF  33(616)6103.  Nov  $9,  52p.  36  refs.  WADC 
Technical  rept,  59-735. 
Order  from  OTS  $1 .50  PB  161  505 

This  repon  describes  the  aspects  of  personality  (in- 
dependently measured  by  ofcjjective  tests  and  by  clinical 
Q-sort  ratings)  that  were  found  to  correlate  with  re- 
actions to  eight  hours  of  experimental  reality- 
deprivation  (perceptual  isolation,  sensory  deprivation). 
Fourteen  male  college  students  were  subjected  to  an 
experimental  deprivation  situation  similar  to  that  used 
in  the  McGill  studies,  and  ftom  their  behavior  and 
verbalizations  fourteen  measures  of  reaction  were  de- 
rived. Most  of  these  fell  injo  two  internally  consistent, 
not  significantly  correlatedpattems :  an  adaptive  and 
a  maladaptive  syndrome.  The  findings  reported  and 
discussed  were  obtained  by  correlating  rank  orders  on 
these  syndromes  and  on  each  of  the  fourteen  reaction - 
measures  with  the  various  measures  of  personality. 
It  is  hoped  that  these  findings  may  be  relevant  to  the 
problems  of  space  crew  selection.  (Author) 


BIOLOGICAL  SCIENCES 


Anatomy  and  Physiology 


Aerospace  Medical  Lab. ,  Wright  Air  Development 

[Div.  ]  Wright-Patterson  AFB,  Ohio. 
DEVELOPMENT  OF  AN  O^'GEN  PARTIAL  PRES- 
SURE TRANSDUCER,  by  Edmund  B.  Weis,  Jr. , 
Adolf  Marko  and  others.    Rept.  for  Sep  58 -Sep  59  on 
Instrumentation  Research.    Nov  59,   19p.  9  refs 
WADC  Technical  note  59-391 1. 
Order  from  OTS  $0.  50  ]  PB  161  524 


This  investigation  was  undertaken  to  establish  a 
method  for  monitoring  oxygen  supply  of  man  during 
stress  experiments.    An  analysis  of  various  systems 
for  measuring  oxygen  partial  pressure  led  to  the 
selection  ai  the  polarographic  principle.    The  polaro- 
graphic  system  of  analysis  was  examined  in  detail  and 
a  modified  polarographic  cell  with  a  bare  cathode  and 
a  fast  response  time  was  investigated.    The  bare 
cathode  oxygen  sensor  has  instabilities  due  to  inter- 
face variations  which  will  require  extensive  study  to 
achieve  accuracy.    Polarographic  analysis  is  useful  for 
blood  and  atmospheric  oxygen  tension  monitoring. 
(Author) 


Aerospace  Medical  Lab. ,  V  right  Air  Development 

Center,   Wright- Patterson  AFB,  Ohio. 
INFLUENCE  OF  PRIOR  BODY  COOLING  WITH  AIR 
ON  HUMAN  HEAT  TOLERANCE,   by  James  H. 
Veghte  and  Paul  Webb.    Rept.  on  Physiology  in  Ex- 
tended Environments.    Sep  59,   17p.   6  refs.    WAIX 
Technical  rept.   59-350. 
Order  from  OTS  $0.  50  PB  161  485 

This  study  was  conducted  with  three  experienced 
subjects  to  determine  the  feasibility  of  using  a 
ventilating  suit  as  a  vehicle  for  body  cooling  prior  to 
heat  exposures.    Various  ventilating  air  temperatures, 
flows,  and  time  durations  were  explored.    The  re- 
sults confirm  the  applicability  of  this  approach  for 
prior  body  cooling  and  extension  of  tolerance  times 
to  a  heat  stress.    Optimal  air  temperature  for  air 
cooling  in  terms  of  subjective  comfort  appears  to  be 
approximately  450F.  for  60  minutes  or  longer.    Max- 
imum airflow  rate  recommended  with  the  ventilatine 
garment  is  25  c.  f.  m.    Heavy  insulation  should  be 
worn  over  the  ventilating  garment  while  cooling  and 
may  be  worn  throughout  the  heat  or  flight  situation 
with  no  tolerance  impairment.    (Author) 


Allan  Memorial  Inst,  of  Psychiatry  (Canada). 
MANUAL  OF  SURFACE  ELECTROMYOGRAPHY, 
by  John  F.  Davis.  Rept.  on  Contract  DA  49-007- 
md-70,  1952,  reissued  by  Antioch  Coll.  on  Criteria 
for  the  Design  and  Arrangement  of  Displays,  Con- 
tract AF  33(616)6095.   Dec  59,   131p.    15  refs.  WADC 
Technical  rept.  59-184. 
Order  from  OTS  $2.  75  PB  161  528 

The  methodology  and  instrumentation  of  surface 
electromyography  are  presented  in  detail.    Principles 
(and  applications  of  principles)  of  electrode  place- 
ment are  given  along  with  certain  standard  place- 
ments.   Various  types  of  ink-writing  electromyo- 
graphs  and  accessories  are  evaluated  and  specifica- 
tions are  outlined  for  a  satisfactory  research  instru- 
ment.   These  specifications  Include  type  of  power 
simply,  type  of  recorder,  and  desirable  character- 
istics for  the  pre-amplifiers,  the  main  amplifiers, 
and  the  control  panel.    Basic  principles  are  given  for 
layout  and  construction  of  laboratory  rooms  so  as  to 
minimize  artifacts  in  the  EMG  record.   Finally,  the 
manual  discusses  the  operation  of  EMG  instruments, 
including  methods  of  eliminating  various  artifacts, 
and  the  measurement  of  both  primary  and  Integrated 
records.    Illustrations  of  electrode  placements  and 
construction  and  schematics  of  ink-writing  electro- 
myographs  are  provided.  (Author) 
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Arctic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
STUDIES  ON  THE  PARASITES  OF  EDIBLE 
ANIMALS  OF  ALASKA,  by  T.  T.  Dunagan.    Oct  57, 
18p    1  ref.  Technical  note  AAL-TN-57-14. 
Older  from  LC  mi$2.40,  ph$3.30  PB  145  372 

Considering  the  number  and  types  of  parasites  found 
in  all  groups  of  edible  animals  in  the  arctic  and  sub- 
arctic, climate  apparently  has  very  little  adverse  In- 
fluence on  parasite  distribution  or  the  maintenance  of 
their  life  cycles . 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
RECIPROCAL  POTENTIATING  ACTION  OF  DE- 
POLARIZING SUBSTANCES  ON  THE  ISOLATED 
FROG  RECTUS  ABDOMINIS  MUSCLE,  by  Joseph  H. 
Fleisher,  Joseph  P.  Corrigan,  and  John  W.  Howard. 
Sep  59,   16p.   14  refs.    CWLR-2315;  AD-228  454. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  140 

-nie  action  of  the  organophosphorus  compounds,  di- 
isopropyl  phosphorofluoridate  (DFP)  and  isopropyl 
methylphosphonofluoridate  (GB).  at  neuromuscular 
junctions,   has  been  attributed  in  part  to  a  direct  en- 
hancement of  the  response  to  acetylcholine  over  and 
above  that  due  to  the  anticholinesterase  properties  oi 
these  compounds.    Subthreshold  concentrations  of  the 
depolarizing  agents,  acetylcholine  (ACh)  and  decame- 
thonium  (C- 10),  were  found  to  potentiate  the  contrac- 
ture ol  the  myoneural  junction  of  the  isolated  frog 
rectus  abdominis  muscle  elicited  by  effective  doses  d 
the  same  drugs  and  choline  in  the  absence  of  GB. 
Comparable  potentiation  of  the  contracture  produced 
by  C-10  or  choline  could  be  obtained  by  alternate 
stimulation  with  ACh  in  the  absence  of  DFP  or  GB. 
Furthermore,  DEP  alone  did  not  effect  potentiation  in 
the  absence  of  alternate  stimulation  with  ACh.  Finally, 
the  inhibitory  action  of  d-tubocurarine  on  receptor 
sites  of  the  frog  rectus  muscle  was  not  antagonized  by 
GB  over  and  above  the  anticurare  activity  derived 
from  its  anticholinesterase  action.    It  is  ccwicluded 
that  the  enhancement  of  the  response  of  the  frog 
rectus  abdominis  muscle  to  ACh  produced  by  DEP 
and  GB  is  brought  about  exclusively  by  their  action  as 
Choi ineste rase  inhibitors.    The  apparent  capacity  of 
DFP  or  GB  to  potentiate  contractures  elicited  by  C-10 
and  choline  may  be  attributed  to  a  facilitation  of  the 
action  of  the  depolarizing  compounds  by  subthreshold 
OMicentrations  of  ACH  available  in  the  presence  of 
these  anticholinesterases.    (Author) 


Aviation  Medical  Acceleration  Lab. ,  Navai  Air 

Cevelopment  Center,   Johnsville,   Pa. 
BEHAVIORAL  AND  PHYSIOLOGICAL  EFFECTS  OF 
EXPOSURE  TO  A  SIMULATED  JUNO  II  ACCELERA- 
TION PATTERN,  by  Robert  M.  Herrick,  George  H. 
Kydd,  ind  Richard  L.  Fenichel.  21Sep59,  14p.  4ref8. 
NADC-MA-5913;Bu  Med.  Proj.  MR  005.  15-0002. 16, 
R-1;  Bu  Aer  Proj.   TED  ADC  AE  1412.  2. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  133 

The  purpose  cf  the  present  experiment  was  to 
determine  how  exposure  to  a  simulated  accleration 
pattern  of  the  Juno  II  missile  system  affected  the 
subsequent  behavior  of  rats.    The  findings  of  the 


601 


experiment  Indicate  that,  within  the  limits  of  the 
simulation,  exposure  to  the  acceleration  pattern  will 
not  detrimentally  affect  rats  either  physiologically  or 
behaviorally.    This  means  that  in  4n  analysis  of  the 
results  cf  a  biosatellite  study  designed  to  evaluate 
the  influence  of  zero  G  upor  beh^ior  the  fact  that 
the  rats  were  exposed  to  the  Juncf  II  acceleration 
{jattem  may  be  ignored.    (Author) 


George  Washington  U. ,  Washington,   D.  C. 
AN  IMMUNOLOGICAL  INVESTIGATION  OF  THE 
HERPES  SIMPLEX  VIRUS    A  STUDY  OF   THE 
INTERFERENCE  PHENOMENON  WITH  THE 
HERPES  SIMPLEX  VIRUS,   by  Mary  Louise  Robblns. 
Final  rept.  for  1  June  51-30  Sep  55  on  Contract 
Nonr-291(00).    [1955]  5p.   1  ref. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  137  504 

The  purpose  of  this  project  was  to  perfect  a  comple- 
ment fixation  test  for  the  diagnosis  of  herpes  simplex 
Infection,  to  investigate  the  antigenic  structure  of  the 
herpes  simplex  virus,  and  to  study  the  interference 
phenomenon  with  the  herpes  simplex  virus  as  an  aid 
to  demonstration  of  strain  differences. 


Lamont  Geological  Observatory,  Palisades,  N.  Y. 
AN  OPEN  CONSTANT  TEMPERATURE  BOX,  by 
Carolyn  Beckman.  Technical  rept.  no.   1  on  Effect  of 
Temperature  on  the  Peculation  Growth  of  Marine 
Organisms,  Contract  Nonr-266(41).  Jan  58,   Up. 
CU-2-58  Nonr  266(41)  Geol.  ;  AD- 152  328. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  138  284 

Seven  c^en  constant- temperature  boxes  were  fabri- 
cated for  use  in  the  study  of  the  effect  of  tempera- 
ture on  the  population  growth  of  marine  woodborers. 
The  outer  box  comprised  11  1/4-by  12-in.  ends,  12- 
by  23-in.  sides,  and  an  11  1/4-by  22  1/4- in.  bottom 
and  was  constructed  of  3/8- in.  plywood  and  lined 
with  Al  foil.   The  inner  box  was  constructed  of  1/4- 
in.  plywood  and  comprised  6  1/2- by  8  1/2- in.  ends, 
8  1/2-by  16  1/2-in.  sides,  a  6-by  16-in.  bottom, 
tapered  6  1/2-by  11  1/4- in.  top  ends,  and  tapered 
16- by  22  1/2-in.  tqp  sides;  3/ 16- in.  holes  were 
drilled  1  cm  apart  in  the  walls  to  aid  in  the  distri- 
bution of  the  heat  from  the  space  between  the  walls. 
The  wiring  consists  erf  an  electric  cord,   15  ft  of 
asbestos  insulated  B  and  S,  26-gage,  Chromel  A, 
heating  wire  and  a  Fenwal  thermostat  17300-0. 
Translte  brackets  hold  the  wire  near  the  surface  of 
the  inner  box.    Glass- fiber  building  insulation  fills 
the  space  between  the  walls  of  the  boxes.    Of  the  2 
boxes  tested,  box  1  was  kept  in  a  refrigerator  which 
varied  40C.    Air  temperature  variation  within  the 
box  under  these  conditions  was  about  0.  6^  at  a 
refrigerator  temperature  of  O^C.    Box  2,  exposed  to 
room  temperature  which  varied  about  8°C,  varied 
1.20C. 


Miami  Valley  Hospital,  Dayton,  Ohio. 
I131-LABELEDDIIODO-AMINOH1PPURIC  AQD  AS  A 
TRACER  IN  CARDIAC  OUTPUT  STUDIES,  by 
George  M.  Homer,  Robert  E.  Zipf  and  others  .  Rept. 
for  31  July  58-31  July  59  on  Physiology  of  Flight,  Con- 
tract AF  33(616)3588.  Dec  59,  48p.  11  refs.  WADC 
Technical  rept.  59-126. 
Order  from  OTS  $1 .25  PB  161  527 


Radlolodiiiated  dilodo-p-amiikohippuric  acid 
(D!l31pAH)  hAs  been  synthesized  as  the  sodium  salt 
and  ezanuned  for  its  pocentli^  usefulness  in  measuring 
the  cMzdimc  output  in  animals..  This  labeled  compound 
has  been  injected  intravenously  into  rats ,  rabbits ,  and 
elereo  dogs  for  study.   Pollo^ng  the  administration  of 
D!l31PAH  to  dogs ,  the  rapid  removal  from  the  blood 
stream  has  been  calculated  am  50%  and  905^  in  1 .8  and 
9.3  minutes  ,  respectively.   Forty  percent  of  the  in- 
jected radioactivity  was  collacted  in  the  urine  over  an 
average  experimental  period  of  3  hours  .  On  autopsy 
of  injected  and  sacrificed  dogs ,  only  a  very  low  level 
of  radloectlTity  was  found  to  have  localized  in  the 
tissues  .  Although  the  gall  bladder  was  found  to  con- 
centrate the  injected  compound  or  a  metabolite  thereof 
in  the  bile,  this  organ  was  readily  emptied  of  its  con- 
tents by  means  of  olive  oil  administration  to  the  ani- 
mal previous  to  and  following  the  injection  of 
Dl|3ipAH.  Cardiac  output  values  determined  with 
DI^-'^PAH  on  dogs  were  reproducible  and  in  the  range 
ai  reported  values  determine<l  with  other  materials  . 
The  advantage  of  M^SlpAH  over  other  labeled  ma- 
terials for  the  measurement  t>f  cardiac  output  is 
discussed.  (Author) 


Rochester  U. ,   N.  Y. 
LABORATORY  STUDIES  PERTAINING  TO  VISUAL 
AIR  RECONNAISSANCE,  by  Robert  M.  Boynton, 
Charles  Elworth,  and  Richard  M.  Palmer.    Rept.  on 
Improving  Visual  Efficiency  of  Flying,  Contract 
AF  33(616)2565.    Apr  58,  67pi.   14  refs.    WADC  Tech- 
nical rept.   55-304,  Pt.  3;  AD- 142  274. 
Order  from  LC  mi$3. 90,  phWO.  80         PB  146  138 

A  mathematical  relationship  Is  worked  out  which 
yields  the  contrast  required  for  60%  correct  recogni- 
tion as  a  function  at  subject -target  distance,  exposure 
time,  and  number  at  confusion  forms  (struniforms) 
among  which  the  critical  target  may  be  located.    By 
translating  altitude  into  expenimental  distance,  air- 
craft velocity  into  viewing  time,  and  conditions  at 
viewing  (including  meteorological  conditions)  into  con- 
trast, predictions  are  made  about  how  performance 
should  vary  as  a  function  of  altitude,  from  500  to 
30,  000  ft.    General  statements  are  given  which  anempt 
to  summarize  the  results  of  t^iese  calculations.    (See 
also  PB  146  139) 


Rochester  U. ,  N.  Y.  ' 

LABORATORY  STLDIES  PERTAINING  TO  VISUAL 
AIR  RECONNAISSANCE    by  Robert  M.  Boynton  and 
William  R.  Buah.  Rept.  on  Infn-oving  Visual  Effi- 
ciency at  Flyli«,  Contract  AP  33(616)2565.  Apr  57, 
5#.  4  refs.  WADC  Technical  rept.  55-304,  pt.  2; 
AD- 118  250. 

Order  from  LC  ml$3. 60,  ph|^.  30  PB  146  139 

1 

This  is  the  second  part  ctf  a  three- stage  program  con- 
cerning the  investigation  of  relevant  variables  in- 
volved in  visual  air  reconnaissance.  Using  the  appa- 
ratus and  procedures  developed  during  the  first  stage, 
e]q>erin3entatlon  has  been  conducted  to  determine  the 
effects  of  (a)  brighmess  ccmtrast,  (b)  an  extended 
range  of  distances,  (c)  reqxnse  tendencies  of  the 
subjects,  (d)  numbers  of  figures  in  an  array,  (e)  ex- 
poeure  time,  and  (f)  eiqperienpe  with  an  array,  on  the 
ability  of  human  subjects  to  detect  and  correctly  iden- 
tify a  rectilinear  form  among  a  group  of  curvilinear 
forma.   KeauUa  are  preaentedi  aa  percent  correct 


602 


recognition  (L  e. ,  correctly  identifying  a  "target"), 
although  some  data  for  detection  and  error  responses 
are  also  given.    Recognition  is  found  to  increase  with 
(a)  increased  contrast,  (b)  decreased  distances,  (c) 
decreased  numbers  of  figures,  and  (d)  increased  ex- 
posure time,,  but  does  not  significantly  change  with 
either  (a)  response  tendencies,  or  (b)  experience 
within  arrays.    Both  detection  and  errors  are  affected 
by  response  tendencies.    Conclusions  from  this  re- 
search and  some  consideration  of  further  experimen- 
tation are  presented  in  the  text.  (Author)     (See  also 
PB  146  140) 

Rochester  U. ,  N.  Y. 
LABORATORY  STUDIES  PERTAINING  TO  VISUAL 
AIR  RECONNAISSANCE,  by  Robert  M.  Boynton  and 
William  R.  Bush.    Rept.  on  Improving  Visual  Efficiency 
of  Flying,  Cxintract  AF  33(616)2565.    Sep  55,  47p. 
5  refs.    WADC  Technical  rept.  55-304,  Pt.   1; 
AD- 91  874. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  140 

An  apparatus  has  been  constructed  whereby  three  ob- 
servers can  view  a  complex  array  of  forms  under 
varying  conditions  of  distance,  exposure  time,  number 
Of  forms,  and  brightness  contrast.    An  empirical  in- 
vestigation is  reported  of  the  recognizability  of  various - 
shaped  figures  as  a  function  of  brightness  contrast  and 
distance.    Forty- six  figures,  both  rectilinear  and 
curitilinear,  have  been  selected  as  a  result  of  this  study, 
for  vise  in  investigating  the  variables  involved  in  "seek- 
ing out"  critical  targets  in  a  heterogeneous  array. 
Rectilinear  figures,  placed  among  an  array  of 
curvilinear  figures,  have  been  presented  to  subjects 
and  the  per  cent  correct  responses  tabulated.    The 
probability  of  correct  response  increases  linearly 
with  exposure  time  (up  to  approximately  12  sec),  de- 
creases linearly  with  log  number  of  curvilinear  forms, 
and  decreases  linearly  with  subject -figure  distance. 
The  effects  of  figure-density,  figure- cluster,  and 
learning  are  also  evaluated.    (Author) 


School  of  Aviation  Medicine  [Brooks  AFB,   Tex.  ] 
THE  MULTIPLE  FACTOR  THEORY  OF   RESPIRA- 
TORY REGULATION.    U.   UNCOMPENSATED 
METABOLIC  DISTURBANCES  OF  ACID- BASE 
BALANCE,  by  John  S.  Gray.    14  Dec  45,    19p. 
15  refs.    Pro),  no.  386,  rept.  no.  2;  AD-121  894. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  524 

On  the  basis  of  well-known  physico-chemical  proper- 
ties of  blood,  it  has  been  calculated  that  the  addition 
of  fixed  acid  to  blood  in  vitro  under  conditions  where 
gas  exchange  is  prevented  should  produce  extensive 
increase  in  H  ion  concentration  and  C02  tension  with 
little  change  in  bicarbonate  content.    Analysis  of 
available  experimental  data  reveals  that  changes  re- 
sembling the  above  type  occur  in  vivo  in  conditions 
of  metabolic  acidosis  in  which  respiratory  compensa- 
tion is  delayed  or  prevented.    Similar  calculations 
reveal  that  the  addition  of  NaHC03  to  blood  should 
produce  marked  increases  in  CO2  tension  with  only 
mild  decreases  in  H  ion  concentration.    Changes  of 
the  above  type  should  occur  transiently  in  vivo  follow- 
ing the  intravenous  injeaion  of  NaHCOs,  and  accord- 
ing to  the  multiple  factor  theory  should  result  in  a 
transient  hyperpnea  followed  by  a  slight  depression 
of  respiration.    According  to  the  literature  these  are 


the  respiratory  responses  observed  to  occur  experi- 
mentally.   The  multiple  factor  theory,  therefore, 
provides  a  simple  explanation  for  this  phenomenon 
without  assuming  that  cellular  and  arterial  pH's 
change  in  opposite  directions  on  injecting  NaHOOs- 
(Author) 


School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
PHYSIOLOGIC  RESPONSE  TO  WEIGHTLESSNESS; 
INITIATION  OF  MICTURITION,  by  Julian  E.  Ward, 
Willard  R.  Hawkins,  and  Herbert  D.  Stallings.    Aug  59 
6p.  3  refs.    Rept.  no.  59-35. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  099 

The  capability  of  subjects  to  initiate  micturition  dur- 
ing weightlessness  following  a  period  of  hydration  was 
studied.    One  subject  was  unable  to  void  in  the  zero- 
gravity  state  but  was  able  to  in  straight  and  level 
flight.    Four  subjects  were  unsuccessful  in  either 
situation.    A  majority  (58  percent)  of  the  subjects 
noted  a  slight  to  marked  decrease  in  urinary  urgency 
when  exposed  to  weightlessness.    This  may  have  been 
due  to  psychologic  factors  such  as  anxiety,  apprehen- 
sion, or  diversion  of  attention  induced  by  a  new  and 
exciting  environment  which  completely  nullified  the 
vesical  contractions.    However,   there  should  be  an- 
other explanation  since  the  majority  of  these  subjects 
were  experienced  in  jet  flying.    The  consideration  is 
offered  that  the  floor  of  the  urinary  bladder  may  be 
the  primary  sensory  zone  for  the  sensation  of  bladder 
fullness.    Scheduling  of  body  waste  elimination  should 
be  incorporated  into  the  crewman's  standard  operating 
procedures  and  check  list. 


Pharmacology  and  Toxicology 


[Army]  Chemical  Corps,  Fort  Detrlck,  Md. 
SHELLFISH  POISONS    I.    THE  ISOLATION,    PURI- 
FICATION AND  CHARACTERIZATION  OF  CLAM 
AND  MUSSEL  POISONS,  by  Edward  J.  Schantz. 
James  D.  Mold  and  others.    Feb  56,  89p.  64  refs. 
Special  rept.   250. 
Order  from  LC  mlM-  80.  ph$13.  80  PB  145  218 

The  objective  erf  the  work  was  to  isolate  the  highly 
toxic  shellfish  poisons  in  pure  form,  determine  their 
chemical  structure,  and  use  this  information  as  a 
starting  point  for  the  synthesis  and  development  of 
new  CW  or  BW  agents.    Volume  (I)  covers  the  back- 
ground and  history  of  the  project  and  details  on  the 
purification  procedure,  evidence  for  purity,  and 
chemical  and  physical  properties. 


[Army]  Chemical  Corps.  Fort  Detrick.  Md, 
SHELLFISH  POISONS.    II.    STUDIES  ON  THE 
CHEMICAL  STRUCTURE  OF  CLAM  AND  MUSSEL 
POISONS,  by  James  D.  Mold,  William  L.  Howard  and 
others.    Apr  56.   229p.    140  refs.    Special  rept.  250. 
Order  from  LC  mi$9.  90,  ph$34.  80  PB  145  219 


Volume  II,  contains  detailed  data  on  preparation  of 
functional  group  derivatives  erf  the  poison,  oxidation 
of  the  poison  with  periodate,  permanganate,  hydrogen 
peroxide,  and  several  other  oxidizing  agents;  oxida- 
tion in  dilute  aqueous  alkali  and  at  high  pH;  and  acid 
hydrolysis  of  the  poison.    The  concluding  sections 
cover  preparation  of  model  compounds  for  use  in  the 
determination  of  the  poison  structure  and  an  evalua- 
tion of  degradative  studies  on  the  poison  in  terms  of 
probable  structure.    (See  also  PB  145  218) 


[Army  Chemical  Warfare]  Labs. ,  Army  Chemical 

Center,  Md. 
THE  ACUTE  INHALATION  TOXICITY  OF  THE 
THERMAL  DECOMPOSITION  PRODUCTS  OF  SEV- 
ERAL SYNTHETIC  LUBRICATING  OILS,  by  Leo 
Feinsilver,  John  L.  Ferrari  and  others.  Apr  55,  ISp. 
10  refs.  Medical  Labs.   Research  Rept.  no.   357. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  202 

Rats,  cats,  and  dogs  were  exposed  for  4  hours  to  the 
fogs  resulting  from  momentarily  heating  sprays  of 
several  synthetic  lubricating  oils  to  temperatures  at 
400^  and  700OF.    The  following  oils  were  tested: 
bi8(2-ethylhexyl)  sebacate,  a  formulated  bi8(2-ethyl- 
hexyl)  sebacate,  bis(2-ethylhexyl)  azelate,  bis(2- ethyl 
hexyl)  adipate,  di-isoamyl  adipate,  and  diprc^ylene 
glycol  dipelargonate.    Every  oil  pyrolyzed  at  700*^  F. 
except  di-isoamyl  adipate  which  was  nontoxic,  pro- 
duced eye  and  respiratory  irritation  in  all  species; 
the  mortality  increased  with  increasing  rate  of  dis- 
persion of  the  oiL    On  the  other  hand,  oils  pyrolyzed 
at  400°  F.  produced  a  lew  incidence  of  mortality  and 
few  p>athological  changes  or  toxic  signs.  Quantitative 
determination  of  the  following  components  of  the  py- 
rolyzed oil  fog  were  made:  carbon  monoxide,  total 
aldehydes,  and  total  esters.  The  toxicity  of  the  py- 
rolysis  products  appeared  to  depend  upon  the  concen- 
tration of  aldehydes  and  not  on  the  other  two  con:q;)o- 
nents.  (Author) 


Colorado  U.  School  of  Medicine,  Denver. 
SEMI-ANNUAL  PROGRESS  REPORT,  by  Joseph  H. 
Holmes,  Maurice  Gaon,  and  Kurt  von  Kaulla.  Rept. 
for  Oct  58-Mar  59  on  Contract  DA  18-108-405-cml- 
264.  [1959]  32p.  8  refs  . 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  525 
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Aerospace  Medical  Lab. ,  Wright  Air  Development 

[Dlv.  ]  Wright- Patterson  AFB,  Ohio. 
MODIFICATION  OF  TECHNIQUES  FOR  DETER- 
MINING THE  UPTAKE  OF  IRON-59  IN  NEWLY 
FORMED  RED  BLOOD  CELLS,  by  Rodney  L. 
Preston  and  Arthur  P.   Raun.    Rept.  on  Physiology  of 
Flight.    Dec  59,   lOp.  4  refs.    WADC  Technical 
note  59-214. 
Order  from  OTS  $0.  50  PB  161  523 
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Data  are  presented  on  the  validity  of  a  simplified 
technique  for  measuring  thei  incorporation  of  radio- 
active iron-59  into  newly  fot-med  red  blood  cells  in 
the  rat  following  intraperitG^ieal  administration  of 
the  isotope.    The  method,  a$  described  herein,  should 
prove  useful  in  measuring  this  physiological  process 
under  experimental  conditions  where  erythropoiesis 
may  be  disturbed.    (Author) 


Western  Biological  Labs.  ,  Culver  City,  Calif. 
CHRONIC  EFFECTS  OF   LOW   LEVEL   RADIATION 
UPON  PROTEIN  AND  AMiHO  ACID  REQUIRE- 
MENTS,  by  B.  H.   Ershoff,  L\.   F.   Wells  and  others. 
Rept.  for  1  Aug  58-31  May  ^9  on  Health  Hazards  of 
Materials  and  Radiation,  Contract  AF  33(616)5873. 
Dec  59,  54p.   4  refs.   WADC 
Order  from  OTS  $1.50 


Technical  rept.   59-609. 
PB  161  501 


Immatvre  male  rats  were  f<d  highly  purified  diets 
containing  10,   15,  25,  or  45%  protein  in  the  form  of 
a  cystine-siqjplemented  casein  and  were  continuously 
exposed  for  periods  as  long,  as  20  weeks  to  gamma 
radiation  from  a  cesium- 13''  source  at  levels  of  0.  3, 
3.   30,  or  300  r  per  week.    Control  groups  were  fed 
the  same  diets  but  were  not  irradiated.   The  effects 
of  radiation  were  neither  diminished  nor  accentuated 
by  alterations  in  the  protein  content  of  the  diet.   Sub- 
stituting other  proteins  or  mixtures  of  amino  acids 
isonitrogenously  for  cystine- supplemented  casein  waj 
also  without  significant  effect  on  radiaaon  response. 
Oral  administration  of  AET  in  the  diet  or  by  forced 
feeding  just  prior  to  exposure  did  not  afford  protec- 
tion against  a  single  acute  dose  of  x-irradiation  in 
the  rat.    Incorporating  AET  in  the  diet  was  also  in- 
effective in  protecting  rats  icntinuously  adminis- 
tered gamma  radiation  for  8  weeks  at  a  level  of  300  r 
per  week.   Rats  continuously^  exposed  to  gamma  ra- 
diation exhibited  an  impaired  discrimination  learning 
performance  and  depressed  general  activity  at  levels 
well  below  the  minimum  doae,  required  for  detectable 
chemical  or  morphologic  eflects.  (Author) 
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Aeronautical  Research  Lat 
ment  Center,   Wright -Patt 
X-RAY  POWDER  PA  FTERNIS 
COMPOLTS'DS  WITH  N- 
DHOXYLAMINL,  by  Frank 
Moshier.    Rept.   on  Experi 
Materials  Research,    Sep  59 
Technical  rept.  59-533 
Order  from  OTS  $1.00 
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Studies  on  the  organic 
droxylamine  have  resulted  i 
twenty- eight  metallic  produ< 
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,   Wright  Air  Develop- 
son  AFB,  Ohio. 
AND  INDEX;  METAL 
BEN-^OYL-N-PHENYLHY- 
Chan  and  Ross  W. 
mlental  Techniques  for 
31p.    11  refs.    WADC 


PB  161  496 


N-benzoyl-N-phenylhy- 
1  the  preparation  of 
ts  with  this  compound. 


The  method  of  preparation  of  each  compound,  its 
ultimate  analysis,  formula,  melting  p>oint,  and 
cnaracteristic  color  are  given.    The  X-ray  diffraction 
powder  patterns  and  indexes  are  tabulated  for  ready 
reference  and  identification.    The  reagent  and  fifteen 
compounds  are  reported.    (Author) 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
A  PRODUCTION  CONTROL  METHOD  FOR  DETER- 
MINING THE  CHARCOAL  LOADING  OF  WET- 
PROCESS  GAS-AEROSOL  MATERIAL  CORE 
LAYERS  (E18),  by  Henry  Greenhouse.    Sep  59,  9p 
CWLR-2312. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  633 

A  production  control  method  has  been  devised  for  de- 
termining the  charcoal  loading  of  El 8  core  material 
which  is  composed  of  vinyon,   viscose,  glass  fibers, 
and  charcoal.    The  method  is  based  on  two  assump- 
tions: first,  that  the  i)ercentages  by  weight  of  viscose 
and  vinyon  in  the  sheet  are  equal;  secondly,  that  the 
percentage  oy  weight  of  glass  in  the  sheet  is  equal  to 
that  originally  placed  in  the  furnish.    An  acetone  ex- 
traction of  a  sample  will  give  the  percentage  of  vinyon. 
The  percentage  of  viscose  will  then  be  known  and  using 
the  percentage  of  glass  placed  in  the  furnish  the  char- 
coal percentage  may  be  calculated.    A  number  of 
trial  extractions  indicate  that  this  method  can  be 
applied  with  an  accuracy  of  about  2%.    (Author) 


Inorganic  Chemisfry 


James  Forrestal  Research  Center,  Princeton,  N.J. 
IONIC  DISORDER   DM  MANGANOUS  OXIDE,  by 
C.   Ernest  Birchenall.   Rept.  on  Contract 
AF  49(638)531   Dec  59,  8p.   4  refs.  Metallurgy  repL 
no.   21;  AFOSR-TR-60-62;  AD-232  393. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  668 

The  dissociation  pressure  curve  of  nonstoichiometric 
manganous  oxide  determined  by  Davies  and  Richard- 
son (Trans.   Farad.   Soc.  ^:604,   1959)  was  studied. 
An  alternative  interpretation  is  presented  which  is 
also  based  on  apjpreciable  intrinsic  disorder  inter- 
acting with  the  disorder  resulting  from  the  deviations 
from  stoichiometric  composition.    The  proposal  is 
made  that  the  dissociation  pressure  curve  can  be  cal- 
culated reasonably  well  over  the  whole  composition 
range  studied  without  activity  corrections  by  choosing 
appropriate  equilibrium  constant  for  the  reactions 
Mn2-^  Mn2+  ^.Mny"  and  2  Mn2"*-  + 1/2  O2  (g):;=^0=  + 


Mnv 


'■2Mn^ 


Uppsala  U.  (Sweden). 
ADDITION  COMPOUNDS  OF  PHOSPHINE  OXIDES, 
by  Ingvar  Lindqvist  and  Gerd  Olofsson.    Technical 
note  no.  4  on  Contract  AF  61(052)43.    17  July  59,   12p. 
17  refs.    AFOSR-TN-59-574;  AD-217  021. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  620 
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TTie  formation  of  addition  compounds  with  phosphine 
oxides  as  donor  molecules  has  been  studied.    New 
compounds  have  been  prepared.    The  weak  interaction 
between  HgCl2  and  PO(C6H5)3  has  been  revealed  by 
a  study  of  the  infrared  spectra  of  the  compounds 
HgClj  PO(C5H5)3  and  HgCl2-  PO(C6H5)3. 
Johns  Hopkins  U. ,  Baltimore,  Md. 
TOE  SPECTRA  OF   RARE  EARTH  IONS,  by 
G.  H.  Dieke.    Annual  rept.  no.    1  on  Contract  AF 
49(638)535.    31  Dec  59,  27p.    AFOSR-TN-60-43. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  687 

The  following  report  deals  with  the  free  ion  spectra 
of  dre  rare  earths.    This  report  also  summarizes  the 
work  for  the  whole  year  and  gives  in  addition  enough 
background  material  to  show  the  motivation  for  the 
work.   It  is  an  informal  interim  report  and  contains 
no  references. 


Organic  Chemisfry 


British  Cotton  Industry  Research  Association. 
POLYMERS  RELATED  TO  CELLULOSE.    Final      • 
technical  rept.  no.  2,   15  Oct  58-14  Oct  59,  on  Con- 
tract DA  91  ^591- EUC- 965.    Oct  59,  35p.   13  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  240 

In  extending  the  study  of  the  reactions  between  oxy- 
celiuloses  and  amino- compounds  special  considera- 
tion has  been  given  to  urea.    All  the  urea-treated 
products  show  a  greater  stability  to  laundering  than 
the  parent  oxycelluloses.    The  mechanism  of  the  reac- 
tion between  oxycelluloses  and  urea  is  discussed. 
Further  reactions  of  periodate  oxidized  methyl 
4:6-0-benzylidene-a-D-glucoside  (OMBG)  have  been 
investigated.    Several"crystalline  derivatives  of  the 
periodate  oxidation  products  of  methyl  4:6-0;p-chlo- 
robenzylidene-,   4:6-0-g-chlorobenzylidene-, "and 
4:6-0-o-bromobenzylidene-Q-p-glucoside  have  been 
prepared.    TTie  reaction  of  the~p-chloro- compound 
with  aniline  also  gives  a  cyclic  derivative  but  with 
cyclohexylamine  an  open  chain  derivative  is  formed. 


California  U. ,  Berkeley. 
MATRIX  ISOLATION  STUDIES:  POSSIBLE  INFRA- 
RED SPECTRA  OF  ISOMETRIC  FORMS  OF 
DIAZOMETHANE  AND  OF  METHYLENE,  CH2,  by 
Dolphus  E.  MiUigan  and  George  C.  PimenteL    Rept 
on  Contract  AF  49(638)1.   10  Sep  58,  20p.    27  ref f  . 
AFOSR-TN-58-818;  AD- 202  643. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  138  17u 

The  photolysis  of  diazomeihane  has  been  studied  by 
the  matrix  isolation  method.    Argon  and  nitrogen 
matrices  were  used  at  20"^.    There  is  distinct  infra- 
red spectral  evidence  that  unstable  species  have  been 
detected  spectroscopically:  the  production  of  stable 
produas  is  inhibited  until  diffusion  is  permitted  and 
a  red  glow  accompanies  diffusion.    Among  the  identi- 
fied products  produced  during  diffusion  are  ethylene, 
propylene,  methane,  aiKl  polyethylene.    The  data 
suggest  that  methylene  is  present  as  well  as  a  tauto- 
meric structure  of  diazomethane.    One  of  the  absorp- 
tions observed  at  1362  and  1114  cm'l  could  be  the 
bending  mode  of  CH2.    (Author) 


Florida  U. ,  Gainesville. 
A  STUDY  OF  POLYMERIZATION  BY  AN  ALTER- 
NATING INTRAMOLECULAR- INTERMOLECULAR 
CHAIN  PROPAGATION  MECHANISM,   by  George  B. 
Butler  and  Martin  D.  Bamett.    Final  rept.  for 
16  Sep  56-15  Sep  59  on  Contract  AF  18(603)116. 
[1959]  15p.   4  refs.    AFOSR-TR-59-146;  AD- 228  268. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  435 

The  peroxide- initiated  polymerization  of  diallyl-  and 
diallyldimethylammonium  bromide  has  given  saturated; 
linear,   soluble  polymers  containing  recurring  N- sub- 
stituted piperidinium  halide  units  alternating  along  the 
chain  with  methylene  groups.    The  structure  of  the 
polymers  was  confirmed  by  degradative  cleavage  of  the 
piperidinium  rings.   Acrylic  anhydride  has  been  poly- 
merized in  solution  to  afford  a  series  of  saturated, 
linear  polymers  whose  molecular  weights  ranged 
from  a  few  thousand  up  to  95,  000.    The  properties  of 
the  polymers  showed  that  polymerization  had  occurred 
by  an  intramolecular- intermolecular  mechanism  lead- 
ing to  a  polyf3(5)-methylene-glutaric  anhydride]  struc- 
ture.   The  poly[acrylic  acid]  obtained  by  hydrolysis  of 
a  polyfacrylic  anhydride]  was  shown  by  X-ray  diffrac- 
tion patterns  to  have  a  much  more  regular  structure 
than  normal  poly[acrylic  acid].    Polyfmethacrylic 
anhydride]  has  been  prepared  from  methacrylic  anhy- 
dride and  found  to  have  properties  similar  to 
poly[acrylic  anhydride].    The  methyl  allyl,  methyl 
2-butenyl,  and  methyl  3-butenyl  mixed  esters  of 
maleic  and  fumaric  acid  have  been  synthesized  and 
polymerized  in  bulk  to  afford  a  series  of  low  molecu- 
lar weight  polymers  containing  37-77%  residual  un- 
saturation.    This  indicated  that  the  approximate  per- 
cent cyclization  in  the  various  polymers  ranged  from 
23  to  63%.    Although  the  cyclic  portions  of  the  poly- 
mers were  composed  predominately  of  six-  and  seven- 
membered  lactone  rings,  the  infrared  spectra  of 
polyfmethyl  allyl  maJeate]  and  polyfmethyl  2-butenyl 
maleate]  also  showed  the  presence  of  five-membered 
lactone  rings.    Several  unsymmetrical  dienes  were 
prepared  and  subjected  to  free-radical  polymerization 
condi tion s .    (A uthor ) 


Maryland  U.  ,  College  Park. 
PREPARATION  AND  PROPERTIES  OF  SOME  POLY- 
PHENYLS,  by  G.  Forrest  Woods.    Rept.  on  New 
Synthetic  Methods,  Contract  AF  33(616)5063.    Sep  59, 
178p.   96  refs.    WADC  Technical  rept.  59-496. 
Order  from  OTS  $3.  00  PB  161  508 

Methods  of  synthesis  are  reported  for  the  introduction 
of  ortho,  meta,  and  para  linkages  in  an  order  as  may 
be  desired  in  the  polyphenyls  and  these  methods  have 
been  applied  to  synthesize  a  number  of  types  of  poly- 
phenyls.   Certain  physical  properties  of  these  sub- 
stances were  determined  such  as  melting  point,  in- 
frared spectra,  ultraviolet  spectra  and  behavior  in 
vapor  phase  chromatography.    A  listing  of  the  poly- 
phenyls, along  with  certain  of  their  physical  proper- 
ties, made  in  the  course  of  this  research  is  presented 
under  the  headings:  (1)  linear,  (2)  singly-branched  and 
(3)  doubly  branched.    Among  these  were  three  isomeric 
quinquephenyls  each  of  which  contained  an  ortho,  meta 
and  para  linkage  but  which  differed  in  the  order  of  the 
linkages.    For  these  three  substances  the  melting 
point  was  the  most  sensitive  while  the  ultraviolet  and 
infrared  spectra  and  behavior  toward  vapor  phase 
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chromatography  were  the  lekst  sensitive  d  the  four 
(>henomena  studied.    Tables  of  aryl  substituted 
cyclohexanones,   cyclohexenones,  and  cyclohexadienes 
and  bromopolyphenyls  which  were  obtained  as  inter- 
mediates in  the  synthesis  in  the  polypheny!  series 
are  included. 


Metcalf  Research  Lab. ,  ft^own  U. ,  Pi-ovidence, 

R.  I. 
LEAST  SQUARES  REFINEMENT  OF  CENTROSYM- 
METRIC  STRUCTURES  INCLUDING  ANISOTROPIC 
THERMAL  PARAMETERS  (I)  [AND]  A  FIRST 
REFINEMENT  OF  THE   STRUCTURE  OF  CUPRIC 
TROPOLONE  (n)  by  Walter  M.  Macintyre.    Technical 
repL.  no.  5  on  Contract  Nonr -562(04).   Jan  58,   19p. 
5  refs.    AD- 156  119. 
Order  from  LC  mi$2,  40,  ph$3.  30  PB  137  949 

I.  A  program  designed  for  tHe  IBM704  computer  is 
described.    It  carries  out  letst  squares  refinement 
of  crystal  structure  parmetars,  including  anisotropic 
temperature  parameters,  for  centrosymmetric 
crystals.    IL  New  measurements  of  the  intensities  of 
the  (hkO)  zone  of  reflections  from  cupric  tropolone 
have  been  made.   The  struaure  has  been  refined  by 
the  method  d  least  squares,  using  the  program  of  L 
in  this  zone.  The  results  indicate  that  in  cupric 
tropoUne  the  ring  is  irr^ular  and  slightly  puckered. 
(Author) 


Pennsylvania  State  U. ,  University  Park. 
CONDITIONS  FOR  STERE06PECIFIC  OLEFIN- 
MERCAPTAN  RADICAL  ADDITIONS,  by  Philip  S.  Skell 
and  Richard  G.  Allen.    Technical  rept.  on  Contract 
AF  49(638)48.    8  Feb  60,   4p,  8  refs.    AFOSR-TN- 
60-80. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  667 

Sterlc  control  of  mercaptan  addition  is  achieved  by  the 
rapid  reaction  at  the  diastereomerically  related 
3-methylthlo-2-butyl  radicals  with  hydrogen  bromide, 
a  reaction  which  is  more  rafid  than  the  isomerization 
d  the  radicals.  . 


Rochester  U. ,  N.  Y. 
THE  PHOTOLYSES  OF  2-P^TANONE  AND  2- 
PENTANONE-1,  1,  1,  3,  3,  -ds^  by  P.  Ausloos  and 
E.  Murad.    Rept.  on  Contra<Jt  AF  18(600)1528. 
25  Nov  58,   15p.    14  refs.    AFOSR-TN-58-529; 
AD- 158  343.  1 

Order  from  LC  ml$2.  40,  phks.  30  PB  138  144 


The  photolyses  have  been  investigated  at  long  wave- 
lengths at  maximum  intensity  of  3.  7x10^^ 
quanta/c.  c./sec.  and  at  short  wavelengths.    This 
investigation  was  carried  ou^  in  die  temperature 
range  25-830C. 


Texas  U.  [Austin], 
THERMAL  DECOMPOSITION  OF  BUTANE  II,  by 
James  Cunningham  and  R.  C.  Anderson.  Technical 
note  3  on  Contract  AF  18(603)142.  Aug  58,  29p. 
6  refs.  AFOSR-TN-58-761;  AD-201  860. 
Order  from  LC  mi$2.70,  ph|4.80  PB  137  539 


Experimental  studies  of  the  thermal  decomposition  of 
butane  have  been  extended  to  additional  temperatures 
and  to  a  wider  range  of  flow  velocities  .   The  effects  erf 
increased  surface,  and  of  added  oxygen  and  ethylene 
oxide  were  also  investigated.   (See  also  PB  133  293) 


Physical  Chemisfry 


Aerojet-General  Corp.,  Azusa,  Calif. 
APPUCATION  OF  SURFACE  DECOMPOSITION     • 
KINETICS  TO  DETONATION  OF  AMMONIUM 
NITRATE,  by  W.  H.  Andersen  and  R.  F.  Chaiken. 
Rept.  on  Contract  AF  18(603)74.  19  June  58,  13p. 
12  refs.  TN-26;  AFOSR-TN-58-617;  AD- 162  146. 
Order  from  LC  mi$2.40,  ph$3.30  PB  137  773 

Kinetic  rate  data  for  the  linear  surface  gasification 
(pyrolysis)  of  ammonium  nitrate  is  used  in  conjunction 
with  the  Eyring  grain-burning  theory  to  calculate  the 
detonation  reaction  time  for  ammonium  nitrate.  A 
new  grain-burning  mechanism  is  presented  which  re- 
sults in  a  reaction  time  for  detonating  ammonium 
nitrate  that  is  consistent  with  the  one  calculated  by 
means  of  the  nozzle  and  curved-front  diameter  theo- 
ries .  The  implications  of  the  new  model  with  respect 
to  low-velocity  detonations  in  mixtures  of  granular 
explosives  is  discussed.  (Author) 


Aerosciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
A  STUDY  OF  THE  INTERACTION  BETWEEN 
CARBON  AND  DISSOCIATED  GASES,   by  W.  G. 
Zinman.    Rept.  on  [Contract  AF  04(647)269]. 
5  Nov  59,   15p.  23  refs.    Technical  Information 
Series  R59SD457. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  183 

The  reaction  of  active  nitrogen  (atomic  nitrogen)  with 
carbon  at  800°C  was  studied.    The  consistent  failure 
to  obtain  measurable  amounts  erf  cyanogen  as  a  reac- 
tion product  showed  that  the  collision  efficiency  erf 
cyanogen  formation  was  less  than  lO"*.    On  the  other 
hand,  when  nitrogen  containing  30  ppm  erf  hydrogen 
was  activated,   significant  amounts  of  HCN  were  ob- 
tained.   These  results  indicate  that  atomic  hydrogen 
promotes  a  reaction  between  atomic  nitrogen  and 
carbon  on  at  least  cxie  out  of  every  thousand  colli- 
sions.   A  mechanism  accounting  for  these  results  is 
postulated.    (Author) 


Alabama  U. ,  University. 
CONDUCTANCE  OF  THE  HEXAFLUOCOMPLEXES 
OF  THE  FOURTH  GROUP,  by  E.  L.  Grove  and  Robert 
Schmitt.    Rept.  on  Contract  AF  18(600)1567. 
25  July  59,  58p.   15  refs.    AFOSR-TN- 59-616; 
AD-217  403. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  639 

The  purpose  of  this  research  was  to  investigate  the 
variation  of  equivalent  conductance  with  concentration 
for  eighteen  alkali -hexafluocomplex  solutions.    The 
electrolytes  used  were  the  potassium,  rubidium,  and 
cesium  hexafluocomplexes  formed  with  silicon, 
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germanium,  tin,  titanium,  zirconium  and  hafnium. 
During  the  progress  of  this  work  it  was  also  found 
necessary  to  measure  the  pH  of  all  the  solutions  in- 
vestigated, to  develop  methods  at  preparation  for 
some  of  the  compounds,  and  to  determine  accurately 
the  solubility  at  25^0  of  all  the  salts  prepared. 


Arkansas  U. ,  Fayettevllle. 
THE  INFLUENCE  OF  a»ECTRAL  RADIATIONS  ON 
SELECTED  SOLIDS  UNDER  BOMBARDMENT  BY 
ELECTRON  AND  ION  STREAMS^  by  Z.  V.  Harvalik. 
Final  rept.  for  10  Dec  54-9  Oct  56  on  Contract  DA 
44-009-eng-2439.    9  Oct  56.    23p.    15  refs. 
AD- 124  248. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  722 

A  report  is  made  of  the  attempt  to  duplicate  certain 
experiments  dealing  with  decomposition  of  explosives 
in  order  to  obtain  information  relative  to  a  theory  of 
interaction  phenomena.    The  behavior  erf  metas table 
substances  was  studied  under  the  exposure  erf  optical 
radiations  alone.    Lead  azide  was  employed  in  the 
investigations.   The  purity  criteria  of  the  substances 
were  investigated,  and  a  thermolysis  and  a  photolysis 
were  made  erf  lead  azlde.    A  hypothesis  on  the  spon- 
taneous detonation  of  lead  azide  was  tested.    Metal 
azide  emulsions  were  prcxluced  and  photographed.   A 
discussion  is  presented  of  the  theory  and  experiments 
undertaken  in  the  photolyses  of  crystalized  (PB 

137  723)  and  amorphorus  lead  azides. 


Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
A  KINETIC  STUDY  OF  THE  THERMAL  DECOM- 
POSITION OF  TETRAPHENYLSILANE,  TRIPHENYL- 
PHOSPHINE,  DIPHENYL  SULFIDE    DIPHENYL  SUL- 
FOXIDE, AND  DIPHENYL  SULFONE,  by  Arthur 
Levy  and  Charles  J.  Ambrose.  Rept.  for  1  May  57- 
30  Apr  59  on  Contract  AF  33(616)5217.  Oct  59,  41p. 
11  refs.   WADC  Technical  rept.   59-560. 
Order  from  OTS  $1.  25  PB  161  498 

TTie  gas  phase  decomposition  kinetics  of  diphenyl 
sulfoxide,  diphenyl  sulfone,  triphenylphosphine,  di- 
phenyl sulfide,  and  tetraphenylsilane  were  studied 
between  350°  and  650<K:.    The  compounds  increase  in 
stability  in  the  order  presented.   The  decompositions 
are  first  order  and  the  principal  decomposition  prod- 
ucts common  to  all  five  ce>mpounds  are  benzene  and 
high  nwlecular  weight  polymers.    Although  the  mech- 
anism for  the  formation  of  benzene  is  not  fully  es- 
tablished by  these  studies,  a  specific  relationship 
exists  between  the  number  of  benzene  nxjlecules 
formed  and  the  number  erf  phenyl  groiqjs  in  the  start- 
ing compound.    The  kinetics  suggest  a  molecular  re- 
arrangement mechanism,  although  a  free- radical 
mechanism  is  not  entirely  excluded. 


Cobb  Chemical  Lab. ,  U.  of  Virginia, 

Charlottesville. 
MOLECULAR  DIMENSION  AND  COMPLEX  FOR- 
MATION WITH  HYDROGEN  PHI  OXIDE,  by  Martin 
E.   Everhard  and  Paul  M.  Gross,  Jr.   Final  rept.  for 
16  Jan-31  Aug  59  on  Contract  DA  36-034-ORD-2831. 
1  Sep  59,  35p.  2  refs.   OOR  rept.  2295.  1-C. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  174 


Columbia  U. ,  New  York. 
PARAMAGNETIC  RESONANCE  ABSORPTION  SPEC- 
TROSCOPY, by  George  K.   Fraenkel.    Rept.  no. 
16  (Final)  1  Apr  55-30  Sep  59  on  Contract 
AF  18(600)1390.   [1959]  lip.  3  refs.  CU-16-[59]- 
1390-Chem.  ;  AFOSR-TR-59-201;  AD- 230  591. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  523 


CXj  Pont  de  Nemours,  E.  I. ,  and  Co. , 

Wilmington,  Del. 
THE  PURIFICATION  OF  HELIUM  GAS,  byE.  Field 
and  A.  J.   Wells.    Formal  rept.  on  Contract 
NOa(s)343.    14  July  43,  declassified.    36p. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  137  533 

The  work  covered  by  this  report  discloses  two 
methods  by  which  helium  gas  may  be  freed  erf  such 
impurities  as  nitrogen  and  oxygen  and  one  method  by 
which  it  may  be  freed  of  hydrogen. 


Guggenheim  Jet  Prc^ulsion  Center,  Calif.   Inst,  of 

Tech.  ,  Pasadenai 
THE  MATHEMATICAL  FORMULATION  OF  RADIA- 
TIVE TRANSFER   PROBLEMS  FOR  NON- UNIFORM 
GASES  IN  TERMS  OF  DERIVATIVES  OF  HEMI- 
SPHERICAL EMISSIVITIES,  by  A.  Thomson  and 
S.  S.  Penner.  Technical  rept.  no.  30  on  Contract 
Nonr- 220(03).  Feb  59,   17p.  4  refs. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  258 

A  method  is  described  for  the  formulation  of  radia- 
tive transfer  problems  involving  non- uniform  gases. 
Our  procedure  is  simpjler  to  use  than  the  conven- 
tional approach  which  has  been  described,  for  ex- 
ample, by  Chandrasekhar,  in  those  cases  in  which 
emissivity  con^ilations  are  available.  (Author) 


Indiana  U. ,  Bloomington. 
AN  EXPERIMENTAL  INVESTIGATION  ON  THE 
CHEMISTRY  AND  INTERCONVERSION  OF  BORON 
HYDRIDES,  by  Riley  Schaeffer.    Rept.  for  1  July  58- 
30  J'-ine  59  on  Contract  AF  33(616)5827.   July  59,  51p. 
25  refs.    WADC  Technical  note  59-258. 
Order  from  OTS  $1. 50  PB  161  479 

A  novel  method  for  preparing  diborane  by  radical 
catalyzed  reaction  of  trichloroborane  and  monosilane 
is  described.    Expjerimental  studies  of  various  steps 
in  the  thermal  conversion  of  diborane  to  pentaborane- 
11  are  described.   These  include  a  study  of  the 
isotope  effea  on  diborane  p>yrolysis,  reaction  d  a 
possible  triborane  with  diborane  and  isolation  of 
tetraborane-8  carbonyl  as  an  intermediate  in  tetra- 
borane  pyrolysis.   Physical  pre^>erties  d  tetraborane- 
8  carbonyl  including  vapor  pressures,   infrared  sp)ec- 
trum,  NMR  sp)ectrum  and  mass  sp>ectrum  are  re- 
pxjrted.    Reaction  d  bridge  labelled  decaborane  with 
acetonitrile  released  hydrogen  of  deuterium  content 
correspxxiding  closely  to  release  d  one  bridge  and 
one  non -bridge  (probably  5,  7,  8,  10)  proton.    Reaction 
of  bridge  labelled  decaborane  with  CH3MgI  pjroduced 
about  25%  CH3D.    Attack  at  the  top  of  the  molecule  is 
indicated.   A  new  amine  derivative  erf  a  borane  has 
been  obtained  by  treatment  of  (CH3)3NB3H7  with  hy- 
drogen chloride  and  diborane. 
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Johns  Hopkins  U.  ,  Baltimore,  Md. 
THE   EFFECT  OF  SUBSTITUTION  ON  THE  IONI- 
ZATION POTENTIALS  OF  FREE  RADICALS  AND 
MOLECULES.   L   A  NEW  SET  OF  CONSTANTS, 
THE  <5k  values,  by  Joyce  J.   Kaufman  and 
W.  S.  Koski.   Kept,  on  Contract  AF  18(600)1526. 
[I960]  27p.   43  refs.  AFOSR-TN-60-52;  AD-231  045. 
Order  from  LC  miJ2.  70,  phK  80  PB  145  686 

Several  new  applications  of  ionization  potentials  are 
presented. 


Lund  U.  (Sweden). 
EQUILIBRIUM  STUDIES  Olll  DISULFIDES  BY  USE  OF 
VAPOR  PHASE  CHROMATOGRAPHY,   by  C.  J.  Olander 
and  S.  Sunner.    Technical  note  no.    1  on  Contract 
AF  61(052)46.    1  June  59,  bi.   6  refs.    AFOSR-TN- 
59-731.  ^ 

Order  from  LC  mi$l 
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Some  general  aspects  are  gjven  on  the  use  of  vapor 
phase  chromatographic  technique  for  the  determination 
of  equilibrium  constants.    T^e  usefulness  has  been 
demonstrated  for  the  disprrix)rtionation  reaction  be- 
tween dimethyl  and  diethyl  disulfide.    (Author) 


Lund  U.   (Sweden).  ' 

EXPLORATORY  STUDIES  6n  THE  PHOTOLYSIS  OF 
DISULFIDES  IN  AN  ORGANIC  MATRIX  AT  770k, 
by  KJ  ell  Rosengren,   S.   Sunder  and  Dietrich  Timm,' 
Technical  note  no.  2  on  Contract  AF  61(052)46. 
1  Aug  59,   15p.  6  refs.   AFOBR-TN-59-572; 
AD-217  006;  AD-230  183.      | 
Order  from  LC  mi$2.  40,  pH$3.  30  PB  145  677 

In  an  exploratory  investigatijon  aiming  at  the  determi- 
natiofi  of  "bond  formation"  energies  by  measuring  the 
heat  effect  accompanying  th^  recombination  of  radi- 
cals trapped  in  an  organic  matrix  at  770K,  the  pho- 
tolysis of  disulfides  has  beeti  studied. 


Massachusetts  Inst,  of  Tedh. ,   Cambridge 
THE  CONFIGURATION  OF  JtHE  TRIIODIDE  GROUP 
IN  TETRAPHENYL  ARSONIUM  TRUODIDE, 
(C6H5)4Asl3,  by  R.  C.  L.  Slater.    Technical  rept. 
no.  2  on  Contract  AF  18(603)84.    26  Oct  58,   23p. 
24  refs.    AFOSR-TN-58-834I  AD-202  919. 
Order  from  LC  mi$2.  70,   phU.  80  PB  138  134 

Tetraphenyl  arsonium  triiodjde  crystallizes  with  the 
space  group  symmetry  P  2/nj.    There  are  two  formula 
weights  d  (C6H5)4Asl3  in  th^  unit  cell,  for  which  a 
-  15.34  ±.01A,    b  =  7.63±|.0lA,    c  =  10.  63iL  .  OlA 
and  p  -  93.  40.    A  trial  structure  was  deduced  from 
two  dimensional  Patterson  and  Fourier  series,  and 
refined  by  Fourier  difference  series.    The  triiodide 
ion  in  this  crystal  is  equiboniied.    The  bond  length 
is  2,901  .02a.     Triiodide  i()ns  measured  in  crystals 
having  cations  which  are  smill  compared  to 
(C6H5)4As'*"  have  non-equivajent  bond  lengths.    The 
small  differences  which  have  been  reported  in  the 


configuration  of  the  I3  ion  in  different  crystals  are 
discussed  with  reference  to  the  crystal  environments 
An  explanation  based  on  the  general  behavior  of  a 
simple  linear  triatomic  system  is  suggested.  (Author) 


Milan  U.  (Italy). 
RHENIUM  COORDINATION  COMPOUNDS,  by 
Lamberto  Malatesta.    Technical  (scientific)  note  no   2 
on  Contract  AF  61(052)83.    31  Oct  59,   16p.   5  refs 
AFOSR-TN-59-1081. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  675 

New  coordination  compounds  of  rhenium(I),  rhenium(II) 
and  rhenium(III)  with  halogens,  triphenylphosphine 
(PR3),  and  carbon  monoxide  are  described. 


Naval  Ordnance  Lab. ,    vVTiite  Oak,  Md. 
A  STUDY  OF  THE  POLYMERIZATION  OF  EPOXIDE 
POLYMERS  BY  ELECTRICAL  RESISTIVITY  TECH- 
NIQUES, by  R.  W.   V'arfield  and  M.  C.  Petree 
25  Apr  59,  20p.    25  refs.    NAVORD  rept.  6657; 
AD- 220  209. 
Order  from  LC  miJ2.  40,   ph$3.  30  PB  145  820 

Electrical  resistivity  measurements  made  isother- 
mally  during  polymerization  have  been  used  to  study 
the  bulk  polymerization  of  both  amine  and  acid  anhy- 
dride polymerized  epoxide  polymers.    Whenever 
possible  kinetic  data  have  been  calculated.    The  re- 
actions with  the  amines  proceed  at  a  much  greater 
rate  and  in  a  different  manner  than  when  the  polymeri- 
zation is  conducted  with  maleic  anhydride.    The  re- 
sults of  this  study  indicate  that  resistivity  measure- 
maits  are  sensitive  to  the  extent  of  polymerization 
and  can  be  used  to  follow  the  rate  of  polymerization. 
(Author)  (See  also  PB  145  822) 


Pblacoat,   Inc. ,  Blue  Ash,  Ohio. 
PHOTOTROPY,    A  LITERATURE  REVIEW,  by  Glenn 
H.  Brown.    Rept.  on  Health  Hazards  of  Materials  and 
Radiation,  Contract  AF  33(616)5469.    Dec  59    62p 
171  refs.    WADC  Technical  rept.   59-436 
Order  from  OTS  $1.  75  pb  161  519 

This  review  of  phototropic  phenomenon  literature  is 
limited  to  the  articles  referenced  in  Chemisches 
Zentralblatt  from  1880  to  1910  and  in  Chemical  Ab- 
stracts from  1907  to  1955.    Various  books  dealing 
with  photochemistry  are  also  reviewed.    (Autlior) 
(See  also  PB  161  433) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
THE  ADSORPTION  OF  POLYDIMETHYL  SILOXANES 
ON  SOLlDSj  by  Robert  Perkel  and  Robert  Ullman. 
Technical  rept.   no.   1  on  Contract  Nonr- 839(19). 
31  Jan  58,   4/p.    14  refs.   AD- 200  520. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  137  958 

A  comparison  was  made  of  the  adsorpfive  prcf)erties 
of  the  carbon  chain  polymers  with  a  siloxane  chain 
polymer,  where  the  polar  constituents  have  been 
transferred  to  the  backbone.    The  adsorbents  chosen 
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were  Fe  powder  prepared  from  iron  car  bony  1  and 
around  pyrex  glass.    The  Fe  powder  was  chosen  so 
that  a  comparison  could  be  made  between  polyvinyl 
acetate  and  polydimethylsiloxane.  IR  absorption 
spectra  were  used  to  analyze  solutions  for  polymers. 
1?^  rate  of  adsorption  was  studied  to  determine  the 
time  necessary  to  reach  equilibrium.    Equilibrium 
was  established  in  about  1  hr  with  Fe  and  in  about  2 
min  with  glass.    High  molecular  weight  polymer  ap- 
peared to  be  adsorbed  first  and  was  then  rapidly  re- 
replaced  by  smaller  molecules.  Isotherms  were  ob- 
tained with  constant  quantities  of  Fe  powder  while 
varyiflg  the  concentration  of  silicone  solution  in  ben- 
zene distilled  over  Na.    Water  had  an  inhibiting  effect 
on  the  adsorption.    The  adsorption  of  silicone  on 
glass  appeared  to  be  nxjre  sensitive  to  molecular 
weight  variation  than  adsorption  onto  Fe;  the  affinity 
decreased  for  each  surface  with  molecular  weight. 
Monomer ic  vs  polymeric  adsorption  was  compared 
by  studying  2  isotherms  of  a  linear  dimer  of  various 
concentration  on  Fe  and  glass.    A  plot  of  the  change 
in  concentration  as  initial  concentration  indicated 
that  if  any  adsorption  occurred  it  was  less  than  could 
be  detected  by  the  method  of  analysis  used.  Desorp- 
tion  studies  were  undertaken  with  glass  and  1         d 
benzene  and  heptane.    Considerable  desorption  oc- 
curred with  Fe  powder  but  attempts  to  desorb  from 
glass  by  using  benzene  and  heptane  were 
unsuccessful. 


Princeton  U.   fN.  J.  1  _ 

AN  APPROXIMATE  CALCULATION  OF  EQUILIB- 
RIUM CONDITIONS  BEHIND  SHOCK  WAVES  IN 
THE  NOBLE  GASES,  by  G.   B.   F.  Niblett  and  Anne 
Kenny.   Rept.  on  Contract  N6ori- 105(02).   Oct  57, 
I7p.  4  refs.   Technical  rept.   11-24;  AD- 144  571. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  137  702 

Graphs  are  presented  to  show  the  degree  of  ioniza- 
tion Q,  the  temperature  T2  and  the  density  ratio 
^.oZ/O  1  at  equilibrium  behind  a  shock  of  Mach  number 
M  in  the  noble  gases.    The  calculations  are  for  initial 
pressures  of  0.  1,   1.  0  and  5.  0  cms  of  mercury  and 
an  initial  temperature  of  2960K.    It  is  assumed  there 
is  no  heat  loss  and  no  electronic  excitation.   At  the 
two  highest  initial  pressures  the  results  for  helium, 
neon,  krypton  and  xenon  (dotted  lines)  have  been  ob- 
tained from  the  argon  results  by  an  approximate 
method. 


Princeton  U.  ,  N.  J. 
METAL  COMBUSTION  PROCESSES,  by  Irvin 
Classman.   Technical  rept.  on  Contract 
AF  18(600)1527.  Aug  59,  43p.  92  refs.  Aeronautical 
Engineering  Lab.   rept.  no.  473;  AFOSR-TN-59- 
1083;  AD- 228  566. 
Order  from  LC  mi$3.  30,  ph^-  80  PB  145  531 

Some  preliminary  conclusions  on  burning  character- 
istics of  the  light  metallic  elements  are  presented. 
These  conclusions  are  based  on  fundamental  physical 
considerations  and  not  on  experimental  results. 


Purdue  U. ,  Lafayette,  Ind. 
TOE  THERMODY>JAMIC  PROPERTIES  OF  TECH- 
NETIUM AND  RHENIUM  COMPOUNDS.  VIL  HEATS 
OF  FORMATION  OF  RHENIUM  TRICHLORIDE 
AND  RHENIUM  TRBROMIDE.   FREE  ENERGIES 
AND  ENTROPIES,  by  J.  P.  King  and  J.  W.  Cobble. 
Rept.  on  Contract  AF  18(600)1525.  Oct  59,  Up. 
19  refs.  AFOSR-TN-59-968. 
Order  from  LC  mi$2.  40,  ph$3.  30  PE  145  532 

The  heats  of  oxidation  of  ReCl3  (c)  and  ReB/3  (c)  by 
basic  hypochlorite  have  been  determined.   From 
these  data  the  heats  of  formation  at  250C,  have  been 
calculated  to  be:  ReCls  (c),  -63.  1  -hO.  8  kcal.  mole"  I 
andReBr3(c),   -39.  9  ;tO.  8  kcal.   mol^.    Free 
energy  and  entropy  estimates  are  also  given. 
(Author)   (See  also  PB  124  141) 


Research  Inst.  ,  Temple  U.  ,  Philadelphia,  Pa. 
AN  EXPERIMENTAL  DETERMINATION  OF  THE 
DENSITIES  OF  MOLTEN  METAL  FLUORIDES  IN 
THE  RANGE  OF   1600°  TO  2500OK,  by 
A.  D.   Kirshenbaum  and  J.  A.  Cahill.  Technical  note 
no    9  on  Study  of  Ultra  High  Temperature,  Contract 
.\r  18(600)1475.   30  Apr  59,  51p.   12  refs.  AFOSR- 
TN-59-844. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  363 

Using  a  graphite  crucible  and  a  tungsten  sinker,  the 
liquid  densities  (rf  the  alkaline  earths  and  two  rare 
earth  fluorides  were  determined  by  the  loss  in  weight 
of  an  immersed  sinker  method.    The  liquid  molar 
volumes  of  the  alkaline  earth  fluorides  exhibit  a 
linear  relationship  when  plotted  against  period  in  the 
Periodic  Table. 


Research  Inst. ,  Temple  U. ,  Philadelphia,  Pa. 
PREMIXED  FLAMES  OF  CYANOGEN  AND  THE 
ENDOTHERMIC  OXIDES  OF  NITROGEN  AND  THE 
PREMIXED,   PREHEATED  OXY-CYANOGEN  FLAME, 
by  Charles  S.  Stokes ,  Roben  P.  M.  Werner  and 
others  .  Technical  note  no.  7  on  Study  of  Ifltra  High 
Temperatures,  Contract  AF  18(600)1475.  2  Sep  58, 
27p.  16  refs.  AFOSR-TN-58-810;  AD-202  355. 
Order  from  LC  mi$2.70,  ph$4.80  PB  137  838 

The  combustion  of  cyanogen  with  the  oxides  of  nitro- 
gen, namely  N2O,  NO  and  NO2,  has  been  studied  and 
the  stoichiometry  of  the  nitric  oxide  cyanogen  flame 
experimentally  verified.  Theoretical  flame  tempera- 
tures of  the  reactions  between  cyanogen  and  the  oxides 
of  nitrogen  were  calculated.  BurnilH velocity  was 
measured  as  a  function  of  temperature  for  the  oxy- 
cyanogen  flame  and  as  a  function  of  concentration  for 
the  combustion  of  cyanogen  with  the  oxides  of  nitrogen. 
The  candlepower  of  the  oxy-cyanogen  flame  has  been 
measured  over  a  range  of  combustible  compositions . 
(Author) 


Research  Inst. ,  Temple  U. ,  Philadelphia,  Pa. 
STUDY  OF  ULTRA  HIGH  TEMPERATURES,  by 
A.  V.  Grosse,  comp.  by  C._§^Stokes.    Final  rept. 
for  1  May  55-30  Apr  59  on  Contract  AF  18(600)1475. 
30  Apr  59.   31p.   31  refs.    AFOSR-TR-59-168. 
Order  from  OTS  $1.  00  PB  161  460 
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Covers  such  topics  as:  The  production  of  high  tem- 
perature flames;  Systems  of  carbon,  nitrogen  and 
oxygen;  The  cyanogen -oxygen  flame  as  a  high  tem- 
perature tool;  Systems  using  fluorine;  The  fastest 
burning  flame  -  the  premixed  hydrogen -fluorine 
flame;  Systems  using  ozone;  Imaging  of  the  oxygen- 
aluminum  flame  and  its  use  9s  an  artificial  sun  fur- 
nace;  Two  phase  reactions  a^  high  temperatures; 
Combustion  d  beryllium  in  oxygen;  The  temperature 
of  the  zirconium-oxygen  flame;  An  experimental 
determination  of  the  densitief  of  molten  metal 
fluorides  in  the  range  of  160CP  to  2500^;  Preparation 
of  carbon- phosphorus  compounds. 


Rochester  U. ,  N.  Y. 
THE  FLUORESCENCE  OF  BlIACETYL  VAPOR,  by 
Julian  Helcklen.    Rept.   on  Contract  AF  18(600)1528 
12  Sep  58,   16p.    7  refs.    AFOBR  TN-58-846; 
AD- 203  336. 
Order  from  LC  mi$2.  40,  ph$8.  30  PB  138  246 

The  fluorescence  and  phosphotescence  of  biacetyl 
have  been  studied  at  40°  as  a  function  of  pressure 
and  mcident  wavelength  from  4358A  to  3020A.    A 
mechanism  is  proposed  which  explains  both  the  light 
emission  and  the  phaochemistry. 


Royal  Inst,  of  Tech.  (Swede*). 
APPLICATION  OF  A  LIQUID  DISTRIBUTION  METHOD 
pD  THE  STUDY  OF  THE  HYDROLYSIS  OF  AG^    by 
P.  J.  Antikainen  and  David  Dyrssen.    Technical  note 
no.  4  on  Contract  AF  61(052)162.    30  July  59    20d 
9  refs.    AFOSR-TN-59-664.  ^    y      >     ^^ 

Order  from  LC  ml$2.  40,  ph$3.  30  PB  145  612 

The  distribution  of  silver  at  2$OC  between  solutions  ot 
qulnoline  (Q)  in  benzene  and  3  M  Na(C104,  OH)  has 
been  studied  as  a  function  cf  [QJorg,  [OH"]  and  the 
silver  concentration. 


Royal  Inst,  of  Tech.  (Swedeij). 
STUDIES  ON  THE  HYDROLYSIS  OF  METAL  IONS. 
POTENTIOMETRIC  STUDY  CM  WE  ARGENTATE 
(0  COMPLEX  IN  ALKALINE  SOLUTION,  by 
P.  J.  Antikainen,  Sirkka  Hietanen.  and  Lars  Gunnar 
Sillen.   Technical  note  no.   3  on  Contract 
AF  61(052)162.  27  July  59.   17p.   9  refs.  AFOSR- 
TN-59-663.  ' 

Order  from  LC  mi$2.  40,  ph$3»  30  PB  145  613 

The  composition  of  the  argentate  (0  complex  formed 
in  alkaline  solutions  of  sUver  (>xide  has  been  studied 
by  emf  titrations  with  constant  ionic  medium)  (0  95 
*nd  12.  6  M  NaOH,  1.  15  and  IL  5  M  KOH)  using  Ag- 
Agl  electrodes.  It  is  concludecj  that  the  formula  of  the 
complex  is  AgCOH)^.    No  evidence  has  been  found  for 
the  presence  of  the  polynuclear  argentate  complexes 
proposed  by  some  previous  workers.    The  solubility 
product  d  AgjOCs)  in  3  M  Na(dl04)  at  25^0  was  de- 
termined as  log  Kgo  «log  [Ag*J  [QH-j  ^  -7.  42  ^0.02. 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
THE  HILL  REACTION  AS  A  MODEL  FOR  CHEMI- 
CAL CONVERSION  OF  SOLAR  ENERGY,   by 
Rudolph  J.  Marcus.    Technical  rept.  no.   15  on  Con- 
tract AF  18(603)07.    1  Dec  59.  9p.   6  refs.    AFOSR- 
TR-59-208. 
Order  from  OTS  $0.  50  PB  161  462 

The  possibility  of  storing  solar  energy  for  use  during 
dark  periods  by  decomposition  of  water  into  its  ele- 
ments was  explored  along  two  lines.    One  of  these 
consisted  of  taking  advantage  of  the  electron  transfer 
spectra  erf  inorganic  ions.    These  were  surveyed  and 
listed,  together  with  chemical  and  thermodynamic 
correlative  data.    The  other  method  consisted  of  a 
study  of  various  Hill  reaction  oxidants.    Two  new 
electron  acceptors,   00(0204)3^  and  Cr*^    ""»— 
found  to  be  active  in  the  Hill  reaction. 


were 


Stanford  Research  Inst. ,  Menlo  Park.  Calif. 
ION- MOLECULE  REACTIONS  IN  MASS  SPECTRO- 
METRIC  STUDIES  OF  ALKALI  HALIDE  SALTS,  by 
Thomas  A.  Milne.  Technical  note  na  5  on  Contract 
AF  49(638)89.  Dec  59.  6p.  8  refs.  SRI  Project  no. 
2024;  AFOSR-TN-59-1331;  AD-231  607. 
Order  from  LC  mi$l.  80.  ph|l.  80  PB  145  641  • 

An  experiment  was  made  to  demonstrate  directly  and 
sensitively  the  contribution  of  ion-molecule  reactions 
to  the  observed  intensities  of  M2CI*  under  the  experi- 
mental conditions  used.    A  double  orifice  cell  contain- 
ing pure  KCl  in  one  chamber  and  pure  NaCl  in  the 
other  was  used.    A  Bendix  time-of-flight  spectrom- 
eter with  a  2-channel  pulse  counter  and  electron  mul- 
tiplier was  utilized  to  detect  individual  ions  forn^d. 
Some  NaKCl*  was  found;  no  clear  evidence  was  noted 
of  an  icm-molecule  reaction  contribution  to  NaKClt 
An  estimation  was  made  that  if  ion- molecule  reac- 
tions were  the  sole  source  of  M2X  ♦.  the  ratio 
Na2Cl7NaKCl*  should  be  about  0.  5.  The  conclusion 
was  drawn  that  under  these  experimental  conditions 
ion- molecule  reactions  account  for  less  fhan  0.  15?,  of 
the  observed  M2X-^ 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
NEW  ELECTRON  ACCEPTORS  FOR  THE  HILL 
REACTION.    II:  CHROMIC  ION,  by  Rudolph  J.  Marcus. 
Technical  note  no.  3  (Rept.  no.  14)  on  Contract 
AF  18(603)7.    1  Dec  59,   lip.  6  refs.    AFOSR-TN- 
59-1321. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  671 

A  new  electron  acceptor  for  the  Hill  reaction,  chrcMiic 
ion.  has  been  found  on  the  basis  of  previous  work  on 
the  absorption  spectra  of  Hill  reaction  oxidants.    Be- 
cause of  its  low  solubility  at  physiological  pH,  this 
oxidant  must  be  used  in  conjunction  with  a  secondary 
oxidant  (Mn02),  an  excess  of  which  will  maintain  a 
constant,  but  small,  concentration  of  chromic  ion  by 
immediate  reojddation  of  the  reduction  product.    No 
reoxldation  appears  to  take  place  in  the  absence  of 
Mn02,  either  by  reduction  of  water  or  by  ultraviolet 
photooxidatlon  of  the  reduction  product.    (Author) 


Stanford  U..  Calif. 
THE  INFLUENCE  OF  EXCHANGE  INTERACTION 
ON  PARAMAGNETIC  RELAXATION  TIMES,  by 
J.  P.  Ck)lds  bo  rough.  M.  Mandel  and  G.  E.  Pake. 
Technical  note  no.  3  on  Contract  AF  18(603)131. 
Nov  59,  Up.  10  refs.  AFOSR-TN-59-1245. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  313 
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Technical  U. ,  Trondheim  (Norway). 
AN  ELECTRON  DIFFRACTION  OF  THE  MOLECU- 
LAR STRUCTURE  OF  ALLENE,  by  A.  Almenningen, 
0    Bastiansen.  and  M.  Tratteberg.    Technical  note 
on  Contrbct  AF  61(052)72.    31  Aug  59,   lOp.    8  refs. 
AFOSR-TN-59-704. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  611 

The  electron  diffraction  sector  method  was  used  to 
determine  the  structure  of  allene  vapor.    The  ob- 
served molecular  parameters  are  the  following:  C-H: 
1. 0816  A  (u  =  0. 0795  A),  C=C:  1. 3116  A  (u  = 
0.0390  A).  C1C3:  2.617  A  (u  =  0.0519  A)  and< 
H-C-C:  120.  80.    The  C1C3  distance  was  found  to  be 
shorter  than  twice  the  C=C  distance.    This  can  be 
explained  by  out-of-linearity  vibrations.    (Author) 


University  of  Southern  California,  Los  Angeles. 
PHOTOIONIZATION  INDUCED  ION- MOLECULE 
REACTIONS  IN  A  MASS  SPECTROMETER,  by 
Gilbert  R.  Cook,  J.  A.  R.  Samson  and  G.  L.  Weissler. 
Technical  rept.  on  Contract  AF  19(604)2049. 
1  June  59,  88p.  57  refs. 
Order  from  LC  mlH  80,  ph$13.  80  PB  145  185 

The  usual  method  of  ionizing  the  neutral  molecule  X 
is  by  electron  impact,  but  in  this  research,  X'^'has 
been  produced  by  photoionization  using  monoenergetic 
photons  from  a  grating  monochromator.    Photoioniza- 
tion has  been  found  to  possess  several  advantages 
over  efectron  impact  methods.    The  primary  aim  of 
this  research  was  to  look  for  the  occurrence  of  ion- 
molecule  reactions  and  to  determine  their  reaction 
rate  and  cross  section.    The  gases  studied  were  hy- 
drogen, methane,  and  a  one-to-one  mixture  of  hydro- 
gen and  nitrogen,  and  the  observed  product  ions  de- 
tected were  H3*.  CHs^  andN2H'^,  respectively.    Of 
secondary  interest  were  the  <»ppearance  potentials  of 
ions  and  the  dependence  of  ion  intensities  on  photon 
energy. 


Uppsala  U.  (Sweden). 
THE  TWO-ELECTRON  HOMOPOLAR  CHEMICAL 
BOND:  HYDROGEN,  by  Harrison  aull.    Technical 
note  no.   17  on  Contract  AF  61(514)1200,  continuation 
of  Contract  AF  49(638)318.    15  Sep  58,  45p.    46  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  328 

The  correlation  energy  of  the  hydrogen  molecule  is 
considered  as  related  to  the  He  atom  and  to  the  in- 
finitely separated  atoms,  and  it  is  shown  that  one  can 
obtain  a  consistent  qualitative  picture  of  the  electron- 
electron  interaction  in  the  molecular  bond  in  this  way. 
Previous  approximate  wave  functions  far  hydrogen 
are  analyzed  quantitatively  into  approximate  natural 
spin  orbital  functions  with  particular  attention  to  the 


corresponding  occupation  numbers.   The  analysis 
demons trates^l)  the  very  great  similarity  of  all  such 
trial  wave  functicms,  (2)  the  largely  molecular  orbital 
nature  of  the  wave  function,  (3)  the  great  similarity 
between  the  molecular  orbital  and  valence  bond  func- 
tions, and  (4)  the  necessity  for  allowing  for  angular 
correlation  of  the  electrons.    Finally  the  analysis 
shows  very  clearly  that  the  concepts  of  "covalent" 
and  "ionic"  "character",  at  least  as  applied  to  the 
two- electron  homopolar  chemical  bond,  have  no  real 
significance  and  should  be  abandoned.    (Author) 


Watertown  Arsenal  Labs.  ,  Mass. 
THERMAL  DECCMPOSITION  OF  HYDRAZINE,  by 
Arthur  Kant  and  William  J.  McMahon.  Oct  59.  8p. 
8  refs.  Technical  rept.  no.  WAL  TR  804/20; 
AD- 228  313 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  221 

The  thermal  decomposition  of  gaseous  hydrazine  is 
at  least  in  part  heterogeneous.    In  a  quartz  or  glass 
vessel  the  reaction  proceeds  according  to  the  equa- 
tion 3N2H4  =  4NH3-V-  N2.    A  study  of  the  isotopic  com- 
position of  molecular  nitrogen  from  the  thermal  de- 
composition of  hydrazine  enriched  in  H2N15-n14-H2 
shows  that  no  randomiauition  of  the  nitrogen  atoms 
during  the  reaction.    Lack  of  randomization  clearly 
signifies  that  the  N-N  bond  existing  in  nK)lecular  ni- 
trogen has  not  broken  during  the  process  of  decom- 
position.   Reaction  mechanisms  are  discussed  in  the 
light  of  this  result.    It  is  shown  that  free  radical 
mechanisms  are  either  Inconsistent  with  the  non- 
randomization  result  or  are  ruled  out  by  other  con- 
siderations.   Results  of  the  randomization  studies 
a^re  consistent  with  a  previous  proposal  that  the  de- 
composition of  hydrazine  occurs  through  a  surface 
adsorbed  activated  complex.  (Author) 


EARTH  SCIENCES 


Climafology  and  Meteorology 


Allied  Research  Associates,  Inc. ,  Boston,  Mass. 
THE  MOTION  AND  PREDICTABILITV^  OF  PRECIPI- 
TATION LINES,  by  Ronald  J.  Boucher  and  Raymond 
Wexler.    Scientific  rept.  no.  2  on  Contract 
AF  19(604)5204.    14  Oct  59,  39p.  6  refs.    AFCRC-TN- 
59-614. 
Order  from  LC  mi$3.  00,  phJ6.  30  PB  145  765 

Analysis  of  radar  film  data  from  New  England  and  the 
midwest  has  yielded  new  information  on  such  charac- 
teristics of  precipitation  lines  as  their  speed  and  its 
variability  and  the  relation  of  line  motiwi  to  upper 
winds,  the  direction  of  motion,  the  line  lifetimes  and 
the  regions  of  origin  and  decay.    The  mechanics  of 
line  motion  are  discussed  and  an  expression  derived 
taking  into  account  advection  and  development.    A 
series  of  objective  tests  on  the  line  predictability 
leads  to  a  suggested  technique  for  forecasting  the 
arrival  of  a  line  at  a  particular  point.   (Author) 
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Daniel  Guggenheim  Airship  Inst. ,   U.  of  Akron,  Ohio. 
STUDY  OF  NATURAL  WINI)  AND  COMPUTATION 
OF  THE  AUSTAUSCH  TURBULENCE  CONSTANT, 
by  P.  0.  Huss  and  D.  J.  Portman.    Technical  rept. 
no.   1  on  Contract  N6onr-276,  T.  O.   L    Jan  48,  88p. 
24  refs.    DGAI  Rept.   no.    149;  ATI-99  758. 
Order  from  LC  mi$4.  80,  ph|13.  80  PB  146  232 

i 
This  paper  contains  a  description  of  the  micromete- 
orological  station  set  up  by  the  Daniel  Guggenheim 
Airship  Institute.    The  purpose  of  the  investigation  is 
Co  obtain  simultaneous  meteorological  data  at  several 
levels  of  a  350  foot  tower  and  to  study  the  variation  of 
the  Austausch  Turbulence  Cctistant. 


Cctis 


Allied  Research  Associates^  Inc.  [Boston.  Mass.  ] 
METHODS  OF  PRESENTATION  OF  TIME-HEIGHT 
REFLECTIVITY  PROFILES,  by  Raymond  Wexler. 
Scientific  rept.  no.  3  on  Contract  AF  19(604)5204. 
Oct  59,  25p.   3  refs.  AFCRC'TN-59-615. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  256 

Two  methods  for  presenting  vertical  reflectivity  pro- 
files are  evaluated  for  possilile  participation  in 
Weather  System  433L.    Interpretations  of  the  physical 
processes  and  ir.dicatlon  of  trends  are  made  for  four 
cases.    A  code  for  teletype  tnansmission  of  the  data 
for  the  two  methods  is  presented.  (Author) 


Deutscher  Wetterdienst,  Offenbach  (West  Germany). 
MEDIUM- RANGE  FORECASTING  TECHNIQUES  FOR 
CENTRAL  EUROPE,  PART  U,  by  A.  Hofmann, 
H.  Diehl  and  others .  Final  r^jx.  on  Contract  AF 
61(514)954.  Sep  57,  48p.  15  ief s .  AFCRC-TR-58- 
AD-152  505. 
Order  from  LCVniSS. 30,  ph$t7.80 
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PB  137  523 


The  Medium  Range  Forecasting  Techniques  as  ap- 
plied in  Central  EurofK  is  divided  into  two  pans ,  the 
Extended  Range  Forecast  and  the  Sliding  Forecast. 
The  last  one  goes  towards  th0  Long  Range  Forecast 
as  a  montljly  or  seasonal  one*  The  extended  forecast 
as  demonstrated  in  this  papeij  is  a  combination  of  an 
extrapolation  method  with  a  statistical  method.  The 
method  of  extrapolation  uses  the  isopleths  of  surface 
pressure  and  pressure  changes  respectively  in  a 
system  of  longitude  and  time  for  constant  latitudes  . 
The  statistical  method  uses  niultiple  correlation 
tables  for  the  surface  pressure  changes  as  predict- 
ands  .   The  gliding  forecast  methods  are  mainly 
restricted  to  the  winter  seasor.   All  three  methods 
were  applied  to  the  winter  1956/57  and  the  forecasting 
area  of  Central  Europe .  43  sjatistical  relations  of 
49  were  successful  (88%).  Tlie  success  of  all  sliding 
forecasts  in  the  winter  1956/^7  as  a  combination  of 
all  three  methods  was  78%. 


Deutscher  Wetterdienst,  Frankfurt  (West  Germany). 
THE  ZONAL  WIND  COMPONENT  IN  THE 
ATLANTIC- EUROPEAN  SECTOR  AS  INFLUENCED 
BY  SHORT- SCALE  FLUCTUATIONS  IN  SOLAR 
ACTIVITY,   by  H.  Trenkle.    Scientific  rept.  no.  2  on 
Contract  AF  61(514)954C.    Jari  57,   14p.   20  refs. 
AFCRC-TN- 57-299;  AD- 117  192. 
Order  from  LC  mi$2.  40,  ph$:  .  30  PB  137  522 


After  an  introduction  to  pertinent  literature,  verifica- 
tion is  produced  on  the  basis  of  the  observation  period 
from  January  1,   1948  to  August  31     1956,  that  the 
i;onal  component  of  the  geostrophic  wind  in  500  milli- 
bars (Ugi2o)  ^"  ^^^  Atlantic- European  sector 
(60OW  -  60OE)  along  55^  exhibits  characteristic 
fluctuations  on  the  days  subsequent  to  isolated  maxi- 
mum sunspot  levels  that  were  preceded  by  a  vigorous 
rise  erf  relative  sunspot  numbers  (R)  of  ^  40  units. 
In  this  process  the  circulation  factors  on  the  refer- 
ence date  play  a  decisive  part.    (Author) 


Harvard  U. ,  Cambridge,  Mass. 
SERVICES  AIDING  THE  STUDY  AND  RECORDING 
OF  METEOROLOGICAL  PHENOMENA  IN  CORRE- 
LATION WITH  RADAR  REFLECTIVITY  PATTERNS 
OF  PRECIPITATION  AS  OBSERVED  AT  OR  ADJA- 
CENT TO  THE  BLUE  HILL  METEOROLOGICAL 
OBSERVATORY,  MILTON,  MASS.  ,  by  George  K. 
'nion^)son.  Rept.  no.  5  (Final)  on  Contract 
AF  19(604)4942.  31  Oct  59,   17p.  AFCRC-TR-59-400. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  145  561 


Imperial  Coll .  of  Science  and  Tech . ,  London 

(Gt.  Brit.) 
RESEARCH  ON  THE  PROPERTIES  OF  CLOUD 
SYSTEMS,  by  F.  H.  Ledlam  and  L.  I.  Miller.  Final 
rept.  on  Contract  AF  61(514)1292.  Mar  59,  88p. 
29  refs.  AFCRC-TR-59-286. 
Order  from  LC  mi$4.80,  ph$13.80  PB  145  104 

In  the  first  part  of  the  report  the  use  of  cloud  obser- 
vations in  modem  forecasting  practice  is  discussed. 
In  the  later  part  of  the  report  methods  of  forecasting 
the  occurrence  of  high  cloud  systems  are  briefly 
discussed. 


Laboratory  of  Climatology,  Centerton,  N.  J. 
SUMMARY  OF  CLIMATIC  OBSERVATIONS,    1956. 
by  C.  W.  Thornthwaite  and  J.  R.  Mather.    Technical 
rept.no.  4  on  Contract  Nonr- 1617(00).    1957,   112p. 
Publications  in  Climatology,  vol.   10,  no.  2; 
AD-218  119. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  138  183 

The  data  presented  in  this  report  continue  the  records 
originally  published  in  Interim  Reports  of  "Microme- 
teorology  of  the  Surface  Layer  of  the  Atmosphere,  " 
the  Johns  Hopkins  University,   Laboratory  of  Clima- 
tology, Seabrook,  New  Jersey,  January  2.   1948 
through  June  30.   1952.    The  text  of  the  report  includes 
only  that  information  considered  necessary  for  an 
understanding  of  the  data.    The  reader  is  referred  to 
earlier  reports  for  additional  information  regarding 
the  Instrumentation  and  techniques  employed. 


Little,  Arthur  D.  ,  Inc.  ,  Cambridge,  Mass. 
PRELIMINARY  ATTEMPTS  TO  INFLUENCE  CON- 
VECTTVE  ELECTRIFICATION   IN  CUMULUS 
CLOUDS  BY  THE  INTRODUCTION  OF  SPACE 
CHARGE  INTO  THE  LOWER  ATMOSPHERE; 
PAPER  PRESENTED  AT  CONFERENCE  ON  AT- 
MOSPHERIC ELECTRICITY,  WENTWORTH-BY- 
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THE-SEA,  N.  H.  ,  MAY  20-23,  1958,  by  Bernard 
Vonnegut  and  Charles  B.   Moore.   Rept.  on  Contract 
Nonr- 1684(00).  [1958]  29p.   13  refs. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  145  609 

If  electrification  of  cumulus  clouds  is  initiated  by  the 
fair-weather  space  charge  in  the  air  from  wHch  they 
develop,  it  should  be  possible  to  influence  their  elec- 
trification by  introducing  sufficient  amounts  of  elec- 
tric charge  into  the  lower  atmosphere.  In  preliminary 
experiments  carried  out  during  the  spring  and  sum- 
mer of  1957  at  Jacksboro,  Texas,  approxiniately  one 
milliampere  of  negative  electricity  was  released  from 
a  wire  7  km  long  and  10  m  above  the  ground.  The 
resultant  negative  space  charge  was  sufficient  to  re- 
verse the  fair-weather  electric  field  for  about  8  km 
downwind.    An  electric  field  meter  7  km  downwind 
showed  that  when  low  level  cumuli  growing  from  the 
charged  air  passed  overhead,  the  field  became  more 
strongly  anti-fair-weather.    These  observations  indi- 
cate that  the  negative  space  charge  was  carried  by 
i^rafts  into  the  cloud.  Because  of  lack  of  adequate 
instrumentation,  we  could  not  determine  the  effect  of 
Che  charged  air  on  the  subsequent  electrical  devel<^- 
ment  in  the  cloud.  (Author) 


Little,  Arthur  D. ,  Inc. ,  Cambridge,  Mass. 
RESULTS  OF  AN  EXPERIMENT  TO  DETERMINE 
INITIAL  PRECEDENCE  OF  ORGANIZED  ELEC- 
TRIFICATION AND  PRECIPITATION  IN  THUNDER- 
STORMS: PAPER  PRESENTED  AT  CONFERENCE 
ON  ATMOSPHERIC  ELECTRICITY,    WENTWORTH- 
BY- THE -SEA,    MAY  20-23,   1958,  by  C.  B.  Moore. 
Bernard  Vonnegut  and  Alexander  T.  Botka.    Rept.  on 
Contracts  Nonr- 1684(00)  and  AF  19(604)1920.    [1958] 
57p.  25  refs. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  608 

Observations  of  summer  thunderstorms  developing 
over  Mt.  Withington,  New  Mexico,  show  that  electri- 
fication begins  early  in  the  cloud's  development. 
Measurements  within  and  above  the  cloud  *ow  that 
electric  charge  accumulations  sinUlar  in  polarity  to 
those  of  the  mature  storm  begin  to  form  before  any 
echo  can  be  seen  with  an  X-band  radar  and  before  any 
electrical  perturbations  can  be  detected  on  the  moun- 
tain summit  beneath  the  cloud.    Measurements  of 
potential  gradient  were  made  within  the  cloud  with 
radiosondes  supported  on  tethered  balloons.    It  was 
found  that  the  gradient  within  the  cloud  was  far  larger 
than  that  outside  the  cloud  and  that  it  reached  values 
as  high  as  20  v  cm'  ^  before  the  appearance  of  the 
radar  echo.    Measurements  made  from  an  airplane 
flying  over  the  top  of  the  growing  cloud  showed  that 
here  the  fair-weather  potential  gradient  reversed  be- 
fore any  radar  echo  could  be  seen.    The  rapid  rise  of 
the  cloud  tops  and  the  tension  on  the  line  holding  the 
tethered  balloon  showed  that  the  development  of  the 
initial  electrical  activity  was  closely  related  to  con- 
vective  activity.    The  initial  radar  precipiution  echo 
within  the  cloud  was  frequently  in  the  form  of  a 
hollow,  inverted  cup  that  usually  filled  in  and  became 
completely  reflecting  in  a  few  minutes. 


Washington  U. ,  Seattle. 
ARCTIC  CIRCULATION  STUDIES,  by  Richard  J. 
Reed.  Final  rept.  on  Contract  AF  19(604)3063. 
Sep  59,  61p.  35  refs.  AFCRC-TR-59-284. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  255 

On  the  basis  of  a  number  of  synoptic  and  synoptical - 
climatological  studies  we  arrive  at  the  following  pic- 
ture of  the  arctic  circulation  in  summer.    A  second- 
ary baroclinic  zone,  distinct  from  the  polar  front, 
develops  along  the  northern  shores  of  Siberia, 
Alaska  and  Canada  in  summer.  Cyclones  which  origl 
nate  in  this  zone,  and  to  a  lesser  extent  in  the  polar 
frontal  zones  to  the  south,  frequently  invade  the  cen- 
tral Arctic.    The  stagnation  of  these  lows  near  the 
pole  leads  to  a  high  frequency  of  occurrence  of  IsW 
pressure  centers  and  a  weak  area  of  low  pressure  in 
the  mean.    There  is  no  evidence  for  the  (rften  as- 
sumed semipermanent  anticyclone  near  the  pole.  The 
disturbances  of  the  polar  region  in  summer  are 
Shown  to  be  similar  to  typical  middle  latitude  storm 
systems.    The  question  of  the  representativeness  of 
present  results,  which  were  based  entirely  on  data 
for  the  five  summers,  1952-1956.  is  considered,  an 
and  it  is  concluded  that  the  characteristics  of  the 
circulation  during  these  summers  were  not  signifi- 
cantly different  than  during  a  number  of  years,  dating 
back  to  1894,  for  which  expedition  data  were 
available. 


Frost  Science 


National  Research  Labs.  ,  Ottawa  (Canada). 
ON  THE  TRANSFER  OF  HEAT  FROM  A  RIVER 
TO  AN  ICE  SHEET,  by  W.  D.  Baines.  Oct  59,   19p. 
5  refs.  Mechanical  engineering  rept.  MH-93. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  538 


Naval  Research  Lab. ,  Washington,  D.  C 
THE  ADHESION  OF  ICE  TO  LUBRICATED  SUR- 
FACES, by  H.  R.  Baker,  W.  D.  Bascom,  and  C.  R. 
Singleterry.    Interim  rept.  9  Feb  60,   17p.   13  refs. 
NRL  rept.  5429. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  143  939 

Tlie  adhesion  of  ice  to  lubricated  steel  has  been  shown 
to  vary  over  a  wide  range  dep)ending  upon  the  polar 
organic  additive  present  in  the  lubricating  oil.    The 
adhesion  is  least  for  systems  showing  contact  angles 
of  170°  or  greater  measured  through  water  drops  on 
steel  submerged  in  the  oil  solutions.    The  extremely 
low  adhesions  observed  in  such  systems  arise  because 
water  does  not  readily  displace  the  final  thin  film  of 
bulk  oil  from  the  metal  surface  to  establish  true 
water/solid  contact.  High  water  contact  angles  are 
associated  with  strong  adsorption  of  the  polar  additive 
at  the  oil/metal  interface  and  with  relatively  low  ad- 
sorption at  the  oil /water  interface.    The  surface 
properties  and  viscosity  of  the  oil  itself  may  affect 
the  rate  at  which  oil  displacement  occurs  and  thereby 
alter  ice  adhesion  under  field  conditions.   Adhesion  dl 
ice  to  lubricated  Teflon  surfaces  varies  with  contact 
angle  in  the  same  way  as  that  on  steel.    This  supports 
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the  conclusion  that  effective  additives  adsorb  on  the 
steel  to  form  a  low  energy  surface.    The  contact  angle 
phenomena  observed  bear  also  on  emuistflcatlon 
behavior  and  the  performance  d  water-filtration 
equipment  for  aircraft  fuel|.    (Author) 


Washington  U. ,  Seattle. 
ON  THE  CRY^AL  FABRICS  AND  MORPHOLCWY 
OF  ARCTIC  SEA  ICE,  by  Walter  Schwarzacher. 
Preliminary  rape.    Technical  rept.  no.  1  on  Drifting 
Station  Alpha,  Contract  Noar -477(23).    [1959]   6p. 
Order  from  LC  mi$l.  80,  pfc$i.  80  PB  145  390 

Direct  observations  show  that  every  year  sea-Ice  is 
formed  by  freezing  on  the  underside  of  the  floes  from 
December  to  June  whereas  (Juring  summer  melting 
removes  some  of  the  old  ic*  from  the  surface  erf  the 
floe. 


Geodelsy 


Army  Enginee-  Waterways  Experiment  Station. 

Vicksburg,  Miss. 
HANDBOOK:  A  TECHNIQUE  FOR  PREPARING 
DESERT  TERRAIN  ANALOGS,  by  J.  R.  Van  LopiJc 
and  C.  R.  Kolb.    May  59,   18#p.  23  refs.    Technical 
rept.   no.   3-506;  AD- 217  634. 

Available  for  $3.  00  from  US  Army  Engineer  Water- 
ways Experiment  Station,  Vjcksburg,  Miss.    When 
supply  is  exhausted,  order  from  LC  as  PB  146  038 
mi$8.  40,  ph$28.  80 


hii 


A  technique  is  described  whereby  desert  areas  se- 
lected for  terrain  comparison  are  mapped  In  terms  a. 
general  terrain  factors,  geometry  factors,  ground 
factors,  and  vegetation.    Terrain-factor  data  are 
synthesized  to  establish  varying  degrees  erf  analogy  of 
particular  desert  areas  with  portions  of  any  selected 
base  area.    This  synthesis  includes  compilation  at 
geometry,  ground,  and  vegetation  analog  maps-- 
through  combination  d  their  component  terrain - 
factor  maps.    A  composite  analog  map  is  prepared  by 
superimposing  geometry,  ground,  and  vegetation 
analog  maps  and  stratifying  the  resulting  combina- 
tions.   Highly  analogous  desert  tracts  exhibit,  or 
closely  approximate,  combinations  of  terrain -factor 
mapping  units  found  in  the  base  area,  and  the  degree 
erf  analogy  decreases  directly  as  the  similarity  to 
such  combinations  decreases.    Small  areas  mapped  at 
large  scales  can  be  compared  with  areally  similar 
tracts  or  with  larger  regions  mapped  at  smaller 
scales.    (Author)  ' 


Ballistic  Research  Labs. .  Aberdeen  ProvlnB 
Ground,  Md. 

A  GpjERAL  ANALYTICAL  SOLUTION  TO  THE 
raOBLEM  OF  PHOTOGRAMMETRY,  by  Hellmut  H 
SchmM    July  59,  83p.    17  ref|.    Repi.  no.  1065 
Order  from  LC  mlH  80,  ph|l3.  80  PB  145  274 

An  analytical  treatmea  at  the  general  problem  of 
photoprammetry  is  developed  which  only  lequires 
that  object  point,  center  of  project! or  and  corre- 


sponding image  point  are  colUnear  for  any  one  ray 
p-esent  in  a  specific  photogrammetric  measuring 
procedure.    The  corresponding  formulas,  expressing 
the  geometrical  relation  existing  between  the  spatial 
coordinates  <rf  the  object,  the  plate  coordinates  of  the 
corresponding  image  and  the  elements  of  orientation 
are  the  bases  for  a  rigorous  least  squares  adjustment, 
whereby  both  the  image-coordinates  measured  on  a 
comparator,  and  the  given  control  data  may  be  con- 
sidered as  erroneous.    Tlie  corresponding  system  at 
normal  equations,  which  is  shown  to  be  typical  for 
any  photogrammetric  measuring  problem  is  used  to 
form  a  system  at  reduced  normal  equations    the 
unknowns  of  which  are  either  the  elements  of  orienta- 
tion or  the  spatial  coordinates  of  the  model.    The 
application  of  matrix  calculus  na  only  simplifies  the 
presentation  but  reduces  the  "bookkeeping  effort" 
while  establishing  the  corresponding  program  fcr' 
electronic  computers,    a  special  chapter  deals  with 
the  problem  of  incorporating  additional  geometric 
conditions  as  they  may  exist  between  any  one  or  all  (rf 
the  unknowns  of  the  solution. 


Pennsylvania  U . ,  Philadelphia . 
THE  D-UNE  METHOD,  by  Lester  E.  Kllmm.  Rept 
for  1  Dec  56-1  Dec  57  on  Contract  Nonr- 551(01). 
1  Dec  57.  5p,  Annex  to  Summary  of  Scientific  Results, 
PB  1 38  077 . 

Order  from  LC  mi$1.80,  ph$1.80  PB  138  122 

The  object  was  to  enclose  within  an  objectively-de- 

l!f  ""'A^.  ^"""^""^  °"  ^  ""^P  ^^^  P°'"f«  of  a  dispersant 
lying  D  distance  or  less  from  one  or  more  other 

points  of  the  same  dispersant.  (See  also  PB  138  077) 


Vision  Research  Labs. ,  U.  of  Michigan,  Ann  Arbor 
THE  CONSTRUCTION  OF  A  MODEL  TERRAIN 
SIMULATOR  AT  A  SCALE  OF   1:108.   by  Gilbert  B. 
Lee.    Rept.  on  Project  Michigan,  Contract  DA  36-039- 
sc-52654.    Mar  59.  37p.   14  refs.    Rept.  no.  2144- 
342-T;  AD-213  985. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  145  374 

Steps  used  in  the  construction  of  a  terrain  model, 
scale  1  inch  equals  9  feet,  are  described  and  illus- 
trated.   Sk>p  and  equipment  preparations  and  tech- 
nical references  used  in  the  completion  erf  a  20  x  20 
foot  indoor  model  are  included  to  show  the  set-up  that 
produced  a  model  which  is  currently  being  used  in 
studies  of  visual  surveillance  capabilities.    A  new 
method  of  forming  the  mapped  contour  detail  to  its 
original  shape  and  size,  with  scale  reduced,  has  been 
developed  which  should  contribute  to  a  more  extensive 
use  of  three-dimensional  terrain  scale  models  in 
future  visual  surveillance  research.    (Author) 
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Geology 


Air  Force  Cambridge  Research  Center,  Bedford, 
Mass. 

PROCEEDINGS  OF  THE  ANNUAL  ARCTIC  PLAN- 
NING SESSION  [NQ    2]  OCTOBER  1959.  by  Vivian  C. 
Bushnell.    Dec  59.  180p.  27  refs.    GRD  Research 
Notes  no.  29;  AFCRC-TN-59-661. 
Order  from  OTS  $3.  00  PB  161  521 


Results  of  field  investigations  and  laboratory  studies 
associated  with  the  Arctic  Terrain  Research  Program 
of  the  Terrestrial  Sciences  Laboratory  are  given.   The 
papers  included  are  those  presented  at  the  Second 
Annual  Arctic  Planning  Session  sponsored  by  the 
Terrestrial  Sciences  Laboratory.    Reports  include  re- 
search accomplished  in  the  Arctic  Ocean,  studies  of 
Ice-free  land,  studies  of  the  Ellesmere  Ice  Shelf,  in- 
vestigations of  Arctic  Lakes,  research  into  the  physi- 
cal and  engineering  properties  of  ice.  and  related 
topics.   (Author)  (See  also  PB  151  839) 


Lament  Geological  Observatory,  Palisades.  N.  Y. 
THE  LONG  TERM  RECORDER,  by  G.  R.  Hamilton 
and  R.  F.  McAllister.  Technical  rept.  no  5  on  Con- 
tract Nonr- 266(37).  Jan  59.  26p.  CU-59-2-Nonr- 

266(37). 

Order  from  LC  mi$2.70,  ph$4.  80  PB  145  589 

A  small  battery  operated  microfilm  recorder  for 
geophysical  signals  with  periods  longer  than  one 
second  is  described.  It  is  capable  of  operating  for 
periods  of  a  month  or  more  without  attention.  En- 
largements of  typical  records  and  construction  blue- 
prints are  included.  (Author) 


Mineralogy 


[Washington  U. ,  St.  Louis,  Mo.  ] 
RESEARCH  RELATED  TO  THE  FORMATION  AND 
GROWTH  OF  PEGMATITE  MINERALS,  by 
A  F.  Frederickson  and  Joseph  E.  Cox,  Jr.  Siqjple- 
ment  to  Final  rept.  for  15  Apr  51-15  Apr  53  on  Con- 
tract DA  36-039-8C-5513.  [1953]  6p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  193- S 

Field  and  laboratory  studies  show  that  certain  ions 
have  through  solid  rocks.    A  tentative  outline  <rf  the 
mechanism  of  transport  and  physical  state  of  the 
moving  ions  is  offered.  (See  also  PB  138  193) 


Washington  U.  ,  St.   Louis,  Mo. 
RESEARCH  RELATED  TO  THE  FORMATION  AND 
GROWTH  OF  PEGMATITE  MINERALS,  by 
A.  F.  Frederickson  and  Joseph  E.  Cox.  Jr.   Final 
rept.  for  15  Apr  51-15  Apr  53  on  Contract  DA  36- 
039-8C-5513.  [19531  29p.  9  refs. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  193 

The  object  of  this  research  is  to  obtain  an  insight 
into  the  mechanism  of  crystal  growth,  and  to  synthe- 
size certain  pegmatite  minerals. 


Washington  U . ,  St.  Louis,  Mo. 
RESEARCH  RELATED  TO  THE  FORMATION  AND 
GROWTH  OF  PEGAMITE  MINERALS,  by 
A.  F.  Frederickson.   Final  rept.  for  16  Apr  53- 
15  Apr  54  on  Contract  DA  36-039-sc-42650.  [1954] 
I37p.  20  refs. 
Order  from  LC  mi$6.90,  ph$21.30  PB  138  195 


Composition  and  physical  state  of  some  of  the  compo- 
ents  erf  the  solutions  from  which  certain  mica  and 
other  crystals  have  grown  in  nature  is  described.  In 
rocks  from  Krager^  Norway  large  mica  (biotite) 
crystals  grew  in  the  presence  of  CO^-  and  chlorine- 
rich  waters  while  the  rocks  were  in  The  solid  state: 
the  micas  did  not  grow  from  a  melt.   A  technique  for 
growing  or  "filming"  large  sheets  of  a  layer  lattice  or 
mica-like  mineral  has  been  developed. 
(See  also  PB  138  194) 


[Washington  U . ,  St  Louis ,  Mo.] 
RESEARCH  RELATED  TO  THE  FORMATION  AND 
GROWTH  PEGMATITE  MINERALS,  by 
A.  F.  Frederickson,  Joseph  E.  Cox,  Jr.  and  Paul 
Yen-hsiung  Feng,  Quarterly  progress  rept.  no.  2, 
15  July- 15  Oct  53.  on  Contract  DA  36-039- sc-42650. 
[1953]  28p.  1  ref. 
Order  from  LC  m42.70,  ph$4.80  PB  138  192 

Anorthite  has  a  lower  "solubility"  in  pure  water  at 
elevated  temperatures  and  pressures  than  either 
quartz  or  albite.   Foreign  constituents  such  as  metal 
oxides  or  hydroxides  have  a  marked  depressing  effect 
on  anorthite  "solubilit/' .  The  "solubility"  curves 
have  a  very  interesting  S-shape  indicating  that  some 
new  phase  or  state  of  aggregation  must  prevail  be- 
tween 250  and  325°C.  Construction  of  a  new  electro- 
dialysis  apparatus  is  reported.  (See  also  PB  138  193) 


[Washington  U..  St.  Louis.  Mo.] 
RESEARCH  RELATED  TO  THE  FORMATION  AND 
GROWTH  OF  PEGAMITE  MINERALS,  by 
A.  F.  Frederickson,  Joseph  E,  Cox,  Jr.  and  others. 
Quarterly  progress  rept.  no.  3,  16  Oct  53-15  Jan  54 
on  Contract  DA  36-039-sc-42650.  [1954]  45p.  7  refs, 
OrderfromLC  mi$3.30,  ph$7.80  PB  138  194 

Optical  data  on  a  portion  of  the  Krager^  (Norway) 
rocks  which  furnished  sodium  for  some  of  the  large 
pegmatites  in  the  region.   Silicate  films  can  be  made 
in  a  very  short  period  of  time;  uniform  in  size, 
thickness,  and  semitransparent,  on  a  continuous 
basis,  in  any  thickness  desired,  as  single  sheets  or 
laminated  films  .  (See  also  PB  138  192) 


Oceanography 


Lannont  Geological  Observatory,  Palisades,  N.  Y. 
HYDROPHONE  LOCATION,  by  Carl  Hartdegen. 
Technical  rept.  no.   13  on  Contract  N6onr-27124. 
Feb  59.  47p.   10  refs.  CU-23-59-N6onr  27124-GeoL 
Order  from  LC  ml$3.  30,  ph$7.  80  PB  145  252 

Two  methods  of  locating  a  bottom  hydrophone  in  deep 
water  off  Bermuda  by  underwater  acoustic  methods 
are  described.    The  first  method  utilized  an  explosive 
ranging  technique,  the  second  method  utilized  a  pre- 
cision echo  sounder  to  locate  positions  with  equal 
travel  times  to  the  hydrophone.    Hydrophone  position 
accuracies  obtained  were  15-20  feet  for  a  location  in 
456  fathoms  (2736  feet)  of  water.    This  position  ac- 
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curacy  was  limited  by  the  Accuracy  with  which  the 
surface  sound  source  could  be  located  rather  than  by 
underwater  acoustics.  (Author) 


Washington  U. ,  Seattle. 
A  MODIFICATION  OF  THt  WENNER- SMITH - 
SOLTLE  SALINITY  BRIDGE  FOR  THE  DETERMl- 
NA  nON  OF  SALINITY  IN  SEA  WATER,  by 
Robert  G.  Paquette.    Supplement  to  Technical  rept. 
no.  61  on  Contract  Nonr-477(10).    Feb  59,  6p.    1  ref. 
Reference  59-2,   Supplemerit  no.   1. 
Order  from  LC  mi$l.  80,  p»i$l.  80         "  PB  145  590 

Since  Technical  Report  No.  61  (PB  140  874)  was 
issued  in  August  1958,  a  ni^ber  at  improvements 
have  been  made  in  design  d  the  salinity  bridge.    One 
significant  abnormal  behavipr  has  been  found  occur- 
ring during  cell  filling,  and  a  few  errata  have  been 
found  in  the  report;  therefore,  it  seems  desirable  to 
issue  this  supplement  which  contains:    1.  Errata, 
2.  Notes  on  design  and  behivior  of  the  salinity  bridge. 


Ph)<$ics  of  the  Atmosphere 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
MEASUREMENTS  OF  FLUX  OF  SMALL  EXTRA- 
TERRESTRIAL PARTICLES,  by  Herbert  A.  Cohen. 
Jan  60,   16p.   10  refs.   GRD  Research  notes  no.  28; 
AFCRC-TN- 59-647.  I 

Order  from  OTS  $0.  50  PB  161  520 

Through  use  of  wire  grids  ^d  highly  sensitive 
microphones,  direct  measurements  d  micrometeor- 
ite  influx  and  their  damaging  effects  have  been  made 
from  satellites  and  rockets,    TTiese  measurements 
indicate  that  10" 3  partlcles/(m2  sec)  is  the  order  erf 
magnitude  of  flux  into  the  Eftrth's  atmosphere  of 
extraterrestrial  particles  several  microns  in  size; 
they  also  indicate  shower  periods.   (Author) 


Institute  of  Mathematical  ^iences.   New  York  U. 

N.  Y. 

INTERPRETATION  OF  A  DYNAMICAL  APPROXI- 
MATION FOR  ISOTROPIC  tURBULENCE,  by 
Robert  H.   Kraichnan.    Reptj  on  Contract  Nonr- 
285(33).    Mar  59,   28p.    8  refs.    Research  Rept.  no. 
HSN-1. 
Order  from  LC  mi$2.  70,  pt\%4.  80  PB  145  799 

Recently  parts  of  a  theory  of  homogeneous  turbulence 
which  is  based  upon  a  new  kind  of  perturbation  method 
have  been  described.    This  method  leads  to  closed 
statistical  equations  for  the  velocity  covariance  upxjn 
makmg  a  dynamical  approximation  which  was  termed 
the  direct -interaction  approKimation.    The  present 
paper  gives  a  brief  review  of  this  theory  in  which  the 
basic  equations  will  be  interpreted  dynamically,  but 
not  derived.    In  contrast  to  ijie  previous  treatments, 
which  were  devoted  primarily  to  the  stationary,   iso- 
tropic case,  this  paper  is  concerned  with  freely  de- 
caying turbulence. 


Ionosphere  Research  Lab. ,  Pennsylvania  State  U. , 

University  Park. 
THE  FORMATION  OF   THE  D  REGION  OF  THE 
IONOSPHERE,   by  M.  Nicolet  and  A.  C.  Aikin.     Scien- 
tific rept.   no.    125  on  Ionospheric  Research,  Contract 
AF  19(604)4563  and  National  Science  Foundation 
Grant  G-5939.    1  Nov  59,  43p.  47  refs.    AFCRC-TN- 
60-213. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  623 

Radiations  of  solar  origin  penetrating  below  85  km  in 
the  terrestrial  atmosphere  are:  (1)  X-rays  of  A<10  A; 
(2)  Ljmian-alpha  and  (3)  Wave  lengths  greater  than 
1800  A.    These  radiations  can  ionize:  (1)  molecular 
nitrogen  and  oxygen;  (2)  nitric  oxide  and  (3)  metallic 
ions  such  as  sodium  and  calcium.    Molecular  oxygen 
and  nitrogen  are  also  ionized  by  cosmic  rays.    The 
negative  ion  to  electron  ratio  is  important  below  70km 
and  affects  the  electron  distribution  below  that  alti- 
tude.   Normal  ionization  conditions  are  explained  by 
cosmic  rays  and  Lyman-alpha.    Solar  flare  conditions 
are  explained  by  X-rays.    Above  85  km,  the  behavior 
of  the  ionization  is  related  to  the  E  layer.    (Author) 


lOTosphere  Research  Lab. ,  Pennsylvania  State  U. , 

University  Park. 
VERTICAL  TRANSPORT  OF  ELECTRONS  IN  THE 
F  REGION,  by  Sushil  Chandra,  J.  J.  Gibbons,  and 
E.  R.  Schmerling.    Scientific  rept.  no.   124  on  ^ 
Ionospheric  Research,   Contract  AF  19(604)3875. 
1  Oct  59,   47p.    18  refs.    AFCRC-TN-59-659. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  292 

The  continuity  equation  of  electron  density  is  solved 
to  yield  an  expression  for  the  vertical  transport 
which  can  be  evaluated  from  electron -density- true- 
height  profiles.    A  few  numerical  computations  are 
presented  of  the  vertical  drift-velocities  determined 
for  the  four  I.  G.  Y.   stations  -  Huancayo,  Talara, 
Panama  and  Washington.    It  is  shown  that  the  velocity 
is  predominantly  downwards  during  the  night  and  up- 
wards during  the  day  at  the  equatorial  stations. 
There  is  an  apparent  phase  reversal  from  summer  to 
winter  at  Washington. 


National  Bureau  of  Standards,  Boulder,  Colo. 
MEAN  ELECTRON  DENSITY  VARIATIONS  OF  THE 
QUIET  IONOSPHERE.    2.    APRIL  1959,  by  J.  W. 
Wright  and  L.  A.  Fine.    Feb  60,  53p.  5  refs.    Tech- 
nical note  no.   40-2. 
Order  from  OTS  $1.  25  PB  151  399-2 

"Hie  results  of  this  program  for  one  month  are 
Illustrated  graphically.    (See  also  PB  151  399-1) 


National  Bureau  of  Standards,  Boulder,  Colo. 
TABLES  FOR  THE  STATISTICAL  PREDICTION  OF 
RADIO  RAY  BENDING  AND  ELEVATION  ANGLE 
ERROR  USING  SURFACE  VALUES  OF  THE 
REFRACTIVE  INDEX,  by  B.   R.  Bean,   B.  A.  Cahoon, 
and  G.  D.  Thayer.    16  Mar  60,  22p.  3  refs.    Technical 
note  no.   44. 
Order  from  OTS  $0.  50  PB  151  403 


Radio  ray  bending, 'T,  and  elevation  angle  error,  E  , 
have  been  calculated  for  a  wide  range  of  meteorologi- 
cal conditions  at  13  climatically  diverse  U.  S.  radio- 
sonde stations.    The  parameters  in  the  observed  liuear 
regression  equations  of  Tand  ^  upon  the  surface 
value  erf  the  refractive  index  are  given  for  heights  of 
0  1  to  70  kilometers  and  initial  elevation  angles  of 
the  ray  from  0  to  900  milliradians.   (Author) 


Navy  Electronics  Lab. ,  San  Diego,  Calif. 
A  PROPOSED  METHOD  FOR  INVESTIGATING  THE 
RELATION  BETWEEN  THE  D  AND  E  LAYER 
HEIGHTS  AND  STRATOSPHERIC  CIRCULATION,  by 
V.  R.  Noonkester.    16  May  58,  28p.  6  refs.    Research 
rept.  842;  AD-212  871. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  145  352 

Two  statistical  methods  developed  in  the  field  of 
meteorology  were  studied  and  shown  to  provide  means 
for  determining  the  relation  between  stratospheric 
circulation  and  the  height  of  the  D  and  E  layers  of 
the  ionosphere.    (Author) 
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Air  Proving  Ground  Center,   Elgin  AFB,   Fla. 
A  HUMAN  FACTORS  STUDY  OF  THE  INTE- 
GRATED VISUAL  APPROACH  AND  LANDING  AIDS 
(IVALA)  SYSTEM,  by  Harold  J.  Coleman.  Dec  59, 
lOOp.  24  refs.   APGC-TR-59-52. 
Order  from  LC  miJ5.  40.  ph$15.  30  PB  145  136 

It  was  determined  that  the  visual  apprbach  and  land- 
ing aids  system  provided  the  visual  references  neces- 
sary for  aircraft  recovery  under  all  visibility  condi- 
tions down  to  reported  zero.    Using  ground- controlled 
approach  as  the  primary  approach  facility  and  Con- 
figuration "A"  Approach  Lighting  System,  with 
strobes,  for  early  system  identification  and  align- 
ment, aircraft  were  brought  safely  down  to  a  range 
of  1/4  mile.    At  this  point,  pilots  were  able  to  es- 
tablish visual  contact  with  the  Narrow  Gauge  flush- 
mounted  runway  lighting  which  provided  the  height, 
roll,  pitch,  and  directional  guidance  necessary  for 
pilots  to  complete  landings  under  visibility  conditions 
down  to  a  reported  zero.    Centerline  run-out  lights 
provided  the  necessary  directional  guidance  for  pilots 
to  safely  complete  high-speed  run-outs  following 
landing.    Transverse  Roll  Guidance  Bars  were  found 
to  be  an  undesirable  and  unnecessary  component  of 
the  approach  lighting  complex- 


Applied  Mathematics  and  Statistics  Lab. ,   Stanford 

U. ,  Calif. 
ON  MODELS  FOR  THE  PROBABILITY  OF  FATIGUE 
FAILURE  OF  A  STRUCTURE,  by  Emanuel  Parzen. 
Technical  rept.  no.  45  on  Contract  N6onr-251(40). 
17  Apr  59,   32p.    21  refs. 
Order  from  LC  mi$3. 00,  ph^.  30  PB  145  396 


Use  of  the  probability  theory  to  survey  some  of  the 
problems  involved  in  evaluating  structural  safety; 
a  review  of  the  probabilistic  considerations  involved 
in  evaluating  the  strength  of  materials,  and  the 
construction  of  so  called  S-N  curves. 


Defense  Metals  Information  (jenter,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
STANDARD  DESIGNATIONS  OF  ALLOYS  FOR 
AIRCRAFT  AND  MISSILES:   TRADE  NAMES, 
AERONAUTICAL  AND  MILITARY  SPEaFlCATIONS 
AND  PRODUCERS  OF  STAINLESS  STEELS,    ALLOY 
STEELS  AND  SUPERALLOYS,  by  J.  J.  Vagi.  25  Jan  60, 
65p.    E*^C  memo.  42. 
Order  from  OTS  |0.  50  PB  161  192 


Fairchild  Aricraft  Div.  ,  Hagerstown,  Md. 
POWER  REQUIREMENT  OF  A  BLOWING  WING 
WITH  SEALED  AND  SLOTTED  TRAILING  EDGE 
FLAPS:  MODEL  M-246A,  by  H.  B.  Helmbold.   Rept. 
on  Contract  Nonr- 2226(00).   13  Mar  59,  28p.  4  refs. 
Engineering  rept.  no.   R246A-004. 
Order  from  LC  miJ2.  70,  phH  80  PB  145  594 

Wind-tunnel  tests  on  a  blowing  NACA  23015  airfoil 
with  a  25%  chord  slotted  flap  and  with  blowing- slot 
widths  of  0.  9  and  0.  15%  chord,  at  flap -deflect  ion 
angles  from  30°  to  70°.  have  been  analysed  in  Ref.  1. 
These  tests  were  recently  supplemented  by  extending 
the  range  of  flap-deflection  angles  to  (P  and  by  in- 
vestigating the  same  model  with  a  sealed  flap  and 
with  an  effective  blowing- slot  width  of  0.  7%  chord, 
over  the  whole  range  of  flap-deflection  angles  frtxn 
(P  to  70°  (Refs.  2  and  3).    The  new  set  of  experi- 
ments is  analysed  in  the  present  report.  The  analy- 
sis was  restricted  to  states  of  flow  where  the  flow 
was  fully  attached  to  the  flap. 


Goodyear  Tire  and  Rubber  Co. ,  Akron,  Ohio. 
IMPROVED  SEAT  AND  BACK  CUSHIONS*  by  . 
R.  K.  Whittenberger.    Rept.  on  Aircraft  Fatigue  on 
Extended  Missions,  Contract  AF  33(600)27477. 
Nov  59,  30p.    7  refs.    WADC  Technical  rept.  59-376. 
Order  from  OTS  |0.  75  PB  161  486 

Development  of  an  improved  pilot  seat  and  back 
assembly  for  the  reduction  of  pilot  fatigue  is  de- 
scribed in  detail.   The  design  criteria  for  these  seat 
and  back  cushions  are  included.    The  study  covers 
both  seat  design  and  seating  materials;  25  experi- 
mental pilot  seat  cushions  and  25  experimental  back 
cushions  were  produced  both  contoured  and  noncon- 
loured,  as  well  as  foam  rubber  and  polyurethane 
foam.   The  results  of  this  study  indicate  that  poly- 
urethane foams  of  a  proper  density  and  compression 
resistance  can  be  safely  and  efficiently  used  in  air- 
craft pilot  seat  and  back  cushions.    The  combined 
advantages  of  lighter  weight,  solveitf  resistance,  and 
closer  quality  control  indicate  that  the  polyurethane 
foams  offer  a  superior  body  support  material. 
(Author) 
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iDStltuoe  of  Engineering  Research,  (J.  of  Califomia, 

Berkeley. 
THE  OXYGEN  RECOMBINATION  PROGRAM,  by 
S.  Hoenig.    Preliminary  rep.  no.   1,   15  Oct - 
30  Dec  57,  on  Contract  Notr-222(45).    22  Jan  58, 
17p.    9rrfs.    Technical  rept.  no.  HE-150-155; 
Series  no.  20,  issue  no.  U8;  AD- 162  606. 
Order  from  LC  mi$2. 40,  p»i$3.  30  PB  137  919 

An  electrode! ess  discharge  apparatus  and  the  as- 
sociated gas  handling  equipment  have  been  con- 
structed for  experiments  involving  oxygen  recombina- 
tion has  been  developed  with  particular  emphasis  on 
the  separation  of  friaional  heat  transfer  from  the 
true  heat  input  due  to  recombination.    Experiments 
using  the  Low  Pressure  Supersonic  Wind  Tunnel 
indicate  that  at  present  few  if  any  oxygen  atoms  sur- 
vive to  enter  the  test  sectioti-    fAuthor^ 


Mar quardt  Corp. ,  Van  Nuys,  Calif. 
aiORT  TIME,  ELEVATED  TEMPERATURE, 
STRESS- STRAIN  BEHAVIOR  OF  TENSILE.  COM- 
PRESSIVE AND  COLUMN  MEMBERS,  by  Eugene  C. 
Bemett.    Rqx.  for  1  July  58t-30  June  59  on  Materials 
Analysis  and  Evaluation  Techniques,  Contraa  AF 
33(616)6043.    Dec  59,   144p.    12  refs.    WADC  Techni- 
cal rept.  59-484.  i 
Order  from  OTS  $2. 75          |  PB  161  492 

The  short  time  tension  and  compression  properties 
at  four  aircraft  sheet  materials  were  evaluated  at 
room  and  elevated  temperatures  at  strain  rates 
ranging  from  0. 00001  to  0. 1  in.  /in.  /sec.    aiort  time 
compression  creep  properties  were  also  evaluated 
and  methods  are  shown  how  these  data  can  be  used 
to  define  the  behavior  of  columns  at  high  tempera- 
tures.   The  strain  rate  has  a  pronounced  effect  on 
the  measured  tensile  strengths.    It  is  shown  that 
creep  rates  are  very  rapid  at  high  stress  and  high 
temperatures  -  excessive  amounts  of  deformarion  can 
occur  in  times  of  the  order  cf  one  second  or  less. 
(Author) 


National  Research  Labs.  ,  tXtawa  (Canada). 
COMPARISON  OF  SOME  EXPERIMENTAL  AND 
THEORETICAL  DATA  ON  DAMPING- IN- ROLL  OF 
A  DELTA-WING  BODY  CCWFIGURATION  AT 
SUPERSONIC  SPEEDS,  by  U   T.  Conlin  and 
K.  J.  Orllk-RUckemann.  Dec  59,  21p.  3  refs.  Aero- 
nautical rept.   LR-266. 
Order  from  LC  mi$2.  70,  p*i$4.  80  PB  145  537 


,  btta^ 


National  Research  Labs. ,  lOttawa  (Canada). 
POWERPLANTS  FOR  VTOL  AIRCRAFT:  A  PRO- 
POSED DUAL- OPERATION  SYSTEM  USING  WING- 
IMMERSED  FANS  FOR  VERTICAL  THRUST,  by 
E.  P.  Cockahun  and  N.  GaUtzine.  Oct  59,  9^. 
3  refs.  Aeronautical  rept,  LR-265. 
Order  from  LC  mi$5.  40,  phSlS.  30  PB  145  535 


National  Research  Labs.  ,  Ottawa  (Canada). 
A  PROBABILITY  ANALYSIS  OF  COINCIDENT  GUST 
AND  MANOEUVRE  LOADS  IN  LOW-FLYING  AIR- 
CRAFT, by  S.  D.  Baxter,  J.   Liiva,   and  R.  T.  SeweU. 
17  Nov  59,  40p.   4  refs.   Aeronautical  rept.   LR-264 
Order  from  LC  mi$3.  GO,  ph$6.  30  PB  145  539 


Naval  Air  Test  Center,  Patuxent  River,  Md 
A  SIMPLE  GROSS  THRUST  METER  AND  SOME  OF 
ITS  APPUCATIONS  AT  THE  NAVAL  AIR  TEST 
CENTER,  by  W.  J.  Hesse.  24  Mar  54,  72p.  10  refs 
Test  Pilot  Training  Div.  Technical  rept.  no.  1-54 
Order  from  LC  ml$4.50,  ph$12.30  PB  145  922 

A  simple  gross  thrust  meter  developed  by  the  author 
in4951  and  in  use  since  that  time  at  the  Naval  Air  Test 
Center  (NATO)  is  discussed  with  regard  to  theory  of 
operation,  calibration  procedures,  and  some  of  its 
applications  to  flight  test  wort.  It  is  shown  that  a 
thrust  indicator  is  becoming  more  necessary  to  prop- 
erly monitor  modem  turbojet  engine  power  and  that 
the  thrust  meter  described  herein  will  indicate  thrust' 
reliably  and  accurately.  A  discussion  of  the  relative 
importance  of  gross  and  net  thrust  to  aircraft  operat- 
ing activities  is  also  presented. 


New  York  U. ,  N.  Y. 
INVESTIGATION  OF  CREEP  BUCKLING  OF  COL- 
UMNS AND  PLATES    PART  I.    ELEVATED  TEM- 
PERATURE PROPERTIES  OF   THE  TEST  MATERIAL 
Ti-7Al-4Mo  TITANIUM  ALLOY,  by  Ralph  Papimo 
and  George  Gerard.    Rept.  for  June  58-May  59  on 
Materials  Analysis  and  Evaluation  Techniques,  Ccmi- 
tract  AF  33(616)5807.    Nov  59,  34p.  3  refs.    WADC 
Technical  rept.  59-416,  Pt.   1. 
Order  from  OTS  $1.  00  PB  161  488 

As  a  first  phase  of  an  investigation  of  the  creep  buck- 
ling of  columns  and  plates,  materials  properties  tests 
were  conducted  on  Ti-7Al-4Mo  Titanium  Alloy  in  both 
the  annealed  and  heat  treated  conditions.    Heat  treat- 
ment to  obtain  optimum  creep  performance  was 
1450OF-1  hr,  FC  to  1050OF,  AC;  1050OF-24  hr,  AC 
A  new  technique  for  the  collection  of  compression 
creep  data  from  sheet  specimens  was  developed  in 
which  both  the  short  time  stress-strain  properties 
prior  to  creep  and  the  creep  data  Itself  are  auto- 
graphically  recorded.    Short  time  tests  were  con- 
ducted at  room  temperature,  750OF,  850OF  and 
950^.    Compressive  creep  data  were  collected  at 
850OF  and  950OF.    (Author) 


Norair  Div. ,  Northrop  Corp.    [Hawthorne,  Calif.  ] 
DECOMPRESSION  OF  A  PUNCTURED  PRESSURIZED 
CABIN,  by  Sterge  T.  Demetriades.    1  S^  59,   35p. 
10  refs.    Rept.  no.  NB  59-224. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  247 

Expressions  are  developed  for  the  flow  velocity, 
density  and  pressure,  at  any  point  in  a  cafiin  which 
is  suddenly  punctured,  until  the  instant  the  reflected 
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rarefaction  wave  reaches  that  point.    "Hiese  expres- 
sions apply  to  holes  cf  any  size  and  for  ambient 
pressures  of  any  magnitude.    Methods  are  presented 
for  calculating  the  forces  on  bodies  in  the  cabin  and 
on  the  body  of  the  vehicle  due  to  the  flow  of  gas  out 
of  the  cabin  and  for  estimating  the  time  necessary 
for  decompression  to  any  lower  pressure.    These 
forces  may  be  large  compared  to  all  other  dynamic 
and  propulsion  loads. 


Pitman-Dunn  Labs.  Group,  Frankford  Arsenal, 

Philadelphia,   Pa. 
DEVELOPMENT  OF  CARTRIDGE  ACTUATED 
DEVICE,    EJECTOR,    T7.  by  W.  Beaz.    Aug  58,   34p. 
2  refs.    Memo  rept.  no.  MR-692;  AD- 204  520. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  272 

This  report  documents  the  design  and  development  of 
the  T7  drag  chute  ejector  and  includes  a  summary  of 
the  T 15  delay  element  development  including  the 
Picatinny  Arsenal  T15  reports  in  Appendices  B  and  C. 


Wichita  U. ,  Kansas. 
SHROUDED  PROPELLER  INVESTIGATIONS:  AERO- 
DYNAMIC CHARACTERISTICS  OF  A  SHROUD 
WITH  CENTERBODY,   by  Vernon  O.  Hoehne.    Rept. 
on  Contract  Nonr-201(01).    Feb  59.  47p.  5  refs. 
Engineering  repH.   no.   337. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  123 

The  shroud  and  centerbody  components  of  two 
shrouded  propieller  models  have  been  tested  in  the 
Walter  H.  Beech  Memorial  Wind  TUnnel  to  determine 
the  lift,  drag  and  pitching  moment  characteristics  of 
a  shroud  with  centerbody.    Results  are  shown  as  cotj- 
ventional  aerodynamic  coefficients  defined  in  the 
same  manner  as  results  of  earlier  tests  performed 
by  NACA  to  permit  a  limited  comparison.    Results 
show  that  diffusing  the  after  portion  of  the  shroud  in- 
creases the  lift  curve  slope  and  maximum  lift  coef- 
ficient, reduces  the  angle  of  attack  for  stall,  and 
moves  the  center  of  pressure  forward.    Increasing 
the  centerbody  or  hub  .size  relative  to  the  shroud 
diameter  has  little  effect  on  the  lift  characteristics  of 
the  unit,  but  increases  the  minimum  drag  coefficient 
with  a  non-diffused  shroud.    The  combined  effect  of 
hub  size  and  diffusion,  however,  cause  minimum 
drag  to  decrease  with  an  increase  in  hub  size.    Addi- 
tional data  apjplying  to  less  prominent  geometric 
variables  are  also  shown  in  the  data.    (Author) 


Chemical  Engineering 


American  Potash  and  Chemical  Corp.  ,  Henderson, 

Nev. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  SYN- 
THETIC BATTERY  GRADE  MANGANESE  DIOXIDE, 
by  Jerome  T.  Muench.    Quarterly  progress  repK. 
no.  7,  29  Dec  57-29  Mar  58,  on  Contract  DA  36-039- 
sc-72719.    [1958]  19p.   3  refs.    AD- 162  574. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  137  946 


Considerable  progress  was  made  cm  the  construction 
erf  the  one  tcm  a  day  chemical  manganese  dioxide  pilot 
plant,  during  this  quarter.    Painting,  insulating  and 
the  acquisition  and  installation  of  apparatus,  the  only 
remaining  activities,  will  require  about  one  month 
for  completion,  after  the  approval  of  additional  funds. 
Comparative  performance  tests  were  made  on  bat- 
teries, fabricated  from  acid  digested  and  untreated 
chemical  manganese  dioxide,  after  storage  for  twelve 
months.    From  these  and  previous  tests,  it  is  seen 
that  acid  digestion  results  in  a  considerable  improve- 
ment in  initial  high  drain  and  delayed  high  and  low      \ 
drain  capacities.    An  evaluation  was  begun  on  the 
effect  of  varying  the  amount  of  wetting  solution  used 
in  chemical  manganese  dioxide  batteries.    A  maxi- 
mum amount,  consistent  with  gcxxj  bobbin  strength, 
improved  high  drain  capacities;  while  use  of  a  mini- 
mum amount  of  solution  seriously  reduced  low  drain 
capacities.    The  battery  test  panels  of  the  Signal 
Equipment  Support  Agency,   Signal  Engineering  Labo- 
ratory and  American  Potash  and  Chemical  Corpora- 
tion were  checked  and  found  comparable.    (Author) 


Army  Chemical  Warfare  Labs.,  Army  Qiemical 

Center,  Md. 
THE  AEROSOL  AND  SPRAY  FALL-OUT  METER, 
by  Robert  D.  Kracke  and  Albert  Pfeiffer.   Oct  59, 
29p.    4  refs.    CWLR-2317. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  632 

This  report  describes  the  fall-out  meter,  an  instru- 
ment used  in  the  evaluation  of  deposits  from  aerosol 
and  spray  clouds.    It  consists  of  a  motor-driven  ro- 
tating or  transversely  moving  platform  which  carries 
slides  beneath  a  slit  in  a  cover  plate.    The  fall-out 
meter  relates,  in  time,  deposition  of  particle  con- 
centration in  the  aerosol  or  spray  cloud  above  the 
slit.    Simultaneously,  it  produces  a  space  dilution  of 
the  dqx)sited  particles.    Examples  are  given  of  how 
the  fall-out  meter  may  be  used  to  measure  horizontal 
downwind  velocity  and  lateral  and  vertical  e3q>ansian 
rates  of  aerosol  and  spray  clouds  in  the  field  and 
their  particle- size  distributions  as  produced  in  dis- 
semination chambers.    (Anrhor) 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
A  PHOTOGRAPHIC  TECHNIQUE  FOR  THE  DETER- 
MINATION OF  SIZES  OF  LIQUID  DROPLETS,  by 
Alfred  L.  Woolridge.    Rept.  for  May- Aug  58. 
24  Feb  59,   lOp.  CWL  Special  Pub.  3-6 
Order  from  LC  mijl.  80,  ph^l.  80  PB  145  636 

Droplet  size  samples  of  certain  aerosols  are  collected 
on  microscope  slides  coated  with  a  red-dyed  plastic 
film.    Ch-oplets  of  low  volatile  liquid  produce  spots 
which  remain  wet  and  continually  spread.    However, 
there  is  an  optimum  time  at  which  these  drops  can  be 
measured  to  obtain  the  relationship  of  spot  diameter 
to  drop  diameter.    Where  large  numbers  of  samples 
are  involved,  measuring  the  spots  within  a  prescribed 
period  of  time  becomes  a  near  impossibility.    A 
satisfactory  technique  has  been  developed  for  the 
rapid  photogra(>hy  of  field  samples  for  drop  size 
distribution. 
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Mine  Safety  ApplUnces  Co. .  Gallery.  Pa. 
LIQUID  METAL  TECHNOLOGY,  by  R.  C.  Werner. 
Final  rept.  for  May  49-May  54  on  Contract  N9onr- 
85801.  29  Mar  55.  78p.  4  refs.  AI>84  713. 
Order  from  LC  miH  50.  |)hJ12.  30         PB  137  517 

A  review  of  research  on  fluid  flow,  heat  transfer, 
chloride  corrosion,  niass  transfer,  wetting  of  sur- 
faces, instrumentation,  pumps,  valves,  cold  traps, 
thermal  shock,  welding,  leak  detection,  water  re- 
actions, fire  fighting,  cleaning,  accessibility.  radiO" 
active  leaks,  plugging,  and  life  testing  in  the  use  of 
liquid  sodium,  potassium  f  nd  their  eutectic  alloy 
(NaK). 

Navy  Experimental  Diving  Unit,  Naval  Weapons 

Plant,  Washington,  D.   C. 
CARBON  DIOXIDE  ABSORBENT  EVALUATION  AND 
CANISTER  DESIGN,  by  H.   W.   S.  Huseby  and 
E.  J.  Michlelsen.  6  Nov  59,  91p.  6  refs.   Research 
rept.   1-60. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  145  148 

A  laboratory  test  apparatus  for  the-evaluation  of  car- 
bon dioxide  absorbents  and  absorbent  canisters  was 
designed  including  the  canisters  for  the  evaluation  of 
absorbents.    Future  modifications  of  the  apparatus 
were  suggested  and  wUl  be  instituted  in  the  present 
equipment  at  the  Experimental  Diving  Unit.    Maxi- 
mum carbon  dioxide  productions  for  one  and  three 
hour  swimming  p)eriods  were  determined  with  swim- 
ming tests  in  the  pressure  tanks  at  the  Experimental 
Diving  Unit.    Tolerable  carbon  dioxide  concentrations 
in  the  breathing  media  were  determined  and  found  to 
be  in  the  range  of  0.  5  to  l.|0  percent.    The  report 
also  shows  the  effect  of  reducing  the  absorbent  in  a 
canister  on  the  uptake  of  carbon  dioxide.    The  pre- 
liminary evaluation  of  the  Rouble  tube  canister  and 
the  estimation  of  the  volume  of  pellet  Beralyme  re- 
quired for  3  hours  operational  duration  are  included. 


[Office  at  Saline  Water]  [jept.  cf  the  Interior, 

Washington,  D.  C. 
SALINE  WATER  CONVERSION.    Annual  rept.  no.  3, 
1954,  0^  the  Secretary  of  the  Interior.    Jan  55,   133p. 
Order  from  OTS  $2.  75        i  PB  161  510 
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This  report  summarizes  coordination  activities  and 
research  and  development  in:  electric  membrane 
processes,  vapor  compression  distillation,  solar 
distillation,  critical  pressure  devices,  osmotic 
processes,   solvent  extraction,   separation  by 
freezing,   ultrasonics,  andigeneral  studies. 


■  OCfice  of  Saline  Water,  Dept.  at  the  Interior, 

Washington,  D.  C. 
SALINE  WATER  CONVERSION.    Annual  Rept.  o*  the 
Secretary  of  the  Interior  for  1955.    Jan  56,  91p. 
Order  from  OTS  $2.  25  PB  161  511 


See  also  PB  161  510 


Civil  Engineering 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va. 
HEATER,  SPACE,  MULTIFUEL-BURNING, 
ELECTRIC-MOTOR-DRIVEN,  90. 000  BTU/HR,  by 
H.  R.  Lopez.  29  Dec  59.^51p.  Rept.   1598-TR. 
Order  from  LC  mi$3.  60,^$9.  30  PB  145  661 

Develc^ment  and  testing  of  a  90, 000  Btu/hour,  multi- 
fuel,  electric- motor-driven,  space  heater  for  use 
in  heating  the  Complete  Assembly  Structure  (CAS 
building)  which  was  procured  by  all  branches  of  the 
Armed  Farces.    The  tests  described  are  for  climatic 
suitability  of  the  heater  under  actual  arctic  condition^ 
engineering  tests,  endurance  tests,  and  service 
tests. 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va. 
WELDED- PIPELINE  CCNSTRUCTION  TOOL  SETS, 
by  William  S.  Geurrant.  23  Sep  59,  73p.   Rept. 
1594- TR. 
Order  from  LC  miH  50,  ph$12.  30  PB  145  662 

Testing  and  evaluation  of  several  proposed  welded 
petroleum-pipeline  construction  tool  sets  and  their 
con^xjnents  intended  for  use  by  troq;)s  engaged  in  the 
construction  of  4- ,  6-,  8-,  12-,  or  16- inch  welded 
petroleum  pipelines. 


Bureau  of  Yards  and  Docks,   Washington,  D.  C 
CIVIL  WORKS  CONTRACT  ADMINISTRATION. 
Rev.  1  June  54,  21p.    4  refs.    Technical  pub. 
NAVDOCKS  TP-Ad-2. 
Order  from  LC  mi$2.  70,   phf4.  80  PB  139  134 

This  publication  outlines  duties  and  responsibilities 
in  the  administration  of  civil  works  contracts.    Major 
policies  and  procedures  are  described  in  relation 
to  the  design  and  construction  of  public  works  and 
utilities  at  privately  operated  establishments.    These 
facilities,  because  they  are  Government  financed, 
are  designated  as  civil  works.    The  policies,  proce- 
dures, and  responsibilities,  although  designed 
primarily  for  application  to  industrial  facilities,  also 
{jertain  to  all  other  types  of  civil  works  in  which  the 
DQxartment  of  the  Navy  has  an  interest. 


Bureau  of  Yards  and  Docks,   Washington.   D.   C. 
HOUSING  FORMULAS    Engineered  Performance 
Standards,  Public  Works  Maintenance.    July  59.   UOp. 
NAVDOCKS  P-705.  1. 
Order  from  LC  mi $5.  70,  ph$16.  80  PB  145  004 

Contents: 

Standard  Maintenance: 

Venetian  blinds 

Electrical 

Plumbing 

Carpentry 
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Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
INSPECTION  OF  CONSTRUCTION  CONTRACTS. 
15  Apr  54,  447p.    84  refs .    Technical  pub. 
NAVDOCKS  TP-Ad-5,  BUDOCKS  INST  4335.  1  and 

CHI. 

Order  from  LC  mi$ll.  10,  ph$68.  10  PB  139  137 

TTiis  publication,  provides  administrative  and  techni- 
cal information  for  the  guidance  of  inspectors  at 
construction  contracts  under  the  administration  of 
this  Bureau  and  of  other  personnel  concerned  with 
the  administration  of  such  construction  contracts.    It 
is  designed  to  enable  newly  assigned  personnel  to 
familiarize  themselves  rapidly  with  the  Bureau's 
requirements  and  methods  and  to  assure  uniformity 
in  practices  and  procedures. 


Bureau  of  Yards  and  Docks,  Washington,  D.  C 
PHYSICAL  SECURITY.  OF  PUBUC  WORKS. 
18  July  56,  72p.    8  refs.    Technical  pub.    NAVDOCKS 
TP-PL-9;  BUDOCKSINST  5540.1  and  Sup  1. 
Order  from  LC  miH  50,  ph$12.  30  PB  139  136 

Presented  herein  are  the  technical  criteria  used  in 
the  design,  planning,  construction,  and  maintenance 
of  public  works  and  public  utilities  to  prevent  or 
minimize  the  effects  of  possible  covert  attack. 
Specifically,  this  includes  physical  security 
measures  developed  for  protection  against  sabotage, 
employing  such  factors  and  facilities  as  education 
of  employees,  facility  layout,  alarm  protection, 
protective  lighting,  fencing,  and  damage  control  in 
the  event  of  an  act  of  sabotage. 


Bureau  erf  Yards  and  Docks,  Washington.  D.  C. 
ROADS,   GROUNDS,    PEST  CONTROL  FORMULAS. 
Engineered  Performance  Standards.  Public  Works 
Maintenance.    June  59,   supersedes  July  57.   196p. 
NAVDOCKS  P-712.  1. 
Order  from  LC  mi$8.  70.  phf30.  30         PB  145  007 

Contents: 

Roach  control,  in  vacated  housing 

Rodent  control,  general 

Lawn  mowing 

Sod  cutting  and  laying 

Trimming  lawns 

Mowing:  fields  and  parks 

Trim  hedges  and  shrubs 

Fenilization  of  lawns 

Vegetative  planting  of  Buffalo  grass 

Vegetative  planting  of  Bermuda  grass 

Debris  clearing 

Build  hand  placed  rip  rap  stone  wall 

Repair  bituminous  pavement 

Resurface  bituminous  pavement 

Lay  stepping  stones 

Pneumatic  hammer  operation 

Excavate,  fill  and  grade 


Bureau  of  Yards  and  Docks,  Washington,  D.  C. 
ROADS,    GROUNDS,    PEST  CONTROL  HANDBOOK. 
Engineered  Performance  Standards,  Public  Works 
Maintenance.    June  59,   382p.    NAVDOCKS  P-712. 
Order  from  LC  mi$ll.  10,  ph$59.  10        PB  145  008 


Contents: 
Section  I  - 
Section  II  ■ 
Section  III 


Spread  Sheets 
Task  Times 
-  Operation  Times 


Electrical  and  Electronic  Engineering 


Advanced  Semiconductor  Lab.  ,  General  Electric 

Co. ,  Syracuse,  N.   Y. 
ACTIVE  DIODES  OF  THE  PNPN  TYPK   Final  rept. 
for  1  June  58-31  Aug  59  on  Contract  AF  19(604)3910. 
30  Sep  59,  64p.  26  refs.  AFCRC-'nR-59-359. 
Order  from  LC  ml$3.  90,  ph$10.  80  PB  145  533 

The  bulk  of  this  work  is  experimesntal  in  nature  and 
in  large  part  is  concerned  widi  a  number  of  silicon 
switching  devices  which  make  use  of  "shorted- 
emitters.  "  A  number  of  types  of  shorted-emitter 
switches  are  described  in  detail  in  an  appendix.    In 
addition,  experimental  results  are  presented  on  vari- 
ous diffusion  schemes  used  to  make  the  switches  of 
this  work.    Also,  the  results  erf  deling  with  gold  to 
reduce  lifetime  and  increase  speed  are  described  and 
compared  with  the  speed  properties  of  various  non 
gold-doped  structures.  (Author) 


Aeronautical  Radio,  Inc.,  Washington,  D.  C- 
INVESTIGATION  OF  ELECTRONIC  EQUIPMENT 
REUABIUTY.  Progress  rept.  no.  1  on  Air  Force 
Reliability  Assurance  Program.  Contract  NObsr- 
64508.  15  Feb  56,  107p.  8  refs . 
Order  from  LC  nvi$5.70,  ph$16.80  PB  145  919 

The  purpose  of  this  report  is  to  outline  the  basic  pro- 
gram required  in  the  development  of  prediction  tech- 
niques, to  aid  in  the  standardization  of  terminology, 
and  to  provide  a  tentative  prediction  technique  for 
verification  experiments  on  existing  systems  and  for 
application  to  new  systems  now  in  the  system-planning 
stage.  A  report  prepared  so  early  in  the  course  of  a 
program  of  this  magnitude  must  necessarily  be  some- 
wb.at  speculative  in  nature.  This  report  describes  the 
frame  of  reference  within  which  the  investigation  is 
being  undertaken. 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
A  CONCENTRIC  LOOP  ARRAY,  by  Allen  C.  ScheU 
and  Edmund  L.  Bouche.   Apr  59,  28p.    4  refs. 
AFCRC-TR-59-129;  AD-213  840. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  302 


621 


A  newly  developed  circuUfly  symmetric  array  shows 
{>romlse  for  general  patxern  synthesis  and  for  elec- 
trical scanning.    The  basic  eleraeas  d  the  array  are 
thin- wire  concentric  circular  loops.   A  loop  of  cir- 
cumference nX,  n  being  an  integer,  carries  a  current 
standing  wave  that  varies  is  cos  n^,  where  ^  is  the 
angle  erf  rotation  about  the  axis  d  the  loop.    The 
radiation  field  in  die  plane  at  the  loop  has  a  ^  depend- 
ence identical  with  that  ct  the  loop  current.   By  prop- 
erly exciting  a  pair  d  feeds  on  each  of  a  number  d 
loops  it  is  possible  to  produce  a  desired Tadiation 
pattern  or  rotate  a  beam  i«  the^  coordinate.   Off -axis 
radiation  can  be  utilized  oe  minimized,  depending 
upon  the  application.   (Author) 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass . 
TACTICAL  AIR  CONTROL  SYSTEM.  AN/TSQ- 
13<XD-1)  RESEARCH  AND  DEVELOPMENT  TEST 
15  APRIL  TO  15  DECEMBER  1956,  byC.  M.  Jones, 
W.  L.  Arbuckle  and  others .  Jan  58,  149p.  25  refs . 
AFCRC-TR-58-IOia);  AD*  146  795. 
Order  from  LC  mi$7.20,  |h$22.80  PB  145  303 

A  research  and  development  test  of  the  Tactical  Air 
Control  System  AN/TSQ- 13(XD- 1)  was  conducted. 
TTiis  report  evaluates  the  performance  of  the  elec- 
tronic equipment  used  for  this  test  and  recommends 
modifications  that  will  improve  the  Tactical  Air  Con- 
trol System  and  the  present  equipments  .  (Author) 


Air  Force  Missile  Test  (tenter,  Patrick  AFB,  Fla. 
A  STUDY  OF  THE  ACCURACY  OF  THE  XN-1 
RADAR,  by  Ned  W.  Hill,  Jr.  Rept.  on  Missile  Test 
Project,  Contract  AF  08(606)3413.  24  Nov  59,  47?. 
RCA  Data  Processing  Teclinical  rept.  no.  55;  AFMTC- 
TR-59-28 
Older  from  LC  mi$3.30,  ph$7.80  PB  145  478 

The  results  of  XN-1  accuiiacy  studies  under  Oper- 
ational Directive  No.  039  lire  presented  and  some  of 
the  system  errors  are  discussed.  (Author) 


Andersen  Labs. ,  Inc. ,  West  Hartford,  Conn. 
RADIO  INTERFERENCE  FE.TER  F-312  (XW-1)/G. 
Final  development  rept.  far  15  Feb  56-15  Feb  57  on 
Contract  AF  30(635)2908.    [1957]  22p.    RADC-TR- 
57-187;  AD- 131  371. 
Order  from  LC  ml$2.  70,  pti%4.  80  PB  145  439 

This  report  presents  a  deicripticm  of  radio  interfer- 
ence filter  F-312  (XW-l)/t;  as  deUvered  on  contract 
AF30(635)2908.    The  filter  is  a  development  model  of 
a  capacitor  storage  signal  integrator  designed  in 
accordance  with  exhibit  RADC  -  1777  for  use  in  di- 
rection finding  equipment.    The  unit,  designed  as  a 
replacement  for  other  more  cxmibersome  equipment. 
Is  an  effective  means  d  improving  the  signal-to-noise 
ratio  to  the  point  where  a  usable  output  is  obtained 
when  the  input  signal  to-nbise  ratio  is  0.  066.    Certain 
reconunendations  are  made  for  further  improvement 
and  reduction  in  the  input  power  requirements. 
(Author) 


Andersen  Labs.  ,   Inc.  ,  West  Hartford,  Conn. 
ULTRASONIC  PROPAGATION  IN  SOLED  MATE- 
RIALS. Final  rept.  for  1  July  55-30  Oct  58  on  Con- 
tract AF  19(604)1423.   [1958]  30p.   1  ref.  AFCRC- 
TR-58-188;  AD- 160  851. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  988 

A.  Investigation  of  the  properties  of  quartz  delay 
lines  and  methods  of  measurement  of  delay  line 
parameters 

B.  Development  d  a  variable,  wide  band,  low  noise, 
ultrasonic  delay  line  and  associated  drive  circuitry 

C    Development  of  a  radar  AM  video  sweep  integra- 
tor and  system  trigger  pulse  generator 


A.  R.  F.  Products,  Inc. ,   River  Forest,  111. 
USE  OF  TRANSISTORS  IN  HETERODYNE- TYPE 
PORTABLE  FREQUENCY  METER  AN/URM-32(   ) 
by  Andrzej  B.  Przedpelski.   Quarterly  progress  rept. 
(Engineering)  no.  2,  Oct  54-15  Jan  55,  on  Contract 
DA  36-039- sc -64450.    18  Jan  55,  50p. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  338 

The  change  of  transistor  characteristics  with  tem- 
perature, voltage  and  current  was  studied  rather 
extensively  to  determine  its  effect  on  the  performance 
of  the  individual  circuits.   A  regulated,  dual,  low 
voltage,  metered,  power  supply  was  built  to  faciliute 
the  testing  d  the  numerous  transistors.    A  tester  to 
determine  the  value  d    j3  was  built.    This  tester 
plugs  directly  into  the  test  power  supply.    A  bread- 
board of  the  audio  amplifier  to  be  used  in  the  final 
equipment  was  built  and  preliminary  tests  on  it  were 
conducted.    No  particular  difficulty  was  encountered, 
although  problems  are  expected  in  the  Band  C  (25  MC 

to  50  MC)  VPO,  amplifier  and  mixer.    (Author) 
(See  also  PB  l4s  336) 


A.  R.  F.  E>roduas,  Inc. ,  River  Forest,  111. 
USE  OF  TRANSISTORS  IN  HETERODYNE -TYPE 
PORTABLE  FREQUENCY  METER  AN/URM-32  (     ) 
by  Andrzej  B.  Przedpelski.   Quarterly  progress  rept. 
(Engineering)  no.  3,   15  Jan- 15  Apr  55,  on  Contract 
DA  36-039 -sc -64450.    30  Apr  55,   24p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  337 

Construction  of  the  final  experimental  model  was 
started.    Various  circuit  configurations  were  tried 
in  a  breadboard  form  to  establish  their  effect  on 
transistor  temperature  stability.    The  trends  were 
noted  and  the  final  circuits  will  make  use  of  this  in- 
formation.  A  25-50  MC  VFO  breadboard  was  built 
using  the  Germanium  Products  tetrode  RDX-300. 
Original  Philco  SBT  types  looked  promising,  but  the 
latest  types  have  lower  maximum  frequency  of  oscil- 
lation and  are  not  satisfactory.    A  2.S-50  MC  buffer 
stage  breadboard  was  built  using  the  RCA  2N33  point 
contact  transistor.    At  the  present  time  this  is  the 
only  type  giving  adequate  drive  to  tlje  mixer  and 
satisfactory  isolation.    Some  difficiUties  were  en- 
countered with  Band  C  (25-50  MC)  VFO,  buffer  and 
mixer  and  the  VFO  stability  is  still  unknown.    There 
seems  to  be  little  choice  both  in  transistors  which  can 
be  used  and  in  circuit  configurations,  the  main  prob- 
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lem  being  the  difficulties  encountered  at  the  higher 
frequencies  which  impose  rigidly  transistor  type  and 
the  circuit  peculiar  to  the  best  utilisation  of  this  type. 
(Author)  See  also  PB  145  388) 


A.  R.  F.  Products,  Inc. ,  River  Forest,  111. 
USE  OF  TRANSISTORS  IN  HETERODYNE- TYPE 
PORTABLE  FREQUENCY  METER  AN/URM-32(   ) 
by  Andrzej  B.  Przedpelski.    Final  rqjt.  (Engineering) 
for  15  Apr-1  Aug  55  on  Contract  DA  36-039-sc- 
64450.    1  Aug  55,   40p. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  145  339 

A  final  unit  was  built.    No  encapsulation  was  used  to 
permit  change  d  components.    None  of  the  critical 
components,  including  transistors,  were  selected. 
This  policy  was  established  and  followed,  since,  in 
our  opinion,  equipment  thus  built  is  more  represen- 
tative of  a  reproducible  unit.    Final  tests  were  con- 
ducted to  determine  whether  the  ultimate  goal  d 
successfully  transistorizing  the  AN/URM-32 (    ) 
Frequency  Meter  was  met.    The  main  scc^e  of  the 
work  at  this  stage  consisted  mainly  of  combining  all 
the  separately  tested  circuits  (during  Phases  1  and  II) 
into  one  unit  performing  all  the  necessary  functions. 
Some  signal  levels  had  to  be  readjusted  to  arrive  at 
the  best  compromise  without  unnecessarily  compli- 
cated circuits.    No  major  difficulties  were 
encountered.    (Author)   (See  also  PB  145  337) 


Arinc  Research  Corp. ,  Washington,   D.   C. 
IMPROVED  TECHNIQUES  FOR  DESIGN- STAGE 
RELIABILITY  PREDICTION,  by  H.  B.  Brown,  W.  C. 
Fredrick  and  H.  J.  Kennedy.    Progress  rept.  no.  2, 
V.  1,  on  Air  Force  Reliability  Assurance  Program, 
Contract  AF  33(600)38438.    1  Apr  59,  88p.  7  refs. 
Publication  no.   110-1-136. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  918 

Comparison  of  the  measured  and  predicted  reliability 
of  the  system  revealed  that  the  predicted  mean  time- 
between -complaints  was  1.  9  times  as  great  as  the  ob- 
served value.    This  result  is  considered  encouraging, 
and  indicates  that  the  basic  technique  is  sound.    How- 
ever, analysis  of  the  observed  data  suggested  that  a 
number  of  modifications  in  the  technique  would  enable 
additicxial  characteristics  to  be  predicted  and  would 
increase  the  accuracy  of  predictions  made  in  the 
future.    In  addition,  other  changes  were  found  to  be 
desirable  in  order  to  facilitate  the  application  and 
evaluation  d  the  technique. 


Army  Engineer  Research  and  Development  Labs. , 

Fori  Belvoir,  Va. 
THE  DEVELOPMENT  AND  ENGINEERING  TESTS 
OF  A  TRANSISTORIZED  HIGH- VOLTAGE  POWER 
SUPPLY  FOR  INFRARED  BINOCULARS,  by  Isadore 
Kessler.  Summary  rept.  25  Sep  59,  23p.  Technical 
rept.   1597- TR;  AD- 229  029. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  276 

The  repon  summarizes  the  develc^ment  and  engi- 
neering tests  of  a  12-kv,  d-c  power  supply  for  use  as 
the  source  of  high  voltage  for  operating  two  Type 
6929  infrared  image  tubes  in  Corps  of  Engineers  in- 
frared binoculars.    Tests  were  conducted  to  deter- 


623 


mine:  (a)  Effect  of  change  of  ii^Hit  voltage  on  output 
voltage  and  input  current;  (b)  effect  of  change  in  out- 
put load  current  on  input  current  and  output  voltage; 

(c)  effect  on  electrical  characteristics  with  continu- 
ous operation  from  one  dry  battery,  size  "C"  cell; 

(d)  percentage  of  ripple;  (e)  effect  of  operation  under 
extreme  temperatures:  and  (f)  audible  noise  leveL 


Army  Engineer  Research  and  Developn^ent  Labs.  , 

Fort  Belvoir,  Va. 
ENGINEERING  EVALUATION  REPORT  OF  THE 
100-KW,  PRECISE  POWER.  DIESEL- ENGINE- 
DRIVEN  GENERATOR  SET,  MODEL  6910,  by 
T.  David  Cooper,  George  F.  Sams,  and  Norman  B. 
DilL   10  Sep  59,  60p.  Technical  rept.   1593- TR. 
Order  from  LC  mi$3.  60,  ph$9.  30        *    PB  145  361 

This  two-part  technical  report  covers  the  engineering 
tests  and  evaluation  of  the  100-kw,  precise  power, 
diesel- engine-driven  engine- generator  sets,  Model 
6910.    The  generator  sets  as  originally  designed  were 
satisfactory  and  they  met  deveiopment  requirements 
except  (a)  overload  protection;  (b)  voltage  dip  on  low 
power  factor  load;  (c)  speed  recovery  time  for  appli- 
cation d  rated  load;  and  (d)  alienator  temperature 
rise.    The  generator  set  with  governor,  generator 
armature,  age  regulator,  and  exciter  modified  will 
meet  all  of  the  existing  requirements  for  precise 
power  generator  sets  except  those  r^arding  over- 
load protectioa    Part  II  concludes  that  all  future  gen- 
erator sets  of  the  type  covered  by  this  repon  should 
incorporate  changes,  as  outlined  herein,  to  obtain 
optimum  design  of  exciters  and  voltage  r^ulators. 
(Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,   N.  J. 
JUNCTION  TRANSISTOR  MEASUREMENTS  AND 
PRACTICAL  STANDARDS,  by  Bernard  Reich. 
16  Feb  59,  24p.  5  refs.    USASRDL  Technical 
rept.   2014. 
Order  from  OTS  $0.  75  PB  161  469 

An  attempt  has  been  made  to  set  forth  measurements 
and  circuits  required  for  the  specification  and  evalua- 
tion of  junction  transistors.    The  report  covers  the 
basic  measurements  required  on  most  transistors, 
and  specific  techniques  and  circuits  for  VHF  and  UHF 
devices.    Finally,  a  sample  outline  of  a  portion  erf  a 
transistor  specification  is  given  to  demonstrate  the 
acceptance  electrical  tests.    (Author) 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,  N.  J. 
LEAKAGE  OF  ELECTROMAGNETIC  EhERGY 
FROM  COAXIAL  CABLE  STRUCTURES,  by 
K-   Ikrath.   1  Apr  58,  51p.   11  refs.  USASRDL  Tech- 
nical rept.   1964;  AD- 201  199. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  660 

A  better  understanding  of  the  behaviour  of  electro- 
magnetic leakage  fields  emanating  from  braid  shielded 
coaxial  cables  is  obtained.  It  is  shown  that  a  braid 
surface  EMF  per  unit  length  which  is  linked  to  the 
magnetic  leakage-flux  distribution  in  the  braid  aper- 
tures rends  to  support  a  slowly  pr(^)agating  surface 
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wave  along  the  cable.  At  liigher  frequencies  end  ef- 
fects play  an  important  rQle  in  the  shaping  of  the 
leakage  radiation  fields  which  acquire  the  typical 
tilted  multilobe  patterns  of  slow  wave  radiators. 
Measures  regarding  the  suppression  of  lealcage 
through  cable  braids  employing  concentration  and 
hysteresis  type  dissipation  of  leakage  energy  in 
ferrite  coatings  is  suggearced.   The  initiation  of  an 
investigation  of  the  practicality  of  utilizing  the  phe- 
nomena associated  with  Ifaky  braid  shielded  cables 
for  the  design  of  slow-wave  radiators  and  surface 
wave  launchers  is  recominended.  (Author) 


Army  Signal  Research  ahd  E)evelopment  Lab. , 

Fort  Monmouth,  N.  J. 
RADIO  TRANSMITTING  $ET  AN/PRN-2,  by 
R.  A.  Johnson.   1  May  58,1  71p.  USASRDL  Technical 
rept.   1961. 
Order  from  LC  miK  50,  iPh$12.  30  PB  145  275 

This  report  includes  a  discussion  of  problems  which 
arose  during  the  development  of  Radio  Transmitting 
Set  AN/PRN-2  and  Radio  Receiving  Set  AN/PRN-3, 
together  with  the  results  Of  the  engineering  tests 
associated  with  Radio  Transmitting  Set  AN/PRN-2. 
These  equipments  were  developed  to  fulfill  a  need  for 
markir«  and  locating  air-delivered  equipment  as  in- 
dicated by  the  Military  Characcaristics  for  Site 
Marking  and  Locating  Detices.  Certain  features  of 
Radio  Receiving  Set  AN/PRN-3  and  Radio  Trans- 
mitting Set  AN/PRN-2  art  at  variance  with  applicable 
specifications  and  the  Military  Characteristics.    Of 
these,  some  can  be  reconciled,  others  must  be  ac- 
cepted as  they  are.    Sperlfications  for  both  the  site 
marker  and  the  site  locator  have  been  revised  to  in- 
dicate required  modifications.    A  new  contract  was 
placed  for  additional  models  of  Radio  Receiving  Set 
AN/PRN-3  incorporating  recommended  nuxlifica- 
tlons.    Photographs  of  the  equipment  resulting  from 
this  contract  are  appended.    A  purchase  request  has 
been  prepared  for  an  additional  quantity  of  Radio 
Transmitting   Sets  AN/PRN-2  based  on  the  revised 
specification.    These  items  are  required  for  a  spe- 
cial purpose.    It  is  probable  however,  that  at  least 
one  of  each  type  can  be  retained  for  procurement 
models  if  this  site  markitig  and  locating  system  is 
standardized. 


Army  Signal  Research  ^nd  Development  Lab. , 

Fort  Monmouth,   N.  J. 
A  VERSATILE  PRINTEDJ  CIRCUIT  SWITCH  FOR 
APPLICATION  IN  THE  LABORATORY  AND  IN 
PRODUCTION,   by  W.   H.   Hoffmann.  Jr.    15  Aug  58, 
31p.    USASRDL  Technical  rept.   1976;  AD- 205  069. 
Order  from  OTS  $1.  00  PB  161  458 

The  switch  is  readily  adaptable  to  practically  all 
electronic  circuitry  requirements  where  printed 
wiring  boards  are  employed  for  mounting  and  inter- 
connecting the  component  electrical  parts.    Full  de- 
tails of  the  switch  design  are  shown  and  examples  of 
various  forms  of  applicaCion  demonstrated.    Included 
are  concentric  shaft  and  rnultiple  decking  arrange- 
ments.   A  kit  form  of  the  switch  is  suitable  for  gen- 
eral experimental  use  in  the  laboratory,  and  the 
applicability  to  mass  production  and  automatic 
assembly  methods  is  stressed. 


Bartol  Research  Foundation,  Franklin  Inst. , 

Swarthmore,   Pa. 
RESEARCH,  INVESTIGATION  OF  CATHODE 
emissive/materials,  by  W.  E.  Danforth  and 
D.  L.  Goldwater.    Scientific  rept.  no.  6  on  Contract 
AF  19< 604)3904.    15  Oct  59,    17p.    AFCRC-TN- 
59-968. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  369 

Life  studies  with  thorium  impregnated  matrix 
cathodes  have  been  carried  to  8600  hours  at  1.  0 
amps/sq.  cm.  ,   6000  hours  at  2.  4  amps/sq.   cm.  and 
1250  hours  at  3.  0  amps/sq.  cm.    Studies  of  the  rate 
of  evaporation  of  thorium  from  tungsten  as  a  function 
of  temperature  and  coverage  are  being  continued. 
(See  also  PB  143  683) 


Battelle  Memorial  Inst. ,  Columbus,   Ohio. 
COMPONENT  EVALUATION  AND  SPECIFICATION 
ENGINEERING.    FINAL  REPORT  ON  TASK  XXIV. 
DESIGN  OF  RESISTOR   LOAD- LIFE  FACILITY,  by 
P.  G.  Perry.    Rept.  on  Contract  DA  36-039-sc- 
63136.    15  Aug  55,   105p.    AD- 115  175. 
Order  from  LC  mi$5.  70,  ph$16.  80       .-     PB  137  516 

This  is  a  final  report  on  the  design  of  a  semiauto- 
matic facility  for  investigating  the  load- life  charac- 
teristics of  resistive  components.    The  primary 
objective  of  this  program  is  to  provide  a  complete 
design,  in  the  form  of  construction  drawings,  for  an 
assembly  of  ovens,"  electrical  circuitry,  and  in- 
strumentation, so  arranged  and  connected  as  to 
provide  a  convenient  system  for  subjecting  all  types 
and  sizes  of  resistors  to  load-life  investigations. 
(See  also  PB  136  293) 


Battelle  Memorial  Inst.  .   Columbus,  Ohio. 
RESEARCH  SERVICES  IN  CONNECTION  WITH 
DESIGNS  FOR  PYROLYTIC- CARBON  VARIABLE 
RESISTORS,   by  I.  Siegel.  J.  R.  Reichelderfer  and 
others.    Final  rept.  for  15  July  53-14  Feb  55  on  Con- 
tract DA  36-039- sc-56615.    15  Feb  55.   52p. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  137  550 

Carbon  and  borocarbon  films  were  studied  for  appli- 
cation as  variable- resistance  elements.    TTie  objec- 
tives were  to  determine  the  characteristics  of  these 
materials  for  lives  of  50,  000  wear  cycles  and 
1,  000,  000  cycles.    The  studies  were  concerned  with 
potentiometer  characteristics  such  as  wear  resist- 
ance,  rotational  life,   contact  noise,  and  wiper  design 
as  well  as  general  characteristics  connected  with 
film  resistance  elements  such  as  substrate  composi- 
tion, base- surface  characteristics,  environmental 
stability,  load  characteristics,  and  thermal  effects 
on  resistance. 


Berkeley  Div.,  Beckman  Instruments,  Inc., 

Richmond,  Calif. 
APPLICATION  OF  TRANSISTORS  TO  ELECTRONIC 
COUNTING  EQUIPMENT,  by  Richard  E.  Kimes. 
Quarterly  rept.  no.   1,   1  July-1  Oct  54,  on  Contract 
DA  36-039- sc-63238.    5  Nov  54,  30p.    23  refs. 
Order  ftom  LC  mi$2.  70,  ph$4.  80  PB  145  264 
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The  first  phase,  the  background  study  is  essentially 
complete.    Available  published  data  was  accumulated 
and  studied.    General  study  included  the  theory  of 
the  transistor  device,   its  various  characteristics, 
various  circuits  and  circuit  applications  for  the 
device,  and  the  switching  circuits  developed  in  the 
previous  contract.    Binary  circuits  studied  were 
point  contact  binaries,   and  two  important  new  cir- 
cuits: the  two  transistor  junction  binary  which  is  an 
analog  to  the  vacuum  tube  binary,  and  a  non- saturat- 
ing point  contact  which  operates  at  high  frequency 
(1  MC).    Life  characteristics  were  studied  to  deter- 
mine what  |X)wer,  humidity,  and  temperature  con- 
ditions were  permissible  in  available  transistors.    It 
seems  from  accumulated  data  and  experience  that  a 
junction  transistor  is  a  most  reliable  device.    Data  on 
the  testing  of  transistors  was  also  accumulated. 


Berkeley  Div. ,  Beckman  Instruments,  Inc., 

Richmond,   Calif. 
APPLICATION  OF  TRANSISTORS  TO  ELECTRONIC 
COLINTING  EQUIPMENT,  by  Hamilton  Chisholm. 
Quarterly  rept.  no.   2,    1  Oct  54-1  Jan  55,  on  Contract 
DA  36-039 -sc-63238.    4  Jan  55,   37p.    11  refs. 
Order  from  LC  mi  $3.  00,   phJ6.  30  PB  145  263 

The  testing  of  components  is  a  continuation  of  work 
begun  at  the  beginning  erf  the  contract.    Characteristic 
curves  on  the  transistors  in  our  possession  have 
been  completed.    In  addition,  collector  junction 
capacitance  and  collector  current  at  cut-off  for  some 
of  the  junction  type  transistors  were  measured  as  an 
aid  to  the  study  of  binary  design.    The  bulk  of  the 
work  for  this  quarter  was  performed  in  the  design  and 
study  of  junction  transistor  binaries,   and  in  the  con- 
struction and  testing  of  a  decade  counter.    The  latter 
development  is  based  upon  the  results  of  the  binary 
study,  and  upon  a  somewhat  novel  method  of  obtaining 
decimal  count  mdication  from  neon  lamp  indicators 
(Author)   (See  also  PB  145  264) 


Berkeley   Jiv.,  Beckman  Instruments,  Inc., 

Richmond,   Calif. 
APPLICATION  OF  TRANSISTORS  TO  FREQUENCY 
METER  FR-67(    )/U,  AND  MANUFACTURE  OF 
EXPERIMENTAL  MODELS,  by  Hamilton  Chisholm 
and  Richard  Jiu.    Interim  rept.  for  1  Jan-1  Apr  55  on 
Contract  DA  36-039-sc-63238.    15  May  55,  58p. 
6  refs. 

Order  from  LC  mi  $3.  60,  ph$9.  30  PB  145  261 

The  component  tests  were  concerned  mainly  with  the 
characteristic  behavior  of  transistors  operating  in 
high  and  low  ambient  temperatures.    The  application 
of  point  contact  transistors  to  binary  circuits  and  to 
ring  counter  type  circuits  was  investigated.   On  the 
basis  of  this  woxic,  the  point  contact  transistors  were 
eliminated  from  further  consideration  in  this  develop- 
ment.  The  transistorized  decade  counter  develop- 
ment using  junction  type  transistors  continued  with 
further  circuit  refinement.    (Author)   (See  also 
PB  145  262) 


Berkeley  Div. ,  Beckman  Instruments,  Inc., 

Richmond,  Calif. 
APPLICATION  OF  TRANSISTORS  TO  FREQUENCY 
METER  FR-67(  )/U,  AND  MANUFACTURE  OF 
EXPERIMENTAL  MODELS,  by  Hamilton  Chisholm 
and  Robert  Evans.   Quarterly  rept.  no.  3,   1  Apr- 
1  July  55,  on  Contract  DA  36-039-sc-63238. 
13  July  55,  33p.    4  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  262 

The  decade  counter  development  has  reached  the 
pre-production  stage  following  satisfactory  comple- 
tion by  the  counters  cf  the  required  electrical  and 
temperature  tests.    The  control  circuit  developnjent 
has  been  divided  into  two  categories.    The  first 
category  includes  all  control  elements  of  the  fre- 
quency meter  such  as  input  amplifier,  gate,  time 
base  oscillator,  and  reset  circuitry.    The  early 
designs  of  these  have  been  breadboarded  and  tested 
for  electrical  function  cmly.    The  second  category 
includes  the  rectifier,  filter,  and  r^ulation  circuits 
of  the  power  supply.   Germanium  rectifiers  have 
been  used  with  a  completely  transistorized  regulation 
circuit  which  satisfaaorily  fulfills  all  the  electrical 
requirements  of  the  power  supply  (Author)   (See  also 
PB  145  263) 


Boeing  Airplane  Co.  [Seattle,  Wash.  J 
STUDY  OF  EQUIPMENT  COOLING  SYSTEMS,  by 
Fred  E.  Schroeder,   Edward  E.  Towe  and  others. 
Rept.  for  1  June  58-30  June  59  on  Contract  AF 
33(616)5784.    Nov  59,   173p.  39  refs.    WADC  Tech- 
nical rept.   59-253. 
Order  from  OTS  ^.00  PB  161  484 

This  report  contains  the  results  of  a  study  of  cooling 
systems  for  electronic  equipment  for  vehicles  oper- 
ating at  velocities  of  Mach  8.  0  to  20.  0  at  altitudes 
from  80,  000  to  200,  000  feet.    This  envelope  includes 
ballistic  and  glide  re-entry  but  excludes  space  and 
orbital  flight  and  sustained -power  aerodynamic  flight. 
Since  a  portion  erf  the  flight  erf  ballistic  and  glide 
vehicles  is  above  the  atmosphere,  all  materials  used 
for  heat  sink,  press urization,   heat  transport  and 
power  generation  must  be  carried  on  board.    It  is 
therefore  possible  to  equate  all  penalties  to  take-off 
weight.    CompariseMis  are  presented  of  expendable 
heat  sink  materials,  press  urization  gases,  heat 
transport  fluids  and  several  simplified  cex)ling  sys- 
tems.   The  effect  on  system  weight  of  such  things  as 
compartment  insulation,  electric  load,  leakage, 
flight  time,  equipment  operating  temperature  and 
ground  operations  are  shown.    In  general,  water  is 
the  best  heat  sink  and  systems  employing  a  liquid 
heat  transport  medium  are  lighter  than  gaseous  sys- 
tems.   A  system  using  water  as  the  heat  sink,   water 
or  liquid  ammonia  as  the  transport  fluid  and  vapor- 
ized ammonia  for  press  urization  was  the  lightest 
system  of  those  analyzed.   (Author) 
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California  U . ,  Los  Angdles . 
TECHNIQUES  FOR  THE  OPTIMUM  SYNTHESIS  OF 
MULTIPOLE  CONTROL  SYSTEMS  WITH  RANDOM 
PROCESSES  AS  INPUTS,  by  H.  C.  Hsieh  and 
C.  T.  Leondes.  Rept.  on  Contract  AF  49(638)438. 
Sep  59,  42p.  5  ref s .  AFaSR-TN-59-II32. 
Order  from  LCnil$3. 30, jph$7. 80  PB  145  488 

This  report  considers  the  general  problem  of  obtain- 
ing the  optimum  multipole  system  when  the  inputs  to 
the  system  are  stationary!  random  processes  .  The 
system  under  investigation  is  linear  and  time  invari- 
ant. The  input  to  each  terminal  shall  consist  of  sig- 
nal and  noise.  The  synthesis  procedure  is  carried 
out  under  the  basis  that  a  fixed  plant  must  be  com- 
pensated in  order  to  perform  certain  desired  tasks  . 
The  design  criterion  employed  is  the  minimum  mean- 
square  error  between  actual  outputs  and  ideal  outputs 
of  the  system.  A  set  of  integral  equations  shall  be 
obtained,  which  can  be  converted  into  algebraic  equa- 
tions through  transformation.  By  solving  these  equa- 
tions and  using  the  method  of  undetermined  coef 
ficients  ,  the  transfer  functions  of  the  compensation 
can  be  uniquely  determined .  (Author) 


Centre  de  Physique.  El^ctronique  et  Corpusculaire 

(France).  |  

DESIGN  AND  DEVELOPMENT  OF  4  MILLIMETER 
PROTOTYPE  CARCINOTKON  TUBES  WITH  MAG- 
NETS.  Final  rept.  on  Contract  AF  61(514)919. 
July  59,   I05p.  9  refs.   W.   R.   411;  RADC-TR-59-241. 
Order  from  LC  mi^.  70,,  ph$l6.  80  PB  145  605 

A  short  survey  of  the  theory  of  operation  of  the  O 
Carcinotron  in  the  millinleter  range  is  made  and 
the  main  features  d  the  (Jesign  of  a  tube  for  the  watt 
level  is  examined.   In  the  second  and  third  parts  the 
results  of  the  study  of  the  main  components  of  the 
tube;  the  gun  and  the  slow  wave  structure,  are  re- 
ported.   The  technology  (rf  the  tube  is  described  in 
the  fourth  part;  the  operating  characteristics  of  dif- 
ferent experimental  tube$  are  reported  in  a  fifth 
part,  and  the  results  are  compared  with  die  theo- 
retical evaluations.    (Seei  also  PB  129  438) 
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Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
SYNTHESIS  BY  CANCEtLATION  OF  ZEROS,  by 
Dov  Hazony.    Scientific  tept.  no.  9  oa  Contract  AF 
19(604)3887.    21  Dec  59,  8p.    1  ref.   AFCRC-TN-59- 
979. 
Order  from  LC  mi$l.  80^  ph$l.  80  PB  145  578 

A  synthesis  procedure  is  developed  in  which  an 
arbitrary  positive  real  function  2  is  represented  by 
means  of    J*,  also  a  positive  real  function,  termi- 
nating a  prescribed  realizable  four  terminal  network. 
^  is  a[  rank  four  less  tl|an  the  rank  of  Z.    (Author) 


Case  Inst,  of  Tech.  ,  C  eve  land,  Ohio. 
A  VARIATIONAL  INTEGRAL    FOR  PROPAGATION 
CONSTANT  OF  A  LOSSY  TRANSMISSION  LINE,  by 
R.  E.  Collin.  Scientific  rept.  no.  8  on  Contract 
AF  19(604)3887.   19  Oct  39,   18p.  2  refs.  AFCRC- 
TN-59-959;  AD- 230  085. " 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  287 


By  assuming  that  the  current  on  a  lossy  transmission 
line  flows  in  the  axial  direction  only  a  variational 
integral  for  the  propagation  constant  can  be  readily 
obtained.    This  variational  integral  shows  that  the 
usual  power  loss  method  of  evaluating  the  attenuation 
constant  is  valid  for  general  transmission  lines. 
This  variational  integral  also  shows  that  the  per- 
turbation of  the  loss  free  phase  constant  is  due  to 
the  increase  in  magnetic  field  energy  caused  by  pen- 
etration of  the  field  into  the  conductors.  (Author) 


Centre  de  Physique,  Electronique  et  Corpusculaire 

(France). 
DESIGN  AND  DEVELOPMENT  OF  UHF  PROTO- 
TYPE CARCINOTRON  TUBES  WITH  MAGNETS. 
Addendum  to  Final  rept.  on  Contract  AF  61(514)917. 
Sep  59,  81p.  W.   R.   448;  RADC-TR-59-242. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  606 

See  also  PB  145  605 


Centre  de  Physique,   Electronique  et  Corpusculaire 

(France). 
WIDE  DYNAMIC  RANGE  BARRIER  GRID  STORAGE 
TUBE  TCM14  AND  TCM16,  by  G.  Wendt.    Rept.  on 
Proj.  NR-048-140.    1  Dec  58,  24p.    WR.  348. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  145  068 


Centre  de  Physique,  Electronique  et  Corpusculaire 

(France). 
WIDE  DYNAMIC  RANGE  BARRIER  GRID  STORAGE 
TUBE  TCM   14  AND  TCM  16,  by  G.  Wendt.    Rept.  on 
[Project  NR-048-140].    1  Mar  59,  24p.   W.   R.  383. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  585 

The  present  report  is  concerned  with  the  last  results 
on  the  tube  TC  M  14  (tests  on  a  "ceramic"  target) 
and  with  the  first  experiments  on  the  design  of  a  tube 
T  C  M  16  having  a  linear  gun.    (See  also  PB  145  068) 


Chatham  Electronics,  Livingston,  N.  J. 
RESEARCH  STUDY  AND  DEVELOPMENT  OF 
CLIPPER  TUBE,  GAS  FILLED,  by  John  J.  McArtney. 
Final  rept. ,  phase  2,   1  Oct  56-14  Nov  57,  on  Con- 
tract DA  36-039- sc-64621.    [1957]    193p. 
AD-218  800. 
Order  from  LC  mi$8.  70,  ph$30.  30  PB  145  226 

General  design  requisites  for  clipper  tubes  are 
listed,  and  various  structures  employing  inverted 
cup  anodes  and  grids  are  described.   The  evolution 
of  the  tube  from  its  inception  down  to  the  "final 
center  fire"  design  is  detailed.    The  methods  used  to 
reduce  sputtering  are  discussed  as  well  as  the  solu- 
tion to  problems  of  obtaining  fast  ionization  time.   A 
cathode  designed  to  deliver  a  peak  current  of  325  amp 
(steady  state)  with  occasional  fault  demand  peaks  d 
1200  amp  is  shown.    This  cathode  is  tentatively  rated 
for  an  rms  current  of  6.  3  amp  and  it  is  believed 
capable  d  considerably  higher  values.    The  design  of 
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a  fast  heating  reservoir,  capable  d  three  minnes 
heating  with  capacity  to  supply  hydrogen  over  the 
anticipated  tube  life  is  described.   A  detailed  cross 
section  d  the  CH  1078  clipper  tube  is  presented  to- 
gether with  complete  information  on  constructional 
details  and  processing.   A  tentative  clipper  diode 
design  has  been  established.    These  tubes  have  under- 
gone limited  testing  both  as  hold-off  diodes  and  as 
clippers.    Results  to  date  are  encouraging.    (Author) 


Cornell  U.  School  d  Electrical  Engineering, 

Ithaca,  N.  Y. 
AN  AMPUTUDE  DISTRIBUTION  FUNCTION  ANA- 
LYZER, by  Elliot  E.  Austein.  Scientific  rept.  no.  3 
on  Radio  Scattering  in  the  Trqx)8phere,  Contract 
AF  19(604)3494.   1  Aug  59,  97p.   18  refs.   Research 
rept.  EE  434;  AFCRC-TN-59-950. 
Order  from  LC  miJ5.  40,  ph$15.  30  PB  145  549 

A  single-channel,  sweep-type,  amplitude-distribution 
function  analyzer  is  described  and  evaluated.  "Die  in- 
strument measures  and  plots  directly  oi  an  Ester- 
line- Angus  graphic  milliammeter  a  graph  of  signal 
amplitude  versus  the  fraction  erf  the  time  during 
which  the  signal  lies  below  that  amplitude.   The  ana- 
lyzer generates  a  voltage  waveform  whose  short- time 
average  value  is  prc^wrtional  to  the  time  during  which 
the  signal  lies  below  a  threshold  level.  The  average 
value  is  computed  by  a  low-pass  RC  filter,  whose 
output  is  monitored  continuously  by  the  recording 
milliammeter.   The  threshold  level  sweeps  slowly 
through  the  amplitude  range  of  the  signal  and  is  pro- 
portional to  the  position  of  the  recorder  cha  n  in  the 
milliammeter. 


David  Sarnoff  Research  Center,  Princeton,  N.  J. 
DEVELOPMENT  OF  PLASMATRON  GASEOUS 
DISCHARGE  TUBES,  by  E.  O.  Johnson.    Final  rept. 
for  7  Sep  51-31  May  54  on  Contract  DA  36-039-sc- 
15401.    29  July  54,  224p.    30  refs. 
Order  from  LC  mi>9.  90,   ph$34.  80  PB  145  342 

A  detailed  discussion  is  given  of  the  theory,  opera- 
tion, and  construction  d  two  different  types  d  ten- 
ampere  hot  cathode  gas  tubes,  which  provide  high 
efficiency  inverter  operation  at  low  supply  potentials. 
One  of  these,  a  low  drop  thyratron,  is  shown  to  give 
the  same  overall  efficiency  as  the  other,  a  plasma - 
tron,  and  at  the  same  time  be  much  more  practical. 
The  low  drop  thyratron,  to  which  most  d  this  rejxirt 
is  devoted,   is  shown  to  derive  its  unusually  low  tube 
drop  from  the  effective  us  e  erf  a  type  of  hot  cathode 
discharge  known  as  the  "ball  d  fire"  mode.    It  is 
shown  that  the  anode  efficiency  of  the  final  design 
tube  is  close  to  the  theoretical  maximum.    Inverter 
operation  for  both  the  plas macron  and  low  drop  thyra- 
tron operation  is  considered  and  typical  test  results 
are  given.    A  discussion  is  given  of  the  theory,  opera- 
tion, and  design  d  hot  cathode  discharges  which  can 
provide  noiseless  operation  and  make  possible  prac- 
tical grid  cut-cC  d  the  anode  current.    The  construc- 
tion and  operating  details  are  given  for  ten  inverter 
tubes  of  the  ten  ampere  size,  two  plas  macrons  and 
eigjit  low  drop  thyratrons,  that  were  delivered  to  the 
Signal  Corps  in  fulfillment  of  the  contract  tube 
requirements. 


David  Sarnoff  Research  Center,  Princeton,  N.  J. 
THERMIONIC  EMISSION  STUDIES,  by  G.  A.  Morton, 
A.  H.  Sommer  and  others.  Quarterly  rept.  no.   1, 
1  Oct-31  Dec  58,  on  Contract  DA  36-039-8C-78155. 
[1958]  22p.  1  ref. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  236 

A  survey  of  the  various  materials  which  may  have 
low  electron  affinities  is  given.    More  promising 
materials  include  MgO,  carbides,  nitrides,  the 
halides  of  the  alkali  and  alkaline  earths,  and  ionic 
compounds  of  the  rare  earths.    "Hot  electron"  emis- 
sion has  been  obtained  under  D.  C.  operation  from 
Si  diodes  after  a  Cs  surface  treatment. 


Edgerton,  Germeshausen  and  Grier,  Inc. ,  Boston, 

Mass. 
12  MW  CERAMIC  HYDROGEN  THYRATRON,  by 
Seymour  Goldberg  and  Daniel  F.  Riley.    Final  rept. 
on  Contract  DA  36-039-sc-73l6l.    13  June  58,   105p. 
23  refs.   AD- 203  574. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  145  406 

This  report  presents  a  general  description  d  the 
design  of  the  12-megawatt,  ceramic-metal  envelope 
hydrogen  thyratron,  as  weD  as  sp>ecific  data  on  the 
design  and  ccxistruction  of  the  seals,  cathode,  grid, 
and  anode.   The  development  of  a  vane-typ)e  cathode 
has  been  one  of  the  major  undertakings  of  the  tube- 
development  program.    Faaors  influencing  the  design 
of  hydrogen  reservoirs  were  investigated.    A  study 
was  also  made  of  the  warmup  characteristics  of  the 
tube,  and  the  factors  influencing  warmup.    Evaluation 
of  the  1802  tube  was  carried  out  according  to  the 
ccoditions  stipulated  in  Signal  Corps.    Specification 
SCL-5319.    Life  tests  have  demonstrated  the  ability 
of  the  tube  to  operate  at  a  50  kc  pulse  repetition  rate 
and  at  5948/1754  condition  two  for  1000  hours  of  life. 
They  have  further  demonstrated  life  at  5948/1754 
condition  one  for  800-900  hours.    The  cathode  ex- 
haustion problem  which  limited  life  at  condition  one 
has  been  relieved.    Preliminary  shock  and  vibration 
tests  were  also  conducted.   The  more  pertinent 
thyratron  processing  techniques  are  described,  and 
data  obtained  from  the  hydrogen  cleanup  investigation 
are  presented.    (Author) 


Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois,  Urbana. 
THE  TIME  ELEMENT  IN  PHOTOELECTRIC 
EMISSION,  by  D.  F.  Holshouser  (Doctoral  thesis)  and 
H.  M.  Von  Foerster.    Final  technical  rept.  on  Contract 
AF  18(600)1018.    June  58.  98p.   27  refs.    AFOSR-TR- 
58-67;  AD- 158  274. 
Order  from  LC  mi^.  40,  ph$15.  30  PB  137  696 

It  was  the  purpose  of  this  investigation,  not  to  analyze 
the  mechanisms  involved  in  photoelectric  emission, 
but  to  actually  measure  the  degree  of  photoelectric 
response  of  transmission-type  cesium-antimonide 
photocathodes  to  light  pulses  of  lOOp^isec  duration, 
i.  e. ,  pulses  about  one  order  of  magnitude  shorter 
than  have  been  previously  reported.    Cesium- 
antimonide  was  chosen  because  d  its  high  quantum 
yield  and  because  of  its  widespread  application. 
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Electron  Tube  and  Microwave  Lab.  ,  Calif.   Inst. 

of  Tech.  ,  Pasadena. 
BEHAVIOR  OF  TRAVELOG- WAVE  TUBES  NEAR 
CIRCUIT  CUTOFF,  by  Daniel  G.   Dow.   Technical 
rept.   no.    10  on  Contract  ijionr  220(13).    Feb  59,  41  p. 
6  refs.   AD-214  439.  ' 

Order  from  LC  mi$3.  30,  bh$7.  80  PB  145  257 

A  theory  is  developed  whiih  explains  the  operation 
of  a  traveling  wave  tube  wfien  operated  near  the  cut- 
off frequency  of  the  slow  ^ave  circuit,  including  the 
effect  of  two  circuit  waved  instead  of  the  usual  one. 
The  theory  is  normalized  |n  a  manner  analogous  to 
that  used  in  more  conventional  analyses,   making  a 
relatively  small  number  of  curves  applicable  to  a 
large  number  of  cases.    Tfie  relationship  between 
this  theory  and  the  3-wave|  theory  usually  used  in 
traveling-wave  tube  analysis  is  shown,  and  they  are 
in  agreement  when  the  system  is  operated  far  from 
the  cutoff  frequency.  Numerical  results  are  given 
for  a  range  of  parameters; which  might  be  useful  in 
traveling  wave  tube  design^  and  an  excellent  agree- 
ment with  published  experimental  results  is  shown. 
(Author) 


Electronics  Research  La|». ,  U.  erf  California, 

Berkeley. 

ANTENNA  ANALYSIS  IN  GENERAL  WITH  SPECIFIC 
REFERENCE  TO  FREQUSNCY  INDEPENDENT 
ANTENNAS,  by  V.   H.   Run^sey.    Rept.  on  Contract 
N7onr-295(29).    25  Feb  59,,  31p.    Rept.   no.   82;  lER 
Series  no.   60,   Issue  no.   2^0. 
Order  from  LC  miS3.  00,  flh$6.  30  PB  145  497 

The  general  problem  of  tramsmission  between  antennas 
is  solved  in  terms  of  field  theory  formulas  for  self  and 
mutual  impedance.    Simple  formulas  for  the  radiation 
patterns  erf  antennas  on  spheres,  cylinders,  and  cones 
are  derived  in  terms  of  thej  solution  for  a  plane  wave 
incident  on  a  sphere  etc.    Various  uniqueness  theorems 
are  obtained  together  with  Practical  applications.    A 
general  eigenfunction  expai|sion  for  the  reaction  is 
derived  and  used  to  give  th*  transmission  between 
antennas  in  a  waveguide  or  near  a  sphere,  as  exam- 
ples.   Several  forms  of  Huygens'  principle  are 
discussed.    It  is  shown  that  the  field  diffracted 
through  a  hole  in  a  plane  mptal  screen  is  the  same  as 
the  field  in  free  space  a£  a  specific  combination  of 
electric  and  magnetic  dipoljes  distributed  around  the 
rim  of  the  aperture. 


Electronics  Research  Lai). ,  U.  of  California. 

Berkeley. 

DELAY  TIME  IN  DOM^NA^  POLE  CIRCUITS,  by 
D.  O.  Pederson  and  G.  W.  jWilson.    Rept.  on  Contract 
hr7onr-295(29).    5  Feb  59,  tbp.  5  refs.    Rept.  no.  80; 
Series  no.  60,  Issue  no.  228. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  495 

In  many  linear  active  and  passive  circuits,  a  domi- 
nant pole  description  can  be  made  of  pertinent  network 
functions.    That  is,  the  network  function  can  be  ap- 
proximated over  a  frequency  or  time  interval  by  one 
pole  or  natural  frequency.   Major  effects  such  as 
bandwidth  or  rise  time  are  then  easily  established, 
hfowever,  information  on  second  order  effects  such  as 


propagation  time  through  the  circuit  is  eliminated.    In 
this  report,  investigation  is  made  of  the  conditions 
necessary  for  a  dominant  pole  description  and  simple 
formulas  are  derived  to  estimate  the  delay  time  of  a 
dominant  pole  circuit.    The  final  results  are  expressed 
in  terms  of  the  coefficients  of  the  network  function; 
hence,   it  is  not  necessary  to  factor  the  rational  func- 
tion in  order  to  establish  whether  a  dominant  pole 
condition  exists  or  what  the  delay  time  will  be. 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
A  NOTE  ON  SIMPLIFIED  TRANSISTOR  EQUIVA- 
LENT CIRCUITS,  by  D.  O.  Pederson.    Rept.  on  Con- 
tract N7onr- 295(29).    5  Feb  59,    16p.   3  refs.    Rept. 
no.   81;   lER  Series  no.   60,   Issue  no.   229;  AD-215555 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  496 

Through  the  use  of  these  simpler  circuits  a  great  deal 
oi  modem  network  technology  can  be  easily  and  with 
physical  insight  applied  to  the  study  and  design  of 
transistor  circuitry.    In  this  report,  certain  of  these 
simple  equivalent  circuits  are  investigated  and/or 
clarified.    In  particular,  two  topics  are  given  most 
attention:  the  problem  of  excess  phase  and  the  incor- 
poration of  the  depletion  layer  capacitance  to  obtain  a 
dominant  pole  response.    TTie  starting  point  will  be  the 
equivalent  circuits  shown  in  Fig.    1,   the  familiar  T 
circuit.    Attention  will  be  restricted  to  the  medium 

frequency  range  ^-^   <  oJ<<j^.    In  this  frequency 

range,  the  effects  due  to  base  width  modulation  can  be 
ignored. 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
SHUNT-PEAKED  TRANSISTOR   AMPLIFIERS,  by 
R.   S.   Pepper  and  D.   0.  Pederson.   Rept.   on  Contract 
N7onr-29529.    13  Apr  59,  27p.   13  refs.   Rept.   no.  85; 
lER  Series  no.  60,   Issue  na  234. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  696 

This  paper  is  concerned  with  the  analysis,  compari- 
son, and  design  of  broad- banded,  low-pass  transistor 
amplifiers.  The  configurations  studied  in  this  paper, 
by  which  broadbanding  can  be  achieved,  are  common- 
emitter  stages  with  resistive,  series-peaked,  or 
shunt-peaked  interstages,  and  common  emitter  stages 
with  a  parallel  RC  network  in  the  emitter  lead. 


Electronics  Research  Lab.  U.  of  California, 

Berkeley. 
STRIPLINE  BETWEEN  CURVED  BOUNDARIES,  by 
Gerald  August.    Rept.  on  Contract  N7onr-295(29). 
5  Mar  59,  73p.  37  refs.    Rept.  no.  83;  lER  Series 
no.  60,   Issue  no.   231;  AD- 2 18  666. 
Order  from  LC  miK  50,  ph$12.  30  PB  145  498 

A  strlpline  transmission  junction  is  examined,   in 
which  the  center  strip  lies  between  ground  planes 
which  are  sections  of  concentric  cylinders.    It  is  con- 
cluded that  impedance  changes  are  negligible  and  that 
transmission  through  the  junction  is  virtually  unaf- 
fected for  a  wide  variety  of  ground  plane  curvatures. 


However,  sizeable  changes  in  radiation  leakage  occur. 
The  relation  of  flat  strlpline  to  curved  stripline  is 
treated.    The  curved  stripline  of  this  report  is  shown 
to  represent  a  general  class  of  curved  striplines.    A 
stripline  in  the  form  at  a  transmission  junction,  having 
as  variables  the  center  strip  width  and  the  ground 
plane  curvature,   is  investigated  over  the  frequency 
band  8500  to  9900  mc.    Impedance,  scattering 
matrices,  and  radiation  leakage  are  experimentally 
determined. 


Electronics  Systems  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge. 
THE  ANALYSIS  AND  DESIGN  OF  DIGITALLY- 
CONTROLLED  INSTRUMENT  SERVOS;  by 
Ralph  Scheidenhelm.    Rept.  on  Contract  N61339-301. 
June  59,   88p.    15  refs.    Technical  rept. 
NAVTRADEVCEN  7890-TR-l. 
Order  from  OTS  $2.  25  PB  161  020 

This  report  analyzes  the  effects  of  time- sampling 
and  amplitude  quantization  of  output  and  error  signals 
on  the  performance  at  a  second-order  instrument 
servo  which  is  to  be  controlled  by  a  digital  computer. 
Two  configurations  are  considered.   One  is  a  high- 
performance  type,  capable  of  reproducing  sine-wave 
inputs  with  a  low-frequency  phase-shift  equivalent  to 
a  delay  d  one-half  sampling  period  and  a  rescxance 
peak  of  2  at  a  frequency  of  one-fourth  the  ampling 
frequency.   The  second  configuration  employs  a 
logarithmic  level -selection  scheme  for  the  computer 

output  signal.    This  considerably  reduces  the  number 
of  discrete  levels  in  the  decoding  of  the  computer 
signal  required  to  achieve  a  given  resolution  and 
maximum  output  shaft  rate.    Application  at  the  design 
techniques  is  made  to  an  instrument  servo  which  con- 
vens  the  signals  generated  in  a  digital  operational 
flight  trainer  to  the  analog  pointer  positions  of  the 
cockpit  instruments.    (Author) 


626 


Electronics  Systems  Lab.,  Mass,  Inst,  of  Tech. , 

Cambridge. 
A  SIMULATOR  STUDY  OF  TWO- DIGITALLY- 
CONTROLLED  INSTRUMENT  SERVOS,  by  Ralph 
Scheidenhelm  and  Yngvar  Lundh.    Rept.  or  Contract 
N61339-30I.   June  59,  72p.   5  refs.   Technical  rept. 
NAVTRADEVCEN  7890-TR-2. 
Order  from  OTS  $2. 00  PB  161  021 

In  this  simulator  study,  an  analog  output  member 
controlled  by  the  TX-O  digital  computer  was  used  for 
experimental  verification  at  two  digitally-controlled 
instrument  servo  configuration  studied  analytically 
in  a  previous  report.    Riysical  simulation  permitted 
investigation  of  the  effects  of  quantization  in  the  out- 
put signal  and  decoded  computer  drive  signal.    One 
servo  uses  a  combination  at  digital  and  analog  com- 
pensation to  realize  a  sine-wave  response  p>eak  erf  2 
at  a  frequency  of  one-fourth  of  the  sampling  fre- 
quency, and  fi  time  delay  in  following  a  ramp  input  erf 
one-half  the  sampling  period.    The  other  servo,  which 
has  lower  dynamic  requirements,   employs  a  selec- 
tion program  which  r»juces  the  number  of  drive  sig- 
nal levels  requiring  decoding.    The  selected  levels 
are  in  logarithmic  sequence  i-(0,  I,  3,  9,  27 — )  rather 
than  the  usual  linear  sequence      (0, 1,  2,  3,   — ).    The 
experimental  results  confirm  the  analysis  of  Report 
7890-TR-l.   (PB  161  020).  629 


General  Electric  Microwave  Lab.  ,  Palo  Alto,  Calif. 
MEASUREMENT  AND  CONTROL  OF  HARMONIC 
AND  SPURIOUS  MICROWAVE  ENERGY,  by  Gabriel 
Novick  and  Vernon  G.  Price.    Final  rept.  Phase  3  for 
Mar  58- Apr  59  on  Contract  AF  30(602)1670. 
15  May  59,  86p.   13  refs.    Rept.  TIS  R59ELM112-3; 
RADC-TR-59-172. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  604 

The  mechanism  for  the  generation  of  unwanted  signals 
in  high  f)ower  microwave  tubes  was  studied  qualita- 
tively and  is  reported,  along  with  the  foil  owing  several 
techniques  for  suppression  of  these  signals  (all 
suggested  methods  being  other  than  external  filtering): 
(1)  by  modulator  design,  (2)  by  drive  signal  filtering, 
(3)  by  undesired  signal  monitoring,  (4)  by  mode  sup- 
pression and  integral  filter,  and  (5)  by  improved  tube 
design.    A  cold-test  model  integral  filter  tube  was 
made,  and  the  incorporation  of  a  harmonic  filter  in 
the  vacuum  envelope  was  found  to  be  feasible. 
(Author)  (See  also  PB  142  935) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  FREQUENCY  CONTROL 
ABOVE  150  MC,  by  William  A.   Edson.    Progress 
rept.  no.   1,   1  Jan-1  Apr  51,   on  Contract  DA  36-039- 
sc-5410.    [1951]    18p.    11  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  157 

A  search  of  the  literature  has  been  made  for  phe- 
nomena which  can  be  used  for  the  accurate  control  at 
frequencies  above  150  Mc.    Certain  phenomoia  have 
been  considered  in  some  detail.    These  are:  (1) 
molecular  resonances  in  gases  at  lower  frequencies 
than  have  as  yet  been  investigated  by  the  techniques 
of  microwave  spectroscopy;  (2)  nuclear  quadrupole 
resonances  in  crystalline  compounds,  particularly 
iodine  compounds;  (3)  magnetic  resonances,  both 
nuclear  and  electronic.    Tentative  conclusions  have 
been  reached  concerning  the  practicability  of  applying 
each  of  the  above  effects  to  the  control  of  a  frequency 
in  the  range  of  interest. 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  FREQUENCY  CONTROL 
ABOVE  150  MC,  by  WiUiam  A.   Edson.    Progress 
rept.  no.  2,   1  Apr-ljuly  51,  on  Contract  DA  36-039- 
sc-5410.    [1951]   37p.    7  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  156 

Work  on  nuclear  magnetic  resonance,  begun  in  the 
previcxis  period,  has  been  continued  and  extended. 
It  has  been  found  that  the  response  of  available 
materials  in  the  frequency  region  of  interest  is  quite 
weak;  therefore  a  sensitive  detection  method  is 
necessary.   A  bridge  method  has  been  selected  as 
best  fitting  the  needs  at  the  present  project.    A  bridge 
for  this  purpose  is  being  designed;  moreover,  it 
appears  that  the  bridge  and  associated  detection  cir- 
cuits may  be  modified  to  generate  oscillation  under 
control  d  the  magnetic  resonance.    The  use  of  cavity 
resonance  for  frequency  control  has  received  addi- 
tional study.   The  open -circuited  half-wave  coaxial 


structure  has  been  tentatively  selected  as  most 
appropriate  to  the  present  needs.   The  properties  erf 
circuits  suitable  for  use  with  cavity  resonators  are 
being  studied.    To  this  enc|  a  brass  cavity  having  a 
Q  al  about  800  at  185  Mc.  has  been  constructed. 
(See  also  PB  138  157) 
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Station,   Atlanta. 
INVESTIGATION  OF  FRBQUQJCY  CONTROL 
ABOVE  150  MC,  by  Williaim  A.  Edson.    Progress 
rept.  no.  3,   1  July-1  Oct  $1,  on  Contract  DA  36-039- 
sc-5410.    [1951]    48p.    9  refs. 
Order  from  LC  mi$3.  30,  bh$7.  80  PB  138  155 

The  bridge  unit  for  the  defection  of  nuclear  magnetic 
resonance  has  been  constructed,  and  associated 
circuits  are  nearly  complete.    Several  of  the  circuits 
have  been  tested  and  found  to  operate  correctly;  how- 
ever, the  complete  systeni  must  be  assembled  and 
tested  before  satisfactory  performance  is  assured. 
Four  open-circuited  half-^ave  coaxial  resonators 
have  been  designed  and  their  construction  is  approxi- 
mately half  completed.    The  designs  are  quite  similar; 
but  differ  in  such  a  way  as|  to  permit  evaluation  of 
different  materials  and  constructional  methods.    The 
first  objective  is  to  obtainja  design  which  has  an 
intrinsically  small  and  cyclic  frequency  variation 
with  temperature.    Competisation  methods  to  reduce 
the  temperature  coefficient  further  will  be  sought  as 
a  second  objective.    Generial  relationships  have  been 
established  between  impedance,  selectivity  and  sus- 
ceptance  slope.    (See  also|PB  138  156) 


Georgia  Inst,  of  Tech.    Bigineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  FRE(ljUENCY  CONTROL 
ABOVE  150  MC  by  Willlai»i  A.  Edson.    Progress 
rept.  no.  4,   1  Oct  51-1  Ma|r  52,  on  Contract  DA 
36-039-SC-5410.    [1952]  35b.    8  refs. 
Order  from  LC  mi$3.  00,  phJ6.  30  PB  138  154 

The  system  for  detection  of  nuclear  magnetic 
resonance  has  been  assembled  and  tested.    In  its 
present  form  the  system  differs  from  that  described 
in  Progress  Report  No.  3  i^  several  resjjects.    The 
amplifier  supplies  a  stable: gain  of  110  db,  and  its 
center  frequency  has  been  changed  from  455  kc  to 
1.  5  Mc.    The  input  and  output  modulators  have  been 
redesigned  to  simplify  tuniiig  and  imF>edance 
matching,  and  the  bridge  coupling  circuits  have  been 
modified  to  account  for  the  reactive  component  of 
the  bridge  imp>edance.    At  Resent,  spurious  coupling 
exists  between  the  input  anfl  output  modulators. 
Active  steps  are  being  takoi  to  locate  and  eliminate 
the  cause  of  this  trouble,    A  resonator -controlled 
oscillator  has  been  tested  $nd  found  to  have  a  temper- 
ature coefficient  at  frequei^y  erf  approximately  2.  4 


parts  per  million  per  degree  C. 
PB  138  155) 


(See  also 
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INVESTIGATION  OF  FREQUENCY  CONTROL 
ABOVE  150  MC,  by  Vernon  Crawford  and  James  C. 
Hogg,  Jr.    Progress  rept.  no.  5,   1  Mar-1  June  52, 
on  Contract  DA  36-039-SC-5410.    [1952]  27p.    5  refs. 
Order  from  LC  mi$2.  70,  phK  80  PB  138  153 

Several  spectrometers  for  the  detection  of  nuclear 
magnetic  resonances  over  a  frequency  range  near 
30  Mc  have  been  constructed  and  tested.    One  of 
these  has  proved  successful,  and  quadrupole  re- 
sonances have  been  observed  in  sodium  chlorate, 
potassium  chlorate,  paradichlorobenzene  and  chlo- 
roform.   Remedies  have  been  found  for  a  number  of 
conditions  which  interfere  with  the  detection  of 
resonances.    (See  also  PB  138  154) 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  FREQUENCY  CONTROL 
ABOVE  150  MC,   by  Vernon  Crawford  and  James  C. 
Hogg,  Jr.    Progress  rept.  no.  6,   1  June-1  Sep  52,  on 
Contract  DA  36-039-sc-5410.    [1952]  23p.    3  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  152 

Modifications  cf  the  previously  described  nuclear 
quadrupole  spectrometer,  which  operates  in  the  30 
Mc  range,  have  permitted  the  detection  of  resonances 
in  sodium  chlorate  samples  with  signal -to- noise 
ratios  greater  than  fifteen-to-one.    Moreover,  the 
detector  has  shown  a  perceptible  tendency  to  lock 
in  frequency  with  the  quadrupole  resonance.    A 
method  of  partial  compensation  for  the  residual 
temperature  coefficient  cf  frequency  in  stable  coaxial 
resonators  has  been  analyzed,  and  design  procedures 
have  been  evolved.    (Author)   (See  also  PB  138  153) 
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Station,   Atlanta. 
INVESTIGATION  OF  FREQUENCY  CONTROL 
ABOVE  150  MC  by  Vernon  Crawford,  James  C. 
Hogg,  Jr.  and  William  H.   Bradley.    Progress  rept. 
no.  7,  30  Sep-l  Dec  52,  on  Contract  DA  36-039-sc- 
5410.    [1952]   30p.   6  refs. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  151 

A  quarter-wave  coaxial  resonator  has  been  construc- 
ted and  tested.    While  the  performance  of  this  unit 
with  respect  to  sensitivity  to  vibration  is  superior 
to  previously  constructed  half-wave  units,   its 
temperature  coefficient  of  frequency  is  inferior, 
being  approximately  three  parts  per  million  per 
degree  centigrade.    Responses  from  the  nuclear 
quadrupole  resonances  of  sodium  bromate  have  been 
observed  at  150  Mc  and  179  Mc.    These  responses 
have  the  highest  signal-to-noise  ratio  of  any  re- 
spcmses  observed  on  this  project.    A  modified 
spectrometer  and  sample  holder  promises  to  enable 
observation  of  nuclear  quadrupole  resonances  up  to 
3(X)  Mc.   A  correlation  between  quadrupole  coupling 
constants  and  elearonegativity  difference  has  been 
observed.     (See  also  PB  138  152) 
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Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  FREQUENCY  CONTROL 
ABOVE  150  MEGACYCLES,  by  Vernon  Crawford  and 
James  C.  Hogg,  Jr.    Final  rept.  on  Contract  DA  36- 
039-SC-541O.    31  Jan  53,   134p.    7  refh. 
Order  from  LC  mi$6.  90,  ph$21.30  PB  138  150    ^ 

The  theories  of  magnetic  and  quadrupole  resonances 
are  presented,  as  are  the  experimental  results  ob- 
tained with  several  quadrupole  spectrometers.    Cor- 
relation between  quadrupole  coupling  constants  and 
electronegativity  difference  has  been  observed,  and  a 
basis  for  prediction  of  hitherto  unobserved  resonances 
has  been  established.    Quadrupole  resonances  were 
observed  at  a  number  of  frequencies  between  30  Mc 
and  179  Mc,  but  no  successful  method  of  frequency 
control  by  this  means  has  been  devised.    The  design 
and  construction  of  stable  coaxial  resonators  is 
described,  and  experimental  results  obtained  with 
one  unit.    The  direct  relationship  between  selectivity, 
or  Q,  and  susceptance  slope  is  demcwistrated. 
(Author)    (See  also  PB  138  151) 
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Station ,  Atlanta . 
PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  Mc  AND  HIGHER)  by  Vernon  Crawford  and  Donald 
W.  Eraser.   Progress  rept.  no.  3,  1  Aug-1  Nov  53, 
on  Contract  DA  36-039- sc -42590.  [1953]  43p.  9  refs. 
Order  from  LC  mi$3.30,  ph$7.80  PB  138  186 

During  the  present  quarter  the  principle  of  temper- 
ature compensation,  previously  applied  to  coaxial 
cavities  resonating  at  300  megacycles  ,  has  been  ex- 
tended to  resonators  designed  for  the  600- megacycle 
range.  Variations  in  construction  from  the  earlier 
models  have  been  included.  Considerable  investi- 
gation of  cavity-controlled  oscillators  has  been  con- 
ducted. An  analytical  investigation  of  the  input  admit- 
tance of  a  loop-coupled  cavity  has  been  made.  Curves 
of  input  conductance,  susceptance,  and  phase  angle 
are  presented  as  tools  which  are  useful  in  the  design 
of  cavity-controlled  oscillators  .  Further  investigation 
on  the  high  overtone  responses  of  quartz  crystals  have 
been  carried  out.  Unmounted  crystal  blanks  have 
yielded  weak  responses  in  the  200  to  300-mc  region. 
(See  also  PB  138  185) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  Mc  AND  HIGHER)  by  Donald  W  .  Eraser.  Prog- 
ress rept.  no.  4,  1  Nov  53-1  Feb  54,  on  Contract  DA 
36-039- sc -4 2590.  [1954]  41p.  9  refs. 
Order  from  LC  mi$3.30,  ph$7.80  PB  138  187 

There  have  been  four  (*jectives  emphasized  during 
the  period  of  this  report.  Measurements  to  determine 
the  characteristics  of  600- mc  coaxial -cavity  resona- 
tors have  been  ccmducted,  theoretical  and  experi- 
mental attention  has  been  devoted  to  a  series-tuned 
cavity-controlled  oscillator,  consideration  has  been 
given  to  a  method  of  automatic  frequency  control 
utilizing  the  high-order  overtone  response  of  a  quartz 


crystal  and  some  time  has  been  directed  toward  a 
literature  study  of  novel  means  of  frequency  control. 
The  three  600- mc  cavities  completed  during  the  pre- 
vious quarter  have  been  subjected  to  careful  scrutiny. 

A  cavity-controlled  oscillator  consisting  of  an  inter- 
nally-mounted tube  and  a  small  series  capacitor  is 
undergoing  theoretical  and  experimental  study.  Some 
attention  has  been  given  to  the  automatic  frequency- 
control  problem.  A  limited  literature  search  brought 
up  several  novel  methods  of  frequency  control  in  the 
lower  UHF  region.  (See  also  PB  138  186) 
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Station,  Atlanta. 
PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  mc  AND  HIGHER)  by  Donald  W.  Eraser. 
Progress  rept.  no.  5,   1  Feb-1  May  54,  on  Contraa 
DA  36-039-SC-42590.    [1954]   40p.    3  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  138  188 

Two  primary  objectives  have  been  emphasized  during 
the  period  of  this  report.    The  first  has  been  the 
continued  development  cf  coaxial- cavity  resonators 
of  minimum  temperature  sensitivity,  the  second  has 
been  an  effort  to  determine  optimum  methods  of 
construction  of  cavity- controlled  oscillators  in  the 
500-to  1000-m^acycle  region.    Three  models  of 
cavities  have  been  developed.    The  first,  using  a 
brass  outer  conductor  and  a  silver-plated  Pyrex 
inner  conductor,  is  temperature-comiiensated.    It  is 
provided  with  an  arrangement  which  permits  resona- 
tor tuning  without  affecting  the  hermetic  sealing 
v^ich  permits  resonator  tuning  without  affecting  the 
hermetic  sealing  which  is  required  to  eliminate  the 
effects  of  humidity  on  frequency  stability.   A  second 
cavity,  utilizing  a  Vycor  center  conductor,  is  un- 
compensated and  nontunable.    The  third  utilizes  a 
center  conductor  which  is  constructed  of  Invar  and 
which  is  rigidly  secured  to  a  brass  end-plate.    Of 
the  three  cavities,  the  first  two  have  demonstrated 
results  M^iich  are  considered  to  be  satisfactory. 
Continued  attention  has  beei  devoted  to  cavity-con- 
trolled osciUators  using  a  small  series  capacitor. 
Experimerts  to  determine  the  effect  of  characteris- 
tic impedance  and  of  physical  size  cf  the  cavity  have 
been  conducted.    An  oscillator  which  has  demon- 
strated frequency  stabilities  of  better  than  one-half 
part  per  millicm  and  is  tunable  over  a  20  per  cent 
frequency  range  near  500  mc  has  been  constructed. 
(See  also  PB  138  187) 
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PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  mc  AND  HIGHER)  by  Donald  W.  Eraser  and 
Edward  G.  Holmes.    Progress  rept.  no.  6,   1  May- 
1  Aug  54,   on  Contract  DA  36-039- sc- 42590.    [1954] 
48p.    6  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  189 

During  the  period  of  this  report,  continued  efforts 
have  been  directed  toward  improvement  erf  series - 
capacitor  cavity -controlled  oscillators.    Three 
hermetically  sealed  assemblies  erf  this  type  have  been 
constructed.    Each  of  these  three  oscillators  has  a 
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nominal  center  frequency  oi  600  megacycles  but  may 
be  tuned  over  an  approxim4e  60-megacycle  band  by 
adjusting  the  series  capacitor.  Some  consideration 
has  been  given  to  the  practicability  of  stabilizing 
oscillators  by  synchronization  processes,  and  limited 
tests  have  been  conducted  iii  the  UHF  region.    It  has 
been  demonstrated  that  synihromzation  of  conven- 
tional UHF  oscillators  is  feasible  at  frequencies  up 
to  800  megacycles  using  either  the  fundamental, 
second  harmonic  or  third  harmonic  of  the  synchro- 
nizing voltage.    In  the  field  trf  automatic  frequency 
control  a  reactance-tube  oscillator  combination  using 
a  half-wave  coaxial  cable  as  a  tank  circuit  shows 
promise  d  extending  the  fr^uency  range  of  conven- 
tional reactance  tubes  into  the  upper  VHP  region. 
(See  also  PB  138  188) 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  Mc  AND  HIGHER)  by  Donald  W.  Fraser  and 
Edward  G.  Holmes.    ProgreBs  rept.  no.  7,   1  Aug- 
1  Nov  54,  on  Contract  DA  3^-039-sc-42590.    [1954] 
38p.    5  refs.  i 

Order  from  LC  mi$3.  00,  pjj$6.  30  PB  138  190 

A  primary  objective  during  ihe  period  of  this  report 
has  been  the  accurate  deten|iination  of  the  frequency 
stability  of  several  cavity-controlled  oscillators 
which  operate  in  the  500-80d-mc  region.    A 
secondary  objective  has  beefi  the  determination  of 
the  heat -transfer  characterijstics  of  coaxial  cavities 
constructed  in  entirety  of  th0  nickel-steel  alloy, 
Invar.    A  third,  and  minor,  objective  has  been  a  re- 
examination of  the  possible  iitilization  of  ceramic 
materials  in  electrical  resonators.    Investigations 
of  ceramic  bases  in  electrickl  resonators  have  been 
pursued,  and  new  methods  of  attaching  conductive 
coatings  have  been  pursued,   and  new  methods  erf 
attaching  conductive  coating^  have  been  tested. 
(See  also  PB  138  189) 
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Station,  Atlanta. 
PRECISION  FREQUENCY  CONTROL  TECHNIQUES 
(500  Mc  AND  HIGHER)  by  Donald  W.  Fraser  and 
Edward  G.  Holmes.    Final  r^pt.  for  1  Nov  54- 
30  Apr  55  on  Contract  DA  36f039-sc-42590.    [19551 
155p.    18  refs.  \ 

Order  from  LC  mi$7.  50,  ph|24.  30  PB  138  191 

This  report  contains  all  the  important  aspects  erf 
the  seven  previous  progress  reports  and  coordinates 
a  number  of  subjects  which  previously  appeared 
isolated  and  detached.    In  addition,  experimeital  and 
theoretical  work  which  was  a<:complished  in  the  final 
quarter  is  presented.    Primary  attention  has  been 
devoted  to  the  design,  constri(jction,  and  testing  of 
coaxial-cavity  resonators,  and  particular  emphasis 
has  been  placed  upon  methods)  of  rendering  these 
cavities  insensitive  to  temperature  variations.    A 
description  of  several  resonators  which  have  attained 


low  temperature  sensitivity  by  means  erf  compensa- 
tion or  by  use  cf  materials  of  low  expansivity  is 
presented.    The  remainder  of  the  report  is  devoted 
to  a  compilation  and  coordination  of  numerous  topics 
which  app)eared  in  somewhat  isolated  forms  in 
various  progress  reports.    (See  also  PB  138  190) 


Haloid  Co.  ,  Rochester,  N.  Y. 
PERFORMING  RESEARCH  ON  NEW  APPROACHES 
TO  PRINTED  QRCUITRY.   Final  rept.   for  1  Mar  56- 
15  Nov  57  on  Contract  AF  19(604)1736.   30  Nov  57 
85p.   10  refs.  AFCRC-TR-58-103;  AD- 146  803. 
Order  from  LC  miH  80.  ph$13.  80  PB  137  520 

Two  independent  methods  for  producing  printed  cir- 
cuits and  components  were  developed.    Both  utilized 
the  idea  of  placing  layers  of  conductive  and  resistive 
materials  on  ceramic  substrates  and  of  subsequently 
selectively  etching  these  layers  to  produce  the  com- 
ponents.   In  one  method,  the  conductive,   resistive, 
and,  sometimes  dielectric,  layers  were  deposited  by 
vacuum  evaporation  techniques;  in  the  other,  a  com- 
bination of  chemical  deposition  techniques,  such  as 
hot  spraying  and  electroplating,  were  employed.    Se- 
lectivity in  the  etching  process  was  of  2  kinds:  (1) 
differential  etching  solutions  were  employed  (etching 
solutions  capable  of  attacking  and  removing  the  top 
layer  of  a  double- layer  blank  but  incapable  of  attack- 
ing the  underlying  layer),  and  (2)  the  geometrical 
patterns  in  the  etched  layers  were  controlled  by 
means  of  a  xerographically  applied  chemical  resist. 
Up  to  300^0,  conductive  lines,  resistors,  and  sol- 
dered connections  were  formed  either  by  vacuum 
evaporation  or  chemical  deposition.    The  chemical 
deposition  method  had  an  advantage  over  the  vacuum 
deposition  technique  in  yielding  circuits  capable  of 
operating  in  excess  of  300OC  without  employing  pro- 
tective coatl'.g.    Capacitors  formed  by  vacuum 
deposition  were  not  capable  erf  operation  in  excess  of 
200OC;  the  prospect  of  producing  capacitors  capable 
of  operating  at  higher  temperatures  appeared  to  be 
good.    Above  SOO^C,  only  the  chemical  deposition 
method  for  forming  printed  circuits  and  components 
was  promising.  Conductive  lines,  connectors,  and  re- 
sistors formed  by  this  method  were  capable  of  pro- 
longed operation,  without  hermetic  sealing,  at  5000C. 


Hughes  Aircraft  [Labs  .]  Culver  City,  Calif. 
DUAL  MODE  BEACON  ANTENNA  WITH  POLARI- 
ZATION DIVERSITY,  by  H.  H.  Hougardy.  Scientific 
rept.  no.  3508/5  on  Contract  AF  19(604)3508.  Aug  59, 
27p.  6  refs.  AFCRC-TN-60-100. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  565 

The  theoretical  analysis  and  experimental  results  for 
an  annular  apenure  antenna  with  a  beacon-type  pattern 
and  polarization  diversity  are  presented.  The  antenna 
considered  consists  of  a  dual  orthogonal  mode  ring 
waveguide  which  has  crossed-slot  radiating  elements 
cut  in  one  of  the  planar  faces  .  Either  right-  or  left- 
handed  circular  polarization  characteristics  are  real- 
ized by  the  use  of  a  single  ring  of  slots  .  With  two  rings 
arrayed,  polarization  of  any  type  can  be  obtained. 
(Author) 
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Hycon  Eastern,  Inc.,  Cambridge,  Mass. 
THEORY  OF  TWO-LEVEL  MASERS,  by 
J   L.  Burkhardt,  J.  W.  Culvahouse  and  others.  Final 
rept.  on  Contract  Nonr- 22 54(00).   3  Feb  58,  217p. 
37  refs.  M-431;  AD- 152  793. 
Order  from  LC  mi$9.60,  ph$33.30  PB  138  136 

Classical  and  quantum -mechanical  treatments  of 
paramagnetic  resonance  in  isolated  atoms  and  in 
assemblies  of  such  atoms  are  presented.  Interactions 
of  paramagnetic  ions  with  crystalline  fields  are  dis- 
cussed in  detail.  Relaxation  times  are  introduced 
phenomenologically  and  later  treated  more  thoroughly 
in  terms  of  the  dipole-dipole  and  ion-phonon  inter- 
actions .  Power  transfer  between  pjaramagnetic  mate- 
rial and  electromagnetic  field  is  calculated  in  both 
macroscopic  and  microscopic  terms  .  The  circuit 
properties  of  various  amplifier  configurations  are 
then  derived,  and  expressions  are  given  for  gain, 
bandwidth,  noise  figure,  stability,  etc.  From  the 
theory  presented,  it  becomes  clear  that  a  reflection- 
cavity-with-circulator  system  will  give  better  f)er- 
formance  in  every  respect  than  a  transmission- 
cavity. 


ITT  Labs.  ,  Nutley,  N.  J. 
AN  EVALUATION  OF  THE  STABIUTY  AND  AC- 
CURACY OF  A  BREADBOARD  MODEL  OF  A 
CESIUM  GAS  CELL  ATOMIC  FREQUENCY 
STANDARD,  by  M.   Arditi.   Final  engineering  rept. 
for  1  Apr- 31  Dec  58  on  Contract  Nonr- 2553(00). 
Feb  59,  239p.  74  refs.   ITT  Technical  memo  no.  747. 
Order  from  LC  mi$10.  20,  ph$36.  30        PB  145  079 

A  description  is  given  of  a  breadboard  model  of  a 
cesium  gas  cell  atomic  frequency  standard  which 
has  been  evaluated  for  stability  and  accuracy.  Short- 
time  stability  ofl2  to  4  parts  in  10^0,  long-time 
stability  of '♦'1  part  in  10^0,  and  accuracy  of  1 3  to  4 
parts  in  lOK)  have  been  measured.    Performances  an 
order  of  magnitude  better  are  predicted.  The  design 
of  the  gas  cell  lends  itself  quite  easily  to  packaging. 
However,   some  develqjment  is  still  necessary  to 
improve  the  life  of  the  light  source  over  its  present 
value  of  about  100  hours.  (Author) 


Linfield  Research  Inst. ,  McMinnville,  Oreg. 
RESEARCH  ON  FIELD  EMISSION  CATHODES,  by 
E.  E.  Martin,  F.  M.  Charbonnier  and  others.    Re- 
search on  Particle  Physics  at  Electronic  Components, 
Contracts  AF  33(616)  (304,  3247,  3851,  and  5404). 
jan  60,   143p.  51  refs.    WADD  Technical  rept.   59-20. 
Order  from  OTS  $2.  75  PB  161  526 

Design  data  are  presented  which  allow  simple  predic- 
tion of  the  electrical  performance  of  field  emission 
cathodes  from  a  knowledge  of  cathode  geometry,  work 
function,  and  pwsition  relative  to  the  tube  anode.    A 
theoretical  treatment  of  energy  exchange  phenomena 
associated  with  the  emission  is  given;  resistive  heat- 
ing of  the  tip  by  the  emitted  current,  heating  and 
cooling  effects  due  to  emission  of  electrons  at  other 
than  the  Fermi  energy,  and  cooling  erf  the  tip  by  both 
thermal  radiation  and  conduction  down  the  emitter 
shank  are  considered;  experimental  verifie:ation  of 
this  theory  ccmfirms  the  possibility  erf  drawing  current 


densities  in  excess  of  10^  amp/cm^,  even  for  cw 
emission.    Use  of  the  field  emission  e:athode  in  volt- 
age regulation  and  rectification  circuits,  electron 
optical  ap>plie:ations,  and  microwave  devices  is  dis- 
cussed.  Factors  affecting  the  electrie:al  stability  of 
the  emission  are  outlined,  and  techniques  which, 
through  improvement  erf  enxitter  enviroiunent,  have 
resulted  in  betterment  of  stability  by  five  orders  erf 
magnitude  and  stable  1000  hour  emission  of  several 
milliamperes  erf  dc  current  are  reported.    Properties 
of  a  nuniber  of  emitting  surfaces  are  discussed.    The 
electrochemistry  of  tungsten  and  its  application  in 
the  fabrication  of  field  emission  tips  are  treated. 
Associated  techniques  are  reported  which  include: 
the  working  of  alumino- silicate  glasses,  methexis 
used  for  achievement  of  ultra-high  vacuum,  con- 
trolled re-orientation  of  tungsten  crystals  by  floating 
zone  melting  and  the  use  of  electric  field  to  inhibit 
geometric  deformation  of  heated  field  emitters. 
(Author)  (See  also  PB  151  552) 


Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 
RESEARCH  INVESTIGATION  OF  REFLECTIVE 
WALL  COATINGS  FOR  MICROWAVE  RESONATORS, 
by  A .  G .  Emslie ,  W .  Franzen  and  A .  Botka . 
Quarterly  rept.  no.  1,  15  Jan- 15  Apr  57,  on  Contract 
DA  36-039-SC-73143.   15  Apr  57,  13p.  22  refs. 
AD- 133  401. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  402 

Methods  are  to  be  studied  for  reducing  inelastic  wall 
collisions,  with  jjarticular  emphasis  on  the  develop- 
ment of  reflective  wall  coatings  for  atomic  fre- 
quency standards  .  The  existing  knowleelge  of  the  in- 
teraction of  adsoriied  atoms  with  surfaces  is  re- 
viewed. An  ojjtical  experiment  for  studying  the  de- 
struction of  the  alignment  of  alkali  atoms  in  wall 
cx)llisions  is  suggested. 


Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 
RESEARCH  INVESTIGATION  OF  REFLECTIVE 
WALL,   COATINGS  FOR  MICROWAVE  RESO- 
NATORS, by  A.  G.  Emslie,  W.  Franzen  and  others. 
Quarterly  rept.  no.  2,  15  Apr- 15  July  57,  on  Con- 
tract DA  36-039-SC-73143.   15  July  57,  56p.  90  refs  . 
AD- 141  515. 
Order  from  LC  mi$3.60,  ph$9.30  PB  145  403 

The  prejgress  of  experimental  and  theoretical  work 
carried  exit  under  this  contract  is  reviewed.  Com- 
putations on  the  separation  of  closely  spaced  spectral 
lines ,  and  on  a  new  method  of  atomic  orientation  by 
optical  pumping,  are  presented.  A  biblie)graphy  on 
surface  interactions  is  apjjended.  Included  is  a  re- 
port entitled  Atomic  Orientation  by  Optical  Pumping . 
(Author)  (See  also  PB   145  402) 


Little,  Arthur  D. ,  Inc.,  Cambridge,  Mass. 
RESEARCH  INVESTIGATION  OF  REFLECTIVE 
WALL  COATINGS  FOR  MICROWAVE  RESONATORS, 
by  A.  G.  Emslie,  W.  Franzen  and  exhers.    Quarterly 
rept.  no.  3,   15  July- 15  Oct  57,  on  Contract  DA 
36-039-SC-73143.    15  Oct  57,  25p.    7  refs. 
AD- 153  112. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  404 
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Further  work  was  dcane  cm  methods  for  reducing  ine- 
lastic wall  collisions.    Of  the  methods  for  producing 
the  interaction  of  aligned  alkali  metal  atoms  with  a 
surface,  optical  pumping  of  a  buffered  vapor  appeared 
the  most  fromising  from  the  simplicity  of  the  appar- 
atus required  and  the  speed  with  which  definite  re- 
sults could  be  obtained.    It  was  felt  that  Dehmelt's 
experiment  (Fhys.  Rev.   105:1487,   1957)  could  be 
adapted  for  the  purpose  of  studying  surface  relaxa- 
tion.   Changes  were  made,  however,  to  Dehmelt's 
original  experiment.   One  change  involved  redesign 
of  the  gas  cell  increasing  tjie  wall  temperature  by 
30°  to  50°C  over  the  sodiuiti  reservoir  temp)erature. 
By  varying  the  sodium  vapcfr  pressure,  the  contri- 
bution of  electron  exchange^  to  the  spin  relaxation  of 
the  sodium  can  be  separated  from  other  forms  at 
relaxation.    Another  change  involved  filtering  out  one 
of  the  2  D- lines  of  the  pumbing  radiation  to  make  the 
pumping  process  more  or  uess  independent  d  the 
buffer-gas  pressure.    To  achieve  a  uniform  illumi- 
nation of  the  entire  gas  voliime,  the  ratio  of  wall 
area  to  volume  of  the  gas  cell  was  maximized  by 
employing  a  cylindrical  container  with  a  4:1  ratio 


of  length  to  diameter.    (See 


also  PB  145  403) 


,  Cai 


Little,  Arthur  D.,  Inc.,  Canibridge,  Mass 
RESEARCH  INVESTIGATION  OF  REFLECnVE 
WALL  COATINGS  FOR  MICROWAVE  RESO- 
NATORS, by  A.  G.  Emslie,  W.  Franzen  and 
H.  Lerch.  (^arterly  rept.  no.  4,  15  Oct  57- 
15  Mar  58,  on  Contract  DA  36-039-sc-73143. 
15  Mar  58,  31p.  5  ref s  . 
Order  from  LC  mi$3.00,  p^6.30  PB  145  405 

This  report  discusses  modifications  that  have  been 
made  in  the  apparatus  for  the  study  of  wall  relaxation 
of  aligned  alkali  metal  atonts  .  The  progress  of  ex- 
perimental work  is  discussed,  and  a  detailed  analysis 
of  two  different  methods  foif  measuring  relaxation 
times  is  presented.   (Author)  (See  also  PB  145  404) 


Lowell  Technological  Inst]   Research  Foundation, 
Mass.  I 

STUDIES  OF  PIEZOELECtRIC  RESONATORS,  by 
C.   R.  Mingins.  R.  W.  PerUy,  and  C.  A.  Stevens. 
Quarterly  rept.  no.   1,   1  Sep- 30  Nov  56,  on  Contract 
DA  36-039-8C-72833.   [1956J  24p.   1  ref. 
Order  from  LC  mi$2.  70,  ptt$4.  80  PB  145  227 

Regions  of  frequency- dimension  space  additional  to 
those  d  previous  contract  Work  for  flat  rectangular 
AT-cut  quartz  plates  have  been  exanuned  for  identi- 
fication and  plotting  of  nxxl^s  which  could  be  com- 
pared with  Mindlin's  theory,  and  for  those  modes 
good  agreement  is  shown. 


Lowell  Technological  Inst.  Research  Foundation, 

Mass. 
STUDIES  OF   PIEZOELECTRIC  RESONATORS,  by 
C.   R.   Mingins  and  R.   W.   Perry.   Quarterly  rept. 
no.   2,   1  Dec  56-28  Feb  57,  pn  Contract  DA  36-039- 
8C- 72833.   [1957]  20p.   5  ref^   AD- 138  885. 
Order  from  LC  miJ2.  40,  ph|3.  30  PB  145  228 


The  instrumentation  necessary  for  working  at  much 
higher  frequencies  is  being  developed  while  studies 
are  continuing  on  the  normalized  frequency-dimen- 
sion curves  and  the  vibration  distribution  patterns  for 
flat  circular  AT-cut  plates.   Flat  plates,  fully  elec- 
troded,  are  being  used  to  insure  that  the  various 
orders  of  modes  will  most  likely  be  present  as 
strongly  as  possible,  and  to  test  the  theory  for  flat- 
plate  piezoelectric  crystals.  Some  of  the  modes  were 
identified,  and  the  functions  for  them  compared  with 
theoretical  prediction.   Three  methods  for  mode  iden- 
tification are  being  used  (1)  the  passive  probe  pres- 
sure pattern  technique,  (2)  finely  divided  powder  or 
liquid  patterns,  and  (3)  a  photo- etch  method  of  apply- 
ing precisely  shaped  and  aligned  electrodes  to  the 
major  crystal  faces.  The  series  resistance  of  a 
mode  shows  a  high  correlation  with  the  amplitude  of 
the  spectral  response  observed  on  the  crystal  re- 
sponse spectrometer.  The  resistance  of  the  funda- 
mental thickness  shear  as  measured  on  the  crystal 
impedance  meter  gives  a  good  indication  of  the  de- 
gree of  coupling,  especially  with  flexural  modes,  to 
which  it  is  subjected.  New  and  precise  tools  and  fix- 
tures are  being  built  for  use  with  the  higher  fre- 
quency, very  thin  crystals  required  for  the  higher 
reaches  of  d/h  ratios.  (See  also  PB  145  227) 


Lowell  Technological  Inst.  Research  Foundation, 

Mass. 
STUDIES  OF  PIEZOELECTRIC  RESONATORS,  by 
C.   R.  Mingins,   R.   W.   Perry  and  others.   Quarterly 
rept.   no.   3,   1  Mar- 31  May  57,  on  Contract  DA  36- 
039-SC-72833.   [1957]  28p.  2  refs.  AD- 139  174. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  229 

Studies  were  continued  on  the  normalized  frequency- 
dimension  curves  and  the  vibration  distribution  pat- 
terns for  flat  circular  AT-cut  plates.   The  region  just 
below  the  diameter/ thickness  (d/h)  value  of  20  was 
investigated.   Charts  of  experimental  normalized  fre- 
quency-dimension data  are  presented  with  theoretical 
predictions  cf  first-order  asymmetric  curved  for  the 
same  region  superimposed.   Other  orders,  not  pre- 
dicted, also  appear  in  the  experimental  plots  and 
illustrate  how  the  fundamental  thickness- shear  mode 
is  almost  never  free  of  coupling  to  some  flexure  or 
other.  A  probe  diagram  and  photographs  of  powder 
patterns  of  2  modes  illustrate  the  methods  of  identi- 
fying modes.  Masks  were  made  to  stimulate  axially 
symmetric  modes  (selective  mode  excitation).  A 
high  degree  of  correspondence  was  shown  in  compar- 
ing modes  between  the  amplitude  of  the  response  on 
the  crystal  response  spectrometer  and  the  series 
resonant  conductance  read  with  the  CI  meter.   The 
degree  of  coupling  experienced  by  the  fundamental 
thickness  sheai  with  flexural  or  other  modes  is  re- 
flected in  the  nieasurements  of  its  series  resonant 
resistance.    The  new  micrc^robing  device  for  use 
with  very  thin  piezoids  was  completed.  (See  also 
PB  145  228) 


634 


Lowell  Technological  Inst.  Research  Foundation, 

Mass. 

STUDIES  OF  PIEZOELECTRIC  RESONATORS,  by 

C  R.  Mingins,  R.  W.  Perry  and  others.  Final  rept. 

for  1  June- 31  Dec  57  on  Contract  DA  36-039- sc- 

72833.   [1957]  41p.   3  refs.   AD- 200  872. 

Order  from  LC  mi^.  30,  ph$7.  80  PB  145  230 

Experimental  studies  have  been  carried  out  on  fully 
plated,  flat,  circular  AT-cut  piezoids  to  trace  the 
curves  of  normalized  frequency  as  a  function  of 
normalized  diameter.   These  curves  are  shown  for  a 
pan  of  the  intermediate  range  of  d/h,  which  lies  be- 
tween 20  and  50,  and  the  Mindlin  first  order  asym- 
metric curves  from  approximate  theory  for  the  same 
region  are  shown  for  comparison  purposes.  Features 
of  agreement  and  disagreement  are  pointed  out.  Ref- 
erence is  made  to  similar  plots  and  comparisons 
which  appeared  in  the  quarterly  reports  for  the  d/h 
r^ion  below  20.  Methods  of  identifying  nvDdes  are 
described  and  illustrated.   Examples  of  precisely 
designed  electrode  shapes  and  orientations  are  shown. 
They  are  applied  by  a  photographic  method,   using 
jigs  for  exact  alignment.   Measurements  on  mode 
series  resonant  resistance  and  amplitude  are  dis- 
cussed. New  instruments  and  fixtures  were  described 
for  the  experiments  in  nrKxle  analysis  of  very  high 
precision  in  the  range  of  very  small  crystal  thick- 
ness, and  for  making  very  small  and  closely  con- 
trolled changes  in  the  diameter  of  thin  plates. 
(Author)  (See  also  PB  145  229) 


[Mallory,  P.  R. ,  and  Co. ,  Inc.,  [Indianapolis,  Ind.  ] 
DEVELOPMENT  OF  POWER  SUPPLY  PP-  (  )/GRC: 
AC  POWER  SUPPLY  FOR  STANDARDIZED  SERIES 
OF  FM  RADIO  SETS,  by  E.  D.  Aldred.  Final  rept. 
for  15  May  56-15  May  57  on  Contract  DA  36-039-sc- 
72315.  [1957]  51p.  5  refs.  AD- 143  6%. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  145  475 

Tlie  report  presents  circuits  used  in  the  power  supply, 
discusses  the  operation  of  the  circuits  and  the  power 
supply  as  a  whole,  and  gives  results  obtained  in  a 
series  of  laboratory  tests  on  the  completed  supply. 
Regulation  and  filtering  of  several  output  voltages 
were  important  considerations.    Regulaticm  of  voltages 
having  wide  load  variations  was  pirovided  by  magnetic 
amplifier  regulators.    Silicon  diodes  were  used  to 
reduce  rectifier  heat  loss  and  aging  and  to  provide 
more  efficient  magnetic  amplifier  operation.    By 
utilizing  these  two  relatively  new  devices,  the  heat 
generated  in  the  power  supply  has  been  greatly  re- 
duced and  the  maintenance  free  life  should  be  greatly 
extended.    It  is  anticipated  that  this  power  supply 
should  have  a  maintenance  free  life  of  5,  000  to  10.  OCX) 
hours  when  operated  at  full  load  under  usual  operating 
conditions.    (Author) 


Melpar,  Inc. ,  Falls  Church,  Va. 
AN  ELECTROMECHANICAL LY  SCANNABLE 
TR(XJGH  WAVEGUIDE  ANTENNA  ,  by  H.  H.  Hibbs. 
Final  rept.  on  Contract  AF  19(604)4056.   1  Oct  59, 
47p.   16  refs.  AFCRC-TR-59-358. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  559 


The  feasibility  of  electromechanically  scanning  a 
trough  waveguide  array  has  been  demonstrated.  The 
antenna  consists  of  a  trough  waveguide  array  feeding 
a  parabolic  cylinder  reflector.  The  trough  wav^;uide 
is  made  to  radiate  by  the  use  of  periodic  asymmetric 
base  blocks.    The  array  is  scanned  by  mechanically 
changing  the  height  of  periodic  structures  located  in 
the  trough  waveguide  on  the  center  fin.    A  total  scan 
angle  in  excess  of  20  degrees  has  been  achieved  with 
a  beamwidth  in  the  plane  of  scan  equal  to  3  degrees, 
A  beamwidth  of  10  degrees  is  obtained  in  the  plane 
perpendicular  to  the  plane  of  scan. 


Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
REFLECTIONS  IN  A  FERRITE  FILLED  WAVE- 
GUIDE, by  C.  B.  Sharpe  and  D.  S.  Heim.    Technical 
rept.  no.  72  on  Contract  DA  36-039- sc-63203. 
May  57,  27p.  6  refs.    2262-157-T;  AD- 141  658. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  648 

A  solution  is  obtained  for  the  electric  field  at  the  air- 
ferrite  interface  (Z  =  0)  in  a  rectangular  waveguide 
filled  with  ferrite  in  the  semi-infinite  half  (Z>  0) 
magnetized  in  the  direction  of  the  electric  field.    The 
field  is  expressed  in  terms  of  a  Neumann  series  ob- 
tained by  iteration  erf  a  singular  integral  equation 
which  satisfies  the  boundary  conditions  at  the  inter- 
face.   The  equivalent  circuit  for  the  junction  is  also^^ 
presented.    (Author)  ^ 


Microwave  Engineering  Labs. ,  Inc. ,  Palo  Alto, 

Calif. 
RESEARCH  AND  DEVELOPMENT  OF  A  SOLID 
STATE  PARAMAGNETIC  MASER,  by  Perry  H. 
Vartanian.  C^iarterly  progress  rept.  no.   1  (Scien- 
tific rept.  no.   1)  10  June-9  Sep  58  on  Contract 
AF  19(604)4071.  9  Oct  58,  20p.  AFCRC-TN-58-396; 
AD- 160  853. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  990 

The  objective  of  the  study  program  is  to  increase  the 
amplifying  bandwidth  of  the  paramagnetic  maser. 
This  will  be  accomplished  particularly  through  the 
use  of  slow- wave  structures.  The  study  is  limited  to 
the  use  of  the  single  crystal,  chromium  doped  sap- 
phire, commonly  called  ruby,  because  of  its  chemi- 
cal stability  characteristics.  A  cavity  maser  using 
paramagnetic  ruby  has  been  built  and  operated  at 
2600  mc  with  a  10  kmc  pump.    Gains  of  28  db  with 
ICX)  kc  bandwidth  were  measured.    Studies  of  slow- 
wave  structures  for  a  traveling-wave  maser  have 
been  started  and  the  required  characteristics 
formulated.  (Author) 


Microwave  Engineering  Labs. ,  Inc. ,  Palo  Alto, 

Calif. 
RESEARCH  AND  DEVELOPMENT  OF  A  SOLID 
STATE  PARAMAGNETIC  MASER,  by  Roy  W. 
Roberts.   Quarterly  progress  rept.  (Scientific)  no.  5, 
10  June-9  Sep  59,  on  Contract  AF  19(604)4071. 
9  Oct  59,   41p.    18  refs.    AFCRC-TN-59-799. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  548 
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The  objectives  of  the  study* program  are  to  investigate 
means  of  increasing  the  an^plifying  bandwidth  of  the 
solid  state  maser,  particu^rly  by  means  of  slow- 
wave  structures.    In  additi(J>n  an  initial  survey  will  be 
made,  involving  no  developmental  work,  of  means  to 
extend  the  maser  to  higher  operating  frequencies. 
(See  also  PB  143  973) 


Microwave  Lab.  ,   Stanford  U. ,  Calif. 
BASIC  MICROWAVE   RESEARCH,   by  M.  Chodorow. 
Scientific  rept.   no.    15  for  \  Apr-30  June  59  on  Con- 
tract AF  19(604)1930.    Sep  &9,   18p.    M.   L.   rept. 
no.   639;  AFCRC-TN-59-756;  AD-230  920. 
Order  from  LC  mi$2.  40,  p|iS3.  30  PB  145  574 


Coupled  cavity  theory.    Plasma  physics  studies, 
linear  propagation  in  ferrit^  media.    (See  also 
PP  143  205) 


Non- 


Microwave  Lab.  ,   Stanford  U.  ,   Calif. 
ON  THE  BOUNDARY  VALUE  PROBLEM  OF  WAVE- 
GUIDE WINDOWS,  by  Max  t>aul  Forrer.    Technical 
rept.  on  Contracts  Nonr- 225(26,  48)  and  N6onr- 
25123.    Mar  59,   123p.   15  r«fs.    M.  L.   rept.  no.  575; 
AD-215  820. 
Order  from  LC  mi$6.  30,  pftSlO.  80  PB  145  117 


The  mode  conversion  theory  is  generalized  to  the 
case  of  arbitrary  dielectriclobstacles,   and  applied  to 
the  problem  of  the  vicinity  c^  dielectric  waveguide 
windows  of  general  shape.    Results  are  compared  with 
experimental  measurement^  to  determine  the  validity 
of  the  approximate  methods  lused.    The  mathematical 
method  is  that  of  a  normal  itiode  expansion  of  the  elec- 
tromagnetic fields.    The  coi^tribution  of  individual 
waveguide  modes  to  the  total  field  may  be  determined 
by  successive  approximations.    The  theory  is  applied 
to  several  specific  window  geometries  where  a  per- 
turbation procedure  is  used^  based  on  an  expansion 
of  the  fields  in  powers  of  (C  -  1).    The  comparison 
between  theory  and  experiment  is  done  by  way  of  the  ) 
reflection  coefficient.    First*order  solutions  are 
accurate  for  windows  of  low  dielectric  constant 
(C<4)  and  small  length.    lm|)rovements  obtainable  by 
second-order  approximation  la re  illustrated.    For 
windows  of  high  dielectric  constant  (€;:!i;10)  and  a 
length  of  the  order  of  a  guide  wavelength,  there  is 
strong  modal  interaction,   so  that  the  first-order 
solutions  are  only  qualitativdly  correct.    Accurate 
results  for  this  case  must  be  obtained  by  numerical 
integration  of  the  coupled  differential  equations  of 
several  modes.    This  probleiji  is  well  adapted  to 
programming  on  a  computer..   The  phenomenon  of 
ghost-modes  in  dielectric  windows  is  discussed. 
(Author) 


Microwave  Research  Inst. , 

Brooklyn,  N.  Y. 
BROADBAND  HIGH  POWER  (toAXIAL  UNE 
COUPLERS,  by  Stanley  Greer blatt  and  John  W.  E 
Griemsmann.  Final  rept.  on  Contract  AF  30(602)1735. 
4  Sep  58,  58p.  2  ref s  .  Rept. 
RADC-TR-58-140;  AD- 148  9^0, 
Order  from  LC  mi$3.60,  ph$?.30  PB  145  399 


Polytechnic  Inst,  of 


1-689-58;  PIB-617; 


A  hybrid  (3  db)  coaxial  coupler  fed  trom  standara 
1-5/8"  line  at  600  mc/sec.  was  designed,  constructed, 
and  a  first  model  tested.  The  operating  principle  is 
similar  to  that  of  the  "short-slot"  coupler  in  rectan- 
gular waveguide  and  utilizes  dielectric  to  achieve  two 
modes  of  different  phase  velocity .     Performance  tests 
on  the  initial  model  indicate  bandwidth  and  duplexing 
capabilities  comparable  to  those  of  the  waveguide 
"short-slot"  coupler.  An  analysis  was  also  made  of  a 
3  db  contra-directional  coupler  which  requires  no  use 
of  dielectric  and  for  which  greater  bandwidths  appear 
to  be  feasible  both  for  the  coupler  and  the  associated 
duplexing  network.  In  addition,  a  branched-guide  type 
duplexer  utilizing  multiple  interior  T.  R.  tubes  was 
analyzed.   For  the  designs  considered  the  bandwidth 
is  less  than  that  available  forduplexers  using  the  3  db 
couplers .  (Author) 


National  Bureau  of  Standards,  Washington,  D    C 
EXPENDABLE  MODULES  AS  BASES  FOR  DIS- 
POSAL-AT- FAILURE  MAINTENANCE,  by 
R.  O.  Stone.  P.  Meissner  and  K.  M.  Schwarz. 
Feb  60,  84p.    19  refs.   Technical  note  no.   41. 
Order  from  OTS  $2.  25  PB  151  400 

This  report  compares  the  costs  to  procure,  support 
and  maintain  an  equipment  designed  with  expendable 
modules  to  the  costs  to  procure,   support,  and  main- 
tain a  similar  equipment  designed  with  repairable 
modules.    It  was  found  that  the  total  costs  in  either 
case  were  approximately  equal.    Modules  of  various 
electrical  sizes  (from  1  to  12  tubes)  have  been  con- 
pared  from  the  standpoint  of  total  over- all  procure- 
ment cost,  in  order  to  determine  an  optimum  module 
size.    On  the  basis  of  calculations  made,  it  has  been 
concluded  that  the  optimum  module  which  would  lead 
to  lowest  over -all  procurement  cost  and  at  the  same 
time  be  of  aid  in  the  solution  of  logistic  and  main- 
tenance problems  would  be  one  containing  from  4  to 
8  tubes.    This  is  true  for  both  disposal- dt-failure 
and  repairable  modules. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif, 
THE  NOTS  PCM  TIMING  SYSTEM:  AN  OVERALL 
DESCRIPTION,  by  J.  B.  Moffett.  26  Aug  59,  67p. 
17  refs.  NOTS  TP-2316. 
Order  from  LC  mi$3.90,  ph$10.80  PB  145  382 

The  underlying  principle  of  the  PCM  timing  system  is 
pulse  transmission  of  data;  precise  timing  and  control 
functions  are  derived  by  digital  techniques  and  sent  to 
test- range  instrument  sites  via  a  9-channel  pulse- 
code- modulated  UHF  radio  link.   This  report,  one  of 
a  series  on  the  entire  timing  system,  is  an  intro- 
duction to  the  system  as  a  whole.  (Author) 


Radio  Corp.  of  America,  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  MILITARY 
PLATED  CRYSTAL  UNITS,  by  E.   M.   Washburn. 
Quarterly  progress  rq)t.   no.    1,   1  Feb-30  Arp  53, 
on  Contract  DA  36-039-sc- 42670.   [1953]  21p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  194 

Design  of  a  new  constant  temperature  oven  and  a  re- 
view of  pertinent  literature,  including  ten  quarterly 
progress  reports. 
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Radio  Corp.  of  America,  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  MILITARY 
PLATED  CRYSTAL  UNITS,  by  E.  M.  Washburn. 
Quarterly  progress  rept.  no.  9,   1  Feb-30  Apr  55, 
OT  Contract  DA  36-039-sc-42670.    [1955]    171p. 
Order  from  LC  mi$8. 10,  ph$27. 30  PB  145  202 

The  optimum  process  employed  included  semi- 
poUshed  quartz  plates,  no  ion  bombardment,  etching 
at.04F2,  bakelite  silver  cement  BC- 6035,  vacuum 
bake  1  hour  at  ISO^C,  Nalco  #14  flux,  no  frequency 
adjustment  spots,  helium  gas,  preaging  for  24  hours 
at  125°C.   Much  attention  has  been  given  to  the 
derivation  and  application  of  an  "aging  prediction 
formula".    (See  also  PB  145  201) 


Radio  Corp.  cf  America,  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  MILITARY 
PLATED  CRYSTAL  UNITS,  by  E.  M.  Washburn. 
Final  rejjt.  for  1  Feb  53-31  July  55  on  Contract  DA 
36-039- sc-42670.    [1955]   227p. 
Order  from  LC  mi$9.  90,  ph$34.  80  PB  145  203 

Review  of  the  project  covering  a  period  of  30  months. 
The  standard  metal  HC-6/U  holder  itself  can  be  the 
source  of  serious  negative  frequency  deviations. 
Every  unit  must  be  hermetically  sealed.   Quartz 
plates  above  about  5  Mc  should  be  polished,  or  at 
least  semi -polished,  and  only  lightly  etched.    There 
must  be  no  trace  of  moisture  or  other  contamination 
on  the  quartz  plate  surfaces  during  the  plating,  either 
by  sputtering  or  evapwration.    These  crystal  units 
should  be  charged  to  atmospheric  pressure  with  a 
gas  such  as  helium,  which  lends  itself  to  effective 
leak  tests  by  means  cf  a  mass  spectrometer.    The 
use  erf  frequency  adjustment  spots  over  a  base  plating 
niay  cause  hieh  unit  resistance  at  overtone  fre- 
quencies.  All  crystal  units  should  be  pre-aged  by  a 
baking  cycle,  24  hours  at  1250c.   Adequately  fabri- 
cated crystal  units  should  show  no  measurable  effect 
from  the  standard  humidity  test  or  altitude  test.   An 
indication  of  crystal  unit  aging  properties  may  be 
obtained  by  submitting  test  units  to  5  full  days  at 
+75°C  and  measuring  the  total  frequency  variation. 
The  above  conclusions  were  the  result  of  testing  492 
crystal  units  for  aging  characteristics  in  constant 
temperature  ovens  maintained  at  75^0  to  a  stability 
of  better  than  ip.Ol^C.  (See  also  PB*  145  202) 


Radio  Corp.   of  America,  Harrison,  N.  J. 
EVALUATION  TESTS  OF  CERAMIC  PENCIL  TRI- 
ODE  RCA  DEVELOPMENTAL  TYPE  A15054Q,  by 
J.  J.  Thompson  and  T.   J,  Henry.   Final  rept.  for 
10  June  57-10  June  58  on  Contract  DA  36-039- sc- 
74811.   10  July  58,  76p.   1  ref. 
Order  from  LC  miH  50,  ph$12.  30  PB  145  235 

Evaluation  data  on  one  hundred  tubes  for  electrical 
and  mechanical  tests  and  life  are  presented  in  the 
form  of  graphs  and  tables.   The  methods  of  test  and 
conditions  used  are  given  for  each  test.  Data  on 
power  gain  and  noise  factor  at  500  and  1000  mega- 
cycles are  given;  and  the  methods,  conditions,  and 
circuits  used  are  discussed  in  detail  with  block  Dia- 
grams and  drawings.    Results  of  input-admittance 
measurements  at  500  Mc  are  shown  in  tables  and 


graphs.    Vibration  data  are  reported  in  chart  form, 
and  results  erf  shock  and  bending  tests  are  given. 
Life  test  results  at  175^0  ambient  temperature  for 
500  hours  are  shown  in  tables  and  graprfis.    A  specifi- 
cation in  Military  Form  for  the  A15054Q  is  pre- 
sented and  discussed.  (Author) 


Raytheon  Mfg.  Co. ,  Waltham,  Mass. 
CERAMIC- METAL  SEAL  OUTGASSING  STUDY,  by 
R.  J.  Dyer  and  M.  Weiss.    QK608  Final  rept.  for 
1  Apr-31  Dec  56  on  Contract  AF  19(604)1826.    [1957] 
37p.    AFCRC-TR-57-162;  AD-117  021. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  438 

A  study  was  made  of  gases  evolved  from  Raytheon 
ceramic-metal  seal  assemblies  at  temperatures  up  to 
700*^0  for  test  assemblies  brazed  with  the  following 
solders:  silver-copper  eutectic,  80%  gold  -  20% 
copper,  pure  silver  and  pure  copper.    The  gases 
evolved  were  hydrogen,  carbon  monoxide,  water  vapor 
and  carbon  dioxide.    The  quantities  and  kinds  of  gases 
produced  during  bakeout  of  the  test  assemblies 
apparently  did  not  depend  on  the  type  of  solder  used. 


RCA  Service  Co. ,  Camden,  N.  J. 
THE  PREDICTION  AND  MEASUREMENT  OF  AIR 
FORCE  GROUND  ELECTRONIC  EQUIPMENT  RE- 
LIABILITY.   Final  engineering  rept,  on  Contract  AF 
30(602)1623.    15  Aug  58,   179p.    9  refs.    R-2-58; 
RADC-TN-58-307;  AD-148  977. 
Order  from  LC  mi $8.  10,  ph$27,  30  PB  145  924 

A  method  was  develqjed  for  reliability  prediction  in 
advance  of  equipment  production.    The  objective  was 
approached  through  a  3-phase  study  of  representative 
equipments  in  3  broad  classes:  radar,  communica- 
tions, and  navigation.    Results  of  the  three-phases 
are  briefly  summarized.    The  predictions  provided 
estimates  of  equipment  mean-time-to-failure  that 
agreed  reasonably  well  with  both  laboratory  tests  and 
field  observations.    The  predictions  of  failure  contri- 
bution by  major  part  classes  proved  accurate,   within 
the  statistical  limits  imposed  by  the  amount  of  data, 
for  7  out  of  10  part  classes.    The  largest  difference 
between  obtained  and  predicted  failures  was  in  the 
tube  cat^ory.    Electrical,  electronic,  and  electro- 
mechanical parts  and  components  accounted  for  98% 
of  the  true  equipment  failures  used  to  estimate  field 
reliability. 


Research  Lab,  of  Electronics,  Mass,   Inst,   of 

Tech.  ,  Cambridge. 
AN  ANALOG  PROBABILITY  DENSITY  ANALYZER, 
by  Hugh  E.   White.   Master's  thesis.   Rept.  on  Con- 
tract DA  36-039- sc-64637.  29  Apr  57,   30p.    16  refs. 
Technical  rept,  326;  AD- 156  601. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  268 

The  develc^ment  and  construction  of  an  analog  ana- 
lyzer for  determining  the  first-order  probability 
density  function  erf  signal  amplitudes  of  frequencies 
between  30  cps  and  20  kc  is  described.    Values  of 
probability  density  are  determined  by  averaging  a 
derived  random  variable  that  is  unity  when  the  signal 
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is  in  the  amplitude  intervii  that  is  being  analyzed  and 

It  is  generated  by  a  diode 


is  zero  at  all  other  tin^s 

level- selector  circuit  thaii  gates  a  60- mc  carrier  to 
a  bandpass  amplifier.    Th|s  level  selector  eliminates 
many  of  the  problems  of  frequency  response  and 
drift  that  are  associated  \^th  the  amplitude  discrimi- 


nators of  the  conventional 


level  selector.    The  ampli 


tude  range  of  the  signal  comprises  50  intervals  that 
are  analyzed  sequentially  tnd  the  complete  prob- 
ability density  function  is  plotted  by  a  pen  recorder. 
The  frequency  response  aiid  drift  stability  of  the  ana- 
lyzer are  experimentally  Evaluated,  and  examples  of 
experimental  probability  density  functions  are  given. 
Block  diagrams  and  descriptions  of  both  digital  and 
analog  systems  that  have  ijeen  previously  developed 
for  determining  probability  density  functions  are 
presented.   Definitions  and]  some  properties  of  prob- 
ability density  functions  aie  reviewed.  (Author) 


Stanford  Research  Inst. ,  Menlo  Park,  Calif, 
GROUND  ILLUMINATION  PATTERN  OF  SIGNALS 
REFLECTED  FRCM  A  METEOR  TRAIL,  by  Edel 
M-  Young  and  L  W.  Yabrcrff.  Scientific  rept.  no.  13 

r^  on  Contract  AF  19(604)1517.   Dec  59.  82p.   3  refs 

■)      \AFCRC-TN-59-997. 

Order  from  LC  mlH  80.  ph$13.  80  PB  145  563 

Given  a  transmitter  location  and  arbitrarily  oriented 
meteor  trails,  the  ground- illumination  pattern  of  the 
reflected  signal  is  calculated.    A  physical  model  has 
been  used,  consisting  of  a  trial  of  finite  length  and  a 
radial  distribution  of  electrons  (forming  a  cylinder) 
according  to  Eshleman's  theory.    Equations  are  de- 
veloped showing  the  reflection  of  a  signal  from  a 
chosen  trail  to  the  earth's  surface.   Several  graphs  of 
calculated  examples  of  ground  illumination  patterns 
are  presented. 


Research  Lab.  of  Electrsnics,  Mass.  Inst,  of 

Tech.  ,  Cambrklge. 
A  THEORY  OF  SIGNALS,  by  Robert  E.   Wernikoff. 
Rept.  on  Contract  DA  36-(  39- sc- 64637.   31  Jan  58, 
103p.   32  refs.   Technical  i  ept.   331;  AD- 158  737. 
Order  from  LC  mi$5.  70.  i)h$16.  80  PB  145  265 

An  experiment  is  presented  in  which  an  attempt  is 
made  to  arrive  at  a  mathe^tical  description  of 
physical  signals  that  embotiies.  more  realistically 
than  the  usual  functional  representation,  our  limita- 
tions in  performing  measui-ements.   The  object  is  to 
achieve  a  closer  relation  between  the  structure  of  the 
mathematical  description  ind  the  finite- resolution 
properties  of  the  detector  ihat  characterizes  any  real 
measurement  process.    An  algebra  of  signals  is  ob- 
tained,  appropriate  to  the  model  in  which  essentially 
frequency- limited  signals  Interact  with  linear,  time- 
invariant  systems,  and  observations  are  made  by 
means  of  a  linear,  finite- resolution  oscilloscope. 
The  properties  of  this  algebra  are  studied,  and  a 
metric  that  indicates  which  operators  give  physically 
indistinguishable  outputs  id  defined.   The  algebra  is 
used  to  study  problems  in  uniform  and  nonuniform 
sampling,  the  discrimination  of  two  events  from  one 
in  noisy,  radar-like  systeijis,  and  the  conditions 
under  which  a  signal  is  indistinguishable  from  its 
short-time  average.   A  general  procedure  for  linear, 
least-peak- error  predictiofi  is  obtained.   In  the  limit 
as  the  detector  resolution  iecomes  perfect,  the 
present  model  is  shown  to  jend  smoothly  to  the  usual 
functional  model.  (Author) 


Stanford  Electronics  Labj 
A  PROPOSED  TECHNIQUE 


Stanford  U. ,  Calif. 
FOR   IMPROVING  THE 


INTELLIGIBILITY  OF  VOICE  RADIO  TRANSMIS- 
SIONS IN  THE  PRESENCE  0F  AURORaL  FLUTTER 
FADING,  by  O.  G.  VUlard,  Jr.  and  K.  C.   Yeh.  Sci- 
entific rept.  no.   3  on  Contnact  AF  19(604)1830. 
14  Oct  58,   13p.  AFCRC-TM-58-644. 
Order  from  LC  mi$2.  40,  pjiji.  30  PB  145  571 


Stanford  Research  Inst. ,  Menlo  Park,  Calif 
PROCEDLRAL  EFFICIENCY  FOR  INTERMITTENT 
COMMUNICATIONS  SYSTEMS,  by  Bruce  M  Sifford. 
Scientific  rept.  no.   14  on  Contract  19(604)1517. 
Dec  59,  27p.   4  refs.  AFCRC-TN-59-998. 
Order  from  LC  mi$2.  70.  phH  80  PB  145  564 

durational  procedures  are  analyzed  and  formulas 
are  derived  for  computing  procedural  efficiency  of 
communication  systems  operating  with  an  intermit- 
tent propagation  mode  and  utilizing  a  feedback  chan- 
nel.   Results  shew  that  an  optimum  transmission 
block  length  may  exist  which  will  maximize  this  ef- 
ficiency.   Some  sample  systems  are  evaluated  and 
suggestions  for  possible  improvements  made.    Sys- 
tems where  the  feedback  link  c^)erates  on  a  parallel 
channel  (dual -channel)  are  compared  with  a  system 
where  the  feedback  link  time- shares  the  channel  widi 
the  forward  link  (single- channel).  Actual  measured 
single  distributions,  obtained  on  the  Bozeman-Palo 
Alto  meteor-burst  link,  are  used  in  the  evaluations. 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
SYNTHESIS  OF  MODULATED  CORRUGATED 
SURFACE-WAVE  STRUCTURES,  by  J.  T.  Bolljahn. 
Scientific  rept.  no.  4  on  Contract  AF  19(604)3502. 
Nov  59,  22p.  3  refs.    AFCRC-TN-59-973. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  575 

An  exact  procedure  is  described  for  the  design  erf  a 
surface  that  will  support  a  prescribed  group  at  surface 
waves  simultaneously.    The  surfaces  resulting  from 
the  application  of  this  procedure  are  found  to  be 
modulated  (i.  e, ,  to  contain  periodic  waves  in  the 
direction  of  propagation)  and  to  have  surface  imped- 
ance values  that  vary  periodically  in  the  direction  at 
propagation.    Finite-length  surfaces  of  this  type  are 
hehce  reminiscent  of  Simon's  "cigar  antenna.  "  Sev- 
eral surface  designs  are  presented,  and  some  general 
properties  of  the  surfaces  and  the  composite  waves 
they  support  are  discussed.    Certain  limitations  on 
the  design  procedure  are  described. 


638 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
A  WIDE-BAND  TRANSVERSE- SLOT  FLUSH- 
MOUNTED  ARRAY,  by  E.  M.   T.  Jones  and  J.  K. 
giimizu.    Scientific  rept.  no.  2  on  Contract  AF 
19(604)3502.    Sep  59,  27p.  6  refs.    AFCRC-TN- 
59-975. 
Order  from  LC  ml$2. 70,  ph$4.  80  PB  145  576 

This  report  describes  the  design  analysis  and  meas- 
ured performance  of  an  antenna  composed  erf  an  H- 
plane  array  of  parallel  waveguides  having  quarter- 
wavelength-thick  transverse  slots  extending  completely 
across  the  array.    Each  relatively  wide  nonresonant 
slot  in  this  array  radiates  only  a  small  amount  of 
power,  and  the  dimensions  of  the  slots  are  relatively 
uncritical.    The  radiated  H  field  from  this  antenna  lies 
parallel  to  the  transverse  slots.    The  cosine  of  the 
angle  between  the  direction  of  maximum  radiation  and 
the  plane  of  the  antenna  is  equal  to  the  velocity  of  light 
divided  by  the  phase  velocity  of  propagation  along  the 
irray. 


Tennessee  U.    Engineering  Experiment  Station, 

Knoxville. 
AN  ACOUSTIC  ANALOG  OF  CIRCULAR  ANTENNA 
ARRAYS,  by  T.  A.  Lewis  and  J.  D.  Tillman.    Scien- 
tific rept.  no.  3  on  Contract  AF  19(604)4967.   1  Dec  59, 
52p.  21  refs.    AFCRC-TN-59-996. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  145  580 

Contained  in  this  report  is  the  presentation  of  a 
method  of  experimentally  investigating  the  radiation 
of  these  circular  antenna  arrays  by  means  of  an 
analogous  acoustic  array.    The  absence  of  appreciable 
mutual  coupling  between  the  elements  of  the  acoustic 
analog  array  is  shown  to  provide  an  advantageous 
simplification  of  the  experimental  investigation  of  the 
arrays,  and  is  further  shown  to  provide  a  means  of 
studying  the  effects  of  an  error  in  magnitude  of 
excitation  in  a  single  element  of  the  array.    Experi- 
mental radiation  patterns  were  taken  for  certain  cir- 
cular acoustic  arrays,  and  their  results  were  pre- 
sented.   The  results  indicate  that  the  use  at  the 
acoustic  analog  was  justified.    (Author) 


Transistor  Applications,  Inc.,  Boston,  Mass. 
RESEARCH  DIRECTED  TOWARD  THE  STUDY, 
ANALYSIS  AND  DESIGN  OF  TRANSISTOR  CIR- 
CUITS, by  A.  W.  Carlson,    Scientific  rept.  no.  2, 
Dec  58-Oct  59,  on  Contract  AF  19(604)4089.    Oct  59, 
77p.    17  refs.    AFCRC-TN-59-989. 
Order  from  LC  mi$4. 50,  ph$12. 30  PB  145  283 

This  report  is  concerned  with  the  investigation  of 
the  high  current  mode  of  transistor  operation  first 
described  by  Thornton  and  Simmons  (A  New  High 
Current  Mode  of  Transistor  Operation,   I.  R,  E. 
Transactions  cm  Electron  Devices  Vol,  ED-5, 
January  1958,  pp.  6  -  10).    It  is  concluded  that  this 
is  an  avalanche  multiplication  phenomenon  which 
allows  the  collector  voltage  to  become  less  than  the 
open  base  breakdown  voltage  when  operated  with 
reverse  base  current.    With  large  reverse  base 
currents  the  injected  emitter  current  is  concentrated 
in  the  center  in  a  transistor  of  radial  symmetry  to 
result  in  hiRh  current  density.    At  hieh  current 


density,  minority  carriers  traversing  the  collector 
depletion  r^on  at  terminal  velocity  increase  the 
charge  density  to  effectively  lower  the  breakdown  vo 
voltage.    This  concept  and  an  approximate  calculation 
of  the  injected  emitter  current  density  distribution 
enables  sketching  the  transistor  characteristics  and 
explanation  of  other  aspects  erf  the  phenomenon. 
(Author)     (See  also  PB  139  422) 


Navy  Electronics  Lab. ,   San  Diego,   Calif. 
AN  AUTOMATIC  START- STOP- PHASE  UNIT  FOR 
FACSIMILE  RECORDERS,  by  J.  R.  Coates. 
4  June  58,  5p.    Research  and  Development  rept.  849; 
AD-212  873. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  351 

A  start- stop-phase  device  was  developed,   with 
simplified  circuitry,  for  utilizing  the  signals  trans- 
mitted on  the  National  Weather  Analysis  Center 
facsimile  line  to  permit  automatic  unattended  opera- 
tion of  a  facsimile  recorder.    The  device  was  oper- 
ated, part  time,  for  several  weeks  in  a  type 
AN/FXH-3(XN-1)  recorder  without  failure  or 
malfunction.    (Author) 


Ohio  State  U.   Research  Foundation,  Columbus. 
PHYSICAL  ELECTRONICS  AT  MILLIMETER  WAVE- 
LENGTHS,  by  T.  C.  Pang  and  M.  O.  Thurston.    Rept. 
on  Research  on  Physical  Phenomena  Affecting  the 
Characteristics  of  Electronic  Components,  Contract 
AF  33(616)5924.    Dec  59,   17p.  3  refs.    WADC  Tech- 
nical rept.  59-494. 
Order  from  OTS  JO.  50  PB  161  493 

Theoretical  and  experimental  studies  of  pwssible  new 
slow-wave  structures  for  electron  tubes  are  pre- 
sented.   The  structures  considered  are  formed  on  the 
surface  of  p-type  silicon  by  means  erf  solid  state  dif- 
fusion erf  an  n-type  impurity.    The  properties  erf  these 
structures  are  dependent  on  the  dc  bias  applied  be- 
tween the  diffused  structure  and  the  bulk  silicon.    The 
techniques  employed  in  producing  intricate  structures 
to  close  tolerances  are  discussed  in  detail.    The  re- 
sults of  cold  tests  are  compared  with  the  calculated 
behavior  for  simple  geometries.    An  application  of 
simple  distributed  structures  in  the  measurement  of 
the  microwave  properties  of  semiconductors  is  con- 
sidered.   Other  side  effects  observed  with  distributed 
structures  are  also  discussed.   (Author) 


Olin  Mathieson  Chemical  Corp.  ,   New  Haven,   Conn. 
INVESTIGATION  ON  MEANS  OF  IMPROVING  THE 
PERFORMANCE  AND  MINIATURIZATION  OF 
LECLANCHE  BATTERIES,  by  Raymond  I.  Cowles  and 
Richard  C.   Evans.    Final  rept.  for  1  May  56-30  Apr  57 
on  Contract  DA  36-039-sc-71241.    31  May  57,  35p. 
6  refs.    AD- 137  911. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  145  534 

A  miniature  multiple-cell  battery  was  developed  with 
long-life  characteristics.    Consideration  was  given  to 
the  loss  of  moisture  and  penetration  or  perforation  of 
the  chemically  inert  film  which  serves  as  cathode  and 
divider  between  cells.    In  the  development  erf  duplex 
electrodes,  the  use  of  Fassler  film  eliminated  the 
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bulky  conductive  cloth  as  (an  inert  cathode.    This  per- 
mitted an  increase  in  size  of  the  mix  cake  and  there- 
fore, an  increase  in  capacity.    Batteries  made  with 
Fassler  or  Pertrix  Graphite  film  as  the  inert  elec- 
trode showed  no  significant  improvement  over  those 
made  with  conductive  cloqh  on  initial,  2-  or  3-mo 
normal  capacity  tests.  bi|t  showed  marked  improve- 
ment on  6-mo  normal  (hi^h-drain)  and  3-mo  tropical 
tests.    The  control  batteries  were  dead  while  those 
made  with  film  had  lost  ajxjut  half  of  their  initial  ca- 
pacities.   In  comparing  pissler  film  with  conductive 
cloth,  potted  batteries  m4y  show  a  more  significant 
advantage  over  the  conductive  cloth  since  the  factor 
of  moisture  loss  will  be  eliminated.    The  use  (rf 
2.  5%  (NH4)2Cr207  as  an  inhibitor  was  superior  to 
other  concentrations  ot  diqhromate  as  well  as  to 
HgCl2  after  6-mo  normal  storage.    The  potting  tech- 
nique was  made  more  practical  through  the  use  erf 
epoxy  tubing. 


Radio  Corp.  al  America^  Camden,  N.  J. 
STUDY  OF  AGING  EFFECTS  ON  KQLITARY 
PLATED  CRYSTAL  UNIT^  by  E.  M.  Washburn. 
Quarterly  progress  rept.  ho.  8,   1  Nov  54-31  Jan  55, 
on  Contract  DA  36- 039 -set- 42670.    [1955]  141p. 
Order  from  LC  mi$7.  20,  tti%22.  80  PB  145  201 

Many  units  tested  employed  indium  bonding  in  place 
of  cement.    Such  units  show  evidence  of  unstable 
frequencies  and  erratic  resistance  values;  units 
having  sputtered  gold  platings  appear  less  stable  than 
equivalent  units  with  electrodes  formed  by  evaporated 
gold.  (See  also  PB  145 
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Radio  Corp.  of  America,  Lancaster,  Pa. 
ELECTRON  TUBE  MATERIALS,  GASES,  AND 
GETTERS,  by  J.   C.   Tumbull.    Quarterly  progress 
rept.   no.   1,   15  Oct  58-15  Ian  59,  on  Contract 
DA  36- 039- sc- 78226.   15  Ffeb  59,  33p.  5  refs. 
Order  from  LC  mi$3.  00,  db$6.  30  PB  145  237 

Mass  spectrometric  equipijient  for  determining  the 
outgassing  of  metals  such  is  nickel  and  iron  after 
initial  high  temperature  degassing  at  temperatures 
as  low  as  600oc.    Early  work  indicates  the  possi- 
bility that  diffusion  is  the  1  miting  process  in  the 
evoluticr  of  gases  from  nic  eel  and  iron  at  lower 
temperatures. 


Thomas,  A.   S.  ,   Inc.  ,  Cahnbridge,   Mass. 
STUDY  OF  GAIN  LIMITATIONS  AND  PATTERN 
SYNTHESIS  OF  TRAVELING  WAVE  ANTENNAS, 
by  A.  S.   Thomas.  Final  rept.   M  56- 1  on  Contract 
AF  19(604)1714.   30  Nov  58.1  lOOp.   13  refs.   AFCRC- 
TR-58-198;  AD-206  651. 
Order  from  LC  miJS.  40.  pfc$15.  30  PB  138  262 


Phase  and/or  amplitude  modulation  resulting  in  a 
spatial  spectrum  of  sin£/£  distributions  has  been 
investigated-    The  phase  is  Considered  as  a  Fourier 
series  with  each  sine  or  cosine  term  of  the  series 
giving  an  infinite  but  rapidl]^  converging  series  of 
sin4/4  distributions.    Each  sin  ^<^  distribution  is 
due  to  a  relative  wavenumb^r  in  the  spectrum  where 
the  relative  wavenumber  (6)  is  defined  so  that  6>l 


is  the  slow  wave  region.    Distributions  of  6i,  the  in- 
stantaneous relative  wavenumber  along  the  array, 
giving  high  gain  endfire  arrays  have  been  obtained 
and  fall  into  three  classes:  (1)  Input  to  end  tapers;  - 
the  relative  wavenumber  is  high  at  the  input  and 
approximately  one  at  the  end  of  the  array;  (2)  Ends 
to  center  tapers;  -  the  relative  wavenumber  is  high 
at  the  ends  and  approximately  one  at  the  center;  and 
(3)  Periodic  tapers;  -  the  relative  wavenumber  de- 
creases to  approximately  one  and  then  increases, 
decreases,  etc. 


Westlnghouse  Electric  Corp. ,  Baltimore,  Md. 
PULSE  TRANSMISSION  STUDY,  by  G.  K.  McAuliffe, 
R.  Fllipowsky,  and  E.  I.  Muehldorf.    Final  rept.  on  ' 
Contract  AF  19(604)4082.    June  59,    123p.   386  refs 
AFCRC-TR-59-I66. 
Order  from  LC  ml$6.  30,  ph$19.  80  PB  145  569 

The  use  d  higher  order  alphabets  for  digital  trans- 
mission is  investigated.    It  is  found  that,  for  a  practi- 
cal system,  higher  order  alphabets  permit  a  more 
efficient  approach  than  binary  alphabets  towards  the 
maximum  transmission  rate.    Electrical  waveforms 
which  are  suitable  for  higher  order  alphabets  were 
investigated.    A  set  of  four  harmonic  orthogonal  wave- 
forms is  given.    These  waveforms  are  composed  of 
sine  and  cosine  components.    The  signal  space  occu- 
pancy for  these  waveforms  was  investigated  in  the  low 
pass  band  and  the  carrier  band.    A  most  general  wave- 
form is  one  which  is  modulated  in  amplitude  and  fre- 
quency, here  called  FAM- waveform. 


Ordnance,  Missiles,  and  Satellite  Vehicles 


Air  Force  Missile  Test  Center,  Patrick  AFB,  Fla. 
ASKANIA  QNE- THEODOLITE  ACCURACY  STUD- 
IES CCNDUCTED  UNDER  OD-039,  by  Jerome  L. 
Sibol.   Rept.  on  Missile  Test  Project,  Contract 
AF  08(606)1 156.   11  Sep  59.  33p.  2  refs.   RCA  Data 
Processing  Technical  rept.   52;  AFMTC-TR-59-21. 
Order  from  LC  miJ3.00.  ph$6.  30  PB  145  551 

A  field  test  designed  to  determine  Cine- theodolite 
accuracies  is  outlined.    The  mathematics  of  two 
methods  of  calibrating  Cine- theodolites  from  these 
field  test  data  are  presented,  and  a  comparison  of 
the  two  calibration  techniques  is  made  by  using  Bal- 
listic Camera  data  as  a  comparison  standard.  The 
results  of  several  comparison  studies  are  listed. 
Recommendations  are  made  based  on  the  results  of 
the  tests.  (Author) 


Air  Force  Missile  Test  Center,  Patrick  AFB.   Fla. 
A  GENERAL  LEAST  SQUARES  ADJUSTMENT  FOR 
COMPUTING  BALLISTIC  MISSILE  ATTITUDE,  by 
George  H.   Rosenfield.   Rept.  on  Missile  Test  Project, 
Contract  AF  08(606)3413.  Sep  59.  83p.   15  refs.  RCA 
Data  Processing  Technical  rept.   no.  53;  AFMTC- 
TR-59-22.- 
Order  from  LC  mi$4.  80.  ph$13.  80  PB  145  562 
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A  rigorous  least  squares  adjustment  is  presented  for 
computing  the  three  elements  of  ballistic  missile 
attitude:  pitch,  yaw.  and  roll,  utilizing  images  re- 
corded by  one  or  more  photogrammetric  cameras. 
The  solution  directly  computes  absolute  attitude 
using  a  missile  image  exposed  on  a  single  photo- 
graphic frame.    Camera  orientation,  coordinates  of 
selected  points  on  the  missile,  and  film  measure- 
ments are  required  in  the  reduction.  A  minimum  of 
three  points  are  required  for  a  solution  from  one 
camera.    An  outline  of  the  computational  program 
and  a  numerical  example  is  presented  to  facilitate 
programming  for  electronic  computation.    The  gen- 
eral computations  are  also  specialized  for  computing 
roll  from  one  camera;  and  pitch  and  yaw  from  two 
cameras.    Application  of  the  procedure  to  attitude 
reduction  from  both  fixed  and  tracking  cameras  is 
also  presented.  (Author) 


Air  Force  Missile  Test  Center,  Patrick  AFB,  Fla. 
REAL  TIME  DATA  HANDLING  SYSTEM  FOR  THE 
EXTENDED  ATLANTIC  MISSILE  RANGE,  by 
Jerome  P.  Keuper  and  A.  -E.  Hoffmann -Heyden. 
Oct  58,  81p.    RCA  Quality  Analysis  TN  no.  29; 
AFMTC-TN-58-14;  AD- 207  350. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  736 

This  report  attempts  to  answer  certain  questions 
raised  by  RCA-MTP  Target  Acquisitioi.  and  Display 
Engineering  in  regard  to  the  design  of  a  real-time 
data  handling  system.    These  questions  are  primarily 
concerned  with  the  FPS-16  radars  and  their  proposed 
associated  computers.    No  attempt  has  been  made  to 
design  or  set  forth  a  technical  exhibit  for  the  com- 
puters.   It  is  expected,  however,  that  the  information 
contained  in  this  report  will  considerably  support  this 
end.   (Author) 


Antenna  Systems  Lab. ,  U.  of  New  Hampshire, 

Durhanx 
PARAMETRIC  AMPLIFICATION  TECHNIQUES  FOR 
USE  IN  SATELLITE  TRACKING  SYSTEMS,  by 
Albert  D,  Froet  and  Donald  W.  Melvin.    Scientific 
rept.  no.  2  on  Contract  AF  19(604)3892.   1  Nov  59, 
21p.  AFCRC-TN-976. 
Order  from  LC  mi$2.  70,  ph$4-  80  PB  145  284 

In  an  effort  to  improve  the  reception  of  low  level 
radio  frequency  signals  encountered  in  satellite  and 
space  vehicle  tracking,  work  has  been  carried  out  on 
the  investigation  and  development  of  a  number  of 
specialized  forms  of  parametric  amplifiers.    Units 
described  in  this  report  together  with  preliminary 
design  and  performance  characteristics  include  a 
strip  circuit  adaptation  of  the  resonant  quarter-wave 
form  d  amplifier  and  an  antenna- amplifier  in  which 
the  resonant  elements  are  integrated  within  a  half- 
wave  dipole  antenna.  (Author) 


Army  [Rocket  and  Guided]  Missile  Agency 

[Redstone  Arsenal]  Ala. 
THE  EFFECTS  OF  VARIATIONS  OF  NOSE  CONE 
BLUNTNESS  ON  THE  TURBULENT  HEAT  TRANS- 
FER TO  THE  CONICAL  PORTION  OF  A 
SPHERICAL- NOSED  CONE,  by  Roben  R.  Fisher  and 
Charles  C.  Wood.  20  May  58,  2^p.  4  refs.  Rept.  no. 
DSD-TR-3-58;  AD-200  004. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  494 


Ballistic  Research  Labs. ,  Aberdeen  Proving 
Ground.  Md.  ' 

EXPERIMENTAL  FIRINGS  IN  AN  ARGON -SULFUR - 
HEXAFLUORIDE  MIXTURE  OF  VARIABLE 
GAMMA  -  DRAG  CHARACTERISTICS  AND  SHOCK 
WAVE  ANGLES  OF  30°  AND  70P  CONE  CYLIN- 
DERS FIRED  IN  A-SF6  MIXTURES  OF  v  =  1.  4 
AND  y=  I.  17.  by  M.  R.  Lewis  and  D.  B.  Sleator. 
Nov  57.  29p.   10  refs.  Memo  rept.  no.   1047; 
AD- 155  135. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  658 

This  mixture  has  been  used  to  simulate  air  in  the 
study  of  the  drag  characteristics  of  projectiles. 
These  two  gases  may  be  prqx)rtioned  to  have  any  de- 
sired value  of  V  from  1. 10  to  1.  67.    Physical  and 
thern¥>dynamic  prt^rties  of  these  mixtures  are 
given. 


Ballistic  Research  Labs  . ,  Aberdeen  Proving 

Ground,  Md. 
INSTRUMENTATION  FOR  TRACKING  SATELUTE 
IONOSPHERIC  PAYLOADS.  July  1959,  21p.  Technical 
note  no.  1267. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  004 


Ballistic  Research  Labs. ,  Aberdeen  Proving 

Ground,  Md. 
ORBIT  MEASUREMENTS  OF  AN  ARTIFICIAL 
EARTH  SATELLITE  (SPUTNIK  II)  FROM  PHOTO- 
GRAPHS TAKEN  WITH  A  TRACKING  BALLISTIC 
TELESCOPE  SYSTEM,  by  Dirk  Reuyl.    Nov  57,   16p. 
9  refs.    Technical  note  no.    1156. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  076 

A  brief  resume  is  given  of  optical  methods  for  the 
measurement  of  artificial  earth  satellites.    Observa- 
tions erf  the  third  stage  rocket  of  Spumik  I  and  Sputnik 
II  with  tracking  ballistic  telescope  systems,  based  on 
SMT  and  IGOR  instruments,  are  described.    Meas- 
urements were  made  of  Sputnik  II  records  obtained 
with  the  SMT  system  during  the  dawn  passage  on 
7  November,   1957.    The  accuracy  of  the  resulting 
azimuth  and  elevation  values  is  given  by  a  mean  error 
of  about  10  seconds  of  arc  for  a  single  observation, 
or  4  seconds  of  arc  for  the  weighted  means  of  all 
observaticMis.   (Author) 
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Cryogenic  Engineering  L*b. ,  National  Bureau  rf 

Standards,  Boulder,  Colov 

CRYOGENIC  MATERIALS  DATA  HANDBOOK: 

MASTER  GRAPHS    Contract  AF  04(647)59-3.  [Apr  60] 
16p. 


Order  from  OTS  $0.  50 
See  PB  161  093 


PB  161  093-3 


Feltman  Research  and  En^neerlng  Labs. ,  Plcatinny 

Arsenal,   Dover,   N.  J. 
DEVELOPMENT  OF  A  GREASEPROOF  LINEAR  FOR 
SPECIFICATION  MIL-C-3955  FIBER  CANS,  by 
Howard  M.   Weiner.    July  58,  8p.    Technical  rept. 
2517;  AD- 201  208L.  I 

Order  from  LC  mi$l.  80,  pi$l.  80  PB  145  450 

Six  materials  and  combinations  cA  materials  were 
evaluated  in  laboratory  test$  as  possible  replacements 
for  the  greaseproof  lining  material  now  used  in  Speci- 
fication MIL-C-3955  fiber  cans.    Four  of  these  mate- 
rials (I,  2,  3,  and  6)  were  Judged  to  be  satisfactory. 
Two  of  the  four  (1  and  2)  were  eliminated  from  the 
program  because  of  difficulties  anticipated  in  lami- 
nating them  to  fiber  cans.    Rolls  oL  materials  3  and  6 
were  forwarded  to  the  Ordntnce  Packaging  Office 
Rossford  Ordnance  Depot,   Toledo,  Ohio,  to  be  evalu- 
ated as  liners  for  experimental  fiber  cans.    (Author) 
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General  Electric  Co.  fSch^ectady,  N    Y  1 
AEROELASTIC  EFFECTS  QN  HINGE  MOMENT  AND 
NORMAL  FORCE  OF  THE  FINS,   by  R.   B. 
Chamberlin.    8  Jan  54,  declassified  28  May  58.   4p. 
2  refs.    Hermes  A-3B  Aerodynamic  Data  Memo  21D 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  427 

This  memorandum  presents  the  change  in  the  hinge 
moment  and  normal  force  coefficients  due  to  aero- 
elastic  effects.    The  incremental  coefficients  are  to 
be  added  algebraically  to  the  corresponding  rigid-fin 
coefficients  presented  in  A-3B  Aerodynamic  Data 
Memos  #2 IB,  8B,  and  8C. 


General  Electric  Co.  [Schenectady,  N    Y  1 
ANALYSIS  OF  STATIC  STABIUTY  MARGIN  OF 
HERMES  A-3BE1 ,  by  Paul  G.  Cushman  and  Ono 
Klima,  Jr.  20  IAslt  53,  declassified  28  May  58.  4p 
5  refs  .  Hermes  A-3B  Aerodynamic  Data  Memo  no.  5C 
Order  from  LCmiJl. 80,  ph|l. 80  PB  145  410 
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[General  Electric  Co. ,  Schenectady,  N    Y  ] 
ANALYSIS  OF  THE  APPLICATION  OF  HEATERS 
TO  THE  PEROXIDE  FLOW-CONTROL  DRIVE 
MECHANISM.    HA-3A,  by  Ertc  Johansson  and 
William  W.  Fischer.    24  July  52,  2p.    Hermes  Heat 
Transfer  Memo.  no.   42. 
Order  from  LC  mi$l.  80,  phW.  80  PB  145  469 

Final  temperatures  attained  for  various  heater  powers 
are  shown  in  Table  I  for  four  sets  of  conditions  Free 
and  forced  convection  are  considered  as  are  two 

!!^f^,^^"'P^™^^'-    Experimental  confirmation 
within  10%  G*  the  calculated  values  was  obtained  with 


the  one  set  d  conditions  tested.    For  free  convection 
the  time  constant  (time  required  for  case  to  reach 
63%  of  final  temperature)  was  44  min. .  and  for  forced 
convection  was  10  min. 


General  Electric  Co.  fSchenectady.   N    Y  ^ 
CENTER  OF  PRESSURE  FOR  COMBINED'  PITCH 
AND  YAW  ATTITUDE,   by  Helen  C.  Engvold  and 
Robert  B.  Chamberlin.    1  May  53,  declassified     2d 
Hermes  A-3B  Aerodynamic  Data  Memo,   no    14-H 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  145  421 

The  effect  of  angle  of  attack  in  the  pitch  plane  on 
center  of  pressure  in  the  yaw  plane  for  small  side 
slip  angles  (less  than  5°)  is  presented  versus  Mach 
number  in  the  attached  figure. 


General  Electric  Co.   fSchenectady    N    Y  1 

^^^Ilf^r^rP^  ™^E  momenV  for  one  fin 

AT-A^iTx^^e^  ^^  COMBINED  ANGLES  OF 
^^t  i    ?  SIDESLIP,    SUBSONIC  MACH  NUM- 
^mL^«    ^^^  ^-   ^''^^'-    ^  '^^  54'  declassified 
Memrno'.%iF':  "'^"'^  ^-'^  ^^^^^"^-^^  ^- 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  145  428 


[General  Electric  Co. ,  Schenectady    N    Y  1 
A  COMPARISON  OF  CALCULATED  AND  MEAS- 
^?:^S.!i?S^^  TEMPERATURES  FOR  RUN  #7  OF 
w  nP^'i^?'^  ^^'^^'   ^  A"«"  E.  Galson  and 
^«  w^'^c^  ^^'^^^'■-    27  Aug  52,  declassified 
28  May  58.  9p     Hermes  Heat  Transfer  Memo  no.  33. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  464 

It  is  the  object  of  this  memorandum  to  compare  test 
data  obtained  by  means  of  thermocouples  to  transient 
temperature  values  calculated  by  a  numerical 
method  of  analysis. 


General  Electric  Co.  fSchenectady    N    Y  1 
COMPARISON  OF  EFFECTIVENESS  OF  PIPE- 
Wa^TION  WITHIN  -WE  HA-3A  MISSlL^Tby 
W.  W.  Fischer  and  Helen  Bass.    21  May  53    4d 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  461 


[General  Electric  Co. ,  Schenectady    N    Y  1 
COMPARISON  OF  TRANSIENT  TEMPERATURE 
CALCULATION  METHODS  APPLIED  TO  UNCOOLED 
NOZZLES,  by  Bruch  F.  McClintlc  and  W.  W.  Fischer. 
19  Feb  52.  8p.    Hermes  Heat  Transfer  Memo.  no.  25. 
Order  from  LC  ml|l.  80.  ph$l.  80  PB  145  462 

This  memo  presents  methods  of  estimating  transient 
temperatures  at  any  axial  or  radial  location  in  an 
uncooled  convergent-divergent  nozzle.    The  accuracy 
of  various  methods  are  compared  and  a  suitable 
method  selected  for  engineering  use. 
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General  Electric  Co.   fSchenectady,  N.  Y.  ] 
COMPLETE  MISSILE  COEFFICIENTS  OF  NORMAL 
FORCE  CENTER  OF  PRESSURE,  by  R.  B. 
Chamberlin  and  Margaret  A.  Lavelle.    26  Dec  52,  de- 
classified.   5p.  2  refs.    Hermes  A-3B  Aerodynamic 
Data  Memo.   no.    14D. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  145  417 


General  Electric  Co.  fSchenectady,  N.  Y.  ] 
DAMPING- IN- ROLL  MOMENT,  by  Otto  Klima.  Jr. 
and  Patricia  A.  Gill.    16  Mar  53.  declassified.  2p. 
1  ref.    Hermes  A-3B  Aerodynamic  Data  Memo  no.   28. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  433 

The  attached  figure  presents  the  damping-in-roll 
moment  as  a  function  of  Mach  Number.    The  damping- 
in-roll  moment  is  based  on  the  calculation  for  the 
Hermes  A-3AE1  and  A-3AE2  (Aero.   Data  Memo.  #35). 
Corrections  were  made  to  the  "A"  curves  to  account 
for  the  difference  in  fin  size. 


fGeneral  Electric  Co. ,   Schenectady,   N.  Y.  ] 
DEVIATIONS  FROM  THE  NOMINAL  ANGLES  IN 
SPACE  DUE  TO  MANEUVERS  AND  WINDS  DURING 
DESCENT  FLIGHT,  by  Robert  B.  Chamberlin. 
27  Aug  52,  declassified.    2p.   2  refs.    Hermes  A-3B 
Aerodynamic  Data  Memo  no.   24. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  430 


General  Electric  Co.   [Schenectady,  N.  Y.  ] 
DRAG  AND  AXIAL  FORCE  COEFFICIENTS,  by 
Margaret  A.  Lavelle  and  Otto  Klima,  Jr.  2  Apr  53, 
declassified  2  Mar  54.   8p.  7  refs.  Hermes  A-3B 
Aerodynamic  Data  Memo.   no.   3A. 
Order  from  LC  mijl.  80,  phjl.  80  PB  145  409 

The  revision  is  (I)  a  change  in  configuration  (the  fin 
root  shord  is  now  58"  instead  of  60").  (2)  additional 
wind  tunnel  test  data  at  M«l.  72,  4.  5  and  5.  0.  (3) 
NACA  transonic  free  flight  results  of  a  one- fifth 
scale  Hermes  A-3A  adjusted  to  be  ajjplicable  to 
Hermes  A-3B.  (4)  more  recent  methods  for  estimat- 
ing base  pressure  drag.    Calculations  for  this  mem- 
orandum are  in  DFB  #53-AO-655. 


General  Electric  Co.  fSchenectady,  N.  Y.  ] 
EFFECTS  OF  LARGE  PITCH  ANGLES  IN  STATIC 
STABILITY  IN  THE  YAW  PLANE  FOR  SMALL 
ANGLES  OF  SIDESLIP  AT  SUBSONIC  MACH  NUM- 
BERS   15  Jan  53,  declassified.    3p.    Hermes  A- 3B 
Aerodynamic  Data  Memo  no.    14E. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  418 


General  Electric  Co.  fSchenectady,  N.  Y.  ] 
EFFECTS  OF  PITCH  ANGLES  OF  ATTACK  ON 
CENTER  OF  PRESSURE  IN  THE  YAW  PLANE  FOR 
SMALL  SIDESLIP  ANGLES  AT  MACH  NUMBER 
1.25,  by  R.  B.  Chamberlin.    18  May  53,  declassified 
3p.   1  ref.    Hermes  A-3B  Aerodynamic  Data  Memo, 
no.   14G. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  420 


fGeneral  Electric  Co. ,  Schenectady,  N.  Y.  ] 
EFFECTS  OF  PITCH  ANGLES  OF  ATTACK  ON 
CENTER  OF  PRESSURE  IN  THE  YAW  PLANE  FOR 
SMALL  SIDESLIP  ANGLES  AT  MACH  NUMBER 
4.  50,  by  Otto  Klima,  Jr.  and  Patricia  A.  Gill. 
18  Mar  53,  declassified.    3p.    Hermes  A-3B  Aerody- 
namic Data  Memo.   no.   14F. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  419 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
ESTIMATED  DIFFERENTIAL-PRESSURE  DISTRI- 
BUTION OVER  FIN  FOR  MAXIMUM  FIN  LOADING 
CONDITION,  by  J.  L.  Diggins  and  R.  B.  Chamberlin. 
21  Apr  53,  declassified  28  May  58.    4p.  3  refs. 
Hermes  A-3B  Aerodynamic  Data  Memo  no.  17. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  423 


fGeneral  Electric  Co.  ,  Schenectady,  N.  Y.  ] 
ESTIMATED  LOAD  DISTRIBUTION  ON  THE  FIN,  by 
Robert  B.  Chamberlin.    12  Sep  52,  declassified.    3p. 
Hermes  A-3B  Aerodynamic  Data  Memo  no.   IIC. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  415 


[General  Electric  Co. ,  Schenectady,  N.  Y.  ] 
ESTIMATION  OF  TEMPERATURE  BEHAVIOR  OF 
THE  NOSE  COMPARTMENT  HA-3B  MISSILE,  by 
R.  G.   Fraser  and  WUliam  W.  Fischer.    21  July  52, 
declassified  5p.    Hermes  Heat  Transfer  Memo.  no. 
36. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  145  466 

The  temperatures  prevailing  within  the  nose  compart- 
ment are  shown  in  Figure  1.    These  temperatures 
were  computed  for  a  missile  erected  at  W.  S.  P.  G.  on 
a  clear  summer  day  with  essentially  no  wind. 


fGeneral  Electric  Co. ,  Schenectady,  N.  Y.  ] 
ESTIMATION  OF  TEMPERATURE  BEHAVIOR  OF 
TAIL  SECTION  HA-3A,   ROUNDS  1-8,   PRE-LAUNCH 
TESTING,  by  Douglas  J.  Van  Vranken  and  William  W. 
Fischer.    27  Aug  52,  declassified.  7p.    Proj.   Hermes 
Heat  Transfer  Memo.   no.  39. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  145  468 


General  Electric  Co. ,  [Schenectady,  N.  Y.  ] 
ESTIMATION  OF  TEMPERATURE  VARIATION  OF 
THE  LUBRICATING  OIL  STORAGE  SYSTEM,  HA- 
3A,  by  William  W.  Fischer.    23  July  52,  8p.   Hermes 
Heat  Transfer  Memo.  no.  35. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  465 

It  is  the  object  of  this  memorandum  to  estimate  how 
rapidly  the  HA-3A  missile  lubricating  oil  changes 
temperature  under  typical  pre- launch  conditions. 
These  data  are  desired  since,!)  the  viscosity  of  the 
"Foreshot  Fluorolube"  varies  greatly  with  tempera- 
ture especially  below  50°  F  and  2)  the  flow  metering 
device  is  an  orifice.    Therefore  only  small  tempera- 
ture changes  are  tolerable  within  the  limits  of 
accuracy  desired  in  the  oil  flow  rate. 
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(General  Electric  Co.  ,  irhenectady,  N.  Y  ] 
EXPERIMENTAL  SUBSONIC  STABILITY  AND  TRIM 
CHARACTERISTICS  OF  A  CONFIGURATION  WITH 
CLIPPED  DELTA  FINS  AND  TRAILING-EDGE-BAR 
CONTROLS,  by  Harold  L.  Bloom.  21  May  53,  de- 
classified 28  May  58.  lip,  4refs.  Hermes  Aerody- 
namic Research  and  Develbpment  Data  Memo,  no  4 
Order  from  LC  mi%2.  40.  t>h$3.  30  PB  145  459 

Subsonic  wind-tunnel  tests' were  carried  out  on  model 
N50T58  with  various  deflections  of  the  trailing-edge- 
bar  controls,  and  on  the  body  alone.    This  model  may 
be  considered  as  a  possible  eventual  alternate  con- 
figuration for  the  Hermes  A-3.    The  results  reported 
in  this  memo  merely  extemd  the  speed  range  at  which 
aerodynamic  data  are  available. 


General  Electric  Co.   fScJienectady    N    Y  1 
EXPERIMENTAL  SUBSONBC  TRAILING*  EDGE  BAR 
CONTROL  FORCE,   by  H.   L.   Bloom.    8  Apr  53    de 
classified  28  May  58,   4p.   $  refs.    Hermes  Aer(;dy- 
namic  Research  and  Development  Data  Memo.   no.  3 
Order  from  LC  mi$L  80.  ph$l.  80  PB  145  458 


[General  Electric  Co. ,  Schenectady,  N.  Y  1 
HA-3A  LOX  TANK  PRESS(JRE  AND  LOX  DIS- 
CHARGE FROM  CUT-OFP  TO  IMPACT,  by 
Eric  Johansson  and  WiHiaml  W.  Fischer. '  6  Aug  52 
declassified,   28  May  58.    sk   Hermes  Heat  Transfer 
Memo  no.   37. 
Order  from  LC  mi$l.  80,  pii$l. 
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Results  are  presented  in  fig|ures  1  and  2.    Figure  1 
gives  weight  of  LOX  remainjing  plotted  agamst  time 
of  flight.    Figure  2  gives  absolute  pressure  and  gauce 
pressure  in  LOX  tank  plotted  against  time  of  flight. 
At  87  seconds  all  but  0.  34  cpbic  feet  -  24  lbs    of 
LOX  are  vented.    This  24  U.  remains  in  the  head  of 
the  tank  and  vent  line  throughout  the  flight. 


General  Electric  Co.   [Schenectady    N    Y   I 
HINGE  MOMENT,    NORMAL  FORCE,    AND  CENTER 
^^/J^SajRE  OF  THE  FI^S  EXCLboi^  HN 
EFFECT  ON  THE  BODY,   bl  Helen  C.  Engvold  and 
Otto  Khma,  Jr.    27  Apr  53,  declassified.    5p.  27  refs 
Hermes  A-3B  Aerodynamic  Data  Memo  no.   21B 
Order  from  LC  mi$l.  80,  phj^l.  80  PB  145  425 


[General  Electric  Co. ,   Schinectady    N    Y  1 
HINGE  MOMENTS  FOR  PERIOD  OF '  MAXIMUM 
MANEUVER  DURING  DESCENT  PORTION  OF 
FLIGHT,  by  Nancy  Thomas  and  ato  Klima,   Ir 
9  Sep  52.  declassified.    6p.   2|refs.    Hermes  A- 3B 
Aerodynamic  Data  Memo  no.  i21A 
Order  from  LC  mi$l.  80,  phjk.  80  PB  145  424 

The  "most  probable"  hinge  mpment  during  the  descent 
portion  of  any  of  the  five  trajectories  for  the  A-3B 
will  not  exceed  450  foot  pounds  per  fin.    The  "most 
extreme    values  will  not  exceed  1050  foot  pounds  per 
fin.    These  are  considerably  Isss  than  the  1900  fooT 
pounds  per  fin  which  is  the  va  ue  used  ir  the  design 
^e  fin  control  system.    The  effect  of  guscs  has  n^ 
been  considered  in  this  study.^ 


General  Electric  Co.  [Schenectady,  N.  Y  ] 
INDUCED  ROLL  DURING  LAUNCHING  (ax  =90° 
Pv  =  22  1/2°)  by  Margaret  A.  Lavelle  and  Otto 
Klima,  Jr.    20  Apr  53,  declassified.    2p.   1  ref. 
Hermes  A-3B  Aerodynamic  Data  Memo  no.    15A. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  145  422 

The  roll  moment  caused  by  the  nonsymmetrical  atti- 
tude of  the  fins  to  the  wind  as  shown  in  the  accompany- 
ing figure  is  calculated  assuming  fin  I  to  be  at  an 
angle  of  attack  of  22  l/20  and  the  resultant  moment 
from  the  remaining  fins  to  be  zero.    This  appears  to 
be  a  conservative  assumption. 


[General  Electric  Co.,  Schenectady,  N.  Y  ] 
MAXIMUM  AIR  LOAD  AND  ACCELERATIONS  OF 
THE  NOSE  CONE,  by  Roben  B.  Chamberlin. 
27  Aug  52,  declassified.  2p.  3  refs.  Hermes  A-3B 
Aerodynamic  Data  Memo,  no,  UB. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  145  414 


[General  Electric  Co.,  Schenectady,  N    Y  1 
MAXIMUM  BODY  LOADS  AND  TRIM  LOADS    by 
R.  B    Chamberlin.  21  July  52,  declassified  28 'May  58 
5p.  14  refs .  Hermes  A-3B  Aerodynamic  Data  Memo 
no .  1 1  A . 

Order  from  LCmi$  1.80,  ph$  1.80  PB  145  413 


General  Electric  Co.  [Schenectady    N    Y  1 
MAXIMUM  AIR  LOADS  AND  ACCELERATIONS  OF 
THE  NOSE  CONE,   by  Robert  B.  Chamberlin 
21  Jan  53.  2p.   4  refs.    Hermes  A- 3B  Aerodynamic 
Data  Memo  no.    IID. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  416 


[General  Electric  Co. ,  Schenectady,  N.   Y  1 
MINIMUM  STATIC  STABILITT  MARGIN  OF  THE 
HERMES  A-3B  (XSSM-A-16),  by  R.  H.   Norris. 
11  Aug  52,  declassified  28  May  58,  6p.   8  refs. 
Hermes  A-3B  Aerodynamic  Data  Memo.  no.  5B. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  411 

This  memorandum  supersedes  A-3B  Aero.   Spec. 
Memo  #5A.    It  differs  from  that  memo  mainly  by 
showing  the  effect  of  the  considerable  increase  in  the 
allowance  for  elastic  effect.    This  allowance  has  now 
been  calculated  whereas  previously  it  was  merely  a 
tentative  proposal. 


[General  Electric  Co. ,  Schenectady,  N    Y  ] 

^^^PJS""^^  °^  TRANSIENT  SKIN  TEMPERATURE 
OF  NOSE  CONE  (STATIONS  10  AND  25)  by  E   Giles 
and  W.  W.  Fischer.    5  Sep  52,  declassified  28  May  58, 
Jp.    Hermes  A-3B  Aerodynamic  Data  Memo  no.  26. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  145  432 

The  object  is  to  make  available  the  necessary  skin 
temperature  information  needed  to  design  the  HA-3B 
missile  nose  cone.    Metal  skin  temperature  as  well 
as  an  indication  of  the  surface  temperature  of  a  flush 
insulator  are  determined. 
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[(general  Electric  Co. ,  Schenectady,  N.  Y.  ] 
PRESSURE  DISTRIBUTION  OVER  THE  CONICAL 
SECTION  OF  THE  HERMES  A-3B  NOSE,  by  Nancy 
Thomas  and  Otto  Klima,  Jr.    29  July  52,  declassified. 
2p.  5  refs.    Hermes  A-3B  Aerodynamic  Data  Memo 

no.  25. 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  431 


General  Electric  Co.  [Schenectady,  N.  Y.] 
REVISION  OF  NORMAL  FORCE  COEFFICIENTS 
FOR  58"  FINS  INCLUDING  THE  FIN  EFFECT  ON 
THE  BODY,  by  Robert  B.  Chamberlin  and  Helen  C. 
Engvold.  9  Apr  53,  declassified.  2p.  2  refs.  Hermes 
A-3B  Aerodynamic  Data  Memo  no.  8C. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  145  412 

This  memorandum  supersedes  the  subsonic  and  tran- 
sonic data  for  '^CN  presented  in  figure  I  of  Aero. 
Data  Memo.  #8B. 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
ROLL  MOMENT  CAUSED  BY  NON- SYMMETRICAL 
ATHTUDE  AND  BY  RUDDER  DEFLECTION,  by 
Margaret  A.   Lavelle  and  Otto  Klima,  Jr.    3  Apr  53, 
declassified.  7p.    1  ref.    Hermes  A-3B  Aerodynamic 
Data  Memo  no.  29. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  434 


[General  Electric  Co. ,  Schenectady,  N.  Y.  ] 
SELECTION  OF  HEAT  TRANSFER  COEFFICIENT 
FOR  HA-2  NOZZLE,  by  Bruce  F.  McClintic  and 
W.  W.  Fischer.    5  Mar  52,  declassified  28  May  58. 
8p.  10  refs.    Hermes  Heat  Transfer  Memo.  no.  26. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  463 


General  Electric  Co.   [Schenectady,   N.  Y.  ] 
STABILITY  AND  TRIM  CHARACTERISTICS  FOR 
SEVERAL  CONFIGURATIONS  OF  COMPLETE 
MISSILES,  by  Harold  L.   Bloom.    27  Feb  53,  declassi- 
fied 28  May  58,  20p.   11  refs.    Hermes  Aerodynamic 
Research  and  Development  Data  Memo  no.   2. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  457 

This  memo  presents  the  calculated  supersonic  stabil- 
ity and  trim  characteristics  for  three  highly  swept 
delta-fin  configurations  utilizing  the  "bar"  type  of 
aerodynamic  control. 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
SUPERSONIC  TRAILING-EDGE-BAR  CONTROL 
FORCE,  by  John  O.  Powers.    26  Dec  52,  declassified. 
4p.    Hermes  Aerodynamic  Research  and  Development 
Data  Memo.   no.    1. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  456 

This  memorandum  deals  with  the  control  force  attain- 
able through  the  use  of  trailing-edge-bar  controls. 
The  control  forces  presented  herein  are  to  be  used 
primarily  for  the  computation  ct  missile  maneuvering 
characteristics. 


[General  Electric  Co. ,  Schenectady,  N.  Y.  ] 
TEMPERATURE  TEST  OF  RANGE  AND  AZIMUTH 
UNIT,  HA-3A,  by  Glen  E.  Mcintosh.    7  Aug  52,  2p. 
Hermes  Heat  Transfer  Memo.  no.  43. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  470 


[General  Electric  Co. ,  Schenectady,   N.  Y.  ] 
TRAJECTORY  CORRECTION  CAPABILITIES  DURING 
DESCENT  FLIGHT,   by  Robert  B.  Chamberlin. 
27  June  52,  declassified  28  May  58.    6p.   4  refs. 
Hermes  A-3B  Aerodynamic  Data  Memo  no.   22. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  429 


General  Electric  Co.   [Schenectady,   N.  Y.  ] 
WIND  TUNNEL  TEST  RESULTS  OF  SEVERAL 
MISSILE  CONFIGURATIONS,   by  Harold  L.   Bloom. 
28  Jan  54,  declassified  28  May  58.  51p.   10  refs. 
Hermes  Aerodynamic  Research  and  Development  Data 
Memo.   no.   5. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  460 

This  memorandum  summarizes  the  results  of  further 
wind-tunnel  tests  on  missile  configurations  embodying 
highly  swept  fins  and/or  trailing-edge-bar  controls. 
The  wind  tunnel  tests  were  conducted  originally  under 
a  Hermes  A -3- configuration  development  study.    The 
purpose  of  the  later  tests  discussed  herein  is  to  extend 
the  amount  of  information  on  trailing-edge-bar  con- 
trols and  highly  swept  fins  to  additional  Mach  numbers 
and  variously  shaped  wing,  body,  and  control 
configurations. 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
WIND  VELOCITY  REQUIRED  TO  OVERTURN 
HERMES  A-3B  ON  LAUNCHING  STAND,  by 
Patricia  A.  Gill  and  Otto  Klima,  Jr.    15  May  53,  de- 
classified.   Ip.    1  ref.    Hermes  A-3B  Aerodynamic 
Data  Memo  no.  30. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  407 


Illinois  U.  ,   Urbana. 
A  STUDY  OF  THE  KINEMATICS  OF  BUOYANT- 
BODY  WATER  EXIT,  by  M.  E.  Clark  and  J.  M. 
Robertson.    Rept.  on  Contract  Nonr- 1834(10).  Apr  59, 
86p.   13  refs.    T.   &  A.  M.   Rept.  no.   145. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  376 

The  hydroballistics  of  buoyant  prolate  ellipsoids 
passing  through  a  water-air  interface  has  been 
studied.    A  kinematic,  experimental  approach  has 
been  used  in  this  study  due  to  the  inherent  difficulties 
of  theoretical  analysis  and  of  dynamic  measurements. 
An  elementary  momentum  analysis  is  shown  to  pre- 
dict significant  velocity  changes  associated  with  the 
added  mass  and  density  of  the  exiting  body.    Further 
analytical  consideration  of  free  surface  occurrences 
suggests  the  significance  of  the  Froude  number  in 
characterizing  the  behavior. 
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Institute  for  System  Re$earch,   U.   of  Chicago    111 
THE  COMBINED  NON- LINEAR  EFFECTS  Of' 
EARTH  OBLATENESS  AND  ATMOSPHERIC  DRAG 
ON  A  NEAR-EARTH  SATELLITE,   by  Trinidad  J. 
Jaramillo.    Rept.  on  Scientific  and  Engineering  Re- 
search Investigations  in  Plight  Dynamics,   Contract 


AF  33(616)5689.    Oct  59, 

TR-59-513. 

Order  from  OTS  $2.  50 


lllp.   38  refs.    WADC 

PB  161  494 

Sets  of  equations  are  presented  which  may  be  used  in 
calculating  the  positions  6{  an  earth  satellite  moving 
under  the  influence  of  an  Attracting  oblate  earth  and 
air  drag,  assuming  the  aijr  density  to  decrease  ex- 
ponentially with  height,    the  six  elements  of  the 
initial  elliptical  orbit  are  expressed  in  terms  of  the 
initial  conditions  at  bumoUt  point,  and  equations  are 
derived  for  obtaining  the  trrors  induced  in  the  ele- 
ments by  the  errors  inherent  in  the  initial  conditions. 
Because  of  oblateness  and  air  drag,  these  six  orbital 
elements  are  not  constant^,  but  vary  with  time. 


^l!^'!"l^  ^""'^  ^y'^^""  Research,  U.  of  Chicago,  111. 
OPTIMUM  RE-ENTRY  InItO  THE  EARTH'S  AT- 
MOSPHERE BY  USE  OF  A  VARIABLE  CONTROL 
FORCE,   by  Francis  J.  Marshall.    Rept.  on  Scientific 
and  Engineering  Research  Investigations  in  Flight 
Dynamics,   Contract  AF  33(616)5689.    Oct  59,   136d 
83  refs.    WADC  TR-59-515. 
Order  from  OTS  $2.  75 


PB  161  495 

The  objective  of  this  study  is  to  obtain  general  design 
information  for  a  vehicle  performing  the  following 
task:  The  vehicle  carrying  cargo  sensitive  to  both 
heat  and  deceleration  is  initially  in  orbit  about  the 
earth.    The  vehicle  then  descends  through  the  atmos- 
phere to  the  earths  surface  at  a  preselected  time  and 
place  in  a  recoverable  or  npn- recoverable  manner 
A  variable  control  force  is  available  during  the 
descent.    The  approach  is  a  mathematical  one  based 
primarily,  but  not  exclusively,  on  the  Calculus  of 
variations.    The  end  product  is  an  optimum  control 


optimum  trajectory  or  a 


force  program  implying  an 

feasibility  statement.    The  Mechanics  of  re-entry 
are  examined  and  a  compact  list  at  design  require- 
ments is  obtained. 


Integrated  Range  Mission,  White  Sands  Missile 
Range,   N.   Mex. 

SATELLITE  ACQUISITIONS  AND  REQUIREMENTS 
FOR  OPTIMUM  OPTICAL  tRACKING,  by  Donald  L 
Grigsby.  Mar  59,  36p.  3  refs.  Special  rept.  no  12 
Order  from  LC  miS3.  00,  p^$6.  30  PB  146  234   ' 

i 
Part  I  of  this  report  gives  a  method  of  finding  the 
satellite  s  location  in  its  orbit,   its  time  of  arrival 
altitude  at  this  point,  and  angle  of  elevation  from  a 
tracking  position;  the  latitude  and  longitude  of  the 
satellite  subpoint;  and  its  great  circle  distance  and 
azimuth  from  this  tracking  position.    From  Part  II  it 
is  possible  to  obtain  the  optimum  times  and  locations 
of  the  satellite  for  optical  tracking.    Further  work 
gives  a  method  of  effecting  apcuracy  as  well  as 
obtaining  orbital  elements  fr^m  raw  data.    (Author) 


Jet  Propulsion  Lab. ,  Calif.   Inst,  of  Tech. , 

Pasadena. 
EXPERIMENTAL  AND  MATHEMATICAL  TECH- 
NIQUES FOR   DETERMINING  THE  DYNAMIC  RE- 
SPONSE TO  PR  ESSURE  GAGES,  by  Chester  G. 
Hylkema  and  Ralph  B.   Bov^ersox.   Rept.  on  Contract 
DA04-495-ORD-18.  6  Oct  53,  30p.   13  refs.   Memo 
no.  20-68. 
Order  from  LC  mi $2.  70,  phH  80  PB  145  921 

The  high-frequency  limitations  of  pressure  gages  is 
of  paramount  importance  in  some  measurements 
particularly  with  unstable  combustion  of  rocket  ro- 
tors.   Because  of  the  difficulty  or  impossibility  of 
generating  sinusoidal  pressure  variations  at  high 
pressures,  the  high-frequency  response  cannot  be 
directly  determined;  in  consequence,  it  is  necessary 
to  use  aperiodic  functions  such  as  a  unit  step  or  pulse 
for  test  purposes.    The  advait  of  digital  computers 
makes  it  feasible  to  translate  the  time  responses  to 
these  aperiodic  functions  to  their  frequency-phase 
equivalent  and  thereby  determine  the  frequency- 
phase  characteristics  of  the  pressure- measuring 
system.    This  translation  involves  the  evaluation  of 
the  Fourier  integral  which  evaluation  can  be  carried 
out  by  a  stepwise  integration  directly  from  the  ex- 
perimental time-response  data.    Some  standard  types 
of  responses  can  be  translated  to  frequency- phase 
equivalents  more  directly.    The  experimental  equip- 
ment for  generating  pressure  variations  include  a 
resonant- tube  sinusoidal  generator  for  low  pres- 
sures, a  burst-diaphragm  step  generator  giving  a 
rise  time  less  than  1  millisec,  a  shock  tube  giving  a 
rise  time  less  than  100  microsec.and  a  closed  bomb. 
(Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md 
ELECTRO-THERMAL  EQUATIONS  FOR  ELECTRO- 
E^PLOSVE  DEVICES,  by  Louis  A.  Rosenth^."^  ° 
15  Aug  59,  52p.  2  refs  .  NAVORD  Rept.  6684 
Order  from  LC  mi$3.60,  ph$9.30  PB  145  628 

A  basic  equation  that  relates  the  wire  bridge  tempera- 
ture of  an  electro-explosive  device  to  the  applied 
power  is  introduced.   Techniques  for  measuring  the 
important  thermal  parameters  are  presented  together 
with  experimental  observations.  The  equations  which 
describe  the  temperature  rise  as  a  function  of  time 
for  constant  current,  condenser  discharge,  and  con- 
stant voltage  firing  are  developed.  (Author) 


Naval  Ordnance  Test  Station,  China  Lake,   Calif 
ARMING  AND  FIRING  DEVICE  EX  16  MOD  O  FOR 
THE  SUBROC  FLIGHT- INTERRUPTER  SYSTEM    by 
Jack  Davidson.    6  Oct  59,   24p.    NOTS  TP-2336- 
NAVORD  rept.   6601;  AD  229  404. 
Order  from  LC  mi  $2.  70,  phK  80  PB  145  126 

The  design,  development,  and  test  of  an  arming  and 
firing  device- -a  component  of  the  command  flight- 
interrupter  system  for  the  SUBROC  missile- -are 
reported.    (Author) 
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Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
IMPACT.    THERE'S  MORE  TO  IT  THAN  MEETS 
THE  EYE,  by  Marvin  E.  Backman.    Nov  59,  9p. 
3  refs.    Technical  Article  1;  NOTS  TP-2367. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  626 

TTie  scientist  can  determine  the  penetration,  vibration, 
and  wave  motions  that  occur  during  the  event  called 
"impact"  even  when  high-speed  photographic  equip- 
ment is  not  available  or  is  inadequate.    By  a|>plying 
certain  equations,  it  is  possible  for  him  to  make  cal- 
culations that  are  more  precise  than  a  photographic 
record  of  the  event.    (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
STELLAR  MAGNITUDE  OF  LOW- REFLECTANCE 
SPHERICAL  SATELLITES,  by  S.  Neuder.    Interim 
rept.   15  Feb  60,   8p.    4  refs.    NRL  rept.  5431. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  143  940 

Black  finishes  on  orbiting  satellites  would  have  cenain 
advantages  from  the  standpoint  of  passive  temperature 
control,  but  would  make  optical  acquisition  and  track- 
ing difficult.    In  order  to  evaluate  the  difficulty,  a 
series  of  preliminary  model  studies  has  been  carried 
out  on  black -finis  bed  spheres.    CoUimated  light,  with 
1/2-degree  divergence,  illuminated  the  smaD- scale 
model,  and  the  light  reflected  from  the  model  was 
measured  as  a  function  of  phase  angle  using  a  photo- 
multiplier  detector.    The  equivalent  stellar  magnitude 
of  a  similarly  finished  20- inch  sphere  illuminated  by 
sunlight,  and  viewed  from  a  distance  of  200  miles  has 
been  computed  as  a  function  of  phase  angle  for  a  num- 
ber of  surfaces.    The  largest  magnitudes  (smallest 
intensities)  were    -^9  to    HO.  3  for  a  soot-covered 
sphere.   Other  blacks  yield  magnitudes  of  between 
tS  and  ^9  for  phase  angles  up  to  about  90  degrees. 
For  larger  angles  there  is  a  decrease  of  as  much  as 
2,5  magnitudes.    From  additional  measurements  on 
both  white-painted  and  black -finis bed  spheres  it  was 
found  that  drilling  holes  into  40  percent  of  a  sphere's 
surface  increases  the  magnitude  from  about  half  a 
magnitude  or  less  at  small  phase  angles  to  1.  5  mag- 
nitudes or  more  at  large  angles.    (Author) 


Rodman  Lab. ,  Watertown  Arsenal,  Mass  , 
FEASIBILITY  OF  EMPLOYING  COLD  FORMED 
TUBES  FOR  RECOIL  CYLINDER  APPLICATIONS, 
by  A.  Ayvazian.  Apr  59,  15p.  2  refs.  Technical  rept. 
no.  RPL-31/8. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  378 

Mechanical  properties,  machining  tests,  and  pressure 
tests  revealed  that  cylinders  produced  by  this  special 
cold  forming  process  can  be  utilized  for  recoil 
applications . 


Solid  Propellant  Information  Agency,  Applied 
Physics  Lab. ,  Johns  Hopkins  U. ,   Silver  Spring,  Md. 
CTATIC  CALIBRATION  OF  PRESSURE  AND  FORCE 
GAGEa    Rept.  on  Contract  NOrd-7386.    Aug  58,   32p. 
7  refs.    Praaices  Recommended  by  JANAF  Solid 
Propellant  Rocket  Static  Test  Panel.   AD- 205  867. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  145  584 


This  Recommended  Practice  deals  only  with  apparatus 
for  generating  accurately-known  static  pressures  and 
the  application  of  this  apparatus  for  the  purpose  of 
calibrating  pressure  transducers.    Pressure  range  of 
interest  is  from  10  psig  to  20, 000  psig.    Use  of  the 
Recommended  Practice  is  to  assure  accuracies  of 
0.  1%  in  static  pressure  calibration  (accuracies 
approaching  0. 01%  are  attainable  but  at  greatly  in- 
creased cost  in  equipment,  skill,  and  care).    It  does 
not  cover  devices  and  procedures  for  determining 
output  of  various  pressure  transducers;  this  subject 
is  so  varied  and  broad  that  it  cannot  be  included. 


Watertown  Arsenal  Labs.  ,  Mass. 
DYNAMIC  RESPONSE  OF  A  NONLINEAR  SUS- 
PENSION SYSTEM,  by  J.  J.   Connor.  Jr.   Dec  59, 
26p.  2  refs.  Technical  rept.  no.  WAL  TR  850/12. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  089 

An  approximate  analysis  of  the  dynamic  response  of 
a  nonlinear  torsional  suspension  system  resulting 
from  a  sinusoidal  ground  profile  variation  is  carried 
out.    This  system  is  similar  in  configuration  to  one 
being  considered  for  the  Vigilante  undercarriage    In 
the  analysis,  the  actual  structure  is  first  idealized  . 
considerably  in  order  to  reduce  the  number  of  gen- 
eralized coordinates.   Then,  Hamilton's  Principle  is 
applied  to  determine  the  nonlinear  Equilibrium  and 
Constraint  Equations.   An  Electronic  Differential 
Analyzer  is  employed  to  evalute  the  variations  in  re- 
sponse of  the  idealized  system  with  wavelength  of  the 
ground  contour  and  rigidity  of  the  torsion  bar.  Be- 
cause of  the  numerous  simplifications,  the  results 
are  not  directly  applicable  to  the  actual  structure. 
However,  they  can  be  utilized  as  a  guide  in  the  pre- 
liminary design  of  the  rear  wheel  suspension  system 
for  the  Vigilante  undercarriage.  (Author) 


Westinghouse  Electric  Corp. ,  Baltimore,  Md. 
TRAJECTORY  PROBLEMS  IN  CISLUNAR  SPACE. 
Technical  note  on  Contract  AF  49(638)490.    31  Dec  59, 
44p.   5  refs.    AFOSR-TN-59-1284;  AD-230  878. 
Order  from  LC  mi$3.  30,  ph^.  80  PB  145  477 


Sanitation  and  Safety  Engineering 


Armour  Research  Foundation,  Chicago,  111. 
EVALUATION  OF  DEEP  TUNNEL  SHELTERS,  by 
K.  E.  McKee  and  R.  W.  Sauer.  Final  rept.  on  Con- 
tract CD-SR-58-55.  Nov  58,  96p.  46  refs. 
Order  from  LC  mi$5.40,  ph$15,30  PB  145  971 

This  report  contains  the  results  of  an  evaluation  to  de- 
termine the  vulnerability  to  nuclear  detonations  of 
deep  tunnel  shelter  systems  below  major  cities  .  The 
final  presentation  gives  the  combination  of  weapon 
yield  and  depth  of  tunnels  associated  with  various  levels 
of  damage.  The  vulnerability  is  considered  for  both 
the  proposed  shelter  system  and  for  individual  tunnels. 
Primarily,  attention  is  given  to  the  shelters  premier, 
although  some  consideration  is  given  to  the  ent  ranee - 
ways  and  utilities  .  (Author) 
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Naval  Research  Lab.,  Washington,  D.  C. 
EFFECTIVENESS  OF  WATER  MISTS  FOR  PRO- 
TECTION FROM  RADIANT  HEAT  IGNITION,  by 
H.  E.  Moran,  Jr.  Final  rept.  16  Feb  60,  17p. 
6  ref  s  .  NRL  rept .  5439 . 
Order  from  OTS  $0.50  PB  161  106 

Wood  specimens  were  exposed  to  radiant  heat  in 
simulation  of  fire  spread  between  structures  .  The 
heat  was  modified  in  some  tests  by  the  interposition 
of  a  screen  of  water  mist.  Measurements  were  made 
of  the  intensity  of  exposure  (radiant  heat  flux  at  the 
wood),  the  time  required  foir  ignition,  the  ignition 
temperature  of  the  wood,  and  the  effectiveness  of  the 
screening  mist.  The  tests  Indicated  that  about 
0.0005  gallon  of  water  per  Square  foot  of  screened 
area  can  reduce  the  radiant  heat  flux  by  10  percent; 
this  protection  can  be  increased  by  using  a  larger 
amount  of  water.   Substantial  protection  can  be  pro- 
vided with  much  less  water  than  is  required  by  con- 
ventional fire  fighting  methods  .  The  relationship 
between  time  for  ignition  aiid  radiant  heat  flux  varied 
considerably  in  repeated  te$ts .    This  variation  was 
attributed  to  sensitiveness  of  ignition  to  small 
changes  in  environment  as  ♦rell  as  to  nonuniformity 
in  the  wood  specimens  .  It  vfas  estimated  that  the 
lowest  radiant  heat  capablejof  causing  ignition  is 
slightly  below  0.55  cal/cm^-sec.  Ignition  tempera- 
ture was  found  to  decrease  iiniformly  with  decreasing 
heat  flux  until  it  reached  a  limiting  value  of  approxi- 
mately 2650C.   A  partly  empirical  formula  was  de- 
rived for  estimating  the  attenuating  propenies  of  a 
mist  from  its  drop  size  distribution  and  water 
content.   (Author) 


Ship  Buildi 


r^g 


George  Washington  U. ,  Wajshington,   D.  C. 
AN  EXAMINATION  OF  CRUISER  USAGE  DATA: 
PART  1,  by  Mina  Haskind  GOurary.    Rept.  on 
Logistics  Research  Project,   Contract  Nonr-76l(05). 
Dec  58,    18p.    2  refs.    Serial  jT- 96/58. 
Order  from  LC  mi$2.  40,   phks.  30  PB  145  281 

In  a  previous  report,  the  autiior  investigated  the 
distribution  of  demands  for  dhips'  parts  for  de- 
stroyers, and  compared  therli  with  data  for  sub- 
marines obtained  by  other  mfembers  of  the  Logistics 
Research  Project.    Both  desti^oyers  and  submarines 
are  ships  without  central  stoi-erooms.    The  results 
suggested  that  the  present  allowance  list  should  be 
expanded  in  range  and  contracted  in  depth  in  order 
better  to  satisfy  the  demands 


George  Washington  U. ,  Washington,  D.  C 
EVALUATION  OF  DATA  FOR  THE  USS  TIRU  (SS 
416)  by  J.  S.  Hamilton.    Repd  on  Logistics  Research 
Project,  Contract  Nonr-761((i5).    5  Feb  59,  82d 
Serial  T-98/59.  J 

Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  591 


Naval  Ordnance  Test  Station,  China  Lake,  Calif 
DEVELOPMENT  OF  FILMLESS  TECHNIQUE  FOR 
RECORDING  DEFECTS  IN  SHIP  WELDS,  by 
J.  L  Buj^.    Feb  57,  41p.    2  refs.    Ship  Structure 
Committee  serial  no.  SSC-104, 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  137  557 

Direct -reading  or  filmless  technique  in  radiography 
using  a  300  mC  Cobalt-60  source  and  a  Geiger 
counter  as  a  detector  on  a  1-in.  thick  steel  welded 
test  plate.    At  present,  the  scintillator  is  the  most 
useful  detector  of  gamma  radiation. 


Washington  U.  [Seattle]. 
WELDED  REINFORCEMENT  OF  OPENINGS  IN 
STRUCTURAL  STEEL  MEMBERS,  by  D.  Vasarhelyi 
and  R.  A.  Hechtman.    Progress  rept.  no.   1  on  Con- 
tract NObs -50238.    15  Dec  51,   124p.    32  refs.    Siip 
Structure  Committee  serial  no.   SSC-39. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  137  556 

The  opening  was  many  times  as  effective  in  de- 
creasing the  energy  absorption  erf  the  plates  as  their 
ultimate  strength.    The  energy  absorption  to  failure 
varied  from  only  9  to  26  percent  of  the  value  for  the 
plain  plates.    The  best  performance  with  respect  to 
their  strength  and  energy-absorbing  capacity  were 
those  plates  with  circular  openings  or  with  square 
openings  with  rounded  corners. 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Food 


American  Meat  Inst.  Foundation,  Chicago,  111 
IMPROVING  THE  QUAUTY  OF  FROZEN  DRIED 
STEAKS  THROUGH  APPLICATION  OF  PROTEOLYTIC 
ENZYMES,  byC.  Edith  Weir.  Rept.  no.  12  (Final) 
1  Apr  56-30  Oct  58,  on  Contract  DA  19- 129-Qm-576 
ri958]27p.  3refs.  QFCIAF  File  no.  A-321;  AD-227  761. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  762 

A  description  and  discussion  are  made  of  the  effects  of 
twelve  proteolytic  enzymes  upon  muscle  fiber  and  con- 
nective tissue  structure  and  panel  evaluations  for  ten- 
derness and  amount  of  residue  infrozen -dried  raw 
beef.   Enzymes  from  fungal  and  plant  origin  differed  in 
activity,  fungal  amylase  and  Rhozyme  P-11  affecting 
the  muscle  fibers  and  bromelin,  ficin  and  papain  at- 
tacking the  collagen  and  elastic  fibers  as  well.   Similar 
studies  were  conducted  on  steaks,  cooked,  and  enzyme 
treated  and  cooked,  before  freeze-drying.  (Author) 
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Arctic  Aeromedical  Lab.  ,   Ladd  AFB,  Alaska. 
EMERGENCY  FOOD  VALUE  OF  ALASKAN  WILD 
PLANTS,  by  Horace  F.  Drury  and  Stanley  G.  Smith, 
luly  57.  49p.  7  refs.    Technical  note  AAL-TN-57-16. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  197 

This  report  is  directed  not  to  the  scientist,  for  whom 
it  would  be  too  incomplete,  nor  to  the  student,  for 
whom  it  would  be  too  detailed,  but  to  the  instructor 
who  must  know  more  than  he  will  have  to  leach  and 
yet  who  does  not  have  the  time  to  become  a  botanist. 
Additional  information  may  be  obtained  from  the 
Heller  report,   "Wild  Edible  and  Poisonous  Plants  of 
Alaska,  "  and  from  A.  E.  Porsild's  "Edible  Plants  of 
the  Arctic.  '  Both  of  these  publications  contain  draw- 
ings and  much  valuable  information  not  included  in 
this  report. 


Ohio  State  U.  Research  Foundation,  Columbus,  Ohio. 
ION-PROTEIN  INTERRELATIONSHIPS  AFFECTING 
THE  QUAUTY  OF  DEHYDRATED  MEAT,  by 
M.  K.  Hamdy  and  Fred  E.  Deatherage.  Rept.  no.  12 
(Final)  for  1  June  56-31  May  58  on  Contract  DA  19- 
129-qm-613.  [1958]  37p.  35  refs.  QFQAF  File  no. 
A-316. 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  764 

Freeze- dehydration  did  not  affect  the  pH  of  control  or 
modified  meat  2  and  15  days  post-mortem.   Fresh  con- 
trol and  modified  meat  was  characterized  after  freeze- 
drying  using  a  plate  temperature  of  43°C  and  a  cham- 
ber pressure  of  1500>tHg.  When  the  meat  was  freeze- 
dried  using  a  plate  temperature  of  22-30°C  and  pres- 
sure of  300-400;LHg. ,  the  water-holding  capacity  was 
improved  in  the  rehydrated  modified  meat  and  also  the 
eating  quality.   Rehydration  of  previously  modified 
freeze-dried  meat  in  a  solution  containing  0.2  M  NaCl, 
0.01  M  KCl  and  0.05  M  Na-ascorbate  favorably  af- 
fected flavor,  texture,  and  water-holding  properties. 
Cooking  prior  to  freeze-dehydration  adversely  af- 
fected the  final  product.  Irradiation  of  ham  using  a 
dose  of  2  X  10^  rep  had  no  effect  on  pH,  water,  or 
T.  C.  A.  soluble  protein  fractions ,  and  on  the  calcium 
and  magnesium  in  both  the  water  extract  and  the  juice 
released  upon  cooking.  Water-holding  properties  of 
the  ham,  at  various  temperatures,  were  unfavorably 
affected  by  irradiation. 


Quartermaster  Corps,  Washington,  D.   C. 
COFFEE  FOR  THE  ARMED  FORCES:   MILITARY 
DEVELOPMENT  AND  CCNVERSIDN  TO  INDUSTRY 
SUPPLY,  by  Franz  A.   Koehler.    1958,    136p.   QMC 
Historical  Studies  Series  II,   No.  5. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  145  106 

The  monograph  attempts  to  show  how  Industry  in 
1955-56  succeeded  In  displacing  the  military  roasting 
plants  and  in  itself  becoming  the  source  of  roasted- 
and- ground  coffee  suq^lied  to  the  Armed  Forces. 


Wilson  and  Co. ,  Inc.,  Chicago,  111. 
DEVELOPMENT  OF  FREEZE -DEHYDRATED  PRE- 
COOKED BEEF  PRODUCTS,  by  A .  C.  Edgar, 
J.  S.  Forsyth,  and  E.  R.  Packham.    Rept.  no.  6 
(Final)  for  28  Apr  57-30  June  58  on  Contract  DA  19- 
129-qm-845.   [1958]  24p.  QFCIAF  File  no.  A- 322. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  763 

The  results  of  a'll  previous  reports  are  summarized. 
The  development  work  which  describes  the  ingredient 
specifications,  formulae,  and  manufacturing  instruc- 
tions is  outlined.  Information  dealing  with  the  utilization 
of  carcass  and  with  the  economics  of  the  eight  products 
developed  is  presented  as  the  conclusion  of  the 
project.  (Author) 

MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,   Va- 
AIRBORNE  CRANE- EXCAVATOR,  by  James  K. 
Knaell.    Rept.  for  Mar- Sep  58.  27  July  59,  SCip. 
Rept.   1589-TR;AD-228  121. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  277 

The  structural  and  functional  adequacy  of  the  air- 
borne (Airdroppable)  crane-shovel  and  its  ability  to 
fulfill  certain  military  characteristics  was  investi- 
gated.   The  airborne  crane- shovel  is  a  single-gaso- 
line-engine-driven, pneumatic -tired,   4x4  drive 
machine  that  is  full  revolving  and  capable  of  craning, 
clamshell,  dragline,  and  shovel  operations.    Lifting 
tests  indicated  that  the  airborne  crane  meets  the 
7-ton  lifting -capacity  requirement.    Strain  gage  tests 
indicated  structural  elements  are  not  over- stressed 
when  maximum  loads  are  lifted.    All  attachment 
changes  except  shovel  front  can  be  performed  by  2 
men  with  hand  tools.    The  3/8 -cubic -yard  buckets 
(Machinery,   Fabrications  and  Accessory  Equipmeni, 
are  more  suitable  than  the  1/2- cubic -yard  size  for 
military  earthmoving  operations.    The  rear  outrig- 
ger box  requires  modification  to  prevent  damage 
during  shovel  operation.    A  2- speed  transmission 
incorporating  a  low  gear  is  required  to  enhance 
mobility.    The  unit  can  be  towed  cross  country  and  at 
convoy  speeds  with  a  standard  2  1/2-ton,  6x6, 
Ordnance  truck.    Simulated  air-drop  tests  Indicated 
that  chances  for  a  successful  airdrop  are  favorable. 
Self-propelled  speed  of  9.  5  mph  was  considered  the 
optimum  safe  travel  speed. 

Naval  Civil  Engineering  Lab.  ,   Port  Hueneme,  Calif. 
DEVELOPMENT  OF  THE  RUSH  ROLL,    A  MOBILE 
STRUCTURE  USED  AS  A  ROADWAY  OR  FLOAT- 
ING PONTOON  BRIDGE,  by  P.  J.  Rush.    Final  rept. 
23  Nov  59.  41p.    Technical  rept.  046. 
Order  from  LC  mi$3.  30,  phr.  80  PB  145  158 

The  Rush  Roll  Is  a  mobile,  6- foot -diameter,  seg- 
mented cylinder  of  corrugated  steel  pontoons  weighing 
6,  000  pounds  which  can  be  towed  by  jeep.    It  unfolds 
Into  a  four-trussed  structure  13  1/2  feet  wide  and 
17  1/2  feet  long  that  can  be  rapidly  joined  with  other 
rolls  creating  any  length  roadway  or  pontoon  bridge, 
or  outboard  powered  rafts.    Results  of  field  assembly, 
structural  proof- loading  and  mobility  experiments  on 
land  and  sea  are  given.   (Author) 
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Engines  and  Propulsion  Sysfems 


Aerojet-General  Corp.  ,  Azuaa,  Calif 
CHEMICAL  FRAGMENTS  AS  ULTRA-ENERGY 
PROPELLANTS.   by  D.   L.    ^ulff.  Ullian  H.  Baum 
and  ;.   M   Fluornoy.   Abstracts  bulletin  no.   4,  Con- 

^U^aL?S^^^'°-    ^°^5^'  ^-  234refs.   Aerojet 
TN-33;  A FOSR-TN- 59-1249. 

Order  from  LC  mi$3.  60.  ph$9.  30  PB  145  649 

Investigations  of  certain  hjgh-energy  chemical  sys- 
tems as  potential  propellants  for  rocket  propulsion 
have  necessitated  an  extensive  review  of  the  litera- 
ture concerned  with  chemical  fragments,  embracing 
the  related  subjects  of  production,  identification, 
stabilization,  and  determination  of  properties     The 
ultra-energy  substances  include  charged  (ions)  and 
uncharged  (free  radicals)  molecular  fragments     It  is 
the  purpose  of  this  bulletin  to  help  make  the  informa- 
tion accumulated  in  the  Aerojet -General  file  of  ref- 
PB^3  Sjy)"''^^  generally  available.    (See  also 


Avco  Research  Lab.  [Everett,  Mass  1 
TOE  PRODUCTION  OF  H^GH  TEMPERATURE  GAS 
BY  MAGNETIC  ACCELERATION,  by  G.  S.  Janes 
and  R    M.   Patrick.    Rapt,  on  Contract  AF  49(638)61. 

^8"439'a^'205  5T9.   «"T^  ''^P^-   27:  AFOSR-TN- 
Order  from  LC  mi$2.  40,  di^.  30  PB  137  579 

A  study  was  made  of  gaseols  magnetohydrodynamics 


under  conditions  where  the 


the  order  d  a  miUimeter  vhile  the  mean  free  path 
for  collisions  is  larger,  of  the  order  of  a  centimeter 
This  requires  a  temperature  of  IO60K  at  particle 
densities  oT  a  few  time  10^'  per  cc.    Physical  phenom- 
ena in  this  region  are  inter  ;s ting  for  fusion  power 


applications  and  have  more 


ions  Larmor  radius  is  at 


recently  exhibited  possi 


-•   w^>,.iiijr     V^AJliUllCU     (JUS  SI- 

ble  applications  in  space  flight  propulsion.    (Author) 


James  Forrestal  Research  Center.  Princeton    N    T 

S^v^il.?^^^'^*^"  'N  PHY$ICAL  AND  CHEMICAL 
KINETICS  RELATED  TO  I?ROBLEMS  OF  COMBUS- 
TION AND  PROPULSION,   by  R.  H.  Wilhelm.    Final 
rept.  on  Contract  AF  33(038)23976.    4  Nov  59.   18p 
28  refs.    TR-59-174.  1  ^ 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  685 

The  program  of  work  was  a$  follows:  (a)  Studies  of 
fast  reactions  utilizing  presently  known  techniques  as 
well  as  devising  possible  new  ones,    (b)  Studies  of  re- 
actions of  hydrocarbons  witH  N2O5  using  vapor  phase 
reaction  between  methane  and  N2O5.    (c)  Studies  of 
decomposition  of  solid  nitrates  d  amines  and  their 
reactions  with  NO2.    (d)  Further  studies  of  energy  ex- 
change in  collision  processes,    (e)  Studies  oT  kinetics 
related  to  reactions  of  ozone  with  organic  compounds 
This  will  Include  use  of  liquid  and  high- concentration 
gaseous  ozone,    (f)  Studies  of  flame  stabilization glvin« 
consideration:  (1)  to  flames  with  known  kinetics  beyond 
those  already  studied;  (2)  to  Investigation  of  effect  of  a 
surface  of  controlled  temperature  and  composition  on 
stability  limits  of  flames. 
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Jet  Propulsion  Lab.,  Calif.  Inst,  of  Tech., 

Pasadena . 
COMBUSTION  STUDIES  OF  AMMONIA -OXYGEN 
ROCKET  MOTORS  USING  A  TEMPERATURE- 
MEASJRING  PROBE,  by  Dwight  I .  Baker.  Rept  on 
Contract  NOas-52-455-C.  21  Oct  52,  declassified. 
48p.  9  refs.  Progress  rept.  no.  24-1. 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  207 

A  probing  method  was  developed  so  that  radial  tem- 
perature surveys  could  be  made  in  rocket- motor  com- 
bustion chambers  .  Temperature  was  determined 
pneumatically  by  bleeding  combustion  products 
through  a  water-cooled  probe  which  contained  two 
sonic-flow  nozzles  in  series  .  Heat  was  extracted  from 
the  bled  gas  between  the  two  nozzles  .  A  simplified 
thermodynamic  theory  was  employed  to  derive  an  ex- 
pression for  chamber  temperature  as  a  function  of 
pressures  upstream  from  the  two  nozzles,  a  probe 
constant,  and  temperature  upstream  from  the  down- 
stream  nozzle.  Values  of  temperature  as  high  as 
5300"F  (105%  of  theoretical)  were  determined  for 
certain  test  conditions  .   (Author) 


Jet  Propulsion  Lab.  ,   Calif,    bist.  of  Tech. .   Pasadena 
TEMPERATURE  SURVEYS  OF   ROCKET-MOTOR 
COMBUSTION  CHAMBERS,  by  Dwight  I.  Baker     Rept 
on  Contract  NOas-52-466-C.    28  Nov  52,  26p.  3  refs 
Progress  rept.  no.  24-5. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  208 

Surveys  of  temperature  and  local  heat  flux  were  made 
within  NH3-LO2  rocket-motor  combustion  chambers 
using  pneumatic  double- sonic -nozzle  probes.    The 
temperature  surveys  were  correlated  with  external 
measurements  of  specific  impulse,  good  agreement 
being  obtained  for  most  tests.    A  modifled  tempera- 
ture-measuring probe  was  developed  for  use  with  the 
gasoline- -liquid  oxygen  propellant  system.    (Author) 


Purdue  U.  ,  Lafayette.  Ind. 
A  REVIEW  OF  THE  PUBLISHED  LITERATURE 
PERTAINING  TO  THE  ANNULAR,   TWO-PHASE 
FLOW  OF  LIQUD  AND  GASEOUS  MEDIA  IN  A 
PIPE,   by  D.  A.   Charvonia.   Rept.  on  Contract  Nonr- 
1858(25).  Dec  58.   151p.  55  refs.  Proj.  Squid  Tech- 
nical rept.  PUR-32-R. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  145  067 

Rocket  Research  Lab. .  Ohio  State  U.   Research 

Foundation.  Columbus. 
RESEARCH  ON  CCMBUSTION  PHENOMENA  AT 
HIGH  PRESSURES,  by  Rudolph  Edse,  William  A 
Strauss,  and  Michael  C.  Fong.  Rept.  for  1  Jan- 
31  Dec  58  on  Contract  AF  33(616)5439.  Jan  59,  29p. 
il  refs.  WADC  Technical  nae  59-328. 
Order  from  OTS  ».  75  PB  161  480 

■nie  burning  velocities  of  the  ammonia-oxygen  and 
the  ammonia-air  flames  increase  and  decrease  re- 
spectively as  the  pressure  is  increased  from  1  to 
14.  0  atmospheres.    The  effect  of  ethyl  nitrate  on  the 
burning  velocity  of  gas  mixtures  is  a  function  of  the 
system  to  which  the  ethyl  nitrate  Is  added.    When  the 
nitrogen  in  rich  ethylene- oxygen- nitrogen  and  acetyl- 
ene-oxygen-nitrogen  mixtures  was  replaced  by  car- 
bon monoxide  the  burning  velocity  was  increased 


Machine  Parts  and  Mechanisms 


Applied  ftyslcs  Lab.,  Johns  Hopkins  U. ,  Silver 

Spring.   Md. 
A  METHOD  FOR  THE  SELECTION  OF  VALVES 
AND  POWER  PISTONS  IN  HYDRAULIC  SERVOS,  by 
Fletcher  C.  Paddison  and  Walter  A.  Good.    Rept.  on 
Contract  NOrd-7386.    Apr  54,  5^.    6  refs,    CM-717A. 
Order  from  LC  rni$3.  60,  ph$9.  30  PB  145  730 

An  analysis  was  made  rf  hydraulic  servo  systems  to 
determine  a  method  cf  selecting  transfer  valves  and 
power  pistons  that  will  give  the  optimum  oil-pressure 
distribution  within  a  servo.    Two  valve  types  were 
considered. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  NOISES  OF   TWO   SPUR-GEAR  TRANSMIS- 
SIONS, by  M.   Wm.   Rosen.    27  July  59,  55p.    NOTS 
TP-2293;  NAVORD  rept.  6569. 
Order  from  OTS  $1.  50  PB  161  464 

Two  conventional  but  precision-quality  planetary  gear 
trains  have  been  driven  to  20.  000  and  27.  500-rpm 
speeds,  with  as  much  as  70  hp.    Measurements  were 
systematically  made  al  the  total  acoustic  energy  radi- 
ated and  also  of  the  unit  intensities  over  the  frequency 
spectrum  0  to  30,  000  cps.    Total  energies  of  up  to 
1/4  watt  pure  acoustic  power  were  generated.    Intense 
vibrations  were  radiated  at  frequencies  corresponding 
with  the  tooth-mesh  period.    A  law  of  acoustic  energy 
was  discovered  for  these  two  machines,  a  law  which 
may  possibly  be  valid  for  all  gear  trains. 


Manufacturing  Equipment  and  Processes 


Budd  Co. .   Ptiiladelphia.  Pa. 
IMPROVED  METHODS  OF  FABRICATING  WELDED 
SANDWICH  STRUCTURES:  HLOT  PRODUCTION 
LINE  OPERATION  AND  WELD  QUALITY  CONTROL 
FOR  BUDD  INTEGRATED  CORE  PANELS,  by  J.  E. 
Burton.   Final  rept.  on  Contract  NOas-58-622c. 
31  Oct  59.  230p. 
Order  from  LC  mi $9.  90,  ph^4.  80  PB  145  366 

A  'SUMMARY'  chart  of  manhours  required  to  fabri- 
cate Integrated  Core  Panels.    Pilot  line  fabrication, 
equipment  and  processes  are  described  and  illus- 
trated.   Weld  quality  control  procedures  and  struc- 
tural test  evaluation  erf  panels  produced  on  the  pilot 
line  are  presented  along  with  recommendations  for 
the  reduction  of  the  overall  cost  of  quality  control. 


Hoffman,   p.   R. ,  Co.,  Carlisle,  Pa. 
TECHNICAL  REPORT.    Final  rept.  for  Apr  49- 
Oct  51  on  Contract  W36 -039 -sc- 38267.    [1951]   14p 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  217 


Development  of  a  quartz  cutting  saw  to  cut  quartz 
bars  or  mothers  into  slices  or  wafers  for  the  manu- 
facture of  quartz  crystal  blanks  capable  of  cutting 
simultaneously  with  up  to  twenty  (20)  blades,  with 
parallel  sides  on  ZZ'  raation  within  the  tolerance  of 
plus  or  minus  three  minutes  and  plus  or  minus  ten 
minutes  on  XX'  rotation. 


Office  of  Ordnance  Research,  EXirham,  N.  C. 
PROCEEDINGS  OF  THE  ORDNANCE  CONFERENCE 
[NO.  4]  ON  OPERATIONS  RESEARCH  HELD  AT 
HEADQUARTERS,    U.   S.    ORDNANCE  MISSILE 
COMMAND  1-3  APRIL  1959.    [1959]  175p.  29  refs. 
Rept.  no.  OORR  59-3. 
Order  from  LC  mi^.  10,  ph527.  30  PB  145  381 

Contents: 

Some  aspects  of  experimental  design  in  operations 

research 
Mathematical  models  and  the  utilization  of  these 

models 
Computer  played  war  games 
Aspects  of  operations  research  in  missile  system 

testing 
Ehscounted  least  squares 
A  practical  application  of  the  waiting  line  theory  for 

the  optimum  allocation  of  machine  repair  operators 
Linear  programming  applied  to  economic  selecticm  of 

materials  for  furnace  charges 
An  optimal  method  for  product  developrtient 
Variations  of  the  "Tolerance- Limit  Test"  problem 
Analysis  of  demand  rates 

A  computer  simulation  of  small  combat  actions 
Army  logistics  research 
Future  operations  research  problems  in  ordnance 

logistics 
(See  also  PB  139  625) 


Rodman  Lab.  .  Watertown  Arsenal,  Mass. 
ECONOMIC  ANALYSIS  FOR  TURNING  WITH 
CERAMIC  TOOLS,  by  Roy  Mennell.    Dec  59,  63p. 
36  refs.    Rept.  no.  RPL  23/11. 
Order  from  OTS  $1.  75  PB  161  466 

By  constructing  a  cost  model  based  on  an  empirical 
description  of  tool-life  data  and  including  the  vari- 
ables of  machining  speed,  feed,  machine  life,  type 
of  machine,  and  tool  material,  it  is  possible  to  deter- 
mine the  conditions  which  give  the  least  machining 
cost.    Included  in  the  analysis  are  restrictions  of 
available  lathe  speed  and  horsepower  which  must  be 
considered  because  present  production  equipment  is 
designed  for  conventional  carbide  tools  utilizing 
smaller  speeds  and  less  horsepower.    A  method  of 
discounting  all  costs  of  a  chain  of  equipment,  similar 
to  accepted  equipment  investment  analysis,  is  de- 
scribed for  obtaining  the  cost  for  the  use  of  the 
equipment  per  minute  of  operation. 


Stanford  U. ,   Calif. 
A  POSTSCRIPT  TO  "DYNAMIC  PROBLEMS  IN  THE 
THEORY  OF  THE  FIRM",  by  Harvey  M.  Wagner. 
Technical  rept.  no.  72  on  Contract  N6onr-25I(33). 
23  Mar  59,   lip.   3  refs. 
Order  from  LC  mi  $2.  40.  ph$3.  30  PB  145  389 
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A  previous  paper  dlscussec  the  combined  use  d 
traditional  ecxmomic  constructs  and  dynamic  pro- 
gramming for  solutions  to  several  inter -temporal 
problems  in  the  theory  at  the  firm  (that  produces  a 
single  commodity).    As  a  specific  application  at  these 
techniques,  a  method  was  presented  for  solving  a 
dynamic  version  of  the  economic  lot  size  model.  The 
purpose  at  this  postscript  |s  (i)  to  demonstrate  the 
algorithm  suggested  for  the  dynamic  economic  lot 
size  model  is  also  applicaUle  to  situations  in  which 
the  cost  curves  (which  may  differ  from  period  to 
period)  have  non- increasing  marginal  costs  as  a 
function  of  output,  e.  g. ,  due  to  quantity  discounts, 
and  (ii)  to  describe  a  forward  algorithm  for  solving 
optimal  pricing  and  output  problems  in  which  the  cost 
curves  have  non  -  dec  rea  sine  marginal  costs  as  a 
function  at  output. 


MATERIALS 


Army  Chemical  Warfare 
Center,  Md. 
SIXTH  MATERIALS  REVIEW 


^bs. ,  Army  Chemical 


by  Arthur  Lyem. 


Nov  59,  93p.   255  refs.    CV^L  Special  Publication  4-11. 
Order  from  OTS  $2.  25  PB  161  463 


i 


The  purpose  of  this  periodic  review  is  to  present  in- 
formation on  important  technical  and  scientific  high 
lights  regarding  materials  research  here  and  abroad, 
principally  in  the  polymer  and  plastics  field.    The  in- 
formation recorded  herein  Is  intended  to  serve  as  a 
timely  and  convenient  refeijence  for  development 
perscHinel  seeking  information  relative  to  engineering 
materials  erf  actual  or  potential  interest  in  creating 
more  efficient  or  economical  end  items.    Thus,  tech- 
nical literature  surveys  culminating  in  the  "Materials 
Review"  will  promote  dissemination  of  selected  infor- 
mation concerning  recent  v^orld-wide  technological 
advancements  which  may  h$lp  to  guide  future  exploita- 
tions of  synthetics  and  othef  new  materials  and 
techniques.    (See  also  PB  idl  014) 


Automation  Instruments,  Inc.,  Boulder,  Colo 
INVE^nCATION  OF  METHODS  FOR  DETERMINING 
ACTUAL  FLAW  SIZE  IN  MATERIALS  BY  NON- 
DESTRUCTIVE ULTRASONIC  TECHNIQUES,  by 
Gerald  J.  Posakony  and  Meijle  R.  Loetz.  Rept.  for 
15  May  58-15  May  59  on  Materials  Analysis  and  Evalu 
ation  Techniques,  Contract  AF  33(616)5714.  Dec  59 
64p.  WADC  Technical  rept.  59-302. 
Order  from  OTS  $1 .75  PB  161  530 

The  investigation  of  method^  to  determine  actual  flaw 
size  in  materials  by  ultrasotiic  non -destructive  tech- 
niques has  led  to  the  development  of  breadboard  equip- 
ment capable  of  displaying  additional  flaw  information. 
By  electronic  networks ,  the  ultrasonic  reflections  are 
displayed  into  a  three-dimensional  view  of  the  internal 
structure  of  a  flat  metal  pact.  Three  dimensional 
pictures  are  included  to  shoiv  the  resultant  of  the  sin- 
gle and  multiple  transducer  techniques  .   Various  fre- 
quencies and  materials  are  evaluated  to  eswblish  pre- 
liminary applicability  of  the  processes  .  (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
NOTES  ON  MECHANICAL  TESTING  TECHNIQUES 
AT  VERY  LOW  TEMPERATURES,  by  James  E. 
Campbell.    19  Feb  60,  8p.   14  refs.    DMIC  memo  43 
Order  from  OTS  $0.  50  PB  161  193 

Several  techniques  have  been  developed  for  evaluating 
the  mechanical  properties  of  materials  at  tempera- 
tures in  the  range  between  -423  F  (-253  C)  and  -452  F 
(-269  C),  the  boiling  points  of  liquid  hydrogen  and 
liquid  helium.    The  various  techniques  are  discussed 
briefly. 

Illinois  U . ,  UrtMina . 
STUDIES  OF  THE  STABILITY  OF  HIGH  TEMPERA- 
TURE RESISTANT  CERAMIC  COATING  GLASSES 
by  William  R.  Bratschun,  C.N.  Williams ,  and 
Dwight  G.  Bennett.  Rept.  on  Contract  AF   18(603)28. 
July  58,  39p.  8  refs.  Dept.  of  Ceramic  Engineerirer 
rept.  no.  82;  AFOSR-TN-58-828;  AD-202  913 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  167 

Chemical  and  physical  mechanisms  were  studied 
which  were  believed  responsible  for  the  instabilities 
of  the  glassy  phase  of  composite  glass-metal  systems 
when  subjected  to  elevated  temperatures  over  pro- 
longed periods  of  time.  Two  prominent  types  of  glass 
devitrification  behavior  were  (1)  cyclic  development, 
disappearance  and  reappearance  of  various  diffraction 
peaks, (2)  diffraction  peaks  which  persisted  through- 
out the  heat  treating  period.   Single  oxide  additions  of 
CaO,  ZnO,  Ti02.  Bi203andCo02  to  the  simple  glass 
all  delayed  the  Initial  appearance  of  the  devitrification 
products , 


Material  Lab. ,  New  York  Naval  Shipyard,  Brooklyn 

N.   Y. 
JOINING  OF  REINFORCED  PLASTICS  WITH  METAL 
FASTENERS^   RESEARCH  AND  DEVELOPMEm* 
REPORT,  by  A.  Rufolo.    Research  and  Development 
rept.  (Final).    12  Dec  57,  39p.    14  refs.    Lab. 
Projea  4860-Q-14;  AD- 203  360. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  356 

The  problem  of  construaion  by  joining  plastic 
laminates  is  attacked  by  developing  a  riveting 
technique  and  the  collecting  of  design  data  on  holding 
strength  of  screw  type  fasteners.    The  report  in- 
cludes a  field  instruction  manual  for  driving  aluminum 
rivets  in  plastics,  and  a  design  manual  giving  holding 
strength  of  screws  in  polyester  glass  laminates. 
(Author) 


Office  of  Naval  Research,  Washington,  D.  C. 
SYMPOSIUM  ON  MATERIALS  RESEARCH  IN  THE 
NAVY,  HELD  IN  PHILADELPHIA,  PENNSYLVANIA, 
MARCH  17-19.   1959,   [1959]  383p.    135  refs. 
ONR-5,  Volume  2;  AD-217  823. 
Order  from  OTS  $5.  00  PB  161  471 

Contents:  Modern  materials  research;  Dynamics  of 
polarization  reversal  process  in  ferroelectrics; 
Concepts  of  electrcmic  equipment  and  parts  relia- 
bility; Structural  interplay;  Fracture  of  ultra-high- 
strength  steel  electro- plated  with  Cd;  Fracture 
toughness  .of  materials  for  aircraft  and  missiles; 
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Crack  propagation  in  hydrogen  enibrittled  steel; 
Minimization  of  adverse  effects  of  chrome  plating 
on  fatigue  life  of  AtSI  4340  steel  and  correlation  of 
fatigue  and  elastic  limits;  Materials  problems  in 
aircraft  structural  fatigue;  Ballistic  method  for  de- 
termining dynamic  yield  strength  of  metals;  Ele- 
vated-tenperature  mechanical  properties  of  an 
austempered  low  alloy  steel  during  continuous 
heating;  Elevated  temperature  effects  on  structural 
specimens;  Environmental  effects  in  high-tenpera- 
ture  creep  and  fatigue;  Size  effect  on  the  tensile 
properties  of  large  bars  of  AISI4340  steel;  Material 
problems  in  space  technology;  High- temperature 
strain  gages  for  structural  testing;  Electron  probe 
microanalyzer  for  materials  research;  Weldability 
of  ultra -high -strength  steels;  Determination  of  wear 
behavior  of  plated  Ti  alloy;  Reference  radiographs 
for  Naval  aircraft  casting  procurement;  Navy  dry 
film  development;  Sliding  friction  and  wear  under 
high  velocity  and  bearing  pressures;  Photodetector 
parameters;  Annealing  procedures  and  results  for 
evaporated  InSb  films;  Zone  concept  of  crystal 
growth;  Properties  of  garnets;  Detecting  intergran- 
ular  corrosion  susceptibility  in  Al  alloys.  (See  also 
PB  161  470) 


Office  of  Naval  Research,  Washington,  D.  C 
SYMPOSIUM  ON  MATERIALS  RESEARCH  IN  THE 
NAVY,  HELD  IN  PHILADELPHIA,  PENNSYLVANIA 
MARCH  17-19,   1959.   [1959]  414p.   110  refs.   ONR-5 
Volume  1;  AD-217  822. 
Order  from  OTS  $6.  00  PB  161  470 

Contents.  Toxicology  in  relation  to  Navy  material 
problems;  Reliability  as  applied  to  materials  re- 
search and  selection;  Development  of  urethane  plas- 
tic foams  and  inorganic  ceramic  foams  for  precision 
radomes;  Reinforced  plastics  for  rocket  motors  and 
re-entry  heat  shields;  Development  in  reinforced 
plastics  at  the  Naval  Ordnance  Laboratory;  The 
phosphinic  nitrides  -  potential  high- temperature 
polymo-ic  dielectrics;  Effects  of  elevated  tempera- 
tures on  electrical  properties  of  thermosetting  plas- 
tics; Laminated  fabrics  structural  material  of  air- 
ship envelopes;  Foreign  woods  of  interest  to  the 
Navy  for  shipbuilding  applications;  Reliability  of 
Navy  aircrew  safety  and  survival  equipn^nt 
mechanical  systems  -  Material  selection  and  manu- 
facturing processes;  Deterioration;  Response  erf  air- 
craft skin  materials  to  radiation  from  high- temper- 
ature sources;  Choice  of  rubbers  for  gaskets  in  nu- 
clear radiation  fields;  Nuclear  radiation  effects  in 
magnetic  core  materials  and  permanent  magnets; 
Corrosion  mechanisms  in  the  reaction  of  steel  with 
water  and  oxygenated  solutions  at  room  temperature 
and  3160C;  Recent  contribuUons  of  chemistry  in  the 
prevention  and  control  of  corrosion  in  the  Navy;  De- 
terioration of  plasticized  polymeric  materials;  En- 
vironmental deterioration  of  rigid  plastics;  A  dis- 
cussion of  some  of  the  problems  of  thermoelectric 
efficiency  and  coefficient  of  performance;  Thermal 
properties  of  cadmium  antimonide;  Some  aspects  of 
the  luminescence  of  glass  and  its  applications. 


Ceramics  and  Refractories 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio 
REFRACTORY  MATERIALS,  by  R.  L  Jaffee  and 
D.  J.  Maykuth.    26  Feb  60,   35p.   45  refs.    DMIC 
memo.  44. 
Order  from  OTS  $0.  50  PB  161  194 

Technical  requirements  for  materials  in  advanced 
applications  have  become  so  broad  that  it  is  now 
essential  to  CMisider  nonmetallic  as  well  as  metallic 
materials.    The  cutoff  in  melting  point  between  re- 
fractory and  nonrefractory  materials  will  be  selected 
at  1800  C.    This  has  been  done  to  include  as  refrac- 
tory materials:  chromium  as  a  metal,  molybdenum 
disilicide  as  an  intermetallic  compound,  and  titanium 
dioxide  as  an  oxide.    122  refractory  materials  con- 
sidered include  graphite,   12  refractory  metals,   18 
carbides,   13  oxides,   12  nitrides,   17  silicides,   19 
borides,  22  sulfides,  and  8  intermetallic  compounds 


Feltman  Research  and  Engineering  Labs. ,   Picatinny 

Arsenal,  Dover,  N.  J. 
METHODS  OF  BLENDING  AND  MOLDING  GLASS- 
FLAKE  LAMINATES,   by  Paul  H.  Rothschild.    Apr  59 
9p.    Technical  notes  no.  29;  AD-216  493. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  158 

Several  experimental  techniques  for  coating  glass 
flakes  with  resin  were  tried.    The  addition  of  reactive 
diluents  to  reduce  the  viscosity  of  the  resin  proved 
the  most  satisfactory.    ITie  use  of  a  roll  mill  offered 
most  promise  as  a  method  of  blending  the  resin  and 
flakes,   though  more  work  is  needed  to  develop  this 
technique. 


New  York  State  Coll.  of  Ceramics,  Alfred  U 
METAL  FIBER  REINFORCED  CERAMICS,  by 
J.  J.  Swica,  W.  R.  Hoskyns  and  others.    Rept.  for 
1  Sep  58-31  Aug  59  on  Ceramic  and  Cermet  Materials. 
Contract  AF  33(616)5298.    Jan  60,  50p.    5  refs. 
WADC  Technical  rept.  58-452,  Pt.  2. 
Order  from  OTS  $1.  25  pb  161  481 

The  principal  geometric  variables  involved  in 
ceramic -refractory  metal  fiber  composites  were 
evaluated  using  thermal  shock  resistance  as  the 
most  important  criteria.    Several  different  ceramic- 
metal  fiber  composites  were  investigated.   Using  the 
alumina -molybdenum  and  alumina -muUite- molyb- 
denum fiber  systems,  the  comparative  properties 
of  the  two  basic  types  of  composites  were  demon- 
strated.   Composites  were  developed  which  had 
flexural  strengths  exceeding  30.  000  psi  following  four 
thermal  shock  cycles.    (Author)   (See  also  PB  151  610) 
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Fuels,  Lubricants,  and  Hydraulic  Fluids 


Aeronautical  Research  Lab. ,   Wright  Air  Develop- 
ment Center,   Wright- Pattdr son  AFB,   Ohio. 
CALCULATION  OF   DETONATION  PARAMETERS 
FOR  GASEOUS  MIXTURES^  by  Bernard  T.  Wolfson 
and  Robert  G.  Dunn.    Rept.  bn  Research  and  Combus- 
tion Kinetics.    May  59,   lOlri.  28  refs.    WADC  Tech- 
nical note  57-309;  AD- 131  0C4. 
Order  from  OTS  $2. 50  j  PB  161  477 

A  simplified  and  straight  fofward  yet  precise  method 
for  the  calculation  of  all  detonation  parameters  for 
gaseous  mixtures  is  presenijed.    The  equations  upon 
which  the  calculation  procec^re  is  based  were  derived 
directly  from  the  conservat^n  equations  without  ap- 
proximations and  involve  onjy  nondimensional  quanti- 
ties.   The  use  of  the  method :crf  calculation  developed 
is  illustrated  by  means  of  sample  calculations.    The 
agreement  between  values  calculated  by  this  method 
and  experimental  values  is  quite  satisfactory.    The 
calculation  method  developed  is  readily  adaptable  to 
computations  by  automatic  computing  machines  as 
well  as  by  manually-operated  machines.  (Author) 


Atlantic  Research  Corp. ,  Alexandria,  Va. 
INVESTIGATION  TO  DETERMINE  BUILDUP  OF  A 
STATIC  ELECTRIC  FIELD  CHARGE  IN  A  ROLLING 
FLUID  TRANSPORTER,   by  ijohn  H.  Morgenthaler.' 
Final  rept.  ,  phase  111,  on  dbntract  DA  44-177-TC- 
461.    28  Sep  59.    17p.    Proj.  9-47-16-000,   104MT. 
Order  from  LC  miJ2.  40,  phS3.  30  PB  145  238 

The  purpose  of  the  work  of  Phase  III  was  to  evaluate 
the  potential  hazard  during  flilling  and  emptying  of 
rolling  fluid  transporters  wi^h  JP-4  fuel  at  flow  rates 
in  excess  of  15  gpm.    Attempts  were  made  to  detect 
static-electrical  discharges  jduring  filling  and  empty- 
ing of  rolling  fluid  transportjers  with  350  to  400  gal- 
lons al  fuel.    Flow  rates  ranting  from  15  to  20  and 
from  25  to  35  gpm  were  used  during  the  filling  and 
emptying  operations,  respectively.   Fuel  temperatures 
were  between  75  and  80OF  in|  the  runs  at  ambient  tem- 
perature, and  between  30  and  350F  in  the  cold  runs. 
No  evidence  of  any  static-eMctrical  discharges  during 
filling  or  emptying  of  the  rolling  fluid  transporter  was 
obtained  under  the  condition!  of  these  tests  which 
appear  reasonably  to  simulate  field  operations. 
(Author)  (See  also  PB  143  323) 


Atlantic  Research  Corp. ,  i^lexandria,  Va. 
RESEARCH  ON  SOLlD-PROfELLANT  COMBUSTION, 
by  Raymond  Friedman,  Joseph  B.  Levy,  and  Keith  E. 
Rumbel.    Final  technical  rept.  for  July  55-Oct  59  on 
Contract  AF  18(600)1502.    30  Nov  59,   19p.    13  refs. 
AFOSR-TR-59-192;  AD- 230  724. 
Order  from  LC  mi  J2.  40,  phi3.  30  PB  145  684 

The  goal  erf  the  present  research  program  has  been 
to  gain  understanding  of  the  Combustion  mechanism 
o€  solid  propellants  containir^  ammonium  perchlorate 
as  oxidizer.  This  goal  has  been  pursued  by  the  study 
d  the  self -deflagration  of  pressed  pellets  of  ammo- 
nium perchlorate.  The  results  and  progress  of  this 
program  have  been  describe^  in  three  technical  notes. 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover,  N.  J. 
FIRST  YEAR  OF  BULK  PROPELLANT  SURVEIL- 
LANCE UNDER  MIUTARY  STANDARD  1231  (ORD), 
by  Norman  E.  Beach.    Dec  59,  32p.    7  refs.    Technical 
memo.  no.  AC:S-4-59;  AD- 230  722. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  709 


Jet  Propulsion  Lab.,  Calif.     Inst,  of  Tech., 

Pasadena. 
ELASTOMERIC-BINDER  AND  MECHANICAL- 
PROPERTY  REQUIREMENTS  FOR  SOLID  PROPEL- 
LANTS, by  Thar  L.   Smith.    Rept.  on  C^ontract  DA 
04-495-ORD-18.    7  Jan  59,   18p.    12  refs.    Memo, 
no.  20-178;  AD-211  650. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  078 

A  summary  is  presented  of  the  many  factors  that 
must  be  considered  in  selecting  new  elastomeric 
binders  for  castable  composite  propellants  and  in 
improving  the  properties  of  propellants  under 
development.    A  brief  description  is  given  concerning 
methods  of  preparing  and  using  composite  propellants, 
and  the  mechanical  properties  required  of  cast-in- 
place  case-bonded  grains  are  discussed  qualitatively. 
Methods  of  evaluating  some  time-dependent  tensile 
properties  are  described,   and  some  illustrative  data 
are  given.    Finally,  the  properties  desired  d  an 
ideal  elastomeric  bipder  are  presented  together  with 
some  relations  between  the  mechanical  properties 
of  unfilled  binders  and  propellants.    The  influence  of 
t)allis  tic -property  requirements  on  the  choice  of 
binders  and  on  propellant  mechanical  properties  is 
also  considered.    (Author) 


Little,  Arthur  D. ,  Inc.  [Cambridge,  Mass.  J 
A  TEMPERATURE  REGULATED  IGNITION  SOURCE, 
by  John  Preston  and  Leland  E.  Ashman.    Rept.  on 
Ckjntract  AF  18(603)109.    1  Jan  59,   24p.    4  refs. 
[AFOSR]-TN-59-30;  AD- 209  202. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  622 

Since  the  current  to  maintain  a  wire  at  a  constant 
temperature  depends  largely  upon  the  environment  of 
the  wire,  the  current  and  the  temperature  are  a 
means  of  measuring  the  properties  of  that  environ- 
ment.   The  temperature  controller  described  here  is 
capable  of  heating  a  fine  wire- -of  the  order  of  a  few 
rails  in  diameter- -to  some  temperature  between 
7000c  and  the  melting  temperature,  and  holding  the 
temperature  constant  to  within  a  few  degrees.    The 
detector  is  a  photomultiplier  that  monitors  radiation 
from  the  center  of  the  wire;  changes  in  radiation  re- 
sult in  compensating  changes  in  the  current.    The 
controller  responds  within  a  millisecond  to  sudden 
changes  in  the  environment  of  the  wire.    This  rapid 
response  is  useful  for  detecting  the  onset  of  ignition 
in  reactive  gases  and  perhaps  for  measuring  the 
thermal  properties  of  nonreactive  gases.    (Author) 


Lockheed  Aircraft  Corp. ,   Sunnyvale,   Calif. 
ON  THE  ASSUMPTIONS  UNDERLYING  DROPLET 
VAPORIZATION  AND  COMBUSTION  THEORIES^  by 
p.  A.  Williams.   Technical  note  on  Contract  AF 
49(638)412.    Nov  59,  49p.    11  refs.    LMSI> 288098; 
AFOSR-TN-59-1148. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  845 

A  study  is  undertaken  to  determine  the  range  of 
validity  of  the  assumptions  that  (a)  the  liquid  tempera- 
ture is  constant  and  equal  to  the  boiUng  temperature 
for  a  burning  droplet,  (b)  the  instantaneous  vapori- 
zation rate  of  a  droplet  at  a  given  size  is  the  same  as 
that  of  a  constant-diameter  sphere  of  the  same  size, 
and  (c)  the  duration  of  the  initial  unsteady  period  is 
much  less  than  the  total  vai>orization  time  of  a 
droplet. 


Materials  Lab. ,  Wright  Air  Development  Center, 

Wright- Patterson  AFB,  Ohio. 
HIGH  TEMPERATURE  EVALUATION  PROCEDURES 
FOR  LUBRICANTS    PART  I.    DESIGN  DEVELOP- 
MENT AND  INSTRUMENTATION  OF  A   1000°F 
OXIDATION  CORROSION  BATH  AND  4000F  VISCOS- 
ITY BATTIS,  by  Vernon  A.  Lauer  and  Donald  C.  Trop. 
Rept.  for  Feb  58-Apr  59  on  Avaition  Lubricants. 
Aug  59,  23p.  3  refs.    WADC  Technical  note  59-160, 
Pt.  1. 
Order  from  OTS  $0.  75  PB  161  506    ' 

TTie  design,  development  and  instrumentation  is 
described  of  a  high  temperature  aluminum  block  bath 
capable  of  attaining  and  controlling  temperatures  up 
to  1000^  ±5**F.    Two  high  temperature  viscosity 
baths  capable  of  attaining  and  maintaining  400^  and 
700*^  respectively  are  also  described.    (Author) 


Materials  Lab. ,  Wright  Air  Development  Center, 

Wright -Patters  on  AFB,  Ohio. 
THE  QUANTITATIVE  ANALYSIS  OF  N-PHENYL- 
ALPHA-NAPHTHYLAMINE  AND  5-ETHYL-lO,   10- 
DIPHENYLmENAZASILINE  IN  ALIPHATIC  TRI- 
ESTER  BASE  STOCK  FLUID,  by  Lee  D.  Smithson 
and  James  T.  Thompson.    Rept.  for  July -Sep  59  on 
Materials  Analysis  and  Evaluation  Techniques. 
Jan  60,  20p.    2  refs.    WADC  Technical  rept.  59-666. 
Order  from  OTS  |0.  50  PB  161  502 

A  quantitative  ultra-violet  method  has  been  developed 
for  determining  the  quantity  erf  two  antioxidant  addi- 
tives (n-phenyl-alpha-naphthylamine  and  5-ethyl- 
10, 10-diphenylphenazasiline)  when  blended  with  an 
aliphatic  triester  base  stock  fluid.    The  method  has 
been  applied  to  engine  tested  samples.    (Author) 
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Leather  and  Textiles 


Navy  Electronics  Lab. ,  San  Diego,  Calif 
VISIBILITY  OF  SIGNAL  FLAGS,  by  A.  Morris  and 
J-  M.  Hood,  Jr.    Research  and  Development  rept     for 
May  56- Dec  57.    17  Oct  58.   Up.    1  ref.    NEL/Report 
864;  AD-213  904. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  627 


A  study  was  made  to  determine  the  factors  contrilnit- 
ing  to  the  visibility  of  standard  signal  flags  as  seen 
through  standard  optical  devices  under  various 
atmospheric  conditions.    The  prevailing  condition  of 
illumination  was  found  to  be  the  major  contributing 
factor  to  such  visibility.    The  use  of  optical  aids  is 
limited  by  ship  tize,  since  the  effectiveness  of  high 
magnification  is  hindered  by  unsteadiness  of  small 
ships.    A  pilot  study  employing  7X50  binoculars  with 
miniature  signal  flags  gave  recognition  ranges  in 
agreement  with  previously  reported  ranges  for  full- 
scale  flags.    (Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
AN  EVALUATION  OF  NEW  FIBER  BLENDS  IN 
ARMY  SUMMER  UNIFORM  FABRICS,  by 
C.   J.  Monego  and  S.  J.   Kennedy.   May  59,  73p. 
16  refs.   Textile  Series  rept.  no.   108. 
Order  from  OTS  %2.  00  PB  161  331 

This  report  presents  the  results  of  a  detailed  labora- 
tory and  field  study  on  nine  tropical- type  blended  fab- 
rics which  were  developed  for  this  test  through  close 
cooperation  between  fiber  producers  and  fabric  manu 
facturers.  The  development  of  each  fabric  was  based 
on  the  fabric  manufacturer's  previous  experience 
with  that  particular  blend  on  the  civilian  market,  and 
only  those  blends  which  had  achieved  a  marked  con- 
sumer preference  were  considered.  The  results  of 
this  study  show  that  the  60/40  polyester/ wool  blend 
performed  well  in  laboratory  tests  and  ranked  higher 
than  the  other  fabrics  in  field  tests. 


MATHEMATICS 


Aeronautical  Research  Lab. ,   V  right  Air  Develop- 
ment Center,  Wright- Patterson  AFB,  Ohio 
THE  PROBABILITY  INTEGRALS  OF  THE  RANGE 
AND  OF  THE  STUDENTTZED  RANGE.    PROBABIL- 
ITY INTEGRAL  AND  PERCENTAGE  POINTS  QF 
THE  STUDENTIZED  RANGE;   CRITICAL  VALUES 
FOR  DUNCAN'S  NEW  MULTIPLE  RANGE  TEST,  by 
H.  Leon  Harter,  Donald  S.  Clemm  and  Eugene  H.  ' 
Guthrie.    Rept.  on  Transformations  in  the  Analysis  of 
Variance.    Oct  59,  314p.   15  refs.    WADC  Technical 
rept.  58-484,  Volume  II. 
Order  from  OTS  ^.00  pb  161  517 

A  description  is  given  of  the  computation  and  use  of 
tables  of  the  probability  integral  of  the  studentized 
range,  percentage  points  of  the  studentized  range, 
and  critical  values  for  Duncan's  new  multiple  range 
test,  all  based  upon  samples  from  a  normal  distribu- 
tion.   The  following  tables  are  included:  (1)  a  table 
(to  six  decima!  places  or  six  significant  figures, 
whichever  is  less  accurate)  of  the  probability  integral 
of  the  studentized  range,   Q-w/s,  with  varying  inter- 
vals (small  enough  to  make  the  table  interpolate)  for 
samples  of  size  n  -2(1)20(2)40(10)100,  with  degrees  of 
freedom  v^  -1(1)20,  24,  30,  40,  60,  and  120  for  the 
independent  estimate  s  of  the  population  standard 
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deyimdon;  (2)  a  table  (to  fdur  decimal  places  or  four 
significant  figixres,  whichever  is  less  accurate)  of  the 
percentage  points  of  the  scudentized  range  correspond- 
ing to  cumulative  probabilities  P=0.  001.  0.  005,  0.  01, 
0.025,  0.05,  0.1(0.1)0.9,  0.95,  0.975.  0.99, 
0.  995,  and  0.  999  for  the  same  values  d  n  and  V  ,  also 
for  V  «  •«»;  and  (3)  a  table  (to  four  decimal  places  or 
four  significant  figures,  »*iichever  is  less  accurate) 
al  the  critical  values  for  Duncan's  new  multiple  range 
test  at  significance  levels  a  =  0.  1,  0.  05,  0.  01,  0.  005, 
and  0.  (X)l,  corresponding  respectively  to  protection 
levels  P=(0.9)n-1,  (0.95)"-!.  (0.99)n-l,  (0.995)n-l, 
and  (0.  999)n'l,  for  the  same  values  of  n  and  v  (in- 
cluding V-  •-).    (Author)  (See  also  PB  161  037) 


Applied  Mathematics  am^  Statistics  Lab. ,  Stanford 

U. ,  Calif. 
THE  ADMISSIBILITY  OF  PITMAN'S   ESTIMATOR 
FOR  TWO  LOCATION  PARAMETERS,  by  Charles 
Stein.    Technical  rept.   no.,  25  on  Contract  Nonr- 
225(21).    6  Feb  59,  26p.  4irefs;  AD-211  079. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  597 


Applied  Mathematics  an4  Statistics  Lab. , 

Stanford  U.,  Calif. 
APPLICATIONS  OF  ALMOST  PERIODIC  COMPACTI- 
FI CATIONS,  by  K.  Deleeuw  and  I.  GUcksberg.  Techni- 
cal note  no.  9  on  Contract  AF  49(638)294.  28  Dec  59, 
63p.  20refs.  AFOSR-TN-59-1174. 
Order  from  LC  mi$4.50,  ph$12.30  PB  145  552 

Almost  periodic  compactifications  of  ojjerator  semi- 
groups are  constructed  an(d  applications  to  the  theory 


functions  and  to  ergodic 


of  weakly  almost  periodic 
theory  are  given .  (Author^ 


Applied  Mathematics  and| Statistics  Lab., 

Stanford  U.,  Calif. 
A  BIVARIATE  TCHEBYCHEFF  INEQUALITY  FOR 
CERTAIN  CONVEX  SETS^  by  Albert  W.  Marshall  and 
Ingram  Olkin.  Technical  rept.  no.  26  on  Contract 
Nonr-225(21).  20  Mar  59,  3ttp.  5  ref s  . 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  598 


Statistics  Lab. ,   Stanford 
by  Karel  Deleeuw. 


Applied  Mathematics  and 

U. ,  Calif. 
THE  ISOMETRIES  OF  Hi 

Technical  note  no.  8  on  Contract  AF  49(638)294 
30  Nov  59,   28p.    9  refs.    AFOSR-TN-59-1111. 
Order  from  LC  mi$2.  70,  t)h$4.  80  PB  145  516 

All  of  the  linear  isometrias  erf  Hj  onto  itself  are 
shown  to  be  induced  by  corjformal  maps  of  the  unit 
disk.    (Author) 


Apjplied  Mathematics  and!  Statistics  Lab.,  Stanford 

U.,  Calif.  1 

MULTIPUERS  OF  COMMUTATIVE  BANACH 
ALGEBRAS,  by  Ju-Kwei  Wang.  Technical  note  no.  10 
on  Contract  AF  49(638)294.  29  Dec  59,  39p.  9  refs. 
AFOSR-TN-59-1288. 
Order  from  LC  mi$3.00,  |)h$6.30  PB  145  507 


Applied  Matliematics  and  Statistics  Lab., 

Stanford  U.,  Calif. 
PARTIAL  DIFFERENTIAL  EQUATIONS  WITH  MORE 
THAN  TWO  INDEPENDENT  VARIABLES  IN  THE 
COMPLEX  DOMAIN,  by  P.  R.  Garabedian.  Technical 
rept.  no.  82  on  Contiact  Nonr- 225(11).  19  Mar  59, 
6^.  12  refs. 
Order  from  LC  mi$3.90,  ph$10.80  PB  145  596 

In  this  paper  we  shall  be  primarily  concerned  with 
linear  partial  differential  equations  of  the  second  onfer 
whose  coefficients  are  analytic .  We  shall  be  Interested 
in  pr(^)erties  at  the  solutions  of  such  equations  which 
can  be  studied  by  means  of  an  analytic  continuation 
into  the  domain  of  complex  values  of  the  independau 
variables  .   The  case  of  two  independent  variables  las 
been  thoroughly  investigated  from  this  point  of  view, 
and  our  contribution  here  will  therefore  be  to  prob- 
lems involving  three  or  more  variables  .  The  signifi- 
cance of  such  a  study  lies  in  the  hope  it  offers  al  ex- 
tending to  several  variables  some  of  the  theories  for 
partial  differential  equations  in  two  variables  which 
de{)end  on  conformal  mapping  or  on  the  introduction 
oi  characteristic  coordinates. 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U. .  CaUf. 
UNIFORM  BOUNDEDNESS  FOR  GROUPS^  by 
Irving  Clicks  berg.    Technical  note  no.   11  on  Contract 
AF  49(638)294.    30  Dec  59,   19p.    5  refs.   AFOSR- 
TN-60-33. 
Order  from  LC  mi$2.  4a  ph$3.  30  PB  145  790 

Certain  analogues  of  the  uniform  boundedness  results 
for  Banach  spaces  are  established  for  locally  compact 
abelian  groups.    (Author) 


California  U. ,  Berkeley. 
A  COMPARISON  THEOREM  FOR  ELLIPTIC 
EQUATIONS^  by  M.  H.  Protter.    Technical  rept 
no.   1  on  Contract  AF  49(638)398.    Sep  58,  7p. 
3  refs.    AFOSR-TN-58-842;  AD- 203  332. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  166 

Hartman  and  Wlntner  (Proc.  Amer.  Math.  Soc. 
vol.  6  (1955)  p.  862ff.  )  obtained  a  Sturmian  com- 
parison theorem  for  self-adjoint  second  order  linear 
elliptic  equations  of  the  form 


n 


(a 


^i 


ij 


^u 


) 


♦  f  u  =  O 


•ij  V 


in  a  bounded  domain  D  with  boundary /7  .    It  is  the 
purpose  at  this  note  to  extend  their  result  to  general 
second  order  Linear  elliptic  equations. 


California  U . ,  Berkeley. 
A  NOTE  ON  CERTAIN  POLYNOMIAL  ALGEBRAS, 
by  Emery  Thomas  .  Technical  rept.  no.  12  on  Con- 
tract AF  49(638)79.  Jan  60,  Up.  4  refs.  AFOSR-TN- 
59-937. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  556 
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TWs  note  considers  polyncxnial  alg^ras  defined  over 
integral  domains  of  characteristic  2.   For  each  alge- 
bra a  derivation  p  is  defined  and  the  main  theorem 
gives  a  splining  at  the  algebra  relative  to  p .  The 
theorem  is  then  applied  to  several  examples  from 
Algebraic  Topology:  namely,  to  the  mod.  2  cohonK>l- 
ogy  algebras  of  the  Grass mann  complexes ,  and  to  a 
subalgebra  W  of  the  Thom  algebra  N  of  non- oriented 
difierentiable  manifolds .  (Author) 


California  U. ,  Berkeley. 
SECOND  ORDER  ELLIPTIC  EQUATIONS  IN 
SEVERAL  VARIABLES  AND  HOLDER  CONTIN- 
UITY, by  Charles  B.  Morrey,  Jr.   Technical  rept. 
na  5  on  Contract  Nonr-222(62).  Mar  59,  37p. 
13  refs. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  254 

b  this  paper  are  discusfsed  the  Hfllder  continuity  of 
the  solutions  at  equations  of  the  form 

j^[v  ^(a'^u.  p-»*%*eVv(c*u  ^♦du*f)]dx- 

0  for  all  V  C  H^      on  G  where  it  is  assumed  that  the 

a***  are  bounded  and  measurable  and  satisfy  the  uni- 
fOT-m  ellipcicity  condition,  the  coefficients  b"  and  c* 
£  L2p  and  d  C  Lp  f or  some  p  >  V/2  (V  being  the 
number  of  x  variables),  the  e*  £  L2  and  f  cL^,  and 
e  and  f  satisfy  certain  integral   growth  conditions. 


California  U. ,  Los  Angeles. 
COMPUTER  EVALUATED  TABLES  FOR  THE 
SMPUFFCATION  OF  BOOLEAN  FORMULAS,  by 
Aviezri  Praenkel  (Wedzmann  Inst,  at  Science).    Rept. 
on  Contract  Nonr -233(52).    Mar  59,  23p.    5  refs. 
Dept.  of  Engineering  rept.  no.  59-16. 
Order  from  LC  mi$2.  70,  pk\%4.  80  PB  145  118 

There  exist  2^    n-variable  Boolean  functions.    The 
two  tables  presented  herein,  involve  the  cases  n  =  3 
and  n  =  4  respectively.    Each  table  gives  Ni  =  Nj 
(n,  k,  e,  t)  and  N2  =    ^  i    Nj,   where  k  is  the  num- 
ber at  units  in  the  trutn  table  representation  of  func- 
tions, e  is  a  generally  triple-number  quantity,  ex- 
pressing the  number  of  elements  in  the  set  of  prime 
implicants;  the  number  erf  elements  in  an  equivalent 
simplest  disjunctive  normal  formula;  and  the  number 
d  equivalent  distinct  simplest  disjunctive  normal 
formulas.    (The  number  of  elements  of  a  formula  is 
defined  to  be  the  total  number  of  occurrences  of 
rariables  or  their  negations  in  the  formula.  )  t  is  a 
parameter  which  states  presence  or  absence  of  units 
«  some  axed  places  of  truth  tables.    The  two  tables 
•ere  computed  by  means  of  a  simplification  method 
described  elsewhere,  which  was  programmed  on  a 
digital  computer.    The  complete  tables  were  printed 
out  directly  from  the  output  equipment  of  the 
computer. 


Carnegie  Inst .  (rfTech.,  Pittsburgh,  Pa. 
OIARACTERISTIC  VALUES  ASSOQATED  WITH  A 
CLASS  OF  NONUNEAR  SECOND-ORDER  DIFFER- 
ENTIAL EQUATIONS,  by  Zeev  Nehari.  Technical  rept 
«>.  31  on  Contract  AF  49(638)227.  Dec  59,  46p.  7  refs. 
APOSR-TN-59-1262. 
OnlerfromIjCnii$3.30,  ph$7.80  PB  145  492 


Oiicago  U. ,  ni. 
INVESTIGATIONS  IN  THE  THEORY  OF  PARTIAL 
DIFFERENTIAL  EQUATIONS,  by  Lawrence  M. 
Graves.   Final  rept.  for  1  July  55-31  Dec  59  on  Con- 
tract DA  11-022-ORD-1833.    Dec  59,  6p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  713 


Chicago  U. ,  HI. 
REVIEW  OF  SOME  RESULTS  IN  COLLINEATTON 
GROUPS,  by  D.  R.  Hughes.    Rept.  on  Contract  AF 
18(600)1383.    Oct  59,   18p.    28  refs.    AFOSR-TN-59- 
1124. 

Order  from  LC  mi$2.  40,  ph$3.  30  re  145  486 

In  this  paper  an  attempt  is  made  to  review  a  part  of 
the  subject  of  collineation  groups  of  finite  projective 
planes.    The  more  or  less  classical  aspects  of 
Desarguesian  geometry  are  largely  disregarded  and  the 
infinite  planes  are  skipped.  An  example  due  to 
Marshall  Hall  shows  that  there  are  infinite  projective 
planes  with  trivial  collineation  groups  (and  it  is  also 
probably  possible  to  construct  an  infinite  plane  with 
any  prescribed  countably  infinite  group  as  exactiy  its 
full  collineation  group).    But  in  the  finite  case,  every 
known  plane  has  a  rather  "large"  collineation  group. 
Whether  this  is  an  accident  of  our  limited  knowledge, 
or  a  theorem  yet  to  be  proved,  is  one  of  the  most 
important  problems  in  die  study  of  finite  planes. 


Chicago  U. ,   111. 
SUBJECTIVE  PROBABILITY  AND  STATISTICAL 
PRACTICE,  by  Leonard  J.  Savage.    Rept.  on  Con- 
tracts AF  49(638)391  and  Nonr-2121(09).    28  Oct  59 
46p.    116  refs.    AFOSR-TN-59-1161. 
Order  from  LC  mi$3.  30,  ph$7.  80  ffi  145  491 

The  concept  of  subjective,  or  personal,  probability 
has  much  to  contribute  to  statistical  practice.    It 
leads  to  criticism  and  amplification  of  conventional 
methods  and  the  development  of  new  ones.    This  is 
especially  well  illustrated  in  problems  of  estimation, 
where  precise  measurement  can  be  shown  to  justify  ' 
sharp  and  rather  weU -defined  final  probability  disQ-i- 
butions  of  parameters.    (Author) 


Chicago  U.,  111. 
TRIPLE  TORSION  PRODUCTS  AND  MULTIPLE 
KUNNETH  FORMULAS,  by  Saunders  Mac  Lane.  Rept 
on  Contract  AF  18(600)1383.  Nov  59,  25p.  3  refs. 
AFOSR-TN-60-45. 
Order  from  LC  mi|2.70,  ph^4.80  PB  145  512 


Chicago  U.  ,  111. 
THE  WEIERSTRASS  CONDITION   FOR  MULTIPLE 
INTEGRAL  VARIATIONAL  PROBLEMS  INVOLVING 
HIGHER  DERIVATIVES,  by  Lawrence  M.  Graves. 
Technical  rept.   no.  9  on  Investigations  in  the  Theory 
of  Partial  Differential  Equations,  Contract  DA  11- 
022-ORD-1833.  Nov  59,   Up.  OOR  rept.    1444.  12-M. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  179 
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It  is  well  known  that  thd  necessary  condition  of 
Weierstrass  for  multiple  integrals  involving  several 
dependent  variables  z^  and  only  their  first  partial 
derivatives  involves  vaxfiations  of  the  derivatives  of 

that  is,  the  matrix  of  these 


the  form  Dxj  f  k 
derivatives  has 


-Ck«j^ 

rank  on(?  at  most.   This  report  treats 
the  case  when  derivativds  of  higher  order  appear. 


Harvard  U. ,  Cambridge 
COMPLETE  IDEALS  IN 
OF  DIMENSION  2,   by  Os 
Contract  AF  49(638)494. 
AFOSR-TN-59-1114. 
Order  from  LC  mi$3.  9(1  ph$10.  80  PB  145  484 


Mass. 
REGULAR  LOCAL  RINGS 
car  Zariski.    Rept.  on 
Dec  59,  61p.   1  ref. 


The  theory  of  complete  Ideals  in  polynomial  rings 
k[x,  y]  of  two  variables  presents  some  particularly 
striking  features.    This  peory,  developed  by  the 
author  in  1938,  will  be  j^resented  in  the  appendix  in  a 
much  simpler  form  and  |in  greater  generality.    The 
generalization  consists  in  dealing  with  arbitrary 
regular  local  rings  of  ditnension  2,   rather  than  with 
that  special  class  of  sucn  rings  which  come  from 
quotient  rings  of  k[x,  y]  with  respect  to  maximal 
ideals  in  k[x,  y].    Very  little  is  known  about  complete 
ideals  in  regular  local  rjings  of  dimension  greater 
than  2.   It  is  almost  certiain  that  the  theory  developed 
here  canrxx  be  generalised  to  higher  dimension  with- 
out substantial  modificafions  of  both  statements  and 
proofs.    (Author) 


Hebrew  (J.  (Israel) 
THE  Ld  APPROACH  T0| 


THE  DIRICHLET  PROB- 


LEM, PART  I,  by  Shmutl  Agmon,    Technical  note 
no.  7  on  Contract  AF  61<052)187.    Aug  59,   lOOp, 
32refs.    AFOSR-TN-59-815. 
Order  from  LC  mi$5.  40,  ph$15.  30 


P8  145  312 


In  this  paper  a  Lp  approach  is  presented  to  the 
Dirichlet  problem  and  to! related  regularity  problems 
for  higher  order  elliptic  [equations. 


Hebrew  U.  (Israel). 
ON  THE  CONCEPT  OF  A  DIFFERENTIALLY 
CLOSED  FIELD,  by  Abraham  Robinson.  Technical 
note  no.  6  on  Contract  AF  61(052)187.  July  59,  38p. 
14  refs.   AFOSR-TN-59-B14. 
Order  from  LC  mi^  00<  ph$6.  30  PB  145  483 


A  concept  of  differentially  closed  field  is  formulated 
containing  Kolchin's  universal  extension  as  a  special 
case.    Applications  include  a  theorem  on  the  special- 
isation of  parameters  anq  a  constructive  version  of 
Riit's  Nullsteliensatz.  (Author) 


Hebrew  U.   (Israel). 
ON  SCME  CCMPOSITIOKIS  OF  HADAMARD  TYPE 
IN  CLASSES  OF  ANALYTIC  FUNCTICNS,  by 
C.  Loewner  and  E.  Netapyahu.  Technical  note  no.  5 
on  Contract  AF  61(052)1$7.    June  59,  7p.   1  ref. 
AFOSR-TN-59-843;  AD-220  708. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  310 


Let  S  be  the  class  of  regular,  and  Schllcht  functions 

in  the  unit  circle.    Let  f(z)=)  anz",  ai=l  and 
oc  n-I 

g(2)=2_bnz",  bjsl,  be  the  representing  power  series 

n-1 
of  2  elements  of  S.    Then  the  composition  h(z)  = 

V   ap^n^n  leads  to  an  element  of  the  same  class. 

The  weak  ponjecture  that  h(z)  has  a  non-vanishing  de 
rivative  in  /  zKi  1  is  proved  to  be  false. 


Institute  for  Advanced  Study,  Princeton,  N.J. 
ANOTHER  OUTPOINT  THEOREM  FOR  PLANE 
CONTINUA,  by  F.  Burton  Jones.   Rept.  on  Contract 
AF  18(600)1109.  Oct  59,  5p.  2  refs.  AFOSR-TN- 
59-1123. 
Order  from  LC  mi$1.80,  ph$1.80  PB  145  485 

If  p  and  q  are  jwints  of  different  components  of  the 
interior  M  then  the  author  has  previously  shown  that 
some  point  x  of  M  cuts  p  from  q  in  M.  In  other 
words,  in  the  given  situation  there  is  a  point  x  of  M 
which  belongs  to  every  subcontinuum  of  M  which  con- 
tains both  p  and  q.   However,  it  is  not  necessary 
that  p  and  q  belong  to  the  same  interior  component 
if  no  point  of  M  cuts  between  them.  But  it  is  neces- 
sary that  both  p  and  q  belong  to  the  closure  of  some 
interior  component .  In  other  words ,  if  the  closure  of 
no  interior  component  of  M  contains  both  p  and  q, 
then  some  point  x  of  M  cuts  p  from  q  in  M. 
(Author) 


Institute  for  Advanced  Study,   Princeton,   N.  J. 
COMMON  TRANSVERSALS  FOR  FAMILIES  OF 
SETS>  by  Branko  Grimbaum.    Rept.  on  Contract  AF 
49(638)253.   Oct  59,   13p.    29  refs.   AFOSR-TN-59- 
1036;  AD- 228  281. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  069 

Let  a  family  K  of  compact,  convex  sets  be  given. 
Conditions  on  K  are  investigated  for  which  the  ex- 
istence of  a  straight  line  intersecting  all  the  members 
of  K  results  from  the  assumption  that  for  every  k- 
membered  sub -family  of  K,   where  k  is  a  suitable 
fixed  integer,  there  exists  a  straight  line  intersecting 
all  the  members  d  the  subfamily.    (Author) 


Institute  for  Advanced  Study,  Princeton,  N.J. 
ON  POLYHEDRA  IN  E^  HAVING  ALL  FACES 
CONGRUENT,  by  B.  Grllnbaum.  Rept.  on  Contract 
AF  49(638)253.  Oct  59,  6p.  2  refs.  AFOSR-TN-59- 
1129. 
Order  from  LC  mi$1.80,  ph$1.80  PB  145  487 

A  problem  of  H.  Steinhaus ,  proposed  in  the  "New 
Scottish  Book"  ,  is  solved  by  the  following  Theorem: 
If  all  the  faces  of  a  convex  polyhedron  in  Euclidean 
3-space  are  congruent,  then  the  pwlyhedron  has  an 
even  number  of  faces  .  (Author) 
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Institute  for  Advanced  Study,  Princeton,  N.  J. 
ON  SOME  PROPERTIES  OF  CONVEX  SETS,  by 
Branko  Grunbaum.    Rept.  on  Contract  AF  49(638)253. 
ftov59,  5p.    6  refs.    AFOSR-TN-59- 1157; AD-229 959. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  145  490 

A  conjecture  al  H.  Steinhaus  (Fundame«ta  Math.  41: 
284-290,   1955)  on  the  diameters  at  plane  sections  of 
convex  bodies  in  E^  is  disproved,  and  a  positive  re- 
sult of  a  related  nature  is  established. 


Institute  for  Advanced  Study,  Princeton,   N.  J. 
ON  u"+(KA«(x))ur0  FOR  J'^g<x)  |  dx<«j,  by  R.  R. 
D.  Kemp  and  Norman  Levinson.    Rept.  on  Contract 
AF  18(600)1109.    June  59,  7p.   1  ref.    AFOSR-TN-59- 
643;  AD-220  344. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  297 

Vgix)t  L^  (0,^  )  and  u(x,^)  is  the  soluDon  of  u"  + 
(l-(-^x))u-0  which  satisfies  the  initial  conditions 
ii(0)=O,  u'(0)^^  then  there  are  functions  rO)  and  0(A) 
such  that    lim  (ii(x,A  )  -  r(A)s  in  [x  4  e(A)JSfor  real  A 

It  is  shown  that  r(  A)  and  Q(X )  are  real  analytic  on  the 
real  axis  if  g{x)  is  real,  and  that  r(^)X).    The  near- 
est singularity  of  r  and  0  to  the  origin  is  at  least  a 
distance  log  2[C^  g(x)  dx'l]  from  ^=0,  and  the 

singularities  are  determined  by  the  zeros  of  two 
entire  functions.    (Author) 


Israel  Inst,  of  Tech. ,  Haifa. 
BOUNDS  FOR  SUMS  OF  RECIPROCALS  OF 
EIGDJ VALUERS,    by  Binyamin  Schwarz.    Technical 
note  no.   1  on  Contract  AF  61(052)194.    July  59,   19p. 
11  refs.  AFOSR-TN-59-620;  AD-217  684. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  298 

The  differential  system  is  considered  of  the  form 
y"(x)  f Ap(x)y(x)  =  0.  where  y(ta)  =  0,  0<  a  <»^ 
p(x)>0,  andp(x)CC. 


Johns  Hopkins  U.,  Baltimore,  Md. 
A  LEMMA  IN  THEORY  OF  STRUCTURAL  STAKUTY 
OF  DIFFERENTIAL  EQUATIONS,  by  Philip  Hartman. 
Technical  note  no.  12  on  Contract  AF  18(603)41. 
Oct  59,  15p.  3  refs.  AFOSR-TN-59- 1106. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  513 


John  Hopkins  U.,  Baltimore,  Md  . 
ON  LOCAL  HOMEOMORPHISMS  OF  EUCUDEAN 
SPACES,  by  Philip  Hartman.  Technical  note  no.  13  on 
Contract  AF  18(603)41 .  Oct  59,  30p.  10  refs  . 
APOSR-TN-59-1107. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  514 


Johns  Hopkins  U. ,  Baltimore,  Md. 
ON  UNI()UENESS  QUESTIONS  FOR  HYPERBOLIC 
DIFFERENTIAL  EQUATIONS,  by  John  P.   Shanahan. 
Technical  note  no.   11  on  Contract  AF  18(603)41. 
May  59,   18p.  8  refs.    AFOSR-TN-59-650. 
Order  from  LC  nii$2.  40,  ph$3.  30  PB  145  568 


This  note  is  concerned  with  qiiestions  of  uniqueness, 
existence  and  convergence  of  successive  approxima- 
tions for  a  solution  of  an  initial  value  problem,  where 
Zxy—  f(x,  y,  z,  z^,  Zy)  and  z(x,  0),  z(0,  y)  are  assigned. 
Tljere  are  obtained  analogues  of  the  Nagumo  and 
Kamke  criteria  in  the  theory  of  ordinary  differential 
equations.    The  method  employed  is  related  to  the 
arguments  used  by  Viswanatham  to  prove  the  conver- 
gence of  successive  approximations  for  ordinary  dif- 
ferential equations  under  conditions  similar  to  those 
in  Kamke' s  general  uniqueness  theorem.   (Author) 


Maryland  U. ,  College  Park. 
ALMOST  UNIFORM  CONVERGENCE  VERSUS 
POINTWISE  CONVERGENCE,  by  John  W.  Brace. 
Rept.  on  Contract  AF  18(603)78.    Aug  58,  7p.    3  refs. 
AFOSR-TN-58-799;  AD-202  232. 
Order  from  LC  ml$l.  80,  ph$l.  80  PB  138  063 

It  has  been  established  that  the  topology  of  almost 
uniform  coirvergence  on  the  collection  of  all  bounded 
continuous  real  valued  functicwis  over  a  completely 
regular  Hausdorff  space  is  equivalent  to  the  topology 
of  pointwise  convergence  of  the  extended  functions 
over  the  StCHie  C^  compactification  (PB  126  435). 
This  raises  the  question  as  to  when  almost  uniform 
convergence  of  a  net  of  functicms  is  equivalent  to 
pointwise  convergence  cf  a  net  of  extended  functions 
over  an  enlargement  of  the  original  domain.    This 
paper  answers  the  question  within  certain 
restrictions. 


Miami  U.,  Coral  Gables,  Fla. 
THE  ROLE  OF  THE  STRONG  MARKOV  PROPERTY 
IN  PROBABILITY  THEORY,  by  D.  G.  Austin.   Re- 
search rept.  no.  11  (Rept.  no.  19)  on  Contract  AF 
49(638)184,  Sep  59,  13p.  13  refs.  AFOSR-TN-59- 
1035. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  557 

This  report  contains  an  announcement  of  analytic  and 
probabilistic  results  on  Markov  processes  with  the 
emphasis  on  Markov  chains  .  (Author) 


Michigan  State  U.  [East  Lansing]. 
MULTIVARIATE  BETA  DISTRIBUTIONS,  by 
Ingram  Olkin.    Interim  technical  rqx.  no.  15  on 
Contract  DA  20-018 -ORD- 14735.    18  Dec  59,   lOp. 
2  refs. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  710 

If  X  and  Y  are  independent  randcm  variables  having 
a  chl-square  distribution  with  n  and  m  degrees  of 
freedcxn,  respectively,  then  (m/n)  (X/Y)  is  distri- 
buted as  an  F-distribution  with  n,  m  d.f.    In  the 
multivariate  case,  the  Wishart  distribution  plays  the 
role  cf  the  chi-square  distribution.   However,  there  is 
no  single  natural  generalization  cf  a  ratio  when  the 
elements  are  matrices.    In  this  paper  several  gener- 
alizations which  lead  to  multivariate  analogs  of  the 
Beta  or  F-distribution  are  given. 


Michigan  U. ,  Ann  Arbor. 
ON  IMMERSICW  OF  MANIFOLDS,  by  Hans  Samelson. 
Rept.  on  Contract  AF  49(638)104.    Oct  59,   12p. 
4refs.    AFOSR-TN-59-153. 
Order  from  LC  mi^  4(\  ph$3.  30  PB  145  309 

A  simple  geometrical  proof,  using  vector  fields,  is 
given  for  the  theorem  d  R.  Lashof  and  S.  Smale 
(Ann.  of  Math,  .  68,  562-583  (1958))  to  the  effect  that 
for  an  imbedding  d  a  colnptact  manifold  M  into  a 
manifold  M'  the  normal  degree  equals  the  character- 
istic at  M  modulo  that  of  M'  (or  zero  if  M'  not 
compact);  the  relevant  homology  class  is  identified, 
A  second  proof  using  the  theory  of  Morse  is  given 
for  the  special  case  whe|'e  M'  is  Euclidean  s{>ace. 
(Author) 


Michigan  U.  Coll.  d  Literature,   Science,  and  the 

Arts,  Ann  Arbor. 
RESTRICTED  CLUSTER  SETS,  by  Paul  Erdos  and 
George  Piranian.    Technical  note  on  Contract  AF 
49(638)633.   Jan  60,   8p.    3  refs.    2913-1-T,  AFOSR- 
TN-59-1122;  AD  231  397. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  543 

Collingwood  has  shown  tliat  if  a  function  f  is  continuous 
in  the  upper  half-plane,  then  the  real  axis  contains  a 
residual  set  at  each  of  whose  F>oints  each  Stolz  cluster 
set  of  f  coincides  with  the  complete  cluster  set  of  f. 
The  present  paper  shows  that  the  hypothesis  of  con- 
tinuity can  be  dropped  frtxn  Collingwood 's  theorem. 
The  paper  also  describe^  a  function  whose  segmental 
cluster  sets  exhibits  a  large  measure  at  independence. 
(Author) 


Missouri  U.,  Columbia. 
BEST  FIT  TO  A  RANDOM  VARIABLE  BY  A  RAN- 
EXDM  VARIABLE  MEASURABLE  WITH  RESPECT  TO 
A  Cr-LATTICE,  by  H.  D.  Bnink.  Technical  rept.  no. 
14  on  Contract  AF  18(600)1108.  Oct  59,  34p.  12  refs. 
AFOSR-TN-59-1134;  AD-230  193. 
Order  from  LC  mi$3.00i  ph$6.30  PB  145  489 


Oregon  State  Coll.  ,  Codrvallis. 
MATHEMATICS  FOR  DIGITAL  COMPUTERS. 
VOLUME  IL   LINEAR  INTEGRAL  EQUATIONS,  by 
E.  G.   Kimme,  A.   T.   Lanseth  and  others.   Rejx.  on 
Contract  AF  33(616)3216»  Sep  59,   132p.  63  refs. 
WADC  Technical  rept.  57-556,  Volume  IL 
Order  from  OTS  $2.  75  PB  161  525  . 

Methods  for  the  numerical  solution  of  linear  integral 
equations  of  the  Fredholm  type,  with  recommenda- 
tions as  to  their  probable  usefulness  on  high-speed 
digital  computers,  is  presented  in  this  report.  Par- 
ticular emi^sis  is  on  non- homogeneous  Fredholm 
equations  of  the  second  kind.    A  selected  bibliography 
with  reviews  and  a  general  bibliography  appear  at  the 
end  of  the  report.  (Authok) 


Rensselaer  Ptdytechnic  Inst.,  Troy,  N.  Y. 
PLASTIC  LIMIT  ANALYSIS  AND  INTBGRAL 
LINEAR  PROGRAMS^  by  C.   E.   Lemke,  A.  Oianies. 
and  O.  C  Zienklewicz  (Northwestern  U. ).    Rept.  an' 
Contracts  Nonr-591(13)  and  Nonr- 1228(10). 
17  Feb  59,   lip.    7  refs.    RPI  MathRep  no.   12. 
Order  from  LC  nii$2.  40,  ph$3.  30  ffi  145  595 

The  purpose  of  this  paper  is  to  apply  some  newly- 
developed  techniques  for  solving  ini^ral- solution 
linear  programs  to  a  problem  which  arises  in  the 
Theory  of  Plastic  Collapse  of  Structures. 


Stanford  U. ,  Calif. 
THE  CAPACITY  METHOD  OF  QUADRATIC 
PROGRAMMING,  by  H.   S  Houthakker.    Technical 
rept.  no.  71  on  Contract  N6onr- 25133.    23  Mar  59 
43p.  6  refs.    AD-213  000. 
Order  from  LC  mi$3.  30,  ph$7. 80  PB  145  250 

(>iadratic  programming  is  the  art  of  finding  nonnega- 
tive  values  of  several  variables  xj Xq  which  max- 
imize a  polynomial  of  the  second  degree  (xi i„) 

while  satisfying  given  constraints,  which  are  assumed 
to  be  linear.    In  economics,  quadratic  programming 
is  of  interest  because  of  the  increase  in  flexibility  aul 
realism  which  it  provides  over  linear  prxj^ammii^. 
By  postulating  appropriate  linear  dependencies,  for 
instance  between  demand  and  price,   it  is  possible  to 
expand  linear  programming  into  quadratic  program- 
ming.   An  example  of  the  monopoly  problem  is  worked 
out.    Another  interpretation  for  which  the  capacity 
method  was  first  developed,  is  the  choice  of  com- 
modities bought  by  a  consumer  whose  utility  functicn 
can  be  written  as  a  quadratic  expression,  and  who  is 
unable  to  buy  n^ative  quantities.    This  case  is  used 
to  illustrate  the  capacity  method.    (Author) 


Syracuse  U. ,  N.  Y. 
ON  UNIFORM  APPROXIMATION  BY  POSmVE 
LINEAR  COMBINATIONS  OF  POLYNOMIALS  OF 
A  GIVEN  SYSTEM  OF  FUNCTIONS^  by  W.  B. 
Jurkat  and  G.  G.  Lorencz.    Rept.  on  Cootracx  AF 
49(638)619.    17  Dec  59,  13p,    2  refs.   AFOSR-TN-59- 
1287. 

Order  from  LC  mi$2.  4a  ph$3. 30  PB  145  506 

The  main  theorem  gives  necessa-  y  and  sufficient 
conditions  in  order  that  each  positive  continuous 
function  on  [0,   1]  be  approximable  by  polynomials 
with  positive  coefficients  in  two  given  functions. 
Fairly  general  necessary  conditions  are  found  for 
such  approximation  by  positive  linear  cotnbinatians 
erf  given  fijnctions  or  by  powers  of  given  functions. 
(Author) 

Syracuse  U. ,  N.  Y. 
POLYNOMIAL  APPROXIMATION  OF  CONTINUOUS 
FUNCTIONS  ON  LINEAR  SPACES,  by  W.  B.  JurkiL 
Technical  note  on  Contract  AF  49(638)619.    17  Dec  59, 
Up.    5  refs.   AFOSR-TN-59-1235. 
Order  from  LC  mi$Z  4a  ph$3. 30  FB  145  SS4 

Approximation  of  continuous  fimctions  en  separable 
closed  subsets  of  a  Frechet  space  X  by  polynamials 
with  coefficients  in  X.    (Audior) 
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Syracuse  U. ,  N.  Y. 
•RELATIONS  BETWEEN  FUNCTION  SPACES;  by 
C  G.  Lo-entz.    Rept.  on  Contract  AF  49(638)619. 
17  Dec  59,  8p.    4  refs.    AFOSR  Technical  note  59- 
1286;  AD  231  609. 
Order  from  LC  mi$l.  Sa  P<i$L  80  PB  145  505 

]4ecessary  and  sufficient  conditions  are  given,  in 
terms  of  the  functions  <P  and  W,  in  order  that  an 
OrUcz  space  L^be  isomorphic  to  a  space  A  (W). 
(Audior) 


Texas  A.  It  M.  Research  Foundaticxi,  College 

aation. 
A  METHOD  FOR  SOLVING  THE  MODIFIED 
PRIMITIVE  EQUATIONS;  by  Yoshikazu  Sasaki. 
Scientific  rept.  no.  4  on  Ccntract  AF  19(604)2222 
and  Scientific  rept.  no.  2  on  Coixract  AF  19(604)1565. 
Oa  58,  13p.    1  ref.    Ref.  58-20T;  AFCRC  TN-58-649. 
Order  from  LC  mi$2.  4a  ph$3.  30  PB  139  305 

A  mediod  is  proposed  for  solving  the  modified 
primitive  equations  of  motion,  continuity,  and 
tfaermodynamics.    New  potentials  are  defined  in  order 
to  simplify  the  introduction  of  boundary  conditions. 
ITie  second  order  derivatives  of  these  potentials  are 
the  components  of  velocity.   A  convenient  technique 
for  obtaining  the  solutions  is  used  in  order  to  mini- 
n»ize  errors,  and  to  avoid  certain  computational  in- 
stability.  TTie  latter  arises  from  the  advectiCMi  terms, 
and  when  the  oscillation  is  faster  than  the  internal 
gravity  wave. 


Wayne  Slate  U. ,   Detroit,  Mich. 
HOMOTOPY  AND  ISOTOPY  PROPERTIES  OF  TOPO- 
LOGICAL SPACES^  by  See-Tsen  Hu.    Technical  note 
na  6  on  Contract  AF  49(638)179.    Nov  59,  24p 
6  refs.    AFOSR-TN-59-1108. 
Order  from  LC  mi$2.  7a  ph$4.  80  PB  145  515 

The  objective  of  the  present  note  is  twofold.    First, 
Ae  general  tests  for  homotopy  and  isotopy  properties 
rt  topological  spaces  are  established  in  the  first 
three  seaions  in  terms  of  hereditary  and  weakly 
hereditary  properties.    Second,  a  general  method  of 
constructing  new  homotopy  and  isotopy  invariants  of 
topological  spaces  are  described  in  the  last  section. 
(Author) 


Wayne  State  U. ,  Detroit,  Mich. 
TOLERANCE  LIMITS  BASED  ON  LIFE  TEST  DATA 
TAKEN  FROM  AN  EXPONENTIAL  DISTRIBUTION, 
by  Benjamin  Epstein.    Technical  rept.  no.   1  on  Con- 
tna  Nonr-2575(00X    1  Feb  59,   lip. 
Order  from  LC  nii$2. 4a  ph$3. 30  PB  145  581 


(See  also  n  140  703) 
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Air  Force  Cambridge  Research  Center,  Bedford. 

Mass. 
THE  USE  OF  DIGITAL  COMPUTERS  IN  SPEECH 
ANALYSIS  AND  SYNTHESIS,  by  C.  P.   Smith. 
Nov  59,   13p.  AFCRC- TN-59-958. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  246 

A  new  approach  toward  the  goal  of  compressed  digital 
speech  can  munication  is  based  on  speech  data  reduc- 
tion in  successive  stages.    First,  the  voice  signal  is 
measured  in  a  Vocoder  type  of  analyzer  ar»d  the  out- 
put information  digitized.    The  spectrum  panem  data 
is  then  reduced  by  selecting  the  'Tiest  approxima- 
tions" from  a  stored  set  of  spectrum  patterns,  and 
readhig  out  the  pattern  "serial  numbers.  "  This  data 
is  further  reduced  by  selection  of  the  "best  approxi- 
mations" from  a  stored  set  of  pattern  sequences  and 
pitch  sequences.    The  serial  numbers  of  the  sequences 
are  transmitted.  At  the  receiver,  an  inverse  process 
expands  the  information  to  a  voice  output.  ^Author) 


Columbia  U.  School  of  Engineering,  New  York. 
SAMPLED  DATA  CONTROL  SYSTEMS  CONTAIN- 
ING PERIODICALLY  VARYING  MEMBERS,  by 
Bernard  Friedland.  Technical  rept.  T-39/B  on  Con- 
tract AF  18(600)677.    12  Nov  59,  33p.  5  refs.  CU- 
60-59-AF-677-EE;  AFOSR- TN-59- 12 15;  AD-230  744. 
Order  from  LC  mi$3. 00,  ph^.  30  PB  145  553 

The  Z-transform  ncthod  is  extended  to  san^led- 
data  systems  containing  periodically  varying  mem- 
bers.   Every  member  of  such  a  system  may  be  char- 
acterized by  an  N  X  N  "transfer  matrix"  H(z)  whose 
elements  are  pulse  transfer  functions.    The  ii^ut- 
output  relation  for  every  member  is  given  by  Y(z)  = 
H(z)  2C(z)  where  X(z)  and  Y(z)  are  1  x  N  matrices 
(vectors)  whose  elements  are  the  "skip- sampled 
Z- transforms"  of  the  input  and  output,  respectively. 
By  the  use  of  matrix  algebra  the  transfer  matrices  of 
the  members  are  combined  to  obtain  the  overall 
transfer  matrix  of  the  system,  from  which  the  re- 
sponse of  the  system  may  be  determined.    The 
method  is  illustrated  by  aj^lication  to  the  following 
problems:  (1)  Multirate  sampled  systems  (2)  Systems 
in  which  samples  are  periodically  omitted  and  hold- 
ing circuit  with  periodically  varying  hold  time  is  em- 
ployed (3)  Use  of  a  periodically  varying  amplifier  to 
achieve  deadbeat  performance. 


Electronics  Research  Lab. ,  U.  of  California 

Berkeley. 
THEORETICAL  ASPECTS  OF  MINIMAL -SCAN 
PATTERN- RECOGNITION,  by  Arthur  GiU.  Rept.  on 
Contract  Nonr-222(53).  23  Mar  59,  81p.  23  refs. 
lER  Series  no.  6a  Issue  no.  233;  AD-216  594. 
Order  from  LC  mi$4.80,  ph$13.80  PB  145  500 

Recognition  of  finite  sets  of  visual  patterns  can  be 
effected  by  scanning  the  individual  "cells"  of  each 
pattern,  and  comparing  the  resulting  sequence  of 
signals  with  a  preconstructed  table  of  such  sequences. 
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The  dissertation  preseniji  readily  programmable 
algorithms  for  finding  the  minimal  groups  of  cells  to 
be  scanned  under  noiseless  and  noisy  conditions.  Also 
presented  are  theoretical  bounds  to  the  size  of  these 
groups,  as  well  as  results  inter- relating  recognition 
rate,  menwry  capacity  ^nd  error  probability  in  gen- 
eral scanning  systems  . 


George  Washington  U. , '  Washington,  D.  C. 
RELIABILITY  USING  REDUNDANCY  CONCEPTS,  by 
Louis  Depian  and  Nelson  T.  Grisamore.    Technical 
rept.  on  Contract  N7onr-41906.    1  Feb  59.   19p.  2  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  583 


International  Business  Machines  Corp. , 

Poughkeepsie,  N.  Y. 
DESIGN  AND  ANALYSIS  OF  HIGH  SPEED  CIR- 
CUITS. Final  rept.  for  16  July  58-15  Oct  59  on  Con- 
tract AF  19(604)4152.   [If59]  278p.   4  refs.  AFCRC- 
TR-59-351.  J 

Order  from  LC  mljll.  id,  phS45.  60        PB  145  550 

General  logic  re<juireme^ts  of  large  high  speed  sys- 
tems were  investigated.  Ihcluded  in  Section  II  is  a 
summary  erf  binary  adders,  an  analysis  of  the  proba- 
bility distribution  of  the  Ipngest  carry  sequence,  and 
a  general  discussion  of  circuit  requirements.  Several 
examples  are  included  which  graphically  show  the 
effects  of  fan  in  and  fan  out  considerations  upon  de- 
lay.   The  basic  circuit  cotifigurations,  all  accessary 
design  equations,  a  set  o|  typical  component  values, 
and  a  discussion  of  the  circuit  operating  character- 
istics are  contained  in  Sections  I  and  IIL 


Jet  Propulsion  Lab. ,  Cafflf.  Inst.  <rf  Tech. ,  Pasadena 
ROCKET- MOTOR- PERFORMANCE  COMPUTER,  by 
Raymond  A.  Buchanan.    Rapt,  on  Contract  DA  04-495- 
ORD-18.    6  Oct  52,  22p.  3  refs.    Memo.  no.  20-77. 
Order  from  LC  nii$2.  70,  ph$4.  80  PB  145  920 

Usual  methods  d  calculating  characteristic  velocity 
and  mixture  ratio  for  a  specific  rocket-motor  test  are 
time  ccHisuming.    An  electronic  analog  computer  has 
been  built  that  will  compulse  these  motor -performance 
characteristics  and  record  them  while  the  motor  test 
1«  in  progress.    The  computer  consists  at  two  square- 
root  extracting  devices  and  two  divider  circuits.  Op- 
erating experience  has  proved  the  outputs  erf  the  com- 
puter to  be  accui-ate  within  1.  0  per  cent  of  hand  com- 
putations made  from  the  three  computer  inputs:  fuel- 
flow,  oxidizer-flow,  and  chamber-pressure  record- 
ings.  (Author) 


Stanford  Research  Inst. ,  'Menlo  Park,  Calif. 
RESEARCH  ON  THE  REALIZABILITY  OF  AN  ALL 
MAGNETIC  COMPUTING  SYSTEM,  by  H.  D.   Crane. 
Scientific  rept.   1  on  Contract  AF  19(604)5909. 
Oct  59,  48p.   3  refs.    AFCRC-TN-59-972. 
Order  from  LC  mi$3.  30,  dhV-  80  PB  145  285 


This  report  presents  early  results  at  the  study  o€ 
some  of  the  major  technical  areas  concerned  in 
realizing  computer  logic  with  all -magnetic  circuits, 
A  logical  development  at  the  circuit  approach  as 
presently  conceived  is  presented.    The  circuitry  of 
a  two- input,  three- output  module  is  developed.    A 
system  design  using  approximately  750  such  modules 
is  briefly  outlined.    This  system  has  the  capability  d 
five-decimal-digit  addition,  subtraction,  and  multi- 
plication under  keyboard  control.    Some  initial 
thoughts  on  circuit  packaging  are  presented.    (Author) 


Willow  Run  Labs.  ,   U.  of  Michigan  [Ann  Arbor] 
A  MULTIDIRECTIONAL  BINARY-CODE  CON- 
VERTER, by  Reed  E.  Maes.    Rept.  on  Proj.  Michigan 
Contract  [DA  36-039-SC-52654]  Oct  57,   28p.   2  refs   ' 
Rept.  no.  2144-154- T;AD-146  030. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  524 

A  discussion  is  presented  of  a  code  converter  built  to 
adapt  Teletype  equipment,  Hughes  Typotron  tubes,  and 
Convair  Charactron  tubes  for  use  with  large-  scale  data- 
processing  equipment.    The  converter  is  bidirectional 
in  operation  and  can  use  either  Teletype  or  Flexowriter 
codes  as  inputs  which  makes  the  3  remaining  codes 
(Flexowriter  or  Teletype,  and  Typotron  and  Charactron) 
all  available  as  simultaneous  outputs.    All  the  devices 
use  6-bit  binary  codes,  except  the  5 -bit  Teletype  which 
can  develop  a  6th  bit  by  storing  the  letters -shift  and 
figures -shift  characters.    The  4  codes  are  listed  to 
show  the  dissimilarity.    To  adapt  Teletype,   Typotron, 
and  Charactron  to  Midac  (Michigan  digital  automatic 
computer),  the  automatic  converter  was  constructed. 
It  has  2  modes  of  operation;  Teletype  code  is  accepted 
in  one  and  Flexowriter  in  the  other.    The  principles 
employed  in  the  development  at  the  converter  are  out- 
lined.   A  calculation  is  made  of  the  converter  compo- 
nent values  and  a  mathematical  analysis  is  given  of 
the  drive  requirements. 
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Brown  U .  Div .  of  Applied  Mathematics , 

Providence,  R.  I, 
ON  FINITE  ELASTIC  DEFORMATIONS  WITH  A 
PERTURBED  STRAIN-ENERGY  FuNCTION,  by 
A.  J.  M.  ^ncer.  Technical  rept.  no.  14,  Mar  56- 
Apr  57,  on  Application  of  Invariance  Principles  in 
Continuum  Mechanics  ,  Contract  DA  19-020-ORD-3487. 
July  57,  30p.  6  refs.  DA-4387/14;  AD-140  569. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  176 

In  order  to  obtain  analytical  solutions  to  problems  In- 
volving finite  deformations  of  elastic  solids  it  is  often 
necessary  to  adopt  a  specific  form  for  the  strain- 
energy  function.  In  this  paper  it  is  supposed  that  such 
a  strain-energy  function  W  is  perturbed  to  a  new 
strain-energy  function  W-f  f  W,  with  the  result  that 
an  additional  small  deformation  is  superimposed  on 
the  existing  finite  deformation .   Stress-strain  relations 
and  equations  of  equilibrium  are  formulated  which, 
with  suitable  boundary  conditions  and  a  knowledge  of 
the  original  finite  deformation,  make  possible  the 
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determination  of  the  displacements  and  stress - 
coinponents  that  are  superimposed  when  W  is  per- 
turbed .  The  theory  is  iUustrated  by  application  to  the 
problem  of  simultaneous  extension,  inflation  and  shear 
of  a  cylindrical  tube,  and  also  to  the  special  case  in 
which  the  tube  undergoes  shear  only.  In  the  applica- 
ticms  W  is  supposed  to  have  the  Mooney  form,  while 
W'  is  an  arbitrary  function  to  the  strain  irwariants . 
(Author) 


Brown  U .  Div .  of  Engineering ,  Providence ,  R .  I . 
ON  THE  CONTINUING  DEFORMATION  OF  WORK- 
HARDENING  PLASTIC  SOLIDS,  byC.  R.  Cowper. 
Technical  rept.  no.  11  on  Contract  Nonr- 562(20). 
Apr  59,  66p.  18  refs. 
Order  from  LC  mi$3.90,  ph$10.80  PB  145  392 

The  boundary  value  problem  for  the  quasi-static  post- 
yield  deformation  of  a  work-hardening  plastic  body 
is  formulated .  The  formulation  fully  accounts  for  the 
changes  in  geometry  which  accompany  the  deforma- 
tion and  includes  the  thermal  effects  arising  from 
thermal  straining  and  the  temperature  dependence  of 
the  yield  stress  .  As  an  example,  the  plane  strain  de- 
formation of  a  bar  under  uniform  tension  or  com- 
pression is  considered. 


Brown  U.  Div.  of  Engineering,  Providence,  R.  L 
STRESS  WAVES  IN  SOLIDS,  by  S  R.  Bodner.    Tech- 
nical rept.  no.  8  (Final)  on  Contract  Nonr-562(14). 
Mar  59,   16p.  7  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  391. 

Contents: 

Some  aspects  of  the  ntechanical  testing  at  non-metallic 

solids,  by  H.  Kolsky 
Dispersicm  effects  of  stress  propagation,  by  Din-Yu 

Hsieh 
A  differential  stress -strain  relation  for  the  hexagonal 

close-packed  array  of  elastic  spheres,  by  J.  Duffy 
An  experimental  study  of  pulse  propagatlOT  in  elastic 

cylinders,  by  D.  Y.  Hsieh  and  H.  Kolsky 
The  validity  of  model  representation  for  linear  vlsco- 

elastic  behavior,  by  H.  Kolsky  and  Y.  Y.  Shi 
Stress  wave  propagation  in  lead,  by  S.  R,  Bodner  and 

H.  Kolsky 
Fractures  produced  by  stress  pulses  in  glass-like 

solids,  by  H.  Kolsky  and  Y.  Y.   Shi 


Illinois  Inst,  erf  Tech. ,  Chicago. 
PLASTIC  ANALYSIS  OF  ROTATIONALLY 
SYMMETRIC  SHELLS,  by  Philip  G.  Hodge,  Jr. 
Rept.  on  Contract  Nonr -140604.    Feb  59,  85p. 
50  refs.  DOMIIT  rept.  no.   1-6. 
Order  from  LC  mi$4.  80,  ph$13. 80  PB  145  269 

The  theory  of  limit  analysis  is  presented  from  the 
specific  viewpoint  erf  rotationally  symmetric  shells. 
Tlie  general  theory  is  devel(^)ed  in  a  reasonably 
self-contained  manner.   Various  yield  conditions  are 
derived  and  compared  both  as  to  accuracy  and  usa- 
bility.   Applications  are  made  to  some  known  prob- 
lems to  illustrate  the  techniques  used  in  applying  the 


theory  and  to  several  new  problems.   Particular 
attention  is  paid  to  comparing  various  solutions  for 
a  simply  supported  spherical  cap.    The  pt^)er  closes 
with  an  indication  of  some  fruitful  directions  for 
future  research.   (Author) 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
STRUCTURAL  SIGNIFICANCE  OF  DUCTILITY,  by 
George  Gerard.    Status  rept.  no.  2,   1  Sep-31  Oct  59, 
on  Contract  NOas  59-6257c.    [1959]  lOp.  2  refs. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  145  388 

The  general  objectives  of  this  research  program  are 
broadly  as  follows:  (1)  Investigate  the  basic  aspects  of 
ductility  to  assess  the  significance  for  design  purposes 
of  available  techniques  and  conditicKis  of  test  for 
ductility.   (2)  Investigate  relations  between  ductility 
and  maximum  strength -weight  in  typical  structural 
applications.    Mechanical  strength  levels  at  which 
uniformity  of  properties  become  adversely  affected 
by  low  ductility  are  of  particular  interest. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
CREEP  ANALYSIS  OF  HOLLOW  SPHERES  SUB- 
JECTED TO  UNIFORM  PRESSURES,  by  9iarad  A. 
Patel  and  K.  A.  V.  Pandalai.    Rept.  on  Contract 
Nonr -839(23).   Apr  59,   16p.    7  refs.    PIBL  rept.  na 
488. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  708 

The  creep  stress  distribution  in  hollow  spheres 
subjected  to  uniform  internal  and  external  pressure 
is  investigated.   The  derived  closed  form  solutions 
yield  circumferential  stress  distributicwis  radically 
different  from  those  given  by  the  linear  elastic 
theory. 


Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
COUPLED  TORSIONAL  AND  LONGITUDINAL 
VIBRATIONS  OF  A  THIN  PRISMATIC  BAR,  by 
R.  C.  DiPrima.    Rept.  on  Contracts  AF  18(600)1586 
and  Nonr- 1866(02).    27  Feb  58.    14p.    3  refs.    RPI 
MathRepno.  12;  AFOSR-TN-58-126;  AD-152  153. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  547 

The  effect  of  pretwist  on  the  natural  frequencies  of 
coupled  torsional -longitudinal  oscillations  of  thin  bars 
is  studied.    It  is  found  that  the  natural  frequencies 
of  oscillations  which  consist  primarily  of  torsional 
motion  may  be  considerably  increased  depending  upon 
the  thinness  of  the  bar,  and  the  amount  of  pretwist. 
The  natural  frequencies  of  oscillations  which  consist 
primarily  of  longitudinal  motion  are  not  significantly 
altered.   (Author) 


Stanford  U.  Div.  of  Engineering  Mechanics,  Calif. 
ELASTIC  BENDING  OF  PRETWISTED  BARS,  by 
J.  N.  Goodier  and  D.  S.  Griffin.    Rept.  cm  Contract 
Nonr -225(29).    15  Mar  59,   135p.    16  refs.    Technical 
rept.  no.  115. 
Order  from  LC  mi$6.  90,  ph^l.  30  PB  145  599 
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It  is  evident  that  bars  which  have  a  natural  twist  in 
the  unstressed  state  --  pratwisted  bars  --  do  not 
respond  to  static  bending  loads  in  the  same  way  as 
straight,  untwisted  bars.    Under  the  action  of  end 
couples,  the  axis  of  die  pr twisted  bar  wUl  become 
a  space  curve.    The  behavior  is  influenced  both  by 
the  varying  orientation  of  tHe  cross  section  along  the 
bar,  and  by  the  helicoidal  shape  of  the  boundary 
Stress  solutions  are  obtained  within  the  framework  of 
the  linear  theory  of  elasticity  for  bars  with  a  moder- 
ate, constant  rate  of  pretwist.    The  differaitial  equa- 
tions and  boundary  ccnditio^s  are  expressed  in  t«-ms 
of  stress  components  referred  to  coordinates  co- 
inciding locaUy  with  the  priiicipal  axes  d  the  bar 
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Watertown  Arsenal  Labs.  \  Mass 
BOUNDARY  IRREGULARmES  IN  PLANE  ELAb- 
TICITY.  by  O.  L.  Bowie.    Oec  59.  38p.  5  refs 
Technical  rept.   no.   WAL  tR-893.  6/2 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  145  125 

Muskhelishvlli's  formulatloji  of  the  plane  problem  in 
terms  of  a  single  analytic  function  is  extended  to  an 
important  class  of  regions  involving  geometrical 
irregularities  in  the  boundai7  shape.    The  mapping 
functions  which  contain  branch  points  to  define  these 
irregularities  are  preserved  in  their  exact  form  and 
the  solution  is  set  up  in  terrfis  of  corresponding 
multi-valued  forms  for  the  ^tress  function     It  is 
shown  by  several  numerical  examples  that  such  a 
formulation  provides  for  a  nHore  basic  understanding 
of  the  character  of  the  solution.    Although  it  is  not 
possible  to  establish  the  precise  forms  of  the  mathe- 
matical singularities  in  an  a  priori  manner,   the  in- 
formation which  is  gained  by  a  study  of  the  stress 
function  by  che  present  formulation  can  be  utilized  in 
treating  convergence  problems  in  the  numerical 
solution.    (Author) 


Watenown  Arsenal  Labs  . ,  Mass 
ELASTIC  BUCKLING  OF  AXlALLY  COMPRESSED 
THIN,  UNREINFORCED  CYLINDRICAL  SHELLS    ' 
by  J.  J.  Connor,  Jr.  Jan  60,  49p.  22  refs . 
WAL  TR  836.32/2. 
Order  from  LC  mi$3.30,  phS7.80  PB  145  373 

An  extensive  survey  of  the  litlerature  on  the  elastic 
buckling  of  axially  compress^,  thin,  unreinforced 
cylindrical  shells  is  presentejd  in  this  repon     The 
stability  of  unpressurized  cylindrical  shells  is  con- 
sidered first.  Included  in  thei discussion  are  the 
smaU  deflection"  solutions,  isemi-empirical  investi- 
gations   theoretical  analyses  of  the  nonlinear  post- 
buckled  behavior,  and  a  general  treatment  of  the 
classical  and  finite  deflection! stability  criteria   Then, 
the  tJieoretical  and  semi -empirical  investigations  of 
axially- compressed  pressuri^^ed  cylindrical  shells 
are  described.   Finally,  desigjn  criteria  for  both 
pressurized  and  unpressurizejl  cylindrical  shells  are 
presented.  Throughout  the  re^rt.  particular 
emphasis  is  placed  on  discussing  the  validity  and 
limitations  of  the  basic  assumtotions  associated  with 
each  investigation.   (Author)    ^ 


Aerodynamics  and  Pneumatics 


Aeroelastlc  and  Structures  Research  Lab      Mass 

Inst,  of  Tech. ,  Cambridge. 
UNSTEADY  AIRLOADS  ON  POINTED  AIRFOILS 
AND  SL^JDER  BODIES  AT  HIGH  MACH  NUMBERS, 
by  Garabed  Zartarian.    Rept.  for  27  Mar  58-29  Mav  59 

^p%J7i\^J?J*^^'  ^"  ^"«^^  Vehicles,  Contract 
AF  33(616)5651.    Dec  59,   113p.  61  refs.    WADC 
Technical  rept.  59-583. 
Order  from  OTS  $2.  50  pb  161  509 

Utilizing  the  piston  analogy  derived  from  the  hyper- 
sonic smaU-disturbance  theory,   two  approximate 
methods  are  found  for  the  determination  at  airloads 
on  pointed  airfoils  and  slender  bodies  in  unsteadv 
motion  at  high  Mach  numbers.    The  first  is  an  exten- 
sion of  the  shock-expansion  technique  which  is  appli- 
cable for  airfoils  and  certain  classes  of  bodies  when 
the  hypersonic  similarity  parameter  ho.  r\s  suffi- 
ciently lar^e.    The  second  is  a  variational  approach 
formulated  primarily  for  bodies  at  moderate  values' 
of  n«,  r.    Several  numerical  examples  for  simple 
configurations  are  presented  to  clarify  both  proce- 
dures, and  are  compared  with  existing  solutions.  For 
the  variational  approach,  the  cases  are  confined  to 
those  of  steady  flow,  but  the  necessary  steps  to  cover 
unsteady  flows  are  indicated.    Finally,  possible  ex- 
tensions for  bodies  with  more  complicated  cross - 
sectional  shapes  and  for  wing-body  combinations  are 
discussed.    Some  comments  are  offered  concerning 
inclusion  of  real  gas  effects  and  the  estimation  of  the 
airloads  in  the  free-molecule  flow  regime.    (Author) 


Army  Rocket  and  Guided  Missile  Agency,   Redstone 
Arsenal.  Ala. 

COMPRESSIBLE  FLOW  TABLES  k=1.26  STAGNA- 
TION TEMPERATURE  CHANGE  WITHOUT  FRIC- 
TION, by  C.  Hoebich.    Rept.  on  One- Dimensional 
Compressible  Flow  Tables  for  a  I^rfect  Gas  in  Mach 
Number  Increments  of  0.  001  (k=l.  26;  Stagnation 
Temperature  Change  without  Friction.    Feb  59    89d 
ARGMA  TN  IH  lN-2.  ^' 

Order  from  LC  miH  80,  ph|13.  80  PB  145  502 

This  report  tabulates  functions  of  Mach  numbers  for 
compressible  perfect  gas.    The  ratio  of  specific  heats 
k  IS  1.  26.    The  increment  used  in  these  tables  is 
sufficiently  small  (0.  001  Mach  number)  to  eliminate 
time-consuming  interpolation.    (Author)  (See  also 


Arnold  Engineering  Development  Center.  TuUahoma, 

?r^/?  ?r^V^  ^^S  ^  HYPERSONIC 
bvT^f^^T  o^  ^^^^  '^ODEL  AMPLITUDES. 
bye.  J.  Welsh,  R.  L.  Ledford  and  others.    Rept    on 
Aro,  Inc. ,  Contract  AF  40(600)800.    Dec  59.  42d 
4  refs.    AEDC-TR-59-24:  AD-229  516.  ^' 

Order  from  LC  mi$3. 3a  ph$7.  80  pb  145  295 
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Results  of  experimental  dynamic  stability  tests  at 
Mach  numbers  5,  7,  and  8  of  a  flared  afterbody  re- 
entry shape  are  presented.    Measured  damping 
derivatives  indicate  that  dynamic  stability  testing  is 
feasible  at  hypersonic  speeds  and  at  large  model 
amplitudes.    (Author) 


Arnold  Engineering  Development  Center, 

Tullahoma,  Tenn. 
INVESTIGATION  OF  A  WELDABLE  TYPE,  HIGH- 
TEMPERATURE  STRAIN  GAGE  FOR  MEASURE- 
MENT OF  STRAIN  BY  ELECTRICAL  MEANS  AT 
TEMPERATURES  UP  TO  bOO^F,  by  Guy  J.  Gardner 
and  Ernest  E.  Newman.   Rept.  on  ARO,  Inc. ,  Con- 
tract AF  40(600)800.   Jan  60,  30p.  AEDC-TN-60-30. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  371 

The  tests  indicated  that  unbonded  strain  data  can  be 
used  to  predict  the  apparent  strain  of  bonded  gages  to 
within  0.07  to  0.4  micro-in./in./°F  for  temperatures 
up  to  600^F .  Gage  factors  were  found ,  in  general ,  to 
be  lower  than  those  specified  by  the  manufacturer  and 
to  decrease  from  2.5  to  7.5  percent  with  temperature 
at  6OOOF . 


Bureau  of  Ordnance,   Dept.  of  the  Navy,  Washington, 

D.  C. 
STABILITY  DERIVATIVES  FOR  SPINNING  BODIES 
OF  REVOLUTION  IN  THE  SUPERAERODYNAMIC 
REGION,  by  Thomas  W.   Finch.    1958,   23p.    2  refs. 
Technical  note  no.  43;  AD- 200  178. 
Order  from  LC  mi$2.  70,  ph$4-  80  PB  145  398 

Recent  studies  have  shown  that  the  mechanism  of 
molecular  reflection  at  low  gas  densities  is  closely 
approximated  by  the  diffuse  model  in  which  the  gas 
molecules  are  considered  to  strike  the  surface  and 
rebound  in  random  directions  with  velocities  corre- 
sponding to  the  heat  content  of  the  body.    The  present 
paper  uses  this  mechanism  to  obtain  stability  deriv- 
atives for  spinning  bodies  of  revolution. 


Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y. 
THE  FINITE  ASPECT  RATIO  JET  FLAP,  by  R.  A. 
Hartunian.    Rept.  on  Contract  DA  44-177-tc-439. 
Oct  59,  81p.  28  refs.    Rept.  no.  AI-1190-A-3. 
Order  from  LC  mi$4.  50.  ph$13.  80  PB  145  698 

The  lifting  surface  equations  for  the  finite  aspect  ratio 
jet  flapped  wing  are  developed,  assuming  small  per- 
turbations of  the  undisturbed  flow.    The  lifting  surface, 
in  this  case,  is  comprised  of  the  wing  and  the  curved 
portion  of  the  jet  sheet.    The  governing  integro- 
differential  equations  are  written  in  a  form,  analogous 
to  ordinary  finite  aspect  ratio  wing  theory,  which 
suggests  procedures  of  approximation  in  terms  of  the 
aspect  ratio  of  the  lifting  surface.    The  limiting  case 
of  large  aspect  ratio  is  given  detailed  consideration. 


Cornell  U .  Graduate  School  of  Aeronautical 

Engineering,  Ithaca,  N.  Y. 
THE  LAMINAR  BOUNDARY -LAYER  FLOW  ON 
ROTATING  CYUNDERS.   PART  II.  THIN 
CYUNDERS,  by  Siao-Wen  Liu.  Rept.  on  Contract 
AF  18(600)1523.  June  57,  ll6p.  17  refs.  AFOSR-TN- 
57-298"  AD-210  156. 
Order  from  LC  mi$6.00,  ph$18.30  PB  145  479 

The  boundary- layer  equations  for  a  cylindrical  blade 
of  small  thickness  rotating  with  a  constant  angular 
speed  about  an  axis  perpendicular  to  the  cylindrical 
axis  are  re-examined,  and  from  the  existing  solutions, 
an  extension  is  made  to  allow  the  axis  of  rotation  to  be 
located  arbitrarily  with  respect  to  the  leading  edge  of 
the  blade.  The  cylindrical  symmetry  is  represented 
by  assuming  a  universal  velocity  polynomial  in  terms 
of  the  chordwise  coordinate  for  the  chordwise  poten- 
tial flow.  As  in  the  flat-plate  case,  solution  is  ob- 
tained by  means  of  series  expansions  in  terms  of 
appropriate  parameters  .  In  the  present  case,  series 
expansion  is  also  made  in  terms  of  the  chordwise  co- 
ordinate. The  perturbation  due  to  small  local  taper 
of  the  cylinder  is  also  included. 


Deutsche  Forschungsanstalt  fUr  Luftfahrt 

(Germany). 
THEORETICAL  AND  EXPERIMENTAL  CASCADE 
FLOW  INVESTIGATIONS  AT  HIGH  SUBSCNIC 
MACH  NUMBERS  (PRESSURE  DISTRIBUTIONS  AND 
WAKE  MEASUREMENTS),  by  U.  Hopkes.  Rept.  on 
Contract  AF  61(052)105.  26  June  59,  60p.   18  refs. 
Institut  fUr  Aerodynamik  rept.  no.  59/21;  AFOSR- 
TR-59-45;  AD-214  810. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  145  501 

Extensive  experimental  investigations  on  2-dimen- 
sional  cascades  at  high  subsonic  Mach  numbers  were 
carried  out  in  the  variable  density  high  speed  cas- 
cade wind  tunnel.    Varying  the  cascade  geometry  and 
the  Mach  number  the  following  quantities  were  meas- 
ured up  to  the  choking  Mach  number  for  2  different 
blade  profiles  (NACA  0010  and  NACA  8410):  (1)  pres- 
sure distribution  on  the  blade,  (2)  loss  coefficient 
and  (3)  deflection  of  flow  and  static  pressure  differ- 
ence across  the  cascade.    The  loss  coefficient  and 
the  deflection  are  nearly  constant  up  to  the  critical 
Mach  number,  but  the  static  pressure  difference 
varies  with  the  Mach  number.    The  experimental 
pressure  distributions  were  compared  with  different 
theoretical  methods  for  calculating  pressure  distri- 
butions in  compressible  flow.    (Autlwr) 


Georgia  Inst,  of  Tech. .  Atlanta, 
THE  COMPUTED  INSTANTANEOUS  VELOCITIES 
INDUCED  AT  THE  BLADE   AXES  BY  THE  SKEWED 
HELICAL  VORTICES  IN  THE  WAKE  OF  A 
LIFTING  ROTOR  IN  FORWARD  FLIGHT,  by 
Walter  Castles.  Jr.  and  Howard  L.  Durham,  Jr. 
Rept.  on  Contract  Nonr -991(05).    Mar  59,   119p. 
7  refs.   AD-210  613. 
Order  from  LC  mi$6. 00.  ph$18.  30  PB  145  395 
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The  computed  instantaneous  velocities  induced  at 
the  blade  axes  by  the  skewed  helical  vortices  in  the 
wake  erf  a  lifting  rotor  having  1,  2,  3,  or  4  blades  and 
operating  in  high-speed  fortward  flight.    Examples  of 
the  application  of  the  results  to  find  the  approximate 
effects  of  finite  number  of  |)lades  and  rotor  angular 
velocity  on  the  induced  po>»^r  required  and  on  the 
instantaneous  blade  air  loa^linjzs.    (Author) 


Illinois  U.   Engineering  Experiment  Station,  Urbana. 
COMPRESSIBLE  NON-ISOBNERGETIC  TWO- 
DIMENSIONAL  TURBULENT  (Ptj^  1)  JET  MIXING  AT 
CONSTANT  PRESSURE:  AUXILIARY  INTEGRALS, 
HEAT  TRANSFER  AND  FRICTION  COEFFICIENTS 
FOR  FULLY  DEVELOPED  MIXING  PROFILES,  by 
H.  H.  Korst  and  W.  L.  Ch<)w.    Rept.  on  Transonic 
and  Supersonic  Flow  of  a  Rfeal  Fluid  at  Abrupt  In- 
creases in  Cross  Section,  Contract  AF  18(600)392. 
Jan  59,   19p.    8  refs.    ME  Technical  note  392-4; 
AFOSR-TR-59-20;  AD-211  328. 
Order  from  LC  mi$2.  40,   p^%3.  30  PB  145  545 

Definitions  and  graphical  pr^esentation  of  auxiliary 
functions,  calculated  ot  a  high  speed  digital  computer 
(ILLIAC),  pertaining  to  the  Itwo-dimensional  non- 
iscenergetic  turbulent  jet  muxing  problem.    Theoreti- 
cal friction  coefficients  and  Stanton  Numbers  for  such 
mixing  regions  are  given,    y\\e  results  facilitate  es- 
pecially the  treatment  of  jet- slipstream  interaction 
(base  pressure  and  base  ter^perature  problem). 


teryi 


Institute  of  Engineering  Research,   U.  of 

California,   Berkeley. 
HEATING  RATE  CHARACTERISTICS  OF  AN 
OXYACETYLENE  FLAME  APPARATUS  FOR  SUR- 
FACE ABLATION  STUDIES^  by  Edwin  Joseph  Russ. 
Master's  thesis.    Rept.  on  Cbntract  DA  04-200-ORI> 
776.    20  Dec  59,  73p.   21  refjs.    Technical  rept. 
HE-150-176;  Series  no.   128j  issue  no.  3. 
Order  from  LC  nru$4.  50,  phj$12.  30  PB  145  129 

The  heating  rate  characteristics  d  a  surface  ablation 
apparatus  were  investigated.   The  apparatus  utilized 
oxyacetylene  combustion  products  for  two-dimensional 
hot  gas  flow  parallel  to  flat  plate  specimens.    Maxi- 
mum heating  rates  were  2.  5  x  10^  Btu/hr  ft2.    The 
apparatus  produces  a  gas  stream  with  a  velocity  of 
approximately  300  ft/sec  for  heating  3x5  inch  flat 
plates.    Stream  temperature$  around  5500*^  R  were 
measured  using  the  sodium  $pectral  line  reversal 
technique.    Heating  rates  were  calorimetrically  ob- 
tained by  measuring  the  transient  temperature  rise  of 
a  stainless  steel  flat  plate.    Rates  ranged  from  105  to 
2.  5  X  10^  Btu/hr  ft2  for  plate  temperatures  of  800°  R 
to  2000OR. 


Institute  of  Engineering  ReJearch,  U.  of  California, 

Berkeley.  \ 

LOW  DENSITY  AERODYNAMIC  CHARACTERISTICS 
OF  A  CONE  AT  ANGLE  OP  ATTACK,   by  G.  J. 
Maslach  and  L.  Talbot.    Rept.  on  Subcontract  to  Con- 
traa  AF  04(647)269.    30  Oct  59,  54p.  7  refs.    Rept. 
no.  HE- 150- 172;  Series  no.  125,  Issue  no.  2. 
Order  from  LC  mi $3.  60,  phl9.  30  PB  145  693 


TTie  aerodynamic  forces  and  pitching  moment  acting 
upon  a  nine  degree  half  angle  cone  have  been  measured 
and  the  data  are  presented  in  coefficient  form  for  the 
following  supersonic  low  density  flow  conditions: 
M  -  5.  83,   Re/in  =  8940;  M  =  5.  55,   Re/in  =  4370; 
M=  4.  06,   Re/in  =  2630;  M  =  3.  85,   Re/in  =  1550. 
Theoretical  estimates  of  the  various  boundary  layer 
contributions  to  the  axial  force,  normal  force  and 
pitching  moment  are  defined  and  sample  calculations 
performed.    The  exp)erimental  results  are  then  com- 
pared to  Newtonian  predictions  with  appropriate 
viscous  convections.   Good  agreement  is  obtained. 
(Author) 


Institute  of  Engineering  Research,  U.  of 

California,  Berkeley, 
OXYGEN  RECOMBINATION  PROGRAM,  byStuanA. 
Hoenig.  Rept.  no.  2  on  Contract  Nonr- 222(45). 
23  Mar  59,  46p.  21  refs.  Rept.  no.  HE- 150- 163; 
Series  no.  20-125. 
Order  from  LC  mi$3.30,  ph$7.80  PB  145  077 

An  experimental  apparatus  has  been  designed  to 
measure  the  catalytic  properties  of  various  metals 
toward  gaseous  recombination.   Experiments  on  a 
numt)er  of  pure  metals  agree  in  a  qualitative  manner 
with  the  theory.  (Author)    (See  also  PB  13/  919) 


Institute  for  System  Research,   U.  of  Chicago,   111. 
DIGITAL  COMPUTATION  TECHNIQUES  FOR  FLUID 
FIELDS  WITH  SHOCK,  by  Francis  J.  Marshall.    Rept. 
on  Flight  Dynamics  Research  and  Analysis  Services, 
Contract  AF  33(616)2797.    Oct  59,   189p.   117  refs. 
WADC  TR-59-535. 
Order  from  OTS  $3.  00  PB  161  497 

The  author  explores  the  feasibility  of  obtaining  the 
aerodynamic  forces  and  moments  erf  a  body  moving 
through  a  fluid  by  solving  theoretical  equations  on  a 
digital  computer.    The  report  reviews  the  fundamentals 
of  the  problem  in-the-large  and  then  considers  a 
particular  facet  of  the  problem.    A  very  broad  back- 
ground to  the  continuum-digital  computer  merger, 
primarily  in  terms  at  fluid  dynamics,   is  provided 
which  includes  basic  theory  and  summaries  of  recent 
approaches  in  this  domain,  most  of  which  depart 
notably  from  classical  methods.    The  particular  prob- 
lem selected  is  that  of  obtaining  the  two-dimensional 
supersonic  flow  field  (excluding  wake)  of  a  blunt  body 
with  the  strong  shock  wave  treated  as  an  interior  ele- 
ment.   The  foredrag  as  a  function  of  Mach  number  is 
one  specific  element  sought.    The  author  concludes 
that  the  method  described  is  a  valid  and  practical 
means  of  obcalning  the  foredrag  of  a  two-dimensional 
blunt  body  travelling  supersonically  and  of  obtaining 
the  details  d  the  flow  field  outside  the  shock  zone. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
COMPUTING  OF  AERODYNAMIC  COEFFICIENTS 
FROM  RAW  DATA  WITH  ANALOG  METHODS,   by 
W.  A.  Menzel.    1  Oct  57,   18p.   1  ref.    Aeroballistic 
Research  rept.  392;  NAVORD  rept.  4532;  AD- 154  533 
Order  from  LC  miR  40,  ph$3.  30  PB  145  354 
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The  algebraic  equations  for  the  aerodynamic  coeffi- 
cients are  transferred  by  analog  computational  meth- 
ods into  equivalent  electronic  circuits  using  opera- 
tional amplifiers.    A  strain  gage  balance  calibration 
is  described  which  provides  for  the  initial  computer 
setting  and  gives  an  automatic  check  of  the  proper 
computer  setting.    TTiis  method  is  characterized  by 
its  less  time  consuming  procedure  and  the  availability 
at  data  in  coefficient  form  immediately  after  each 
test  run.    It  has  successfully  been  applied  to  deter- 
mine the  Magnus  coefficient  of  spinning  models, 
(Author) 


Polytechnic  Inst,  of  Brooklyn,  N.   Y, 
THE   EFFECT  OF  CENTRIFUGAL  FORCES  ON 
BOUNDARY  LAYER  TRANSITION  FOR  A  HK3HLY 
HEATED  BODY,  by  Eugene  Sevigny  and  Marian 
Visich,  Jr.  Rept.  on  Aerodynamic  and  Heat  Transfer 
Problems  in  Hypersonic  Flow,  Contract 
AF  33(616)6118.  Mar  59,  47p.  7  refs.  WADC  Tech- 
ntal  ncxe59-121;  AD-214  620. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  146  105 

An  experimental  program  was  conducted  in  the  M  — 
3. 75  wind  tunnel  to  determine  the  effect  of  centrifu- 
gal forces  on  boundary  layer  transition  for  a  highly 
heated  body.    The  model  used  in  this  investigation  was 
a  heniispherically  blunted  20°  half-angle  cone  having 
a  density  ratio  (external  of  the  boundary  layer  to  wall) 
of  approximately  four  along  the  conical  region,  and  a 
maximum  centripetal  acceleration  at  the  center  line  of 
the  model  of  300  g's.    The  free  stream  Reynolds  num- 
ber per  foot  range  over  which  the  tests  were  con- 
ducted was  22.  2  to  51.  9  x  106. 


Polytechnic  Inst,  of  Brooklyn,  N,  Y. 
PRESSURE  DISTRIBUTIONS  ON  A  TWO-DIMENSIONAL 
BLUNT -NOSED  BODY  AT  VARIOUS  ANGLES  OF 
ATTACK,  by  Victor  Zakkay  and  Arthur  K.  Fields  . 
Rept.  on  Contract  AF  49(638)217.  Oct  58,  29p.  5  refs. 
PIBAL  rept.  no.  461;  AFOSR-TN-58-1016;  AD-162281. 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  481 

Pressure  distributions  on  a  two-dimensional  blunt- 
nosed  body  at  angles  of  attack  have  been  determined 
at  a  Mach  number  of  6.0  in  the  hypersonic  facility  of 
the  Polytechnic  Institute  of  Brooklyn  Aerodynamics 
Laboratory.  The  pressure  distribution  results  and  the 
velocity  gradient  at  the  stagnation  point  are  compared 
with  the  theoretical  predictions .  It  is  shown  that  the 
Newtonian  theory  does  not  apply  for  bodies  where  the 
sonic  point  does  not  fall  on  the  same  radius  of  curva- 
ture as  the  stagnation  point.  A  large  reduction  in 
sugnation  point  heat  transfer  was  obtained  as  a  result 
of  increasing  the  radius  of  curvature  of  the  body  at  the 
sonic  point  over  that  which  exists  at  the  stagnation 
t»ini  of  constant  radius  of  curvature  models 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
SMPLE  THICKNESS- SHEAR  MODES  OF  VIBRATION 
IN  INFINITE  SANDWICH  PLATES,  by  Yi- Yuan  Yu. 
Technical  note  no.  2  on  Contract  AF  49(638)453. 
Oct  58,  19p.  4  refs.  AFOSR-TN-58-897; AD-204  132. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  480 


Closed-form  solutions  are  obtained  for  simple 
thickness -shear  modes  of  free  vibration  of  infinite 
sandwich  plates  from  the  exact  elasticity  theory.  The 
antisymmetric  mode  is  further  solved  according  to 
the  new  flexural  theory  of  sandwich  plates  presented 
in  a  comjjanion  paper.  By  matching  the  lower  fre- 
quency calculated  from  the  sandwich- plate  theory  with 
the  corresponding  fundamental  frequency  from  the 
elasticity  theory,  the  value  of  a  shear  coefficient  in 
the  sandwich- plate  theory  may  be  determined  directly. 
It  is  shown  that,  for  sandwich  plates,  the  shear  co- 
efficient is  not  constant  and  may  have  a  value  very 
close  to  unity,  in  contrast  to  its  constant  value  of 
'W/12  for  homogeneous  plates  given  bv  Mindlin. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
SOLUTIONS  OF  SUPERSONIC  INTERFERENCE 
PROBLEMS  BY  GENERAUZED  INTEGRAL  RELA- 
TIONSHIP:  EXAMPLES  FOR  A  QRCULAR  CYUN- 
DRICAL  BODY,  by  Lu  Ting.  Rept.  on  Contract  AF 
18(600)694.  Oct  58,  46p,  8  refs.  PIBAL  rept.  no.  465; 
AFOSR-TN-58-1069;  AD- 207  229, 
Order  from  LC  mi$3.30,  ph$7.80  PB  145  482 

The  generalized  integral  relationship  is  employed  to 
solve  the  interference  problem  of  wings  and  cylindri- 
cal bodies  of  arbitrary  cross  section.  The  procedure 
is  to  represent  the  pressure  distribution  on  the  body 
and  the  wing  inside  the  interference  region  by  a  linear 
combination  of  a  finite  tiumber  of  elementary  functions 
of  the  surface  variables .  The  combination  fulfills  the 
condition  that  the  pressure  is  continuous  inside  the 
interference  region  and  also  across  its  boundary.  The 
ari)itrary  constants  in  the  combination  are  determined 
by  the  generalized  integral  relationship  which  will  be 
reduced  to  a  set  of  simultaneous  linear  algebraic 
equations . 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
STUDY  OF  DRAG  REDUCTION  OF  HIGH- WING 
CONFIGURATIONS  AT  SUPERSONIC  SPEEDS,  by 
R.  Parthasarathy.  Rept.  on  Contract  AF  18(600)694. 
Oct  58,  26p.  4  refs.  PIBAL  rept.  no.   456;  AFOSR- 
TN- 58-837;  AD- 203  001. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  566 

The  possibility  of  drag  reduction  of  wing- body  com- 
binations at  all  practical  values  erf  the  lift  coefficient, 
by  a  proper  distribution  of  the  body  volume,  is  ex- 
plored.   This  is  illustrated  by  modifying  a  midwing 
configuration,  composed  of  a  full  circular  cone,  sym- 
metrically disposed  about  the  sweprwing  of  zero 
thickness,  to  a  high-wing  configuration,  composedof 
the  same  wing,  but  two  half  cones  of  equal  volume  as 
the  full  cone,  mounted  beneath  the  wing.    It  is  found 
that  at  M  =  3. 0  and  lift  coefficient  =  0.  1,  for  a  cone 
of  semi-vertex  angle  Qq  «  5°,  the  high-wing  configu- 
ration gives  a  drag  reduction  of  16%  over  that  of  the 
corresponding  midwing  configuration  whereas  there 
is  found  to  be  a  drag  reduction  of  6.  5%  at  M  =  V^. 
Similar  comparison  for  the  percentage  increase  in 
lift  drag  ratio  for  the  above-mentioned  configurations 
shows  a  maximum  increase  of  34%  at  M  =  3.  0  for  the 
high-wing  configuration  over  the  midwing  configura- 
tion, whereas  it  is  22%  at  Mx  t?.    Numerical  results 


ua 


show  that  the  high- wing  configuration  gives  a  signifi- 
cant reduction  in  drag  as  conipared  to  a  midwing  con- 
figuration of  equal  volume  and  furthermore,  greater 
reductions  in  drag  are  obtained  at  higher  Mach  num- 
bers. (Author) 


Mytechnic  Inst,  of  Broolclyn,  N.  Y. 
A  THEORETICAL  INVESTIGATION  ON  THE  USE 
OF  COMBUSTION  PRODUCTS  FOR  THE  SIMULA- 
TION OF  HYPERSONIC  IJLOW,  by  Vito  D.  Agosta. 
Kept,  on  Research  on  the  Utilization  of  the  Hypersonic 
Wind  Tunnel,  Contract  AP  33(616)3978.    Mar  59,  31p. 
13  rcfs.    WADC  Technical  note  59-81;  AD-211  916. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  106 

A  theoretical  investigation  has  been  performed  on  the 
use  erf  combustion  products  for  the  simulation  of  hyper- 
sonic flow.    Condensation  limits  were  determined  in 
order  to  insure  vapor -fre^  flow  for  various  fuel -air 
combinations.    For  a  particular  case  investigated 
(C/0  •  0.  32;  H/0  »  0;  N/0  =2.  57;  pt  -  1200  psia; 
Tt  ■  3000OR)  the  ratios  of  pressures,   specific  heats, 
Mach  number  and  Reynolds  number  closely  simulate 
Mach  7  flight  at  100,  000  f«et  altitude  in  the  atmos- 
phere.   The  Influence  of  scale  on  pressure  distribu- 
tions and  forces,  and  the  influence  of  viscous  effects 
can  be  investigated  using  combustion  gases.    In  addi- 
tion the  cost  of  equipment  employing  this  technique 
would  be  expected  to  be  relatively  low.    (Author) 


of  Brooklyn,  N. 


Mytechnic  Inst,  of  Brooklyn,  N.  Y. 
A  REVIEW  OF   SOME  RECENT  DEVELOPMENTS 
IN  HYPERSONIC  FLOW,  by  Antonio  Ferri.    Rept.  on 
Aerodynamic  Research,  CJcmtract  AF  33(616)3265. 
Sep  58,  88p.  93  refs.    WADC  Technical  note  58-230; 
AD- 155  822. 
Order  from  LC  mi$4-  80,  ph^l3.  80  PB  146  107 
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The  problems  coinected  with  hypersonic  flows  are  re- 
viewed.   First,  those  ccmnected  with  non-ideal  gas  be- 
havior are  shown  to  be  not'  of  great  importance  at  the 
present  time  compared  to  the  lack  erf  information  con- 
cerning other  aspects  of  hypersonic  flow.    The  prob- 
lem of  pressure  distribution  on  blunt-nosed  bodies  is 
discussed  and  the  importaace  of  the  sonic  line  pointed 
out.    The  pressure  distribution  in  three-dimensional 
flows  is  discussed,  for  example,  the  flow  about  an 
axlally  symmetric  body  at  an  angle  of  attack  is  de- 
scribed.   The  present  status  cf  laminar  and  turbulent 
heat  transfer  calculations  for  hypersonic  conditions  if 
reviewed.    The  important  effects  of  entropy  on  bound- 
ary layer  characteristics  ire  pointed  out.    In  these 
several  problem  areas  experimental  dau  obuined 
at  PIBAL  are  presented.    (Author) 


Technijche  Hochschule,  Karlsruhe  (West  Germany). 
REMARKS  ON  RING  AIRFOIL  THEORY,  by 
Johannes  Weissinger.    Rept.  cm  Contract  AF 
61(514)1207.    Jan  58,  89p.    16  refs.   AD- 154  127. 
Order  from  LC  miH  80,  B»h$13.  80  PB  145  330 

In  this  note  several  disconnected  problems  are 
treated.    The  first  paragr^hs  deal  with  ring  airfoils 
in  (incompressible)  potential  flow.    The  circumferen- 
tial velocity  at  the  ring  sutface  is  calculated  which  is 
required  e.  g.  for  three  diikiensional  boundary  layer 


calculations  and  for  stress  analysis.    For  ring  airfoils 
the  pitching  momait  due  to  axial  forces  (e.  g.  suction 
force)  may  be  much  greater  than  for  plane  wings  be- 
cause of  the  large  lever  arm;  this  moment  is  calcu- 
lated.   The  influence  of  a  central  body  on  pressure 
distribution,   lift  and  pitching  moment  is  investigaied; 
to  begin  with,  the  body  is  assumed  to  be  an  infinite 
circular  cylinder  with  small  diameter.    Boundary 
layer  effects  are  studied,  in  particular  drag  and 
separation.    In  order  to  obtain  results  quickly  which 
may  be  important  for  the  design  and  which  may  serve 
as  a  basic  for  the  development  of  more  rigorous 
methods  the  three-dimensional  problems  have  been 
highly  simplified  so  that  the  rough  but  quick  two- 
dimensional  methods  of  Truckenbrodt  could  be  applied. 
For  all  the  problems  just  mentioned  numerical  results 
have  been  evaluated.   (Author) 


Technische  Hochschule,  Munich  (West  Germany). 
NUMERICAL  INVESTIGATIONS  ON  THE  SOLUTION 
OF  THE  NONLINEAR   EQUATION  OF  SUPERSONIC 
FLOW  BY  FINITE  DIFFERENCE  METHODS 
(PART  I),  by  Gerhard  SeegmllUer.    Technical  note 
no.   10  on  Contract  AF  61(514)1080.    4  Nov  59,  45p. 
12  refs.   AFOSR-TN-60-255. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  856 

This  report  deals  with  the  method  cf  characteristics 
in  supersonic  flow  by  the  numerical  way  of  the  mean- 
value  approximaticxi  in  several  variations.    Informa- 
tion is  given  on  the  type  of  convergence  and  on  the 
truncation  error  in  the  local  case  and  in  the  large, 
when  solving  the  difference  equations  by  iteration. 
Pure  mean-value  procedures  are  described  which  also 
converge  on  the  axis  of  flows  with  cylindrical  sym- 
metry.   Furthermore,  there  is  a  discussion  erf  how 
to  find  the  "true  solution"  by  extrapolation.    (Author) 


University  of  Southern  California.  Engineering 

Center,  Los  Angeles. 
PRELIMINARY  RESULTS  OF  PLASMA  HEATING 
OF  HIGH  SPEED  AIR  "PUJN ,  by  Raymond  L.  Chuan. 
Technical  note  on  Contract  AF  18(603)95.  31  July  58, 
lOp.  USCEC  rept.  56-203;  AFOSR-TN-58-650; 
AD-  162  182. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  109 

The  decay  of  a  plasma  formed  by  a  radio- frequency 
discharge  in  a  supersonic  air  stream  is  utilized  to 
heat  the  latter.    Preliminary  experiments  show  the 
method  to  be  feasible;  and  a  stagnation  temperature 
in  the  neighborhood  of  1200*^K  is  attained  in  an  air- 
stream  at  Mach  number  3.  5.  (Author) 

Hydrodynamics,  Hydraulics,  and  Hydrostatics 


Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa. 
ON  THE  SCATTERING  OF  WATER  WAVES  BY  A 
CIRCULAR  DISK,  by  Richard  C.  MacCamy.  Tech- 
nical rept.   no.   30  on  Contract  A^  49(638)227. 
Dec  59,  27p.   10  refs.   AFOSR-TN-59-1261. 
Order  from  LC  mi $2.  70.  ph$4.  80  PB  145  323 
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The  boundary- value  problem  describing  the  diffrac- 
tion of  two-dimensional  water  waves  by  a  dock  of 
finite  width  has  ncK  as  yet  been  solved  in  explicit 
fashion.    It  has  however  received  considerable  atten- 
tion.   The  general  problem  of  diffraction  by  surface 
3b6tacle8  was  investigated  thoroughly  by  John  and 
later  by  Peters  and  Stoker.    An  existence  proof  for 
the  finite  dcx;k  problem,  using  the  calculus  of  varia- 
tions was  given  by  Rubin.    Finally  it  was  shown  by 
the  author  that  the  integral  equation  apiproach  can 
be  greatly  simplified  for  the  dock  problem.    It  is  the 
purpose  of  this  paper  to  point  out  that  the  earlier 
results  can  be  extended  to  the  three-dimensional 
problem  of  diffraction  by  a  circular  dock. 


David  Taylor  Model  Basin,    Washington,   D.  C. 
LINEARIZED  THEORY  FOR  FLOWS  ABOUT 
LIFTING  FOILS  AT  ZERO  CAVITATION  NUMBER, 
by  M.  P.  Tulin  and  M.  P.  Burkart.    Feb  55,   29p. 
5  refs.    Rept.  C-638. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  145  102 

A  linearized  theory  is  developed  for  steady,  two- 
dimensional  cavity  flows  about  hydrofoil  sections  at 
zero  cavitation  number.    The  problem  of  calculating 
the  flow  characteristics  including  the  hydrofoil  forces 
and  pitching  moments  is  reduced  to  an  equivalent 
problem  of  the  classical  thin  airfoil  theory.   This 
equivalence  is  used  to  investigate  the  characteristics 
of  hydrofoil  shapes  cf  practical  importance.    In 
particular,  the  lift,  drag,  and  pitching  moment  due 
to  angle  of  attack  and  flap  deflection  are  determined. 
Tlie  important  effect  of  hydrofoil  shape  on  the  cavi- 
tation drag  is  revealed,  and  a  family  erf  moderately 
Iw  drag  sections  is  specified.    The  linearized  theory 
results  for  the  flat  plate  are  shown  to  be  equal  to  the 
first-order  (in  angle  of  attack)  terms  of  the  exact 
theory  results.    (Author) 


Massachusetts  Inst,  of  Tech. .  Cambridge. 
AEROELASTIC  STABILITY  OF  LIFTING 
SURFACE  IN  HIGH-DENSITY  FLUIDS,    by 
Charles  J.  Henry,  John  Dugundji  and  Holt  Ashley. 
Rept.  on  Contract  AF  49(638)160.    June  58,  55p. 
13  refs.    Fluid  Dynamics  Research  Groiq)  rept. 
58-3;  OSR  Technical  note  no.  58-626;  AD- 162  156. 
Order  from  LC  mi J3.  60,  ph$9.  30  PB  145  331 

The  large  increases  anticipated  in  speeds  of  vehicles 
towed  or  propelled  underwater  suggests  a  re- ex- 
amination of  the  problem  of  stability  of  flexible 
lifting  surfaces  mounted  thereon.    Experimental  and 
theoretical  evidence  is  assembled  which  suggests 
ibat  oscillatory  aeroelastic  instability  (flutter)  is 
'ery  unlikely  at  the  structural- to- fluid  mass  ratios 
typical  of  hydrodynarnic  operation.    It  is  shown  that 
Matic  instability  (divergence)  is  the  more  important 
practical  problem  but  that  its  occurrence  can  be 
predicted  with  greater  confidence.   Flutter  data  ob- 
tained in  high-density  fluids  are  reviewed,  and 
various  sources  of  inaccuracy  in  its  theoretical 
prediction  are  analyzed. 


Willow  Run  Labs. ,  U.  erf  Michigan,  Ann  Arbor, 
NEW  EXACT  SOLUTIONS  OF  THE  NAVIER- 
STOKES  EQUATIONS,   by  W.  C.  Meecham.    Rept. 
on  Project  Michigan,   Contract  DA  36-039-sc-52654. 
Mar  59,   lOp.    3  refs.    Rept.   no.  2144-372-T; 
AD-213  410. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  375 

These  new,  exact,  closed-form  solutions  of  the 
Navier- Stokes  equations  for  incompressible  flow  and 
of  the  hydromagnetic  equations  for  high -conductivity, 
incompressible  flow  are  a  potential  aid  in  under- 
standing many  physical  phenomena  erf  fundamental 
importance  to  combat  surveillance.    The  solutions 
are  two-dimensional  and  cellular,   containing  a 
single-space  Fourier  component;  the  spatial  be- 
havior is  chosen  in  such  a  way  that  the  nonlinear  in- 
ertial  term  and  the  pressure  term  cancel  one  another, 
leaving  a  linear  system  to  be  solved.    The  time  be- 
havior of  the  solutions  is  quite  general.    The  solu- 
tions to  the  hydromagnetic  equations  are  such  that 
the  velocity  and  the  magnetic  fields  are  parallel  and 
decoupled.    The  velocity  behaves  as  it  does  in  the 
purely  mechanical  case,  and  the  magnetic  field  sim- 
ply decays  in  time;  there  is  no  source  term  for  the 
magnetic  field  in  rhe  present  treatment.    (Author) 


METALLURGY 

American  Potash  and  Chemical  Corp. , 

West  Hanover,  Mass. 
EXPLOSIVE  FORGING,  by  Vasil  Philipchuk.    Final 
technical  rept.  for  July  58- Sep  59  on  Contract 
AF  33(600)37751.    Oct  59,  68p.    AMC  Technical  rept. 
59-7-694. 
Order  from  OTS  $1.  75  PB  161  457 

Explosives  were  proved  feasible  for  producing  close 
tolerance,  one-sided,  closed  die  aluminum  alloy 
forgings  for  aircraft  and  missiles.    Capital  invest- 
ments for  equipment  for  explosive  forging  are  lower 
than  for  conventional  forging,  but  current  operating 
costs  are  higher. 

Birmingham  U.  [Gt.  Brit.  ] 
THE  BEHAVIOUR  OF  GRAIN  BOUNDARIES  IN 
METALS  IN  A  TEMPERATURE  GRADIENT,  by 
R.  W.  Cahn  and  R.  W-  Lucas.    Final  technical  summary 
rept.  for  Oct  56-Oct  59  on  Contract  AF  61(514)1020. 
[1959]  45p.   14  refs.    AFOSR-TR-59-126;  AD-230  161. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  664 

Grain  boundary  motion  induced  by  a  temperature 
gradient  does  not  take  place  in  a  metal  of  high  purity. 
It  does  so  only  at  temperatures  within  a  few  degrees 
of  the  melting  point  of  the  solvent  metal.    It  can  occur 
when  appropriate  solutes  are  concentrated  at  the  grain 
boundary.    The  "driving  force"  for  migration  is 
always  small  and  surface  tension  forces, tending  to 
contract  a  curved  boundar)^  readily  mask  the  effect. 

Defense  Metals  Information  Center,  Banelle 

Memorial  Inst.,  Columbus,  Ohio. 
SELECTED  REFERENCES  ON  MAKING  HIGH- 
TEMPERATURE  ALLOYS  BY  POWDER  METALLURGY 
by  Vincent  D.  Earth.  18  Mar  60,  6p.  33  refs.  DMIC 
memo  47. 
Order  from  OTS  ^.50  PB  161  197 
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These  comments  are  primarily  confined  to  some  of  the 
more  informative  references  which  are  useful  as 
guides  in  planning  refractory  alloy  production. 


L^b.. 


Watertown  Arsenal, 


Materials  Research 

Mass. 

TEMPERATURE  DEPEIpENCE  OF   THE  DEBYE 
TEMPERATURES  OF  ALUMINUM,    LEAD,    AND 
BETA  BRASS  BY  AN  XJRAY  METHOD,   by  D.   R. 
Chipman.    Oct  59.   15p.  i20  refs.    MRL  Rept.  no.  67; 
AD- 228  367.  I 

Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  355 


The  temperature  dependence  of  the  Debye  tempera- 
tures of  aluminum,  lead,  and  beta  brass  were  deter- 
mined by  measuring  the  integrated  intensity  of  a  high 
angle  X-ray  diffraction  peak  from  each  of  the  mate- 
rials as  a  function  of  temperature.    Corrections  were 
made  for  the  accompanying  changes  in  density,   scat- 
tering factor,  and  Loreutz- polarization  factor,  as 
well  as  for  the  underlyitg  temperature  diffuse  scatter- 
ing peak.    In  agreement  with  recent  elastic  constant 
measurements,  evidende  is  found  for  an  explicit  tem- 
perature dependence  beyond  that  resulting  from  the 
simple  dependence  of  Dcbye  temperature  on  volume. 


Ibgi 


Northwestern  Technological  InsL  ,  Evanston,  111. 
KINETICS  OF  SINTERING  OF  SODIUM  CHLORIDE 
IN  THE  PRESENCE  OP  AN  INERT  GAS.  by 
D.  H.   Whitmore  and  }.  B.  Moser,   Rept.  on  Contract 
AF  49<638)436.   19  Nov  59,  27p.  23  refs.  AFOSR- 
TN-59-1256;  AD-231  157. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  644 

Direct  observations  of  fciterfacial  growth  and  the 
approach  of  centers  between  spheres  of  sodium  chlo- 
ride were  made  in  an  atgon  atmosphere  and  over  a 
temperature  range  of  700  to  800^.    A  model  is  pre- 
sented which  considers  Stefan  flow  to  occur  within  a 
thin  boundary  layer  in  ttte  gaseous  phase  adjacent  to 
the  condensing  surface,  the  sintering  rate  being  pre- 
dominantly governed   by  the  rate  at  which  sodium 
chloride  vapor  diffuses  through  this  boundary  layer. 


Ohio  State  U.  Researcii  Foundation,   Columbus. 
THE  OXIDATION  CHARACTERISTICS  OF  COLUM- 
BIUM  ALLOYS,  by  Gerald  Gordon,  Coulson 
Scheuermann,  and  R.  Speiser.    Rept.  on  Contract 
N6onr- 22528.   Mar  59.  56p.    29  refs.    Technical 
rept.  467-5.  J 

Order  from  LC  mi$3.  6(|,   ph$9.  30  PB  145  625 


of  cblumbii 


Contents: 

Oxidation  behavior  of  cblumbium-titanium  alloys 

Oxidation  of  columbium-titanium-chromium  alloys 

The  oxidation  behavior  of  columbium- zirconium  alloys 

The  oxidation  of  Cb-Zr-Ti  and  Cb-Zr-Cr  alloys 

Oxide  morphology 

Variation  of  hardness  across  oxidized  zones 

Identificaticm  of  the  various  oxide  phases 


Springfield  Armory,   Mass. 
DETERMINATION  OF  THE  REACTIVITY  OF  THE 
ACTIVE  CHEMICAL  CON^ITUENTS  IN  CUTTING 
FLUIDS  WITH  VARIOUS  METALS  AND  ALLOYS, 
by  L.  Krasnor.    Edited  by  Associated  Engineers, 
Inc. ,  under  Contract  DA  19-020-504-ORD-4800. 
30  July  59,   24p.    7  refs.    SA-TR16-1057. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  145  377 

An  analysis  was  made  of  the  reaction  of  six  different 
oils  upon  twelve  different  metals  and  alloys.   A  tem- 
perature of  400  F.  was  maintained  for  two  hours. 
These  oils  were  made  with  five  separate  classes  of 
active  chemical  ingredients.    Results  show  that  there 
is  a  positive  and  substantial  chemical  effect. 


Ferrous  Metals 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

Ground,  Md. 
THEORETICAL  CONSIDERATIONS  OF  CORROSION 
AND  HYDROGEN  EMBRITTLEMENT  INHIBITION 
(REVIEW  OF  CONTRACT  WORK  AT  RUTGERS 
UNIVERSITY)  by  M.  Rosenfeld.    12  Jan  60,  25p. 
Rept.  no.  CCL-88. 
Order  from  LC  mi  $2.  70,   phH  80  PB  145  360 

The  writer  proposes  that  hydrogen  embrittlement 
inhibition  is  proportional  to  the  fraction  of  anodic 
area  covered  by  the  inhibitor (s).    Inhibition  is  due 
to  the  potential  that  is  set  up  between  the  anodic  and 
cathodic  adsorbed  inhibitor(s)  and  this  potential 
opposes  the  corrosion  potential. 


Rodman  Lab. ,  Watertown  Arsenal,  Mass. 
EFFECTS  OF  LEAD  ADDITION  ON  THE  LATHE 
CUTTING  PROCESS,  by  Roy  Mennell  and  Fenton  L. 
Bagley,  Jr.    Oct  59,  25p.    22  refs.    Rept.  no.  RPL- 
23/8. 
Order  from  LC  mi $2.  70,  phH  80  PB  145  379 

The  effects  of  lead  on  the  cutting  mechanism  were 
revealed  only  below  a  critical  speed,   w4iich  was 
found  to  decrease  for  increased  workpiece  hardness 
and  feed.    The  lead  additive  acting  as  a  lubricant  on 
the  tool  chip  interface  satisfactorily  explains  the 
effects  of  lead  addition  below  the  critical  speed. 


Watertown  Arsenal  Labs. ,  Mass. 
LOW  TEMPERATURE  TENSILE -HARDNESS 
CORRELATIONS  OF  SAE  4340  STEEL,  by  John 
Nunes  and  Frank  R.   Larson.    Feb  60,   19p.  8  refs. 
Technical  rept.  no.  WAL  TR-320.  4/1. 
Order  from  OTS  $0.  50  PB  161  467 

Vickers  hardness  (DPH)  and  tensile  strength  (UTS) 
were  studied  on  one  heat  of  SAE  4340  steel  as  a 
function  of  testing  temperature.  It  was  found  that 
these  two  variables  (DPH  and  UTS)  are  linear  with 
respect  to  the  reciprocal  absolute  temperature.  It 
is  possible  to  derive  some  simple  empirical  equa- 
tions for  calculating  approximate  values  of  DPH  or 
UTS  in  the  temperature  range  studied. 
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Watertown  Arsenal  Labs. ,   Mass. 
MULTIPLE  BLOW  TRANSITION  IN  CHARPY 
TESTING,  by  George  M.  Orner  and  Carl  E. 
Hartbower.    Nov  59,   I6p.    8  refs.    Technical  rept.  no. 
WAL  TR  112/87-8;  AD- 228  452. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  527 

InvestigatiCMis  using  a  multiple- blow  technique  in 
Oiarpy  impact  testing,  have  demonstrated  an  abrupt 
inflection  in  the  low-energy  range  of  the  energy-to- 
propagate  transition  curve.    It  was  desired  to  deter- 
mine the  effect  of  variations  in  the  magnitude  of  low- 
blow  on  the  transition  temperature. 


Light  Metals 


Defense  Metals  Information  Center,  Battelle 

MenK>rial  Inst.,  Columbus,  Ohio. 
RECENT  DEVELOPMENTS  IN  TITANIUM  BRAZING. 
byG.  E.  Faulkner  and  W.J.  Lewis.  4  Mar  60,  8p. 
4  refs .  DMIC  memo .  45 . 
Order  from  OTS  $0.50  PB  161  195 


Materials  Lab. ,  Wright  Air  Development  Center, 

Wright -Patter  son  AFB,  Ohio. 
FATCUE  BQIAVIOR  OF  2014- T6.  7075-T6  AND 
7079-T6  ALUMINUM  ALLOY  REGULAR  HAND 
FORCINGS,  by  D.   A.  Paul  (Kaiser  Aluminum  and 
Chemical  Corp. )  and  D.   Y.  Wang.   RepL  for  Feb  58- 
Aug  59  on  Materials  Analysis  and  Evaluation  Tech- 
niques. Jan  60.  3^  WADC  Technical  rept.  59-591. 
Order  from  OTS  $1. 00  PB  161  500 

This  report  presents  the  test  procedures  and  results 
of  a  fatigue  investigation  on  regular  hand  forgings  of 
the  aluminum  alloys  2014- T6,  7075-T6  and  7079-T6. 
TTie  effects  erf  forging  di  rection  on  fatigue  strength 
are  investigated  in  the  unnotched  and  notched  condi- 
tion.   The  unnotched  fatigue  strength  of  the  three 
alloys  raiiged  from  20,000  psi  at  2  x  10^  cycles,  with 
the  7079- T6  alloy  being  slightly  lower  than  7075- T6 
and  about  the  same  as  that  of  the  2014- T6  alloy.    The 
fatigue  strength  in  the  short  transverse  direction  is 
consistently  lower  than  in  the  longitudinal  direction; 
however,  the  difference  becomes  less  in  the  notched 
condition.    (Author) 


Metals  Research  Lab. ,  Brown  U. ,  Providence,  R.  L 
"niE  USE  OF  ULTRASONIC  METHODS  TO  DETER- 
MINE FATIGUE  EFFECTS  IN  METALS,  by 
Rohn  TYuell,   Bruce  Chick  and  others.    Rept.  for 
16  June  58-15  June  59  on  Materials  Analysis  and 
Evaluation  Techniques,  Contract  AF  33(616)5884. 
Nov  59,  24p.    1  ref.    WADC  Technical  rept.  59-389; 
AD- 226  098. 
Order  from  OTS  |0.  75  PB  161  487 

An  investigation  was  made  to  detect  and  follow  physi- 
cal changes  in  materials,   primarily  Al,  during  stress 
cycling  by  means  of  high  frequency  ultrasonic 
anaiuation  and  velocity  measurements.    A  discussion 
is  presented  of  observed  changes  in  ultrasonic  attenu- 
ation and  velocity  in  commercially  pure  ilOO  Al 


(Alcoa)  when  subjected  to  slow  continued  stress 
cycling  (1  to  6000  c)  and  a  delayed  recovery  phenome- 
non that  ajjpeared  when  the  cycling  was  interrupted. 
The  developwnent  of  an  automatic  instrument  to  meas- 
ure and  record  ultrasonic  attentuatlon  changes  is  also 
discussed. 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
EFFECT  OF  PRIOR  CREEP  ON  THE  MECHANI- 
CAL PROPERTIES  OF  A  HIGH- STRENGTH  HEAT- 
TREATABLE  TITANIUM  ALLOY,  Ti-16V-2.  5A1, 
by  Jeremy  V.  Cluck  and  James  W.   Freeman.   Rept. 
for  8  July  58-31  Mar  59  on  Materials  Analysis  and 
Evaluation  Techniques,  Contract  AF  33(616)3368. 
Nov  59,  76p.  6  refs.  WADC  Technical  rept.  59-454. 
Order  from  OTS  $2.  00  PB  161  490 

The  effect  of  creep  to  2  percent  in  10  or  100  hours 
at  temperatures  from  600°  to  900°F  was  determined 
on  the  tension,  compression,  and  tension- inpact 
profjerties  of  Ti-16V-2.  5A1  at  room  temperature  or 
the  exposure  ten^>erature.  Prior  creep  at  600°F 
raised  ultimate  tensile  and  yield  strength.  Lesser 
changes  were  found  at  higher  temperatures.  Changes 
in  pr(^>erties  are  attributed  to  a  combustion  of 
stress- accelerated  age- strengthening  and  a        ^ 
Bauschinger  effect.  (Author) 


Rensselaer  Polytechnic  Inst.,  Troy,  N.  Y. 
RESIDUAL  STRESSES  IN  WELDED  TITANIUM 
PLATES,  by  E.  F.  Nippes  and  W.  F.  Savage,   Final 
technical  rept .  on  Contract  DA  20-089-ORD- 36696. 
Nov  57.  45p.  3  refs.  AD- 148  171. 
Order  from  LC  mi$3.30.  ph$7.80  PB  145  367 

The  magnitude  and  type  of  residual  stresses  in  welded 
titanium  plates  were  determined  by  the  subdivision 
technique  employing  electrical  resistance  strain  gages. 
Commercially  pure  titanium  plate  and  7%- manganese 
titanium  alloy  plate,   5/8-in.  thick,  were  investigated, 
welded  in  both  cases  with  commercially  pure  titanium 
filler  wire  utilizing  the  inert -gas  consumable  arc 
process. 


Nonferrous  (except  light)  Metals 


Rice  Inst.  ,  Houston,  Tex. 
STEADY- STATE  CREEP  OF  TIN  NEAR  THE 
MELTING  POINT,  by  W.  A.   Zama,  D.  D.   Lang, 
and  F.   R.  Brotzen.  Technical  rept.  no.   1  (Final)  on 
Contract  DA  23-072-ORD-1167.   15  Oct  59,  33p. 
13  refs. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  368 

The  steady- state  creep  rates  of  commercial  tin  were 
investigated  at  ten^)eratures  between  180  and  230OC. 
At  temperatures  below  215^0  results  indicate  that 
the  steady  -  state  creep  process  is  one  governed  by 
a  single  activation  energy  of  22,  500  cal/moL    At 
higher  temperatures,  however,  the  single 
Arrhenius-type  equation  cannot  properly  express  the 
creep  behavior. 
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^ringfield  Armory,  M*s$. 
COLUMBIUM  AS  A  HIGH  TEMPERATURE 
STRUCTURAL  MATERIAL,   by  E.   H.   Abbe. 
3  June  59,  25p.   3  refs.  SA-[rRI9-1207. 
Order  from  LC  mi$2.  70,  p(iK  80  PB  145  530 

An  investigation  was  made  do  determine  the  in- 
fluence of  oxygen  in  the  strengthening  and  hardening 
of  columbium  at  both  elevatfd  and  room  temperatures^ 
results  of  metallurgical  exajmination.  X-ray  dif- 
fraction studies,  and  hardness  tests  of  sintered  and 
compacted  columbium  speci(mens  which  had  been 
impregnated  with  various  aitiounts  of  oxygen  are 
discussed.   Increments  of  added  oxygen  diffused  in- 
wardly through  the  sintered  and  compacted  metal 
will  strengthen  it  in  essentially  a  linear  manner. 


Temple  U.  ,  Philadelphia. 
EFFECTS  OF  TEMPERATURE  AND  COLD  WORK 
ON  OPTICAL  PROPERTIES  OF  METALS  AND 
ALLOYS,  by  L.   Muldawer.   Final  rept.   on  Contract 
AF  49(638)73.   15  Oct  58,  26p.  27  refs.  AFOSR-TR- 
58-140;  AD- 204  553. 
Order  from  LC  mi$2.  10,  prtJ4.  80  PB  137  954 

Alloys  similar  in  character  to  p-brass  have  been 
studied  with  respect  to  spectral  reflectivity  and  color 
as  a  function  of  temperature)  and  surface  treatment. 
Large  chang-s  in  reflectivity  edge  position  and  color 
were  observed  for  changes  i|n  temperature;  a  tend- 
ency toward  edge  disappearance  was  observed  upon 
cold  working.    Alloys  which  are  basically  face- 
centered  cubic  do  not  show  these  prc^rties.  Elec- 
tron and  x-ray  diffraction  studies  indicate  stress  in- 


duced phase  transformations 
the  p-brass  type.  (Author) 


in  many  of  the  alloys  erf 


i  and  Corrosion 


Structural  Metaiiurg 


Case  Inst,  of  Tech.  ,  Cleveland,  Ohio. 
HYDROGEN  EMBRITTLEMJNT  IN  TERMS  OF 
MODERN  THEORY  OF  FRACTURE,  by 
P.  A.   Blanchard  and  A.   R.   Troiano.   RepL  on  Solid 
State  Research  and  Propeni^  of  Matter,  Contract 
AF  33(616)6419.  Aug  59,  31b.    18  refs.  WADC  Tech- 
nical rept.  59-444.  | 
Order  from  OTS  $1.  00  PB  161  531 

An  attempt  was  made  to  apply  Cottrell's  theory  of 
brittle  fracture  to  hydrogen  embrittiement.    A  tenta- 
tive explanation  was  given  t(^  the  fact  that  only  transi- 
tion metals  have  been  thus  fir  embrittled  by  hydro- 
gen.   The  influence  of  the  composition  of  nickel  base 
alloys  on  their  susceptabilitjr  to  hydrogen  embrittie- 
ment was  discussed  with  theihelp  of  some  previous 
and  new  experimenal  results.  (Author) 


Case  Inst,  of  Tech.  ,  Cleveland,  Ohio. 
THE  LOWER  CRITICAL  STRESS  FOR  DELAYED 
FAILURE,  by  E.  A.  Steiger*rald,  F.  W.   SchaUer, 
and  A-  R.  Troiano.   Rept.  on  Solid  State  Research 
airl  Propenies  of  Matter,  Co»itract  AF  33(616)6419. 
Aug  59,  36p.  21  refs.   WADC!  Technical  rept.  59-445. 
Order  from  OTS  \l.  00  PB  161  532 


The  lower  critical  stress  was  defined  as  the  mini- 
mum stress  necessary  to  produce  tbe  critical  ammmt 
of  hydrogen  segregation  required  for  crack  initiation. 
A  distribution  law  involving  hydrogen  concentration, 
applied  stress,  and  temperature  was  assumed.   On 
the  basis  of  this  law,  the  obso'ved  changes  in  the 
lower  critical  stress  as  a  function  of  notch  acuity, 
yield  strength,  temperature,  and  initial  hydrogen 
content  were  explained  for  a  significant  range  of 
these  variables.  (Author) 


Coating  and  Oiemical  Lab. ,  Aberdeen  Proving 

Ground,  Md. 
STUDY  OF  A  NPWLY  DEVELOPED  INHIBrroR  FOR 
ETHYLENE  GLYCOL  IN  STORAGE,  by  diaries  B. 
Jordan.    28  Dec  59,   15p.    4  refs.   CCL  ««6. 
Order  from  LC  mi$2.  40,  ph$3.  30  FB  145  683 

The  object  rf  this  study  is  to  show  the  effect  of  in- 
hibited ethylene  glycol  on  unlacquered  tin -coated 
steel.    Inhibitors  involved  in  the  study  were  a  newly 
developed  sodium  tetraborate/propylene  glycol  con- 
densate, borax,  and  mercapcobenzothiazole.    Diluted 
and  undiluted  ehtylene  glycol  was  studied.    Tin -Coated 
steel  panels  were  immersed  in  solutions  contained  in 
test  jars  at  room  temperature.    Inspections  were 
made  after  2,   4,   6  and  8  months.    It  appears  that 
ethylene  glycol  can  be  stared  in  metal  containers 
using  MET  in  the  inhibitor  systems  providing  some  dL 
the  new  condensate  forms  a  part  of  the  inhibitor 
system.   (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
CURRENT  TESTS  FOR  EVALUATING  FRACTURE 
TOUGHNESS  OF  SHEET  METALS  AT  HIGH 
STRENGTH  LEVELS,  by  J.  E.  CampbeU  and  W.  P. 
Achbach.    Rept.  on  Contract  AF  18(600)1375. 
28  Jan  60,  71p.  40  refs.    DMIC  rept.   124. 
Order  from  OTS  $2.  00  PB  151  081 

In  attempting  to  overcome  tbe  brittle  fracture  problem 
in  solid  propellant  rocket  cases,  a  number  of  investi- 
gators have  developed  special  tests  to  measure  the 
fracture  toughness  of  high- strength  sheet  metals. 
None  of  the  standard  tests  are  suitable,  and  the  tests 
that  have  been  used  in  brittle  fracture  studies  of  ship- 
plate  and  landing -gear  steels  could  not  be  used  for 
high- strength  sheet.    A  review  of  the  tests  that  were 
developed  for  high- strength  sheet  metals  is  presented. 
These  tests  involve  tensile  loading  of  notched  speci- 
mens; bending  of  flat  and  notched  specimens;  impact 
loading  of  notched  specimens;  bulging  of  unnotched, 
notched,  and  welded  specimens;  and  combinations  of 
tensile  loading  and  internal  pressuring  of  cylindrical 
specimens.    None  of  these  has  been  recognized  as  a 
standard  test  and  correlation  of  test  data  with 
pressure- vessel  performance  is  very  limited. 
(Author) 
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Defense  Metals  bifarmatlan  Center,  Battelle 

Ivtemorial  Inst. ,  Columbus,  Ohio. 
METHODS  FOR  CONDUCTING  SHORT- TIME  TEN- 
SOR, CREEP,  AND  CREEP- RUPTURE  TESTS 
UNDER  CONDITIONS  OP  RAPID  HEATING,  by 
Donald  P.  Moon  and  Ward  F.  Simmons.    Rept.  on 
Contract  AF  18(600)1375.    28  Dec  59,  43p.    68  refs. 
DMIC  rept.  12L 
Order  from  OTS  $1.  25  PB  151  078 

This  report  reviews  the  equipment  and  testing 
methods  used  by  15  different  organizations  in  the 
tensile  and  short -time  creep  testing  of  materials 
under  oondidoDS  of  rapid  heating.    Special  attention 
is  devoted  to  specimen  design,  method  of  heating, 
And  the  measurement  of  temperature,  load,  and 
strain  during  the  test.    ASTM -recommended  practices 
are  cited  and  relative  merits  of  alternative  techniques 
are  discussed.   (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
STRUCTURAL  DAMAGE  IN  THERMALLY  CYCLED 
RENE  41  AND  ASTROLOGY  SHEET  MATERIALS, 
by  D.  P.  Moon,  J.  A.  VanEcho  and  others.    Rept.  on 
Contract  AF  18(600)1375.    29  Feb  50,  27p.    E»^IC 
rept.   126. 
Order  from  OTS  $0.  75  PB  151  083 

Stress -ngiture  life  at  1650  F  and  tensile  properties  at 
room  temperature  and  at  1400  F  were  used  to  deter- 
mine the  extent  of  structural  damage  in  thermally 
cycled  Rene  41  and  Astroloy  sheet  materials.  Solution- 
treated  and  aged  Rene  41  was  tested  both  in  the  heat- 
treated  condition  and  after  exposure  to  10  or  100 
thermal  cycles  between  1350  F  and  1750  or  1875  F. 
All  of  tbe  conditions  of  thermal -cycling  exposure 
caused  at  least  some  loss  in  the  strength  of  this  mate- 
rial.   Metallographic  examination  indicated  that  over- 
aging  was  primarily  responsible  for  the  damage  at 
1750  F,  and  resolution  of  the  Ni3(Al,  Ti)  precipitate 
and  depletion  of  the  alloy  by  surface  oxidation  were 
the  damaging  mechanisms  at  1875  F.    Solution- treated 
and  aged  Astroloy  was  evaluated  in  the  same  manner 
in  the  heat-treated  condition  and  after  10  thermal 
cycles  between  1350  F  and  1875  P.    No  loss  of  strength 
was  incurred  by  this  exposure,  but  overaging  had 
taken  place  and  would  probably  have  caused  structural 
damage  with  further  exposure.   (Author) 

Instrumentatian  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge . 
FOUNDRY  TECHNIQUES.  Summary  rept.  no.  1  on 
Contracts  AP  33(616)3892  and  AF  04(645)09.  Oct  57, 
5lp.  21  refs.  Rept.  R-154;  AD- 155  405. 
Order  from  LjC  mi$3.60,  ph$9. 30  PB  146  125 

Techniques  are  presented  which  permit  production  of 
high- strength  -  high-ductility  356  aluminum  alloy 
castings.  The  high- strength  -  high  ductility  castings 
may  be  cast  and  heat  treated  to  possess  minimum 
mechanical  properties  as  high  as  38,000  psi  tensUe 
strength,  28,000  psi  yield  strength,  6  percent  elonga- 
tion .  Application  of  the  techniques  to  specific  intricate 
castings  is  described.  Poundary  procedures  used  in 
making  the  castings  are  outlined  and  mechanical 
properties  obtained  from  test  bars  cut  from  tbe  cast- 
iQgs  are  presented. 


Martin  Co. ,  Baltimore,  Md. 
DEVELOPMENT  AND  EVALUATION  OF  STRUC- 
TURAL BERYLLIUM,  by  C.  J.  Giemza.    Final  rept. 
for  1  May  58-30  Apr  59  on  Contract  AF  33(616)5180. 
Apr  59,  70p.   30  refs.    WADC  Technical  rept.  59-349. 
Order  from  OTS  $1.  75  PB  161  507 

Three  major  problems  have  been  studied:  (1)  the 
development  of  a  process  for  fabricating  structural 
beryllium  sheet  to  the  requirements  of  airframe  ap- 
plications; (2)  the  ev^luaticHi  of  its  mechanical  proper- 
ties and  characteristic  behavior  to  establish  its  struc- 
tural merit;  and  (3)  the  fabrication  of  a  box-beam 
structure  and  a  preliminary  experimental  and  analyti- 
cal qualification  of  its  structural  behavior.    The  goals 
p>osed  by  these  problems  have  been  achieved  by:  de- 
fining requirements  for  structural  beryllium  sheet, 
developing  a  fabrication  process,  and  evaluating  fab- 
rication parameters,  mechanical  properties,  and 
structural  characteristics.    The  comprehensive  body 
of  data  which  has  been  accumulated  will  provide  a 
basis  for  additional  study  of  a  broad  range  of  topics, 
including  fundamental  behavior,   sheet  fabrication, 
forging,  forming,  design,  and  testing.    (Author)  (See 
also  PB  151  263) 


Materials  Research  Corp. ,   Yonkers,  N.  Y. 
THE  INVESTIGATION  OF  THE  MECHANISM  OF 
SUBSTRUCTURAL  FORMATION  IN  REFRACTORY 
METALS  AND  THE  RELATIC9J  TO  THE  OBSERVED 
MECHANICAL  PROPERTIES,  by  A.  lannucci, 
J.  Intr at er  and  others.    Rqx.  for  15  June  58- 
15  June  59  on  Metallic  Materials,  Contract  AF 
33(616)5908.   Jan  60,  32p.    3  refs.    WADC  Technical 
rept.  59-441,  Pt.  L 
Order  from  OTS  $1. 00  PB  161  489 

The  formaticm  of  substructure  in  molybdenum  as  a 
function  of  prestrain  and  polygonization  anneal 
temperature  has  been  demonstrated  by  metaUographic 
and  x-ray  techniques.    The  x-ray  diffraction  line 
width  is  markedly  increased  by  the  presence  of  sub- 
structure.   In  both  polycrystaliine  and  single  crystal 
creep  tests  the  creqj  resistance  increased  as  a 
function  of  prestain.    In  single  crystal  tests  the  creep 
resistance  decreased  with  increased  polygcniizaticMi 
anneal  time.   (Author) 


Metals  Research  Lab. ,  Carnegie  Inst,  erf  Tech. , 

Pittsburgh,  Pa. 
OBSERVATIONS  ON  DIFFUSION  IN  THE  IRON- 
CHROMIUM  SYSTEM,  byH.  W.  Paxton, 
E.J.  Pasierb  and  T.  Kunltake.  Technical  rept.  on 
Contract  Nonr- 760(08).  1  Mar  59,  22p.  33  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  394 

Measurements  of  self  diffusion  of  chromium  using  the 
isotope  Cr^l  in  the  iron-chromium  system  from  30 
to  100%  chromium  have  been  made  by  autoradi- 
ographic techniques  at  1275°C. 
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Naval  Engineering  Experirpent  Station,   Annapolis, 

Md.  I 

IhTVESTIGATION  OF  CORRDSION  MECHANISMS 
IN  IDLE  BOILERS  AND  CONDENSATE  SYSTEMS,  by 


Frank  E.  Clarke  and  A.  J 
Research  and  Development  ^ept 
AD- 204  405. 
Order  from  LC  mi $3.  60,   phlS9.  30 


Ustaino.    28  Apr  58,  54p. 
610314A; 


PB  145  357 


Among  factors  that  contribui  e  to  corrosion  in  idle 
boilers  are  fjartially  filled  t  ibes  and  conventional 
boiler  water  treatment  chemicals  m  presently  pre- 
scribed concentrations  whic^  tend  to  localize  attack 
rather  than  to  prevent  it  cor^pletely  in  partially  filled 
ferrous  containers.    Sodium  [nitrite  appears  to  be 
the  most  promising  chemicaf  inhibitor  of  corrosion 
in  idle  boilers. 


Naval  Engineering  Experiqient  Station,  Annapolis, 

Md. 

RESISTANCE  OF  COPPER-NICKEL  ALLOYS  TO 
CORROSION  BY  JP-5  FUEL|,  by  T.  N.  Cornish  and 
C.  L.  Brown.    25  Sep  57,  7p.i  6  refs.    Research  and 
Development  rept.   070444A;j  AD-147  464. 
Order  from  LC  mijl.  80,  phttl.  80  PB  145  358 

Corrosion  studies  were  macK  of  attack  by  JP-5  jet 
fuel  on  70-30  and  90-10  copier-nickel  alloys.    Both 
copper- nickel  alloys  showeq  some  corrosive  attack 
with  the  fuels  tested.    The  West  Coast  fuel  appeared 
to  be  somewhat  less  corrosive  than  the  other  two 
fuels.    70-30  copper-nickel  ^as  less  susceptible  to 
attack. 


UL 


Rock  Island  Arsenal  Lab. 
DEVELOPMENT  OF  AN   INtTERNAL 
TIVE  OIL  FOR  MACHINE 
24  Nov  59,  32p.  5  refs.   Rej^t 
Order  from  LC  mi$3.  00, 


PRESERVA- 
TOOLS,  by  R.   LeMar. 
no.  59-3003. 
30  PB  145  lis 


ph$6 


Experimental  work  was  carried  out  to  develop  oil 
formulations  whose  corrosion  preventive  properties 
approached  those  of  Military  Specification  MIL-C- 
14201  A,  Grade  1.   "Corrosion  Preventive,  Soft- Film, 
Cold  Application",  and  wouJti  be  suitable  as  an  in- 
ternal preservative  for  nnachine  tools.    A  number  of 
accelerated  corrosion  tests  "were  evaluated  to  find 
methods  suitable  for  the  reaisonably  rapid  testing  of 
highly  inhibited,  heavy,   long-term  preservative  oils. 
In  the  course  of  these  tests  |t  was  shown  that  cyclic 
accelerated  corrosion  tests  jean  show  very  poor  per- 
formance characto-istics  fo^-  oils  that  jjerform  well 
in  constant  temperature  and  constant  humidity  tests. 
These  test  results  on  the  RIA  blends  provided  a  basis 
for  the  preparation  of  a  list  bf  test  methods  and 
re<^irements  to  define  the  proposed  long-term  in- 
ternal preservative  oil  for  rtiachine  tools. 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Admiral  Corp.,  Chicago,  111. 
EVALUATION-DEVELOPMENT  OF  MIL-C-14157 
CAPAQTORS  FOR  NUCLEAR  RADIATION  ENVI- 
RONMENT, by  E.  R.  Pfaff.  Scientific  rept.  no.  1  on 
Contract  NObsr-77612.  22  Oct  59,  23p. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  207 

The  experimental  procedures  being  employed  for 
evaluating  the  radiation  damage  to  the  CPM-08  ca- 
pacitors are  discussed.  The  radiation  environment 
is  produced  by  a  20,000  curie  cobalt-60  source.  The 
capacitors  are  to  be  subjected  to  gamma  fields  of 
approximately  10%/hr.  for  1000  hours.  Initial  tests 
show  that  the  kraft  dielectric  tissue  becomes  brittle 
and  gas  evolution  is  associated  with  the  mineral  oil 
impregnant.  (Author) 


Armour  Research  Foundation,  Chicago,  111. 
REVIEW  OF  RADIATION  CHEMISTRY  PAPERS 
PRESENTED  AT  THE  2ND  GENEVA  CONFERENCE, 
by  P.  Y.  Feng.    Rept.  on  Contract  AF  18(603)121. 
[1959]   41p.    34  refs.    AFOSR-TN-59-36;  AD-213  865. 
Order  from  LC  mi  $3.  30,  phf7.  80  PB  145  655 

This  review  is  a  condensation  of  the  paj>ers  presented 
for  oral  presentation  at  the  Radiation  Chemistry 
sessions  (C-12  and  C-13)  at  the  Second  UN  Conference 
on  the  Peaceful  Uses  of  Atomic  Energy  held  at  Geneva, 
Switzerland,  in  September  1958.    It  includes  topics 
on  elementary  processes,  detection  of  intermediates, 
irradiation  facilities,  aqueous  systems,   organic 
systems,  polymers,  catalysts,  as  well  as  the  re- 
actions of  hot  atoms. 


Diamond  Ordnance  Fuze  Labs. ,  Washington,   D.  C 
EFFECTS  OF  SPECTRUM  ON  NEUTRON  RADIA- 
TION DAMAGE  IN  SOLIDS,   by  John  S.  Wicklund. 
15  Dec  59,   15p.   3  refs.    TR-803. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  145  359 

This  paper  treats  the  effects  at  a  variety  d  spectra, 
develops  a  method  for  comparing  spectra  in  terms 
at  radlaticm  damage  in  solids,  and  derives  expres- 
sions for  neutron  damage  as  a  function  erf  time  and 
neutron  energy. 


Michigan  U.   Research  InsL  ,  Ann  Arbor. 
GEOMETRICAL  CORRECTIONS  IN  DIRECTIONAL 
CORRELATION  EXPERIMENTS,  by  R.  G.  Ame, 
R.  E.  Sund,  and  M.  L.  Wiedenbeck.  Technical  repL 
to  1  Jan  59  on  Investigation  at  Nuclear- Energy 
Levels,  Contract  Nonr- 1224(13).   Feb  59,   1$. 
6  refs.  2375-4-T;  AD-217  467. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  792 

The  relationship  between  the  point-point  angular 
correlation,  W(fl)=p  AjPi  (cos^),  and  the  measured 
correlation  function,  W  (9)=  ^  AjPj  (coed),  has 
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been  discussed  by  Feingold  and  Frankel    for  finite 
detectors  at  arbitrary  shape  and  efficiency.   Their 
results  are  applied  to  the  special  case  of  gamma- 
gamma  angular  correlation  experiments  with  cylin- 
drical scintillation  detectors  and  axially  extended 
sources.    The  inherent  limitations  at  the  method  and 
effect  of  detector  shielding  are  discussed.   The  re- 
sulting correction  factors  have  been  determined  for 
various  energies  and  configurations  and  verified 
experimentally.  (Author)  This  report  also  refers  to 
7  articles  published  in  Physical  Review  or  Physical 
Review  Letters. 


Elementary  Particles 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
AN  EXPERIMENTAL  STUDY  OF  THE  INDUCTION 
OF  GAM  MA- EMITTING  ACTIVITIES  IN  SEVERAL 
AMERICAN  SaLS  BY  NEUTRONS  OF  VARIOUS 
ENERGIES,  by  John  H.  McNeilly  and  Eugene  Eichler. 
Sep  59,  27p.  9  refs.   CWLR-2299;  AD- 226  908. 
Order  from  LC  mi $2.  70.  pti%4.  80  PB  145  634 

This  report  describes  experiments  to  determine  the 
important  gamma- emitting  nuclides  which  are  formed 
in  soils  by  neutrons  of  various  energies.   It  was  found 
that  the  radiative  capture  at  thermal  neutrois  was  the 
predominant  reaction  and  the  important  nuclides 
formed  are  Al28,  Mn56,  and  Na^^.  (Author) 


Cambridge  U.  (Gt.    Brit.  ) 
DISPERSION  RELATION  PREDICTIONS  FORTT.p 
SCATTERING,  by  T.  D.  Spearman.    Scientific  nofe 
no.   1  (Ml  Contract  AF  61(052)233.    Oct  59,  6p.   12  refs. 
AFOSR-TN-59-13I3. 
Order  from  LC  mi$I.  80,  ph$l.  80  PB  145  682 

The  dispersion  relations  for  forward  elastic  7T-p 
scattering  are  used  to  calculate  the  real  jjarts  oif  the 
forward  scattering  amplitude.    It  is  found  that  using 
more  accurate  experimental  data,  the  discrepancy  ob- 
served by  Puppi  and  Stanghellini  can  be  resolved.    A 
more  precise  value  for  the  renormalizedTT,  N  coupling 
constant  is  predicted.    (Author) 

Institute  at  Mathematical  Sciences,  New  York  U. , 

N.   Y. 
UPPER  BOUNDS  CN   SCATTERING  LENGTHS  WHEN 
COMPOSITE  BOUND  STATES  EXIST,  by  L.  Rosen- 
berg, L.   Spruch,  and  T.   F.  O'Malley.   Rept.  on 
Contract  AF  19(604)4555.   Oct  59,  34p.  21  refs. 
Research  rept.  no.  CX-44;  AFCRC-TN-59-604. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  145  293 

In  the  case  of  the  zero  energy  scattering  of  one  com- 
pound system  by  another,  where  one  real  scattering 
length  completely  characterizes  the  problem,  (e.  g.  , 
the  reaction  A+B-»C*D,   in  addition  to  A*B,->  A+B, 
cannot  take  place)  it  has  previously  been  shown  that 
the  Kohn-Hulthen  variational  principle  provides  an 
upper  bound  on  the  scattering  length  if  no  composite 
bound  states  exist.    The  extension  of  this  result  to 
the  case  where  one  or  more  composite  bound  states 


do  exist  is  presented  here.    The  inclusion  of  tensor 
forces,  exchange  forces,  and  Coulomb  forces  is 
allowed.    Several  methods  are  given  for  obtaining 
a  rigorous  upper  bound  on  the  scattering  length, 
which  involve  the  addition  of  certain  positive  terms 
to  the  Kohn-Hulthen  variational  expression. 


Lawrence  Radiation  Lab.  ,  U.  of  California, 

Berkeley. 
NOTE  ON  THE  K-MESON  NUCLEON  INTER- 
ACTION, by  Robert  Karplus,  Leroy  Kerth,  and 
Thaddeus  Kycia.   Rept.   on  Contract  AF  49(638)327. 
[1959]  lip.   12  refs.  AFOSR-TN-59-677. 
Order  from  LC  miJ2.  40.  ph$3.  30  PB  145  577 


Maryland  U. ,  College  Park. 
HIGH  ORBITAL  S- STATE  CAPTURE  OF    71'' -MESONS 
BY  PROTONS,  by  T.  B.  Day,  G.  A.  Snow  and 
J.  Sucher.    Rept.  on  Contracts  AF  49(638)24  and 
AT(40- 1)2504.    Dec  59,  9p.    10  refs.    Riysics  Dept. 
Technical  rept.  no.   159;  AFOSR-TN-59-1295. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  643 


Maryland  U. ,  College  Park. 

lAI  =  1/2  -  RULE  AND  THE  WEAK  FOUR- 
FERMION  INTERACTION,  by  S.  Oneda,  J.  C.  Pati,  and 
B.  Sakita  (U.  (rf  vVisconsin).    Dec  59,   Up.    19  refs. 
Physics  Dept.  Technical  rept.  no.   160;  AFOSR-TN- 
60-12;  AD  230  873. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  511 


New  York  U.  Coll.  of  Engineering,  N.   Y. 
ELASTIC  SCATTERING  OF   ELECTRCNS  BY 
ATOMIC  HYDROGEN,  by  Benjamin  Bederson,  Jacob 
M.  Hammer,  and  Herbert  Malamud.  Technical  rept. 
no.  2  on  Electron  Scattering  Project,  Nonr-285(15). 
1  Jan  58,   85p.   45  refs.   AD- 154  792. 
Order  from  LC  miK  80.  ph$13.  80  PB  137  950 

An  atomic  beam  method  has  been  used  to  perform 
measurements  on  the  total  scattering  cross  sections 
of  electrons  by  atomic  hydrogen  for  electron  energies 
between  1.  5  and  14.  5  e.  v.  An  Hj  •*-  H2  beam  is  pro- 
duced by  an  RF  discharge  and  an  electron  beam  is 
produced  by  an  electrostatically  focused  gun.     The 
Hl-^  H2  beam  is  mechanically  chopped  (25  cps)  and 
is  made  to  cross  the  electron  beam  in  the  scattering 
region.    The  scattered  electrons  are  collected  by  a 
Faraday  chamber  and  the  observed  signal  recorded 
by  a  phase  sensitive  detection  system.   Absolute 
values  for  the  atomic  cross  sections  are  obtained  by 
normalizing  to  the  known  molecular  cross  sections. 


Uppsala  U.  (Sweden). 
Aj^H^  HYPERFRAGMENT  EMITTED  FROM  AN 
ANTIPROTON  CAPTURE  STAR,  by  A.  G.  Ekspong, 
A.  Frisk,  and  B.  E.  Ronne.    Technical  note  no.  4  on 
Contract  AF  61(0.52)13,  phase  D    [1959]  lOp.   12  refs. 
AFOSR-TN-59-842. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  676 
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The  observation  of  a  definite  case  ol  A.  hyperon 
emission  from  an  antiproton  annihilation  in  a  heavy 
nucleus  in  nuclear  emulsion  is  repwrted.    The  emul- 
sion stack  was  exposed  to  a  beam  of  740  MeV/c 
antiprotons  at  the  Bevatron.    The  A  hyperon  is 
emitted  bound  in  a  ^  H^  hyterfragment.    From  ob- 
servational data  we  calculate  a  7l  binding  energy  erf 
2.6^  1.0  Me V.    (Author) 


Weizmann  Inst,  of  Science  (Israel). 
MONTE- CARLO  CALCULATION  OF  MESON  PRO- 
DUCTION IN  NUCLEAR  RQACTlONSt    PART  I:   N-N 
COLLISIONS  AT  100  BEV  REGION,   by  Uri  Maor  and 
Gideon  Yekutieli.    TechnicaL  scientific  note  no.    1  on 
Contract  AF  61(052)58.    [1959]  13p.  7  refs.    AFCRC- 
TN-59-433. 
Order  from  LC  mi $2.  40.  phB3.  30  PB  145  689 

The  two  known  models  erf  nucleon-nucleus  reaction:  the 
nuclear  cascade  and  the  "tunnel"  models  are  good 
approximation  at  low  and  at  jextremely  high  energies 
respectively.    A  third  modelj  erf  nucleon-nucleus  reac- 
tion "the  cascade  erf  excited  hucleons"  is  proposed  for 
the  intermediate  energy  ran|e  25-250  Bev. 


Yale  U. ,   New  Haven,   Conn 
ELECTRIC  POLARIZABILITTY  OF  THE  NEUTRON, 
by  G.  Breit  and  M.   L.   Rustiii.    Rept.  on  Contract 
AF  18(600)771.    3  Dec  58,   23p.    7  refs.    AFOSR-TN- 
58-1063;  AD- 207  223. 
Order  from  LC  mi $2.  70,   phi4.  80  PB  138  352 


In  connection  with  a  proposec 
anisotropy  observed  in  the  s 
from  various  elements  at 
kev  the  order  o*  magnitude  oi 
bility  is  estimated  making  u 
production. 


explanation  of  the 
cjattering  of  neutrons 
es  of  a  few  hundred 
the  neutron  polar iza- 
crf  data  on  photopion 


energi 
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Instrumenfs  and  I 


istallations 


Army  Chemical  Warfare  Labs. 

Center.  Md.  [ 

DESCRIPTION  AND  OPERATION  OF  CHEMICAL 
CORPS  HELICOPTER- TO- GRIOUND  AERIAL  SUR- 
VEY INSTRUMENT,    by  Michjael  J.  Schumchyk, 
John  P.  Johnson,  and  John  R.  Lapic. 
8  refs.   CWL  Special  pub.   3-7; 


Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  272 


radiological  survey  m- 


A  helicopter- to-ground  aerial 
strument  and  its  operation  an;  described.   The 
instrument  consists  of  a  radiation  detector  mounted 
in  a  tripod  connected  by  a  foui- conductor  cable  to  an 
indicating  meter  through  a  powered  reel.    While  the 
helicopter  hovers  several  hundred  feet  in  the  air,  the 
radiation  detector  can  be  positioned  3  ft  above  the 
ground.    This  instrument  is  ei  pecially  suitable  for  an 
accurate  point  survey  of  radiation  fields  where  sur- 
vey by  ground  crews  is  impractical  either  because  erf 
excessive  dose  rates  in  the  area  or  because  of  inac- 
cessible terrain  features.  (Au:hor) 


Army  Chemical 


Sep  59,  27p. 
AD- 225  266. 
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Lamont  Geological  Observatory,   Palisades,  N    Y 
EXTENSION  OF   TECHNIQUE  FOR  NATURAL 
TRITIUM  MEASUREMENTS,  by  Wallace  S.  Broecker 
Final  rept.  on  Contract  AF  19(604)4076.    8  Dec  59 
26p.    AFCRC-TR-59-402. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  654 

An  attempt  has  been  made  to  define  the  sources  and 
time  variations  in  the  natural  background  of  large 
volume  proportional  counters  in  order  that  more 
sensitive  counters  might  be  constructed  for  the  tritium 
assay  of  natural  waters. 


Radioactivity 


Naval  Radiological  Defense  Lab. ,  San  Francisco. 
Calif. 

THEORY  OF  DECCNTAMINATION,  PART  I,  by 
C.   F.  Miller.   15  July  58,   128p.   13  refs.  Research 
and  development  technical  rept.  USNRDL-460. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  146  263 

The  available  concepts  of  contamination  by  and  de- 
contamination of  fallout  resulting  from  nuclear  deto- 
nations at  sea,  on  land,  and  over  harbors  are  re- 
viewed; and  theoretical  equations  descrfclng  the  im- 
portant chemical  interactions  with  surfaces  are  sum 
marized,  and  others  are  newly  developed.   The  theo- 
retical equations  are  fitted  to  and  conparcd  with 
applicable  experimental  data.  The  theory  can  be  used 
as  an  aid  in  planning  deccntamination  experiments  as 
well  as  in  interpreting  decontamination  data  from 
field  tests,   since  it  designates  the  important  varia- 
bles on  which  the  decontamination  results  depenl 
These  variables  include  (1)  the  initial  level  of  con- 
tamination, (2)  the  surface  contaminated,  (3)  the 
decontamination  method.  (4)  the  environmental  ma- 
terials at  the  point  of  detonation.  (5)  the  composition 
of  the  radioactive  sources  in  the  fallout,  and  (6)  the 
yield  and  constituents  of  the  bomb.  Practical  uses  of 
the  theory  is  illustrated  by  the  interpretation  of  data 
from  several  decontanunation  experiimnts.   The  in- 
tent of  the  reported  theory  is  to  establish  a  basis  for 
application  of  consistent  scientific  methods  in  experi- 
mental decoitamination  investigations  and  in  inter- 
pretation of  data  in  the  field.  The  state  of  available 
literature  on  the  subject  is  a  clear  indication  that 
guides  to  a  scientific  approach  are  needed.  (Author) 


Naval  Research  Lab. ,  Washington.   D.  C 
CALCULATION  OF  ABSORBED  DOSE,  by  C.  H.  Cheek 
and  V.  J.  Linnenbom.    24  Feb  60,  34p.   15  refs     NRL 
rept.   5448. 
Order  from  OTS  $1.  00  pb  161  259 

Equations  and  tabular  data  are  presented  for  calculat- 
ing the  absorbed  dose  in  rads  when  the  field  conditions 
of  exposure  to  radiation  are  known.    The  elements 
considered  here  are  those  most  commonly  found  in 
low-Z  organic  materials,  such  as  plastics,  elasto- 
mers, lubricants,  and  insulating  materials.    The  types 
of  radiation  considered  are  gamma  radiation,  fast 
monoergic  electron  beams,  and  neutrons  having  a 
spectrum  of  energies.    Examples  are  included  to 
illustrate  application  of  the  formulas.    (Author) 


Technical  OperationB.  Inc.   [Arlington,  Mass.] 
SCATTERING  OF  GAMMA  RAYS  NEAR  AN  INTER- 
FACE, by  Eric  T.  Clarke  and  Paul  L   Richards. 
Rept.  on  Contract  AF  29(601)178.  July  57,  58p. 
4  refs.  TOI  57-16;  AFSWC-TR-57-3;  AD-96  304. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  146  128 

Scintillation  counter  measurements  of  gamma  ray 
flux  from  sources  of  Na-24.  Co-60.  and  Au-198  im- 
mersed in  water  are  reported.  Data  are  presented 
shoving  variation  in  flux  with  depth  of  source  and  of 
detector  for  separation  distances  up  to  20  mean  free 
paths  in  water.  It  is  shown  that  near  the  surface  the 
predominant  source  of  gamma  rays  is  air  scatter, 
particularly  at  large  separation  distances.  (Author) 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsville,  Ra. 
THE  USE  OF  COl.ORED  FILTER  GOGGLES  FOR 
PROTECTION  AGAINST  FLASH  BLINDNESS,  by 
John  Lott  Brown.    22  Oct  59.   32p.  6  refs.    NAIX:-MA- 
5917;  BuMed  Proj.  MR005.  13-6002.  1,   R-19;  BuAer 
Proj.  TEDADCAE-5210. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  128 

The  times  required  for  the  resolution  of  parallel  line 
grating  test  patterns  displayed  at  various  luminance 
levels  ijtp  to  10*  foot-lamberts  were  determined  fol- 
lowing exposure  to  an  intense  adapting  flash  (12,  500, 
50,000,  or  100.000  foot  lamberts)  of  one  second 
duration.    Two  gratings  were  used  which  lequired 
visual  acuities  of  0.  13  and  0.  33.    The  effect  erf  view- 
ing the  adapting  flash  alpne  or  both  the  adapting  flash 
and  the  test  flash  through  selective  colored  filters  on 
the  resolution  was  also  detenrdned.    The  resolution 
time  was  found  to  vary  directly  with  the  luminance 
level  of  the  adapting  flash  and  inversely  with  the 
luminance  level  of  the  display  test  pattern  and 
dominant  wavelength  of  the  selective  color  filters. 
Under  all  conditions  of  adapting  and  testing  used,  the 
resolKion  time  appeared  to  approach  an  asymptote  of 
about  1/2  second-    (Author) 


Psychometric  Lab. ,  U.  of  North  Carolina, 
Oiapel  Hill. 

DEVELOPMENT  OF  SUITABLE  RATING  SCALES 
nS^.iS^^'^^^  ™E  SUBJECTIVE  REACTIONS 
OF  TROOPS  USING  QM  ITEMS  UNDER  ACTUAL 
PIELD  TEST  CONDITIONS,  by  Lyle  V.  Jones  and 
nJ?^.^  Jeffrey.    Rept.  on  Contract  DA  19-129- 

ri    ?  ■    ^^'5''   "^-    *'^^^'    Technical  rept. 
R-5;  FEA  MRS-5902. 

Order  from  LC  mi$5.  7a  ph$16.  80  PB  145  112 

/n^i!!f^**^  ^  *^*  investigation  was  to  determine: 
u;  loe  minimum  number  of  characteristics 
sn^i*^/"  *^  ^""  investigation  of  the  items 
teri  ^^  reUtive  importance  of  these  charac- 

enstics  in  the  determination  of  overaU  acceptability 
oy  the  soldier  user.  -This  research  has  undertaken 


to  define  6  eir  7  dimensions  that  provide  most  of  the 
information  normally  found  in  18  dimensions.    A  fur- 
ther result  has  been  to  show  that  by  proper  selection, 
only  4  dimensions  may  be  necessary  for  the 
prediction  erf  trcx)p  acceptability.    (Author) 


PHYSICS 


Applied  Physics  Lab.  ,  Johns  Hopkins  U.  ,  Silver 

Spring,  Md. 
TECHNICAL  PAPERS  FROM  THE   QUARTERLY 
REVIEW  OF  BUMBLEBEE  ACTIVITIES,  JANUARY- 
DECEMBER  1958.  Rept.  on  Contract  NOrd-7386. 
[1958]  67p.   30  refs.  Bumblebee  rept.   no.  283; 
AD- 226  974. 
Order  from  LC  mi $3.  90,  ph$10.  80  PB  145  307 

Contents: 

Mechanism  of  propane- air  reaction  based  cxi  analy- 
sis of  flame  front  profiles 

Skin  friction  measurements  during  ascending  Viking 
flight 

Ceramic  rod  antennas 

Analysis  of  a  transistor  c^erational  amplifier 

Design  and  performance  criteria  of  the  acceleration 
switching  hydraulic  servo 

Structure  of  hydrex:arbon  (C2)-oxygen  flames 

Molecular  diffusion  studies  in  gases  at  high 
ten^erctures 

Frequency  analysis  of  a  control  loop  containing  a 
bistable  element 

A  transistorized  voltage- controlled  FM  subcarrier 
cjscillator 

Evaluation  study  ol  a  transistor  operational  amplifier 

Accuracy  of  zero-counters  and  their  use  in  high- 
precision  doppler  measuring  devices 

A  compiler  for  network  analysis 


Duke  U. ,   Durham,   N.  C. 
MIXED  BOUNDARY  VALUE  PROBLEMS -IN  MATHE- 
MATICAL PHYSICS,    by  I.  N.  Sneddon  and  F.  J. 
Lockett.    Rept.  on  Contract  AF  18(600)1341. 
4  Jan  60,   178p.  70  refs.    AFOSR-TN-60-5L 
Order  from  LC  mi$8.  10,  ph$27.  30  PB  145  476 

The  e)ccurrence  of  mixed  boundary  value  problems  in 
mathematical  physics;  The  problem  erf  the  electrified 
disk;  Dual  integral  equations  and  dual  series;  and 
Electrostatic  problems. 


Electronic  Systems  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
THEORETICAL  AND  EXPERIMENTAL  RESEARCH 
IN  THERMOELECTRICITY.    Scientific  rept.  no.  1  on 
Contract  AF  19(604)4153,  continuation  of  AF 
33(616)3984,  and  on  Contract  Nonr- 1841(51). 
31  Dec  59,   163p.   31  refs.    AFCRC-TN-60-125. 
Order  from  OTS  $3.  00  PB  161  468 

Techniques  and  equipment  for  growing  single  crystals 
of  Bi2Te3.    Preparation  erf  HgTe-CdTe  alloys  with  a 
general  discussion  of  measurements  on  this  material. 

J 
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Measuring  equipment  which  has  been  developed  to 
measure  those  parameters  w^ch  characterize 
thermoelectric  material.    Investigation  of  both  the 
dependence  of  thermoelectria  parameters  on  detailed 
microscopic  processes  and  tje  actual  behavior  d 
thermoelectric  devices.    Theoretical  analyses  of 
devices  and  materials. 


Maryland  U.  ,   College  Park. 
PROPERTIES  OF  THE  SUPERCONDUCTING  CUR- 
RENT WHICH  FOLLOW  FR(1)M  CAUSALITY,  by 


Contract  Nonr- 1797(00). 
Dept.  Technical 


30 


PB  145  443 


Richard  A.  Ferrell.    Rept.  on 
Jan  59,   19p.  23  refs.    Physics 
rept.  no.   129 
Order  from  LC  mi $2.  40,  ph$B 


Acoustics 


Harris  Transducer  Corp.,    Voodbury,  Conn. 
THE  THEORY  OF  ACOUSTIC  REFLECTORS  FOR 
SONAR  APPLICATIONS.    REF|oRT  2.    THE  VARIA- 
BLE POSITION  RESONATOR,  by  H.  K.  Farr  and 
R.  L.  Townsend.    Rept.  on  Contract  Nonr- 2720(00). 
13  Feb  59.   20p.    HTC-73-R2. 
Order  from  LC  mi$2.  40,  phVJ3.  30  PB  145  248 


program  for  the  study 
ection  or  scattering  erf 
rhe  object  of  the  general 


This  report  is  the  second  in  a 

of  passive  devices  for  the  ref 

sound  energy  in  deep  water 

program  is  to  develop  altem^ives  to  the  conventional 

low  density  baffle  materials  (pork,   "cell-tite",  etc. ) 

which  fail  at  high  hydrostatic 

this  project  discussed  one  dei^ice,  an  end  loaded 

hollow  cylinder,   which  was  sijudied  as  a  possible  re 

flector  of  this  kind.    The  present  report  is  a  study  at 

another  device,  the  passive  viiriable  position  (V.  P.  ) 

resonator.    This  consists  of  aj 

surrounding  an  internal  mass 

by  a  spring  which  permits  relative  motion  between 

the  two. 


sealed  external  shell 
and  coupled  to  this  mass 


Research  Lab.  dt  Electronic^s,  Mass.    Inst.  (A 

Tech. ,  Cambridge. 
CHARACTERIZATION  OF  PHOBABILITY  DISTRI- 
BUTIONS FOR  EXCESS  PHYSICAL  NOISES,  by 
Jack  Hilibrand.    Rept.  on  ConCraa  DA  36-039- sc- 
64637.    7  Sep  56,  54p.    30  ref;;.    Technical  rept.  276; 
AD- 149  545. 
Order  from  LC  mi $3.  60,  ph$<L30  PB  145  526 

Theoretical  and  experimental  techniques  are  de- 
scribed for  characterizing  tha  probability  distribu- 
tions d  certain  excess  physical  noises  by  tfieir 
moments.    Theoretical  methods  are  presented  for 
applying  this  "moments  technique"  in  the  time  domain 
to  random-pulse  noise,  and  in  the  frequency  domain 
to  any  random  functions  for  wfcich  the  moments  exist. 
Ihe  frequency-domain  technic|ue  is  used  for  a  theo- 
retical study  of  the  approach  oo  a  gaussian  distribu- 
tion of  random -pulse  noise  that  is  subjected  to  severe 
band-limiting.    In  contrast,  thie  departure  from  a 


gaussian  distribution  of  random-pulse  noise  that  is 
band-limited  by  RC  cutcffs  at  low  and  high  frequencies 
is  examined  by  using  the  time-domain  technique.    It 
is  found  that  the  approach  oL  noise  distributions  to 
gaussian  is  governed  by  the  "memory"  of  the  filter 
systan  rather  than  simply  by  its  bandwidth.    (Author) 


Electricify  and  Magnetism 


Antenna  Lab.  ,  Calif.   Inst,  of  Tech.  ,  Pasadena. 
CURRENT  ON  AN  INFINITELY  LONG  CYLINDRI- 
CAL ANTENNA,  by  Hans  H.  Kuehl.  Technical  rept 
na  23  on  Contract  AF  18(600)1113.  Oct  59,   Up. 
3  refs.   AFOSR-TN-59-1168. 
Order  from  LC  mi^.  40,  ph^  30  PB  145  316 

The  infinitely  long  circular  cylindrical  antenna  driven 
at  some  cross  section  by  a  localized  electromotive 
force,  V,  circumscribing  the  cylinder  in  a  peripheral 
band  is  considered.    The  asymptotic  expression  for 
the  current  at  large  distances  from  the  driving  e.  m.  f. 
is  derived  using  the  saddle  point  method.    It  is  shown 
that  the  amplitude  of  this  current  is  proportional  to 
the  reciprocal  of  the  logarithm  of  axial  distance  from 
the  driving  e.  m.  f.  (Author) 


Antenna  Lab.  ,  Calif.   Inst,  of  Tech.  ,  Pasadena. 
A  NOTE  ON  CURRENTS  ON  A  QUADRATIC  SUR- 
FACE, by  George  G.  WeiU.  Technical  rept.  na  21 
on  Contract  AF  18(600)1113.  Sep  59,  9p.  2  refs. 
AFOSR-TN-59-1102. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  319 

Although  no  explicit  general  solution  is  known  for  the 
vector  integral  equation  satisfied  by  the  current  den- 
sity vector  on  a  conducting  surface,   it  is  shown  in  the 
following  report  that  the  vector  equation  can  be 
"scalarized"  in  the  case  al  a  quadratic  conducting 
surface.  (Author) 


Electro- Mechanics  Co.  ,  Austin,  Tex. 
VARIABLE-mu  MAGNETCflvlETER .   Final  repc  en 
Contract  AF  19(604)1742.  5  Jan  59,  28p.  AFCRC- 
TR-59-208;  AD-210  483. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  145  570 

This  project  includes  the  investigation  of  the  feasi- 
bility of  a  variable-p  magnetic  variometer  aixl  the 
constriction  of  workable  instruments  that  might  be 
used  to  measure  and  record  the  fluctuations  d  mag- 
netic fields.    The  basic  principle  Involved  is  to  uti- 
lize the  variation  in  the  permeability  of  a  core  that 
occurs  when  the  core  is  placed  in  a  fluctuating  mag- 
netic field  such  as  the  earth's  field.    The  effect  of 
this  variation  in  the  permeability  is  a  change  in  the 
indixrtance  of  a  coU  that  is  wound  on  the  magnetic 
core.    The  core  and  coil  form  a  variable  inductance, 
the  values  of  which  determine  the  frequency  of  the 
oscillating  circuit  of  which  the  inductance  is  a  part. 
A  frequency  counter  may  be  used  to  read  the  fre- 
quency of  the  oscillating  circuit.    Consequently,  the 
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variations  In  a  magnetic  field  may  be  registered 
widi  a  frequency  counter;  or  the  variations  in  fre- 
quency, as  indicated  by  the  counter,  may  be  shown 
^phically  with  the  addition  of  a  pen  recorder. 


Franklin  Inst.  Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
MAGNETIC  PROPERTIES  OF   SOME  FERRITE 
MICROPOWDERS,  by  A.  E.  Berkowitz  and  W.  J. 
Schuele.    Rept.  on  Solid  State  Research  and  Properties 
of  Matter,  Contract  AF  33(616)5041.    Nov  59,   15p. 
2  refs.    WADC  Technical  rept.   59-709. 
Order  from  OTS  $0.  50  PB  161  533 

Micropowders  of  stoichiometric  copper,  nickel,  and 
cobalt  ferrites  were  prepared  by  low  temperature 
(<800^)  treatment  d  the  coprecipitated  metal  oxa- 
lates.   The  magnetic  properties  of  each  ferrite  were 
determined  as  functions  of  particle  or  crystallite  size 
In  the  range  from  70  to  >2000  A.    Particle  sizes  were 
determined  fr<»n  x-ray  line  broadening  and  from  elec- 
tron micrographs.    The  micropowders  exhibited 
superparamagnetic,   single  domain,  or  multi -domain 
behavior  depending  on  the  particle  size.    The  critical 
size  for  single  domain  behavior,  depending  on 
composition,  was  between  300  and  700  A.    In  this  size 
range,  high  coercive  force  and  remanence  were  ob- 
served in  spite  of  appreciable  sintering  of  the  parti- 
cles in  some  cases.    The  remanence  values  and  the 
magnitude  and  temperature  dependence  of  the  coercive 
force  indicated  that  magnetocrystalline  anisotropy 
determined  the  properties  of  the  single  domain  parti- 
cles.   The  magnetic  properties  of  the  very  small 
particle  size  samples  showed  the  large  temperature 
dependence  characteristic  of  superparamagnetlsm. 
(Author) 


Miami  U. ,  Coral  Gables,  Fla. 
ON  THE  HIGH- TEMPERATURE  EXPANSIONS  OF 
THE  SUSCEPTIBIUTY  OF  A  HEISENBERG  FERRO- 
MAGNET,  by  Harry  Brown.  RepL  on  Contract 
AF  49(638)630.   1  Oct  59,   19p.  9  refs.   AFOSR-TR- 
59-154,  AD- 231  828. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  663 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
MODAL  ANALYSIS  AND  SYNTHESIS  OF  ELECTRO- 
MAGNETIC FIELDS.    CHAPTER  IV.    ASYMPTOTIC 
EVALUATION  OF  INTEGRALS,  by  L.  B.  Felsen 
and  N.  Marcuvitz.    Rept.  or  Contract  AF  19(604)2031. 
21  Oct  59,  80p.    13  refs.    Rept.   R-776-59;  PIB-705; 
AFCRC-TN-59-991. 

Order  from  LC  mi$4.  50,   ph$12.  30  PB  145  768 

Contents: 

General  considerations 
Saddle  points  and  the  paths  of  constant  level  and 

constant  phase 
Asymptotic  expansions  of  certain  classes  of  integrals 
Examples 
Appendix  A:  Asymptotic  expansion  of 

UA)   =      /p      G(s)   e-^^'>  ds 

Appendix  B:  Higher  order  derivatives  of  G(s)  =  f(z)  ^ 

Appendix  C:  Asymptotic  expansion  of  the  Airy  Functions 


Northwestern  U. ,  Evanston,  111. 
OPTICAL  ABSORPTION,  PHOTOCONDUCTIVITY. 
ELECTRICAL  CONDUCTIVITY,   AND  HALL 
EFFECT  IN  GERMANIUM  MONOSULFIDE,  by  Carl 
R.  Betz.  Doctoral  thesis.  Rept.  on  Contract  NObsr- 
72520.   Apr  58,  97p.   33  refs.   AD-211  260. 
Order  from  LC  mi$5.  40,  ph$16.  80  PB  145  818 

GeS  crystals  grown  from  the  vapor  phase  are  opti- 
cally measured.    The  geometry  of  these  crystals  is 
ideally  suited  for  optical  measurements.    Measure- 
ment of  the  epical  absortion  spectrum  was  made 
over  a  wide  range  of  temperature  ai^d  to  very  large 
values  of  the  absorption  constant.   Measurements  of 
photoconductivity  are  also  reported  for  several  tem- 
peratures.   For  conductivity  measurements  at  high 
temperatures,  samples  were  sealed  into  a  bulb  con- 
structed of  35- mm  Pyrex  tubing.    Electrical  connec- 
tions entered  through  a  4- wire  tungsten  press.    A 
chromel-alumel  thermocouple  was  also  sealed  into 
the  bulb,  which  was  then  sealed  on  to  a  vacuum  sys- 
tem-   At  low  temperatures,  the  electrical  conduc- 
tivity changed  very  little  from  the  room  ten:^)erature 
value.   The  electrical  conductivity  ranges  from  0. 14 
to  0. 04  ohm- 1  cm"  1.    The  pr<*lems  that  were  en- 
countered with  crystal  contacts,  and  with  electrical 
measurements  in  general,  made  the  possibility  of  a 
satisfactory  Hall  measurement  seem  unlikely  for 
some  time.    Thickness  of  the  crystals  was  measured 
by  transmission  interference  fringes  in  the  region  of 
high  transmission,  whenever  a  sufficient  number  of 
sharp  maxima  could  be  obtained  to  establish  the 
thickness  with  reasonable  accuracy.  A  derivation  of 
the  expressions  for  the  absorption  constant  in  the 
cases  of  direct  and  indirect  transitions  is  included  in 
Appendix  A.    Some  measurements  of  the  decay  of  the 
photo- current  with  time  are  reported  in  Appendix  B. 


Syracuse  U.  Research  Inst. ,  N.  Y. 
FERROMAGNETIC  RESONANCE  IN  MAGNETITE 
BELOW  TRANSITION  TEMPERATURE,  by 
Gerog  Herz,  R.  A.  Johnson  and  D.  W.  Healy,  Jr. 
Final  rept.  on  Contract  AF  49(638)77.    June  58,  41p. 
14  refs.    SURI  rept.  no.   EE472-587F;  AFOSR-TR-58- 
118;  AD- 201  883. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  137  552 

The  conditions  for  electronic  resonance  in  an 
orthorhombic  magnetic  crystal  are  examined  and  the 
relationship  between  -^  and  H  required  for  resonance 
is  predicted.    The  effect  of  pressure  and  a  biasing 
magnetic  field  on  the  selection  of  the  easy  axis  of 
magnetization  are  also  examined  as  well  as  the  role 
which  magnetic  dipolar  forces  may  play  in  the 
Observed  anisotropy. 


Technische  Hochschule,  Aachen  (Germany). 
MEASUREMENTS  OF  THE  DIFFUSION  OF  ELEC- 
TRCNS  OUT  OF  STRCNG  SHOCK  WAVES,  by 
H.  Groenig.  Final  rept.  on  Contract  AF  61(51 4)1046. 
June  59,  50p.  24  refs.  AFOSR-TR-59-160. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  680 

The  diffusion  processes  which  occur  with  the  transi- 
tion of  strong  shock  waves  in  gases  have  been  investi- 
gated by  n>eans  of  a  gas  discharge  probe  developed 
for  these  purposes.    The  experiments  have  been  per- 
formed in  argon  of  different  degrees  of  impurities. 
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No  difference  with  the  iarious  degrees  of  impurities 
can  be  observed.   The  Mach  numbers  have  been  re- 
Btricted  to  the  range  of  5  to  10,  where  -Jie  experi- 
ments are  most  interesting  due  to  the  relatively  smaU 
degree  of  ionizaticm. 


Union  Thermoelectric!  Corp. ,   Forest  Park,   111. 
HIGH  FREQUENCY  FIpTH  HARMONIC  UNITS,  by 
G.  S.  Mero,  R,  D.  Coijtright  and  others.    Final  rept. 
for  25  June  52-24  Dec  55  on  Development  and 
Operation  of  an  Experii|iemal  Manufacturing  Facility 
for  Quartz  Crystal  Unitb,   Contract  DA  49-025-sc- 
118.    [1955]  327p.    AD-JOO  223. 
Order  from  LC  mijli.  lO,  ph$50. 10  PB  137  789 

Development  ci  mass  production  techniques  together 
with  drawings,  specificiuion,  etc.  for  the  manufac- 
ture of  "CR-54/U"  quartz  crystal  units  on  60.  75  mc, 
75.  45  mc,   83.  542  mc,   VO  mc,  and  100  mc.    Invest! - 
gaticm  of  Lapmaster  and  Grinder  as  mass  production 
tools.    Development  and  design  erf  an  experimental, 
semi-aatomatic  e\acuating  and  induction  sealing 
machine.    Engineering  (Resign  for  a  semi-automatic 
sputtering  machine.     Dtsign  erf  a  semi-automatic 
X-ray  blank-sorting  machine. 


Electronics 


Antenna  Lab.,  Calif.  Iiist.  of  Tech.,  Pasadena. 
RADIATION  PATTERNS  OF  THE  NOISE  EMISSION 
FROM  A  GASEOUS  DISCHARGE ,  by  Nick  George . 
Technical  rept.  no.  22  ofi  Contract  AF  18(600)1113. 
Oct  59,  31p.  15  refs.  AHOSR-TN-59'1101;  AD- 229974 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  320 

Theoretical  and  experimental  radiation  patterns  are 
given  in  spectral  form  fok-  the  thermal  radiation  from 
a  cylindrical  discharge  cblumn  which  is  adjacent  to  a 
long  thin  slot  in  a  metallic  plane.  A  spatial  distri- 
bution is  predicted  which! exhibits  interference  minima 
and  maxima  when  the  length  of  the  slot  and  the  wave- 
length of  the  emission  art  the  same  order  of  magni- 
tude.  The  analysis  is  ba$ed  on  Maxwell's  equations 
and  the  Leontovich-Rytovi  distributed- source  general! 
zation  of  Nyquist's  noise  jformula.   Fraunhofer  pattern 
measurements  are  presetted  in  which  an  argon 
source  is  used  to  excite  slots  of  7.3Trand  9.5  7T 
radians  in  length.  Data  are  also  presented  to  show 
the  effects  of  variations  i^  the  pressure  and  the  d-c 
current  of  the  discharge. 


Electrical  Engineering  Research  Lab. ,  U.  of 

lUinois,  Urbana. 
TWO  THEOREMS  IN  MULtI -WEIGHTED  SUMS, 
AND  THEIR  APPU CATION  IN  THE  STAHUTY 
ANALVaS  OF  ACTIVE  LINEAR  SYSTEMS,  by  Basil 


R .  Myers .  Technical  note 
49(638)63.  5  Nov  59,  21p. 
1096;  AD-231  383. 
Order  from  LC  mi$2.70. 


ph$4.80 


The  first  theorem  in  this 
lection  of  all  normalized, 


no.  10  on  Contract  AF 
6  refs.  AFOSR-TN-59- 


PB  145  558 


wper  shows  that  the  col- 
noraiegatively  multiweighted 


sums  of  a  finite  set  of  vectors  belonging  to  an  arbi- 
trary finite-dimensional  vector  space  is  contained  in 
the  convex  hull  of  the  vertex  vectors  of  the  normal- 
ized weights.  The  second  theorem  states  a  sufficient 
condition  under  which  the  collection  is  complete,  i.e 
such  that  there  is  no  point  in  the  convex  hull  which  ii 
not  a  point  of  the  sum.  Two  corollaries  of  this  theo- 
rem identify  particular  types  of  sum  for  which  the 
collection  is  complete.  Application  of  the  theorems 
in  the  stability  analysis  of  active  linear  systems  with 
multi -parameter  variance  leads  to  a  useful  graphic*] 
method  which  might  be  described  as  a  generalization 
of  Nyquist's  criterion  for  stability.  (Author) 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
DETERMINATION  OF  SOURCE  OF  RADIATION  OF 
CIRCULAR  WAVEGUIDE  AND  REFLECTING  DISK, 
by  Thomas  W.  Doeppner.    Rept.  on  Contract  N7onr- 
29529.    21  Apr  59.   33p.   5  refs.    Rept.   no.   86;  lER 
Series  no.   60,   Issue  no.   235. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  145  694 

A  study  was  made  of  the  radiation  from  the  open  end 
of  a  circular  waveguide,  in  front  of  which  a  circular 
reflecting  disk  was  placed.    This  system  was  found  to 
have  an  apparent  circular  ring  source,  the  ring  being 
parallel  to  the  disk,  concentric  with  the  waveguide, 
and  at  greater  distance  from  the  waveguide  aperture 
than  the  disk. 


Institute  of  Mathematical  Sciences,  New  York  U., 

N.  Y. 
MAXIMAL  GAINS  OF  ANTENNAS,  by  Nathan 
Newman  and  Wilhelm  Magnus.    Rept.   an  Contract 
AF  19(604)5238.    Sep  59,   48p.    2  refs.    Research  rept 
no.   EM- 142;  AFCRC-TN-59-779. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  145  291 

The  gain  of  an  antenna  is  defined  as  the  ratio  of  the 
radiated  energy  g  to  the  heat  loss  V.    For  a  linear, 
finite  antenna  of  length  21,   this  gain  can  be  shown  to 
have  a  least  upper  bound  B  for  all  possible  current 
distributions  and  for  all^.    We  determine  B  explic- 
itly.   For  a  fixed  small  value  of  ^ ,  the  maxiinal 
gain  is  computed  up  to  an  error  term  of  order  .^3, 
If  the  gain  of  an  antenna  is  defined  as  the  ratio  of 
the  energy  ^    radiated  into  a  half- space,  to  the 
total  heat  lossW' ,  similar  but  less  complete  results 
can  be  derived.    Finally,  it  is  shown  that  the  problem 
of  maximizing    CV S  does  not  have  a  soluticm. 
There  exists  no  realizable  current  distribution  on 
the  antenna  which  maximizes  this  quotient.    (Author) 


Microwave  Lab.  ,   Stanford  U. ,   Calif. 
NONLINEAR  EFFECTS  IN  ELECTRON  PLASMAS, 
by  P.   A.   Sturrock.    Scientific  rept.   no.   4  on  Contract 
AF  19(604)5226.    Oct  59,   18p.   12  refs.    M.  L.  rept. 
no.   654;  AFCRC-TN-59-956. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  688 

The  effect  of  nonlinear  terms  in  the  dynamical  equa- 
tions governing  wave  propagation  in  plasmas  may  be 
analyzed  by  a  perturbation  procedure  which  is  accept- 
able fof  amplitudes  which  are  not  too  large.    Two 
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theorems  concerning  wave  interaction  are  proved.  The 
first  relates  energy-transfer  between  a  group  of  inter- 
acting waves  to  the  frequency  of  these  waves.    These 
"action-transfer  relations"  lead  to  the  Manley-Rowe 
relations  for  steady- state  or  quasi -steady- state  con- 
figurations.   The  second  theorem  relates  the  frequency- 
displacements  of  a  group  of  interacting  waves  to  the 
energies  of  these  waves.    The  properties  of  electron 
plasmas  undergoing  longitudinal  oscillations  are  re- 
examined in  the  light  of  the  preceding  theorems.    The 
interaction  between  longitudinal  (electrostatic)  and 
transverse  (electromagnetic)  waves  in  plasmas  is 
considered. 


Minnesota  U. ,  Minneapolis. 
STUDY  OF  ELECTRICAL  AND  PHYSICAL   CHAR- 
ACTERISTICS OF  SECONDARY  EMITTING  SUR- 
FACES, by  W.  G.  Siepherd.    Rept.  on  Research  an 
Particle  Physics  of  Electronic  Components,  Contract 
AF  33(616)3325.    Dec  59,  65p.    18  refs.    WADC 
Technical  rept.  59-473. 
Order  from  OTS  $1.  75  PB  161  491 

A  study  of  the  oxidation  schedule  for  silver -magne- 
sium alloy  is  described,  and  a  revised  schedule  is 
presented  for  the  preparation  of  MgO  films  with 
optimum  seccKidary  yield.    A  broad  investigation  of 
the  influence  c0  adsorbed  cesium  on  the  secondary 
emission  properties  of  MgO  films  is  reviewed.    (See 
also  PB  140  869) 


National  Research  Labs.  ,  Ottawa  (Canada). 
DIRECT  MEASUREMENT  OF  POWER   SPECTRA  BY 
AN  ANALOG  COMPUTER,  by  T.  H.  Wonnacott. 
Sep  59,  46p.  5  refs.   Mechanical  engineering  rept. 
MK-5;  AD- 230  392. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  145  536 

The  power  spectral  density  (spectrum)  of  a  continu- 
ous random  process  is  estimated  in  the  most  natural 
way:  the  record  is  passed  through  a  filter  selecting 
frequencies  close  to  Iq,  then  squared,  and  the  re- 
sulting "power"  is  averaged  to  give  an  estimate  of 
the  spectrum  at  fo-    The  random  nature  of  the  record 
implies  that  this  spectrum  estimator  is  also  a  ran- 
dom variable,  and  its  variation  is  investigated-  The 
analysis  often  ftarallels  that  of  the  digital  analysis  of 
a  discrete  time  series.  As  an  example  the  spectrum 
of  band- limited  white  Gaussian  noise  is  measured. 
(Author) 


Oxford  U.  (Gt.   BrIt.  ) 
THE  RADIATION  RESISTANCE  OF  AN  ELEMEN- 
TARY DIPOLE  IN  ANISOTROPIC  PLASMAS,  by 
Herwig  Kogelnik.    Technical  note  no.   3  on  Contract 
AF  61(514)1183.    [1960]  14p.    13  refs.    AFOSR-TN- 
60-49. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  669 

A  theoretical  study  is  made  of  the  radiation  resistance 
of  and  the  power  radiated  by  an  elementary  dipole  and 
"short"  antennas  placed  in  anisotropic  dielectric 
media  such  as  an  icMiized  gas  in  a  magnetic  field. 


Philips  Labs.,   Irvington-on-Hudson,   N.   Y. 
RESEARCH  ON  NOISE  IN  HIGH  POWERED 
KLYSTRONS,  by  William  R.  Atkinson.    Final  rept. 
on  Contract  AF  18(603)33,   Supp.   1  (57-345). 
31  May  58,  42p.    19  refs.    Technical  rept.  no.   129; 
AFOSR-TR-58-90;  AD-162  122. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  137  551 

Several  techniques  were  used  to  measure  the 
spectral  dependence  of  the  mean  square  frequency 
deviations  of  two-cavity  klystron  oscillators  having 
an  integrated  rms  frequency  deviation  of  a  few 
hundred  cycles  per  second  over  the  entire  audio 
frequency  range.    Comparison  of  the  measurements 
with  existing  theories  of  electronic  noise  indicated 
that  mechanisms  that  were  not  purely  electronic  in 
nature  were  present  in  all  the  klystrons  tested.    (See 
also  PB  128  816) 


Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech., 

Cambridge. 
ELECTRON- STIMULATED  ION  OSCILLATIONS,  by 
Paul  Chomey.    Rept.  on  Contract  DA  36 - 039 -sc- 64637 
26  May  58,  84p.   11  refs.    Technical  rept.  277; 
AD- 200  516. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  266 

Certain  ion  oscillations  that  are  sometimes  excited  in 
microwave  tubes  were  investigated  on  a  theoretical 
basis.    A  study  of  some  general  properties  of  propa- 
gation in  plasma- loaded  waveguides  was  made;  the 
plasma  consisted  of  both  stationary  ions  and  an  elec- 
tron beam.    The  effect  of  an  axial  magnetic  field  was 
included  in  the  analysis.    Specifically,   the  propagation 
in  waveguides  that  were  loaded  merely  with  a  station- 
ary ion  plasma  was  studied.    It  was  found  that  these 
waveguides  are  propagating  structures  at  frequencies 
that  are  very  low,  as  comjaared  with  the  empty  wave- 
guide cutoff  frequency.    A  short-circuited  section  of 
an  ion-loaded  waveguide,   which  was  considered  as  a 
resonant  cavity,   was  found  to  have  resonant  trequen- 
cies  of  the  order  of  the  ion  plasma  frequency  and  ion 
cyclotron  frequency  (a  few  megacycles  per  second  for 
positive  gas  ions  such  as  hydrogen).    The  energy 
transfer  from  a  beam  traversing  an  oscillating  ion- 
loaded  cavity  to  the  fields  of  the  cavity  was  calculated, 
and  a  criterion  for  oscillation  was  established. 
(Author) 


Research  Lab.  of  Electronics,  Mass.  Inst,  of 

Tech . ,  Cambridge . 
IMPEDANCE  AND  POWER  TRANSFORMATION   BY 
THE  ISOMETRIC  QRCLE  METHOD  AND  NON- 
EUCUDEAN  HYPERBOLIC  GEOMETRY,  byE.  Folke 
Bohnder.  Rept.  on  Contract  DA  36-039- sc- 64637. 
14  June  57,  lOOp.  110  refs.  Technical  rept.  312; 
AD- 208  704. 
Order  from  LC  mi$5.40,  f*$15.30  PB  145  778 

The  means  of  solving  microwave  problems  by  modem 
geometry  is  investigated.  The  isometric  circle 
method,  an  elementary  inversion  method  for  the 
linear  fractional  transformation,  and  models  of  non- 
Euclidean  hyperbolic  geometry  are  used.  The  isomet- 
ric circle  method  is  applied  to  numerous  examples  of 
impedance  and  reflection -coefficient  transformations 
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through  bilareral  2- port  networks .  The  method  is 
transferred  to,  and  genertlized  in,  the  Cayley-KJein 
model  of  2-dimensional  hyperbolic  sfjace  for  imped- 
apce  transformations  through  lossless  2- port  net- 
works .   A  similar  transfer  and  generalization  is  per- 
formed in  the  Cayley-Kleiki  model  of  3-dlmensional 
hyperbolic  space  for  impeidance  transformations 
through  lossy  2- port  networks  , 


Stanford  Research  Inst.  ;  Menlo  Park,  Calif. 
RAY- TRACING  AND  DIFFRACTION  IN  A  MEDIUM 
WITH  VARIABLE  PERMT^TIVITY  AND  ATTENUA- 
TION, by  James  A.  Cochrftn.   Rept.   on  Contract 
AF  19(604)3458.  Oct  58,  34p.  65  refs.  Technical 
rept.  65;  AFCRC-TN-58-^5;  AD- 160  864. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  137  791 

An  asymptotic  developmer^t  d  the  electromagnetic 
field  in  a  region  with  diel^tric  constant  of  the  form 
(1  "♦•  ICr'l),  when  there  is  k  source  at  an  infinitely 
remote  point,  has  been  obtained  previous  to  this  re- 
port.   In  the  investigation  f eponed  here,  field  ex- 
pressions have  been  obtained  for  propagation  in  this 
medium,  neglecting  diffraction  effects.    A  compari- 
son between  field  values  for  the  two  methods  has  been 
made  for  a  given  nunveric4l  example  that  permits  an 
assessment  at  the  importance  of  diffraction  in  such 
problems.    Parameters  foi^  the  medium  of  the  numeri 
cal  example  were  selected  to  stimulate  an  ionized  gas 
cloud.    Brief  attention  is  also  given  to  the  effect  of 
deviaticMi  from  unity  of  thel  effective  dielectric  con- 
stant in  lossy  obstacles,  i<i  an  attempt  to  evaluate 
the  accuracy  of  present  e5rt>erimental  techniques  of 
model  measurement.  (Autnor) 


Tennessee  U.   Engineerirg  Experiment  Station, 

Knoxville. 
PARASITIC  EXCITATION  |0F  CIRCULAR  ARRAYS, 
by  T.   L.   Simpson,   H.   P.  J^eff ,  and  J.   D.   Tillman. 
Scientific  rept.  no.  2  on  Contract  AF  19(604)4967. 
1  Aug  59.  65p.   6  refs.  AfIcRC-TN-59-553; 
AD- 220  382. 
Order  from  LC  miS3.  90,   ph$10.  80  PB  145  294 

An  analysis  is  given  of  circular  antenna  arrays  in 
which  only  one  element  of  the  array  is  driven.    The 
configuration  which  is  considered  consists  of  m 
identical  parallel  dipoles  ^r  monopoles  which  are 
spaced  uniformly  around  t|ie  circumference  o€  a 
circle.  An  additional  elentent,   not  necessarily  having 
the  same  half  length,   is  Iqcated  at  the  center.    There 
are  two  ways  to  excite  thej  antenna  by  driving  only 
one  element.    If  an  elemeijt  in  the  ring  is  driven,  a 
pattern  with  directivity  in  [the  plane  o€  the  ring  re- 
sults. The  other  method  of  exciting  the  array 
parasitically  is  to  drive  tqe  center  element.   Experi- 
mental confirmation  is  giyen  for  the  theoretical 
analyses  in  both  parts.    Tike  agreement  is  quite  good. 
Both  antennas  appear  to  bq  entirely  practical.    The 
patterns  for  the  case  wheile  a  ring  element  is  driven 
are  comparable  to  those  of  a  Yagi  antenna.    At 
frequencies  where  the  arrtay  is  rather  large  physi- 
cally, the  beam  can  be  steered  by  a  simple  switch- 
ing system  which  selects  (jhe  driven  element.    The 
principal  use  of  the  omnidirectional  system  seems  to 
be  as  a  broadcast  antenna,  utilizing  its  vertical  di- 
rectivity to  reduce  fading.    (Author) 


Tufts  U. ,  Medford,  Mass. 
STUDIES  OF  A  HIGH  CURRENT  ELECTRICAL  DIS- 
CHARGE IN  AN  IONIZED  GAS.  by  Lewis  S.  Combes 
and  Samuel  P.  Zimmerman.    Scientific  rept.   no.   1  on 
Contract  AF  19(604)1578.    16  June  58,  61p.   10  refs 
AFCRC-TN- 58-439;  AD- 152  614. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  690 

In  Section  1  are  described  experiments  with  a  pinched 
discharge  in  a  toroidal  glass  tube  stabilized  by  an 
included  magnetic  field.    Photographs  taken  through  an 
image  converter  show  how  the  discharge  pinches  and 
then  becomes  unstable.    In  Section  2  experiments  using 
a  straight  discharge  tube  are  described.    Photographs 
are  shovm  of  discharges  in  this  tube  that  remained 
stable  for  approximately  15  to  20  microseconds. 


Molecular  Physics  and  Spectroscopy 


Institute  of  Geophysics,  U.  al  California, 

Los  Angeles. 
EMISSION  SPECTRA  OF  THE  OXYGEN  MOLECULE 
IN  LABORATORY  AFTERGLOWS  AND  THE  NIGHT 
AIRGLOW,   by  Charles  A.  Barth.    Scientific  rept.  no.  1 
on  Contract  AF  19(604)2143.    Mar  58,  90p.   49  refs. 
AFCRC-TN- 59-  482;  AD-230  695. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  145  653 

This  report  will  first  briefly  review  the  spectroscopy 
of  the  oxygen  molecule.    Then,  the  experimental  find- 
ings on  the  emission  spectra  of  laboratory  afterglows 
will  be  enumerated  and  analyzed.    The  chemistry  of 
the  upper  atmosphere,  or  chemical  aeronomy,  will  be 
described  and  then  related  to  the  molecular  oxygen 
emission  spectra  of  the  night  alrglow.    Finally,  the 
laboratory  and  upper  atmosphere  findings  will  be  used 
to  estimate  the  lifetimes  of  the  metastable  oxygen 
molecules.    The  high-speed  spectrograph  and  the 
afterglow  flow  systems  will  be  described  in  the 
Appendix. 


Johns  Hopkins  U, ,  Baltimore,  Md. 
FAR  INFRARED  SPECTRA  OF  SCME  SYMMETRIC 
TOP  MOLECULES,  by  Dean  W.   Robinson  and  Donald 
A.   McQuarrie.   Rept.  on  Contract  AF  49(638)468 
[1958]  17p.  8  refs.  [AFOSR]  TN-59-967. 
Order  from  LC  rTd$2.  40,  phJ3.  30  PB  145  308 

Pure  rotational  spectra  out  to  30  cm"  1  are  presented 
of  the  gaseous  molecules  CH3CN.  CH3CCH,  HCF3 
and  (CH3)3N.    These  spectra  are  interpreted  in  the 
view  of  the  rotational  constants  previously  determlnec 
from  microwave  data.    The  heretofore  undetermined 
value  of  D J  for  CH3CN  has  been  estimated  to  be  1.  45 
x  10-7  cm-1,  the  value  of  Djk  for  (CH3)3N  is  shown 
to  be  positive,  and  Intensity  distribution  in  the  high 
-J  subbandfl  of  the  oblate  tcp,  HCF3,  has  been  esti- 
mated to  have  its  center  at  K=  17.  (Author) 
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Lyman  Lab.  of  Physics ,  Harvard  U . ,  Cambridge, 

Mass. 
PHOTOELECTRIC  AND  INTERNAL  CONVERSION 
SPECTRA  OF  NEUTRON-DEFIQENT  IRIDIUM 
ISOTOPES,  by  Walter  Reilly  Kane.  Doctoral  thesis  . 
Rept.  on  Contract  Nonr- 1866(19).  23  Jan  59,  139p. 
116  refs.  Technical  rept.  no.  3-9. 
Order  from  LC  mi$6.90,  ph$21 .30  PB  145  385 

Rwtoelectric  and  internal  conversion  spectra  of  the 
neutron -deficient  isotopes  lrl88^  Ir^^^^  anj  Ir^^O 
have  been  investigated  with  the  aid  of  a  double- 
focusing  spectrometer.  TTie  enei^es  and  intensities 
of  a  large  number  of  electromagnetic  transitions  are 
reported . 


Institute  of  Geophysics,  U.  of  California, 

Los  Angeles. 
BLUE  NITRIC  OXIDE  AFTERGLOW,  by  Charles  A. 
Barth,  William  J.   Schade,  and  J.   Kaplan.    Scientific 
rept.  no.  2  on  Contract  AF  19(604)2143.    Sep  58,  8p. 
7  refs.    AFCRC-TN-59-291;  AD-230  683. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  672 

A  change  in  the  Intensity  distribution  of  the  emission 
spectra  of  the  blue  nitric  oxide  afterglow  has  been 
observed  with  a  rare  gas  added  to  the  afterglow  mix- 
ture.   The  sensitivity  of  the  vibrational  intensity  dis- 
tribution of  the  nitric  oxide  afterglow  emission  spectra 
to  the  addition  of  helium  is  evidence  that  the  afterglow 
emission  spectra  arises  from  the  three-body  recom- 
bination of  a  ground  state  oxygen  atom  and  a  ground 
state  nitrogen  atom  by  way  erf  some  intermediate 
state  into  the  excited  upper  states  of  the  beta,  gamma, 
and  infrared  bands. 


MaUinckrodt  Chemical  Lab.,  Harvard  U., 

Cambridge,  Mass . 
CALCULATION  OF  ENERGY  LEVELS  FOR  IN- 
TERNAL TORSION  AND  OVER-ALL  ROTATION,  III, 
by  Dudley  R.  Herschbach,  Rept.  on  Contract  N5ori- 
1866(14).  [1959]  52p.  52  refs  . 
Order  from  LC  mi^3.60,  ph$9.30  PB  145  383 

A  general  treatment  of  hindered  iniemal  rotation  is 
given  for  molecules  that  can  be  regarded  as  a  rigid 
symmetric  top  attached  to  a  rigid  frame  which  may  be 
completely  asymmetric.  The  perturbation  approach 
developed  in  previous  papers  is  simplified  and  ex- 
tended by  use  of  a  method  which  relates  the  pertur- 
bation coefficients  to  the  exact  energy  levels  obtaina- 
ble for  the  hmiting  case  of  two  coaxial  symmetric  topa 
Tables  are  given  which  provide  the  torsional  energy 
levels  and  the  perturbation  coefficients  through  fourth 
order  in  the  coupling  between  internal  and  over-all 
rotation . 


Research  Lab.  of  Electrcmics,  Mass,   Inst,  of 

Tech.,  Cambridge. 
STARK  EFFECT  ON  THE  HYPERFINE  STRUCTURE 
OF  CESIUM133,  by  R.  D.  Haun,  Jr.  Doctor's  thesis. 
Kept,  on  Contract  DA  36-039-sc-64637.    18  Jan  57, 
JTp.  37  refs.  Technical  rept.  322. 
Order  from  LC  mi$3.  90,   ph$10.  80         PB  145  130 


The  change  of  the  hyperfine-structure  separation 
energy  caused  by  an  electric  field  has  been  measured 
in  cesium^33  ^y  ^^  atomic-beam  magnetic -resonance 
method.   The  shift  of  the  (F  =  4,  mp=  0)^-*(F«=3, 
mp=0)  transition  frequency  (9192.  6  mc/sec)  caused 
by  electric  field£  is  given  byA('^  ]-  -2.  29  X  10'" 
(1 1  .03)^^cps,  w^ere£  is  in  volt /centimeter.    This 
number  is  2.  8  times  the  value  predicted  from  the 
atomic  polarizability  measurements  of  H.    Scheffers 
and  J.  Stark,  if  a  simplified  theory  that  n^lects 
hyperfine-structure  perturbations  of  the  ground- 
state  wave  funaions  is  used.    A  more  precise  theory 
which  takes  into  account  these  wave-function 
differences  has  been  outlined  but  the  calculations  have 
not  been  carried  out  in  detail.    (Author) 


Stanford  Research  Inst, ,  Menlo  Park,  Calif. 
SURVEY  OF  ELECTRON  TRANSFER  SPECTRA  OF 
INORGANIC  IONS,  by  Rudolph  J.  Marcus,    Technical 
note  no.  2  (Rept.  no.  13^  on  Contract  AF  18(603)7. 
1  Dec  59,   17p.    32  refs.    AFOSR-TN-59-1322. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  670 

The  literature  was  searched  for  electron  transfer 
spectra  of  inorganic  ions.    These  are  reported,  to- 
gether with  the  chemical  evidence  of  light -induced 
electron  transfer  and  with  thermodynamic  data  needed 
for  interpretation  of  the  spectra.    (Author) 


University  of  Southern  California.    Engineering 

Center,  Los  Angeles. 
DIFFUSION  OF  A  FULLY  IONIZED  GAS  CC»JFINED 
IN  A  STRONG  MAGNETIC  FIELD,  by  Toyoki  Koga. 
Technical  note  on  Contract  AF  18(603)95,    30  Dec  59, 
36p.    14  refs.    USCEC  rept.  56-209;  AFOSR-TN-59- 
1162. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  638 

The  purpose  of  the  present  report  is  to  develc^  a 
method  of  approach  which  may  be  valid  for  a  case 
where  the  distribution  of  particles  deviates  consider- 
ably from  the  Maxwell  distribution. 


Uppsala  U.  (Sweden). 
DERIVATION  OF  THE  CLEBSCH-GORDAN- COEF- 
FICIENTS BY  MEANS  OF  PROJECTION 
OPERATORS,  by  Jean-Louis  Calais.    Technical  note 
no.  25  on  Contract  AF  61(514)1200.    1  June  59,  22d 
10  refs.    AD- 227  247. 
Order  from  LC  mi $2.  70,   ph$4.  80  PB  145  189 

The  Clebsch-Gordan  coefficients  for  the  coupling  of 
2  angular  momenta  are  derived  by  using  the  projec- 
tion operator  technique,  developed  by  Lowdin.    The 
derivation  is  done  in  2  steps:  (1)  for  the  so-called 
Drincipal  case,  i.  e.  R-M;  and  (2)  for  the  general 
case  with  an  arbitrary  M.    Two  different  derivations 
are  given  for  the  principal  case,  a  direct  one,  and 
one  based  on  a  recursion  procedure.    The  general 
case  is  obtained  from  the  principal  case  with  a  step- 
down  qjerator.    (Author) 
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Uppsala  U.  (Sweden). 
THE  IDEA  OF  ATCMlC  ASSOCIATIONS  IN  A 
SIMPLE  FORM  OF  PERTURBATION  METHODS,  by 
Heinzwerner  Preuss.  Technical  note  no.  24  on  Con- 
tract AF  61(514)1200.   2p  Apr  59,  21p.  5  refs. 
AD- 226  405. 
Order  from  LC  mi$2.  7(  ,  ph$4.  80  PB  145  188 


Quantum  chemistry  must  become  more  general  in 
order  to  obtain  closer  connections  with  chemical 
questions  and  chemical  laws.  This  brief  paper  is  a 
starting-point  for  funh<ir  treatments  in  this  sense 
and  also  an  outline  of  a  jnew  basis  for  quantum  chemi- 
cal calculations.   The  oi^inion  presented  here  is  that 
agreen^ent  of  moLeculail  calculations  with  experiment 
can  be  expected  only  wl^en  we  start  from  a  solved 
many-electron  one-cenljer-problem  or  from  formulas 
which  include  the  generil  atomic  problem  as  a  basis. 


Uppsala  U.  (Sweden). 
ON  THE  NON-ORTHO<KDNAUTY  PROBLEM  ON 
THE  SEMI- EMPIRICAL  MQ- LCAO  METHOD^  by 
Giuseppe  del  Re.    Technical  note  no.   20  on  Contract 
AF  61(514)1200.    20  Oct  58,   20p.    13  refs. 
AD- 226  404.  f 

Order  from  LC  mi$2.  4^),  ph$3.  30  PB  145  187 


A  treatment  of  the  non 
given  for  the  case  whe 


orthogonality  problem  is 
overlap  integrals  are  as- 
sumed to  be  proportionkl  to  the  corresponding  bond- 
integrals.    Formulas  fojr  reducing  explicitly,  albeit 
formally,  the  non -orthogonal  case  to  an  orthogonal 
one  are  derived  and  discussed.    Formulas  far 
difxjle- moments  and  first-order  perturbation  coef- 
ficients are  also  given,  and  their  implications  stated. 
(Author) 


Uppsala  U.  (Sweden), 
SYMMETRY  RELATIONS  AND  ELECTRIC  MULTI- 
POLE  INTERACTIONS  J  by  Laurens  Jansen.  Technical 
note  no.  22  on  Contract  AF  61(514)1200.  15  Jan  59, 
25p.  18  refs.  I 

Order  from  LC  mi$2.7t),  ph$4.80  PB  145  325 

It  is  shown  how  expressions  for  the  electrostatic  inter- 
action between  moleculir  charge  distributions  in 
multipole  form  may  be  considerably  simplified  by  mak 
ing  use  of  symmetry  relations.  These  relations  refer 
both  to  invariance  properties  of  the  electrostatic  po- 
tential, and  to  the  interjial  symmetry  of  the  distribu- 
tions themselves  .  An  ejquivalence  theorem  is  derived 
between  three-  dimensipnal  distributions  of  charge  and 
linear  assemblies  alona  an  axis  of  symmetry  of  the 
molecule.  On  the  basis] of  this  theorem  a  unique  defi- 
nition can  be  given  for  <he  scalar  molecular  multipole 


moments  .   For  molecules  with  symmetry  Coy  or  D 


'sh 


the  theorem  holds  for  iiieractions  between  multipoles 
of  order  n  <.  s  .  Therefore,  if  the  molecule  has 
cylindrical  symmetry  (point  groups    C  ^y  or  D^j,), 


the  theorem  is  valid  foi 
tra  ry  o  rde  r ,  (Author) 


multipole  moments  of  arbi- 


Washingion  U.  ,  Seattle. 
STUDIES  IN  MOLECULAR  SPECTROSCOPY,  by 
P.  C.  Cross,  D.  F.   Eggers,  Jr.  ,  and  W.  T.  Simpson. 
Technical  rept.  for  15  July  55-30  Sep  59  on  Contract 
AF  18(600)1522.   [1960]  12p.   AFOSR-TR-60-3. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  679 

The  cyclopropene  molecule,  C3H4,  is  the  only  ex- 
an^le  of  a  three- membered  ring  containing  a  double 
bond,  and  it  was  studied  Intensively  along  with  a  ran- 
dom deuterium  derivative.    The  infrared  spectrum  of 
hydrogen  sulfide  shows  some  bands  with  a  very  odd 
and  unsymmetrical  shape;  they  absorb  strongly  at 
frequencies  higher  than  the  band  caiter,  but  very 
weakly  lower  than  the  center.    This  is  explained 
quantitatively. 


Optics 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,   N.  J. 
A  LIGHT- SCATTERING  METER  FOR  THE  DETER 
MINATION  OF  THE  SIZE  DISTRIBUTION  OF  THE 
AEROSOL,   by  Robert  W.  Fenn.    1  June  59,   19p. 
7  refs,  USASRDL  Technical  rept.  2038. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  659 

A  new  light -scattering  meter  is  described.    The  in- 
strument allows  the  measurement  of  the  intensity  d 
light  scattered  from  aerosol  particles  over  an  angular 
range  from  2.  5  to  135  degrees  with  respect  to  the 
direction  of  the  incident  light  beam.    The  measure- 
ments can  be  made  with  four  different  wavelengths. 
The  instrument  incorporates  the  ability  to  investigate 
polarizing  effects  connected  with  light  scattering. 
Some  results  of  test  measurements  made  in  natural 
aerosol  and  latex  particles  are  presented. 


Centro  di  Studio  per  ia  Fisica  Delle  Microondt 

(Italy). 
EXPERIMENTAL  TEST  OF  A  360°  FIELD  LENS 
FOR  MICROWAVES,  by  A.  M.  Scheggi  and 
G.  Toraldo  di  Francia.  Technical  note  no.  6  on  Coo- 
tract  AF  61(052)67,    Sep  59,    14p.    12  refs.    AFCRC- 
TN-59-992. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  282 

The  present  report  is  concerned  with  the  construction 
and  experimental  test  cf  a  perfect  configuration  lens, 
of  the  type  described  by  G.  Toraldo  di  Francia  as 
well  as  of  a  stack  of  such  lenses.    Suitable  feeders 
were  designed  and  constructed.    Radiation  patterns 
and  wave  front  plots  are  given  from  which  there 
results  a  very  good  agreement  with  the  theory. 
(Author) 

Cornell  U.  ,  Ithaca,  N.  Y. 
THE  EFFECT  OF  REFLECTIVITY  ON  THE  MEAS- 
UREMENT OF  ATTENUATION  COEFFICIENTS  IN 
THE  100  ev  RANGE,  by  D.  H.  Tomboulian.  Tech- 
nical rept.  on  Contract  Nonr-401(37).  Mar  59,  I6p. 
6  refs.   AD- 212  582. 
Order  "from  LC  mi$2.  40,  ph$3.  30  PB  145  798 


684 


Special  problems  are  treated  that  are  encountered 
when  attempts  are  made  to  measure  the  attenuation 
coefficient  of  matter  irradiated  by  very  low  energy 
(40  -  120  ev)  photons.    The  process  consists  in  com- 
paring I(x),  the  irtensity  transmitted  by  an  absorber 
of  thickness  x,  with  the  intensity  Iq  incident  iqx)n  it. 
Quantitatively  the  attenuation  is  expressed  by  the  re- 
lation I(x)  =  Iq  exp(->ix)  where  p.  represents  the  total 
attenuation  coefficient;  i.  e.  ,   the  probability  (per  unit 
thickness  of  matter  traversed)  that  a  photon  will  be 
removed  from  the  incident  beam  by  all  processes 
which  play  a  significant  role  in  the  limited  range  of 
photon  energies  and  for  the  particular  physical  char- 
acteristics of  the  absorber.  (Author) 


Institute  of  Optics,  U.  of  Rochester,  N.  Y. 
OPTICAL  CONSTANTS  OF  GERMANIUM  IN  THE 
REGION,  0-10  ev,  by  M.  P.  Rimmer  and  D.  L.  Dexter. 
Rept.  no.  3  on  Contract  AF  49(638)432.    Oct  59,   13p. 
5  refs.    AFOSR-TN-59-1254. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  646 

A  program  has  been  written  for  the  IBM  650  Digital 
Computer  to  evaluate  the  Kramers -Kronig  disp>ersion 
relation  between  real  and  imaginary  parts  of  the  index 
cf  refraction,  n  and  k.    By  this  means  measurement  of 
the  reflection  coefficient  over  a  sizable  energy  range 
allows  the  determination  of  n  and  k  throughout  most  of 
this  region.    Reflection  data  of  Philipp  and  Taft  on 
germanium  have  been  analyzed  in  this  way,  and  the 
results  are  compared  with  those  of  Philipp  and  Taft 
obtained  by  another  method.    The  results  are  similar, 
minor  differences  occurring  in  the  fine  structure. 
(Author) 


Johannes  Gutenberg  U.  (West  Germany). 
THEORETICAL  INVESTIGATION  OF  THE  VISI- 
BILITY UNDER  SPECIAL  ATMOSPHERIC  CONDI- 
TraNS  (THE  H0RI2X)NTAL  VISUAL  RANGE  OF 
NOT  SELF-LUMINOUS  OBJECTS  UNDER  OVER- 
CAST SKY)  by  Fritz  Kasten  and  Fritz  Mflller.   Final 

c??o  0°^"  ^  J"^y  58-30  Sep  59  on  Contract  DA  91-508- 

EUC-380.   30  Oct  59,  53p.    18  refs. 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  239 

The  present  repon  summarizes  a  theoretical  study 
on  the  horizontal  visual  range  of  not  self-luminous 
!h    H  ^f  ""der  overcast  sky.    After  a  brief  review  on 
rh     ?"""'°"^  of  brightness  contrast,  contrast 
mreshold  of  the  human  eye,  and  visual  range,  the  de- 
pendence of  contrast  threshold  on  the  visual  angle 
presented  by  a  graph  of  H.  R.   BLACKWELL,  is  ex- 
pressed analytically.  Suitable  substitution  delivers  a 
onnection  between  visual  range,  extinction  coeffi- 
lent  of  the  air,  and  luminances  of  both  the  object  and 

norizan.    The  lunxinance  distribution  of  overcast 
«y  18  investigated.    The  results  lead  to  the  state- 
"lent  that  the  luminance  distribution  of  overcast  sky 
^Pends  on  the  visual  albedo  of  the  underlying  aur- 
|*ce.    The  exact  definitions  of  total  and  visual  albedo 

e  given,  and  calculated  and  measured  values  of 
rivS^7  P^'esented.    A  "visual  range  function"  is  de- 

ea.    It  IS  discussed  with  respect  to  uniqueness, 
ralT^'"  "f  definition,  and  zero  points.    The  visual 
^Re  function  is  descrit)ed  by  means  of  several 


graphs  showing  the  visual  range  plotted  over  the  ob- 
ject albedo  with  ground  albedo  as  parameter  for  dif- 
ferent extinction  coefficients,  and  vice  versa.   The 
theory  is  applied  on  visibility  in  p>olar  regions.  A 
brief  description  of  the  "polar  whiteout"  is  given,  and 
the  optical  phenomena  of  whiteout  explained  on  the 
basis  of  our  visual  range  theory.    Finally  some  re- 
marks are  made  with  regard- to  future  improvement 
and  extension  of  the  theory. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
OPERATIONAL  PERFORMANCE  OF  THE  GARY 
MODEL  14  SPECTROPHOTOMETER,  by  Charles  E. 
Hathaway  and  Allen  L.  Olsen.    21  Aug  59,  50p.   1  ref. 
NOTS  TP-2311;  NAVORD  rept.   6583. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  629 

The  Gary  Recording  Spectrophotometer  Model  14  is 
described  briefly  both  as  to  photometric  and  elec- 
tronic systems.    Thorough  performance  and  calibra- 
tion checks  have  been  made  to  evaluate  the  instrument 
and  to  provide  calibration  data  for  future  checks.    A 
detailed  operating  procedure  for  the  Gary  14  to 
achieve  maximum  performance  is  given. 


New  York  U. ,  N.  Y. 
A  STUDY  OF  THE   FAR  INFRARED  PROPERTIES 
OF  CRYSTALS,  by  J.  H.  Rohrbaugh.  Scientific  rept. 
no.  8,  1  June-31  Aug  59,  on  Contract  AF  19(604)2673 
[1959]  18p.   AFCRC-TN-59-957. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  651 

An  account  is  given  of  the  procedures  taken  toward 
bringing  the  spectrometer  to  full  operating  condition. 
Using  the  frequency  distributions  given  in  the  last 
report,  the  heat  capacity  is  found  for  NaCl  in  the 
range  from  2-lOOOK.    (See  also  PB  144  969) 


Office  of  Scientific  Research  and  EVevelopment. 

Div.   16. 
MEMORANDUM  ON  THE  POLARIZATION- OPTICS 
OF  THE  mOTOELECTRIC  SHUTTER,  by  Hans 
Mueller  (Mass.  Ir.st.  of  Tech. ).   Rept.  na  2  on  Con- 
tract OEMsr-576.   15  Nov  43,  declassified  31  Mar  54: 
50p.  2  refs.  Dlv.   16.4-18;  OSRD  rept.   3171; 
ATI-184-211. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  130 

This  report  discusses  the  theoretical  aspects  of  the 
problem  of  the  photoelastic  shutter.    In  particular  it 
is  an  investigation  of  the  polarization- optical  systems 
used  In  connection  with  this  shutter  and  serves  to  de- 
termine the  most  favorable  system  to  be  used  for 
attaining  maximum  range  of  transmission.  The  light 
transmitted  by  the  shutter  is  in  general  a  mixture  of 
natural  light  and  elliptically  polarized  light,  i.  e.  so- 
called  partially  elliptically  (abbrev.  pe),  or  even- 
tually partially  linear  (pi),  or  partially  circular  (pc) 
polarized  light.  This  is  true  even  if  the  shutter  is 
illuminated  with  monochromatic  linear  (1),  elliptical 
(e),  or  circular  (c)  polarized  light.  Since  the  mathe- 
matical tools  necessary  for  the  handling  of  problems 
involving  panially  polarized  (pp)  light  appear  to  be 
little  known,  we  start  out  discussion  with  a  sbon  ex- 
position of  these  mathematical  n^thod. 
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Visibility  Lab. ,  U.  of  talifomia,  San  Diego. 
PHOTIC  FIELD  THEORY  FOR  NATURAL  HYDRO- 
SOLS,   by  R.  W.  Preisendorfer.    Rept.  on  Contract 
NObs-72092.    10  Sep  58,  20p.  5  refs.    SIO  Reference 
58-66;  AD- 206  113. 
Order  from  LC  mi$2.  40i  phJ3.  30  PB  145  259 

An  example  erf  the  applicjation  of  the  vector  theory  of 
the  photic  ■      d  (light  field)  to  an  important  class  of 
scattering-aDSorbing  opCical  media,  namely  the  class 
of  natural  hydrosols  consisting  of  oceans,  harbors, 
and  lakes.    The  application  is  at  the  same  time  of 
practical  value  in  that  it  yields  explicit  expressions 
for  the  depth-dependenc^  of  the  light  vector  in  terms 
of  its  components  at  the  surface  and  certain  of  the 
optical  properties  of  the)se  media.    The  discussion 
presents  particularly  simple  interpretations  of  the 
quasipotential  and  related  functions.    While  the  prac- 
tical context  limited  specifically  to  that  of  natural 
hydrosols,  the  mathematical  arguments  apply  equally 
to  any  arbitrary  plane-parallel  scattering-absorbing 
medium  in  which  the  llg|it  vector  possesses  a 
quasipotential.    (Author) 


Solid  Sta  e  Physics 


Armour  Research 

ORGANIC  semicondu<J:tors 

E.  H.  Tompkins,  and  O 
for  15  Mar- 15  June  59 
Dec  59,   43p.    12  refs. 
AFOSR-TN-60-63. 
Order  from  OTS  $1.  25 
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Foundation,  Chicago,  111. 

by  D.  E.  Laskowski, 
W.  Adams.    Quarterly  rept. 
Contract  AF  49(638)576. 
Hept.  no.  ARF-3142-1; 


PB  161  459 


A  theoretical  study  was  made  of  the  various  mecha- 
nisms and  reactions  which  would  lead  to  organic 
semiconductors.    A  series  of  experiments  were  also 
initiated  to  develop  materials  and  to  bolster  theoreti- 
cal conclusions.    The  uaual  approaches  applicable  to 
inorganic  semiconductors  fail  for  organic  conductors 
because  of  their  high  resistivity  and  other  factors. 
The  study  of  donor -acceptor  combinations  has  led  to 
a  whole  series  of  possibilities.    An  organotin  polymer 
was  found  to  decrease  iti  resistivity  manyfold  when 
treated  with  iodine.    It  ihows  interesting  promise  as 
an  organic  semiconduct  jr. 

Ballistic  Research  L^s.  ,  Aberdeen  Proving 

Ground,  Md. 
A  STUDY  OF    FHE  REiATIONSHIP  BETWEEN 
THE  FIRST  COMPRESStlVE  stress  AND  GROSS 
PLASTIC  DEFORMATION  IN  EXPLOSIVELY 
LOADED  COPPER,  by  (^.   Moss  and  C.  Class. 
Sep  59,  28p.  4  refs.  Memo.   rept.  no.   1236. 
Order  from  LC  nii$2.  70,  ph$4.  80  PB  145  014 

A  copper  single  crystal  in  the  form  of  a  hollow  cyl- 
inder was  subjected  to  a|n  internal  explosion  in  an 
effort  to  determine  wheljher  or  not  strain  markings 
are  formed  in  the  first  iery  intense  compression 
fronts  developed  in  metils  by  explosions.  Analysis 
of  framing  camera  pictilres  and  macrostructures  in- 
dicates that  slip  and  kink  bands  are  not  associated 
with  this  compression  ftont,  but  develop  later  and 
are  indications  of  the  atomic  movements  in  the  metal 
which  result  in  the  final  specimen  shape.  (Author) 


Brown  U. ,  Providence,   R.  I. 
INVESTIGATIONS  OF  SURFACE  PROPERTIES  OF 
SILICON  AND  OTHER  SEMICONDUCTORS,    PHASE 
I  AND  II,  by  H.  E.  Famswonh,  D.  Haneman  and 
others.    Scientific  rept.  no.   1,   1  Oct-31  Dec  59,  on 
Contract  AF  19(604)5986.   Jan  60,  24p.    16  refs. 
AFCRC-TN-60-128. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  624 

A  comparison  has  been  made  of  the  structure  of  the 
surface  of  a  bismuth-telluride  crystal  produced  by 
cleaving  in  high  vacuum  with  a  similar  surface  pre- 
pared by  the  ion -bombarding  and  annealing  technique. 
No  observable  adsorption  of  oxygen  or  carbon  monox- 
ide was  found  for  any  of  the  surfaces  produced.    Tests 
have  been  undertaken  to  determine  the  condition  under 
which  high -conductivity  films  apjjearing  cxi  heat- 
treated  silicon  can  be  producetl  and  removed.    (See 
also  PB  138  890) 


Compagnie  G^erale  de  T^legraphie  Sans  Fil 

(France). 
RESEARCH  ON  RECOMBINATION  PROCESSES  IN 
SEMI-CONDUCTOR-    Technical  final  rept.  on  Con- 
tract A  F  61(052)100.    [1959].    lip.    AFOSR-TR-59-37; 
AD-213  630. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  039 

A  special  cryostat  and  optical  system  were  designed 
and  built.    This  system  is  transportable  and  entirely 
ncKi- magnetic.    Experiments  have  now  begun,  but  it  is 
too  early  to  report  on  results. 


Cornell  U. ,  Ithaca,  N.  Y. 
STUDIES  ON  THE    SEPARABILITY  OF  SIZE 
EFFECTS  IN  ELECTRON  DIFFRACTION  FROM 
SINGLE  CRYSTAL  SURFACES,  by  Harold  P.   Furth, 
James  A.  Krumhansl,  and  Benjamin  M.  Siegel. 
Technical  rept.  no.  7  on  Theoretical  and  Experi- 
mental Investigations  cf  the  Atomic  Phenomena 
Occurring  on  and  Near  the  Surfaces  of  Solids,  Con- 
tract AF  18(600)674.    22p.    12  refs.    AFOSR-[TN]- 
58-284;  AD-154  188. 
Order  from  LC  mi$2.  70,  pt\%4.  80  PB  137  712 

Reflection  electron  diffraction  at  low  angles  from 
very  smooth  surfaces  erf  solids  give  an  interface 
pattern  which  is  produced  by  electrons  scattered 
from  only  a  few  net  planes  of  atoms  parallel  to  the 
surface.   An  analysis  is  attempted  erf  the  information 
that  can  be  obtained,   conditioned  by  the  nature  of  the 
investigations  of  surfaces  by  electron  diffraction,  of 
the  character  of  the  diffraction  phenomena  from  these 
surface  net  planes.    The  relaxation  of  the  Laue  con- 
dition caused  by  the  limited  extent  of  the  atomic 
arrays  producing  a  given  coherent  interference  will 
be  the  overriding  factor  in  determining  the  type  of 
diffraction  p>attern  obtained  from  low  angle  electron 
diffraction  from  very  smooth  surfaces.    The  relaxa- 
tion phenomena  are  analyzed  through  the  use  of  a 
semi-dynamical  model,  which  can  lead  to  a  method 
for  investigating  the  possible  lattice  contraction  oi 
crystals  in  the  surface  planes. 
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gnKTSon  and  Cuming,  Inc. ,  Canton,  Mass. 
IKVESTIGATION  OF  STANDARD  A^D  ARTIFICIAL 
DIELECTRICS,  by  J.  W.   Lefforge.   Rept.  no.  4 
(Final)  on  Contract  AF  19(604)2448.  [1958]  41p. 
4  refs.  AFCRC-TR-58-183;  AD- 160  834. 
Order  from  LC  mi$3.  30.  ph|7. 80  PB  137  979 

Controlled  dielectric  constant  nriaterlals  suitable  for 
fabricating  microwave  lenses  for  elevated  tempera- 
ture service  have  been  obtained  using  a  structural 
low  density  matrix  of  fine  borosilicate  glass  bubbles 
called  Eccospheres.    This  matrix  has  been  bonded  by 
a  number  of  different  techniques  and  loaded  with  high 
dielectric  constant  nuiterials  to  provide  the  desired 
dielectric  properties.  Pertinent  properties  of  the  best 
combinations  are  shown  in  the  table.  (Author) 


Harvard  U.  Div.  of  Engineering  and  Applied  Physics, 

Cambridge,  Mass. 
STUDIES  OF  INDIVIDUAL  DISI.OCATIONS  IN 
CRYSTALS  BY  X-RAY  DIFFRACTION  MICRO- 
RADIOGRAKfY,   by  A.  R.  Lang.    Technical  rept.  no.  2 
on  Contract  Nonr- 1866(39).    5  Mar  59,  29p.  21  refs. 
AD-218  280. 
Order  from  LC  im%2.  70,  ph$4.  80  PB  145  215 

The  distribution  of  imperfections  within  the  interior  of 
crystals  has  been  studied  using  "projection  topographs" 
which  are  X-ray  diffraction  images  showing  a  projec- 
tion of  a  slice  of  crystal  and  the  imperfections  in  it. 
Individual  dislocations  have  been  observed  in  single 
crystals  of  diamond,  silicon,  germanium,  lithium 
fluoride,   sodium  chloride,   silver  chloride,  magne- 
sium oxide,  calcite,  quartz  and  aluminum.    From  the 
variation  of  dislocation  contract  with  the  orientation 
of  the  X-ray  reflecting  plane  the  direction  of  Burgers 
vector  can  be  found.    Dislocations  can  be  seen  with 
good  contrast  when  the  product  erf  linear  absorption 
coefficient  (jj)  and  slice  thickness  (t)  is  of  the  order 
of  unity  or  less.    If  pt  :i>>- 1  the  contrast  is  reversed 
through  the  Borrmann  effect.    Stereopairs  of  projec- 
tion topographs  can  be  prepared  from  the  pair  of 
reflections  h  k  1  and  "&  k  T.    (Author) 


Institute  of  Engineering  Research,  U.  of  California, 
Berkeley. 

CHEMICAL  CONSIDERATIONS  IN  HIGH  TEMPERA- 
TURE THERMOELECTRIC  POWER  DEVELOPMENT, 
by  Alan  W.   Searcy  and  David  J.   Meschi.   Technical 
rept.  no.  6  on  Contract  Nonr- 222(32).  Mar  59,  32p. 
49  refs.  Series  na  84,  issue  no.  6. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  076 


Institute  for  Fluid  Dynamics  and  Applied 
Mathematics,  U.  of  Maryland,  College  Park 
SOME  REMARKS  ABOUT  FREQUENCY  SPECTRUM 
OF  CRYSTAL  LATTICES,  by  Jean  Peretti.  Rept.  on 
Contract  AF  18(600)1315.  Aug  58,  37p.  12  refs 
^talcal  note  BN-145;  AFOSR-TN-58-775; 

Order  from  LC  mi$3.00,  ph$6.30  PB  137  538 

In  this  paper  it  is  shown  how  to  construct  in  a  general 
way  the  frequency  distribution  of  a  crystal  lattice 
When  the  force  constants  between  atoms  are  known. 


Institute  of  Optics,  U.  of  Rochester,  N.  Y. 
TRAPPED  CHARGE  AND  THE  LOW  TEMPERATURE 
LUMINESCENCE  OF  UNDOPED  KI.  by 
K.  Teegarden  and  R.  F.  Weeks.    Technical  note  B  1 
on  Contract  AF  49(638)433.    10  Nov  58,   18p.    8  refs. 
AFOSR-TN-58-918;  AD- 204  562. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  137  845 

This  paper  presents  new  data  on  the  low  temperature 
blue  luminescence  of  undoped  KI.    It  is  shown  that 
the  emission  previously  observed  during  irradiation 
in  the  fundamental  bands  can  also  be  stimulated  by 
irradiation  in  the  F.  and  F'-  bands  formed  by  ex- 
posure to  ultraviolet  light  at  93*^.    The  crystals  dis- 
play a  burst  of  red  luminescence  when  warmed  after 
irradiation  with  light  absorbed  in  the  fundamental 
bands  at  93^.   No  emission  upon  irradiation  in  the 
F-band  at  93^  occurs  if  F-centers  have  been  farmed 
above  the  temperature  of  the  thermal  burst  of  red 
luminescence. 


Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris" 

(Italy). 
AN  EXPERIMENT  ON  THE  POSSIBLE  DEPENDENCE 
OF  SUPERCONDUCTIVE  TRANSITION  TEMPERA- 
TURE ON  THE  SURFACE  CHARGE  DENSITY,  by 
Guido  Bonf iglioli  and  Renato  Malvano.    Technical  note 
no.  3a  (supplemental)  on  Study  of  the  Surface  Elec- 
trical Conduction  in  Metals,  Contract  AF  61(514)1333. 
[1959]  lOp.   2  refs.    AFOSR-tN-59-1234. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  673 

The  experiment  has  been  performed  through  direct 
measurement  erf  the  resistance  erf  a  strip  erf  lead.    Pb 
becomes  a  superconductor  above  the  temperature  of 
liquid  He  under  atmospheric  pressure. 


Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris" 

(Italy). 
FURTHER  INVESTIGATIONS  ON  THERMOLUMINES- 
CENCE  AND  F  CENTERS,  by  Guido  Bonfiglloli, 
Piero  Brovetto,  and  Cesare  Cortese.    Technical  note 
no.  2d  on  Study  of  the  Traps  Distribution  in  Dielectrics 
or  Semiconductors  by  TTiermoluminescence  Experi- 
ments, Contract  AF  61(514)1333.    [1959]  15p.  5  refs. 
AFOSR-TN-59-1126. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  674 

This  note  is  concerned  with  further  investigations  both 
experimental  and  theoretical.    The  experiments  con- 
sisted of  the  recording  and  analyzing  erf  glow  curves 
and  separate  peaks  of  light.    (See  also  PB  137  477) 


Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris" 

(Italy). 
THEORY  OF  THE  ISOTHERMAL  BLEACHING  OF 
F  CENTERS  PRODUCED  BY  IRRADIATION  IN 
ALKALI  HALIDES,  by  Guido  Bonfiglioli,  Piero 
Brovetto,  and  Cesare  Cortese.    Technical  note  no.  3d 
on  Study  of  the  Traps  Distribution  in  Dielectrics  or 
Semiconductors  by  Thermoluminescence  Experiments 
Contract  AF  61(514)1333.    [1959]  14p.  8  refs.   AFOSR- 
TN-59-1315. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  681 
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TTie  same  model  used  In  the  previous  Techn.  Notes  to 
quantitatively  interpret  thermoluminescence  of  irra- 
diated alkali  halides,  is  applied  in  the  present  paper 
to  account  for  the  experimental  results  on  thermal 
bleaching  erf  the  optical  cjensity  in  the  same  materials. 
The  present  calculation  (to  fit  remarkably  well  with 
experiment,   showing  that  the  presence  at  several 
species  d  V-Centers  was  actually  responsible  for  the 
well  known  big  interpretation  difficulties  which,  so 
far,  characterized  this  aublect. 


Massachusetts  Inst,  ot  Tech.  ,  Cambridge. 
INTERACTIONS  OF  ELASTIC  WAVES  IN  SOLIDS, 
by  L.  Van  Hove  and  L.  t*.  Howland.  Technical 
rept.  no.   11  on  Contract  Nonr- 1841(34):   15  Mar  59, 
lOlp.  21  refs. 
Order  from  LC  mi$5.  7p,  ph$16.  80  PB  145  384 

Contents: 

Interacting  phonons  in  a^  ideal  non-conducting 

crystal:  Hamiltonian 
The  classical  theory  of  lattice  vibrations 
Quantization  of  lanice  v|brations;  creation  and 

annihilation  operators  I 
Formulation  of  the  pertvirbation  problem 
Elements  of  the  perturblition  formalism 
Results  for  the  perturbed  ground  state 
Derivation  of  results  foi  the  ground  state 
Scattering  of  neutrons  by  a  crystal  in  its  ground 

state:  general  discussion 
Peaks  in  the  energy  spectrum  of  neutrons  scattered 

at  0°K 
Free  energy  of  an  anharmonic  crystal 
Scattering  of  neutrons  b '  a  crystal  at  an  arbitrary 

temperature 


Metals  Research  Lab.  \  Carnegie  Inst,  d  Tech. , 

Pittsburgh,   Pa. 
THEORY  OF  Dq  FOR  RING  SELF -DIFFUSION  IN 
METALS,  by  G.  M.  Poui^d,  W.  R.  Bitler,  and  "H.  W. 
Paxton.    Rept.  on  Contract  Nonr-760(08).    [1959]  18p. 
25  refs.  , 

Order  from  LC  mi$2.  40(  ph$3.  30  PB  145  393 

The  kinetics  of  ring  selfj-diffusion  in  metals  is 
treated  in  terms  of  statijstical  mechanics  from  the 
viewpoint  of  absolute  ra(e  theory.    It  is  concluded 
that  there  are  synchron^l  contributions  to  the  entropy 
and  enthalpy  of  activatioii  of  all  processes  in  solids 
which  require  a  simultaneous,  cooperative,  and 
similar  movement  of  n  «(toms. 


Microwave  Labs, ,   Staiiford  U. ,  Calif. 
FERRIMAGNETIC  RESONANCE  IN  POLYCRYSTAL- 
LINE  YTTRIUM  IRON  (SARNET,  by  P.   E.   Seiden. 
Technical  note  on  Contract  AF  49(638)415.    Oct  59, 
84p.    61  refs.    M.  L.  rect.  no.  657;  AFOSR-TN-59- 
1186. 
Order  from  LC  miH  80,   ph$13.  80  PB  145  017 

Samples  ranged  from  25  per  cent  iron  excess  through 
stochiometric  proportiorts  to  15  per  cent  yttrium 
excess.    Firing  atmospheres  used  were  air,  oxygen, 
nitrogen,  and  argon  to  obtain  different  states  of 


sample  oxidation.    Perrimagnetic  resonance  experi- 
ments were  performed  at  9317  Mc,  and  the  linewidth, 
g-value  and  saturation  curves  of  microwave  suscep- 
tibility as  a  function  of  rf  magnetic  field  strength 
were  obtained.   The  x-ray  diffraction  data  and  photo- 
micrographs show  that  no  substitution  occurred  in  the 
garnet  lattice  and  all  excess  material  went  into 
ceramic  second  phases. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  SURVEY  OF  SOLID-STATE  LIGHT  AMPLIFIERS 
AND  ALLIED  DEVICES,  by  Justin  Ruhge.    20  Nov  59. 
67p.   14  refs. 
Order  from  OTS  $1.  75  PB  161  465 

Literature  on  the  phenomenon  of  electroluminescence, 
the  photoconductive  properties  of  CdS  and  CdSe,  the 
electroflor  phosphors,  thin  photoconductive  films,  and 
image  tubes  is  reviewed.    Three  solid-state  light 
amplifiers  and  their  applications  are  discussed,  as 
well  as  the  application  of  elect rcrflors  and  the  electro- 
luminescent lamp  to  plotting  boards.   X-ray  screens, 
radar  and  television  displays,   relays,  and  to  the 
digital  display  at  analog  information.    The  discussion 
emphasizes  the  development  and  application  of  the 
solid-state  light  amplifier,  the  electrcrflor,  and  the 
image  tube  as  electronic  shutters.    Of  these,  the 
image  tube  is  considered  the  most  available  commer- 
cially as  an  electrcmic  shutter  and  for  this  purpose 
requires  the  least  development.    Both  the  solid-state 
light  amplifier  and  the  electroflors  show  much 
promise  as  shutters  but  their  use  as  such  requires 
further  development.   (Author) 


Northwestern  U.  ,   Evanston,  111. 
GRAIN  BOUNDARY  SLIDING  VERSUS  GRAIN 
BOUNDARY  MIGRATION   IN  CREEP,  by 
J.   O.  Brittain  and  N.   R.  Adsit.   Rept.  on  Contract 
AF  18(600)1598.  23  Dec  59,  9p.  5  refs.  AFOSR-TN- 
60-108;  AD-231  829. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  666 

Creep  tests  on  bicrystals  of  pure  zinc  showed  that  in 
zinc  there  is  no  explicit  relation  between  the  amount 
of  grain  boundary  sliding  and  grain  boundary  migra- 
tion. Observations  made  while  the  specimen  were 
being  tested  indicate  that  part  of  the  inactive  periods 
of  grain  boundary  sliding  are  due  to  grain  boundary 
migration. 


Ohio  State  U.   Research  Foundation,   Columbus. 
SPECIFIC  HEATS  OF  METALS  AND  ALLOYS 
BELOW  l^K,  by  C.  V.  Herr.    Final  rept.  on  Contraa 
AF  49(638)254.    Nov  59,    Up.   10  refs.    Rept.  795; 
AFOSR-TR-59-198. 
Order  from  OTS  $0.  50  PB  161  461 

The  specific  heat  erf  a  normal  metal  Na,  a  ferromag- 
netic metal  Co,  a  ferromagnetic  alloy  C093  Fey,  an 
antiferromagnetic  metal  a-Mn,  and  an  antiferromag- 
netic  salt  Mn  F2  have  been  measured  in  the  tempera- 
ture region  between  0.  4  and  2*^.    A  two- stage  mag- 
netic refrigerator  isothermal  enclosure  for  future 
studies  between  0.  03  and  0.  3*'K  was  completed  at  the 
end  of"  the  contract.   (Author) 
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Plastics  Lab. ,  Princeton  U.  ,  N.  J. 
PRESSURE  INDUCED  CRYSTALLIZATION  IN 
POLYETHYLENE,  by  S.  Matsuoka  and  B.  Maxwell. 
Rept.  on  Contract  DA  36-039- sc-78105.    30  Apr  59, 
92p.  45  refs.    Technical  rept.  53E. 
Order  from  OTS  %2.  25  PB  161  455 

By  modifying  the  classical  theory  erf  phase  transition 
a  kinetic  theory  of  crystallization  involving  chain 
molecules  has  been  developed.    The  process  at  crys- 
tallization for  high  polymers  has  been  found  to  be 
divisible  into  two  stages;  (1)  primary  crystallization 
where  nuclei  develop  from  randomly  distributed  "sub- 
embryos"  and  continue  to  grow  until  their  further 
growth  is  restricted  by  the  entangled  amorphous  re- 
gions and  (2)  secondary  crystallization  where   crys- 
tallization of  the  remaining  amorphous  regions  takes 
place  through  disentanglement. 


Polytechnic  Inst,  of  Brooklyn,   N.  Y. 
COMPOUNDS  WITH  DEFECT  LATTICES,  by 
E.  Banks.    Final  rept.  for  1  June  56-31  Aug  57  on 
Contract  DA  36-039-SC-71242.    [1957]  113p.   47  refs 
AD- 149  732. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  138  243 

Variation  in  magnetic  intensity  of  BaFei20i9  was 
studied  as  a  functiai  of  the  substitution  of  ions  like 
Alin,  GalU.  Crlll,  Znll  for  Fel".    Mixtures  of 
Na2C03,  ZnO,  and  Fe203  resulted  in  single  phases 
with  the  spinel  structure,  which  were  strongly  mag- 
netic.   On  attempts  at  controlled  growth  of  large  sin- 
gle crystals  of  NiFe204  and  CoFe204  from  molten 
PbO,  material  was  in  the  form  of  domains  having  lamel- 
ae  (rf  PbO  and  CoFe204.   This  may  be  an  extremely 
large-gramed  eutectic  crystallization.    New  ternary 
compounds  have  been  found  in  the  Cu-Fe-Se  system. 
Solid  solutions  up  to  5%  NaTaOa  in  WO3  have  been 
prepared.    Single  crystals  at  CdF2,  containing  addi- 
tions ct  NaF,  CeF3,  were  grown  from  the  melt. 
sTnl'/r.^  ""'Y^nts  of  CdP2  were  measured.    Large 
sjigle  crystals  erf  BaS04  have  been  grown  on  platfnum 
to^  inh       ""^  fluorescence  of  BaS04-  BaS  a^ars 
to  be  inherent  in  this  system.    (See  also  PB  138  207) 

Rochester  U. ,  N.  Y 

5r^s"°AF0TR^l^5T\25V''''«^''-    ^^ '''   ^• 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  145  645 

^iZT^^J^'^^y  --»-n^-  and  several 


oR  Se'^cryI-STT ^-ST?^")- 

UM(IV)  CATOF?nV/J?^'^^  ^^  TELLURI- 
G^rg  L^^ff °i^ JE-  by  P.  J.   Antlkainen  and 

^  61(S1Sl   97  r;*^*^  "«^  "°-   1  «"  Contract 
59-66L         ^^   27  July  59,   12p.  7  refs.  AFOSR-TN- 

Order  from  LC  mi|2.  40.  ph$3.  30  PB  145  621 


The  crystals  of  Te(C6H402)2  are  monoclinic.  They 
contain  8  formula  units  per  unit  cell  giving  a  calcu- 
lated density  of  2.  10  g/ml.  The  tellurium  arrange- 
ment in  the  crystals  has  been  determined.  Work  on 
the  determination  of  the  pwsitions  of  the  oxygen  and 
carbon  atoms  is  in  progress. 


Rutgers  State  U. ,  New  Brunswick,  N.J. 
STEADY-STATE  FREE  PRECESSION  IN  NUCLEAR 
MAGNETIC  RESONANCE,  byH.  Y.  Carr.  Rept.  on 
Contract  AF  18(603)06.  1  Sep  58,  26p.  12  refs. 
AFOSR-TN-58  1052,  AD-206  984. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  329 

A  steady-state  free  precession  technique  for  observ- 
ing nuclear  magnetic  resonance  is  described.  A 
mathematical  analysis  is  presented  for  certain  special 
conditions ,  and  initial  experiments  verifying  the  re- 
sults of  this  analysis  are  reported.  This  technique 
provides  two  opportunities  for  improving  the  signal- 
to- noise  ratio.  First,  it  provides  a  mechanism,  simi- 
lar to  that  of  the  "spin  echo,"  for  eliminating  the  ef- 
fect of  the  inhomogeneity  of  the  magnetic  field  on  sig- 
nal strength.  This  permits  the  effective  use  of  larger 
samples  .  In  the  second  place  it  provides  a  steady- 
state  signal  which  can  be  observed  with  a  narrow-band 
detector.  Under  cenain  conditions  the  technique  has 
a  broad  response  as  a  function  of  frequency  or  field. 
The  upper  limit  to  the  width  of  this  response  is  de-  * 
termined  by  the  electronic  apparatus  supplying  the  rf 
pulses  rather  than  the  magnet  or  the  nuclear  sample 
(Author) 


Sarah  Mellon  Scaif e  Radiation  Lab. ,  U.  (rf 

Pittsburgh,  Pa. 
RESEARCH  ON  ELECTRON  DENSITY  DISTRIBU- 
TION IN  SEMICONDUCTORS,  by  J.  R.  Towns  end, 
G.  A.  Jeffrey,  and  G.  Panagis.    Technical  rept.  on 
Contract  DA  36-061 -ORD-516.   Aug  59,  46p.    6  refs 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  702 

Contents: 

"The  alignment  of  the  general  electric  single  crystal 
Orienter  and  diffractometer  for  single  crystal 
intensity  measurements"  by  J.   R.  Townsend, 
G.  A.  Jeffrey  and  G.   Panagis 

"The  application  of  the  general  electric  crystal 
orienter  and  cx>unter  diffractometer  to  crystal 
structure  analysis",  by  G.  A.  Jeffrey 

Report  on  the  intematiemal  union  of  crystallography 
commission  em  crystallographic  apparatus  confer- 
ences in  Stockholm,  June  9-12,   1959  on  X-ray 
wavelength  problems 

Precision  lattice  parameter  determination  counter 
methods  for  crystal  structure  analysis 


Stanford  U. ,  Calif. 
ON  THE  ANOMALOUS  LOSS  OF  RESOLUTION  OF 
PARAMAGNETIC  RESONANCE  HYPERFINE 
STRUCTURE  IN  UQUIDS,  by  G.  E.  Pake  and 
T.  R.  Tuttle,  Jr.    Technical  note  no.  2  on  Contract 
AF  18(603)13L   Oct  59,  7p.    9  refs.   AFOSR-TN-59- 
1018. 
Order  from  LC  ml$L  80,  ph$l.  80  PB  145  305 
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Hausser  (2.  Naturforsoh.  14a .  425  (1959))  has  re- 
cently observed  a  remarkable  temperature  dependence 
in  the  resolution  at  hypierfine  splittings  for  paramag- 
netic molecules  in  liquid  solution.    Typically,  he  finds 
that  increasing  temperature  from  a  point  at  high 
solvent  viscosity  ultim|itely  brings  out  a  well-resolved 
structure  Mtdiich  surpri$ingly  blurs  and  disappears  at 
still  higher  temF>eratures.    An  explanaticxi  is  pnroposed 
here  for  the  anomalous  loss  o€  struaure. 


Stockholm  U.  (Sweden). 
STUDIES  ON  THE  CRYSTAL  CHEMISTRY  OF 
TITANIUM,  VANADIUM  AND  ZIRCONIUM  OXIDES 
AT  ELEVATED  TEMPERATURES,  by  Arne  MagneU, 
Sten  Andersson  and  othlers.    Final  technical  rept. 
no.   I,   1  Oct  57-30  Sep  58,  on  Contract  DA  91-508- 
EUC-245.    1  Oa  58,  9^.    19  refs.    AD- 157  156. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  145  923 

Three  phases  exist  witjiin  the  solubility  range  d 
oxygen  in  a-titanium,  QCH-res ponding  to  random, 
partly  ordered  and  ordered  states  respectively.   TTie 
crystal  structure  of  th«  so-called  6-titanium  oxide 
is  related  to  that  of  the  *^ -phases  rf  several  binary 
alloy  systems  containing  titanium.    Ti305  shows  a 
rapid,  reversible  phase  transformation  at  100*\3. 
TTie  structure  d  V3O5  has  been  determined.    When 
heated  to  70'^C,  VO2  ot  Mo02-type  structure  under- 
goes a  rapid,  reversible  transformation  to  a  structure 
essentially  d  the  rutild  type. 


Uppsala  U.  (Sweden). 
ADDITION  COMPOUNDS  OF  DIPHOSPHORUS  TRI- 
OXIDE  TETRACHLORIDE,  by  Ingvar  Lindqvist, 
Margareta  Zackrisson^  and  Sigvard  Eriksson.   Tech- 
nical nae  no.  5  on  Coritract  AF  61(052)43.  17  July  59, 
7p.  5  refs.  AFOSR-TN-59-575;  AD-217  022. 
Order  from  LC  mi$I.  80,  ph$l.  80  PB  145  619 

The  formation  of  addition  compounds  with  diphospho- 
rous  trioxide  tetrachloride  as  donor  molecule  has 
been  stvdied.  The  follOiving  new  compounds  have  been 
prepared:  2SbCl5-  P2O3ICI4  and  SnC^-  P2O3CI4  and 
their  infrared  spectra  have  been  recorded.  (Author) 


Uppsala  U.  (Sweden). 
STUDIES  ON  MOLECi)lAR  CRYSTALS.    1.    EX- 
CITATION IN  A  PURQ  CRYSTAL,  by  George  G. 
Hall.    Technical  note  no.   15  on  Contract  AF 
61(514)1200.    1  Aug  58„  20p.    12  refs.   AD-226  403. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  186 

The  group  velocity  and  the  energy  of  excitation 
depend  on  the  shape  of  the  zone  at  excited  states  of 
the  crystal.    The  probljan  at  calculating  this  zone  is 
considered  and  shown  ijo  involve  a  calculation  of  long 
range  dipole  interactiohs.    The  method  of  long  waves 
is  adapted  to  enable  the  nature  of  the  excited  states 
to  be  investigated  further  and  it  is  shown  that,   in 
some  circumstances,   (the  excitation  is  like  a  longi- 
tudinal wave  of  fxjlarization  but  that  there  is  an 
electromagnetic  wave  (^oupled  to  the  excitation  as  it 
moves. 


Uppsala  U.  (Sweden). 
STUDIES  ON  MOLECULAR  CRYSTALS.    2. 
EXCITON  STATES  OF  PURE  CRYSTALS,  by 
George  G.  Hall.    Technical  note  no.  23  on  Contraa 
AF  61(514)1200.    I  Feb  59,  21p.    4  refs. 
Order  from  LC  nii$2.  70,  phf4.  80  PB  145  324 

The  problem  d  finding  the  exciton  states  of  a  pure 
molecular  crystal  is  considered.    In  these  states  the 
positive  and  negative  charges  are  separated  but  have 
a  Coulomb  attraction.    The  approximations  involved 
in  finding  those  states  by  the  Wannier  method  of 
comparing  with  a  hydrogen-like  atom  are  discussed 
in  some  detail.    Little  movement  of  excitation  is 
likely  in  these  states  until  the  charges  are  dissoci- 
ated from  one  another.    To  illustrate  the  accuracy  at 
the  Wannier  approximation  the  exciton  states  of  a 
linear  lattice  d  molecules  are  found  by  two  methods. 
An  exact  solution  d  the  difference  equations  can  be 
obtained  and  the  eigenvalues  have  a  simple  closed 
form.    The  Wannier  solution  gives  very  similar 
eigenvalues  when  the  principle  quantum  number  is 
large  or  if  the  effective  charge  is  small  and  they 
can  be  improved  by  adding  a  first  order  perturbation 
correction.    (Author) 


Uppsala  U.  (Sweden). 
TOWARDS  A  THEORY  OF  THE  CRYSTALLO- 
GRAPHIC  POINT  GROUPS,  by  Harold  V.   Mcintosh, 
Technical  note  no.  21  on  Contract  AF  61(514)1200. 
3  Nov  58,  23p.  AD-218  832. 
Order  from  LC  mi^.  70,  phH  80  PB  145  326 

Sunimary  is  made  of  the  theorems  to  be  expected  in 
a  comprehensive  theory  of  both  the  double  and  single 
crystailographic  point  groi()8.  Based  upon  their  de- 
composition as  semi-direct  products,  it  is  ahoMm  bcm 
the  theory  may  yield  a  nomenclature  for  the  groups 
and  their  representations,  and  a  factored  form  for 
the  projection  operators  belonging  to  the  rows  of  the 
irreducible  representations.  This  factorization  is 
used  to  discuss  the  reduction  of  sfjherical  harmonics 
according  to  their  point  group  symmetry,  as  well  as 
to  discuss  normal  coordinate  analyses,  the  construc- 
tion of  symmetric  Hamiltonians,  and  the  derivation 
of  selection  rules.    The  selection  rules  follow  from 
the  reduction  erf  ICronecker  product  representations. 
The  equivalence  of  complex  conjugate  representa-  • 
tions  and  the  construction  of  unitary  representation 
is  discussed.    The  entire  analysis  is  predicated  upon 
a  certain  canonical  form  for  the  representation  of  a 
semi-direct  product,  which  is  described.  (Author) 


Westinghouse  Electric  Corp. ,  Youngwood,  Pa. 
RESEARCH  IN  THE  PREPARATION  OF  HYPER- 
PURE  SINGLE  CRYSTAL  SIUCON  CARBIDE. 
Scientific  rept.  no.  5,  29  Aug  58-30  June  59,  on 
Contract  AF  19(604)2174.    fI959]  46p.    11  refs. 
AFCRC-TN-59-792. 
Order  from  LC  mi^.  30,  ph $7.  80         f  PB  145  370 

Preparation  and  properties  of  pure  silicon  carbide: 
Extensive  experiments  have  been  carried  out  on  the 
preparation  of  single  crystals  of  SiC  in  a  graphite 
tul>e  furnace,  after  the  method  of  Lely.   A  wide  range 
of  ambients  have  been  employed.   Crystals  have  been 
grown  in  argon,  hydrogen,  axid  over  a  wide  raoge  d 
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temperatures.    Emphasis  is  laid  upon  the  relationship 
between  these  variables  and  the  compos itiMi  and 
habit  of  the  material  grown.    Interferometric  determi- 
nation of  twist  and  pdytype  in  silicon  carbide 
whiskers:  Whiskers  at  hexagonal  SiC  have  been  pre- 
pared in  a  graphite  tube  furnace.    They  are  grown  by 
sublimation  of  SiC  in  hydrogen,  depositing  at  temper- 
atures about  2000**C  as  acicular  crystals  of  hexagonal 
section,  with  [0001]  along  the  whisker  length.    The 
(liOO)  faces  have  been  examined  using  optical  inter- 
ference techniques,  and  are  found  to  exhibit  a  twist. 
The  Eshelby  formula  for  twist  caused  by  a  screw 
dislocation  has  been  used  to  estimate  the  strength  of 
the  associated  Burgers  vector.    It  is  found  that,  within 
the  experimental  error,  the  estimated  Burgers  vector 
is  equal  to,  or  is  an  integral  multiple  of  the  unit  cell 
of  the  SiC  polytype  4H.    It  is  thus  concluded  ttiat  these 
twisted  whiskers  grow  by  means  of  a  screw  dis- 
location of  int^ral  strength  Darallel  to  the  axis,  and 
that  they  are  of  polytype  4H.  (Author) 
(See  also  PB  140  092) 


Theoretical  Physics 


Aerosciences  Lab. ,  General  Electric  Co. , 

Riiladelphia,   Pa. 
PLASMA  PROPULSION  BY  A  RAPIDLY  VARYING 
MAGNETIC  FIELD,  by  M.  M.  Klein  and  K.  A. 
Brueckner.    Rept.  on  Contract  AF  04<647)269. 
2  Dec  59,  51p.    7  refs.   Technical  Information  Series 
R59SD453. 
Order  from  LC  mi  $3.  60,  ph$9.  30  PB  145  704 

The  motion  of  a  plasma  driven  by  a  rapidly  varying 
magnetic  field  from  a  stationary  coil  have  been  in- 
vestigated for  (1)  the  diamagnetic  case  (ionization 
process  ignored)  and  (2)  non- diamagnetic  case. 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
HYDRODYNAMIC  MODEL  OF  DIFFUSION  EFFECTS 
ON  SHOCK  STRUCTURE  IN  A  PLASMA,  by  O.  W. 
Greenberg,   H.   K.   Sen,  and  Y.  M.   Treve.    Dec  59, 
48p.   12  refs.    Geophysical  Research  Papers  no.  66; 
AFCRC-TR-59-278. 
Order  from  OTS  $1.  25  PB  161  522 

Diffusion  effects  on  the  structure  of  a  steady,  plane 
shock  in  a  proton -electron  plasma  have  been  studied 
using  a  simplified,  two-fluid,  hydrodynamic  model  in 
which  diffusion  is  the  only  shock -broadening  mecha- 
nism.   Charge  separations  occur  inside  the  shock  be- 
cause of  the  mass  difference  between  protons  and 
electrons.    The  shock  is  shown  to  have  electric  field 
and  density  oscillations  as  a  function  of  distance 
through  tlie  shock.    The  peak  electric  fields  are  large; 
the  peak  electric  field  inside  a  weak  siiock  of  Mach 
1. 169  reaches  41,  700  volts/cm  for  typical  quiescent 
plasma  conditions.    The  distance  in  which  electric 
field  changes  occur  is  of  the  order  of  ttie  Debye  length 
of  the  quiescent  plasma.    The  present  work  is  limited 
to  shocks  of  Mach  number  less  than  2.   (Author) 


Avco-[Everett]  Research  Lab.  [Mass  .] 
TWO-DIMENSIONAL  INCOMPRESSIBLE  MAGNETO- 
HYDRODYNAMIC  FLOW  ACROSS  AN  ELLIPTICAL 
SOLENOID,  by  Nelson  H.  Kemp  and  Harry  E.  Pet- 
schek.   Rept.  on  Contracts  AF  04(645)18  and  AF 
49(638)61.  Apr  58,  74p.  7  refs.  Research  rept.  26; 
AFOSR-TN-58-438;  AD- 158  243  and  AD- 159  613. 
Order  from  LC  mi$4.50,  ph$12.30  PB  137  763 

An  analysis  has  been  made  of  the  two-dimensional 
flow  of  an  incompressible,  constant-conductivity 
fluid  through  an  elliptically- shaped  solenoid  containing 
a  constant  magnetic  field  directed  normal  to  the  flow 
plane.  The  effect  of  both  HaU  current  and  ion  slip  has 
been  included  in  the  Ohm's  Law  used  for  the  fluid. 
The  analysis  was  performed  by  means  of  a  pertur- 
bation procedure  in  two  parameters  ,  one  being  the 
magnetic  Reynolds  Number  Rm  and  the  other  the 
ratio  of  magnetic  force  per  unit  area  to  dynamic  pres- 
sure, S.  Calculations  were  carried  through  first 
order  in  each  parameter,  and  closed-form  analytic 
expressions  were  obtained  for  the  force  and  moihent 
on  the  solenoid,  the  current  density,  stream  function, 
magnetic  field  and  other  pertinent  physical  quantities  . 
It  was  found  that  in  zero  order,  there  is  a  force  but 
no  moment  on  the  solenoid.  In  the  first  order  in  S, 
where  the  flow  field  changes  but  the  magnetic  field 
does  not,  there  is  a  moment  and  a  force,  the  latter 
being  antiparallel  to  the  zero  order  force.  In  the 
first  order  in  R^i  where  the  magnetic  field  changes 
but  the  flow  field  does  not,  there  is  a  moment,  but  no 
force.  Thus,  through  first  order  the  lift  to  drag  ratio 
is  the  same  as  in  zero  order.  Graphs  are  presented 
which  illustrate  some  of  the  effects  of  angle  of  attack, 
fineness  ratio  of  the  ellipse,  HaU  current  and  ion  slip 
on  the  forces  and  moments .  (Author) 


California  U. ,  Berkeley. 
FUNmMENTALS  OF  THE  POLAR  METHOD  IN 
GAS  WAVE  DYNAMICS,  by  R.   A.   Stem  and 
A.  K.  Oppenheim.  Technical  note  DR  5  on  Contract 
AF  49(638)166.  Nov  59,   104p.  37  refs.  AFOSR-TN- 
59-1152. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  145  544 

Gas  wave  dynamics  is  concerned  with  the  analysis  of 
interactions  between  waves  propagating  in  compress- 
ible and  reacting  media.    Multiple  interactions,  such 
as  those  occurring  in  shock  tubes  or  during  the  de- 
velopment of  detonation,   require  solutions  "in  the 
large",  that  is  by  means  of  analysis  which  considers 
only  the  con^>atibility  conditions  for  the  wave  system 
resulting  from  each  interaction  without  any  regard 
for  the  details  of  its  progress.    These  dynamic  bound- 
ary conditions  are  expressed  in  terms  of  invariance 
relations  between  equilibrium  states  across  each 
component  wave.    For  the  solution  of  the  wave  system 
they  have  to  be  pieced  together,  either  numerically 
by  an  iterative  procedure,  or  grt^ically  by  the  polar 
method.    The  present  work  introduces  the  funda- 
mentals of  the  polar  method,  which  consists  of  the 
formulation  of  the  basic  problem  leading  to  the  es- 
tablishment of  invariance  relations  in  the  general 
case  of  a  wave  process,  the  derivation  of  invariance 
relations  for  an  elementary  wave  process  in  the  gen- 
eral case  of  a  compressible  and  reactive  n«dium, 
and  the  illustration  of  the  analysis  by  the  derivation 
of  invariance  relations  for  two  special  cases  of 
simple  waves:  one  vii  th  friction  and  the  other  with 
chemical  reaction. 
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[Xigway  Proving  Ground,  Utah. 
ON  THE  STRUCTURE  OF  HYDRODYNAMIC  AND 
ELECTRODYNAMIC  FIELDS.    PART  I:   VECTOR 
EXPANSIONS  IN  RECTANGULAR  COORDINATES,  by 
Keith  L.  McDonald.    Aug  59,  42p.   5  refs.    Technical 


rept.  DPGR  240. 

Order  from  LC  ml$3.  30, 


ph$7.  80 


PB  145  697 


In  a  previous  paper  the  author  discussed  the  linear 
component  fields  appearing  in  the  Taylor  expansion  of 
an  arbitrary  solenoidal  vector.    The  present  work 
complements  these  fields  to  include  those  vectors  with 
a  non-vanishing  divergence.    The  second  and  third 
order  fields  are  treated  ejxtensively  for  both  the 
solenoidal  and  dlvergencei  cases.    A  general  scheme 
for  treating  higher  order  fields  is  also  presented. 
Field  structures  are  pictorially  elucidated  by  means 
of  figures  showing  vector  lines  of  force.   (Author) 


Guggenheim  Aeronautic4l  Lab.  ,  Calif.   Inst,   of 

A  SHALLOW- LIQUID  THIEORY  IN  MAGNETOHY- 
DRODYNAMICS,  by  L.   E.    FrankeL   Rept.  on  Con- 
tract AF  49(638)476.  June  59,  77p.    18  refs.   OSR 
Technical  note  59-563;  Al|)-216  758. 
Order  from  LC  niiK  50,  iph$12.  30  PB  145  299 

The  nonlinear  and  linear  ^hallow-water  theories, 
which  describe  long  gravity  waves  on  the  free  surface 
of  an  inviscid  liquid,  are  extended  to  the  case  of  an 
electrically  conducting  liquid  on  a  horizoital  bottom, 
in  the  presence  of  a  vertical  magnetic  field.   The  dish 
holding  the  liquid,  and  th^  medium  outside  it,  are 
assumed  to  be  non-conduc^ting.   T^e  approximate 
equations  are  based  on  a  $mall  ratio  of  depth  to  wave- 
length, on  the  properties  iof  mercury,  and  on  a  mod 
erate  magnetic  field  strength.   These  equations  have 
a  magneto- hydraulic  character,  for  in  the  shallow 
liquid  layer  the  horizontal  fluid  velocity  and  current 
density  are  independent  o(  the  vertical  coordinate. 
Some  explicit  solutions  of  the  linear  equations  are 
obtained  for  plane  flows  and  for  axi- symmetric  flows 
in  which  the  velocity  vect(^r  lies  in  a  vertical,  meri- 
dianal  plane.  (Author) 

Institute  for  Fluid  Dynaifccs  and  Applied  Mathe- 
matices,  U.  at  Maryland,  College  Park. 
RAYLEIGH'S  PROBLEM  DM  A  TRANSVERSE  MAG- 
NETIC FIELD,  by  Hsun  Tiao  Yang.   Rept.  on  Con- 
tract AF  49(638)401.  Dec  58,   19p.  4  refs.  Technical 
nae  BN-158;  AFOSR-TN-$9-47;  AD- 209  418. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  567 

Rayleigh's  problem  of  an  infinite  flat  plate  set  im- 
pulsively into  uniform  motion  in  its  own  plane,  in  the 
presence  of  a  transverse  wiiform  magnetic  field,  is 
studied  in  the  present  note.  The  fluid  is  assumed  to 
be  an  incompressible  continuum,  and  the  plate  elec- 
trically non-conducting.    Two  limiting  cases  are  dis- 
cussed somewhat  in  detail  (1)  The  nruignetic  field  is 
very  weak.    In  this  case  it  is  found  that  the  flow  field 
is  only  slightly  perturbed  from  the  classical 
Rayleigh's  result.  (2)  The  magnetic  field  is  very 
strong.   Here  the  flow  field  is  greatly  influenced  by 
the  magnetic  field.  An  AlfVen  wave,  propagating  at 
high  speed  in  the  direction  of  the  magnetic  field, 
gives  rise  to  a  small  discontinuity  in  the  flow  velocity 
at  the  wave  front. 


Institute  d  Tlieoretical  Riysics,   SUnford  U. , 

Calif. 
PION-PION  SCATTERING  IN  THE  <P^  THEORY,  by 
M.  Baker  and  P.  Zacharlasen.    Technical  note  no.  9 
on  Contract  AF  49(638)388.    Dec  59,  25p.    5  refs. 
AFOSR-TN-59-1324. 
Order  from  LC  mi$2.  70,  pti%4.  80  PB  145  642 

Pion-pion  scattering  has  been  calculated  using  the 
determinantal  n.-thod,   assuming  that  a  relativistic 
(  A/4)  (  <P  i  ^i)2  coupling  is  responsible  for  the  inter- 
actlcm.    The  scattering  amplitude  for  the  individual 
partial  waves  is  expressed  as  a  ratio  of  two  power 
series  and  terms  through  ^  ^  have  been  kept  in  each 
series.    Numerical  results  for  the  S-  and  P-waves 
have  been  obtained.   A  is  adjusted  by  attempting  to  fit 
the  electromagnetic  structure  of  nucleons.    The  best 
value  of  A  obtained  by  this  fit  is  unfortunately  so 
large  that  the  validity  of  the  determinantal  approxi- 
mation is  doubtful.    (Author) 


Institute  of  Theoretical  Physics,  Stanford  U. ,  Calif. 
SOME  REMARKS  ON  COMPTON  SCATTERING,  by 
J.   D.  Walecka.    Technical  note  no.   8  on  Contract 
AF  49(638)388.    Dec  59,   16p.  8  refs.    AFOSR-TN- 
59-1332. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  640 

As  of  the  present  time,  no  successful  theory  of 
nuclear  Compton  scattering  exists.    The  best  attempts 
at  a  theory  combine  the  amplitude  for  the  scattering 
of  photons  by  a  Dirac  particle  with  a  point  anomalous 
moment  (this  amplitude  is  known  to  be  exact  in  the 
low-energy  limit)  with  an  amplitude  which  attempts 
to  take  into  account  the  internal  structure  of  the 
nucleon.    In  this  note,  the  first,  or  "Powell  ampli- 
tude, "  is  presented  in  a  form  which  is  useful  in  such 
calculations.    (Author) 


Materials  Research  Lab. ,  Watertown  Arsenal, 

Mass. 
X-RAY  INCOHERENT  SCATTERING  FUNCTIONS 
FOR  NON- SPHERICAL  CHARGE  DISTRIBUTIONS. 
n.  Ti*2,  V*2,  Mn*^,  Mn  AND  Pe,  by  A.  J. 
Freeman.    Nov  59,   18p.    14  refs.    MRL  Rept.  no.  68. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  631 

Compton  incoherent  scattering  functions  have  been 
calculated  for  the  transition  elements,  Ti*   V*^. 


Mn 


*2 


Mn     ,  Mn  and  Fe  using  available  Hartree- 


Pock  free  atom  wave  functions.   The  methods  re- 
ported earlier  for  including  the  effectsof  non-sphericAl 
charge  distributions  on  the  scattering  function  have 
been  employed  in  these  calculations  as  welL    In 
agreement  with  previous  results,  large  differences 
are  found  from  the  values  of  James  &  Brindley,  due 
mainly  to  the  inclusion  of  all  the  exchange  terms  in 
the  Waller -Hartree  theory.    (Author)   (See  also 
PB  139  657) 

Microwave  Lab. ,   Stanford  U. ,  Calif. 
INTERPRETATION  OF  THE  RESULTS  OF  THE 
RF  CONFINEMENT  EXPERIMENT,  by  P.  A. 
Sturrock.    Scientific  rept.  no.  3  on  Contract  AF 
19(604)5226.   Oct  59,  30p.    8  refs.   M.  L.  rept.  na 
638;  APCRC-TN-59-787. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  289 
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The  results  of  certain  experiments  upon  the  con- 
fining action  of  low  frequency  (about  10  Mc/s)  rf 
fields  upon  plasmas  are  reviewed.    Attempts  at 
diearetical  explanation  of  these  results  by  various 
confinement  mechanisms  also  are  reviewed.    The 
theories  are  not  found  acceptable,  and  there  are  cer- 
tain general  reasons  for  believing  that  the  experi- 
ments do  not  represem  true  confinement.    Investiga- 
tion of  the  electric  field  configuration  necessary  to 
explain  the  observed  plasma  configuraticm  leads  one 
to  interpret  the  experiment  in  terms  of  "pseudo- 
confinement".    Surface  charges  build  up  on  the  inner 
wall  of  the  glass  tube  in  such  a  way  that  electrons 
experience  a  radially  inward  force  at  the  surface  cf 
the  plasma  over  almost  all  of  the  surface  of  L^e 
plasma  almost  all  of  the  time;  ions  therefore  experi- 
ence an  outward  force  almost  everywhere  most  all 
of  the  time.    The  effect  of  the  rf  electric  field  is 
therefore  to  promote  the  formation  of  a  high -voltage 
sheath  separating  the  plasma  from  the  glass  tube. 
This  interpretation  appears  to  be  fully  compatiable 
with  observations  so  far  made  with  various  electric - 
field  patterns;  it  also  offers  an  explanation  of  the 
dark  deposits  on  the  glass  tube  noted  in  certain  ex- 
periments.   Further  experiments  which  may  be  con- 
ducted to  verify  this  theory  are  proposed.    (Author) 


Microwave  Lab. ,   Stanford  U.  ,   Calif. 
A  PARAMETRIC  AMPLIFIER  THEORY  FOR  PLAS- 
MAS AND  ELECTRON  BE.\MS,  by  G.  S.  Kino.    Scien- 
tific rept.  no.   14  on  Contract  AF  19(604)1930.    Sep  59, 
28p.  5  refs.    AFCRC-TN-59-776;  ML  rept.  no.   636. 
Order  from  LC  mi$2.  70,  phM-  80  PB  145  652 

The  theory  of  a  new  type  of  parametric  amplifier  which 
uses  a  gas  discharge  plasma  as  a  nonlinear  propagat- 
ing medium  is  given.    This  theory  is  based  on  a  zero 
temperature  plasma  assumption.    The  nonlinear  cou- 
pling between  traveling  waves  passing  through  the 
plasma  is  determined  by  taking  second-order  terms  in 
the  velocity  into  account.    A  simplified  normal  mode 
theory  is  used  to  describe  the  effect  on  the  propagation 
constants  of  the  individual  modes  due  to  coupling  be- 
tween them.    The  theory  is  carried  out  in  detail  for  a 
plasma  in  an  infinite  magnetic  field  and  for  a  plasma  in 
a  zero  magnetic  field.    The  final  propagation  equaticm 
for  the  traveling  waves  is  found  in  terms  of  the  fields 
in  tiie  plasma  of  the  small -signal  pumping  wave,  signal 
wave  and  idler  wave.    In  the  appendix  the  theory  is 
extended  to  cover  the  case  of  beam-typ>e  f>arametric 
amplifiers.    The  results  obtained  are  in  agreement 
with  the  theory  of  Louisell  and  Quate  for  the  principal 
waves  of  a  space-charge  wave  parametric  amplifier. 


Oslo  U.  (Norway). 
THEORETICAL  RESEARCHES  IN  MAGNETO- 
HYDRODYNAMICS»  by  0ivin  Holt?r,  Eberhart  Jensen 
and  others.    Technical  (final)  rept.  on  Contract 
AF  61(052)49.    30  June  59,   19p.    AFOSR-TR-59-92; 
AD-219  370. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  665 

The  subjects  covered  are  plasma  oscillations  in  the 
classicad  sense;  general  theory  of  wave  propagation 
in  a  plasma;  the  farm  and  importance  erf  viscous 
forces  in  plasma  phenomena  when  magnetic  fields  are 


active;  plasma  shock  waves;  and  forces  in  a  plasma 
conditioned  by  certain  deviations  from  thermal 
equilibrium,  in  particular  deviations  frcwn  equiparti- 
tion  of  kinetic  energy.    (Author) 


Uppsala  U.  (Sweden). 
SYMMETRY- ADAPTED  FUNCTIONS  BELONGING 
TO  THE  SYMMETRIC  GROUPS,  by  Harold  V. 
Mcintosh.    Technical  note  no.   19  on  Contract  AF 
61(514)1200.    6  Oct  58,  24p.  19  refs. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  145  327 

Young's  factorization  of  the  idempotents  belonging  to 
the  symmetric  groups  is  given  a  necessary  and  suf- 
ficient characterization,  by  means  of  a  lemma  due  to 
Burrow.    The  use  of  these  idempotents  is  contrasted 
with  Yamanouchi's  representation,  and  finally  the 
equivalence  of  Lttwdin's  p)ath-diagram  method  to  the 
group- theoretical  treatment  of  the  angular  momentum 
states  arising  from  the  coupling  of  an  assemblage  of 
spin  1/2  particles  is  demonstrated.   (Author) 
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Thermodynamics 


Armour  Research  Foundation,  Chicago,  111. 
THE  DEVELOPMENT  OF  THERMOCOUPLES  FOR 
TEMPERATURES  IN  THE  REGION  OF   1600*^  TO 
2000OC,  by  Gary  Steven  and  Walter  C.  Troy.    Final 
rept.  on  Subcontract  to  Contract  [DA  36-039-sc- 
2004]    18  Sep  50,   122p.   50  refs.    NEPA  1580; 
ATI- 155  272. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  137  512 

Thermocouples  representing  combinations  of  tungs- 
ten,  molybdenum,  tantalum,  platinum,  rhodium, 
iridium  and  alloys  of  these  metals.    In  a  neutral 
atmosphere,  optimum  properties  and  performance 
were  obtained  witii  the  tungsten/iridium 
thermocouple.   Alumina  Was  selected  among*the 
pure  oxide  refractories  for  the  protection  of  the 
w/Ir  thermocouple.    The  Ir/60%  Ir,  40%  Rh  diermo- 
couple  required  no  protective  shielding  for  tempera- 
ture measurements  in  oxidizing  atmosphere. 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
THERMAL  PROPERTIES  OF  MATERIALS  AT  ELE- 
VATED TEMPERATURES,   by  Herbert  W.  Deem, 
Webster  D.  Wood,  and  Charles  F.  Lucks.    Rept.  for 
1  July  58-30  June  59  on  Materials  Analysis  and  Eval- 
uation Techniques,  Contract  AF  33(616)5849.    Dec  59, 
22p.   1  ref.    WADC  Technical  note  59-215. 
Order  from  OTS  $0.  75  PB  161  478 

Apparatus  was  designed  and  assembled  for  making 
linear-thermal-expansion,   sp)ecific-heat,  and  thermal- 
conductivity  measurements  to  5000  F  or  above  on 
metals  and  ceramic-type  materials.    Linear-thermal- 
expansion  and  specific-heat  measurements  are  made 
in  the  same  apparatus  using  the  same  specimen.    Ex- 
pansion measurements  are  made  by  directly  viewing 
fiducial  marks  on  a  cylindrical  specimen  with  two 
telemicroscopes.    ^}ecific-heat  measurements  are 


Heat 


made  by  measuring  the  Heat  Input  to  an  inner  heater 
which  is  required  to  heat  the  specimen  d  known  mass 
over  a  measured  temper)ature  range.    Thermal- 
conductivity  measurements  are  made  by  a  radical 
heat-flow  method  using  4  thick-walled-cylindrical 
specimen  with  an  encircling  graphite  heater.    The 
apparatus  are  essentially  completed  and  are  ready 
for  calibration.    No  measurements  are  reported. 
(Author) 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R.   L 
STEADY  FLCW   OF  SLltiHTLY  VISCO- ELASTIC 
FLUIDS,  by  W.   E.  Langjois  and  R.  S.   Rivlin.  Tech- 
nical rept.  na   3  on  Cont^ract  DA  19-020- ORD- 4725. 
Dec  59.   109p.   10  refs.  DA- 4725/3.  OOR  rept, 
1271.  27-M.  ' 

Order  from  LC  mi $5.  70 „ 


ph$16.  80      '    PB  145  365 


A  number  of  problems  concerning  flow  of  an  incom- 
pressible slightly- viscoelastic  fluid  are  discussed. 
There  are:  flow  through  $  straight  pipe  of  elliptical 
cross- section;  flow  in  a  Converging  channel  formed 
by  two  infinite  planes;  and  co-nvergent  flow  in  a  coni- 
cal vessel.  Inertial  forces  are  systematically  neg- 
lected. (Author) 


California  U. ,  Berkeley 
^ATISTICAL  STUDY  OP  ACCELERATING 
FLAMES:  ANALYSIS  OF  VARIANCE,  by  R.  A. 
Stern,  A.  J.  Laderman,  tnd  A.  K.  Oppenheim. 
Technical  note  DR  6  on  Contract  AF  49<638)166. 
Nov  59,   79p.    12  refs.    AFOSR-TN-59-1171. 
Order  from  LC  miK  50,  ph$12.  30  PB  145  637 

Study  of  velocity  fluctuations  observed  by  means  erf 
ionization  probes  during  the  development  of  detonation 
reveals  its  significance  as  an  indicator  of  physical 
characteristics  at  the  flaitie.    The  results  of  the 
study  are  used  to  establish  the  requirements  for 
more  detailed,  systematic  investigation  erf  the  fluc- 
tuating characteristics  d  accelerating  flame  fronts. 


DukeU.  [Durham,  N.  C 


I 


THE  STEADY-STATE  THERMOELASTIC  PROBLEM 

FOR  THE  ELASTIC  LAYER  RESTING  ON  A  RIGID 

FOUNDAnON,  by  I.  N.  Sneddon  and  F.  J.  Lockett. 

Rept.  on  Contract  AF  18(^00)1341.  Sep  59,  12p.  4 refs 

AFOSR-TN-59-1291. 

Order  from  LC  mi$2. 40,  |ph$3. 30  PB  145  508 
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Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
APPUCATION  OF  A  SINGLE  PROBE  FOR  DERIVA- 
TIVE DIFFERENTIAL  TIERMAL  ANALYSIS,  by 
JackM.  Pakulak,  Jr.    1  Sqp  59,   18p.    4  rafs.   NOTS 
TP  2315;  NAVORD  rept.  ^86;  AD- 227  047. 
Order  from  LC  ini$2.  40,  ph$3.  30  PB  145  279 

The  appUcaticHi  of  an  RC  network  to  thermal  analysis 
makes  possible  the  use  of  a  less  complicated  appara- 
tus confining  a  single  theormal  sensing  elemenL    Tlie 
described  apparatus  is  particularly  sensitive  in 
studyloK  the  thermal  physical  aspeas  erf  a  material 


under  investigation.    In  this  case  die  endo- exothermic 
peak  area  or  height  is  proportional  to  the  rate  d 
change  for  that  particular  reaction  rather  than  to  the 
concentration.    The  apparatus  is  very  sensitive  and 
simple  with  non-critical  components  being  used  for 
the  most  part.    TTie  data  obtained  from  the  use  d  this 
apparatus  are  reliable  and  accurate  in  the  tempera- 
ture range  considered  valid  for  glass  enclosed  ther- 
mistors.   Its  practical  application  is  shown  by  the 
qualitative  determination  d  transition  points  for 
certain  inorganic  and  organic  compounds  and  the 
possibility  d  its  incorporation  into  future  kinetic 
studies.    (Ai^or) 


Purdue  U.,  Lafayette,  Ind. 
HEAT  TRANSFER  FROM  NON- ISOTHERMAL 
SURFACES,  by  Helmut  Wolf.  Rept.  on  Project  Squid, 
Contract  Nonr- 1858(25).  Apr  59,  26p.  10  refs  .  Squid 
Technical  rept.  PUR- 38- P. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  380 

Heat  transfer  experiments  conducted  in  circular  tubes 
having  variations  in  wall  temperature  with  axial  dis- 
tance are  corrected  to  conditions  of  constant  tube 
wall  temperature  by  employing  a  form  of  the  theory 
due  to  Rubes  in  for  flat  plates  .  The  corrected  results 
are  compared  with  experiments  wherein  the  wall 
temperature  was  held  constant  with  respect  to  axial 
'distance. 


Wave  Propagation 


Boston  Coll.  ,  Chestnut  Hill,  Mass. 
ABSORPTION  OF  ULTRASONIC  ENERGY  IN  LIQ- 
UIDS, by  Frederick  E.  White.   Final  rechnical  repL 
for  2  Feb  53-1  Dec  56  on  Contract  DA  19-020-ORD- 
2569.   [1956]  41p.  37  refs.  OOR  rept.  674.  i  P; 
AE>-118  798. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  138  419 

The  purpose  erf  the  research  was  to  attempt  to  obtain 
reliable  data  on  the  absorption  erf  ultrasonic  energy 
in  various  liquiels  over  as  wide  as  possible  ranges  of 
both  frequency  and  temperature,  and  then  to  consider 
the  significance  d  the  data.    Several  liquids  have 
been  used,  with  the  most  study  being  given  to  ethyl 
acetate.    A  major  portion  erf  the  tin  e  spent  on  this 
project  has  been  in  the  endeavor  to  devele^  appara- 
tus capable  of  yielding  reliable  data  in  a  reasexnable 
time.    Practically  none  of  the  ai^ratus  in  use  at  the 
beginning  of  the  project  is  now  being  used,  changes 
having  been  made  in  almost  every  part. 


Brown  U.  Dlv.  d  Engineering,  Providence,  R.  I. 
THE  DIFFRACTION  OF  AN  ACOUSTIC  OR  ELEC- 
TRO-MAGNETIC PULSE  BY  A  RESISTIVE  HALF- 
PLANE,  by  V.  M.  Papaxlopoulos.    Rept.  on  Cootraa 
AF  19(604)4561.    Oct  59,  38p.    2  rcrfs.    Scientific  rept. 
AF  4561/6;  APCRC-TN-59-793. 
Order  from  LC  nii$3. 00,  pfa$6. 30  n  145  288 
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The  two  dimensional  wave  diffraction  problem, 
acoustic  or  electromagnetic,  in  which  a  pulse  d 
step-funaion  time  dependence  is  diffracted  by  a 
resistive  half -plane  is  solved  by  assuming  dynamic 
similarity  in  the  solution.    (Authenr) 


Columbia  U.  School  of  Engineering,   N.  Y. 
A  TRANSPORT  EQUATION  FOR  THE  SPECTRAL 
DENSITY  OF  A  MULTIPLY  SCATTERED  ELECTRO- 
MAGNETIC FIELD,  by  Dmitri  &  Bugnolo.    Technical 
rept.  T-3/D  on  Contract  AF  49(638)350.    19  Nov  59, 
27p.    19  refs.    CU-8-59-AF-350-EE;  AFOSR-TN-59- 
1175. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  315 

The  use  erf  a  first  Bom  approximation  is  open  to 
question  when  the  path  length  is  greater  than  a  mean 
free  path  in  the  scattering  region.    It  is  therefore  d 
interest  to  develop  a  transport  equation  capable  erf 
predicting  the  spectral  density  for  such  cases.    The 
general  theory  presented  in  this  paper  is  applied  to 
the  case  erf  multiple  scattering  by  dielectric  noise. 
It  is  independent  of  models  for  the  dielectric  fluc- 
tuations.   A  method  of  solution  is  develof>ed  for  th^ 
case  erf  forward  scattering.    The  particular  case  d 
a  monochromatic  plane  wave  incident  erf  a  half  space 
is  discussed  in  detail.    The  results  are  applied  to  a 
numerical  example  in  the  troix>SDhere.    ^Author) 


Columbia  U.   Schexil  erf  Engineering,  New  York. 
ON  THE  QUESTION  OF  MULTIPLE  SCATTERING 
IN  THE  TROPOSPHERE,  by  Dimitri  S.  Bugnolo. 
Technical  rept.   T-4/D  on  Contract  AF  49(638)350. 
19  Nov  59,   23p.    18  refs.    CU-9-59-AF-350-EE; 
AFOSR-TN-59-1252. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  555 

A  criteria  is  developed  to  serve  as  a  measure  d 
multiple  scattering  in  the  troposphere  as  a  result  d 
dielectric  noise.    The  question  to  be  answered  is: 
What  is  the  probability  that  any  ray  d  the  incident 
field  will  be  scanered  at  least  twice  in  a  distance  R7 
This  is  a  useful  criteria  in  that  it  can  be  used  as  a 
measure  of  reliability  for  the  usual  single  se:atter 
approximations.    The  criteria  is  developed  in  detail 
for  an  arbitrary  dielectric  noise  and  applied  to  a  num- 
ber d  special  cases.    The  results  indicate  that 
multiple  scattering  effects  should  be  erf  importane:e  in 
the  microwave  spectrum.    (Author) 


Cornell  U.  ,   Ithaca,   N.  Y. 
THEORY  OF  SCATTERING  OF  X-RAYS  AT 
ULTRA-SMALL  ANGLES,  by  A.  W.   K.  Metzner  and 
L.  G.  Parratt.    Technie:al  rept.  no.  15  on  Cemtract 
AF  18(600)300.    14  Sep  58,  30p.  57  refs.    AFOSR- 
TN-58-780;  AD- 202  001. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  537 

The  present  study  represents  a  survey  and  discmssion 
of  small-angle  scattering  theory  with  an  attempt  in 
particular  to  clarify  the  picture  in  the  ultra- small - 
angle  region.    It  will  be  seen  that  interparticle  Inter- 
ference effects  play  a  dominant  role  here.    On  the 
other  hand  it  will  also  be  seen  that  no  theory  based  on 
/ust  the  .single  scattering  pre>cess  qan  predict  the 


experimental  scattering  curve  correctly  in  this  re- 
gion, and  multiple  scattering  theory  has  not  yet  been 
developed  to  the  point  where  interparticle  interfer- 
ence effects  are  taken  into  accxxmt. 


Cruft  Lab. ,  Harvard  U. ,  Cambridge,  Mass. 
THEORETICAL  AND  EXPERIMENTAL  STUDY  OF 
THE  BACK- SCATTERING  CROSS  SECTION  OF  AN 
INFINITE  RIBBON,  by  Michael  S.  Macrakis.    Scien- 
tific rept.  no.  2,  series  2  on  Contract  AF 
19(604)4118.    5  June  59,   19p.   11  refs.    AFCRC-TN- 
59-788. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  145  579 

The  geometrical  optics  approximatiexi  is  derived  for 
the  back-sc:attering  cross  secticm  per  unit  length  of 
an  infinite  ribbon.    A  comparison  is  made  with  the 
exact  theory,  the  approximate  theory  erf  Sommerfeld, 
the  variational  method,  and  with  experimental  results 
obtained  through  the  space- separation  method  for  the 
measurement  erf  back- scattering  cross  sections  in  a 
parallel -plate  region. 


Electri<:al  Engineering  Research  Lab. ,  U.  of 

Texas,  Austin. 
AN  ANALYSIS  OF  RADIOSONDE  EFFECTS  ON  THE 
MEASURED  FREQUENCY  OF  OCCURRENCE  OF 
DUCTING  LAYERS,  by  N.  K.  Wagner.    1  Dec  59, 
38p.    15  refs.    Rept.  on  Contract  AF  19(604)2249. 
Rept.  no.  6-31;  AFCRC-TN-59-967. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  286 

The  influence  and  importance  erf  racUosonde  sensing 
element  time  lag,  data  transmission  techniques  and 
significant  level  selectiem  criteria  on  the  resulting 
computed  index  of  refraction  profile  are  discussed. 
Time  lag  is  found  to  be  the  most  important  single 
effect  with  data  transmission  techniques  next  in  im- 
portance.   Signlfic:ant  level  criteria  have  a  very  small 
effect  on  ducting  layer  detection,  and  when  considered 
in  combination  with  time  lag  and  data  transmission 
techniques,  are  negligible.    The  quantitative  impor- 
tance of  these  radiosexide  effects  on  ciucting  layer 
detection  for  the  Southern  California  coastal  region 
is  determined  by  employing  a  refractometer  profile 
data  sample  ale^ig  with  knewn  and  assumed  charac- 
teristics for  the  radiosonde.   A  comparison  is  also 
made  between  layer  frequency  erf  e>ccurrence 
statistics  obtained  from  refractcxneter  and  radio- 
sonde data  for  this  geographical  area.    (Author) 


Electrical  Engineering  Research  Lab. ,  U.  d  Texas 

[Austin] 
RADIO  PROPAGATION  MEASUREMENTS  IN  THE 
100-118  KMCS  SPECTRUM,   by  C.  W.  Tolbert, 
C.  O.  Britt,  and  J.  H.  Douglas.    Rept.  on  Contract 
Nonr-375(01).    15  Apr  59,  24p.  5  refs.    Rept.  no.  107. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  695 

This  report  describes  the  measuring  technique  and  the 
results  erf  propagating  millimeter  wavelengths  between 
the  frequencies  erf  100  and  118  kmcs  over  a  2155  foot 
path.    The  attenuation  measured  at  these  frequencies 
are  best  fit  by  a  2.  53  mm  oxygen  line  having  a  strength 
of  1.  7  db/km  and  a  line  breadth  ccmstant  of 
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0.  045/cm/atmo8.    The  wteter  vapor  attenuation  meas- 
ured indicates  the  presence  of  an  absorption  line 
resonant  at  108.  8  kmcs  fith  a  strength  of  0.  35  db/km 
and  a  line  breadth  constant  erf  0.  075/cm  for  a  standard 
sea  level  atmosphere.    There  was  also  evidence,  par- 
ticularly in  the  region  of  IOC  to  106  kmcs,  of  absorp- 
tion that  can  be  explained  only  by  some  erf  the  rare 


atmospheric  gases  such 
(Author) 


as  N2O.   NO2.   SO2  and  O3. 


Electronics  Research  Lab. ,  U.  (rf  California, 

Berkeley.  I 

SCATTERING  OF  MICROWAVES  BY  FIGURES  OF 
REVOLUTION,   by  J.  S.  Honda.   S.  Silver  and  F.  D. 
Clapp.    Rept.  on  Contract  N7onr- 295(29).    16  Mar  59, 
40p.   II  refs     Rept.  no.  84;  Series  no.  60,  Issue 
no.   232;  AD-216  595. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  499 

The  image-plane  (half- space)  technique  for  measuring 
beck  scattering  cross- sections  as  a  function  of  as|)ect, 
and  the  azimuthal  patterti  of  the  scattered  field  of  a 
target  for  a  given  aspect;  presented  to  the  incident 
wave,  for  targets  that  ate  figures  at  revolution  is  de- 
scribed.   The  technique  has  been  developed  to  yield 
results  (rf  a  high  degree  of  accuracy.    The  accuracy 
and  precision  are  especially  high  for  back  scattering 
across  sections  where  by  a  process  ctf  measuring  re- 
turn as  a  function  at  transmitter-receiver  to  target 
distance  the  background  reflections  can  be  eliminated 
and  the  true  far  zcHie  cross  section  can  be  identified. 


Geophysical  Inst. ,   U.  (rf  Alaska,  College. 
ARCTIC  PROPAGATION  STUDIES  AT  TROPO- 
SPHERIC  AND  IONOSPHERIC  MODES  OF  PROPA- 
GATION, by  Leif  Owren.  H.  F.  Bates  and  others. 
Final  rept.  on  Contract  kF  19(604)1859.    Oct  59, 
134p.    31  refs.    AFCRC-trR-59-366. 
Order  from  LC  mi$6.  9oJ  ph$21.  30  PB  145  560 

Two  types  of  direct  scattjer  from  the  F  regicMi  are 
identified  on  the  records  i  from  the  oblique  incidence 
sweep-frequency  soundoj  located  at  College,  Alaska. 
One  type  of  echo  appears  to  come  from  randomly  dis- 
tributed, field-aligned  irjregularities  in  the  ionosphere 
and  the  other  from  discrete  patches  of  irregularities. 
Certain  phenomena  frequjently  recorded  on  high 
latitude  ionograms  such  is  Spread  F  and  triple 
splitting  are  probably  manifestations  of  backscatter 
from  ionospheric  irregulfcu-ities.     Fixed  frequency 
oblique  incidence  soundiitgs  on  frequencies  erf  12,    18 
and  30  mc/s  made  at  College,   Alaska  show  both  direa 
backscatter  from  the  E  ajnd  F  layers  and  F  layer 
propagated  backscatter  fi-om  the  ground.    Direct 
backscatter  from  the  E  layer  (IE  echo)  occurs  in  the 
range  interval  of  200  to  ioo  km  with  a  maximum  be- 
tween 300  and  500  km.    P  layer  propagated  backscatter 
from  the  ground  (2F  ech<J)  is  investigated  using  both 
the  12  mc/s  1956  soundiijgs  and  soundings  on  12,   18 
and  30  mc/s  obtained  during  1958.    A  technique  of 
estimating  the  electron  djensities  of  the  outer  iono- 
sphere by  the  use  of  nos^  whistlers  is  described. 
The  mathematical  theory  of  longitudinally  propagated 
whistlers  in  a  magnetic  dipole  field  is  developed. 
Five  short-term  transpo^ar  transmission  tests  con- 
ducted jointly  by  the  Geoj)hysical  Institute  and  the 
Norwegian  Defence  Research  Establishment  during 
1956-59  are  described  brjiefly. 


Georgia  Inst,  of  TeCi.    Engineering  Experiment 

Station,  Atlanta. 
METEOR  BURST  PROPAGATION,  by  W.   B.  Jones 
and  J.  B.  Berry.     Final  rept.  on  Contract 
AF  19(604)5187.    30  Sep  59,    lOOp.   3  refs;  AD-2305ia 
AFCRC-TR-59-357. 
Order  from  LC  mi$5.  40,  ph$I5.  30  PB  145  300 

CXity  cycle  as  a  function  cf  receiver  decision  level 
and  the  distribution  of  echo  decay  time  constants  have 
been  studied  by  analyzing  propagation  data  obtained 
from  the  operation  of  two  typical  meteor -burst  radio 
links  utilizing  two  frequencies  in  the  VHF  spectrum. 
This  study  concludes  that  the  duty  cycle  relationship 
is  exponential  for  echoes  reflected  from  underdense 
meteor  trails  with  an  exponent  value  which  agrees 
with  theory  and  previous  observations  of  meteoritic 
mass  distribution.   As  a  consequence  of  this  fact,  a 
meteor-burst  communication  system's  average  in- 
formation rate  may  be  maximized  by  using  wide 
band-width  and  a  high  instantaneous  information  rate. 
The  distribution  erf  echo  decay  time  constants  has 
been  measured  at  two  critical  times  of  day.   Em- 
pirical values  were  obtained  for  the  median  decay 
ccxistant  on  each  frequency.    The  predicted  diurnal 
variation  in  this  distribution  has  been  confirmed  and 
evaluated.    The  effects  of  path  geometry  and  antenna 
patterns  on  the  rate  of  occurrence  of  detectable 
radio-wave  reflections  from  ionized  meteor  trails 
are  considered  from  a  theoretical  point  of  view.   The 
use  of  an  electronic  digital  computer  to  predict 
meteor  rates  is  described.    An  example  computation 
showing  how  this  technique  is  used  to  select  antenna 
parameters  is  presented  and  discussed.    (Author) 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
TRANSCENDENTAL  EQUATIONS  IN  ELECTRO- 
MAGNETIC THEORY,   by  Leon  Kotin  and  Wilhelm 
Magnus.    Rept.  on  Contract  AF  49(638)229.    Aug  58, 
40p.    3  refs.    Research  rept.  no.  BR-27;  AFOSR-TO- 
58-749;  AD- 201  501. 
Order  from  LC  mi|3.  00,  ph$6.  30  PB  138  062 

The  problem  of  determining  the  zeros  of  the  Hankel 
function  H^(x)  for  fixed  real  x  and  variable  (complex) 
V  plays  a  role  in  propagation  theory  and  in  the  theory 
of  diffraction  by  a  metallic  sphere.    The  equation 
H.J(x)  -  0  defines  yas  a  function  of  x.    The  qualitative 
behavior  of  this  function  (for  x>0)  is  determined  for 
all  x>l/4.    Complex  values  of  x  are  also  considered. 
In  the  case  of  a  sphere  of  finite  conductivity,  the 
corresponding  transcendental  equation  is  similarly 
treated.    (Author) 


Menzel,  Donald  H.  ,  Cambrklge,  Mass. 
INTERACTION  OF   ELECTROMAGNETIC  AND 
ACOUSTIC  WAVES  IN  AN  IONIZED  MEDIUM  [and] 
A  DYNAMICAL  MODEL  FOR  STELLAR  ATMOS- 
PHERES, by  Donald  H.  Menzel,  David  La yzer,  and 
Max  Krook.  Final  rept.  no.   1  on  Contract 
AF  19(604)3897.   15  Mar  59,  7  refs.  AFCRC-TN- 
59-403. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  145  573 
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A  reformulation  and  critical  discussion  of  Ionos- 
pheric cross- modulation  shows  that  the  main  predic- 
tions of  the  current  theory  depend  on  two  assump- 
tions: (i)  that  the  effect  is  small  enough  to  justify  a 
linearized  description,  and  (ii)  that  certain  average 
prc^jerties  of  the  electrons,  such  as  the  electron 
ten4)erature,  the  (mean)  collision  frequency  and  the 
rate  of  cooling  of  the  electron  gas  by  collisions  be- 
tween electrons  and  gas- molecules,  are  related  in  a 
way  that  doe  s  not  depend  on  the  modulation  frequency. 


Microwave  Lab. ,   Stanford  U. ,  Calif. 
THE  PROPAGATION  OF  MICROWAVES  THROUGH 
A  MAGNETO- PLASMA,  AND  A  POSSIBLE  METHOD 
FOR  DETERMINING  THE   ELECTRON  VELOCITY 
DISTRIBUTIONS,  by  A.  L.  Cullen.    Scientific  rept. 
no.  1  on  Contract  AF  19(604)5226.    Oct  59,   20p. 
2  refs.    M.  L.  rept.  no.  632;  AFCRC-TN-59-786. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  145  290 

Sagdeyev  and  Siapranov  have  shown  that  the  absorp- 
tion of  microwaves  in  a  hot  plasma  in  a  steady  mag- 
netic field  can  be  calculated  in  simple  closed  form 
with  the  help  of  the  Boltzmann  equation,  provided  that 
the  effect  of  collision  can  be  ignored.   The  fnresent 
paper  is  restricted  to  the  special  case  of  propagation 
of  circularly  polarized  waves  parallel  to  the  magnetic 
field,  and  the  extraordinary  ray,  in  magneto- ionic 
terminology,  is  given  special  attention.    It  is  shown 
that  the  formula  given  by  Sagdeyev  and  Shapranov  for 
this  case  can  be  deduced  bv  considerinc  the  motions 
of  individual  electrons  by  elementary  dynamical 
methods,  using  the  concepts  cf  Doppler  shift  and 
velocity  distribution  functions  to  obtain  a  macroscopic 
conduCTivity  formula  for  a  high  temperature  plasma. 
From  this,  the  absorption  is  easily  calculated. 

Rome  Air  Development  Center,  Griff  is  s  AFB,  N.   Y. 
A  PROPOSED  TROPOSPHERIC  SCATTER  COMMUNI- 
CATIONS EQUIPMENT  CONFIGURATION  FOR 
TIME  DIVERSITY  RECEPTION,  by  C.  Frederick 
Huntington.    Dec  59,  24p.    12  refs.    RADC-TN-59-304. 
Order  from  LC  mi$2.  70,  f*i$4.  80  PB  145  600 

In  this  report,  an  equipment  configuration  is  prt^xjsed 
which  enables  the  use  of  time  diversity  with  no  de- 
crease in  channel  capacity  and  no  appreciable 
decrease  in  transmission  speed.    Appropriate  time 
delay  is  introduced  at  the  transmitter  terminal  to 
provide  signal  channels  in  which  the  intelligence  .- 
incoherent.   Signal  channels  are  separated  at  the  re- 
ceiver terminal  by  polarization.    The  introduction  of 
time  delay  to  the  received  signal  channels  provides 
coherence  of  inteUigence  for  detection  and  uncorrela- 
Jion  of  fast  fade  which  is  necessary  for  effective  com- 
bining.  The  smaU  fraction  of  signal  rotated  in  plane 
01  polarization  in  the  transmission  media  is  reduced 
t«Si?!q^.?«!^  ^^""^  ^^  ^^  application  of  feedback 

P^'fy^\^,^'''r'''^'  L"^- '  Stanford  U. .  Calif. 
OrJFM^  xTi^r^^'^^'^^^'^ON  OF  HIGH-FRE- 

C^^SL^°  ^^^S  OVER  A  LONG  PATH 
CROSSNG  THE  AURORAL  ZONE,  by  K.  C.  Yeh. 

2lTulv  s/t?"  ".°n  ^  °"  ^"''■^^^  A^  19(604)1830. 
Ad!i52  580     P-   ^^  ''^'-    AFCRC-TN-58-415: 

Order  from  LC  mlK  50,  ph$12.  30         PB  145  588 


This  investigation  is  concerned  with  the  fading  and 
attenuation  of  high  frequency  radio  signals  propagated 
over  a  long  path  crossing  the  auroral  zone.    The  fad- 
ing of  high  frequency  signals  propagated  over  non- 
auroral  p>aths  of  comparable  length  has  also  been 
studied,  and  some  new  results  are  presented.    The 
theory  of  radio  wave  fading  and  the  methods  of  ana- 
lyzing fading  records  are  outlined  and  discussed.   The 
presence  of  irregularities  in  the  ionosphere  intro- 
duces signal  amplitude  variations  which  are,  in  gen- 
eral, functions  of  time,  space  coordinates,  and  the 
radio  frequency.   A  theory  erf  selective  fading  is 
developed  in  terms  of  diffraction  from  an  assumed 
one-dimensional  screen  of  random  irregularities. 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
MOTIONS  OF  LARGE-SCALE  TRAVELING  DIS- 
TURBANCES DETERMINED  FROM  HIGH-FRE- 
QUENCY BACKSCATTER  AND  VERTICAL  INCI- 
DENCE RECORDS,  by  J.  F.  Valverde.    Scientific 
rept.  no.  1  on  Contract  AF  19(604)1830.    21  May  58, 
lOOp.   22  refs.    AFCRC-TN-58-414;  AD-152  579. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  145  587 

The  existence,  in  the  F  region  of  the  ionosphere,  of 
large-scale  traveling  disturbances  has  been  known 
for  a  number  of  years.    A  new  method  of  study  of 
these  ionospheric  anomalies  is  described  in  this  re- 
port, and  an  analysis  is  presented  of  the  advantages 
and  limitations  of  the  method.    The  method  is  based 
on  back- scatter  sounding  of  the  ionosphere.    In  back- 
scatter  sounding  a  pulse  of  radio  energy  is  transmit- 
ted from  a  rotatable  directional  antenna  and  strikes 
the  icmosphere  at  oblique  incidence.    The  radio  signal 
is  reflected  in  a  mirror- like  manner  by  the  iono- 
sphere and  returns  to  earth  at  a  distant  point.    Some 
of  the  energy  striking  this  point  is  scattered  back 
towards  the  transmitter  location  by  irregularities  cm 
the  earth's  surface.    This  ground- scattered  energy 
can  be  received  as  an  echo  at  the  transmitter  loca- 
tion following  an  additicwial  reflection  by  the  iono- 
sphere.   The  range  at  which  the  ground  scattered 
echo  returns  depends  on  the  reflecting  ability  of  the 
ionosphere  at  the  particular  time  in  the  direction  to- 
wards which  the  antenna  is  directed.    As  the  antenna 
rotates,  a  Plan  Position  Indicator  (PPI)  display  of 
echo  range  is  traced  out  on  an  oscilloscope  and 
photographed  on  16  mm  movie  film. 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calil 
REDUCTION  AND  PROCESSING  OF  F- LAYER 
PROPAGATION  DATA,  by  P.  M.  LaTourvette. 
Scientific  rq)t.  no.  4  on  Contract  AF  19(604)1830. 
15  Dec  58,  72p.   15  refs.  AFCRC-TN-59-202. 
Order  from  LC  mlH  50,  ph$12.  30  PB  145  572 

Data  from  the  backscatter  records  have  been  com- 
pared with  the  Central  Radio  Propagation  Laboratory 
frequency  predictions  for  the  same  period.    Informa- 
tion scaled  from  Stanford's  "ertical  incidence  sounder 
has  also  been  included  in  the  comparisons. 


697 


Stanford  Electronics  Ljibs. ,  Stanford  U. ,  Calif. 
TRAVELING -WAVE  AMPLIFICATION  IN  THE 
IONOSPHERE,  by  T.  F.  Bell  and  R.  A.  Helliwell. 
Technical  rept.  no.   2  oi^  Contraa  AF  18(603)126. 
15  Sep  59,    12p.    1  ref.    ^FOSR-TN-59-1099. 
Order  from  LC  mi$2.  40^   ph$3.  30  PB  145  321 

A  traveling -wave  type  c4  amplification  of  electro- 
magnetic waves  propagating  in  the  "whistler -mode" 
Is  presumed  to  exist  in  ijie  ionosphere.    Streams  ot 
electrons  moving  down  t^ie  earth's  magnetic  field 
lines  can  enter  ionospheric  regions  in  which  the 
stream -velocity  spectrujn  matches  approximately 
the  phase  velocity  of  "wi^istler-mode"  waves  in  that 
region.    Under  these  cor^ditions  amplification  of  the 
wave  may  occur.    The  pitesent  paper  deals  with  the 
investigation  of  an  analogous,  but  simplified,   situa- 
tiCMi:  a  plasma,  consisting  erf  a  uniform  distribution  erf 
electrons  and  positive  icrs,   exists  in  an  extensive 
zero- temperature  regies^  well  removed  from 
boundaries. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Army  Research  Office,  Washington,  D.  C. 
PROCEEDINGS  OF  THE   1959  ARMY  SCIENCE 
CONFERENCE;   UNITED]  STATES  MILITARY 
ACADEMY,    WEST  POINtr,   N.  Y.    24-26  JUNE  1959. 
[1959]  VOLUME   1.    (PRI>JaPAL  AUTHORS  "A" 
THRU  "J").    406p.   225  r^s.    AD-220  818. 
Order  from  LC  mi$ll.  10^  ph^2.  10      PB  145  915-1 

The  following  papers  areipresented:  total  water  intake 
using  tracer  methods;  a  i^iethod  for  calculating  simul- 
taneous homogeneous  an<J  heterogeneous  equilibria  and 
temperatures  of  explosioi;  the  number  d  atoms  dis- 
placed during  heavy  partii:le  irradiation  at  a  solid; 
vigilance,  the  electroencephalogram  and  sleep  depri- 
vation; a  technique  for  atcaining  nearly  hydrogen -free 
magnesium  samples  having  certain  dimensions;  defor- 
mation of  excavations  in  ohe  Greenland  Ice  Cap;  radar 
refraction  at  low  elevation  angles;. the  rotatlonally 
symmetric  motion  of  a  cylindrical  shell  due  to  a  con- 
stant velocity  pressure  fr)ont;  a  low  altitude  FM 
altimeter;  experimental  correlation  (rf  sintering  with 
several  physical  properties;  growth  of  single  crystals 
for  solid  state  application!;  an  experimental  study  of 
monopulse  technique  for  ground  clutter  discrimina- 
tions; a  gamma  ray  pinhole  television  camera;  buck- 
ling characteristics  at  thiti  cylindrical  shells  sub- 
jected to  axial  compression  and  internal  pressure; 
infrared  filters  of  anti- reflected  semiconducting  ma- 
terials; a  conceptual  approach  to  training  research; 
prophylaxis  against  acute  radiation  injury;  effects  of 
inter- stimulus  interval  and  aperiodic  noise  on  vigi- 
lance behavior;  spatial  attitude  control  of  Explorer  I; 
the  MgO  cold  cathode;  the  electrical  resistance,  and 
certain  magnetic  properties,  of  iron-aluminum  alloys; 
multiple  beam  antenna  system;  the  production  at 
colored  smokes;  report  of  medical  experience  on  acute 
and  repeated  exposures  in  humans  with  nerve  gas  (GB) 
at  RMA;  nondestructive  testing  of  materials  for  near- 
surface  defects  using  delayed  ultrasonic  pulses;  the 
mechanism  of  phosphate  coating  formation;  a  new 


wave-guide  for  millimeter  waves;  atmospheric  propa- 
gation errors  in  guided  missile  measurement;  ionizim 
radiations  m  organic  synthesis;  loop  antennas  utilizing 
"mode  suppression  and  selection";  some  studies  of  the 
jet  compressor;  a  new  mechanical  resuscitator  for 
military  field  use;  comparison  of  ballistic  data  to 
electrolyte  changes  in  wounded  muscle;  microwave 
techniques  in  measurement  of  lifetime  in  germanium; 
information  transfer  in  image  intensifier  systems; 
syntheses  of  rubber  copolymers  by  some  new  method i; 


Army  Research  Office,  Washington,   D.   C. 
PROCEEDINGS  OF  THE  1959  ARMY  SCIENCE 
CONFERENCE;  UNITED  STATES  MILITARY 
ACADEMY.      WEST  POINT,    N.    Y.    24-26  JUNE  1959 
[1959]  VOLUME  2.    (PRINCIPAL  AUTHORS  "K" 
THRU  "Z").    447p.   225  refs.    AD- 227  332. 
Order  from  LCmi$ll.  10,  ph$68.  10      PB  145  915-2 

The  following  papers  are  presented:  prevention  of 
spontaneous  detonation  of  beta  lead  azide  during  crys- 
tallization; survival  of  grid-shielded  X-irradlated 
mice;  chemical  dosimetry;  investigations  on  the  de- 
lection  of  subsoil  objects;  high-temperature  semicon- 
ducting materials:  boron  and  aluminum  borides;  non- 
destructive testing  of  cast  and  sintered  components; 
studies  on  a  biochemical  system  for  the  detection  of 
anticholinesterase  agents;  secondary-electron  mixed- 
radiation  dosimeters  (SEMIRAD);  deep  core  drilling  in 
glaciers;  injury,  would  healing,  and  liver  regenera- 
tion; ultrasonic  determination  of  elastic  constants  of 
metals  at  elevated  temperatures;  Signal  Corps  R  and 
D  on  automatic  programming  of  digital  computers; 
preparation,  properties,  and  applications  of  reflecting 
coatings  for  the  vacuum  ultraviolet;  human  lethal  dose 
in  biological  warfare  defense;  criterion  equivalence 
technique  for  test  selection  to  predict  performance  on 
undeveloped  weapons;  frequency- modulated  acoustic 
flowmeter;  magneto  diffusion  effects  in  germanium; 
air  permeable  textiles  resistant  to  wetting  by  liquid 
rocket  fuels;  generalized  behavior  of  toxic  clouds  in 
the  atmosphere;  determination  of  satellite  spatial 
orientation  using  Explorer  IV  as  an  example;  forma- 
tion of  photoptic  images  in  industrial  fluoroscopy;  a 
reciprocal  phase  modulator  for  rapid- scanning  micro- 
wave antennas;  modified  Siodola  method  including 
rotary  inertia  and  shear  flexibility;  contributions  at 
psychiatry;  ionized  gasses  in  the  presence  of  rotating 
electric  fields;  a  variable  sensitivity  gas  thermometer 
for  use  at  low  temperatures;  effect  of  a  magnetic  field 
CM)  transfer  characteristics  of  panicles  in  an  electric 
arc;  polar  hypotheses;  protective  effect  of  natural  food 
materials  against  whole-body  irradiation;  numerical 
analysis  In  aerial  delivery;  the  quasi -parallel  light 
principle;  hollow- conical  or  flat  radiaticm  or  detection 
panems;  deductions  from  the  thermodynamics  of  the 
transition  metals  and  alloys;  experiments  in  combat 
operations;  new  dialysis  technics  in  treatment  of  acute 
kidney  failure;  the  interaction  of  technology,  field 
experiments  and  operational  planning.    (See  also 
PB  145  915-1) 


698 


Arnold  Engineering  Development  Center  [T^llahoma 

Tenn.  ] 
REPORT  WRITING  GUIDE  FOR  ARNOLD  ENGI- 
NEERING DEVELOPMENT  CENTER  (REVISED 
EDITION)  by  C.  B.  Kestler.    Rept.   on  ARO,   Inc.  , 
Contract  AF  40(600)700.    May  58,  59p.   36  refs. 
AEDC-TN-58-28;  AD-157  134. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  056 

This  report  consists  of  an  A-W  encyclopedia  followed 
by  a  bibliography  and  two  appendixes,    hi  the  A-W 
arrangement,  there  are  short  articles  on  the  more 
detailed  subjects  pertaining  to  the  production  of  AEDC 
reports.    TTie  headings  for  these  main  entries  are 
capitalized  in  the  index.    Basic  questions  of  AEDC  re- 
port procedures,  practices,  techniques,  and  available 
services  are  answered  in  the  brief  entries  scattered 
throughout  in  the  appropriate  alphabetical  spot.    This 
material  has  been  arranged  and  indexed  to  facilitate 
the  reader's  finding  the  answers  to  specific  questions 
and  to  insure  that  no  essential  details  pertaining  to  the 
production  of  AEDC  reports  have  been  overlooked; 


Avco- [Everett]  Research  Lab.  [Mass.  ] 
Oti  THE  EFFECT  OF  ATTENUATION  ON  GAS 
DYNAMIC  MEASUREMENTS  MADE  M   SHOCK 
TUBES,  by  P.  H.   Rose  and  W.  Nelson.   Rept.  on  Con- 
tract AF  04(645)18.    Apr  58,  43p.  27  refs.  Research 
rept.  24;  AD-212  016. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  206 

The  attenuation  of  the  shock  strength  of  strong  shock 
waves  produced  in  air  in  high  pressure  shock  tubes  is 
considered.    Data  on  the  attenuation  experienced  in 
several  sizes  of  shock  tubes  over  a  large  range  of 
conditions  are  presented.  Experiments  are  performed 
to  measure  the  critical  flow  quantities  directly  to  es- 
tablish the  trends  and  limits  of  the  changes  in  the 
properties  of  the  shock  compressed  air.    The  results 
are  analyzed  and  the  effect  on  some  of  the  gas  dy- 
namic measurements  are  estimated. 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
A  CLASS  OF  QUEUEING  PROBLEMS,  by  Hirsh 
Newton  Garber.   Doctoral  thesis.   Interim  technical 
rept.  no.   13  on  Fundamental  Investigations  in  Meth- 
ods of  Operations  Research,  Contract  DA  19-020- 
ORD-2684.   Oct  59,   131p.  23  refs.   OOR  rept. 
%8.  28-M. 
Order  from  LC  mi|6.  90,  ph$2l.  30  PB  145  177 

A  situation  which  gives  rise  to  a  queueing  (waiting 
line)  problem  is  one  in  which  units  (or  "customers") 
arrive  at  a  facility  desiring  some  type  of  service 
which  that  facility  offers,  and  where  units  will  wait 
for  service  if,  on  arrival,  the  facility  cannot  offer 
immediate  service  due  to  the  presence  of  other  units 
being  served.    If  the  exact  arrival  time  of  all  units 
and  the  exact  servicing  time  of  each  unit  is  known, 
no  real  problem  arises  since  the  behavior  of  the  sys- 
tem is  completely  specified.  Thus,  only  when  one  or 
both  of  these  quantities  is  statistical  in  nature  does 
the  problem  become  interesting.    The  statistical  dis- 
tribution of  arrival  times  and  of  servicing  times  will 
thus  be  two  conditions  by  which  classification  of 
queueing  problems  can  be  made. 


699 


Princeton  U. ,  N.  J. 
STOCHASTIC  PROPERTIES  OF  ELEMENTARY 
L(X;ISTIC  COMPONENTS,  by  Harlan  D.  Mills.    Re- 
search Memo.  no.   9  on  Econometric  Research  Pro- 
gram, C(Mitracf  Nonr- 1858(16).    27  Feb  59,   14p. 
15  refs.   AD-226  009. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  145  593 


Princeton  U. ,  N.  J. 
STRUCTURES  IN  LCXJISTICS  OPERATIONS,  by 
Harlan  D.  Mills.    Research  memo.  no.  8  onEconomei 
ric  Research  Program,  Contract  Nonr- 1858(16). 
27  Feb  59,   28p.  7  refs.    AD-226  132. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  145  592 


Rome  Air  Development  Center,  Griff Iss  AFB,  N.  Y. 
RADC  TECHNICAL  REVIEW.  Dec  58.  59p.  RADC- 
TN-58-310;  AD- 148  980. 
Order  from  LC  mi  S3.  60,  ph$9.  30  PB  145  493 

Contents: 

Nuclear  magnetic  resonance  studies 

Point-to-point  communication  using  the  moon  as  a 

fjassive  reflector 
Information  processing 
New  dscc^reries  In  propagation  wit!  associated 

asp>ects  of  modulation  and  detection  techniques 
Electromagnetic  interference 
Space  vehicle  communications  and  ranging  systems 


Communication  Theory 


Baird- Atomic,  Inc.  ,  Cambridge,  Mass. 
OPTICAL  FILTER   TEXT  READER  STUDY,  by 
John  A.  Fitzmaurice,  Edward  N.  Sabbagh,  and 
William  G.   Elliott.   Rept.  on  Contract  AF  30(602)1828. 
20  Aug  59,  41p.   11  refs.  B-A  Document  no.  3055; 
RADC- TR- 59-95;  AD-217  675. 
Order  from  LC  mi$3.  30.  phJ7.  80  PB  145  529 

The  use  of  ap)erttire- stops  to  perform  general  two- 
dimensional,  linear,  filtering  operations  is  de- 
scribed.   This  theory  has  been  applied  to  the  problem 
of  building  an  automatic  print  reader.  A  breadboard 
model  was  built  and  used  to  demonstrate  the  feasi- 
bility of  this  method  of  print  reading.  (Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
WORD  CORRELATION  STUDY,  by  R.  P.  Mitchell 
and  E.  Greer.    Rept.  on  Contiact  AF  30(602)1889. 
[1959]    15p.    4  refs.    RADC-TN-59-6;  AD- 208  288. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  528 

A  discussion  is  presented  of  word  correlation  with 
respect  to  the  syntax  of  English.    Word  correlation  is 
feasible  if  a  normalized  English  language  is  formu- 
lated in  terms  of  which  all  other  words  are  syntacti- 
cally defined.    Correlation  factors  are  computed  by 
counting  primitive  words  occurring  in  certain  syntac- 
tic reduction  strings.    A  method  is  indicated  for 
correlating  sentences.   Adaptations  of  this  method  to 
less  sophisticated  systems  are  discussed.   (Author) 


Photographic  Etjuipment 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
A  HIGH  SPEED  ROTATING  MIRROR  CAMERA,  by 
B.  Leo  DeMare,  H.  G.  McGuire  and  E.  L.  Bonhage. 
Feb  59,   29p.   2  refs.    Rept.  no.    1069. 
Order  from  LC  mi$2.  70,  ph$4.  BO  PB  145  699 

This  camera  was  designed  for  recording  projectile 
velocity  data  from  a  microwave  interferometer,  pre- 
sented by  a  cathode  ray  oscilloscope.    A  mirror,   con- 
sisting of  a  block  of  stainless  sfleel  with  4  faces,  each 
3  inches  in  width,  is  rotated  at  a  speed  of  10,  000  rpm. 
Light  from  the  lens  is  swept  over  a  length  of  70mm 
film  mounted,  emulsion  side  down,  on  a  stationary 
transparent  drum  36  inches  in  diameter.    A  mechanism 
is  provided  for  transporting  the  film  onto  the  drum 
from  a  magazine  and  returning  it  after  exposure.    The 
camera  has  a  linear  writing  speed  of  39  in/ms  at  CRT 
spot  frequencies  up  to  500  KC,  pn  Kodak  Tri-X  pan 
film.    (Author) 


Institute  of  Optics,  U.  of  Rochester,  N,  Y. 
LENS  DESIGN  FOR  THE  MINICARD  CAMERA,  by 
Robert  E,  Hopkins  and  Robert  R.   Shannon.   Final 
rept.   on  Contract  AF  30(635)2870.    1  July  57,  28p. 
RADC-TR-57-160;  AD-131  298. 
Order  from  LC  mi$2.  70,  phU-  8C  PB  145  546 

The  Minlcard  process  would  be  used  to  reduce  aerial 
photographs  with  Limiting  resolutions  of  around  40 
lines/ mm,  a  lens  would  therefore  have  to  be  capable 
of  lesolving  around  764  lines/mUx    Two  types  of 
lenses  were  completely  designed.    These  were  a 
curved  field  design  and  an  inverted  telephoto  design. 
A  sample  at  the  latter  design  tested  photographically 
showed  that  tiiis  type  of  lens  may  suffice  for  some  at 
the  proposed  applications. 


SOCIAL  SCIENCES 


Applied  Mathematics  and  Statispcs  Lab. ,   Stanford 

U. ,  CaUf. 

A  DYNAMIC  THEORY  OF  CONSUMER'S   CHOICE, 
by  Herbert  Scarf.    Technical  rept.  no.   10  on 
Contract  Nonr- 225(28).    25  Mar  $9,  39p.    6  refs. 
Order  from  LC  mi$3,  00,  ph$6.  30  PB  145  210 

A  theory  of  consumer's  choice  i^  discussed  which 
is  based  on  the  idea  at  utility  maKimization,  subject 
to  constraints  in  expenditures.    A  description  is 
given  of  those  utility  functions  for  which  future  tastes 
are  independent  of  past  consumpition,  and  an  even 
smaller  class  is  described  for  which  tastes  are 
stationary  in  time.    It  is  shown  that  the  utility  func- 
tion will  have  these  properties  only  if  it  is  a  dis- 
counted sum  at  functions  pertaining  to  consumpaion 
in  the  separate  periods.    The  discount  factor  leads 
to  the  notion  of  a  personal  interest  rate,  which  may 
be  constant,  or  a  function  of  the  consumption  level. 


The  question  of  whether  a  decreas  ing  ratio  of 
expenditure  to  total  wealth  is  compatible  with  such  a 
utility  function  is  discussed.    The  case  of  constant 
personal  interest  is  examined  in  detail  and  it  is 
shown  that  no  stationary  utility  function  permits  a 
decreasing  ratio  of  expenditure  to  wealth  for  a 
sufficiently  wide  range  of  market  interest  rates.   On 
the  other  hand,  an  example  is  given  of  a  utility  in- 
dicator with  a  variable  personal  interest  rate,  which 
predicts  a  decreasing  ratio  of  expenditure  to  wealth 
for  all  market  interest  rates.    (Author) 


Documentation,  Inc.  [Washington,  D.  C] 
AN  EXTERNAL  INDEX  TO  A  COMPUTER  STORE 
OF  ITEMS  AND  TRANSACTIONS  AS  ILLUSTRATED 
BY  PROJECT  ECHO,  by  Mortimer  Taube.  Rept.  on 
Contract  AF  49(638)91.  Dec  59,  20p.  AFOSR-TN- 
60-8. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  509 

This  paper  describes  a  combined  data  processing  and 
information  retrieval  system  designed  to  handle  a 
clianging  store  of  information  concerning  a  research 
and  development  contract  program.  Tlie  system  was 
designed  for  the  contract  program  operated  by  the 
Air  Force  Office  of  Scientific  Research  but  the  con- 
cepts used  in  the  design  were  generalized  and  made 
ai^licable  to  any  information  problem  involving  the 
storage  and  retrieval  of  changing  sets  of  information. 
The  concepts  used  in  this  analysis  are  the  item,  the 
transaction,  and  the  index.  After  describing  how  the 
system  operates  with  reference  to  AFOSR  research 
and  development  contracts  ,  the  paper  illustrates  the 
operation  of  a  similar  system  for  the  Cancer  Chemo- 
therapy National  Service  Center  of  the  National  insti- 
tutes of  Health.  In  conclusion,  the  paper  presents 
certain  general  conclusions  relating  to  the  man- 
machine  problem  of  entering  information,  maintaining 
information,  modifying  information  and,  finally,  re- 
moving information  from  a  store. 


CJeorge  Washington  U.,  Washington,  D.  C. 
STRUCTURE  AND  CLASSIFICATION  IN  RESOURCE 
FLOW  MODELS,  by  Stedman  B.  Noble.  Rept.  on  Lo- 
gistics Research  Project,  Contract  Nonr-76l(05). 
19  May  59,  37p.  22  refs.  Serial  T- 100/59. 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  453 

This  paper  is  a  study  of  the  structure,  both  empirical 
and  theoretical ,  of  resource  flow  models .  It  defines 
the  kinds  of  structure  that  can  exist  in  a  model  of  the 
economy;  it  shows  how  to  determine  this  structure, 
and  describes  the  structure  of  several  existing  models 
Finally,  there  is  a  discussion  of  the  relevance  of 
structure  for  the  uses  of  models,  including  the  impli- 
cation for  the  classification  problem  of  resource  flow 
models.  Tlie  term  "resource  flow  models",  used  in  the 
title,  requires  some  explanation.  As  a  model,  the  most 
developed  analysis  of  resource  flows  is  the  interindus- 
try model  also  called  the  input-output  model,  which 
makes  use  of  a  mathematical  matrix. 
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Minnesota  U.  School  of  Business  Administration, 

Minneapolis. 
AN  IMPORT- EXPORT  MODEL,  by  Richard  Savage. 
Technical  rept.  no.  4  on  Contract  Nonr -2582(00). 
1  Feb  59,  34p. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  145  253 

For  a  given  year  and  group  cf  countries,  the  import- 
export  data  can  be  arranged  like  a  ccxitingency  table, 
except  the  diagonal  cells  are  zero  and  the  other  en- 
tries are  quantities  of  money,  a  continuous  variable 
instead  of  a  discrete  variable.    A  model  describing 
the  data  and  techniques  for  the  statistical  analysis 
are  presented.    This  is  a  "null  model"  in  the  sense 
that  the  departures  from  it  are  of  primary  interest. 
TTie  North  Atlantic  Area  (1928)  is  used  as  an  illustra- 
tion. (Author) 


Stanford  U. ,  Calif. 
IMPERFECT  COMPETITION  AND  GENERAL 
EQUILIBRIUM:  EXISTENCE  AND  STABILITY,  by 
Tikashi  Negishi.    Technical  rept.  no.  68  on  Contract 
N6onr-25133.    4  Feb  59,   13p.   II  refs;  AD-2I1  794. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  582 


Stanford  U.  ,  Calif. 
IMPUTATIONS,   EQUILIBRIUM,  AND  PROGRAM- 
MING, by  Hirofumi  Uzawa.  Technical  rept.  no.  73 
on  Contract  N6onr-25133    24  Mar  59,  34p.   30  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  251 

The  relationship  between  the  optimum  allocation  and 
imputed  prices  of  the  factors  of  production  in  general 
mathematical  programming  is  investigated.    A  model 
of  competitive  equilibrium  is  constructed  in  which 
quasi- equilibrium  prices  are  precisely  the  ones  im- 
puted by  Wieser's  principle  of  the  "productive  con- 
tribution. "  In  later  sections,  Walras'  simultaneous 
and  successive  titonnement  processes  are  applied  to 
solve  mathematical  programming  problems. 


Stanford  U. ,  Calif. 
WALRAS'  tAtONNEMENT  AND  THE  EXISTENCE 
OF  AN  EQUILIBRIUM  FOR  A  COMPETITIVE 
ECONOMY,  by  Hirofumi  Uzawa,    Technical  rept. 
no.  70  on  Contract  N6onr-251(33).    20  Mar  59,   24p. 
21  refs. 
Order  from  LC  mi$2.  70,   ph$4.  80         j.PB  145  387 

The  present  note  is  concerned  with  the  process  of 
tatonnement  introduced  by  Walras  and  a  proof  is 
given  of  the  existence  theorem  based  on  the  process 
of  t&oonement.    The  existence  theorem  in  the  present 
note  is  slightly  more  restricted  than  the  existence 
theorems  in  Arrow  and  Debreu.    (See  also  PB  145  386) 


Stanford  U.,  Calif. 
WALRAS' TATONNEMENT  IN  THE  THEORY  OF 
EXCHANGE,  by  Hirofumi  Uzawa.    Technical  rept. 
no.  69  on  Contract  N6onr-251(33).    11  Mar  59,  28p. 
12  refs. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  145  386 


The  theory  of  tStcmnement  by  the  aid  of  which  Leon 
Walras  developed  his  theory  of  general  equilibrium 
seems  one  of  the  most  valuable  techniques  in 
economic  analysis.    There  have  been  many  contri- 
butions to  the  Walrasian  theory  of  t^onnement. 
There  are,  however,  important  problems  in  that 
theory  \nhich  have  not  yet  been  satisfactorily  solved. 
The  present  article  is  concerned  with  tStonnement 
processes  in  the  competitive  exchange  eccxiomy,  and 
some  of  the  gaps  in  that  theory  are  filled,  especially 
with  respect  to  the  stability  problem.  (See  also 
PB  144  672) 


MISCELLANEOUS 


Naval  Research  Lab.  ,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS,  Apr  60. 
Order  from  OTS  %L  25,  $10. 00/ year    PB  161  280 

Contents: 

Articles: 

Ionospheric  electron  density  gradients  observed  be- 
fore and  during  the  International  Geophysical  Year, 
by  J.  C.  Seddon 

Application  of  light  scattering  to  crystal  perfection, 
by  W.  H.  Vaughan,  F.  W.  VonBatchelder,  and 
J.  W.  Davisson 

Scientific  Program: 

Applications  Research:  Mathematical  model  for  evalu- 
ating tactical  decisions  in  fleet  air-defense  games 

Chemistry:  Wetting  properties  of  tetrafluorethylene 
and  hexafluoroprcpylene  copolymers.  Acoustical 
spectrum  as  a  tool  for  investigating  the  impact  sensi- 
tivity of  explosives.   Modification  erf  the  NRL  colori- 
metric  method  for  the  determination  of  bis-2(chloro- 
ethyDsulfide  with  DB-3 

Mechanics:  Experimental  measurement  of  mechanical 
impedance 

Metallurgy  and  Ceramics:  Experimental  casting  of 
columbium  from  a  "skull"  furnace.  Phase  diagram 
for  the  columbium- zinc  system.   Effects  of  environ- 
ment on  the  creep- rupture  properties  of  nickel  and 
nickel- base  alloys.  Neutron  flux  measurements  for 
materials  irradiaticm  experiments  in  nuclear  re- 
search reactors  at  ANL,  BNL,  ORNL,  and  NRTS 

Nuclear  and  Atomic  Physics:  Source  and  detector  cor- 
rections for  angular  correlation  measurements 

Radio:  Broadband  impedance  transformers.  Some 
methodological  considerations  in  measuring  the 
visual  thresholds  for  velocity.  Analysis  of  sensi- 
tivity to  differences  in  velocity.  Study  of  coke-aggre- 
gate concrete  as  a  shield  to  electromagnetic  radia- 
tion. NRL  Measurements  of  constant  frequency 
transmissions  by  USN  Radio  Station  NBA  (Canal  Zone- 
Solid- State  Physics:  Vibrational  modes  near  impurities 
in  a  crystal  lattice.  Formation  of  dielectric  break- 
down patterns  on  (100)  LiF 

Sound:  Monostatic  acoustical  reflectlcn  in  the  far  field 
of  rigid,  finite  objects 
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General 

Liquid  metal  fuel  reactor  experiment,  zirconium 
nitride  film  theory- The  Babcock  and  Wilcox 
Company,  Atomic  Energy  Division,    Feb  60. 
Contract  AT( 30-1) -1940.    34p.  Order  from 
OTS.  $1.00.  BAW-1087 


Chemistry — General 

Chemical  behavior  of  uranium  and  thorium  in 
fused  salts,  by  Derek  L.  Hill  and  Roben  A. 
Osteryoung.    Brookhaven  National  Laboratory, 
Associated  Universities,  Inc.     Sep  59. 
Contract  AT  30 -2 -GEN -16.  9p.  Order  from 
OTS.  $.50.  BNL  588(T-166) 


Liquid  metal  fuel  reactor  experiment,  Investigation 
of  precleaning  and  decontamination  methods, 
by  W.  S.  Le€^.    T^ie  Babcock  and  Wilcox 
Company,  Atomic  Energy  Division,    Feb  60. 
Contract  AT( 30-1) -1940.     32p.    Order  from 
OTS.  $1.00.  BAW-1094 


Behavior  of  a  bioling  metal  thermosiphon  loop,  by 
G.  Jansen,  Jr.    Hanford  Atomic  Products 
Operation,  General  Electric,  Richland, 
Washington.    Dec  59.    Contract  AT(45-1)- 1350. 
38p.  Order  from  OTS.  $1.  25.         HW- 63052 


Liquid  metal  reactor  experiment,  quarterly 
technical  report.   The  Babcock  and  Wilcox 
Company,  Atomic  Energy  Division,    Apr-Jun  59. 
Contract  AT(30-1)- 1940.    60p.    Order  from 
OTS  $1.50.  BAW-1170 


Calculation  of  the  composition  of  reactor -irradi- 
ated  heavy  nuclides,  by  R.  P.  Schuman  and~R.  L. 
Tromp.    PhilliF)s  Petroleum  Co.  Idaho  Operations 
Office.    Dec  59.    Contract  AT  (10-) -25.  BOp. 
Order  from  OTS.  $1.00.  IDO- 16571 


Biology  and  Medicine 


Radiation  measurements  and  the  spectrum,  by 
Marshall  Brucer  and  Yoichiro  Umegaki. 
Oak  Ridge  Institute  of  Nuclear  Studies,  Inc. 
Oak  Ridge,  Tennessee,    Aug  59.     29p. 
Order  from  OTS.  $1.00.  ORlNS-32 


Biology  and  medicine  semiannual  report 

University  of  California,  Lawrence  Radiation 
Laboratory,  Berkeley,  California,  Apr -Sep  59. 
Contract  W-7405-eng-48.    92p.    Order  from 
OTS.  $2.25.  UCRL-8998 


The  effect  of  exogenous  calcium  and x^ -thyroxine 
on  parturition  in  the  radioiodine-thyroidectomized 
rat,  by  Marshall  Ward  Parrott.  University  of 
California,  Lawrence  Radiation  Laboratory, 
Berkeley,  California.    Dec  59.    Contract  W-7405- 
eng-48.    38p.    Order  from  OTS.  $1.  25. 

UCRL-9004 


Chemistry  semi-annual  summary  research  report, 
by  Ames  Laboratory  Staff.    Ames  Laboratory 
Research  and  Development  Report,  U.  S.  A.  E.  C. 
Jan-Jun  59.    Contract  W-7405-eng-82.    74p. 
Order  from  OTS.  $2.00.  IS-15 


An  incinerator  for  recovery  of  enriched  uranium 
from  graphite  powder,  by    A.  C.  Dumrose. 
University  of  California,    Los  Alamos  Scientific 
Laboratory,  Los  Alamos,  New  Mexico.    Mar  60 
Contract  W-7405-eng.  36.    28p.    Order  from 
OTS.  $1.00.  LA-2372 


Infrared  specta  of  biphenyl  and  several  deuterated 
biphenyls,  by  J.  M.  Scarborough.    Atomics 
International,  Canoga  Park,  California.    Mar  60. 
Contract  AT(1 1-1) -GEN- 8.     I6p.    Order  from 
OTS.  $.50.  NAA-SR-4657 


Investigation  of  tetral in  explosion,  by  J.  S. 
Mclx>nald  and  J.  E.  Owens.  Atomics  Inter- 
national, Canoga  Park,  Calif.  Mar  60. 
Contract  AT(11-1)-GEN- 8.  58p.  Order 
from  OTS.  $1.75.      NAA-SR-4803 
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The  radiochemistry  of  arsenic,  by  Harold  C.  Beard. 


enic, 

Florida  Stafe  University,  p 
Jan  60.    27^.    Order  from 


aliahassee,  Florida. 
DTS.  $.50. 

NAS-NS-3002 


The  radiochemistry  of  franci^m,  by  Earl  K.  Hyde 


University  of  California, 
Laboratory,  Berkeley,  Ca 
34p.    Order  from  OTS.  %. 


^awrence  Radiation 

ifomia.    Jan  60. 

BO.  NAS-NS-3003 


HASL  manual  of  standard  procedures  with  revisions 
and  modifications  to  AugugtHI^SM,  by  Ira  B. 
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Banerjee.    Boston  Univers 
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Fused  salt  heat  transfer-  Pan  III:  Forced- 

convection  heat  transfer  i  i  circular  tuBes  contain- 


ing the  salt  mixture  NaN^  2-NaNOrKNO  >, 


by  H.  W.  Hoffman  and  b 


National  Laboratory,  opei  ated  by  Union  Carbide 
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c  determination  of 
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NYO-7568 


Cohen.    Oak  R i dge 


Purification  of  Pm 
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from  1  i 


S.  Press ly. 


J 


earths,'  vy  R 
Laboratory,  operated  by 
Corporation,    [nd]  Contract 
Up.    Order  from  OTS.  $ 


Solids  separation  by  a  hydra 
underflow  receiver,  by  P. 


National  Laboratory, 
Corporation,     [nd]   Cont 
Order  from  OTS.  $1.50, 


Nonnuclear  uses  for  depletec 
Bressee 


00.        ORNL-2433 


ssion -produced  rare 
Oak  Ridge  National 


nion  Carbide 

W-7405-eng-26. 
50.         ORNL-2843 


lie  cyclone  with  a  batch 
A.  Haas.  Oak  Ridge 


opei-ated  by  Union  Carbide 
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ORNL-2876 


uranium,  by  J. 
Ridge  National 


C. 


and  others.  Oak 
Laboratory,  operated  by  Union  Carbide 
Corporation,    [nd]   Contract    W-7405-eng-26. 
Order  from  OTS.  $2.  25. 


ORNL-2889 


78p. 


Catalyzed  Hyrolysis  of  pyrophosphate  by  thorium 
oxide,  by  C.  M.  Boyd  and  others.    Oak  Ridge 
National  Laboratory,    operated  by  Union  Carbide 
Corporation,    [nd]    Contrict  W-7405-eng-26.   14p 


Order  from  OTS.  $.  50. 


ORNL-2893 


Nuclear -magnetic -resonance  studies  of  hydrogen 
bonding,  by  Jefferson  Clark  Davis.  Jr.  (thesis) 
University  of  California,  Lawrence  Radiation 
Laboratory,  Berkeley,  California.    Oct  59. 
Contract  W-7405-eng-48.    7 6p.  Order  from 
OTS.  $2.00  UCRL-8909 


Nuclear  quadrupole  resonance  of  some  inorganic 
chlorine  compounds,  by  Allan  Harvey  Reddoch 
(thesis).    University  of  California,  Lawrence 
Radiation  Laboratory,  Berkeley,  California. 
Nov  59.     175p.    Order  from  OTS.  $3.00. 

UCRL-8972 


Etownflow  boiling  and  nonboiling  heat  transfer  in  a 
uniform lylieated  tube7by  Robert  LeRoy  Sani 
(thesis).    University  of  California,  Lawrence 
Radiation  Laboratory,  Berkeley,  California. 
Jan  60.    Contract  W-7405-eng-48.    88p.  Order 
from  OTS.  $2.  50.  UCRL-9023 


Chemical  properties  of  astatine,  by    Evan  H. 
Appelman  (thesis).    University  of  California, 
Lawrence  Radiation  Laboratory,  Berkeley, 
California.    Jan  60.  Contract  W-7405-eng-48. 
il3p.  Order  from  OTS.  $2.50.       UCRL-9025 


Bio-organic  chemistry,  ouanerly  report. 

— September.  Uctober,  Novemt>er  1959. 
Univ.  ot  Caht.    Lawrence  Radiation 
Lab. ,  Berkeley,  Calif.    Dec  59.  Contract 
W-7405-eng-48.  61p.  Order  from  OTS. 
$1.75.  UCRL-9041 


Chemistry — Radiation  and  Radiochemistry 


The  determination  of  zirconium -95  plus  niobium -95 
by  anion  exchange  separation  from  other  fission 
products,  byX.  CT  Leaf'Hanford  Atomic  Products, 
General  Electric,  Richland,  Washington.  Oct  59. 
Contract  AT(45-1)- 1350.    ^.    Order  from 
OTS.  $.75.  HW-62188 


Chemistry — Separation  Processes  for 

Plutonium  and  Uranium 

Dissolution  of  irradiated  Consolidated  Edison  power- 
reactor  fuel  by  thfe  sulfex  and  darex  proceaBea, 
byKoben  A.   ^ing  and  others.    Battelle 
Memorial  Institute,  Columbus,  Ohio.    Mar  60. 
Contract  W-7405-eng-92.    22p.    Order  from 
OTS.  $.75.  EMI- 1427 


An  improved  acid  saturation  method  for  the 
determination  of  tri-n-butyl  phosphate,  by 
W.  E.  Shuler.    E.  I.  du  Pont  de  Nemours  h.  Co. 
Savannah  River  Laboratory,  Aiken,  South  Car, 
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Dec  59.    Contract  AT(07- 2)- 1.    9p.    Order  from 
OTS.  $.50.  DP-449 


Qec la dding  of  Consolidated  Edison  powe r  reactor  fuel 
— by  sulfex  and  darex  processes:    cycfTc:  dissolution 
experiments,  by  L.  M.  Ferris.  Oak  ki lige  Nationa  1 
National  Laboratory,    operated  by  Union  Carbide 
Corporation,    [nd]   Contract  W-7405-eng-26. 
I3p.    Order  from  OTS.  $.  50.         ORNL-2822 


Modified  zirflex  process  for  dissolution  of  i_-_10% 
~"U-Zr alloy  fuels  in  aqueous NH4F-NH4N03-H202: 
laboratory  development,  by  T.  A.  Gens.  Oak 
Kidge  National  Laboratory,  operated  by  Union 
Carbide  Corporation,  [nd]  Contract  W-7405- 
eng-26.    24p.    Order  from  OTS.  $.75. 

ORNL-2905 


Controlled  Thermonuclear  Processes 


Zeus  control  system,  by  A.  E.  Binder,   1313. 
Scandia  Corporation.  Feb  60.    21p.    Order 
from  OTS.  $.75.  SCTM  44-60(12) 


Energy  loss  of  fast  ions  to  a  sea  of  constant  temper- 
ature  electrons,  by  Francis  C.  Gilbert. 
University  of  California,  Lawrence  Radiation 
Laboratory,  Livermore  Site,  Livermore, 
California.    Nov  59.  Contract  W-7405-eng-48. 
8p.    Order  from  OTS.  $.  50.  UCRL-5697 

Controlled  thermonuclear  research  quarterly  report 
June,  July,  August  1959.  University  of  California, 
Lawrence  Ra3iation  Laboratory,  Livermore  and 
Berkeley,  CaUfomia.    Sep  59.    Contract  W-7405- 
eng-48.     143p.    Order  from  OTS.  $2. 75. 

UCRL-8887 


Photoprotons  produced  by  245^15-mev  gamma  rays 
on  carbon,  by  Robert  J.  Cence  (thesis). 
University  of  California,  Lawrence  Radiation 
Laboratory,  Berkeley,  California.    Nov  59. 
Contract  W-7405-eng-48.    52p.    Order  from 
GTS.  $1.50.  UCRL-8921 


The  elastic  scattering  of  5-bevf  ~  mesons  on 
hydrogen,  by    Richard  Garland  Thomas,  Jr. 
(thesis)  University  of  California,  Lawrence 
Radiation  Laboratory,  Berkeley,  California. 
Nov  59.     Contract  W-7405-eng-48.    63p. 
Order  from  OTS.  $1.75.  UCRL-8965 


S-bev  neutron  cross  sections  in  hydrogen  and  other 
elements,  by  John  H.  Atkinson    (thesis) 
University  of  California,  Lawrence  Radiation 
Laboratory,  Berkeley,  California.    Nov  59. 


Contract  W-7405-eng-48.    SOp.    Order  from 
OTS.  $2.25.  UCRL-8966 


Polarization  of  bremsstrahlen,  by  John  M.  Dudley 
(thesis)  University  of  California,  Lawrence 
Radiation  Laboratory,  Berkeley,  California. 
Nov  59.    Contract  W-7405-eng-48.    49p. 
Order  from  OTS  $1.  50.  UCRL-8980 


Physics  division  semiannual  report  May  through 
October  1959.  University  of  California, 
Lawrence  Radiation  Laboratory,  Berkeley, 
California.  Dec  59.  Contract  W-7405eng48.  54p. 
Order  from  OTS.  $1. 75.         ~       UCRL-9017 


Controlled  thermonuclear  research  quarterly  re- 
port  September,  October,  November  1959. 
University  of  California,  Lawrence  Radiation 
Laboratory,  Berkeley,  California.    Dec  59. 
Contract  W-7405-eng-48.     148p.    Order  from 
OTS.  $3.00.  UCRL-9002 


Criticality  Studies 


Multi-  region  reactor  lattice  studies,  quarterly 
progress  report  for  the  period  October  1,  to 
December  31,  1959,  by  Ira  H.  Coen. 
Westinghouse  Electric  Corporation,  Atomic 
Power  Department,  Pittsburgh,  Pennsylvania. 
Jan  60.    Contract  AT( 30-1) -2176.     13p.  Order 
from  OTS.  WCAP-1408 


Engineering  and   Equipment 

Toroid  rotator  for  small-scale  dynamic  corrosion 
studies- design,  fabrication,  and  operation  ,  by 
R.  M.  Warner  and  others.    Oak  Ridge  National 
Laboratory,  operated  by  Union  Carbide 
Corporation,    [nd]   Contract  W-7405-eng-26. 
24p.    Order  from  OTS.  $1.00.       ORNL-2870 


Stability  of  externally  pressurized  gas  journal 
bearings.  Interim  Report.  lazar  Licht.  Sponsor- 
ed by  Dept.  of  Defense;  AEG;  and  Maritime 
Administration  under  Contract  Nonr -2342(00), 
(I-A2049-8).  Oct  59.  36p.    Mi.  $3. 00  Ph.  $6.30 
Order  from  LC.  A  ECU -4484 


Behavior  of  rubbing  molybdenum  surfaces  in 
sodium  environments,  by  J.  W.  Kissel  and 
others.    Battelle  Memorial  Institute,  Columbus, 
Ohio.    Jan  60.    Contract  W-7405-eng-92.    23p. 
Order  from  OTS.  $1.00.  BMI-1405 
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Examination  of  a  nonregeneragve  heat  exchanger 


Warren  E.  Berry  and  others    Battelle 
Memorial  Institute,  Columlius,  Ohio.    Feb  60, 


Contract  NObs -67500.    54p 
$1.75. 


Brief  review  of  heat  transfer  problems  encountered 

c  fields,  by  L.  G. 


Order  from  OTS. 
BMI-1416 


in  the  production  of  magnet  .     , 

Alexander.    Oak  Ridge  Nati|onal  Laboratory, 
Oak  Ridge. Tennessee.    Ma^  59.    Mi.  $2.40 


Ph.  $3.  30.     lip.    Order  fr<»mLC 


An  autographic  elevated  temp^ratu 
facility,  by    Robert  L.  Hani 
DHrlg 


"Ames  Laboratory, 
Development  Report  U.  S.  / 
University.  Nov  59.  Cont 
23p.    Order  from  OTS.  $. 


Research  and 
E.  C.  Iowa  State 
■act  W-7405-eng-82. 
5.  IS-66 


Geology  and  M 


Fatigue  damage  in  materials 


equipment,  Progress 
t h  rough  Octobe r  3 1 ,  l9 59 . 
Nov  59.    Contract  AT{M 
from  LC.    Mi.  $4.  50  Ph. 


Underground  exploration  of  tie  quartzite  cap  claims, 


Yellow  Jacket  area,  Marysjvale,  Utah,  by  Stephen 

Salt  Lake 


R.  Steinhauser  and  Bert  L 
Branch  Office,  ABC,  Gran|d 
Office,  Salt  Lake  City,  Ut 
Order  from  OTS.  $.50. 


CF-59-5-87 


re  creep  testing 
mel  and  Robert  E. 


neralogy 


employed  in  pressure 


Report  no.  3  for  July  1,  1959 


by,  L.  U.   Rastelli. 
)-2l46.    77p.    Order 
M2. 30.    NYO-2328 


Myerson. 

Junction  Operations 
h.    Aug  55.   lOp. 
RME-2038 


Final  report  for  June  1^49  to  the  end  of  contract, 
June  30,   1958,  by  John  W.  Gruner.  University 
of  Minnesota,  Minneapolisi,  Minnesota.    May  59 
Contract  AT(30- 1-610).    3|9p. 
$1.25. 


Order  from  OTS. 
RME-3159 


Health  and  Safety 


Natural  aerosols  and  nuclear  debris  studies,    progress 


report  no.   1.  CRD  research  notes  no.  8.,  by 
P.  J.  Drevinsky  and  other;}.    Air  Force  Cambridge 
Research  Center.    Geophysics  Research 
Directorate,  Mass.    Sep  38.    Contract  AT(49 -7) - 
1431.    49p.    Order  from  LC.      Mi.  $3.  30  Ph. 
$7. 80.  AFCRC-TN-58-652 


Monitoring  for  air-borne  radioactive  materials  at 
Hantord  Atomic  Products  Operation,  by  J.  K. 
Soldat.    General  Eiectric~Cb.  Hanford  Atomic 
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Products  Operation,  Richland,  Washington. 
Jun  59.    20p.  Order  from  LC.    Mi.  $2.40 
Ph.  $3.30.  HW-SA-38 


Fission  product  release  by  the  high  temperature 
uranium -steam  reaction,  by  A.  J.  Scott. 
General  Electric,  Hanford  Atomic  Products 
Operation,   Richland,  Washington.    Nov  59. 
Contract  AT(45-1)-1350.  42p.  Order  from  OTS. 
$1.25.  HW -62604 


Quarterly  progress  report,  research  and  develop- 
ment activities  in  the  field  of  radiological 
sciences,  July -September,    1959. Hanford  Atomic 
Products  Operation,  Richland,  Washington. 
Nov  59.    Contract  AT(45-1)-1350.    42p.  Order 
from  OTS.  $1.25.  HW- 62638 


Nuclear  incident  at  the  Idaho  chemical  processing 
lant,  by  William  L.   Ginkel  and  others, 
hillips  Petroleum  Company,  Idaho  Operations 

Office,  Idaho  Falls,  Idaho.    Oct  59.     iOOp. 

Order  from  OTS.  $2.  25.  IDO- 10035 


Health  physics  quanerly  report,  July-September 
1959,  by  W.  H.  Truran.  Knolls  Atomic  Power 
Lab.,  Schenectady,  N.  Y.    Contract  W-31-109- 
Eng-52.     19p.  Order  from   LC.    Mi.  $2.40 
Ph.  $3. :«.  KAPL-M-HP-2 


Distribution  of  nuclear  fallout,  annual  report  [for] 
period  October  1,  1958 -September  30,    1959. 
Columbia  University,  Palisades,  N.  Y.  Lamont 
Geological  Observatory.    Oct  59.  Contract 
AT(30-1)-1656.     170p.  Order  from  LC.     Mi. 
$8.10   Ph.  $27.30  NYO-2841 


Fate  of  radioactive  contaminants  in  water,  progress 
report  no.    1.  (for  the  period  Apr  7,   1957  to  May 
1,   1958).    U.  S.  Dept.  of  Health,  Education,  and 
Welfare.    Robert  A.  Taft  Sanitary  Engineering 
Center.  Cincinnati,  Ohio.     1959.    Contract 
AT(49-5)-1288.     56  p.  Order  from    LC.     Mi. 
$3.60   Ph.  $9.30  R59-2 


Automatic  reader  for  air-monitoring  filter  paper, 
by  M.  D.  Thaxter  and  Thomas  Taussig. 
University  of  California,  Lawrence  Radiation 
Laboratory,  Berkeley,  California.    Sep  59. 
Contract  W-7405-eng-48.     14p.    Order  from 
OTS.  $.50.  UCRL-8701 


Petrographic  studies  of  fallout  material  from  the 
surface  and  undergroung  shots,  by  Irvin  C. 
Brown  and  Lyle  T.  Alexander.    Bureau  of  Plant 
Industry,  Soils,  and  Agricultural  Engineering. 
May  53  decl  Dec  54.    Order  fromLC.  Mi.  $3.90 
Ph.  $10.80.  WT-423 


Radiological  safety,  by  Tom  D.  Collison.    Armed 
— Forces  Special  Weapons  Project.  Field  Command, 

Albuquerque,  N.  Mex.    May  55.     175p.    Order 

fromLC.     Mi.  $8.40   Ph.  $28.80 

WT-1166(Del.) 


Radiological  safety,  by  Gordon  L.  Jacks  and  George 
— C.  Zimmerman.    Los  Alamos  Scientific  Lab. , 

N    Mex.    Nov  58.    48p.    Order  from  LC.    Mi. 

$3.30   Ph.  $7.80  WT-1685 


Instruments 


Response  of  pressure  gauges  to  dust -laden  shock 
— waves,  byJ.'R.  Banister  and  C.  D.  Broyles. 
Sandia  Corp. ,  Albuquerque,  N.  Mex.  [nd] 
Decl.  Feb  59.    Contract  W-7405-eng-36.   lOp. 
Order  fromLC.  Mi.  $1.80  Ph.  $1.80.  AECD-4290 


A  high  current  switch  of  low  inductance,  by  C.  D. 

— Nail.    University  ot  CaUfomia,  Livermore 
Radiation  Laboratory.    Mar  59.  Contract  (LE- 
306-1).    5p.    Order  from  LC.     Mi.  $1.80 
Ph.  $1.80  AECU-4308 


Switching  circuitry  for  high-intensity,  intensity 
pulsed  maqietic  field  apparatus,  byY.  B.  Kim 
and  E.  D.  Platner.    University  of  Washington, 
Seattle,  Washington.    Jun  59.    Contract  Nonr 
477(12).    21p.    Order  from  LC.    Mi.  $2.70 
Ph.  $4.80  AECU-4310 


Design  of  the  core  storage  unit,   repon  iio.  91,  by 
S.   R.  Ray.    University  of  Illinois. ,  Urbana. 
Digital  Computer  Laboratory.    Aug  59.  Contract 
AT(11-1)-415.    33p.    Order  from  LC. 
Mi.  $3.00   Ph.  $6.30.  AECU-4315 


A   feasibility  study  of  optically  regenerative  light 
intensifier.  Final  rejjort  for  period  July  to 
December  1958  and  Extension  Period  January 
to  February  1959.  ITT  Labs.  Div  of  International 
Telephone  and  Telegraph  Corp. ,  Fort  Wayne, 
[nd]   Contract  AT(  11 -1)- 648.     23p.    Order  from 
LC.     Mi.  $2.70   Ph.  $4.80.  AECU-4349 


Backscatter  gaging  device,  mid-term  status  report, 
by  B.  C.  Rusche.    Lockheed  Nuclear  Products, 
Marietta,  Georgia.    Nov  59.    Contract  AT( 30-1) 
2428.    20p.    Order  from  LC.     Mi.  $2. 40   Ph. 
$3.30  AECU-4454 


Research  and  investigation  leading  to  methods  of 
generating  and  detecting  radiation  in  the  100  to 
1000  micron  wavelength  range  of  the  spectrum". 
Quarterly  Progress  Report  no.   14  [for]  June  1, 


1959  to  September  1,   1959,  by  P.  D.  Coleman 
and  others.  University  of  Illinois,  Urbana. 
Engineering  Experiment  Station.    Oct  59. 
Contract  AT(  11-1) -392.  78p.    Order  from  LC. 
Mi.  $4.50   Ph.  $12.30  AECU-4458 


On  the  dynamic  design  of  non- regenerative  transis- 
tor  circuits,   rpt.  no.  94,  by  Toshiro  Kunihiro 
University  of  Illinois,  Urbana.  Digital  Computer 
Laboratory.  Nov  59.    Contract  AT(il-l)-4l5. 
41p.    Order  from  LC.    Mi.  $3.30  Ph.  $7.80. 

AECU-4505 


Transistor  scintillation  spectrometer,  by  Michael 
G.  Strauss.    Argonne  National  Laboratory, 
Lemont,  Illinois.    Feb  60.    Contract  W-31-109- 
eng-38.    28p.    Order  from  OTS.  $1.00. 

ANL-6123 


Magnetic  recorder  for  nuclear  pulse  application, 
period  covered:  June  5,   1959  to  August  5,   1959, 
by  G.  M.  Burgwald.  Illinois  Inst,  of  Tech. , 
Chicago.    Armour  Research  Foundation.  Aug  59. 
Contract  AT(  11-1) -702.   8p.  Order  from  LC. 
ML  $1.80   Ph.  $1.80  ARF-1151-1 


Magnetic  recorder  for  nuclear  pulse  application, 
covering  periods:  August  b,   1959  to  OctobeFS", 
1^59,  by  G.  M.  Burgwald  and  C.  A.  Stone. 
Illinois  Inst,  of  Tech. ,  Chicago.  Armour 
Research  Foundation,    [nd]  Contract  AT(ll-l)- 
702.  27p.  Order  fromLC.  Mi.  $2.70   Ph. 
$4  80  ARF-1151-2 


An  improved  nuclear  density  gauge, 
ed:  October  2  to  November  l, 
Burgwald 


riod  cover- 

yTSrMT 

Chicago. 


Illinois  Inst,  of  Tecli. 
Armour  Research  Foundation,    [nd]   Contract 
AT(ll-l)-745.    3p.    Order  from  LC. 
Mi.  $1.80   Ph.  $1.80.  ARF-1152-5 


Test  results  and  design  comparisons  for  liquid 
metal ^-air  radiators,  by  H.  J.  Stumpf  and 
others.   Oak  Ridge  National  Lab. ,  Tenn.   Jul  54 
Decl. Oct  59.    Contract  W-7405-eng-26.    84p. 
Order  fromLC.     Mi.  $4.80   Ph.  $13.80 

CF -54-7-187 


Calibration  of  the  revalet,  a  remotely  variable 
lead-transmission  gamma -ray  dosimeter,  by 
D.  L.  Gilliland.  Oak  Ridge  National  Lab., 
Tenn.  [1955].  Decl.  with  deletions  Feb  57. 
Contract  W-7405-eng-26.   14p.    Order  from 
LC.  Mi.  $2.  40  Ph.  $3.:iO.    CF-55-2-1 1  l(Del.) 


A  2000  channel  aralyzer  for  neutron  spectroscopy, 
by  J.  Hahn,  and  W.  W.  Havens,  Jr.    Pupin 
Cyclotron  Laboratory,  Columbia    University 
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New  York,  New  York  antl  George  B.  Pegram 
Laboratory,  Columbia  Universiiy,  New  York, 
New  York.    Nov  59.    Coritract  AT(30-l)-GEN- 
72.    41p.    Order  from  CJTS.  $1.25. 

CU-198 


A^  remotely  controlled  meta|llograph-II,  by  W. 

Nemours  &  Co. 


Leith.     E.  I.  du  Pont  de 
Savannah  River  Laborat<iry 
Carolina.    Dec  59.    Con 
i5p.    Order  from  OTS. 


Remote  area  scintillation  noni 


W.  G.  Spear.    General 
Atomic  Products  Opjeratijon 
Washington.    Apr  59.   iSp. 
Mi.  $2.40   Ph.  $3.30. 


H. 


Aiken,  South 
ract  AT(07-2)-l. 
.50.       DP-450 


tormg  system 
lectric 


by 
Hanford 


Richland, 
Order  from   LC 
HW- 59834 


ETR  nuclear  instrumentati 
D.  C.  Hanson.  Phillips 
Operations  Office.    Feb 


c^n  fmal  report,  by 
" 'etroleum  Co.  Idaho 
60.    Contract  AT(  10 


-205).    28p.    Order  fror »  OTS 


Self-balancing  resistivity  nreasuring  set, 

jtroleum  Co. 


¥ii 


T.  J.  Roland.    Phillips 
Operations  Office.    Feb 
-205.    24p.    Order  fromj 


A  remotely  operable  contro  [led  radius  bend  fatigue 


tlei 


apparatus,  by  G.  L.  Cu 
Power  Lab. ,  Schenectad;^ 
Contract  W-31-109-Eng 
LC.     Mi.  $2.40   Ph.  $3 


1) 


$1.00. 
IDO- 16566 


by 
Idaho 


160.    Contract  AT(  10- 
OTS.  $.75. 

IDO- 16573 


1) 


Knolls  Atomic 
N.  Y.    Oct  59. 
52.     lip.    Order  from 
30  KAPL-M-GLC-4 


Liquid  scintillator  radiation  rate  meters  for  the 
measurement  of  gamma  Tnd  fast  neutron  rates 


in  mixed  radiation  fields^  by  D.  L.  Williams 
and  F, 


Los  Alamos  Scientific  L 


N.  Hayes.  University  of  California, 


New  Mexico.  Mar  60.    Contract  W-7405-ENG.  36 


59p.    Order  from  OTS  $ 


Preliminary  investigation  o 


scintillation  gamma-ray 


Roger  E.  Mills  and  Robdrt 
Los  Alamos  Scientific  Lab 
.Contract  W-7405-eng-36 
LC.     Mi.  $3.00   Ph.  $6. 


A  rotary  vacuum  seal,  by 
Brown  University,  Provi 
AT(30-1)-2101.    4p. 
$1.80   Ph.  $1.80 


boratory,  Los  Alamos, 


75. 


LA -237  5 


a  five-crystal 
sf)ectrometer,  by 


M.  Kloepper. 
,  N.  Mex.    Sep  58. 
35p.    Order  from 
30  LAMS -2257 


Richard  W.  Roberts, 
(lence.    Jan  59.    Contract 
Orper  fromLC.      Mi. 
M-6845 


Time  base  generator  for  OMR critical  experiment, 
by  L.  S.  Beller.    Atomics  International  Div. , 
North  American  Aviation,  Inc. ,  Canoga  Park, 
Calif.    Oct  58.    8p.    Order  from     LC.  Mi. 
$J.80   Ph.  $1.80  NAA-SR-MEMO-3138 


Scintillation  detector  and  preamplifier  unit  for  gen- 
eral  counting  room  use,  A.I.  critical  experiment 
laboratory,    by  L.  S.  Beller.    Atomics 
International  Div.     North  American  Aviation, 
Inc. ,  Canoga  Park,  Calif.    Dec  58.    7p.    Order 
from  LC.    Mi.  $1.80   Ph.  $1.80 

NAA-SR-MEMO-3308 


Method  for  determination  of  liquid  density  and 
viscosity  of  organic  cooJ[ants  over  the  tempera- 
ture range  (m.p.  to' s^^F) ,~5y~G .  Asanovich 
Atomics  International  Div. ,  North  American 
Aviation,  Inc. ,  Canoga  Park,  Calif.    May  59. 
12p.    Order  from   LC  .  Mi.  $2.40   Ph.  $3.30 

NAA-SR -MEMO- 3863 


Photo  electric  micro-micro  amphere  current  source, 
by  S.  G.  Barnes.    Atomics  International  Div., 
North  American  Aviation,  Inc. ,  Canoga  Park, 
California.    Jul  59.     lOp.    Order  from  LC. 
Mi.  $2.40   Ph.  $3.30  NAA-SR-MEMO-4159 


The  development  of  a  beta -ray  particle  size' 

analyzer,  quartet-ly  technical  status  report[for) 
July  16-October  15,   1959.    [nd]   Contract  AT( 30- 


0-2372.    Up. 
Ph.  $3.30 


Order  from  LC. 


Mi.  $2.40 
NYO-2654 


Development  of  an  instrument  and  technique  utilizing 
carbon- 14  for  measuring  very  low  concent raiiois 
of  oxygen  in  high  purity  metals,  quarterly  status 
report  no.  3  [for J  period  August  1,  J959  through 
OcTober~II,   1959,  by  Roger  A.  Covert.  Alloy  Re- 
aearcfl  Corp.  ,  iVatertown,  Mass,  Nov  59.  Cont^ 
AT(30-l)-2335.  8p.  Order  from  LC.  Mi.  $1.80 
Ph.  $l.aQ.  NYO-8911 


Development  of  high  speed  electron  accelerator 
structures,  interim  report  no.  9,  by  J.  A. 
Baicker  and  others.  David  Samoff  Research 
Center,  Princeton,  N.  J.  Oct  59.  Contract  AT 
(30-1) -1958.   I6p.  Order  from  LC.  Mi.  $2.40 
Ph.  $3.30.  RIB-42 


Project  DeHenry,  the  study  of  a  new  type  of 
explosive-to-electric  transducer,  by  G.  W. 
Anderson  and  S.  E.  Whitcomb.    ^ndia  Corp. , 
Albuquerque,  N.  Mex.    Jul  58.    Contract  AT(29- 
l)-789.    109p.  Order  fromLC.  Mi.  $6.90. 
Ph.  $21.30  SCTM- 150 -58(51) 


Self-limitin; 


r  for  nickel -cadmium  batteries, 
Sandia  Corp. ,  Albuquerque, 


T)y  E.  B.  Pearson. 
N.  Mex.    Aug  55.    Changed  from  Official  Use 
Only  Oct.  21,  1959.    7p.    Order  from   LC. 
Mi.  $1.80   Ph.  $1.80      SCTM- 170-55-55 


Certification  of  five -dial  wheatstone  bridges,  by 

Sandia  Corp. ,  Albuquerque , 


"G.  R.  Fahrbach. 
N.  Mex.  Dec  59.    24p. 
Mi.  $2.70   Ph.  $4.80 


Order  from    LC. 
SCTM- 181 -59 -(16) 


708 


Transistor  driven  beam  switching  tube  decade 
counter,  by  Richard  H.  Graham,    University 
of  California,  Livermore.  Lawrence  Radiation 
Lab.    Aug  59.    Contract  W-7405-eng-48.     15p. 
Order  from  LC.    Mi.  $2.40  Ph.  $3.30 

UCRL-5656 


Design  limitations  of  a  breakdown  diode  coupled 
— transistor  flip  flop,  by  Thomas  Archie  Nunamaker 
(Thesis).    University  of  California,  Lawfence 
Radiation  Laboratory,  Berkeley,  California, 
Jan  60.    Contract  W-7405-eng-48.    55p,    Order 
from  OTS,  $1.50  UCRL-9046 


Nuclear  materials  control  system  (nmcs),  phase  II. 
alarm  transmitting  systems  and  the  protectioiTof 
communications,  by  J.  N.   Ellyson  and  G. 
Kivenson.    Westlnghouae  Electric  Corp.  Atomic 
Power  Dept.  ,  Pittsburgh.    Oct  59.    Contract 
AT(30-1)-2176,  Task  I,    68p.    Order  from  LC. 
Mi.  $4.80  Ph.  $13.80  WCAP-6022 


Nuclear  materials  control  system  (nmcs).  Phase  II, 
miscellaneous  devices  for  plant  security,  by 
G.  Kivenson  and  J.  N.  Ellyson.    Westinghouse 
Electric  Cxjrp.  Atomic  Power  Dept. ,  Pittsburgh. 
Oct  59.    Contract  AT( 30 -I) -2176,  Task  I.    23p. 
Order  from  LC.    Mi,  $2.70   Ph.  $4.80 

WCAP-6023 


Nuclear  materials  control  system  (nmcs).  Phase  II, 
miscellaneous  devices  for  safeguarding  a  fuel 
reprocessing  plant,  by  W.  E.  Foster. 
Westinghouse  Electric  Corp.  Atomic  Power  Dept. 
Pittsburgh.    Oct  59.    Contract  AT( 30-1) -2176, 
Task  I.  22p.    Order  from      LC.Mi.  $2.40 
Ph.  $3.30  WCAP-6024 


Nuclear  materials  control  system  (nmcs),  Phase  II, 
liquid  samplers  for  safeguards  use,  by  W.  E. 
Foster.    Westinghouse  Electric  Corp.    Atomic 
Power  Dept. ,  Pittsburgh.    Oct  59.    Contract 
AT(30- 0-2176.     13p.    Order  from  LC.    Mi. 
$2.40   Ph.  $3.30  WCAP-6025 

Nuclear  materials  control  system  (nmcs),  Phase  II, 
neutron  flux  monitors  for  safeguards  use,  by 
R.  E.  Kronk.    Westinghouse  Electric  Corp. 


Atomic  Power  Dept. ,  Pittsburgh.    Oct  59. 
Contract  AT(30- 0-2176.    23p.    Order  from 
LC.     Mi.  $2. 7a  Ph.  $4.  80  WCAP-6027 


Nuclear  materials  control  system  (nmcs).  Phase  II. 
a  thermal  power  meter  for  safeguards  use, 
by  C.  C,  Webster.    Westinghouse  Electric 
Corp.     Atomic  Power  Dept. ,  Pittsburgh. Oct.  59. 
Contract  AT(30- 0-2176,  Task  I.     15p.     Order 
from  LC.     Mi.  $2.40   Ph.  $3.30 

WCAP-6028 


Nuclear  materials  control  system.  Phase  II, 

general  activity  detectors  for  safeguards  use,  by 
F.  J.  Arsenault.    Westinghouse  Electric  Corp. 
Atomic  Power  Dept. ,  Pittsburgh,    Oct  59. 
Contract  AT(30-1)-2176,  Task  I,    Order  from 
LC.     Mi,  $2.40   Ph.  $3.30  WCAP-6029 


Mefallurgy  and  Ceramics 


Corrosion  investigations  on  high-temperature 
aluminum  alloys,  February  1955-Octo'5er~1957, 
by  C.   R.  Breden  and  N.  R.  Grant.    Argonne 
National  Laboratory,  Lemont,  Illinois.    Feb  60. 
Contract  W-31-109-eng-38.    72p.    Order  from 
OTS.  $2.00.  ANL-5546 


The  manufacture  of  the  graphite-urania  fuel  matri:; 
for  treat,  by  J.  H.  Handwerk  and  R.  C.  Lied. 
Argonne  National  Laboratory,  Lemont,  Illinois. 
Jan  69.    Contract  W-31-109-eng-38.    26p. 
Order  from  OTS.  $.75.  ANL-5963 


Plastic  flow  during  extrusion  of  tubing,  by  Henry 
A.  Sailer  and  others.    Battelle  Meinorial 
Institute,  Columbus,  Ohio.    Jul  55.    Contract 
W-7405-eng-92.     iSp.    Order  from  OTS.  $.  50. 

BMl-1021 


Plastic  deformation  in  grooved  rolls,  by  Henry  A. 
Sailer.    Battelle  Memorial  Institute,  Columbus, 
Ohio.    Sep  55.    Contract  W-7405-eng-92.    50p. 
Order  from  OTS.   $1.00.  BMI-1040 


Progress  relating  to  civilian  applications  during 
July,    1959,  by  Russell  W.  Dayton  and  Clyde  R. 
Tipton,  Jr. Battelle  Memorial  Institute,  Columbus, 
Ohio.    Aug  59.  Contract  W-7405-eng-92.     104p. 
Order  from  OTS.  $2.  50.  BMI-1366 


Gas -pressure  bonding  of  Zircaloy-clad  flat -plate 
uranium  dioxide  fuel  elements,  by  Stan  J. 
Paprocki.    Battelle  Memorial  Institute,  Columbus, 
Ohio.    Aug  59.    Contract  W-7405-eng-92.     106p. 
Order  from  OTS.  $2.  50.  3MI-1374 
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Progress  relating  to  civilian  applications  during 
October.    19 j9.  by  Russell  W.  Ijayton  and  Clyde 
R.  Tipton,  Jr.    Battelle  Memorial  Institute, 


Colunribus,  Ohio.    Nov  59 


eng-92.     lOOp.    Order  from  OTS. 


Progress  relating  to  civilian 


!fe 


November,   1959,    by  Rus 
Clyde  R.  Tipton,  Jr.    BattfeUe 
Institute,  Colunibus,  Ohio 
W-7405-eng-92.     llOp.    drder 


applications  during 
i;ell  W.  Dayton  and 


Progress  relating  to  civilian 
December,   1959,  by  Rus 
Clyde  R.  Tipton,  Jr. 
Columbus,  Ohio.   Jan  60. 
-92.     102p.    Order  from 


sijiT 


1  W.   Dayton  and 
Battelle  Memorial  Institute, 
Contract  W-7405-eng 
OTS.  $2.50. 

BMI-1403 


A  method  of  correlating  irraciation  effects  in 

m  L.  l^eller  and 


dispersion  fuels,  by  Dona 
others.    Battelle  Memoria 
Ohio.    Jan  60.    Contract  V, 
Order  from  OTS.  $.  75 


Progress  relating  to  civilian  ;ppli cations  during 

W.  Dayton  and  Clyde 
Memorial  Institute, 


January,   195o7 

R.  Tipton,  Jr 

Coluinbus,  Ohio 

-92.     102p.    Order  from 


by  Russell 
Battelle 
Feb  60 


Development  of  high-strength 
elevated-temperature  appT 


DeMastry.    Battelle  Memor 
Ohio.    Feb  60.    Contract 
Order  from  OTS.  $.  75. 


Development  of  high -strength 


zirconium  alloys,  by  John 
others.  Battelle  Memorial 
Ohio.  Feb  60.  Contract  V 
Order  from  OTS.  $.  75. 


High -temperature  irradiation 
in  flowing  helium,  by  Neil 
Battelle  Memorial  Institute 
Feb  60.    Contract  W-7405- 
from  OTS.  $.  75. 


Contract  W-7405- 


$2.50. 
BMI-1391(Rev.) 


Memorial 
Dec  59.    Contract 
from  OTS.  $2.  50. 
BMI-1398 


lications  during 


Institute,  Columbus, 
-7405-eng-92.     I6p. 
BMI-1408 


Contract  W-7405-eng 
OfrS.  $2.50. 

BMI-1409 


niobium  alloys  for 
cations,  by  John  A. 


ial  Institute,  Columbus, 
7405-eng-92.     22p. 
BMI-1417 


corrosion  resistant 


De  Mastry  and 
Institute,  Columbus, 
7405-eng-92.     18p. 
BMI-14i8 


3f  metals  and  graphite 


Miller  and  others. 
Columbus,  Ohio. 
png-92.   16p.    Order 
BMI-1419 


Effects  of  yttrium  on  the  fabrifcation  and  tensile 
properties  of  two  modified  stamless  alloys,  by 
John  A.  DeMastry  and  others.    Battelle  Memorial 
Institute,  Columbus,  Ohio,  i  Feb  60.    Contract 
W-7405-eng-92.     16p.    Ord|er  from  OTS.  $.75. 

BMI-1420 


The  diffusion  of  hydrogen  in  zirconium  hydride, 
by  William  M.  Albrecht  and  W.  Douglas  Goode, 
Jr.  Battelle  Memorial  Institute,  Columbus, Ohio. 
Mar  60.    Contract  W-7405-eng-92.     lOp.  Order 
from  OTS.  $.50.  BMI-i426 


Extrusion  of  uranium  for  hanford  cored  slug 
program-I,  by  R.  M.  Treco  and  others. 
Bridgeport  Brass  Company,  Bridgeport,  Conn. 
Dec  54.    Contract  AT(30-1)- 1405.    65p.    Order 
from  OTS.  $.  50.  BRB-3 


Hardness  evaluation  of  alpha  hot -rolled  urani urn 
rod  for  drawing,  by  m'  T.  Mc()owan  and  others. 
Bridgeport  Brass  Company,  Bridgeport,  Conn. 
Aug  55.    Decl.  Feb  60.    Contract  AT(30-1)-1405. 
28p.    Order  from  OnrS.  $.  50.         BRB-7 


Investigation  of  resistance  to  heat  flow  through  clad 
Plates,  by  Earl  E.  Coulter  and  D.  L.  Mayer. 
Babcock  and  Wilcox  Co.  Research  and  Devel- 
opment Dept. ,  Alliance,  Ohio.    Apr  51.    Sub- 
contract 14-302.    21p.    Order  from    LC. 
Mi.  $2.40   Ph.  $3.30.  BW-5406 


Examination  of  sodium,  beryllium,  inconel  pump 
loops,  numbers  1  and  2,  by  G.  M.  Adamson  and 
and  E.  Long.    Oak  Ridge  National  Lab. ,  Tenn. 
Sep  54.  Decl. Oct  59.    Contract  W-7405-eng-26. 
12p.    Order  from  LC.    Mi.  $2.40   Ph.  $3.30. 

CF-54  >-98 


Results  of  static  corrosion  tests  on  various  nickel- 
base  brazing  alloys  used  to  fabricate  304  stain-~ 
less  steel  jc)ints  tested  in  sodium    and 
fluoride  #44  (NaF^ZrF4-UF  )  for  100  hours"aF 
ISUrr     by  E.  E.  Hoffman.'*  Oak  Ridge  National 
Lab. ,  Tenn.    Dec  54.    Decl.  Jun  59.    Contract 
W-7405-eng-26.    3p.    Order  from    LC.  Mi. 
$1.80   Ph.  $1.80  CF-54-12-26 


Post -irradiation  examination  of  appr  fuel  element 
irradiation  program  specimens,  by  A.  E.   Richt. 
Oak  Ridge  National  Lab. ,  Tenn.    Mar  59.    29p. 
Order  from    LC.  Mi.  $2.70   Ph.  $4.80 

CF-59-3-33 


Determination  of  the  nil-ductility-transition 
temperature  for  A2i2B  steel  used  in  the  N.  S. 
Savannah  pressure  vessel,  by  W.  C.Thurber  and 
J.  T.  Lamartine.  Oak  Ridge  National  Lab. , 
Tenn.    Jul  59.    Contract  W-7405-eng-26.    26p. 
Order  from   LC.   Mi.  $2.70  Ph.  $4.80 

CF -59-7 -143 


Welded  seal-ring  vacuum  closures,  by  C.  Michelson. 
Oak  Ridge  National  Lab. ,  Tenn.    Aug  59. 
Contract  W-7405-eng-26.    36p.    Order  from  LC. 
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Mi.  $3. 00  Ph.  $6.30 


CF-59-8-80 


Further  evaluation  of  check  valve  material  for  the 
homogeneous  reactor  program,  by  R.  Blumberg. 
Oak  Ridge  National  Lab. ,  Tenn.    Aug  59.     14p. 
Order  from  LC.    Mi.  $2.40   Ph.  $3.30 

CF-59-8-135 


Study  of  oxide  films  and  scales  on  zirconium  alloys, 
by  Otto  Zmeskal  and  G.  M.  Adamson.    Oak  Ridge 
National  Lab. ,  Tenn.    Sep  59.    30p.  Order  from 
LC.     Mi.  $2.70  Ph.  $4.80  CF-59-9-1 


Tabular  summary  of  in-pile  rocking  autoclave 
solution  corrosion  data,  by  R.  J.  Davis.    Dak 
Ridge  National  Lab. ,  Tenn.    Sep  59.     19p.  Order 
from  LC.    Mi.  $2.70  Ph.  $4.80   CF-59-9-75 


De ve lopment  of  swaged  stainless  steel  fuel  rods 
containing  UQ2,  by  J.  T.  Lamartine  and  W.  C. 
Thurber.    Oak  Ridge  National  Lab. ,  Tenn.    Oct  59. 
Contract  W-7405-eng-26.    46p.    Order  from 
LC.     Mi.  $3. 30  Ph.  $7.80  CF-59-10-8 


The  effect  of  closed  porosity  on  the  accuracy  of  the 
model  for  fission-gas  release  from  UOo*  by 
M.  W.  Rosenthal.    Oak  Ridge  National  Lab. , 
Tenn.    Nov  59.    Contract  W-7405-eng-26.     14p. 
Order  from  LC.    Mi.  $2.40   Ph.  $3.30 

CF-59-li-24 


Corrosion  resistance  of  CD4MCU  stainless  steel  in 
reactor -related  environrrients,  by  D.  N.  Hess 
and  others.    Oak  Ridge  National  Lab. ,  Tenn. 
Nov  59.     12p.  Order  from  LC.    Mi.  $2.40 
Ph.  $3.30  CF-59-11-114 


Corrosion  of  carbon  steel  in  waste  solutions  contain- 
ing mercury,  by  P.  M.  Kranzlein.  E.  I.  du  Pont  de 
Nemours  &  Co.  Savannah  River  Laboratory, 
Aiken,  South  Carolina.    Nov  59.    Contract  AT(07-2) 
-1.     I2p.    Order  from  OTS.  $.  50.      DP-416 


Corrosion  of  stainless  steel  in  thorex  process 
solutions,  by  P.  M.  Kranzlein.  E.  I.  du  Pont  de 
Nemours  &  Co.  Savannah  River  Laboratory, 
Aiken,  South  Carolina.    Dec  59.    Contract  AT(07-2) 
-1.     15p.    Order  from  OTS.  $.50.         DP-429 


Standard  operating  procedure  for  rolling  2.75% 

enriched  metal  at  simonds  saw  and  steel  company, 
by  John  F.  Schiltz.    National  Lead  Co,  of 
Ohio,  Cincinnati.    Oct  54.  Decl.  Aug  59.    Contract 
AT(30-1)-1156.    7p.    Order  fromLC.      Mi.  $1.80 
Ph.  $1.80  FMPC-477 


The  fabrication  of  the  fuel  elements  for  the  uo2 
high  burn-up  program,  by  E.  A. Lees  and  others. 
Vallecitos  Atomic  Lab. ,  General  Electric  Co. , 
Pleasanton,  California.    Jan  59.    Contract 
AT(04-3)-237.    28p.    Order  from  OTS.  $1.00 

GEAP-3108  Pt.  1 


Borides  of  interest  for  control  materials,  by  A. 
Holden.    Vallecitos  Atomic  Lab. ,  General 
Electric  Co. ,  Pleasanton,  California.  Jan  59. 


N. 


Contract  AT(04- 3) -189.    9p. 
$.50 


Order  from  OTS. 
GEAP-3117 


Outgassing  tests  of  uranium  slugs,  by  H.  A. 
Johnson.    Engineering  Dept, ,  Hanford  Works, 
Richland,  Washington.    May  53.    5p.  Order  from 
OTS.  $.25  HW-27885 


The  identification  of  the  angular  inclusions  present 
in  rolled  uranium,  by  F.  A.  Scott.    Hanford 
Works,  Richland,  Washington.    May  53.    5p. 
Order  from  OTS.  $.25  HW-28035 


Development  of  ultrasonic  unbond  test,  by  C.  L. 
Frederick.    Hanford  Atomic  Products  Operation, 
Richland,  Washington.    Jun  54.    Contract  W-31- 
109-eng-52.    15p.    Order  from  OTS.  $.  30 

HW-32186 


Zirconium  cladding  of  uranium,  by  P.  J.  Pankaskie 
and  L.  D.  Schaffer.    Hanford  Atomic  Products 
Operation,  Richland,  Washington.    Nov  54. 
Contract  W-31-109-Eng-52.    27p.    Order  from 
OTS.  $.35  HW-33419 


Preliminary  investigation  of  the  uniskan  process  for 
the  extrusion  of  sizing  of  tubular  sections,   by 
A.  T.  Taylor. Hanford  Atomic  Products  Operation 
Richland,  Washington.    Nov  54.    Contract  W-31- 
109-Eng-52.    38p.    Order  from  OTS.  $.40 

HW- 33849 


Inhibition  of  HNO3-HF  corrosion  of  type 
stainless  steel  with  AI  (N03)3.9H20., 


304 -L 
by  W.  L. 
Walker.    General  Electric  Co.  Hanford  Atomic 
Products  Operation,  Richland,  Washington;  Nov.  57. 
3p.    Order  from   LC.    Mi.  $1.80   Ph.  $1.80 

HW -53636 


Bondtesting  zircaloy  clad  coextruded  fuel  elements, 
by  T.  G.  Lambert.  General  Electric  Co.  Hanford 
Atomic  Products  Operation,  Richland,  Washington. 
Apr  58.  Decl  Sep  59.    6p.    Order  from  LC. 
Mi.  $1.80   Ph.  $1.80  HW-55912 
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An  x-ray  diffraction  study  of  irradiated  molybdenum, 
by  D.  L.  Gray  and  W.  V.  Cummings,  Jr.    General 
Electric  Co.  Hanford  Atohiic  Products  Operation, 
Richland,  Washington.    Jul  59. 
i09-eng-52.     19p.    Ordeiffrom 
Ph.  $3.30 


OTS.  $.75. 


HW- 62942 


A  review  of  the  properties  o 


^ima.     Hanford  Atomic  Pi-odu 
Richland,  Washington.    Oct 
-1350.     lOOp.    Order  froif 


Irradiation  testing  of  plutoninm-uranium  oxide 
nuclear  fuel,  by  J.  L.  Bat^s  and  W.  E.   Roake. 
General  Electric  Co.  Hanford  Atomic  Products 


Contract  W-31- 
LC.    Mi.  $2.40 
HW- 60907 


zircaloy-2,  by  G.  E. 


ctsTJperation, 
59.    Contract  AT(45-1) 
OTS.  $2.50 

HW -60908 


Operation,  Richland,  Was] 
Contract  AT(45-1)-1350. 
$.75. 


lington.    Jul  59. 
25p.    Order  from  OTS. 
HW-61142 


An  effect  of  neutron  flux  levej  upon  damage 

accumulation    by  D.  l.  Gt-ay.    General  Electric 
Co.  Hanford  Atomic  Produlcis  Operation, 


Richland,  Washington.    Ju 
-1350.     lOp.    Order  from 


59.    Contract  AT(45-1) 
OTS.  $.50. 

HW-61287 


High  temperature  aqueous  co:  rosion  of  aluminum 
Plutonium  and  aluminum -s 


■  ^ -  licon-plutonium  alloys, 

by  H.  C.  Bowen.    General  Electric  Co.  Hanford 


Atomic  Products  Operatiort, 
Jul  59.    Contract  AT(45-1) 
LC.      Mi.  $1.80   Ph.  $1.8( 


Precision  duplication  of  metal 
~FyJ 


Gene  ra 


H.  Kleinpeter 
Atomic  Products  Operation 
Aug  59.    Contract  W-31-10|9 
from  LC.   Mi.  $1.80   Ph 


Zirconium  tube  rupture  from 
By  P.  M.  Jackson.    Genera 
Atomic  Products  Operation, 
Sep  59.    Contract  AT(45-i) 
from  LC.    Mi.  $1.80   Ph. 


An  estimation  of  the  explosion 
reprocessing  of  metallic  u 


ocalized  overheating. 


metallurgically  bonded  to  z 
J.  L.  Swanson.    General  E 
Atomic  Products  Operation, 
Sep  59.    Contract  (45-1)- 1 
LC.     Mi.  $1.80   Ph.  $1.80 


Zircaloy-2  pilot  plant  etching 
by  H.  P.  Maffei.    General 


Atomic  Products  Operation. 
Dec  59.    Contract  AT(45-1) 


Richland,  Washington. 
1350.    8p.    Order  from 
HW-61345 


Note  on  the  determination  of  the  magnetoresi stance 
tensor  of  a  crystal  having  the  symmetry  (IVoFQ 
by  I bshihiro  Okada.  Ames  Laboratory,  Iowa  state 
University  of  Science  and  Technology.    Jan  60 
Contract  W-7405-eng-82.     16p.    Order  from  ' 
OTS.  $.50  15-67 


A  note  on  the  ductility  of  beta  uranium,  by    A.  N 
Hoiden.    General  Electric  Co.  Knolls  Atomic  ' 
Power  Laboratory.    Sep  50.    Contract  W-31- 
109-eng-52.     12p.    Order  from  OTS.  $.  25 

KAPL-408 

Metals  comparator  testing  of  hanford  uranium  slugs 
by  D.  W.  White.    General  Electric  Co.  Knolls 
Atomic  Power  Laboratory,  Schenectady,  N.  York. 
Jan  51.    Contract  W-31-109-eng-52.    41p. 
Order  from  OTS.  $.40  KAPL-460 


Mechanical  resonance  testing  of  fuel  slugs,    by 
C.  Mannai.    General  Electric  Co.  Knolls  Atomic 
Power  Laboratory,  Schenectady,  N.  York. July  53 
Contract  W-31-109-eng-52.    46p.    Order  from 
OTS.  $.40  KAPL-967 


Electrodeposition  of  nickel  on  uranium,  by  A.  P. 
Beard  and  D.  D.  Crooks.    Knolls  Atomic  Power 
Lab. ,  Schenectady,  N.  Y.    Aug  54.  Decl  Nov  59 
Contract  W-31-109-eng-52.    Order  from  LC 
Mi.  $2.40   Ph.  $3.30  KAPL-U81' 


parts  in  tooUng  plastics,    Effect  of  combined  stress  on  yield  and  fracture 

-.1  ..  :-  ^.     ..     .      .  behavior  of  zircaloy-2    by  R.  L.  Mehan 

General  Electric  Co.  Knolls  Atomic  Power  Lab. , 
Schenectady,  N.  Y.    Sep  59.    Contract  W-31- 
109-eng-52.    22p.    Order  from  OTS.  $1.00 

KAPL-2060 


1  Electric  Co.  Hanford 
Richland,  Washington. 
-Eng-52.    6p.  Order 
1.80    HW-61583 


Electric  Co,  Hanford 
Richland,  Washington. 
1350.    9p.  Order 
1.80    HW-61846 


hazard  during 


rfinium  fuel  elements 
rcaloy  cladding,  by 


10ctric  Co,  Hanford 

Richland,  Washington. 
3^.     10  p.  Order  from 
HW -62109 


£nd 


ET 


rinsing  facility, 
ectric  Co.  Hanford 
Richland,  Washington. 
1350.     20p.    Order 


Fabrication  of  the  two  hole  thimble  test  assemblies, 
by  E,  F.  Bulson  and  others.  Knolls  Atomic  Power 
Lab. ,  Schenectady,  N,  Y.    Aug  59,  Contract 
W-31-109-eng-52.     24p,    Order  from      LC. 
Mi.  $2.70   Ph.  $4.80  KAPL-M-AME-I9 


Fabrication  of  the  three-hole  thimble  prototype 
assembly,  by  R.  A.  Epping  and  others.    Knolls 
Atomic  Power  Lab. ,  Schenectady,  N.  Y.    Oct  59. 
Contract  W-31- 109 -eng-52.     18p.    Order  from 
LC.     Mi.  $2,40   Ph,  $3.30      KAPL-M-AME-20 


Metal  coating  scale-up  and  process  improvement, 
by  C.  G.  Lindquist.    Knolls  Atomic  Power  LaF. , 
Schenectady,  N.  Y,    Oct  59,    Contract  W-31-109- 
eiig-52,     14p,    Order  from    LC.  Mi,  $2,40 
Ph.  $3.30"  KAPL-M-CGL-2 


712 


Report  on  the  evaluation  of  BP-85  inconel-type  covered 
electrode,    by  G.  F.  McKittrick  and  W.  A. 
Owczarski.    Knolls  Atomic  Power  Lab. , 
Schenectady,  N.  Y,    Jun  59,     i8p.    Order  from 
LC.     Mi.  $2.40   Ph,  $3.30     KAPL-M-GEM-8 


Chromium  electroplates  for  corrosion  protection  of 
stressed  aisi  410  in  high  temperature,  high  purity 
water,  by  Henry  Suss.  Knolls  Atomic  Power  Lab. , 
Schenectady,  N,  Y.    Sep  59,    Contract  W-31 -109- 
eng-52,    29p,    Order  from  LC,    Mi.  $3.00 
Ph.  $6,30  KAPL-M-HOS-8 


Prehminary  version  of  a  method  (or  assaying  suit- 
ability  of  thermoelectric  substances  for  direct 
conversion  of  fission  to  electrical  energy,  by 
M.  Balicki.    Knolls  Atomic  Power  Lab. , 
Schenectady,  N.  Y.    Sep59,    Contract  W-31 - 
l09-Eng-52.     17p,    Order  from  LC.    Mi.  $2.40 
Ph,  $3.30  KAPL-M-MXB-2 


Stability  of  lead  and  bismuth  tellurides  on  pulse 
heating  to  successively  higher  temperatures,  by 
M.  Balicki  and  F.  K.  Heumann.    Knolls  Atomic 
Power  Lab, ,  Schenectady,  N,  Y.    Oct  59,  Contract 
W-31-109-Eng-52,     15p.    Order  from  LC. 
Mi,  $2.40   Ph.  $3,30  KAPL-M-MXB-3 


Nickel-chromium-iron  alloy  bars  and  forgings: 
corrosion  resisting  for  radioactive  systern 
service,  by  C,  F.  Barrett,  Jr.    Knolls  Atomic 
Power  Lab, ,  Schenectady,  N.  Y,    Sep  58, 
Contract  W-31-109-Eng-52,    7p.    Order  from 
LC.     Mi,  $1.80   Ph.  $1.80     KAPL-SPEC-KPM3-49 


A  study  of  inconel  welding  for  naval  nuclear  power 
plant  service,  by  W.  A.  Owczarski  and  G.  F. 
McKittrick,    Knolls  Atomic  Power  Lab. , 
Schenectady,  N.  Y.    Jul  59.    56p.  Order  from 
LC.     Mi,  $3,60   Ph,  $9.30       KAPL-M-WAO-1 


The  rolling  of  gold  sheet  for  the  lapre  II  pressure 
liner,  by  R,  W.  Keil    and  others.     Los  Alamos 
Scientific  Lab. ,  N,  Mex,  Jul  58.    Contract  W-7405 
-eng-36,    36p.    Order  from     LC,  Mi.  $3.00 
Ph.  $6.30  LAMS-2268 


A  bibliography  of  report  literature  on  beryllium, 
January  1954-November  1959,  by  Helen  J. 
Chick.    University  of  California,  Los  Alamos 
Scientific  Lab, ,  Los  Alamos,  N.  Mex.  Apr  60. 
Contract  W-7405-Eng-36.    68p.    Order  from 
OTS  $2,00  LAMS2382 


Swaged  metal  fiber -UO2  fuel  element,  by  John  Kane. 
Martin  Nuclear  Division,  Final  Report,    Jan  60, 
lOOp.    Order  from  OTS.  $2.  25       MND-SF-1770 


Effect  of  1200  F  sodium  on  austenitic  and  ferritic 
steels.  Bi-monthly  progress  report  no.   1  for 
July  and  August  1959  [on]  thermal  shock, 
nitriding,  stressed  corrosion,  unstressed 
corrosion,  by  J,  W,  Mausteller  and  R.  C. 
Werner.  MSA  Research  Corp. ,  Gallery,  Penna. 
Sep  59,    Contract  AT(ll-l) -765,    22p,    Order 
fromLC.     Mi.  $2,70   Ph.  $4.80   MSAR-59-99 


Material  property  date  for  UO2,  by  N.   R.  Koenig. 
Atomics  International  Div. ,  North  American 
Aviation,  Inc. ,  Canoga  Park,  Calif.    Mar  58. 
7p.  Order  from    LC.  Ml.  $1,80  Ph.  $1.80 

NAA-SR-MEMO-2529 


Test  results -sre  inpile  poison  ring  test  no.   1,  by 
S.  A  meson.    Atomics  International  Div. ,  North 
American  Aviation,  Inc. ,  Canoga  Park,  Calif, 
Aug  58,     14p.    Order  from   LC.     Mi.  $2, 40 
Ph.  $3,30  NAA-SR-MEMO-2999 


Nickel  bonding  of  aluminum  clad  onir  metallic  core 
fuels,  current  status,  by  G.  V.  Aim,   Atomics 
International  Div.  ,  North  American  Aviation,  Inc. 
Canoga  Park,  Calif.    Mar  59.     I3p.  Order  from 
LC.     Mi.  $2.40   Ph.$3.30NAA-SR-MEMO-3662. 


The  vaporization  of  beryllium  oxide,  by  B.  D. 
Pollock,    Atomics  International  Div, ,  North 
American  Aviation,  Inc, ,  Canoga  Park,  Calif. 
Mar  60,    Contract  AT(  11 -l)-GEN-8.    18p. 
Order  from  OTS.  $. 75.  NAA-SR-3727 


Composition,  bumuf  and  some  physical  properties 
of  cermet  fuels,  by  N.  R.  Koenig.    Atomics 
International  Div. ,  North  American  AviationJLnc, 
Canoga  Park,  Calif.    Apr  59.     18p,    Order  from 
LC.     Mi.  $2.40   Ph.$3.30NAA-SR-MEMO-3730. 


A  brief  literature  survey  of  high  strength  zirconium 
alloys  with  emphasis  on  the  zirconium-niobium- 
X  ternary  systems,  by  C.  Hays.    Atomics 
International  Div. ,  North  American  Aviation, Inc. 
Canoga  Park,  Calif.    May  59.     Up,    Order  from 
LC.     Mi.  $2,40   Ph,$3.30NAA-SR-MEMO-3893, 


Tensile  properties  of  zircaloy  2  at  elevated 
temperatures,  by  R,  K.  Wagner.    Atomics 
International  Div. ,  North  American  Aviation,Inc. 
Canoga  Park,  Calif.    Jun  59.    8p,  Order  from 
LC.     Mi.  $1.80Ph.$1.80NAA-SR-MEMO-3976. 


Proposed  experimental  apparatus  design  and 

procedures  for  vap»r  phase  plating,  by  J.  Bodine. 
Atomics  International  Div, ,  North  American 
Aviation,  Inc.,  Canoga  Park,  Calif.    Jul  59.  36p. 
Order  from    LC.  Mi.  $3.00  Ph,  $6.30 

NAA-SR-MEMO-4209 
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The  high  temperature  chemical  reactivities  of  the 


uranium  carbides,  by  Loui 
Atomics  International  Div. 
Aviation,  Inc. ,  Canoga  Pari: 
17p.  Order  from  LC.    Mi 


Ni"  A 


Ccmpatibility  of  UO9  and  AMptM-257,  by  K.  Langrod 

kl '-.    f-. .r !    rv:.. 1   VT L     A ; 


Silverman. 
North  American 
,  CaUf.    Aug  59. 
$2.40   Ph.  $3.30 
SR-MEMO-4269 


Atomics  International  Div. 


Aviation,  Inc.,  Canoga  Pari:,  Calif.    Aug  59 


5p.    Order  from  LC.    Mi. 


J1.80   Ph.  $1.80 


N/A-SR-MEMO-4270 


Heat  transfer  across  annuli  in 


dioxide  fuel  elements,  by  J 
Smith.    Atomics  Inte 
American  Aviation,  Inc 
Mar  60.    Contract  AT(  11-1 
from  OTS.  $1.00. 


Ni^A 


Thermal  cycling  tests  of  poroijs  uranium,  by  L.  E. 
Atomics  Iniemitional  Div. ,  North 


Wilkinson. 
American  Aviation,  Inc. , 
Ma  r  60 .  Com  ract  AT(  1 1 
Order  from  OTS.  $.  50. 


North  American 


gas  bonded  uranium 


W.  Carroll  and  C.  A. 
matioiial  Div. ,  North 

Qanoga  Park,  Calif. 
-GEN-8.    32p.  Order 
-SR-4104 


Canoga  Park,  Calif. 
ll-GEN-8.     lip. 

NAA-SR-4432 


Mechanical  properties  of  steelb  for  sodium  service, 


by  W.  J.  Anderson.    Atomi 
North  American  Aviation, 
Calif.    Mar  60.    Contract 
Order  from  OTS.   $2.75. 


s  International  Div. , 
Ihc. ,  Canoga  Park,* 
A|T(il-l)-GEN-8.   115? 
NAA-SR-4509 


Evaluation  of  irradiated  omre  fuel  elements  first 
core  loading,  by  J.  H.  Walter  and  others. 


Atomics  International  Div. , 


Aviation,  Inc.  ,  Canoga  Pari;,  Calif.    Mar  60 


Contract  AT(11 
OTS.  $1.50. 


l)-GEN-8. 


North  American 


53p.    Order  from 
NAA-SR-4641 


Development  and  production  of j  uranium  10  wt  % 
molybdenum  as -cast  slugs  for  hnprf  physics 


experiment,  by  J. 
International  Div. 
Inc. ,  Cagoga  Park,  Calif 
AT(  11-1) -GEN-8.    25p. 


A.  Stanlay.  Atomics 
North  Ahierican  Aviation, 
\pr  60.    Contract 
Oilder  from  OTS.  $1.00. 
NAA-SR-4874 


Interim  report  process  develo]  iment  of  uranium 
monocarbide  fuel  slugs,  by   D.  H.  Turner. 
Atomics  International  Div. ,  North  American 
Aviation,  Inc.,  Canoga  Pari ,  Calif.    Mar  60. 


Contract  AT(11- 
OTS.  $.50. 


l)-GEN-8. 


I6p.    Order  from 
NAA-SR-4904 


Alloy  dispersion  fuel  elements,  by  J.  Paul  Pemsler. 
Nuclear  Matals,  Inc.    Concord,  Massachusetts. 
Nov  59.    Contract  AT(  30 -1)^1 565.    27p.    Order 
from  OTS.  $1.00.  NMI-1223 


Fundamental  and  applied  research  and  development 
in  metallurgy.    Progress  Report  for  October, 
1959.  Nuclear  Metals,  Inc. ,  Concord,  Mass. 
Dec  59.    Contract  AT(30-1)-1565.    29p.    Order 
from  OTS.  $1.00.  NMl-2080 


Evaluation  of  zircaloy-clad  U-2  w/o  zr  alloy  tube 
no.  28,  extrusion  no.   18388,  by  D.  F.  Kaufman 
and  R.  G.  Jenkins.    Nuclear  Metals,  Inc. , 
Concord,  Mass.    Apr  59.    Contract  AT(30-1)- 
1565.    39p.    Order  from   LC.    Mi.  $3.00   Ph. 
$6.30.  NMl-4377 


Evaluation  of  zircaloy-clad  U-2  w/o  zr  alloy  tube 
no.   36,  extrusion  no.    19660,  by  D.  F.  Kaufman 
and  W.  J.  Richmond.    Nuclear  Metals,  Inc. , 
Concord,  Mass.    Jun  59.    Contract  AT( 30-1)- 
1565.     15p.    Order  from     LC.  Mi.  $2.40   Ph. 
$3.30.  NMI-4389 


Power  reactor  program.    Progress  Repon  to  E.  I. 
du  Pont  de  Nemours  and  Com{)any  for  the  Period 
June  1,    1959  through  June  10,    1959    by   S. 
Isserow  and  others.    Nuclear  Metals,  Inc. , 
Concord,  Mass.    Sep  59.    Contract  AT(30-i)- 
1565.     18p.    Order  from    LC.  Mi.  $2.40   Ph. 
$3.30.  NMI-4395 


Progress  report  to  hanford  atomic  products 
operation,  [for]  December  15,  1956  through 
March  15,  1957,  by  H.  F.  Sawyer.  Nuclear 
Metals  Inc.  ,  Concord,  Mass.   Apr  57.  Decl 
Jun  59.    Contract  AT(30-1)-  1565.   14p.  Order 
from  LC.  Mi  $2.40  Ph  $3.  30.    NMI-470G 


Zircaloy-clad  uranium  fuel  elements.    Fabrication 
Repon.    To  hanford  atomic  products  operation, 
by   H.  F.  Sawyer.    Nuclear  Metals  Inc. , 
Cambridge,  Mass.    Mar  58.    Contract  AT(30-1) 
-1565.    15p.    Order  from    LC.    Mi.  $2.40 
Ph.  $3.30.  -  NMI-4703 


The  adaptation  of  new  research  techniques  to 

mineral  engineering  problems.    A  Semi -Annual 
Progress  Report  for  the  Six-month  period  ending 


October  31,   1959 
of  Tech 


Inst 

Contract  AT(30-l)-956 

$2.25 


Dept.,  of  Metallurgy,  Mass. 
Cambridge,  Mass.    Jan  60. 

77p.    Order  from  OTS. 
NYO-2297 


Cyclic  pressure  tests  of  large  size  pressure  vessels. 
Progress  Report  no.    10,  [for]  July  15,   1959  to 
August  15,   1959,  by  M.  M.  Lemcoe.    Aug  59. 
Contract  AT(30-1)-2140.    31p.    Order  from    LC. 
Mi.  $2.70   Ph.  $4.80.  NYO-2321 
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Glass -clad  uranium  glass  fibers  lor  power  reactors. 
Part  I.  engineering,  by  Paul  Harteck  and  H.  B. 
Cyphers.    Rensselaer  Polytechnic  Inst. ,  Troy, 
N.  Y.    Jul  59.    Contract  AT(30-1) -321,  Task  L 
55p.     Order  from    LC.  Mi.  $3. 60  Ph.  $9.  30. 

NYO-2547 


Nuclear  fuel  research  laboratories  fuel  cycle 

development  program.    Quarterly  Progress  Report 


Fuel  cycle  development  program.    Monthly  News 
letter  [for]  September  1959,    ' 


.  „     .         by  R.  L. 
National  Carbon  Co. .  Fostoria.Ohio. 

1  ip.    Order 


Robinson. 

Oct  59 .    Com  ract  AT(  40  - 1)  -  2560 

from  LC.    Mi.  $2.40  Ph.  $3.  30.  0r6-218 


TO 


no.   i  [for]  period  ending  September  30,   195^ 
Olin  Mathieson  Chemical  Corp.  Metallurgical 
Labs. ,  New  Haven.    Oct  59.    Contract  AT( 30-1) 
-2374.    39p.    Order  from  LC.     Mi.  $3.00  Ph. 
$6. 30.  NYO-2684 


The  development  and  testing  of  the  UO9  fuel  element 
system:    Progress  report  for  perioo  May  15- 
August  31,   1959,  by  C.  E.  Burdg  and  others. 


Combustion  Engineering,  Inc,  Nuclear  Div. 
Windsor,  Conn.    Contract  AT930-l)-2379.  58p. 
Order  from  LC.    Mi.  $3.60  Ph.  $9.30. 

NYO-2735 


The  thermodynamic  properties  of  the  aluminum -silver 
system  (thesis),  by  Thomas  C.  Wilder  and  John 
F.  Elliott.  Massachusetts  Inst,  of  Tech. , 
Cambridge.    Dept.  of  Metallurgy.     1959.    Contract 
AT(30-1)-1888.    51p.    Order  from    LC.    Mi. 
$3.60  Ph.  $9.30.  NYO-4686 


Theory  of  dissimilar  tubular  seals  of  glass,  ceramics 
and  metals  for  critical  applications,  by  G.  Lewin 
and  R.  Mark.   Princeton  Univ. ,  N.  J.  Project 
Matterhom.     1957.    29p.    Order  from    LC. 
Mi.  $2.70   Ph.  $4.80.  NYO-8749 


Permeability  of  cladding  materials  to  inert  gases. 
First  annual  report,  November  15,    1958  to 
November  15,   1959,  by  G.  T.  Murray  and  G. 
Pincus.    Materials  Research  Corp. ,  Yonkers, 
New  York.    Dec  59.    Contract  AT( 30-1) -2286. 
28p.    Order  from  OTS.  $1.00.       NYO-9000 


Metallurgy  division  quarterly  progress  report  for 
period  ending  January  31.   1952°  by  W.  H. 
Bridges,  ed.    Oak  Ridge  National  Lab. ,  Tenn. 
Aug  52.    Decl.  Oct  59.    Contract  W-7405-eng-26. 
163p.    Order  from     LC.  Mi.  $7.  50   Ph.  $24.  30. 

ORNL-1267 


Inconel  as  a  structural  material  for  a  high- 
temperature  fused -salt  reactor,  by  J.  R.  Weir 
and  others.    Oak  Ridge  National  Lab. ,  Tenn. 
Jun  57.    Decl  Jul  59.    Contract  W-7405-eng-26. 
78p.    Order  from     LC.  Mi.  $4.50   Ph.  $12.30. 

ORNL-2264 


Synthesis  and  fabrication  of  refractory  uranium 
compounds.    Monthly  Progress  report  no.  4  for 
October  1  to  October  31,   1959,  by  K.  M.  Taylor 
and  others.    Carborundum  Co. ,  Niagara  Falls, 
N.  Y.    Nov  59.    Contract  AT( 40-1) -2558.    5p. 
Order  from   LC.   Mi.  $1.80   Ph.  $1.80. 

ORO-221 


The  cofficient  of  thermal  expansion  of  alpha 

uraiiium  as  fabricated  by  various  methods,  by 
G.  E.  Bobeck.    The  Dow  Chemical  Co. ,  Rocky 
Flats  Plant,  Denver  Colorado.      Feb  60. 
Contract  AT(29-1)-1106.    16p.  Order  from  OTS. 
$.50.  REP- 148 


The  reduction  of  galvanic  corrosion  by  proper 
design  of  equipment,  by  W.  J.  Cocke.    Sandia 
Corp. ,  Albuquerque,  N.  Mex.    May  51.  Changed 
from  OFFICIAL  USE  ONLY  Apr  56.     12p.  Order 
from    LC.  Mi.  $2.40  Ph.  $3.30.   SC-1814(TR) 


Joint  desi^  and  welding  of  boral,  by  F.  J.  Maloney. 
Sandia  Corp. ,  Albuquerque,  N.  Mpx.    May  57. 
16p.    Order  from  LC.    Mi.  $2.40  Ph.  $3,30. 

SC  DC -706 


High  conductivity  UOg -terminal  report,  by  H. 
Shapiro  and  R,  M.  Powers.    Sylvania -Coming 
Nuclear  Corporation,  Bayside,  N.  York.  Oct  59. 
Contract  AT-30-1  Gen  366.    43p.    Order  from 
OTS.  $1.25.  SCNC-294 


Protecting  magnesium  from  corrosion,  by  Vernon 
E.  Arnold,  and  Shary  D.  Holmes.  Sandia  Corp. 
Jan  60.    17p.    Order  from  OTS.  $.  75. 

SCTM-7-60(l6) 


Cathodic  vacuum  etching  via  ion  bombardment,  by 
J.  P.  Darginis.    Sandia  Corp. ,  Albuquerque,  N. 
Mex.    Oct  59.  Contract  AT( 29-1) -789.     18p. 
Order  from    LC.   Mi.  $2.40   Ph.  $3.30. 

SCTM-96-59-81 


Unidirectional  flows  in  one -dimensional  magneto ■ 
hydrodynamics,    by  S.  Bell.    Sandia  Corp. , 
Nov  55.  Reprinted  Mar  60.     Up.    Order  from 
OTS.  $.50.  SCTM-241 -55-51 
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A  bibliography  of  secret  united  states    atomic  energy 
commission  reports  available  through  the  civilian" 
application  program.    Technical  Infromation 
Service  Extension,  Oak  Ridge,  Tenn.    Oct  56. 
Unclassified  Feb  60.      I6p.    Order  from  OTS. 
$.50.  I  TlD-^llO 


Beryllium -fabrication  and  jdining,  A 


literature  search. 
Compiled  by,     Raymond  t-  Scott.    Technical 
Information  Service  Extension,  Oak  Ridge,  Tenn. 
Ian  60.     12p.    Order  from  OTS.  %.  50. 
^  '  TID-3542 


Liquid  metal  technology,  A  literature  search, 
Compiled  by,  James  M.  Jacobs,    Technical 
Information  Service  Extension,  Oak  Ridge,  Tenn. 
Jan  60.     27p.    Order  frooi  OTS.  $.75. 

TID-3544 


Zirconium  corrosion,  A  literature  search.  Compiled 
by,  William  E.  Bost.  Technical  Information 
Service  Extension,  Oak  Hidge,  Tenn.    Mar  60. 
32p.    Order  from  OTS.  Si. 00.       TlD-3548 


Potential  nonnuclear  uses  fdr  depleted  uranium,  by 

"~"      Carmichael. 


Harlan  W.  Nelson  and  Ronald  L, 
Battelle  Memorial  Institute,  Columbus,  Ohio. 
Jan  60.    Contract  W-740S-eng-92.     58p.    Order 
from  OTS.  $.75.  i  TID-8203 


Metallurgical  progress  report,  by  Mark  L.  Wright 
Albany  Metallurgy  Research  Center,  Albany, 
Oregon.    For  period  of  October  1,   1959  to 
December  31,   1959.    Contract  AT(1 1-1)- 599. 
21p.    Order  from  OTS.  $1.00.        USBM-U-672 

Outline  of  pwr  alternate  control  material  information 
obtained  at  bettis.  [Report  no.    17.  Period  covered": 

"  ''        )use 


April  15,    1958  to  June  15,   1958.  J    Westinghoi 
Electric  Corp.  Bettis  Plint,  Pittsburgh.     26p. 
Order  from  LC.    Mi.  $2.70   Ph.  $4.80. 
WAPa-PWR-PMM-2725 


Mi.  $1.80   Ph.  $1.80.        WAPD-IPC-431 


Quarterly  progress  report  of  the  technology  sect ion~ 
special  materials  section  for  the  period  OctoSeF 
1  to  December  31,   1958.    Westinghouse  Electric' 
Corp. ,  Bettis  Plant,  Pittsburgh.    Jan  59.    30p. 
Order  from  LC.    Mi.  $2.70   Ph.  $4.80 

WAPD-NCE-339-59 


Quarterly  progress  report  of  the  technology  section- 
special  materials  section  for  the  period  July  1 
to  September  30,   1958.    Westinghouse  Electric 
Corp.  Bettis  Plant,  Pittsburgh.    Oct  58.    30p. 
Order  from  LC.    Mi.  $2.70   Ph.  $4.80. 

WAPD-NCE-666 


Pre-irradiation  data  summary  of  the  WAPD  30-9 
experiment,  by  J.  D.  Eichenl?erg,  ed. 
Westinghouse  Electric  Corp.  Bettis  Atomic  Power 
Div. ,  Pittsburgh.    59.    32p.    Order  from    LC. 
Mi.  $3.00   Ph.  $6.30.        WAPD-PWR-PMM-3807 


Investigations  on  stainless  steel-and  titanium-base 
dispersions,  by  E.  S.  Byron  and  others. 
Westinghouse  Electric  Corp.    Bettis  Plant, 
Pittsburgh.    Oct  57,  Decl  Jun  59.    Contract 
NObs-67500.    65p.    Order  from    LC.  Mi.  $3.90 
Ph.  $10.80.  WAPD-TM-80 


The  diffusion  of  krypton-85  from  uranium  dioxioe 
power,  by  A.  B.  Auskem.  Westinghouse  Electric 
Corp.  Bettis  Plant,  Pittsburgh.    Feb  60.  Contract 
AT-ll-i-GEN-i4.     iOp.    Order  from  OTS.  $.50. 

WAPD-TM-i85 


Zirconium  highlights.    Westinghouse  Electric  Corp. 
Bettis  Plant,  Pittsburgh.    Jul  59.    Contract 
AT-li-l-GEN-14.    22p.    Order  from    LC. 
Mi.  $2.70   Ph.  $4.80.  WAPD-ZH-19 


Fission  fragment  damage  tto  crystal  structures,  by 
R.  M.  Berman  and  othets.    Bettis  Lab.  ,  Pittsburgh, 
Pa.    Feb  60.    Contract  AT- 11-1 -GEN -14.    30p. 
Order  from  OTS.  $.  50.  WAPD-T-li25 


Zirconium  highlights.    We$tinghouse  Electric  Corp. 
Bettis  Atomic  Power  Lalj). ,  Pittsburgh.    Sep  59. 
Contract  AT- 11- l-GENf  14.    22p.    Order  from 
LC.    Mi.  $2.70   Ph.  $4^80.     WAPD-ZH-20 


Interim  report  on  the  evaluation  of  the  CR  IV  X-3-e 
loop  test,  by  T.  V.  Chlfeboski.    Westinghouse 


Thermoelectric  nuclear  fuel  element.  Second 
quarterly  progress  repxjrt,  by  J.  C.  Danko  and 
others.    Westinghouse  Electric  Corp.    Atomic 
Power  Dept. ,  Pittsburgh.    Oct  59.  Contract 
AT(30-3)-500.    25p.    Order  from  LC.     Mi. 
$2.70  Ph.  $4.80.  WCAP-1317 


Thermoelectric  nuclear  fuel  element.    Third 
quarterly  progress  report -January  10,  J960,  by 
G.  R.  Kilp  and  others.    Westinghouse  lilectric 
Corp.    Atomic  Power  Dept. ,  Pittsburgh.    Feb  60. 
Contract  AT( 30 -3) -500.    29p.    Order  from  OTS. 
$1.00.  WCAP-1376 


Electric  Corp. ,  Atomic 
Feb  57.    Decl  Jun  58 


Power  Div. ,  Pittsburgh. 
Op.    Order  from    LC. 
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Fabrication  of  WCAP-4  in-pile  loop  irradiation  test 
"assemblies,  by  R.  Schettig  and  R.  King. 
Westinghouse  Electric  Corp.    Atomic  Power 
Dept. ,  Pittsburgh.    Aug  59.    Contract  AT( 30-3)- 
222,  Subcontract  No.   1.    20p.    Order  from   LC. 
Mi.  $2.40   Ph.  $3.30.  YAEC-148 


Nuclear  Explosions — Peaceful  Applicafions 


Ground  motion  measurements,  operation  hardtack, 
phase  II,  Project  26.3.    U.  S.  Army  Engineer 
Research  and  Development  Laboratories,  Fort 
Belvoir,  Va.  Feb  59.    22p.    Order  from  OTS. 
$.75.  ITR-1704 


Nuclear  explosions  as  neutron  sources,  by  George 
A.  Cowan.    University  of  California,  Los  Alamos 
Scientific  Lab. ,  Los  Alamos,  N.  Mex.    Mar  60. 
Contract  W-7405-Eng.  36.     15p.    Order  from 
OTS.  $.30.  LAMS-2391 


Leaching  of  tamalpais  debris,  by  W.  D.  Bond  and 
W.  E.  Clark.    Oak  Ridge  National  Lab.  Oak 
Ridge,  Tenn.    (ndj.    Contract  W-7405-eng-26. 
lip.    Order  from  OTS.  $.  50.         ORNL-2810 


Crater  scaling  laws  for  desert  alluvium,  by  A.  J. 
Chabai,  5112.  Sandia  Corp. ,  Albuquerque,  N. 
Mex.    Dec  59.    29p.    Order  from  OTS.  $1.00. 

SC-4391(RR) 


Soil  mechanics  considerations  pertinent  to  predicting 
the  immediate  and  eventual  size  of  explosion"" 
craters,  by  Robert  V.  Whitman.    Sandia  Corp. 
Albuquerque,  N.  Mex.    Dec  59.    3ip.    Order 
from  OTS.  $1.00.  SC-4405(RR) 


The  possibilities  of  reducing  neutron-induced 
contamination  of  underground  bursts,  by  J.  R. 
Canister.    Sandia  Corp.    Albuquerque,  N.  Mex. 
Aug  57.     12p.    Order  from  OTS.  $.  50. 

SCTM -385-59(51) 


Proceedings  of  the  second  plowshare  symposium 
May  13-15,   1959  San  Francisco,  Calif.  ParUi 
excavation.    University  of  California,  Lawrence 
Radiation  Laboratory,  Livermore,  California. 
May  59.    Contract  W-7405-eng-48.    97p.    Order 
from  OTS.  $2.  25.  UCRL-5676 


Proceedings  of  the  second  plowshare  symposium 
May  13-15,   1959,  San  Francisco,  Calif.  PaTTllI. 
The  recovery  of  power  and  isotopes  from  contained 
underground  nuclear  explosions.    University  of 
California,  Lawrence  Radiation  Laboratory, 
Livermore,  Calif.     May  59.    Contract  W-7405- 
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eng-48.    88p.    Order  from  OTS.  $2. 25. 

UCRL-5677 


Proceedings  of  the  second  plowshare  symposium 
May  13-15,   1959.  San  Francisco,  CalifornTaT 
Partly.    Water  resources,  mining,  chemlcaT 
production,  petroleum  recovery.    University 
of  California,  Lawrence  Radiation  Laboratory. 
Livermore,  California.    May  59.    Contract 
W-7405-eng-48.     102p.    Order  from  OTS.  $2.  50. 

UCRL-5678 


Proceedings  of  the  second  plowshare  symposium 
May  13-15,  1959,  San  Francisco  CalifornTaT 
Part  V.    Scientific  applications  of  nuclear 


explosives  in  the  fields  of  nuclear  physics, 
seismology,   meteorology,   and  space. 
University  of  California,  Lawrence  Radiation 
Laboratory.  Livermore,  California.    May  59. 
Contract  W-7405-eng-48.     Hip.    Order  from 
OTS.  $2.50.  UCRL-5679 


Particle  Accelerators  and  High- 
Voltage  Machines 

Phase  plots  and  fixed  points  obtained  computation- 
ally for  several  equations  affected  by  the"K7N— f 
1/3  resonance,  by  L.  Jackson  Laslett. 
Midwestern  Universities  Research  Association. 
Madison,  Wisconsin.    Oct  59.     13p.  Order  from 
OTS.  $.50.  MURA-515 


Arbitrary  control  of  the  radial  position  of  the 
internal  beam  of  the  bevatron,  by  H.  G.  Beard. 
University  of  California,  Lawrence  Radiation 
Lab. .  Berkeley.  California.    Jan  60.    Contract 
W-7405-eng-48.     13p.    Order  from  OTS.  $.  50. 

UCRL-9006 


Bevatron  operation  and  development.  XXII  May, 
lune,  July  1959,  by  Walter  D.  Hansough. 
university  of  California,  Lawrence  Radiation 
Laboratory.  Berkeley  California.    Dec  59. 
Contract  W-7405-eng-48.     13p.    Order  from 
OTS.  $.50.  UCRL-9011 


Physics  and  Mathematics 


Radiant  heat  transfer  in  a  flowin 
ByT 


radiating  medium, 
Technical 


N.  Adrianov  and  S.  N.  Shorin. 
Information  Service  Extension.  Oak  Ridge.  Tenn 
[ndJ.    lip.    Order  from  OTS.  $.  50. 

AEC-tr-3928 


Two -phase  heat  transfer,  t>»o -phase  burnout.    Final 
report,  by  Herbert  S.  Isfein.    Minnesota.  Univ. , 
Minneapolis.    Inst,  of  Tach.    Aug  59. 
AT(ll-l)-433.    41p.    Or<ter  from  LC. 
J3.30   Ph.  $7.80. 


Contract 
Mi. 
AECU-4305 


Circuit  design  for  the  new  ijlinois  computer,  Report 
no.  90.  by  W.  J.  Poppelbeum  and  N.  E.  Wiseman. 
Illinois.    Univ. ,  Urbana.    Digital  Computer  Lab. 
Aug  59.    Contract  AT(  11-1)- 4 15.     UOp.    Order 
from   LC.   Mi.  $5.70   Ph.  $16.80    AECU-4314 

Beta -Gamma  Angular  correlation  measurements  on 
Au  ^.  I.  directional  circular  polarization 
correlation,  by  Rolf  M.  feteffen.    II.  Transverse 
polarization  of  the  beta  particles,  by  R.  C.  Simms 
and  Rolf  M.  Steffen.  Purdue  Univ. .  Lafayette,  Ind. 
59.    Contract  [AT(1 1-1) -122].    29p.    Order  from 
LC.     Mi.  $2.70   Ph.  $4.80.  AECU-4316 


Neutron  activation  cross -sections  with  14.  8  mev 
neutrons  in  the  region  of^the  82-neutron  closed 
,  shell  (thesis),  by  Raymond  George  Wille. 
Arkansas.  Univ. ,  Fayetieville.    59.   107p.    Order 
from    LC.   Mi.  $6.00   Pb.  $18.30    AECU-4320 


Radiation  effect  of  positive  ton  bombardment. 
Progress  report  for  June'  16, "1959  to  August  15, 
1959,  by  R.  L.  Hines.    Korthwestem  Univ. , 
Evanston,  111.    Sep  59.    Contract  AT(ll-l)-89. 
4p.    Order  from    LC.   Mi-  $1.80  Ph.  $1.80. 

AECU-4332 


The  self-absorption  corrections  and  counting 
efficiencies  of  certain  fission  products  in  the 


b -proportional  counter,  !by  Ray  Gunnink  and  J.  W. 
Cobble.    Purdue  Univ. .  Lafayette,  Ind.    Aug  59. 


Contract  AT(ll-l)-347. 
Mi.  $2. 70  Ph.  $4.80. 


23p.    Order  from  LC. 
AECU-4340 


Frequency  multiplication  circuits.    Technical  report 
no.  3,  by  Andrew  William  Swago.    Illinois.  Univ. , 
Urbana.    Electrical  Engineering  Research  Lab. 
Sep  59.    Contract  AT(  11-1) -392.    264p.    Order 
from  LC.    Mi.  $11.10  Ph.  $37.80     AECU-4341 

Some  simple  features  of  the  mossbauer  effect,  by 
Harry  J.  Lii*in.    lUinoir.  Univ.,  Urbana  and 
Argonne  National  Lab.  ,  Lemont,  111.    59.     I2p. 
Order  from    LC.  Mi.  $2.40   Ph.  $3.30. 

AECU-4347 


Megatron  accelerator  progress  report -investigation 
— Of  plasma  accei6rari6n7  quarterly  Prdgrfe^S  Report 

no.  Z[tOt]Ucl  1,   lV58-Dec.  31,    1958,  bv  K.  C. 

Rogers  and  others.    Stevens  Inst,  of  Tech.  ,  Hoboken, 

N.J.     [ndl.  Contract  DA  36 -039SC -78097.     19p. 

Order  from  LC.  Mi.  $2.40   Ph.  $3.30. 

AECU-4348 
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Graphs  of  x-ray  absorption  coefficients  for  fourteen 
substances,  by  Forrest  R.  Gilmore.    RandCorp.. 
Santa  Monica,  CaUf.    Apr  59.   Contract  AT(ll-l) 
-135,  Project  agreement  no.  5.    21p.    Order 
from  LC.    Mi.  $2.70   Ph.  $4.80.    AECU-4353 


The  lateral  distribution  of  penetrating  particles  in 
cosmic  ray  extensive  air  showers.    Technical 
report  no.  70,  by  James  Arthur  Earl.    Mass. 
Inst,  of  Tech. ,  Cambridge.    Lab.  for  Nuclear 
Science.    Aug  59.    Contract  Nonr- 1841 -(16). 
Order  from    LC.   Mi.  $5.40   Ph.  $15.30. 

AECU-4356 


Extensive  air  showers  sea  level.  Technical  report 
no.  71,  by  Frank  Scherb.    Mass.  Inst,  of  Tech., 
Cambridge.    Lab.  for  Nuclear  Science.    Aug  59. 
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Test  Results  DL-S-184  (T-612076).    Duquensne 
Light  Co. ,  Shij)pingport,  Penna,    First  Issue 
Oct  59.    8p.    Order  from  LC.    Mi.  $1.80  Ph. 
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OTS.  $.50.  ANL-6095 


Numerical  solution  of  the  one-group,  space- 
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CF-55-12-120 


Transverse  pressure  difference  across  staggered 
and  inclined  spacers  in  the  art  fuel-to-Nak  heat 
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Ridge  National  Lab. ,  Tenn.i    Sep  59.     13p.  Order 
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slab  geometry,  by  D.  R.  Met  calf  and  G.  A. 
Cazier.    Phillips  Petroleum  Co.    Idaho  Operations 
Office.    Mar  60.    Contract  AT(  10-1) -205.    28p. 
Order  from  '^TS.  $1.00.  IDG- 16572 
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Thorium  in  reactor  core  materials,  by  P.  L. 
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Knolls  Atomic  Power  Lab. ,  Schenectady,  N.  Y. 
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Dickinson.    University  of  California.   Los  Alamos 
Scientific  Lab. ,  Los  Alamos,  N.  Mex.    May  53. 
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AT(ll-l)-GEN-8.    9p. 


Order  from  OTS.  $.  50. 
NAA-SR-4457 


Flux  hardening  in  fuel  rods, 


"Atomics  International 
Aviation,  Inc. ,  Canoga  P>rk,  Calif 


by  E.  U.  Vaughan. 
Div.  of  North  American 
Mar  60. 


Contract  AT(  1 1 
OTS.  $.50. 


1)-GEN-J.     12p 


Nuclear  parameter  survey  of  100  EMW  OMR,  by 


Order  from 
NAA-SR-4780 


•W.  D.  Leggett.  Atomics  International  Div. ,  North 
American  Aviation,  Inc.  ,  Canoga  Park,  Calif. 
Jan  58.    6p.    Order  from  LC.  Mi  $1.80   Ph. 
$1.80.  NAA-SB-MEMO-2420 


1 


Stress  analysis  of  the  OMR  core  vessel  suppon 
structure,  by  Charles  Pejnado.     Atomics 
International  Div. ,  North  American  Aviation, 
Inc. ,  Canoga  Park,  Calif,    Feb  58.    34p.    Order 
fromLC.     Mi.  $3.00   Ph.  $6.30 

NAA-SR-MEMO-2502 


Graphite  sample  analysis  u.-.ing  L-47  reactor,  by 
J.  B.  Williams.    Atomics  International  Div. , 
North  American  Aviation,  Inc. ,  Canoga  Park, 
Calif.    May  58.    9p.    Order  from  LC.  Mi  $1  80 
Ph.  $1.80.  NAA-SR-MEMO-2736 


Mult i group  cross  sections  for  U^^'*,  U236,  and 
Th^-^^,  by  Von  E.  Kistler.  Atomics  International 
Div. ,  North  American  Aviation,  Inc. ,  Canoga 
Park,  Calif.    Aug  58.    6p.    Order  from  LC. 
Mi.  $1.80   Ph.  $1.80.      NAA-SR-MEMO-3013 


Kesonance  capture  for  the  Th-U  alloy  fuel,  by  C. 
H.  Skeen.    Atomics  International  Div. ,  North 
American  Aviation,  Inc. ,  Canoga  Park,  Calif. 
Jul  59.    5p.    Order  from  LC.  Mi.  $1.80 
Ph.  $1.80.  NAA-SR-MEMO-3926(Rev.) 


300  eMW  OCR  power  shaping  rod  poison  material, 
by  R.  W.  Hardy.    Atomics  International  Div. , 
North  American  Aviation,  Inc. ,  Canoga  Park, 
Calif.    Jul  59.    9p.    Order  from  LC.  Mi.  $1.80 
Ph.  $1.80.  NAA-SR-MEMO-4060 


Numerical  evaluation  of  fourier  integrals,  by 
E.  R.  Cohen.    Atomics  International  Div. , 
North  American  Aviation,  Inc. ,  Canoga  Park, 
Calif.    Jul  59.   lip.    Order  from  LC.  Mi.  $2.40 
Ph.  $3.30.  NAA-SR-MEMO-4118 


Survey  of  the  literature  pertaining  to  the  phenomena 
of  nucleate  boiling,  by  R.  A.   Rockow.    Atomics 
International  Div. ,  North  American  Aviation, 
Inc. ,  Canoga  Park,  Calif.    Aug  59.    27p.    Order 
fromLC.   Mi.  $2.70   Ph.  $4.80. 

NAA-SR-MEMO-4160 


Least  squares  analyses  of  axial  neutron  flux 

distribution  in  exponential  assemblies,  by  G.  W. 
Rodeback.    Jul  59.    7p.    Order  from  LC.  Mi. 
$1.80   Ph.  $1.80.         NAA-SR-MEMO-4189 


Maritime  OMCR  burnup  study,  by  R.  W.  Hardy  and 
R.  Tanaka.    Atomics  International  Div. ,  North 
American  Aviation,  Inc.,  Canoga  Park,  Calif. 
Sep  59.    4p.    Order  from  LC.  Mi.  $1.80   Ph. 
$1.80.  NAA-SR-MEMO-4380 


Calculations  with  multigroup  adjoints,  by  F.  H. 
Clark.    Atomics  International  Div. ,  North 
American  Aviation,  Inc. ,  Canoga  Park,  Calif. 
Sep  59.     lOp.    Order  from  LC.  Mi.  $2.  40  Ph. 
$3.30.  NAA-SR-MEMO-4327 


Tables  of  O"  for  reactor  slabs,  cylinders,  and 
sphere&>  n=  1  to  n  =  20,  by  Raymond  L.  Mur ray . 
North  Carolina  State  College,  Dept. ,  of 
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Engineering,  Raleigh,  N.  Carolina.    Nov  58. 
56p.    Order  from  OTS.  $1.50.     NCSC-B-70 


Conservation  laws  in  weak  interactions,  by  T.  D. 
Lee.    Columbia  Univ. ,  Irvington -on -Hudson, 
N.  Y.    Nevis  Cyclotron  Labs.    Mar  57. 
Contract  N6-ori-110,  Task  no.   1  and  AT(30-1)- 
1932.    61p.    Order  from  LC.  Mi.  $3.90 
Ph.  $10.80.  NEVIS-50 


The  interactions  of  173  mev  negative  pions  in 
deuterium  (thesis),  by  Robert  L.  Bingham. 
Columbia  Univ. ,  Irvington -on -Hudson,  N.  Y. 
Nevis  Cyclotron  Labs.    Dec  58.    Contracts 
N6-ori -110  and  AT(30-1)- 1932.    44p.    Order 
from  LC.  Mi.  $3.  30     Ph.  $7.  80.     NEVIS-73 


Thermal  conductance  of  metallic  surfaces  in 

contact,  by  Henri  Fenech  and  W.  M.   Rohs enow . 
Heat  Transfer  Lab. ,  Mass.  Inst. ,  of  Tech. 
Cambridge,  Mass.    May  59.    Contract  AT( 30-1)- 
2079.     I66p.    Order  from  OTS.  $3. 00. 

NYO-2136 


li-meson  capture  in  Li    leading  to  the  ground 
state  of  He^,  by  H  Uberall.    Carnegie  Inst,  of 
Tech. ,  Pittsburgh.    Apr  59.    Contract  AT(30-1) 
-882.     30p.    Order  from  LC.  Mi.  $3. 00  Ph. 
$6. 30.  NYO-2236 


Economic  production  of  pulsed  D.  C.  {X>wer. 
A  Proposal  of  (1)    Methods  of  High  Utilization 
of  Flywheel  Energy  (2)  High  Output  Pulsed  D.  C. 
generators.    Technical  Memorandum  No.   14, 
by  Robert  G.  Mills.  Princeton  Univ. ,  N.  J. 
Project  Matterhom.    Jan  55.     18p.    Order  from 
LC.  Mi.  $2.40   Ph.  $3.30.  NYO-2411 


Equations  of  flow  in  a  rarfied-no.   1  atomosphere,  by 
Harold  Grad.    New  York  Univ. ,  New  York. 
Atomic  Energy  Commission    Computing  and 
Applied  Mathematics  Center,  Jun  59.    Contract 
AT(30-1)-1480.    39p.    Order  from  LC.  Ml. 
$3.00  Ph.  $6.30.  NYO-2543 


Exact  and  asymptotic  solutions  of  the  cauchy 
problem,  by  Donald  Ludwig.    New  York  Univ. , 
New  York.    Atomic  Energy  Commission 
Computing  and  Applied  Mathematics  Center. 
Sep  59.    Contract  AT( 30-1) -1480.    96p.    Order 
fromLC.  Mi.  $5.40   Ph.  $15.30.     NYO-2545 


Research  on  fission  product  applications  using 
gaseous  beta  sources.    Quarterly  Progress 
Report  no.  2  for  June  1,   1959 -August  3T7~I^59, 
by  Hoke  S.  Miller.    Air  Reduction  Sales  Co. , 
Inc.    Central  Research  Labs. ,  Murray  Hill, 
N.J.    Oct  59.    Contract  AT(  30-1) -2343.     14p. 


Order  fromLC.  Mi.  $2.40  Ph. 


$3.30. 
NYO-2604 


ress 


Ultrahigh  vacuum  techniques.    Quarterly  Prog 
Report  for  April  1    1959-June  30,   1959; 
Research  R&pon  403FF66-R2.    Westinghouse 
Electric  Corp.    Research  Labs. ,  Pittsburgh. 
Jul  59.    Contract  AT(30-1)-2176.    19p.    Order 
fromLC.  Mi.  $2.40   Ph.  $3.30.     NYO-2616 


A  duality  theorem  for  convex  programs,  by  W.  S. 
Dom.    New  York  Univ.,  New  York  Atomic  Energy 
Commission  Computing  and  Applied  Mathematics 
Center.    Aug  59.    Contract  AT(30-1)- 1480.  22p. 
Order  fromLC.  Mi.  $2.70     Ph.  $4.80. 

NYO-2878 


Combinatorial  properties  of  machine  shop 

scheduling,  by  Jack  Heller.    New  York  Univ. , 
New  York"    Atomic  Energy  Commission 
Computing  and  Applied  Mathematics  Center. 
Jul  59.    43p.    Order  from  LC.  Mi.  $3.  30  Ph. 
$7. 80.  NYO-2879 


The  theoretical  calculation  of  the  heat  of  adsorption 
for  gases  physically  adsorbedon  carbon  surfaces, 


^ 


by  fi.  L.  Pace.    Western  Researve  Univ. 
Cleveland.    Sep  59.  Contract  AT(30-l)-824.  27p. 
Order  fromLC.  Mi.  $2.70  Ph.  $4.80. 

NYO-4884 


Turbulent  heat  transfer  from  a  molten  fluoride  salt 
mixture  to  sodium -potassium  alloy  in  a  double- 
tube  heat  exchanger,  by  D.  F.  Salmon.    Oak 
Ridge  National  Lab. ,  Tenn.    Nov  54.    Decl.  Jul 
59.    Contract  W-7405-eng-26.    31p.  Order  from 
LC.  Mi.  $2.70  Ph.  $4.80.  ORNL-1716 


Aircraft  reactor  test  hazards  surhmary  report,  by 
W.  B.  Cottell  and  others.    Oak  Ridge  National 
Lab. ,  Tenn.    Jan  55.  Decl  Oct  59.    Contract  W- 
7405-eng-26.     156p.    Order  from  LC.  Mi  $7 .  50 
Ph.  $24.30.  ORNL-1835 


Radiation  transmission  through  boral  and  similar 
heterogeneous  materials  consisting  of  randomly 


f: 


distributed  absorbing  chunks,  by  W.   R.  Burrus. 
Oak  Ridge  National  Lab. ,  Tenn,    [nd].    Contract 
W-7405-eng-26.      28p.    Order  from  OTS.  $1.00. 

ORNL-2528 


Stopping  power  of  thin  aluminum  foils  for  12  to  127 
kev  electrons,  by  Ford  Kalil  and  others.    Oak 
Ridge  National  Lab. ,  Tenn.    Sep  59.    Contract 
W-7405-eng-26.     134p.    Order  from  LC.  Mi. 
$6.30   Ph.  $19.80.  ORNL-2731 
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Measurement  of  electron  fliut  In  irradiated  media 
by  ac  methods  (thesis),  byR.  A.  Finston  and 
others.    Oak  Ridge  National  Lab. ,  Tenn.    Sep  59. 
Contract  W-7405-eng-26.     105p.    Order  from 
LC.  Mi.  $5.70  Ph.  $16.30.  ORNL-2732 


r 


Measurement  of  stopping  power  of  co^xper  by 
calorimetric  methods,  by  P.  L.  Ziemer  and 
others.    Oak  Ridge  National  Lab. ,  Tenn.    [nd]. 
Contract  W -7405 -eng-26.     llOp.    Order  from 
OTS.  $2.75.  1  ORNL-2775 


Observation  of  nonproportionality  of  response  for 
A  Nal(Tl)  scintillation  crystal,  by  R.  W.  Peelle 
and  T.  A.  Love.    Oak  Ridge  National  Lab. ,  Tenn. 
[nd].    Contract  W-7405-eog-26.    9p.    Order  from 
OTS.  $.50.  1  ORNL-280i 


An  ibm-704  code  for  a  harmonics  method  applied  to 
two-region  spherical  reactors,  by  R.  Chalkley 
and  others.    Oak  Ridge  National  Lab. ,  Tenn. 
[nd].    Contract  W-7405-ei|g-26.     18p.    Order 
from  OTTS.  $.75.  i  ORNL-2809 


Maximum  volume -to -stress  'tatio  for  a  two -radii 
contour  diaphragm  pump,  by  R.  D 


Cheverton. 

Oak  Ridge  National  Lab. ,  iTenn.    [nd].    Contract 
W-7405-eng-26.     18p.    Otder  from  OTS.  $.  75. 

ORNL-2814 


Solid  state  division  annual  prnpgress  report  tor  period 
ending  Augjst  31,   1959.    t)ak  Ridge  National  Lab. 
Tenn.    [nd]     Contract  W-7405-eng-26.    227p. 


Order  from  OTS.  $3.  50. 


ORNL-2829 


The  fast  multiplication  effect  of  beryllium  oxide 
-  reactors,  by  W.  Hafelei  and  M.  Tsagaris. 


m 


Oak  Ridge  National  Lab. ,  Tenn.    [nd].    Contract 
W-7405-eng-26.    20p.    O^der  from  OTS.  $  LOO. 

ORNL-2849 


The  scattering  and  polarization  of  spin  one  particle, 
by  G.  R.  Satchler.    Oak  Ridge  National  Lab. , 
Tenn.    [nd].    Contract  W^7405-eng-26.    41p. 
Order  from  OTS.  $1.25.  i  ORNL-2861 


On  the  disk  to  point  or  infinice  plane  shielding 
transformations,  by  E.  P.  Blizard.    Oak  Ridge 
National  Lab. ,  Tenn,    [n4].    Contract  W-7405- 
eng-26.     12p.    Order  from  OTS.  $.  50. 

ORNL-2882 


Sample  scatterin 
experiments. 
National  Lab. 
Eng-26.    20p. 


correctioris  in  neutron  beam 
y  H.  W.  Schmitt.    Oak  Ridge 
Tenn.    [nd].    Contract  W-7405- 
Order  froi^  OTS.  $.  75. 

ORNL-2883 


Measurement  of  electron  attachment  in  oxygen  - 
methane  and  oxygen  carbon -dioxide  mixtures, 
by  L.  B.  O'Kelly  and  others.  Oak  Ridge  National 
Lab. ,  Tenn.      [nd].    Contract  W-7405-eng-26. 
72p.    Order  from  OTS.  $2. 25.       ORNL-2887 


Studies  of  the  spherical  harmonics  method  in  neutron 
transpon  theory.  IV.  completion  of  the  analysis 
of  the  limit -process  L      oo  for  the  mllne  " 

problem  with  anisotropic  scattering  an3~ 
absorption.    Planning  of  the  numerical 
calculations,  by  Walter  Kofink.    Oak  Ridge 
National  Lab. ,  Tenn.    [nd].    Contract  W -7405- 
eng-26.    46p.    Order  from  OTS.  $1.  50. 

ORNL-2901 


A  study  of  post -acceleration  and  of  weak  conversion 
lines  in  samarium-151  and  tin-113  (thesis),  by 
William  T.  Achor.  Vanderbilt  Univ. ,  Nashville 
and  Western  Reserve  Univ. ,  Cleveland.  Jan  58. 
Contracts  AT(40-l)-268  and  AF  18(603) -61.  133p. 
Order  from  LC.  Mi.  $6.90   Ph.  $21.30. 

ORO-207 


Ionization  and  charge  transfer  cross  sections. 
Technical  Status  Report  noTlcovering  the  period 
September  1,   1959  to  Novermber  30.   1959,  "Ey" 
E.  W.  McDaniel  and  others.    Georeia  Inst,  of 
Tech.,  Atlanta.    Engineering  Experiment  Station, 
[nd].    Contract  AT(40-1) -2591.    6p.  Order  from 
LC,  Mi.  $1.80  Ph.  $1.80.  ORO-220 


Relativistic  self -consistent  calculation  for  the 
normal  tungsten  atom,  by  Stanley  Cohen.    Rand 
Corp. ,  Santa  Monica,  Calif.    Jun  59.    Contract 
AT(11-1)-135.    58p.    Order  from  LC.  Mi $3. 60 
Ph.  $9.30.  RM-2404-AEC 


Relativistic  self-consistent  calculation  for  the 
normal  platinum  atom,  by  Stanley  (!!)ohen.    Rand 
Corp. ,  Santa  Monica,  Calif.    Jun  59.    Contract 
AT(  11-1) -135.    60p.    Order  from  LC.  Mi  $3. 60 
Ph.  $9.30.  RM-2405-AEC 


Some  tests  of  the  diffraction  of  blast  waves,  by 
Melvin  L,  Merritt.    Sandia  Corp. ,  Albuquerque , 
N.  Mex,    Jun  51.  Reprint  Feb  60.    78p.    Order 


from  OTTS.  $2.  25. 


SC-1803(TR) 


Preliminary  report  on  measurement  of  soil  stresses 
caused  by  an  underground  explosion,  by  William 
R.  Perret.    Sandia  Corp. ,  Albuquerque,  N.  Mex. 
Mar  52.    Changed  from  OFFICIAL  USE  ONLY 
Apr  56.     18p.    Order  from  LC.  Mi.  $2.40   Ph. 
$3.30.  SC-2278<TR) 


A  monte  carlo  calculation  of  the  neutron  flux  from 
a  mohoenergetic  point  source  in  air, by  C.  R. 
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Mehl.    Sandia  Corp. ,  Albuquerque,  N.  Mex. 
Apr  58.     Reprint  Dec  59.     136p.    Order  from 
OTS.  $2.75.  SC-4174(TR) 


Paper  tape  format  compatible  with  existing  ibm  705 
routines.    Sandia  Corp. ,  Albuquerque,  N.  Mex. 
Aug  59.     19p.    Order  from  LC.  Mi.  $1.80 
Ph.  $1.80.  .  SC-4342(M) 


Quadrature  formulas  involving  derivatives  of  the 
integrand,  by  Preston  C.  Hammer  and  Howard 
H.  Wicke.    Sandia  Corp. ,  Albuquerque,  N.  Mex. 
Jul  59.    Contracts  [AT(20-l)-789]  and  DA- 11 -022- 
ORD-230i.     13p.    Order  from  LC.  Mi.  $2.40 
Ph.  $3.30.  SCR -103 


Solar  winds,  by  Eugene  N.  Parker. 
Albuquerque,  N.  Mex.  Nov  59. 
from  OTS.  $1.00. 


Sandia  Corp. 
28p.    Order 
SCR- 126 


Graphs  of  the  hypergeometric  0.  C.  and  A.  O.  Q. 
functions  for  lot  sizes  10  to  225, 


and  L.  H.  Koopmans 
N.  Mex.    Sep  59.     174p 
$3.00. 


by  C.   R.  Clark 

Sandia  Corp. ,  Albuquerque, 
Order  from  OTS. 
SCR-121 


Free -oscillation  variable-deflection  dynamic  rig, 
by  R.  C.  MaydewandJ.  C.  Weydert.    Sandia 
Corp.  ,  Albuquerque,  N,  Mex.    Nov  59.    9p. 
Order  from  OTS.  $.  50.  SCR-130 


On  operator  solutions  of  boundary-value  problems, 
by  Oswald  Wyler.    Sandia  Corp. ,  Albuquerque, 
N.  Mex.    Dec  59.    Contract  51-6543.    34p.  Order 
from  OTS.  $1.00.  SCR-i39 


Tables  of  the  binomial  distribution  function  for  small 
values  of  P,  by  William  h.  Robertson.    Sandia 
Corp.,  Albuquerque,  N.  Mex.  Jan  60.     208p. 
Order  from  OTS.  $3.  50.  SCR -143 


Review  of  millimeter  wave  attenuation  characteristics, 
K.  Moore.    Sandia  Corp. ,  Albuquerque,  N. 


"By^ 
Mex.    Jan  56. 
Ph.  $1.80. 


7p.    Order  from  LC.  Mi.  $1.80 
SCTM-16-56-(14) 


The  cumulative  probability  from  dependent  samples, 

icua 


by  B.  L.  Basore.    Sandia  Corp. ,  Albuquerque, 
N.  Mex.    Mar  56.    7p.    Order  from  LC.  Mi. 
$1.80  Ph,  $1.80.  SCTM-49-56-14 


The  construction  of  geothermal  steam  power  plants 
utilizing  nuclear  explosives,  by  Roland  H. 
Carlson!    Sandia  Corp. ,  Albuquerque  N.  Mex. 
Jun  59.    Contract  [AT(29-1) -789.  ].    31p.  Order 
from  LC.  Mi.  $2.70   Ph.  $4.80.  SCTM- 52 -59(51) 


Motion  shadowgraphs  of  shock  waves,  by  Jay  Todd, 
Jr.  and  Warren  S.  Roberts.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    May  54.  5p.  Order  from 
LC.  Mi.  $1.80   Ph.  $1.80.      SCTM-94-54-51 


Power  requirements  for  sustaining  vibrations,  by 
D.  Maxwell  Ellett.    Sandia  Corp, ,  Albuquerque, 
N.  Mex.    Jul  53.    Changed  from  OFFICIAL  USE 
ONLY  Apr  59.    13p.    Order  from  LC.  Mi  $2.40 
Ph.  $3.  30.  SCTM- 108-53-51 


Criterion  for  hydromagnetic  shock  fronts,  by  O.  G. 
Owens .    Sandia  Corp. ,  Albuquerque,  N.  Mex. 
May  56,    9p.    Order  from  LC.  Mi.  $1.  80 
Ph.  $1.80.  SCTM- 110 -56-51 


Water  impact  loads  on  a  semiblunt-nosed  cylindrical 
body,  by  Paul  M.  Knox,  Jr.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    Jun  55.     18p.  Order  from 
LC.  Mi.  $2.40   Ph.  $3.30.       SCTM- 122-55- 12 


Impedance  of  a  dipole  in  an  ionized  medium--!,  by 
Charles  W,  Harrison,  Jr. ,  and  David  H,  Denton, 
Jr.    Sandia  Corp. ,  Albuquerque,  N.  Mex,  Apr  59. 
Contract  [AT( 29-1) -789].     13p,    Order  from  LC. 
Mi.  $2.40   Ph.  $3.30.       SCTM-127-59-(14) 


Forecast  verification,  recent  forecasting  develop- 
ments  and  projects,  by  Albert  T.  Marrs.  Sandia 
Corp. ,  Albuquerque,  N.  Mex.    Aug  55.    8p. 
Order  from  LC.  Mi.  $1.80   Ph.  $1.80. 

SCTM-178-55-52 


An  impact  study  of  ferroelectric  barium  titanate, 
by  R.  A.  Graham.    Sandia  Corp. ,  Albuquerque, 
N.  Mex.    Jul  59.    41p.    Order  from  LC.  Mi.  $ 
3.30  Ph.  $7.80.  SCTM- 187-59(51) 


An  error  analysis  of  an  approximation  lo  the 

temperature  distribution  in  an  infinite  cylinder 
with  radiation  at  the  surface,  by  S,  Bell.    Sandia 
Corp. ,  Albuquerque,  N.  Mex,    Jul  59.     14p. 
Order  from  LC.  Mi.  $2.40   Ph.  $3.30. 

SCTM-202-59(51) 


One -dimensional  compressible  flows  of  magneto- 
hydrodynamics,  by  O.  G.  Owens.    Sandia  Corp. , 
Albuquerque,  N.  Mex.  Mar  60.     I6p.    Order 
from  OTS.  $.  50.  SCTM-214-55-51 


Tabulation  of  the  hypergeometric  probability 
distribution  for  lot  sizes  less  than  or  equal  to 
50,  by  D.  B.  Owen.    Sandia  Corp, ,  Albuquerque, 
NTMex.    Aug  59.    31p.    Order  from  LC.  Mi. 
$3.00  Ph.  $6,30,  SCTM -2 15- 59(51) 
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Undlrectional  flows  in  one -dimensional  magneto- 
hydrodynamics,  by  S.  Bell.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    Nov  55.     lip.    Order 
from  LC.  Mi.  $2.40   Ph.  $3.30. 

SCTM-241 -55-51 


Impedance  of  a  dipole  in  an   onized  medium--II,  by 
Charles  W.  Harrison,  Jrl ,  and  David  H.  Denton, 
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ORNL-2886 


Containment  of  fragments  from  runaway  reactor, 
by  G.  B.  Huber  and  others.    Stanford  Research 
Institute,  Menlo  Park,  Calif.    Oct  59.    Contract 
AT(04-3)-115.     95p.  Order  from  OTS.   $1.50. 

SRIA-17 


Low -temperature  nuclear  process  heat.    AEC 
Technical  Information  Service  Extension,  Oak 
Ridge,  Tenn.  Jan  60.    73p.  Order  from  OTS. 
$-75.  TID-7580 


Boiling  water  reactor  study,  refinements  of  306 
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from  OTS.  $2.75.  ACNP-5915 


Pathfinder  atomic  power  plant  final  report  moisture 
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AECU-4301 


Reactor  power  and  temperature  control  system. 
Section  I.  Duquesne  Light  Co. ,  Shippingport,  Pa. 
Second  issue  Jul  59.    8p.    Order  from  LC.  Mi. 
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Electrical  cable  conduit  temperatures,   lA  main 
coolant  pump  and  pressurizer  heaters.  Section  I. 
Duquesne  Light  Co. ,  Shippingport,  Pa.    First 
issue,  Sep  59.    I2p.  Order  from  LC.  Mi.  $2.40 
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Seventh  performance.  cQre  I.  seed  l"    Duquesne 
Light  Co. ,  Shippingponj  Penna.    First  Issue, 
Oct  59.     20p.    Order  fr(jm  LC.  Mi.  $2.40   Ph. 
$3.30.  AECU-4461 


Comparison  of  fedal  monitor  readings  with  radio- 
chemical  sample  data.  Slection  L  Second 
performance,  core  I,  saed  I.    Duquesne  Light 
Co. ,  Shippingport,  Penn^.    First  Issue,  Oct  59. 
18p.    Order  from  LC.  Mi.  $2.40   Ph.  $3.30. 

AECU-4463 


Xenon  transient  tests  xenonj  burn -cut.  Section  III. 
Second  performance,  cote  I,  seed  I.    Duquesne 
Light  Co. ,  Shippingport,:  Penna.    First  Issue, 
Oct  59.    22p.    Order  fro^  LC.  Mi.  $2.70 
Ph.  $4.80. 


AECU-4464 


ring  oi 


Charging  and  discharging  o|  demineralizer  resins 
Section  III.  First  perf or rtance.  Corel-seed  I. 
Duquesne  Light  Co.  ,  Shi^ingport,  Penna.    Fi rst 
Issue,  Oct  59.    5p.    Order  from  LC.  Mi.  $1.80 
Ph.  $1.80.  1  AECU-4466 


Linearity  and  drift  check  of  nuclear  instrumentation 
and  reactor  protection  system.  Section  I.  First 
and  Second  performancesj.  Core  I-see?T7 
Duquesne  Light  Co. ,  Shippingport,  Penna.    First 
Issue,  Oct  59.    28p.    Or0er  from  LC.  Mi.  $2.70 
Ph.  $4.80.  ,  AECU-4478 


Resonance  escape  probabilllies  for  the  graphite 
moderated  MGCR,  by  Bejiiard  Roos.    General 
Atomic  Div. ,  General  Dynamics  Corp. ,  San 


Diego,  Calif.    Sep  58.    Contract  AT(04-3)-187 
12p.    Order  from  LC.  Ml.  $2.  40   Ph.  $3.  30. 

AECU-4490 


Reactor  physics  of  MGCR  graphite  systems,  by 
George  T.  Schnurer.    General  Atomic  Div. , 
General  Dynamics  Corp. ,  San  Diego,  Calif. 
Jan  59.    32p.    Order  from  LC.  Mi.  $3.00 
Ph.  $6.30.  AECU-4491 


Hazards  evaluation  report  associated  with  the 

operation  of  EBWR  at  100  MW,  by  W.  A.  Wimunc 
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of  the  piqua  OMR,  by  R!.  L.  Ashley.    Atomics 
International  Div. ,  North  American  Aviation, 
Inc. ,  Canoga  Park,  Caljlf.    Jun  59.   15p.    Order 
from  LC.  Mi.  $2.40   Ph.  $3.30. 
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1959.    Power  Reactor  Development  Co. ,  Detroit 
IHajr  Contract  AT(  1 1  - 1)  -476.    47p.  Order  from 
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rods,  Interim  report,  by  1^.  F.  Boyle. 
Westinghouse  Electric  Corp.  Atomic  Power  Div, , 
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Contract  AT(30-3) -222. 
$1.00. 


3i2p,  Order  from  OTS, 
YAEC-151 


Design  and  test  analysis  of  the  magnetic  jacking 
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HW-40810 


742 


The  development  of  the  dual  temperature  process 
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AD-162  212 
AD-162  214 
AD-162  215 
AD-162  231 
AD-162  234 
AD-162  235 
AD-162  236 
AD-  162  237 
AD-162  240 


AD 

AD 

AD 

AD- 

AD- 


AD- 

AD- 

AD- 

AD- 

AD- 

AD 

AD 

AD 


Page 

532 
691 
542 
627 
31 
606 
430 
88 
544 
519 
476 
196 
196 
298 
573 
527 
375 
568 
638 
691 
597 
455 
541 
414 
383 
508 
383 
383 
463 
361 
146 
1S9 
478 
596 
148 
504 
387 
504 
376 
510 
302 
560 
482 
687 
3S4 
395 
622 
635 
S02 
408 
496 
556 
682 
503 
93 
559 
298 
540 
64 
308 
451 
518 
177 
183 
559 
201 
77 
216 
310 
172 
681 
558 
606 
669 
78 
209 
235 
668 
Z70 
389 
528 
301 
72 
72 
301 
248 
91 
548 
463 
567 
406 
531 
405 
405 


Number 


AD-162 

AD-162 

AD   162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-162 

AD-200 

AD  200 

AD-200 

AD-200 

AD-200 

AD-20O 

AD-200 

AD-200 

AD-200 

AD-200 

AD-200 

AD-200 

AD  200 

AD-200 

AD  200 

AD-200 

AD-2D0 

AD-200 

AD-200 

AD-200 

AD-200 

AD-201 

AD-201 

AD-201 

AD-201 

AD-201 

AD-201 

AD-201 

AD-201 

AD  201 

AD-201 

AD-201 

AD-201 

AD-2D1 

AD-201 

AD-2DI 

AD-201 

AD-201 

AD-201 

AD-201 

AD-201 

AD-2D1 

AD-201 

AD-201 

AD-201 

AD-201 

AD  201 

AD-201 

AD-201 

AD  201 

AD-201 

AD-201 

AD-202 

AD-202 

AD-202 

AD-202 

AD-202 

AD-202 

AD-202 

AD-202 

AD-202 

AD-202 

AD-aD2 

AD-202 

AD-202 

AD-2D2 

AD-202 

AD-202 

AD-202 

AD-2D2 

AD-202 

AD-202 

AD-202 


241 
242 

251 

253 

258 

265 

275 

277 

279 

280 

281 

288 

289 

292 

371 

484 

573 

574 

605 

606 

756 

105 

149 

172 

178 

193 

210 

412 

516 

520 

539 

571 

572 

596 

607 

756 

787 

789 

872 

875 
878 

917 

065 

105 

108 

199 

2D8L 

340 

351 

356 

501 

502, 

502. 

504 

509 

516 

535 

537 

548 

611 

613 

772 

777 

794 

812 

860 

883 

912 

921 

922 

923 

924 

926 

001 

002 

006 

009 

094 

095 

097 

114 

162 

211 

230 

232 

311 

351 

355 

356 

407 

426 

504- 

532 

576 


Page 

40S 

406 

540 

541 
70 

554 

357 
62 

546 

538 

667 

420 

192 

544 
82 

204 

405 

619 

206 

611 

U2 
74 

9S0 

523 

665 

194 

402 

512 

601 

600 

474 
73 
73 

307 

529 
73 

907 

1S9 

635 

421 
64 

431 

433 
99 
39 

623 

642 

565 

215 

163 

696 

72 

72 

411 

430 

294 

533 

909 

91 

425 

396 

525 

470 

278 

44 

606 

«79 

432 

<«7 

560 

534 

530 

559 

695 

432 

284 

206 

54 

88 

70 

541 

432 

174 

534 

659 

562 

550 

609 

■474 
210 
429 
372 
565 
60 


Number 

AD-2D2  699 
AD-202  643 
AD-202  792 
AD-202  845 
AD-202  906 
AD  202  913 
AD-202  919 
AD-202  922 
AD-203  001 
AD-203  044 
AD-2D3  078 
AD-203  081 
Ad- 203  125 
AD-203  181 
AD- 203  260 
AD  203  262 
AD-203  332 
AD-2D3  335 
AD  203  336 
AD-203  337 
AD-203  338 
AD  203  360 
AD-203  480 
AD-2D3  492 
AD-203  497 
AD-203  574 
AD-203  610 
AD-203  668 
AD-203  671 
AD-a03  672 
AD-203  674 
AD-203  906 
AD-203  914 
AD-203  916 
AD  203  988 
AD-203  995 
AD -203  996 
AD-203  997 
AD-203  398 
AD-203  361 
AD-203  412 
AD- 204  454 
AD-203  475 
AD-2D3  494 
AD-203  562 
AD-203  637 
AD-203712 
AD-203  798 
AD-2D3  901 
AD-aD3  947 
AD-203  994 
AD-2D3  99<J 
AD -204  008 
AD -204  095 
AD-204  102 
AD- 204  132 
AD-204  135 
AD-204  196 
AD-2D4  197 
AD-204  218 
AD-204  256 
AD-204  335 
AD-204  372L 
AD-204  405 
AD-204  520 
AD-204  553 
AD-204  555 
AD-204  556 
AD-204  558 
AD -204  562 
AD-204  563 
AD-204  564 
AD-204  567 
AD-204  568 
AD-204  734 
AD-204  737 
AD-204  761 
AD-204  854 
AD-204  942 
AD-204  943 
AD-204  948 
AD-204  965 
AD-204  966 
AD-204  967 
AD-204  968 
AD-204  969 
AD-205  017 
AD-205  033 
AD- 205  069 
AD-205  082 
AD -205  084 
AD  205  085 
AD -205  089 
AD-205  090 


Pa? 

171 

eo5 

365 
7 

475 

652 

608 
81 

667 

129 
13 

414 

556 

190 

246 

147 

656 

362 

610 

545 

475 

652 

367 

532 

364 

627 

398 

475 

540 

542 

413 

563 

533 

475 

481 

401 

437 

400 
62 

317 
89 

502 

46 

67 

94 

21 

64 

27 

61 

278 

80 

86 

43 

271 

533 

667 

79 

67 

67 

401 

565 

193 

144 

674 

619 

672 

67 

45 

528 

687 

564 

431 

410 

421 

518 

531 

359 

164 

83 

»8 

66 

250 

230 

250 

308 

308 

76 

76 

624 

541 

155 

564 

491 

472 


Nuinber 

AD-2D5  094 
AD  205  096 
AD  205  260 
AD  205  261 
AD  205  348 
AD-205  363 
AD  205  364 
AD-205  428 
AD-205  519 
AD-205  596 
AD  205  597 
AD  205  600 
AD-205  618 
AD-205  747 
AD  205  750 
AD-2U5  856 
AD-205  857 
AD-205  867 
AD-205  874 
AD-205  883 
AD-205  915 
AD-205  995 
AD  206  113 
AD-206  141 
AD-206  144 
AD  206  148 
AD  206  153 
AD-206  156 
AD-206  154 
AD  206  159 
AD  206  256 
AD  206  297 
AD  206  331 
AD- 206  347 
AD-206  439 
AD  206  469 
AD  206  502 
AD-206  574 
AD-206  651 
AD  206  663 
AD-206  714 
AD  206  716 
AD  206  718 
AD  206  722 
AD-206  757 
AD  206  771 
AD  206  780 
AD-206  783 
AD  206  784 
AD-206  831 
AD  206  983 
AD  206  984 
AD  206  988 
AD  206  990 
AD -207  024 
AD  207  027 
AD  207  045 
AD  207  095 
AD-207  170 
AD  207  203 
AD-207  223 
AD  207  229 
AD-207  230 
AD  207  276 
AD-207  285 
AD  207  292 
AD  207  307 
AD  207  348 
AD-2D7  350 
AD  207  361 
AD-207  455 
AD  207  511 
AD  207  530 
AD  207  583 
AD  207  589 
AD  207  640 
AD-207  652 
AD  207  653 
AD  207  673 
AD  207  687 
AD  207  790 
AD-207  852 
AD-207  900 
AD  207  928 
AD-207  990 
AD-208  0O4 
AD- 208  077 
AD  208  109 
AD-209  130 
AD  208  155 
AD  208  184 
AD-208  258 
AD  208  277 
AD-208  288 


Page 


Number 


Page 


Number 


424 

AD-208  301 

135 

AD-212  016 

m 

533 

AD-208  304 

280 

AD-212071 

202 

403 

AD-208  304 

280 

AD-212  269 

996 

562 

AD-208  315 

373 

AD-212  311 

6 

5S7 

AD-208  323 

399 

AD-212  336 

400 

264 

AD-208  326 

40 

AD-212  540 

8 

176 

AD-208  327 

285 

AD-212  553,  pel 

32 

ISO 

AD-208  621 

75 

AD-212  553,  pc  2 

31 

690 

AD-208  622 

75 

AD-212  582 

604 

266 

AD-208  700 

355 

AD-212  631 

143 

116 

AD-208  704 

681 

AD-212  705 

SIS 

539 

AD-208  751 

91 

AD-212  871 

617 

243 

AD-208  755 

90 

AD-212  873 

6S9 

251 

AD-208  892 

245 

AD-212  926 

42 

119 

AD-208  911 

387 

AD-213nOO 

6f0 

471 

AD-208  955 

253 

AD-213  038 

46S 

126 

AD-209  129 

416 

AD- 21 3  260 

213 

647 

AD-209  173 

359 

AD-213  410 

669 

107 

AD-209  202 

654 

AD- 21 3  455 

564 

91 

AD-209  209 

543 

AD-213  582 

183 

son 

AD-209  212 

54 

AD-213  590 

300 

381 

AD-209  272 

524 

AD-213  622 

596 

686 

AD-209  326 

90 

AD-213  630 

606 

470 

AD-209  360 

397 

AD-213  661 

29 

530 

AD-209  365 

567 

AD-213  668 

431 

557 

AD-209  373 

87 

AD-213  677 

164 

214 

AD-209  418 

692 

AD-213  681 

299 

512 

AD- 209  493 

69 

AD-213  786 

574 

214 

AD-209  528 

400 

AD-213  840 

621 

271 

AD-209  529 

52 

AD-213  865 

674 

76 

AD-209  532 

202 

AD-213  893 

190 

566 

AD-209  533 

474 

AD-213  904 

6SS 

256 

AD-209  608 

93 

AD-213  985 

614 

464 

AD  209  626 

251 

AD-214  144 

360 

381 

AD-209  911 

518 

AD-214  415 

96 

64 

AD-209  926 

548 

AD-214  416 

•9 

280 

AD-209  929 

418 

AD-214  439 

628 

407 

AD-210  007.  canceled 

253 

AD-214  493 

160 

640 

AD-210  144 

422 

AD-214  494 

282 

14 

AD-210  156 

665 

AD-214  496 

172 

213 

AD-210  180 

294 

AD-214  498 

216 

324 

AD-210  194 

542 

AD-214  561 

211 

361 

AD-210  224 

540 

AD-214  573 

636 

521 

AD-210  230 

494 

AD-214  594 

296 

413 

AD-210  257 

373 

AD-214  620 

667 

477 

AD-210  421 

26 

AD-214  632 

75 

35 

AD-210  475 

12 

AD-214  699 

z 

115 

AD-210  478 

187 

AD-214  769 

319 

AD-210  483 

678 

AD-214  770 

90 

219 

AD-210  492 

368 

AD-214  777 

178 

72 

AD-210  501 

548 

AD-214  778 

178 

689 

AD-210  518 

301 

AD-214  779 

173 

424 

AD-210  521 

419 

AD-214  780 

199 

74 

AD-210  613 

665 

AD-214  791 

29 

38 

AD-210  689 

422 

AD-214  792 

89 

29 

AD-210  737 

306 

AD-214  810 

MS 

379 

AD-210  754 

472 

AD-214  883 

180 

132 

AD-210  834 

485 

AD-214  887 

300 

266 

AD-210  861 

83 

AD-214  889 

83 

208 

AD  210  874 

539 

AD-214  943 

421 

676 

AD-210  919 

460 

AD-215  023 

IM 

667 

AD-210  979 

416 

AD-215  027 

299 

364 

AD-211  000 

526 

AD-215  064 

216 

145 

AD-211  Oil 

544 

AD- 21 5  066 

819 

367 

AD-211  039 

119 

AD-215  115 

96 

180 

AD-211  079 

656 

AD  215  262 

5r 

308 

AD  211  111 

33 

AD-215  265 

209 

210 

AD-211  143 

115 

AD-215  429 

264 

641 

AD-2H  236 

526 

AD-215  440 

84 

213 

AD-211  260 

679 

AD-215  442 

280 

473 

AD-211  273 

463 

AD-215  447 

523 

200 

AD-211  292 

405 

AD-215  5,55 

628 

565 

AD-211  328 

666 

AD-215  622 

240 

289 

AD-2n  453 

465 

AD-215  623 

53 

426 

AD-2U  493 

34 

AD-215  624.pt.  3 

361 

218 

AD-211  499 

557 

AD-215  627 

tt 

383 

AD-211  532 

89 

AD-215  820 

636 

384 

AD-211  625 

524 

AD-215  821 

261 

395 

AD-211  635 

529 

AD-215  828 

812 

38 

AD-211  650 

654 

AD-215  841 

94 

94 

AD-211  691 

88 

AD-215  854 

557 

384 

AD-211  794 

701 

AD-215  857 

51 

373 

AD-211  802 

211 

AD-215  863 

59 

515 

AD-211  836 

271 

AD-215  921 

292 

566 

AD-211  845 

564 

AD-215  921, pel 

292 

417 

AD-211  869 

509 

AD-215  921,  pc  2 

293 

417 

AD-211  916 

668 

AD-215  926 

422 

556 

AD-211  917 

181 

AD-215  929 

209 

499 

AD-211  938 

329 

AD-215  936 

137 

213 

AD-211  951 

565 

AD-215  937 

96 

120 

AD-211  952 

565 

AD- 21 6  085 

258 

389 

AD-211  97S 

474 

AD-216  088 

84 

157 

AD- 21 2  003 

406 

AD-216  104 

93 

699 

AD-212  007 

188 

AD-216  107 

16 

Number 

AD-216  171 
AD-216  239 
AD-216  258 
AD-216  293 
AD-216  302 
AD-216  316 
AD-216  319 
AD-216  363 
AD-216  366 
AD-216  367 
AD-216  435 
AD-216  436 
AD-216  455 
AD-216  493 
AD-216  525 
AD-216  527 
AD-216  528 
AD-216  594 
AD-216  595 
AD-216  625 
AD-216  659 
AD-216  668 
AD-216  699 
AD-216  700 
AD-216  714 
AD-216  758 
AD-216  764 
AD-216  770 
AD-216  813 
AD-216  817 
AD-216  891 
AD-216  900 
AD-217  005 
AD-217  006 
AD-217  021 
AD-217  022 
AD-217  030 
AD-217  031 
AD-217  032 
AD-217  034 
AD-217  035 
AD-217  044 
AD-217  074 
AD-217  075 
AD-217  076 
AD-217  079 
AD-217  092 
AD-217  093 
AD-217  180 
AD-217  181 
AD-217  183 
AD-217  184 
AD-217  191 
AD-217  196 
AD-217  311 
AD-217  312 
AD-217  313 
AD-217  316 
AD-217  396 
AD-217  398 
AD-217  403 
AD-217  409 
AD-217  432 
AD-217  433 
AD-217  434 
AD-217  435 
AD-217  467 
AD-217  616 
AD-217  639 
AD-217  675 
AD-217  680 
AD-217  684 
AD-217  686 
AD-217  767 
AD-217  811 
AD-217  812 
AD-217  813 
AD-217  815 
AD-217  821 
AD-217  822 
AD-217  823 
AD-217  826 
AD-217  828 
AD-217  855 
AD-217  857 
AD-217  859 
AD-217  886 
AD- 21 8  067 
AD-218  119 
AD-218  280 
AD-218  381 
AD-218  382 
AD-218  385 
AD-219  422 


Page 

297 
73 
193 
58 
77 
141 
33 
235 
71 
181 
157 
157 
62 
653 
164 
71 
545 
661 
696 
532 
290 
366 
61 
161 
96 
692 
309 
432 
369 
321 
14 
66 
433 
608 
604 
690 
45 
46 
270 
136 
153 
174 
51 
354 
31 
8 
498 
498 
132 
156 
406 
288 
236 
526 
479 
480 
479 
37 
45 
28 
606 
203 
71 
24 
29 
23 
674 
189 
614 
699 
212 
659 
88 
181 
363 
363 
68 
68 
384 
653 
652 
409 
81 
52 
500 
315 
135 
172 
612 
687 
74 
74 
7f 
22 


Nymber 

fm 

Number 

^B"- 

Number 

T 

Number 

AD-218  438 

aM 

AD-225  691 

212 

AD-227  553 

434 

AD-231  609 

AD-218  471 

am 

AD-225713 

182 

AD-227  555 

433 

AD-231  828 

AD-218  597 

119 

AD-225  713 

182 

AD-227  558 

371 

AD-231  829 

AD-218  598 

M 

AD-225  717 

192 

AD-227  573 

359 

AD-232  393 

AO  218  MA 

Ml 

AD-225  736 

195 

AD-227  574 

360 

ADC  AerophysicsTR -58-98 

AD  218  800 

Mft 

AD-225  774 

212 

AD-227  625 

413 

ADTIC-A-103 

AD-218  8X 

4tl 

AD-225  879 

318 

AD-227  634 

am 

ADTlC-D-100 

AD-218  857 

US 

AD-225  956 

152 

AD-227  639 

437 

ADriC-D-102 

AD  218  905 

ffl 

AD  225  965 

236 

AD-227  653 

368 

ADTIC-T-lOO 

AD-218  980 

ITS 

AD-225  968 

571 

AD-227  657 

4617 

AEDC-TN-58-12 

AD  219  009 

an 

AD-225  971 

162 

AD-227  660 

434 

AEDC-TN-58-28 

AD  219  023 

s« 

AD-225  972L 

282 

AD-227  708 

43S 

AEDC-TN-58-30 

AD-219  109 

9I9 

AD-225  977 

138 

AD-227  761 

848 

AEDC-TN-59-102 

AD-219  200 

m 

AD-225  984 

209 

AD-227  793 

ass 

AEDC-TN-59-125 

AD  219  322 

SM 

AD- 226  009 

699 

AD-227  794 

286 

AEDC-TN-59-127 

AD-219  370 

«M 

AD-226  018 

529 

AD-227  795 

4S6 

AEDC-TN-59-136 

AD  219  391 

m 

AD-226  020 

323 

AD-227  909 

435 

AEIX;-TN-60-3O 

AD-219716 

an 

AD-226  022 

174 

AD-227  948 

570 

AEDC-TR-58-9 

AD-219  717 

192 

AD  226  028 

193 

AD-227  969 

am 

AEDC-TR-58-16 

AD-219  »tr;  AD-219  808 

498 

AD -226  046 

419 

AD-227  981 

an 

AEDC-TR-59-15 

AD-219  810 

377 

AD -226  055 

257 

AD- 228  076 

am 

AEDC-TR -59-20 

AD-220  027 

ao7 

AD- 226  056 

312 

AD-228  078 

406 

AEDC-TR-59-23 

AD-220  107 

437 

AD-226  075 

263 

AD -228  086 

S7S 

AEDC-lR-59-24 

AD-220  116 

19D 

AD- 226  081 

314 

AD-228  121 

649 

AER-115(114-9-l) 

AD-220  168 

429 

AD -226  098 

671 

AD-228  201 

388 

AERDL- 1055.  superseded 

AD-220  194 

303 

AD-226  111 

166 

AD  228  268 

IBS 

AERDL-1168 

AD-220  195 

3M 

AD-226  115 

554 

AD-228  281 

888 

AERDL-1518-TR 

AD-220  196 

»l 

AD-226  123 

217 

AD  228  282 

406 

AERDL-1532-TR 

AD-220  209 

iOt 

AD-226  132 

699 

AD  228  283 

am 

AERDL-1535-TR 

AD-220  253 

l» 

AD-226  180 

248 

AD-228  287 

439 

AERDL -1 547 -TR 

AD-220  315 

118 

AD-226  185 

135 

AD-228  293 

472 

AERDL-1551-TR 

AD-220  344 

«a» 

AD-226  187 

279 

AD-228  303 

436 

AERDL -1 584 -TR 

AD-220  353 

183 

AD-226  190 

245 

AD-228  308 

410 

AERDL -1 589 -TR 

AD-220  355 

183 

AD-226  207 

167 

AD-228  309 

434 

AERDL-1593-TR 

AD-220  382 

182 

AD-226  238 

553 

AD-228  313 

8»1 

AERDL- 1 594 -TR 

AD-220  426 

IS 

AD-226  291 

201 

AD-228  367 

«;• 

AERDL -1 597  TR 

AD  220  496 

179 

AD-226  295 

272 

AD-228  377 

405 

AERDL- 1598  TR 

AD-220  514 

ssa 

AD-226  316 

198 

AD-228  411 

48S 

AERDL -2409- 17 

AD-220  519 

91 

AD-226  362 

167 

AD-228  438 

549 

AEWElflR-3-506 

AD-220  540 

sm 

AD-226  365 

324 

AD-228  445 

456 

AF  - 1  255  466.  sup. 

AD-220  568 

u 

AD-226  375 

186 

AD-228  452 

871 

AF-1  255  489 

AD-220  577 

188 

AD-226  387 

211 

AD-228  454 

801 

AF  TR-6329.pi.  1 

AD-220  579 

197 

AD-226  397 

317 

AD-228  455 

438 

AF  TR-6329,p«.  2 

AD-220  584 

ita 

AD-226  402 

209 

AD-228  502 

271 

AFTR-6329,pc.3 

AD-220  589 

530 

AD-226  403 

690 

AD-228  528 

4M 

AF  TR -6329,  pi.  4 

AD-220  627 

302 

AD-226  404 

684 

AD  228  535 

470 

AFTR-6329.pt.  5 

AD-220  677 

462 

AD-226  405 

684 

AD-228  540 

434 

AF  TR-6329,pt.  6 

AD-220  679 

IS 

AD-226  438 

299 

AD-228  543 

SM 

AFTR-6685 

AD-220  680 

IM 

AD-226  469 

298 

AD-228  548 

462 

AF  TR- 6685.  sup.  1 

AD-220  708 

888 

AD-226  492 

202 

AD-228  566 

609 

AF  TR-6685.sup.  2 

AD-220  724 

Wf 

AD-226  497 

315 

AD-228  667 

a87 

AF-TR-6701 

AD-220  761 

481 

AD-226  524 

273 

AD-228  710 

S19 

AFAC-TN-57-53 

AD-220  762 

SIT 

AD-226  559 

123 

AD-228  747 

?• 

AFBMD-TN-59-27 

AD-220  763 

482 

AD-226  580 

315 

AD-228  773 

^ 

AFC-ANrr-29-7-59 

AD-220  818 

8P8 

AD-226  588 

516 

AD-228  778 

5S7 

AFC-DOVAP-29-7-57  RT 

AD-220  865 

432 

AD-226  589 

371 

AD-228  809 

452 

AFC-TM-27-7-59-T 

AD-220  924 

195 

AD-226  590 

246 

AD-228  825 

S06 

AFCRC-TN-562 

AD-220  980 

397 

AD-226  606 

175 

AD-228  828 

537 

AFCRC-TN-56-885 

AD-221  183 

474 

AD-226  646 

531 

AD-229  029 

623 

AFCRC-TN-57-213 

AD-225  003 

203 

AD-226  658 

326 

AD-229  091 

376 

AFCRC-TN-57-267 

AD-225  015 

287 

AD-226  675 

535 

AD-229  404 

666 

AFCRC-TN-S7-267 

AD- 225  053 

510 

AD-226  708 

527 

AD-229  516 

884 

AFCRC-TN-57-279 

AD-225  136 

214 

AD-226  711 

129 

AD-229  609 

430 

AFCRC-TN-57-288 

AD-225  169 

nt, 

AD-226  794 

382 

AD-229  859 

6« 

AFCRC-TN-57-298 

,                     AD-225  204 

m 

AD-226  798 

152 

AD-229  959 

689 

AFCRC-TN-57-299 

AD-225  266 

876 

AD-226  801 

354 

AD-229  974 

888 

AFCRC-TN-57-371 

(                     AD-225  292 

212 

AD-226  814 

268 

AD-230  085 

8M 

AFCRC-TN-57-609 

AD-225  298 

281 

AD-226  825 

166 

AD-230  161 

889 

AFCRC-TN-58-51 

AD-225  299 

a»4 

AD-226  829 

144 

AD-230  183 

808 

AFCRC-TN-58-54 

AD-225  304 

186 

AD-226  853 

317 

AD-230  193 

660 

AFCRC-TN-58-57 

AD-225  363 

181 

AD-226  856 

290 

AD-230  349 

814 

AFCRC-TN-58-139 

/                     AD-225  374 

301 

AD-226  863 

271 

AD-230  391 

88S 

AFCRC-TN-58-157 

AD-225  394 

ITS 

AD-226  875 

432 

AD-230  392 

461 

AFCRC-TN-58-189 

AD-225  405 

212 

AD-226  879 

665 

AD-230  515 

896 

AFC  RC-TN- 58-198 

AD-225  405 

212 

AD-226  908 

675 

AD-230  591 

607 

AFCRC-TN-58-215 

AD-225  412 

215 

AD-226  918 

467 

AD-230  666 

am 

AFCRC-TN-58-226 

AD-225  435 

326 

AD-226  974 

677 

AD-230  667 

S95 

AFCRC-TN-58-235 

AD-225  490 

532 

AD-227  000 

330 

AD-230  682 

697 

AFCRC-TN-58-255 

AD-225  497 

286 

AD-227  047 

694 

AD  230  683 

663 

AFCRC-TN-58-292 

AD-225  509 

161 

AD-227  069 

302 

AD-230  695 

662 

AFCRC-TN-58-293 

AD-225  510 

272 

AD-227  099 

538 

AD-230  722 

654 

AFCRC-TN-58-351 

AD-225  517 

453 

AD-227  107 

689 

AD-230  724 

654 

AFCRC-TN-58-356 

AD-225  541 

554 

AD-227  136 

189 

AD-230  744 

661 

AFCRC-TN-58-360 

AD-225  549 

471 

AD-227  157 

373 

AD-230  873 

675 

AFCRC-TN-58-364 

AD-225  568 

321 

AD-227  158 

373 

AD-230  878 

647 

AFCRC-TN-58-372 

AD-225  570 

263 

AD-227  159 

402 

AD-230  834 

666 

AFCRC-TN-58-377 

AD-225  589 

304 

AD-227  247 

683 

AD-230  883 

693 

AFCRC-TN-58-378 

AD-225  601 

146 

AD-227  258 

253 

AD-230  920 

6S6 

AFCRC-TN-58-386 

AD-225  616 

455 

AD-227  259 

354 

AD-231  041 

647 

AFCRC-TN-58-392 

AD-225  643 

207 

AD-227  324 

597 

AD-231  045 

«08 

AFCRC-TN-58-396 

AD-225  671 

204 

AD-227  332 

698 

AD-231  157 

870 

AFCRC-TN-58-414 

AD-225  672 

418 

AD-227  481 

155 

AD-231  383 

680 

AFCRC-TN-58-415 

AD-225  673 

418 

AD-227  508 

461 

AD-231  397 

660 

AFCRC-TN-58-420 

AD-225  685 

142 

AD-227  509 

554 

4 

AD-231  607 

610 

AFCRC-TN-58-439 

Number 


661 

AFCRC-TN 

679 

AFCRC  TN 

668 

AFCRC-TN- 

604 

AFCRC-TN- 
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AFCRC  TN- 

122 

AFCRC  TN 

122 

AFCRC  TN - 

122 

AFCRC-TN- 

122 

AFCRC  TN- 

77 

AFCRC-TN- 

699 

AFCRC  TN 

39 

AFCRC-TN- 

213 

AFCRC-TN- 

297 

AFCRC  TN- 

397 

AFCRC -TN- 

412 

AFCRC-TN- 

665 

AFCRC  TN- 

64 

AFCRC-TN- 

94 

AFCRC-TN- 

188 

AFCRC  TN- 

433 

AFCRC-TN- 

299 

AFCRC-TN- 

664 

AFCRC-TN 

539 

AFCRC-TN 

34 

AFCRC -TN- 

34 

AFCRC-TN- 

139 

AFCRC -TN- 

374 

AFCRC-TN- 

43 

AFCRC-TN 

38 

AFCRC-TN- 

245 

AFCRC  TN- 

282 

AFCRC-TN- 

649 

AFCRC  TN- 

623 

AFCRC-TN- 

620 

AFCRC -TN- 

623 

AFCRC-TN- 

620 

AFCRC  -TN- 

286 

AFCRC-TN- 

614 

AFCRC-TN- 

557 

AFCRC-TN- 

557 

AFCRC-TN- 

39 

AFCRC-TN- 

39 

AFCRC  TN- 

39 

AFCRC-TN- 

40 

AFCRC  -TN- 

40 

AFCRC  TN- 

40 

AFCRC-TN- 

68 

AFCRC  -TN- 

68 

AFCRC-TN- 

68 

AFCRC-TN- 

412 

AFC RC -TN- 

42 

AFCRC-TN- 

412 

AFCRC  TN- 

43 

AFCRC  TN- 

58 

AFCRC -TN- 

43 

AFCRC-TN- 

159 

AFCRC  -TN- 

37 

AFCRC -TN- 

37 

AFCRC-TN- 

94 

AFCRC  -TN 

94 

AFCRC-TN- 

477 

AFCRC-TN- 

32 

AFCRC-TN 

37 

AFCRC-TN 

612 

AFCRC-TN 

429 

AFCRC-TN- 

366 

AFCRC-TN 

357 

AFCRC-TN 

459 

AFCRC  TN 

146 

AFCRC-TN 

56 

AFCRC-TN 

95 

AFCRC-TN 

558 

AFCRC-TN 

570 

AFCRC-TN 

353 

AFCRC-TN 

502 

AFCRC  TN 

427 

AFCRC-TN 

478 

AFCRC-TN 

595 

AFCRC-TN 

595 

AFCRC-TN 

504 

AFCRC-TN 

387 

AFCRC-TN 

504 

AFCRC-TN 

376 

AFCRC-TN 

S02 

AFCRC-TN 

560 

AFCRC-TN 

482 

AFCRC-TN 

354 

AFCRC-TN 

395 

AFCRC-TN 

635 

AFCRC-TN 

697 

AFCRC-TN 

697 

AFCRC-TN 

47 

AFCRC-TN 

642 

AFCRC-TN 

^r 

Number 

Page 

58-465 

478 

AFCRC-TN -59 -564 

327 

58-471 

596 

AFCRC-TN -59 -565 

264 

58-550 

496 

AFCRC-TN-59-566 

87 

58-555 

682 

AFCRC -TN-59-567 

328 

-58-566 

559 

AFCRC -TN-59-568 

315 

58-575 

90 

AFCRC -TN-59-569 

294 

58-601 

72 

AFCRC-TN-59-572 

162 

-58-603 

256 

AFCRC-TN-59-573 

434 

58-604 

131 

AFCRC -TN-59-574 

151 

-58-609 

367 

AFCRC-TN-59-575 

325 

58-620 

115 

AFCRC -TN-59-577 

150 

-58-644 

638 

AFCRC -TN-59-578 

212 

-58-649 

661 

AFCRC-TN-59-579 

314 

-58-959 

626 

AFCRC-TN-59-581 

266 

-59-54 

437 

AFCRC-TN -59 -583 

268 

-59-156 

509 

AFCRC-TN-59-584 

435 

-59-173 

96 

AFCRC-TN-59-585 

375 

-59-187 

216 

AFCRC-TN -59 -586 

209 

-59-190,  pt.  3 

361 

AFCRC-TN -59 -589 

501 

-59-191 

53 

AFCRC -TN-59-590 

273 

-59-197 

96 

AFCRC -TN-,59-591 

435 

59-199 

93 

AFCRC-TN -59 -593 

269 

59-202 

697 

AFCRC-TN-59-594 

570 

59-238 

33 

AFCRC-TN -59 -595 

151 

-59-246 

34 

AFCRC-TN -59 -596 

434 

-59-252 

136 

AFCRC-TN-59-597 

518 

-59-268 

136 

AFCRC-TN-59-598 

252 

-59-278 

33 

AFCRC -TN-59-599 

380 

59-291 

683 

AFCRC-TN-59-601 

429 

-59-357 

203 

AFCRC-TN -59 -602 

252 

-59-360 

321 

AFCRC -TN-59-603 

256 

-59-362 

153 

AFCRC-TN -59 -604 

675 

-59-364 

354 

AFCRC-TN -59 -608 

424 

-59-365 

37 

AFCRC-TN-58-613 

477 

-59-373 

409 

AFCRC-TN-59-614 

611 

-59-375 

52 

AFCRC-TN-59-615 

612 

-59-377 

500 

AFCRC-TN-59-617 

428 

-59-379 

315 

AFCRC-TN-59-619 

368 

-59-381 

217 

AFCRC-TN-59-620 

318 

-59-382 

160 

AFCRC-TN-59-621 

319 

-59-383 

315 

AFCRC -TN-59-622 

318 

-59-384 

91 

AFCRC-TN -59 -627 

550 

-59-385 

206 

AFCRC -TN-59-628 

367 

-59-390 

319 

AFCRC -TN-59-629 

482 

-59-391 

531 

AFCRC-TN-59-631 

435 

-59-392 

157 

AFCRC-TN -59 -632 

435 

-59-394 

86 

AFCRC-TN-59-639 

452 

-59-395 

211 

AFCRC-TN-59-642 

542 

-59-396 

323 

AFCRC-TN -59 -647 

616 

-59-397 

162 

AFCRC-TN -59 -652 

572 

-58-398 

502 

AFCRC-TN -59 -659 

616 

-59-399 

320 

AFCRC-TN-59-661 

614 

-59-400 

141 

AFCRC-TN -59 -752 

115 

-59-403 

696 

AFCRC-TN -59 -756 

636 

-59-404 

388 

AFCRC -TN-59-757 

249 

-59-413 

479 

AFCRC-TN  59-759 

428 

-59-414 

480 

AFCRC-TN-59-7eO 

409 

-59-415 

479 

AFCRC-TN-59-761 

409 

-59-424 

138 

AFCRC-TN -59-764 

311 

-59-427 

137 

AFCRC -TN-59-765 

354 

-59-428    ' 

142 

AFCRC -TN-59-769 

274 

-59-433 

676 

AFCRC-TN -59 -770 

378 

-59-434 

142 

AFCRC-TN-59-771 

435 

-59-435 

142 

AFCRC-TN -59 -77  2 

261 

59-444 

199 

AFCRC-TN -59 -774 

328 

-59-445 

207 

AFCRC -TN-59-773 

571 

-59-446 

137 

AFCRC-TN-59-775 

404 

-59-450 

316 

AFCRC-TN-59-776 

693 

-59-451 

253 

AFCRC-TN -59-//'; 

379 

-59-452 

253 

AFCRC-TN -59 -77  8 

376 

-59-453 

205 

AFCRC-TN-59-779 

680 

-59-458 

33 

AFCRC-TN -59 -780 

557 

-59-459 

452 

AFCRC-TN-59-781 

557 

-59-461 

480 

AFCRC-TN -59 -7  84 

561 

-59-462 

369 

AFCRC-TN -59 -786 

697 

-59-464 

366 

AFCRC -TN-59-787 

692 

-59-465 

353 

AFCRC-TN-59-788 

695 

-59-466 

482 

AFCRC-TN-59-789 

377 

-59-467 

426 

AFCRC-TN -59 -790 

556 

-59-471 

141 

AFCRC -TN-59-791 

535 

-59-473 

198 

AFCRC-TN -59 -792 

690 

-59-472 

135 

AFCRC-TN-59-796 

567 

-59-475 

138 

AFCRC-TN-59-799 

635 

-59-482 

682 

AFCRC -TN-59-843 

207 

-59-494 

367 

AFCRC-TN-59-890 

268 

-59-496 

477 

AFCRC-TN-59-891 

324 

-59-551 

268 

AFCRC-TN -59 -892 

324 

1-59-552 

86 

AFCRC-TN -59 -950 

627 

1-59-553 

682 

AFCRC -TN-59-951 

511 

1-58-554 

556 

AFCRC -TN-59-956 

680 

1-59-555 

325 

AFCRC-TN -59 -957 

685 

1-59-559 

328 

AFCRC-TN -59 -958 

661 

1-58-560 

503 

AFCRC-TN-59-960 

510 

1-59-563 

201 

AFCRC-TN -59 -966 

419 

Number 

AFCRC -TN-59-967 
AFCRC-TN-59-968 
AFCRC-TN-59-972 
AFCRC -TN-59-973 
AFCRC -TN-59-975 
AFCRC -TN-59-976 
AFCRC -TN-59 -979 
AFCRC-TN-59-989 
AFCRC -TN-59 -991 
AFCRC -TN-59-992 
AFCRC -TN-59-996 
AFCRC -TN-59 -997 
AFCRC -TN-59-998 
AFCRC-TN -60 -100 
AFCRC-TN-60-104 
AFCRC-TN-60-125 
AFCRC-TN-60-128 
AFCRC-TN-60-213 
AFCRC -TR-56-165 
AFCRC -TR- 57 -160 
AFCRC -TR-57-162 
AFCRC -TR- 57 -188 
AFCRC -TR- 57 -243 
AFCRC-TR-57-267 
AFCRC -TR- 58 -29 
AFCRC -TR-58-52 
AFCRC -TR-58-57 
AFCRC -TR- 58 -101(1) 
AFCRC -TR-58-103 
AFCRC -TR- 58 -127 
AFCRC-TR-58-136 
AFCRC-TR-58-163 
AFCRC -TR-58-176 
AFCRC -TR-58-183 
AFCRC-TR-58-188 
AFCRC-TR-58-189 
AFCRC -TR-58-190 
AFCRC-TR-58-193 
AFCRC-TR-58-198 
AFCRC -TR-58-199 
AFCRC -TR-58-225 
AFCRC-TR-58-227 
AFCRC -TR-58-235,  pC  3 
AFCRC-TR-58-246 
AFCRC -TR- 58 -248 
AFCRC -TR-58-251 
AFCRC -TR-58-259 
AFCRC -TR-58-261 
AFCRC -TR-58-274 
AFCRC-TR-58-275 
AFCRC-TR-58-288 
AFCRC -TR-58-292 
AFC  RC-TR -58-464 
AFCRC-TR-59-U8(D 
AFCRC-TR- 118(11) 
AFCRC-TR-59-126 
AFCRC-TR -59 -129 
AFCRC -TR-59-136 
AFCRC-TR-59-141 
AFCRC-TR-59-143 
AFCRC -TR-59-146 
AFCRC-TR-59-153 
AFCRC-TR -59-154 
AFCRC-TR -59 -158 
AFCRC-TR -59 -159 
AFCRC-TR -59 -160 
AFCRC-TR-59-164 
AFCRC-TR -59 -165 
AFCRC-TR -59 -166 
AFCRC -TR-59-169 
AFCRC -TR-59-170 
AFCRC -TR-59-172 
AFCRC-TR -59- 174 
AFCRC-TR-59-175 
AFCRC-TR -59 -177 
AFCRC -TR-59-179 
AFCRC-TR -59 -180 
AFCRC-TR -59 -184 
AFCRC-TR -59 -187 
AFCRC-TR -59 -188 
AFCRC-TR -59 -189 
AFCRC -TR-59-191 
AFCRC -TR-59-193 
AFCRC-TR -59 -208 
AFCRC -TR-59-213 
AFCRC -TR-59-228,  pel 
AFCRC-TR-59-228.PC  2 
AFCRC -TR-59-228.  pt  3 
AFCRC -TR-59-232(l) 
AFCRC-TR -59-233 
AFCRC-TR -59-237 
AFCRC-TR-59-243 
AFCRC -TR-59-244 
AFCRC -TR-59-246 


Number 


Page 


695 

AFCRC -TR-59-247 

33 

624 

AFCRC-TR -59 -257 

189 

662 

AFCRC-TR -59 -262 

327 

638 

AFCRC -TR-59-263 

38 

639 

AFCRC -TR-59-266 

477 

641 

AFCRC-TR-59-267 

256 

626 

AFCRC -TR-59-268 

423 

639 

AFCRC -TR-59-270 

544 

679 

AFCRC-TR-59-271 

139 

684 

AFCRC -TR-59-276.  pel 

168 

639 

AFCRC-TR-59-276,  pt.  2 

169 

638 

AFCRC-TR -59 -278 

691 

638 

AFCRC-TR -59 -280 

366 

632 

AFCRC -TR-59-284 

613 

473 

AFCRC-TR -59 -286 

612 

677 

AFC  RC-TR -58 -289 

570 

686 

AFCRC-TR -59 -351 

662 

616 

AFCRC -TR-59-352 

388 

184 

AFCRC-TR -59 -354 

129 

273 

AFCRC-TR -59-355 

410 

637 

AFC  RC-TR -59 -357 

696 

267 

AFCRC-TR -59 -358 

635 

483 

AFCRC-TR-59-402 

676 

452 

AFCRC -TR-59-359 

621 

138 

AFCRC-TR -59 -366 

696 

159 

AFCRC-TR -59 -400 

612 

573 

AFFTC-TN-R-12 

188 

622 

AFM-85-7 

396 

632 

AFMDC-TN-58-10 

122 

383 

AFMDC-TN-58-12 

96 

45 

AFMDC-TN-59-1 

90 

56 

AFMDC-TN-59-23 

213 

510 

AFMDC-TN-59-26 

358 

687 

AFMDC -TN-59 -27 

560 

622 

AFMDC-TN-59-28 

297 

408 

AFMDC-TN-59-30 

274 

375 

AFMDC-TN-59-31 

512 

93 

AFMDC-TN-59-33 

370 

640 

AFMDC-TN-59-36 

457 

148 

AFMDC-TR-59-15 

213 

612 

AFMDC-TR -59-25 

164 

32 

AFMDC-TR-59-26 

14 

31 

AFMDC-TR -59-27 

62 

478 

AFMDC-TR -59-29 

34 

366 

AFMUC-TR -59-32 

25 

368 

AFMDC-TR -59-37 

274 

6 

AFMDC-TR-59-38 

395 

319 

AFMDC-TR-59-39 

428 

428 

AFMDC-TR -143  183 

188 

368 

AFMTC-TN-58-14 

641 

5 

AFMTC-TR-57-22 

368 

31 

AFMTC-TR-58-I7 

374 

367 

AFMrC-TR-58-18 

262 

557 

AFMTC-TR-59-9 

58 

557 

AFMTC-TR-59-16 

297 

42 

AFMTC-TR-59-18 

275 

621 

AFMTC-TR-59-19 

388 

216 

AFMTC-TR-59-21 

640 

319 

AFMTC-TR-59-22 

640 

96 

AFMTC-TR-59-25 

451 

261 

AFMTC-TR -59-28 

622 

71 

AFCSR-TN-701 

188 

181 

AFOSR-TN-U48 

655 

494 

AFOSR-TN-54-286 

420 

51 

AFOSR-TN-55-474 

401 

384 

AFCSR-TN-56-355 

529 

293 

AFCSR-TN-56-457 

74 

148 

AFCSR-TN-56-514 

72 

640 

AFOSR-TN-56-583 

413 

378 

AFOSR-TN-57-125 

574 

152 

AFOSR -TN  -  57  -  298,  pt  2 

665 

558 

AFOSR-TN-57-312 

42 

314 

AFCSR-TN-57-392 

414 

53 

AFOSR-TN-57-398 

415 

183 

AFCBR-TN-57-435 

93 

267 

AFOSR-TN-57-468 

93 

217 

AFOSR-TN-57-497 

30 

6 

AFCSR-TN-57-546 

413 

201 

AFOSR-TN-S7-553 

82 

504 

AFCSR-TN-57-570 

73 

426 

AFOSR-TN-57-609 

299 

315 

AFOSR-TN-57-636 

311 

376 

AFOSR-TN-57-734 

77 

678 

AFOSR-TN-57-743 

430 

368 

AFCSR-TN-S7-782 

89 

32 

AFOSR-TN-58-33 

531 

31 

AFCSR-TN-58-126 

663 

31 

AF(3SR-TN-58-138 

67 

369 

AFOSR-TN-58-152 

321 

596 

AFOSR-TN-58-236 

87 

89 

AFOSR  TN-58-268 

516 

256 

AF06R-TN-58-269 

372 

5 

AFC6R-TN-58-284 

686 

137 

AFOSR -TN-58-302 

78 

Number 

'•r 

Number 

i 

Number 

P^ 

Number 

AF06R  TN-58  771 

89 

AFOSR -TN-58-924 

357 

AFOSR-TN-59-611 

28 

AFOSR-TN-59-843 

AFOSR-TN  58-382 

365 

AFOSR  TN-58-927 

531 

AFOSR-TN-59-616 

606 

AFOSR -TN- 59- 844 

AFOSRTN  58-416 

398 

AFOSR-TN-58-931 

533 

AFOSR -TN- 59 -620 

659 

AFOSR -TN-59-845 

AFOSR-TN-58  433 

532 

AFOSR -TN-58-936 

472 

AFOSR -TN- 59 -621 

569 

AFOSR -TN- 59- 846 

AF06R  TN  58  438 

691 

AFOSR -TN-58-937 

491 

AFOSR -TN-59-622 

88 

AFOSR -TN- 59- 849 

AF06R-TN-58-439 

650 

AFOSR -TN-58 -941 

564 

AFOSR -TN-59-626 

363 

AFOSR -TN -59- 850 

AF06R  TN-58  498 

31 

AFOSR -TN-58-942 

155 

AFOSR -TN- 59- 627 

363 

AFOSR-TN-59-852 

AFOSR  TN  58  5W 

606 

AFOSR -TN-58 -944 

541 

AFOSR -TN- 59 -628 

68 

AFOSR -TN- 59- 853 

AF06R-TN-58-545 

430 

AFOSR-TN-58-955 

537 

AFOSR -TN- 59 -630 

422 

AFOSR-TN-59-854 

AF06R-TN-58  565 

544 

AFOSR-TN-58-972 

539 

AFOSR -TN- 59- 630 

422 

AFOSR-TN-59-855 

AF06R  TN-58  580 

519 

AFOSR -TN-58-976 

471 

AFOSR -TN- 59 -633 

519 

AFOSR -TN- 59- 856 

AFCBR-TN-58-584 

310 

AFOSR -TN-58 -983 

187 

AFOSR -TN- 59 -639 

202 

AFOSR -TN- 59- 857 

AF06R -TN-58  617 

606 

AFOSR -TN-58 -998 

470 

AFOSR-TN-59-643 

659 

AFOSR-TN-59-866 

\FOSR -TN-58  626 

669 

AFOSR -TN-58- 1001 

5» 

AFOSR-TN-59-646 

218 

AFOSR-TN-59-870 

AFOSR  TN-58  627 

78 

AFOSR-TN-58- 1005 

559 

AFOSR-TN-59-650 

659 

AFOSR-TN-59-873 

AF06R  TN-58 -642 

209 

AFOSR -TN-58- 1010 

214 

AFOSR-TN-59-652 

406 

AFOSR-TN-59-877 

AFOSR -TN-58  649 

235 

AFOSR-TN-58-1011 

214 

AFOSR -TN-59-656 

211 

AFOSR -TN- 59 -879 

AFC6R-TN-58-650 

668 

AFOSR-TN-58-1013 

512 

AFOSR -TN- 59 -659 

181 

AFOSR -TN-59-880 

AFOSR  TN-58 -654 

270 

AFOSR-TN-58-1014 

546- 

AFOSR-TN-59-660 

206 

AFOSR -TN-59-882 

AFOSR  TN-58 -655 

389 

AFOSR-TN-58-1016 

667 

AFOSR-TN-59-661 

689 

AFOSR -TN- 59-889 

AFOSR -TN  58-657 

528 

AFOSR -TN-58 -1023 

420 

AFOSR-TN-59-663 

610 

AFOSR -TN- 59 -893 

AFOSR -TN-58  665 

SOI 

AFO6R-TN-58-1024 

192 

AFOSR -TN-59-664 

610 

AFOSR-TN-59-895 

AFOSR  TN-58  667 

72 

AFOSR -TN-58- 1025 

544 

AFOSR -TN-59-669 

74 

AFOSR-TN-59-896 

AFOSR  TN  58-668 

72 

AFOSR-TN-58  1040 

407 

AFOSR -TN- 59- 670 

74 

AFOSR -TN-59-902 

AFOSR-TN-58-679 

501 

AFOSR-TN-58-1043 

413 

AFOSR-TN-59-673 

79 

AFOSR -TN- 59-908 

AFOSR -TN-58 -680 

248 

AFOSR -TN-58- 1052 

689 

AFOSR-TN-59-677 

675 

AFOSR -TN-59-909 

AFOSR -TN-58 -682 

548 

AFOSR -TN-58 -1057 

424 

AFOSR-TN-,59-681 

215 

AFOSR -TN-59-911 

AFOSR -TN-58 -697 

463 

AFOSR -TN-58- 1059 

74 

AFOSR-TN-59-686 

298 

AFOSR -TN-59-(9l  2-9 

AFOSR -TN  58-700 

567 

AFOSR -TN-58- 1063 

676 

AFOSR-TN-59-688 

206 

AFOSR  TN-59-916 

AFOSR  TN-58-701 

406 

AFOSR -TN-58 -1069 

667 

AFOSR -TN- 59 -700 

179 

AFOSR-TN-59-917 

AFOSR -TN-58-702 

531 

AFOSR -TN-58- 1070 

364 

AFOSR-TN-59-703 

398 

AFOSR -TN- 59-91 8 

AFOSR -TN-. 58 -703 

405 

AFOSR -TN-58- 1076 

473 

AFOSR -TN-59-704 

611 

AFOSR -TN-59-921 

AFOSR-TN-58-706 

405 

AFOSR -TN-58- 1079 

426 

AFOSR -TN-59-708 

133 

AFOSR  TN-59-922 

AFOSR -TN-58 -707 

405 

AFOSR -TN-58- 1083 

565 

AFOSR -TN-59-709 

542 

AFOSR-TN-59-923 

AFOSR -TN- 58-708 

406 

M'OSR-TN-59-4 

120 

AFOSR -TN-59-7 10 

186 

AFOSR -TN- 59-925 

AFOSR-TN-58  716 

540 

AFOSR-TN-59-8 

280 

AFOSR-TN-59-712 

186 

AFOSR -TN- 59 -927 

AFOSR-TN-58-718 

541 

AFOSR -TN- 59 -8 

280 

AFOSR-TN-59-713 

186 

AFOSR -TN- 59-928 

AFOSR -TN-58-723 

70 

AFOSR -TN-59- 21 

91 

AFOSR-TN-59-714 

562 

AFOSR-TN-59-931 

AFOSR-TN-58-730 

554 

AFOSR -TN- 59- 25 

90 

AFOSR-TN-59-715 

211 

AFOSR -TN-59-934 

AFOSR -TN- 58-735 

215 

AFOSR-TN-59-30 

654 

AFOSR  TN-59-716 

92 

AFOSR -TN-59-937 

AFOSR-TN-58-738 

411 

AFOSR -TN- 59- 36 

674 

AFOSR-TN-59-717 

209 

AFOSR-TN-59-938 

AF06R-TN-58-742 

562 

AFOSR-TN-59-37 

543 

AFOSR -TN-59-721 

87 

AFOSR -TN-59-943 

AFOSR -TN- 58-749 

696 

AFOSR-TN-59-40 

54 

AFOSR-TN-59-722 

211 

AFOSR-TN-59-944 

AFOSR -TN-58-750.V.1 

72 

AFOSR-TN-59-47 

692 

AFOSR-TN-59-723 

211 

AFOSR -TN-59-947 

AFOSR  TN- 58-750.  ».  2 

72 

AFOSR -TN- 59 -64 

93 

AFOSR-TN-59-725 

183 

AFOSR -TN-59-948 

AFOSR  TN- 58-752 

294 

AF06R-TN-59-84 

422 

AFOSR -TN- 59-726 

135 

AFOSR -TN-59-951 

AFOSR -TN-58-754 

396 

AFOSR-TN-59-105 

298 

AFOSR -TN- 59-727 

293 

AFOSR -TN-59-952 

AFOSR -TN-58-761 

606 

AFOSR -TN- 59- 108 

540 

AFOSR -TN-59-731 

608 

AFOSR -TN-59-954 

AFOSR -TN-58-767 

568 

AFOSR-TN-59-116 

26 

AFOSR-TN-59-733 

183 

AFOSR -TN-59-958 

AFOSR-TN-58-768 

534 

AFOSR -TN- 59- 133 

83 

AFOSR-TN-59-734 

182 

AFOSR -TN-59-961 

AF06R-TN-58-774 

470 

^OSR-TN-59-164 

115 

AFOSR -TN-59-735 

183 

AFOSR-TN-59-962 

AFOSR -TN- 58-775 

687 

tU'OSR-TN-59-220 

211 

AFOSR-TN-59-737 

147 

AFOSR-TN-59-964 

AFOSR  TN-58 -776 

530 

^OSR-TN-59-232 

564 

AFOSR -TN-59-738 

552 

AFOSR-TN-59-966 

AFOSR -TN-58-778 

559 

^OSR-TN-59-235 

406 

AFOSR-TN-59-743 

317 

AFOSR-TN-59-967 

AFOSR-TN-58-780 

695 

AFOSR -TN- 59- 237 

188 

AFOSR -TN-59-745 

559 

AFOSR-TN-59-968 

AFOSR -TN-58-781 

432 

AFOSR-TN-59-271 

313 

AFOSR-TN-59-748 

250 

AFOSR -TN- 59 -970 

AFOSR-TN-58-784 

206 

AFOSR -TN- 59 -340 

23 

AFOSR -TN-59-753 

204 

AFOSR -TN-59-974 

AFOSR -TN-58-787 

541 

AFOSR -TN- 59- 348 

431 

AFOSR -TN-59-754 

316 

AFOSR -TN-59-976 

AFOSR-TN-58-797 

534 

AFOSR-TN-59-349 

164 

AFOSR-TN-59-755 

320 

AFOSR -TN- 59 -977 

AFOSR -TN- 58-799 

659 

M'OSR-TN-59-355 

299 

AFOSR -TN-59-758 

210 

AFOSR-TN-59-979 

AFOSR-TN-58-810 

609 

^FOSR-TN-59-389 

190 

AFOSR-TN-59-759 

318 

AFOSR -TN- 59-980 

AFOSR -TN-58-811 

474 

AFOSR-TN-59-414 

211 

AFOSR-TN-59-760 

195 

AFOSR-TN-59-981 

AFOSR -TN-58-818 

605 

^FOSR-TN- 59-427 

173 

AFOSR -TN-59-761 

208 

AFOSR-TN-59-982 

AFOSR -TN- 58-819 

550 

!U'OSR-TN-59-428 

173 

AFOSR-TN-59-762 

202 

AFOSR-TN-59-983 

;                   AFOSR-TN-58  822 
"                   AFOSR -TN-58-828 

475 

AFOSR -TN-59-429 

173 

AFOSR -TN-59-764 

318 

AFOSR-TN-59-990 

652 

\FOSR-TN-59-430 

159 

AFOSR -TN-59-765 

307 

AFOSR-TN-59-991 

f                   AFOSR-TN-58-834 

608 

VFOSR-TN-59-452 

299 

AFOSR -TN- 59-766 

276 

AFOSR-TN-59-1016 

AFOSR -TN-58 -837 

667 

^FOSR-TN-59-457 

529 

AFOSR -TN-59-768 

275 

AFOSR-TN-59-1018 

AFOSR  TN-58- 839 

414 

\FOSR-TN-59-4eO 

209 

AFOSR-TN-59-769 

276 

AFOSR -TN-59- 1020 

AFOSR -TN-58-841 

190 

\FOSR-TN-59-488 

94 

AFOSR-TN-59-772 

197 

AFOSR -TN-59- 1028 

AFOSR -TN-58-842 

656 

VFOSR-TN-59-496 

292 

AFOSR -TN-59-773 

156 

AFOSR-TN-59-1030 

1                    AFOSR -TN-58-845 

362 

VFOSR-TN-59-496 

292 

AFOSR-TN-59-774 

192 

AFOSR -TN-59- 1034 

AFOSR  TN-58 -846 

610 

U'OSR-TN-59-496a 

293 

AFOSR -TN- 59-775 

242 

AFOSR -TN-59- 1035 

AFOSR -TN-58 -847 

475 

U'OSR-TN-59-501 

422 

AFOSR -TN-59-776 

296 

AFOSR -TN-59- 1036 

AFOSR-TN-58-848 

475 

^FOSR-TN-59-504 

209 

AFOSR-TN-59-787 

187 

AFOSR -TN-59- 1037 

AFOSR -TN-58 -849 

317 

VFOSR-TN-59-515 

433 

AFOSR-TN-59-788 

552 

AFOSR-TN-59-1039 

AFOSR -TN-58-851 

532 

U'OSR-TN-59-518 

73 

AFOSR -TN-59-789 

289 

AFOSR-TN-59-1040 

AFOSR -TN-58- 855 

364 

VFOSR-TN-59-524 

193 

AFOSR-TN-59-801 

407 

AFOSR -TN-59- 1041 

AFOSR -TN-58- 861 

413 

VFOSR-TN-59-549 

290 

AFOSR-TN-59-802 

293 

AFOSR -TN-59- 1047 

AFOSR -TN-58-863 

542 

AFOSR-TN-59-563 

692 

AFOSR-TN-59-803 

293 

AFOSR -TN-59- 1067 

AFOSR-TN-58-867 

475 

AFOSR-TN-59-571 

433 

AFOSR -TN- 59 -806 

79 

AFOSR -TN-59- 1068 

AFOSR-TN-58-872 

475 

AFOSR-TN-59-572 

608 

AFOSR-TN-59-807 

317 

AFOSR-TN-59-1071 

AF06R-TN-58-874 

!VW 

^FOSR-TN-59-S74 

604 

AF06R-TN-59-811 

131 

AFOSR -TN-59- 1072 

AFOSR  TN-58 -882 

563 

M'OSR-TN-59-575 

690 

AFOSR-TN-59-812 

129 

AFOSR-TN-59-1075 

AFOSR -TN-58-884 

ISM 

^FOSR-TN-59-583 

45 

AFOSR-TN-59-813 

131 

AFOSR-TN-59-1076 

1                   AFOSR -TN-58-894 

79 

U'OSR-TN-59-584 

46 

AFOSR-TN-59-814 

658 

AFOSR -TN-59- 1080 

AFOSR-TN-58-897 

667 

VFOSR-TN-59-585 

270 

AFOSR-TN-59-815 

658 

AFOSR-TN-59-1081 

■>                   AFOSR-TN-58-912 

421 

U'OSR-TN-59-588 

432 

AFOSR-TN-59-817 

530 

AFOSR-TN-59-1085 

AFOSR -TN-58-913 

410 

U'OSR-TN-59-592 

288 

AFOSR -TN- 59- 819 

197 

AFOSR -TN-59- 1088 

AFOSR-TN-58-915 

431 

M'OSR-TN-59-593 

406 

AFOSR-TN-59-822 

204 

AFOSR-TN-59-1090 

AFOSR -TN-58-917 

564 

WOSR-TN-59-596 

156 

AFOSR-TN-59-824 

497 

AFOSR-TN-59-I093 

AFOSR -TN-58-918 

687 

^FOSR-TN-59-597 

132 

AFOSR-TN-59-825 

292 

AFOSR -TN-59- 1095 

AFOSR-TN-58-921 

423 

W'OSR-TN-59-606 

86 

AFOSR-TN-59-826 

292 

AFOSR -TN-59 -1096 

j                   AFOSR -TN-58 -922 

i 

t 

528 

a'OSR-TN-59-609 

45 

6 

AFOSR-TN-59-842 

675 

AFOSR-TN-59-i099 

609 

212 
212 
377 
201 
326 
660 
406 
292 
292 
405 
315 
434 
433 

84 
212 
251 
412 
571 
246 
560 
468 
235 
281 
504 
324 
246 
205 
483 
558 
133 
566 
458 
365 
566 
324 
320 
247 
656 
529 
406 
406 
434 
557 
530 
289 
299 
321 
317 
296 
552 
317 
682 
609 
116 
290 

26 
298 
249 
289 
406 
288 
404 
248 
248 
537 
689 
557 
354 
562 
529 
659 
658 
289 
530 
290 
407 
420 
407 
309 
551 
309 
507 
362 
432 
608 
302 
568 
540 
609 
498 
680 
698 


Number 


AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 

akosk- 

Af-USR- 
AFOSR- 
AFUbR- 
AfUbR- 
AF06R 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 
AFOSR 


P»ge 


-TN-59-llOO 

382 

-TN-59-1102 

678 

-TN-59-1104 

564 

-TN-59-1106 

659 

-TN-59- 1107 

659 

-TN-59- 1108 

661 

-TN-59-1109 

530 

-TN-59- 1 110 

530 

-TN-59-1111 

656 

-TN-59-UI3 

250 

-  "N-59-1114 

m 

-  "N-59-1122 

-rN-59-1123 

658 

-rN-59-ll24 

657 

-TN-59-1126 

687 

-TN-59-1127 

414 

-TN-59- 1128 

564 

TN-59-1129 

658 

-TN-59-U32 

626 

-TN-59-1133 

379 

-TN-59-1134 

660 

-TN-59- 1139 

560 

-TN-59- 1151 

567 

-TN-59-1152 

691 

-TN-59- 1153 

475 

-TN-59-1154 

430 

-TN-59-U57 

659 

-TN-59-1161 

657 

-TN-59- 1162 

683 

TN-59-1164 

365 

-TN-59-1168 

678 

-TN-59-1171 

694 

-TN-59-1174 

656 

-TN-59-1175 

695 

-TN-59-1181 

522 

-TN-59- 1 186 

688 

-TN-59-U91 

564 

TN-59-1197 

471 

-TN-59-1207 

476 

-TN-59-1215 

661 

-TN-59-1216 

543 

-TN-59-1217 

551 

-TN-59- 1234 

687 

-TN-59 -1235 

660 

-TN-59 -1245 

611 

-TN-59- 1249 

650 

-TN-59-1252 

695 

-TN-59- 1254 

685 

-TN-59- 1255 

689 

-TN-59- 1256 

670 

-TN-59- 1261 

668 

TN-59- 1262 

657 

-TN-59-1271 

432 

-TN-59- 1284 

647 

-TN-59- 1286 

661 

-TN-59- 1287 

660 

-TN-59 -1288 

656 

TN-59-1291 

694 

-TN-59-1295 

675 

TN-59-1313 

675 

-TN-59-1315 

687 

-TN-59-1321 

610 

-TN-59-1322 

683 

-TN-59- 1324 

692 

-TN-59- 1331 

610 

-TN-59- 1332 

692 

-TN-6U-8 

700 

-TN-60-12 

675 

-TN-60-33 

656 

-TN-60-43 

605 

-TN-eO-45 

657 

-TN-eO-49 

681 

-TN-eO-51 

677 

TN-60-52 

608 

-TN-60-62 

604 

-TN-60-63 

686 

-TN-eO-80 

606 

-TN-60-108 

688 

-TN-60-255 

668 

-TR-45 

665 

-TR-56-64 

154 

-TR-57-37 

64 

-TR-57-48 

249 

-TR-58-6 

146 

TR-58-25 

423 

-TR-58-27 

363 

-TR-58-57 

563 

-TR-58-64 

542 

-TR-58-67 

627 

-TR-58-80 

88 

-TR-58-89 

172 

-TR-58-90 

681 

-TR-58-100 

91 

-TR-58-U2 

525 

-TR-58-118 

679 

Number 

AFOSR -TR- 58 -121 

AFOSR -TR- 58 -129 

AFOSR-TR-58-132 

AFOSR-TR-58-137 

AFOSR -TR- 58 -140 

AF06R-TR-58-144 

AFOSR -TR-58- 147 

AFOSR-TR-58-148 

AFOSR -TR-58 -156 

AFOSR-TR-59-1 

AFOSR-TR-59-10 

AFOSR-TR-59-20 

AFOSR-TR-59-35 

AFOSR-TR-59-37 

AFOSR -TR- 59 -58 

AFOSR -TR- 59 -60 

AFOSR-TR-59-68 

AFOSR-TR-59-70 

AFOSR -TR- 59-76 

AFOSR-TR-59-78 

AFOSR-TR-59-79 

AFOSR -TR- 59- 80 

AFOSR-TR-59-88 

AFOSR -TR- 59- 89 

AFOSR-TR  59-91 

AFOSR-TR-59-92 

AFOSR-TR-59-93 

AFOSR-TR-59-95 

AFOSR-TR -59-97 

AFOSR-TR-59-101 

AFOSR-TR- 59- 102 

AFOSR-TR -59- 103 

AFOSR-TR-59-104 

AFOSR-TR-59-109 

AFOSR-TR-59-111 

AFOSR-TR-59  114 

AFOSR-TR-59-115 

AFOSR-TR -59- 119 

AFOSR-TR-59-122 

AFOSR-TR-59-122.pt.  1 

AFOSR-TR-59- 123 

AFOSR-TR-59- 125 

AFOSR-TR-59-126 

AF06R-TR-59-127 

AFOSR-TR-59-128 

AFOSR-TR-59- 131 

AFOSR-TR-59-132 

AFOSR-TR -59- 133 

AFOSR-TR-59-134 

AFOSR-TR-59- 137 

AF06R-TR-59-141 

AFOSR-TR-59-142 

AFOSR-TR-59-145 

AFOSR-TR -59- 146 

AFOSR-TR-59-147 

AFOSR-TR-59-154 

AFOSR-TR-59-160 

AFOSR-TR -59 -163 

AFOSR-TR -59- 167 

AFOSR-TR-59-168 

AFOSR-TR -59- 170 

AFOSR-TR-59-172 

AFOSR-TR-59- 174 

AFOSR-TR-59- 181 

AFOSR-TR-59-183 

AFOSR-TR-59-187 

AFOSR-TR-59-191 

AFOSR-TR-59-192 

AFOSR-TR -59- 198 

AFOSR-TR -59 -201 

AFOSR-TR-59-204 
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re  144  280 

PB  143  980 

314 

re  144  076 

279                  PB  144  182 

16 

237 

re  144  281 

280 
269 
298 

m 

261 
311 
253 
315 
326 
2M 
2S3 
267 
256 
243 
311 
261 
292 
27S 
312 
117 
191 
121 
143 
143 
119 
118 
120 
2t« 
293 
313 
319 
258 
242 
271 
321 
236 
239 
278 
266 
238 
263 
263 
263 
427 
252 
342 
242 
282 
236 
327 
242 
305 
262 
249 
366 
297 
256 
294 
291 
290 
290 
253 
273 
2S7 

a«7 

273 
242 
240 
264 
253 
254 
254 
342 
239 
326 
312 
300 
210 
132 
207 
144 
254 
244 
258 
238 
319 
2S3 
270 
275 
276 
252 
275 
195 


Number 


FB  1 

44  282 

FBI 

44  283 

PB  1 

44  286 

PBl 

44  287 

FB  1 

44  288 

FB  1 

44  289 

PB  1 

44  290 

PB  1 

44  291 

PBl 

44  292 

PB  1 

44  293 

PB  1 

44  294 

FB  1 

44  295 

FB  1 

44  296 

FB  1 

44  297 

FB  1 

44  298 

FBI 

44  299 

FB  1 

44  300 

FB  1 

44  301 

PB  1 

44  302 

PB  1 

44  303 

PB  1 

44  304 

PB  1 

44  305 

PB  1 

44  306 

FB  1 

44  307 

FB  1 

44  308 

rei 

44  309 

FBI 

44  310 

FB  1 

44  311 

re  1 

44  312 

re  1 

44  313 

FBI 

44  314 

re  1 

44  315 

re  1 

44  316 

rei 

44  317 

rei 

44  318 

rei 

44  319 

re  1 

44  320 

re  1 

44  321 

re  1 

44  322 

rei 

44  323 

rei 

44  324 

re 

44  325 

re 

44  326 

re 

44  327 

re 

44  328 

re 

44  329 

re 

44  330 

re 

44  331 

re 

44  332 

re 

144  333 

re 

44  334 

re 

44  335 

re 

144  339 

re 

144  340 

re 

144  341 

re 

144  342 

re 

144  343 

re 

144  344 

re 

144  345 

re 

144  346 

re 

144  347 

re 

144  348 

re 

144  349 

re 

144  350 

re 

144  351 

re 

144  352 

re 

144  353 

re 

144  354 

re 

144  355 

re 

144  356 

re 

144  357 

re 

144  358 

re 

144  359 

re 

144  360 

re 

144  361 

re 

144  362 

re 

144  363 

re 

144  364 

re 

144  365 

re 

144  366 

re 

144  367 

re 

144  368 

re 

144  369 

re 

144  370 

re 

144  371 

re 

144  372 

re 

144  373 

re 

144  374 

re 

144  375 

re 

144  376 

re 

144  377 

re 

144  378 

re 

144  379 

re 

144  380 

Page 


Number 


195 

re  144  381 

195 

re  144  382 

151 

re  144  383 

208 

re  144  384 

329 

re  144  385 

259 

re  144  386 

292 

re  144  387 

287 

re  144  388 

290 

re  144  389 

324 

re  144  390 

296 

re  144  391 

298 

re  144  392 

293 

re  144  393 

299 

re  144  394 

271 

re  144  395 

282 

re  144  396 

262 

re  144  397 

267 

re  144  398 

273 

re  144  399 

235 

re  144  400 

299 

re  144  401 

296 

re  144  402 

290 

re  144  403 

296 

re  144  404 

292 

re  144  405 

292 

re  144  406 

273 

re  144  407 

315 

re  144  408 

320 

re  144  409 

296 

re  144  410 

268 

re  144  411 

388 

re  144  412 

263 

re  144  413 

328 

re  144  414 

262 

re  144  415 

267 

re  144  416 

336 

re  144  417 

sa4 

re  144  418 

301 

re  144  419 

296 

re  144  420 

298 

re  144  421 

180 

re  144  422 

183 

re  144  423 

331 

re  144  424 

330 

re  144  425 

283 

re  144  426 

316 

re  144  427 

2n 

re  144  428 

248 

re  144  429 

2S7 

re  144  430 

2M 

re  144  431 

286 

re  144  432 

297 

re  144  433 

2» 

re  144  434 

ais 

re  144  435 

309 

re  144  436 

309 

re  144  437 

m 

re  144  438 

362 

re  144  439 

291 

re  144  440 

317 

re  144  441 

287 

re  144  442 

298 

re  144  443 

SB 

re  144  444 

m 

re  144  445 

277 

re  144  446 

S»2 

re  144  447 

993 

re  144  449 

993 

re  144  450 

277 

re  144  451 

276 

re  144  452 

277 

re  144  453 

277 

re  144  454 

'278 

re  144  455 

277 

re  144  456 

m 

re  144  457 

tn 

re  144  458 

276 

re  144  459 

m 

re  144  460 

m 

re  144  461 

m 

re  144  462 

ass 

re  144  463 

re  144  464 

sn 

re  144  465 

asi 

re  144  466 

SM 

re  144  467 

a» 

re  144  468 

aos 

re  144  469 

an 

re  144  470 

ai6 

re  144  471 

2S7 

re  144  472 

2tt 

re  144  473 

SM 

re  144  474 

»4 

re  144  475 

P»ge 


Number 


299 

re  144  477 

314 

re  144  478 

290 

re  144  479 

217 

re  144  480 

aoi 

re  144  481 

307 

re  144  482 

309 

re  144  483 

Vh 

re  144  484 

249 

re  144  485 

331 

re  144  486 

284 

re  144  487 

302 

re  144  488 

284 

re  144  489 

287 

re  144  490 

284 

re  144  491 

310 

re  144  492 

297 

re  144  493 

313 

re  144  494 

291 

re  144  495 

488 

re  144  496 

408 

re  144  497 

289 

re  144  498 

V9 

re  144  499 

32S 

re  144  500 

403 

re  144  501 

287 

re  144  502 

438 

re  144  503 

431 

re  144  504 

390 

re  144  505 

260 

re  144  507 

281 

re  144  508 

426 

re  144  509 

297 

re  144  512 

316 

re  144  513 

397  . 

re  144  518 

354 

re  144  519 

375 

re  144  520 

426 

re  144  521 

294 

re  144  522 

434 

re  144  523 

388 

re  144  524 

414 

re  144  525 

435 

re  144  528 

358 

re  144  529 

410 

re  144  530 

388 

re  144  531 

435 

re  144  532 

368 

re  144  533 

422 

re  144  534 

354 

re  144  535 

261 

re  144  536 

251 

re  144  537 

408 

re  144  538 

429 

re  144  539 

434 

re  144  540 

435 

re  144  541 

380 

re  144  542 

424 

re  144  543 

435 

re  144  544 

435 

re  144  545 

374 

re  144  546 

378 

re  144  547 

310 

re  144  548 

248 

re  144  549 

313 

re  144  550 

265 

re  144  551 

399 

re  144  552 

432 

re  144  553 

366 

re  144  554 

409 

re  144  V55 

371 

re  144  556 

371 

re  144  557 

371 

re  144  558 

354 

re  144  559 

415 

re  144  560 

413 

re  144  561 

427 

re  144  562 

376 

re  144  563 

258 

re  144  564 

259 

re  144  565 

254 

re  144  566 

254 

re  144  567 

236 

re  144  568 

245 

re  144  569 

291 

re  144  570 

294 

re  144  571 

406 

re  144  572 

325 

re  144  573 

246 

re  144  574 

406 

re  144  575 

289 

re  144  576 

433 

re  144  577 

235 

re  144  578 

311 

re  144  579 

Page 

289 
301 
437 
241 

3r 

430 

301 

271 

407 

298 

432 

434 

406 

433 

433 

422 

377 

406 

405 

434 

292 

264 

250 

398 

374 

426 

379 

353 

256 

414 

409 

364 

492 

374 

382 

431 

501 

426 

418 

424 

540 

412 

437 

421 

372 
367 

402 
554 

424 

356 

355 

355 

356 

456 

397 

413 

389 

372 

504 

379 

405 

405 

358 

379 

407 

414 

405 

412 

399 

478 

408 

430 

437 

401 

401 

419 

417 

363 

417 

425 

376 

421 

430 

566 

4» 

403 

361 

S3D 

402 

421 

419 


Number 

re  144  580 
re  144  581 
re  144  582 
re  144  583 
re  144  585 
re  144  586 
re  144  587 
re  144  588 
re  144  589 
re  144  590 
re  144  591 
re  144  592 
re  144  593 
re  144  594 
re  144  595 
re  144  596 
re  144  597 
re  144  598 
re  144  599 
re  144  600 
re  144  601 
re  144  602 
re  144  603 
re  144  604 
re  144  605 
re  144  606 
re  144  607 
re  144  608 
re  144  609 
re  144  610 
re  144  611 
re  144  612 
re  144  613 
re  144  614 
re  144  615 
re  144  616 
re  144  617 
re  144  618 
re  144  619 
re  144  620 
re  144  621 
re  144  622 
re  144  623 
re  144  624 
re  144  625 
re  144  626 
re  144  627 
re  144  628 
re  144  629 
re  144  630 
re  144  631 
re  144  632 
re  144  635 
re  144  640 
re  144  642 
re  144  643 
re  144  644 
re  144  645 
re  144  646 
re  144  647 
re  144  648 
re  144  649 
re  144  650 
re  144  651 
re  144  652 
re  144  653 
re  144  654 
re  144  655 
re  144  656 
re  144  657 
re  144  658 
re  144  659 
re  144  660 
re  144  661 
re  144  662 
re  144  663 
re  144  664 
re  144  665 
re  144  666 
re  144  667 
re  144  668 
re  144  669 
re  144  670 
re  144  671 
re  144  672 
re  144  673 
re  144  674 
re  144  675 
re  144  676 
re  144  677 
re  144  678 
re  144  679 
re  144  660 
re  144  681 


Page 

414 
479 
379 
393 
412 
399 
428 
404 
S7S 


901 
428 
9P8 
970 
976 
S77 
917 

m 

SSI 
Si6 

s 


SN 
399 
991 

an 

SN 

an 
an 
sn 
an 

SN 

an 
an 
an 
an 
an 
sn 
sn 


sn 
sn 

SN 

aN 

sn 
aN 

«6 

S7S 


an 

416 

«ai 

4U 
9M 

4S7 
974 
9M 
384 

571 
406 
535 

381 
381 

514 
398 

TTJ 
360 
468 
360 
539 
367 
354 
438 
382 
455 
524 
467 
527 
400 
468 
543 
437 


17 


n 

FB 

n 

FB 

n 
n 

n 
n 

PB 

n 
n 


n 
n 

FB 
FB 


FB 
FB 
FB 
FB 
FB 
PB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 

n 

FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
FB 
PB 
FB 
PB 
FB 
FB 
FB 
FB 
PB 
FB 
FB 
PB 
PB 
FB 
FB 
PB 
FB 
PB 
FB 
FB 
FB 
FB 
FB 


limber 


682 
^  M3 
44  6ft4 
44  68S 
44  6S6 
6«7 
MS 
44  689 
44  690 
44  691 
144  692 
44  693 
44  695 
44  69« 
697 
699 
.44  700 
44  701 
44  702 
.44  703 
44  704 
44  705 
44  706 
44  707 
44  708 
44  709 
44  710 
7U 
144  712 
44  713 
44  714 
[44  715 
44  716 
44  717 
44  71S 
44  719 
44  720 
144  721 
44  722 
44  723 
.44  724 
44  725 
44  726 
.44  727 
44  728 
729 
.44  730 
44  731 
44  732 
44  733 
44  734 
44  735 
.44  736 
44  737 
44  738 
.44  739 
44  740 
44  741 
44  742 
44  743 
44  744 
44  745 
44  746 
44  747 
44  748 
44  749 
44  750 
44  752 
44  753 
44  754 
44  755 
44  756 
44  757 
44  758 
44  759 
44  760 
761 
762 
763 
764 
765 
766 
767 
768 
769 
770 
771 
772 
773 
774 
775 
776 

Tn 

778 


44 


44 


44 


P5ie 

360 
515 
360 
425 
360 
360 
359 
368 
479 
480 
368 
369 
412 
515 
460 
404 
404 
404 
367 
531 
390 
376 
499 
499 
390 
555 

m 

468 
481 
357 
361 
379 
414 
359 
397 
389 
411 
380 
425 
550 
381 
526 
403 
422 
364 
398 
374 
388 
433 
465 
566 
549 
432 
513 
395 
413 
362 
365 
526 
391 
391 
466 
369 
506 
375 
379 
457 
497 
407 
413 
429 
565 
474 
469 
426 
398 
519 
537 
404 
557 
406 
406 
566 
365 
483 
307 
407 
407 
562 
557 
3«4 
558 
529 
432 


Number 


PB 

144  779 

FB 

144  780 

PB 

144  781 

PB 

144  782 

FB 

144  783 

FB 

144  784 

PB 

144  785 

PB 

144  786 

FB 

144  787 

FB 

144  788 

PB 

144  789 

FB 

144  790 

FB 

144  791 

FB 

144  792 

FB 

144  793 

FB 

144  794 

PB 

144  795 

FB 

144  796 

PB 

144  797 

FB 

144  798 

FB 

144  799 

PB 

144  800 

PB 

144  801 

PB 

144  802 

PB 

144  803 

PB 

144  804 

PB 

144  805 

PB 

144  806 

PB 

144  807 

PB 

144  808 

PB 

144  809 

FB 

144  810 

PB 

144  811 

FB 

144  812 

PB 

144  813 

PB 

144  814 

PB 

144  815 

PB 

144  816 

PB 

144  817 

PB 

144  818 

PB 

144  819 

PB 

144  820 

PB 

144  821 

PB 

144  822 

PB 

144  823 

PB 

144  824 

FB 

144  825 

PB 

144  826 

FB 

144  831 

PB 

144  832 

PB 

144  833 

PB 

144  834 

PB 

144  835 

PB 

144  836 

FB 

144  837 

PB 

144  858 

PB 

144  839 

PB 

144  840 

PB 

144  841 

PB 

144  842 

PB 

144  843 

PB 

144  844 

PB 

144  845 

PB 

144  846 

PB 

144  847 

FB 

144  848 

PB 

144  849 

FB 

144  850 

PB 

144  851 

PB 

144  852 

PB 

144  853 

PB 

144  854 

PB 

1+4  855 

PB 

L44  856 

PB 

144  857 

PB 

144  858 

FB 

144  859 

PB 

144  860 

PB 

144  861 

PB 

144  862 

PB 

144  863 

FB 

44  864 

PB 

44  865 

FB 

44  866 

PB 

44  867 

PB 

44  868 

PB 

44  869 

PB 

44  870 

PB 

44  871 

PB 

44  872 

PB 

44  873 

FB  1 

44  874 

PB  I 

44  875 

FBI 

44  876 

P.ge 

M 

■nber 

ai9 

FB 

144  877 

SM 

PB 

144  878 

414 

FB 

144  879 

SM 

FB 

144  880 

au 

PB 

144  881 

904 

FB 

144  884 

412 

FB 

144  886 

4S7 

FB 

144  887 

49$ 

FB 

144  888 

98* 

PB 

144  889 

4*9 

FB 

144  890 

9M 

FB 

144  891 

494 

FB 

144  892 

49* 

FB 

144  893 

489 

FB 

144  894 

411 

PB 

144  895 

4S7 

PB 

144  896 

944 

PB 

144  897 

999 

PB 

144  898 

917 

PB 

144  899 

410 

FB 

144  900 

S9S 

PB 

144  901 

SM 

PB 

144  902 

371 

FB 

144  903 

910 

PB 

144  904 

99 

PB 

144  905 

919 

PB 

144  906 

464 

PB 

144  907 

469 

PB 

144  908 

an 

PB 

144  909 

9W 

PB 

144  910 

s» 

FB 

144  911 

910 

PB 

144  912 

909 

PB 

144  913 

409 

FB 

144  914 

an 

FB 

144  915 

373 

PB 

144  916 

973 

PB 

144  917 

407 

PB 

144  918 

402 

PB 

144  919 

410 

PB 

144  930 

495 

PB 

144  921 

905 

FB 

144  922 

3n 

PB 

144  923 

410 

FB 

144  924 

534 

PB 

144  925 

405 

PB 

144  926 

432 

FB 

144  927 

390 

PB 

144  928 

517 

PB 

144  929 

467 

FB 

144  930 

461 

PB 

144  931 

466 

PB 

144  932 

461 

FB 

144  933 

462 

PB 

144  934 

462 

PB 

144  935 

462 

PB 

144  936 

467 

PB 

144  937 

462 

PB 

144  938 

517 

FB 

144  939 

461 

PB 

144  940 

461 

PB 

144  941 

462 

FB 

144  942 

517 

PB 

144  943 

461 

PB 

144  944 

462 

PB 

144  945 

554 

PB 

144  946 

460 

PB 

144  947 

4SS 

FB 

144  948 

565 

FB 

144  949 

473 

PB 

144  9S0 

531 

PB 

144  951 

532 

PB 

144  952 

516 

PB 

144  953 

499 

PB 

144  954 

511 

FB 

144  955 

476 

FB 

144  956 

492 

FB 

144  957 

S05 

PB 

144  958 

SOI 

PB 

144  959 

537 

PB 

144  960 

519 

PB 

144  961 

476 

PB 

144  962 

471 

PB 

144  963 

560 

PB 

144  964 

564 

PB 

144  965 

526 

PB 

144  966 

474 

FB 

144  967 

530 

FB 

144  968 

382 

PB 

L 44  969 

382 

FB 

144  970 

383 

FB 

144  971 

383 

PB 

144  972 

431 

FB 

144  973 

r>fe 


Number 


544 

PB 

144  774 

544 

PB 

144  975 

468 

PB 

144  976 

517 

PB 

144  977 

518 

PB 

144  978 

541 

PB 

144  979 

485 

PB 

144  980 

535 

PB 

144  981 

513 

PB 

144  982 

476 

PB 

144  983 

526 

PB 

144  984 

526 

PB 

144  985 

564 

FB 

144  986 

552 

PB 

144  987 

595 

PB 

144  988 

552 

FB 

144  989 

497 

PB 

144  990 

556 

PB 

144  991 

469 

PB 

144  998 

591 

PB 

144  999 

470 

PB 

145  001 

512 

PB 

145  002 

372 

PB 

145  003 

415 

PB 

145  004 

571 

PB 

145  005 

479 

PB 

145  006 

sao 

PB 

145  007 

520 

PB 

145  008 

560 

PB 

145  009 

568 

FB 

145  010 

559 

PB 

145  011 

473 

PB 

145  012 

470 

FB 

145  013 

476 

FB 

145  014 

380 

PB 

145  015 

500 

PB 

145  016 

473 

PB 

145  017 

503 

FB 

145  018 

549 

PB 

145  019 

421 

PB 

145  020 

559 

PB 

145  021 

472 

PB 

145  022 

550 

PB 

145  023 

545 

PB 

145  024 

514 

FB 

145  025 

452 

PB 

145  026 

482 

PB 

145  027 

567 

FB 

145  028 

525 

FB 

145  029 

547 

PB 

145  030 

400 

PB 

145  031 

562 

PB 

145  032 

533 

PB 

145  033 

509 

PB 

145  034 

496 

PB 

145  035 

529 

PB 

145  036 

552 

PB 

145  037 

494 

PB 

145  038 

532 

PB 

145  039 

528 

PB 

145  040 

533 

PB 

145  041 

535 

PB 

145  042 

506 

FB 

145  043 

496 

FB 

145  044 

475 

FB 

145  045 

540 

PB 

145  046 

532 

PB 

145  047 

484 

FB 

145  048 

453 

PB 

145  049 

573 

PB 

145  050 

539 

PB 

145  051 

495 

PB 

145  051 

542 

PB 

145  052 

463 

FB 

145  053 

382 

PB 

145  054 

500 

PB 

145  055 

543 

PB 

145  056 

497 

PB 

145  057 

4S2 

PB 

145  059 

964 

PB 

145  060 

927 

PB 

145  061 

918 

PB 

145  062 

470 

FB 

145  063 

556 

PB 

145  064 

992 

PB 

145  065 

SCO 

PB 

145  066 

453 

FB 

145  067 

494 

PB 

145  068 

S96 

PB 

45  069 

961 

PB 

145  070 

543 

PB 

145  071 

S67 

PB 

145  072 

419 

PB 

145  073' 

376 

PB 

45  074 

PS|e_ 


Number 


510 

FB  145  075 

511 

FB  145  076 

482 

PB  145  077 

513 

PB  145  078 

512 

FB  145  079 

560 

FB  145  080 

558 

PB  145  081 

569 

FB  145  082 

541 

PB  145  083 

514 

FB  145  084 

479 

PB  145  085 

539 

FB  145  086 

506 

FB  145  087 

567 

PB  145  088 

514 

PB  145  089 

541 

PB  145  090 

523 

PB  145  091 

518 

FB  145  092 

573 

PB  145  093 

573 

FB  145  094 

412 

PB  145  095 

521 

PB  145  096 

493 

PB  145  097 

620 

FB  145  098 

493 

FB  145  099 

521 

PB  145  100 

621 

PB  145  101 

621 

FB  145  102 

493 

FB  145  103 

562 

PB  145  104 

549 

PB  145  105 

553 

PB  145  106 

527 

PB  145  107 

686 

PB  145  108 

399 

PB  145  109 

520 

PB  145  110 

688 

FB  145  HI 

522 

FB  145  112 

560 

FB  145  113 

.536 

FB  145  114 

536 

FB  145  US 

536 

FB  145  116 

415 

PB  145  117 

422 

PB  145  118 

376 

FB  145  119 

423 

FB145  120 

431 

FB  145  121 

403 

FB  145  122 

417 

PB  145  123 

395 

PB  145  124 

373 

FB  145  125 

401 

FB  145  126 

415 

re  145  127 

400 

re  145  128 

416 

re  145  129 

463 

re  145  130 

526 

re  145  131 

370 

re  145  132 

666 

re  145  133 

552 

re  145  134 

551 

re  145  135 

485 

re  145  136 

548 

re  145  137 

597 

re  145  138 

384 

re  145  139 

385 

re  145  140 

385 

re  145  141 

385 

re  145  142 

385 

re  145  143 

386 

re  145  144 

386 

re  145  145 

386 

re  145  146 

386 

re  145  147 

387 

re  145  146 

387 

re  145  149 

387 

re  145  151 

387 

re  145  152 

387 

re  145  153 

377 

re  145  154 

405 

re  145  155 

389 

re  145  156 

437 

re  145  157 

389 

re  145  158 

412 

re  145  159 

539 

re  145  160 

531 

re  145  161 

650 

re  145  162 

626 

re  145  163 

658 

re  145  164 

529 

re  145  165 

570 

re  145  166 

501 

re  145  167 

528 

re  145  168 

463 

re  145  169 

P5ge 


Number 


18 


453 

PB  145  170 

687 

PB145  171 

666 

re  145  172 

654 

n  145  173 

633 

re  145  174 

513 

re  145  175 

514 

re  145  176 

514 

re  145  177 

476 

re  145  178 

355 

re  145  179 

540 

re  145  180 

S07 

re  145  161 

S99 

re  145  162 

455 

re  145  163 

647 

re  145  164 

569 

re  145  165 

455 

re  145  186 

467 

re  145  167 

570 

re  145  188 

S55 

re  145  169 

464 

re  145  190 

4S1 

re  145  191 

532 

re  145  192 

467 

re  145  193 

603 

re  145  194 

498 

re  145  195 

459 

re  145  196 

669 

re  145  197 

466 

re  145  198 

612 

re  145  199 

571 

re  145  200 

649 

re  145  201 

472 

re  145  202 

536 

re  145  203 

SU 

re  145  204 

499 

re  145  205 

92* 

re  145  206 

«77 

re  145  207 

9S4 

re  145  206 

9«9 

re  145  209 

674 

re  145  210 

480 

re  145  211 

696 

re  145  212 

687 

re  145  213 

476 

re  145  214 

911 

re  145  215 

966 

re  145  216 

992 

re  145  217 

619 

re  145  218 

478 

re  145  219 

6*4 

re  145  220 

*<6 

re  145  221 

98* 

re  145  222 

m 

re  145  223 

«** 

re  145  224 

4*9 

re  145  225 

4*4 

re  145  226 

888 

re  145  227 

IM 

re  145  228 

re  145  229 

988 

re  145  230 

117 

re  145  231 

618 

re  145  232 

«N 

re  145  233 

«f 

re  145  234 

W 

re  145  235 

vt 

re  145  236 

sit 

re  145  237 

sn 

re  145  236 

911 

re  145  239 

6M 

re  145  240 

«M 

re  145  245 

88* 

re  145  246 

iM 

re  145  247 

re  145  248 

St8 

re  145  250 

918 

re  145  251 

961 

re  145  252 

688 

re  145  253 

919 

re  145  254 

480 

re  145  255 

498 

re  145  256 

*«9 

re  145  257 

918 

re  145  258 

Wk 

re  145  259 

99 

re  145  2N) 

SM 

re  145  261 

9»» 

re  145  262 

4M 

re  145  263 

6N 

re  145  264 

re  145  265 

4n 

re  145  266 

sa 

re  145  267 

sn 

re  145  268 

r«E 


Number 


810 

re  145  269 

6n 

re  145  270 

8M 

re  145  271 

4*8 

n  145  272 

§n 

re  145  273 

848 

re  145  274 

•it 

re  145  275 

489 

re  145  276 

868 

re  145  277 

«B7 

re  145  279 

988 

re  145  278 

4n 

re  145  280 

471 

re  145  281 

88* 

re  145  282 

98* 

re  145  283 

*11 

re  145  284 

en 

re  145  285 

6*4 

re  145  286 

M4 

re  145  287 

M9 

re  145  288 

991 

re  145  289 

593 

re  145  290 

903 

re  145  291 

510 

re  145  292 

696 

re  145  293 

907 

re  145  294 

308 

re  145  295 

908 

re  145  296 

308 

re  145  297 

308 

re  145  298 

508 

re  145  299 

640 

re  145  300 

637 

re  145  301 

637 

re  145  302 

566 

re  145  303 

497 

re  145  304 

518 

re  145  305 

674 

re  145  306 

459 

re  145  30-; 

481 

re  145  308 

700 

re  145  309 

534 

re  145  310 

519 

re  145  311 

485 

re  145  312 

459 

re  145  313 

687 

re  145  314 

523 

re  145  315 

651 

re  145  316 

603 

re  145  317 

603 

re  145  318 

497 

re  145  319 

611 

re  145  320 

SOS 

re  145  321 

505 

re  145  322 

505 

re  145  323 

506 

re  145  324 

626 

re  145  325 

634 

re  145  326 

634 

re  145  327 

634 

re  145  328 

635 

re  145  329 

571 

re  145  330 

510 

re  145  331 

511 

re  145  332 

511 

re  145  333 

637 

re  145  334 

tZ7 

re  145  335 

640 

re  145  336 

654 

re  145  337 

685 

re  145  338 

605 

re  145  339 

543 

re  145  340 

661 

re  145  341 

618 

re  145  342 

678 

re  145  343 

660 

re  145  344 

701 

re  145  345 

615 

re  145  346 

701 

re  145  347 

657 

re  145  348 

613 

re  145  349 

612 

re  145  351 

628 

re  145  352 

607 

re  145  353 

686 

re  145  354 

497 

re  145  355 

625 

re  145  356 

625 

re  145  357 

625 

re  145  358 

624 

re  145  359 

638 

re  145  360 

681 

re  145  361 

533 

re  145  362 

637 

re  145  363 

P^ge 

663 

499 

566 

676 

542 

614 

624 

623 

649 

694 

533 

475 

648 

684 

639 

641 

662 

695 

626 

694 

692 

697 

680 

616 

675 

662 

664 

542 

659 

659 

692 

696 

509 

621 

622 

530 

669 

465 

677 

662 

660 

658 

530 
656 
611 

564 

695 

678 

530 

530 

678 

660 

698 

551 

666 

690 

664 

690 

693 

611 

689 

668 

669 

547 

522 

453 

501 

494 

622 

622 

623 

509 

534 

627 

465 

484 

551 

498 

551 

469 

469 

639 

617 

567 

666 

070 

652 

674 

674 

674 

670 

623 

491 

(09 


Number 

re  145  364 
re  145  365 
re  145  366 
re  145  367 
re  145  368 
re  145  369 
re  145  370 
re  145  371 
re  145  372 
re  145  373 
re  145  374 
re  145  375 
re  145  376 
re  145  377 
re  145  378 
re  145  379 
re  145  380 
re  145  381 
re  145  382 
re  145  383 
re  145  364 
re  145  385 
re  145  386 
re  145  387 
re  145  368 
re  145  389 
re  145  390 
re  145  391 
re  145  392 
re  145  393 
re  145  394 
re  145  395 
re  145  396 
re  145  398 
re  145  399 
re  145  400 
re  145  401 
re  145  402 
re  145  403 
re  145  404 
re  145  405 
re  145  406 
re  145  407 
re  145  409 
re  145  410 
re  145  411 
re  145  412 
re  145  413 
re  145  414 
re  145  415 
re  145  416 
re  145  417 
re  145  418 
re  145  419 
re  145  420 
re  145  421 
re  145  422 
re  145  423 
re  145  424 
re  145  425 
re  145  427 
re  145  428 
re  145  429 
re  145  430 
re  145  431 
re  145  432 
re  145  433 
re  145  434 
re  145  435 
re  145  436 
re  145  437 
re  145  438 
re  145  439 
re  145  440 
re  145  441 
re  145  442 
re  145  443 
re  145  444 
re  145  445 
re  145  446 
re  145  447 
re  145  448 
re  145  449 
re  145  450 
re  145  451 
re  145  452 
re  145  453 
re  145  454 
re  145  455 
re  145  456 
re  145  457 
re  145  458 
re  145  459 
re  145  460 


P»ge 

473 
«94 
651 
671 
671 
681 


*t4 


€81 


«I7 


«*t 


«tt 

*a 


*49 

645 
COS 
909 
966 

637 
622 
987 
S*t 

S29 
678 
481 
565 

540 
565 
565 
565 
642 
523 
483 
700 
472 
474 
645 
645 
644 
644 
645 


19 


Nomber 

P«F 

Number 

f*P 

Number 

n  145  461 

642 

re  145  561 

612 

re  145  657 

PB  145  462 

642 

re  145  562 

640 

re  145  658 

n  145  463 

645 

re  145  563 

638 

re  145  659 

re  MS  464 

642 

re  145  564 

638 

re  145  660 

re  145  465 

643 

re  145  565 

632 

re  145  661 

re  145  466 

643 

re  145  566 

667 

re  145  662 

re  145  467 

644 

re  145  567 

692 

re  145  663 

re  145  468 

643 

re  145  568 

659 

re  145  664 

re  145  469 

642 

re  145  569 

640 

re  145  665 

re  145  470 

645 

re  145  570 

«78 

re  145  666 

re  145  471 

498 

re  145  571 

6M 

re  145  667 

re  145  472 

498 

re  145  572 

697 

re  145  668 

re  145  473 

498 

re  145  573 

696 

re  145  669 

re  145  474 

554 

re  145  574 

636 

re  145  670 

re  145  475 

635 

re  145  575 

638 

re  145  671 

re  145  476 

677 

re  145  576 

639 

re  145  672 

re  145  477 

647 

re  145  577 

675 

re  145  673 

re  145  478 

622 

re  145  578 

626 

re  145  674 

re  145  479 

665 

re  145  579 

69S 

re  145  675 

re  145  480 

667 

re  145  580 

639 

re  145  676 

re  145  481 

667 

re  145  581 

661 

re  145  677 

re  145  482 

667 

re  145  582 

701 

re  145  678 

re  145  483 

658 

re  145  583 

662 

re  145  679 

re  145  484 

658 

re  145  584 

647 

re  145  680 

re  145  485 

658 

re  145  585 

626 

re  145  681 

re  145  486 

657 

re  145  586 

595 

re  145  682 

re  145  487 

658 

re  145  587 

697 

re  145  683 

re  145  488 

626 

re  145  588 

697 

re  145  684 

re  145  489 

660 

re  145  589 

615 

re  145  685 

re  145  490 

659 

re  145  590 

616 

re  145  686 

re  145  491 

657 

re  145  591 

64« 

re  145  687 

re  145  492 

657 

re  145  592 

699 

re  145  688 

re  145  493 

699 

re  145  593 

«99 

re  145  689 

re  145  494 

641 

re  145  594 

U7 

re  145  690 

re  145  495 

628 

re  145  595 

MO 

re  145  691 

re  145  496 

628 

re  145  596 

656 

re  145  693 

re  145  497 

628 

re  145  597 

656 

re  145  694 

re  145  498 

628 

re  145  598 

656 

re  145  695 

re  145  499 

696 

re  145  599 

663 

re  145  696 

re  us  500 

661 

re  145  600 

697 

re  145  697 

re  145  501 

665 

re  145  601 

906 

re  145  698 

re  145  502 

664 

re  145  602 

907 

re  145  699 

re  145  503 

545 

re  145  603 

907 

re  145  702 

re  145  504 

558 

re  145  604 

629 

re  145  704 

re  145  505 

661 

re  145  605 

626 

re  145  708 

re  145  506 

660 

re  145  606 

626 

re  145  709 

re  145  507 

656 

re  145  607 

907 

re  145  710 

re  145  508 

694 

re  145  608 

613 

re  145  713 

re  145  509 

700 

re  145  609 

613 

re  145  723 

re  145  511 

675 

re  145  610 

MM 

re  145  730 

1  ^^  i^^ 

re  145  514 

II 

re  145  611 

611 

re  145  736 

re  145  612 

610 

re  145  762 

re  145  515 

661 

re  145  613 

610 

re  145  763 

re  145  516 

656 

re  145  614 

9S2 

re  145  764 

re  145  520 

496 

re  145  615 

sa 

re  145  765 

re  145  521 

496 

re  145  616 

9B2 

re  145  768 

re  145  523 

607 

re  145  617 

499 

re  145  778 

re  145  524 

602 

re  145  618 

St2 

re  145  790 

re  145  525 

603 

re  145  619 

fn 

re  145  792 

re  145  526 

678 

re  145  620 

IM 

re  145  798 

re  145  sr 

671 

re  145  621 

609 

re  145  799 

re  145  528 

699 

re  145  622 

654 

re  145  818 

re  145  529 

699 

re  145  623 

«« 

re  145  820 

re  145  530 

672 

re  145  624 

M* 

re  145  845 

re  145  531 

609 

re  145  625 

«0 

re  145  856 

re  145  532 

609 

re  145  626 

Mr 

re  145  915- 

re  145  533 

621 

re  145  627 

«S5 

re  145  915- 

re  145  534 

639 

re  145  628 

646 

re  145  918 

re  145  535 

618 

re  145  629 

MS 

re  145  919 

re  145  536 

681 

re  145  630 

SM 

re  145  920 

re  145  537 

618 

re  145  631 

692 

re  145  921 

re  145  538 

613 

re  145  632 

619 

re  145  922 

re  145  539 

618 

re  145  633 

(04 

re  145  923 

re  145  540 

516 

re  145  634 

079 

re  145  924 

re  145  541 

516 

re  145  635 

995 

re  145  971 

re  145  542 

515 

re  145  636 

619 

re  146  004 

re  145  543 

660 

re  145  637 

•N 

re  146  038 

re  145  544 

691 

re  145  638 

603 

re  146  056 

re  145  545 

666 

re  145  639 

«• 

re  146  076 

re  145  546 

700 

re  145  640 

«n 

re  146  105 

re  145  547 

663 

re  145  641 

iM 

re  146  106 

re  145  548 

635 

re  145  642 

#92 

re  146  107 

re  145  549 

627 

re  145  643 

075 

re  146  125 

re  145  550 

662 

re  145  644 

00 

re  146  128 

re  145  551 

640 

re  145  645 

m 

re  146  130 

re  145  552 

656 

re  145  646 

105 

re  146  138 

re  145  553 

661 

re  145  649 

m 

re  146  139 

re  145  554 

660 

re  145  650 

996 

re  146  140 

re  145  555 

695 

re  145  651 

MS 

re  146  158 

re  145  556 

656 

re  145  652 

l»S 

re  146  196 

re  145  557 

659 

re  145  653 

103 

re  146  197 

re  145  558 

680 

re  145  654 

«« 

re  146  202 

re  145  559 

635 

re  145  655 

m* 

re  146  206 

re  145  560 

696 

re  145  656 

9iO 

re  146  207 
20 

P«ge 

995 
641 
664 
623 

6» 

620 

679 

669 

693 

66« 

606 

604 

681 

683 

610 

663 

607 

607 

608 

675 

608 

595 

684 

679 

687 

675 

672 

654 

650 

608 

605 

680 

676 

682 

525 

666 

680 

695 

628 

692 

665 

700 

689 

691 

663 

654 

659 

657 

543 

651 

641 

648 

649 

649 

611 

679 

681 

656 

674 

684 

616 

679 

608 

655 

668 

698 

698 

623 

621 

662 

646 

618 

690 

637 

647 

641 

614 

699 

641 

667 

668 

668 

673 

677 

665 

602 

602 

602 

653 

596 

649 

603 

699 

650 


Number 

re  146  208 
re  146  232 
re  146  234 
re  146  263 
re  151  073 
re  151  075 
re  151  076 
re  151  077 
re  151  078 
re  151  079 
re  151  081 
re  151  083 
re  151  158 
re  151  159 
re  151  172 
re  151  175 
re  151  177 
re  151  345 
re  151  368 
re  151  377 
re  151  382 
re  151  383 
re  151  384 
re  151  385 
re  151  387 
re  151  386 
re  151  388 
re  151  392 
re  151  393 
re  151  394 
re  151  395 
re  151  396 
re  151  397 
re  151  398 
re  151  399-1 
re  151  399-2 
re  151  400 
re  151  403 
re  151  567 
re  151  737 
re  151  763 
re  151  797 
re  151  801 
re  151  805 
re  151  808 
re  151  819 
re  151  837 
re  151  852 
re  151  875 
re  151  912 
re  151  915 
re  151  920 
re  151  922 
re  151  923 
re  151  924 
re  151  925 
re  151  933 
re  151  936 
re  151  937 
re  151  955 
re  151  956 
re  151  966 
re  151  967 
re  151  969 
re  151  979 
re  151  994 
re  151  996 
re  151  997 
re  151  998 
re  151  999 
re  161  017 
re  161  019 
re  161  020 
re  161  021 
re  161  022 
re  161  024 
re  161  026 
re  161  033 
re  161  040 
re  161  042 
re  161  044 
re  161  045 
re  161  046 
re  161  047 
re  161  052 
re  161  054 
re  161  055 
re  161  056 
re  161  057 
re  161  058 
re  161  059 
re  161  060 
re  161  061 
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1-5  569 
1^5  500 
ll9  089 
i:8  560 
1^8  311 

143  092 

U4  508 
1(1  065 
H3  268 
lO  305 
1U283 
10  876 
H3  577 
H3  613 

144  128 
213 
010 

144  509 
i;B  424 

144  624 
i707 
I  520 
I  887 

145  353 
145  118 


Subject 

Mathematical  computers  (con. 
--Applicationa  (con.) 


■  -Circuiia 


-Control  systems 
-Design 


-Development 


-Equipnient 


-Errors 
-Maintenance 


-Scheduling 


-Theory 


Mathematical  logic 


--Applications 
-Theory 
Mathematical  prediction 

--Applicauais 


Mathematical  research 
Mathematics 
Matrix  alfebra 


--Applications 

--Errors 
--Theory 

Matrix  isolation  studies 

Mavars 

Maximization 

Maxwell's  equations 

Meaning 

Measure  theory 

Measurement 

--Instrumentation 

--Theory 
Meat 

--Analysis 

--Dehydration 


--Effects  at  radiation 

--Preservation 

--Storage 


r*r 

FB  Number 

Subject 

Page 

PBNionber 

Mechanical  impedance 

.5.18 

161  022 

661 

145  246 

Mechanics  (Personnel) 

666 

145  545 

-Test  methods 

237 

144  377 

681 

145  536 

Medea 

236 

144  221 

183 

143  634 

Medical  reaearch 

466 

161  133 

266 

143  826 

--Bibliography 

451 

138  345 

379 

144  715 

595 

145  635 

409 

144  451 

--Instrumenucion 

360 

144  612 

535 

144  941 

--Sweden 

23 

143  071 

145  166 

-USSR 

127 

143  551 

662 

145  285 
145  583 

Meinel  bands 
Membranes 

595 

145  657 

293 

143  961 

--Deformation 

290 

144  292 

294 

144  467 

-Permeability 

488 

161  391 

360 

144  682 

490 

161  389 

409 

144  590 

-Porosity 

124 

143  534 

144  591 

■Vibration 

290 

144  292 

534 

144  653 

Memory 

662 

145  550 

-Analysis 

357 

137  944 

145  920 

-  Test  methods 

498 

144  793 

75 

143  648 
143  648S 

Meromorphic  functiois 
Meson  capture 

407 

144  772 

76 

143  778 
143  779 

--Artalysis 
Mesons 

675 

145  643 

155 

138  682 

-Decay 

84 

143  639 

162 

138  560 

86 

143  346 

183 

144  069 

423 

137  844 

184 

137  656 

138  491 

218 

144  031 

675 

145  511 

409 

144  624 

-  -Nuclear  reactions 

309 

144  343 

536 

145  020 

550 

137  535 

145  021 

552 

145  040 

145  022 

675 

145  577 

72 

143  786 

-Production 

550 

137  535 

75 

128  524 

551 

144  899 

76 

143  341 

676 

145  689 

185 

151  999 

-  -Scattering 

197 

143  640 

376 

144  973 

675 

145  662 

409 

143  026 

692 

145  642 

536 

145  020 

Metabolism 

145  021 

-Effects  of  radiation 

361 

144  714 

145  022 

604 

161  501 

660 

145  595 

Metabolism  inhibitors 

161  525 

-Biochemical  effects 

602 

145  524 

666 

145  354 

Meul  azides 

15 

161  065 

--Bibliography 

245 

144  106 

294 

144  419 

Meul  bromides 

408 

144  556 

-Heat  of  formation 

132 

143  115 

509 

145  436 

Meul  chlorides 

5,\5 

144  660 

-Heat  of  formation 

132 

143  115 

536 

145  108 

Meul  coatings 

74 

143  791 

-Stresses 

320 

143  771 

293 

144  296 

Meul  films 

656 

145  597 

-Optical  properties 

319 

144  057 

266 

143  826 

--Oxidation 

91 

138  822 

528 

145  073 

-Preparation 

90 

138  702 

287 

144  406 

--X-ray  analysis 

320 

143  951 

294 

144  146 

Meul  fluorides 

8 

143  689 

-Density 

609 

145  363 

m 

mi§3 

Meul  hydrides 

656 

145  598 

-Decompoaition 

361 

144  572 

289 

144  028 

Meul  ions 

572 

161  138 

--Chemical  reactions 

250 

144  499 

72 

139  156 

--Hydrolysis 

610 

145  613 

74 

128  628 
143  561 

--Microvolumetric  analysis 
Meul  oxides 

468 

144  879 

288 

144  194 

--Catalytic  properties 

30 

128  262 

290 

143  840 

Metal  plates 

144  340 

--Deformation 

76 

130  015 

191 

137  834 

288 

144  084 

292 

144  497 

--Machining 

303 

161  161 

533 

138  127 

--SouiKJ  transmission 

425 

161  329 

684 

145  187 

--Stresses 

538 

161  087 

700 

145  453 

161  oe>s-i 

532 

138  467 

618 

161488 

183 

143  160 

671 

145  367 

408 

138  577 

--Tensile  properties 

307 

161  156 

605 

138  170 

--Welding 

648 

137  556 

149 

143  352 

Meul  powders 

532 

144  938 

--Bonding 

195 

144  281 

558 

137  566 

144  282 

9 

143  696 

144  283 

661 

145  505 

--Combustion 

570 

145  093 

--Oxidatiai 

417 

144  562 

164 

143  184 

--Properties 

417 

145  029 

292 

144  290 

Meul  screws 

--Effectiveness 

652 

145  356 

63 

143  666 

Meul  seals 

648 

145  762 

-Denasifi  cation 

637 

145  438 

649 

145  763 

Meullic  crysuls 

145  764 

--Deformation 

208 

144  287 

171 

138  804 

562 

144  931 

279 

144  058 

- -Stresses 

562 

144  931 

279 

144  058 

•-Ultrasonic  analysia 

548 

137  957 

46 


Subject 

Meullic  crysuls  (con.) 

-  Ultrasonic  properties 
.  x-ray  analysis 

Metalorganic  compounds 
-Oiemical  properties 

-  Stability 

-  -Synthesis 


MeuU 

Atoinic  structure 
-Bonding 

-  Casting 

-  Catalytic  propertiea 
-Coatings 


Combustion 

-Conductivity 
•Corrosion 


Creep 


-Crystallization 
-Deformation 

Diffusion 

-Effects  of  rsdistion 
-Elasticity 

-Electron  transitions 
-Exchange  reactions 
Fatigue 


Fracture 
•Friction 
-Internal  friction 
-Machining 

-Oxidation 
niysical  propertiea 
-Porosity 
-Preparation 
-Processing 


-Properties 
Purification 

-Specific    heat 

-Spectrograftiic  analysis 
-Surface  properties 

-Temperature  factors 
-Tensile  properties 


-Test  methods 
-Testing  equipment 


--Thermal  properties 
--Ultrasonic  analysis 
Meteor  burst 


Meteorological  balloons 

-Applicationa 

--Tracking 
Meteorological  charu 

--Applications 

--Northern  hemisphere 


>.ge 

P6  Number 

Subject 

Page 

PB  Number 

Subject 

Page    PB  Number 

Meteorological  charu  (con. ) 

Michigan  (con.) 

614 

145  374 

320 

144  140 

--Northern  hemisphere 

367 

137  989 

669 

145  375 

211 

143  919 

544 

144  796 

Microanalysis 

Meteorological  dau 

--Instrurrenution 

27 

139  161 

526 

144  891 

--Analysis 

32 

138  882 

Microelectronics 

46 

143  566 

246 

144  141 

34 

143  509 

Micrometeorology 

612 

138  183 

470 

131  176 

611 

145  765 

-  -  Instrumenut  ion 

478 

145  124 

470 

131  176 

-Applications 

33 

143  464 

612 

146  232 

526 

144  891 

-Coding 

612 

145  256 

Microorganisms 

604 

161  496 

--Collecting  methods 

478 

145  124 

--Effects  of  radiation 

171 

138  804 

605 

161  508 

-Mathematical  analysis 

661 

139  305 

245 

143  835 

-Northern  hemisphere 

544 

144  796 

--Electrical  properties 

20 

143  535 

308 

137  906 

-  Processing 

366 

144  602 

--Hiysiology 

256 

144  197 

61 

143  623 

--Recording  devices 

33 

130  430 

481 

138  280 

483 

138  215 

479 

144  984 

--Viability 

20 

143  .535 

282 

144  055 

612 

145  561 

Microphones 

666 

145  077 

146  232 

--Circuits 

159 

138  552 

29 

143  291 

--Sutistical  analysis 

139 

143  519 

--Teat  methods 

382 

144  518 

67 

138  624 

482 

151  399-1 

Microphonism 

46 

127  980 

283 

161  166 

616 

151  399-2 

Microradiography 

560 

144  965 

491 

145  362 

-Switzerland 

366 

137  823 

Microwave  amplifiers 

652 

138  167 

-  Tables 

256 

144  164 

--Design 

158 

151  996 

609 

145  531 

Meteorological  elements 

272 

144  061 

161  460 

-Measurement 

366 

144  240 

633 

138  136 

425 

144  565 

Meteorological  instruments 

477 

161  429 

--Development 

49 

139  226 

82 

138  630 

--Development 

367 

137  759 

50 

139  094 

306 

144  127 

-Performsnce 

138 

144  114 

139  096 

308 

144  122 

Meteorological  radar 

139  097 

549 

145  011 

--Applications 

137 

143  401 

139  098 

83 

138  947 

611 

145  765 

139  099 

186 

161  258 

-Development 

31 

143  543 

139  100 

306 

161  302 

253 

144  255 

139  105 

sen 

138  457 

367 

144  670 

162 

138  588 

138  460 

612 

145  561 

163 

137  923 

138  461 

-  -Efffectlveness 

368 

138  225 

264 

144  498 

548 

137  450 

Meteorological  radar  (Airborne) 

268 

143  973 

673 

151  078 

--Applications 

478 

137  693 

496 

144  934 

321 

144  220 

Meteorological  radio 

144  943 

195 

143  621 

--Development 

252 

144  279 

510 

145  232 

548 

138  107 

Meteorology 

511 

145  233 

246 

161  295 

-Anurctic  regions 

253 

144  166 

145  234 

688 

145  393 

--Greenland 

33 

143  464 

635 

137  990 

311 

144  199 

-North  America 

138 

143  592 

145  548 

308 

144  006 

--Sutistical  analysia 

617 

145  352 

--Equipment 

162 

143  327 

548 

137  957 

-Tropical  regions 

253 

144  191 

--Interference 

509 

145  132 

308 

137  906 

Meteors 

--Materials 

319 

144  216 

82 

143  453 

-  -Atmosphere  entry 

115 

143  922 

323 

144  188 

77 

143  877 

235 

144  042 

--Mathematical  analysis 

272 

138  141 

194 

161  145 

--Erosion 

235 

144  042 

--Operstion 

269 

144  077 

195 

143  621 

--Meaaurement 

616 

161  520 

272 

144  061 

549 

161  412 

-Reflective  effecu 

217 

143  844 

--Test  methotb 

509 

145  132 

548 

138  107 

638 

145  563 

--Theory 

152 

143  038 

187 

161  116 

696 

145,300 

633 

138  136 

308 

144  008 

--Vaporization 

235 

143  976 

Microwsve  communication 

174 

161  267 

--Velocity 

115 

143  922 

systems 

670 

145  377 

235 

143  976 

--Development 

95 

138  652 

420 

144  557 

Methanes 

Microwave  equipment 

156 

129  483 

58 

161  093 

-  Crystal  structure 

129 

143  454 

504 

137  862 

420 

144  557 

-  Determinstion 

142 

143  359 

636 

145  574 

361 

144  572 

Methanol 

--Analysis 

88 

143  131 

145 

161  271 

-niotochemical  reactions 

475 

138  149 

--Development 

54 

139  065 

161  272 

Methyl  amines 

55 

139  124 

161  273 

-Spectra 

682 

145  308 

156 

138  832 

146 

161  274 

Methyl  chlorides 

208 

138  839 

41 

143  261 

-Spectrographic  analysis 

560 

144  867 

268 

143  977 

495 

161  415 

Methyl  cyanides 

273 

143  735 

547 

161  365 

-  Spectrs 

682 

145  308 

--Materials 

376 

144  566 

688 

161  461 

Methyl  formate 

-Miliury  requirements 

505 

144  861 

-  -Microwave  spectra 

249 

143  935 

--Physical  factors 

639 

161  493 

1% 

374 

5o4 

138  591 

142  947 

145  332 

61  182 

Methyl  iodides 

--Vibration 

46 

127  980 

-Spectrographic  analysis 
Mice 

560 

144  867 

Microwave  optics 

46 
56 

138  564 
143  496 

m 

44  282 

-rtiysiology 
Michigan 

24 
17 

139  143 
143  442 

557 

161  450 
161  451 

144  283 

18 

143  441 

--Applications 

95 

143  525 

673 

151  078 

143  444 

--Theory 

42 

142  996 

83 

138  947 

121 

143  414 

206 

143  790 

VW 

138  457 

143  415 

376 

137  891 

138  460 

143  443 

684 

145  282 

138  461 

143  445 

Microwave  oscillators 

548 

137  450 

142 

143  447 

--Design 

158 

151  996 

673 

151  078 

164 

143  626 

162 

138  586 

693 

1'61  478 

207 

138  802 

164 

143  626 

549 

161  436 

211 

143  181 

633 

145  402 

162 

143  398 

218 

143  545 

145  403 

638 

145  563 

426 

144  502 

145  404 

145  564 

460 

144  697 

634 

145  405 

696 

145  300 

464 

465 

145  095 
144  733 

Microwave  probes 

163 

137  923 

256 

144  323 

511 

145  120 

-Design 

158 

142  451 

477 

161  429 

532 

138  467 

Microwave  spectra 

536 

145  108 

-Analysis 

205 

138  446 

Vlft 

161  346 

566 

144  569 

Microwave  spectrometers 

33 

143  591 

144  734 

--Applications 
-- Development 

427 
376 

138  449 
136  S71 

I 


Subject 

P"r 

Microwave  apectroscopjr 

504 

SS9 

t» 

Microwave  tii>ea 

-Theory 

mi 

Microwavea 

MO 

-  -AlMorpcion 

SM 

-Angle  ot  arrival 

au 

-Detection 

m 

--Diffracuoo 

« 

-Hazarda 

m 

--Intensity 

u 

--Measurement 

629 

--Physiological  eOects 

361 

--ProfMgatkMi 

95 

aoo 

S71 

mr 

--Scattering 

4* 

« 

217 

M6 

--Transmission 

904 

Mie  theory 

424 

Migraine 

--Pathology 

23 

Military  chemicals 

--Hazards 

126 

--Toxic  effects 

24 

Military  e<)uipfnent 

--Direction 

390 

--Standards 

117 

Miliury  operations 

--Asia 

241 

--Climatic  factors 

479 

--Meteorological  factors 

366 

Military  personnel 

-Attitudes 

11 

--Classification 

12 

--Climatic  factors 

241 

--Clothing 

200 

286 

--Effectivetiess 

244 

354 

--Performance 

10 

200 

--Psychological  factors 

11 

--Selection 

453 

--Teat  methods 

12 

453 

--Training 

236 

455 

Military  procuremeni 

395 

Military  psychology 

238 

Miliury  piihlications 

--Bibliography 

451 

595 

--Standards 

573 

Military  research 

329 

466 

468 

4B3 

IWS 

572 

698 

--Bibliography 

457 

--Theory 

218 

Military  supplies 

--Storage 

170 

30f7 

Military  training 

-Analysis 

236 

--Effectiveness 

454 

Milk 

--Acceptability 

62 

--Effects  of  radiation 

62 

171 

--Preservation 

62 

n 


Number 


Milk  (Dehydrated) 

--Accepubility  171 

Milling  machines  (Engineering) 

--Control  systems  304 

Minerals 

--Reflective  effects  89 

- -Spectra  89 

Minuture  electronic  equipment 

-  -Design  377 

Minicard  ig3 

700 
Minitrack  168 

Mirrors 

--Reflective  effects  500 


137  862 

138  327 
145  574 

145  266 
143  556 
143  880 
.37  808 
38  655 
.42  998 

44  603 
38  621 

45  604 

44  603 
38  655 
38  074 

45  231 
45  290 
38  564 
38  652 
38  595 

145  499 

44  544 

144  438 

143  756 

I  43  303 

1  43  783 

161  103 
161  132 


144  176 

♦5  139 

144  602 


U 


138  649 
113  540 
IM  176 
1 13  719 
l|l3  888 
033 
lp7  993 
113  532 
1  13  538 
e  649 
15  075 
1  13  540 
MS  110 
1  18  229 
1  15  134 
1  18  575 
1  14  225 


118  345 

I  5  635 
14998 
1'4  999 
1'  3  833 
11 1  133 

II  1  134 
1(  1  137 
1(1  135 

III  136 
Kl  138 
1^5  915-1 
H  5  915-2 
1(1  291 
1^3  438 

H3  280 
14  4  386 

13  3  229 
UI791 

HJ781 
H3  781 

14  5  776 
14}  781 

14  J  776 

161  175 

121  131 
12|  131 

14*710 
14!  936 
14  •  546 
1311  538 


979 


Subject 

Par 

PB  Number 

Subject 

Par 

PBNumtier 

Missile  antennas 

S04 

144  544 

Missiles  (con.) 

--Equipment 

391 

144  618 

--Launching 

MS 

145  407 

Missile  arming  units 

--Materials 

St 

161  093 
143  879 
143  901 
161  093-2 
151076 
151077 
161  192 

-Design 
-Safety  devices 

646 

167 

145  126 
144  111 

274 

Missile  bnmiters 

-  Materiala 
Missile  launchers 

-  -  Rei-formance 

192 
275 

144  056 
144  117 

276 
416 
413 

617 

Missile  noees 

642 

161  093-3 
144  3S( 

--Aerodynamic  character- 

Model  test  results 

277 

la  tica 

644 

145  414 

642 

145  42t 

145  416 

64S 

145  460 

-Heat  transfer 

644 

145  432 

-  -Moments 

409 

144  590 

--Materiala 

61 

143  623 

-  -Motion 

640 

145  562 
145  430 

--Pressure  distribution 

645 

145  431 

643 

-Thermal  properties 

643 

145  466 

644 

145  422 

Missile  personnel 

-  -Pressure  distribution 

276 

144  3S7 

-  -Bibliography 

116 

143  615 

277 

144  356 

-Selection 

27 

143  565 

--Propulsion 

392 

144  614 

Misaile  trajectories 

393 

144  628 

-Reflective  effects 

267 

144  319 

394 

144  630 

-Sttbility 

278 

144  351 

--Analysis 

278 

144  351 

144  362 

144  362 

299 

144  297 

--Determination 

275 

144  280 

394 

144  619 

513 

161  409 

642 

145  410 

645 

145  429 

145  421 

-Mathematical  analysis 

279 

144  075 

643 

145  418 

392 

144  621 

145  419 

--Photographic  analysis 

164 

138  615 

145  420 

390 

144  803 

644 

145  411 

-Recording  devices 

641 

145  736 

645 

145  457 

Missiles 

--Supersonic  characier- 

-  -Aerodynamic  character- 

isbcs 

277 

144  359 

istics 

267 

144  367 

642 

145  427 

276 

144  357 
144  364 

643 

145  409 
145  417 

277 

144  352 

645 

145  412 

144  356 

-Test  facilities 

58 

138  629 

144  359 

61 

143  305 

144  365 

188 

143  183 

144  366 

641 

145  736 

278 

144  363 

--Test  methods 

643 

145  466 

391 

144  609 

-Testing  equipment 

514 

144  988 

392 

144  353 

--Tracking 

389 

145  061 

393 

144  354 

640 

145  551 

144  355 

-Yaw 

277 

144  358 

513 

145  080 

573 

144  888 

-  -Applications 

477 

145  181 

Mites 

-Control  surfaces 

391 

144  631 

--Africa 

239 

138  203 

392 

144  612 

-Ecology 

239 

138  203 

144  613 

-Egypt 

239 

138  203 

393 

144  610 

Mixed  flow  compressors 

394 

144  611 
144  632 

--Performance 
Mixtures 

539 

144  669 

395 

144  608 

-  -Mathematical  analysis 

295 

137  695 

-  -Control  systems 

164 

143  593 

-Preparation 

279 

144  076 

278 

144  202 

Mobile  hoists 

389 

144  719 

-Handbooks 

S21 

145  002 

391 

144  617 

Mobile  power  plants 

144  620 

--Fuel  consumption 

57 

161  058 

392 

144  623 

--Maintenance 

57 

161  055 

394 

144  616 

161  057 

484 

144  947 

-  -Operation 

57 

161  056 

643 

145  415 

Model  basins 

644 

145  413 
145  424 

-Design 
Modulation 

191 

143  473 

145  425 

-Analysis 

141 

143  687 

145  458 

Molding  materials 

145  459 

-  -Coatings 

282 

144  055 

645 

145  434 

Molecular  association 

206 

143  169 

145  456 

317 

144  347 

646 

145  126 

--Analysla 

690 

145  186 

-Design 

642 

145  461 

-Energy 

188 

143  588 

643 

145  465 

540 

144  945 

-  -Detection 

165 

138  565 

541 

138  057 

428 

161  342 

-  -Mathematical  anal  ysis 

190 

143  516 

--Development 

514 

145  082 

Molecular  beams 

-Drsg 

58 

138  616 

--Applications 

135 

143  685 

276 

144  364 

--Focusing 

510 

145  232 

277 

144  365 

511 

145  234 

144  366 
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144  596 

428 

144  594 

457 

144  795 

512 

144  978 

560 

144  979 

58 

143  020 

262 

144  318 

297 

143  991 

368 

143  235 

374 

144  441 

388 

144  421 

481 

144  794 

622 

145  478 

640 

145  551 

145  562 

641 

145  736 

143  136 


145  141 
145  142 
145  143 

143  290 

145  136 


Source 


Pate     PB  Nui  nber 


Air  Research  and  Developrient 

Command.   Wasliiagton,  D.C. 
Air    Weather  Service, 

Wastiingtoci,   D.C. 
Aircraft  Lab.,   Wright  Air 

Development  Center.   Wright - 

Patteraoo  AFB,  Ohio 
Aireaearch  Mfg.  Co. , 

Phoeoix.  Ariz. 
Airtroo.   Inc..   Unden,  N.  J. 
Alabama  U. .  University 

Alaska  U. .  College 
Albany  Medical  Coll.,   N.  Y. 
Alco  Producta.   Inc., 
Schenecudy.  N.  Y. 


Allan  Memorial  Inst,  of 
Paychiairy  (Canada) 

Allied  Research  Associates, 
lite. ,   Boston,  Mass. 


Alloyd  Research  Corp. , 

Watertown,  Mass. 
American  Brake  Shoe  Co. , 

Ue^  York 
American  Car  and  Foundry  Co. . 

New  York 
American  Electro  Meul  DIv., 

Pirth  Sterling,  Inc 

Yonkers.   N.  Y. 
American  Electronic  Labs. . 

Philadelphia,   Pa. 
Anterican  Geographical  Society, 

New  York 
American  Inst,  for  Research. 

Pittsburgh,   Pa. 
American  Machine  and  Foundry 

Co.  ,   Boston,  Mass. 
American  Machine  and  Foundry 

Co.,  Chicago,   111. 
American  Meat  Inst.  Foundation 

Chicago,   III 
American  Poush  and  Chemical 

Corp .  .  Henderson ,  Nev  . 


American  Radio  Relay  League. 

West  Hartford,  Conn. 
Amherst  Coll..  Mass. 

Andersen  Labs.,   Inc., 
West  Hartford,  Conn. 


88 
136 

371 

539 
494 

170 
606 
517 
359 

198 

422 

600 

31 

32 
275 
611 
612 

174 

257 

65 


Anderson  Fliysical  Lab. , 

Champaign.   III. 
Antenna  Lab. ,  Calif,  lost. 

Tech. ,   Pasadena 


Antenna  Lab.,  Ohio  State  U., 
Research  Foundation, 
Columbus 


Antenna  Systems  Lab, ,  U.  of 
New  Hampshire,   Durham 

Antioch  Coll.,   Yellow  Springs. 
Ohio 


Applied  Mathematics  and 
Sucistics  Lab. ,  Sunford  U. 
Calif. 


428 

203 
389 
678 

680 


43 

203 
494 

641 

9 

247 


356 

453 
456 
596 
600 


9 

71 


72 


143 


149  289 


144 

144 

137 
143 
145 
144 
144 

136 
143 
145 

161 

143 
143 
143 
144 


802 

669 
649 
782 
639 
846 
668 

175 
330 
324 

S28 

200 
)43 
!01 

;17 


145  '65 


145 


•56 


138   194 


161 
139 


143  113 
137  118 
143(78 
143(15 

144  (20 


144  235 
143  4  76 
143  4i4 

144417 
137  918 

145  4  19 

161  3  16 

143  1)8 
137  9)3 
145  3  6 
145  3  9 
145  310 


138  913 
143  313 

137  5i7 

145  21  4 

138  9:  2 
138  018 
138  019 
138  0<0 
138  0<  1 
161  3:5 
161  419 
161  4^6 
161  4(3 
161  5i8 


143  01 g 
143  24  8 
143  4Ti 
143  479 
143  482 
139  Kb 


131 


64 


Source 

Applied  Mathematics  and 
Sutistics  Lab. ,    Sunford 
U.,  Calif,   (con.) 


Applied  Ptiysics  Lab. .  Johns 
Hopkins  IJ.,  Silver  Springs, 
Md. 


Applied  Psychological  Services 
Wayne.   Pa. 


Applied  Science  Labs. .  Inc. 

State  College,   Pa. 
Arctic  Aeromedical  Lab. , 

Udd  AFB,  AUska 


Arctic,  Desert.   Tropic  In- 
formation Onter.  Air  U.  , 
Maxwell  AFB,  Ala. 


A.  R.  F.  Products,   Inc., 
River  Forest,   III. 


Arinc  Research  Corp. , 

Washington,  D.  C 
Arizona  State  Coll . ,  Flagstaff 

Arizona  State  Coll. ,  Tempe 


Arizona  U.  Coll.  of  Agricul- 
ture, Tucson. 
Arkansas  U.,   FayettevUle 


Armco  Steel  Corp. , 
Middletown,  Ohio 


Page 

n  Number 

Source 
Armed  Services  Electro- 

80 

143  336 

Standards  Agency,  Fort 
Monmouth,  N.  J. 

117 

137  998 
143  701 

181 
190 

143  524 
143  408 

Armour  Research  Foundation. 
(3iicago,   111. 

287 

144  291 
144  333 
144  348 
144  406 

328 

144  317 

356 

137  997 

404 

144  763 

405 

144  813 

408 

144  556 

457 

144  957 

528 

144  939 

145  073 

617 

145  396 

656 

145  507 

656 

145  516 
145  552 
145  596 
145  597 
145  598 
145  790 

700 

145  210 

Army  Air  Defense  Human  Re- 

29 

143  542 

search  Unit,   Fort  Bliss.   Tex 

389 

144  719 

Army  Armor  Human  Research 

397 

144  718 

Unit,   Fort  Knox,   Ky. 

512 
540 

145  144 
145  446 

Army  Chemical  Corps,  Fort 
Detrick,  Md. 

555 

145  094 

564 

145  314 

651 

677 

8 

145  730 
145  307 

Army  Chemical  Cxjrps  Engi- 
neering Command.  Army 
Chemical  Center,   Md. 

117 

143  388 

356 

144  790 

454 

144  791 

Army  Chemical  Warfare  Labe. 

486 

161  382 

Army  Chemical  Center,  Md. 

13 

143  530 

18 

143  529 

117 

143  345 

460 

144  850 

461 

144  834 
144  836 
144  843 
144  844 
144  847 

462 

144  837 
144  838 
144  839 
144  841 
144  845 
144  848 

466 

144  835 

467 

144  833 
144  840 

517 

144  832 
144  842 
144  846 

554 

144  849 

601 

145  372 

649 

146  197 

122 

143  817 
143  818 
143  819 
143  820 

494 

145  336 

622 

145  337 
145  338 

623 

145  339 

623 
353 

482 

145  918 

144  583 

144  584 

143  696 

10 

143  391 

360 

143  349 

362 

137  724 

561 

137  723 

607 

137  722 

Pfcge     re  Number 


43 


143  865 


148 
330 

457 

43 
66 
82 

lis 

174 
185 
193 
207 

208 
213 
300 
319 
324 
495 

522 
543 
647 
674 
686 
693 

326 

455 

18 
603 


41 
65 

228 
287 

20 
21 

23 
24 


41 
124 

126 


126 
128 
143 
164 
169 
200 
239 
243 

244 

257 
259 
306 
311 
359 
360 


362 
451 
468 


512 
515 
595 
601 
603 
604 
619 

652 
675 
676 


143  816 
161  306 
151  567 

143  562 
138  317 
143  647 
143  937 
143  712 
151  075 
143  624 
131  593 
143  463 
161  130 

143  523 
138  456 

144  136 

144  274 
138  452 
161  415 
161  417 
161  423 

145  245 
145  971 
145  655 
161  459 
137  512 

144  234 

145  134 

161  063 
145  218 
145  219 


143  261 

143  288 

144  138 
144  394 

143  722 
143  717 
143  732 
130  726 
139  143 
143  527 
143  716 
139  140 
143  534 
143  695 
139  142 
143  503 

143  539 

144  037 
144  207 

143  536 

144  208 
143  694 
143  718 
138  274 
138  259 

143  913 

144  036 
144  033 
144  169 
144  107 
144  035 
144  1Z7 

143  739 
138  343 

144  666 
144  668 
144  684 
144  740 
138  345 
144  667 
144  679 

144  711 

145  137 
138  342 

144  683 

145  635 

145  140 

146  202 
145  633 
145  632 
145  636 
161  463 
145  634 
145  272 


Source 

Page 

FB  Number 

Army  Engineer  tesearch  and 
Development  Labs.,  Fort 
Belvoir,    Va. 

34 

38 

127  704 
143  265 

43 

143  266 

139 

143  269 

218 

143  438 

245 

144  106 

282 

144  151 

286 

144  044 

374 

144  730 

620 

145  661 
145  662 

623 

145  276 
145  361 

649 

145  277 

Army  Engineer  Waterways  Ex- 
periment Station,   Vicksburg, 
Va. 

Army  Medical  Research  and 
Nutrition  Lab. ,   Denver,  Colo. 


Army  Medical  Research  Lab. . 
Fort    Knox,  Ky. 


614 


Army  Ordnance  Human  Engineer 
neering  Lab. ,   Aberdeen 
Proving  Ground,  Md. 


Army  Prosthetics  Research  Lab, 
Washington,  D.C. 

Army  Research  Office, 
Washington,  D.  C. 


Army  Rocket  and  Guided  Missile 
Agency,  Redstone  Arsenal, 
Ala. 


Army  Signal  Missile  Support 
Agency,  White  Sands  Missile 
Range,  N.  Mex. 


Army  Signal  Radio  Propagation 
Agency,   Fort  Moiunouth,  N.J. 


Army  Signal  Research  and 
Development  Lab. ,  Fort 
Monmouth,  N.  J. 


146  038 


21 

138  599 

24 

139  174 

517 

138  597 

21 

143  264 

86 

138  677 

236 

144  221 

239 

144  222 

240 

138  333 

241 

144  032 

242 

138  341 

245 

138  332 

361 

144  714 

457 

144  786 

463 

144  953 

465 

138  334 

10 

143  532 

116 

143  130 

118 

143  531 

275 

144  078 

357 

144  713 

389 

144  542 

495 

144  951 

403 

144  726 

526 

144  725 

466 

161  133 

468 

161  134 

483 

161  137 

555 

161  135 

161  136 

572 

161  138 

698 

145  915-1 

145  915-2 

275 

144  125 

288 

144  194 

297 

144  413 

512 

145  618 

641 

145  494 

664 

145  502 

43 

143  416 

143  417 

275 

144  280 

32 

143  137 

43 

143  147 

44 

143  148 

136 

143  139 

148 

143  141 

149 

143  138 

143  140 

143  142 

44 

138  636 

139  077 

142  673 

58 

139  076 

149 

142  809 

143  352 

262 

138  095 

370 

144  649 

496 

145  138 

496 

145  520 

145  521 

623 

145  660 

161  469 

Source 

Army  Signal  Research  and 
Development  Lab. ,  Fort 
Monmouth.  N.  J,  (con.) 


Page     FB  Number 


624 


684 


Army  Snow,   Ice,  and  Perma- 
frost Research  EstabLshment 
Wilmette,   HI.  139 

253 
480 
Army  Transportation  Research 
and  Engineering  Command, 
Fort  Eustis,  Va. 


172 
257 


Army  White  Sands  Signal 
Agency,  White  Sands  Missile 
Range,  N.  Mex. 

Arnold  Engineering  Develop- 
ment Center,  Tullohoma. 
Tenn. 


58 


ARO,   Inc., 


Assistant  Secretary  of  Defense, 
Research  and  Development, 
Washington,  D.  C. 

Associated  Engineers,   Inc. , 
Springfield,  Mass. 


44 


Astronautics  Inst. ,  Westing- 
house  Electric  Corp. , 
Baltimore,  Md. 

Ateliers  de  Construction 
Electriques  de  Charleroi 
(Belgium). 

Atlantic  Research  Corp. , 
Alexandria,  Va. 


164 


45 

177 
248 
«S4 


Atomics  International, 

Canoga  Park,  C^alif. 
Audiology  Lab. ,  Northwestern 

U. ,  Evanston,  111. 
Automation  Instruments,   Inc., 

Boulder,  Colo. 
Avco  Corp. ,   Wilmington, 

Mass. 

Avco-Everett  Research  Lab. 
Mass. 


425 

21 

652 

424 

37 

212 

362 
412 
432 
S12 
650 
691 
699 


Aviation  Medical  Acceleration 
Lab.,  Naval  Air  Develop- 
ment Center,  Jchnsville,  Pa. 


Aviation  Psychology  Lab.,  U. 
of  Illinois,  Urbana 


14 

2S 

W 

122 

129 
129 
144 
»9 
4t9 

467 
601 

677 

454 


145  275 
161  458 
145  659 


143  363 

144  195 

145  116 


161  114 
144  128 


138  629 


39 

143  275 

77 

143  274 

IN 

143  276 

213 

143  920 

297 

144  339 

sn 

144  415 

412 

144  585 

664 

145  295 

665 

140  371 

699 

146  056 

Tullohoma. 

Tenn.     39 

143  275 

77 

143  274 

213 

143  920 

397 

144  415 

412 

144  585 

664 

145  295 

665 

145  371 

699 

146  056 

161  107 


282 

144  055 

514 

144  924 

670 

145  377 

143  593 


142  952 

143  323 

144  332 

145  238 

145  684 

137  811 

143  378 
161  530 

144  438 
143  206 

143  155 

143  521 

144  345 
144  785 
144  736 

138  439 
137  579 
137  763 

146  206 


143  250 
143  738 
143  426 
139  147 
143  432 
143  825 
143  431 
143  430 

143  723 

144  717 

145  036 
145  164 

144  676 

145  133 
145  128 

138  224 


Source 

Avion  Div.,  ACF  Industries, 
Inc. ,  Alexandria,  Va. 


Badger,  W.  L. ,  Associates, 
Inc.,  Ann  Arbor,  Mich. 

Badger  Mfg,  Co. , 
Cambridge,  Mass. 

Baird- Atomic,   Inc., 

Cambridge,  Mass. 
Ballistic  Research  Labs., 

Aberdeen  Proving  Ground, 


Page      PB  Number 


45 
293 
406 

260 
466 

486 


699 


Behavior  Research  Lab., 
Washington,  U  .,  St.   Louis. 
Mo. 

Bell  Aircraft  d^rp. , 
Buffalo,  N.Y. 


237 


Bell  Helicopter  Ckjrp. , 
Fort  Worth,  Tex. 

Bell  Telephone  Labs. , 
New  York 


Inc. 


143  497 
138  092 
138  424 

161  290 
161  399 

161  387 
161  390 

145  529 


Md. 

56 

138  616 

64 

143  263 

75 

128  524 

93 

161  102 

94 

143  329 

96 

138  880 

164 

143  260 

165 

143  146 

275 

144  034 

288 

144  084 

293 

144  085 

316 

144  079 

324 

144  063 

389 

144  805 

144  809 

145  061 
145  063 

390 

144  803 
144  808 

398 

144  729 

405 

145  060 

434 

138  676 

437 

145  062 

512 

144  901 

534 

144  653 

536 

161  446 

553 

161  444 

161  445 

161  447 

614 

145  274 

641 

145  658 

146  004 
146  076 

686 

145  014 

700 

145  699 

Bartol  Research  Foundation, 

Franklin  Inst. ,  Swarthmore 

Pa. 

ISO 

143  683 

496 

138  434 

624 

145  369 

Battel le  Memorial  Inst.  , 

Columbus,  Ohio 

64 

138  609 

80 

143  650 

91 

143  943 

94 

143  27/ 

131 

143  365 

150 

142  934 

306 

161  302 

375 

137  806 
144  748 

396 

161  323 

399 

145  015 

401 

145  032 

416 

144  650 

486 

161  377 
161  400 

487 

161  392 

496 

137  810 

547 

145  332 

607 

161  496 

624 

137  516 
137  550 

693 

161  478 

Barnes  Engineering  Co. , 

Stamford,  Conn. 

131 

143  340 

Bausch  and  Lomb  Optical  Co. 

Rochester,  N.  Y. 

'  429 

144  645 

144  182 


188 
280 

143  588 
143  902 
143  915 

144 

138  543 

75 

143  648 
143  648S 

Source 

Bell  Telephone  Labe. 
Wbippany.   N.  J. 


P«ge      PB  N  imber 


Ik. 


Bendix  Avution  Corp. . 
Southfield.  Mich. 

Berkeley  Div. .  Beckman 
Instrumenca,  Inc. , 
Richmond,  Calif. 


Bethtny  Coll.,  W.  Va. 
Biological  Research  Laba., 

Boston  U..  Mass. 
Blrkbeck  Coll..  Gt.  Brit. 
Birmingham  U.  (Gt.  Brli.) 


Bjorkaien  Research  Labs. , 
Inc..   Madison.   Wis. 

Bliley  Electric  Co. .  Erie,   Pa. 


Block  Associates.   Inc. , 
Cambridge.  Mass. 

Blue  Hilt  Meteorological  Ob- 
servatory, Milton,  Mass. 


Bockamollan.   Brosarps  Station 

(Sweden) 
Boeing  Airplane  Co. , 

Seattle.   Wash. 


Bolt.  Beranek.  and  Newman, 
Inc.,  Cambridge,  Mass. 


Boston  Coll. 
Mass. 


Chestnut  Hill, 


Boston  U.,  Mass. 

British  Columbia  U.  (Canada) 

British  Cocton  Industry  Resesr 

Association 
Brooke  Army  Medical  Center 

Fort  Sam  Houston,   Tex. 
Brown  U. ,   Providence,   R.  I. 


ISO 
262 


375 


417 
«44 

tta 


lis 

463 
MA 

192 
262 
669 

70 
487 
150 


691 
137 
140 
282 

M 

483 
625 

313 
327 
410 
536 

236 
694 

311 

72 

605 


ch 


Brown  U.  Div.  at  Applied 
Mathematics,   Providence,  R, 


Brown  U.  Div.  ct  Engineering, 
Providence,  R.  I. 


21 

91 

204 

686 

I.    72 
76 

185 


206 
320 
325 
410 


429 
523 
537 
662 
694 

147 
185 
213 
286 
294 


BuckoellU. .   Lewisburg.  Pa. 
Budd  Co. ,   Philadelphia,  Pa. 
Buffalo,  U  . ,  N.  Y  . 


327 
410 
433 

537 
562 
663 

694 
354 
651 
463 


141348 
141  300 
141  934 
141943 


16 


141  260 

141  264 

141  261 

14!  262 


u; 
u; 

14^ 

14! 

14' 

1 

141 

161 
161 
142 
143 
143 
137 

161 

143 
143 
143 

161 

143 

138 
161 


144 
143 
144 
161 

144 
138 
137 
139 

145 

143 
143 
143 

145 

143 
139 


143  168 
143  111 
143    >12 

143  '85 

144  187 

143  71 

144  04 
137' 130 
138    38 

144  1  23 
138  178 

145  :  16 

144  163 

145  176 
145  165 

138  ;87 
143(27 
143^12 
137  U7 
137  ^31 

143  U2 

144  146 
144(11 
138S59 
137  S  31 
137  !I8 
137  916 

145  3)1 
145  3  >2 
145  218 
161  3J9 
145  3  i6 
144  8)7 


Source 


Page      re  Number 


Source 


Page      PBNianlier 


351 


263 

927 

789 
348 
959 
238 
664 

095 
398 
034 
347 
351 
422 

522 

364 
659 
693 

297 

692 
215 
484 


US 
979 
S19 
425 

464 
♦19 
S28 
156 

240 

Ei05 
■)32 
174 

i.24 

'86 
158 


Bureau  of  Aeronautica,  Dep(. 
of  the  Navy.   Washington, 
D.  C. 

Bureau  of  Applied  Social  Re- 
search, Columbia  U. , 
New  York 

Bureau  of  Labs..   Florida 
State  Board  of  Health, 
Jacksonville 

Bureau  of  Mines.  Bartlesville, 

Ok  la. 
Bureau  of  Ordnance,   Dept.  of 

the  Navy.   Washington,   D.  C. 

Bureau  of  Reclamation, 

Washington,  D.  C. 
Bureau  of  Ships, 

Washington,  D.  C. 
Bureau  of  Yards  and  Docks, 

Washington,  D.C. 


69 
237 

466 

467 

471 

319 

665 

4B7 

82 

34 

36 

45 
57 


62 
147 
ISO 
151 

169 
256 
260 
374 
388 

396 
492 
493 
493 

515 
516 

521 

620 

621 


Bureau  Technique  Zborowski, 
Brunoy  (France) 

Burke  Research  Co., 

Warren,  Mich. 
California  Agricultural  Experi 

ment  Station,   Davis 
California  Inst,  of  Tech. , 

Pasadena 


California  Research  Corp. 
La  Habra 


California  U.,  Berteley 


188 
257 

68 

15 

15 

45 

194 

415 

68 


7: 

170 
181 


248 
254 

288 
405 


406 
412 
432 
471 
528 

546 


143  089 


144  179 


145  103 
145  098 

137  848 

136  474 
145  398 

161  378 

138  630 

161  060 
161  061 
161  059 
161  055 
161  056 
161  057 
161  058 
161  054 
161  254 
161  253 
161  252 
161  256 
161  255 
144  110 
144  109 
144  513 
161  358 
161  359 
161  357 

144  512 

145  003 
145  005 
145  009 
145  542 
145  540 
145  541 
145  002 
145  006 
139  134 
145  004 
139  136 
139  137 
145  007 
145  008 

143  446 

144  249 

138  62B 
138  628 

138  650 

142  987 

143  619 
138  276 

143  267 
143  267S1 
143  267S2 
143  409 
143  777 
142  818 

142  861 

143  670 

144  016 
144  017 

137  549 

138  226 
144  257 

137  562 

138  138 
144  315 
144  369 
144  546 
144  547 
144  552 
144  494 
144  553 
137  909 
144  866 
137  580 
137  913 
161  422 


California  U. ,  Berkeley  (con. )      551 


S5S 

60S 
656 

6S7 
Ml 
694 

California  U. ,  Berkeley. 

Medical  Center.  San  Francisco  24 
California  U. ,   Los  Angeles  18 

27 
•0 

$7 


120 
tSl 

175 
197 

m 

aoa 

an 

Uk 

275 
27ft 

S13 
320 

«3 

5tt 
626 

657 


California  U.,  School  of 
Medicine,   Los  Angeles 


Cambridge  U.  (Gt.  Brit. ) 
Carnegie  Inst,  of  Mathematics, 

Pittsburgh,   Pa. 
Carnegie  Inst,  of  Tech.. 

Pittsburgh,   Pa. 


Carnegie  Inst,  of  Tech. 
Graduate  School  of  Industrial 
Administration,   Pittsburgh,  Pa. 

Carrier  Corp. ,  Syracuse,  N.  Y. 

Carter  Observatory 

(New  Zealand) 
Case  Inst,  of  Tech., 

Cleveland,  Ohio. 


25 
120 
124 
675 

95 

72 
87 
181 
189 
204 
208 
314 
390 
528 
556 
657 
668 


Catholic  U.  of  America, 
Washington,   D.  C. 

Center  for  Documentation  and 
Communication  Research, 
Western  Reserve  U. ,  Cleve- 
land, Ohio 

Central  Inst,  for  Industrial 
Research  (Norway) 

Ontral  Intelligence  Agency, 
Washington,   D.  C. 

Central  Tuberculosis  Lab., 
Southwest  Florida  Tuberculo- 
sis Hospiul,  Tampa 


174 
438 
487 
488 

353 

151 
279 
306 
314 
330 
375 
412 
544 
548 
626 

672 


426 


574 

129 
471 

140 


22 


144  899 

145  041 
145  322 

144  780 
138  170 
138  166 

145  556 
145  254 
145  544 
145  637 

143  875 
130  572 

142  948 

143  214 
143  218 
143  049 
143  215 
143  216 
143  217 

143  700 

144  286 
138  840 
143  485 
143  104 
143  243 

143  213 
138  839 

144  168 
144  277 
144  014 
144  278 
144  139 

143  834 

144  140 
144  769 

144  931 

145  488 
145  118 

143  381 
143  845 
143  538 
145  682 

130  623 

138  632 
143  773 
161  108 
143  658 
143  839 
138  559 

143  980 

144  831 
137  775 

144  897 

145  492 
145  323 


143  569 
138  505 
161  397 
161  403 

138  236 

143  661 

144  041 
161  304 
144  010 
144  328 
144  582 
138  998 

144  878 

137  957 

145  287 
145  578 
161  531 
161  532 

138  340 


144  655 

143  454 

145  171 

161  275 
143  748 


Source 


Page     re  Number 


Centre  de  Riysique,   Electronl- 
que  el  CorpuBCulaire (France)   626 


Centre  di  Studio  per  la  Ftsica 
delle  Microonde  (Italy) 


Centro  Radioelecttrico 

Sperimentale  "G.  Maroni  ", 

Rome  (Italy) 
CCS  Labs. .  Stamford,  Conn. 
Chance  Vought  Aircraft,   Inc. , 

DbIUs,  Tex. 
Chatham  Electronics, 

Livingston.  N.  f. 

Chemical  Lab..  U. of  Kansas, 

Lawrence 
Chesapeake  Bay  Inst. .  Johns 

Hopkins  U. .  Annapolis.  Md. 
Chicago  Midway  Labs..  U.  of 

Chicago,   111. 


Chicago  U..  111. 


Cincinnati  U. ,  Ohio 
City  Coll.  of  the  City  of 

New  York 
Clapp.  William  F. ,   Labs., 

Inc. .  Duxbury,  Mass. 
CUrk,  David,  Co,   Inc., 

Worcester,  Mass. 

Clevite  Research  Center, 
Cleveland,  Ohio 

Climax  Molybdenum  Co.  of 
Michigan,  Detroit 


Cloud  Physics  Lab. ,  U.  of 

Chicago.   111. 
Coastal  Studies  Inst. .   Louisiana 

State  U. .  Baton  Rouge 
Coating  and  Chemical  Lab. , 

Aberdeen  Proving  Ground,  Md. 


Cobb  Chemical  Lab.,   U.  of 

Virginia,  Charlottesville 
Colgate  U. ,  Hamilton,   N.  Y. 
College  of  Forestry, 

Syracuse,  N.  Y. 
Collins  Radio  Co. ,  Cedar 

Rapids.   Iowa 
Colorado  Sute  U. ,   Fort 

Collins 

Colorado  U. ,  Boulder 


Colorado  U.  Engineering  Ex- 
periment Sution,  Boulder 

Colorado  U.  School  of  Medicine, 

Denver 
Columbia  U. ,  New  York 


115 
206 
325 
570 
684 


151 
160 

303 

497 
626 

469 

481 

45 
144 
562 
124 
137 
248 
253 
405 

463 
472 

529 

657 


522 

457 

176 

117 
312 

400 

497 

399 

547 

477 

140 

66 
59 
129 
177 
178 
472 
548 
670 
672 

607 
88 

70 

262 


145  068 
145  585 
145  605 
145  606 

143  922 
143  790 
143  976 
137  911 
145  282 


143  642 

143  954 

138  472 

145  220 
145  226 

145  173 

144  712 

138  623 
161  090 

137  689 
143  419 

143  027 

144  444 
144  191 

138  576 
144  495 

137  896 

144  921 

145  454 

144  935 

145  070 
145  179 
145  486 
145  491 
145  512 
145  713 
161  435 

138  286 

151  998 

161  132 
161  033 

138  222 
145  205 

144  447 
161  413 

137  910 

143  423 

151  172 
143  564 
143  575 
161  096 

143  328 

145  107 
145  043 
145  360 
145  663 

145  174 

138  621 

151  177 

144  378 


70 


206 

143  448 

319 

144  057 

10 

143  462 

529 

144  777 

145  442 

376 

138  571 

497 

144  896 

603 

145  525 

35 

143  654 

72 

143  466 

143  480 

82 

130  241 

Source  1 

Columbia  U.     New  York(con.) 


Columbia  U.  Bureau  of  Applied 
Social  Research,  N.  Y. 

Columbia  U.  School  of  Elec- 
trical Engineering,   New  York 

Columbia  U.  School  of  Engi- 
neering.  New  York 


Commonwealth  Engineering  Co. 

of  Ohio,  Dayton 
Compagnie  Generale  de 

Telegraphic  sans  Fil 

(France) 


Computation  Lab. .   Harvard 
U.,  Cambridge,  Mass. 


Computer  Control  Co. ,  Inc. , 

Wellesley,  Mass. 
Connecticut  Coll. ,  New 

London 


Connecticut  U. ,  Storrs 
Consolidated  Electrodynamics 

Corp. ,   Pasadena,  Calif. 
Container  Labs..   Inc., 

Washington,  D.  C. 

Convair,  Fort   Worth,  Tex. 


Cornell  Aeronautical  Lab. 
Inc.,  Buffalo.  N.Y. 


Cornell  U.,   Ithaca,  N.Y. 


'ajP 

re  Number 

Source 

Page 

re  Number 

219 

144  147 

Cornell  U.,   Ithaca,  N.Y.  (con.)472 

137  843 

242 

144  258 

529 

137  678 

325 

138  328 

684 

145  798 

405 

144  825 

686 

137  712 

529 

144  804 

695 

137  537 

537 

137  548 

Cornell  U.  Graduate  School  of 

d4o 

138  107 

AercMiautical  Engineering, 

559 

144  910 

Ithaca,  N.Y. 

413 

138  687 

607 

145  523 

415 

144  457 
144  456 

331 

144  390 

566 
665 

144  767 

145  479 

45 

143  175 

Cornell  U.  School  of  Electrical 

Engineering,   Ithaca,  N.Y. 

5 

143  350 

293 

143  961 

95 

138  652 

399 

144  554 

216 

138  547 

434 

144  420 

256 

144  174 

497 

144  752 

327 

144  175 

498 

145  100 

498 

145  471 

529 

144  810 

145  472 

661 

_     145  553 

145  473 

695 

145  315 

627 

145  549 

145  555 

Corning  Glass  Works,  N.Y. 
Courtney  and  Co. , 

376 

145  025 

300 

151  923 

Philadelphia,   Pa. 

144 
263 
354 

143  930 

144  316 
137  993 

376 

144  459 

Crest  Research  Labs.,  Inc., 

144  597 

Santa  Fe  Springs,  Calif, 

419 

144  576 

686 

145  039 

Crucible  Steel  Co.  of  America, 

Syracuse,  N.Y. 

302 

144  134 

376 

144  973 

417 

161  337  O 

409 

143  026 

144  590 

Cruft  Lab. .  Harvard  U. , 

420 

161  338 

144  591 

Cambridge,  Mass. 

90 
152 

138  613 
143  038 

535 

137  513 

203 
376 

143  397 
137  891 

10 

138  603 

382 

144  518 

243 

144  181 

429 

138  777 

457 

138  257 

695 

145  579 

457 

138  336 

Cryogenic  Engineering  Lab. , 
National  Bureau  of  Standards, 

96 

161  073 

Boulder,  Colo. 

58 
213 

161  093 

151  837 

83 

143  295 

276 

161  093-2 

151 

138  558 

642 

161  093-3 

85 

143  872 

Curtiss- Wright  Corp., 

144 

144  269 

Caldwell,  N.J. 

192 

161  144 

199 

142  900 

194 

161  145 

498 

145  346 

Curttss-Wnght  Corp. ,  Santa 

551 

145  345 
145  347 

Barbara,  Calif. 
Cyclotron  l,ab. ,  U.  of  Illinois, 

40 

161  079 

554 

145  474 
145  6.30 

Urbana 
Oalino  Victor  Co. .  San  Carlos 

552 

144  895 

Calif. 

152 

161  126 

15 
39 


40 


77 
151 
297 
412 
413 
424 
540 


544 

568 

665 
72 
91 
120 
192 
206 
209 

248 
285 
313 
316 
317 

320 
403 
432 


71 


161  065 

138  670 
143  765 
143  766 
143  767 
143  573 
143  762 
143  763 

143  764 
161  072 
161  264 

144  241 
144  525 
144  652 
144  523 
144  524 

144  945 

145  065 

137  940 

144  909 
161  418 

145  698 

139  024 

138  822 
128  818 
138  511 
143  470 
138  503 

143  000 
137  433 
161  293 

144  215 
143  952 

143  997 

144  013 

143  951 

144  405 
137  936 


Daniel  Guggenheim  Airship 
Inst.,   U.  of  Akron,     Ohio 

Danielson  Mfg.  Co.  ,Co., 
Conn. 

Dartmouth  Coll. ,  Hanover, 
N.  H. 

David  Sarnoff  Research  Center, 
Princeton,  N.J. 


David  Taylor  Model  Basin, 
Washington,  D.  C. 


Davidson  Lab. ,  Stevens  Inst,  of 

Tech.,  Hoboken,  N.J. 
Dayton   U. ,  Ohio 

Defense  Atomic  Support  Agency 
Washington,  D.  C. 


612 

176 

480 

46 
183 
627 


80 
144 
189 
191 


258 
331 
396 
409 
413 
516 
669 

516 
239 
359 

199 
374 
537 


Defense  Metals  Information 
Center.   Battelle  Memorial 
Information  Center,  Columbus. 
Ohio 


83 


146  232 

143  333 

144  799 

143  325 
143  634 

145  236 
145  342 

138  641 
143  574 
138  994T 
138  642 
138  643 

143  563 

144  206 
144  217 
144  372 
144  644 
138  431 
144  541 

144  856 

145  102 

144  647 
161  298 
161  333 

144  lOS 

144  501 

145  400 


151  073 


I 


Source 

Defense  MeuU  Informacioa 
Center.  Battel le  Memorial 
Uut. ,  ColunntMifl.  Ohio(con.) 


Pige      PB  Ni  mber 


Defense  Research  Lab. , 
Texas,  Auscin 


U.trf 


258 

281 

an 

302 
309 


SM 


309 


309 


3C7 
371 

399 
417 
4U 


419 


420 

483 
546 

617 
652 
653 
669 
671 
672 
673 


59 


165 


deFlorez  Co., 
Cliffs,  N.  ]. 


Inc. ,  Englewood 


Delaware  U..  Newark 
Department  of  the  Army, 
Waahington.  D.  C. 


Detroit  Arsenal, 

Mich. 


Center  Lane, 


Detroit  U. ,  Mich. 
Deutsche  Forschungsanstalt 

fllr  Luftfahrt  (Germany) 
Deutsche  Forschungsanstalt 

fUr  Segeiriug  (Germany) 
Deutscber  Wetterdienat, 

Aachen  (West  Germany) 

Deutscher  Wetterdienat. 
Frankfurt  (West  Germany) 

Diamond  Ordnance  Fuze  Labs.^ 
Waahington,  D.  C. 


258 
371 


29 

396 

400 

65 
174 
238 
398 
400 
562 

665 

366 

37 
366 

477 
612 

46 


145 
152 


16 

16 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

161 

151 

161 

161 

161 

161 

161 

161 

161 

161 

151 

151 

161 

161 

161 

161 

161 

161 

151 


151  )f78 

151  183 

143  '25 

143  '27 

143  28 

143  29 

143:  24 


143 


143:  30 

143  :  31 

144)72 

144  '52 
144  '53 
144  '54 

142  <56 

161  '57 
144  ^ 

139 

143  i28 

143  U2 

144  7  60 
144  « 78 

144  773 

145  5  31 

144  210 

143  6)2 
137  8!3 

137  610 
137  5!2 

127  910 
139  1  15 
143  5)6 
161  1  9 

161  21 « 


167 

176 

178 

166 

162 

168 

155 

161 

163 

173 

174 

154 

160 

171 

175 

179 

182 

152 

153 

159 

169 

172 

157 

158 

164 

170 

156 

177 

183 

188 

189 

076 

165 

180 

181 

184 

186 

190 

185 

187 

377 

379 

191 

192 

193 

194 

197 

195 

181 


26 


Source 

Diamond  Ordnance  Fuze  Labs. 
Washington,  D.  C.  (con.) 


Pate     re  Number 


Source 


Page   P8  Number 


209 
213 
246 
263 


276 
353 
376 

377 

390 


398 
416 
425 
426 
429 
469 
499 


555 

562 

566 

674 

Digital  Computer  Lab. .  Mass. 

Inst,  of  Tech..  Cambridge         183 


Albuquerque, 


Dikewood  Corp. 

N.Mex  . 
Director  of  Defense  Research 

and  Engineering .   Washington 

D.  C. 
Directorate  of  Labs. ,  Wright 

Air  Development  Center, 

Wright  Patterson  AFB,  Ohio 
Documentatioq   Inc. , 

Washington,  D.  C. 

Dodge,  Baroett  F.  and 

Eshaya,  Allen  M. 
Douglas  Aircraft  Co. ,   Inc 

El  Segundo,  Calif. 

Douglas  Aircraft  Co  . .   Inc 
Long  Beach.  Calif. 


DuPont  de  Nemours,  E.  I 
Co.,   Inc..   Wilmington. 


Dublin  Inst,  for  Advanced 

Studies,  Erie 
Dugway  Proving  Grotaid,  Utah 
Duke  U.,   Durham.  N.  C. 


Duke  U.  Medical  Center. 

Durham,  N.  C. 
Duke  U.  School  of  Medicine 

Durham,  N.  C. 

Durham  Lab. ,  Yale  U. 
New  Haven,  Conn. 

Dunlap  and  Associates,   Inc., 

Staniford,  Conn. 
Durham  U.  (Gt.  Brit.) 
Dynamic  Analysis  and  Control 

Lab.,  Mass.  Inst,  of  Tech. , 

Cambridge 
Dynamic  Properties  Lab. , 

Calif.  Inst,  of  Tech. . 

Paaadena 
Eagle-Picher  Research  Labs., 

Joplin,  Mo. 
Eagle-Pitcher  Research  Labe., 

Miami,  Okla. 

Eastman  Kodak  Co. , 
Rochester,  N.  Y. 


152 


513 


573 


138  894 
161  118 

143  948 

144  170 
144  226 
144  227 
144  228 
144  388 
161  320 
144  566 
144  705 
144  665 
144  710 
144  409 
144  704 
144  708 
144  664 
144  635 
144  565 
144  759 
144  755 
144  758 
144  706 
144  707 

144  857 

145  270 
145  617 

144  709 

145  010 
145  271 
145  359 

144  069 
144  326 

143  507 


390        161  103 


161  409 


574 

137  728 

700 

145  509 

488 

161  395 

81 

139  068 

518 

145  206 

152 

143  334 

258 

161  294 

522 

161  309 

,  and 

Del.      417 

144  564 

607 

137  533 

595 

145  678 

Jtah      692 

145  697 

289 

144  374 

472 

137  803 

530 

138  174 

S68 

138  176 

677 

145  476 

694 

145  508 

22 

161  074 

i, 

18 

143  745 

125 

143  505 

152 

161  142 

153 

161  086 

457 

144  750 

37 

130  761 

145  169 


420 

137  812 

264 

138  421 

310 
362 

137  661 
161  353 

153 
183 
500 

143  896 
142  936 

144  915 

Ecole  Nationale  Superieure  de 
Chemie  de  Strasbourg  (  France 
(France)  202 

Edgerton,  Germeshausen  and 
Grier,   Inc.,  Boston,  Mass. 

Edinburgh  U.  (Gi.  Bril.) 


EdoCorp. ,  College  Point.  N. 
Educational  Research  Corp. . 
Cambridge,  Mass. 

Educational  Testing  Service, 
Princeton,  N.  J. 


Edward  Washken  Labe.. 
Cambridge,   Mass, 


627 
130 
242 
.  235 

236 
597 

10 

458 

S62 
563 


Electric  Boat  Div.,  General 

Dynamics  Corp. ,  Groton, 

Conn.  454 

Electrical  Engineering  Research 

Lab.,    LI.  of  Illinois,   Urbana       46 

153 
192 
209 
315 
360 
377 

518 
563 
687 

680 

Electrical  Engineering  Research 
Lab.,  U.  of  Texas,  Austin         213 

252 
264 
328 

482 
500 

556 
560 
595 
695 


Electro-Mechanics  Co., 

Austin,   Tex. 
Electrochemical  Research 

Lab..  Western  Reserve  U. , 

Cleveland,  Ohio 

Electron  Tube  and  Micorwave 
Lab.,  Calif.,   Inst,  of  Tech. , 
Pasadena 

Electron  Tube  Research  Lab., 
U.  of  Minnesota,  Minneapolis 

Electronic  Communications, 
Inc.,  Timoniuin,  Md. 

Electronic  Defense  L.ab. , 
Sylvania  Electric  Products, 
Inc. ,  Mountain  View,  Calif. 


Electronic  Tech.  Lab.,  Wright 
Air  Development  Center. 
Wright-Patterson   AFB,  Ohio 

Electronics  Research  Labe., 

Columbia  U. ,  New  York 
Electronics  Research  Lab., 

Northeastern  U. ,  Boston, 

Mass. 
Electronics  Research  Lab. , 

Sunford  U.,  Calif. 


Electronic  Research  Lab.,  U. 
of  California,  Berkeley 


678 


29 
46 


628 


154 


201 


143  451 

145  406 

143  898 

144  252 
144  303 

143  821 
161  512 

138  339 
143  696 
138  338 

138  065 
138  066 
138  067 
138  066 
138  069 
138  070 
138  071 


145  165 

143  515 

144  002 
143  114 

143  673 

144  311 
144  682 
138  574 
144  814 

144  961 
138  059 

137  696 

145  558 

138  960 
144  279 

137  808 
144  074 
144  370 

138  249 
138  074 
138  133 
144  966 
138  256 

144  894 

145  286 
145  695 

145  570 


138  779 
143  567 


145  257 


Source 

Pap 

PB  Number 

Electronics  Research  l^b. ,  U. 

ofCaUfornia,  Berkeley 

501 

137  786 

138  060 
144  520 
144  593 

144  862 

145  072 

628 

145  495 
145  496 
145  497 
145  498 
145  696 
145  500 

680 

145  694 

696 

145  499 

Electronics  Systems  Lab. , 

Mass.  Inst,  (rf  Tech., 

Cambridge 

629 

161  020 
161  021 

677 

161  468 

Emerson  and  Cuming,  Inc., 

'                Canton,  Mass. 

687 

137  979 

Emory  U.,  AtUnu,  Ga. 

21 

143  264 

559 

138  327 

Engineering  Materials  Research 

Lab.,  Brown  U.,  Providence. 

R.  I. 

192 

143  069 

420 

137  865 

Equipment  Lab. .   Wright  Air 

Development  Center,   Wright- 

Patterson  AFB.  Ohio 

484 

145  344 

Erie  Resistor  Corp. ,  State 

College,  Pa. 

264 

144  254 

Experimental  Towing  Tank, 

Stevens  Inst,  of  Tech.. 

Hoboken,  N.  J. 

170 

143  133 
143  481 

191 

143  209 

542 

138  220 

Fabric  Research  Labs.,   Inc., 

Dedham,  Mass. 

402 

138  405 

179 

143  610 

320 
500 

143  974 

144  955 

377 
500 

144  598 
138  128 

46 
153 
165 
273 

138  564 
138  566 
138  565 
144  302 

264 

151  979 
161  088 

144  066 


143  660 


47 

143  757 

153 

144  064 

154 

144  063 

501 

145  335 

47 

139  062 

154 

143  555 

264 

144  498 

315 

143  891 

377 

144  493 

617 
432 


Fairchild  Aircraft  Div., 

Hagerstown,  Md. 
Fairchild  Engine  Div.,  Deer 

Park,  N.  Y. 
Fairchild  Guided  Missiles  Div., 

Fairchild  Engine  and  Aircraft 

Corp.,  Wyandanch.  N.Y.  518 

Family  Relations  Center,  San 

Francisco,  Calif. 


FansteelMetallurgical  Corp. 
North  Chicago,   111. 


Federal  Telecommunication 

Labs.,   Nutley,   N.  J. 
Pels  Group  Dynamic  Center, 

U.  of  Delaware,   Newark 
Feltman  Research  and  Engineer 

ing  Labs.,   Picatinny  Arsenal 

Dover,   N.  J. 


145  594 


144  449 


144  991 


72 


455 

138  287 

144  820 

597 

137  805 

80 

138  318 

400 

138  315 

401 

138  322 

437 

138  323 

377 

145  059 

598 

161  453 

59 

138  638 

138  925 

143  286 

151  175 

60 

138  637 

70 

138  924 

90 

143  296 

130 

142  487 

166 

138  639 

142  488 

143  320 

143  720 

143  822 

151  801 

167 

143  903 

178 

143  285 

284 

138  349 

390 

143  938 

391 

144  743 

144  744 

401 

138  354 

138  355 

138  356 

403 

161  047 

513 

138  348 

144  737 

145  151 

145  152 

642 

145  450 

653 

146  158 

654 

145  709 

Source 

Ferranti  Electric,  Inc., 

New  York 
Field  Emission  Lab. , 

Pennsylvania  State  U. . 

University  Park 
Flight  Control  Lab. ,  Wright 

Air  Development  Center, 

Wright  Patterson  AFB,  Ohio 

Florida  State  U.,  Tillahaaaee 


Page    PB  Number 


Florida  U.,  Gainesville 

Florida  U.  Coll.  of  Medicine, 
Gainesville 

Florida  U.  Engineering  and 
Industrial  Experiment  Station. 
Gainesville 

Flower  Astronomical  Observa- 
tory, Philadelphia,  Pa. 

Food  and  Drug  Research  Labe. 
Inc.,  Maspeth,  N.  Y. 

Forest  Products  Lab. , 
Madison.  Wis. 


Frajikford  Arsenal. 
Philadelphia,  Pa. 


Franklin  Inst.  Labs,  for  Re- 
search and  Developtnenl, 
Philadelphia,  Pa. 


378 


88 


60 
372 
32 
36 
132 
206 
252 

367 
478 
488 
605 

15 


Free  U.  of  Berlin  (Germany) 

Freman,  N.  W..  Co.. 
Detroit.  Mich. 

Frick  Chemical  Lab.,  Prince- 
ton U..  N.  ]. 


Fritz  Engineering  Lab., 
Lehigh  U.,  Bethlehem,  Pa. 

Fuels  Research  Lab. ,  Mass. 
Inst,  of  Tech. ,  Cambridge 

Fulmer  Research  Inst. ,   Ltd., 
(Great  Brit. ) 

Gausud  Menul  Hospiul. 

Oslo  (Norway) 
General  Electric  Co. , 

Cincinnati,  Ohio 
General  Electric 

Co. ,  Schenecudy, 

N.  Y. 


248 

235 

171 

63 

170 

307 
484 

68 

178 
502 
513 

307 

41 

63 

83 

202 

214 

216 

399 

420 

679 

32 

417 

70 
180 

249 

286 

362 
473 

76 

402 

132 
429 

463 

94 


154 

249 
267 
276 

277 


278 


284 


144  442 


143  174 


138  851 
144  530 

139  195 
138  818 
143  611 
138  270 

143  857 

144  230 
144  531 

144  555 
161  391 

145  435 

143  383 


144  131 

143  715 

143  780 

143  057 
143  062 

143  280 

144  386 
161  362 

138  600 

143  827 

145  616 

144  977 


144  015 
161  064 
143  477 
143  674 

143  830 

144  088 

143  456 
161  017 

144  570 
161  533 

138  882 

145  029 

139  054 
143  854 

143  855 

144  019 
144  389 

143  853 

144  144 
144  143 
144  853 

130  015 

144  818 

143  115 
143  118 

145  074 
143  597 


161  046 
144  187 
144  367 
144  357 
144  364 
144  352 
144  356 
144  358 
144  359 
144  361 
144  365 
144  366 
144  351 
144  360 
144  362 
144  363 
144  123 
144  391 


Source 

General  Electric  Co., 
Schenectady,  N.  Y. 


General  Electric  Microwave 
Lab.,  Palo  Alto.  Calif. 


General  Electric  Research 
Lab. ,  Schenectady,   N.  Y. 


General  Kinetics.  Inc.. 

Arlington,   Va. 
Geochronometrlc  Lab. ,  Yale  U 

New  Haven,  Conn. 


p«r 

PB  Number 

284 

144  391 

144  393 

144  395 

372 

144  902 

391 

144  609 

144  617 

144  618 

144  620 

144  627 

144  631 

392 

144  353 

144  612 

144  613 

144  614 

144  621 

144  623 

144  626 

393 

144  354 

144  355 

144  610 

144  615 

144  622 

144  628 

394 

144  607 

144  611 

144  616 

144  619 

144  629 

144  630 

144  6.'f7 

395 

144  608 

409 

144  624 

473 

145  364 

484 

144  947 

502 

137  710 

137  794 

513 

144  888 

145  060 

514 

145  081 

145  082 

642 

145  410 

145  421 

145  427 

145  428 

145  461 

145  462 

145  464 

145  469 

643 

145  409 

145  415 

145  417 

145  418 

145  419 

145  420 

145  423 

145  430 

145  433 

145  465 

145  466 

145  468 

644 

145  411 

145  413 

145  414 

145  416 

145  422 

145  424 

145  425 

145  432 

145  458 

145  459 

145  467 

«45 

145  407 

145  412 

145  429 

145  431 

145  434 

145  456 

145  457 

145  460 

145  463 

145  470 

265 

143  986 

144  446 

629 

145  604 

86 

143  403 

132 

144  264 

209 

143  361 

311 

144  199 

294 

1 

144  243 

J. 

252 

138  258 

73 


Soiiro 

Ceo(]hyaical  Inac. .  U. 
AUska,  College 


Geogre  Washington  U., 
W««hingtoo.   D.  C. 


^ge     n  Num  >er 


Georfetown  Coll.  Obeervatory 
Waahinglon,   D.  C. 


Georfetown  U.  Medical  Center, 

Washington.  D.  C. 
Georgia  Inat.  o<  Tech. , 

Atlanu 
Georgia  Inst,  of  Tech. 

Bngineenng  Eaperlmem 

Station,  Atlanta 


141 

354 

696 

174 
279 
312 
316 
466 
468 
483 
555 

572 
601 
648 

662 

700 

47 
218 
502 

455 

665 


20 
47 


Glravlona  Dorand  (France) 

Goodrich.  B.  P.,  Co.. 

BreckavUle,  Ohio 
Goodrich.  B.  P..  Aviation 

Products.   Troy,   N.  Y. 
Goodyear  Til-e  and  Rubber  Co., 

Akron,  Otto 
Gordon  McKay  Lab.  of  Applied 

Science.  Harvard  U., 

Cambridge,  Mass. 


Crinnell  Coll.,   Iowa 
Girlacocn  Russell  Co., 

Massillon,  Ohio 
Guggenheim  Aeronautical  Lab. , 

CaUf.  Inst,  of  Tech., 

Pasadena 


48 

49 
265 

266 

378 


502 
503 

569 
629 

630 


631 


632 

696 
258 
259 

49 

175 
617 


320 
429 
SS6 
249 

488 


297 
M2 


13 


143  <S6 

143  e  }7 

137  aw 

145  5(10 

1393>4 

144  4)3 
144  2)1 

144  6)3 
161  1 
161  1 
161  1  17 
161  1  15 
161  1  16 
161  1  i8 

137  504 

145  21  1 
145  5'  1 
145  51  3 
145  41  3 

138  713 
138  413 
138  1:5 

145  0^1 

145  3^5 


143  53  5 
138  81 S 

138  821 

139  08) 
138  19  b 
138  19r 
138  19) 
138  19> 
138  20) 
138  82) 
138  201 
138  20! 
138  47) 
138  47' 
138  47  I 
138  47  t 
138  4811 
138  48 
138  48:! 
138  48:; 
138  491 
138  49< 
138  491 

138  7cr, 

138  49: 
138  18^ 
138  18! 
161  361 
138  15< 
138  157 
138  151 
138  15^ 
138  153 
138  15^ 
138  15; 
138  ISG 
138  186 
138  187 
138  188 
138  189 
138  190 

138  191 
145  300 
144  460 
144  461 

139  009 
161  143 
161  486 


143  852 
138  445 
137  792 
137  704 

161  393 


144  167 

145  299 


Source 

P"F 

EV  Number 

Guggenheim  Jet  Prnpiilsion 

Center,  Calif.  Inst,  of 

Tech..   Pasadena.  Calif. 

89 

143  512 

132 

143  241 

172 

144  039 

204 

143  242 
143  522 

324 

144  321 

398 

137  529 

426 

138  350 

607 

145  258 

Cyrodyne  Co.  <rf  America,   Inc. . 

St.  James,  N.  Y. 

145 

138  544 

Haloid  Co. ,   Rochester,  N.  Y. 

632 

137  520 

Hammond  MeuUurgical  Lab. , 

YaleU.,   r4ew  Haven.  Conn. 

548 

145  175 

Harris  Research  Labs., 

Washington,  D.  C. 

69 

151  920 

Harris  Transducer  Corp., 

Woodbury.   Conn. 

313 

144  398 

678 

145  248 

Harshaw  Chemical  Co. , 

Cleveland.  Ohio 

563 

137  807 

Harvard  Coll.  Observatory, 

Cambridge,  Mass. 

5 

138  810 

115 

137  947 

452 

144  958 

Harvard  Coll.  Observatory, 

Fort  Davis,   Tex. 

452 

144  925 

Harvard  Graduate  School  of 

Eduation,  Cambridge,  Mass. 

118 

143  461 

236 

144  464 

455 

145  088 

Harvard  Medical  School, 

Cambridge,  Mass. 

467 

144  840 

Harvard  U.,  Cambridge,  Mass.    14 

143  394 

22 

143  395 

29 

138  885 

84 

138  901 

249 

143  935 

289 

144  344 

144  368 

144  472 

405 

137  863 
137  864 
137  872 

406 

137  873 
137  926 
144  468 
144  489 
144  494 

425 

138  447 

427 

138  446 
144  458 

530 

137  779 
144  871 

612 

145  561 

658 

145  484 

663 

145  547 

Harvard  U.  Dlv.  of  Engineering 

and  Applied  Physics, 

Cambridge.  Mass. 

91 

138  820 

186 

143  609 

295 

143  987 

430 

144  578 

687 

145  215 

Hazeltine  Electronics  Corp. , 

Little  Ucck.  N.  Y. 

154 

138  557 

Hearing  and  Communication  Lab, 

Indiana  U. ,  Bloomington 

357 

137  944 

Hebrew  U.  (larael) 

317 

143  963 

422 

138  711 

530 

145  311 

563 

145  401 

658 

145  310 
145  312 
145  483 

Hermes  Electronics  Co., 

Cambridge,  Mass. 

315 

144  192 

Herner  and  Co. , 

Washington,  D.  C. 

451 

161  291 

Hides  and  Leadier  Lab. , 

Agriculture  Research  Services 

l^iladelphia.   Pa. 

'554 

144  533 

High  Altitude  Observatory, 

Boulder.  Colo. 

319 

137  895 

354 

144  430 

HlUer  Aircraft  Corp., 
PsIoAlto,  Calif. 


367 
395 

64 
145 
259 


144  455 
144  592 

137  796 

143  247 
143  229 

138  540 


Source 

Hlller  Aircraft  Corp.,   Palo 
Alto,  Calif,  (con.) 

Hoffman,  P.  R.,  Co., 

Carlisle,   Pa. 
Hcffman  Labs.,  Inc., 

Los  Angeles/  Calif. 
Hofstra  Coll. ,  Hempstead, 

N.Y. 
Honeywell  Research  Center, 

Hopkins,  Minn. 
Horizons,   Inc.,  Cleveland, 

Ohio 
Hospital  Henri -Rousselle, 

ftris  (Prance) 
Hughes  Aircraft  Co.,  Culver 

City,  CaUf. 


Human  Resources  Research 
Center,   Lackland  AFB,  San 
Antonio,   Tex. 

Human  Resources  Research 
Office  George  Washington  U. 
Washington,  D.  C. 


Hycon  Eastern,  Inc., 
Cambridge,  Mass. 


259 

651 
49 
240 
430 
363 
22 

49 

154 
266 
315 
503 
526 
557 

632 


118 
120 


27 
200 
236 
326 
355 
455 

50 


Hydrodynamics  Lab.,  Calif. 
Inst,  of  Tech. ,   Pasadena 

I.  G.  Farbenlndustrie,  A.  G. 

Ludwlgshafen  (Germany) 
Illinois  Inst,  of  Tech. ,  Chicago 


Illinois  State  Water  Survey, 

Urbana 
Illinois  U. ,  Urbana 


Illinois  U.  Coll.  of  Medicine, 
Chicago 

Illinois  U.  Engineering  Experi- 
ment Station,  Urbana 

Imperial  Coll.  of  Science  and 

Tech.,   London,  Ct.  Brit. 
liMUana  U. ,  Bloomington 


Induati-lal  Research  and  Develop 
ment  Labs.,  (Gt.  Brit.) 


633 

416 

542 

42 
82 
128 
195 
249 
295 

663 

367 
21 
67 


81 

lis 

171 
209 

214 
289 
307 
363 
397 
430 

537 
552 
569 
645 
652 

123 

325 
666 

612 
300 
559 
607 

307 
473 


PB  Number 

138  541 

144  289 

145  217 
143  514 

143  926 

144  579 

138  422 
143  587 

139  226 
143  606 
143  975 

143  970 

145  192 

144  891 
144  599 

144  600 

145  565 


144  211 
144  212 


143  565 

143  538 

138  229 

144  234 
161  321 

145  134 

139  094 
139  096 
139  097 
139  098 
139  099 
139  100 
139  105 
138  136 

145  035 
145  273 

143  571 
143  246 
143  572 
143  621 
138  490 

143  985 

144  142 

145  269 

144  670 
138  910 

138  624 

139  172 
143  651 
138  654 
143  434 
143  776 
143  435 

143  598 
138  896 

144  402 
161  303 
144  563 
161  325 

137  540 
144  568 

138  124 
144  893 

144  892 

145  376 
138  167 

143  736 

144  030 

145  545 

145  104 
151  969 
138  172 
161  479 

144  137 
144  911 


Source 

Ingersoll  Kalamazoo  Div. , 
Borg  Warner  Corp. ,  Mich. 

InUnd  Testing  Labs.,  Morton 
Grove,   HI. 

Institut  de  Recherches  Scien- 
tifiques  et  Techniques  du 
Centre  Ouest  (France) 

Institut  fUr  Anlmalische 
Physiologie  der  J.  W.  Goedie 
Universiut  (West  Germany) 

Insutute  for  Advanced  Study, 
Princeton,  N.  J. 


Page     PB  Number 


192 


178 


298 


240 


Institute  for  Apphed  Experi- 
menul  Psychology,  Tufts  U. 
Medford,  Mass. 

Institute  for  Cooperative  Re- 
search, Johns  Hopkins  U., 
Baltimore,  Md. 

Institute  for  Experimental 
Cancer  Research,  U.  of 
Heidelberg    (West  Germany) 

Institute  for  Fluid  Dynamics 
and  Applied  Mathematics, U.  of 
MaryUnd,  College  Park 


218 


29 
453 


127 


Institute  for  Research  in  Social 
Science,  U.  of  North  Carolina, 
Chapel  Hill 

Institute  for  System  Research, 
U.  of  Chicago,   111. 


Institute  for  the  Study  of  Meuls, 
U.  of  Chicago,  111. 


Institute  of  Aerophysics,  U. 
Toronto  (Canada) 


Institute  of  Andean  Biology, 
Lima  (Peru) 

Institute  of  Educational  Re- 
search, Indiana  U., 
Bloomington 

Institute  of  Engineering  Re- 
search, U.  of  California, 
Berkeley 


of 


119 

167 
189 
218 
540 
646 

666 

90 
129 
155 
564 

216 
413 


15 


237 


144  056 
161  127 

144  295 

144  253 


72 

139  073 

143  754 

143  755 

252 

138  231 

289 

144  028 

144  477 

406 

144  471 

530 

138  578 

145  304 

145  317 

530 

145  318 

658 

145  069 

145  485 

145  487 

659 

145  297 

145  490 

143  465 


139  009 
145  334 


143  410 


78 

138  871 

91 

138  783 

201 

143  153 

212 

143  387 

290 

144  292 

144  306 

320 

144  312 

324 

144  293 

432 

144  778 

531 

137  506 

137  776 

540 

137  785 

542 

137  784 

564 

144  782 

145  314 

567 

137  690 

679 

145  680 

687 

137  538 

692 

145  567 

143  471 

161  141 
161  140 
151  819 
161  442 
161  494 
161  495 
161  497 

138  702 

143  420 
138  420 
137  841 

142  915 

144  739 
144  754 
144  754 

143  749 


144  377 


74 


29 

128  131 

170 

143  793 

189 

138  634 

254 

144  462 

144  463 

414 

144  551 

416 

138  110 

541 

138  005 

569 

145  090 

Source 

Institute  of  Engineering  Re- 
search, U.  of  Calif 01-nia, 
Berkeley  (con.) 


Page     PB  Number 


618 
666 


Institute  of  Field  Biysics,  U.  of 
North  Carolina,  Chapel  Hill 

Institute  of  Plight  Structures, 
ColumbUU.,  New  York 


Institute  of  Geophysics,  U. 
California,    Loe  Angeles 


of 


Institute  of  Mathematical 
Sciences,  New  York  U.,  N. 


Institute  of  Mctecular  Physics 
U.  of  Maryland,  College  Park 


Institute  of  Optics,  U. 
Rjchester,  N.  Y. 


of 


687 

432 

77 
186 
214 
295 
326 
484 
484 
537 

682 
683 

72 
88 
132 
206 
209 
216 
290 
315 
319 
328 
406 

434 

435 

531 


537 
543 
558 
570 
616 
675 
680 
696 

167 
317 

559 

91 
121 
204 
430 
504 
558 
685 
687 
700 


Institute  erf  Personality 
Assessment  and  Research,  U. 
of  California,  Berkeley 

Institute  of  Polymer  Research 
Polytechnic  Inst,  of  Brooklyn, 
N.  Y. 

Institute  of  Psychiatry,  Mauds  ley 


7 
355 


69 


Hospital,  London,  (Gt.  Brit.) 
Institute  of  Research,   Lehigh  U. 
Bethlehem,  Pa. 

Institute  of  Rubber  Research, 
U.  of  Akron,  Ohio 


237 


Institute  of  Statistics, 
CaroUna  State  Coll. 


North 
,  Raleigh 


206 
410 

66 

527 

73 


Institute  of  Sutistics,  U.  of 
North  CaroUna,  Chapel  Hill 

Institute  of  Tech. ,  U.  of 
Minnesoata,  Minneapolis 


73 
531 

42 

73 

256 
290 


Institute  of  Theoretical  Riysics 
Sunford  U. ,  Calif. 

75 


557 


137  919 
145  077 
145  129 
145  693 
145  076 

144  487 

138  602  ' 
143  618 

143  608 
138  589 

144  260 

145  145 
145  146 

144  762 

145  653 
145  672 

138  859 
138  985 
143  262 
143  469 
143  846 

142  811 

143  840 
143  969 
143  890 

143  971 

144  765 
144  766 
144  435 
144  427 
144  436 
144  703 

144  854 

145  066 
138  255 

144  970 

137  566 

145  071 
145  799 
145  293 
145  291 

138  062 

143  457 

143  917 

144  347 

137  813 

138  653 
143  663 
143  635 

137  715 

138  146 
138  219 

145  646 
137  845 
145  546 


143  386 

144  605 


143  086 
143  837 

138  254 

138  475 

143  458 

144  960 

142  862 

143  688 

143  028 
137  711 

139  167 
139  168 
143  257 

143  258 

144  505 
144  245 
144  246 

144  764 
144  774 


Source 

niffe 

PB  Number 

Institute  of  Theoretical  Physics 

Stanford  U.,  CaUf.  (con.) 

692 

145  640 
145  642 

Inscituto  de  Optica,  Madrid 

(Spain) 

204 

143  452 

Instituto  de  Quimica  Pisica 

(Spain) 

27 

143  450 

132 

143  681 

249 

144  239 

Instituto  Nacionel  de  Tecnica 

Aeronautics  lEsteban 

Terradas"  (Spain) 

68 

143  152 
143  171 

363 

133  766 
143  172 
143  173 

Instrumenutlon  Lab.,  Mass. 

Inst,  of  Tech. ,  Cambridge 

278 

144  223 

673 

146  125 

Integrated  Range  Mission, 

White  Sands  Missile  Range, 

N.  Mex. 

167 

143  357 

646 

146  234 

International  Business  Machinec 

Corp.,  Poughkeepsie,   N.  Y. 

662 

145  550 

Uiternational  Latex  Corp. , 

Dover,   Del. 

527 

145  440 

International  Research  Associ- 

ates, New  York 

240 

138  233 

International  Resistance  Co., 

Philadelphia,  Pa. 

50 

129  892 

International  Telemeter  Corp., 

Lps  Angeles,   Calif. 

75 

143  282 

76 

143  283 

155 

138  682 

218 

144  031 

Ionics,  Inc.,  Cambridge,  Mass 

.488 

161  386 

489 

161  376 

lonosphai-en- Institut  Breisach 

(Germany) 
Ionosphere  Research  LAb. , 

Pennsylvania  State  U., 

University  Park 


378 


256 


435 


616 


Icara  Agricultural  Experiment 

Station,  Ames  279 

loiwa  Inst,  of  HydrauUc  Research 


Iowa  City 


Iowa  Sute  U.  Iowa  City 


Iowa  Sate  U.  of  Science  aixl 
Tech. ,  Ames 

Israel  Uist.  of  Tech.,  Haifa 
Instituto  di  Chimica  Generale 

deiruniverslta,  Palermo 

(Italy) 
Istituto  Elettrotechnico 

Nazionale  "Galileo  Ferraris" 

(Italy) 


ITT  Labs..  Nutley,  N.  J. 


170 
191 
543 
U 
115 
121 
240 

120 
470 
659 


29 


321 

687 


321 
378 
633 


James  Porrestal  Research  Cen- 
ter, Princeton,  N.  J.  172 

214 
280 
302 
414 
419 
420 
543 
544 
604 
650 


Jet  Propulsion  Center,  Purdue 

U.,   Lafayette,   Ind. 
Jet  Propulsion  Lab. ,  CaUf.  Inst. 

of  Tech. ,   Pasadena 


64 

129 
178 
379 
414 
476 


144  589 


144  164 
144  242 
144  439 

144  440 

145  292 
145  623 

144  058 

143  734 

143  473 

144  680 
138  841 
143  068 
143  370 
151  966 

143  362 
131  176 

145  298 


143  050 


143  962 

145  673 
145  674 
145  681 

144  043 

137  694 

145  079 

138  556 
143  226 

143  293 

137  703 

144  006 
144  580 

138  612 

144  557 

145  723 

137  435 
145  668 
145  685 

138  745 

143  889 

144  095 
144  715 
144  716 
144  859 


Sourog 

)«  PropuUion  Lab.,  Calif. 
Inat.  of  Tecb. ,  Pasadena  (con. 
(con.) 


Page      re  Nmr  be  r 


Jotianoes  Gutenberg  U. 

(West  Germany) 
Jobo  Harrison  Lab.  of  CSiemiatry 

U.  of  Pennsylvania, 

nil  lade  Iptua 
jotua  Horkina  Hoepiul, 

Baltimore,  Md. 
Johna  Hopkins  U.,  Baltimore 

Md. 


519 
523 
646 
650 

654 

662 

665 


133 

16 

41 
73 
141 
141 
290 
364 
379 
433 
503 
605 
608 
659 

682 

254 

36 


Jobna  Hopkins  U.  School  of 
Engineering.  Baltiirore,  Md. 

Johnson,  J.  W.,  and  Wiegel, 
R.   L..   Berkeley,  Calif. 

Kaiser  Aluminum  and  Chemical 
Co.,  Spokane,   Wash. 

Kansas  State  U.,  Manhattan 

Kanaaa  U. ,   Lawrence 


Karolinska  Institutet, 

Stockholm  (Sweden) 
Kellett  Aircraft  Corp. , 

Willow  Grove,  Pa. 
Kennametal.   Inc.,   Latrohe,  Pa. 

Kentucky  U.,   Lexington 

Kettering  Lab.,  U.  erf  Cincin- 
nati,   Ohio 

KoehringCo. ,  Milwaukee,   Wis. 

Koenig,   Louis,   Research, 
San  Antonio,  Tex. 

Koppers  Co.,   Inc., 
Pittsburgh,    Pa. 

Kuthe  Labs.,   Inc..  Newark, 
N.  J. 

Laboratoire  d'Infra  Rouge 
Technique  et  Applique,   Gif- 
sur  Yvette  (France)  207 

Laboratono  di  Meccanica 
Apphcata  del  Politecnico  di 
Torino  (Italy) 

Laboratcry  for  Inaulatioa  Re- 
aearch,  Mass.    Inst,  of  Tech. 
Cambridge, 


189 
541 


Laboratory  for  Nuclear  Science, 
Mass.   Inst.  o^Tech. , 
Cambridge 


176 
313 
321 
430 

437 

473 


196 


Laboratory  for  Research  in 

Social  Relations,   U.  of 
Minnesou,  Minneapolis 


197 


119 
237 


Laboratory  of  Astrophysics  and 
Riysical  Meteorology,  Johns 
Hopkins  U.,  Baltimore,  Md.      558 

Laboratory  of  Aviation  Psychol 
ogy,  (yhoiiiiu 


144^61 
145(15 

145  ^  21 
146:07 

146  308 
145  C78 
145^20 

145  2  39 


143  819 
143  3  15 

139  1  « 

143  1  il 
161  1  !3 
161  l:;4 

144  yo 
137  9- 14 
1447:9 

144  7;  2 
137  718 

145  6(7 
145  6(6 
145  513 
145  514 
145  5<  8 
145  3(B 

143  98  3 

130  022 


416 

144  64 

i 

205 

143  66 

27 

138  21 

125 

143  61 

291 

137  57 
144  24 

23 

143  07 

259 

138  54 

67 

130  36 
143  64' 

317 

138  43( 

360 

161  31' 

649 

145  27: 

489 

161  39- 

519 

151  91" 

266 

138  093 

143  27S 


143  910 

138  057 


143  601 

144  445 
144  126 
144  482 
144  654 
137  818 


144  097 
144  098 
144  103 
144  104 
144  099 
144  100 
144  101 
144  102 


143  421 
138  288 
138  292 


137  708 


Source 

Laboratory  of  Aviation  Psychol- 
ogy, Ohio  State  U.  Research 
Foundation,  Columbus 


Laboratory  ol  Climatology, 
CentertOB,  N.  ]. 

Laboratory  at  Social  Relations, 
Harvard  U. ,  Cambridge, 
Mass. 

Laboratory  al  Statistical  Re- 
search, U.  of  Washington. 
Seattle 


f*r 

re  Number 

116 

161  HI 

155 

161  110 

236 

161  045 

238 

151  967 

455 

161  439 

596 

145  160 

146  196 

161  529 

597 

161  454 

598 

145  162 

599 

145  161 

145  163 

161  482 

161  499 

612 


599 


Lament  Geological  Obeervatory, 
Palisades,  N.  Y. 


73 
182 
291 
531 

31 
601 
615 

676 
Land  Locomoaon  Lab. . 
Ordnance  Tank-Automotive 
Command,  Center  Line,  Mich.  260 

282 
309 
364 
473 

50 

675 

372 

246 
279 

51 

182 
266 

267 

133 
633 

214 

329 
525 
613 

633 


Uval  U.  (Canada) 


Lavoie  Labs..   Inc., 

MorganviUe,  N.  J. 
Lawrence  Radiation  Lab. , 

U.  of  California,  Berkeley 
Lear,   Inc.,  Grand  Ra  pi  da, 

Mich. 
Ledoux  and  Co. ,  Teaneck, 

N.  J. 
Lehigh  U.,  Bethlehem,  Pa. 
Lincoln  Lab.,  Mass.  Inst,  ot 

Tech. ,   Lexington 


Unfleld  Research  Inst. 
McMinnville,  Oreg. 

Little,  Arthur  D. ,   Inc. 
Cambridge,  Mass. 


Litton  Industries,  College 
Park,  Md. 

Lloaa,   R.  San  Juan 
Lockheed  Aircraft  Corp. , 
Burbank,  Calif. 


Lockheed  Aircraft  Corp. 

Marietta,  Ga. 
Lockheed  Aircraft  Corp. 

Sunnyvale,  Calif. 


Lof,  George  O.  G. 
Louisiana  State  U. , 
Baton  Rouge 


76 


634 
654 

51 
267 
532 

145 


146 
281 

199 

417 
517 
655 
699 
489 

11 

29 
533 


138  183 


145  087 


143  797 
143  794 
143  792 

137  713 

138  716 
138  284 
145  252 
145  589 
145  654 


144  410 

143  949 

144  007 

138  351 

144  905 

139  087 

145  577 

144  543 

161  295 
144  041 

138  606 
138  607 
144  045 

143  826 

144  224 

144  301 

143  697 
161  526 

143  594 
143  595 
151  925 
161  411 

145  608 
145  609 
145  402 
145  403 
145  404 
145  405 
145  622 

143  355 
138  427 
145  097 

161  271 
161  272 
161  273 
161  274 

144  411 

144  065 

161  327 

144  904 

145  845 
145  528 
161  379 

143  392 
143  422 
130  014 
137  437 


Source 

Lowell  Obeervatory, 

Flagstaff,  Ariz. 
Lowell  Technological  Inat. 

Research  Foundation,  Mass. 


Lund   U.  (Sweden) 

Lyman  Lab. ,  of  Physics, 

Harvard  U.,  Cambridge, 

Mass. 
McGill  U.  (Canada) 
McCraw  Hill  Book  Co. ,   Inc. 

New  York 
Machlett  Labs.,   Inc., 

Spnngdale,  Conn. 
Magnetic  Research  Corp  , 

El  Segundo,  Calif. 
Malhnckrodt  Chemical  Lab., 

Harvard  U. ,  Cambridge, 

Mass. 


P»ge     re  Number 


138  610 


Mallory,  P.  R.,  and  Co, , 
Indianapolis,   Ind. 


Inc. 


Mallory  Battery  Co. ,  North 

Tarrytown,   N.  Y. 
Manchester  U.  (Gt.  Brit.) 
Mansfield  Tire  and  Rubber  Co. 

Ohio 
Manufacturing  Labs.,   Inc., 

Cambridge,  Mass. 


Marathon  Battery  Co. , 
Wausau,  Wis. 


Marine  Lab.,    U.  of  Miami, 
Coral  Gables,   Fla. 


Marine  Riysical  Lab.,  Scrippe 

Institution  of  Oceanography, 

San  Diego,  Calif. 
Maritime  Administration. 

Washington.  D.  C. 
Markite  Co.,   New  York 
Marguqrdt  Corp. ,   Van  Nuys, 

Calif. 
Martin  Co. ,  Baltimore,  Md. 


634 
608 

145  227 
145  228 
145  229 
145  230 
145  610 
145  677 

683 
252 

145  385 
144  275 

264 

161088 

155 

142  994 

155 

131  651 

205 

427 

683 

138  448 
138  449 
138  450 
145  383 

51 
635 

161  081 
145  475 

51 
6 

139  060 
143  520 

66 

138  660 

308 
321 
546 

144  050 
144  220 
161  424 

267 
379 

138  104 
138  105 
138  106 
144  503 

253 

369 

527 

144  247 
144  255 
144  746 
137  904 

184 

279 
503 

618 
146 
418 
538 


Maryland  U.,  College  Park 


Massachusetts  Inst,  of  Tech. , 
Cambridge 


673 

84 

86 

93 

115 

156 

197 

210 
239 
309 
354 
355 
365 
422 
424 
532 
555 
605 
659 
675 

678 

26 
2S 
33 
S7 
«6 
7t 

W 
M 


143  613 

161  019 

144  917 

161  492 

143  603 

144  522 
161  087 
161  087- 

S-1 
161  507 
143  639 

143  346 
129  566 

144  029 
143  156 

143  640 

144  038 

143  680 
138  203 

144  343 
144  416 
138  223 
138  539 
144  429 

137  932 

138  049 

144  780 
161  508 
138  063 

145  511 
145  643 
145  443 

138  605 
130  592 
128  332 
128  119 
143  321 
145  511 
143  568 
143  222 
127  915 
143  934 


Source 

Massachusetts  Inst,  at  Tech. . 
Cambridge,  (con.) 


Page     re  Number 


Massachusetts  Menul  Health 

Center,  Boston. 
Massachusetts  U. ,  Amherst 


Material  Lab.,  New  York 
Naval  Shipyard,  Brooklyn 


Material  Labs.,  Puget  Sound 
Naval  Shipyard,  Bremerton, 
Waah. 


137 
141 
146 
148 
186 


201 

214 
260 
306 
308 
317 
367 

395 
401 
406 
427 
478 
482 
519 
523 
541 
543 
548 
559 
608 
669 
688 
692 
699 

357 
181 
210 
470 
564 

38 
156 
180 
193 
267 
403 
525 
526 
527 
652 


404 


526 
528 
Materials  Lab.,  Wright  Air 
Development  Center,  Wright - 
Patterson  AFB,  Ohio  280 

372 

484 
518 
520 
546 
550 
564 
655 


Materials  Research  Corp. , 

Yookers,  N.  Y. 
Materials  Research  Lab., 

Watertown  Arsenal,  Mass. 


Mauch  Laba.,  Inc.,  Dayton, 

Ohio 
Max  Planck  Inat.  fllr 

Stromungsforschung  (Germany) 
Medical  Coll.  at  Virginia, 

Richmemd 

Mellon  Inst,  ai  Iixlustrial  Re- 
search, U.  of  Pittsburgh,  Pa. 


671 

673 

92 
318 
321 
670 
692 

379 

87 

24 
244 

184 
326 
379 
470 
560 


143  401 

143  751 

144  067 
143  895 
143  675 
143  676 
143  677 

142  905 

143  150 

143  906 

144  135 
144  059 
144  145 

137  989 
144  798 

138  575 
144  559 
144  659 
144  229 
137  505 
144  926 

137  861 
144  990 
144  982 

144  956 

145  178 

138  568 
138  134 
145  331 
145  384 
145  631 
145  177 

161  349 
143  227 

143  475 

144  962 
144  959 

143  255 
138  567 

144  325 

145  905 

144  124 

145  028 

144  928 

145  037 

144  677 

145  356 


144  699 
144  700 
144  701 

144  742 

145  111 


151  912 
HI  648 

(sup.  5) 
161  364 
144  991 
161  434 
161  363 
161  414 
161  360 
161  502 
161  506 
161  500 

161  489 

127  593 
144  073 

144  072 

145  355 
145  631 

144  749 

143  402 

143  783 

143  914 

137  656 

144  320 
144  545 
144  900 
144  867 
144  908 


Source 

Melpar,  Inc. 
Va. 


Page    re  Number 


Falls  Church. 


Menzel,  Donald  H., 

Cambridge,  Mass. 
Metal  Hydrides,   Inc., 

Beverly,  Mass. 
Metallic  Surfaces  Research 

Labs.,   Ltd..  Uxbridge 

(Gt.  Brit.) 
Metallurgical  Research  Labs., 

Syracuse  U.  Research  Inst.. 

N.  Y. 
Metals  Processing  Lab..  Mass. 

Inst,  of  Tech.,  Cambridge 
Metals  Research  Lab.,  Brown 

U.,  Providence,  R.I. 


Metals  Research  Lab., 
Carnegie  Inst,  of  Tech. , 
Pittsburgh,  Pa. 


Meuls  Research  Lab.,  Case 
Inst,  of  Tech. ,  Cleveland, 
Ohio 

Metcalf  Research  Lab, ,  Brown 
U.,  Providence,  R.  I. 

Metcut  Research  Associates, 
Cincinnati,  Ohio 


Meteorologic  Lab.,  U.  of 
Illinois,  Urbena 

Miami  U.,  Coral  Gables,  Fla. 


Miami  Valley  Hoapiul, 

Dayton,  Ohio 
Michael  Reese  Hospital  of 

Chicago,  111. 
Michigan  State  U. ,  East 

Lansing 


Michigan  U.,  Ann  Arbor 


504 
535 
635 

696 

129 

29 


Michigan  U.  Coll.  of  Engineer- 
ing, Ann  Aibor 


Michigan  U.  Coll.  of  Literature, 
Science,  and  the  Arts,  Ann 
Arbor 

Michigan  U.  Research  Inat.  , 
Ann  Arbor 


284 
302 
308 


314 
322 
326 
328 
367 
379 


77 


138  128 

144  797 

145  559 

145  573 
161  261 

143  291 


Source 

Michigan  U.  Research  Inst. 
Ann  Arbor  (con.) 


Microwave  Associates,  Inc. 
Burlington,  Mass. 


Page 

re  Number 

458 

144  793 

504 

137  831 

144  784 

532 

138  467 

535 

144  660 

548 

137  450 

635 

137  648 

671 

161  490 

674 

145  792 

268 

143  977 

144  154 

514 

161  443 

Microwave  Electremics  Lab., 

Rutgers  Sute  U. 

,  New 

283 

143  984 

Brunswick,   N.  J 

156 

143  958 

Microwave  Engineering  Labs., 

87 

143  091 

Inc.,   Palo  Alto, 

Calif. 

156 

138  832 

546 

137  931 

268 

143  973 

671 

161  487 

Microwave  Lab., 

Stanford  U. , 

635 

137  990 
145  548 

192 

143  829 

Calif. 

19 

142  959 

278 

144  054 

93 

142  983 

673 

145  394 

205 

143  841 

688 

145  393 

210 
268 

143  842 

143  995 

144  314 

81 

143  759 

324 

143  994 

143  760 

324 
504 

144  380 
137  862 

250 

138  329 

567 

144  927 

606 

137  949 

636 

145  117 
145  574 

174 

161  276 

680 

145  688 

520 

145  016 

688 

145  017 

161  369 

692 
693 

145  289 
145  652 

478 

137  693 

697 

145  290 

138  093 

Microwave  Physics  Lab. , 

321 

137  659 

Sylvania  Electri 

:  Products, 

552 

145  040 

Inc. ,  Mountain  View,  Calif. 

156 

138  554 

659 

145  557 

212 

143  494 

679 

145  663 

504 

144  544 

Microwave  Research  Inst., 

601 

161  527 

Polytechnic  Inst. 

of  Brooklyn, 

N.Y. 

52 

143  024 

245 

143  835 

156 
157 

129  483 
143  400 

119 

143  120 

143  768 

202 

143  671 

143  769 

291 

137  834 
144  086 

268 

144  213 
144  341 

144  466 

269 

143  989 

659 

145  710 

380 

144  437 

21 

143  264 

144  822 

30 

161  060 

435 

144  423 

309 

143  933 

505 

144  821 

407 

144  772 
144  451 

144  861 

145  149 

411 

137  839 

636 

145  399 

433 

138  606 

6/9 

145  768 

485 

145  343 

Midwest  Applied  Science  Corp. 

660 

145  309 

Lafayette,  Ind. 

282 
326 

144  233 
161  292 

38 

143  040 

Midwest  Research  Inst . , 

86 

143  196 

Kansas  City,  Mo 

69 

139  232 

217 

143  019 

182 
292 

372 

143  772 

144  486 
161  317 

660 

145  543 

523 
526 

145  451 
144  890 

51 

143  696 

549 

161  412 

52 

143  643 

161  436 

77 

138  250 

Milan  U.  (Italy) 

608 

145  675 

78 

143  646 

Millikan  Lab .    of  Physics  , 

83 

138  947 

Pomona  Coll . .  Claremont . 

84 

127  864 

Calif. 

560 

144  965 

207 

138  802 

Mine  Safety  Appliances  Co.  , 

267 

144  196 

Callery,  Pa, 

620 

137  517 

144  319 

Minerals  Researc 

h  Lab..  U.  ol 

283 

144  152 

California ,  Berkeley 

67 

128  604 

161  040 
161  296 
138  457 
138  460 
138  461 
144  121 
144  129 

143  906 

144  373 

137  759 

138  790 
144  549 


Minneapolis  -  Honeywell 
Regulator  Co . ,  Minn . 


67 

128  604 

177 

138  927 

193 

143  672 

215 

143  622 

301 

144  478 

144  483 

3as 

138  470 

322 

144  118 

421 

138  112 

552 

145  018 

52 

143  304 

269 

138  066 

600 

161  503 

Source 

M 1  nneapol  1 1  -  Hone ywell 
RfguUtor  Co.  . 
Phi  lade  Iphu.  Pa. 


Minnesota  U. .  Minneapolis 


Hfie 

FSNu  nber 

905 

141 

222 

14! 

223 

14! 

224 

506 

14! 

225 

11 

14: 

393 

77 

142 

877 

US 

143 

068 

m 

143 

630 

IM 

161 

129 

Ml 

144 

480 

no 

138 

458 

138 

4159 

138 

462 

396 

144 

323 

m 

143 

956 

318 

143 

988 

Source 

Page 

407 

n  Number 

144  771 

411 

161  348 

538 

161  091 

564 

144  868 

681 

161  491 

Minnesoca  U.  School  of 

Business  Administraiion, 

Minneapolis 

74 

143  459 

291 

144  399 

701 

145  253 

Minnesota  U .  School  of 

niysics,  Minneapolis 

6 

143  418 

116 

143  861 
143  932 

Mississippi  Southern  Coll . , 

Hattiesburg 

357 

161  316 

Missouri  U.  .  Columbia 

133 

138  837 

ao3 

138  279 

aos 

143  928 

Source 


P»8e      PB  Number 


Missouri  U.  Engineerlr^  Ex- 
periment Station,  Columbia 
Modena  U .  Quly) 

Montana  State  U . ,  Bozeman 

Moore  School  of  Electrical 
Engineenng,  U .  of 
Pennsylvania,  Philadelphia 

Motorola,  Inc.,  Chicago,  III. 

Motorola,  Inc..  Phoenix,  Ariz. 

Mount  Zion  Hospital,  San 
Francisco,  Calif. 


269 
»2 

407 

473 

660 

77 
133 

308 

310 


322 

380 
52 

16 


143  899 

144  308 
144  309 
138  353 

144  916 

145  489 

U3  259 
143  596 

143  637 

144  122 
144  443 


144  155 
144  914 
128  771 

143  356 


78 


Source 

IHagler  Helicopter  Co. , 

Glen  Cowe.  N.  Y. 
hJarragansett  Marine  Lab.  , 

U.  of  Rhode  Island,  Klngaton 

National  Bureau  of  Standards, 
Boulder,  Colo. 


Page       re  Number 


259 


National  Bureau  of  Standards, 
Washington,  D.  C. 


National  Research  Labs. 
Otuwa(Canada). 


National  Science  Foundation 

Washington.  D.  C. 
National  Security  Industrial 

Association,  Washington,  D.  C 
Naval  Air  Development  Center 

Johnsville,  Pa. 
Naval  Air  Test  Center, 

Patuxent  River.  Md. 

Naval  Avionics  Facility, 
Indianapolis,  Ind. 


Naval  Boiler  and  Turbine  Lab. 
Philadelphia,  Pa. 

Naval  Civil  Engineering  Lab. . 
Port  Hueneme.  Calif. 


Naval  Construction  Battalion 
Center,  Pon  Hueneme,  Calif. 

Naval  Engineering  Experiment 
Stauon,  Annapdis,' Md. 


Naval  Ordnance  Lab. , 
Corona.  Calif. 


138  545 


128 

143  702 

481 

145  209 

435 

151  384 

436 

151  377 

151  382 

151  383 

151  385 

151  387 

437 

151  394 

482 

151  399 

906 

151  396 

969 

151  397 

969 

151  398 

616 

151  399 

151  403 

85 

151  388 

157 

151  393 

177 

161  112 

219 

151  386 

4S3 

161  311 

436 

151  368 

452 

151  395 

545 

161089 

547 

161  365 

574 

151  392 

636 

151  400 

78 

143  577 

146 

143  579 

190 

143  576 

143  578 

201 

142  878 

309 

134  228 

364 

144  509 

409 

144  508 

414 

144  507 

485 

144  886 

535 

144  887 

541 

144  884 

613 

145  538 

618 

145  535 

145  537 

145  539 

681 

145  536 

451 

151  567 

88 

143  131 

157 

144  108 

485 

145  306 

618 

145  922 

269 

144  185 

424 

l6l  354 

514 

144  663 

421 

144  919 

549 

144  918 

52 

161  104 

172 

143  904 

180 

143  287 

MS 

143  964 

400 

161  326 

480 

145  156 

493 

145  157 

515 

145  155 

145  159 

649 

145  158 

38 

143  439 

83 

143  873 

83 

143  874 

421 

144  651 

874 

145  357 

874 

145  358 

89 

138  806 

95 

143  789 

97 

143  249 

1C7 

144  111 

Source 

Naval  Ordnance  Lab. , 
Corona. Calif.  (Con.) 


Page      re  Number 


Naval  Ordnance  Lab. , 
White  Oak,  Md. 


Naval  Ordnance  Plant, 

Indianapolis,  Ind. 
Naval  Ordnance  Test  Sution, 

China  Lake,  Calif. 


167 
430 
437 


506 

514 

52 

53 

60 

78 

83 

88 

134 

157 

158 

167 

190 
295 
298 
311 
316 
322 
326 
355 
395 
397 
411 
425 
431 
567 
608 
646 
666 

80 

33 
60 
76 
167 
215 
246 
253 
269 
"•*  278 

■i;  292 

1  322 

327 
367 
380 
431 
474 
478 
479 
479 
474 
506 
526 
532 
535 
541 
556 
561 
567 
573 
636 
646 
647 
648 
651 
685 
688 
694 
Naval  Personnel  Research  Field 
Activity.  San  Diego,  Calif.  7 

8 
355 
Naval  Personnel  Research  Field 
Activity,  Washington,  O.  C.  8 

355 
356 

455 


44  111 
38  640 
44  479 
44  528 
44  558 
44  747 
44  942 
44  988 

38  614 
43  338 
43  335 
43  867 
43  761 
43  339 
43  307 

43  308 

44  046 
43  457 
43  823 

43  309 

44  334 
44  158 
44  040 
44  047 
44  048 

44  193 

45  084 
45  030 
61  324 
44  720 

44  722 

45  027 

44  987 

45  820 
45  628 
45  354 

43  893 

30  430 
43  256 
43  341 

43  824 
38  561 

44  157 
44  177 
44  077 
44  202 
44  201 
44  049 
44  481 
44  702 
44  721 
44  876 

44  757 

45  124 

44  984 

45  167 
44  870 
44  986 
44  869 

44  855 

45  166 

44  989 

45  127 
45  109 
45  353 

44  949 

45  382 
45  126 
45  626 
37  557 
61  464 
45  629 
61  465 
45  279 

43  2S2 
43  254 

43  253 

44  537 

43  251 

44  536 
44  535 
44  538 
44  674 


Source                                       Page 

re  Number 

Naval  Personnel  Research  Field 

Activity,   Washington.  D.C. 

(con.)                                              456 

144  539 

597 

145  044 

Naval  Propellanc  Plant.  Indian 

Head,  Md.                                        60 

139  157 

Naval  Radiological  Defense  Lab. , 

San  Francisco,  Calif.                    30 

143  894 

184 

143  092 

199 

144  ISO 

310 

144  396 

364 

144  728 

396 

144  801 

422 

144  727 

423 

145  026 

515 

144  696 

552 

145  614 

676 

146  263 

Naval  Research  Advisory 
Committee.  Department  of  the 
Navy.  Washington,  D.C. 

Naval  Research  Lab. . 
Washington,  D.  C. 


Naval  Research  Lab.  ,  U. 
Wisconsin,  Madison. 


329 


151  925 


53 

151  158 

62 

143  866 

85 

151  159 

92 

151  797 

97 

151  345 

130 

142  450 

151  808 

134 

151  936 

151  994 

151  997 

137 

134  203 

141 

140  932 

151  763 

142 

140  726 

158 

129  172 

133  235 

142  451 

142  595 

151  996 

169 

134  259 

151  737 

184 

138  311 

140  974 

185 

151  999 

186 

151  933 

195 

151  852 

151  937 

198 

151  956 

199 

140  821 

142  489 

215 

133  234 

142  454 

217 

142  452 

142  453 

269 

151  955 

314 

143  880 

357 

161  052 

364 

161  067 

370 

145  038 

151  805 

380 

161  024 

381 

143  407 

143  801 

143  803 

144  601 

395 

143  406 

402 

161  026 

425 

142  854 

438 

161  278 

474 

161  105 

482 

145  154 

490 

143  016 

506 

143  942 

145  601 

507 

145  602 

145  603 

524 

143  950 

161  068 

538 

161  022 

545 

143  015 

574 

161  277 

613 

143  939 

647 

143  940 

648 

161  106 

676 

161  259 

701 

161  280 

94        143  486 


79 


Source 


Page       PB  Number 


Nav»l  Research  Lab.  ,  U.  oT 
WlacoMln.  Madtaon.  (Con. )      295 

407 


Naval  Retraining  Command. 

San  Oiego.  Calif. 
Naval  School  of  Aviadon 

Medicine.  Pensacola.  Fla. 

Naval  Supersonic  L*b.  .  Mass. 
Inac  ct  Tech. ,  Cambridge. 


NavaJ  Supply  Research  and 
Development  Facility, 
Bayonne.  N.J. 


427 

U 

86 
125 

79 
298 
414 
415 
433 
434 


179 

aoo 


Naval  Training  Device  Center. 
Port  Washington.  N.  Y. 


Naval  Weapons  L«bw , 
Dahlgren.  Va. 


Naval  Weapons  Plant, 

Washington.  D.C. 


Nary  Electronics  Lab. 
Diego,  Calif. 


San 


Naval  Experimental  Diving 
Unit.  NavaJ  Weapons  Plant, 
Washington,  D.C. 


Navy  Underwater  Sound  Lab.  , 
Fort  Trumbull,  New  London. 
Conn. 

Navy  Underwater  SounJ        ' 

Reference  Lab.  . 

OrUndo,  Fla. 
Nebraslca  U.  ,  Lincoln. 
Nepa  Div.  ,  Falrchild  Engine 

and  Airplane  Corp,  ,  Oak 

Ridge,  Tenn. 


Neurological  Research  Unit.  , 
Medical  Research  Council 
(Gt.  BriL) 

New  Hampshire  U.  Durham. 

New  Mexico  U.  ,  Albuquerque. 

New  Yortc  Psychiatric  Inst. 
New  York  Sute  Coll.  of 
Ceramics,  Alfred  U. 

New  Yort  U. ,  N.  Y. 


New  York  U.  CoU.  of  Engineer- 
ing, N.  Y. 


453 
453 

168 
514 
532 
541 

82 
168 
193 

284 
302 
524 


53 
158 
381 


617 
639 
655 


8 
382 
620 


91 
202 


202 
36 


86 
197 
283 

361 
521 


23 
28 
142 
309 
458 
242 

210 

653 

82 

87 

95 

123 

313 

329 

458 

561 

618 

685 

27 
33 
53 


137  («5 
139  ;55 
144  :  50 

137  <42 

138  (49 

143^37 
143(11 

143^71 

144  1B6 
144^22 

145  0  23 
144^^3 
144  4  )6 


143  5)4 

143  5  » 
161  2U 

144  9  \8 
144  9  >6 

138  518 
144  913 

144  9  16 

145  i;i3 

143  4  4 

138  5' 6 

143  81  6 
161  i:o 

144  119 

144  i:o 

138  3^4 

144  6-5 

139  OH 

143  7:3 

144  6<1 
144  6<2 

144  734 

145  3" 2 
145  3«  I 
145  63 ' 


139  171 

144  67  i 

145  14) 


143  42) 

144  11  I 


143  33 

138  641; 


138  311 
138  45: 
144  02' 
144  02: 
138  45- 
138  45; 


143  39C 
130  56< 

142  86^ 

144  343 
144  787 
144  233 

144  263 
161  481 

143  453 
138  936 
138  655 
143  851 
137  530 

143  945 
137  859 

144  969 
161  488 

145  651 

130  016 
143  787 
143  303 


Source 

New  York  U.  Coll.  o< 
Englneenng,  N.  Y.  (Con. ) 


Page       PB  Number 


Newton,  Mass.  High  School 
Norair  Div.  ,  Northrop  Corp. 

Hawthorne,  Calif. 
North  American  Aviation,  Inc.  , 

Columbus,  Ohio 

North  Carolina  U. ,  Chapel  Hill. 


62 

96 

138 

142 
1S9 
172 
2SS 


270 
2M 

aoi 

361 
372 
382 
419 
421 
422 
490 


307 

516 
SS2 

663 

675 
236 

618 

371 

373 

74 

250 


468 
North  Dakota  U.  ,  Grand  Forks.  246 
North  Pacific  Div.  ,  Corps  of 

Engineers,  Portland,  Ore.  34 

Northeastern  U.  .Boston.   Mass.   294 
Northwestern  Technological  Inst. , 


Evanston,   111. 


Northwestern  U. ,  Evanston,  111. 


308 
421 
544 
670 
6 
30 
195 
292 

368 
369 
565 
660 
679 
688 
474 

251 

199 


Nocre  Dame  U.  .  Ind. 

Noyes  Chemicai  Lab.  ,  U.  of 

Illinois,  Urbana. 
Nuclear  Development  Corp.  of 

America.   White  Plains,  N.  Y. 
NutndonaJ  Research  Lab.  , 

St.  Luke's  Hospital.  New  York 
Oak  Ridge  National  Lab.  ,  Tenn. 

Office  of  Naval  Research, 
Washington,  D.C. 


Office  of  Ordnance  Research, 
Durham,  N.  C. 


Office  of  Saline  Water,  Depc 
of  the  Interior,  Washington, 
D.C. 


Office  al  Scientific  Research 

and  Development 
Office  at  Scientific  Research 

and  Development.     Div.  6. 

Office  of  Scientific  Research 
and  Development.     Div.  14. 

Office  of  Scientific  Research 
and  Development.    Div.  16.         685 

80 


143  122 
143  557 
138  594 
143  592 
143  668 
143  662 
143  604 

143  892 

144  166 

137  889 
144  276 
144  324 

138  075 
144  572 
137  797 
144  783 
144  561 
144  575 
144  492 
161  388 
161  402 
161  404 

144  770 

145  607 
137  795 

144  936 

145  388 
137  950 

144  464 

145  247 

161  183 
137  866 

143  561 

144  349 
144  383 
144  499 
144  879 
144  141 

128  397 
144  419 

144  008 
137  847 
137  941 

145  644 
143  707 
128  262 

143  620 

144  375 
144  497 
144  692 
144  693 

144  852 

145  595 
145  818 
145  666 
137  837 

144  432 

143  116 


.465 
14 
25 

138  204 
143  368 
143  373 

318 
652 
653 

161  763 
161  471 
161  470 

278 
329 
514 
651 

144  052 
143  833 
161  443 

145  381 

491 

620 

161  373 
161  374 
161  375 
161  510 
161  511 

532 

145  122 

159 
507 

144  163 

145  086 

382 
507 

144  648 
137  822 

146  130 


Source 

Office  of  Scientific  Research 
and  DevelopmenL    Div.  17. 

Office  of  Technical  Services, 
Depc.  of  Commerce, 
Washington,  D.  C. 


Ohio  Sute  U.   Research 
Foundation,  Columbus. 


P»ge    PB  Number 


382        144  518 


Oklahoma  Agricultural  and 

Mechanical  Coll.  .  Stillwater. 
Oklahoma  Sute  U. ,  Stillwater. 

Oklahoma  State  U.  Research 
Foundation.  Stillwater. 

Oklahoma  U.  Research  Inst.  , 
Norman. 

Olln  Mathieson  Chemical  Corp. 

New  Haven,  Conn. 
O^NeiU,  Hugh  T.  ,  and 

Associates.  Annapolis.  Md. 
Ordnance  Fuels  and  Lubricants 

Research  Lab. ,  Southwest 

Research  Inst.  ,San  Antonio, 

Tex. 

Ordnance  Materials  Research 

Office,  Watertown  Arsenal, 

Mass. 
Ordnance  Research  Lab. , 

Pennsylvania  Sute  U.  , 

University  Park. 
Oregon  Sute  Board  of  Health, 

Portland. 
Oregon  Sute  Coll. ,  CorvaUis. 

Oregon  Sute  Coll.  Agricultural 
Experiment  SUDon,  Corvallis. 

Oregon  State  Coll.  School  of 
Science,  Corvallis. 

Oregon  U.  ,  Eugene 


273 
308 
403 
451 

6 
30 
79 
89 

135 
142 
146 
159 
243 
308 
350 
365 

427 
437 
458 
459 
522 
573 
639 
649 
670 
688 

323 
242 
251 

258 

316 
373 

639 

481 


179 
524 


514 


Oslo  U.  (Norway). 


Owens -Corning  Fiberglas  Corp. 
Newark,  Ohio, 


556 

127 
254 
660 

171 

136 
74 
135 
318 
205 
452 
596 

64 
693 

'  69 
195 


Oxford  U.  (Gt.  Brit. ) 


402 
267 
VO 
681 


OTS  SB-416 
OTSSB-411 
161  332 
151  567 

139  169 
161077 
143  498 
139  010 

143  284 

144  094 

143  359 
138  776 

138  593 

144  198 
137  906 

146  306 
144  642 
144  643 

139  429 
144  661 

144  851 
137  943 

145  333 
137  787 
161  493 
145  764 
145  625 
161  461 

147  857 
144  018 
144  331 

147  631 

144  330 

161  347 

145  534 
145  444 


138  780 
138  266 


161  443 


144  963 

143  558 

144  256 
161  525 

138  804 

143  699 

143  055 

144  026 

144  027 
143  638 

137  682 

145  650 
145  656 
145  611 
145  665 

143  669 

144  281 
144  282 
144  283 

144  574 
147  499 

138  108 

145  669 


Source 

Page 

FB  Number 

pacific  Science  Board, 

National  Research  Council 

Washington,   D.  C. 

123 

128  595 

466 

137  948 

Picific  Semiconductors,   Inc 

. 

Culver  City,  Calif. 

92 

137  815 

270 

144  153 
144  156 

PadovaU.  (Italy) 

89 

143  052 

215 

143  109 

Mmer  Biysical  Lab,, 

Princeton  U,,  N.  J. 

159 

143  429 

550 

144  723 

Paris  U.  (France) 

431 

144  519 

Intent  Office, 

Washington.   D.  C. 

353 

144  504 
144  625 

Pennsait  Chemicals  Corp. , 

Wyndmoor,   Pa. 
I^nnsylvama  State  U.  Coll. 

of  Engineering  and 

Architecture,  University 

park. 


Pennsylvania  State  U . 
University  rtrk 


Pennsylvania  State  U . 
Mineral  Industries  Experi- 
ment Station,  University 
Park. 


Psnnsylvania  U . ,. 
Philadelphia. 


Pennsylvania  U.  School  of 
Medicine,   Philadelphia. 

Perkin-Elmer  Corp., 
Norwalk,  Conn. 

Personnel  Lab., 
Lackland  AFB,  Tex. 


^rsonnel  Research  and 

Development  Corp. , 

Cleveland,   Ohio. 
Riarmakologisches  Institut 

der  Universiut,   Frankfurt. 
Bulco  Corp. , 

Philadelphia,   Pa. 


469 


2S1 
4tS 

519 

62 
135 
140 
IM 

325 

aai 

464 

474 
565 

606 


33 
92 

210 


401 

16 
120 
130 
131 
311 
322 
357 
369 
302 
533 
614 

462 

407 
532 

8 

12 
119 
456 

598 


niilips  Labs., 
Irvington  -on  -Hudson, 
N.  Y. 


8 
24 

54 

270 
271 

565 


426 
681 


Riysical  Metallurgy  Lab., 

Calif.  Inst,  of  Tech., 

Pasadena.  27 

niysical  Research  Labs,, 

Boston  U.,  Mass.  207 

Bwsical  Sciences  Lab., 

Ordnance  Tank -Automotive 

Command,  Center  Line, 

Mich.  527 

549 
553 
Ptcatinny  Arsenal, 

Dover,  N,  J.  60 

161 
279 
395 


145  349 


144  371 

145  213 
145  212 

143  781 

143  322 

137  918 
161  258 

138  337 

144  404 
144  606 

144  806 

145  455 

144  756 

145  667 


143  591 
143  124 
143  126 
143  125 
143  127 

143  128 

144  560 

143  466 
143  850 
143  047 

143  219 

144  475 
144  350 

137  897 

138  077 
144  648 
138  147 
138  122 

144  848 

161  350 
161  416 

143  689 
143  690 

143  540 

144  210 

144  792 

145  135 


143  703 

143  389 

139  065 
138  098 
138  102 
138  103 
145  445 
145  447 
145  448 
145  449 


144  521 
137  551 


139  161 
144  265 


145  013 
145  011 
145  012 

139  082 
139  185 
161  270 
144  076 
138  508 


Source 

Picatinny  Arseiul, 
Dover,  N.  J.  (con.) 

Pickard  and  Burns.  Inc . , 
Needham,  Mass. 

Pitman-Dunn  Labs.  Group, 
Frankford  Arsenal, 
RiUadelphla,   Pa. 


Pittsburgh  Consolidation 
Coal  Co.,  Libra-y,   Pa. 
Pittsburgh  U.,  Pa. 


Plasma  Propulsion  Lab., 
Republic  Aviation  Corp., 
Farmingdale,  N.  Y. 

Rasmadyne  Corp. , 
Santa  Ana,  Calif. 


Page        PB  Number 


Plastics  Lab., 

Princeton  U. ,   N.  Y. 
Iblacoat  Inc . ,  Blue  Ash, 

Ohio. 

Palan  Industries,  Inc., 
Huntington,   W.  Va. 

Polyteclmic  Inst,  of 
BrooUyn,  N.  Y. 


R>mona  CoU . , 
aarentwnt,  Calif. 

IV)tter  Instrument  Co. 
Inc.,   Hainview,  N.  J. 

Pawder  Metallurgy  Lab. , 
Rensselaer  Balytechnic 
Inst.,   Troy,   N.  Y. 

Fswder  Metallurgy  Lab., 
Stevens  Inst,  ot  Tech., 
Hoboken,  N.  Y. 

Princeton  U.,  N.  J. 


Propulsion  Research  CorR 
Santa  Monica,  Calif. 

Propulsion  Research  Lab., 

ftjlytechnic  Inst,  of 

Brooklyn,  N.  Y. 
Psycho-Accoustlc  Lab., 

Harvard  U.,   Cambridge, 

Mass. 


395 
519 

53 


61 


196 
279 
305 
619 

159 
239 
242 
431 


433 


159 
173 


21s 
365 
434 

519 
520 

567 

689 

554 
608 

561 

77 
79 

135 
260 
279 
299 

322 
323 
411 
415 

474 
608 
663 
667 


668 

689 

94 

358 

83 


417 
41 
179 
190 
219 
235 
238 
281 
292 
293 
310 
357 
373 

399 

475 
609 

699 


64 

398 
425 


144  738 
138  357 

143  491 
143  560 


138  726 

139  080 
139  146 
138  829 
144  041 
144  237 
138  272 

138  803 
144  259 
144  236 
137  547 


144  490 
144  491 

161  262 
143  998 

143  999 

144  000 
144  009 
161  117 

143  163 

144  768 
144  488 
144  864 
144  907 

144  971 

161  455 

161  433 
161  519 

145  441 

138  857 
143  510 

143  600 
161  109 
138  487 

144  075 

137  507 
144  381 

138  208 
138  207 
161  318 

144  903 

145  033 
151  875 

137  958 
145  708 
145  480 
145  481 
145  482 

145  566 

146  105 
146  106 
146  107 

138  243 

138  631 

144  424 


143  645 


145  029 
143  245 
143  022 
143  655 

143  570 

144  042 
144  273 
138  418 
144  290 
144  296 

143  864 

137  897 

144  815 
144  816 

144  577 

138  169 
137  702 

145  531 
145  592 
145  593 

129  887 
142  912 


144  500 
144  685 


Source 

Pape 

re  Number 

Pbycholopcal  Labs^ 
Carnegie  Inst,  of  Tech. 

Pittsburgh,   Pa. 

12 

143  460 
143  705 

459 

145  214 

Psychological  Research 

Association,  Inc., 

Arlington,  Va. 

12 

143  617 

467 

138  335 

Psycholottisch  Laboratorium 
van  de  Oniversteit  te 

Nijmegen  (Netherlands) 

12 

143  .Vi6 

Psychometric  Lab.,  U.  of 

North  Carolina,  Chapel 

HiU. 

677 

145  112 

I\ierto  Rico  U . ,   Mayaguez. 

54 

139  212 

Purdue  Resea-ch  Foundation, 
Lafayene,  Ind. 


Rirdue  U . , 
Lafajrene,  Ind. 


Purdue  U .  Div .  of 
Engineering  Sciences, 
Lafayette,   Ind. 

Quartermaster  Corps, 
Washington,   D.  C. 

Quartermaster  Food  and 
Container  Inst,  for  the 
Armed  Forces,  Chicago, 
111. 


Quartermaster  Research  and 
Eng;ineering  Center, 
Natick,   Mass. 


571 

74 
245 
292 

292 
293 

310 
365 

407 
423 
475 

491 
609 
650 
694 


142 
649 


280 
517 
518 


16 

85 

131 

138 


Queen's  U.,  Belfast 

(North  Ireland) 
Quick,  A.  W. 
Radiation,   Iik.,  , 

Melbourne,   Fla. 
Radiation  Lab., 

Johns  Hopkins  U., 

Baltimore,  Md. 
Radiation  Lab.,   Mass. 

Inst,  of  Tech.,  Cambridge. 
Radio  Astronomy  Lab.,  U. 

of  Alabama,  Ala . 
Radio  Condenser  Co., 

Camden.  N.  J. 


Radio  Corp.  of  America, 
Camden,  N.  J. 


140 
180 
200 
212 
241 
286 
329 
366 
402 
424 
479 
554 
555 
655 

247 
146 

159 


Radio  Corp.  of  America, 

Harrison,  N.  J. 
Radio  Corp.  of  America, 

Lancaster,   Pa. 

Radio  Corp.  of  America, 
Moorestown,   N.  J. 


61 


144  658 

128  628 
143887 
144  071 

143  179 

143  180 

144  214 
137  434 
144  741 
144  753 

137  844 

138  165 

144  944 
137  842 

145  532 
145  067 
145  380 


138  182 
145  106 


138  412 
144  880 

144  881 


143  413 
139  015 
143  428 
143  281 
143  788 
143  832 
138  598 
143  737 

143  719 

144  203 
144  176 
143  888 

143  833 

144  450 
144  532 

144  534 

145  139 
144  533 
138  411 
161  331 

144  250 
143  455 

143  093 


217 

138  595 

507 

137  822 

451 

145  096 

382 

144  872 

144  873 

144  954 

383 

144  874 

144  875 

96 

143  396 

159 

138  552 

507 

145  195 

308 

145  196 

145  197 

145  198 

145  199 

145  200 

636 

145  194 

637 

145  202 

145  203 

640 

145  201 

637 

145  235 

54 

161  0B2 

640 

145  237 

143  305 


Source 

IUklK>  Corp.  of  America, 

Princeton,  N.  J. 
Radio  Corp.  of  America, 

Somerviile,  N.  J. 
Radio  Receptor  Co. ,   Inc., 

Brooklyn,    N.   Y. 
Radiobiologicai  Lab.,  U.  ol 

Texaa,  Auatin. 


Page        n  Nuwi  Kr 


3S3 

SOS 

soi 

2S 

2S 

12S 

127 


Ramo-Woolndge, 

Lo«  Angeies,   Caiif. 
Raytheon  Go. ,  Newton, 


Raytheon  Mfg    Co., 
Waltham,   Masa. 


RCA  Defense  Electronic 
Products,  Caniden,   N.  J. 

RCA  Service  Co. , 
Camden,  N.  J. 

Remington  Rand,   Inc   , 

Riiladelphia,    P». 
Remington  Rand  Uiuvac  Div. 

Spcrry  Rand  Corp., 

St    Paul.   Minn. 


207 

160 
383 


384 

see 

323 
328 

637 

87 

271 
637 

203 


76 


Renaaelaer  Ktlytechmc 
inat.,  Troy,  N.  Y. 


Reaearch  Center  (or  Group 

Dynamics,   U.  of  Michigan, 

Ann  Arbor . 
Reaearch  Center  for  Human 

Reiatlons,    New  York  U. 

N.  Y. 

Reaearch  Center  for  Mental 
Health.  New  York  U., 
N.  Y. 

Research  Inst.,  Temple  U. 
Ruladelphia,   Pa. 


160 

30 
147 
190 
191 
251 
293 
300 
421 
538 
541 
660 
663 
671 


459 


358 

459 


600 

81 
569 
570 
609 


137  I  28 

138  163 
1381196 

143  182 

143 :83 
143  ;40 
143:84 
143(79 
143:41 

143  106 

143  '99 
138  C  52 
138C54 
138  C55 
138  0  94 
138  GSl 
138050 

137  7  74 

144  3  79 

145  4)8 

143  3)0 

161  2>9 
145  9  t4 

138  810 


143  7  « 
143  7 '9 

143  8  6 

144  18 


129  9-2 
143  1:9 

143  516 
139  21  1 
1439:4 

144  216 
144  116 

144  5:9 
137  7:8 
137  9(5 

145  5^5 
145  S(7 
145  3<  7 


145  ICI 


144  6C  I 

145  2C5 


161  50 i 

143  751 

144  98. 

145  091 
137  831 
145  36  1 
161  46  1 


Source 


Page        PB  Number 


Reaearch  Lab.  of  Electronica, 
Maas.  Inst,  of  Tech., 
Cambridge.  160 

464 
509 


533 
547 
568 

637 
638 
678 
681 


Reaearch  Lab.  of  Heat 
Transfer  in  Electronics, 
Maas.  Inst,  of  Tech., 
Cambridge. 

Research  Lab.  of  Physical 
Electronics,  Tufts  U.. 
Medford,  Mass. 

Research  Technology 

Associates,   Inc., 

Waltham,   Mass. 
Rice  Inst.,  Houston,   Tex 


Rochester  U.,   N.  Y. 


Rock  Island  Arsenal,   Ul. 
Rock  Island  Arsenal  Lab. 

m 


Rocket  Reaearch  Lab., 
Ohio  State  U.  Research 
Foundation,  Columbus. 

Rocketdyne,   Canoga  Park. 
Calif. 


683 

202 
54 


558 
323 
431 
671 
116 
362 
470 
475 
491 
545 
602 


606 
610 
689 
287 


143  SS6 
145  131 
145  132 
145  340 
145  436 
145  267 

144  929 

145  437 
145  268 
145  265 
145  526 
145  266 
145  778 
145  130 


161  076 


138  694 

138  825 


144  980 

143  929 

137  846 

145  368 

144  001 

138  347 
138  145 
138  149 

145  362 
138  245 

146  138 
146  139 
146  140 
138  144 
138  246 
145  645 
143  885 


61 

143  427 

143  440 

71 

143  332 

84 

143  869 

143  870 

168 

161  097 

174 

161  267 

lat 

138  762 

193 

144  053 

286 

144  335 

301 

144  385 

309 

144  387 

404 

138  408 

138  409 

421 

161  352 

524 

145  113 

549 

144  735 

145  114 

674 

145  115 

285 

161  300 

650 

161  480 

13S 

143  916 

179 

161  128 

Source 

Rodman  Lab., 
Waterto>M>  Arsenal, 


P»y        PB  Number 


Maaa. 


Rome  Air  Development 
Center,  Griffiss  AFB, 
N.  Y. 


Rome  U.  Otaly) 

Rosemount  Aeronautical 
Labs.,  U.  of  Minnesou, 
Minne^xilis. 


Royal  Inst,  of  Tech. 
(Sweden) 


Rutgers  Stse  U., 
New  Brunswick, 


N.  J. 


Rutgers  Stse  U. 
Coll.  of  En^neerint 
New  BrunsMck,  N.  J. 


172 
175 

177 
301 
302 
397 
647 
651 
670 


34 
54 

55 

70 

76 

160 

161 


212 
271 


272 
282 

294 
384 
407 
438 
558 
697 
699 
299 


251 
373 
542 

71 
411 
610 

689 

302 
331 
397 
545 
670 
689 


84 


161  122 

143  625 
161  098 
161  269 

144  322 
143  947 
138  506 

145  378 
161  466 
145  379 


143  266 
138  619 
138  620 
129  888 
138  618 

138  622 

139  089 

143  954 

144  081 

142  944 

143  580 
143  750 

143  907 

144  080 
144  219 
144  298 
144  484 
144  070 
144  082 
144  299 
144  467 
144  775 
144  485 
144  407 

144  776 

145  600 
145  493 
144  297 
144  304 


144  346 

145  031 

144  952 

143  051 
161  356 

145  612 
145  613 
145  621 

144  392 
144  327 

144  540 

145  503 
145  360 
145  329 


143  294 


Source 

Sacramento  State  Coll . . 
Calif. 

Sage  Labs  . ,  Inc .  , 

Welles  ley.  Mass. 
Sc.  Anthony  Falls  Hydraulic 

Lab . ,  U .  of  Minnesota , 

Minneapolis 
St.  Louis  U.  School  of  Medicine 

Mo. 
St.  Lukes  Hospital, 

New  York 
Sarah  Mellon  Scaife  Rpdiation 

Lab . ,  U .  of  Pittsburgh .  P^. 

Saskatchewan  U .  (Canada) 

School  of  Aviation  Medicine , 
Brooks  AFB,  Tex. 
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Source 


Page     PB  Number 


36 
254 

509 


416 

'  16 

123 

423 
689 
595 

7 

9 

16 

17 

19 

20 

23 

26 


120 
127 
238 
241 
242 
243 
244 

245 
360 
602 
603 

School  of  Mines  Research  and 
Development  Association, 
Rapid  City.  S.  D.  491 

Schwinger,  Julian,  Cambridge, 
Mass.  571 

Scintilla  Div  . ,  Bendix  Aviation 
Corp.,  Sidney,  N.  Y.  55 

Scripps  Institution  of  Oceanog- 
raphy, U    of  C!>lifomia , 
La   Jolla  256 

481 

Scuola  di  Perfezionmento  in 
Fisica  Teorica  e  Nucleare, 
Mostra  d'Oltremare,  Naples 
ataly)  93 

Seattle  U.  Wash.  384 

Selskapet  for  Industrlell  og 
Teknisk  Forskning  ved  Norges 
Tekniske  Hogskole  (Norway)      175 

Semiconductor  Lab.  .  Hughes 
Products.  Los  Angeles.  Calif.  384 

Servo  Corp .  of  America , 
New  Hyde  Park,  N.  Y.  272 

Servomechanisms  Lab.  .  Mass  . 
Inst,  of  Tech.,  Cambndge         373 

Ship  Structure  Commute, 
Washington,  O.  C.  648 

Shell  Development  Co. . 

Emeryville,  Calif.  285 

Signal  Corps  Publications 

Agency,  Fort  Monmouth,  N.J.  573 


Sloane  Physics  Lab. , 
New  Haven .  Conn . 

Smith ,  A .  O.,  Corp . , 
Milwaukee.  Wis . 


Yale  U . , 


Solid  Propellant  Information 

Ajpncy,  Applied  Phvsics  Lab. 

Johns  Hopkins  U . , 

Silver  Spring,  Md. 
Sonotone  Corp. ,  Elmsford, 

N.  Y. 
Soundrive  Engine  Co. . 

Los  Angeles  ,  Calif . 


318 
67 

647 
161 
147 


137  992 

144  270 

145  301 


138  550 

161  084 

143  860 

138  573 
145  702 
145  586 
145  657 

143  742 
143  374 
138  995 
143  746 
143  585 
143  747 
143  375 
143  379 
143  382 

128  453 
143  372 
143  743 
143  367 
143  369 
143  756 

129  388 
143  072 
143  377 
143  923 

143  581 

144  225 
144  171 
144  218 
138  432 
144  172 
144  173 
144  465 

144  687 

145  524 
145  099 


161  401 
145  231 
142954 


144  197 
138  280 


143  111 

144  657 


143  836 
138  484 

144  021 

144  640 

137  556 
137  557 

137  817 

144  998 
144  999 

143  957 

138  319 
138  324 


145  584 
143  664 
138  868 


South  Dakota  School  of  Mines 

and  Tech. ,  Rapid  City 
Southern  Calif.  Labs  . .  Stanford 

Research  Inst . . 

South  Pasadena 
Southern  Research  Inst . , 

Birmingham,   Ala. 

Southwest  Research  Inst . , 
San  Antonio ,  Tex . 

Space  Research  Labs  . .  Litton 
Industries  ,  Beverly  Hills  , 
Calif. 

Sparton  Radio-Television  Div  . , 

Sparks -Withington  Co. , 

Jackson,  Mich. 
Spectroscopy  Lab.  ,  Pennsylvania 

State  U.  ,  University  l^rk 
Speech  Research  Lab. .   U  .  of 

Michigan,  Ann  Arfoor 
Sperry  Gyroscopye  Co. , 

Great  Neck,  N.  Y. 
Spragie  Electric  Co. , 

North  Adams  ,  Mats  . 
Springfield  Armory,  Mass  . 


482 


147 

171 
520 

175 
525 


187 
520 


161 


Sunford  Electronics  Labs  . 
Stanford  U.,  Calif. 


89 

55 

138 

161 
168 
175 
282 
285 
421 
514 
534 
670 
672 

55 


161 
162 


182 
217 

272 


273 
316 
323 
325 
384 


509 

510 
638 
697 


Stanford  Research  Inst.  , 
Park.  CaUf. 


Menlo 


698 

30 

34 

56 

61 

62 

92 

135 

135 

138 

162 

198 
201 
273 
384 
385 


386 


387 


395 
510 


•3 


61  381 


61  099 

43  775 

44  573 

31  844 

45  691 


61  116 
44  906 


43  752 

43  097 
38  816 

44  114 

43  559 
61  268 
61  121 

44  055 
44  130 
44  567 
44  924 

44  941 

45  377 
45  530 

38  708 

39  124 
43  306 
43  483 
38  586 
38  588 
43  327 
43  487 
43  199 

43  844 
38  141 
38  346 

44  061 

43  735 

44  060 
44  062 

43  972 

37  914 

38  549 

38  585 

44  812 
44  933 

44  811 

45  571 
45  572 
45  587 
45  588 
45  321 

39  187 
43  518 
38  601 
43  623 
43  517 
43  297 
43  162 
43  685 
43  774 
43  398 
43  404 

43  684 
61  115 

44  310 

45  045 
45  046 
45  047 
45  048 
45  049 
45  050 
45  051 
45  052 
45  053 
45  054 
45  055 
45  056 
45  057 
44  595 
37  448 


Source 


Stanford  Research  Inst.  Menlo 
Park,  Calif,  (con.) 


Stanford  U.,  CaUf. 


Page 

re  Number 

610 

145  641 

145  671 

161  462 

638 

145  563 

145  564 

145  575 

639 

145  576 

622 

145  285 

682 

137  791 

683 

145  670 

74 

139  160 

143  791 

95 

139  170 

97 

143  326 

182 

143  337 

219 

143  843 

261 

138  115 

138  121 

330 

144  16S 

438 

144  672 

483 

145  452 

532 

144  93S 

533 

144  932 

144  940 

550 

137  SX, 

552 

144  964 

558 

145  504 

573 

138  SW 

611 

145  313 

651 

145  3»9 

660 

145  250 

689 

145  .TOSS 

701 

145  251 

145  386 

145  387 

145  582 

Stanford  U .  Div .  of  Engineering 

Mechanics ,  Calif. 
Statistical  Techniques  Re- 

searchGroup,  Princeton  U  . , 

N.  J. 
Stavid  Engineeriitg,  Inc  . , 

Plainfield,  N.J. 

Stelma,  Inc. ,  Stamford,  Conn. 
Sterling  Chemistry  Lab.  .  Yale 

U . ,  New  Haven ,  Conn . 
Sterling  Labs.,  Arlington.  Va. 
Stevens  Inst .  of  Tech .  , 

Hoboken.  N.  J. 
Stockholm  U .  (Sweden) 

St  romberg- Carlson , 

San  Diego,  Calif. 
Sundstrand  Turbo  Div  .  , 

Sundstrand  Machine  Tool  Co. 

Pacoima ,  Calif. 

Swanhmore  Coll . .  Pa  . 

Sylvama  Electric  Products  ,  lite . 

Baytide,  N.  Y. 
Sylvama  Electric  Products  ,  Inc . 

Mountain  View.  Calif.    See 

Electronic  Defense  Lab. ,  Inc. 

Mounuin  View,  Calif. 
S^lvania  Research  Labs  . . 

Bajrside.  N.Y. 

Syracuse  U..  N.Y. 


663 


407 

273 
410 
510 

31 
244 

312 
431 

690 

162 


281 
398 
203 

397 

56 


Syracuse  U .  Rase 
N.  Y. 


irch  Inst. 


45  599 


44  817 

38  072 

44  42S 

45  193 

39  0t3 
44  271 

43  9C7 

44  408 

45  923 

38  560 


44  012 
44  656 
38  800 

61  323 

138  799 


387 

138  590 

419 

144  972 

136 

143  678 

206 

143  169 

207 

143  193 

360 

144  686 

428 

137  886 

137  886 

433 

137  922 

460 

137  881 

475 

145  280 

533 

138  126 

138  127 

660 

145  506 

145  554 

661 

145  505 

56 

143  488 

143  490 

143  496 

57 

143  493 

143  526 

93 

129  563 

95 

143  489 

143  525 

211 

143  023 

Source 

Syrtcuie  U  .  Re«e«rch  Imc  . 
N.  Y.  (con.) 


Syiiemt  Labs  .  Corp. . 
Sherman  Oaks,  CMil . 

Teachers  Coll . ,  Columbia  U  . 

New  York 
Technical  Operati  is  .  Inc  . . 

Arlingto   ,  Mass  . 
Technical  Operations  .  Inc , , 

Burlington.  Mass  . 


Technical  Research  Group, 
Syoaiet.  N.  Y. 


Page     PB  Nu  i*e 


329 

387 
427 
679 

168 
169 


677 


Technical  U .  .  Copenhagen 

(Denmark) 
Technical  U  .  ,  Trondheim 

(Norway) 
Technion  Research  and  Develop 

ment  Foundation.  Ud . 

Osrael) 
Technisch  Documentatie 

Centrum  voor  de  Knjgsmacht 

(Netherlands) 
Techmsche  Hochschule, 

Aachen  (Germany) 
Technlsche  Hochschule, 

Graz  (Austria) 
Technlsche  Hochschule, 

Hannover  (West  Germany) 


Technlsche  Hochschule. 

Karlsruhe  (West  Germany) 
Technlsche  Hochschule, 

Munich  (Germany) 


T-mpleU.,  Philadelphia.  Pa. 

Tennessee  U.  Engineering  Ex- 
periment Station,  KnoxvlUe 

Texas  A.  and  M.  Coll., 
College  System 

Texas  A.  and  M.  Research 
Foundation ,  College  Station 


Texas  Nuclear  Corp. ,  Austin 
Texas  U . ,  Austin 


Texas  U  .  Medical  Branch , 

Galveston 
Textile  Research  Inst. , 

Princeton,  N.J. 
Theoretical  Chemistry  Lab. , 

U    of  Wisconsin,  Madison 

Thlokol  Chemical  Corp . , 

Trenton,  N.J. 
Thomas  .  A  .  S  . ,  Inc. , 

Cambridge.  Mass. 
Tiunlum  Metallurgical  Lab. 

Battelle  Memorial  Inst. , 

Columbus  ,  Ohio 

Titanium  Metals  Corp.     of 
Amenca.  Henderson,  Nev. 

Toronto  U .  (Canada) 

Transistor  Applications,  Inc. 
Boaton,  Mass. 


Transitron  Electronic  C^rp. 
Wakefield  ,  Mass. 

Travelers  Insurance  Co. , 
Hartford.  Conn. 


206 
611 

543 

432 

679 

316 

296 

300 

668 

79 
273 
299 
510 
542 
668 
570 
672 

639 
682 

368 
492 

138 
256 
661 
553 

28 

31 
125 
206 
247 
475 
606 

19 

180 

476 
568 

525 

640 


194 

417 

65 
483 

274 
388 
639 

163 
510 

139 


1 

137| 
1 
1371 

161 
161 


356  144 


146 


70 

138 

879 

470 

137 

874 

525 

138 

214 

93 

138 

704 

163 

138 

551 

m 

144 

248 

559 

138 

277 

143 


145 


145 


117 


yii 


68 


144  126 

145  1 .80 

144  :  176 

144  :94 
144:  13 
144:62 

145:30 

143  164 

144  :51 

143  <,  55 

145  170 
145  2  96 
145  156 
138  435 

137  <!54 

145  5  90 

145  2H 

138  215 
161  3>6 

143  5»0 

137  5i9 
1393)5 
161  416 
143  218 

139  1  17 
143  3 '1 

143  0::i 

144  3li4 

138  1  i8 

137  5;  9 

143  3;  6 

138  514 

161  4(8 

161  4(7 

161  4:\ 

138  2<2 


121  62 D 
144  561 

143  62  9 
138  23  3 

143  97$ 

144  42) 

145  28! 

138  80 

144  971 

143  51  I 


Source 


Page   PB  Number 


Source 


P»ge     PBNun*er 


288 
852 
458 
552 

147 
148 

788 

128 


Trinity  Ckill . .  I>jblin  (Ei  re) 

Trinity  Coll .  .  Hartford ,  Conn . 
Tufts  U.  ,  Medford,  Mass. 

Tung-Sol  Electric,  Inc., 

Bloomfield,  N.  J. 
Ultrasonics  Research  Lab., 

Western  Reserve  U  . , 

Cleveland,  Ohio 
Union  Thermoelectric  Corp. , 

Forest  Park.  111. 

United  Aircraft  Corp.  , 

East  Hartford,  Conn. 
United  States  Testii^  Co.  ,lnc. , 

Hoboken,  N.J. 
Universal  Transistor  Products , 

Inc.  ,  Westbury,  N.  Y. 
University  Coll. .  Cork  (Eire) 


476 
559 
74 
241 
682 


251 

163 
680 

485 

63 

623 

74 


533 
University  Coll .  ,  Dublin  (Eire)    560 
University  Coll .  of  North  Staf- 
fordshire (Gt.  Bnt.)  325 
University  Hospitals,  Iowa  City, 

Iowa  17 

University  of  Southern  California 
Los  Angeles  200 

365 
536 
536 

611 
University  of  Southern  California 
Engineenng  Center, 
Los  Angeles  235 

299 
414 
668 
683 
University  of  Southern  California 
School  of  Medicine, 
Los  Angeles  464 

Uoner  Ai  r  Lab .  ,  U  .  of 

Colorado.  Boulder  429 

Uppsala  U  .  (Sweden)  26 

93 
211 


USAF  Radiation  Lab. ,  U.  of 

Chicago,  111. 
Utah  U . ,  Salt  Lake   City 


Utah  U.  Coll.  of  Engineenng, 
Salt  Lake  City 

Vanderbilt  U.,  Nashville,  Tenn 


423 
533 
551 
604 
611 
675 
683 
684 


690 


693 

128 
197 
396 

417 
522 

58 

177 

.    12 

13 


Varian  Associates  ,  Palo  Alto, 
Calif. 


163 
510 
511 

358 


Vermont  U. ,  Burlington 
Vertol  Aircraft  Corp. , 

Monon,  Pa .  147 

Virginia  Agricultural  Experiment 

Station,  Blacksburg  182 

283 
408 
521 


144  889 
144  920 
139  083 

144  178 

145  690 


89    143  878 


143  858 

144  068 
137  789 

137  451 

143  666 

145  276 
143  167 

143  168 
145  278 
145  019 

144  469 

143  584 

143  931 
137  534 

145  020 
145  021 
145  022 
145  185 


144  474 

143  921 

144  781 
138  109 

145  638 


161  441 

144  434 
138  712 
143  586 
138  710 

142  971 

143  636 
143  918 
143  919 
138  491 

145  191 
145  190 
145  620 
145  328 
145  676 
145  189 
145  187 
145  188 
145  325 
145  186 
145  324 
145  326 
145  619 
145  327 

143  380 

143  472 

138  177 

144  562 
161  146 

139  183 
138  817 
143  708 
143  710 
143  706 
143  709 

137  923 

145  232 
145  233 
145  234 

137  884 

142  950 

138  178 
138  179 

143  925 

144  400 
138  572 


Virginia  U.  ,  Charlottesville         183 


359 
361 
534 


Visibility  Lab.  ,  U  .  of 
California,  San  Diego 

Vision  Research  Labs  . ,  U. 
of  Michigan.  Ann  Art»r 


Visual  Research  Lab. , 
Wellesley,  Coll..  Mass. 

Vitro  Corp.  ,of  America, 
New  York 


Vitro  Labs . 
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AD- 225  884 

457 

AD-225  909 

383 

AD-225  924 

641 

AD-225  928 

391 

AD-225  9.53 

262 

AD-225  985 

391 

AD-225  994 

392 

AD-  225  99s 

226 

AD-225  996 

AD-226  010 

Page 

461 
337 


494 
223 
119 
46 
91 
331 
258 
73 
471 
47 
90 
488 
619 
422 
385 
602 
382 
494 
263 
83 
712 
30 
489 
404 
23 
260 
397 
391 
42 
575 
41 
21 
606 
•06 
336 
263 
434 
70 
252 
252 
539 
436 
330 
405 
436 
378 
117 

«>7 
«2B 

372 
454 
335 

178 
593 

499 

530 

372 

396 

341 
26 
36 

620 

252 

541 

541 

276 

337 

254 

399 

255 

303 

254 

260 

433 

472 
33 

580 

404 
647 
609 
406 
301 
488 
407 

36 
540 
792 
506 
349 


Number 

AD-226  012 
AD-226  025 
AO-225  027 
AD-226  030 
AD-226  038 
AD- 235  049 
AD-226  072 
AD-225  073 
AD-226  097 
AD-226  119 
AD-235  150 
AD-225  157 
AD-225  163 
AD-225  197 
AD-226  224 
AD- 236  228 
AD- 236  229 
AD-226  248 
AD-235  257 
AD-235  258 
AD-235  283 
AD-235  285 
AD-226  293 
AD-235  296 
AD-226  302 
AD-225  305 
AD-235  309 
AD-226  310 
AD-225  319 
AD-235  327 
AD-226  335 
AD-235  336 
AD-226  337 
AD-225  342 
AD-235  343 
AD-225  364 
AD-235  382 
AD-235  383 
AD- 236  388 
AD-235  391 
AD- 236  407 
AD-225  417 
AD-235  419 
AD-226  420 
AD- 236  430 
AD-226  432 
AD-225  434 
AD-225  436 
AD-225  477 
AD-226  500 
AD- 236  525 
AD-235  525 
AD- 236  527 
AD- 236  528 
AD-226  587 
AD-225  .595 
AD-226  604 
AD-236  614 
AD  226  640 
AD-226  648 
AD-236  660 
AD-226  662 
AD-236  663 
AD-236  671 
AD-235  681 
AD-225  686 
AD-236  687 
AD-226  688 
AD  226  728 
AD-226  732 
AO-225  733 
AD-226  734 
AO-226  739 
AD-235  742 
AD-225  815 
AO-226  846 
AD-226  847 
AD-226  852 
AO-226  899 
AD-235  964 
AD  236  966 
AD-226  968 
AD-236  971 
AD-226  977 
AD-226  983 
AD-236  990 
AD-226  991 
AD-226  992 
AD-226  998 
AO-227  014 
AD- 227  024 
AD- 227  025 
AD- 227  039 


Page 


Number 


40 

AD- 227  051 

580 

47 

AD-227  063 

376 

490 

AD- 227  096 

154 

546 

AD-227  098 

693 

200 

AD-227  103 

270 

464 

AD-227  106 

465 

400 

AD-227  121 

271 

382 

AD-227  124 

546 

330 

AD-227  130 

482 

442 

AD-227  144 

536 

689 

AD-227  151 

48 

635 

AD-227  162 

,580 

495 

AD-227  190L  (Military 

only)      48 

486 

AD-227  196 

610 

470 

AD-227  256 

274 

376 

AD-227  2.57 

350 

343 

AD-227  260 

249 

720 

AD-227  264 

407 

341 

AD-227  266 

574 

465 

AD-227  271 

606 

379 

AD-227  274 

756 

379 

AD-227  275 

756 

713 

AD-227  298 

745 

425 

AD-227  318 

743 

329 

AD-227  319 

743 

331 

AD-227  331 

374 

33 

AD-227  3.33 

373 

328 

AD-227  346 

253 

351 

AD-227  357 

622 

467 

AD-227  372 

743 

9 

AD-227  373 

454 

213 

AD-  227  407 

491 

539 

AD-227  426 

496 

505 

AD-227  453 

709 

457 

AD-227  472 

698 

442 

AD-227  478 

7.56 

481 

AD-227  520 

393 

40 

AD-227  521 

602 

316 

AD-227  524 

4.35 

379 

AD-227  525 

466 

65 

AD-227  532 

679 

767 

AD-227  550 

540 

398 

AD-227  556 

219 

357 

AD-227  621 

711 

770 

AD-227  628 

738 

532 

AD-227  651 

646 

131 

AD-227  665 

747 

500 

AD-227  693 

391 

613 

AD-227  716 

149 

334 

AD-227  721 

38 

764 

AD-227  730 

692 

160 

AD-227  745 

606 

160 

AD-227  751 

306 

160 

AD-227  766 

447 

723 

AD-227  776 

623 

97 

AD-227  777 

640 

462 

AD-227  806 

637 

489 

AD-227  813 

387 

377 

AD-227  825 

710 

331 

AD-227  828 

755 

344 

AD-227  841 

362 

.36 

AD-227  865  superseded 

466 

382 

AD-227  866 

755 

381 

AD-227  879 

743 

377 

AD-227  904 

305 

408 

AD-227  906 

772 

402 

AD-227  907 

772 

741 

AD-227  915 

252 

467 

AD-227  916 

253 

251 

AD-227  922 

766 

251 

AD-227  931 

397 

253 

AD-227  949 

343 

382 

AD-227  961 

680 

148 

AD-227  963 

501 

40 

AD-227  993 

468 

403 

AD-227  998 

292 

338 

AO- 228  002 

673 

687 

AO- 228  005 

778 

475 

AD- 228  064 

436 

690 

AD- 228  067 

782 

327 

AD- 228  069 

682 

309 

AD-228  080 

288 

755 

AD-228  082 

783 

483 

AD-228  089 

530 

513 

AD-228  1O8 

773 

757 

AD-228  129 

781 

206 

AO-228  1.30 

781 

270 

AD-228  133 

395 

274 

AD-228  1.53 

449 

374 

AD-228  163 

484 

•M 

AD-228  178 

153 

543 

AD-228  194 

422 

431 

AD-228  198 

427 

NvtnbeT 

AO-228  252 
AD-  228  255 
AO-228  264 
AD- 228  271 
AD- 228  288 
AD- 228  299 
AD- 228  300 
AD- 228  330 
AO-228  340 
AD- 228  355 
AD- 228  363 
AD- 228  364 
AD- 228  372 
AD- 228  375 
AD- 228  384 
AD- 228  388 
AD- 228  391 
AD- 228  393 
AD  228  394 
AD- 228  395 
AD- 228  397 
AD-  228  403 
AD- 228  429 
AD- 228  435 
AD- 228  443 
AD- 228  447 
AD- 228  466 
AD- 228  468 
AD- 228  532 
AO-228  561 
AD- 228  583 
AD- 228  596 
AD- 228  622 
AO  228  623 
AD- 228  629 
AO-228  633 
AD- 228  634 
AD- 228  661 
AD-  228  708 
AD- 228  734 
AO-228  774 
AD- 228  779 
AD- 228  792 
AD- 228  801 
AO-228  822 
AD- 228  823 
AD- 228  833 
AD- 228  834 
AO-228  840 
AO-228  931 
AD- 228  935 
AO-228  941 
AD- 228  843 
AO-228  975 
AD- 228  984 
AD- 228  996 
AO-  229  0O4 
AD- 229  053 
AD-  229  060 
AO-229  080 
AD- 229  083 
AD- 229  107 
AD- 229  134 
AD- 229  108 
AO-229  118 
AD- 229  155 
AD- 229  178 
AD- 229  195 
AO-229  206 
AD- 229  209 
AD- 229  222 
AD- 229  223 
AD- 229  275 
AO-229  282 
AD- 229  340 
AO-229  342 
AD -229  343 
AD- 229  345 
AD- 229  365 
AD- 229  366 
AD- 229  378 
AD- 229  387  - 
AD- 229  391 
AO-229  397 
AD- 229  418 
AD-229  451 
AD- 229  488 
AD-229  496 
AD-229  500 
AD-229  586 
AO-229  659 
AO-229  822 
AD-229  825 
AD-229  893 


lumber 


US 


794 
9W 

uo 

7S7 
701 
649 

778 
344 

63S 
644 
559 
793 
463 
SOI 
748 
332 
746 
335 
490 
276 
726 
275 
641 
752 
384 
387 
79 
637 
509 
200 
452 
639 
774 
719 
707 
29 
421 
786 
431 
557 
557 
403 
738 
566 
403 
684 
682 
535 
35 
497 
593 
161 
41 
89 
584 
785 
641 
615 
619 
723 
434 
452 
t64 
149 
313 
772 
757 

sai 

7Sl 

28 
790 
427 

ap 

S65 

97 
619 
339 

336 

262 

675 

642 

159 

620 

728 

765 

421 

346 

756 

721 


;30( 

;3o 

;3o 

iJO 
i)0 

3)0 : 

2)0 
210 
2)0 
210 
210 
20 
20 
20 
20 
2  0 

to 
ro 

2'0 

230 

22D 

233 
-23) 
-23) 
-23) 
-23» 
-231 
-231 
-23(1 


AD 
AD 
AD- 
AD 
AD 
AD 
AD 
AO- 
AO- 
AD- 
AO- 
AD- 
AO- 
AD- 
AO- 
AO 
AD 
AO 
AD- 
AD- 
AD- 
AD- 
AD- 
AD- 
AD 
AD- 
AD 
AD- 
AD- 
AD- 
AD- 
AD- 
AD- 
AO- 
AD- 
AD 
AD- 
AD- 
AD 
AD 
AD- 
AO-23( 
AD-23< 
AD-23< 
AD-23< 
AD-23< 
AD-23( 
AD-23( 
AD-23( 
AO-23( 
AD-23C 
AD- 230 
AD- 230 
AO-230 
AD- 230 
AO 

AO-230 
AD- 230 
AO-230 
AD- 230 
AO-230 
AD- 230 
AD- 230 
AD-230 
AD- 230 
AD-230 
AD-230 
AD-230 
AD-230 
AO-230 
AD-230 
AD-230 
AD-230 
AO-230 
AD-230 
AD-230 
AO-230 
AD-230 
AD-230 
AD-230 
AD-230 
AO-230 
AO-231 
AD- 231 
AD- 231 
AD-231 
AO-231 
AO-231 
AD-231  I 
AO-231 
AO-231  1 
AD-231  1 
AD-231  1 
AD-231 


Page 


Number 


229  895 
229  899 
J29  913 
229  936 
f29  937 
!29  938 
129  956 
129  969 
!29  993 

29  995 

30  070 
:  30  072 

096 

106 

119 

174 

175 

176 

177 

178 

179 

180 

198 

203 

215 

231 

237 

255 

271 

348 

370 

382 

400 

440 

477 

479 

483 

492 

503 

507 

508 

521 

557 

602 

620 

622 

632 

645 

705 

709 

739 

753 

757 

766 

770 


230  772 
792 

795 
803 
BOS 
S31 
334 
J35 
S36 
i37 
138 
t40 
141 
42 
43 
44 
I  45 
150 
151 
<  19 
<23 
•^34 
<)45 
•J  53 
SiS 
9U 
9i2 
0)2 
0)7 
0)8 
012 
0  14 
0-5 
!8 
1J9 
1 
2 
3 


113 


126 

AO-231  185 

686 

AD-231  235 

64 

AD-231  236 

460 

AO-231  243 

461 

AD-231  244 

69 

AD-231  245 

295 

AD-231  250 

207 

AD-231  256 

14 

AD-231  257 

633 

AO-231  280 

12 

AD-231  331 

14 

AD-231  347 

497 

AD-231  349 

SS4 

AD-231  369 

263 

AD-231  373 

Si 

AD-231  374 

269 

AD-231  379 

268 

AD-231  380 

aM 

AD-231  387 

3M 

AD-231  390 

2(8 

AO-231  392 

218 

AO-231  399 

733 

AO-231  403 

299 

AO-231  426 

609 

AD-231  436 

441 

AD-231  447 

35 

AO-231  477 

688 

AD-231  484 

473 

AD-231  485 

91 

AO-231  495 

406 

AD-231  502 

IS 

AD-231  503 

909 

AO-231  514 

S99 

AD-231  541 

531 

AO-231  544 

530 

AO-231  563 

509 

AO-231  568 

551 

AO-231  584 

43 

AD-231  588 

713 

AO-231  589 

509 

AD-231  593 

714 

AD-231  598 

793 

AO-231  600 

128 

AD-231  617 

55 

AD-231  618 

116 

AD-231  700 

189 

AD-231  701 

436 

AD-231  732 

708 

AO-231  784 

80 

AD-231  790 

283 

AO-231  797 

273 

AD-231  802 

408 

AD-231  803 

617 

AD-231  805 

55 

AD-231  806 

337 

AO-231  809 

287 

AD-231  814 

795 

AD-231  822 

499 

AD-231  864 

144 

AD-231  866 

12 

AD-231  877 

11 

AD-231  890 

123 

AD-231  891 

13 

AO-231  893 

U 

AD-231  894 

385 

AO-231  899 

11 

AD-231  914 

334 

AO-231  917 

251 

AD-231  918 

29 

AO-231  923 

303 

AD-231  925L 

304 

AO-231  935 

82 

AD-231  943 

11 

AO-231  974 

291 

AD-231  975 

58 

AD-231  985 

427 

AO- 232  050 

147 

AO-232  052 

133 

AD- 232  057 

678 

AD- 232  061 

750 

AD- 232  062 

601 

AO- 232  066 

381 

AD- 232  068 

739 

AD- 232  069 

533 

AD- 232  071 

208 

AD- 232  080 

35 

AD- 232  063 

425 

AO-232  096 

1*9 

AD- 232  107 

31 

AO-232  109 

7 

AO-232  112 

373 

AD- 232  113 

■  7 

AO-232  115 

787 

AD- 232  124 

Page 

51 
145 
122 
531 
531 
532 
398 
8 
8 
481 
483 
717 
616 
14 
10 
128 
7 
384 
278 
279 
13 
56 

*'* 
132 
21 
29 
676 
155 
51 
24 
28 
28 
155 
11 
IS 
34S 
284 
213 
274 
67 
431 
439 
123 
IS 
11 
76 
217 
998 
199 
149 
18 
136 
299 

at* 

136 

47 
9 

9S 

408 
67 
93 
204 
496 
429 
42 
430 
271 
52 
SO 
51 
417 
162 
402 
73 
74 
372 
457 
294 
119 
183 
502 
187 
629 
474 
315 
524 
463 
92 
574 
210 
212 
161 
387 
346 


Number 

AO-232  129 
AO-232  130 
AD- 232  138 
AD-232  187 
AD- 232  235 
AD-232  236 
AD-232  248 
AD-232  256 
AD-232  257 
AD-232  260 
AO-232  271 
AO-232  302 
AO-232  329 
AO-232  333 
AD-232  337 
AD-232  340 
AD-232  341 
AD-232  344 
AD-232  383 
AD-232  384 
AD-232  389 
AD-232  391 
AD-232  433 
AD-232  434 
AD-232  435 
AO-232  438L 
AO-232  439 
AD-232  460 
AD-232  461 
AO-232  469 
AO-232  489 
AO-232  492 
AD-232  499 
AO-232  517 
AD-232  518 
AD-232  521 
AD-232  533 
AD-232  538 
AO-232  539 
AD-232  540 
AD-232  551 
AD-232  554 
AD-232  556 
AD-232  559 
AD-232  560 
AD-232  563 
AD-232  571 
AD-232  605 
AD-232  606 
AD-232  622 
AO-232  629 
AO-232  648 
AO-232  649 
AO-232  654 
AD-232  673 
AD-232  674 
AO-232  676 
AD-232  689 
AD-232  690 
AO-232  704 
AO-232  717 
AO-232  720 
AO-232  722 
AO-232  725 
AO-232  755 
AO-232  767 
AO-232  816 
AD-232  818 
AD-232  836 
AD-232  841 
AO-232  919 
AD-232  920 
AD-232  923 
AO-232  948 
AD-232  949 
AO-232  950 
AD-232  951 
AD-232  959 
AD-232  960 
AO-232  969 
AD-232  990 
AO-232  991 
AO-233  000 
AD -233  002 
AD- 233  007 
AD- 233  008 
AD- 233  009 
AD-233  011 
AD-233  012 
AD-233  018 
AD- 233  019 
AD-233  041 
AD-233  043 
AD-233  044 


P«l 


2M 
«• 

m 

68 

71 
710 

» 
138 

9 
IM 
274 

9 

419 
88 

ISS 
290 
574 
293 
257 
487 
429 
4% 
49 
204 
629 
316 
462 
250 
284 
321 
51 
ISO 
163 
ISS 
43 
350 
116 
116 
316 
426 
188 
784 
784 
736 
278 
46 
471 
91 
409 
13 
10 
87 
285 
398 
85 
564 
564 
213 
306 
3M 
386 
21 
342 
162 
393 
17 
468 
119 
901 
486 
219 
184 

in 

184 

496 
716 
913 

198 

89 

89 

19 
379 
191 
379 
292 
218 
410 
498 
199 
466 
499 
499 


Number 

AD-233  048 
AD-233  054 
AD-233  055 
AD-233  060 
AD-233  06 2L 
AD-233  066 
AD-233  092 
AD-233  099 
AD-233  100 
AD-233  105 
AD-233  106 
AD-233  107 
AD-233  131 
AD-233  135 
AD-233  145 
AD-233  181 
AD-233  210 
AD-233  215 
AD-233  221 
AD-233  226 
AD-233  253 
AD-233  255 
AD-233  258 
AD-233  272 
AD-233  274 
AD-233  275 
AD-233  276 
AD-233  277 
AD-233  288 
AD-233  294 
AD-233  304 
AD-233  305 
AD-233  306 
AD-233  307 
AD-233  306 
AD-233  309 
AD-233  311 
AD-233  336 
AD-233  347 
AD-233  351 
AD-233  365 
AD-233  366 
AD-233  367 
AD-233  368 
AD-233  370 
AD-233  371 
AD-233  372 
AD-233  374 
AD-233  378 
AD-233  394 
AD-233  395L 
AD-233  429 
AD-233  439 
AD-233  473 
AD-233  474 
AD-233  489 
AD-233  492 
AD-233  493 
AD-233  494 
AD-233  495 
AD-233  496 
AD-233  497 
AD-233  498 
AD-233  499 
AD-233  500 
AD-233  511 
AD-233  512 
AD-233  513 
AD-233  528 
AD-233  532 
AD-233  558 
AD-233  561 
AD- 233  568 
AD-233  578 
AD-233  579 
AD-233  580 
AD-233  596 
AD-233  597 
AD-233  601 
AD-233  607 
AD-233  618 
AD-233  619 
AD-233  620 
AD-233  671 
AD-233  684 
AD-233  689 
AD-233  691 
AD-233  702 
AD-233  703 
AD-233  709 
AD-233  715 
AD-233  717 
AD-233  724 


Page 


Number 


436 

AO-233  726 

380 

AD-233  727 

380 

AO-233  730 

495 

AD-233  733 

64 

AD-233  734 

444 

AO-233  737 

460 

AO-233  739 

424 

AD-233  740 

390 

AO-233  743 

459 

AD-233  744 

460 

AD-233  745 

459 

AO-233  750 

628 

AO-233  751 

460 

AO-233  756 

118 

AD-233  768 

179 

AD-233  776 

139 

AD-233  777 

419 

AD-233  778 

990 

AD-233  789 

327 

AD-233  780 

910 

AD-233  802 

390 

AD-233  805 

642 

AD-233  806 

010 

AO-233  813 

474 

AD-233  816 

911 

AD-233  824 

421 

AO-233  825 

204 

AO-233  828 

408 

AD-233  832 

639 

AD-233  840 

49S 

AD-233  841 

483 

AD-233  844 

798 

AD-233  846 

902 

AD-233  845 

744 

AD-233  855 

749 

AD-233  866 

396 

AD-233  867 

446 

AD-233  868L 

405 

AO-233  875L 

727 

AD-233  878 

451 

AD-233  880 

612 

AD-233  901 

347 

AD-233  913 

394 

AD-233  914 

448 

AO-233  915 

456 

AD-233  936 

380 

AD-233  938 

309 

AD-233  940 

381 

AD-233  944 

910 

AD-233  956 

148 

AD-233  957 

332 

AD-233  958 

426 

AO-233  964 

313 

AD-233  965 

948 

AO-233  966L 

27» 

AD-233  978 

637 

AD-233  979 

400 

AD-233  983 

490 

AD-233  986 

321 

AD-233  991 

499 

AO-233  992 

692 

AD-233  999 

740 

AD- 234  015 

285 

AD-234  016 

99 

AD- 234  034 

498 

AD-234  035 

48t 

AO- 234  036 

495 

AO-234  040 

701 

AD- 234  050 

422 

AD-234  065 

454 

AD-234  066 

371 

AD- 234  073 

404 

AD-234  085 

290 

AO-234  103 

498 

AD-234  104 

503 

AD- 234  128 

527 

AD-234  129 

527 

AD-234  145 

393 

AD-234  146 

487 

AD-234  148 

470 

AO-234  150 

470 

AO-234  152 

375 

AD-234  153 

202 

AD-234  156 

563 

AD-i34  186 

563 

AO-234  211 

287 

AO-234  214 

504 

AD-234  215 

468 

AD-234  216 

346 

AD-234  220 

483 

AD-234  221 

512 

AD-234  222 

394 

AD-234  224 

Page 

277 

485 

482 

186 

510 

439 

461 

502 

502 

644 

290 

279 

503 

676 

260 

288 

381 

504 

473 

625 

609 

459 

459 

511 

401 

289 

402 

461 

404 

127 

491 

390 

385 

534 

445 

347 

278 

440 

453 

488 

476 

750 

526 

526 

526 

599 

484 

505 

193 

458 

458 

441 

259 

727 

478 

375 

477 

429 

503 

504 

492 

144 

510 

635 

750 

689 

493 

420 

589 

449 

401 

445 

420 

641 

496 

409 

310 

423 

693 

383 

679 

499 

499 

723 

643 

419 

389 

483 

626 

791 

463 

419 

497 


Number 

AD-234  238 
AD-234  258 
AO-234  263 
AD-234  277 
AD-234  280 
AD-234  282 
AD-234  283 
AD-234  300 
AO-234  301 
AD-234  317 
AO-234  338 
AD-234  381 
AD-234  395 
AO-234  397 
AO-234  400 
AO-234  426 
AD-234  428 
AD-234  429 
AD-234  430 
AD-234  448 
AD-234  472 
AD-234  475 
AD-234  477 
AO-234  488 
AD-234  510 
AD-234  535 
AD-234  543 
AD-234  545 
AD-234  548 
AD-234  549 
AD-234  550 
AD-234  551 
AD-234  554 
AD-234  557 
AD-234  564 
AO-234  568 
AD-234  580 
AD-234  581 
AD-234  583 
AD-234  593 
AD-234  596 
AD-234  597 
AD-234  603 
AD-234  621 
AD- 234  668 
AD-234  688 
AD-234  690 
AD-234  708 
AD-234  709 
AD-234  711 
AD-234  720 
AD-234  721L 
AD-234  723 
AD-234  727 
AO-234  739 
AD-234  741 
AD-234  788 
AD-234  805 
AD-234  813 
AD-234  616 
AD-234  825L 
AD-234  827 
AD-234  838 
AO-234  839 
AD-234  840 
AD-234  842 
AO-234  852 
AO-234  857 
AO-234  874 
AD-234  875 
AD-234  876 
AD-234  877 
AO-234  878 
AD-234  889 
AD-234  904 
AO-234  911 
AD-234  913 
AD-234  940 
AD-234  963 
AD-234  964 
AD-234  969 
AD-234  973 
AD-234  987 
AD-234  995 
AD-234  997 
AD-234  999 
AD- 235  000 
AD- 235  026 
AD- 235  053 
AD- 235  057 
AD- 235  068 
AD- 235  071 
AD-235  072 


399 
511 
414 
432 

473 

271 

406 

483 

450 

586 

SSI 

590 

542 

386 

534 

694 

482 

487 

700 

412 

511 

421 

321 

794 

478 

465 

796 

794 

694 

777 

401 

406 

774 

611 

441 

333 
396 
399 
399 
791 
533 
412 
732 
782 
291 
259 
578 
622 
387 
674 
731 
440 
453 
484 
470 
720 
388 
326 
371 
780 
736 
478 
475 
438 
285 
794 
399 
438 
797 
442 
635 
590 
591 
384 
566 
690 
386 
598 
407 
649 
451 
790 
763 
441 
258 
471 
79 
749 
498 
40S 
776 
697 
696 


Number 

AD-235  074 
AD-235  091 
AD-235  123 
AD-235  134 
AD-235  137 
AD-235  138 
AD-235  141 
AD-235  150 
AD-235  187 
AD-235  189 
AD-235  202 
AD-235  203 
AD-235  257 
AD-235  263 
AO-235  272 
AD-235  285 
AO-235  295 
AD-235  301 
AD-235  313 
AD-235  318 
AD-235  329 
AD-235  338 
AD-235  375 
AD-235  376 
AO-235  427 
AO-235  442 
AO-235  449 
AD-235  464 
AD-235  469 
AD-235  478 
AD-235  503 
AD-235  611 
AD-235  626 
AD-235  639 
AD-235  643 
AO-235  673 
AD-235  770 
AD-235  771 
AD-235  772 
AD-235  773 
AD-235  786 
AO-235  814 
AD-235  846 
AD-235  853 
AD-235  872 
AD-235  897 
AD-235  936 
AD-235  961 
AD-235  995 
AD-235  997 
AD-235  998 
AD-235  999 
AD- 236  000 
AD-236  040 
AD- 236  064 
AO-236  066 
AD-236  104 
AD-236  106 
AO-236  172 
AD-236  204 
AD-236  221 
AO-236  222 
AD-236  668 
AD-236  684 
AO-236  736 
AD-236  801 
AD-236  834 
AD-236  849 
AO-236  864 
AD-236  945 
AD-236  846 
AD-236  952 
AD-236  958 
AD-236  965 
AO-236  966 
AO-236  998 
AD- 237  033 
AO-237  034 
AO- 237  035 
AD- 237  036 
AO-237  103 
AD- 237  172 
AD- 237  209 
AD- 237  210 
AD-237  212 
AO-237  235 
AD-237  238 
AD-237  251 
AD-237  294 
AD-237  331 
AD-237  335 
AD-237  338 
AD-237  387 


E5C 

526 
749 


462 

717 
497 
496 
487 
996 
547 
788 
947 

479 
726' 
SS 
698 
951 
948 
989 
795 
7«t 
691 


tff 
392 
494 

607 
979 
744 
717 
9U 
980 
719 
775 
7M 
7S4 
4» 


964 
947 

951 
919 
612 
690 

979 
611 
610 
611 
379 


7«8 
940 
970 
948 
S78 
978 
419 
986 
797 
974 
994 
648 
947 
996 
9S9 
964 
612 
797 
711 
610 
944 


544 

692 
548 

678 
678 
678 
441 
776 
748 
701 
792 
709 
697 
757 


Number 

AO- 237  421 

AD- 237  470 
AD-  237  .S33 
AD- 237  546 
AD- 237  565 
AD-  237  576 
AD-  237  577 
AD- 237  578 
AD-  237  5«7 
AD- 237  627 
AD- 237  628 
AD-  237  655 
AD-  237  668 
AD- 237  669 
AO- 237  673 
AD-  237  680 
AD- 237  681 
AD- 237  684 
AO- 237  692 
AD- 237  704 
AD- 237  778 
AD- 237  816 
AD- 237  885 
AD- 237  886 
AD-  237  887 
AD-237  913 
AD- 237  914 
AD-237  943 
AD-237  944 
AD-  237  959 
AD-237  988 
AD- 238  004 
AD- 238  073 
AD- 238  087 
AD- 238  123 
AD- 238  213 
AD- 238  355 
AO-238  393 
AD- 238  440 
AD- 238  441 
AD- 238  540 
AD- 238  703 
AD- 238  719 
AD- 238  720 
AD- 238  726 
AD- 238  868 
AD- 238  874 
AD- 238  904 
AD- 238  963 
AD- 238  994 
AD- 239  065 
AD- 239  077 
AD- 239  150 
AD- 239  153 
AD- 239  167 
AD-239  216 
AD- 239  219 
AD-239  774 
AD-239  281 
AD-239  306 
AD-239  337 
AD-239  360 
AD-239  402 
AD-239  405 
AD-  239  439 
AD-239  440 
AD-  239  498 
AD-239  513 
AD-239  532 
AD-  239  533 
AD-239  560 
AD-239  582 
AD-  239  .584 
AD-239  585 
AD-239  606 
AD-239  646 
AD-239  656 
AD- 239  669 
AD-239  715 
AD-239  720 
AD-239  723 
AD-239  732 
AD-239  854 
AD-239  867 
AD-  239  900 
AD-  239  903 
AD-239  905 
AD-239  906 
AD-239  907 
AD-239  910 
AD-239  911 
AD-239  918 
AD-239  940 


Pagt- 

SOB 

572 

697 

758 

724 

479 

750 

479 

794 

563 

lib 

406 

567 

568 

413 

635 

783 

552 

592 

641 

695 

551 

781 

421 

634 

528 

439 

761 

585 

597 

496 

731 

458 

528 

626 

632 

49S 

539 

766 

Ml 

604 

637 

S99 

6*2 


713 

730 

775 

S« 

607 

416 

SW 

M6 

531 

541 

776 


6*2 
M* 
*3( 
631 

736 
•36 

721 

730 

773 

739 

607 

612 

751 

636 

636 

636 

606 

711 

760 

739 

609 

713 

714 

778 

781 

764 

714 

700 

764 

752 

739 

747 

798 

638 

540 


Number 

iD-239  977 

.D-240  010 
.D- 240  023 
iiD-240  054 
iiD-240  064 
/  D-240  108 

>  D-240  109 
i  D-240  120 
/D-240  163 

>  0-240  176 
i*  D-240  229 
-ID- 240  230 
-ID- 240  233 
-^  D-240  260 
A  D-240  284 
A  0-240  307 
A:)-240  30e 
A  5-240  346 
A  >- 240  348 
A  )-240  ,365 
A  )- 240  397 
A  >- 240  404 
A)- 240  405 
A  )-240  427 
AD- 241  298 
AD- 242  310 
AI»-242  311 
Al  (-242  421 
Al:-213  126 

Al  DC-TN-58-16 
Al  IX:-TN-59-41 
Al  DC -TN -59  71 
Al  DC-TN-59-74 
At  DC-TN-59-84 
Al:LX:-TN-59-89 
AilX:-TN-59-110 
AEDC-TN-59-165 
At  DC-TN-59-167 
AKIX:-TN -60-34 
AKlXr-TN -60-35 
AE.X:-TN-60  S4 
AEX:-TN -60-61 
AEXTN -60-62 
AEX-TN -60-69 
AE  X;-TN -60-83 
AE  X-TN -60-96 
AE  x:-TN-60-103 
AE  X;-TN-60-104 
AE  K-TN  60-112 
AEDC-TN  60-129 
AEDC-TN-60-130 
AEDC-TN-60-14I 
AEIIC-TN-60-156 
AElC-TR-58-7 
AE(IC-TR  60-1 
AElC-TR-60-9 
AEl  -116 
AEI  OL- 1,380 
AEl  IX.- 1541 -TR 
AEFDL-1564-TR 
AEf  IX-1577-TR 
AEf  DL-1581-TR 
AEFDL-1590-TR 
AEFC)L-1607-TR 
AEFDL-1613-TR 
AER3L-1622-TR 
AERD1,-1633-TR 
AERJL -6126-3 
AercChcm-TP-l6 
AER3PROJRR-59-105 
AERJPROJ  RR-59-106 
AEWES-3-539 
AEWES-TM-3-414.   R-2 
AEWES-TM-3-414.   R-3 
AEWES-TM-6   421.    R-l 
AEWSS-TM-6-421,    R-2 
AEWiS-TR-3-505 
AEW;S-TR-3-515.    R-2 
AEWiS-TR-3-530.    R-l 
AEWiS-TR-6-521,    R-l 
AEWS-TR-3-545.   R-2 
AF -1  0-50- IC -535,   v.   2 
AF-1R-2146-ND 
AF-TR-5974 
AF   -rR-6200 
AFBK  D-7-5190 
AFB^D■TN-59-5 
AFBK'n-TN-59-9 
AFBWD-TN-59-12 
AFBWD-TN-59-13 
AFBMD  TN-59-15 
AFBWD-TN-60-1 
AFBWD-TR-59-2 


?5ie  Number 

682  AFBMO-TR  59  3 

798  AFBMD-TR-59-6 

759  AFBMD-TR-59-7 

746  AFBMD-TR -59-17 

542  AFBMD-TR -59-20 

733  AFBMD-TR -60- 22 

767  AFBMD-TR -60- 26 

752  AFC-DC    15-4-60  Rdt-C 
606  AFC-TM-9  12-59-T 
536  AFC-TM   15-4-60-T 
777  AFCCDD-TN-60-13 

753  AFCCDD-TN-60-14 
753  AFCCI»-TN-60-20 
675  AFCCDD-TN-60-,32 
751  AFCCOD-TR -60-25 

786  AFCRC-TN-54-24 

787  AFCRC-TN -.55-21 
693  AFCRC-TN-.56-73 
757  AFCRC-TN-57-786 
723  AFCRC-TN-58-158 
736  AFCRC-TN-58-234 
713  AFCRC-TN -58- 238 
713  AFCRC-TN -58 -247 
7*  AFCRC-TN-58-262 
725  AFCRC-TN -58  422 
688  AFCRC-TN -58-499 
745  AFCRC-TN-58-610 
753  AFCRC-TN -58 -622 
171  AFCRC-TN-.58-636 

191  AFCRC-TN-,58-6,37 
308  AFCRC-TN-58-641 
593  AFCRC-TN  .59-56 
321  AFCRC-TN -59-60 

192  AFCRC-TN -59-73 
613  AFCRC-TN -59-75 
I*'  AFCRC-TN-.59  130 
321  AFCRC-TN-59-154 

29  AFCRC-TN -59- 155 

<'14  AFCRC-TN -59- 158 

■•66  AFCRC-TN-59-411 

702  AFCRC-TN -59- 421 

321  AFCRC-TN -59-438 

165  AFCRC-TN -59-447 

191  AFCRC-TN -59-448 

*»8  AFCRC-TN -59-449 

563  AFCRC-TN -59-468 

*>6  AFCRC-TN-.59-477 

614  AFCRC-TN -59-580 

792  AFCRC-TN-59-610 

507  AFCRC-TN-59-612 

541  AFCRC-TN -59-616 

751  AFCRC-TN -59-6,35 

647  AFCRC-TN-59-6,38 

191  AFCRC-TN -59-648 

71  AFCRC-TN -59-655 

750  AFCRC-TN-59-656 

465  AFCRC-TN -59-657 

280  AFCRC-TN-59-660 

600  AFCRC-TN-59-662 

171  AFCRC-TN -59-664 

215  AFCRC-TN -59-665 

707  AFCRC-TN-59-668 

741  AFCRC-TN -59-669 
419  AFCRC-TN-59-766 
732  AFCRC-TN-59-783 
766  AFCRC-TN-59-797 

742  AFCRC-TN -59-955 
312  AFCRC-TN-.59-964 
645  AFCRC-TN-59-965 

56  AFCRC-TN-,59-971 

305  AFCRC-TN -59-974 

277  AFCRC-TN-59-977 

25  AFCRC-TN-59-978 

548  AFCRC-TN -59-990 

308  AFCRC-TN -59-993 

308  AFCRC-TN -59-995 

25  AFCRC-TN -60- 101 

417  AFCRC-TN -60- 103 

417  AFCRC-TN -60- 108 

312  AFCRC-TN -60- 109 

596  AFCRC-TN -60-1 11 

695  AFCRC-TN -60- 112 

57  AFCRC-TN-60-U3 

127  AFCRC-TN-60-114 

617  AFCRC-TN-60-117 

135  AFCRC-TN -60- 120 

755  AFCRC-TN-60-124 

466  AFCRC-TN-60-126 

468  AFCRC-TN -60- 127 

468  AFCRC-TN -60- 129 

•03  AFCRC-TN -60- 134 

S63  AFCRC-TN-60-135 

••  AFCRC-TN-60-136 


P"ge  Number 

465  AFCRC-TN-60-137 

467  AFCRC-TN -60  138 

467  AFCRC-TN -60- 1.39 
435  AFCRC-TN -60- 140 

468  AFCRC-TN-60-143 
689  AFCRC-TN -60- 145 
750  AFCRC-TN -60- 146 
283  AFCRC-TN -60- 147 
148  AFCRC-TN-60-148 
283  AFCRC-TN -60  149 
489  AFCRC-TN -60- 150 
489  AFCRC-TN  60-151 
529  AFCRC-TN -60- 152 
679  AFCRC-TN -60- 153 
610  AFCRC-TN -60- 1.55 
277  AFCRC-TN -60- 157 
269  AFCRC-TN -60- 160 

7  AFCRC-TN-60-161 

640  AFCRC-TN -60- 162 

42  AFCRC-TN -60- 169 

79  AFCRC-TN -60- 172 

23  AFCRC-TN -60- 173 

139  AFCRC-TN -6<^)- 174 

22  AFCRC-TN -60- 175 

139  AFCRC-TN -60- 178 

137  AFCRC-TN -60- 179 

47  AFCRC-TN-60-180 

323  AFCRC-TN -60- 182 

456  AFCRC-TN-60-184 

276  AFCRC-TN -60- 185 

269  AFCRC-TN -60 -186 

97  AFCRC-TN -60- 187 

489  AFCRC-TN-60-194 

350  AFCRC-TN-60-195 

798  AFCRC-TN -60- 196 

649  AFCRC    rN-60-197 

68  AFCRC-TN -60- 198 

461  AFCRC-TN -60- 200 

576  AFCRC-TN -60- 201 

5  AFCRC-TN -60- 205 

18  AFCRC-TN -60  211 

694  AFCRC-TN -60-214 

404  AFCRC-TN -60-215 

23  AFCRC-TN -60- 229 

776  AFCRC-TN -60- 2,30 
136  AFCRC-TN -60- 231 
136  AFCRC-TN -60  232.   v.    I 

777  AFCRC-TN -60- 232.  v  2 
139  AFCRC-TN -60-232.  v.  3 
116  AFCRC-TN -60- 233 
402  AFCRC-TN-60-249 
401  AFCRC-TN-60-254 
583  AFCRC-TN -60- 255 
350  AFCRC-TN -60 -256 

25  AFCRC-TN -60- 260 

273  AFCRC-TN -60  264 

493  AFCRC  TN -60- 265 

693  AFCRC-TN -60- 274 

694  AFCRC-TN-60-280 
700  AFCRC-TN-60-285 
404  AFCRC-TN -60- 287 
496  AFCRC-TN -60- 293 
483  AFCRC-TN-60-295 
249  AFCRC-TN-60-,352 
776  AFCRC-TN -60-353 
455  AFCRC-TN  60.358 
223  AFCRC-TN-60-359 
212  AFCRC-TN -60-36 1 
430  AFCRC-TN  60-362 
717  AFCRC-TN -60-363 

42  AFCRC-TN -60  ,365 

37  AFCRC-TN-60-366 

795  AFCRC-TN -60- 367 

210  AFCRC-TN -60-370 

791  AFCRC-TN -60-37 1 

510  AFCRC-TN -60-372 

155  AFCRC-TN -60-374 

455  AFCRC-TN-60 -.376 

85  AFCRC-TN -60-378 

635  AFCRC-TN -60-380 

744  AFCRC-TN -60- 381 

423  AFCRC-TN  60-382 

503  AFCRC-TN-60-383 

790  AFCRC-TN -60 -384 

347  AFCRC-TN-60-.385 

46  AFCRC-TN -60 -386 

794  AFCRC-TN -60-387 

163  AFCRC-TN -60-390 

150  AFCRC-TN-60-,391 

745  AFCRC-TN-60-392 

34  AFCRC-TN -60-393 

5  AFCRC-TN-60-394 

277  AFCRC-TN -60-395 


Page 

788 
423 
68 
290 
420 
373 
523 
373 
373 
503 
794 
585 
796 
510 
212 
780 
147 
429 
216 
374 
220 
223 
569 
492 
160 
345 
291 
782 
431 
502 
275 
225 
286 
210 
349 
163 
196 
697 
696 
404 

r 

116 
116 

439 
276 
696 
583 
583 
583 
583 
766 
546 
302 
406 
637 

r,t> 

276 

406 

589 

214 

439 

336 

293 

338 

338 

579 

116 

572 

270 

224 

567 

798 

336 

585 

S68 

345 

503 

634 

341 

634 

421 

639 

641 

250 

555 

215 

711 

573 

784 

784 

795 

581 

558 


Number 


Page 


AFCRC-TN -60-396 

776 

AFCRC  TN -60-397 

506 

AFCRC-TN -60-399 

500 

AFCRC  TN -60-404 

265 

AFCRC-TN -60-406 

154 

AFCRC-TN-408 

341 

AFCRC  TN  60-410 

632 

AFCRC-TN-60  427 

693 

AFCRC  TN-60-431 

490 

AFCRC  TN- 60 -443 

755 

AFCRC-TN -60-444 

552 

AFCRC-TN -60-451 

544 

AFCRC-TN -60-452 

,552 

AFCRC  TN -60-460 

700 

AFCRC-TN -60-466 

545 

AFCRC-TN -60-468 

795 

AFCRC-TN -60-469 

674 

AFCRC-TN -60-471 

694 

AFCRC-TN -60-478 

545 

AFCRC    FN -60-481 

773 

AFCRC  TN -60- 484 

552 

AFCRC-TN -60-505 

265 

AFCRC  TN -60-533 

565 

AFCRC  TN -60-552 

426 

AFCRC-TN -60-553 

565 

AFCRC-TN -60-554 

776 

AFCRC-TN -60-555 

499 

AFCRC-TN -60-556 

508 

AFCRC-TN -60-557 

508 

AFCRC-TN -60-560 

581 

AFCRC-TN -60- 561 

6,38 

AFCRC-TN -60-566 

644 

AFCRC-TN -60-572 

747 

AFCRC-TN -60- .576 

776 

AFCRC-TN -60-577 

572 

AFCRC-TN -60-578 

573 

AFCRC-TN -60-579 

573 

AFCRC-TN  60-582 

773 

AFCRC-TN -60-584 

795 

AFCRC-TN -60.585 

779 

AFCRC-TN -60-587 

573 

AFCRC  TN -60-589 

773 

AFCRC  TN -60-590 

790 

AFCRC-TN -60-592 

718 

AFCRC-TN -60-595 

785 

AFCRC-TN -60-598 

699 

AFCRC-TN -60-750 

731 

AFCRC-TN -60-753 

782 

AFCRC  TR- 53 -4 

270 

AFCRC -TR- 57 -.59 

680 

AFCRC-TR-58-155 

562 

AFCRC- TR- 58 -178 

96 

AFCRC-TR-.59-54 

631 

AFCRC-TR-59-.55 

573 

AFCRC -TR- 59 -58 

525 

AFCRC-TR-59-59 

631 

AFCRC-TR-59-140 

147 

AFCRC-TR-59-157 

577 

AFCRC-TR-59-182 

372 

AFCRC-TR -59-194 

421 

AFCRC-TR-59-197 

89 

AFCRC-TR-59-198.   v.    1 

512 

AFCRC-TR-.59-I98.   v.   2 

512 

AFCRC-TR-.59-199 

497 

AFCRC-TR-.59-231 

150 

AFCRC-TR-59-232(2) 

26 

AFCRC-TR -59-232(3) 

550 

AFCRC-TR-59-234 

409 

AFCRC-TR-.59-275 

269 

AFCRC-TR-59-281 

20 

AFCRC-TR-59-283 

24 

AFCRC-TR-59-288 

138 

AFCRC-TR-59-292 

408 

AFCRC-TR   59-296 

21 

AFCRC-TR-59-356 

437 

AFCRC-TR-59-360 

491 

AFCRC-TR-,59-.362 

631 

AFCRC-TR -,S9-.363 

36 

AFCRC-TR-59-365 

401 

AFCRC-TR -59-367 

47 

AFCRC-TR-59-375 

69 

AFCRC-TR-59-401 

136 

AFCRC-TR -60-F 

432 

AFCRC-TR -60-50 

380 

AFCRC-TR -60- 101 

161 

AFCRC-TR-60-102 

43 

AFCRC-TR -60- 103 

151 

AFCRC-TR -60- 104<1) 

510 

AFCRC-TR -60- 105 

643 

AFCRC-TR -60-106(1) 

346 

AFCRC-TR -60- 110 

504 

AFCRC-TR -60-111 

163 

Number 

AFCRC-TR-60-112 
AFCRC-TR-60-113 
AFCRC-TR-60-114 
AFCRC-TR-60-116 
AFCRC-TR -60-117 
AFCRC-TR -60-120 
AFCRC-TR -60- 122 
AFCRC-TR -60-124 
AFCRC-TR-60-125 
AFCRC-TR -60- 127 
AFCRC-TR-60-132 
AFCRC-TR -60-133 
AFCRC-TR -60- 138-1 
AFCRC-TR-60-139 
AFCRC-TR-60-140 
AFCRC-TR-60-I41 
AFCRC-TR -60- 142 
AFCRC-TR -60- 145 
AFCRC-TR -60- 147 
AFCRC-TR -60- 148 
AFCRC-TR -60- 150 
AFCRC-TR-60-151 
AFCRC-TR-60-153 
AFCRC-TR-60-154 
AFCRC-TR -60-157 
AFCRC-TR-60-203 
AFCRC  TR -60- 206 
AFCRC-TR -60-211 
AFCRC-TR-60-214 
AFCRC-TR-60-220 
AFCRC-TR -60-221 
AFCRC-TR -60- 222 
AFCRC-TR -60-223 
AFCRC-TR -60-224 
AFCRC-TR -60-225 
AFCRC-TR -60- 231 
AFCRC-TR -60-232 
AFCRC-TR-60-233 
AFCRC-TR -60-240(1) 
AFCRC-TR -60-241 
AFCRC-TR -60-243 
AFCRC-TR -60-245(1) 
AFCRC-TR -60-245(11) 
AFCRC-TR -60- 247 
AFCRC-TR -60-249 
AFCRC-TR -60- 252 
AFCRC-TR-60-253 
AFCRC-TR -60- 255 
AFCRC-TR -60 -259 
AFCRC-TR-60-260.    v.   2 
AFCRC-TR-60-261 
AFCRC-TR -60- 264 
AFCRC-TR -60 -266 
AFCRC-TR-60-272,   v.   1 
AFCRC-TR-60-272,   v.   2 
AFCRC-TR-60-272  v.  2. 

app.  B 
AFCRC-TR -60-275 
AFCRC-TR-60-281 
AFCRM-TN-60-106 
AFIT-GE  ,59-B-lO 
AFMDC-TN-59-37 
AFMIX:-TN-59-38 
AFMDC  TN-60-1 
AFMDC-TN-60-2 
AFMDC -TN -60- 3 
AFMDC-TN-60-5 
AFMDC-TN-60-8 
AFMDC-TN-60-9 
AFMDC -TR -58 -7 
AFMDC-TR-59-8 
AFMDC-TR-59-18 
AFMDC  TR- 59 -28 
AFMDC -TR- 59 -40 
AFMDC -TR -59-41 
AFMDC-TR-59-42 
AFMDC-TR-60-1 
AFMDC -TR -60- 2 
AFMDC-TR-60-3 
AFMDC -TR -60-6 
AFMDC -TR -60-7 
AFMDC -TR -60- 8 
AFMDC-TR-60-9 
AFMDC-TR-60-10 
AFMDC  TR -60- 11 
AFM[X:-TR-60-l2 
AFMDC-TR-60-15 
AFMTC-TR-60-1 
APMTC-TR-60-8 
AFMTC-TR-60-12 
AFO6R-TN-50-2b3 
AFOSR-TN-54-130 
AFOSR-TN-55-200 
AFOSR-TN-55-253 


485 

774 
720 
794 

89 
722 
165 
346 
634 
223 
508 
578 
650 
264 
570 
640 
779 
577 
788 
714 
774 
723 
564 
718 
782 
400 

28 

484 

5 

401 

92 
642 
267 
789 
546 
695 
271 
139 
695 
700 
275 
553 
553 
277 
545 
696 
523 
400 
614 
553 
293 
701 
544 
524 
524 

675 
674 
650 
224 
539 
371 
5 

94 
383 
450 
682 
738 
682 
220 
191 

73 
144 
173 
473 
411 
473 

10 
454 
371 
433 
630 
5.33 
529 
734 
644 
765 

48 
433 
298 
.381 
196 
195 
143 


Number 

AFOSR-TN-56-64 

AFOSR-TN-56-115 

AFOSR-TN-57-792 

AFOSR-TN-58-17 

AFOSR-TN-58-114 

AFOSR-TN-58-189 

AFOSR-TN-58-215 

AFOSR-TN-58-423 

AFOSR-TN-58-445 

AFOSR-TN-58-581 

AFOSR-TN-58-755 

AFOSR-TN-58-759 

AFOSR-TN-58-777 

AFOSR-TN -58-783 

AFOSR-TN -58-786 

AFOSR-TN -58-919 

AFOSR-TN-58-936 

AFOSR-TN-58-935 

AFOSR-TN -58-943 

AFOSR-TN-58-971 

AFOSR-TN -58(991. 

AFOSR-TN -58- 1056 

AFOSR-TN -59-39 

AFOSR-TN -59-92 

AFOSR-TN -59- 176 

AFOSR-TN-59-194 

AFOSR-TN-59-197 

AFOSR-TN-,59-214 

AFOSR-TN -59- 253 

AFOSR-TN -59- 274 

AFOSR-TN -59- 290 

AFOSR-TN-59-304 

AFOSR-TN-59-330 

AFOSR-TN -59-356 

AFOSR-TN -59-475 

AFOSR-TN -59-499 

AFOSR-TN-59-540 

AFOSR-TN-59-564 

AFOSR-TN -59-567 

AFOSR-TN-59-579 

AFOSR-TN -59 -605 

AFOSR-TN-59-690 

AFOSR-TN-59-692 

AFOSR-TN -59-698 

AFOSR-TN -59-699 

AFOSR-TN-59-794 

AFOSR-TN-59-816 

AFOSR-TN-59-818 

AFOSR-TN-59-868 

AFOSR-TN -59-869 

AFOSR-TN-59-871 

AFOSR-TN-59-874 

AFOSR-TN -59- 883 

AFOSR-TN -59-894 

AFOSR-TN-59-900 

AFOSR-TN -59-905 

AFOSR-TN -59-926 

AFOSR-TN-59-933 

AFOSR-TN -59-945 

AFOSR-TN -59-959 

AFOSR-TN-59-953 

AFOSR-TN-59-969 

AFOSR-TN-59-1003 

AFOSR-TN -59- 1004 

AFOSR-TN-59-1014 

AFOSR-TN-59-1015 

AFOSR-TN -59- 1017 

AFOSR-TN-59-1029 

AFOSR-TN-59-1033 

AFOSR-TN-59-1034 

AFOSR-TN   ,59- 1044 

AFOSR-TN -59- 1048 

AFOSR-TN-59-1082 

AFOSR-TN -59- 1066 

AFOSR-TN -59- 1069 

AFOSR-TN-59-1103 

AFOSR-TN-59-1190 

AFOSR-TN -.59- 1091 

AFOSR-TN-59-1115 

AFOSR-TN -59- 11 16 

AFOSR-TN-59-1120 

AFOSR-TN-59-1121 

APOSR-TN-59-1125 

AFOSR-TN -59- 1138 

AFOSR-TN -59- 1142 

AFOSR-TN-59-1149 

AFOSR-TN-59-1160 

AFOSR-TN-59-1163 

AFOSR-TN -59- 1178 

AFOSR-TN-59-1179 

AFOSR-TN-59-1182 

AFOSR-TN -59- 1 188 

AFaSR-TN-59-1192 


PSge 


Number 


992) 


618 

AFOSR-TN-59-U93 

278 

323 

AFOSR-TN-59-1199 

285 

631 

AFOSR-TN-59-1200 

511 

21 

AFOSR-TN-59-1212 

67 

194 

AFOSR-TN-59-1214 

216 

503 

AFOSR-TN-59-1218 

67 

196 

AFOSR-TN-59-1219 

67 

753 

AFOSR-TN-59-1220 

67 

351 

AFOSR-TN-59-1221 

93 

72 

AFOSR-TN-59-1222 

186 

88 

AFOSR-TN-59-1223 

421 

130 

AFOSR-TN-59-1225 

21 

32 

AFOSR-TN -59- 1250 

463 

80 

AFOSR-TN-59-1253 

625 

73 

AFOSR-TN-59-1257 

75 

493 

AFCSR-TN-59-1263 

460 

491 

AFOSR-TN -59- 1264 

460 

67 

AFOSR-TN -59- 1265 

459 

73 

AFOSR-TN -59- 1266 

460 

146 

AFOSR-TN-,59-1267 

459 

631 

AFOSR-TN -.59- 1269 

204 

201 

AFaSR-TN-59-1270 

92 

463 

AFOSR-TN-59-1272 

185 

193 

AFOSR-TN-59-1273 

471 

186 

AFOSR-TN -59- 1274 

321 

56 

AFOSR-TN -.59 -1275 

193 

470 

AFOSR-TN-59-1276 

193 

64 

AFOSR-TN-59-1280 

344 

631 

AFOSR-TN -59- 1281 

320 

72 

AFOSR-TN-59-1282 

459 

644 

AFOSR-TN-59-1283 

459 

73 

AFOSR-TN -59- 1290 

92 

609 

AFOSR-TN -59- 1292 

194 

472 

AFOSR-TN-59-1293 

459 

392 

AFOSR-TN-.59-1294 

65 

65 

AFOSR-TN-59-1302 

470 

737 

AFOSR-Th(-59-1302   suppi 

644 

193 

AFOSR-TN -59- 1303 

195 

142 

AFOSR-TN -59- 1.305 

73 

67 

AFOSR-TN-59-1306 

74 

462 

AFOSR-TN-59-1307 

488 

753 

AFOSR-TN-59-1309 

141 

458 

AFOSR-TN-.59-1310 

210 

394 

AFOSR-TN-59-1314 

483 

394 

AFOSR-TN-59-1323 

206 

745 

AFOSR-TN-.59-1326 

394 

315 

AFOSR-TN-59-1328 

429 

178 

AFOSR-TN -60- 4 

202 

134 

AFOSR-TN -60- 10 

502 

357 

AFOSR-TN -60- 13 

51 

507 

AFOSR-TN -60- 14 

46 

322 

AFOSR-TN -60- 17 

429 

316 

AFOSR-TN -60- 18 

462 

691 

AFCSR-TN-60-22 

459 

483 

AFOSR-TN -60 -25 

629 

131 

AFOSR-TN -60- 26 

417 

618 

AFOSR-TN-60-28 

4S« 

316 

AFOSR-TN -60-29 

456 

65 

AFOSR-TN -60-30 

4S6 

65 

AFOSR-TN -60-31 

188 

65 

AFOSR-TN-60-32 

188 

29 

AFOSR-TN -60-34 

•4 

622 

AFOSR-TN -60-35 

67 

93 

AFOSR-TN -60-36 

135 

<73 

AFOSRTN -60-39 

195 

441 

AFOSR-TN -60-41 

612 

610 

AFOSR-TN -60-57 

186 

249 

AFOSR-TN -60-58 

498 

751 

AFOSR-TN -60-59 

93 

73 

AFOSR-TN -60-61 

85 

674 

AFOSR-TN -60-64 

752 

89 

AFOSR-TN -60-65 

637 

463 

AFOSRTN -60-67 

461 

193 

AFOSR-TN-60-68 

495 

615 

AFOSR-TN -60-69 

49S 

719 

AFOSR-TN -60-71 

96 

644 

AFOSR-TN -60-72 

306 

222 

AFOSRTN  60-85 

98 

316 

AFOSR-TN -60-86 

96 

316 

AFOSR-TN -60-87 

347 

64 

AFOSR-TN  60-93 

•6 

316 

AFOSR-TN -60-94 

306 

502 

AFOSR-TN -60-95 

133 

92 

AFOSRTN -60-99 

91 

67 

AFOSR-TN -60-103 

496 

396 

AFOSR-TN -60-106 

21 

474 

AFOSR-TN -60- 107 

91 

415 

AFOSR-TN-60-110 

134 

71 

AFOSR-TN-60-112 

183 

66 

AFOSR  TN-60-1 15 

67 

457 

AFOSR  TN-60-1 18 

433 

502 

AFOSR -TN-60-1 24 

906 

615 

AFOSR-TN -60- 125 

399 

Number 

AFOSR-TN-60-ia6 
AFOSR  TN-60-127 
AFOSR-TN-60-134 
AFOSR-TN-60-135 
AFOSR  TN -60- 138 
AF06R-TN-60-139 
AFC6R-TN-60-I40 
APC)SR-TN-60-l41 
AFOSR  TN -60- 144 
AFOSR-TN-60-150 
AFOSR -TN -60- 151 
APOSR-TN-60-152 
AFO6R-TN-60-157 
APOSR-TN-60-161 
AFOSR -TN -60- 165 
AF06R-TN-60-167 
AFOSR -TN -60- 168 
APOSR-TN-60-172 
AF06R-TN-60-182 
AFOSR  TN -60- 183 
AFOSR  TN -60- 184 
AFOSR  TN -60- 190 
AFOSR -TN -60- 192 
AFOSR -TN -60- 193 
APOSR-TN-60-195 
AFOSR-TN-60-197 
AFOSR -TN -60- 198 
AFOSR  TN -60- 199 
AFOSRTN-60-200 
AFOSR-TN-60-201 
AFOSR-TN-60-202 
AFOSR  TN -60- 206 
AFOSR  TN -60- 209 
APOSR-TN -60-210 
AFOSR -TN -60- 211 
AFOSR  TN -60- 21 2 
AFOSR-TN-60-213 
AFOSR  TN -60- 21 4 
AFOSR-TN-60-224 
APOSR-TN  60-225 
APOSR-TN -60- 227 
AFOSR  TN -60- 228 
APOSR-TN -60 -230 
APOSR-TN -60- 231 
AFOSR  TN -60- 232 
AFOSR  TN -60- 234 
APOSR-TN -60- 235 
APOSR-TN -60- 237 
APOSR-TN  60-238 
APOSR-TN -60- 239 
APOSR-TN -60- 245 
AFOSR  TN -60- 247 
APOSR-TN -60- 248 
AFOSR  TN -60- 252 
AFOSR  TN -60- 254 
APOSR-TN -60- 256 
APOSR-TN -60- 257 
AFOSR  TN -60- 264 
APOSR-TN -60-270 
AFOSR-TN-60-272 
APOSR-TN -60- 273 
APOSR-TN -60- 274 
AFOSR-TN-60-276 
AFOSR  TN -60- 277 
AFOSR-TN-60-278 
AFOSR-TN-60-279 
APOSR-TN -60- 280 
APOSR-TN -60- 281 
APOSR-TN -60- 285 
AFOSR-TN-60-287 
APOSR-TN -60- 290 
AFOSR-TN-60-291 
APOSR-TN -60- 292 
APOSR-TN -60- 294 
AFOSR-TN-60-295 
APOSR-TN -60- 297 
AFOSR-TN-60-298 
AFOSR-TN -60-301 
APOSR-TN -60- 304 
AFOSR-TN -60- 306 
APOSR-TN-60-307 
APOSR-TN -60- 308 
AFOSR-TN -60- 309 
APOSR-TN -60-311 
AFOSR-TN -60-31 2 
AFOSR-TN-60-313 
AFOSR-TN -60-31 7 
AFOSR-TN -60- 320 
AFOSR-TN -60-321 
AFOSR-TN -60-322 
AFOSR-TN -60- 324 
AFOSR-TN -60- 325 
AFOSR-TN -60-326 
AFOSR-TN -60-327 


P«ge 

399 
399 
577 
85 
96 
511 
184 
503 
373 
71 
511 
497 
398 
17 
463 
502 
90 
453 
394 
502 
482 
753 
787 
76 
257 
458 
458 
644 
66 
641 
456 
78 
448 
473 
92 
55 
187 
675 
751 
753 
186 
692 
186 
186 
186 
475 
606 
324 
2S8 
133 
335 
393 
456 

a> 

am 

74 

71 

Ml 

Mi 

M 
It 
IS 

aos 

217 
636 
791 
212 

184 

267 

221 

194 

192 

184 

482 

487 

756 

690 

195 

484 

483 

220 

213 
85 

345 

500 

500 

221 

507 

463 

315 

749 

784 

381 

758 


Number 

iiPOSR-TN-60-336 
iiPOSR-TN-60-337 
i  rPOSR-TN-60-338 
J.FOSR-TN-60-339 
J  FOSR-TN-60-342 
>  FOSR-TN -60-343 
/FOSR-TN -60-344 
/FOSR-TN -60- 345 
/FOSR-TN -60- 346 
/FOSR-TN -60-347 
/FOSR-TN -60- 349 
/POSR-TN -60-352 
APOSR-TN  60-353 
APOSR-TN -60- 356 
APOSR-TN -60-357 
A»OSR-TN-60-358 
A'OSR-TN-60-359 
A?OSR-TN-60-365 
A»OSR-TN-60-368 
A  'OSR-TN -60-371 
A 'OSR-TN -60-372 
Ai 'OSR-TN -60- 373 
A  'OSR-TN -60- 375 
AI 'OSR-TN -60-380 
AI 'OSR-TN -60- 381 
AI'OSR-TN -60-382 
ArOSR-TN-60-383 
Al  OSR-TN -60-. 384 
ArOSR-TN-60-385 
Al  OSR-TN -60- 386 
Af  OSR-TN -60- 392 
Af  OSR-TN -60- 393 
Af  OSR-TN -60-394 
AFOSR-TN -60-396 
Af  OSR-TN -60- 397 
AFOSR-TN -60- 398 
APOSR-TN -60- 399 
APDSR-TN-60-402 
APDSR-TN-60-403 
AF3SR-TN -60-405 
AF3SR-TN -60-408 
AFDSR-TN -60-409 
AP)SR-TN-60-410 
AFBR-TN -60-413 
AFOSR-TN -60-415 
AFi)SR-TN -60-416 
AFi)6R-TN-60-417 
API  ISR-TN -60-419 
AF(6R-TN -60-423 
AF(6R-TN-60-426 
AF(6R-TN-60-427 
AF(6R-TN-60-429 
AP(SR-TN-60-43l 
AF(SR-TN-60-432 
AF(SR-TN-60-433 
AP(SR-TN-60-435 
AFCSR-TN-60-436 
AFCSR-TN-60-437 
AFCSR-TN-60-438 
AFCSR  TN-60-439 
AFC  5 RTN -60- 440 
AFasR-TN-60-44l 
AFC  ;R-TN -60-442 
AFOSR  TN -60- 444 
AF0>RTN-60-445 
AFOiR-TN-60-446 
AFO;R-TN-60-44fi 
AFOlR-TN-60-449 
AFOIR-TN -60-451 
AFOR-TN -60-454 
AFO  R-TN-60-456 
AFOl  R-TN-60-461 
APa  R  TN-60-462 
AFa  R-TN-60-463 
AFOS  R-TN-60-464 
AFa  RTN -60-466 
AFaR-TN-60-470 
AFOf  RTN -60-471 
AFOSR-TN  60-472 
AFOSR-TN -60- 474 
AFO6R-TN-60-476 
APOSR-TN -60- 477 
AFOSR-TN -60- 478 
AFOSR-TN -60- 485 
AFOSit-TN-60-488 
AFOS<-TN-60-489 
AFOSl-TN-60-491 
AFOS  I -TN -60- 492 
AFOS  I -TN -60- 493 
AFOS  I  TN -60- 495 
AFOS  I -TN -60- 497 
AFOS  t-TN-60-501 
AFOS  I- TN -60-502 
AFOSIl-TN -60-503 


^*ig  Number 

174  AFOSR-TN-60-504 

IJJ  AFOSR-TN-60-505 

TM  AFOSR  TN -60-506 

IW  AFOSR-TN-60-50e 

151  AFOSR-TN-60-509 

74  AFOSR-TN-60-510 

7W  AFOSR-TN -60-51 2 

778  AFOSR-TN-60-514 

^  AFOSR-TN-60-516 

«0  AFOSR-TN -60-517 

778  AFOSR-TN -60-519 

IM  AFOSR-TN-60-522 

179  AFOSR-TN -60- 524 

IM  AFOSR-TN-60-525 

IW  AFOSR-TN-60-526 

68  AFOSR-TN -60- 527 

315  AFOSR-TN -60- 528 

254  AFOSR-TN-60-530 

152  AFOSR-TN -60- 531 

317  APOSR-TN -60- 533 

784  APOSR-TN-60-(538, 

186  AFOSR-TN-60-544 

466  AFOSR  TN-60-546 

507  AFOSR-TN-60-548 

*3  AFOSR-TN  60-552 

464  A  FOSR-TN -60- 554 

<16  A  FOSR-TN -60- 555 

464  AFOSR  TN -60- 568 

203  AFOSR-TN -60- 570 

641  AFOSR  TN -60- 571 

745  AFOSR-TN -60- 572 

592  AFOSR-TN -60- 574 

205  AFOSR-TN -60-575 

187  AFOSR-TN-60-576 

289  AFOSR-TN-60-577 

171  AFOSR-TN-60-582 

196  AFOSR-TN -60-583 

460  AFOSR-TN -60-585 

315  APOSR-TN -60-587 

173  APOSR-TN -60-590 

187  AFOSR-TN -60-592 

322  AFOSR-TN-60-603 

*5  AFOSR-TN-60-606 

134  AFOSR-TN -60-607 

619  AFOSR-TN-60-6ae 

744  AFOSR  TN -60-609 

218  AFOSR-TN-60-610 

136  AFOSR-TN -60-6 13 

213  AFOSR  TN -60-614 

337  AFOSR-TN -60-616 

724  A  FOSR-TN -60-6 17 

345  AFOSR-TN-60-618 

193  AFOSR  TN -60-620 

321  AFOSR-TN -60-629 

721  AFOSR-TN-60-632 

218  AFOSR  TN -60-634 

184  AFOSR-TN-60-635 

612  AFOSR-TN -60-639 

316  AFOSR  TN -60-641 

189  AFOSR-TN -60-645 

711  APOSR-TN -60-647 

539  APOSR-TN-60-648 

542  APOSR-TN-60-649 

609  AFOSR-TN -60-652 

217  AFOSR-TN -60-653 
347  AFOSR-TN-60-657 
324  AFOSR  TN -60-658 

218  AFOSR-TN -60-661 
794  AFOSR-TN -60-663 
456  AFOSR-TN -60-666 
186  AFOSR-TN-60-667 
333  AFOKR-TN-60-668 
627  APOSR-TN -60-669 
627  AFOSR-TN -60-673 
184  AFOSR-TN -60-674 
184  AFOSR-TN -60-677 
265  AFOSR-TN-60-678 
262  AFOSR-TN -60-679 
364  AFOSR-TN-60-681 
459  AFOSR-TN -60-690 
558  AFOSR-TN-60-693 
746  AFOSR-TN -60-694 
***  AFOSR-TN-60-695 
787  AFOSR  TN -60-696 
•04  APOSR-TN -60-697 
459  AFOSR-TN-60-698 
458  AFOSR-TN-60-702 
730  AFOSR-TN -60-705 
577  AFOSR-TN-60-714 
325  AFOSR-TN -60- 722 
538  AFOSR-TN-60-723 
331  AFOSR-TN -60-724 
5M  AFOSR-TN-60-7Z5 
315  AFOSR-TN  60-726 


P»ge  Number 

349  AFOSR-TN-60-728 

322  AFOSR-TN-60-729 
314  AFOSR-TN-60-736 

323  AFOSR-TN-60-745 

713  AFOSR-TN-60-746 

714  AFOSR-TN-60-747 
638  AFOSR-TN-60-757 
474  AFOSR-TN-60-759 
739  AFOSR-TN -60- 760 
739  AFOSR-TN-60-761 
643  APOSR-TN-60-764 
347  AFOSR-TN -60- 766 
642  AFOSR-TN -60-769 
477  AFOSR-TN -60-789 
476  AFOSR-TN -60-790 
505  AFOSR-TN-60-792 
613  AFOSR-TN -60-794 

764  AFOSR-TN-60-795 
798  AFOSR-TN-60-801 
495  AFOSR-TN-60-802 

539)     631  APOSR-TN -60- 804 

4-56  APOSR-TN -60-805 

484  AFOSR-TN-60-806 

765  AFOSR-TN -60-810 
688  AFOSR-TN-60-818 
784  AFOSR-TN-60-819 

455  AFOSR-TN-60-823 

456  AFOSR-TN-60-824 
458  AFOSR-TN  60-826 
458  AFOSR  TN  60-830 
458  AFOSR-TN-60-831 
608  AFOSR-TN-60-837 

501  AFOSR-TN -60-851 

502  AFOSR  TN -60- 853 
753  AFOSR  TN -60-861 
607  AFOSR-TN  60-870 
538  AFOSR-TN-60-889 
643  AFOSR-TN -60- 903 
458  AFOSR-TN-60-907 
400  AFOSR-TN-60-909 
616  AFOSR-TN -60-916 
543  AFOSR-TN -60- 929 
465  AFOSRTN-60-936 
540  AFOSR  TN -60-941 
613  AFOSR-TN-60-942 
775  AFOSR-TN-60-993 
775  AFOSR-TN  60-994 
569  AFOSR-TN -60-995 
423  AFOSR-TN -60-996 
743  AFOSR-TN  60-1003 
775  AFOSR-TN-60-1004 
775  APOSR-TN-60-1006 
609  AFOSR-TR-54-24 
780  AFOSR-TR-58-87 
497  AFOSR-TR-59-100 
497  AFOSR-TR-59-106 
641  AFOSR -TR  59-109 
749  AFOSR -TR- 59- 148 
747  AFOSR-TR-59-150 
789  AFOSR-TR-59-152 
614  AFOSR-TR-59-161 
754  AFOSR -TR- 59- 203 
754  AFOSR-TR  59-206 
723  AFOSR-TR-60-4 
541  APOSR-TR-60-10 
793  AFOSR-TR-60-13 
636  AFOSR-TR-60-17 
636  AFOSR-TR-60-18 
599  AFOSR-TR-60-23 
636  AFOSR-TR-60-25 
636  AFOSR-TR -60- 26 
636  AFOSR-TR-60-28 
636  AFOSR-TR-60-30 

606  AFOSR-TR -60-31 
603  AFOSR-TR -60-37 

607  AFOSR-TR-60-38 
618  AFOSR-TR-60-40 
625  AFOSR-TR-60-41 
782  AFOSR-TR-60-42 
645  AFOSR-TR -60- 45 
560  AFOSR-TR -60- 48 

760  AFOSR-TR -60-50 
762  AFOSR-TR-60-52 

761  AFOSR-TR-60-53 
761  AFOSR-TR-60-57 
767  AFOSR-TR-60-58 
777  AFOSR-TR-60-60 
779  AFOSR-TR -60-63 
625  AFOSR-TR -60-66 
607  AFOSR-TR-60-67 
612  AFOSR-TR -60 -69 
781  AFOSR-TR -60- 70 
787  AFOSR-TR -60- 71 
689  AFOSR-TR-60-72 


789 
78« 
786 
627 
791 
700 
744 
609 
689 
764 
606 
691 
789 
608 
638 
783 
785 
783 
777 
792 
789 
743 
743 
745 
790 
764 
789 
791 
620 
617 
748 
789 
729 
764 
797 
745 
628 
749 
690 
744 
674 
778 
749 
764 
766 
754 
777 
777 
757 
791 
692 
745 
490 
592 
183 
462 
785 
119 
75 
778 
257 
319 
87 
88 
648 
187 
398 
474 
20 
79 
177 
635 
215 
340 
448 
398 
619 
500 
385 
215 
305 
429 
221 
540 
184 
469 
335 
340 
337 
342 
397 
631 
752 
400 


Number 


P«ge 


Number 


AF06R-TR-60-74 

616 

AMC- 102- AC- 49/14-23 

31 

AFOSR-TR -60-75 

740 

AMC-TR-59-7-578 

306 

AFOSR-TR -60-78,  pc.    1 

646 

AMC-TR-59-7-579 

306 

AFOSR-TR -60- 78.  pt.   2 

646 

AMC-TR -50-7-645 

307 

AFOSR-TR -60-79 

593 

AMC-TR-60-7-662 

478 

AFOSR-TR -60- 83 

758 

AMFC-MR-1090 

174 

AFOSR  TR -60-96 

762 

AMRG-PM-18 

404 

AFOSR-TR -60- 100 

746 

AMRG-PM-20 

54S 

AFaSR-TR-60-103 

690 

AMRG-PM-21 

695 

AFOSR-TR  60-107 

782 

AMRL-316 

529 

AFOSR-TR  60-265 

9 

AMRL-359 

119 

AFP-ll-l-4 

586 

AMRL-383 

257 

AFPTRC-TN-57-70 

251 

AMRL-386 

2S6 

AFSAM-58-3 

376 

AMRL-388 

2S6 

AFSAM-59-25 

11 

AMRL-389 

383 

AFSAM-59-30 

15 

AMRL-395 

684 

APSAM-59-81 

126 

AMRL-405 

682 

AFSAM-59-96 

11 

AOHEL-TM-2-60 

TV) 

AFSAM-60-2 

IS 

AOHEL-TM-3-60 

257 

AFSAM-60-5 

16 

AOHEL-TM-4-60 

48 

AFSAM-60-14 

686 

AOHEL-TM-7-60 

278 

AFSAM-60-15 

687 

AOHEL-TM- 11-60 

709 

AFSAM-60-18 

389 

APAE-45 

765 

AFSAM-60-19 

535 

APGC-TN-60-22 

726 

APS  AM -60 -20 

259 

APOC-TN-60-23 

735 

AFSAM-60-23 

259 

APGC-TN-60-44 

735 

AFSAM-60-24 

125 

APGC-TR-60-28 

735 

AFSAM-60-25 

538 

APL/JHU-BB-138 

634 

AFSAM-60-27 

13 

APL/JHU-BB-279 

540 

AFSAM-60-28 

388 

APL/JHU-B8-286 

613 

APS  AM -60-30 

10 

APL/JHU-CM-951 

540 

AFSAM-60-34 

250 

APL/JHU-CM-952 

599 

APSAM-60-35 

137 

APL/JHU-CM-956 

792 

AFSAM-60-40 

388 

APL/JHU-TG-220 

209 

AFS  AM -60-41 

535 

APL/JHU-TG-325 

418 

AFSAM-60-43 

537 

APL/JHU-TG-333-1 

592 

APSAM-60-47 

682 

APL/UW/-n;/58-25.  rev.   I 

562 

AFSAM-60  49 

385 

APRDC-1 

25 

AFSAM-60-52 

258 

APRL-TR-5807 

127 

AFSAM-60- 57 

687 

APRL-TR-5824 

63 

APSAM-60-58 

683 

APRL-TR-5904 

13 

AFSAM-60- 59 

385 

APRLtTR-5915 

62 

AFS  AM -60-67 

683 

APRL-TR-5928 

180 

AFSAM-AR-1-60 

684 

APRL-TR-5932 

742 

AFSWC-TN-56-48 

348 

ARA-653 

298 

AFSWC-TN-58-30 

81 

ARA-70J 

584 

AFSWC-TN-59-6 

629 

ARDC-TR-58-57 

703 

AFSWC-TN-59-8 

33 

ARDC-TR-60-8 

734 

AFSWC-TN-59-15 

699 

ARDE-3584-1 

24 

AFSWC-TN-60-9 

444 

ARF-1066,   R-4 

639 

AFSWC-TR-56-34 

646 

ARF-1146-4 

775 

AFSWC-TR-58-46 

348 

ARF-U46-5 

775 

AFSWC-TR-59-14 

434 

ARF-U49-1 

562 

AFSWC-TR-59-14.   guppl. 

1     373 

ARF-3128-12.  PR 

702 

AFSWC-TR-59-14.  si^jpl. 

2    374 

ARP-A-037-1 

550 

AGC-700 

129 

ARF-E079 

554 

ACC-1282-8 

180 

ARF-E079 

554 

ACC-1344 

71 

AROMA- 2R29F 

148 

AOC-1728 

55 

ARGMA-3M78N10 

599 

AOC-R-67 

591 

ARGMA-DC-TR-1-59 

205 

A(X:-TN-30 

737 

ARCIMA-TN-1-G4N 

738 

AGC-TN-34 

337 

ARGMA-TN-lHlN-5 

220 

AOC-TN-35 

777 

AR»1A-TR-1C31R 

217 

AOC-TN-37 

«M 

ARGMA-TR-IC32R 

766 

AIL-540-I 

7M 

ARCMA-TR-1C33R 

496 

AIL-830-2 

M2 

ARL-TN-60-118 

606 

AIL -2388-1 

Ml 

ARL-TN -60-127 

752 

AIL-3232-1 

7M 

ARL-TR-60-283 

583 

AIL-3580-1 

361 

ARL-TR-60-284 

578 

AIL-3581-1 

491 

ARMG-PM-23 

695 

AIL-3803-1 

73S 

ARPA  Order-6-58.   Task  8 

593 

AIL-4231-1 

641 

A  RPA  Order -116 -60 

727 

AIL-4231-1-2 

641 

ARPA-SFS-3 

299 

A1L-4231-I-3 

648 

ASCOP 

283 

AIL-4231-I-4 

647 

ASI-U-320 

147 

AIL-4231-1-5 

647 

ASl-U-743.  V.   1 

281 

AIL -5341 -TN-1 

491 

ASI-U-743.   V.   2 

281 

AlL-5791-15.   V.   1 

411 

ASI-U-743,   V.   3 

281 

AIL-5791-15,   V.   2 

413 

ASI-U-784 

92 

AIL-5791-1,7 

411 

ASI-U-823 

275 

AIL -587 2-1 

33 

ASI-U-858 

335 

AIL-5872-I-3 

33 

ASRr)L-E-1032 

736 

AIL-7358-1-4 

281 

ASRDL-M-I760.  Buppl. 

710 

AINA-l 

406 

ASRDL-M-1928 

710 

AIR-259-59-FR-198 

434 

ASRlX-1978 

22 

AIR-259-59-FR-198, 

ASRDL-1981 

136 

■uppl.    1 

373 

ASRDL-1990 

49 

AIR-259-59-FR-199, 

ASRDL-1994 

420 

•uppl.   2 

374 

ASRDL-1996 

79 

A1RU-AU-282-58-RSI 

584 

ASRDL-2001 

131 

AL-248 

793 

ASRDL-2004 

89 

AL-J840 

58 

ASRDL-2006 

402 

AM -350  alloy 

762 

ASRDL-2009 

563 

AMC-102AC49/1 1-100 

132 

ASRDL-2010 

270 

Number 


ASRDL-2017 

aM 

ASROL-2018 

4n 

ASRDL-20I9 

371 

ASRDL-2022 

410 

ASRDL-2023 

S44 

ASRDL-2024 

399 

ASRDL  2026 

403 

ASRDL-2031 

408 

ASRDL- 2034 

403 

ASRDL-2035 

408 

ASRDL- 2039 

6*8 

ASRDL- 2042 

-m 

ASRDL-2044 

710 

ASRDL -2045 

149 

ASRDL- 2046 

<M 

ASRDL-2051 

497 

ASRDL -2056 

4M 

ASRDL -2057 

370 

ASRDL -2059 

767 

ASRDL-2061 

149 

ASRDL- 2063 

693 

ASRDL- 2067 

434 

ASRDL- 2068 

283 

ASRDL- 2069 

MO 

ASRDL -2070 

306 

ASRDL -2073 

3M 

ASRDL -2074 

736 

ASRDL -2076 

37S 

ASRDL- 2078 

3» 

ASRDL -2079 

736 

ASRDL -2082 

aM 

ASRDL-2085 

406 

ASRDL-2090 

406 

ASRDL-2091 

284 

ASRDL-2093 

544 

ASRDL- 2095 

420 

ASRDL-2096 

4/H 

ASRDL -2097 

408 

ASRDL- 2100 

149 

ASRDL-2103 

364 

ASRDL-2105 

544 

ASRDL-2U0 

116 

ASRDL -21 11 

4H 

ASRDL-2118 

709 

ASRDL-2119 

S63 

ASRDL-E-1159 

633 

ASRDL-E-1207 

863 

ASRDL-E-122S 

963 

ASRDL-M-1429 

383 

ASRDL-M-1569 

640 

ASRDL-M-1850 

610 

ASRDL-M-1913 

4S4 

ASRDL-M-1930 

4M 

ASRDL-TR-2003 

4» 

ASaL-TR-25-2S 

319 

ASRL-TR-25-27 

319 

ASRL-TR-25-29 

M 

ASRL-TR-75-1 

3M 

ASRL-TR-76-3 

613 

ASRL-TR-76-4 

748 

ASRL-TR-81-1 

701 

AST- 2849- 101 -60U 

618 

AST- 2849- 102 -60U 

473 

ATI-742 

437 

ATI-9819 

591 

ATI-22-410 

333 

ATI-23-288 

S7 

ATIr33-451 

147 

ATI-35-348 

877 

ATI -58-097 

61 

ATI -63-755 

13S 

ATI -69- 292 

ir 

ATI -77 -605 

61 

ATl-79-552 

31 

ATI-81-819 

133 

ATI-82-772 

M 

ATI -92- 221 

617 

ATI-92-420 

M 

ATI -93-358 

M 

ATI-96-721 

M 

ATI-105-728 

M 

ATl-lOe-550 

195 

ATI-129-n8 

448 

ATI- 139-596 

704 

ATI- 152-796 

8 

ATI- 163-321 

881 

ATI -163-933 

313 

ATI -169- 180 

870 

ATI -170-028 

188 

ATI-178-303 

88 

ATI -201 -032  canceled 

59 

ATREC-60-44 

70S 

ATREC-RTM-30 

98 

Avco-AMP-36 

346 

Number 


Avco-AMP-42 

K— 

563 

Avco-RAD-SR-59-50 

536 

Avco-RAD-TR-59-38 

14 

Avco-RAD-TR-60-10 

214 

Avco-RAD-TR-60-13 

270 

Avco-RAD-TR-60-22 

699 

Avco-RN-21.  superseded 

467 

Avco-RN-26.  superseded 

504 

Avco-RN-3l,  superseded 

486 

Avco-RN-32.  superseded 

467 

Avco-RN-37.  superseded 

468 

Avco-RN-120.  superseded 

563 

Avco-RN-135.  superseded 

755 

Avco-RN-140.   superseded 

466 

Avco-RR-2 

467 

Avco-RR-3 

468 

Avco-RR-5 

504 

Avco-RR-6 

486 

Avco-RR-7 

467 

Avco-RR-9 

468 

Avco-RR-12 

467 

Avco-RR-14 

469 

Avco-RR-15 

645 

Avco-RR-17 

511 

Avco-RR-22 

94 

Avco-RR-23 

466 

Avco-RR-29 

501 

Avco-RR-30 

504 

Avco-RR-31 

614 

Avco-RR-32 

393 

Avco-RR-34 

467 

Avco-RR-38 

435 

Avco-RR-39 

644 

Avco-RR-40 

94 

Avco-RR-43 

165 

Avco-RR-46 

645 

Avco-RR-48,   rev. 

469 

Avco-RR-49 

465 

Avco-RR-50 

584 

Avco-RR-54 

435 

Avco-RR-55 

602 

Avco-RR-56 

467 

Avco-RR-57 

466 

Avco-RR-61 

468 

Avco-RR-62 

468 

Avco-RR-63 

644 

Avco-RR-64 

435 

Avco-RR-65 

467 

Avco-RR-66 

393 

Avco-RR-67 

466 

Avco-RR-71 

467 

Avco-RR-72 

504 

Avco-RR-73 

93 

Avco-RR-74 

435 

Avco-RR-76 

435 

Avco-RR-78 

755 

Avco-RR-79 

468 

Avco-RR-81 

192 

Avco-RR-82 

468 

Avco-RR-83 

750 

Avco-RR-84 

689 

Avco-RR-86 

S63 

Avco-RR-87 

3.33 

Avco-SR-OOO-OlO 

702 

AWSM-105-10 

693 

AWSM-105-25 

136 

AWSM-105-25A 

136 

AWSM-105-25B.  si^rseded 

136 

AWSM105-25C,  superseded 

136 

AWSM-105-35 

22 

Beechcraft-ER-6152 

166 

Bell-9015- 19-001 

29 

Bell-D-233-099-001 

278 

Bell-D-233-099-002 

278 

Ben8on-417 

351 

BLC-RR-59-8 

236 

BM-RI-5603 

7M 

BN-I20 

IW 

BN-188 

486 

BN-190 

641 

BN-193 

4M 

BN-194 

184 

BN-195 

194 

BN-198 

7M 

BN-199 

7W 

BN-200 

7M 

BN-201 

778 

BN-202 

744 

BN-203 

IW 

BN-204 

218 

BN-205 

184 

BN-206 

IM 

BN-207 

9M 

BN-20e 

833 

Number 

BN-a09 
BN-212 
aN-2l3 
aN-217 

Boeing-D- i6954A 
BR-NYU-30 
BR-NYU-32 
8RL-279 
8RL-423 
8RL-1076 
BRL-IOM 
BRL-loe? 
BRL-10e9 
BRL-1091 
BRL-1092 
BRL-1096 
BRL-1098 
BRL-1099 
BRL-llOO 
BRL-1102 
BRL-U03 
BRL-1107 
BRL-U08 
BRL-MR-617 
BRL-MR-688 
BRL-MR-782 
BRL-MR-924 
BRLMR-1216 
BRL-MR-1229 
BRL-MR-1248 
BRL-MR-1257 
BRL-MR-1258 
BRL-MR   1361 
BRL-MRia62 
BRL-MR   1263 
BRL  MR-1264 
BRL-MR-1267 
BRL  MR- 1270 
BRL-MR-1273 
BRL-MR- 1276 
BRL-TN-575 
BRL-TN-817 
BRL-TN-ia61 
BRL-TN-1303 
BRL-TN-1310 
BRL-TN-1312 
BRL-TN-1317 
BRL-TN-1320 
BTL-25309-E 
BTL-36286-G 
BLrDOCICSINST-4030.  IB 
BUDOCKSINST- 11014.  13A 
V.   2 

BUDOCKSINST- 1101 4.  I3A, 
V.   2 

BUDOCKSINST- 1 101 4. 13A, 
V.  3 

BUDOCKSINST- 1 1014.  13A 
V.  3 

BUDOCKSINST- 1 1014.  13A 

V.    4 

BUDOCKSINST- 1101 4.  13A 

V.    4 

BUDOCKSINST- 11014.  138 
BuMed-MR-005.  120005.6. 
R-5 

BuMed-MR-OOS.  12-0007.  2 
R  7 

BuMed-MR-OOS.  13-6002.  1 

R-10 
BuMed-MR-005.  13-6002.  1 

R-12 

BuMed-MR-005.  13-6002.  1 
R-13 

BuMed-MR-005.  15-0002.  7 
R-8 

BuMed-MR-005.  15-0002.  14. 

R-l 
BuMed-MR-005.  15-0002.  16 

MA  4 

BuMed-MR-005.  15-1003.  1 
R  3 

BuMed-MR-005.  15-2002.  1 

R-17 
BuMed-MR-005.  15-2002.  1 

R-22 
BuPer8-TB-59-8 
BuPers-TB-59-23 
BuPers-TB-59-24 
BuPer8-TB-59-26 
BuPer8-TB-59-27 
BuPerB-TB-59-29 
BuPer8-TB-59-30 
BuPer8-TB-59-3l 


Page 

31S 
607 
612 
749 
585 
65 
315 
140 
788 
750 
192 
750 
S«S 
551 
165 
2S4 
IM 
SOS 

S5S 


7M 
317 


7» 

4n 

9M 
3M 
S94 

sn 

7» 
7*3 

7» 
6M 

49 
192 
479 

761 
700 
759 
564 

34 
58 

418 

560 

560 

418 

418 

560 
417 

412 

383 

123 

251 

123 

689 

533 

435 

676 

10 

387 

682 
375 

7 
375 

7 
375 
375 
375 
528 


>4Per«-TB-59-34 

r8-TB-60-l 
B«ter8-TB-60-2 
BiPer8-TB-60-5 
B«jf>er8-TB-60-6 
Bt>hip8-375-N-3l 
201/2 

AD-1052-A-9 
AD-1118-A-3 
AD-1118-A-8 
-AD-I118-A-9 
-AD-1118-A-10 
AD-1118-A-1I 
C-1074-P-1 
-HM   1247-D-4 
-HM-1247-D-5 
-JA   1266-S-5 
-KA-1289-M-6 
-KB-1137-M-4 
KC-1042  Mil 
•KC-1164-M-11 
■PI-1273-M-4. 
•PI-1273-M-4.   V. 
SC-1195-S-3 
VC-1196-G-4and 
aiiend.   1,   2 
CAI,-VC-1196-G-5 
Cn  DR-31  M 

Ca  Ref-59-2  " 

Ca  Ref-59-4 
CM  TR-17 
CC(  -454-TR-303 
CCC  -454-TR-306 
act  -454-TR-307 
CCC -454-TR-312 
CCC-1024-TR-272 
CCL-78 
CCL-90 
CCL-92 
CCL  -93 


Ci  P 
CiL 

c;l 

Ci  L 

ol 

OL 

C/L 

CAL 

CAL 

CAL 

CAL 

CAL 

CA, 

CA, 

CA," 

CA  .- 

CA  ,- 

CA  . 

CAl. 


CCL 
CCL 
CD 
CEII 


!  R 


CEN)/2407/RS-68 


CIT 

aT 

CIT- 

QT- 

QT 

CIT 

Clapd 


■N- 
-N- 
-OM 


-Cm 


Cook 

CPL 

CPL 

CR- 

CRDL^ 

Cross 

CSI 

cslilLj 

CSLIL  J 

cslil[; 

CU-1 

CU-1- 

CU-1 

CU-1- 

CU-2 

CU-2- 

CU-2- 

CU-2 

CU-3- 

CU-3 

CU-5-! 

CU-3-( 

CU-4- 

CU-4 

CU-6 

CU-7- 

CU-8- 

CU-9 

CU-10- 

CU-3- 

CU-10 

CU-12 

CU-13 

CU-52- 

CUT-Rrt 


-5> 


-61 


Number 


94 
95 

58-40 
169-2R 


-'9.3 
-15-11 

-  15-12 

-  15-13 

-  15-14 
-l)RD-15A-TR-7 

-a -044 
OOLI1-1DR-W429-3A 
OOH  -IDR-W429-5 
Comp^b-AF-57 
-BL-16 
CompL«b-BL-2l 
Comp,ab-BL-22 
Comp^b-BL-23 
1890 
-12 
21 

3)A' 
-3021 
Cm-103-1 
-59-7 
R-75 
-R-78 
R-103 
(4 


i9 

19 

9 

9 

9 

9 

19 

19 

!9 


<D 


-5? 


19 


dO 

(0 

(0 

9 


-1959-1 


Page 

527 

527 

677 

677 

526 

189 

705 

278 

193 

615 

193 

615 

469 

506 

150 

421 

412 

477 

477 

201 

479 

447 

309 

556 

797 
797 
274 
274 
274 
274 
542 
394 
542 
392 
394 
451 
304 
599 
451 
741 
741 
768 
413 
486 
755 
619 
755 
646 
619 
314 
603 
711 
711 
68 
567 
567 
567 
567 
556 
199 
S44 
44 
666 
592 
549 
675 
606 
567 
221 
30 
83 
749 
70 
183 
287 
749 
384 
455 
779 
394 
225 
606 
744 
314 
418 
455 
606 
711 
795 
794 
648 
551 
338 

10 


Number 

CUT-RR- 1959-2 

CVAC-255T 

CWL-BWL-TS-17 

CWL-Pub-132 

CWL-RR-85 

CWL-RR-14J 

CWL-RR-252 

CWL-RR-289 

CWL-SP-1-10 

CWL-SP-2-1 

CWL-SP-2-24 

CWL-SP-2-25 

CWL-SP-3-8 

CWL-SR-174 

CWL-TM-27-8 

CWL-TM-32-37 

CWL-TM-32-39 

CWL-TM-32-42 

CWLR-2009 

CWLR-2020 

CWLR-2297 

CWLR-2302 

CWLR-2307 

CWLR-2314 

CWLR-2323 

CWLR-232S 

CWLR-2332 

CWLR-2333 

CWLR-Z335 

CWLR-2336 

CWLR-2337 

CWLR-2338 

CWLR-2339 

CWLR-2340 

CWLR-2341 

CWLR-2342 

CWLR-2345 

CWLR   2348 

CWLR-2352 

CWLR- 2353 

CWLR -2354 

CWLR -2355 

CWLR- 2364 

CWLR- 2366 

CWLR-2369 

CWLR -2374 

CWLR-2378 

CWLR -2379 

CWLR-2384 

CWLR -2386 

CWLR -2389 

CWLR -2392 

CWLR -2397 

CWP-SP-4-18 

CX-36 

CX-43 

CX-45 

CX-46 

CX-47 

DA -4320 

DACL-124 

DASA-416 

DASA-527 

DASA-532B 

DAS  A -6 11 

DASA-888 

DASA-889 

DASA-929 

DASA-1117 

DASA-1119 

DASA-1168 

DASA   1170 

DASA-1180 

DASA-1188 

DavSy8-6005-6 

DC'aI-140 

DM1C-46H 

DMIC-M-46 

DMlC-M-48 

DMIC-M-49 

DMIC-M-50 

DMlC-M-51 

DMlC-M-52 

DMIC-M-53 

DMIC-M-54 

DMIC-M  55 

DMlC-M-56 

DMIC-M-57 

DMIC-M--58 

DMIC-M-59 

DMlC-M-60 

DMIC-M-61 

DMIC-M -62 

DMIC-M-64 


Number 


336 

DMIC-M -67 

627 

DMIC-I18 

14 

r)MIC-123 

665 

DMIC-125 

S37 

DMIC-128 

IS 

DMIC   129 

536 

DMIC-130 

666 

DMIC   131 

310 

DMIC- 132 

666 

DMIC -133 

363 

DMIC-134 

367 

DMIC- 135 

306 

DOFL-TR-133 

14 

DOPL-TR-654 

136 

DOFL-TR-702 

17 

DOFL-TR-745 

495 

DOFL-TR-747 

779 

DOFL-TR-757 

128 

DOFL-TR-762 

537 

DOFL-TR-767 

32 

DOFL-TR-780 

32 

DOFL-TR-792 

207 

DOFL-TR-794 

28 

IX)FL-TR-795 

.334 

DOFL-TR-801 

15 

DOFL-TR-808. 

533 

DOFL-TR-814 

145 

DOFL-TR-821 

145 

DOFL-TR-822 

165 

IX3FL-TR-823 

387 

DOFL-TR-828 

31 

DOFL-TR-829 

279 

DOFL-TR-835 

127 

DOFL-TR-838 

260 

DOFL-TR-840 

128 

DOFL-TR-850 

122 

DOFL-TR-852 

128 

DOFL-TR-853 

127 

DOFL-TR-862 

145 

DOMlIT-1-7 

487 

DOMIIT-1-8 

259 

nOMIIT-1-9 

383 

DPS/IT-5093/1 

259 

DRTt7RPL-41-l 

390 

n6R-7994 

258 

D6R-TR-8227-2 

485 

[rrMB-600 

122 

DTMB-982 

536 

DTMB-993 

533 

UlMB-1079 

686 

DTMB-1093 

536 

DTMB-1113 

686 

DTMB-1241 

736 

DTMB-1245 

456 

DTMB-1254 

483 

DTMB-1260 

493 

nTMB-1309 

766 

DTMB-1371 

265 

DTMB-1401 

445 

DTMB-Aero-951 

374 

tyrMB-Aero-966 

685 

UIMB-Aero-972 

331 

DTMB-Aero-984 

629 

Dunlap-300-1 

16 

E2R2- valve 

V 

Eclipse -5 15-801 

33 

EDL-M72 

69 

EDL-M119 

161 

EDL-M129 

631 

EDL-M134 

962 

EDL-M135 

437 

EDL-M136 

666 

EDL-M14I 

TW 

EDL-M171 

413 

EDL-M183 

23 

EDL-M186 

595 

EDL-M2.37 

336 

EDR-22-407 

75 

EE-379 

60 

EE-3«9 

60 

.   EE-393 

57 

EE-397 

49 

EE-414 

75 

EE-416 

307 

EE-417 

324 

EE-425 

299 

EE-428 

906 

EE-449 

624 

EE-450 

622 

EE-459 

625 

EERL-6-34 

622 

EERL-6-35 

760 

EERL-6-36 

758 

EERL-lOe 

-3 


758 
200 
200 
60 
326 
460 
623 
9<S 
631 

•m 
m 

796 
966 

2«9 

m 
m 

96 

m 

•6 
2I» 

96 

• 

36 

• 

«6 

191 

966 

491 

96 

m 

900 

566 
566 

757 
727 
465 
319 
748 
48 
437 
782 
739 
189 
488 
286 
756 
140 
172 
317 
733 
475 
469 
442 
556 
733 
556 
556 
413 
703 
610 
28 
448 
151 
423 
423 
151 
424 
223 
183 
424 
635 
506 
569 
222 
28 
421 
27 
28 
116 
27 
372 
31 
372 
269 
798 
2>S 
506 
906 
795 
409 


Number 

EERL-109 

EERL-110 

EES-010-162G 

EES-06O-0e8A 

EES-070-129E 

EES-090-017A 

EES-910-027B 

EES-910-037D 

EES-910038E 

EM- 143 
EM- 146 

EM- 149 

EM-150 

EM-151 

EM-152 

EM- 153 

EM-154 

EM- 156 

EM- 158 

EM -159 

EM- 160 

ENG-TB-3 

ENC-TB-4 

EOARDC-TR-54 

EOS-120 

EP-98 

EP-121 

EP-122 

EP-124 

EP-126 

HP- 127 

EP131 

EP-132 

EP-135 

EP-136 

EPS-200 

ERC-CRC-5198-2 

ERC-CRC-5198-4 

ERD-CCS   1 

ERD-CCS-2 

ERD-CCS-3 

ERD-TN -60-573 

ERD-TN -60-755 

ERD-TN -60- 599 

ERD-TN -60-766 

ERD-TN -60-775 

ERD-TR  60-167 

ERL-76 

ERL-87 

ERL-88 

ERL-89 

ERL-90 

ERL-90 

ERL-92 

ERL-93 

ERL-95 

ERL  96 

ESL-M1T-7420-R-4 

ESL-M1T-7848-R-1 

ESL-M1T-7848-TM-2 

ESL  MlT-7967  R-2 

ESL  MIT-7%7-R-4 

ESL-MIT-7967-R-5 

ESL-MIT-8060-R-1 

ETT-704 

ETT-731 

ETT-732 

ETT-740 

FA-M60  3-1 

FA-M60  7-1 

FA-M60-24-1 

FA-MR  556 

FA  R- 1484 

FA-R-1521 

FA-R-1524 

FA-R-1526 

FA-T60-1-1 

PDRG-57-5 

FDRG-59-6 

FFA-AU-II-93:2 

FI-P-2130-1 

PI-F-2306.  pt.   2 

PI-I-A1878-5 

F1-I-A1878-6 

P1-I-A1878-7 

PI-I-A1878-8 

FI-I-A1878-9 

F1-I-A2027-2 

P1-I-A2049-5 

FI-I-A2049-8 

FI-1-A2049-9 

PMCC-(B)-91;49-4 

FREL-LS-9.  pt.   1 

FRL-TN-1 


Page 

506 

222 
330 
595 
449 

174 
203 
762 

199 
510 
349 
795 
744 
745 
798 
784 
784 
210 
795 
776 
776 
274 
707 

47 
569 
535 

52 
405 
550 
451 
534 
124 
124 
771 
695 

24 
223 
223 

68 

68 
461 
675 
788 
581 
795 
781 
721 

37 
152 
491 
424 
223 
424 
509 
509 
509 
713 
713 
287 
286 
713 
713 
713 
286 
756 
620 
756 
442 
728 
765 
730 

78 
586 

51 
330 
476 
728 
194 
471 

71 
413 
490 
560 
760 
762 
761 
761 
202 

65 
734 
596 
761 
523 
714 


Number 


Page 


FRL-TN-1 

714 

FRL-TR-1 

689 

FRL-TR-2 

727 

FRL-TR-6 

742 

Fuzee-M-517 

436 

Fu2e8-T-178 

436 

Fuze8-T-320 

496 

GA-1024 

751 

GA-120I 

69 

GALaT-M-20 

94 

GALaT-M-51 

470 

GALCIT-M-52 

470 

GALaT-M-53 

751 

GALCIT-M-54 

615 

GASL-TR-137 

488 

GASL-TR-149 

141 

GASL-TR-150 

210 

GE-Aerophy8ic8-ORM-17 

793 

GE -Hermes- A- 1  Motors, 

R-62 

728 

GE-Herme8-A-3B-AeroDBU 

M-18C 

301 

GE-Hermes-Heat-Trans- 

M-44 

50 

GE  -Hermes-Heat  -Trans- 

M-45 

169 

GE-Hermes-Heat-Trans- 

M-46 

50 

GE -Hermes -Heat -Trans - 

M-47 

168 

GE  -  He  rmes  -  Heat  -  Trans  - 

M-49 

153 

GE -Hermes -Heat -Trans- 

M-53 

50 

GE -Hermes -Heat-Trans- 

M-54 

169 

GE  -Hermes  -Heat  -Trans  - 

M-55 

94 

GE-Hermes-Heat-Trans- 

M-57 

168 

GE  -  He  rmes  -  Heat  -  Trans  - 

M-58 

168 

GE-Hermes-Heat-Trans- 

M-59 

169 

GE  -  He  rmes  -  Heat  -  Trans  - 

M-60 

168 

GE  -  He  rmes  -  Heat  -  Trans  - 

M-61 

168 

GE -Hermes -Heat -Trans- 

M-62 

300 

GE -Hermes -Heat -Trans - 

M-63 

300 

GE -Hermes -Heat -Trans- 

M-64 

168 

GE  -  He  rmes  -  Heat  -  Trans  - 

M-65 

301 

GE -Hermes-Heat -Trans- 

M-66 

168 

(X -Hermes -Heat -Trans - 

M-67 

301 

GE -Hermes -Heat -Trans - 

M-68 

168 

GE -Hermes -Heat -Trans - 

M-68  A 

300 

GE  -  He  rme*  -  Heat  -  Trans  - 

M-68C 

300 

GE-Hermes-Heat-Trans- 

M-69 

301 

GE -Hermes-Heat -Trans - 

M-70 

300 

GE -Hermes -Heat -Trans - 

M-71 

168 

G  E  -Hermes  -Heat  -Trans- 

M-72 

300 

GE-Hermes-Heat-Trans- 

M-73 

167 

GE -Hermes -Heat-Trans - 

M-73A 

300 

GE  -  Hermes  -  Heat  -  Trans  - 

M-73B 

300 

GE-Hermes-Heat-Trans- 

M-74 

168 

GE  -  Hermes  -  Heat  -  Trans  - 

M-75 

167 

GE -Hermes-Heat -Trans - 

M-76 

169 

GE  -  He  rmes  -  Heat  -  Trans  - 

M-77 

169 

C^ -Hermes -Heat -Trans - 

M-78 

168 

GE -Hermes -Heat -Trans - 

M-79 

169 

OT -Hermes-Heat -Trans- 

M-79A 

169 

Number 

p-jr 

Number 

GE-Hermes -Heat-Trans - 

HT-5 

M-80 

168 

HTC-73-R3 

GE-Hermes -Heat-Trans- 

HU-CL-TR-265 

M-80A 

168 

HumRRO-RB-7 

GE-Hermes-Heat-Trans- 

HumRRO-RR-4 

M-80B 

168 

HumRRO-RR-5 

GE-Hermes-Heat-Trans- 

HumRRO-TR-60 

M-81 

169 

HumRRO-TR-61 

GE -Hermes-Heat-Trans - 

HumRRO-TR-62 

M-82 

169 

HumRRO-TR-63 

GE -Hermes-Heat-Trans - 

lER-2-2 

M-83 

167 

IER-2-3 

GE-Hermes -Heat -Trans- 

IER-2-4 

M-84 

168 

IER-2-5 

GE-Hermes-Heat-Trans- 

IER-2-6 

M-85 

169 

IER-2-7 

GE -Hermes-Heat -Trans- 

IER-2-8 

M-86 

169 

IER-2-9 

GE-TR-55144 

61S 

IER-2-10 

GE-TR-55200 

967 

IER-2-11 

GE-TR-55273 

736 

IER-2-12 

GE-TR-55269 

567 

IER-2-13 

GE-TR-55274 

566 

IER-2-14 

GE-TR- 55276 

728 

IER-2-15 

GEL(Electronic)-E-  136-F 

425 

IER-2-17 

GER-9244 

30 

IER-2-18 

GLM-ER- 10764 

139 

lER-2-20 

GMl-1902 

66 

IER-2-21 

GMl-1915 

36 

lER-2-22 

GMI-2063 

SN 

IER-2-23 

GRD-AFSG-30 

270 

IER-2-24 

GRD-AFSG-58 

277 

IER-2-26 

GRD-AFSG-65 

m 

IER-2-27 

GRD-AFSG-117 

406 

IER-2-29 

GRD-AFSG-118 

461 

IER-20-132 

GRD-GRP-63 

21 

lER-20-127 

GRD-GRP-63 

soo 

lER-20-128 

GRD-GRP-67 

401 

IER-60-26 

GRD-TN-60-489 

696 

lER-60-219 

GRD-TN -60-490 

394 

IER-60-236 

GRD-TN-60-491 

593 

IER-60-237 

GRD-TN -60- 492 

TOO 

IER-60-242 

GRD-TN -60-496 

562 

IER-60-243 

GRD-TN -60- 497 

5« 

lER-60-249 

GRD-TN -60-606 

674 

IER-60-250 

GRD-TN -60-607 

67S 

IER-60-251 

GRD-RN-36 

698 

IER-60-252 

GRD-TR-60-283 

544 

lER-60-253 

GRD-TR-60-285 

7M 

IER-60-255 

GRD-TR-60-293 

666 

IER-60-256 

GRD-TR -69-282 

702 

IER-60-260 

GRD6T-10 

963 

IER-60-262 

GRD6T-U.  V.   1 

963 

IER-60-268 

CRD6T-11,  V.  2 

563 

IER-60-275 

GRD6T-11,  V.  3 

96S 

IER-60-279 

GRD6T-12 

963 

IER-61-18 

GRF-AS-4 

557 

lER-76-13 

O'ltL-TR -60-206,  301.4 

714 

IER-82-6 

G'lEL-TR-60-300.7 

782 

IER-82-7 

GWT-R82053013.3 

199 

IER-103-8 

GWU-T-98(a)/59 

51 

IER-109-3 

GWU-T- 101/59 

446 

IER-128-4 

GWU-T- 102/59 

443 

IER-130-1 

GWU-T- 103/59 

307 

IER-131-1 

GWU-T- 108/59 

442 

IER-131-2 

GWU-T- 110/59 

462 

IER-131-3 

HAC-73O70-1-F 

39 

IER-131-4 

HAC-73070-2-Q 

36 

IER-131-5 

HAC-73070-4-Q 

96 

lER-132-2 

HAC-TM-580 

716 

IER-137-4 

HAC-TM-592 

716 

IER-150-l 

HAO-37 

Mf 

IFP-Pub-5 

Ha2el-5115 

366 

IFP-Pub-6 

Ha7el-9968-2 

206 

ILMINS-3954-58 

HE-150-166 

966 

IL-R-137 

HE- 150- 169 

n 

ILU-CES-SR-125 

HE-150-174 

4M 

lLU-DCL-85 

HE-150-179 

322 

ILU-DCL-87 

HE-150-181 

616 

ILU-DCL-88 

HEI-F-297 

307 

lMM-NYU-262 

HEI-M-810 

4S7 

IPC -1478  paper 

HH-ARD-224 

30 

IRL-UO 

HH-ARD-232 

141 

IRL-123,  pt.  A 

HH-ARD-233 

30 

IRL-136 

HH-ARD-243 

704 

IRL-129 

HLI-1251-4 

206 

IRL-130 

HO-Serial-5159 

961 

lRL-132 

HR-59-510 

783 

lRL-133 

HSR-RR-59/I-MK 

141 

IRL-134 

HSR-RR-59/1-MK,  app. 

142 

IRL-136 

HSR-RR-59/1-MK,  app. 

142 

lRM-TR-73 

HSR-RR-59/6-MK 

142 

ISMS -228 

HSR-RR-60/2-Gn 

254 

Itek-P-163 

HT-4 

902 

ltek-P-168 

Page 

756 
83 
150 
118 
374 
676 
527 
527 
375 
527 
208 
768 
769 
770 
769 
768 
768 
767 
767 
768 
769 
768 
770 
769 
629 
769 
769 
768 
629 
769 
537 
769 
768 
770 
470 
339 
95 
714 
37 
152 
491 
424 
223 
509 
509 
424 
509 
776 
713 
610 
37 
461 
569 
713 
714 
620 
482 
756 
756 
498 
177 
322 
486 
70 
70 
70 
189 
465 
616 
505 
784 
789 
347 
261 
303 
69 
607 
202 
461 
612 
552 
276 
510 
409 
154 
552 
552 
552 
552 
545 
437 
745 
340 
779 


11 


Number 

ITL-2aM 

ITL-6200D-5 

ITTTM-569 

ITTTM-576 

JFRC-MR-24 

JHU-166-I-30 

JHU-SR-17 

^-59-1 

JPC-PU-M-2 

JPL-M-20-151 

JPL-M-20-174 

f»L  M-20-I89 

FL- PR -20- 324 

^-PR-20-339 

JPL-R-20-84 

JPt.-R-20-lI6 

^-R   20-119 

KAC- 173X90-2 

KAMAN/R-239 

KD3C-I 

KOC-1 

KLX-10114 

iaJC-10137 

LAI-58-13 

LAI-S8-16.  (uperaeded 

LAI-59-04 

LC-PIC-12-1 

UR-TR-141 

UR-TR-142 

UR-TR-143 

LL-TR-155 

LL-TR-186 

LL-TR-187 

LL-TR-189 

LL-TR-192 

LL-TR-197 

LL-TR-19e 

LL-TR-199 

LL-TR-200 

LU><HU)-TR-l-9 

LM5D-5ia6 

LMSD-48-359 

LMSD-48-381.   V.   2 

LMSD-48-381.   V.  5 

LMSD-48-393.  rev. 

LMSD-48-421 

LMSD-48-423 

LMSD- 48 -432-1 

LMSD-48-446 

LMSD-48-466 

LMSD- 48 -479 

LMSD-48-496 

LKBD-48-497 

LMSD-49-712 

LAiBD- 49-729 

LKBD-49-736 

LMSD- 49- 741 

LN6D-49-753 

LMSD-49-756 

LMSD- 49-759 

L»«D- 49-760 

LMSD- 49-762 

LMSD- 49-769 

LMSD- 49-769 

LKCD-49-781 

LMSD-49-798 

LMSD-285-061 

LVKD-285-536 

LMSD- 285-875 

LMSD- 288 -003 

LMSD-288-007 

LMSD- 288 -038 

LMSD- 288 -047 

LMSD- 288 -052 

LMSD-288-067 

LMSD- 288 -070 

LMSD-288-a73 

LVBD- 288-079 

LMSD- 288   109 

LMSD- 288- 134 

LMSD- 288- 139.   v.   i. 

LMSD- 288- 139,  v.   1, 

LMSD- 288- 139,  v.  2 

LVeD-288-139.  v.  3 

LMSD- 288- 139,   v.   4 

LMSD- 288 -190 

LMSD- 288 -190.   suppl     l 

LMSD- 288 -195 

LMSD-288-212 

LMSD- 288 -242 

LMSD- 288 -250 

LMSD- 288- 274 

LMSD-31 1-695 

LMSD-31 1-696 


pc.    1 

pt.  2 


m 

7S 

sm 
as 

44 
7» 

1« 
36 

ao 

44S 

4B7 
95 

301 
96 

194 

ITS 
557 
30 
55« 
558 
433 
164 
154 
717 
717 
403 
778 
778 
784 
154 
649 
223 
425 
212 
68 
734 
39 
780 
81 
340 
337 
322 
323 
471 
318 
616 
318 
471 
324 
290 
289 
40 
289 
471 
289 
471 
249 
471 
276 
343 
335 
301 
616 
616 
471 
616 
616 
471 
329 
471 
610 
739 
20 
AM 
21 
•M 
471 
471 
592 
470 
616 
471 
616 
471 
328 
328 
572 
216 


471 


Number 

LMSD-418-236 
LMSD- 480-068 
LMSD- 480- 8  P 
LMSD -703  014 
LMSD-703-a32 
Lcx-k-LR- 14204 
Lock-LR-14408 
Lock-NR-40R 
MA-3-facepiece 
MAB-154-M 
MAB-154-M(1) 
MASC-59-8 
Maxaon- 3074-1 
MCC-1023-TR-59 
MCC-1023-TR-65 
WCEB-ET-1211 
VfE-TR-392-5 
^ID-461 
k<INS-T-346 
k«L-535 
AL-b09 
AL-656 
i*L-659 
li*L-662 
14L-665 
I4L-668 
I4L-669 
ML -676 
ML -694 
ML -697 
ML-707 
ML-709 
IIL-710 
ML-723 
HL-72S 
»ILCR-32 
MLCR-56 
MLCR-58 
MLM-CP-57-4-34 
KtLNYNS-4860-J-4 
hLNYNS-5248-111 
^LNY^B -5745-1 
KLNYNS-5850-A-2 
fcLNYNS-5898-2 
VLNYNS-6159 
KL<UM)-59-l 
^L(UM)-59-3 
WL(UM)-59-184 
K4M-206 
Whro-E-1718-1 
MfL-5 
M»L-7 
M'L-U 
M»-N-34 
Ml-N-182 
Mt-N-225 
Ml-N-229 
M  l-N-247 
M  lC-TSR-49 
M  tC-TSR-57 
MUC-TSR-58 
Mm-R-452.  8-57 
Ml lI-R-523.  29-59 
MfI-R-523.  32-59 
M|l-R-523.  35-59 
M»I-R-526 
MiJ-R-563-57 
Mf  l-R-680-58 
MFI-R-682.  3-58 
MfJ-R-682.6-58 
MFl-R -682.  9-50 
MH-R-682.  12-59 
MFl-R-682.  15-59 
Ml'l-R-686-58 
MRI-R-694-58 
MRI-R-739-59 
MRI-R-747-59 
MRI-R-750-59 
MRl-R-751-59 
MRI-R-763-59 
MR|-R-772-59 
MR  -R-766-59 
MR|-R-793-59 
MRl-R-795-59 
MRt(MRO)-74 
MRt(OMRO)-69 
MRL(OMRO)-70 
MRt<OMRO)-73 
MRL(0MR0)-75 
MRt(OMRO)-76 
MRt(OMRO)-77 
MSAR-59-119 
MSp-206-950-2 
MSEE-59-18 


Esc 


471 
749 
765 
674 
278 
57 
331 
630 
623 
«22 
175 
40 
129 
S43 
301 
616 
437 
«S 
41 
4i 
42 
574 
195 
SOS 
347 
S03 
790 
291 
908 
S74 
641 
573 
S73 
790 
I2B 
12B 
121 
19* 
602 
154 
177 
4S2 
488 
488 
407 
407 
258 
161 
765 
42 
155 
42 
627 
206 
628 
767 
592 
66 
33 
66 
292 
90 
90 
641 
427 
427 
491 
574 
574 
575 
575 
575 
65 
649 
42 
719 
510 
156 
719 
635 
633 
292 
156 
343 
87 
498 
498 
339 
773 
426 
43 
348 
42 

12 


Number 

MSEE-ES- 27 -020-05 

MSEE-ES-28-030-05 

MSRP-DP-62 

MSRP-DP-71 

N«RP-DP-72 

MSRP-RR-54 

MSRP-RR-55 

MSRP-RR-56 

MSRP-RR-57 

MSRP-RR-58 

MSRP-RR-59 

MSRP-RR-60 

MST-4O00P-70 

MUP-TR-150 

MUP-TR-155 

MUP-TR-156 

MUP-TR-164 

MUP-TR-165 

MUP-TR-166 

MUP-TR-174 

MUP-TR-175 

MUP-TR-177 

MUP-TR-179 

MUP-TR-181 

MUP-TR-183 

MUP-TR-186 

MUP-TR-187 

MUP-TR-188 

MW-29 

MW-30 

MW-31 

NADC-Al-5958 

NADC-AI-5990(TN) 

NADC-AW-N5914 

NADC-ED-5828 

NADC-EL-54151 

NADC-EL-5712 

NADC-EL-5988 

NADC-EL-53112 

NADC-EL-L5457.   rev. 

NADC-EL-L5502 

NADC-EL-L5941 

NADC-EL-N56a6 

NADC-MA-5706 

NADC-MA-5910 

NADC-MA-5914 

NADC-MA-5919 

NADC-MA-5920 

N  ADC -MA -6003 

NADC-MA-6004 

NADC-MA-6006 

NADC-MA-6008 

NADC-MA-6010 

NADC-MA-6015 

N  ADC -MA -6024 

NADC-MA-L6001 

NAMC-ACEL-286 

NAMC-ACEL-324 

NAMC-ACEL-329 

NAMC-ACEL-404 

NAMC-ACEL-420 

NAMC-AEL-1282 

NAMC-AEL-1487 

NAMC-AML-AE-1023 

NAMC-AML-AE-10e3 

NAMC-AML-AE-10e9 

NAMC-AML-AE-1098 

NAMC-AML-AE-1105 

NAMC-AML-AE-42173 

pi.    1 
NAMC-ASL-DE-244.   pt 
NAMTC-GSR-U 
NAMTC-TR-10 
NAMTC-TR-23 
NAMTC-TR-32 
NAMTC-TR-40 
NAMTC-TR-45 
NAMTC-TR-50 
NAMTC-TR-51 
NAMTC-TR-59 
NAMTC-TR-60 
NAMTC-TR-61 
NAMTC-TR-62 
NAMTC-TR-65 
NAMTC-TR-69 
NAMTC-TR-71 
NAMTC-TR-72 
NAMTC-TR-74 
NAMTC-TR-78 
NAMTC-TR-88 
NAREC 
NARF-58-30T 
NARF-59-11T 
NARF-59-20T 


P»ie  Number 

428  NARF-59-24T 

428  NARTS-24 

225  NAVAER-DE-1887 

651  NAVDOCICS-P-321 

651  NAVDOCK5-P-322 

605  NAVlX)CKS-TP-Ad-7 

606  NAVDOCICS-TP-Pu-3 
605  NAVDOCKS-TP-Pw-10. 
595  NAVnOCICS-TP-P*-14 
651  NAVDOCKS-TP-Pw-31, 
225  NAVD0CKS-TP-PV.-31, 
513  NAVD0CICS-TP-P>»-31, 
203  NAVDOCICS-TP-Pw-31, 
337  NAVDOCKS-TP-Pw-31. 
249  NAVDOCKS-TP-P*-3l. 
790  NAVEXOS-P-1491 

498  NAVMED-P-5033 

484  NAVORD-416 

483  NAVORD-1299 

641  NAVORD-4420 

331  NAVDRD-4636 

347  NAVORD-4952 

347  NAVORD-4953 

764  NAVORD-5009 

764  NAVORD-5039 

789  NAVORD-5275 

790  NAVORD-5418 
764  NAVORD-5622 
404  NAVORD-5688 

23  NAVORD-5767 

545  NAVORD-5779 

675  NAVORD-5840 

372  NAVORD-5865 

772  NAVORD-5868 

279  NAVORD-5873 

312  NAVDRD-5970 

561  NAVORD-6023 

718  NAVORD-6042 

583  NAVORD-6094 

A     708  NAVORD-6100 

561  NAVORD-6110 

554  NAVORD-6156 

418  NAVDRD-6168 

123  NAVDRD-6183 

SM  NAVORD-6184 

4ia  NAVORD-6190 

la  NAVORD-6204 

•7»  NAVORD-6210 

599  NAVORD-62U 

9«7  NAVORD-6241 

291  NAVORD-6246 

1»  NAVORD-6251 

117  NAVDRD-6255 
••2  NAVORD-6263 
••9  NAVORD-6280 
«35  NAVORD-6285 
140  NAVORD-6292 

118  NAVORD-640e 
118  NAVDRD-6420 
535  NAVORD-6433 
708  NAVORD-6439 
448  NAVORD-6445 

173  NAVORD-6464 

174  NAVORD-6465 
593  NAVORD  6466 
180  NAVORD-6484 
759  NAVORD-65a6 

736  NAVDRD-6542.   p».   I 

NAVORD-6545 

598  NAVORD-6554 

1    411  NAVORD-6561 

439  NAVORD-6578 

589  NAVDRD-6580 

430  NAVORD-6581 

415  NAVORD-6589 

439  NAVORD-6606 

414  NAVORD-6612 
705  NAVORD-6614 
558  NAVORD-6638 

415  NAVORD-6691 
439  NAVORD-6702 
414  NAVORD-6728 
414  NAVORD-6749 
7CS  NAVORD-6761 
705  NAVORD-6825 
414  NAVDRD-6835 

414  NAVORD-6874 

415  NAVORD-6883 

414  NAVORD-6953,  pt.   1 

414  NAVDRD-6953.  pc.   2 

589  NAVORD-7005 

206  NAVORD-7010 

767  NAVORD-7018 

628  NAVORD-7019 

mg 


V.  3 

V.  2 
V.  2 
V.  3 
V.  3 
V.  4 
V.  4 


592 
449 
556 
280 
417 
32 
173 
172 
58 
418 
S60 
418 
560 
418 
560 
525 
536 
302 
170 
576 
780 
4QS 
315 
324 
438 
438 
169 
438 
178 
597 
588 
490 
253 
588 
61 
511 
588 
642 
452 
451 
617 
428 
691 
471 
576 
158 
588 
63 
437 
313 
18 
437 
63 
499 
428 
63 
587 
4Si 
298 
210 
449 
301 
404 
553 
650 
307 
438 
512 
506 
729 
414 
263 
475 
489 
407 
475 
438 
401 
588 
50 
63 
78 
506 
587 
587 
773 
608 
588 
447 
446 
475 
465 
171 
438 


Number 

NAVORD- 7021 

NAVORD-7024 

NAVORD-7027 

NAVORD-7033 

NAVORD-7038 

NAVORD- 7040 

NAVORD-7041 

NAVORD-7048 

NAVORD-OD-5797 

NAVORD-OD-7574.  p*.   1 

and  2 
NAVORD-OD-9376 
NAVORD-OD-10362 
NAVORD-OS- 10325- 10326 
NAVSANDA-230 
NAVSHIPS -92913 
NAVSHIPS-900,  510 
NAVTRADEVCEN-74-1 
NAVTRAi:)EVCEN-78-2 
NAVTRADEVCEN-294-2 
NAVTRADEVCEN-297-l 
NAVTRADEVCEN -316-1 
NAVTRADEVCEN -330-1 
NAVTKADEVCEN-330- 1  - 1 
NAVTRADEVCEN -330- 1-2 
NAVTRADEVCEN -330- 1-3 
NAVTRADEVCEN -330- 1-4 
NAVTRADEVCEN-348-1 
NAVTRADEVCEN-364-1 
NAVTRADEVCEN-373-1 
NAVTRADEVCEN-507- 1 
NAVTRADEVCEN -507 -2 
NAVTRADEVCEN- 1628-5 
NAVTRADEVCEN -1628-7 
NAVTRADEVCEN- 1628-8 
NAVTRADEVCEN 
NAVTRADEVCEN 
NAVTRADEVCEN 
NAVTRADEVCEN -1939-0- 4 
NAVWEPS-5953 
NAVWEPS-5981 
NAVWEPS-5988 
NAVWEPS-5996 
NAVWEPS-7050 
NAVWEPS-7069 
NAVWEPS-7084 
NBS-6286 
NBSTN-18-2 
NBS-TN-42 
NBS-TN-43 
NBSTN-45 
NBS-TN-46 
NBSTN-47 
NBS-TN-48 
NBS-TN-49 
NBS-TN-50 
NBS-TN-51 
NBS-TN-52 
NBS-TN-53 
NBS-TN-54 
NBS-TN-55 
NBS-TN-56 
NBS-TN-57 
NBS-TN-58 
NBS-TN-60 
NBS-TN-61 
NBS-TN-62 
NBS-TN-63 
NBS-TN-66 
NBS-TN-68 
NBS-TN-69 
NBS-TN-71 
NBTL-P-305 
NBTL-Te8i-P-336 
NCEL-C-002 
NCEL-C-003 
NCEL-R-020 
NCEL-R-036 
NCEL-R-041 
NCEL-R 
NCEL-R 
NCEL-R-048 
NCEL-R -060 


P«ge 

405 
197 
188 
307 
169 
275 
638 
351 
313 

307 
599 
329 
158 
707 
425 
161 
676 
528 

36 
676 

10 
715 
715 
715 
716 
716 
282 
677 
529 
528 
677 

29 
526 
526 
526 
526 


-044 
-047 


NCEL-R -062 
NCEL-R-067 


NCEL 
NCEL 


R-068 
R-069 


NCEL-R-070 
NCEL-R-072 
NCEL-R-073 
NCEL-R-074 
NCEL-R-075 
NCEL-R-a76 
NCEL-R-078 


1628-9 
1628-10 
1908-00-3  117 
531 
729 
225 
158 
650 
524 
593 
588 
576 
224 
13 
96 
43 
50 
158 
96 
211 
172 
79 
224 
224 
172 
624 
335 
292 
349 
649 
649 
S42 
627 
796 
611 
796 
630 
311 
61 
590 
745 
180 
732 
597 
560 
446 
603 
405 
158 
591 
737 
418 
635 
442 
146 
598 
560 
560 
172 


Number 

NCEL-R-079 

NCEL-R-0e2 

NCEL-R-083 

NCEL-R-084 

NDA-2in-3.   V.   A 

NDA-2111-3,  V.  B 

NDA-2111-3,  V.  C 

NDRC -6.  1-2128 

NDRC-APP-STR,  v.   1 

NDRC-APP-STR,  v.  2 

NDRE-29 

NEDU-1-61 

NEDU-2-60 

NEDU-3-60 

NEL-409 

NEL-730 

NEL-795 

NEL-858 

NEL-883 

NEL-904 

NEPA-309-IHR-14, 

superseded 
NEPA-425 
NEPA-463-IHR-E14 
NEPA-875-EMR-42 
NEPA-1059-ARM-18 
NEPA-1769,  app.   C 
NEPA-1799 
NEPA-1803 
NEPA-1829 

NM-001- 110-300,   R-3 
NM-002-014.0e.  10 
NM-ll-Ol-U,  Sub-1.   R- 
NM-17-01-11,   R-48 
NM-17-01-13-1 
NML-Ref-58-2 
NMRL-275 

NNSY-C-380,   R-5387 
NOL-Aerody-RR-35 
NOL-BRR-U 
NOLC-390 
NOLC-452 
NOLC-473 
NOLC-487 
NOLC-494 
NOLC-503 
NOLC-TM -64-104 
NOTS-369 
NOTS-1274 
NOTS-1275 
NOTS-1384 
NOTS-1492 
NOTS-1677 
NOTS-1838 
NOTS-1935 
NOTS-1937,  pt.   1 
NOTS-1938 
NOTS-1988 
NOTS-1993 
NOTS-2002 
NOTS-2040 
NOTS-2105 
NOTS-2118 
NOTS-TA-6 
NOTS-TB-1 
NOTS-TM-377 
NOTS-TM-1113 
NOTS-TP-2139 
NOTS-TP  2146 
NOTS-TP-2153 
NOTS-TP-2184 
NOTS-TP-2185 
NOTS-TP-2186 
NOTS-TP- 2203 
NOTS-TP-2217 
NOTS-TP- 2240 
NOTS-TP- 2243 
NOTS-TP- 2254 
NOTS-TP- 2279 
NOTS-TP- 2298 
NOTS-TP-2303 
NOTS-TP-2307 
NOTS-TP-2308 
NOTS-TP-2309 
NOTS-TP-2321 
NOTS-TP-2346 
NOTS-TP- 2355 
NOTS-TP-2357 
NOTS-TP-2360 
NOTS-TP-2365 
NOTS-TP-2382 
NOTS-TP- 2383 
NOTS-TP-2387 
NOTS-TP- 2390 


ftm  Nianber 

954  NOTS-TP-2394 

997  NOTS-TP- 2421 

Tta  NOTS-TP- 2427 

MO  NOTS-TP- 2429 

79  NOTS-TP -2430 

4M  NOTS-TP- 2432 

486  NOTS-TT-2440 

292  NOTS-TP- 2443 

118  NOTS-TP- 2449 

6  NOTS-TP-2474 

796  NOTS-TP -2495 

•83  NOTS-TP- 2831 

314  NP-7207 

••3  NPGS-TR-17 

33i  NPP-TR-106 

4W  NRCC-LR-268 

795  NRCC-LR-269 

7*  NRCC-LR-270 

210  NRCC-LR-271 

4M  NRCC-LR-272 
NRCC-LR-273 

•1  NRCC-LR-276 

595  NROC-LR-277 

61  NRCC-LR-279 

61  NRCC-LR-281 

59  NRCC-Ml-820 

486  NRCC-MK-4 

595  NRCC-MS-101 

78  NRL-4694 

486  NRL-5159 

123  NRL-5198 

117  NRL-5380 

13     257  NRL-540e 

589  NRL-5426 

535  NRL-5432 

139  NRL-5440 

117  NRL-5446 

76  NRL-5449 

617  NRL-5450 

437  NRL-5451 

780  NRL-5453 

729  NRL-5454 

511  NRL-5455 

225  NRL-5457 

158  NRL-5458 

650  NRL-5459 

437  NRL-5460 
170  NRL-5462 
405  NRL-5464 
315  NRL-5465 

438  NRL-5466 
438  NRL-5467 

169  NRL-5468 
438  NRL-5471 
490  NRL-5472 
351  NRL-5473 

50  NRL-5474 

253  NRL-5475 

588  NRL-5477 

61  NRL-5478 

524  NRL-5479 

438  NRL-5480 

298  NRL-5481 

799  NRL-5483 

438  NRL-5485 

198  NRL-5486 

315  NRL-5488 

210  NRL-5490 

449  NRL-5492 

301  NRL-5494 

404  NRL-5495 

553  NRL-5497 

650  NRL-5502 

170  NRL-5503 
438  NRL-5504 
512  NRL-5505 
506  NRL-550r7 
729  NRL-5512 
414  NRL-5518 
532  NRL-5525 
263  NRL-5528 
729  NRL-MR-1037 
475  NRL-MR-10e9 
489  NSF-C-4175 

407  NSF-C-4951,  TR-2 

475  NSF-C-4951.  TR-3 

438  NSF-G-4951,  TR-4 

401  NSF-G-4951.  TR-5 

475  NSF-G-5250 

465  NSF-G-5964 

438  NSF-G-5964 

43  NSF-G-6356,  TR-2 

405  NSF-C-6385 

197  NSF-C-89e7 

19 


Page 


Number 


188 

NSF-G-9929 

6 

89 

307 

NSF-G- 10338 

798 

169 

NSF-G- 10338 

799 

275 

NSF-G-Y/6.  14/120.  FR 

96 

638 

NSF-G-Y/10.  20/249 

139 

799 

NSF-G-Y/22. 7/328,  TR- 

1        96 

351 

NSL-373 

219 

524 

NSL-379 

302 

438 

^ 

-'3ftS 

195 

593 

§ 

--,  y) 

1  ,r 

12 

588 

g 

-">S5 

1 

9 

171 

«S 

--399 

1 

206 

NSL-416 

195 

589 

NSL-418 

439 

178 

NSL-419 

617 

279 

NSRDF-37 

82 

142 

NSRDF-44 

741 

279 

NSRDF-ER-2.5064 

146 

279 

NT-002-024<CR53-89) 

304 

305 

NT-003-0170) 

146 

312 

NTME-222-45 

443 

471 

NTME-312-45 

443 

414 

NTME-526-45 

443 

617 

NWL-1685 

31 

704 

NWL-1700 

458 

rs 

NWL-1704 

142 

428 

NWL-1708     . 

589 

330 

NWL-1710 

746 

720 

NWL-1712 

735 

222 

NWL-1714 

730 

302 

NWL-T- 22/58 

624 

451 

NWP-1686 

611 

907 

NWPW-T-4-60 

447 

261 

NWPW-T-8-60 

446 

50 

NWPW-T-30-58 

307 

•2 

NYU-TR-400-2 

462 

17 

NYU-TR-400-7 

429 

IS 

NYU-TR-400-8 

429 

177 

NYU-TR-400-9 

577 

70 

NYU-TR-400-10 

721 

m 

NYU-TR-400-11 

720 

292 

OCDM-UCAL-2-2-58 

206 

347 

OMCC-9031-iCFRR-l 

392 

449 

OORR-006.1-C 

493 

920 

OORR-006:2-C 

396 

M 

OORR-006:3-C 

396 

200 

OORR-007:4-C 

541 

209 

OORR-60-1 

439 

326 

OORR-84:3 

266 

1« 

OORR- 347:6 

262 

901 

OORR-350:15-C 

17 

691 

OORR-407:55 

752 

212 

OORR-442:8-P 

214 

217 

OORR -542: 3 -C 

264 

SM 

OORR-761:4 

351 

999 

OORR-76l:10-P 

343 

740 

OORR-786-... 

336 

492 

OORR-834:42-C 

739 

124 

OORR -834:43 -C 

739 

217 

OORR-887:4-C 

280 

«« 

OORR-906:14-Met 

482 

91S 

OORR-1010:3 

255 

471 

OORR-1156:ll 

314 

992 

OORR- 1 166: 52-M 

512 

SM 

ooKR-irvy.3 

336 

6U 

OORR-1271:l6-M 

454 

SM 

OORR-1323:18-M 

454 

919 

OORR-l336:4 

323 

500 

OORR- 1350:16-0 

492 

S» 

OORR -1 406: 4-M 

317 

m 

OORR-1406:8 
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PB  147  774 

345 

PB  147  881 

796 

294 

PB  147  777 

259 

PB  147  882 

788 

290 

PB  147  779 

258 

PB  147  883 

794 

340 

PB  147  780-1 

219 

PB  147  884 

790 

337 

PB  147  780-2 

219 

PB  147  885 

791 

322 

PB  147  780-3 

218 

PB  147  886 

794 

323 

PB  147  781 

222 

PB  147  887 

7S6 

318 

PB  147  782 

195 

PB  147  888 

682 

318 

PB  147  783 

349 

PB  147  889 

691 

324 

PB  147  784 

299 

PB  147  890 

747 

210 

PB  147  785 

251 

PB  147  891 

680 

2W 

PB  147  786 

333 

PB  147  892 

744 

2M 

PB  147  788 

693 

PB  147  893 

779 

2M 

PB  147  789 

750 

PB   147  894 

744 

249 

PB  147  790 

551 

PB  147  895 

743 

216 

PB  147  791 

528 

PB  147  896 

793 

343 

PB  147  792 

619 

PB   147  897 

679 

339 

PB  147  793 

755 

PB  147  898 

293 

301 

PB  147  794 

727 

PB  147  899 

293 

329 

PB  147  795 

586 

PB  147  905 

,\10 

338 

PB  147  796 

534 

PB  147  906 

286 

260 

PB  147  797 

604 

PB  147  907 

302 

320 

PB  147  798 

604 

PB  147  909 

508 

21S 

PB  147  799 

647 

PB  147  910 

438 

286  ' 

PB  147  800 

631 

PB  147  912 

724 

253 

PB  147  801 

620 

PB  147  913 

506 

306 

PB  147  802 

138 

PB  147  914 

441 

3S1 

PB  147  803 

717 

PB  147  915 

330 

19 


Number 

147  917 

147  918 
147  919-1 
147  919-2 
147  919-3 
147  920 
147  921 
147  922 
147  923 
147  924 
147  925 
147  926 
147  927 
147  928 
147  929 
147  930 
147  931 
147  932 
147  933 
147  934 
147  935 
147  936 
147  937 
147  939 
147  940 
147  941 
147  942 
147  943 
147  944 
147  945 
147  946 
147  947 
147  948 
147  949 
147  950 
147  951 
147  952 
147  953 
1 47  954 
147  955 
147  956 
147  957 
147  958 
147  959 
147  960 
147  961 
147  962 
147  965 
147  966 
147  967 
147  968 
147  969 
147  970 
147  971 
147  972 
147  973 
147  974 
1 47  975 
147  976 
147  977 
147  978 
147  980 
147  979 
147  981 
147  982 
1 47  983 
147  984 
1 47  985 
147  986 
147  987 
147  988 
147  989 
147  990 
147  99J 
147  992 
147  993 
147  994 
147  995 
147  996 
147  997 
147  998  - 

147  999 

148  000 
148  001 
148  002 
148  003 
148  006 
148  009 
148  010 
148  012 
148  013 
148  014 
148  015 
148  017 


PB 
PB 
PB 

PB 
PB 
PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

P8 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 


P«y 

397 

475 

281 

281 

281 

565 

288 

296 

296 

297 

297 

297 

2V7 

297 

297 

298 

343 

345 

345 

431 

452 

305 

347 

406 

483 

725 

725 
554 
SS4 
SS5 
SM 

aas 


701 
425 
913 

ym 

4IS 

MS 

71S 
S70 

sm 
tn 

74a 


an 


34« 

95 

a»5 

2W 

422 
2M 

an 
aB4 

293 

332 

504 

332 

291 

348 

307 

291 

291 

289 

296 

433 

339 

293 

426 

426 

291 

270 

402 

402 

275 

276 

406 

406 

420 

480 

322 

616 

757 

296 

758 

316 

792 

490 


PE 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 


Number 


P«fe 


Number 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 

n 
n 

PB 
PB 
PB 
PB 
PB 
FB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 


148  019 
148  022 
148  023 
148  024 
148  026 
148  027 
148  028 
148  029 
148  030 
148  031 
148  032 
148  033 
148  034 
148  035 
148  036 
148  037 
148  038 
148  039 
148  040 
148  041 
148  042 
48  044 
PB   |48  045 
PB     48  046 
48  051 
48  052 
148  053 
148  055 
148  056 
148  057 
148  058 
148  069 
118060 
118  061 
1*8  064 
118  065 
1  18  067 
1  18  068 
1  »  069 
1  «  070 
1  18  071 
1  18  072 
18  073 
1'8  074 
l'«  078 
1'8  080 
1^8061 
1^8  082 
1^8083 
1^8  064 

Msoes 

U)086 
H)087 
14  1088 
14  1  069 

141  090 
14.1  091 
141  093 
1*1  094 
14)1  096 
1411  097 
141;  099 
14<  100 
141  101 
l*t  104 
14J  105 
144  106 

107 

106 

109 

110 

HI 

112 

113 

114 

115 

117 

118 

119 

120 


I4« 
I4i 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 


1481122 


148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 
148 


123 
124 
126 
127 
128 
129 
130 
131 
132 
[33 
34 
35 
36 


373 

PB  148  137 

294 

PB  148  138 

317 

PB  148  139 

316 

PB  148  140 

724 

PB  148  141 

453 

PB  148  142 

291 

PB  148  143 

487 

PB  148  144 

253 

PB  148  145 

253 

PB  148  146 

343 

PB  148  147 

46$ 

PB  148  148 

270 

PB  148  149 

277 

PB  148  150 

259 

PB  148  151 

323 

PB  148  152 

304 

PB  148  153 

478 

PB  148  156 

286 

PB   148  157 

287 

PB  148  158 

301 

PB  148  159 

315 

PB  148  160 

405 

PB  148  161 

508 

PB  148  162 

315 

PB  148  163 

280 

PB  148  164 

320 

PB  148  165 

251 

PB  148  166 

304 

PB  148  167 

256 

PB  148  168 

332 

PB  148  170 

511 

PB  148  172 

340 

PB  148  173 

298 

PB  148  174 

375 

PB  148  175 

554 

PB  148  176 

794 

PB  148  177 

572 

PB   148  179 

695 

PB  148  180 

692 

PB  148  181 

419 

PB  148  182 

419 

PB  148  183 

282 

PB  148  184 

282 

PB  148  186 

320 

PB  148  187 

428 

PB  148  188 

687 

PB  148  189 

389 

PB  148  190 

388 

PB  148  191 

385 

PB  148  192 

308 

PB   148  193 

308 

PB   148  194 

US 

PB   148  195 

33S 

PB  148  201 

S12 

PB  148  204 

9M 

PB   148  205 

314 

PB  148  206 

482 

PB   148  207 

aM 

PB   148  208 

721 

PB  148  209 

7S2 

PB   148  210 

9U 

PB  148  211 

4M 

PB  148  213 

S12 

PB  148  217 

390 

PB  148  218 

343 

PB  148  220 

317 

PB  148  221 

an 

PB  148  222 

MJ 

PB  148  223 

341 

PB  148  224 

345 

PB  148  228 

342 

PB  148  229 

420 

PB  148  230 

497 

PB  148  234 

370 

PB  148  235 

an 

PB  148  236 

3M 

PB  148  237 

3M 

PB  148  238 

4U 

PB  148  239 

710 

PB   148  241 

904 

PB  148  242 

431 

PB  148  243 

SS2 

PB   148  244 

551 

PB  148  245 

494 

PB  148  246 

494 

PB  148  247 

252 

PB  148  248 

252 

PB  148  249 

252 

PB  148  250 

391 

PB  148  251 

262 

PB  148  252 

391 

PB  148  253 

392 

PB   148  265 

391 

PB   148  266 

Number 


341 

PB   148  270 

392 

PB  148  271 

410 

PB  148  272 

3n 

PB  148  273 

an 

PB  148  275 

4n 

PB  148  278 

374 

PB  148  280 

3H 

PB  148  301 

390 

PB  148  303 

3» 

PB  148  304 

3S3 

PB  148  306 

3M 

PB  148  307 

ass 

PB  148  308 

asi 

PB  148  309 

4n 

PB  148  310 

4n 

PB  148  311 

330 

PB  148  312 

307 

PB  148  314 

442 

PB  148  315 

4S4 

PB   148  316 

604 

PB  148  318 

3SS 

PB   148  321 

388 

PB  148  322 

605 

PB  148  324 

484 

PB  148  325 

339 

PB  148  326 

756 

PB  148  327 

474 

PB  148  328 

475 

PB  148  329 

502 

PB  148  330 

606 

PB  148  333 

262 

PB   148  334 

457 

PB  148  335 

395 

PB  148  336 

349 

PB  148  337 

472 

PB  148  338 

382 

PB  148  339 

565 

PB  148  340 

337 

PB  148  341 

407 

PB   148  342 

274 

PB   148  343 

464 

PB   148  344 

400 

PB  148  345 

634 

PB   148  347 

644 

PB  148  351 

609 

PB   148  354 

494 

PB   148  355 

316 

PB   148  356 

490 

PB  148  357 

465 

PB  148  358 

302 

PB   148  359 

634 

PB  148  360 

421 

PB   148  361 

498 

PB  148  362 

433 

PB  148  363 

630 

PB  148  365 

398 

PB  148  366 

399 

PB  148  367 

506 

PB  148  369 

506 

PB  1 48  370 

476 

PB   148  371 

502 

PB   148  372 

781 

PB   148  373 

433 

PB   148  374 

439 

PB  148  375 

506 

PB  148  376 

406 

PB  148  377 

579 

PB  148  378 

403 

PB  148  379 

568 

PB   148  390 

485 

PB  148  381 

474 

PB   148  382 

645 

PB  148  383 

448 

PB  148  384 

592 

PB   148  385 

492 

PB  1 48  388 

418 

PB  148  389 

50S 

PB  148  391 

745 

PB  148  392 

411 

PB  148  393 

477 

PB  148  396 

«77 

PB  148  397 

«7S 

PB  148  399 

i7S 

PB  148  399-1 

•71 

PB  148  399-2 

7S2 

PB  148  399-3 

774 

PB   148  399-4 

730 

PB  148  402 

•N 

PB  148  403 

M7 

PB  148  404 

MS 

PB  148  406 

301 

PB  148  409 

3n 

PB  148  412 

074 

PB  148  413 

699 
676 
680 
676 
716 
251 
348 
717 
689 
590 
369 
269 
369 
268 


4n 

613 
SOS 

374 
967 

ass 

404 
S4B 


710 
710 
574 
649 
427 
S90 

sas 

639 
639 
S69 
430 
398 
631 
444 
373 

4n 

532 
499 

474 


447 

446 

395 

48* 

458 

458 

482 

453 

437 

425 

490 

506 

485 

392 

394 

539 

479 

639 

324 

331 

618 

331 

256 

387 

301 

419 

452 

473 

596 

596 

596 

556 

597 

470 

616 

471 

616 

471 

455 

426 

400 

773 

426 

495 

458 


20 


Number 

PB  148  414 
PB  148  416 
PB  148  422 
PB  148  423 
PB  148  425 
PB  148  427 
PB  148  428 
148  429 
148  430 
148  431 
148  432 
PB  148  433 
PB  148  434 
PB  148  435 
148  436 
148  437 
148  438 
148  440 
148  441 
148  442 
148  443 
148  444 
148  445 
148  446 
148  447 
148  448 
148  450 
148  451 
148  452 
148  453 
148  454 
148  455 
148  456 
148  457 
148  458 
148  459 
148  460 
PB  148  461 
PB  148  462 
148  463 
148  464 
148  465 
148  466 
148  467 
148  468 
148  469 
148  470 
148  471 
148  474 
148  475 
148  477 
148  476 
148  499 
148  483 
148  493 
148  497 
148  498 
148  503 
148  504 

148  sas 

148  506 
148  S07 
148  508 
148  509 
148  510 
148  511 
148  512 
148  513 
148  514 
148  515 
148  517 
148  519 
148  520 
148  522 
148  523 
148  524 
148  527 
148  528 
148  530 
148  532 
148  533 
148  534 
148  538 
148  539 
148  540 
148  541 
148  542 
148  543 
148  544 
148  545 
148  546 
148  547 
148  548 
148  549 


Number 


PB 
PB 
PB 
PB 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 


460 

PB  148  550 

SOI 

PB  148  551 

416 

PB  148  552 

961 

PB  148  553 

448 

PB  148  554 

414 

PB  148  556 

477 

PB  148  557 

4n 

PB  148  558 

396 

PB  148  562 

396 

PB  148  564 

495 

PB  148  565 

482 

PB  148  566 

609 

PB  148  567 

907 

PB  148  568 

484 

PB  148  569 

4SS 

PB  148  570 

464 

PB  148  571 

612 

PB  148  573 

512 

PB  148  574 

901 

PB  148  575 

41* 

PB  148  576 

398 

PB  148  577 

4n 

PB  148  578 

417 

PB  148  579 

489 

PB  148  580 

475 

PB  148  581 

482 

PB  148  582 

471 

PB  148  583 

4tt 

PB  148  584 

499 

PB  148  585 

428 

PB  148  586 

309 

PB  148  587 

963 

PB  148  588 

306 

PB  148  589 

317 

PB  148  591 

436 

PB  148  592 

273 

PB  148  593 

481 

PB   148  594 

273 

PB  148  595 

273 

PB  148  5% 

433 

PB  148  597 

373 

PB  148  598 

373 

PB  148  599 

371 

PB  148  600 

273 

PB  148  601 

270 

PB  148  602 

272 

PB  148  603 

370 

PB  148  605 

405 

PB  148  606 

408 

PB  148  607 

371 

PB  148611 

614 

PB  148  612 

569 

PB  148  614 

392 

PB  148615 

44S 

PB  148  616 

388 

PB  148  617 

385 

PB  148  618 

507 

PB  148  619 

463 

PB  148  620 

463 

PB  148  621 

507 

PB  148  622 

507 

PB  148  623 

619 

PB  148  624 

607 

PB   148  625 

607 

PB  148  626 

750 

PB  148  627 

479 

PB  148  628 

435 

PB  148  629 

479 

PB  148  630 

506 

PB  148  631 

555 

PB  148  632 

471 

PB  148  633 

499 

PB  148  634 

455 

PB  148  635 

506 

PB  148  636 

461 

PB  148  637 

465 

PB  148  638 

539 

PB  148  639 

439 

PB  148  640 

392 

PB  148  641 

492 

PB  148  642 

424 

PB  148  644 

458 

PB  148  645 

544 

PB  148  646 

408 

PB   148  648 

408 

PB  148  649 

544 

PB  148  650 

402 

PB  148  651 

283 

PB  148  652 

708 

PB  148  653 

553 

PB   148  654 

553 

PB  148  655 

410 

PB  148  658 

409 

PB  148  659 

Page 

Number 

Pa^e 

Number 

431 

PB  148  660 

765 

PB  148  857 

395 

PB  148  661 

728 

PB  148  858 

643 

PB  148  664 

770 

PB   148  859 

577 

PB  148  665 

770 

PB  148  860 

554 

PB  148  666 

535 

PB  148  861 

V>8 

PB  148  667 

302 

PB  148  862 

472 

PB  148  688 

470 

PB  148  863 

631 

PB  148  704 

330 

PB  148  864 

500 

PB  148  730 

541 

PB  148  865 

378 

PB  148  731 

541 

PB  148  866 

481 

PB  148  736 

621 

PB  148  867 

398 

PB  148  737 

621 

PB  148  868 

464 

PB  148  738 

621 

PB  148  869 

463 

PB  148  739 

447 

PB  148  871 

397 

PB  148  740 

604 

PB  148  872 

498 

PB  148  742 

400 

PB  148  873 

390 

PB  148  744 

469 

PB  148  874 

418 

PB  148  745 

565 

PB  148  875 

385 

PB  148  749 

464 

PB  148  876 

396 

PB  148  750 

416 

PB  148  877 

489 

PB  148  751 

464 

PB  148  878 

455 

PB  148  752 

453 

PB   148  881 

404 

PB  148  753 

463 

PB  148  882 

465 

PB  148  754 

462 

PB  148  884 

513 

PB  148  755 

528 

PB   148  886 

507 

PB  148  758 

581 

PB  148  887 

403 

PB  148  759 

461 

PB  148  888 

501 

PB  148  762 

500 

PB  148  889 

505 

PB  148  763 

447 

PB  148  890 

457 

PB   148  764 

543 

PB  148  891 

442 

PB  148  765 

423 

PB  148  892 

387 

PB  148  766 

569 

PB  148  893 

399 

PB  148  770 

714 

PB  148  894 

509 

PB  148  772 

497 

PB  148  895 

487 

PB  148  773 

615 

PB   148  896 

4(0 

PB  148  776 

415 

PB   148  897 

382 

PB  148  778 

497 

PB  148  898 

391 

PB  148  779 

585 

PB   148  899 

901 

PB   148  780 

585 

PB   148  900 

381 

PB   148  783 

421 

PB   148  901 

500 

PB  148  784 

380 

PB   148  902 

384 

PB  148  785 

625 

PB  148  903 

422 

PB  148  786 

612 

PB  148  904 

452 

PB  148  789 

634 

PB  148  905 

608 

PB   148  790 

650 

PB  148  906 

406 

PB  148  791 

748 

PB  148  909 

743 

PB  148  792 

607 

PB  148  910 

748 

PB  148  793 

680 

PB  148  911 

382 

PB   148  794 

497 

PB  148  912 

908 

PB  148  795 

395 

PB  148  913 

376 

PB  148  796 

524 

PB  148  915 

376 

PB  148  797 

529 

PB   148  920 

377 

PB  148  798 

528 

PB  148  921 

377 

PB   148  799 

608 

PB  148  923 

470 

PB   148  800 

489 

PB  148  924 

630 

PB  1 48  801 

489 

PB  148  926 

796 

PB  148  802 

489 

PB   148  927 

909 

PB  148  803 

573 

PB  148  928 

909 

PB   148  804 

631 

PB  148  929 

909 

PB  148  805 

631 

PB   148  930 

434 

PB  148  806 

373 

PB   148  933 

SS9 

PB   148  807 

373 

PB  148  934 

430 

PB  148  806 

523 

PB   148  941 

«19 

PB  148  809 

373 

PB  148  942 

439 

PB  148  810 

373 

PB   148  943 

414 

PB  148  816 

570 

PB  148  944 

705 

PB  148  817 

640 

PB   148  945 
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PB  150  145 

6a 

783 

PB  149  994 

605 

PB  150  147 

627 

791 

PB  149  995 

599 

PB  150  148 

570 

795 

PB  149  996 

595 

PB  150  149 

598 

714 

PB  149  997 

719 

PB  150  150 

992 

727 

PB  149  998 

560 

PB  150  151 

509 

566 

PB  149  999 

687 

PB  150  152 

778 

562 

PB  150  000 

534 

PB  150  153 

588 

743 

PB  150  001 

534 

PB  150  154 

699 

789 

PB  150  003 

535 

PB  150  155 

992 

548 

PB  150  004 

533 

PB  150  156 

998 

715 

PB  150  005 

784 

PB  150  157 

619 

700 

PB  150  007 

677 

PB  150  158 

591 

759 

PB  150  011 

733 

PB  150  159 

993 

791 

PB  150  012 

586 

PB  130  161 

698 

675 

PB  150  014 

629 

PB  150  162 

774 

598 

PB  150  015 

629 

PB  150  163 

701 

607 

PB  150  016 

628 

PB  150  164 

689 

783  1 

PB  150  017 

731 

PB  150  165 

790 

645  . 

PB  150  019 

744 

PB  150  167 

79 

731  '■ 

PB  150  021 

685 

PB  150  169 

799 

703 

PB  150  023 

684 

PB  150  173 

696 

608 

PB  150  025 

685 

PB  150  174 

713 

707 

PB  150  026 

684 

PB  150  175 

715 

593 

PB  150  027 

732 

PB  150  176 

715 

785 

PB  150  033 

784 

PB  150  177 

71* 

686 

PB  150  034 

798 

PB  150  178 

677 

704 

PB  150  037 

749 

PB  150  179 

677 

609 

PB  150  038 

753 

PB  150  180 

676 

779 

PB  150  039 

690 

PB  150  181 

696 

768 

PB  150  040 

745 

PB  150  183 

788 

769 

PB  150  041 

792 

PB  150  184 

695 

770 

PB  150  042 

771 

PB  150  185 

525 

769 

PB  150  043 

793 

PB  150  186 

706 

768 

PB  150045 

738 

PB  150  188 

695 

768 

PB  150  046 

734 

PB  150  189 

695 

767 

PB  150  047 

702 

PB  150  190 

723 

767 

PB  150  048 

746 

PB  150  191 

677 

768 

PB  150  049 

697 

PB  150  194 

74S 

769 

PB  150  050 

765 

PB  150  195 

744 

768 

PB  150  051 

782 

PB  150  197 

711 

770 

PB  150  052 

754 

PB  150  199 

741 

769 

PB  150  054 

784 

PB  150  200 

707 

769 

PB  150  055 

795 

PB  150  201 

779 

769 

PB  150  066 

776 

PB  150  203 

683 

768 

PB  150  057 

776 

PB  150  204 

684 

769 

PB  150  058 

747 

PB  150  206 

683 

597 

PB  150  059 

744 

PB  150  206 

781 

23 


NtMnber 


™   150  209 

704 

PB  150  211 

747 

n  150  212 

550 

PB  150  220 

687 

PB  150  222 

689 

PB  150  223 

686 

PB  150  224 

690 

PB  150  231 

742 

PB  150  234 

734 

PB  150  235 

682 

PB  150  236 

6«S 

PB  150  237 

743 

PB  150  23« 

m 

PB  150  239 

7« 

PB  150  241 

7« 

PB  150  242 

7t2 

PB   150  245 

7« 

PB  150  247 

79 

PB   150  24« 

7M 

PB   150  250 

77S 

PB  150  251 

74B 

PB  150  252 

779 

PB  150  253 

77S 

PB  150  254 

779 

PB  150  360 

799 

PB   150  252 

74ft 

PB   150  255 

7« 

PB   150  266 

710 

PB  150  268 

724 

PB   150  272 

745 

PB  150  273 

6C3 

PB   150  274 

6S3 

PB   150  275 

74ft 

PB   150  276 

73i 

PB   130  278 

791 

PB   150  279 

7K 

PB  150  281 

714 

PB   150  283 

Mft 

PB  150  286 

7SD 

PB   150  287 

990 

PB  150  288 

7«2 

PB  150  289 

S95 

Pfl  150  290 

729 

PB  150  291 

730 

PB  150  292 

736 

PB  150  293 

76t 

PB  150  294 

618 

PB  150  295 

543 

PB   150  296 

SS5 

PB   150  297 

738 

PB   150  298 

721 

PB  150  299 

617 

PB   150  300 

610 

PB  150  301 

523 

PB  150  302 

602 

PB  150  303 

770 

PS  150  304 

586 

PB  150  305 

728 

PB  150  306 

765 

PB  150  307 

542 

PB  150  308 

542 

PB  150  309 

526 

PB  150  310 

526 

PB  1503U 

526 

PB  150  312 

526 

PB  150  324 

540 

PB  150  333 

752 

PB  150  339 

688 

PB  150  340 

753 

PB  150  341 

699 

PB  150  342 

789 

PB  150  343 

788 

PB  150  344 

777 

PB  150  345 

690 

PB  150  348 

674 

PB  150  350 

749 

PB  150  352 

764 

PB  150  353 

766 

PB  150  354 

754 

PB  150  355 

777 

PB  150  356 

777 

PB  150  357' 

757 

PB  150  358 

791 

PB  150  359 

692 

PB  150  360 

745 

PB  150  373 

791 

PB  150  376 

790 

PB  150  377 

786 

PB  150  381 

675 

PB  150  382 

674 

PB  150  393 

713 

PB  150  394 

778 

PB  150  395 

746 

Pt 


n 

n 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB  1 

PB 

PB 

PB 

PB 

PB  1 

PB  1 

PB 

PB  1 

PB 

PB  I 

PB  1 

PB  1 

PB  1 

PB 


151 

51 

151 


51 


151 

PB  15  1 

PB  15  [ 

PB  15 

PB  15 

PB  15 

PB  15 

PB  15 

PB  15 

PB  15 

PB  15i 

PB  151 
PB  151 
PB  151 
PB  151 
PB  15 
PB  152 
PB  152 
PB  152 
PB  152  020 
PB  152  021 
PB  152 ( 


PB  161 
PB  161 
PB  161 
PB  161 
PB  161 
PB  161 
PB  161 
PB  161 
PB  161 
PB  161 
PB  161 
PB  161 


Number 


150  396 
50  397 
50  398 
50  399 
50  400 
50  401 
50  402 
50  403 
50  404 
50  405 
50  408 
150  409 
150  410 
150411 
50  453 
50  546 
50  550 
50  551 
50  579 
50  580 
150  581 
150  582 
150  583 
150  584 
150  585 
50  586 
50  587 
50  588 
50  589 
50  590 
150  591 
150  672 
150  674 
150  675 
676 
677 
685 
727 
779 
785 
786 
787 
807 
808 
889 
1  074 
1  080 
082 
085 
1  066 
1  087 
1  088 
089 
090 
091 
092 
093 
136 
377-2 
401 
402 
404 
405 
406 
407 
408 
409 
702 
705 
812 
814 
850 
898 
974 
995 
013 
014 
019 


I50( 
1501 
1M)( 
ISO: 
150- 
1)0 

i>o- 

1)0 
1  <0 
1  o 
10 


i: 

11 1 
11 1 


052 
005 
007 
018 
D2S 
[)48 
%6 
»5 
)93- 
103, 
25 
39 
196 


superseded 


Page 

752 

739 

758 

748 

730 

771 

739 

798 

747 

713 

713 

713 

746 

794 

788 

686 

765 

765 

722 

722 

722 

723 

723 

723 

703 

699 

720 

785 

709 

678 

708 

727 

767 

685 

733 

708 

736 

712 

731 

673 

698 

7S9 

716 

717 

746 

aoo 
aoo 

60 

325 

480 

S95 

622 

S95 

«22 

7«0 

737 

758 

291 

224 
13 
9ft 
43 

90 

199 

9ft 

211 

172 

703 

S25 

327 

326 

303 

330 

329 

331 

793 

785 

733 

708 

718 

704 

451 

327 

482 

716 

335 

251 

183 

436 

170 

6 

96 

326 


Number 

PB  161  198 
PB  161  199 
PB  161  200 
PB  161  201 
PB  161  202 
PB  161  203 
PB  161  204 
PB  161  205 
PB  161  206 
PB  161  207 
PB  161  208 
PB  161  209 
PB  161  210 
PB  161  211 
PB  161  212 
PB  161  214 
PB  161  217 
PB  161  281 
PB  161  282 
PB  161  283 
PB  161  284 
PB  161  285 
PB  161  286 
PB  161  287 
PB  161  301 
PB  161  307 
PB  161  306 
PB  161  314 
PB  161  355 
PB  161  370 
PB  161  371-1 
PB  161  371-2 
PB  161  371-3 
PB  161  371-4 
PB  161  371-5 
PB  161  371-6 
PB  161  420 
PB  161  428 
PB  161  437 
PB  161  448 
PB  161  449 
PB  161  456 
PB  161  473 
PB  161  474 
PB  161  475 
PB  161  476 
PB  161  513 
PB   161  514 
PB  161  515 
PB  161  516 
PB  161  518 
PB  161  535 
PB  161  538 
PB  161  539 
PB  161  540 
PB  161  541 
PB  161  542 
PB  161  543 
PB  161  544 
PB  161  545 
PB  161  546 
PB  161  547 
PB  161  548 
PB  161  549 
PB  161  550 
PB  161  551 
PB  161  552 
PB  161  553 
PB  161  554 
PB  161  555 
PB  161  556 
PB  161  557 
PB  161  558 
PB  161  559 
PB  161  561 
PB  161  562 
PB  161  563 
PB  161  564 
PB  161  567 
PB  161  569 
PB  161  570 
PB  161  572 
PB  161  652 
PB  161  653 
PB  161  654 
PB  161  655 
PB  161  656 
PB  161  657 
PB  161  658 
PB  161  659 
PB  161  660 
PB  161  661 
PB  161  662 


Number 


75 

PB  161  663 

60 

PB  161  664 

60 

PB  161  665 

97 

PB  161  666 

49 

PB  161  667 

79 

PB  161  668 

907 

PB  161  669 

324 

PB  161  670 

299 

PB  161  672 

905 

PB  161  673 

624 

PB  161  674 

622 

PB  161  675 

625 

PB  161  676 

622 

PB  161  677 

760 

PB  161  678 

758 

PB  161  679 

758 

PB  161  680 

98 

PB  161  681 

227 

PB  161  682 

352 

PB  161  683 

514 

PB  161  684 

651 

PB  161  685 

652 

PB  161  686 

799 

PB  161  687 

43 

PB  161  688 

177 

PB  161  689 

207 

PB  161  690 

449 

PB  161  691 

200 

PB  161  692 

326 

PB  161  693 

16 

PB  161  694 

122 

PB  161  695 

388 

PB  161  697 

388 

PB  161  698 

388 

PB  161  699 

687 

PB  161  700 

87 

PB  161  701 

6 

PB  161  702 

576 

PB  161  703 

445 

PB  161  704 

740 

PB  161  705 

332 

PB  161  706 

330 

PB  161  707 

612 

PB  161  708 

732 

PB  161  709 

304 

PB  161  710 

171 

PB  161  711 

204 

PB  161  712 

576 

PS  161  713 

328 

PB  161  714 

145 

PS  161  715 

170 

PB  161  716 

31 

PB  161  717 

58 

PB  161  718 

29 

PB  161  719 

34 

PB  161  720 

77 

PB  161  721 

78 

PB  161  722 

17 

PB   161  723 

35 

PB   161  724 

21 

PB  161  725 

226 

PB  161  726 

72 

PB  161  727 

72 

PS  161  728 

8 

PS  161  729 

IS 

PB  161  730 

79 

PB  161  731 

224 

PS  161  732 

224 

PS  161  733 

172 

PS  161  734 

624 

PB  161  735 

335 

PB  161  736 

292 

PB  161  737 

349 

PB  161  738 

649 

PB  161  739 

«49 

PB  161  740 

942 

PB  161  741 

6r 

PB  161  742 

79t 

PB  161  743 

611 

PB  161  744 

79ft 

PS   161  745 

690 

PB  161  746 

29 

PB  161  747 

a 

PB  161  748 

99 

PB  161  750-1 

19 

PB  161  750-2 

99 

PB  161  750-3 

94 

PB  161  751-1 

79 

PB  161  751-2 

40 

PB  161  752 

0 

PB  161  753 

• 

PB  161  754 

999 

PB  161  755 

99 

m 

9 

II 
19 
91 
77 
714 
H 
99 
19 
99 
M 
H 
64 
«• 
97 
91 
U 
19 
«2 
40 
17 
81 
99 
•4 
41 

m 

M 
119 


799 

321 

117 

190 

119 

140 

202 

188 

140 

201 

125 

211 

201 

199 

134 

124 

152 

720 

172 

193 

202 

204 

189 

178 

152 

143 

177 

220 

148 

197 

209 

152 

115 

129 

140 

191 

129 

121 

222 

200 

177 

214 

199 

189 

117 

142 

173 

172 

141 

198 

122 

189 

141 

142 

142 

137 

138 
222 
144 
174 
194 


Number 

F9  161  756 
PB  161  757 
PB  161  758 
PB  161  759 
PB  161  760 
PB  161  761 
PB  161  762 
161  763 
161  766 
161  768 
PB  161  769 
PB  161  771 
PB  161  772 
161  773 
161  774 
161  775 
161  776 
161  777 
161  778 
161  779 
PB  161  780 
PB  161  781 
161  782 
161  783 
161  784 
PB  161  785 
PB  161  787 
PB  161  788 
PB  161  789 
161  790 
161  791 
161  792 
161  793 
161  794 
161  795 
161  796 
161  797 
161  798 
161  799 
PB  161  801 
PB  161  802 
161  803 
161  804 
161  805 
PB  161  806 
PB  161  807 
161  808 
161  809 
PB  161  810 
PB  161  811 
161  812 
161  813 
161  814 
161  815 
PB  161  816 
PB  161  817 
161  818 
161  819 
161  820 
161  821 
161  822 
161  823 
161  824 
161  825 
161  826 
161  828 
161  830 
161  831 
161  832 
161  833 
161  835 
161  836 
161  837 
161  838 
161  839 
PB  161  840 
PB  161  841 
PB  161  842 
PB  161  843 
PB  161  844 
PB  161  845 
PB  161  846 
161  847 
161  848 
PB  161  849 
PB  161  850 
161  851 
161  852 
161  853 
161  854 
161  855 
161  856-1 
161  856-2 
161  857 


PB 
PB 
PB 


PB 
PB 
PB 
PB 
PB 
PB 
PB 


PB 
PB 
PB 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 


PB 
PB 
PB 


(■B 
PB 


PB 
PB 
PB 
PB 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 


PB 
PB 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 


p-r 

Number 

179 

PB  161  858 

201 

PB  161  859 

201 

PB  161  860 

197 

PB  161  861 

102 

PB  161  862 

190 

PB  161  865 

liO 

PB  161  866 

910 

PB  161  867 

149 

PB  161  868 

209 

PB  161  869 

14ft 

PB  161  870 

2M 

PB  161  871 

2M 

PB  161  872 

940 

PB  161  873 

179 

PB  161  874 

9S 

PB  161  875 

907 

PS  161  876 

907 

PS  161  877 

90ft 

PB  161  878 

M 

PB  161  879 

900 

PB  161  880 

m 

PB  161  881 

2M 

PB  161  882 

990 

PB  161  883 

742 

PS  161  884 

910 

PB  161  885 

392 

PB  161  886 

ao 

PS  161  887 

919 

PB  161  888 

290 

PB  161  889 

292 

PB  161  891 

910 

PB  161  892 

320 

PS  161  893 

277 

PS  161  894 

290 

PB  161  899 

325 

PB  161  900 

329 

PB  161  901 

257 

PB  161  902 

625 

PB  161  903 

366 

PS  161  904 

309 

PB  161  905 

321 

PB  161  906 

250 

PB  161  907 

317 

PB  161  906 

303 

PB  161  909 

332 

PS  161  910 

311 

PS  161  911 

303 

PB  161  912 

349 

PB  161  913 

328 

PS  161  916 

329 

PS  161  917 

313 

PB  161  918 

390 

PS  161  919 

309 

PB  161  920 

329 

PB  161  922 

327 

PB  161  923 

279 

PB  161  924 

380 

PS  161  925 

328 

PB  161  926 

384 

PB  161  927 

336 

PB  161  928 

338 

PS  161  929 

,^33 

PS  161  930 

346 

PB  161  933 

309 

PB  161  934 

1307 
'306 

PB  161  935 

PB  161  936 

306 

PB  161  937 

250 

PB  161  938 

307 

PS  161  939 

449 

PB  161  940 

480 

PB  161  941 

412 

PB  161  942 

481 

PB  161  943 

412 

PB   161  944 

397 

PB   161  945 

411 

PS   161  949 

499 

PB  161  950 

506 

PB  161  951 

479 

PB  161  952 

450 

PB  161  953 

481 

PB  161  954 

479 

PB  161  955 

480 

PB  161  956 

393 

PB  161  957 

476 

PS   161  958 

447 

PB   161  959 

416 

PB  161  960 

413 

PB  161  961 

4U 

PB  161  962 

412 

PS  161  963 

411 

PB  161  964 

412 

PB  161  965 

412 

PB  161  970 

Esc 

413 

451 

390 

450 

417 

597 

400 

500 

500 

417 

484 

513 

437 

373 

457 

485 

372 

477 

450 

493 

399 

485 

472 

391 

498 

473 

446 

371 

450 

401 

447 

470 

41* 

579 

630 

999 

601 

601 

642 

540 

624 

559 

992 

541 

603 

690 

579 

602 

90ft 

029 

952 

997 

617 

629 

991 

52ft 

557 

557 

997 

9ft2 

624 

560 

99ft 

907 

507 

508 

621 

615 

566 

550 

609 

645 

999 

606 

903 

579 

575 

698 

673 

797 

ns 

716 
780 
703 
749 
680 
960 
960 
960 
701 
601 
709 
740 
767 


Number 


PB 

161  971 

PB 

161  972 

PS 

161  973 

PS 

161  974 

PS 

161  975 

PS 

161  976 

PS 

161  977 

PB 

161  978 

PB 

161  979 

PB 

161  980 

PS 

161  981 

PB 

161  982 

PS 

161  983 

PS 

161  984 

PS 

161  985 

PB 

161  986 

PB 

161  987 

PS 

161  988 

PB 

161  991 

PB 

161  992 

PB 

161  993 

PB 

161  994 

PS 

161  995-1 

PB 

161  995-2 

PB 

161  996 

PB 

161  997 

PB 

161  998 

PB 

171  007 

PB 

171  008 

PB 

171  009 

PS 

171  010 

PB 

171  Oil 

PB 

171  012 

PB 

171  013 

PB 

171  014 

PB 

171  015 

PB 

171  016 

PB 

171  017 

PB 

171  018 

PS 

171  019    p 

PS 

171  020 

PB 

171  021 

PB 

171  022 

PB 

171  023 

PB 

171  024 

PB 

171  027 

Philco-2210-F 

Phllco-H-2126 

Philco-H-2153-5 

Phllco-H-2153-6 

Phllco-H-2162-F 

Philco-H-2227-F 

Philco-R-109-B 

Philco-R-218 

Philco-R-218 

Phi  Ico-R -220.1 

PHS 

-G-M-743<C3) 

PHIS 

-G-M-743(C3) 

PHS 

-G-M-743(C3) 

PHS-G-M-743(C3) 

PHS 

-G-M-743(C3) 

PHS 

-G-M-743(C3) 

PHS 

-G-M-743(C3) 

PHS 

-C-M-743(C4) 

PHS 

-G-M-743(C4) 

PHS-G-M-743(C4) 

PHS 

-G-M-743(C4) 

PHS 

-G-M-743(C4) 

PHS 

-G-M-743<04) 

PHS 

-RG-4989 

PIS 

■453.  29 

PIS 
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Naval  Air  Development  Center, 
JofansvUle.  Pa. 

Aerooautlcal  Materials  Lab. , 
Naval  Air  Material  Center, 
Philadelphia.  Pa. 


Nee 

PB  Number 

Source 

M3 

149  584 

Aeronautical  Structures  Lab 

48 

146  699 

Naval  Air  Material  Center, 

561 

149  200 

FUladelphia,  Pa. 
Aeronutroolc,  Newport  Bead 

118 

147  055 

CaUf. 

525 

149  457 
149  458 

418 

148  237 

Aeroprojects.   Inc.,  West 

707 

149  902 

Chester,  Pa. 

56 

145  952 

197 

146  921 

465 

146  989 

Aeroaciences  Lab. ,  General 

175 

147  581 

Electric  Co. .  PhiUdelphia, 

601 

150  098 

Pa. 

708 

150  591 

PajB      PB  Number 


645 


69 
613 

624 

701 
748 
750 

55 
71 
129 
180 
591 
689 
737 
777 

763 


Aeronautical  Research  Aasoci- 
atea  of  Prlnoetoo,  Inc.,  N.J. 

Aerooautlcal  Reaearch  Inat. 
of  Sweden 

Aeronautical  Research  Lab. , 
Wright  Air  Development  Dlv., 
Wright -Patterson  AFB,  Ohio 


453 


71 


148  230 


145  729 

149  157 

150  081 
161  905 
147  831 
150  245 

149  624 

146  178 
138  085 

147  271 
137  819 

150  158 
150  164 
149  772 
149  561 

161  982 


197 

161  726 

411 

161  841 

176 

161  664 

548 

149  880 

698 

161  993 

161  994 

418 

148  422 

554 

148  065 

561 

146  966 

148  423 

583 

149  776 

708 

152  020 

173 

146  503 

448 

149  192 

372 

146  963 

675 

149  526 

174 

146  502 

180 

147  218 

593 

l-;9  316 

598 

149  32C 

736 

149  525 

759 

150  787 

148  027 


145  854 


17 

161  686 

115 

161  729 

129 

161  730 

190 

161  700 

191 

161  732 

209 

161  727 

220 

161  724 

372 

161  876 

645 

161  941 

Air  Crew  Equipment  Lab. , 
Naval  Air  Material  Center, 
Philadelphia,  Pa. 


Air  Force  Cambridge  Re- 
search Center,  Bedford, 
Mass. 


411 

92 
147 
674 

56 
593 
594 
594 


55 

131 


Aerospace  Medical  Lab. , 
Wrl^t  Air  Development  Dlv. 
Wright -Patterson  AFB,  Ohio 


Air  Force  Command  and 
Control  Development  Dlv. , 
Bedford.  Mass. 


Air  Force  Inat.  of  Tech. , 
Wright-Patterson  AFB,  Ohio 

Air  Force  Missile  Develop- 
ment Center,  Holloman 
AFB,  N.  Mex. 


8 

15 

29 

31 

220 

373 

680 

681 

771 


140 
535 
708 


26 
68 

147 

270 
277 
346 

401 

408 
461 
491 
512 

550 
583 


631 
634 
639 
693 
774 

788 


401 
529 
679 

539 


Aeronautical  Research  Lab. , 
Air  Force  Reaearch  Dlv. . 
Wright -Patterson  AFB,  Ohio 


673 


161  951 


S 

94 
191 

220 
256 
371 

383 
411 
433 
454 
529 
533 
630 


146  464 

145  869 

147  629 

148  266 

161  677 
150  085 
150  078 
150  080 
150  083 
150  084 


145  717 

146  820 


161  660 
161  661 
161  665 
161  655 
146  575 
161  666 
161  724 
161  873 
161  958 
161  963 
171  009 
171  018 


146  508 
146  703 
149  554 


161  691 
146  153 
146  154 

146  446 

147  508 

148  034 

148  035 
147  639 
147  645 
146  358 

146  673 

147  444 
146  331 
146  349 
146  623 

146  624 
161  939 

149  177 
149  178 
149  179 
149  180 

149  181 

148  968 
148  967 
148  969 

150  161 
148  248 
150  162 

147  882 


161  889 
149  212 
149  979 

149  291 


145  737 

145  738 

146  771 

147  143 

148  382 
146  381 
146  964 
146  634 
146  356 

148  204 
146  378 

149  175 
149  176 
148  205 


Source 

Air  Force  Missile  Development 
Center,  Hollomsn  APB, 
N.  Mex.  (coo.) 


Air  Force  Missile  Test  Center, 
Patrick  AFB,  FU. 


Air  Force  Office  of  Scientific 
Research,  Washington,  D.C. 


Air.Force  SpecUl  Weapons 
Center,  Kirtland  APB,  N.  Mex 


Air  Materiel  Command,  Wright 

Patterson  APB,  Ohio 
Air  Proving  Ground  Center, 

Eglln  AFB,   FU 

Air  Reduction  Co. ,  lac. , 

Murrsy  Hill,  N.  J. 
Air  Research  and  Developtneni 

Command,  Washington,  D.  C. 
Air  U. ,  Maxwell  AFB,  AU. 
Air  Weather  Service,  Scott 

APB,  III. 


Airborne  Instruments  Lab. ,  Inc. 
Deer  Park,  N.  Y. 


Airborne  Instruments  Lab. 
Melville,  N.  Y. 

Airborne  Instruments  Lab. 
Inc.,  MineoU,  N.  Y. 


Alrcom,  Inc.,  Winthrop,  Mass. 
Aircraft  Propulsion  Lab.,   U. 

of  Michigan,  Ann  Arbor 
Alabama  U.,  University 
Alben  Einstein  Medical  Center, 

Philadelphia,  Pa. 

Alco  Producu,  Inc.,  Sch 

Schenectady,  N.  Y. 
Alford,  Andrew,  Conaultlng 

Engineers,  Boston,  Mass. 
Alfred  U.,  N.  Y. 
Allied  Research  Aasociates, 

Inc.,  BostoD,  Maaa. 


Allied  Research  Aaaociates, 
IiK.,  Cambridge,  Mass. 

Allia-Chalmera  Manufacturing 

Co.,  Milwaukee,  WU. 
Allison  Dlv.,  General  Motora 

Corp. ,   Indianapolis,   Ind. 
Alloyd  Corp. ,  Cambridge, 

Mass. 
American  Brake  Shoe  Co. , 

Mahwah,  N.  j. 
American  Electro  Metal  Dlv. , 

Firth  Sterling  Inc. ,  Yookera, 

N.  Y. 
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148  234 
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148  876 

(.  81 
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148  280 

444 

148  344 

629 

149  987 
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147  815 

57 

146  164 

726 

147  817 

148  096 
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161  747 

734 

150  234 

584 

149  447 

22 

146  483 

136 

146  947 

693 

147  788 

281 

147  836 

411 

161  854 

412 

161  856-2 

161  857 

33 

145  806 

145  807 

281 

146  375 

411 

161  856-1 

491 

146  373 

146  594 

561 

149  255 

.562 

147  954 

647 

149  020 

149  021 

648 

149  018 

149  019 

149  022 

701 

147  952 

708 

150  677 

735 

147  956 

764 

161  986 

562 

146  675 

539 

148  528 

326 

147  861 

IS 

146  188 

146  190 

765 

150  551 

708 

148  545 

305 

147  689 

22 

146  201 

275 

147  557 

298 

147  711 

544 

149  152 

584 

149  510 

402 

146  .un 

693 

147  875 

591 

149  254 

75 

161  6!W 

477 

161177 

75 

146  814 

59 


161656 


Source 

Amencaii  Geographical 
Society,   N»w  Y«1t 


American  liut.  for  Research. 
Plnaiturgti.  Pa. 


American  Maciuoe  and  Foundry 
Co.,  Alexandria,   Va. 


Amencao  Machine  and  Foundry 
Co.,   Chicago.   111. 

Antenna  Lab. ,  Ohio  Sute  U. , 
Resaarch  Poundacioa. 
Columi>ua 
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400 
546 
698 

251 
282 
373 
374 
434 
525 

303 
319 
760 

174 
701 


M7 


Ml 


774 

794 
Ami -Suhmanoe  Warfare  Lab., 
Naval  Air  Development  Center, 
Johnaville,  Pt.  772 

Applied  Mathemaucs  and 
Scauscics  Lab. ,  Suoford  U 
CaUf.  I 

64 

88 

92 
119 
182 


225 
226 

313 

377 

454 


529 
604 


605 
651 
701 
709 
743 


Applied  Physica  Lab. ,  Johoa 
Hopkina  U. ,  Sliver  Spring, 
Md.  ^ 


Applied  Phyaica  Lab. ,  U.  ol 

Waahington,  Seattle 
Applied  Psychological  Servicea, 

Wayne,    Pa. 
Applied  Psychology  Panel. 

Office  at  Scientific  Research 

and  Development 


798 


193 
209 
418 
540 

592 
599 
613 
792 

562 

434 


Applied  Psychology  Research 
Unit.  Cambridge  (Gt.  Brit.) 

Arctic  Aeromedical  Lab.. 
LaddAPB,  Alaalca 


6 

118 
377 

119 

10 

82 


147 
148 
144 

146 
146 
146 
146 
146 
151 


161 
161 
161 

146 

171 


146 

146 
147 


809 
789 
9«3 

879 
W7 


>38 
>39 
[26 


146  MO 
149   179 

148  '89 
146   155 

149  ;«2 


149  158 


146(63 

145  ns 

145  U2 
139  372 

146075 
147  0*6 

146  0^2 
146  425 

146  4J7 

147  0i2 
147  OSS 
147  0>7 
147  0(3 
138  2116 

147  3J>4 

148  614 
148  615 
148  118 
148  4^ 

148  844 

149  5(9 

146  4J  7 

147  7S  7 

147  7Sg 

148  139 
148  74p 

148  1^ 

149  487 
149  50  2 
149  94  3 
147  89  i 
149  94 t 

149  94) 

150  10' 

149  94  t 

150  401 


146  43: 

147  28; 
149  55J 

149  55< 

150  32^ 
150  15; 

149  19( 

150  157 
149  61S 

148  456 
146  684 


139  779 
139  780 
146  809 

146  OM 

146  262 

146  235 


448 

893 
864 

119 

397 

591 
599 
705 


Source 

Arctic  Aeromedical  Lab. , 
Ladd  AFB,   Alaaka  (coo. ) 


Arctic  Inat. ,  Catholic  U.  o< 
America,   Waahington,  D.C. 

Arctic  Inst,  trf  North  Amertc* 
New  York 

Arctic  Inat.  of  North  America, 
Washington,  D.  C. 

ARDE  Associates,  Newark, 

N.  J. 
Arizooa  Sute  U. .  PUfatafl 
Arizona  Sute  U. ,  Tempe 

Arizona  U. .  Tucson 


Arkansas  U. ,  Payetteville 
Arkansaa  U.  Graduate  Inat. 
0*  Tech. ,   Uttle  Rock 

Armed  Forces -NRC  Com- 
mittee on  Hearing  and  Bio- 
Acouatlcs.  St.   Louis.  Mo. 

Armed  Services  Technical 
Information  Agency, 
Arllngtoo,  Va. 


Armour  Resesrch  Pouodatian 
Cancago,  111. 
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n  Number 

125 

147  286 

147  287 

171 

147  288 

147  289 

304 

146  117 

334 

146  120 

382 

146  628 

390 

146  626 

445 

146  631 

487 

146  621 

584 

146  6.30 

684 

150  026 

685 

150  021 

150  025 

732 

150  027 

734 

161  974 

161  975 

26 

146  352 

136 

137  849 

406 

148  221 

560 

148  963 

24 

146  493 

532 

148  858 

393 

148  342 

540 

149  381 

199 

137  727 

336 

147  592 

709 

147  539 

635 

146  753 

479 

161  844 

161  847 

488 


13 
55 

79 
349 

19 

29 

59 

148 

174 
198 
201 
282 

306 

309 
328 
412 
419 


484 
550 
554 

562 
639 
702 

709 
761 

775 

780 


Army  Ballistic  Missile  Agency, 
Redatooe  Araenal,  Ala.  283 

562 


Army  Chemical  C^rpa,  Fort 
Detrick,  Md. 


Army  Oiemical  C^orps  Engi- 
neering Command.   Army 
Caiemical  Center,  Md. 

Army  Chemical  Research  and 
Development  Labs.,   Army 
Oiemlcal  Onter.  Md. 


14 

122 

685 


306 


686 


84 


146  692 


161  653 
161  654 
161  661 
161  810 

145  712 
161  652 
138  320 

147  371 
161  725 
161  754 
161  746 
161  709 

148  073 
148  074 
161  778 
161  779 
161  802 
161  816 
161  839 
148  071 
148  072 

148  385 
161  870 
150  212 
147  943 
147  944 

149  877 
149  505 

149  862 
171  008 

150  589 
161  962 
149  303 
149  761 
161  955 

146  270 

149  095 
161  927 

145  874 
145  875 

147  043 

150  236 


137  561 


150  223 


Source 

Army  Chemical  Warfare  Laba. , 
Army  <3iemical  Onter,  Md. 


Army  Engineer  Arctic  Con- 
atruction  and  Froet  Effects 
Lab. ,  Boston,  Maaa. 

Army  Engineer  Research  and 
Development  Labs.,   Fort 
Belvior.   Va. 


Army  Engineer  Waterways 
Experiment  Sution. 
Vickaburg.  Miaa. 


Army  Medical  Research  Lab. 
Fort  Knox,   Ky. 
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15 

146  249 

146  251 

17 

146  858 

28 

145  755 

31 

146  061 

32 

146  aw 

146  171 

122 

146  865 

147  331 

127 

146  863 

146  867 

128 

146  864 

146  866 

145 

146  859 

146  861 

147  .VV) 

165 

146  862 

207 

146  757 

208 

146  857 

2.58 

1«7  628 

259 

147  549 

161  772 

260 

147  683 

161  771 

279 

147  627 

310 

147  626 

334 

146  458 

383 

146  345 

146  265 

387 

146,102 

146  460 

390 

161  860 

485 

148  228 

487 

146  029 

495 

148  445 

666 

149  906 

533 

147  236 

146  909 

536 

146  547 

148  908 

148  910 

537 

146  459 

146  548 

686 

149  970 

150  123 

150  546 

736 

161  971 

779 

150  103 

25 


Army  Ordnance  Corps, 
Waahingtco,  D.  C. 


434 


146  024 


25 

146  022 

146  023 

146  024 

171 

146  246 

215 

147  462 

280 

148  052 

303 

147  845 

312 

146  279 

419 

146  661 

600 

147  224 

707 

150  200 

732 

147  816 

741 

150  199 

742 

150  231 

766 

149  317 

25 

146  022 

146  024 

146  026 

277 

147  738 

308 

148  065 

146  066 

S12 

146  089 

417 

146  565 

161  869 

M 

149  194 

59o 

149  199 

119 

147  456 

2S* 

146  267 

146  266 

297 

146  269 

au 

146  314 

S29 

146  315 

684 

149  767 

146  182 


Source 

Engl- 

Pa^e 

PB  Number 

Army  Ordnance  Human 

neering  Labs.,   Aberdeen 

Proving  Ground,  Md. 

48 

146  159 

250 

146  160 

257 

147  162 

278 

147  962 

709 

150  067 

Army  Polar  Research  and 
Development  Onter. 
Fort  Belvoir,   Va. 

Army  Prosthetics  Research 
Lab. ,  Washington,  D.  C. 


Army  Research  OfTlce, 

Washington,  D.  C. 
Army  Rocket  and  Guided  Missi 

Agency,   Redstone  Arsenal, 

Ala. 


25 


96 


le 


Army  signal  Missile  Support 
Agency,  White  Sands  Missile 
Range,  N.  Mex. 


Army  Signal  Research  and 
Development  Lab. ,  Fort 
Monmouth,  N.  J. 


146  026 


13 

145  705 

62 

146  214 

63 

146  854 

127 

145  965 

180 

147  026 

742 

147  818 

161  139 


148 

147  463 

165 

147  590 

205 

145  966 

217 

147  579 

220 

147  151 

496 

148  356 

599 

149  182 

738 

149  440 

766 

149  094 

148 

146  835 

283 

147  521 

147-742 

22 

139  075 

49 

145  752 

79 

145  754 

89 

145  753 

116 

146  937 

131 

147  388 

136 

146  932 

149 

146  933 

146  934 

146  936 

200 

146  935 

206 

146  787 

211 

146  962 

270 

147  995 

148  114 

275 

146  265 

147  998 

276 

147  999 

282 

148  073 

148  074 

283 

148  US 

148  544 

284 

146  266 

147  977 

148  117 

148  118 

161  821 

299 

146  293 

402 

146  347 

146  549 

146  550 

147  996 

147  997 

148  543 

403 

146  654 

406 

146  391 

148  000 

148  001 

148  540 

146  541 

419 

148  071 

420 

146  590 

146  653 

148  002 

148  112 

434 

148  119 

149  384 

490 

146  342 

497 

148  113 

544 

147  564 

148  539 

148  542 

562 

149  416 

149  417 

563 

147  819 

149  386 

149  414 

Source 

Army  Signal  Reseach  and 
Development  Lab.,  Fort 
Monmouth,  N.  J.  (con.) 
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726 
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25 
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ri 
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547 


5« 


Army  TranaporutiaoEnviroa- 
menul  Operations  Group, 
Fort  Euatla,   Va.  584 

597 
Army  Tranaponatlon  Research 
and  Engineering  C>>mmand, 
Fort  Eustis,  Va.  58 

Arnold  Engineering  Develop- 
ment Onter,  Tullahoma, 
Tenn.  29 

71 
149 
1«9 
191 


ARO,  loc. ,  Tullahoma.  Temi. 


192 
SIM 

aoi 

321 


9« 
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613 
614 
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792 
29 
71 
149 
165 
191 


192 
306 
321 


149  363 
149  418 
149  385 
149  419 
147  820 
147  825 
147  823 
147  821 

149  415 

147  822 

148  120 
147  826 
147  827 

150  685 
147  834 


146  499 
146  022 
146  023 
146  024 
146  025 

146  026 

147  184 

147  185 

148  469 
148  470 
148  471 
148  467 
148  477 
148  462 
146  465 
148  466 
148  468 
148  460 
148  463 

146  560 
148  474 

148  475 

147  183 
147  353 
147  352 

149  125 
149  129 
149  130 
149  131 
149  124 
149  133 
149  194 


149  222 
149  221 


145  701 


145  749 

145  750 

146  763 

147  330 

146  764 

147  006 
147  145 
147  375 
146  114 
146  113 
146  115 

146  332 

147  600 

147  728 

146  569 

148  099 

147  879 

148  961 

149  197 

149  975 

150  165 
149  976 
145  749 

145  750 

146  763 

147  330 

146  764 

147  008 
147  145 
147  375 
146  113 
146  115 

146  332 

147  600 


Source 

ARO,  Inc.,  Tullahoma, 
Tenn.  (coo.) 


Associated  Engineers. 
Springfield,  Mass. 


Inc. 


Astro-Electronic  Products  Div. 

Radio  Corp.  of  America, 

Princeton.  N.  J. 
Astrophysical  Observatory, 

Smithsonian  Institution, 
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348 

147  728 

466 

146  569 

148  100 

563 

148  099 

614 

148  961 

702 

149  975 

750 

150  165 

792 

149  976 

171 

147  281 

181 

146  992 

731 

150  017 

92 


Aviatloo  Gas  Turbine  DIt. 
Westlnghouse  Electric  Corp., 
Lester,   Pa. 


621 


145  873 


Cambridge 

Mass. 

523 

147  552 

674 

150  382 

Atlantic  Research  Corp. , 

Alexandria 

Va. 

17 

145  838 

448 

146  755 

540 

146  543 

599 

146  876 
161900 

Audiology  Lab. ,  Northwestern 

U. ,  Evanston,   III. 

10 

146  144 

Avco  Corp. , 

Nashville,  Tenn. 

555 

149  302 

702 

150  047 
150  279 

Avco  Corp. , 

Wilmington,  Maaa.    14 

145  827 

214 

146  907 

270 

147  656 

306 

161  830 

161  831 

53* 

148  887 

699 

150  341 

Avco-Everet 

t  Research  Lab. , 

Mass. 

93 

145  772 

94 

146  700 
146  853 

165 

147  200 

192 

147  434 

333 

161  824 

346 

161  825 

393 

147  208 
147  397 

435 

147  196 
147  202 
147  206 
147  212 
147  213 

465 

146  651 

466 

147  193 
147  203 

«C^ 

467 

147  209 
146  649 

146  655 

147  189 
147  190 
147  207 
147  210 
147  398 

466 

146  656 

146  658 

147  204 
147  205 
147  214 
147  215 
146  652 

469 

147  191 

486 

147  395 

501 

147  195 

504 

146  657 

147  196 
147  211 

511 

147  396 

563 

147  216 
147  217 

584 

147  201 

602 

146  650 

614 

147  197 

644 

147  199 

148  187 

645 

146  659 

147  192 

689 

147  830 

750 

147  829 

755 

147  828 

161  936 


Source 


f»      «J 


Avuuon  Madlcal  Acceleratioo 
Lab. ,  Naval  Air  Oewlofaneot 
Center.  Jotoavllle,   P«  lo 

123 


177 
251 
383 
387 
412 
435 
533 
676 
6«2 
689 


Avution  P»ychology  L«b. ,   U.  a 

Ullooig.    Urbanj 
B«ll  Brocher*  Research  Corp. . 

Boulder.  Colo 
BaUiatic  Research  Lafaa., 

Aberdeen  Proving  Ground.  Md. 


252 

614 

49 
140 
1«B 
IM 
118 


Inc.,   Pa. 


Bally  Ribbon  Mills, 
ftarodynamica.   Inc., 
Bartol  Research  Fouodaaan, 

Franklin  Inst. ,  Swarthmore 

Pa. 


Banelie  Memortal  (nat. 
Columbus,  Ohio 


St7 
438 

4M 
4M 
479 

SOS 

SSI 
SS4 


S55 
SM 
S8S 


605 
646 
689 
693 
700 
726 

738 
750 

759 
761 
788 

792 

798 
62 


205 
420 
555 

15 
33 
80 

85 

145 
180 
201 
264 
279 
327 

328 
332 

447 
454 
476 
564 
621 


623 


l«700 
146  203 
146  899 
1^  585 

14t>898 
14^  785 
146  960 
14^959 
14^961 
IH>  346 
14A  962 
1*1  273 
15^139 
15^222 

161  791 

141  476 

14!  728 
14<  948 


147 
147 


147 


051 
485 


14<  770 


105 


147  490 
147  649 


149  121 


146  9  52 
146  3  22 
148  517 


161  5  51 
161  6)2 
145  9  i8 
145  9 19 
145  7  14 
161  7i6 

147  1  « 
161  7  i8 

148  014 
161  8  g 
147  7:3 
161  81  7 
161  g:  3 
147  9<0 
147  9J1 
161  8^ 1 

147  2*5 
161  8!0 

149  1«9 

148  735 
148  737 

148  735 

149  865 


Source 

Battelle  Memorial  loac. . 
Columbus,  Ohio  (coo. ) 


Battelle -Instltut  E.  V., 
Frankfurt -am -Main 
(West  Germany) 

Bausch  and  Lomb  Optical  Co. , 

Rochester,  N.  Y. 
Baylor  U. ,  Waco,  Tex. 
Baylor  U.  Coll.  o*  Medicine. 

Houston,  Tex. 
Beach  Eroaioo  Board.  Corps 

a  Engineers.  Washington. 

D.  C. 
Beechcraft  Research  sod 

Development,   Inc., 

Boulder,  Colo. 
Behavioral  Sciences  Lab.. 

Wright  Air  Development  Div. 

Wright  Patterson  AFB,  Ohio 

Bell  Aircraft  Corp. ,  Buffalo 
N.Y. 


Pafe 

n  Number 

627 

149  378 

702 

171  016 

737 

171  010 

171  012 

7as 

171  017 

759 

161  9«1 

780 

150  266 

337 

146  043 

777 

149  430 

598 

150  149 

393 

148  444 

Bell  Helicopter  Corp., 
Fort  Worth,  Tex. 

Bell  Telephone  Labs.,   Inc. 

Murray  Hill.  N.  J. 
Bell  Telephone  Laba. ,  Inc. 

New  York 


260 

146 

166 

526 
765 

17 

29 

177 

198 

278 

380 

34 
149 
292 
555 


556 
564 


565 
567 


Bell  Telephone  Labs.,   Inc., 

Whippany,   N.  J. 
Bendix  Avlatioa  Corp., 

Eatontown.   N.  J. 

Benson-  Lehner  Corp. . 

Loa  Angeles.  Calif. 
Benson  -  Lehner  Corp. , 

Santa  Monica,  Calif. 
BeslerCorp..  Emeryville, 

Calif 
Bio-Mechanics  Lab. ,  Tufts 

(J.,  Medford,  Mass 
Birmingham  U.  (Gt.  Brit.) 
Bjorkaten  Research  Laba., 

Inc. ,  Madison,  Wis. 

BUw-Knox  Co. .  Pittsburgh.  Pa 
Bliley  Electric  Co..   Erie,   Pa. 
Boeing  Airplane  Co. ,  Seattle. 
Waah. 

Bolt.  Beranek,  and  Newman. 

Inc.,  Cambridge,  Mass. 
Boon  U.  (West  Gemany) 
Booz,  Allen,  and  Hamilton. 

Chicago,   III. 
Borden  Chemical  Co. , 

PtiiUdelphia,   Pa. 
Borg-Warner  Corp. .  Chicago. 

111. 
BontooColl.,  Chestnut  HllL 

Mass. 
Boston  U..  Maaa. 

Brandeis  U.,  Waldiam.  Mass. 


608 
710 


565 

565 
420 

226 

351 

444 

703 
201 

450 

598 

.280 

299 

140 
585 

278 
18 

727 

176 

592 

679 
253 

540 

92 

501 


86 


147  458 


147  492 


147  268 


161  923 
171  013 

145  906 

145  978 
161  723 
161  737 
161  761 

146  337 

146  338 

148  784 

145  979 

147  386 

146  264 

147  945 
147  947 
147  948 
147  946 

149  016 
149  017 

149  024 

150  145 
147  348 
147  349 
147  350 

147  351 

148  911 
148  329 

148  330 

149  001 

147  920 

149  117 
149  786 

147  093 

147  726 

146  571 

151  702 

146  844 

161  845 
150  153 
161  819 

147  975 

161  705 
150  296 

161  781 
145  848 

150  672 

148  896 
ISO  ISO 

149  854 

148  149 

149  219 
145  810 
148  595 


Source 

Bngham  Young  U.,   Proro, 

Utah 
Bright  Star  Induatriea, 

CUfton.  N.  J. 
Brltlah  ColumbU  U.  (Canada) 
Brltiah  Non-Perroua  Meuls 

Resesrch  Association 
Brooke  Army  Medical  Center. 

Fort  Sam  Houston.  Tex. 

Brookhaven  NaUonal  Lab. 
Upton,  N.  Y. 

Brown  U..  Providence.  R.  I. 


Brown  U.  Dlv.  of  Applied 
Matbematica,  Providence,  R.  I 


Brown  U.  Dlv.  al  Engineering, 
Providence,  R.  I. 


Bruah  Beryllium  Co., 
Cleveland,  dilo 

Brussella  Free  U.  (Belgium) 

Bryn  Mawr  Coll..  Pa. 

Buenos  Alrea  U.  (Argentina) 

Buffalo  U. .  School  of  Medicine 
N.  Y. 

Bulova  Research  and  Develop- 
ment Labs.,  Inc.,  Woodaide 
N.  Y. 


P-ge 

PB  Number 

416 

1     148  443 

34 

145  803 

136 

146  152 

625 

149  431 

532 

149  148 

149  149 

207 

161  308 

483 

146  745 

89 

145  930 

313 

147  414 

341 

147  758 

497 

146  388 

513 

146  411 

631 

148  558 

781 

150  208 

I.    27 

145  796 

69 

139  064 

146  174 

70 

146  169 

72 

145  977 

74 

146  255 

146  260 

182 

147  089 

189 

137  961 

192 

147  094 

193 

147  403 

197 

146  053 

277 

138  132 

319 

138  131 

321 

147  404 

341 

147  708 

464 

138  003 

465 

148  579 

605 

149  115 

149  116 

612 

149  440 

755 

149  804 

149  937 

781 

149  945 

149  946 

70 

146  169 

193 

146  437 

146  438 

466 

148  818 

SW) 

148  584 

540 

148  819 

614 

149  454 

646 

149  597 

149  598 

748 

150  399 

758 

150  398 

18 

161  683 

444 

149  617 

129 

147  435 

131 

147  129 

487 

146  643 

Bureau  of  Minea. 
Ciiio 


Bartleavllle. 


Bureau  of  Mines,  Washington. 

D.C. 
Bureau  of  Naval  Peraonnel, 

Washington.   D.C. 
Bureau  o<  Naval  Weapons, 

Waahington,  D.  C. 


Bureau  of  Shipa,  Washington, 
D.  C. 


Bureau  of  Suppliea  and  Accounta, 
NavyDept.,  Washii^oa,  D.C. 


682 


149 

150 
284 

394 


738 


526 


707 


161  984 


137  442 
137  444 
137  439 
137  443 

146  580 
146  601 

146  767 

149  350 


313 

148  651 

329 

148  650 

419 

148  071 

556 

146  983 

599 

149  995 

727 

150  672 

172 

161  715 

189 

147  586 

733 

171  024 

149  61S 


Source 

Bureau  ol  Yards  and  Docka. 
Waahington.  D.C. 


Burroughs  Corp. .   Paoli,   Pa. 
California  Forest  and  Range 

Experiment  Sutlon,  Berkeley 
California  Inst,  al  Tech. , 

Paaadena 


CaUlbmU  U. ,  Berkeley 


California  U.,  Berkeley. 

School  of  Medicine. 
CaUfomU  U. ,   Loa  Alleles 


Par 

n  Number 

Source 

P«P 

re  Number 

Source 

P«l?e 

California  U. ,,  Los  Angeles 

Chicago  U.,  III. 

22 

14S  70S 

32 

139  135 

School  of  Medicine 

681 

146  618 

67 

146  781 

147  119 
147  459 

147  700 

148  091 
148  083 
146  355 
148  223 

172 
17» 

aw 

161  539 
161  744 
161  743 
147  656 

Gallery  Chemical  Co. .  Pa. 

392 
394 

542 

148  373 

148  374 

149  191 

150  308 

217 
259 
314 

417 

147  655 

Calvin  Coll. ,  Grand  Rapid*, 

388 

4U 

147  652 

Mich. 

19 

145  898 

403 

147  653 

Cambridge  U.  (Gt.  Brit.) 

205 

146  443 

9tO 

147  654 
161  959 

217 
483 

146  442 
146  739 

501 

148  582 

148  416 

161  960 

497 

147  335 

744 

150  0S9 

707 

161  961 
149  615 

626 

147  619 
149  587 

Cincinnati  General  Hospiul, 

763 

161953 

150 

146  039 

788 
789 

150  343 
150  342 

Ohio 
Cincinnati  Milling  Machine  Co 

125 

146  010 

685 

150  675 

Canadian  Commercial  Corp. , 

Ohio 

57 

161  680 

Ottawa 

557 

149  209 

City  Coll.  of  die  City  of 

76 

145  724 

Canterbury  U.  (New  Zealand] 

212 

146  131 

New  York 

1.^1 

137  956 

1«9 

161  716 

Carbon  Research  Lab. , 

Clapp,  WilUamP..  Lab*.,  Inc.. 

4tt 

149  189 

U.  of  Buffalo,  N.  Y. 

129 

161  733 

Duitbury,  Moss. 

603 

149  766 

4t2 

146  551 

Csrneige  Inst,  of  Tech. , 

Clarendon  Lab. ,  U.  at  Oxford 

S99 

146  540 

Pittsburgh,  Pa. 

89 

145  928 

(Gt.  Brit.) 

777 

147  876 

619 

147  792 

131 

147  088 

CleviteCorp.,  CleveUnd.  Ohio  566 

161  93B 

149  508 

217 

146  047 

Clevite  Research  Center, 

646 

148  895 

314 

147  864 

Cleveland.  Ohio 

59 

146  530 

755 

147  793 

341 

146  184 

Clevite  Transistor  Products. 

149  514 

394 

149  191 

Wsltham.  Mass. 

34 

145  876 

757 

161  952 

465 

148  527 

146  167 

22 

145  871 

492 

148  533 

285 

147  973 

64 

146  082 

606 

161  943 

Climax  Molytxlenum  Co.  at 

182 

138  282 

620 

149  810 

Michigan.  Detroit 

77 

161  542 

Its 

146  045 

711 

148  866 

328 

161  820 

210 

137  959 

773 

149  867 

622 

149  991 

264 

147  837 

Carnegie  lost,  ol  Tech. 

Cloud  Phyaica  Lab. ,  U.  of 

301 

147  680 

GrsduPte  School  of  Industrial 

Chicago,  III. 

199 

137  727 

314 

147  859 

Administration,  Pittsburgh, 

544 

149  310 

336 

147  699 

Pa. 

66 

145  976 

Coaaul  Studies  Inst. , 

377 

148  822 

606 

1«8  170 

Louisana  State  U., 

148  823 

743 

148  603 

Baton  Rouge 

23 

146  482 

148  824 

149  878 

26 

146  524 

378 

148  825 

Case  Inst,  of  Tech., 

549 

147  181 

148  826 

CleveUnd.  Ohio 

85 

146  199 

Coating  and  Chemical  Lab. , 

148  8X7 

97 

145  931 

Aberdeen  Proving  Ground,  Md.  304 

161  476 

148  828 

212 

146  918 

451 

146  678 

148  829 

336 

147  723 

161  859 

388 

146  531 

421 

148  195 

599 

161  667 

394 

146  718 

565 

148  179 

741 

149  420 

454 

146  415 

148  745 

149  961 

483 

146  745 

634 

148  195 

Cognitive  Operations  Lab. , 

501 

148  583 

640 

147  262 

Bethany  Coll.,  W.  Va. 

119 

147  071 

505 

146  .360 

Caulysia  Research  Lab. . 

147  060 

689 

147  577 

Alfred  U..  N.  Y. 

265 

147  496 

Colgate  U. .  Hamilton,  N.  Y. 

183 

147  30? 

743 

150  237 

CatfaoUc  U.  of  America. 

421 

147  180 

Washington.  D.  C. 

317 

161  805 

College  of  the  Holy  Cross, 

534 

146  625 

Center  for  Documenution  and 

Worcester,  Mass. 

262 

147  854 

89 

145  867 

Communication  Research. 

ColUns  Radio  Co. ,  Bur  bank. 

119 

146  051 

Western  Reserve  U. , 

Calif. 

711 

139  368 

136 

146  931 

Clevetand.  Ohio 

351 

146  386 

149  369 

226 

137  921 

798 

149  845 

Cologne  U.  (Germany) 

14 

146  198 

.47  128 

799 

150  260 

Colorado  U.,  Boulder 

5 

145  846 

2.52 

148  129 

Center  for  Radiophyslca  and 

265 

148  144 

148  130 

Space  Research.  Cornell  U. 

285 

148  140 

148  131 

Ithaca,  N.  Y. 

116 

147  053 

378 

148  564 

285 

146  376 

508 

148  523 

606 

149  573 

378 

146  602 

794 

147  883 

635 

148  873 

383 

146  695 

Centre  de  Fhyalque  Electroni- 

744 

150  195 

403 

148  592 

que  ei  Corpusculaire 

781 

149  837 

406 

147  939 

(Prance) 

34 

146  261 

Columbia  Radiation  Lab. , 

408 

146  645 

565 

147  808 

New  York 

711 

147  633 

421 

146  735 

566 

148  868 

ColumbU  U. ,  New  Uork 

183 

146  429 

511 

146  736 

149  876 

201 

161  706 

513 

146  682 

Centro  dl  Studio  per  la  Fialca 

210 

147  069 

530 

148  888 

delle  Microoode  (luly) 

585 

148  779 

221 

147  156 

534 

147  573 

148  780 

314 

147  693 

595 

148  834 

644 

149  583 

147  702 

605 

148  831 

794 

147  886 

394 

146  749 

148  832 

Chalmera  U.  at  Tech. , 

412 

161  837 

148  833 

Sweden 

338 

147  509 

418 

148  573 

148  839 

147  510 

455 

146  414 

631 

147  800 

Chatham  Electroolca. 

148  577 

651 

148  835 

Uvinfston.  N.  ]. 

34 

146  041 

606 

146  413 

148  837 

150 

146  943 

149  852 

148  838 

566 

149  0Z5 

149  853 

674 

148  266 

Chemisches  Instltut  Msrburg 

744 

147  892 

675 

149  507 

(West  Germsny) 

686 

149  338 

779 

147  893 

682 

147  888 

Chesapeake  Bay  Inst. ,  Johns 

Columbia  U.  Coll.  of  Phyalrana 

711 

149  170 

Hopkins  U..  Annapolia.Md. 

274 

146  275 

and  Surgeons,  New  York 

387 

138  383 

743 

150  251 

146  343 

ColumbU  U.  School  of  Ei^- 

775 

150  250 

Chicago  Aerial  Induatriea, 

neering.  New  York 

82 

145  813 

150  252 

Inc.,  Melroae  Park.   111. 

273 

146  123 

225 

147  082 

150  253 

Chicago  Midway  Laba..  U.  of 

648 

149  783 

150  254 

Chlcafo,  111. 

140 

161702 

744 

147  894 

703 

161  956 

794 
795 

148  067 

149  807 

87 


Somx» 

Catabumaoa  Aerodynamica  L«b. 
HanrmnlU.,  Cambridge 
Maaa. 

Combuatloa  Engiaeerlng  Inc. , 
Wlndaor.  Conn. 

Committee  on  Undersea 
Warfare.   National  ReaearcJi 
Couocil,   *aahlngton,   D.  C. 


P»ie      PB  Mumber 


Source 


P«»e      PB  Number 


469 
486 


84 


Communicable  Dlaeaae  Center, 

Atlanu,  G«  732 

Compagnie  Generate  de 
Telegriphie  sana  Fil  (France)  421 

566 
781 
Compuution  Lab. .   Harrard  U. . 
Cambridge,  Mass.  m 

S67 


Computer  Lab. ,  Ordnance  Tank 
Automotive  Command, 
Center  Line,  Mich. 


610 


Connectlc«  U. ,  Storra 


Conaenratoire  dea  Aru  et 
Metier*.   Paris  (France) 

Control  Systems  Lab. ,  U    at 
IlUnola,  Urbana 


Coovalr,   Port  Worth,  Tex. 


Convair,   Pomona.  Calif. 
Coovatr.  San  Diego,  Calif. 

Cook  Research  Laba., 
Mortoo  Grore,  III. 


Coordinating  Reaearch  Council, 

Inc.,   New  York 
Copenhagen  U    (Denmark) 


Cornell  Aeronautical  Lab. 
Inc.,  Buffalo,    N.  Y. 


Corwll  U, ,  Ithaca.  N.  Y. 


58 

455 

461 
596 


2S2 

253 
455 

215 

712 

S67 
<06 

«75 
206 

sn 
w 

628 

767 
321 
727 


I7f 

an 

SBi 

599 
384 
606 

132 
190 
193 

201 
202 
278 
309 
412 
421 
447 
469 
477 

479 
SOB 
556 

614 
615 


797 

64 
88 

93 
130 
138 
215 
314 
460 
495 
540 
559 


'269 
042 


11  202r«p 
11  207  rep 
II  206  rep 
ijl  209  rep 

I  097 

1416  389 
15)090 
141  213 


Cornell  U.    Graduate  School 

o*  Aeronautical  Engineering, 
Ithaca.  N.  Y.  193 

322 

Cornell  U.  School  of  felectrlcal 
Engineering.   Ithaca,  N.  Y.        27 


116 
285 


144 
14< 
14j 
14« 
148 
148 
148 
148 
148 
148 


149 

149 
149 


149  398 


147 

149 
149 

150 


870 

349 
350 
351 
300 


760 
761 
522 
759 
391 
392 
393 
147 
146 
402 


146  434 


588 

400 
399 


596 

992 
W3 
316 


150  674 

146  439 
149  666 
149  875 

161    '56 

147  113 
149    i41 

161  '00 
146;07 
149!  80 

146  M7 
146(74 
146^73 

147  ^06 

147  C  18 
161717 

146  3^0 
161  8  26 
161  8S5 

148  713 
148  7  J9 
148  317 
148  212 
148  213 
148  3: '6 

147  9^ 

148  3^6 
146  544 
146  5-  1 
148  7^3 
148  7^3 
161  9<6 
161  9<7 
145  9^5 
138  U3 

145  8^ 

146  510 

147  8(|2 
146  430 
146  OSt) 

148  4\k 
148  g7fi 
161  901 
161  90  > 


372 


Corporation  tor  Economic 

and  Induatrial  Reaearch. 

Waahington.  D.  C. 
Cross -Ma  laker  Labe.,   Inc., 

Mountainside.  N.  J. 
Crucible  Steel  Co.  of  America 

Pittsburgh,  Pa. 
Crucible  Steel  Co.  of  America 

Syracuae.  N.  Y. 


795 


Cnift  Lab.,  Harvard  U., 
Cambridge,  Maaa. 


413 

592 

480 

480 
625 

116 

ISO 

S«7 
S6S 

711 


Cryogenic  Engineering  Lab., 

National  Bureau  of  Standards, 

Boulder,  Colo.  436 

Cryogenic  Lab.,  Ohio  StateU. 

Reaearch  Foundation, 

Columbua 
CuyoU.,  Mendoza,  Argentina 
Dancer- Fitzgerald -Sample, 

Inc.,   New  York 
Daniel  Guggenheim  Airship 

Inst. ,  Akron,  Ohio 
Danish  National  Committee  of 

URSI 


132 

487 

532 

23 

269 


Darttaouth  Coll. ,  Hanover 
N.  H. 

David  Samoff  Research  Center 
Princeton,  N.  J. 


David  Taylor  Model  Basin. 
Washington,   D.   C. 


Davidson  Lab. ,  Stevens  Inat. 
of  Tech. ,  Hoboken,  N.  J. 


Davles  Labs.  Div., 
Minneapolis -Honeywell 
ReguUtorCo. ,   Beltsvllle, 
Md. 

Daystrom  Systems,   L*  Jolla 
Calif. 

Dayton  U. ,  Ohio 

Dayton  U.  Reaearch  Inat. 
Ohio 

Defenae  Atomic  Support 
Agency,  Waahington,  D.C, 


25 
273 

'  34 

151 
422 
491 
568 

712 

140 
172 
189 
286 
317 
413 
442 
469 
475 
488 
566 


703 
733 

756 

442 
620 
756 


712 

413 
329 

202 

16 
331 
629 


146  843 

147  634 
147  644 

146  157 

146  166 
138  117 
146  065 
146  165 

146  094 

147  966 

147  967 

146  587 

148  345 

147  246 

149  873 


146  535 

149  568 

161  848 

148  003 
148  785 

146  068 
146  089 

146  064 

147  135 

148  321 
148  322 
150  197 

161  093-4 


147  562 
146  643 

148  901 

146  484 

146  135 
146  136 

146  200 
146  195 

161  541 

146  063 
149  103 

147  272 
149  366 
149  367 

147  036 

146  946 

147  270 
138  273 
147  464 

147  727 

148  653 
148  033 

147  257 

148  855 

146  588 

149  822 

149  896 

150  676 
152  019 
150  292 

147  083 
147  801 
147  887 
149  866 


148  856 

161  858 

161  797 

161  703 

146  481 

148  379 
161  916 


Source 

Defenae  Electronic  Producta, 
Radio  Corp.  d  America, 
Camden,  N.  J. 

Defense  Metals  Information 
Center,  Battelle  Memorial 
Inat.,  Columbua,  Ohio 


P«ie      PB  Number 


712 


49 
57 
60 


75 

200 

299 
307 
334 
S2S 
326 
4M 
308 


402 


634 
62S 

737 
7St 


760 

Defenae  Reaearch  Lab. ,  U.  at 
Texaa,  Auatin  634 

dePlorezCo. ,   Inc..  Englewood 
CUffa,  N.  J.  29 

526 


De  Havilland  Aircraft  Co. .   Ltd 

(Canada) 
Denver  Reaearch  Inat. .  Colo 

Denver  U. .  Colo. 


557 
202 
307 
276 

406 
548 

552 
697 


586 

445 

640 

782 

28 


Department  of  the  Air  Force. 

Washington,  D.  C. 
Detroit  Arsenal,  Center  Line, 

Mich. 
Detroit  U. .  Mich. 

Deutacher  WettenUenat, 
Offenbach  (West  Germany) 

Diamond  Antenna  and  Microwave 
Corp.,  Wakefield,  Mass.  568 

Diamond  Ordnance  Fuze  Labs. , 
Waahington,  D.  C.  35 


49 


85 
151 
265 
286 
299 

300 
422 
436 


496 
566 

586 

727 

744 
767 


149  102 


161  203 
161  201 
151  062 
161  199 
161  200 
161  196 
161  203 
151  074 
151  060 
161  206 
161  204 
161  205 
151  065 
161  196 
151  066 
161  207 
151  067 
151  069 
151  068 
151  090 
161  209 
161  211 
161  206 
161  210 
151  092 
151  093 
161  214 
161  217 
151  091 
161  212 

149  616 

145  932 

150  309 
150  310 
150  311 
150  312 

149  209 
147  737 
161  776 
147  647 
147  648 
149  123 
149  135 
149  811 
149  132 
149  134 

161  913 

146  532 

149  503 

150  242 

146  219 

146  220 

147  361 

146  060 
146  077 
146  079 
161  674 
146  078 
146  060 
146  226 
146  227 
146  137 
146  396 
146  812 

146  341 

147  784 

147  163 

148  464 
146  751 
146  752 
146  913 

146  301 

148  224 

149  329 

147  795 

150  012 
147  794 

149  421 

150  019 
149  294 


Source 

Dielectrics  Lab. ,  Johns 
Hopkins  U. ,  Baltimore,  Md. 

Digital  Computer  Lab. ,  U.  of 
Illinois,  Urbana 


Page      PB  Number 


35 

202 
461 
607 


Directorate  of  Engineering 
Standards,  Wright  Air  Develop- 
ment Dlv.,  Wright -Patterson 
AFB,  Ohio  513 

Directorate  ot  Flight  and   All- 
Weather  Testing,  Wright- 
Patterson  AFB,  Ohio  30 

151 

Directorate  of  Labe. ,  Wright 
Air  Development  Dlv. ,  Wright- 
Patterson  AFB,  Ohio  712 

Dcxiglas  Aircraft  Co. .   Inc. , 
Long  Beach,  Calif.  140 

Douglaa  Aircraft  Co. ,  Inc. , 
ElSegundo,  CaUf. 


Dow  Chemical  Co. ,  Midland, 
Mich. 

Driver,  Wilbur  B..  Newark, 

N.  J. 
DukeU.,  Durham,  N.  C. 

Duke  U.  Medical  Center, 

Durham,   N.  C. 
Dunlap  and  Aaaociates,  Inc. . 

Stamford,  Conn. 


Dynamic  Analysis  and  Control 
Lab.,  Mass.  Inat.  of  Tech. , 
Cambridge 

Eagle-Plcher  Reaearch  Laba., 
Miami,  OkU. 


Eastman  Kodak  Co. , 
Rocteater,  N.  Y. 

Ecllpee- Pioneer  Dlv.,  Bendlx 

Aviation  Corp. ,  Teterboro, 

N.  J. 
Ecole  Norma  le  Superleure 

(France) 
Edison,  Thomaa  A. ,   Induatrles, 

West  Orange.  N.  J. 
Educational  Research  Corp., 

Cambridge,  Mass. 


Educational  Testing  Service, 
Princeton,   N.  ]. 


Elthel-McCuIlough,  Inc.. 

San  Bruno,  Calif. 
Electric  Boat  Dlv.,  General 

Dynamics  Corp. ,  Grocon, 

Conn. 

Electric  Storage  Battery  Co. , 
Yardley,   Pa. 

Electrical  Engineering  Research 
Lab. ,  U.  o(  IlUnola,  Urbana 


36 


Electrical  Engineering  Reaearch 
Lab.,  U.  of  Texas,  Auatin 


161  545 

146  033 
146  603 
148  792 


161  181 


146  914 

147  582 


161  979 


161  731 


557 

161  924 
161  925 
161  926 

77 
559 

146  617 
161  942 

57 
175 
534 

145  703 

146  774 
146  693 

257 

161  798 

10 
117 
374 
610 

145  756 

146  878 

148  898 

149  215 

374 
410 

147  732 
1-.9  285 

215 
342 

137  660 
137  647 
137  662 

36 

568 

145  878 
149  109 

448 

148  493 

482 

146  551 

568 

149  118 

36 
251 
676 

145  833 
148  ISO 
148  271 

253 
379 

530 

147  453 
146  407 

146  461 

147  806 

145  935 


303 

161  806 

706 

171  022 

422 

147  974 

712 

149  610 

36 

145  936 

85 

145  732 

151 

146  920 

152 

146  919 

346 

148  109 

148  110 

422 

146  357 

148  599 

423 

148  765 

569 

148  766 

648 

149  015 

712 

150  727 

713 

150  393 

795 

150  095 

222 

147  091 

409 

146  586 

508 

147  394 

148  206 

148  209 

Source 

Electrical  Engineering  Re- 
aearch Lab.,  U.  of  Texas, 
Austin  (con.) 

Electro-Optical  Systems,  Inc. 

Pasadena,  Calif. 
Electromagnetic  Research 

Corp.,  Washington.  D.  C. 


Electron  TXibe  and  Microwave 
Ub.,  Calif.  Inst,  of  Tech., 
Pasadena 


Electron  Tube  Research  Lab. , 
U.  of  Mlnnesou,  Minneapolis 

Electronic  Communication, 
Inc.,  Timonium,  Md. 

Electronic  Defense  Lab. . 
Sylaania  Electric  Producta, 
Inc..  Mountain  View,  Calif. 


Page 

PB  Nimiber 

Source 
Engineer  Corps, 

Page 

FB  Number 

Washington,  D.C.  (coo.) 

274 

146  211 

544 

149  442 

548 

149  194 

795 

149  977 

Engineering  Supervision  Co. . 

707 

149  742 

569 

147  609 

New  York 
Enrico  Fermi  Inst,  for  Nuclear 

371 

161  887 

223 

146  910 
146  911 

Studies,  U.  of  Chicago,   III. 
Eye  Research  Foundation, 

792 

148  015 

700 

149  844 

Bethesda,  Md. 
Fabric  Research  Labs.,  Inc., 

682 

149  859 

Dedham,  Mass. 

62 

145  927 

36 

146  516 

601 

161  901 

86 

137  721 

740 

171  020 

93 

145  902 

Faculte  des  Sciences,  Orsay 

(France) 

764 

150  352 

286 

147  906 

Falrchild  Camera  and  Instru- 

423 

146  327 

ment  Corp. ,  Syoeset,  N.  Y. 
Falrchild  Engine  Dlv. ,  Deer 

225 

147  020 

36 

145  757 

Park,  N.  Y. 

132 

146  517 

423 

146  324 

Family  Relations  Center, 

San  Francisco,  Calif. 

253 
379 

147  6U 

147  186 

37 

146  876 

147  187 

ISl 

146  059 

147  132 

Farnsworth  Electronics  Co.. 

147  168 

183 

147  019 

Fon  Wayne,  Ind. 

570 

147  965 

223 

146  062 

Pels  Group  Dynamic  Center, 

423 

147  437 
147  438 

U.  of  Delaware,  Newark 
Feltman  Research  Labs., 

530 

149  473 

424 

147  439 

Plcatlnny  Arsenal,  Dover,  N.J 

18 

144  827 

147  440 

32 

144  830 

SOB 

148  046 

49 

145  241 

S69 

148  340 

SO 

144  633 

63,S 

147  441 

145  824 

Electronic  Engineering  Co. 

of  California,  Sanu  Ana 
Electronic  Systems  Lab., 

Mass.  Inst,  of  Tech. , 

Cambridge 


569 


Electronic  Tech.   Lab. , 
Wright  Air  Development  Div. 
Wright -Patterson  AFB,  Ohio 

Electronics  Research  Lab. , 
Columbia  U. ,  New  York 

Electronics  Research  Lab., 
Northeastern  U. ,  Boston. 
Maaa. 


287 


Electronics  Research  Lab., 

Sunford  U. ,  Calif. 
Electronics  Research  Lab. . 

U.  ofCaUfornia,  Berkeley 


Emerson  and  Cuming,  Inc. , 
Canton,  Maaa. 

Emhart  Mfg.  Co. ,  Hartford, 

Conn. 
Engelhard  Induatrles,  Inc. , 

Eaat  Newart,  N.  J. 
Engineering  Corps, 

Waahington.  D.  C. 


2S0 
458 


212 

37 

1S2 
223 
387 


434 
461 
4n 
90» 


sn 

610 
713 

714 

776 

312 
424 

60 

714 

2S 


149  377 


152 

161  721 

286 

147  686 

148  040 

287 

148  041 

713 

150  405 

150  406 

150  409 

782 

ISO  051 

'152 

161  713 

161  728 

147  029 


147  664 
146  647 
146  648 

146  479 

145  767 

145  850 

146  093 

147  092 

148  106 
148  107 
148  108 
148  622 
146  361 
146  583 
148  619 
148  620 
148  621 

148  499 

149  410 
146  738 
149  239 
149  497 
149  092 
149  874 
149  559 

146  291 

148  852 

161  679 

149  611 

146  022 
146  023 
146  024 
146  025 
146  026 


130 


132 
145 
166 


167 


176 
288 

436 

523 
689 
714 

727 
742 


FUght  Control  Lab..  Wright  Air 
Development  Div.,  Wright- 
Patterson  AFB,  Ohio 


PU|^  Dynamics  Lab. ,  Wright 

Air  Development  Dlv.,  Wright 

Patterson  APB,  Ohio 
Plight  Research  Lab.,  Wright 

Air  Development  Dlv.,  Wright 

Patterson  APB,  Ohio 
Florida  State  U. ,  Tallahaaaee 


141 
142 
183 


615 


Florida  U..  Gaineavllle 

Florida  U.  Coll.  of  Medicine, 

Gaineaville 
Florida  U.    Engineering  and 

Industrial  Experiment  Station, 

(gaineaville 


570 
64 
385 
690 
378 
390 

662 


Pood  Machinery  and  Chemical 

Corp.,  Buffalo.  N.  Y. 
PorAamU.,  New  York 
Foreat  Producta  Lab. ,  Madiaon, 

Wia. 
Forachungainatltut  fUr  Pbyslk 

der  Strahlantriebe,  e.v., 

Stuttgart  (Weat  Germany) 


413 


218 
592 


145  510 

145  517 

146  400 

144  527 

145  243 

144  634 

145  518 

147  594 
144  828 

144  829 

146  216 

147  152 

147  133 

145  926 

146  520 
146  984 
149  ISO 

148  303 
161  670 
148  915 
161784 


147  591 

147  580 
161  065 


161  937 


150  148 
145  769 
148  574 
ISO  108 

148  564 
147  447 

149  245 


18 

145  901 

132 

145  716 

133 

147  006 

262 

148  172 

329 

147  869 

464 

148  438 

S09 

148  589 

S41 

148  884 

612 

148  786 

761 

150  293 

.VW 

148  877 

149  183 


147  665 
150  159 


Source 

Frmnkferd  ArseiMl. 
PtUUdelphia.  Pa. 


f»m     gjNumhT 


Pranklia  Iiut.   Latw.  for 
Research  and  Development, 
Philadelphia,  Pa. 


Free  U.  at  BerUn  (Germany) 

Fnbourg  U    (SwItzerUnd) 
Fntx  Eofineerlng  Lab. ,    Lehigh 

U.,   Bethlehem,   Pa. 
Gafe  Lab. ,   Frankford  Araeul, 

nuUdelphia.   Pa. 
Garbell  Reaearch  Pouodatlon, 

San  Franciaco,  Calif. 
Gaa  Dynamica  Lab..  ?*3nh- 

weatern  U.  ,  EvanatOQ,  111. 


Gatea  and  Crollln  Laba. .  of 
CJiemiatry.  Calif.  Inat.  <rf 
Tech. .   Paaadena 

General  Applied  Science  Laba. 
Inc..  Weatbury,  N.  Y. 

General  Auniic,  San  Oleao 
Cailf. 

General  Electric  Co. , 
Ciocinnati,  Ohio 

General  Electric  Co., 

Ewendale,  Colo. 
General  Electric  Co.. 

Owenaboro.  Ky. 
General  Electric  Co., 

Schenectady.   N.  Y. 


728 
765 


65 
202 
413 
490 
960 
59o 
703 
734 
760 
761 

762 
139 
544 

674 
79 

74« 

434 

557 

541 
751 

539 
636 

141 
210 
48a 

89 

751 

4S0 
793 

762 

37 

37 

50 


94 
152 
153 
167 


IM 


169 


300 


50  304 
148  661 
:  50  305 
150  306 


145  943 
147  282 
J  47  957 

146  528 
161  929 

149  490 

150  585 
lt9  489 
119  955 
1W956 
IW  127 
110  126 
116  817 
1»432 
1^0  348 
MS  852 


14^  860 
146  862 


11 


320 
321 
364 


161   673 
iai065 

IM  927 
141  815 


161 


14J  925 


14j 
143 
143 
145 


146 
145 
146 
146 
147 
143 
145 
145 


9«0 


879 
934 
917 
980 


145  962 
145  916 


510 
964 

881 
892 
479 
963 
966 
967 


145*969 

145  990 

146  680 
146  B84 
146  B87 
146188 

146  189 
146193 

147  468 
147  470 
147*72 
147  i77 
145^1 
145  965 

145  968 

146  S82 
146  983 
146  985 
146  986 
146  990 
146  8)91 
146  8(94 

146  895 

147  466 
147  4iS7 
147  4  ri 
147  4  '4 
147  476 
147  478 


Source 

General  Electric  Co. , 
Schenecudy.  N.  Y.  (con.)       300 


General  Electric  Co. 
Syracuse,  N.  Y. 


General  Electric  Co. , 

UticB,  N.  Y. 
General  Electric  Microwave 

Lab.,  Palo  Alto,  Calif. 


General  Electric  Reaearch 
LMb.,  Schenecudy,  N.  Y. 


General  Electronic  Lab*., 
Inc.,  Cambridge,  KUm. 

General  MilU,   Inc.. 
Minneapolia,  Minn. 


General  Motora  Corp. , 

Warren.  Mich. 
General  Radio  Co. , 

Cambridfe,  Maaa. 

General  Telephone  and  Elec- 
trooica  Laba.,   Inc.. 
Bayaide,  N.  Y. 

Geographiachea  Inatitut  der 

UniveraltUt  Zurich 

(Switzerland) 
Geophyalcal  Inat.,  U.  of 

AUaka,  College 


George  WaahlngtoB  U. 
Waahlngtoo,  D.  C, 


Page 

re  Number 

300 

147  480 

147  481 

301 

146  186 

147  469 

147  471 

147  475 

566 

149  206 

149  208 

149  468 

567 

149  204 

149  207 

149  465 

615 

149  464 

728 

149  463 

149  466 

149  469 

149  471 

729 

149  205 

776 

148  926 

37 

145  816 

38 

145  815 

729 

149  203 

57 

145  725 

153 

147  452 

188 

137  719 

424 

148  534 

714 

150  281 

215 

147  359 

309 

147  720 

»7 

149  467 

7S2 

148  247 

425 

146  546 

39 

145  835 

•6 

146  170 

M 

161  657 

199 

161  710 

394 

149  309 

456 

146  416 

» 

137  907 

137  906 

714 

149  166 

782 

150  094 

26 


George  Waahlngtoo  U.  School 
0*  Medicine,  Waahlngtoo 
D.C. 


Georgia  Inat.  at  Tech. 
Engineering  Experiment 
Sutioo.  Atlana 


145  950 


336 

147  513 

490 

148  017 

632 

149  757 

773 

149  758 

51 

145  964 

307 

146  156 

442 

148  157 

148  566 

443 

146  5ft« 

445 

146  595 

S41 

149  991 

It 

146  243 

123 

146  241 

125 

147  290 

20 

145  847 

39 

137  868 

137  869 

137  653 

96 

137  438 

202 

161757 

221 

146  432 

265 

145  488 

288 

161  788 

309 

146  455 

329 

151  974 

342 

148  105 

395 

147  263 

146  795 

425 

138  211 

492 

£«212 
1*451 

511 

149  099 

Source 

GeorgU  Inat.  of  Tech. , 
Engineering  Experiment 
Sutlon,  Atlanta  (coo.) 


Georgia  U. ,  Acbena 
Gllflllan  Broa.,   Inc., 
Loa  Angelea,  Calif. 

Goethe  Link  Observatory, 

Bloocningtoo,   Ind. , 
Goethe  U. ,  Frankfurt 

(Weal  Germany) 
Goodyear  Aircraft  Corp. , 

Akron.  Ohio 
Gordon  McKay  Lab.  of  Applied 

Science.  Harvard  U. , 

Cambridge,  Maaa. 


PMb      n  Number 


539 
601 
636 
706 
782 
315 

570 
714 

371 

138 

30 


336 
350 
640 

773 


GotUngen  U.  (Weat  Germany)  510 
Grace,  W.  R.,  and  Co., 

Clarkaville,  Md.  395 

Granger  AaaocUtea,  Palo  Alto. 

C«W.  153 


Grumman  Aircraft  Engineering 
Corp. ,   Bethpage,  N.  Y. 


197 
199 


Guggenheim  Aeronautical  Lab 
C«lif.  Inat.  o*Tech. , 
Paaadena  94 

470 


US 

M4 

7S1 


Guggenheim  Jet  Propulaloo 
Center,   Princeton,  N.  J. 

Guggenheim  Jet  Propulaloo 
Omar,  Calif.  Inat.  of  Tech 
PtaMleiM 


72 


Guggenheim  School  of  Aeronau- 
tica,  GeorgU  Inat.  of  Tech. , 
Allanu 

Hamburg  U.  (Germany) 

Hammeramlch  Hoapltal,  Londco 
(Ct.  Brit.) 


Harpur  Coll. ,  Sute  U.  of 

New  York.  Endlcoa.  N.  Y.  513 
Harria  Transducer  Corp. . 

Woodbury,  Conn.  $3 

Harvard  Coll.  Obaervatory, 

Cambridge.  Maaa.  674 

Harvard  Graduate  School  of 

EducaUoD,  Cambri(%e.  Maaa.  251 


253 
679 

10 
Maaa.    18 

20 
262 
395 


Hamrd  Medical  School. 

Boston,  Maaa. 
Harvard  U. .  Cambridge, 


Harvard  U.  Wv.  of  Engineering 
and  Applied  Hiyslca, 
Cambridge,  Maaa. 


HaaUna  Labs. ,  New  York 
Hawaii  Inat.  of  Geophyaica, 

Hooolulu 
Hazeltlme  Electronics  Corp. 

Uttle  Neck.  N.  Y. 


335 
464 

551 
783 
715 

545 

288 
715 


146  605 

149  990 

148  965 

150  131 

149  856 

147  871 

147  961 

148  770 

146  354 
146  299 
145  804 


147  761 
146  112 
146  562 
149  787 
149  788 

146  709 

148  551 

147  423 
147  424 

161759 
137  867 


146  701 

147  239 

147  240 

148  668 

149  362 

148  929 

149  361 
149  764 

146  401 


20 

145  941 

221 

146  773 

SIO 

138  160 

636 

149  139 

149  140 

149  141 

149  142 

739 

150  397 

150  402 

703 

150  116 

733 

150  011 

534 

146  957 

668 

149  429 

148  580 

146  259 

149  806 

147  715 

148  ISO 

147  701 

148  149 

149  854 

146  237 
146  765 

146  156 

147  703 

148  174 


147  719 

148  567 

147  258 

148  320 

149  881 

149  062 

147  921 
147  959 


Source 

•^ 

FB  Number 

Source 

f!C 

Hearing  and  Communication 

IlUnoUU..  Urbana(ccn.) 

77 

Lab.,   Indiana  (J.  Bloomingion 

525 

148  882 

Heat  Tranafer  Lab. ,  U.  of 

Minneaou,  Minneapolia 

141 

161  745 

120 

752 

149  063 

13S 

Hebrew  U.  (Israel) 

90 

145  862 

199 

183 

146  099 

215 

213 

147  106 
147  109 

216 
309 

226 

161  547 

4S9 

315 

146  101 

477 

493 

149  290 

490 

502 

146  717 

497 

777 

150  344 
150  355 
150  356 

531 
622 

641 

779 

147  893 

676 

HefcoLabs.,  Inc.,  Detroit. 

690 

Mich. 

61 

146  288 
146  519 

716 

759 

Heidelberg  U.  (Weat  Germany) 

778 

150  152 

767 

Herroea  Electronics  Co., 

783 

Cambridge,  Mass. 

307 

147  964 

IlUnols  U.    Cotl.  of  Ecustion, 

437 

147  343 

Urbana 

8 

Herner  and  Co. ,  Washington, 

Illtnoia  U.    Engineering  Ex- 

D. C. 

351 

147  031 

periment  Sutioo,  Urbana 

133 

514 

147  028 

616 

High  Altitude  Observatory, 

Imperial  CoU. ,  London 

Boulder.  Colo 

249 

147  863 

(Gt.  Brit.) 

136 

Hiller  Aircraft  Corp., 

Indiana  Steel  Producu  Co., 

Palo  Alto,  Calif. 

30 

146  029 

Valparaiso 

211 

146  176 

Indiana  U..  Bloomingion 

32 

141 

146  404 

265 

704 

150  209 

606 

Hoffman  Electroolca  Corp.. 

InAlstrtal  Lab. .  Mare  laland 

El  Moote.  Calif. 

342 

148  HI 

Naval  Shipyard.  Vallejo, 

Hogan  Laba.,   Inc.,  New  York 

288 

147  461 

Calif. 

261 

Honeywell  Reaearch  Center, 

Industrial  Teat  Lab., 

Hopkina,   Minn. 

783 

149  870 

PhiUdelphia  Naval  Shipyard. 

Horlzooa,   Inc.,  Cleveland. 

Pa. 

75 

OMo 

478 

148  039 

176 

570 

148  816 

IngersoU  Kalamazoo  Div. , 

640 

148  817 

Borg-Warner  Corp. ,  Mich. 

481 

HRB-Singer,  Inc.,  Sute 

Inland  TeaUng  labs. ,  Morton 

College,  PS. 

715 

150  174 
150  175 
150  176 

Grove,  III. 

58 

59 
176 

716 

150177 

Inatitut  d'Optique.  Paria 

161  025 

(France) 

462 

Hughea  Aircraft  Co.,  Cuhrer 

inatitut  Paateur,  Parla 

City,  Calif. 

39 

146  561 
146  564 

(France) 
Inaiitute  for  Advanced  Study, 

386 

146  676 

Princeton,  N.  J. 

65 

716 

147  507 

148  275 

183 
184 

729 

161  967 

185 

Hughea  Aircraft  Labs.,  Culver 

City,  Calif. 

153 
288 

147  425 
147  426 

315 

Hughes  Research  Labs., 

456 

Malibu.  Calif. 

M5 
779 

148  067 

149  912 

' 

Hull  U.  (Gt.  Brit.) 

690 

150  039 

Human  Factors  Reaearch,   Inc. 

Los  Angeles,  Calif. 
Human  Resources  Research 

Office.  George  Washington  U. 

Washington,  D.  C. 


374 


146  687 


Human  Sciences  Research. 
Arlington,  Va. 


Inc. 


Hunt  Corp. ,  Carliale,  Pa. 
Hydrodynamlca  Lab. ,  Calif. 

Inat.  of  Tech. ,  PasadeiM 
Hydrodynamics  Lab. ,  Mass. 

Inst,  of  Tech. ,  Cambridge 
Illinota  Inst,  of  Tech. ,  Chicago 


IlUnols  U..  UrbMia 


118 

147  429 

374 

148  318 

375 

148  064 

527 

149  202 

149  459 

149  460 

676 

149  966 

141 

161  750-1 

142 

161  750-2 

161  750-3 

3S4 

147  835 

289 

147  976 

324 

148  378 

197 

147  157 

176 

147  013 

319 

147  724 

465 

146  589 

417 

148  778 

741 

149  513 

m 

149  893 

10 

146  191 

at 

145  731 

m 

136  240 

70 

145  784 

773 
Inatltute  for  Applied  Experi- 

menul  PBydK>logy  Tufu  U. . 

Medfbrd,  Maaa.  6 

Inatltute  for  Fluid  Dynamics 

and  Applied  Mathemaiica, 

U.  of  Maryland.  College  Park  184 


189 
194 
196 
218 
315 
322 
347 
456 

502 
607 
612 
641 
744 
749 
778 
784 
789 


91 


re  Ntttpbcr 

146  576 
146  577 
146  578 

137  981 
146  444 
161  739 

146  930 

147  460 
161  815 
146  318 

148  874 
161  836 
148  772 

148  899 

149  278 

148  971 

150  180 

149  985 
161  954 
149  595 
149  301 
149  438 

146  609 

147  079 
149  174 

146  818 

161  706 

138  173 

147  865 

148  911 


146  036 


145  834 

146  504 

148  461 

146  574 
146  573 

146  954 

147  252 

146  955 

146  213 
146  065 
146  066 

146  090 

147  517 
147  516 

147  518 
146  316 
146  317 

148  326 
148  327 

148  328 

149  478 


161  125 


146  422 

147  167 
147  309 

147  005 

146  423 

147  454 

146  929 

147  525 
147  487 

147  739 
146  416 

146  754 

148  211 

149  100 

149  101 

147  617 

148  997 

150  037 
148  996 
148  993 
148  994 
148  995 


Source 

Institute  for  Research  In 

Social  Science,  U.  of  North 

CaroUna,  Chapel  Hill 
Inatltute  for  Research  In  Social 

Sciences.  U.  of  North 

CaroUna.  Chapel  Hill 
Inatltute  for  Social  Research. 

U.  of  Michigan,   Ann  Arbor 
Inatltute  for  System  Research. 

U.  of  Chicago,   III. 

Inatltute  for  the  Study  of  Meula 
U.  of  Chicago,  III. 

Institute  of  Engineering  Re- 
search,  U.  of  California, 
Berkeley 


Psge      PS  Nanher 


120 


Institute  of  Fiekl  Fhysica,  U. 
North  Carolina,  Chapel  Hill 

Institute  of  Flight  Structurea, 
Columbia  U. ,  New  York 


Inatltute  of  Geophyalca,  U.  of 
California,    Loa  Angeles 

Institute  of  Mathemaucal 
Sciences,  New  York  U. , 
New  York 


700 


Institute  of  Meula  and 
Explosives  Research,  U. 
Utah.  Salt  Lake  City 


146  046 


679 

149  516 

679 

147  897 

72 

161  548 

161  549 

20 

145  836 

797 

149  465 

70 

146  002 

146  061 

146  229 

95 

146  027 

189 

147  097 

206 

147  391 

322 

148  006 

339 

148  164 

465 

148  192 

470 

148  616 

486 

148  437 

537 

149  930 

616 

148  009 

620 

148  617 

629 

150  014 

150  015 

756 

146  165 

148  618 

767 

149  919 

149  920 

766 

149  913 

149  917 

149  918 

149  921 

149  923 

149  928 

149  932 

769 

149  914 

149  922 

149  925 

149  926 

149  927 

149  929 

149  931 

770 

149  916 

149  924 

149  933 

347 

146  949 

789 

149  879 

30 

145  800 

70 

146  514 

83 

146  074 

749 

149  488 

149  535 


65 

145  743 

210 

147  527 

265 

147  292 

315 

147  560 

349 

147  526 

456 

138  248 

483 

146  566 

493 

146  566 

502 

146  720 

510 

147  344 

612 

146  746 

638 

149  172 

744 

148  988 

745 

148  989 

756 

148  965 

766 

148  966 

776 

150  056 

150  057 

784 

150  033 

150  054 

789 

148  990 

795 

148  967 

150  055 

796 

150  034 

729 

150  167 

758 

148  013 

Source 

InKKUle  erf  Neurology,  Nation*! 

HcwpiUl.  Landaa(Gc.  Bric  ) 
tnatltute  of  Opdca.  U    (tf 

Rocbener,  N.  Y 

laatitate  oT  P«per  CaiemJ«try. 

Appleian.  Wla 
Inadtule  al  PeraooaUry  Aaaeaa- 

roenc  and  Reaearcfa,  U.  cf 

Camornla,  Berkeley 
Inatlti«e  al  Paychiatry.  Maudaley 

Hoapital,  Londc»i(Gt    Brit  ) 


P«ge       re  ^^umber 


Source 


P»ie      re  Number 


386 

340 
502 

552 


Inatltuce  of  Re 
U.  ,  Bediiehem 


ch. 
P« 


Lehigh 


Inautise  at  Rubber  Reaearch. 
U.  of  Akron.  Ohio 

loatltute  at  SuUatica.  U    at 
Nortfc  Carolina.  Chapel  Hill 

Inatltuie  at  Tech. ,  U   at 
Mlnoeaou,  MinneapoUa 

Inadtuie  o*  Theoretical  Riyaica, 
Sunford  U  .  CaUf. 


12 
680 

221 
490 
632 


633 


63 
452 

745 

90 


Inatltuco  de  Edafologla  y 

Fiaiologiya  Vegetal,   N4adrid, 

(SiMin) 
Inaututo  de  Qulmica  Fialca 

(Spalo) 
Inatituco  Nadonal  de  Tecnica 

Aeronautica  Eateban  Terractea 

(Spain) 
Inatrianentatlon  Lab  ,  Maaa 

[net    al  Tech  .  Cambridge 
luegrated  Range  Miaaion, 

White  Sanda  Misaile  Range. 

N    Mex 

Interaction  Lab.  ,  Yale  U. , 

l^ew  Haven,  Conn 
International  Buaineaa  Machinea 

Corp  ,  Kingston,  N.  Y. 

Incernatlanal  Buaineaa  Machinea 

Corp.  ,   New  York 
International  Geophyaical  Year 
Internatlcna]  Inat    of  Meteor d 

agyV.  at  Stockholm  (Sweden) 


205 
218 

482 
483 
484 

502 

626 
644 

789 


698 
690 


178 
203 


153 
437 

254 

716 

717 

581 
700 

694 

700 
InternaUonal  Resistance  Co. , 

Philadelphia.  Pa  39 

International  Telemeter  Corp. , 
Los  Angeles,  Cabf.  %U 

Mt 
513 


lonoaphere  Reaearch  Lab. , 
Pennsylvania  State  U. , 
Unlreraity  Park 


717 


139 
154 
276 
409 
510 
545 
552 


lf46  308 


lft8  060 
116  336 

1  il  917 


116  143 


146  204 
U9  422 

145944 
149  365 
149  599 
149  600 
149  601 
149  602 
149  603 
H9604 
U9  606 
1O606 

145230 
14^600 

14^  239 


■■^ 


028 
490 


14*875 
14'  355 
14  '  356 
14:  334 
14<  471 
141  163 
14<  419 
14<  420 
14<  575 
14^  616 
14<!  576 
1*1  577 
149  797 
149  798 


147  622 


147 

147 
147 


147 
149 


614 

142 
266 


367 
184 


131  123 

150  807 
150^ 


161 


395 
213 

133 


IT  E.  Circuit  Breaker  Co. , 

Philadelphia.  Pa 
liekCorp. ,  Waltham,  Mass. 

nr  Labe..  Nutley,  N.  J. 

J.  G.  Engineering  Reaearch 
Aaaociaies,  Baltimore,  Md. 

Jamea  Forreial  Reaearch 
Center,  Princeton,  N.  J. 


Iowa  Engineering  Experiment 

Station,  Ames  138 

Iowa  State  U. ,  Iowa  City  372 

457 

Israel  Inst    at  Applied  Social 

Reaearch  745 

larael  Inat.  at  Tech. .  Haifa  184 

187 
319 
493 
latltuto  di  Chimlca  Generate 
dell'  Unlveraiu,  Palermo 
(It*ly) 
latltuto  do  Fiaica  Superiore, 
Unlveraiu  di  Pavia  (Italy) 
latituto  di  Metallurgia  e 
Metallografia,  Unlveraiu 
degh  Siudi  di  Roma(Iuly) 
latituto  Elettrotecnico 
Nazlonale  "Gableo  Ferraris" 
(Itsly)  76 

SS 
325 
337 
342 

425 
340 
779 
425 
570 

621 

56 
72 

133 

1*4 
325 
MO 
tit 

762 

683 

56 
19S 
592 

20 

56 

95 

178 

194 

301 

448 

457 

Johannea  Gutenberg-Universitat, 

Mainz  (West  Germany)  23 

409 
Johns  Hopkina  U  .  Baltimore, 
Md  65 

206 

262 
365 
276 
289 
450 
553 
607 
627 

641 
717 
764 
765 
798 


Jefferson  Medical  Coll. , 
Philadelphia,  Pa. 

Jet  Propulsion  Center, 
Purdue  U. ,  LaXayene, 


lad. 


Jet  Propulsion  Lab. ,  Calif 
Inst.  o<Tech. ,  Pasadena 


Johns  Hopkins  U    School  o* 

Engineering,  Baltimore.  Md. 
Johns  Hopkins  U   School  o* 

Hygiene  and  Health, 

Baltimore.  Md. 
Johnson  Research  Foindatlon, 

U    at  Pennsylvania, 

Philadelphia 

Kaman  Aircraft  Corp. , 
Bloomfiekl,  Conn. 


92 


218 


386 


87 
126 

30 


137  978 
146  705 
161  874 

150  360 

146  424 

147  107 

146  096 

147  497 
149  290 


148  360 
146  834 

145  954 


145  861 

146  436 

147  501 
147  502 

147  500 

147  953 
147  851 
149  435 

146  597 

147  960 

145  249 

145  886 

146  017 

146  018 

147  067 
147  068 
147  066 

147  772 

148  820 
148  821 
150  138 

150  206 

138  325 
145  908 

148  235 

145  888 

146  856 

146  369 

147  390 

147  482 

148  384 

147  436 

148  648 

146  228 
146  300 

145  774 

146  927 

146  928 

147  763 
147  764 

146  250 

147  520 

148  659 

149  060 
148  930 
148  956 
148  957 
148  889 

148  301 

149  358 
149  360 
149  359 

146  428 


148  928 


Source 


Kanaas  U. ,  Lawrence 


P«ie         re  Number 


145  812 

146  048 

146  103 


Karollnaka  Institutet, 
Stockholm  (Sweden) 

Kellett  Aircraft  Corp  . 

Willow  Grove,  Pa 
Kennameul,  Inc. ,  Latrobe 

Pa. 
Kent  State  U. ,  Ohio 
Keystone  Electronic*  Co. . 

PhlUdelphU,  Pa. 
King's  CoU. ,  U.  0*  London 

(Gt    Brit.) 
Kiruna  Geophysical  Obeerva- 

tory  (Sweden) 


Knlghta,  Jamea,  Co. ,   . 
Sandwicta,  lU. 


256 

at* 

910 
457 

679 

745 

14 

257 

557 

173 
690 

154 

213 

373 


523 
571 


Laboratoire  de  Riyaique 
Theorique  et  Hautes  Energlca, 
Faculte  des  Sciences,  Orsay 
(France)  757 

Laboratoire  Mediterraneen  de 
Recherches  Thermodynamiques 
(France)  194 

-»-  221 

690 
Labcratorl  dt  Ehtttrochlmica. 
Chimlca  Fisica  e  Metallurgia 
del  Politecnlco  di  Milano  - 
duly)  266 

Laboratorio  di  Meccanlca 
Applicau  del  Politecnico  di 
Torino  (Italy) 


Laboratory  for  Insulation 
Research,  Mass    Inst,  at 
Tech.,  Cambridge. 


Laboratory  for  Molecular 
Studlea,  U.  al  Chicago,  111. 

Laboratory  for  Nuclear 
Science,  Mass.  Inst. of 
Tech.,  Cambridge 

Laboratory  of  Astrophysics 
and  Fhyaical  Meteorology, 
Johna  Hopkins  U. , 
BalUmore,  Md. 


73 
470 


83 

778 
784 

778 


249 
331 


637 

778 


Laboratory  of  Aviation  Psychol 
ogy,  Ohio  State  U   Research 
Foundation,  Columbus  g 

117 


Laboratory  of  Climatology, 
Centerton,  N.  J. 

Laboratory  of  Social  Relatlona 
Harvard  U. .  Cambridge, 
Mass. 

Laboratory  of  Sutistical  Re- 
search. U   of  Washington, 
Seattle 

Lamont  Geological  Observa- 
tory, PaUaadea,  NY. 


136 
403 


380 


Land-Air,  Inc. 
t}.  Mex. 


Hoiloman, 


Land  Locomotion  Lab. , 
OrAiance  Tank -Automotive 
Command,  Center  Line, 
Mich. 


L«nsdale  Tube  Co. ,  Pa. 


185 

384 
551 

154 
717 


175 
446 

735 
557 
571 

572 


146  297 

147  853 

146  620 

148  571 
148  173 

148  585 

147  897 

149  941 

146  205 
146  097 

149  817 

146  477 

150  224 

137  445 

146  831 

148  806 
148  807 
148  809 
148  810 

148  808 

149  106 
149  106 
149  107 
149  108 


149  589 


146  134 

147  111 
150  345 


161  801 


138  056 
147  445 


145  849 
149  938 
149  496 

148  996 


147  714 
147  713 


149  162 
149  161 


161  550 
161  699 
161  741 

137  849 
147  182 


146  683 


147  075 

148  598 
159  163 

146  980 

147  575 


146  774 

147  242 
149  277 
149  114 
149  372 
149  373 
149  376 


Source 

Lees,  Sidney,  Cambridge, 
Mass. 

Leicester  U.  (Gt.  Brit.) 
Leyden  U.  (Netherlands) 

Liege  U.  (Belgium) 


Life  Support  Systems  Lab. , 
Wright  Air  Development  Dlv. 
Wright -Panerson  AFB,  Ohio 

Lincoln  Lab. ,  Mass.  Inst,  of 
Tech. ,  Lexington 


Unde  Co. ,  Indianapolis, 
Linfield  Research  Inst. , 
McMinnviUe.  Oreg 


Ind. 


Link  Dlv. ,  General  Precision, 
Inc.,  Binghamton,  N.  Y. 

Little,  Arthur  D  ,  Inc. , 
Cambridge,  Maas. 


Lockheed  Aircraft  Corp. 
Burbank,  CaUf. 

Lockheed  Aircraft  Corp. 
Marietu,  Ga. 

Lockheed  Aircraft  Corp. 

Palo  Alto,  CaUf. 
Lockheed  Aircraft  Corp. 

Stainyvale,  Calif. 


Page 

re  Number 

Source 
Loewy,  Raymond,  Asaociatet 

P.ge 

545 

149  409 

New  York 

209 

18 

145  953 

Louisiana  Polytechnic  Inst. , 

65 

146  019 

Rust  on 

18 

95 

146  020 

Louisiana  State  U. , 

65 

145  744 

Baton  Rouge 

17 

216 

147  112 

26 

457 

146  716 

254 

607 

149  585 

396 

684 

150  204 

541 

745 

150  040 

691 

'  683 

161  988 

Louvaln  U.  (Belgium) 

39d 

542 

39 

161  675 

Lovelace  Pouidatlon, 

68 

146  498 

Albuquerque,  N.  Mex. 

384 

154 

146  979 

Lubrication  Lab.,  Mass.  Ins 

. 

212 

146  210 

of  Tech. .  Cambridge 

189 

223 

146  054 

Lynian  Lab.  of  Physics, 

42S 

148  369 

Harvard  U. ,  Cambridge, 

649 

147  347 

Maaa. 

SI 

734 

147  587 

493 

780 

147  010 

McCoy  Electronics  Co. ,  Moint 

310 

161  792 

Holly  Springs,  Pa. 
McDonald  Observatory,  Fort 

154 

20 

146  496 

David,  Tex. 

371 

133 

146  794 

MacDonald  Physics  Lab. , 

289 

147  987 

McGlll  U.  (Canada) 

23 
404 

680 

171  019 

545 

McGlll  U.  (Canada) 

«M 

134 

161  711 

S4S 

137 

146  826 

695 

173 

146  011 

343 

161  773 

McCraw-HlU  Book  Co. , 

396 

148  430 

New  York 

579 

148  431 

Madrid  U    (Spain) 

497 

404 

149  401 

Maine  U. ,  Orono 

136 

425 

147  178 

Mallinckrodt  Chemical  Lab. , 

449 

161  835 

Harvard  U. ,  Cambridge, 

493 

148  429 

Mass. 

87 

57 

146  776 

au 

278 

146  287 

339 
493 

331 

148  381 

680 

161  958 

Maltory,  P.  R..  and  (^. , 

698 

337 

147  666 

Inc. ,  Indianapolia,  Ind. 

40 
290 

20 

145  648 

572 

21 

145  647 

Ma Uory- Sharon  Metals  Corp. 

40 

145  735 

Nlles,  Ohio 

'  2a3 

216 

147  366 

Manchester  CoU.  of  Science 

249 

147  676 

and  Technology  (Gt.  Brit.  ) 

179 

276 

147  677 

Manchester  U.  (Gt.  Brit.) 

5 

289 

147  673 

116 

147  674 

Manufaauring  Laba. ,  Inc. , 

147  675 

Cambridge,  Mass. 

497 

290 

147  672 

625 

301 

147  680 

Marine  Corpa  Development 

318 

147  669 

Center,  Quantico,  Va. 

301 

147  670 

Marine  Lab. ,  U    of  Miami. 

320 

148  078 

Coral  Gablea.  FU. 

2S8 

322 

147  667 

407 

323 

147  668 

324 

147  671 

Maritime  Administration, 

328 

161  811 

Waahington,  D.  C. 

209 

161  812 

Marquardt  Aircraft  Co. , 

329 

147  681 

Van  Nuys,  CaUf. 

598 

335 

147  679 

Marsh,  Richard  W. 

185 

338 

147  682 

Martin  Co. ,  BalUmore,  Md. 

139 

340 

147  665 

717 

343 

147  678 

765 

444 

147  640 

MaryUnd  U  ,  College  Park 

120 

470 

148  399 

471 

148  399-2 
148  399-4 

572 

I48  0ISR 

206 

592 

161  907 

249 

607 

149  892 

331 

610 

148  941 

337 

616 

148  399-1 
148  399-3 

347 

619 

149  508 

380 

646 

149  327 

674 

149  594 

458 

699 

147  815 

739 

148  942 

749 

149  969 

483 

765 

150  050 

484 

498 


re  Number 


161768 

145  906 

161  544 

146  168 
138  285 
148  575 
148  730 

148  731 

149  477 
148  867 

146  640 

147  254 


146  629 
161  719 

145  794 

148  151 

137  421 

146  354 

146  512 

146  536 

149  167 
148  324 
148  325 

150  188 
150  189 

161  894 

147  253 
147  095 


145  746 

145  748 

147  716 

146  185 

148  151 
148  152 
150  339 

161  659 

148  104 

149  013 

147  766 

146  833 
146  132 

146  133 

148  794 
161  920 

148  253 

147  718 
146  702 

146  704 

161  768 

149  888 
161  693 

147  155 
171  015 

150  550 
147  071 
147  072 
147  073 
147  074 
147  369 

146  274 
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Materials  Lab. ,  Wright  Air 
Development  Dlv.  ,   Wright - 
Patterson  AFB,  Ohio 


93 


Pap;e 

re  Number 

641 

149  538 

674 

149  952 

675 

149  887 

149  953 

680 

148  272 

700 

149  883 

745 

150  272 

752 

150  3% 

764 

149  331 

150  106 

150  110 

778 

149  653 

789 

149  539 

790 

148  890 

149  835 

24 

146  475 

87 

145  727 

129 

146  034 

137 

147  387 

185 

147  164 

147  165 

194 

147  041 

203 

146  a32 

214 

146  031 

263 

147  691 
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Pennsylvania,  nilladelphia 


437 

785 

177 

482 

498 

9 

66 

85 

124 

185 


186 
189 

194 
340 
397 
446 
906 
608 


651 

736 
749 


606 

778 

271 
524 

73 
471 

752 

258 

745 

575 


Motorola,  Inc. ,  Chicago,  111. 


148  367 

149  855 

146  841 
148  433 
148  896 
146  353 
145  761 

145  858 
137  960 

146  440 

147  087 
147  168 
147  122 
161  740 
161  748 
161  755 
147  659 

147  917 
161  886 
161  843 

148  911 

148  912 

149  076 
146  409 
146  410 
171  023 
161  957 


146  965 

ISO  238 

147  696 

148  796 

146  258 

147  450 

149  858 

146  122 

150  194 

149  397 


42 

145  808 

126 

147  059 

147  060 

127 

147  061 

388 

148  160 

148  161 

428 

146  366 

146  367 

575 

149  393 

610 

149  394 

149  395 

611 

149  392 

149  396 

156 

147  415 

146  416 

147  422 

157 

147  417 

147  418 

Source  fttge 

Motorola,  Inc. ,  Chicago, 
lU    (con.)  157 


PB  Nianber 

Source 
Motorola,  Inc. 

,  Phoenix, 

^r 

PB  Number 

Source 
MotoroU,  Inc. .  Scottsdale, 

Pa^e 

FSNianber 

147  419 

Ariz. 

649 

148  334 

Ariz. 

413 

161  853 

147  420 

149  371 

Mound  Lab. ,  Miami sburg. 

147  421 

Motorola,  Inc. 

,  Riverside, 

Ohio 

158 

147  127 

CaUf. 

292 

146  981 

MSA  Research  Corp. , 
Gallery,  Pa. 

43 

161  690 

Sourc* 

Narrmganaect  Marine  Lab. ,  ' 

V    at  Rhode  Island. 

Kingston 
National  Aviation  PaciUclea 

Experlinental  Center. 

Atlantic  City,  N.  J. 


National  Bureau  at  Standarda, 
Boulder.  Colo 


Pye     n 


National  Bureau  cf  Standarda, 
Washington,   D.  C. 
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117 

147  033 

Corona.  Calif. 

158 

147  285 

225 

147  512 
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ing  Corp. ,  Pittsburgh,  Pa. 
Oak  Ridge  NaUonal  1  ah. , 

485 

146  382 

589 
603 
612 
631 

161  515 
147  834 

New  York  U. .  N.  Y. 

343 
499 

147  931 
161  842 

Tenn 
Office  of  Defense  Research 

258 

147  779 

161  695 
161  474 
145  244 

506 
528 

147  913 

148  755 
148  798 

and  Engineering, 
Washli^on,  D.  C. 

170 
597 

161535 
161  866 

6S1 
652 

681 

161  285 
161  286 
146  393 

New  Yor*  U.  CnJl.  o* 

677 
785 

150  179 
150  588 

Office  of  Naval  Operations, 

706 

730 

149  072 

150  286 

719 

146  394 

Engineering.  N.  Y 

28 

146  192 

Waahington,  D.  C 

695 

161  995-1 

720 

146  610 
150  587 
161  714 
161  977 

137 
159 

137  835 
146  173 

Office  of  Naval  Research, 

161  995-2 

200 
407 

161  736 
146  694 

Washiiigton,  D.  C. 

6 
lit 

161  438 

142  894 

740 

161  449 

429 

146  715 

699 

150  586 

742 
759 
770 

147  965 

147  301 

Office  of  Ordnance  Research. 

161  697 
148  664 

462 

147  337 
146  714 

Durham,  N.  C 

325 
439 

146  040 
148  218 

148  665 

477 

147  256 

Omce  of  Saline  Water, 

799 

161  287 

484 

148  428 
146  968 

Washington,   D.   C 
Office  of  Scientific  Research 

706 

148  924 

95 

145  889 

577 
630 

148  943 
161  899 

and  Development 
Office  of  Scientific  Research 

799 

161976 

257 
589 

147  635 
146  680 

720 

148  249 
.148  945 

and  Development.   DIv.  6 

7 
SI 

139  778 
139  774 

721 

148  944 

52 

139  776 

195 

147  782 

763 

161  964 

74 

139  775 

147  833 

Nobel  Inst    for  Physics 

64 

111  202rep 
111  207 r«p 
111  208  rep 
111  209  rep 
161  682 

218 

147  780-3 

(Sweden) 

487 

146  643 

219 

147  267 

Nonmeullic  Materials  Lab. . 

147  780-1 

Wright  Air  Development 

147  780-2 

DIv  ,  Wright -Patterson 

222 

147  781 

AFB,  Ohio 

740 

161  965 

292 

146  264 

302 

147  907 

North  American  Aviaaon, 

Dly.  7 

49 

139  788 

439 

148  530 

Inc.  ,   Dtjwney,  Calif 

58 

146  559 

51 

1 39  787 

617 

149  342 

476 

161  892 

139  789 

North  American  Aviation. 

DIv.   13 

199 

139  790 

Inc  .  Los  Angeles.  Calif. 

124 

161  712 

DIv.   14 

43 

139  786 

82 

145  832 

793 

152  013 

139  791 

146 

147  146 

North  Carolina  State  CoU. . 

DIv.   16 

99 

1 39  773 

304 

148  038 

Raleigh 

51 

145  711 

139  783 

741 

146  975 

450 
730 

161  898 
150  400 

DIv.   18 
Office  of  Technical  Services, 

76 

139  772 

443 

146  552 

771 

150  401 

Dept.  of  Commerce, 

146  556 

North  Carolina  U. . 

Waahif«ton.   D    C. 

129 

OTSSB  404 

146  557 

Chapel  Hill 

66 

145  994 

159 

UI'SSB-406 

186 

146  091 

172 

UI-SSB  403 

525 

150  185 

216 

146  846 

174 

U'I'SSB-410 

316 

148  024 

^ 

175 

OTSSB-402 

31 

145  777 

538 

149  582 

177 

ai'SSB-406 

142 

147  123 

688 

148  861 

180 

O'I'SSB-400 

458 

148  655 

691 

150  121 

J 

181 

ai'ssB-40e 

589 

149  160 

746 

150  395 

186 

OTSSB-407 

611 

147  814 

150  410 

XW 

OTSSB-401 

624 

150  144 

North  Dakou  U. , 

331 

ai"SSB-413 

730 

150  276 

Grand  Forks 

264 

138  076 

371 

OTSS8  418 

735 

149  968 

384 

146  619 

417 

OTSSB-419 

746 

150  275 

Northwestern  Technological 

443 

UlbSB  412 

Inst  .   Evanston.   111. 

29 

161  540 

446 

ai'SSB-417 

307 

161  777 

66 

145  976 

476 

ai'SS8-409 

446 

148  359 

303 

146  118 

478 

OTSSB-414 

447 

148  358 

97 


Source 

Office  at  TectudcaJ  Services. 
Oepc    of  Conunerce, 
W«»hington,  a  C  (con) 


Otiio  State  U. ,  Columbua 
Ohio  State  U    Reaearch 
Poundauoo,   Columbua 


ft^       Pt 


Number 


OUahoma  State  U  .   Reaearch 
Poundadon.   SuUwaier 


Olln  Mathieson  Cheinicai 
Corp  .  BaJcinwre.   N4d. 

Oiin  MactUeaon  Cheimcal 
Corp  .   New  Haven,   Conn. 

Olin  Macheison  Chemical 
Corp.  .  Niagara  Palls.  N.  Y 

Operatiooa  Reaearch,   Inc.  , 
Sliver  Spring.    V4d 

Ordnance  Fuels  and  Lubncanta 
Research  Lab.  .   Southweat  Re- 
search Inat  .  San  Antonio, 
Tex 

Ordnance  Research  Lab.  . 
Pennaylvania  State  U.  . 
University  Park 

Ordnance  Tank -Automotive 
Command,   Center  Line, 
Mich. 

Oregon  State  Coll  .  CorvalUa 

Oregon  U  .   Eugene 

Owens-Coming  Piberglas 
Corp.  .   hiewark.   Ohio 

Oxford  U.  (Gt.  Brit.) 


478 
623 
774 
429 

7 

79 

90 

97 

186 

236 

372 

397 

409 

410 

429 

450 
494 

49* 
528 
531 
553 

577 

637 
642 
647 
687 
688 
701 
774 
785 
798 

439 
524 

589 

675 

450 
159 
392 
137 


178 


721 


Pacific  Missile  Range. 
Poiot  Mugu,  Calif. 


139 
494 

778 

446 
134 
212 
452 
791 

170 

414 


Pacific  Science  Board, 
National  Research  Council, 
Washington.    D.   C 


415 


430 
439 

558 
589 
706 


535 


(ITSS8-415 

<rrs«-420 

<rrSS8-427 
149  186 

137  945 
139  347 
161  668 
146  218 
117  358 
IM  045 

116  611 

117  066 

118  549 
1  18  548 
116  606 
1  17  771 
1^1  878 
1«6  600 
1«9  258 
1«9  257 
U9  293 

146  994 
148  546 

148  547 

149  166 
149  261 

147  807 
149  260 
149  259 


146  319 
U»098 
14  »  099 
14^466 
153  381 

14  b  633 

131084 

141483 

13^560 


131267 


1541298 


144775 
14$  189 
lSd394 

14^  620 
14:  106 
144  441 
14:  935 
14:  620 

14^  383 


14^ 
14« 


384 

627 


1481632 

14«633 

143  636 

143  637 

148|639 

149  640 

148625 

148^630 

1481638 

1481624 

148  626 

148|631 

148<629 

148  623 


148 
I4« 
148 


14*666 


628 
634 
635 


Source 

Pacific  Semlconductora.  Inc. , 

Culver  aty.  Calif. 
Padova  U.   duly) 
Paint  Lab.  .   Mare  Uland 

Naval  Shipyard, 

Vallejo.  Calif. 
Palmer  Physical  Lab.  . 

Princeton  U  ,   N.   J. 

Palomar  Obaervatory. 

San  Olego.   Calif. 
Pan  American  World  Airways. 

Inc  .  Patrick  APB.  Pla. 
Pan -Electronics  Corp. , 

Griffin,  Ga. 

Parke.   Dkvia  and  Co. , 

Detroit.  Mich. 
Patent  Office, 

Waahington.   O.  C. 


Page       PB  Number 


159 
637 


626 

79 
763 

675 

726 


Pennaalt  Chemicala  Corp 
Wyndmoor,  Pa. 


Pennaylvania  Sute  U. , 
Univeraity  Park 


Pennsylvania  State  U.   Coll 

of  Mineral  Industries, 

University  Park  397 

Pennaylvania  State  U    Mineral 

Imkistries  Experiment  Station, 

University  Park  695 

Pennsylvania  U. , 

Philadelphia  gQ 

3S7 
3»1 

417 
807 


Pennsylvania  U    School  of 
Medicine.   Philadelphia 

Penta  Labs.  .  Inc.  ,   Santa 
Barbara,  Calif. 

Personnel  Lab  ,   Wright  Air 
Development  DIv.  , 
Lackland  APB,  Tex. 


Personnel  Research  and 
Development  Corp.  , 
Cleveland,  Ohio 

Philco  Corp.  . 
Lansdale,   Pa. 

Philco  Corp.  , 
Philadelphia.  Pa. 


««3 
«fl 

m 

127 


8 

528 
677 

vn 


67S 


98 


146  791 
149  450 


148  857 

145  909 
147  610 

147  618 

150  092 


44 

145  882 

159 

137  414 

14 

145  828 

98 

146  066 

146  067 

146  068 

146  069 

146  070 

146  071 

146  072 

146  073 

262 

148  133 

391 

148  132 

148  134 

148  136 

392 

148  135 

397 

148  569 

543 

148  865 

688 

148  863 

115 

146  793 

118 

146  .VB 

146  507 

267 

146  280 

343 

147  855 

452 

147  935 

sso 

148  336 

677 

150  178 

706 

150  128 

150  129 

707 

149  986 

150  130 

721 

171  021 

757 

161  952 

146  595 

149  978 

146  290 

147  721 

147  601 
161  883 

148  591 
147  449 

149  006 
161  903 
147  889 
149  478 

147  061 

146  014 


146  141 
146  142 

149  292 

150  076 
148  244 
148  245 
148  246 
150  590 


149  625 


430 

148  341 

721 

149  000 

44 

145  877 

69 

145  758 

150 

146  489 

343 

148  032 

577 

148  553 

721 

149  832 

SOMTC* 

Phillips  Petroleum  Co. 
Banlesville.  Okla. 


Physical  Reaearch  Lab.  , 
Space  Tech   .  Labs. . 
Inc. .  Los  Angeles,  Calif. 


Picatlnny  Reaearch  Center, 
Picatinny  Araenal, 
Dover.  N    J. 


Plckard  and  Buma, 
Needham,   Maaa. 


Inc. 


Pitman -Dunn  Labs.  ,  Group. 
Prankford  Araenal. 
Philadelphia,  Pa. 


Pitcabur|h  U. ,  Pa. 


Plasma  Propulsion  Lab.  , 
Republic  Aviation  Corp. 
Parmii^dale.  N    Y. 


Polaroid  Corp.  .  Cambridse, 

Mass. 
Polytechnic  Insl.  at 

Brooklyn,   N    Y. 


Pfg      PB  Number 


Phyalcal  Science  Lab.  , 
New  Mexico  Sute  U. , 
Univeraity  Park 

Physical  Science  Lab. , 
Ordnance  Tank-Automotive 
Command.  Center  Line, 
Mich. 

Physlca  Reaearch  Lab. ,  U. 
of  llllDOis.  Champaign 

Picatinny  Arsenal,   Dover, 
N.  J. 


62 
600 
691 


219 


230 
222 

SOI 


M7 
771 
7»1 

796 


293 


763 

80 

51 
440 


990 
596 

730 


722 


51 

78 

330 

476 

730 

760 

79 

81 

331 


56 
93 


88 

70 

91 
134 
142 
160 
190 

195 

323 
344 

347 
349 
415 
440 
463 
472 


507 
606 
613 
617 
647 
692 
740 
749 

752 
753 


146  632 
146  545 
149  002 


146  851 
146  839 
146  873 

146  925 

147  007 

146  819 

147  000 

148  923 

149  896 

149  218 

150  042 
150  278 
149  762 


147  898 
147  899 


149  809 

145  897 

145  974 

146  877 

147  892 


148  304 
161  785 
148  991 
148  992 

145  957 
148  952 


146  003 

146  850 

147  905 
147  238 
149  055 
149  972 
138  611 
145  929 
138  206 


145  841 
145  842 

145  843 

146  273 

145  726 
145  773 

145  811 

147  076 

146  974 
161  694 

147  064 
147  065 

146  768 

147  044 

148  088 
138  209 
138  210 

146  769 

147  783 
146  741 
146  581 

146  639 

148  176 
148  557 

148  891 

149  283 
161  882 

148  581 

149  899 

148  315 
161  919 

149  747 
148  998 

148  999 

149  164 
149  662 
149  749 

147  804 


Souros 

Polytechnic  Reaearch  and 
Development  Co. ,  Inc., 
Brooklyn,  NY. 

Porter,  H.  K.,  Co..  inc. , 
Prospect  Pirk,  ft. 

Poulter  Laba. ,  Stanford  Re- 
aearch Inat.  .  Menlo  Park, 
CaUf. 

Princeton  U..  N.  J. 


Psycho- Acoustic  Lab. . 

Harvard  U  .  Cambridge, 

Mass. 
Psychologilcal  Corp. , 

New  York 


^V 

FB  Nimber 

Soiroe 

Psychological  Lab. ,  Jnhns 

page 

ro  NiBnber 

Hopkins  U. ,  Baltimore,  Md. 

44 

137  809 

88 

146  608 

Psychological  Laba. ,  Camegl 
Inst,  of  Tech.,  Pinshinrgh, 

e 

403 

148  642 

Pa. 

380 

146  522 
146  686 

Psychological  lAbs..  Hsrvard 

174 

147  312 

U.,  Cambridge.  Mass. 

380 

148  784 

344 

147  515 

Psychological  Research 

66 

145  771 

Associates,  Arlington,  Va. 

121 

161734 

73 

146  007 

Psychophysical  Research  Unit 

135 

146  901 

Mount  Holyoke  Coll. ,  South 

143 

146  759 

Hadley,  Mass. 

680 

149  541 

179 

146  902 

PubUc  Health  Service. 

195 

146  U08 

Washington,  D.  C. 

16 

161  371-1 

254 

147  694 

122 

161  371-2 

267 

147  660 

3U 

161  371-3 

306 

147  704 

161  371-4 

323 

148  037 

161  371-5 

397 

146  408 

687 

161  371-6 

415 

146  607 

Purdue  Research  Foiaidatlao, 

148  776 

Lafayette,  Ind. 

31 

146  852 

473 

148  347 

96 

138  325 

475 

147  918 

n 

145  883 

558 

149  527 

145  884 

611 

147  611 

146  486 

618 

146  542 

146  497 

147  265 

4M 

146  362 

150  294 

146  377 

620 

146  539 

499 

146  998 

146  572 

698 

149  501 

647 

146  538 

642 

149  110 

692 

149  493 

Purdue  U.,  lAfayene,  Ind. 

67 

145  933 

705 

150  186 

146  006 

746 

150  048 

lt6 

146  009 

753 

149  753 
149  754 

316 

146  384 
146  385 

149  755 

441 

148  234 

757 

149  495 

908 

137  679 

149  869 

S«3 

149  225 

772 

149  494 

997 

161  918 
149  322 

489 

146  685 

376 

148  611 
148  612 

99 


Source 

Purdue  U.  Agricultural  Ex- 
periment Station, 
Lafayette,  Ind. 

Purdue  U.    Div.  of  Engineer- 
ing Sciences,  Laf a yeae,  Ind. 


Quantian,  Inc. , 

Wallin^ord,  Conn 
Quartermaster  Research  and 

Engineering  Center. 

Natick,  Mass. 


P»ge       PB  Number 


71 

95 

190 

397 


Queen  Mary  Coll. ,  U. 
London  (Gt.  Brit.) 


135 


147  223 

139  313 

145  900 

146  476 

161  840 


18 

145  895 

24 

145  815 

52 

146  064 

62 

161  684 

80 

145  707 

124 

146  904 

146  906 

209 

138  275 

334 

146  126 

406 

146  466 

147  237 

451 

148  652 

533 

150  004 

534 

147  796 

150  000 

150  001 

535 

150  003 

550 

149  763 

695 

150  184 

741 

150  265 

171  Oil 

771 

150  119 

146  832 


Source 

Rotation,  Inc. . 
Melbourne,   Fl». 

Rachation  Effects  Infarmatlcm 
Center.  Banelle  Memorial 
IBM. ,  Columbua,  Ohio 


Page       f%  Number 


Radiation  Lab. .  Johns  Hoptdna 

U  .  Baltimore.  Md. 
Radtatioo  Research  Corp. , 

New  York 

Radio  Corp.  ci  America, 
Harrison.  N.  J. 


151 


207 
311 

333 
334 


86 

577 
S78 

160 


161 

578 

Radio  Corp. 
Lancaster 

ot  America. 
Pa. 

44 

Radio  Corp. 
Princeton. 

of  America, 

N.  J. 

293 

88 

89 

115 
160 

Radio  Corp.  ot  America, 
Somerville,  N.  J. 


Kadiobiolo^cal  Lab. ,  U.  of 
Texas,  Auacln 


Ramo-WooWrldge  Dtv. 
Canoga  Park,  Calif. 


Randolph -Macon  Woman's 

Coll   ,  Lynchburg.   Va 
Raytheon  Co.  .  Newton,  Mass. 


Raytheon  Co. ,  Waltham,  Maaa. 


Razdow  Labe.  ,  lac. 
Newark,  N.  J. 


RCA  Defense  Electronic 
Produas.  Camden,  N.  J. 


RCA  Laba. ,  Princeton,  N.  J. 

RCA  Vlaor  Co. ,  Ltd. 

(Canada) 
RCA  Victor  Div. ,  Radio  Corp. 

0*  America.  Camden.  N.  J. 
Reaction  Motors  Div. ,  Thiokol 

Chemical  Corp. ,  Denville, 

N.  J. 


722 


723 


137 
388 
537 
538 
687 

225 
293 
341 
430 

23 
430 
431 
723 
161 
216 
431 

499 
510 
523 
578 

785 

638 
639 


161 
293 
578 
579 
91 
578 

650 

161 


Reed  Research,  tac. , 

Washington,   D.  C. 
Remington  Arms  Co. ,  Imc.  , 

Bridgeport,  Conn. 
Remington  Raad  Univac  Dlr. 

Sperry  Rand  Corp. , 

nuladelphia,   Pa. 


267 
305 
593 

443 

730 


579 
747 


147  582 


147  104 
147  102 
147  102-S-l 
147  101 
139  042-S-l 
147  101-S-l 
147  103 

146  698 

149  104 
[49  113 

145  961 
145  962 
45  963 
37  798 
49  607 
49  606 

45  805 

1 47  991 

146  612 
146  613- 

146  616 
I  61  701 

147  296 

150  579 
150  580 
130  581 
ISO  582 
130  583 
130  584 

l|l7  457 
1  18  497 
1  19  244 
ikf  352 
148  061 

1'6  772 
1^  109 
147  544 
1^6  110 


Source 

Rensselaer  Polytechnic  Inat. 
Trojr,  N.  Y. 


1 46  482 

146  329 

147  538 
I'O  190 
U7  427 
1^7  066 

123 
14b  550 
14S  354 
14^813 
15)301 
14 >  574 
14>905 


172 

147(545 
14?  519 
1491903 

146(674 

149  831 


14S 
ISO 


222 
211 


Republic  A>riation  Corp. 
Farmingdale,  N.  Y. 


Republic  Steel  Corp. . 

Canton,  Onio 
Research  Center  for  Group 

Dynamics,  U.  o<  Michigan, 

Ann  Arbor 


Research  Center  for  Human 

ReUtions.  New  York  U. , 

N.  Y 
Research  Center  for  Mental 

Health,  New  York  U   .  N    Y 
Research  Chemicals, 

Burbank,  Calif. 
Research  Inc.  Hopkins, 

Minn. 
Research  Inst.  ,  Temple  U. 

Philadelphia,  P«. 
Research  Lab.  al  Electronics. 

Mass    Inst.  o<  Tech. , 

Cambridge 


^K' 

PB  Number 

Source 
Rock  IsUnd  Araena] 

21 

146  521 

III.  (con.) 

71 

145  863 
145  999 

143 

147  161 

196 

147  012 

267 

147  712 

324 

147  754 

398 

148  566 

701 

149  863 

723 

149  436 

746 

149  857 

150  262 

222 

147  392 

348 

146  108 

705 

149  934 
149  935 

P»ge       PB  Number 


76 


9 
254 

381 


121 


531 


786 


143 


740 


45 


Research  Labe. ,  for  the 
Engineering  Sciences.  U. 
Virginia,  Charlottesville 


Resin  Research  Laba. 

Newark,  N.  J. 
RIAS,  BalUmare,  Md. 


Inc., 


67 
86 

89 
161 
340 
344 


473 
618 

452 
67 


IM 


«* 


Rice  Inat. ,  Houaton,  Tex. 

Rlchardaon.  Bellows,  Henry 
and  Co. .  Inc  .  New  York 

Richmond  Research  Lab. , 
Staufter  Chemical  Co. ,  Calif. 

Rixon  Electroolca,  Inc. , 

Silver  Sprii^,  Md. 
Rochester  U.,  N.  Y. 


Rock 
lU. 


laland  Araenal  Lab. . 


609 

316 
609 

529 

264 

391 

293 
91 

531 

532 

779 

51 
62 
64 


100 


146  285 

146  231 
148  148 
146  310 
146  311 
146  641 

146  049 
161  922 

161  985 
161  722 
149  443 


145  779 

145  780 

146  001 
145  781 
145  782 

145  783 

146  177 

146  816 

147  455 
147  970 


148  389 
148  390 

148  388 

145  770 

146  149 
146  150 
146  151 

146  431 

147  315 
147  316 
147  317 
147  318 

147  319 

148  014 

147  0^7 
146  363 
146  365 
146  721 
146  722 

148  659 
148  658 

146  383 
148  975 

148  797 

138  264 
148  594 

147  637 
145  733 

148  090 
148  899 
148  900 
148  901 
150  201 

145  894 

146  485 
161  678 
161  689 


Rocket  dyne, 
Catif. 


Canoga  Park, 


Rodman  Lab.  ,  Watertown 
Araenal,  Maaa. 


Rome  Air  Development  Center, 
Grlffiss  APB,  N.  Y. 


Rome  U.  (luly) 


Rooaevelt  U. .  Chicago,  III 
Roaemount  Aeronautical  Laba 

U.  of  Minnesota, 

Minneapolis 


128 
170 
204 
261 
302 

311 
440 

450 
453 


482 
590 
600 

626 
731 

763 

56 

740 
757 

445 

477 

ia4 

737 

760 

45 

IM 

1*2 
ITS 
312 
290 
2N 
2M 


SOS 
3» 

431 
579 

590 
692 

724 
746 
772 
773 
441 
473 
543 
618 
786 
392 


73 


Royal  CoU.  o*  Science  and 

Tech. ,  CUagow (Scotland) 
Royal  Inst    oT  Tech   (Sweden) 
Rubber  Lab.  ,  Mare  Island 

Naval  Shipyard,  Vallejo, 

CaUf. 
Rutgers  State  U. , 

New  Brunawlck,  N.  J. 


74 
473 


S93 

753 
603 


313 


147  432 
146  906 

146  838 

147  430 
147  431 
147  730 
147  731 
147  221 
147  338 
161  861 
147  230 
147  339 

147  341 

148  366 

148  365 

149  770 
149  053 

149  054 

146  993 

147  340 
147  342 

139  229 

150  143 
161  952 

147  231 
147  232 
147  233 
161  928 
149  571 
149  560 

145  851 

146  430 

146  842 

147  166 

146  111 

147  524 

146  922 

147  514 

146  271 

147  663 
147  753 
147  760 

147  770 

148  022 
161  780 
147  850 

147  641 

149  326 
161  894 
147  806 
161  972 

150  268 
150  241 
149  973 
149  972 
146  707 
146  708 
149  426 
149  586 
149  448 

148  532 


145  739 
145  740 
145  760 
145  775 

145  788 

146  379 

146  380 
161  885 

147  574 

150  038 
149  451 


146  283 


21 

145  840 

67 

145  741 

83 

138  896 

91 

145  839 

121 

137  996 

187 

146  445 

146  908 

261 

147  465 

381 

148  596 

398 

146  334 

Source 

Rutgers  State  U. , 
New  Brunswick,  N.  J.  (con.) 

RKgers  State  U.  Coll.  ot 

Engineering,  New  Brunswick, 

N    J 
St.  Anthony  Falls  Hydraulic 

Lab. ,  U.  at  Minnesou, 

Minneapolis 


St.  Louis  U.,  Mo. 

Sarah  Mellon  Scaife  Radiation 
Lab.,  U.  of  Plttaburgh.  Pa 


School  at  Aviation  Medidoe, 
Brooks  APB,  Tex. 


Page      PBNtanber 


Schwlnger. 
Mass. 


Julian,  Cambridge. 


609 
643 


501 


Scripps  Institution  of  Oceanog- 
raphy, U.  at  California, 
U  JolU 


Scuola  di  Perfezionamento  in 

Pislca  Teorica  e  Nucleare, 

Naples  (Italy) 
Servo  Corp.  of  America, 

New  Hyde  Park,  NY. 
Shallcroas  Mfg.  Co. , 

Selma.  N.  C. 
Sheffield  U.  (G».  Brit.) 
Shell  Development  Co. , 

Emeryville,  Calif. 
Sibley  School  of  Mechanical 

Engineering,  Cornell  U., 

Ithaca,  N.  Y. 

Sierracin  Corp  ,  Burbank, 

CaUf. 
Sikorsky  Aircraft  Div. ,  United 

Aircraft  Corp. ,  Stratford, 

Conn. 
Sindel  S.p.A.,  Rame(Iuly) 
SKP  Industries,  Inc., 

Philadelphia,  Pa 
SUatron  Electronics  and 

Television  Corp. ,  New  York 
Sloan-Kenering  Inat.  for  Cancer 

Research,  New  York 
Smithsonian  Astrophysical 

Observatory,  Cambridge, 

Mass. 

Smyth  Research  Associates, 
San  Diego,  Calif. 

Solar  Aircraft  Co. ,  San 

Diego,  Calif 
Solid  Propellant  Information 

Agency,  Johns  Hopklna  U. , 

Silver  Spring,  Md. 
Sonotone  Corp. ,  Elmsford, 

N.  Y. 


131 


67 
748 

630 


417 


731 


South  CaroUna  U 


Southampton  U.  (Gt 


149  910 
149  154 


148  442 


474 

148  166 

475 

148  167 

757 

148  010 

344 

147  866 

529 

148  886 

81 

145  791 

206 

146  035 

392 

146  527 

766 

149  936 

11 

146  187 

11 

146  189 

13 

146  145 

16 

146  147 

126 

146  146 

146  148 

137 

147  457 

259 

147  777 

260 

147  458 

376 

146  181 

385 

148  084 

148  498 

389 

148  062 

683 

150  203 

686 

150  283 

687 

150  220 

348 

147  983 

431 

147  934 

26 

145  706 

407 

148  181 

4% 

148  853 

551 

149  499 

634 

148  186 

639 

148  375 

791 

150  373 

45 

145  851 

431 

146  339 

499 

148  520 

147  365 


145  776 
148  791 

146  662 


279 
503 

146  180 

146  644 

31 

161  672 

45 

146  155 

389 

146  593 

165 

373 

147  590 

148  019 

432 
579 

147  149 
149  2S6 

148  446 


150  779 


46 

145  802 

579 

149  026 

Columbia 

46 

145  789 

398 

147  346 

724 

148  026 

.  Brit.) 

196 

146  915 

539 

149  424 

Source 

Southern  Research  Inat. 
Birmingham,  Ala. 
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128 
416 
417 
735 


Southwest  Research  Inat. , 
San  Antonio,  Tex. 

Space  Sciencea  Lab  ,  General 
Electric  Co. ,  Philadelphia, 
Pa. 


^^73 


389 

474 


196 
222 
333 
340 
348 
390 
399 
447 
543 
2 
31 
742 
793 


Space  Tech.  Labe. .  Inc. , 

Loe  Angeles,  Calif.  771 

Spectroscopy  Lab. ,  Mass. 

Inst,  of  Tech.,  Cambridge  214 
Speech  Research  Lab. ,  U.  of 

Michigan,  Ann  Arbor  351 

Sperling  Laba.,  Arlington,  Va.387 
Sperry  Gyroscope  Co. , 

Garden  City.  NY.  162 

Sperry  Gyroscope  Co. , 

Great  Neck,  N.  Y.  295 

SOS 

579 

580 
695 

Sperry  Phoenix  Co. ,  Ariz.  143 


Sperry  Piedmont  Co. , 
Charlonesville,  Va. 
Springfield  Armory,  Maaa. 


Suckpole  Carbon  Co. , 

St.  Marys,  Pa. 
Sunford  Electronics  Laba. 

Stanford  U. ,  CaUf. 


144 


432 
170 
171 
181 
312 
441 
731 

162 

5 

69 
96 
162 
163 
173 
224 
225 
295 


318 
344 
345 

432 
500 
SU 

574 
580 


581 


609 
643 
650 
724 


776 


M)I 


138  234 
161  893 
161  862 
149  353 
149  848 

147  024 
147  160 


147  298 
161  735 
147  522 
147  523 

147  636 

148  206 
148  207 
148  763 
148  764 

148  878 

149  846 

150  288 
148  654 
150  043 

148  690 

161  738 

147  690 

148  587 

137  555 

147  971 

147  972 

148  316 

149  027 

149  023 
147  958 
147  407 
147  406 
147  409 
147  410 
147  411 
147  412 

146  104 

146  837 

147  281 
146  992 

146  944 

147  914 

150  017 

161  760 

145  751 

145  801 

138  142 

146  426 

147  099 
137  915 
147  284 
147  360 
146  276 

146  277 

147  014 
147  749 
147  692 

146  272 

147  932 
147  933 
147  245 
148(97 

146  359 

147  336 

148  333 
147  615 

149  406 
149  407 
149  408 

147  345 
149  402 
149  403 

148  188 

149  411 
149  307 
147  912 
149  406 
149  491 
147  751 


Source 

Stanford  Electronics  Laba. , 
Stanford  U. ,  Calif,  (con. ) 


Sunford  Research  Inat. , 
Menlo  Park,  CaUf. 


Page       PB  Number 


Stanford  U. ,  CaUf. 


Statlatlcal  Lab. ,  Caae  Ins 
Cleveland,  Ohio 


Sutlstical  Techniques  Re- 
search Group,  Princeton 
N.  J. 


Sterling  Chemistry  Lab. 

U..  New  Haven,  Conn. 
Stevens  Inst,  of  Tech. , 

Hoboken,  N.  J. 


Yale 


786 
796 

797 

6 
21 
46 


47 
58 
96 

135 

162 

163 

171 
178 
196 
210 
250 
267 
277 
320 
399 
410 


432 
433 
445 
545 
581 


638 
696 

725 

731 
764 

774 
33 

80 
97 
190 
345 
381 
416 
462 
463 


464 


495 
507 


558 
619 

643 
647 
753 
754 
786 
793 

187 
459 
609 


187 
609 
747 
798 

393 

75 

82 

93 

504 


149  492 

149  404 

150  239 
149  752 

161  660 
161  546 
145  937 

145  942 

146  013 
145  975 
145  814 
145  864 

145  865 

146  951 

147  022 

146  797 

147  357 

146  012 

147  049 

146  758 
161  720 

147  050 

145  970 
161  832 
147  489 

146  325 

147  684 

148  588 
147  025 
147  131 

147  150 
146  374 

148  204 

148  425 

149  791 

148  758 

149  380 
149  543 

149  159 

150  173 
149  983 
171  027 
149  897 
149  727 
149  057 
137  986 
137  987 
137  536 

145  945 

146  515 

147  741 
149  286 

148  750 
148  754 
148  504 
148  505 
148  752 
148  753 
148  183 
148  749 
148  751 
148  412 
148  503 
148  506 
148  507 
148  921 

148  506 

149  506 

148  552 
147  799 

150  340 
150  052 
150  377 
147  896 

146  872 

147  747 

149  078 


147  147 

148  434 
150  404 
150  403 

147  228 

145  714 
145  881 
145  996 

147  979 


Source 

*ew«n- Warner  Electronic* 

Corp  ,  Uiicafo,  111 
Srockholm  L'    (Svedea) 

Sjrhr«m«  Electronic  S^Kema. 
Waltham.  Maaa. 


Sylvania  Research  LalM. , 

Bayaide.   N    Y 
Syracuae  U  .  Ithaca.  N.  Y. 
SjrracuM  U.,  N.  Y. 


Sfracuac  U     Raaeardi  i 
M.  Y. 


Syatema  Development  Laba  . 

Hugtiea  Aircraft  Co. ,  Culver 

City,  Cahl 
Syatema  Reaeardi  Laba  .  Inc  , 

Dayton.  Ohio 
Syatema  Technology.  Inc. . 

laglewood.  Calif. 

TMKlwra  Coll  .  Columbia  U  . 

New  York 
Technical  Development  Center, 

Federal  Aviation  Agency. 

IndianapoUa,  Ind 

Technical  Development  Laba., 
Dept    o*  Health,  Education, 
and  Welfare,  Savannah.  Ga. 


P^ 


725 
389 


IM 
900 

Stl 

47 
1S7 
4S9 


7W 

as 
as 


432 
582 


590 

125 

31 
188 

376 


725 


1 


Number 


Technical  Uperaciona. 
BttrUnpon.  Maaa. 


Inc. 


Tachmcal  Reaaarch  Croup, 
Syoaa«t,  N.  Y. 


Technical  U. ,  Trondheim 

(Norway) 
Technical  U. ,  Vienna 

(Auatria) 


Technion  Reaearch  and  Develop 
ment  Foundation.  Ltd.  (larael) 


Technlache  Hochschule, 

Braunachweig  (Weat  Germany) 
Technlache  Hochschule, 

Darmstadt  (West  Germany) 
Technlache  Hochschule, 

Karlsruhe  (Weat  Germany) 
Tectailache  Hochschule, 

Munich  (Weat  Germany) 


Technlache  Hochschule, 

Vienna  (Austria) 
Tennessee  U. ,  KnosviUe 


591 
137 

laa 

444 
582 

52 
296 
643 
791 

131 

268 


269 


692 

187 
463 

757 

186 

47 

74 

74 
384 
399 
474 
504 
619 
725 

474 

87 

129 

340 


1M641 

146  312 
146  313 

146  909 

148  562 

149  813 

145  940 

146  926 
146  732 
146  734 
146  730 
146  731 
46  733 

48  414 

49  872 
49  8SS 

1  46  506 

146  785 

145  786 

147  148 

146  127 

146  950 

147  030 
147  868- 1 

147  868-2 

148  093 
K47  540 


150  287 
lil  707 

1  >1  538 

I  il  704 

1  16  181 


1'  7  941 
17  942 


U7  219 
U7  220 

Ul  751-1 
1(1  751-2 
UI854 

1O014 

14  5  793 
14S012 
14>789 
147  885 

l*\  183 

14)055 
141  309 
141310 
14JI311 
1«I312 
141306 
141  307 
141;  308 
141   433 

14^096 
141  711 


Sour en 

Texaa  A    and  M. 
Collefe  Sutloo 


Coil. 


14< 


15(  357 
14)  315 


284 


146  435 

145.855 
1461309 
161  880 
146737 
146  637 
1491578 
150247 

146  710 

146  799 

147  017 
1471862 


Texaa  A    and  M    Reaearch 
Poiaidadon.  College  Station 


Texaa  Agricultural  Experiment 
Station    College  Sution 


Texaa  Engineering  Experiment 
Station.  College  Suilon 

Texaa  Instruments,  Inc. , 
Dallas 

Texas  Nuclear  Corp  .  AuaQn 

Texaa  U. .  Auatin 

Textile  Research  Inat., 
Princeton,  N.  J 


Theoretical  Chemiatry  Lab 
U.  of  Wisconaio.  Madiaon 


Tiltman  Langley.  Ltd. 
(O.  Brit.) 

Titanium  Metala  Corp.  of 
America.  Toronto,  Ohio 


Traceriab.  Inc..  Waltham.. 

Maaa 
Training  Center  for  Expert - 

mental  Aerodynamica 

(Belglian) 
Tranalstor  ApplicaDona,  Inc. , 

BoatcD.  Maaa 
Tranaitron  Electronic  Corp  . 

Wakefield,  Maas. 
Trlonica  Corp. .  Madison, 

Wis 
Tropical  Deterioration  Ad- 

mlniatrative  Committee. 

Office  0*  Scientific  Reaearch 

•nd  Develofvnent 
Tufta  U  .  Medford.  Mass. 

Tufts  U     School  of  Medicine. 
Boaton.  Maas. 


p«r 

PS  Ntanber 

87 

145  837 

401 

146  534 

546 

149  009 

149  010 

699 

148  270 

146 

161  769 

275 

146  333 

532 

148R.S8 

696 

149  570 

nf 

150  181 

52 

146  66.3 

146  664 

146  667 

146  668 

53 

146  665 

146  666 

146  669 

146  670 

146  671 

54 

146  847 

146  848 

146  849 

474 

148  229 

581 

147  345 

332 

161  807 

488 

148  142 

535 

149  351 

19 

145  903 

179 

137  782 

146  509 

187 

147  085 

507 

148  435 

794 

150  411 

692 

150  359 

754 

150  354 

595 

150  079 

150  082 

687 


324 


558 

345 


313 


209 
125 

776 

11 


Tulane  U. .  New  Orleans,  La 

Tulane  U     School  al  Medicine, 

New  Orleans,  La 
Tung-Sol  Electric,  Inc., 

Bloomfield.  N    J. 


Ultrasonic  and  Electro- 
chemistry Research  Lab. , 
Weetern  Reserve  U. , 
Cleveland,  Ohio 

Ultrasonic  Corp. ,  Cambridge 
Maas 

Ultrasonic  Testing  and  Re- 
aearch Lab. 

Ultrasonics  Research  Lab. . 
Western  Reserve  U. , 
Cleveland.  Ohio 

Underwater  Exploalvea  Re- 
aearch Lab  ,  Woods  Hole 
Oceanographic  Institution. 
Mass. 

102 


125 
385 
386 
684 
126 
260 

257 

296 
339 
433 


135 

84 

144 

21 
302 


150  124 

147  503 

148  556 
147  769 
161  813 


139  781 
147  286 
147  877 

146  236 
146  238 

146  239 

147  291 
146  660 
146  627 
150  026 

146  825 

147  697 

146  121 

147  988 
147  990 
147  989 


147  809 
146  500 
161  753 

145  899 

148  667 


source 

Pare 

PB  Number 

Union  Thermoelectric  C«rp  . 

Forest  Park.  lU. 

47 

145  885 

United  Research.  Inc. . 

Cambridge,  Maaa. 

416 

161  852 

Univeraal  Molded  Products 

Corp..  Bristol.  Va. 

308 

147  593 

Univeralta  degli  Studi  dl 

Trieste  (luly) 

19 

145  948 

University  Ckiil. .  Cork 

(Eire) 

316 

146  100 

749 

150  350 

University  Coll.,  Dublin 

(Eire) 

259 

147  657 

University  Coll. ,  Galway 

(Eire) 

685 

149  434 

University  Hoepitala,  Iowa 

City 

535 

149  243 

Univeralty  of  Southern 

CaUfomia.  I,o«Angelea 

125 

147  287 

127 

147  385 

495 

148  432 

University  of  Southern 

CUUfcrnia.    Engineering 

Center,  Loa  Angeles 

144 

147  872 

171 

147  300 

196 

147  299 

220 

146  871 

474 

148  355 

495 

146  719 

619 

147  576 

754 

149  958 
149  959 

University  ol  .Southern 

CaUfornia     School  ot 

Mecttdne,  I  >na  Angeles 

13 

146  240 

684 

150  023 

Upper  Air  Lab.  .  U.  ol 

Colorado.  Boulder 

47 

137  836 

Upper  Air  Research  Laba. , 

U    of  Utah,  Sah  Lake  Qty 

139 

147  297 

UppaaU  U.  (Sweden) 

92 

145  859 
145  860 
145  866 

XM 

146  129 

260 

146  306 

399 

146  312 

m 

146  742 
146  743 
146  744 

IM 

149  428 

7M 

149  581 

787 

149  579 

USAF  Radiation  lab..  U    of 

Chicago,  III. 

16 

146  480 

UtahU.,  Salt  Uke  City 

51 

146  005 

634 

148  186 

680 

148  793 

787 

149  475 

Vanderbilt  U. .  NaahviUe, 

Tenn. 

255 

147  705 

147  706 
147  707 

378 

148  564 

Vanderbilt  U.    School  of 

Medicine,  Naahvllle.  Tenn 

54 

146  822 
146  824 

55 

146  821 
146  823 

304 

148  056 

Vartan  Aasociatea.  Pak)  Aho, 

C:aUf. 

47 

146  016 

164 

146  790 

582 

146  462 

Vehicle  Resesrch  Corp.  , 

Pasadena.  Calif 

416 

146  523 
146  592 

Vertol  Aircraft  Corp. , 

Morton,  Pa. 

144 

146  903 

Victoria  U    of  Manchester 

346 

147  645 

Victory  PUstlcs  Co. ,  Hudson, 

Mass 

181 

147  021 

Vienna  U    (Auatria) 

28 

145  947 

386 

146  956 

487 

146  712 

629 

146  713 

766 

150  353 

791 

150  358 

Villanows  U. ,  Ps 

273 

137  412 

Virginia  Agricultural  Experi- 

ment Slation,  Blacksburg 

302 

148  193 

316 

148  190 

460 

146  350 
146  406 

146  473 

Source 

Virginia  Agricultural  Experi- 
ment station,  Blacksburg  (con) 

Virginia  U. ,  Charloneaville 


P»ge      re  Number 


Virginia  U. ,  Medical  School, 
OiarlottesviUe 

Visibility  Lab.,  U.  of  Cali- 
fornia, San  Diego 


Viaion  Research  Laba. ,  U.  of 

Michigan,  Ann  Arbor 
Vitro  Laba. ,   West  Orange, 

N    J. 

Walter  Reed  Army  Inst,  o*  Re- 
search. Waahingion,  D.  C. 

Warner  and  Swasey  Observa- 
tory. Cleveland,  Ohio 

Warner  and  Swaaey  0>. , 
New  York 

Warwick  Mills,  Boaton.  Maaa 

Washington  Square  Coll.  , 
New  York  U  .  N.  Y. 

Washington  State  U. .  Pullman 

Waahington  U. ,  St.  Louia,  Mo. 


Washington  U  ,  St.  Louia,  Mo. 

School  of  Medicine 
Waahington  U. ,  Seanle 


Waahington  U. ,  Seattle. 

Coll    of  Ei^neering 
Washington  U   .  Seattle     Div 

of  Counseling  and  Testing 

Services 


Waters  Aasociatea. 
Pramingham.  Masa. 

Watertown  Arsenal.  Masa. 
Watertown  Arsenal  Labs. , 
Mass. 


512 
609 
382 
626 
638 

385 

117 
341 

639 


12 

164 
433 

688 

249 

400 

741 

780 
400 

67 

68 

187 

188 

206 
382 

382 
12 
24 
88 

121 

135 
164 
214 
255 
316 
317 
382 
392 
460 
495 

539 
609 

747 

492 


69 
319 
376 

382 
460 
461 
680 

748 

553 

327 

76 
171 
190 
204 


217 
303 
320 

326 


327 


148  441 
146  405 
148  606 

148  343 

149  223 

146  467 

147  599 
147  597 

147  598 

148  377 

150  154 

146  000 

146  788 
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Di^iin'ra^  a^^S^^ies  ;rf-inte;s;i^alV  In  ^rac;o;y  ^neu^/  ' 


Aor  60.    (PB  161  200)   50  cents ,""^"'a'j^' 

ttf^  temperature  properties  of  eUstomer  vulc4nlza«B.    J.„  60.    47p.  

fva  1 M  W*Q^   41   25  

Inv^ti^L'^'ci  Lf  lan;^r.te.    1958.    65p.    (PB  161  679)  $1  75     

h^vestiiation  of  the  mechanical  Properties  of  cermets  as  related  to  

the  microetructure.    Jan  60.    102p.    (?»  ^^l  656)  $2  50    • . . . .  • 

Organo  metallic  soape  and  polyhydric  compounds  as  heat  8t^^|J° 

hibitors  for  SBR  vulcamzates.    Dec  59.    17p.    (™  1^1  678>  ^0  centa 

PhysicTand  mechanical  properties  of  columbium  and  columbi urn -base 


alloys.    Feb  60.    66p.    (PB  151  082)  $1J5. 


Preservation,  pacl^aging;  and  Pac^cy^g  of  •;C"cognizance  materiel. 
Rev.  29July57.    73p,    (PB  161  539)  $2.00 
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MECHANICS 
Aerodynamic  studies: 


-Aie  forces  acting  on  an  air  vehicle:    A  review  ^ 


KffiCHANICS  (con. ) 

Aerodynamic  studies:   The  forces  acting  on  an  air  vehicle:   A  review 
of  the  literature  (Part  24).    Jan  60.    241p.    (PB  161  549)  $3. 50 ... . 


Page 


72 


METALLURGY 


Mar  60.    15p.    (PB  161  198) 


Brazing  for  high- temperature  service. 

50  cents 

Development  of  high  strengths  and  high  recrystallization  temperatures 
in  molybdenum -base  alloys.    Feb  59.    128p.    (PB  161  542)  $2.75  . . 

Effect  of  boron  containing  high  energy  fuel  combustion  products  on  the 
properties  of  statically  stressed  high  temperature  alloys.    Jan  60. 
70p.    (PB  161  658)  $1.75 

Investigation  of  the  relationship  of  hot-hardness  to  the  elevated  tem- 
perature extrusion  behavior  of  selected  arc-cast  molybdenum  base 
alloys.    Feb60.    133p.    (PB  161  669)  $2.75 1"";:' 

Notes  on  the  diffusion  bonding  of  metals.    Apr  60.    lOp.    (PB  161  203) 


50  cents : ' '  V  '  *    ' "  V,'  *. 

Some  elevated  temperature  properties  of  precipitation  hardenable  iron- 
aluminum  alloys.    Jan  60.    19p.    (PB  161  543)   50  cents 

Studies  of  heat-resistant  alloys.    Feb  60.    108p.    (PB  161  667)  $2.50. . 


MISCELLANEOUS 

Report  of  NRL  progress.    May  60.    (PB  161  281)  $1.25,  $10.00/year 

NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 

Isotopic  abundance  ratios  reported  for  reference  samples  stocked  by 
the  National  Bureau  of  Standards.    May  1960.    14p.    (PB  161  552) 


75 
77 

75 

77 

75 

78 
78 
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50  cents VLI  *Vq" 

Measurement  of  scattered  gamma  rays  in  foil  activation.    Dep  59. 
22p.    (PB  161  687)  75  cents 


79 
81 


PHYSICS 


Mar  60.    18p. 


1945.    258p. 


Part  II.    Reverberation.    1945.    109p. 


An  f/3.5  medium -dispersion  grating  spectrograph. 

(PB  161  420)   50  cents  

Physics  of  sound  in  the  sea.    Part  I.    Transmission 

(PB  HI  202  rep)  $4.00 
Physics  of  sound  in  the  sea 

(PB  HI  207  rep)  $2. 50 •  •  •  •  • 

Physics  of  sound  in  the  sea.    Part  III.    Reflection  of  sound  from  sub- 
marines and   surface  vessels.    1945.    nop.    (PB  HI  208  rep)  $2. 50. 
Physics  of  sound  in  the  sea.    Part  IV.    Acoustic  properties  of  wakes. 

1945.    120p.    (PB  HI  209  rep)  $2.50 

Principles  and  applications  of  underwater  sound.    1946.    299p. 

(PB  161  682)   $4. 00 

Report  on  the  IGY  oblique -incidence  sporadic -E  and  F- scatter 

program.    Mar  60.    lOlp.    (PB  151  407)  $2.50 

Research  in  radiation  damage  in  semi-conductors.    Feb  60.    162p. 

(PB  161  673)  $3.00 •  •  •  • 

Research  on  the  effects  of  collisions  of  small  particles  with  bodies 

moving  at  hypersonic  speed.    Part  II.    Erosion  and  heat  transfer 

effects.  Aug 59.  HOp.  (PB  161  657)  $2.50 :rr::';iA"" 

Solid-state  logical  transducers.    Feb  60.    39p.    (PB  161  668)  $1.00 

Summary  of  VHF  and  UHF  tropospheric  transmission  loss  data  and 
their  long-term  variability.    Mar  60.    183p.    (PB  151  402)  $2.'^'^ 
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RESEARCH  METHODS,  TECHNIQUES  AND  EQUIPMENT 

Annual  research  task  summary,  1960.    Volume  7.    Index. 
(PB  161  139)  $3. 00 


677p. 


96 


^iri^^^rlmre  (Part  15).    Jan  59.    67p.    (PB  161  548)  $1.75 


SOCIAL  SCIENCES 


Thesaurus  of  ASTTA  descriptors,   First  Editioo.    329p. 
(PB  161  681)   $5.00... 
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U.  S.  DEPARTMENT  OF  COAAMERCE 

BUSINESS  AND  DEFENSE  SERVICES  ADMINISTRATION 

OFRCE  OF  TECHNICAL  SERVICES 


Vol.   34,  No.  1 


Pages  5  -  98 


July  15,   I96ll 


ASTRONOMY 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex.  

PLANETARY  ASTRONOMY  FROM  SATELUTE- 
SUBSnTUTE  VEHICLES.   Ul .   PROGRAM  OF  NOVEL 
OBSERVATIONS  FROM  HIGH  ALTITUDE  BALLOONS, 
by  F    Zwicky  (California  Inst,  of  Tech.).  Dec  59,  12p. 
lOrefs.  AFMDC-TN-59-38.  AD- 232  329. 
Onler  from  LC  mi$2.40,  ph$3.30  PB  145  737 

The  following  three  types  of  basic  topics  are  dis- 
cussed: (1)  observaticMS  and  experiments  concerning 
the  atmosphere  above  the  maximum  height  of  the  bal- 
loon as  well  as  those  dealing  with  the  contents  erf  ex- 
traterrestrial space;  (2)  observations  and  experiments 
ccoceming  the  physico-chemical  properties  of  the 
strata  through  which  the  balloon  flies;  and  (3)  obser- 
vations in  the  downward  directions  .  (Author)    (See 
alsoPB  143  187) 


Astrophysics 


Colorado  U . ,  Boulder . 

SOLAR  ULTRAVIOLET  RESEARCH,  by  WiUiamA. 
Rense.  Final  rept.  for  1  Jan  57-31  Dec  59  on  Contract 
AF  19(604)2181.  [1959]  Up.  9  ref s .  AFCRC-TR-60- 
214. 
Order  from  LC  mi$2.40.  ph$3.30  PB  145  846 

Results  of  several  Aerobee  rocket  flights  are  given 
especially  with  relation  to  the  solar  ultraviolet  spec- 
trographs .  The  quantum  efficiei»cies  of  several  new 
phosphors  for  far  ultraviolet  exciting  radiation  were 
measured  in  the  laboratory  as  a  continuation  of  previ- 
ous work  done . 


Manchester  U.  (Gt.  Brit.) 
STUDIES  IN  LUNAR  TOPOGRAPHY.  I.  DETERMI- 
NATION OF  THE  HEIGHTS  OF  MOUNTAINS  ON 
THE  MOON,  by  Zdendc  Kopal  and  Gilbert  Fielder. 
Technical  scientific  note  no .  1  on  Contract  AF 
61(052)168.  Mar  59.  31p.  19refs.  AFCRC-TN-59- 
411;  AD- 232  260. 
Order  from  LC  mi$3.00.  ph$6.30  PB  146  132 

Following  a  brief  introduction,  in  which  the  previous 
work  on  the  determination  of  the  heists  of  lunar 
mountains  is  summarized  and  its  limitations  pointed 
out,  the  second  part  of  this  paper  contains  an  ex- 
haustive discussion  of  the  geometrical  aspects  of  the 
problem  of  determination  dL  the  altitudes  of  lunar 
elevations  by  a  triangulation  of  the  shadows  cast  on 
the  surrounding  landscape  during  sunrise  or  sunset, 
and  formulae  are  deduced  relating  explicitly  the  de- 
sired heights  with  the  c*served  shadows  to  the  requisite 
degree  of  accuracy.  The  second  pan  o*  the  present 
paper  contains  then  a  description  of  the  proceckire 
actuaUy  followed  in  securing  the  cinematographic 
data,  essential  for  this  purpose,  at  the  Observatoire 
du  Pic-du-Midi,  and  their  subsequent  microphoto- 
metric  measurements  at  Manchester.  (Author) 


Stanford  Electronics  Labs. ,   Stanford  U. ,  Calif. 
RADAR  ECHOES  FROM  THE  SUN,  by  V.  R- 
Eshleman,  R.  C.  Barthle  and  P.  B.  Gallagher.    Scien- 
tific rept.  no.  6  on  Contract  AF  19(604)2193. 
11  Jan  60,   15p.  6  refs.    AFCRC-TN-60-135. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  751 

On  April  7,   10,  and  12.   1959,   15-minute  trains  o^  30- 
second  pulses  were  transmitted  at  25.  6  mc  from  a  40- 
kw  transmitter.    A  four- rhombic  antenna  was  used  for 
both  transmission  and  reception.    The  received  data 
were  recorded  for  later  analysis  on  an  electronic 
digital  computer.    The  echoes  were  on  the  order  o€ 
40-50  db  below  the  noise  level  after  detection,  but 


i 


from  post-detection  integratlci  the  P^^^^^^lf^^' 
^^8  b^  demonstrated  with  chances  for  error  on 
etdi  day  at  less  than  1  in  IQS.    Continuing  radar 
st^^oTthe  sun  should  provtde  important  new  data 
on  various  solar  phenomena.   (Author; 


BEHAVIORAL  SCIENCES 


Human  Engineering 


Aerospace  Medical  Lab. .  vyright  Air  Development 

Div      W rleht -Patterson  AF9,  Ohio. 
TARGET  aZE  AND  VISUAL  RECOGNITION    by 
itu^m  C    SteeaiT^n  and  Charles  A.  Baker.  Repc.  on 
Cn  ena^or  th^Design  and  Arrangement  of  Displays  . 
^^60.  23p^refs.  WADD  technical  re^^  60-93^^ 
Order  from  OTS  >0 .  75 


>^e 


Thi<:  <!tudv  was  conducted  to  determine  the  speed  and 
This  ""'iyj^^s  c°"  J^35  a  function  of  the  size 

accuracy  of  form  recognuiuM  »=  j^.^ii  rp<inlu- 

r^j°^ui-=u=^^xs^^ 
Ten  r^r-^fs^i^rwpra^^^iS^^^ 

taLT  and 'instructed  to  locate  chat  target  on  a  chs- 
^uTcontaining  numerous  ot^ier  ^orms^-nie  signrh; 
cant  finding  is  that  both  seatch  time  and  errors  re 
mail  i^anant  until  the  visiial  angle  subtense  of  Oie 
S^ets  falls  below  12  minutp;  at  values  below    2 
r^^utes  performance  dete  nb  rates  .  This  effecis  in- 
?^     ^Lr  nf  rhp  ranee  of  refeolutions  investigated. 
'T^?t^phcan»s™§:«e  .ifdmgs  to  e<,u,pmen.  des.g„ 
are  discussed.  (Author) 

Institute  for  Applied  Expejimental  Psychology 

hS-kJ^'e'n^iIJ^E^N^^IoGRAPHY  1957-195B. 
Rept.  on  Contract  Nonr-494(l3).  Oct  59.  3l6p. 
1400  refs.  ONR  rept.  ACR-43. 


Order  from  OTS  ^5.00 


PB  161  125 


Naval  Research,  with  the  main  purpose  of  providing  a 
basis  for  recommendations  on  improving  the  over-all 
Navy  human  engineering  program.  In  1958.    ive  yean 
later,  a  new  study  was  initiated  to  bring  the  1953  re- 
port up  to  date  and  to  show  what  changes  have  taken 
place  m  the  Navy's  human  engineering  effort  during 
this  interval.  The  significant  developments  which 
have  occurred  during  the  last  five  years  are:  (I)  a 
ten-fold  increase  in  the  adequacy  of  coverage    (2)  the 
median  value  of  human  engineering  level  of  effon  ap- 
plied to  systems  has  increased  to  about  three  man- 
months  per  month,  (3)  the  "systems  concept    has  had 
a  marked  influence  on  the  desijm  of  man- machine 
^Ttary  systems  such  that  human  factors  considera- 
^ns  £^e^^ome  a  pan  of  total  systems  planning 
ATthe  human  engineer  has  risen  in  status  so  that  he 
s  now  accepted  completely  as  a  professional  peer  by 
his  fellow  engineers  and  has  become  an  effective 
member  of  the  interdisciplinary  design  team.  (See 
alsoPB  114  150) 

Stanford  Research  Inst. .  Menlo  Pjf>^'  S^"!^,,^p. 
A  METHOD  FOR  PERFORMING  HUMAN  ENGINEER- 
ING ANALYSIS  OF  WEAPON  SYSTEMS,  by  Albert 
Shapero  and  Charles  Bates,  Jr.  (Aerospace  M«hcal 
Srb^)^ept.  on  Contract  AF  33(616)5688    Sep  59 
71p.  2  refs .  WADC  Technical  rept .  59-784;  SRI  Pro). 

Ome^f'rom  OTS  $2.00  PB  161  6«) 

One  problem  that  has  faced  those  charged  with  re- 
sponsibility for  the  human  elements  of  a  weapon  sys- 
tem is  the  development  of  a  method  of  analysis  which 
integrates  the  analysis  of  a  system's  h^^^IL^/f 'T'f"" 
with  that  of  the  over-aU  system  analysis .  Tlus  kind 
of  analysis  is  required  to  determine  how  the  human 
elements  affect  the  over-all  system  and  how  the  over- 
all system  affects  its  human  elements,  and  is  essen- 
tial to  the  development  of  effective  weapon  systems . 
A  weapon  system  analysis  and  integration  model  has 
been  developed  that  includes  the  system's  human  ele- 
ments and  that  can  be  employed  as  an  aid  in  the 
analysis,  synthesis,  evaluation,  planning,  and 
management  control  of  weapon  systems.  (Author) 


This  bibliography  is  one  of  a  planned  series  of  annual 
bibhograpVSes  of  literature  pertinent  to  human  en^- 
neermg.  Two  major  considerations  -  ease  of  u  e  and 
appropriate  selection  of  material  -  strongly  influenced 
Z  bfbhography.  As  a  result,  iive  --n  pans  exm^ 
(I)  a  topical  outline  which  defines  over  300  topic  head 
nKS  esiablished  for  this  bibliography.  (2)  an  index 
Xh  associates  the  approximately  1400  bibhographic 
Tntries  with  the  topic  headings    (3)  an  a  Phabetic  -dex 
of  the  common  search  terrjs  which  would  aid  those 
using  this  bibliography  butlwho  are  unfamiliar  with  the 
topic  headings  .  (4)  an  annc^ated  bibliography  of  some 
1400  citations  ,  and  (5)  an  ibdex  of  the  authors  of  these 


citations.  (See  also  PB  131 


507  and  PB  131  507S) 


Office  of  Naval  ResearchL  Washington.  D.  C. 

lii  THE  NAVY,  1959.  by 


HUMAN  ENGINEERING 

PaulG.  Cheatham.  Mar  6<),  I4p.  ACR-46 
Order  from  OTS  $0.50  ' 


In  1952-53  a  survey  of 
was  conducted  by  a  Working 


PB  161  428 


huitian  engineering  in  the  Navy 
Group  in  the  Office  of 


Personnel  and  Training 


Applied  Psychology  Panel,  Office  of  Scientific 

fied  23  Apr  58.  37  Ip.  522  refs 

Order  from  LC  mi$U.  10,  ph$57.  60         PB  139  77y 

Contents:  ^„„oi 

Training  of  specialized  military  personnel 
Psvcholocical  principles  in  military  training 
^e  S  and  operation  of  special  types  of  military 

cSgTrtciples  for  future  equipment  development 


institute  of  Personality  Assessment  and  Research. 

[I   of  California,  Berkeley. 

FAKABILITY  OF  THE  AIR  FORCE  PREFERENCE 
EfvEm-ORY.  by  Harrison  G.Gough.    Rept    on  Con- 
tact AF  18(600)08.    Nov  59,   20p.    5  refs.    WADC- 
T>g-59-199;  AD-231  379.  ™   ,  ^a  i  a-j 

J^der  from  LC  mi$2.  40.  ph$3..30  PB  146  143 

This  study  concerns  (1)  recognition  of  the  possibility 
of  faking  responses  to  the  Air  Force  Preference  In- 
ventory in  order  to  present  a  better  impression.  (2) 
a  consideration  of  a  possible  index  for  detecung 
faking    and  (3)  an  analysis  of  the  psychological  corre- 
lates of  this  index.    An  indication  of  faking  was 
revealed  by  the  comparison  of  three  Air  Force 
Preference  Inventory  scores  made  by  an  experi- 
mental sample  of  30  college  students  tested  under 
normal  administration  and  then  requested  to  fake. 
From  Inventory  items  showing  marked  differences  in 
the  second  testing,  a  dissimulation  scoring  key  was 
constructed  and  applied  to  the  college  student  sample 
and  two  Air  Force  officer  samples.    Significant  differ- 
ences were  found  between  dissimulation  scores  of 
normal  versus  faked  testing  of  the  college  student 
eroup  and  there  was  a  negative  correlation  between  the 
two  sets  of  scores.    Testing  of  additional  samples, 
however,  would  be  needed  in  order  to  establish  pre- 
cise  cutting  points  for  distinguishing  between  authentic 
and  faked  test  protocols.    (Author) 


Naval  Personnel  Research  Field  Activity, 
Washington.   D.  C  _  ^..^t, 

RFIATIONS  BETWEEN  ELAPSED  TIME  SINCE 
^^I?G  AND  PREDICTION  OF  SCHOOL  ACHIEVE- 
MENT   by  John  M.  Proctor  and  David  Kipnis.    Nov  bV. 
14p.   5  refs.   BuPers  Technical  Bulletin  59-26 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  146  248 

The  basic  question  in  this  research  was:  Do  BTB 
scores  have  the  same  predictive  value  for  career 
men  as  for  recruits?  The  data  were  obtained  at  the 
Submarine  Nuclear  Power  School.    Prediction  of 
Nuclear  Power  School  grades  using  the  sum  of  scores 
on  General  Qasslfication  Test  (GCT)  and  Arithmeac 
Test  (ARI)  as  the  prediaor  was  more  accurate  in 
younger  (18-21  years  of  age)  and  more  junior 
Seamen)  groups  than  in  older  and  more  senior  groups. 
The  desirability  at  a  test  developed  specifically  for 
use  with  career  enlisted  personnel  is  indicated. 
(Author) 


Naval  Personnel  Research  Field  Activity. 

Washington,   D.  C. 
THE  VALIDITY  OF  THE  BASIC  TEST  BATTERY 
AT  NUCLEAR  PROPULSION  SCHOOLS,  by 
Leonard  Wollack.   July  59,   15p.   6  refs.    BuPers 
Technical  Bulletin  59-23;  AI>231  131. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  247 

General  Qassifi cation  Test  (GCT)  was  the  best  single 
predictor  of  school  performance  (re  —  44).    Mechani- 
cal Comprehension  (MECH)  was  the  poorest  (re*.  31). 
GCT4AR1  (ARI -Arithmetic  Test)  was  the  most  valid 
two-test  combination  (r<f-  .51),  and  GCT+ARI+MECH 
produced  a  few  more  points  of  validity  (re"".  55). 
Tests  of  the  BTB  gave  better  prediction  of  school  per- 
formance in  the  fast  sections  than  in  the  slow  sections 


although  the  differences  in  prediction  d  fast  and  slow 
sections  by  individual  tests  were  not  statistically 
significant.   It  would  seem  that  if  the  BTB  is  to  be 
continued  as  the  selection  instrument  for  the  hJP 
program,  better  validity  would  be  obtained  with 
GCT+ARI  instead  of  the  current  combination  of 
ARI-i-MECH. 


Naval  Radiological  Defense  Lab. ,  San  Francisco. 

QUANTIFICATION  OF  BODY  CONFIGURATION  IN 

GEOMETRICAL  TERMS,  byA.  R.  Behnke, 

O.  E.  Guttentag,  and  C.  Brodsky.  1  Dec  57,  36p. 

15  refs  .  Research  and  development  technical  rept. 

USNRDL-TR-204;  AD- 160  462. 

Order  from  LC  mi$3.00.  ph$6.30  PB  146  221 

Circumferential  anthropometric  measurements  and  the 
bideltoid  diameter  make  possible  in  healthy  men:  (a) 
an  accurate  estimate  of  body  weight,  (b)  a  quantifi- 
cation of  body  configuration,  (c)  an  estimate  of  excess 
fat,  muscular  development,  and  degree  of  leanness, 
(d)  a  body  pattern  analysis  showing  intra- individual 
variations  and  inter- individual  score  comparisons. 


Office  erf  Scientific  Research  and  Development. 

METHODS  AND  DEVICES  DEVELOPED  FOR  THE 
SELECTION  AND  TRAINING  OF  SONAR  PERSON- 
NEL    Summary  technical  rept.  vol.  4.  Contract 
OEMsr-1131.    1946.  declassified  23  Apr  58.  244p. 

Ordeffrom  LC  mi$ll.  10.  ph$37.  80        PB  139  778 


Ohio  State  U.  Research  Foundation,  Columbus. 
CONTRIBUTION  OF  STANDARD  SEQUENCE  TO  AN 
AIR  DEFENSE  TASK,  by  Henry  M.  Moser.  John  J. 
Dreher.  and  Susan  M.  Wolfe.  Technical  rept.  no.  39 
on  Contract  AF  19(604)15/7.  Jan  57,  23p.  5  refs. 
AFCRC-TN-56-73;  AD- 110  059. 
Order  from  LC  mi$2.70.  ph$4.80  PB  137  945 

Typical  Air  Defense  surveillance  messages  were  read 
with  elements  in  standard  order  and  in  random  order 
to  two  groups  of  listeners  .  Each  group  practiced  log- 
ging data  in  one  particular  type  of  sequence  for  seven 
hour- long  training  periods  ,  at  which  time  the  standard 
and  random  orders  were  interchanged  to  assess  the 
performance  of  listeners  on  an  unfamiliar  type  of  pres 
entation.  A  final  proficiency  test  consisting  of  ex- 
tremely rapid  telling  of  messages  in  regular  order  was 
administered  to  both  groups  to  evaluate  the  two  types 
of  training.  Results  indicated:  (1)  When  using  stand- 
ard vocabulary  and  one  type  of  message,  the  message 
items  may  be  presented  in  different  sequence  to 
trained  groups  without  seriously  affecting  reception. 
(2)  Initial  results  produced  better  intelligibility  scores 
for  the  standard -ordered  material.  However,  training 
appeared  to  negate  this  original  advantage.   (3)  Groups 
trained  in  standard  and  random  sequence,  respec- 
tively, showed  no  significant  difference  when  the  pres- 
entation method  was  interchanged.  (4)  Groups  trained 
in  standard  and  random  sequence,  respectively, 
showed  no  significant  difference  when  subjected  to 
speed  tests  of  standard -ordered  messages.   (Author) 
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PERSONALITY  TRAITS  RELATED  TO  EFFECTIVE- 
NESS OF  JUNIOR  AND  SENIOR  AIR  FORCE 
CX'FICERi  by  Ernest  C  Tupes.   Nov  59,   13p. 
4rrfs.    WADC-TN-59-198;  AD- 231  256. 
Order  from  LC  mi$2.  4a  ph$$.  »  PB  146  142 

It  has  been  determined  that  otf  icer  candidates  in 
training  can  produce  reliable  personality  ratings  d 
their  peers  that  are  predicUvt  of  effectiveness  ratings 
as  Air  Force  junior  officers.    This  study  repeats  the 
investigation  with  field -grade  officers,    tt  was  found 
that  the  factor  structure  underlying  peer  ratings  erf 
personality  traits  d  senior  officers  closely  resembled 
that  of  the  junior  officers.    Wjth  one  exception,  there 
was  agreement  between  junior  and  senior  officers  on 
the  relative  importance  for  officer  effectiveness  of 
30  personality  traits.   The  tw0  groups  showed  even 
greater  similarity  in  the  relationships  d  the  person- 
ality trail  ratir^s  to  Officer  Effectiveness  Reports. 
Hence  any  cfficer  selection  program  which  screens  on 
personality  variables  essentia  to  junior -officer 
success  will  also  select  for  traits  characteristic  d 
effective  field  grade  officers.   (Author) 
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PREDICTION  OF  CRITERIA  FOR  MEDICAL  AND 
DENTAL  SPECIALTIES  FROM  AIRMAN  CLASSIFI- 
CATION BATTERY  AC-2A.  by  Leiand  D.  Brokaw. 
Dec  59,   Up.    2refs.    WADChTN-59-202.  AD-231  257. 
Order  from  LC  mi$2.  4a  ph$3.  30  PB  146  141 

Validation  d  Airman  Class iljication  Battery  AC-2A 
for  training  grades  in  five  medical  and  one  dental 
specialty,  and  for  Airman  Proficiency  Test  scores  in 
two  medical  career  fields,  l^harmacy  Specialist,  and 
Medical  Administrative  Spedialist,  reveals  a  satis- 
factory predictive  efficiency  for  the  General  Aptitude 
Index.   Although  the  Electrodes  Aptitude  Index  seems 
d  comparable  validity,  therfe  is  no  basis  for  recom- 
mending a  chaise  in  the  sel^ive  aptitude  index. 


Psychology 
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Div  ,  Wright- Patterson  A?B,  Ohio. 
GUIDE  TO  DESIGN  OF  Alft  FORCE  CHECK- LIST 
PUBLICATIONS,  by  David  W.  Rees.    Rept.  on  Human 
Factors  in  Advanced  Flight.    Dec  59,  61p.  9  refs. 
WADC  Technical  rept.  59-758. 
Order  from  OTS  $1. 75  PB  161^ 

Many  problems  face  the  designer  who  wants  to  present 
job  infonmtion  in  check-li*  form.    Perhaps  the  major 
problem  is  that  of  condensing  complex  job  information 
into  the  abbreviated  form.    Another  important  problem 
involves  how  best  to  lay  out  check- lists  so  as  to  maxi- 
mize their  effectiveness  on  the  job.    This  guide  is 
intended  to  help  alleviate  these  problems  by  providing 
a  handbook  d  background  information  and  general 
principles  for  the  guidance  d  the  designer.    The  pur- 
pose and  function  d  check-list  publications  are  dis- 
cussed, and  a  general  concept  for  design  is  advanced. 
A  method  for  analyzing  and  determining  the  essential 


information  requirements  d  complex  procedures  is 
presented,  and  a  systematic  method  for  condensing 
these  requirements  into  check-list  items  is  proposed. 
Specific  recommendations  pertaining  to  organizatioi, 
layout,  and  legibility  of  check-Ust  publications  are 
made.    (Author) 
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SOME  ASYMPTOTIC  PROPERTIES  OF  LUCE'S 
BETA  LEARNING  MODEU  by  ]<*«  Lamperti  and 
Patrick  Suppes.   Technical  rept.  no.  22  on  Contraa 
Nonr-225(17).    24  Apr  59,   15p.    6  refs. 
Order  from  LCmi$2.  4a  ph$3.  30  PB  146  063 

TTie  point  of  the  present  paper  is  to  study  asymptotic 
properties  of  the  beta  model  for  certain  standard 
probabilisuc  schedules  of  reinforcement. 


Illinois  U .  Coll .  of  Education ,  Urbana . 
SOME  EMPIRICAL  STUDIES  OF  THE  REUAHUTY 
OF  INTERPERSONAL  PERCEPTION  SCORES,  by 
Stanley  A.  Rudin,  Irving  Lazar  and  others .  Technical 
rept.  no.  4  on  Contract  N6ori-07l35.  May  52,  13p. 
5  refs.  ATI- 152  796. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  609 

This  study  is  an  attempt  to  determine  whether  such 
reliable  individual  differences  exist.   Specifically,  it 
is  an  investigation  of  the  reliabilities  of  the  measures 
used  in  a  study  of  effectiveness  d  basketball  teams, 
reported  by  Fiedler,  Hartmann,     and  Rudin.  Con- 
sistency of  the  similarity  measures  can  be  demon- 
strated in  these  ways:  (1)  over  items;  (2)  over  per- 
sons C'perceivees";  the  objects  of  perceptions);  (3) 
over  time.  The  first  two  methods  have  been  applied 
to  Assumed  Similarity  i   -res  in  this  study.  Only  the 
first  type  of  reliability  was  studied  for  Real 
Similarity. 
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Research  Foundation,  Columbus. 
A  SIMPUFIED  ELECTRONIC  TRACKING  APPA  - 
RATUS  (SETA),  by  Peter  Gain  and  Paul  M.  Fitts  . 
Rept.  on  Contract  41(657)70.  Nov    59,  17p.  4  refs. 
WADC  Technical  rept.  59-44. 
Order  from  OTS  $0.50  PB  161  550 

This  report  describes  a  simplified  electronic  tracki^ 
apparatus  (SETA)  which  is  compact,  economical,  and 
portable.  The  subject's  usk  is  to  keep  the  pointer  of 
a  zero-center  meter  at  the  null  point  by  manipulating 
a  control  device.  The  movements  of  the  meter- 
pointer  for  which  the  subject  attempts  to  compensate 
are  introduced  by  a  voltage  across  a  potentiometer 
driven  by  a  rowry  cam.  This  voltage  is  compared 
with  a  corresponding  voltage  generated  by  the  subject. 
This  comparison  is  made  by  one  of  three  KZX  Phil- 
brick  operational  amplifiers  in  cascade.  The  output 
of  the  comparison  is  simply  the  sum  of  the  voltages, 
or  error.  Error  is  then  introduced  to  the  subject's 
display  and  to  a  second  amplifier,  which  rectifies  it, 
resulting  in  an  output  of  absolute  value  of  the  error 
which  is  intejrrated  by  the  third  amplifier  and  dis- 
played on  a  vcxtmeter  on  the  experimenter's  console. 
(Author) 


Middgan  U.  [Research  Inst.  ]  Ann  Arbor. 
AN  APPUCA-nON  OF  A  NONMETRIC  MODEL  FOR 
iifULTIDIMENSlONAL  ANALYSIS  OF  SIMILARITIES, 
1«  C    H.  Coombs.    Rept.  on  Project  Michigan,  Con- 
tract DA  36-039- sc -52654.   June  58,   I4p.   9  refs. 
Rept.  no.  2144-269-T.  AD- 202  609. 
C^  from  LC  mi$2.  4a  ph$3.  30  PB  145  787 

A  nonmetric  multidimensional  model  for  analyzing 
similarities  data  is  presented  and  its  application  to 
a  confusion  matrix  on  Morse  Code  signals  is  re- 
counted.   Some  of  die  major  problems  remaining  in 
the  development  d  the  model  are  summarized. 
(Author) 


Minnesota  U. ,  Minneapolis. 
AN  ATLAS  OF  SEMANTIC  PROFILES  FOR  360 
WORDS,  by  James  J.  Jenkins,  Wallace  A.  RusseU, 
and  George  J.  Suci.    Technical  rept.  no.   15  on 
Studies  on  the  Role  of  Language  in  Behavior,  Contract 
N8onr-66216.   Mar  57,  42p.  10  refs.   AD-129  903. 
Order  from  LC  mi$3. 3a  ph^-  80  PB  146  353 

The  semantic  differential  introduced  by  Osgood 
(PsychoL  BulL  49:197-237,   1952  and  J.  Exp.  PsychoL 
50:325-338,  1955)  was  studied  to  relate  it  to  other 
associative  techniques  and  to  mediation  and  transfer 
phenomena.    A  group  of  360  words  (concepts)  from 
"abortion"  to  "zenith"  was  assembled.    Each  concept 
was  rated  by  15  male  and  15  female  subjects  on  a  set 
of  twenty  7-polnt  descriptlye  scales.    Each  scale  was 
a  set  of  paired  opposites,  such  as  hard  vs  soft,  cruel 
▼s  kind,  etc.    In  each  scale,  the  number  1  represented 
the  ultimate  ta  one  of  the  descriptions  (such  as 
cruelty)  and  7  represented  the  ultimate  in  it«t  ofjooslte 
(such  as  kindness).    Profiles  of  the  mean  scaie  ratings 
are  presented  to  2  decimal  places  for  each  concept. 
Application  for  the  above  "atlas"  of  concepts  is  sug- 
gested for  testing  the  associative-clustering  hypothe- 
sis of  Jenkins  and  Russell  0-  Abnormal  Social  Psychol. 
47:818-821,   1952)  and  the  perceptual-facilitation 
hypothesis  of  O'Neil,  and  die  learning  and  generaliza- 
tion hypothesis  of  Russell  and  Storms  0-  Exp.  Psychol. 
♦9:287-293,   1955),  and  for  examining  the  hiterrela- 
tionships  of  the  semantic  differential  data  to  the 
simple  word  association  data  of  Russell  and  Jenkins 
(PB  117  888)  and  the  index  of  meaningfulness  of 
Nobel  (Psychol-  Rev.  59:421-43a   1952). 


Research  Center  for  Group  Dynamics  ,  U .  of 

Michigan,  Ann  Arbor. 
CTUDIES  IN  SELECTION  LEARNING.  IV.  THE 
ACQUISITION  AND  RETENTION  OF  INCIDENTAL 
ITEMS  IN  SELECTION  LEARNING,  by  Eugene  ftim- 
stein.  Technical  rept.  i»o.  4  on  Contract  AF 
49(638)367  and  National  Science  Foundation  Grant 
G-4951.  Oct  59,  Up.  5  refs.  AFOSR-TN-60-265. 
Order  from  LC  mi$2.40,  ph»3.30  PB  146  231 

Previous  studies  on  selection  learning  have  demon- 
strated superior  retention  of  selection  learners  utiliz- 
ing informative  cues  OS)  to  those  utilizing  uninforma- 
tive  cues  (US).  These  findings  were  accounted  for  by 
assuming  that  interference  due  to  the  learning  of  inci- 
dental items  dissipates  during  the  interpolated  interval 
The  hypothesis  was  advanced  that  selection  learners 
using  informative  cues  will  show  higher  incidental 


learning  than  selection  learners  using  uninformative 
cues ,  but  that  they  will  also  show  a  faster  rate  of  for- 
setting  of  the  incidental  material .   Experimental  con- 
firmation was  Obtained  with  respect  to  the  differences 
in  acquisition.  Although  the  results  pertaining  to  the 
retention  of  Incidental  items  were  in  the  pred'ct«l 
direction  they  failed  to  reach  the  accegable  level  d 
significance.  (Autiior)  (See  also  PB  145  lOn 
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PSYCHOLOGICAL  MEASUREMENT  AND  A  THEORY 
OF  DATA,  by  C.  H.  Coombs.  Rept.  on  Project 
Sue Wgan. 'contract  DA  36-039-SC-78801    Sep  59.  32p. 
56  refs.  Rept.  no.  2900- 23-T;  AD- 226  335 
Order  from  LC  mi$3.00.  ph$6.30  PB  U5  830 

A  theory  of  data  is  presented  which  characterizes  be- 
havioral data  in  terms  of  three  basic  dichotomies  and 
leads  to  an  eightfold  classification  of  models  in  ab- 
stract terms.  This  classification  greatly  simp  ifies 
die  apparently  complex  variety  of  psychological  meas- 
urement models  .  The  models  widiin  each  of  these 
eight  classes  are  presented  and  compared  with  respect 
to  the  kinds  of  assumptions  they  n.^e  about  the  sanw 
kind  of  data .  The  mathematical  character  of  each 
model  is  discussed,  with  numerous  psychological  ex- 
amples of  the  kind  of  data  for  which  each  is  designed. 
For  each  model,  references  are  indicated  which  pro- 
vide instructions  on  details  of  the  procedures  to  be 
followed  in  their  application.  (Author) 

Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor, 
SUBJECTIVE  PROBABILITY  IN  DECISION  THEORIES, 
by  Ward  Edwards,  Rept.  on  Project  Michigan.  Con- 
tract DA  36-039- 8C-52654.    Mar  59,  20p.  26  refs. 
Rept.  no.  2144-361-T. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  145  831 

This  report  is  concerned  widi  theories  which  expUin 
choices  among  risky  alternative  courses  of  action  by 
means  of  the  concepts  of  utility,  or  subjective  value, 
and  subjective  probability.    If  the  subjective  probabiU- 
ties  of  a  set  of  events  of  which  some  one  must  happen 
and  not  more  than  one  can  happen  must  add  up  to  1. 
then  utility  can  be  naeasured  on  an  interval  scale  and 
subjective  probability  on  a  ratio  scale.    But  if  subjec- 
tive probabilities  do  not  have  this  additivity  property, 
then  bodi  utility  and  subjective  probahdUty  must  be 
measured  on  a  ratio  scale.    If  subjective  pr(*abUities 
do  have  the  additivity  prc^erty,  and  if  the  decision 
model  in  which  they  are  used  is  in  principle  appUcable 
to  any  conceivable  set  of  events,  then,  whenever 
objective  probabilities  are  defined,  subjective  prob- 
ability must  equal  objective  probability.    ThiS  means 
that  the  concept  of  subjective  prc*)abillties  which  must 
add  to  1  and  decision  models  based  on  that  concept, 
cannot  be  very  helpful  in  e]q;>laining  decision  making; 
a  large  amount  of  data  indicates  that  subjective  prob- 
ability cannot  always  equal  objective  probability.    One 
alternative  is  to  uae  a  decision  model  in  which  sub- 
jective probabilities  need  not  add  up  to  any  particular 
constait.    One  property  of  such  a  model  is  that  utility 
must  have  a  true  zero  point.  The  only  reasonable  zero 
point  for  utility  is  where  one  now  Is.    Any  form  of  die 
expected  utility  maximization  hypothesis  implies  a 
strong  relationsh^  among  the  slopes  of  indifference 
curves  for  simple  bets.  This  relationship  leads  to  an 
experimental  test  of  the  applicability  of  models  of  this 
class.  (Author) 
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Harvard  Medical  School,  ooiton,  Mass. 
CHANGES  IN  QRCULATION  DURING  THE  HIBER- 
NATING CYCLE,  by  Charles  P.  Lyman.  RepL  for 
1  Feb- 30  Apr  59  on  Contract  AF  41(657)190.   June  59. 
6p.  Technical  note  AAL-TN-39- 13.  AD- 230  849 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  146  237 

1 
As  hibernation  begins,  heart  Ute  and  blood  pressure 
drop  rapidly,  foUowed  by  a  drop  in  body  temperature. 
As  the  aniiTMl  enters  deeper  Into  the  hibernating  state, 
the  peripheral  resistance  increases  linearly  with  tem- 
perature, and  the  pulse  pressure  becomes  greater. 
By  the  tinK  the  deeply  hibernating  state  has  been 
reached,  the  heart  rate  may  be  as  low  as  four  beats  a 
minute;  but,  because  of  the  high  pulse  pressure  and 
high  peripheral  resistance,  a  rather  remarkably  high 
mean  blood  pressure  is  maintained.    At  this  tint's 
usually  the  systoUc  pressure  varies  between  60  and 
90  mm.  Hg- ,  and  the  diastolic  pressure  varies  be- 
tv  een  30  and  below  10  mm.  F»recise  measurements  of 
the  lowest  diastolic  pressures  have  not  been  possible 
I  ecause  of  sUght  drifts  in  tha  recording  apparatus. 

Illinois  U.  fUrbanaJ.  ^„ 

STUDIES  ON  THE   ECHTH  CRANUL  NERVE  OF 
BKDLOGICAL  SUBJECTS,  by  p.  R.  Steggerda.  Jan  60. 
14d.   10  refs.   AFMDC  Technical  rept.  60-2. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  146  191 

Various  techniques  for  implanting  recording  electrodes 
on  the  cortical  projection  araas  for  the  vestibular  sys- 
tem and  on  various  branches  of  the  eighth  cramal  nerve 
are  presented.    Preliminary  evidence  indicates  that 
ablation  of  the  vestibular-cortical  area  as  weU  as  sec- 
tioning of  the  eighth  cranial  nerve  allows  the  cat  to  be- 
come less  disoriented  and  uncoordinated  than  the  nor- 
mal unoperated  cat  when  exposed  to  zero  or  subgravity 
states.    It  appears  that  complete  bi-labyrinthectomy  is 
more  effective  in  producing  freedom  from  disorienta- 
tion and  uncoordination  than  i:omplete  ablation  of  the 
vestibular-cortical  area  in  the  cerebrum  when  the  ani- 
mals are  exposed  to  zero  or  jsubgravity  conditions. 
(Author)  I 
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Arctic  Aeromedical  Lab. ,  t^dd  AFB.  Alaska, 
THE  EFFECT  OF  TEMPERATURE  ON  MYO- 
CARDIAL ADENINE  NUCLEOTIDE  LEVELS  AND 
THE  ACTIVITY  OF  VARIOUS  OXIDASES  IN  RABBITS 
AND  ARCTIC  GROUND  SQUtRRELS.  by  John  P. 
Hannon.  Nov  59,  I8p.  12  ref i .  Technical  rept.  59-2. 
Order  from  LC  mi$2.40,  ph5|3.30  PB  146  262 

Certain  physiological  and  biot^hemical  properties  of 
the  hearts  of  rabbits  (non-hibemators)  and  active 
arctic  ground  squirrels  (hibemators)  were  compared. 
When  the  anesthetized  intact  pnimals  were  rendered 
hypothermic  in  ice  water,  ventricular  tissue  removed 
from  rabbits  with  rectal  temperatures  of  15°  C 
showed  that  a  conversion  of  4TP  to  ADP  had  occurred. 


Lowering  the  body  temperature  to  15°  C  in  squirrels 
had  no  effect  on  ventricular  ATP  levels .  At  both  nor- 
mal and  hypothermic  temperatures,  squirrel  ventri- 
cles contained  considerably  more  adenine  nucleotide 
(ATP  and  AMP)  than  rabbit  ventricles  .  Measuremems 
were  made  of  the  levels  of  several  different  ventri- 
cular oxidase  activities  at  38°  and  at  15°.  At  38° 
squirrels  exhibited  a  higher  glutamic  but  a  lower 
p-hydroxybutyric- ,  malic-,  and  succinic-oxidase 
activity  than  rabbits  .  At  15°  similar  species  differ- 
ences were  found.  (Author) 


Audiology  Lab. ,  Northwestern  U. .  Evans  ton.  111. 
THE  ALTERNATE  AND  SIMULTANEOUS  BINAURAL 
BALANCING  OF  PURE  TONES,  by  James  F.  Jerger 
and  Earl  R.  Harford.    Jan  60,   13p.    18  refs.    AFSAM 
rept.  no.  60-30;  AD-232  649. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  144 

The  interaural  intensity  relations  producing  equal 
loudness  when  pure  tones  were  presented  alternately, 
and  median-plane-localization  when  they  were  pre- 
sented simultaneously  to  the  two  ears,  were  studied 
in  normals  monaurally  masked  normals,  and  patients 
with  unilateral  sensorineural  hearing  loss,  both  with 
and  without  loudness  recruitment.    Results  indicate 
that  the  two  types  of  Judgment  do  not  yield  equivalent 
results.    In  general,  median-plane-localization  re- 
quires more  nearly  equivalent  SPLs  at  the  two  ears 
than  does  equal  loudness,   but  there  are  important 
qualifications .    A  s  ignif icant  clinical  implication 
arising  from  these  findings  is  that  loudness  recruit- 
ment must  always  be  measured  by  alternate,  never 
by  simultaneous,  stimulation  of  the  two  ears. 
(Author) 
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Development  Center.  Johnsville.   Pa. 
NADC  BIOLOGICAL  INSTRUMENTATION  SYMPO- 
SIUM OF   10  DECEMBER  1958;  FOURTH  LETTER 
REPORT  CONCERNING,  by  J.  Gordon.   R.  Jensen  and 
others.    Rept.  on  Proj.  MR  005.  15-0002.  2. 
28  Dec  59,   8p.  4  refs.    TED  ADC  AE  1412.  1;  TED 
NAM  AE  1403.  1. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  145  700 

The  present  communication  constitutes  a  preliminary 
report  on  the  usefulness  of  the  EEG.  electroencepha- 
lograph, as  a  means  of  monitoring  certain  aspects  d 
cerebral  function  in  air-and  spacecraft  pilots  while 
in  flight  and  constitutes  a  feasibility  study. 


Dunlap  and  Associates.   Inc.   [Stamford,   Conn.  J 
RELATIVE  MOTION  II.   THE  NATURE  OF   RELA- 
TIVE MOTION  SITUATIONS,  by  Charles  R.  Kelley, 
Hugh  M.  Bowen  and  others.    Rept.  on  Contract 
N61339-316.    19  Nov  59,   113p.  36  refs.    Technical 
rept.   NAVTRADEVCEN-316-1. 
Order  from  LC  miJ6.  00,  ph$18.  30  PB  145  756 

The  study  defined  relative  motion  as  the  change  in  the 
relative  position  of  two  moving  objects  which  can  be 
perceived  or  understood  in  terms  of  more  than  one 
frame  of  reference.    A  groundwork  for  psychological 
theory  was  developed  which  yielded  guidlines  for 


selecting  the  "outside- in"  versus  the  "inside-out" 
reference  frame  for  operator  tasks.    The  appropriate- 
ness of  a  reference  frame  was  found  to  be  a  function  of 
(a)  The  speed  witii  which  a  given  task  must  be  carried 
out  and  other  operator  requirements,    (b)  The  physical 
environment,  especially  as  it  affects  the  richness  and 
size  of  visual  cues,    (c)  The  nature  of  accessory  cues 
(e.  g.  instrumentation).    The  experimental  portion  cA 
the  study  identified  shape  of  a  target  as  one  of  the 
crucial  clues  to  its  movement  when  observed  by  a 
moving  observer.    It  also  identified  an  important 
constant  error  in  the  judgment  of  a  moving  target  by 
a  moving  observer. 


George  Washington  U.  School  of  Medicine, 

Washington,  D.  C. 
EFFECT  OF  LIPOTROPIC  FACTORS  ON  COLD 
PHYSIOLOGY.    IL    PREVENTIVE  AND  CURATIVE 
EFFECTS  OF  COLD  ON  FATTY  LIVERS,  by 
Carleton  R.  TreadweU.    Rept.  on  Contract 
AF  18(600)463.    Sep  57,  20p  5  refs.    Technical  note 
AAL-TN-57-24;  AD-230  834. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  243 

Four  experiments  are  reported:  (1)  effect  of  cold  on 
growth,  efficiency  ratio,  and  liver  fat  in  adult  rats; 
(2)  curative  effect  of  cold  on  fatty  Uvers;  (3)  preven- 
tive and  curative  effect  of  cold  on  cholesterol  fatty 
Uvers;  and  (4)  effect  of  high  dietary  fat  levels  on  Uver 
fat  in  the  cold-    Results  indicate  that  (1)  cold  is  an 
effective  lipotropic  agent  in  both  young  and  adult 
animals;  (2)  cold  has  a  curative  as  weU  as  a  preven- 
tive effect  on  fatty  livers;  (3)  cold  does  not  have  pre- 
ventive or  curative  effects  on  the  blood  or  liver 
cholesterol  in  cholesterol- fed  rats;  (4)  cold  has  a 
preventive  and  curative  effect  on  the  neutral  fat 
fraction  of  the  liver  in  cholesterol-fed  rats  in  the 
cold;  and  (5)  the  lipotropic  effect  at  cold  appears  to  be 
due  to  an  effect  on  the  neutral  fat  fraction  wi  th  all  of 
the  diets  studied 


School  of  Aviation  Medicine,  Brooks  AFB.   Tex. 
CARBON  MONOXIDE  CAPACITY  MEASUREMENTS 
ON"  HUMAN  AND  RAT  SKELETAL  MUSCLE,  by 
James  P.  Ellis,  Jr. ,  Robert  T.  Oark  and  others. 
Oct  59,  7p.    9  refs.    Rept.  59-25.   AD-231  541. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  189 

Two  methods  were  comparatively  evaluated  for  sub- 
sequent use  as  a  measure  of  the  CO  capacity  <rf  ani- 
mal tissues.   One  method  was  based  on  measurement 
of  the  volume  of  carbon  monoxide  extracted  from 
muscle  homogenates  which  had  previously  been  equili 
brated  with  known  CO-N2  mixtures;  the  other  method 
was  based  on  estimation  of  the  CO  capacity  from  the 
spectrophotometric  differential  determination  of  die 
hemoglobin  and  myoglobin  content  of  the  muscle,    A 
comparative  analysis,  employing  the  two  methods, 
was  also  carried  out  on  human  and  rat  muscle. 


School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
A  STUDY  OF  THE  REFERENCE  AND  90-DAY 
AUDIOGRAMS  OF  A  GROUP  OF  AIR  FORCE  AIR- 
CRAFT AND  ENGINE  MAINTENANCE  MEN,  by 
Daryle  L.  Waldron.  Oct  59.  14p.  7  refs.  Rept.  59-96. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  146  187 


This  report  presents  a  descriptive  analysis  of  these 
audiograms  and  of  the  differences  between  them. 


Tufts  fU.  1  School  of  Medicine.  Boston,  Mass. 
METABOLISM  OF  FATTY  ACIDS  AND  KETONE 
BODIES  IN  ANIMALS  EXPOSED  TO  COLD,  by 
David  Rapport.    Rept.  for  31  Jan-30  Apr  58  on 
Contract  AF  18(600)583.    June  58,   15p.    3  refs. 
Technical  note  AAL-TN-58-5;  AD-230  837. 
Order  from  LC  mi  $2.  40.  ph  $3.  30  PB  146  239 

Contents : 

Development  of  a  method  of  isolating  non -phosphorus 

containing  esters  of  fatty  acids 
Standardization  of  a  method  for  paper  chromatography 

of  phospholipids 
Gas  chromatography  of  lipids  and  derivatives 
Methods  developed  for  oxidative  phosphorylation 

studies 
Adenosinetriphosphatase  incubation  procedure 
Measurement  of  inorganic  phosphate  from  ATP 

breakdown 
Further  work  on  the  volatile  lipid  formed  during  the 

metabolism  of  albumin-palmitate-1-C^^ 
Metabolic  effects  of  hypothermia  in  vitro 
Continuation  of  studies  on  acetate  oxidation  by  a 

homogenate  system 


Tufts  U.  School  of  Medicine.  Boston,  Mass  . 
METABOLISM  OF  FATTY  ACIDS  AND  RELATED 
SUBSTANCES  IN  ANIMALS  EXPOSED  TO  COLD,  by 
David  Rapport.   Rept.  for  1  Feb- 30  Apr  59  on  Contract 
AF  41(657)145.  June  59,  lOp.  2  refs.  Technical  note 
AAL-TN-59-17;  AD-230  851. 
Order  from  LC  mi$1.80,  ph$1.8G  PB  146  236 

The  addition  of  glucose  to  the  supsmatant  fraction  re- 
sulted in  a  20%  increase  in  C^^^  production  from 
acetate- l-C^*  by  both  control  and  cold-fasted  mito- 
chondria. In  addition,  glucose  plus  hexokinase  was  a 
more  potent  stimulator  of  acetate  oxidation  than  glu- 
cose plus  the  supernatant.  The  mitochcMidria  from  the 
control  rats  oxidized  acetate  much  more  rapidly  in  the 
presence  of  glucose  plus  hexokinase  plus  the  super- 
natant, while  the  cold-fasted  mitochondria  oxidized 
acetate  no  faster  than  when  glucose  and  hexokinase 
were  present  alone.  AMP  and  ATP  appeared  to  be 
equally  effective  in  promoting  acetate  oxidation  by  con- 
trol mitochondria.  ATP  caused  cold-fasted  mito- 
chondria to  oxidize  acetate  at  appreciably  higher  rates 
than  did  AMP.   Findings  indicated  that  the  serious  de- 
fects in  acetate  oxidation  in  the  cold -fas  ted  liver 
slices  and  homogenates  did  not  appear  in  the 
mitochondria . 


Tufts  U.  School  of  Medicine,  Boston,  Mass. 
RELATIVE  MERITS  OF  SLOW  VERSUS  RAPID  RE- 
WARMING  AND  INTERNAL  VERSUS  EXTERNAL 
REW ARMING  FOLLOWING  ACUTE  GENERAL  AND 
LOCAL  HYPOTHERMIA.  1,  by  Henry  E.  D'Amato 
and  Benjamin  G.  Covino.  Rept.  on  Contract  AF 
41(657)183.  June  58,  4p.  Technical  note  AAL-TN- 
58-21;  AD-230  840. 
Order  from  LCmi$ 1. 80.  ph$  1.80  PB  146  238 
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General  Hypothermia:  Studies  were  made  to  ascertain 
the  cardiovascular  changes  which  occur  during  cool- 
ing and  rewarming  techniques.  No  gross  neurological 
abnormalities  were  observed  In  15  dogs  who  had  been 
rendered  hypothermic  by  imnmersion  in  crushed  ice. 
All  animals  appeared  healthy,  exhibiting  normal  appe- 
tite and  activity.  No  behavioral  changes  were  ob- 
served. No  cardiovascular  cdllapse  occurred  in  any 
of  the  4  animals  cooled  to  a  rectal  temperature  of 
25°C  and  rapidly  rewarmed  or  cooled  to  a  rectal  tenv 
perature  of  25°  to  300C  and  sjowly  rewarmed.  ^xal 
hypothermia:  The  right  hind  paws  a(  5  rabbits  were 
maintained  at  a  temperature  of  -20  to  -S^C  (as 
measured  by  a  needle  thermiiter  probe  placed  be- 
neath the  skin)  for  30  min  and  subsequently  rewarmed 
in  warm  (450C)  air.  All  aninjals  developed  a  severe 
case  of  frostbite.   Five  rabbits  were  subjected  to  the 
same  procedure  except  that  tke  limbs  were  rewarmed 
rapidly  in  hot  (45° C)  water.  Rapid  rewarming  ap- 
peared to  be  more  efficacious  than  slow  rewarming  in 
cases  of  severe  frostbite  d  30  min  duration. 


Vision  Research  Labs. ,  U.  al  Michigan,  Ann  Arbor. 
DETECTABILITY  OF  TARGETS  CONSISTING  OF 
MULTIPLE  aiALL  POINTS  OF  LIGHT,  by  A.   B. 
Kristofferson  and  W.   N.   Dember.    Rept.  on  Proj. 
Michigan,  Contract  DA  36-03l9-sc-52654.    Sep  58, 
25p.  9  refs.    Rept.  no.  2144-298-T. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  146  000 

An  element- contribution  hypothesis  developed  previ- 
ously to  account  for  the  detectability  al  symmetric, 
uniform,  continuous  targets  ts  extended  to  the  case  d 
targets  consisting  of  two,  three,  and  five  discrete 
points  of  light.    The  data  preiented  on  the  detection 
probability  of  such  targets  are  analyzed  with  respect 
to  both  the  modified  element-contribution  hypothesis 
and  the  hypothesis  of  statistical  summation  of  inde- 
pendent events.    Contrast  thresholds  for  these  targets 
are  predicted  from  the  data  for  uniform  circular  tar- 
gets of  various  diameters  in  conjunction  with  the  data 
for  a  single-point  target  at  various  intrafoveal 
positions. 


Washington  U. .  Seattle. 
THERMAL  STRESS  AND  PHYSIOLOGICAL  STRAIN, 
by  L.  D.  Carlson  and  K.  J.  IL  Buettner.    Rept.  on 
Contract  AF  18(600)1467.    Ji»ie  57,   14p.   19  refs. 
Technical  note  AAL-TN-57-J3;  AD- 230  831. 
Order  from  LC  mi$2.  40.  phS3.  30  PB  146  242. 

The  evaluation  of  environmental  stress  and  the  re- 
sulting physiological  strain  is  presented.    Environ- 
mental stress  is  defined  as  the  tendency  of  the 
environment  to  cause  a  change  in  the  individual. 
Strain  is  defined  as  the  change  in  the  homeotherm 
broii^t  about  by  the  stress  (the  alteration  in  physio- 
logical function  to  maintain  temperature)  and  the 
degree  to  which  this  change  Is  effective.  A  statement 
of  the  environmental  stress  at  temperatures  below 
21°C  should  include  air  temperature,  wind  decrement, 
and  radiation  increment.  Tbe  mechanisms  available 
for  maintenance  of  heat  balance  with  a  negative  load 
are  increased  heat  production  and  added  insulation. 
Departure  from  the  steady  state  will  show  an  in- 
creased heat  production,  a  decreased  skin  tenipcra- 
ture.    The  environmental  stress  at  temperatures 
above  21°C  in  the  clothed  individual  includes  air 


temperature,  wind  velocity,  radiation  gain,  and 
water  vapor  pressia-e.    The  mechanisms  available  (or 
nnaintenance  of  heat  balance  were  found  to  be  in- 
creased blood  circulatian  to  the  skin  and  evaporation. 


Willow  Run  Labs.  ,  U.  of  Michigan,  Ann  Arbor. 
THE  MAGNITUDE  OF  TOE  PULFRICH  STEREO- 
PHENOMENON  AS  A  FUNCTION  OF   TARGET  VE- 
LOCITY, by  Alfred  Ut.  Rept-  on  Project  Michigan, 
Contract  DA  36-039- sc- 52654.  jan  59,  16p.   10  refa 
Rept,  no.  2144-362-T. 
Order  from  LC  miR  40,  ph$3.  30  IB  145  785 

When  filters  of  unequal  optical  density  are  placed  in 
front  of  the  two  eyes,  a  target  which  is  actually  oscil- 
lating in  a  frMitoparallel  plane  appears  nearer  than  h 
really  is  for  one  direction  of  stroke  and  farther  than 
it  really  is  for  the  return  stroke  (Pulfrich  stereophe- 
nomenon).  Measurements  of  the  near  and  far  dis- 
placements of  a  black  vertical  rod  have  been  obtained 
for  a  wide  range  of  target  velocities  under  each  of 
several  conditions  of  unequal  binocular  retinal  illumi- 
nance.   The  experimental  data  show  that,  for  any  given 
difference  in  binocular  retinal  illuminance,  the  near 
and  far  di^lacen^ents  progressively  increase  as  tar- 
get velocity  is  increased.  The  data  show  also  that,  for 
any  given  target  velocity,  the  near  and  far  displace- 
ments progressively  increase  as  the  dlfferaice  in 
binocular  retinal  illuminance  is  increased.  The  ob- 
tained resiits  are  analyzed  in  terms  of  an  hypothe- 
sized absolute  visual  latent  period  whose  magnitude  is 
assumed  to  be  an  inverse  function  of  level  of  retinal 
illuminance.  The  results  are  shcwm  to  be  in  good 
quantitative  agreement  with  predictions  based  on  the 
geometrical  theory  of  the  Pulfrich  effect.  Discrepan- 
cies at  low  target  velociUes  are  noted  and  discussed 
(Author) 


Biochemistry 


Institute  of  Psychiatry,  Maudsley  Hospital,  London 

(Gl.   Brit.) 
ADVANCED  STUDY  OF  CHEMICAL  MECHANISMS 
IN  CEREBRAL  FUNCTICWING.    Final  technical  rept. 
no.  2  for  1  Nov  58-31  Oct  59  on  Contract  DA  91-591- 
EUC- 882-01- 1018-59.    fl959]  12p.   1  ref.    AD-230  OTtt 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  204 

Methods  have  been  examined  for  the  partial  purifica- 
tion of  a  cerebral  phosphoprotein,  attached  to  particu- 
late matter  and  undergoing  metabolic  change  when 
intact  cerebral  tissues  are  stimulated  electrically. 
The  phospboprotein  was  not  extracted  frxxn  tissue 
residues  by  solutions  of  sodium  chloride  or  magnesium 
sulphate  at  2.  5-3.  O^i;  by  acidic  or  alkaline  buffers  or 
by  treatment  with^-butanol.    Complete  solitfion  was 
obtained  with  a  sulphonated  alkyl  detergent,  presuma- 
bly^as  a  result  of  micelle  formation.    Other  deter- 
gents lead  to  a  degradation  of  the  phospboprotein. 
From  solution,  the  material  can  be  precipitated  with 
acetone  at  low  temperature  and  dissolved  in  dilute 
alkali.    TTie  results  are  discussed  with  regard  to  the 
importance  of  the  phoaphoprotein  in  the  activity 
metabolism  of  nervous  tissue  and  aspects  for  future 
study  are  indicated. 


)4aval  Radiological  Defense  Lab. .  San  Francisco, 

CaUf. 

EFFECTS  OF  X-IRRADIATION  ON  UPID  METAB- 
OUSM.  IV.   UPOGENESIS  FROM  ACETATE-Cl^ 
lY  THE  UVER,  by  W .  L.  Warner,  S.  R.  Lemer, 
UKIC.  Entenman.   23  Oct  57,  25p.  16  refs.  Research 
ad  Development  Technical  rept.  USNRDL-TR-194; 
AD- 160  461. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  829 

Rats,  mice  and  guinea  pigs  were  subjected  to  whole 
bqdy  X- irradiation  and  the  uptake  of  C*"*  from  acetate- 
C^lnto  liver  lipids  and  exhaled  COo  was  determined. 
The  conversion  of  acetate-Cl^  to  lii»d  C'^  in  liver 
slices  prepared  24  hours  after  irradiation  was  in- 
creased as  much  as  20  fold  in  rats  ,  2  fold  in  guinea 
pigs  and  not  at  all  in  mice.  The  changes  noted  were 
roughly  correlated  with  the  levels  of  liver  glycogen. 
The  daw  offer  a  possible  explanation  for  the  pre- 
Tlously  observed  Increases  in  blood  lipid  levels 
following  X- irradiation.  (Author) 


Schulz,  G.   V. 

TEMPERATURE  DEPENDENCE  OF  SECOND  VIRIAL 
COEFFiaENT  IN  SERUM  ALBUMIN  SOLUTIONS, 
by  G.  V.   Schulz,   H.   Ende  and  H.   Inagaki.    Technical 
rept.  (Final)  1  Nov  58-30  Oct  59,  on  Thermodynami-. 
al  Behaviour  of  Albumin  in  Solution,  Contract  DA  91- 
591-EUC-98O-01-llO7-59,  [1959]  19p.  26  refs. 
AD- 231  392. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  951 

Scattered  intensities  from  bovine  serum  albumin  in 
solution  were  studied  at  several  temperatures  in  the 
ricinity  of  its  isoionic  point  and  in  the  presence  of 
jcdium  chloride.    The  extraneous  salt  concentration 
dependence  of  second  virial  coefficient  A2  was  dis- 
cussed in  terms  of  the  theory  of  Edsall  et  al.  0-  A™- 
Cbem.  Soc.  68:2315,   1946)  and  the  protein -protein 
interactian  term  P22  was  estimated  from  the  observed 
data. 


Uhlversity  of  Southern  California.    School  of 

Medicine,   Los  Angeles. 

TESTOSTERONE- INDUCED  N- RETENTION  IN 
CASTRATED  RATS  ON  DIETS  CONTAINING  IN- 
OOMPLETE  PROTEINS,  by  M.  E.  Nimni  and 
L  Geiger.    Rept.  on  Contract  AF  18(600)549.    Oct  57, 
!p.  9  refs.    Technical  note  AAL-TN-57-28; 
AD-230  836. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  240 

Testosterone  propionate  treatment  increased  the 
nitrogen  retention  of  castrated  adult  male  rats  even 
•hen  the  diet  contained  zein  or  gelatin  as  the  only 
nitrogen  sources,  compounds  which  do  not  support 
protein  synthesis  because  of  their  lack  of  some 
eisential  amino  acids.    A  slight  shift  to  positive 
nitrogen  balance  has  been  observed  in  TP-treated 
rats  which  received,  as  their  only  nitrogen  source,  a 
mixture  of  3  non-essential  amino  acids.    The  results, 
iherefore,  seem  to  suggest  that  TP- induced  nitrogen 
retention  does  not  necessarily  indicate  an  increase  of 
Qtsue  protein  syntliesis. 


Medical  Specialties  and  Equipment 


Armed  Services  Technical  Information  Agency, 

ArllngtcMi,  Va, 
BIO- ASTRONAUTICS,  SUPPLEMENT.  Report  Bibli- 
ography.  Feb  60,  49p.  248  refs.  AD- 233  000. 
Order  from  OTS  $1.  25  PB  161  653 

Previous  biblk>graphie8  have  covered  the  literature  on 
bio-astronautlcs  through  1958.    This  stfiplemental  bib> 
liogrsfihy  brings  the  subject  matter  if)  to  date  through 
1959  insofar  as  report  literatiire,  represented  by 
ASTIA  holdings,  is  concerned.  (Autbor)  (See  also 
PB  151  853) 


Airmy  Prosthetics  Research  Lab. ,  Washington,  D.  C 
COMPARISON  OF  STAIN  RESISTANCES  OF  VINYL 
MATERIAL  DETERMINED  BY  THE  SPECTRO- 
PHOTOMETER AND  COLOR-DIFFERENCE  METER, 
by  James  Hill  and  William  Wiedmann.    3  Feb  59,  '^. 
2  refs.    Technical  rept.  no.  5904. 
Order  from  LC  mi$l.  90,  ph$l.  80  PB  145  706 

Stain  resistance  values  were  calculated  and  results 
compared. 


National  Bureau  of  Standards,  Washington,  D.  C 
ANALOG- DIGITAL  CONVERSION  EQUIPMENT  FOR 
ELECTROCARDIOGRAPHIC  DATA,  by  L.  TWack. 
Apr  60,  46p.    Technical  note  42. 
Order  from  OTS  $1.  25  PB  151  401 

A  corrected  orthogonal  3- lead  system  has  been  used 
to  record  electrocardiograms  directly  from  patients 
at  Veterans  Hospitals,  using  three  FM  channels  of 
magnetic  tape.    A  pilot  facility  has  been  designed  and 
assembled  by  NBS  to  permit  a  medical  technician  to 
inspect  these  on  an  oscilloscope  and  select  a  signifi- 
cant cardiac  cycle.    Tliis  is  automatically  sampled  at 
milUsecond  intervals  and  the  numerical  values  are 
stored  in  digital  form  on  magnetic  tape  acceptable  to 
an  electronic  computer.    Upon  writing  various  pro- 
grams for  the  digital  computer,  the  cardiac  re- 
searcher will  have  a  flexible  tool  for  objective  analy- 
sis of  large  quantities  of  biological  data  by  a  variety 
of  possible  criteria,   (Autbor) 


School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
RESTORATIVE  DENTISTTIY  WORKLOAD  OF  THE 
USAF  DENTAL  SERVICE,  by  Lucian  Sanyd  and 
Clarence  M.  McCaU,  Jr.    )an  60,  7p.  5  refs. 
Rept.  60-27;  AD- 232  648. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  145 

This  analysis  indicates  that  the  system  of  allocating 
dental  resources  on  the  basis  of  total  number  of 
personnel  assigned  is  complicated  by  personnel  turn- 
over, and  by  the  restorative  dental  problem  of  in- 
coming basics  and  overseas  dependents. 
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Microbiology 


Army  Chemical  [Corps]  Fort  Petrick.  Md. 
MO^'eY  B  VIRUS:  A  RE  VIEW  OF  THE  L  TERA- 
TURE.  t^  WilliajnJ    Soper^  Aug^9    26p.   35  refs. 
BWL  Technical  Study  17.    AD-2J9  9VJ. 
Order  from  LC  mi$2.  70.  phM.SO  PB  145  874 

me  content  at  this  report  deals  ^^^  the  original  ob- 
servations c^  Dr.   Albert  Sabin  on  infection  of  man 
with  B  virus  and  continues  with  accounts  <rf  other 
known  infections.    Diagnostic  methods  for  isolation 
and  identification  oT  the  virus  iti  monkeys  and  man 
are  included.    The  growth  and  ^^tion  of  the  virus  in 
various  host  tissues  and  it's  physical  and  chemical 
properties  are  discussed. 


Karolmska  Institutet.   Stockhdhn  (^eden) 
CONTINUED  STUDIES  ON  THIe  INF^-UENCE  OF 
cSJ-nVA-nON  TECHNIQUES  ON  TOE  ANTOENIC 
rWARACTER  OF  BACTERIA,  by  C.   -G.  Heden. 
^1  tihScal  rept.  for  Nov  5i8-Nov  59  on  Contract 
DA91-?9rEUC-947-01-1058-^9.    [1959]    24p. 

18  refs.   AD- 231  369.  „,  ,  . a -Ws 

Or^  from  LC  mi$2.  7a  phH  80  PB  146  205 

H.  pertussis  was  gro^n  underlpUot  P^^^^."""^^' 
and^e  ceUs  were  broken  up  *id  extracted.    The  two 
tasic  fractions  were  the  soluble  components  obtained 
bv  extraction  and  the  sedimentable  portion  which 
Z^io  consist  of  cellwalls  which  could  be  tested 
^  the  form  of  a  lyophilic  coUoid.    T^e  extraa  con-^ 
ained  both  a  neurotoxic  and  a  dermatonecrotic  com- 
ZSit  which  could  be  roughly  separated  by  Physico- 
Scal  techniques.    None  of  the  nucleic  acid  or  pro- 
«STractions  isolated  from  the  bacterial  extracts 
w^e  immunogenic.   On  the  odier  hand  the  sedimen- 
r^le  ^^on  proved  to  be  an  excellent  imniunogen 
^ti  a^?s°  no^toxicity.    It  is  unfortunate  that  the 
^muWSi  of  H.  pertussis  to  such  a  large  extent  is 
^so^Sf^with.  cTidentical  with  cellwall  fragments. 
A  faa^ch  mkes  the  originally  planned  study  of 
Sie^eld^  as  a  function  of  tha  growth  phase  difficult 
or  impossible  to  perform. 

Parke    Davis  and  Co. .  Detrbit,  Mich. 
l>^E?nGATION  OF  COMBU^ED  BACTERIAL  VAC- 
2Slg^  TOXOIDS,  by  H.  B.  Devlin    Ida  Nemer. 
aiS^t^Carpenter.   Final  r^pu  gf  ^OMa^  ^^'^^ 
Peb58.   [I958]53p.   SSrefs^  AD^200  842^  1^828 
Order  from  LC  nu>J.  ou,  pn^.  ^ 

The  work  was  to  determine  Whether  it  was  immuno- 
SticaUv  practical  to  combing  a  large  number  of 
tecterial  vaccines  and  toxoids  in  one  preparation  for 
SaUon^f  man.    Small  laboratory  animals  were 
s^est^  for  these  preUminHry  experiments  in  which 
l^ZZ  would  be  made  to  combine  a  minimmn  of 
five  and  a  maximum  of  ten  attigens.    The  scqpe  ol 
workl^nctuSS^the  study  of  Tion-biological "  adjuvants 
r^h  aralaminum  gels  and  mineral  oil  to  improve  the 
n^^e^tive^pacity  of  the  product.    Invnunogenic 
actwTt  es  we'J^^to  be  compared  by  determining  the 
mers  of  antibodies  produce.^  in  the  serum  or  the 
cte^rL  of  protection  confer^kl  against  a  toxic  or 
S?iaous  c^Sllenge.    T^e  results  of  the  work  are  given. 


Pathology 


J^^Ti^Cmn^FOK^DlAG^OSl^  EARLY 
S^^VE  PULMONARY  DISEASE;  FINAL  RE- 
PORT.   21  Dec  59.  49p.  Technical  rept.  RA1>  i  K- 

^r  from  LC  ml$3.  30.  ph^-  80  PB  145  827 

The  results  at  a  sttrfy  to  determine  the  feasibility  erf 
correlating  respiratory  sounds  with  pathological 
changes  in  the  lungs  by  means  d  analysis  c*  the  fre- 
quency and  amplitude  variances  during  respiration  are 
presented. 


Cologne  U.   (Germany). 
SELFINTOXICATION  OF  THE  ORGANISM  IN  (AD- 
VANCED) RENAL  AND  HEPATIC  INSUFFICIENCY, 
bvFr    Franzen.    Annual  rept.  (Final  technical)  for 
1  Aug" 57-31  Aug  59  on  Contract  DA  91-508-EUC-252. 
ri959]  185p.    AD-230  072. 
brder  from  LC  mi$8.  40.  ph$28.  80  PB  1 46  198 

-nie  following  investigations  were  carried  out:  (1)  the 
influence  at  body-own  proteinogenic  amines  on  the 
renal  function,  tested  by  means  of  the  clearance 
method  on  dogs:  (2)  clearance  of  electrolytes  (Na.  K. 
and  a);  (3)  the  influence  of  body-own  proteinogenic 
amines  on  the  renal  function  tested  in  diuresis^ex- 
periments  on  hydrated  rats;  (4)  the  influence  of  body- 
own  proteinogenic  amines  on  the  diuresis  of  rats  after 
previous  gift  of  an  aminoxydase-blocker(Iproniacid). 
(5)  determination  of  proteinogenic  amines  in  blood  and 
urine  of  patients  suffering  from  renal  and  hepatic 
diseases;  (6)  the  influence  of  body-own  proteinogenic 
amines  on  change  of  gas,  body-weight,  blood-sugar, 
and  body  temperature  of  rats  and  rabbits, 
respectively. 


Pharmacology  and  Toxicology 


REACTIONS  WITH  CHOLIN ESTERASE,  by 
Frederick  W.  Hoffman.  James  W.  King  and  Harry  O. 
Vtichel.    Rept.  for  Sep  57- Feb  59.    Nov  59,   Up. 
orefs.    CWLR-2325,  AD- 230  382. 
I  order  from  LC  mi$2.  40.  phl3.  30  PB  146  251 

Hie  effect  of  variation  of  the  alkoxy  group  (R')  in  the 
series  of  Systox  and  Isosystox  analogs  of  the  types 
1RP(S)(0R')  OCH2CH2SC2H5(D  and 
RP(0)(OR')SCH2CH2SC2H5(ID.  respectively,  was  In- 
restigated  for  the  compounds  with  R  being  CH3  and 
C2H5.    The  thiono  compounds  of  type  I  were  prepared 
^  the  reaction  of  the  appropriate  chloridothioates. 
RP(S)(0R')C1.  with  the  sodium  derivative  of  2-ethyl- 
iioethanol,  and  the  resulting  compounds  I  isomerized 
•jiermally  to  the  thiolo  derivatives  IL    The  rates  of  the 
inactivation  of  choUnesterase  by  I  at  pH  7.  4  and  25 
ire  all  small  compared  to  those  of  the  U  which  show, 
with  increasing  chain  length  of  the  R'  group,  in- 
creasing velocity  constants.    (Author) 


[Army  Chemical  Warfare]   Labs. ,  Army  Chemical 
Center,  Md.  ^^, 

METHODS  FOR  QUANTITATIVE  DETERMINATION 
OF  GB  ABSORBED  FROM  INSPIRED  AIR  OF  MAN 
DURING  REST  AND  EXERCISE,  by  Fred  W.  Oberst, 
William  S.  Koon  and  James  W.  Crook.    Oct  52,  de- 
classified 30  Mar  59,  29p.   9  refs.   Medical  Labs. 
Research  rept.  no.   143. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  146  249 

A  method  was  developed  for  the  quantitative  determi- 
nation of  GB  absorbed  from  inspired  air  c<  man  during 
rest  and  exercise.    A  subject  inspired  orally  a  known 
concentratiai  of  GB  (GB-fluoroisopropoxymeihyl 
phosphine  oxide)  vapor  and  exhaled  it  into  a  Kel-F  bag, 
the  concentration  was  determined  by  analysis.    The 
amount  of  GB  retained  in  the  body  was  calculated.    To 
increase  the  minute  volume  of  respired  air  the  subject 
performed  work  on  an  erRometer.    The  amount  of  GB 
retained  (dosage)  for  a  two  minute  inhalation  period 
in  a  man  at  rest  varied  between  6  and  13  mmg.   During 
jihalation  of  a  comparable  concentration  exercise 
increased  the  amount  retained  to  24-82  mmg.    (Author) 


Armv  Oiemlcal  Corps. ,  Fort  Detrick,  Md. 
TOE  uSdRATORY  PRODUCTION  OF  JX^gmO-^ 
^lANfiLiA  POISON,  by  Uoyd  H.  Graf.  Mat^  J. 
f^^h^^Carl  R.  Brewer.    Rept.  for  Apr  51- 
ii^52.   6  NOV  52.  44p.   4  refs.   Special  rept.  no. 

S^Jer  from  LC  mi$3.  30.  ph$7.  80  PB  145  875 

-nie  investigations  described  in  this  r^t  were 
under  taken  with  the  objective  of  providing  a  reliable 
^Sce  of  acauneila  poison  in  order  that  chemical 
characterization  might  proceed  without  interruptiai 
caused  by  failure  of  the  natural  sources.    Attempts 
were^de  to  increase  poison  yields  by  systematic 
rtJS^on  nutrition  and  incubation  conditions  affecting 
G  catanella. 


Army  Chemical  Warfare  Labs. .  Army  Chemical 

EFFECrre^  STRUCTURAL  VARIATIONS  IN 
SYSTOX  aSd  ^OSYSTOX  ANALOGS  ON  TOEIR 


Radiobiology 


Aerospace  Medical  Lab. ,  Wright  Air  Development 

Div      Wright- Patterson  AFB,  Ohio. 
INFLUENCE  OF  DIETARY  CYSTEINE  UPON  THE 
EFFECTS  OF  CONTINUOUS  LOW-LEVEL  IRRADI- 
ATION, by  R.  L.  Preston  and  A.  Hellman.    Rept.  on 
Physiology  at  Flight.    Dec  59,   18p.   15  refs.    WADC 
Technical  note  59-190. 
Order  from  OTS  $0.  50  PB  161  655 

Continuous  gamma  radiation  (38.  6  and  76.  8  roent- 
gens/week  given  in  8-  and  16-hour  periods/day.  re- 
spectively) was  administered  for  6  weeks  to  9  growing 
rats /radiation  level.    These  were  compared  to  9  con- 
trols.   Within  these  3  groups,  3  levels  c*  cysteine 
(0%,  0.  4%,  and  I.  6%  at  total  diet)  were  individually 
fed  in  a  factorial  experiment  to  determine  if  this  com- 
pound in  the  daily  diet  would  alleviate  the  effects  of 
continuous  irradiation.    Adverse  effects  on  a  number 


erf  physiological  variables  caused  by  the  irradiation 
were  not  alleviated  by  the  administration  erf  this  com- 
pound.   In  fact,  certain  criteria  were  affected  to  a 
greater  degree  when  the  animals  were  fed  the  high 
level  of  cysteine  (reduced  body  growth,  feed  con- 
sumption and  efficiency,  and  thymus  and  spleen 
weights).    (Author) 


Albert  Einstein  Medical  Center,  Philadelphia,  Pa. 
THE  METABOUSM  OF  THE  RADIATION  PROTEC- 
TIVE AGENT  2-AMINO-ETHYLISOTHIURONIUM 
BROMIDE  HYDROBROMIDE  IN  MICE  AND  ITS 
ALTERATION  BY  RADIATION,  by  Bernard  Shapiro. 
Dec  59,   13p.    8  refs.    AFSAM  59-3a,  AD-231  617. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  188 

These  experiments  were  designed  to  separate  the 
various  metabolic  forms  which  appear  in  the  mouse 
after  intraperitoneal  injection  of  AET  2-ammo- 
ethylisothiuronium  bromide  hydrobromide  (AET)  and 
to  measure  the  changes  in  these  forms  Induced  by 
radiation.    S-35  labeled  AET.  paper  chromatography, 
and  paper  electrophoresis  were  utilized  in  making 
these  analyses. 


Albert  Einstein  Medical  Center,  fliiladelf^a.  Pa. 
PROTEIN  BINDING  OF  AET  AND  ITS  ALTERATION 
BY  IONIZING  RADIATION,  by  E.  Anne  CJickens  and 
Bernard  9iapiro.   Jan  60,   12p.    7  refs.    AFSAM  60-2. 
Order  frr^n  'X  mi$2.  40,  ph$3.  30  PB  146  190 

Previous  repc     ■»  'lave  described  investigations  of  the 
behavior  of  the  ^at.  ation  protective  agent,  S-(2- 
aminoethyl)  thiurcmium  bromide  hydrobromide  (AET) 
in  aqueous  buffered  solutions  (1,  2)  and  in  human 
serum  (3).    In  aqueous  buffered  solutions  AET  under- 
went transguanylation  to  form  2-mercaptoethylguani- 
dine  (MEG)  and  its  disulfide,  guanidoethyl   disulfide 
(GED).    In  10'3  M  solutions  of  sulfur -35 -labeled  AET 
in  human  serum,  30  to  45  percent  of  the  radioactivity 
was  bound  to  the  serum  proteins.   The  amount  of 
binding  did  not  appear  to  change  appreciably  when  the 
serum  was  allowed  to  stand  at  room  temperature  or 
when  it  was  exposed  to  a  dose  of  240.  000  rep  from  a 
cobalt -60  gamma  ray  source.    After  doses  of 
1.  000, 000  rep,  however,   it  was  noted  that  the  amount 
of  radioactivity  bound  to  the  serum  proteins  increased. 
Since  radiation  protection  may  be  effected  by  a 
protein -bound  form  of  the  protective  agent  (4,  5),   it 
seemed  that  a  further  investigation  of  protein  binding 
and  its  alteration  by  radiation  should  be  made,    A 
detailed  study  at  the  interaction  between  MEG-GED 
mixtures  and  various  proteins  in  solution  and  of  the 
effect  of  irradiation  upon  their  interaction  is  herein 
reported. 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
THE  EFFECTS  OF  RADIATION  ON  OXYGEN 
DESIGNED  FOR  HUMAN  CONSUMPTION,  by  John  F 
Kircher,  Justin  S.  McNulty  and  others .  Rept.  on 
Health  Hazards  of  Materials  and  Radiation,  Contract 
AF  33(616)5659.  Dec  59,  37p.  24  refs .  WADC  Techni- 
cal rept.  59-618. 
Older  from  OTS  $1.00  PB  161  551 
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Bocfa  U«iuid  and  gaseous  aviator's  breathing  oxygen, 
cortain^d  under  controlled  pressure  and  temperature 
in  «tainl«8S  steel  yessels.  were  subjected  to  gamma 
irradiatioii.  The  rate  of  ozone  formatiofi  in  li<f*»doxy 
gen  was  nearly  constant  to  5.9  x  IQB  ergs  g."^  (C), 
the  n«ximum  dose  used  in  these  studies .  Ozone 
formed  during  Irradiation  of  gaseous  oxyrcn,  reached 
a  maximum  concentration  at  about  3  x  10/  ergs 
a  - 1(0  and  decreased  to  an  ecfiilibrium  coocentranon 
at  about  109  ergs  g.UC).  The  ozone  yield  appeared 
to  be  independent  of  pressure  and  dependent  upon  tem- 
perature and  dose  rate.  There  were  marked  increases 
in  the  ozone  yield  with  decreasing  temperature  and 
l^riiS^i^  dose  rate.  In  mixed-field  irradiations, 
induced  radioactivity  due  to  argon- 41  was  found,    ine 
equilibrium  activity  was  10  to  14  x  10"  ^  microcunes 
perc.c.  (Author^ 


fDefense  Atomic  Support  Agency]  Washington,   D.  C 
SOLITARY  ASPECTS  OF  THE  BIOLOGICAL  EF- 
FECTS OF  RADIATION,  by  Nathaniel  L  Berlin. 
9  Nov  56,  declassified  24  July  57,  58p.  67  refs. 
AFSWP-611;  AD-2I2  72L  ^     ^, 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  481 

This  study  has  been  prepared  as  a  review  (rf  some 
military  aspects  of  radiobiolqgy.    Particular  anention 
has  been  paid  to  the  dosimetric  considerations  and  the 
quantitation  of  biological  effect.    Wherever  possible, 
areas  of  controversy  have  been  reviewed  and 
evaluated.    (Author) 


;lab. , 


Naval  Radiological  Defense  lab. ,  San  Francisco, 

Calif. 
A  PROGRAM  FOR  THE   EVALUATION  OF  THE 
EFFICIENCY  OF  RESPIRATORY  PROTECTIVE  DE- 
VICES AGAINST  RADIOACTIVE  SUBSTANCES,  by 
F.   R.  Holden-   Interim  rept.  26  Sep  49,  declassified, 
7p.  2  refs.  AD-  165(H). 
Order  from  LC  mi$L  80.  phSl.  80  FB  146  855 

A  program  for  the  evaluation  of  the  efficiency  of 
respiratory  protective  devices  against  radioactive  sub- 
stances is  outlined.    Radon  diecay  products  and  radio- 
active dusts  of  controlled  particle  size  will  be  used  to 
measure  filtration  efficiencies  of  military  and  indus- 
trial protective  equipment.    The  chambers  in  which  the 
studies  will  be  made  are  described.  (Author) 


PubUc  Healtii  Service,  Washington,  D.  C. 
RADIOLOGICAL  HEALTH  OATA.  Monthly  rept. 
Apr  60,  48p.  12  refs. 

Order  from  OTS  $0.50.  $3.tty6mo8.      PB  161  371-1 
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Contents: 

Interpretations  of  radiation  levels 

Milk 

Description  of  public  health  service  milk  monitoring 
program 

Public  health  service  data  on  radioactivitY  in  milk 
(November  1959) 

Atomic  Energy  Commissiandata  on  radioactivicy  in 
milk  ^ 


State  of  Minnesota  milk  data  .,«,„^. 

A  selected  Ust  of  environmental  sairipUng  networks 

for  analysis  of  radioactivity  in  milk 
Milk  networks  -  methods  «f  pubUcation  of  data 
Milk  networks  -  list  of  sampUng  stauons 


qchool  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
sSffi^EVlDENCE  SUGGESTING  TOE  PERCEPnON 
^^^E^VTE-INTENSITY  RADIATION  AMONG 
ALBINO  RA-re.  by  Lor  en  C  Logie,  W.  Lynn  Brown 
(Radiobiological  Lab..   U.  of  Texas)  and  ochers. 
Sep  59,  6p.    3  refs.    Repc.  60-5.  ,^  w, 

^der  fr^  LC  mi$L  SO,  ph$l.  80  PB  146  147 

Two  experiments  designed  to  test  the  hypodiesis  that 
albinTrats  perceive  x- radiation  as  a  noxious  sQmulus 
are  reoorted.    Each  experiment  involved  two  condi- 
tions which  were  exacUy  alike  ^^^  f°^,*t  °^°" 
of  a  protective  lead  shield.    For  half  of  the  &,  die 
leadVhield  was  located  in  front  of  the  "ght-hand 
compartment  of  the  shuttle- boxes;  ^^^  ^^ '*^^^' 
the  iMd  shield  was  located  in  front  of  the  left-hand 
compartment.    In  each  experinnent  the  results  sug- 
gested that  radiation,  or  its  immediate  consequence, 
was  perceived  by  the  rats;  however,  in  each  experi- 
ment die  observed  effect  was  very  moderate.   (Author) 


USAF  Radiation  Lab. ,  U.  of  Oilcago,  111. 
RADIATION  AND  SUSCEPTIBILnY  TO  INFECTION: 
A  LITERATURE  SURVEY,  by  Robert  D.  Boche. 
StaecUl  rept.  on  Contract  AF  33(038)27353.    [1954] 
67p.  269  refs.    AD- 108  849. 
Order  from  LC  mi$3. 90,  ph$10.  80  PB  146  480 

Radiation  exposure  of  animals  with  amounts  of  ionlzta| 
radiations  in  the  LD- 50  range  produces  radiation  Ul- 
nesf  and  death  characterized  by  invasion  of  the  Wood- 
stream  and  tissues  by  bacteria  from  the  intestine. 
The  mechanism  by  which  the  bacteria  invade  the  Wood 
stream  Is  unknown.    The  organisms  recovered  from 
irradiated  aniimJs  are  found  to  be  diose  characteris- 
tic of  the  speciec.    Latent  infections  are  activated  by 
radiation  and  the  rate  of  spread  of  fafections  is  hi- 
creased  by  irradiation.    Human  exposures  are  ofto' 
characterized  by  infectious  processes  after  the  second 
week  post- irradiation,  a  fact  in  agreement  with 
animal  experience.    The  susceptibility  of  laboratory 
animals  to  induced  infection  is  usually  uicreased  by 
moderate  or  large  doses  of  radiation.    Radiation  de- 
creases the  celluUr  elements  of  the  blood  and  m  mice 
the  depression  of  the  white  Wood  ceU  count  like  that 
al  the  resistance  has  been  found  to  be  exponentially 
related  to  radiation  dose.    Increase  in  phagocytosis 
by  leukocytes  of  the  Wood  and  by  the  cells  of  the  liver 
and  spleen  is  observed  after  radiation.    Destriiction 
of  lymphocytes  by  x-radiation  does  not  increase  anti- 
body content  of  the  blood  or  lymph.    Antibiotics  reduce 
both  the  incidence  of  infection  and  the  mortality  in 
laboratory  animals  given  radiation  exposure  providing 
the  faivading  organisms  are  susceptiWe  to  the  anti- 
biotic.   Tlie  localization  of  the  effect  of  radiation  ex- 
posure on  antibody  production  to  within  a  few  hours 
of  antigen  administration  is  a  notable  advance  in  our 
knowledge  of  the  immune  process. 


L6 


CHEMISTRY 


Analytical  Chemistry 


Army  Chemical  Warfare  Labe. ,  Army  Chemical 

Canter,   Md. 

PRELIMINARY  MODEL  ROTATING  FILTER  WHEEL 
LOPAIR  (LONG  PATH  INFRARED)  INSTRUMENT,  by 
\rnold  Proetak.  3  Nov  58,   I6p.  5  refs.  CWL  Technical 
merao.   32-37;  AD-207  510. 
Order  from  LC  mi^.  40,  ph$3.  30  PB  146  858 

K  relatively  simple  instrument  has  been  built  to  detect 
small  quantities  of  contaminants  in  the  air  by  means  of 
their  infrared  jd)sorption  at  a  specified  wavelength.    A 
raating  filter  wheel  was  used  to  cht^  the  radiation  and 
provide  wavelength  selectivity.   (Author) 


Bell  Aircraft  Corp. ,  Buffalo,  N.  Y. 
iNVE^nGATION  OF  FUMING  NITRIC  AQD  CON- 
TAMINANTS, by  D.  Fulmer.  Final  rept.  for  8  Apr  57- 
30  Sep  58  on  Contract  DA  18-108-cml-6308.  31  Oct  58, 
lOOp.  5  refs.  Rept.  no.  8002-981-017;  AD-208  452. 
Order  from  LC  mi$5.40,  ph$15.30  PB  145  906 

A  whole  series  of  experiments  were  performed,  using 
containers  of  various  capacities  and  of  various  alumi- 
num alloy  compositions  .  Variables  included  tempera- 
ture, time,  exposure  to  the  atmosphere  or  fully  en- 
closed with  no  access  to  the  air.  Many  series  of 
inalyses  were  performed  on  the  solid  contaminants, 
pseous  products  and  dissolved  materials.  Other  re- 
lated studies  were  undertaken. 


Louisiana  State  U. ,  Baton  Rouge. 
COLOR  REACTIONS  FOR  INORGANIC  ANALYSIS, 
by  Philip  W.   West.   Final  rept.  on  Contract  DA  01- 
009-ORD-460.   1  Mar  59,  Sip.  5  refs.  OOR  rept. 
350.  15C;  AI>-213  326. 
Order  from  OTS  $1.  50  PB  161  544 

A  variety  of  color  reactions  have  been  studied  for  in- 
organic analysis.    Tlie  studies  were  directed  along 
two  different  lines.    One  phase  of  the  research  pro- 
gram was  directed  toward  the  development  of  color 
reactions  that  could  be  iqiplied  to  nonaqueous  systems, 
especially  those  associated  with  solvent  extraction 
separations.    The  second  phase  of  the  program  dealt 
with  general  studies  of  colorlmetric  analysis.    TVro 
contributions  of  special  interest  have  resulted  from 
the  program.    One  is  the  development  of  a  ra^d. 
simple  and  reliable  scheme  for  the  microanalysis  of 
complex  mixtures  using  only  a  single  drop  at  solution. 
The  scheme  permits  the  separation  and  identification 
<  over  thirty  ions  in  total  time  of  approxlmatelv 
thirty  to  forty  minutes.    The  second  major  contribu- 
tion has  been  the  development  of  a  highly  selective 
ind  accurate  direct  spectrophotometric  method  for 
the  estimation  of  chloride.    The  method  is  more 
accurate  than  any  known  titrimetric  procedure  for 
small  amounts  of  chloride  and  is  free  from  inter- 
ferences, even  from  other  halides. 


New  Mexico  Hifi^ilands  U. .  Las  Vegas. 
THE  BEHAVIOR  OF  SOME  NIOBIUM(V>-HALIDB 
COMPLEXES  IN  AQUEOUS  MEDIA,  by  James  H. 
Kanzelmeyer,  B.  M.  Procter,  and  Putricia  Mftck. 
Pinal  repc  on  Coaract  Nonr- 1839(00).    27  May  59. 
53p.    6  refs. 
Order  from  LC  mi|3. 60^  ph|9. 30  FB  145  745 

Evidence  has  been  presented  that  conflicts  with  the 
previously  accepted  MbOFs'  ions  postulated  for 
potassium  fluoniobate.   lliis  salt,  dissolved  in  water, 
acts  as  a  moderately  strong  acid  reacting  with  four 
hydroxides  per  niobium  to  foon  a  soluUe  niobate,  a 
reaction  which  iqppears  to  be  both  reversible  and 
rapid.   A  structure  has  been  proposed  that  takes  Into 
consideration  these  observatiGns  and  also  accounts 
for  the  measured  oonductance  of  the  solutions.   Ibe 
ionic  structure  consists  of  two  niobium  (V)  atoms 
held  together  by  an  oxo  linkage.    Each  niobium  is 
covalently  linked  to  five  fluorkles  and  one  hydroxyL 
^i£^t  of  the  fluorides  are  comparatively  labUe.  but 
one  on  each  niobium  is  hydrogen-bonded  to  the  hy- 
drooryl  on  the  other  niobium.   (AKbcr) 

Organic  Chemistry 


Aeronautical  Research  Lab. ,  Wright  Air  Develop- 
ment Div. ,  Wright- ft tterson  AFB,  Ohio. 
UREA  INCLUSION  COMPOUNDS  OF  ACETYLENE 
DERIVATIVES,  by  jack  RadeU,  Joseph  W.  Connolly, 
and  Louis  D.  Yuhas.    Feb  60,  13p.   11  r^s.    WADC 
Technical  rept.  59-672. 
Order  from  OTS  |0.  50  PB  161  686 

Urea  inclusion  compounds  of  several  acetylene  deriv- 
atives have  been  prepared.    In  the  monalkyl  and 
dialkyl  acetylenes,  the  effect  of  the  acetylene  group 
increased  the  over-all  cross -sectional  diameter  of 
the  molecule.    The  ability  of  the  acetylenlc  molecules 
to  form  a  urea  inclusion  compound  is  a  function  of  the 
number  of  consecutive  -CH2-groups  and  the  over-all 
cross -sectional  diameter  of  the  molecule.    The  rela- 
tive stability  of  the  urea  inclusion  compounds  of  a 
series  of  position  isomers  of  naiyne  or  decyne  de- 
pends on  the  cross -sectional  diameter  of  the 
molecule.    (Author) 


Atlantic  Research  Corp. ,  Alexandria,  Va. 
THE  THERMAL  DECOMPOSITION  OF  2.2'-kZO- 
ISOBUTANE,  by  Joseph  B.  Levy  and  R   K.  W. 
Copeland.    Rept,  on  Contract  AF  49(638)483.    Jan  6a 
19p.   17  refs.    AFOSR-TN-60-161;  AI>232  818. 
Orxler  from  LC  mi$2.  40,  ph$3. 30  FB  145  838 

The  thermal  decomposition  of  gaseous  2,  2'-azoi8o- 
butane  has  been  studied  over  the  temperature  range 
180-220^.    The  principal  reaction  products  were  iso- 
butane  and  nitrogen.    Mirror  removal  experiments 
were  carried  out  with  antimony  mirrors  and  the  life- 
time of  the  t-buryl  radical  determined.    The  radical 
was  found  to  have  a  substantially  loqger  life  than 
methyl  radical.    The  significance  of  these  results  is 
discussed  and  a  mechanism  for  the  reaction  proposed. 
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Karollnska  Instictitet,   Siockh<ilin  (^eden). 
CONTINUED  STUDIES  ON  THE  INFLUENCE  OF 
CULTIVATION  TECHNIQUES  ON  THE  ANTIGENIC 
CHARACTER  OF  BACTERIA,  by  C.   -G.  Heden. 
Final  technical  rept.  for  Nov  58-Nov  59  on  Contract 
DA  91-591-EUC-947-01-1058-i9..%[1959]    24p. 
18  refs.   AD-231  369.  I 

Order  from  LC  mi$2, 70,  phH|80 


FB  146  205 
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H.  pertussis  was  grown  under  pilot  plant  conditions 
and  the  cells  were  broken  up  and  extracted.    The  two 
basic  fractions  were  the  soluble  components  obtained 
by  extraction  and  the  sedimentable  portion  which 
proved  to  consist  of  ceilwalls  yrhich  could  be  tested 
in  the  form  d  a  lyophilic  coiloijd.    The  extract  con- 
tained both  a  neurotoxic  and  a  dermatonecrotic  com- 
ponent which  could  be  roughly  separated  by  physico- 
chemical  techniques.    None  of  the  nucleic  acid  or  pro- 
tein fractions  isolated  from  the  bacterial  extracts 
were  immunogenic.   On  the  other  hand  the  sedimen- 
table portion  proved  to  be  an  etcellent  immunogen 
with  almost  no  toxicity.    It  is  unfortunate  that  the 
immunogen  of  H.  pertussis  to  $uch  a  large  extent  is 
associated  with,  or  identical  with  cell  wall  fragments. 
A  fact  which  makes  the  originally  planned  study  of 
the  yields  as  a  function  of  the  growth  phase  difficult 
or  impossible  to  perform. 

Parke,  Davis  and  Co.  ,  Detroit   Mich. 
INVESTIGATION  OF  COMBINED  BACTERIAL  VAC- 
CINES AND  TOXOIDS,  by  H.  B.  Devlin,  Ida  Nemer, 
and  Betty  Carpenter.   Final  rept.  for  20  May  55-28 
Feb  58.   [1958]  53p.   35  refs.  AO-200  842. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  828 

The  work  was  to  determine  whether  It  was  immuno- 
logically practical  to  combine  a,  large  number  of 
bacterial  vaccines  and  toxoids  in  one  preparation  for 
inoculation  of  man.    Small  laboratory  animals  were 
suggested  for  these  preliminary  experiments  in  which 
an  attempt  would  be  made  to  cooibine  a  minimum  of 
five  and  a  maximum  of  ten  antigens.    The  scope  of 
work  included  the  study  of  "non* biological"  adjuvants 
such  as  aluminum  gels  and  nainf  ral  oil  to  improve  the 
protective  capacity  of  the  product.    Immunogenic 
activities  were  to  be  compared  by  determining  the 
titers  of  antibodies  produced  in  the  serum  or  the 
degree  of  protection  conferred  tgainst  a  toxic  or 
infectious  challenge.    The  results  of  the  work  are  given. 


Colofne  U.    (Germany). 
SELF  INTOXICATION  OF  THE  ORGANISM  IN  (AD- 
VANCED) RENAL  AND  HEPATIC  INSUFFICIENCY. 

by  Fr.   Franzen.    Annual  rept.  (Final  technical)  for 
1  Aug  57-31  Aug  59  on  Contract  DA  91-508-EUC-252. 
[1959]  185p.    AD- 230  072. 
Order  from  LC  mi$8.  40,  ph$28.  80  PB  146  198 

The  following  investigations  were  carried  out:  (1)  the 
influence  at  body-own  proteinogenic  amines  on  the 
renal  function,  tested  by  means  at  the  clearance 
method  on  dogs:  (2)  clearance  d  electrolytes  (Na,  K, 
and  a);  (3)  the  influence  erf  body-own  proteinogenic 
amines  on  the  renal  function  tested  in  diuresis  ex- 
periments on  hydrated  rats;  (4)  the  influence  at  body- 
own  proteinogenic  amines  on  the  diuresis  of  rats  after 
previous  gift  of  an  aminoxydase-blocker(Iproniacid); 
(5)  determination  of  proteinogenic  amines  in  blood  and 
urine  erf  patients  suffering  from  renal  and  hepatic 
diseases;  (6)  the  influence  of  body-own  proteinogenic 
amines  on  change  of  gas,  body- weight,  blood- sugar, 
and  body  temperature  of  rats  and  rabbits, 
respectively. 


Pharmacology  and  Toxicology 


Army  Oiemical  Corps. ,  Fort  Detrick,  Md. 
TOE  LABORATORY  PRODUCTION  OF  GONYAULAX 
CATANELLA  POISON,  by  Uoyd  H.  Graf,  Mabel  J. 
Thacher,  and  Carl  R.  Brewer.    Rept.  for  Apr  51- 
Mar  52.    6  Nov  52,  44p.    4  refs.    ^)ecial  rept.  no. 
174. 
Order  from  LC  mi$3.  3a  ph$7.  80  PB  145  875 

The  investigations  described  in  this  report  were 
under  taken  with  the  objective  of  providing  a  reliable 
source  of  Q  catanella  poison  in  order  that  chemical 
characterization  mi^t  proceed  without  interruption 
caused  by  failure  of  the  natural  sources.    Attempts 
were  made  to  increase  poison  yields  by  systeniatic 
studies  on  nutrition  and  incubation  conditions  affecting 
G  catanella. 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
EFFECTS  OF  STRUCTURAL  VARIATIONS  IN 
SYSTOX  AND  ISOSYSTOX  ANALOGS  ON  THEIR 
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REACTKMS  WITH  CHOLBtt&TULAm,  by 
rr«iM^ick  «.  IMtaM.  pmm  W.  KHig  mi  Hvry  a 
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[Army  Chemical  Warfare]   L«ba. ,  Army  Owmtcal 

Center.  Md. 
METHODS  FOR  (QUANTITATIVE  DETERMINATION 
OF  GB  ABSORBED  FROM  INSPIRED  AIR  OF  MAN 
DURING  REST  AND  EXERCISE,  by  Fred  W.  Oberst, 
WiUiam  S.  Koon  and  James  W.  Crook.   Oa  52,  de- 
classified 30  Mar  59,  29p.    9  refs.    Medical  Labs. 
Research  rept.  no.    143. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  249 

A  method  was  developed  for  the  quantitative  determi- 
nation of  GB  absorbed  from  inspired  air  of  man  during 
rest  and  exercise.    A  subject  inspired  orally  a  known 
concentration  of  GB  (GB—fluoroisopropoxym ethyl 
phosphine  oxide)  vapor  and  exhaled  it  into  a  Kel-F  bag, 
the  concentration  was  determined  by  analysis.    The 
amount  of  GB  retained  in  the  body  was  calculated.    To 
increase  the  minute  volume  of  respired  air  the  subject 
performed  work  on  an  erRometer.    rhe  amount  of  GB 
retained  (dosage)  for  a  two  minute  inhalation  period 
in  a  man  at  rest  varied  between  6  and  13  mmg.    During 
inhalation  of  a  comparable  concentration  exercise 
increased  the  amount  retained  to  24-82  mmg.    (Author) 


Radiobiology 


Aerospace  Medical  Lab. ,  Wright  Air  Ctevelopment 

Div. ,  Wright- Patterson  AFB,  Ohio. 
INFLUENCE  OF  DIETARY  CYSTEINE  UPON  THE 
EFFECTS  OF  CONTINUOUS  LOW-LEVEL  IRRADI- 
ATION, by  R.  L.  Preston  and  A.  Hellman.    Rept.  on 
Physiology  of  Flight.    Dec  59,   18p.   15  refs.    WADC 
Technical  note  59-190. 
Order  from  OTS  $0.  50  PB  161  655 

Continuous  gamma  radiation  (38.  6  and  76.  8  roent- 
gens/week  given  in  8-  and  16-hour  periods/day,  re- 
spectively) was  administered  for  6  weeks  to  9  growing 
rats /radiation  level.    These  were  compared  to  9  con- 
trols.   Within  these  3  groups,  3  levels  of  cysteine 
(0%.  0.  45^  and  1.  6%  of  total  diet)  were  individually 
fed  in  a  factorial  experiment  to  determine  if  this  com- 
pound in  the  daily  diet  would  alleviate  the  effects  of 
continuous  irradiaticMi.    Adverse  effects  on  a  number 
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Albert  Einstein  Medical  Oaaiar,  llUlaMplMa,  H. 
PROTEIN  BINDING  OP  ABT  AND  TTt  ALTVUTKIN 
BY  IONIZING  RAOATION,  by  E.  Anne  Dkckmt  aad 
Bernard  Siapiro.    Jan  60,    I2p.    7  refs.    APSAM  60-2. 

Order  from  '.C  mi$2.  40,  ph|3.  30  FB  146  190 

Previous  rept     >  Save  described  Investigations  of  the 
behavior  of  the  ^ac  ation  protective  agent,  S-(2- 
aminoethyl)  thiuronium  bromide  hydrobromide  (AET^ 
in  aqueous  buffered  solutions  (1,  2)  and  in  human 
serum  (3).    In  aqueous  buffered  solutions  AET  under- 
went trans guanylatitxi  to  form  2-mercaptoethylguani- 
dine  (MEG)  and  its  disulfide,  guanidoethyl   disulfide 
(GED).    In  10"3  M  solutiOTS  of  sulfur -35 -labeled  AET 
in  human  serum,  30  to  45  percent  of  the  radioactivity 
was  bound  to  the  serum  proteins.    The  amount  of 
binding  did  not  appear  to  change  appreciably  when  the 
serum  was  allowed  to  stand  at  room  temperature  or 
when  it  was  exposed  to  a  dose  of  240,  000  rep  from  a 
cobalt-60  gamma  ray  source.    After  doses  of 
1, 000, 000  r^,  however,  it  was  noted  that  the  amount 
of  radioactivity  bound  to  the  serum  proteins  increased. 
Since  radiation  protection  may  be  effected  by  a 
protein -bound  form  of  the  protective  agent  (4,  5),  it 
s  eemed  that  a  further  investigation  of  praein  binding 
and  its  alteraticm  by  radiation  should  be  made.    A 
detailed  study  of  the  interaction  between  MEG-GED 
mixtures  and  various  proteins  in  solution  and  of  the 
effect  of  irradiation  upon  their  interacticHi  is  herein 
reported. 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
THE  EFFECTS  OF  RADIATION  ON  OXYGEN 
DESIGNED  FOR  HUMAN  CONSUMPTION,  by  John  F 
Kircher,  Justin  S.  McNulty  and  others  .  Rept.  on 
Health  Hazards  of  Materials  and  Radiation,  Contract 
AF  33(616)5659.  Dec  59,  37p.  24  refs.  WADC  Techni- 
cal rept.  59-618. 
Order  from  OTS  $1 .00  PB  161  551 
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Bocfa  liquid  and  gaseous  aviator's  breathing  oxygen, 
contained  under  controlled  pressure  and  temperature 
in  stainlMs  steel  vessels,  were  subjected  to  gamma 
irradiatian.  The  rate  of  ozone  formation  in  liquid  oxy- 
gen was  nearly  constant  to  5.9  x  108  ei^s  g.-l  (C), 
the  maximum  dose  used  in  these  studies  .  Ozone 
formed  during  irradiation  of  gaseous  oxyrcn,  reached 
a  maximum  concentration  at  about  3  x  1^  ergs 
g .  -  1<C)  and  decreased  to  an  equilibrium  concentration 
at  about  10^  ergs  g.-l(C).  Thp  ozone  yield  appeared 
to  be  independeitf  c<  pressure  and  dependent  upon  tem- 
perature and  dose  rate,  TTiere  were  marked  increases 
in  the  ozone  yield  with  decreasing  temperature  and 
with  increasing  dose  rate.  In  mixed- field  irradiations, 
induced  radioactivicy  due  to  argon- 41  was  found.  The 
equilibrium  activity  was  10  to,  14  x  10"^  microcuries 
perc.c.  (Author) 


[Defense  Atomic  Support  Agency]  Washington.  EX  G 
MILITARY  ASPECTS  OF  THE  BIOLOGICAL  EF- 
FECTS OF  RAEXATION.  by  Nathaniel  L  Berlin. 
9  Nov  56.  declassified  24  July  57,  58p.  67  refs. 
AFSWP-611;  AD-212  721. 
Chrder  from  LC  mi|3. 60,  ph|9.  30  PB  146  481 

TTiis  study  has  been  prepared  us  a  review  at  some 
niili^ry  aspects  of  radiobiology.    Particular  attention 
has  been  paid  to  the  doaimecric  considerations  and  the 
quantitation  of  biological  effect.    Wherever  possible, 
areas  of  controversy  have  been  reviewed  and 
evaluated.   (Audur) 


Jfaval  Radiological  Defense  ijab. .  San  Francisco. 
Calif. 

A  PROGRAM  FOR  THE  EVALUATION  OF  THE 

vr/J?S??L£f  J'^^'^^Y  PRaiwr?J?DE- 

VICES  AGAWST  RADIOACTIVE  SUBSTANCES,  by 
%.  "i  r^!^\^  '^-  ^  ^  ^'  declassifiol. 
Order  from  LC  mi$L  80.  ph|i  80  PB  146  855 

A  program  for  the  evaluation  of  the  efficiency  of 

l^^^^^^"^'^  '^^^  "^^^  radioactive  sub- 
suwces   a  outlined.    Radon  decay  products  and  radio- 
^^fifrr^S?^^  P-rticle  Size  will  be  used  to 
meaaure  filtration  efficiencies  of  mUitary  and  indus- 

SSir^';:'^""'^    -^e  chambers  mwSrthe 
studies  will  be  made  are  described.  (Audior) 


Public  Health  Service    Wa«hi*«        r^    ^ 

RADIOLOCaCAL  im^-Zr^^^lP-  ^^ 

Apr  60.  48p.  12  rST^        ^^^^'  **»^y  '^• 

Order  from  OTS  $0  SO    t^  nn>ic 

'"•^' ♦3.0(y6mos.      PB  161  371-1 

Contents:  I 

imerpretations  of  radiation  levels 

Description  of  public  hMirt.  -^1 
pixjgram  ^***  »ei?vice  milk  monitoring 

Public  health  senrice  data  «.  ~* 
(November  1959)  radioactivity  in  milk 


State  of  Minnesota  milk  data 

A  selected  list  of  environmental  sampling  networks 

for  analysis  of  radioactivity  in  milk 
Milk  networks  -  methods  ef  publication  of  data 
Milk  networks  -  list  of  sampling  stations 


School  of  Aviation  Medicine,  Brooks  AFB.  Tex. 
SOME  EVIDENCE  SUGGESTING  THE  FERCEFnON 
OF  MODERATE- INTENSITY  RADIATION  AMONG 
ALBINO  RATS,  by  Loreo  C  Logie,  W.  Lynn  Brown 
(Radiobiological  Lab.,  U.  of  Texas)  and  others. 
Sep  59,  6p.    3  refs.    Rept.  60-5. 
Order  from  LC  mi$L  80t  ph$l.  80  PB  146  147 

Two  experiments  designed  to  test  the  hypothesis  that 
albino  rats  perceive  x-radiation  as  a  noxious  stimulus 
are  reported.    Each  experinoent  involved  two  condi- 
tions which  were  exactly  alike  except  for  the  location 
of  a  protective  lead  shield.    For  half  erf  the  Ss,  the 
lead  shield  was  located  in  front  of  the  right-hand 
compartment  of  the  shuttle- boxes;  for  the  other  half, 
the  lead  shield  was  located  in  front  of  the  left-hand 
compartment.    In  each  experiment  the  results  sug- 
gested that  radiation,  or  its  Immediate  consequence, 
was  perceived  by  the  rats;  however,  in  each  experi- 
menc  die  observed  effect  was  very  moderate.    (Author) 


USAF  Radiation  Lab. .  U.  of  Chicago,  m. 
RADIATION  AND  SUSCEPTIBILITY  TO  INFECTION: 
A  LITERATURE  SURVEY,  by  Robert  D  Boche. 
S^wcial  rept.  on  Contract  AF  33(038)27353.    [1954] 
67p.  269  refs.    AD- 108  849. 
Order  from  LC  mi$3. 90,  ph$10.  80  PB  146  480 

Radiation  exposure  of  animals  with  amounts  of  ionizii^ 
radiations  in  the  LI>50  range  produces  radiation  ill- 
ness and  death  characterized  by  invasion  of  the  blood- 
stream and  tissues  by  bacteria  from  the  intestine. 
The  mechanism  by  which  the  bacteria  invade  the  blood 
stream  is  unknown.    The  organisms  recovered  from 
irradiated  aninuJs  are  found  to  be  those  characteris- 
tic cf  the  spedec.    Latent  infectiaos  are  activated  by 
radiation  and  the  rate  of  spread  of  hifectlons  is  In- 
creased by  irradiation.    Human  exposures  are  often 
characterized  by  infectious  processes  after  the  second 
week  post- irradiation,  a  fact  in  agreement  with 
animal  experience.    The  susceptibility  of  laboratory 
animals  to  induced  infection  is  usually  increased  by 
moderate  or  large  doses  of  radiation.    Radiation  de- 
creases the  cellular  elements  of  the  blood  and  in  mice 
the  depression  of  the  white  blood  cell  count  like  that 
of  the  resistance  has  been  found  to  be  exponentially 
related  to  radiation  dose.    Increase  in  phagocytosis 
by  leukocytes  of  the  blood  and  by  the  cells  of  the  liver 
and  spleen  is  observed  after  radiation.    Destruction 
of  lymphocytes  by  x-radiation  does  not  increase  anti- 
body oootent  of  the  blood  or  lymph.    Antibiotics  reduce 
both  the  Incidence  of  infection  and  the  mortality  in 
laboratory  animals  given  radiation  exposure  providing 
the  faivading  or^ganisms  are  susceptible  to  the  anti- 
biotic.   The  localization  of  the  e£fect  of  radiation  ex- 
posure on  antibody  production  to  within  a  few  hours 
of  antigen  administration  is  a  notable  advance  in  our 
knowledge  of  the  immune  process. 


CHEMISTRY 
Analytical  Chemishy 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Canter,  Md. 
PRELIMINARY  MODEL  ROTATING  FILTER  WHEEL 
LOPAIR  (LONG  PATH  INFRARED)  INSTRUMENT,  by 
Arnold  Prostak.  3  Nov  58.   16p.  5  refs.  CWL  Technical 
tpemo.  32-37;  AI>207  510. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  146  858 

A  relatively  simple  instrument  has  been  built  to  detect 
small  quantities  of  contaminants  in  the  air  by  means  of 
their  infrared  absorption  at  a  ^ecified  wavelength.    A 
rotating  filter  wheel  was  used  to  chop  the  radiation  and 
provide  wavelength  selectivity.    (Author) 


Bell  Aircraft  Corp. ,  Buffalo,  N.  Y. 
INVESTIGATION  OF  FUMING  NITRIC  AOD  OON- 
TAA4INANTS,  by  D.  Fulmer.   Final  rept.  for  8  Apr  57- 
30  Sep  58  on  Contract  DA  18-108-cml-6308.  31  Oct  58. 
lOOp.  5  refs.  Rept.  no.  8002-981-017;  AD-208  452. 
Order  from  LC  mi$5.40.  ph$15.30  PB  145  906 

A  whole  series  of  experiments  were  performed,  using 
containers  of  various  capacities  and  of  various  alumi- 
num alloy  compositions  .  Variables  included  tempera- 
ture, time,  exposure  to  the  atmosphere  or  fuUy  en- 
closed with  no  access  to  the  air.  Many  series  erf 
analyses  were  performed  on  the  solid  contaminants, 
gaseous  products  and  dissolved  materials.  Other  re- 
lated studies  were  undertaken. 


Louisiana  State  U. .  Baton  Roi^e. 
COLOR  REACTIONS  FOR  INORGANIC  ANALYSIS 
by  Philip  W.  West.   Final  rept.  on  Contract  DA  01- 
009-ORD-460.    1  Mar  59.  51p.  5  refs.  OOR  rept. 
350.  15C;  AD-213  326. 
Order  from  OTS  $1.  50  pb  161  544 

A  variety  of  color  reactions  have  been  stuiied  for  in- 
organic analysis.    The  studies  were  directed  along 
two  different  lines.    One  phase  of  the  research  pro- 
gram was  directed  toward  the  development  of  color 
reactlois  that  could  be  applied  to  nonaqueous  systems, 
especiaUy  those  associated  wirfi  solvent  extraction 
separations.    The  second  phase  of  the  program  dealt 
with  general  studies  of  colorlmetric  analysis.    TWo 
contributions  of  special  interest  have  resulted  from 
the  program.    One  is  the  development  of  a  rapid, 
simple  and  reliable  scheme  for  the  microanalysis  of 
complex  mixtures  using  only  a  single  drop  of  solution, 
ihe  scheme  permits  the  separation  and  ide«ification 
«  over  diirty  ions  in  total  time  of  approximately 
HoTk  ^°!^  minutes.    TTie  second  major  contribu- 
tion has  been  the  development  of  a  highly  selecUve 
and  accurate  direct  spectrophotometric  method  for 
^e  estimation  of  chloride.    The  method  is  more 
accurate  than  any  known  Utrimetric  procedure  for 
f^^°^^^  "^  chloride  and  is  free  from  inter- 
lerences,  even  from  other  halides. 


New  Mexico  Hij^ilands  U. ,  Las  Vegas. 
THE  BaiAVIOR  OF  SOME  NIOBIUM(V)-HALIDE 
COMPLEXES  IN  AQUEOUS  MEDIA,  by  James  H. 
Kanzelmeyer,  B.  M.  Procter,  aal  Patricia  Mick 
Final  rept,  on  Contract  Nonr- 1839(00).   27  May  59, 
5^   6  refs. 
Order  from  LC  ml$3.6a  ph|9. 30         PB  145  745 

Evidence  has  been  presented  that  conflicts  with  the 
ireviously  accepted  NbOFs'  ions  postulated  for 
potassium  fluoniobate.   TTiis  salt,  dissolved  in  water, 
acts  as  a  moderately  strong  acid  reactii^  with  four 
hydroxides  per  niobium  to  form  a  soluble  niobate,  • 
reaction  which  appears  to  be  both  reversible  and 
rapid.   A  structure  has  been  proposed  that  takes  into 
consideration  these  observations  aixl  also  accounts 
for  the  measured  conductance  of  the  solutions.    Tlie 
ionic  structure  consists  of  two  niobium  (V)  atom 
held  together  by  an  okd  linkage.    Each  niobium  is 
covalmUy  linked  to  five  fluorides  and  one  hydroxyL 
Eight  of  the  fluorides  are  comparativelv  labile,  but 
one  on  each  niobium  is  hydrogen-bonded  to  the  hy- 
draxyl  on  the  other  niobium.   (Aiafaor) 

Organic  Chemisfry 


Aeronautical  Research  Lab. ,  Wright  Air  Develop- 
ment Div. ,  Wright- Patterson  AFB,  Ohio 
UREA  INCLUSION  COMPOUNDS  OF  ACETYLENE 
DERIVATIVES,  by  Jack  Radell.  Joseph  W.  Connolly, 
and  Louis  D.  Yuhas.    Feb  60.  13p.   11  refs.    WADC 
Technical  rept.  59-672. 
Order  from  OTS  $0.  50  PB  161  686 

Urea  inclusion  compounds  of  several  acetylene  deriv- 
atives have  been  prepared.    In  the  monalkyl  and 
dialkyl  acetylenes,  the  effect  of  the  acetylene  group 
increased  the  over-all  cross -sectional  diameter  rf 
the  molecule.    TTie  ability  of  the  acetylenic  molecules 
to  form  a  urea  inclusion  compound  is  a  function  of  the 
number  of  consecutive  -CH2-groups  and  the  over-all 
cross-sectional  diameter  of  the  molecule     The  rela- 
tive stability  of  the  urea  inclusion  compounds  of  a 
series  of  position  isomers  of  nonyne  or  decyne  de- 
pends on  the  cross -sectional  diameter  of  the 
molecule.    (Author) 


Atlantic  Research  Corp. ,  Alexandria    Va 
THE  THERMAL  DECOMPOSITION  OF  2,  2-AZO- 
ISOBUTANE,  by  Joseph  B.  Levy  and  R  K.  W. 
Copeland.    Rept.  on  Contract  AF  49(638)483.    Jan  60 
19p.   17  refs.    AFOSR-TN-60-161;  AD- 232  818 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  145  838 

The  thermal  decomposition  of  gaseous  2,  2'-azoiso« 
butanelMs  been  studied  over  the  temperature  range 
180-220°.    The  principal  reaction  products  were  iso- 
butane  and  nitrogen.    Mirror  removal  experiments 
were  carried  out  with  antimony  mirrors  and  the  life- 
time of  the  t-butyl  radical  determined.    The  radical 
was  found  to  have  a  substantially  loiter  life  than 
methyl  radical.    Hie  significance  of  these  results  is 
discussed  and  a  mechanism  for  the  reaction  proposed. 
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Feltman  Research  and  Engitieering  Labs. , 

Picatinny  Arsenal,  Dover,  R  J. 
DILUTE  SOLUTION  PROPERTIES  OF  POLY(2-ETH- 
YLBUm.  METHACRYLATE)  by  Frank  E.  Didot  and 
David  W.  Levi.   Mar  60,  35p.  22  refs.    Technical 
rept.  2676.  J 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  827 


Florida  U.  Engineering  and  Industrial  Experiment 

Station,  Gainesville,  Fla. 
THERMALLY  STABLE  POLYMERS  FROM  CXDNDEN- 
SATION  POLYMERIZATION  OF  PERFLUOROALKYL 
AMIDINES,  by  Henry  C  Brovm.   Technics  rept.  on 
Contract  Nonr-580(03).   1  May  59,  54p.  5  refs. 
Order  from  LC  mi>3.  60,  ph$9.  30  PB  145  901 

This  report  describes  the  preparation  of  new,  ther- 
mally stable  polymers  from  tK>nx>polymerization  of 
perfluoroglutarimidine  and  porfluoroadipodiamidine 
and  from  the  copolymerization  of  perfluoroglutarimi- 
dine, perfluorosuccinimidine  and  perfluoroadipodiami- 
dine  with  a  variety  of  perfluofoalkyl  monoamidines. 
These  polymer  products  range  in  physical  character- 
istics from  hard  solids  to  ela$tomeric  gums  to  vis- 
cous liquids.    All  of  the  polymers  are  stable  in  air  at 
350*XIL  for  extended  periods  and  resist  attack  by 
strong  oxidizing  mineral  acidf  at  elevated  tempera- 
tures. (Author) 


Harvard  U. ,  Cambridge,  M$ss. 
PREPARATION  AND  STUDY  OF  SOME  PER- 
FLUOROALKYL COMPOUNDS  OF  TIN  AND  LEAD 
[AND]  SYNTHESIS  AND  CLEAVAGE  OF  PERFLU- 
OROVINYLTIN  COMPOUNDS,  by  F.  G.  A.   Stone, 
H.  D.  Kaesz  and  others.    Rept.*  on  Contract  AF 
49(638)518.    Apr  60,  30p.    35  refs.   AFOSR-TN-60- 
273-274.  ' 

Order  from  LC  mi$2.  7a  ph$4.  80  PB  146  765 


Leicester  U.  (Gt.  Brit. ) 
ARYLSILANES  AND  AR0MAt3C  REACTIVITY,  by 
J.  A.  Sperry.    Annual  technical  rept.  for  1  Jan- 
31  Dec  59  on  Contract  DA  91-591-EUC-1024.    [1960] 
lOp.  43  refs.  J 

Order  from  LC  mi$l.  80,  ph$t.  80  PB  145  953 

I 

Trimethylsilyl  derivatives  (mainly  new)  of  benzo- 
thiophene,  dibenzothiophene,  dibenzcrfuran,   N-ethyl- 
carbazole,  diphenyl  ether  dipl>enylsulphide,  diphenyl- 
methane,  fluorene,  and  pyrene  have  been  prepared 
and  studied. 


Louisiana  P. lytechnic  Inst.  [Ruston.  ] 
THE  RU-INDUCED  RING  CLOSURE  OF  TRITYL 
METHYL  ETHER,  by  J.  W.  Morton,  Jr.,  W.  C.  Gulp 
and  others.    Final  rept.  for  23  Oct  57-22  Oct  59  on 
Contract  DA  01-009-ORD-585.    [1959]   23p.    7  refs. 
OOR  rept.  no.   1895.    1-C;  AI>231  797. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  905 

Two  mechanisms  for  the  reaction  of  trityl  methyl 
ether  with  RLi  compounds  werte  investigated  in  which 
the  reaction  yields  9-phenyl-9*fluorenyllithium.    In 
one  mechanism,  the  trityl  eth0r  undergoes  an  ortho 


metalation,  yielding  a  lithio  derivative  whose  car- 
banion  portion  attacks  an  ortho  position  d  another 
phenyl  group,  with  the  expulsion  of  methoxide  and  the 
formation  of  a  quinoidisomer  of  9-phenylfluorene. 
The  latter  is  then  converted  into  the  final  lithio  deri- 
vative by  the  action  of  excess  RLi.    In  the  second 
mechanism,  the  ether,  after  undergoing  ortho  metal- 
ation, yields  a  ring  closure  product,  9-phenyl-9- 
fluorenyl  methylemer,  by  hydride  elimination.    The 
fluorenyl  ether  then  yields  the  final  product,  either 
through  lateral  metalation  followed  by  the  elimination 
of  formaldehyde,  or  through  some  other  mode  of 
reductive  cleavage.    There  is  experimemal  evidence 
for  the  ortho  metalation  which  is  pjostulated  in  both 
mechanisms.    Experimental  data  agreed  well  in  ruling 
out  the  second  mechanism  as  important  in  the  ring 
closure  reaction. 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
THE  TEMPERATURE  AND  ACTIVATION  ENERGY 
OF  ELECTRICAL  CONDUCTION    IN  HIGH  POLY- 
MERS, by  R.  W.  Warfield  and  M.  C.  Petree. 
19  Sep  58,   17p.    19  refs.    NAVORD  Rept.  6246; 
AD- 212  622. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  826 

The  temperature  dependence  at  the  electrical  resis- 
tivity d  a  number  of  high  pxjlymers  has  been  deter- 
mined.   By  means  erf  an  Arrhenius  plot,  the  activation 
energy  for  the  conduction  process  in  these  polymers 
has  been  calculated  and  the  results  have  been  inter- 
preted in  terms  of  an  ionic  diffusion  process.    The 
activation  energy  for  the  conduction  process  appears 
to  be  a  very  sensitive  index  of  the  extent  of 
polymerization.    (Author) 


(Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
IRRADIATION  "FACTOR-DEPENDENCY":  SOME 
VINYL  MONOMERS,  by  Ed.  F.  Degering,  G.J. 
CaldareUa,  and  M.  Mancini.  Dec  59,  42p.  5  refs. 
Radiation  Chemistry  Lab.  Series  Research  rept.  no. 
2. 
Order  from  LC  mi$3.30,  ph$7.80  PB  145  895 

Data  are  given  which  confirm  the  observations  on  the 
irradiation -induced  polymerization  of  styrene,  with 
respect  to  the  effect  of  various  combinations  of  para- 
meters.  The  formulation  of  Polymerization  Rate   = 
kl*^/^,  is  not  applicable  to  the  dose  rates  encountered 
with  a  1 .5  Mev  or  higher  electron  accelerator.  The 
E- value  (nrKxiified  "Gg" -value),  or  the  amount  of 
polymer  formation  per  unit  of  irradiation  energy,  in- 
creases significantly  with  a  decrease  in  dose  rate 
down  to  some  optimum  value.  There  is  a  non- 
additivity  of  dose,  that  is,  five  exposures  at  a  given 
dose  rate  is  not  equivalent  to  five  times  the  effect 
obtained  by  one  exposure  at  the  same  dose  rate. 
There  is  ,  in  certain  monomer  systems  ,  an  "apparent" 
variation  of  effects  as  a  function  of  irradiation  pa- 
rameters, that  is,  a  graph  approximating  a  sloping 
sinusoidal-type  of  curve  may  be  obtained  for  acrylo- 
nltrile  at  least  if  the  per  cent  yield  of  polymer  Is^ 
plotted  as  a  function  of  total  dose,  provided  the  points 
represent  also  Increasing  dose  rates.   Irradiation- 
indjced  polymerization- rate  has  no  apparent  signifi- 
cance except  for  a  very  specifically  defined  set  of 
irradiation  parameters.  The  results  suggest  the  need 


for  both  extensive  and  intensive  fundamental  research 
in  other  areas  dealing  with  the  applications  of 
ionizing  radiation  in  order  to  define  more  accurately 
the  significance  of  irradiation  parameters. 


Schmid,  Hermann. 
THE  MECHANISM  OF  THE  DIAZOTIZATION  OF 
AROMATIC  AMINES  IN  NON  AQUEOUS  SOLVENTS, 
by  Hermann  Schmid.    Annual  technical  rept.  for 
1  Dec  58-30  Nov  59  on  Contract  DA  91-591-EUC-lOlO. 
[1959]  27p.  37  refs. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  955 

This  investigation  has  been  undertaken  in  the  purpose 
to  throw  more  light  on  the  reaction  of  the  diazotiza- 
tlon  of  amines  in  organic  solvents. 


Textile  Research  Inst. ,   Princeton,  N.  J. 
AN  ANALYSIS  AND  INTERPRETATION  OF  POLY- 
MER STRESS  RELAXATION  DATA,  by  Richard  E. 
Heitman.    Technical  rept.  no.  18  on  Contracts  Nonr- 
&9000  and  Nonr -09001.    May  59,   220p.    57  refs. 
AD- 220  739. 
Order  from  LC  mi  $9.  60,   ph$33.  30  PB  145  903 

The  relation  between  the  stress  relaxation  of  a 
polymer  sample,  pre-stressed  below  the  yield  point, 
and  the  diffuslvity  erf  the  reagent  which  induces  the 
relaxation  was  established  by  (1)  proposing  a  theory 
for  the  molecular  behavior  cf  polymers  during  stress 
relaxation  in  various  media  (equations  which  relate 
force  and  polymer  properties  to  time  were  derived); 
(2)  developing  experimental  and  analytical  procedures 
to  provide  the  information  necessary  to  test  the 
theory;  and  (3)  comparing  the  results  obtained  from 
an  experimental  investigation  erf  the  behavior  of 
drawn  nylon  when  it  was  relaxed  in  water  with  data 
obtained  from  independent  sources.    The  theory  of 
polymer  behavior  predlas  that  the  stress  relaxation 
process  can,  generally,  be  interpreted  to  be  the  re- 
sult of  a  series  of  component  relaxatlcwis  which  may, 
or  may  not,  be  related.   A  new  mathematical  method 
is  presented  by  which  longitudinal  swelling,  force 
constant  decay,  and  chemical  reaction  can  be  sepa- 
rated.   A  continuation  erf  the  mathematical  develop- 
ment yielded  a  relationship  between  the  mass  of 
reagent  which  has  entered  a  relaxing  sample  at  any 
time  and  the  force  level  at  that  time.    This  method 
can  only  be  used  to  determine  the  diffuslvity 
within  a  range  of  values  dependent  upon  the  differ- 
ence of  water  concentrations  in  the  fiber  between  the 
conditioned  and  relaxed  state. 

University  degli  Studi  di  Trieste  (Italy) 
FURTHER  STUDIES  ON  CHEMICAL  BEHAVIOUR 
AND  REACTIVITY  OF  LABILE  METAL- ORGANIC 
COMPOUNDSi    Final  technical  rept.  for  1  Jan- 
31  Dec  59  on  Contract  DA  91-591-EUC-I015.    Jan  60. 
57p.  23  refs.  '' 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  948 

Thermal  dece>mposition  of  CuCHa  in  CH3OH  is 
studied  when  Pb(CH3)4  is  present.    The  Infrared 
spectrum  of  2AgCD3.  AgNOa  was  obtained  and  studied, 
ihe  reactivity  of  copper- methyl  towards  foreign 
substances  has  been  studied. 


Ph)^sical  Chemistry 


Armour  Research  Foundation,  Chicago,  111. 
AUTOMATIC  COUNTING  AND  SIZING  OF  AEROSOL 
PARTICLES,  by  Sidney  Katz  and  A.  Lieberman. 
Final  rept.  on  Contract  DA  18-064-cml-1904. 
20  Nov  53,  declassified,   166p.   16  refs. 
Order  from  LC  mi$7.  80,   ph$25.  80  PB  145  712 

This  report  describes  the  design  and  operation  of  a 
device  for  the  automatic  counting  and  sizing  of 
aerosol  particles  in  sizes  between  1  and  60 v^  and  in 
particle  concentrations  up  to  10,  000/ml.    fhis  report 
describes  the  construction  of  two  instruments  and 
discusses  fully  operating  procedures,  instrument 
errors,  and  instrument  performance. 


Bonn  U.   (West  Germany). 
PHOTOCHEMICAL  FORMATION  AND  THE  PHOTOL- 
YSIS OF  NITROUS  OXIDE  IN  THE  EXTREME 
ULTRAVIOLET.    I.   PHOTOCHEMICAL  FORMATION 
OF  ORGANIC  COMPOUNDS  FROM  MDCTURES  OF 
SIMPLE  GASES,  II.   INTENSE  LIGHT  SOURCES  FOR 
THE  VACUUM  ULTRAVIOLET,   III,  by  H.  Schierholz, 
H.  V.  Weyssenhoff,  and  others.    Technical  rept.  no.   J 
for  July  56-Mar  59  on  Contract  AF  61(514)1079 
[1959]  72p.   12  refs.    AFCRC-TN-59-421;  AD-217  824. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  145  848 


Brush  Beryllium  Co.  [Cleveland,  Ohio.  ] 
AN  INVESTIGATION  OF  INTERMETALLIC  COM- 
POUNDS FOR  VERY  HIGH  TEMPERATURE  APPLI- 
CATIONS, by  Robert  M.  Paine,  A.  James  Stonehouse, 
and  WaUace  W.  Beaver.  Rqjt.  for  13  Mar  56- 
12  Mar  57  on  AEC-ANP  Materials  Research,  Con- 
tracts AF  33(616)56-12  and  AT(30- 1)541.  Jan  60, 
247p.  603  refs.  WADC  Technical  rept.  59-29,  Pt.  1. 
Order  from  OTS  $3.50  PB  161  683 

Intermetallic  compounds  from  thirty-five  binary 
metallic  systems  were  prepared,  fabricated  into  oxi- 
dation-test specimens,  and  tested  for  oxidation  re- 
sistance in  dry  air  at  2300<^.   Only  high -melting 
(above  2550OF)  compounds  were  studied.    These  in- 
cluded aluminldes,  beryllides,  silicides,  germanldes, 
and  zirconides,  as  well  as  numerous  miscellaneous 
compounds.    The  intermetallic  compounds  or  compo- 
sitions which  are  shown  to  have  sufficient  oxidation 
resistance  at  2300^  to  be  potentially  useful  at  this 
temperature  include:  NbAla,  TaAl3,  CrBe2,  MoBei2, 
Nb2Bei7,  NbBei2,  TaBe2,  Ta2Bei7.  TaBei2.  T^Beo 
TiBei2,   "WBes".  ZrBei3.  Zr2Bei7.  CrgSi.  TisSlaT 
"TlSi",  TiSi2,  and  TaCr2.    A  literature  survey  of 
intermetallic  compounds  is  included.    (Author) 


Calvin  Coll. ,  Grand  Rapids,  Mich. 
THE  OXIDATION  OF  THE  SILVER  ELECTRODE 
IN  ALKALINE  SOLUTIONS,  by  Thedford  P.  Dirkse. 
Technical  rept.  no.  8  on  Contract  Nonr- 1682(01) 
1  May  59,  26p.    16  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  898 
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The  formaticn  of  Ag20  and  Agf)  «u  studied  by 
means  at  consunt  current  and  constant  potential 
processes.    The  efficiency  of  ttme  oodde  formations 
was  determined  by  measuring  the  gain  in  weight  of  Ag 
electrodes  under  various  conditions  of  charge,  and 
the  extent  of  the  polarization  of  these  processes  was 
measured  by  using  an  interrupted  current  technique. 
(Author) 


Engineering 


Experiment 


Georgia  feist,  of  Tech. 

Station.  Atlanta. 
A  STUDY  OP  THE  SOLUMLITY  AND  RATE  OF 
SOLUTION  OF  FINE  AEROSOL  PARTICLES,  by 
Qyde  Oct,  Jr. ,  P.  Kenneth  Hurd  and  others.    Pinal 
rept.  oo  Contract  AP  19(604)1970.    28  Peb  59,  68p. 
9  refs.    APCRC-TN- 59-281;  AO-232  256. 
Order  from  LC  mi$3. 90,  pii$10.  80         PB  145  847 

The  purpose  of  this  research  wis  (1)  to  determine 
eiyiilibrlum  solubilities  for  Pblj  and  Agl  in  water  at 
several  temperatures,  (2)  to  taivestigate  tlie  rate  of 
dissolution  of  the  same  cocnpoi«ids  under  laboratory 
oondltkxis,  and  (3)  to  determine  If  the  experiment^ 
results  could  have  been  predict^  from  previously 
existing  physical  data. 


Guggenheim  Jet  Propulsion  Center,  Calif,   tost,  of 

Tteh.,  I^sadena. 
RADIANT  ENERGY  TRANSFER  PROM  NONISO- 
THERMAL  MOLECULAR  EMITTERS  WITH  NON- 
OVERLAPPING  DISPERSION  LINES*  by  D.  Otfe. 
Technical  rept.  no.  31  on  Contract  Nonr- 220(03). 
Apr  59.   16p.  4  refs.    AD-218  331. 
Order  from  LC  mi$2.  40,  ph$3.  80  PB  145  941 

This  study  on  non-overlapping  (fspersion  lines  com- 
plements earlier  work  done  or  overlappii^  lines  and 
on  randomly  distributed  dispersion  lines.    Starting 
with  the  general  relation  for  the  radiant  energy  flux 
from  a  nonisochermal  gas,  the  transparent  gas  ap- 
progimation  is  described  for  gases  of  small  optical 
depcfa.    Next  tlie  scyiare  root  approximation  is  worked 
out  for  gases  of  large  optical  depth.    The  result  for 
large  optical  depdis  appUes  provided  the  temperature 
gradient  in  the  slab  of  gas  nearest  to  the  observer  is 
not  too  large.    The  square  root  approximation  was 
also  used  to  derive  an  explicit  expression  for  the 
radiant  energy  flux  from  two  adjacent  isothermal 
regions  with  the  hotter  gases  vienved  throi^  the 
gases  which  are  at  lower  temperature.    (Author) 


Harvard  U. ,  Cambridge.  Mass 
mJDIES  IN  ELECTRONEGATIVITY,  by  A.  L 

Nonr- 1866(13).    Sep  57.  71p.  63  refs.    AD-142  420 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  146  156 

A  scale  of  electronegativity  based  on  electrostatic 
force 

The  nuclear  magnetic  resonance  absorption  of  hydro- 
gen to  methyl  groups.    The  electronegativity  of 
substituents  ' 

Electronegativities  of  carbon,  sillicon.  germanium, 
tto  and  lead 
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Institute  for  the  Study  of  Metals .  U .  of  Chicago    111 
DIFFUSION  IN  SOUDS  AND  UQUIDS  AND  THE 
PROPERTIES  OF  SUBSTANCES  AT  HIGH  TEMPERA- 
TURES (1)    POINT  IMPERFECTIONS  IN  METALS  BY 
CONDUCTIVITY  AND  DIFFUSION  MEASUREMENTS 
(2)    OPTICAL  PROPERTIES  OF  METALS  (3)   by 
Norman  H.  Nachtrieb.  Carl  T.  Tomizuka.  and  LeRoy 
G.  Schulz.  Final  rept.  on  Contract  AP  18(600)1489 
[1957]  I88p.  80  refs.  AFOSR-TR-60-23. 
Order  from  LC  mi$8.40.  ph$28.80  PB  145  836 


Jet  Propulsion  Lab. .   Calif,  tost,  rf  Tfech. ,    ^ 

Pasadena. 
COMBUSTION  IN  LAMINAR  MDONG  REGIONS 
AND  BOUNDARY  LAYERS;  by  Donald  Allen  Dooley. 
Doctoral  thesis.    Rept.  on  Contract  DA  04-495-ORD- 
18.    1  June  56,  26^.    79  refs.   Memo.  no.  20-151: 
AD- 153  464. 
Order  from  LC  mi$ll.  10.  ph$4L  10  PB  145  888 

The  governing  relations  for  gaseous  flow  systems 
with  chemical  reaction  are  briefly  diseussed.    One- 
step  unopposed,    "global"  reactions  following  first- 
order,  second-order,  and  third-order  kinetics  are 
considered.    The  analytic  techniques  developed  are 
applied  to  the  problems  of  combustion  within  laminar 
mixing  regions  and  boundary  layers.    The  application 
of  the  similarity  techniques  to  the  problem  of  chemi- 
cal reaction  within  a  hypersonic  boundary  layer  is 
briefly  discussed  in  an  Appendix. 


Linfield  Research  InsL  ,  McMinnville,  Oreg. 
RESEARCH  ON  ELECTROLYTIC  MICROMACHINING 
TECHNIQUES  OP  REFRACTORY  METALS  FOR  USE 
W  FIELD  EMISSION  DEVICES,  by  H.  W.  Pitman  and 
a  C.  Hamby.  Quarterly  progress  rept.  no.  3,  15  Jan 
15  Apr  59,  on  Contract  DA  36-039-8C-78191.  fl959] 
3^  7  refs.  ^ 

Order  from  LC  mi$3.00,  ph|6.  30  PB  146  4% 

Evaluation  of  methods  for  determinii^  die  diickness  of 
thin  anodically  formed  oxide  films  on  tungsten  metal 
has  led  to  the  conclusion  diat  the  combined  use  of  the 
coulomctric  and  reflectance  methods  will  yield  the 
most  accurate  information  on  film  diickness  and  form- 
ing fields.    An  approach  to  the  calculation  of  the  prop- 
erties of  anodicaUy  formed  oxide  films  from  coulo- 
mctric and  ofitical  interference  data  is  presented. 
(See  also  IB  142  704) 


Lockheed  Aircraft  Corp. .  Sunnyvale.  Calif. 
ABSORPTION  COEFFICIENTS  OP  AIR    by 
R.   E.  Meyerott,  J.  Sokoloff  and  R.  A.  Nicholls  (U.  of 
westom  Ontario).  Rept.  on  Contract  AP  19(604)3893. 
Sep  59.  96p.  59  refs.  LMSD-288052. 
Order  from  LC  mi$5.  40.  ph|15.  30  PB  145  648 

Tables  of  integrated  absorption  coefficients  have  been 
evaluated  for  high- temperature  air  by  summation  of  die 
contributions  from  certain  discrete  and  continuous 
transitions.    Tlie  tables  have  been  confuted  for  dry  air 
ui  the  temperature  range  from  LOOO^K  to  12,000*>1C  at 
^lal  energy  increments  of  0.  25  or  (2.016.  5  cm-l).  to 
die  wavelength  range  from  1, 167  A  to  19. 837  A.  and 
for  density  ratios  relative  to  sea  level,  P/D.,  at  each 
order  of  magnitude  from  10  to  lO'^.  °^ 


Lockheed  Aircraft  Corp. ,  Sunnyvale.  Calif. 
ABSORPTION  COEFFICIENTS  OF  AIR.  by 
R.  K.  M-   Landshoff  and  D.   E.  Buttrey.   Final  summary 
rept-  on  Contract  AF  19(604)3893.  Oct  59.   lOp.  4  refs. 
LMSD- 288070;  AFCRC-TR-59-296;  AD-231  436. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  647 

Tables  of  integrated  absorption  coefficients  have  been 
evaluated  for  high  temperature  air  by  stixlying  various 
transitions  involving  a  series  of  gaseous  molecules  and 
ions  including  the  foUowtog:  NO,  O2.  N2,  N2"»-.  N".  N. 
and  O.    Temperature  range  studies  covered  1,  OOOOK  to 
12,  OOO^IC    A  si^iplement  continues  a  summation  or  re- 
search on  the  study  of  the  absorption  coefficients  of  hot 
gases  for  the  analysis  of  nuclear  fire  balls  and  other 
high  temperature  sourcea 


Massachusens  U. ,  Amherst. 
THE  POLAREABILITY  OF  POLYPROPYLENE,  by 
Daniel  A.  Keedy,  Joseph  Powers,  and  Richard  S. 
Stein.    Technical  rept.  no.   10  on  Contract  Nonr- 
2151(00).    28  May  59.    14p.    4  refs.    AD- 225  439. 
Order  from  LC  mi$Z  40,  ph$3.  30  PB  145  747 

Theoretical  calculations  are  shown  for  the  polariza- 
bility  of  a  unit  chain  of  isotactic  polypropylene  and 
for  its  refractive  index  and  birefringence.    The  ex- 
perimental evidence  supports  the  use  of  Denbigh's 
bond  polar izabilities  (Trans.  Faraday  Soc.  36:936 
1940)  for  the  birefringence  calculaticHi  of  polypropyl- 
ene.   The  measured  birefringence  of  40  to  705f, 
crystalline  polypropylene  ranged  from  20  to  30-  W^ 
birefringence  units. 


hforthwestern  U.  [Evanston,   111.  ] 
BRIDGED  MECHANISM  FOR   THE  PLATINUMOO 
CATALYSIS  OF  CHLORIDE  EXCHANGE  IN 
CHLOROAMMINEPLATINUM(IV)  COMPLEXES,  by 
Melvin  L.  Morris,   Fred  Basolo,  and  Ralph  G. 
Pearson.    Rept.  on  Contract  AF  49(638)315. 
20  Nov  59.  30p.    23  refs.    AFOSR-TN-59-1225. 
Order  from  LC  mi$2.  70,   phf4.  80  PB  145  844 

A  kinetic  study  was  made  of  the  platinum(Il)  catalyzed 
chloride  ion  exchange  of  various  chloroammineplati- 
num(IV)  complexes.    The  exchange  was  observed  to 
follow  the  rate  law  R=  k(Pt(IV)  ]  fPtaO]  [CI]  and  to 
be  essentially  the  same  as  the  rate  of  platinum  ex- 
change.   The  rate  of  chloride  exchange  with  trans  - 
Pt(NH3)4Cl22*  is  about  2,  000  times  faster  than  with 
the  zxs.  isomer  and  about  10,  000  times  faster  than 
with  ft(NH3)5a3  +  .    There  is  no  chloride  exchange  in 
the  system  trans -Pt  ftetrameen)2Cl2 2"*'  -  Pt(tetra- 
meen)2  ^'*'  -  •CI".    AU  of  these  observations  are 
explained  on  the  basis  of  a  two  electron  change  re- 
dox reaction  involving  a  bridged  activated  complex. 
(Author) 


Rensselaer  Polytechnic  tost. ,  Troy,  N.  Y 
PHYSICAL  PROPERTIES  AND  CONSTITUTION  OF 
MOLTEN  SALTS:   ELECTRICAL  CONDUCTANCE. 
TRANSPORT,  AND  CRYOSCOPY,  by  Cyril  Solomons 
and  George  J.  Janz.    Technical  note  no.  6  on  Contract 
AF  49(638)50.    Dec  57,  94p.    278Tefs.    AFOSR-TN- 
58-17;  AD- 148  056. 
Order  from  LC  mi$5.  40,  ph$15. 30  PB  146  521 
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A  review  is  given  of  the  literature  on  the  theories  and 
experimoital  techniques  of  electrical  conductance, 
electrical  transport,  and  cryoscopy  of  molten  salt 
syst«ns,  with  particular  reference  to  problems  of 
structure  and  constitution.    (Author) 


Rutgers  State  U. .   New  Brunswick.   N.  J. 
NUCLEAR  MAGNETIC  RESONANCE  STUDY  OF 
XENON,  by  R.  L.  Streever,  Jr.  and  H.  Y.  Carr. 
Doctoral  thesis.    Rept.  on  Contract  AF  18(603)6. 
26  Jan  60,   29p.    13  refs.    AFOSR-TN-60-106. 
Order  from  LC  mi%2.  7a  ph$4.  80  PB  145  840 

Thin  spin  lattice  relaxation  time  Ti  of  Xei29  has 
been  measured  as  a  function  of  temperature  to  die 
liquid  and  pressure  to  the  gas. 


Stanford  Research  tost. ,  Menlo  Park,  Calif. 
THEORETICAL  STUDY  OF  HIGH  TEMPERATURE 
COMPOUNDS:  BOND  DISSOCIATION  ENERGIES,  by 
A.  Paul  Brady.  Technical  repL  no.   I  on  Contract 
Nonr-2629(00).    I  June  59,   I7p.  48  refs.  SRI  Project 
SU-2625. 
Order  from  OTS  |0.  50  PB  161  546 

A  table  of  selected  bond  energies  was  constructed, 
using  die  latest  kinetic  and  thermodynamic  data  and, 
in  so  far  as  possible,  taking  toto  account  die  influence 
of  die  atoms  in  the  neighborhood  of  die  breaking  bend. 
It  was  found  that  die  concept  of  a  radical  electronega- 
tivity is  consistent  and  useful,  providtog  the  bond  to 
hydrogen  is  considered  a  special  case.    Using  the 
aixjve  concepts,  it  has  been  possible  to  estimate  die 
strengths  of  a  large  number  of  bonds  for  which  there 
are  no  experimental  data.    After  a  brief  discussion  of 
the  concept  of  bond  dissociation  energies,  a  table  of 
energies  (confined,  for  the  present,  to  the  first 
two  rows  of  die  periodic  table),  together  wirfi  an  out- 
line of  its  derivation  is  presented. 


Ultrasonics  Research  Lab. ,  Western  Reserve  U. , 

Cleveland,  Ohio. 
ACOUSTO- ELECTROCHEMICAL  EFFECTS  IN 
ELECTRODE  SYSTEMS,  by  Ernest  Yeager.  Technical 
rept.  no.  22  on  Contract  Nonr- 1439(04).  1  May  59, 
3/p.  33  refs.  AD- 21 9  279. 
Order  from  LC  mi$3.00.  ph$6.30  PB  145  899 

The  mechanisms  by  which  sound  waves  produce  dc 
and  ac  periodic  and  directional  changes  in  the  poten- 
tials of  electrodes  are  considered.  The  importance  of 
such  phenomena  in  the  study  of  electrode  kinetics  is 
also  discussed.  Schlieren  techniques  were  used  to 
examine  the  concentration  gradients  at  both  the  cathode 
and  the  anode  during  the  elect rodepositi on  of  Cu  in 
order  to  obtain  more  specific  information  concerning 
the  effects  of  sound  waves  on  mass  transpon.   Results 
indicated  that  the  effective  thickness  of  boundary  layer 
was  reckjced  to  about  2>i  with  conventional  forced  con- 
vection and  1/1  with  ultrasonic  waves .  Estimates  were 
made  of  the  ratio  of  the  surface  concentration  of 
CuSO^  to  diat  in  the  bulk  of  the  solution  (Cq/Cj,)  as  a 
function  of  the  acoustical  intensity  on  the  basis  of 
quantitative  interpretation  of  schlieren  negatives .  Two 
mechanisms  proposed  to  explain  the  decreases  in  H 
overvoltage  on  Pt  under  conditions  where  concentra- 
tion polarization  involving  the  electrolyte  should  be 


f. 


negligible  were  discussed.  A  k  netic  treatment  is 
given  for  the  response  of  a  reversible  electrode  to 
pressure  and  temperature  variations  .   Electrode  sys- 
tems involving  several  consecui  ive  reactions  were 
considered. 


EARTH  SCIENCES 


California  U  ,   Berkeley. 
THE  CAYS  OF  BRITISH  HONDURAS,  by  Donald  E. 
Vermeer.    Rept.  on  Contract  Ncnr-222(11). 
134p.    41  rrfs. 
Order  from  LC  mi$6.  90,  ph$21 


1959, 
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Willow  Run  Labs. ,  U.  of  Mich  gan,  Ann  Arbor. 
OBSERVATIONS  OF  HIGHER-MODE  RAYLEIGH 
WAVES,  by  James  T.   Wilson,   Walter  Chapelle  and 


Michigan,   Contract 
l|2p.   6  refs.    Rept. 
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PB  145  973 


ivere  made  using  ex- 


John  C.  Johnson.    Memo,  on  Pro 
DA  36-039- sc- 52654.    Apr  59, 
no.   2144-409-R;  AD-214  304. 
Order  from  LC  mi  $2.  40,   ph$3 

Observations  of  Rayleigh  waves 
plosives  and  large  falling  weight^  as  sources.    Low 
frequency  vertical  and  horizonta    geophones  were  used 
out  to  a  range  of  1900  ft.    The  vejlocities  and  frequen- 
cies of  the  various  observed  seismic  waves  are  dis- 
cussed, and  surface-wave  dispersion  curves  compiled. 
*Veighl  drops  were  found  to  genefate  higher  frequen- 
cies than  explosive  charges.    Se(|ond-mode  Rayleigh 
waves  were  observed.    (Author) 


Yale  U  . ,  New  Haven ,  Conn . 
LATE  PLEISTOCENE  CHANGE^  OF  SEALEVEL  IN 
SOUTHWESTERN  MAINE,  by  Airthur  L.  Bloom. 
Final  rept.  on  Contract  Nonr-60^25).    15  May  59, 
180p.  76  refs. 
Order  from  LC  mi$8.10,  ph$27.30  PB  146  175 

At  some  time  between  7,000-8,000  yr  B.P.  and  4,200 
yr  B.P.  the  coast  of  southwesterly  Maine  was  emerged 
at  least  2  ft  and  perhaps  8-9  ft  greater  than  present. 
Progressive  submergence  has  cojitinued  from  then  to 
the  present  time. 


Climatology  and  Meteorology 


Air  Weather  Service,  Scott  AF^  111. 
THE  LOCAL -AREA  SURFACE  CHART,   ITS  PREPA- 
RATION AND  USE.    29  Jan  60,   83p.    33  refs.    Air 
Weather  Service  Manual  105-35,    [ 
Order  from  LC  mi  $4.  80,   ph$13.  80  PB  146  483 

This  manual  includes  the  suggested  plotting  procedures, 
the  various  techniques  recommenCled  to  obtain  the  best 
analysis  and  prognosis  of  the  weather  in  the  local  area, 
and  the  suggested  methods  for  preparing  a  forecast 
from  the  analyzed  Local- Area  Surface  Chart.    Some 
modifications  d  the  chart  are  presented  for  occasions 


where  lack  of  time  and  personnel  deny  use  of  the  com- 
plete analysis  and  prognostic  procedure.  The  utiliza- 
tion of  facsimile  charts  in  conjunction  with  the  Local- 
Area  Surface  Chart  is  also  discussed. 


Allied  Research  Associates,  Inc.  ,  Boston,  Mass. 
RADAR   PATTERNS  AS  A  FORECAST  AID;  A  CASE 
STUDY,  by  Raymond  Wexler.   Rept.  on  Contract 
AF  19(604)3492.  29  May  58,  23p.  6  refs.  AFCRC-TN- 
58-262;  AD- 152  619. 
Order  from  LC  mi$2.  70,  phH  80  PB  146  201 

On  2  December  1952,  surface  weather  map  indications 
and  a  lowering  cloud  deck  threatened  imminent  snow  to 
the  Boston  area.    However,  changing  radar  echo  pat- 
terns aloft  gave  three  important  clues  that  precipita- 
tion would  not  be  appreciable:  (1)  The  transformation 
of  the  upper  portion  of  the  echo  from  a  uniform  pattern 
(type  3)  to  a  cellular  pattern  (type  1)  with  top  at  a  lower 
level,  indicated  advection  of  dry  air  aloft  and  a  re- 
duced precipitation  rate,  (2)  A  simultaneous  cessation 
of  the  stalactites  at  the  echo  base  also  indicated  a  re- 
duced precipitation  rate,  (3)  A  remarkably  changing 
wind  profile,   as  determined  from  the  slopes  of  the 
trails,  indicated  advection  of  warm  air  tending  to  sta- 
bilize the  precipitation  forming  region  near  the  echo 
top.    Indeed,  it  turned  out  that  only  a  trace  of  snow 
fell  during  the  succeeding  24- hour  period. 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,   N.  J. 
FACTORS  INFLUENCING  THE  USE  OF   RAWIN 
SET  AN/GMD-2  IN  ARTILLERY  METEOROLOGI- 
CAL SYSTEMS,  by  William  Todd.    22  Aug  58,  20p. 
8  refs.    USASRDL  Technical  rept.    1978;  AD- 205  398. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  139  075 

A  comparison  is  made  of  the  op)erational  character- 
istics of  Rawin  Sets  AN/GMD-1(    )  and  AN/GMD-2  in 
determining  the  winds  that  exist  aloft.    The  advan- 
tages of  each  system  are  discussed  with  respect  to 
use  of  these  sets  for  obtaining  ballistic  corrections 
for  artillery.    The  performance  of  these  systems  is 
compared  to  a  ballistic  wind  requirement  of  1  mph 
and  the  inherent  limitations  of  accuracy  imposed  by 
the  variability  of  meteorological  conditions  with  space 
and  time  as  would  be  experienced  in  typical  army 
operations.    Conclusions  indicate  that  the  AN/GMD-1 
system  provides  adequate  performance  except  under 
conditions  of  extremely  high  wind.    (Author) 


Oiicago  U. ,   111. 
AXIAL  VELOCITY  STREAKS  IN  THE  JET  STREAM: 
AGEOSTROPHIC  "INERTIAL"  OSCILLATIONS,  by 
Chester  W.  Newton.    Technical  rept.   no.  2  on 
National  Science  Foundation  Grant  NSF-G6353  and 
Contract  Nonr-2121(10).    Apr  59,   28p.    13  refs. 
Order  from  LC  mi $2.  70,   ph$4.  80  PB  145  795 

An  air  particle  alternately  speeds  up  and  slows  down, 
as  it  passes  through  local  isotach  maxima.    It  is 
shown  that  on  the  average,  the  observed  period  of 
such  speed  variations  in  the  core  of  the  jet  stream  is 
about  twice  the  period  of  an  inertial  oscillation. 
Periods  are  somewhat  longer  for  mean  anticvcloni- 
cally-curved,  and  shorter  for  cyclonically-curved  flow. 


The  laigth  of  a  maximum  velocity  streak,  measured 
between  successive  points  of  minimum  sp)eed,   is 
greatest  when  the  average  wind  speed  in  the  jet  axis 
is  large,  and  is  greater  at  low  than  at  high  latitudes, 
other  things  being  equal.    This  behavior  is  consistent 
with  the  hypothesis  that,  for  an  air  particle  in  the 
jet  core,  the  geostroprfiic  (or  gradient)  wind  velocity 
varies  at  one-half  the  vector  change  in  the  actual  wind 
velocity.    Outside  the  jet  core,  where  periods  are 
longer  due  to  smaller  wind  spieeds,  the  geostrophic 
(or  gradient)  wind  more  nearly  accommodates  to 
changes  in  the  actual  wind  velocity.   (Author) 


Coastal  Studies  Inst. ,  Louisiana  State  U. ,  Baton 

Rouge. 
INFLUENCE  OF  HURRICANE  AUDREY  ON  THE 
COASTAL  MARSH  OF  SOUTHWESTERN  LOUISIANA, 
by  J.  L.  Chamberlain  (Randolph- Macon  Woman's 
ColL ).    Technical  repL  no.   10,  Pt.  B,  on  Contract 
N7onr- 35608.   1  June  59,  44p.   14  refs.  AD-2 18426. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  482 

Four  distinct  p)hases  of  the  effects  of  Hurricane 
Audrey,  which  struck  the  coastal  area  of  southwestern 
Louisiana  on  June  27,   1957,  were  studied:  (1)  general 
changes  in  the  marsh  environment;  (2)  soil  salinity 
and  marsh  plant  distribution;  (3)  distribution  of  beach 
vegetation;  and  (4)  descriptions  of  the  mud  arcs.  The 
three  general  changes  outlined  were  climatic,  gross 
physical,  and  vegetationaL  It  was  concluded  that  the 
variations  in  soil  salinity  may  have  reflected  normal 
seasonal  fluctuations  rather  than  storm- induced 
changes,  since  p)08t-hurricane  sampling  was  one 
month  after  the  storm.    Horizontal  distributions  of  the 
plants  on  the  beach  were  altered  by  changes  in  the 
beach  profile,  but  are  evolving  toward  a  stable  zona- 
tion  which  will  be  accomplished  when  the  beach  is  in 
balance  with  the  physical  forces.    The  force  of  the 
hurricane  carried  2  large  masses  of  clay  over  the 
beach  and  deposited  them  as  units  (mud  arcs)  to  even- 
tually become  f)ermanent  features  of  the  shoreline 
stratigraphy.     They  were  studied  in  the  light  of  their 
physical  features  and  vegetation. 


Daniel  Guggenheim  Airship  Inst. ,  Akron,  Ohio. 
RELATION  BETWEEN  GUSTS  AND  AVERAGE 
WINDS  FOR  HOUSING  LOAD  DETERMINATION,  by 
P.  0.  Huss.  Rept.  on  Contract  Cwb-6103.  June  46, 
117p.  3  refs.  DGAI  rept.  no.  140;  AD- 118  626. 
Order  from  LC  mi$6.00,  ph$l8.30  PB  146  484 

Major  interest  in  this  study  lay  in  the  ratio  (f^)  be- 
tween the  peak  velocities  (Vj)  and  the  "fastest  single 
mile"  velocity  (V^)  and,  also,  in  the  variation  with 
height  of  the  velocities  and  the  above  ratio.  The  ratio 
appears  to  vary  statistically  at  a  given  height  and  the 
variation  with  height  follows  an  inverse  exponential 
relation,  f^  ■  kh"  V".  The  variation  of  the  velocity 
with  height  is,  as  has  been  noted  by  other  investiga- 
tors, a  rather  erratic  factor,  but  the  usual  form 
VVq  =  (h/hQ)V"  is  fairly  accurate  above  the  40  foot 
level.  It  app)ears,  however,  that  this  exponent  varies 
also  with  the  probability  relationship,  the  average 
value  being  in  order  of  6.5  for  the  average  velocities 
and  1 1  for  the  pieaks . 


Johannes  Gutenberg- UniversitSt,  Mainz  (West 

Germany). 
INVESTIGATIONS  ON  THE  HEAT  BALANCE  OF 
THE  TROPOSPHERE,  by  GUnther  Korb,  Johannes 
Michalowsky  and  Fritz  MiJUer.  Technical  rept.  no,  2 
on  Contract  AF  61(514)1005,  Nov  57,  87p,  4  refs. 
AFCRC-TN-58-238;  AD- 152  471. 
Order  from  LC  miH  80,  ph$13.  80  PB  146  228 

The  investigation  on  the  tropospheric  radiation  bal- 
ance, was  centered  on  giving  an  easy  applicability  to 
the  methods  develop>ed,    A  method  is  proposed  for 
simple  determination  of  tropospheric  water  vajxjr  con- 
tent from  dew  point  measurements  of  the  usual  radio- 
sonde ascents,    A  clear  representation  of  short-wave 
absorption  with  clouded  and  cloudless  skies  is  de- 
scribed.   It  appears  that  the  absorption  can  be  rqire- 
sented  in  dependence  on  geographic  latitude  and  total 
water  vap>or  content  for  any  cloud  given.    This  simple 
method  for  determination  of  short-wave  absorption 
together  with  the  method  for  determination  of  long- 
wave emission,  given  previously,   is  used  for  calcu- 
lation of  the  trofKJsjjheric  radiation  balance  during 
July  and  November  1955,    The  maps  of  absorption, 
emission,  and  trofwspheric  radiation  balance  make  it 
evident  that  regions  of  high  and  of  low  values  can  be 
defined.    It  can  be  concluded  that  regions  of  high  and 
low  values  of  the  trc^x>spheric  radiation  balance  are 
not  formed  based  on  simple  relations  but  result  from 
the  complicated  coherence  of  many  independent 
factors. 


MacDonald  Physics  Lab. ,  McGill  U.  (Canada), 
ALBERTA  HAIL,  1958  AND  RELATED  STUDIES, 
PARTS  l-III,  by  R,  H.  Douglas,  R.  H.  D,  Barklie  and 
N.  R,  Gokhale,  Rept.  on  Contract  AF  19(604)2065, 
July  59,  69p,  9  refs.  Stormy  Weather  Research 
Group  Scientific  rept.  MW-30;  AFCRC-TN-59-448; 
AD- 225  399, 
Order  from  LC  mi$3,90,  ph$10,80  PB  146  512 

Contents: 

Alberta  field  studies 

Hail  repons,  1957  and  1958 

Echo  top  heights  and  temperatures 

Hail  areas  and  shafts 

Measurements  of  hail 
Growth  by  accretion 

Growth  rates 

Density  of  particle  and  of  accreted  material 

Growth  calculations 
The  freezing  of  supiercooled  water  drops 

The  effect  of  time  on  the  freezing  process 
Constant  temperature  method 
Illustration  of  the  random  nature  of  the  freezing 

process 
Constant  rate  of  cooling  method 
Comparison  of  results  obtained  by  3  methods 
Effect  of  increasing  purity  on  the  values  of  A  and  B 
The  effect  of  sudden  chilling 


Massachusetts  Inst,  of  Tech.,  Cambridge,  Mass. 
NUMERICAL  INTEGRATION  OF  THE  PRIMITIVE 
EQUATIONS  ON  THE  HEMISPHERE,  by  Norman  A. 
Phillips  ,  Technical  rept,  on  Numerical  Weather  Pre- 
diction Project,  Contract  Nonr- 1841(18),  June  59, 
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43p.  17  refs.  AD-218  148.     I 
Order  from  LC  nii$3.30.  ph$7.80 


PB  146  475 


A  48-hr  forecast  for  the  entire  Northern  Hemisphere 
of  a  barocropic  hydrostatic  atynosphere  is  made  with 
the  primitive  equations  .  Ovef-lapping  K4ercator  and 
stereographic  grids  are  used  together  with  the  finite- 
difference  scheme.  Initial  dau  corresponded  to  a 
Haurwitz-type  panem  of  wave  number  4,  the  initial 
wind  field  was  non-divergent,  and  the  initial  geopo- 
tential  field  satisfied  the  balance  equation.  The  com- 
putations seem  to  be  stable  and  well-behaved,  except 
for  2  small  temporary  irregularities .  The  amplitude 
erf  the  gravity- inertia  waves  present  in  the  forecast 
geopotential  field  is  about  1/30  that  ot  the  large-scale 
field.  This  is  shown  to  be  due  to  the  neglect,  in  the 
initial  data,  of  the  quasi -geostrophically  conditioned 
divergaice  field .  The  computational  technique  does 
noc  give  any  unreal  prominence  to  the  meteorological 
noise.  The  computational  characteristics  and  stability 
criterion  of  the  Eliassen-type  finite-difference  sys- 
tem are  investigated  for  a  linearized  version  of  the 
equations.  This  finite- differeiice  system  possesses 
6  coniputatianal  frequencies  .  The  extra  frequencies 
arise  from  the  advective  terms  in  the  equations  of 
nxxion.  (Author) 


Michigan  U ,  [Research  Inst .  J  Ann  Arbor . 
PRESSURE  AIO  DENSTY  MEASUREMENTS 
THROUGH  PARTIAL  PRESSURES  OF  ATMOSPHERIC 
COMPONENTS  AT  MINIMUM  SATELUTE 
ALTITUDES,  by  H.  S.  Sicinski.  N.  W.  Spencer,  and 
R.  L.  Boggess.  Rept.  on  Conteact  AF  19(604)545. 
Mar  56,  I3p.  13  refs.  Rept.  CS-5;  2096- 14-S. 
Order  from  LCmi$2. 40,  ph$3, 30  PB  137  511 
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f<>iartermaster  Research  am]  Engineering  Center 
Natick,  Mass.  ]  ' 

HAJffiBOOK  OF  YUMA  ENVIRONMENT,  by  Albert  R 
Jackman.    Feb  53,  60p.    11  refs.    Environmental 
Protection  Branch  rept.   no.  200. 
Order  from  LC  mi$3.  60,  ph|9.  30  PB  146  815 

Heat  and  drought  are  the  major  climatic  controls  over 
desert  testing  in  the  Yuma  Tesc  Area.    About  one-half 
^edays  d  the  year  have  maximum  temperatures  of 
^WV.  or  above,  and  nearly  one- third  the  days  have 
nuiximum  temperature  of  lOOop.  or  over.    High  tem- 
peratures and  heat  stress  problems  are  most  frequent 
from  May  through  September.    Winters  (December 
mroygh  February)  are  cool.    The  low  rainfall  of  the 
Yuma  region  is  indicated  by  its  mean  annual  precipi- 
unon  of  3.  38  inches.    Moist  air.  however,   sometimes 
moves  over  the  region  from  the  Gulf  of  California 
bringing  fairly  high  humidities  which  are  particularly 
noticeable  during  July  and  August.    Other  meteorologi- 
cal factors  considered  in  diis  report  include  dew 
points,  wind  speeds,  and  cloud  cover.    The  topo- 
graphic arrangement  or  form  ranges  from  low,  flat 
bottomlands  with  praaically  no  slope  gradient  to 
n«ged  mountain  terrain  with  characteristic  gradients 
of  20  to  45  degrees.    Most  of  the  area  has  a  sparse 
v^etation  cover  of  low  shmbs.  with  growths  of  small 
thorny  trees  in  the  washes  and  other  drainage  chan- 
nels^The  smaller  shrubs  are  generally  stiff  and 
woody;  certain  species  of  cactus  present  a  special 
protection  problem  due  to  their  Ipines.    Ohly  in 
bottomlands  where  the  water  table  is  near  the  surface 
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is  there  a  dense  shrub  or  tree  growth  consisting  of 
mesquite,  tamarisk  (salt  cedar),  arrowweed,  willows, 
or  cottonwoods.    Where  there  is  surface  water  stand-' 
ing  most  of  the  year,  as  in  the  river  overflow  areas, 
there  are  dense  growths  of  cattails  and  other  semi- ' 
aquatic  plants. 


Washington  U. ,  Seattle.     • 
ON  VALLEY  AND  MOUNTAIN  WINDS,  by 
Konrad  J.  K.  ftiettner  and  Norman  Thyer.    Final  rent 
on  Contract  AF  19(604)2289.    Sep  59,   30p.    15  refs 
AFCRC-TR-59-283;  AD- 231  495. 
Order  from  LC  mi$2.  7a   phK  80  PB  146  193 

Air  currents  were  investigated  in  and  above  the 
Carbon  River  Valley  in  the  northwest  corner  of  Mt. 
Rainier  National  Park.  Observations  were  made 
mostly  with  pibals;  wiresonde,   tethered  balloons, 
and  airplanes.    Preference  for  investigation  was  given 
to  clear  days,  and  nights  with  low  geostrophic  winds. 
A  permanent  wind  and  radiation  station  was  installed 
in  the  more  distal  part  of  die  valley.    A  daytime  valley 
wind  and  a  nighttime  mountain  wind  flow  quite  re- 
gularly.   These  winds  fill  the  valley  to  nearly  ridge 
level.   About  300  m  above  the  ridge  level  compensa- 
tion currents  or  anti-valley  and  anti-mountain  winds 
begin.    All  four  currents  are  stronger  in  the  more 
distal  valley.    Currents  in  the  valley  and  their 
respective  ami -winds  are  separated  by  a  highly 
irregular  mixing  layer  200-300  m  in  thickness. 
Nighttime  winds  are  quite  erratic. 


Frost  Science 


ARDE  Associates,   Newark,  N    J 
ANTENNA  FOUNDATION  DESIGN  STUDY,  by 
M.   Scheinberg,   R  J.  Aleck  and  others.    Rept    on 
Contract  AF  30(602)1872.    30  Sep  59,  513p.  45  refs 
ARDE  rept.   no.   3584-1;  RADC-TR-59-251 
Order  from  LC  mi|ll.  10,  ph^8.  90        PB  146  493 

This  report  contains  the  results  of  a  study  to  devise 
new  types  of  foundations  and  to  evaluate  these  as  well 
as  existing  foundations  for  extremely  large,  perma- 
nent antennas  located  in  Arctic  areas.    Novel  types 
of  foundations,   specifically  designed  for  stability  in 
permafrost  soils,  are  presented.    Optimum  founda- 
tion types  for  several  different  antennas  and  for  a 
number  of  typical  Arctic  soU  conditions  are  given 
Methods  for  design  of  these  foundations  are  presented 
which  provide  for  long  time  stability  under  extreme 
conditions.    (Author) 


Army  Snow,   Ice  and  Permafrost  Research 

Establishment,   Wilmette,   111. 
THE  NARROW  INFINITE  WEDGE  ON  AN  ELASTIC 
FOUNDATION,  by  D.   E.  Nevel.    Rept.  on  Bearing 
Capacity  of  Floating  Ice  Sheet.    July  58,  22p.   4  refs. 
Technical  rept.  56;  AD- 208  019. 
Order  from  LC  mi$2.  7a  ph$4.  80  PB  146  499 

A  solution  to  the  problem  is  presented  to  serve  as  a 
basis  for  predicting  where  and  under  what  conditions 
a  circumferential  crack  will  develop  in  a  floating  ice 
sheet.    The  solution  assumes  a  wedge  angle  small 


enough  that  tangential  bending  can  be  neglected  as  well 
as  the  absence  of  lateral  forces  exerted  on  the  wedge 
by  adjacent  wedges.    The  differential  equation  de- 
scriUng  the  problem  is:    -    . 

and  Its  solution  reads:  y=  A  nevQ  (X)-f-B  nevi  (X)^ 
CDev2(X)  +  Dneli  (^,  where^  St,  C  and  fi. are 
cxmstants  of  integration  and  nevQ,  nevi.  nev2.  and 
nell  are  functions  defined  by  an  Infinite  series .  (Author) 


Dartmouth  CoU . ,  Hanover,  N.  H. 
CRYSTALLOGRAPHIC  ORIENTATION  IN  LAKE  AND 
ARTIFICIAL  ICE,  by  J.  B.  Lyons  and  R.  E.  Stolber. 
Scientific  rept.  no.  2  on  Contract  AF  19(604)2159. 
31  Oct  59,  20p.  9  refs.  AFCRC-TN- 59-655. 
Order  from  LC  mi$2.40.  ph$3.30  PB  146  200 

Observations  on  lake  ice  and  ice  frozen  experimentally 
at  -lO^C  under  varying  conditions  of  thermal  flux  and 
in  some  cases  with  a  stream  of  air  directed  toward  the 
surfoce  lead  to  the  condusims  that  ice  orientation  may 
best  be  explained  in  terms  of  (1)  thermal  gradients  in 
the  growth  medium  (water).   (2)  thickness  of  the  super- 
cooled water  layer,  (3)  mechanical  effects  such  as 
fragmentation  of  the  earliest -formed  ice  skim,  and 
(4)  more  rapid  crystallization  velocity  in  the  basal 
plane  of  ice.  The  crystallographic  fabric  of  the  ice 
formed  under  several  different  experlmenul  conditions 
is  presented  in  a  series  of  illustrations .  (Authtnr) 


Engineer  Corps  [Washington,  D.  C  ] 
GREENLAND  ICE  CAP  RESEARCH  PROGRAM: 
STUDIES  COMPLETED  IN  1954.   VOL.  2.   Feb  57. 
245p. 
Order  from  LC  mi$ll.  10,  ph$37.  80        PB  146  024 

Contents: 

Glaciological  investigations  in  die  Thule  Rann  area. 
SIPRE  rept.  28 

Approach  roads,  Greenland  1954  program.  ACFEL 
Technical  repc  no.  64 

Pipeline  study,  Greenland,  by  Army  Engineer  Re- 
search and  DevelopnKnt  Labs. 

Excavations  and  installations  at  SEPRE  Test  Site, 
Site  2,  Greenland.  SIPRE  rept.  20 

Instrumentation  of  Ice  Cap  stationa   Preliminary  reot. 
SIPRE  rept.  23  ^    -t- 

Structures  for  snow  investigations  on  the  Greenland 

fceCap.  SIPRE  rept.  27 
Sewage  disposal  at  Ice-Cap  installations.  SIPRE 

repL  21  (PB  128  111) 
(See  also  re  146  022) 


Engineer  Corps  [Washington,  D.  C.  ] 
GREENLAND  ICE  CAP  RESEARCH  PROGRAM 
STUDIES  CONDUCTED  IN  1955-56.  VOL.   1.  May  58, 
182p. 

Order  from  LC  mi$8.  40,  ph$28.  80  ffi  146  023 

Contents: 

Repon  on  Greenland  operation,   1955-1956,  by  Army 

Engineer  Research  and  Developn^nt  Laba 
Strength  studies  Of  high-density  snows,  SIPRE  research 

rept.   18  (re  132  802) 
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Preliminary  study  of  crevi&se  formation.  SIPRE 
rept.  38 

The  effect  of  snow  properties  on  vehicle  trafCicability 
in  the  Arctic  SIPRE  special  rept.  22 

Radiation  measurements  on  the  Greenland  Ice  Cm>. 
SIPRE  research  rept.   19 

Meaaurements  by  SIPRE  in  1955  on  the  accumulation 
nuurkers  of  Expeditions  Polaires  Fran9aise8  in  Cen- 
tral Greenland.  SIPRE  special  rept.   19 

Resupply  of  Ice-Cap  expeditiom  by  air  drop,  SIPRE 

special  rept.  17  (See  also  re  146  024) 


Engineer  Corps  [Washington,  D.  C.  1 
GREENLAND  fCE  CAP  RESEARCH  PROGRAM. 
STUDIES  CONDUCTED  IN  1955  -  56,  VOL.  2. 
Oct  58,  178p.  57  refs. 
Order  from  LC  nii$8. 10,  ph$27. 30  PB  146  025 

Contents: 

On  the  deformation  of  excavations  in  the  Greenland 

neve.  Apr  57,  SIPRE  Research  rept.  30 
Some  preliminary  observations  on  the  plasticity  of 

Greenland  glaciers.  July  57,  SPRE  Research  rept. 

Shear  moraines  in  the  Thule  area.  Northwest  Green- 
land. Jan  57,  SIPRE  Research  rept.   17 

Movement  observations  on  the  Greenland  Ice  Cap. 
Aug  57.  SIPRE  Special  rept.  24 

Ice  tunnel,  Tuto  area,  Greenland.  Feb  58,  SIPRE 
Technical  rept.  44 

Precipitation  trends  in  Greenland  during  the  past 
30  years.  Dec  56,  SIPRE  Research  rept.  22 

Occurrence  of  blowing  snow  on  the  Greenland  Ice  Cap. 
Apr  57,  SIPRE  Research  rept.  25  (PB  143  317) 

White-out  in  Greenland.  Dec  56,  SIPRE  Research 
rept.  21  (re  128  113) 

A  reconnaissance  for  a  southern  Greenland  ice-cap 
access  for  military  purposes.  Apr  57,  SU»RE  Tech- 
nical rent.  46. 

(See  also  re  146  023) 


Engineer  Corps  [Washington,  D.  C  ] 
GREENLAND  ICE  CAP  RESEARCH  PROGRAM. 
STUDIES  CONDUCTED  IN  1955-56.  VOL.  3. 
June  59,   193p. 
Order  from  LC  mi$8.  70.  pfa$30.  30  re  146  026 

Cottents: 

^iproacfa  roads.  Greenland  1955  program.  ACFEL 

technical  rept.  60;  AEWES  technical  rept.  3-505 
Design  and  construction  of  an  undersnow  camp  on  the 

Greenland  Ice  Cap.  USA  Polar  R4D  Center  rept.   1 
Prc^x>sed  relocation  of  Camp  Tuto  and  access  road. 

SIPRB  technical  rept.  52  (re  138  228) 
The  cryoconite  of  the  Thule  area.  SIPRE  research 

repu  50 
Polar  glaciology  study  course.  SIPRE  roecial  rent.  26 
(See  also  re  146  025) 


Engineer  Corps  [Washington,  D.  C.  1 
GREENLAND  ICE  CAP  RESEARCH  PROGRAM. 
STUDIES  COMPLETED  IN  1954,  VOL.   1  Feb  57, 
244p.  5  refs. 
Order  from  LCmi$l  1.10,  ph$37. 80        re  146  022 

Contents: 

Report  on  Greenland  Operation,   1954,  by  Army 

Engineer  Research  and  Development  Labs. 
Scientific  work  of  Party  Crystal,   1954.    Preliminary 

rept.  SIPRE  rept.  24 
Operations  and  logistics  of  Ice-Cap  Party  Crystal. 

1954.  SIPRE  rept.  25  f         /       j        . 


Study  of  ice  fabrics,  Thule  lirea,  Greenland.  SIPRE 

repc.  26 
Tranlcability  of  snow,  Greenland  Studies,   1954, 

AEWES  TM- 3-414,  rept.  no.  2 
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f Arctic  Inst.  ],  Catholic  U.  at  America,  Washington, 

A  SYSTEM  OF  KEYS  FOR  THE  INTERPRETATION 
OP  VEGETATION  FROM  AERIAL  PHOTOGRAPHY 
OF  THE  CHESAPEAKE  BAY  AREA,  by  Hugh  ONelll, 
Oswald  Schulte,  and  others.    Technical  rept.  no.   1  on 
Interpretation  at  Vegetation  on  Aerial  Photography, 
Contract  N6onr- 25504.    Aug  50,  256p.   47  refs. 
Order  from  LC  ml$ll.  10,  pji|39.  60        PB  146  352 

Contents:  I 

A  system  d  keys  for  the  Identification  o(  vegetation 

from  aerial  photography  at  the  Chesapeake  Bay  aret 
Characteristics  d  vegetation  of  use  in  Interpreting 

vegetation  from  aerial  photography  at 

(a)  Chesapeake  Bay  area      I 

(b)  Any  area,    generalizations 

Monographic  descriptions  at  the  photographic  charac 
terlstics  of  some  important  species  at  trees  and 
other  plants  d  the  Chesapetke  Bay  area  especially 
prepared  for  photographic  interpreters 

Ust  d  important  Chesapeake  indicator  plants  and 
what  they  indicate 

Geology  and  soils  d  the  Chesapeake  Bay  area 
An  Important  assistance  in  Interpreting  vegetation 
from  aerial  photography 


Geographisches  Institut  der  Uhiversitat  ZUrich 
(Switzerland). 

INTERPRETATION  OF  LAND  UTILIZATION  FROM 
AERIAL  PHOTOGRAPHS,  by  Hans  Boesch  and  Dieter 
Steiner.    Final  technical  rept.  for  1  Nov  58-31  Oct  59 
on  Contract  DA  91-591-EUC-975.    1959,  73p.  70  refs, 
AD- 232  725.  ] 

Order  from  LC  mi$4.  50,  ph$i2.  30  PB  145  950 

Systematic  study  was  made  of  gray  tone,  texture,  and 
stereoscopic  appearance  on  panchromatic  air  photo- 
graphs, taken  at  different  seasons  over  different  re- 
gions d  Switzerland.    The  base  material  consisted  erf 
air  photographs  taken  at  different  seasons,  partly  at 
different  day-times.    Land-us«  mapping  in  the  field 
was  carried  out  shortly  after  che  photographs  were 
taken.    The  usefulness  d  gray  tone,  texture,  and 
stereo-effect  for  the  interpretation  and  the  possibili- 
ties d  distinguishing  different  types  of  land- use  were 
evaluated  by  means  of  statistical  methods.    (Author) 
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Coastal  Studies  Inst. ,  Louisiana  State  U.  ,  Baton 
Rouge. 

COASTAL  GEOGRAPHY  CONFERENCE  fNO.  21 
HELD  APRIL  6-9,   1959,  AT  THE  COASTAL 
STUDIES  INSTITUTE,    LOUISIANA  STATE  UNIVER- 
SITY, by  Richard  J.  RusselL    RepL  on  Contract 
Nonr-2300(07).    1959,  457p.   38i  refs.  AD-218  547 
Order  from  LC  mi$lL  10.  ph$6i8.  10        PB  146  524 


Contents: 

Coastal  classification  maps 

An  analysis  d  coastal  climates,  with  particular  ref- 
erence to  humid  mldlatltudes 
Origin  and  development  of  the  Texas  shoreline 
Padre  Island  and  the  Laguna  Madre  Flats,  coastal 

South  Texas 
The  geomorphology  of  the  Guiana  coast 
Coastal  sand  ridges  and  marshes  and  their  environ- 
ment near  Grand  Polo  and  Ouidah,  Dahomey 
Geomorphologlcal  reconnaissance  of  the  northwest 
coast  of  Cape  York  Peninsula  (Northern  Australia) 
Littoral  and  submarine  morphology  of  the  Rhone  Delti 
The  development  of  the  coasdine  of  the  Wash,  England 
Dutch  post-war  coastal  studies 
The  Danish  moraine  archipelago  as  a  research  field 

for  coastal  morphology  and  dynamics 
Archaeology  and  physiography  in  coastal  studies 
Methods  of  correlating  cultural  remains  with  stages 

of  coastal  development 
Mississippi  deltaic  plain  flight 
Alluvial  nfKirphology  field  trip 
Coastal  marsh  and  chenler  field  trip 
Southwestern  Louisiana  field  trip  -  Land  and  man  in 
the  chenler,  Louisiana 


Louisiana  State  U.  [Baton  Rouge. J 
THE  PHYSICAL  GEOGRAPHY  OF  THE  LOWER 
COASTAL  PLAIN  OF  THE  GUIANA  COAST,  by 
John  H,  Vann.  Technical  rept.  no.  1  on  Contract 
Nonr- 1575(02).   14  Apr  59,  103p.  56  refs  . 
Order  from  LC  mi$5.70.  ph$16.80  PB  146  168 

The  purpose  of  this  study  is  the  investigation  of  the 
lower  coastal  plain  landforms  and  the  processes  that 
have  fashioned  these  forms  .   Furthermore,  it  is  hoped 
that  the  description  of  the  landforms  may  aid  in  the 
terrain  analysis  of  tropical  coastal  lowlands  . 
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Oceanography 


Air  Force  Cambridge  Research  Center,  Bedford. 
Mass. 

SCIENTIFIC  STUDIES  AT  FLETCHER'S  ICE 
ISLAND,   T-3,   1952-1955.    VOLUME  II,  by  Vivian 
Bushnell.    Dec  59,   126p.  38  refs.    Geophysical  Re- 
search Plapers  no.  63.  AFCRC-TR-59-232(2): 
AD-216  814. 
Order  from  OTS  $2.  75  PB  161  691 

Results  of  field  investigations  are  presented  and  in- 
clude a  summary  of  surface  meteorological  observa- 
tions, a  study  cf  upper  air  temperatures,  and  an  anal- 
ysis of  solar  radiation  data.    Appendixes  include 
tables  of  surface  meteorological  observations,  mean 
monthly  upper-air  temperatures  at  selected  levels, 
solar  radiation  data,  and  plots  of  position  lines  with 
resulting  geographical  locations.    (Author)  (See  also 
PB.  161  289) 


Scripps  Institution  of  Oceanography.  U.  of 

California.  San  Diego. 
FINAL  REPORT.  Rept.  for  1  Apr  56-16  Sep  58  on 
Contract  Nonr- 233(42).  6  Apr  59,  14p.  4  refs .  SIO 
Ref .  58-77;  AD- 225  715. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  706 


Outlines  work  done  on  buoys  and  batteries ,  sensing 
systems  and  moorings . 


Weather  Forecasting  Research  Center,  U.  of 

Chicago,  111. 
EVAPORATION  FROM  THE  OCEANS,  by  W.  C. 
Swinbank.  Scientific  rept.  no.  12  on  Contract  AF 
19(604)2179  and  National  Science  Foundation  Grant 
NSF-G6385.  Dec  59,  18p.  10  refs .  AFCRC-TN-60- 
211. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  194 

The  present  report  by  Dr .  W .  C .  Swinbank  was  pre- 
pared to  provide  an  up-to-date  formula  for  comjxJta- 
tions  of  the  exchange  of  latent  heat  between  the  oceans 
and  the  atmosphere.  The  results  of  these  computa- 
tions, with  special  reference  to  the  energy  supply  of 
mobile  motion  systems  on  the  North  Atiantic,  will  be 
described  in  separate  reports . 


Woods  Hole  Oceanographic  Institution,  Mass. 
OCEANOGRAPHIC  DATA  FROM  THE  CARIBBEAN 
SEA  "CRAWFORD"  CRUISE  17,  FEBRUARY -MARCH 
1958  FOR  THE  INTERNATIONAL  GEOPHYaCAL 
YEAR  OF  1957-58,  by  W.  G.  Metcalf.   Rept.  on 
Contract  Nonr- 21 96(00).  Apr  59,  89p.  6  refs. 
Reference  no.  59-9. 
Order  from  LC  mi$4.80,  ph$13.80  PB  146  245 

In  the  present  report ,  the  oceanographic  data  are  pre- 
sented in  a  form  similar  to  that  used  earlier.   Four 
north- south  cross  sections  of  the  Caribbean  Sea  were 
made.  Station  positions  from  CRAWFCXID  Cruise  17 
are  shown  in  Figure  1 .  Also  included  are  the  Carib- 
bean stations  from  the  1954  ATLANTIS  cruise.  Tem- 
perature, salinity  and  oxygen  profiles  for  each  section 
are  presented  on  a  base  showing  the  observation 
points  and  the  bottom  contours  in  Figures  2  through  19 
The  tabular  data  are  presented  in  the  same  form  as 
those  from  earlier  cruises .  The  position  given  is  the 
mean  for  each  station.  The  GMT  is  the  time  at  which  the 
messenger  was  sent  for  the  firct  (shaUow)  cast.  The 
Pgpth  is  the  sonic  depth  corrected  for  the  speed  of 
sound  in  sea  water  according  to  Matthews'  (1939) 
tables  and  is  rounded  off  to  the  nearest  five  meters . 
In  some  instances  the  bottom  bottle  tripped  on  the 
ocean  floor,  and  the  depth  has  been  calculated  from 
paired  protected  and  unprotected  reversii^  thermom- 
eters. The  BT#  is  the  slide  number  of  the  bathyther- 
mogram  obtained  for  the  station.  In  most  cases,  the 
bathythermograph  lowering  was  made  shortly  before 
the  ship  stopped  or  shortly  after  getting  underway  in 
connection  with  each  station.   Salinities  were  deter- 
mined on  the  Woods  Hole  Mark  II  salinometer.  Dis- 
solved oxygen  determinations  were  carried  out  by  the 
Winkler  method  .   Hourly  bathythermograph  lowerings 
were  made  while  underway,  sea  conditions  permitting. 
The  tracings  of  the  bathythermographs  presented  were 
prepared  in  the  manner  described  by  Fuglister.  Below 
each  tracing  is  given  the  following  information:  First 
line:  Slide  number  G.C.T. ,  Day,  Month,  Year,  Wind 
erection  (in  tens  of  degrees ,  True)  and  Wind  Forte 
(Beaufort  Scale).  Second  line:  Latitude  and  Longitude. 
Third  line:  Surface  (bucket)  temperature. 


Physics  of  the  Atmosphere 


Brown  U.  Div.  erf  Applied  Mathematics.  Providence, 

R.  I. 
THE  DYNAMICS  OF  ISOTROPIC  TURBULENCE  IN 
TWO  DIMENSIONS,  by  W.  H.  Reid.    Technical  rept. 
no.  23  OT  Contract  Nonr -562(07).    Apr  59,  25p. 
11  refs.    562(07)/23. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  7% 

The  dynamical  equations  which  describe  the  behavior 
of  isotropic  turbulence  in  two  dimensions  are  derived 
under  the  assumption  that  all  fourth-order  cumulants 
of  the  velocity  field  vanish.    Due  to  the  absence  of 
vertex  line  stretching,  the  transfer  mechanism  which 
developes  in  this  case  differs  markedly  from  the 
usual  three-dimensional  one.    For  example,  an  initial 
energy  distribution  in  the  form  cf  a  single  line  spec- 
trum is  found  to  remain  unchanged.    More  generally, 
however,  there  is  found  to  be  an  almost  equal  transfer 
of  energy  from  the  medium  s  ized  eddies  to  both 
smaller  and  larger  eddy  sizes.    The  large  magnitude 
of  this  'back-transfer'  suggests  the  need  for  caution 
when  ap>plying  the  usual  cascade  arguments  to  turbu- 
lence in -two  di-mensions.    These  results  would  seem 
to  be  relevant  to  the  problem  of  the  large-scale 
motions  in  atmospheric  turbulence  w^ich  are  known 
to  exhibit  certain  two-dimensional  characteristics. 
(Author)    (See  also  PB  145  799) 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
CONCERNIhTC  THE  PHENOMENON  OF  SPREAD    F 
IN  THE  IONOSPHERE,  by  J.  Renau.  Technical  rept. 
no.  51  on  Studies  on  Propagation  in  the  Ionosphere, 
Contract  DA  36- 039- sc- 74903.    30  Oct  58,  19p. 
11  refs.  Research  rept.  EE-393. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  146  166 

To  shed  some  light  on  the  phenomenon  of  Spread- F,  a 
thin  scattering  screen  is  postulated  above  the  E 
region.  Experimental  icwiograms  are  presented  that 
substantiate  the  theory,  although  there  are  a  large 
number  of  occurrences  of  spread- F  whose  character- 
istics apparently  cannot  be  explained  by  the  mecha- 
nism suggested. 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE, 
by  H.  G.  Booker,  D.  Farley  and  others  .  Quarterly 
progress  rept.  no.  1  on  Ccmtract  DA  36-039-sc- 
78258.   15  Feb  59,  20p.  4  refs.  Research  rept. 
EE-416. 
Order  from  LC  mi$2.40.  ph$3.30  PB  146  157 

Work  is  continuing  on  the  possibility  of  transfer  of 
irregularities  of  electric  field  from  lower  heights  up 
to  the  F  region.  Equations  have  been  derived  for  the 
radar  echo  strength  backscattered  from  nonisotropic 
irregularities  of  ionization. 
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Bngiiieering. 


CorneU  U.  School  at  Blecdrical 

IdMca.  N.  Y. 
STUDIES  ON  PROPAGAHOIJ  IN  THE  IONOSPHERE, 
by  D.  Parley  and  J.  Renau.  Quarterly  progress  rept. 
no.  2  on  Cootract  DA  36- 03$- sc- 78258.  15  May  59, 
S2p.  10  refs.  Research  repi.  EE  425. 
Order  from  LC  ini$3. 60.  pl<>9. 30  PB  146  065 

The  theoretical  examl  nation  d  the  possibility  of  trans 
ferring  irregularities  of  eleetric  field  from  lower 
heights  up  to  the  P-reglon  at  the  ionosphere  has  been 
continued.  (See  also  FB  146  157) 


lectl 


Garnell  U.  School  of  Electrical  Engineerii^ 

Ithaca,  N.  Y. 
STUDIES  ON  PROPAGATION  IN  THE  IONOSPHERE, 
byH.  G.  Booker,  B.  Nichols  and  ocfaers.    Progress 
rept.  no.  3  on  Contract  DA  $6-039-sc-74903, 
30  June  58,  33pt    3  reft.    Research  rent.  EE  379; 
AI>204  119. 

Order  from  LC  mi$3.  Oa  phI6. 30  PB  138  117 

A  critical  review  has  been  b^gun  d  the  various  un- 
sohred  questions  connected  with  ionospheric  turbu- 
loice.    Equipment  tliat  had  b^ea  prepared  for  meas- 
uring die  height  of  phase  sciarillarions  using  Sputnik 
in  was  put  into  operation.   The  results  were  disapoint 
infr  apparently  due  to  low  radiated  power  from 
Siputnik  UL   An  investigaticn  has  been  begun  at  die 
idea  due  to  Dagg  tliat  phase  acintillatian  spread-P 
could  be  due  to  iooospherlc  turbulence  below  the  P- 
rogion.    The  idea  is  diat  turbulence  in  the  E-region 
might  cause  Irregularities  at  space  charge  and  hence 
irregularities  at  electric  field.    The  IGY  auroral 
radar,  operating  continuously  at  41. 0  Mc/s,  has 
been  used  for  a  series  of  new  measurements  of  the 
decay  of  loqg-duration  metecr  echoes.    Pigures  and 
tables  showing  some  of  the  results  are  presented 
herewith.    (See  also  n  135  ^) 


ComeU  U.  School  of  Electilcal  Emfineerlmt. 

Idiaca.N.Y.  ^ 

A  THEORY  OP  ELECnU»TATIC  PIELDS  IN  A 
HORIZONTALLY  SFRATIFIBD  IONOSPHERE  SUB- 
JECT TO  A  CONSTANT,  VERTICAL  MAGNETIC 
HELD,  by  D.  T.  Parley.  Technical  rept.  no.  52  on 
Studies  on  Propagation  in  the  Ionosphere,  Contract 
DA  36-039-SC-74903.  31  Dec  58,  33p.  9  refs. 
Research  rept.  EE-397. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  165 

A  tlieory  is  developed  to  describe  quantitatively  the 
idea  that,  in  an  ionized  gas  sabject  to  an  imposed 
magnetic  field,  such  as  the  icnosphere,  the  lines  of 
magnetic  flux  are  approximately  equipotential  lines . 
The  analysis  indicates  that  in  the  ionosphere  the  re- 
sults are  strongly  affected  by  the  variation  of  conduc- 
tivity with  height,  as  well  as  the  anisotropy. 

Dnttscher  Wecterdienst,  Offenbach  (West  Germany) 
CELL  STRUCTURE  OF  THE  ATMOSPHERE:  PIG- 
URES, by  Heinricfa  Paust  and  Walter  Attmannspacher. 
Phial  rept. ,  Part  2  on  Contract  DA  91-508-EUC-387 
Oct  59,  161p.    AD- 231  503. 
Order  from  LC  mi$7.  80,  phfJ5.  80  PB  146  220 

See  also  PB  146  219 


Deutscher  Wetteidienst,  Offenbach  (West  Germany) 
CELL  STRUCTURE  OP  THE  ATMOSPHERE:  TEXT^'I 
by  Heinrich  Paust  and  Walter  Attmannspacher.   Pinsl' 
rept..  Part  1  on  Contract  DA  91-508-EUC-387. 
Oct  59,  102p.  17  refs.  AD- 231  502. 
Order  from  LCmi|5. 70,  ph$16. 80  FB  146  219 

Contents: 

The  null  layer  of  the  upper  troposphere 

Extremes  of  the  horizontal  wind  and  the  vertical 

velocity 
Null  layer  analysis 
The  layer  of  scalar  wind  minimum 
The  correlation  between  the  wind  profiles  an)  the 

weather  situations 
Investigations  on  dissolving  pressure  systems 
Mean  temperature  distribution  over  the  northern 

hemisphere 
On  the  existence  of  an  uppers tratospheric  layer  of 
maximum  wind 
On  the  general  circulation  of  the  extratropical 

latitudes 

Investigations  on  air  density 
Meteorological  terminology 


New  York  U.  Coll.  erf  Engineering,  N.  Y. 
DYNAMICS  OP  THE  MESOSPHERE,  by  Julius  London 
Bemhard  Haurwitz,  and  Katsuyuki  Ooyama.    Pinal 
rept.  on  Contract  AP  19(604)1738.    Dec  59  [44]p. 
18  refs.    APCRC-TR-60-206. 
Order  from  LC  mi$3. 30,  ph$7.  80  IV  146  192 


The  final  report  is  divided  into  five  sections  coverli^ 
die  main  phases  of  the  project  research.    These  deal 
with:  1.  The  radiation  budget  of  the  upper  atmosphere 
2.  The  distribution  cf  atmospheric  ozone.    3.  Motion 
in  the  upper  atmosphere.    4.   Studies  of  atmospheric 
tides.   5.  Solar-weather  relationships. 


>nenna  U.  (Austria). 
EXPERIMENTAL  INVESTIGATION  OF  THE  CAR- 
BONDIOXIDE  CONTENT  OF  THE  AIR  AND  AN 
ANALYSIS  OF  ITS  GASEOUS  AND  COLLOIDAL 
PHASES,  by  Georg  Stetter.    Final  technical  rept.  fox 
1  Jan-31  Dec  59  on  Contract  DA  91-591-EUC-1012. 
Dec  59,  76p.   13  refs. 
Order  from  LC  miK  50,  ph$12. 30         PB  145  947 

Contents: 

Chemical  methods 

High  frequency  titration  of  CO2 

The  determination  of  CO2  by  URAS 

Measurement  of  humidity  based  on  die  scattering  of 

high  energy  neutrons 
Determination  cf  CO2  by  an  optical  method 
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ENGINEERING 


Army  Qiemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
VALVE,  ANnHACKDRAPT,   E2R2  (PINAL  ENGI- 
NEERING TECT  NO.   117)  by  Donald  P.  McParland, 
Jr.   Oct  59,  46p.    CWLR-2314;  AD- 229  340. 
Order  from  LC  mi^  30.  ph$7. 80  FB  145  755 


TTiiS  report  covers  in  detail  the  final  engineering  test 
of  an  antibackdraft  valve  developed  to  maintain  a  con- 
stant static  pressure  in  small  portable  shelters  under 
collective  protection.  Results  of  the  test  program  in- 
dicated that  the  valve  was  essentially  satisfactory  in 
filling  the  design  characteristics.    (Author) 


Northwestern  Technological  Inst. ,  Evanston,  111 
A  NEW  METHOD  OP  WASTE  DISPOSAL  FOR 
ISOLATED  SITES  IN  THE  ARCTIC    I.    CHEMICAL 
ADDITIVES  AND  MECHANICAL  HOMOGENIZERS, 
by  John  A.  Logan.    Rept.  for  30  Sep-31  Dec  58  on 
Contract  AP  41(657)207.    [1958]  19p.    Technical  note 
AAL-TN-59-5;  AD- 230  <43. 
Order  from  OTS  $0.  50  PB  161  540 

Chemical  additives,  homogenizers,  oil  burners, 
toilets,  oil  burners  and  garbage  disposal  units  are 
discussed.    A  preliminary  layout  for  a  camp  of 
50-100  men  is  attached  to  the  report. 


Aeronautical  Engineering 


Aero  Space]  Medical  Lab. ,  Wright  Air  Development 

Dlv.]  Wright -Patterson  AFB,  Ohio. 
MAN'S  ABIUTY  TO  APPLY  CERTAIN  TORQUES 
WHILE  WEIGHTLESS,  by  Ernst  Dzendolet  and  John  P. 
Rievley.  Apr  59,  33p.  8  refs.  WADC  Technical  rept. 
59-94;  AD-220  363. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  575 

The  torque  that  a  maintenance  man  can  exert  within  a 
space  vehicle  while  weightless,  and  hence  tractionless, 
is  analyzed.  Anthropological  literature  was  reviewed 
to  determined  the  torques  a  man  can  apply  under  nor- 
mal conditions  .  Using  elementary  physical  principles 
the  consequences  of  applying  these  torques  while 
tractionless  were  calculated.  Certain  of  the  predic- 
tions were  verified  experimentally.  It  is  tentatively 
concluded  that  standard  anthropometric  data  can  le- 
gitimately be  extrapolated  to  the  weightless  conditions. 
Suggestions  are  advanced  regarding  (a)  the  optimum 
body  position  for  a  simple  tightening  task  without  using 
a  handhold ,  (b)  the  use  and  locaticm  of  handholds , 
(c)  maximum  torque  limitations,  (d)  the  use  of  im- 
pulses, and  (e)  the  design  of  hand  tools .  (Author) 


Armour  Research  Foundation,  Chicago,  HI. 
MEASUREMENT  OF  AIR  NAVIGATION  ACCURACY 
ALONG  CERTAIN  VOR  AIRWAYS,  by  G.  W.  Bond. 
Pinal  rept.  on  Contract  FAA/BRD-28.  June  59,   131p. 
Order  from  OTS  $2.  75  FB  161  652 

During  the' winter  of  1958-59  a  large  number  erf  meas- 
urements were  made,  by  means  of  a  long-range  radar, 
of  the  accuracy  of  air  navigation  along  certain  VOR 
airways  within  130  miles  of  Kansas  aty.    The  meas- 
urements enconnpassed  a  variety  of  aircraft  types  and 
flight  conditions,  and  were  made  generally  without  die 
pilots  knowledge.  The  type,  identity,  assigned  altitude, 
origin,  destination,  and  reponed  times  over  certain 
VQR  station  were  obtained  for  each  aircraft  from  air 
traffic  control  records.    Related  weather  and  winds 


aloft  data  were  obtained  from  the  weather  teletype. 
The  positions  of  the  VOR  radlala  defining  the  airways 
in  the  area  were  also  measured,  by  means  of  a  spe- 
cially instrvunented  aircraft. 


Arnold  Engineering  Development  Center  fTUllahoma, 

Ttenn.  ] 
AERODYNAMIC  LOADS  ACTING  ON  THE  CANTI- 
LEVERED  NOSE  SECTION  OF  THE  COLEMAN  AJ 
10-33  ROCKET  SLED  AT  TRANSONIC  AND  SUPER- 
SONIC SPEEDS  AS  DETERMINED  BY  WIND  TUN- 
NEL TESTS,  by  Benford  R  Johnson.    Rept.  on  ARO, 
Inc.    Contract  AF  40(600)800.    Jan  60,  32p.  2  refs. 
AEDC-TN-59-167.    AD-231  447. 
Order  from  LC  mi $3. 00,  iA$6.  30  PB  145  749 

Wind  tunnel  tests  were  conducted  on  a  0. 0298 -scale 
model  of  the  Coleman  AJ  10-33  rocket  sled  to  deter- 
mine the  aerodynamic  loads  acting  on  the  cantilevered 
nose  section  of  the  model  and  to  determine  the  rates 
(rf  change  of  these  loads  wltfi  deflection  of  the  nose 
secticm  in  pitch  and  yaw.    The  jests  were  performed 
with  the  model  in  the  presence  of  a  ground  plane  at 
Mach  numbers  from  0.  6  through  2.  5.    Longitudinal 
and  lateral  loads  were  obtained  in  the  deflection 
ranges  of  13. 0-deg  angle  of  attack  and  fl.  5-deg  angle 
of  yaw.    Axial -force  data  were  obtained  from  pres- 
sure distribution  measurements  on  the  nose  "section. 


BeU  Aircraft  Corp.  [Buffalo,  N.  Y.  ] 
A  STUDY  OF  VELOCITY- FREQUENCY- DAMPING 
RELATIONSHIPS  FOR  WING  AND  PANEL  BINARY 
SYSTEMS  IN  HCH  SUPERSONIC  FLOW,  by  Melvin 
B.  Zisfein  and  Frank  J.  Frueh.  Rept.  on  Contract 
AF  49(638)365.  Oct  59,  64p.   11  refs.  Rept.  na  9015- 
19-001;  AFOSR-TN-59-%9;  AD-228  774. 
Order  from  LC  mi$3. 90,  ph$10.  80  PB  145  978 

Initial  results  are  presented  of  a  program  to  obtain 
and  study  analytical  relations  between  fluner  and  dy- 
namic response.    Piston  theory  aerodynamics  was  used 
to  study  two  kinds  of  binary  systems,  pitch-plunge 
wings  and  2 -degree- of- freedom  simply  siqjported 
panels.    A  major  portion  of  the  effon  was  focused  on 
the  effects  of  viscous  and  structural  dampii^  on  the 
flutter  and  dynamic  response  characteristics  and  die 
relations  between  them. 


diPlorez  Co. .  Inc. ,   Englewood  Cliffs,  N.  J. 
METHODS  OF  PRESENTING  MOVING  OBJECTS  IN 
POINT  UGHT  SOURCE  VISUAL  DISPLAYS.    Rept. 
on  Conoract  Nonr- 1628(00).   June  59,  68p.    2  refs. 
Technical  rept.   NAVTRADEVCEN  1628-5. 
Order  from  LC  mi^.  90,  ph$10. 80  PB  145  932 

Tills  report  describes  the  results  erf  an  investigation 
to  discover  and  analyze  methods  and  systems  whereby 
moving  objects  may  be  presented  in  point  source  pro- 
jected visual  displays.    It  includes  an  analysis  of  the 
nature  of  movement  in  the  real  world  as  a  frame  of 
reference  for  movement  to  be  produced  in  the  world 
of  visual  displays.    A  number  of  methods  and  systems 
have  been  devised  which  will  project  moving  objects 
in  point  source  visual  displays.   However,  each  sys- 
tem is  quite  limited  in  capability  and  can  meet  only 


{    J 


a  particular  and  rather  narrow  range  cf  requirements. 
None  of  these  systems  will  pproduce  a  completely  non- 
programmed  moving  object  ^vhich  will  be  completely 
realistic  as  well.    In  genera^  it  is  practicaJsle  to 
provide  only  one  moving  object. 

Directorate  of  Flight  and  All- Weather  Testing, 

Wright  -  Panerson  AFB,  Ohio. 
OPERATION  ANALYSIS  TECHNIQUES  FOR  E^I- 
MATING  THE  EFFECT  OF   DELETING  AIRCRAFT 
ICE  PROTECTION  SYSTEMS,  by  James  K.  Thompson. 
Sep  59,  Up.  15  refs.  WADC  Technical  note  59-163; 
At)- 216  082. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  914 

A  method  is  defined  for  estimating  the  significance  and 
frequency  erf  encountering  various  total  accumulations 
dL  ice  on  unprotected  components  during  proposed 
operations.   The  technique  has  been  evolved  over  a 
period  of  years  and  reduces  available  statistics  and 
pertinent  theory  to  practical  graphs  for  use  by  per- 
sonnel without  previous  experience  in  icing  theory. 
Examples  of  application  to  three  types  of  aircraft 
operations  are  provided  to  illustrate  use  of  the  tech- 
nique and  the  effects  of  varying  aircraft  speeds  and 
operational  altitudes.  (Author > 


Goodyear  Aircraft  Corp. ,   Aloron,  Ohio. 
ROUGH  TERRAIN  LANDING  GEAR  EVALUATION 
PROGRAM,  by  George  Schuck.    Rept.  on  Contract 
DA  44-177-TC-436.  15  Mar  59.  275p.    10  refs. 
GER  9244;  AD- 206  902. 
Order  from  LC  nu$ll.  10,  pli$42.  60  PB  145  804 

This  report  covers  the  testing  of  an  L-19A  "Bird 
dog"  liaison  airplane  equipped  with  Goo  '  'oa-  ^erra 
tires,  air  wheels  and  the  Statxlard  700  x     tire.   The 
tests  were  conduaed  over  samd,  mud,  and  simulated 
roug^  terrain.   The  results  indicate  that  the  use  of 
large  size  low  pressure  tire$  improves  performance 
over  both  the  sand  and  mud.    The  large  low  pressure 
tires  show  indication  of  greater  energy  absorption 
than  the  sundard  tires;  however,  the  area  of  optimum 
pressure  for  the  large  tires  appeared  to  be  below  the 
inflation  fires  sure  range  tested.    (Author) 
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Hiller  Aircraft  Corp. ,  Palq  Alto,  Calif. 
DYNAMIC  STABILITY  ANALYSIS  OF  DUCTED  FAN 
TYPE  FLYING  PLATFORM^  by  R.  N.  Greenman  and 
M.  G.  Gaffney.    Rept.  on  Conitract  Nonr- 1357(00), 
Phase  IV.    29  May  59,   164p.  7  refs.    Rept.  no. 
ARD-233. 
Order  from  LC  mi $7.  80,  ph|25.  80  PB  146  029  ' 

An  analysis  is  presented  of  the  longitudinal  dynami.- 
stability  characteristics  in  hovering  and  in  level  lov- 
speed  flight  (A  ^.  12),  dt  the  Hiller  7-foot  diameter 
ducted  fan  flying  platform,    la  addition,  several  con- 
figuration variations  were  investigated,  including  duct 
section  and  chord,  number  o|  propeller  blades,  pro- 
peller blade  setting,  and  clearance  between  tips  erf 
propellers  and  inside  of  duct.    The  equations  of  motion 
are  developed  using  standard  methods.    Time  histo- 
ries, obtained  with  an  analog  computer,  and  the  re- 
sulting stability  parameters  are  presented  graphically. 
The  present  gyrobar  stabiliztr  system  provides  suf- 
ficient damping  in  hovering  fjight  but  will  not  over- 
come the  divergent  motion  in  forward  flight.    For 


this  reason,  the  dynamic  characteristics  deteriorate 
with  Increasing  speed.    This  is  primarily  due  to  the 
static  (angle-of-attack)  instability  which  occurs  at 
higher  speeds.    (Author) 


Hiller  Aircraft  Corp. ,  P&lo  Alto,  Calif. 
WIND  TUNNEL  TEST  OF  SEVERAL  DUCTED 
PROPELLERS  IN  NON-AXIAL  FLOW,   by  W.  J.  Gill. 
Rept.  on  Contract  Ncmr- 1357(00).   Phase  IV.   20  Apr  59, 
397p.    10  refs.    Rept.   no.   ARD-224. 
Order  from  LCmi$ll.  10,  ph^.  60        PB  146  176 

Wind  tunnel  and  static  tests  were  conducted  on  various 
'ducted  propellers  of  2.  0  foot  diameter.    Measurements 
«<ere  made  dL  the  total  aerodynamic  forces  and  mo- 
ments, the  forces  and  moments  acting  on  the  duct  It- 
self, and  the  power  supplied  to  the  propellers.    The 
model  was  tested  at  advance  ratios  (tunnel  air- 
speed/propeller tip  speed)  dt  0,  0.  05,  0.  10  and  0.  15 
with  the  duct  axis  tilted  through  a  range  of  angles  be- 
tween 0  and  90  degrees.    Detailed  velocity  surveys 
were  conducted  in  the  slipstream,  and  vanes  mounted 
in  the  slipstream  were  tested.    In  addition,  center- 
bodies  of  the  type  used  in  flying  platforms  were  in- 
vestigated.   Four  ducts  were  tested  in  combination 
with  three  different  sets  of  contra -rota  ting,  adjustable- 
pitch  propellers.    The  data  are  presented  in  the  form 
of  confidents  based  on  propeller  tip  speed,  duct  am 
and  propeller  radius,  except  for  the  duct  alone  (ring 
wing)  data,  for  which  the  coefficients  are  based  on 
tunnel  airspeed.    Slipstream  flow  survey  data  are 
presented  in  tabular  form. 


Kaman  Aircraft  Corp. ,  Bloomfield,  Conn. 
KRC-4  ROTOCHUTE  DEVELOPMENT,  by 
C.  B.  Packard.  Final  rept.  on  Contract  Nonr-901(00). 
1  Aug  58,   160p.   10  refs.   Rept.   no.   R-239. 
Order  from  LC  mif7.  50,  ph$24.  30  PB  146  103 

The  following  are  summarized:  development  of  a 
Rotochute  design  that  is  ready  for  service  evaluation; 
development  of  a  tactical  prototype  vehicle  with  mul- 
tiple, interchangeable  containers;  demonstration  of 
dynamically  stable  descent  at  a  rate  of  53  feet  pe  r 
second  for  100-pound  payload,  and  58  feet  f)er  second 
for  200-pound  payload;  establishment  of  a  minimum 
release  altitude  of  3(X)  feet  to  develop  terminal  de- 
scent, demonstration  of  successful  deployment  of  the 
KRC-4  Rotochute  from  the  P2V- 7  aire  raft  at  speeds  up 
to  maximum  attainable  (250  knots);  and  deployment 
and  operation  of  the  companion  Rotochute  (KRC-4A)  at 
1070  feet  per  second  (Mach  .  99)  in  a  near  vertical 
attitude  at  4174  feet  altitude. 


Institute  of  Flight  Structures,  Columbia  U.  ,  New 

York. 
STRESS  FUNCTIONS  WITH  AXIAL  SYMMETRY  IN 
HETEROGENEOUS  BODIES,  by  M.  B.  Friedman  and 
J.  L.  Sackman.  Technical  rept.  rto.  7  on  Contract 
Nonr-266<34).  Apr  59,   13p.  2  refs,  CU-1-59-ONR 
266<34)-CE;  AD- 225  390. 
Order  from  LC  mi$2.  40,  ph^  30  PB  145  800 

The  use  dt.  stress  functions  are  extended  to  the  analy- 
sis of  visco-elastic  phenomena  involving  \e  riable  rtstr 
terial  properties.  The  results  are  also  applicable  to 
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elasticity  problems  with  non-constant  properties.  TTie 
case  of  axial  symmetry  is  considered  in  hath  cylindri- 
cal and  spherical  coordinates. 


Naval  Weapons  Lab. ,  Dahlgren,  Va. 
QUALIFICATION  OF  POWER  CARTRIDGES,   TALCO 
P/N- 1000- 121  FOR  F8U-1  AIRCRAFT  CANOPY 
REMOVER,  by  J.  P.  Matarrese.    4  Feb  60,   44p, 
7  refs.    NWL  rept.   no.   1685. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  145  777 

The  power  cartridge  for  use  in  the  F8U-1  canopy 
remover  was  evaluated  in  accordance  with  applicable 
sections  of  MlL-D-21625  and  Chance  Vought  Air- 
craft Incorporated  Specification  CVA  1202C.    Final 
release  of  the  cartridge  to  service  for  use  within  the 
operational  temperature  range  dL  -65°F  to  *1600F 
is  recommended.    The  functions  di  the  evaluated 
cartridges  in  the  canopy  removal  system  and  the 
test  procedures,  instrumentation  and  methods  of 
data  analysis  employed  in  the  evaluation  are  de- 
scribed.  (Author) 


Purdue  Research  Foundation,  Lafayette    Ind. 
A  SURVEY  OF  GERMAN  HOLLOW  TURBINE  BLADE 
DEVELOPMENT.  PART  I:  INITIAL  INVESTIGATIONS 
AND  DEVELOPMENTS,  by  E.  N.  Petrick.   Rept.  on 
Contract  W33-038-ac- 17625.   Oct  49,  declassified 
26  Mar  51.  222p.  39  refs.  ATI- 79  552;  102 -AC- 
49/14-23. 

Order  from  LC  mi$9.  90,  ph$34.  80  PB  146  852" 

This  report  is  the  first  in  a  series  of  three  dealing 
with  German  developments  in  the  field  of  turbine  blade 
cooling,  with  particular  emphasis  on  the  use  of  air- 
(^poled  hoUow  turbine  blades.    The  current  report  con- 
tains (a)  a  discussion  of  the  various  methods  of  turbine 
cooling  considered  by  the  Germans,  (b)  information  on 
the  initial  investigations  and  developments,  and  (c) 
methods  of  improving  internal  blade  cooling. 


SKF  Industries,  Inc. ,  fBiiladelphia,  Pa.  ] 
ENDURANCE  TESTS  OF   ROLLING  CONTACT 
BEARINGS  OF  CONVENTIONAL  AND  HIGH  TEM- 
PERATURE STEELS  UNDER  CONDITIONS  SIMU- 
LATING AIRCRAFT  GAS  TURBINE  APPLICATIONS, 
by  H.  O.  Walp,  R.  p.  Remorenko,  and  J.   V.  fbrter. 
Kept,  for  Feb  53- Feb  58  on  Contract  AF  33(600)22860 
AJy  59,  87p.    WADC  Technical  rept.  58-392; 
AD-212  904. 
Order  from  OTS  $2.  25  PB  161  672 

Endurance  tests  dt  rolling  contact  bearings  dt  conven- 
tional and  high  temperature  steels  were  conducted  at 
^  temperature  levels  and  at  normal  and  high  speeds 
lest  results  indicate  that  the  fatigue  life  of  the  high 
temperature  steels  is  materially  increased  by  vacuum 
melting.    High  speed  ball  bearings,  alike  in  all  re- 
sjJects  except  for  ball  diameter  variations,  were 
^!!J^  ^'  ^^^  ^^^^  fo  study  dimensional  effect  on 
endurance  life.   Results  of  the  endurance  tests  indicate 
d"L'2,''«?'^'J°"  ^  individual  bearing  life  with  observed 
aimensional  variations  for  the  same  bearings.    To 
of  mlr  !  ?^"'  "^  determining  the  fatigue  properties 
«  materials  without  using  complete  bearings,  ilmple 


specimen  testing  machines  were  designed  and 
operated.    (Author) 


Systems  Technology,  Inc.,  Inglewood,  Calif. 
THE  DETERMINATION  OF  LATERAL  HANDUNG 
QUAUTY  REQUIREMENTS  FROM  AIRFRAME- 
HUMAN  PILOT  SYSTEM  STUDIES,  by  Irving  L. 
Ashkenas  and  Duane  T.  McRuer.  Rept.  on  Contract 
AF  33(616)5661.  June  59,  90p.  57  refs.  WADC  Tech- 
nical rept.  59-135;  AD-212  152. 
Order  from  OTS  $2.25  PB  161  538 

Pilot  describing  functions  and  airframe  transfer  func- 
tions are  combined  within  a  servo  analysis  framework 
to  develop  a  partial  theory  of  lateral  handling  qualities. 
Tentative  criteria  for  certain  roll/aileron  transfer 
function  quantities  are  derived  and  compared  with  ex- 
isting pilot  opinion  data  to  establish  limited  regions  of 
validity.  The  report  contains  a  summary  of  pilot  dy- 
namic capabilities  in  closed  loop  tasks,  airframe 
lateral  transfer  function  characteristics  and  parame- 
ters ,  and  current  dynamic  lateral  handling  qualities 
requirements  and  data.  (Author) 


Chemical  Engineering 


Aerospace  Medical  Lab. ,  Wright  Air  Development 

Div. ,  Wright- ftitter son  AFB,  Ohio. 
DESIGN  STUDY  OF  HIGH  PRESSURE  OXYGEN 
VESSELS,  by  Donald  A.  Keating.    Rept.  for  Sep  58- 
May  59  on  Equipment  for  Life  Support  in  Flight 
Operations.    Feb  60,  28p.  9  refs.    WADC  Technical 
rept.   59-767. 
Order  from  OTS  $0.  75  pb  161  666 

The  feasibility  of  storing  gaseous  breathing  oxygen 
under  extreme  high  pressures  for  life  support  in 
flight  operations  Is  investigated.    The  method  of  solu- 
tion is  theoretical  in  nature  utilizing  both  analytic  and 
graphic  techniques.    In  general,  high  pressure  oxygen 
storage  vessels  utilizing  an  internal  pressure  at 
approximately  7500  psia  were  found  to  be  theoretically 
superior  on  a  weight-volume  basis  to  standard  liquid 
oxygen  converters  for  missions  of  moderate  duration. 
The  optimum  internal  pressure  Is  based  on  die  mini- 
murn  mathematical  product  of  vessel  weight  and  vol- 
un  e,  and  is  dependent  upon  the  strength  character- 
istics of  the  vessel  material.    (Author) 


Army  Oiemical  Warfare  Labs. ,  Army  Chemical 
Center,  Md. 

AIRCRAFT-TRACKING  COLORED- SMOKE  MARKER, 
by  vVoodrow  W.  Reaves  and  Kenneth  G.  Carlon.    Rept. 
for  May  55 -Oct  57  on  Dissemination  Research  on  CW 
Agents.   Jan  60,  24p.    CWLR  2338;  AD- 231  129. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  061 

Investigation  for  the  Navy  of  a  smoke  tracking  device 
to  aid  in  visual  tracking  of  guided  missiles  and  rockets 
during  test  fUghts  resulted  in  the  develc^ment  of  a 
marker  designated  the  E24  aircraft -tracking  red- 
smoke  marker.   This  marker  is  essentially  a  pair  of 
smoke  canisters  mounted  in  a  pod  suspended  from  the 


wing  racks  of  an  aircraft.    The  pyrotechnic  composition 
of  the  marker  consists  erf  the  foUowir^;  red  dye,  57.  0 
parts  by  weight;  potassium  chlorate,  25.0  parts  by 
weight;  and  thiourea,   18.0  parts  by  weight.    This 
formulation  was  tested  in  an  aircraft  traveling  at  a 
speed  0^  570  knots  at  an  altitude  of  30, 000  feet  or 
higher,  and  produced  a  clearly  Visible  smoke  trail  for 
•PDTOxiniatelv  3  minutes. 


Army  Chemical  Warfare  LabsJ,  Army  Chemical 

Center,   Md.  ! 

DEVELOPMENT  TESTING  OF  PORTABLE  DECCW- 
TAMINATING  APPARATUSES:  $17R1,    1-1/2-QUART 
(NONEXPENDABLE)  AND  E18,    1-QUART  (EXPEND- 
ABLE) by  John  R   Buddemeyer  and  M.  F.  Gilchrist. 
Aug  59.  33p.   11  refs.    CWLR-2302. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  146  058 

The  object  was  to  develop  a  small  improved  decon- 
taminating apparatus  which  would  meet  prescribed 
military /technical  characteristics.    This  report  con- 
cerns the  development  testing  of  the  nonexpendable 
Decontaminating  Apparatus,  and  the  attempted  devel- 
opment of  the  expendable  Decontaminating  Apparatus. 
The  unit,  designed  for  mounting  on  vehicular-type 
equipment,  was  to  serve  for  decontaminating  the 
essential  components  of  these  systems  to  a  degree 
where  continuous  operation  was  assured.    Conclu- 
^  sions:   The  E17R1  unit  meets  the  prescribed 

military /technical  characteristics  for  an  improved 
small  decontaminating  apparatus,  and  is  a  satisfac- 
tory development  prototype  for  final  engineering  test- 
ing.   A  prepress urized  apparatus  such  as  the  E18  is 
not  feasible  when  used  with  DS2  solution  if  operation 
is  required  over  a  wide  temperature  range. 


Army  Chemical  Warfare  Labs.j  Army  Oiemical 

Center,  Md. 

GAS-AEROSOL  FILTER  MATEltlAL  PILOT  PLANT, 
by -Morris  TTiompson  and  Bernard  J.  Bruns.    Sep  59 
217p.    CWLR-2297. 
Order  from  LC  mi$9.  60,  ph$33.  to  PB  146  171 

This  report  covers  the  relocation  of  the  filter  mate- 
rial pilot  plant  from  Pittsburgh,  Pennsylvania,  to  the 
Army  Chemical  Center,  Maryland,  the  modifications 
to  this  plant  and  the  changes  to  the  dry  process  for 
making  Gas -aerosol  filter  material  for  the  M17  field 
protective  mask.    The  pilot  plant  was  relocated, 
modified,  and  operated  to  make  changes  to  and  to 
gather  data  on  the  dry  process. 


Feltman  Research  and  Engineering  Labs. ,   Picatinny 

Arsenal,   Dover,   N.  J. 
THERMAL  PARAMETERS  ASSOCIATED  WITH 
IGNITION  OF  THE  MAGNESIUM- BARIUM  NITRATE 
SYSTEM,  by  Martin  Gilford  and  3aul  Gordon.    Mar  60, 
27p.   11  refs.    Technical  notes  no.  43 
Order  from  LC  mi$2.  70,  ph$4.  8C|  PB  144  830 

The  effects  d  the  thermal  blankeing  technique  and  of 
high-humidity  storage  on  the  ignition  behavior  of  the 
magnesium-barium  nitrate  system  have  been 
investigated. 


Indiana  U. ,  Bloomington. 
A  DIGITAL  PULSE  INTEGRATOR  FOR  FLASH 
INTENSITY  MEASUREMENTS,  by  Henry  H.   Kramer 
and  Edward  J.  Bair.     Rept.  on  Contract  AF  18(603)93. 
29  Aug  58,    13p.   3  refs.    AFOSR-TN-58-777; 
AD- 201  925. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  173 

A  digital  pulse  integrator  is  described  for  measuring 
the  voltage-time  area  oT  electrical  impulses  such  as 
the  photocurrent  resulting  from  the  photoelectric  ob- 
servation of  a  xenon  flash  source.    As  the  basis  of 
its  operation,  the  positive  pulse  to  be  integrated 
charges  a  capacitor.    A  decade  scaler  then  counts  the 
number  of  smaller  negative  pulses  from  a  crystal 
oscillator  that  are  required  to  discharge  the  capaci- 
tor to  its  original  voltage. 


Willow  Run  Labs.  ,  U.  of  Michigan,  Ann  Arbor 
THE  PHASE  DIAGRAM  FOR  THE  BINARY  SYSTEM 
CADMIUM- TELLURIUM,  by  Donald  R.  Mason  and 
Bernard  M.  Kulwicki.   Rept.  on  Project  Michigan,  Co* 
tract  DA  36-039-8C-78801.  Apr  60,  33p.    13  rrfs. 
2900-139-R. 
Order  from  LC  ml$3. 00,  ph$6.  30  PB  146  870 

TTie  phase  diagram  for  the  cadmium- tellurium  system 
has  been  redetermined  by  measuring  the  thermal  be- 
havior of  representative  compositions  in  the  system  by 
the  method  of  differential  thermal  analysis.  The  ex- 
perimental details  and  die  resultmg  data  are  described 
and  discussed.    Thermodynamic  analysis  shows  tfiat 
the  system  CdTe-Te  appears  to  form  an  ideal  solutiw 
The  latent  heat  of  fusion  of  CdTe  is  estimated  to  be 
10,  700  cal/gm  moL    The  system  Cd-CdTe  is  an  ele- 
mentary solution  and  has  a  relatively  large  excess 
partial  molar  entropy  of  solution  and  a  large  panial 
molar  enthalpy  of  solution.    These  partial  molar  quali- 
ties are  indq)endent  functions  of  composition,  but  not 
of  temperature.    "Hie  eutectic  compositions  have  beea 
determined  as  10-6  atom -fraction  Te  and  about  0  99 
atom-fraction  Te.    The  validity  of  this  work  vIs-a-vU 
that  of  odier  investigators  is  discussed.  (Author) 


Civil  Engineering 


Bureau  of  Yards  and  Docks,  Washington,  D.  C 
CONSTRUCTION  BATTAUON  ADMINISTRATION. 
1  Aug  53,  32p.  28  refs .  Technical  pub.  NAVDOCKS 
TP-Ad-7. 
Order  from  LC  mi$3.00.  ph$6.30  PB  139  135 

Described  herein  are  the  authority  and  responsltilltiei 
of  the  Bureau  of  Yards  and  Docks  for  technical  and 
management  control  maners  related  to  the  Naval  Con- 
struction Forces  ,  followed  by  a  short  history  of  the 
Seabees  .  The  types  of  Naval  Construction  organi- 
zations are  described  and  the  military  aspects  and 
command  relationships  are  outlined.  Information  alio 
is  presented  on  types  of  assignments  ,  personnel  ad- 
ministration, correspondence,  records  and  reports, 
military  justice,  supply  and  disbursing,  and  training. 
This  publication  does  not  give  detailed  instructions  for 
handling  administrative  matters . 


Illinois  U. ,   Urbana. 
REVIEW  OF  THE  LITERATURE  PERTAINING  TO 
THE  BEHAVIOR  AND  DESIGN  OF  DEEP  STRUC- 
TURAL MEMBERS,   by  W.  J.  Austin  and  W.   Egger 

Technical  note  on  Contract  AF  29(601)468.    hme  58 
52p.  80  refs.    AFSWC-TN-59-8;  AD-211  213 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  731 

A  comprehensive  literature  survey  into  the  field  of 
deep  beams.    Reinforced- concrete  deep  beam  theory 
Data  can  be  used  as  a  guide  in  organizing  future 
testing     Moment- shear  interaction  in  medium-thick 
beams  (1:6  ratio),  from  which  information  on  web 
reinforcement  was  obtained.    Response  of  small- 
scale  beanis  of  conventional  length  depth  ratios  to 
impact  loading.    Behavior  of  deep  steel  members 


Mathematics  Research  Center,   U.  of  Wisconsin 
Madison.  ' 

A  SURVEY  OF  THE  LITERATURE  ON  THE 
THEORY  OF  THIN- WALLED  BARS,   by  J.  Nowinski 
Rept.  on  Contract  DA  11-022-ORD-2059.    Oct  58 
39p.  133  refs.    MRC  Technical  summary  rent   no   57- 
AD- 207  995.  '      *^'         ^'' 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  872 


Stanford  U. ,  Calif. 
INVESTIGATION  OF  9IEAR  WALL&    PART  9- 
CONTINUED  EXPERIMENTAL  AND  MATHEMAHCAL 
STUDIES  OF   REINFORCED  CONCRETE  WALLED 
BENTS  UNDER  STATIC  SHEAR  LOADING,  by 
Jack  R.  Baijamin,  and  Harry  A.  Williams.    Technical 

f21'  T  i°"  ^^=°™^^'  DA.49-129-eng-193.    I  Sep  55. 
126p.    8  refs.    AFSWP  888. 

Order  from  LC  mi$6.  30,   ph$19.  80  PB  137  986 

A  study  to  determine  an  efficient  way  of  strengthening 
walls  with  openings  resulted  in  recommendations  for 
ae  addition  of  diagonal  comer  bars  weU  anchored  in 
*e  edge  members  of  the  wall.    In  panel  reinforcing 
localized  reinforcing  panems  were  no  better  than  uni- 
form horizontal  and  vertical  steel.    A  Umited  study 
was  made  to  determine  the  resistance  of  walls  to 
combinations  of  shear  load  in  the  plane  of  the  wall  and 
forces  perpendicular  to  a  face.    (See  also  PB  137  465) 


Stanford  U. ,  Calif. 
INVESTIGATION  OF  SHEAR  WALLS    PART  10: 
LIMITED  STUDY  OF  BRICK  AND  CONCRETE  " 
BLOCK  SHEAR  WALLS  WITH  STEEL  FRAME,  by 
jck  R.  Benjamin,  Harry  A.  Williams  and  others 
r«An,cal  rept.  no.   8  on  Contract  DA  49-129-eng- 
193.    Sep  56,  54p.  7  refs.    AFSWP  889. 
Order  from  LC  mi$3.  60,  ph|9.  30  PB  137  987 

TJils  report  gives  results  of  a  limited  investigation  of 
onck  and  concrete  block  shear  walls,  with  and  with- 
ow  openings,  and  enclosed  in  a  steel  frame.    Rough 
methods  of  predicting  the  load-deflection  character- 
«ucs  of  such  walls  are  given.    (See  also  PB  137  986) 


Electrical  and  Electronic  Engineering 


Alrtwme  Instruments  Lab,  [Melville]  N    Y 

^r^S^V^^  °^  SEMICONDUCTOR  DIODES  TO 
MICROWAVE  LOW-NOISE  AMPUFIERS  AND  HAR- 

and  others.  Quarterly  progress  rept.  no.  3,  1  Jan- 
dl  Mar  59,  on  Contract  DA  36-039-sc-7816l 
ISApr  59,  23p.  5  refs.  Rept.  no.  5872-1-3 
Order  from  LC  mi$2 .  /O .  ph$4 .80  PB  145  S(T7 

Preliminary  experimental  results  are  presented  on  the 
operation  of  a  microwave  third -harmonic  generator 
n  the  experimental  model ,  the  input  signal  freouencv 
is  about  1000  Mc.  and  the  impedances  presentX  the 
fundamental    second,  and  dilrd  harmonic  currents  are 
independently  variable.  The  inability  to  obtain  the 
laiTge  predicted  values  of  gain-bandwidth  products  at 
hi^er  operating  frequencies  is  tentatively  attributed 
to  diode  lead  inductance.  (See  also  PB  142  622) 


Airborne  Instruments  Lab. ,  Melville,  N    Y 
APPLICATION  OF  SEMICONDUCTOR  DIODES  TO 
MICROWAVE  LOW-NOISE  AMPLIFIERS  AND  HAR- 
MONIC GENERATORS,  by  J.  C.  Green, ^"Sa^er, 
aiid  others.   Final  progress  rept.   30  June  58- 
30  June  59,  on  Contract  DA  36-039-8C-78161 
'^k'ii,^  "  '^-  R«P^  no.  5872-.;  ' 
Order  from  LC  mi$3.  90,  phJlO.  80         PB  145  806 

A  theory  for  the  maximum  achievable  voltage  galn- 
fracttonal  bandwidth  product  of  one-port  and  t^o-port 
diffCTence  frequency  reactance  amplifiers  has  been 
worked  out.    Low-frequency  and  microwave  experi- 
moits  indicate  good  agreement  between  theoretical 
and  measiu-ed  values.    The  noise  figure  of  a  reactance 


Battelle  Memorial  Inst. ,  Columbus,  Ohio 
LABORATORY  TEST  PROCEDURES  FOR  PREDICT- 
ING THE  TROPICAL- SERVICE  LIFE  OF  ELEC- 
TRONIC COMPONENTS  AND  MATERIALS,  J    L 
Easterday.  A.  E.  Mace,  and  W.  E.   Chapin.    Final 
tTT7^J^\[Zi  ^  ^-^^  '^^  59  on  Contract 

Order  from  OTS  $2.  75  pb  161  692 

This  report  contains  the  summarized  base-line  data 
obtained  from  over  3  years'  exposure  to  tropical 
environments  for  a  wide  variety  of  electronic  compo- 
nents    Several  laboratory  investigations  were  con- 
ducted; the  results  of  this  work  have  been  analyzed 
and  correlated  to  the  base-Une  data  obtained  from  the 
tropical  exposures.    Acceleration  factors  relatinjr 
laboratory  investigations  to  the  tropical  exposures 
have  been  formulated  and  are  presented 
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Bell  Telephone  Labs. ,  New  Ybrk. 
SUBMINIATURE  FIXED  CAPACITORS,  by 
D.  A.  McLean,  H.  G.  Wehe.  ^d  J.  K-  Werner. 
Final  repL  for  1  July  55-30  Jui^e  57  on  Contract 
DA  36-039- 8C-64695.  June  57,  68p.  4  refs.  RepL 
na  26286-G;  AD- 156  911. 
Order  from  LC  mi$3.  90.  phJlQ.  80  PB  145  979 

Final  models  of  both  grade  1  and  2  c^jacitors  were 
completed  and  delivered  along  with  drawings  and  spe- 
cifications. The  original  purpose  for  grade  1  capaci- 
tors for  1-mc  use  was  achieved  except  that  the  tan  <5 
requirement  was  aR)lled  at  200  kc  instead  of  1  nx:. 
The  original  requirements  of  t^  d  =  0. 0015  max  wert 
achieved  or  closely  approached*    A  practicable  design 
was  established  for  subminiatufe,  supported- film, 
fixed  capacitors  with  mica-like  properties  for  use  in 
LV  transistor  circuits.  Using  polystyrene  lacquer 
s Imported  by  metallized  strips  of  paper,  a  capaci- 
tance of  >25, 000  ma  was  placed  in  a  volume  of 
0. 03-cu  in.  with  no  dimension  greater  than  5/8  inch. 
The  complete  original  purpose  for  grade  2  capacitors 
was  not  achieved-    Tan  d  requirements  were  readily 
met,  but  the  capacitance  was  loiw  if  the  IR  was  satis- 
factory, and  vice  versa.    An  alternate  film  was  used, 
a  stripped  lacquer  film  of  cellulose  acetate,  with  new 
objectives  of  0.  15  Mf  minimum,  tan  d  of  0.  02  max  at 
1  kc,  in  0. 03  cu  inch.    With  thia  film,  the  new  objec- 
tives were  conr^)letely  achieved.    The  capacitance  was 
0.  23  wf ,  tan  6  was  less  than  0.  ()2  at  1  kc  (and  less 
than  0.  03  at  100  kc. ).    The  inititl  IR's  at  50- v  dc  were 
greater  than  1000  ohm-farads,  the  median  IR  being 
20, 000  ohm-farads  at  room  terr^rature.  Capacitors 
showed  satisfactory  life- test  perforn^nce  at  100- v  dc 
(twice  rated  voltage)  at  temperatures  between  -55°C 
and  650C  for  periods  exceeding  440  hr. 


Bright  Star  Industries,  CliftonJ  N.  J. 
FLAT  CELL  MAGNESIUM  DRY  CELL  BATTERIES, 
by  F.  A-  Keller.  Semi-annual  progress  rept.  no.   1, ' 
30  Sep  58-31  Mar  59,  on  Contract  DA  36-039- sc- 
78231.  [1959]  12p. 
Order  from  LC  mi$2.  40,  ph$3.  3p  PB  145  803 
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The  dimensions  and  design  for  tAe  flat  Magnesium 
"N"  cell  and  its  components  hav«  been  established. 
All  tools  are  satisfactory  except  the  stellite  die  and 
punch  for  the  mix  cake. 


Centre  de  Physioue  Electronique  et  Corpusculaire 
(France). 

WIDE  DYNAMIC  RANGE  BARRIER  GRID  STORAGE 
TUBE  T.C.M.    16.  byG.  Wendt,  Rept.  on  Proj . 
NR-048-140.   31  May  59.  21p.  W.R.  406;  AD-218  425. 
Order  from  LC  nu$2.70.  ph$4.8|0  PB  146  261 

In  the  first  pan  d  the  present  report  we  will  describe 
the  technological  improvements  made  on  the  TCM 
16  gun.  We  were  able  through thqm  to  get  stable  char- 
acteristic curves  which  showed  tfce  required  current 
linearity.  In  the  second  part  we  studied  the  formation 
of  the  electron  beam  in  such  a  guti.  With  an  electro- 
lytic tank  fields  have  been  plotted  and  rays  traced. 
Moreover  a  tube  having  a  metallic  target  with  a  slit 
allowed  us  to  see  how  the  spheriqal  aberration  did 
depend  upon  the  nature  of  the  focitsing  lens ,  either 
electrostatic  or  magnetic.  In  the  third  part  we 
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describe  the  tests  made  with  that  gun  shooting  cm  a 
memory  target  of  our  usual  type. (See  aUoPB  145  585) 


Chatham  Electronics.  Livingston,  R  J. 
DEVELOPMENT  AND  EVALUATION  OF  ELECTRC3N 
TUBE  GLASSES  RESISTANT  TO  RADIATION 
DAMAGE,  by  G.  R.  Weinberg.  Final  rept.  for 
1  May  58-30  Apr  59  on  Contract  DA  36-039-8C-75065. 
[1959]  26p.  AD- 220  199. 
Order  from  LC  mi  $2.  70,  phH  80  PB  146  041 

Enclosures  made  of  various  glass  without  leads  and 
with  matching  leads  bcaled-in  were  exposed  to  an  in- 
tegrated thermal  neutron  flux  of  IO^^nvt.    Except  for 
glass  type  7052,  no  damage  besides  discoloration  could 
be  noticed.    The  7052  glass  with  sealed-in  molybdenum 
leads  cracked  when  exposed  to  an  integrated  thermal 
neutron  flux  of  1016NVT.    Type  7720  glass  with  sealed- 
in  tungsten  leads  cracked  when  exposed  to  an  inte- 
grated thermal  flux  of  1017NVT. 


Clevite  Transistor  Products,  Waltham,  Mass. 
RESEARCH  AND  DEVELOPMENT  OF  GERMANIUM 
PNP  JUNCTION  SWITCHING  TRANSISTORS,  by  Paul 
L.   Meretsky.   Quarterly  progress  rept.  no.   3, 
10  Dec  58-9  Mar  59,  on  Germanium  High  Current  NH< 
or  PNP  Junction  Switching  Transistor,  Contract  DA  36- 
039-SC-75060.   [1959]  26p;  AD-218  663. 
Order  from  LC  mi$2.  70,  phK  80  PB  145  876 

Approximately  fifty  germanium  PNP  tran  sistors  meet- 
ing all  electrical  specifications  of  SCL-5522  were  on 
hand.    Measurenvents  indicate  that  reliable  hermetic 
enclosures  have  resulted.  (See  also  PB  142  760) 


Clevite  Transistor  Produas,  Waltham,  Mass. 
RESEARCH  AND  DEVELOPMENT  OF  GERMANIUM 
PNP  JUNCTION  SWITCHING  TRANSISTORS,  by 
Paul  L.  Meretsky.   Quarterly  progress  rept.  no.  4, 
10  Mar-9  May  59,  on  Germanium  High  Current  NPN 
or  PNP  Junction  Switching  Transistor,  Contract 
DA  36-039-SC-75060.   [1959]  30p. 
Order  from  LC  mi$2.  7a  ph$4.  80  PB  146  167 

The  work  continued  along  the  lines  d  solving  the 
burnout  problem.   At  present  it  appears  that  the 
lowest  possible  resistivity  combined  with  the  widest 
possible  alloyed  base  width  leads  to  fewer  burnouts 
in  the  switching  test.    (See  also  PB  142  760) 


David  Samo«  Research  Center,  Princeton,   N.  J. 
HIGH- TEMPERATURE  SEMICONDUCTOR  DEVICES, 
by  A.   Amith,   L.   Ekstrom  and  others.    Scientific  rept. 
for  15  Feb  57-30  Sep  59  on  Contract  AF  33(616)5029. 
31  Oct  59,   131p.    63  refs.    AFCRC-TN-60-134. 
Order  from  OTS  $2.  75  PB  161  541 

Purification,  crystal  growth,  and  evaluation  of  the 
compounds,  GaAs  and  InP.    Determination  of  Impuri- 
ties in  GaAs,  Diffusion  in  GaAs  and  InP,  and  Minority 
Carrier  Lifetime  in  GaAs.    Fabrication  of  diodes, 
rectifiers,  and  transistors  of  both  GaAs  and  InP. 
Large  single  crystals  of  GaAs  and  InP  have  been  pre- 
pared by  four  different  growth  techniques  with  low 


dislocation  densities  and  with  no  lineage.    Purification 
techniques  have  been  devised  by  which  arsenic,  phos- 
phorus, and  gallium  are  prepared  with  a  purity  of 
about  99.  9999%.    Single  crystal  growth  <rf  arsenic  from 
the  melt,  the  distillation  of  arsenic  from  lead-arsenic 
alloys,  the  vacuum  annealing  erf  gallium  with  a  cold 
"finger",  single  crystal  growth  erf  gallium,  and  chem- 
ical and  physical  treatments  of  phosphorus.    The  dif- 
fusion of  indium  and  phosphorous  in  InP  was  studied 
using  radioactive  tracers  of  these  elemerts.    Photo- 
conductance  and  the  photoelectromagnetic  effect  have 
been  measured  over  the  temperature  range  SO^K- 
aOQOK  with  a  view  toward  learning  the  lifetime  erf 
minority  carriers.    The  basic  technology  important  to 
the  fabrication  of  most  known  devices  has  been 
demonstrated  In  GaAs  and  InP.    This  includes  point 
contacts,  metal  semiconductor  contacts,  and  alloy 
and  diffusion  junctions.    Devices  such  as  the  micro- 
wave diode,  parametric  amplifier,   large  and  small 
signal  rectifiers,  tunnel  diode,  and  unipolar  transis- 
tor have  been  successfully  made. 


Diamond  Ordnance  Fuze  Labs. ,  Washington,  D    C 
EFFECTS  OF  PULSED  NUCLEAR  RADIATION  ON 
NONOPERATING  TUBES  AND  TRANSISTORS,  by 
Herbert  G.   Chandler.    20  Nov  59,  20p.  4  refs     Tech- 
nical rept.   TR-795;  AD- 230  237. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  077 

Ekjring  Operation  Hardtack  electron  tubes  of  both 
ceramic  and  glass  construction  and  transistors  were 
exposed  to  nuclear  radiation  while  they  were  not 
functioning.    These  components  were  subjected  to 
neutron  bombardment  as  great  as  4  x  lO^^^  Pu239  nvt. 
Ho  deleterious  effects  on  the  electron  tubes  were  ob^ 
served  under  these  conditions.    However,  measured 
transistor  parameters  suffered  large  percentage 
changes  from  radiation  greater  than  3x  10l3pu239nvt. 
These  effects  were  much  greater  in  audio  than  in  RF 
types.   (Author) 


Diamond  Ordnance  Fuze  Labs  . ,  Washington,  D    C 
PHASE  SYNCHRONIZATION  OF  SUPERREGENER- 
ATIVE  OSQLLATIONS,  by  H.  G.  Fritz.  28  Dec  59, 
20p.  3  refs.  Technical  rept.  TR-780;  AD-231  044 
Order  from  LC  mi$2.40.  ph$3.30  PB  146  079 

Pulsed  continuous -wave  and  absolutely  periodic  oscil- 
lator spectra  are  discussed  with  emphasis  on  line  po- 
sition. Experimental  pulsed  continuous -wave  spectra 
are  shown.  The  superregenerative  phase-synchro- 
nized spectrum  is  derived.  It  is  shown  that  the  spec- 
tra lines  for  a  superregenerative  oscillator  con- 
trolled by  an  external  signal  occur  about  the  signal 
frequency  regardless  of  the  oscillator  frequency  and 
regardless  of  changes  in  this  frequency  during  the 
quench  pulse.  This  effect  is  attributed  to  synchroni- 
zation of  the  oscillator  starting  phase  with  the  exter- 
nal signal.  Experimental  spectra  are  used  to  illus- 
trate this  principle.  The  difference  between  phase 
synchronization  and  locking  is  stressed.  Photographs 
°A   h?\*^  for  a  locking  CW  oscillator  are  shown. 


Diamond  Ordnance  Fuze  Labs. ,   Washington,  D.  C. 
tIoJ^L^^  electronic  MICROMINIATURIZA- 
TION: FEBRUARY  1960.  by  Norman  J.  Doctor. 
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4  Mar  60,  29p.  31  refs.    TR-823. 
Order  from  OTS  $0.  75 


PB  161  674 


Major  programs  in  electronic  microminiaturization 
currently  being  pursued  by  educational,  Governmen- 
tal, and  industrial  laboratories  are  described     The 
techniques  reviewed  include:  (1)  welding  of  miniature 
commercial  parts,  (2)  soldering  of  miniature  com- 
mercial parts  to  miniature  etched-wiring  boards,  (3) 
riser-wire  connecting  of  wafer  microelements,  (4) 
printing  of  multicomponent  circuits  on  single  ceramic 
substrates  and  (5)  forming  of  both  integrated  and 
functional  solid  circuits.    An  extensive  bibliography  is 
included.    (Author)  -b     k  y    » 


Diamond  Ordnance  Fuze  Labs.,  Washington    D    C 
J^^^  ?P  ™E  GERMANIUM  DIODE  MICROWAVE 
SWITOl.  by  Robert  V.  Carver,  John  A.  Rosado.  and 
Edward  F.  Turner.    15  July  59,   14p.   13  refs.    Techni- 
cal rept.    TR- 747;  AD- 228  975. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  060 

The  application  of  a  generally  neglected  theory  of 
microwave  detection  to  the  poorly  understood  problem 
Of  p-n  semiconductor  junction  behavior  at  microwave 
frequencies  is  discussed.    Experimental  results  are 
presented  which  appear  to  be  the  first  direct  experi- 
mental verification  of  the  theory.    The  theory  predicts 
Uiat  germamum  microwave  diodes  should  exercise 
direct  switching  action  upon  microwaves  while  silicon 
rnicrowave  diodes  should  not,  as  had  been  observed  in 
the  past  but  with  no  explanation.    (Author) 


Chelectrics  Lab.,  Johns  Hopkins  U. .  Baltimore.  Md. 
A  PRACTICAL  INTERPRETATION  OF  DIELECTRIC 
MEASUREMENTS  UP  TO  100-MC,  by  J.  J.  Chapman 
and  L.  J.  Frisco.    Rept.  on  Contract  DA  36-039-sc- 
73156.    31  Dec  58,  211p.  23  refs. 
Order  from  OTS  $3.  50  pb  161  545 

The  rapid  development  of  the  electronics  industry  in 
recent  years  has  brought  about  a  demand  for  incteased 
activity  in  the  development  of  insulating  materials  and 
design  techniques  which  can  be  applied  to  high-fre- 
quency problems.    With  the  ever  increasing  demands 
of  mdustry  and  the  military  for  greater  power  output 
ratings  from  smaller  units,  the  insulating  material 
*ias  become  the  critical  part  of  many  assemblies.   The 
authors  have  made  extensive  investigations  of  the  be- 
havior of  solid  insulating  materials  over  the  frequency 
range  of  60-cps  to  100-mc.    The  primary  objective  of 
these  studies  was  to  determine  the  effects  of  fre- 
quency, temperature  and  moisture  absorption  on  the 
electrical  properties  of  representative  insulating 
materials.    Particular  emphasis  was  placed  on  the 
measurement  of  electric  strength  at  frequencies  up 
to  100-mc.    The  purpose  erf  this  present  report  is  to 
summarize  all  of  the  data  in  a  convenient  form  and  to 
discuss  the  results  from  a  practical,   rather  than  an 
academic  viewpoint. 


Eastman  Kodak  Co. ,  Rochester,  N.  Y 
BASIC  RESEARCH  INVESTIGATIONS  FOR  AMMONIA 
VAPOR  ACTIVATED  BATTERIES,  by  J.  M.  Freund, 
V.  M.  Bryant,  and  J.  fl.   Schliff.  Qiarterly  progress 
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ie59. 


rept.  no.  7,   15  Mar- 14  June  59,  on  Contract  DA  36- 

039-8C-74902.  [1959]  2 Ip.  AI>226  662, 

Order  from  LC  mi|2.  70,  ph$4.  80  PB  145  878 

Data  are  given  for  the  conductance  at  ammonia  solu- 
tions cl  NH4SCN  at  concentrations  ranging  between  6 
niol%  and  40  mol%  NH4SCN.  at  temperatures  between 
-70°C.  and  +30*^6.    Preliminary  data  are  presented  for 
NH4NO3  and  NaSCN  solutions  and  on  the  effect  ot  water 
or  CX)2  additives  to  NH4SCN  solutions.    Some  informa- 
tion is  also  given  on  the  vapor  pressure  of  moderately 
concentrated  NH4SCN  solutions,  8.  3  and  13.  2  mol^ 
These  pressures  are  about  80%  and  bC%,  respectively, 
of  the  pressure  of  pure  ammonia  at  the  same  tempera- 
cure.  (Author)    (See  also  PB  143  8%) 

Educational  Research  Corp.   (Cambridge,  Mass.  ] 
A  COMPARISON  OF  TWO  METHODS  OF  TEACHING 
MORSE  CODE,  by  Philip  J.  Rulpn  and  W.  Douglas 
Brooks.    Rept.  on  Contract  N61339-294.    11  >n  60, 
29p.    11  refs.    Technical  rept.   KAVTRADEVCEN- 
294-2. 
Order  from  LC  ml$2.  70.  ph$4.]80  PB  145  833 

The  results  ol  this  stixly  indicate  that  with  regard  to 
speed,  there  is  no  difference  between  the  groups  at  any 
time  during  the  course  erf  training.    One  method  re- 
quires about  the  same  length  at  time  to  increase  the 
students'  speeds  to  certain  levels,  whether  this  speed 
is  4,   10,   16  or  22  words  per  minute.    At  the  end  d  22 
weeks  at  instnicticMi,  stixlents  caught  by  one  method 
are  just  as  fast  and  as  accurate  as  students  taught  by 
the  other.    The  only  differences  found  were  that  during 
the  early  weeks  of  code  training,  the  Robins  method 
produced  more  accurate  students  than  did  the  standard 
Navy  method. 


Eitel-McCullough,  Inc. ,  San  iruno,  Calif. 
EVALUATION  OF  UHF  PLANAR  TRIODE  TUBE 
TYPE  2C39A  DM  THE  POSITIVB  GRID  REGION. 
Final  technical  rept.  for  15  Nov  57-15  Oct  58  on 
Contract  DA  36-039-SC-74815.    [1958]   35p. 
AD- 225  985. 
Order  from  LC  mi^.  00,  ph$6.  SO  PB  145  935 

This  work  was  undertaken  to  esiablish  tube  capabili- 
ties in  the  positive  grid  region  and  to  provide  data 
as  a  basis  for  setting  test  limits  suitable  for  in- 
clusion in  a  procurement  specification.    Long-pulse 
(4500 >is)  tests  in  the  positive-grid  region  were  made 
on  nine  monthly,   10-tube  samples  erf  2C39A  tubes 
over  a  six-month  period.    Results  were  analyzed 
statistically  and  means  and  standard  deviations  are 
reported  for  each  of  the  tests.   No  correlation  was 
found  between  the  long-pulse  tests  and  the  conven- 
tional tests  of  the  MIL- E- 1/546  TSS.    (Author) 
(See  also  PB  142  994) 


Electrical  Engineering  Research  Lab. ,  U.  d 

Illinois,  Urbana. 
INVESTIGATION  OF  MICROWAVE  DUPLEXER 
SWITCHING  MECHANISMS,  by  A.  Aharonl, 
R.  Poeschel  and  others.    Quarterly  progress  rept. 
no.  7,   1  Nov  58-28  Feb  59,  on  Contract  DA  36-039- 
8C-73150.    31  Mar  59,  45p.   13  refs.    AD- 225  731. 
Order  from  LC  mi $3.  30,  ph$7.  SO  PB  145  936 
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Uxler  Task  A  experiments  were  performed:  (1)  to 
improve  upon  the  precision  in  the  determination  erf  the 
collision  cross  section,  for  momentum  transfer,  erf 
water  vapor  molecules  for  slow  electrons  of  a  room 
temperature  (300OIC)  electron  gas;  (2)  to  analyze  the 
free  electron  loss  pre)cesses  as  influenced  by  immer- 
sion in  the  volume  of  the  gas  container  solid  sub- 
stances (quartz  wool)  in  Helium  and  Argon  discharges; 
(3)  to  investigate  the  gas  dynamics  in  pulsed  electrical 
discharges  in  rate  gases  erf  short  duratiexi  mexlerate 
intensities.    Under  Task  B  research  of  semiconductor 
behavior  in  high  level  eight  millimeter  waves  was 
cexitinued.    Previexisly  e)b8erved  spurious  phenomena 
associated  with  the  high  level  eigh^ millimeter  pulsed 
signals  have  been  analyzed  in  detail  and  fexmd  to  be 
due  to  a  sizable  seexxid  harmexiic  component  ol  the 
(8mm)  magnetrem  output.    The  elimination  and/or  use, 
as  the  case  may  be,  of  this  harmonic  component  in  the 
microwave  pulsed  signal  will  permit  the  develeipment 
erf  a  method  by  which  changes  in  me>bility  and  e:arrier 
cxmcentratlon  in  both  microwave  fields  earn  be  deter- 
mined.   (Author)  (See  also  PB  142  996) 


Electron  Tube  and  Microwave  Lab. ,  Calif.   InsL  at 

Tech. ,  Pasadena. 
POWER   FLOW  AND  GAP  COUPLING  TO  SLOW 
WAVE  PLASMA  MODES,  by  Gary  D.  Boyd.   Technical 
rept.   na    12  on  Contract  Nonr-220(13).  June  59,  37p, 
10  refs.  AD- 220  086. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  146  516 

The  interaction  impedance  for  the  sleiw  wave  plasma 
mexles  of  Ttivelpiece  and  Gould  is  obtained  for  a  co- 
axial system  of  plasma  column,  surrounding  dielectric 
and  ce)nductlng  surface.    The  theory  presented  in<:ludes 
a  finite  axial  magnetic  field.    Calculations  are  pre- 
sented for  the  q>ecial  e:ase  of  no  static  magnetic  field 
for  the  so-called  surface  wave  interaction  impedance 
versus  Pa.    Coupling  to  the  sle>w  wave  plasma  mexles  by 
a  known  electric  field  across  a  gap  in  the  conducting 
sir  face  at  the  dielectric  surfac:e  is  analyzed  for  the  co- 
axial plasma  system  including  a  static  axial  magnetic 
field.    This  results  in  an  impedance  as  seen  by  the 
cavity  gap.  Calculations  are  presented  for  the  special 
case  of  no  static  magnetic  field.  (Author)    (See  also 
PB  151  638) 


Electreinic  Conununieratiems,  Inc. ,   Tlmonium,  MeL 
^AUTOMATIC  CONTROL  OF   RADIO  FREQUENCY 
PHASE  SHIFT,  by  S.  N.  Broady  and  R.  G.   Roush. 
Final  rept.  on  Contract  AF  19(604)2407.    31  Oct  59, 
41p.  3  refs.    AFCRC-TR-59-363. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  145  757 

The  purpose  of  this  report  is  to  investigate  and  elevelop 
feed-back  techni()ues  to  provide  precisiexi  electreMiic 
control  of  phase  shifter  devices  suitable  for  e>peratioa 
in  the  200  to  1500  Mc/sec  frequency  band.    Three  phiie 
control  systems  are  discussed:  The  first,  developed 
uneler  anexher  contract,  provided  the  basis  for  the  wort 
described  herein.    The  second,  a  refinement  of  this 
original  system,  was  fexmd  to  be  unrealizable  in  this 
frequency  range.    The  third  and  successful  system  can 
be  realized  conveniently  at  both  UHF  and  microwave 
frequencies. 


Electronic  Defense  Lab. ,  Sylvanla  Electric  Products, 

Inc. ,  Mountain  View,  Calif. 
SPARE  PARTS  KITS  AT  MINIMUM  COST,  by  Guy 
Black  and  Frank  Proschan.  RepL  on  Contract  DA  36- 
039-8C-75O12.    13  Oct  58,  rev.  4  Dec  59,  33p. 
14  refs.  Technical  Memo.  no.   EDL-M154; 
AD- 208  305. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  876 

The  root  of  the  problem  is  that  spare  parts  consump- 
tion is  a  ranetom  process.    Statistie^al  records  on  elec- 
tronic compeMieni  failure  inelicate  that  often  the  rate  erf 
failure  is  quite  cexistant  during  a  large  part  of  eejuip- 
ment  life,  meaning  that  an  exponentially  declining 
probability  density  function  must  be  used  to  elescribe 
the  probability  that  a  component  will  survive  a  given 
nun^er  of  hcHirs. 


Electronics  Research  Lab. ,  U.  erf  California, 

Berkeley. 
SCATTERING  BY  A  NON  RE  SONANT  SLOT  IN  A 
RECTANGULAR  GUIDE,  by  N.  Kusnezov.    10  Dec  58, 
42p.    14  refs.    lER  Series  no.  60,   Issue  no.  219. 
Rept.  no.  76. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  850 

The  approximate  solution  is  explored  for  a  thin  slot 
in  a  rectangular  wave  guide  as  obtained  bv  Stevenson 
Onl.  of  Applied  Physics  19:24-38  (1948)),  and  later 
improved  in  this  laboratory  by  Held  (ERL  rept.  27, 
PB  117  529).    Althexjgh  both  theories  treat  the  same 
problem,  they  arrive,   in  the  case  of  a  restxiant  slot, 
at  answers  which  eliffer  in  form  cejnsiderably. 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
SCHEME  FOR  IMPROVING  BEAM  TUBE  PERFORM- 
ANCE BY  DEPRESSING  COLLECTOR  POTENTIAL, 
by  J.  W.  Hansen.  Scientific  rept.  no.  7  on  Contract 
AF  19(604)2270.    15  Dec  59,  48p.    18  refs.    lER 
Series  no.  60,  issue  no.  260;  AFCRC-TN-59-977. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  767 

The  present  state  of  the  art  of  depressed-collector 
design  is  reviewed  and  the  characteristics  of  various 
designs  are  discussed.    A  design  is  proposed  with 
desirable  characteristics  erf  most  present  designs 
but  without  the  common  disadvantage  <rf  adding  to  the 
size  and  weight  of  the  tube.    The  performance  of  the 
collector  is  evaluated  experimentally  and  is  found  to 
be  promising.    The  device  is  readily  adaptable  to  a 
rugged,  simple  collector  for  a  commercial  tube. 
The  possibility  of  modification  of  the  design  to 
include  velocity  sorting  is  discussed.    (Author) 


General  Electric  Co. ,  Owens boro,  Ky. 
INVESTIGATION  OF  THE  EFFECTS  OF  OPERA- 
TING CONDITIONS  ON  SUBMINIATURE  ELECTRON 
Tubes,  by  M-  W.   Edwards.    Final  rept.  for 
1  July  56-1  July  58  on  Contract  DA  36-039-sc-73O72. 
[1958]   807p.    AD-217  415. 
Order  from  LC  mi$ll.  10,  ph$122.  70      PB  145  925 

Bjjjb  temperature  proved  to  be  most  important  vari-' 
able  interacting  with  plate  voltage  to  result  in  elec- 
trolysis of  glass.    FUament  voltage  ranks  next  to 
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bulb  temperature  in  importance  and  has  more  effect 
on  slumping  characteristics  and  less  effect  on  elec- 
trolysis.   Plate  voltage  has  an  important  effect  on 
electrolysis.    Plate  wattage  as  applied  in  this  project 
had  an  important  effect  on  the  6021  only,  and  was 
discarded  as  unimpejrtant  on  all  other  types.   Heater- 
cathexle  voltage  as  applied  was  discarded  as  unim- 
portant on  aU  types.    The  5840  and  6021  display  great 
tolerance  to  shock,  whereas  the  1AD4  and  6088 
show  good  tolerance.    The  T3- Cathode  type  subminla- 
tures  are  superior  to  Filamentary  Cathode  types. 
Folded  Heaters  are  indicated  to  be  sexnewhat  si4)e- 
rior  to  coil  heaters.    Electrolysis  of  the  glass  enve- 
lop opposite  ejpening  in  the  plate  will  cause  early 
life  slump.    Statistical  analysis  has  developed  a 
figure  erf  merit  which  is  a  valuable  tex)l. 


General  Electric  Co. ,   Schenectady,  N.  Y. 
DEVELOPMENT  OF  RUGGEDIZED  HIGH  TEMPER- 
ATURE CERAMIC  UHF  TUBES  OF  PLANAR 
GEOMETRY,  by  R.  E.  Manfredi  and  K.  R. 
MacNaughton.    Final  rept.  for  1  July  57-31  Oct  58  on 
Contract  DA  36-(^J9-sc-74859.    [1958]    124p. 
Order  from  LC  mi$6.  3a  ph$19. 80  PB  145  879 

This  report  summarizes  a  program  for  development 
and/or  evaluation  erf  three  ruggedized  high  temper- 
ature ceramic  UHF  tubes  of  planar  geometry.    The 
program  included  (a)  design  and  constructiexi  of  a 
six- stage,  500-MC  amplifier  for  circuit  evaluation  of 
Type  Z-2389  TYiode  as  a  preamplifier,  (b)  evaluation 
erf  Type  Z-1910  Triode  as  a  frequency  doubler  from 
500  MC  to  1000  MC  and  as  an  intermediate  ampli- 
fier at  1000  MC,    (c)  development  of  Type  Z-5192 
Tetrode  and  its  evaluation  as  a  power  amplifier,  and 
(d)  simultaneous  demtmstration  of  the  above  three  tube 
types  in  a  single  test  gear.    (Author) 


General  Electric  Co. ,  Schenectady,  N.  Y 
PACKAGED  VOLTAGE  TUNABLE  MAGNETRON,  by 
R.  G.  Lock  and  M.  Bessarab.    Final  rept.  for 
1  Mar  57-30  June  58  on  Contract  DA  36-039- sc- 
73125.    [1958]  127p.   27  refs.    AD-214  732. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  145  934 

A  study  was  made  of  microwave  circuits  for  voltage 
tunable  magnetrons.    Experimental  results  are  pre- 
sented for  broad  and  narrow  bandwidths  at  S-band. 
Design  ctjnstruction  and  packaging  of  a  pre)te)type 
voltage  tunable  magnetron  oscillator  was  accom- 
plished in  the  initial  phase  utilizing  a  Z-5112  VTM. 
Refined  units  using  a  Z-5299  VTM  were  supplied  as 
the  final  units.    Test  data,   sketches  and  photographs 
are  contained  in  the  repon.    (Author) 


General  Electric  Co. ,  Syracuse,  N    Y 
70- AMPERE  HIGH  POWER  SILICON  CONTROLLED 
RECTIFIER,    RESEARCH  AND  DEVELOPMENT 
PROGRAM,  by  G.  N.   Hall  and  R.   P.  Lyon.    Quarterly 
progress  rept.  no.   1,   19  Jan- 19  Apr  59,  on  Contract 
DA  36-039- sc- 78278.    [1959]  98p.  6  refs 
Order  from  LC  mi$S.  40,  ph$15.  30  PB  145  816 

Junction  feasibility  studies  have  been  completed  and 
the  alloy-diffused  process  has  been  chosen  for  fabri- 
catieMi.    Test  eejuipment  includes:  life  test,  forward 


drop  and  thermal  resistance,  constant  current,  turn- 
off  time,  and  HV,   VBO,  gate  lest.    Schematics  and 
photographs  at  these  equipments  are  presented. 


General  Electric  Co.  ,  Syracuse.  N.  Y 
70-AMPERE  HIGH  POWER  SILICON  CONTROLLED 
RECTIFIER,    RESEARCH  ANJ)  DEVELOPMENT 
PROGRAM,  by  C.   N.   Hall  and  R.   P.   Lyon.    Quarterly 
progress  rept.  no.  2,   19  Apr- 18  July  59.  on  Contract 
DA  36-039- sc-78278.    [1959]  4Dp.   12  refs 
AD-227  721. 
Order  from  LC  mi$3.  00,  ph$6»  30  PB  145  815 

This  report  includes:   Two-terininal  asymmetrical  and 
symmetrical  silicon  negative  resistance  switches,  by 
R.   W.  Aldrich  and  N.   Holonyak,  Jr.    Phase- controlling 
kilowatts  with  silicon  semiconductors,   by  F.   W. 
Gutzwiller.    The  larger  area  silicon  PNP  pellet  (.  500" 
dla. )  and  emitter  (.  410"  dia.  )  tre  being  employed  in 
the  fabrication  of  the  ZJ-70B  silicon  controlled  recti- 
fier.   Evaluation  d  this  junction  is  not  complete,   but 
fabrication  feasibility  and  improved  characteristics 
were  demonstrated.    A  preliminary  investigation  on 
turn-off  time  was  performed.    This  investigation  was 
designed  to  probe  the  dependency  erf  recovery  times  on 
structure  geometry.    The  operalting  life  test  of  five 
100  volt  cells  has  reached  500  hours  with  no  failures. 
Thermal  fatigue  tests  are  in  progress.    Preliminary 
data  is  available.    (Author)  (Se^  also  PB  145  816) 


General  Mills ,  Inc . ,  Minneapolis  ,  Minn 
PARABALLOON  ANTENNA  MATERIALS  STLfDY    by 
ir^^oJlll"?'  ^-^^  ^^^^8  and  otjiers.  Rept.  on  Contract 
AF  30(602)1940.  1  Dec  59,  93p    1  ref.  General  Mills 
Rept.  no^  1915;  RADC-TR- 59-^33 
Order  from  LC  mi$5.40.  ph$15|.30  PB  145  835 

There  is  currently  considerably  interest  in  the  devel- 
opment of  large,  ponable  radar  antennas  .  One  ap- 
proach which  has  shown  some  promise  is  the  para- 
balloon  antenna.  This  study  deails  with  the  development 
of  a  material  suitable  for  application  to  the  fabrication 
of  paraballoon  antennas . 


General  Radio  Co. ,  Cambridgi,  Mass. 
FREQUENCY  CONTROL  SYSTEMS,  by  R.   W.  Frank 
and  R.  W.  Stuart.    Quarterly  progress  rept.  no.   4, 
1  Feb-1  Aug  53,  on  An  Investiga^tion  of  Circuits  for 
the  Purpose  of  Crystal  Elimination.  Contract  DA  36- 
039-SC-15542.    Aug  53,   71p.    2  itefs. 
Order  from  LC  mi$4.  50,  ph$12.,30  PB  137  908 

The  aim  of  this  research  is  to  d^elop  a  sys;em 
which  will  permit  the  elimination  of  many  quartz 
crystals  which  are  currenUy  us  ad  to  control  commu- 
nication channel  frequencies.    The  initial  objective 
was  to  investigate  two  possible  siystems:  one  using 
multiples  of  phase-locked  oscillators,  and  the  second 
usmg  one  phase-locked  oscillato|-  driving  a  present 
continuously  operating  divider  cikcuit.    The  second 
system  was  chosen  on  the  basis  Of  the  work  of  the 
first  three  report  periods.    It  is  pur  purpose  now, 
therefore,  to  evaluate  the  choseii  system;  and  to 
engage  in  design  refinements  wh^ch  will  reduce  the 
Ideas  reported  here,   and  before,,  to  practice  for 
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General  Radio  Co. ,  Cambridge.  Mass. 
FREQUENCY  CONTROL  SYSTEMS,  by  R.  W.  Stuart 
Quarterly  progress  rq)t.  no.  7.   1  Feb- 1  Sep  54,  on 
[Investigation  of  Circuits  for  the  Purpose  of  Crystal 
Elimination]  Contract  DA  36-039- sc- 15542.  Sep  54 
28p.  5  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  907 

The  program  scheduled  in  the  FiftnQuarterly  prog- 
ress report  for  the  redesign  of  the  scale-of-"N  ' 
counter  has  been  completed.  The  three  decades  of  the 
counter  have  been  redesigned  with  principal  emphasis 
on  reliability,  economy  of  power  supply  requiremenu 
and  conrponent  totals,  and  the  inclusion  of  ten-positka 
rotary  switching  on  all  decades.  The  control  circuits 
for  the  8cale-of-"N"  counter  have  undergone  nrnjor 
revisions  resulting  in  considerable  reduction  in 
complexity. 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
HIGH  FREQUENCY  CRYSTAL-CONTROLLED 
OSCILLATOR  CIRCUITS,  by  WiUiam  A.   Edson. 
Progress  rept.  no.  9  on  Contract  W36-039-sc- 
36841.    10  Aug  50,  28p.    7  refs. 
Order  from  LC  mi$Z  70,   ph$4.  80  PB  137  869 

The  use  d  mutual  inductance  to  compensate  the 
crystal  shunting  capacitance  has  been  reduced  to 
practice  in  several  oscillator  circuits,  and  complete 
design  procedures  have  been  evolved,  thus  bringing 
this  particular  problem  to  a  satisfactory  completion. 
A  convenient  and  accurate  procedure  for  designing 
single  layer  solenoid  transformers  to  meet  specified 
inductance  and  coupling  values,   which  has  resulted 
from  this  work,  is  also  applicable  to  a  wide  variety 
of  problems  involving  radio  frequency  transformers. 
Existing  theory  with  respect  to  Class  C  operation  of 
triodes  and  pentodes  has  been  adapted  to  the  present 
problem. 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
HIGH  FREQUENCY  CRYSTAL-CONTROLLED 
OSQLLATOR  QRCUITS,  by  William  A.  Edson. 
Progress  rept.  no.  10  on  Contract  W36-039-sc- 36841. 
10  Nov  50,  26p.  8  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  137  868 

The  use  of  inductance  in  series  with  crystals  has  been 
studied  on  a  general  basis .  This  work  is  an  extension 
of  the  quarter-wave  line  concept  as  applied  to  the 
impedance- inverting  oscillators,  and  indicates  that 
under  favorable  circumstances  impedance  higher  than 
that  given  by  the  quarter-wave  line  may  be  obtained. 
This  advantage  is  realized,  however,  at  the  expense  of 
frequency  stability.  The  work  on  Class  C  operation 
has  been  continued,  and  a  convenient  design  procedure 
for  use  with  the  grounded-grid  oscillator  has  been 
evolved.   Quantitative  relationships  are  presented; 
their  use  in  oscillator  design  is  illustrated  and  experi- 
mentally confirmed.  Additional  work  has  been  done  on 
electron-coupled  circuits  for  frequency  multinlicatioo. 
(See  also  PB  137  869) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
STUDY  PROGRAM  FOR  INVESTIGATION  TO  AID  IN 
REDUCTION  AND  PREVENTION  OF  UHF  INTER- 
FERENCE, by  Floyd  P.  Holder,  Henry  W.  Mauldin,  Jr. 
and  others.  Technical  rept.  no.  3.  phase  3,  on  Con- 
tract AF  30(602)673.  1  Oct  55,  174p.  50  refs. 
[RADC  TR-56-89:  AD -97  735] 
Order  from  LC  mi$8. 10,  ph$27.30  PB  137  653 

This  report  presents  the  results  of  investigating  the 
interference- reduction  possibilities  of  modes  of  modu- 
lation and  detection  other  than  double- sideband  ampli- 
tude modulation,  polyphase  modulation,  and  synchro- 
nous and  polyphase  detection  as  filtering  techniques 
for  the  alleviation  of  common-  and  adjacent-channel 
interference.  Reducing  the  carrier  components  of  the 
amplitude- modulated  signal  reduces  the  interference 
generated  within  non-linear  circuits  .  (See  also 
PB  135  248) 


Hughes  Aircraft  Co. ,  Culver  City,  Calif 
DEVELOPMENT  OF  NARROW-BAND  BANDPASS 
FILTERS  WITH  CENTER  FREQUENCIES  IN  THE 
RANGE  OF  10-60  MC.   by  Leo  Storch.    Interim  final 
rept.  on  High  Frequency  Crystal  Filters,   Contract 
DA  36-039-SC-73070.    Mar  58,   108p.  20  refs.    Rept 
no.  73070- 1-F;  AD- 202  077. 
Order  from  LC  mi  $5.  70,  ph$16.  80  PB  146  561 

The  design  theory  for  Type  NB  bandpass  crystal 
filters  is  presented.    The  pertinent  design  equations 
for  three-,  five-,  and  seven-crystal  filter  sections  of 
this  type  are  given.    The  "Appendix  B  technique"  is 
discussed  in  detail.    The  test  results  for  five  different 
Type  NB  filters  are  summarized.    A  self-contained 
design  theory  for  bandpass  ladder  crystal  filters  is 
presented.    Test  results  for  a  four-crystal  ladder 
filter  are  given.    The  present  status  of  the  filter  crys- 
tal art  in  the  frequency  range  of  interest  is  discussed 
Suggestions  for  further  work  in  the  area  of  high- 
frequency,  relatively  narrow-band,  bandpass  filters 
are  appended.    (Author)  (See  also  PB  146  564) 


Hughes  Aircraft  Co. ,  Culver  Ciry,  Calif 
DEVELOPMENT  OF  NARROW-BAND  BANDPASS 
FILTERS  WITH  CENTER  FREQUENCIES  IN  THE 
RANGE  OF  10-60  MC.  by  Leo  Storch.    Quarterly 
progress  rept.  no.  2,   I  Jan-31  Mar  57.  on  High  Fre- 
quency Crystal  Filters.   Contract  DA  36-039-sc- 
73070.    [1957]  37p.  9  refs.    Rept.  no.  73070-2-Q. 
Order  from  LC  mi $3.  00.  ph$6.  30  PB  146  564 

A  powerful  crystal  filter  design  procedure,  which  has 
been  designated  as  the  "Type  NB  technique".  Is  out- 
lined.   Prototype  designs  based  on  this  method  for  the 
following  filters  are  described.    (1)  Center  frequency: 
11.  5  mc;  6  db  bandwidth:  40  kc;  optimized  bandpass 
characteristics  for  a  total  of  7  crystals.    (2)  Same 
center  frequency  and  bandwidth  as  in  #1,  but  charac- 
teristics optimized  for  a  total  of  5  crystals.    (3)  Cen- 
ter frequency:  20  mc;  3  db  bandwidth:   150  kc;  a  total 
a  7  crystals.    (4)  Center  frequency:  24  mc;  6  db 
bandwidth:  400  kc;  a  total  of  8  crystals.    Recent 
developments  in  linearized-phase  crystal  filter  de- 
sign are  described.    A  prototype  design  of  a  Gaussian 
response  filter  with  a  3  db  bandwidth  of  800  kc  with 


respect  to  a  center  frequency  of  10  mc  and  employing 
LC  resonators  is  discussed. 


Hughes  Aircraft  Co. ,  Culver  City.  Calif 
DEVELOPMENT  OF  NARROW-BAND  BANDPASS 
FILTERS  WITO  CENTER   FREQUENCIES  IN  THE 
RANGE  OF  10  -  60  mc.  by  Leo  Storch.   Quarterly 
progress  rept.  no.  4,  1  May- 15  Sep  58,  on  High  Fre- 
quency Crystal  Filters,  Contract  DA  36-039-sc-73070 
[1958]  26p.  2  refs.    Rept.  no.  73070-4-Q. 
Order  from  LC  mi$2.  70.  phH  80  PB  146  676 

The  design,  construction  and  test  results  for  two  dif- 
ferent high-frequency  quartz  crystal  fUters  are  dis- 
cussed.   The  first  of  these  filters  possesses  a  center 
frequency  of  11.  5  mc,  a  6  db  bandwidth  of  55  kc,  and 
a  sharp  selectivity  characteristic.    The  second  filter 
18  a  branching  filter  with  the  center  frequencies  of  the 
two  constituent  filters  lying  in  the  vicinity  of  37  mc 
and  the  6  db  bandwidths  of  the  individual  filters  eoual 
to3kc.  (Author)  ^ 


International  Resistance  Co.,  Philadelphia,  Pa 
HIGH  TEMPERATURE,  GENERAL  PURPOSE, 
FIXED  RESISTORS,  by  William  F.  Ebling,  Jr.,  and 
Henry  D.  Pugh.  Rept.  on  Improved  Electronic  Com- 
ponents, Contract  AF  33(616)3633.  Feb  60,  57p 
WADD  Technical  rept .  60-131 . 
Order  from  OTS  $1 .50  PB  161  688 

Fifty,  1500,  0.25M,  and  2M-ohm  resistors  have  been 
fabricated  using  "Carbon  Alloy"  resistance  films  de- 
posited on  high  alumina  substrates  protected  by  a  re- 
ducing atmosphere.  Special  hard  soldering  and  leak 
testing  procedures  are  discussed.  Performance  data 
is  included  for  resistance-temperature  characteristics 
between  25°  and  500^0,  load  life  testing  for  1000 hours 
atl-watt  load,  temperature  cycling  between  -77°  and 
500°C,  vibration  testing  from  10-3000  cycles  per 
second  at  15G,  and  terminal  strength  appraisal  of  5 
pounds  up  to  and  including  500°C.  In  0.25M-ohm  and 
2M-ohm  resistors  and  blank  units,  a  par-alleling  con- 
ductivity was  observed  as  low  as  50K-ohm  after  100 
hours  operation  at  500OC.  No  substantiated  explana- 
tion of  the  paralleling  conductivity  is  presented. 
(Author) 


Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexington. 
TRANSISTOR  LIFE  EXPERIENCE:   1954-1958.  by 
D.  J.   Eckl,   P.  A.   Fergus,  and  R.   L.   Burke.    Rept. 
on  Contract  AF  19(604)5200.    26  Mar  59,   40p.  7  refs. 
Technical  rept.  no.   199;  AD-2I4  565. 
Order  from  OTS  $1.  00  PB  161  675 

Original  small-scale  life  tests,   started  in  1954  on  the 
surface- barrier  transistor,  produced  4  million  oper- 
ating transistor  hours  with  5  transistor  failures.    In 
1955  further  data  were  obtained  from  two  prototype 
systems:   TM-1,  an  8-digit  multiplier,  and  EMAR,  an 
experimental  memory-address  register.    The  TX-0 
computer  started  operation  in  April  1956  and  in  April 
1958  it  had  been  in  operation  for  60(X)  hours.    At  this 
time  660  transistors  were  retested.    All  are  still 
operating  in  TX-0  because  of  anticipaticm  of  and 
allowance  for  some  parameter  degradation.    The  most 
serious  change  has  been  a  decrease  in  current  gain. 
(Author) 
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Lockheed  Aircraft  Corp. ,  Suniyvale,  Calif. 
SPIN  ECHO  RESONANCE,  by  Duniel  E,  Kaplan  and 
Michael  E.  Browne.  Annual  status  rept.  no.  1  on  Con- 
tract Nonr- 2541(00).  I  Apr  59,  lip.  LMSD-48497. 
Order  from  LC  mi$2.40.  ph$3.30  PB  145  735 

Development  of  a  millimicrosecond  resolution  time, 
electron  pulse  spectrometer  has  been  undertaken  with 
the  dual  objectives  of  investigating  the  feasibility  of  in- 
formation storage  in  electron  paramagnetic  systems 
by  spin  echo  techniques  and  of  providing  a  research 
tool  that  would  be  useful  for  stucjying  fast  relaxation 
phenomena  in  such  systems. 


MaUory,  P.  R.,  and  Co.,  Inc.,  Indianapolis,  Ind. 
SWITCH,   ROTARY,   3-POLE,   SPOSITION  HER- 
METICALLY SEALED,  by  Lowqll  G.  Brodrick, 
Donald  E.  Givan  and  others .  Reft,  for  27  Jan  55- 
20  July  59  on  Improved  Electronic  Components ,  Con- 
tract AF  33(600)29252.  Jan  60,  L22p.  135  ref s .  WADC 
Technical  rept.  59-623. 
Order  from  OTS  $2.75  |  PB  161  659 


This  report  covers  the  research  leading  to  the  devel- 
opment of  two  entirely  different  types  of  three  pole, 
eight  position,  hermetically  sealed,  rotary  switches. 
Included  in  this  report  are  factual  data  pertaining  to 
the  design  and  development  program,  the  technical 
requirements  followed,  and  a  detailed  test  report  for 
the  final  developmental  models  .  The  switches  sub- 
mitted to  the  Air  Force  for  approval  were  designed  to 
make  and  break  resistive  loads  at  300  volts  DC,  50 
millamperes,  with  superimposed  radio  frequencies 
up  to  30  megacycles  at  0. 1  volt  i!ms .  The  switch 
housing  employed  a  one-piece  m^tal  case  with  three 
rows  of  eight  each  glass- ins  ulatad,  eyelet -type  termi- 
nals soldered  around  the  periphery  of  the  case. 
Switching  was  obtained  by  appropriate  double  leaved 
contacts  engaging  rotor  shoe  tabi  as  the  rotors  were 
rotated.  The  switches  were  appiroximately  1.6  inches 
in  diameter  and  1 .5  inches  long  (exclusive  of  termi- 
nal and  shaft  extensions).  This  represented  a  volume 
of  3.1  cubic  inches  and  a  weight  of  3.1  ounces. 
(Author) 


Maxson,  W.  L. ,  Corp. ,  New  Ybrk. 
REDESIGN  OF  AMPLIFIER-POWER  SUPPLY  AM-598 
(XM-1)/U,  by  R.  Gittleman  and  Sk  Stempler.    Final 
engineering  rept.  for  26  Mar  56-18  July  58  on  Con- 
tract DA  36-039-SC-71222.    Corrected  to  31  Aug  59, 
86p.    Rept.  no.  3074-1;  AD- 226  383. 
Order  from  LC  miR  80.  ph$13.  SO  PB  145  956 

The  program  is  described  that  le<l  to  the  redesign  of 
amplifier-power  supply  AM-598/U.    The  equipment, 
designated  amplifier-power  supply  AM-598(XM-1)/U, 
is  a  completely  transistorized  device,  utilizing 
printed  circuitry  and  a  plug-in  design  to  enhance 
reliability,  servicing,  and  maintenance.    The  equip- 
ment converts  the  varying  prime  Voltage  at  the  vehi- 
cle to  the  regulated  voltages  to  operate  radio  receiver 
transmitter  type  RT-176.    An  audio  amplifier  to 
operate  loudspeakers  in  conjunction  with  the  radio 
receiver  is  included.    (Author) 


Michigan  U.   Research  bist. ,  Ami  Arbor. 
INVESTIGATION  OF  MICROWAVE  PROPERTIES  OF 
FERROELECTRIC  MATERIALS,  by  C.  B.  Sharpe  and 


C.  G.  Brockus.    Final  rept.  for  1  Feb  58-31  Jan  59  on 

Contract  DA  36-039- sc-75003.    Mar  59,  67p.    13  ref s 

2732-4-F. 

Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  893 

A  method  is  developed  for  measuring  the  complex 
dielectric- constant  £.'-jC"  of  ferroelectric  materials 
in  the  frequency  range  1.  8-4.  0  kmc.    Data  are  given  on 
the  variation  of  £'  and  *"  with  frequency,  temperature, 
and  bias  field  for  a  number  at  ferroelectric  ceramics 
(Author)  (See  also  PB  138  790) 


Microwave  Associates,  Inc. ,  Burlington.  Mass. 
HIGH  REPETITION  RATE  BROADBAND  DUPLEX ER, 
by  L.  Gould  aid  E.  Horn.  Quarterly  progress  rept. 
no.  3,   15  Feb- 15  May  59,  on  Contract  DA  36-039-8C- 
78165.   4  Apr  58,  44p.   AD- 226  815. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  494 

Measurements  of  arc  loss  and  recovery  time  as  a 
function  of  gas  pressure  were  obtained  for  argon,  neon 
krypton  and  xenon  using  an  enc£q>sulated  window  con- 
taining medium  density  quartz  wooL  In  addition,  meaa* 
urements  of  recovery  time  as  a  function  of  gas  proc- 
essing indicate  that  in^urities  may  be  present  which 
increase  the  arc  loss.    Measurements  of  arc  loss  and 
recovery  time  as  a  function  of  peak  incident  power 
were  obtained  for  argon  at  various  gas  pressures.  A 
study  of  echo  signal  attenuation  as  a  function  of  time 
Indicates  that  the  rate  of  attenuation  is  a  function  of 
the  nature  of  the  gas  and  the  gas  pressure.  The  TR 
filter  design  investigation  shows  that  a  bandpass  of 
2400  to  2800  Mc  with  a  VSWR  less  than  1.  3  can  be 
obtained  for  a  single  txihe  incorporating  an  encapsu- 
lated input  window.    (Author) 


Microwave  Associates,  Inc. ,  Burlington,  Mass 
INVESTIGATION  OF  DUPLEXING  TECHNIQUES 
AT  HIGH  DUTY  CYCLE  CONDITIONS,  by  Lawrence 
Gould.    Carter ly  progress  rept.  no.   1,   1  Oct- 
31  Dec  58,  on  Contract  DA  36-039-SC-78233.    [19581 
32p.    AD-217  834. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  145  958 

A  Study  program  for  a  theoretical  and  experimental 
study  and  investigation  of  techniques  leading  to  the 
development  of  microwave  duplexers  for  operation  at 
high  duty  cycle  conditions  has  been  initiated.    Gas 
discharge  switching  devices  are  discussed  and  the  re- 
covery time  and  arc  loss  values  are  presented  for  a 
number  of  gases.    Preliminary  results  on  ferrite  cir- 
culators are  discussed.    Insertion  loss  values  erf  less 
than  0.  4  db  were  obtained.    Some  results  on  crystal 
protector  TR  tube  at  high  repetition  rate  are  pre- 
sented.   Recovery  times  less  than  0.  1  Ms  can  be 
achieved  for  both  gas  switching  elements  and  crystal 
protector  TR  tubes.    (Author) 


Microwave  Associates,  Inc. ,  Burlington,  Mass. 
INVESTIGATION  OF  DUPLEXING  TECHNIQUES  AT 
HIGH  DUTY  CYCLE  CONDITIONS,  by  Lawrence 
Gould.    Quarterly  progress  rept.  no.  2,  1  ^n- 
31  Mar  59,  on  Contract  DA  36-039-SC-78233     ri959l 
26p.    AD-226  012.  '  ' 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  959 

An  analysis  of  the  power  handling  limitations  of 


ferrite  circulators  at  low  values  of  peak  power  and 
high  repetition  rates  is  discussed.    The  results  indi- 
cate that  the  thermal  conductivity,   insertion  loss,  and 
height  of  the  ferrite  material  are  important  pjarame- 
ters.    Techniques  for  enhancing  the  power  handling 
capability  of  crystal  protector  TH  tubes  is  discussed. 
In  particular,  a  balanced  ATR  switch  shows  promise 
for  this  application.    Preliminary  studies  on  limiting 
with  ferrites  showed  values  of  threshold  power  of  the 
order  of  100  peak  power.    (Author)  (See  also 
PB  145  958) 


Microwave  Associates,  Inc.,  Burlington,  Mass. 
INVESTIGATION  OF  DUPLEXING  TECHNIQUES  AT 
HIGH  DUTY  CYCLE  CONDITIONS,  by  Lawrence 
Gould.  C^iarterly  progress  rept.  no.  3,  1  Apr- 
30  June  59,  on  Contract  DA  36- 039- sc- 78233.  [1959] 
17p.  AD-228  147. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  495 

The  feasibility  of  Tee  circulators  as  high  duty  cycle 
duplexers  in  considered.   Experimental  models  indi- 
cate that  for  bandwidths  of  the  order  of  3  to  4%  iso- 
lations higher'  than  20  db  and  insertion  losses  less  than 
0.3  db  can  be  achieved.  The  circulators  were  evalu- 
ated as  high  as  70  w  average  power  at  extremely  high 
repetition  rates  with  no  deterioration  in  performance. 
Measurements  on  the  characteristics  of  crystal  pro- 
tector TR  tubes  were  continued.   Results  on  recovery 
time  and  leakage  power  are  reported.  Of  significance 
is  the  discontinuity  in  recovery  time  and  leakage 
power  at  the  peak  power  corresponding  to  input  win- 
dow breakdown.   (Author)  (See  also  PB  145  959) 


Microwave  Associates,   Inc.,  Burlington,   Mass. 
RESEARCH  AND  DEVELOPMENT  PROGRAM  ON  A 
MINIATURE  X-BAND  PULSED  MAGNETRON  (MA208) 
by  A.  C.  Bougas.    Final  progress  rept.  for  1  Oct  57- 
31  Dec  58  on  Contract  DA  36-039-sc-749l9.    [19591 
56p.    AD-220  530. 
Order  from  LC  mi$3.  60,   ph$9.  30  PB  146  015 

A  description  is  presented  of  the  final  electrical  and 
mechanical  design  characteristics  for  the  MA208  mag- 
netron.   A  photograph,  outline  drawing,  and  cross - 
section  view  of  the  final  magnetrcm  are  included.   A 
summary  of  the  major  technical  and  operational  prob- 
lems encountered  is  given.    The  methods  of  approach 
used  to  solve  the  problems  are  related.    The  general 
problem  areas  are  divided  and  described  according 
to  the  major  sub -assemblies  involved. 


Microwave  Engineering  Labs. ,  Inc. ,  Palo  Alto, 
Calif. 

INVESTIGATION  OF  MICROWAVE  NON- LINEAR 
EFFECTS  UTILIZING  FERROMAGNETIC  MATE- 
RIALS, by  Roy  W.  Roberts.  Quarterly  progress  rept. 
^o.?'   \  Pe^-30  Apr  59,  on  Contract  DA  36-039-sc- 
73278.  [1959J  22p.  5  refs.  AD- 220  227. 
Order  from  LC  mi^.  70,  phK  80  PB  146  492 

"niin  slabs  of  ferrite  magnetized  in  the  plane  of  the 
Slab  have  been  tried  for  harmonic  generation.    In  gen- 
eral, the  slab  geometry  has  not  given  as  large  outputs 
as  other  configurations  which  have  been  investigated 
more  extensively.  (See  also  PB  142  766) 


Microwave  Engineering  Labs. ,   Inc. ,   Palo  Alto 
Calif. 

INVESTIGATION  OF  MICROWAVE  NON-LINEAR 
EFFECTS  UTILIZING  FERROMAGNETIC  MATE- 
RIALS, by  Roy  W.    Roberts.    Quarterly  progress  rept 
no.  9,    1  May- 31  July  59,  on  Contract  DA  36-039- sc- 
73278.    [1959]  32p.   2  refs.    AD-229  053 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  146  491 

Efficient  doubling  was  obtained  with  a  single  crystal 
yttrium  iron  garnet  sphere.    A  sphere  grinder  and 
resonance  linewidth  test  fixture  were  built  for  check- 
ing the  quality  of  the  single  crystal  garnets  grown 
under  this  program.    (See  also  PB  146  492) 


Microwave  Associates,   Inc.  ,  Burlington,  Mass. 
VARIABLE  CAPACITANCE  MICROWAVE  DIODE. 
Quarterly  progress  rept.  no.   2,   1  Feb- 30  Apr  59  on 
Contract  DA  36-039- sc-78236.    [1959]  52p.   4  refs 
AD- 225  433. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  960 

A  technique  is  discussed  for  measuring  varactor  cut- 
off frequency  at  X-band.    The  cutoff -frequency  values 
are  conservative  and  may  be  treated  as  lower  limits, 
because  cartridge  and  holder  losses  are  included.   The 
main  features  of  the  techniques  are:  use  of  high  fre- 
quency, exploitation  of  the  variable  capacitance  prop- 
erty as  an  essential  part  of  the  measurement,  and  use 
of  low- loss  tuning  elements  to  improve  accuracy  and 
simplify  calculations.    It  is  argued  that  this  technique 
is  the  most  reliable  thus  far  described.    Test  results 
are  given  on  a  fairly  large  number  of  sample  model 
varactors.    The  cutoff  frequency,  measured  at  X-band, 
varies  from  50  to  80  kMc  for  units  with  zero-bias  ca- 
pacitance less  than  2  uuf,  down  to  30  kMc  for  units 
with  zero-bias  capacitance  of  5  uuf.    (Author) 


Microwave  Lab. ,   Stanford  U. ,  Calif. 
AN  IMPROVED  PULSE  TRANSFORMER  FOR  HIGH- 
VOLTAGE  APPLICATIONS,  by  T.  F.  Turner. 
Technical  rept.  cm  Contract  Nonr- 225(48).    May  59, 
16p.    2  refs.   M.   L.  no.  609. 
Order  from  LC  mi$2.  4a  ph$3.  30  PB  146  225 

Economy  often  dictates  the  use  of  a  very  low  imped- 
ance network  and  step-i^)  ratios  of  as  much  as  20  or 
30.    Transformers  for  such  service  are  expensive  to 
construct,  and  they  deteriorate  the  pulse  shape.    In 
addition,  the  additional  energy  dissipated  during  the 
long  rise  and  decay  times  required  to  obtain  hi^  stq)- 
up  ratio  and  a  reasonably  flat  top  portion  of  the  pulse 
requires  a  large  investment  in  line  storage  capacitors 
and,  of  course,  increases  the  operating  cost.    The 
transformer  design  described  below  substantially  re- 
duces the  leakage  inductance  and  at  the  same  time 
reduces  the  total  size  and  amount  of  core  material 
required  for  a  given  high -voltage  transformer. 


Microwave  Lab. ,   Stanford  U. ,  Calif. 
MICROWAVE  TUBE  RESEARCH,  by  E.  L.  Ginzton 
and  M.  Chodorow.    Quarterly  status  rept.  no.  33, 
1  Apr-30  June  58,  on  Contract  N6onr- 251(23).    July  58, 
34p.   3  refs.    M.   L.   rept.   no.   535;  AD- 211  183. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  696 
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Microwave  Lab. ,  Stanford  U. ,  Calif. 
PARAMETRIC  REFRJGERATIOJ :  A  MECHANISM 
FOR  REf^OVAL  OF  NOISE  FROM  THE  SLOW 
WAVE  OF  AN  ELECTRON  BEAM,  by  P.  A.  Sturrock. 
Scientific  rept.  no.   16  on  Contnacr  AF  19(604)1930. 
Oct  59.  22p.   15  refs.  M.   L.   R«pt    no.  656;  AFCRC- 
TN-59-974.    AD-231  894. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  766 

Reasons  for  believing  it  to  be  Iihpossible  to  remove 
the  noise  power  from  the  slow  wave  of  an  electron 
beam  are  reviewed  and  found  not  to  be  cogent.  A 
method  for  effecting  this  removal  is  proposed.  Noise 
is  first  removed,  by  conventional  techniques,  from  a 
band  of  fast  waves;  an  appropriate  parametric  cou- 
pling, by  means  of  an  applied  pump  wave,  between 
this  band  d  fast  waves  and  a  band  erf  slow  waves  then 
leads  to  a  spatially  periodic  exchange  of  excitations 
between  these  waVes  so  that  one,  may  transfer  the 
noise  which  will  be  present  on  die  slow  waves  to  the 
fast  waves.   There  are  no  obvious  modes  of  instability 
in  this  process.    By  an  appropriate  choice  of  fre- 
quencies, the  slow  wave  may  be  cooled  to  a  tempera- 
ture below  the  initial  temperature  of  the  fast  wave: 
this  device  therefore  constitutes  a  "parameter  refrig- 
erator". (Author) 


Microwave  Pfiysics  Lab. ,  Sylv^nia  Electric 

Products,   Inc. ,  Mountain  View,  Calif. 
HIGH  POWER  MICROWAVE  SWITCH,  by  S.  J. 
Tetenbaum.    Quarterly  progress  rept.   no.  3, 
16  Dec  58-15  Mar  59,  on  Contract  DA  36-039- sc- 
78044.    13  Apr  59,  38p.  ! 

Order  from  LC  mi$3.  00,  ph$6.  3JD  PB  145  809 

High  power  measurements  were  |)erformed  on  a 
helium-filled  encapsulated  window  switch.    Two 
forsterite  tubes  have  been  successfully  constructed. 
The  pyroceram  cement  sealing  t^hnique  works 
excellently.    A  number  erf  technit^es  were  investi- 
gated for  employing  synthetic  mita,  a  readily 
machinable  material,   in  tube  construction.    Satisfac- 
tory final  designs  for  the  electromagnet  and  switching 
power  supply  have  been  achieved,  and  both  are  being 
constructed.    (See  also  PB  142  7612) 


Microwave  Physics  Lab. ,  Sylvahia  Electric 

Products,  Inc.,  Mountain  View,  Calif . 
INVESTIGATION  OF  THE  USE  Of  ELECTRON 
CYCLOTRON  RESONANCE  TO  OBTAIN  MICROWAVE 
PHASE  SHIFT,  byH.  Bandel,  A.  Penico  and  F.  Olson. 
Scientific  repc.  no.  1  on  Contract  AF  19(604)2231. 
2  Apr  58,  46p.  3  refs.  Technical  rept.  MPL-II- 
AFCRC-TN-58-158;  AD-152  391. 
Order  from  LC  mi$3.30,  ph$7.8C 


The  feasibility  of  applying  the  disj>ersive  properties  of 


PB  137  912 


gas  discharges  near  cyclotron  resonance  as  the  basii 
for  developing  electronically  conrrollable  microwave 
phase  shifters  has  been  investigated.  Preliminaiy  re- 
sults indicate  that  it  is  possible  to  achieve  a  high 
figure  of  merit  (phase  shaft  per  unit  loss)  over  an  ap- 
preciable range  of  phase  shift  by  either  magnetic  field 
control  or  by  electron  density  control. 


Microwave  Physics  Lab.,   Sylvania  Electric 
Products,   Inc. ,  Mountain  View,  Calif. 
MIXING  IN  FER RITES  AT  MICROWAVE  FRE- 
QLfENCIES,  by  P.  H.  Vartanian  and  E.  N.  Skomal. 
Rept.  on  Contract  DA  36-039-sc -73188.    7  May  57, 
lip.    3  refs.    Technical  rept.  MPL-5;  AD- 129  869.' 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  145  880 

Microwave  mixing  in  ferrites  is  experimentally  ob- 
served by  subjecting  a  magnetized  ferrite  to  two  X 
band  signals  of  differing  frequency.    Both  sum  and 
difference  components  are  generated.    A  conversion 
efficiency  for  die  sum  frequency  of  -13  dt  was 
observed  with  a  local  oscillator  power  of  13  kw.    The 
sum  frequency  output  is  observed  to  be  linear  with 
both  signal  and  local  oscillator  inputs  even  when  the 
two  signals  are  of  equal  level.    (Author) 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,   N.   Y. 
SYNTHESIS  OF  INFINITE  ZERO- POLE  NETWORK 
STRUCTURES,  by  S.  Deutsch.    Rept.  on  Contract 
Nonr-839(05).    19  May  59,  35p.    11  refs.    Research 
rept.   R-739-59;  PIB-667. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  145  993 

A  desired  amplitude  or  phase  response  that  contains 
a  "sharp  comer"  or  slope  discontinuity  can  be  repre- 
sented by  an  infinite  number  o€  zeros  anchor  poles  in 
the  s -plane.    An  approximation  to  the  desired  re- 
sponse can  be  achieved  by  rounding  off  the  sharp  cor- 
ner and  synthesizing  the  corresponding  network 
structure.    A  different  approach  is  suggested  in  this 
paper:  (1)  An  exact  analytic  expression  is  given  for 
the  desired  response;  (2)  the  corresponding  network  i$ 
synthesized  with  the  aid  at  infinite  ladder  structures. 
Synthesis  of  a  ladder  is  carried  out  to  a  reasonable 
number  (rf  elements .    An  increased  number  of  ele- 
ments.   An  increased  number  of  elements  yields  a 
b«ter  approximation  to  the  desired  response. 


Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
MICROWAVE  CRYSTAL  DETERIORATION  STUDIES, 
by  P.  P.  Lombardini  and  R.  J.  Doviak.  Quarterly 
progress  rept.  no.  3,  1  Feb-30  Apr  59,  on  Contract 
DA  36-039-sc -78055.  31  May  59,  39p.  8  refs.  Moore 
School  rept.  no.  59-18;  AD- 225  424. 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  808 

Recent  investigations  have  shown  that  the  whisker  con- 
tact pressure  must  be  standardized  before  any  com- 
parable measurements  of  temporary  deterioration  are 
made.  The  effect  exists  in  both  types  of  silicon.   Testi 
performed  cKi  germanium  p-n  junction  diodes  at  room 
temperature  and  at  -180OC  have  shown  no  temporary 
deterioration  effects . 
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MSA  Research  Corp. ,  Gallery,  ft. 
STUDY  OF  ENERGY  CONVERSION  DEVICES,   by 
R.  E.  Shearer.    Quarterly  progress  rept.  no.   1, 
1  July-30  Sep  59,  on  Contract  DA  36-039- sc-78955. 
31  Oct  59,  31p.   11  refs.    MSAR  59-119;  AD- 230  503. 
Order  from  OTS  $1.  00  PB  161  690 

Preliminary  investigations  were  made  into  the  devel- 
opment of  energy  conversion  device  converting  ther- 
mal energy  into  electrical  energy  by  means  of  thermal 
decomposition  of  ionic  hydrides  followed  by  electro- 
chemical recombination  of  the  decomposition  products 
on  a  cyclic  and  continuous  basis.    A  closed  cycle  sys- 
tem was  constructed  on  information  obtained  in  ear- 
lier batch-type  cells.    It  was  based  on  lithium  hydride 
in  the  molten  eutectic  of  the  chloride  and  fluoride  of 
lithium.    Only  270  mv  was  obtained  with  one  atmos- 
phere of  hydrogen  pressure  prior  to  regenerative  op- 
eration and  a  peak  of  only  30  mv  was  obtained  regen- 
eratively.    These  values  are  susceptible  to  improve- 
ment by  improved  cell  design  and  higher  temperature 
operation  erf  the  regenerator,   which  was  held  to  the 
range  of  1300  to  1400  F  because  of  limitations  im- 
posed by  materials  of  construction.    Construction  of 
an  improved  regenerative  system  was  undertaken  on 
the  basis  of  information  developed  with  the  first  sys- 
tem.   Differential  thermal  analysis  on  temperature 
changes  of  the  eutectic  of  the  ternary  salt  system 
Lil-LiCl-LiF  shows  a  eutectic  temperature  in  the 
range  of  395  to  420^0  compared  with  4850C  for  the 
binary  eutectic  of  LiQ-LiF.    In  one  test  cm  a  batch- 
type  cell  with  a  potassium  anode  and  the  eutectic  of 
KCl-LiCl  as  solvent,  an  open  circuit  voltage  of  0.  33 
was  obtained  with  the  cell  at  710OC.    The  information 
developed  above  gives  background  for  improved  re- 
generative operation  with  lower  melting  solvents,  dif- 
ferent anode  material  or  higher  temperature 
operation.    (Author) 


National  Bureau  of  Standards,  Boulder,   Colo. 
OPERATING  INSTRUCTIONS  FOR  ARN-2  AUXIL- 
IARY LOG- LINEAR  NOISE  RECORDER,  by  R.   T. 
Disney  and  C.  A.   Samson.    Jan  60,  34p.  3  refs.    Tech- 
nical note  no.   45. 
Order  from  OTS  $0.  50  PB  151  404 


National  Co. ,   Inc.,  Maiden,   Mass. 
DEVELOPMENT  OF  FSK-4  RECEIVER  SYSTEMS 
Final  rept.  for  25  Mar  58-15  Jan  60  on  Contract 
AF  19(604)3070.    15  Jan  60,   188p.    AFCRC-TR-60- 
102. 

Order  from  LC  mi  $8.  40,  ph$28.  80        PB  145  759 

This  final  report  describes  a  long-range,  FSK  radio 
teletype  system.    The  principles  of  system  operation 
are  given,   along  with  the  theoretical  aspects  in- 
volved in  the  implementation  of  the  design  for  opti- 
mum performance.    Further  develo|xnent  possibili- 
ties for  future  investigation  are  outlined.    The  ap- 
pendixes contain  extensive  reference  data  on  the 
equipment  and  complete  alignment  procedures  for 
the  individual  units.     (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
CHARACTERISTICS  OF  AN  ULTRAVIOLET- 
SENSITIVE  PHOTOMULTIPLIER.  by  R.  G.  McCarty 


and  J.  Weimholt.    31  Dec ^9,  13p.    2  refs.   NOTS  TP 

2383.    AD-232  533. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  907 

The  characteristics  of  several  types  of  ultraviolet - 
sf)ectrum-sensitive  photomultiplier  tubes  have  been 
measured.   One  tube,  is  considered  acemplary.    Its 
characteristics  are  indicative  of  performance  to  be 
expected,  or  at  least  desired,  in  forthcoming  ultra- 
violet-sensitive photc*nultiplier  tubes.    Characteris- 
tics, including  gain,   sensitivity,  and  stability  are 
reported.    Apparatus,   including  power  source,   used 
in  evaluating  this  optical,  light -detector  device,  are 
itemized. 


Naval  Research  Lab.,  Washington,  D.  C. 
THERMOELECTRiaTY  ABSTRACTS.  March  60 
120p.  533  refs. 
Order  from  OTS  $2.50  PB  161  301 

This,  the  third  bibliography  in  a  series,  includes  cur- 
rent periodicals  and  research  reports  received  in  the 
Library  of  the  U.  S.  Naval  Research  Laboratory  and 
the  following  index  and  abstract  journals:  Applied 
mechanics  reviews;  Applied  science  and  technology; 
ASM  review  of  metal  literature;  Battelle  Technical  re- 
view; Bell  telephone  laboratories.  Technical  informa- 
tion libraries  .  Index  to  current  technical  literaure; 
Chemical  abstracts;  Engineering  mdex;  Institute  of 
radio  Engineers  .  Proceedings;  Metallurgical  abstracts 
Monthly  index  of  Russian  accessions  (Library  of  Con- 
gress) Nuclear  science  abstracts;  Readers  guide  to 
periodical  literature;  Science  abstracts  (Section  A. 
Physics  abstracts;  Section  B.  Electrical  engineering 
abstracts)  Semiconductor  electronics;  Technical  ab- 
stract bulletin  (ASTIA)  U.  S.  Government  research 
reports  (OTS).  (See  also  PB  151  810) 


Office  of  Scientific  Research  and  Develc^ment. 

Div.  7. 
RANGE  FINDERS  AND  TRACKING.  Sumimry  tech- 
nical rqH.  voL  2,  Contract  OEMsr- 1131.   1947,  de- 
classified 23  Apr  58,  208p.  623  refs. 
Order  from  LC  mi$9.  30,  ph$31.  80  PB  139  788 


Office  of  Scientific  Research  and  Development, 
Div.   14. 

MILITARY  AIRBORNE  RADAR  SYSTEMS  [MARS]. 
Summary  technical  rept.  vol.  2,  Contract  OEMsr- 
1131.   1946,  declassified  23  Apr  58,  338p.  329  refs. 
Order  from  LC  mi$ll.  10,  ph$51.  60        PB  139  786 


Office  of  Scientific  Research  and  Development, 

Div.   14. 
RADAR:  SUMMARY  REPORT  AND  HARP  PROJECT. 
Summary  technical  rept.  voL   1,  Contract  OEMsr- 
1131.   1946.  declassified  23  Apr  58,  176p.  40  refs. 
Order  from  LC  mi$8.  10,  ph$27.  30  PB  139  791 


Pan- Electronics  Corp.  ,  Griffin,  Ga. 
INDUSTRIAL  PREPAREDNESS  STUDY,  QUARTS 
CRYSTAL  UNITS  CR-(XM-3)U,  by  John  R.  Blasin- 
game.  Final  repL  on  Step  1,  Contract  DA  36-039- 
sc- 72689.  Dec  58.  62p.  AD-213  930. 
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Order  from  LC  mi$3.  90,  ph$lD.  80  PB  145  882 

A  prcx:es8  is  described  for  the  manufacture  of  quartz 
crystals  operating  on  the  fundamental  mode  at  fre- 
quencies of  4.  3,  6.  2,  9. 0,   15.  5  and  20.  0  megacycles. 
Problems  of  especial  importance  were:  (1)  Cutting 
quartz  bars  to  close  tolerances.  (2)  X-ray  measure- 
ments and  equipment.  (3)  Lapping  quartz  blanks.  (4) 
Radio  lapping.  (5)  Contour  of  blanks  below  10  MC. 
(6)  Materials  and  methods  for  base  plating.  (7)  Sealing 
can  to  base.  (8)  Short-term  aging. 


Penta  Labs. ,   Inc. ,   Santa  Barbara,  Calif. 
EVALUATION  OF  TRANSMITTING  BEAM  PENTODE 
TYPE  PL- 177 A,  by  R.   L.  Norton.   Final  rept.  for 
1  Dec  57-31  Dec  58  or  Contract  DA  36-039- sc- 74978. 
[1959]   53p.    At>219  217. 
Order  from  LCmi$3. 60,  ph$9.  30  PB  146  014 

Fifty-two  type  PL-177A  75-watJ  transmitting  pentodes 
were  tested  to  determine  the  normal  range  of  elec- 
trical characteristics  for  this  type.   Ten  tubes  from 
this  group  were  tested  to  determine  mechanical  charac- 
teristics.   Twenty-one  tubes  from  the  group  were  sub- 
jected to  1000-hour  Ufe  test  at  VHF.    The  results  of  the 
the  tests  are  presented  in  tabular,  graphical  and  histo- 
gram form.    A  proposed  MIL-E-1  type  specification 
for  the  PL-177A  is  given.    (Author) 
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Philco  Corp. ,  Philadelphia,  Pa. 
RESEARCH  AND  EXPERIMENTAL  WORK  ON 
MICROWAVE  TRANSISTORS,  by  W.  C.   Follmer. 
M.  M.   Fortini  and  others.   Quarterly  progress  rept. 
no.  5,  15  Jan- 15  Apr  59,  on  Contract  DA  36-039- sc- 
74988.  [1959]  27p.  51  refs.  Philco  no.  H-2153-5: 
AD- 225  036. 
Order  from  LC  mi$2.  70,  phH  $0  PB  145  877 

Transistor  action  in  depletion- layer  devices  was 
achieved  when  the  bias  on  the  injecting  probe  is  more 
positive  than  the  floating  potential  is  negative.    The 
fabrication  work  was  concerned  principally  with  the 
development  of  techniques  for  farming  contacts  to 
high- resistivity  p-type  silicon.  Best  results  were  ob- 
tained with  a  pressure- bonding  oechnique  that  uses 
titanium- aluminum  foil  as  the  tab  material.    Fabrica- 
tion and  testing  of  germanium  depletion- layer  devices 
has  continued. 


Physical  Research  Lab. ,   Space?  Technology  Labs. , 

Inc.  ,   Los  Angeles,   Calif.  < 

A   RESONANT  CAVITY  WITH  A^  UNIFORM  FIELD 
SECTION,  by  Erich  S.   Weibel.    Kept,  on  Contract 
AF  04(647)127.    19  Mar  58,   19p.    GM-TR -0127-00017. 
Order  from  LC  mi$2.  40,  phJ3.  3D  PB  146  851 


Pickard  and  Burns,  Inc. ,  Needham,  Mass. 
ANTQJNA  SYSTEM  FOR  AIRBORNE  X-BAND  BEA- 
CON, DEVELOPMENTAL  MODEL,  by  Thomas  C. 
Cahill.   Final  technical  rept.   for  14  Apr  58-30  June  59 
on  Contract  DA  36-039-8C-75018.  30  June  59,  47p 
1  ref.  PM  Pub.  no.  541;  AD- 225  118. 
Order  from  LC  ml|3.  30,  ph$7.  80  PB  145  957 


Report  covers  design  and  development  of  an  antenna 
system  for  an  airborne  X-band  beaccn  to  be  used  on 
the  RP-71  drone  or  equivalent  aircraft.   A  study  of  r«- 
diation  patterns  of  antennas  nx)unted  on  various  paru 
of  the  drone  showed  that  a  single  antenna  was  inade- 
quate.   Tests  with  two  identical,  equally  powered,  an- 
tennas proved  satisfactory.    Transmission  line  prob- 
lems were  solved  by  the  use  of  Phelps- Dodge  Foam- 
flex  cable  with  modified  connectors  for  the  upper  an- 
tenna and  RG9B/U  cable  for  the  lower.  The  system  is 
made  up  of  two  discone  radiators,  two  Teflon  radorae^ 
a  power  divider,  and  \ipper  and  lower  transmission 
lines.    The  system,  its  relative  position  in  the  drone, 
and  the  three  major  planes  of  the  aircraft  are  illus- 
trated.   A  series  of  radiation  patterns,   recorded 
throMgh  the  planes  (yaw,  roll,  and  four  angles  of 
pitch)  at  frequencies  of  8500,  9100.  and  9600  megacy- 
cles, show  that  the  system  omnidirectionally  covers 
the  frequency  range  required  within  the  limits  of  the 
specifications.    Other  graphs  show  that  the  system  aid 
its  components  meet  the  limit  for  VSWR  character- 
istics. (Autlior) 


Psychological  Lab. ,  Johns  Hopkins  U.  [Baltimore, 

Md.  ] 
SIGNAL  MARK  SIZE  AND  VISIBILITY  OF   RADAR 
SIGNALS  ON  A  PLAN  POSITION  INDICATOR,  by 
N.  R.  Bartlett  and  S.  B.  Williams.    Rept.  on  Systems 
Research,  Contract  N5ori- 166(01).    20  Sep  47,   18p. 
3  refs.    Rept.   no.    166-1-30. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  809 

Preliminary  research  on  the  detectability  at  signal 
images  on  a  7BP7  radar  screen  indicates  the  extreme 
importance  of  the  image  size.    Image  size  was  varied 
(1)  by  regarding  the  radar  screen  from  different  dis- 
tances, (2)  by  changing  the  length  at  the  image  by 
widening  the  azimuth  gate,  (3)  by  changing  the  thick- 
ness d  the  image  by  switching  to  different  presenta- 
tion range  scales  and  (4)  by  moving  the  signal  from 
the  center  to  the  periphery  of  the  screen.    Image  size 
variations  by  such  methods  can  change  the  strength 
of  the  minimum  visible  signal  by  at  least  eight  or  ten 
decibels.    The  data  are  preliminary,  for  equipment 
limitations  did  not  permit  variations  from  a  signal 
pulse  length  of  two  microseconds  nor  reductions  in 
azimuth  gate  below  12  degrees.    Further  research  on 
the  problem  of  image  size  with  refined  equipment  is 
now  in  progress.    (Author) 


Radio  Corp.  of  America,  Lancaster,  Pa. 
ELECTRON  TUBE  MATERIALS,  GASES,  AND 
GETTERS,  by  J.  C.  Tumbull  and  G.  P.  Kirkpatrick. 
Quarterly  progress  rept.  no.  2,   15  Jan- 15  Apr  59,  on 
Contract  DA  36-039- sc- 78226.   15  May  59,  163p. 
134  refs.  AD-220  824. 
Order  from  LC  mif7.  80,  phJ25.  80  PB  145  805 

Surveys  on  the  state  of  the  art  on  outgassing  tech- 
niques and  on  getter  techniques  and  materials  used  in 
making  electron  tubes  are  included.  Measurements 
are  given  of  the  thermal  outgassing  of  nickel,  cold 
rolled  low  carbon  steel  and  nickel  plated  steel,  on 
heating  these  materials  to  1000°C.    Results  are  sum- 
marized as  follows:  (a)  For  all  materials,  carbon 
monoxide  is  the  predominant  gas  evolved  with  smaller 
quantities  of  carbon  dioxide,  nitrogen  and  hydrogen; 
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(b)  Nickel  shows  lower  gas  levels  than  steel,  while 
nickel  plated  steel  resembles  nickel  more  than  steel 
in  high  temperature  outgassing  performance;  (c)  Vac- 
uum melted  nickel  shows  the  samie  gas  levels  as  air 
melted  nickel,  for  the  particular  lots  tested;  and,  (d) 
Centring  thicker  (0.  020")  versus  thinner  (0. 005") 
strip  from  the  same  vacuum  melted  nickel  ingot,  the 
thicker  material  shows,  per  unit  area  of  sanple,  the 
same  or  lower  gas  leveis.  (Author)  (See  also 
PB  145  237) 


Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech. , 

Cambridge. 
ALGEBRAIC  DECODING  FOR  A  BINARY  ERASURE 
CHANNEL,  by  M.   A.   Epstein.   Doctoral  thesis.    Rept. 
on  Contract  DA  36-039- sc-64637.    14  Mar  58,   15p. 
10  refs.  Technical  rept.   340;  AD- 208  649. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  145  780 

This  paper  presents  an  optimum  decoding  procedure 
for  parity  check  codes  that  have  been  transmitted 
through  a  binary  erasure  channel.    The  erased  digits 
are  decoded  by  means  of  modulo  2  equations  generated 
by  the  received  message  and  the  original  parity  check 
equations.    Most  previous  decoding  procedures  re- 
quired a  number  of  computations  that  grew  expo- 
nentially with  code  length.    At  best,  the  required 
number  of  computations  grew  as  a  polynomial  of  code 
length.  The  decoding  procedure  for  convolution  pxarity 
check  codes  presented  here  will  decode  with  an 
average  number  of  computations  per  digit  that  is 
bounded  by  a  finite  number,  which  is  independent  of 
code  length,  for  any  rate  less  than  capacity.  (Author) 


ResearchLab.  at  Electronics,  Mass.  Inst,  of  Tech. , 

Cambridge. 
ANALYSIS  OF  CIRCUITS  WITH  MULTIPLE-HOLE 
MAGNETIC  CORES,  by  Lubomyr  S.  Onyshkevych. 
Master's  thesis.    Rept.  on  Contract  DA  36-039-sc- 
64637.    9  July  57,  67p.   47  refs.    Technical  rept.  329; 
AD-214  554. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  145  779 

Multiple-hole  magnetic  cores,  also  called  trans- 
fluxors, which  have  been  developed  recently,  promise 
to  be  very  useful  in  computer,  control,  and  other 
logical  circuitry.    They  are  fer rite  cores,  with  square 
hysteresis  loops,  of  various  complicated  geometries, 
m  this  report,  a  workable  analysis  procedure  for 
circuits  that  contain  transfluxors  is  developed;  it  is 
based  on  the  square- waveshape  approximation.    This 
analysis  forms  a  basis  for  a  design  procedure.    Sam- 
ple circuits  were  designed  and  tested,  and  the  results 
were  found  to  be  within  10  per  cent  of  the  predicted 
values.    The  main  problems  in  circuit  design  were 
flux  division  and  loading  effects.    Diode  elimination 
presented  another  problem,  which  is  treated  at  some 
length  in  this  report.    Diodeless  operation  of  a 
transfluxor  circuit  was  found  to  be  possible,  but  slow, 
unreliable,  and  critical.    In  the  field  of  logical  design, 
a  symbolic  notation  was  developed,  and  an  approach 
to  design  was  made,   using  "gate  boxes.  "  A  descrip- 
aon  of  the  physical  properties  of  transfluxors  is 
given;  it  includes  some  new,  unpublished,  special 
CTiects  encountered  with  multiple-hole  cores. 
(Author) 


Research  Lab.  of  Electronics,  Mass.  Inst,  erf  Tech. , 

Cambridge. 
THEORY  OF  THE  ANALYSIS  OF  NONLINEAR  SYS- 
TEMS, by  Martin  B.  Brilliant.  Doctoral  thesis.  Rept 
on  Contract  DA  36-039-SC-78101.   3  Mar  58,  60p. 
15  refs.  Technical  rq)t.  345;  AD- 2 16  209. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  001 

A  theory  of  the  analysis  of  nonlinear  systems  is  de- 
vel<^)ed.    The  central  problem  is  the  mathematical 
representation  of  the  dependence  of  the  value  of  the 
output  of  such  systems  on  the  present  and  past  of  the 
input.    It  is  shown  that  these  systems  can  be  consid- 
ered as  generalized  functions,  and  that  many  mathe- 
matical methods  used  for  the  representation  of  func- 
tions, erf  a  real  variable,  particularly  tables  of  values, 
polynomials,  and  expansions  in  series  of  orthogonal 
functions,  can  be  used  in  generalized  form  for  non- 
linear systems. 


Rome  Air  Development  Center,  Griff  is  s  AFB,  N.  Y. 
DESIGN  OF  A  QUASI-DOPPLER  UHF  DIRECTION 
FINDER  (RADIO  DIRECTION  FINDER  AN/GRD-11), 
by  Richard  C.  Benoit,  Jr. ,  Francis  Coughlin,  Jr.  and 
Stanley  Kraszewaski.  Nov  59,  3lp.  RADC-TR-59-106. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  851 

TTiis  report  describes  the  design  of  Radio  Direction 
Finder  AN/GRD- 11,  a  medium -aperture,  quasi- 
Doppler  direction  finder  operating  in  the  frequency 
range  of  225  to  399,  9  mc.    Contemporary  techniques 
are  comfjared  to  the  quasi -Doppler  technique,  with 
respect  to  accuracy,  reliability,  susceptibility  to 
site  errors,  and  over-all  system  performance.   The 
equipment  developed  is  described  and  compared  to 
existing  direction  finders.    It  is  shown  that  the 
AN/GRD-11  provides  a  stable,  fast-response  bearing 
which  is  more  reliable  and  more  accurate  than  that 
obtained  with  contemporary,   narrow-aperture,  uhf 
D-F  equipments. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
EVALUATION  OF  THE  "M"  TYPE  CARaNOTRCN 
FOR  COMMUNICATIONS,  by  Ralph  W.  Mifflin  aixl 
Joseph  W.   Ferguson.   Feb  60,   16p.    I  ref.   RADC-TN- 
60-30. 
Order  from  LC  mi$2.  40.  phJ3.  30  PB  146  430 

An  "M"  type  carcinotron,  backward  wave  power  oscil- 
lator type  CM  252,  was  delivered  to  RADC  for  evalua- 
tion for  communication  purposes.   This  tube  is  evalu- 
ated and  problems  in  frequency  stabilization  are  de- 
scribed.   The  use  of  this  tube  for  quantized  frequency 
modulation  systems  is  indicated.  Tests  performed  and 
their  results  are  discussed.  (Author) 


Skiatron  Electronics  and  Television  Corp. , 

New  York. 
VIDEO  CONVERTER  GROUP  OA- 1021(XW-l)/GPA-29. 
Final  development  rept.  for  Feb- Sep  56  on  Contract 
AF  30(602)1460.  [1956]  21p.  RADC-TR-5/-1 19; 
AD-131  170. 
Order  from  LC  miJ2./0,  phj4.80  PB  146  155 

The  adequate  generation  of  locally  generated ,  as  well 
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as  radar  derived  information  14  an  important  consider- 
ation in  air  traffic  control  and  Aircraft  warning  sys- 
tems. The  information  present^d  in  this  report  will 
cover  the  development  of  a  device  (to  be  used  with  the 
GPA-29  radar  transmission  system)  which  can  be  used 
to   generate  and  insert  into  the  radar  video,  informa- 
tion of  various  types  .   This  information  can  rake  the 
form  of    map  overlays  ,  identifying  numbers  ,  symbols  , 
or  ocher  information,  and  can  he  inserted  with  a 
simple  marker  or  grease  pencil.  (Author) 


Sonotone  Corp.  ,   Elmsford,  N^  Y.  ^ 

STUDY  OF  SEALED  NICKEL- CADMIUM  BAT- 
TERIES,  by  Irwin  M.  Schuimanand  Paul  Ritterman. 
Quarterly  rq)t.  no.  2,   1  Mar- 31  Mar  59,  on  Re- 
search investigations  to  develop  and  evaluate  a  nickel 
cadmium  battery  having  a  hermetically  sealed  con- 
struction, and  to  study  its  reacdon  mechanisms. 
Contract  DA  36-039-8C-78249.   11959]  53p.   8  refs. 
AD- 225  160.  I 

Order  from  LC  mi$3.  60,  ph$9.  $0  PB  145  802 

Forty- eight  cells  with  varying  concentrations  and 
amounts  of  electrolyte  were  started  on  a  life  cycling 
program.    The  capacity  data  is  teported.    A  new  ex- 
periment was  designed  to  test  tl^e  effects  of  cobalt 
addition  to  the  positive  plates,  ijthia  addition  to  the 
electrolyte,  and  varying  negative/positive  capacity 
ratios.    There  are  general  indications  that  the  rate  of 
recombination  of  oxygen  with  th^  negative  plate  is  a 
function  of  the  rrwle  fraction  rather  than  the  partial 
pressure  of  oxygen  when  using  a,  mixture  of  nitrogen 
and  oxygen. 


DIELECTRIC 


Soulh  Carolina  U. ,   Columbia 
APPLICATIONS  OF  A 

REFLECTING  MIRROR  AT  MIIiLlMETER 
LENGTHS,   by  R.  G.   Fellers. 
AF  18(603)43.    2  Jan  60,  21p.   3 
60-14. 
Order  from  LC  nu|2.  70,  ph^. 
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devise  the  free- 
'aveguide  components 
meter,  the  standing 
A  dielectric  sheet 


A  free- space  transmission  systetn  has  been  investi- 
gated as  a  possible  low- loss  replacement  for  wave- 
guide over  within  system  distances.    In  the  use  of 
such  a  scheme,   it  is  necessary 
space  equivalent  of  a  number  erf 
including  the  magic-tee,  the  wa 
wave  indicator  and  the  duplexer 

o€  appropriate  thickness  can  be  rtiade  to  act  as  a  half- 
silvered  mirror  and  hence  to  ser*ve  the  purpose  of  a 
magic-tee  or  three  decibel  directional  coupler.    Using 
this  unit,  a  duplexer  can  be  constructed  and  a 
Michelson  interferometer  can  be  built  which  will  per- 
form the  functions  of  a  wavemete(r  and  a  standing 
wave  indicator. 


Stanford  Research  Inst. ,  Menlo  Park,  Calif 

BEACON  ANTENNAS  FOR  DRONE  AIRCRAFT  USED 

AT  WHITE  SANDS  MISSILE  RANGE,  by  John  B. 

Chown  and  Harold  S.   Rothman.    flinal  rept.  ,   T^sk  III 

on  Contract  DA  36-039-SC-71205.    Feb  59    41p 
5  refs.    AD- 225  013. 

Order  from  LC  mi  $3.  30,  phj4.  8(  PB  145  942 

An  investigation  was  made  of  the  general  nature  erf 


problems  associated  with  low-angle  tracking  of  beacon- 
equipped  aircraft  and  drones  at  WSMR.    The  investi- 
gation was  made  in  two  main  parts.    First,   low -angle 
tracking  was  studied  to  determine  the  important  limi- 
tations erf  the  presently  available  tracking  equipment 
and  to  ascertain  where  significant  improvement  in 
system  performance  can  be  made.    Second,  the  air- 
borne antenna  was  considered,  to  determine  the 
proper  location  erf  the  antennas  on  the  aircraft  to  ob- 
tain the  desired  radiation  patterns.    Sufficient  data 
are  provided  to  select  satisfactory  antenna  locations 
without  the  necessity  of  making  extensive  radiation 
pattern  studies.    (Author) 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif 
AN  EXAMINATION  OF  BACKSCATTER  PROPAGA- 
TION BETWEEN  BOZEMAN.  MONTANA  AND  PALO 
ALTO.  CALIFORNIA,  by  Russell  T.    .Volfram.   Scien- 
tific rept.   1  on  Contract  AF  19(604)5571.  >n  60,  23ix 
4  refs.  AFCRC-TN-60-120;  AD-232  605. 
Order  from  LC  miJ2.  70,  ph^.  80  PB  146  013 

Non-great-circle,  ground  backscatter,   radio  propaga- 
tion paths  between  Bozeman,  Montana,  and  Palo  Alto, 
California,  were  studied  by  means  of  a  radio  scanning 
and  direction-finding  system  (^)erating  at  33  Mc.    The 
system  utUized  a  1.  5-kw,  FM  transmitter  at  Bozeman 
and  receiving  and  recording  equipment  at  Palo  Alto. 
Rotating  directional  antennas  were  used  at  both  statiooB 
to  determine  the  bearings  of  paths  over  which  signals 
were  propagated-    During  the  observing  period  great- 
circle  propagation  along  the  1200  km  path  was  negligi- 
ble, but  strong  signals  were  received  over  two  5000- 
km.  rwo-hop  paths,  one  to  the  east  and  one  to  the 
northwest  of  the  stations,  almost  everyday,  averaging 
seven  to  eight  hours  per  day.  (Author) 


Stanford  Research  Inst. ,  Menlo  Park,   Calif. 
RESEARCH  INVESTIGATIONS  OF  BEACON- 
TRACKING  ANTENNAS  FOR  AEROBEE-HI  AT 
WHITE  SANDS  MISSILE  RANGE,  by  Harold  S. 
Rothman.    Final  rept. ,   task  IV,  on  Contract  DA  36- 
039-SC-71205.    June  59,   43p.    10  refs.   AD-220  021. 
Order  from  LC  mi$3.  30,  prfi$7.  80  PB  145  937 

A  two-p)art  investigation  was  made  of  the  general 
nature  of  problems  encountered  in  tracking  the  Aero- 
bee-Hi  missile  at  White  Sands  Missile  Range.    First, 
a  system  analysis  was  made  of  the  response  and 
interrogation  function  to  determine  the  limitations  of 
the  present  tracking  equipment  and  to  ascertain  where 
significant  improvement  in  system  performance  can 
be  made.    Seccwid,  a  study  was  made  to  determine 
what  antennas  that  were  suitable  for  missile  installa- 
tion would  provide  the  desired  radiation  patterns.   The 
region  of  reliable  tracking  can  then  be  determined 
from  the  allowable  airborne  equipment  complexity  and 
the  radar  receiving  system  parameters.    (Author) 


Stanford  Research  Inst. ,  Menlo  Park.  Calif. 
A   SUMMARY  OF  LITERATURE  PERTAINING  TO 
RADIO  STUDIES  OF  METEORS  AND  METEOR 
TRAILS,  by  W.    R.    Vincent  and  Frances  H.   Smith. 
Final  rept.  on  Contract  AF  19(604)1517.    Jan  60. 
383p.   1447  refs.    SRI  Project  1422;  AFCRC-TR-59- 
367;  AD-231  809. 
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A  comprehensive  survey  of  the  literature  pertinent  to 
radio  studies  erf  meteors  is  presented.  An  abstract  is 
given  erf  each  article,  paper,  report,  or  book  that  was 
available  in  English.  A  separate  list  without  abstracts 
is  given  otf  material  published  in  the  Soviet  Union  and 
in  Eastern  European  countries.    (Author) 


Sylvania  Research  Labs.,  Bayside,  N.  Y. 
WIDEBAND  OSCILLATOR  TUBES,  by  J.  A.  Noland. 
Final  rept.  on  Contract  DA  36-039-sc-73I47. 
30  Apr  59,  31p.    2  refs.    TR  59-1795.  1,  formerly 
YD  57-3,  AD- 225  215. 
Order  from  LC  mi  $3.  00,   ph$6.  30  PB  145  940 

The  design  and  constructional  details  of  K-band  back- 
ward wave  oscillators  are  presented.    These  tubes 
are  erf  all  metal  and  ceramic  construction  and  may  be 
operated  in  a  permanent  magnet  focusing  field.   One 
sample  tube  was  built  for  each  of  the  desired  tuning 
ranges,  15  to  24,  27  to  41  and  24  to  38  kMc.    Experi- 
mental data  obtained  on  these  tubes  is  presented. 
(Author)  (See  also  PB  140  598) 


Technische  Hochschule,  Darmstadt  (West  Germany) 
RESEARCH  ON  PJLSED  IMAGE  CONVERTER 
TUBES,  by  Otto  Scherzer.  Technical  rept.  on 
Contract  AF  61(514)439.   30  Mar  55.  28p.  1  ref 
EOARDC-TR-54;  AD-95  486. 
Order  from  LC  mi$2.70.  ph^.SO  PB   146  284 

To  find  the  best  way  of  building  an  image  converter 
which  can  be  used  as  an  electron-optical  shutter  for 
estremely  short  exposure  times,  the  advantages  of 
electric  and  magnetic  electron  lenses  are  analysed 
and  compared.  While  magnetic  lenses  yield  better 
images,  electric  lenses  can  be  operated  with  pulses 
of  not  rectangular  shape.   For  reasons  of  intensity 
and  of  space-charge  effects,  the  voltage  must  be  the 
higher,  the  shorter  the  exposure  time  is  .  Yet  the 
production  of  high-voltage  pulses  of  extremely  short 
duration  and  of  exactly  rectangular  shape  is  extremely 
difficult  and  expensive.  Therefore  it  looks  much  more 
promising  to  start  the  investigation  with  electric 
lenses . 


Union  Thermoelectric  Corp. ,   Forest  Park    111 
ABRASIVE  GRADING  AND  THE  LAPPING  OF 
QUARTZ  OSCILLATOR  PLATES,  by  Wallace  E 
Richmond  and  Ralph  P.  Chalker.    Special  rept.  on 
Contract  DA  36-039-SC-71061.    15  Apr  58,   47p. 
Order  from  LC  mi^.  30.   ph$7.  80  PB  145  885 

TJie  uniformity  of  commercially  available  abrasives 
of  the  grades  most  used  in  the  quartz  crystal  industry 
laiis  short  of  that  needed  in  order  to  insure  uniform 
rates  of  stock  removal,  or  surfaces  of  uniform  and 
predictable  finish.    Microphotographs  are  used  to 
Illustrate.    (Author) 


Upper  Air  Lab . ,  U .  of  Colorado ,  Boulder . 
A  MINIATURE  TRANSISTORIZED  RADIOMETER 
FOR  MEASUREMENT  OF  VISIBLE  AND  INFRARED 
»W)1ATI0N  FROM  HIGH  ALTITUDE  VEHICLES, 


by  Frank  E.  Stuart.  Scientific  rept.  no.  1  on  Con- 
tract AF  19(604)1899.  Sep  58,  37p.  8  refs.  AFCRC- 
TN-58-6I0;  AD-209  220. 
Order  from  LC  mi$3.00,  ph$6.30  PB  137  836 

Two  nxxiels  of  this  radiometer  have  been  developed: 
one  for  measuring  integrated  radiation  from  the  ultra- 
violet to  the  near  infrared,  with  a  long- wavelength 
cut  off  of  approximately  4.5  microns;  the  other  for 
measuring  integrated  infrared  radiation  from  approxi- 
mately 4  microns  to  30  microns,  which  includes  the 
spectral  region  containing  most  of  the  thermal  radi- 
ation from  the  earth.   Three  radiometers  have  been 
built  and  operated  a  combined  total  of  several  hundred 
hours  .  Tests  on  these  instruments  show  them  to  be 
fairly  rugged  and  foolproof.   Various  modifications  of 
the  optics  and  filter  system  will  permit  this  instru- 
ment to  be  adapted  to  a  variety  of  tasks  in  which  the 
intensity  being  measured  is  not  too  low.   (Author) 


Varian  Associates,  Palo  Alto,  Calif. 
RESEARCH  ON  MOLECULAR  AND  ATOMIC  RESO- 
NANCE DEVICES,  by  J.   C.  Helmer.   Quarterly  rept. 
no.   8,   1  Apr- 30  June  59,  on  Contract  DA  36-039-sc- 
73266.  [1959]  29p.  6  refs.   Engineering  rept.  no.  218- 
8Q;  AD-226  026. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  016 

The  problem  of  forming  molecular  beams  for  use  in 
ammonia  masers  is  examined.    It  is  shown  theoretically 
and  experimentally  that  through  the  use  of  a  new  type  of 
parabolic  focuser  with  a  point  source  effuser,  the  mo- 
lecular flow  may  be  reduced  by  a  factor  of  8,  for  the 
same  power  output,  or  the  power  output  may  be  in- 
creased by  a  factor  of  2  for  the  same  molecular  flow. 
A  theory  of  beam  formation  in  a  multitube  effuser  is 
descrU)ed.    This  shows  that  the  most  intense  molecular 
beam  is  formed  by  an  effuser  of  small  overall  diam- 
eter.   Design  considerations  are  discussed  for  para- 
bolic,  upper- state  focusers,  and  for  coaxial,  lower- 
state  focusers.    The  operation  of  a  system  is  described 
using  a  lower-state  focuser  and  an  ionization  detector 
in  which  lower-state  molecules  produced  by  maser 
oscillation  may  be  detected.    (See  also  PB  145  234) 


Willo.   Run  Labs. ,  U.  of  Michigan.  Ann  Arbor. 
THE  EFFECT  OF  SYMMETRICAL  LIMITING  ON  A 
SIGNAL  CONSISTING  ON  N  DISCRETE  FREQUEN- 
CIES, by  Kit- Yin  Tieng.   Rept.  on  Project  Michigan. 
Contract  DA  36-039- sc- 52654.  Mar  59.  20p.   16  refs. 
Rept.  na  2144-416-R. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  786 

An  expression  is  derived  for  the  output  of  a  symmetri- 
cal limiter,  when  the  input  signal  consists  of  N  dis- 
crete frequencies.    The  output  is  expressed  as  a  double 
summation,  each  with  an  infinite  number  of  terms. 
The  amplitude  of  each  frequency  component  can  be 
found,  although  calculations  may  become  involved. 
The  two  cases,  where  N  •  2  and  N  «  3,  are  considered 
and  expressions  for  the  output  are  given  which  are 
readily  adaptable  to  calculations. 


Willow  Run  Labs  . ,  U.  of  Michigan,  Ann  Arbor 
SOME  RESULTS  ON  NOISE  THROUGH  QRCUITS, 
by  William  M.  Brown.  Memo,  on  Proj .  Michigan, 


47 


.  Maty 


Contract  DA  36- 039- sc- 78801 .  May  59,  22p.  7  refs 

Memo.  no.  2900- 17-R;  AD-216  941. 

Order  from  LC  mi$2.70,  ph$4.80  PB  145  997 

The  general  zero-crossing  problem  is  analyzed  for 
nonstationary  noise.  The  zero-crossing  rate  is  calcu- 
lated in  detail  for  the  nonstationary  noise  consisting  of 
the  sum  of  stationary  Gaussian  noise  and  the  following 
determinate  signals:  video  pulse  train,  sine  wave, 
and  triangular  wave.  Also,  the  following  two  proper- 
ties of  the  envelope  of  noise  are  established:  (1)  the 
mean  square  output  of  an  envelope  detector  is  twice 
the  mean  square  input  (independent  of  the  statistics  of 
the  input),  and  (2)  the  derivative  (rf  the  envelope  of 
stationary  Gaussian  noise  has  a  Gaussian  first  proba 
bility  distribution.  (Author) 


Willow  Run  Labs.,  U.  of  Michigan,  Ann  Arbor. 
TRANSPORT  OF  NOISE  AT  MICROWAVE 
FREQUENaES  THROUGH  A  SPACE -CHARGE- 
UMITED  DiODE,  by  W.  E.  Vivian.    Technical  rept. 
no.  34  on  Proj .  Michigan,  Contract  DA  36-039-SC-788Q 
78801.   Feb  60,  21p.  15  refs.  Rept.  no.  2900-112-T 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  991 

Several  analyses  of  the  transpon  of  cathode  shop  noise 
thrcxjgh  a  space-charge- limited  dijode  at  microwave 
frequencies  have  been  published  to  date.   Each  of  these 
analyses  has  suffered  from  inconsistencies  arising 
from  assumptions  of  monovelocity  perturbation  flow, 
direct  or  reflected.  A  new  method  of  analysis  of 
diode  flow  eliminating  this  problem  has  been  de 
veloped.  Numerical  results  based  on  this  method  are 
presented  here.  Attention  is  restrlicted  to  the  now 
classical  problem  of  one -dimensional  longitudinal  con- 
fined flow.  The  magnitude  and  variation  with  distance 
of  the  so-called  beam  noise  invariants  is  shown  for  a 
range  of  diode  operating  conditions.  These  calculated 
results,  based  for  economy  on  an  approximate  static 
flow  nrxxlel,  essentially  substantiate  the  qualitative 
expectations  suggested  by  prior  analyses,  and  fit 
what  few  experimental  data  are  available.    The 
method  of  analysis  employed  in  th<  calculation  of  the 
numerical  results  comprises  a  linear  multistream 
formulation,  based  on  representation  or  approxi- 
mation of  the  perturbation  particle  density  for  the 
noise  flow  as  a  composite  of  singular  impulse 
streams,  N  in  number,  along  characteristic  tra- 
jectories in  the  velocity-distance  phase  space.    The 
resultii^  set  of  N  ordinary  linear  differential 
equations  which  are  coipled  and  of  the  first  order,  is 
solved  by  simultaneous  numerical  extrapolation 
(Author)  ' 

Ordnance,  Missiles,  and  Satellite  Vehicles 


Aberdeen  Proving  Ground,  Md. 
DESERT  DURABILITY  TEST,   195$,  OF  CODE  A 
CONTINUOUS  FIRE  DETECTION  DEVICE  IN  M48A2 
TANK,  by  Philip  J.   Moravec  and  Edward  L.   Uhl,  Jr. 
Rept.  no.    1  on  Ordnance  Proj.   no.  IT- 5093.   16  Oct  59. 
20p.  6  refs.  AD- 227  151.  | 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  699 

The  Code  A  fire  detection  device  w»s  installed  in  an 
M48A2  Tank,  to  determine  durability  of  the  device. 


during  3082  miles  of  vehicle  operation  under  desen 
environmental  conditions.    Durability  and  reliability  of 
the  fire  detection  device  was  generally  satisfactory,   ft 
is  recommended  the  fire  detection  device  be  considered 
sufficiently  durable  for  use  in  military  vehicles. 
(Author) 


Air  Force  Missile  Test  C«ter,  Patrick  AFB,  Fla. 
ASKANIA  CINE- THEODOLITE  DATA  REDUCTION 
MANUAL,  by  Eugene  S.   Smith-   Rept.  on  Contract 
AF  08(606)1156.  Jan  60,  I46p.  26  refs.  RCA  Data 
Processing  Technical  rept.  na  56.  AFMTC-TR-60-1. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  146  762 

The  primary  objective  erf  this  manual  is  to  show  how 
basic  Askaiiia  Cine- theodolite  data  are  obtained  and 
utilized  at  AFMTC  in  deter ming  the  space  coordinates 
of  an  object  in  flight.    This  manual  is  intended  to  be 
educational  in  view  of  the  need  for  a  reliable  manual  of 
Standard  Operating  Procedures  to  aid  in  training  new 
employees  in  the  procedures  and  techniques  of  theodo- 
lite data  reduction.    It  is  also  intended  to  be  a  source 
erf  information  for  those  agencies  and  individuals  who 
utilize  the  reduced  data  by  making  the  reduction  pro- 
cedures available  to  them. 


Aircraft  Armaments,  Inc.,  Cockeysville,  Md. 
DEVELOPMENT  OF  AIRCRAFT  CANOPY  RE- 
MOVERS T14  AND  T15,  by  Nicholas  J.  LaCosta. 
Rept.  on  Contract  DA  36-034- 507-ORD- 50.  Jan  57, 
II Ip.  5  refs.  Frankford  Arsenal  rept.  no.  R-1367; 
AD- 129  784. 
Order  from  LC  mi$6.00,  ph$18.30  PB  146  518 

A  report  is  made  on  the  development  of  the  T14  and 
TI5  gas-fired  aircraft  canopy  removers,  and  their 
performance  is  evaluated  according  to  Frankford  Ar- 
senal specifications  .  The  major  improvements  incor- 
porated in  the  new  removers  were  an  aluminum  firing 
pin  and  its  shear  pin,  a  modified  locking  arrange- 
ment, and  silicone- rubber  seals.  The  performance  d 
both  removers  was  consistent  and  exceeded  the  mini- 
mum characteristics  put  down  by  the  Frankford  Ar- 
senal specification.  Both  removers  are  suitable  for 
standardization.  Studies  and  tests  incidental  in  the 
investigation  indicated  that  a  2-tube  remover  is  possi- 
ble which  is  capable  of  a  performance  equal  to  or 
greater  than  either  of  the  2  removers  tested. 


Army  Ordnance  Human  Engineering  Labs  . , 

Aberdeen  Proving  Ground,  Md. 
AN  EVALUATION  OF  OBSERVER  ERRORS  IN 
SPOTTING  ROUND  FIRE  CONTROL,  by 
Roben  T.  Gschwind.  Mar  60,  22p.  Technical 
Memo.  4-60. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  159 

A  field  investigation  was  conducted  at  Aberdeen 
Proving  Ground,  Maryland  to  measure  human  errors 
associated  with  six)tting  round  fire  control.  Ten 
mortar  observers  from  R .  George  G  .  Meade  were 
used  to  direct  fire  of  a  60mm  monar  at  each  of  five 
8'  x  8'  venical  targets  randomly  positioned  within 
the  range  of  the  weapon .  They  were  allowed  5  rounds 
to  adjust  fire  and  were  instructed  to  call  on  target 
when  they  thought  a  round  fell  within  25  yds .  of  the 


target.  Nearly  all  the  subjects  thought  they  had  de- 
termined the  range  after  5  rounds ,  however  the  dis- 
tribution of  range  error  when  calling  on  target  had  an 
average  deviation  from  the  target  of  7%  of  the  range 
of  the  target .  (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.J. 
DEVELOPMENT  AND  RESEARCH  OF  AN  AUTO- 
MATIC BALUSTIC  WIND  DISPLACEMENT  COM- 
PUTER, by  Robert  J.  Franklin.  10  Oct  58,  91p. 
13  refs.  USASRDL  Technical  rept.  1990;  AD- 212  479. 
Order  from  LC  mi$5.40,  ph$l5.30  PB  145  752 

The  automatic  ballistic  wind  displacement  computer 
predicts  the  wind  displacement  of  the  landing  point  of 
ballistic  rockets  in  miles  from  the  theoretical  "no 
wind"  impact  point.  These  predeterminations  are 
made  with  an  automatic  continuous  computer  using 
single  theodolite  techniques  and  yield  a  digital  display 
of  rectangular  coordinate  comptxients  of  ballistic  wind 
displacement  for  pilot  balloon  runs  of  up  to  6  min. 
duration.  With  the  balloon  release  mechanism  the 
theodolite  tracker  can  readily  perform  all  necessary 
operations  to  effect  a  computation.  Some  of  the  possi- 
ble variations  in  operatioo,  output  data  and  accuracv 
are  indicated .   (Author) 


Ballistic  Research  Labs  . ,  Aberdeen  Proving  Ground. 

Md. 
THE  DYNAMIC  TESTER,  by  Roben  H.  BruneUe. 
June  59,  13p.  Technical  note  no.  1261 . 
Order  from  LC  mi$2,40,  ph$3.30  PB  145  728 

The  Dynamic  Tester  is  used  in  testing  other  devices  , 
such  as  a  fire  control  system,  under  realistically 
simulated  dynamic  conditions  .  Predetermined  data, 
simulating  a  target  in  motion,  are  entered  into  the 
Tester  on  magnetic  tape;  and  the  test  system's  re- 
sponse is  compared  automatically  against  desired  re- 
sults based  on  the  input  data , 


Defense  Metals  Information  Coiter,  Battelle  Mem- 
orial Inst.  .  Columbus,  Ohio. 
REVIEW  OF  PROBLEMS  IN  USING  FLAT-ROLLED 
MATERIALS  IN  AIR-  AND  SPACE-WEAPON  SYS- 
TEMS, by  F.   W.  Boulger.   14  Apr  60,  23p.   12  refs. 
DMIC  memo.  52. 
Order  from  OTS  $0.  50  PB  161  202 

It  has  been  estimated  that,  within  5  years,  materials 
will  be  expected  to  operate  at  1200  F  for  reasonably 
long  times  and  at  or  above  2000  F  for  a  few  minutes. 
Within  10  years,  operational  temperatures  are  ex- 
pected to  reach  2500  F  for  a  few  minutes  and  4000  F 
for  a  life  of  a  few  seconds.  Therefore,  this  review 
deals  mainly  with  problems  in  producing  and  using 
sheet  materials  intended  for  service  at  high 
temperatures. 


Diamond  Ordnance  Fuze  Labs. ,  Washington,  D.  C 
HONEST  JOHN  HOB  SELECTOR,  by  W.  Hunter  Boyd. 
15  Dec  59,  19p.  Technical  rept.  TR-794;  AD-231  403. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  078 


The  Honest  John  missile  employs  a  device  known  as 
the  HOB  selector,  the  purpose  of  which  is  to  allow  the 
fuze  to  be  manually  preset  to  fimction  at  different  set- 
tings for  desired  results.  The  present  model  of  this 
device  has  undergone  preservice  testing  in  which  its 
setting  mechanism  proved  to  be  unreliable.   To  over- 
come the  defects  observed  during  these  tests,  DOFL 
has  redesigned  this  HOB  and  constructed  prototypes 
for  production.   The  details  to  the  redesign  are  de- 
scribed. The  features  of  this  design  incorporated  in 
prototype  models  of  HOB's  for  the  LaCrosse  and 
Littlejohn  missiles  are  briefly  discussed.  (Author) 


ESamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
MAGNITUDE  OF  IN-PUGHT  VIBRATION  OF  THE 
T2078E1  FUZE  ON  THE  M31  ROCKET,  by 
W.  Gaylord.    11  Jan  60,  21p.    TR-801;  AD- 232  435. 
Order  from  LC  mi$2, 7a  phH  80  PB  146  226 

Four  instrumented  fuze  housings  were  flight  tested 
at  Yuma  Test  Station,  Arizona.    The  flights  were 
conducted  to  obtain  data  relevant  to  the  shock  and 
vibration  input  environment  of  the  T2078E1  fuze  on 
the  M31  rocket.   The  analyzed  data  show  that  the 
Honest  John  fuze  housing  experiences  low-frequency 
input  vibration  of  30  to  500  cps  and  acceleration  levels 
below  40  g  for  short  pei-iods  durii^  launch  and  bum- 
out.    The  vibration  which  occurred  during  the  re- 
mainder of  fli^t  did  na  have  sufficient  magnitude  to 
be  distinguished  from  n«se.   (Author) 


Diamond  Ordnance  Fuze  Labs. ,  Washington,  D.  C 
RADIATION  DAMAGE  OF  DC-TO-DC  POWER  CON- 
VERTERS, by  Paul  A.  Trinmier  and  Louis  OeLuca. 
29  Jan  60,   13p.  4  refs.   Technical  rept.  TR-792; 
AD- 232  333. 
Order  from  LC  mi|2.  40,  ph$3.  30  PB  146  080 

Semiconductor  devices  normally  used  in  the  dc  con- 
verter of  the  T^22E1  fuze  system  were  ejqMsed  to 
neutron  radiadon  iqj  to  0.  7  x  lO^^vt  from  the  Godiva 
bare  critical  assembly.  Measurenients  of  their  char- 
acteristics were  made  before  and  after  irradiatioa 
The  current  gain  (p)  erf  the  transistors  was  reduced  by 
the  neutron  radiation  to  the  extent  that  they  would  not 
function  properly  in  the  circuit.  This  was  corrected  by 
adding  a  biasing  resistor  to  the  base  circuit  erf  one  of 
the  transistors.  The  results  of  this  study  indicate  that 
this  unit  will  then  operate  reliably  after  being  exposed 
to  neutron  radiation  ip  to  0.  7  x  lO^^nvL  (Author) 


Feltman  Research  and  Engineering  Labs. ,  Picatinny 

Arsenal,  Dover,  N.  J. 
DEVH.OPMENT  OF  STATIC  TEST  CHARGE 
ASSEMBLY  FOR  SIMULATED  DAVY  CROCKETT 
ROUND,  by  Garry  Weingarten  and  Joseph  Kristal. 
Mar  60,  8p.    1  ref.    Technical  notes  no.  39. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  241 

An  assembly  was  developed  containing  50/50 
stabilized  red  phosphorus  and  finely  divided  (200/325 
mesh)  atomized  magnesium  which  functioned  without 
case  fragmentation  and  provided  good  spotting  charac- 
teristics at  a  distance  of  approximately  3000  yards. 
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Feltman  Research  and  Engineering  Labs. ,  Plcatinny 

Arsenal,   Dover,   N.  J. 
PREVENTION  OF  EXUDATION  FROM  AMMUNITION 
ITEMS,  by  Robert  W.   Heinemaiin  and  Sunley  J. 
Lowell.    Feb  60,   13p.   5  refs.    Technical  rept.  2675. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  633 

The  problem  erf  preventing  exudbticn  has  been  inten- 
sively investigated  in  the  last  faw  years.    The  investi- 
gation has  proved  that  exudation  can  be  prevented  by 
either  incorporating  a  calcium  tilicate  absorbent 
(Spec  X-FA-PD-i659)  into  the  etplosive  filler  or  plac- 
ing the  same  absorbent  on  top  of  the  explosive  filler. 
Results  of  tests  conducted  with  T34E2  warheads  show 
that  incorporating  the  absorbend  into  the  Explosive 
filler  is  the  better  of  the  two  techniques  studied. 
Further,  an  amount  of  absorbent  equal  to  1.  25%  of 
the  TNT  content  is  needed  to  prpvent  exudation  from 
TNT- containing  explosives. 


Feltman  Research  and  Engineering  Labs. ,  Picatinny 

Arsenal,   Dover,   N.  J. 
TEST  METHODS  FOR  POSlTIVfe  IDENTIFICATION 
OF  FLEXIBLE  BARRIER  MATERIALS,   by  Roswell  K 
Evans.   Jan  60,   Up.    Technical  Notes  no.  38. 
Order  from  LC  mi$2.  40,  ph$3.  io  PB  145  824 

Tests  have  been  developed  for  t^e  evaluation  and 
positive  identification  of  representative  currently  used 
non-asphaltic,  flexible  barrier  materials.    (Author) 


[General  Electric  Co. ,  Schenectady,  N.   Y  ] 
ALTITUDE- TIME  TESTS  OF  MODEL  85  TENNEY 
ALTITUDE  CHAMBER  LOCATED  IN  DEVELOP- 
MENT LABORATORY,  by  R.   W.  Ottaway  and  Glen  E 
Mcintosh.    12  Aug  52,   5p.    Heat  Transfer  memo, 
no.   44. 
Order  from  LC  mi$L  80,  ph$L  flO  PB  145  980 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
ESTIMATION  OF  TRANSIENT  TEMPERATURE  OF 
NOSE  DOOR  SEAL  HA-3B,  by  Helen  G.  Bass  and 
William  W.  Fischer.    6  Oa  52,  declassified,  3p. 
Hermes  Heat  Transfer  memo.  no.  53. 
Order  from  LC  mi$l.  80,  ph$I.  fo  PB  145  917 


ijuri 


The  object  was  to  estimate  the  djuring  flight  tempera- 
ture of  the  rubber  seal  of  the  no$e  doors  for  the  HA- 
3B  missile.    No  attempt  is  made  herein  to  determine 
the  overall  satis  factor  iness  of  thfe  design  investigated. 


[General  Electric  Co. ,  Schenettady,  N.  Y.  ] 
AN  OUTLINE  OF  THE  NUMERICAL  METHOD 
USING  A  DESK  CALCULATOR  FOR  THE  DETER- 
MINATION OF  NOZZLE  WALL  TEMPERATURES, 
by  Allen  E.  Galson  and  W.  W.  Fischer.    9  Sep  52,  6p. 
4  refs.    Proj.   Hermes  Heat  Transfer  memo.   no.   46. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  145  982 
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National  Bureau  of  Standards,  Washington,  D.  C. 
EXPERIMENTAL  PLATING  OF  GUN  BCRES  TO 
RETARD  EROSION,  by  Verncn  A.   Lamb  and  John  P. 
Young.  May  60,  99p.  35  refs.  Technical  note  no.  46. 


Order  from  OTS  $2.  50 


Methods  for  plating  the  bores  of  gun  barrels  are  de- 
scribed, including  details  of  fixture  design,  solution 
composition,  and  operating  conditions.   Extensive  fir- 
ing tests  were  performed,  which  show  that  chromium 
plate  increases  the  life  of  barrels  about  2-  to  5-fold, 
depending  on  the  type  and  caliber  of  barrel.    Optimum 
thickness  of  plate  ranges  from  0.  0015  inch  in  the 
smallest  calibers  to  0.015  inch  in  cannon.  Cenain 
nxxiifications  of  the  barrels  enhance  the  improvement 
provided  by  the  chromium  plate.    Chromium  plating 
has  been  adc^ted  as  standard  production  practice  for 
caliber  0.  30,  0.  50,  and  20  mm  barrels,  and  for 
several  calibers  of  cannon. 


Naval  Ordnance  Lab. ,  White  Oak,  Md, 
THE  HARMONIC  GENERATION  TECHNIQUE  FOR 
THE  DETERMINATION  OF  THERMAL  CHARACTER- 
ISTICS OF  WIRE  BRIDGES  USED  IN  ELECTRO- 
EXPLOSIVE  DEVICES,  by  Louis  A.   Rosenthal. 
9  Sep  59,  26p.  NAVORD  rept.  6691.   AD-231  918. 
Order  from  LC  mi^.  70,  phH  80  PB  146  252 

The  thermal  equations  for  a  wire  bridge  or  equivalent 
electro-explosive  device  are  presented.   When  a  sinu- 
soidal current  passes  through  such  a  thermally  sensi- 
tive resistance,  it  is  capable  of  generating  a  third 
harmonic  voltage  which  is  a  measure  of  the  resist- 
ance's ability  to  follow  the  instantaneous  cycling  powo 
fluctuations.    By  measuring  the  variation  of  this  third 
harnK>nic  with  frequency  it  is  possible  to  determine 
the  thermal  time  constant  with  good  accuracy.  The 
heat  equations  are  also  verified.  Confirming  experi- 
mental data  are  presented.  (Author) 


Naval  Ordnance  Test  Station,  China  Lake,   Calif, 
NOTS  SUPERSONIC  TRACKS,  by  Frank  H.  Haymaker. 
1  July  58,  41p.    NOTS  rept.  no.   1938;  AD-200  540. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  057 

This  booklet  is  written  expressly  to  acquaint  potential 
users  with  the  testing  services  and  facilities  available 
at  the  NOTS  supersonic  tracks.    The  facts  presented 
here  should  materially  shorten  the  time  between  the 
developing  agency's  realization  that  a  testing  problem 
is  forthcoming  and  the  acquisition  and  assessment  of 
the  test  data. 


Naval  Research  Lab.,   Washington,   D.  C. 
RADIOMETRIC  BEHAVIOR  OF  HIGH  EXPLOSIVES 
AT  REDUCED  PRESSURE,  by  M.   Cavanagh  and 
A.  Rockman.    Final  rept.   15  Feb  60,  9p.    2  refs. 
NRL  rept.  5432. 
Order  from  LC  mi$I.  80,  phjl.  80  PB  143  941 

Radiometric  measurements  of  exploding  pentolite 
at  sea-level  atmospheric  pressure  and  at  simulated 
altitudes  of  50,  000  and  100,  000  feet  were  made  at 
the  U.  S.  Naval  Ordnance  Laboratory  using  a  ballistic 
thermopile  and  a  high-sp>eed  streak  camera.    At 
50,  000  feet,  an  unexpected  maximum  of  total  thermal 
radiation  was  encountered.   This  is  higher  by  a  faaor 
of  10  than  the  total  thermal  radiation  measured  at 
sea  level  and  higher  by  a  factor  of  2  than  the  yield 
measured  at  100,  000  feet.    While  this  phenomenon  is 
real,  it  is  unexplained.    (Author) 
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^4orth  Carolina  State  Coll. ,  Raleigh. 
A  PREUMINARY  REPORT  ON  THE  DYNAMICS  OF 
SATELUTE  MOTION,  by  Raimond  A.  Struble.  Rept. 
on  Contract  DA  36-034-ORD-2733.   Jan  60,  20p. 
9  refs.  OOR  rept.  2125.4-M;  AD-231  185. 
Order  from  LC  mi$ 2.40,  ph$ 3. 30  PB  145  711 


Office  of  Scientific  Research  and  Development. 

Div.  6. 
TORPEDO  STUDIES.    Summary  technical  rept. 
vol.  21,  Contract  OEMsr-1131.    1946,  declassified 
17  July  58,   167p.    93  refs. 
Order  from  LC  mi$7.  80,   ph$25.  80  PB  139  774 


Office  of  Scientific  Research  and  Development. 

Div.  7. 
AIRBORNE  FIRE  CONTROL.    Summary  technical 
rept.  vol.  3,  Contract  OEMsr-1131.    1946,  declassi- 
fied 23  Apr  58,  256p.    296  refs. 
)rder  from  LC  mi$ll.  10,  ph$39.  60  PB  139  787 


Office  of  Scientific  Research  and  Development. 

Div.  7. 
GUNFIRE  CONTROL.    Summary  technical  rept. 
voL  1,  Contract  OEMsr-1131.    1946,  declassified 
23  Apr  58,    196p.    163  refs. 
Order  from  LC  mi$8.  40,  ph$28.  80  PB  139  789 


Picatinny  Arsenal,  Dover,  it.  J. 
PROPERTIES  OF  EXPLOSIVES  OF  MILITARY  IN- 
TEREST, by  W.   R.  Tomlinson,  Jr.  rev.  by 
Oliver  E.  Sieffield.    Apr  58,  363p.    331  refs. 
Technical  rept.  no.   1740,  rev.   1. 
Order  from  LC  mi$ll.  10,  ph$54.  60  PB  145  974 

Tlie  81  explosive  compounds  or  mixtures  and  their 
properties  -  including  composition  variations  for  a 
given  type  -  were  selected  for  inclusion  in  this  manual 
because  of  their  current  or  future  interest  or  due  to 
past  or  present  application  in  military  items.    The 
tabulated  data  reflect  the  results  of  tests  which  meas- 
ure sensitivity  to  friction,  impact,  heat,  initiation; 
performance  characteristics  or  effectiveness  in 
weapons;  and  physical  and  chemical  properties  of  the 
explosive.    A  method  of  preparation,  synthesis  or 
manufacture  is  included  for  each  type  of  explosive. 


Pitman-Dunn  Labs.  Group,  Frankford  Arsenal, 

Philadelphia,  Pa. 
APPUCATION  OF  FRACTURE  MECHANICS  TO 
RECOILLESS  RIFLE  PROBLEMS,  byC.  M.  Carman. 
Sep  59,  31p.  15  refs.  Rept.  R-1521;  AD-231  923. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  003 

The  principles  of  fracture  mechanics  are  briefly  re- 
viewed. Included  in  this  review  are  the  equations  for 
circumferentially  notched  bars  in  tension,  centrally 
notched  sheet  specimens  in  tension,  plastic  strain  zone 
correction,  conditions  for  plain  strain  fracture,  and 
maximum  flaw  size  with  its  practical  limitations . 
Fracture  toughness  values  for  4330V  (Mod  ■*■  Si)  steel. 


Vasco-Jet  1000  steel,  and  300-M  steel  have  been  de 
termined,  using  circumferentially  notched  specimens. 
These  values  have  been  corrected  for  plastic  strain 
zone,  analyzed  for  plain  strain  conditions,  and  used  to 
determine  maximum  flaw  size.  (Author) 


Rock  Island  Arsenal  Lab. ,   111. 
STABILITY  OF  HARD  ELECTRODEPOSITED 
CHROMIUM,  by  J.   W.   McGarvey.    20  Nov  59,  23p. 
6  refs.    Rept.   no.   59-2989;  AD-231  485. 
Order  from  LC  mi$2.  70,  phK  80  PB  145  894 

Several  samples  of  hard  electrodeposited  chromium 
were  studied  utilizing  X-ray  diffraction,  light  micros- 
copy, and  electron  microscopy  to  determine  if  any 
structural  modifications  could  be  detected  in  aged 
specimens.    All  of  the  deposits  examined  were  found 
to  be  in  the  normal  body- centered  cubic  form  and 
exhibited  no  detectable  modifications  after  aging  at 
normal  atmospheric  temperatures.    Heat  treatment 
at  450  F  did  not  affect  the  body- centered  cubic  form 
erf  the  deposits  although  it  did  widen  the  cracks  which 
were  present. 


Utah  U. ,   Salt  Lake  City. 
SPECTRAL  ANALYSIS  OF  THE  IMPACT  OF  ULTRA 
VELOCITY  COPPER  SmERES  INTO  COPPER  TAR- 
GETS»  by  J.  S.  Clark,   R.  R.  Kadesch,  and 
R.  W.  Grow.    Technical  rept.  no.  OSR- 16  on  Contract 
AF  49(638)462.    1  Sep  59,  56p.    16  refs.    AFOSR-TN- 
60-13;  AD- 232  499. 
Order  from  LC  mi  $3.  60,  ph  $9.  30  PB  146  005 

Spectrographic  observations  were  made  for  Cu  projec- 
tiles impacting  into  Cu  targets  in  various  controlled 
atmospheres.    Atomic  Cu  lines  are  the  predominant 
feature  of  the  impact  flash  of  Cu-to-Cu  impacts  in  a 
medium  of  Ar. 


White  Sands  [Missile  Range]  N.  Me> 
ASKANIA  CINE- THEODOLITE  PROCEDURE,  by 
Freda  P.   Apostolas.    Aug  57,  62p.   5  refs.    Technical 
memo.   446;  AD- 139  343. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  146  697 

The  description  of  Askania  Theodolite  cameras  and 
the  procedures  followed  in  the  reduction  of  data  from 
Askania  films  are  discussed  in  this  report,  which  is  a 
summary  of  camera  descriptions,   reading  equipment, 
least- square  solution,  and  determination  of  errors  in 
the  final  data     The  purpose  of  this  report  is  to  serve 
as  an  introduction  to  procedures  and  a  reference 
manual  for  those  interested  in  data  reduction  from 
Askania  films.    (Author) 


Ship  Building 


George  Washington  U. ,  Washington,  D.  C. 
EVALUATION  OF  DATA  FOR  THE  USS  TIRU  (SS 
416),    SUPPLEMENT,  by  J.  E.  Hamilton.    Rept.  on 
Logistics  Research  Proj.   Contract  Nonr-761(05). 
11  May  59,   108p.    Serial  T-98(a)/59. 
Order  from  LC  mi $5.  70,  ph$16.  80  PB  145  964 
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Office  at  Scientific  Research  ind  Development. 

Div.  6. 
METHODS  OF  SUBMARINE  BUOYANCY  CONTROL. 
Summary  technical  rept.  vol.  6B,  Contract  OEMsr- 
1131.    1946,  declassified  17  July  58,  89p.  49  refs. 
Order  from  LC  miH  80,  ph$lS.  80  PB  139  776 


Technical  Research  Group,  Syosset,  N.  Y. 
ON  SHIP  FORMS  HAVING  MINIMUM  WAVE 
RESISTANCE,  by  Samuel  Karp,  Jack  Kotik,  and 
Jerome  Lurye.  Scientific  rept.  on  1  on  Contract  Nonr- 
2427(00).  20  Mar  59,  60p.  16  tefs  .  Rept.  on  TRG- 
II9-SR-I.  I 

Order  from  LC  mi$3.60,  ph$9.30  PB  145  793 

In  the  present  paper,  which  detls  with  the  strut  of 
minimum  wave  resistance,  thi$  difficulty  is  resolved 
by  formulating  the  problem  in  «  manner  different  from 
usual.  The  reformulated  problem  is  then  shown  to 
have  a  unique  solution  in  the  form  of  a  minimizing 
hull  shape  which,  while  not  precisely  a  strut,  is 
nevertheless  very  closely  relaced  to  one  in  two  ways: 
(1)  to  the  first  order  in  some  parameter  expressing 
the  thinness,  e.g. ,  the  width  at  the  midsection,  the 
minimizing  shape  is  a  strut,  and  (2)  the  shape  ap- 
proaches a  stmt  asympcoticallf  for  large  depths .  As- 
sociated with  the  process  of  obtaining  this  solution 
are  several  mathematical  stepa  which  are  still  to  be 
justified  rigorously,  but  provisionally  they  appear 
correct . 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 

Food 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
OCCURRENCE  OF  HIGH  TEMPERATURES  IN 
YUMA  STORAGE  DUMPS,  by  William  L.  Porter  and 
Nico  H.   Roos.  Nov  59,  72p.   15  refs.  Technical  repL 
EP-121;  AD- 231  917. 
Order  from  LC  miH  50,  pb%l2,  30  PB  146  064 

Temperature  in  4  differently  protected  storage-dump 
stacks  were  studied  under  extrom^hot-dry  conditions 
on  desert  terrain  at  Yuma,  Ari^na,  during  a  43-day 
period.    Carton  air  and  food  ternperatures  were  re- 
corded in  stacks  exposed  in  the  following  ways:  (1) 
open  and  unprotected;  (2)  protected  by  a  raised  paulin 
fly>  (3)  protected  by  a  tightly-lashed  paulin;  and  (4) 
protected  by  a  raised  paulin  fly  with  addition  of  re- 
flective foil  laid  on  the  stack  su|-face.    In  both  ex- 
tremes and  means  of  temperature,  the  tightly- 
covered  paulin  stack  is  a  much  tnore  severe  storage 
environment  than  the  other  three  types  observed, 
which  differ  little  among  themselves  in  long-term 
storage  stress.    In  these  three  (tacks,  those  having 
greater  stack  protection  showed  a  reduction  in  maxi- 
mum ten^>eratures,  range  of  temperature  and  dura- 
tion of  higher  temperatures,  bi<  effective  storage 
temperatures  were  similar.    M^an  storage  tempera- 
ture tended  to  rise  with  increased  airmass  moisture, 
because  daily  minimum  temper«tin-es  were  raised  by 
back  radiation  from  water  vapor  and  the  prevailing 
thin,  high,  nocturnal  cloudinesa 


Texas  Agricultural  Experiment  Station,  College 

Station. 
A  LONG  RANGE  INVESTIGATION  OF  THE  NU- 
TRITIONAL PROPERTIES  OF  IRRADIATED  FOOD, 
by  L.   R.   Richardson.    Progress  rept.  for  1  Sep  54- 
1  Jan  55  on  Contract  DA  49-007-MD-582.    [1955]  8p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  663 

Three  studies  were  started  September  1,   1954.  These 
were:  (1)  A  study  d  the  effect  of  an  irradiated  diet  of 
the  mother  on  the  offspring.    (2)  A  longevity  study  to 
determine  whether  irradiation  of  a  food  affects  ot  the 
life  span  of  an  animaL    (3)  A  study  of  the  effect  of 
irradiation  of  the  diet  on  its  folic  acid  content  using 
chicks  as  the  experimental  animals.    The  results  ob- 
tained are  described  in  this  progress  reporL    Rats 
were  used  in  (1)  and  (2). 


Texas  Agricultural  Experiment  Station,  College 

Station. 
A  LONG  RANGE  INVESTIGATION  OF  THE  NUTRI- 
TIONAI    PROPERTIES  OF  IRRADIATED  FOOD,  by 
L.  R.  Richardson.    Progress  rept.  2,   1  Sep  54- 
1  Apr  55,  on  Contract  DA  49-007-MD-582.    [19551 
8p. 
Order  from  LC  ml$I.  80,  ph$I.  80  PB  146  664 

All  data  obtained  since  this  project  was  initiated  in 
September  1954  are  given  in  this  report.    The  effect 
of  an  irradiated  diet  of  the  mother  on  the  offspring. 
Observations  on  the  first  generation.    Incidence  d 
blindness  in  offspring  of  mothers  receiving  various 
diets.    Effect  at  an  irradiated  diet  on  the  growth  and 
life  span  of  rats.    An  irradiated  diet  and  the  growth  d 
chicks.    An  irradiated  diet,  the  survival  of  chicks, 
and  hematocrit  value.    (See  also  PB  146  663) 


Texas  Agricultural  Experiment  Station,  College 
Station. 

A  LONG  RANGE  INVESTIGATION  OF  THE 
NUTRITIONAL  PROPERTIES  OF  IRRADIATED 
FOOr^  by  L.  R.  Richardson.    Progress  rept.  3, 
1  Sep  54-1  July  55,  on  Contract  DA  49-007-MD-582. 
[1955]   8p.    AD-%  317. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  668 

All  data  obtained  since  this  project  was  initiated  in 
September  1954  are  givai  in  this  report:  The  effect 
of  an  irradiated  diet  of  the  mother  on  the  offspring; 
Observations  on  the  first  and  second  generations; 
A  long  range  effect  of  an  irradiated  diet  on  reproduc- 
tion rats  -  observations  on  litters;  The  incidence  of 
blindness  in  offspring;  Effect  of  an  irradiated  diet  on 
the  growth  and  life  span;  An  irradiated  diet  and  the 
growth  of  chicks;  Folic  acid  content  of  tissues; 
Enzymes.     (See  also  PB  146  664) 


Texas  Agricultural  Experiment  Station,  Collie 
Station. 

A  LONG  RANGE  INVESTIGATION  OF  THE  NUTRI- 
TIONAL PROPERTIES  OF  IRRADIATED  FOOD^  by 
L.  R.  Richardson.    Progress  rept.  4,   1  July- 
1  Oct  55,  on  Contract  DA  49-007-MD-582.    [19551 
14p.  ^        ^ 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  667 
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All  data  obtained  or  reproduction  and  longevity  studies 
witfi  rats  since  this  project  was  initiated  in  September 
1954  are  given  in  this  report.    The  effect  of  an 
irradiated  diet  of  the  mother  on  the  offstpring.   Ob- 
servations on  the  first,  second  and  third  generations. 
(See  also  PB  146  668) 


Texas  Agricultural  Experiment  Station,  College 

Station. 
A  LONG  RANGE  INVESTIGATION  OF  THE  NUTRI- 
TIONAL PROPERTIES  OF  IRRADIATED  FOOD,  by 
L.   R.   Richardson.    Progress  rept.  5,   1  Oct  55- 
1  Jan  56,  on  Contract  DA  49-0O7-MD-582.    [1956]  21p. 
Order  from  LC  mi $2.  70,  phK  80  PB  146  666 

Four  generations  oi  rats  receiving  irradiated  and  un- 
treated diets  have  been  started  in  reproduction  and 
longevity  studies.    As  measured  by  the  number  and 
percent  of  young  weaned,  the  irradiated  diet  is  equal 
to  the  untreated  diet  for  reproduction  and  lactation  in 
the  first  and  second  generation,  but  inferior  to  the  un- 
treated diet  in  the  third  generation.    With  regard  to 
life  span,  so  far,  the  irradiated  and  untreated  diet 
have  been  equal  in  nutritive  value.    Chicks  receiving 
an  irradiated  diet  supplemented  with  vitamins  A,   D 
and  E  consistently  grew  at  a  slightly  slower  rate  than 
those  receiving  the  untreated  diet.    When  the  complete 
diet  was  irradiated  and  was  not  supplemented  with 
vitamins  A,   D  and  E,  the  chicks  grew  slowly  and  the 
mortality  was  high.    Definite  symptoms  of  vitamins  A 
and  E  deficiency  were  evident.    Studies  carried  out  to 
determine  the  effect  of  irradiation  on  individual 
vitamins  show  that  the  vitamin  K  activity  of  menadione 
and  vitamin  K5  was  destroyed  by  irradiation  at  a  dose 
of  3  X  10  rep.    Choline  was  not  affected  by  irradiation 
of  the  diet  or  by  irradiation  of  a  solution  of  choline. 
Endogenous  respiration  of  liver  homogenate  from 
rats  receiving  an  irradiated  diet  increased  over  100 
percent,  but  there  was  no  significant  change  in  the 
liver  cytrochrome  oxidase  or  liver  xanthine  oxidase. 
(See  also  PB  146  667) 


Texas  Agricultural  Experiment  Station,  College 
Station. 

A  LONG  RANGE  INVESTIGATION  OF  THE  NUTRI- 
TIONAL PROPERTIES  OF  IRRADIATED  FOOD,  by 
L.  R.  Richardson.    Progress  rept.  6,   1  Jan  56- 
1  Apr  56,  on  Contract  DA  49-007-MD-582.    [1956] 
22p. 

Order  from  LC  mi  $2.  70,  ph^.  80  PB  146  665 

Observations  on  four  generations  of  rats  receiving 
irradiated  and  untreated  diets  have  continued  in  re- 
production and  longevity  studies.    As  measured  by  the 
number  and  percent  of  young  weaned,  the  irradiated 
diet  is  essentially  equal  to  the  untreated  diet  for  re- 
production and  lactation  in  the  first  and  second  gener- 
ation.   The  irradiated  diet  has  been  slightly  inferior 
to  the  untreated  diet  in  the  third  generation.    Females 
in  the  fourth  generation  which  received  either  the 
irradiated  or  untreated  diet  have  weaned  a  small  per- 
cent of  their  young.    However,  there  was  no  essential 
amerence  in  the  two  diets.    With  regard  to  length  of 
life,  the  irradiated  and  untreated  diets  are  about 
equal  in  nutritive  value.    With  regard  to  growth,  the 
untreated  diet  is  slightly  superior  to  the  irradiated 
diet  in  seven  out  of  ^ight  cases.    The  difference  be- 
tween the  weights  of  males  has  been  greater  than  that 


between  the  females.    The  males  in  first  and  second 
generations  which  received  the  irradiated  diet  appear 
to  be  loosing  weight  slightly  faster  than  those  re- 
ceiving the  untreated  diet.    Studies  with  chicks  during 
the  past  three  months  have  been  chiefly  to  check  some 
of  the  earlier  trials.    Observations  agree  with  those 
given  in  Progress  Report  V  and  it  is  concluded  that 
choline  is  not  destroyed  by  irradiation  of  the  diet 
(See  also  PB  146  666) 


Texas  Agricultural  Experiment  Station,  College 

Station. 
A  LONG  RANGE  INVESTIGATION  OF  THE  NUTRI- 
TIONAL PROPERTIES  OF  IRRADIATED  FOOD,  by 
L.   R.   Richardson.    Progress  rept.  7,   1  Apr-1  July  56, 
on  Contract  DA  49-0O7-MD-582.    [1956]  23p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  669 

The  percent  of  young  weaned  was  less  on  irradiated 
diet.    The  number  of  young  bom  per  litter  has  been 
essentially  the  same  in  both  groups.    Rats  have  ccm- 
sumed  approximately  the  same  amount  of  diet  in  both 
groups.    The  incidence  of  blindness  was  slightly 
higher  in  young  from  the  irradiated  diet.    Chicks  re- 
ceiving irradiated  diets  consistently  grew  at  a  slower 
rate  than  those  receiving  the  untreated  diet.    Chicks 
receiving  a  solution  which  contained  a  mixture  of 
thiamine,  pyridoxine,  riboflavin,  pantothenic  acid  and 
folic  acid,  that  had  been  irradiated,  developed  typical 
symptoms  of  thiamine  and  pantothenic  acid  deficiency 
when  the  solution  was  supplied  at  a  low  level.    When 
the  quantity  supplied  was  in  excess,  the  irradiated 
and  untreated  solutions  were  approximately  equal 
(See  also  PB  146  665) 


Texas  Agricultural  E)q)eriment  Station,  College 

Station. 
A  LONG  RANGE  INVESTIGATION  OF  THE  NU- 
TRITIONAL PROPERTIES  OF  IRRADIATED  FOOD, 
by  L.   R.   Richardson.    Progress  rept.  8,   1  July-i 
Oct  56,  on  Contract  DA  49-007-MD-582.    [1956]  19p. 
Order  from  LC  mi^.  40,  ph$3.  30  PB  146  670 

The  observations  on  the  rats  are  essentially  the  same 
as  those  given  in  Progress  Report  VIL    The  results 
with  irradiated  protein  were  variable,  and  definite 
conclusions  were  impossible  with  regard  to  specific 
effects  of  irradiation.    Preliminary  studies  indicated 
that  biotin  activity  of  a  diet  or  of  a  solution  were  not 
decreased  by  the  irradiation  procedure.    (See  also 
PB  146  669) 


Texas  Agricultural  Experiment  Station,  College 

Station. 
A  LONG  RANGE  INVESTIGATION  OF  THE  NUTRI- 
TIONAL PROPERTIES  OF  IRRADIATED  FOOD^  by 
L.  R.  Richardson.    Progress  rept.  9,   1  Oct  56- 
1  Jan  57,  on  Contract  DA  49-007 -MD- 582.   [1957] 
I6p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  671 

The  percent  of  litters  and  of  young  weaned  in  the  four 
generations  was  slightly  less  on  the  irradiated  diet. 
Twenty  females  in  the  irradiated  group  in  the  first 
and  second  generations  produced  a  larger  total  num- 
ber of  young  than  the  same  number  in  the  untreated. 


53 


L 


The  uncreated  group  produced  a  targe  total  number  <rf 
young  in  the  third  and  fourth  generations.    The 
number  at  young  per  litter  was  e$sentially  the  same 
in  both  grouf>s.    The  mcidence  of  blindness  continued 
to  be  higher  in  young  from  femalps  receiving  the 
irradiated  diet.    Vitamins  A  and  ^Ipha  tocopherol 
were  destroyed  when  the  ccmple^e  diet  was 
irradiated.    There  was  some  destruction  erf  thiamine, 
riboflavin,  pyridoxine,  pantotheilic  acid  and  folic 
acid  when  a  solution  containing  tfcese  vitamins  was 
irradiated.    A  diet  composed  entirely  at  irradiated 
foods  should  be  supplemented  wim  a  complete  vitamin 
mixture  in  order  to  insure  an  adequate  supply  at 
vitamins.    (See  also  re  146  670) 


Texas  Agricultural  Experiment  Station,  College 

Station. 

A  LONG  RANGE  INVESTIGATION  OF  THE  NUTRI- 
TION PROPERTIES  OF   IRRADIATED  FOOD,  by 
L.  R.  Richardson.    General  progress  rept.    12  (Prog- 
ress rept.   4  on  Long  Term  Feeding  Study  on  Chicken 
and  Green  Beans)  1  Mar- 15  Sep  5|8,  on  Contract  DA 
49-007-md-582. 
Order  from  LC  mi$2.  70,  phK  80  PB  146  849 

Rats  receiving  various  combinatipns  of  control  and 
irradiated  chicken  and  green  beafis  have  been  observed 
in  parent,   Fi  and  F2  generation.    Growth,  fertility 
and  reproduction,   weights  of  organs,  and  hematologi- 
cal values  were  within  normal  of  the  rats  receiving 
control  and  green  beans  and  chicken  or  green  beans 
and  chicken  irradiated  at  a  dose  level  of  2.  79  x  10^ 
rad  or  5.  58  x  10^  rad.    It  is  conqluded  that  irradiation 
at  the  two  dose  levels  has  not  decreased  the  nutritive 
value  of  the  green  beans  and  chidcen.    A  urinary  dis- 
charge is  prevalent  in  mature  male  rats  and  renal 
stones  were  found  in  kidneys  and  bladders  of  both 
male  and  female  rats.    The  abnoijmalities  were  pres- 
ent in  rats  receiving  the  control  green  beans  and 
chicken  and  therefore  their  presence  is  not  attributed 
to  irradiation  of  the  food.    A  second  test  on  the  inci- 
dence of  congential  blindness  shoiws  that  the  incidence 
is  still  higher  in  the  young  from  mothers  receiving  the 
irradiated  than  in  those  from  mothers  receiving  the 
non- irradiated  diet.    Repeat  tests  with  irradiated  pork 
and  beef  fatty  tissue  confirm  the  observations  de- 
scribed in  earlier  reports,  that  diets  containing  con- 
trol beef  fatty  tissue  could  be  stored  for  3  weeks 
without  serious  loss  in  nutritive  yalue.    Diets  con- 
taining control  pork  fatty  tissue  decreased  in  nutri- 
tive value.    Preliminary  tests  indicated  that  prolonged 
prothrombin  times  developed  in  itiale  rats  receiving 
diets  containing  irradiated  beef  ojr  diets  containing 
untreated  beef  and  oxidized  cod  liver  oil  or  oxidized 
wheat  germ  oil.    (See  also  re  146  848) 


Texas  Agricultural  Experiment  jStation,   College 

Station. 
A  LONG  TERM  FEEDING  STudv  ON  CHICKEN 
AND  GREEN  BEANS,  by  L.  R.  Richardson.    Progress 
rept.   1  on  Contract  DA  49- 007 -mil- 582.    [1957]  9p. 
AD-144  188. 


Order  from  LC  mi$l.  80,  ph$L  8( 


A  study  is  being  conducted  on 
beans  irradiated  at  different  dose 
weight  at  individual  male  and 
these  foods  was  recorded  after  12 


re  146  847 


chicken  and  green 

levels.    The  gain  in 

female  rats  receiving 
weeks.    There  was 


no  difference  between  the  rats  that  received  the  con- 
trol diet  and  those  that  received  any  combination  of 
the  irradiated  chicken  and  green  beans.    Hematologi- 
cal studies  revealed  no  difference  between  the  con- 
trol rats  and  the  test  subjects. 


Texas  Agricultural  Experiment  Station,  College 

Station. 
A  LONG  TERM  FEEDING  STUDY  ON  CHICKEN 
AND  GREEN  BEANS,   by  L.    R.    Richardson.    Progress 
rept.   2  on  Contract  DA  49-007-md-582.    31  Oct  57, 
Up.    AD-150  174. 
Order  from  LC  mi$2.  40,  ph$3.  30  TO  146  848 

Young  have  been  produced  by  every  female  receiving 
the  irradiated  and  control  chicken  and  green  bean 
diets  in  the  reproduction  study.    A  few  males  have 
not  sired  litters;  however,  the  percentage  of  male 
siring  litters  in  the  irradiated  group  was  higher  than 
in  the  control  group.    Overall  data  obtained  so  far 
indicate  that  the  nutritive  value  of  the  irradiated 
foods  is  essentially  the  same  as  that  of  the  non- 
irradiated.    (See  also  re  146  847) 


Vanderbilt  U.   School  of  Medicine,  Nashville,  Tenn. 
LONG-TERM  FEEDING  EXPERIMENT  ON  IRRA- 
DIATED CHICKEN,    BEEF  AND  JAM,  by  Frank  R. 
Blood.    Progress  rept.  no.   3- A,   13  June- 15  Sep  58  on 
Contract  DA  49-0O7-md-779.    [1958]  13p. 
Order  from  LC  mi$2.  40,  ph$3.  30  re  146  822 

The  beagles  have  now  been  fed  irradiated  foods  for 
thirty-six  weeks.    Diets  containing  35%  of  solids  of 
boned  chicken,  ground  beef,  and  pineapple  jam  irra- 
diated at  0-,  2.  79-  and  5.  58  megarads  have  continued 
to  be  acceptable  to  all  animals.    Hematologic  exami- 
nations performed  at  the  close  of  this  period  reveal 
normal  values  for  all  dogs.    Urine  analyses  done  after 
thirty- six  weeks  continue  to  reveal  that  the  dogs  re- 
ceiving the  jam  diet,  which  has  a  high  sugar  content, 
continue  tq  have  glycosuria.    A  negative  Benedict  and 
albumin  test  were  obtained  on  all  dogs  on  the  chicken 
and  beef  diets.    During  the  first  nine  months  of  feed- 
ing no  other  effects  have  been  noted  in  any  of  the 
animals.    (Author) 


Vanderbilt  U.   School  of  Medicine,  IMashville,  Tenn. 
LONG-TERM  MONKEY  FEEDING  EXPERIMENT  ON 
IRRADL\TED  PEACHES,    WHOLE  ORANGES  AND 
PEELED  ORANGES,    TWELFTH  TO  TWENTY- 
FOURTH  WEEK,  by  Frank  R.  Blood.    Progress  rept. 
no.  2-B,   14  Apr- 12  July  58,  on  Confract  DA  49-007- 
md-779,    [1959]  15p. 
Order  from  LC  mi $2.  40,  ph$3.  30  re  146  824 

The  long-term  feeding  experiment  with  monkeys  to 
determine  the  wholesomeness  of  irradiated  peaches, 
whole  oranges  and  peeled  oranges  has  been  ccmtinued 
as  described  in  Progress  Report  No.   1  for  Monkeys. 
Hematologic  examinations  made  during  tFe  twenty- 
fourth  week  show  normal  values  for  hemoglobin,  PCV 
and  white  blood  cell  count,  but  both  the  control  and 
experimental  animals  have  a  high  eosinophil  count. 
However,  an  eosinophilia  is  present  in  most  at  the 
monkeys  in  the  colony  at  Vanderbilt  and  does  not 
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appear  to  be  related  to  feeding  diets  containing  irra- 
diated foods.    Other  than  the  eosinophilia,  the  animals 
have  appeared  normal  during  the  first  six  months  of 
the  experiment,  with  no  effects  directly  related  to 
the  incorporation  of  irradiated  foods  in  the  diet. 
(Author) 


Vanderbilt  U.   School  of  Medicine,   Nashville,   Tenn. 
LONG-TERM  MONKEY  FEEDING  EXPERIMENT  ON 
IRRADIATED  PEACHES,    WHOLE  ORANGES  AND 
PEELED  ORANGES,    TWENTY-FOURTH  TO 
THIRTY-SIXTH  WEEK,  by  Frank  R.   Blood.    Progress 
rept.  no.  3-B,   12  July- 12  Oct  58,  on  Contract  DA  49- 
007-md-779.    [1958]  15p. 
Order  from  LC  mi$2.  40,  ph$3.  30  re  146  821 

Rhesus  Monkeys  receiving  irradiated  peaches,  whole 
oranges  and  peeled  oranges  have  been  on  experimental 
diets  for  thirty-six  weeks.    This  long-term  feeding 
experiment  has  been  continued  as  described  in  Prog- 
ress Reports  No.    1  and  No.   2-B  for  Monkeys.    Hema- 
tologic examinations  of  these  animals  continue  to 
show  normal  values.    The  eosinophil  counts,   which 
were  found  to  be  high  after  twenty-four  weeks  (Prog- 
ress Repx)rt  No.   2B),  have  returned  to  normal  in  all 
but  one  monkey  in  the  group  receiving  jjeaches  and 
show  improvement  in  those  monkeys  receiving  whole 
and  peeled  oranges.    One  monkey  on  X-level  peeled 
oranges  expired  during  this  period  from  dysentry. 
No  effects  due  to  the  toxicity  of  the  irradiated  foods 
have  been  noted.    (Author)  (See  also  re  146  824) 


Vanderbilt  U.   School  of  Medicine,  Nashville,  Tenn. 
LONG-TERM  RAT  FEEDING  EXPERIMENT  ON 
IRRADIATED  BEEF,    TWELFTH  TO  TAVENTY- 
FOURTH  WEEK,  by  Frank  R.  Blood.    Progress  rept. 
no.  2C,  3  June-3  Sep  58,  on  Contract  DA  49-007-md- 
779.    [1958]  18p. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  146  823 

The  long-term  feeding  experiment  of  irradiated  beef 
to  three  replicates  of  rats  to  determine  the  whole- 
someness of  irradiated  food  stored  6  months  at  room 
temperature  has  been  continued  as  described  in 
Progress  Report  No.   1  for  rats.    Replicate  No.   2B 
(rats  receiving  no  vitamin  supplements)  has  also  been 
continued.    EXiring  the  first  twenty-four  weeks  of 
feeding  no  effects  related  to  the  toxicity  of  the  irra- 
diated beef  have  been  noted.    (Author) 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


Engines  and  Propulsion  Systems 


Aerojet-General  Corp. ,  Azusa,  Calif. 
CHARGED- COLLOID  PROPULSION  SYSTEM,  by 
R.  D.   Schultz  and  L.   K.   Branson.    Rept.  on  Contract 
AF  49(638)656.    Dec  59.   35p.   24  refs.    Rept.  no.  1728; 
AFOSR-TN-60-212;  AD-230  620. 
Order  from  LC  mi$3.  (XK  ph$6.  30  re  146  178 
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Theoretical  and  experimental  research  is  described 
leading  toward  a  space  propulsion  system  in  which 
microscopic  oil  droplets  are  produced  with  a  high 
positive  charge  and  accelerated  electrostatically  to 
exhaust  velocities  of  over  50,  000  miles  per  hour  with 
a  specific  impulse  of  over  2200  seconds.    This  type 
of  rocket  system  may  prove  to  be  of  considerable 
value  for  controlling  the  orbit  of  an  earth  satellite, 
for  earth- moon  missions,  and  possibly  for  deep- 
space  exploration  such  as  a  Mars  or  Venus  probe. 
(Author) 


Aerosciences  Lab. ,  General  Electric  Co, , 

Philadelphia,  Pa. 
EXPERIMENTAL  INVESTIGATIONS  OF  PLASMA 
ACCELERATORS  FOR  SPACE  VEHICLE  GUIDANCE 
AND  PROPULSION,  by  Bernard  Gorowitz,  K.  Moses, 
and  P.  Gloersen.    Rept.  on  Contract  AF  04(647)269. 
23  Nov  59,   25p.    5  refs.    Technical  Information  Series 
R59SD466.    AD-230  770. 
Order  frcxn  LC  mi  $2.  70,  ph$4.  80  re  145  717 

A  description  is  given  ctf  experimental  studies  con- 
cerning the  possible  application  of  a  pulsed  plasma 
accelerating  device  for  space  propulsion  and  attitude 
control.   The  particulai  laboratory  model  discussed 
employs  an  electric  discharge  to  create  a  plasma 
which  is  electromagnetically  accelerated  into  a  high 
vacuum  chamber.    Specific  impulses  obtained  with 
the  accelerator  have  been  in  the  range  of  1000- 
20,000  seconds.    Measurements  indicate  efficiency  of 
conversion  of  stored  electrical  energy  to  mechanical 
energy  as  high  as  60%. 


Armed  Services  Technical  Information  Agency, 

Arlington,  Va. 
ROCKET  PROPELLANTS.    Repon  Bibliography. 
Mar  60,  59p.  292  refs.   AD- 233  500. 
Order  from  OTS  $1.  50  TO  161  654 

The  bibliograp)hy  is  a  compilation  of  approximately 
292  abstracts  of  unclassified  reports  on  liquid  and 
solid  pr<^>ellants  which  were  added  to  the  ASTIA 
collection  from  1953  to  15  Feb  1960.    The  first  part  of 
the  bibliography  includes  separate  sections  dealing 
with  general  information  on  solid  rocket  propellants 
and  on  liquid  rocket  propellants.    The  second  part  of 
the  bibliography  includes  sections  for  each  of  the 
following  compositions  used  in  rocket  propellants: 
(1)  acetylenes,  (2)  amines,  (3)  ammonia,  (4)  am- 
monium perchlorate,  (5)  boron  hydrides,  (6)  ethylene 
oxide,  (7)  fluorine,  (8)  hydrazines,  (9)  hydrocarbons, 
(10)  hydrogen,  (11)  hydrogen  peroxide,  (12)  lithium 
con^wunds,  (13)  methanol,  (14)  nitric  acid, 
(15)  nitrogen,  (16)  nitrogenfluorine  compounds, 
(17)  nitrogen  oxides,  (18)  nitroparaffins,  (19)  oxygen, 
(20)  ozone,  (21)  perchloryl  fluoride,  and  (22)  thiophoe- 
phites.    Abstract  entries  in  each  sulxlivision  of  the 
first  and  second  pjirts  are  arranged  alphabetically  by 
corporate  author,  numerically  by  contract  number       "^ 
and  by  date.    Only  final  or  summary  rqx>rts  were 
included  in  the  bibliography,  except  when  the  final 
report  was  not  received  or  when  a  progress  report 
contained  significant  information  which  was  not  in- 
cluded in  the  final  report.    A  bibliography  of  confi- 
dential entries  on  solid  and  liqviid  propellants 
(AS- 315  500)  was  compiled  s^>arately.  (Author) 


James  Forrestal  Research  Center,  Princeton,  N.  J. 
PROJECT  SQUID.    Semi-annuaJ  progress  rapt,  for 
1  Oct  58-31  Mar  59  on  Contract  Nonr- 1858(25). 
1  Apr  59.   10  Ip.   49  refs. 
Order  from  LC  mi$5.  70.  ph$16.  9)         PB  145  886 

Covers  work  done  in  the  following  four  fields: 
Fluid  mechanics,  transport  and  transfer  processes, 
chemical  kinetics,  comlxistion  ph^omena. 
(See  also  PB  137  703) 


Jet  Propulsion  Center,  Purdue  Uv ,  Lafayette,  Ind. 
EXPERIMENTAL  INVESTIGATION  OF  HEAT  TRANS- 
FER BY  FORCED  CONVECTION  FROM  THE  HOT 
GAS  TO  A  COOLED  STAINLESS  STEEL  RADIAL  IN- 
FLOW GAS  TURBINE  ROTOR .  by  Thomas  R . 
Swartwout.   Final  rept.  on  Contracts  N7onr-394(15) 
and  Nonr- 1100(10).  Jan  58,  /8p.  22  refs.  Rept.  no. 
F-58-2;  PRF  688  and  1499. 
Order  from  LC  mi$4.50,  ph$12.3IO  PB  138  325 

An  investigation  was  made  of  the  heat  transferred  by 
forced  convection  from  the  hot  ga$es  flowing  through  a 
12.2  inch  diameter  radial  in-flow  tuiijine  rotor  fabri- 
cated from  Universal -Cyclops  A -286  alloy,  to  the  cool- 
ing air  flowing  over  the  back  surface  of  the  rotor.  The 
cooling  air  was  injected  near  the  tip  of  the  rotor, 
flowed  over  the  back  surface  of  thp  rotor,  and  was  dis- 
charged around  the  shaft.  The  tutbine  was  operated 
with  turbine  inlet  gas  temperatures  of  800  F,  1050  F, 
and  1200  F;  pressure  ratios  of  1  .^  to  1.8;  and  coolant 
ratios  (weight  rate  of  flow  of  cooling  air/weight  rate 
of  ilow  of  turbine  gases)  of  4  to  7  per  cent;  all  experi- 
ments were  conducted  at  a  constant  rotor  speed  of 
16,000  rpm.  The  correlation  of  the  heat  transfer  film 
coefficients  tor  the  hot  gas  side  of  the  rotor  previously 
developed  at  the  Gas  Turt)ine  Laboratory,  Purdue 
University,  from  experiments  with  lower  turbine  inlet 
temperatures  was  verified  with  the  data  obtained  at 
the  higher  turbine  inlet  gas  temperatures  by  employing 
a  thermal  analyzer  based  on  the  analogy  between  the 
flow  of  heat  and  of  electricity . 


Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
THE  SYNTHESIS  OF  RESIN  INTERMEDIATES  BY 
REACTIONS  WITH  ETHYLENE  OXIDE,  by  Peter  L. 
Nichols,  Jr.  ,  John  D.   Ingham  and  others.   Rept.  on 
Contract  DA  04-495-ORD-18.    16  Sep  54,  49p.  38  refs. 
Repc  no.  20-84. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  856 

The  chemistry  of  the  c^)enings  of  the  ethylene  oxide  ring 
has  been  studied  from  the  viewpoint  of  developing  syn- 
thetic methods  for  the  preparation  of  new  and  useful 
propellant  materials  and  their  intermediates.  Experi- 
mental conditions  were  chosen  such  that  the  ring  open- 
ings proceeded  by  the  familiar  bimolecular  nucleophilic 
substitution  reaction.    Acid-catalyzed  and  uncatalyzed 
additions  were  studied  in  both  aqueous  and  nonaqueous 
media. 


Plasma  Propulsion  Lab. ,  Republic  Aviation  Corp. 

Farmingdale,  N.  Y. 
SOME  ENGINEERING  ASPECTS  OF  THE  MAGNETO- 
HYDRODYNAMIC  PINCH  PROCESS  FOR  SPACE 
PROPULSIC*!,  by  Irving  Granet  and  William  J,  Guman. 
Repc  on  Contract  AF  ^638)552.  Nov  59,  44p. 


16  refs.  PPL  Rept.  no.   120;  AFOSR-TN-60-86. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  841 

This  paper  is  divided  into  three  sections:  (1)  A  de- 
scription of  several  analytical  models  currently  in  use 
to  describe  the  pinch  process,  the  af>proximations 
contained  in  each,  and  their  limitations.  (2)  Based  imon 
conclusions  drawn  from  Section  I,  the  "snow  plow"  (4) 
method  was  selected  for  a  systematic  analysis  of  a 
prc^ulsion  system  with  various  combinations  of  the  in- 
put parameters.    (3)  Conclusions  based  upon  the  ana- 
lytical, computational  and  experimental  work  are 
given  and  some  comparison  is  made  with  work  re- 
poned  in  the  current  technical  literature. 


Rocketdyne,  Canoga  Park,  Calif. 
ACCELERATOR  DESIGN  TECHNIQUES  FOR  ION 
THRUST  DEVICES,  by  S.  L.  Eilenberg.    Rept.  on 
Contract  AF  49(638)344.    12  Feb  59,  45p.  7  refs. 
R-1430;  AFOSR  TN-59-194. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  139  229 

This  report  summarizes  many  of  the  problems 
associated  with  the  icMi  accelerating  section  of  the  ion 
thrust  device.    Several  methods  for  designing  an  ion 
accelerator  are  discussed  and  a  specific  design  cal- 
culation is  performed.    A  generalized  description  of  a 
variety  of  ion  accelerator  geometries  is  presented. 


Manufacturing  Equipment  and  Processes 


Aeon  Labs. ,  Egham,  Surrey  (Gt.  Brit.) 
A  STUDY  OF  METAL  CUTTING  BY  THE  EXAMI- 
NATION IN  THE  ELECTRON  MICROSCOPE  OF 
SECTIONS  CUT  WITH  A  DIAMOND  KNIFE,  by 
R.   Phillips.    Annual  technical  rept.  (Final)  for 
1  Dec  58-30  Nov  59  on  Contract  DA  91-591-EUC-989. 
30  Nov  59,  43p.   5  refs.    AD- 231  399. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  952 

A  transmission  electron  optical  study  of  thin  sections 
of  cubic  metals  showed  that  the  cutting  process  pro- 
duced (1)  broad  bands  of  variable  width  in  the  direc- 
tion of  cutting  (knife  marks),  (2)  folds  normal  to  the 
direction  of  cutting,  and  (3)  a  structure  consisting 
basically  of  parallel  lines  of  the  order  of  500  A  spac- 
ing approximately  normal  to  the  direction  of  cutting. 


Aeroprojects ,  Inc.,  West  Chester,  Pa. 
FUNDAMENTALS  OF  ULTRASONIC  WELDING. 
PHASE  I,  by  J.  Byron  Jones,  Nicholas  Maropis  and 
others.  Final  rept,  for  1  Dec  57-1  Dec  58  on  Contract 
NOas  58-108-c.  May  59,  109p.  18  refs.  Research 
rept.  no.  59-105. 
Order  from  OTS  $2.50  PB  161  677 

The  investigations  are  oriented  to  the  development  of 
a  phenomenologlcal  theory  of  ultrasonic  or  vibratory 
welding  that  vrill  account  for  the  observed  effects . 
This  Phase  I  of  an  extended  research  program  is  con- 
cerned with  the  development  of  techniques  to  permit 
quantitative  investigation  of  the  internal  cyclic 
stresses,  transient  temperatures,  and  net  energy  as- 
sociated with  the  generation  of  such  metallurgical 
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bonds .  Preliminary  information  on  the  energy  re- 
quired to  generate  ultrasonic  welds  in  several  ma- 
terials was  obtained  with  a  view  to  predicting  ultra- 
sonic weldability  in  terms  of  the  more  familiar  ma- 
terial properties .  (Author) 


Air  Materiel  Command,   Wright- Patters  on  AFB, 

Ohio. 
PRYM  PROCESS  OF  FABRICATING  SEAMLESS 
HOLLOW   BLADES  FOR  GAS  TURBINES,  by 
R.   Af.  Biddle.    5  Nov  53,  declassified  [4  Sep  48].    36p. 
F-TR-2146-ND;  ATI-23  288. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  146  164 

A  detailed  description  of  the  process,  material,  and 
equipmert  used  in  the  fabrication  jf  hollow  turbine 
blades  from  sheet  stock  is  given.   The  blade  de- 
scribed was  used  in  the  Jumo  004  turbojet  engine  and 
consists  of  a  rhomboid -shaped  base.    The  material 
from  which  the  blades  were  made  is  a  nickel- 
chromium  composition  soft-annealed  steel  with  some 
manganese,  titanium,   silicon  with  traces  of  sulphur 
and  lead,  with  a  strength  of  from  43  to  50  T/in.  2 
Blades  are  brazed  to  the  wheel  disk  with  a  newly- 
developed  silver  brazing  agent  at  an  oven  temperature 
of  from  1150*^  to  IIKPC   A  listing  cf  tools,  gages, 
and  fixtures  required  for  the  production  of  200  blades 
per  hour  is  given.    The  description  of  the  operations 
performed  by  each  piece  of  equipment  is  also 
included. 


Cincinnati  Milling  Machine  Co. ,  Ohio. 
HIGH  TEMPERATURE  MACHINING  METHODS 
PHASE  I.   EVALUATION  OF  ELEVATED  TEM- 
PERATURE MACHINING  METHODS,  by  William 
Pentland,   Clarence  L.   Mehl  and  Jens  L.   Wennberg. 
Rept.  no.   1,  5  Sep  59-5  Feb  60,  on  Contract 
AF  33(600)40066.    [1960]  187p.   52  refs. 
Order  from  OTS  $3.  00  PB  161  680 

A  history  of  hot  machining  is  presented  and  the  re- 
sults of  an  industry  survey  indicate  the  problem  areas 
in  cuning  high  strength  materials  for  which  elevated 
temperature  techniques  should  be  developed.    Orthog- 
onal cutting  and  tool -life  turning  tests,  face  milling 
and  drilling  tests  were  carried  out  on  four  represent- 
ative aircraft  materials,  heat  treated  to  the  350-600 
BHN  hardness  range  and  the  results  of  these  are 
analyzed.    The  materials  used  were  AISI  4340, 
Thermold  J,   17-4  MO  and  17-7  PH.    A  discussion  of 
the  potential  of  various  heating  methods  is  made  and 
descriptions  are  included  of  practical  evaluations 
using  flame,  furnace,  induction,  and  radio- frequency 
resistance  heating  techniques.    Studies  erf  heat  distri- 
bution and  flow  within  workpieces  are  described  and 
hazards  of  the  process  evaluated. 


Defense  Metals  Information  Center,  Battelle  Mem- 
orial Inst. ,  Columbus,  Ohio. 

BIBLIOGRAPHY  ON  EXPLOSIVE  METAL  WORKING, 

by  C.  T.  Olofson  and  F.  W.  Boulger.  7  Apr  60,   18p, 

210  refs.  DMIC  memo.  51. 

Order  from  OTS  |0.  50  PB  161  201 

A  considerable  amount  erf  effort  has  been  and  is  being 
devoted  to  investigating  the  advantages  and  limitations 


of  using  explosive  energy  in  metal-working  operationa. 
This  bibliography  was  prepared  in  response  to  re- 
quests by  groups  considering  experimental  programs 
in  this  field. 
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Driver,  Wilbur  B. ,  Co. ,  Newark,  N.  J. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  NON- 
NICKEL  BEARING  ALLOY  BRAID  WIRE,  by 
William  L.  Stryker.    Final  rept,  for  23  Aug  57- 
5  Sep  58  on  Contract  DA  36-039-sc-72780.    [1958] 
16p;  AD  212  204. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  703 

Experimental  forming  of  braid  wire  for  cable  from 
a  nickel-free  austenitic  stainless  steel  containing 
15.  85%  manganese,   14. 02%  chromium,  0. 12% 
carbon,  and  0. 15%  nitrogen. 


General  Electric  Ca  .  Utica,  N.  Y. 
AUTOMATIC  COMPONENT  ASSEMBLY  SYSTEM, 
by  William  R.  Seigle.    Final    rept.  cm  Contract  DA 
36-039- sc-70255.  [1959]  130p.  AD-216  617. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  145  725 

The  automatic  component  assembly  system  (ACAS) 
demonstrated  a  way  to  use  an  incremental  dimension- 
ing system  in  electronic  assembly  hardware.    The 
problem  of  programmed  automation  is  no  longer 
whether  progranuned  electronic  control  is  a  valid 
concept,  but  whether  to  use  tape  or  card  programming. 
The  principle  of  batch -sequential  assembly  operation 
introduced  by  the  ACAS  appears  to  be  a  major  advance 
in  production  technology;  it  offers  maximum  machine 
utilization  for  either  in-line  or  unitized  machine 
systems.    The  actual  implementation  of  a  hardware 
program  denrtonstrated  the  necessity  for  having  in- 
cremental dimensioning  standards  on  components  as 
well  as  on  the  base,  printed  wiring  or  otherwise,  tqpon 
which  the  components  are  to  be  mounted.    A  distinct 
advantage  of  mechaijzed  assembly  methods  is  the 
accurate  and  reliable  electromechanical  control  of 
process  parameters  which  is  superior  to  manual 
control.    The  mechanized  soldering  technique  em- 
ployed by  ACAS  shows  the  quality  and  efficiency  im- 
provements made  possible  by  mechanization.  The 
appendixes  contain  a  programming  manual  and  the 
ACAS  equipment  design  parameters. 


Lockheed  Aircraft  Corp.  [Burbank,  Calif.  ] 
HIGH  ENERGY  RATE  METAL  FORMING,  by 
A.  F.  Watts  and  Glen  N.  Rardin.  Interim  technical 
rept.  no.  8,  for  1  Jan-31  Mar  60,  on  Contract 
AF  33(600)35543.   [i960]  Up.   LR   14408. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  776 

Tests  were  conducted  previously  on  a  two  feet  diam- 
eter water  tank  to  establish  procedures  and  materials 
most  suitable  for  reducing  the  stresses  in  the  walls  of 
a  tank  during  an  explosive  forming  cycle.    On  the  basis 
of  these  tests  a  full  scale  tank  was  designed  and  con- 
structed.   One  feature  of  this  tank  is  that  the  tank  walls 
are  not  mechanically  connected  to  the  base.    An  aera- 
tor was  included  in  the  design  based  \xpcxi  tests  con- 
ducted previously. 
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North  American  Aviation,   Inc.  ,  Downey,  Calif. 
PROPERTIES  OF  RESISTANCE  $POTWELD  24S-T3 
AND  758- T6  ALUMINUM  ALLOV  SHEET  AND  17- 
7PH  STAINLESS  STEEL  SHEET  AT  DEPRESSED 
AND  ELEVATED  TEMPERATURES,  by 
E.   J.   Pelochino  and  J.   R.  Bellah.   Rept.  on  Contract 
W33-038-ac- 14191.    1  Feb  54.   143p.   Rept,   no. 
AL-1840;  AD-29  182. 
Order  from  LC  mi$7.  20.  ph$22.  |0  PB  146  559 

Design  properties  and  test  results  at  room,  elevated 
and  depressed  temperatures  of  resistance  spotwelded 
joints  are  presented.  The  major  portion  of  the  pro- 
gram was  devoted  to  testing  clad  24S-T3  and  75S-T6 
aluminum  alloy  sheet  and  17-7PH  stainless  steel  in 
rwo  conditions,  THD  (hardened  and  aged)  and  SA 
(stretched  and  aged).  Bare  24S-T3,  75S-T6  and  clad 
61S-T6  aluminum  alloy  sheet  wa$  also  tested.    The 
results  include  spotweld  shear,  tensile,  and  combined 
shear  and  tensile  strengths  for  various  temperatures, 
exposure  times  and  sheet  thicknesses. 
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Stanford  Research  Inst.  ,   MenloPark,  Calif. 
FEASIBILITY  STUDY  OF  PLASMA  WELDING  OF 
REFRACTORY  METALS    Progress  rept.   no.   2,    1  Sep- 
l  Nov  59,  on  Contract  NOas-59-6234C.    [1959]  2p. 
SRI  Project  SU-2927.  I 

Order  from  LC  mi$l.  80,  ph$l.  8^  PB  145  814 

This  study  is  concerned  with  the  adaptation  of  the 
plasma  jet  to  the  welding  of  refractory  metals  such  as 
Ta,  Mo,   Ti,  Zr,  and  W.    In  ordejr  to  adapt  the  plasma 
jet  to  welding,   it  is  necessary  to  produce  a  jet  of 


small  diameter  and  to  reduce  the 
velocity  in  the  jet. 


effects  of  high  gas 


Transport,  Traction  and  Hoist  Facilities 


Army  Transportation  Research  land  Engineering 

Command,   Fort  Eustis,   Va.       i 
TUG  HAWSER  PULL  STUDY,  b>^  Charles  D.   Roach. 
Sep  59,   18p.    1  ref.    Research  Technical  memo. 
RTM  30;  AD-230  923.  I 

Order  from  LC  mi$2.  40,   ph$3.  3(1  PB  145  701 

The  calculations  contained  in  thisj  memorandum  are 
designed  to  give  a  reasonably  acdurate  estimate  of 
the  towrope  pull  of  a  normal  single- screw  tug  at  any 
speed  within  the  usual  towing  spe^  range. 


Computer  Lab.  .  Ordnance  Tanl^- Automotive 

Command,  Center  Line,  Mich.  | 
DIGITAL  COMPUTER  PROGRAM  FOR   ACCELERA- 
TION PERFORMANCE.  TRACKBD  VEHICLES,   by 
Robert  Arno.   Rept.  on  Contract  t)A  20-089- ORD- 39246. 
25  ;an  60,  46p.   Rept.   no.   RR-8. 
Order  from  LC  nuJ3.  30.  ph$7.  80  PB  146  761 

A  general  computer  program  wad  written  for  the  Elec- 
trodata  204  "Datatron"  Digital  Computer  to  calculate 
acceleration  performance  and  related  characteristics  of 
tracked  vehicles.    Vehicle  performance  is  determined 
at  prescribed  time  intervals  durihg  acceleration  from 
standstill  to  maximum  velocity.    Qther  additional  data 


supplied  by  this  program  are  vehicle  speed,  distance 
traveled,  time  of  travel,  sprocket  torque,  tractive 
effort,  rolling  resistance,  drawbar  pull,  and  accelera- 
tion. (Author) 


Computer  Lab.  ,  Ordnance  Tank- Automotive 

Command,  Center  Line,  Mich. 
DIGITAL  COMPUTER  PROGRAM  FOR   WHEELED 
VEHICLE  MOBILITY  CCMPUTATICW.  by  Alexander 
Edwards.   Rept.  on  Contract  DA  20- 089- ORD- 39246. 
Jan  60.  78p.   Rept.  no.   RR-7. 
Order  from  LC  miK  50.  ph$12.  30  PB  146  760 

A  general  computer  program  was  written  for  the  Elec- 
trodata  204  Digital  Computer  to  permit  rapid  solution 
of  wheeled  vehicle  mobility  performance.    Curves  of 
sinkage  and  drawbar  pull  versus  mud  and  snow  soil 
consistencies  were  plotted  of  various  sized  tires  for 
preliminary  design  guidance.  (Author) 


MATERIALS 


Bureau  of  Yards  and  Docks,  Washington,  D.  C 
PRESERVATION,  PACKAGING,   AND  ?ACKWG  OF 
"C"  COGNIZANCE  MATERIEL.    Rev.  29  July  57, 
73p.    Technical  pub.  NAVDOCKS  TP-PW-14; 
BUDOCKSINST  4030.  IB. 
Order  from  OTS  $2. 00  PB  161  539 

This  publication  presents  detailed  instructions  per- 
taining to  the  cleaning,  preservation,   packaging, 
marking,  depreservation,  and  exercising  of  "C" 
Cognizance  Materiel  for  (a)  dead  storage  and  (b)  live 
storage.    The  processes  specified  herein  are  intended 
to  render  a  functional  service  rather  than  to  improve 
the  appearance  of  materiel,  and  shall  be  so  used. 


Inland  Testing  Labs.  [Morton  Grove,  111.  ] 
UNIFORM  DUPLICATION  OF  ENVIRONMENTAL 
TEST  RESULTS    PART  I .   INFORMATION  SURVEY, 
by  Paul  Gottfried,  Chester  G.   Balak,  and  John  McGee. 
Rept.  on  Contract  AF  33(616)5413.    Oct  58,  73p. 
16  refs.    WADC  Technical  rept.  58-613,   Pt.   I; 
AD- 205  774. 
Ord^  from  LC  mi$4.  50,  ph$12.  30  PB  146  574 

The  follovdng  is  an  account  of  work  performed  in  the 
first  of  three  phases  on  research  to  amplify  and 
supplement  certain  detail  in  USAF  specifications 
MIL-E-5272  and  MIL-E-4970.    This  phase  consisted 
of  a  literature  survey,   visits  to  industry  and  Govern- 
ment installations,  and  the  development  and  distribu- 
tion of  a  questionnaire.    A  tabulation  of  the  responses 
to  the  questionnaire  is  also  given  and  some  of  the 
recommendations  are  included.   (Author) 


Inland  Testing  Labs.  [Morton  Grove,  111.  ] 
UNIFORM  DUPLICATION  OF  ENVIRONMENTAL 
TEST  RESULTS    PART  II.   SURVEY  ANALYSIS 
by  Paul  Gottfried,  Chester  G.   PDlak,  and  John  McGee. 
Rept.  on  Contract  AF  33(616)5413.    Nov  58,   52p. 
WADC  Technical  rept.  58-613,   Pt.   11; 
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AD- 205  775. 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  573 

The  report  contained  herein  is  an  analysis  and  evalua- 
tion of  the  information  obtained  during  the  research 
and  investigation  conducted  in  Part  I  of  this  program. 
The  factual  or  statistical  presentation  of  this  informa- 
tion was  included  in  the  Part  I  Technical  Report.    This 
report  will  be  concerned  only  with  the  information 
which  applies  directly  to  nonrepeatability  or  nonuni- 
formity  of  the  environmental  tests,   specifically  the 
tests  at  humidity,  high  temperature,   low  temperature, 
temperature  Shock,  and  sand  and  dust  as  specified  in 
specifications  MIL-E-5272  and  MIL-E-4970.    The 
analysis  includes  recommendations  designed  to  clarify 
each  cf  the  sijecified  test  procedures  and  to  improve 
the  repeatability  of  the  tests  in  such  a  manner  that  the 
test  may  be  duplicated  in  diverse  testing  installations. 
Appendix  I  o€  this  report  contains  the  recommended 
revisions  for  specification  MIL-E-5272  employing  the 
results  d  the  literature  analysis.    Apipendix  II  of  this 
report  contains  a  recommended  detail  equipment 
specification  to  be  used  in  conjunction  with  revised 
specification  MIL-E-5272.    The  purpose  of  the  detail 
specification  is  to  establish  a  comparative  test  pro- 
gram which  will  evaluate  the  effectiveness  of  the 
proposed  specification  revisions  and  recommenda- 
tions.   (Author)  (See  also  PB  146  574) 


Materials  Lab. ,  Wright  Air  Development  [Div  ] 

Wright- Patterson  AFB,   Ohio. 
CONFERENCE  ON  HIGH  TEMPERATURE  POLYMER 
AND  FLUID  SYNTHESIS,    HELD  IN  DAYTON,    OHIO 
23-24  OCTOBER  1957.  by  Calvin  U.  Schmid.    Rept.  on 
Rubber,  Plastic,  and  Composite  Materials.    Jan  58 
221p.   18  refs.    WADC  Technical  r-pt.   57-657- 
AD- 142  285. 
Order  from  OTS  $3.  50  Pfi  161  663 

Contents: 

Materials  bottleneck 

Principles  of  inorganic  polymei-ization 

Riosphinoborine  polymers 

Chelate  polymers  -  poly  (bis-p-diketones) 

Coordination  jwlymers 

WADC  internal  polymer  research  program 

Siannosiloxane  polymers 

High  temperature  polymers 

Studies  of  heteroaiomic  fluorine  compounds 

Fluoroalkyl  silicone  polymers 

Polymerization  by  heterogeneous  catalysis 

Fluorinated  polyesters  and  fxjiyamides 

Improved  silicone  resins 

Maleimide  heat  resistant  resins 

WADC  internal  fluid  synthesis  program 

ARYL  silanes 

Synthesis  of  polyxylylyldimethylsilane  and  poly- 

xylylyldimethylsiloxane 
High- temperature  base  stock  fluids 
Synthesis  and  evaluation  of  thermally  stable  fluids 

based  on  ferrocene 
Chain  type  polyphenyls 
Liquid  ureas 
High  temperature  stable  semi-organic  fluids 


Ceramics  and  Refractories 


American  Electro  Metal  Div. ,   Firth  Sterling,   Inc. , 

Yonkers,   N.  Y. 
AN  INVESTIGATION  OF  THE  MECHANICAL  PROP- 
ERTIES OF  CERMETS  AS  RELATED  TO  THE 
MICROSTRUCTURE.  by  Ira  Binder.    Rept.  for 
15  May  58-1  June  59  on  Ceramic  and  Cermet  Mate- 
rials,  Contract  AF  33(616)5084.    Jan  60,   102p.  7  refs. 
WADC  Technical  rept.   58-432,   Pt.  2. 
Order  from  OTS  $2.  50  PB  161  656 

TiC/Ni  compositions  with  10,  20,  and  40  percent 
nickel  were  tested  for  transverse  rupture  strengths 
up  to  1600OC.    Transverse  bend,  cantilever  beam,  hot 
deformation,  and  hot  extrusion  experiments  were  per- 
formed in  order  to  study  the  onset  of  plastic  deforma- 
tion.   These  materials  were  plastically  deformed,  and 
their  microstructures  were  studied  to  learn  about  the 
mode  of  deformation.    Plastic  flow  of  the  nickel  binder 
and  alignment  of  the  carbide  grains  were  discovered. 
Other  refractory  hardmetal  compositions,  both  single- 
phase  and  cemented,   were  tested  in  transverse  rup- 
ture up  to  1600^0  and  were  aibo  subjected  to  various 
forms  oi  hot  deformation.    Transverse  strength  peaks, 
versus  temperature,   were  found  for  each  material  in 
the  range  800  -  1300OC.    Reasons  for  this  behavior 
are  developed.    Microstructures  of  these  materials 
were  examined  in  connection  with  the  strength  tests 
and  deformation  studies.    (Author)  (See  also 
PB  151  722) 


Armour  Research  Foundation,  Chicago,   111. 
THE  MECHANICAL  PROTECTION  OF  THE  W/Ir 
THERMOCOUPLE,  by  Gary  Steven  and  Walter  C. 
Troy.    Rept.  no.   18.   16  June  49.  6p.    NEPA  1059- 
ARM-18;  AD- 204  056. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  320 

The  W/Ir  thermocouple  was  subjected  to  a  series  erf 
tests  designed  to  determine  its  behavior  under  dif- 
ferent atmospheric  conditions.    An  order  was  placed 
for  zirconia  bricks  and  tubes  to  be  used  as  compo- 
nents in  a  gas  fired  high  temperature  furnace.    The 
construction  erf  the  molybdenum  wound  high  tempera- 
ture furnace  for  the  NEPA  division  was  temporarily 
set  aside  pending  a  decision  as  to  the  heating  space 
requirements.    (See  also  PB  137  033) 


Clevite  Research  Center,  Cleveland,  Ohio. 
STUDY  OF  AGING  OF  HIGH  PIEZOELECTRIC 
COUPLING  CERAMICS,  by  F.   Kulcsar  and 
R.  Gerson.    Final  rept.   for  15  Aug  56-15  Aug  57  on 
Contract  DA  36-039-sc-72832.    27  Aug  57.  64p.  6  ref 
6  ref.s.    AD- 158  008„ 
Order  from  LC  mi$3.  90.  ph$10.  80         PB  146  530 

A  systematic  study  of  aging  in  electromechanical 
parameters  of  poled  ferroelectric  ceramics  was 
undertaken.    The  modified  lead  titanate  zirconate 
composition  showed  an  aging  rate  of  0.  13%  decade  i^ 
to  200  days  after  poling.    Ihe  stability  of  the  material 
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with  respect  to  thermal  variatlcti  needs  to  be  im- 
proved.   The  samples  treated  by  y- irradiation  showed 
exceptional  stability  during  room  temperature  storage 
(10  to  200  days  after  irradiation).    The  average  change 
in  resonant  freqtjency  (4  samples)  was  well  under 
0.  5%.    The  heat  treatment  yields  a  small  but  signifi- 
cant improvement  in  aging  char$cterlstics.    A  poling 
temperature  close  to  30°  to  70°C  resulted  in  an 
earlier  flattening  of  the  aging  carve.    Several  lead 
titanate  zirconate  ceramics  with  additions  of  3-  and 
5-valent  element  oxides  all  had  low  mechanical  Q 
values.    Similar  compositions  wjth  all  of  the  ZrOo 
replaced  by  HfOj  showed  poor  shelf  aging  with  respect 
to  resonant  frequency.    Additions  of  Cr203  or  V30g 
to  lead  titinate  zirconate  compotitions  produced  stable 
ceramics  with  mechanical  Q's  from  300  to  400  and 
good  resonant  frequency  stabilities  in  the  case  of 
^^2^-    ^^^  results  were  obtained  with  a  0.  70-  to 
0.  75- wt  %  addition.    A  prelimin4ry  prestabilizing 
treatment  (10  successive  quenchtings  from  oil  at  250°C 
into  oil  at  250Q  is  desirable  after  poling  in  order  to 
minimize  temperature  hysteresis  effects.    The  source 
of  the  Zr02  ^>peared  to  be  an  irijportant  performance 
factor. 


Defense  Metals  Information  Cejiter,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
THE  DETERMINATION  OF  OXYGEN,    NITROGEN, 
HYDROGEN,    AND  CARBON  IN  MOLYBDENUM, 
TUNGSTEN,    COLUMBIUM,    AND  TANTALUM,   by 
Manley  W.  Mallett.    31  Mar  60,  21p.  34  refs.    DMIC 
memo.   49. 
Order  from  OTS  $0.  50  PB  161  199 

Oxygen:  neutron  activation,  fluorination,  other  halo- 
genation,  fractography,   mass  spectrometry,   solid 
mass  spectrometry,  isotopic  dilution,  emission 
spectrometry,  vacuum  fusion,  irtert-gas  fusion, 
molybdenum,  tungsten,   columbium  (niobium),  tanta- 
lum; Hydrogen;  Nitrogen:  solution-distillation  method, 
alkali  fusion  method,  other  methods;  Carbon:  gravi- 
metric procedure,  gasometric  procedure,  conduao- 
metric  procedure. 


Defense  Metals  Information  Center,  Banelle 

Memorial  Inst. ,  Columbus,  Ohi0, 
DIFFUSION  RATES  AND  SOLUBILITIES  OF  INTER 
SUTIALS  IN  REFRACTORY  METTALS,  by  W.  D. 
Klopp  and  Vincent  D.  Barth.    4  Arir  60,   13p.    45  refs. 
DMIC  memo.  50. 
Order  from  OTS  $0.  50  PB  161  200 


Defense  Metals  Information  Cen  er,  Battelle 

Memorial  Inst, ,  Columbus,  Ohio. 
PHYSICAL  AND  MECHANICAL  PROPERTIES  OF 
COLUMBIUM  AND  COLUMBIUM-BASE  ALLOYS,  by 
E.  S.  Bartlett  and  J.  A.  Houck.    RepL  on  Contract 
AF  18(600)1375.  22  Feb  60.  66p.    69  refs. 
DMIC  rept.   125. 
Order  from  OTS  $1.  75  PB  151  082 

The  current  state  of  knowledge  of  the  physical  and 
mechanical  properties  of  columbium  and  its  alloy  is 
reviewed.    Columbium  has  good  potential  as  an  alloy- 
ing base  because  of  its  low  neutroh- capture  cross 


section  (reactor  applications)  and  high  melting  point, 
and  related  potential  high- temperature  strength  (air- 
and  space- vehicles  structural  aj^lications).    Pure 
columbium  is  soft  and  ductile  and  does  not  possess 
good  strength  at  temperatures  above  1600  F.    Eleva- 
ted-tenperature  strengthening  is  accomplished  by 
solid- solution- strengthening  (with  tungsten  or 
molybdenum)  and  disjjersion-hardening  (zirconium 
plus  carbon)  mechanisms.    The  effects  of  singular 
and  combined  alloying  additions  on  fabricability  and 
low-  and  high- temperature  strength  are  discussed. 
The  properties  of  current  commercial  and  advanced 
laboratory  alloys  are  correlated  with  strengthening 
mechanisms.    A  Cb-  15W-5Mo-  lZr-0.  05C-0.  05  O 
alloy,  with  100  hour,  2200  F  rupture  stress  of  17, 000 
psi,  is  the  most  promising  alloy  to  be  developed  to 
date.  (Author) 


Emhart  Mfg.  Ca  .  Hartford.  Conn. 
INVESTIGATION  OF  FLAKE  LAMINATE,  by 
E.   K.  Lane,  Jr.   Final  rept.   for  23  Aug  54-30  Jan  58 
on  Contracts  DAI-28-017-501-ORD(l^-1490  and  DAI- 
19-059-501-ORD(P)-2302.  [1958]  65p.  AD- 202  831. 
Order  from  OTS  Jl.  75  PB  161  679 

Development  of  a  method  of  producing  a  glass  flake 
laminate.    Methods  investigated  included  trying  to 
make  glass  flake  by:  Rolling  Glass  Beads,  Rolling 
Glass  T^)e.  BlCT¥ing  Extruded  Ribbon.  Drawing  Tape 
from  a  Lip,  Drawing  Tape  from  a  Slot,  Stretching 
Film  by  Diverging  Wires,  Stretching  Glass  Film  by 
Rims  Having  Parallel  Axes,   and  Stretching  Glass  Film 
by  Rims  Having  Inclined  Axes.    Of  all  these  methods, 
the  apparatus  which  stretched  glass  film  on  rims  hav- 
ing inclined  axes  proved  to  the  most  successfuL  Ex- 
perimental work  points  to  production  of  a  continuous 
ribbon  of  glass  film  as  a  possibility. 


National  Bureau  of  Standards,  Washington,  D    C 
BASIC  STUDY  OF  PARTICLE -IMPACT  PROCESSES 
FOR  APPLYING  CERAMIC  AND  CERMET  COATINGS. 
PHASE  1 .   VELOQTY  MEASUREMENTS  OF  FLAME- 
SPRAYED  ALUMINUM  OXIDE  PARTICLES,  by 
Dwight  G.  Moore,  Warren  D.  Hayes.  Jr.  and  Alfred 
W.  Crigler.  Rept.  on  Surface  and  Interface  Phenomena 
of  Matter.  Contract  AF  33(616)58-19.  Oct  59.  22p. 
8  refs.  WADC  Technical  rept.  59-658,  Pt.  1. 
Order  from  OTS  $0.75  PB  161  685 

The  velocities  of  flame-sprayed  particles  of  alumi- 
num oxide  from  both  a  rod-type  and  powder-type  oxy- 
acetylene  gun  were  determined  with  (1)  a  high-speed 
cinecamera,  (2)  a  streak  camera,  and  (3)  a  rotating 
disc  velocimeter.  An  analysis  of  the  measurements 
indicated  that  each  of  the  three  methods  had  potential 
weaknesses.  In  the  two  photographic  methods,  the 
film  was  exposed  by  the  radiant  energy  emitted  by  the 
particles  themselves;  the  results  of  these  measure- 
ments were  such  as  to  suggest  that  the  smaller  (and 
presumably  faster)  particles  were  not  being  recorded 
on  the  film.  The  rotating-disc  velocimeter  method 
was  based  cm  measuring  the  displacement  of  the  pat- 
tern of  sprayed  particles  on  a  rotating  disc  caused  by 
a  "shadow  bar"  attached  to  the  disc  at  a  fixed  distance 
toward  the  spray  gun.  This  method  gave  an  average 
velocity  for  only  the  adhering  panicles .  The  average 
velocities  obtained  with  the  rotating-disc  velocimeter 
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varied  with  distance  from  the  gun  nozzle.  The  peak 
velocity  for  the  rod  gun  was  566  ft  ./sec.;  for  the 
powder  gun,  145  ft  ./sec.   (Author) 


Nepa  Div. ,  Falrchild  Engine  and  Airplane  Corp. , 

Oak  Ridge,  Tenn. 
MAGNESIA,  by  M.  A.  Schwartz.   Feb  48,   121p. 
103  refs.    NEPA  463  IHR-E14. 
Order  from  LC  ml$6.  30,  ph$19.  80  PB  146  223 

Magnesia  and  its  compounds  such  as  spinel,  forster- 
ite,  etc.  have  gained  prominence  in  recent  years  as 
important  super -refractory  materials.   The  increased 
number  at  companies  producing  magnesia  has  re- 
sulted in  making  it  more  available  in  greater  purity 
and  at  lower  cost.    An  important  development  in  this 
respect  has  been  its  extraction  from  sea-water.    Im- 
proved methods  of  electric  sintering  and  fusing  erf  the 
material  has  also  assisted  in  producing  an  improved 
product;  and  this  material,  by  itself  and  in  combina- 
tion with  other  materials  will  undoubtedly  crffer  in- 
creasing inducements  for  high  temperature  research. 
In  reporting  on  the  prc^)erty  data  of  magnesia,  con- 
flicting results  are  very  evident,  which  is  due  mainly 
to  the  various  jg-ades  d  magnesia  tested.    Wherever 
possible,  descriptions  d  the  samples  used  in  conduc- 
ting tests  will  be  included. 


Nepa  Div. .   FairchUd  Engine  and  Airplane  Corp 

Oak  Ridge,   Tenn. 
THORIA,  by  M.  A.  Schwanz.    Dec  48,  43p.    30  refs. 
NEPA  875  EMR-42  (Supersedes  sections  on  Thoria  in 
NEPA  309- MR- 14). 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  222 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


Hefco  Labs. .  Inc.  Detroit.  Mich. 
THE  CHEMICAL  STABILIZATION  OF  NITRO- 
METHANE  AND  TETRANITROMETHANE  FOR  USE 
IN  MONOFUEL  COMBINATIONS.  Technical  rept. 
for  Dec  48- May  49  on  Rocket  Fuels,  Contract  N7onr- 
473,  T.  O.   1.  May  49.  declassified  16  Aug  55.  77p. 
5refa  ATI-58097. 
Order  from  LC  mlH  50,  ph$12.  30  PB  146  519 

Progress  made  in  the  investigation  of  the  chemical 
stabUization  of  nitromethane  and  intranitromethane 
for  use  in  monofuel  combinations  is  rq)orted.  Rela- 
tively less  work  has  been  don  eon  new  fuel  than  on  re- 
finements of  the  testing  techniques  and  the  develop- 
ment of  new  testing  methods.    The  techniques  and 
methods  discussed  are  mechanical  and  explosive  im- 
pact testing,  sand  bomb  testing,  thermal  stability 
testing,  and  thermal  testing,    A  new  thermal  testing 
apparatus  has  been  designed  with  which  it  is  hc^)ed 
that  direct  measurements  of  the  temperature  and 
pressure  of  fuels  during  the  course  of  reaction  can  b© 
obtained    The  apparatus  consists  essentially  of  a  test 
cavity  closed  by  a  thin  membrane  and  a  hardened  steel 
cap. 
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Hefco  Labs. ,  Inc. ,  Detroit.  Mich. 
THE  CHEMICAL  STABILIZATION  OF  NITRO 
METHANE  AND  TETRANITROMETHANE  FOR  USE 
IN  MONOFUEL  COMBINATIONS.    Technical  rept.  for 
June  49-Feb  50  on  Rocket  Fuels,  Contract  N7onr- 
473,  T.  O.   1.    [1950]  declassified  16  Aug  55,  70p. 
4  refs.    ATI-77  605. 
Order  from  LC  mlJ3.  90,  ph$10.  80  PB  146  288 

Progress  made  in  the  study  of  the  chemical  stabiliza- 
tion of  nitromethane  and  tetraltromethane  for  use  in 
rocket  propellants  is  reported.    A  large  part  of  the 
time  was  spent  in  an  examination  erf  the  purity  of  the 
two  components  of  the  system,  a  study  of  methods  of 
measuring  and  improving  the  purity,  and  of  the  deter- 
mination of  the  purified  materials.    A  study  was  made 
of  the  phase  diagram  of  the  nitromethane- tetranitro- 
methane  system.    Previous  work  on  the  analysis  of  the 
combusticwi  gases  has  been  re-examined  and  improve- 
ments have  been  made  in  the  analytical  procedure. 
Work  was  also  accomplished  on  inhibitors  for  the 
detonation  of  mixtures  of  nitromethane  and  tetranitro- 
methane  by  explosive  impact  and  on  the  explosive 
Impact  sensitivity  of  mixtures.    Preliminary  tests 
have  been  made  with  the  new  thermal  stability 
apparatus.    (Author) 


Naval  Boiler  and  TXirbine  Lab. ,  Philadelphia    Pa 
EVALUATION  OF  H2O  WASHING  TECHNIQUES  FOR 
NAVY  SPECIAL  FUEL  OILS,  by  H.  M.  Foltes 
Evaluation  rept.  2  Mar  59,   14p.    NBTL  Test  P-336- 
AD-214  345. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  145  823 

Water  washing  of  fuel  oils  reduces  the  sodium  content 
to  a  great  extent  but  has  only  a  small  effect  on  the 
removal  of  organic  vanadium  compounds  present  in 
fuel  oils.    Mono  and  dibasic  ammonium  phosphates, 
employed  as  water  washing  agents,  resulted  in  lower 
ash  contents  than  do  magnesium  or  calcium  salts. 


Naval  Ordnance  Test  Station,  China  Lake    Calif 
OPTIMUM  PROPORTIONING  OF  TWO  PROPEL-  * 
LANTS  TO  OBTAIN  MAXIMUM  BURNT  VELOCITY 
by  R.   H.   Olds.    7  Apr  58.   65p.  5  refs.    NOTS  2002"  ' 
NAVORD  rept.  5873;  AD- 163  092. 
Order  from  LC  ml$3.  90,  ph$10.  80  PB  145  910 

Us;  ig  burnt  velocity  as  a  measure  of  performance. 
It  1  i  shown  that  better  performance  may  be  obtained 
from  combinations  of  two  propellants  than  can  be  ob- 
tained from  either  propellant  alone.    The  improved 
performance  depends  upon  the  relative  densities  of 
the  two  propellants  as  well  as  upon  their  energies. 
Optimum  performance  results  from  a  suitably 
programmed  variation  of  propellant  proportions 
throughout  burning.    The  present  work  confirms  an 
earlier  effort  by  Lorell  and  Hibbs  of  the  Jet  Propul- 
sion Laboratory  and  extends  the  analysis  to  some 
cases  not  previously  considered.    (Author) 


Phillips  Pfetroleum  Co. ,  Bartlesville,  Okla 
GAS  TURBINE  AND  JET  ENGINE  FUELS,  by 
George  D.  Kittredge.    Summary  rept.  for  1  July  57- 
30  June  58  on  Contract  NOas-58-310-d.    22  Sep  58 
79p.  10  refs.    Research  Div.  rept.  2182-58R- 


AD- 205  981. 

Order  from  LC  miK  50,  ph$12. 30 
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Completion  d  the  96  week  storage  stability  program 
discussed  in  earlier  contract  reports  has  confirmed 
preliminary  findings  that  no  serious  deterioration  has 
taken  place  with  the  JP-5  specification  test  fuels  during 
this  term  d  ambient  temperature  storage,  in  terms 
d  either  existent  gum  content  or  CFR  Fuel  Coker 
ratings.    Hot  room  storage  at  110  F  (Indicated  to  be 
roughly  four  times  as  severe  as  ambient  storage)  did 
cause  JP-5  fuels  from  West  Coast  and  Gulf  Coast 
sources  to  go  "att  spec"  in  term$  of  gum  content  after 
48  weeks  time.    TWo-inch  combuBtor  testwork  at 
moderate-io-high  pressure  levels  has  established  a 
relationship  between  radiant  heal  flux  across  the 
flame  zone  and  metal  temperatures.    Flame  tube 
metal  bum-cff  rates  also  agreed  reasonably  well  with 
transverse  radiation  intensity  and  flame  tube  tem- 
perature.   Fuel  type  was  shown  to  influence  radiant 
heating  of  the  combustor  liner  in  the  following  order 
d  decreasing  severity  --  aromafics,  naphthenes  and 
paraffins,  followed  by  an  alcohol! 


Rock  Island  Arsenal  Lab.,  111. 
INVESTIGATION  OF  RESIN  SYSfrEMS  AS  BONDING 
AGENTS  FOR  DRY  LUBRICANTS,  by  F.  S.  Meade 
and  G.  P.  Murphy.  4  June  59,  32J).  8  ref s .  Rept.  no. 
59-1515;  AD-217  315. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  485 

Eighteen  resin  systems  were  pigmented  with  micro- 
size  molybdenum  disuified  in  four  pigment-to- resin 
ratios:  0:1,   1:1,  3:1,  and  9:1,  to  obtain  dry  lubricant 
formulations  .  TTie  lubricating  properties  of  the  cured 
dry  lubricant  formulations  were  evaluated  by  means 
of  a  Shell  Four-Ball  Wear  Tester,  Shell  Four-Ball 
Extreme  Pressure  Tester,  Falex  Lubricant  Test,  and 
Cincinnati  Stick-Slip  Tester.  Th^  dry  lubricant  for- 
mulations were  also  examined  lot  storage  stability 
after  at  least  12  months  storage  at  room  temperature. 
The  nwlybdenum  disulfide  resin  bonded  dry  lubricants 
were  statistically  ranked  as  to  their  over-all  lubri- 
cating effectiveness.  Dry  lubricant  formulations  in- 
corporating the  same  type  of  resins  supplied  by  dif- 
ferent sources  were  not  necessarily  ranked  the  same. 
The  most  effective  pigment-to- res  in  ration  was  9:1 
and  the  most  effective  resin  systems  at  this  pigment- 
to- resin  ratio,  taking  into  ccwisldt ration  both  lubri- 
cative  properties  and  storage  stability,  were  epoxy- 
phenolic  and  epoxy-polyamlde  res^in  systems. 
(Author) 


Leather  and  Textiles 


Fabric  Research  Labs. ,  Inc.,  Oedham,  Mass. 
SOME  ASPECTS  OF  BENDING  RIGIDITY  OF 
SINGLES  YARNS,  by  Milton  M.  Hatt,  William  G. 
Klein,  and  Waller  J.  Hamburger.   Technical  rept. 
no.  7  on  Contract  Nonr- 1422(00).  j  15  Mar  59,   59p. 
11  refs. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  145  927 

Theoretical  analyses  are  given  of  the  effects  of  fiber 
properties  and  yam  structure  on  $ingles  yam  bending 
rigidity.   The  two'extreme  cases  of  (a)  complete 


freedom  and  (b)  no  freedom  of  relative  fiber  motion 
are  analyzed.    The  effects  on  yam  rigidity  of  fiber 
dimensions,  fiber  stiffness,  torsional  to  bending 
rigidity  ratio,  yam  density,   size,  and  twist,  fiber 
clustering,  and  prior  relaxation  treatments  are 
analytically  Investigated.    (See  also  PB  143  610) 


Materials  Lab. ,  Wright  Air  Development  fDlv.  ] 

Wright- Patterson  AFB,  Ohio. 
EVALUATION  OF  NYLON  "6"  CORDS,    RIBBON  AND 
TAPES,  by  a  F.   Holmes,  Jr.    Rept.  for  June  54- 
June  58  on  Air  Force  Textile  Materials,    jian  59,   14p. 
WADC  Technical  note  59-14. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  278 

The  purpose  of  this  evaluation  was  to  determine  if 
materials  made  from  nylon  "6"  are  suitable  substi- 
tutes for  materials  made  from  nylon  "66".    This  was 
accomplished  by  manufacturing  certain  tapes,  ribboni, 
cords  and  threads  in  accordance  with  the  construction 
requirements  of  appropriate  specifications  excepjt  that 
nylon  "6"  was  used  in  the  place  d  nylon  "66".    The 
materials  were  then  tested  to  determine  if  they  met 
the  physical  requirements  of  the  specifications.    It 
was  found  that  some  of  the  materials  did  not  meet 
some  of  the  breaking  strength  and  elongation  require- 
ments of  the  appropriate  specification.    Materials 
made  from  nylon  "6"  can  noc,  therefore,  be  used 
indiscriminately  in  the  place  d  nylon  "66"  materials. 
(Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
DEVELOPMENT  OF  SHADE  STANDARD  AND   TOL- 
ERANCES FOR  USAF  BLUE  85  SERVICE  OVERCOAT 
by  Frank  J.  Rizzo,  Constantlne  J.  Megas,  and  others. 
Rept.  for  23  Sep  53-19  Dec  58  on  Air  Force  Textile 
Materials,  Contract  AF  33(616)53-221.   Jan  60,  67p. 
11  refs.  WADC  Technical  rept.  59-397. 
Order  from  OTS  %\.  75  PB  161  684 

The  work  involved  development  of  a  formulation  of  high 
order  colorfastness  properties,  for  Air  Force  Servk:e 
Overcoat,  practical  for  the  Industry  to  supply  routinely, 
and  application  of  such  formulation  to  the  preparation 
of  a  new  shade  standard  and  a  practical  tange  of  color 
tolerances.    The  resultant  studies  here  reported  have 
fulfilled  the  stated  requirements.    The  formulation  is 
colorfast;  the  tolerance  range  is  of  a  degree  of  spacing 
permissible  in  end  use  without  a|;^rent  inconvenience 
to  the  Industry  in  attainment.    Colorfastness  of  the  tol- 
erance range  relative  to  standard  is  such  that  uniform- 
ity in  appearance  throughout  the  useful  life  of  the  gar- 
ment seems  reasonably  assured. 

Plastics 


Army  Prosthetics  Research  Lab. ,  Washington,  D. C. 
DILAMINAR  COSMETIC  GLOVES,  by  Allen  Winer. 
6  Mar  59,  8p.  1  i:;ef.    Technical  rept.  no.  5915; 
AD-212  658. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB   146  214 

A  latex  dipping  method  has  been  developed  to  produce 
abrasion  resistant  cosmetic  gloves  by  using  a  dilami- 
nar  approach.  This  new  method  apparently  eliminates 
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the  serious  problem  of  poor  resistance  to  abrasion  and 
tack  development  which  has  thus  far  retarded  the  use 
of  this  laboratory's  standard  terpolymer  latex  for  cos- 
metic gloves . 


Army  Prosthetics  Research  Lab. ,  Washington,  D.  C. 
REVISED  SUNLAMP  EXPOSURE  TEST  FOR  VINYL 
FILMS,  by  James  T.  HIU.  Sep  58.  6p.  Technical  rept. 
no.  5824;  AD- 203  928. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  146  854 

A  method  used  to  accelerate  the  aging  of  vinyl  miaterials 
consists  of  exix)sing  the  test  specimens  for  3  weeks  to 
a  sunlamp  and  measuring  the  color  changes  that  occur 
in  these  specimens.    In  order  to  duplicate  sunlamp  ex- 
posure tests  it  is  necessary  to  expose  the  samples  to 
the  same  amount  of  radiant  energy.    In  order  to  in- 
crease the  precision  of  dvqjlication  it  is  necessary  to 
continuously  measure  the  energy  from  these  lanqjs  and 
thus  expose  the  san^les  to  equal  amounts  of  radiation. 
For  this  reason  an  investigation  was  conducted  to  de- 
velop a  method  of  measuring  U.  V.  energy. 


Midwest  Research  Inst.,  Kansas  Oty,  Mo 
FABRICATION  AND  DEVELOPMENT  OF  COM- 
POSITE PLASTIC  PLATES    Final  rept. ,  Phase  2, 
16  July  58-14  Apr  59,  on  Contract  NOas  58-563-c. 
6  Jan  60,  45p.    17  refs.    AD- 232  235. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  904 

Transparent  thermosetting  plastics  were  used  in 
making  composite  aircraft  glazing  materials.    These 
plastics  were  cast  in  situ  on  "hot  stretched"  acrylic 
sheet.   It  will  provide  an  insulating  layer  to  protect 
the  acrylic  from  the  high  skin  temperatures  encoun- 
tered on  supersonic  aircraft.    This  program  consists 
of  two  parts.    Riase  I,  completed  in  August,   1958, 
was  the  fabrication  of  a  composite  material  from  hot 
stretched  acrylic  and  an  allyl  resin.    Phase  U  is 
discussed  in  this  report.    The  diglycidyl  ether  d 
bisphenol  A,  an  epoxy  resin,  was  crosslinked  with 
hexahydrophthallc  anhydride  using  benzyltrlmethyl- 
ammonium  chloride  as  a  catalyst  and  triphenyl 
phosphite  as  an  antioxidant.    This  system  was  cast 
onto  a  curved  section  of  hot  stretched  acrylic     The 
resultant  composite  was  nearly  water -white  and  verv 
transparent.    (See  also  re  144  890) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
DIFFERENTIAL  THERMAL  ANALYSIS  OF  POLY- 
MERIC MATERIALS,  by  Hugh  C.  Anderson. 
18  Feb  59,  29p.   11  refs.  NAVORD  rept,  6210; 
AD-218  198. 
Order  from  OTS  $0.  75  pb  161  676 

TTie  assembly  and  operation  of  a  differential  thermal 
analyzer  is  described.    Its  versatility,  order  of  pre- 
cision and  accuracy  is  demonstrated.    The  analyzer  is 
mown  to  be  an  important  tool  in  studying  the  thermal 
processes  which  take  place  when  a  polymeric  material 
ifipyrolyzed,  (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md 

^vi?)!L^™^°  POR  determining'  THE  SEC- 
Ti^^^  .TRANSITION  IN  POLYMERrby 

Order  from  LC  ml|2.  40,  ph$3.  30  PB  145  819 

A  new  method  is  described  for  detennining  the  second 
order  transition  in  polymers.    TTie  mettJul^^ 
Ujwn  an  aiialysls  d  the  temperature  dependence  d 
electrical  resistivity.    When  resistivity  is  plotted  vs 
temperature    a  change  in  slope  occurs  at  the  transl- 
^.^"J^.        ^'"^''  obtained  by  this  method  have  been 
shown  to  agree  closely  with  independent  specific  heat 
determinations  and  with  published  values.    The  nature 
of  the  second  order  transition  in  polymers  is 
discussed.   (Author) 
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Naval  Ordnance  Lab. ,   white  Oak,  Md. 

Sr^vSf^f  l^  "^"^  O^  THERMOSETriNG 
^r^^  \l  f  •  ?[;  ^^^^'^  M.  C.  P^  and 
6^T^1i6'^f  •  '''•    ''^^^'   NAVORD  repc. 
Order  from  LC  mi$2.  70,  phH  80  PB  145  822 

Sr^^^  ^'  *'  ^  i^^^oxx  of  temperature  has  been 
determined  over  the  range  of  30^0  to  160^0  for  a 
numb«^crf  thermosetting  polymers.   TTie  data  were 
obtained  by  means  d  an  adiabatic  calorimeter     to 
agreemat  with  theory,  the  specific  heats  of  the 
polymers  showed  a  progressive  increase  with  in- 
creasmg  temperature.    In  many  cases  large  increases 
in  sp«:ific  heat  have  been  obsived  which  ar^i^^- 
^kXt]  "^^^  ^«"«^lons  Within  the  ^^^ 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
A  STUDY  OF  THE  P(XYMERIZATION  OF  THER- 
MOSETTING POLYMERS  BY  ELECTRICAL  RESIS- 
TIVITy  TECHNIQUES,  by  R.  W.  Warfield  and  M.  C. 
Petree.    5  Aug  59.  22p.  20  refs.    NAVORD  rept.  6702 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  821 

Electrical  volume  resistivity  measurements  made 
isothermally  during  polymerization  have  been  used  to 
study  the  bulk  polymerization  d  epoxide,  polyester 
and  polyurethane  polymers.    Whenever  possible, 
kineUc  parameters  have  been  calculated.    The  exlst- 
enc    d  micelles  in  the  solid  polymer  is  postulated  as 
exp  aining  the  observed  differences  in  the  Ec  values 
for  these  crosslinked  polymers.    The  results  d  this 
study  indicate  that  electrical  resistivity  measure- 
ments are-sensitive  to  the  rate  and  extent  of  poly- 
merization and  appear  to  be  useful  In  studying  Ae 
structure  d  the  solid  polymer. 

Rubber  and  Elastomers 


Institute  d  Rubber  Research,  U.  d  Akron,  Ohio. 
STRESS  RELAXATION  AND  CTRUCTURE  OF  HIOl 
TEMPERATURE  ELASTOMERS,  by  Maurice  Monon. 
V.  R.  Allen,  and  R.  D.  Gates.  Technical  rept.  no. 
4  for  1  Mar-31  May  59  on  Contract  Nonr- 2573(00). 
[1959]  26p.   12  refs.  ' 

Order  from  LC  mi$2.70,  ph$4.80  PB  146  230 


Natural  rubber  vulcanizaces ,  hating  different  types  at 
crosslinks,  have  been  found  to  h»ve  very  similar  sol 
versus  degradation  relations.   Based  on  this  and  other 
factors,  it  is  proposed  that  the  ctegradatl on  reaction 
for  these  vulcanizates  is  primarily  a  random  cluin 
scission  process  .  Also,  in  order  to  explain  the  dif- 
ference between  the  theoretical  relation  and  the  ex- 
perimental results,  it  is  proposed  that  this  scission  of 
chemical  bonds  is  accompanied  Ijy  the  simultaneous 
release  of  chain  entanglements  ^physical"  crosslinks). 
This,  therefore,  results  in  a  concurrent  crosslink 
destruction  and  random  chain  scission. 
(See  also  PB  144  %0) 


Rock  Island  Arsenal  Lab. ,  111. 
HIGH  TEMPERATURE  PROPERTIES  OF  ELASTO- 
MER VULCANIZATES,  by  E.   W.   Bergstrom. 
21  jan  60,  47p.  2  refs.    Technical  rept.  no.  60-188. 
Order  from  OTS  %l.  25  I  PB  161  689 


I 


The  high  temperature  capabilities  and  limitations  erf 
vulcanizates  prepared  from  many  of  the  currently 
available  elastomers  were  determined.    The  physical 
properties  of  vulcanizates  were  measured  both  after 
aging  and  at  various  high  temperatures.    The  vul- 
canizates were  then  rated  as  to  heat  resistance  on 
the  basis  of  retention  of  tensile  strength.    Results  of 
a  great  many  tests  and  formulations  are  presented. 


Rock  Island  Arsenal  Lab. ,  Dl. 
ORGANO  METALLIC  SOAPS  AI0  POLYHYDRIC 
COMPOUNDS  AS  HEAT  STABL8  INHIBITORS  FOR 
SBR  VULCANIZATES,   by  Frank  B.   Testroet. 
29  Dec  59,   17p.   4  refs.    Rept.   no.  59-3249; 
AD- 233  082L. 
Order  from  OTS  $0.  50  PB  161  678 

Organo  metallic  soaps  and  polyhydric  compounds, 
separately  and  in  combination  with  each  other,  were 
evaluated  to  determine  the  capacity  d  these  materials 
for  protecting  SBR  vulcanizates  Urom  the  deleterious 
effect  d  heat  aging.    Although  these  materials  have 
little  value  as  heat  stable  inhibitors  when  used 
separately,  it  appears  that  when, combined,  a 
synergistic  effect  is  obtained  which  leads  to  protec- 
tion at  the  vulcanizates  during  heat  aging. 


MATHEMATICS 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U. ,  Calif. 
ON  THE  ADJOINT  SEMIGROUP  AND  SOME  PROB- 
LEMS IN  THE  THEORY  OF  APPROXIMATION,  by 
Karel  De  Leeuw.    Technical  note  no.  3  on  Contract 
AF  49(638)294.    13  Apr  59.   36p.   |  refs.    AFOSR- 
TN-59-214;  AD-211  776. 
Order  from  LC  mi$3.  00,  ph$6.  3Q  PB  145  742 

Results  of  P.  L.  Butzer  concerning  the  identification 
d  saturation  classes  arising  in  tlie  theory  of  approxi- 
mation are  extended  to  non-refle;|ive  Banach  spaces 
by  the  consideration  of  adjoint  semigroups.    (Author) 
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Applied  Mathematics  and  Statistics  Labs. ,  Stanford 

U. ,  Calif. 
ON  TIME  SERIES  ANALYSIS  AND  REPRODUCING 
KERNEL  SPACES,  by  N.  Donald  Ylvisaker.    Technical 
rept,  no.   1  on  Contract  DA  04-200-ORD-996. 
4  Nov  59,  43p.    10  refs;  AD- 229- 9 13. 
Order  from  LC  mi$3.30,  ph$7.  80  PB   145  715 

The  representation  of  a  second  order  process  by  a 
reproducing  kernel  space  is  here  taken  on  the  real 
line.    Section  2  is  devoted  to  some  aspects  of  the  gen- 
eral theory  of  rep>roducing  kernel  sptaces  and  to  the 
particular  case  in  which  K  is  a  kernel  on  E2  of  the 
form  K(s,  t)  =  k(s-t). 


California  U. ,  Berkeley. 
DISTRIBUTIONS  AND  GENERAL  THEORY  OF 
DIFFERENTIAL  OPERATORS,   by  Fran9ois  Treves. 
Technical  rept.  no.    1  on  Contract  AF  49(638)604. 
;an  60,   134p.   4  refs.    AFOSR-TN-60-34. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  146  082 

These  notes  correspond  to  a  series  of  lectures  given 
at  the  University  of  California  in  Berkeley  during  the 
term  of  Fall  1959.    The  purpose  of  those  lectures  was 
to  introduce  students  to  the  techniques  of  topological 
linear  sp>aces  and  Schwartz's  distributions  in  the  field 
of  linear  partial  differential  equations.    Actually  only 
a  few  topics  are  studied  and  the  lectures  are  essen- 
tially concerned  with  the  case  of  constant  coefficients, 
more  precisely  with  the  general  theory,  that  is  to  say 
with  the  prop)erties  independent  from  type.    These 
notes  do  not  contain  any  new  result;  they  are  essen- 
tially excerpts  from  works  by  L.   Hdrmander, 
B.  Malgrange  and  L.   Schwartz. 


Cornell  U. ,  fthaca,  N.  Y. 
ON  A  SERIES  OF  COSECANTS  11.  by  Harry  Kesten. 
Repc.  on  Contract  Nonr -401(03).    [1959]    18p. 
6  refs.    AD-213  329. 
Order  from  LC  mi$Z  4a  ph$3.  30  PB  145  995 


Florida  State  U. ,  Tallahassee. 
OPENNESS  OF  THE  DERIVATIVE  OF  A  COMPLEX 
FUNCTION,  by  Robert  L.  Plunkett.    Rept.  on  Contract 
AF  49(638)598.    Sep  59,  9p.    3  refs.    AFOSR-TN-59- 
1120. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  769 

The  principal  object  of  this  pajjer  is  to  present  a 
purely  topological  proof  of  the  strong  openness  of  the 
derivative  of  a  complex  function.    This  openness  is, 
of  course,  a  direct  consequence  of  the  existence  of  the 
second  derivative,  but  the  proof  of  that  existence  still 
requires  the  use  of  powerful  techniques  of  function 
theory  which  depend  on  complex  integration.    The 
proof  presented  here  is  therefore  necessarily  inde- 
pendent of  the  existence  of  the  second  derivative. 


Franklin  Inst.  Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
A  DERIVATION  OF   THE  BASIC  EQUATIONS  FOR 
HYDRODYNAMIC  LUBRICATION  WITH  A  FLUID 
HAVING  CONSTANT  PROPERTIES,  by  Harold  G. 
Elrod.    Interim  repc.  on  Contract  Nonr-2342(00). 


Apr  59,  21p.  2  refs.    Rept.  no.   I-A2049-5. 

Order  from  LC  ml  $2.  70,  ph$4.  80  PB  145  943 

In  this  rejx)rt  small  parameter  techniques  are  used  to 
derive  Reynolds'  lubrication  equations,  and  refine- 
ments thereof,  from  the  full  Navier- Stokes  equati<m, 
for  fluids  having  constant  properties.    An  effort  has 
been  made  to  retain  vigor  in  the  development  com- 
parable to  that  used  in  present-day  boundary-layer 
developments.    Analytical  techniques  similar  to  those 
employed  here  have  been  adapted  to  the  derivation  of 
equations  applicable  to  fluids  having  pressure  and 
temperature-dependent  properties,  such  as  gases. 
The  results  will  be  presented  in  a  subsequent  report. 


Institute  for  Advanced  Study,  Princetcm,  N    J 
INTRINSIC  OPERATORS  IN  THREE- SPACE,  by 
Victor  L.  Shapiro.    Rept.  on  Contract  AF  49(638)253 
May  59,   17p.  9  refs.    AFOSR-TN-59-499- 
AD-215  924. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  213 

TTie  following  theorem  is  proved:  Let  D  be  a  domain 
in  Euclidean  3- space  and  let  v  be  a  continuous  vector 
field  defined  in  D.    Then  a  necessary  and  sufficient 
condition  that  v  be  locally  in  D  the  gradient  of  a 
potential  of  a  distribution  with  continuous  density,  is 
that  the  intrinsic  curl  of  v  be  zero  in  D  and  the 
intrinsic  divergence  of  v  be  continuous  in  D. 


Institute  of  Mathematical  Sciences,  New  York  U 

N.  Y. 
ON  THE  DIRICHLET  PROBLEM  FOR  THE  RE- 
DUCED WAVE  EQUATION,  by  Rolf  Leis.    Rept.  on 
Contract  AF  49(638)229.    June  59,   25p.    12  refs. 
Research  rept.  no.  BR -30;  AFOSR-TN-59-945. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  743 

In  this  paper,  an  existence  theorem  for  the  ex- 
terior Dirichlet  problem  for  the  reduced  wave 
equation  will  be  given  for  piecewise  smooth  sur- 
faces.  (Author) 


Johns  Hopkins  U. ,  Baltimore,  Md. 
ON  LOCAL  AND  GLOBAL  PROPERTIES  OF 
CONVEX  SETS  AND  HYPERSURFACES,  by 
Richard  Sacksteder.    Doctoral  thesis.   TechnicaJ 
note  no.  14  on  Contract  AF  18(603)41.    Nov  59,  47p. 
28  refs.    AFOSR-TN-59-1294. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  145  774 

to  the  first  chapters,  there  is  obtained  a  generali- 
zation of  a  theorem  of  Tietze  characterizing  convex 
sets  by  local  properties.    TTiis  result  is  used  in  the 
second  chapter  to  prove  the  main  result-  Let  S  be  a 
(sufficiently  smooth)  isometric  immersion  of  a  com- 
plete n-dimaisional  Riemannian  manifold  M"  in  a 
tjiclidean  space  E"  -^1  with  the  mtrinsic  property 
mat  the  second  fundamental  form  of  S  is  semi-definite 
at  every  pouit  and  definite  at  some  point.   Then  S  is 
tne  boundary  of  a  convex  body  (although  if  M"  is  na 
complete,  S  need  not  even  be  locally  convex).   The 
twrd  chapter  deals  with  a  number  of  topics     Ex  - 
aniples  are  given  to  show  that  theorems  of  Hilbert 


and  Weyl,  concerning  extrema  of  principle  curvatures 
or  of  mean  and  Gauss  curvatures  at  non-umbilic 
points,  are  false  without  suitable  smoothness 
assumptions.    (Author) 


Leyden  U.  (Netherlands). 
RELATIONS  BETWEEN  PATH  INTEGRALS  AND 
THE  VARIATIONAL  PRINCIPLES  OF  HAMILTON, 
by  J.  Vlieger,  P.  Mazur,  and  S.  R.  de  Groot.  Techni- 
cal note  on  Contract  AF  61(052)16.    16  July  59,  9p. 
7  refs.    AFOSR-TN-59-959;  AD-226  407. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  019 

Groenewold's  representation  (Kgl.  Danske  Videnskab, 
Selskab  mat.  -fsy.  Medd.  30:1956)  for  the  propaga- 
tion of  the  Schrfidinger  equation  is  shown  to  lead  to 
the  so-called  modified  Hamilton  Principle.    (Author) 


Liege  U.  (Belgium). 
PROBLEMS  AND  METHODS  IN  PARTIAL  DIFFER- 
ENTIAL EQUATIONS    PART  III:  DIFFERENTIA- 
TION OF  THE  FINITE  PART  AND  OF  THE 
LOGARITHMIC  PART  OF  SOME   DIVERGENT  IN- 
TEGRALS WITH  APPLICATIONS  TO  THE  CAUCHY 
PROBLEM,  by  F.  J.  Bureau.    Technical  (scientific) 
note  no.  1  on  Contract  AF  61(052)86.    Oct  59,  92p. 
28  refs.    AFOSR-TN-59-963. 
Order  from  LC  mi^.  40,  ph$15.  30  PB  145  744 

This  report  represents  a  part  of  a  group  of  lectures 
given  at  Lkike  University  during  the  academic  year 
1955-56.    It  introduces  the  theory  of  the  finite  part 
and  the  logarithmic  part  of  some  divergent  integrals 
and  applies  it  to  the  study  of  the  Cauchy  problem  for 
the  wave  equation,  the  damped  wave  equation  and 
the  singular  equation  of  Euler-Poisson-Darboux. 


Mathematics  Research  Center,  U.  of  Wisconsin, 

Madison. 
THE  LOCATION  OF  THE  ZERO  OF  INFRAPOLY- 
NOML^LS,  by  Morris  Marden.   Rept.  on  Contract 
DA  11-022-ORD-2059.  Nov  58,  23p.   18  refs.  MRC 
Technical  summary  rept.  no.  55;  AD- 209  9%. 
Order  from  LC  mi$2.  70,  phH  80  PB  146  021 

See  also  PB  128  618 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
AN  APPLICATION  OF  THE  POTENTIAL  ANALOGY 
TX)  SOLVING  HURWITZ  POLYNOMIAL  EQUATIONS, 
by  Henry  G.  Ansell.    Rept.  on  Contraa  AF 
^^?ll^'   24  Sep  58.  34p.    11  refs.    Research  rept. 
R-686-58;  PIB-614;  RADC-TN-58-391;  AD- 148  889. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  179 

A  metfiod  of  locating  the  zeros  of  Hurwitz  polynomials 
with  the  aid  of  a  conducting  sheet  is  presented.   The 
technique  is  a  compromise  between  purely  computa- 
tional solution,  and  solution  by  digital  computer,  in 
that  the  purely  computational  work  is  greatly  simpU- 
fied,  and  the  analogue  technique  used  is  simple  to  set 
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up  and  operate.    GompuUtlonalily,  the  proposed 
method  requires  solving  polynomial  equations  d  re- 
duced order  having  only  real,  positive  roots.    For 
example,  determining  by  this  method  the  zeros  of  a 
quartic  Hurwitz  polynomial  merely  requires  factoring 
quadratics  for  real  roots.    The  equipment  used  con- 
sists essentially  at  a  uniform -resistivity  sheet,  a 
power  source  supplying  electrodes  with  direct  cur- 
rent, and  a  d.  c.  null  voltage  detector  (e.  g. ,  a  vacuum 
tube  voltmeter).    The  method  requires  detecting  null 
voltages  on  the  surface  at  die  conducting  sheet.    The 
basis  d  the  method  is  explalne^l,  and  illustrative 
examples  given.    (Author) 


VARIATICW,  by 


Mathematics  Research  Center^  U.  of  Wisconsin, 

Madison. 

FUNCTIONS  OF  RESTRICTED   .  „ . 

Prestcm  C  Hammer  and  John  C.  HoLladay.    Rept    on 

Contract  DA  11 -022 -ORD- 2059.    Nov  58,  23p. 

15  refs.    MRC  Technical  Summary  rept.  no.  58: 

AD- 207  994. 

Order  from  LC  ml$2.  70,  phH  80  PB  146  257 

For  real -valued  funaions  defined  on  a  simply 
ordered  set,  we  Introduce  the  concept  of  the  k-varia- 
tions  which  result  from  limiting  the  number  at  points 
in  a  partition  to  k   .    These  k-varlations  exist  finitely 
for  bounded  functlMis.    If  for  a  given  function  the 
sequence  of  differences  between  (k  +  l)-variations 
and  k -variations  has  the  limit  zero  as  k  increases  we 
say  the  function  is  at  restricted  variarinn,    in  this 
paper  various  properties  at  functions  oif  restriaed 
variation  are  derived.    It  is  shown  that  there  exists 
an  extension  d  the  simply  ordered  set  S  to  a  simply 
ordered  compact  set  S*  such  that  every  function  f  at 
restricted  variation  on  S  may  be  extended  to  a  function 
I*  continuous  on  S*  and  converseiy. 


Mathematics  Research  Center  J  U.  of  Wisconsin, 
Madison.  j 

OPTIMAL  APPROXIMATIONS  AND  ERROR  BOUNDS 
by  Michael  Golomb  and  H.  F .  Weinberger.  Rept    on  ' 
Contract  DA  11-022-ORD-2059.  Oct  58,  75p.  29  refs. 
MRC   Technical  Summary  rept,  no.  49;  AD- 208  052 
Order  fromLC  mi$4.50,  ph$I2.30  PB  146  256 

Most  known  error  estimates  for  »pproximation  proc- 
esses assign  one,  or  at  most  a  f^  different  expres- 
sions for  the  error,  to  any  particular  process .  It  is  a 
matter  of  luck  whether  or  not  the  computer  has  avail- 
able the  information  about  the  unknown  function  re- 
quired by  the  particular  expression  and  whether  or  not 
the  error  bound  based  on  this  expression  uses  all  the 
information  he  does  have.  One  may  make  the  general 
statement  that  the  more  refined  aa\  approximation 
process  is  ,  the  higher  «re  the  derivatives  of  the  un- 
known function  occurring  in  the  error  term ,  and  hence 
the  ntwre  likely  it  is  that  their  magnitude  is  unknown. 
The  purpose  of  the  present  paper  is  to  free  the  numeri- 
cal analyst  from  "the  sUngs  and  arrows  of  outrageous 
fortune"  by  supplying  him  with  the  means  of  estimating 
errors  in  terms  of  what  he  knows  .  The  general  prob- 
lem studied  is:  how  to  derive  from  a  given  amount  of 
information  about  the  unknown  function  u  the  total 
range  of  possible  values  of  the  functional  F(u). 


Minnesota  U . ,  Minneapolis  . 
POLYNOMINALS  DEFINED  BY  A  DIFFERENCE 
SYSTEM,  by  Glen  Baxter.  Technical  rept.  no.  11  on 
Contract  AF  18(603)30.  15  Oct  59,  77p.  6  refs  . 
AFOSR-TN-60-93. 
Order  from  LC  mi$4.50,  ph$12.30  PB  145  761 

A  study  Is  made  erf  the  polynomials  u^(t)  and  v  (t) 
which  are  defined  by  the  difference  system         " 


^"n=   *n^ 


int^ 


>  ^n  =  Pne-i"S,  . 

where  o^  and  p^  are  presumed  known.  A  relation 
between  u^  and  v^  and  orthogonal  polynomials  as  de- 
defined  by  Szegtt  is  also  considered.  Application  is 
made  of  the  results  to  the  problem  of  determining  the 
distribution  of  max  (Sq.  . . .  .S^)  and  min  (Sq.  . . .  ,Sn) 

for  the  partial  sums    Sq   of  a  sequence  of  independent, 
identically  distributed  random  variables  .  (Author) 


North  Carolina  U. ,  Chapel  Hill. 
EVALUATION  QF  DETERMINANTS^  CHARACTER- 
ISTIC EQUATIONS  AND  THEIR  ROOTS  FOR  A 
CLASS  OF  PATTERNED  MATRICES,  by  S.  N.  Roy, 
B.  G.  Greenberg  and  A.  E.  Sarhan.    Technical  rept.' 
no.   10  on  Estimation  of  Parameters  by  Order 
aatistics,  Contracts  DA  36-034-ORD-2184  and  AF 
49(638)213.    22  Dec  59,  28p.    5  refs.    AFOSR-TO- 
60-200;  OOR  rept.   1597,   14-M. 
Order  from  LC  mi$2.  7a  phH  80  PB  145  994 


Northwestern  Technological  Inst. ,   Evanston,   111 
MIXING  ROUTINES  FOR  A  CLASS  OF  COUPLED 
MODEL Sk  by  A.  Oiarnes  and  W.  W.  Cooper  (Car- 
negie Inst,  of  Tech.)  ONR  Research  memo.  no.   18 
on  Temporal  Planning  and  Management  Decision  under 
Risk  and  Uncertainty,   Contract  Nonr- 1228(10)  and 
Planning  and  Control  of  Industrial  Operations.  Con- 
tract Nonr -760(01).    May  59.   lip.    11  refs. 
AIV220  606. 
Order  from  LC  mi$Z  4a  ph$3.  30  PB  145  976 


Princeton  U. ,  N.  J. 
ALGEBRAS  OF  HOLOMORPHIC  FUNCTIONS  ON 
ONE -DIMENSIONAL  VARIETIES,  by  Hugo  RossL 
Rept.  on  Contract  AF  49(638)692.    Oct  59,  38p. 
12  refs.    AFOSR-TN-59-1179. 
Order  from  LC  ml^.  Oa  ph$6.  30  PB  145  771 

This  note  studies  one- dimensional  analytic  spaces 
with  emphasis  on  the  maximality  problem  of  the 
algebra  d  holomorphic  functions  on  a  compact  subset, 
first  considered  for  Riemann  surfaces  by  John 
Wermer.    It  is  proven  that  this  is  the  only  case  where 
such  an  algebra  is  maximal.    Representations  of 
s  ubalgebras  of  holomorphic  functions  on  Riemann 
surfaces  as  algebras  on  an  analytic  is  also 
considered.    (Author) 
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Purdue  U.  [Lafayette.  Ind.  ] 
NORMAL  OPERATORS  ON  THE  BANACH  SPACE 
LP(-  oo,  oo)   I.  BOUNDED  OPERATORS,  by 
G.  L.  Krabbe.    Technical  note  no.  2  on  Contract 
AF  49(638)505.    10  Nov  59,  5p.    5  refs.    AFOSR-TN- 
59-579;  AD-217  026. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  006 


Purdue  U. ,   Lafayette,  Ind. 
NORMAL  OPERATORS  ON  THE  BANACH  SPACE 
LH-  oo,  OO).    PART  IL    UNBOUNDED  OPERA TORS» 
by  G.  L.  Krabbe.    Rept.  on  Contract  AF  49(638)505 
20  Nov  59,   37p.    16  refs.    AFOSR-TN-59-1212 
Order  from  LC  mi^.  00.  ph$6.  30  PB  145  933 


Research  Lab.  of  Electronics,  Mass.  Inst,  d 

Tech, ,  Cambridge. 
THEORY  AND  APPLICATION  OF  THE  SEPARABLE 
CLASS  OF  RANDOM  PROCESSES,  by  Albert  H 
Nuttall,    Doctoral  thesis.    Rept.  on  Contract  DA 
36-039- sc -64637.    26  May  58,  62p.    16  refs.    Techni- 
cal rept.  343;  AD-214  552. 
Order  from  LC  mi^.  90,  ph$10.  80  PB  145  781 

The  separable  class  of  random  processes  is  defined 
as  that  class  of  random  processes  for  which  the  a- 
function,  * 


g(x2.  ^  ) 


(xi  -  M)  p(xi,  X2;  r)  dxi 


separates  into  the  product  of  two  functions,  one  a 
function  only  of  X2,  the  other  a  function  only  of  T 
The  second-order  probability  density  function  d  the 

^""^k!!."  'li^""!'  ""2'  n  and  Mis  its  mean.    Various 
methods  of  determining  whether  a  random  process 

li^^^le'lt.iT^%^ri^,^-^'^  P-oP^ties  0. 


RIAS,  Baltimore,  Md. 
THE  BANG-BANG  PRINCIPLE,  by  J.  P.   LaSalle. 
Rept.  on  Contract  AF  49(638)382.    Nov  59,   23p, 
lOrefs.    Technical  rept.  59-5;  AFOSR-TN-59- 1142. 
Order  from  LC  mi $2.  7a  phM-  80  PB  145  770 

It  has  for  sometime  been  an  intuitive  principle  that 
If  a  system  is  to  be  guided  to  an  objective  in  minimum 
time  and  the  steering  is  limited,  then  optimal  steer ine 
can  only  be  achieved  by  at  aU  times  using  the  maxi- 
mum  steering  available.    This  has  been  called  the 
T)ang-bang"  principle.    The  validity  of  this  principle 
and  the  extent  of  control  that  can  be  achieved  are  the 
maui  topics  discussed  in  this  paper.    The  system 
oemg  controlled  is  assumed  to  be  linear  and  consid- 
ered as  a  function  of  the  time  the  steering  enters 
r7^^'   "^^  coefficients  need  not  be  constants  al- 
though some  aspects  d  the  constant  coefficient  case 
are  simpler.    (Author) 


RIAS,  Baltimore,  Md. 
^mjOLS:  AJM  APPUCATION  OF  THE  DIRECT 
METHOD  OF  UAPUNOV.  by  S.  Lefschetz.  Rept    on 
Contract  AF  49(638)382.  Dec  59,  20p.  4  refs    Tech 
"^1  rept.  59-8;  AFOSR-TN-59- 1219 
^er  from  LC  mi$2.40,  ph$3.30  PB  146  150 


RIAS,  Baltimore,  Md. 
^try^ON^^  r^^ON  ^^  BOUNDEDNESS  OF 

59'^7;Tf&\''™^.%'?^/8''-  '  '''' '  ^"^^^^  '^^ 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  151 


RIAS,  Baltimore,  Md. 
ON  THE  CHARACTERISTIC  EXPONENTS  OF 
UNEAR  PERIODIC  DIFFERENTIAL  SYSTEMS,  by 
Jack  K.  Hale.  Rept.  on  Contract  AF  49(638)382,' 
Dec  59,  20p.  22  refs.  Technical  rept,  59-6;  AFOSR- 
TN-59- 1220.  AD-231  589. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  149 


Rutgers  State  U. ,  New  Brunswick,  N.  I. 
THE    CONJUGATE  FOURIER -STIELTJES  INTEGRAL 
IN  THE  PLANE,  by  Victor  L.  Shapiro.  Rept.  on 
Contract  AF  18(600)1595.    27  Oa  58,  5p.  7  refs. 
AFOSR-TN-58-935. 
Order  from  LC  mi$l.  8a   ph$l.  80  PB  145  741 

In  this  report,  the  following  theorem  is  proved    Let 
K(x)  be  a  planar  Calderon-Zygmund  kernel  in  class 
Lip  (« ,  2),  1/2  <  Q<1,  and  let  k(y)  be  its  principal- 
valued  Fourier  transform.    Let  F  be  a  countably  addi- 
tive set  function  defined  on  the  Borel  sets  of  the  plane 
of  fmite  total  variation  and  let  f  be  the  Fourier - 
aieltjes  transform  d  F.    Then 
E2  ^'l^U^  el(y.  X)  f(y)  k(y)  dy  tends  to  a  finite  limit 

almost  everywhere  as  R-^**.  (Author) 

Sibley  School  of  Mechanical  Engineering,  Cornell 

U. .  Ithaca,  N.  Y, 
A  NOTE  ON  THE  LIMITING  RELATIVE  EFFIQENCY 
OF  THE  WALD  SEQUENTIAL  PROBABILITY  RATIO 
TEST,  by  Robert  Bechhofer.   Technical  rept.  no,  15  on 
Contract  AF  49(638)230.  8  Jan  60,  7p.  9  refs.  AFOSR- 
TN-60-35, 
Order  from  LC  mi$l,  80,  phjl.  80  PB  145  776 

The  efficiency  (measured  in  terms  of  ratio  of  average 
sample  size  to  single- sample  size)  of  the  Wald  se- 
quential probabUity  ratio  test  relative  to  the  best  com- 
peting single- sample  procedure  for  testing  Hq   :  S' 
5o2  vs  Hi  :^  »    oi  (60  <^  3i)  when  X  is  distributed 


dt 


y.   ^n,   di)  as  the  specified  probabilities  of  error, 
=  P jReject  Ho  I  <^  =  <9o}  and  p  -  P  [Accepted 
0  I  0  =  <9J,  approach  zero.    The  limit  is  sh< 


WX  I  6.  a2)  with  known  cr2  is  studied  for  fixed 

a  = 

Hq  I  O  =  Oil.  approach  zero.    The  limit  is  shown  to 
depend  on  the  relative  rates  at  which  a  and  P  approach 
zero.   In  particular,  when  a  o  -  p  (a  >  0)  this  limiting 
relative  efficiency  is  equal  to  (61  -  <5o)/(4  (   61  ■*■ 
6q  -  26  \  ).  The  practical  implications  of  this  result 
are  discussed.  (Author) 


Washington  U. ,   St.  Louis,  Mo. 
THE  COHOMOLOGY  THEORY  OF  A  PAIR  OF 
GROUPS,  by  F.  Haimo  and  S.  MacLane.    Rept.  on 
Contracts  AF  49(638)218  and  AF  [18]  (600)1383. 
Apr  60.  26p.    12  refs.    AFOSR-TN-60-115. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  781 
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A  cohomology  theory  is  developed  for  a  pair  ct  groups 
Bi  and  B2  with  coefficients  in  an  abelian  group  A,  as 
in  a  1950  paper  at  R  Baer. 


Washington  U. ,  St.  Louis,  m6. 
VARIATION  DIMINISHING  HANKEL  TRANSFORMS, 
by  L  L  Hirschman,  Jr.    Rept.  on  Contraa  AF 
49(638)218.    Apr  60,  40p.    15  r^fs.   AFOSR-TN- 
60-358. 
Order  from  LC  nru$3. 00,  ph$6. 30  FB  146  782 


Wayne  Sate  U. ,  Detroit,  Mich. 
ELEMENTS  OF  THE  THEORY  OF  EXTREME 
VALUES,  by  Benjamin  Epstein.    Technical  rept.  na  2 
on  Contract  Nonr- 2575(00).    15  Apr  59,  31p.    8  refs. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  145  946 

The  statistical  theory  d  extreme  values  has,  in  re- 
cent years,  been  very  useful  in  connection  with  a 
variety  erf  applied  problems.   However,  the  engineer 
faced  with  the  usk  d  learning  the  elements  d  this 
theory  and  then  applying  it,  finds  that  the  literature 
is  both  extensive  and  difficult.   He  has  to  digest  many 
new  definitions,  terms,  and  concepts  before  he  can 
apply  the  theory.   This  is  neither  desirable  nor  neces- 
sary.   While  the  theory  of  extreme  values,  viewed  in 
its  entirety,  is  a  beautiful  and  In  places  esoteric 
theory,  its  basic  elements  can  be  given  in  a  fairly 
compact  form.    Such  a  presentation  is  given  in  this 
paper. 


Wayne  State  U. ,  Detroit,  Mid 
ON  THE  HOMOTOPy^  PROPERTIES  OF  TOE  COM- 
PONENTS OF   THE  MAPPING  SPACE  XS*^,  by 
Sebastian  S  Koh.  Technical  note  no.  7  on  Contract 
AF  49(638)179.  Mar  60,   14p.   U  refs.  AFOSR-TN- 
60-272. 
Order  from  LC  miJ2.  40,  ph^.  30  PB  146  766 

The  objective  of  this  note  is  to  study  whether  the  var- 
ious components  of  the  mapping  space  of  all  continuous 
maps  from  a  given  sphere  SP  into  another  sphere  SQ 
are  of  the  same  homotopy  type.    Because  of  the  recent 
results  of  the  homotopy  groups  of  spheres,  more  gen- 
eral information  has  been  deduced  about  the  homotc^y 
types  of  these  components  than  the  existing  results 
found  by  G.  W,   Whitehead  and  1   T.  Hu  fourteen  years 
ago.  (Author) 


Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
UNBIASED,  CONTINUOUS  PARAMETER  ESTIMA- 
TORS OF  THE  MEAN  OF  RANDOM  PROCESSES 
(AVERAGING  FUNCTIONS)  by  p.  J.  Beutler.    Rept. 
on  Proj.  Michigan,  Contract  DA  36-039-sc-78801. 
May  59,   17p.    7  refs.    Rept.  no«  2900- I3-T; 
AD-215  %5. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  145  998 

A  class  of  realizable  weighting  functions  constitute 
unbiased  estimators  of  the  (invariant)  mean  of  a 
random  process.    All  such  weighting  functions  are 
limit  equivalent  with  respect  to  a  stretched  or  com- 
pressed time  scale,  if  a  mean  square  error  criterion 


is  employed.    These  limit  properties  hold  for  non- 
stationary  as  well  as  stationary  processes.    An  ap- 
proximation theorem  is  stated  and  proved,  the  exten- 
sion of  the  proof  to  nonstationary  processes  again 
being  indicated.    The  following  optimization  problem 
is  treated.    A  nonstationary  process  has  time  varying 
mean  a(t),  where  a(t)  is  restricted  to  some  specified 
class.    From  the  set  of  realizable  filters  unbiased 
with  respect  to  a(t),  and  having  memory  T,  find  that 
filter  which  gives  the  best  estimate  of  a(to)  at  time 
to  ♦  tf),  tp  being  an  interval  over  which  prediction  is 
required.    "Best"  is  again  interpreted  in  a  mean 
square  sense.    The  solution  to  the  optimization 
problem  is  expressed  in  the  form  of  an  integral 
equation. 


Wisconsin  U.,  Madison. 
FOURIER  TRANSFORMS,  CONFORMAL  MAPPING, 
ENTIRE  FUNCTIONS^   AND  ASYMPTOTIC  SOLU- 
TIONS OF  ORDINARY  DIFFERENTIAL  EQUATION^ 
by  Jacob  Korevaar.    Final  rept.  for  1  June  51- 
30  Sep  59  on  Contract  N7onr- 285(07).    1959,  lip. 
9  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  212 


(See  also  PB  136  398) 


Computing  Devices 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
INTERPRETIVE  ROUTINE  FOR  COMPLEX  NUMBERS, 
by  R.  H.  Urbano.  Mar  59,  lip.  Cambridge  Com- 
puter Series  no.  2;  AFCRC-TN-59-154;  AD-212  462. 
Order  from  LC  miJ2.  40,  ph$3,  30  PB  146  153 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
A  NOTE  ON  LEAST-SQUARES  QRCLES,  by 
R.  H.  Urbano  and  H.  F.  Mattson.  Mar  59,  5p. 
Cambridge  Computer  Series  no.  1;  AFCRC-TN- 
59-153;  AD-212  461. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  146  154 


Con^jutation  Lab.  ,  Harvard  U. ,  Cambridge,  Mass. 
DESIGN  AND  OPHIATION  OF  DIGITAL  CALCU- 
LATING MACHINERY.  Rept.  on  Contract 
AF  19(604)4947.   1  Dec  59,  816p.  Scientific  rept.  no. 
AF-57;  AFCRC-TN-60-139. 
Order  from  LC  miJU.  10,  ph$124.  20      PB  145  870 


Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,  Lexington. 
THE  MAGNETIC  PROPERTIES  OF  THIN  FILMS, 
by  J.   B.  Goodenough  and  D.   O.   Smith.    Rept.  on 
Contract  AF  19(122)458.    27  Jan  59.  42p.  61  refs. 
Technical  rept.  no.   197;  AD-210  730. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  498 

Magnetic  properties  of  thin  Permalloy  films  and  also 
MnBi  films  which  have  their  easy-magnetization  axi« 


perpendicular  to  the  plane  of  the  film.    The  engineer- 
ing parameters  of  importance  for  high-speed- 
memory  applications  are  defined.    Several  appendices 
are  devoted  to  some  instrumentation  that  has  been 
found  useful  in  magnetic-film  research. 


PhilcoCorp. ,  Philadelphia,  Pa. 
STUDY  AND  EXPERIMENTATION  IN  THE  FIELD 
OF  ANA  LOG- DIGITAL  CONVERSION  OF  SAMPLING 
AND  HOLDING  CIRCUITS,  by  Joseph  Yacyk.    Final 
rept.  for  15  Feb- 15  Aug  59  on  Contract  AF 
19(604)5229.    27  May  59,  27p.    Philco  2210- F; 
AFCRC-TR-59-375. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  758 

This  project  consisted  erf  a  study  program  to  evolve 
methods  and  circuits  for  sampling  an  input  function 
by  narrow  sampling  pulses,  and  storing  the  sampled 
value  for  a  time  long  enough  to  read  and  encode  it.  A 
number  of  design  specifications  were  set  as  an  ob- 
jective for  the  study.    The  circuit  work  during  the 
final  three- month  period  was  given  to  establishing  the 
optimum  design  of  the  double  diode-bridge  circuit, 
and  designing  and  testing  low-distortion  input  and  out- 
put cirruits. 


Stanford  Electronics  Labs.  ,  Stanford  U. ,  Calif. 
A  CLASS  OF  MULTIPLE- ERROR-CORRECTING 
BINARY  CODES  FOR  NON-INDEPENDENT  ERRORS, 
by  P.  Fire.   Technical  rept.   no.   55  on  Contract  Nonr- 
225(24).  24  Apr  59,  50p.   10  refs. 
Order  from  OTS  $3. 30,  ph$7.  80  PB  145  801 

In  many  data  transmission  and  processing  systems, 
the  occurrence  of  multiple  errors  within  a  word  is 
known  to  be  a  nonindependent  phenomenon,  i.  e. ,  the 
probability  of  an  error  occurring  in  a  particular  bi- 
nary digit  (binit)  of  the  word  is  conditional  on  whether 
any  errors  occurred  in  some  number  of  preceding 
binits.   A  class  of  parity-check  error-correcting 
codes,  specifically  designed  to  cope  with  this  situa- 
tion, is  described  in  this  paper.    These  codes  have 
the  peculiar  propeny  that  the  check  word  derived  in 
the  normal  decoding  process  is  composed  of  two  sub- 
words,  one  defining  the  errors'  pattern  and  the  other 
indicating  the  error  pattern's  location  within  the 
word.  The  corrupted  word  is  corrected  merely  by 
adding  the  shifted  error-pattern  subword  to  the  indi- 
cated incorrect  ponion  of  the  received  word. 


Washington  U. ,  Seattle.    Div.  of  Counseling  and 
Testing  Services. 

A  PREDICTOR  ELIMINATION  PROGRAM  WITH 
PREDICTOR. RETAINMENT  FOR  THE  IBM  TYPE 
wO,  by  Dennis  E.  Hamilton.    Rept.  on  Contract 
Nonr-477(08)  and  Public  Health  Research  Grant 
M-743(C4).    Apr  59,  9p.    5  refs;  AD-229  938 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  145  797 

"Hxis  program  is  a  modification  of  the  predictor 
selection  programs  previously  reported.    The  process 
ifilizes  a  form  of  the  general  matrix  reduction 
tneorem  developed  by  Horst  and  previously  reported. 
ine  extent  of  the  modification  has  been  to  include  the 
louowing  changes  in  procedure:  (1)  detection  of  the 


predictor  variable  with  the  least  contribution  to  the 
coefficient  of  predictive  efficiency,  (2)  retainment  of 
any  number  of  the  predictor  variables  until  those  not 
designated  have  been  removed  from  the  battery,  (3) 
acceptance  of  input  matrices  that  have  been  multiplied 
by  scaling  factors.    Absolute  or  differential  eUmina- 
tion  may  be  employed. 


MECHANICS 


Aeroelastic  and  Structures  Research  Lab. ,  Mass. 

Inst,  of  Tech. ,  Cambridge. 
ELASTIC  STABILITY  OF  THIN-WALLED  CYLINDERS 
AND  CONES  WITH  INTERNAL  PRESSURE  UNDER 
AXIAL  COMPRESSION,   by  Robert  P.   Lofblad,  Jr. 
Rept.  on  Contract  Nonr- 1841(22).    May  59,  28p.  7  refs. 
Technical  rept.   25-29. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  729 

A  study  of  the  elastic  stability  of  thin-walled  pressur- 
ized cones  was  conducted  in  order  to  observe  buckling 
characteristics  and  mode  shapes. 


Brown  U.  Div.  of  Applied  Mathematics,  Providence 
R.  I. 

ON  THE  ABSOLUTE  MINIMUM  WEIGHT  DESIGN 
OF  FRAMED  STRUCTURES,  by  Jacques  Heyman. 
Technical  rept.  no.  36  on  Contract  Nonr- 562(10) 
May  58,  21p.  3  refs.    Cll-36;  AD-159  730. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  139  064 

The  following  theorem  is  discussed:  if  the  cross 
section  of  the  members  of  a  frame  is  varied  continu- 
ously so  that  the  strength  of  the  frame  follows  the 
bending  moment  diagram,   then,  provided  the  design 
is  carried  out  in  a  certain  way,  the  frame  will  have 
absolute  minimum  material  consumption.    The  theo- 
rem is  applied  to  determine  the  minimum  weight  of 
some  simple  continuous  beam  systems.    A  trial  and 
error  relaxation  technique  was  developed  which  bal- 
ances angles  of  rotation  at  supports.    One  of  the  prob- 
lems is  solved  numerically  to  illustrate  the  technique. 
The  designs  are  compared  with  more  practical  de- 
signs in  which  the  cross -section  of  the  members 
varies  discontinuously. 


Brown  U.  Div  of  Applied  Mathematics,  Providence, 
R.   I. 

ON  THE  PROPAGATION  OF  A  CRACK  IN  AN 
ELASTIC- BRITTLE  MATERIAL,  by  J.   W.   Craggs 
Technical  rept.  no.  48  on  Contract  Nonr-562(10) 
May  59,   18p.   6  refs.    Cll-48. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  174 


Illinois  U. ,  Urbana. 
^.^f  J*^^™^  ^   RESISTANCE  AND  BEHAVIOR 

%  n^I'S^J'f^  CONCRETE  MEMBERS  IlSjeCTED 
TO  DYNAMIC  LOADING,  by  A.   Feldman  and 

i^c      cr^"c?^P^-  °"  Contract  DA  49- 129-eng-344. 
30  Sep  56    158p.  5  refs.  Civil  Engineering  Studies, 

^P;^'}f^l^^^^'^^i^  ^ries  no.   125;  AFSWP-929; 
nL>-  LZl  o24. 

Order  from  LC  mif7.  50.  ph$24.  30  PB  136  240 
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Tlie  primary  objectives  of  the  wotk  described  in  this 
report  were:  to  adapt  the  available  equipment  and  manu- 
facture the  additional  equipment  necessary  to  carry  out 
the  proposed  tests;  to  check  the  o|>eration  of  the  equip- 
ment as  individual  units  and  as  a  Unified  whole;  to  de- 
velop testing  techniques  through  the  testing  of  pilot 
beams;  and  to  make  analyses  of  various  single-degree- 
of-freedom  systems  under  differe<it  loading  pulses  to 
obtain  information  which  will  be  of  value  in  the  inter- 
pretation of  future  tests.    Among  the  additional  equip- 
ment fabricated  were  reaction  measuring  supports 
which  simulate  simple  support  coiKiitions  while  per- 
mitting the  measurement  of  uplift  as  well  as  downward 
reaction.    Static  tests  were  made  On  two  beam  speci- 
mens and  provided  an  adequate  evftluatiorvof  the  behav- 


ior and  reliability  of  the  loading, 
cording  equipment. 


Tieasuiing,  and  re- 


Brown  U.   Div.  of  Engineering,   providence,   R.   I. 
ON  THERMALLY  STRESSED  EUA STIC- PLASTIC 
SHELLS,  by  E.   T.   Onat  and  S.  Ytmanttirk  (Brown  U. 
Div.  of  Applied  Mathematics).    Technical  rept.   no.    12 
on  Contract  Nonr- 562(20).    May  5^,   26p.   5  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  169 

The  elastic-plastic  behavior  at  rokationally  symmet- 
ric sandwich  shells  is  considered  in  the  presence  of 
the  thermal  effects  arising  from  thermal  straining 
and  the  temperature  dependence  of  the  yield  strength. 
The  mathematical  nature  of  the  prtoblem  is  discussed 
in  some  detail  for  the  case  of  cylipdrical  shells. 
(Author) 


Illinois  U.  ,  Urbana. 
THEORY  OF  NON- HOMOGENEOUS  ANISOTROPIC 
ELASTIC  SHELLS  SUBJECTED  TO  ARBITRARY 
TEMPERATURE  DISTRIBUTION,  ^y  R.   E.  Miller, 
A.  P.  Boresi,  and  H.  L.   Langhaa^.  Technical  rept. 
no.   4  on  Contract  Nonr-1834<I4).  jApr  59,  67p. 
11  refs.   T.   &  A.  M   Rept.   na   1^. 
Order  from  LC  mi$3.  90,  phJlO.  SO  PB  145  784 

This  paper  presents  a  general  theory  for  small  defor- 
mations of  anisotropic  elastic  shells  subjected  to 
arbitrary  temperature  distribution.  The  shells  are 
assumed  to  be  homogeneous  through  the  thickness  ex- 
cept for  the  coefficient  of  thermal  expansion  but  are 
otherwise  unrestricted  with  regards  to  homogeneity 
and  isotropy.  The  theory  is  specialized  for  arbitrary 
cylinders,  circular  cones,  spheres,  and  axially  sym- 
metrical orthotropic  shells  of  revolution.   In  addition, 
two  special  problems  are  analyze^.  (Author) 


Institute  of  Engineering  Researcl,  U.  of  California, 

Berkeley. 
ON  PLANE  STRESS  SOLUTION  OF  A  COMPRESS- 
IBLE WEDGE  WITH  THE  USE  OF  MISES*  YIELD 
CONDITION,  by  A.  Kalnins.    Technical  rept.  no.  3 
on  Contract  Nom-222(69).   May  59,   Up.    7  refs. 
Series  no.  131,  issue  no.  3;  AD- 220  347. 
Order  from  LC  mi$2.  40,  ph$3.  30 i  PB  146  229 

A  solution  is  presented  for  an  acute,  compressible, 
elastic,  perfectly  plastic  wedge  in  the  state  of  plane 
stress  subjected  to  uniform  pressure  on  one  face. 
Mises'  yield  condition  and  its  ass(^iated  flow  rules 
are  employed. 


Institute  of  Engineering  Research,   U.  of  California, 

Berkeley. 
ON  RIGID  BODY  DISPLACEMENTS  IN  THE  THE- 
ORY OF  THIN  ELASTIC  SHELLS,  by  P.  M.  Naghdi. 
Technical  rept.   no.   2  on  Contract  Nonr-222(69). 
Apr  59,  9p.   4  refs.    Series  131,   Issue  2. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  002 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
ON  SADMT-VENANT'S  PRINCIPLE:  ELASTIC  SHELLS 
AND  PLATES,  by  P.  M.  Naghdi.    Technical  rept. 
no.   1  on  Contract  Nonr -222(69).    Apr  59,   23p.    20  refs. 
Series  no.   131,  issue  no.   1. 
Order  from  LC  mi $2.  70,   ph$4.  80  PB  146  081 

This  investigation  is  concerned  with  an  examination 
of  the  validity  at  Saint -Venant's  principle  in  the  theory 
of  thin  elastic  shells  and  plates.    With  the  aid  of  an 
integral  formula  derived  for  the  displacements  and 
their  relevant  partial  derivatives  of  all  orders  at  a 
fixed  point  erf  the  shell  middle  surface,  the  conclusions 
reached  may  be  roughly  stated  as  follows:  If  the  loads 
acting  on  the  shell  maintained  in  equilibrium  are  purely 
edge  loads,  then  the  orders  of  magnitude  of  the  dis- 
placements and  stresses  are  in  accord  with  the  tradi- 
tional statement  of  Saint- Venant's  principle.    On  the 
other  hand,  if  the  loads  on  the  shell  are  purely  surface 
loads,  then  the  conclusions  concerning  the  orders  of 
magnitude  of  the  displacements  and  stresses  aie  the 
same  as  those  of  the  modified  Saint-Venant  principle. 
(Author) 


Institute  of  Flight  Structures,  Columbia  U. ,  New 

York. 
EFFECT  OF  VARIATION  OF  VISCOSITY  ON  CREEP 
DEFLECTIONS  OF  COLUMNS,  by  G.  W.  Dillon,  Jr. 
Technical  rept.  na  8  on  Contract  Nonr-266(34). 
June  59,  46p.  27  refs.  CU  2-59-ONR-266(34)-CE; 
AD- 225  531. 
Order  from  LC  mi^.  30,  phJ7.  80  PB  146  514 

The  problem  considered  is  that  of  a  long  column  of 
rectangular  cross  section   of  a  nonhomogeneous,  non- 
lineraly  viscoelastic  (Maxwell)  material.  The  nonhonw- 
geneity  considered  is  an  exponential  variation  of  the 
fluidity  in  the  thickness  coordinate  of  the  bar.  This  type 
of  variation  might  be  caused  by  a  linear  temperature 
gradient  across  the  bar.    An  approximate  solution  is 
obtained  which  yields  finite  values  of  the  column  life- 
time (critical  time)  for  a  nonlinear  material. 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
ON  A  COMPARISON  OF  ELASTICITY  AND  SHELL 
THEORY  SOLUTIONS,  by  Jerome  M.  Klosner  and 
Joseph  Kempner.    Rept.  on  Contract  Nonr-839(17). 
May  59,   35p.   14  refs.    PIBL  rept.  no.   493. 
Order  from  LC  mi$3.  00,  phJ6.  30  PB  145  726 

A  shear  deformation  shell  theory  Is  applied  to  the 
problem  of  a  long  circular  cylindrical  shell  subjected 
to  a  uniform  circumferential  radial  line  load.    Com- 
parisons of  the  resulting  stresses  and  displacements 
are  then  made  with  the  results  of  the  elasticity  solu- 
tion for  a  ratio  of  inner  to  outer  radius  of  the  shell 
equal  to  0.  9.    Classical  shell  theories  are  also  used 
in  the  comparison.    (Author) 
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Purdue  U.   Div.  of  Engineering  Sciences,  Lafayette, 

Ind. 
IMPACT  AND  MOVING  LOADS  ON  A  SLIGHTLY 
CURVED  ELASTIC  HALF  SPACE,   by  A.  Cemal 
Eringen  and  J.  Clifton  Samuels.    Technical  rept   no   13 
on  Contract  Nonr- 1100(02).    Jan  58,   29p.   1  ref 
AD-153  619. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  139  313 

Two-dimensional  Fourier  transforms  are  employed  to 
threat  the  two-dimensional  dynamic  problem  of  elastic 
half  space  having  a  slightly  wavy  boundary.    The  vari- 
ous boundary  curves  considered  include  square  and 
triangular -bumps  and  holes  and  sinusoidal  and  peri- 
odic boundaries.    The  number  of  different  types  of 
surface  loadings  considered  are  (i)  normal  tractions 
and  zero  shear,  (il)  impulsive  normal  tractions  and 
zero  shear,  (iii)  suddenly  applied  normal  tractions  and 
zero  shear,  (iv)  concentrated  normal  load  and  zero 
shear,  (v)  concentrated  impulsive  load  and  zero  shear 
(vi)  pulsating  normal  load  and  zero  shear,  (vii)  moving 
loads,  (viii)  pulsating  moving  loads,  (ix)  vertical  and 
horizontal  loads,  (x)  moving  vertical  loads.    Stress 
and  displacement  components  for  special  cases  of  the 
loads  described  in  (i),  (iii),  (vi),  and  (vii)  acting  on  a 
sinusoidal  boundary  lead  to  a  solution  which  requires 
evaluation  of  a  single  indefinite  integral.    Closed  form 
results  are  given  for  a  uniform  pulsating  pressure 
load.   (Author) 


Rensselaer  Polytechnic  Inst. ,   Troy    N    Y 
BUCKLING  OF  A  COLUMN  WITH  RANDOM  INITIAL 
DISPLACEMENTS,   by  William  E.   Boyce.    Rept    on 
Contract  AF  18(600)1586.    22  Feb  60,   18p.   5  refs 
MathRepno.  32;  AFOSR-TN-60-150. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  863 

TTiis  paper  discusses  the  relation  between  the  load  and 
the  mean  transverse  displacement  of  the  column  when 
the  initial  configuration  of  the  column  is  random  in 
nature. 


Rensselaer  Polytechnic  Inst.,  Troy,  N    Y 
A  GENERAUZATION  OF  THE  PHASE  RELATIONS 
IN  A  FORCED  HARMONIC  OSQLLATOR,  by 
B.  A.  Fleishman.  Rept.  on  Contract  AF  49(638)514 

lo??^o^^'  ^^P-  ^  ''^^-  MathRep.  no.  30;  AFOSR-TN- 

W- 1 1 78 . 

Order  from  LC  mi$2.4G,  ph$3.30  PB  145  999 

When  a  simple  harmonic  oscillator  is  subjected  to  a 
sinusoidally  varying  external  force  whose  frequency 
IS  different  from  the  natural  frequency  of  the  oscil- 
lator, there  is  a  simple  and  well-known  phase  rela- 
tion between  the  purely  forced  response  and  the  forc- 
ing function.  They  will  have  the  same  or  opposite 
signs  (except  when  both  functions  vanish)  according  as 
the  forcing  frequency  is  less  or  greater  than  the  natu- 
ral frequency.  It  is  shown  here  that  when  the  sinu- 
soidal forcing  function  is  replaced  by  any  member  of  a 
wide  class  of  periodic  functions,  the  relation  between 
"»e  signs  of  the  forcing  function  and  the  forced  re- 
sponse continues  to  hold  when  the  forcing  frequency 
IS  greater  than  the  natural  frequency,  but  no  longer 
'»lds  in  the  other  case.  (Author) 
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Aerod)rnamics  and  Pneumafics 


Aerojet-General  Corp. ,  Azusa,  Calif. 
THE  MIXING  OF  VAPOR  AND  UQUID  JETS,  by 
Joseph  Levy.    Rept.  for  1  July  56-15  Oct  57  on  Con- 
tract Nonr -869(00).    15  Oct  57,  69p.   4  refs.    Rept. 
no.   1344  (Final);  AD- 152  896. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  138  085 

This  study  includes  an  experimental  investigation  of 
the  processes  that  occur  in  the  mixing  of  high -velocity 
jets  of  steam  and  water.    The  study  was  aimed  at  the 
accumulation  of  data  which  may  shed  light  on  the 
mechanism  of  mass,  momentum,  and  heat  transfer  in 
such  systems.    The  present  report  describes  the  work 
during  which  substantial  improvements  in  the  instru- 
mentation were  achieved  and  several  series  of  tests 
were  made.    The  results  of  these  tests  provide  pre- 
cise and  detailed  information  on  the  processes  that 
occur  during  the  mixing  of  high-velocity  jets  of  vapor 
and  of  cold  liquid.    The  system  studied  consisted  of  a 
central,  circular,  steam  jet  surrounded  by  an  annular 
jet  of  high -velocity  water.    The  investigations 
consisted  of:  A.  Traverses  across  the  jets,  at  various 
distances  from  the  nozzles,  to  measure  the  stagnation 
temperature,  stagnation  pressure,  and  static  pres- 
sure. B.  Traverses  along  the  jet  center  line,  to  meas- 
ure the  same  quantities  as  in  A,  above.  C.  Measure- 
ments cf  the  total  momentum  of  the  resultant  water 
jet  downstream  of  the  mixing  and  condensing  region. 


Aeronautical  Research  Inst,  of  Sweden. 
AN  EXPERIMENTAL  INVESTIGATION  OF  SUPER- 
SONIC WING-BODY  INTERFERENCE  AND  COM- 
PARISON WITH  SECOND-ORDER  THEORY,  by 
Georg  Drougge  and  Marten  T.  Landahl.    Technical 
note  no.  2  on  Contract  AF  61(052)75.    Dec  59,  26p. 
6  refs.    Rept.  AU-II-93:  2;  AFOSR-TN-60-257. 
Order  from  LC  mi  $2.  70,  phH  80  PB  145  854 

Approximate  second-order  solutions  for  the  super- 
sonic flow  around  wing-body  combinations  were  cal- 
culated using  two  different  theoretical  models.    An 
approximate  formula  common  to  the  two  models  was 
also  found  for  the  second-order  interference  term. 
In  order  to  test  the  theory,  wind-tunnel  experiments 
on  non-lifting  cone-cylinder  bodies  in  combination  with 
wings  of  simple  shapes  were  performed  and  are  de- 
scribed in  the  present  report.   Pressure  distributions 
were  measured  at  M  =  3  and  M  =  4,  both  around  the 
bodies  and  on  the  wings  separately,-  as  well  as  in 
combination,  and  it  was  found  that  the  second-order 
mterference  was  predicted  quite  well  by  the  simpli- 
fied theory.  (See  also  PB  145  854) 


Arnold  Engineering  Development  Center  fTuUa- 
homa,   TennJ.  ^ 

iK^Tp';!^^!;?"^^''^^^^^   TRANSDUCfiR 
AND  A  FLAME-TORCH  CALIBRATION  TECHNlOdP 
FOR  HYPERVELOCITY  WIND  TUNNELS. V^^ 
Charl«  C.  Morgan  and  Jack  C.  Andrews.    Rept.  on 
ARO,  Inc. ,  Contract  AF  40(600)800.    Feb  60,  73d. 
6  refs.   AEDC-TR-60-L   AD-232  236.  ^ 

Order  from  LC  miK  50,  ph$12. 30  PB  145  750 


This  report  describes  the  transducers  and  related 
calibration  equipment  used  to  nieasure  the  transient 
heat  transfer  rates  in  the  arc-heated  Hotshot  hyper- 
velocity  wind  tunnels.    Thermistor  and  thin  film  gages 
are  described  briefly,  and  a  variable  reluctance  Mor- 
gandyne  gage  is  covered  in  detaiil.    Water  jet  and  oxy- 
acetylene  torch  equipment  for  t|ie  calibration  of  tran- 
sient heat  transfer  gages  is  deaCribed.   Thetorchcali- 
bration  system  has  been  developed  for  heat  transfer 
rates  from  90  to  400  Biu/ft2  -s^c.    (Author) 


Brown  U  .  Div  .  of  Applied  Mathematics  , 

Providence ,  R .  I . 
ONE -DIMENSIONAL  EQUILIBRIUM  SPECTRA  IN 
ISOTROPIC  TURBULENCE,  by  W .  H.  Reid.  Technical 
rept.  no.  27  on  Contract  Nonr-$62(07).  May  59,  29p. 
12  refs.  562(07)/27.  I 

Order  from  LC  mi$2.70,  ph$4.b0  PB  145  977 

The  one-dimensional  equilibriufn  spectra  in  isotropic 
turbulence  are  given  for  the  pihysical  transfer  theories 
of  Heisenberg,  Kovisznay,  and  Obukhoff .  These  re- 
sults are  then  comf>ared  with  the  experimental  meas- 
urements of  the  spectrum  of  ,3  \ii/)x^  fluctuations. 
For  two  of  the  theories  (Heisenl^rg's  and  Kovasz- 
nay's)  reasonable  agreement  is  iobtained  for 
k  r<0.4  but  for  larger  values  cH  kT^  there  is  con- 
siderable divergence  between  tl^  theoretical  and  ex- 
perimental results.  The  relaticins hip  between  the 
equilibrium  and  similarity  spectra  are  also  discussed 
for  these  two  theories  .  (Author 
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Guggenheim  Jet  Propulsion  Cedter,   Princeton,   N 
ONE- DIMENSIONAL   REAL  FLpID  FLOW,  by 
Gerald  Rosen.    Rept.  on  Project  Squid,  Contract 
Nonr- 1858(25).    May  59,   19p.  9|refs.    Technical  rept 
PR- 89- P. 
Order  from  LC  mi$2.  40,  ph$3.  ^0  PB  146  401 


l» 


The  velocity  of  unsteady,  one-dimensional  real  fluid 
flows  is  rigorously  eliminated  f|om  the  governing 
equations.    A  class  of  exact  soliiions  for  polytropic 
processes  is  then  derived  and  discussed.    The  general 
solution  for  tangent-gas  behavioi-  is  presented. 
(Author) 


Institute  for  System  Research,   U.  erf  Chicago,   111 
AERODYNAMIC  STUDIES:  THe'  FORCES  ACTING 
ON  AN  AIR  VEHICLE:  A  REVIEW  OF   THE  LITER- 
ATURE [PART  15]  byM.  Z.   Kilzywoblocki.    Rept.  on 
Scientific  and  Engineering  Research  Investigations  in 
Flight  Dynamics.   Contract  AF  33(616)5689.    Jan  59, 
67p.   199  refs.    WADC  Technical  note  56-360,  Pt.   15; 
AD- 161  018. 
Order  from  OTS  $1.  75  PB  161  548 

This  work  is  an  annotated  biblioj  raphy  of  the  scien- 
tific literature  pertaining  to  methods  of  calculating 
the  aerodynamic  forces  acting  on  an  air  vehicle  in 
flight.    The  present  segment  of  the  work  includes 
material  reviewed  by  the  author  in  theperiod  July  1955 
through  September  1955.    The  m^re  interesting 
papers  and  reports  (from  the  vielwpoint  of  the  aerody- 
namicist)  are  discussed  briefly;  others  are  listed 
without  comment.   (Author)  (See  also  PB  161  442) 


Institute  for  System  Research,  U.  of  Chicago,  m 
AERODYNAMIC  STUDIES:   THE  FORCES  ACTING 
ON  AN  AIR  VEHICLE:  A  REVIEW  OF  THE  LITER- 
ATURE [PART  24]  by  M.  Z.  Krzywoblocki.    Rept.  on 
Scientific  and  Engineering  Research  Investigations  in 
Flight  Dynamics,  Contract  AF  33(616)5689.    Jan  60, 
241p.  996  refs.    WADC  Technical  note  56-360,  Pt  24- 
AD- 161  022. 
Order  from  OTS  $3.  50  PB  161  549 

This  work  is  an  annotated  bibliography  of  the  scien- 
tific literature  pertaining  to  methods  of  calculating 
the  aerodynamic  forces  acting  on  an  air  vehicle  in 
flight.    The  present  segment  of  the  work  includes 
material  reviewed  by  the  author  in  the  period  October 
1957  through  December  1957.    The  more  interesting 
pap)ers  and  reports  (from  the  viewpoint  erf  the  aero- 
dynamicist)  are  discussed  briefly;  others  are  listed 
without  comment.    (Author)  (See  also  PB  161  442) 


James  Forrestal  Research  Center,   Princeton,  N.  J. 
INTERACTION  OF  A  TWO-DIMENSIONAL  INVISQD 
INCOMPRESSIBLE  JET  FACING  A  HYPERSONIC 
STREAM,   by  S  H.  Lam.    Rept.  on  Contract 
AF  49(638)465.    Mar  59,  34p.   3  refs.    Rept.   no.  447; 
AFOSR-TN- 59-274;  AD-212  708. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  018 

At  hypersonic  speeds,  if  one  protrudes  a  thin  spike 
from  the  nose  of  a  blunt  body,   such  that  the  spike  is 
at  zero  angle  of  attack  with  respect  to  the  oncoming 
stream,  the  boundary  layer  on  the  spike  will  thicken 
and  separate  before  it  reaches  the  nose  of  the  blunt 
body,  and  it  will  reattach  somewhere  downstream  on 
the  shoulder  of  the  blunt  body.    The  flow  p>attem  is 
drastically  different  from  that  of  a  flow  over  a  blunt 
body  without  a  spike,   since  the  hypersonic  flow  now 
effectively  flows  over  a  rather  slender  body.    The 
drag  is  greatly  reduced,  and  preliminary  data  show 
that  the  heat  transfer  rate  to  the  blunt  body  itself  is 
greatly  reduced  also.    The  hot  spot  on  this  spike- 
blunt  body  configuration  is  now  at  the  tip  of  the  thin 
spike  (and  probably  also  on  the  part  of  the  spike  be- 
fore separation  occurs)  which  must  be  protected  by 
suitable  cooling. 


James  Forrestal  Research  Center,  Princeton,  N.  J. 
SHOCK  INDUCED  UNSTEADY  LAMINAR  COM- 
PRESSIBLE BOUNDARY  LAYERS  ON  A  SEMI- 
INFINITE  FLAT  PLATE,   by  Sau-Hai  Lam  and  Luigi 
Crocco.    Rept.  on  Contract  AF  18(600)498.    Sep  58, 
nip.   19  refs.    Rept.   no.   428;  AFOSR-TN- 58-581; 
AD-162  101. 
Order  from  LC  mi  $6.00,  ph$l 8.  30  PB  146  017 

The  physical  problem  under  study  in  this  report  is  the 
shock  induced  two-dimensional  unsteady  laminar  com- 
pressible boundary  layer  on  a  semi-infinite  flat  plate. 
The  shock  is  considered  to  have  constaot  strength 
and  it  advances  into  a  quiescent  gas.    Twe  flat  plate 
is  at  zero  incidence  and  is  at  rest. 


Laboratorio  di  Meccanica  Ap^licata  del  Politecnico 

di  Torino  (Italy). 
TRANSONIC  FLOWS  PAST  SYMMETRICAL  AIR- 
FOILS WITO  ATTACHED  SHOCK  WAVE  (Moo<l); 
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PART  II,  by  Silvio  Nocilla.  Technical  note  9  on  Con- 
tract AF  61(514)1124.  July  58,  28p.  5  refs.  AFOSR- 
TN- 58-943;  AD- 205  083. 
Order  from  LC  mi$2.  70,  phH  80  PB  138  056 

The  present  paper  pursues  a  recent  study  of  the  A. 
and  extends  to  the  whole  field  the  determination  of  the 
transonic  flow  past  synrunetrical  airfoils  at  high  sub- 
sonic free  Mach  number,  with  attached  shock  wave. 
TTie  developed  theory  is  then  applied  to  the  study  of 
Tomotlka  -  Tamada's  profiles"  for  which  the  ve- 
locity-distribution on  the  profile,  the  sonic  line  and 
the  shock  line  are  numerically  determined.  (Author) 
(See  also  PB  134  861) 


Mississippi  State  U.  [State  College]. 
A  NEW  SIMPUFIED  FORM  OF  NAVIER- STOKES 
EQUATIONS  FOR  CURVIUNEAR  FLOWS,  by 
Maneshwar  Chandra  Mathur.  Research  rept.  no.  24 
on  Contract  Nonr-9/8(01).  30  May  59,  /4p.  6  refs 
AD-225  1//.  ^ 

Order  from  LC  mi$4.50.  ph$12.30  PB  146  258 

The  flow  around  elliptical  inlets  having  leading  edges 
of  small  radii  of  curvature  was  studied.   By  measuring 
the  order  of  magnitude  of  terms  in  the  Navier- Stokes 
boundary  layer  equations  for  curvilinear  flows  ,  it  was 
found  that  the  second  Navier-Stokes  equation  as  simpli- 
fied by  Tollmien  was  not  valid  in  the  region  of  separa- 
tion on  the  leading  edge.  Two  additional  terms  were 
found  which  should  be  included  in  the  second  Navier- 
Stokes  equation  for  curvilinear  flows  .   The  equations 
were  then  simplified  to  a  new  form.  (Author) 


Princeton  U. ,   N.  J. 
APPROXIMATE  SOLUTIONS  FOR  SUPERSONIC 
FLOW  OVER  WEDGES  AND  CONES,   by  A.  G. 
Hammitt  and  K.  R.  A.  Murthy.    Rept.  on  Contract 
AF  49(638)465.    Apr  59,  25p.  7  refs.    Rept.  no    449- 
\FOSR-TN- 59-304;  AD-213  088. 
Order  from  LC  mi$2.  70,  phK  80  PB  146  007 

Approximate  solutions  for  the  supersonic  flow  of  a 
gas  at  relatively  high  Mach  numbers  over  wedges  and 
cones  are  presented.    These  methods  provide  simple 
and  accurate  results  over  a  wide  range  of  Mach  num- 
ber and  SDecific  heat  ratios. 


Rosemount  Aeronautical  Labs.,   U.  of  Minnesota, 

Minneapolis. 

AERODYNAMIC  INVESTIGATION  OF  SLED  CON- 
FIGURATIONS FOR  THE  HOLLOMAN  TRACK,  by 
Rudolf  Hermann,   Frederick  Moynihan,  and  Walter 
Melnik.    Rept.  on  Contract  AF  29(600)1227.    June  59, 
210p.    19  refs.    AFMDC-TR-59-18. 
Order  from  LC  mi$9.  30,   ph$31.  80  PB  145  739 

Results  of  wind  tunnel  and  theoretical  investigatiwis 
a  the  aerodynamic  characteristics  of  supersonic 
sleds  are  presented  and  discussed.    The  wind  tunnel 
investigation  consists  of  lift,  drag,  and  pitching 
moment  measurements  for  families  of  rectangular 
and  circular  cross-section  sleds  mounted  on  a  simu- 
lated HoUoman  track.    Sled  geometric  variables 
studied  include  the  effects  of  height  above  the  trough, 
supper  beams,  nose  shape,   body  shape,  body  width,' 
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body  thickness,  body  length,  and  angle  (rf  attack. 
For  all  sled  configurations,  the  ground  effect  re- 
sults in  positive  lift  forces  and  for  many  the  lift  is 
on  the  order  of  and  even  larger  than  the  drag.    Some 
general  cwiclusions  to  minimize  the  lift  and  drag 
are:  keep  the  sled  bottom  at  or  above  the  rail  level; 
use  a  semi-pyramid  nose  with  the  flat  side  down; 
make  the  sled  bottom  rounded  with  the  generatrix 
parallel  with  the  ground;  use  a  body  width  about  three- 
fourths  of  a  track  width;  keep  the  body  thickness  as 
small  as  pxjssible,  and  if  necessary  to  further  re- 
duce the  lift,   use  a  small  negative  angle  of  attack. 


Rosemount  Aeronautical  Labs.,  U.  of  Minnesota, 
Minneapolis . 

BOUNDARY  LAYER  TRANSITION  WITO  GAS  IN- 
JECTION, by  C.  J.  Scott  and  G.  E.  Anderson.   Rept. 
on  Contract  AF  18(600)1226.   July  58,  32p.    24  refs. 
Research  rqjt.  no.   151;  AFOSR-TN-58-786; 
AD- 202  112. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  740 

Experiments  were  conducted  on  a  porous  16°  cone  at 
Mach  number  of  3.  7  to  ascertain  the  effects  of  gas 
injection  on  the  stability  of  the  laminar  boundary 
layer.   Observed  zero-heat-transfer  transition 
Reynolds  numbers  decrease  with  increased  injection 
but  this  effect  was  overcome  by  the  cooling  possible 
widi  injection.    (Author) 


Rosemount  Aeronautical  Labs.,  U.  of  Minnesota, 

Minneapolis. 
INTEGRAL  LAMINAR  BOUNDARY  LAYER  SOLU- 
TIONS USING  THE  CROCCO  VARIABLES^  by 
C.  J.  Scott.    Rept.  on  Contract  AF  18(600)1226. 
Aug  59,  23p.    18  refs.    Engineering  memo.  no.  86; 
AFOSR-TN-59-1304. 
Order  from  LC  mi  $2.  70,   ph$4.  80  PB  145  775 

An  analysis  is  presented  which  predicts  the  skin 
friction  and  surface  heat  transfer  characteristics  of 
a  compressible  laminar  boundary  layer.    The  present 
formulation  is  restricted  to  constant  specific  heat 
and  Prandtl  number  and  a  linear  variation  of  fluid 
viscosity  with  temperature.    Regions  where  the 
analysis  may  be  extended  are  pointed  out.    For  the 
injection  cases  considered,  the  coolant  gas  is  consid- 
ered to  be  identical  to  the  main  stream  fluid.  Numeri- 
cal examples  are  presented  for  constant  pressure, 
impermeable  and  permeable  surfaces,  with  upstream 
and  downstream  transpiration  cooling  and  strip  in- 
jection.   Surface  temperature  distributions  are  Jjre- 
sented  for  the  case  of  constant  surface  injection  with 
uniform  reservoir  temperature.    In  the  cases  where 
similarity  exists,  the  method  is  tested  by  comparisons 
with  exact  solutions  which  are  free  from  the  limita- 
tions of  the  present  analysis.    (Author) 


Rosemount  Aeronautical  Labs  . ,  U.  of  Minnesota, 

Minneapolis . 
LAMINAR,  TRANSITIONAL  AND  TURBULENT  MASS 
TRANSFER  COOUNG  EXPERIMENTS  AT  MACH 
NUMBERS  FROM  3  TO  5,  byC.  J.  Scott.  G.  E. 
G.  E.  Anderson,  andD.  R.  Elgin.  Rept.  for  Nov  54- 
Aug  57  on  Contract  AF  18(600)1226.  Aug  59,  31  p. 
20  refs.  Research  rept.  no.  162;  AFOSR-TN- 59- 1305. 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  760 
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A  summary  is  presented  of  experimental  research 
work  on  porous-wall  mass  transfer  cooling  effects. 
Two  coolants,  air  and  helium,  vMere  included  in  all  of 
the  investigations.  Laminar,  transitional,  and  turbu- 
lent boundary  layers  on  constant  pressure  surfaces 
were  investigated  using  flat  plates  and  cones .  A 
porous  hemisphere  was  used  to  examine  the  effect  of 
non-uniform  surface  pressure.  The  experimental  re- 
sults covering  relatively  low  temperatures  and  low 
speeds  confirm  analytical  boundary  layer  predictions 
on  the  relative  effectiveness  of  the  two  gases  in  re- 
ducing heat  transfer  although  quantitative  agreement 
does  not  exist.  The  available  th^ries  do  not  cor- 
rectly indicate  the  general  trend$  of  experimental 
temperature  recovery  factors  .  Transition  Reynolds 
nunrijer  decreases  caused  by  inj^tion  could  be  over- 
come by  the  cooling  made  possibje  by  the  injection 
process .  Both  laminar  and  turbulent  boundary  layers 
could  be  "blown-off'  the  bodies  by  excessive  coolant 
injection.  (Author) 


Rosemount  Aeronautical  Labs. ,  U.  of  Minnesota, 

Menneapolis. 
MASS  TRANSFER  COOLING  EXi'ERIMENTS  ON  A 
HEMISPHERE  AT  M-5,  by  G.  E.  Anderson, 
C.  J.   Scott,  and  D.  R.  Elgin.    Rejpt.  on  Contract 
AF  18(600)1226.    Aug  59,  31p.   16  refs.    Research 
repc.  no.   166;  AFOSR-TN-59-1306;  AD- 231  975. 
Order  from  LC  ml  $3.  00,  ph$6.  36  PB  145  788 

A  segmented,  porous  hemisphere  was  designed  and 
constructed  to  provide  a  constant  temperature  surface 
with  helium  mass  transfer  coolin|.    The  variation  of 
surface  heat  transfer  with  helium  injection  rate  and 
with  position  on  the  hemisphere  surface  was  meas- 
ured.   The  data  is  presented  alon^  with  available 
analytical  results.    (Author) 


Technische  Hochschule,  Munich  (West  Germany). 
A  NUMERICAL  APPROACH  TO  THE  QUESTION  OF 
STABILITY  OF  SUPERSONIC  ENCLOSURES  IN  AN 
OTHERWISE  SUBSONIC  FLOW  I^ELD;  by 
Wolfgang  Werner.   Technical  note  no.   12  on  Contract 
AF  61(514)1080.    7  Dec  59,  36p.   AFOSR-TN-60-256. 
Order  from  LC  mj>3. 00,  ph$6.  30  PB  145  855 

Information  is  given  on  a  numericjal  investigation  of 
stability  of  transonic  flows  past  a  prof ile.   An 
"exceptional"  solution  is  calculated  describing  a 
steady,  continous  transonic  flow.    This  solution  is 
used  as  initial  data  for  a  time  dependent  numerical 
calculation.    Result  seems  to  indicate  existence  erf 
stable  transonic  flows  with  shocksu    (Author) 


Technische  Hochschule,  Karlsritie  (West  Germany). 
THEORETICAL  INVESTIGATIONS  ON  RING  AIR- 
FOILS, by  Johannes  Weissinger.   Hept.  on  Contract 
AF  61(514)1207.  Jan  60,   115p.   10  fefs.  AFOSR-TN- 
60-343. 

Order  from  LC  ml$6.  00.  ph$18.  30  PB  146  435 

The  effects  of  interference  between  a  ring  airfoil  and  a 
slender  central  body  are  studied.  Simple  formulas  for 
the  lift  and  the  pitching  moment  are  derived  from  a 


more  thorough  theory  by  considerations  taken  from  lift- 
ing  line  and  three  quarter  point  theory.    Numer  ical  re- 
sults are  given  for  ellipsoidal  bodies.    Two  methods  for 
computing  the  three-dimensional  lanainar  boundary 
layer  on  ring  airfoils  are  developed.    TTie  first  is  based 
on  an  expansion  with  respect  to  the  angle  of  attack,  the 
second  is  an  iteration  procedure.   In  both  methods  a 
V.  Karmin-Pohlhausen  procedure  is  used.  The  wall 
streamlines  and  the  separation  line  are  shown. 
(Author) 

Hydrodynamics,  Hydraulics,  and  Hydrostatics 


Brown  U.   Div.  of  Applied  Mathematics,  Providence, 

R.   I. 
THE  MOTION  OF  A  SUBMERGED  BODY  MOVING 
VERTICALLY  TOWARDS  A  FREE  SURFACE,   by 
T.  C.  Woo.    Technical  rept.  no.  28  on  Contract  Nonr- 
562(07).    May  59,   28p.   5  refs.    562(07 )/28. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  260 

The  motion  of  a  submerged  body  moving  vertically 
upwards  towards  a  free  surface  is  treated  by  three 
methods.    In  the  image  method  we  approximate  the 
boundary  condition  on  the  free  surface  and  thus  obtain 
the  velocity  potential,  the  velocity  field,   etc. ,   by 
properly  adjusting  the  moticm  of  an  image  sphere.    In 
the  second  method  use  is  made  of  the  relation  between 
the  velocity  potential  and  the  correspwnding  impulsive 
pressure  system.    The  last  method  gives  some  pre- 
liminary results  treating  the  problem  in  the 
Lagrangian  description  of  fluid  motion.    (Author) 


Brown  U.   Div.  of  Applied  Mathematics.  Providence, 

R.   I. 
REFRACTION  SHOCK  WAVES  IN  A  NON- UNIFORM 
OCEAN,  by  Maurice  Holt  and  Sains  bury  L.   Strack. 
Technical  rept.   no.   18  on  Contract  Nonr-562(07). 
May  59,   15p.   3  refs.    562(07)/18. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  255 

In  an  ocean  the  temperature  is  approximately  constant 
in  a  shallow  layer  near  the  surface;  below  this  layer 
the  temperature  decreases  with  depth.    As  a  result 
when  an  explosion  is  initiated  at  a  point  in  the  non- 
uniform part  of  the  ocean  marked  refraction  effects 
occur.    These  are  especially  noticeable  in  the  shadow 
zone  formed  below  the  boundary  between  the  uniform 
and  non-uniform  regions.    Near  the  source  of  the  ex- 
plosion the  pressure  pulse  has  the  usual  shape  of 
initial  peak  followed  by  exponential  decay.    In  the 
shadow  zone,  however,  the  pulse  shape  is  changed  and 
the  initial  pressure  jump  at  the  head  of  the  wave  is 
followed  by  a  further  continuous  increase  to  a  maxi- 
mum behind  the  front. 


Office  of  Scientific  Research  and  Development. 

Div.  6. 
FLUID  DYNAMICS.    Summary  technical  rept.  vol.  20, 
Contract  OEMsr-1131.    1946,  declassified  17  July  58, 
301p.  81  refs. 
Order  from  LC  mi$ll.  10,  phH7. 10        PB  139  775 
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Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
A  STUDY  OF  SIMILARITY  TRANSFORMATIONS 
FOR  THE  EQUATIONS  OF  TWO-DIMENSIONAL 
INCOMPRESSIBLE  VISCOUS  FLUID  FLOW,  by 
Kocr-Sang  Wan.    Rept.  on  Contract  AF  49(638)445. 
Dec  59,   26p.    9  refs.    PIBAL  Rept.  no.  537;  AFOSR- 
TN-59-1257. 
Order  from  LC  mi|2.  70,  phH  80  PB  145  773 

In  this  report,  the  investigation  is  carried  out  to 
obtain  the  possible  similarity  transformations  to  a 
laminar  flow  equation  and  the  Navier- Stokes  equation 
for  two-dimensional  unsteady  and  steady  flows  in 
bodi  cartesian  and  polar  coordinates.    As  a  result, 
additional  similarity  transformations  are  obtained. 
TTiese  transformations  include  those  obtained  pre- 
viously in  the  boundary  layer  theory  as  special  cases. 
(Author) 


Stevens  Inst,  of  Tech.,  Hoboken,  N    J 
FINAL  REPORT,  by  Joel  L.  Lebowitz.  Rept.  for 
15  June- 15  Sep  59  on  Contract  AF  49(638)352    [19591 
23p.  9refs.  AFOSR-TR-59-150. 
Order  from  LC  mi$2.70.  ph$4.80  PB  145  714 


METALLURGY 


American  Brake  Shoe  Co. .  Mahwah,  N.  J. 
THE  MACHINABILITY  OF  AUSTENITIC  MANGA- 
VESE  STEELS,  by  Howard  S.  Avery  and  Henry  J. 
Chapin.    Final  summary  rept.  on  Cwitract  NObs- 
72243.    15  Sep  58,   185p.  51  refs.    Metallurgical  Dept. 
Case  rept.   1122-5;  AI>214  726. 
Order  from  LC  miJ8.  40,  ep$30.  30  PB  146  814 

Machinability  equivalent  to  that  of  304  (19Cr:9Ni) 
stainless  steel  together  with  the  strength,  economy 
and  non-magnetic  properties  of  12%  manganese  steel 
were  sought.    The  effects  of  lead,  silver,  sulfur, 
selenium,  bismuth,  zirconium,  and  carbon  were  in- 
vestigated.   Of  these,  bismuth  and  lower  carbon 
seemed  most  fruitful.    The  objectives  were  considered 
met  by  a  20%  manganese  steel  with  0.  60%C  to  which 
1%  bismuth  was  added,   with  a  recovery  of  0.  2-0.  4%Bi. 
This  alloy  could  be  lathe  turned  at  265  SFM.  threaded, 
drilled  and  tapped.    Force  requirements  and  friction 
in  machining  are  well  below  those  of  standard 
Hadfield's  manganese  steel.    After  toughening  by 
water  quenching  from  about  1900OF.  this  steel  is 
non-magnetic,   has  Izod  impact  resistance  above 
55  foot-lbs. ,   yield  strength  from  35,  000  to  45,  000 psi, 
tensile  strength  above  87,  000  psi  and  elongation  erf 
<0%  or  more. 


Allison  Div.,  General  Motors  Corp.,  Indianapolis, 

Ind. 

EFFECT  OF  BORON  CONTAINING  HIGH  ENERGY 
FUEL  COMBUSTION  PRODUCTS  ON  THE  PROPER- 
TIES OF  STATICALLY  STRESSED  HIGH  TEMPERA- 
TURE ALLOYS,  by  George  L.  Vonnegut  and 
Wilham  Mahler.  Rept.  for  1  May  58-31  July  59  on 
Aviation  Fuels,  Contract  AF  33(616)5753.  Jan  60, 
/Op.  WADC  Technical  rept.  59-317. 
Order  from  OTS  $1 .  75  PB  161  658 
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Details  are  presented  concerning  development  and 
operation  of  test  apparatus,  and  the  results  of  metal- 
lurgical evaluation  to  determine  effects  of  boron  con- 
taining (TMBO-TMBA)  high  energy  fuel  combustion 
products  on  the  stress  rupture  behavior  and  struc- 
tures of  representative  nickel,  and  cobalt,  base  high 
temperature  alloys  .   Results  of  tests  demonstrated 
that  the  stress  rupture  behavior  of  either  stressed  or 
unstressed  alloys  was  not  affected  by  the  boron  con- 
taining fuel  combustion  products  in  times  up  to  50 
hours  at  the  respective  exposure  temperatures . 
(Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
BRAZING  FOR  HIGH- TEMPERATURE  SERVICE,  by 
A.  F.  Haskins  and  R.  M.    Evans.    29  Mar  60,    15p. 
62  refs.   DMIC  memo,  48. 
Order  from  OTS  $0.  50  PB  161  198 

The  purpose  of  this  memorandum  is  to  summarize 
the  extent  of  advancement  in  the  field  of  brazing  for 
service  temperatures  in  excess  of  600  F.    In  recent 
years,  the  need  for  parts  fabricated  from  high-tem- 
perature, high -strength  corrosion -resistant  alloys 
has  imposed  a  demand  for  brazing  filler  metals  which 
are  compatible  with  these  base  metals  and  their  usage 
usage.    The  joining  erf  complex  struaures  has,  in 
many  cases,  demanded  that  these  filler  metals  be 
used  without  flux  and  that  departures  from  the  conven- 
tional brazing  processes  be  made.    This  memorandum 
is  designed  to  summarize  available  technical   infor- 
mation on  the  brazing  process  and  the  brazing  filler 
metals  used  to  join  these  high-temperature  materials. 
Because  of  the  volume  of  literature  available, '  it  is" 
impossible  to  include  the  tabular  and  graphical  pre- 
sentations which  are  so  important.    Therefore,  a 
rather  complete  bibliography  of  source  material  is 
included. 


Defense  Metals  Information  Center.  Battelle  Mem- 
orial InsL  .  Columbus,  Ohio. 

NOTES  ON  THE  DIFFUSION  BONDING  OF  METALS 

by  R.   M.   Evans.  20  Apr  60,   lOp.  23  refs.  DMIC 

memo.  53. 

Order  from  OTS  |0.  50  PB  161  203 


Industrial  Test  Lab. ,  Philadelphia  Naval  Shipyard, 

Pa. 
STUDY  OF  THE  REACTIONS  OF  THIOUREA  IN 
PICKLING  SOLUTIONS  UTILIZING  RADIOTRACER 
METHODS,  by  T.  F.  Boyd  and  M.  Galan.    Feb  59. 
17p.   2  refs.    Research  and  Development  rept    no 
6200D-5;  AD-214  298. 
Order  from  LC  mi $2.  40.  ph$3.  30  PB  145  834 

•The  amount  of  thiourea  adsorbed  on  steel  during 
pickling  was  determined  by  radiotracer  techniques. 
Small  amounts  of  thiourea  were  chemlsorbed  on  the 
steel.    Dissolution  of  the  steel  was  proportional  to 
acid  concentration  and  time  in  pickling  bath  and  in- 
dependent of  Iron  concentration.    Inhibition  increased 
rapidly  at  low  concentrations  of  thiourea,  up  to  about 
30  mg/L.    The  inhibition  increased  at  a  significantly 
lower  rate  with  higher  concentrations.    When  the 
pickling  bath  was  operated  continuously  most  of  the 
thiourea  was  decomposed  or  lost  from  the  solution  by 


carryout  on  the  steel;  only  a  amall  amount  was 
accounted  for  by  adsorption  o*  the  steel.    (Author) 


Metallurgical  Lab. ,  Norfolk  Naval  Shipyard, 

Itortsmouth,  Va. 
RECENT  LABORATORY  FINtXNGS  ON  HOT  DIP 
GALVANIZED  HIGH  TENSILE  STEEL  PLATES,  by 
H.   H.   Walkup,   H.   W.   Wotrlng,  and  L.   R.  Abbot,  Jr. 
Oct  57,  81p.    Development  rept.   NNSY  C-380 
Rept.   5387. 
Order  from  LC  miK  80,  ph$l3.  80  PB  146  233 

The  bend  test  and  weight  of  coating  requirements  for 
hot  dipped  galvanized  high  tensile  steel  plate  of 
Military  Specification  MlL-S-16113  B  (NAVY)  were 
investigated  in  order  to  determine  if  they  are  real- 
istic and  representative  of  the  coatings  on  commer- 
cially galvanized  plates.    Also),  information  was  ob- 
tained on  the  galvanizing  practices  that  are  used  by 
eleven  galvanizing  activities,  bn  the  relative  value  of 
the  bend,  chisel  and  hammer  tests  for  determining 
the  adherence  of  the  coatings  »nd  on  the  relation  be- 
tween the  results  for  average  thickness  of  coating  as 
determined  by  magnetic,  micBometer  and  stripping 
test  methods.    (Author) 


Nowotny,  Hans,   Vienna  (Austria). 
STRUCTURAL  INVESTIGATIONS  IN  COMBINED 
SILICIDE  AND  BORIDE  CERMETS,   by  Hans  Nowotny. 
Final  technical  rept.  for  1  Jan  59-20  Jan  60  on  Con- 
tract DA  91-591-EUC-1009.    fl960]  38p.   25  refs. 
Order  from  LC  mi$3.  00,  ph$6t  30  PB  145  949 

Structural  investigations  by  X-ray  techniques 
established:  metal-rich  phasel  in  the  tantalum -boron 
system  are  Ta2B  and  Ta3B2,   metal-rich  phases  in 
vanadium -boron  and  niobium -boron  are  respectively 
Nb3B2  and  V3B2  of  U3Si2- structure.    Part  of  the  phase 
diagram:  niobium-boron-silicon  has  h#»*>n  determined. 


and  Development. 


Office  of  Scientific  Research 

av.   18. 
WAR  METALLURGY.    Summa^-y  technical  rept. 
voL   1,  Contraa  OEMsr-1131.    1946,  declassified 
1958,   I81p.    609  refs. 
Order  from  LC  mi$8.  40,   ph$28.  80  PB  139  772 


Republic  Steel  Corp. ,  Canton,  Ohio. 
INVESTIGATION  OF  THE  HIGH  TEMPERATURE 
PROPERTIES  OF  HS88  AUSTENITIC  STEEL  MODI- 
FIED BY  ADDITIONS  OF  MOLYBDENUM,  TUNG- 
STEN,  TITANIUM.   BORON,   COBALT.  ALUMINUM 
AND  NITROGEN,  by  V.  W.  Whitmer,  S.  W.  Poole, 
and  R.  C.  Griffin.  Rept.  on  Contract  AF  33(616)178. 
1  Feb  54,  37p.  I  ref .  , 

Order  from  LC  mi$3.00,  ph$6L30  PB  146  285 

A  study  of  the  effect  of  compos|ition  modifications  on 
notch  toughness  of  a  base  analfsis  containing  11-14% 
chromium  and  13-17%  nickel  (HS88).  The  base  com- 
position was  modified  with  varying  additions  of  mo- 
lybdenum, cobalt,  tungsten,  titanium,  boron,  alumi- 
num, and  nitrogen.  The  analyses  tested,  revealed  no 


apparent  degree  of  notch  sensitivity  when  annealed  it 
I775OF,  hot-cold  worked  21%  and  31%  at  1375°?  and 
1325° F  respectively  and  stress  rupture  tested  at  both 
l200OFand  1350°F. 

(Metallurgy.  15  July  60) 

Ferrous  Metals 


Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris" 

Otaly). 
MAGNETIC  VISCOSITY  AND  ANNEALING  IN 
MAGNETIC  FIELD.    THEORY  OF  THE  MAGNETIC 
VISCOSITY  EXJE  TO  SOLUTE  ATOM  PAIRS»  by 
Giuseppe  Bicrci,  Andrea  Ferro,  and  Giorgio 
Montalenti.    Technical  rept.  3a  on  Investigation  of 
Magnetic  Relaxation  Due  to  Rotation  of  Couples  of 
Solute  Atoms,  Contract  AF  61(514)1331.    Nov  59, 
104p.    73  refs.    AFPSR-TN-60-193. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  145  861 

The  diffusion  viscosity  due  to  the  rotation  of  couples 
of  solute  atoms  in  alloys  is  studied.    The  relationship 
between  annealing  of  alloys  in  a  magnetic  field  and 
magnetic  after-effect  is  established.    The  theory  has 
been  tested  on  Fe-Si  and  Fe-Al  alloys  of  various 
compositions. 


Watertown  Arsenal  Labs.,  Mass. 
LOW  TEMPERATURE  PLASTIC  FLOW  AND  FRAC- 
TURE TENSION  PROPERTIES  OF  HEAT-TREATED 
SAE  4340  STEEL,  by  Frank  R.   Larson  and 
John  Nunes.    Dec  59,  56p.    35  refs.    Technical  rept. 
no.  WAL  TR  834.2/1;  AD-231  700. 
Order  from  LC  mi$3.  60,   ph$9.  30  PB  145  890 

True-stress  true-strain  tension  propenies  of  a  heat- 
treated  SAE  4340  steel  were  obtained  at  a  testing 
speed  of  0. 01 -inch  per  minute  over  a  range  of  temper- 
atures from  *-200O  to  -1960c.    The  flow  stress  at  a 
constant  true  strain  is  closely  described  by  a  recip- 
rocal absolute  temperature  function. 


Structural  Metallurgy  and  Corros 


ion 


California  Inst,  of  Tech. ,  Pasadena. 
METALLURGICAL  APPLICATIONS  OF  ELECTRON 
PROBE  ANALYSIS,  by  David  B.  Wittry.    Interim 
technical  rept.   no.   6  on  Design  and  Development  of 
an  Electronic  X-Ray  Probe  for  the  Study  of  Alloys 
and  of  the  Structure  of  Metals,  Contract  DA  04-495- 
ORD-1076.    Dec  59,  21p.   16  refs.    OOR  rept. 
1920.  1-Met. 
Order  from  LC  miJ2.  70,  ph$4.  80  PB  145  724 

The  concentration  profile  of  chromium  in  chromized 
iron.    Analysis  of  the  widmanstatten  structure  in 
meteoritic  iron.    Phase  identification  in  titanium- 
copper  and  titanium- silver  alloys.    Concentration 
fluctuations  in  solid  solution  alloys. 
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Climax  Molybdenum  Co.  of  Michigan,  Detroit. 
DEVELOPMENT  OF  HIGH  STRENGTHS  AND  HIGH 
RECRYSTALLIZATION  TEMPERATURES  IN  MOLYB- 
DENUM-BASE ALLOYS,  by  M.  Semchyshen,  Gordon 
D.  McArdle  and  Roben  Q.  Barr.  Rept,  on  Metallic 
Materials,  Contract  AF  33(616)2861.   Feb  59,   128p. 
9  refs.  WADC-TR-58-551;  AD- 209  383. 
Order  from  OTS  $2.  75  PB  161  542 

Initial  studies  involved  higher  alloy  castings  than  had 
previously  been  evaluated.    Evaluation  of  the  sound- 
ness, machinability,  hot  hardness  and  forgeability, 
practicability  of  preparing  large  castings  in  the  con- 
sumable electrode  equipment,  and  extrusion  of  large 
bodies  of  molybdenum.    The  most  outstanding  molyb- 
denum-base alloy  develc^ied  during  this  program  con- 
tained 0.  46%  titanium,  0.  08%  zirconium  and  0.  08% 
carbon.    The  alloy  required  one  hour  at  2950  F  for 
complete  recrystallization.    In  the  stress- ri^ure 
test,  this  alloy  required  79,000  psi  at  1800  F  for 
rupture  in  100  hours.    In  addition  to  the  ternary  alloy, 
promising  elevated  tenperature  properties  were  ex-  ' 
hibited  by  binary  alloys  containing  2. 00%  titanium, 
(0. 14%  carbon),  and  0.  3  and  0.  5%  zirconium  (0. 022 
carbon). 

Dow  Chemical  Co.  ,  Midland,  Mich. 
PROTECTIVE  COATINGS  ON  MAGNESIUM  ALLOYS 
INTENDED  FOR  USE  ON  COMPONENTS  OF  AIR- 
BORNE VEHICLES.    Final  rept.   for  1  July  57- 
l  Oct  58  on  Contract  DA  20-018-ORD- 15406.    [19581 
lUp.  AD-215  169. 
Order  from  LC  miJ6.  00,  ph$18.  30         PB  146  617 

Studies  of  various  metallic  coatings  for  corrosion 
con^xatibility  with  magnesimn  indicated  that  tin  is 
si4)erior  to  all  other  plates.    Combination  plates  of  tin 
and/or  alloys  with  other  metals  also  were  good  such 
as  tin-lead,  tin-nickel,  tin-chromium,  tin-zinc  and 
tin-cadmium.    Indium  also  was  relatively  compatible. 
Tin  plates  as  thin  as  0.  0002"  were  effective.    All  of 
these  coatings  were  better  than  the  now  commonly  used 
cadmium  or  zinc  as  a  coating  for  steel  (Fe)  fasteners. 
Tin  metallic  powder  in  paint,  hot  metal  spray  coatings 
of  tin  and  tin  shims  also  provided  an  inproved  result. 
Very  high  purity  aluminum  gave  excellent  compatibility 
when  used  as  a  solid  fastener  but  when  dectrodeposiied 
over  steel  was  quite  ineffective.    Combinations  of  a 
compaoble  metallic  coating  and  an  organic  paint  coat- 
ing were  more  effective  than  either  alone. 


Illinois  U.,  Urbana. 
FACTORS  INFLUENQNG  FRETTING  FATIGUE 
STRENGTH,  by  H    T.  Corten.  Technical  rept.  no.  46 
on  The  Behavior  of  Materials  under  Repeated  Stress , 
Contract  N6ari-07l(04).  June  55,  35p.  17  refs. 
T  i  AM  rept.  no.  88;  AD-68  087. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  578 

The  influence  of  clamping  pressure  on  the  fretting 
fatigue  strength  of  24S-T  aluminum  alloy  was  investi- 
gated. The  strength  was  reduced  to  approximately  50 
per  cent  of  the  unfretted  fatigue  strength  due  to  clamp- 
ing between  aluminum  clamping  pads  at  a  nominal 
pressure  of  4000  psi .   The  influence  of  dissimilar 
clamping  pad  materials,  including  aluminum,  brass, 
soft  and  hard  steel,  on  the  fretting  endurance  limit  of 


hard  steel  was  investigated.  The  strength  of  the  hard 
steel  specimens,  due  to  fretting  against  aluminum, 
soft  steel,  brass,  and  hard  steel  clamping  pads ,  was 
reduced  to  91  per  cent,  81  per  cent,  59  per  cent,  and 
50  per  cent,  respectively,  of  the  unfretted  endurance 
limit. 


Illinois  U. ,  Urbana. 
A  STUDY  OF  THE  MECHANISM  OF  FRACTURE 
IN  TORSION,  by  P.  G.  Jones  and  T.  J.  Dolan. 
Final  rept.  on  Ccxitract  Nonr- 1774(01).    May  56, 
46p.    9  refs.    T  &  AM  rept.  no.  97;  AD- 111  222. 
Order  from  LC  mi$3.  30,   ph$7.  80         PB  146  576 

An  experimental  investigation  was  conducted  to 
determine  the  influence  of  the  amount  of  available 
elastic  strain  energy  on  the  shear  fracture  charac- 
teristics of  several  metals.    Torsion  tests  were 
made  on  solid  1/2  in.  cylindrical  specimens  notched 
to  a  root  diameter  of  3/8  in.    Values  of  strain  energy 
release  rate  for  sudden  fracture  with  no  plastic  de- 
formation were  determined  for  SAE  8727  Steel  and 
were  found  to  be  considerably  lower  than  those  re- 
ported in  the  literature  for  tension  and  bending  of 
various  steels. 


Illinois  U. ,  Urbana. 
A  WIRE  FATIGUE  MACHINE  FOR  INVESTIGATION 
OF  THE  INFLUENCE  OF  COMPLEX  STRESS 
HISTORIES,  by  H.  T.  Corten  and  G.  M.  Sinclair. 
Technical  rept.  na  41  on  The  Behavior  of  Materials 
under  Repeated  Stress,  Contract  N6ori-71(04). 
Apr  55,  31p.    6  refs.    T  &  AM  rept.  no.  81; 
AD-64  455. 
Order  from  LC  mi$3. 00,  ph^.  30  PB  146  577 

A  wire  fatigue  testing  machine  that  operates  on  the 
principle  of  a  deflected  rotating  strut  was  designed 
to  investigate  fatigue  life  for  complex  stress  histories, 
particularly  those  consisting  of  repeated  blocks  of 
cycles.    For  a  comparative  study  of  material  behavior, 
wire  fatigue  testing  incorporates  several  particularly 
desirable  features,  namely  inexpensive  specimens 
and  small  scatter  of  data. 


Materials  Lab. ,  Wright  Air  Development  Div. , 

Wright- fttterson  AFB,  Ohio. 
AN  INVESTIGATION  OF  THE  RELATIONSHIP  OF 
HOT-HARDNESS  TO  THE  ELEVATED  TEMPERA- 
TURE EXTRUSION  BEHAVIOR  OF  SELECTED  ARC- 
CAST  MOLYBDENUM  BASE  ALLOYS,  by  John  Robert 
Giancola.    Rept.  for  1  Jan-1  Nov  59  on  Metallic  Mate- 
rials.   Feb  60,  133p.  41  refs.    WADD  Technical  rent 
59-26.  ^' 

Order  from  OTS  $2.  75  PB  161  669 

A  study  was  conducted  to  determine  the  relationship 
between  the  hot  hardness  and  the  required  extrusion 
forces  and  percent  yield  of  sound  material  for  molyb- 
denum and  molybdenum  base  alloys.    The  extrusion 
force  was  measured  while  the  controllable  variables 
were  held  constant.    It  was  found  that  no  definite  re- 
lationship between  hot  hardness  and  the  extrusion 
forces  or  yield  of  wound  metal  could  be  established. 
Extrusion  and  hot  hardness  data  are  presented  for 
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i 


unalloyed  Mo,  Mo-Ti.  and  Mo-*TI-Zr  alloys  along 
with  apparent  relationships  between  the  extrusion 
temperature  and  both  the  averse  extrusion  fibrce  and 
the  percent  yield.    (Author) 


Michigan  U.   Research  Inst. ,  Ann  Arbor. 
STUDIES  OF  HEAT-RESISTANT  ALLOYS,  by 
A.   Riillip  Coldren,  Jerry  E.   White  and  others.    Rept. 
for  15  Mar  58-15  June  59  on  Refractory  Metals,  Con- 
tract AF  33(616)5466.    Feb  60,   108p.   13  refs.    WADC 
Technical  rept.   59-606. 
Order  from  OTS  $2.  50  PB  161  667 

Results  are  reported  for  an  investigation  that  was 
carried  out  to  show  the  effect  df  hot  working  on  the 
structure  and  properties  of  heat-resistant  alloys.  The 
rupture  strength  of  hot  rolled   'A"  Nickel  at  lOO^F 
seemed  to  depend  primarily  on  substructure;  internal 
lattice  strains  as  measured  by  hardness  were  rela- 
tively unimportant.    At  800°F  the  creep  resistance  of 
"A"  Nickel  appeared  to  depend  on  internal  strains  and 
substructures  more  or  less  equally.    The  rupture 
properties  of  A- 286  at  1200PF  ♦nd  1350OF  in  the  hot- 
rolled  plus  heat-treated  condition  could  not  be  corre- 
lated with  the  small  variations  in  the  state  of  the 
■v'pfecipitate  that  were  observed.    A  rough  correlation 
was  found  between  grain  size  afid  properties.    In  a 
ferritic  steel  ("17-22-A"V)  an  improvement  in  prop- 
erties was  effected  by  rolling  aiustenite  at  tempera- 
tures too  low  for  recrystallizaCion.    In  a  study  of 
strain  aging  effects,   results  of  constant- strain- rate 
tension  tests  on  low  carbon  ste^l  and  A-286  Alloy 
suggested  that  forces  ai  chemical  attraction  between 
N  atoms  and  Si,  Al,  or  Ti  atoms  stabilize  Cotrell- 
type  atmospheres,  permitting  ijiem  to  be  effective  at 
higher-than-normal-temperatut-es.    (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
SOME  ELEVATED  TEMPERA tURE  PROPERTIES 
OF  PRECIPITATION  HARDENABLE  IRON- 
ALUMINUM  ALLOYS,  by  W.  J,  Buehler  and  C.  G. 
Dalrymple.    8  Jan  60,   19p.  7  rofs.    NAVORD  rept. 
6728. 
Order  from  OTS  $0.  50  PB  161  543 

The  effects  of  titanium  and  titanium  plus  carbon  on 
some  of  the  elevated  temperature  properties  of  the 
binary  iron-aluminum  alloys  wire  studied.    In  every 
case  the  titanium-bearing  alloys  were  evaluated  in 
the  precipitation  hardened  condjition.    A  binary  8% 
aluminum- iron  alloy,   incapable  of  precipitation 
hardening,   was  used  as  a  control.    The  data  reveal 
that  the  titanium  additions,  when  effectively  utilized 
as  a  stable  precipitated  second  Iphase,  greatly  in- 
crease the  stress- rupture .proptrties  of  an  iron- 
aluminum  alloy  containing  8  pe  -cent  aluminum  by 
weight.    (Author) 


Naval  Research  Lab. ,   Washington,   D.   C. 
FACTORS  INFLUENCING  THH  LEAD  CORROSIVITY 
OF  DlEfTER-BASE  OILS,   by  C   M.   Murphy, 
H.    Ravner,  and  C.   O.   TimmonB.    Interim  rept. 
29  Feb  60,   21p.   21  refs.    NRL  Rept.   5451. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  144  526 


The  increase  of  lead  corrosivity  during  storage  at 
diester-base  oils  of  Specification  MIL- L-7808  pre- 
vents the  stockpiling  of  adequate  reserves.    Lead 
corrosion  is  due  to  the  progressive  formation  of  the 
acid  half  ester  (2-ethylhexyl  hydrogen  sebacate)  re- 
sulting from  the  hydrolysis  of  sebacic  acid  diesters. 
Diester  hydrolysis  is  catalyzed  by  acid  phosphates, 
present  in  or  formed  from  tricresyl  phosphate,   the 
antiwear  additive.    Aliphatic  amines  effectively  neu- 
tralize these  strong  acids,  thus  negating  their  cata- 
lytic action.    The  most  positive  and  generally  applica- 
ble method  of  preventing  diester  oil  deterioration  is 
to  exclude  moisture.    (Author) 


Nepa  Div.  ,   Fairchild  Engine  and  Airplane  Corp. , 

Oak  Ridge,  Tenn. 
THE  SOLUBILITY  OF  METALS  AND  ALLOYS  IN 
LEAD-BISMUTH  EUTECTIC  AT  TEMPERATURES 
UP  TO  2200OF,  by  John  F.  CoUins  and  H.R.  Stephan. 
12  Apr  51,    13p.    1  ref.   NEPA  1803. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  146  224 

A  survey  of  readily  available  high  temperature  alloys 
and  metals  was  made  with  respect  to  their  solubility 
in  lead-bismuth  eutectic.  TTie  temperature  range  of 
900°  to  2200OF,  for  times  if)  to  100  hours  was  investi- 
gated.   Selected  stainless  steels,  special  alloys,  and 
refractory  metals  were  tested  by  the  agitated  c^sule 
method  developed  at  NEPA.   Evidence  of  selective  solu- 
bility of  nickel  and  manganese  makes  the  high  nickel 
alloys  undesirable.  A.  L  S.  L  Type  446  showed  the 
least  solubility  among  the  alloys  and  molybdenum  was 
the  most  resistant  of  the  metals  tested.    (Author) 


Northwestern  U.  [Evans ton.  III.  ] 
DISLOCATION  THEORY  OF  STRAIN  AGING,  by 
T.  Mura,   E,   Lautenschlager  and  J.  O.  Brittain.    Rept. 
on  Contract  AF  18(600)1598.    1  Feb  60,  20p.    6  refs. 
AFOSR-TN-60-206. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  857 

The  return  of  the  yield  point  following  strain  aging 
is  due  to  the  locking  of  dislocations  by  a  solute  atmos- 
phere and  is  proportional  to  the  number  of  solute 
atoms  in  the  atmosphere  along  the  dislocation.    The 
theory  was  compared  with  a  series  of  the  experiments 
which  were  done  under  several  aging  temperatures, 
plastic  strains,  and  aging  stresses. 


Pitman-Dunn  Labs.   [Group]  Frankford  Arsenal, 

Philadelphia,  Pa. 
SURVEY  OF  THE  LITERATURE  ON  SODIUM  MODI- 
FICATION OF  ALUMINUM- SILICON- MAGNESIUM 
ALLOYS,  by  R.  C.  Harris.   Feb  54,   15p.    18  refs. 
Memo.   rept.   MR -556. 
Order  from  LC  mi$2.  50,  ph$3.  30  PB  146  850 

The  effects  of  sodium  on  the  microstructure  an<l  nie- 
chanical  properties  of  aluminum- silicon  alloys  are  de- 
scribed.   From  the  work  done  on  the  subject  several 
theories  to  account  for  the  microstructural  changes 
have  been  devdcf)ed. 
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NUCLEAR   PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Army  Signal  Research  and  Devel<^ment  Lab. ,  Fort 

Monmouth,  N.   J. 
THE  FEASIBILITY  OF  NUCLEAR  SHIELDING  FOR 
ELECTRONIC  QRCUITRY,  by  Byron  S.  Gottfried  and 
Alton  L.  Long.  24  Oct  58,   17p.   8  refs.   USASRDL 
Technical  rqjt.   1996. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  754 

Although  it  is  possible  to  shield  against  nuclear  radia- 
tion with  known  materials,  there  is  no  single  known 
material  which  will  effectively  shield  against  all  types 
of  radiation  emanating  from  an  atomic  weapon.    An 
effective  radiation  shield  must,  therefore,  consist  of 
a  combination  of  several  materials,  each  being  chosen 
for  a  particular  type  of  radiation.    Such  a  radiation 
shield  would  be  extremely  heavy  and  bulky.    The  use 
of  special  homogeneous  mixtures  or  coatings  offers  ho 
escape  from  the  large  bulk  of  material  needed  to 
shield  against  radiation.    Therefore,  while  electronic 
systems  may  contain  a  radiation  shield,  the  decision 
to  employ  such  a  shield  should  be  made  only  when  the 
designer  is  \mb11  aware  of  the  disadvantages  and  short- 
comings of  such  a  design.    (Author) 


Fribourg  U.  (Switzerland). 
GAS  BUBBLE  CHAMBER   RESEARCH.   Final  rept    on 
Contract  AF  61(514)1262.   [19581  37p.   14  refs 
AFOSR-TR-60-25. 
Order  from  LC  nu$3. 00,  ph$6.  30  PB  145  852 


National  Bureau  of  Standards,  Washington,   D.   C. 
ISOTOPIC  ABUNDANCE  RATIOS  REPORTED  FOR 
REFERENCE  SAMPLES  STOCKED  BY  THE 
NATIONAL  BUREAU  OF  STANDARDS,  by  Fred  L. 
Mohler.    May  1960,   14p.  32  refs.    Technical  note 
no.  51. 
Order  from  OTS  $0.  50  PB  161  552 

The  National  Bureau  of  Standards  maintains  a  stock 
of  reference  samples  ai  isotopic  abundance  and  this 
paper  gives  results  that  have  been  reported  on  meas- 
urements of  these  samples.    Some  information  has 
been  received  on  24  or  the  32  samples.    The  paper  in- 
cludes a  list  of  the  reference  samples  and  tables  of 
the  results  reported  with  notes  on  these  results. 
(Author) 


Nuclear  Development  Corp.  erf  America,  White 
Plains,  N.   Y. 

DIFFERENTIAL  ELASTIC  NEUTRON  SCATTERING 
CROSS  SECTION  OF  OXYGEN,  by  H.  Lustig. 
Final  rept.  for  17  Dec-30  Sep  59  on  Contract  DA 
l8-108-405-cml-295.    1  Nov  59,   16p.    19  refs. 
NDA  2111-3,   Vol  A. 
Order  from  LC  mi|2.  40,  ph$3.  30  PB  146  777 

A  set  of  elastic  scattering  angular  distributions  is 
I«"esented  for  neutron  energies  up  to  18  Mev.    Cal- 
culations undertaken  for  the  determination  of  reso- 
MDce  parameters  in  the  incident  neutron  energy 
region  from  2. 5  to  4. 0  Mev  are  described.    (Author)      79 


Ohio  State  U.   Research  Foundation,  Columbus 
COLLISION  CROSS  SECTION  STUDY  OF  CO2 
WITH  A  THEORETICAL  STUDY  OF  TWO  TRANSI- 
TIONS, by  Jerome  C.  Shiloff  and  Edwin  N.  Lassettre. 
Scientific  rept.  no.   10  on  Contract  AF  19(122)642 
July  57,   lOlp.  41  refs.    AFCRC-TN- 58-234; 
AD- 228  596. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  139  347 

Differential  collision  cross  section  and  generalized 
oscillator  strengths  were  determined  for  8  peaks  in 
the  CO2  spectrum  and  at  9  excitation  energies  in  the 
Ionized  continuum  extending  to  79.  0  ev.    Electrcms  of 
Incident  kinetic  energy  of  about  500  ev  are  employed 
throughout.    Two  weak  transitions  at  about  8.  6  and 
9.  2  ev  excitation  energy  were  studied  in  detail.   These 
transitions  are  so  weak  as  to  suggest  that  they  would 
be  forbidden  except  for  vibrational  distorticMi  of  the 
carbon  dioxide  molecules.    Selection  rules  were 
treated  in  detail  and  a  tentative  assignment  was  made 
(Author) 


Palmer  Physical  Lab.,  Princeton  U. ,  N.  J. 
A  COUNTER-CLOUD  CHAMBER  INVESTIGATION 
OF  K-»-  MESONS  PRODUCED  IN  COSMIC  RAYS,  by 
Herbert  Gursky.    Doctoral  thesis.    Technical  rept. 
no.  23  on  Cosmic  Ray  and  Elementary  Particles  Groiro 
Group,  Contract  Nonr- 1858(06).    26  May  59,  124p. 
37  refs.   AD-218  589. 
Order  from  LC  nii$6.  30,  ph$19.  80  PB  145  909 

An  experiment  was  carried  out  in  which  stopping  K 
mesons  were  observed  in  a  multiple  cloud  chamber. 
Simultaneously  the  decay  lifetimes  of  the  particles  ' 
were  recorded  by  associated  elearonic  components. 
The  cloud  chamber  was  triggered  when  one  scintil- 
lation counter  recorded  a  decay  coincidence  with  re- 
spect to  another  counter  within  a  time  interval  of  15 
to  115  m^  sec. 


Pittsburgh  U. ,  Pa. 
SOME  CONSEQUENCES  OF  THE  COMPOUND  ION 
MODEL,  by  Elizabeth  Baranger  and  Edward  GerJuoy. 
Technical  rept.  no.  5  on  Capture- Loss  and  Ionization 
Cross -Sections  of  Ions  and  Neutral  Particles,  Con- 
tract Nonr-624(06).    Apr  58,  21p.   22  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  611 

Cross  sections  for  excitation  of  atoms  levels  by  elec- 
tros often  vary  sharply  with  energy  near  threshold, 
as  if  resonating  with  a  state  of  the  compound  ion. 
Some  consequences  of  this  "compound  ion  model"  of 
excitation  are  explored.    In  particular  it  is  shown  that 
information  bearing  on  the  validity  erf  the  model  can 
be  obtained  from  measurements  of  the  angular  dis- 
tribution and  polarization  erf  the  light  emitted  follow- 
ing excitation  to  radiating  states.    Possible  applica- 
tions to  Hg  and  to  He  are  discussed.   (Author) 


Physics  Research  Lab. ,  U.  of  Illinois,  Champaign 
TABLES  OF  CROSS  SECTIONS  FOR  TT*  PHOTO-     " 
PRODUCTION  FROM  HYDROGEN,    ACCORDING  TO 
THE  THEORY  OF  CHEW,   GOLDBERGER.    LOW 
AND  NAMBU,  by  C.   S.   Robinson.    Technical  rept 
no.  8  on  Contract  Nonr- 1834(05).    22  May  59,  32p.' 


6  refs.    AD-219  255. 

Order  from  LC  mi$3.  00,  ph$6. 
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Contents: 

The  phocoproduction  amplitude 

The  cross  section  formula 

Calculation  of  quantities  in  the  center-of- mass  system 

Important  dynamical  quantitiei 
Calculation  of  numerical  values  of  differential  cross 

sections 

Effect  of  direct  interaction  tefms  appearing  in  cross 

section 

Angular  distributions 
Total  cross  sections 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
IRRADIATION  "FACTOR- DEPENDENCY':   STY- 
RENE  (MONOMER),  by  Ed.   F.  Degering.  Charles 
Merritt  and  others.    Nov  59,   3fi|p.    6  refs.    Radiation 
Chemistry  Lab.   series  research  rept.  no.   1. 
Order  from  LC  mi $3.  00,   ph$6.i30  PB  145  707 

The  irradiation-polymerization'of  vinyl  monomers 
was  selected  for  the  evaluation  of  parameters, 
inasmuch  as  procedures  for  evaluating  the  over- all  re- 
sults were  well  defined  for  certain  systems  such  as 
monomeric  styrene.    Results  to  date  on  the  irradia- 
tion-induced polymerization  of  tnonomeric  styrene, 
with  variations  in  the  parameteis,  comprise  the 
material  for  this  report. 


Stanford  U. ,  Calif. 
SIGNS  OF  THE  GRAVITATIONAL  MASS  OF  A 
POSITRON,  by  L.  I.  Schiff.    Tachnical  rept.  no.   42 


on  Contract  AF  18(600)545.    Seb  58,  5p.    4  refs. 
Rept.  no.  545-42;  AFOSR-TN-58-783;  AD- 202  008. 
Order  from  LC  mi$l.  80,   ph$l.j80  PB  137  536 

SuggesticHis  are  made  that  an  arltiparticle  may  have 
the  opposite  sign  of  gravitational  mass  from  its  corre- 
sponding particles.    Work  is  presented  to  point  out  that 
this  sign  can  be  determined  experimentally  in  the  case 
of  a  F>ositron.    In  these  experimients  the  ratio  of  gravi- 
tational to  inertial  mass  was  measured  for  several 
substances,  and  the  attempt  made  to  detect  differences 
in  this  ratio  between  one  substance  and  another.    No 
definite  evidence  for  such  diffeijences  was  found.    In 
several  cases,  the  uncertaintiei  in  the  fractional  dif- 
ferences of  the  ratios  were  less 
(Author) 


than  one  part  in  10^ 


Willow  Run  Labs.,  U.  of  Michigan,  Ann  Arbor. 
PHOTOGRAPHY  OF  COSMIC  RAY  TRACKS  WITH 
A  CASCADE  LUMINESCENT  CHAMBER,  by 
Lawrence  W.  Jones  and  Martin  L.  Perl.    Rept.  on 
Proj.  Michigan,   Contract  DA  3d-039-sc-78801. 
May  59,   14p.    8  refs.    RepL  no*  2900- 11-T; 
AD- 216  789. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  145  892 

The  tracks  of  minimum  ionizing  particles  have  been 
phocographed  in  a  luminescent  chamber  for  what  is 
believed  to  be  the  first  time.    A  cascade  luminescent 
chamber  made  up  of  three  image  tubes  coupled  with 


refractive  optics  has  been  used  to  photograph  tracks 
erf  cosmic  ray  ^  mesons  in  a  sodium  iodide  crystal. 
The  very  high  time  resolution  and  postevent  triggering 
achieved  through  these  experiments  will  facilitate  ex- 
[jerimentation  with  impure  beams  from  acceleration 
and  with  cosmic  rays.  This  report  describes  the 
apparatus  with  details  of  measurement  on  image  tube 
characteristics  and  the  nature  oi  bacicground.    The 
same  type  of  apparatus  is  applicable  to  other  problenu 
where  very  weak  light  signals  (several  thousand 
photons  total)  must  be  photographed.    (Author) 


Instruments  and  Installations 
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Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
NEUTRON  DOSIMETRY  RESEARCH,  by  W.  S. 
Diethorn,   E.   Paskell  and  others.    Quarterly  progress 
rept.  no.  3,   15  Sep- 14  Dec  57,   on  Contract  DA  36- 
039-SC-73174.    24  Mar  58,  44p.    16  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  939 

Systems  of  fiersonnel  neutron  dosimetry  are  being  in- 
vestigated for  application  in  mixed  fields  of  fast- 
neutron  and  gamma  radiation.    In  the  first  phase  of  the 
the  study,  silicon  semiconduaor  devices  and  com- 
fKxind  semiconductors  are  being  prepared  and  irradi- 
ated for  the  purpose  of  determining  their  resp>onse  to 
fast  neutron  doses  less  than  600  tissue  rads.    A  paper 
study  of  ion -chamber  performance  during  short  bur  so 
of  high -intensity  radiation  is  being  conducted  in  the 
second  pihase  of  the  program.    The  major  purpose  of 
this  latter  study  is  to  determine  the  effect  of  ion  re- 
combination on  chamber  performance.    (See  also 
PB  137  194) 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
PERSONNEL  NEUTRON- DOSIMETRY  SYSTEMS,  by 
W.  S.  Diethorn,   E.   Paskell  and  others.    Final  rept. 
on  Contract  DA  36-039-sc-73174.    15  May  58,   44p. 
23  refs. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  145  938 

In  the  early  stages  of  the  program  three  dosimetry 
areas  were  investigated:  semiconductor  devices,  ion 
chambers,   and  chemical  recoil-proton  systems.    The 
study  on  chemical  recoil-proton  dosimeter  systems 
was  terminated  at  the  conclusion  of  a  literature  survey 
on  this  type  of  dosimeter.    Before  experimental  work 
on  the  ion-chamber  phase  of  the  program  was  initiated 
the  objective  of  this  phase  was  changed,  and  subse- 
quent efforts  were  directed  toward  a  paper  study  erf 
ion-chamber  performance  in  short-burst,  high-inten- 
sity radiation  fields.    In  the  semiconductor  phase  of 
the  program  studies  were  restricted  to  silicon  and 
compound  semiconductor  devices.  (See  alsoPB  145  939) 

Nuclear  Reactions 


Pennsylvania  U. ,  Philadelphia. 
GAMMA-RAY  ACTIVATION  OF  CARBON,  by 
Leonard  D.  Cohen.   Technical  rept.  no.  5  on  Contract 
Nonr-551(17).   [1959]  89p.  51  refs. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  146  290 


b  this  experiment  carbtMi  samples  were  activated  by 
the  nx)nochromatlc  gammia-rays  produced  by  the  re- 
action T(p,  \)He4.    The  gamma- ray  energy  was  varied 
over  the  range  20. 1  to  21.  1  Mev  by  varying  the  energy 
of  the  protons  produced  by  a  Van  de  Graaff  accelera- 
tor,   liie  resolution  (80  Kev)  and  sensitivity  (0.  4  mb) 
of  this  ejcperiment  were  sufficient  to  detect  struaure 
in  the  Cl^t ,  n)Cll  reactioa    The  results  of  this  ex- 
periment show  that  structure  in  the  reaction 
c12(y,  n)C^^  does  i»t  exist  to  the  extent  predicted  by 
L.  Katz  and  co-workers.  The  results  are  not  incon- 
sistent with  broader  structure  reported  from  the 
C12(y,p)b11  reaction,  the  B^^{p.y)C^2  reaction,  and 
the  B^HP.  ")C^^  reaction.  A  reaction  cross-section 
verses  photon  energy  curve  for  the  C^^y,  n)Cll  re- 
action is  Riven. 


Pittsburgh  U. ,  Pa. 
INELASTIC  COLLISION  CROSS  SECTIONS  FOR 
PROTONS  AND  ATOMIC  HYDROGEN  ON  MOLEC- 
ULAR HYDROGEN,  by  R.  Curran  and  T.  M.  Donahue. 
Technical  rept.  no.  8  on  Capture- Loss  and  Ionization 
Cross -Sections  erf  Ions  and  Neutral  Particles,  Con- 
tract Nonr-624(06).    Apr  59,   42p.   18  refs. 
Order  frMn  LC  mi $3.  30,  ph$7.  80  PB  145  929 

Measurements  of  the  single  electron  capture  cross 
section,  ^IQ,  for  protons  erf  energies  2.  5  to  60  Kev 
are  reported  and  measurements  erf  single  electron 
capture  and  loss  cross  sections  for  atomic  hydrogen, 
CTqI  and  CTqi  respectively,  over  the  same  energy 
range.    Reported  for  the  first  time  are  measurements 
of  the  total  cross  section  for  production  erf  ion  pairs 
by  hydrogen  atoms  in  molecular  hydre>gen. 


Sarah  Mellon  Scaife  Radiation  Lab. ,  U.  of  Pittsburgh, 

Pa. 
DEUTER ON- INDUCED  REACTIONS  IN  CARBON- 14, 
^V  Wesley  Eugene  Moore.  Doctoral  thesis.  Technical 
repL  no.  XI  on  Precision  Scattering  of  Nuclear  Parti- 
cles, Contract  N7onr- 32505.   Apr  59,  93p.   39  refs. 
AD-217  716. 
Order  from  LC  mi$5.  40,  phJ15.  30  PB  145  791 

A  study  was  made  of  the  reactions  Cl^d,p)Cl5, 
Cl4(d.d')Cl4,  cl^d,  t)Cl3  and  C^Hd.^W^  using  14.9 
Mev  deuterons.    High  resolution  magnetic  analysis  of 
both  the  incident  beam  and  the  charged  reaction  parti- 
cles was  used.    Nine  proton  groups  were  related  to  the 
Cl5  ground  state  and  to  excited  states  at  0.745  ±0.020, 
3. 09  ±  0. 03,  5.  94  ±0.  03,  0.  38  ±  0. 03,  7.  32  ±  0. 03, 
8.  41  ±0.05,  and  possibly  at  4.21  .4:0.03  and  7.47  ± 
0. 05  Mev.    Angxilar  distributions  were  obtained  for  4 
of  these  sutes  and  comparison  with  Butler  stripping 
theory  fProc  Roy  Soc  (London)  208:36.   1951]  was  used 
to  fix  the  spins  and  parities  of  the  C^^  ground  state 
On-O.  J  •1/2*)  and  first  excited  state  (ln-2,  J-5/2+). 
Reduced  widths  obtained  are®  2,o.  093  and  0.  032, 
respectively.    Known  Cl4  levels  were  studied  by  ob- 
serving the  spectrum  of  inelastically  scattered  deute- 
rons, and  a  new  level  at  7.  010  ±0. 020  Mev  was  dis- 
covered.   Ratios  of  reduced  widths  for  the  0^3  3. 09- 
and  3.  86-Mev  levels,  relative  to  the  Cl3  ground  state, 
indicate  that  the  Cl4  ground  state  wave  function  has 
^v^and  13.  4  per  cent  admixtures  of  s4p8(2s)2  and 
84pOd2  configuration  to  the  s^plO  configuration.    The 
strength  of  the  s4p8(i2  admixture  suggests  that  the 
anomalously  long  beta- dec  ay  half- life  of  Cl4  may  be 
explained  without  invoking  a  tensor  force.    (Author)        g. 


Radioactivity 


Air  Force  Special  Weapons  Cer  _r,  Kirtland  AFB, 

N.  Mex. 
MAXIMUM  PERMISSIBLE  ACTIVITY  (MPA)  OF 
FISSION  PRODUCTS  IN  AIR  AND  WATER  VERSUS 
THE  AGE  OF  THE  PRODUCTS,  by  Donald  L. 
Summers.  Marvin  C.  Gaske,  and  James  L.  Dick. 
Dec  58,   14p.  7  refs.    AFSWC-TN-58-30. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  146  672 

When  mixed  fission  products  are  present  in  air  and 
water,  the  maximum  permissible  activity  (MPA)  is 
dependent  on  the  relative  activity  of  the  individual 
isotopes.    This,  in  turn,  is  dependent  on  the  age  of 
the  products.    The  MPA  can  be  determined  most  ac- 
curately from  measurements  erf  the  isotopic  concen- 
tratiems;  however,  the  separation  of  mixed  fission 
products  into  their  constituent  activities  is  extremely 
complicated  and  costly.    In  order  to  provide  a  simple 
method  erf  evaluating  liie  internal  radiation  hazard, 
the  MPA's  for  ideal  mixtures  of  fissicm  products 
versus  their  ages  were  calculated  and  plotted.    The 
resulting  curves  show  that  the  MPA's  change  appre- 
ciably with  time.    An  application  of  the  curves  can  be 
found  in  AFSWC  TN-58-29,  Limits  for  Radiation 
Control  and  Release  of  Air  Force  Material  Ccwitami- 
nated  with  Fission  Products  (Revised),  scxan  to  be 
published. 


Lyman  Lab.  of  Physics,  Harvard  U. ,  Cambridge, 

Mass. 
NUCLEAR  SPECTRA  OF  THE  THORIUM  ACTIVE 
DEPOSIT,  by  Guy  Trask  Emery.  Doctoral  thesis. 
Rept.  on  Contract  Nonr- 1866(19).  Apr  59,  94p. 
228  refs.  Technical  rept.  no.  1-9. 
Order  from  LC  mi$5.40,  ph$15.30  PB  145  794 

The  relative  intensities  of  the  gamma  rays  of  the  de- 
scendants of  radiothorium  have  been  studied  by 
measuring  the  photoelectron  spectrum  from  thorium 
and  platinum  foils .  Some  of  the  previexis  work  on  the 
radiations  from  the  thorium  active  dejxjsit  is  re- 
viewed. The  level  schemes  of  polonium  212,  lead  208, 
thallium  208,  and  bismuth  212  are  discussed  in  the 
light  of  the  information  found  here  and  other  recent 
information,  and  are  compared  with  the  predictions 
of  the  shell  and  collective  models  .  A  listing  of  much 
of  the  previous  work  on  the  radiations  from  and  decay 
schemes  of  these  nuclei  is  included . 


Materials  Lab. ,  Wright  Air  Development  Div. , 

Wright-Patterson  AFB,  Ohio. 
MEASUREMENT  OF  SCATTERED  GAMMA  RAYS 
DM  FOIL  ACTIVATION,  by  Michael  P.  Charles.  Rept. 
for  June  58-Nov  59  on  Materials  Analysis  and  Eval- 
uation Techniques.  Dec  59,  22p.  5  refs.  WADD 
Technical  repL  59-4. 
Order  from  OTS  $0.75  PB  161  687 

It  is  the  purpose  of  this  repon  to  determine  the 
scattered  radiation  component  of  pure  gamma- ray 
sources  used  in  radiation  effects  studies.   The  method 
to  be  developed   involves  the  excitation  oi  metastable 
levels  in  such  materials  as  In,  Cd,  Ag,  Lu,  Hg.  ft* 


Hf,  Sr,  and  Rh  by  gamma -ray  inelastic  scattering 
processes.    The  direct  excitation  of  the  metastable 
states  is  forbidden,  but  these  levels  can  be  excited 
indirectly  if  the  Co"^  gamma  rays  have  been  degraded 
in  crergjy-so  that  the  remaining  energy  corresponds 
to  that  of  a  level  higher  than  tie  metastable  levels  but 
which  decays  immediately  to  the  metastable  level. 
Although  the  cross -sections  fbr  gamma-gamma  acti- 
vation at  these  levels  have  not  been  measured,  the 
relative  activation  of  such  foils  through  out  the 
irradiation  volume  was  found  to  provide  considerable 
information  on  the  energy  distribution  of  scanered 
radiation  in  the  WAOD  kilocurie  gamma  ray  sources. 
(Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
CRITICAL  ANALYSIS  OF  MEASUREMENTS  OF 
THE  GROSS  FISSION  PRODUCT  ACTIVITY  IN  THE 
AIR  AT  GROUND  LEVEL,  by  L.  a   Lockhart,  Jr. 
and  R.  L.  fttterson,  Jr.    Interim  rept.   19  Feb  60, 
18p.   5  refs.    NRL  Rept.   5440, 
Order  from  LC  mi$2.  40,  ph$S.  30  PB  144  112 

A  comparison  of  the  fission  product  radioactivity  in 
the  air  at  a  given  site  as  determined  by  use  d  differ- 
ent techniques  for  collection  of  samples  and  measure- 
ment erf  radioactivity  has  shovim  widely  divergent  re- 
suits  to  have  been  obtained.    A  stixJy  of  the  two  widely 
different  techniques  in  use  at  KRL  has  demonstrated 
that  these  discrepancies  are  due  to  the  different 
counting  and  standardization  techniques  employed  and 
to  the  inherent  difficulty  resulting  from  the  changing 
P  spectrum  of  fission  producti  with  age.    The  proce- 
dures employed  for  estimation  of  the  radioactivity  of 
samples  collected  in  the  NRL  80th-meridian  program 
seem  to  be  relatively  insensitive  to  this  changing  p 
energy  and  to  give  particularly  good  results  for  the 
older  debris.    For  the  most  accurate  results  the 
radioactivity  of  some  one  or  more  specific  isotopes 
should  be  followed.    (Author) 


Stevens  Inst,  of  Tech. ,  Hobdken,  N.  J. 
LITERATURE  SURVEY  ON  THE  EFFECTS  OF  NU- 
CLEAR RADIATION  TO  ELECTRON  TUBE  MA- 
TERIALS, by  E.  R.  Johnson.  Quarterly  rept.  no.  8, 
1  Mar-1  June  59,  on  Contract  DA  36-039 -sc- 731 46. 
[1959]  20p.   15  refs.  AD- 220  318. 
Order  from  LC  mi$2.  40.  phW.  30  PB  145  881 

Ceramic  tubes  when  exposed  to  a  total  dose  of  10^^  nvt 
have  a  residual  activity  after  cwd  weeks  exceeding 
100  R/hr  at  the  surface.    The  effect  of  this  high  resid- 
ual activity  in  relation  to  tube  life  is  discussed.    The 
effect  of  nuclear  radiation  on  $ubminature  tubes,  thin 
films,  magnetic  materials,  and  secondary  emission 
is  discussed.  (Author)  (See  also  PB  143  897) 

PERSONNEL  SUPPLIES  AND 


PERSONAL  EQUIPMENT 


Arctic  Aeromedical  Lab.  ,  Ladd  AFB,  Alaska. 
SERVICE  TEST  OF  AIRCREW  ALERT  BOOTS,  by 
Norman  C.  Van  Tassel.    July  39,  9p.  Technical  note 
AAL-TN-59-14;  AD-230  850. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  235 


The  Dehner  boot,  which  was  developed  for  aircrew 
members  (^}erating  under  environmental  conditiona 
encountered  within  the  Alaskan  Air  Command,  was 
evaluated.    The  test  item  is  a  quick-donning  boot 
equipped  with  a  zipper  attachment  between  2  sets  d 
laces  for  rapid  placement  and  adjustability.    The  boot 
is  put  on  and  laced  to  fit  comfortably.    It  is  then  re- 
moved by  unzipping,  and  when  it  is  to  be  donned 
again,  it  need  only  be  slipped  on  and  zipped  i^.    Teat 
results  obtained  from  50  individuals  indicated  that 
the  boots  would  provide  adequate  thermal  protection 
for  0°F  ±10°    depending  on  the  degree  of  activity  of 
the  wearer.    Results  further  indicated  that  the  test 
boots  with  leather  soles  do  not  provide  adequate 
protection  or.  slippery  surfaces,  and  present  a  safety 
hazard.    TTie  composition  soles  did  provide  adequatt 
traction. 


Columbia  U.  School  of  Engineering,  New  York. 
THE  DETERIORATION  OF  INVENTORY  AND 
EQUIPMENT,  by  M.  Klein  and  L.   Rosenberg.    Tech- 
nical rept.  no.  3  (N)  on  CcMitract  Nonr-266(55). 
15  Apr  59.  31p.  24  refs. 
Order  from  LC  ml$3.  00,  ph$6.  30  PB  145  813 

This  paper  describes  problems  relative  to  the 
management  of  goods  which  deteriorate.    It  is  tradi- 
tional to  divide  this  class  of  items  into  a  "constant 
efficiency"  and  a  "diminishing  efficiency"  group. 


Naval  Supply  Research  and  Development  Facility, 

Bayonne,  N.  J. 
DEVELOPMENT  OF  SHOE,    FLEET,    WATER- 
RESISTANT,  by  Milton  Bailey.    Rept.  on  Service 
Footwear.    15  Mar  59,   18p.   13  refs.    Clothing  and 
Textile  Division  rept.  no.  37;  AD  214  707. 
Order  from  LC  mi$2.  40.  phS3.  30  PB  145  832 

Decks  inundated  with  water  continually  pose  a  hazard 
to  health,  safety  and  well-being  of  naval  personnel. 
Conventional  footgear  designed  primarily  for  use  on 
land,  fails  to  afford  the  required  protection  when  sub- 
jected to  the  corrosive  elements  of  the  sea.    The  in- 
adequate shoes  engender  ills  and  discomforts  associ- 
ated with  wet  feet.    The  continuous  wetting  and  dryli^ 
of  the  shoes  accelerate  the  deterioration  process, 
requiring  large  stocks  and  issues  to  support  the  fleet. 
Since  specialized  footwear  is  not  available,  work  was 
undertaken  to  develop  a  water-resistant  shoe  that 
would  resolve  these  major  shipboard  problems.    As  t 
result,  the  Shoe,  Fleet,  Water- Resistant  was  de- 
veloped.   The  new  shoe  incorporated  a  combinatior  of 
advanced  components,  including  water-resistant 
leather,  non-marking  heels  and  soles,  and  polyethyl- 
ene counters.    A  new  construction  was  also  incorpo- 
rated that  enabled  shoe  seams  to  be  sealed  which 
barred  the  penetration  erf  water  through  the  stitch 
holes.    Characteristics  were  created  which  it  was 
expected  would  enable  the  new  shoe  to  replace  the 
General  Purpose  Shoe,  the  Field  Shoe,  the  Flight 
Deck  Svx  and  the  need  for  wearing  rubbers  with 
work  shoes,  and  result  in  one  work  shoe  for  the 
Fleet  instead  of  three.   (Author) 
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Laboratory  for  Insulation  Research,  Mass.   Inst,  oi 

Tech. ,  Cambridge. 
PROGRESS  REPORT  NO.    22.    Rept.  on  Contracts 
Nonr- 1841(10).  AF  30(635)2872,  and  AT(30- 1)1937. 
Dec  57,  55p.    14  refs.    [RADC  TN-58-62;  AD- 148  615]. 
Order  from  LC  miJ3.  60,  ph$9.  30  PB  145  849 

Dielectric  spectroscopy:   Volume  VI  of  the  tables  of 
dielectric  materials,  frequency  response  of  ferroelec- 
trics.  absorption  centers  in  rutile.  and  electric  spec- 
troscopy of  liquids  and  gases  under  pressure.    Excita- 
tion, conduction,  and  breakdown:  Internal  photoeffect 
and  exciton  diffusion  in  Cd  and  Zn  sulfides,   space- 
charge  build-up  in  alkali  halides,  conduction  in  hexane 
ander  high  fields,  electric  conductivity  in  glass  films, 
optical  absorption  of  rutile.  electrical  conductivity  erf 
magnetite  at  high  temperatures,   impulse  breakdown  erf 
alkali  halides,  theory  of  electrons  in  alkali  halides,  and 
instrumentation  (Hall  effect,   IR  from  40  to  200^,  and 
electrcMi  microsce>pe).    Ferroelectrics  and  ferromag- 
netics: Transition  to  the  ferroelectric  state  in  Ba 
titanate,  ferrite  properties,   magnetic  oxides  under 
high  pressure,  rare-earth  Fe  perovskites.  thermo- 
magnetic  measurements,   magnetic  resonance  spectros- 
copy (paramagnetic  defects  in  Si,  and  color  centers 
in  alkali  halides).    Single  crystals:  Garnet  single 
crystals,  tricone  burner  crystal-growing  furnace, 
preparation  of  very  pure  alkali  halide  single  crystals, 
purification  of  alkali  halides  by  zone  refining,   influ- 
ence of  oriented  growth  on  the  perfection  of  crystals, 
color  centers  in  body-centered  cubic  alkali  halides. 
color  centers  in  alkaline  earth  fluorides.  O  impurity 
in  Si  single  crystals,  and  vertical  divergence  correc- 
tion of  the  X-ray  diffractometer.    Ceramics:   Reaction 
rate  study  in  Ni  ferrite  formation,  and  atomizing 
burner  performance.    (See  also  PB  137  056) 


Rutgers  State  U. ,  Brunswick,  N.  J. 
ANNUAL  RESEARCH  REPORT  NQ   10.   Rept.   on 
Contracts  Nonr-404(08)  and  AF  18(603)06.   1  Sep  56, 
15p. 

Order  from  LC  mi$2.  40,  ph$3. 30  PB  138  896 

This  research  report  is  submitred  in  the  form  of  re- 
prints of  publications  that  have  appeared  since  the 
last  Annual  Report.    The  changes  in  the  low  tempera- 
ture properties  of  tin  produced  by  impurities.  Satu- 
ration effect  in  chrome  alum  at  9900  gauss  and 
helium  temperatures.  TTie  maj'pietic  resonance  spec- 
trum of  dilute  iron  amnxjnium  alum  as  a  function  of 
temperature.  A  steady- state  free  precession  nuclear 
magnetic  resonance  technique.  .Determination  cf  the 
quadrupole  moment  of  Al  from  the  splitting  of  nuclear 
resonance  lines  In  alums. 


Acoustics 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U..  Calif. 
THE  SCATTERING  CROSS  SECTION  OF  A  ROW 
OP  CIRCULAR  CYLINDERS,  by  Tai  Tsun  Wu  and 
Harold  Levine.    Technical  rept.  no.  73  on  Contract 


Nonr-225(ll).    26  Mar  58,  42p.  7  refs.    AD-162  710. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  139  272 

A  plane  wave  is  incident  on  a  row  at  finitt  rumber  of 
equi- spaced  infinitely  long  cylinders  of  the  same  size. 
TTie  direction  of  incidence  is  suc:h  that  only  one  cylin- 
der is  illuminated  in  the  sense  of  optics.    For  this 
geometry,  the  total  scattering  cross  section  is  calcu- 
lated in  the  Umit  ^ere  the  cylinder  radius  is  much 
larger  than  the  wave  length.    Both  the  Dirichlet  and  the 
Neumann  boundary  conditions  are  treated.    In  electro- 
magnetic problems,  the  Dirichlet  (Neumann)  boundary 
condition  cx;curs  when  the  electric  (magnetic)  vector  erf 
the  incident  wave  is  parallel  to  the  axis  erf  the  cylin- 
ders.   Some  simple  generalizations  of  this  prcAlem 
are  stated  in  the  final  section.    (Author) 


Harris  Transducer  Corp. ,  Woodbury,  Conn. 
THE  THEORY  OF  ACOUSTIC  REFLECTORS  FOR 
SONAR  APPLICATIONS.    REPORT  IlL    GENERAL 
THEORY  OF  PASSIVE  ARRAYS,  by  H.  K.  Farr. 
Rept.  on  Contract  Nonr -2720(00).    25  May  59,   32p. 
HTC-73-R3. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  259 

TTie  purpose  of  this  report  is  to  present  some  general 
principles  wliich  are  useful  in  analyzing  arrays  of 
passive  acoustic  elements  (reflee:tors).    TTie  actual 
results  for  arrays  erf  the  specific  type  presently  under 
study  will  be  presented  later.    Consequently  no 
"practical"  results  in  the  form  of  numerical  infor- 
mation are  included  here.    The  present  analysis  is 
restricted  to  elements  whose  surfaces  oscillate  with 
sexne  simple  specified  velocity  pattern  having  an 
amplitude  given  by  a  known  linear  function  of  the 
sound  pressure  on  the  surface  of  the  element.    Ex- 
amples of  such  elements  are  the  end  loaded  cylindri- 
cal resonator  (Poisson  coupled  cylinder)  and  the 
variable  positiexi  resonator  (V.  P. )  discussed  in 
Reports  I  and  11  of  this  series.   (See  also  PB  145  248) 


Institute  of  Flight  Structures,  Columbia  U. , 

New  York. 
ACOUSTIC  PULSE  LOADING  ON  A  TWO-DIMEN- 
SIONAL RIGID  BOX  IN  THE  VICINITY  OF  A  FREE 
SURFACE,  by  M.  B.  Friedman.    Technical  rept.  no. 
22  on  Contract  Nonr -266(08).    May  59,  8p.    3  refs. 
CU-l-59-ONR-266(08)-CE;  AD- 225  335. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  074 

The  pressure  loading  on  a  box- shaped  obstacle  is 
deterrrined  in  the  presence  erf  a  free  surface,  pro- 
duced by  the  impact  cf  a  pulse  of  cexistant  strength. 
A  period  on  the  order  of  2  transit  times  is  cemsidered. 
The  normal  to  the  incident  pulse  is  inclined  at  45*^ 
with  respect  to  the  sides  of  the  box. 


Naval  Research  Lab. ,  Washington.   D.   C 
THEORETICAL  ANALYSIS  OF  ECHO  FORMATION 
IN  THE  FLUCTUATION  ENVIRONMENT  OF  THE 
SEA.  by  R.  L.   Steinberger.    Interim  rept.    16  Mar  60, 
14p.    NRL  Rept.  5449. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  144  476 

The  elements  erf  a  simplified  geometric  cxmcept  erf  the 
formation  of  underwater  sound  eche)es  are  separated 
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and  analyzed.    The  ever-preset  nonstatic  behavior  at 
the  ocean  is  taken  into  considfration.    The  velocity 
potential  erf  the  echo  is  shown  to  contain  two  factors: 
one  Z  due  to  the  shape  of  the  reflector,  the  other  A 
related  to  the  instantaneous  surface  wave  shape.    Thw 
method  d  strip  subdivision  used  in  geometric  optica 
is  suggested  for  evaluation  ol  the  echo  factor  Z. 
(Author) 


Office  at  Scientific  Research  and  Development. 

Div.  6. 
PHYSICS  OF  SOUND  IN  THE  SEA.    PART  I. 
TRANSMISSION.    fl945]  258p.    120  refs.    Reprinted 
and  distributed  by  the  Committee  on  Undersea 
Warfare,   National  Research  Council.    Summary  tech- 
nical rept.   vol.   8,  pt.   1. 
Order  from  OTS  H  00  PB  111  202 

Contents: 

Wave  acoustics 

Ray  acoustics 

Experimental  procedures 

Deep-water  transmission 

Shallow- water  transmission 

Intensity  fluctuations 

Explosions  as  sources  of  sound 

Transmission  of  explosive  so*ind  in  the  sea 

Note:  this  report  was  originally  announced  in  USGRR, 

V.  20,  p.   182,  6  Nov  53 


SEA.    PART  II.    RE- 


Office  of  Scientific  Research  and  Development. 

Div.  6. 
PHYSICS  OF  SOUND  IN  THE 
VERBERATION,    [1945]  109p.  51  refs.    Reprinted  and 
distributed  by  the  Committee  0n  Undersea  Warfare, 
National  Research  Council.    Summary  technical  rept. 
vol.   8,  pt.   2. 


Order  from  OTS  %2.  50 


PB  111  207 


Contents: 

Theory  of  reverberation  inten!  ity 

Experimental  procedures 

Deep-water  reverberation 

Shallow- water  reverberation 

Variability  and  frequency  chartacteristics 

Note:  this  report  was  originally  announced  in  USGRR, 

V.  20,  p.   182,  6  Nov  53 

Office  of  Scientific  Research  and  Development 

Div.   6. 

PHYSICS  OF  SOUND  IN  THE  SEA.    PART  ID.    RE- 
FLECTION OF  SOUND  FROM  SUBMARINES  AND 
SURFACE  VESSELSl    [1945]    UOp.   63  refs.    Re- 
printed and  distributed  by  the  Committee  on  Undersea 
Warfare,  National  Research  Oouncil.    Summary  tech- 
nical repc.   vol.   8,  pc.  3. 
Order  from  OTS  $2.  50  PB  111  208 

Contents: 

Principles 

Theory 

Direct  measurement  techniquek 

Indirect  measurement  techniques 

Submarine  target  strengths 

Surface  vessel  target  strength^ 

Note:  this  report  was  originally  announced  in  USGRR, 

v.  20,  p.   182,  6  Nov  53 


Office  of  Scientific  Research  and  Development. 

Div.  6. 
PHYSICS  OF  SOUND  IN  THE  SEA.    PART  IV. 
ACOUSTIC  PROPERTIES  OF  WAKEa    [1945]  120p. 
50  refs.    Reprinted  and  distributed  by  Committees  on 
Undersea  Warfare,  National  Research  Council. 
Summary  techlncal  rept.  vol.  8,  pt.  4. 
Order  from  OTS  $2.  50  PB  HI  209 

Contents: 

Formation  and  dissolution  of  air  bubbles 

Acoustic  theory  of  bubbles 

Velocity  and  temperature  structure 

Technique  of  wake  measurements 

Wake  geometry 

Observed  transmission  through  wakes 

Observations  of  wake  echoes 

Role  of  bubbles  in  acoustic  wakes 

Note:  this  report  was  originally  announced  in  USGRR, 

V.  20,  p.   182,  6  Nov  53 


Office  of  Scientific  Research  and  Development. 

Div.  6. 
PRINCIPLES  AND  APPLICATIONS  OF  UNDER- 
WATER SOUND.    1946,  declassified  10  Aug  51,  299p. 
124  refs.    Summary  Technical  rept.  vol.  7. 
Order  from  OTS  $4.  00  PB  161  682 

Contents: 

Part  1.    Basic  principles  of  underwater  sound:  theory 
of  an  ideal  medium;  refraction  of  sound;  transmis- 
sion of  sound  in  the  sea;  oceanography  of  sound  con- 
ditions; echoes,   scattering  and  reverberation;  waket 

Part  2.    Echo  ranging:  acoustic  output  erf  sonars;  tar- 
get strength  and  echo  level;  maximum  echo  ranges 
when  background  noise  is  limiting;  maximum  echo 
ranges  when  reverberation  is  limiting;  miscellane- 
ous echo  ranging  applications 

Part  3.    Listening:  the  acoustic  output  of  ships  and 
submarines;  background  noise;  hearing  and  recogni- 
tion; sonic  and  supersonic  listening 

Note:  this  report  was  originally  announced  In  USGRR, 

V.  23,  p.   106.   18  Mar  55,  as  PB  116  199 


UltraBonic  Corp. ,  Cambridge,  Mabo. 
UNDERWATER  ACOUSTIC  SOURCE,  by  A.  A.  Fowie 
and  R.  W.  Moore.   RepL  no.  2  (Final)  for  1  Dec  51- 
31  Aug  52  on  Contract  Nonr-676(00).  [1952]  105p. 
9  refs.  RepL  no.   111-2;  AD- 15  021. 
Order  from  LC  ml$5.  70,  ph$16.  80         PB  146  500 

Efforts  were  directed  toward  the  development  of  a 
mechanical  underwater  sound  transducer  having  an 
omnl-directlonal  one-plane  radiation  pattern,  a  fre- 
quency of  5  to  20  kc,  and  a  power  output  of  1  w  for  t 
minimum  of  8  sec.    Three  devices  were  considered:  a 
fluid-driven  dii^ihragm,  a  water-hammer  device,  and 
a  Hartmann  generator.  The  first  2  were  to  operate  on 
pressurized  water,  and  the  third  device  was  to  operate 
on  pressurized  air.    These  devices  did  not  have  the 
necessary  power  output,  and  they  required  stored 
energy  for  operation.  Possible  uses  of  the  devices  are 
discussed,  and  theoretical  and  design  data  are  included 
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Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
ACOUSTIC  RADIATION  FROM  ISOTROPIC  TURBU- 
LENCE, by  W.  C.  Meecham  and  G.  W.  Ford.    Rept. 
on  Project  Michigan,   Contract  DA  36-039- sc-78801. 
June  59,   lOp.  9  refs.    Repc.  no.  2900-42-T. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  254 

For  low  Mach  nunaber  turbulence,  Lighthill  has  given 
a  result  which  expresses  the  acoustic  radiation  of 
turbulent  fluid  in  terms  of  a  fourth -rank  velocity 
correlation.    Through  the  use  of  the  Navler- Stokes 
equation  this  relation  can  be  put  in  terms  of  the 
space- time  pressure  correlation.    For  very  large 
Reynolds  number  turbulence  (in  the  Inertlal  subrange 
where  Kolmogoroff's  similarity  principles  are  valid) 
this  pressure  correlation  can  be  written  In  terms  of 
a  function  of  a  single  variable.    Since  the  space-time 
correlation  of  the  pressure  is  needed,  COTivectlve 
effects  must  be  considered.    This  is  done  here  by 
introducing  a  new  Lagranglan  type  of  correlation 
which  is  defined  in  such  a  way  that  a  similarity 
argument  can  be  applied  without  difficulty  from  the 
convective  effects.    Such  convectlve  effects  then 
enter  only  through  negligible  Doppler  shifts. 

Electricity  and  Magnetism 


Electrical  Engineering  Research  Lab.,  U.  of 

Illinois,  Urbana. 
MAGNETODYNAMIC  DIPOLAR  FERRITE  MODES, 
by  William  Henry  Steder.  Technical  note  no.  2  on 
Contract  AF  18(603)62.  15  Jan  60,  78p.  39  refs. 
AFOSR-TN-60-135.  AD- 232  990. 
Order  from  LC  mlK  50,  ph$12. 30  PB  145  732 

An  investigation  has  been  made  of  the  magnetodynamlc 
dipolar  modes  of  a  ferrlte  rod  between  conducting 
sheets.  CritlcaLly  coupled  mode  Q's  as  high  as  1100 
have  been  measured.    The  advantages  which  these 
modes  possess  over  other  solved  ferrlte  modes  are 
pointed  out. 


Istituio  Elettrotechnlco  Nazlonale  "Galileo  Ferraris" 
(Italy). 

EFFECT  OF  NEUTRON  BCMBARDMENT  ON  THE 

MAGNETIC  PROPERTIES  OF  IRON  AND  NICKEL  OF 

VERY  HIGH  PERMEABIUTY.  II,  by  Giuseppe  Blorcl, 

Andrea  Ferro,  and  Giorgio  Montalentl.   Technical  note 

no.  2b  on  Contract  AF  61(514)1331.    Dec  59,  9p. 

2  refs.  AFOSR-TN-60-309. 

Order  fromLC  mijl.  80,  ph$l.  80  PB  146  436 

Specimens  have  been  irradiated  with  fast  neutrons  at 
room  tenperature  with  doses  of  4  x  10l7  and  1.  2  x 
lO^o  n/cm2.    After  irradiation  no  appreciable  change 
in  the  magnaic  properties  has  been  observed  on  nickel. 
On  iron,  on  the  contrary,  a  definite  reduction  of  the 
maximum  permeability  and  a  small  increase  in  coer- 
cive force,  from  2. 5  to  3  A/m  has  been  observed. 

NfinnesotaU. ,  Minneapolis. 
^LE-DOMAIN  PARTICLES:   NEW  USES  OF  OLD 

iS^H?.?^^  ^  ^-  P-  ^°^*^  Jr.    Rept.  on  Contract 
AF  18(603)113.    Feb  60,  29p.  24  refs.    AFOSR-TN- 
«J-6l.   AD-232  991. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  858 
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This  article  describes  applications  of  potential  theory 
and  classical  dynamics  to  the  theory  of  magnetization 
processes  in  "hard"  magnetic  materials.    Many  such 
materials  owe  their  magnetic  properties  to  the  faa 
that  they  are  composed  of  fine  ferromagnetic  par- 
ticles separated  by  less  magnetic  regions.    Calcu- 
lation of  static  hysteresis  loops  requires  ccmsidera- 
tlon  of  stability  conditions;  analysis  of  magnetization 
reversals  and  of  the  behavior  in  microwave  fields 
involves  the  dynamics  of  gyroscopic  systems. 


Electronics 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
INVESTIGATIONS  OF  RARE-EARTH  OXIDE 
CATHODES,  by  G.  B.  Gaines.    Scientific  rept.  no.   1 
on  Contract  AF  19(604)5691.    1  Dec  59,   12p.    9  refs. 
AFCRC-TN-60-108.    AD- 232  676. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  734 

The  thermionic  emission  from  two  samples  each  erf 
gadolinium  oxide  and  neodymium  oxide  has  beer 
determined.   At  1400OC,  the  emission  from  one 
gadolinium  oxide  sample  was  about  1  amp/cm^.    At 
the  same  temperature,  both  neodymium  oocide  sam- 
ples exhibited  an  emission  of  about  0. 1  amp/cm^. 
The  oxides  were  put  on  rhenium  metal  by  electro- 
phoresis.   (Author) 


Case  Inst,  of  Tech.,  Cleveland,  Ohio. 
COMMUNICATIONS  IN  THE  PRESENCE  OF  AN 
INTELUGB4T  NOISE  SOURCE.    Technical  note 
no.  2  on  Contract  AF  30(602)1847.    Jan  59,   24p. 
RADC-TN-59-39;  Ar>210  117. 
Order  from  LC  mi$2.  70,  phf4.  80  PB  146  199 

An  analysis  is  made  of  some  of  the  models  discussed 
previously,  and  a  new  model  of  a  communicator  and 
jammer  situation  is  described. 


Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
TWO- TURN  SERIES-CONNECTED  LOOP  ANTENNA, 
by  J.  Herman.    15  Dec  59,  56p.    6  refs.    TR-762. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  146  227 

The  problem  of  a  loop  antenna  consisting  of  two  equal 
parallel  coaxial  turns,   series -connected,  has  been 
solved  and  expressed  in  modal  form.    A  numerical 
comparison  of  mode  impedences  for  a  single-turn  loop 
and  a  two-turn  loop,  each  turn  having  the  same  physi- 
cal dimensions  as  the  single  turn,  indicates  that  the 
two-turn  loop  is  equivalent  to  a  single  turn  of  larger 
diameter  than  the  actual  size  used.   The  method  of 
solution  is  basic  and  can  be  extended  to  the  cases  of 
unequal  size  turns,  concentric  turns,  and  multiple 
turns.    (Author) 


Electron  Tube  and  Microwave  Lab. ,  Calif.    Inst,  of 

Tech. ,  Pasadena. 
NONLINEAR  EQUATIONS  DESCRIBING  BEAM  TYPE 
CROSSED  FIELD  TRAVELING  WAVE  TUBES,  by 


J.  W.  Sedin.    Technical  rept.  oo.  6  on  Contract  Nonr- 

220(13).   Oct  57,  33p.    10  refs,    AD-158  004. 

Order  from  LC  ml$3.  00,  ph$6u  30  PB  137  721 

The  equations  governing  the  Nhavior  of  beam  type 
cross ed-field  traveliog  wave  tinbes  are  formulated 
and  presented.    The  geometry  is  assumed  to  be  two- 
dimensionaL    The  electron  beam  is  treated  as  a 
number  d  cylinders  of  charge  and  space  charge  fcarces 
are  included  by  calculating  the  field  due  to  such  a 
cylinder  when  it  is  placed  between  two  perfectly  con- 
ducting planes.    The  nonlinear  equations  are  re- 
expressed  in  terms  of  normalited  variables  which 
make  them  suitable  for  machine  computation.    A  brief 
discussion  d  the  procedure  (at  solving  these  equations 
numerically  is  included.    (Author) 


General  Mills,   Inc.,  Minneapolis,  Minn. 
SPUTTERING  YIELDS,  byG.  K.  Wehner.    Annual 
rept.  for  1  June  58-31  May  59  pn  Contract  Nonr- 
1589(15),  31  May  59,  90p.    47  refs.    Repc.  no.   1902. 
Order  from  LC  mi$4.  80,  ph$li.  80  PB  146  170 

1.  Sputtering  yields  at  metals  under  normally  incident 
Hg*-ion  bombardment,  for  liquid  gallium  and  tin,  and 
for  solid  metals.  2.  Diagnosis  of  discharge  conditions. 
3.  Velocities  of  sputtered  atoms.    4.   Sputtering  yields 
in  argon  for  Ag,  Au,  Cu,  Ni,  fld,  Fe,  Mo,  V,  Ge, 
Ti,  and  Si  in  the  energy  range  SO  to  600  ev.    (See 
PB  138  569) 


Kfichigan  U.   Research  Inst. ,  Ann  Arbor. 
CORRELATION  BETWEEN  NOISE  VOLTAGES  IN 
ANTENNA  SYSTEMS;  by  P.  G,  Caih.    Technical 
rept.  no.  88  cm  Contraa  DA  3^-039-80-63203. 
Oct  58,   29p.    2  refs.    2262-190- T,  AD- 209  744. 
Order  from  LC  mi$2.  70,  ph$4. 80  PB  146  253 

To  calculate  the  signal -to -noise  ratio  of  the  signal 
resulting  when  a  number  of  antenna  voltages  are 
combined,  it  is  necessary  to  k$ow  the  degree  of 
correlation  betweai  the  individual  noise  components. 
In  this  report  mathematical  expressions  are  derived 
for  the  correlation  between  two  noise  voltages,  in- 
duced in  two  antennas  placed  a  known  distance  apart, 
assuming  that  the  intensity  of  the  ncrise  arriving  from 
each  direction  is  known.    The  oorrelation  coefficient 
is  also  derived  for  the  nosle  voltages  generated  in  two 
channels  of  a  direction  finder.    The  results  are 
applied,  as  an  example,  to  the  case  of  a  two-element 
rotatable  Adcock  antenna.    (Auttior) 


Radiation  Lab. ,  jotma  Hopkins  U. ,  Baltimore,  Md. 
THE   FIELD  THEORY  OF   ELECTRONIC  WAVE 
GUIDES,  by  Philip  Parzen.   Rept.  on  Contract 
AF  33(616)3374.  June  58,   tl9p.  Technical  rept.  no. 
AF-52;  AD- 206  288. 
Order  from  LC  ml$6.00,  phjl$.  30  PB  146  698 
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Contents: 

General  field  equations  and  sm^ll  signal  approximations 
Propagation  of  space  charge  waves  in  electron  beams 
Effect  of  thermal  velocities  in  electronic  waveguides 
Integral  equation  formulation  of  the  helix  sheath  travel- 
ing wave  an^lifier 
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Research  Lab.  of  Electronics,  Mass.   Inst,  of  Tech., 

Cambridge. 
ELECTRON  BEAM  WAVES  IN  MICROWAVE  TUBES, 
by  R  A.  Haus.    Rept.  on  Contract  DA  36-039- sc- 
64637.    8  Apr  58,  45p.  25  refs.    Technical  rept.  316; 
AD-210  913. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145^783 

This  paper  presents  a  review  of  wave  propagation 
along  electron  beams  and  of  the  interaction  of  these 
waves  with  the  fields  of  microwave  structures.    It  also 
provides  the  basis  for  a  unified  theory  of  microwave 
amplifiers  with  distributed  interaction.    The  small- 
signal  power  theorem  for  beams  with  zero  curl  of  the 
generalized  momentum  is  derived.    This  theorem  and 
the  better-known  theorem  for  longitudinal  beams  are 
Interpreted.    Hie  waves  along  longitudinal  beams, 
cylindrical  Brillouin  beams,  and  Brillouin  strip- beanu 
in  crossed  fields  are  reviewed  and  their  small- signal 
power  flows  are  studied.    The  interaction  of  waves  in 
a  longitudinal- beam,  traveling- wave  tube  is  analyzed 
with  the  aid  of  Pierce's  coupling -of -modes  formalism. 
The  small- signal  power  theorem  is  used  in  deciding 
whether  or  not  exponential  growth  of  a  wave  signifies 
gain.    Finally,  a  variational  principle  is  derived  for 
longitudinal  beams  and  beams  with  zero  curl  of  the 
generalized  momentum.    For  reasonable  trial  fields, 
the  principle  leads  to  Pierce's  coupling-of-modes 
formalism,  and  can  also  be  applied  to  study  cases  of 
stronger  coupling  than  those  analyzablebythecoupling- 
crf- modes  theory.    Equations  of  the  magnetron  ampli- 
fier are  derived  from  the  variational  principle. 


Research  Lab.  of  Electronics ,  Mass.  Inst,  of 

Tech.,  Cambridge. 
THEORY  OF  NOISY  TWO-PORT  NETWORKS,  by 
E.  Folke  Bolinder.  Rept.  on  Contract  DA  36-039-sc- 
64637.  14  June  58,  30p.  50  refs.  Technical  rept.  344, 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  782 

A  new  geometric -analytic  theory  of  noisy  two-port  net- 
works is  presented.  It  is  based,  geometrically,  on  the 
isometric  sphere  method,  a  generalization  of  the  iso- 
metric circle  method  to  three  dimensions  ,  and,  ana- 
lytically, on  a  three-dimensional  conformal  transfor- 
mation which  was  originally  derived  by  Poincar^  and 
Picard.  The  transformation  is  used  in  a  study  of  trans- 
formations of  noise  ensemble  average  ratios  through 
bilateral  two-port  networks ,  The  study  is  facilitated 
b)  interpreting  the  transformations  as  non-Euclidean 
movements  in  the  Poincar^  and  Cayley-Klein  models  of 
three-dimensional  hyperbolic  space.  By  a  simple  ex- 
tension, noise  ensemble  average  transformations  are 
performed  in  four-dimensional  spaces  by  means  of 
four-vectors  which  are  analogous  to  the  Stokes  vectors 
used  in  optics  and  antenna  theory.   The  new  theory  has 
been  used  for  studying  several  problems  pertaining  to 
noisy  two-pon  networks:  the  Rothe  and  Dahlke  method 
of  splitting  a  noisy  rwo-port  network  into  noisy  and 
noisy-free  parts  ,  cascading  of  noisy  two-port  net- 
works, noise  tuning  and  noise  matching,  the  wave 
representation  of  noisy  two- port  networks ,  and  the 
optimum  noise  factor.  (Author) 


Molecular  Physics  and  Spectroscopy 


Johnson  Research  Foundation,   U.  of  Pennsylvania, 

Philadelphia. 
MEASUREMENT  OF  SMALL  ABSORBANCY 
CHANGES  IN  MICROSPECTROSCOPY  AND  OF 
atALL  INTENSITIES  IN  MICROFLUORIMETRY,  by 
Britton  Chance.    Annual  rept.  on  Contract  Nonr- 
551(26).    [1959]  5p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  812 

TTie  purpose  of  this  research  is  to  investigate  factors 
limiting  the  measurement  of  small  absorbancy 
changes  in  micros pectrophotometry  and  of  stnall 
intensities  in  microfluorimetry.    In  the  former  case, 
the  design,  construction  and  test  of  a  greatly  im- 
proved form  of  a  "Caspersson-Thorell"  apparatus 
has  been  completed  and  its  signal  to  noise  ratio  has 
been  evaluated  both  from  a  theoretical  standpoint  and 
from  the  standpoint  of  its  effectiveness  in  measuring 
enzymes  in  living  cells.    In  addition  to  this,  an  alter- 
native method  for  measuring  enzymes  themselves  has 
been  constructed  and  tested,  namely  a  differential 
microfluorimeter  of  high  sensitivity. 


Mallinckrodt  Chemical  Lab. ,   Harvard  U. , 

Cambridge,  Mass. 
MICROWAVE  SPECTRUM,    INTERNAL  BARRIER, 
STRUCTURE,    CONFORMATION,    AND  DIPOLE 
MOMENT  OF  ACETYL  FLUORIDE,  by  Louis  Pierce 
(U.  of  Notre  Dame)  and  Lawrence  C.   Krisher.    Rept. 
on  Contract  Nonr- 1866(14).    [1959]  28p.    16  refs. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  145  748 

The  microwave  spectra  of  eight  isotopie  sp)ecies  of 
acetyl  fluoride  are  reported. 


Mallinckrodt  Chemical  Lab. ,  Harvard  U. , 

Cambridge,  Mass. 
THE  MICROWAVE  SPECTRUM  OF  ACETYL 
CYANIDE,  by  Lawrence  C.  Krisher  and  E.  Bright 
Wilson,  Jr.    Rept.  on  Contract  Nonr- 1866(1 4). 
[1959]  31p.  25  refs. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  145  746 

The  microwave  spectra  of  eight  isotopie  species  erf 
acetyl  cyanide  have  been  investigated  in  the  region 
8. 000  to  34, 000  mc. 


Materials  Research  Lab. ,  Watertown  Arsenal,  Mass. 
HARTREE-FOCK  ATOMIC  SCATTERING  FACTORS 
FOR  THE  IRON  TRANSITION  SERIES,  by 
A.  J.  Freeman  and  R.  E.  Watson  (Mass.  Inst,  of 
Tech.).  Jan  60.  33p.  37  refs.  Rept.  no.  69. 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  727 

Atomic  scattering  factors  for  thirty-five  atoms  and 
ions  of  the  iron  group  transition  series  (Sc  through  Cu) 
have  been  determined  from  Watson's  recently  calcu- 
lated Hartree-Fock  wave  functions  and  compared  with 
other  available  calculations .  Principal  scattering 
factors  were  also  computed ,  following  the  methods  of 
Preeman,  for  the  3d  electrons  of  those  atoms  contain- 
ing non-spherical  charge  distributions . 


Naval  Research  Lab.,  Washington,  D.  C. 
AN  f/3.5  MEDIUM-DISPERSON  GRATING 
SPECTROGRAPH,  by  F.  D.  Harrington.  22  Mar  60, 
18p.  4  refs.  NRL  Rept.  5446. 
Order  from  OTS  $0 .  50  PB  16 1  420 

The  Meinel  spectrograph  is  a  medium-dispersion  grat- 
ing instrument  with  an  aperture  of  f/3.5.  The  aver- 
age reciprocal  dispersion  is  20.6  A/mm  and 
10.3  A/mm  in  the  first-  and  second-order  spectra, 
respectively.  In  the  first  order  it  has  a  wavelength 
coverage  from  3317  A  to  8468  A  and  a  resolution  of 
0.5  A.  The  spectrograph  was  built  around  an  optical 
design  of  Dr.  A.  B.  Meinel  of  the  Yerkes  Observatory. 
Thecollimating  and  camera  elements  utilize  spherical 
reflecting  surfaces ,  and  the  aberrations  of  the  com- 
plete optical  system  are  compensated  by  a  Schmidt- 
type  correction  mirror.  The  mechanical  features  of 
the  spectrograph  were  designed  and  built  by  the 
U.S.  Naval  Research  Laboratory.  Because  of  its  ex- 
cellent ^number,  the  spectrograph  has  found  numer- 
ous applications  where  either  light  levels  were  low  or 
exposures  in  the  microseccmd  time  region  were 
required.  (Author) 


Tennessee  U.  ,  Knoxville. 
MOLECULAR  FORCE  FIELDS  OF  ETHYLENE, 
ALLENE  FORMALDEHYDE,  KETENE  AND  DIA2X>- 
METHANE    by  Charles  Edward  Bailey  (Doctoral  thesis) 
and  William  H.   Fletcher.   Technical  rept.  no.  6  on 
Contract  DA  33-008-ORD- 1166.  20  Dec  58,   191p. 
54  refs.  OOR  rept.   1505.  8-P;  AD- 209  779. 
Order  from  LC  mi$8.  70,  ph$30.  30  PB  146  799 

The  orbital  valency  force  field  has  been  applied  to 
C2H4,  C3H4.  CH2O,  CH2CO.  andCH2N2.    Vibrational 
potential  energies  were  simplified  by  assuming  negli- 
gible H— H  repulsions;  the  resiits  justify  this  assump- 
tion.   The  repulsive  force  between  non-bonded  G  and  H 
atoms  in  C2H4,  C3H4,  and  CH2CO,  and  the  non- bonded 
O  and  H  atoms  in  GH2O  agreed  with  the  calculated  re- 
pulsion based  on  a  Lennard- Jones  potential    In  CH2N2, 
an  electrostatic  attractive  force  was  observed  between 
the  H  atcrnis  and  one  of  the  N  atoms  greater  than  the 
repulsive  force  between  the  H  atom  and  the  central  N 
atom.    Agreement  between  calculated  frequencies  and 
observed  frequencies  is  excellent.  (Author) 


Texas  A.    and  M.  Coll. ,  College  Station. 
ELECTRONIC  SPECTRA  OF  SIMPLE  MOLECULES, 
by  J.  B.  Coon.    Final  rept.  on  Contract  AF 
18(600)439.    17  Dec  59,  27p.    80  refs.    AFOSR-TR- 
59-206. 
Order  from  LC  mi$2.  70,  ph$4-  80  PB  145  837 

It  is  the  purpose  of  the  present  program  to  obtain  in- 
formation about  excited  electronic  states  of  simple 
molecules  through  a  study  of  the  ultraviolet  absorp- 
tion spectra  of  their  vaix>rs.    Sudi  experimental  in- 
formation is  imfwrtant  for  comparison  with  theoreti- 
cal studies  of  the  electronic  structure  of  molecules 
which  in  turn  lead  to  the  prediction  of  the  chemical 
and  physical  properties  of  the  molecules  in  their 
various  excited  states. 
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Washington  U.,  Seattle. 
AFTERGLOW  SPECTROSCOPY,  byK.  C.  Clark. 
Pinal  sumnrtary  rept.  for  I  Mar  56-15  Sep  58  on  C«i- 
tract  AF  18(603)36.  [1958]  8p.  13  ref s .  AFOSR-TR- 
60-4.  AI>232  340. 
Order  from  LC  nu$  1.80.  ph^l. 80  PB  145  853 

Covers  the  following:  (1)  genfral  discussion,  (2) 
vacuum  ultraviolet  spectromflter,  (3)  echelle  spectro- 
graph, (4)  diffusion  gauge  for  active  particles ,  (5) 
measurement  of  atom  concentrations  ,  (6)  decay  by 
three-body  volume  processes ,  (7)  exponential  decays  , 
(8)  diffusicwi  rates  and  surface  effects  ,  and  (9)  quench- 
ing and  stimulated  emission. 


Optics 


ComeUU. .  Ithaca,  N.  Y. 
X-RAY  ABSORPnCN  COEFFICIENTS  AND  GEO- 
METRICAL COLLIMATION  OF  THE  BEAM,  by 
L.  G.  Parratt,  J.  O.  Porteus  and  others.  Technical 
rept.  no.    14  on  Contract  AF  18(600)300.    1  Sep  58, 
14p.   15  ref 8.  AFOSR-TN-58-755;  AD- 201  614. 
Order  from  LC  ml$2.  40,  ph$8.  30  PB  138  143 

In  recent  years,  in  order  to  achieve  high  angular 
coliimatlcn  of  an  intense  x-ray  beam  in  a  measure- 
ment of  an  absorption  coefficient,  most  investigators 
have  used  the  action  of  a  high-resolving-power  mono- 
chromator  to  provide  the  coUlmation.   In  this  case, 
if  the  absorber  exhibits  small-angle  scattering  (in- 
cluding multiple  scanering)  of  significant  intensity  in 
a  scattering  oone  as  large  as  a  few  seccnds  of  arc, 
the  value  of  the  coefficient  depends  iqxin  the  absorbei^ 
position  with  respect  to  the  monochromator.  A  few 
measurements  are  reported  with  a  two- crystal  spec- 
trometer to  illustrate  the  points  discussed.  (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
INFLUENCE  OF  ATMOSPHERE  ON  OPTICAL 
RESOLUTION  IN  A  TOPICAL  NEVADA  TUNNEL,  by 
A.  G.   Rockman.    Final  rept.  31  Mar  60,   lOp.  2  refs. 
NRLrepc.  5459.  j 

Order  from  LC  ml$l.  80,  ph$I.  80  PB  145  519 


Tests  were  conducted  to  determine  the  optical  resolu- 
tion of  an  f/3.  8  opdcal  relay  system  (magnification 
0.  25)  over  a  1000-fooc  path  in  a  Nevada  tunnel  and 
ittider  a  variety  at  atmospheric  conditions.    It  was  also 
necessary  to  measure  the  refractive  bending  of  light 
beams  under  similar  conditicMis.    Theoretical 
(Rayleigh)  resolution  at  a  single  optical  element  (lens 
or  mirror)  two  feet  in  diameter  working  at  a  magnifi- 
cation of  0.  25  with  an  object  distance  of  1000  feet 
would  be  about  14  lines/mm.    The  test  system  pro- 
duced alrpath  resolutions  of  6.  4  to  9  lines/nun.    The 
resolution  apparently  was  not  a  fimction  of  direction 
or  velocity  a£  air  flow  in  the  tfinnel  system. 


tunnel 


Office  of  Scientific  Research  and  Development 

Div.  16.  I 

IMAGE  FORMING  INFRAREa    Summary  technical 
rept.  vol.  4,  Contract  OEMs rr  1131.    1946.  declassi- 
fied 17  July  58.    157p.  89  refs^ 
Order  from  LC  ml$7.  50,  ph$24.  30  PB  139  773 


Office  of  Scientific  Research  and  Development. 

Div.   16. 
NON- IMAGE  FORMING  INFRARED.  Summary  tech- 
nical rept.  voL  3.  Contract  OEMsr-1131.   1946,  de- 
classified 23  Apr  58,  408p.    188  refs. 
Order  from  LC  mi$ll.  10,  ph$60.  60        PB  139  783 


Polaroid  Corp.  [Cambridge,  Mass.] 
THE  BOLOMETER  WINDOW,  by  Jean  T.  Eddy  and 
Mark  Hyman,  Jr.  Final  rept. ,  Vol.  II,  Section  A, 
Pan  3  on  Contract  NOrd-6013.  Mar  46,  declassified 
21  Oct  59,  Up. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  273 

An  infrared  filter  with  a  transmission  of  1%  at  2 
microns  and  of  75%  at  9  microns  has  been  developed 
for  the  bolometer  window . 


Polytechnic  Research  and  Development  Co. ,  Inc. , 

Brooklyn,  N.  Y. 
INVESTIGATION  OF  PHOTOCONDUCTORS  FOR 
INFRA  RED  DETECTION,  by  Floyd  Banks.  Final 
rept.  on  Contract  N7onr-415,  T.  O.  2.  27  June  49, 
45p.   18  refs.  ATI- 178  303. 
Order  from  LC  mi$3.  30,  ph$7. 80  PB  146  608 

The  procedures  followed  during  the  course  of  the  in- 
vestigation fall  conveniently  into  two  categories;  ex- 
periments with  bulk  material,  and  experiments  witli 
thin  films,  both  evaporated  and  sputtered.  Ilie  mate- 
rials studied  in  bulk  form  were  silver  chloride  silver 
sulphide,  zinc  oxide,  and  metal-to- insulator  bound- 
aries (samples  of  lead  sulphide  and  noolybdenum  sul- 
phide  were  prepared  but  no  serious  work  attempted 
with  them).  The  thin  films  studied  were  tellurium. 


Radio  Corp.  of  Amo-ica,  Princeton,  N.  J. 
INFRARED  PHOTOCONDUCTORS.    Interim  rept. 
no.   I,  9  Jan- 9  Apr  50,  on  Contract  N6onr- 23603. 
1  July  50,   16p.    ATI-82  772. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  612 

An  interim  report  is  presented  on  infrared  photocon- 
ductors,  which  have  longer  wavelength  response  than 
those  at  present  known.    It  is  shown  that  such  photo- 
cmxluctors  are  either  intrinsic  or  impurity- activated 
semiconductors  for  which  the  energy  gaps  between 
the  uppermost  filled  band  and  the  conduction  band  are 
small.    The  photon  energy  corresponding  to  12  mu 
radiation  is  approx  0. 1  ev.    Therefore,  a  necessary 
condition  for  the  existence  of  long  wavelength  photo- 
conductivity is  the  existence  of  energy  levels  sepa- 
rated by  about  this  amount  and  between  which  elec- 
tronic transitions  are  permitted.    Long  wavelength 
response  will  be  exhibited  only  by  materials  cooled 
to  low  temperature.    A  survey  is  made  of  suitable 
materials  and  data  are  given  also  on  the  behavior  of 
"secondary"  photoconductors. 


Radio  Corp.  of  America,  Princeton,  N.  J. 
INFRARED  PHOTOCONDUCTORS.  Interim  rept. 
nos.  2-5.  9  Apr  50- Apr  51,  on  Contract  N6onr-2360l 
July,  Oct  50,  Jan,  Apr  51.  4  nos. 
Order  from  LC 


Interim  repL  no.  2,  9  Apr-9  July  50,  32p.  ATI-93  35& 

nii$3.00,  ph$6.30.  PB  146  613 
Interim  rept.  no.  3,  15  July- 15  Oct  50,  23p. 

ATI-92  420,  ml$2.  70,  phK  80,  PB  146  614 
Interim  rept,  no.  4.  Oct  50- Jan  51,  27p.  ATI-%  721, 

mi$2.  70,  phH  80,  PB  146  615 
Interim  rept.  no.  5,  Jan-^r  51,  28p.  ATI- 105  728, 

mi$2.  70,  ph$4.  80,  PB  146  616 
(See  also  PB  146  612) 


Research  Lab.  of  Electronics,  Mass.  Inst,  of 

Tech.,  Cambridge. 
LIGHT,  by  George  W.   Stroke.    Rept.  on  Contract 
DA  36-039- sc -78108.    9  Jan  59,   35p.    38  refs. 
Technical  rept.  348;  AD- 216  193. 
Order  from  LC  ml$3.  00,  phJ6.  30  PB  146  177 

Contents: 

General  nature  and  theories  of  light 

Qassification  of  phenomena  and  theories  involving 

light 
Electromagnetic  wave  character  of  light 
Relativistic  effects  in  the  behavior  of  light 
Corpuscular  nature  of  light 
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Solid  State  Physics 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,  N.  J. 
MICROWAVE  TECHNIQUES  IN  MEASUREMENT  OF 
LIFETIME  IN  GERMANIUM,   by  A.   P.   Ramsa, 
H.  Jacobs  and  F.  A.  Brand.    20  Oct  58,  21p.  7  refs 
USASRDL  Technical  rept.   2004;  AD-214  648. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  753 

A  new  method  of  measurement  of  lifetime  in  germa- 
nium single  crystals  is  described.    The  technique 
utilized  the  absorption  of  microwave  power  upon  in- 
jection of  minority  carriers.    An  analysis  was  made 
of  possible  experimental  errors.    (Author) 


Brown  U. ,  Providence,  R,   I. 
SOME  SURFACE  PROPERTIES  OF  INDIUMANTI- 
MONIDE  CRYSTALS   L   LOW- ENERGY  ELECTRON- 
DIFFRACTION  MEASUREMENTS,  by  H.  E. 
Famsworth,  J.  A.  Dillon,  Jr.  and  others.    Final 
scientific  rept.  for  1  Sep  56-30  Sep  59  on  Investiga- 
tions of  Surface  Properties  of  Silicon  and  Other  Con- 
ductors, Contract  AF  19(604)1952.    [1959]  21p. 
9  refs.   AFCRC-TR-59-197;  AD- 229  060. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  930 

Low  energy  electron  diffraction  studies  have  been 
made  of  five  (111)  and  (111)  surfaces  of  InSb  which 
were  cleaned  by  argon  ion  bombardment  and  annealing. 
From  the  diffraction  patterns  obtained  in  both  (110) 
^  (112)  azimuths,  a  double-spaced  structure  of 
surface  atoms  appears  to  be  present  on  (HI)  and  (111) 
surfaces.    Exposure  to  oxygen  resulted  in  a  gradual 
decrease  in  intensity  of  all  beams,   indicating  that  an 
amorphous  layer  of  oxygen  was  formed.    The  sticking 
coefficient  for  oxygen  on  the  cleaned  surfaces  has  a 
niaximum  value  crf^lO'5,  and  appears  to  be  similar  on 
««h  (HI)  and  (HI)  surfaces.    The  cleaned  surface 


pattern  could  be  r^enerated  by  heating  the  crystal  at 
about  330*^  for  approximately  one  hour.    Studies  of 
InSb  surfaces  heated  in  vacuum  while  continuously 
observed  with  a  micros cc^  showed  the  formation, 
above  about  400OC  of  small  flattopped  hiUocks  M^ch 
migrated  over  the  heated  surface.    (Author)    (See  also 
PB  142  810) 


California  U . ,  Los  Angeles  . 
STRESS  FIELD  OF  A  UNIFORMLY  PLASTICALLY 
DEFORMED  CRYSTAL  IN  AN  AGGREGATE,  by 
T.  H.  Lin  and  S.  Uchiyama.  Rept.  on  Contract  AF 
49(638)20.  Oct  59,  35p.  14  refs.  AFOSR-TN-59-1048 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  867 

Contents : 

Application  of  single  crystal 
Characteristics  to  polycrystals 
Equivalence  of  plastic  strain  gradient  to  body  force 
Calculation  of  stress  distribution  caused" by  a  uni- 
formly slipped  region  in  an  elastic  medium 


camegie  Inst,  of  Tech. ,  Pittsburgh,  I^. 
ANALYTIC  PROPERTIES  OF  BLOCH  WAVES  AND 
WANNIER  FUNCTIONS,  by  W.  Kohn     Technical  rept. 
no.  7  on  Contract  Nonr-760(13).    16  Jan  59,  41p. 
6  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  145  928 

The  one  dimensional  Schroedinger  equation  with  a 
periodic  and  symmetric  potential  is  considered,  under 
the  assumption  that  the  energy  bands  do  not  intersect. 
The  Bloch  waves,  f  nk.  and  energy  bands,   Ej±,  are 
studied  as  functions  of  the  complex  variable,  k.    In 
the  complex  plane,  they  are  branches  of  multivalued 
analytic  and  periodic  functions,  4^,  and  Ei^,  with 
branch  points,  k',  off  the  real  axis.    A  simple  pro- 
cedure is  described  for  locating  the  branch  points. 
Application  is  made  to  the  power  series  and  Fourier 
series  developments  of  these  functions.    The  ana- 
lyticity  and  periodicity  of  4^)k  has  some  consequences 
for  the  form  of  the  Wannier  functions.    In  particular, 
it  is  shown  that  for  each  band  there  exists  one  and 
cwly  one  Wannier  function  which  is  real,  symmetric 
or  anti-synunetric  under  an  appropriate  reflection, 
and  falling  off  exponentially  with  distance.    The  rate 
of  fall  off  is  determined  by  the  distance  of  the  branch 
points  k'  from  the  real  axis.    (Author) 


General  Atomic,  San  Diego,  Calif. 
RESEARCH  IN  RADIATION  DAMAGE  IN  SEMI- 
CONDUCTORS, by  J.   W.   Harity,  R   Horiye  and 
others.    Final  rept.  cm  Contract  AF  19(604)3899 
10  Feb  60,   162p.  31  refs.    GA-1201;  AFCRC-TR- 
60-117. 
Order  from  OTS  $3.  00  PB  161  673 

The  purpose  of  the  experimental  program  was  to 
study  the  effect  of  irradiation  on  semiconducting  ma- 
terials and  to  apply  this  knowledge  to  fabricate  a 
radiation-resistant  diode.    This  program  of  research 
was  carried  out  utilizing  various  facilities  at  General 
Atonuc.    High-energy  25-Mev  electron  bombardment 
done  with  the  linear  accelerator  and  neutron  bombard- 
ment done  with  the  TRIGA  reactor  were  used  to  study 
the  electrical  properties  of  germanium  and  silicon  as 


I 


a  funcdon  d  total  irradiadoii  between  78°  and  300<>K. 
The  electrical  properties  studied  were  the  conductiv- 
ity, Hall  effect,  and  carrier  lifetime.    The  carrier 
removal  rate  was  Found  to  be  4.  0  electrons  per 
centinieter  at  25-Mev  electron  path  in  germanium  at 
78**K,  compared  with  0. 18  in  silicon  at  300OK.    Two 
hole-trapping  levels  were  foimd  in  germanium  with 
energies  above  the  valence  band  of  0.  15  and  0.  27  ev. 
Evidence  at  annealing  was  also  observed  between 
78^  and  room  temperature  In  germanium.    The  re- 
sult at  these  studies  was  the  fabrication  of  a  radia- 
tion-resistant diode  using  p-type  germanium  with  a 
resistivity  at  about  0.  20  ohm-cm  as  the  base 
material. 


Hebrew  U.    (Israel). 
OPTICAL  PROPERTIES  OF  PARAMAGNETIC  SOLIDS, 
by  W.   Low.    Technical  note  r|o.    10  on  Contract 
AF  61(052)59.    Aug  59,  29p.  36  refs.    AFOSR-TN-60- 
168. 
Order  from  LC  mi$2.  70,  phS4.  80  PB  145  862 
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The  transition  groups  show  absorption  and  fluorescence 
spectra  characteristic  of  the  particular  ion  and  of  the 
crystal  surroundings.    Certain  regularities  are  shown 
to  exist  in  the  intensities  erf  the  absorption  lines  and 
line  width  of  these  transition  ff roups. 
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Institute  of  Tech.  ,  U.  of  Minnesota,  Minneapolis. 
STUDY  OF  NOISE  IN  SEMIOONDUCTORS  AND 
SEMICONEXJCTOR  DEVICES,  by  A.  van  der  Ziel. 
Quarterly  rept.  no.   3,   1  Dec  58-1  Mar  59.  on  Contract 
DA  36-039-8C-78009.    [1959]  7lP-  6  refs. 
Order  from  LC  mi  $4.  50,  ph$,l2.  30  PB  146  028 

There  have  been  reports  of  diecrepancies  between 
theiiry  and  measurements  of  noise  in  silicon  transis- 
tors.   A  program  of  measurement  of  noise  in  silicon 
transistors  has  been  undertaken.    Preliminary  results 
of  this  program  are  presented  in  this  report.    Tliese 
results  indicate  that  discrepancies  do  exist;  there  is  a 
frequency  dependent  divergence  from  the  theoretical 
value  at  very  low  injection  levels;  there  is  a  marked 
increase  in  noise  at  high  injection  levels.    An  experi- 
mental expression  for  the  noiae  in  the  mid-current  re- 
gion is  presented  which  fits  the  experimental  curve 
better  tnan  the  present  theoretical  expression.    A  re- 
vised method  of  measurement  is  presented.    This 
method  of  measurement  is  to  be  used  for  the  measure- 
ments of  noise  in  transistors  and  should  permit  a  sig- 
nificant increase  in  the  speed  and  accuracy  of  collect- 
ing data.    A  theory  is  presented  which  demonstrates 
the  correspondences  between  carrier  diffusion  and 
signal  propagation  on  a  transmission  line.    The  analogy 
is  used  to  solve  for  the  spectral  density  of  the  fluctua  - 
tions  in  the  total  number  of  carriers  in  a  one -dimen- 
sional semiconductor  with  surface  recombination.    It 
is  found  that  this  approach  clarifies  several  points  of 
confusion  found  in  previous  treatments.  (Author)  (See 
also  PB  142  765) 


Institute  of  Tech. ,  (J.  of  Minnesota,  Minneapolis. 
STUDY  OF  NOISE  IN  SEMICONDUCTORS  AND 
SEMICONDUCTOR  DEVICES.;  by  A.  van  der  Ziel. 
Quarterly  rept.  no.  5,    1  June»l  Sep  59,  on  Contract 
DA  36-039-SC-78009.    [1959]    122p.    24  refs. 
Order  from  LC  mi$6.  30,  ph$l9.  80  PB  146  490 


noise  measurements  show  deviations  from  theory. 
The  equivalent  circuit  theory  of  semiconductor  noise 
Is  extended.    (See  also  PB  146  028) 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
TRANSMISSION  UNE  FORMULATION  FOR  SEMI- 
CONDUCTORS, by  Herben  Kurss  .  Quarterly  rept. 
no.  10,  1  Oct-31  Dec  58  on  Contract  DA  36-039-8C- 
73052.  30  Mar  59,  14p.  1  ref.  Rept.  R-523. 29-59; 
PIB-453.29;  AD-218  108. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  825 

A  "transmission  line"  analysis  of  wave  propagation ii 
media  with  a  transverse  periodicity  is  given.   For* 
periodically  layered  crystal  the  manner  in  which  the 
network  problem  must  be  supplemented  by  informatiai 
relating  to  the  third  translational  symmetry  vector  ii 
indicated.    (See  also  PB  140  019) 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn.  N.  Y. 
TRANSMISSION  UNE  FORMULATION  FOR  SEMI- 
CONDUCTORS, by  Herben  Kurss  .  Quarterly  rept. 
no.  11,  1  Jan-3l  Mar  59,  on  Contract  DA  36-039-sc- 
73052.  15  June  59,  17p.  8  refs.  Rept.  R-523. 32-59; 
PIB-453.32;  AD- 225  231. 
Order  from  LC  mij2.40,  ph$3.30  PB  145  896 

In  the  neighborhood  of  the  source  point,  the  (scalar) 
Green's  function  of  a  rectangular  waveguide  with  ptatt 
shift  boundary  conditions  is  shown  to  be  approximately 
a  free  space  (scalar)  Green's  function  augmented  byi 
finite  number  of  plane  waves .  These  plane  waves  are 
then  expanded  into  a  series  of  spherical  waves  to  ob- 
tain readily  computable  formulae  for  the  so-called 
structure  constants  .  (Author)  (See  also  PB  140  019) 


Ohio  State  U.   Research  Foundation,  Columbus. 
SOLII> STATE  LOGICAL  TRANSDUCERS,  by  F.  B. 
Battocletti,   E.   C.  Orris  and  others.    Rept.  on  Re- 
search on  Physical  Phenomena  Affecting  the  Charac- 
teristics of  Electronic  Components,  Contract  AF 
33(616)5923.    Feb  60,  39p.   12  refs.    WADC  Technical 
rept.   59-686. 
Order  from  OTS  %l.  00  PB  161  668 

Theoretical  and  experimental  investigations  of  nieih- 
ods  of  performing  complex  logical  operations  with 
semiconductor  devices  are  described.    It  is  shown 
that  every  n-ary  connective  may  be  constructed  from, 
at  most,  two  (n-l)-ary  connectives  and  a  single-pole 
double-throw  switch.    The  effects  considered  for  use, 
either  singly  or  in  combination,  in  fabricating  logic 
circuits  include  the  field  effect,  punch  through,  four- 
layer  switch,  avalanche  breakdown,  and  the  tunnel 
effect.    Experimental  techniques  that  were  used  in 
making  diffused  junctions,  oxide  masks,  and  thermal 
compression  bonds  are  discussed.    Only  very  pre- 
liminary results  were  obtained  in  experiments  on 
functioning  devices.    (Author) 


Hie  gain,  bandwidth  and  nois 
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polytechnic  Inst,  of  Brooklyn,  N.   Y. 
GALVANOMAGNETIC  EFFECTS  AND  THE  BAND 
STRUCTURE  OF  ANTIMONY,  by  Sandor  J.   Freedman 
(Doctoral  thesis)  and  Hellmut  J.  Juretschke.   Technical 
rept.  no.  6  on  Contract  Nonr-839(06).   15  Apr  59,  87p. 
23  refs. 
Order  from  LC  mlH  80,  ph$13.  80  PB  145  811 

llie  energy  band  structure  of  antimony  is  deduced 
from  room  temperature  galvanomagnetic  measure- 
ments and  their  interpretation  in  terms  of  a  theoreti- 
cal modeL 


Purdue  Research  Foundation,  Lafayette,  Ind. 
SEMICONDUCTOR  RESEARCH.  Quarterly  i«pL  no. 
9,  1  Aug-31  Oct  58,  on  Contract  DA  36  039-80-71131. 
[1958]  36p.  22  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  884 

Contents: 

States  associated  with  vacancies  in  non-ionic  lattices 
Technique  for  measurement  of  small  length  increments 
Preparation  and  testing  of  single  crystals 
Infrared  absorption  in  neutron  Irradiated  silicon 
Impurity  photoconductivity  in  germanium 
Paramagnetic  resonance  in  irradiated  silicon 
Specific  heat  of  silver- manganese 
^)ecific  heat  of  molybdenum- rhodium 

Transport  properties  of  germanium  at  low  tenq)erature8 
Magnetic  susceptibility 
Impurity  band  conduction  in  silicon 
Resistivity  of  some  germanium  samples  between  0.  3 
and40K 

Bulk  conductivity  at  high  electric  fields 
Diffusion  of  cc^jper  in  germanium 


Purdue  Research  Foundation,  Lafayette,  Ind. 
SEMICONDUCTOR  RESEARCH.  Qiarterly  repL 
no.  11,  1  Feb- 30  Apr  59,  on  Contract  DA  36-039- sc- 
71131.  [1959]  39p.   32  refs. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  883 

Contents: 

Preparation  and  analysis  of  crystals 

Gauge  transformation  in  perturbation  theory 

Thermal  capture  of  electrons  by  vacancies 

Conductivity  at  high  electric  fields  (Cu-doped  Ge) 

A  note  on  accuracy  of  Hall  coefficient  measurements 

TTie  transport  properties  of  semiconductors  at  low 

temperatures 
Impurity  photoconductivity  in  germanium 
Invurity  conduction  in  silicon 
Magnetic  susceptibility 
Contribution  of  the  nucleus  to  the  specific  heat  of 

rhenium 
Nuclear  specific  heat  of  gallium  and  zinc 
Infrared  absorption  and  photoconductivity  of  irradiated 

siliccr 
Spin  resonance  in  neutron  irradiated  silicon 
(See  also  PB  145  884) 


Purdue  Research  Foundation,   Lafayette,   Ind. 
SEMIOONDUCTOR  RESEARCH.    Quarterly  rept.  no. 
13,  1  Aug-31  Oct  59,  on  Contraa  DA  36-039-sc- 
'1131.    [1959]   47p.    14  refs.    AD- 230  348. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  497 


Contents: 

Choice  of  gauge  in  perturbation  theory 

Preparation  and  analysis  of  semiconduaor  single 

crystals 
High  perfection  silicon  crystals 
Low  temperature  mobility  in  p-type  germanium 
Non-injecting  contacts  for  n-type  germanium 
Transport  properties  of  germanium  at  low  temperatures 
Impurity  conduction  in  silicon 

Resistivity  cf  germanium  at  very  low  temperatures 
Specific  heat  of  mdiom 
Infrared  absorption  in  irradiated  silicon 
Fast  infra-red  detector 
Magnetic  susceptibility 
^in  resonance  in  neutron  irradiated  silicon 


Purdue  Research  Foundation,  Lafayette,  Ind. 
SILICON  CRYSTAL  PERFECTION  STUDY,  by 
H.  J.  Yearian.    Quarterly  rept.  no.  4,   1  Mar- 
31  May  59,  on  Contract  DA  36-039-sc-77991.    [1959] 
20p.  6  refs.    AD- 225  165. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  146  486 

High  perfection  single  crystals  of  Si  have  been  pulled 
from  a  quartz  crucible  heated  by  a  current  regulated 
carbon  resistance  furnace  using  a  well  etch  disloca- 
tion free  seed  0.  2mm  in  diameter.    A  regulated  Lepel 
RF  converter  and  zone  refining  jig  were  modified  to 
permit  conventional  floating  zone  crystal  growing 
with  1/2"  rods. 


Rochester  U. ,  N.  Y. 
ELECTRON- HOLE  PAIR  PRODUCTION,  by  D.   L. 
Dexter  (RCA  Labs.  ).    Rept.  on  Contract 
AF  49(638)432.    jan  60,  23p.   13  refs.    AFOSR-TN- 
60-99. 
Order  from  LC  mi$2. 70,  phM-  80  PB  145  733 

We  compute  for  a  fairly  general  band  structure  the 
transition  probability  for  across -the-gap  impact 
ionization  by  a  fast  particle  in  a  semiconductor, 
taking  into  account  various  possibilities  involving 
tensor  masses,  non -equivalent  energy  surfaces, 
umklapp-processes,  etc.    Some  discussion  is  given  of 
possible  uses  of  the  results.    (Author) 


Rutgers  [State]  U. ,  New  Brunswick,  N.J. 
HIGH  NEGATIVE  NUCLEAR  POLARIZATIONS  IN 
SOLUTIONS  OF  FREE  RADICALS,  by  L.  H.  Bennett 
and  H.  C.  Torrey.  Doctor's  thesis.  Rept.  on  Contract 
AF  18(603)6.  26  Jan  60,  22p.  24  refs  .  AFOSR-TN-60- 
107..  AD- 232  622. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  839 

A  double  magnetic  resonance  experiment  in  which  nega- 
tive proton  spin  polarizations  were  obtained  in  liquids 
containing  dissolved  paramagnetic  material  is  de- 
scribed in  this  paper.  The  present  paper,  which  is  an 
extension  of  our  earlier  work,  reports  negative  proton 
polarizations  of  up  to  about  150  in  both  naphthalene  and 
anthracene  free  radical  solutions . 


Uppsala  U.  (Sweden). 
BORIDES  OF  RHENIUM  AND  THE  PLATINUM 
METALa    THE  CRYSTAL  STRUCTURE  OF  ReyBs, 
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ReB,   R1»7B3.  RhB^i  i.  IrBxvi   v.    AND  PtB,  by 

B.  Aronsson,  E.   Stenberg  and  J.  Aselius.    Technical 

noce  no.  8  on  Contract  AF  61(0$2)40.    15  Dec  59,  20p. 

14  refs.    AFOSR-TN-59-1138. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  866 

Re7B3  and  Rh7B3  are  isomorphous  with  Ru7B3(Th7le3 
(Dl02)-type).    The  structiire  of  ReB3  is  closely  re- 
lated to  those  a€  M02B5  and  W2B5.    RhB^i.  1  and  PtB 
crystallize  in  the  anti-NiAs  structure,  and  a  phase 
with  the  approximate  composition  IrB^i.  1  is 
isomorphous  with  ThSi2  CCc-tyl>e). 


Uppsala  U.  (Sweden). 
THE  CRYSTAL  STRUCTURE  6f   ResR,   by 
K  Aronsson,  Maggie  Bflckman  and  S   Rundqvist. 
Technical  noce  no.   11  on  Contract  AF  61(052)40. 
22  Jan  60,   lOp.  9  refs.    AFOSR*TN-59-1290. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  859 

The  crystal  structure  at  Re3B  has  been  determined  by 
powder  and  single  crystal  methods. 


Uppsala  U.  (Sweden). 
X-RAY  INVESTIGATION  ON  RHODIUM  PHOSPHIDESL 
THE  CRYSTAL  STRUCTURE  OF  Rh4P3,  by  Stig 
Rundqvist  and  Allan  Hede.    Technical  note  no.   10  on 
Contract  AF  61(052)40.    9  Jan  60.   18p.  20  refs. 
AFOSR-TN-59-1270. 
Order  from  LC  mi^.  40,  ph$3. 30  PB  145  860 
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The  rhodium -phosphorus  system  has  been  investi- 
gated in  the  range  0-75  atom  per  cent  phosp>borus 
using  X-ray  and  chemical  analytical  methods.    Four 
intermediate  phases  have  been  found,  viz.  Rh2Pi 
Rh4P3,   RhP2  and  RhP3. 


Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
PHASE  DIAGRAM  FOR  THE  BINARY  SYSTEM 
CdTe-In2Te3,  by  Lars  Thomas  Jen  and  Donald  R. 
Mason.    Rept.  on  Projea  Michigan,  Contract  DA  36- 
039-SC-78801.   Apr  60,  27p.    16  refs.    2900-80-R. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  869 

The  phase  diagram  for  the  binary  system  CdTe- 
ln2Te3  has  been  obtained  by  correlating  information 
from  differential  thermal  analysis  measurements, 
microscopic  studies,  diffusion  couples,  and  X-ray 
powder  patterns.    In  establishing  the  terminal  points 
for  this  diagram,  the  melting  point  for  In2Te3  was 
found  to  be  667  ^  1°C    For  CdTe,  a  melting  point  of 
1098^3^  was  indicated.    In  going  across  the  diagram, 
three  peritectics  are  apparent.    The  first  (P)  is  at 
785*^  and  50  mol  %  In2Te3;  the  second  (v)  is  at  about 
702°C  and  74  mol  %  In2Te3;  and  the  third  C*)  is  at 
6950C  and  about  83  mol  %  In2T«3.    There  is  a  lar^e 
retrograde  solubility  of  CdIn2Te4  in  CdTe.    The  Q  - 
phase  transforms  to  anf -phase  at  6250C  and  1(X)% 
In2Te3,    The  addition  of  CdTe  stabilizes  the (5  -phase, 
and  it  finally  disappears  to  y+  C  in  a  eutectoid  reaaion 
at  about  360^0  and  83  mol  %  InjTes.    Some  of  the 
properties  d  the  phases  have  beer  measured  and  are 
presented.   There  appear  to  be  qualitatively  signifi- 
cant moDOConic  relationships  among  the  energy  gap, 
the  transition  temperatures,  and  the  compositions. 
(Author) 


Theoretical  Physics 


Aeronutronic ,  Newport  Beach,  Calif. 
THEORETICAL  STUDY  OF  HIGH  TEMPERATURE 
EMISSIVITIES  AND  ATMOSPHERIC  TRANSMISSION, 
by  Gilbert  N.  Plass  and  V.  Robert  Stull.   Final  rept. 
on  Contract  AF  19(604)2166.  30  Jan  60,  88p.  17  refs. 
Aeronutronic  U-784;  AFCRC-TR-60-221 . 
Order  from  LC  mi$4.80,  ph$13.80  PB  145  869 

A  number  of  different  topics  have  been  investigated 
which  are  connected  with  the  determination  of  the  high 
temperature  spectral  emissivity  of  molecules  and 
solid  particles  and  with  the  transmission  of  infrared 
radiation  through  the  atmosphere.  Basic  to  all  erf  these 
calculations  was  the  development  of  new  mathematical 
models  to  represent  the  absorption  of  an  infrared  band. 
TTiese  models  materially  reduce  the  anmunt  of  com- 
putation involved  without  sacrificing  accuracy.  They 
were  used  to  calculate  the  spectral  emissivity  of  car- 
bon dioxide  from  1800  to  2500  cm*  ^  and  of  hydrogen 
chloride  from  1000  to  3400  cm"  ^ .  The  spectral  emis- 
sivity of  spherical  carbon  particles  was  also  calculated 
up  to  240Cr*K .  New  and  more  accurate  calculations 
have  been  made  of  the  atmospheric  absorption  of 
infrared  radiation  in  the  region  of  most  of  the  im- 
portant bands .  (Author) 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U. ,  Calif. 
A  CORNER  EFFECT  IN  PLANE  DIFFUSION 
THEORY,  by  Harold  Levine.  Technical  rept.  na  83 
on  Contract  Nonr-225  (11).  6  May  59,  34p.  5  refs. 
AD-216  413. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  075 

Some  aspects  of  the  mathematical  technique  are  dis- 
cussed with  reference  to  plane  problems  where  the 
boundaries  are  defined  by  straight  lines.    A  different 
approach  to  the  problem  is  considered  which  does  not 
requi^'e  series  development  and  subsequent  summatloo 
and  is  distinguished  by  a  greater  adaptability  to  the 
study  of  various  aspects  of  the  solution.    The  method 
rests  on  a  pair  of  integral  transform  relations.   A  dla- 
cussion  is  given  of  the  local  flux,  or  normal  deriva- 
tive, at  the  boundary  with  reference  to  the  right  angle 
corner.    Its  deviation  from  a  constant  value,  reached 
at  large  distances  from  the  corner,  is  characterized 
by  an  inhomogeneous  integral  equation  with  seraJ- 
inflnlte  domain.    The  complex  Fourier  transform  d 
this  distribution  satisfies  a  simple  type  cf  functional 
or  difference  relation,  and  is  obtained  by  a  further 
application  of  the  same  transformation.  Ilie  normal 
derivative  at  the  boundary  is  recalculated  to  illustrate 
a  technique  for  employing  an  integral  representation 
of  the  spatial  function  within  the  comer  region. 


Astro- Electronic  Products  Div. ,  Radio  Corp.  at 

America,   Princeton,   N.  J. 
RESEARCH  ON  PLASMA  ACCELERATION  BY 
ELECTRIC  FIELD  GRADIENT.    Semi-annual  techni- 
cal rept.  for  30  June-31  Dec  59  on  Contract  AF 
49(638)658.    Dec  59,  74p.    26  refs.    [AFOSR-TN-60- 
211;  AD- 232  096] 
Order  from  LC  mlH  50,  ph$12. 30  PB  145  873 


Theoretical  and  experimental  studies  erf  plasma 
acceleration  by  nonuniform  RF  fields  are  presented. 
Theoretical  considerations  indicate  that  a  plasma 
will  be  accelerated  toward  the  low-field  region  if  the 
applied  frequency  is  greater  than  the  plasma  fre- 
quency and  toward  the  high-field  region  if  the  fre- 
quency is  less  than  the  plasma  frequency.    Pulses  d 
mercury  plasma  have  been  generated  in  a  reproduc- 
ible way,  and  an  RF  system  has  been  designed  and 
operated.    Riototubes  and  electron  and  ion  pickup 
probes  have  been  used  for  detecting  the  moving 
plasma.   Oscillograms  show  a  change  in  plasma 
velocity  as  the  RF  field  is  applied.    (Author) 
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Avco- Everett  Research  Lab. ,  Mass  . 
ON  THE  FLOW  OF  A  VISCOUS  ELECTRICALLY 
CONDUCTING  FLUID,  by  Harvey  P.  Greenspan.  Rept 
on  Contract  AF  49(638)61 .  Oct  59,  34p.  3  refs  .  Re- 
search rept.  73;  AFOSR-TN-59-1221;  AD-231  877. 
Order  from  LC  mi$3.00,  ph$6.30  PB  145  772 

Magnetohydrodynamic  flow  of  a  viscous  incompressi- 
ble fluid  of  constant  properties  past  a  flat  plate  is  con- 
sidered. The  apphed  magnetic  field  is  parallel  to  the 
free  stream  direction  and  the  plate  is  at  zero  angle  ot 
attack.  A  numberof  explicit  solutions  of  the  linearized 
theory  are  presented  for  the  flow  past  a  semi-infinite 
plate  which  is  either  sucking  or  injecting  a  conducting 
fluid  into  the  main  stream.  The  sub-Alfven  flow  past 
a  long  finite  impermeable  plate  is  studied  in  some  de- 
tail and  the  magnitude  of  the  viscous  wake  is  com- 
pared to  the  similar  type  upstream  disturbance  pro- 
duced by  the  forward  propagation  of  Alfven  waves  . 


BrandeisU.,  Waltham,  Mass. 
ON  A  QUANTUM  MECHANICAL  THEORY  OF  ABSO- 
LUTE REACTION  RATES,  by  Sidney  Golden .  Techni- 
cal rept.  no.  6  on  Contract  Nonr- 167/(01).  1  Apr  59, 
57p.  22  refs. 
Order  from  LC  mi$3.60,  ph$9.30  PB  145  810 

The  criteria  employed  for  classifying  a  collection  of 
electrons  and  nuclei  as  some  particular  set  of  chemi- 
cal species  or  another  are  embodied  in  the  form  of 
projection  operators,  here  termed  species-classifica- 
tion operators  .   Logical  properties  or  reproducibihty, 
distinguishability  and  completeness  are  imposed  upon 
the  several  species -classification  operators  for  a 
system.  The  effect  of  different  criteria  of  species 
classification  upon  the  kinetic  equations  is  discussed 
in  relation  to  current  theories  of  absolute  reaction 
rates.  (See  also  PB  140  966) 


Cornell  U.,  Ithaca,  N.  Y. 
DIFFUSION  AND  DESORPTION  OF  METAL  IMPURI- 
TIES IN  PLATINUM,  by  Richard  C.  Bradley.  Techni- 
cal rept.  no.  13  on  Contract  AF  18(600)674.  1  Oct  59, 
18p.  18  refs.  AFOSR-TN-59-1004. 
Order  from  LC  mi$2.40,  ph$3.30  PB  145  868 

Activation  energies  for  the  volume  diffusion  of  impuri- 
ties in  polycrystalline  platinum  samples  have  been  ob- 
tained by  studying  the  ions  released  at  temperatures 
»iwve  lOOOOC . 


Electron  Tube  and  Microwave  Lab. ,  Calif.  Inst,  of 

Tech. ,  Pasadena. 
EXPERIMENTS  ON  THE  INTERACTION  OF  A 
MODULATED  ELECTRON  BEAM  Wmi  A  P1j\SMA, 
by  Gary  D.  Boyd.  Technical  rept.  no.   11  on  Contract 
Nonr-220(13).  May  59,  lUp.  55  refs. 
Order  from  LC  mi$6. 00,  ph$18.  30  PB  145  902 

New  experiments  are  performed  concerning  the  high 
frequency  interactions  of  electron  beams  and  plasmas. 
In  the  course  of  verifying  plasma  density  nKasure- 
ments,  the  excitation  of  the  dipole  resonance  of  a 
plasma  colunui  is  considered.  Mult^le  resonances 
are  observed  and  discussed. 


Plasma  Propulsion  Lab. ,  R^ublic  Aviation  Corp. , 

Farmingdale,  N.  Y. 
EXPERIMENTAL  INVESTIGATIONS  OF  ELECTRO- 
MAGNETICALLY  INDUCED  DETONATIONS. 
PART  L    PARAMETERS  AFFECTING  THE  FOR- 
MATION OF  THE  PINCH,  by  Thomas  Donner  and 
Leonard  Aronowitz.    Rqjt.  on  Contract  AF 
49(638)552.    Nov  59,  35p.    4  refs.    PPL  rept.  no.   122. 
AFOSR-TN-60-59. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  843 

A  series  of  tests  were  conducted  with  various  gases 
to  investigate  the  conditions  needed  for  the  formation 
of  the  "pinch  discharge".    Most  tests  were  conducted 
at  capacitor  energies  somewhat  below  those  under 
which  pinches  had  been  previcxisly  obtained.    Some 
tests  were  made  with  mixtures  of  H2  and  O2  as  a 
first  attempt  to  obtain  pinch  induced  detonations. 


Was  ma  Propulsion  Lab. ,   Republic  Aviation  Corp., 

Farmingdale,  N.  Y. 
THEORETICAL  STUDIES  FOR  A  PROBLEM  IN 
ELECTROMAGNETICALLY  INDUCED  DETONA- 
TIONS^  by  W.  Chinitz,  K.  M.  Foreman,  and 
L.  W.  Levin.    Rept.  on  Contract  AF  49(638)552. 
30  Nov  59,   87p.    15  refs.    PPL  rept.  no.   121; 
AFOSR-TN-60-85. 
Order  from  LC  miH  80,  ph$13. 80  PB  145  842 

The  aerothermochemiscry  of  electromagnetically 
driven  gaseous  detonations  is  formulated.    Next,  the 
revisions  necessary  to  transpose  to  a  moving  forced 
detonation,  supported  by  a  magnetic  piston,  are  de- 
tailed.   The  numerical  approximation  techniques  to 
permit  programming  for  automatic  digital  computers 
are  discussed.    A  method  of  computing  enthalpy, 
heat  of  formation  and  equilibrium  constant  from 
available  data  is  outlined.    Quantities  are  tabulated 
for  16  reactions,  involving  hydrogen,  oxygen, 
nitrogen,   and  argcxi,  between  temperatures  erf  100° 
to  24,  OOOOK.    The  results  of  a  parametric  study  of 
standing  oxy-hydrogen  and  air-hydrogen  detonations 
are  graphically  presented  and  discussed. 


Stevens  Inst.  o€  Tech. ,  Hoboken,  N.  J. 
INVESTIGATION  ON  THE  MANY  BODY  PROBLEM, 
by  Jerome  K.   Percus.    Final  rept.  on  Contract  Nonr- 
263(11).    [1959]  14p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  996 
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Summaries  are  presented  at:  "dynamical" l^grangian; 
statistical  approach  to  the  domain  of  action  of  collec- 
tive co-ordinates;  analysis  of  classical  statistical 
mechanics  by  means  of  collective  coordinates;  role  of 
quantum  statistics  in  the  collective  ajjproach;  collec- 
tive coordinate  analysis  at  ftee  Einstein-Bose  system; 
the  ground  state  of  an  Elnstein-Bose  system;  com- 
ments on  Bohm's  new  theory  of  superfluid  helium  II; 
some  remarks  on  the  role  of  supplementary  variables 
in  the  collective  treatment  ctf  the  many  body  problem; 
generalized  collective  coordinates;  some  new  kinds  of 
collective  coordinates;  norntal  modes  of  oscillation  at 
low  density;  collective  modes  al  oscillation  at  high 
density;  transverse  collective  coordinates;  generation 
of  action-angle  variables;  in(terpolation  method;  the 
equation  of  state  for  classical  statistics;  and  the 
semiclassical  approach.        i 

Thermodynamics 


nar 


Air  Force  Missile  Developtnent  Center,  Holloman 

AFB,   N.  Mex. 
WIND  EXCITED  RIGID-BODTY  VIBRATIONS  OF  THE 
HELIOSTAT  MIRROR  FOR  THE  PROPOSED  DEPART- 
MENT OF  DEFENSE  SOLAR  FURNACE,  by  Sigurd 
Hoyer  (Rxter  Instrument  Co. ).    Jan  60,  54p.  5  refs. 
AFMDC-TN-60-1. 
Order  from  LC  mi$3.  60,  pht9.  30  PB  145  738 

Rigid-body  vibrations  o€  the  neliostat  mirror  is  the 
subject  of  the  present  report.    A  minimum  require- 
ment is  that  the  mirror  be  designed  to  withstand  the 
static  load  produced  by  the  worst  possible  wind  condi- 
tion.   It  is  pointed  out  that  the  mirror  may  fail,  even  if 
this  requirement  is  satisfiedi    Such  failure  may  occur 
if  the  mirror  is  excited  at  one  of  its  natural  frequen- 
cies, or  if  the  mirror  is  dynamically  unstable  in  any 
possible  wind  condition.    Von  Karmin  vortices  may 
conceivably  excite  the  mirror  at  one  erf  its  r^^tural  fre- 
quencies.   Calculations  presented  here  indicate  that 
this  should  not  prove  to  be  a  dangerous  source  of 
excitation.    It  is  shown  that  one  must  investigate  the 
dynamic  stability  of  the  mirtor  considered  as  a  rigid 
body.    Furthermore,  it  is  shown  that  in  order  to  do 
this,  one  must  consider  at  l^st  three  coupled  modes 
at  vibration  simultaneously. 


Avco- [Everett]  Research  Lab. ,  Mass. 
HYPERSCNIC  GAS  DYNAMIC  CHARTS  FOR  EQUI- 
LIBRIUM AIR,  by  Saul  Feldqian.   Rept.  on  Contract 
AF  04(645)18.  Jan  57,   137p.  6  refs.   Research  rept.   40 
Order  from  LC  mi$6.  90,  ph^21.  30  PB  146  700 

A  collection  of  charts  is  presented  for  the  equilibrium 
properties  of  air  in  several  flow  situations  of  interest 
in  hypersonic  flow.    The  cas^s  considered  are:  (a)  flow 
over  bodies  in  flight  at  hypersonic  sjjeeds:  normal  and 
oblique  shocks;  (b)  flow  over  bodies  in  shock  tubes:  this 
includes  moving,  standing  and  reflected  normal  shocks 
as  well  as  oblique  shocks.    A^  Mollier  diagram  is  also 
included.  (Author) 


Avco  [Everen]  Research  Lab. ,  [Mass.  ] 
RELAXATION  PHENOMENA  IN  AIR  BETWEEN  3()(|o 
AND  8000°K,  by  M.   Camac,  J.   Keck,  and  C.  ftjttj. 
Rept.  on  Contract  AF  04(645)18.    13  Mar  58,  32p.  ' 
9  refs.    Research  rept.  22. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  146  853 

Experimental  data  cm  the  time  dependence  o^  the 
molecular  oxygen  concentration  and  the  emitted  radj- 
ation  behind  moving  shock  waves  in  air  have  been  ob- 
tained which  may  be  applied  directly  to  practical 
aerodynamic  problems  or  interpreted  to  give  basic 
information  about  reaction  kinetics.    Since  the  reac- 
tion kinetics  erf  air  are  not  at  all  well  understood  « 
present  and  are  probably  quite  complicated,  extreme 
caution  is  urged  in  extrapolating  the  information  giia 
to  conditions  which  differ  markedly  from  those  of  flje 
experiments. 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
TEMPERATURE-ALTITUDE  TEST  OF  MODEL  n 
FIN  SERVO  AMPLIFIER  WITH  DOUBLE  LAMINATE 
MOUNTING  BOARD,  by  E.  C.  Fehner.    16  Oct  52, 
declassified,   4p.    Hermes  Heat  Transfer  mema  no. 
55. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  916 


General  Mills,   Inc.  ,  Minneapolis,  Minn. 
RESEARCH  ON  THE  EFFECTS  OF  COLLISIONS 
OF  SMALL  PARTICLES  WITH  BODIES  MOVING  AT 
HYPERSONIC  SPEED.    PART  IL    EROSION  AND 
HEAT  TRANSFER  EFFECTS,   by  G.  Whitnah, 
G.   Wehner  and  others.    Rept.  for  15  Sep  58-15July59 
on  Contract  AF  33(616)5565.    Aug  59,   llOp.  4  refi. 
WADC  Technical  rept.   58-498,   Pi.   2. 
Order  from  OTS  $2.  50  PB  161  657 

Results  of  experimental  work  in  the  investigation  of 
heat  transfer  to  smooth  and  roughened  nose  cone 
models  are  discussed.    Heat  transfer  coefficients  for 
-  models  roughened  by  sandblasting  and  by  etching  are 
compared  with  those  of  smooth  models  for  the  two 
stagnation  pressures  investigated.    Large  increases 
In  average  heat  transfer  coefficients  were  found  for 
the  roughened  models.    Locations  of  maximum  heat 
transfer  were  measured  for  both  roughened  and 
smooth  models  and  were  found  to  be  considerably 
closer  to  the  stagnation  point  for  the  roughened 
models  than  for  the  smooch  model.    The  experimentaJ 
apparatus  and  techniques  employed  in  these  investi- 
gations are  described.    Surface  pitting  or  roughening 
due  to  the  formation  erf  binary  and  ternary  alloys  at 
elevated  temperatures  has  been  studied  further.   R*" 
cent  data  on  hypervelocity  cratering  are  discussed 
A  mathematical  analysis  of  the  dispersion  of  particles 
by  explosive  means  and  as  a  result  of  wind  shear 
forces  has  been  made. 


Guggenheim  Aeronautical  Lab, ,  Calif.  Inst,  d 

Tech. ,  ftisadena. 
IMPACT  PRESSURE  AND  TOTAL  TEMPERATURE 
INTERPRETATION  AT  HYPERSONIC  MACH  NUM- 
BER, by  J.   C.  Graves  and  N.   R.   Quiel.    Rept.  on 
Hypersonic  Research  Project,  Contract  DA  04-495- 
ORD-19.    26  July  54,   66p.   18  refs.    Memo.   no.  20. 
Order  from  LC  mi$3.  90,  phJlO.  80  PB  146  701 
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Results  are  presented  of  an  experimental  investiga- 
tion of  impact-pressure  and  total-temperature  inter- 
pretation at  a  nominal  Mach  number  of  5.  6.    The  data 
indicate  that  the  Rayleigh  equation,  which  assumes 
non-viscous  flow,   requires  correction  at  low  free- 
stream  Reynolds  numbers.    These  viscous  effects  are 
detected  at  Reynolds  numbers  (based  on  impact-probe 
diameter)  as  high  as  6000,  and  they  continue  to  in- 
crease with  decreasing  Reynolds  numbers.    At  the 
low  pressure  limit  of  the  facilities  used  in  this  in- 
vestigation, the  maximum  viscous  correction  is  2.  5 
per  cent  for  a  Reynolds  number  (rf  425. 


.  •*' 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
HEAT  TRANSFER,   RECOVERY  FACTOR  AND 
PRESSURE  DISTRIBUTIONS  AROUND  A  CIRCULAR 
CYLINDER   NORMAL  TO  A  SUPERSONIC  RAREFIED 
AIR  STREAM.  PART  II:  CCMPARISON  OF  EXPERI- 
MENT WITH  THEORY,  by  Omar  El-Khattab  Tewfik. 
Doctoral  thesis.  Rept.  on  Contract  Nonr-222(45). 
15  May  59,  75p.   18  refs.  HE- 150- 169;  Series  no.  20, 
issue  no.   128;  AD-217  %1. 
Order  from  LC  miH  50,  ph$12.  30  PB  146  027 

Theoretical  methods  for  the  prediction  of  heat  trans- 
fer, recovery  factor  and  pressure  distributions 
around  a  circular  cylinder  normal  to  a  supersonic 
rarefied  gas  stream  are  critically  evaluated  by  com- 
parison with  experimental  measurements.    The  re- 
sults of  extensive  measurements  of  heat  transfer,  re- 
covery factor  and  pressure  distributions  obtained  in 
the  low  pressure  wind  tunnel  Of  the  University  of 
California  are  reported.    Interpretation  erf  these 
results  involved  essentially  the  analysis  of  heattrains- 
fer  from  a  laminar  compressible  boundary  layer  with 
pressure  gradient  and  provides  an  excellent  criterion 
for  a  critical  study  and  evaluation  of  pertinent  theory. 
Tlie  modified  Newtonian  theory  was  conpared  with  the 
results  of  pressure  distribution  measurements  in  the 
Mach  number  range  3.  55  -  5.  73,  and  the  Reynolds 
number  range  330  -  4100,  using  an  adiabatic  and  a 
cooled  model.    The  free  stream  was  rarefied,  with 
its  density  corresponding  to  that  of  the  atmosphere  at 
about  a  30-40  nule  altitude.  (Author)  (See  also 
PB  145  090) 


Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. ,  Pasadena. 
A  METHOD  OF  DETERMINING  THE  THERMAL 
CONDUCTIVITY.    ELECTRICAL  RESISTIVITV,    AND 
TOTAL  AND  SPECTRAL  EMISSIVITY  OF  A  CON- 
DUCTING MATERIAL  AT  HIGH  TEMPERATURE 
PROM  ELECTRICAL  AND  THERMO- OPTICAL 
MEASUREMENTS  ON  A  HEATED  TUBE  IN  A  VAC- 
UUM, by  Walter  B.   Bawell.    Rept.  on  Contract  DA  04- 
495-ORD-18.    5  July  57,  21p.   1  ref .    Progress  rept. 
no.  20-324;  AD-151  861. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  146  369 

A  method  of  determining  the  thermal  conductivity  and 
electrical  resistivity  of  a  conducting  material,  as 
functions  of  temperature,  from  electrical  and  thermal 
measurements  on  a  heated  tube  is  described.    This 
tnethod  takes  into  account  linear  gradients  a(  these 
physical  properties  with  temperature.    A  separate  cal- 
culation procedure,  to  be  employed  when  an  optical 
pyrometer  is  used  to  observe  the  tube  surfaces,  makes 


it  possible  to  determine  the  total  and  spectral 
emissivltv,  as  well  as  the  true  temperature.  (Author) 


Leyden  U.  (Netherlands). 
ENTROPY  AND  GAUSSIAN-MARKOFF  PROCESSES, 
by  P.  Mazur  and  S.  R.  de  Groot.    Technical  note  on 
Contract  AF  61(052)16.    16  July  59,  17p.    1  ref. 
AFOSR-TN-59-960;  AD-226  408. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  146  020 

The  model  d  Gauss ian-Markoff  processes  is  used 
to  discuss  the  time  behavior  of  entropy.    The  statisti- 
cal definiticms  of  entropy  of  Boltzmann  and  Gibbs  are 
considered.    Under  macroscopic  conditions,  the 
same  behavior  as  expected  from  non- equilibrium 
thermodynamics  is  shown  to  be  obtained  in  both 
cases.   (Author) 


Naval  Research  Lab. ,  U.  of  Wisconsin,  Madison. 
THE  INITIAL  PRESSURE  DEPENDENCE  OF  THER- 
MAL CONDUCTIVITY  AND  VISCOSITY,  by 
Daniel  E.  Stogryn  and  Joseph  O.  Hirschfelder.    Rept. 
on  Contract  N7onr- 285(11).    13  Apr  59,  35p.   21  refs. 
WIS-ONR-36. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  145  889 

The  initial  pressure  dependence  at  thermal  conduc- 
tivity and  viscosity  d  gases  is  considered  to  arise 
from  (1)  molecular  association  and  (2)  collisional 
transfer.    Clusters  larger  than  dimo-s  can  be  neg- 
lected.   In  the  case  of  thermal  conductivity,  it  is 
found  that  at  low  temperatures  molecular  association 
is  more  important  than  collisional  transfer  while  at 
high  temperatures  collisional  transfer  predominates. 
For  viscosity,  the  initial  pressure  dependence  is  due 
primarily  to  collisional  transfer.    Detailed  equaticms 
are  given  for  both  at  these  effects. 


Purdue  U.  Div.  al  Engineering  Sciences,  Lafayette, 

Ind. 
IRREVERSIBLE  THERMODYNAMICS  AND  CON- 
TINUUM MECHANICS,  by  A.  Cemal  Eringen.  Tech- 
nical rept.  na   14  on  Contract  Nonr- 1100(02).  May  59, 
33p.   17  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  145  900 

Principles  of  the  irreversible  thermodynamics  are 
recapitulated.  Using  the  basic  conservation  principles 
and  the  principles  of  irreversible  thermodynamics, 
the  fundamental  equations  and  constitutive  relations 
are  obtained  for  fluids,  solids,  and  visco-elastic 
media.    Equations  for  the  entropy  production  and  heat 
conduction  are  derived  for  various  special  media  and 
for  a  general  medium  having  internal  constraints.  For 
the  laner  case,  a  law  generalizing  Fourier's  law  of 
heat  conduction  is  found.  (Author) 
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Wave  Propagation 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
STUDIES  OF  METEOR -BURST  PROPAGATION  AT 
49  AND  74  MEGACYCLES,  by  M.  L.  Meeks. 


H 


J.  C.  James  and  others.    Final  rept.  for  1  Jan  56- 
30  June  58  on  Contract  AF  19(604)1593.    [1958]    70p, 
11  refs.    AFCRC-TR-58-178;  AD-160  821. 
Order  from  LC  mi$3.  90,  ph$l0.  80  PB  137  438 

Signals  transmitted  from  Walpole,  Massachusens,  cm 
49.  44  mc  and  73.  82  mc  were  received  at  Congaree, 
South  Carolina,  (path  length  1^50  km)  and  at  Smyrna, 
Georgia,  (path  length  1480  kn^).   Five- element  Yagi 
antennas  were  used,  and  the  output  power  was  5  kw 
on  49  mc  and  3  kw  on  74  mc.    TTie  duty  cycle  was 
found  to  be  2  or  3  times  greater  at  49  mc  during  the 
night,  but  during  the  day  -  particularly  around  noon  - 
the  duty  cycle  became  about  equal  because  of  iono- 
spheric-scatter  noise  at  49  mc.    Diurnal  variations  in 
meteor  burst  rates  on  both  frequencies  show  good 
agreement  with  th6  theoretical  predictions  of  James 
and  Meeks.   Over  flat  terrain  at  Congaree  there  was 
no  significant  change  in  meteor-burst  rate  with 
antenna  height  for  heights  ranging  from  1.  65  X  to 
6.  34  X  .   However,   strong  decorrelations  were  found 
between  the  burst  amplitudes  observed  at  markedly 
different  antenna  heights.    Strong  correlation  was 
observed  between  underdense  bursts  observed  with 
two  antennas  at  the  same  height  above  ground  but  with 
various  lateral  separations  extending  out  to  662  ft  at 
Congaree.   Overdense  bursts,  however,  frequently 
showed  decorrelations.    Close  agreement  was  found 
between  the  burst  rates  observed  simultaneously  at 
Congaree  (flat  terrain)  and  at  Smyrna  (hilly  terrain). 
In  the  terrain  at  Snyrna  bursti  from  two  antenna  at 
the  same  height  above  sea  lev«l  were  well  correlated. 
(Author) 


National  Bureau  of  Standards',  Boulder,  Colo. 
REPORT  ON  THE  ICY  OBLIQlJE-INaDENCE 
SPORADIC- E  AND  F-SCATTBR  PROGRAM,  by 
J.  W.  Finney  and  E.  K.  Smith,  Jr.  Final  rept.  on 
National  Science  Foundation  Grant  no.  Y/6. 1^120  ana 
Technical  rept.  no.  1  on  NSF  Grant  no.  Y/22. 7/328. 
Mar  60,  lOlp.  4  refs.  Technical  note  no.  48. 
Order  from  OTS  $2.50  1  PB  151  407 


The  existence  of  the  longitude  effect  in  the  occurrence 
of  sporadic -E  propagation  suggested  by  previous  data 
has  been  affirmed  by  this  experiment,  inasmuch  as 
three  to  five  times  more  sporadic  E  (depending  on  the 
reference  level)  has  been  observed  on  the  Poro-to- 
Onna  circuit  in  the  Far  East  than  on  the  Panama- lo- 
Cuba  circuit  in  the  Caribbean .  Seasonal  variations  of 
the  occurrence  of  spwradlc  E  showed  the  summer 
maximum  on  both  circuits  ,  but  only  the  Far  East  one 
had  a  well  defined  winter  peak.  Diumally,  sporadic  B 
recorded  over  the  Poro-to-Onna  circuit  exhibited  a 
double-peaked  daytime  maximum,  with  the  peaks  oc- 
curring at  1000  and  1700  hours .  The  Es  data  from 
the  Panama -to -Cuba  circuit  alio  had  the  daytime  maxi- 
mum but  only  one  peak  in  the  afternoon .  Peculiar 
evening  signal  enhancements  (referred  to  as  the  evening 
signal  anomaly  or  Far  East  anomaly)  have  been  ob- 
served, particularly  around  tl»e  fall  equinox,  over  the 
Poro-to-Onna  circuit. 


National  Bureau  of  Standards,  Boulder,  Colo. 
A  SUMMARY  OF  VHF  AND  UHF  TROPOSFHERIC 
TRANSMISSION  LOSS  DATA  AND  THEIR  LONG- 
TERM  VARIABIUTY.  byD.  A.  Williamson, 
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V.  L.  Fuller  and  others  .  Mar  60,  183p.  2  refs  .  Tecfc- 

nical  note  no.  43. 

Order  from  OTS  $2.25  PB  151  402 

Cumulative  distributions  of  hourly  median  basic  tranj- 
missicxi  loss  are  presented  for  135  beyond- line -of - 
sight  radio  paths  in  the  United  Sutes  .  In  order  to 
allow  for  seasonal  trends  of  transmission  loss,  the 
year  is  divided  into  a  summer  period,  May  through 
October,  and  a  winter  period,  November  through 
April.  The  IcMig-term  variability  of  observed  hourly 
medians  is  compared  with  predicted  variability  based 
on  empirical  curves  by  Rice,  Longley  and  Nonon. 
(PB  151  374).  (Author) 


Stanford  Electronics  Lab. ,   Stanford  U. ,  Calif. 
OBLIQUE  ECHOES  FROM  OVER -DENSE  METEOR 
TRAILS,  by  L.  A.  Manning.    Technical  rept.  no.  29 
on  Contract  Nonr-225(24).    28  Feb  58,  23p.    8  refs. 
AI>157  095. 
Order  from  LC  mi  $2.  70,   ph$4.  80  PB  138  142 

Ray  paths  are  computed  for  waves  refracted  by 
meteor  trails  having  a  Gaussian  radial  distribution 
of  ionization  density. 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
COMPUTATION  OF  WHISTLER  RAY  PATHS,  by 
Irving  Yabroft.   Final  letter  rept,  pt.  2  on  Contraa 
AF  18(603)126.    Dec  59,  52p.    3  refs.    AFOSR-TN- 
60-71. 

Order  from  LC  mi$3.  60,  ph$9.  30  TO  145  865 

This  is  the  seccwid  of  two  reports  covering  the  work 
done  on  the  theory  and  appHcation  al  ray  tracing 
techniques  to  whistler  propagation  in  the  outer  iono- 
sphere.   The  work  reported  here  is  an  attempt  to 
demonstrate  some  of  the  complex  phenomena  of 
"magneto- ionic  dua"  propagation.  (See  also 
PB  145  864) . 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
THE  THEORY  OF  PROPAGATION  OF  RAYS  IN  AN 
INHOMOGENEOUS  AND  ANISOTROPIC  MEDRJM, 
by  J.  J.  Bandstatter.    Final  letter  rept. ,  pt.   1  on 
Contract  AF  18(603)126.  Dec  59.  66p.  7  refs. 
AFOSR-TN-60-138. 
Order  from  LC  mi$3.  90.  ph$10.  80  PB  145  864 

This  is  the  first  of  two  rqwrts  covering  the  work  done 
on  the  theory  and  application  of  ray  tracing  technique! 
to  whistler  propagation  in  the  outer  ionosphere.    Thi« 
report  provides  an  exposition  of  the  background  theory 
in  a  nKire  geometric  setting. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Army  Research  Office,  Washington,  D.  C 
ANNUAL  RESEARCH  TASK  SUMMARY,   1960. 
VOLUME  7.   INDEX.  677p. 
Order  from  OTS  $3. 00  PB  161  139 


Contents: 

Sect.  1.   Project  nun*ers,  project  titles,  and  task 

titles 
Sect.  2.    Location  of  work:  Army  installations,  other 

government  installations,  roster  of  contractors 

doing  external  work 
Sect  3.   Chief  investigators 
Sect.  4.    Scientific  fields  and  sub- fields 
Sect.  5.   Subject  index 
(See  also  PB  161  133-PB  161  138) 


Case  Inst,  of  Tech. ,  Cleveland,  Ohio. 
A  NUCLEAR  MAGNETIC  RESONANCE  SPECTROM- 
ETRR,  by  Perry  R.  Longaker.    Master's  thesis. 
Technical  rept.  no.   1  on  Contract  Nonr- 1141(07). 
May  59,  54p.    11  refs.   AD- 229  366. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  145  931 

TTie  construction  of  a  Pound  type  nuclear  magnetic 
resonance  absorption  spectrometer  patterned  after 
the  Nuclear  Magnetics  Corporation  design  is  de- 
scribed.  Calibration  and  operation  procedures  at 
radio  frequency  fields  of  1  to  30  mc  and  magnetic 
fields  of  about  7500  gauss  are  discussed,  utilizing 
praon  resonance  in  mineral  oil  and  the  lithium  reso- 
nance in  various  compounds.    (Author) 


Ohio  State  U.   Research  Foundation,  Columbus. 
THE  EFFECT  OF  AUDITORY  STIMULATION  ON 
THE  PRONUNCIATION  OF  ENGLISH  WORDS  BY 
NON- NATIVE  SPEAKERS,  by  Henry  M.   Moser, 
Herbert  J.  Oyer  and  others.    Technical  rept.  no.  54 
on  Contract  AF  19(604)4575.    Sep  59.   21p.    12  refs. 
AFCRC-TN- 59-56. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  218 

(k\  the  basis  of  experimental  evidence  presented,  it 
is  concluded  that:  (1)  Auditory  stimulation  improves 
the  intelligibility  of  the  pronunciation  of  English  words 
by  foreign  nationals.    (2)  The  most  frequent  distor- 
tions that  occurred  for  the  vocabulary  under  study  in- 
volved vowel  distortions.    (3)  Auditory  stimulation 
may  have  an  adverse  effect  upon  some  words.    How- 
ever, there  was  no  set  pattern  of  distortion  in  terms 
of  vowel,  consonant,  or  inflectional  distortion.    Ad- 
verse effect  is  probably  due  to  chance. 


Willow  Run  Labs.  ,  U.  of  Michigan,  Ann  Arbor. 
SURVEY  OF  AUTOMATA  THEORY,  by  John  HoUand. 
Memo,  on  Proj.  Michigan.  Contract  DA  36-039-sc- 
78801.  Sep  59.  25p.  26  refs.  Memo.  no.  2900-52-R; 
AD-226  595. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  992 

Automata  theory  draws  its  methods  and  data  from  sev- 
eral disciplines.  Major  contributions  of  4  disciplines, 
and  the  way  in  which  these  contributions  are  inte- 
grated to  form  a  unified  discipline,  are  surveyed  here. 
Ttie  4  disciplines  are  :  (1)  lo^c  and  metamathematics, 
(2)  the  theory  and  use  of  stored-program  computing 
''lachines.  (3)  information  theory,  and  (4)  neurophysi- 
ology and  related  parts  of  psychology.   From  logic  and 
metamathematics  come  the  concepts  of  a  formal  sys- 
tem (the  axiomatic  method  and  decision  procedures), 
general  recursive  functions  (effecUve  definition),  and 


^Turing  machines  (computabillty).    Study  of  stored- 

5>rogram  conputers  contributes  the  concepts  of  the 
ogicai  net,  programming,  and  simulation.  Informa- 
tion theory  provides  a  means  of  studying  complex  sys- 
tems by  statistical  methods,  giving  k  measure  of  the 
anK>unt  of  data  a  system  can  process   or  store,  and 
rigorous  definitions  to  concepts  such  as  redundancy 
and  feedback.    Finally,  neurophysiology  and  psychol- 
ogy siqjply  data  and  examples  of  very  complex  sys- 
tems, important  questions,  and  some  suggestive  out- 
lines of  theory.    Consideration  is  given  to  the  way  in 
which  these  methods  and  concepts  are  coordinated  to 
provide  abstract  deductive  theories  of  complex  sys- 
tems with  delayed  feedback.  (Author) 


SOCIAL  SCIENCES 


Stanford  U. ,  Calif. 
LOANABLE  FUNDS  VERSUS  LIQUIDITY  PREFER- 
ENCE THEORIES  OF  INTEREST,  by  Takashi 
Negishi.    Technical  rept.  no.  74  on  Contract  N6onr- 
25133.    30  Apr  59,   13p.   11  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  945 

If  we  introduce  money  and  credit  in  the  general 
economic  equilibrium  model,  we  must  decide  between 
two  alternative  theories  of  the  rate  of  interest,  the 
Loanable  Funds  Theory,  and  the  Liquidity  Preference 
Theory.    Here  we  confine  ourselves  to  the  merits  and 
demerits  of  these  two  theories  in  relation  to  the 
tAtcHinement  the  dynamic  adjustment  within  a  Hicksian 
week,  and  understand  that  the  Loanable  Funds  Theory 
insists  that  the  dynamic  movement  of  the  rate  erf 
interest  is  determined  by  the  excess  demand  which 
exists  in  the  loan  market,  while  the  Liquidity  Prefer- 
ence Theory  maintains  the  determination  of  the  dy- 
namic path  of  the  rate  of  interest  by  the  excess 
demand  which  exists  in  the  mcmey  market. 


Documentah'on 


Armed  Services  Technical  Information  Agency, 

Arlington,  Va. 
ThSSAURUS  OF  ASTIA  DESCRIPTORS,   FIRST  EDI- 
TION, by  ;.  Heston  Heald,  Herbert  Rehbock  and 
otliers.  329p.  AD- 235  000. 
Order  from  OTS  $5. 00  PB  161  681 

All  bibliographic  searches  performed  by  ASTIA  will 
be  translated  into  the  7000  word  vocabulary  of  descripj- 
tors  which  constitutes  our  authoritative  terminology 
for  machine  retrieval.    This  Thesaurus  is  a  multiple- 
access  device  to  that  vocabulary.    Entry  may  be  made 
by  (1)  broad  subject  field  concepts  which  wiU  guide  the 
user  to  specific  terminology  within  rtiat  field  or  (2) 
specific  terminology  which  is  cross-referenced  to 
terms  with  broader  implications  within  the  same  or 
related  fielda    In  making  subject  matter  inquiries  or 
bibliography  requests  from  ASTIA,  descriptors  or 
combinations  of  descriptors  chosen  from  this 
Thesaurus  will  be  helpful  in  retrieving  the  pertinent 
information. 
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Patent  Office,  Washington.  Di  C. 
ADVANCES  IN   MECHANIZATION  OF  PATENT 
SEARCHING;  CHEMICAL    FIELD,  by  B.  E.  Lanham, 
J.  Leibowitz.and  H.  R.  Koller.   11  Apr  56,  Up. 
3  refs  .   Research  and  Development  repts  .  no.  2. 
Order  from  LC  mi$2.40,  ph$3,30  PB  146  067 


Patent  Office,  Washington,  D,  C. 
A  FIRST  APPROACH  TO  PATENT  SEARCHING  PRO- 
CEDURES ON  STANDARDS  ELECTRONIC  AUTO- 
MATIC COMPUTER  (SEAC)  by  Ethel  C.  Marden 
(National  Bureau  of  Standards),  Harold  Pfeffer,  and 
Herben  R.  Koller.   28  Jan  58,  22p.  3  refs.   Research 
and  Development  repts  .no.  10. 
Order  from  LC  mi$2.70,  ph>4.80  PB  146  073 


Patent  Office,  Washington,   D.  C 
INTERRELATED  LOGIC  ACCUMULATING  SCANNER 
(ILAS),  by  Don  D.  Andrews.    25  June  57,   17p.    1  ref. 
Research  and  Development  rep«;s.  no.  6. 
Order  from  LC  mi$Z^   ph$3.  30  PB  146  070 


Patent  Office,   Washington,  D.  C 
ORGANIZATION  OF  CHEMICAL  DISCLOSURES  FOR 
MECHANIZED  RETRIEVAL,  by  B,  E.  Lanham, 
J.   Liebowitz  and  others.    14  June  57,   12p.    2  refs. 
Research  and  Development  repHs.  no.  5. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  069 


Patent  Office,  Washington,  D.|  C 
A  PUNCHED  CARD  SYSTEM  FOR  SEARCHING 
STEROID  COMPOUNDS,  by  Julius  Frome  and 
Jacob  Leibowitz.    8  July  57,   12p.    Research  and 
DevelopnTpnt  repts.  no.  7. 
Order  from  LC  mi$2.  40,  ph$3. 
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PB  146  071 


Patent  Office,  Washington,  dJ  C. 
RECENT  ADVANCES  IN  PATBNT  OFFICE  SEARCH- 
ING: STEROID  COMPOUNDS  AND  ILAS,  by  Julius 
Frome,  H.  R.  Koller  and  others .   Rept.  at 
presentation  made  at  Western  Reserve  University 
Symposium  for  Systems  on  Information  Retrieval  held 
in  Cleveland,  Ohio,  April  15-17,  1957.   14p.   1  ref. 
Research  and  Development  repcs  .  no.  8. 
Order  from  LC  mi$2.40.  ph$3.30  PB  146  072 


Patent  Office ,  Washington,  D.IC, 
STORAGE  AND  RETRIEVAL  OF  CONTENTS  OF 
TECHNICAL  UTERATURE;  NONCHEMICAL  IN- 
FORMATION, by  Don  D.  Andrews  and  Simon  M.  New- 
man.  15  May  56,  I3p.  4  refs  .  Research  and  Develop- 
ment repts .  no .  I . 
Order  from  LC  mi$2.40,  ph$3.|30  PB  146  066 


Patent  Office,  Washington,   D.  C 
STORAGE  AND  RETRIEVAL  OF  CONTENTS  OF 
TECHNICAL  LITERATURE:  NONCHEMICAL  INFOR- 
MATION, by  Simon  M.  Newman.   June  57,   15p. 
5  refs.    Research  and  Development  repts  no.  4. 
Order  from  LCmi$2.  40,  ph$3.  30  PB  146  068 


MISCELLANEOUS 


Naval  Research  Lab.  .  Washington,  D.  C. 
RFPORT  OF  NRL  PROGRESS,   May  60. 
•J.-der  from  OTS  $1.  25,  $10.  00/year     PB  161  281 

Contents: 

Articles:  220- 

220 -Mc  propagation  In  an  elevated  duct  (project  trade 
winds).    Wave  propagation  branch  staff 

Magnetic  compression  of  plasmas,   by  A.  C.   Kolb 

An  X-ray  shield  for  a  2-Mv  Van  de  Graaf  accelerator, 
L.  S.  August 

Scientific  program: 

Problems  accepted 

Problem  notes 

Applications  Research:  Formula  for  computing  proba- 
bility of  success  in  war  games  and  other  competitive 
situations 

Astronomy  and  Astrophysics:  New  extreme  ultraviolet 
solar  spectra 

Chemistry:  Stabilization  of  silicone  lubricating  liquids 
above  200^,  pt..  1,  conventional  oxidation  inhibitora 
and  some  high-surface  solids.  Present  sutus  of 
chemical  research  in  atmosphere  purification  and 
control  on  nuclear -powered  submarines 

Mathematics:  Kom  inequalities  for  the  circle  and  the 
sphere 

Mechanics:  Numerical  computation  of  inverse  Fourier 
transforms  in  the  solution  erf  structural  and  other 
problems 

Metallurgy  and  Ceramics:  Development  of  nonem- 
brittling  cadmium -electroplating  solutions.  Brillouin 
zone  studies  of  ternary  magnesium  alloys.   Effect  of 
neutron  irradiation  on  the  Charpy  V  and  drop -weight 
test  transition  temperatures  of  various  steels  and 
weld  metals.  Explosion  bulge  test  perfonnance  of  ex- 
perimental submerged  arc  weldments  of  HY-80  steel 
Effect  of  pH  on  the  rate  of  corrosion  erf  mild  steel  at 
800°F  (3160C) 

Radia  Performance  of  electronic  equipment  flown  in 
the  lightweight,  Transosonde  meteorological  sounding 
system.  Two  research  tools  for  use  in  radar  polari- 
zation studies:  a  modified  Pincare  sphere  and  a 
simulator  for  generating  Lissajous  patterns 
Solid-State  Physics:  Role  of  physical  defects  in  the 
magnetoresistance  of  copper 
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General 


Sizes  of  U.  S.  Steam -Electric  Plants,  by  R.  C. 
Robertson.    Oak  Ridge  National  Lab. ,  Oak  Ridge, 
Tenn.    May  59.    Contract  W-7405-eng-26.    15p. 
Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

CF-59-5-130 


Decontamination  of  dissolver  vent  gases  at  Hanford, 
by  A.  G.  Blasewitz  and  others.    Hanford  Works, 
Richland,  Wash.    Feb  51.    Decl.    July  6,   1959. 
Contract  W -31- 109-Eng-52.    17p     Order  from 
LC.    Mi  $2.  40,  ph  $3.  30.  HW-20332 


Unclassified  research  and  development  programs 
executed  for  the  Division  of  Reactor  Developrnt 
and  the  Division  of  Research,  September  193^ 


by  L.  H.  McEwen,  comp.    General  Electric  Co. 
Hanford  Atomic  Products  Operation,   Richland, 
Wash.  Oct  59.    Contract  AT(45-1)- 1350.    42p. 
Order  from  LC.    Mi  $3  30,  ph  $7. 80. 

HW- 62362 


A  method  of  calculating  boundary- layer  diickness  in 
axisymmetric  nozzles  with  laminar  hypersonic" 
flow,  by  A.  F.  Johnson.    Sandia  Corporation, 
Albuquerque,  N.  Mex.    Oct  59.    26p.    Order 
from  OTS.    75  cents.  SC-4370(RR) 


Civilian  application  releases  through  1959.    Sandia 
Corporation  Bibliography,  by  the  Technical 
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brmation  Division.    Sandia  Corporation,  Albu- 
querque, N.  Mex.    Jan  60.    87p.    Order  from 
OTS.    $2.25.  SCR-150 


Report  number  series,  used  by  the  Technical  Infor- 
mation Service  in  cataloging     reporta,  by  F.  E. 
Stratton'    Oak  Ridge  National  Laboratory,  Tech- 
nical Information  Service  Extension,  Oak  Ridge, 
Tenn.    Mar  60.    116p.    Order  from  OTS.    $2.75. 

TID-85  (2nd  Rev.) 


Biology  and  Medicine 


Uptake  of  radioisotopes  and  their  transfer  throu^ 
food  chains  by  marine  organisms     Annual  report 
1958-1959,  byS.  J.  Towi^ley  and  others.    Univ. 
of  Hawaii.    Hawaii  Marine  Lab. ,  Honolulu, 
Hawaii.    Contract  AT(04-3)-56.    47p.    Order 
from  LC.    Mi  $3.  30,  ph  $7. 80.  AECU-4350 


Tunover  of  labeled  amino  acids  and  proteins  in 
cancerous  tissues  and  mammals.    Literature 
search,  byM.  Comstock.    Brookhaven  National 
Lab.,  Upton,  N.  Y.    Oct  58.    5p.    Order  from 
LC.    Mi  $1.80,  ph  $1.80.  AECU-4357 


Effect  of  proton  and  dueteron  irradiation  on  biolo- 
leal  material.    Bibliography,  by  M.  Comstock. 
Brookhaven  National  Lab. ,  Upton,  N.  Y.    Sep  58. 
2p.    Order  from  LC.    Mi  $1 .  80,  ph  $1 .  80. 

AECU-4358 


Respiratory  pathways  in  fungi  and  actinomycetes. 
Final  report  for  January  1,  1956  to  June"^  30,  19 
by  V.  W.  Cochrane.    Wesleyan  Univ. ,  Middle  - 


town.  Conn.    Sep  59.    Contract  AT(30-1)-1813. 
29p.    Order  from  LC.    Mi.$2.70,  ph  $4.80 

AECU-4366 


Studies  of  the  effects  of  ionizing  radiation  on  the 
ultrastructure  of  developing  nervous  tissue  as 
revealed  by  electron  microscow.    Annual  report 


1  py  e 
jmbei 
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^ 


for  November  1    1958,  to  October  31,  19597  Dy 
H.  Fernandez -Moran.    Massachusetts.    Ce  ne  r  a  I 
Hospital.    Mixter  Labs,  for  Electron  Microscc^y, 
Boston,  Mass.    1959.    Contract  AT(30-1)- 2278. 
36p.    Order  from  LC.    Mi  $3. 00,  ph  $6.  30. 

AECU-4405 


Study  of  long-term 


pathologi 
Him  and  i 


c  effects  of  radioactive 


isotopes  of  calcoum  and  strontium  in  bone  and 
soft  tissues,  especially  with  reference  to  bone 
tumor  production.    Final  technical  report  for 
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May  16,  1958  to  August  31    1959,  by  J.  F. 
i^uzma  and  G.  E,  Zander -Principati.    Marquette 
Univ.,  School  of  Medicine,  Milwaukee,  Wis. 
1959.    Contract  AT(11-1)-105.    63p.    Order 
from  LC.    Mi  $3.90,  ph  $10.80.         AECU-4409 


Pinal  report.    Atomic  Energy  Commission  Con- 
tract  AT(1 1  - 1 )- 194 .    Chicago  Medical  School. 
Chicago,   111.    1959.    5p.    Order  from  LC. 
Mi  $1.80.  ph  $1.80.  I  AECU-4432 


Pinal  report  [on  effects  of  radiation  on  apples  and 
i^apes],  byC.  Pratt.    Ne\f  York  State  Agricul- 
tural Experiment  Station,  Geneva,  N.  Y.    [1959]. 
Contract  AT(30-1)- 1541.    8p.    Order  from  LC 
Mi  $1.80.  ph  $1.80.  ,  AECU-4475 


Biological  and  Medical  Research  Division  semian- 
niBl  report,  January  tfarou^  June,  1958,  by 
L.  R.  Drapper  and  others;    Argonne  National 
Laboratory,  Lemont,  111.    Sep  58.    Contract  W - 
31-109-eng-38.    152p.    Orjier  from  OTS.    $3.00. 

ANL-5916 


Structure  and  function  of  genetic  elements.    Brook- 
haven  Symposia  in  Biology     No    12,  held  June" 
1-3,  1959,  by  M.  Levine  and  others.    Brook - 
haven  National  Laboratory,  Biology  Dept. ,  Upton, 
N.  Y.    1959.    187p.    Ordet  from  OTS.    $2.00. 

BNL-558  (C-29) 


RadUoeenBitivlty  of  various  species  of  bacteria  un- 
der different  environmental  conditions.    Final 
report  for  the  period  Decei 


.  r  15,   1958  to" 

August  31,  1959,  byB.  E.  Proctor,  and  others. 
Massachusetts  Inst,  of  Tech. ,  Cambridge,  Mass. 
1959.    Contract  AT(30-1)- 1719.    22p.    Order 
from  LC.    Mi  $2.70,  ph  $4,80.  NYO-2861 


Ra<^tion  background  in  albuquerque.  New  Mexico, 
during  and  ^^^  jhe  teapcx  »erie8,  by  H.  H. 
Sanders  and  T.  B.  Cook.  Jr.    Sandia  Corp. , 
Albuquerque.  N.  Mex.    Sep  55.    12p.    Order 
from  LC.    Mi  $2. 40,  ph  $3^  30. 

301^4-206- 55 -(51) 


The  chemical,  physical,  and  biological  properties 
of  hmnan  serum  phoepholipiides"  Thesis,  by 
G.  J.  Nelson.    University  oi  California.    Law- 


rence Radiation  Laboratory,  Berkeley,  Calif. 
Jan  60.    Contract  W-7405-eiig-48.    76p.    Order 
from  OTS.    $2.00.  UCRL-9040 


Biol 


io^cal  mixtures,  some  biophysical  problems, 
and  the  8  table -flow  free-boundary  method,  by 
H.  C.  Mel.    University  erf  Galifornia.    Lawrence 
Radiation  Laboratory,  Berkeley,  CaUf .    Feb  60. 
CSontract  W-7405-eng-48.    36p.    Order  from  OTS. 
%100.  UCRL-9108 


Chemistry — General 


Separation  factor  and  transfer  coefficients  associat- 
ed with  ion  exchange  separation  of  enriched  aT" 
depleted  As.  by  S.  H.  Jury.  Oak  Ridge  Nari^^i 
Lab. ,  Oak  Ridge,  Tenn.    Aug  52.    Decl.  Decern- 


14p. 


ber  17,   1958.    Contract  W-7405-eng-26, 
Order  from  LC.    Mi  $2. 40,  ph  $3.  30. 

CF-52-8-218 


Equilibrium  concentrations  of  several  gaseous 
species  (CO,  CO2.  CH4.  H2,    HoU)  in  equiljbri- 

hydrc 


Engineering,  Univ.  of  Michigan,  Ann  Arbor, 
Mich.    Mar  60.    Contract  AT(04-3)-187.    15p. 
Order  from  OTS.    50  cents.  GA-1109 


A  study  of  the  Miller's  fluorinated   lubricant  - 
chlorine  trifluoride  reactions,  by  G.  Stern  and 
R.  P.  Bell.    Goodye  r  Atomic  Corp. ,  Tech.  Div., 
Process  Engineering  Dept..  Portsmouth,  Ohio. 
Jan  60.    Contract  AT(33-2)-l.    22p.    Order  from 
OTS.    75  cents.  GAT-290 


Infrared  spectra  of  CIO2,  CIO2F,  and  ClO.sF,  by 
E.  A.  Smith  and  tohers.    Goodyear  Atomic  Corp 
Portsmouth,  Ohio.    Oct  59.    Contract  AT(33-2)- 
1.    6p.    Order  from  LC.    Mi  $1.80,  ph  $1.80. 

FAT-T-687 


The  melting  points  of  uranium  dioxide,  uranium 
monocarbide,  and  uranium  mononitride,  byH.W. 
NewkirkandJ.  L.  Bates.    General  Electric  Co. , 
Hanford  Atomic  Products  Operation,  Richland, 
Wash.    Mar  59.    5p.    Order  from  LC.    Mi  $1.80, 
Ph$1.80.  HW-59468 


Decontamination  studies  for  HAPO  high  temperamre 
reactor  recirculation  systems.    Progress  report 
for  June  1958  to  June  1959,  by  L.  D.  Perrigo  and 
R.  D.  Weed.    General  Electric  Co. ,  Hanford 
Atomic  Products  Operation,  Richland,  Wash. 
June  59.    Contract  W- 31 -109- Eng- 52.    34p. 
Order  from  LC.    Mi  $3. 00,  ph  $6.  30. 

HW-60677 

Exchange  studies  of  the  uranium -tributyl  phosphate 
reaction     byB.  Keisch.    Phillips  Petroleum  Co. 
Atomic  Energy  Div.,  Idaho  Falls,  Idaho. 
Nov  59.    Contract  AT(10-l)-205.    23p.    Order 
from  LC.    Mi  $2.  40,  ph  $3. 30.  IDO-14490 


Measurement  error  -  identification  and  estimation, 
by  F.  H.  Tingey.    Phillips  Petroleum  Co. 
Atomic  Energy  Div. ,  Idaho  Falls,  Idaho. 
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Mar  60.    Contract  AT(10-l)-205.    21p.    Order 
from  OTS.    75  cents.  IDO-14508 


Process  of  the  storage  of  plutonium  hexafluoride, 
by  N.  J.  Hawkins     Knolls  Atomic  Power  Lab. , 
Schenectady,  N.  Y     [195?]   Decl.    Oct  15,   1959 
Contract  W- 31- 109-eng  52.    9p.     Order  from 
LC.    Mi  $1.80,  ph  $1.80.  KAPL-M-NJH-2 


The  reliability  of  determining  impurity  titanium  in 
Zircaloy,  by  W.  S.  Horton.    Knolls  Atomic 
Power  Lab.,  Schenectady,  N.  Y.    Dec  59. 
Contract  W-31-109-Eng-52.    20p.    Order  from 
LC.    Mi  $2.40,  ph  $3.  30.  KAPL-M-WSH-5 


Estimated  upper  bounds  to  the  half- life  of  thermal 
decomposition  of  ammonia,  hydrogen,   methane, 
and  propane,  by  D.  Herschbach      Los  Alamos 
Scientific  Lab. ,  N.  Mex.    Aug  56.    Decl.  Aug 
11,1959.    Contract  W-7405-eng- 36.    30p. 
Order  from  LC.    Mi  $2. 70,  ph  $4. 80. 

LAMS-1954 


Process  development  of  2,  2-dinitropropyI  acrylate, 
by  T.  M.  Benziger  and  others.    Loa  Alamos 
Scientific  Lab.,  N.  Mex.  Oct  55.    Decl.  Sep  25, 
1959     Contract  W-7405-eng-36.    45p.    Order 
from  LC.    ^^  $3.  30,  ph  $7.80.  LAMS-1974 


Space  groups  and  atomic  parameters  in  some  graph- 
ite-alkali metal  lamellar  compounds,  by  G.  M? 
Wolten.    Atomics  Interantional.    XThvision  of 
North  American  Aviation,  Inc.,    Canoga  Park, 
Calif.    Apr  60.    Contract  AT(11-1)-GEN -8. 
18p.    Order  from  OTS.    75  cents 

NAA-SR-4545 


Solubility  of  terphenyls  at  room  temperature,  by 
R.  T.  Keen.    Atomics  International  Division. , 
North  American  Aviation,   Inc. ,  Canoga  Park, 
Calif.    Jan  58.    4p.    Order  from  LC.    Mi  $1.80, 
Ph$1.80.  NAA-SR-Memo-2412 


Thermo- physical  properties  of  OMRE  circulating 
coolant    by  G.  Asanovich.    Atomics  International 
Div. ,  North  American  Aviation,   Inc. ,  Canoga 
Park,  Calif.    May  59.    16p.    Order  from  LC. 
Mi  $2. 40,  ph$3.30.  NAA-SR -Memo- 3843 


Thermodynamic  properties  of  sulfuryl 
12  K  to  its  boiling  point.    The  entrc 


fluoride  from 
ling  point.    The  entropy  from 
molecular  and  spectroscopic  data,  by  F.  J. 
fockhoff  and  others.  Western  Reserve  Univ. , 
Morley  Chemical  Lab. ,  Cleveland,  Ohio.    Sep  59. 
Contract  AT(30-l)-824.    23p.    Order  from  LC. 
Mi  $2. 70,  ph$4.80.  NYO-4885 


The  system  lithium  hydride --calcium  hydride,  by 
C.  E.  Messer.    Tufts  Univ.,  Medford.  Mass. 
Sep  59.    Contract  AT(30-1)-1410.    12p.    Order 
from  LC.    Mi  $2.40,  ph  $3.  30.  NYO-8026 


Calculation  of  suspension  peptization,  by  F.  H. 
Sweeton.    Oak  Ridge  National  Lab. ,  Oak  Ridge, 
Tenn.    [nd  ]  Contract  W-7405-eng-26.    131p. 
Order  from  OTS.    $2.75.  ORNL-2791 


Reduction  of  cupric  oxide  by  hydrogen.    I  Funda- 
mental  kinetics,  by  W.  D.  Bond  and  others.    Oak 
Ridge  National  Lab. ,  Oak  Ridge,  Tenn.    Feb  60. 
Contract  W-7405-eng-26.    26p.    Order  from 
OTS.    $1.00.  ORNL-2815 


Purification  of  Americium  chloride  solutions  by 
mercury  cathode  electrolysis,  by  J.  L.  Hoist 
andC.  W.  Barrick.    The  Dow  Chemical  Co. , 
Rocky  Flats  Plant,  Denver,  Colo.    Mar  60. 
Contract  AT(29-1)-1106.    9p.    Order  from  OTS. 
50  cents.  REP- 183 


Intermetallic  compounds  between  lithium  and  lead 
V.    Brillouin  polyhedra  of  the  various  phases,~ 
byW.  J.  Ramsey  and  J.  O.  Jepson.    University 
of  California.  Lawrence  Radiation  Lab. ,   Liver- 
more,  Calif.    Nov  59.    Contract  W-7405,  eng- 
48.    I6p.    Order  from  OTS.    50  cents. 

UCRL-5801 


Chemistry  Division  semiannual  report,  June  through 
November  1959.    University  of  California. 
Lawrence  Radiation  Laboratory,   Livermore, 
Calif.    Feb  60.    Contract  W-7405-eng-48.    103p. 
order  from  OTS.    $2.50.  UCRL-9093 


Longitudinal  dispersion  in  two-phase  continuous  - 
flow  operations:   Solution  and  tables  for  concur- 
rent now,  by  T.  Miyauchi  and  others.    Univer- 
sity of  California,   Lawrence  Radiation  Lab. , 
Berkeley,  Calif.    Mar  60.    Contract  W-7405- 
eng-48.    24p.    Order  from  OTS.    75  cents. 

UCRL-9112 


The  gravimetric  determination  of  hafnium  and 
zirconium  in  hafnium  materials.    (Tentative 
Method),  by  T.  M.  Reinhold.    Westinghouse 
Electric  Corp.    Bettis  Plant,  Pittsburgh,  Pa. 
Apr  59.    4p.    Order  from  LC.    Mi  $1.80, 
ph  $1 .  80.  WAPD-M(GLA)-718 


An  evaluation  of  uranium  salvage  operations  -  a 
case  study,  by  A.  E.  Sands      Union  Carbide 
Nuclear  Co.    Div.  of  Union  Carbide  Corp. , 
Y-12  Plant,  Oak  Ridge,  Tenn.     Dec  59.    Con- 
tract W-7405-eng-26.    75p.     Order  from  OTS. 
$2.00.  Y-1279 
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Chemistry — Radiation-  an^  Radiochemistry 


Effectsof  zamma  radiation  on  tihe  kinetics  of  chlorin- 


of  a 


ation  of  some  aromatic  hydrocarbons.    Part  I. 
Chlorination  of  npesitylenie  and  naphthalene. 
Bart  II.    Chlorination  of  ethyl  benezen      t^t  III. 
Chlorination  of  M- xylene  arid  nraethyl  naphthalenes, 
by  J.  J.  Martin  and  others.  '  University  of  Michi- 
gui.    Engineering  Research  Inst.',  Ann  Arbor, 
Mich.    [195?]   69^.    Order  IromLC.    Mi  $3.90, 
ph$10.80.  AECU-4339 


Radiochemical  separation  of  cadmium  and  the 


application  of  vacuum  distillation  of  metafs  to 
radiochemical  separations,  by  J.  R.  EteVoe. 
University  of  Midiigan,  Ann  Arbor,  Mich. 
Dec  59.    Contract  AT(11-1)*70.    9lp.    Order 


fromOTS.    $2.50. 


AECU-4610 


California  production  in  the  high  flux  isotope  re- 
actor,  by  H.  C.  Claiborne  and  M.  P.  Lietzke. 
Oak  Ridge  National  Lab. ,  Oak  Ridge,  Tenn. 
Aug  59.    24p.    Order  from  LC.    Mi  $2.70, 
ph$4.80.  I  CF-59-8-125 


Removal  of  iodine  from  aqueous  solutions  by  sparg- 
ing,  by  C.  H.  Holm.    Hanford  Works.   Richland, 
Wash.    June  51.    Decl.  with  detetions  July  7, 
1959.    Contract  W- 31 -109- Bng- 52.    39p.  Order 
from  LC.    Mi  $3. 00.  ph  $6.  30. 

HW-20803<DeI.) 


The  stability  of  purex  solvent  to  radiation  and 
chemical  attack,  by  J.  L.  Swanson.    General 
Electric  Co.    Ranford  Atomic  Products  Operation, 
Richland,  Wash.    May  55.    Decl.  with  deletions 
Aug.  25,   1959.    Contract  WK31-109-Eng-52. 
30p.    Order  from  LC.    Mi  5(2.70,  ph  $4.  80. 

HW-38263(Del.) 


General  research  quarterly  report  for  January, 
February,  March  1950.    Mound  Lab"  ,  Miamis- 
burg,  Ohio.    Apr  50.    Decl.  Nov  24,   1959. 


Contract  AT- 33- 3 -GEN -53. 
LC.    Mi  $2. 70,  ph$4.80. 


27p.    Order  from 

MLM-443-3 


General  research  report  for  Juhe  26  to  September 
18,   1950.    (Actinium  Voluiney!    Mound  Lab. , 
Maimisburg,  Ohio.    Oct  50.    Decl.  Nov  24,   1959. 
Contract  AT- 33-1 -gen -53.    il6p.    Order  from 


LC.    Mi  $2.  40,  ?h$3.30. 


Tentative  procedure  for  the  analysis  of  mixtures 


MLM-499 


containin 
thorium- 


radium-226, 

2j: 


actinium 
TOTBy 


227    and 
Mound  Lab. 


_______    byH.  W. 

Miamisburg,  Ohio.    Oct  52.    Decl    Nov  24,   1959. 
Contract  AT- 33-1 -gen-53.    9p     Order  from  LC. 
Mi  $1.80,  ph  $1.80.  MLM-773<Rev.) 


The  radlochemistry  of  cadmium,  by  J.  R.  DeVoe. 
The  University  of  Michigan,  Ann  Arbor,  Mich. 
Jan  60.    57p.    Order  from  OTS.    75  cents. 

NAS-NS-3001 


The  radlochemistry  of   thorium,  byE.  K.  Hyde. 
Lawrence  Radiation  i^b. ,  University  of  Calif., 
Berkeley,  Calif.    Jan  60.    70p.    Order  from  OTS. 
75  cents.  NAS-NS-3004 


The  radiochemiatry  of  fluorine,   chlorine,  bromine 
and  iodine,  by  J.  Kleinberg  and  G.  A.  Cowan. 
University  of  California.    Loe  Alamos  Scientific 
Laboratory,   Los  Alamos,  N.  Mex.    Jan  60. 
42p.    Order  from  OTS.    50  cents.    NAS-NS-SOOS 


The  radlochemistry  of  chromium,  by  J.  Pijck. 
University  of  Ghent,   Laboratory  for  Analytical 
Chemistry,  Belgium,    Jan  60.    34p.    Order  from 
OTS.    50  cents.  NAS-NS-3007 


Report  on  ammonia  synthesis  test,  by  Y.  Solomon 
and  P.  Cohen.    Westinghouse  Electric  Corp. , 
Atomic  Power  Div. ,   Pittsburgh,  Pa.    Mar  54. 
Decl.  with  deletions  Apr  29,  1957.    9p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80, 

WAPD-CP-354(Del.) 


Chemistry — Separation  Processes  for 
Plutonium  and  Uranium 


Chemical  Engineering  Division  summary  report, 
for  October,  November,  December,   1959,  6y 
S.  Lawroski  and  others.    Argonne  National 
Laboratory,  Argonne,  111.    Feb  60.    Contract 
W-31-109-eng-38.    170p.    Order  from  OTS. 
$3.00.  ANL-6101 


PRFR  pilot  leaching  plant  --preliminary  process 
design,  by  H,   A.  McLain     Oak  Ridge  National 
Lab  ,  Tenn.    July  59.    Contract  W-7405-eng-26. 
59p.    Order  from  LC.    Mi  $3.  60,  ph  $9.  30. 

CF-59-7-76 


port  of  chemistry  and  chemical  engineering  for 
Novernber     December,   1956,  January,   ^95T, 
by  D.  H    Ahmann  and  others     June  5/.    Decl. 
Mar  17.   1960.    Contract  W-31-109-Eng-52. 
67p     Order  from  OTS.    50  cents.       KAPL-1696 


Gaseous  chemical  treatment  of  irradiated  uranium 
dioxide,  by  J.  Guon  and  F.  D.  Rosen.    Atomics 
International.    A  Division  of  North  American 
Aviation,   Inc.,    Canoga  Park,  Calif.   Jan  60. 
Contract  AT(ll-l)-GEN-8.       18p     Order  from 
OTS.    75  cents.  NAA-SR-4612 


102 


Laboratory  develofwnent  of  the  sulfex  process   for 
the  dissolution  of  consolidated  Edison  power  re- 
actor fuel,  by  L.  M.  Ferris  and  A.  H.  Kibbey. 
Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.      [nd.  ]   Contract  W-7405-eng-26.    28p. 
Order  from  OTS.    $1.00.  ORNL-2714 


Recovery  of  uranium  and  thorium  from  graphite 
fuels.    I.   Laboratory  development  of  a  grind- 
leach  process,  by  M .  J.  Bradley  and  L.M. 
Ferris.    Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.    [nd.  ]   Contract  W-7405-eng-26. 
38p.    Order  from  OTS.    $1.25.  ORNL-276I 


Tributyl  phosphate -hydrocarbon  diluent  repuriflca- 
don  in  radiochemical  processing  at  ORNL: 
Status  summary,  by  W.  Davis,  Jr.    Oak  Ridge 
National  Laboratory,  Oak  Ridge,   Tenn.    [nd.  ] 
Contract  W-7405-eng-26.    28p.    Order  from 
OTS.    $1.00.  ORNL-2848 


Chemical  feasibility  of  homogeneous  neutron  poisons 
for  criticality  controls  in  consolidated  Edison 
fuel  processing  solutions,   by  J.  G.  Moore  and 
R.  H.  Rainey.    Oak  Ridge  National  Laboratory, 
Oak  Ridge,  Tenn.    [nd.  ]  Contract  W-7405-eng- 
26.    22p.    Order  from  OTS.    75  cents. 

ORNL-2854 


Proceedings  of  the  AEC  Symposium  for  chemical 

ited  luels  f 


processing  of  irradiated  fuels  from" 


and  research  reactors    held  at  Richland,  Wash., 
on  October  20  and  21.   1959,  by  J.  E.  Travis  and 
others.    General  Electric  Co. ,  Hanford  Atomic 
Products  Operation,  Richland,  Wash.      Jan  60. 
455p.    Order  from  OTS.    $4.50.  TID-7583 


Controlled  Thermonuclear  Processes 


Effect  of  plasma  potential  on  DCX  steady  state,  by 
T.  K.  Fowler.  Oak  Ridge  National  Laboratory, 
Oak  Ridge,  Tenn.  [nd.  ]  Contract  W -7405- eng- 
26.    22p.    Order  from  OTS.    75  cents. 

ORNL-2914 


?»  bard-core  pinch      Part  I  ,  by  D.  H.  Birdsall, 
0.  A.  Colgate  and  H.  P.  Furth.    University  of 
California.    Lawrence  Radiation  Lab. ,   Liver- 
more.  Calif.    July  59.    Contract  W-7405-eng-48. 
13p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

UCRL-5599 


Ze^  firing  systems,  by  J.  A.  Johnson.    Sandia 
(corporation,  Albuquerque,  N.  Mex.    Mar  60. 
lOp.    Order  from  OTS.    50  cents. 

5011^-214-59(12) 
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Criticality  Studies 


Flat  flux  cores,  by  R.  Balent.    AtcMnics  Intenational 
Div. ,  Nordi  American  Aviation,  Inc. ,  Canoga 
Park,  Calif     June  54.    Decl    with  detetions  Oct. 
22,  1959.    15p.    Order  from  LC.    Mi  $2.  40, 
ph$3.  30.  NAA-SR-Memo-913(Rev.  IIXDeU 


Nuclear  calculations  for  the  organic  moderated 
exponential  experiments,  by  J.  J.  McClure. 
Atomics  International  Div. ,  North  American 
Aviation,   Lie,  Canoga  Park,  Calif.    Mar  59. 
8p.    OrderfromLC.    Mi  $1.80,  ph  $1.80. 

NAA-SR-Memo-3659 


Calculations  on  the  TRX  critical  assembly,  by  L. 
Maki    and  W.    Allen.    Atomics  International 
Div.,  North  American  Aviation,   Inc.,  Canoga 
Park,  Calif.    [1959?]   5p.    Order  from  LC. 
Mi  $1.80,  ph$l  80.  NAA-SR-Memo-3892 


Critical  mass  of  an  OMR  core  using  plate  type  fuel 
elements,  by  H.  C.  Field.    Atomics  International 
Div.,  North  American  Aviation,   Inc.,  Canoga 
Park,  Calif.    June  59.    4p.    Order  from  LC. 
Mi  $1.80,  ph$1.80.  NAA-SR -Memo- 3980 


Critical  mass  calculations- -correction,  by  R.  A, 
Blaine.    Atomics  International  Div. ,  North  Amer- 
ican Aviation,   Inc. ,  Canoga  Park,  Calif.    Aug 
59.    4p.    OrderfromLC.    Mi  $1.80,  ph  $1.80. 

NAA-SR-Memo-4299 


Safety  analysis  of  enriched  uranium  processing. 
A  study  of  the  possible  consequences  of  nuclear 
accidents  in  licensed  plants  processing  unirrad- 
iated enriched  uranium,  by  H.  T.  Williams  and 
others.    CONVAIR,  A  Division  of  General  Dy- 
namics Corp. ,   Fort  Worth,  Tex.    Mar  60 
Contract  AT(30-1)-2271.    199p.    Order  from  OTS. 
$3.00.  NYO-2980 


Geology  and  Mineralogy 


Geochemistry  and  physics  of  ocean  circulation,  by 
W.  S.  Braecker  and  others.    Columbia  University, 
Lamont  Geological  Observatory,  Palisades,  N.  Y. 
1959?   Contract  AT(30-1)- 1808     36p.    Order 
from  LC.    Mi  $3. 00,  ph  $6.  30.  NYO-2921 


Thermograd  measurements  in  water  and  sediments 
of  the  deep  sea,  byM!    Ewing,  R.  D.  Gerard, 
andM.  Langsedi.    Columbia  University,    Lamont 
Geological  Observatory,  Palisades,  N.  Y. 
Sep  59.    Contract  AT(30-n- 1808.    42p.    Order 
from  LC.  Mi  $3. 30,  ph  $7. 80.  NYO-2922 


_,^  _ ^ River  Basin, 

Converse,  Compile ll,  and  Johnson  Counries, 
Wyoming,  by  H.  E.  Golin  and  C.  P.  Bromley. 


Preliminary  drilling  in  the  Powder 
"     lobe 


Division  of  Raw  Materitis,  AEC     Denver  Area 

une  57.    26p.    Order 

RME- 1070  (Rev.) 


Office.  Deiver,  Colo. 
fromOTS.    75  cents. 


Preliminary  report  on  the  geology  and  uranium 
■  "dge,   Inyo  County    ^"'' 

U.S.  Atomic  Er 


iry  repoi _--  ^       ^^ 

deposits  of  Haiwee  Ridge,   Inyo  County,  Californ- 
ia, by  W.  R.  Power.    U.  S.  Atomic  Energy 
Commission,  Grand  Junction  Operation  Office, 
Production  Evaluation  Div. ,  Salt  Lake  Branch, 


Salt  Lake  City,  Utah. 
fromOTS.    ^1.25. 


vlay58.    39p. 


Order 
RME-2066 


Health  and  Safety 


A  system  for  the  autoniatic  computation  of  disinteg- 
ration  rates  from  radiochemical  data,  by  W.  R. 
Collins,  Jr.    Health  and  Safety  Laboratory, 
AEC,  New  York  Operations  Office,  New  York, 
N    Y     May  59.    45p.    Order  from  OTS.    $1.50. 

HASL-64 


Strontium  program.    Quarterly  summary  report 
for  September  1  throu^  December  1,   igS^Tby 
E  P.  Hardy,  Jr.  and  S.  Klein.    Health  and  Safety 
Laboratory,  AEC,  NeMr  York  Operations  Office, 
New  York,  N.  Y.    Jan  60.    221p.    Order  from 
OTS.    $3.50.  1  HASL-77 


Fallout  program.    Quarterly  summary  report  for 
December  1,   1959  through  March  I,    I960,  b7 
E.  P.  Hardy,  Jr.  and  3.  Klein     Health  and 
Safety  Laboratory,  AEC,  New  York  Operations 
Office,  New  York.  N.  Y.    Apr  60     180p.    Order 
fromOTS.    $3.00.  HASL -84 


Close-in-time-of -arrival  measurernents  for  yield 
of  underground  Rainief  shot,  by  D.  C.  Anderson 
and  others.    University  of  California,   Lawrence 
Radiation  Laboratory,   Livermore,  Calif. 
Dec  59.    168p.    Order  from  OTS.    $3.00. 

WT-1495 


Surface  motion  from  an  underground  detonation, 
by  L.  M.  Swift  and  others.    Headquarters  Field 
Command,  Defense  AtxDmic  Support  Agency, 
Sandia  Base,  Albuquerque,  N.  Mex.   Mar  60. 
82p.    Order  from  OTS|.    $2  25.  WT-1528 


Instruments 


An  absolute  mass  rate  flowmeter,  by  F.  A.  Guevara 
and  others      Los  Alamos  Scientific  Lab  ,  N. 
N.  Mex.    [1958?]  Contract  W-7405-eng-36.    9p. 
Order  from  LC.    Mi  $180,  ph  $1.80. 

AECU-4249 


A  scintillation  nuclear  Incident  alarm  monitor,  by 
W.  G.  Spear     General  Electric  Co. ,  Hantord 
Atomic  Products  Operation,   Richland,  Wash. 
Mar  59.    Contract  W- 31- 109-Eng- 52.    13p. 
Order  from  LC.    Mi  $2. 40,  ph  $3.  30. 

HW- 59612 


The  operation  and  maintenance  of  an  alpha  energy 
analyzing  system,  by  F.  P.  Brauer  and  1^.  57 
Connally     General  Electric  Co. ,  Hanford 
Atomic  Products  Operation,  Richland,  Wash. 
July  59.    33p.    Order  from  LC.    Mi  $3.00, 
ph$6.30.  HW-60974 


Ultrasonic  resin  level  detector,  by  D.  O.  Hunter 
andC.  L.  Pleasance.    Hanford  Atomic  Products 
Operation,  Richland,  Wash.    Jan  60     Contract 
AT(45-1)-1350.    22p.    Order  from  OTS. 
75  cents.  HW- 63632 


A  continuous  boiling  point  analyzer  arc  ics  applica- 
tion  to  the  hydrc^en  fluoride -water  8"ystem,  by 
W.  S.  Pappas,  Union  Carbide  Nuclear  Co  , 
Division  of  Union  Carbide  Corportation,  Oak 
Ridge  Gaseous  Diffusion  Plant,  Oak  Ridge,  Tenn. 
Feb  60.    15p.    Order  from  OTS.    50  cents. 

K-1354 


A  high -temperature  metal  resistance  furnace  for 
vacuum  or  pressure  operation,  byM.  R.  Nadler, 
J.  E.  Runyan,  andC.  P.  Kempter.      University 
of  California.    Los  Alamos  Scientific  Laboratory, 
Los  Alamos,  N.  Mex.    Dec  59.    Contract  W- 
7405-ENG-36.    17p.    Order  from  OTS.    75  cenB. 

LAMS -2393 


Strontium-90  power  project  quarterly  progress 

Martin  Co.    Nuclear  Div. ,    Baltimore 
52p.    Order  from  LC.    Mi  $3.60,  , 

MND-SR-1672 


report  I. 
Md.    Jan  59. 
ph  $9. 30. 


The  non- linear  behavior  or  large  permanent -mag- 
net  flowmeters,  by  G.  E.Turner.    Atomics  In- 
ternational    A  Division  of  North  American 
Aviation,  Inc.,  Canoga  Park,  Calif.    Apr  60. 
Contract  AT(ll-l)-GEN-8.    18p.    Order  from 
OTS.    50  cents.  NAA-SR-4544 
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An  analytical  method  of  determining  pole  locations 
of  certain  t^s  of  feedback  amplifiers,  by  R.  L. 
Gamblin.    Princeton  University,  Project  Matter - 
horn,  Princeton,  N.  J.    Feb  59.    Contract  AT 
(30-l)-1238.    16p.    Order  from  LC.    Mi  $2. 40, 
ph  $3.  30.  NYO-2396 


Calibration  and  testing  of  2-  and  3- 1/2 -in.  magnetic 
flowmeters  for  hi^- temperature  NaK  service 

by  R.  G.  Affel,  G    H.  Burger,  and  C.  L. ' 

Pearce.  Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.  [nd.  ]  Contract  W-7405-eng-26 
71p.    Order  from  OTS.    $2.25.  ORNL-2793 


A  theoretical  examination  of  a  variable  reluctance 
diaphragm  gage  developed  at  Sandia  Corporation. 
byG.  E.  Reis.    Sandia  Corporation,  Albuquer- 
que,  N,  Mex.    Mar  60.    52p.    Order  from  OTS. 
^l-50-  SCR-162 


On  the  relationship  between  DC  large  signal  current 
gain  and  AC  small  signal  current  gain  foFa 
common  base  transistor  connection,  by  T.  E. 
Lommasson     Sandia  Corp. ,  Albuquerque, 
N.  Mex.    Oct  55.    4p.    Order  from  LC. 
Mi  $1.80,  ph$1.80.  SCTM-219-55-53 


Theory  of  an  electrostatic  energy  supply:  analysis 
of  nondestructive  methods  for  the  measurement 
of  internal  charges,   t)v  H.  G.  Baerwald     .^^anHifl 
Corporation,  Albuquerque,  N.  Mex.    Mar  60 
89p.    Order  from  OTS.    $2.25. 

SC'n^-241A- 59(51) 

Remote  control  equipment.    A  literature  search,  by 
H.  D.  Ralei^.    Technical  Information  Sewice, 
Oak  Ridge,   Tenn.    Mar  60.    20p.    Order  from' 
OTS.    75  cents.  TID-3549 


Transducer  systern  response  tests.  Dy  R.  Masnovi. 
Westinghouse  Electric  Corp.    Atomic  Power 
Div.,  Pittsburgh,  Pa.    Oct  58.    26p.    Order  from 
LC.    Mi  $2.70,  ph$4.80.  WAPD-TH-450 


Evaluation  of  aerial  survey  meter  v-780,  by  R.  B. 
Martin.    Office  of  Civil  and  Defense  Adminis- 
tration.  Oak  Ridge,  Tenn.    Nov  59.    40p.    Order 
fromOTS.    $1.25.  WT-1721 


Metallurgy  and  Ceramics 


Progress  relating  to  civilian  applications  during 
February    1960.  bv  R.  w/lSavrnn  ;,nH  r    ft" 
Tipton,  Jr.    Battelle  Memorial  Institute, 
Columbus,  Ohio.    Mar  60.    Contract  W-7405- 
eng-92.    95p.    Order  from  OTS.    $2.25. 

BMI-1423 

105 


Development  of  thorium -uranium -base  fuel  alloys 
byM.  S.  Farkas,  A.  A.  liauer,  and  ft.  F.         ' 
Dickerson.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.    Mar  60.    Contract  W-7405-eng-92 
28p.    Order  from  OTS.    $1.00.  BMI-U28 


Extrusion  of  uranium  for  Hanford  cored  slug 
program  -  Vlil.   by  G.  T.  Murray  and  ft     M 
Ireco.    Bridgeport  Brass  Company,  Bridgeport, 
Conn.     Sep  56.    Deci.  Mar.  24,   I960.    Contract 
AT(30-1)-1405.    22p.    Order  from  OTS 
35  cents.  BRB-21 


Extrusion  of  uranium  for  Hanford  cored  slug  pro- 
gram -  DC,  by  G.  T.  Murray  and  R    M    Trprn 
Bridgeport  Brass  Company,  Bridgeport,  Conn 
Aug  56.    Decl.    Mar.  24,  1960.    Contract 
AT(30-1)-1405.    29p.    Order  from  OTS. 
35  cents.  BRB-22 


Extrusion  of  uranium  for  Hanford  cored  slug 
program  -  X,  by  G.  T.  Murray  and  ft    M 
Treco.    Bridgeport  Brass  Company,  Bridgeport, 
Conn.    Sep,  56.    Decl.    Mar.  24,   1960.    Con-  ' 
tract  AT(30-1)-1405.    46p.    Order  from  OTS. 
45  cents.  BRB-23 


Monthly  progress    report  covering  period  Septem- 
ber  through  October,   1955.  byR.  M.  T7i^?7~ 
Bridgeport  Brass  Company,  Bridgeport,  Conn 
Nov  55.    Decl.    Mar.  24,  1960.    Contract 
AT(30-1)-1405.    16p.    Order  from  OTS. 
30  cents.  BRB-25 


November 
chuetz  and 


Monthly  progress  report  covering  period 

through  December,   1956.  by  A.  g.  $c 

H.  S.  Rubenstein.    Bridgeport  Brass  Company, 
Bridgeport,  Conn.    Mar  57.    Decl.    Mar.  24,  ' 
1960.    Contract  AT(30-1)- 1405.    53p.    Order 
from  OTS.    50  cents.  BRB-37 


Bridgeport 

Brass  Company,  Bridgeport,  Conn.    June  57. 
Decl.    Mar.  24,  1960.    Contract  AT(30-1)-1405. 
80p     Order  from  OTS.    55  cents.  BRB-38 


Graphite -metal  compatibility  at  high  tempe 
by  J.  J.  Barry  and  others     General  Dynamics 


ratures, 


Corporation.    June  59. 
70p.    Order  from  OTS. 


Contract  AT(04-3)-187. 
$2.00.  GA-782 


Compatibility  of  zirconium  hydride  and  carbon 
dioxide,  by  H.  E.  Shoemaker.  r.enerfll  Hy- 
namics  Corporation  July  59.  Contract  AT 
(04-3)-187.    17p.    Order  from  OTS.    75  cents. 

GA-849 


Evaluation  of  aluminum  tor  use  in  reactors  cooled 
by  high- temperature  recirculating  water,  by 
J.  A.  Ayres.    Hanford  Atomic    ft-oducts  Opera- 
tion,  Richland,  Wash.    Feb  60.    Contract  AT 
(45-l)-1350     25p     Order  from  OTS.    $1.00. 

HW- 61757  REV 


Fabrication  of  aluminum  -  1.8  w/o  plutonlum 
PCTR  loading,  byj.  S.  Burnham.    Hanford 
Atomic  Products  Operation,  Richland,  Wash. 
Nov  59.    Contract  AT(45- 1)- 1350.    22p.    Order 


from  OTS.    75  cents. 


HW-62821 


Sintering  studies  on  the  ays  tern  UO2  -PuO?  Part  II  - 
Slnterability,  by  T.  P.  Chikalla    TTanJord  Atom- 
ic Products  Operation,  Richland,  Wash.    Dec  59. 
Contract  AT(45- 1)- 1350.    35p     Order  from  OTS. 


$1  00. 


Specifications  for  swaged  LIO2  19-rod  cluster 


HW-63081 


PRTR  fuel  element  Mark  C  by  M.  K.  Millhol len 
Hanford  Atomic  Products  Operation,  Richland, 
Wash.    Mar  60.    Contract  AT(45-1)- 1350.    28p. 
Order  from  OTS.    %l  00.  HW-64359 


Uranium  glasses.    I.    Fundamental  considerations, 
by  C.  5.  Wirkus  and  D.   R.  Wilder.    Iowa  State 
University  of  Science  and  Technology,  Ames 
Laboratory,  Ames,  Iowa.    Feb  60.    Contract 
W-7405-eng-82.    19p.    Order  from  OTS. 


75  cents. 


IS-107 


Mechanical  properties  of  stainless  steel  -  UO2 
dispersion  fuel  elemegts,  by  W.  D.  Valovage 
anaR.  A.  Siergiej.    General  Electric  Co. , 
Knolls  Atomic  Power  Laboratory,  Schenectady 
N.  Y.    July  59.    Contract  W-31-109-Eng-52. 
12p.    Order  from  OTSi.    75  cents.       KAPL-1590 


Internal -pressure  creep-^rupture  tests  of  Zircaloy- 
2  tubing,  byC.  J.  Sokol  and  D.  T.  Groleau. 
General  Electric  Co. ,  Knolls  Atomic  Power  Lab. 
Schenectady    N.  Y.    Jan  60.    Contract  W-31 -109- 
Eng-52.    15p.    Order  from  OTS.    75  cents. 

KAPL-2072 


Properties  of  beryllium  metal,  by  H.  Suss.    Knolls 
Atomic  Power  Lab. ,  Schenectady,  N.  Y.    Sep  59. 
I5p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

KAPL-M-HOS-7 


Shot  peening  for  protection  against  stress  corrosion 
cracking,   by  H.  Suaa      Knolls  Atomic  Power  Lab. 


Schenectady,  N.  Y.    Step  59. 
LC.    Mi  $2.40.  ph$3.30. 


15p.    Order  from 
KAPL-M-HOS-9 


Progress  report  on  weld  penetration  study  of  Zirca- 
loy-2  hafnium  welds  as  determined  by  radiograph- 


ic inspection,  byM.  A.  Gerardi.    Knolls  Atomic 
Power  Lab. ,  Schenectady,  N.  Y.    Dec  59.    Up. 
Order  from  LC.    Ml  $2. 40.  ph  $3.  30. 

KAPL-M-MAG-1 


cts. 


Electrophoretic  processes  -  nuclear  aspe 
Final  report  tor  December  I,   1956  tnrou; 


igh  June 

30.  1959'   byR.  A.  KeelerandS.  ).  KlaA. 

Vitro  Laboratories,  West  Orange,  N.  J.    Sep  59. 
Contract  AT(30-1)-1996.    42p.    Order  from 
OTS.    $1.25.  KLX-10119 


Fabrication  of  zirconium -clad  uranium  fuel  ele- 
ments,  by  P.  Loewensteln.    Massachusetts 
Institute  of  Technology,  Cambridge,  Mass. 
Jan  51.    Decl.    Mar.  17,  1960.    5p.    Order  from 
OTS.    25  cents.  MIT-PL-12 


Some  properties  of  uranium-molybdenum  alloy  fueli 
for  organic  moderated  reactors,  by  W.  H. 
Friske.    Atomics  International.    A  Division  of 
North  American  Aviation,  Inc . ,  Canoga  Park, 
Calif.    Apr  60.    Contract  AT(11-1)-GEN -8. 
26p.    Order  from  OTS.    75  cents. 

NAA-SR-4646 


Evaluation  of  irradiated  experimental  OMR  fuel 
elements  1,  by  J.  H.  Walter,  E.  E.  Garrett, 
and  J.  M.  Davis.    Atomics  International.    A 
Division  of  North  American  Aviation,  Inc., 
Canoga  Park,  Calif.    Apr  60.    Contract  AT(ll-l)- 
GEN-8.    49p.    Order  from  OTS.    $1.25. 

NAA-SR-4670 


On  the  mechanisms  of  volume  self -diffusion  in 
^-Fe  and  v,-Fe,  by  C.  J.  Meechan.    Atomics 
Internatidnal,  A  Division  of  North  American 
Aviation,  Inc..  Canoga  Park,  Calif.    Apr  60. 
Contract  AT(11- 1)-GEN -8.    lOp.    Order  from 
OTS.  50  cents.  NAA-SR-4806 


Development  of  roll  bonded  subassembles,  by  F.  G. 
Stengel.    Westinghouse  Electric  Corp     Atomic 
Power  Div.,  Pittsburgh,   Pa.    Dec  54.    Decl.  with 
deletions  Feb  20.   1957     Contract  AT-U-l-GEN- 
14.    24p.    Order  from  LC.    Mi  $2. 70, 
ph$4.80.  WAPD-ll6(Del.) 

Particle  Accelerators  and  High- 
Voltage  Machines 


Linac  injection  for  the  340-Mev  Berkeley  electron 
synchrotron:    Part  I  -  theoretical,  by  K.  C. 
Cfrebbin  and  J  R.  Hiskes.    University  of  Califomi* 
nia.    Lawrence  Radiation  Laboratory,  Berkeley, 
Calif.    Jan  60.    Contract  W-7405-eng-48.    24p. 
Order  from  OTS.    75  cents.  UCRL-9057 
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Physics  and  Mathematics 


Structure  Determination  I   by  E.  G.  Sherry.  Argonne 
National  Latwratory,  Argonne,  111.    Mar  60    Con- 
tract W-31-109-eng-38.     17p.    Order  from  OTS 
75  cents.  ANL-6147 


Physical  Properties  and  Flow  Characteristics  of  Air, 
by  J.  L.  Hobbs  and  M.  k.  Lapides.    General        '' 
Electric,  Aircraft  Nuclear  Propulsion  Department, 
Cincinnati  15,  Ohio.    Mar  56.   Contract  AT(1 1-1)-' 
171.    57p.    Order  from  OTS.    $1.75.    APEX-527 


Liquid  metal  fuel  reactor  experiment,  by  W.   R, 
Foley,  J.  S.  Makris,  and  W.   E.  Leyda.   Re- 
search Center  Alliance,  Ohio.    Mar  60.  Con- 
tract AT(30-1)- 1940.    42p.    Order  from  OTS. 
^^•25.  BAW-1095 


Economically  Optimum  Sweepdown  Criterion  For 
Cheniical  Processing,  by  F.  H.  Tinpev.  PhiUip^ 
Petroleum  Co.  ,  Idaho  Operations  Office.  Nov  59 
Contract  AT  (10-1) -205).     2lp.    Order  from  CTTS 
75  cents  IDO- 14498 

Scattering  of  Neutrons  by  Gaseous  Molecules,  by 
H.  L.  McMurry.    Phillips  Petroleum  Co. ,"  Idaho 
Operations  Office.    Mar  60.    Contract  AT  (10-1) 
-205).     54p.     Order  from  OTS.     $1. 75. 

IDO- 16592 


Design  and  Testing  of  Lens  Systems,  by  F.  A    Lucy 
University  of  (Jalifornia.  Los  Alamos  Scientific 
Laboratory,  Los  Alamos,  N.  Mexico.  Distribut- 
ed Nov  59.    Contract  W-7405-Eng.     181p.  Order 
from  OTS.    $3.00.  LAMS-2248 


Physics  Division    Annual  Progress  Report  for 
period  ending  Feb  60.  by  f.   L.  Fowler.    Oak 
Ridge  National  Laboratory,  Oak  Ridge.  Tenn. 


Contract  W-7405-eng-26.  98p. 
$2.  50. 


Order  from  OTS. 
ORNL-2910 


Heat  Transfer,  Burnout,  and  Pressure  Drop  for 
Water  in  swirl  flow  throutrh  tubes  with  Internal 


Theory  of  Gravitation,   1920  to  present  (Bibliography) 
Dy  R.  H.  Lier.     University  of  California,  Los 
Alamos  Scientific  Laboratory,  Los  Alamos,  N 
Mexico.    Distributed  Apr  60.    Contract  W-7405- 
Eng.     155p.    Order  from  OTS.    $3.00.  \ 

LAMS -2323 

Methods  of  Differencing  in  Eulerian  Hydrodynamics. 
°y  "•  J-  Longley.    University  of  California,  Los" 
Alamos  Scientific  Laboratory,  Los  Alamos,  N. 
Mexico.    Distributed  Apr  60.    Contract  W-7405- 
Eng.    83p.    Order  from  OTS.    $2. 25. 

LAMS -2379 


A^ni-5,  A  Multlf 


i^im-S,  A  Multigroup,  One -dimensional  Diffusion 
|9Hi!i2nCode,  by  H.  P.   Flatt,  and  D.  C.  Bailer 
Atomics  International,  North  American  Aviation 
Inc. ,  P.  O.  Box  309.  Canoga  Park.  Calif.  Mar  60.' 
Contract  AT(ll-l)-GEN-8.    52p.    Order  from 
ui^.    $1.50.  NAA-SR-4694 


twisted  tapes,  by  W.   R.  6ambill.   ft.  rt.  Riinr^y 
and  R.  W.  Wansbrough.    Oak  Ridge  National 
Laboratory,  Oak  Ridge.  Tenn.    Contract  W-7405 
Eng-26.    105p.    Order  from  OTS.    $2. 50. 

ORNL-2911 


Logarithms  of  Factorials  from  1  to  2000,  by  D.  B. 
Owen,  and  C.  M.   Williams.    Sandia  Corp. , 
Albuquerque,  N.  Mex.  Dec  59.  Order  from  OTS. 
36p.    $1.00.  SCR- 158 


PunctionaJ  Integrals  "and  Statistical  Physics,  by 

i>-  G.  Brush"   University  of  California,  Lawrence 
Radiation  Laboratory,  Livermore,  Calif.    Oct 
59.    Contract  W-7405-eng-48.    39p.    Order  from 
OTS.    $1.25.  UCRL  5694-T 


A  Table  of  some  Sj^erical  Harmonics,  by  D.  F. 
AbeU.    University  of  Ualifomia,  Lawrence 
Radiation  Laboratory,  Livermore,  Calif.    Nov 
59.    Contract  W-7405-eng-48.    6p.    Order  from 
OTS.    50  cents.  UCRL  5713 


IBM -704  Codes  for  Reactivity  step  Calculations,  by 
C.   E.  Cohn,  and  B.  J.  Toppel.    Argonne  National 
Laboratory,  Argonne,  111.    Mar  60.    Contract 
W-31-109-eng-38.    30p.    Order  from  OTS. 
^^•00.  ANL-6134 


Table  erf  Legendre  Functions  of  the  second  kind, 
Qn(X),  by  B.  M.  Johnston.    University  of  Calif  - 
omla,  Lawrence  Radiation  Laboratory,  Liver- 
more, Calif.    Jan  60.    Contract  W-7405-eng-48. 
25p.    Order  from  OTS.    75  cents.       UCRL  5817 


Remarks  on  excited  states  of  even-even  Nuclei  and 
on  the  existence  of  a  complex  vibrational  secon3 
excited  state,  by  H.   E.  Bosch.    University  of 
California,  Lawrence  Radiation  Laboratory, 
Berkeley,  Calif.    Feb  60.    Contract  W-7405-eng- 
48.    12p.    Order  from  OTS.    50  cents. 

UCRL  9074 


fte^ctor  Physics  and  Madiematics,  Bettis  Technical 
Review.    Bettls  Atomic  Power  Laboratory,  Pitts- 
burgh, Pa.    Feb  60.    Contract  AT-1 1-1 -GEN-14. 
86p.  Order  from  OTS.  $2.  25.  WAPD-BT-17 
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57p.    (PB  161  736)  $1.50 200 

Electron  mirror  microscopy  in  magnetic  and  metallurgical  studies. 

Oct  59.    81p.    (PB  161  710)   $2. 25 199 

Further  investigation  of  the  effects  of  molten  boron  oxide  on  hi^ 

temperature  materials.     Jan  60.    102p.    (PB  161  703)   $2.50 202 

Investigation  of  the  cjompressive,  bearing,  and  shear  creep- rupture 

prc^rties  of  aircraft  structiiral  metals  and  joints  at  elevated 

temperatures.    Mar  60.    Up.    (PB  161  717)  $2. 50 202 

Investigation  of  the  properties  of  tantalum  and  its  alloys.    Mar  60. 

112p.    (PB  161  758)  $2. 50 201 

Mechanical  properties  of  selected  alloys  at  elevated  temperatures. 

Part  I.    Mar  60.    268p.    (PB  161  761)   $4. 00 198 

Oxidation  behavior  and  protective  coatings  for  columbium  and 

columbium-base  alloys.    Jan  60.    97p.    (PB  151  080)  $2. 25 200 

Oxidation  of  tungsten  and  tungsten  based  alloys.    Feb  60.    86p. 

(PB  161  718)   $2. 25 204 

Protective  coatings  for  refractory  metals.     Jan  60.    50p. 

(PB  161  739)  $1. 25 199 

Study  of  ternary  phase  diagrams  of  tungsten  and  tantalum.    Mar  60. 

93p.    (PB  161  709)  $2. 25 201 

Thin  metal  films  as  corrosion  indicators.    Mar  60.    74p. 

(PB  161  757)  $2. 00 202 

Ultrasonic  determination  of  elastic  constants  at  room  and  low 

temperatures.    Apr  60.    14p,    (PB  161  514)   50  cents 204 

Welding  of  high-strength  steels  for  aircraft  and  missile  applications. 

Oct  59.    93p.    (PB  151  074)   $2. 25 200 


MISCELLANEOUS 

Report  of  NRL  progitess.    June  60.    (PB  161  282)  $1.25,  $10.00/year 

NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 

Some  new  typ)es  of  neutron -shielding  materials.    June  59.    7p. 

(PB  161  308)   50  cents 
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PERSONNEL  SUPPLIES  AND  PERSONAL  EQUIPMENT 


Magnetic  shoes  for  human  orientation  in  space. 

(PB  161  727)   50  cents 

Officer  and  crew  standard  furniture.    June  60. 

(PB161  768)  $1.50 


Feb  60.    12p, 


49p. 


Page 
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209 


PHYSICS 

Carrier  frequency  dependence  of  the  basic  transmission  loss  in 

tropospheric  forward  scatter  propagation.    May  60.    67p. 

(PB161  554)    $1.00 224 

Dynamic  measurements  of  the  magneto-elastic  properties  of  ferrites. 

1957.    54p.    (PB  151  408)  $1.00 211 

Experimental  study  of  the  interaction  of  strong  sound  fields  with  free 

convection  boundary  layers.    Nov  59.    32p.    (PB  161  724)  $1 . 00 220 

Field  strength  calculations  for  E.L.F.  radio  waves.    Mar  60.    37p. 

(PB  161  553)   50  cents 224 

Investigation  of  far  infrared  spectra.    Feb  60.    34p.    (PB  161  738)  $1  00 

(PB  161  738)   $1.00 214 

Plasma  jet  temperature  study.    Feb  60.    lUp.    (PB  161  735)   $2.  50 ..............[. 222 

Quarterly  radio  noise  data,  March,  April,  May  1959.    Mar  60.    67p. 

(PB  151  377-2)  $1. 00 224 

Relaxation  time  technique  for  measurement  of  thermal  diffusivity 

Feb  60.    29p.    (PB  161  752)  75  cents ' 222 

Remanence  of  Alnico  V  and  VI  magnets  between  room  temperature 

and  550°C.    Jan  60.    21p.    (PB  161  708)  75  cents 2II 

SOCIAL  SCIENCES 


Some  theoretical  aspects  of  die  mechanization  of  literature  searching 
Apr  60.    81p.    (PB  161  547)  $2. 2S 
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AGRICULTURE 


ASTRONOMY 


Pennsylvania  State  U.  fUniversity  Park]. 
ANALYSIS  OF  METHODS  AND  EQUIPMENT  FOR 
MEASURING  SOIL  MOISTURE,  by  Mark  D.  Shaw. 
Kept,  on  Contract  DA  36-039-8C-78125.   Jan  60.  64d 
AD- 232  841. 
Order  from  LC  mi|3.90.  phJlO.BO  PB  146  793 

An  outline  is  presented  of  the  textural,  structural, 
and  chemical  properties  erf  soil  as  well  as  a  discus- 
sion of  the  following  aspects  d  soil  moisture:  hygro- 
scopic and  capillary  moisture,  gravitational  water, 
field  capacity,  permanent  wilting  point,  moisture 
equivalent,  and  plastic  and  liquid  limits.    Descrip- 
tions are  included  for  chemical,  electrical,  gravi- 
metric, lysimetric.  nuclear,  penetrometric.  tension, 
thermal,  and  miscellaneous  methods  of  measuring 
soil  moisture.   The  literature  survey  combined  with 
test  work  indicates  that  the  most  promising  methods 
available  for  measuring  soil  moisture  are  those  based 
on  nuclear  radiation  and  electrical  resistance.   The 
electrical  resistance  method  is  the  simpler  of  the 
two.   Additional  work  needs  to  be  done  on  the  develop- 
ment of  sensing  units  and  measuring  instruments  for 
accurate  and  reliable  soil  moisture  measurements 
under  all  conditions  and  at  all  moisture  levels.   The 
appendices  include  discussions  on  the  (1)  effect  of 
fenilizer  concentration,  temperature,  and  soil  type 
on  electrical  resistance  soil  moisture  instruments 
[from  an  unpublished  manuscript  by  Shri  Mohan 
Gupta  of  the  Dept.  of  Electrical  Engineering,  Univ.  of 
Penna. ,   1958];  and  (2)  response  of  electrical  resist- 
ance soil  moisture  instruments  at  frequencies  erf  20 
to  20.000  c. 


Aeronautical  Research  Lab.  ,   Wright  Air  Develop- 
ment Div. ,  Wright -Patterson  AFB,  Ohio. 
ASTRONOMICAL  OBSERVATIONS  BY  MEANS  OF 
HIGHLY  SENSITIVE  ELECTRONIC  LIGHT  INTENSI- 
FICATION, by  Lloyd  R.    Wylie  (Wittenberg  U. ). 
Radames  K.  H.  Gebel,   and  Lee  Devol.   Rept.  on  Re- 
search on  the  Quantum  Nature  of  Light.   Mar  60,   27p. 
31  refs.   WADC  Technical  note  59-404. 
Order  from  OTS  $2.  75  PB   161  729 

The  advantages  of  ci)serving  and  photographing  celes- 
tial bodies  with  a  light  amplifier  that  employs  the 
closed  circuit  television  principle  are  explored  and 
treated  here.    Special  pickup  tubes  were  developed  to 
insure  optimum  performance.    The  electrical  signals 
from  the  pickup  tube  are  electronically  amplified  and 
modified.    T^e  image  is  reproduced  by  a  cathode  ray 
tube  and  photographs  may  be  obtained  fron  the  screen 
of  this  tube.    The  electronic  amplification  of  the  elec- 
trical signal  permits  light  intensification  of  10^  times. 
The  modification  of  the  signal  makes  almost  complete 
sufjpression  of  the  background  pyossible.    It  permits 
astronomical  observations  during  the  day  and  also  at 
night  that  are  noc  possible  with  systems  in  which  the 
background  cannot  be  suppressed.    Photographs  of 
celestial  bodies  taken  at  the  Weaver  Observatory  of 
Wittenberg  University  are  included.  (Author) 

[Radio  Corp.  of  America]  Princeton,  N.  J. 
THE   LOW  LIGHT  LEVEL  PERFORMANCE  OF  THE 
INTENSIFIER  ORTHTCON,  by  G.  A.  Morton  and 
J.  E.  Ruedy.    Rept.  on  Contracts  AF  33(616)2631  and 
AF  33(616)3946.    Mar  60.   19p.    WADD  Technical 
note  60-20. 
Order  from  OTS  $0.50  PB  161  701 
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This  discussion  of  basic  principles  for  development  of 
the  intensifier  orthicon  utilizes  television  techniques 
combined  with  preamplification  from  image  converter 
principles.    Fundamental  factors  influencing  the  in- 
vestigation were:  ability  to  obtain  necessary  gain  of 
additional  brightness  by  amplification  of  the  pickup 
tube  signal  with  a  conventional  video  amplifier,  se- 
cure long  integration  times  with  background  suppres- 
sion and  better  contrast,  simplicity  of  multiple 
viewing  and  signal  measurements.   Performance  of 
the  tube,  related  equations,  diagrams  and  photos  are 
included.   Quantitative  relationships  are  drawn 
between  contrast,  brightness,  and  image  definition 
for  one -stage  Intensified  orthicon  and  wide -spaced 
Image  orthicon.   Simulated  astronomical  objects  ob- 
served by  methods  described  in  this  rejxjrt  show  the 
significance  of  the  intendfier  orthicon.   (Author) 


Astrophysics 


ropi 


Army  Signal  Research  land  Development  Lab. , 

Fort  Monmouth,  N.  J. 
RADAR  DETERMINATION  OF  THE  SURFACE 
STRUCTURE  OF  THE  MOON,  by  Fred  B.  Daniels. 
1  Apr  60,  Up.  4  refs.   USASRDL  Technical 
rept.  2110. 
Order  from  LC  mi$2.  40^  ph$3.  30  PB  146  937 

The  theory  of  radar  reflections  from  a  curved  surface 
having  random  irregularities  is  developed  and  the 
application  of  this  theory  to  radar  echoes  from  the 
moon  is  discussed.   The  space  correlation  function 
measured  at  the  earth's  surface  is  found  to  have  a 
similar  form  to  that  of  the  lunar  surface,  but  a  scale 
that  is  larger  by  a  factor  erf  approximately  500. 
Reasons  are  advanced  for  the  choice  of  a  Gaussian  to 
represent  this  function,  and  the  possibility  of  check- 
ing the  validity  of  this  aasumpcion  by  making  space 
diversity  tests  is  discussed.   The  results  of  a  pre- 
liminary experiment  are  described.   (Author) 


Center  for  Radiophysice  and  Space  Research, 

ComeU  U. .   Ithaca,   N.   Y. 
SCIENTIFIC  EXPERIMENTS  FOR  THE  ARECIBO 
RACMO  OBSERVATORY.  Scientific  rept.  no.   2  on  Con- 
tract AF  19(604)6158.   3L  Mar  60,  64p.  29  refs.   Re- 
search rept.   RS5;  AFCRC-TN-60-359. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  053 

The  feasibility  of  experiments  inactive  and  piassive 
radio  astronomy  is  diBCUssed.    A  priority  list  of  ex- 
periments for  the  Arecibo  Radio  Observatory  emerges, 
and  the  scheduling  of  these  experiments  is  then  dis- 
cussed.   Supporting  theotetical  and  laboratory  research 
is  discussed. 


ComeU  U.  School  of  Electrical  Engineering,  Ithaca, 

N.  Y. 
BIBLIOGRAPHY  OF  EXTRATERRESTRIAL   RADIO 
NOISE.    FIFTH  QUARTERLY  LIST  OF   RECENT 
PUBLICATIONS,  by  Martha  Stahr  Carpenter.   Rept.  on 
Contract  Nonr -401(22)  and  NSF  Grant  G5964. 
15  Sep  58.   2lp.    177  refs.   Research  rept.   EE  414; 
AD- 230  622. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  094 


This  "Fifth  Quarterly  List"  presents  references  to 
publications  dealing  wholly  or  In  part  with  extrater- 
restrial radio  noise.    Moet  of  the  references  pertain  to 
material  received  at  Cornell  University  between  June  1, 
1958  and  September  1,   1958.    Also  included  are  certain 
references  to  earlier  publications  that  were  not  men- 
tioned in  previous  "Quarterly  Lists,  "  and  a  few  re- 
vised statements  of  previously  listed  references  about 
which  further  information  is  now  available.    TTie  types 
of  references  included  and  the  methods  of  finding  them 
have  been  described  in  the  preceding  reports  of  this 
series.    The  list  of  journals  that  are  thoroughly  scanned 
In  the  search  for  pertinent  publications  has  recently 
been  greatly  expanded. 


CruftLab.,  Harvard  U.,  Cambridge,  Mass, 
EMPIRICAL  BASES  FOR  STATIONARY  TIME 
SERIES,  I.  by  W.  C.  Kellogg.   Scientific  rept.  no.  2 
on  Contract  AF  19(604)4979.  5  0ct  59,  18p.  2  refs. 
AFCRC  TN-60-214;  AD-232  539. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  146  088 

A  brief  review  is  presented  of  some  propenies  of 
orthogonal  function  expansions ,  and  a  method  is  pro- 
posed for  obtaining  minimal  sets  of  basis  functions  for 
the  representation  of  sets  of  signals .   The  design  of 
electronic  equipment  that  will  obtain  basis  functions 
and  measure  expansion  coefficients  by  an  analogue 
computing  technique  is  discussed.   An  account  is  givai 
of  a  numerical  application  of  the  technique  of  obtaining 
basis  functions  to  time  series  consisting  of  daily  sun- 
spot  counts .  (Author) 


Cruft  Lab . ,  Harvard  U . ,  Cambridge ,  Mass  . 
EMPIRICAL  BASES  FOR  STATIONARY  TIME 
SERIES,  11,  by  W.  C.  Kellogg.   Scientific  rept.  no.  3 
on  Contract  AF  19(604)4979.   20  Nov  59,  15p.  2  refs. 
AFCRC  TN-60-215;  AD-232  540. 
Order  from  LC  miJ2.40,  ph$3.30  PB  146  089 

The  procedure  described  (PB  146  088)  for  constructing 
as  basis  for  a  set  of  signals  from  samples  of  the 
signal  set  is  studied  for  the  case  of  a  single  continuous 
signal.  It  is  found  to  be  applicable  provided  the  signal 
is  a  solution  of  an  ordinary  linear  homogeneous  differ- 
ential equation  with  constant  coefficients .  When  such 
a  signal  is  represented  in  terms  of  a  basis  of  functions 
derived  from  samples  of  the  signal,  the  expansion  co- 
efficients depend  upon  the  initial  times  of  the  samples 
and  of  the  section  of  the  signal  being  represented,  and 
upon  the  frequencies  and  damping  factors  of  the  signal, 
but  not  upon  the  amplitudes  and  phases  of  the  terms 
containing  the  various  frequencies  .  (Author) 


Manchester  U.  (Gt.   Brit.  ) 
STUDIES  IN  LUNAR  TOPOGRAPHY.    III.    ERRORS 
INVOLVED    IN  THE  PHOTOGRAPHIC  DETERMI- 
NATION OF  HEIGHTS  AND  A  PRELIMINARY  STUDY 
OF  THE  REGION  OF  PTOLEMAEUS  AND  ALPHON- 
SUS,   by  Geoffrey  Tiirner.    Technical  scientific  note  no. 
3  on  Contract  AF  61(052)168.    June  59,  35p.   10  refs. 
AFCRC- TN-59-612.     AP- 232  271. 
Order  from  LC  ml$3.  00,  ph$6.  30  PB  146  133 

A  brief  recapitulation  of  the  cine  photographic  method 
is  given  and  the  errors  arising  from  photographic  and 


116 


seeing  effects  together  with  the  measuring  technique 
are  discussed.    The  limitations,  imposed  by  our 
present  inadequate  knowledge  of  basic  selenographic 
coordinates  are  described  and  the  need  for  further 
positional  measures  stressed.    Heights  are  given  for 
the  eastern  ramparts  of  the  crater  Ptolemaeus  and  the 
eastern  ramparts  and  central  mountain  of  the  crater 
Alphonsus.  (Author)  (See  also  PB  146  132) 


Visibility  Lab.  ,  U.  of  California,  San  Diego. 
THEORY  OF  ATTENUATION  MEASUREMENTS  IN 
PLANETARY  ATMOSPHERES,  by  Rudolph  W. 
Preisendorfer.   Rept.  on  Contract  NObs -72092.  8 
8  Dec  58,   36p.   2  refs.  SIO  Reference  58-81; 
AD-212  699. 
Order  from  LC  miJ3.  00,  ph$6.  30  PB  147  599 

Two  general  methods  are  proposed  for  the  determina- 
tion of  the  volume  attenuation  function  q  in  arbitrarily 
inhomogeneous  spherical  atmospheres.    Each  method 
18  deduced  directly  from  the  equation  of  transfer  of 
general  radiative  transfer  theory,  and  is  designed  to 
take  into  explicit  account  the  effects  of  the  sphericity 
of  the  earth's  atmosphere  on  radiometric  measure- 
ments at  high  altitudes  in  the  atmosphere. 


BEHAVIORAL  SCIENCES 


Human  Engineering 


Dunlap  and  Associates,  Inc. ,  [Stamford,  Conn.] 
TRACKING  TRAINING  III:  TRANSFER  OF  TRAINING, 
by  Charles  R.  Kelley,  Hugh  M.  Bowen  and  others. 
Rept.  on  Contract  Nonr- 1908(00).  25  Jan  60,  73p. 
4  refs.  Technical  rept.  NAVTRADEVCEN  1908-00-3. 
Order  from  LC  mi$4.50,  ph$12.30  PB  146  878 

Field  studies  indicate  that  there  is  a  general  carry- 
over of  training  from  one  aircraft  to  another  which, 
however,  does  not  extend  to  the  details  of  control 
skill.  Present  trainers  can  teach  procedural  and  in- 
strument skills  but  fail  to  teach  panicular  control 
skills.  These  are  usually  learned  by  actual  flying. 
Pilot  studies  indicate  the  following:  (a)  Transfer  be- 
tween different  vehicular  systems  is  high  when  instru- 
ments and  controls  are  similar.   Very  stable  high- 
order  tracking  systems  seem  to  the  operator  to  re- 
spond like  lower  order  systems  .  (b)  Stability  seems  to 
be  the  most  imporunt  single  variable  in  developing 
tracking  skill .   (c)  In  transferring  from  one-  to  two- 
dimensional  control,  there  is  a  high  positive  transfer 
with  a  stable  system,  and  some  positive  transfer  with 
an  unstable  system,   (d)  The  use  of  a  predictor  dis- 
play is  highly  effective  for  principles  training.   Labo- 
ratory experiments  indicated  the  following:  (a)  Six 
tracking  conditions  varying  in  stability  and  number  of 
control  dimensions  were  all  effective  in  tracking 
training.  The  most  effective  condition  employed  vari- 
able stability  while  the  poorest  condition  was  the 
criterion  system  which  was  the  most  unstable,  (b) 
General  tracking  training  produces  significant  in- 
creases in  skill  in  the  control  of  systems  having 
widely  different  dynamic  characteristics. 


Laboratory  erf  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus. 
THE  AMOUNT  OF  INFORMATION  IN  THE  ABSO- 
LUTE JUDGMENT  OF  MUNSELL  HUES,  by  Donald 
W.  CcMiover.   Doctoral  thesis.   Rept.  on  Contract 
AF  33(616)3612,  continuation  of  Contract  AF  33(616)43. 
June  59,  56p.  49  refs.    WADC  Technical  note  58-262. 
Order  from  OTS  $1 .  50  PB  161  699 

Using  surface  colors  provided  by  the  Munsell  50- hue 
series  of  colored  papers,  the  author  developed  a  pre- 
liminary equal-discriminability  scale  for  the  absolute 
recognition  of  colors.   Based  on  these  data  16  colors 
were  selected  that  represented  an  equally  spaced 
series.   This  scale  was  validated  with  a  second  group 
of  subjects.   The  results  indicated  that  no  adjaceru 
pair  of  colors  was  confused  with  much  greater  fre- 
quency than  any  other  pair.   Both  the  initial  and  vali- 
dating data  indicate  that  the  average  color -normal 
individual  can  identify,  wi  an  absolute  basis,  nine 
surface  colors.   For  practical  coding  purposes  these 
results  indicate  that  a  maximum  of  scsnewhere  be- 
tween five  and  eight  colors  can  be  used,  the  exact 
number  depending  on  how  unfavorable  the  viewing 
conditions  are  expected  to  be  and  how  large  a  propor- 
tion of  the  population  must  read  the  code  without 
error.  Theoretical  and  practical  aspeas  of  the  re- 
sults are  reviewed.   (Author) 


Laboratory  of  Aviation  Psychology,  Ohio  State  U. 

Research  Foundation,  Columbus,   Ohio. 
A  SUMMARY  OF  RESEARCH  METHODS.   OPERATOR 
CHARACTERISTICS,  AND  SYSTEM  DESIGN  SPECIFI- 
CATIONS BASED  ON  THE  STUDY  OF  A  SIMULATED 
RADAR  AIR  TRAFFIC  CONTROL  SYSTEM,  by 
J.  S.  Kidd.   Rept.  on  Contract  AF  33(616)3612;  continu- 
ation of  AF  33(616)43.  July  59.   33p.  25  refs.  WADC 
Technical  rept.  59-236. 
Order  from  OTS  $1.  00  PB  161  741 

This  report  summarizes  fourteen  laboratory  studies  erf 
human  engineering  aspects  of  radar  air  traffic  control 
systems.    It  includes  a  review  of  methodological  de- 
velopments and  empirical  findings.    Human  operator 
characteristics  consistently  observed  in  the  task  setting 
employed  are  presented,  along  with  recommendations 
for  system  design  and  system  management  based  on  the 
experimental  findings.    Comments  regarding  the  future 
potential  of  this  type  of  research  in  deal ir^  with  signif- 
icant human  factor  problems  are  also  included.  (Authoi) 


Naval  Medical  Research  Lab. ,  New  London,  Conn 
THE  SHAPE  OF  THE  NORMAL  WORK  AREA,  by 
Paul  C.  Squires.    Rept.  on  Projea  NM  002  014.08. 10. 
23  July  56,  7p.  3  refs.    Rept.  no.  275. 
Order  from  LC  mi$l .  80,  ph$l .  80  PB  147  033 

The   normal'  work  area,  as  represented  by  two  inter- 
secting semicircles,  found  in  standard  texts  and 
human  engineering  manuals,  is  incorrect.    A  species 
of  epicycloid  curve  is  proposed  as  the  correa  and 
desirable  contour  for  the  normal  work  area;  the 
parametric  equations  of  this  curve  are  given,  based 
on  anthropometric  data.   The  epicycloid  contour 
recommended  would  be  useful  in  situations  where 
instruments  and  visual  displays  must  be  arranged 
compactly  and  operator  movement  is  relatively  re- 
stricted. The  proposed  work  area  contour  is  natural 
and  comfortable  for  the  operator .   (Author) 
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Pennsylvania  Slate  U 
HUMAN  ENGINEER  INa 


University  Park. 

INVESTIGATION  OF  AIR- 
CRAFT COCKPIT  VISUAL  DISPLAYS.  THE  EFFECTS 
OF  CONTRAST  COLOR.   AND  VIEWING  ILLUMINA- 
TION ON  SCALE  REAtHNG,  by  J.  Lazo,   E.  Hendler 
and  others.   Rept.  on  Contract  N1568-32041.  7  Feb  57; 
36p.   2  refs.  TED  NAM  AE-7047.   Pt.    16;  NAMC- 
ACEL-324;  AD- 129  108, 
Order  from  LC  mi$3.  OO.  ph$6.  30  PB  146  507 


J.  00. 


The  research  in  this  report  concerns  the  effects  on 
the  time  and  accuracy  of  scale  reading  of  (1)  the  con- 
trast of  dial  marks  with  background;  (2)  the  color  of 
dial  marks,   white  vs.   fled  on  black;  and  (3)  the  level  of 
illumination  under  which  scale  readings  are  made, 
specifically,  day  vs.   night  levels.  Legibility  is  de- 
scribed as  accuracy  of  reading  in  time  following  the 
definition  of  Fitts.    Another  aspect  of  the  research  is 
that  it  is  based  on  a  large  number  of  judgments  with  a 
small  number  of  highly  practiced  subjects.    (See  also 
PB  136  724) 


Pennsylvania  State  U.  ^  University  Park. 
HUMAN  ENGINEERING  INVESTIGATION  OF  AIR- 
CRAFT COCKPIT  VISUAL  DISPLAYS.  THE  EFFECTS 
OF  CONTRAST,   COLOR.   AND  VIEWING  ILLUMINA- 
TION ON  THE  LEGIBItlTY  OF  LETTERS  AND  NU- 
MERALS, by  Alec  J.  SUvinske  and  Lloyd  M.  Crumley. 
Rept.  on  Contract  N  156b -32041.   27  Feb  57.   15p. 
3  refs.  TED  NAM  AE-7047,  Pi.   16a;  NAMC-ACEL- 
329;  AD- 129  107. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  505 

This  experiment  was  conducted  to  investigate  the  ef- 
fects o€  contrast,  color)  and  viewing  illumination  on 
the  legibility  of  printed  letters  and  numerals.    A  pre- 
vious study  (PB  146  507)  was  made  of  the  effects  of  the 
same  variables  on  dial -scale  reading.   Taken  together, 
the  two  studies  provide  some  initial  data  on  the  effec- 
tiveness of  interior  color  and  lighting  of  cockpits  on 
the  legibility  erf  dials  and  panel  displays.    (See  also 
PB  146  507) 


Personnel  and  Training 


I's  Office, 


Adjutant  General's  Office,  Washington,  D.  C. 
RELATIONSHIP  OF  AFQT  TO  RATED  BASIC 
TRAINING  PERFORMANCE,  by  A.  G.   Bayroff, 
Leonard  C.   Seeley,  and  Alan  A.   Anderson.    Feb  60. 
14p.   1  ref.    FRB  Technical  research  note  106. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  055 

To  evaluate  the  effectiveness  at  the  Armed  Forces 
Qualification  Test  (AFQT)  in  determining  mental 
qualification  for  military  service  and  to  determine  its 
usability  for  screening  tnen  on  differential  aptitude 
requirements  of  the  Army,   AFQT  whole  and  part 
scores  of  498  enlisted  men  in  the  8th  week  of  basic 
combat  training  were  correlated  with  quality  of  per- 
formance as  rated  by  fallow  squad  members  and 
cadre.    Total  AFQT  score  correlated  .  44  with  mean 
7 -point  criterion  rating,    Validity  coefficients  of 
AFQT  subtests  had  a  rtnge  of  .  30  to  .  40,  not  appre- 
ciably different  from  that  of  Army  Qassification 
Battery  tests  used  as  rdference  variables  for  this 
study.    No  basic  change^in  AFQT  content  was  indi- 
cated. (Author) 


Applied  Psychology  Panel.  Office  of  Scientific 

Research  and  Development. 
HUMAN  FACTORS  IN  MILITARY  EFFICIENCY; 
APTITUDE  AND  CLASSIFICATION.    Summary  techni- 
cal rept.  vol.   1,  Contract  OEMsr-1131.    1946,  de- 
classified 23  Apr  58.  306p.    195  refs. 
Order  from  LC  mi$ll.  10,  phj47.  10        PB  139  780 

Contents: 

Selection  of  military  specialists 
Classification  of  military  personnel 
Psychological  principles  in  the  development  and 
evaluation  of  classification  methods  and  devices. 


Human  Resources  Research  Office.  George 

Washington  U. ,  Washington,  D.  C. 
WHAT  HUMRRO  IS  DOING,   JULY   1948 -JUNE   1959. 
Apr  60.  67p.  33  refs.    Research  Bulletin  7. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  429 

Using  the  methods  of  scientific  research  to  improve  the 
soldier's  training,  motivation,  and  leadership  has  been 
the  mission  of  the  Human  Resources  Research  Office. 
The  focus  continues  to  be  upon  the  human  element  amid 
increasingly  complex  instruments  of  war.   This  sixth 
issue  of  What  HumRRO  ^s  Doing  reviews  some  of  the 
work  completed  or  under  way  during  the  1959  fiscal 
year.    It  describes  ways  in  which  principles  of  learning 
have  been  applied  to  the  practical  problems  of  Army 
instruction,  and  in  which  experimental  research  tech- 
niques have  contributed  toward  raising  the  soldier's 
proficiency  and  lowering  the  costs  erf  his  training  in 
time  and  materiel.    It  also  shows  the  dynamic  manner 
in  which  factual  data  gathered  during  research  pro- 
grams may  sometimes  be  applied  successfully  to  prac- 
tical situaticxis  while  studies  are  still  .in^protjress. 


Office  of  Naval  Research,  Washington.  D.  C. 
TRl-SERVICE  CONFERENCE  ON  JOB  QUAUFICA- 
TIONS  ANALYSIS.  WASHINGTON,  D.  C, 
MAY  27-28,  1959.  PROCEEDINGS.  [1959]  74p.  12refs. 
ONR  Symposium  rept.  ACR-41,  AD-233  145. 
Order  from  LC  mi$4.50.  ph$12.30  PB  142  894 

Contents: 
Navy 

Naval  organization  for  job  qualifications  research 

Enlisted  job  qualifications  research 

Officer  job  qualifications  research 

Qualifications  analysis  -  the  man  side 

Job  qualifications  research  on  weapems  systems  not 

yet  operational 
Air  Force 

Job  qualifications  analysis  in  the  USAF 

The  use  of  aptitude  tests  in  the  initial  classification 

of  Air  Force  military  personnel 
Army 

Army  presentation  on  qualifications  analysis 

Enlisted  qualifications  analysis 

Officer  qualifications  analysis 

Qualification  analysis  of  aptitudes  for  Army  jobs 

Qualifications  analysis  for  training 
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Psychology 


Applied  Mathematics  and  Statistics  Labs  . , 

Stanford  U . ,  Calif . 
BEHAVIORISTIC  FOUNDATIONS  OF  UTIUTY,  by 
Patrick  Suppes .  Technical  rept.  no.  23  on  Contract 
Nonr-225(17).  27  July  59,  29p.  18  refs.  AD-225  157. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  096 

The  extent  to  which  behavioristic  fewndations  can  be 
supplied  for  utility  is  discussed.  The  fundamental  as- 
sumptions are  given  of  the  stimulus  sampling  learning 
theory  in  terms  of  the  concepts  of  stimulus,  response, 
and  reinforcement.  This  theory  is  then  used  to  derive 
a  utility  function  for  various  simple  choice  situations  . 
This  derived  utility  function  is  for  stochastic  choice 
behavior.  The  results  are  then  related  to  the  concept 
of  entropy  of  Shannon  (The  Mathematical  Theory  of 
Communications  .  Univ.  of  111.  Press,  Urbana,  1949) 
and  to  the  choice  axiom  of  Luce  (Individual  Choice 
Behavior,  Wiley,  N.  Y.,  1959). 


Applied  Psychology  Research  Unit,   Cambridge 

(Gt.  Brit.). 
RESEARCH  ON  REVERSIBLE  PERCEPTION  OF 
SPEECH  SOUNDS,  by  Richard  M.   Warren.    Final 
rept.  on  Contract  AF  61(052)184.    30  Sep  59,  26p. 
3  refs.    AFOSR-TR-59-148;  AD-232  057. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  098 

The  principal  findings  are:  (1)  Verbal  transformations 
were  obtained  with  all  the  repeating  experimental 
stimuli,  varying  in  con^lexity  from  2  speech  sounds 
to  con^Iete  sentences.  (2)  Repeating  sj)eech  made  in- 
distinct by  masking  noise  produced  fewer  transitions 
and  fewer  different  forms  than  the  same  recording 
heard  clearly.    (3)  When  loudness  of  speech  was  suffi- 
cient to  insure  clarity,  further  increase  in  loudness 
seemed  to  have  little  effect  on  verbal  transformations. 
(4)  Repeating  unfamiliar  words  tended  to  bedistoned 
in  the  first  (and  subsequent)  forms  into  familiar 
words.    (5)  The  combined  data  for  all  words  show  that 
the  rate  at  which  words  were  called  out  was  the  same 
for  each  minute  of  the  3  min.   test  pericxL  (7)  Previous 
stimulation  by  a  word  of  closely  related  phonetic 
structure  was  followed  (even  after  a  ifew  days)  by  re- 
sponses related  to  the  previous  word.    Other  ex- 
perimental findings  are  reported,  and  the  phonetic  and 
semantic  characteristics  of  verbal  transformations 
are  discussed.    A  hypothesis  is  suggested  which  con- 
siders that  verbal  transformations  result  from  the 
application  of  mechanisms  underlying  normal  speech 
perception  to  the  special  conditions  of  repeating 
words. 


Army  Medical  Research  Lab.  .   Fort  Knox,  Ky. 
BIBLIOGRAPHY  OF  RESEARCH  REPORTS  IN 
PSYCHOPHYSIOLOGICAL  STUDIES,    1955-1958.  by 
Philip  I.  Sterling.    16  Mar  59.   17p.   143  refs.   Rept. 
no.  359. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  456 

This  report  consolidates  the  research  information 
provided  under  the  sup^rt  from  the  U.   S.   Army 
Medical  Service  from  1955  through  July  1958. 
(Author) 


California  U.  ,  Los  Angeles. 
A  FURTHER  STUDY  OF  METHODS  OF  TRAINING 
FREE  ASSOCIATION  ORIGINALITY  AND  UNUSUAL 
USES,  by  Irving  Maltzman,  David  Raskin,  and 
Seymore  Simon.    Technical  rept.   no.  2  on  Contract 
Nonr-233(50).  .^r  59,  lip.  6  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  051 

The  purpose  was  to  further  explore  possible  relevant 
variables  and  alternative  methods  for  facilitating 
originality.    In  the  first  exp>eriment  an  attempt  was 
made  to  determine  whether  two  different  methods  erf 
presenting  uncommon  associations  to  Ss  would  also 
facilitate  the  originality  of  their  subsequent  resp)onses 
The  second  experiment  is  concerned  with  the  effects 
of  varying  amounts  of  training,  and  was  conducted  as 
a  result  of  some  of  the  findings  obtained  in  the  first 
experiment. 


Cognitive  Operations  Lab.  .  Bethany  Coll. .  [W.  Va.  ] 
CONCEPT  IDENTIFICATION  AS  A  FUNCTION  OF 
NUMBER  OF  RELEVANT  DIMENSIONS,  byWilbertS. 
Ray.    Technical  rept.  no.   3  on  Contract  Nonr- 
2315(00).    July  59,   19p.   13  refs.    AD- 220  051. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  147  078 

Several  studies  of  concept  formation  have  dealt  with 
difficulty  of  acquisition  as  a  function  of  the  number  of 
elements  in  the  concept.    Archer,  Bourne  and  Brown 
(1955)  find  that  difficulty  increases  with  the  number  of 
irrelevant  dimensions.    Other  exp)eriments,   such  as 
those  of  Bruner,  Goodnow  and  Austin  (1956)  and  erf 
Hovland  and  Weiss  (1953),  suggest  that  difficulty  in- 
creases with  the  number  of  relevant  dimensions,  but 
none  of  these  investigations  has  held  ccMistant  the 
number  of  irrelevant  dimensions.    In  the  work  re- 
ported here  the  number  .of  irrelevant  dimensions  was 
held  constant  at  zero. 


Cognitive  Operations  Lab.  ,  Bethany  Coll.  .  [W.  Va.  J 
ON  THE  INFLUENCE  OF    "CONGRUITY"  ON  THE 
SEARCH  MECHANISM  IN  PROBLEM  SOLVING,  by 
Wilbert  S.   Ray.    Technical  rept.  no.  2  on  Contract 
Nonr- 2315(00).    July  59,  21p.    14  refs.  AD-219  081. 
Order  from  LC  mi$2.  70.  phj4.  80  PB  147  080 

The  relationships  which  are  the  object  of  problem 
solving  hold  between  2  or  more  elements.    Those 
elements  which  the  problem  solver  considers  first 
may  be  called  congruous.    Several  conditions  making 
for  congruity  are  suggested,  and  3  experiments  in- 
vestigating those  conditions  are  described.    The  first 
exp)eriment  showed  effects  of  cultural  habits  and  of  a 
bias  produced  by  instructions,  but  failed  to  show  any 
effect  of  visible  similarity,  or  of  familiarity  with 
elements  as  occurring  in  pairs.    The  latter  2  vari- 
ables app>eared  in  a  second  exj)eriment,  but  the  first 
2  disapi>eared.    The  third  exi)eriment  attempted  to 
make  nonsense  syllables  similar  by  giving  them 
similar  meanings,  and  then  transferred  these  sylla- 
bles to  an  apparatus  task  to  see  whether  the  meanings 
would  affect  the  order  in  which  Ss  used  the  switches 
of  the  apparatus.    They  did  not  do  so.    (Author) 
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Illinois  U.  ,   Urbana. 
INTERPERSONAL  PRECEPTION  AND  INTERPER- 
SONAL  RELATIONSHIPS  IN  THERAPEUTIC  COUN- 
SELING,  by  J.   McV.   Hm^t.    Annual  rept.  no.   1  on 
Contract  Nonr- 1834(11).  I  15  Nov  57,  50p.    14  refs.   AD- 
150  620.  ! 

Order  from  LC  mi$3.  30^  ph$7.  80  PB  137  981 

The  first  section  describes  an  analysis  of  the  inter- 
p>ersonal  preception  scores  obtained  from  the  clients 
and  counselors  in  the  pr(^ram  of  research  on  thera- 
peutic counseling  at  the  IJJniversity  of  Illinois  and  an 
initial  attempt  to  relate  them  to  various  measures  of 
outcome  in  a  test  erf  their  promise  for  use  in  further 
investigation.    The  secontl  section  describes  the  results 
of  the  factor  analysis  d  flhe  items  of  the  Ewing  Personal 
Rating  Form.    The  third  section  is  a  working  paper 
which  outlines  the  resultl  o€  this  test  of  the  indepen- 
dence d  interpersonal  perception  scores  erf  the  con- 
tent ai  descriptive  items.    It  also  presents  a  mathe- 
matical break-down  al  ome  of  these  scores,  and  tests 
the  meaning  of  the  compofients  on  a  highly  exploratory 
basis  with  two  factors  in  10  cases. 


iii  Social  Science,  U.  of 

Jill- 


Institute  for  Research 

North  Carolina,  Chapel  |  Hill. 
ANNUAL  TECHNICAL  REPORT.    Rept.   on  Contract 
Nonr-855(04).    Nov  57,   l9p.    12  refs.   AD- 147  203. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  146  046 
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Studies  which  are  directeti  toward  further  understand- 
ing the  determinants  of  v$riou8  interpersonal  be- 
haviors are  summarized. 


Maryland  U. ,  College  P4rk, 
AN  ASSOQATIVE  FACTQR  IN  THE  CONSTRUCTION 
OF  SENTENCES,  by  Charles  N.  Cofer.  Technical 
rept.  no.  25  on  Learning,  Retention  and  Recovery  of 
Meaningful  Material,  Contract  Nonr- 595(04).  July  59, 
8p.  4  refs.  AD- 220  521. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  147  071 

Subjects  were  asked  to  choose  one  of  two  words  to  go 
with  another  word  (A-word)  in  a  sentence.  It  was  hy- 
pothesized that  choice  would  favor  the  one  of  the  two 
words  which  was  a  higher  associate,  according  to  free 
association  norms,  of  the  A- word.  The  over-all  re- 
sults did  not  conform  to  tftis  expectation .  Analyses  of 
items  whose  results  did  fijt  this  expectation  and  of 
items  which  did  not  was  carried  out.  Among  the  posi- 
tive items,  the  high-frequency  response  to  the  A-word 
was  also  found  (in  the  norms)  to  elicit  the  A-word  as  a 
frequent  associate.   In  the^  negative  instances  ,   either 
both  of  the  A-word  associates  or  its  less  frequent  as- 
sociate elicited  the  A-word  as  an  associate,  according 
to  the  norms  .  Although  thp  associative  daia  are  too 
scarce  to  permit  a  confident  generalization,  these 
findings  suggest  the  significance  of  bidirectional  as- 
sociations in  a  choice  situption  of  this  kind.  It  was 
also  pointed  out  that  para4igmatic  and  syntamatic  re- 
lations among  the  words  nfe  probably  factors  in 
choice.  (Author) 


Maryland  U . ,  College  Park . 
AN  EXPLORATION  OF  CLUSTERING  IN  THE  RE- 
CALL OF  NOUNS  EMBEDDED  DURING  PRESENTA- 
TION IN  SENTENCES,  by  Charles  N.  Cofer  and 
Erwin  Segal.  Technical  rept.  no.  27  on  Learning,  Re- 
tention and  Recovery  of  Meaningful  Materials ,  Con- 
tract Nonr- 595(04).  July  59,  7p.  6  refs.  AD-220  523. 
Order  from  LC  mi$1.80,  ph$1.80  PB  147  074 

A  procedure  is  described  for  studying  the  effect  of  a 
sentence  context  on  clustering  in  nouns.   Twenty-four 
nouns  were  selected,  6  from  each  of  4  categories: 
occupations,  articles  of  clothing,  articles  of  furniture, 
and  4-footed  animals .   Tlie  six  nouns  for  each  category 
were  selected  from  those  which ,  according  to  the 
norms  of  Cohen,  Bousfield,  and  Whitmarsh  (Psychol. 
Rep.  4:39-44,  1958),  were  frequent  associates  to  the 
category  names.  Six  sentences  were  made  up,  all  hav- 
ing very  similar  structures,  and  each  sentence  con- 
tained one  noun  from  each  of  the  4  categories .  The 
sentences  were  to  the  subjects  of  the  experimental 
group.  In  order  to  provide  control  data  for  the  recall 
of  the  nouns  from  the  sentences  ,  the  24  nouns  were 
formed  into  2  lists .  In  one  the  sequence  of  nouns  was 
random,  and  in  the  other  it  was  the  same  as  it  was  in 
the  sentences ,  An  experiment  was  conducted  to  try 
this  method.   Findings  indicated  that  recall  of  words 
is  significantly  impaired  in  the  sentence  condition  at 
both  immediate  and  delayed  recalls  .  (See  also 
AD-220  521,  AD-220  522) 


Maryland  U . ,  College  Park . 
CERTAIN  MODIFIER  EFFECTS  WITH  NOUNS 
VARYING  IN  DEGREE  OF  CLUSTERING  TENDENCY 
by  Charles  N.  Cofer  and  Erwin  Segal.  Technical  rept. 
no.  29  on  Learning,  Retention  and  Recovery  of  Mean- 
ingful Materials,  Contract  Nonr- 595(04).  July  59, 
8p.  6  refs.  AD-220  525. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  147  072 

Two  experiments  are  described.   The  purpose  of  the 
first  experiment  was  to  determine  whether  inappropri- 
ate modification  would  affect  the  recall  and  clustering 
of  strongly  clustering  nouns  to  an  extent  greater  than 
it  would  effect  these  measures  in  weakly  clustering 
nouns .  The  second  experiment  also  examined  the  ef- 
fects on  strongly  and  weakly  clustering  nouns  of  a 
variable  found  in  previous  studies  to  reduce  recall  and 
clustering.  This  variable  is  the  specificity  with  which 
adjectives  modify  their  nouns.   Results  indicated  that 
the  specificity  adjectives,  like  the  inappropriate  ones, 
lend  to  reduce  clustering  and  recall  in  strongly 
clustering  nouns ,  although  the  effects  are  not"  as  great 
as  expected.  The  weakly  clustering  nouns  were  af- 
fected less  by  the  specificity  effect  than  were  the 
strongly  clustering  nouns  .  The  effects  of  inappropri- 
ate modification  were  greatest  in  the  strongly  cluster- 
ing words  ,  which  was  contrary  to  expectations  . 


Maryland  U. ,  College  Park. 
INAPPROPRL\TE  MODIFICATION  OF  NOUNS  IN  A 
FACILITATION  DESIGN,  by  C.  N.  Cofer  and  Erwin 
Segal.   Technical  rept.  no.  28  on  Learning,  Retention 
and  Recovery  of  Meaningful  Materials,  Contract  Nonr- 
595(04).   July  59,  6p.  6  refs.    AD-220  524. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  147  073 
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The  present  study  investigates  the  possibility  that  the 
effects  of  inappropriate  modification  might  be  crffset 
to  some  extent  if  inappropriate  modification  could  be 
accomplished  in  the  facilitation  design. 


Michigan  U. ,  Ann  Arbor. 
ATTITUDE  CHANGE  PROJECT.    Annual  rept.  for 
15  Nov  57-31  Jan  58  on  Contract  Nonr- 1224(10). 
1  Feb  58,  6p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  137  804 

A  theory  cm  the  relation  of  structure  to  perception 
has  been  sketched;  experimental  studies  of  opposites 
structure  have  been  continued;  and  an  investigation  of 
attitude  change  and  the  generalization  of  that  change 
within  a  structure  based  on  associative  linkages  has 
been  carried  out. 


[Nonhwestem  U . ,  Evanston,  111,] 
FACTORS  INFLUENQNG  THE  LEARNING  AND  RE- 
TENTION OF  VERBAL  MATERIALS,  by  Benton  J. 
Underwood.   Final  repx .  on  Contract  N7onr-45(X08). 
6  July  59,  3p.  26  refs. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  147  081 

The  results  of  studies  dealing  with  the  effect  of  inter- 
trial  interval  and  interacting  variables  have  been  pub- 
lished as  a  series  in  the  Journal  £f  Experimental 
Psychology.  Work  on  distributed  practice  led  to  prob- 
lems not  directly  associated  with  the  role  of  distribu- 
tion. Publications  are  listed  which  represent  efforts  on 
these  problems . 


Psychological  Research  Associates,  Arlington,  Va. 
PRECHCTION  OF  ADVANCED  LEVELS  OF  PRO- 
FICIENCY IN  A  COMPLEX  TRACKING  TASK,  by 
James  F.  Parker,  Jr.  and  Edwin  A.  Fleishman  (Yale 
U. ).   Rept.  on  Human  Factors  in  the  Design  of  Training 
Equipment,  Contract  AF  41(657)64.  Dec  59,  63p. 
23  refs.  WADC  Technical  rept.  59-255. 
Order  from  OTS  $1.  75  PB  161  734 

Two  hundred  three  Air  Force  ROTC  subjects  were 
administered  a  large  battery  of  printed  and  apparatus 
psychomotor  reference  tests  from  which  50  scores 
were  taken.    Following  administration  of  the  reference 
tests,  subjects  devoted  17  sessions  distributed  over  a 
six -week  period  to  practice  on  a  complex  tracking  task. 
The  matrix  of  intercorrelations  among  these  scores 
was  factor  analyzed  and  15  ability  factors  identified. 
An  analysis  then  was  conducted  of  the  extent  to  which 
variation  in  performance  in  tracking  at  the  different 
stages  of  practice  could  be  accounted  for  in  terms  of 
the  identified  ability  factors.    The  ability  factors 
accounted  for  in  terms  of  the  identified  ability  factors. 
The  ability  factors  accounted  for  only  a  small  portion 
of  the  variance  in  tracking  performance.    Hypotheses 
are  offered  concerning  the  selection  of  a  different  set 
of  reference  measures  which  mi^t  be  more  effective. 
The  analyses  of  these  data  do  indicate,  however,  that 
the  prediction  of  terminal  tracking  proficiency  is  better 
accomplished  through  a  set  of  external  measures  than 
through  initial  scores  taken  directly  from  the  tracking 
t»8k.    Early  proficiency  on  the  task  itself  was  unre- 
lated to  terminal  proficiency.  (Author) 


Research  Center  for  Human  Relations,  New  York 

U.  .  N.   Y. 
GROUP  EFFECTS  ON  TENSION  PATTERNS  AND 
MOTIVATION,  by  Murray  Horwitz.    Technical  rept. 
no.   1  on  Contract  Nonr-285(28).    Apr  59,   18p.  2  refs. 
AD- 2 18  364. 
Order  from  LC  mi^.  40,  ph$3.  30  PB  146  049 

The  experiment  described  here  is  designed  (a)  to 
engage  S  in  unpleasant  tasks,  (b)  to  induce  social 
pressures  upon  S  to  deny  his  aversive  feelings,  (c)  to 
examine  effects  upon  muscle  tensions.    The  results 
are  reported  in  two  pans:  (a)  evidence  as  to  how  well 
the  experimental  manipulations  "took";  (b)  effects  on 
tensional  activity. 


Rutgers  State  U.,  New  Brunswick,  N.  J. 
HOMEOSTASIS  THEORY  OF  SMALL  GROUPS,  by 
F.  K.  Berrien  and  William  H.  Angoff.   Technical 
rept.  on  Contract  Nonr -404(10).    Dec  57,  26p.   1  ref. 
Order  from  LC  mi$2.70,  ph$4.80  PB  137  996 

The  purpose  of  this  research  program  is  to  test  the 
usefulness  otf  the  concepts  of  homeostasis  and 
equilibrium  as  they  may  be  applied  to  small  group 
phenomena.    A  detailed  statement  of  the  theory  and 
pertinent  literature  bearing  upon  it  is  summarized. 
(See  also  PB  142  092) 


Washington  U. ,  Seattle. 
THE  PREDICTION  OF  COLLEGE  SUCCESS  FROM 
BIOGRAPHICAL  DATA  AND  SELF -RATINGS,  by 
Wolf-Ulrich  J.  Hebenstreit.    Rept.  on  Contraa  Nonr- 
477(08)  and  Public  Health  Research  Grant  M-743(C3) 
July  59,  40p.  16  refs.    AD-220  239. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  147  098 

An  attempt  was  made  to  determine  whether  items  from 
the  Personality  Data  Inventory  (PDI)  would  correlate 
with  the  obtained  Grade  Point  Average  (GPA),  and  to 
determine  the  effect  on  scale  validity  of  adding  items 
of  progressively  decreasing  item  validity.    Results 
indicated  that  10  of  the  33  items  selected  by  the  judges 
as  probably  predictive  at  GPA  were  found  to  be  signifi- 
cantly correlated  with  GPA.   The  addition  of  less  valid 
items  did  not  have  the  expected  effect;  i.e.,  there  was 
no  evidence  that  the  original  validity  coefficients  has 
been  spuriously  high  because  of  capitalizing  on  chance 
differences  in  the  original  sample. 


Washington  U. ,  Seattle. 
PRELIMINARY  STEPS  IN  THE  CONSTRUCTION  OF 
FACTOR  SCAUES  FOR  THE  MMPI,  by  Hayden  LeRoy 
Mees.   Rept.  on  Contracts  Nonr -477(08)  and  Public 
Health  Research  Grant  M-743(C3).   July  59,   120p. 
19  refs.    AD-219  936. 
Order  from  LC  mi$6.00,  ph$18.30  PB  147  090 

A  study  is  presented  of  the  firoblems  considered  pre- 
liminary to  the  construaion  erf  factor  scales  for  the 
Minnesota  Multiphasic  Personality  Inventory  (MMPI). 
These  problems  are:  (1)  finding  the  dimensiemality  of 
a  selected  set  erf  MMPI  items,  (2)  determining  the  de- 
gree to  which  these  dimensions  are  similar  when  the 
items  are  used  with  2  different  populations  of  subjects, 
and  (3)  investigating  the  relaticmship  between  the  items 
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and  the  dimensicns.   The  results  are  cited  as  evidence 
for  the  relative  invariance  and  psychological  meaning- 
fulness  of  these  3  faaor^:  (1)  a  general  complaint 
faaor  described  in  termis  of  serious  psychopathology 
and  denoting  socially  undesirable  characteristics,  (2) 
a  regressive  factor  whiqh  measures  denial  erf  aggres- 
siveness, and  (3)  factor^  related  to  feminine  interest 
patterns.   The  similarity  to  results  of  factor  analyses 
affirms  the  usefulness  a|id  adequacy  of  the  methods 
used.  The  approach  als<)  provides  information  about 
the  MMP!  items  which  afe  directly  applicable  to  the 
construction  of  the  factci-  scales. 


Willow  Run  Labs.,   U.   6f  Michigan,  Ann  Arbor. 
A   STUDY  OF  DECISION  MAKING  UNDER  RISK,   by 
C.   H.   Coombs  and  D.   GJ  Pruitt.   Rept.  on  Project 
Michigan,  Contract  DA  J6-039-sc-78801.    Apr  60, 
31  p.   12  refs.    2900-33-1. 
Order  from  LC  mi $3.  Ool  ph$6.  30  PB  147  001 

The  importance  of  the  hiiiran  being  in  man -machine 
systems  has  made  it  necessary  to  study  man  as  he 
functions  in  these  systenis,  particularly  to  determine 
whether  individuals  possess  any  characteristic  atti- 
tudes that  would  influence  their  decisions  in  risky 
situations.    The  present  experiment  has  produced  a 
theory  which  revises  the  theory  of  maximization  of 
expected  utility- -i.  e.  ,  that  someone  faced  with  alter- 
native gambles  will  make  the  choice  yielding  the  max- 
imum average  payoff.    T^ie  revision  of  this  theory 
suggests  that,   while  he  m^III  always  prefer  more  ex- 
pectation (other  things  b0ing  equal),  an  Individual  may 
have  a  utility  for  risk  which  will  exhibit  itself  as  a 
preference  for  certain  aitiounts  of  variance  and 
skewness.    The  results  oi  this  experiment  show  that 
for  the  best  results  the  desirable  risk-taking  char- 
acteristics of  an  individu41  should  be  known  and 
squared  with  the  system  |n  which  he  operates.    If  a 
computer  is  designed  to  rteplace  an  individual  in  a  de- 
cision-making role,   the  desired  risk-taking  charac- 
teristics must  be  built  inilD  its  decision-making  com- 
ponent.   (Author) 


Public  Health  Service,  Washington,  D.  C. 
RADIOLOGICAL  HEALTH  DATA.  Monthly  rept. 
May  60,  46p.  40  refs.    Vol.  I,  no.  2. 
Order  from  OTS  $0.50,  $3.00/6  mos.     PB  161  371 


BIOLOGICAll  SCIENCES 


Army  Chemical  Corps,  Fort  Detrick,  Md. 
USE  OF  ULTRAVIOLET  RADIATION  IN  MICRO- 
BIOLOGICAL LABORATORIES,  by  G.  Briggs  Phillips 
and  Everett  Hanel,  Jr.  Nov  59,  391p.  328  refs. 
Order  from  LC  mi$ll.  10^  ph$60.  60  PB  147  043 

I 
The  investigational  program  which  is  reported  here 
was  established  because  it  was  desirable  first  to  sur- 
vey the  literature  concerning  the  action  and  use  of  UV 
radiation,  and  second,  to  determine  experimentally  the 
susceptibility  of  various  types  of  microorganisms  wher 
exposed  to  radiation  under  conditions  that  might  be 
found  in  the  infectious  disease  laboratory.    Finally  it 
was  planned  to  use  the  a8$embled  data  as  a  guide  in 
developing,  designing  and  testing  suitable  UV  installa- 
tions for  use  in  the  infectious  disease  laboratory. 
Germicidal  UV  radiation  iis  used  in  industry  for  pro- 
tection of  personnel  and  protection  of  the  product.    Its 
usee  in  this  report  have  been  directed  primarilytoward 
protection  of  personnel  and  test  animals. 
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(See  alsoPB  161  371-1) 


Anatomy  and  Physiology 


Air  Reduction  Co. ,  Inc . ,  Murray  Hill ,  N .  J . 
CLOSED  QRCUIT  RESPIRATION/VENTILATION 
SYSTEM:  PHASE  I.   Rept.  on  Contract  A  F  33(616)3856. 
Jan  60,  nip.  61  refs.  WADD  Technical  rept.  60-33. 
Order  from  OTS  $2.50  PB  161  747 

A  literature  survey  was  conducted  to  determine  the 
physiological  requirements  of  a  man  supponed  in  an 
artificial  atmosphere.   Concurrently,  a  study  was  made 
of  the  environmental  considerations  which,  combined 
with  the  physiological  requirements,  defined  the  de- 
sired characteristics  of  a  closed  circuit  respiration/ven- 
tilation system.    A  closed  circuit  respiration/ven- 
tilation system  was  designed  to  support  a  man  on  a 
hypothetical  twelve  hour  mission.  The  design,  fabrica- 
tion, and  testing  of  each  component  are  treated  sepa- 
rately and  limited  results  of  tests  of  the  assembled 
system  are  included.   (Author) 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
CHANGES  IN  TESTICULAR  CHOLESTEROL  IN  THE 
SEMICRYPTORCHID  AND  SEMICASTRATE  RAT,  by 
Roger  A.  Hoffman,   Mar  60,   lip.   7  refs.  CWLR- 
2379. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  331 

Following  unilateral  cryptorchidism,  cholesterol  con- 
centration and  total  amount  in  the  testes  undergo  rapid 
changes.    After  16  days  the  scrotal  testis  maintains 
normal  levels  while  the  abdominal  testis  shows  a 
gradual  decline.    No  difference  was  found  in  the 
scrotal  testis  and  the  remaining  testis  of  the  partially 
castrated  rat,   suggesting  that  these  two  conditions 
are  comparable  in  so  far  as  gonad  cholesterol  is  con- 
cerned.   The  data  suggest  that  rapid  changes  in  FSH 
secretion  occur  following  cryptorchidism  and  that  the 
presence  and  functional  integrity  of  the  advanced  ger- 
minal elements  of  the  testicular  tubules  act  to  regu- 
late pituitary  gonadotrophin  secretion.    (Author) 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
EFFECT  OF  2-PAM  ON  RETENTION  OF  p32  OF 
LABELED  VE  OR  VX  IN  BLOOD  AND  TISSUES  OF 
THE  CAT,  by  J.   H.   Wills,  A.   M.   Kunkel  and  others. 
Dec  59,   15p.  5  refs.  CWLR-2345;  AD-231  236. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  865 
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Geiger-Mueller  counting  of  various  tissues  and  urine 
from  anesthetized  cats  injeaed  intravenously  with  VE 
or  VX  labeled  with  p32  showed  that  liver,  kidney,  and 
lung  are  especially  active  in  taking  up  the  isotopic 
label.    Administration  of  either  atropine,   l-methyl-2- 
formylpyridinium  iodide  oxime  (2-PAM),  or  a  combina 
tion  of  atropine  and  2-PAM  had  about  the  same  effects 
oo  retention  or  urinary  excretion  of  p32  given  as  VX. 
(Author) 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Jbhnsville,  Pa. 
-mE  EFFECT  OF  OXYGEN  DEPRIVATION  ON  THE 
X-WAVE  AND  B-WAVE  OF  THE  HUMAN  ELEC- 
TRORETINOGRAM,  by  J.  H.  HiU.   Rept.  no.   13  on 
Task  MR005.  13-6002.  1.    29  Mar  60,  77p.   40  refs. 
NADC-MA-6008. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  146  899 

The  object  of  this  investigation  was  to  determine  the 
effects  of  oxygen  deprivation  on  the  X-wave  and  the 
B-wave  of  the  human  electroretinogram.    The  electro- 
retinograms  were  elicited  by  ten- second  bursts  of 
four- per -second  flashes  or  three-second  bursts  of 
twenty-per  second  flashes  of  dark  red,  light  red, 
green,  or  blue  light  at  three  levels  of  intensity.    A 
burst  of  flashes  was  presented  at  one- minute  intervals 
while  the  observer  breathed  air  for  12  minutes,  a  nine 
per  cent  oxygen  gas  mixture  for  thirty  minutes  and 
then  air  again  for  twenty  minutes.    In  all,  electro- 
retinograms  were  elicited  and  recorded  in  18  such 
experimental  sessions  with  two  observers.    Records 
obtained  from  the  two  observers  showed  that  the 
amplitude  of  the  X-waves  elicited  by  dark  red,  light 
red,  green,  or  blue  light  at  four  flashes  per  second 
and  at  twenty  flashes  per  second  was  reduced  when 
the  observer  breathed  the  oxygen-poor  gas  mixture. 
The  reduction  in  X-wave  amplitude  was  not  found  to 
vary  with  the  spectral  composition  of  the  stimulus, 
but  was  found  to  be  proportional  to  the  amplitude  of 
the  waveform  elicited  in  the  initial  air-breathing 
period.    The  amplitude  of  the  B-wave  elicited  by  the 
stimuli  at  four  flashes  per  second  was  reduced  to  a 
lesser  extent  than  the  X-wave.    When  the  losses  in 
photopic  and  scotc^ic  visual  sensitivities  were  esti- 
mated from  losses  in  amplitude  of  the  X-wave  and  the 
B-wave  respectively,  the  difference  between  the  esti- 
mates was  found  to  be  insigniflcant.    The  relation  of 
mese  finds  to  those  of  previous  investigations  is 
discussed.    (Author) 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
THE  EFFECTS  OF  MODERATE  AND  LOW 
LUMINANCES  AND  VARIOUS  DURATIONS  OF  PRE- 
EXPOSURE ON  DARK  ADAPTATION,  by  Dorothy  E. 
Fletcher.    Rept.  no.  3  on  Project  NM  001  110  300. 
2  May  57,  36p.  10  refs.    NADC-MA-5706;  AD- 134  62L 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  585 

Monocular  dark  adaptation  data  for  two  observers 
*ere  obtained  with  the  Hecht-Shlaer  adaptometer, 
fitted  with  a  2-mm  diameter  artificial  pupil,  as 
absolute  thresholds  taken  by  ascending  series  of  the 
method  of  limits.   After  30  minutes  in  the  dark,  the 
r^P^^"^^  *^^  presented  at  a  luminance  of  from 
"■  000608  to  971  millilamberts  (mL)  and  at  a  duration 


of  from  0.  01  to  20  minutes.   The  white  ♦pre -exposure 
field  was  35°  in  diameter,  centered  10°  nasally.   The 
test  fleld  was  green,  1°  in  diameter,  l(P  nasal  in 
retinal  location,  and  0.02  second  in  duration.    Single- 
limbed  curves  described  data  taken  after  pre- 
exposures of  from  -1. 15  to  2.69  log  mL-min  for  one 
observer  and  from  -1.92  to  2.99  log  mL-min  for  the 
other.    As  the  produa  of  pre-exposure  luminance  and 
duration  increased  over  this  range,  the  dark  adapta- 
tion curves  decreased  in  acceleration  and  increased  in 
extent  on  the  time  axis  and  on  the  log  threshold 
luminance  axis.    Similar  but  less  extensive  and  less 
reliable  effects  were  produced  by  increasing  pre- 
exposure duration.    (Author) 


Aviation  Medical  Acceleration  Laboratory,  Naval 
Air  Development  Center,  Johnsville,  Pa 
PRELIMINARY  STUDY  OF  DAMPING  OF  THE 
OTOLITH  ORGAN  SYSTEM  BY  EPICYCLIC  RCTFA- 
TION,  by  R.  F.  Gray  and  D.  M.  Morway.    Rept. 
no.  10  on  Task  MR  005. 13-6002-1,  formerly 
NM  17  01  12. 1 .    28  Dec  59,  9p.   TED  ADC  AE-1412- 
NADC-MA-5919;  AD-231  600. 
Order  from  LC  mi$  1 .  80.  ph$  1 .  80  PB  146  203 

An  attempt  was  made  to  determine  the  basic  validity 
of  the  concept  that  the  effeas  of  gravity  on  the  otolith 
organs  can  be  eliminated  by  tumbling  humans  around 
a  horizontal  axis  through  the  head.   The  method  of 
testing  this  concept  was  to  generate  oculogravic  illu- 
sions in  subjeas  cm  the  centrifuge  by  letting  the  di- 
reaion  of  the  resultant  of  centrifugal  acceleration  and 
gravity  change  in  direaion  through  the  man  so  that  his 
perceived  vertical  would  change.    Four  subjects  were 
tumbled  in  the  plane  of  rotation  of  the  centrifuge 
around  a  true  vertical  axis.    Results  indicated  that 
tumbling  does  reduce  the  apparent  tilt  of  the 
oculogravic  illusion  generated  on  a  centrifuge    The 
rate  of  30  rpm  was  not  sufficiently  high  to  completely 
eliminate  the-ie  Illusions.   The  few  seconds  at  30  rpm 
noted  as  being  without  oculogravic  illusions  sug- 
gested that  a  higher  tumbling  frequency  may  eliminate 
these  illusions. 


George  Washington  U.    School  of  Medicine, 

Washington,  D.  C 
EFFECT  OF  LIPOTROPIC  FACTORS  ON  COLD 
PHYSIOLOGY,    in.    KETONE  BODY  LEVELS  IN  THE 
COLD,  by  Carleton  R.   Treadwell.    Rept.   on  Contract 
AF  18(600)463.    Sep  57,   18p.   4  refs.   Technical  note 
AAL-TN- 57-25;  AD- 230  835. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  146  241 

The  effects  of  protein,  fat.  and  carbohydrate  contents 
of  the  diet  on  fat  metabolism  and  especially  on  the 
development  of  ketosis  in  the  cold,  includii;g  the  rela- 
tion of  age.   sex.  previous  diet,  and  duration  of  ex- 
posure to  cold,  were  investigated.    Results  indicated 
that  cold  IS  an  effective  lipotropic  agent.    No  demon- 
strable requirements  were  found  for  lipotropic  factors 
in  the  cold  in  rats  receiving  diets  containing  up  to  40% 
fat.    The  principal  effect  of  cold  on  the  lipids  of  the 
liver,  blood,  adrenals,  and  kidneys  was  to  produce  a 
marked  decrease  (to  normal  levels)  in  the  neutral  fat 
fraction.    Cold,  over  a  3-wk  period,  did  not  lower  the 
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free  or  ester  cholesterol  content  of  the  adrenals,  indi- 
cating a  later  adjustmqnt  of  the  animals  to  the  im- 
mediate stress  of  cold.    Animals  in  the  cold  on  high- 
fat  diets  can  utilize  large  amounts  of  fat  without  a 
metabolic  ketosis.    In  changing  from  a  low-fat  diet  to 
a  high-fat  diet  an  immolate  response  of  an  increase  in 
the  blood  lipid  fraction!  was  observed  both  at  25°  and 
at  l^C.  IXring  the  3-wk  period  there  is  a  gradual  return 
to  control  levels  at  bocli  temperatures.    Animals  at  l^C 
metabolize  large  amounts  d  fat  without  an  increase  in 
blood  lipids  over  the  lejvels  of  comparable  animals  at 
25^C    The  data  on  ketdsis  in  the  cold  suggests  that 
previous  reports  of  metabolic  ketosis  were  caused  by  an 
actual  or  relative  deficiency  of  calories.    (See  also 
PB  146  243) 


Medical  Research  Council  (Gt.  Brit.) 
ADVANCED  STUDIES  ON  THE  CORRELATION  OF 
ELECTRICAL  RESPONSES  OF  THE  CEREBRAL 
CORTEX,  by  R.  Efrwi,   Quarterly  technical  status 
rept.  no.  3  for  I  Nov  59-31  Jan  60  on  Contract  DA  91 
591-EUC-1139,  01-1421-59.    Feb  60,   20p. 
Order  from  LC  mi$2.  4p,  ph$3.  30  PB  147  002 
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Contents: 
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Observations  on  the  membrape  potential  of  cortical 
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Minnesota  U.  ,   Minneapolis. 
DEVELOPMENT  OF  A  TECHNIQUE  TO  MEASURE 
CARBON  DIOXIDE  OUTPUT  BY  USE  OF  DOUBLY 
LABELED  WATER,  by  Nathan  Lif son.    Final  rept.  for 
1  Sep  54-31  Aug  57  on  Contract  Nonr-710(12). 
9  Jan  58.   6p.  7  refs. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  137  960 

I 

Naval  Research  Lab. ,' Washington,  D.  C. 
SOME  METHODOLOGICAL  CONSIDERATIONS  IN 
MEASURING  VISUAL  THRESHOLDS  FOR  VELOCITY, 
by  R.  H.  Brown.    Interim  rept.  21  Apr  60,   14p. 
49  refs.    NRL  rept.  5477. 
Order  from  LCmi> 2.40,  ph$ 3.  30  PB  145  719 

Theoretical  analysis  ani  review  of  literature  data  in- 
dicated the  utility  of  three  assumptions:  first,  that  the 
distribution  of  responses  reported  in  different  experi- 
ments as  a  funaion  of  speed  involved  the  effects  of 
random  variables;  secoad,  that  the  distribution  function 
of  speed  in  logarithmic  pnits  is  normal,  which  assump- 
tion was  supported  by  an  analysis  involving  the  Bunsen- 
Roscoe  law  of  photochemistry  and  by  plotting  the  fre- 
quency at  velocity  discriminations  on  log  probability 
paper;  and  third,  that  the  logarithmic-normal  distribu- 
tion function  of  speed  provides  for  homogeneity  of 
variance  when  an  additional  variable  is  introduced.  The 
third  assumption  was  si|pported  by  the  conclusion  from 
a  review  of  a  group  of  experiments  involvine  riifferent 
bivariate  distributions  c^  velocity  discrimmation  as  a 
function  of  field  dimensions,  luminance,  speed  during 
comparative  judgments,  and  mode  of  observaticMi  that 
the  standard  deviation  i^  proportioned  to  the  mean  of 
the  distributions  in  speed.   (Author) 


North  American  Aviation,  Inc.  ,  Los  Angeles,  Calif 
INSTRUMENTATION  PACKAGE  FOR   INFLIGHT 
PHYSIOLOGICAL  STUDIES,  by  M.   N.  Goldberg, 
R.   A.   Mills,  and  W.   V.   Blockley.    Final  rept.  on 
Physiology  of  Flight,   Contract  AF  33(616)5866. 
Feb  60,  73p.   WADD  Technical  rept.  60-83. 
Order  from  OTS  $2.00  PB  161  712 

An  Instrumentation  pjackage  has  been  developed  for 
the  monitoring  of  pilot  physiological  status  during 
flights  in  the  X-15.    Data  recorded  include  electro- 
cardiograph signals,  respiratory  flow  rates,   skin  and 
deep  body  temperatures,  and  helmet- suit  and  suit- 
cockpit  pressure  differentials.    Environmental  and 
flight  tests  were  performed  to  determine  the  charac- 
teristics of  the  package  and  to  survey  subject  re- 
sponse during  stress.    The  package  is  capable  of 
driving  a  pulse  duration  modulation  (PDM)  system  for 
telemetering  pressure  data.    Descriptions  of  the 
components  and  method  of  use  are  included.   (Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
CHANGES  IN  FOOT  VOLUME  AND  CAPILLARY 
FRAGILITY  DURING  CONTINUOUS  COLD  EXPOSURE 
AND  STARVATION,  by  Paul  S.  Norman.  Marlin  B. 
Kreider,  and  P.  F.  lampietro.   Apr  60,  lip.  13  refs. 
Technical  rept.  EP-132. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  905 

The  effects  of  continuous  cold  exposure  (2  weeks  at 
()(PF)  and  starvation  on  foot  volume  and  capillary 
fragility  were  studied  in  6  men.   The  experimental 
period  was  preceded  and  followed  by  2-week  periods 
(Control  and  Recovery)  at  80*^  and  a  caloric  intake  of 
2,400  calories.    Fooc  volumes  decreased  6. 1  percent 
in  the  first  5  hours  of  cold  exposure  and  remained 
constant  for  the  remainder  of  the  experimental  period. 
Foot  volume  was  also  measured  after  3  minutes  of 
elevation  of  the  foot  and  occlusion  of  the  blood  supply. 
This  volume  decreased  less  during  the  experimental 
than  the  preceding  or  following  periods.   Capillary 
fragility  decreased  slowly  during  the  experimental 
period  and  increased  in  the  recovery  period.   On  the 
third  day  of  recovery,  foot  volumes  were  larger  than 
at  any  other  time.    For  the  remainder  of  recovery,  foa 
volume  was  the  same  as  the  control  volume,  but  there 
was  a  greater  decrease  in  volume  with  foot  elevation. 
The  results  suggest  that  there  was  a  constriction  of  all 
types  of  blood  vessels  during  the  experimental  period, 
while  in  the  recovery  period  there  was  apparently  a 
simultaneous  dilatation  of  large  blood  vessels  and  a 
constriction  of  small  ones.   One  subject  had  a  greatly 
increased  volume  of  one  foot,  associated  with  pain 
and  redness  during  early  recovery  days.   These 
changes  may  be  Indicative  of  early  trench  foot  or 
caprillary  damage.    Starvation  ger  se  appjeared  to  have 
no  effect  on  foot  volume.   (Author) 


(Quartermaster  Research  and  Engineering  Center, 

Natick.  Mass. 
EFFECTS  OF  HIGH  AND  LOW  HUMIDITY  ON  HEAT 
EXCHANGES  OF  LIGHTLY  CLOTHED  MEN.  by  P.  F- 
lampietro,  E.  R.   Buskirk,  and  J.  A.  Vaughan.   Apr  60. 
lOp.  4  refs.  Technical  rept.  EP-131. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  146  904 


Six  healthy  young  men  were  exposed,   lightly  clothed 
to  various  combinations  of  wind  (<  1  and  10  mph)    tem- 
perature (40  and  50OF)  and  relative  humidity  (30  and 
100!%).    Skin  and  rectal  temperatures  and  oxygen  con- 
sumption were  recorded.   The  results  show  that  rela- 
tive humidity  had  no  effect  on  the  physiological  re- 
sponses measured,  whereas  wind  and  dry  bulb  tem- 
perature had  marked  effects.   This  follows  the  pattern 
seen  when  men  were  exposed  without  clothing    and 
indicates  that,  under  chamber  conditions,  there  is 
little  interaction  between  clothing  and  humidity  that 
could  account  for  cold-wet   •chill".   The  importance  of 
considering  radiation  in  any  comparison  of  cold-wet 
and  cold-dry  environments  is  discussed.   (Author) 


Systems  Research  Labs. .  Inc. ,  Dayton,  Ohio 
MODEL   16  AUTOMATIC  BLOOD  PRESSURE  MEAS- 
URING INSTRUMENT,   by  Richard  A.  Johnson.   Rept 
on  Physiology  of  Flight.   Contract  AF  33(616)5829 

°^^co^^Pn   '^e««3'-ch  rept.    16-4F;  WADC  Technical 
rept.  59-429. 

Order  from  OTS  $1.  50  pg  i6i  707 

An  Automatic  Blood  Pressure  Measuring  System  for 
detecting  and  measuring  the  arterial  diastolic  and 
systolic  pressures  of  a  human  has  been  developed 
The  purpose  ^  this  system  is  to  provide  physiological 
information  about  an  individual  while  he  is  beinglub- 
jected  to  varying  conditions  of  environment  and  stress 
The  system  is  unique  in  that  it  uses  transistor  logic 
for  performing  the  program  functions.   It  is  housSl  in 
a  compact,   portable  case  and  is  equipped  with  a  carry 
ing  handle.    The  range  of  operation  is  from  100  to 
200  mm.  of  mercury,  and  the  measurement  can  be 
automatically  repeated  at  intervals  varying  from  1  to 
15  minutes.  (Author)  * 
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Tufts  [U.  ]  Medford,  Mass. 
RELATIVE  MERITS  OF  SLOW  VERSUS  RAPID 
RE  WARMING  AND  INTERNAL  VERSUS  EXTERNA  I 
REWARMING  FOLLOWING  ACLTTE  GEnI^  AND 

^uh,  "^S^^'^^M^^-    ".  by  Benjamin  G.  Covino 
and  Hehry  E.  D'Amato  (Arctic  Aeromedical  Lab  ) 
Rept.  on  Contract  AF  41(657)183.    Oct  58,   18p.  3  refs 
Technical  note  AAL-TN-59-4. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  286 

Research  was  carried  out  to  determine  the  physiologi- 
Ml  response  of  local  body  surfaces,  e.g.  limbs,  to 
sutaero  air  temperatures  and  to  evaluate  the  relative 
?^!!1  of^various  rewarming  techniques  in  ameliorat- 
^the  effeas  of  frostbite.    Studies  were  also  made  to 
ascertain  the  cardiovascular  changes  which  occur 
jmng  the  cooling  and  rewarming  phases  of  general 
^hermia  and  to  evaluate  the  relative  merits  of 
''anous  rewarming  techniques.    (See  also  PB  146  238) 


TH? pp^i.^°^  °^ '^^'^'^'"^'  B°«^0".  Mass. 
&-i.?^4Z^^^^^^^  yVa^orr  ■ 

Ofder  from  LC  mi$2.  40,  ph$3.  30  PB  147  291 


The  oxidation  of  alUumin-palmitate-l-cH  (nefA)  to 
Ci402  was  studied  in  sham -operated  and  adrenal - 
ectomized  rats  fasted  for  12-18  hours.   The  C^^O-y 
yield  was  approximately  the  same  in  both  animal 
groups.   The  conclusion  is  drawn  that  the  ability  of  the 
rat  tissues  to  oxidize  long-chain  fatty  acids  is  not 
affected  by  adrenalectomy.   It  was  found  that  the 
C^'»02  production  from  the  albumin -pahnitate  complex 
IS  not  related  either  to  the  size  of  the  animal  or  to  the 
endogenous  metabolism,  as  shown  by  the  taal  CO9 
production.   (Author)  ^ 


p^"]^f/"y  f!,Southern  California.  Los  Angeles. 
SS^™^^^^  HISTOLOGICAL  STUDIES  OF  THE 
DIGESTIVE  TRACT  OF  WARM  AND  ACTIVE  AND 
WBERNATING  ARCTIC  GROUND  SQUIRReH,  by 
Sol  Bernick  and  William  V.  Mayer  (Arctic  Aeromedical 
Lab. ).    Rept^  on  Contract  AF  18(600)843.    Sep  58.   13p. 
7  refs.   Technical  note  AAL-TN-58-28 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  147  287 

nMm^?^''°"  progresses  there  is  a  decrease  in  both 
number  and  activity  of  the  parietal  and  chief  cells  of 
the  stomach.    During  hibernation  mitoses  in  the  crvas 
of  UeberkUhn  of  the  small  intestine  are  reduced  id 
are  not  demonstrable  after  3  weeks  of  hibernation 
Uiring  this  same  period  the  staining  property  of  the 
Paneth  cells  is  likewise  reduced.   The'col^n^^blTs  a 
reduction  in  the  mucous  of  the  goblet  cells  during 
hibernation.   All  regions  of  the  digestive  traa  ir^esti- 

rr  hiSr^r"^^^  "™^  ''  '-^  ^^-  ^-^^^ 
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Cincinnati  General  Hospital,  Ohio 
enzyme  activity  IN  HUMAN  LIVER     by 
Leon  Schiff  and  James  F.  O'Donnell.    Rept.  for 

in^'L  en  ^^^^^^  ^^  °"  Contract  DA  49-007 -MD- 882. 
20  Feb  59.  9p.    10  refs.    AD-211  137 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  010 

Human  liver  tissue  specimens  have  been  obtained  at 
surgery  or  in  some  instances  at  autopsy,  as  soon  after 
death  as  possible.    The  acid-soluble  fractions  of  16  of 
these  hver  specimens  have  been  prepared  and  column 
chromatography  carried  out  to  analyze  for  the  nu- 
cleotide components.    It  has  been  found  that  charac- 
teristically the  triphosphorylated  nucleotides  are 
dimimshed  in  patients  with  hepatitis  and  cirrhosis  and 
in  some  cases  of  carcinoma  of  the  liver.    Levels  of  the 
enzyme  ATPase  are  also  being  determined  on  liver 
specimens  and  from  the  five  cases  studied  to  date 
there  appears  to  be  increased  activity  in  patients  with 
liver  disease.    Hiese  data  fit  well  with  the  theory  that 
in  liver  disease  uncoupling  of  oxidative  phosphoryl- 
ation results  in  increased  levels  of  ATPase  and  con- 
sequent lowering  of  the  ATT  content  of  liver    (ASS>r) 

George  Washington  U.  School  of  Medicine 
Washington,  D.  C. 
EFFECT  OF   LIPOTROPIC  FACTORS  ON  COLD 

^?^^^^^   ^-   PRELIMINARY  EXPERIMENTS,  by 
Carleton  R.  Treadwell.    Rept.  on  Contract 

Order  from  LC  ml$2. 40.  ph$3.  30  PB  147  290 
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Johnson  Research  Foundation,  U.  of  Pennsylvania, 

Philadelphia. 
PROPERTIES  OF  EtfZJYMATlC  SYSTEMS.    A 
THEORETICAL  AND  EXPERIMENTAL  STUDY, 
Britton  Chance.    Annual  rept.  on  Contract  Nonr- 
551(15).    [1959]  3p 
Order  from  LC  nii$I.  ^0,  ph$l.  80  PB  146  048 


by 


i$l.*). 
s  reiea 


The  purpose  of  this  research  program  is  to  obtain 
precise  mathematical  formulation  of  mechanisms 
representing  enzyme  reactions  and  to  compare  these 
with  the  results  of  diract  experiments  on  the  same 


system.    This  repon  e 
computer. 


Tiphasizes  the  use  of  the  digital 


School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
EFFECTS  OF  CORTICOTROPIN  ON  EXCRETION 
RESPONSES  OF  RATS  ACCUMATED  TO  VARIOUS 
ENVIRONMENTS,  by  Henry  B.  Hale  and  Roy  B.  Mef- 


ferd,  Jr.  Aug  59,  27p 

AD- 229  895 

Order  from  LC  mi$2.^,  ph$4.80 


18  refs.  Rept.  59-81; 


PB  146  148 


The  effects  of  corticottopin  (ACTH)  in  low  dosage  on 
metabolic  responses  olj  male  rats  acclimated  to  cold, 
neutral,  or  hot  environjments  or  to  low  barometric 
pressure  were  determijied.  Determinations  included 
urinary  Na,  K,  Ca,  P,  Mg,  urea,  uric  acid,  creati- 
nine; creatine,  taurine!   p-alanine,  glycine,  a- 
alanine,  valine,  methionine,  serine,  threonine,  tyro- 
sine, glutamic  acid,  aispartic  acid,   lysine,  ar- 
ginine,   histidine,  glucose,  glucuronic  acid,  phenolic 
acids,  and  coproporphyrin.  Fecal  determinations 
were  made  for  coproporphyrin,  protoporphyrin,  and 
deuteroporphyrin ,  The  metabolic  responses  studied 
were  those  which  occurred  when  the  differently 
acclimated  groups  of  r»ts  were  exposed  to  adverse 
conditions  other  than  those  to  which  they  were  accli- 
mated. ACTH  augmented  certain  responses  and  di- 
minished others  .  There  were  some  metabolic  re- 
sponses which  which  were  unaffected  by  ACTH.  En- 
vironmentally nonsjjecific  effects  were  identified 
among  these  results  ,  a|id  a  comparison  was  made  be- 
tween two  strains  of  rats.  (Author) 

School  of  Aviation  Medicine,  Brooks,  AFB,  Tex. 
INFLUENCE  OF  SODIUM  CHLORIDE  ON  FAT  FOR- 
MATION BY  ESCHERICHIA  COLI  AND  CERTAIN 
OTHER  GRAM-NEGATIVE  BACTERIA,  by  Walter 
Sellers,  Roland  B.  Mitchell,  and  Harry  M.  Hughes. 
Jan  60,  5p.  6  refs.  Rept.  60-24. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  146  146 

Under  a  variety  of  experimental  conditions,  formation 
of  free  fat  by  Esch.  coll  was  increased  by  added  NaCl. 
However,  addition  ofTTiCI  was  devoid  of  effect  on  fat 
formation  by  Ps.  aeruginosa,  and  resulted  in  decreased 
fat  formation  py  A-  faedalis. 


Tulane  U . ,  New  Orleans  ,  La . 
STRUCTURE  AND  FUNCTION  OF  CHYLOMICRONS, 
by  Roy  H.  Turner.  Rep?,  for  I  Sep  50-28  Feb  59  on 
Contract  pA  49-007-md|-79.  [1958]  23p.  6  refs. 
AD- 212  296. 


Order  from  LC  nii$2.7( 


ph$4.80 


PB  146  825 


This  report  summarized  studies  of  serum  lipids,  wi"^ 
particular  reference  to  leveral  physiological  and     / 
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pathological  influences  which  modify  lip)ids  in  the  ultra- 
centrifugal  fraction  of  minimum  density,  (FMD),  with 
respect  to  its  quantity  and  quality,  as  described  by 
statistical  methods.  The  results  of  the  studies  re- 
ported support  the  hypothesis  that  large  concentrationt 
of  triglyceride  in  postabsorptive  serum  of  humans  may 
reflect  one  of  the  metabolic  peculiarities  which  pre- 
dispose individuals  to  development  of  atherosclerosis, 
and  that  the  predisposition  is  greater  when  the  fat  is 
carried  by  beta  lipoprotein  then  when  carried  byalpha. 

General  Biology 


Moore  School  of  Elearical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
THE  ELECTRICAL  CONDUCTANCE  AND  DIELEC- 
TRIC CONSTANT  OF  THE  INTERIOR  OF  ERYTH- 
ROCYTES, byH.  PaulyandH.  P.  Schwan.   Technical 
rept.  no.  28  on  Contract  Nonr-551(05).    [1958]  84p. 
56  refs.    AD-219  122. 
Order  from  LC  mi$4.80,  ph$13.80  PB  147  059 

The  impedance  of  erythrocytes  erf  man,  beef,  sheep, 
dog,  cat,  rabbit,  and  chicken  was  measured  in  the 
range  from  0. 5  to  250  Mc.   The  electrical  conductance 
of  the  interior  of  the  red  blood  cells  was  measured  be- 
tween 70  and  100  Mc.  The  values  differ  from  species 
to  species  within  the  rather  limited  range  from  4.4  to 
5.  3  mMho/cm.  The  theoretical  value,  calculated  on 
the  basis  of  the  salt  content  of  the  cell,  its  ion  mobiUty 
and  the  volume  concentration  of  hemoglobin,  is  roughly 
twice  as  large  as  the  measured  value.   As  yet  there  is 
no  quantitative  explanation  for  this  discrepancy.   This 
discrepancy  is  not  a  typical  property  of  the  living  red 
blood  cell.    After  removal  of  the  cell  interior  into  a 
highly  concentrated  hemoglobin  solution,  the  conduc- 
tivity is  practically  unchanged.   This  leads  to  the  con- 
clusion that  the  cell  interior  behaves  --  from  an  elec- 
trical point  of  view  --  like  a  highly  concentrated 
hemoglobin  solution.    (Author) 


Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
THE  ELECTRICAL  PROPERTIES  OF  THE  MITO- 
CHONDRIAL MEMBRANE,  by  Helmut  Pauly,  Lester 
Packer,  and  H.  P.  Schwan.  Technical  rept.  no.  29  on 
Contract  Nonr- 551(05)  and  Public  Health  Service 
USPH-1253(C6).  [1959]  43p.  31  refs. 
Order  from  LC  mi$3.30,  ph$7.80  PB  147  060 

The  electrical  capacity  of  the  membrane  of  rat  liver 
mitochondria  is  0.5  to  0.6;i.farad/cm2.  This  mem- 
brane capacity  is  obtained  from  the  analysis  of  the 
frequency  dependence  of  the  admittance  of  a  suspen- 
sion of  swollen  mitochondria.  In  potassium  chloride 
media  the  mitochondrial  membrane  capacity  does  not 
depend  on  the  ion  concentration .  The  internal  conduct- 
ance of  the  mitochondria  was  approximately  two  times 
lower  than  that  of  the  external  medium;  the  same  ap- 
plies if  the  mitochondria  are  equilibrated  in  a  medium 
with  a  10- fold  difference  in  potassium  chloride  con- 
centration. Hence  the  swollen  mitochondria  investi- 
gated here  appear  to  be  able  to  adjust  their  internal 
ion  concentration  in  proportion  with-that  of  the  ex- 
ternal phase.  The  similarity  of  the  membrane  ca- 
pacity of  isolated  mitochondria  with  the  range  of  valuef 


known  for  other  membranes  suggests  a  common  mo- 
lecular structure.  The  analysis  of  experimental  data 
suggests  an  unisotropic  electrical  behavior  of  the  in- 
terior of  mitochondria.  This  unisotropy  is  readily 
explained  by  the  existence  of  internal  membranes 
(Author) 


Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
THE  RELATIONSHIP  OF  INTERNAL  CONDUCTANCE 
AND  MEMBRANE  CAPAQTY  TO  MITOCHONDRIAL 
VOLUME,  by  Helmut  Pauly  and  Lester  Packer.  Tech- 
nical rept.  no.  30  on  Contracts  Nonr- 551(05)  and 
USPH-1253(C6).  [1959]  37p.  31  refs. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  061 

A  study  was  made  of  the  effect  of  mitochondrial  size 
on  the  electrical  properties  of  the  membrane  and  the 
internal  conductivity  of  mitochondria .  The  dielectric 
constant  and  electrical  conductivity  of  suspensions  of 
guinea  pig  heart  mitochondria  were  examined  in  the 
frequency  range  5  x  lo5  to  2.5  x  108  cps .  Membrane 
capacity  was  calculated  to  be  1 . 1  -  l .  3  ;j.  Farad/cm2 
and  was  virtuaUy  the  same  in  mitochondria  whose  sur- 
face areawas  made  to  vary  by  a  factor  of  4  by  osmotic 
means.  This  finding  suggested  that  some  mechanism 
must  exist  for  the  transfer  of  mitochondrial  material 
into  membrane  str^icture  during  fluctuations  in  mito- 
chondrial size.  The  electrical  capacity  of  the  mem- 
brane was  unaffected  by  a  33-fold  change  in  potassium 
chloride  concentration.  The  internal  conductance  of 
swollen  mitochondria  was  2-3  times  lower  than  that  of 
the  external  medium.  In  contracted  mitochondria  the 
internal  conductance  was  virtually  independent  of  the 
conductivity  of  the  external  medium.  These  results 
were  discussed  in  relation  to  current  concepts  of 
mitochondrial  structure.  (Author) 

Medical  Specialties  and  Equipment 


w^i^^c^^"*"^ '^^^^'■** '^^  •  Washington.  D.  C. 
POROUS  METAL  MOLDS.   PART  I,  by  M.  J    Fischer 

S^':S-^^"-  '''^''''  ^-  T-^calrept. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  965 

In  line  with  current  efforts  to  obtain  a  durable    effi- 
cient, porous  mold  for  casting  latex  films,  th^  first 
attempt  has  been  made  to  produce  a  porous  metal  mold 
in  general,  porous  metals  have  been  attained  by  three 
means:  Powder  metallurgy,  leaching  and  plating.    This 
first  study  has  been  conducted  with  brass  plating  for 
toe  leaching  operation. 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsvilie,  Pa. 
DESIGN  AND  CONSTRUCTION  OF  PHYSIOLOGICAL 
2JF™?^C  SYSTEMS  USING  OPERAlioiSl 
J^.^^fn'SS^'  ^y  P^^"^  W.  Cope.    Rept.  no.  9  on 
??n  ^^/  ^^-^^'  ^-    ^  Apr  wT^.  Trefs.  Fro^. 
TED  ADC  AE  RS-7045;  NADC-MA-6010. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  898 


The  use  of  operational  amplifiers  aUows  the  con- 
struction of  a  great  variety  of  physiological  electronic 
systems  at  minimum  cost  and  with  a  minimum  knowl- 
edge of  electronics  design  and  with  minimum  ex- 
penditure of  time.   An  operational  amplifier  In  con- 
junction with  2  or  3  external  plug-in  resistors  or 
capacitances  may  be  used  as  a  D.  C.  amplifier,  an 
integrator,  or  a  differentiator.    Many  more  com- 
plicated physiological  electronics  systems  may  be 
designed  and  constructed  with  comparable  ease  and  at 
modest  cost  using  operational  amplifiers.    (Author) 

Pathology 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 
Center,  Md. 

STUDIES  IN  WOUND  BALLISTICS:  TEMPORARY 

^^i^'v'Sl^rJ^'^^''  TOAC-^O^CED 
BY  HIGH- VELOCITY  PROJECTILES  IN  GELATIN, 
by  Mas  Krauss  and  John  F.  Miller.    Feb  60,  30d 
11  refs.    CWLR-2340;  AD-233  840  ^^* 

Order  from  LC  mi$2.  70.  ph J4. 80  PB  146  863 

In  the  present  experiments,  caliber  .  30  and  caliber 
.22  bullets,  caliber  .  30  fragment  simulators,  and 
1^-in    steel  spheres  were  fired  into  cyUnders  of 
A%  gelaun,  some  of  which  were  confined  in  ricld 
pLasucized  fiberglass  casings.    A  simple  methS  for 
approximating  the  cross- sectional  dimensions  of  the 
^TZ'^  "^""''^  ^^^'^  "^^  cross-sectional  dimensions 
^HiiTT"^"/  "^"'^^  P**  ^  205&  gelatin  is  de- 
scrll^    Experiments  with  confined  gelatin  cylinders 
showed  that  the  temporary  cavity  can  be  almost 
complete  y  suppressed  by  external  constraint  of  the 
gelatin.    It  was  shown  that  energy  absorption  and 
momentum  transfer  in  2€%  gelatin  are  independent  of 
temporary-cavity  formation.    Implications  bf  these 
findings  are  discussed.    (Author) 

University  of  Southern  California,   Los  Aneeles 
THE  EFFECTS  OF  STAGNANT  ANOXIA  ON  THE 
CAPILLARY  CIRCULATION,  by  Chester  Hyman. 

w-fi  n?fi  ^^^?Si^/"^  °^^""-    ^^'-  °"  Contract 
W33-038-ac- 19062.   Oct  49,    32p.  9  refs.    AF  Tech- 
nical rept.   no.  5974;  ATI-69  292. 
Order  from  LC  mi>3.  00.  ph$6.  30  PB  147  385 

Based  on  the  present  studies,  as  well  as  a  review  of 

Lil!!'^""*^^'  ^^^""^  ^^  ""^^o"  ^o  believe  that  the 
blood  vessels  in  mammalian  muscle  and  skin  are 
capable  of  enduring  periods  of  stagnant  anoxia  in 
excess  of  one  hour  with  minimal  residual  damage 
The  present  studies  call  attention  to  the  transient' 
alteration  in  normal  fluid  equilibrium  which  occurs 
during  the  period  of  reactive  hyperemia,  and  which 
results  in  a  limited  amount  of  edema  formation. 
(Author) 

Pharmacolog)<  and  Toxicology 

Army  Chemical  Warfare  Labs  . .  Army  Chemical 

Center.  Md. 
AEROSOL  IMPACTION  ON  SMALL  DIAMETER 
COLLECTORS,  by  Donald  O.  Egner  and  Donald  Camp- 
beU.  Feb  60,  23p.  4  refs.  CWLR-2352 
Order  from  LC  mi$2.70.  ph$4.80  PB  146  867 
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Information  is  reported  pertaining  to  the  collection 
efficiency  of  given  size  droplets  on  ribbon-like  and 
cylindrical  sampling  devices  having  diameters  of 
1/10  to  1  inch.  Methods  of  determining  droplet-size 
distributions  and  wind  velocities  by  mass  measure- 
ments are  also  discus$ed.  (Author) 


Army  Chenrucal  Warfare  Labs  . ,  Army  Chemical 

Center,  Md. 

EFFECT  OF  ENVIROKMENTAL  TEMPERATURE 
ON  TOXIQTY  OF  GB  INTRAVENOUSLY  ADMINIS- 
TERED, by  Harry  M.  Prankel  and  William  V.  Blevins  , 
Jan  60,  9p.  5  refs .  CWlLR-2348:  AD-231  374. 
Order  from  LC  mi$l.ao,  ph$  1.80  PB  146  866 

Relative  lethality  of  inqravenously  injected  GB  at  high 
and  low  environmental  temperatures  was  compared  to 
room  temperature.   Results  indicated  that  (1)  acute 
exposure  of  rats  at  4°q  decreases  the  LD50  dose  of 
injected  GB;  (2)  acclimation  of  rats  at  4°C  increases 
the  LD50  dose  of  injected  GB;  (3)  exposure  of  the  rat 
to  4°C  only  after  injec^on  of  GB  is  more  deleterious 
than  exposure  only  before  injection;  and  (4)  neither 


acute  exposure  nor  ace 
LD50  dose  for  GB  from 
temperature.   (Author) 


mation  to  34°C  alters  the 
that  determined  at  room 


Army  ChenUcal  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 

THE  RELATIONSHIP  OF  TTiE  LD50  AND  RBC- 
ChESO  IN  GUINEA  PIOS  EXPOSED  TO  GB  BY  THE 
INHALATION  AND  INTRAVENOUS  ROUTES,  by 
William  S.  Koon,  jamee  W.  Crook  and  other.    Feb  60, 
27p.   11  refs.    CWLR-2$42. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  864 

GB  was  administered  to  guinea  pigs  to  determine  the 
inhalation  and  intravenous  LD50  and  RBC-ChE50 
values.    The  LD50  value  is  approximately  three  times 
the  RBC-ChE50  value  f(ir  both  the  inhalation  and  in- 
travenous routes  of  administration.    The  inhalation 
LD50  and  RBC-ChE50  values  are  approximately  twice 
as  large  as  the  corresppnding  intravenous  values. 
(Author) 


Southern  Research  Indt. ,  Birmingham,  Ala. 
EVALUATION  OF  SOME  DECONTAMINATION 
PROCEDURES,  byC.  ^.  Feazel.  Rept.  no.  5  (Final) 
for  29  Jan  56-28  Feb  57  to  Army  [Chemical]  Warfare 
Labs.  28  Feb  57,  5p.  4; refs.  Rept.  no.  3048- 740- V; 
AD- 124  736. 
Order  from  LC  mi$l  .8(1»,  ph$l  .80  PB  138  234 


This  final  repon  briefl] 
during  the  period  Januajy 
February  28.  1957. 


summarizes  the  work  done 
29,  1956,  through 


Wisconsin  U.  fMadisor  .  ] 
ROLE  OF  SOLVENTS  IN  PENETRATION  OF  SKIN 
BY  CHEMICAL  AGENTS.    1.   METHOD  OF  COLLEC- 
TION AND  CHARACTEBIIZATION  OF  HUMAN  SKIN 
LIPIDS,  by  James  E.  Tirtgstad,  Dale  E.  Wurster,  and 
Takeru  Higuchi.    Rept.  an  Contraa  DA  18-108-CML- 
5753.    [1956]  67p.  63  refW.   CWL  Technical  Memo. 

27-« 


A  procedure  has  been  developed  to  collect  and  charac- 
terize skin  lipids  on  a  substantial  scale.   Chemical 
data  obtained  on  the  material  collected  indicate  that 
the  nature  erf  the  lipids  was  relatively  insensitive  to 
the  exact  collection  method  but  appeared  to  vary 
markedly  from  donor  to  donor  and  quite  significantly 
with  season.    Evidence  is  presented  which  indicate 
that  the  collected  material  actually  represent  the 
products  of  the  sebaceous  glands  and  may  constitute 
the  major  barrier  towards  skin  penetration.   A 
countercurrent  distribution  study  has  led  to  isolation 
of  crystalline  components  which  are  at  least  in  part 
responsible  for  the  observed  variation.   (Author) 


Wisconsin  U.  School  of  Pharmacy,  Madison. 
FINAL  REPORT,  by  Louis  W.  Busse.    Rept.  for 
24  May  55-30  June  58  on  Contract  DA  18-108-cml- 
5753;  continuation  of  Contract  DA  18-108-cml-2576 
[1958]  264p.  108  refs.    AD- 235  602. 
Order  from  LC  ml$ll.  10,  ph$41. 10        PB  146  756 

Contents: 

Permeation  of  mechanical  barriers  by  chemical  agents 

(MLCR-32) 
Permeation  of  mechanical  barriers  by  true  diffusion 

(MLCR-56) 
Adsorption  char aaeri sties  of  GB  from  solution 

(MLCR-58) 
The  influence  erf  aaive  fillers  on  the  permeability  of 

semi -solids  (CWLR-2009) 
Theories  and  relationships  dealing  with  diffuslonal 

movement  of  chemical  agents 
A  new  relationship  for  the  dielectric  properties  of 

two- phase  mixtures  (Pub.  in  Jnl.  of  Physical 

Chemistry  62:649-653,   1958) 
The  thermodynamic  aaivity  of  sarin  in  solution 

(CWL  SP-2-16,  PB  142  248) 
A  thermometrlc  method  for  thermodynamic  studies 

and  molecular  weight  determination  in  solutions 


27-8. 

Order  from  LC  mi$3.90J  ph$10.80 


PB  146  830 
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Analytical  Chemistry 


Rock  Island  Arsenal  Lab. ,  111. 
COMPOSITION  OF  ZINC  PHOSPHATE  COATINGS,  by 
Jodie  Doss.    28  Oct  57,  21  p.  9  refs.    Rept.  no.  57- 
2612. 
Order  frcxn  LC  ml52.70,  ph$4.80  PB  147  432 

Determinations  were  made  for  phosphate  (PO4),  zinc 
(Zn)  and  iron  (Fe)  in  zinc  phosp^te  coatings  formed  in 
four  different  solutions  after  various  processing  times. 
The  percent  of  phosphate  (PO4),  zinc  (Zn)  and  iron  (Fe), 
found  in  zinc  phosphate  coatings  remains  approxi- 
mately the  same  regardless  of  the  processing  time, 
the  accelerator  used,  or  the  operating  condition  of  the 
phosphating  solution.   The  coatings  were  found  to  coo- 
tain  approximately  40.  8  percent  phosphate  (PO4), 
12.  3  percent  iron  (Fe),  and  32.  3  percent  zinc  (Zn). 
The  sum  of  the  above  percentages  was  found  to  be 
approximately  85.4  percent.  The  remaining  14.6  per- 
cent of  the  coating  was  presumed  to  be  water. 
(Author) 
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Tennessee  U.,  Knoxvllle. 
FLAME  PHOTOMETRIC  STUDY  OF  BORON  [AND] 
FLAME  PHOTOMETRIC  CCTERMINATION  OF  ELE- 
MENTS ASSOCIATED  WITH  BORON  IN  BORON  CON- 
TAINING COMPOUNDS.    PART  I:  COPPER,  by  John  A. 
Dean,  Morton  Salkind,  and  Clarice  Thompson.    Final 
proj.  rept.  on  Subcontract  [NOa(s)  52-1023].   June  54, 
53p.  16  refs.    MCC-1023-TR-59. 
Order  from  LC  mi$3.60,  ph$9.30  PB  147  017 

This  investigation  describes  the  application  (rf  the 
flame  photometer  to  the  rapid,  routine  determination 
of  boron.   The  method  should  be  of  particular  interest 
to  those  laboratories  that  are  concerned  with  boro- 
hydrides  and  other  boron  containing  compounds.   The 
flame  photometric  procedure  offers  a  rapid  instru- 
mental means  of  determining  boron  compared  to  con- 
ventional distillation  methods  and  is  particularly 
apphcable  to  the  pjrocessing  of  a  large  number  of  sam- 
ples.  Determinations  of  boron  by  means  of  the  green 
flame  coloration  are  discussed  by  Stahl  and  applied  to 
agricultural  materials  by  McHargue,  McHargue  and 
Calfee,  Calfee  and  McHargue,  and  Weber  and  Jacobeon. 
These  workers  used  either  visual  methods  or  photo- 
graphic recording  in  conjunction  with  a  spectrograph. 

Inorganic  Chemistry 


Office  of  Technical  Services,   Dept.  of  Commerce, 
Washington,   D.   C. 
RARE  EARTH  ELEMENTS  (1940-1960).    Mar  60, 
20p.    533  refs.    OTS  Selective  Bibliography  404. 
Order  from  OTS  $0.  10  OTS  SB- 404 

A  bibliography  erf  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.   &  Government  Re- 
search Reports  and  Technical  Translations.    Reports 
listed  include  research  on  light  and  heavy  rare  earth 
elements,  their  metals,  alloys,  and  compounds,  as 
well  as  the  hazards  involved  in  handling.       •    / 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
HYDROGEN  PEROXIDE  LABORATORIES,  by 
W.  C.   Schumb  and  C.   N.   Satterfield.    Quarterly 
periodic  status  rept.   on  Contract  Nonr- 1841(11). 
31  Mar  59,   25p.  AD-214  607. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  146  034 

Covers  the  following: 

Stability  studies 

Heterogeneous  catalysis  in  liquid  hydrogen  peroxide 

ftirning  velocities  of  the  H2O2  decomposition  flame  at 

low  pressures 
lability  of  hydrogen  peroxide  to  radiation 
Hydrogen  peroxide  from  the  partial  oxidation  of 

propane  in  a  porous -walled  reactor 
(See  also  PB  143  934) 


Organic  Chemistry 

Aerojet -Genera  I  Corp. ,  Azusa,  Calif. 
9IJAIN-TRANSFER  OF  NITRO  COMPOUNDS  IN 
POLYMERIZATION  REACTIONS,  by  T.  R.  Fukuto  and 
J   P.  Klspersky.    Rept.  on  Contract  N7onr-462,  T.O.  1 


25  May  53,  declassified  20  Apr  60,  38p.  47  refs. 

Rept.  no.  700  (Special). 

Order  from  LC  mi$3.  00,  ph$6.  30  re  147  271 

The  chain  transfer  constants  for  12  aliphatic  nitro 
ctmipounds  and  a  nitrate  ester  with  methyl  methacrylate 
were  found  to  vary  from  <  10""*  to  1 .    Several  possible 
mechanisms  for  the  transfer  reactic»i  are  discussed. 
The  inhibition  of  methyl  methacrylate  polymerization  is 
reported.   The  reason  for  the  inhibition  is  believed  to 
be  the  formation  of  N02-    Attempts  to  determine  the 
chain -transfer  constants  of  the  nitro  compounds  with 
styrene  and  vinyl  acetate  were  unsuccessful.   The  poly- 
merization of  2,  2,  2-trinitroethyl  methacrylate  using 
various  initiator  concentrations  gave  a  polymer_jk'ith  a 
constant  molecular  wei^t,  corresponding  to  a  Pn  of 
about  12. 


Aeronautical  Research  Lab. ,  Wri^t  Air  Develop- 
ment Div.,  Wright -Patterson  AFB,  Ohio. 
EFFECT  OF  CIS-TRANS  ISOMERISM  ON  THE 
UREA  INCLUSION  COMPOUND  FORMING- ABILITY 
OF  A  MOLECULE:  A  STUDY  OF  THE  MALEATE- 
FUMARATE  SYSTEM,  by  Jack  Radell,  Joseph  W. 
Connolly,  and  William  R.  Cosgrove,  Jr.    Feb  60,   13p. 
9  refs.    WADC  Technical  note  59-407. 
Order  from  OTS  $0.  50  re  161  730 

Several  maleates  and  fumarates  were  investigated  to 
determine  their  ability  to  form  urea  inclusion  com- 
pounds.  Olefinlc  esters  of  both  acids  will  form  in- 
clusion compounds.    However,  the  shortest  chain  re- 
quired to  stabilize  a  particular  ester  was  related  to 
the  over-all  cross-sectional  diameter  of  the  ester. 
The  fumarates,  having  the  more  slender  conformation 
form  complexes  more  readily  than  the  maleates. 
(Author) 


Brussells  Free  U.  (Belgium). 
THE  MECHANISM  OF  THE  PHOTOCHLORINATION 
OF  SIMPLE  CHLORINATED  HYDROCARBONS,  by 
S.  Dusoleil,  P.  Goldfinger  and  others.    Final  techni- 
cal rept.   on  Contract  DA  91-591-EUC-994.    Dec  59 
78p.   36  refs. 
Order  from  LC  mlK  50.  ph$12.  30  re  147  435 

The  number  of  parameters  measured  in  the  reaction 
system  CI2,  C2CI4,  CjHCl^  leading  to  a  unique  set 
of  elementary  rate  constants  seems  to  settle  defi- 
nitely the  mechanism  of  this  reaction  between  room 
temperature  and  500°K.  .  It  leads  to  a  general  out- 
look on  the  mechanism  of  the  photochlorination  of 
more  or  less  chlorinated  simple  hydrocarbons. 
(Author) 


Carbon  Research  Lab.,  U.  of  Buffalo,  N.  Y. 
INVESTIGATION  OF  ELA^HC  AND  THERMAL 
PROPERTIES  OF  CARBON-BASE  BODIES,  by 
S.  Mrozowski,  J.  F.  Andrew  and  others.    Rept.  for 
May  58-June  59  on  Ceramic  and  Cermet  Materials, 
Contraa  AF  33(616)5186.   Mar  60,  93p.  21  refs. 
WADC  Technical  rept.  58-360,  Pt.  2. 
Order  from  OTS  $2.  25  re  161  733 

In  continuation  of  the  work  four  basic  types  of  carbon 
were  prepared  from  (1)  soft  filler  and  soft  binder,  (2) 
soft  filler  and  hard  binder,  (3)  hard  filler  and  soft 
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binder,  (4)  hard  filler  4nd  hard  binder.   Elastic 
moduli,  permanent  set.  shrinkage  and  density;  elec- 
tric resistivity  and  thetmal  expansion  coefficient  were 
investigated  in  dep»endeiice  on  heat  treatment  tempera- 
ture and  also  the  variation  of  the  heal  conductivity  and 
electrical  resistivity  oi^  ambient  temperature  in  the 
range  I200-3000°C.    An  apparatus  for  direct  deter- 
mination of  the  heat  diffusivity  in  the  temperature 
range  100-700^  was  s^t  up  and' reasonably  good  data 
for  the  diffusivity  coefficient  obtained.    Studies  of 
ultra-anenuation  show  that  the  decay  in  intensity  of 
transmitted  waves  is  di|e  to:  (1)  energy  losses  due  to 
hysteresis  effect  present  for  all  wavelengths,  (2) 
scatter  of  waves  by  pores,  observable  only  when  the 
wavelength  becomes  shorter  than  10  particle  diame- 
ters.   A  discussion  of  the  merits  erf  various  types  of 
carbons  closes  the  repdrt.   (Author) 


ComeU  U.  .  Ithaca,  Nl  Y. 
NONIONIC  DETERGENTS  IN  NONAQUEOUS  SOLVENTS 
1:  THE  BEHAVIOR  OF  a-MONOGLYCERIDES  (Cont'd), 
by  P.  Debye  and  H.  Coli.  Technical  rept.  no.  2  on 
Contract  Nonr-40I(17).    15  May  59,  45p.  28  refs. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  146  513 

The  behavior  of  a-monqglycerldes  (a-monoesters  of 
glycerin  and  fatty  acids  with  chains  from  10  to  18  car- 
bon atoms)  has  previously  been  studied  in  this  labora- 
tory, and  the  results  have  been  communicated.    These 
results  formed  the  basis  for  the  present  investigation. 
Most  Important  was  the  conclusion  that  light  scattering 
showed  the  formation  of  clusters  containing  20  to  70 
monomers  of  monoglycerides  in  benzene,  and  that  hy- 
drogen bonds  are  effective  in  this  association.  In  the 
presence  of  certain  impurities,   other  than  water,  the 
clusters  appeared  to  expand,  as  evidenced  by  higher 
intensities  of  scattered  light.    Likewise,  the  clusters 
appeared  to  be  smaller  In  chlorobenzene,  and  also 
smaller  in  the  case  of  ejBters  with  longer  fatty  acid 
chains. 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover,  N.   J. 
INVESTIGATION  OF  SYNTHETIC  METHODS  FOR 
PREPARING  THE  FLUOBO  DERIVATIVES  OF 
SYMMETRICAL  TRINItROBENZENE,  by  Victor  L 
Siele  and  Harold  J.  Matduguma.  Apr  60,  20p.   19  refs. 
Technical  rept.  2682. 
Order  from  LC  ml$2.  40*  phJ3.  30  PB  145  510 

Tliree  synthetic  reaction  schemes  leading  toward  the 
preparation  of  fluoro-2,  #,  6-trinitrobenzene,   1,  3- 
difluoro-2,4,6-trlnitrobenzene,  and  1,  3,  5-trlfluoro- 
2,  4,  6-trinitroben2ene  h^ve  been  Investigated-    The 
methods  employed  involved:  (a)  the  nitration  of  fluoro- 
benzene,   1,  3-(lifluorobeiizene,  and  I,  3, 5-trifluoro- 
benzene;  (b)  the  replacement  of  chlorine  in  chloro- 
2,  4, 6-trinitrobenzene,  i,  3-dichloro-2,  4, 6-trinitro- 
benzene, and  1,  3,  5-triclLloro-2,  4, 6-trinltrobenzene 
with  fluorine  by  indirect  fluorination;  and  (c)  the  re- 
placement of  the  hydroxyl  groups  in  picric  acid, 
styphnic  acid,  and  trinitfophloroglucinol  with  fluorine, 
using  phosphoryl  fluoridt  as  the  fluorinating  agent. 
Attempts  to  prepare  theae  compounds  have  been  un- 
successful   It  has  been  Ihown  conclusively  that  the 
fluoro  derivatives  of  trinitrobenzene  cannot  be  pre- 
pared by  the  nitration  or  phosphoryl  fluoride 
approaches.    The  haloget  exchange  method  deserves 


further  consideration,  since  in  a  few  isolated  ex- 
periments exchange  was  apparent.    A  more  active 
potassium  fluoride,  namely  [xatassiumfluorosulfinate, 
will  be  investigated  as  a  possible  exchange  reagent. 
(Author) 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover,  N.  J. 
SINGLE -POINT  DETERMINATION  OF  INTRINSIC 
VISCOSITY,  by  Marie  C.  Or---  -^ .,  Richard  J.  VaUes, 
and  E>avid  W.  Levi.   May  60,    .4p.  11  refs.   Technical 
rept.  2687. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  400 

Intrinsic  viscosities  of  stereoregular  polybutene-1 
fractions  were  determined  in  decalin  at  115°C.    Use 
of  the  Hart  rearrangement  erf  the  Schulz-Blaschke 
equation  at  specific  viscosities  below  1  made  it  possi- 
ble to  calculate  intrinsic  viscosities  from  single-point 
determinations  after  estimation  of  N  in  the  equation 
from  complete  intrinsic  viscosity  data  on  three  or 
more  fractions.   The  single -point  procedure  for  low 
specific  viscosities  was  applied  to  data  previously  ob- 
tained for  a  series  of  alkyl  methacrylate  polymers  in 
good  and  in  poor  solvents.    In  every  case  the  agreement 
between  experimental  and  calculated  values  was  found 
to  be  reasonably  good,  generally  falling  within  the 
range  of  the  experimental  error .   At  higher  specific 
viscosities  N  appeared  to  depend  on  rjgp  as  observed 
by  Hart,  although  the  data  was  somewhat  limited. 
(Author) 


Feltman  Research  and  Engineering  Labs.  , 

Picatinny  Arsenal,  Dover,  N.  J. 
THERMOANALYTICAL  CHARACTERIZATION  OF 
SEVERAL  QUINOL  CLATHRATE  COMPOUNDS,  by 
Martin  Gilford  and  Saul  Gordon.    Mar  60,  27p.   13 
refs.   Technical  notes  no.   41. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  145  517 

Qulnol  host  clathrates  of  sulfur  dioxide,  carbon 
dioxide,  and  methanol  have  been  prepared  following 
methods  appearing  in  the  literature.    The  stoichiome- 
try  of  the  prepared  complexes  has  been  established. 
The  techniques  of  differential  rhermal  analysis  (DTA) 
and  thermogravimetry  (TGA),  under  ambient  and  re- 
duced pressures,  have  been  applied  in  a  study  of  their 
thermally  induced  decomposition.   Endothermal 
behavior  has  been  found  to  attend  the  breakdown  of  the 
clathrate  complex  with  escape  of  the  included  guest 
species.    This  decomposition  occurs  at  temperatures 
10  to  86  degrees  below  the  melting  point  of  the  quinol 
host,  which  is  173.  5°C.   The  pressure  dependency  of 
this  breakdown  has  been  established  by  both  DTA  and 
TGA  techniques.    Application  of  hot- stage  microscc^ 
has  given  evidence  of  the  temperature  range  over    ■ 
which  decomposition  occurs.    (Author) 


Massachusetts  U. ,  Amherst. 
0-ACYLHYDROXYLAMINE&    I.    SYNTHESIS  OF 
O-BENZOYLHYDROXYLAMINE,  by  Louis  A.  Carpino, 
Chester  A.  Giza,  and  Barbara  A.   Pepe.    Rept.  on 
Contract  AF  18(603)114.    16  Sep  58,   14p.   15  refs. 
AFOSR-TN- 58-759:  AI>201  857. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  691 
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0- Benzoylhydroxylamine  has  been  synthesized  by 
taking  advantage  of  the  ease  of  cleavage  of  the  carbo- 
t-butoxy  group.    The  hydrochloride  was  obtained 
analytically  pure  whereas  the  free  base  was  found  to 
be  an  unstable  oil  which  suffered  O-  to  N  rearrai^e- 
ment  of  the  benzoyl  group.    (Author) 


Siell  Development  Co.  ,   Emeryville,  Calif. 
POTENTIAL  CW  AGENTS    TASK  3.    ANALOGS  OF 
TETRAHYDROCANNABINOL,  by  D.   E.   Winkler  and 
R.  R.  Whetstone.    Final  rept.  on  Contract  [DA  18- 
108- ]cml- 4564.    30  Apr  54,  declassified  5  Feb  58, 
Up.  5  refs.    S-13589;  AD- 201  570. 
Order  from  LC  mi|2.  40,  phJ3.  30  PB  147  365 

Analogs  of  tetrahydrocannabinol  in  which  the  3 -alkyl 
group,  the  5-oxygen  or  the  1- hydroxyl  were  varied 
were  prepared  for  evaluation  as  psychochemical 
agents.    Of  particular  interest  chemically  was  the  ex- 
tension of  the  synthesis  of  such  compounds  by  reac- 
tion of  pulegone  with  a  m-difunctional  benzene  to  the 
sulfur  and  nitrogen  heterocyclics.    (Author) 


Technical  U . ,  Trondheim  (Norway). 
THEORETICAL  INVESTIGATIONS  USING  ELECTRON 
DIFFRACTION  METHODS,  by  Otto  Bastiansen.  Annual 
technical  rept.  for  1  Apr  58-30  June  59  on  Contract  AF 
61(052)72.  24  July  59,  48p.  10  refs.  AFOSR-TN-59-905. 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  183 

Contents: 

An  electron  diffraction  investigation  of  the  molecular 

structure  of  allene,  by  Almenningen,  O.  Bastiansen 

and  M.  Traetteberg 
ElectrcMi  diffraction  studies  of  the  molecular  structure 

of  naphthalene  and  coronene  in  the  vapour  state ,  by 

Almenningen,  O.  Bastiansen  and  F.  Dyvik 
Prehminary  electron  diffraction  studies  of  butatriene, 

by  Almenningen ,  O.  Bastiansen  and  M.  Traetteber:g 


Physical  Chemistry 


Aerosciences  Lab. ,  General  Electric  Co. ,  Phila- 
delphia, Pa. 
ON  SOME  UNSTEADY  FREE  MOLECULAR  SOLU- 
TIONS TO  THE  BOLTZMANN  EQUATION,  by 
E.  Komowski.   Rept.  on  Contract  AF  04(647)269. 
Nov  59,  22p.  4  refs.  Technical  Information  Series 
R59SD463. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  820 

The  unsteady  free  molecular  soluticms  to  the  Boltzmann 
equation  are  found  for  the  filling  of  regions  whose  con- 
figurations are  a  channel,  cylinder,  and  sphere.    The 
density  profiles,  as  a  function  of  space  and  time,  are 
presented.    It  is  shown  that  the  density  profiles  ob- 
tained for  the  fUling  of  the  cylinder  can  be  applied  to- 
ward obtaining  the  density  profiles  aft  of  a  sphere  mov- 
ing through  a  rarefied  eas. 

Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,  N.  J. 
DJVE^IGATION  OF  THE  HYDROGEN-OXYGEN 
Mofi;^^^'  ^y"-  H""ger.    15  Dec  58,  56p.  36  refs. 
u^bRDL  Technical  rept.  2001;  AD  219  732. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  147  388 


Results  are  presented  to  advance  the  general  knowl- 
edge of  fuel  cells  and  to  provide  a  basis  for  the  con- 
struction of  a  practical  hydrogen -oxygen  fuel  cell. 
New  information,  offered  as  a  result  of  this  investiga- 
tion, includes  the  importance  of  a  preliminary  CO2 
gas  activation  on  the  current  carrying  ability  of  the 
hydrogen  electrodes,  the  theoretical  conclusions  con- 
cerning gas  transportation  to  the  reaction  zone,  and 
the  influence  of  the  wet -proofing  treatment  on  this 
transportation.  These  theoretical  considerations, 
amply  supported  by  experiments,  present  new  concepts 
regarding  the  choice  of  electrode  carriers  and  surface 
qualities  of  the  pores.   (Author) 


Bryn  Mawr  Coll. ,  Pa. 
FUNDAMENTAL  ASPECTS  OF  THE  DIELS-ALDER 
REACTION,  by  Harold  Kwart,  Isabel  Burchuk,  and 
Christel  Kappes.   Technical  rept.  on  Contraa  [Nonr- 
018(00)].    15  June  51,  31p.  29  refs. 
Order  from  LC  miJ3. 00,  ph$6.  30  PB  147  129 

Various  aspects  of  the  theories  advanced  to  depia  the 
mechanism  of  the  Diels-Alder  reaction  are  discussed. 
Various  quantitative  measurements  are  in  progress 
which  may  permit  a  decision  between  alternative  sug- 
gestions offered  in  explanation  of  retrodiene  decom- 
position.  Factors  that  determine  the  ease  of  forma- 
tion and  stability  of  an  adduct  are  being  studied.   Sev- 
eral observations  are  reported  which  point  up  pxrecise 
lines  erf  experimentation.   A  very  versatile  Diels- 
Alder  system  has  been  prepared  and  identified  and 
its  properties  reported  for  the  first  time  here.  The 
design  and  construction  of  a  special  spectrophotome- 
ter is  reported,  which  will  enable  us  to  make  rapid 
and  accurate  measurements  of  the  quantities  sought. 


Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa. 
THE  SPECIFIC  HEATS  OF  NiCl2-6H20  AND 
CoCl2-6H20  BETWEEN  1.4°  AND  2(PK,  by  W.  K. 
Robinson  and  S.  A.  Friedberg.   Technical  rept.  no.  5 
on  Contract  Nonr- 760(05).    20  July  59,  29p.  27  refs. 
AD- 219  870. 

Order  from  LC  mi$ 2.70,  ph$ 4. 80  PB  147  088 

The  specific  heats  of  NiCl2-6H20  and  CoCl2-6H20 
have  been  measured  from  1 .  4°  to  20OK .    Lambda -type 
anomalies  were  observed  at  5.  34 "K  and  2.  29^  for 
NiCl2-6H20and  CoCl2-6H20,  respectively,  associ- 
ated presumably  with  antiferromagnetic- paramagnetic 
transitions.   It  has  been  possible  in  each  case  to  sepa- 
rate out  the  magnetic  contributicxi  to  the  specific  heat 
and  thus  to  compute  the  total  magnetic  entropy  gained 
in  the  transition  from  the  fully  ordered  to  completely 
disordered  condition.   This  quantity  was  found  to  be 
given  accurately  by  R  in  (2S  *■  1)  with  S-  1/2  for  Co** 
and  S  =  1  f or  Ni**.    Short  range  order  is  particularly 
pronounced  in  these  substances,  the  fraction  of  the 
total  magnetic  entropy  gained  above  the  Neel  point 
being  0. 52  for  CoCl2-  6H2O  and  for  0. 40  for 
NiCl2-6H20.   Other  features  at  the  anomalies  are 
discussed.  (Author) 

aty  Coll.  of  the  Qty  of  New  York. 
CATHODIC  FORMATION  OF  METAL  HYDRIDES,  by 
Bernard  Goldschmidt  and  Hugh  W.   Salzberg.    Techni- 
cal rept.  no.  2  on  Arsine  Evolution  at  Arsenic  Cath- 
odes, Contract  Nonr- 1597(02).    9  Jan  58,   15p.   8  refs 
Order  from  LC  mi$2.  40,  ph^.  30  PB  137  956 
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The  overall  purpose  Is  the  study  of  hydrogen  evolution 
in  acid  solutions  at  low  current  densities,  using  chem- 
ical methods.    The  arse*iic-arsine  system  was  se- 
lected for  study  since  arsine  Is  known  to  form  at  low 
current  densities  and  furthermore,  methods  for 
determination  of  microgram  quantities  of  arsine  have 
been  worked  out. 


Cornell  Aeronautical  I^. ,  Inc. ,  Buffalo,  N.  Y. 
GRAPHICAL  COMPUTATION  OF  SHOCK  AND 
DETONATION  WAVES  |N  REAL  GASES,  by  George H. 
Markstein.    Rept.  on  Project  Squid,  Contract 
Nonr- 1858(25).    May  59,  I6p.  5  refs.  Technical  rept. 
CAL-78-P. 
Order  from  LC  mi  $2.  40,  phJ3.  30  PB  146  447 

The  conservation  relations  across  a  shock  or  de- 
tonation wave  are  reprefeented  in  the  form  of  a  graph 
applicable  to  real  gases  of  arbitrary  composition. 
Computation  of  shock  w4ves  reflected  from  a  closed 
end  is  performed  by  me$ns  of  another  universally 
applicable  graph.    (Author) 


Cryogenic  Lab. ,  Ohio  State  U.  Research  Foundation, 

Columbus. 
THERMAL,    STRUCTUHAL,    ELECTRICAL,   MAG- 
NETIC AND  OTHER  PHYSICAL  PROPERTIES  OF 
THE  GROUP  V  ELEMEKTS:  TANTALUM,    NIOBIUM 
(COLUMBIUM)  AND  VAJJADIUM,  by  Esther  Richert, 
C.  W.  Beckett,  and  H.  t-  Johnston.    Rept.  on  Contraa 
W33-038-ac- 17721.    1  Oec  49,  64p.  29  refs.    ATI- 
81  819;  102-AC49/1 1-100. 
Order  from  LC  mi$3.90t  p6$10.80  PB  147  562 

The  data  on  the  physical  properties  of  the  metals, 
tantalum,  niobium  (colulnbium),  and  vanadium  which 
have  been  pxiblished  in  tfce  scientific  literature  during 
the  period  between  1917  and  1948  are  summarized  in 
this  report.   Emphasis  has  been  given  to  the  thermal 
properties.   Thermal  fuactions  were  calculated  for 
these  metals.    Other  physical  properties  discussed  in 
this  report  are  melting  tnd  boiling  points,  atomic 
weight  and  isotopic  constitution,  crystal  structure, 
compressibility,  thermal  expansion,  spectral 
emissivity    and  electrical  properties.   (Author) 


Fairchi)d  Engine  Div. ,  Deer  Park,  N.  Y. 
EXPLORA.TORY  STUDIES  OF  COMBUSTION  IN 
SUPERSONIC  FLOW,  ui .  CHEMICAL  REACTIONS 
IN  A  SUPERSONIC  BOUNDARY  LAYER.  IV.  SUPER- 
SONIC FLAME  STABILIZATION,  by  Walter  Chinitz 
and  Robert  A.  Gross.   Blept.  on  Project  Squid,  Con- 
tract Nonr- 1858(25).  Jui^  59,  26p.  6  refs.  Technical 
rept.  FED- 1-R-P. 
Drder  from  LC  mi$2.70i,  ph$4.80  PB  146  517 

This  report  discusses  eiperiments  in  the  stabilization 
of  flames  in  supersonic  flow  and  chemical  reactions  in 
the  boundary  layer  of  a  ijlat  plate  immersed  in  a  super- 
sonic stream.  This  research  was  carried  out  in  the 
steady- state  supersonic  tunnel. 

Feltman  Research  and  Engineering  Labs. ,  Picatinny 

Arsenal,  Dover,  N.  J. 
EFFECTS  OF  X-RAY  AiND  GAMMA  RAY  IRRADIA- 
TION ON  THERMAL  DB COMPOSITION  OF  SOUD 
AMMONIUM  PERCHLORATE,  by  Eli  S.  Freeman  and 


David  A.  Anderson.   Apr  60,  29p.  8  refs.  Technical 

rept.  2673. 

Order  from  LC  mi$2.70,  ph$4.80  PB  144  527 

The  low -temperature  solid  state  thermal  decomposi- 
tion of  ammonium  perchlorate  was  appreciably  en- 
hanced by  pre- irradiation  with  X-ray  and  gamma  ray 
radiation.   This  increase  in  chemical  reactivity  oc- 
curred in  three  stages,  (a)  before  and  during  crystal- 
line transition  from  200^^  to  260*^,  (b)  over  the  tem- 
perature range  of  260°  to  310°C,  and  (c)  over  the  tem- 
perature range  of  310°  to  3850C.   These  results  were 
obtained  by  differential  thermal  analysis  and  thermo- 
gravimetric  experiments  carried  out  under  ambient 
and  reduced  pressures  at  the  nominal  heating  rate  of 
5°C  per  minute.   The  sensitivity  of  the  various  stages 
of  reaction  to  exposure  dose,  as  shown  by  the  relative 
variation  in  the  parameters  of  the  differential  thermal 
analysis  reaction  bands,  indicates  the  possibility  cf 
using  the  solid  state  decomposition  of  ammonium 
perchlorate  for  dosimetry.   The  decomposition  spec- 
trum of  samples  of  sublimed  ammonium  perchlorate 
was  found  to  be  similar  to  that  of  irradiated  samples. 
The  effects  erf  impurities  formed  during  irradiation; 
doping  with  silver,  cupric,  and  iodide  ions;  recrystal- 
lation;  and  partial  decomposition  were  also  investi- 
gated.   From  microscopic  observations,  it  appeared 
that  there  were  preferential  sites  of  reaction  in  the 
interior  of  the  irradiated  crystals.   The  increased 
chemical  reactivity  of  irradiated  ammonium  perchlo- 
rate is  attributed  to  positive  holes  and  other  defects 
formed  during  irradiation  which  favor  the  electron 
transfer  mechanism  of  decomposition.    (Author) 


Florida  U.  Engineering  and  Industrial  Experiment 

Station,  Gainesville. 
FLUOROCARBON  NF  COMPOUNDS,  by  J.  A.Young 
and  R.  D.  Dresdner.   Quarterly  technical  rept.  no.  2, 
1  Oct-31  Dec  59,  on  Contract  DA  01-009-ORD-772. 
[1959]  18p.  5  refs.    AD-231  426. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  716 

The  electrochemical  fluorination  of  pyridine  is  de- 
scribed.   At  a  lower  voltage  than  reported  heretofore, 
a  much  larger  yield  erf  the  coupled  product,  dipipxiridyl, 
was  obtained.    A  convenient  and  efficient  method  for 
the  production  of  N2F4  has  been  found,  which  consists 
of  bubbling  NF3  through  heated  mercury  in  a  steel  re- 
actor.   At  a  temperature  of  323°C  and  a  contact  time 
erf  the  order  of  30-60  seconds,  N2F4  was  obtained  in 
yields  of  60-100%  and  conversions  per  pass  as  high  as 
60%,  on  10  gram  runs.    Spectral  evidence  indicated 
that  N2F2  was  also  formed  in  small  quantity.   The 
addition  of  N2F4  to  CF3CF*CF2  in  a  flow  system  over 
a  CsF  surface  is  under  study.    Preliminary  results 
show  that  reaction  occurs  at  250°,  but  the  products 
have  not  yet  been  identified.    Although  efforts  to  pre- 
pare (CF3CO)2NBr  for  addition  to  fluorinated  olefins 
have  so  far  been  unsuccessful,  it  has  been  found  that 
N-alkyl  amides  can  be  added  directly  to  olefins,  and  a 
52%  yield  of  addua  was  obtained  from  CF3CF«CF2and 
CF3CONHCH3.   The  reaction  is  currently  being  ex- 
tended to  the  imides  (RfC0)2NH.  Indirect  fluorination 
of  imides  with  AgF2  leads  to  cleavage  of  the  amide 
linkage.    (CF3CO)2NH  gave  CF3COF  and  CF3N=C-0, 
while  CF2(CF2CO)2NH  gave  only  a  solid  produa, 
possibly  the  silver  salt  A  the  imide.    A  possible 
mechanism  for  the  reaction  is  described.   (Author) 
(See  also  PB  144  131) 


Florida  U.  Engineering  and  Industrial  Experiment 

Station,  Gainesville. 
FLUOROCARBON  NF  COMPOUNDS,  by  J.  A.  Young 
and  R.  D.  Dresdner.    Quarterly  technical  rept.  no.  3, 
1  Jan-31  Mar  60,  on  Contract  DA  01-009-ORD-772. 
[1960]  I6p.  6  refs. 
Order  from  LC  miJ2. 40,  ph$3. 30  PB  147  006 

Contents: 

A  laboratory  scale  preparation  of  N2F4 

The  reaction  of  perfluoropiperidine  (PPP)  with 

perfluoropropene 
Fluorocarbon  acyl  radical  reactions 
Indirect  fluorinaticxi  of  fluorocarbon  nitrogen 

compounds 
Replacement  of  acyl  groups  on  N2  by  F2 
(See  also  PB  145  716) 


Illinois  U. ,   Urbana. 
ON  THE  DETERMINATION  OF  DIFFUSION  COEFFI- 
CIENTS IN  CHEMICAL  DIFFUSION,  by  R.  W. 
BaUuffi.    Rept.  on  Contract  AF  18(603)106.    11  Feb  60, 
Up.    10  refs.    AFOSR-TN-60-239. 
Order  from  LC  mi$Z  40,  ph$3. 30  PB  146  444 

The  equations  describing  chemical  diffusion  in  the 
general  case  where  the  partial  molal  volumes  of  the 
diffusing  components  may  differ  and  may  vary  with 
compos iticKi  are  reviewed  and  discussed.    The  results 
should  replace  the  standard  Darken  equations  and 
Boltzmann-Matano  analysis. 


Illinois  U.  Engineering  Experiment  Station,  Urbana 
PREPARATION  AND  PROPERTIES  OF  PHOSPHIDES 
AND  SILICIDES  AND  SOME  ELECTROCHEMICAL 
STUDIES,  byS.  S.  Hsu,  P.  N.  Yocom  and  others. 
Final  rept.  for  1  July  53-31  Dec  58  on  Contract  N6ori- 
071(50).  [1959]  6p.  7  refs.  AD-218  784. 
Order  from  LCmi$  1.80,  ph$l.  80  PB  147  079 

Attempts  were  made  to  develop  anodes  suitable  for 
elearochemical  use.   The  following  phosphides  were 
prepared  in  a  pure  state  by  fused  salt  electrolysis- 
Ni3P,  NiyPs.  Ni2P.  C02P.  and  M03P.    MoP,  MnP,  W3P, 
and  WP  were  also  prepared.    A  cast  of  Ni2P  was  pre- 
pared and  subjected  to  metallographic  examination. 
Attempts  to  cast  the  Fe2P-Ni2P  and  Co2P-Ni2P  systems 
were  successful.    Cast  samples,  particularly  the 
mixed  phosphides,  were  generally  more  resistant  to 
corrosion  in  all  solutions  than  powders.    A  cast  Ni2P 
mlcroelectrode  was  found  which  was  more  suitable  as 
an  anode  than  one  of  sintered  CrP.    A  correlation  of 
the  corrosion  efficiencies  of  microanodes  of  single 
phosphides  indicated  that  FeP  was  most  resistant  in 
acid  and  Ni2P  in  alkali.    Precision  lanice  constants  of 
N13P  (tetragonal),  Ni2P  (hexagonal).  Fe2P  (hexagonal), 
C02P  (orthorhombic),  and  W3P  (tetragonal)  were  found 
from  powder  X-ray  diffraction  patterns  by  the  least 
squares  method.    Investigations  were  made  of  the  com 
positions  of  the  baths  and  the  course  of  the  electrolysis. 
Direct  combination  of  the  elements  was  found  to  be 
more  satisfactory  than  fused  salt  electrolysis  for  the 
P'^'^tion  of  silicides  of  Fe,  Co  and  Ni.    A  study  of 
^^eelearolysis  of  pure  sodium  metaphosphate  at 
WQOC  was  conducted.    Attempts  were  made  to  prepare 
and  study  the  behavior  of  sUicides  as  anodes  with  a 
«udy  of  an  Fe-P-Si  system. 
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Instituto  di  Metallurgia  e  Metallografia,  Universlta' 

degli  Studi  di  Roma  (Italy). 
STUDY  ON  TOE  BEHAVIOUR  OF  DEFECT  METAL- 
LIC SURFACES  OF  SINGLE- CRYSTALS  IN  OXIDA- 
TION EXPERIMENTS  UNDER  CONTROLLED  ATMOS- 
PHERE, by  Felice  de  Carli.    Final  technical  rept.  for 
1  Nov  59-30  Jan  60  on  Contract  DA  91-591- EUC- 
.1022-01-1175-59.    [1960]  16p.  37  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  954 

1.  Development  of  a  thermal- etching  method  to 
visualize  point  defects  on  cleavage  surfaces  of  zinc 
single- crystals.  2.  Effects  of  X-rays  on  the  oxidation 
in  a  controlled  atmosphere  of  cleavage  surfaces  of 
zinc  single-crystals.    3.  Oxidation  of  cleavage  surfaces 
of  zinc  single-crystals  previously  plastically  deformed. 
4.  Effects  of  ultrasounds  on  the  oxidation  of  cleavage 
surfaces  of  zinc  single-crystals. 


James  Forrestal  Research  Center,  Princeton  U. , 
N.  J. 

BURNING  RATES  OF  SOUD  PROPELLANTS,  by 
Gerald  Rosen.  Rept.  on  Contract  Nonr- 1858(25). 
July  59,  23p.  8  refs.  Proj.  Squid  Technical  rept. 
PR-95-P.  ^ 

Order  from  LC  mi$2.70,  ph$4.  80  PB  147  068 

The  burning  mechanism  of  a  solid  propellant  is  de- 
scribed in  terms  of  a  pyrolysis  law,  a  premixed 
laminar  flame,  and  nothing  more.   A  quantitatively 
accurate  burning  rate  formula  is  derived  from  the 
theory.   The  predicted  burning  rate  pressure  depend- 
ence agrees  with  the  experimental  results  for 
ammonium  perchlorate  prope Hants.   (Author) 


James  Forrestal  Research  Center,  Princeton  U 
N.  J. 

GENERAUZATION  OF  THE  LAMINAR  FLAME 
ACTION  PRINCIPLE  FOR  ARRHENIUS-TYPE   RATE 
FUNCTIONS,  by  Gerald  Rosen.    Rept.  on  Ccmtract 
Nonr -1858(25).  July  59,  7p.  2  refs.   Proj.  Squid 
Technical  rept.  PR-94-P. 
Order  from  LC  mlfl .  80,  ph$l .  80  PB  147  067 

The  action  principle  for  the  laminar  flame  can  be 
extended  to  include  reaction  rate  functions  which  do 
not  vanish  at  the  cold  boundary.   The  generalization 
leads  to  an  unambiguous  approximation  procedure  for 
determining  the  burning  velocity  and  temperature 
distribution  associated  with  arbitrarily  specified  rate 
functiois.   (Author) 


Linfleld  Research  Inst. ,  McMinnville,  Oreg 
RESEARCH  ON  ELECTROLYTIC  MICROMACHINING 
TECHNIQUES  OF   REFRACTORY  METALS  FOR  USE 
IN  FIELD  EMISSION  DEVICES:   L    THE  PROPERTIES 
OF  ANODICALLY  FORMED  OXIDE  FILMS  ON 
TUNGSTEN,  by  H,  W.  Pitman  and  D.  C.   Hamby.    Final 
rept.  for  15  July  58-15  Sep  59  on  Contract  DA  36-039- 
sc-78191.    [1959]  95p.  33  refs.  AD- 230  953. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  146  794 

The  properties  erf  anodically  formed  oxide  films  on 
tungsten  have  been  investigated  in  the  ionic  current 
density  range  from  0.  037  to  8.  6  ma/cm2.    The  validity 
erf  the  exponential  law  i^  -    a  exp  pF  has  been  estab- 
lished for  the  anodic  oxidation  of  tungsten  in  0.  1  N 
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sulfuric  acid  at  25.  O^C.    Ejcpressions  relating  the  field 
F  in  the  film  during  anod|zation  have  been  deduced. 
Agreenient  between  the  c<^ulometric  and  optical  meas- 
urements is  about  4  percent,  the  chief  source  of  differ- 
ence being  in  the  relatively  low  accuracy  erf  the  density 
determination,   required  iin  the  interpretation  of  the 
coulometric  data.    The  cctistants  found  for  the  exponen- 
tial law  are  log^n  a-     -12.  45  ±0.3,    a  being  ex- 
pressed in  ma/cnv2;  ;S  -  (p.  22  ±.0.  08)  x  106  cm/volt. 
(See  also  PB  146  496) 


Little,   Arthur  D.  ,   Inc. 


Cambridge,   Mass. 


A  NEW  INSTRUMENT  FOR  THE  DETERMINATION 
OF  MOLECULAR  WEIGHT  BY  DIFFERENTIAL 
VAPOR  PRESSURE,   by  Norman  M.   Wiederhom, 
Jay  H.   Vreeland,  and  RubN'  H.   Thomson.    Rept.  for 
Oct  58-Oct  59  on  Experinr  ental  Techniques  for  Mate- 


rials Research,   Contract 
16p.   WADC  Technical  re^w 
Order  from  OTS  $0.  50 


AF  33(616)5483.    Feb  60, 
59-724. 

PB  161  711 


The  differential  vapor  pressure  molecular  weight  in- 
strument developed  previously  was  subjected  to  use 
and  further  evaluated  witli  regard  to  sensitivity,  re- 
producibility, and  accuracy.    To  do  this,  a  number  of 
materials  having  moleculir  weight  in  the  range  300  to 
20,  000  were  used.    The  device  is  capable  of  measur- 
ing number  average  molecular  weights  up  to  2000  at 
solution  concentrations  of|0.  \%  (gms/lOOcc).    In  order 
to  extend  the  range  of  the  linstrument  to  molecular 
weights  of  20,  000,  it  is  necessary  to  work  with  at 
least  1%  solutions.    At  these  concentrations,  the 
instrument  is  accurate  to  approximately  j;  5%.    A  glass 
valve  assembly  and  metalfcoated  Mylar  sensing  foils 
have  been  developed  for  u$e  with  the  instrument. 
These  facilitate  the  manipulations  when  making  meas- 
urements and  minimize  mbintenance  problems. 
(Author)  (See  also  PB  151  832) 


New  York  State  Coll.   of  Ceramics,  Alfred  U. 
CHEMICAL-PHYSICS  OF  iCATALYST  SURFACES,  by 
T.  J.  Gray.    Rept.   on  Contract  AF  49(638)288.    [1959] 
17p.   15  refs.    AFOSR-TN»60-413. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  147  495 

A  model  is  presented  repijesenting  the  electronic  con- 
stitution of  the  surface  of  6  catalyst  based  on  the  band 
theory  of  solids.    It  follow^  implicitly  that  there  will 
be  a  direct  correlation  wiith  any  process  involving  a 
variation  of  the  electron  cloud  distribution  as  occurs 
during  chemlsorption  and  Reaction  processes.    Meas- 
urements of  the  electronic!  properties  of  the  surface 
region  of  catalysts  under  dynamic  conditions  afford 
valuable  indirect  methods  for  determining  the  kinetics 
of  adsorption,   reaction  an<l  desorption  processes  in 
great  detail.    The  model  l^ds  to  the  possibility  of 
qualitative  prediction  erf  thje  action  of  certain  pro- 
moters and  suggests  possible  ways  of  modifying 
selectivity.    The  model  is  general  in  applicability  and 
covers  photocatalytic  proc^esses  which  are  demon- 
strated to  make  possible  tbe  applicational  use  of  high 
efficiency  photochemical  processes.    Direct  correla- 
tion is  suggested  with  the  photocatalytic  syntheses  in 
biochemical  reacaons.    (Author) 


Noyes  Chemical  Lab.,  U.  of  Illinois,  Urbana. 
ELECTRON  SPIN  RESONANCE  STUDIES  OF  SEMI- 
QUINONES  AND  THE  C-F  BOND,  by  D.  H.  Anderson 
Peter  J.  Frank,  and  H.  S.  Gutowsky.   Technical  repc. 
no.  19  on  Contraa  Nonr- 1834(1 3).    26  May  59,  30p. 
41  refs.    AD-219  834. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  448 

The  electron  spin  resonance  spectrum  has  been  gb- 
served  for  a  soluticwioftetrafluorop-benzosemiquinone 
and  a  value,  ap  »  4. 14  ±0.08  gauss,  obtained  for  the 
fluorine  hyperfine  splitting.    It  is  concluded  that  this 
splitting  is  caused  by  theC- TT'configuration  interaction 
proposed  for  protons  attached  to  an  aromatic  free 
radical.   The  results  show  that  the  fluorine  orbital  in 
the  C-F  bond  contains  about  5%  s-character.   The 
electron  spin  density,  Pq,  at  a  carbon  atom  in  an 
aromatic  free  radical  is  related  to  ap,  for  a  fluorine 
bonded  to  the  carbon,  by  the  approximate  relation 
ap  ■  39^.    Data  are  presented  which  can  be  explained 
by  assuming  the  semiquinone  free  radicals  produced 
by  air  oxidation  of  hydroquinones  in  alcohobc  KOH 
dimerize  or  otherwise  reaa  in  concentrated  solution 
to  give  radicals  with  oxygen  linkages,  while 
dibenzosemiquinone  radicals  are  produced  from 
quinones  under  reducing  conditions.    A  brief  descrip- 
tion is  given  of  the  X-band  spectrometer  which  was 
used,  and  also  the  details  of  an  electronic  device  to 
sweep  the  field  of  the  electromagnet.   (Author) 


Oxford  U.  (Gt.  Brit.) 
A  STUDY  OF  DIFFUSION  IN  A  REACTING  SYSTEM, 
by  P.  G.  Dickens,  D.  Schcrfield,  and  J.  Walsh.    Rept. 
on  Contract  AF  61(514)1117.    Feb  60,   18p.  9  refs. 
AFOSR-TN-59-868. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  106 

The  purpose  of  the  present  work  was  to  derive  and 
solve  numerically  the  diffusion  equation  in  the  general 
case.   The  results  are  compared  with  the  solutions  ob- 
tained by  the  earlier  approximate  treatments,  thus 
enabling  the  range  of  validity  of  such  treatments  to  be 
properly  assessed. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
A  THEORY  OF  ELECTRON  TRANSFER  PROCESSES 
AT  ELECTRODES,  by  R.  A.  Marcus.   Technical 
rept.  no.  2  on  Contract  Nonr839(22).    1  July  59,  I6p. 
5  refs.    AD-218  735. 
Order  from  LC  nu$2.40,  ph$3.  30  PB  147  076 

The  foundations  of  a  quantitative  theory  of  electron 
transfer  processes  at  electrodes  are  described.   A 
weak  electronic  interaction  was  assumed  between  the 
electrochemically  active  ion  and  the  electrode.  The 
quantum  mechanical  consequences  o€  this  assumption 
were  investigated.   The  results  indicated  that  the 
atomic  coordinates  of  the  activated  complex  are  those 
which  lie  on  a  many-dimensional  surface  lying  at  the 
intersection  of  2  potential  energy  surfaces.   The  sur- 
faces are  those  which  are  obtained  for  each  of  the  2 
redox  states  of  the  ion -electrode  system  in  the  hypo- 
thetical case  of  zero  electronic  interaction.    A  method 
was  outlined  for  determining  the  free  energy  of  forma- 
tion (rf  the  activated  complex.  This  calculation 


permits  the  computation  of  the  current  and  its  de- 
pendence on  activation  over  potential.    Depending  on 
the  extent  of  electronic  interaaion,  electron  transfer 
was  shown  to  proceed  adiabatically  or  nonadiabatically. 
Applications  of  the  Franck -Condon  principle  in 
qualitative  discussions  erf  electron  transfers  in  solu- 
tion and  at  elearodes  and  their  relatiem  to  the  theory 
outlined  above  were  examined.    Some  conclusiems 
based  on  the  behavior  of  the  one-dimensicmal  potential 
energy  curves  were  questioned  since  the  important 
part  played  by  the  rearrangement  of  the  atoinic  con- 
figuration erf  the  entire  system  in  an  elearon  transfer 
was  nex  rece>gnized. 


Princeton  U.,  N.  J. 
CONSIDERATION  OF  HYDRAZINE  DECOMPOSITION, 
by  I.  J.  Eber stein  and  I.  Classman.   Technic:al  rept. 
on  Contract  AF  18(600)1527.    11  Dec  59,  24p.  23  refs. 
Aeronautical  Engineering  Lab.  rept.  no.  490;  AFOSR- 
TN-60-352. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  901 

A  brief  investigation  of  the  molecular  structure  erf 
hydrazine  is  presented.    Catalysis  of  hydrazine  decom- 
position on  metal  surfae^es  is  discussed.    It  was  found 
that  metals  having  incomplete  d-subshells  act  as  strong 
catalysts  for  hydrazine  decomposition,  whereas  metals 
having  no  d-subshells,  or  ce)mplete  d-subshells  aen  as 
non- catalysts.    Initial  steps  for  hydrazine  decomposi- 
tion under  various  condUtions  are  proposed  and  inhibi- 
tors for  such  dece)mF)osition  are  suggested.    Inhibite)r8 
may  be  ammonia,  aniline,  toluene,  and  xylidene  or 
toluidene. 


Queen  Mary  Coll.  ,  U.  of  London  (Gt.  Brit. ) 
THE  STUDY  OF  FREE- RADICAL  INTERMEDIATES 
FOR.MED  DURING  THE  OXIDATION  OF  ORGANIC 
MESOMERIC  COMPOUNDS  BY  METAL  IONS  IN 
SOLUTION  BY  MEANS  OF  ELECTRON  SPIN  RESO- 
NANCE SPECTROSCOPY.    Annual  technical  rept.  for 
1  Oct  58-30  Sep  59  on  Contract  DA  91-591 -EUC-945. 
[1959]  9p.  AD-233  210. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  832 

It  was  proposed  to  investigate  the  oxidation  of  organic 
compounds  by  compounds  of  the  transition  metals. 
In  these  reactions  free- radicals  are  often  postulated 
as  intermediates  and  a  sensitive  electron- spin  reso- 
nance spectrometer  for  the  detection  of  such  radicals 
has  been  constructed.    The  sf>ectrometer  has  been 
used  to  study  the  oxidation  of  2:6-dltertiarybutyl- 
phenol.    (Author) 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
THE  DEPTH  OF  THE  SURFACE  ZONE  OF  A  LIQUID, 
by  J.  C.   Henniker  and  J.   W.   McBain.  Technical  rept. 
00.  5  on  Properties  erf  Surfaces,  Contract  N6ori-154, 
TO.  2.   31  Mar  48,  44p.   175  refs.   ATI -63  755. 
Order  from  LC  mi$3.  00,  ph$7.  80  PB  146  951 

Data  from  widely  scrattered  sexirces  indicate  that  the 
molecules  of  many  liquids  are  highly  oriented  in  the 
neighborhexxl  of  surfaces.    A  group  of  175  referene«8  is 
presented  in  the  order  of  the  degree  of  certainty  with 
*hich  they  demonstrate  deep  surface  orientation. 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
IONIZATION  IN  FLAMES:  THE  ROLE  OF  COMPLEX 
HYDROCARBONS  AND  THE  IONIZATION  OF  MIX- 
TURES, by  Felix  T.  Smith.   Technical  rept.  1  on  Con- 
tract AF  04(645)66.   May  57,  43p.  38  refs.    WDD  Doc. 
no.  7-5190;  AD-216  841. 
Order  from  LC  mi$3.  30,  irfi$7.80  PB  147  022 

Research  on  flame  iexiization  led  to  several  equilib- 
rium considerations.    A  survey  of  the  experimental 
and  thee)retical  information  on  ionization  pexentials  of 
organic  compounds  showed  that  many  of  them,  which 
may  be  present  in  flames  (in  small  quantities  individ- 
ually, but  in  a  notie^eable  amount  in  the  aggregate), 
can  be  very  readily  ionized.    Expressions  that  can  be 
used  in  calculating  the  equilibrium  ionization  to  be  ex- 
peaed  from  mixtures  of  such  species  and  other  mate- 
rials are  developed.    With  regard  to  nonequilibrium 
processes,  a  possible  role  is  suggested  for  large 
organic  molecules  and  small  carbon  particles.   They 
may  accumulate  energy  frejm  small  excited  molecules, 
and  become  hot  enough  to  ionize,  giving  up  this  energy 
only  rather  slowly  to  the  translational  and  relational 
mexion  of  the  gas.   The  evaluation  of  this  and  either 
possible  nonequilibrium  prex:esses  requires  study  of 
time -dependent  processes  such  as  the  growth,  reac- 
tions, dee:ay,  and  mechanisms  erf  energy  transfer  erf 
large  molecules  in  flames. 


Ultrasonic  and  Electrochemistry  Research  Lab. , 

Western  Reserve  U.  ,  Cleveland,  Ohio. 
THE  STUDY  OF  THE  KINETICS  OF  THE  HYDRO- 
GEN,   OXYGEN,    AND  RELATED  ELECTRODES,  by 
Ernest  Yeager,  Harry  Dietrick,  and  Frank  Hovorka. 
Technical  rept.   no.   1  on  Contract  Nonr-581(00). 
15  Dec  51,   43p.  ATI- 170  028. 
Order  from  LC  mi53.  30,  ph$7.  80  PB  147  809 

The  problems  assexiated  with  the  use  of  oxygen  gas 
and  hydrogen  gas  as  anexle  and  cathode  materials  in 
prinnary  cells  are  discussed  in  terms  of  kinetics  of 
these  electrexJes.    The  electronic  instrumentation  to 
be  used  for  the  polarization  measurements  is  de- 
scribed with  respect  to  design  and  operation.   Em- 
phasis is  placed  upon  the  determination  of  the  rate  of 
decay  and  build- 153  of  the  polarization  at  individual 
electrexles. 

Washington  U.  [Seattle] 
THE  REACTION  OF  PEROXYDISULFURYL  DIFLUO- 
RIDE  WITH  SULFUR  DIOXIDE  AND  WITH  FLUORINE, 
by  George  H.  Cady  and  John  E.  Roberts  (Massachusetts 
U  ).  Technical  rept.  no.  22  on  Contract  Nonr- 477(16). 
1959,  7p.  6  refs. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  147  070 

Peroxydisulfuryl  difluoride  reacts  with  fluorine  to  give 
fluorine  fluorosulfonate  and  with  sulfur  dioxide  to  give 
a  compound  of  empirical  formula  S30gF2.   The  laner 
has  been  characterized.  (Author) 
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EARTH  SCIENCES 


British  Columbia  U.  (Canada). 
THE  MORPHOLOGY  OF  GEOMAGNETIC  MICRO- 
PULSATIONS,    PC.  by  J.   A.  Jacobs  and  K.   Sinno. 
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Scientific  rept.  no.   1  on  Contract  AF  19(604)4068. 
19  June  59,   18p.  9  refs.    AFCRC-TN- 59-468. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  152 

An  analysis  of  the  occurrence  frequency  of  geomagnet- 
ic micro-pulsations  Pc  h^s  been  carried  out  using 
data  obtained  during  the  ipY  from  a  world-wide  net- 
work of  stations. 


Massachusetts  U.  ,  Amljerst. 
OBSERVATIONS  ON  PHOTO  INTERPRETATION  OF 
CAROLINA   "BAYS"  AND  ASSOCIATED  FEATURES, 
by  David  Jon  Hagar  (U.  of  Maine).   Technical  rept.   no 
2-A  on  Contract  Nonr- 2242(00).    July  59,   4ip.   7  refs. 
AD-220  753.  I 

Order  from  LC  mi $3.  30,1  ph$7.  80  PB  147  095 

In  order  to  provide  a  basjs  of  comparison  for  photo 
interpreters  dealing  with  .the  Carolina  "bays"  or  with 
comparable  features  In  r^ions  having  similar  climat- 
ic characteristics,   the  report  endeavors  to  correlate 
the  expression  of  selected  bays  as  seen  on  air  photos 
with  actual  conditions  on  ^he  ground  as  determined  by 
field  observations.    For  eiach  of  seven  areas  covered, 
the  following  are  discussed:  location;  setting;  topog- 
raphy; drainage;  surficiat  material;  vegetation;  and 
passability.    Generalized  [conclusions  concerning  the 
areas  discussed  were  outlined. 

Climatology  and  Meteorology 


!.    Sic 


Air  Weather  Service,  Siott  AFB,  III. 
AWS  TERMINAL  FORECjAST  (TFAWS  CODE). 

I  Apr  57,  14p.    AWSM  106-25  and  AWSM-105-25A, 

II  Feb  59;  supersedes  AWSM  105-25,  1  July  54; 
AWSM  105-25A,   1  Nov  5^;  AWSM  105-258,   1  Feb  55; 
and  AWSM  105-25C,  15  Ffeb  56. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  947 

Air  Weather  Service  Terihinal  Forecast  Code 
(TFAWS)  groups  are  appended  to  surface  observations 
to  set  forth  forecast  cloud  height  or  ceiling,  visibility 
and  weather  at  terminals  during  a  definite  period  of 
time.   The  TFAWS  code  gjroups  are  intended  as  an  aid 
to  pilots  and  the  briefing  forecaster.    Because  of 
limited  teletypewriter  tinie  and  the  relatively  few  code 
groups  transmitted,  it  is  impossible  to  give  a  ccwn- 
plete  picture  of  the  terminal  weather  using  TFAWS 
code  groups.   The  TAFOR  code  (FM  51.  A)  is  a  more 
complete  terminal  forecait  code. 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,  N.  J. 
DOUBLE-DIRECmON-FINDING  ROCKET  METEORO- 
LOGICAL SENSING  SYSTEM,  by  D.   E.  Cline. 
15  July  58,   29p.  USASRDL  Technical  rept.    1981. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  932 

A  proposal  is  presented  fcir  a  n«teorological  rocket 
system  for  sounding  the  winds  to  approximately 
200,  000  feet,  with  an  inhejrent  capability  for  telemeter- 
ing other  meteorological  parameters.    The  system 
would  be  composed  of  a  Lcki  rocket,   1680-mc  trans- 
mitter with  special  antenna,  wafer -cell  battery,  suit- 
able switching  for  the  transmitter,  parachute,  and 


means  for  ejecting  the  instrumentation  at  the  peak  of 
the  missile's  trajectory.    The  geometry  of  the  problem 
is  similar  to  the  determination  of  winds  aloft  utilizing 
two  theodolites  on  a  known  baseline.    It  is  concluded 
that  a  High-Altitude  Double-Direction-Finding  System 
possesses  many  advantages  over  presently  devised 
systems,  and  that  with  a  modest  expenditure  of  time, 
money,  and  manpower,  a  working  system  could  be 
evolved  which  would  serve  as  both  a  research  tool  and 
an  operation  item  for  use  at  rocket  proving  grounds. 
(Author) 


California  U. ,  Los  Angeles. 
THE  INFLUENCE  OF  TERRAIN  AND  THERMAL 
STRATIFICATION  ON  FLOW  IN  THE  SURFACE  AND 
PLANETARY  BOUNDARY   LAYERS,  by  James  G. 
Edinger  and  Shih-Kung  Kao.    Final  rept.  on  Contract 
AF  19(604)2424.    30  Sep  59,   39p.  31  refs.    AFCRC-TR- 
59-401. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  931 

Contents: 

Wind  structure  in  lowest  5km  over  Santa  Monica, 

California 
Stationary  flow  in  the  planetary  boundary  layer  with 

an  inversion  layer  and  a  sea-breeze 
Turbulent  transfer  in  the  boundary  layer  of  a  stratified 

fluid 


Imperial  Coll. ,  London  (Gt.  Brit. ) 
CALIBRATION  OF  A  WEATHER  RADAR  USING  A 
STANDARD  TARGET,  by  D.  Atlas  and  S.  C.  Mossop. 
Technical  (Scientific)  note  no.  1  on  Contract 
AF  61(052)254.    Sep  59,   19p.  6  refs.    AFCRC-TN- 
59-477;  AD-231  806. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  818 

A  simple  method  is  described  for  calibrating  a 
weather  radar  by  means  of  a  standard  spherical  tar- 
get, thus  permitting  the  radar  to  be  used  for  quantita- 
tive measurements  of  storm  reflectivity.   The  tech- 
nique involves  determination  of  that  storm  reflectivity 
which  provides  an  echo  equivalent  to  that  from  the 
known  target.   The  sphere,  suspended  from  a  balloon, 
is  tracked  as  it  leaves  the  radar  site.    Its  echo  is 
"measured"  by  reducing  the  receiver  gain  control  to 
the  threshold  of  visibility.    The  threshold  gain  setting 
is  thereby  calibrated  and  subsequent  1>  provides  an 
accurate  measure  of  storm  reflectivity.   There  is  no 
need  for  any  other  test  equipment  such  as  a  micro- 
wave signal  generator.    Absolute  accuracy  is  greater 
than  that  attainable  with  a  signal  generator  since  no 
reliance  need  be  placed  on  the  generator  calibration 
or  upon  the  specified  antenna  gain.   (Author) 


Laboratory  of  Climatology,  Centerton,  N.  J. 
MICROCUMATIC  INVESTIGATIONS  AT  POINT 
BARROW,    ALASKA,    1956,  by  J.  R.  Mather  and 
C.  W.Thornthwaite.   Technical  rept.  no.  1  [on  Con- 
tracts N7onr-367(01)  and  Nonr- 11 38(01)]  1956,  47p. 
4  refs.    Publications  in  Climatology  vol.  9,  no.   1. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  137  849 

This  report  provides  an  evaluation  of  the  current 
program  of  microclimatic  observations  in  the  Arctic. 
Because  of  the  faa  that  climatic  observations  can  be 
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accumulated  only  slowly,  it  is  clear  that  it  will  be 
necessary  to  continue  the  program  of  observations  at 
Point  Barrow  for  a  number  of  years  before  the  ex- 
pected results  can  be  obtained  from  the  research 
study. 


Little,  Arthur  D.  ,  Inc.  ,  Cambridge,  Mass. 
OBSERVATIONS  OF  THUNDERSTORMS  IN  NEW 
MEXICO,  by  C.   B.   Moore,  B.  Vonnegut,  and 
A.  G.   Emslie.    Rept.  on  Contract  Nonr- 1684(00). 
15  June  59,   117p.  46  refs.    AD-220  039. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  146  826 

Contents: 

Description  of  observatory 

Potential-gradient  changes  during  thunderstorms 

Point-discharge  currents  and  the  electrical  charge  on 

rain 

Relation  of  point  discharge  to  rain  currents 

Computation  of  raindrcp  charging 
Rain  gushes  following  lightning 
Raindrop  collection  efficiencies 

Rapid  appearance  of  rain  from  clouds  in  New  Mexico 

Computation  of  raindrc^  collection  efficiencies  in 
electrified  clouds. 

Effects  of  electric  field  on  colliding  water  drops 

Formation  of  rain  by  coalescence 


Massachusetts  Inst,  of  Tech.,  Cambridge 
FINAL  REPORT,  by  Pauline  M.  Austin.  Rept.  for 
1  Mar  56-30  Nov  57  on  Weather  Radar  Research,  Con- 
tract DA  36-039-SC-71136.  31  Dec  57,  27p.  AD- 153 903. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  387 

The  basic  purpose  of  this  project  is  to  conduct  a  pro- 
gram of  experimental  and  theoretical  research  in  the 
field  of  weather  radar.  This  program  includes  evalu- 
ating the  radar  as  a  meteorological  instrument,  de- 
vising and  testing  additional  instrumentation  for  mete- 
orological observations  ,  and  taking  observations  and 
using  them  in  meteorological  research.  Major  aspect? 
of  the  research  are,  therefore,  instrumentation,  ob- 
servation, analysis  of  data  and  pursuance  of  related 
theoretical  studies . 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
ON  THE  VERTICAL  PROPAGATION  OF  A  DIS- 
TURBANCE THROUGH  THE  MESOSPHERE,  by 
Katstyuki  Ooyama.    Scientific  rept.  no.  6  on  Contract 
AF  19(604)1738.    Sep  58,  77p.   14  refs.    AFCRC-TN- 
58-499. 

Order  from  LC  mi$4.50,  ph$12.30  PB  137  835 

The  vertical  propagation  of  a  hydrodynamical  dis- 
turbance, in  which  the  latitudinal  variation  erf  the 
CorioUs  parameter  is  the  only  cause  of  wave  propaga- 
tion, is  studied  in  connection  with  possible  solar- 
weather  relationships.   The  effect  of  a  vertically 
variable  stratification  in  the  mesosphere  on  the  verti- 
cal transmission  of  the  disturbance  is  first  examined. 
Then,  the  three-dimensional  Green's  funaion  of  the 
Roesby  wave  equation  with  constant  coefficients  is 
derived  by  making  use  of  the  method  of  stationary 
phase,  and  the  energy  propagation  is  discussed.    Rela- 
tive accumulation  of  the  energy  along  the  forerunner 
«  disturbance,  which  proceeds  in  all  directions  from 


the  initial  point  source  of  the  disturbance  with  the 
maximum  group  velocities  for  the  respective  direc- 
tions, is  shown  to  take  place.    However,  within  sev- 
eral weeks  after  the  initial  disturbance,  the  fore- 
runner does  not  become  well  developed;  and  theen- 
ergy  density  propagated  with  the  maximum  group 
velocity  is  insignificant  when  compared  with  that 
propagated  more  slowly,  if  the  size  of  the  initial  dis- 
turbance is  within  the  range  considered  here.  The 
speed  of  the  maximum  disturbance  is  found  to  depend 
to  a  great  extent  cmi  the  initial  size.  The  estimate  of 
possible  magnitudes  of  such  a  disturbance,  which 
might  be  induced  by  a  corpuscular  stream  in  the  high 
atmosphere  and  propagated  downward,  is  given  in 
terms  of  the  vertical  velocity.   (Author) 


Operations  Research,  Inc.  ,  Silver  Spring,  Md. 
THE  SCATTERING  OF  THERMAL  RADIATION  BY 
CLOUDS,  by  Donald  A.  Melnick  and  J.  K.  Bragg. 
Scientific  rept.   no.  2  on  Contract  AF  19(604)1422. 
4  Dec  57,  25p.  4  refs.  Technical  paper  no.  6. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  137  560 

This  paper  is  a  summary  of  certain  theoretical  re- 
sults on  the  transmission  of  thermal  radiation.    In 
the  first  pan,  a  solution  to  the  problem  of  trans- 
mission of  thermal  radiation  through  a  layer  of 
scattering  particles  is  derived  by  two  approximation 
methods.    The  result  is  given  as  a  function  of  angle 
of  incidence,  and  a  scattering  parameter  of  the  med- 
ium.   Although  approximate,  this  solution  is  more 
accurate  than  the  precision  of  measurements  which 
can  usually  be  made  in  the  field  or  in  the  laboratory. 
The  second  part  contains  certain  practical  but  less 
exact  approximations  necessary  to  apply  these  results 
to  the  problem  of  scattering  of  radiation  by  clouds. 
(Author) 


Radiobiological  Lab.  ,  U.  of  Texas,  Austin. 
A  CORRELATION  ANALYSIS  OF  THE  RELATION- 
SHIP BETWEEN  WEATHER  VARIABLES  AND  AT- 
MOSPHERIC RADIOACTIVITY,  by  J.  A.  Davis, 
Loren  C.   Logic  (School  of  Aviation  Medicine)  and 
others.    Feb  60,  8p.   8  refs.  AFSAM  rept.  60-35. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  457 

Correlation  analysis  between  various  surface  weather 
parameters  and  samples  of  atmospherically  borne 
radioactive  material  has  been  performed.    The  ma- 
terial collected  was  primarily  of  natural  origin  (i.  e.  , 
radon  and  thoron).    The  analysis  suggests  that  the 
natural  radioactive  material  is  transported  into  the 
Austin  area  within  the  turbulence  associated  with  a 
cold  frontal  passage  and  concentrated  in  the  lower 
air  layers  by  the  ensuing  elevated  temperature 
inversion. 


Technical  Operations,  Inc.,  Burlington,  Mass. 
ANALYSIS  OF  THE  PERFORMANCE  OF  THE 
AVIATION  WEATHER  SYSTEM.    VOLUME  I. 
SUMMARY,    CONCLUSIONS,    RECOMMENDATIONS, 
by  Roger  F.  Willis,  Donald  Schimelfenyg,  and 
Theodore  W.  Schwenke.   Final  rept.  on  Contract 
FAA/BRD-39.    30  Dec  59,  71p. 
Order  from  OTS$ 2. 00  PB  161  751-1 
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The  conclusions  and  recoTiunendations  are  based  on  a 
time  analysis  of  the  aviatitxi  weather  system  and  a 
study  of  the  effect  of  age  dn  the  credibility  of  weather 
information.   The  aviation  weather  system,  as  studied, 
includes  the  weather  servi|ces  provided  by  the  U.S. 
Weather  Bureau,  the  Air  F^orce,  the  Navy,  and  the 
airlines,  with  emphasis  oa  aviation  operations  over 
the  continental  United  States.  The  conclusions  and 
recommendations  are  bas^d  on  the  information  pres- 
ently available  on  such  variables  as  the  number  of 
forecast  centers  in  the  system,  the  number  and  types 
of  airports  and  air  bases,  the  weather  information 
traffic  load,  and  the  configuration  of  the  teletype 
networks. 


Technical  Operations.  Inc.  ,  Burlington,  Mass. 
ANALYSIS  OF  THE  PERFORMANCE  OF  THE  AVIA- 
TION WEATHER  SYSTEM    VOLUME  II.   DISTRIBU- 
TION OF  WEATHER  INFORMATION;  AGE  ANALYSIS 
OF  WEATHER  INFORMATION;  OBSERVATION  PROC- 
ESS AND  INSTRUMENTS;  COMMUNICATION  SYS- 
TEMS;  [and]  CREDIBILITY  OF  WEATHER  INFORMA- 
TION, by  Roger  F.  Willis,  Donald  Schimelfenyg.  and 
Theodore  W.   Schwenke.   Final  rept.   on  Contract 
FAA/BRD-39.    31  Jan  60,   ?83p.   98  refs. 
Order  from  OTS  $4.  00  PB  161  751  -2 

This  volume  contains  details  supporting  the  conclusions 
and  recommendations  of  vdlume  1  (PB  161  751-1) 


of  vdl 


Frost  Sc  ence 


Army  Siow,  Ice.  and  Rsr^nafrost  Research  Estab- 
lishment,  Wilmette,   111. 
AIRFIELDS  ON  FLOATINC  ICE  SHEETS  FOR 
ROUTINE  AND  EMERGENCY  OPERATIONS,  by 
Andrew  Assur.    Preliminaty  edition.    Jan  56,  25p. 
SIPRE  rept.  36. 
Order  from  LC  mi$2.  70,  j)h$4.  80  PB  147  184 

The  recommendations,  co\ering  only  practical  field 
aspects,  are  based  on  theolretical  work,  field,  exper- 
iments, and  practical  exp>e(rience  of  personnel  erf  the 
Snow  Ice  and  Permafrost  Research  Establishment. 
They  follow  chronologically  the  procedures  necessary 
for  the  establishment  and  r^aintenance  of  airfields  on 
Ice. 


Army  Snow  Ice  and  Permafrost  Research 

Establishment,  Wilmette[  III. 
ICE  FABRICS  AND  THE  UNIVERSAL  STAGE,  by 
Chester  C.  Langway,  Jr.  Aug  58,  21p.  35  refs.  Tech- 
nical rept.  62;  AD- 206  681. 
Order  from  LC  mi$2.70,  Dh$4.80  PB  147  185 

A  universal  stage  for  laboratory  and  field  use  [J.  Geol . 
49:590-598,  1951]  is  described,  and  the  techniques  of 
ice-fabric  studies  are    reviewed.  The  new  stage  is 
based  on  the  same  principle  as  that  of  Fedorow  for 
use  on  a  polarizing  petrographic  microscope  and  has 
4  axes  of  rotation.   Three  of  the  axes  are  graduated, 
one  serving  as  an  azimuth  control,  the  other  2  for  re- 
cording the  angle  of  inclination.  The  4th  axis  allows 
the  entire  stage  to  be  rotated  on  a  vertical  axis  with- 
out disturbing  the  oriented  specimen.  The  stage  is 


mounted  between  6-in.  disk  polaroids  and  can  ac- 
commodate a  thin  section  up  to  5  in .  in  diam .  The 
plastic  cover  plate  is  etched  with  a  1-cm  grid  for  di- 
rect grain-size  measurements  and  is  equipped  with  a 
small  copper  indicator  for  obtaining  azimuth  positions, 
(Author) 


Goethe  U. ,  Frankfurt  (West  Germany). 
RESEARCH  ON  RELATIONS  BETWEEN  ICE  NUCLEI 
AND  ATMOSPHERIC  AEROSOLS,  by  Hans- Walter 
Georgii.   Technical  (Final)  rept.  on  Contract 
AF  61(514)927.   May  59,   ll6p.  75  refs.    AFCRC-TR- 
59-288;  AD- 232  257. 
Order  from  LC  mi$6.00,  ph$18.30  PB  146  299 

Contents: 

Survey  on  recent  research  on  ice  formation  in  the 

atmosphere 
Problems  treated  in  present  investigation 
Description  of  instrumental  equipment  for  research  on 

freezing  nuclei 

Determination  of  the  number  of  ice  particles  in  the 

cold  chamber 

Check  of  counting  process  with  the  method  after  BIGG 
Results  of  measurements 

Measurements  at  continental  locations 

Relations  between  size  and  number  of  condensation 

nuclei  and  the  concentration  and  aaivity  of 

freezing  nuclei 
On  the  properties  of  the  maritime  aerosols  for  the 

freezing  process  in  supercooled  clouds 
Demonstration  of  the  ice-nucleation  activity  of  the 

atmospheric  aerosols  by  direct  methods 


Geology 


Cornell  U. ,  Ithaca,  N.  Y. 
HYDROTHERMAL  GEOCHEMISTRY  OF  IRON,  by 
William  T.  Holser  and  Cecil  J.  Schneer.    Final  rept. 
on  Contract  Nonr-401(07).    15  Aug  57,  62p.  86  refs. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  802 

The  solubility  of  magnetite  was  measured  in  dilute 
aqueous  solutions  of  HCl  at  high  temperature  and 
pressure.    At  390  C,  440  bars,  in  0.0002  M  HCl, 
300  ppm  ferrous  iron  are  dissolved.   Solubility  de- 
creases with  acid  concentration;  in  pure  water  at  the 
same  conditions  solubility  is  less  than  0.02  ppm. 
Magnetite  was  synthesized  by  reaction  of  acidic  iron 
chloride  solutions  with  calcite  at  high  tempjerature 
and  pressure. 


Iowa  Engineering  Experiment  Station.  Ames. 
GEOLOGIC  AND  ENGINEERING  PROPERTIES  OF 
SILTS  NEAR  BIG  DELTA  AND  FAIRBANKS. 
ALASKA,  by  G.  F.  Lindholm,  L.  A.  Thomas  and 
others.    Final  rept.    1  on  Contract  Nonr-530(04). 
1  Dec  57,   37  refs. 
Order  from  LC  mi$6.  90.  pl)$21.  30         PB  137  978 

This  report  is  presented  in  two  parts.  (1)  Study  of 
silts  in  Big  Delta  region  (2)  Study  of  silts  in  Fair- 
banks region. 
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Free  U.  of  Berlin  (Germany), 
COLLECTION  OF  STATISTICAL  DATA  FOR 
METEOROLOGICAL  STUDIES  OF  THE  UPPER 
ATMOSPHERE,  by  P.  Beelitz,  J.   Clauss,  and  W.  Fett. 
Technical  (scientific)  note  no.   1  on  Contract  AF 
61(052)156.    31  July  59,  44p.    19  refs.  AFCRC-TN-59- 
610;  AD-231  784. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  817 

Nocturnal  radiosonde  ascents  were  collected,  checked 
and  supplemented  for  the  winter  months  January, 
February  and  March  1955  through  1958  from  56 
selected  aerological  stations  in  Europe  and  adjacent 
areas.    As  the  result,  data  of  pressure  height, 
temperature  and  wind  for  the  standard  pressure  levels 
700.  500,  300,  200,  and  100  mb.  as  well  as  the 
surface  data  and  sea- level  pressure  are  given  in  a 
complete  form  on  punched  cards,  lists  and  micro- 
films.   The  methods  and  means  employed  are  de- 
scribed.   Besides  comments  on  the  sources  of  data  and 
the  description  of  working  operations,  the  synoptic- 
aerological  criticism  of  the  data  and  the  developed 
scientific-technical  resources  are  given  in  more  de- 
tail.   The  experiences  with  the  individual  radiosonde 
networks  are  pointed  out.    A  selection  of  scientifically 
and  methodically  interesting  printing  samples  il- 
lustrates the  methods  used.    (Author) 


Ionosphere  Research  Lab. ,  Pennsylvania  State 

U. .  University  Park. 
FINAL  REPORT  FOR  1  JANUARY  1955  TO 
31  AUGUST  1958,  by  A.   H.  Waynick.   Rept.  on 
Ionospheric  Research.  Contract  AF  19(604)1304. 
30  Sep  58,  56p.  242  refs.    AFCRC-TN-58-247. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  137  685 

Research  included  theoretical  and  experimental  in- 
vestigations on  the  physics,  dynamics  and  general 
properties  of  the  ionic  layers  of  the  earth's  atmos- 
phere.   The  problems  outlined  fit  under  the  broad 
categories  of  recording  programs,  electromagnetic 
studies,  solar  and  high  atmosphere  physics,  iono- 
spheric phenomena  and  equipment  development. 
Brief  descriptions  of  related  work  supported  by  other 
agencies  are  included  in  this  portion  of  the  report. 
Four  investigations  completed  or  modified  prior  to 
June  1957  complete  this  material. 

Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
A  RADIOACTIVE-IONIZATION-GAGE  PRESSURE- 
^ffiASUREMENT  SYSTEM,  by  N.  W.  Spencer,  R    L 
Boggess  and  others.    Scientific  rept.  ES-1  on  Con- 
tacts AF  19(604)  (545,   1511,   1948)  and  National 
^lence  Foundation  Grant  Y/10.  20/249.    May  58,  66p. 
6ref8.    2597-3-S;  AFCRC-TN-58-422;  AD-152  590. 
Urder  from  LC  ml$3.  90,  ph$10.  80  PB  146  501 

An  air-pressure-measurement  system  employing  a 
radioactive  ionization  gage  has  been  developed  for  use 
in  rockets  for  the  determination  of  surface  pressures 
*mch  can  be  interpreted  in  terms  of  the  ambient 
pressure,  density,  and  temperature  of  the  atmos- 
P^re.   The  system  has  proven  useful  for  the  meas- 
l^ement  of  pressures  from  atmospheric  to  at  least 
10  ^  mb.   (Author) 


Upper  Air  Research  Labs. ,  U.  of  Utah,  Salt  Lake 

City. 
IMPROVEMENTS  IN  THE  FALLING  SPHERE  INSTRU- 
MENTATION, byObedC.  Haycock.    Final  rept.  on 
Contract  AF  19(604)4956.    10  Feb  60,  28p.  4  refs. 
AFCRC-TR-60-233. 
Order  from  LC  ml$2.70,  ph$4.80  PB  147  297 

Investigations  have  been  made  to  improve  the  circuitry 
and  performance  of  the  falling  sphere  experiment.    A 
study  has  been  made  of  the  operation  of  the  sphere  and 
conversion  from  mechanical  Riming  and  electronic 
tubes  to  solid  state  devices  insofar  as  the  state  of  the 
art  will  permit.    The  results  of  a  study  of  the  antehna 
operation  at  400  and  at  730  mc  are  also  included. 
(Author) 

Oceanography 


Martin  Co.  .Baltimore,   Md. 
A  RESEARCH  PROGRAM  FOR  MARINE  GROWTH 
PREVENTION  BY  ULTRASONICS,  by  C.   W. 
Waldvogel  and  J.   W.   Pieczynski.    Rept.  for  Nov  58- 
Mar  59  on  Contract  NOa(s)  56-910-C.    May  59,   51p 
ER  10764;  AD-219  982. 
Order  from  LC  ml $3.  60,  ph|9.  30  PB  147  155 

A  test  program  was  conducted  to  determine  the  effec- 
tivlty  of  ultrascwiics  on  marine  growth.    This  program 
utilized  ultrasonic  vibrations  on  two  14-ft  aluminum 
hulls  in  conjunction  with  two  similar  boats  as  controls. 
For  each  test,  two  boats  were  used,  one  hull  was  ul- 
trasonically  vibrated,  and  the  other  used  as  a  means 
to  determine  the  amount  of  growth  without  vibration. 
The  cleanliness  of  the  ultrasonically  vibrated  boat 
hull  on  all  four  tests  indicates  that  ultrasonic  vibra- 
tion is  effective  against  marine  growth. 


Narragansett  Marine  Lab. ,  U.  of  Rhode  Island, 

Kingston. 
BIOLOGICAL  PRODUCTIVITY  PROJECT,  by  David 
M.  Pratt  and  Harold  Berkowitz.  Annual  progress  rept. 
for  1  Jan-31  Dec  57  on  Contract  Nonr- 396(03).  Jan  58, 
9p.  Reference  no.  58-2. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  1 38  283 

Growth  rates  of  the  quahog,  Venus  mercenaria  L. ,  in 
Narragansett  Bay  have  been  studied  over  a  three- year 
period  in  relation  to  various  environmental  factors. 


ENGINEERING 


Ordnance  Tank -Automotive  Command  [Center  Line 
Mich.  ] 

PROCEEDINGS  OF  THE  CONFERENCE  ON  EDUCA- 
TIONAL ASPECTS  OF  LAND  LOCOMOTION  HELD 
AT  THE  UNIVERSITY  OF  MICHIGAN,   ANN  ARBOR 
JANUARY  27  AND  28,    1958,  by  B.  A.   Unlendorf.  ed 
July  58.  33p. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  775 
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Contents: 

Interest  of  ordnance  in  an  educational  and  research 

program  in  land  locomcxion 
Adaptation  of  curricula  oo  modem  needs 
New  curriculum  in  automotive  engineering 
Research  and  land  locomotion 
Research  in  automotive  problems 
Educational  needs  in  mobility  and  trafficability 
Expanding  fields  of  automotive  problems 
From  components  to  the  vehicle  as  a  whole 
Interest  of  industry  in  the  studies  of  soils  considered 

as  a  medium  ctf  operation  for  tools  and  vehicles 


tip 


Aeronautioal  Engineering 


Air  Crew  Equipment  Lib. ,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
NEW  INHALATION  VALVE  FOR  USE  WITH  A-13A 
OXYGEN  MASK,  TEST  AND  EVALUATION  OF,  by 
E.  L.   Michel.   Final  rept.  6  June  56.    I3p.  TED  NAM 
AE-5166;  NAmC-ACEL-286;  AD-117  563. 
Order  from  LC  mi$2.  40J  ph$3.  30  PB   146  508 

The  inhalation  valves  presently  incorporated  in  the 
A-13A  oxygen  mask  have  been  cause  for  considerable 
concern  because  of  their  extreme  sensitivity  to  dirt  or 
other  foreign  material.    This  condition  which  could 
render  oxygen  masks  inoperable  during  flight  poses  a 
definite  hazard  to  pilots.    A  new  design  inhalation  valve 
has  been  developed  by  Ensigns  R.  K.  Sutz  and  L.  S. 
Schonberger,   which  endeavors  to  eliminate  any  mask 
failures  which  could  be  (^used  by  this  condition.    Re- 
sults of  tests  conducted  Indicate  that  the  subject  valves 
do  operationally  comply  With  the  requirements  speci- 
fied  in  specifications  M|L-V-7553(ASG). 


Ballistic  Research  Lab^. ,  Aberdeen  Provmg 

Ground,  Md. 
A  PHCTOMETEORONlCl  METHOD  FOR  BOMB 
BALLISTICS  AND  FOR  MEASUREMENTS  OF  THE 
FUGHT  PERFORMANCE  OF  AIRCRAFT,  by 
R.  S.  Zug.    26  Sep  42,  <Mp.    Rept.  no.  279. 
Order  from  LC  mi$5.40j  ph$15.30  PB  146  948 


The  Photometeoronic  method  utilizes  two  vertical 
cameras  mounted  at  opposite  ends  of  a  suitable  base 
line.    An  airplane  carrying  a  flashing  light  flies  by 
night  (or  by  day,  with  sptcial  equipment)  at  any  de- 
sired altitude  and  betwetJn  the  two  cameras  each  of 
which  records  the  succeisive  images  erf  the  flashing 
light  on  a  photographic  p|ate.    Coincident  with  each 
flash  a  radio  signal  fronn(  the  airplane  is  received  and 
recorded  at  a  ground  station,  for  timing  purposes.    In 
range  bombing  the  instart  of  bomb  release  is  signified 
by  a  special  flash  and  rapio  signal.   The  data  from  the 
photographs  and  time  records  yields  the  course  and 
speed  of  the  plane  with  h  gh  percision,  as  a  funaion 
of  time. 


Boeing  Airplane  Co.  [Seattle,  Wash. ) 
WATER  VAPOR  PUMP  STUDY,  by  John  R.  Malcolm. 
Rept.  on  Contract  AF  33^616)5724.    Feb  60,  136p. 
lOrefs.    WADC  Technical  rept.  59-254. 
Order  from  OTS  $2.75  PB  161  705 


This  report  presents  the  results  of  a  study  to  deter- 
mine the  feasibility  of  utilizing  a  water  vapor  pump  to 
lower  the  vapxw  pressure  of  a  water  heat  sink  to  obtain 
water  boiling  temperatures  in  the  40°  -  70°F  and  the 
120°  -  160*^  range,  for  applicaticxi  in  aircraft  cover- 
ing the  speed  range  from  Mach  1 . 5  to  12  and  altitude 
range  from  sea  level  to  150,000  feet.   The  criteria  of 
feasibility  was:  (a)  Can  water  vapor  pumps  be  built  in 
the  size  range  of  interest?  (b)  What  penalty  results  to 
the  vehicle  and  how  does  this  penalty  compare  with 
alternate  methods  of  absorbing  the  heat  load?  The 
pump  types  considered  are  the  rotary  positive  dis- 
placement, centrifugal,  axial  flow  and  ejectors.   Cen- 
trifugal compressors,  both  alone  and  in  combination 
with  an  expendable  ammonia  system,  and  ejectors 
combined  with  an  ammonia  system  are  feasible  for 
producing  40°  -  7(PF  boiling  on  bombers  with  a  flight 
time  in  excess  of  3  hours.   No  vapor  pumps  studied 
are  competitive  with  alternate  schemes  for  providing 
a  heat  sink  with  120°  -  160°F  boiling.   (Author) 


Chicago  Midway  Labs. ,   U.  erf  Chicago,   III. 
DETERMINATION  OF  FACTORS  GOVERNING  SE- 
LECTION AND  APPLICATION  OF  MATERIALS  FOR 
ABLATION  COOLING  OF  HYPERVELOCITY  VEHI- 
CLES, by  John  H.   Bonin,   Channon  F.   Price,  and 
Henry  Halle.    Rept.  on  Materials  Analysis  and  Eval- 
uation Techniques,  Contract  AF  33(616)5436.    Feb  60, 
162p.   WADC  Technical  rept.   59-87,  pt.   3. 
Order  from  OTS  $3.  00  PB  161  702 

The  results  obtained  from  tests  of  samples  of  fifty- 
two  different  materials  are  presented.    The  samples 
were  exposed  to  the  high -temperature  plasma  dis- 
charge produced  in  an  air- stabilized  electric  arc. 
The  sample  shape,  test  conditions  and  test  procedure, 
and  the  material  behavior  are  reported  upon.    (Author) 
(See  also  PB  161  049) 


David  Taylor  Model  Basin,   Washington,  D.  C. 
ANALYZING  THE  STEPLESS  PLANING  BOAT,  by 
Eugene  P.  Clement.    Nov  56,  42p.  8  refs.    Research 
and  development  rept.   1093. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  036 

This  report  gives  methods  of  presenting  and  using 
information  on  the  hull  forms  and  model  performance 
of  planing  boats  to  guide  the  design  of  future  boats. 
The  effects  on  performance  of  variations  in  some  at 
the  jjrimary  planing  boat  parameters  are  illustrated 
and  discussed.    A  design  method  is  proposed,  and 
data  are  presented  to  assist  in  making  correct  design 
decisions.   (Author) 


Douglas  Aircraft  Co. ,  Inc.  ,  Long  Beach,  Calif. 
COOUNG  METHODS  AND  EQUIPMENT  FOR  SUPER- 
SONIC AIRCRAFT,  byC.  B.  Werth,  H.  K.  McCluer, 
and  B.  T.  Fitchett.  Rept.  for  15  May  56-15  Nov  57  on 
Contract  AF  33(616)3723.  Feb  60,  I59p.  152  refs. 
WADC  Technical  rept.  57-619;  AD- 151  141. 
Order  from  OTS  $3.00  PB  161  731 

Methods  of  cooling  the  cabin  and  equipment  that  were 
considered  include  (1)  air  cycle,  vapor  cycle  and  ab- 
sorption cycle  refrigeration,  (2)  rejection  of  heat  to 
expendable  coolants  ,  and  (3)  relatively  unexplored 
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methods  such  as  vortex  tubes  ,  thermoelectric  cooling 
and  endothermic  reactions.  Twenty-eight  cooling 
systems  were  conceived  and  analyzed,  all  of  which 
are  classified  as  storage  systems  .   Six  of  the  more 
promising  systems  were  evaluated  to  determine  the 
drag  horsepower  attributable  to  each.   Further,  the 
design  and  development  problems  associated  with 
these  systems  were  evaluated.   Storage  cooling  sys- 
tems using  fuel  and  water  as  heat  sinks  were  found  to 
to  be  the  most  oromisinc  sysrems  investigated. 


Flight  Control  Lab. ,  Wright  Air  Development  [Div.] 

Wright -Patterson  AFB,  Ohio, 
INVESTIGATION  OF  A  TECHNIQUE  FOR  IMPROVING 
AIRCRAFT  RESPONSE  USING  A  COMPLEMENTARY 
OPTIMUM- RESPONSE  MODEL,  by  Raymond  R.  Rath. 
Sep  56,  81p.  3  refs  .  WADC  Technical  note  56-475; 
AD-llO  518. 
Order  from  LC  mi$4.80,  ph$13.80  PB  147  591 

The  pitch  response  of  an  F-89  aircraft  to  a  command 
input  is  investigated  using  the  two-degree  of  freedom 
shon  period  mode  approximation.  The  command  input 
IS  fed  into  both  the  airframe-hydraulic  servo  combina- 
tion and  a  black  box  represented  by  an  "ideal"  transfer 
function  of  the  same  order  as  the  airframe  transfer 
function.  The  two  outputs  are  compared  and  some  func- 
tion of  the  difference  is  fed  back  to  the  input  of  only  the 
airframe- servo  system.  Several  feedback  configura- 
tions are  investigated  by  means  of  root- locus  tech- 
niques .  The  response  of  the  system  with  a  particular 
feedback  function  is  determined  analytically  for  seven 
different  flight  conditions  covering  the  flight  regime  of 
the  F-89.  A  computer  soluticm  is  then  obtained  for 
these  seven  conditions  and  the  "best"  fixed  gain  for  all 
conditions  is  determined.  The  results  show  that  the 
response  of  the  airframe  to  a  command  input  remains 
very  close  to  the  response  of  the  "ideal"  transfer 
function.  (Author) 


General  Applied  Science  Labs  . ,  Inc  . ,  Westbury. 

N.  Y.  ^ 

NOTE  ON  THE  BROAD  SPECTRUM  NOISE  OF  A 
JET  AND  ITS  SILENCER,  by  Sin-I  Cheng.  Rept.  on 
Contract  AF  49(638)194.  Nov  59,  24p.  9  refs.  GASL 
Technical  rept.  no.  149;  AFOSR-TN-59- 1309. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  320 

in  this  note,  it  is  intended  to  amplify  some  of  the  im- 
plications of  the  model  for  analyzing  the  broad  spec- 
trum noise  of  a  jet  as  was  presented  in  a  previous  re- 
pon  when  applied  to  practical  systems.  Experimental 
results  on  the  noise  reduction  by  the  C.  F.  100  Orenda 
i  '''^^^*'  ^*^^"'^^''  ^"^  by  the  UTIA  Model  Ground 
Muffler  are  discussed  from  the  points  of  view  of  both 
the  Lighthill's  model  and  the  present  model.  Based 
upon  Lighthill's  model,  it  appears  necessary  to  as- 
sume a  very  large  increase  of  the  turbulence  intensity 
accompanying  the  diffusion  of  the  jet  velocity.  Ac- 
cording to  the  present  model,  where  the  change  of  the 
turbulence  intensity  is  neglected,  the  observed  noise 
reduction  or  increase  is  explained  by  the  change  of  the 
relative  thickness  of  the  shear  layer  that  appears  to 
be  of  reasonable  magnitudes  .   (Author) 


Heat  Transfer  Lab. ,  U.  of  Minnesota,  Minneapolis. 
EXPERIMENTAL  STUDIES  FOR  DETERMINING 
HEAT  TRANSFER  ON  THE   RIBBONS  OF  FIST 
TYPE  PARACHUTES,  by  P.  A.  Schoeck,  J.  N.  Hool, 
andE.  R.  G.  Eckert.    Rept.  on  Contract 
AF  33(616)3755.    Feb  60,   103p.  13  refs.    WADC  Tech- 
nical note  59-345. 
Order  from  OTS  $2.  50  re  161  745 

Experimental  heat  transfer  studies  were  conducted  on 
models  representing  the  ribbons  of  Fist  type  f)ara- 
chutes.   The  measurements  were  made  in  the  Reynolds 
number  ranges  from  .  03  x  105  to  .  6  x  10^  and  from 
2.5  x  105  to  5  X  105  where  the  Reynolds  number  is 
based  on  ribbon  width  and  on  the  average  velocity  and 
properties  in  the  slots  between  the  ribbons.    Low 
ratios  of  the  pressures  upstream  and  downstream  of 
the  models  were  conneaed  with  the  small  Reynolds 
number  tests  and  high  pressure  ratios  with  the  large 
Reynolds  number  experiments.   The  effect  of  ribbon 
spacing  (porosity)  upon  the  heat  transfer  was  investi- 
gated.  The  data  are  presented  in  dimensionless  form. 
The  data  can  be  used  for  the  prediction  of  convective 
heat  transfer  rates  on  Fist  type  parachutes  during 
descent.   (Author) 


Hiller  Aircraft  Corp. ,  Palo  Alto,  Calif. 
DUCTED  PROPELLERS:  A  CRTTICAL  REVIEW  OF 
THE  STATE  OF  THE  ART,  by  A.  H.  Sacks  and 
J.  A.  Burnell.   Rept.  on  Contract  Nonr- 2677(00). 
26  June  59,  74p.  124  refs.   Rept.  no.  ARD-232. 
Order  from  LC  mi$4.50,  ph$12.30  re  146  404 

A  critical  survey  is  made  of  the  state  of  the  art  of 
duaed  propellers.   The  survey  is  divided  generally 
into  theoretical  and  experimental  research,  and  a 
comprehensive  table  of  the  latter  is  presented  showing 
the  type  and  extent  of  experimental  investigations 
carried  out.    Specific  reports  are  discussed  where 
appropriate,  and  various  aspeas  of  the  ducted  pro- 
peller problem  are  considered  in  some  detail.   A 
summary  of  the  state  of  the  art  is  presented  along 
with  some  recommendations  for  future  research 
(Author) 


Human  Sciences  Research,  Inc.,  ArHngton,  Va 
AIRPORT  MARKING  AND  LIGHTING  SYSTEMS-   A 
SUMMARY  OF  OPERATIONAL  TESTS  AND  HUMAN 
FACTORS,  by  William  A.   Lybrand,   W.  S. 
Vaughan,  Jr.,  and  John  P.  Robinson.    Final  rept.  on 
Contract  FAA/BRD- 13.    May  59,  230p.  20  refs 
HSR-RR-59/1-MK. 
Order  from  OTS  $3.  50  PB  161  750-1 

Contents: 

Chap.   1.    Introduction 

Chap.  2.   Operational  test  results  from  Areata  to  Dow 

Chap.  3.    Flight  mode  analysis  erf  AML  functions 

Chap.  4.   Outline  (rf  recommended  research  and 

develoi»nent 
Technical  note  1.   AML  as  system  design  and  re- 
search and  development  pjroblems 
Technical  note  2.   The  nature  of  the  pilot's  task 
Technical  note  3.    Information  requirements  derived 

from  analysis  of  the  pilot's  task 
Technical  note  4.  The  information  required  for  the 
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visual  control  of  aircraft  landings 
Technical  note  5.    Implications  of  accident  and  pilot 

reaction  time  data  foif  AML  design 
Technical  note  6.    Detejrminants  of  intensity  and 

fx>8itioning  of  approa(ih  and  runway  lighting 
(For  a  condensed  version  directed  to  the  general  non- 
technical reader  see  PQ  161  750-3) 


Human  Sciences  Research,  Inc.,  Arlington,  Va. 
AIRPORT  MARKING  AtND  UGHTING  SYSTEMS:  A 
SUMMARY  OF  OPERAJTIONAL  TESTS  AND  HUMAN 
FACTORS,  by  WilliamjA.  Lybrand,  W.  S.  Vaughan,  Jr. 


t 


and  John  P.  Robinson.  Final  rept.  appendix  (with  se- 
lected annotations  and  Jibliography)  on  Contract 


FAA/BRD-13.  May  59, 

59/1 -MK. 

Order  from  OTS  $6.00 


415p.  653  refs.  HSR-RR- 


PB  161  750-2 


This  volume  contains  sjummaries  and  references  of 
published  repons  on  airpon  marking  and  lighting  and 
related  topics  .  It  can  l»e  used  as  a  catalog  of  informa- 
tion about  air^rt  marking   and  lighting  to  aid  airport 
design  engineers  and  FiAA  research  personnel  in 
identifying  and  locating  reports  .  (SeealsoPB  161  750- 1) 


Human  Sciences  Resejarch,   Inc.  ,   Arlington,  Va. 
AIRPORT  MARKING  AND  LIGHTING  SYSTEMS:   A 
SUMMARY  OF  OPERATIONAL  TESTS  AND  HUMAN 
FACTORS,  by  WiUiam  A.   Lybrand.  W.  S.  Vaughan,  Jr. 
and  John  P.   Robinson.  Condensed  rept.  on  Contract 
FAA/BRD-13.    May  59,   31p.  13refs.  HSR-RR-59/6-MK. 
Order  from  OTS  $1.00  PB  I6l  750-3 

This  report  is  a  condensed  version  of  HSR -RR -59/1- 
MK  (PB  161  750-1).    It  is  intended  for  non-technical 
readers  in  management  or  supervisory  positions  in  the 
aviation  industry,  and  in  pertinent  government  agencies 
and  departments.    It  describes,  within  a  few  minutes 
reading  time,  what  is  known  now  and  what  needs  to  be 
learned  and  developed  ^n  operational  airport  marlung 
and  lighting. 


Flight  Control  Lab. ,  [Wright  Air  Development  [Div.  ] 

Wright -Patterson  AF$,  Ohio. 
A  SUMMARY  OF  TRIM  SYSTEM  PROBLEMS.    IN- 
VECTIGATIONS,    CONSIDERATIONS,    AND  CORREC- 
TIVE ACTIONS,  by  Richard  HolUngsworth.    Aug  58, 
46p.    WADC  Technical  rept.  58-439;  AD-155  802. 
Order  from  LC  nii$3.  30,  ph$7.  80  PB  147  580 

The  various  types  of  tr|m  systems  and  their  opera- 
tional characteristics  4re  defined.   The  most  signifi- 
cant and  recent  of  the  trim  system  investigations  are 
briefly  reviewed.   Mant  aspects  erf  trim  system  and 
component  design  are  discussed  to  illustrate  potential 
problem  areas  and  f)re$ent  possible  solutions  to  prob- 
lems which  are  encountered.   A  brief  outline  of  inves- 
tigative procedures  is  presented.    Recommendations 
are  given  which  will  asisist  in  achieving  the  maximum 
possible  degree  of  safety  in  trim  systems.    (Author) 


m 


Materials  Lab. ,  Wright  Air  Development  Div.. 
Wright -Paner son  AFBk  Ohio. 

STRUCTURAL  DAMPING  IN  ACOUSTI- 

by  W.  i.  Trapp  and  B.J.  Lazan  (U.  <rf 


ROLE  OF 
CAL  FATIGUE, 


Minnesota).    Rept.  on  Materials  Analysis  and  Evalua- 
tion Techniques  and  reprint  of  "Acoustic  Fatigue  and 
Damping",  presented  at  26th  Shock  and  Vibration 
Sympx)8ium,  San  Diego,  Calif.,  22  May  58.   Jan  60, 
3lp.  7  refs.    WADC  Technical  rept.  59-304. 
Order  from  OTS  $1 .  00  PB  161  742 

Techniques  proposed  to  reduce  or  eliminate  materials 
fatigue  damage  due  to  high  level  noise  fields  of  pro- 
pulsion systems  and  aerodyn|imically  induced  pres- 
sure fluctuations  are  discussed.   The  mechanisms, 
the  significant  parameters  involved  and  the  response 
of  materials  and  structures  are  analyzed.   The  activi- 
ties undertaken  and  notions  on  the  solution  of  the 
problem  by  employing  certain  damping  concepts  are 
presented.   (Author) 


National  Research  Labs.,  Ottawa  (Canada). 
BRIEF  EXPERIMENTS  ON  A  FLAPPED  AEROFOIL 
HAVING  A  CUSPED  CAVITY  AND  A  BLOWING  JET 
AT  THE  CUSP,  by  A.  D.  Wood.  Dec  59,  22p.  4  refs. 
Aeronautical  rept.  LR-269. 
Order  from  LC  mi$2.70,  ph$4.80  PB   147  332 

Experiments  on  a  simple  flapped  aerofoil  incorporat- 
ing a  cusped  cavity  and  having  a  blowing  jet  at  the  cusp 
show  that  it  is  possible  to  produce  a  flow  regime  in 
which  the  cavity  is  occupied  by  a  stable  trapped  vonex. 
With  the  aerofoil  immersed  in  a  quasi -two- dimensional 
finite  stream,  greater  rotation  of  the  resultant  force 
vector  was  obtained  with  a  flap  of  this  type  than  with  a 
flap  having  no  cavity.   The  results  indicate  that  the 
combination  of  a  blowing  jet  and  a  trapped  vortex  may 
be  used  to  advantage  in  enabling  an  external  flow  to 
overcome  an  adverse  pressure  gradient.   (Author) 


Naval  Weapons  Lab. ,  Dahlgren,  Va. 
FEASIBILITY  STUDY  OF  SHAPED  CHARGE  SEPARA- 
TION OF  THE  AIRCRAFT  FLIGHT  CAPSULE,  by 
G.  W.  Baker,  M.  E.  Conlon  and  others.    Final  rept. 
for  Aug  59-25  Mar  60.    11  May  60,  70p.    NWL  rept. 
no.   1704. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  123 

In  support  of  the  Navy  Integrated  Flight  Capsule  study, 
the  feasibility  of  completely  severing  service  aircraft 
fuselages,  in  air  and  underwater,  reliably  and  with 
acceptable  side  effects,  was  established  using  proto- 
type flexible  linear  shaped  charge  installations.   De- 
sign, installation  and  maintenance  characteristics  are 
described,  component  and  system  tests  summarized, 
system  reliability  analyzed  and  factors  determining 
feasibility  evaluated.   (Author) 

Polytechnic  Inst,  of  Brooklyn.  N.  Y. 
FORCED  FLEXURAL  VIBRATIONS  OF  SANDWICH 
PLATES  IN  PLANE  STRAIN,  by  Yi-Yuan  Yu.   Tech- 
nical note  no.  4  on  Contract  AF  49(638)453.   July  59, 
23p.  7  refs.    AFOSR-TN-59-567. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  974 

On  the  basis  of  the  new  flexural  theory  of  elastic  sand- 
wich plates  the  problem  of  general  forced  flexural 
vibration  in  the  plane-strain  case  is  solved.  The  re- 
sults are  made  use  at  in  solving  the  problem  of  a 
simply  supported  sandwich  plate  in  plane  strain  with 
one  of  the  two  end  sections  prescribed  a  transverse 
deflection  varying  with  time. 
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Princeton  U. ,  N.  J. 
PRELIMINARY  FLIGHT  EXPERIMENTS  WTTH  THE 
PRINCETON  UNIVERSITY  TWENTY -FOOT  GROUND 
EFFECT  MACHINE,  by  W.  B.  Nixon  and 
T.  E.  Sweeney.   Rept.   on  Contract  DA  44-177 -TC-524. 
Jan  60,  25p.  Dept.  of  Aeronautical  Engineering  rept. 
tx).  506. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  146  759 

This  paper  deals  with  measurement  of  control  moments 
and  rates,  drawing  a  comparison  with  the  controlla- 
bility of  a  HUP-1  helicopter.    Fundamental  flow  studies 
are  discussed  and  Illustrated  by  means  of  diagrams  and 
nift  pictures.    Full  scale  drag  measurements,  are  re- 
ported and  the  problem  of  momentum  drag  is  discussed 
and  shown  to  be  a  function  of  the  flow  change  over  the 
machine's  surface  produced  by  the  sink.    Full  scale 
lift  augmentation  ratios  as  a  function  of  the  height  pa- 
rameter are  presented  and  compared  with  those  of  a 
1/12  scale  model.    The  results  of  hovering  performance 
studies  are  reported  and  compared  to  Chaplin's  simple 
momentum  theory.    Over -all  handling  characteristics 
are  discussed  and  observations  of  the  machine's  per- 
formance over  rough  and  smooth  surfaces  and  anow 
are  included.  (Author) 


Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
A  THEORETICAL  EVALUATION  OF  THE  COANDA 
NOZZLE,  by  Kuo-Tai  Yen.    Rept.  on  Contract 
AF  18(600)992.    5  July  55,  32p.  7  refs.   TR  AE5501; 
[AFOSR-TN-55-253J  AD-84  518. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  161 

An  investigation  of  the  Coanda  Effea  as  applied  to  a 
two-dimensional  nozzle  (Coanda  Nozzle)  with  a  bend 
attached  to  one  side  of  its  exit  is  made  in  this  report. 
By  considering  a  perfea  fluid,  theoretical  analysis 
shows  that  an  appreciable  mass  flow  rate  increase  is 
obtained  when  the  flow  follows  the  bend  and  is  de- 
flected.  Theoretically,  the  sharper  the  corner  at  the 
bend,  the  longer  the  bend  attached  to  the  nozzle,  and 
the  longer  the  overhang,  the  larger  the  mass  flow  rate 
which  can  be  obtained.    In  particular,  the  best  theo- 
retical result  is  obtained  when  the  bend  is  sharp- 
edged.    If  the  viscous  effect  of  the  fluid  is  considered, 
the  Coanda  phenomenon,  although  theoretically  sound, 
is  difficult  to  put  into  practical  use.   Unless  effective 
and  positive  boundary  layer  control  can  be  devised 
and  applied,  the  "Coanda  nozzle",  in  its  present  form, 
seems  to  be  limited  in  its  practical  value.   (Author) 


conditions  to  experimentally  investigate  and  demon- 
strate the  effeaiveness  of  the  more  prcwnising  meth- 
ods.   Systems  were  evaluated  on  the  basis  of  visibility 
improvement,  weight  and  space  pjenalty,  complexity." 
and  reliability.    Data  are  presented  in  the  form  of 
sketches,  curves,  and  photographs  to  illustrate  the 
effectiveness  of  the  various  systems.   The  results 
indicated  that  several  of  the  methods  tested  could 
provide  satisfactory  improvement  of  windshield 
visibility  under  rain  conditions  during  landing  and 
would  be  feasible  for  installation  on  this  type  of 
vehicle.  The  most  desirable  systems,  however,  did 
exhibit  certain  inherent  limitations  and  disadvantages. 
(Author) 


Sperry  [Phoenix  Co. ,  Ariz.  ] 
DEVELOPMENT  OF  A  UNIVERSAL  AUTOMATIC 
FLIGHT  CONTROL  SYSTEM.   Quarterly  progress 
rept.   no.   1.  Apr-July  58,  on  Contract  DA  36 -039- sc- 
75040.   Aug  58.   19p.  2  refs.   Rept.   no.   3263-3768. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  407 

A  theoretical  discussion  of  the  design  considerations  of 
the  differential  required  for  the  helicopter  system  is 
presented.    Applicable  design  equations  and  criteria 
are  developed.  (Author) 


Sperry  Phoenix  Co. ,  Ariz. 
DEVELOPMENT  OF  A  UNIVERSAL  AUTOMATIC 
FLIGHT  CONTROL  SYSTEM.   Quarterly  progress 
rept.  no.  2,   1  July-1  Oct  58.  on  Contract  DA  36-039- 
8C-75040.  Oct  58,  45p.  4  refs.   Rept.  no.   1260-0001. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  408 

A  theoretical  and  practical  discussion  of  potentiometer 
power  supplies,   and  signal  demodulator  is  presented. 
Schematic  diagrams  of  the  components  are  provided, 
together  with  parts  data  pertinent  to  reliability  analy- 
sis.   The  mathematics  and  coircepts  of  reliability  pre- 
diction are  explained  and  applied  to  significant  power 
supply  and  demodulator  components.   Mathematical 
formulae  are  presented  in  exposition  of  the  applied 
theory.    Component  failure  data  from  a  variety  of 
sources  is  presented,   correlated  and  evaluated. 
(Author)  (See  also  PB  147  407) 


Research.  Inc.    [Hopkins.  Minn.  J 
INVESTIGATION  OF  WINDSHIELD  RAIN  REMOVAL 
METHODS  FOR  RE-ENTRY  TYPE  VEHICLES,  by 
Harry  R.  Mehne  and  Dennis  H.  Andersen.    Rept.  on 
Contract  AF  33(616)5831.   Feb  60,  206p.  5  refs 
WADC  Technical  rept.  59-690. 
Order  from  OTS  $3.  50  PB  16I  722 

This  report  contains  the  results  of  a  study  and  wind 
tunnel  test  program  conducted  to  investigate  methods 
of  improving  windshield  visibihty  during  landing  under 
rain  conditions.   The  investigation  was  directed  to- 
wards systems  which  would  be  applicable  to  hyper- 
sonic boost -glide  vehicles  or  manned  satellites  using 
aerodynamic  lift  for  re-entry  speed  reduction  and 
landing.    Various  methods  were  studied  and  potential 
systems  were  wind  tunnel  tested  under  simulated  rain 
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Sperry  Phoenix  Co.  ,  Ariz. 
DEVELOPMENT  OF  A  UNIVERSAL  AUTOMATIC 
FLIGHT  CONTROL  SYSTEM,   Quarterly  progress 
rept.   no.   3,   1  Oct  58-1  Jan  59,  on  Contract  DA  36- 
039-SC-75040.  31  Jan  59,  88p.  2  refs.   Rept.  no.  LJ- 
1260-0001-3. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  147  409 

The  RPM  control  system  for  helicopters  is  reviewed  in 
the  light  of  the  development  of  new  simplifying  concepts 
and  of  completion  of  flight  tests  of  a  Sperry  RPM  Con  - 
trol  System  developed  for  the  Air  Force.    The  ability, 
to  meet  the  requirements  of  SCL  1868  with  a  signifi- 
cantly simplified  system  is  demonstrated.    A  discus- 
sion of  signal  switching  and  interlock  functicwis  re- 
quired in  the  Universal  Automatic  Flight  Control  Sys- 
tem is  presented.  (Author)  (See  also  PB  147  408) 


Sperry  Phoenix  Co. ,  Ariz. 
DEVELOPMENT  OF  A  UMVERSAL  FLIGHT  CON- 
TROL SYSTEM    Quarterly  progress  rept.   no.   4, 
1  Jan-3l  Mar  59.  on  Contract  DA  36 -039 -sc -75040. 
30  Apr  59,   115p.   3  refs.   Riept.   no.   LJ- 1260-0001 -4 
Order  from  LC  mi$6  00,   pW  18.  30  PB  147  410 

The  results  of  a  computer  ^tudy  of  the  pitch  axis  per- 
formance of  the  Universal  Automatic  Flight  Control 
System  (AFCS)  and  AO-1  aircraft  are  reported.    It  is 
shown  that  the  universal  A^CS  is  capable  of  stabilizing 
the  pitch  atitude  of  the  aircraft  well  within  the  require- 
ments of  SCL  1870  in  the  presence  of  a  ten  knot  step 
vertical  gust.    Other  subjects  investigated  in  this  study 
include  altitude  control  andl  the  effects  of  servo  dead 
zone.    Analysis  of  the  helicopter  RPM  System  also  con- 
tinued during  the  past  quarter.    Controller  character- 
istics are  ccxnbined  with  the  dynamics  of  the  H-34 
helicopter  in  this  report  to  show  the  ability  of  the  RPM 
system  to  stabilize  the  helicopter  in  the  case  where  the 
rocor  is  very  lightly  loaded,    (Author)  (See  also 
PB  147  409) 


Sperry  Phoenix  Co  ,   Ariz 
DEVELOPMENT  OF  A  UN 


VERSAL  AUTOMATIC 


FLIGHT  CONTROL  SYSTEM 
rept.   no.  5,   1  Apr-30June 
039-SC-75040.   31  July  59 
1260- [0001] -5 
Order  from  LC  mi$3.  30 
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The  installation  of  the  first]  engineering  test  model  of 
the  Universal  Automatic  Flight  Control  System  in 
Sperry' 8  S-55  helicopter  isi described.    General  instal 
lation  requirements  are  refiewed,  ard  the  approach 
toward  meeting  these  requij-ements  in  the  S-55  heli- 
copter is  discussed.  (Authdr)  (See  also  PB  147  410) 


Sperry  Phoenix  Co.  ,  Arizl 
DEVELOPMENT  OF  A  UNIVERSAL  AUTOMATIC 
FLIGHT  CONTROL  SYSTffi^   Quarterly  progress 
rept.  no.  6.  1  July -30  Sep  59,  on  Contract  DA  36-039- 
8C-75040.  31  Oct  59,   lOlp.l  3  refs.   Rept.  no.  LJ-1260- 
0001-6. 
Order  from  LC  mi$5.  70,  p|i$16.  80  PB  147  412 

The  results  of  a  computer  itudy  of  the  Automatic  Flight 
Control  System  AN/ASW-li(V)  controlling  the  YAO-1 
aircraft  are  reported.    The  study  indicates  that  the  sys 
tem  is  capable  of  satisfying  the  Signal  CorfJs  Technical 
Requirement  1870  over  a  ringe  of  flight  conditions  ex- 
tending from  approach  speod  to  maximum  indicated  air 
speed  at  sea-level.    Result!  are  reported  in  terms  of 
■the  servo  system  calibration  for  each  axis.    The  simu- 
lation utilizes  deliverable  aervo  system  calibration  for 
each  axis.    The  simulation  utilizes  deliverable  servo 
systems  (i.  e    Electro -Mechanical  Rotary  Actuators). 
(Author)  (See  also  PB  147  4ll) 

Ultrasonic  Testing  rnd  Research  Lab. 
RESEARCH  AND  DEVELOPMENT  LEADING  TO  THE 
ESTABLISHMENT  OF  ULllRASONIC  TE^  STAND- 
ARDS FOR  AIRCRAFT  MATERIALS,  by  G.  L.  Cross, 
R.  E.  Kleint,  and  R.  D.  MpKown.    Rept.  for  June  58- 
June  59  on  Materials  Analysis  and  Evaluation  Tech- 
niques, Contract  AF  33(6161)5877.    Feb  60,   147p. 
10  refs.    WADC  Technical  tept.  59-466. 


Order  fromOTS$2.75 


The  rejx>rt  contains  results  of  a  four  phase  study  of 
materials  and  techniques  concerning  the  evaluation  of 
internal  flaws  by  ultrasonic  means.   The  four  questions 
studied  were:  what  material  variables  affect  the 
transmission  of  ultrasonic  compressional  waves  in 
certain  aircraft  material^;  what  material  and  geo^nei- 
rical  variables  affect  transmission  of  shear  and  sur- 
face waves  in  thin  sheet  materials;  what  are  the 
quantities  involved  when  altering  the  beam  diameter  by 
collimation;  and,  what  correlation  exists  between  the 
ultrasonic  and  mechanical  properties  of  materials 
which  contain  quantities  of  minute  porosity.   (Author) 


University  of  Southern  California.    Engineering 

Center,  Los  Angeles. 
DESIGN  AND  TESTS  OF  AERODYNAMIC  STATIC 
PRESSURE  COMPENSATORS  FOR  FOUR  SERVICE 
AIRCRAFT,  by  Frederick  O.  Smetana.    Rept.  on  Con- 
tract AF  33(600)36143.    May  59,  43p.  WADC  Technical 
rept.  59-383;  AD- 233  999. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  147  872 

Aerodynamic  static  pressure  compensators,  the  neces- 
sary shortened  nose  booms,  pitot-static  tubes,  and 
Mach  switches  have  been  developed  for  four  types  of 
service  aircraft.   These  devices  permit  the  sensing  of 
free  stream  pressure  to  within  .015  qc  for  M<  1 . 0  and 
.01  P  f or  M>  1 .  0  with  nose  booms  1/3  to  1/2  as  long  as 
existing  production  systems.    Further  work  is  reported 
which  indicates  that  the  resultant  error  for  M<  1.0 can 
be  reduced  to  0.006qc  or  less.   (Author) 


Vertol  Aircraft  Corp. ,  Morton,  Pa. 
DEVELOPMENT  OF  IMPROVED  CARGO  SLING 
SYSTEM  INCORPORATING  LOAD  STABILIZATION. 
ENGINEERING  ANALYSIS.   Final  rept.,  phase  1,  on 
Contract  DA  44-177-TC-587.   Mar  60,  78p.  1  ref 
R-186. 
Order  from  LC  ml$4. 50,  ph$12.  30  PB  146  903 

Design  and  analytical  studies  were  performed  to 
determine  optimum  configurations  of  equipment  to  be 
used  with  Army  cargo  helicopters  to  improve  their 
capabilities  in  airlifting  standardized  Army  loads 
externally.    Devices  investigated  covered  all  feasible 
concepts  (1)  for  improving  the  effective  pivot  point  of 
the  load  with  respect  to  the  helicopter  center  of 
gravity,  and  (2)  for  reducing  to  a  minimum  the 
motions  of  the  load  with  respect  to  the  fuselage. 
Specific  configurations  are  recommended.   (Author) 


Winzen  Research,  Inc.,  Minneapolis,  Minn. 
MANHIGH  II.  USAF  MANNED  BALLOON  FLIGHT 
INTO  THE  STRATOSPHERE  FLOWN  BY  DAVID  G. 
SIMONS.    Final  rept.  on  Contract  AF  29(600)808. 
June  59,  355p.  49  refs.   AFMDC-TR-59-28; 
AD- 230  805. 
Order  from  LC  mi$l  1.10,  ph$84.90        PB  146  511 

Projea  MANHIGH  II  was  undertaken  to  investigate  the 
human  factors  of  space  flight.   The  project  sought  to 
(1)  discover  how  man  reacts  in  this  hostile  environ- 
ment, (2)  learn  more  of  the  design  principles  for 
space  capsules,  and  (3)  how  to  study  man's  reactions 
to  permit  intelligent  planning  of  future  space  flight 
experiments.   (Author) 
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Chemical  Engineering 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
COLD  GAS  ATOMIZATION  OF  LOW  VOLATILITY 
LIQUIDS,  by  Malcolm  G.  Gordon.  Jan  60,  30p.  8  refs. 
CWLR-2333;  AD-231  235. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  859 

Bi8(2-ethylhexyl)hydrogen  phosphite  was  atomized  by 
cx)nipressed  air  using  a  device  similar  in  design  to  a 
multicompartment  thermal  generator  and  equipped  with 
various  nozzle  configurations.    Several  different  sam- 
pling techniques  were  used  as  a  means  of  characteriz- 
ing the  aerosol  produced.    The  data  obtained  were  com- 
pared to  the  Nukiyama-Tanasawa  equation  character- 
izing the  process,  and  the  application  of  the  cold  gas 
technique  to  a  practical  munition  device  was  considered. 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
PROTECTOR,  COLLECTIVE,   EMD,   75  CFM,   E36; 
FILTER,  PARTICULATE,   75  CFM,   E37;  AND 
FILTER,  GAS  75  CFM,  E36R1  (FINAL  ENGINEERING 
TESTS  NOS.   115,   134,    AND  135)  by  Paul  E.   Oliver, 
James  W.   Waddey,  Jr.   and  Irving  S.   Sherman.  Jan  60, 
49p.  CWLR-2335;  AD-231  790. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  861 

Final  engineering  tests  of  the  E36  75-cfm  collective 
protector,  and  its  component  E37  jjarticulate  and 
E36R1  gas  filter  units,  designed  to  provide  protection 
for  AACS  shelters  during  CBR  attacks,  and  to  heat 
and/or  ventilate  the  shelters  during  normal  operation 
are  presented.    The  test  program  showed  that  the  pro- 
totype unit  and  its  components  fulfilled  the  design 
characteristics  under  which  it  was  developed.  (Author) 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
THERMAL  ATTENUATION  BY  CHEMICAL  SMOKES, 
by  Jerry  J.   Mahoney,   Douglas  D.   Keough  and  David  T. 
Kilminster.   Rept.  for  Apr -June  55  on  Thermal  Radia- 
tion Attenuating  Cloud  Study.  Jan  60,   28p.    12  refs. 
CWLR  2353. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  550 

The  transmissivity  of  thermal  radiation  from  a  carbon 
arc  through  six  different  smokes  was  measured  at  con- 
centrations of  from  0  to  5  g/sq  m.  The  smokes  were 
tested  to  evaluate  their  capabilities  to  attenuate 
thermal  radiation  from  nuclear  detonations.  (Author) 


Banelle  Memorial  Inst.,  Columbus,  Ohio. 
DEVELOPMENT  OF  THE  ZONE -PURIFICATION 
PROCESS  FOR  PREPARING  POTABLE  WATER  FROM 
SEA  WATER,  by  W.  H.  Mink,  G.  F.  Sachsel,  and 
R.  B.  Filbert,  Jr.    Rept.  for  16  June  59-31  Mar  60  on 
Contraa  No.   14-01-001-175.    1  June  60,  36p.  2  refs. 
Saline  Water  Research  and  Development  Progress 
rept.  no.  39. 
Order  from  OTS$  1.00  PB  161  766 


As  a  first  step  toward  obtaining  the  optimum  economic 
zone-freezing  process,  the  vertical-tube  unit  was 
simulated  on  an  analog  computer  to  determine  the 
effect  of  design  parameters  on  produa  salinity.    With 
this  information  plus  some  additional  experimental 
freezing  data,  it  was  possible  to  show  that  the  optimum 
vertical-tube  tpit  would  require  four  stages,  would 
freeze  13  per  Cent  of  the  feed  before  discharging  it, 
and  would  require  that  the  temperature  difference  in 
the  freezing  zones  be  3  F.   Based  on  these  results,  it 
was  possible  to  estimate  that  the  total  plant  investment 
for  a  plant  producing  100,000  gallons  of  potable  water 
per  day  would  be  about  $2,  600,  000.   The  estimated 
operating  cost  for  a  plant  this  size  was  found  to  be 
about  $9. 60  per  1,  OCX)  gallons  of  potable  water.    For  a 
plant  designed  to  produce  10  million  gallons  of  potable 
water  pier  day,  the  total  plant  investment  and  the  daily 
operating  cost  were  estimated  at  about  $115,000,000 
and  $4.  20  per  1,  000  gallons,  respectively.    It  is 
unlikely  that  these  costs  could  be  reduced  further  even 
with  major  changes  in  the  process. 


Feltman  Research  and  Engineering  Labs . , 

Picatinny  Arsenal ,  Dover,  N.  J. 
PRESS-FIT  CLOSURES  FOR  8-INCH  T174  CHEMICAL 
SHELL,  by  Walter  J.  Puzia.  Mar  60,  24p.  Technical 
rept.  2678. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  243 

This  report  presents  the  results  of  a  study  to  estab- 
lish the  optimum  burster  casing  wall  thickness  at  the 
press-fit  for  the  8-inch  T174  chemical  shell.  Since  it 
is  known  that  leakage  of  the  shell  filler  is  usually  as- 
sociated with  "galling,"  or  abrasion,  of  the  press-fit 
surfaces,  it  is  the  objective  of  this  study  to  determine 
the  burster  casing  wall  thickness  which  produces  the 
least  amount  of  galling  of  the  press -fit  surfaces  when 
assembled.  As  this  study  does  not  cover  variations  in 
degree  of  interference,  surface  finishes  ,  or  entrance 
radii,  these  were  kept  as  nearly  constant  as  possible 
and  representative  of  established  practice  for  shell 
press-fits.  Only  the  wall  thickness  was  varied.   Rate 
of  pressing  the  parts  together  and  lubrication  of  sur- 
faces were  also  representative  of  actual  practice, ' 
Traces  were  made  of  assembling  load  versus  travel, 
using  electrical  strain  gage  equipment,  to  determine 
smoothness  of  assembling  and  magnitude  of  assem- 
bling load.  The  assemblies  were  then  sectioned  longi- 
tudinally, and  the  press-fit  surfaces  were  photo- 
graphed to  note  the  degree  of  abras  ion .  (Author) 


Naval  Research  Lab.,  Washington,  D.  C. 
THE  PRESENT  STATUS  OF  CHEMICAL  RESEARCH 
IN  ATMOSPHERE  RJRIFICATION  AND  CONTROL 
ON  NUCLEAR-POWERED  SUBMARINES,  by 
R.  R.  Miller  and  V.  R.  Plan.  Interim  rept.  21  Apr  60, 
167p.  232  refs.  NRL  rept.  5465. 
Order  from  OTS  $3.00  PB  161  518 

A  comprehensive  report  has  been  written  on  the  past 
and  present  research  and  development  effort  of  the 
U.S.  Naval  Research  Laboratory  on  the  atmospheric 
habitability  of  submarines  .  Topics  covered  include  at- 
mospheric sampling,  analysis  and  monitoring,  the 
generation  of  oxygen ,  and  the  removal  of  unwanted 
components  such  as  carbon  monoxide,  carbon  dioxide. 


145 
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hydrogen,  organic  contamihants  ,  and  aerosols  .   Em- 
phasis IS  given  to  methods  of  preventing  the  gradual 
buildup  of  contaminants  cabbie  of  decreasing  the  ef- 
ficiency of  the  crew  or  of  having  deleterious  effects  on 
delicate  or  critical  equipment.   Future  research  must 
emphasize  increasing  reliability,  complete  independ- 
ence of  an  external  sup>ply)of  oxygen,  and  more  atten- 
tion to  the  evolution  of  an  iintegrated  and  automatically 
controlled  system.  (Author) 

Naval  Supply  Research  aid  Development  Facility, 

Bayonne,  N.  J. 
ULTRASONIC  CLEANING,  by  S.  Cholmar  and 
S.  Stambler.  20  Nov  58,  67p.   35  refs.  Proj. 
NT0030I7(j)  Engineering  rept.   no.   2.  5064. 
Order  from  LC  mi$3.  90,  (>h$10.  80  PB  147  146 

The  technical  and  economic  factors  involved  in  the  use 
at  ultrasonic  cleaning  methods  were  determined.  Ultra 
sonic  cleaning  is  applicable  to  the  cleaning  of  small, 
critical  parts  and  is  economical  when  the  savings  in 
labor,   solvent  costs  and  the  increase  in  efficiency  off- 
set the  cost  of  the  ultrasoitic  cleaning  equipment.    Cri- 
teria developed  for  the  us^  of  ultrasonic  cleaning  meth- 
ods can  be  used  by  interested  activities  as  a  guide  in 
determining  the  applicability  of  ultrasonic  techniques 
to  their  cleaning  operation^.  (Author) 


Texas  A.  and  M.  Researph  Foundation,  College 

Station. 

DEVELOPMENT  OF  THE  SOLVENT  DEMTNERAU- 
ZATION  OF   SALINE  WATER.    Rept.  on  Contracts 
14-01-001-77  and  14-01 -0()1- 106.    Feb  60,  93p.   1  ref. 
Saline  Water  Research  an4  Development  Progress 
rept.  no.  35. 
Order  from  OTS$ 2.  25 
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data  are  presented  for  a 


Solubility  and  equilibrium 
variety  of  solvents  of  which  secondary  and  tertiary 
amines  appear  to  have  majiy  desirable  properties. 
Use  of  radioactive  sodium  and  chloride  in  the  equilib- 
rium determinations  indicate  that  for  amines  the  ions 
do  not  distribute  equally  between  the  phases  because 
of  the  hydrolysis  of  these  Solvents  in  water.   Opera- 
tional data  for  the  laborat()ry  model  of  the  extraction 
process  are  reported.   Th(  results  were  as  predicted 
from  the  equilibrium  and  Solubility  data  for  the  sol- 
vents employed,  and  no  unusual  operating  conditions 
were  encountered.    A  cost  equation  is  developed  to 
allow  rapid  evaluation  of  tbe  results  produced  by  dif- 
ferent solvents  and  by  varijous  operating  conditions. 
This  equation  is  used  to  calculate  the  cost  of  two 
solvents  under  various  cortditions.    (Author) 


Westinghouse  Research  L^bs. ,   Pittsburgh,   Pa. 
TRAPPING  OF  NOBLE  GAS  IONS  AND  THE  RE- 
EMISSION  OF  THE  TRAPPED  ATOMS  FROM  NICKEL 
AND  MOLYBDENUM,   by  J,   H.   Carmichael  and 
J.   S  Knoll.  [Rept.  on  Contract  AF  18(600)1049] 
25  Sep  58,   16p.  4  refs.    Scientific  paper  6-94439-9-pl; 
AFOSR-TN-58-971;  AD- 205  601. 
Order  from  LC  miJ2.  40,  pti%3.  30  PB  138  058 

The  electrical  cleanup  of  noble  gases  on  nickel  and 
molybdenum  surfaces  has  been  investigated.    The  re- 
emission  at  the  trapped  atoms  has  been  measured  and 


is  shown  to  be  an  important  factor  in  the  observed 
saturation  of  the  cleanup  process.    Pumping  speeds  and 
re-emission  rates  for  helium,  neon,  argon,  and 
krypton  have  been  measured  and  compared  with  the 
phenomenological  theory  (J.   Appl.   Phys.   28,  913  (1957)) 
which  had  previously  been  proposed  to  explain  the 
contribution  at  re-emissicwi  to  the  pumping  process  of 
helium  on  molybdenum  surfaces.  (Author) 

Civil  Engineering 


Beach  Erosion  Board,  Corps  of  Engineers, 

Washington,  D.  C. 
ANNUAL  BULLETIN.    VOL.  13.   July  59.  60p.  5  refs. 
Order  from  LC  mi$3.60.  ph$9.  30  PB  147  492 

Contents: 

Beach  photography 

Research  facilities  and  special  equipment  Beach 

Erosion  Board 
Notes  on  the  formation  of  beach  ridges 
Progress  reports  on  research  Beach  Erosion  Board 
Publications  during  Fiscal  Year  1959 
Beach  erosion  studies 

Summaries  of  reports  transmitted  to  Congress 
Completed  cooperative  beach  erosion  studies 
Currently  authorized  cooperative  beach  erosion 

studies 


Michigan  U.   [Research  Inst.  ]  Ann  Arbor. 
STRUCTURAL  INSTABILITY  UNDER  TIME- DEPEN- 
DENT LOADS,  by  E.   F.  Masur.    Final  rept.  on 
Contract  DA  20-018-ORD- 14027.    June  58.  51p. 
10  refs.   OOR  rept.    1591.    1 -E;  AD-161  938. 
Order  from  LC  mi$3.  60,  ph$9.  30       PB  146  798 

Possible  definitions  of  time -dependent  stability  are 
discussed.    The  response  of  simply  supported  columns 
to  linearly  attenuating  lateral  and  axial  forces  is  com- 
puted and  charted  for  a  broad  variety  of  parameters, 
including  asymptotic  cases.    The  equations  governing 
columns  of  other  boundary  conditions  are  developed 
and  their  solution  is  indicated.    Special  sections  are 
devoted  to  multi- story  frames  and  arches.   (Author) 


Naval  Civil  Engineering  Lab. ,  Port  Hueneme,  Calif. 
PASSIVE  RESISTANCE  OF  EARTH -ANCHORS  IN 
SAND,    PART.    II,  by  J.  E.  Smith.    Interim  rept. 
8  Mar  60,  55p.  3  refs.  Technical  rept.  073. 
Order  from  LC  mi$3.60,  ph$9.30  PB  147  118 

Various  size  pjrototype  earth-anchors  are  being  tested 
singly  and  in  rectilinear  groups  at  different  depths 
behind  trapezoidal  and  triangular  shaped  berms  of 
different  sizes,  in  order  to  improve  designs  using 
earth -anchors  for  lateral  support.   This  report  out- 
lines the  earth-anchor  test  program,  Part  2,  describes 
the  methods,  equipment  and  apparatus  employed,  and 
gives  the  results  at  tests  conducted  to  date.   The  test 
program  is  about  15%  completed.    (Author) 
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Aeronutronic  [Newport  Beach]  Calif. 
TELEMETRY  SYSTEM  STUDY,    VOLUME  I  (of  I)  by 
C.  Harrison  Smith,  J.  W.  Capps  and  others.    Semi- 
annual rept.  for  6  Feb- 30  Nov  58,  on  Contract 
DA  36-039-SC-73182.    31  Dec  58,   112p.   14  refs.  ASI 
Publication  no.   U-320;  AI>213  319. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  147  629 

The  objectives  of  the  program  are:  (1)  to  forecast  the 
individual  flight  requirements  for  telemetry  at  the 
test  ranges  in  the  next  decade  and  the  effect- of  heavy 
traffic  on  multiple  range  operations;  (2)  to  recommend 
suitable  operating  frequencies  for  further  telemetry 
systems;  (3)  to  examine  various  modulation  or  coding 
methods  and  recommend  an  optimum  technique  for 
future  systems;  (4)  to  investigate  the  performance  of 
present  systems  and  recommend  improvements.   Ex- 
perimental telemetry  system  test  setups  for  a  number 
of  modulation  systems  are  presented.    A  summary  of 
telemetry  interference  measurements  made  in  the 
225-260  mc/s,   1435-1535  mc/s  and  the  2200-2300 
mc/s  frequency  bands  aboard  the  USS  GALVESTON 
December  2  -  6,   1958  is  given,  and  the  results  of  a 
transmitter  frequency  stability  study  to  determine 
feasibility  of  .  001%  operational  stability  in  near- 
future  applications  for  the  2200-2300  mc/s  frequency 
band  is  reported. 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
AN  EVALUATION  OF  THE  P-N-P-N  NEGATIVE 
RESISTANCE  DIODE,  by  H.  I.  Honor.    Master's 
thesis.   Mar  59,  39p.    10  refs.   AFCRC-TR-59-140; 
AD- 230  945. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  446 

The  operation  of  the  three  junction  diode  is  analyzed 
and  interpreted  in  terms  of  two  contiguous  transistors 
It  is  seen  that  avalanche  breakdown  and  the  sum  of  the 
forward  alphas  determine  the  switching  character- 
istics.  The  properties  of  four  varieties  of  the  diode 
are  presented  and  comparisons  made.    A  piecewise- 
linear  equivalent  circuit  is  developed.    Some  simple 
circuit  applications  are  analyzed.    (Author) 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
SPHERICAL  GRIDS  FOR  ELECTRON  TUBES,  by 
George  P.   Ploetz.   Feb  60,   I2p.   AFCRC-TN-60-160. 
Order  from  LC  mi$2.  40,  ph|3.  30  PB  147  508 

Hemispheric  shaped  grids  for  spherical  electron  tubes 
are  described.    A  number  of  design  variations  are 
given     From  these  basic  considerations  many  special 
grid  designs  can  be  readily  visualized  and  made. 
(Author) 


Antenna  Lab.  ,  Ohio  State  U.   Research  Foundation, 

Columbus. 
CALCULATED  VALUES  OF  SELF  AND  MUTUAL 
WPEDANCES  FOR   PARALLEL  SHORT  DIPOLES, 
'n'  Frank  Serracchloli.    Rept.  on  Antenna  Phenomena 


Research,  Contract  DA  36-039-sc-7dl74.    24  Mar  59, 
84p.   8  refs.    Rept.   no.  662-23;  AD- 220  546. 
Order  from  LC  ml  $4.  80,  ph$13.  80         PB  146  938 

Research  concerns  a  study  of  surface  waves  supported 
by  Yagl  arrays.    A  large  number  of  self  and  mutual 
Impedances  for  center-fed  dipoles  were  calculated  by 
means  of  an  IBM  650-653  B4  digital  electronic  com- 
puter.   Although  the  values  obtained  do  not  form  a  uni- 
form table,   1.  e. ,  a  table  in  which  the  parameters 
vary  by  constant  steps,   the  information  made  avail- 
able by  this  large  number  of  impedances  may  be  use- 
ful whenever  a  zeroth  order  approximation  is  suffi- 
cient; hence  the  values  were  tabulated  in  such  a  way 
as  to  make  table  look-up  and  interpolation  as  easy  as 
possible.    The  formulae  used  for  the  calculations  are 
reported  and  their  approximations  discussed.    Details 
on  the  mathematical  devices  adopted  for  computer 
programming  are  explained.    The  tabulated  results 
were  compared  with  values  given  by  more  advanced 
theories  and  with  experimental  measurements,  and  a 
simple  correction  formula  is  deduced  therefrom.    The 
computer  flow  chart  and  the  complete  machine  pro- 
gram, with  a  brief  explanation  of  the,  are  Included  In 
the  appendix.    (Author) 


Antenna  Lab.  ,  Ohio  State  U.   Research  Foundation, 
Columbus. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE 
RADIATION  PATTERNS  OF  ELECTROMAGNETIC 
HORN  ANTENNAS,  by  Donald  R.   Rhodes.    Rept    on 
Contract  W33-038-ac- 16520.    22  Sep  47,  26p    7  refs 
Rept.   301-3;  ATI  33  451. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  147  126 

A  fund  of  radiation  pattern  design  data  on  electro- 
magnetic horns  is  provided  for  applications  requiring 
patterns  which  have  special  characteristic  shapes. 
Electromagnetic  horn  patterns  for  horns  having  flare 
angles  up  to  50°  and  horn  lengths  up  to  50  wavelengths 
are  Included.    Klystron  and  magnetron  oscillators  are 
used  for  sources  of  radiation.    Consideration  is  given 
to  frequency  limitations  which  must  be  placed  upon  the 
throat  aperture  dimensions.    References  and  appli- 
cations are  made  to  wave  guides. 


Antenna  Lab. ,  Ohio  State  U.  Research  Foundation, 
Columbus. 

IMPEDANCE  CHARACTERISTICS  OF  A  UNIFORM 
CURRENT  LOOP  HAVING  A  SPHERICAL  CORE, 
by  Saburo  Adachi.    Rept.   on  Antenna  Phenomena 
Research.  Contract  DA  36-039- sc- 70 174.    15  Apr  59 
18p.   4  refs.   Rept.  662-26;  AD- 220  386. 
Order  from  LC  mi$2.  40,  ph$3.  30      PB  146  939 

The  impedance  characteristics  of  a  uniform  current 
loop  with  a  spherical  core  of  an  arbitrary  composition 
of  p  and  £  were  theoretically  Investigated.   The  radia- 
tion impedance  is  derived  by  the  emf  method  In  a  con- 
venient form  as  the  sum  of  the  self- radiation  impedance 
of  an  air  loop  and  an  additional  term  due  to  the 
reaction  between  the  loop  and  the  sphere  which  is 
proportional  to  the  well-known  expansion  coefficient  erf 
a  magnetic- type  scattered  wave  from  a  sphere  in  an 
incident  plane  wave.    The  first  antlresonance  frequency 
was  given  in  the  form  of  a  universal  curve  for  a  very 
small  uniform  current  loop  with  a  core  of  an  arbitrary 
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composition  of  fjg  and  tj,.   subject  to  the  condition  that 
the  refraction  coefficient  N»  ^^Ji^~£^ is  extremely  large. 
It  should  be  noted  that  tHe  above  results  can  be  directly 
applied  to  the  first  nnagr)etic-type  resonance  frequency 
of  a  sphere  in  an  incidei^t  plane  wave.    To  show  quanti- 
tative impedance  characteristics  of  a  loop  with  an 
arbitrary  con^xjsite  coie,  the  radiation  impedances 


for  2  cases,  namely  fg 


-  100,  ^s  «  1,  and  pg  -  100, 


£g  f  1,  were  calculatedj  and  compared  with  an  air 
loop.    It  is  concluded  that  high->Jcore  is  desirable 
for  a  comparatively  lower  frequency  region,  and 
high-f  core  is  rather  delsirable  in  an  antiresonance 
frequency  region.    (Autfjor) 


Ohio  StJ  lie  U.   Research  Foundation, 


Antenna  Lab. 

Columbus. 
A  MODIFIED  HELICAL 
T.   S.  M.   Maclean.    Rep: 
Research,  Contract  DA 
15p.   3  refs.   Rept.  662- 
Order  from  LC  mi$2.  40^ 


ANTENNA,  by 

,   on  Antenna  Phenomena 
B6-039-SC-70174.    15  Apr  59, 
tS;  AD- 226  742. 

ph$3.  30  PB  146  940 


A  Study  of  the  modulated  helical  antenna  was  begun 
with  the  object  erf  applying  linear  array  theory  to  its 
operation.    It  is  well  knqwn  that  the  optimum  pattern 
which  can  be  obtained  frbm  such  an  array  is  produced 
by  a  Tchebyscheff  source  distribution  along  its  axis. 
When  applied  to  a  singly  fed  end- fire  array  like  the 
helical  antenna  this  entails  several  asf>ects  which 
must  be  considered:  (1)  |he  amplitude  distribution  is 
no  longer  uniform,  (2)  tl|e  phase  shift  between 
successive  elements  is  greater  than  that  required  for 
satisfying  the  Hansen- Wpodyard  condition,  and  (3)    the 
radiation  from  turns  connecting  the  adjacent  elements 
has  to  be  superimposed  on  the  Tchebyscheff  pattern. 
A  study  of  the  effect  of  tjiese  modifications  to  the 
theory  of  the  uniform  he|ix  was  made,  and  it  is  shown 
that  they  considerably  restrict  the  possibility  of 
obtaining  increased  dire<:tivity.  An  incidental  outcome 
of  the  study,  however,   iii  that  it  is  comparatively  easy 
to  obtain  a  pattern  with  reduced  sidelobe  level. 
(Author) 


Armour  Research  Foundation,  Chicago,  111. 
ENVELOPMENT  OF  HI(JH  ALTITUDE  WAVE- 
GUIDES, by  Henry  Zuck^r,  Charles  M.  Knop,  and 
Kurt  Gutfreund.    Rept.  on  Thermonic  and  Solid  State 
Electronic  Technology,  Contract  AF  33(600)32202. 
Feb  60,  115p.  9  refs.    \MAEX:  Technical  rept.  59-741. 
Order  from  OTS$ 2. 50  PB  161  725 

The  objective  was  the  development  of  C,  X,  and  Ku 
band  rectangular  wavegujde  components  capable  of 
operating  at  high  power  Ijevels,  at  temperatures  from 
-65°C  to  250OC,  and  at  ajltitudes  up  to  80,  000  feet 
without  the  use  of  auxiliajry  pressurization  equipment. 
The  methods  investigated  to  attain  this  objective  were: 
waveguides  completely  fijled  with  dielectric,  wave- 
guides sealed  by  means  of  tapers  (continuous  and 
stepped),  and  waveguide^  sealed  by  dielectric  win- 
dows.  The  analysis  of  waveguides  completley  filled 
with  dielectric  indicates  that  this  technique  is  not 
suitable  because  of  the  excessive  attenuation 
encountered  with  presently  known  dielectric  mate- 
rials.  Design  techniques  for  broadband  dielectric 
tapers,  both  continuous  ^d  stepped,  and  for  dielec- 
tric windows  are  established,  and  the  experimental 
data  indicates  good  correlation  with  the  predicted 
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performance.   Dielectric  windows  using  glass- 
reinforced  Teflon  laminates  were  seleaed  for  the 
final  waveguide  components  because  erf  the  compjaa 
nature  of  this  sealing  technique.    For  frequencies 
above  Ku  band,  the  dielectric  taper  seals  are 
recommended.   (Author) 


Armour  Research  Foundation,  Chicago,  III. 
IRRADIATION  TESTING  OF  OPERATING  ELEC- 
TRONIC EQUIPMENT  BY  FAST  NEUTRONS  AND 
GAMMAS,  by  R.  J.  Arndt  and  C.   W.  Terrell.    Final 
rept.  on  Contract  N62269-253.    30  Apr  58,  41p. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  147  371 

The  work  reported  herein  consists  of  a  study  of  the 
radiation  effects  of  fast  neutrons  (0.  5  ev  to  about 
15  mev)  and  gamma  rays  (fission  spectrum)  on  vari- 
ous pieces  of  aircraft  instrumentation.   Components 
studied  were:  (1)  Fuel  Gage  Vacuum-tube  Amplifier 
and  Indicator,  (2)  Transistorized  (germanium  and 
silicon)  Servo  Amplifier  System,  (3)  4  inch  Diameter 
Gyro.   The  Fuel  Gage  was  subjected  to  a  total  neutron 
flux  of  about  6  x  lO^nvt  and  about  5  x  lO^R  gamma 
with  no  adverse  electrical  effect.    Physical  damage 
was  evident.    Four  Transistorized  Amplifiers  were 
irradiated  in  a  fast  flux  of  about  1.  Ox  IQlO  n/cm2/sec. 
Rapid  loss  in  gain,  rapid  increase  in  d.c.  current 
drain,  and  complete  failure  occurred  when  the  inte- 
grated flux  reached  about  10^3  n/cm^.   The  silicon 
diodes  were  unaffeaed  by  the  same  flux.    Studies  on 
the  gyro  were  inconclusive  due  to  equipment  failure. 
(Author) 


Army  Rocket  and  Guided  Missile  Agency,   Redstone 

Arsenal,  Ala. 
NOISE  REDUCTION  THROUGH  ELASTIC  PULSE 
MODULATION,  by  Erich  Pieruschka.    1  July  58,  29p. 
9  refs.    Rept.   no.  2R29F;  AD- 205  574. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  147  463 

The  noise  reduction  in  a  new  type  of  transmission  sys- 
tem, elastic  pulse  modulation,  is  investigated  analyti- 
cally in  this  study.    The  signal-to-noise  ratio  of  this 
system  is  compared  with  that  of  pulse  position  modu- 
lation, the  system  from  which  it  is  derived.    The 
analysis  is  made  both  for  a  single  link  transmission 
system  and  for  one  in  which  successive  regenerative 
repealers  are  applied.    The  noise  reduction  for  the 
case  where  the  position  of  the  pulse  in  a  staircase 
waveform  is  transmitted  by  a  binary  pulse  codegrovf 
is  also  investigated.    This  investigation  is  then  ex- 
panded to  include  the  case  of  a  system  employing  a 
chain  of  regenerative  repeaters.    (Author). 


Army  Signal  Missile  Support  Agency,  White  Sands 

Missile  Range,  N.  Mex. 
SPECTRUM  UTILIZATION  OF  DORSE TT  TR-12, 
RADIATION  3021 A 26,   RADIATION  A-3115-2A, 
TELECHROME   1472A2,  FM/FM  TELEMETRY 
TRANSMITTERS,  by  William  E.  Castilo,  Virgilio 
Cisneros,  and  Charles  R.  Wise.    9  Dec  59,   107p. 
AFC  Rept.  no.  TM-9-12-59-Ti  AD-233  395L. 
Order  from  LC  mi$5.70,  J)h$l6.80  PB  146  835 

The  operational  characteristics  erf  these  fe>ur  teleme- 
try transmitters  were  tested  to  determine  the  fre- 
quency alle>cation  necessary  for  operatiem  with  a 


minimum  of  interference.   The  tests  were  run  by  sub- 
jecting the  units  to  parameters  of  supply  voltage 
variation,  operating  time,  simulated  altitude,  accel- 
eration and  vibration,  while  empirical  measurements 
were  made  of  their  frequency  stability,  modulation 
sensitivity  and  power  output.    In  addition  interference 
characteristics  (spurious  emissions),  VSWR  and 
residual  FM  were  tested. 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,   N.  J. 
ARC  SUPPRESSION  FOR  RELAY  CONTACTS,  by 
Ronald  Green  and  Arthur  P.  Boylan.   15  Aug  59,   17p. 
9  refs.  USASREX.  Technical  rept.   2061;  AD-227  716. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  934 

Various  methods  of  arc  suppression  for  relay  contacts 
are  investigated,   including  RC  networks  and  utilization 
of  semi-conductors.    Theoretical  considerations  are 
presented  and  the  effects  of  relay  characteristics  on 
the  suppression  parameters  discussed.    Results  of  lab- 
oratory experiments,  comparing  theoretical  circuit 
constants  with  actual  values  required  for  optimum  sup- 
pression, are  reported.    Empirical  formulae  are  pre- 
sented for  selection  of  RC  networks  and  guidelines 
established  for  application  of  semiconductor  suppres- 
sion techniquea.  (Author) 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,  N.  J. 
TESTING  FOR  CORONA  IN  COAXIAL  CABLES,  by 
John  P.  Agrios.    1  Mar  60,  Up.  3  refs.    USASRDL 
Technical  rept.  2100. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  936 

This  report  supplements  the  information  for  corona 
testing  of  coaxial  cables  for  Specification  MIL-C-17C. 
The  test  circuitry  and  the  calibration  of  the  equipment 
are  discussed  to  serve  as  a  guide  to  cable  manufac- 
turers for  such  testing.   The  cable  specimen  prepara- 
tion is  also  discussed  to  ensure  corona  free  cable 
specimens.    A  brief  discussion  of  the  discharges  within 
coaxial  cables  under  high  voltage  stress  is  included. 
(Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,   N.  J. 
VOLTAGE  SENSITIVE  DIODE  TUNING  SYSTEMS, 
by  Richard  S.   Tilton  and  Louis  V.   Bessen.   15  Apr  59 
26p.   1  ref.    USASRDL  Technical  rept.   2045- 
AD-220  338. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  933 

Voltage- sensitive  variable-capacitance  semi-conduc- 
tor diodes  were  investigated  for  use  in  tuning  systems. 
Variation  of  C  and  Q  with  voltage  and  temperature 
in  the  10-80  mc  frequency  range  are  reported.    Cir- 
cuits for  obtaining  straight-line-frequency  tuning, 
tracking  of  ganged  diodes,  and  temperature  compen- 
sation are  described.    (Author) 


Arnold  Engineering  Development  Center, 

Tullahoma,  Tenn. 
A  TRANSISTORIZED  GALVANOMETH^    CURRENT 
LIMITER,  by  P.  L.  Clemens  and  R.  L.  Ledford. 


Rept.  on  ARO,   Inc.  Contract  AF  40(600)800.   Nov  59, 
19p.  3  refs.   AEDC-TN-59-110;  AD-229  206. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  763 

Design,  operating  characteristics,  and  typical  appli- 
cations of  a  newly  developed,  transistorized,  galva- 
nometer current  limiter  are  described.    The  limiter, 
which  provides  continuously  variable  adjustment  of 
maximum  permissible  galvanometer  current,  has  but 
small  effect  on  other  characteristics  of  the  instrumen- 
tation system  within  which  it  is  used  (i.  e. ,  accuracy, 
linearity,  and  frequency  response).    Use  of  this  gal-  ' 
vanometer  current  limiter  permits  a  decrease  of  sys- 
tem scale  factor,  resulting  in  greater  resolution  of 
diminutive  data  areas,  while  preventing  destructively 
large  galvanometer  currents  or  deflections  which 
might  result  from  occasional  extremes  of  value  of  the 
measured  parameter.    Although  intended  for  use  with 
oscillograph  galvanometers,  the  current  limiter  is 
also  aj^licable  to  other  galvanometers  and  to  meter 
movements  as  well.  (Author) 


Bell  Telephone  Labs. ,  Inc.    [New  York] 
ENGINEERING  SERVICES  ON  TRANSI^ORS,  by 
H.  G.  Follingstad,  J.  H.  Forster  and  others. 
Interim  technical  rept.  no.  8,  16  Dec  56-15  Mar  57 
on  Contract  DA  36-039-sc-646l8.    [1957]  46p    3  refs 
AD-133  294.  ^ 

Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  386 

Contents: 

Task  2.  Transistor  reliability 

Task  4.   New  and  improved  transmission-type 

transistors 
Task  5.  Transistor  test  methods 


Bulova  Research  and  Development  Labs.     Inc 

Woodside,  N.  Y. 
AUTOMATIC  MACHINE  FOR  SEALING  OF  QUARTZ 
CRY^AL  UNITS,  by  Robert  J.  Bibbero  and  R.  GigUo 
Tos.    Quarterly  progress  rept.  no.  1,  24  June - 
24  Sep  57,  on  Contract  DA  36-039-sc-72775.    [1957] 
19p. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  444 

The  purpose  of  this  contract  is  to  develop  the  prototype 
of  an  automatic  projection-welding  seaRng  machine 
for  quartz  crystal  holders  HC-6/U,   -13AJ.  and  -18AJ. 
This  report  outlines  the  general  concept  of  the  ma- 
chine and  the  design  of  holders  for  projeai  on -welding. 


Bulova  Research  and  Devetopment  Labs      Inc 
Woodside,  N.  Y.  -        •» 

AUTOMATIC  MACHINE  FOR  SEALING  OF  QUARTZ 
CRY^AL  UNITS,  by  Robert  J.  Bibbero  and  R.  Giglio 
Tos.    Quarterly  progress  rept.  no.  3,  25  Dec  57- 
24  Mar  58,  on  Contract  DA  36 - 039 -sc- 72775.    [1958] 
X  op. 

Order  from  LC  mi$2. 40,  ph$3.  30  PB  137  442 

Samples  of  special  crystal  holders  for  projection 
welding,  of  a  size  meeting  HC-6/U  specifications, 
were  manufactured.   Crystal  holder  loading  racks 
(used  for  evacuation  and  handling  during  welding)  have 
been  designed  and  fabricated.   (See  also  PB  137  443) 
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Bulova  [Research  and  Derelopmem  Labs  . ,  Inc .] 

Woodside,  N.  Y. 
INEXJSTRIAL  PREPAREDNESS  MEASURE  ON 
TIGHTER  TOLERANCE  CRYSTAL  UNITS 
CR-(XM-9)/U,  by  A.  S.  Matistic.  Quarterly  rept. 
no.  1 ,  July  57- Apr  58  on  Contract  DA  36-039- sc- 
75940.  [1958]  56p.  4  refs  . 
Order  from  LC  mi$3.60.  ()h$9.30  PB  137  439 

i 
Quartz  Crystal  processing^  Determination  and  Se- 
lection of  a  Suitable  Wafer! Cutting  Method,  Double 
Crystal  X-Ray  Set-Up  Determination  of  Z-Z'  Orien- 
tation Limits  over  the  freduency  range  from  50MC  to 
lOOMC,  and,  Selection  anq  Determination  of  Suitable 
Lapping  Procedures .  i 


Burroughs  Corp.  ,   Paoli.   Pa. 
REMOTE  ELECTRONIC  ALPHANUMERIC  DISPLAY, 
by  P.  J.   Barnes,   R.   E.   Be^n  and  others.    Final  rept. 
on  Contract  AF   19(604)3870.    28  Feb  59.   I30p. 
TR-59-9;  AFCRC-TR-59-231;  AD-213  237. 
Order  from  LC  mi$6.  30,  (>h$19.  80         PB  146  039 

The  Remote  Electronic  Alphanumeric  Display  (READ) 
is  intended  to  display  local  airfield  observations  sent 
from  the  Weather  Informaijion  Telemeter  Station,  at 
such  locations  as  control  tpwers,   ready  rooms,  OCA 
units,  operations  office,  ahd  weather  office.    The  de- 
vice receives  either  5  or  6  level  serial  teletype  code 
and  electrostatically  prints  incoming  messages  at 
the  rates  d  10(X)  or  2000  vlrords  per  minute.    The 
character  size  is  5/8  inchihigh  x  3/8  inch  wide  allow- 
ing a  72  character  messagfe  to  be  legible  from  a  dis- 
tance up  to  12  feet  under  b)th  night  and  daylight 
conditions. 


Chatham  Electronics,   Li' Kingston,  N.   J. 
DEVELOPMENT  AND  EVALUATION  OF  ELECTRON 
TUBE  GLASSES  RESISTANT  TO  RADIATION 
DAMAGE,  by  G.   R.   Weinberg.    Semi-annual  progress 
rept.  no.   1  for  1  May- 1  Nov  59  on  Contract  DA  36- 
039-SC-783I2;  Continuatiotj  of  Contract  DA  36-039- 
sc-75065.    [1960]  22p. 
Order  from  LC  mi$2.  70,  dh$4.  80  PB  146  943 

Dummy  bulbs,  with  and  without  leads,   made  of 
Owens-Illinois  51-26  borop-free  glass,  of  3%  B20;^ 
and  e%  B2  Oo  glass  and  Co^-ning  7052  and  1723  glass 
were  exposed  to  neutron  bdmbardment  of  integrated 
thermal  flux  of  10^^  NVT.    Some  of  these  enclosures 
were  checked  for  strain  before  and  after  exposure 
and  others  were  analyzed  ft)r  gas  content  after  expo- 
sure.   A  few  tubes  of  type  $U4G  and  5R4WGA  with 
sp)ecial  envelopes  and  a  fe\i^  ionization  gauge  tubes  of 
type  VGIA  were  irradiated!  along  with  Cadmium- 
Aluminum  activation  foils  $s  dosimeters.    Analysis  of 
these  foils  revealed  an  apparent  discrepancy  in  in- 
tegrated dose,  amounting  to  about  ten  times  the 
assumed  dose,  thereby  casting  some  doubt  on  prior 
quantitative  results  in  this  land  the  previous  contract. 
(Author)   (See  also  PB  146  (t)41) 


Cornell  Aeronautical  Lab, ,   Inc.  ,  Buffalo,  N.  Y. 
STUDY  OF  METHODS  OF  COOLING  SEMICONDUC- 
TOR DEVICES,  by  Steven  K-   Morrison  and  James  P. 
Welsh.   Final  rept.  on  Contlract  AF  30(602)1842.  Mar  60, 


41p.  230  refs.  RepL  no.  HM-1247-D-4;  RADC-TR- 

60-23. 

Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  874 

The  following  techniques  pertinent  to  cooling  of  semi- 
conductor devices  were  investigated:  methods  of  mount- 
ing, electrically  insulating,  and  removing  the  dissi- 
pated heat  by  conduction  through  metals;  methods  of 
mounting,  fin  areas,  configurations  and  orientation  to 
enhance  heat  removal  by  natural  convection;  methods 
of  mounting,  geometry,  fin  configurations,  air  veloci- 
ties, air  flow  rates,  and  other  parameters  pertinent  to 
forced  convection;  and  direct  and  indirect  liquid  cooling 
techniques. 


CruftLab.,  Harvard  U.,  Cambridge,  Mass. 
DIPOLE  ANTENNAS  COUPLED  ELECTRICALLY  TO 
A  FOUR-WIRE  TRANSMISSION  UNE  TO  ACHIEVE 
QRCULARLY  POLARIZED  RADIATION  (THEORETI- 
CAL AND  EXPERIMENTAL  STUDIES)  by  Kun-Mu 
Chen.  Scientific  rept.  no.  3,  series  2  on  Contract  AF 
19(604)4118.  15  Sep  59,  48p.  4  refs.  AFCRC-TN-60- 
127;  AD-232  517. 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  084 

Dipole  antennas  coupled  electrically  and  in  a  balanced 
manner  to  a  four-wire  transmission  line  so  as  to 
maintain  circularly  polarized  radiation  are  studied 
theoretically  and  experimentally.  The  configuration 
consists  of  a  pair  of  two-wire  transmission  lines  lo- 
cated on  the  diagonals  of  a  square  and  driven  90^  out 
of  phase.  To  the  lines  are  coupled  many  sets  of  four- 
dipole  antennas  arranged  symmetrically  in  planes  per- 
pendicular to  the  transmission  lines.  If  the  sets  of 
four-dipoles  are  separated  by  a  distance  of  a  half 
wavelength  along  the  transmission  line,  a  circularly 
polarized  radiation  with  a  bilateral  end-fire  pattern  is 
obtained.  By  coupling  at  intervals  of  a  quarter  wave- 
length to  the  line  with  a  traveling  wave,  a  unidirec- 
tional end-fire  array  may  be  achieved  in  the  direction 
along  the  transmission  line.  The  current,  the  opti- 
mum length  of  the  antenna,  the  general  nature  of  the 
coupling,  the  coupling  between  additional  sets  ,  and  the 
radiation  field  factor  are  studied.   (Author) 


Cruft  Lab.,  Harvard  U. ,  Cambridge,  Mass. 
EXPERIMENTAL  DETERMINATION  OF  THE  ZERO- 
CROSSING  DISTRIBUTION  W(N,T)  by  Gerald  M. 
White.  Technical  rept.  on  Contract  Nonr- 1866(16). 
15  June  57,  33p.   Technical  rept.  no.  265;  AD-146  013. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  135 

A  description  is  given  of  the  additional  equipment 
built  to  continue  the  study  of  zeros  of  noise 
(AD- 135  934),  and  the  additional  data  obtained  are 
depicted  by  graphs.   Broadband  noise,  narrow-band 
noise  and  intermediate  cases  were  considered.   The 
experimental  curves  agree  with  calculated  curves, 
and  the  values  of  W(N,T),  the  probability  of  having 
N  zero-crossings  in  a  time  interval  T,  agree  with 
theoretical  predictions. 


David  Sarnoff  Research  Center,   Princeton,   N.  J. 
FEASIBILITY  STUDY  OF  COMPATIBLE  SINGLE 
SIDE  BAND  TRANSMITTER,   by  K.   H.   Pbwers, 
C.  A.   Von  Urff,  and  F.   I.  Zonis.    Final  rept.  on 
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Contract  AF  19(604)4976.    30  Nov  59.   106p.  6  refs. 

AFCRC-TR-60-103. 

Order  from  LC  mi$5.  70,  ph$16.  80         PB  146  083 

A  new  method  of  generation  of  a  Single  Sideband 
signal  has  been  developed  which  provides  distortion- 
less reception  with  a  square  law  envelope  detector. 
This  unique  compatibility  is  achieved  through  a  new 
system  design  rather  than  a  method  such  as  carrier 
reinsertion.    The  system  has  been  completely  imple- 
mented and  many  tests  made.    It  has  been  possible  to 
obuin  an  average  of  25  db  sideband  rejection  using 
band  limited  while  noise  as  the  intelligence;  an  aver- 
age of  2%  harmonic  distortion  using  single  tone  as  the 
intelligence  with  square  law  detection  and  an  average 
of  8-10%  intermodulation  distortion  under  the  same 
conditions.    In  jjarticular  applications  25-30  db  erf 
sideband  rejection  may  not  be  sufficient.    It  is  possi- 
ble to  pass  the  signal  through  a  single  sideband  filter 
to  increase  the  rejection  and  at  the  same  time  not 
materially  increase  the  harmonic  and  intermodulation 
distortion. 


Diamond  Ordnance  Fuze  Labs.,  Washington,  D.  C. 
A  GUIDE  TO  SELECTION  AND  USE  OF  DYNAMIC 
PRESSURE  TRANSDUCERS,  by  Arthur  Hausner. 
14  Sep  59,   17p.  8  refs.   Technical  rept.  TR-814; 
AD- 233  007. 
Order  frorp  LC  mi$2.40,  ph$3.30  PB  146  137 

A  survey  was  made  of  commercially  available  dy- 
namic pressure  transducers.   The  more  important 
characteristics  of  these  transducers  taken  from  the 
manufacturers'  literature  are  grouped  according  to 
principle  of  operation.    For  each  group  listed,  the 
names  and  addresses  of  representative  manufacturers 
of  the  transducers  are  given.    Users  of  dynamic  pres- 
sure transducers  will  find  the  information  useful  for 
selecting  one  which  will  best  serve  for  a  particular 
measurement.   (Author) 


Directorate  of  Flight  and  All-Weather  Testing, 

Wright -Patters  on  AFB,  Ohio. 
MODIFICATION  OF  NiRC  TELEMETERING  EQUIP- 
MENT, by  Roben  L.  Goff .  Rept.  by  Radiation,  Inc. , 
on  Contract  AF  33(038)22817.  June  54,  28p.  Technical 
note  WCT-54-36. 
Order  from  LC  mij2.70,  ph$4.80  TO  147  582 

This  modification  program  resulted  in  greatly  im- 
proved functional  characteristics  and  excellent  pack- 
aging.  Radio  link  signal  levels  lower  than  20  micro- 
volts allow  radio  interference  to  be  sup>erimposedupon 
the  recorded  signal  so  that  information  at  frequencies 
greater  than  10  cycles  is  difficult  to  measure  accu- 
rately. Tests  were  conducted  to  determine  system 
stability.  Linearity  characteristics  of  the  system 
chain  from  transducer  to  recorder  were  better  than 
one  per  cent  under  ideal  video  link  conditions . 

Electronic  Defense  Lab. ,  Sylvania  Elearic 

Products,  Inc.,  Mountain  View,  Calif. 
DETECTION  AND  MEASUREMENT  OF  SPURIOUS 
SIGNALS  GENERATED  BY  MICROWAVE  OSCILLA- 
TOR TUBES,  by  R.  E.  Booth  and  R.  G.  Veltrop.    Rept 
on  Contract  DA  36-039-sc-73170.    9  Jan  58,  25p. 
1  ref.   Technical  memo.  no.  EDL-M72;  AD- 158  646. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  132 


Two  methods  erf  detecting  and  measuring  spurious  sig- 
nals generated  by  microwave  oscillator  tubes  are 
given  in  this  rejwrt.   The  first  is  a  point -by -point 
technique  which  employs  a  manually  tuned  receiver  to 
examine  the  output  of  the  tube  under  test.   The  second 
is  the  search  receiver  technique  which  uses  the  tube 
under  test  as  the  swepjt  local  oscillator  of  a  receiver. 
In  the  latter  case,  a  simulated  signal  is  supplied  to 
the  receiver  to  provide  mixing  with  the  spurious  sig- 
nals, if  any.    Step-by-step  procedures  are  given  and 
the  problem  of  distinguishing  between  true  spnirious 
signals  and  signals  produced  by  receiver  phenomena 
are  discussed.   The  origin  of  spurious  signals  near 
the  main  frequency  is  also  discussed  and  experimental 
comparison  is  made  with  theory.   (Author) 


Electronic  Defense  Lab. ,  Sylvania  Electric  Products, 

Inc. ,  Mountain  View,  Calif. 
MICROWAVE  PHASE  SHIFTING  BY  FERROELEC- 
TRIC ELEMENTS^  by  Howard  Diamond.    Rept.  on 
Contract  DA  36-039-sc-73170.    25  Apr  58,   20p. 
Technical  memo.  no.  EDL-M134.    AD- 203  549. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  059 

Phase  shifts  have  been  measured  for  typical  commer- 
cial non-linear  ceramics  placed  in  a  terminating  posi- 
tion on  a  coaxial  transmission  line.    An  appendix 
covering  several  definitions  <rf  ferroelectric  properties 
is  included. 


Electrical  Engineering  Research  Lab. ,  U.  of  Illinois, 

Urbana. 
THE  APPROXIMATION  OF  NETWORK  FUNCTIONS 
USING  TCHEBYCHEFF  POLYNOMIALS,  by  Shlomo 
Karni.  Technical  note  no.  12  on  Contract  AF  49(638)63. 
18  Mar  60,  66p.  31  refs.    AFOSR-TN-60-342. 
Order  from  LC  mi$3.90,  ph$10.80  PB  146  920 

Approximation  is  accomplished  by  expanding  the  pre- 
scribed response  function  and  an  assumed  network 
response  function  in  series  of  Tchebycheff  polynomials. 
Matching  a  finite  number  of  terms  in  the  two  series 
determines  the  desired  network  function,  and  the  error 
of  approximation.   The  results  represent  an  extension 
of  a  method  due  to  Darlington.   The  extensions  include 
a  method  for  the  derivation  of  Pade  approximants  from 
the  Tchebycheff  polynomials  series  expansion  of  the 
prescribed  gain,    a  procedure  for  the  reduaion  of  net- 
work complexity,  and  a  technique  for  the  matching  of 
the  power  series  expansions  of  the  derivative  of  a 
prescribed  gain  function  with  that  of  a  network  funaioa 
The  theoretical  developments  are  supported  by  step- 
by-step  procedures  for  use  in  design  problems.    In- 
cluded are  realizability  tests,  various  tabulations,  and 
graphs.   The  methods  are  illustrated  by  the  following 
examples.   (1)  The  equalizaticMi  of  gain  distortion  re- 
sulting from  one  or  more  poles  on  the  negative  real 
axis  by  means  of  all-pole  network  functions.   (2)  A 
method  for  the  exact  equalization  of  gain  distortion  in 
the  approximation  band.   (3)  The  approximation  of  the 
so-called  "brick  wall"  and  the  linearly  decreasing  gain 
functions  by  means  of  biquadratic  network  functions. 
(4)  The  reduction  of  the  degree  erf  a  given  network 
function.   (Author) 
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Electrical  Engineering  Research  Lab. ,  U.  ct 

Illinois,  Urbana. 
SYNTHESIS  OF  DOUBLE -TERMINATED  ACTIVE 
NETWORKS,  by  King  Sun  fu.   Technical  note  no.   11  on 
Contract  AF  49(638)63.    4  ,Mar  60.  32p.  14  refs. 
AFOSR-TN-60-368.  I 

Order  from  LC  mi$3. 00,  ph$6.  30  PB  146  919 

Methods  are  given  for  the  synthesis  erf  double - 
terminated  active  networks  for  zeros  of  transmission 
at  zero,  infinity,  and  on  tike  imaginary  axis,  and  also 
complex  zeros  of  transmission.  The  network  configu- 
ration used  is  a  bridge-tyfie  active  network  containing 
negative  impedance  converters.   (Author) 


Electronic  Systems  Lab. ',  Mass.  Inst,  of  Tech., 

Cambridge. 
TRANSISTORIZED  FOUR  ^SEGMENT  COMMUTATOR 
FOR  A  DIRECT -CUR RENT  MACHINE,  by  Frederick 
L.   Schwartz.    Rept.  on  Cofitract  AF  33(616)3984. 
Feb  60,  47p.    18  refs.   W  A  DC  Technical  rept.  59-682. 
Order  from  OTS$  1.25       [  PB  161  721 


LpC 


The  main  features  of  this  electronic  commutator  are: 
(a)  commutation  is  perfonped  on  the  stator  windings  by 
means  of  an  eight -switch  arrangement;  (b)  the  rotor 
pofiition  signal  for  controlling  the  switching  operations 
is  obtained  from  two  Hall  generators  mounted  in  the 
air-gap  of  a  separate  machine  which  is  rigidly  coupled 
to  the  shaft  of  the  commut^ted  machine;  (c)  transistors 
are  used  as  the  switching  elements  and  in  the  control 
circuitry;  (d)  the  commutator  switches  are  bilateral, 
allowing  the  machine  to  ruti  either  as  a  d-c  motor  or 
generator.    A  machine  using  the  electronic  commutator 
was  successfully  run  as  a  d-c  motor  and  generator  at 
an  input  fxjwer  level  of  240  watts.    The  electronically 
commutated  machine  is  capable  of  running  at  an  input 
power  level  of  600  watts.    Two  sets  of  slip  rings  were 
the  only  sliding  contacts  required  for  the  operation  of 
the  machine.    A  comparison  between  the  electronic  and 
mechanical  commutator  in  terms  of  size,   reliability, 
and  efficiency  shows  that  rfiore  work  must  be  done, 
especially  on  solid-state  slivltching  devices,  before  the 
electronic  commutator  will  be  practical  for  moderate - 
and  high -power  machines.  (Author) 
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Electronic  Tech.  Lab.  .   \V right  Air  Development 

Div.  ,   Wright -Patterson,  lAFB.  Ohio. 
PHOTOCATHODE  SIGNAL  tTO-NOISE  LIMITATIONS 
IN  PICKUP  TUBES,   by  Me|vin  R.   St.   John.    Rept.  on 
Electronic  Tubes  and  Transistors.  Feb  60,  25p, 
WADC  Technical  note  59-363. 
Order  from  OTS  $0.  75        j  PB  161  728 

The  maximum  signal -to-nc^ise  ratio  of  pickup  tubes  is 
limited  by  the  noise  due  to  statistical  fluctuations  in 
photoemitted  electrons.    Tliis  maximum  has  not  been 
achieved  in  any  pickup  tub0  because  of  additional  noise 
introduced  into  the  tube  by  the  scanning  beam.    This 
report  shows  the  theoreticil  maximum  signal -to -noise 
ratio  that  can  be  achieved  lender  the  specified  condi- 
tions plus  graphical  illustrations  of  several  approaches 
toward  achievement  of  this' limit.    The  treatment  is  not 
rigorous,   but  rather  a  hlglllight  presentation  to  convey 
a  better  understanding  of  tike  problems  to  be  considered 
when  very  low  light  levels  lire  involved.  (Author) 


Electronic  Tech.  Lab.,  Wri^t  Air  Development 

Div.,  Wright-Patterson  AFB,  Ohio. 
THERMIONIC  ENERGY  CONVERTER,  by  Walter  L. 
Knecht.    Rept.  on  Thermionic  and  Solid  State  Elec- 
tronic Technology.    Mar  60,  54p.  4  refs.    WADD 
Technical  rept .  60-128. 
Order  from  OTS  $1.50  PB  161  713 

High-vacuum  and  gas-filled  thermionic  energy  con- 
verters are  reviewed.   Emphasis  is  placed  on  the 
significant  phenomena  underlying  the  operation  of 
these  two  classes  of  converters.    A  treatment  of 
fundamental  thermionic  emitter  characteristics  is 
given.   The  complex  variety  of  simultaneous  processes 
occurring  in  the  plasma  of  gas-filled  converters  is 
illustrated.    Principal  problem  areas  existing  in  the 
field  of  both  converter  types  are  shown.   The  present 
state  of  the  art  in  this  field  is  discussed  in  connection 
with  the  results  obtained  with  small- sized  device 
samples  developed  up  to  date.    Future  applications  of 
thermionic  converters  are  projected,  and,  in  turn, 
the  report  refers  to  the  current  need  of  continued 
applied  research  efforts  aimed  at  advancing  the  state 
of  the  art  from  the  presently  available  thermal  con- 
version efficiency  of  about  10  percent  up  to  the 
theoretically  feasible  level  of  approximately  30 
percent.   (Author) 


Electronics  Research  Lab.  ,   U.  of  California, 

Berkeley. 
THE  C(3MM0N  COLLECTOR- COMMON  EMITTER 
PAIR,  by  M.   S.  Ghausi  and  D.  O.  Pederson.    Rept.  on 
Contract  N7onr-29529.    11  May  59,    18p.   8  refs.    Rept. 
no.   87;  lER  Series  no.  60,   issue  no.   236;  AD-220702. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  093 

The  analysis  and  design  are  presented  of  a  CC-CE 
f)air  selected  from  a  cascade  erf  identical  pairs.    The 
primary  interest  is  in  low  pass  broadband  amplifiers. 
Simple  equivalent  circuits  for  the  pair  are  developed 
and  a  design  procedure  is  given  to  achieve  a  flat- type 
magnitude  transmission  characteristic  in  the  pass 
band.    The  gain  bandwidth  factor  of  a  CC-CE  pair  is 
compared  with  the  other  broadband  low  pass  ampli- 
fiers using  the  common  emitter  configuration  with 
various  broadbanding  techniques.    These  other  broad- 
banding  techniques  include:   resistive  broadbanding, 
series -peaking,   local  series  feedback  of  a  parallel 
RC  network  in  the  emitter  lead  and  shunt-F>eaking. 
It  is  shown  that  for  large  bandwidths  the  combinational 
pair  of  CC-CE  is  superior  in  gain -bandwidth  factor 
except  for  the  shunt-peaked  amplifier.   (Author) 


General  Electric  Co. ,  Schenectady,  N.  Y. 
INVESTIGATION  OF  UNIMODE  ANODE  TECHNIQUE. 
Final  engineering  rept.  for  10  July-27  Sep  57  and 
20  Jan-20  May  58  on  Contract  AF  30(602)1768. 
12  Aug  58,   84p.   3  refs.   RADC-TR-58-150;  AD-205  916. 
Order  from  LC  mi$4.  80.   ph$13.  80       PB   146  510 

An  analysis  of  the  unimode  problem,  combining  equiva- 
lent circuits  and  field  theory  analysis,   was  made.  Sev- 
eral methods  of  unimoding  were  investigated,  followed 
by  the  actual  design  of  anodes  using  these  methods. 
The  unimode  approach  was  then  applied  to  new  devices 
and  experimental  results  obtained.  (Author) 
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General  Electric  Co.  [Schenectady,  N.  Y.J 
A  PROCEDURE  FOR  ESTIMATING  OPERATING 
TEMPERATURES  OF  ELECTRONIC  COMPONENTS, 
by  Glen  E.  Mcintosh.    15  Jan  53,   14p.  2  refs.    Proj. 
Hermes  Heat  Transfer  memo.  no.  49. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  984 


General  Electric  Microwave  Lab.  ,  Palo  Alto,  Calif. 
COMPUTER  APPLICATIONS,  by  V.  Met. 
M.  P.   Forrer.  and  T.   M.  Shaw.    Final  rept,  for 
Mar  58-June  59  on  Contract  Nonr- 2 127(00).    [1959J 
38p.   19  refs.    Rept.   R59ELM  79-5. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  452 

Contents: 

Analysis  of  millimicrosecond  pulse  transmission, 

pub.  in  proceedings  of  the  IRE  46:1830-1835, 

Nov  58. 
Experimental  and  theoretical  investigations  of  the 

regenerative  pulse  generator 
Spin  echo  storage 
(See  also  PB  143  986) 


Granger  Associates,  Palo  Alto,  Calif. 
ENGINEERING  TEST  MODEL,    ANTENNA  AS- 
I019(XE-I)/TRD.    DESIGN  AND  FABRICATE  50-320 
MC  DF  ANTENNA,  by  R.  E.  Hunter.    Quarterly 
progress  rept.  no.  2,   1  Nov  59-1  Feb  60.  on  Contract 
DA  36 - 039 -sc- 84533.    [19601  lOP- 
Order  from  LC  mi$1.80.  ph$1.80  PB  147  424 

The  majority  of  effort  during  this  period  was  expended 
finalizing  the  design  of  the  D/F  atenna  array  with  its 
supporting  structure  and  preparing  engineering  draw- 
ings for  these  items  for  release  to  the  manufacturing 
departments.   The  stress  analysis  was  based  upon  wind 
loadings  of  25  pounds  per  square  foot  (100  mph  winds) 
from  a  direction  relative  to  the  antenna  found  to  pro- 
vide the  maximum  loads.    Besides  contractual  environ- 
mental requirements,  the  D/F  antenna  array  was  de- 
signed to  withstand  handling  and  mis-handling  of  com- 
ponents and  assemblies  during  field  installation.   These 
conditions  were  considered  in  conjunction  with  the 
weight  limit  established  by  the  contractual  specifica- 
tions.  The  engineering  drawings  were  prepared  to 
meet  military  specifications  as  much  as  possible  and 
specify  all  military  specifications  pertaining  to  the 
production  erf  the  parts.    Fabrication  was  started  on 
the  first  unit  and  associated  tooling.    Any  items  re- 
quiring long  procurement  time  were  ordered  for  both 
units.   (Author)  (See  also  PB  147  423) 


Granger  Associates,  Palo  Alto,  Calif. 
ENGINEERING  TEST  MODEL.    ANTENNA  AS- 
1019(XE-1)/TRD:   A  LOW  FREQUENCY  EXTENSION 
OF  MODIFICATION  KIT  ELECTRONIC  E()UIPMENT 
MK-383/TRD.    DESIGN  AND  FABRICATE  50-320  MC 
DP  ANTENNA,  by  R.  E.  Hunter  and  R.  B.  Kolbly. 
Quarterly  progress  rept.  no.   1.   1  Aug-1  Nov  59,  on 
Contract  DA  36-039-SC-84533.    2  Jan  60,  3lp.   1  ref. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  423 

The  electrical  design  has  been  finalized  using  a  log- 
periodic  transposed-dipole  array  as  the  basic  element. 
The  log-periodic  antenna  has  the  characteristic  that  its 
radiation  and  impedance  characteristics  repeat  as  the 
frequency  is  changed  by  a  factor,  hence  very  large 


bandwidths  with  essentially  constant  radiation  and  im- 
pedance characteristics  are  obtainable.   Two  of  these 
elements  are  mounted  on  the  same  axis  to  give  both 
horizontal  and  vertical  polarization;  and  three  of  these 
structures,  consisting  of  two  elements  each,  are 
arrayed  forming  the  complete  antenna.   The  antenna 
parameters  have  been  optimized  and  are  given  in  this 
report.    Patterns  for  all  modes  of  operation,  as  well  as 
illustrative  developmental  patterns,  are  given.    Imjjed- 
ance  data  for  the  element  is  also  given.   The  VSWR  of 
one  antenna,  relative  to  75  ohms,  is  1.  3:1.    For  lobe- 
switched  operation  the  half-power  beamwidths  are  42 
degrees  and  45  degrees  for  horizontal  and  vertical 
polarization,  respectively.   The  equal -amplitude  pxjints 
are  between  3  and  4  db  for  vertical  polarization  and 
from  2.  8  to  3.  6  db  for  horizontal  polarization.    In 
single- lobe  operation  the  half  power  beamwidth  is 
65  degrees  for  horizontal  polarization  and  95  degrees 
for  vertical  polarization.   (Author) 


Hughes  Aircraft  Labs. ,  Culver  City,  Calif. 
STUDY  OF  ATOMIC  AND  MOLECULAR  RESO- 
NANCES FOR  MICROWAVE  GENERATION  AND 
AMPLIFICATION,  byT.  Maiman,  R.  Hoskins,  and 
D.  Devor.   Quarterly  progress  rept.  no.  6,  15  Mar- 
15  June  59,  on  Contract  DA  36 - 039 -sc- 74967.    [1959] 
17p.  12  refs.    AD-228  178. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  425 

X-band  ruby  maser  operation  was  observed  up  to  a 
temperature  of  1950K  with  dry  ice  used  as  a  coolant. 
It  was  found  that  ruby  crystals  with  high  chromium 
content  functioned  p>oorly  (low  gain-bandwidth  product) 
at  4.  20K  but  behaved  normally  at  higher  temperatures. 
An  explanation  based  on  cross  relaxation  is  pn-esented. 
A  noise  temperature  of  100^  and  a  gain-bandwidth 
product  of  14  Mc  were  measured  for  a  maser  operat- 
ing at  77. 4<^  (temperature  of  liquid  nitrogen).    Pre- 
liminary results  on  calculations  of  the  fine  structure 
levels  of  Cr'*"3  in  Ti02  (rutile)  are  reported.    Pulsed 
magnetic  field  experiments  were  conducted  with  ruby 
as  the  paramagnetic  material.    Inversion  of  successive 
spin  levels  by  adiabatic  fast  passage  at  X-band  fol- 
lowed by  the  application  of  a  pulsed  magnetic  field 
resulted  in  pulsed  amplification  and  oscillation  at 
several  frequencies  from  14  kmc  to  28  kmc.   The 
rapid  attainment  of  a  Boltzmann  distribution  of. spin 
populations  when  the  energy  levels  become  equidistant 
in  a  multilevel  spin  system  was  demonstrated 
directly.   (Author) 

Integrated  Range  Mission,  White  Sands  [Missile 

Range]  N.  Mex. 
A  MICROWAVE  TELEMETRY  RELAY,   by 
Leonards.  Taylor.    15  Apr  58,  88p.  AD-216  078L. 
Order  from  LC  mi $4.  80,  ph$13.  80         PB  147  367 

A  2200  Mcps  multichannel  telemetry  relay  system  has 
been  develof)ed.    This  equipment  has  been  designed  to 
provide  a  high  capacity  net  interlinking  all  data  re- 
cording sites  and  the  fixed  and  mobile  receiving  sta- 
tions on  the  proving  ground.    In  addition,   simultane- 
ous calibraticxi  of  all  stations  has  been  made  possible. 
The  relay  employs  the  suf>erheterodyne  principle  to 
translate  all  the  VHF  telemetry  signals  as  a  unit  to 
the  microwave  region  for  transmission  to  the  re- 
cording stations.    The  system  features  a  large  dy- 
namic range.    Close  channel  spacing  is  utilized  for 
efficient  use  of  bandwidth.    Unattended  operation  of 
the  equipment  is  possible.    (Author) 
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Ionosphere  Research  Lfab. ,  Pennsylvania  State  U. , 

University  Park.  j 

INSTRUMENTATION  FOR  THE  DETERMINATION  OF 
IONOSPHERIC  POLARIZATION  BETWEEN   100  AND 
1,(XX)KC/S  AND  PREU^NARY  DATA,  by 
H.  N.  Carlson.  Scientifit  rapt.  no.  129  on  Ionospheric 
Research,  Contract  AF  19(604)3875.  1  Feb  60,  41p. 
10  refs.  AFCRC-TN-60-406. 
Order  from  LC  m43.30,  ph$7.80  PB  146  897 


Equipment  is  described  qhat  receives  ionospheric 
echoes  over  the  swept  ratige  of  radio  frequencies 
50-1000  kc/s  and  resolves  them  mto  their  two  circular 

mplished  by  phase  shifting 
ntermediate  frequency.   Cir- 
t  recovery  since  operation 
cessary  for  RF  tracking, 
resented.  (Author) 


components.  This  is  ac 
and  adding  at  a  constant 
cuits  are  designed  for  fa 
near  the  transmitter  is 
Preliminary  results  are 


Keystone  Electronics  Oo. ,  Philadelphia,  Pa. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  MINIA- 
TURE SIZE  QUARTZ  CHYSTALS.    COMPLETION 
REPORT  FOR  STEP  I:   BNDUSTRIAL  PREPAREDNESS 
STUDY  ON  CR-55/U  CRYSTAL  UNITS,  by  James  M. 
Ronan.    Rept.  on  Contract  DA  36 - 039 -sc- 54696. 
15  Jan  58,  33p. 
Order  from  LC  mi$3.00j  ph$6.30 


PB  137  445 


Manufacture  of  CR-55/U  quartz  crystal  units  in  the 
frequency  range  of  17. 0  ^C  to  60.  750  MC  has  not 


proven  to  be  too  difficult 
used  for  fabrication 


Standard  equipment  was 


lorl 


Land-Air,  Inc.  ,  Hollonkan,  N.  Mex. 
DEVELOPMENT  OF  MI$AN  REMOTE  OPERATION. 
Final  rept.  on  Contracts  DA  29-040-ORD-lOlO  and 
DA  29-040-ORD-1302.    Cec  58.  83p.  5  refs.    LA-58- 


13;  AD-214  433. 

Order  from  LC  mi$4.  80, 


ph$13.80  PB  146-980 


Automation  of  the  Miran  Relay  Stations  has  been 
accomplished  with  the  development  of  remote -control 
equipment.    By  means  of  k  modulated  RF  signal,  an 
operator  at  the  Master  Stjation  is  able  to  activate 
Miran  equipment  at  distant  Relay  Stations,  and  to 
de-activate  the  equipment  on  completion  of  a  mission. 
Considerable  savings  in  manpower,  travel  time,  and 
vehicles  are  effected.   Tf^is  report  incorporates  a 
description  of  the  equipmient  and  instructions  for 
installation  and  operation.    (Author) 


Lincoln  Lab.  ,  Mass.   Inbt.  of  Tech.  .  Lexington. 
A  FIXED-CAP  UHG  TR  tTUBE,   by  C.   W.  Jones. 
C.   E.  Muehe,  and  S.  J.  I»ililler.   Rept.  on  Contract 


AF  19(122)458.  29  Mar  57 
rept.  no.  155;  AD- 147  407 
Order  from  LC  mi$2.  70, 


23p.  7  refs.  Technical 
ph$4.  80  PB  146  979 


The  existing  TR  tubes  U84d  in  the  region  of  the  fre- 
quency spectrum  between  1200  and  3000  Mcps  are  not 
satisfactory  for  use  in  UHF  applications.    This  report 
describes  a  fixed -gap  TR  tube  and  its  accompanying 
circuits  that  have  been  used  successfully  in  UHF  radar 
applications. 


Material  Lab.  ,   New  York  Naval  Shipyard,  Brooklyn 
EVALUATION  OF  BRAID  COATINGS  FOR  CABLE 
CONDUCTORS  WITH  CLASS  E  INSULATION,   by 
Samuel  H.   Behr  and  Edward  J.   Hoerauf.    Final  rept. 
27  May  58.  9p.    Lab.    project  5248-111;  AD- 206  089. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  368 

Nylon  lacquers  with  a  four  mil  wall  thickness  will 
give  substantial  abrasion  resistance  providing  they 
are  applied  in  several  thin  coats  with  adequate  heat 
drying  between  coats  or  after  coating.    Thinner  walls 
erf  extruded  nylon  will  give  equal  abrasion  resistance. 
However,  a  braid  saturant  is  necessary  under  the 
extruded  nylon  to  lay  down  the  glass  fibers  before 
tubing  and  also  retard  the  flow  of  water  through  the 
glass  braid.    The  improved  abrasion  apparatus  des- 
cribed in  this  report  will  compare  the  abrasion  re- 
sistance of  braid  coating  materials  with  reasonable 
accuracy  and  is  recommended  for  inclusion  in  the 
forthcoming  amendment  to  specification  MIL-C- 
2194B.   (Author) 


McCoy  Electronics  Co. .  Mount  Holly  Springs.  Pa. 
FINAL  TECHNICAL  AND  PROCESS  MANUAL 
APPLYING  TO  INDUSTRIAL  PREPAREDNESS  STUDY 
COVERING  TYPE  CR-55AJ  CRYSTAL  UNITS.   Rept. 
on  Contract  DA  36-039- sc-66073.    [1958]  46p. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  137  421 


Michigan  U.   [Research  Inst.  ]  Ann  Arbor. 
SERIES- PARALLEL  GRAPHS  AND  LATTICES,  by 
Calvin  C.   Elgot  and  Jesse  B.   Wright.    Rept.  on  Project 
Michigan,  Contract  Nonr- 1224(21).   25  Feb  58,  26p. 
2144- 11 20- M;  AD- 204  494. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  138  247 

A  path  in  a  doubly  rooted  graph  G-(N,   E,   R,  p  ,  p.) 
is  a  sequence  of  distinct  points  in  G,   initiating  with  pi 
and  terminating  with  po.    The  link  relation  of  G  =  (N,  E, 
R,  Pq,  pj)  is  the  set  of'^ordered  pairs  of  points  which 
are  consecutive  in  some  pjath.    A  graph  is  admissible  if 
each  of  its  points  is  in  some  path  and  for  each  edge  of 
the  graph  with  end  points  a,  b,  either  (a,  b)  or  (b,  a)  is 
an  element  of  its  link  relation.    Theorem:   If  G«(N,  E, 
^'  Po>  Pi)  ^s  admissible,  then  it  is  series -parallel  if 
and  only  if  its  link  relation  is  asymmetric.    This 
theorem  is  proved  by  obtaining  intermediate  results 
which  characterize  the  transitive  closure  of  the  link- 
relations  of  series -parallel  graphs  (as  series -parallel 
lattices).    (Author) 


Michigan  U.    Research  Inst.  ,   Ann  Arbor. 
TRANSISTOR- DIODE  LOGIC,   by  R.   A.   Carlsen. 
Technical  memo.   no.  66  on  Contract  DA  36-039-8C- 
63203.   Oct  58,  22p.  6  refs.  2262- 197- T;  AD-227  096. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  942 

The  design  features  are  discussed  of  direct- coupled 
transistor  diode  logic.    The  discussion  includes  com- 
ments on  the  effect  of  diode  reverse  transients  on  cir- 
cuit performance,  the  dependence  of  the  number  of 
gate  drives  on  transistor  and  diode  properties,  and 
isolation  obtained  between  input  and  output  gate 
terminals  for  the  circuit  presented.    The  unique 
feature  of  the  circuit  is  the  use  of  the  low  collector-to- 
emitier  transistor  as  a  replacement  for  a  diode  clamp. 
(Author) 
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Microwave  Associates,  Inc.,  Burlington,  Mass. 
HIGH  REPETITION  RATE  BROADBAND  DUPLEXER, 
by  Emanuel  L.  Horn.    Quarterly  progress  rept.  no.  5, 
15  Aug-15  Nov  59,  on  Contract  DA  36-039-8C-78165. 
[1959]  14p.    AD-232  341. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  428 

Measurements  of  arc  loss  and  recovery  time  have 
been  continued  at  low  repetition  rates.   The  data  show 
that  although  the  dumbell  type  iris  structure  yields 
lower  values  of  arc  loss  it  also  yields  larger  values  of 
recovery  time  than  the  encapsulated  window.   A  design 
investigation  has  been  initiated  to  fabricate  tubes  with 
all  elements  encapsulated  in  order  to  eliminate  the 
difficulties  normally  encountered  in  fabricating  dual 
S  band  TR  tubes.    (Author)  (See  also  PB  146  494) 


Microwave  Associates,  Inc.,  Burlington,  Mass. 
INVESTIGATION  OF  DUPLEXING  TECHNIQUES  AT 
HIGH  DUTY  CYCLE  CONDITIONS,  by  Lawrence 
Gould.  Quarterly  progress  rept.  no.  4,  1  July- 
30  Sep  59,  on  Contract  DA  36-039- sc- 78233.  29p. 
AD-231  514. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  795 

The  study  of  Tee  circulators  as  an  element  in  a  high 
duty  cycle  duplexer  has  been  continued.  Operation  at 
180  watts  average  power  in  X  band  has  been 
achieved.  The  characteristics  of  leakage  power  and 
recovery  time  for  crystal  protector  TR  tubes  have 
been  measured  for  various  mixtures  of  argon,  water, 
and  ammonia.  The  most  promising  gas  fill  is  a  mix- 
ture of  water  and  ammonia  which  yields  a  recovery 
time  independent  of  temperature  from  -55^0  to  850C 
with  a  recovery  time  value  of  the  order  of  0.2us. 
The  analysis  of  the  silicon  diffuse  junction  diode  in  a 
microwave  circuit  is  considered  as  a  possible  element 
in  a  high  duty  cycle  duplexer.  (Author)  (See  also 
PB  146  495) 


Microwave  Associates,   Inc.  ,  Burlington,  Mass. 
INVESTIGATION  OF  DUPLEXING  TECHNIQUES  AT 
HIGH  DUTY  CYCLE  CONDITIONS,  by  Lawrence 
Ckxild.   Quarterly  progress  rept.   no.  5,   1  Oct- 
31  Dec  59,  on  Contract  DA  36-039-8C-78233.   [1960] 
16p. 

Order  from  LC  mi$2.  40,   ph$3.  30  PB  146  796 

A  circulator  can  be  designed  having  a  10%  bandwidth. 
The  recovery  time  characteristics  of  a  crystal  pro- 
tector TR  tube  have  been  investigated  at  low  values  of 
peak  power.    The  results  indicate  that  excessively 
large  values  of  recovery  time  can  be  achieved  during 
the  ranges  of  incident  power  in  which  the  input  gap  and 
window  fire.    The  analysis  of  the  silicon  diffused  junc- 
tion diode  as  an  element  in  a  high  duty  cycle  duplexer 
has  demonstrated  inferior  performance  at  X  band  be- 
cause of  the  series  inductance  associated  with  the 
diode  package.  (Author)    (See  also  PB  146  795) 

Microwave  Engineering  Labs. ,  Inc. ,  Palo  Alto, 

Calif. 

INVESTIGATION  OF  MICROWAVE  NON- LINEAR 
EFFECTS  UTILIZING  FERROMAGNETIC  MATE- 
RIALS, by  Roy  W.  Roberts.    Quarterly  progress  rept 
700^^^'  r^  A"^-31  Oct  59,  on  Contract  DA  36-039-sc- 
73278.    [1959]  24p.   3  refs.    AD-231  484. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  941 


ISS 


A  high  moment  nickel -zinc  ferrite  was  made  in  the 
laboratory  for  use  in  harmonic  generation.   Measured 
linewidths  were  approximately  45-60  oer.   This  ma- 
terial had  a  high  efficiency  in  2  mm  generation, 
giving  approximately  10-20  peak  output.    Further  ex- 
periments were  run  on  the  ferrite  parametric  ampli- 
fier and  magnetic  Q,  gain,  and  noise  power  were 
measured.   Three  additional  batches  of  single  crystal 
garnets  were  grown  with  better  temperature  ccmtrol 
and  mechanical  stability.    One  batch  was  grown  with  a 
modified  flux  of  PbO  and  PbF2  and  using  a  technique  erf 
recharging  the  crucible  so  that  total  reactant  mass 
was  increased  3-fold  over  previous  runs.   This  batch 
gave  many  large  crystals  with  linewidths  as  narrow 
as  2.5  oer.   (Author) 


Microwave  Lab  ,  Stanford  U.  ,  Calif. 
BASIC  MICROWAVE  RESEARCH,  by  M.   Chodorow. 
Scientific  rept.  no.    17,   1  July- 30  Sep  59,  on  Contract 
AF  19(604)1930.  Nov  59,  27p.  5  refs.  M.  L.   Rept. 
no.  662;  AFCRC-TN-60-101;  AD-232  52L 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  968 

Contents: 

Microwave  ttibe  studies 

Studies  in  the  theory  of  coupled  cavities 

Investigation  of  the  behavior  of  velocity-modulated 

electron  beams  in  long  gaps 

Electron  beam  parametric  amplifier 
Plasma  physics  studies 

Electron  beam  interaction  with  a  plasma 

Electron  plasma  waves 

Parametric  effects 

Electrostatic  sound  waves 

Plasma  confinement 

Thermal  plasma 

Noise  in  plasmas 

Harmonic  generation  in  plasmas 

Microwave  measurements  in  plasmas 
Ferrite  nonlinear  propagation 
(See  also  PB  145  574) 

Microwave  Physics  Lab.  ,  Sylvania  Electric 

Products,   Inc.  ,  Mountain  View,  Calif. 
ELECTRONICALLY- TUNABLE  MICROWAVE  OS- 
CILLATIONS AND  DETECTION  AND  MIXING 
PROPERTIES  OF  A  COAXIAL  MAGNETRON,  by 
R.  M.  Hill  and  F.  A.  Olson.    Rept.  on  Contract 
DA  36-039-SC-73188,  Continuation  of  Contract  DA- 
36-039- sc-7 1053.    30  June  57,  30p.   16  refs.    Techni- 
cal rept.  no.  MPL-7. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  789 

Results  are  given  of  preliminary  investigations  of  the 
behavior  of  self-excited  electron  oscillations  origi- 
nating in  the  space  charge  region  between  a  hot  wire 
filament  and  a  cylindrical  anode  in  the  presence  of  a 
magnetic  field.    This  coaxial  magnetron  is  observed 
to  oscillate  and  emit  radiation  at  a  frequency  nearly 
equal  to  the  electron  cyclotron  frequency  divided  by 
the  vT".  Although  this  phenomenon  has  been  mentioned 
in  the  early  magnetron  literature,   it  has  received 
little  attention  from  a  practical  stanc^int.    By  vary- 
ing the  magnetic  field  and  programming  the  anode 
voltage,  it  is  possible  to  tune  the  frequency  of  this 
tube  and  the  possibility  of  rugged  construction,  it 
appears  promising  as  a  useful  local  oscillator  tube 
that  could  be  designed  to  cover  at  least  octave  band- 
widths  throughout  the  frequency  range  from  about 
300  megacycles  to  12  kilomegacycles. 


Microwave  Research  Inst ,  Polytechnic  Inst,  d 

Brooklyn,  N.  Y.  i 

ELECTROMECHANICAL  FULSE  GENERATORS,  by 
Enrico  Levi.    Rept.  on  Contract  Nonr -839(05). 
6  July  59,  36p.    Research  tept.  R-751-59;  PIB-679; 
AD- 220  852. 
Order  from  LC  mi$3. 00,  t>h$6.  30  PB  147  084 


pulse 


Generation  of  electrical  pUlses  directly  at  the  elearo- 
mechanical  energy  conversion  stage  may  prove  to  be 
most  economical  for  radar  and  fusion  research  appli- 
cations, in  view  of  the  ever  increasing  power  levels 
required.   Conventional  ty|)es  as  well  as  the  induction 
pulser,  considered  as  a  mcxlel  for  future  thermonu- 
clear generators,  are  described  in  terms  of  a  funda- 
mental set  of  equations  of  which  the  solution  is  pre- 
sented for  limiting  cases.    On  this  basis  it  is  possible 
to  evaluate  the  relative  morits  of  each  type,  to  deduce 
design  principles  and  derife  efficiency  expeaancies 
and  ultimate  power  capabi  ities.    (Author) 


Microwave  Research  Inst ,  Polytechnic  Inst. ,  of 

Brooklyn,  N.   Y. 
STUDY  OF  MICROWAVE  jFERRITE  DUFLEXERS,  by 
Lawrence  Levey  and  Leo  lyl.   Silber.    Final  rept.  for 
I  Apr  58-30  Sep  59  on  Contract  DA  36-039-sc-78000. 
15  Jan  60,   44p.    5  refs.    R^.  no.   R-795-59;  PIB- 
723. 
Order  from  LC  mi$3.  30,  ()h$7.  80  PB  146  792 

The  development  is  summarized  of  a  microwave  circu- 
lator in  \**iich  the  ferrite  Element  is  in  the  form  of  a 
hollow  tube  of  rectangular  jcross -section.   This  ferrite 
geometry  lends  itself  to  fajst  switching  applications. 
A  discussion  is  included  d  the  requisite  properties  of 
ferrite  materials  for  optimum  operation  of  a  switching 
circulator  and  describes  tfce  development  erf  suitable 
materials  and  the  means  b(y  which  they  were  fabricated 
into  the  necessary  shapes.;  The  switching  performance 
of  a  prototype  circulator  ii  described.   (Author) 


Midland  Mfg.  Co. ,  Inc. ,  Kansas  City,  Kan. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  TIGHT- 
ENED TOLERANCE  CR-^/U  CRYSTAL  UNITS 
CR-(XM-9)/U.   Final  rept^  for  31  Dec  57-7  Apr  58  on 
Contract  DA  36-039-sc-75i936.    23  May  58,  47p. 
Order  from  LC  mi$3.  30,  ^7.  80  PB  137  440 

An  outline  for  the  process  specification  for  tightened 
tolerance  CR-54/U  quartz  crystal  units  is  presented. 
(See  alsoPB  137  441) 


Midland  Mfg.  Co. ,  Inc. ,  Kansas  City,  Kan. 
INDUSTRIAL  PREPAREDhlESS  STUDY  ON  TIGHT- 
ENED TOLERANCE   CR-54yU  CRY^AL  UNITS 
CR-(XM-9)/U.   Quarterly  progress  rept.  nos.  1  and  2 
for  period  through  31  Dec  57  on  Contract  DA  36-039- 
8C-75936.    14  Mar  58,  22p. 
Order  from  LC  mi$2.70,  ^4.80  PB  137  441 

Techniques  involved  in  changing  the  production  procese 
to  producing  an  acceptable!  yield  under  the  tightened 
tolerance  conditicai  were  (developed  and  tested  in  an 
effort  to  determine  their  sfuitability. 


Motorola,  Inc.,  Chicago,  III. 
INVESnCATION  OF  METHODS  AND  TECHNK^ES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
by  B.  Niederman  and  J.  Loos .  Annual  rept.  no.  I  (4th 
quarter)  1  Mar-1  June  57,  on  Contract  DA  36-039-sc- 
72378.  [1957]  32p.  2  refs.  AD- 138  882. 
Order  from  LC  miJ3.00,  ph$6.30  PB  147  415 

A  number  of  crystal  oscillators  presently  used  in  com- 
mercial equipment  have  been  analyzed  to  determine 
the  maximum  value  of  series  R  capable  of  sustaining 
oscillations .  The  three  oscillators  to  be  used  in  the 
final  instrument  are  individually  described.  Data  ob- 
tained with  experimental  models  and  available  crystals 
are  given  for  the  high  and  low  bands  .  The  composite 
test  set  is  described  both  functionally  and  physically. 
(Author)  (See  also  PB  147  418) 


Motorola,  Inc.,  Chicago,  111. 
INVESTIGATION  OF  METHODS  AND  TECHNIQUES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
by  B.  Niederman  and  J.  Loos.  Final  rept.  for 
13  Feb  56-30  Nov  58  on  Contract  DA  36-039-sc-72378. 
[1958]  97p. 
Order  from  LC  mi$5.40,  ph$15.30  PB  147  422 

The  present  status  of  the  "Unwanted  Crystal  Mode 
Detector"  is  discussed.  A  complete  schematic  for 
each  of  the  two  units  comprising  the  complete  detector 
test  set  is  illustrated  and  described.   Circuitry  for  the 
low,  mid  and  high  band  detectors  is  covered  exten- 
sively as  are  the  special  voltage  metering  circuits. 
The  panel  layout  of  each  unit  is  illustrated.  The  func- 
tions of  all  variable  controls  are  discussed.  The 
operating  procedure  for  testing  a  crystal  for  harmful 
spurious  modes  is  covered  in  detail.   A  series  of 
reference  oscillators  chosen  from  ARF  designs  are 
described  and  their  use  in  determining  which  spurious 
responses  are  harmful  is  discussed.  Spurious  data 
obtained  from  the  entire  quantity  of  two  hundred  crys- 
tals furnished  by  the  Signal  Corps  is  presented  in 
tabular  form.  The  results  are  analyzed  from  the 
standpoint  of  the  Detectors  ability  to  detect  all  crystal 
modes  considered  harmful.  The  gain  calibration 
curves  for  the  two  prototype  units  are  illustrated.  The 
twenty- seven  crystals  previously  tested  at  the  Signal 
Corps,  have  been  tested  at  their  maximum  allowable 
drive  level  whenever  possible.  This  data  is  presented 
in  tabular  form.  (Author)  (See  also  PB  147  421) 

Motorola,  Inc.,  Chicago,  111. 
INVESTIGATION  OF  METHODS  AND  TECHNIQUES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
by  B.  Niederman  and  J.  Loos.  Quarterly  rept.  no.  1, 
1  June-1  Sep  56,  on  Contract  DA  36-039- sc- 72378. 
[1956]  34p.  1  ref. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  416 

The  required  instrument  is  divided  into  the  following 
three  parts  -  R.  F.  oscillator- selective  network  - 
metering.  Complete  functional  details  are  given  for 
each  of  these  proposed  parts  ,  The  R.  F  .  oscillator 
has  been  built  and  the  circuit  is  given.  Work  has  be- 
gun on  an  R.  F  .  detector,  having  good  response  char- 
acteristics between  the  frequency  limits  of  1  to  1 10 
megacycles ,  which  is  to  be  used  in  conjunction  with 
the  metering  circuits  .  TT>e  crystal  oscillators  to  be 
used  in  determining  the  spurious  specifications  are 
described.  The  two  oscillators  most  likely  to  prove 
unstable,  the  Colpitts  and  the  Butler,  are  now  being 
constructed.  (Author) 
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Motorola,  Inc.,  Chicago,  111. 
INVESTIGATION  OF  METHODS  AND  TECHNIQUES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
by  B.  Niederman  and  J.  Loos .  Quarterly  rept.  no.  2, 
1  Sep-1  Dec  56,  on  Contract  DA  36-039- sc- 72378. 
[1956]  23p.  I  ref. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  417 

The  crystal  oscillators  to  be  used  in  determining  the 
spurious  specification  are  described.  Circuits  of  these 
oscillators  at  three  test  frequencies  are  given.  Two 
methods  which  will  be  used  at  the  lowest  test  fre- 
quency to  experimentally  determine  the  susceptibility 
of  an  oscillator  to  operate  on  a  spurious  response  are 
explained.  T^e  results  of  the  crystal  procurement 
program  to  date  are  given.  (Author)  (See  also 
PB  147  416) 


Motorola,  Inc.,  Chicago,  111. 
INVESTIGATION  OF  METHODS  AND  TECHNIQUES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
byB.  Niederman  and  J.  Loos.  Quarterly  rept.  no.  3, 
I  Dec  56-1  Mar  57,  on  Contract  DA  36- 039- sc -72378. 
[1957]  57p.  AD- 133  350. 
Order  from  LC  mi$3.60,  ph$9.30  PB  147  418 

The  Butler  and  Hartley  oscillator  circuits  were  ana- 
lyzed to  determine  the  highest  values  of  crystal  spuri- 
ous resistances  capable  of  sustaining  oscillations. 
Schematic  diagrams  are  given  of  the  6-  to  7-mc  Butler 
and  Hartley  oscillator  circuits .  By  utilizing  the  equa- 
tions derived,  the  highest  values  of  spurious  resist- 
ances cap)able  of  controlling  oscillations  in  these  2 
circuits  were  computed.  The  main  and  spurious  mode 
resistances  and  frequencies  of  the  crystals  used  to 
test  the  oscillators  are  tabulated,  and  the  sfxjrious  re- 
sponses detected  by  the  test  oscillators  are  indicated. 
The  over-all  ability  of  the  Hartley  oscillator  to  detect 
spurious  responses  is  given  by  a  curve  of  highest 
spurious  resistances  detected  vs  the  percentage  of 
the  frequency  difference  from  the  main  response.  A 
similar  curve  which  is  expanded  to  include  only  those 
responses  within  1%  of  the  main  response  frequency  is 
also  obtained  by  the  use  of  the  similated  spurious 
technique.   (See  also  PB  147  417) 


Motorola,  Inc.,  Chicago,  111. 
INVESTIGATION  OF  METHODS  AND  TECHNIQUES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
byB.  Niederman  and  J.  Loos.  Quanerly  rept.  no.  5, 
1  June-1  Sep  57,  on  Contract  DA  36-039-72378. 
[1957]  31p.  AD- 149  751. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  419 

The  completed  laboratory  experimental  model  of  the 
Crystal  Spurious  Mode  Detector  is  described.  Experi- 
mental high  band  oscillators  using  an  "Inductuner"  to 
cover  the  entire  band  are  described.  One  oscillator  is 
a  standard  Butler  and  the  other  a  grounded-grid  cir- 
cuit with  the  feedback  taken  from  a  capacitor  tap. 
Three  standard  grounded-grid  oscillators  specifically 
constructed  for  high  frequency  operation  and  designed 
to  cover  the  high  band  are  described.  The  results  ob- 
tained by  testing  available  crystals  are  given.  Two 
oscillators,  constructed  for  the  purpose  of  defining  an 
"unwanted  crystal  mode",  are  described  and  results 
given.  (Author)  (See  also  PB  147  415) 


Motorola,  Inc.,  Chicago,  111. 
INVESTIGATION  OF  METHODS  AND  TECHNIQUES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
by  B.  Niederman  and  J.  Loos.  Quarterly  rept.  no.  6, 
1  Sep  57-1  Feb  58  on  Contract  DA  36-039-sc-72378 
[1959]  44p. 
Order  from  LC  mi$3.30,  ph$7.80  PB  147  420 

A  summary  is  given  covering  the  low,  mid  and  high- 
band  detectors  .  Included  are  the  major  electrical  and 
mechanical  changes  for  the  mid-band  detector.  De- 
velopment information  covering  all  three  bands  is 
presented.  The  inductuner  oscillator  is  compared  with 
the  three  separate  oscillator  method  of  covering  the 
high-band.  Tuning  requirements  and  the  present  status 
of  the  low-band  oscillator  are  given.   Spurious  detec- 
tion data  covering  the  mid-band  (6-40  Mc)  and  the 
high-band  (40-125  Mc)  ranges  are  presented  and 
analyzed.  (Author)  (See  also  PB  147  419) 


Motorola,  Inc.,  Chicago,  111. 
INVESTIGATION  OF  METHODS  AND  TECHNIQUES 
FOR  DETECTING  UNWANTED  CRYSTAL  MODES, 
by  B.  Niederman  and  J.  Loos .  Quarterly  rept.  no.  7, 
1  Feb-1  May  58,  on  Contract  DA  36- 039- sc- 72378 
[1958]  51p. 
Order  from  LC  mi$3.60,  ph$9.30  PB  147  421 

The  status  of  the  two  prototype  Unwanted  Crystal  Mode 
Detector  units  is  discussed.  A  complete  circuit  dia- 
gram of  each  detector  unit  is  illustrated  and  described. 
Functions  of  all  variable  controls  are  discussed. 
Metering  circuits  are  also  explained.  The  panel  lay- 
out of  both  units  is  illustrated.  The  controls  are  de- 
scribed in  detail.  The  operating  procedure  of  testing 
a  crystal  for  unwanted  spurious  modes  is  outlined. 
Spurious  data  obtained  with  the  low  frequency  detector 
(1-40  Mc)  using  government  supplied  crystals  are 
given.  Data  at  10  Mc,  30  Mc,  50  Mc,  75  Mc  and 
100  Mc  using  both  prototype  detector  units  and  A.R.F. 
"reference"  oscillators  are  presented.  The  results 
are  analyzed  from  the  standpoint  of  the  Detectors 
ability  to  detect  all  crystal  modes  considered  harmful 
(Author)  (See  also  PB  147  420) 
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National  Union  [Electric]  Corp. ,  Orartge,  N.  J. 
MINIATURE  CATHODE  RAY  TUBE,  R-2163,  by 
F.  Holborn  and  C.  Bartholomew.    Final  engineering 
rept.  on  Contract  AF  33(038)17345.    [1953]  43p. 
AD-14  027. 
Order  from  LC  mi$3.  30,  ph$7. 80  PB  146  916 

Two  versions  of  the  tube  were  developed.   The  first 
uses  a  Willemite  screen  (P-1)  which  gives  a  green 
trace  and  has  medium  oersistence.   The  second  uses 
a  long-persistence  cascade  phosphor  (P-7).   The  tube 
envelope  consists  of  lead  glass  (Corning  01 20) except 
for  the  face  plate,  which  is  made  of  Fourco  glass.    A 
modified  small-button  9-pin  stem  is  used.   Electro- 
static focus  and  deflection  are  utilized  in  the  elearon 
gun  which  is  supported  in  the  envelope  by  4  support 
springs.   The  springs  also  serve  to  absorb  shock  and 
vibration.   About  10%  of  the  cathode  current  reaches 
the  screen,  and  the  rest  is  absorbed  by  the  hmiting 
apertures.   The  tube  passed  the  vibration  test  and  a 
500-g  shock  test.   Both  versions  of  the  tube  suffered 
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a  burning  erf  the  phosphor  screen  during  life  tests.    A 
life  test  period  erf  500  hr  oif  less  was  considered  to 
be  more  realistic  than  the  lOOO-hr  test.   The  method 
of  producing  the  tube  is  described.   The  tubes  oper- 
ated at  LV,  had  good  light  output,  and  did  not  have 
an  exposed  exhaust  tip. 


Mound  Lab. ,  Miamisburgi  Ohio. 
NUCLEAR  BATTERY,    THERMOCOUPLE  TYPE,  by 
B.  C.  Blanke.    Quarterly  retot.  no.   1,   1  Jan- 31  Mar  57, 
on  Contract  R-50-799965-»;-01 -91.    26  Apr  57,   18p. 
6  refs.    MLM-CF-57-4-34;  AD  146  708. 
Order  from  LCmi$ 2.40,  pW 3.  30  PB  147  127 

The  potential  usefulness  as  a  heat  source  for  the 
thermal  battery  of  1300  rac^ioactive  isotopes  was  in- 
vestigated.   All  but  thirty-tWo  have  been  eliminated 
because  of  too  long  or  too  ghort  a  half- life  and/or 
excessive  gamma  radiation  of  the  isotope  or  element. 
Further  eliminations  are  b^ing  made  on  the  basis  of 
relative  availability  and  colts.   (Author) 


National  Bureau  of  Standards,  Washington,   D.   C. 
AN  IMPROVED  HYDROGEN  ATOM  BEAM  FURNACE, 
by  Ralph  Klein  and  John  I^iaras. 
Technical  note  47. 
Order  from  OTS  $0.  50 


May  60,  9p.   2  refs. 
PB  151  406 


An  improvement  in  the  construction  of  the  tungsten 
furnace  for  use  in  a  hydrogen  atom -beam  apparatus 
has  been  effected  by  fabricating  the  furnace  from  a 
tungsten  rod.    This  avoids  t^e  possibility  of  leakage  of 
molecular  hydrogen  which  liiay  occur  when  the  tung- 
sten tube  is  made  from  rolljed  tungsten  sheet,  the 
technique  used  heretcrfore.    The  fabrication  erf  the 
seamless  furnace  and  the  n^ethod  of  mounting  are 
described.  (Author) 

National  Union  [Electric]  Corp. ,  Orange,  N.  J. 
MINIATURE  TWIN  INDICAfTOR  TUBE  R-2164.  by 
H.  J.  Koch.    Final  engineering  rept.  cm  Contract 
AF  33(038)17345.    [1952]  51p.    AD- 13  884. 
Order  from  LCmi$3.60,  pW9.30  PB  146  917 

A  twin  indicator  miniature  equivalent  of  the  6AF6Gwas 
developed.  The  solder  glasis,  poli-optic  sealing,  and 
fused  glass  techniques  wera  employed  in  an  effort  to 
seal  the  tube  in  a  vacuum  after  processing.    It  was 
concluded  that  it  was  impractical  to  seal  a  tube  to- 
gether in  the  bell  jar  under  vacuum  with  a  glass-to- 
glass  seal.   Another  method  was  tried  which  consisted 
erf  sealing  the  bulb  and  stem  in  the  usual  manner  and 
exhausting  through  a  tubulation  in  the  stem.  To  elimi- 
nate the  projecting  tip-off,  the  glass  had  to  be  mashed 
down  while  still  soft.   The  ftrst  tubes  made  in  this 
fashion  developed  stem  cracks.  Test  diodes  were 
made  using  Pb  glass  bulbs.    Prior  to  tipping-off,  the 
getters  were  flashed  Lightly  to  absorb  gas  liberated 
from  the  glass  during  the  annealing  period;  however 
PB  was  reduced  out  erf  the  glass.    Life  tests  indicated 
that  tubes  having  soft  glass  (lime)  envelopes  can  be 
made  to  operate  at  bulb  ternperaturea  up  to  AOCfC. 


Naval  Civil  Engineering  Lab. ,  Port  Hueneme,  Calif. 
CONTIGUOUS  WRAPPING  OF  TRANSMISSION  LINE 
CONDUCTORS  WITH  HIGH-MU  TAPE  FOR  LARGE 
RADIO-INTERFERENCE  ATTENUATION,  by  Don  B. 
Clark  and  Robert  D.  Hitchcock.    Interim  rept. 
7  Mar  60,  47p.  10  refs.   Technical  rept.  062. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  147  115 

Wrapping  high -permeability  SiFeMg  tape  around  trans- 
mission line  lowers  radio  frequency  energy  in  normal 
interference  frequency  ranges.    In  theory,  a  long  con- 
ductor coated  with  high-permeability  material  has  high 
skin  effect  losses  at  frequencies  above  those  of  jxjwer 
transmission.   Three  long  conductors  were  wrapped 
with  thin,  high -permeability  tape;  two  conductors  had 
small  helical  air-gaps  between  wrappings  to  reduce 
saturation  effects.   These  two  had  about  half  the 
attenuation  erf  the  fully  wrapped  line,  lower  standing 
wave  ratios  and  lower  characteristic  impedance  phase 
shift.   (Author) 


Naval  Ordnance  Lab.,  Corona,  Calif. 
TEST  SET,   ELECTRICAL  OUTPUT,    FUZE,    MK  378 
MOD  O:   DESCRIPTION  AND  OPERATION.   7  Apr  60, 
66p.    NAVWEPS  rept.  5988;  NOLO  rept.  494;  Includes 
NAVORD  0S-(  10325 -10326). 
Order  from  LC  mi$3.90.  ph$10.80  PB  147  285 

This  report  presents  a  description  and  instructions  for 
operation  of  the  Test  Set,  Electrical  Output,  Fuze, 
Mk  378  Mod  O,  which  was  developed  at  the  Naval 
Ordnance  Laboratory  Corona  for  use  in  factory  accept- 
ance testing  of  the  Switch,  Firing,  Electronic,  Mk  73 
Mod  O,  and  the  Triggering  Device,  Fuze,  Mk  3  Mod  O. 
The  set  is  constructed  in  two  sections,  so  that  it  may 
be  used  either  for  combined  tests  of  the  triggering  de- 
vice and  firing  switch  or  for  separate  testing  of  either 
component.    Appendixes  A  and  B  present  the  original 
Ordnance  Specifications  (NAVORD  OS  10326  and 
NAVORD  OS  10325)  for  the  two  components  to  be 
tested.   (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
MAGNETIC  PULSE  MODULATORS,  by  Walter  Raskin. 
25  Aug  58,  21p.  9  refs.    NAVORD  rept.  6190; 
AD- 206  318. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  389 

The  magnetic  pulse  modulator  of  the  Melville  type  is 
analyzed,  the  pn-esent  state  of  the  art  is  summarized, 
and  engineering  limitations  imposed  by  components 
are  discussed.   A  biblie)graphy  of  literature  in  this 
field  is  included.   (Author) 


Navy  Underwater  Senind  Lab.  ,   Fort  Trumbull, 

New  London,   Conn. 
A  SMALL- TANK  CALIBRATION  SYSTEM,  by 
Gerald  F.  Ginty.    31  Aug- 55,   13p.   USL  Research  and 
Development  rept.  no.   292. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  147  602 

The  small-tank  calibration  system  measures  hydro- 
phone sensitivity  and  directivity  pattern  in  the  fre- 
quency range  from  5  to  150  kc  by  means  of  AC  tonal 
pulses.    A  Dulse  erf  the  desired  frequency  is  gated  into 
a  transmitting  power  amplifier  and  projector  and  is 
received  by  the  hydrophone  under  test.    The  received 
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pulse  is  then  logarithmically  amplified;  any  desired 
part  of  the  pulse  is  selected  by  a  receiver  gate,  and 
the  gated  portion  is  p>eak  detected  and  stored  as  a 
direct  voltage.    The  direct  voltage  is  fed  to  a  sine- 
cosine  potentiometer,  the  output  of  which  drives  a 
cathexle-ray  tube  in  order  to  provide  a  PPI  display  of 
received  decibel  level  as  a  function  erf  hydrophone 
bearing.    In  addition,   the  direct  voltage  is  chopp)ed  and 
used  to  drive  conventional  p)olar  ink  recorders.    The 
transmitted  and  received  pulses  are  controllable  in 
duration  and  repetition  rate  and  may  be  set  in  accord- 
ance with  considerations  of  tank  dimensions  and  trans- 
ducer-response time.    The  repetition  rate  of  trans- 
mitted and  received  pulses  may  be  varied  fro.m  15  to 
60  pulses  p)er  second.    The  duration  erf  the  transmitted 
pulse  may  be  varied  from  100  microseconds  to  100 
milliseconds,  and  the  duration  of  the  receiver  gate 
may  be  varied  from  .50  microseconds  to  10  milli- 
seconds.   Time  delay  between  the  transmitter  and  re- 
ceiver gates  is  variable  between  100  microseconds 
and  100  milliseconds.    (Author) 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
THE  EFFECTS  OF  DISTORTION  ON  VIDEO 
CORRELATION,  by  M.  Frankfort,  B.  Harris  and 
others.  Technical  note  on  Contract  AF  30(602)1655. 
15  Oct  58,  69p.  16  refs.  RADC-TN-58-360; 
AD-206  042. 
Order  from  LC  mi$3.90,  ph$10.80  PB  146  173 

An  analysis  is  made  of  a  video  correlator  which  has 
distortion  present  in  its  input  channels .   In  particular 
power  law  distortions,  ideal  limiting,  and  partial 
limiting,  are  considered.  Assuming  a  sampling  cor- 
relator and  use  of  sufficient  number  of  samples  to 
make  the  central  limit  theorem  applicable,  the  effect 
of  f)ower  law  distortion  is  found  to  be  a  few  decibels 
drop  in  the  output  signal-to-noise  ratio  of  the  corre- 
lator. An  exact  analysis  carried  e>ut  for  some  limiting 
cases  shows  that  even  this  small  reduction  may  be 
due  only  to  the  approximations  made  in  the  general 
analysis.  These  results  are  obtained  for  distortion  in 
one  or  both  of  the  correlator  inpxjt  channels .  It  is  felt 
therefore,  that  in  many  cases  it  may  be  possible  to 
make  considerable  savings  in  equipment  at  only  a 
small  cost  in  performance  by  relaxing  fidelity  re- 
quirements on  signal  transmission  to  the  correlator. 

Office  of  Scientific  Research  and  Development. 

Div.  13. 
DIRECTION  FINDER  AND  ANTENNA  RESEARCH. 
Summary  technical  rept.  vol  1,  Contract  OEMsr-1131. 
1946,  declassified  23  Apr  58,  299p.  123  refs. 
Order  from  LC  mi$11.10,  ph$45.60  PB  139  790 

Contents: 

BTL  high-frequency  direction-finder  research 

NBS  high-frequency  direction-finder  research 

Study  of  radio  pxilse  propagation 

Ultra -high -frequency  direction-finding  study 

Errors  in  direction  finders 

Correlation  of  DF  errors  with  ionosphere 

measurement 
Miscellaneous  direction-finder  research 
UHF  radio- sonde  direction  finder 
Demountable  shon-wave  direction  finder 
Direction  finding  by  improvised  means 
Ponable  radio  assault  beacon 
UHF  direction -finding  antenna  study 


Locating  tanks  by  radio 

UHF  friendly  aircraft  lcx;ator 

Electrical  direction-finder  evaluator 

A  study  of  sferics 

Antenna  patterns  for  aircraft 

Airborne  antenna  design  at  UHF  and  VHF 

Development  of  faired -in  antennas 

Miscellaneous  antenna  research 


Office  of  Technical  Services,   Dept.  of  Commerce, 

Washington,   D.   C. 
RELIABILITY  AND  QUALITY  CONTROL  (1950-1960). 
Apr  60,  9p.   125  refs.   OTS  Selective  Bibliography 
405. 
Order  from  OTS  $0.  10  OTS  SB- 405 

A  bibliography  erf  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.   S.  Government  Re- 
search RepxDrts  and  Technical  Translations. 


Olin  Mathieson  Chemical  Corp. ,  New  Haven,  Conn 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  PAPER 
LINED  BATTERIES  TYPE  BA-270/U-XPL,  by 
S.  M,  Wajnowski.   Quarterly  progress  rept.  no.  19, 
1  Dec  57-28  Feb  58,  on  Contract  DA  36- 039- sc- 30266 
28  Feb  58,  12p. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  084 


Pacific  Semiconductors,  Inc. ,  Culver  City,    Calif. 
INTRINSIC- BARRIER  TRANSISTOR  TECHNIQUES 
(SILICON),  by  J.   L.   Buie.    Quarterly  rept.   no.   8, 
15  Apr- 15  July  59,  on  Contract  DA  36-039- sc-74887. 
[1959]  19p.   PSI  rept.   no.  3000: 15- 23- Q;  AD- 229  488. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  146  791 

A  sequence  of  design,  fabrication,  and  characterization 
techniques  was  developed  for  very-high-frequency  sili- 
con transistors.    In  the  cenirse  of  evaluating  these  tech- 
niques, it  was  shown  that  a  wide  range  of  useful  tran- 
sistors could  be  constructed.    These  transistors  dem- 
onstrated power  outputs  of  100  mw  at  200  mc,   1  watt  at 
70  mc,   3/4  watt  at  108  mc,  and  5  watts  at  10  mc.    In 
addition,  techniques -evaluation  samples  were  delivered 
which  exceeded  these  sp>ecifir  requirements,   showing 
power  output  approaching  5  watts  at  70  mc,  and 
exceeding  3  watts  at  100  mc,  and  2  watts  at  150  mc. 
An  even  wider  range  of  frequency  and  power  is 
known  to  be  within  the  capability  of  the  techniques 
developed.    (Author)  (See  also  142  768) 


Pan-Electronics  Corp.,  Griffin,  Ga. 
INDUSTRIAL  PREPAREDNESS  STUDY:  QUARTZ 
CRYSTAL  UNITS  CR-56AJ;  COMPLETION  REPORT 
ON  STEP  I.  Rept.  on  Contract  DA  36-039- sc-72680. 
[1958]  28p. 
Order  from  LC  mi$2.70,  ph$4.80  PB  137  414 

A  process  is  described  for  the  fabrication  of  CR-56/U 
Quartz  Crystal  Units  in  the  range  of  50  to  100  Mega- 
cycles .  No  drastic  changes  in  normal  production  tech- 
niques were  required  although  many  refinements  in 
existing  procedures  were  found  necessary  to  get  ac- 
ceptable yields . 
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lil.   Pa. 


Philco  Corp.  ,  Philadelphi 
RESEARCH  AND  EXPERIMENTAL  WORK  ON 
MICROWAVE  TRANSISTORS,  by  W.   C.   Follmer, 
M.   M.   Fortini  and  others.  iQuarterly  progress  rept. 
no.  6.   15  Apr- 15  July  59,  (in  Contract  DA  36-039- sc- 
74988.   [1959]  19p.   4  refs.  Philco  H-2153-6; 
AD- 228  330. 
Order  from  LC  mi$2.  40.  pi$3.  30  PB  146  489 


Studies  have  been  made  of 
handling  capabilities  of  sil 
ing  as  negative- resistance 
output  power  was  0.  42  mw 
Investigation  of  the  Esaki  t 
out.  A  microwave  Hall  osc 
built.    See  also  PB  143  877. 


the  frequency  and  power- 
i:ot\  NPN  transistors operat- 
jscillators.    The  highest 
with  a  DC  input  of  205  mw. 
ilnnel  diode  is  being  carried 
Uator  was  designed  and 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
RESEARCH  ON  AND  DEVELOPMENT  OF  ION- 
SELECTIVE  AND  lON-SPHClFIC  MEMBRANES  FOR 
USE  IN  THE  LARGE -SCAUE,  LOW -COST  DEMIN- 
ERALIZATION  OF  SALINE  WATER  BY  SELECTIVE 
ELECTRODIALYSIS.   Rept.  on  Contract  no.   14-01-001- 
62.  May  60.  77p.  42  refs.  Office  of  Saline  Water  Re- 
search and  Development  Priogress  rept.  no.   37. 
Order  from  OTS  J2. 00        j  PB  161  694 

The  purpose  of  this  investigation  was  to  investigate 
known  membrane  systems  which  might  be  more  perme- 
able to  ions  with  a  double  negative  charge  than  to  ions 
with  a  single  negative  charge,  and  to  attempt  the  prep- 
aration of  membranes  of  improved  specificity.    A  mem- 
brane possessing  this  characteristic  would  be  useful 
for  removing  sulfate  from  k  solution  of  chloride  and 
sulfate  where  the  sulfate  c(intent  is  too  high  or  to  frac- 
tionate a  mixture  of  the  ions  into  two  solutions,  each 
one  containing  only  one  of  tjhe  ions.    Two  commercial 
membranes,  Nalfilm  2  and  Nalfllm  4,  were  investi- 
gated.   Four  different  heterogeneous  membranes  were 
prepared  using  anion  exchajnge  resins  in  a  Dynel 
matrix.    Tests  were  perfortmed  on  the  membranes  to 
determine  the  amount  of  specificity.    The  various  tests 
made  on  all  the  membranef  indicate  that  other  and 
more  simple  means  may  b*  found  for  determining  the 
amount  of  ion -specificity  i»  an  ion -selective  membrane 
than  the  relatively  difficult!  procedure  of  measuring  the 
transport  numbers  directly.    It  was  demonstrated  that 
the  relative  transport  numbers  for  sulfate  and  chloride 
may  vary  from  0.  75  to  1.  it 


Radio  Corp.  of  America,  Harrison,  N.  J. 
EVALUATION  OF  TWO  TYPES  OF  S-BAND  PULSED 
PENCIL -TUBE -AND-CAVITY  TRANSMITTER  UNITS. 
VOLUME  1:  EVALUATION]  by  R.   E.  Brooks.   Final 
rept.   for  3  June  57-31  Jan  5|9  on  Contract  DA  36-039- 
8C-74845.   [1959]  I29p.   AD^226  526. 
Order  from  LC  mi$6.  30.   ph$19.  80  PB  145  963 

This  3 -volume  report  presents  an  evaluation  of  the 
performance  of  2  types  of  a -band,   pulsed,  pencil-tube- 


and-cavity  transmitter  unit 
suits,  conclusions,   recom 
specifications  of  the  RCA 
A- 15100  grid-pulsed  devel 
tains  the  manufacturing  s 
velopmental  type  A- 15109 
of  units,  and  manufacturing 


transmitter  units.  Vol.   3  cantains  the  test  data  and 


Vol.    1  presents  the  re- 
endations,  and  proposed 
15095  plate -pulsed  and 
mental  units.    Vol.   2  con- 
ifications  for  the  RCA  de- 
ncil  tube  used  in  both  types 
sfjecifications  for  the  two 


X-ray  pictures  of  each  of  the  200  units  as  well  as  draw- 
ings of  the  mismatch  introducer  developed  for  use  in 
this  contract.    The  major  conclusion  reached  from  this 
evaluation  was  that  the  greatest  deterioration  in  power 
and  frequency  characteristics  was  obtained  primarily 
under  operating  conditions  that  resulted  in  maximum 
peak  current.    A  remarkable  phenomenon  observed  was 
that  operation  of  the  units  with  reduced  heater  voltage 
increased  life  from  about  150  hours  to  about  450  hours. 
The  specified  environmental  conditions  of  shock,  vibra- 
tion,  rotation,   load  mismatch,  and  increased  pulse 
repetition  rates  were  found  to  have  little  effect  on  the 
operation  of  these  units.    X-ray  inspection  techniques 
led  to  more  realistic  tolerances  in  the  manufacturing 
specifications,  and  will  serve  as  an  important  means 
of  increasing  yield  during  production.    (Author) 


Radio  Corp.  of  America,  Harrison,  N.  J. 
EVALUATION  OF  TWO  TYPES  OF  S-BAND  PULSED 
PENCIL -TUBE -AND-CAVITY  TRANSMITTER  UNITS. 
VOLUME  2:   MANUFACTURING  SPECIFICATIONS,  by 
R.   E.  Brooks.   Final  rept.  for  3  June  57-31  Jan  59  on 
Contract  DA  36 -039 -sc -74845.   [1959]  153p. 
AD-226  527. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  145  962 


See  also  PB  145  963 


Radio  Corp.  of  America,  Harrison,  N.  J. 
EVALUATION  OF  TWO  TYPES  OF  S-BAND  PULSED 
PENCIL -TUBE -AND-CAVITY  TRANSMITTER  UNITS. 
VOLUME  3:  TEST  RESULTS,   D,   E  and  F,  by 
R.   E.  Brooks.   Final  rept.  for  3  June  57-31  Jan  59  on 
Contract  DA  36-039-sc-74845.   [1959]  145p. 
AD-226  528. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  145  961 

Contents: 

X-ray  photographs  of  100  RCA  A -15095  developmental 
plate-pulsed  and  100  RCA  A -15 100  developmental 
grid-pulsed  pencil -tube-and-cavity  transmitter  units 

Test  data  on  100  RCA  A -15095  developmental  plate - 
pulsed  and  100  RCA  A-15100  developmental  grid- 
pulsed  pencil -tube-and-cavity  transmitter  units 

The  mismatch  introducer 

(See  also  PB  145  962,  PB  145  963) 


Radio  Corp.  of  America,  Princeton,  N.   J. 
HIGH  TEMPERATURE  SEMICONDUCTOR  MATER- 
RIALS    AND  DEVICES,  by  R.  Bube,  P.   R.  Celmer 
and  others.    Scientific  rept.   no.    I  for  Oct  59- 
31  Jan  60  on  Contract  AF  19(604)6152,  continuation  of 
Contract  AF  33(616)5029.    29  Feb  60,  53p.   20  refs. 
AFCRC-TN-60-178. 
Order  from  LC  mi  $3.  60.  ph$9.  30  PB  147  296 

The  program  is  divided  into  four  main  sections; 
preparation  of  pure  material,  impurity  behavior, 
evaluation  of  material  prof>erties,  and  device  studies. 
Research  in  this  past  period  has  been  concerned 
almost  completely  with  GaAs.    The  progress  in  each 
activity  is  summarized.    (See  also  PB  161  541) 
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Radio  Corp.  of  America.   Harrison,   N.  J.  . 
INDUSTRIAL  PREPAREDNESS  STUDY:   LOW- NOISE 
TRAVELING- WAVE  AMPLIFIER,   by  E.  Goldman, 
(^arterly  progress  rept.  no.   6.   1  Oct-31  Dec  57,  on 
Contract  DA  36-039- sc-72733.    [1957]  15p. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  137  798 

The  general  purpose  of  the  contract  is  to  provide  fa- 
cilities for  the  production  of  a  low- noise  traveling- 
wave  amplifier,  type  6861;  and  to  produce  a  sample 
run  of  50  tubes.    All  equipment  has  been  received,   in- 
stalled and  is  in  oF>eration.    Type  approval  subject  to 
satisfactory  completion  of  life  test  has  been  granted. 
The  pilot  run  tubes  have  been  produced. 


RCA  Victor  Div. ,  Radio  Corp.  of  An^erica, 

Camden,  N.J. 
INSTRUCTION  BOOK  FOR  HOMING  BEACON  EQUIP- 
MENT NAVY  MODEL  YG  AND  RADIO  FREQUENCY 
MONITOR  NAVY  TYPE  CRV-60047.   Rept.  on  Con- 
tract NXss-33086.  28  Mar  45,  238p.  NAVSHIPS 
900,510. 
Order  from  LC  mi$10.20,  ph36.30  PB  146  172 


Raytheon  Co. ,  Waltham,  Mass. 
STUDY  OF  PLATINOTRON  DEVICES.   Quarterly 
rept.  no.  3,   1  May-1  Aug  59,  on  QKS779/QR814,  Con- 
tract DA  36-039-SC-78229.    [1959]  57p.    AD-229  004. 
Order  from  LC  mi$ 3.60,  ph$9.  30  PB  147  427 

The  QKS-779  identifies  Task  3. 1  which  calls  for  a  re- 
search program  aimed  at  developing  a  microwave  tube 
capable  of  producing  a  minimum  of  100  watts  CW  power 
and  operating  in  the  vicinity  of  35  kilomegacycles.   The 
tube  should  have  a  minimum  bandwidth  of  10%.   Task 
3.6,  identified  as  the  QR-814,  concerns  itself  with  the 
investigation  of  the  problem  of  matching  external 
transmission  lines  to  the  platinotron  network  in  an 
improved  manner  for  better  electrical  characteristics 
and  greater  power  handling  capability.    During  this 
period  both  of  these  tasks  received  considerable  atten- 
tion.  The  development  erf  the  QKS-779  was  advanced  to 
the  point  where  the  first  tube  had  been  pumped  and 
some  information  obtained.   The  work  on  the  QR-814 
consisted  of  investigating  both  a  coaxial  type  of  match 
and  a  match  having  more  direa  f)hysical  connection 
between  the  waveguide  and  the  platinotron  network. 
The  latter  arrangement  would  eliminate  the  disadvan- 
tages of  the  parallel  wire  transmission  line  in  current 
use  in  the  transition  of  the  QK680.   (Author) 


RCA  Defense  Electronics  Products,  Camden,  N.  J. 
MICRO-MODULE  PRODUCTION  PROGRAM,  by 
Paul  K.  Taylor.    Quarterly  rept.  no.   1,   1  Apr- 
30  June  58,  on  Contract  DA  36-039- sc- 75968.    [1958] 
I49p.    MM-206. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  146  042 

The  Micro-Module  Concept  is  a  new  approach  to  elec- 
tronic equipment  design.   The  object  is  to  take  ad- 
vantage of  the  increased  compxanent  density  and  im- 
prove the  volumetric  efficiency  of  the  units  in  order 
that  equipment  can  be  built  that  will  be  more  easily 
transportable  and  still  maintain  the  same  or  a  higher 
degree  of  reliability.    A  screening  process  using 
DuPont  silver  paste  that  is  brushed  on,  has  merit  and 


appears  to  be  quite  satisfactory  on  bodies  used  thus 
far.   Tantalum  electrolytic  capacitors  have  been  made 
using  .0015  inch  thick  foil.    Resistors  have  been  built 
using  evapx)rated  metal  oxide  on  glass,  quartz  and 
ceramics.    An  investigation  was  conducted  to  examine 
properties  of  core  material  suitable  for  toroidal  con- 
struction of  tuned  circuits.   The  processing  technique, 
for  "in-plastic"  sealing  of  pretested  electrically  good, 
drift  transistors,  was  used  to  fabricate  experimental 
transistor  units. 


Research  Lab.  of  Electronics,  Mass.  Inst,  of  Tech. , 

Cambridge. 
RESEARCH  ON  SPEECH  SYNTHESIS.   Final  rept.  for 
1  Mar  58-31  Oct  59  on  Contract  AF  19(604)2061. 
Dec  59.   18p.    14  refs.   AFCRC-TR-60-101;  AD-232  113. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  146  816 

This  report  contains  only  a  summary  of  the  work, 
since  more  detailed  descriptions  appear  in  other  pub- 
lications that  are  listed  in  Appendix  A.    Implications  of 
the  results  as  related  to  possible  future  work  are  also 
discussed. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
DEVELOPMENT  AND  EVALUATION  OF  NAVARHO 
LONG  DISTANCE  NAVIGATION  SYSTEM,  by  Paul  S. 
Wilson.    Jan  60,    143p.   13  refs.    RADC-TR-59-107. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  146  842 

The  NAVARHO  Program  is  the  most  recent  Air  Force 
effort  directed  toward  the  development  and  evaluation 
of  a  low  frequency,  long  distance,  ground  based, 
radio  navigation  system.   The  purpose  of  the  develop- 
ment was  to  evolve  a  navigation  system  ccwnbining  the 
advantages  of  previous  systems  but  eliminating,  inso- 
far as  possible,  the  disadvantages.    A  rhotheta  tech- 
nique was  chosen,  largely  because  it  was  believed 
that  such  geometry  would  provide  a  circular  service 
area  with  uniform  accuracy  in  all  directions  from  the 
ground  facility.   The  program  included  the  develop- 
ment of  both  airborne  receiving  equipment  and  a 
ground  based  transmitter  facility.    While  the  accura- 
cies required  by  military  specifications  were  not 
fully  met,  it  is  indicated  that,  with  certain  refine- 
ments, the  system  would  be  fully  adequate  for  world- 
wide, peacetime  applications.   (Author) 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
PROCEEDINGS  OF  SYMPOSIUM  ON  DECISION 
THEORY  AND  APPLICATIONS  TO  ELECTRONIC 
EQUIPMENT  DEVELOPlCiENT,   10-11  MAY  1960, 
VOLUME  I.   Apr  60,   146p.  38  refs.    RADC  TR-60-70A- 
Order  from  LC  mi$7.20,  ph$22.80  PB  147  166 

Contents: 

Tutorial  p>aper  -  An  introduaion  to  Bayes  decision 

The  choice  of  estimation  procedure  and  loss  function 

for  radar  system  synthesis 
The  decision  problem  in  radar 
A  sequential  multi -decision  procedure 
Signal  deteciicm  by  adaptive  filters 
The  search  and  detecticm  efficiency  of  surveillance  and 

communications  devices  using  sequential  probability 

ratio  analysis 
The  resolvability  of  point  sources 
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Rome  Air  Development  jCenter,  Griffiss  AFB,  N.  Y 
A  SECURE  NARROW  B/iJND  CLOSED  CIRCUIT 
TELEVISION  SYSTEM  PJOR  MILITARY  APPLICA- 
TIONS (TELEVISION  cdMMUNICATIONS  SY^EM 
AN/FXC-1).  by  Richard  C-  Benoit.  jr.  and  Frank 
Coughlin,  Jr.    Feb  60,  2%).  5  refs.    RADC-TN-60-2; 
AD- 232  767. 
Order  from  LC  mi$2. 


70, 


ph$4.80 


PB  146  III 


Television  communication  system  AN/FXC-1  is  a 
voice  bandwidth  monochrpme  television  system  capa- 
ble of  transmitting  printed,  scenic,  graphic  briefings 
and  other  visual  data  bet^^reen  two  or  more  distant 
points.    It  provides  full  communications  security  when 
used  with  a  standard  cod^  generator.    Secure  duplex 
audio  facilities  are  also  provided  when  the  equipment 
is  used  with  approved  sec^urity  devices.   Transmissicm 
media  are  three  standard  toll  quality  voice  circuits. 


Sperry  Gyroscope  Co 
INSTRUCTION  BOOK:   R$PORT 
RAY  TRACER,    Rept.  on 
Oct  57,   102p.    Rept.   no. 
Order  from  LC  mi$5.  70, 


Garden  City,  N.  Y. 

ON  ELECTRONIC 
Contract  Nonr- 1819(00). 
^264-8086-2 
ph$l6.  80  PB  137  555 


The  Electronic  Ray  Tracer  is  a  device  to  be  used  as 
an  aid  in  the  study  of  son<ir  wave  propagation.    It 
computes  and  plots  a  fam  ly  of  rays  through  a  med- 
ium by  solving  an  approxiniation  of  the  basic  differ- 
ential equations  which  govern  the  propagation  of 
waves  through  a  medium  Where  velocity  is  a  function 
of  depth  only.    This  equipment  is  well  adapted  for 
rapid  analysis  of  a  transniussion  problem  of  radar 
and  radio  wave  as  demonstrated  by  the  Air  Force 
under  a  limited  set  of  ambient  conditions. 


Stackpole  Carbon  Co. ,  St.  Marys,  Pa. 
IMPROVED  CARBON  BRUSHES  FOR  AIRCRAFT 
ELT-^RICAL  MACHINES,  by  Robert  E.  Nelson. 
Rept.  for  1  Nov  55-1  Nov  $8  on  Evaluation  of  Carbon 
Brushes,  Contract  AF  33< 600)31195.   Jan  60,   102p. 


4  refs.    WADC  Technical  ijept. 
Order  from  OTS  J2.50 


57-170. 
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The  primary  purpose  of  this  contract  was  the  evalua- 
tion of  improved  carbon  brtushes  for  use  in  aircraft 
rotating  machines  at  8,  000  RPM  from  sea  level  to 
80,  (XX)  ft.   The  evaluation  fvas  based  on  bell  Jar,  slip 
ring,  sea  level  and  altitude  chamber  equipment  test 
results.    Specific  performance  checks  were  conduaed 
in  oil  and  oil  vapor,  in  high  ambient  temperature,  at 
very  low  and  very  high  huiiidity  levels,  in  dry  nitro- 
gen, in  high  vacuum,  on  rhodium  plated,  monel  and 
copper  slip  rings,  as  well  as  on  practical  machines  at 
sea  level  and  in  the  Cornell  and  WADC  altitude  cham- 
bers.   Electrical,  chemicaj,  physical,  densitometer, 
x-ray  fluoroscope,  x-ray  diffraction,  metallograph  and 


mass  spectrometer  checks 
analyses. 


were  employed  in  material 


Stanford  Elearonics  Lab$. ,  Stanford  U. ,  Calif. 
A  THEORY  FOR  THE  TRANSIENT  ANALYSIS  QF 
AVALANCHE  TRANSISTOR  PULSE  CIRCUITS,  by 
D.  J.  Hamilton.    Rept.  on  Contract  Nonr -225(24). 
15  June  59,  68p.   17  refs.   technical  rept.  no.   1701-1; 


AD-218  575. 

Order  from  LC  mi$3.90. 


'echnical  rept 
Ih$10.80 


A  simple  physical  theory  is  developed  which  describes 
the  transient  behavior  of  an  avalanche  transistor  in 
terms  of  its  physical  parameters.   The  consideration 
of  the  minority  carrier  charge  stored  in  the  base  dur- 
ing the  transient  p)roce8s  is  an  important  factor  in  the 
development  of  the  theory,  and  major  emphasis  is 
placed  upon- the  use  of  charge  variables  in  describing 
the  model  for  the  transistor.   The  theory  is  applied  in 
the  analysis  of  two  classes  of  avalanche  transistor 
pulse  circuits:   that  in  which  the  transistor  is  used 
with  a  capacitive  load,  and  that  in  which  the  transistor 
is  used  with  a  resistive  load. 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
APPLIED  RESEARCH  IN  MICROMINIATURE  FIELD 
EMISSION  TUBES,  by  W.  W.  Hansen.    Quarterly 
progress  rept.  no.  1,  1  JuIy-1  Oct  59,  on  Contract 
DA  36-039- sc- 84526.   Oct  59,  26p.  2  refs. 
AD-231  935. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  797 

Research  concerns  a  study  of  micrcxniniature  field 
emission  devices  which  ultimately  can  be  fabricated 
from  thin  films  of  refractory  metals  and  insulators, 
using  electron-activated  machining  techniques.   These 
techniques  involvq  the  use  of  high  resolution  electron 
beams  acting  on  the  films  in  the  presence  of  decom- 
posable gases.   Beam  induced  chemical  reactions 
permit  the  etcloing  or  deposition  of  films  in  prese- 
leaed  parrerns  and  may  lead  to  the  construction  of 
large  assemblies  of  interconnected  electronic  compo- 
nents of  minute  size.    Apparatus  is  being  designed  for 
the  study  of  simulated  tubes  containing  field  emission 
cathodes.    Principal  components  are  a  demountable 
ultra -vacuum  chamber  and  a  micro- manifxilator  to 
produce  small  displacements  of  tube  elements  in 
three  dimensions.    Field  plots  were  made  with  the  use 
of  an  electrolytic  tank,  and  electrode  models  were 
constructed,  to  estimate  tube  performance  and  to 
define  optimum  conditions  of  operation.    Emitters, 
filaments,  and  phosphors  were  made  and  tests 
indicate  that  they  are  satisfactory.   (Author) 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
INVESTIGATION  OF  HIGH-POWER  FILTER 
TECHNIQUES,  by  E.  M.  T.  Jones,  S.  B.  Cohn,  and 
E.  D.  Sharp.  Annual  rept.  no.  1,  18  Feb  58- 
18  Feb  60,  on  Contract  AF  30(602)1998.  Mar  60,  56p. 
27  refs.  SRI  Proj .  2797;  RADC-TR-6a-79. 
Order  from  LC  mi$3.60,  ph$9.30  PB  147  357 

A  summary  is  presented  of  the  status  of  a  study  pro- 
gram having  as  its  objective  the  investigation  of  desip 
techniques  for  UHF  and  microwave  high-power  filters. 
A  brief  account  is  presented  of  the  levels  of  spurious  • 
radiation  generated  in  high-po\Ver  transmitters,  the 
techniques  for  measuring  the  spurious  outputs,  the 
present  Air  Force  specifications  on  tolerable  inter- 
ference levels  ,  and  a  brief  outline  of  some  proposed 
and  prototype  high-power  filters  that  can  be  used  to 
reduce  spurious  outputs  to  tolerable  levels.  A  sum- 
mary is  given  of  the  results  of  a  study  of  the  reduced 
electric  gradients  within  high-power  filters  with 
rounded  rather  than  sharp  comers  .  A  number  of  dissi- 
pative  fillers  are  also  described. 


PB  146  426 
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Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
A  LEAKY-WAVE  ANTENNA  WITH  A  CURVED 
APERTURE,  by  R.   C.   Honey  and  J.   K.   Shimizu. 
Scientific  rept.   no.  5  on  Contract  AF  19(604)3502. 
Feb  60,  28p.   4  refs.   AFCRC-TN-60-197. 
Order  from  LC  mi$2.  70,  phH  80  PB  147  049 

The  design  and  the  measured  performance  of  a  leaky- 
wave  antenna  whose  radiating  aperture  is  curved  to 
fit  flush  with  a  30-degree  sector  of  a  cylindrical  sur- 
face are  presented.    The  radius  of  curvature  of  the 
surface  is  about  46  inches,  or  44  wavelengths  at  the 
design  frequency.    The  aperture  of  this  antenna  is  18 
inches  in  the  E-plane  with  an  arc  length  of  24  inches 
in  the  H-plane,  and  consists  of  an  inductive  sheet 
spaced  over  a  conducting  surface.    The  radiation 
patterns  of  this  antenna  were  measured  over  the 
frequency  range  8  to  13  kMc.    At  the  design  frequency,. 
11.  42  kMc,  the  experimental  results  check  ex- 
tremely well  with  the  theoretical  predictions  for  a 
pencil  beam  3.  8-degrees  wide  in  the  H-plane  by  3- 
degrees  in  the  E-plane,  tilted  55-degrees  in  the  H- 
plane  from  the  normal  to  the  surface  at  the  feed  end 
of  the  antenna.    (Author) 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
A  SINUOUS  FLUSH-MOUNTED  FREQUENCY- 
INDEPENDENT  ANTENNA,  by  J.   K.   Shimizu, 
E.  M.   T.  Jones,  and  R.   C.  Honey.    Scientific  rept.   3 
on  Contract  AF  19(604)3502.    Oct  59,  27p.  8  refs. 
AFCRC-TN-60-126;  AD-232  518. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  012 

The  design  and  measured  performance  of  a  sinuous 
flush- mounted  frequency- independent  antenna   are  de- 
scribed.  This  antenna  is  an  example  of  a  class  of 
antennas  that  has  constant  input  impedance  and  constant 
pattern  shape  over  an  essentially  unlimited  frequency 
band.    The  pattern  of  the  experimental  printed  circuit 
antenna  is  linearly  polarized  and  has  an  almost  constant 
beamwidth  pattern  oriented  at  a  fixed  direction  in  space, 
and  operates  over  a  frequency  band  limited  only  by  the 
feed,  extending  from  3.2  to  16kMc.   This  antenna  can 
easily  be  scaled  to  operate  over  other  frequency  bands, 
and  even  greater  bandwidths  of  operation  can  be  achieved 
by  suitable  modification  of  the  feed  design.    (Author) 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
A  STUDY  OF  THE  EMITTING-SOLE  LINEAR  MAG- 
NETRON AMPLIFIER,  by  D.  Chen.    Rept.  on  Contract 
Nonr-225(24).    14  July  59,  121p.  37  refs.  Technical 
rept.  no.  207-1;  AD-220  571. 
Order  from  LC  mi$6.  30,  ph$19.80  PB  147  099 

A  study  of  the  linear  emitting-sole  magnetron  ampli- 
fier is  presented.    A  thick  non  re-entrant  beam  under 
Brillouin  flow  conditions,  with  the  lower  beam  bound- 
ary in  contact  with  the  sole  is  explored.   The  trans- 
verse normalized  susceptance  of  the  beam,  Rb.  at  the 
upper  beam  boundary  is  derived.    Computations  of  the 
complex  Rjj  as  a  function  of  the  complex  propagation 
constant,  in  the  region  of  interest,  for  3  typical  fre- 
quencies are  given.    Four  asymptotic  forms  of  R5  to 
cover  the  entire  complex  plane  of  the  propagation  con- 
stant are  derived.   The  wave  solutions  for  matching 
the  emitting-sole  beam  to  free  space  and  also  to  a 
conduaing  plate  at  3  different  distances  above  the 
beam  are  computed  in  detail  through  the  use  of  these 
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4  asymptotic  forms  erf  R5.    Some  discussions  regard- 
ing the  matching  ctf  the  emitting-sole  beam  to  a  peri- 
odic circuit  are  given.   The  electronic  efficiency  of  a 
reentrant-type  emitting-sole  beam  is  estimated  and 
compared  to  that  of  a  thin  beam.    An  experimental 
amplifier  is  designed  and  constructed.    It  employs  a 
smooth  conducting  plate  as  a  circuit,  facing  an 
emitting-sole  beam  which  fills  up  three-quarters  erf 
the  spacing  between  the  circuit  and  the  sole.    Results 
on  the  dc  beam  transmission  test  were  satisfactory 
(Author)  ^  ■ 


Sylvania  Electronic  Systems,  Waltham,  Mass 
OPTIMUM  CODES  STUDY,  by  R.  Turyn.  Final  rept 
on  Contract  AF  19(604)5473.  29  Jan  60,  39p.  9  refs 
Rept.   F437-1;  AFCRC-TR-60-111. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  909 

This  report  is  concerned  with  finding  sequences  whose 
terms  are  +  l  or  -1,  or  codes,  and  whose  autocorrela- 
tion function  is  relatively  small  (except  at  zero).    The 
main  interest  was  in  certain  optimal  codes  (autocorre- 
lation function  not  greater  than  1  in  absolute  value  ex- 
cept at  zero).    The  main  results  are  that  no  such  opti- 
mum codes  exist  if  of  odd  length  exceeding  13.    For 
even  length,  we  are  led  to  a  consideration  of  certain 
periodic  codes.    Some  important  results  are  given  on 
these.    As  a  consequence,  no  optimum  codes  of  even 
length  less  than  144  but  greater  than  4  exist.    It  thus 
seems  likely  no  optimum  codes  other  than  those  known 
exist.    In  addition,  certain  near -optimum  codes  are 
discussed.  (Author) 


Syracuse  U.  Research  Inst. ,  N.  Y. 
CHARACTERISTICS  OF  COUNTERWOUND  HELICES, 
by  Richard  E.  Gildersleeve.   Task  rept.  no.  Son 
Contract  AF  30(602)1640.    15  Oct  58,  29p.   12  refs 
SURI  Rept.  no.  EE492-5810T5;  RADC-TN-59-5; 
AD- 208  287. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  506 

Antennas  construaed  of  arrays  of  helices  occupy 
considerable  space  when  the  standard  fabrication 
techniques  are  used.    If  circularly  polarized  waves 
of  either  rotational  sense  are  to  be  transmitted  or 
detected  the  space  requirements  for  the  antennas 
more  than  doubles.    In  an  attempt  to  reduce  the  space 
requirements  to  that  of  a  single  array  a  study  was 
conducted  to  determine  the  feasibility  of  winding  two 
helices,  constructed  to  identical  specifications  except 
for  rotational  sense,  coaxially  and  at  the  same  dis- 
tance from  their  common  ground  plane.    Such  a  con- 
figuration of  helices  has  been  given  the  name 

"counterwound  coaxial  helices"  or,  more  simply 

"counterwound  helices. " 


Syracuse  U.  Research  Inst. ,  N.  Y. 
DL\GNOSIS  OF  E()UIPMENT  FAILURES,    PART  1, 
by  Richard  A.  Johnscm  and  John  D.  Brule.    Final  rept. 
on  Contract  AF  30(602)1833.    15  Apr  60,  38p.  8  refs. 
SURI  rept.  no.  EE-577-604F1;  RADC-TR-60-67A. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  785 

A  systematic  method  of  finding  efficient  (near  opti- 
mum) diagnostic  procedures  is  discussed  in  some  de- 
tail.  This  systematic  method  is  based  on  a  figure  of 


merit  which  insures  that  in  (each  test  of  a  defeaive 
equipment  information  is  gained  as  inexpensively  as 
possible.   This  paper  summarizes  the  basic  mathe- 
matical models  and  criteri^  for  optimum  procedures. 
Part  I  of  this  final  report  gives  some  results  which 
indicate  the  effect  of  varioup  mamtenance  procedures 
on  the  overall  reliability  of  an  equipment.    In  general, 
the  maintenance  procedures  depend  on  the  method  of 
fault  location  (diagnosis)  enjployed  so  that  from  this 
study  one  can  compare  the  <otal  effect  of  diagnostic 
procedures  on  the  reliability^  of  the  equipment.   The 
treatment  is  general  in  that  it  includes  the  treatment 
of  redundant  equipments. 


Syracuse  U.  Research  Inslt. ,  N.  Y. 
DIAGNOSIS  OF  EQUIPMEI^  FAILURES,    FART  2, 
by  Earl  j.  Kletsky.    Final  ijept.  on  Contract 
AF  30(602)1833.    15  Apr  60i  82p.  2  refs.    SURI  rept. 
no.  EE-577-604F2;  RADC-trR-60-67B. 
Order  from  LC  miM-  80,  phSl3. 80  PB  146  786 

I 
This  portion  at  the  final  retort  deals  with  applications 
of  the  theoretical  work.   Td  illustrate  this  work  a 
diagnostic  procedure  for  a  ^ysical  piece  of  elec- 
tronic equipment  has  been  prepared.    A  discussion  of 
some  practical  matters  to  pe  considered  in  the  appli- 
cation of  the  method  are  included.    In  addition,  a 
computer  program  has  beeti  developed  to  establish  a 
possible  logical  structure  flor  the  automatic  calcula- 
tion of  diagnostic  procedures.   This  program  also 
demonstrates  the  feasibility  of  machine  computation. 


(See  also  PB  146  785) 


Syracuse  U.  Research  Init. ,  N.  Y. 
A  STUDY  OF  RECIPROCITY  RELATIONSHIPS  FOR 
GYROTROPIC  MEDIA,  byKlfredT.  Villeneuve. 
Final  rept.  for  1  Sep  57-31J  Aug  58  on  Contract  DA  30- 
115-ORD-861.    17Sep58,  fe9p.  17  refs.    SURI  Rept. 
no.  EE509-589F;  AD- 205  708. 
Order  from  LC  mi$4.80.  ah$l3.80  PB  147  148 

A  modified  reciprocity  theorem  is  used  in  deriving 
a  variational  principle  applicable  to  inhomogeneous, 
anisocropic  media.    Stationjary  expressions  for  reso- 
nant frequencies  of  cavitie^  and  propagation  constants 
of  waveguides  are  derived  |from  this  variational 
principle.    Several  examples  of  their  use  are  included. 
A  stationary  expression  for  the  electromagnetic  field 
scattered  by  conducting  obstacles  in  the  presence  of 
anisotropic  media  is  also  ($erived.    A  modified  Green's 
function  technique,  applicajble  to  anisocropic  media,  is 
discussed.   The  correct  Gteen's  function  is  that  for 
media  with  tensor  permealbilities  and  pernuttivities 
•  transposed. 


Palo 


Varian  Associates, 
RESEARCH  ON 
NANCE  DEVICES,  by  John 
on  Contraa  DA  36-039-sc 
Engineering  rept.  218-lF. 
Order  from  LC  mi$3. 60,  iih$9.  30 


Alto,  Calif. 
MOLECuiAR  AND  ATOMIC  RESO- 
C.  Helmer.    Final  rept. 
73266.    Dec  59,  52p.   1  ref. 


PB  146  790 


The  goal  of  t^  solid  state  Jnaser  program  has  been 
to  create  a  ferroelectricaljy  tuned,  zero  field  maser 
The  crystal  under  study  eventually  proved  to  be  un- 
suitable for  this  applicatioti,  but  the  work  itself  led 


to  a  greater  understanding  of  the  ferroelectric  state 
and  of  the  influence  of  the  ferroelectric  state  on  mag- 
netic ions  within  the  crystal.   The  beam  type  maser 
program  began  with  a  study  of  noise  in  molecular 
beams.   This  was  followed  by  a  components  investi- 
gation leading  to  design  criteria  for  millimeter  and 
submillimeter  beam  type  masers.   (See  also 
PB  145  234) 


Vitro  Labs.  ,  West  Orange.  N.  J. 
PRODUCTION  OF  A  SERIES  OF  NICKEL -CADMIUM 
BATTERY  TESTERS,  by  A.  W.  Speyers,   F.  J.  Keim 
and  R.  B.  Naugle.  Final  engineering  rept.  for 
18  Aug  55-30  Nov  58  on  Contract  DA  36-039 -sc -64703. 
[1958]  72p.  2  refs.  KLX- 10137;  AD-229  195. 
Order  from  LC  mi$4.  50,  ph$l2.  30  PB  146  788 

Efforts  were  directed  toward  developing  more  accurate 
and  convenient  procedures  and  equipment  for  determin- 
ing the  state  of  charge  of  alkaline-type  storage  batter- 
ies and  the  condition  of  Le  Clanche-type  dry  cells.    A 
total  of  22  battery  testers  of  4  different  types  were 
fabricated;  the  operating  theory,  physical  description, 
operation,  and  performance  of  each  tester  type  are 
discussed.    One  tester  utilized  the  pulse  discharge  type 
of  test  with  a  maximum  discharge  current  of  10  amp 
dc.    A  second  tester  was  designed  specifically  to  deter- 
mine whether  a  BB-401AJ  battery  coming  from  a  trickle 
charge  will  deliver  at  least  75%  of  its  rated  capacity. 
A  10-amp  discharge  for  24  sec  to  detect  imperfect 
cells  is  followed  by  an  84 -sec  pulsed  charge  at  5  amp. 
The  increase  of  battery  voltage  between  20  and  84  sec 
of  charge  is  used  to  indicate  the  state  of  charge.    A 
third  type  is  a  multi-purpose  tester  designed  for  lab- 
oratory use;  this  unit  incorporates  a  60-sec  charge, 
60-sec  discharge  type  of  test  with  maximum  pulsed 
charge  and  discharge  currents  of  50  amp  average  dc. 
A  fourth  tester  was  designed  for  use  with  higher  capac- 
ity batteries  capable  of  supplying  discharge  currents 
up  to  1000  amp.    The  battery  voltage  drop  free  of 
ohmic  voltage  drop  during  discharge  is  obtained  indi- 
rectly.   The  performance  of  the  battery  testers  was 
generally  satisfactory  in  indicating  the  condition  or 
state  of  charge  of  batteries. 


Washington  U. ,  Seattle. 
FLUX  CONCENTRATOR  FOR  HIGH- INTENSITY 
PULSED  MAGNETIC  FIELDS,  by  Y.  B.   Kim  and 
E.   D.  Platner.    Technical  rept.  on  Contract  Nonr- 
477(12).    Apr  59,  40p.    13  refs. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  146  840 

Use  of  multiturn  coil  structure  in  the  production  of 
several  hundred  kilogauss  pulsed  fields  is  discussed 
with  specific  emphasis  on  coil  life.    The  magnetic 
force  that  shortens  the  coil  life  is  reduced  by  intro- 
ducing a  flux  concentration  device.    Into  the  multiturn 
coil  is  inserted  a  rigid,  slotted  metal  slug  that  gen- 
erates induction  current  in  such  a  way  as  to  shift  the 
magnetic  flux  from  the  multiturn  to  the  central 
vacuum  region  and  serves  as  a  flux  concentrator. 
Electronruignetically  and  mechanically  this  scheme  is 
a  convenient  synthesis  of  the  multiturn  and  single  turn 
coils. 
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Westinghouse  Electric  Corp. ,  Baltimore,  Md. 
HIGH  TEMPERATURE  MAGNETIC  AMPLIFIERS 
(400  CYCLES  PER  SECOND).    Rept.  on  Thermionics 
and  Solid  State  Electronic  Technology,  Contract 
AF  33(616)5686.    Feb  60,   12lp.    WA DC  Technical 
rept.  59-753. 
Order  from  OTS  $2.75  PB  161  762 

Techniques  and  materials  have  been  developed  suitable 
for  use  in  designing  400  cps  magnetic  amplifiers 
capable  of  satisfactory  operation  over  an  ambient  tcn- 
perature  range  of  -650C  to  -^SOfPC.    Amphfiers  de- 
signed with  these  techniques  and  materials  have  the 
capability  of  withstanding  tempierature  cycling  as  well 
as  vibration  at  an  intensity  of  15  g  from  70  to  2000  cps 
and  an  amplitude  of  0.  03  inch  from  10  to  70  cps.   The 
units  may  be  operated  at  ambients  of  -65^0  and 
♦500OC  during  vibration. 


Wiley  Electronics  Co. ,  Phoenix,  Ariz. 
RESEARCH  DIRECTED  TOWARD  THEORETICAL 
AND  EXPERIMENTAL  INVESTIGATION  OF  COR- 
RECTED LINE  SOURCE  FEEDS,  by  Richard  R. 
MacMillan  and  A.  W.  Love.   Final  rept.  on  Contract 
AF  19(604)5718.    Feb  60,   182p.  2  refs.    WER-93; 
AFCRC-TR-60-122. 
Order  from  LC  mi$8.40,  ph$28.80  PB  147  054 

This  final  report  contains  detailed  design,  construc- 
tion, and  test  data  on  a  Ka-band  sp)herical  reflector 
with  a  beamwidth  of  20  minutes  of  arc.   Problems 
encountered  during  the  program,  together  with  the 
engineering  approach  used  for  their  solutions,  are 
also  discussed.   Finally,  the  performance  of  the 
antenna  is  evaluated.   (Author) 


Ordnance,  Missiles,  and  Satellite  Vehicles 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center.  Md. 
INVESTIGATION  OF  YELLOW  DYES  FOR  USE  IN 
THE  M18  COLORED-SMOKE  GRENADE,  by  Woodrow 
W.   Reaves,  Kenneth  G.  Carlon,  and  John  E.  Andrews. 
Jan  60,    lip.  CWLR-2336;  AD-231  128. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  146  862 

The  current  standard  M18  yellow-smoke  grenade  is  un- 
stable and  hazardous  to  load.    Production  records  of 
the  U.  S.  Army  Chemical  Corps  Materiel  Command  in- 
dicate that  loading  hazards  result  from  the  sensitivity 
of  the  smoke  formulation,  which  contains  auramine  hy- 
drochloride as  the  dye  ingredient,  and  that  operational 
failures  have  occurred  after  the  grenades  have  been 
stored  at  160*-*F.    Previous  investigation  of  the  storage 
characteristics  of  the  grenade  at  higher  temperatures 
strongly  indicate  that  the  operational  failures  could  be 
attributed  to  the  instability  of  the  dye.  It  was  concluded 
that  a  mixture  of  35l5%  dibenzo[a,  h]  pyrene-7,  14- 
dione  and  6515%  7H-benz[d,  e]  anthracen-7-one  pro- 
duced a  colored  smoke  comparable  to  that  formed  by 
the  auramine  hydrochloride  formulation  now  in  current 
'se.   The  commercial  dye  CS2171  also  produced  a 
suitable  color.  (Author) 


Army  [Rocket  and  Guided]  Missile  Agency, 

Redstone  Arsenal,  Ala. 
EPHEMERIS  FOR  EXPLORER  IV:  1958  EPSILON,  by 
R.  M.  Adams  (Smithsonian  Astrophysical  Observatory). 
Issue  no.  3  on  Orbital  Data  Series.  16  Sep 58,  393p. 
AD- 202  688. 
Order  from  LC  mi$11.10,  ph$60.60  PB  147  590 

Positions  of  Explorer  IV,  1958  Epsilon  at  1-min  inter- 
vals from  13  August  thru  noon,  27  August  are  listed. 
Baker-Nunn  f)hotographs  (rough  reductions),  mini- 
track,  microlock,  moonwatch,  and  a  few  radar  obser- 
vations were  used  in  preparing  the  ephemeris  .  The 
ephemeris  given  positions  of  subsatellite  points  in 
geographic  latitude  and  longitude.  A  subsatellite  point 
is  defined  as  the  intersection  of  the  radius  Vector  with 
the  international  ellipsoid.  Thus,  the  heights  given 
are  the  actual  distances  between  the  satellite  and  the 
subsatellite  points .  All  longitudes  given  are  degrees 
east  and  heights  are  in  kilometers.  Positions  listed  in 
this  report  are  accurate  to  better  than  ±0.25°,  using 
time  as  the  independent  variable.  Heights  are  within 
an  accuracy  of  10  km. 


Arnold  Engineering  Development  Center  [Tulla- 

homa,  Tenn.  ] 
ANNULAR  NOZZLES  FOR  MISSILE  BASE  FLOW 
TESTING,  by  C.   E.  Peters.    Rept.  on  ARO,   Inc.  , 
Contract  AF  40(600)800.  May  60,  25p.  2  refs.    AEDC- 
TN-60-62. 
Order  from  LC  mi$2.  70,  phH  80  PB  147  330 

A  simplified  method  of  designing  axisymmetric 
annular  nozzles  is  presented.   Tabulated  supersonic 
nozzle  contours  are  used,  and  the  centerbody  contours 
are  chosen  to  conform  to  stream  surfaces  in  the 
nozzle  flow  field.    Calibration  data  obtained  from  6- in. 
model  nozzles  and  from  a  family  of^-in.  exit  diam- 
eter nozzles  indicate  that  a  prc^erly  contoured  center- 
body  has  no  adverse  effect  on  flow  quality.    The  use  of 
annular  nozzles  is  a  feasible  approach  to  the  simu- 
lation of  supersonic  flow  past  missile  model  after- 
bodies.   (Author) 


Avco  [Everett]  Research  Lab.  [Mass.  ] 
PERTURBATIONS  OF  A  TWENTY -FOUR  HOUR 
SATELLITE  ORBIT,  by  Don  Lautman.    Rept.  on  Con- 
tract AF  04(647)278.    Mar  59,   14p.    Research  rept.  43. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  200 

An  investigation  has  been  started  to  determine  the 
orbit  changes  of  an  artificial  satellite  which  is  essen- 
tially stationary  with  respect  to  the  surface  of  the 
Earth.   The  interest  in  this  problem  is  based  on  the 
24 -hour  communication  satellite.   The  essential  re- 
sults contained  in  this  paper  are  tabulated. 


Aberdeen  Proving 


Ballistic  Research  Labs. 

Ground,  Md. 
COMPILED  FREE-AIR  BLAST  DATA  ON  BARE 
SPHERICAL  PENTOLITE,  by  H.  J.  Goodman.    Feb  60, 
46p.   27  refs.    Rept.   no.   1092. 
Order  from  LC  mi$3.30.  ph$7.  80  PB  147  051 

Free-air  blast  parameters  (peak  pressure,  positive 
impulse  and  positive  duration)  from  the  detonation  of 
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spherical  50/50  Pemolite  charges  fired  at  sea  level 
conditions  have  been  compiled.    Analytic  expressions 
for  side-on  pressure,   sidfe-on  positive  impulse  and 
normally  reflected  impulae  have  been  determined  by 
fitting  least  squares  polyi^mials  to  the  data.    The 
function  for  side-on  pressure  extends  over  all  scaled 
disunces  where  pressure: might  be  of  military  impor- 
tance, and  is  of  the  asymptotic  form  given  by 
Krikwood  and  Brinkley.  (>  lUthor) 


Ballistic  Research  Lab.  J  Aberdeen  Proving  Ground, 

Md. 
ON  THE  ASYMPTOTIC  BEHAVIOR  OF  CERTAIN 
ONE -DIMENSIONAL  FLOWS,  by  J.  H.  Giese.   Mar  60, 
49p.  4  refs.    Rept.  no.   1(198. 


Order  from  LC  mi$3.  30,  iph$7.  80 


PB  147  485 


of  thi 


A  theoretical  aspect  of  th*  efflux  of  gas  from  a  tube, 
open  at  one  end,  has  been,  studied.    Dr.  W.  C.  Taylor 
has  conjectured,  loosely  ipeaking,  that  regardless  of 
the  initial  state  of  the  gas^  the  asymptotic  behavior  for 
large  t  is  of  the  known  foitm  u(x,  t)^f(x)/t  and 
c<x,  i)^g(x)/t,  u  and  c  bejng  particle  velocity  and 
speed  of  sound.   His  conjaaure  was  confirmed  by 
fairly  elementary  means  |or  -y  s  3.    Subject  to  an  addi- 
tional physically  plausible  monotonicity  assumpxion,  it 
has  also  been  verified  for'  the  considerably  harder 
case  ^=5/3.   The  latter  problem  was  reduced  eventu- 
ally to  determining  the  asVmptotic  behavior  of  the 
solutions  of  an  integro-difference  (or  equivalently 
differential -difference)  equation.   (Author) 


Beechcraft  Research  anti  Development,  Inc 


Boulder,  Colo. 


HYDROGEN-OXYGEN  FuIeL  ELECTROLYTIC 
BATTERY  CONTAINER  ^TUDY,  by  James  R.  DeHaan 
and  Marshall  Piccone.   Rapt,  on  Contract  AF 
33(616)5833.  Oct  58,  106p|.  37  refs.  Engineering  rept. 
6152;  WADC  Technical  rebt.  58-542;  AD-203  521. 
Order  from  LC  mi$5.70,  ph$16.80  PB  147  268 

This  report  is  a  study  of  yarious  methods  of  storing 
oxygen  and  hydrogen  for  i^se  in  hydrogen -oxygen  fuel 
electrolytic  cells  in  a  zeri)-gravity  environment,  and 
to  determine  analytically  the  optimum  storage  tech- 
niques for  a  family  of  sucp  cells  .  Various  insulation 
methods  were  studied  and  itheir  applicability  to  specific 
missions  are  discussed.  Graphs  are  presented  show- 
ing storage  system  weight!  as  a  function  of  duration 
and  fuel  ceil  pxawer  output,  and  watt  hours  of  power  ob- 
tainable jjer  pxxjnd  of  stor^ige  system,  also  as  a  func- 
tion of  duration  and  fuel  cell  pxjwer  output.  The  theo- 
retical basis  of  a  method  of  pihase  separation  suitable 
for  the  operation  of  the  lolw  pressure  storage  systems 
in  a  weightless  environment  has  been  derived. 


Feltman  Research  and  Engineering  Labs.  , 

Picatinny  Arsenal,  Dover,  N.   J. 
ADHESION  TEST  FOR  GRADE  C  GREASEPROOF 
BARRIER   MATERIALS,  ijy  Mario  E.  Gigliotti  and 
John  H.  Mazzei.    Apr  60,   17p.  6  refs.  Technical  rept. 
2679. 
Order  from  LC  mi$2.  40,  iph$3.  30  PB  145  518 

Experiments  demonstrated  that  an  adhesion  test  of 
Grade  C  barrier  materials  based  on  the  principle  of 


sticking  one  specimen  to  another  was  not  desirable. 
Results  of  such  tests  were  not  reproducible  because 
the  surfaces  of  the  Grade  C  materials  were  not  honx)- 
geneous  (waxes  were  dissimilar,  thread  counts  in  the 
cottonscrim  were  inconsistent,  etc. ).    A  test  was 
therefore  developed  in  which  a  Grade  C  specimen  was 
adhered  to  an  aluminum  panel  and  the  force  necessary 
to  separate  the  specimen  from  the  panel  was  measured 
measured.    The  use  of  the  aluminum  panel  with  its 
smooth,  continuous,  homogeneous  surface  gave  re- 
producible results.    A  ranking  of  values  obtained  in 
iFe  newly  developed  adhesion  test  was  compared  with 
a  ranking  based  on  the  results  of  a  personal  opinion 
survey  conducted  among  packaging  personnel  at 
Rossford  Ordnance  Depot  and  at  Picatinny.  The  results 
of  this  study  correlated  significantly  with  the  results 
of  the  laboratory  adhesion  test.    It  was  therefore  con- 
cluded that  this  adhesion  test  is  completely  satis- 
factory for  specification  purposes.    (Author) 


Feltman  [Research  and  Engineering]  Labs. , 

Picatinny  Arsenal,  Dover,   N.   J. 
ANALYSIS  OF  EXPLOSIVES  BY  INFRARED 
SPECTROSCOPY,  by  Frank  Pristera,  Michael  Halik 
and  others.    May  56,  65p.  27  refs.    Technical  rept. 
2254. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB    147  594 

A  compilation  of  68  infrared  spectrograms  covering 
all  common  high  explosive  compounds  and  many  pos- 
sible explosive  ingredients,  additives,  and  related 
compounds  has  been  prepared.    An  examination  of  the 
prepared  spectrograms  has  made  possible  the  empir- 
ical deduction  of  several  new  band  assignments,  no- 
tably 9.  25  microns  for  the  symmetrical  trinitro  aro- 
matic configuration  and  11.0  microns  for  the  meta 
dinitro  aromatic  configuration.    TTiese  should  facili- 
tate the  infrared  structural  investigation  of  unkown 
ingredients  such  as  newly  synthesized  compounds. 
Extensive  detailed  descriptions  have  been  presented 
for  the  preparation  and  qualitative  use  of  infrared 
spectrograms  of  the  explosive  ingredients.    Consid- 
erable information  has  been  presented  regarding  the 
qualitative  and  quantitative  analyses  of  mixtures  of 
explosive  ingredients  by  infrared  and/ or  other 
methods.    (Author) 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover,  N.   J. 
THE  CHEMISTRY  OF  HEXAMETHYLENETETRA- 
MINE  IN  AN  ACIDIC  AQUEOUS  MEDIUM,  by 
Thomas  C.  Castorina,  James  W.  McCahill  and  others. 
Apr  60,  37p.   13  refs.  Technical  rept.  2674. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  144  634 

The  behavior  of  hexamethylenetetramine  (Hexamine)  in 
an  acidic  aqueous  medium  was  studied  from  two 
asjjects.    One  aspect  was  the  decomposition  of  the 
compound  to  formaldehyde  and  ammonium  ions  and  the 
influence  of  parameters  such  as  concentration, 
acidity,  and  added  formaldehyde  on  this  decomposition 
process.   The  other  was  the  exchange  of  methylene 
groins  between  hexamine  and  formaldehyde  during 
hydrolysis  equilibrium  and  the  effect  of  concentration, 
pH,  and  temperature  on  the  rate  of  this  exchange.    It 
was  observed  that  the  addition  of  formaldehyde  to 
dilute  aqueous  acidic  solutions  of  hexamine  represses 
the  hydrolysis  of  the  material  and  that  the  degree  of 
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repression  is  governed  by  the  enhanced  basicity  of  the 
hexamine- for- maldehyde  solution  as  well  as  by  Le 
Chatelier's  law.    The  exchange  of  methylene  groups 
between  hexamine  and  formaldehyde  in  acid  solution 
was  studied  with  carbon- 14  tagged  reagents.    The  rate 
of  exchange  was  observed  to  increase  proportionately 
with  reagent  concentration,  acidity,  and  temperature. 
The  relationship  of  these  results  to  the  behavior  of 
hexamine  in  the  nitrolysis  to  HMX  and  RDX  is 
discussed  briefly.   (Author) 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover,  N.  J. 
DEVELOPMENTT  OF  TRACER  FOR  THE  37mm 
T324E22  SHELL  (VIGILANTE)  by  Ralph  B.  Wright. 
May  60,  8p.  1  ref.   Technical  notes  no.  45. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  216 

This  report  describes  the  development  work  cm  a  7- 
second  tracer  for  the  37  mm  T324E22  shell  up  to  the 
time  of  acceptance  by  the  user,  the  developer  of  the 
shell.   For  reasons  of  urgency,  compromises  had  to  be 
imposed  upon  this  development  program.   As  a  result 
the  subject  tracer  is  not  considered  to  be  an  optimum 
design.   This  tracer  was  developed  empirically  by 
varying  composition,  column  size,  and  types  of  tracer 
compositions.  The  accepted  design  maintains  the  ex- 
terior configuration  of  the  standard  closure  plug  ex- 
cept that  1/4  inch  was  added  to  the  rear  face.   The 
tracer  cavity,   1/2  inch  in  diameter  and  1  inch  deep, 
contains  R-45  type  tracer  composition  and  K-29  type 
igniter  composition,  both  of  which  are  consolidated  at 
100,000  psi.    When  tested  ballistically  the  tracer  pro- 
duced results  that  were  considered  acceptable  by  the 
user.   (Author) 


Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover,  N.   J. 
EFFECTS  OF  MAGNESIUM  CONTENT  CASE 
MATERIAL,    AND  CASE  COATING  ON  BURNING 
CHARACTERISTICS  OF  A  FLARE  SYSTEM,  by 
Anthony  F.   Taschler  and  Seymour  M.   Kaye.    Apr  60, 
19p.    Technical  notes  no.   42. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  144  829 

The  luminosity  levels  of  flare  systems  consisting  of 
magnesium  (100/200  mesh)  sodium  nitrate,  and 
Laminae  4116  increase  with  increasing  magnesium 
content,  up  to  the  70%  fuel  leveL    The  burning  rates 
of  such  compositions  also  increase  with  increasing 
magnesium  content,  up  to  the  65-66.  7%  fuel  level, 
but  drop  when  the  fuel  level  is  further  increased 
(up  to  70%  in  this  investigation).    The  above  findings 
are  based  on  the  results  of  evaluations  of  several 
magnesium/ sodium  nitrate/ Laminae  4116  con^wsi- 
tions  conducted  at  Picatinny  in  tracking  flare  tubes  of 
Oie  T131  type.    Various  coatings  -  wax.  Laminae,  and 
Thiokol  -  were  used  on  the  tubes,  and  found  to  have 
no  significant  effect  on  either  luminosity  or  burning 
rate.    Similar  evaluations  of  compositions  FY965 
FY966,   FY976,  and  FY977  indicated  that,  when    ' 
coarser  magnesium  is  used,  both  the  luminosity  level 
and  the  burning  rate  are  reduced.    (Author) 
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Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,  Dover.  N.  J. 
EVALUATION  OF  NEW  SOURCES  OF  NITRO- 
CELLULOSE IN  M8  PROPELLANT.  by  Vladimir 
Mirko.    Mar  60.  15p.  9  refs.  Technical  rept.  2677 
Order  from  LC  mi$2,  40.  ph$3.  30  PB  144  828 

The  sources  of  woodpulps  suitable  for  manufacturing 
mtroceUulose  were  increased  when  it  was  shown  that 
nitration  of  a  sulfate  woodpulp  and  of  a  sulfite  wood- 
pulp  containing  15%  hardwood  produced  acceptable 
military  grades  of  nitrocellulose.    NitroceUulose  pre- 
pared from  these  pulps  was  evaluated  in  M8  mortar 
propellant  as  part  of  a  broader  program  to  determine 
whether  such  nitroceUulose  is  suitable  for  use  gener- 
ally in  standard  propeUants.    Accordingly,  lots  of 
60  mm  M3A1  mortar  increments  were  prepared  from 
M8  propellant  containing  the  experimental  lots  of 
nitrocellulose  and  compared,  in  ballistic  and  physical 
properties,  with  production  lots  of  increments  con- 
taining nitrated  cotton  linters.    It  was  found  that  the 
characteristics  of  the  experimental  prcpbUants  were 
equivalent  to  those  of  the  production  lots.    (Author) 


Feltman  Research  and  Engineering  Labs. ,  Picatinny 

Arsenal,   Dover,  N.  J. 
MEAN  PRESENTED  AREA  OF  SMALL  STEEL 
FRAGMENTS  MEASURED  BY  MEANS  OF  FREE 
FALL  IN  A  VISCOUS  FLUID,  by  I.  H.  Stein.   Oct  58, 
34p.  9  refs.  Technical  memo.  no.   127 A53;  AD-207  094 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  152 

The  mean  presented  areas  of  small  irregular  shaped 
steel  fragments,   within  and  beyond  the  lower  limit  of 
the  icosahedron  gage,  were  measured  by  a  new  method. 
This  technique,   based  upon  the  free  fall  of  a  fragment 
in  a  viscous  fluid  and  the  fragment  weight,   yields  re- 
sults comparable  in  accuracy  to  the  icosahedron  gage- 
an  average  deviation  of  4.  3%  and  a  maximum  deviation 
of  10%  from  true  values  were  observed.    For  fragments 
below  30  grains,  an  empirical  expression  for  presented 
area  was  determined.    (Author) 


[General  Elearic  Co. .  Scheneaady.  N    Y  I 
ANALYSIS  OF  "BOILER"  LOX  TANK  PRESSURIZA- 
TION  MEANS  FOR  THE  HA-3B,  by  Henry  J.  Sneck 
and  W.  W.  Fischer.    19  Feb  53,  declassified.    14p 
Proj.  Hermes  Heat  Trans,  memo.  no.  73 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  479 

The  calculated  thermodynamic  data  are  presented  as 
a  series  of  curves. 


General  Electric  Ck)  [Schenectady    N    Y  ] 
ANALYSIS  OF  FUEL  TANK  PRESSURIZATION 
MEANS  FOR  THE  HA-3B.  by  W.   W.   Fischer  and 
Nancy  Fitzroy.  28  Apr  53.   15p.  Proj.  Hermes  Heat 
irans  memo.  no.  83. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  892 

General  Electric  Co. .  Schenectady    N    Y 
ANALYSIS  OF  OXIDIZER  TANK  PRESSURE  FROM 

n  T  !r,o^^^P^sioN  TO  impac^hIrm^ 

He^VranL        ''''^^^'-    ^^  ^"8  ^3,   7p.  Proj.  Hermes 
Meat  Transfer  memo.  no.  75. 

Order  from  LC  mi$  1 .  80,   ph$  1 .  80  PB  1 46  88 1 


General  Electric  Co.  (Scjieneaady,  N.  Y.J 
BATTERY  BOX  TEMPERAfTURE  ESTIMATES  FOR 
HA-3A  ROUNDS  5  THROUGH  8,  by  Glen  E.  Mcintosh. 
6  Feb  53,  6p.   I  ref.    Proj.  Hermes  Heat  Trans,  memo, 
no.  71. 
Order  from  LC  mi$  1 .  80,  dh$  1 .  80  PB  147  477 


[General  Electric  Co.  ,  Schenectady,  N.  Y.  ] 
COOLING  OF  FIN  SERVO  MOTORS  FOR  HERMES 
A-3A.   ROUNDS  5  THROUGH  8,   by  Edward  C. 
Archinal  and  David  J.   Masfon.   26  May  53,   3p.   3  refs. 
Proj.   Hermes  Heat  Trans  memo.   no.   80B. 
Order  from  LC  mi$  1.80,  flh$  1.80  PB  146  889 


[General  Electric  Co. ,  St:henectady,  N.  Y.] 
COOUNG  OF   225  INCH- OUNCE  DUNCAN -BAY  LEY 
MAGNETIC  CLUTCH,  bypavidj.  Masson.  220ct52, 
3p.    Proj.  Hermes  Heat  Transfer  memo.  no.  57. 
Order  from  LC  mi$1.80,  oh$1.80  PB  145  986 


General  Electric  Co.   [Sclienectady,  N.   Y.  ] 
DESIGN  ANALYSIS  OF   A  LOX  BUGGY  PRESSURIZA 
TION  SYSTEM,  by  Glen  E,  Mcintosh.  5  May  53,  4p. 
4  refs.   Proj.   Hermes  Heat  Transfer  memo.   no.   84. 
Order  from  LC  mi$  1 .  80.  Qh$  1 .  80  PB  146  893 


[General  Elearic  Co. ,  Stheneaady,  N.  Y.  ] 
ESTIMATION  OF  HEAT  LOSS  FROM  HA-3A  FIN 
SHIPPING  CONTAINER  WHEN  USED  AS  A  OVEN,  by 
W.  W.  Fischer.    28  Oct  5 4   Ip.    Proj.  Hermes  Heat 
Transfer  memo.  no.  58. 
Order  from  LC  mi$  1.80,  ilh$  1.80  PB  145  987 


General  Electric  Co.   [Schenectady,   N.   Y.  ] 
ESTIMATION  OF  OXIDIZQR  TANK  PRESSURES 
FROM  CUTOFF  TO  END  OF  LOX  EXPULSION, 
HERMES  A-3B.   HERMES  A-3A,   AND  FLIP-FLOP 
TEST,  by  Nancy  Fitzroy  ai^  W.   W.   Fischer. 
22  May  53,   23p.  Proj.   Her^s  Heat  Transfer  memo, 
no.   74.  j 

Order  from  LC  mi$2.  70,  pM4.  80  PB  146  880 


General  Electric  Co.  [ScHenectady,  N.  Y.  ] 
ESTIMATION  OF  TEMPERATURE    DISTRIBUTION  IN 
DEFLECTOR  SKIRT,   HA-$A,  by  W.   W.   Fischer. 
19  Feb  53,  5p.  Proj.  Hermjes  Heat  Trans  memo, 
no.  78.  . 

Order  from  LC  mi$l.  80,  pMl.  80  PB  146  884 


General  Electric  Co.  [ScHenectady,  N.  Y.J 
ESTIMATION  OF  TEMPERATURE  VARIATION  OF 
TELEMETRY  EQUIPMENT  IN  FORE  AND  AFT 
COMPARTMENTS  DURING]  FLIGHT.    HA-3A 
ROUNDS  #5  -  #8,  by  W.  d|  Breingan  and  W.  W. 
Fischer.    31  Oct  52,  declassified.    5p.  3  refs.    Proj. 
Hermes  Heat  Transfer  meitio.  no.  61. 
Order  from  LC  mi$1.80,  ph$1.80  PB  145  990 


General  Electric  Co.  [Schenectady,  N.  Y.] 
ESTIMATION  OF  TEMPERATURES  OF  THE  SHAPED 
CHARGE  USED  FOR  EMERGENCY  FLIGHT  INTER- 
RUPTION,   RV-A- 10,  by  David  J.  Masson.    13  Nov  52, 
Ip.  Proj.  Hermes  Heat  Trans,  memo.  no.  64. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  147  468 

Conservative  estimations  of  the  time  constant  for  the 
shaped  charge  show  that  its  temperature  during  flight 
should  not  exceed  170*^F  when  insulated  as  described 
by  the  manufacturer.   The  temperature  of  the  shaped 
charge  would  probably  exceed  the  safe  working  tem- 
perature during  flight  if  ample  pwovisions  for  thermal 
insulation  were  not  provided. 


General  Electric  Co.  [Schenectady,  N.  Y.] 
LOAD  TESTS  OF  FIN  SERVO  MOTORS  AND 
CLUTCHES  UNDER  OPERATING  CONDITIONS,  by 
Edward  C.   Archinal  and  Glen  E.   Mcintosh.   6  May  53, 
lip.  Proj.   Hermes  Heat  Transfer  memo.   no.   80A. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  146  888 


General  Electric  Co.  [Schenectady,  N.  Y.] 
PREUMINARY  ESTIMATE  OF  COOUNG  REQUIRE- 
MENT OF  HYDRAUUC  PACKAGE  SERVO,  by  David 
J.  Masson.  3  Dec  52,  4p.  3  refs.  Proj.  Hermes  Heat 
Transfer  memo.  no.  68. 
Order  from  LC  mijl  .80,  ph$l  .80  PB  147  472 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
TEMPERATURE -ALTITUDE  TEST  OF  AUTOPILOT 
FOR  HA-3A  ROUNDS  1  THROUGH  4,  by  Robert  W. 
Ottaway  and  Glen  E.  Mcintosh.    13  Nov  52,   2p.    Proj. 
Hermes  Heat  Transfer  memo.  no.  60. 
Order  from  LCnu$  1.80,  phj  1.80  PB  145  989 


General  Electric  Co.  [Schenectady,  N.  Y.j 
TEMPERATURE -ALTITUDE  TEST  OF  HA-3A  IN- 
VERTER FOR  ROUNDS  9  ONWARD,  by  Roben  W. 
Ottaway  and  Glen  E.  Mcintosh.  19  Nov  52,  3p.  Proj. 
Hermes  Heat  Transfer  memo.  no.  66. 
Order  from  LC  mi$1.80,  ph$1.80  PB  147  470 


General  Electric  Co.   [Schenectady,  N.   Y.  ] 
TEMPERATURE-LOAD  TESTS  OF  FIN  SERVO 
MOTORS  FOR  HA-3A,   ROUNDS  1  THROUGH  8.  by 
Edward  C.  Archinal  and  Glen  E.  Mcintosh.   2  Apr  53, 
lip.  Proj.   Hermes  Heat  Trans  memo.  no.   80. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  146  887 


[General  Electric  Co. ,  Schenectady,  NY.] 
TEMPERATURE  PREDICTION  FOR  THE  AFT  HEAD 
OF  THE  THINNED  HA-2  118'  MOTOR  BODY,  by 
Allen  E.  Gal  son  and  W.  W.  Fischer.    13  Sep  52,  de- 
classified.  8p.   Proj.  Hermes  Heat  Transfer  memo, 
no.  47. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  145  983 
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[General  Electric  Co. ,  Schenectady,  N.  Y.J 
TEMPERATURE  PREDICTION  FOR  THE  31"  HA-2 
TE^  MOTOR  WITH  1/4"  THICK  DIVERGENT 
SECTION,  by  Allen  E.  Galson  and  William  W. 
Fischer.    27  Aug  52,  declassified.    9p.  3  refs.    Proj. 
Hermes  Heat  Transfer  memo.  no.  45. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  145  981 


General  Electric  Co.   [Schenectady,  N.  Y.  ] 
TEMPERATURE -RESISTANCE  TESTS  OF   1N63  AND 
1N43  GERMANIUM  DIODES,  by  Glen  E.   Mcintosh. 
10  Feb  53,   3p.  2  refs.  Proj.  Hermes  Heat  Trans 
memo.  no.   76. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  882 


[General  Electric  Co. ,  Scheneaady,  N.  Y  ] 
TEMPERATURE  TE^  OF  BALLAST  RESI^OR 
UNIT,  by  Robert  W.  Ottaway  and  Glen  E.  Mcintosh. 
14  Oct  52,  2p.  3  refs.    Proj.  Hermes  Heat  Transfer 
memo.  no.  54. 
Order  from  LC  mi$l .  80,  ph$l .  80  PB  145  985 


General  Electric  Co.   [Schenectady,   N    Y  ] 
TESTS  OF  A  LIQUID  COOLING  SYSTEM  FOR  THE 
HA-3B  AUTOPILOT,  by  Edward  C.   Archinal  and  Glen 
E.  Mclnotsh.  6  May  53,  2p.   Proj.  Hermes  Heat  Trans 
memo.   no.  85. 
Order  from  LC  mi$l.  80,   ph$l.  80  PB  146  894 


General  Electric  Co.   [Schenectady,  N.   Y.  ] 
THERMAL  CHARACTERISTICS  OF  GENERAL  ELEC 
TRIG  MAGNETIC  CLUTCH  FOR  FIN  SERVO  MECH- 
ANISM, by  David  J.   Masson.    11  Mar  53,  5p.  Proj. 
Hermes  Heat  Trans  memo.  no.   79. 
Order  from  LC  mi$l.  80.   ph$l.  80  PB  146  885 


General  Electric  Co.   [Schenectady,  N.  Y.  1 
THERMAL  CHARACTERISTICS  OF  GENERAL  ELEC- 
TRIC MAGNETIC  CLUTCH  FOR  FIN  SERVO  MECH- 
ANISM, by  David  J.   Masson.    14  Apr  53,   3p.  Proj. 
Hermes  Heat  Trans  memo.   no.   79A. 
Order  from  LCmi$  1.80,  ph$l.  80  PB  146  886 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
THERMAL  EFFECT  OF  STIFFENING  LOX-ALCOHOL 
TANK  BULKHEAD  AND  OXIDIZER  TANK  VENT,  by 
Helen  C.   Bass  and  W.   W.   Fischer.   20  May  53,   2p. 
Proj.   Hermes  Heat  Transfer  memo.  no.   86. 
Order  from  LC  mijl.  80.  ph$l.  80  PB  146  895 


[General  Electric  Co.  ,  Schenectady,  N.  Y.  ] 
THERMAL  TEST  OF  BALLAST  RESISTOR  BOX  FOR 
HA-3A  ROUNDS  5  THROUGH  8,  by  Glen  E.  Mcintosh. 
16  Apr  53.  2p.   1  ref.  Proj.  Hermes  Heat  Trans  memo, 
no.  82. 

Order  from  LCmi$  1.80.   ph$l.  80  PB  146  891 
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General  Electric  Co.   [Schenectady,   N.   Y  ] 
THERMAL  TESTS  OF  SUBMINIATURE  TUBE 
MOUNTS,  by  Robert  W.   Ottaway  and  Glen  E.   Mcintosh. 
13  Feb  53,  5p.  Proj.  Hermes  Heat  Trans  memo, 
no.  77. 

Order  from  LCmi$  1.80,  ph$l.  80  PB  146  883 


General  Electric  Co.   [Schenectady,  N.  Y  ] 
PRELIMINARY  ESTIMATION  OF  FIN  ANTEIWA 
TEMPERATURES,  HA-3A,  by  W.   W.   Fischer. 
8  Apr  53,   Ip.   1  ref.  Proj.  Hermes  Heat  Trans  memo, 
no.  81. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  890 


General  Electric  Co.  [Schenectady,  N    Y  1 
PREDICTION  OF  NECESSARY  COOLING  OF  THE 
DIGITAL  COMPUTER  SYSTEM,    HA-3,  byR   T 
Lancet  and  W.  W.  Fischer.    12  Jan  53,  27p.  6  refs 
Proj.  Hermes  Heat  Transfer  memo.  no.  59 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  988 


Naval  Ordnance  I'est  Station,   China  Lake,   Calif 
A  GEODETIC  COORDINATE  SYSTEM  FOR  ASKANIA 
CINETHEODOLITES,   by  R.  J.   Stirton.    1  Feb  60,  36p 
3  refs.    NOTS  TP-2427;  NAVORD  rept.  7038. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  124 

It  is  proposed  to  use  a  geodetic  coordinate  system 
(geodetic  latitude  and  longitude,  and  elevation  above 
sea  level)  to  describe  positions  of  Askania  cinetheod- 
olites.    For  small  ranges  of  say  20  miles  extent  a 
plane-grid  coordinate  system  is  satisfactory,   but  if 
the  range  is  extended  to  some  hundreds  of  miles  or  if 
several  ranges  are  used  in  conjunction  it  appears 
more  practical  to  use  geodetic  coordinates  for  cine- 
theodolite  positions.    Cinetheodolites  measure  azi- 
muth and  elevation  angles  with  respect  to  the  north 
and  the  local  vertical.    Synthesis  of  cinetheodolite 
observations  to  a  position  or  trajectory  requires  that 
the  positions  of  the  cinetheodolites  and  the  azimuth 
and  elevation  angles  be  transformed  to  some  common 
reference  frame.    The  common  reference  frame  used 
here  may  be  either  a  geocentric  system  or  a  topo- 
centric  system  centered  at  a  cinetheodolite  station  or 
other  convenient  point  on  the  earth.    The  necessary 
transformations  for  bringing  the  azimuth  and  elevation 
and  the  cinetheodolite  positions  into  the  common  co- 
ordinate system  are  developed  in  detail. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif 
A  METHOD  FOR  TESTING  MISSILE  COMPONENTS 
IN  A  CONTROLLED  ENVIRONMENT  OF  HIGH- 
INTENSITY  SOUND,  by  Eldon  Sparrow.    11  Feb  57 
15p.    NOTS  1677;  NAVORD  rept.  5418. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  009 

High -intensity  acoustic  noise  (intensity  greater  than 
100  db)  produced  by  a  missile's  propulsion  unit  can  be 
detrimental  to  electronic  components  in  the  missile 
and  hence  result  in  greatly  reduced  rehabihty.   To 
ascertain  whether  or  not  the  noise  level  would  affect 
sensitive  relays  in  a  particular  missile's  control 
unit,  the  characteristics  of  the  sound  fran  the  pro- 
pulsion unit  were  recorded  and  reproduced  at  the 


appropriate  intensity,  and  the  relays  were  subjeaed 
to  this  effea  within  a  closed  cha^nber  approximating 
the  control  section  of  the  missil^.   The  relays  were 
unaffected  and  their  use  was  justified.   The  test  setup 
for  this  study  is  described  in  detiil,  and  a  brief  report 
is  made  on  the  hazards  experienced  in  working  with 
high -intensity  sound.    (Author) 


Naval  Ordnance  Test  Station.  China  Lake,  Calif. 
TECHNIQUES  FOR  THE  STATI  mCAL  ANALYSIS 
OF  CINETHEODOUTE  DATA,    )y  R.  C.  Davis. 
22  Mar  51,  declassified  2  Oct  54,  24p.  6  refs.    NOTS 
369;  NAVORDrept.   1299.  J 

Order  from  LC  mi$2.70,  ph$4.a0  PB  147  269 

The  problem  of  obtaining  an  estinnaie  of  missile  posi- 
tion from  an  over  deter  mined  sy^em  of  cinetheodolite 
observations  subject  to  error  is|formulated  as  a  prob- 
lem in  the  now  classical  theory  6f  least  squares.    Pre- 
vious methods  of  data  reduction  based  on  the  minimiza- 
tion of  certain  quadratic  forms  4annot  be  formulated 
statistically  within  the  framewoitk  of  the  theory  of  least 
squares.    Moreover,  if  the  cinetheodolite  angles  are 
normally  distributed,  the  least  Squares  estimate  ob- 
tained coincides  with  the  maximum  likelihood  estimate 
of  missile  position.    From  the  ejisemble  of  angular  ob- 
servations it  is  possible  to  obtai|n  unbiased  estimates 
of  the  terms  appearing  in  the  vaHance-covariance 
matrix  of  the  three  coordinates  bf  missile  position.   A 
criterion  for  the  optimum  locatibn  of  cinetheodolite 
stations  is  developed.    Several  illustrative  examples 
of  the  general  theory  are  given.    In  particular,  the 
examples  of  the  application  of  tile  criterion  for  the 
optimum  location  of  stations  prdve  that  slant  ranges  as 
well  as  angles  of  intersections  are  important.   (Author) 


Naval  Ordnance  Test  Station, 
TELEMETRY   FACILITIES  AT 
RANGES.    1  Jan  59,   13p.    NOTS 
Order  from  LC  mi$2.40,  ph$3. 


3hina  Lake,  Calif. 
NOTS  GROUND 
TP-2203;  AD-218  196 
JO  PB  146  976 


Office  of  Defense  Research  anfl  ETigineering, 

Washington,   D.   C. 
TECHNICAL   RESOURCES  DIRECTORY:   MISSILE 
GROUND  SUPPORT  EQUIPMENT,  NO.   2.    1  May  60. 
Order  from  OTS  $0.  50  1  PB  161  535 


Through  its  extensive  research  land  engineering  pro- 
grams, the  Department  of  Defease  is  developing  ma  - 
terial  and  equipment  designed  to  meet  present  and  fu- 
ture military  requirements.    TTie  diverse  tasks  em- 
braced in  these  programs  rangg  throughout  the  broad 
scope  of  military  activities.  This  directory  of  military 
technical  resources  is  interxled  to  encourage  communi- 
cation in  the  Military  Departments  and  in  industry  in 
the  area  of  ground  support  equipment  for  missile  sys- 
tems. (Supersedes  issue  no.    1,   1  Nov  59.  PB  161  103) 
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Pacific  Missile  Range,  Point  Njlugu,  Calif. 
PAY  LOAD  LOSS  FOR  EQUATORIAL  ORBITS  DUE 
TO  NON- EQUATORIAL  LAUN(tHES,  by  M. 
M.   L.   Eaton  and  M.   A.  Garcia.    29  July  59,  85p. 
3  refs.   Technical  memo,   no.   P  vlR-TM-59-4. 
Order  from  LC  miH  80,  ph$I  •  .80  PB  147  384 


In  addition  to  the  latitude  of  the  launch  site,  five  key 
parameters  are  involved  in  the  calculations.    These 
are:  fuel  specific  impulse,   rocket  structural  factor, 
altitude  of  desired  orbit,   range  to  apogee  of  pre- 
liminary rocket  trajectory,  and  ratio  of  the  apogee  to 
the  circular  velocity.    Of  the  two  models  analyzed  the 
apogee  transfer  is  generally  preferable  to  the  circular 
orbit  transfer  case.    (See  also  PB  147  383) 


Pacific  Missile  Range,  Point  Mugu,  Calif. 
PAY  LOAD  LOSS  FOR  EQUATORIAL  ORBITS  DUE 
TO  NON- EQUATORIAL  LAUNCHES,  by  Max  L. 
Eaton  and  Manuel  A.  Garcia.    2  Apr  59,   16p.  Pub. 
no.  PMR-MP-59-13. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  383 

This  report  estimates  a  penalty  for  producing  equa- 
torial satellite  orbits  from  launch  sites  off  the 
equator.    The  penalty  concerns  the  decrease  in  pay 
load  compared  to  launches  from  the  equator.    Two 
methods  of  obtaining  an  equatorial  orbit  from  a  non- 
equatorial  launch  site  have  been  considered;  namely, 
"apogee  transfer"  and  "orbital  transfer.  " 


Rock  Island  Arsenal  Lab. ,  111. 
ALUMINUM  ALLOYS  FOR  RECOIL  MECHANISM 
CYLINDERS,  by  F.  Blessin.    17  Mar  60,  26p.  9  refs. 
Rept.  no.  60-798. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  146  906 

Wear  and  friction  tests  were  conducted  with  currently 
used  recoil  mechanism  packing  materials  sliding  on 
steel  and  high  strength  aluminum  alloys.    It  was  found 
that  the  aluminum  alloys  were  less  compatible  with  the 
packing  materials  than  was  the  steel  now  used  for  re- 
coil mechanism  cylinders.    Weight  and  expansion  due 
to  internal  pressure  were  calculated  for  aluminum 
cylinders  equal  in  strength  to  steel  cylinders  at  a  tem- 
perature of  300F .    It  was  found  that  no  savings  in 
weight  would  be  obtained  by  the  use  of  aluminum  and 
that  expansion  of  aluminum  cylinders  would  be  greater 
than  that  of  steel  cylinders.   (Author) 


Springfield  Armory,  Mass. 
BASIC  SYSTEMS  CONCERNING  SLIDE  ENERGY  OF 
OPEN -SYSTEM,  GAS- OPERATED  WEAPONS,  by 
P.M.  Chakour.    Rept.  on  Design  Studies  and  Evalu- 
ation for  Weapons  and  Related  Materiel  for  Ground 
Roles.    26  Feb  59,  44p.  SA-TR20-9000. 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  837 

A  study  was  nude  in  order  to  determine  the  relation- 
ship of  available  slide  energy  to  the  following  parame- 
ters: orifice  location,  orifice  diameter,  initial  cylin- 
der volume,  piston  diameter,  piston  stroke,  weights 
of  recoiling  pans  .  A  test  fixture  was  used  to  obtain 
experimental  data.  Correlation  of  these  data  was 
made.  Procedure  is  described,  and  results  discussed. 
(Author) 


Springfield  Armory,  Mass. 
A  DETERMINATION  OF  THE  DISTRIBUTION  OF 
CHROMIUM  PLATE  IN  THE  BORES  OF  SMALL 
ARMS  BARRELS,  by  M.  S.  Spivak.    Rept.  edited  by 
Associated  Engineers,  Inc.,  on  Contract  DA  19-020- 
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504-ORD-4800.    12  Feb  60,   14p.    Rept.  SA-TR18- 

1070. 

Order  from  LC  mi$2.40,  ph$3.  30  PB  147  281 

Barrels  of  various  calibers  were  chromium  plated, 
sectioned,  and  the  chromium  thickness  was  measured 
at  the  lands  and  grooves.    Graphs  were  plotted  of 
groove  chromium  thickness  versus  land  chromium 
thickness  for  the  various  barrels. 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
FUNDAMENTAL  INVESTIGATION  OF  ROCKET  SLED 
SLIPPER  WEAR,  by  T.   D.   Witherly.   Rept.  on  Con- 
tract Nl 23(605308)4591  A.   Nov  59.  58p.  6  refs.   NOTS 
TP  2381;  NAVORD  rept.   7018. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  758 

The  basic  mechanisms  of  high-speed  wear,  friction, 
and  lubrication  of  rubbing  surfaces  were  studied  under 
conditions  simulating  those  at  the  interface  between 
the  rails  of  a  rocket  test  track  and  the  shoes  which 
support  the  rocket  sled.    Comparative  wear  data  were 
obtained  for  eight  slide  materials  at  nominal  bearing 
pressures  ranging  from  150  to  1,  590  psi,  and  at  sus- 
uined  velocities  of  1,  100  to  1,  200  fps.    Test  distances 
ranged  from  1,  500  to  10,  600  ft  of  track.  (Author) 


University  of  Southern  California.   Engineering 

Center,   Los  Angeles. 
INTERACTIONS  OF   RAPIDLY  MOVING  BODIES  IN 
TERRESTRIAL  ATMOSPHERE,  by  K.   P.   Chopra. 
Technical  note  on  Contract  AF   18(603)95.    31  Mar  60, 
153p.   103  refs.   USCEC  rept.  56-212;  AFOSR-TN- 
60-398. 
Order  from  LC  mi$7.  50,  ph$24.  30         PB  147  300 

The  phenomena  concerning  the  interactions  of  rapidly 
moving  bodies  in  an  ionized  medium  pervaded  by  a 
magnetic  field  are  described  in  this  report.    This 
study  has  a  special  bearing  on  the  motion  of  artificial 
earth  satellites.    The  various  phenomena  are  divided 
into  four  classes.    The  first  category  of  phenomena 
concerns  the  interaction  of  the  body  with  neutral  par- 
ticles.   These  phenomena  form  a  part  of  the  area 
called  'aerodynamics'  and  the  recent  theoretical  work 
in  this  particular  area  is  reviewed  in  Chapter  II.    The 
second  group  of  phenomena  deals  with  the  generation 
of  electrical  currents  induced  in  the  moving  body  or 
the  surrounding  medium  (or  both)  by  the  relative 
motion  of  the  conducting  material  and  the  magnetic 
field.    The  third  class  of  phenomena  is  due  to  the 
body's  acquiring  an  electric  charge  due  to  the  accre- 
tion of  charged  particles  and  the  photo-electric  effect 
of  the  solar  radiation,  and  the  consequent  Coulomb 
interactions  between  the  charged  body  and  the  charged 
particles.    This  class  of  phenomena  forms  the 
subject  matter  for  Chapters  III  and  IV.    The  motion 
of  the  charged  body  in  the  terrestrial  atmosphere  is 
capable  of  exciting  various  wave  phenomena.    Three 
kinds  of  waves  are  described:  plasma  oscillations  in 
the  wake  erf  the  body  (Kraus- Watson),  extraordinary 
electromagnetic  waves  (Chopra- Singer),  and  magneto- 
hydrodynamic  waves  due  to  the  interactic>n  between 
the  induced  motion  of  an  ionized  column  ahead  of  the 
body  and  the  transverse  component  of  the  terrestrial 
tnagnetic  field.    These  wave  mechanisms  are  dis- 
cussed in  Chapter  VI.    Chapter  VII  reviews  the  theo- 
retical studies  contained  in  Chapters  II  through  VI, 


and  the  pertinent  observational  material  on  the  upper 
atmosphere  observed  by  the  artificial  earth  satellites. 


Watertown  Arsenal  Labs. ,  Mass. 
CRACK  DEPTH  LEAKAGE  FLUX  CHARACTERIS- 
TICS IN  FERROMAGNETIC  MATERIALS,  by  Patrick 
C.  McEleney.  Apr  60,  47p.  9  refs.  Technical  rept. 
no.   WAL  TR   148.  1/1. 
Order  fron  OTS  $1.  25  PB  161  513 

Sp>ecimen8  of  six  fired  gun  tubes  of  varied  chemistry 
and  heat  treatment,  with  simulated  cracks,  were  ex- 
amined with  a  magnetic  recording  borescop>e  to  deter- 
mine the  minimum  magnetization  level  for  adequate 
sensitivity  in  crack  detection.    Little  improvement  in 
sensitivity  is  realized  by  magnetization  levels  above 
1600  ampere  turns  and  no  improvement  in  scatter  erf 
data  over  that  of  previous  data  was  noted.  (Author) 

Sanitation  and  Safety  Engineering 


Arctic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
COLD  WEATHER  TESTS  ON  PNEUMATIC  SHELTER 
RAFT,    (MFG.    BY  AIR  CRUISERS.    DIVISION  OF 
GARRETT  CORP.),  by  Harold  L.  Donley.   July  57, 
13p.   Technical  note  AAL-TN-57-18. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  289 

Cold  weather  habitational  suitability  tests  were  con- 
ducted on  the  global  shelter-raft,  pneumatic,  20-man, 
under  araic  and  subaraic  conditions.   The  objectives 
of  the  cold  weather  tests  were  to  determine  its  suita- 
bility as  (1)  an  emergency  cold  weather  shelter  for 
downed  airmen;  (2)  an  aerial  delivered  global  item  of 
rescue  equipment;  (3)  an  emergency  para-rescue 
shelter;  (4)  and  a  temporary  shelter  for  persons  doing 
isolated  work  in  the  Arctic. 


Arctic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
TESTING  AN  INCINERATOR  TOILET  FOR  GROUND 
USE,  by  Lester  Baribo.    Apr  57,   Up.   Technical  note 
AAL-TN-57-6. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  288 


Army  Engineer  Research  and  Develojxnent  Labs. , 

Fort  Belvoir,  Va. 
USE  OF  CORPS  OF  ENGINEERS  MOBILE   WATER 
PURIFICATION  UNIT  AND  AUXILIARY  PROCESSES 
FOR  DESTROYING  BACTERIAL  SPORES  IN  COLD     . 
WATER,  by  Paul  B.  Pruett  and  Don  C.  Lindsten.  Rept. 
for  Jan-Feb  55.  29  Jan  59,  47p.  3  refs.  Rept.   1564- 
TR;  AD-213  126. 
Order  from  LC  mi$3.30.  ph$7.80  PB  146  246 

A  series  of  field  experiments  were  conducted  at  Camp 
A. P.  Hill,  Virginia,  to  investigate  methods  of  destroy- 
ing chlorine-resistant  bacterial  spores  when  added  to 
a  cold  surface  water  supply.   Non- pathogenic  Bacillus 
subtilis  var.  niger  was  used  as  the  test  organism.    A 
field  method  of  superchlorination  (ICX)  ppm),  acidifica- 
tion to  a  pH  value  of  less  than  7.0,  dechlorination  with 
600  ppm  activated  carbon  followed  by  normal  treatment 
with  the  Army's  Mobile  Water  Purification  Unit,  was 
found  satisfactory  for  destruction  of  the  bacterial 
spores.   The  tests  showed  that  the  following  treatment 
methods  were  ineffeaive:  (1)  superchlorination  (100 
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Dom)    chlorine-contact  period  (♦S  min),  and  pHgreatei 
than  8.5:  (2)  coagulation  and  diatomite  filtration  with- 
out chlorination  in  the  Mobile  Water  Purification  Unit; 
(3)  prechlorination  (1.0  ppm)  arid  diatomite  filtration 
without  coagulation  in  the  Mobile  Water  Purification 
Unit;  (4)  prechlorination  (1.0  ppni).  coagulation,  and 
diatomite  filtration  with  the  Arit^y's  Mobile  Water 
Purification  Unit;  and  (5)  preheating  water  from  40" 
to97°F,  prechlorination  to  1.0  ppm.  coagulation,  and 
diatomite  filtration.  (Author) 

Ship  Building 


Bureau  of  Ships,  Washington,  D.  C. 
SHOP  PRACTICE  SUGGESTIONS.    [1959]  31p. 
Order  from  OTS  $0.50  |  PB  I6I  715 

These  are  employee  suggestions  that  were  of  sufficient 
importance  to  be  published  in  the  Bureau  of  Ships 
lournal  for  the  benefit  of  all  Bureau  of  Ships  facilities 
and  employees. 


Bureau  of  Yards  and  Docks,  i^ashington,  D.  C 
DRYDOCKING  FACILITIES.  VOLUME  3.  DATA 
BOOK.  1  Feb  55.  284p.  Technical  Pub.  NAVOXXIKS 
TP-Pw-10. 
Order  from  OTS  $4. 00 


PB  161  744 


This  publication,   issued  in  thrte  volumes,  presents  the 
current  policies,  practices,  criteria,   and  technical 
data  used  by  military  and  civilian  personnel  concerned 
with  the  Navy's  drydocking  facilities.    Volume  3  pre- 
sents technical  data  in  summaty  form  on  the  principal 
characteristics  and  features  ol 
also  PB  151  759) 


David  Taylor  Model  Basin, 
COMPARATIVE   RESISTANCE 
PLANING  BOAT  DESIGNS,  by 
Peter  M.   Kimon.    Jan  57,  27p. 
Order  from  LC  mi$2.  70,  phH 


existing  facilities.  (See 


Washington,  D.   C. 
DATA  FOR  FOUR 
Eugene  P.  Clement  and 
2  refs.   Rept.   no.  1113. 
80  PB  146  946 


Four  existing  models  of  planinj  craft  were  retested 
at  the  Taylor  Model  Basin's  "standard  condition"  for 
planing  boat  models.    The  test  jresults  for  each  model 
are  presented  in  a  design  datajsheet.    The  data  are 
compared  to  show  the  effects  (^  differences  in  hull 
form.    These  comparisons  ard  independent  of  dif- 
ferences in  hull  loading,  in  LQG  location,  or  in  size 
of  boat.    Auxiliary  graphs  are  |included  to  assist  in 
making  estimates  of  speed  and!  power  for  new  designs. 
(Author) 


other  two  members,  subjected  to  blast  loads  with  peak 
overpressures  of  18.  2  psi  and  18.  5  psi,  also  buckled  at 
the  web.    Results  are  given,  dynamic  response  of  the 
members  is  discussed,  and  a  design  criterion  based  on 
a  limit  deflection  of  L/50  is  proposed.    According  to 
the  suggested  criterion,  the  alloy  and  section  used  have 
inferior  blast  load  resistance.  (Author) 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Office  of  Technical  Services,   Dept.  of  Commerce, 

Washington,   D.   C. 
FOOD  PRESERVATION  BY  IRRADIATION  (SUPPLE- 
MENT TO  CTR-357).    Mar  60,  5p.  57  refs.   OTS 
Selective  Bibliography  403. 
Order  from  OTS  $0.  10  OTS  SB- 403 

A  bibliography  of  reports  listed  in  the  two  OTS 
monthly  abstract  journals:   U.   S.  Government  Re- 
search Reports  and  Technical  Translations. 


MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


National  Bureau  of  Standards,  Washington,  D.  C. 
DETERMINATION  OF   A  GENERAL  INDEX  OF 
EFFORT  IN  SORTING  MAIL  BY  CONVENTIONAL 
METHODS,  by  Seymour  Henig.   June  60.  9p.  1  ref. 
Technical  note  54. 
Order  from  OTS  $0.50  PB  161  555 

The  conventional  method  of  sorting  letters  in  stages  is 
described.    It  is  shown,  through  reference  to  available 
statistics,  that  about  90%  of  letters  originating  within 
the  areas  served  by  several  large  px>st  offices  will  be 
involved  in  no  more  than  five  stages  to  be  completely 
sorted  to  a  carrier,  firm  or  section  of  boxes.  A  method 
is  presented  for  the  accounting  of  each  stage's  individ- 
ual letter  readings  which  are  defined  as  the  units  of 
measurement  for  the  index  of  sorting  effort.    It  is  found 
that  the  upper  bound  average  number  of  readings  per 
letter  for  three  large  post  offices  varies  from  3. 16  to 
2.98  and  that  these  bounds  are  applicable  to  96.  2  to 
92.4%  of  the  local  originating  first  class  letters.    It  is 
anticipated  that  the  values  of  such  indexes  for  all  large 
post  crffices  will  be  consistently  close  to  the  range 
already  determined.   (Author) 


Naval  Civil  Engineering  Lab.;.  Port  Hueneme,  Calif. 
DYMAMIC  TESTS  OF  ALUMINUM  BEAMS,  by 
J.    R.  AUgood  and  S.   K.  Takahashi.   Final  rept. 
22  Mar  60.   28p.   5  refs.  TechUcal  rept.  078. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  147  117 

Three  built-up  5456-H311  aluitiinum  alloy  beams,  with 
a  clear  span  length  of  8  ft  1  -3/8  in.  and  restrained 
ends,  were  subjected  to  unifoifmly  distributed  static  and 
dynamic  loading.    One  of  the  members,  tested  statically 
to  a  21.  6  psi  sustained  load,  buckled  at  the  web.    The 


National  Bureau  of  Standards,  Washington,  D.  C. 
MAGNETIC  DRUM  DIRECTORY  AND  PROGRAM- 
MING SYSTEM  FOR  CODESORTING  LETTER  MAIL, 
by  Peter  C.  Tosini.   June  60.  51p.  2  refs.   Technical 
note  50. 
Order  from  OTS  $1 .  75  PB  151  409 

The  purposes  o*  this  report  are:  (1)  to  examine  the 
major  concepts  involved  in  designing  a  magnetic  drum 
directory  and  programming  system  for  coded-address 
sorting  ("codesorting")  letter  mail  in  general;  and  (2) 
to  develop  these  through  modifications  and  extensions 
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to  accommodate  local  and  outgoing  sorting  for  the 
Washington.  D.C.  Post  Office  in  particular.    It  is  re- 
stricted to  one  distributor  separating  local  mail  to 
carriers  and  "directs"  (destinations  receiving  large 
volumes. of  mail),  and  outgoing  mail  to  cities  and 
state  residues"  (alphabetic  ranges  of  cities  within  a 
state).   The  specialized  problems  encountered  inmulti 
machine  and  multi-pass  sorting,  sorting  to  carrier 
walk,  and  sorting  to  time-varying  destinations  are  not 
discussed. 


Stanford  Electronics  Labs.  ,    Stanford  U. ,   Calif. 
A  DYNAMICALLY- ADJUSTABLE  CHUCK  MOUNTING 
FOR  CENTERING  WORK  IN  A  GLASSBLOWING 
LATHE,   by  H.   A.   Meneses  and  M.   D.   Hare.    Rept. 
on  Contract  DA  36-039- sc-73178.    17  Oct  58.    13p. 
Technical  rept.   no.   453-2. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  137  915 

This  report  describes  a  mechanism  which  fits  between 
the  spindle  and  chuck  of  a  glassblowing  lathe  and 
permits  centering  the  work  by  lateral  motion  of  the 
chuck  with  the  lathe  in  operation.    It  also  allows  the 
work  to  be  «ffset  by  a  small  measured  amount. 
(Author) 


Engines  and  Propulsion  Systems 


Aeronautical  Engine  Lab. .  Naval  Air  Material 

Center,  Philadelphia.   Pa. 
HIGH  TEMPERATURE  BEARING  LUBRICATION    WITH 
ADDITIVE  FUELS,  by  A.   Lockwood.  Phase  1  rept.  on 
Project  TED-NAM -PP5206.    18  Jan  57,   23p.   NAMC- 
AEL-1487;  AD-121  959. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  146  503 

A  method  of  providing  lubrication  for  gas  turbine  en- 
gine bearings  at  operating  temperatures  up  to  6500F  is 
under  investigation.    This  method  utilizes  as  a  lubri- 
cant JP-5  fuel  (for  cooling  purposes)  containing  test 
additives  (for  lubrication  purposes).    The  additives 
tested  were  tricresyl  phosphate,  dibenzylsulphide  and 
molybdenum  disulphide.    Satisfactory  bearing  operation 
at  a  no-load  and  650°F  operating  condition  was  obtained 
with  the  use  of  the  tricresyl  phosphate  additive. 
(Author) 


Air  Force  Office  of  Scientific  Research,  Washington, 

D.  C. 
AFOSR  CONTRACTORS'  MEETING  [NO.  3]  ON  ION 
AND  PLASMA  PROPULSION  MARCH  22-24,   1960. 
Co -sponsored  by  Republic  Aviation  Corp.   [1960]  49p. 
8  refs.   AFOSR -TN -60-405. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  900 

Contents:  Electromagnetic  pinch  research;  Preliminary 
design  of  an  integrated  space  vehicle  propulsion  sys- 
tem; Ion  propulsion  at  Rocketdyne;  Charged  colloid  pro 
pulsion;  Surface  emission  of  positive  ions;  Micron  size 
panicles  for  electric  propulsion;  Compact  charge  ioni- 
zation; Heavy  particle  propulsion;  Ion  in  rocket  com- 
bustion; Heat  transfer  from  arc  heated  gases;  Electro- 
magnetic plasma  propulsion  studies;  Design  studies  on 
the  XE-701  ion  engine;  Investigation  of  ion  thrust  de- 
vices; Initial  ionizaticm  process  in  gases;  Small  plasma 


jet  propulsors;  Hi  intensity  plasma  jets;  Acceleration 
in  channeling  of  plasma  jets  by  magnetic  fields;  Pulsed 
plasma  propulsion;  Aerodynamic  applications  of  plasma 
wind  tunnels;  Studies  on  propulsion  of  plasma;  Plasma 
acceleration  by  non -uniform  RF  fields;  Crossed  field 
acceleration  of  ions  and  plasmas;  Injection  into  a  linear 
plasma  accelerator;  High  temperature  MHD  experi- 
ments; Realization  of  magnetohydrodynamic  propulsion; 
Continuous  magnetic  acceleration  of  arc  plasma;  Low 
temperature  plasma  jet;  Thermophysical  properties  at 
magnetohydrodynamic  plasmas;  Magnetohydrodynamic 
waves;  Gasdynamics  of  plasma;  Bounday  layers  in 
plasma  accelerators;  Heat  transfer  from  an  ionized  gas 
to  a  gaseous  coolant;  Cs  solid  propellant;  Properties  of 
ions  in  flimies;  Ion  rocket  sputtering  and  neutralization 
studies. 


Bureau  of  Yards  and  Docks.  Washington,  D.  C. 
POWER  GENERATION  AND  DISTRIBUTION. 
CHAPTER  5.    INTERNAL  COMBUSTION  ENGINES; 
MAINTENANCE  AND  OPERATION.    15  Dec  53,  64p. 
7  refs.   Technical  Pub.  NAVDOCKS  TP-Pu-3 
Order  from  OTS  $1 .  75  PB  161  743 

Chapter  5  deals  with  stationary  internal  combustion 
engines  for  power  purposes.    It  gives  operating  in- 
structions; measures  for  preventive  maintenance,  in- 
cluding inspeaion.  safety  precautions,  and  trouble 
shooting;  and  the  log  for  performance  and  maintenance 
data.    Fuel  and  lubricants  are  discussed,  as  well  as 
fuel,  lubricating,  cooling,  and  starting  systems.   (See 
also  PB  161  358) 


Kennametal,  Inc.,  Latrobe,  Pa, 
RESEARCH  ON  TITANIUM  CARHDE  TURBINE 
WHEELS  AND  FABRICATION  OF  TWO  SLOTTED 
SPIN  TEST  WHEELS.  Final  rept.  on  Contract  Nonr- 
1680(00).  22  June  59,  15p.  AD- 220  566. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  477 

The  fabrication  of  2  spin  test  turbine  wheels  of  TiC 
composition  is  described.  One  wheel  was  of  K164B 
composition  throughout,  and  the  other  was  a  com- 
posite wheel  with  K164B  at  the  hub  and  K162B  at  the 
rim  containing  the  blade  sections  .   Ball -milled  pow- 
ders were  packed  in  rubber  envelopes  ,.  shaped  ap- 
proximately to  the  over-all  shape  of  the  finished  part, 
and  hydrostatically  pressed  with  the  large  explosive 
pressing  chamber.  The  pressure  was  about  35,000 
psi.  The  slugs  were  presintered,  machined,  sintered, 
and  ground  to  final  dimensions  .  with  adjustments  in 
dimensions  to  obtain  static  balance.  The  composite 
wheel  was  made  by  forming  and  sintering  the  hub  and 
rim  sections  separately,  grinding,  and  furnace  weld- 
ing them  together . 


Little,  Arthur  D. ,   Inc.  ,   Cambridge,   Mass. 
ALKALI  METALS  AS  PROPELLANTS,  by 
Alfred  Buchler  and  Joan  Berkowitz.    Final  rept.  for 
29  Apr  58-31  Aug  59  on  Energy  Transfer  Research, 
Contract  AF  29(600)1625.  Nov  59,  99p.   143  refs 
AFMDC-TR-59-40. 
Order  from  LC  mi $5-  40,  ph$15.  30  PB  146  Oil 

The  available  thermodynamic  data  for  gaseous  LiF, 
NaF,  LiQ,  NaQ,  Li20,  LiOH.  NaOH,  and  their 
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dimers,  are  critically  discussed  and  tables  of  thermo- 
dynamic functions  based  on  these  data  are  given. 
There  appears  to  be  no  advantage  in  the  use  of  alkali 
metal  solutions  or  dispersion^  as  propellants. 


Poulter  Labs  . ,  Stanford  Research  Inst. ,  Menlo  Park, 

Calif.  ' 

THE  STUDY  OF  THE  ORlGllN  AND  PROPAGATION 
OF  DISTURBANCES  IN  THE  BURNING  OF  SOLID 
PROPELLANTS,  byG.  A.  Adoston,  Summary  repc. 
for  I  Feb  59-1  Feb  60  on  Coriract  AF  49(638)565. 
17  Feb  60.  28p.  33  ref s .  SRI  Proj .  GU-2770;  AFOSR- 
TN-60-336. 
Order  from  LC  mi$2.70,  ph54.80 


PB  147  312 


A  program  has  been  undertaken  to  study  the  behavior 
of  shock  waves  in  the  region  U  steep  temperature 
gradients  close  to  a  burning  tolid  propellant  surface. 
The  objective  is  to  reveal  underlying  mechanisms 
which  play  significant  roles  i^  solid  propellant  com- 
bustion instability.   Attempts!  have  been  made  to  ob- 
serve photographically  the  behavior  of  a  shock  wave 
near  a  burning  solid  propellakit  surface,  near  a  burn- 
ing monopropellant  (liquid  ethyl  nitrate)  surface  and  in 
the  region  of  a  flat  ethylene-air  flame.  The  photo- 
graphs obtained  with  solid  pi^opellants  are  not  reveal- 
ing.  Much  more  readily  inieirpretable  pictures  were 
obtained  with  the  ethyl  nitratje  and  the  ethylene-air 
flames  .  The  schlieren  photqgraphs  obtained  of  shock 
waves  introduced  in  a  direction  parallel  to  the  surface 
illustrate  the  distortion  and  fctretching  of  the  shock 
wave  which  occurs.   Further  tests  are  recommended 


to  reveal  the  various  effects 


serve  as  a  basis  for  a  proposed  theoretical  analysis  of 
the  phenomena .   (Author) 


Machine  Parts  one 


which  may  occur  and  to 


Mechanisms 


Naval  Air  Material 


Aeronautical  Materials  Lat . 

Center,  Philadelphia,  Pa. 
THE  EFFECTS  OF  NUT  MATERIALS  AND  LUBRI- 
CANTS ON  THE  SEIZING  AND  CALUNG  CHARAC- 
TERISTICS OF  TITANIUM  $OLT  THREADS,  by 
Joseph  Viglione.    6  Dec  56,  36p.   1  ref.    Project  TED 
NAM  AE  6244.3;  NAMC-AMt-AE-1023;  AD-127  166. 
Order  from  LC  mi$3. 60.  ph$9.  30  PB  146  502 

The  effects  were  determinet^  of  various  lubricants  and 
surface  treatments  on  the  setizing  and  galling  charac- 
teristics of  titanium  bolts  aasembled  with  titanium 
alloy,  stainless  steel,  and  aluminum  alloy  nuts.   The 
relaxation  charaaeristics  ai  1/4"  titaniMm  alloy  bolts 
compared  quite  favorably  with  those  of  similar  steel 
bolts,  even  at  extremely  higi  loads  approaching  the 
yield  strength. 


Naval  Engineering  Experirfent  Station,  Annapolis, 

FRICTION  TESTS  OF  TEFLON  BEARING  MATE- 
RL^L.  by  W.  J.  Kommers.   7  June  57.   15p.    Research 


and  Development  rept.  0900 


Order  from  LC  mi$2. 40,  pt  J3.  30  PB  147  034 


7A;  AD- 206  939. 


The  frictional  charaaeristics  of  presently  used  stern 
tube  and  strut  bearing  materials  are  compared  with 
samples  of  Teflon  impregnated  glass  cloth  laminates. 
The  other  materials  include  phenolic  impregnated 
cotton  cloth  laminates  (plain  and  with  MoS2)and  lignum 
vitae  wood.    Static  and  kinetic  sliding  friction  tests 
were  made  under  dry  and  water  lubricated  conditions, 
and  all  bearing  samples  were  tested  against  both 
bronze  and  Monel  journal  specimens.   The  tests  are 
limited  because  erf  the  small  size  of  the  Teflon  sam- 
ples provided.   The  coefficients  of  friction  of  the 
Teflon  samples  were  lower  than  those  of  the  other 
materials  under  the  dry  running  tests  and  the  static 
tests.    With  water  lubrication,  all  materials  had 
approximately  the  same  kinetic  friction  coefficients. 
Investigations  erf  the  abrasive  wear  resistance  and  the 
cold  flow  characteristics  of  Teflon  are  recommended 
prior  to  making  simulated  bearing  performance  tests. 
(Author) 


Office  of  Technical  Services,  Washington,  D.  C. 
BEARINGS  1945-1960.    Apr  60,   17p.  294  ref s.   OTS 
Selective  Bibliography  SB-410. 
Order  from  OTS  $0. 10  OTS  SB-410 

A  bibliography  of  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.  S.  Government  Re- 
search Reports  and  Technical  Translations.    Reports 
on  bearings  are  arranged  in  sections  as  follows:  gas 
lubricated;  journal;  roller;  friction,  anti -friction,  and 
ball;  bearings,  general  (includes  jewel,  sleeve,  and 
thrust  bearings). 


Manufacturing  Equipment  and  Processes 


American  Machine  and  Foundry  Co.  ,  Chicago,  III. 
STUDY  OF  THE  APPLICATION  OF  AUTOMATION 
TECHNIQUES  AND  EQUIPMENT  TO  THE  MANU- 
FACTURE OF  PRECISION  LENSES,  by 
J.  Des  Jardins,  H.   Ishima  and  others.    Final  rept.  for 
Sep  58- Apr  59  on  Contract  DA  36-034-507-ORD- 153. 
15  June  59,    155p.    MR- 1090;  AD-220  101. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  146  879 

This  report  summarizes  the  work  completed  in  a 
feasibility  study  to  determine  how,  and  to  what  degree 
the  production  methods,  processes,  and  equipment 
now  used  in  the  manufacture  of  precision  lenses 
(spherical  lenses  only)  for  fire  control  material  at 
Frankford  Arsenal  Optical  Shop  can  be  improved, 
changed,  and  supplemented  through  the  application  of 
automation  techniques  and/or  equipment.    (Author) 


Armour  Research  Foundation,  Chicago,   111. 
BERYLLIUM  RESEARCH  FOR  DEVELOPMENT  IN 
THE  AREA  OF  CASTING,   by  Frank  A.   Cross  ley. 
Arthur  G.   Metcalfe,  and  William  H.  Graft.    Rept.  for 
15  June  58-14  Oct  59  on  Solid  Slate  Research  and 
Properties  of  Matter,  Contract  AF  33(616)5911. 
Feb  60,   102p.   33  ref s.    W ADC  Technical  rept.  , 

59-500 

Order  from  OTS  $2.  50  PB  161  754 
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Various  aspects  of  the  casting  of  beryllium  have  been 
investigated:  (1)  X-ray  determination  of  the  direction 
of  columnar  growth  in  cast  beryllium;  (2)  consumable 
arc  melting;  (3)  reported  allotropy  by  thermal  analy- 
sis; (4)  grain -refining  inoculants;  and  (5)  application 
of  vibration  to  cast  beryllium  for  grain  refinement 
A  very  pronounced  thermal  arrest  was  found  5  to 
lO^C  below  the  solidification  temperature.    Also, 
transformation  markings  were  observed  metallo- 
graphically.    No  preferred  orientation  of  columnar 
grains  was  found.    Consumable  arc-melting 
experiments  showed  grain  size  from  316  grains/in2 
to  616  grains/in^.    Rust-colored  tantalum  nitride, 
WC,  and  TiB2  apparently  nucleated  beryllium  solid- 
ification to  produce  grain  refinement.    Also,  an  alloy- 
ing addition  of  I  at.  %  Ge  produced  grain  refinement. 
(Author) 


Office  of  Technical  Services,  Dept.  of  Commerce. 

Washington,  D.   C. 
WELDING  (SUPPLEMENT  TO  CTR'S  324-331). 
Mar  60,   14p.  272p.   OTS  Selective  Bibliography  402. 
Order  from  OTS  $0.  10  OTS  SB- 402 

A  bibliography  of  reports  listed  in  the  two  OTS  monthly 
abstract  journals:  U.   S.  Government  Research  Reports 
and  Technical  Translations.    The  information  is 
arranged  in  groupings  of  PB  reports,  AEC  reports, 
and  translations  under  sections  titled  welding  tech- 
niques, equipment,  metals  and  alloys,  and  evaluation 
methods.    Government- owned  inventions  available  for 
license  and  reviews  of  foreign  monographes  comprise 
other  sections. 


Transport,  Traction  and  Hoist  Facilities 


Land  Locomotion  Lab. ,  Ordnance  Tank -Automotive 

Command,  Center  Line.  Mich. 
DRAG  COEFFICIENTS  OF  LOCOMOTION  OVER 
VISCOUS  SOILS,  PART  II.  by  R.   S.   Rowe  (Duke  U. ) 
and  Ervin  Hegedus.  July  59,   32p.  4  refs.   Rept.   no.  54. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  774 

A  supersaturated  viscous  mud  overlaying  a  hard  bot- 
tom material  is  often  critical  to  locomotion  in  many 
areas.    To  solve  the  problem  of  a  wheel  or  track,  the 
familiar  concepts  of  hydro -dynamics  pertaining  to  in- 
compressible viscous  fluids  may  be  applied.    A  corre- 
lation between  theory  and  experiment  is  indicated.  The 
basic  problem  to  be  solved  is  one  of  viscous  flow 
around  a  partially  submerged  object.    The  variation  in 
pressure  resulting  from  the  friction  drag  causes  a 
bulldozing  effect  in  front  of  the  wheel,  and  a  resulting 
wake  at  the  back  part  of  the  wheel.    The  pressure  drag 
may  be  reduced  by  streamlining  the  wheel  which  re- 
duces both  the  amplitude  of  the  pressure  wave  and  the 
width  of  the  wake  behind  the  wheel.    A  comparison 
between  various  wheel  forms  has  been  made  and  pre- 
sented in  chart  form.    A  study  of  the  correlation  be- 
tween the  boundary  layer  theory  and  wheels  in  viscous 
fluids  is  suggested.    Contrary  to  accepted  practice  the 
usual  boundary  layer  theory  seems  to  apply  to  a  vis- 
cous fluid  flowing  around  a  partially  submerged  object 
when  a  turbulent  wake  is  formed.    It  is  further  sug- 
gested that  a  series  of  tests  be  made  with  muds  of  var- 
ious viscosities  and  wheel  forms  to  correlate  the 


boundary  layer  thickness  and  the  pressure  distribution 
in  the  flow  field  surrouhding  the  wheel  as  well  as  an 
attempt  to  solve  the  Navier -Stokes  equations.  (Author) 
(See  also  PB  134  553) 


Midwest  Applied  Science  Corp.  ,   Lafayette,   Ind. 
ON  THE  BEHAVIOR  OF  A  LINEAR  TWO  DEGREE 
OF  FREEDOM  VEHICLE  MOVING  WITH  CONSTANT 
VELOCITY  ON  A  TRACK    WHOSE  CONTOUR  IS 
A  STATIONARY  RANDOM  PROCESS,   by  J.   L. 
Bogdanoff  and  Frank  Kozin.    Rept.   no.   2  on  Contract 
DA[33-008]-ORD-1738.  July  59,   30p.   Rept.  no.  59-8; 
Land  Locomotion  Lab.    Rept.  no.  56. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  003 

This  study  cwi  the  behavior  erf  a  linear  two  degree  of 
freedom  vehicle  is  an  extension  of  the  one  degree  erf 
freedom  analysis  obtained  in  Land  Locomotion  Lab- 
oratory Report  No.  48  (PB  144  233).    Equations  3  8i  4 
are  the  general  equations  erf  motion  for  the  vehicle. 
These  are  simplified  in  equations  5  &  6  for  a  symmet- 
rical vehicle.    Expressions  13  represent  the  four  re- 
lations that  must  be  identical  for  a  model  to  properly 
simulate  the  motion  of  a  prototype.    Equations  20  &  21 
are  the  steady  state  solutions  erf  the  vehicle  equations 
of  motion  for  a  given  random  imput.    Equations  34  & 
35  indicate  what  time  must  pass  before  the  steady 
state  solution  has  reasonable  accuracy.  (Author) 


Rome  Air  Development  Center,  Griffiss  AFB    N    Y 
SPECIAL -PURPOSE  VEHICLES:   DESIGN  FOR  MO- 
BILE SYSTEMS,  by  George  Schmidt.   Apr  60,   38p. 
1  ref.   RADC-TR-60-60. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  524 

The  design  of  special -purpose  vehicles  employed  in 
mobile  systems  for  military  ground -support  applica- 
tions is  discussed.    Design  factors  are  listed  and  the 
more  important  of  these  are  discussed  in  detail.    Two 
mobile  systems  typifying  different  design  concepts  are 
described  in  order  to  illustrate  specific  design  prob- 
lems and  to  compare  World  War  II  approaches  with 
current  approaches  used  to  solve  these  problems. 
(Author) 


MATERIALS 


[Aeriall  Reconnaissance  Lab. ,  Wright  Air  Develop- 
ment [Div.  ]  Wright -Patterson  AFB,  Ohio. 
THE  EFFECTS  OF  NUCLEAR  RADIATION  UPON 
PHOTOGRAPHIC  FILM,  by  James  S.  Moser.    Pre- 
liminary rept.  Jan  53,  9p.  2  refs.  Technical  note 
WCLF-53-1. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  147  581 

This  Laboratory  has  had  for  some  time  the  problem 
of  determining  the  protection  required  for  photo- 
graphic film  in  a  field  erf  nuclear  radiation.   This  re- 
port is  a  summary  of  the  problem  and  of  the  work  that 
has  been  done. 
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Aeronautical  Chart  and  Information  Center, 

St.  Louis.  Mo. 
MEASUREMENT  OF  INK  ANDj  PRINTING  QUALI- 
TIES, by  OttoC.  Stoessel,  Jr.  JMar  60,  26p.  Tech- 
lycal  rept.  no.  90. 
Order  from  OTS  $0.  75  PB  161  664 

A  means  is  presented  here  to  1  st  and  measure  vari- 
ous qualities  necessary  to  implement  statistical 
quality  control  relative  to  litho^aphic  printing.   This 
Includes  consideration  of  printijrig  qualities  from  the 
viewpoint  of  the  purchaser  of  ptinted  matter  who  has 
the  responsibility  of  quality  stalidards  and  from  the 
viewpoint  of  the  lithographic  printer  who  must  estab- 
lish and  maintain  qualities  in  consideration  erf  the  re- 
quirements given  him.    It  further  takes  into  consider- 
ation two  basic  categories;  measurement  of  base  ma- 
terial, i.e.,  paper,  ink,  and  nieasurement  erf  printed 
material,  i.e.,  human,  mechanical,  and  general 
process  of  applying  the  raw  material.    Special  atten- 
tion is  given  to  establishing  staindards  and  measure- 
ments which  are  common  to  both  the  purchaser  and 
printer.   (Author) 


Illinois  Inst,  of  Tech.,  Chicafeo. 
AN  INVESTIGATION  ON  THE  [DYNAMIC  PROPER- 
TIES OF  PLA^ICS  AND  RUBBER -LIKE  MATE- 
RIALS, by  R.  A.  Eubanks,  D.  jMuster,  and  E.  G. 
Volterra.   Technical  rept.  no.  11  on  Contract  N7onr- 
32911.    14  June  52,   I25p.  20  rdfs.    AD- 307. 
Order  from  LC  mi$6.30,  ph$lf.80         PB  147  013 


1- 


Analysis  of  the  results  of  dynamic  tests  on  a  natural 
rubber  of  27  to  30  durometer  hardness  indicated  that 
the  phenomena  were  essentially  viscous  and  that  the 
rubber  displayed  only  slight  hereditary  effects.    For- 
mulas for  the  rubber  specimenJB  tested  and  a  summary 
<rf  their  physical  properties  ari  given  in  an  appendix. 


Industrial  Test  Lab. ,  Philadelphia  Naval  Shipyard, 

Pa. 
DEVELOPMENT  OF  IMPROVED  MATERIALS  AND 
DESIGN  FOR  BERTH  BOTTOMS  (BIAS -CUT  CANVAS) 
by  H.  A.  Kline  and  E.  H.  Wadli»ger.   Dec  56,   32p. 
9  refs.  Development  rept.  no.  2268:  AD- 1 17  448. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  504 

Berth  bottoms  made  of  bias-cul  cotton  canvas  for  pipe- 
frame  benhs  abroad  Navy  vessels  have  been  found 
much  sturdier  and  more  durable  in  simulated  service 
tests  than  the  berth  bottoms  of  No.   4  medium  texture 
canvas  now  specified  in  Military  Specification  MIL-B- 
3715A.    Breakdown  of  the  bias  l^ttoms  required  hun- 
drediof  impacts  sufficiently  vidlent  to  cause  failure  d 
No.   4  canvas  bottoms  on  first  lmp>act.    A  proposed 
specification  for  a  bias  canvas  berth  bottom  is  included 
in  the  report.   (Authors) 


Inland  Testing  Labs.    [Mortoi|Grove,   111.  ] 
UNIFORM  DUPLICATION  OF  ENVIRONMENTAL 
TEST  RESULTS    PART  IIL    ^VALUATION  TEST 
PROGRAM,  by  tefl  Gottfried.  (Chester  G.  Pblak,  and 
John  McGee.    Final  rept.  on  Contract  AF  33(616)5413. 
Nov  58.  92.    WADC  Technical  f-ept.   58-613.   Pi.   Ill; 
AD- 205  772. 
Order  from  LC  miJ5.  40,  ph$lfe.  30         PB  146  954 
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The  results  of  the  evaluation  test  program  were 
analyzed  to  determine  the  validity  and  applicability  of 
the  proposed  environmental  test  procedures  to  accom- 
plish the  objective  of  the  contract,   which  specifically 
was  to  develop  uniformity  and  repeatability  of  the  en- 
vironment test  conditions  for  the  assurance  of  uni- 
form test  results  regardless  of  where  or  when  the 
tests  are  performed.    From  the  analysis  of  the  test 
results,   it  was  determined  that  the  repeatability  of  the 
environmental  test  conditions  could  be  improved  by: 
(')  control  of  the  test  parameters  and  associated 
tolerances,  and  (2)  clarification  of  the  test  procedures 
to  assure  uniformity  in  the  testing  process,  as  incor- 
porated in  the  proposed  specification  revisions  de- 
tailed in  the  Part  II  report.  (See  also  PB  146  573) 


Adhesives  and  Sealants 


Borden  Chemical  Co.  ,   Philadelphia,   Pa. 
DEVELOPMENT  OF  A  DURABLE  ASSEMBLY  GLUE 
FOR  WOOD  FURNITURE,   by  G.   Kitazawa.  M.   Peters 
and  others.    Final  rept.  for  3  Apr  57-15  Oct  ,58  on 
Contract  DA   19-l29-qm-902.  [1958]  44p.  AD-2i9385. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  146  896 

A  laboratory  study  was  conducted  in  the  development  of 
a  durable  furniture  assembly  adhesive.    The  general 
objectives  of  the  development  were  that  the  adhesive 
be  as  resistant  to  moisture  changes  as  the  durable 
resin  adhesives  and  have  the  application  and  quick  set 
properties  of  animal  glues.    The  requirements  of  a 
durable  assembly  adhesive  have  been  partly  met.    The 
durability  to  moisture  of  the  prepared  adhesive  is 
better  than  animal  glue.    However,  the  speed-of-set  or 
curing  rate  is  below  that  of  the  present  non -durable 
assembly  adhesives  but  probably  satisfactory  for  many 
assembly  applications.    Further,   it  was  not  possible 
within  the  contract  period  to  reduce  the  consistency  to 
the  desired  level  and  to  eliminate  stringiness.    The 
developed  adhesive  consists  of  a  tackifier  for  quick 
set,  a  slow  curing  resinous  adhesive  for  durability, 
and  a  separately  packaged  catalyst.    (Author) 


Feltman  (Research  and  Engineering]  Labs.  . 

Picatinny  Arsenal.   Dover.  N.  J. 
IN4PACT  STRENGTH  OF  ADHESIVES  AS  AFFECTED 
BY  GEOMETRY  OF  JOINT,  by  Salvatore  Stivala. 
Feb  58.  8p.  Technical  notes  no.   18;  AD- 157  635. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  147  133 

An  investigation  was  conducted  to  discover  what  effect, 
if  any,  the  shape  of  an  adhesive  joint  has  on  its  impact 
resistance.    Two  distinct  phases  were  studied:  (1)  geo- 
metrically different  joints  having  the  same  bonding 
areas,  and  (2)  geometrically  similar  joints  having  dif- 
ferent bonding  areas.    The  geometrical  shapes  of  the 
cold-rolled  steel  specimens  included  circular,  semi- 
circular,  square,  and  rectangular  configurations.  The 
impact  tests  were  conducted  at  73.  5°F  and  50%  relative 
humidity  in  accordance  with  Spec.   MMM-A-175.    The 
adhesive  used  was  prepared  from  100  parts  Epon  828 
mixed  with  10  parts  diethylene  triamine.    Curing  was 
conducted  at  room  temperature  for  24  hr  followed  by 
4  hr  at  85^0.    Results  showed  that  circular  adhesive 
joints  tend  to  be  more  resistant  to  impact  than  semi- 
circular adhesive  joints  of  the  same  bonded  area.  Rec- 


tangular adhesive  joints  of  the  same  area  which  were 
arranged  differently  showed  identical  impact  resist  - 
ance.    Rectangular  adhesive  joints  of  increased  bonded 
area  showed  a  tendency  to  have  increased  impact 
strength,  calculated  in  terms  of  energy  required  to 
rupture  per  unit  bond  area. 


Material  Lab.,  New  York  Naval  Shipyard,  Brooklyn. 
REPORT  OF  INVESTIGATION  TO  DETERMINE  THE 
LIMITING  CONDITIONS  OF  TEMPERATURE  AND 
HUMIDITY  FOR  APPLICATION  OF    "COLD  BOND" 
SHAFT  COVERING  MATERIALS.    Final  rept. 
13  Mar  58,  12p.  7  refs.    Lab.  Project  5745-1; 
AD- 205  699. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  370 

An  investigation  was  made  to  determine  the  limiting 
atmospheric  conditions  (temperature  and  relative 
humidity)  under  which  a  "cold  bond"  shaft  covering 
may  be  applied.   These  conditions  were  determined  on 
the  basis  of  conformity  of  the  covering  with  the  ad- 
hesion requirements  of  Specification  MIL-S-15058D. 
Conformity  of  adhesion  with  the  specification  require- 
ments was  obtained  at  440F  and  78%  relative  humidity 
only  when  the  substrate  was  heated  prior  to  and  during 
coating  application.    At  740F  adhesion  was  satisfaaory 
only  when  the  sheet  material  was  solvent  cleaned  and 
scrubbed  with  a  wire  brush.   (Author) 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,   D.  C. 
ADHESIVES  (SUPPLEMENT  TO  CTR-300).   Apr  60, 
8p.  98  refs.   OTS  Selective  Bibliography  406. 
Order  from  OTS  $0. 10  OTS  SB-406 

A  bibliography  of  reports  listed  in  the  two  OTS  monthly 
abstract  journals:  U.S.  Government  Research  Reports 
and  Technical  Translations. 


Ceramics  and  Refracforles 


Bell  Aircraft  Corp.  ,  Buffalo,  N.  Y. 
MECHANICAL  PROPERTIES  OF  SELECTED  ALLOYS 
AT  ELEVATED  TEMPERATURES.   PART  II.   DESIGN 
CRITERIA  OF  SILICON  CARBIDE,  by  Harry  A.  Pearl, 
John  M.  Nowak.  and  Harry  G.   Deban.   Rept.  for 
July  58 -Sep  59  on  Materials  Application,  Contract 
AF  33(616)5760.   Mar  60,    134p.   38  refs.   WADC  Tech- 
nical rept.  59-702.   Pt.  2. 
Order  from  OTS  $2.  75  PB  161  723 

A  study  was  made  of  nondestructively  testing  silicon 
carbide  by  density  uniformity,  dynamic  modulus  by 
sonic  technique.  X-ray  diffraction  under  transverse 
load,  electrical  resistivity,  and  internal  friction.    Dy- 
namic modulus  of  silicon  carbide  was  experimentally 
determined  at  80  F  and  2200  F.    Modulus  of  rupture 
tests  were  conducted  at  80  F,   2200  F  and  2400  F.  The 
variability  of  the  properties  of  the  silicon  carbide  and 
the  lack  of  simple  correlations  between  the  properties 
and  geometry  require  the  use  of  a  statistical  approach 
to  correlate  mechanical  properties  and  geometry.    A 
theoretical  analysis  is  presented  on  the  effect  of  speci- 
men size,  surface  finish,  and  methods  of  loading  on 


the  strength  properties  of  silicon  carbide.    Available 
literature  and  manufacturer's  property  data  for  vari- 
ous types  and  forms  of  commercially  available  silicon 
carbide  are  tabulated.    Various  areas  of  possible  appli- 
cation of  silicon  carbide  in  aircraft  and  missiles  and 
design  parameters  for  leading  edge  applications  are 
given.  (Author) 


Bell  Aircraft  Corp. .  Buffalo,  N.  Y. 
REFRACTORY  INORGANIC  MATERIALS  FOR 
STRUCTURAL  APPLICATIONS,  by  Harry  A.  Pearl, 
John  M.  Nowak,  and  others.   Rept.  for  June  58 -June  59 
on  Ceramic  and  Cermet  Materials,  Contract 
AF  33(616)5930.   Feb  60,   151p.   24  refs.   WADC  Tech- 
nical rept.  59-432. 
Order  from  OTS  $2.  75  PB  161  737 

Thirty-five  refractory  inorganic  material  systems 
were  evaluated  in  exploring  possible  techniques  to  pre- 
pare refractory  inorganic  materials  into  high  tempera- 
ture aircraft  structural  elements.    The  fabrication 
techniques  were  evaluated  by  the  results  of  room  tem- 
perature modulus  of  rupture,  impact  and  thermal  shock 
tests.   The  best  over-all  Bell  Aircraft  system  was 
based  on  .  003"  alumina -silica  paper  impregnated  with 
alumina -silica  cement.    Specimens  of  this  system  were 
tested  at  elevated  temperature  (2000  F)  for  modulus  of 
nipture,  compressive  strength  and  compressive  shear. 
A  state  of  the  art  survey  on  foamed  ceramics  was  also 
conducted  as  part  of  this  study.  (Author) 


Minerals  Research  Lab. ,  U.  of  C^alifomia, 

Berkeley. 
DUCTILE  CERAMICS,  by  E.   R.  Parker,  J.  A.  Pask 
and  L.  Himmel.   Final  rept.  on  Contract  AF  49(638)56. 
Feb  60.   8p.  7  refs.  Series  no.   109,   issue  no.   3; 
AFOSR-TR-60-26. 
Order  from  LCmi$  1.80,  ph$l.  80  PB  146  841 

A  brief  summary  of  research  work  accomplished  and 
reports  prepared  on  the  ductility  of  some  ceramic 
single  crystalline  materials. 


Naval  Research  Lab. ,  Washington,  D.  C 
EFFECT  OF  RADL\TION  UPON  CERAMIC-BONDED 
STRAIN  GAGES,  by  N.  J.  Rendler  and  R.  C.  Smith. 
Interim  rept.  20  Apr  60,  18p.  1  ref.   NRL  rept.  5450. 
Order  from  OTS  $0.50  PB  161  307 

The  study  of  the  effect  of  nuclear  radiation  upon 
ceramic -bonded  strain  gages  indicates  that  strain 
gages  must  be  radiation  ccxnpensated  in  a  manner 
analogous  to  temperature  compensation.    Electrical 
resistance  of  gage  elements  varies  with  reaaor  power, 
exhibiting  both  a  partial  recovery  and  a  permanent 
damage  effect.   The  radiation-resistance  character- 
istic of  gages  can  be  matched,  thus  extending  the 
promise  that  with  proper  compensation  the  gages  will 
operate  satisfactorily  as  transducers  in  a  nuclear 
environment.    Instrumentation  should  include  provision 
for  a  dry,  noncorrosive  atmosphere  and  monitoring 
of  insulation  resistance.   (Author) 
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Stanford  Research  Inst.  ,   K^enlo  Park.  Calif. 
SY>rrHESIS  OF  NEW  HIGH  TEMPERATURE  MATE- 
RIALS, by  J.   L    Engelke,   F    A.   Halden.  and 
E.   P.   Farley.   Rept.  for  Jun^  58 -June  59  on  Ceramic 
and  Cermet  Materials,    Conqract  AF  33(616)5888. 
Feb  60,  44p.   24  refs.   WADCJ  Technical  rept.  59-654. 
Order  from  OTS  $1.  25  PB  161  720 

A  number  of  mixed  transitioi  metal  carbides,  borides, 
and  nitrides  were  prepared  ^nd  examined  in  terms  of 
melting  point,   structure,   an^  oxidation  resistance. 
None  of  the  measured  melting  points  was  higher  than 
the  value  reported  for  HfC°4fraC  (3940°C).    The  melt- 
ing point  for  a  series  of  solii  solutions  between  HfC 
and  HbC  increased  regularly!  with  hafnium  content.    A 
material  with  the  compositio^i  M02  BC,  when  heated  in 
an  air  stream,   was  found  to  lose  weight  rapidly  without 
loss  of  metallic  character,   Suggesting  its  possible  use 
as  an  ablation  material.    A  clibic  modification  of  hafnia 
was  obtained  in  material  sprayed  from  a  plasma  arc. 
A  low  coefficient  of  thermal  expansion  and  high  melting 
temperature  makes  this  a  material  of  interest.    An 
imploeive- shock  technique  for  compound  synthesis, 
which  subjects  materials  to  extremely  high  tempera- 
ture-pressure conditions  for  short  periods  of  time, 
was  developed.    The  method  was  used  successfully  to 
synthesize  boron  phosphide.    (Author) 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


Instituto  Nacional  de  Tecni^a  Aeronautica  Esteban 

Terradas  (Spain). 
COMBUSTION  OF  SPRAYS  iKl  AN  OXIDIZING  AT- 
MOSPHERE, by  Gregorio  Mijlan,  Segismundo  Sanz, 
and  Ignacio  Da  Riva.    Rept.  <t>n  International  Congress 
on  Combustion  Engines  no.  3,    1959,  Contract 
AF  61(5I4)734C.    [1959]  SSp.j  24  refs.    AFOSR-TN- 
59-818;  AD-225  647. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  142 

The  mathematic  representation  o€  the  statistical  size 
distribution  of  droplets  injected  into  the  combustion 
chamber  of  Diesel  engine  ana  a  gas  turbine,  is  dis- 
cussed.   After  consideration  is  given  to  some  of  the 
distributions  proposed  by  other  Technical  Sciences 
(Meteorology  -  Gravimetrolagy,  etc),  the  Mugele 
Evans  [Ind.  Eng.  Chem.  43:1317-1324,   1951]  distribu- 
tion is  seleaed  as  the  most  Adequate  for  the  problem. 
The  combustion  of  a  spray  uiider  ideal  conditions  is 
analyzed.    It  is  assumed  for  Jt  that  each  droplet  burns 
in  accordance  with  a  theoretijcal  law  whose  validity  has 
been  experimentally  verified !for  a  few  simple  cases-- 
isolated  droplets  at  rest  or  ill  motion,  set  of  droplets 
in  motion  whose  relative  positions  remain  invariable, 
etc.   The  particular  cases  considered  are  the  follow- 
ing: combustion  at  the  beginning  and  end  of  the  injec- 
tion.  Combustion  at  an  instant  sufficiently  far  in  time 
from  both  the  above  cases.    Combustion  of  a  volume 
injected  instantaneously  as  a^roximately  occurs  in  a 
Diesel  engine  and,  finally,  s^iperposition  of  isolated 
successive  injections.   The  sicaling  of  atomizers  and 
combustion  chambers  is  ana^zed.    (Author) 


Jet  Propulsion  Lab.  ,   Calif.   Inst,  of  Tech. , 

Pasadena. 
A  PRESSURE  BOMB  FOR  THE  PHOTOGRAPHY  OF 
BURNING  STRANDS  OF  SOLID  PROPELLANT,   by 
David  R.   Margetts  and  Benjamin  V.   Connor.    Rept.  on 
Contract  DA  04- 495- ORD- 18.    25  July  58,   25p.   8  refs. 
Rept.   no.   20-119;  AD- 205  357. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  390 

A  pressure  bomb  and  associated  control  circuitry  has 
been  constructed  for  the  photography  of  burning 
strands  of  solid  propellant.    The  system  enables  high- 
speed black  and  white  and  color  photographs  of 
strands,   ranging  from  0.  15  to  0.  35  in.   in  diameter, 
to  be  take  at  pressures  from  atmospheric  ro  2000  psi. 
Different  propellanis  were  photographed.    The  bomb 
system  and  techniques  described  are  capable  of  yield- 
ing useful  data  on  burning  surface  detail,  flame  struc- 
ture, and  propellant  burning  instability  over  a  wide 
range  g€  prop>ellant  luminosity  and  burning  rates. 


Naval  Propellant  Plant,  Indian  Head,  Md. 
TALIANI  TESTS  FOR  ASSESSMENT  OF  STABILITY 
OF  SOUD  PROPELLANTS,  by  Carl  Boyars ,  Kermit 
Atlas  and  others  .  20  Nov  58,  31p.  8  refs  .  Technical 
rept.  no.  106;  NAVORD  rept.  no.  5688. 
Order  from  LC  mi$3.00,  i;rfi$6.30  PB  138  271 

The  nitrogen  Taliani  test  provides  a  method  for  deter- 
mining the  gassing  rate  of  a  propellant  at  a  particular 
temjjerature  and  yields  information  about  the  nature  of 
the  decomposition  taking  place  within  the  propellant 
when  diffusion  of  atmospheric  oxygen  into  the  pro- 
pellant is  not  significant.  The  oxygen  Taliani  test, 
however,  can  be  used  for  estimating  the  residual  safe 
storage  life  of  propellants  based  on  nitrate  esters, 
and  also  for  indicating  the  relative  affinity  of  stabi- 
lizers for  nitrogen  dioxide  and  the  efficiency  of  anti- 
oxidants in  composite  systems.  Both  manual-  and 
automatic -recording  apparatuses,  as  modified  at  the 
Naval  Propellant  Plant,  are  described  in  detail. 
(Author) 


Ordnance  Fuels  and  Lubricants  Research  Lab., 
Southwest  Research  Inst. ,  San  Antonio,  Tex. 
CORRELATION  OF  A  CLR  TEST  PROCEDURE  WITH 
THE  CRC  FL-2  TEST  TECHNIQUE.  PRELIMINARY 
STUDIES  FOR,  by  John  V.  Moffitt.  Preliminary  studies 
on  Contract  DA  23-072-ORD- 1 144.  June  58,  78p.  I  ref . 
Order  from  LC  mi$4.50,  ph$12.30  PB  138  267 

A  cursory  study  was  made  to  investigate  use  of  the 
CLR  engine  for  low-duty  tests  comparable  to  FL-2 
and  EX- 3  procedures  .   A  Chevrolet  engine  was  used  to 
provide  data  for  comparison  with  CLR  results  .  The 
CLR  engine  produced  heavier  sludge  deposits  under 
EX-3  cyclic  conditions  than  under  constant  FL-2  con- 
ditions .   CLR  correlation  with  the  Chevrolet  EX-3 
technique  was  also  better.  On  the  other  hand,  the  rela 
lively  large  thermal  inertia  of  the  CLR  engine  caused 
prolonged  temperature  stabilization  periods  during 
cycle  changes,  thus  making  the  EX-3  technique  less 
attractive  from  an  operational  standpoint.  It  is  tenta- 
tively concluded  that  either  type  of  technique  could  be 
developed  for  the  CLR  engine .  (Author) 
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Princeton  U. ,  N.  J. 
FURTHER  CTUDIES  ON  THE  LIGHT  SCATTERING 
TECHNIQUE  FOR  DETERMINATION  OF  SIZE  DIS- 
TRIBUTIONS IN  BURNING  SPRAYS.    II.    WIDE  RANGE 
PHOTOGRAPHIC  PHOTOMETRY,  by  R.  A.  Dobbins. 
Technical  rept.  on  Contraa  AF  18(600)1527.    10 Feb 60, 
55p.   15  refs.    Aeronautical  Engineering  Lab.  rept. 
no.  498;  AFOSR-TN-60-353. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  146  902 

The  quantitative  measurement  by  photographic  photom- 
etry, of  the  angular  variatiai  of  luminous  intensity  due 
to  a  group  of  suitably  illuminated  particles  is  dis- 
cussed.  Methods  of  developing  a  photosensitive  film  to 
a  high  degree  of  uniformity  are  shown  to  depend  upon 
the  effectiveness  of  the  mixing  of  the  developing  solu- 
tion and  the  disruptiai  of  the  formation  of  a  concentra- 
tion boundary  layer.   By  careful  seleaion  of  developing 
technique  and  by  use  of  film  and  microphotometer  call 
bration  procedures  based  on  a  primary  standard  of 
measurement,  it  was  found  possible  to  extend  the 
useful  range  of  a  film  for  photometric  purposes  to  a 
density  of  over  2.5.   These  methods  permit  the  use  of 
photographic  photometry  to  make  measurements  of 
irradiance  varying  over  a  wide  range  with  good  accu- 
racy.   Preliminary  results  indicate  that  a  range  of 
over  100  to  one  can  be  achieved  with  an  accuracy  of 
better  than  10%  over  the  entire  range.    Photographic 
instrumentation  applied  to  the  measurement  of  a  dif- 
fraction pattern  yielded  results  which  were  at  least  as 
good  as  elearonic  photometry  with  a  photomultiplier 
as  a  transducer.   (Author)  (See  also  PB  143  022) 


Leather  and  Textiles 


Cook  Research  Labs. ,  Morton  Grove,  111. 
ANALYSIS  OF  WEBBING  IMPACT  DATA  AND 
DETERMINATION  OF  OPTIMUM  INSTRUMENTA- 
TION TO  BE  USED  IN  CONJUNCTION  WITH  THE 
IMPACTING  OF  WEBBING,  by  R.  B.   Williams  and 
R.J.  Benjamin.    Rept.  for  May -Sep  59  on  Air  Force 
Textile  Materials,  Contract  AF  33(616)6440.    Mar  60, 
71p.  5  refs.    WA DC  Technical  rept.  59-694. 
Order  from  OTS  $2.00  PB  161  756 

The  basic  aims  of  this  investigation  are:  (1)  to  evalu- 
ate and  analyze  the  methods  used  to  obtain  data  ac- 
quired during  nylon  webbing  impact  tests  conducted  at 
Edwards  Air  Force  Base,  California;  (2)  to  interpret 
these  data  and  to  judge  their  reliability;  and  (3)  to 
recommend,  if  necessary,  imp>roved  or  modified 
testing  methods  and  instrumentation  techniques  which 
would  result  in  obtaining  data  of  greater  value  in 
future  tests.   Analysis  and  interpretation  of  the  test 
data  indicated  that  these  data  were  of  intermediate 
reliability.   Certain  trends  were  apparent,  but  rela- 
tively large  experimental  scatter  existed.    Possible 
causes  of  the  scaner  were  investigated  and  reccwn- 
mendations  were  made  for  improvement  of  testing 
methods,  equipment,  data  reduction  technique,  and 
data  interpretation.   (Author) 


Manchester  Coll.  erf  Science  and  Technology 

(Gt.  Brit.) 
TENSILE  PROPERTIES  OF  TWISTED  SINGLE 
FIBRES,  by  R.  W.  Dent  and  J.  W.  S.  Hearle.  Final 
technical  rept.  for  Oct  58 -Oct  59  on  Contract  DA  19- 
591-EUC-931.   30  Oct  59,   146p.  55  refs.   AD-233  181. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  146  833 

It  has  been  shown  that  increasing  the  twist  in  single 
fibres  or  monofilaments  causes  the  tenacity  at  break 
and  the  breaking  extension  to  decrease  more  rapidly 
at  higher  twists,  and  this  decrease  appears  to  be  simi- 
lar for  all  fibres.   Two  typ)es  of  twisting  have  been 
used:  at  constant  tension,   and  at  constant  length.    A 
connection  between  the  two  is  suggested.    The  p>aram- 
eters  of  pure  torsional  rupture  have  been  considered 
and  compared  with  the  values  obtained  by  Koch  [Textil- 
Rundschau  3:111;  6:199  and  281].    The  effect  <rf  the  var- 
ious arbitrary  experimental  constants  has  been  inveatl 
gated  and  related  to  the  work  of  Breuer  and  others 
jkunstseide  u.  Zellwolle  202  and  242,   1939].  SnarlinR 
in  constant  tension  twisting  has  been  considered.    A 
mathematical  treatment  of  the  results  is  given  and  a 
criterion  for  the  fracture  of  a  single  fibre  or  memo- 
filament  under  combined  stresses  is  suggested.   Photo- 
micrographs of  the  fibres  under  various  combinaticais 
of  stress  are  included.  (Author) 


Textile  Research  Inst. ,   Princeton,   N.  J. 
LOAD- DEFORMATION  BEHAVIOR  OF  ELASTIC 
FILAMENTS  WITH  ARBITRARY  INITIAL  CONFIGU- 
RATION, by  Ricardo  Chicurel.    Technical  rept.  no.   19 
on  Contracts  Nonr-(09000,  09001).    June  59,   154p. 
30  refs. 
Order  from  LC  mi$7.  50,  ph$24.  30         PB  146  509 

The  relation  between  load  and  deformation  for  an 
elastic  filament  whose  axis  is  an  arbitrary  curve  is 
examined.    The  type  of  loading  which  is  emphasized 
consists  of  forces  and  moments  at  the  ends  but  some 
cases  of  distributed  loadings  along  the  length  of  the 
filament  are  also  considered.    The  analysis  is  divided 
in  two  parts:  The  first  discusses  filaments  whose  axes 
lie  in  one  plane.    The  effects  of  bending  and  direct 
tension  are  included  but  that  of  shear  is  ignored.    The 
second  part  of  the  analysis  concerns  itself  with  fila- 
ments whose  axes  are  curves  in  space.    Only  bending 
and  twisting  effects  are  considered.  (Author) 


Textile  Research  Inst.  .   Princeton,   N.  J. 
THERMAL  CHARACTERISTICS  OF  COATED  TEX- 
TILE FABRICS,   by  Irvin  M.  Ck>ttlieb,  John  C.   Whit- 
well  and  others.    Summary  rept.   no.   2  for  23  Apr  57- 
30  June  58  on  Contract  N  140(1 32 )57442B.    1  July  58, 
129p.   13  refs. 
Order  from  LC  mi$6.  30,  ph$19.  80         PB  137  782 

Prototype  coated  fabric  systems  were  prepared  in  the 
laboratory  in  order  to  study  the  interacticMis  at  high 
temperatures  of  three  fabrics  (cotton,   nylon  and 
Orion)  and  of  three  elastomer  coatings  (butyl  rubber, 
Hypalon  and  neoprene).    In  a  statistical  program  of 
testing  and  analysis,  loss  in  weight,  flammability. 
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melting  and  differential  thermal  data  were  obtained  so 
as  to  determine  those  factors  which  contributed  sig- 
nificantly to  the  high  temperature  fabric-coating  inter 
actions.    The  magnitudes  of  tie  effects  erf  temperature 
coating  and  fabric  type,  and  itiethod  of  application  on 
the  thermal  stability  of  the  coated  fabric  systems 
were  quantitatively  estimated,    Significant  differences 
were  found  in  the  thermal  resiponse,  melting  and 
flammability  characteristics  0f  the  three  fabrics  and 
erf  the  three  coatings.    Marke4  departures  were  noted 
in  the  thermal  behavior  of  tha  coated  fabric  systems 
from  that  predicted  from  the  pehavior  of  their  com- 
ponents.   The  high  temperature  characteristics  of 
eighteen  natural,   synthetic,   regenerated,  and  deriva- 
tive fiber  types  dt  different  chemical  composition,  and 
of  blends  of  these  fibers  with  cotton  were  determined. 
A  broad  spectrum  of  flammahjility  and  thermal 
stability  values  was  obtained.    The  thermal  behavior 
d  the  blends  (measured  by  lo$s  in  weight),   their 
flammability  (measured  by  minimum  temperature  for 
ignition),  and  their  melting  characteristics  differed 
from  those  anticipated  from  the  behavior  of  their  com- 
ponents.   The  formation  of  a  l>ead  due  to  the  melting 
of  the  synthetic  fibers  was  eliminated  in  the  blends 
with  conon.    (Author) 


Paints  and  Finishes 


Aeronautical  Materials  Labj,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
STUDIES  OF  ORGANIC  COARNGS  EXPOSED  TO 
GAMMA  RADIATION,  by  Jaci  Ohr.    Partial  rept.  on 
Proj.  TED  NAM  AE  42204.    2  July  59,   18p.  4  refs. 
Rept.  no.  NAMC-AML-AE  1089;  AD- 225  022. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  218 

Twenty  experimental  and  specification  aircraft  coating 
systems  were  exposed  to  1.  2lmev  gamma  radiation. 
Periodic  examinations  were  made  for  changes  in  color 
and  film  properties.    Many  cqating  systems  show 
significant  degradation  changes  in  color  and  film 
properties  after  exposures  (rfflonly  8. OX  10^ roentgens. 
The  radiation  stability  of  the  Various  coatings  is 
explained  in  terms  of  polymer  struaure  and  chemical 
groupings.    (Author) 


Banelle  Memorial  Inst.,  Ccjlumbus,  Ohio. 
CHEMICAL  SURFACE  TREATMENT  OF  TITANIUM, 
by  H.  A.  Pray,  P.  D.  Miller,  and  Richard  A.  Jefferys. 
Final  rept.  on  Contraa  DA  38-019-ORD-215. 
30  Oct  53,  33p.    WAL  401/45^33. 
Order  from  LC  mi$3. 00.  ph$6.  30  PB  147  158 

Development  of  two  types  of  Daths  that  produce  adher- 
ent, continuous  coatings  on  tijtanium  and  its  alloys;  a 
5  per  cent  sodium  hydroxide  anodic  bath  and  the 
fluoride -phosphate  and  the  flv^oride- borate  immersion 
baths.   The  coatings  minimize  greatly  the  severe 
galling  tendency  of  titanium.    Certain  treatments  pro- 
duced coatings  that  provided  good  service  for  various 
types  of  reciprocating  and  rotary  wear.   These  treat- 
ments involved  coating  the  titanium  in  an  immersion 
bath  to  produce  an  adherent,  continuous  crystalline 
coating,  followed  by  (1)  a  healt  treatment  in  air  at 
about  800  F  for  3  hours  or  by  (2)  application  of  a 
MoS2-Epon  resin  mixture.   Tjhe  wear  resistance  is 
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comparable  to  that  for  carbonized  or  nitrided  surfaces 
which  require  high-temperature  treatments,  resulting 
in  damage  to  the  core  properties. 


Naval  Civil  Engineering  Lab. ,  Port  Hueneme,  Calif. 
DECK  COATING  TESTS,  by  W.  R.  Nehlsen. 
15  Dec  58,  12p.  Technical  rept.  R-020. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  138  265 

A  coating  made  with  cement  f)owder,  boiled  linseed 
oil,  and  lead  naphthenate  dryer  was  proposed  as  a 
superior  protective  coating  for  deck  surfaces.  Tests 
were  made  using  this  coating  and  a  similar  formula 
with  pumice  replacing  the  cement  powder.   The  effec- 
tiveness of  the  coatings  in  providing  adhesive,  non- 
slip,  wear  resistant  and  corrosion  resistant  qualities 
was  tested;  and  the  standard  Navy  paint  coatiri;^  was 
judged  to  be  superior. 

Plastics 


Aerojet -General  Corp.  ,   Azusa,   Calif. 
A  STUDY  OF  THE  KII^TICS  OF   SOLID- PHASE 
REACTIONS,  by  D.   L.  Armstrong.    Technical  status 
rept.  no.   8.   16  June- 15  Sep  58,  on  Contract  AF 
18(603)74.    15  Sep  58,  7p.   3  refs.    Rept.  no.    1282-8 
(Quarterly). 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  137  819 

Rates  of  linear  pyrolysis  of  ammonium  chloride  were 
obtained.    In  general,  the  rate  data  are  consistent 
with  the  isothermal  vacuum- sublimation  data  of 
Spingler  and  Fehl,  and  fit  the  rate  equation  B  :  120 
exp  (-I35OO/RT5)  cm/sec.    It  is  apparent  that  strand 
loading  force  is  an  impxjrtant  parameter  in  extending 
the  rate  data  to  high  gasification  rates.    Polymethyl- 
methacrylate samples  were  synthesized  in  prepara- 
tion for  further  investigation  of  the  mechanism  of 
surface  decomposition  of  this  polymer.    (Author) 
(See  also  PB  144  571) 


Army  Prosthetics  Research  Lab.,  Washington,  D.  C. 
POROUS  EPOXY  LAMINATE  EVALUATION.  PART 
VII.   EFFECT  OF  CURING  TIME  ON  LAMINATE 
PROPERTIES,  by  James  T.  Hill  and  William  C.  Wied- 
mann.  [1959]  6p.  Rept.  no.  TR-5928;  AD-216  382. 
Order  from  LC  mi$  1 .  80 ,  ph$  1 .  80  PB  1 47  026 

The  impact  resistahtje  like  bearing  and  compressive 
strength  is  controlled  by  effective  porosity  rather  than 
curing  conditions  over  the  range  tested.  As  a  result  of 
these  tests  it  is  concluded  that  the  laminates  may  be 
completely  cured  at  a  temperature  of  70^  or  higher 
after  a  minimum  precure  of  60  minutes  .  The  best  con- 
ditions for  curing,  taking  into  affect  effect  porosity 
and  physical  properties ,  appear  to  be  700C  for  120 
minutes  .   Longer  or  higher  temperatures  tend  to  cause 
discoloration  of  the  laminates  . 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
PLASTICS-POLYMER  RESEARCH  (FIVE  YEAR 
BIBLIOGRAPHY).   Oct  59,  27p.  504  refs.   OTS  Selec- 
tive Bibliography  400. 
Order  from  OTS  $0. 10  OTS  SB-400 
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A  bibliography  of  reports  bsted  in  the  two  OTS  monthly 
abstract  journals:  U.S.  Government  Research  Reports 
and  Technical  Translations.   The  information  is  ar- 
ranged in  groupings  of  PB  reports,  AEC  rejxjrts,  and 
translations  under  the  following  sections,  which  are 
intended  as  rough  guides  only:  acrylics;  cellulosics; 
fluor ©plasties;  phenolics;  polyesters,  fwlyurethanes, 
epoxides;  polyethylenes;  polystyrene;  silicon-base; 
vinyls;  adhesives;  coatings  and  impregnants;  fibers 
and  textiles;  foams,  sealants,  interlayers;  laminates; 
radiation  effects;  general  and  miscellaneous.    While 
synthetic  rubber  research  has  not  been  included,  a  few 
reports  have  been  listed;  these  are  either  in  borderline 
or  overlapping  areas  or  of  sufficient  pertinence  or 
interest  for  inclusion.    A  large  number  of  plastic  re- 
ports involve  several  categories  and  in  some  instances 
two  or  more  categories  have  received  almost  equal 
attention.   Many  polyethylene-base  plastics,  for  exam- 
ple, have  been  placed  under  polyethylene.    Numerous 
monomeric  studies  have  been  grou[)ed  with  the  nearest 
polymer. 


Springfield  Armory,  Mass . 
INTERACTION  OF  PLASTICS  WITH  VOLATILE 
CORROSION  INHIBITORS:  THIRD  AND  FINAL 
PARTIAL,  by  R.  L.  Keleher  and  A.  Hitchins .  Partial 
rept.  no.  3  (Final)  12  Apr  57,  20p.  SA-TR20-2309; 
AD-141  810. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  146  992 

The  interaction  of  six  thermo- plastic  materials  with 
four  volatile  corrosion  inhibitor  formulations  qualified 
under  MIL-P-3420  was  observed  over  a  nine- month 
period.  Plastic  samples  were  wrapped  with  VCI  f»per, 
enclosed  in  heat-sealed  MIL-B-131  barrier  envelopes, 
and  exposed  at  100°F  and  95  percent  relative  hu- 
midity.  Examinations  showed  that  "CODE  NL"  and 
"CODE  BH-3"  were  not  affected  by  any  of  the  four  in- 
hibitors .  The  other  plastics  tested  were  adversely 
affected  to  varying  degrees  .  Delamination  of  the  vinyl 
film  of  the  barrier  material  was  caused  by  two  of  the 
Va's.  (Author) 


Victory  Plastics  Co. ,   Hudson,   Mass. 
INVESTIGATION  OF  MATERIALS  AND  METHODS 
OF  OBTAINING  SUITABLE  SURFACE  COATING  FOR 
GLASS  FIBER  REINFORCED  PLASTIC  STOCKS. 
Final  summary  rept.  on  Contract  DA  19-020-ORD- 
3794.    May  58.  66p.   AD- 160  047. 
Order  from  LC  mi$3.  90.  ph$10.  80  PB  147  021 

An  investigation  was  made  of  materials  and  methods 
for  obtaining  optimum  surface  properties  on  glass 
fiber  reinforced  plastic  stocks.    Results  of  the  inves- 
tigation demonstrated  that  by  the  projjer  application  of 
suitable  materials,   improvements  are  realized  in  low 
temperature  impact  properties,  abrasion  resistance, 
appearance  and  gripping  qualities.    At  the  same  time, 
satisfactory  resistance  to  weathering,   heat  at  250°F, 
water,  oils,  gasoline,  and  trichlorethylene  was 
maintained. 


Wood  and  Paper 


Naval  Civil  Engineering  Lab. ,  Port  Hueneme.  Calif. 
HARBOR  SCREENING  TESTS  OF  MARINE  BORER 
INHIBITORS,    II ,  by  Harry  Hochman  and  Thorndyke 
Roe,  Jr.    Interim  rept.  16  Mar  60,  33p.  7  refs. 
Technical  rept.  077. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  116 

This  report  studies  more  effective  methods  and 
materials  for  preserving  wooden  structures  exposed 
to  marine  boring  organisms.    It  reports  the  results  of 
treated  and  untreated  test  panels  which  are  harbor - 
exposed  to  heavy  Limnoria  attack  or  to  weakening  by 
Martesia  or  teredine  anack.   (Author)  (See  also 
PB  143  053) 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 
THERMAL  RADIATION  DAMAGE  TO  CELLULOSIC 
MATERIALS.   PART  IV.   INFLUENCE  OF  THE 
MOISTURE  CONTENT  AND  THE  RADIANT  ABSORP- 
TIVITY OF  CELLULOSIC  MATERIALS  ON  THEIR 
IGNITION  BEHAVIOR,  by  S.  Martin,   K.   A.  Lincoln, 
and  R.  W.   Ramstad.  30  Dec  58.  28p.   13  refs.   Re- 
search and  Envelopment  Technical  rept.  USNRDL-TR- 
295;  AFSWP-1117;  AD-216  545. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  845 

Measurements  of  the  radiant  exposure  required  for  the 
ignition  of  alpha -cellulose  at  controlled  levels  of  hu- 
midity and  for  various  radiant  absorptances  show  that 
the  influence  of  the  moisture  content  and  the  absorp- 
tivity of  the  material  on  its  ignition  behavior  can  be 
accounted  for  by  the  appropriate  modification  of  the 
correlation  moduli.    Data  were  obtained  for  dark  cell- 
ulosic  sheet  fuel  in  the  relative  humidity  range  10  to 
87  percent  and  for  sheet  cellulose  having  a  broad 
range  of  absorptance  values.    The  data  for  all  but  the 
white  cellulose  correlate  well  to  a  single  ignition  be- 
havior pattern.    Limited  experimentation  with  white 
cellulose  indicates  that  for  materials  In  the  low  range 
of  absorptivity,  the  absorptance  multiplier  in  the 
irradiance  modulus  should  be  raised  to  a  power  less 
than  unity.    (See  also  PB  142  177) 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
WOOD  (1950-1960).   Apr  flO,  18p.  276  refs.   OTSSe- 
leaive  Bibliography  408. 
Order  from  OTS  $0. 10  OTS  SB-408 

A  bibliography  of  reports  listed  in  the  two  OTS  monthly 
abstraa  journals:  U.S.  Government  Research  Reports 
and  Technical  Translations.    Reports  and  translations 
are  arranged  in  sections  as  follows:  wood,  general; 
cutting  tools;  wood  preservation;  wood  pulp;  and  forests 
and  forestry. 
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MATHEMATICS 


Applied  Mathematics  and  Stanstics  Lab. ,  Stanford  U. . 

Calif. 
A  MULTIPLICATIVE  MODEL  FOR  ANALYZING 
VARIANCES  WHICH  ARE  AFFECTED  BY  SEVERAL 
FACTORS,  by  Robert  Bechhof^r.   Technical  rept. 
no.  40  on  Contracts  N6onr- 25 11(26)  and  AF  49(638)230. 
10  July  59,  43p.  24  refs.    AD-220  443. 
Order  from  LC  mi$3.  30,  ph$7;.  80  PB  147  062 

I 

A  new  way  is  pwoposed  for  looting  at  multifactor  ex- 
periments which  are  conductecj  to  study  the  effect  of 
changes  in  the  levels  of  the  fadtors  on  the  variance  of  a 
chance  variable.   A  mathematical  model  is  pn-oposed 
which  assumes  that  the  effect  pf  changing  a  factor  from 
level  1  to  level  2  is  to  multiply  the  original  variance  erf 
the  chance  variable  by  a  posltij/e  constant.   This  is  in 
contrast  to  a  model  which  assiimes  that  the  effect  of 
changing  a  factor  from  level  1  |to  level  2  is  to  add  a 
constant  to  the  original  variance  of  the  chance  variable. 
Thus  a  multiplicative  model  allows  one  to  speak  of 
relative  (percentage)  changes;  an  additive  model  allows 
one  to  speak  of  absolute  changes.   The  univariate 
multiplicative  model  for  variaitces  is  introduced  and 
its  experimental  interpretation  in  classical  terms  is 
given.    Factorial  experiments,  experimental  designs, 
and  the  concept  erf  an  approxin^ting  multiplicative 
response  surface  for  variance^  are  also  described. 
(Author) 


Applied  Mathematics  and  Stat  sties  Lab. ,  Stanford 

U.,  Calif. 
THE  OPTIMA  LITY  OF  (S,  s)  tOLICIES  IN  THE 
DYNAMIC  INVENTORY  PROBLEM,  by  Herbert  Scarf. 
Technical  rept.  no.   11  on  Contract  Nonr- 225(28). 
10  Apr  59,   I3p.  5  refs. 
Order  from  LC  mi$ 2.40,  ph$ 3 i  30  PB  146  052 

This  paper  considers  the  dynar^iic  inventory  problem 
with  an  ordering  cost  compose^  of  a  unit  cost  plus  a 
reorder  cost.    It  is  shown  that  if  the  holding  and 
shortage  costs  are  linear  then  the  optimal  policy  in 
each  period  is  always  of  the  (S„s)  type.   More  general 
conditions  on  the  holding  and  sftoriage  costs  are  given 
which  imply  the  same  result.    A  similar  result  is 


also  given  in  the  case  of  a  time 
(Author) 


lag  in  delivery. 


Applied  Mathematics  and  Statistics  Lab. , 

Stanford  U.  ,  Calif. 
SLIPPAGE  PROBLEMS,  by  Sart^uel  Karlin  and 
Donald  Truax.    Technical  Rept.i  no.   28  on  Contract 
Nonr-225(21).    8  June  59.  62p.    11  refs. 
Order  from  LC  miJ3.  90,  phJlO.  80  PB  146  425 

Roughly,  the  problem  is  as  follows:  We  wish  to  com- 
pare  n  populations  which  have  density  functions 
f(x,  ©i),  f(x,  °2)'  •  •  •  .  f(x.  ^ri^    On  the  basis  of  a 
sample  from  each  population  we  want  to  decide  if  all 
the  0j  are  equal  or  if  not,  which  is  the  largest. 
Actually  a  more  restricted  problem  is  considered  in 
this  paper  in  which  either  all  parameter  values  are 
equal,  or  all  but  one  are  equal  land  the  exceptional  one 
is  larger.    If  the  i^^^  one  is  larger  we  will  say  it  has 
slipped  to  the  right. 
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Applied  Mathematics  and  Statics  Lab.  ,  Stanford  U. , 

Calif. 
SUFFICIENT  CONDITIONS  FOR  UNCONSTRAINED 
OR  CONSTRAINED  MAXIMIZATION  OF  A  QUASI- 
CONCAVE  FUNCTION    by  Kenneth  Arrow.  Technical 
rept.   no.   75  on  Contract  Nonr-225(50).  30  June  59, 
20p.  7  refs.  AD-219  877. 
Order  from  LC  mi$2.  40,  ph*3.  30  PB  146  427 

The  sufficiency  is  investigated  for  the  vector  variable 

X  assuming  that  the  function  f(x)  is  quasi-concave, 

i.  e. ,  for  each  real  number  c,  the  set  [x:f(x)^  c]  is 

concave.    Assume  that  the  vector  x  can_be  partitioned 

into  vectors  xl,  x2  such  that  f  i  >0,  f  9>0,  x^=0. 

xi.  x^ 

(The  bar  denotes  evaluation  at  x;  x  will  be  a  column 
vector,  and  fx  a  row  vector. )  TTie  function  f(xl,0)  is 
shown  to  be  maximum  at  x^  under  certain  (essentially 
local)  regularity  conditions.  Theorems  are  presented 
which  bear  on  the  duality  between  constrained  maxima 
and  minima.    From  these  theorems,  a  sufficient  con- 
dition is  derived  for  the  maximization  of  a  quasi- 
concave  function.    The  relation  between  constrained 
maxima  and  the  saddle  point  of  the  Lagrangian, 
L(x,  y),  is  also  discussed. 


Brown  U.  [Div.  of  Applied  Mathematics]  Providence, 

R.  I. 
A  NOTE  ON  REVEALED  PREFERENCE,  by  David 
Gale.  Technical  rept.  no.  4  on  Contract  Nonr-562(15). 
1959.   lip.   2  refs.   AD-220  052. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  147  089 

An  economy  is  considered  in  which  there  are  n  goods 
and  a  single  consumer  with  a  fixed  income  which  is 
assumed  to  be  unity.    For  each  set  of  unit  prices, 
Pj Pjj  which  is  assigned  to  the  n  goods  it  is  as- 
sumed that  the  consumer  chooses  certain  quantities 

x^ ''n  °^  these  goods  subject  to  the  condition  that 

the  total  cost  of  the  goods  does  not  exceed  his  income. 
The  consumer's  demand  function  D  is  defined  as  a  map 
ping  from  non -negative  (price)  vectors  p=  (pj, ....  Pj.) 
into  non -negative  (goods)  vectors  x  =  (x^,  .  .  .  ,  x^)  =D(p) 
which  satisfies  the  budget  inequality,  pD(p)=  1.  where 
juxtaposition  of  vectors  stands  for  scaler  product.  The 
demand  function  D  comes  from  a  preference  function  if 
there  exists  a  real  valued  function^  defined  on  non- 
negative  (goods)  vectors  x  such  that  D(p)  =max<J>(x). 

nKSi 

A  necessary  condition  that  D  come  from  a  preference 
function  is  that  it  satisfy  the  \tfeak  ax  mm  ^f  revealed 
preference:  If  p  and  q  are  price  vectors  and  pD(q)^  I 
and  qD(p)^  1  then  D(p)  =D(q).    An  example  is  given  of 
a  demand  function  which  satisfies  the  weak  axiom  but 
does  not  come  from  a  preference  function.    (Author) 


California  U.  ,  Berkeley. 
THE  ANALYTIC  EMBEDDING  OF  ABSTRACT 
REAL- ANALYTIC  MANIFOLDS,  by  Charles  B. 
Morrey,  Jr.  Technical  rept.   no.  21  on  Contract 
Nonr-222(37).    Jan  58,  67p.   13  refs. 
Order  from  LC  miJ3.  90,  ph$10.  80  PB  138  282 

H.  Whitney  (Ann.  of  Math.   37(1936)  645-680)  v  - 
dimensional  manifold  of  class  C"  or  C*  can  be 
mapped  onto  a  real-analytic  manifold  situated  in  the 
real  Euclidean  space  E^^  2*'*'l  of  2»«^1  dimensions  by 
a  map  of  class  C"  or  C*  respectively.    The  question 


of  wheiner  or  not  an  abstract  real-analytic  con^wct 
manifold  can  be  mapf>ed  analytically  onto  such  a 
manifold  in  Eg  o"-*!  *^^  ^^^  open.    Bochner  (Duke 
Math  J.  3(  1937)339-354)  answered  this  question  in  the 
affirmative  in  the  case  where  the  manifold  possesses  an 
analytic  Riemannian  metric;  this  result  was  extended  by 
Malgrange  (Boll.  Soc.  Math.  France  85(1957)101-113) 
to  the  case  of  non-con^Mct  manifolds.    The  present 
paper  answers  this  question  in  the  affirmative  for 
compact  manifolds  without  assuming  the  existence  of 
an  analytic  Riemannian  metric. 


California  U. .  Berkeley. 
ASYMPTOTIC  STABILITY  OF  SOLUTIONS  OF  PARA- 
BOLIC EQUATIONS  UNDER  VARIOUS  BOUNDARY 
CONDITIONS,  by  Avner  Friedman.  Technical  rept. 
no.  6  on  Contract  Nonr-222(62).  Apr  59.  66p;   19  refs. 
AD-219  328. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  146  045 

The  asymp)otic  stability  is  e^tabli8hed  for  the  second 
mixed  boundary  problem  Lu  -  f(x .  t)  •♦■  K(x,  t,  u), 
bu/  dT  •*■  g(x,  t,  u)  •  h(x,  t)  where  |  ak/ 3 u |  is  small 
and   dg/  3u  is  positive  and  tends  to  a  function  g(x)  as 
t— •".    L  is  the  general  parabolic  operator  of  the  sec- 
ond order,  and  f  is  a  sum  of  a  linear  function  g(x.  t)  and 
a  nonlinear  function  k(x,  t,  u)  with    |  3k/  3u  j  sufficient!) 
small.    The  second  mixed  boundary  condition  is:  u  is  a 
given  function  on  the  base  of  a  domain  D,  and   ^u/3T 
■g(x.  t.  u)  on  the  lateral  boundary  of  D,  g  being  mono- 
tone decreasing  in  u  and  g(x.  t,  1)  -  0.    A  proof  is  pre- 
sented of  a  theorem  on  the  asymptotic  expansion  of  u 
and  strong  results  are  derived. 


Colgate  U. ,  Hamilton,  N.  Y. 
AN  ALGORITHM  FOR  THE  FACTORIZATION  OF 
POSITIVE  MATRICES,   by  Dante  C.  Youla.    Rept.  on 
Contract  AF  30(602)2018.    Apr  60,   19p.   4  refs. 
RADC-TN-60-4. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  302 

The  solutions  to  many  practical  problems  in  electri- 
cal engineering  depend  on  the  factorization  of  a  posi- 
tive, real,  rational  matrix  of  the  complex  variable, 
p.    The  object  of  this  report  is  to  prove  the  basic  re- 
sult.   The  method  employed  is  based  on  a  technique 
developed  by  Oono  Yosiro  in  conjunction  with  the 
problem  of  equivalent  n-ports.  (Author) 


Columbia  U  . ,  New  York . 
ON  THE  GEOMETRICAL  MOMENTS  OF  SKEW- 
REGULAR  SIMPUCES  IN  HYPERSPHERICAL  SPACE, 
WITH  SOME  APPUCATIONS  IN  GEOMETRY  AND 
MATHEMATICAL  STATISTICS,  by  Harold  Ruben. 
Rept.  on  Contract   Nonr-266(59).  [1959]  37p.  11  refs 
CXJ-2-59-Nonr-266(59)  MS;  AD-216  328. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  429 


Electronic  Defense  Lab. ,  Sylvania  Electric 
Products,  Inc. ,  Mountain  View,  Calif. 
A  SIMPLIFIED  PROCEDURE  FOR  FINDING 
UPLACE  TRANSFORMS,  by  Martin  Blumberg. 
Rept.  on  Contract  DA  36-039- 8C-73170.    13  May  58, 
18p.  5  refs.   Technical  memo.  no.  EDL-M141; 
AD- 203  548. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  019 


A  method  is  given  for  obtaining  quickly  the  Laplace 
transform  of  certain  functions.  The  procedure  utilize  a 
successive  differentiations  until  delta  functions  are 
reached  as  a  result  of  differentiation  at  a  discontinu- 
ity. The  Laplace  transform  of  the  original  function  is 
then  found  from  the  Laplace  transform  al  the  delta 
functions.   The  method  is  particularly  easy  to  apply  to 
functions  possessing  a  finite  number  of  ncm-zero 
derivatives;  it  is  also  applicable  to  functions  possess- 
ing an  infinite  number  erf  non-zero  derivatives.   Sev- 
eral examples  are  given.   The  relation  between  the 
Laplace  transform  and  the  exponential  form  of  the 
Fourier  Series  is  also  indicated.   (Author) 


Flight  Control  Lab.  ,  Wright  Air  Development 

[Div.  ]  Wright-Patterson  AFB,  Ohio. 
AN  ITERATIVE  PROCEDURE  FOR  OBTAINING 
FRACTIONAL  ROOTS  OF  REAL  NUMBERS,  by 
Eugene  M.  Romer.    Apr  59.  I6p.  WADC  Technical 
note  59-116;  AD-214  428. 
Order  from  OTS  $0.  50  PB  161  085 

An  iterative  prcx:edure  is  derived  to  obtain  any  inte- 
gral root  of  a  number.    The  method  is  valid  for  any 
initial  estimate  greater  than  zero.    Since  the  frac- 
tional root  of  a  number  can  be  expressed  as  the  inte- 
gral root  of  another  number,  this  methcxi  can  be  used 
to  find  fractional  roots.    Two  formulae  are  obtained, 
and  the  criteria  for  the  use  of  each  are  established. 
Since  only  the  use  of  the  square  rcxjt  process  is  re- 
quired in  addition  to  the  4  basic  arithmetic  oper- 
ations, this  procedure  is  suitable  for  use  on  desk 
calculators  and  can  esily  be  adapted  for  digital  com- 
puter applications.    (Author) 


Hebrew  U.  (Israel). 
RESEARCH  IN  THE  AREA  OF  MATHEMATICAL 
ANALYSIS,  by  S.  Agmon,  A.  Dvoretzky,  and  others. 
Annual  summary  rept.  em  Contract  AF  69(052)187. 
Oct  59,  20p.    AFOSR-TR-59-100;  AD-232  061. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  099 

Contents: 

Elliptic  partial  differential  equations  and  related 

boundary  value  problems,  by  S.  Agmon 
Rearrangement  of  series  and  cemiparison  of  densities 

erf  sequences,  by  A.  Dvoretzky 
Initial  value  problems  and  differential  algebra,  by 

A.  Robinson 
Univalent  functions,  by  E.  Netanyahu 
Tauberian  theorems  and  summability,  by 

A.  Jakimowski 
The  Bergman  kernel,  by  M.  Maschler 


Institute  for  Advanced  Study,  Princeton,  N.J. 
THE  BACKWARD  CAUCHY  PROBLEM  FOR  PARA- 
BOUC  DIFFERENTIAL  INEQUAUTIES,  by  Milton 
Lees.  Rept.  on  Contract  AF  49(638)253.  Jan  60,  6p. 
5  refs.  AFOSR-TN-60-112;  AD- 232  949. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  085 

An  elementary  proof  is  given  of  the  uniqueness  of  the 
Cauchy  problem  for  second  order  parabolic  equations 
and  inequalities .  (Author) 
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Institute  for  Advanced  Study  ^  Princeton,  N.J. 
A  NONUNEAR  TWO- POINT  BOUNDARY  VALUE 
PROBLEM,  by  Milton  Lees.  H|ept.  on  Contract  AF 
49(638)253.  Jan  60,  I5p.  17  rtf s .  AFOSR-TN-60-140; 
AD -232  948. 
Order  from  LC  mi$2.40,  ph$J.30  PB  146  090 


Existence,  uniqueness,  and  fifiite-difference  approxi- 
mation theorems  are  obtained  for  a  2- point  boundary 
value  problem  for  the  differei|tial  equation 
u"  =f(x,u,u').  The  results  require  that  the  function 
f(x,z,p)  be  such  that  "d  f/3  p  Is  uniformly  bounded  and 
that^  f/3  z  be  bounded  from  b^low  by  zero  and  from 
above  by  a  continuous  functionl  of  z  alone.  (Author) 


Institute  for  Advanced  Study,  i  Princeton,  N.  J. 
ON  THE  GEOMETRY  OF  MINKOWSKI  PLANES,   by 
E.   Asplund  and  B.  Grllnbaum.   Rept.   on  Contract 
AF  49(638)253.   Apr  60,   lOp.   $  refs.   AFOSR-TN-60- 
436. 
Order  from  LC  mi$  1.80,   ph$L.  80  PB  147  517 

For  any  centrally  symmetric,   strictly  convex  set 
K  c  E^  with  smooth  boundary  B,  the  following  theorem 
is  established:   If  three  translates  of  K  cover  B,  they 
cover  K  too.    This,  and  relatefl  propositions  known  for 
Euclidean  circles,   are  proved'for  Minkowski  planes. 
Some  properties  of  convex  curves  which  characterize 


centrally  symmetric  (xies,  or 
cussed.   (Author) 


ellipses,  are  also  dls- 


Institute  for  Advanced  Study.  Princeton,  N.  J. 
PARTITIONS  OF  MASS- DISTRIBUTIONS  AND  OF 
CONVEX  BODIES  BY  HYPER?LANES,  by 
B.  Grunbaum.    Rept.  on  Contriact  AF  49(638)253. 
Jan  60.  6p.   8  refs.    AFOSR-TN-60-110;  AD- 232  950. 
Order  from  LC  mi$l.  80,  ph$i.  80  PB  146  086 
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Each  half- space  of  E"  which 
a  convex  body  K,  i.e.,  Kd 
more  than  1/e  »  0.  3678.  .  .  of 
lated  results  are  provided  for 
butions  in  E".    (Author) 


contains  the  centroid  of 
is  shown  to  contain 
the  volume  of  K.    Re- 
arbitrary  mass-distri- 


Institute/or  Fluid  Dynamics  land  Applied 
Mathematics,   U.  of  Marylan<l,   College  Park. 
A  MAXIMUM  PROPERTY  OF  CAUCHY'S  PROBLEM 
IN  THREE-DIMENSIONAL  SPACE- TIME,   by 
H.   F.   Weinberger.    Rept.  on  Contract  AF  49(638)228. 
Apr  60,   17p.    19  refs.    Technidal  note  BN-205; 
AFOSR-TN-60-464. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  147  309 

Cauchy's  problem  for  the  operator     Lu'^— ^^  -   Mu 

f  ^t^ 

where  M  is  a  two-dimensional  jelliptic  Beltrami  oper- 
ator is  considered.    It  is  showft  that  if  the  Gaussian 
curvature  corresponding  to  M  |s  non-negative  and 
satisfies  a  differential  inequal^y  and  if  Lu  and  the 
initial  value  erf      du/dt    are  i^n -positive,  the  maxi- 
mum of  u  is  attained  on  the  initial  plane   t  =  0. 
(Author) 


Institute  for  Fluid  Dynamics  and  Applied  Mathematics. 

U.  at  Maryland,  College  Park. 
POINCAR^  CYCLES  AND  ERGODIC  BEHAVIOUR  OF 
A  LINEAR  DIATOMIC  CHAIN,   by  Leopoldo  S.  Garcia - 
Colin.   Rept.  on  Contract  A F  18(600)1315.   Apr  60,  28p. 
8  refs.  Technical  note  BN-206;  AFOSR-TN -60-466. 
Order  from  LC  miJ2.  70,   ph$4.  80  PB  147  167 

The  ergodic  behavious  of  a  linear  diatomic  chain  is 
shown  to  be  analogous  to  that  of  a  linear  monoatomic 
chain.    Starting  with  the  expressions  for  the  time  re- 
laxed correlation  functions  between  any  two  particles 
in  the  chain,  we  show  that  the  existence  of  Poincar^ 
cycles  is  not  inconsistent  with  the  development  of  an 
equilibrium  state.    Also,  we  show  that  those  dynamical 
variables  which  are  ergodic  for  the  linear  monoatomic 
chain  remain  ergodic  in  the  diatomic  chain.    It  is  showr 
that  the  auto  correlation  functions  for  particles  with 
equal  or  different  masses  decay  in  time  as  t'V^. 
(Author) 


Institute  for  Fluid  Dynamics  and  Applied 
Ma  the  nna  tics,  U.  of  Maryland,  College  Park. 
SOME  ISOPERIMETRIC  INEQUALITIES  FOR  MEM- 
BRANE FREQUENCIES  AND  TORSIONAL  RIGIDITY, 
by  L.  E,  Payne  and  H.  F.  Weinberger.  Rept.  on  Con- 
tract AF  49(638)228.  Feb  60,  13p.  11  refs.  Technical 
note  BN-194;  AFOSR-TN -60- 292. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  422 

It  is  shown  that  among  all  membranes  of  given  area 
fixed  on  an  outer  boundary  of  given  perimeter  and  free 
along  any  inner  holes  the  annular  membrane  has  the 
highest  fundamental  frequency.  A  similar  result  is 
derived  for  membranes  that  are  elastically  supported 
on  the  outer  boundary.  The  method  also  leads  to  a 
lower  bound  for  the  torsional  rigidity  of  a  solid  beam 
in  terms  of  its  area  and  jjerimeter.   (Author) 


Israel  Inst,  of  Tech.  .   Haifa. 
EIGENVALUE  PROBLEMS  OF   NON HOMOGENEOUS 
STRINGS,   by  Binyamin  Schwarz.    Technical  (final) 
rept.  on  Contract  AF  61(052)194.    Jan  60,   5p. 
AFOSR-TR-60-57. 
Order  from  LC  mi$1.80,  ph$l.  80  PB  147  107 

Technical  note  no.    1.    Bounds  for  sums  of  reciprocals 
of  eigenvalues.    Technical  note  no.   2.    On  the  extrema 
erf  the  frequencies  of  nonhomogeneous  strings  with 
equimeasurable  density. 


Israel  Inst,  of  Tech. ,  Haifa. 
ON  THE  EXTREMA  OF  THE  FREQUENCIES  OF 
NONHOMOGENEOUS  STRINGS  WITH  EQUI- 
MEASURABLE DENSITY,  by  Binyamin  Schwarz. 
Technical  (scientific)  note  no.  2  on  Contract  AF 
61(052)194.  Dec  59,  45p.  9  refs.  AFOSR-TN -60- 281 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  424 


Laboratory  of  Statistical  Research,  U.  of 

Washington,  Seattle. 
SMALL  SAMPLE  DISTRIBUTIONS  FOR"  MULTI- 
SAMPLE  STATISTICS  OF  THE  SMIRNOV  TYPE,  by 
Z.  W.  Birnbaum  and  R.  A.  Hall.   Technical  rept. 
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no.  33  on  Contraa  Nonr-477(ll).    1  July  59,  20p. 

6  refs.    AD- 219  994. 

Order  from  LC  mi$2.40,  ph$3.30  PB  147  075 

Consider  c  samples  of  sizes  nj,  i  =  1,  2,  .  . . ,  c,  from  c 
independent  univariate  random  variables  X|  with  con- 
tinuous cumulative  distribution  functions  F^.   Under  the 
null  hypothesis,  F*  =  FJ  for  all  i,  j  =  1,  2,  . . .  ,c,  the  ex- 
act small  sample  distribution  of  the  statistics  defined 

by  D(ni ,  no, .  .  . .  nc)  =   sup  I  F*Hx)-F*J(x)  |  ,  and 

X  i  J 

D*(ni,n2,  ...,nc)  =  sup  [F*i(x)-F*j(x)],  i<jforany 

x.i.j 
number  c  of  samples  and  for  any  sample  sizes 
nj,  n2,  •  . . ,  n^  is  obtained  by  solving  simple  difference 
equations.    Using  this  procedure,  tables  are  computed 
for  values  of  P[D(n,n,n)Srl,  P[D(n,n)sr],  and 
P[D*(n,  n)^r]  for  selected  values  of  n  between  1  and  40, 
and  of  r  -  k/n,  kin. 


Marsh,   Richard  W. 
TABLE  OF  IRREDUCIBLE  POLYNOMIALS  OVER 
GF(2)  THROUGH  DEGREE  19.   24  Oct  57,    185p.   1  ref 
Order  from  OTS  $3.  00  PB  161  693 

The  tables  contain  all  irreducible  polynomials  over 
GF(2),  with  the  periods  of  their  roots,  through  degree 
19.    For  each  degree  the  polynomials  are  exhibited  as 
sequences  of  their  coefficients,  which  are  provided  in 
order  of  descending  power  of  X. 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
FUNDAMENTAL  GROUPS  ON  A  LORENTZ  MANI- 
FOLD, by  J.  Wolfgang  Smith.    Technical  note  on 
Contract  AF  49(638)42.    [I960]  34p.   8  refs.    AFOSR- 
TN-60-357. 
Order  from  LC  mi$3.  00,  |*$6.  30  PB  147  165 

In  the  present  paper  we  shall  study  certain  conformal 
global  properties  which  are  described  by  means  at  an 
infinite  collection  of  groups. 


Massachusetts  Inst,  of  Tech. ,   Cambridge. 
GENERALIZED  TOPOLOGIES  FOR  STATISTICAL 
METRIC  SPACES,  by  Edward  Thorp.    Technical  note 
on  Contract  AF  49(638)42.    [1959]  23p.    7  refs. 
AFOSR-TN- 60- 356. 
Order  from  LC  mi$2.  70,  phK  80  PB  147  164 


Mathematics  Research  Center,  U.  of  Wisconsin, 

Madison. 
THE  USE  OF  INTEGRAL  TRANSFORMS  FOR  OB- 
TAINING SERIES  EXPANSIONS  IN  TERMS  OF  CER- 
TAIN HIGHER  TRANSCENDENTAL  FUNCTIONS,  I. 
FOURIER  AND  BESSEL  TRANSFORMS  OF  FINITE 
TYPE,  by  F.  Oberhettinger.   Rept.  on  Contract 
DA  11 -022 -ORD- 2059.   Aug  58.  48p.   19  refs.  MRC 
Technical  summary  rept.  no.  38;  AD- 203  844. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  023 

The  following  investigations  are  based  on  the  finite 
Fourier  (or  Bessel)  integral  transorm  combined  with 
some  special  Fourier  (or  Schloemilch)  series  expan- 
sions.  The  connection  between  infinite  series  of  a  par- 
ticular type  and  integral  transforms  as  described  above 


admits  the  summation  of  a  large  number  of  series  ex- 
pansions involving  higher  transcendental  functions. 
Many  of  the  results  obtained  this  way  and  listed  here 
are  believed  to  be  new  and  some  of  them  are  general!  - 
zation  of  known  cases.    Part  I  of  this  report  is  based 
upon  the  connection  between  Fourier  series  and  Fouriei 
integral  of  finite  type  by  means  erf  the  interpolating 
pre)perty  of  the  cardinal  series.    Part  II  is  based  upon 
Poisson's  summation  formula  applied  to  functions  whose 
Fourier  cosine  transforms  are  cUfferent  frcmi  zero 
within  a  finite  interval.    TTie  results  in  Part  III  are  ob- 
tained by  a  generalization  of  the  procedure  used  in  Pan 
I  such  that  instead  of  Fourier  series  and  integrals  their 
generalizations  1.  e.  Schloemilch  series  and  Bessel 
transforms  erf  firate  type  are  used. 


Minnesota  U.  ,  Minneapolis. 
A  FAMILY  OF  INTEGRALS  SERVING  TO  CONNECT 
THE  WIENER  AND  FEYNMAN  INTEGRALS,  by 
R.   R   Cameron.    Technical  rept.   no.   12  on  Contract 
AF  18(603)30.    23  Nov  59,  27p.  7  refs.-  AFOSR-TN- 
59-1272. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  146  440 

This  paper  gives  a  sequential  definition  erf  a  family  of 
integrals  depending  on  a  "variance  parameter"  ^2     |f 
C  2  is  real  this  reduces  under  reasonable  conditions  to 
the  ordinary  Wiener  integral.    If  C"     is  pure  imaginary 
the  integral  can  be  considered  as  a  Feynman  integral. 
For  certain  analytic  functionals,  it  is  shown  that  the 
Feynman  integral  reduces  to  an  ordinary  Wiener  in- 
tegral. (Author) 


Minnesota  U. ,  Minneapolis. 
A  GENERAL  CLASS  OF  LINEAR  TRANSFORMA- 
TIONS OF  WIENER  INTEGRALS,  by  D.   A.   Wood- 
ward.   Technical  rept.  no.   11  on  Contract  AF 
18(603)30.    21  Apr  60,  38p.  4  refs.    AFOSR-TN- 
60-36. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  147  168 

This  paper  is  an  extension  of  the  linear  transforma- 
tion theorem  of  Cameron  and  Martin    (Trans.  Amer. 
Math.   Soc.  vol.  58).    Let  C  be  the  space  of  contin- 
uous functlems  on  [  0,  1]  which  vanish  at  zero.    A 
transformation  formula  is  found  for  Wiener  integrals 
under  transformations  carrying  C  onto  C  erf  the  type 

y(t)  -  x(t)  ■»■   )     L(t,  s)dx(s).    (Author) 
0 


Minnesota  U. ,  Minneapolis. 
PROPERTIES  OF  MAXIMUM  UKELIHOOD  ESTI- 
MATORS IN  NONSTABLE  STOCHASTIC  DIFFER- 
ENCE EQUATIONS,  by  Malempati  Madhusudana  Rao. 
Technical  rept.  no.  7  on  Contract  Nonr- 2582(00). 
31  July  59,   112p.    26  refs.    AD- 220  126. 
Order  from  LCmi$6.00,  ph$18.30         PB  147  087 

The  asymptotic  properties  are  studied  for  estimators 
of  parameters  in  the  unstable  processes.    Processes 
satisfying  a  kth  order,  homogenecxis  (without  constant 
terms),  linear  stochastic  difference  equation  are 
studied  in  detail.   For  the  general  stochastic  proc- 
esses, hypotheses  are  formulated  in  terms  of  restric- 
tions on  the  derivatives  erf  the  likelihood  function.  The 
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arbitrary  finite  order  k  ar0  then  considered.  The  r« 
suits  deal  with  a  certain  (fijrst  order  least  squares) 
estimator  of  the  maximal  (jn  absolute  value)  rooc  of 
the  difference  equation,  an^  the  least  squares  esti- 
mators of  the  coefficients  ih  the  difference  equation 


Minnesota  U.  ,  Minneapolis. 
RELATIVE  INTERPRETATflONS,   by  Steven  Orey. 
Rept.  on  Contract  AF  49(6$8)617.    2  Mar  60.  23p. 
9  refs.    AFOSR-TN-60-373i 
Order  from  LC  mi $2.  70.  OhK  80  PB  147  122 


The  existence  of  relative 
mentary  theory  B  into  an 
studied.    New  results  are 
existence  erf  such  interpret^t 
sertions  about  B  provable 
A  by-product  is  an  arithmejtizat 
undecidability  theorem 
interpretations  which  pres 
is  investigated.    (Author) 
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interpretations  of  an  ele- 
elementary  theory  A  are 
proved  connecting  the 
ions  and  syntatical  as- 
the  number  theory  of  A. 

ion  of  Ckidel's  first 
existence  of  relative 
^rve  also  non-provability 


North  Carolina  U. ,  Chapm  Hill. 
STOCHASTIC  BOUNDS  ON  THE  "F"  STATISTIC 
WHEN  DATA  ARE  INCOMPLETE:  ONE-WAY 
CLASSIFICATION,   by  Bernard  S.  Pasternack  and 
Junjiro  Ogawa.    Technical  rept.  no.   11  on  Estimation 
and  Testing  of  Parameters  |)y  Order  Statistics,  Con- 
tract DA  36-034-ORD-2184i    26  Jan  60,   20p.    I  ref. 
OOR  rept.  1597. 15-M. 
Order  from  LC  mi$2.  40,  p»i$3.  30  PB  146  091 

The  present  paper  is  concerned  with  obtaining  ana- 
logous stochastic  bounds  on  the  F  -  statistic,  when 
data  are  incomplete,  for  thp  case  of  one-way  classi- 
fication. 


Office  of  Technical  Servides,  Dept.  of  Commerce, 

Washington,  D.  C. 
UNEAR  PROGRAMMING  (1950-1960).    Apr  60,  4p. 
50  refs.    OTS  Selective  Biblliography  407. 
Order  from  OTS  $0.10  OTS  SB- 407 

i 
A  bibliography  of  reports  lilsted  in  the  two  OTS  monthly 
abstraa  journals:  U.S.  Goyernment  Research  Reports 
and  Technical  Translations 


Ohio  State  U.   Research  Foundation,  Columbus. 
ON  REGULAR  AND  SINGULAR  HARMONIC  FUNC- 
TIONS OF  THREE  VARIABLES,  by  Erwin  Kreyszig. 
Technical  rept.   no.   2  on  Contract  AF  49(638)362. 
May  60,  28p.   12  refs.    AFaSR-TN-60-456. 
Order  from  LC  mi$2.  70.  pJ^K  80  PB  147  358 

i 
The  present  paper  consider^  properties  of  regular 
and  singular  solutions  of  La(place's  equation 
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by  means  of  function  theoretical  methods. 

Rirdue  U.   [Lafayette,   Indl  ] 
A  SPACE  OF  MULTIPLIEI^  OF  TYPE  LP  (-  *-,  o»  ). 
by  G.   L.   Krabbe.    Technic4l  note  no.    1  on  Contract 
AF  49(638)505.    20  Nov  59,    14p.   11  refs.   AFOSR- 
TN- 59-176;  AD  211  316. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  009 
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RIAS,   Baltimore,  Md. 
BEHAVIOR  OF  SOLUTIONS  NEAR  INTEGRAL  MAN 
IFOLDS,   by  J.   K.   Hale  and  A.   P.   Stokes.    Rept.  on 
Ccxitract  AF  49(638)382.    Mar  60,   65p.   23  refs. 
Technical  rept.  60-10;  AFOSR-TN-59-1222. 
Order  from  LC  mi $3.  90,  ph$10.  80         PB  147  319 


RIAS,  Baltimore,  Md. 
EXISTENCE  THEOREMS  FOR  PERIODIC  SOLU- 
TIONS OF  NON-LINEAR  DIFFERENTIAL  SYSTEMS, 
by  L.  Cesari,    Rept.  on  Contract  AF  49(638)382. 
Mar  60,   36p.  26  refs.    Technical  rept.  60-8; 
AFOSR-TN-60-227. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  317 

The  main  idea  is  given  wliich  underlies  a  recent 
approach  to  existence  theorems  for  periodic  solutions 
of  nonlinear  differential  systems,  and  a  number  of 
applications  and  results  are  summarized. 


RIAS,  Baltimore,  Md. 
FORCED  OSQLLATIONS  IN  3-SPACE,  by  Courtney 
Coleman.  Rept.  on  Contract  AF  49(638)382.  Feb  60, 
16p.  9  refs.  Technical  rept.  60-4;  AFOSR-TN-60-57. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  146  431 


RIAS,   Baltimore,   Md. 
ON  AUTOMATIC  CONTROLS,   by  S.   Lefshetz.    Rept. 
on  Contract  AF  49(638)382.   Mar  60,   12p.   Technical 
rept.   60-9;  AFOSR-TN-60'230. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  318 

The  problem  of  automatic  controls  has  been  treated 
more  or  less  linearly  by  a  number  of  Soviet  authors 
(Lurye,   Letov,  Yacubovich).    A  treatment  is  pre  - 
sented  taking  account  of  the  nonlinearity  of  the  regu- 
lated system.    Certain  consequences  of  this  nonline- 
arity are  also  made  clear. 


RIAS,   Baltimore,   Md. 
PIECEWISE  CONTINUOUS  DIFFERENTIAL  EQUA- 
TIONS,  by  J.   Andre  (Technische  Hochschule, 
Braunschweig)  and  P.   Seibert.    Rept.  on  Contract  AF 
49(638)382.    Mar  60,   13p.   2  refs.    Technical  rept. 
60-6;  AFOSR-TN-60-232. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  147  315 

A  brief  survey  of  the  local  properties  of  solutions  of 
systems  of  piecewise  continuous  differential  equations 
near  the  surfaces  of  discontinuity  is  given.    Some  prop- 
erties of  the  corresponding  systems  with  retardation 
ftime-lag,   switching  delay]  are  discussed  with 
emphasis  on  the  so-called  after -endpoint  motions. 
(Author) 


RIAS,   Baltimore,  Md. 
ULTIMATE  BOUNDEDNESS  AND  STABILITY  UNCCR 
PERTURBATIONS,   by  P.   Seibert.    Rept.  on  Contract 
AF  49(638)382.    Mar  60,   22p.   8  refs.   Technical    rept. 
60-7;  AFOSR-TN-60-231;  AD-233  733. 
Order  from  LC  mi $2.  70,    ph$4.  80      -     PB  147  316 

TTie  first  half  of  the  paper  concerns  the  preservation 
of  ultimate  boundedness  of  a  dynamical  system  under 
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perturbations.    The  results  are  centered  around*a 
general  principle,  according  to  which  the  motions  of 
the  unperturbed  and  of  a  penurbed  system  with  the 
same  initial  point  remain  within  a  certain  fixed  max- 
imal distance  from  each  other  for  all  time,  if  they  do 
so  for  a  small  length  of  time  and  if,   in  addition,  the 
unperturbed  system  is  ultimately  bounded.    This  re- 
sult is  then  applied  to  the  problem  of  preservation  of 
stability  under  perturbations  and  a  necessary  and 
sufficient  condition  for  the  latter  is  obtained.   (Author) 


Rutgers  State  U.,  New  Brunswick,  N.J. 
THE  SPHERICAL  SUMMABIUTY  TO  CONJUGATE 
MULTIPLE  FOURIER-STIELTJES  SERIES,  by 
Victor  L.  Shapiro.  Rept.  on  Contract  AF  18(600)1595. 
16  Feb  60,  60p.  13  refs.  AFOSR-TN-60-213. 
Order  from  LC  mi$3.60,  ph$9.30  PB  146  445 


Rutgers  State  U.  ,   [New  Brunswick,  N.  J.  1 
SURFACE  SPHERICAL  HARMONIC  EXPANSIONS,  by 
Victor  L.  Shapiro.   Rept.  on  Contract  AF  18(600)1595. 
18  Mar  60,   29p.   AFOSR-TN -60-339. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  908 


Statistical  Lab. ,  Case  Inst,  of  Tech. ,  Cleveland, 

Ohio. 
THE  USE  OF  SAMPLE  QUASI-RANGES  IN  SETTING 
CONFIDENCE  INTERVALS  FOR  THE  POPULATION 
STANDARD  DEVIATION,  by  F.  C.  Leone,   Y.  H. 
Rutenberg,  and  C.   W.   Topp.    Rept.  on  Contract  AF 
49(638)361.    Mar  60,   20p.    8  refs.    AFOSR-TN -60 -408. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  872 

The  problem  is  the  choice  of  an  optimal  selection 
method  of  quasi -ranges  for  setting  one  sided  confidence 
bounds  and  confidence  intervals  for  the  standard  devi- 
ation from  a  given  distribution.   The  proposed  methods 
of  optimal  selection  are  applied  to  random  ordered 
sample  from  the  normal,  exponential  and  rectangular 
distributions.    Tables  of  confidence  bounds  for  the 
standard  deviation  of  these  distributions  are  given  for 
confidence  levels  commonly  used  in  statistical  work. 
These  are  compared  with  the  results  of  standard 
procedures.    (Author) 

Statistical  Techniques  Research  Group, 

Princeton  U.  ,   N.   J. 
PERMUTATION  SUPPORT  FC  R  MULTIVARIATE 
TECHNIQUES,   by  Harvey  J.  Arnold.    Technical  rept. 
no.   14on  Contract  DA  36 -034- ORD- 2297.    [1951] 

96p.    17  refs.    OOR  rept.    1715- ;  AD- 208  613. 

Order  from  LC  mi $5.  40,  ph$15.  30         PB  147  147 

The  multivariate  generalization  of  the  t  test  is  inves- 
tigated.   The  first  four  permutation  cumulants  are 
determined  for  a  statistic  which  is  a  simple  function 
of  the  commonly  used  Hotelling's  T^.    In  the  univari- 
ate situation    T^  sinjply  becomes  the  square  of  t, 
and  tests  based  on    T^  are  identical  with  tests  based 
on  t.    The  derived  permutation  cum-ilants  are  applied 
to  data  obtained  from  a  sampling  experiment.    The 
samples  are  from  bivariate  normal  and  rectangular 
populations.    A  discussion  of  various  ways  erf  ad- 
justing the  test  criterion  is  included  when  one  sus- 
pects that  the  data  does  not  come  from  a  normal 
distribution. 


Syracuse  U. ,  Ithaca,  N.  Y. 
RADIAL  DISTRIBUTION  AND  DEFICIENCIES  OF 
THE  VALUES  OF  A  MEROMORPHIC  FUNCTION,  by 
Albert  Edrei,   Wolfgang  H.  J.   Fuchs,  and  Simon 
Hellerstein.   Rept.  on  Contract  AF  49(638)571.   Mar  60, 
23p.  5  refs.   AFOSR-TN-60-337. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  926 

Let  f(z)  be  a  meromorphic  function  and  let  6(  T,  f)  de- 
note the  deficiency,   in  the  sense  of  R.  Nevanlinna,  of 
the  value  Z".    The  authors  show  that  certain  simple  be- 
haviors of  the  arguments  of  the  zeros  and  of  the  poles 
of  f(z)  are  almost  sufficient  to  induce  the  inequalities 
<5(0.  f)  >  0  4(-  0  >  0. 


Technion  Research  and  Development  Foundaticwi, 

Ltd.  (Israel). 
INTEGRAL  TRANSFORMS  WITH  TWO  REPRODUC- 
ING PROPERTIES,  by  Jacob  Steinberg.    Final  techni- 
cal rept.  on  Contract  AF  61(052)192.    Oct  59,   56p. 
8  refs.    AFOSR  TR-60-13;  AD- 232  066. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  096 

A  constructive  definition  is  given  of  the  integral  trans- 
forms J  whose  kernel  depends  on  a  real  parameter 
b  -^1,  and  possess  the  2  properties:  (1)  Jp—  p,  for 
every  polynomial  p.  and  for  each  fixed  b  >1;  and  (2) 
Jf  — >  f ,   when  b  — >  1  -♦■  0,  for  every  function  f  which  is 
regular  in  a  strip  containing  the  real  axis  and  which 
decreases  exponentially  at  infinity.    A  new  type  of 
expansion  of  functions  regular  in  an  angle  is  consid- 
ered the  case  where  all  derivatives  of  such  a  function 
vanishes  at  the  corner  of  the  angle  is  connected  with 
our  J  -  transforms  is  also  studied.    Elementary  eigen- 
functions  of  Weierstrass'  singular  integral  are 
studied.    Every  real  number,  not  zero,  is  found  to  be 
an  eigenvalue  of  infinite  multiplicity.  (Author) 


Theoretical  Chemistry  Lab. ,  U.  erf  Wisconsin, 

Madison. 
RECURRENCE  FORMULAE  AND  TABLES  FOR 
HEMISPHERICAL  HARMONICS,  by  Choong  Yung  Cho. 
Rept.  on  Contract  N7onr- 285(11).    15  July  59,  42p. 
3  refs.   Technical  rept.  WIS-ONR-37;  AD-225  590. 
Order  from  LC  mi$3.  30;  ph$7.  80  PB  147  085 

Recurrence  formulas  and  numerical  tables  are  pro- 
vided for  A^  and  B[JJ,,  coefficients  of  expansion  of  the 

associated  Legendre  polynomials  in  terms  of  the  hemi- 
spherical harmonics. 

n-1  

'  F-O^lk  ^^  -m2\(^)    (m:odd) 

nil  1 

k?0  Ck    ^/^^  ^k  ^^^    ^'^-  «^^> 
where  2a/«1  -  x.   (Author) 


Washington  U. ,  St.  Louis,  Mo. 
MEAN  SUMMABILITY  ULTRASPHERICAL  POLY- 
NOMIALS»  by  Richard  Askey  and  L  I.  Hirschman,  Jr. 
Rept.  on  Contract  AF  49(638)218.    Apr  60,   20p. 
12  refs.    AFOSR-TN -60- 396. 
Order  frcxn  LC  mi$2.  40,   ph$3.  30  PB  146  783 
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The  results  at  the  present  paper  apply  to  ultraspheri- 
cal  polyTK>mials.    However  for  reasons  of  notational 
simplicity  we  confine  ourselvqs  here  to  the  special 
case  of  Legendre  polynomials. 


Washington  U. ,   St.  Louis,   hlo. 
MLTLTIPUER  TRANSFORMATIONS,  IL  by  L  I. 
Hirschman,  Jr.  Rept.  on  Contract  AF  49(638)218. 
Apr  60,   18p.    8  refs.    AFOSR-TN-60-31. 
Order  from  LC  mi$2.  40,   ph^  30  PB  146  780 

This  paper  contains  several  different  topics  relative 
to  multiplier  transformations  on  spaces  of  functions 
over  n  dimensional  Euclidean  (space  E^,  defined  by 
weighted  quadratic  norms  with  positive  definite  weight 
functions. 


Washington  U. ,   St.  Louis,  Mo. 
ROOTS  OF  INNER  AUTOMORPHISMS,  by  F.  Haimo. 
Rept.  on  Contract  AF  49(638)2^8.    Apr  60,    13p. 
2  refs.    AFOSR-TN-60-32. 
Order  from  LC  mi$2.  40,  ph$3L  30  PB  146  784 


32.        I 


M.  Aus lander  has  proposed  tht  problem  of  finding  a 
group  with  an  outer  automorphiism  q  with  n-th  power 
inner  and  n2  -  power  trivial,    further,   he  requires 
that  the  fixed  points  of  a  lie  in  the  center  of  the  group. 
Starting  with  any  group  H,  we  |form  H®(H/H'), 
reducing  this  direct  sum  by  a  Suitable  subgroup.    If 
the  reducing  subgroup  is  properly  chosen,  the  quotient 
group  has  a  normal  automorphism  with  a  power  which 


is  inner.    Examples 
is  of  class  2. 


are  more 


readily  obtained  if  H 


Wayne  State  U.  ,  Detroit,  Miih. 
CONFORMAL  MAPS  OF  ALMOST  KAEHLER  MANI- 
FOLDS, by  S.   I.  Goldberg.    Rapt,  on  Contract 
AF  49(638)14.  Jan  60.   20p.   8  iiefs.   AFOSR-TN -60-95; 
AD-232  556. 
Order  from  LC  mi$2.  40,  ph$3[  30  PB  146  087 

Groups  of  conformal  maps  of  almost  Kaehler  manifolds 
are  studied.    The  following  theorem  is  proved;  The 
largest  connected  Lie  group  of  conformal  transforma- 
tions of  a  compact  almost  Kaehler  manifold  M2n  (n  >1) 
coincides  with  the  largest  coniiected  group  of  automor- 
phisms of  the  almost  Kaehler  Structure.  This  genera- 
lizes a  corresponding  theorem  established  by  Lichnero- 
wicz  for  Kaehler  Manifolds.    By  restricting  the  con- 
formal maps  to  those  whose  associated  I  -forms  are 
closed,  a  much  wider  class  of  manifolds  may  be  con- 
sidered. (Author) 


Willow  Run  Labs.,  U.  of  Michigan,  Ann  Arbor. 
PROGIIAMMING  AN  IDEALIZED  GENERAL- PURPOSE 
GQ^filTER  TO  DECIDE  QUE^IONS  OF  TRUTH 
IWD  FALSEHOOD,  by  Irving  M-  Cqpi  and  Robert  W. 
Beard.  Rept.  on  I*roject  Michigan,  Contract  DA  36- 
039-SC-52654.  Apr  59,   17p.  5  refs.  Rept.  no.  2144- 
402-T;  AD-214  305. 
Order  from  LC  mi$2.40,  ph$3  30  PB  146  244 

Routines  are  formulated  and  explained  for  the  pro- 
gramming of  a  general -purpose  distal  computer  to 
decide  the  vallcfity  or  invalidity  of  3  kinds  of  logical 
fortnulas:  formulas  of  the  propositional  calculus  con- 
taining up  to  2000  variables,  the  equality  formulas. 


and  formulas  of  the  monadic  predicate  calculus.  Re- 
sults show  that  the  routines  contain  improvements 
over  the  usual  decision  procedures  from  the  point  of 
view  of  computational  facility. 


Computing  Devices 


General  Electric  Microwave  Lab.  ,  Palo  Alto,   Calif. 
MICROWAVE  COMPUTER  RESEARCH,   by 
M.   P.   Forrer.    Quarterly  progress  rept.  on  Contract 
Nonr-2127(00).    31  Oct  57,   31p.    1  ref.    Rept.   no. 
R57ELM79-1. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  137  719 

The  present  report  represents  a  continuation  of  the 
analysis  of  millimicrosecond  pulse  transmission, 
which  was  discussed  in  the  previous  report.    Specif- 
ically, the  problems  occurring  in  the  presence  of 
losses  are  studied,  and  some  simple  criteria  are 
found  which  define  the  limitations  on  the  validity  of 
the  present  theory.    (See  also  PB  136  999) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
NODAC:  THE  NAVAL  ORDNANCE  DATA  AUTOMA- 
TION CENTER,  by  R.  V.  Herman,  H.  V.  Hilker,  and 
J.  B.  Moffett.    Jan  60,  22p.    NOTS  TP-2394;  NAVORD 
rept.  7027. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  433 

NODAC  is  a  data -reduction  machine  that,  by  means  of 
plug- in  logic  packages  and  patchboards,  can  be  adapted 
to  any  data -reduction  problem  in  a  very  short  time. 
The  machine  is  designed  to  take  full  advantage  of  the 
capabilities  of  the  IBM-709  computer.    It  consists  of 
analog  ahd  digital  sections  interconnected  by  a  con- 
verter unit  throu^  which  conversions  can  be  made  in 
either  direction  at  a  current  rate  of  25,  000  samples 
per  second.    It  is  currently  in  use  on  Naval  Ordnance 
Test  Station  data -reduction  programs,  and,  as  various 
units  are  added  to  bring  its  capabilities  up  to  the  design 
standard,  it  will  be  able  to  handle  these  programs  on 
decreasing  time  scales.    (Author) 


Systems  Technology,  Inc.,  Inglewood,  Calif. 
SURVEY  OF  ANALOG  CROSS- SPECTRAL  ANA- 
LYZERS, by  Lester  J.  Seltzer  and  Duane  T.  McRuer. 
Rept.  on  Contract  AF  33(616)5822.  Dec  59,  74p. 
28  refs  .  WADC  Technical  rept.  59-241 . 
Order  from  OTS  $2.00  PB  161  704 

This  report  presents  a  survey  of  analog  devices  which 
have  been  used  to  compute  cross-spectra  in  the  proc- 
essing of  data  from  human  response  experiments  .  The 
machines  described  have  been  analyzed  to  show  the 
principles  upon  which  they  depend.   Where  available, 
the  results  of  calibration  experiments  have  been  in- 
cluded as  a  measure  of  specific  performance.   Corre- 
lation and  spectral  measurement  are  discussed,  intro- 
ductory to  consideration  of  measurement  fundamentals 
for  closed  loop  human  response  tests  .  Theoretical 
ways  of  calculating  cross-spectra  are  presented  and 
referred  to  the  mechanization  of  the  cross -spectral 
machines .  The  effect  of  nonideal  elements  on  the 
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performance  theoretically  attainable  is  considered, 
together  with  a  discussion  of  the  accuracy  of  spectral 
estimates .  (Author) 


MECHANICS 


Brown  U .  Div .  of  Applied  Mathematics , 

Providence,  R.I. 
ON  PRAGER'S  HARDENING  RULE,  by  R  T   Shield 
and  R.  Ziegler.  Technical  rept.  no.  30  on  Contract 
Nonr-562(10).  Jan  58,  26p.  10  refs.  Rept.  Cll-30 
Order  from  LC  mi$2.70.  ph$4.80  PB  137  961 


Bureau  of  Ships,   Washington,   D.  C. 
MECHANICAL  IMPEDANCE,  by  Robert  Plunkett 
(General  Electric  Co. ).  Nov.  58,  35p.  24  refs    Rent 
no.   375 -N-31;  AD-214  656. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  147  586 


David  Taylor  Model  Basin,  Washington,  D.  C 
THE  GRAPHICAL  SOLUTION  OF  45-DEGREE 
STRAIN -ROSETTE   DATA  AND  DETERMINATION  OF 
ERROR   IN  THE  CALCULATED  STRESSES  DUE  TO 
ERRORS  IN  MEASURED  ^RAI>JS.  by  Margaret  E. 
Duke  and  Edward  Wenk,  Jr.    Nov  49,  22p.  20  refs 
Rept.  600. 

Order  from  LC  mi$2.70,  ph$4.80  PB  147  270 

The  state  of  stress  in  a  biaxial  field  can  be  determined 
experimentally  by  measurement  of  strains  along  any 
three  gage  Unes.   The  reduction  of  data  by  orthodox 
computation  is  generally  so  laborious,  however,  that 
various  mechanical  and  graphical  systems  have  been 
devised  to  simplify  solutions.    A  number  of  these  meth- 
ods are  described  and  discussed  in  this  report.   The 
graphical  system  found  to  be  most  satisfactory  is  re- 
produced in  chart  form  for  use  in  determining,  from 
45-degree  strain-gage  rosettes,  principal  stresses, 
maximum  shear  stresses,  and  orientation  of  princioaJ 
axes. 


Institute  for  Fluid  Dynamics  and  Applied  Mathematics 

U.  of  Maryland.  College  Park. 
EXPERIMENTAL  INVESTIGATIONS  OF  THE  INTER- 
ACTION BETWEEN  A  SHOCK  AND  A  MAGNETIC 
FIELD,  by  John  Paul  Barach.    Rept.  on  Contract 

oJ:  i?o^^^^^°^    ^^'^'  3lP-   12  refs.  Technical  note 

BN-203;  AFOSR-TN -60-439. 

Order  from  LC  mi$3.  00,   ph$6.  30  PB  147  005 

A  magnetic  interaction  has  been  observed  with  flows  of 
Mach  number  about  15  in  krypton  and  inhomogeneous 
magnetic  field  of  about  50,  000  gauss.    The  loss  of  mo- 
mentum flux  in  the  gas  flow  is  proportional  to  the  mag- 
netic impulse  taken  up  to  a  point,   where  there  seems 
to  be  a  sudden  adjustment  of  flow  velocity.  The  position 
of  this  point  is  determined  by  the  parameter<f  v  B^/P 
The  higher  this  parameter,  the  earlier  the  interaction 
and  the  less  its  total  effect.    Moderately  low  values  of 
the  parameter  produce  the  largest  effects.  (Author) 
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Institute  of  Engineering  Research,   U.  erf 

California,   Berkeley. 
ON  THE  STRUCTURE  OF  THE  BOUSSINESQ- 
PAPKOVICH  STRESS  FUNCTIONS  AND  THE   RE- 
LATED COMPLETENESS  PROOF,  by  P.  M.   Naghdi 
and  C.   S.   Hsu.    Technical  rept.  no.   4  on  Contract 
Nonr-222(69).    July  59,   21p.   17  refs.    Series  no.   131, 
issue  no.   4;  AD-230  632. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  147  097 


Lubrication  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge 
FRICTION  AND  WEAR  AT  ELEVATED  TEMPERA 
TURES,  by  Ernest  Rabinowicz.   Rept.  on  The  Struc- 
ture and  Prt^jerties  erf  Interfaces,  Contract 
AF  33(616)5963.   Jan  60,  25p.  11  refs.    WADC  Tech- 
nical rept.  59-603. 
Order  from  OTS  $0.  75  PB  161  719 

A  new  high -temperature  friaion  apparatus  has  been 
construaed  which  allows  sliding  experiments  to  be 
carried  out  at  temperatures  to  2000  F .  in  controlled 
atmospheres,  and  at  speeds  varyingover  a  wide  range. 
Tests  have  been  run  on  this  machine  and  on  an  older 
machine.   These  and  ocher  results  are  discussed 
theoretically  in  terms  erf  the  surface  energy  ---  hard- 
ness ratio  and  of  the  wear  coefficient.    From  the  ex- 
perimental results,  it  appears  that  the  main  influence 
of  temperature  on  the  friction  and  wear  results  is 
through  changes  of  hardness,  of  surface  energy    and 
of  tensile  strength.    (Author) 


Minnesota  U.,  Minneapolis. 
ON  THE  UTIUZATION  OF  THE  CONCEPT  OF 
BOUNDARY  IMPEDANCE  IN  VIBRATIONS  OF  BARS, 
by  F.  J.  Wilmers  and  R.  F.  Lambert.    Rept.  for 
5  Sep  58-15  June  59  on  Materials  Analysis  and  Evalua- 
tion Techniques,  Contract  AF  33(616)5426.    Feb  60, 
44p.   11  refs.    WADC  Technical  rept.  59-545 
Order  from  OTS  $1.  25  PB  161  740 

This  report  deals  with  the  utilization  of  boundary  im- 
pedance in  describing  conditions  at  the  extreme 
boundaries  erf  a  bar  and  its  measurement  by  employing 
techniques  derived  from  elearical  transmission  line 
theory.    Important  similarities  and  differences  be- 
tween a  mechanical  and  electrical  transmission  lines 
are  discussed.   The  concepts  are  applied  to  the  meas- 
urement of  a  reactive  termination  and  to  the  develop- 
ment of  a  "complex  conjugate"  matching  section. 
These  concepts  also  present  a  convenient  specification 
of  boundary  COTditions  in  applications  involving  random 
vibrations  and  fatigue.   (Author) 


Minnesota  U. ,  Minneapolis; 
^EADY  ^ATE  DAMPED  VIBRATIONS  AND  STA- 
BILITY OF  A  CLASS  OF   NONLINEAR   DISCRETE 
SYSTEMS,  by  S.  T.  Chow  and  P.  R.  Sethna.    Rept.  for 
Oct  58-July  59  on  Materials  Analysis  and  Evaluation 
Techniques,  Contract  AF  33(616)J5426.    Mar  60,  52p 
7  refs.    WADC  Technical  rept.  59-543. 
Order  from  OTS  $1 .  50  PB  161  748 

A  class  of  nonlinear  discrete  systems  with  an  arbitrary 
number  of  degrees  of  freedom  are  studied  for  their 
steady  state  vibrations.   The  coordinates  are  first 
transformed  to  the  principal  coordinates  corresponding 
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to  the  linear  pan  of  the  sy stein.   An  iteration  scheme 
is  used  to  obtain  the  desired  4olution8.    Some  special 
effects  of  the  relations  between  the  linear  natural  fre- 
quencies on  the  qualitative  nature  of  the  solutions  are 
demonstrated.    It  is  shown  th4t  if  the  linear  natural 
frequencies  do  not  possess  cet-tain  relations,  the  sys- 
tem can  be  treated  in  a  manner  similar  to  that  for  a 
system  of  a  single  degree  of  ft-eedom.    In  other  cases 
the  procedure  gets  more  complicated.   The  various 
solutions  are  then  examined  fir  their  stability. 
Poincare's  theory  of  singularipes  in  the  phase  plane 
is  used  to  study  the  stability  Off  those  problems  that 
can  be  treated  in  a  manner  silnilar  to  that  for  a  single 
degree  of  freedom  system.   Iij  all  other  cases  the 
stability  is  examined  by  applying  the  Routh-Hurwitz 
criterion  to  a  transformed  set  of  equations.    Solution 
for  one  specific  problem  is  ottained  and  checked 
against  those  obtained  from  an  analog  type  computer. 
(Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
APPLICATION  OF  AN  ASYMPTOTIC     NUMERICAL 
METHOD  TO  A  PROBLEM  OF  BEAM  BENDING,  by 
J.   R.   M.    Radok  and  Marie  Wolfson.    Rept.  on  Con- 
tract Nonr- 839(26).    July  59,   I3p.   5  refs.   PIBAL 
rept.   no.   499;  AD-220  071.      I 
Order  from  LC  mi$2.  40,  phjp.  30  PB  147  065 

With  a  view  to  later  applications  to  problems  erf  shell 
theory,  an  iterative  numerical  method  based  on  a 
system  of  parabolic  equation^  has  been  applied  to  a 
problem  of  beam  bending.    The  various  stages  of  the 


process  are  given  in  detail  ai 


the  numerical  results 


are  discussed  in  relation  to  the  exact  solution 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
EFFECTS  OF  COMPRESSIBILITY  ON  CREEP,  by 
Sharad  A.  Patel,  B.  Venkatraifian  and  William  P. 
Vafakos.    Rept.  on  Contraa  N|onr-839(23).   July  59, 
15p.  4  refs.    PIBAL  rept.  no.  496;  AD-220  050. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  064 

An  elementary  device  for  including  compressibility 
effects  on  the  creep  behavior  pf  materials  in  pre- 
sented.   A  hollow  sphere  subjected  to  uniform  pres- 
sures is  analysed  to  illustrate  these  effects.   The 
stress  solution  is  presented  itj  closed  parametric 
farm.   (Author) 


Purdue  U.  Div.  of  Engineering  Sciences,  Lafayette, 

Ind. 
THE  ELASTIC  HALF-PLAN^  SUBJECTED  TO  SUR- 
FACE TRACTIONS  WITH  Ri^NDOM  MAGNITUDE  OR 
SEPARATION,  by  A.  Cemal  dringen  and  J.  W.  Dunkin. 
Technical  repjt.  no.   15  on  Contract  Nonr -1100(02). 
June  59,  35p.  2  refs.    AD- 205  781. 
Order  from  LC  mi$3.00,  ph$e.  30  PB  146  476 

First  and  second  order  moments  erf  the  stress  tensor 
are  obtained  for  the  elastostaiic  problem  concerning 
the  half -plane  subjected  to  random  boundary  tractions. 
The  cases  treated  include  the  following  types  of 
applied  surface  tractions:  (a)  a  purely  random 
Gaussian  load  (white  noise);  (t>)  concentrated  loads  erf 
random  magnitudes  separated  by  equal  intervals;  (c) 
a  concentrated  load  acting  at  t  random  location;  and 
(d)  concentrated  loads  of  equal  magnitudes  separated 
by  random  intervals.   (Author) 


Stanford  U.,  Calif. 
A  LARGE-DEFORMATION  BENDING  THEORY  FOR 
THIN  CYUNDRICAL  SHELLS,  by  W .  FlUgge  and 
B.  R.  Baker.  Rept.  on  Contract  Nonr- 225(16). 
1  June  59,  60p.  7  refs.  Div.  of  Engineering  Mechanics 
Technical  rept.  no.  117;  AD-220  388. 
Order  from  LC  mi$3.60,  ph$9.30  PB  146  515 

A  nonlinear  bending  theory  is  developed  to  study  the 
stresses  and  deformations  of  a  cylindrical  shell  in 
and  near  a  zone  in  which  the  bending  effect  is  very 
pronounced .  (Author) 


Watertown  Arsenal  Labs.,  Mass. 
RESPONSE  OF  BEAMS  TO  DYNAMIC  PRESSURE 
LOADING  WITH  MEMBRANE  EFFECTS  INCLUDED, 
byE.  W.  Ross,  Jr.    Mar  60,  25p.  9  refs.   Technical 
rept.  no.  WAL  TR  834.12/1. 
Order  from  LC  mi$2.70,  phj4.80  PB  147  280 

The  plastic-rigid  model  of  beam  behavior  is  used  to 
calculate  the  response  erf  either  simple  or  clamped 
beams  to  rapidly  applied  transverse  lexads  which  are 
symmetrically  distributed  about  the  midpoint  of  the 
beam.   The  effects  of  membrane  force  are  included  in 
the  analyses.   A  specific  example  is  worked  out  to 
show  the  effect  of  including  membrane  force  in  the 
analysis  of  a  beam.   (Author) 


Aerodynamics  and  Pneumatics 


Aeronautical  Research  Lab. ,  Wright  Air  Develop- 
ment [Division]  Wright -Patter  son  AFB,  Ohio. 
AN  EXPERIMENTAL  STUDY  OF  VORTEX  CHAM- 
BER FLOW,  by  Jack  P.  Holman  and  George  D. 
Moore.  Oct  59,  35p.  8  refs.  WADC  Technical  note 
59-388. 
Order  from  OTS$  1.00  PB  161  700 

It  is  shown  that  a  relatively  simple  analysis  predicts 
the  functional  variation  of  temperature  and  pressure 
in  a  vortex  chamber  with  radius  and  inlet  velocity. 
The  predicted  variation  is  in  good  agreement  with  ex- 
perimental observations  .   By  assuming  that  the  flow  at 
the  outside  of  the  chamber  occupies  some  effective 
flow  area,  which  is  essentially  independent  of  flow 
rate,  the  inlet  velocity  may  be  expressed  in  terms  of 
the  chamber  dimensions  and  the  fluid  propenies  at 
entrance.  The  effective  flow  area  assumption  is  veri- 
fied experimentally  for  two  chamber  exit  cexifigura- 
tions  using  air.  It  was  found  that  the  velocity  in  a  five- 
inch  diameter  chamber,  four  inches  long,  could  be 
represented  by  the  expression 

^''"    -Const. 

with  n   -  0.68.  The  pressure  and  temperature  were 
related  through  ^  ^ 

If  iff   -   Const. 

with  n    -  1.28.  It  is  shown  that,  given  either    1    or 
n  I    ,  one  may  calculate  the  e)ther  with  a  simple 
relationship.  (Author) 
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Aeronautical  Research  Lab. ,  Wright  Air 
Development  Div. ,  Wright -Patterson  AFB,  Ohio. 
ON  THE  USE  OF  QUATERNIONS  IN  SIMULATION 
OF  RIGID-BODY  MOTION,  by  Alfred  C.  Robinson. 
Rept.  on  Flight  Dynamics  Research  and  Analysis 
Facility.  Dec  58,  97p.  7  refs.  WAEX:  Technical  rept. 
58-17. 
Order  from  OTS  $2.25  PB  161  732 

The  theory  of  the  four-parameter  method  is  developed 
with  specific  application  to  coordinate  conversion  in 
aircraft  simulations  .  This  method  is  compared  with 
the  direction  cosine  method  both  in  a  theoretical  error 
analysis  and  in  an  example  simulation  on  an  analog 
computer.  It  is  shown  that  the  quaternion  method  is 
no  more  sensitive  to  multiplier  errors  than  is  the  di- 
rection cosine  method,  and  it  requires  nearly  30  per 
cent  less  computing  equipment.  In  addition,  the  multi- 
plier bandjjass  requirement  in  the  four-parameter 
method  is  only  half  as  severe  as  for  direction  cosines . 
By  every  important  criterion,  the  quaternion  method  is 
no  worse  than,  and  in  most  cases ,  better  than  the  di- 
rection cosine  method .  (Author) 


Air  Force  Missile  Development  Center, 

Holloman  AFB,  N.  Mex. 
STUDIES  ON  DYNAMICS  AND  INSTRUMENTATION 
OF  THE  HOLLOMAN  TRACK.  Rept.  for  1956-1958. 
Apr  59,  584p.  90  refs.  AFMDC-TR-59-8;  AD-2I0870. 
Order  from  LC  mi$11.10,  ph$89.40  PB  146  771 

Contents: 

Calculation  of  the  flexural  rigidity  of  the  Holloman 
track 

A  method  of  the  experimental  determination  of  the 
parameters  of  the  Holloman  track 

The  experimental  determination  of  the  fundamental 
parameters  of  the  high-speed  test  track  (supple- 
mentary report) 

Calculations  pertaining  to  a  moving  load  on  a  beam  on 
an  elastic  foundation 

Dynamic  analysis  of  a  high-speed  track 

The  Timoshenko  beam  on  an  elastic  foundation 

Deflection  of  the  Holloman  track  under  static  load 

The  relation  between  the  bending  strain  and  the  load 
for  a  beam  on  an  elastic  foundation 

Vibrations  set  up  by  moving  lejad  in  track  on  elastic 
foundation 

Track  vibration  study  in  controlled  excitation 

Vibration  level  measurements  in  the  supersonic  test 
track 

Transverse  beam  vibrations  in  accelerated  rocket 
sleds 

Recommendations  for  the  strain  measurement  pro- 
gram at  the  Holloman  track 

Statistical  analysis  of  markings:  sled  run  of 
12  July  1956 

High  accuracy  velocity  measurements 

Notes  on  design  of  sled  slippers  for  the  hign-spjeed 
track 

Some  considerations  concerning  lubric:ation  of 
slippers  for  the  high-speed  track 

Performance  characteristics  erf  lubrication  for  high- 
speed tracks 

A  study  of  the  aerodynamics  of  high-speed  sleds 

Some  remarks  on  the  opjtimum  speed  attainable  with 
a  two- stage  sled 


Ram  wind  tunnel 

Preliminary  Investigation  of  the  aerodynamic  effects 

of  linear  acceleration  as  related  to  the  high-speed 

track 
Parameters  for  rocket  sled  propulsion  systems 


Arnold  Engineering  Development  Center, 
[Tullahewna,  Tenn.  ]  \ 

AERODYNAMIC  HEATING  FACILITIES,  by  J.  Leith 
Potter.    Rept.  on  ARO,  Inc.,  Contract  AF  40(600)- 700 
S/A  13(59-1).   July  58,   17p.  10  refs.    AEDC-TR-58-7; 
AD-161  033. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  145 

This  is  a  discussion  of  ground  test  facilities  providing 
simulation,  to  some  degree,  of  the  aerexlynamit  heat- 
ing and  loading  encountered  by  aircraft  or  spjacecraft 
operating  within  the  earth's  atmosphere.  The  ranges 
of  8p)eed,  stagnation  conditions  and  their  time  deriva- 
tives corresponding  to  typical  missile  trajeaories  are 
used  to  demonstrate  the  pjroblem  of  flight  simulation. 
Means  for  achieving  partial  simulation  in  laboratories 
are  described,  with  consideration  given  to  the  ad- 
vantages and  disadvantages  of  most  of  the  methods 
currently  used  or  being  studied.   (Authejr) 


Arnold  Engineering  Development  Center  [Tullahoma 

Tenn.] 
DETERMINATION  OF  OPTIMUM  OPERATING  PA- 
RAMETERS FOR  THE  1-FOOT  TRANSONIC  TUNNEL 
UTILIZING  CONE- CYLINDER  BODIES  OF  REVOLU- 
TION, by  William  L.  Chew,  Jr.    Rept.  on  ARO,  Inc. 
Contract  AF  40(600)800.    Apr  60.  45p.    7  refs.    AEDC- 
TN-60-69. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  146  764 

Tests  were  conducted  in  the  1-Foot  Transonic  Tunnel 
to  determine  optimum  operating  parameters  which 
minimize  tunnel  interference  effects  with  the  60-deg 
inclined  hole,  t-percem  open-area  test  section  con- 
figuration.   Pressure  distributions  on  a  20-d^  cone- 
cylinder  model  having  a  blcx;kage  ratio  of  1.  86  p)er- 
cent  were  used  to  determine  optimum  test  section  wall 
angle  positions.    A  similar  cone-cylinder  model  with 
l-p)ercent  blockage  ratio  was  used  to  investigate  the 
effects  of  tunnel  pressure  ratio  and  support  interfer- 
ence on  base  pressure  measurements  at  various  axial 
locations  erf  the  model  in  the  test  section.    Minimum 
tunnel  interference  on  the  pn-essure  distribution  of  the 
20-deg  cone-cylinder  model  resulted  by  varying  the 
wall  emgle  from  40-mip  convergence  to  30-min 
divergence  to  30-min  divergence  for  a  Mach  number 
range  fremn  1. 10  to  1. 50.    Below  Mach  number  1.  10 
the  effect  erf  varying  wall  angle  on  the  pressure  distri- 
bution was  negligible.    Base  pressure  coefficients  on 
the  l-p)ercent  blexJcage  mcxlel  as  affected  by  the  axial 
pwsitiem  in  the  tunnel  and  variatiems  in  tunnel  pressure 
ratios  are  presented.    (Author) 

Arnold  Engineering  Development  Center 

[Tullahoma,  Tenn]. 
PRESSURE  MEASUREMENTS  IN  AN  ARC-DIS- 
CHARGE WIND  TUNNEL,  by  M.  R.  Mulkey,  W.  T. 
Earheart,  Jr.,  and  E.  E.  McAdams,  Jr.    Rept.  on 
ARO,  Inc.,  Contract  AF  40(600)700  Sup.  6(58-1). 
Apr  58,  31p.  2  refs.   AEDC-TN-58-16;  AD-152  048. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  008 


191 


il 


The  pressure  instrumentation  for  a  16-in.  arc-heated 
hypervelocity  wind  tunnel  is  described.   The  tunnel  has 
a  Laval  nozzle  for  expansion  to  supersonic  speeds,  a 
test  section  of  uniform  area,  anc  t      cuum  tank.    Up- 
stream of  the  Laval  nozzle  i^  a  high-pressure  reser- 
voir in  which  the  air  is  energized  by  arc-heating. 
Depending  on  the  specific  inijial  conditions,  the  run 
times  varied  from  25  to  40  nisec.    Commerlcal  trans- 
ducers and  equipment  were  investigated,  and  the 
problem  of  elearical  interference  was  studied.    Low- 
impedance  transducers  and  data -recording  systems 
are  discussed. 


Arnold  Engineering  Development  Center  [Tulla- 

homa,   Tenn.  ] 
WIND  TLJ>fNEL  TESTS  ON  AN  AERIAL  TARGET 
MODEL  AT  TRANSONIC  AND  SUPERSONIC  SPEEDS, 
by  W.  L.   Chew  and  W.   E.   C^rleton.    Rept.  on  ARO, 
Inc.,   Contract  AF  4O(600)80ei.    July  59.   llOp.   3  refs. 
AEDC-TN-59-84;  AD- 219  990. 
Order  from  LC  mi$5.  70,    pt^$I6.  80         PB  147  375 

Static  stability  characteristics  of  the  0.  22- scale 
aerial  target  model  with  attached  launching  lugs  were 
investigated  in  the  1-ft  transonic  and  supersonic 
tunnels.    Test  data  were  obtained  at  M  «»  0.  8,  1.  0,  1.  2, 

1.  4  and  1.  5  through  an  angle*  of -attack  range  from 
13°  to   ■♦-120  in  the  transonic  tunnel  and  M  -  1.  5  and 

2.  0  through  an  angle -of -attack  range  from  -3°  to 
*  8°  in  the  supersonic  tunnei    Reynolds  numbers. 

based  on  maximum  body  diaiteter,   were  in  the  range 
from  0.  52  to  0.  68  million.    Data  showing  the  aero- 
dynamic characteristics  of  the  basic  model  and  with 
launching  lugs  attached  are  presented  as  well  as  a 
comparison  erf  the  transonic  ^nd  supersonic  tunnel 
data  at  M  *  1.  5.    The  data  show  that  the  static 
stability  characteristics  of  tl|e  aerial  target  model 
were  only  slightly  affected  by  the  atuchment  of 
launching  lugs.    Forebody  ax|al  force  coefficients  of 
the  body-wing-tail  configuratjion  were  increased  by 
38  to  48%  with  the  launching  jugs  attached.    Slight 
changes  in  normal  force-curVe  slope,  model  stability, 
and  in  the  roll-control  effectiveness  were  indicated 
as  the  model  was  rolled  frorr^  Qo  to     :±.450.  (Author) 


Avco-Everett  Research  Lab.,  Mass. 
HALL  EFFECTS  IN  A   LAMINAR  BOUNDARY   LAYER 
OF  THE  HARTMANN  TYPE  I  by  James  A.  Fay.    Rept. 
on  Contract  AF  49(638)659.    Dec  59,   lip.    Research 
rept.  81;  AFOSR-TN-60-29lJ 
Order  from  LC  mi$2.40,  pMJ3.  30  PB  147  434 

The  motion  in  a  laminar  boundary  layer  on  an  infinite 
flat  plate  with  an  applied  mametic  field  normal  to  the 
wall  and  current  flow  parallel  to  the  wall  is  studied  for 
the  case  of  ujT  (electrical  cycjlotron  frequency  times 
mean  free  time)  not  necessarjily  small.    It  is  found  that 
a  cross  flow  is  induced  normjal  to  both  magnetic  field 
and  free  stream  flow.   The  n^t  electrical  power  loss 
in  the  boundary  layer  is  determined  assuming  constant 
transport  properties.   (Author) 


.  /(be 


Ballistic  Research  Labs.  .   /|berdeen  Proving  Ground, 

Md. 
BOUNDARY  LAYER  TRANSITION  ON  THE  NOL 
STANDARD  CONE  IN  THE  BALLISTIC  RESEARCH 
LABORATORIES'  SUPERSONIC  WIND  TUNNELS,   by 


J.  C.  McMullen.  Feb  60,  23p.   1  ref.  Technical  note 

no.    1303. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  105 

Boundary  layer  transition  Reyixilds  numbers  on  the 
Naval  Ordnance  Laboratory  5*^  standard  cone  model 
were  obtained  in  the  Ballistic  Research  Laboratories' 
Supersonic  Wind  Tunnels  No.    1  and  No.   3.    The  transi- 
tion point  was  determined  photographically.    Transition 
Reynolds  numbers  were  computed  and  are  compared 
with  data  from  other  wind  tunnels.  (Author) 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
TABLES  FOR  DETERMINATION  OF  FLOW  VARIA- 
BLE GRADIENTS  BEHIND  CURVED  SHOCK  WAVES, 
by  Nathan  Gerber  and  Joan  M.  Bartoe.  Jan  60,  29p. 
11  refs.   Rept.  no.   1086. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB   146  770 

The  shock  wave  relations  and  the  equations  of  isoener- 
getic  two-dimensional  or  axisymmetric  flows  can  be 
combined  to  yield  expressions  for  various  useful  quan- 
tities behind  a  shock  wave  if  the  curvature  is  known  in 
addition  to  the  position  and  slope.    Tables  are  pre- 
sented here  of  computations,   for  y  s  1.  4,  of  seven 
functions  of  Mach  number  and  shock  wave  slope,  from 
which  the  following  are  easily  computed:  (1)  streamline 
curvature,  (2)  velocity  gradient  along  streamline,  (3) 
angle  between  streamline  and  density  contour,  and  (4) 
angle  between  streamline  and  Mach  number  contour.  In 
addition,  the  Mach  number  and  angle  of  inclination  of 
streamline  are  listed.    A  Mach  number  range  from  1.  1 
to  10  is  covered  by  these  computations.    A  derivation 
of  the  shock  gradient  functions  is  presented;  and  sev- 
eral applications  of  the  calculations  are  given,  includ- 
ing a  set  of  tables  for  determining  the  slope  of  the 
Bonic  line.  (Author) 


Brown  U  .  Div .  of  Applied  Mathematics  , 

Providence ,  R .  I . 
NON -UNI  FORM  SHOCK  PROPAGATION  IN  A 
STRATIFIED  ATMOSPHERE,  by  R.  E.  Meyer  and 
D.  V.  Ho.  Technical  rept.  no.  20  on  Contract  Nonr- 
562(07).  July  59,  32p.  4  refs.  Rept.  562(07)/20; 
AD- 220  292. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  094 

To  test  an  hypothesis  of  Whitham  (J.  Fluid  Mech. ,  4, 
1958,  337)  an  approximate  solution  is  developed  for 
the  gas  motion  behind  a  very  strong  shock  travelling 
into  a  p)erfect  gas  with  density  varying  rapidly  in  the 
direction  of  shock  propagation.  The  approximation  is 
valid  for  arbitrary  density  variation  for  heavy  gases 
with  ratio  of  specific  heats  sufficiently  close  to  unity, 
and  it  furnishes  reliable  (and  quite  simple)  results  for 
air  for  density  ratios  of  up  to  about  3  and  down  to 
about  0.2.  As  far  as  the  evidence  collected  here  sup- 
pons  Whitham,  it  shows  his  hypothesis  to  be  a  small 
(entropy)  variation  approximation;  but  the  approxima- 
tion obtained  from  the  interaction  of  the  shock  with  a 
contact  discontinuity  turns  out  to  be  at  least  as  good. 
(Author) 
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Brown  U.  Div.  of  Engineering,  Providence,  R.  I. 
A  STUDY  OF  CONFIGURATIONS  COMPOSED  OF  A 
BODY  UNDER  A  UFTING  WING  IN  SUPERSONIC 
FLOW,  by  C.  F.  Chen  and  Joseph  H.  Clarke.  Rept. 
on  Contract  AF  49(638)444  and  Subcontract  to  Applied 
Physics  Lab. ,  Contract  NOrd-7386.  Jan  60,  66p, 
18  refs.  AFOSR-TN-59-1276. 
Order  from  LC  mi$3.90,  ph$10.80  PB  146  437 

An  investigation  is  made  of  supersonic  aircraft  con- 
figurations composed  of  a  cambered  body  positioned  a 
certain  distance  beneath  an  arbitrary  lifting  wing.  The 
geometry  of  the  wing  is  regarded  as  given  and  the  ge- 
ometry of  the  body  may  be  given  or  optimum.  Ex- 
pressions for  the  drag  and  lift  are  obtained  from  re- 
verse-flow considerations;  these  greatly  implement 
such  a  study  when  interference  cross -flows  must  be 
cancelled .  The  drag  advantage  to  be  gained  when  a 
given  body  and  wing  assume  a  given  orientation  is 
studied. 


Brown  U.   Div.  of  Applied  Mathematics,  Providence, 

R.   I. 
SUPERSONIC  FLOW  PAST  FINITE  DOUBLE  WEDGE 
WINGS  OF   VARIABLE  THICKNESSl    PART  L 
LINEAR  VARIATION,   by  Maurice  Holt  and 
Bohyun  Yim.    Rept.  on  Contract  AF  49(638)232. 
May  60,   37p.  4  refs.    AFOSR-TN-60-431. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  403 

The  pressure  distribution  and  associated  flow  field  is 
calculated  on  a  finite  span  wing  of  double  wedge  sec- 
tion in  a  uniform  supersonic  stream.    The  wing  is  o€ 
constant  chord  and  the  leading  edge  is  normal  to  the 
incident  stream  directitxi.    The  maximum  thickness 
of  the  wing  varies  slowly  in  the  spanwise  direction  so 
that  the  disturbed  flow  field  is  a  small  departure  from 
plane  flow.    In  this  paper  a  wing  with  maximum  thick- 
ness varying  linearly  with  span  is  considered. 


Brown  U.  Div.  of  Engineering,  Providence,  R.I. 
TESTS  OF  A  CONFIGURATION  COMPOSED  OF  A 
BODY  UNDER  A  UFTING  WING  IN  SUPERSONIC 
FLOW,  by  C.  F.  Chen.  Rept.  on  Contract  AF 
49(638)444.  Feb  60,  13p.  5  refs.  Technical  rept. 
WT-31;  AFOSR-TN-59-1275.    AD-233  944. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  438 

Tests  were  made  on  an  arrangement  consisting  of  a 
Sears -Haack  body  located  under  a  lifting  rectangular 
diamond  profile  wing.  The  Mach  number  was   1.6  and 
the  Reynolds  number  was  9.17  x  10^  based  on  the 
body  length.  TTie  experiments  were  suggested  by  a 
previous  theoretical  study  of  such  arrangements .  It 
is  found  that  the  measured  lift  developed  on  the  wing 
due  to  the  flow  field  of  the  body  agrees  very  well  with 
the  theorietical  value.  Downstream  of  the  impinging 
shock  from  the  wing,  flow  separation  was  observed 
on  the  exterior  side  of  the  body  but  not  on  the  interior 
side.  The  separation  is  attributed  not  to  the  pressure 
rise  across  the  shock  but  to  the  pressure  field  arising 
from  the  reflection  from  the  body  of  the  shock- induced 
cross  flow.  Further  observations  suggest  that  the 
separation  can  be  avoided  by  pitching  the  body  or  by 
kinking  the  body  at  the  shock  wave  to  accommodate 
the  shock-induced  cross  flow,  (Author) 


California  Inst,  of  Tech. ,  Pasadena. 
SUPERSONIC  FLUTTER  ANALYSES  INCLUDING 
AERODYNAMIC  HEATING  EFFECTS,  by 
R.  L.  Harder,  K.  Lock  and  others.   Rept.  for  June  58- 
Aug  59  on  Dynamic  Problems  in  Flight  Ve  hides,  Coti- 
tract  AF  33(616)5767.  Feb  60,  281p.  4  refs.  WADC 
Technical  rept.  59-559. 
Order  frcMn  OTS  $4  00  PB  161  716 

The  purpose  of  this  report  is  to  study  the  effect  that 
aerodynamic  heating  has  upon  the  flutter  calculation  of 
a  high  speed  wing.    A  short  straight  wing  was  analyzed 
in  the  Mach  number  range  from  cxie  to  five  to  see 
which  parameters  are  the  important  ones  to  include  in 
flutter  calculations     Flutter  results  are  given  for  sev- 
eral specific  maneuvers  and  show  that  neglecting  the 
effects  of  heating  in  the  calculation  may  lead  to  uncon  - 
servative  results.  (Author) 


Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
BOUNDARY -LAYER  TRANSITION  AND  HEAT 
TRANSFER  IN  SHOCK  TUBES,  by  R.  A.  Hartunian, 
A.  L.  Russo,  and  P.  V.  Marrone.    Repjt.  on  Contract 
AF  18(603)141.   Dec  59,  37p.  33  refs.    Rept.  no. 
AD-1118-A-3;  AFOSR-TN-59-564;  AD-216  759. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  973 

An  experimental  study  is  made  of  the  wall  boundary 
layer  in  a  shock  tube  operated  over  a  wide  range  of 
shock  Mach  numbers  and  pressure  levels  in  air,  in- 
cluding those  for  which  real  gas  effects  exist.   Transi- 
tion distances  are  determined,  and  correlated  in  terms 
of  the  transition  Reynolds  number  based  on  a  charac- 
teristic length  for  this  boundary  layer.    Data  from 
independent  shock-tube  studies  are  also  included  in 
this  correlation. 


Cornell  Aeronautical  Lab. ,  Inc.,  Buffalo,  N.  Y. 
PRELIMINARY  RESEARCH  ON  A  MOLECULAR 
BEAM  FOR  THE  1-10  ev  RANGE,  by  G.  T.  Skinner 
and  C.  E.  Treanor.   Rept.  on  Contraa  AF  18(603)141. 
Dec  59,  66p.  23  refs.    Rept.  no.  AD-1118-A-9; 
AFOSR-TN-59-1086. 
Order  from  LC  mi$3.90,  ph$10.80         PB  147  406 

This  report  presents  an  interim  discussion  of  the  de- 
sign and  construction  of  a  molecular -beam  apparatus 
for  the  production  of  atomic  and  molecular  beams  in 
the  1-10  ev  energy  range.    A  shock  tube  is  used  as  the 
source  of  high -temperature,  high-pressure  gas,  and  a 
hypersonic  expansion  is  used  to  obtain  a  high-energy, 
nearly-mono-energetic  beam.    Use  of  a  two-center 
pxxential  for  the  treatment  of  atom -molecule  collisions 
is  discussed.   (Author) 


Cornell  U.  Graduate  School  of  Aeronautical 

Engineering,   Ithaca,  N.  Y. 
THE  RESPONSE  OF  LAMINAR  BOUNDARY  LAYER 
TO  IMPULSIVE  MOTIONS,  by  Martin  L. 
Rosenzweig,    Rept.  on  Contract  AF  18(600)1523. 
Feb  59,   104p.    26  refs.  AFOSR-TN-59-92; 
AD-210  182. 
Order  from  LC  mi$5.  70,  ph$16,  80  PB  146  843 

The  main  body  of  the  present  work  is  concerned  with 
the  response  of  the  laminar  boundary  layer  in  2 
dimensional,  incorr^ressible  flow  to  irr^ulsive 
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changes  In  velocity.    In  paniciliar,  the  problem  of 
stagnation-point  flow  against  a 'wall  which  moves 
impulsively  in  its  own  plane  isjconsidered.    A  method 
is  developed  for  the  solution  at  this  problem- 
Applications  of  this  method  ar4  then  made  to  the  case 
erf  linearized,  unsteady,  laminar  boundary- layer  flow. 
Detailed  calculations  are  carrijed  out  to  determine  the 
oscillatory  response  of  the  lantinar  boundary  layer 
when  the  basic  steady  flow  is  tfcat  given  by  the  poten- 
tial velocity  distribution.    The  results  of  these  calcu- 
lations are  then  used  to  find  th  ?  response  to  impulsive 
changes  of  velocity. 


Institute  for  Fluid  Dynamics  ^ncl  Applied  Mathe- 
matics, U.  of  Maryland,  Colljege  Park. 
BOUNDARY- LAYER  TRANSITlpN   INDUCED  BY  A 
VIBRATING  RIBBON  ON  A  FLAT  PLATE,  by 
Francis  R.   Hama.    Rept.  on  Qmtract  AF  49(638)645. 
Feb  60,   34p.   18  refs.    Technical  note  no.  BN-195; 
AFOSR-TN-60-290. 
Order  from  LC  mi^.  00,  ph$6.  30 


ne 


Flow  patterns  assiociated  with 
transition  induced  by  a  vibratinlg 
gated  on  a  flat  plate  by  means  cf 
dye  in  a  water  tank.   Whenamplif 
wave  rolls  up  to  form  discrete 
near  the  critical  layer.    Transition 
before  the  discrete  vortices  an; 
straight  discrete  vortices  defoi 
dimensional  vorteic  loops  by  pic  ki 
disturbances  and  amplifying  the  i 
two-dimensional  vortices  becorie 
rity  in  the  transverse  direction 
loops  is  quite  nnarked. 


PB  146  423. 


boundary- layer 
ribbon  areinvesti- 
visual  observation  of 
ied,  the  perturbation 
vortices  in  the  region 
never  takes  place 
formed.    The  initially 
m  into  three- 

ng  up  pre-existing 
r  effects.    When  the 
stronger,  regula- 
in  forming  the  vortex 


ONE- DIMENSIONAL 


James  Forrestal  Research  Center.   Princeton, U, 

N.   J. 
EXACT  SOLUTIONS  FOR  THE 
VISCOUS  FLOW  OF  A  PERFECT  GAS,   by 
Gerald  Rosen.    Rept.  on  Contract  Nonr- 1858(25). 
July  59.  26p.    4  refs.    Proj.    Sqi^id  Technical  rept. 
PR-93-P. 
Order  from  LC  mi$2.  70,  ph$4. 


80 


PB  147  066 


Velocity-free  equations  are  derived  for  the  unsteady 
one-dimensional  real  fluid  flow  of  a  perfect  gas. 
These  equations  admit  a  pressure-time  symmetry,  a 
stress  symmetry,  and  a  displac^ement  symmetry. 
Fundamental  solutions  associat(>d  with  each  of  the 
three  symmetries  are  reported.    (Author) 


Jet  Propulsion  Lab. ,  Calif.  Inat.  of  Tech. ,  Pasadena. 
STABILITY  OF  A  SUPERSONiq  LAMINAR  BOUNDARY 
LAYER  ON  A  FLAT  PLATE,  1^  John  Laufer  and 
Thomas  Vrebalovich.    Rept.  on  Contract  DA  04-495- 
ORD-18.    1  Dec  58,  60p.  26  reff    Repc.  no.  20-116; 
AD-216  343. 
Order  from  LC  mi$3.60,  ph$9.|0  PB  147  482 

Self -excited  oscillations  have  bejen  discovered  experi- 
mentally in  a  supersonic  laminar  boundary  layer  along 
a  flat  plate.    By  the  use  of  appropriate  measuring  tech- 
niques, the  damping  and  amplifij:ation  of  the  oscillation 
amplitudes  were  studied  and  the  stability  limits  were 
determined  at  free-stream  MacH  numbers  1.6  and  2.2. 


The  wave  nature  erf  these  disturbances  was  demon- 
strated and  the   wave  velocities  were  measured  using  a 
specially  designed  "disturbance  generator.  "  The 
amplitude  distribution  across  the  boundary  layer  of  the 
various  fluctuating  quantities  associated  with  the  oscil- 
lations revealed  large  temperature  fluctuations  that 
were  approximately  twice  the  velocity  fluctuations.    In 
general,  the  experiments  confirmed  the  predictions  of 
the  existing  stabihty  theory.    (Author) 


Laboratoire  Mediterraneen  de  Recherches 

Thermodynamiques  (France). 
REAUSATION  OF  A  MOLECULAR  GUN  OR  COSMIC 
WIND  TUNNEL,  by  F.  Marcel  Devienne.  Technical 
note  on  Contract  AF  61(052)2%.  Oct  59,  60p.  11  refs. 
AFOSR-TN-59-1292. 
Order  from  LC  mi$3.60,  ph$9.30  PB  146  134 

This  report  describes  the  building  conditions  of  a 
molecular  gun,  that  is  to  say  an  apparatus  by  means  of 
which  it  is  possible  to  reproduce  conditions  to  which  a 
solid  body,  moving  at  a  cosmic  speed,  in  a  rarefied 
gas,  is  submitted.  The  apparatus  is  based  on  the  ex- 
change momentum  between  two  crossed  beams  ,  one  of 
these  being  a  molecular  beam  corresponding  to  an 
ordinary  temperature,  and  the  other  an  ion  beam  in 
which  the  ions  are  accelerated  by  voltages  included 
between  a  few  volts  and  a  few  hundred  volts  . 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
FORCES  AND  MOMENTS  ON  OSCILLATING 
SLENDER  WING-BODY  COMBINATIONS  AT  SUPER- 
SONIC SPEED.    PART  II.    APPLICATIONS  AND 
COMPARISON  WITH  EXPERIMENT,  by  Haim  Kennet, 
Holt  Ashley,  and  Robert  L.  Stapleford.    Rept.  on  Con- 
tract AF  18(600)961.    Dec  57,  74p.  8  refs.    Fluid  Dy- 
namics Research  Group  rept.  no.  57-5;  AFOSR-TN- 
58-114;  AD-152  022. 
Order  from  LC  mi$4.50,  ph$12.30  PB  147  041 

Several  applications  and  extensions  are  described  of  a 
theoretical  method  for  estimating  aerodynamic  loads 
on  slender  wing-body  configurations  performing  small 
oscillations  of  limited  reduced  frequency  in  a  super- 
sonic main  stream.   This  procedure  involves  an  itera- 
tive technique  in  ascending  orders  of  aspect  ratio  and 
frequency,  to  similar  shapes  in  transonic  flow.   The 
theory  is  moderately  successful  as  compared  against 
experimentally  determined  lift-and  moment-curve 
slopes  for  a  family  of  delta -wing- body  combinations 
in  steady  flow.    It  provides  reasonable  estimates  of 
the  damping  in  pitch  measured  on  a  particular  rocket 
model  over  a  range  of  supersonic  Mach  numbers. 
When  applied  to  a  series  of  possible  missile  shapes 
with  systematically  varied  wing  planforms,  it  reveals 
a  strong  influence  of  planform  geometry  on  damping 
in  pitch  which  cannot  be  calculated  by  the  conventional 
slender -body  approximation.   (Author) 


Minnesota  U.  ,   Minneapolis. 
DAMPING  OF   RECTANGULAR  PLATE  VIBRATIONS, 
by  T.   S.   Lundgren.   C.   C.   Chang,  and  Y.   C.   Whang. 
Ref)t.  for  11  June-30  June  59  on  Materials  Analysis 
and  Evaluation  Techniques,  Contract  AF  33(616)5426. 
Mar  60,   25p.    1  ref.    WADC  Technical  rept.   59-544. 
Order  from  OTS  $0.  75  PB  161  755 
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In  Part  A  an  analysis  is  made  of  the  effect  of  an 
impact  type  damping  mechanism  on  a  vibrating  square 
plate.    The  force  which  the  damping  mechanism  exerts 
on  the  plate  is  idealized  as  a  series  of  impulses  acting 
at  the  center  of  the  plate.    It  Is  found  that  the  device 
analyzed  does  not  make  a  very  effective  damper.    In 
I^rt  B  an  analysis  is  made  of  the  effect  erf  a  damping 
device  on  the  vibrations  of  a  rectangular  plate.    The 
damper  considered  is  a  free  piston  in  a  closed  cylin- 
der which  is  attached  to  the  center  of  the  plate.    When 
the  leakage  through  the  gap  between  the  piston  and 
the  cylinder  is  small,  the  piston  is  caused  to  oscillate 
on  the  "spring"  of  air  in  the  cylinder.    It  is  found  that 
this  device  can  effectively  damp  out  the  resonant  mode 
of  the  plate  vibration.  (Author) 


National  Research  Corp. ,  Cambridge,  Mass. 
MEASUREMENT  OF  GAS  VELOCITY  BY  PULSED 
IONIZATION  TECHNIQUE,  by  Robert  A.  Stauffer  and 
Richard  B.  Lawrance.   Final  rept.  on  Contract  N7onr 
478.    31  May  51,  54p.  7  refs.    ATI -108  550. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  146  953 

_The  report  gives  the  results  of  a  research  program 
covering  the  application  of  electrification -marker 
techniques  to  the  measurement  of  streaming  gas 
velocity. 


Naval  Supersonic  Lab. ,  Mass.  fest.  of  Tech. , 

Cambridge. 
BLOCKING  IN  THE  OPEN- JET  WIND  TUNNEL,  by 
Harold  A.  Mehaffey.    Master's  thesis.    Oct  59,  57p. 
4  refs.   Technical  rept.   388. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  833 

Criteria  were  established  for  the  NSL,    M  -  4.  80 
open -jet  wind  tunnel.    TVo  limits  on  model  size  and 
shape  were  found;  (1)  a  maximum  model  frcmtal  area; 
and,  (2)  a  maximum  bow  shock  strength  independent 
of  model  frontal  area.    Additional  factors  affecting 
blocking  were  found  to  be  stagnation  pressure, 
stagnation  temperature  and  diffusor  efficiency.    No 
method  of  evaluating  these  additional  effects  was 
found.    The  blocking  criteria  should  be  applicable  for 
any  continuous  flow  open -Jet  wind  tunnel,  with  the 
hmits  determined  by  the  particular  tunnel  circuit. 
(Author) 


Naval  Supersonic  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
DESIGN,    CALIBRATION  AND  ANALYSIS  OF  A 
HELIUM  CONCENTRATION  METER,  by  J.   Richard 
Brown.    Rept.  on  Contract  AF  49(638)245.    Dec  59, 
32p.  7  refs.    Technical  rept.   416;  AFOSR-TN- 
60-39. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  782 

The  mass  transfer  investigation  Is  concerned  with  the 
consequences  of  binary- mixture  flow  in  the  high 
speed  boundary  layer.    Measurement  of  the  boundary 
layer  composition  using  a  sound- speed  concentration 
meter  is  an  important  part  of  the  program.    This 


report  concerns  the  design,  calibration  and  analysis 
of  a  helium  concentration  meter.    It  consists  of  the 
theory  erf  operation  and  methods  erf  calibration  as 
well  as  the  analysis  and  operational  results  obtained 
from  a  redesigned  instrument. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
THE  INFLUENCE  OF  THE  SHOCK  CURVATURE 
ON  THE  BEHAVIOR  OF  HYPERSONIC  BOUNDARY 
LAYER,  by  Antonio  Ferri.    Rept.  on  Contract 
AF  49(638)445.    Feb  60,  47p.   15  refs.    PIBAL  rept. 
no.  542;  AFOSR-TN-60-301. 
Order  from  LC  mi $3.  30,  ph^-  80  PB  147  044 

For  moderate  values  of  Reynolds  numbers  the  entrcf>y 
gradients  in  the  flow  field  affect  the  boundary  layer  in 
the  region  far  from  the  nose.    These  effects  are 
important  for  heat  transfer,  especially  for  a  turbulent 
boundary  layer.    For  moderate  values  of  Reynolds 
numbers  good  results  can  be  obtained  by  analyzing 
the  boundary  layer  with  correct  local  stagnation 
conditions  and  by  neglecting  the  effect  of  velocity 
gradients  outside  the  boundary  layer.    For  lower 
Reynolds  numbers,  boundary  layer  type  analysis  can 
still  be  used;  however,  the  effects  of  velocity  gradi- 
ents must  be  taken  into  account  in  stating  the  bound- 
ary conditions.    TTie  effect  of  vorticity  in  this  case 
appears  to  be  important. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
SOME  SIMILAR  SOLUTIONS  FOR  INCOMPRESSIBLE 
LAMINAR  BOUNDARY  LAYER  PROBLEMS,  by 
Koon-Sang  Wan.    Rept.  on  Contract  AF  49(638)445. 
Dec  59,   34p.    20  refs.    PIBAL  rept.  no.  538;  AFOSR- 
TN-59-1303. 
Order  from  LC  mi  J3.  00,  ph$6.  30  PB  146  768 

Similar  solutions  to  three  types  cf  laminar  boundary 
layer  problems  are  given  in  terms  of  known  solutions 
The  first  problem  pertains  to  unsteady  laminar 
boundary  layer  when  the  external  irrotational  flow  is 
inversely  proportional  to  a  linear  function  of  time,  and 
varies  linearly  in  the  direction  of  the  main  flow.    The 
related  heat  transfer  solution  with  isothermal  heated 
surface  is  indicated.    The  second  problem  is  the 
classical  steady  laminar  boundary  layer  problem,  but 
with  the  external  irrotational  flow  given  by  uq  (ItbX)'", 
The  last  problem  is  concerned  with  similar  solutions 
for  the  boundary  layer  interacting  with  external  invis- 
cid  rocational  flow.    A  similar  solution  is  obtained 
when  the  external  vorticity  is  constant,  large  or  small, 
and  the  pternal  velocity  varies  as  Uo(l-f-bf)-i'  •*■   ujy 
or  UqX  ^  ■♦■  o)y.    The  latter  case  may  be  considered  as 
a  simple  shear  flow  over  a  wedge  with  half  wedge 
angle      .    (Author) 


Princeton  U. ,  N.  J. 
INTERACTION  OF  A  TURBULENT  BOUNDARY 
LAYER  WITH  A  STEP  AT  M  «  3.  85,  by  L   E.   Vas 
and  S.  M.   Bogdonoff.    Rept.  onContractAF  18(600)498. 
Apr  55,  6-^.  5  refs.    Rept.  no.   295;  AFOSR-TN-55- 
200;  AD- 201  645. 
Order  from  LC  mi$3.  90.  phJlO.  80  PB  146  008 
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Rensselaer  Polytechnic  Inst,,  Troy,  N.  Y. 
AN  INVESTIGATION  OF  THE  COANDA  EFFECT 
FOR  SUPERSONIC  FLOWS,  by  Kuo-Tai  Yen.    Rept. 
on  Contraa  AF  18(600)992.    IS  Mar  54,  35p.  8  refs. 
TR  AE5405;  OSR-TN-54-130;  AD-45  023. 
Order  from  LC  nii$3.00,  ph$6.30  PB  147  012 

The  purpose  of  this  work  is  to  study  the  feasibility  of 
utilizing  the  Coanda  Effect  to  improve  the  mixing  and 
induction  of  supersonic  flows.  The  problem  studied 
here  is  the  flow  phenomenon  of  two  supersonic  streams 
as  the  result  of  inserting  a  curved  surface  into  the 
primary  stream.   An  approximate  theory  based  tMi  the 
Prandtl-Meyer  flow  is  developed  for  the  determination 
of  the  contact  discontinuity  between  the  two  streams. 
The  laminar  mixing  along  the  contact  discontinuity  is 
then  studied.    It  is  shown  that  the  mixing  of  the  two 
streams  can  be  improved  appreciably  provided  certain 
temperature  and  Mach  Number  conditions  for  these 
two  streams  are  satisfied.    (Author) 


Southampton  U.  (Gt.  Brit.) 
THE  CHOICE  OF  AN  OPTIMUM  SET  OF  MEAS- 
UREMENTS TO  STUDY  ATOMIC  RECOMBINATION 
IN  NOZZLES,  byK.  N.  C.  BtayandJ.  P.  Appleton. 
Technical  (scientific)  note  no.  1  on  Contract 
AF  61(052)250.    Nov  59,  45p.   16  refs.    USAA  Rept. 
no.  120. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  915 
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This  note  is  concerned  with  thje  accuracy  of  experi- 
ments designed  to  study  the  ptocess  of  atcwnic  recom- 
bination in  a  hypersonic  wind  lunnel  nozzle.  Three 
types  of  experiment  are  considered:  (1)  to  determine 
whether  a  given  flow  is  closer  to  the  equilibrium  or 
the  frozen  state,  (ii)  to  deterrjiine  the  dissociation 
fraction  in  the  test  section  of  the  nozzle,  and  (ill)  to 
determine  the  recombination  rate  constant.    It  is 
shown  that  the  overall  accuraqy  of  all  these  experi- 
ments, particularly  the  first  one,  is  greatly  affected 
by  the  choice  erf  the  various  quantities  to  be  measured, 
and  in  some  cases  errors  of  several  thousand  per 
cent  are  predicted.    Recommendations  are  made  for 
the  choice  of  optimum  measurjements  for  recombina- 
tion experiments. 


Space  Sciences  Lab. ,  General  Electric  Co. 

Philadelphia,  Pa. 
LINEARIZED  THEORY  OF  aIrFOILS  IN  FLUIDS  OF 
LOW  ELECTRICAL  CONDUCTIVITY,  by  S.  I.  Pai. 
Rept.  on  Contract  AF  04< 647)369.   Dec  59,  28p.  Tech- 
nical Information  Series  R60S0311. 
Order  from  LC  mi$2. 70,  pb$4i.  80  PB  147  298 
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A  uniform  steady  flow  of  compressible  fluid  of  low 
electrical  conductivity  past  thin  magnetized  bodies  has 
been  studied.    Because  erf  the  tl^inness  erf  the  body  and 
the  small  electrical  conductivity  of  the  fluid,  the 
fundamental  equations  of  magnetogasdynamics  may  be 
linearized.   The  external  electrcwnagnetic  fields  are 


under  the  control  of  the  designer  of  the  aircraft  and 
independent  of  the  flying  conditions.    Hence  we  may  use 
the  electromagnetic  fields  as  a  control  device  for  the 
aircraft  flying  in  a  fluid  of  low  electrical  conductivity. 
The  effectiveness  of  this  device  is  proportional  to  the 
magnetic  parameter  Rj^.   (Author) 


Stanford  Research  Inst.  ,  Menlo  Park,   Calif. 
AERODYNAMIC  CHARACTERISTICS  OF  TRAILING- 
WIRE  ANTENNAS  AT  SUPERSONIC  SPEEDS,  by 
F.   B.   Harris,  Jr.   Technical  rept.   68  on  Contract  AF 
19(604)3458.    Mar  60,   88p    12  refs.  AFCRC-TN- 
60-198. 
Order  from  LC  ml|4.  80,  ph$13.  80         PB  147  050 

Severe  difficulties  associated  with  the  design  erf  sat- 
isfactory flush-type  HF  transmitting  antennas  for 
supersonic  aircraft  have  prompted  a  reconsideration 
of  trailing- wire  antennas  for  such  vehicles.    The 
aerodynamic  instabilities  which  caused  mechanical 
failure  erf  the  trailing-wire  type  erf  antenna  and  led  to 
its  abandonment  except  in  low- speed  applications  are 
carefully  examined  in  this  report. 


University  of  Southern  California.    Engineering 

Center,  Los  Angeles. 
A  SEMI-AUTOMATIC  McLEOD  GAUGE,  by 
Herbert  R.   Pass.   Rept.  on  Contract  AF  18(603)95. 
31  Mar  60,  42p.  2  refs.   USCEC  rept.  56-211; 
AFOSR-TN-60-399. 
Order  from  LC  mi$3.  30,  phJ7.  80  PB  147  299 

A  semi-automatic  McLeod  gauge  has  been  designed 
and  built  for  use  in  the  USC  low-density  wind  tunnel. 
The  gauge  is  mounted  inside  the  tunnel  and  is  re- 
motely controlled  and  remotely  read.    Control  is 
obtained  by  means  of  an  electro-pneumatic  circuit 
using  electrodes  that  are  inserted  through  the  glass 
walls;  the  reading  is  obtained  electrically  using  a 
circuit  consisting  of,   in  part,  a  constant-current 
generator,  tungsten  wires  that  are  placed  in  the  bores 
of  the  capillaries,  and  a  strip-chart  recorder.    The 
design  is  relatively  simple,   inexpensive,  and  re- 
liable; although,  operationally  it  is  somewhat  un- 
wieldy.   (Author) 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 


AER.  Inc.  [Pasadena,  Calif.  ] 
THE  DESIGN  OF  THREE  HORIZONTAL  MOMENTUM 
EXCHANGE  WATER  BRAKES  FOR  THE  U.  S.    NOTS 
'SNORT'  LIQUID  ENGINE  SLED,  by  R.   E.   Oliver. 
Rept.  on  Contract  N123(60530)11868A.  Dec  59,   114p. 
5  refs.  NOTS  TP-2390;  NAVORD  rept.  7024. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  146  921 
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Three  momentum  exchange  water  brakes  were  designed 
to  produce  decelerations- of  10.  0g±l.  Og,  5.  OglO.  5g, 
and  2.  5g±0.  25g  for  sled  weights  of  4,  254,  4,  254  and 
10,  800  Ibw  respectively,  and  water-contact  velocities 
of  1,  250,    1,  250  and  636  ft /sec  respectively.    These 
decelerations  were  to  be  maintained  until  the  sled  ve- 
locity decreased  to  3(X)  ft/sec.   The  water  surface  pro- 
file was  not  specified  beforehand,   but  was  determined 
in  conjunction  with  the  design  of  the  scoop  shapes.    One 
water  surface  profile  was  to  be  used  for  all  three 
brakes.    A  primary  consideration  in  the  structural  de- 
sign of  the  brakes  was  simplicity.    The  stress  analysis 
was  carried  out  on  the  basis  of  a  design  stress  of  one- 
half  the  ultimate  stress  of  the  material  (i.  e. ,  a  safety 
factor  of  2.  0  based  on  ultimate  strength).    In  order  to 
provide  an  experimental  check  on  the  predicted  forces 
on  the  brakes,  force -measuring  mounts  were  included 
in  the  design.  (Author) 


Aeronautical  Accessories  Lab. ,   Wright  Air  Develop 
ment  Div.  ,   Wright -Patterson  AFB,   Ohio. 

DEVELOPMENT  OF  AGENT  FLOW  MEASUREMENT 

METHODS,  by  Ralph  L.  Hough  and  William  R.  Kane. 

Mar  60,  46p.  8  refs.  WADC  Technical  note  59-183. 

drder  from  OTS  $1.  25  PB  161  726 

Instrumentation  for  measuring  the  rapidly  changing 
flow  of  agent  in  fire -extinguishing  systems  was  very 
limited,  unrefined,  or  nonexistent.    Highly  transitory 
discharge,  with  abrupt  beginning  and  end,  occurs  in 
these  systems.    Total  discharge  time  covers  only  a  few 
seconds.    Methods  were  needed  for  measuring  the 
average  flow  rate  and  the  instantaneous  velocity  of  the 
agent.    Several  instrument  ideas  were  developed,   in- 
strument design  engineering  explored,  and  resultant 
techniques  tested.    A  highly  refined  phase -change  indi- 
cator was  developed,  capable  of  measuring  initial  agent 
velocity  as  well  as  average  agent  flow  rate.    Of  the 
techniques  examined  for  determining  instantaneous 
velocity,   using  phosphor -decay  rates  appears  most 
promising.    Methods  devised  pertain  not  only  to  re 
solving  problems  in  relation  to  fire -extinguishing  sys- 
tems,  but  to  other  problems  concerning  transient  flow 
in  hydrodynamic  systems.  (Author) 


Brown  U.  Div.  erf  Applied  Mathematics,  Providence, 

R.   I. 
SPHERICAL  EXPLOSIONS  IN  SEA  WATER,  by 
S.  A.  Berger  and  M.  Holt.    Technical  rept.  no.   19  on 
Contract  Nonr- 562(07).    Apr  59,   158p.   60  refs.   Rept. 
562(07)/19. 
Order  from  LC  ml$7.  50,  ph$24.  30         PB  146  053 


bi  thl5  report  the  field  of  disturbance  due  to  the  det- 
onation of  a  bared  spherical  charge  erf  PETN  in  sea 
water  is  calculated.    The  equations  of  unsteady  motion 
erf  a  compressible  fluid  with  spherical  symmetry  are 
written  in  Eulerian  form  and  integrated  numerically 
by  the  method  of  characteristics.    Three  distinct  re- 
gions have  to  be  considered,  the  compressed  water 


region  behind  the  main  blast  wave,  the  region  ot  ex- 
p>ansion  erf  the  detonation  products,  and  the  explosive 
gas  region  between  the  outer  boundary  erf  this  expan- 
siem,  which  develops  into  a  second  shcx;k  wave,  and 
the  boundary  erf  the  gas  bubble.    Special  attentiem  is 
given  to  fitting  the  boundaries  erf  these  regiems,  the 
outer  boundary  of  the  detonation  region,  the  second 
shcx:k  wave,  gas -water  contact  discontinuity  and  main 
blast  wave.    A  Jones  equatiem  erf  state  is  used  in  the 
product  gases  and  a  Tait  equation  of  state  is  used  in 
sea  water. 


Grumman  Aircraft  Engineering  Corp. ,  Bethpage, 

N.  Y. 
STUDY  OF  HYDROFOIL  SEACRAFT.  Phase  I  tech- 
nical rept.  on  Contract  MA-1730.   3  Oct  58,  451p. 
51  refs. 
Order  from  OTS  %6.  00  PB  161  759 

Contents: 

Part  1.    Subcavltating  hydrofoils 

Part  2.    Supercavitating  hydrofoils 

Part  3.    Struts  and  bodies  of  revolution 

Part  4.    Hydrofoil  and  strut  weight  estimation 

Part  5.    Hjrdrofoil  configurations 

Part  7.    Main  power  plant 

Part  8.    Propulsion  devices  and  transmissions 

Part  9.    Hull  structural  design 

Part  10.    Operational  aspects 

Part  11.    Determination  of  optimum  craft  characteristics 

Part  12.    Preliminary  designs 

(See  also  PB  151  475) 


Hydrodynamics  Lab. ,  Mass.  Inst,  erf  Tech. , 

Cambridge. 
RESISTANCE  COEFFICIENTS  FOR  ACCELERATED 
FLOW  THROUGH  ORIFICES,  by  James  W.  Daily  and 
Wilbur  L.  Hankey,  Jr.  Technical  rept.  no.  10  on 
Contract  N5ori-07826.   Oct  53,  23p.  10  refs. 
AD  28  572. 
Order  from  LC  ml$2.70.  ph$4.80  PB  147  157 

The  investigation  erf  fluid  frictiem  in  unsteady  motion 
was  extended  to  include  the  frictiemal  resistance 
caused  by  orifices  in  accelerated  flow.  Two  different 
orifices  were  investigated,  each  located  in  a  region 
of  fully  developed  conduit  boundary  layer  and  velocity 
profile.   Orifices  of  area  ratios  0. 5  and  0. 7  were  in- 
stalled 38.5  diameters  from  the  entrance  nozzle  in  a 
1-in.  -diam  tube,  and  the  vel<x:ity  and  acceleration  of 
flow  were  programmed  by  a  servewnechanism  cemtrol- 
ling  the  pressure  difference  between  the  supply  and 
receiving  tanks  erf  the  water  tunnel.  The  tests  covered 
a  conduit  Reynolds  number  range  frewn  5  x  10^  to 
3  x  10^  and  acceleratiems  up  to  35  ft/sec/sec.  The 
results  showed  that(l)  the  coefficient  of  head  drop 
is  independent  of  the  Reynolds  number  and  is  a  func- 
tion of  the  acceleration  parameter,  (2)  the  friction- 
al  resistance  for  a  given  instantaneous  velocity  of 
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flow  through  an  orifice  is  apipreciably  less  than  for 
steady  flow  at  the  same  velocity;  and  (3)  the  frictional 
resistance  for  a  given  instantaneous  velocity  of 
accelerated  flow  through  an  orifice  decreases  with 
increasing  acceleration.    A  reanalysis  was  made  of 
previous  measurements  with  a  clear  conduit,  and  this 
analysis  indicated  that  (1)  the  coefficient  of  head  drop 
is  a  function  of  the  Reynolds  number  as  well  as  the 
acceleration  parameter;  ancl(2)  the  frictional  resist- 
ance for  a  given  instantaneous  velocity  of  accelerated 
flow  through  a  uniform  diameter  smooth  tube  is  equal 
to  or  possibly  slightly  greater  than  that  for  steady 
flow  at  the  same  velocity. 


Institute  for  Fluid  Dynami(is  and  Applied  Mathe- 
matics, U.  of  Maryland,  Cjollege  Park. 
CYLINDRICAL  SHOCK  WAVES  PRODUCED  BY  IN- 
STANTANEOUS ENERGY  RiELEASE  IN  MAGNETO- 
GAS  DYNAMICS,  by  S.  I.  PHi.    Rept.  on  Contract 
AF  18(600)993.   Feb  58,  32p|.  4  refs.   Technical  note 
BN-120;  AFOSR-TN-58-215J  AD-154  116. 
Order  from  LC  mi$3.00,  ph($6.30  PB  147  454 

The  behavior  of  a  cylindrical!  shock  wave  produced  by 
instantaneous  energy  release  along  a  straight  line  of 
infinite  extent  In  a  conductinjg  gas  subjected  to  a  mag 
netic  field  with  circular  lineis  of  force  has  been  ana- 
lyzed.  Initially  the  gas  is  at  rest  and  has  constant 
temperature.   Both  the  initiaj  density  and  the  initial 
magnetic  field  H©    are  assuhied  to  be  inversely  pro- 

portional  to  some  power  of  the  radial  distance  r.    It 
was  found  that  similar  solutions  exist  CMily  if  H©    is 

propcM-tional  to  1/r.    Similar  solutions  for  various 
initial  density  distributions  have  been  obtained.   Nu- 
merical examples  are  given  for  constant  initial 
density.   The  magnetic  field, has  great  influence  on  the 
pressure  distribution  but  Utile  influence  on  the  density 
distribution  within  the  shock.   The  pressure  near  the 
shock  front  is  increased  by  the  magnetic  field  while 
that  near  the  center  of  the  region  is  decreased.   In 
general,  the  magnetic  field  increases  the  flow  veloc- 
ity within  the  cylindrical  sh(k:k.   (Author) 


Jet  Propulsion  Center,  Purflue  U. ,  Lafayette,  Ind. 
A  ^UDY  OF  THE  MEAN  THICKNESS  OF  THE 
UQUID  FILM  AND  THE  CHARACTERISTICS  OF 
THE  INTERFACIAL  SURFACE  IN  ANNULAR.   TWO- 
PHASE  FLOW  IN  A  VERTICAL  PIPE,  by  D.  A. 
Charvonia.    Interim  rept.  n<^.  59-1  on  Contracts  Nonr- 
1100(14)  and  N6ori- 105(03).    May  59.  266p.  35  refs. 
Proj.  Squid  Technical  rept.  PUR-39-T-R. 
Order  from  LC  mi$  11.10.  p^4 1.10        PB  145  908 
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An  experimental  lnve8tigati<>n  of  annular,  two- phase 
flow  was  conducted  in  a  vertical  tube.  2.498  in.  ID  and 
28  in.  long,  employing  water  and  air  at  ambient  tem- 
peratures and  pressures  as  the  Liquid  and  gaseous 
media  respectively.   An  analysis  of  downward,  annular, 
two-phase  flow  is  presented  and  the  results  of  that 
analysis  are  comptu-ed  graphically  with  those  from  the 
experimental  investigations.  The  experimental  studies 
were  concerned  with  extremiely  thin  liquid  films.   The 
results  ai  the  investigation  imdicate  that  the  amplitudes 
and  frequencies  of  the  interlSacial  waves  are  related  by 


definite  spectra.  The  analysis  provides  a  method  for 
predicting  the  mean  liquid  film  thickness  and  pressure 
gradient  in  the  gas  stream  in  downward,  annular,  two- 
phase  flow  if  the  rates  of  flow  of  the  two  fluid  media, 
their  physical  properties,  and  the  pipe  diameter  are 
known. 


Naval  Ordnance  Test  Station  [China  Lake,  Calif.  ] 
ON  THE  MOTION  OF  VORTICES  BEHIND  A  CIR- 
CULAR CYLINDER,  by  I.   Michelson.    29  Oct  51, 
26p.  9  refs.    Technical  memo.   377. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  146  945 

The  flow  of  a  uniform  stream  of  perfect  (i.  e. ,  incom- 
pressible and  inviscid)  fluid  past  a  circular  cylinder 
and  two  nearby  complex,   vortex-line  singularities  is 
considered.    For  the  most  part,   interest  is  confined 
to  the  flow  in  which  the  singularities  are  symmetri- 
cally situated  downstream  of  the  cylinder.    The  class- 
ical methods  of  potential  theory  are  applicable  to  the 
study  of  the  resulting  unsteady  motion,  and  a  large 
amount  of  information  is  thus  obtained  concerning  the 
kinematics  of  the  entire  motion  as  well  as  the  forces 
and  pressures  which  act  on  the  cylinder. 


METALLURGY 


Armour  Research  Foundation,  Chicago,  111. 
DEVELOPMENT  OF  PARTIALLY  VOLATILE  BRAZ- 
ING FILLER  ALLOY  FOR  HIGH-TEMPERATURE 
APPUCATION  AND  RESISTANCE  TO  OXIDATION,  by 
William  M.  Lehrer  and  Harry  Schwartzbart .  Rept.  for 
1  Apr  58-31  Mar  59  on  Metallic  Materials,  Contract 
AF  33(616)5654,  continuation  on  Contract  AF 
33(600)33406.  Dec  59,  45p.  7  refs.  WADC  Technical 
rept.  59-404;  AD- 232  969. 
Order  from  OTS  $1.25  PB  161  746 

Experimental  brazing  filler  alloys  have  been  developed 
containing  temperature  depressants  which  have  been 
volatilized  during  the  brazing  of  stainless  steel,  leaving 
joints  of  high  remelt  temperature.  The  mechanisms  by 
which  remelt  temperature  is  increased  have  been 
studied  for  the  range  of  alloys  investigated  which  con- 
tained nickel,  chromium,  germanium,  iron,  lithium, 
and  phosphorus  .  The  two  main  mechanisms  are  (i) 
dissolution  of  the  base  metal  in  the  filler  metal  and 
diffusion  of  constituents  of  the  filler  metal  into  the  base 
metal  and  (ii)  volatilization  of  the  filler  metal  con- 
stituents ,  It  has  been  shown  theoretically  and  experi- 
mentally that  in  order  for  remelt  temperature  to  in- 
crease there  must  be  solid  solubility  of  the  diffusing  or 
volatile  element  in  the  filler  alloy.  (Author) 


Bell  Aircraft  Corp.    [Buffalo.   N.   Y.  ] 
MECHANICAL  PROPERTIES  OF  SELECTED 
ALLOYS  AT  ELEVATED  TEMPERATURES,    PART  L 
by  Harry  A.   Pearl,  George  F.   Kappelt,  and  Edmund  J. 
King.    Rept.  for  July  58- Sep  59  on  Materials  Appli- 
cation, Contract  AF  33(616)5760.    Mar  60,  268p. 
WADC  Technical  rept.   59-702,    Pt.   1., 
Order  from  OTS  $4.  00  PB  161  761 
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Six  materials  in  plate  and  bar  form  were  subjected  to 
tension,  compression,   bearing,  and  shear  stresses  at 
various  temperatures  after  exposure  times  of  1/2,   10, 
100,  and  1000  hours  at  selected  test  temperatures. 
The  materials  studied  and  the  temperature  range  of 
testing  were:  AM  355  -  R.  T.   -  lOOOOF,   PH  15-7MO  - 
R.  T.   -  1000°F,   HK31-H24  -  R.  T.   -  6000F,  A  286  - 
R.  T.   -  1200OF,   Udimet  500  -  R.  T.   -  1700°F  and 
Inconel  X  -  R.  T.   -  1500OF.    In  general  the  test  re- 
sults show  that  most  of  the  material  properties  re- 
gardless of  the  type  of  stress  imposed  decrease  with 
temperature  and  time.    Time  of  exposure  was  not  as 
effective  in  lowering  the  properties  as  the  tempera- 
ture.   The  A  286  alloy  did  show  mechanical  properties 
higher  after  prolonged  exposure  due  to  aging  at  some 
temperatures.    The  sharp  drop  off  in  properties  that 
the  other  alloys  exhibited  at  the  higher  temperatures 
was  not  characteristic  of  the  A  286  alloy.    Compari- 
sons between  alloys  are  made  only  where  the  temper- 
ature range  of  operation  is  common  to  both.  (Author) 


Cloud  Physics  Lab.  ,   U.  of  Chicago,   111. 
RANDOMIZED  SEEDING  OF  OROGRAPHIC 
CUMULUS,    1957:  PART  I,  by  Louis  J.   Battan  and 
A.  Richard  Kassander  (U.  of  Arizona).    Rept.  on 
Contracts  AF  19(604)1388  and  NSF  Grant  G-4175. 
15  Feb  58,   22p.   3  refs.    Qoud  Physics  Lab.   Tech- 
nical note  no.   12. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  137  727 

This  report  deals  with  a  description  of  the  design  of 
the  experiments  and  a  summary  of  the  analysis  of  the 
rain  gage  data.    During  the  summer  of  1957  there 
were  16  pairs  of  days  studied.    The  analysis  suggests 
that  seeding  had  a  positive  effect,   but  statistical  tests 
show  that  the  differences  between  the  rainfall  on 
seeded  and  non- seeded  days  could  not  be  shown  to  be 
statistically  significant  at  an  acceptable  confidence 
level. 


General  Mills,  Inc.,  Minneapolis,  Minn. 
ELECTRON  MIRROR  MICROSCOPY  IN  MAGNETIC 
AND  METALLURGICAL  STUDIES,  by  LudwigJ. 
Mayer.    Final  rept.  for  1  Oct  57-30  Sep  59  on  Con- 
tract AF  33(616).3852.    Oct  59,  81p.  46  refs.    WADC 
Technical  rept.  59-640. 
Order  from  OTS  $2.25  PB  161  710 

Electron  mirror  microscopy  (EMM)  can  be  utilized  for 
the  observation  of  magnetic  patterns  recorded  on  mag- 
netic tapes.    EMM  reveals  magnetic  domain  patterns 
in  magnetic  materials  with  a  uniaxial  direction  of  easy 
magnetization  and  in  materials  with  several  directions 
of  easy  magnetization  exhibiting  basically  flux  closure 
domain  configurations.   On  silicon-iron  three  types  erf 
domain  manifestations  were  observed.   Motion  pic- 
tures photographed  directly  from  the  screen  of  the 
electron  mirror  microscope  portray  quite  adequately 
the  domain  patterns  set  in  motion  by  applied  magnetic 
fields.   EMM  is  particularly  well  suited  for  direct 
visual  observation  of  magnetic  stray  fields  at  grain 
boundaries.    It  is  also  possible  to  observe  domain  and 
domain  movement  in  the  different  types  of  thin  mag- 
netic films.    A  method  of  magnetic  writing  is  possible 
which  is  based  on  a  local  reversal  of  the  direction  of 
magnetization  in  suitable  premagnetized  film  by  tem- 
porarily elevating  the  temperature  above  the  Curie 
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point.   By  utilizing  the  dissipation  energy  of  a  focused 
electron  beam  for  this  purpose  quite  well  defined 
traces  of  reversed  magnetization  could  be  recorded 
on  MnBi  films.  These  traces  were  magnetically 
erasable.   Writing  speeds  of  3  x  10*  bits/sec  and  in- 
formation densities  of  lO^  bits/cm^  could  be  achieved. 
With  a  newly  designed  vacuum  hot  stage,  the  formation 
of  MnBi  films  was  observed  by  means  of  the  Kerr 
magneto-optic  effect,  thus  achieving  for  the  first  time 
visual  observation  of  the  nascent  state  of  ferromag- 
netism.    Experiments  showed  that  uniform  MnBi  films 
grow  frcMn  only  a  few  randomly  distributed  nucleation 
spots. 


Grumman  Aircraft  Engineering  Corp. ,  Bethpage, 

N.  Y. 
EVALUATION  OF  TITANIUM  SHEET  ALLOYS,  by 
Francis  X.  Drumm.   Quarterly  progress  rept.  no.  3, 
1  July-30  Sep  58,  on  Contract  NOa8-58-100C. 
30  Oct  58,  31p.    Rept.  R  82053013.  3. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  137  867 

Progress  consisted  of  preliminary  manufacturing  eval- 
uation, which  included  bend  testing,  adhesive  bonding, 
dimpUng  and  resistance  spot  welding.  The  effea  of 
elevated  temperatures  upon  solution  heat  treated 
material  was  investigated. 


Illinois  U. ,  Urbana. 
PROTECTIVE  COATINGS  FOR  REFRACTORY 
METALS,  by  Clifton  G.  Bergeron,  Arthur  L. 
Friedberg  and  others.    Rept.  for  June  58 -Aug  59  on 
Ceramic  and  Cermet  Materials,  Contract 
AF  33(616)5734.   Jan  60,  50p.  45  refs.    WADC  Tech- 
nical rept.  59-526. 
Order  from  OTS  $1 .  25  PB  161  739 

Tests  with  tungsten  wire  encapsulated  in  evacuated 
fused  silica  tubes  demonstrated  the  impermeability  of 
oxygen  at  temperatures  above  3000°F.  for  several 
hours,  as  evidenced  by  the  non-oxidation  of  the  en- 
cased tungsten.    Preliminary  experiments  showed  that 
oxygen-free  atmospheres,  but  not  high  vacuum  condi- 
tions, were  required  for  successful  applicatiCMi  of 
ceramic  coatings  on  tungsten.    Vitreous -bonded  coat- 
ings, consisting  of  zircon  and  a  low  expansion  re- 
fractory glass,  protected  tungsten  wire  sjjecimens  at 
temperatures  erf  3600^.  for  3-1/2  hours  using  a 
direct  resistance  heating  test.   Combinations  of 
silicide  and  vitreous -bonded  coatings,  SiO  coatings, 
and  flame -spn-ayed  coatings  were  investigated. 
(Author) 


Naval  Engineering  Experiment  Station,  Annapolis, 

Md. 
INVESTIGATION  OF  HK5H- TEMPERATURE  NOTCH 
SENSITIVITY  IN  A  LOW-CARBON  CR-MO-V 
PIPING  STEEL,  by  R.  B.  Niederberger.    24  Mar  59, 
22p,    16  refs.    Research  and  Develc^ment  rept. 
910038E;  AD-215  987. 
Order  from  LC  mi$2..70,  ph$4.  80  PB  147  483 

Notched  and  smooth  bar  rupture  data,  at  tenperatures 
of  1000°  and  1 100°F  and  times  up  to  several  thousand 
hours,  are  presented  for  a  low-carbon  Cr-Mo-V 
steam  piping  steel.    It  was  found  that  notch  sensitivity 
was  dependent  on  stress  as  well  as  riqjture  time  and 
temperature. 
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New  York  U.  Coll.  of  Engineering.  N.  Y. 
DEVELOPMENT  OF  PROTECTIVE  COATINGS  FOR 
REFRACTORY  METALS,  by  C.  G.  Goetzel.  P.  S. 
Venkatesan,  and  R.  F.  Bunshah.    Rept.  for  1  June  58- 
31  May  59  on  Ceramic  and  Cermet  Materials,  Con- 
traa  AF  33(616)5735.    Feb  60,  57p.  44  refs.    WADC 
Technical  rept.  59-405. 
Order  from  OTS$  1.50  PB  161  736 

A  preliminary  study  of  ihei  feasibility  of  protecting 
tungsten  against  oxidation  at  1650°C  (30CI()'*F)  was 
undertaken.    Rhodium  was  selected  from  the  noble 
metal  group  as  the  most  ptomising  metallic  type  of 
coating.    It  was  applied  by  electrolytic  deposition, 
either  direaly  onto  thoriaoed  or  pure  tungsten  wires, 
or  onto  intermediate  coats  containing  the  elements 
rhenium,  chromium  and  silicon.    These  sub-coats 
served  several  purposes,  Buch  as:  (1)  providing  a 
layer  of  intermediate  expansion  characteristics  be- 
tween those  of  the  substraoe  and  the  rhodium  coat; 
(2)  modifying  the  oxides  formed  on  the  surface  of  the 
substrate;  or  (3)  promoting  the  formation  of  liquid 
phases  at  the  surface  that  would  freely  flow  and  seal 
exposed  areas  ai  the  substtate. 

Ferrous  Metals 


Defense  Metals  Information  Center,   Battelle 

Memorial  Inst. ,   Columbus,  Ohio. 
WELPING  OF  HIGH- STRENGTH  STEELS  FOR  AIR- 
CRAFT AND  MISSILE  APPLICATIONS,   by  H.   W. 
Mishler,  R.   E.  Monroe,  aiid  P.  J.  Rieppel.   Rept.  on 
Contract  AF  18(600)1375.    !12  Oct  59,  93p.  43  refs. 
DMIC  rept.    118;  AD-228  629. 
Order  from  OTS  $2.  25  PB  151  074 

This  report  summarizes  th(e  materials  and  procedures 
currently  being  used  in  the  aircraft  and  missile  in- 
dustry to  arc  and  resistance  wejd  high- strength  steels. 
The  steels  discussed  are  (|)  low-alloy  martensitic 
steels.  (2)  hot- work  die  steels.  (3)  martensitic  stain- 
less steels,  and  (4)  precipitation -hardening  stainless 
steels.    For  each  class  erf  ateel,   welding  techniques 
and  procedures  are  discussed,  arc-welding  filler 
materials  are  described,  aixj  mechanical  properties 
of  arc  and  resistance  welda  are  listed.    A  discussion 
is  included  of  design,  testing,  and  inspection 
techniques  as  applied  to  wejdments  made  from  these 
high- strength  steels.    (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
CRACK  PROPAGATION  TEJSTS  OF  HIGH- STRENGTH 
SHEET  MATERIALS.    PART  IV  .   THE  EFFECT  OF 
WARM  PRE -STRAINING,  l^J.  E.  Srawley  and  C.  D. 
Beachem.    18  Apr  60,  20p.  |5  refs.    NRL  Rept.  5460. 
Order  from  OTS  JO.  50  PB  161  355 

Evidence  is  presented  that  the  weakening  effect  of  the 
cracks  provided  in  crack -propagation  test  specimens 
o€  high- strength  sheet  steelis  may  be  substantially 
mitigated  by  straining  at  moderately  elevated  tem- 
peratures, where  the  mode  of  fracture  is  entirely 
shear,  before  testing  at  lower  temperatures.   The  im- 
provement in  load-bearing  capacity  of  the  specimens 
resulting  from  the  pre-straining  treatment  is  greater 
the  lower  the  testing  temperature.   The  effea  is  be- 


lieved to  be  mainly  a  result  of  blunting  of  the  crack 
fronts  in  the  vicinity  of  the  specimen  surfaces  by 
plastic  flow  and  shear  cracking  during  pre-straining. 
It  might  be  of  some  practical  value  in  reducing  the 
effective  severity  of  undiscovered  cracks  in  certain 
thin-walled  structures,  thus  improving  the  integrity 
of  such  struaures.   (Author)  (See  also  PB  151  770) 


Nonferrous  (except  light)  Metals 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,   N.  J. 
INVESTIGATION  OF  COLUMBIUM  AS  AN  ELEC- 
TROLYTIC CAPACITOR  ANODE,  by  Clyde  Pea  body 
and  Albert  Lunchick.    15  Aug  59,    17p.    1  ref. 
USASRDL  Technical  rept.   2069;  AD-226  038. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  935 

The  metal  columbium  was  studied  as  an  electrolytic 
capacitor  anode.    Samples  of  columbium  anodes  both 
in  unetched  foil  and  sintered  pellet  form  were  anod- 
Ized  and  compared  with  tantalum  controls.    Higher 
capacitance  values  for  the  columbium  electrolytics 
were  observed,   but  the  cap>acitance  gain  promised  by 
the  higher  dielectric  constant  of  columbium  oxide  was 
not  fully  realized  due  to  the  thicker  columbium  oxide 
films.    For  similar  density  ratios  of  columbium  and 
tantalum  sintered  pellets,  however,   better  than  80% 
capacitance  gain  per  unit  volume  was  realized  with 
columbium.    Wet  dissipation  factors  of  columbium 
specimens  were  similar  to  those  for  tantalum.    The 
d.  c.   leakages  of  the  former  were  higher,  although 
still  well  within  practical  limits.    (Author) 


Defense  Metals  Information  Center.  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
OXIDATION  BEHAVIOR  AND  PROTECTIVE  COAT- 
INGS FOR  COLUMBIUM  AND  COLUMBIUM -BASE 
ALLOYS,  by  W.  D.  Klopp.    Rept.  on  Contract 
AF  18(600)1375.    15  Jan  60,  97p.  63  refs.    DMIC 
Rept.  123. 
Order  from  OTS  %2.  25  PB  151  080 

Available  information  on  the  oxidation  behavior  of  and 
procective  coatings  for  columbium  and  columbium -base 
klloys  is  summarized  and  discussed.    Unalloyed  colum- 
bium forms  a  tarnish  film  and  reacts  parabolically 
with  air  or  oxygen  up  to  about  450  C.    In  this  tempera- 
ture range  the  proteaive  film  blisterg  and  unprotec- 
tive,  white  Cb205  forms.   Oxidation  behavior  is  linear 
after  formation  of  Cb205,  the  rate  increasing  appreci- 
ably with  increasing  temperature.    Cb205  is  solid  to 
15()0  C.    Binary  additions  which  impnrove  the  oxidation 
resistance  include  Ti,  Zr,  Mo,  W,  Cr,  and  V.   Ti  and 
Zr  also  improve  the  contamination  resistance  of 
columbium.   Ternary  and  higher  alloying  produces 
further  significant  improvements  in  oxidation  behavior 
by  fjromoting  formation  of  complex  oxide  scales. 
Several  of  the  best  systems  are  Cb-Cr-Al,  Cb-Fe-Al, 
Cb-Mo-Al,  Cb-Ti-Al,  and  Cb-Ti-Cr.    Improvements 
up  to  1000-fold  over  unalloyed  columbium  are  possible, 
but  the  most  oxidation-resistant  alloys  are  unfabric- 
able.    Information  on  protective  coatings  for  colum- 
bium is  limited.    The  best  coatings  to  date  appear  to 
be  a  duplex  LM-5  coating  and  a  modified  Ni-C  coating. 
(Author) 
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Structural  Metallurgy  and  Corrosion 


Armour  Research  Foundation,  Chicago,  111. 
A  STUDY  OF  TERNARY  PHASE  DIAGRAMS  OF 
TUNGSTEN  AND  TANTALUM,  by  W.   Rostoker. 
Rept.  for  1  Apr  58-31  July  59  on  Metallic  Materials, 
Contract  AF  33(616)5678.   Mar  60,  93p.   41  refs. 
WADC  Technical  rept.  59-492. 
Order  from  OTS  $2.  25  PB  161  709 

Phase  relationships  in  36  ternary  refractory  metal 
systems  were  investigated.    Some  28  related  binary 
systems  were  first  established  by  reviewing  the 
literature  and  doing  whatever  supplementary  experi- 
mental work  necessary  to  assure  a  valid  basis  for  the 
ternary  studies.    Nearly  200  ternary  alloy  compositions 
were  prepared  from  high- purity  alloying  ingredients 
by  nonconsumable  electrode  arc- melting  procedures. 
TTiese  alloys  were  studied  metallographically  in  the 
as- cast  condition  as  well  as  after  annealing  at  and 
quenching  from  1500  and  1000°C.    The  main  purpose  of 
this  effort  was  to  scan  the  solid  solubility  limits  of 
ternary  systems  based  on  tungsten  and/ or  tantalum 
and  involving  the  following  metals:  molybdenum, 
niobium,  vanadium,  chromium,  osmium,  and  rhenium. 
The  diagrams  presented  herein  are  intended  to  serve 
as  a  foundation  for  future  alloy  development  Because 
none  of  the  systems  presented  is  completely  detailed, 
definitive  work  can  and  should  be  done  as  the  specific 
need  arises.    (Author) 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
AN  INVESTIGATION  OF  THE  STRUCTURE  OF 
COPPER  AFTER  EXPOSURE  TO  VERY  INTENSE 
^RESS  WAVES,  by  G.  Moss  and  C.  Glass.    Feb  60, 
19p.  12  refs.    BR L  memo.  rept.  1248. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  490 

X-ray  diffraction  techniques  were  used  to  examine  an 
explosively  loaded  copper  single  crystal  for  presence 
of  macro-twins  and  kink  bands.   The  results  did  not 
indicate  the  presence  of  mechanical  macro-twins, 
but  instead  kink  bands  which  are  commonly  found  in 
slowly  deformed  copper.    (Author) 


Battelle  Memorial  Inst. ,   Columous'  Ohio. 
INVESTIGATION  OF  THE  PROPERTIES  OF  TAN- 
TALUM AND  ITS  ALLOYS,  by  Frank  F.   Schmidt, 
William  D.    Klopp  and  others.    Rept.  for  1  May  58- 
31  Dec  59  on  Metallic  Materials,  Contract  AF  33(616) 
5668.    Mar  60,   112p.  53  refs.  WADD  Technical 
rept.   59-13. 
Order  from  OTS  $2.  50  PB  161  758 

The  reactions  of  unalloyed  tantalum  with  air,  nitro- 
gen, and  oxygen  were  studied.    Vacuum  sintering  at 
high-purity  and  high-impurity-content  tantalum  pow- 
ders was  investigated  to  determine  the  conditions  re- 
quired for  purification.    The  effects  of  alloying  on  the 
oxidation  behavior  of  tantalum  were  determined.    Sev- 
eral alloying  elements  were  found  to  be  effective  in 


reducing  both  scaling  and  ccmtamination.    Interstitial s 
were  studied  for  their  effects  oti  mechanical  behavior 
at  low  and  elevated  temperatures.    Screening  studies 
were  conducted  on  the  effects  of  substitutional  alloy- 
ing on  mechanical  properties  at  room  temperature 
and  at  2200°.F.    References  are  included.  (Author) 


Birmingham  U.  (Gt.  Brit. ) 
THE  MIGRATION  OF  GRAIN  BOUNDARIES  IN 
METALS  UNDER  THE  INFLUENCE  OF  A  TEM- 
PERATURE GRADIENT,  by  R.  W.  Cahn  and 
R.  W.   Lucas.    Technical  summary  rept.  for  Oct  56- 
Oct  58  on  Contract  AF  61(514)1020.    [1958]  40p. 
11  refs.    AFOSR-TN-58-1056;  AD- 206  941. 
Order  from  LC  nii$3.  00,  ph$6.  30  PB  146  844 


Columbia  U. ,  New  York. 
CREEP  AND  PLASTIC  DEFORMATION  IN  CYLIN- 
DRICAL SffiLLS,  by  Alfred  M.   Freudenthal  and 
Maciej  P.   Bieniek.    Rept.  for  Dec  58 -May  59  on 
Materials  Analysis  and  Evaluation  Techniques,  Con- 
tract AF  33(616)6112.    Mar  60,  21p.  2  refs.    WADC 
Technical  rept.  59-399. 
Order  from  OTS  $0.  75  PB  161  706 

In  the  first  part  of  this  report,  the  problem  of  creep 
deformation  and  bending  moments  in  the  vicinity  of  a 
freely  supported  or  fixed  end  of  a  long,  cylindrical 
shell  is  solved  under  conditions  erf  stationary  (second 
stage)  creep,   using  an  approximate  method  based  on 
extremum  principles  of  dissipative  media  which  are 
valid  for  the  assumed  uni-axial  and  non-linear  creep - 
law^=  Ktf"".    The  results  of  analysis  are  checked  by 
experiment.    In  the  second  part  oif  this  report  results 
of  tests  of  steel  cylinders  under  internal  pressure, 
producing  large  plastic  deformation,  are  given,  illus- 
trating the  relation  between  problems  of  non- linear 
creep  and  plastic  deformation.    (Author) 


Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
ALUMINUM  ALLOY  CORROSION  EVALUATION,  by 
Franklin  J.  Gillig.    Final  rept.  on  Contraa  NObs- 
72056.    30  Sep  58,  26p.  1  ref.    Rept.  no.  KC-1042-M- 
11;  AD-213  449. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  018 

Five  aluminum  alloys  5154,  5356,  6063,  6061  and 
5083  were  evaluated  to  determine  the  effects  of  possi- 
ble aircraft  carrier  deck  environments  on  their 
mechanical  properties  and  corrosion  resistance.   The 
envircmments  included  intermittent  and  continuous  ex- 
posures to  temperatures  between  lOO^F  and  1000^. 
Mechanical  property,  intergranular  corrosion,  and 
stress  corrosion  data  are  given.    No  difference  in  the 
effect  of  intermittent  and  continuous  exposures  to  a 
given  temperature  was  found  as  long  as  the  cumulative 
time  at  temperature  was  the  same.    Stress  corrosion 
failures  were  encountered  only  in  the  5083  alloy  ex- 
Dosed  to  300OF  for  150  hours.   (Author) 


Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y. 
INVESTIGATION  OF  THE  COMPRESSIVE.  BEARING, 
AND  SHEAR  CREEP- RUPTURE  PROPERTIES  OF 
AIRCRAFT  STRUCTURAL  METALS  AND  JOINTS  AT 
ELEVATED  TEMPERATURES,  by  Luke  A.   Yerkovlch. 
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Rept.  for  1  June  58-31  July  59  on  Materials  Analysis 
and  Evaluation  Techniques.  CJontract  AF  33<616)5772. 
Mar  60,   lllp.  6  refs.   WA DC  Technical  rept.  59-572. 
Order  from  OTS  $2.  50  PB  161  717 

This  report  summarizes  in  tabular  and  chart  form  the 
high  temperature  short  time  (Jeformation  properties  of 
16  V-  2.  5  Al  tiwnium  alloy  and  Vascojet  1000  alloy 
steel  in  tension,  compressioa  bearing  and  shear.    In 
addition,  correlations  of  the  oensile  creep -rupture 
properties  with  corresponding  compression,  bearing 
and  shear  creep-rupture  properties  are  presented.  The 
creep-rupture  characteristics  of  single- rivet  lap  type 
joints  and  two -rivet  double  r  type  Joints  prepared  from 
the  test  alloys  are  presented.    Correlations  between 
measured  joint  creep -rupture  and  predicted  joint 
creep -rupture  are  included.    <  Author) 


Dayton  U.  Research  Inst. ,  Ohio. 
FURTHER  INVESTIGATION  01    THE  EFFECTS  OF 
MOLTEN  BORON  OXIDE  ON  I  HIGH  TEMPERATURE 
MATERIALS,  by  Joseph  W.  Rosenbery.    Rept.  on 
Aviation  Fuels,  Contraa  AF  $3(616)3898.   Jan  60, 
102p.   11  refs.    WADC  Techni^l  rept.  59-205. 
Order  from  OTS  $2.50  ,  FB  161  703 

The  corrosion  resistance  of  a' group  of  high  tempera- 
ture materials,  typical  of  tho$e  available  for  use  in 
aircraft  power  plants,  was  evaluated  in  a  boron  oxide 
environment.    Exposure  consisted  of  cyclic  immersion 
in  B2O3  at  temperatures  of  1750©  -  220boF.  for  periods 
up  to  145  hours  in  an  air  atmoephere.   The  results 
indicate  aluminum,  manganese,  and  carbon  as  alloy 
constituents  are  detrimental  to  corrosion  resistance, 
while  Si  appears  to  produce  beneficial  effects.   Sev- 
eral possible  mechanisms  of  attack  by  molten  boron 
oxide  are  postulated  to  explain  the  data. 


Denver  Research  Inst.  ,  Cole 
DEVELOPMENT  OF  A  COPPSR-BASE  CERMET  BY 
THE  MELT- SATURATION  METHOD,  by  Leonard  E. 
Olds.  Summary  rept.  for  5  r>c  56-5  Aug  57  on 
Subcontract  MOSD  60145  to  Contract  AF  04(645)24. 
15  Aug  57.  33p.  10  refs. 
Order  from  LC  mi $3.  00,  ph$<i. 


30 


PB  147  737 


a  process  of  forming  a 


The  melt- saturation  method  is     ^ 

ceramic  compound  in  a  metal  by  precipitating  the 
compound  from  a  liquid  solution.    This  report  de- 
scribes the  preparation  by  thia  method  of  copper 
alloys  nominally  containing  0.  $,    1,   2,  and  4  percent 
ThB4.    Significant  improvements  were  obtained  in  ele- 
vated temperature  strengths,   the  Cu-4%  ThB4  alloy 
having  almost  four  times  the  strength  of  pure  copper 
at  1800°F.    The  ductility  loss  associated  with  this 
strengthening  was  approximateily  30  to  40  percent. 
Metallographic  and  X-ray  diffrbction  examinations 
indicated  that  both  the  ThB4  an<l  the  ThB^  phases  were 
precipitated  from  the  copper  nielt.    The  strengthening 
of  the  alloys  by  these  phases  a|}pears  to  be  associated 
with  the  formation  sulmiicroscopic  borides  even 
though  all  of  the  alloys  prepared  for  this  study  con- 
tained massive  borides  with  variable  amounts  of  seg- 
regation.   Attempts  were  made*  to  measure  the 
thermal  diffusivity  of  the  alIoy$;  however,  the  tests 
were  made  under  conditions  w^ich  led  to  unreliable 
results.    Some  evidence  was  obtained  to  indicate  an 


unbalance  in  alloy  composition  with  a  resulting  ex- 
cess of  either  boron  or  thorium  in  solid  solution. 
Under  such  conditions  the  thermal  conductivity  of  the 
alloys  would  be  low.    (Author) 


Digital  Computer  Lab . ,  U.  of  Illinois.  Urbana. 
CALCULATION  OF  ORDER  PARAMETERS  IN  A 
BINARY  ALLOY  BY  THE  MONTE  CARLO  METHOD, 
by  Lloyd  D.  Fosdick.  Rept.  on  Contract  Nonr- 
1834(27).  7  Apr  59,  27p.  12  refs.  Rept.  no.  87. 
Order  from  LC  miJ2.70,  ph$4.80  PB  146  033 

A  sampling  scheme  used  by  others  in  equations  of 
state  computations  for  gases  has  been  used  to  investi- 
gate order-disorder  phenomena  in  a  face-centered 
cubic  A3B  alloy,  CU3AU. 


Franklin  Inst.  Labs,  for  Research  and  Develop- 
ment, Philadelphia.  Pa. 
DISLOCATIONS  IN  DEFORMED  SINGLE  CRYSTALS 
OF    a -BRASS.    PART  IL    PILE  UPS,  by 
J.   D.   Meakin  and  H.  G.   F.   Wilsdorf.    Rept.   on 
Contract  A F  49(638)162.    Feb  60.  29p.   20  refs. 
Interim  rept.   I1A2027-2;  AFOSR-TN-60-4. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  147  282 

An  etching  technique  has  been  used  to  investigate  the 
dislocation  structure  of  deformed  alpha  brass  single 
crystals.    Divergences  between  the  experimental  and 
theoretical  spacings  in  the  isolated  pile-ups  and  the 
origin  of  the  stress  maintaining  the  pile-ups  are 
discussed.    (See  also  PB  144  570) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
THIN  METAL  FILMS  AS  CORROSION  INDICATORS, 
by  Richard  B.  Belser  and  Niels  Engel.    Rept.  for 
15  Nov  58-31  Dec  59  on  Finishes  and  Materials 
Preservation,  Contract  AF  33(616)3879.    Mar  60,  74p. 
12  refs.    WADC  Technical  rept.  59-759. 
Order  from  OTS  $2.00  PB  161  757 

Thin  metal  films  were  evaluated  as  corrosion  indi- 
cators for  packages.    Over  500  films  deposited  on 
glass  substrates  were  examined  by  exposure  in  sealed 
containers  at  25°C  and  at  known  relative  humidities  of 
from  0  to  70  percent .    Iron,  copper,  manganese,  mag- 
nesium and  bimetal  iron-copper  films  were  studied. 
Although  pure  metal  films  did  not  corrode  to  a  signifi- 
cant degree  at  70%  R.  H.  additions  of  sensitizing  ma- 
terials such  as  acid  fames  Or  inorganic  salts  to  the 
films  caused  them  to  deteriorate  rapidly  at  these  con- 
ditions.   Such  sensitization  occurred  inadvertently  dur- 
ing specimen  preparation  unless  suitable  precautions 
were  taken.   (Author) 


Instrumentation  Lab.  ,  Mass.   Inst,  of  Tech. . 

Cambridge. 
THE  PROPERTIES  OF  METALS  AND  ALLOYS  OF 
PARTICULAR  INTEREST  IN  PRECISION  INSTRU- 
MENT CONSTRUCTION;  COMPILATION'  OF  DATA 
FROM  VARIOUS  HANDBOOKS  AND  OTHER 
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SOURCES,   by  L.  M.   Schetky.    Rept.  on  Contract 

AF  33(616)2039.    Jan  57,   42p.   Rept.   R-137; 

AD- 144  130. 

Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  266 

The  present  compendium  is  a  selection  of  values  felt 
to  be  the  best  available  at  this  date.    In  several  class- 
es of  alloys  the  properties  will  vary  widely  with  heat 
treatment  and  method  of  fabrication.    As  a  criterion 
for  selection  of  a  material  destined  for  use  in  re- 
stricted space  or  under  conditions  calling  for  low 
weight,  the  parameter  strength- to- weight  ratio  is 
often  used;  in  the  field  erf  precision  instruments  this 
is  a  misleading  guide,   since  for  reasons  of  dimen- 
sional stability  it  is  desirable  to  operate  wellwithin 
the  stress  level  of  the  elastic  limit.    In  this  list  of 
properties  is  a  value  for  the  elastic  limit/density 
ratio  and  also  the  ratio  of  the  modulus  of  elasticity  to 
density.    Tables  include  a  list  of  moduli  of  the  ele- 
ments in  order  of  their  increasing  magnitude,  and 
with  this  the  best  value  available  for  Pois son's  ratio. 
A  second  list  indicates  the  nature  of  the  temperature 
coefficient  erf  modulus  for  several  structural  alloys. 
(Author) 


Mallory -Sharon  Metals  Corp. ,  Niles,  Ohio. 
THE  MANUFACTURE  OF  HEAT  TREATABLE 
Ti6Al-4V  AND  Ti-2.5Al-l6V  TITANIUM  SHEET,  by 
PaulE.  Moorhead.    Bi-monthly  progress  rept.  no.  9, 
25  Nov  57-25  Jan  58,  on  Contract  NOa(8)  56-994-c. 
30  Jan  58,  29p.    Rept.  4000P-70;  AD-157  743. 
Order  from  LC  mi$ 2.70,  ph$ 4.  80  PB  147  766 

The  chemical  analyses  and  mechanical  properties  of 
solution  treated  and  of  age  hardened  2.5  AI-I6V  Ti 
alloy  sheet  are  tabulated.   A  solution  treatment  tem- 
perature of  1380OF  for  1/2  hr  followed  by  water 
quenching  gave  satisfactory  results.   An  aging  temper- 
ature of  960OF  (4  hr)  produced  higher  yield  and  ulti- 
mate tensile  strengths  with  lower  elongations  than  an 
aging  temperature  of  9750F  (4  hr).   The  effects  of 
straining  of  solution  treated  sheet  (HOO^F)  on  the 
mechanical  properties  after  aging  were  investigated 
and  the  results  are  tabulated.   The  hydrogen  pickup  of 
2.5  A1-16V  Ti  alloy  sheet  during  solution  treatment 
was  minimized  by  a  ceramic  coating,  but  the  same 
protection  was  not  obtained  by  6  A1-4V  Ti  alloy  sheet. 
The  results  of  welding  studies  indicate  that  2.5  Al- 
16V  Ti  alloy  may  yield  usable  mechanical  properties 
after  welding;  the  tension/shear  ratio  erf  age  hardened 
sheet  is  nearly  twice  that  of  other  Ti  alloys.   The 
mechanical  prejperties  of  the  6  A1-4V  Ti  sheet  pro- 
duction in  the  anneal  condition  are  tabulated.    Four 
sheets  (0.  040  x  48  x  96  in.  nominal)  of  6  A1-4V  were 
rolled,  and  the  rolling  erf  sheets  wider  than  36  in. 
appears  to  be  feasible  on  pjresent  mill  equipment. 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
SOLID  SOLUTION  AND  SECOND  PHASE  STRENGTH- 
ENING OF  NICKEL  ALLOYS  AT  HIGH  AND  LOW 
TEMPERATURES,  by  Regis  M.N.  Pelloux  (Doctoral 
thesis)  and  Nicholas  J.  Grant.  Technical  rept.  on  Con- 
tract Nonr- 1841(28).  [1959]  22p.  10  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  032 


Alloys  in  the  systems  Ni-Cr,  Ni-Mo,  and  Ni-W.  were 
prepared  as  vacuum  melted  alloys  ,  Tensile  tests  at 
room  temperature  and  stress  rupture  tests  at  1200^ 
and  1500°  F  were  run  for  time  periods  to  give  fracture 
in  0.1  to  500  hours  .  Observations  were  made  of  solid 
solution  and  seexjnd  phase  strengthening  or  weakening, 
coupled  with  studies  of  ductility  and  the  role  of  struc- 
ture cm  the  noted  behavior  patterns  . 


Michigan  U. ,  Ann  Arbor. 
THE  EFFECT  OF  TENSILE  STRESS  ON  DIHEDRAL 
ANGLES  IN  LEADED  COPPER,  by  C.  A.  Stlckels  and 
E.  E.  Hucke.   Rept.  on  Contract  AF  49(638)422. 
31  Mar  60.   29p.   8  refs.   AFOSR-TN-60-385. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  004 

Experiments  were  conducted  to  determine  the  effect  erf 
applied  stress  on  dihedral  angles  of  liquid  lead  in 
copper  at  900OF.    It  was  found  that  dihedral  angles  tie- 
crease  with  increasing  stress  in  the  center  erf  test 
specimens,  but  that  no  apparent  relation  exists  between 
the  amount  of  stress  applied  and  the  dihedral  angle  ob- 
served nearer  the  surface  erf  the  specimen.    The  latter 
phenomena  is  attributed  to  oxygen  penetratiem  which 
changes  angles  by  adsorptiem  on  interfae:es.    It  was  e*- 
served  that  stress  levels  resulting  in  specimen  frac- 
ture were  accx>mp>anied  by  mig^atiewi  of  lead  to  the 
specimen  surface  and  the  fracture  surfae:e.    A  mecha- 
nism for  this  movement  is  pxwtulated.  (Author)  ^ 


[><Javal  Engineering  Experiment  Station]  Annapolis, 

Md. 
SEA  WATER  CORROSION  TEST  OF  STAINLESS 
STEEL  AND  NICKEL  BASE  ALLOY  CONDENSER 
TUBES,  by  F.  Sutton.    5  Jan  59.   12p.  3  refs.    Re- 
search and  Djvele^ment  Rq>t.   910027B;  AD-214  445. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  147  380 

Plain  condenser  tubes  of  austenitic  stainless  steels 
and  nickel  base  alloys  were  tested  at  the  Harbor  Island 
Test  Station  in  two  model  condensers  of  20  tubes  each. 
Natural  sea  water  was  pumped  through  the  tubes  at  a 
vele)city  of  10  ft/ sec.  The  condensers  were  operated  on 
a  30- day  "off- on"  cycle  during  part  of  the  test.  All  erf 
the  stainless  steels  were  susceptible  to  pitting.  Type 
347  was  damaged  most,  and  Type  316  the  least  of  the 
steels  tested.    There  were  no  failures  or  serious  de- 
terioration of  the  nickel  base  alloy  tubes.    A  Ni-CR- 
Fe  alloy  was  the  least  affected  of  the  nickel  alloys. 
(Author) 


Office  of  Technical  Services  ,  Dept.  of  Commerce, 

Washington,   D.  C. 
CORROSION  (TEN  YEAR  BIBUOGRAPHY) .  Dec  59, 
39p.  1004  refs  .  OTS  Selective  Bibliography  401 . 
Order  from  OTS  $0. 10  OTS  SB-401 

A  biblie)graphy  of  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.  S.  Government  Research 
Reports  and  Technical  Translations  .  The  information 
is  arranged  in  groupings  of  PB  reports  ,  AEG  reports , 
and  translations  in  sections  as  follows:  corrosion  re- 
sistant ct>atings,  corrosion  resistant  materials,  stress 
corrosion,  corrosion  tests  and  testing  equipment,  and 
corrosion,  general,  including  galvanic  corrosion, 
corrosive  effects  of  materials ,  etc . 
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Rock  lalaod  Arsenal  Labs. .  111. 
AN  EVALUATION  OF  VOLATILE  CORROSION  IN- 
HIBITED OILS  FOR  THE  INTERNAL  PRESERVATION 
OF  MACHINE  TOOLS  IN  UNCONTROLLED  STOR- 
AGE, by  Robert  E.  Johnson.   13  Nov  59.  24p.  7  refs. 
Repc.  no.  59-2929.   AD-a32  438L. 
Order  from  LC  ml$2.  70.  ph$4.  80  PB  146  838 

After  two  years  in  uncontrolled  storage,  five  volatile 
corrosion  Inhibited  (VCI>  oUs  and  three  grades  of  con- 
ventional preservative  oil  were  evaluated  to  determine 
their  coniparative  protective  ability  for  the  internal 
protection  o#  machine  tools.    It  was  found  that  MIL-C- 
14201A  Grade  1  material  was  most  suitable  for  the 
external  preservation  of  ^achine  tools  in  uncontrolled 
storage. 


Uppsala  U  .  (Sweden) . 
THE  CRYSTAL  STRUCltiRE  OF  Pd3Si,  by 
B.  Aronsson  and  Anna  Nyilund.  Technical  note  no.  9 
on  Contract  AF  61(052)40.   7  Jan  60,  17p.  19  refs. 
AFOSR-TN-59-1269;  AD-233  277. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  129 

The  crystal  structure  of  ^Si  has  been  established 
from  single  crystal  data .  The  space-group  Is  Pnma , 
and  there  are  four  formula  units  in  the  elementary" 
cell  which  has  the  dimensions^  «  5.735  A, 
h  =  7.55A,  and£  -5.260  A.  The  twelve  palladium 
atoms  are  situated  in  8  (^  (x  -  0. 1810,  y  -  0.0508, 
i  -  0.-3217)  and  4  (c)  (x  -  0.0053,  z  -  0.9036)  po- 
sitions, and  the  sihcon  atoms  occupy  a  4  (c)  position 
(x  =  0.8976,  z  =  0.4699.  »Pd3Si,  t^us ,  crystallizes 
in  the  cementite  (EXD^^)  sqruciure.  The  atomic  ar- 
rangement in  Pd3§i  is  compared  with  those  in  iso- 
morphous  phases  .   (Authol:) 


Watertown  Arsenal  Laba. ,  Mass. 
EFFECT  OF  COLD  REDUCTION  ON  THE  MECHAN- 
ICAL PROPERTIES  OF  HEAT-TREATED  Ti-6A1-4V 
ALLOY,   by  Eric  B.   Kula  and  Frank  R.   Larson. 
Apr  58,   23p.   4  refs.    Technical  rept.   WAL  TR 
401/296;  AD- 157  805. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  159 

The  effect  on  mechanical  properties  of  cold  reduction 
after  solution  treating  and  iprior  to  aging  was  studied 
in  a  heat  of  Ti-6A1-4V  alloy.    Solution  temperatures 
of  1700  and  1850°F  for  one-half  hour  were  used,  fol- 
lowed by  four-hour  aging  treatments  at  850  and  '950Of. 
Cold  reductions  up  to  41  percent  for  the  HOO^F  mate- 
rial and  62  percent  for  the  1850OF  material  were 
affected  by  swaging.    The  yield  and  ultimate  tensile 
strengths  are  increased  by  deformation  even  after 
aging.    In  most  cases,  deformation  also  improves  the 
tensile  ductility  although  there  may  be  a  reduction  in 
the  impact  strength.    After  solution  treating  at  1850OF. 
swaging  62  percent,  and  then  aging,  the  ultimate 
tensile  strength  was  215.  OOO  psi,  the  0.  1  percent 
yield  strength  205,  000  psi;  and  the  reduction  in  area 
28  to  37  percent.    (Author) 


Watertown  Arsenal  Labs.  ,  Mass. 
THE  RECRYSTALLIZATION  TEMPERATURE  OF 
IRON  AS  AFFECTED  BY  DILUTE  TRANSITIONAL 
ELEMENTS,  by  E.  P.  Abrahamson,  II  and 
B.   S.  Blakeney,  Jr.   Jan  60,   15p.   3  refs.   WAL  TR 
830.   3/1;  AD-231  890 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  827 

All  of  the  transition  elements  raise  the  recrystalliza- 
tion  ten^)erature  of  iron.    In  the  majority  of  the 
systems,  the  initial  effect  occurs  at  0.  10  atomic  per- 
cent or  less.    All  changes  in  rates  of  recrystallizatlon 
temperature  with  added  elements  occur  within  the 
region  of  solid  solubility.    There  is  a  correlation  be- 
tween the  rate  of  change  of  recrystallizatlon  temper- 
ature with  atomic  percent  second  element  and  the 
electron  configuration  of  the  second  element  in  the 
ground  state,    (a)  Atoms  with  like  outer  electron 
shells  behave  similarly,    (b)  For  atoms  having  a 
similar  number  of  d -shell  electrons,   the  fewer  the 
s- shell  electrcKis,  the  greater  the  effect,    (c)  The 
greater  the  number  of  filled  inner  electron  shells, 
for  a  like  outer  configuration,  the  greater  the  change 
in  properties.    (Author) 


Watertown  Arsenal  Labs  . ,  Mass  . 
ULTRASONIC  DETERMINATION  OF  ELASTIC 
CONSTANTS  AT  ROOM  AND  LOW  TEMPERATURES^ 
by  Norbert  H.  Fahey.  Apr  60,  14p.  4  refs.  Technical 
rept.  no.  WAL  TR  118.  1/1. 
Order  from  OTS  ^0.50  PB  161  514 

Using  ultrasonics ,  certain  elastic  properties  of  ma- 
terials can  be  determined  in  a  nondestructive  test, 
which  means  that  tests  can  be  conducted  on  a  finished 
product.  With  a  machine  which  operates  within  the 
range  of  frequencies  of  1-9  megacycles,  bulk,  shear 
and  elastic  moduli  and  Pois son's  ratio  can  be  deter- 
mined. Tests  were  conducted  at  temperatures  ranging 
from  room  to  -4529P  on  steel,  aluminum,  molybde- 
num, magnesium,  lead,  Inconel,  chromium,  Monel, 
tantalum,  columbium,  brass,  bronze,  copper,  carbon, 
plastic ,  and  three  titanium  alloys  .  Some  of  the  ma- 
terials did  not  lend  themselves  to  the  test,  due  either 
to  their  microstructure  or  to  the  frequency  range  of 
the  equipment.   For  the  materials  investigated,  as  the 
testing  temperature  decreased,  the  elastic  and  shear 
moduli  increased,  and  Poisson's  ratio  decreased. 
Bulk  modulus  remained  essentially  constant.  The  ef- 
fects of  specimen  size  and  shape,  machining  finishes, 
bonding  agents  ,  etc . ,  are  also  discussed .   (Author) 


Westinghouse  Research  Labs.  ,  Pittsburgh,  Pa 
OXIDATION  OF  TUNGSTEN  AND  TUNGSTEN  BASED 
ALLOYS,  by  E.   A.   Gulbransen.   K.   F.  Andrew  and 
others.   Rept.  for  1  May  58-15  Aug  59  on  Metallic 
Materials.   Contract  AF  33(616)5770.   Feb  60,   86p. 
48  refs.   WADC  Technical  rept.  59-575. 
Order  from  OTS  %2.  25  PB  161  718 

This  report  describes  work  on  a  fundamental  study  of 
the  oxidation  of  tungsten  and  its  alloys.    To  understand 
the  tungsten -oxygen  system  thermodynamic  measure- 
ments were  made  on  the  oxides  WO3,   WO2  9  and 


WO2.  72     The  W3  09(g;  pressures  over  the  solid  oxide 
phases  from  WO3  to  WO2  was  measured  and  the  homo- 
geneity range  of  the  several  oxide  phases  determined. 
Kinetic  studies  were  made  on  sheet  and  wire  specimens 
from  500OC  to  1 300oC  and  for  a  broad  pressure  range. 
Crystal  structure  studies  and  photographic  studies 
were  made  on  the  oxide  scales.    All  the  results  suggest 
that  the  mechanism  of  oxidation  is  very  complex.    At 
500°C  and  lower  the  reaction  is  probably  diffusion  con- 
trolled.   Above  6OOOC  localized  edge  type  of  reaction 
adds  a  complication.    Above  1200OC  the  oxidation  re- 
action is  similiar  to  the  combustion  of  graphite.    The 
rate  of  oxidation  is  limitMl  by  the  access  erf  oxygen  to 
the  surface.    (Author) 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Bartol  Research  Foundation,  Franklin  Inst. , 

Swarthmore,  Pa. 
SEMI-ANNUAL  REPORT  OF  THE  WORK  OF  THE 
BARTOL  RESEARCH  FOUNDATION,  by  W.  F.  G. 
Swann.    Rept.  on  Contract  N6ori- 144.    15  Mar  47,  78p 
ATI -150  224. 
Order  frwn  LC  mi$4.50,  ph$12.30  PB  146  952 

Contents: 

Cosmic  ray  investigaticms 
Nuclear  p>hysic8 
Investigations  of  counters 
Linear  accelerator 
(Report  reproduces  poorly) 


Noyes  Chemical  Lab. ,  U.  of  Ilhnois,  Urbana. 
ISOTOPE  EFFECTS  IN  HIGH  RESOLUTION  NMR 
SPECTROSCOPY,  by  H.  S.  Gutowsky.   Technical  rept. 
no.  18  on  Contraa  Nonr- 1834(1 3).    6  May  59.  6p. 
8  refs.    AD-219  836. 
Order  from  LC  mi$l .  80,  ph$l .  80  PB  146  449 

Fluorine  resonance  in  the  CF2D  group  of  J1-C3F7D  is 
shifted  upfield  by  0.  60  i  0. 05  x  lO'^  from  that  in  the 
parent  compound,  n-CsFyH,  while  there  is  a  smaller 
upfield  proton  shift  for  the  CH2D  group  in  OCH2D  erf 
0.015  ±0.002  x  10'°  with  respect  to  CH3  in  OCH3. 
Proton  shifts  of  the  same  magnitude  have  been  noted 
in  several  pairs  of  compounds.   The  main  purpose  of 
this  note  is  to  suggest  that  the  differences  in  vibra- 
tional amplitudes  of  D  and  H  atoms  are  the  primary 
cause  of  such  isotopic  shifts. 
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Elementary  Particles 


[Army  Rocket  and  Guided  Missile  Agency,  Redstone 

Arsenal,  Ala.  J 
ON  THE  REPRESENTATION  OF  THE  SOLUTIONS 
OF  THE  RESTRICTED  PROBLEM  OF  THREE 
BODIES  BY  POWER-SERIES,  by  Richard  Schulz- 
Arenstorff.    30  Mar  59,  31p.  3  refs.    Rept.  no.  DC- 
TR-1-59;  AD-213  701. 
Order  from  LC  mi$3. 00,  ph$6. 30  PB  145  966 


The  problem  considered  CMisists  of  the  description  of 
the  solutions  of  the  equations  of  motion  for  a  particle 
with  mass  zero  under  the  gravitational  attracticm  erf 
two  positive  masses,  which  revolve  in  plane  circles 
around  their  center  of  gravity.   This  is  nearly  the 
situation  for  a  lunar  probe  fli^t. 


Cambridge  U.    (Gt.  Brit. ) 
PHYSICAL  LIMITATIONS  TO  DISPERSION  RE- 
LATIONS, by  John  G.   Taylor.    Technical  scientific 
note  no.   3  on  Contract  AF  61(052)233.   Jan  60    27d 
20  refs.  AFOSR-TN-60-276. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  443 

Limitations  to  the  validity  of  dispersion  relations 
arising  in  the  general  proof  of  these  relations  is 
discussed  by  considering  fourth  order  perturbation 
theory.    The  exchange  scattering  of  equal  mass  bosons 
or  nucleons  gives  a  limitation  to  the  general  proof, 
but  closer  analysis  shows  this  limitation  can  be  re- 
moved.   The  direct  scattering  term  gives  no  limitation 
when  anomalous  Aresholds  are  absent,  but  when  they 
are  present  shows  that  the  general  proof  cannot  be 
applied  to  this  case.  A  direct  analysis  in  this  latter 
case  shows  that  the  dispersion  relations  are  not 
violated  for  any  momentum  transfer,  though  the  two- 
dimensional  representation  is.    (Author) 


Institute  of  Theoretical  Physics,  Stanford  U. ,  Calif. 
CONSTRUCTION  OF  COUPLED  SCATTERING  AND 
PRODUCTION  AMPLITUDES  SATISFYING  ANA- 
LYTIQTY  AND  UNITARITY,  by  J.  D.  Bjorken.   Tech- 
nical note  no.  14  on  Contract  AF  49(638)388.   Mar  60, 
9p.  6  refs.    AFOSR-TN-60-394. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  re  146  875 

A  practical  method  has  been  found  for  cewnputing 
coupled  scanering  and  production  processes  within  the 
framework  ct  dispersion  theory.   (Author) 


Johns  Hopkins  U. ,  Baltimore,  Md. 
ANGULAR  DI^RIBUTION  OF  Kl  -  MESON  SEC- 
ONDARIES, byE.  B.  BruckerandA.  Pevsner,  and 
others.   Rept.  on  Contract  AF  18(603)143.   Jan  60, 
lOp.  1  ref.   AFOSR-TN-60-94. 
Order  from  LC  mi$  1.80,  ph$  1.80  re  146  928 


Johns  Hopkins  U. ,  Baltimore,  Md. 
THE  MASS  OF  THE  /)P  HYPE  RON.  by  Edward 
Byerly  Brucker.  Thesis.   Rept.  on  Contract 
AF  19(603)143.  Jan  60,  81p.  60  refs.  AFOSR-TN- 
60-72. 
Order  from  LC  mi$4.  80,  ph$13.  80  re  146  927 

The  mass  of  the  A°  -hyperon  was  determined  in  nuclear 
emulsion  from  the  range  and  the  relative  orientation  of 
the  decay  particles  of  twenty-five  /f  decays.   The  new 
determination  resulted  in  a  A°  mass  of  1115.  55  ±0.  15 
Mev,  which  corresponded  to  a  Q-value  of  37.  71  ±0.  14 
Mev.   This  new  Q-value  averaged  with  that  of  Barkaa 
yielded  a  binding  energy  foT/\H^  of  *0.  12  ±  0.  26  Mev. 
The  density  and  thicknesses  of  the  pellicles  of  the 
emulsion  stack  were  accurately  determined  usii^, 
respectively,  Archimedes'  principle  and  a  dial 
indicator. 
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Washington  U. ,  St.  Loui$,  Mo. 
A  MEASUREMENT  OF  THE  LONGITUDINAL  POLAR- 
IZATION OF  Prl*^  BETA-PARTICLES,  by  Werner 
Alfred  Wllhelm  Mehlhop.  Doctoral  thesis.  Technical 
rept.  no.  26  on  Contract  AF  18(603)108.  22  Feb  60. 
II 2p.  46ref8.   AFOSR-TN-59-1323. 
Order  from  LC  mi$6.  00,  ph$l8.  30  PB  147  144 

A  precision  determination  of  the  longitudinal  polariza- 
tion of  the  beta  particles  from  radioactive  Pr  144  is  re- 
ported.  The  polarization  sensitive  process  utilized  in 
this  experiment  is  Miller -scanering,   i.e.  the  scatter- 
ing of  free  electrons  by  fr0e  electrons.    A  major  fea- 
ture of  the  apparatus  is  th^  detection  of  the  two  final 
state  electrons  (the  originid  one  and  the  one  knocked 
out  of  the  foil)  in  fast  coincidence;  this  technique,  nec- 
essary to  distinguish  the  relatively  scarce  Miller - 
events  from  the  hugh  background  of  nuclear  scatter- 
ings, at  the  same  time  diacriminates  against  various 
undesired  scatterings  off  chamber  walls  etc.  ,  all  these 
scatterings  being  non -coincident.    The  thesis  contains 
a  thorough  discussion  of  tbe  two  nuclei  under  investi- 
gation (Prl44  and  the  reference  nucleus  Y^.  espe- 
cially from  the  point  of  view  of  small  theoretical  cor- 
rections potentially  alteri^  the  simple  ^  -  dependence 
of  the  polarization. 


Instruments  and  Installations 


Army  Signal  Research  abd  Development  Lab. ,  Fort 

Monmouth,  N.  J. 
IRRADIATION  OF  SEMlRAD  AT  THE  GENERAL 
ATOMIC  LINEAR  ACCEIi-ERATOR  (LINAC).  5  MAY 
1959.  by  Stanley  Kronenberg  and  Harry  M.  Murphy,  Jr. 
1  Sep  59,   I7p.   2  refs.  USASRDL  Technical  rept.  207a, 
AD-226  991. 


Order  from  LC  mi$2.  40. 


ph$3.  30 


PB  146  787 


Semirad  instruments  werje  irradiated  with  short  bursts 
of  gamma  radiation  at  the  linear  electron  accelerator 
(LINAC).  General  Dynanucs  Corp.  ,  San  Diego.  Calif. 
The  purpose  of  the  experiment  was  to  determine 
Semirad  response  to  radiation  pulses  of  less  than 
lO-jisec  duration.    Semirtd  instruments  were  exposed 
to  the  LINAC  radiation  source,  and  signals  from  the 
Semirad  were  transmitted  to  a  triggered  oscilloscope 
and  the  traces  photographed     The  Semirad  response 
demonstrated  that  the  time  resolution  was  on  the  order 
of  10  m^sec  or  less.    An  interesting  side  effect  was 
observed,  viz. .   secondary-electron  energies  of  >300v 
were  noted.   These  high -energy  secondary  electrons 
are  as  yet  unexplained.    (JAuthor) 


„l. 


Convair,  Fort  Worth,  Tex. 
CONVAIR  REMOTE- AREA  FAST-NEUTRON  MON- 
ITOR, by  A.  H.   Smith-    Hept.  on  Contract  AF 
[33X600)32054.    4  Aug  58»  30p.  NARF  58-30T; 
MR-N-182;  AD- 201  127. 
Order  from  LC  nu$2.  70.  phK  80  PB  147  596 


A  multichannel  system  of  remotely  operated,  fast 
neutron  detectors  foj-  doae  rate  measurements  to 
20  rem/hr  in  the  energy  range  from  0. 1  to  10  Mev  is 
described.    The  application  of  this  system  in  health 
physics  monitoring  of  neutron  dose  rates  in  reactor 
deration  areas  is  discuflsed.    A  general  description 


of  the  electronic  system  is  followed  by  a  detailed  con- 
sideration of  the'system  broken  down  into  its  func- 
tional units:  a  detector  prean^lifier.  linear  amplifier, 
pulse  shaping  network,  digital- to- analog  conversion 
network,  differences  amplifier  and  dose  rate 
recorder.    (Author) 


Maryland  U.  ,  College  Park. 
FINAL  PROGRESS  REPORT.    Rept.  for  24  Feb  50- 
31  Dec  58  on  Contract  NObsr-49066.    [1958]  8p. 
AD-216  000. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  147  369 

The  two  general  phases  c4  work  on  halogen  counters 
are  reported:  exploration  and  application.    An  out- 
line of  the  accomplishments  erf  the  first  phase  is  in- 
cluded.   The  second  phase  has  been  devoted  to  the 
construction  of  geiger  counters  and  is  summarized 
under  the  following  categories:  U.   S.   Patent  Appli- 
cation no.   666,  831;  all  glass  vacuum  gauge;  the  use 
of  chlorine  36  to  study  the  action  of  chlorine  gas  in 
contact  with  various  metal  and  glass  surfaces;  and 
the  construction  of  some  counters  from  the  standpoint 
of  obtaining  a  high  degree  at  stability. 


Naval  Radiological  Defense  Lab. .  San  Francisco, 

Calif. 
AN  ALPHA  SURVEY  RADIAC  FOR  FIELD  USE,  by 
K.  Sinclair  and  G.  Kiyoi .  14  May  59.  32p.  9  refs.  Re- 
search and  development  technical  rept.  USNRDL-TR- 
326;  AD- 21 8  286. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  376 

An  alpha  survey  radiac  employing  a  photomultiplier 
tube  and  scintillation  detector  was  developed.  The 
instrument  utilizes  transistor  circuitry  and  operates 
from  2  standard  flashlight  batteries .   Four  linear 
ranges  are  provided  with  full  scale  indication  on  the 
highest  range  corresponding  to  10.000 >ig/m2pu239. 
The  instrument  was  designed  with  a  separable  probe 
and  a  telescoping  extension  for  easier  ground  moni- 
toring. A  thorium  metal  source  is  attached  to  the  in- 
strun«nt  housing  for  checking  instrument  calibration 
in  the  field.  The  device  conforms  satisfactorily  to  the 
military  requirements  for  altitude,  humidity,  vibra- 
tion, shock,  and  storage.  The  operational  battery  life 
is  in  excess  of  40  hours .  Instrument  error  at  low 
temperatures  slightly  exceeds  the  ±20%  accuracy  re- 
quirement; however,  adequate  measurements  are 
readily  made  by  using  the  thorium  check  source  to 
provide  a  check  point.  Instrument  response  to  low 
energy  X-rays  is  excessive.  However,  tests  indicate 
that  a  simple  lead  filter  will  eliminate  this  difficulty. 
(Author) 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 
A  FLAME  PHOTOMETRIC  APPARATUS  FOR  THE 
DETERMINATION  OF  RADIOACTIVE  MATERIALS, 
by  M.  Honma.  24  Apr  56.  lip.  6  refs.  Research  and 
Development  technical  rept.  USNRDL-TR-83; 
AD-99  256. 
Order  from  LC  mi$2.40.  ph$3.30  PB  147  015 

Quantitative  determinations  with  the  flame  photometer 
are  generally  carried  out  without  regard  to  the  com- 
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bastion  products  .  The  gases  and  particulate  matter 
evolved  from  the  combustion  are  usually  allowed  to 
diffuse  into  the  room.  At  best,  if  the  oxidation  prod- 
ucts are  thought  to  be  harmful  the  flame  photometer  is 
operated  in  an  efficient  hood.   However,  when  radio- 
active solutions  have  to  be  analyzed  by  the  flame 
photometer  they  cannot  be  run  under  ordinary  circum- 
stances .  Since  health  hazards  and  spatial  contamina- 
tion are  prime  considerations  when  running  these  so- 
lutions,  provisions  must  be  made  so  that  the  radio- 
active particles  can  be  contained  and  controlled.  A 
triple-filter  app)aratus  has  been  devised  to  be  used 
with  the  flame  photometer  in  which  the  radioactive 
panicles  are  filtered  out  before  the  exhaust  gases  are 
discharged.  Tlie  operational  techniques  for  the  appa- 
ratus are  discussed.  A  table  showing  the  contamina- 
tion of  the  various  pans  of  the  apparatus  after  an 
80-hr  run  is  presented.  (Author) 


Naval  Radiological  Defense  Lab.  ,   San  Francisco, 

Calif. 
A  LOW  RANGE  BETA-GAMMA  SURVEY  METER, 
by  M.   H.   Eklund  and  G.   A.   Work.    3  Feb  58,  54p. 
5  refs.    Research  and  Development  technical  rept. 
USNRDL-TR-255;  AD- 205  624. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  147  377 

A  low  range  beta-gamma  survey  meter  employing 
halogen -quenched  G-M  tubes  and  transistor  circuitry 
has  been  developed.   The  instrument  measures  gamma 
radiation  from  0  -  500  mr/hr  in  four  linear  ranges 
and  provides  beta  indication  on  all  ranges.    TTie  in- 
strument has  been  conservatively  designed  to  meet 
military  specifications.    A  transistor  oscillator  con- 
verts battery  voltage  to  regulated  high  and  low  volt- 
ages, giving  more  than  400  hours  of  operation  with 
two  easily  obtainable  flashlight  cells.    The  use  of  a 
corona  regulator  has  been  avoided.    The  rate-meter 
is  an  advanced  zero- stable  diode  pump  circuit  re- 
quiring no  pulse-width  range  switching.    The  survey 
meter  has  been  packaged  in  a  form  providing  easy 
handling  with  one-hand  operation  for  some  monitoring 
applications.    The  instrument  is  also  alpha  sensitive, 
reading  an  equivalent  2  mr/hr  in  contact  with  a 
Plutonium  source  of  5.  10-3  micro-curies/cm2. 
(Author) 


Radiation  Effects  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
A  SURVEY  OF  CURRENT  RESEARCH  AND  DEVEL- 
OPMENTS IN  THE  FIELD  OF  DOSIMETRY  (FIRST 
ADDENDUM)  by  Mary  J.  Oestmann  and  J.  F.  Kircher. 
Rept.  on  Contract  AF  33(616)5171.    31  Mar  59,  21p. 
40  refs.    REIC  rept.  no.  6  (Addendum);  AD-210  766. 
Order  from  LC  miJ2.70,  ph$4.80  PB  147  104 

This  is  the  first  addendum  to  the  REIC  Report  No.  6 
"A  Survey  of  Current  Research  and  Developments  in 
the  Field  of  Dosimetry"     Very  few  new  dosimeter 
concepts  have  been  reported  during  the  past  year.    Ad- 
vances made  during  1958  consist  primarily  of  refine- 
ments of  the  previously  established  dosimeter  systems. 
Investigations  have  involved  reaction  mechanisms  and 
the  determination  of  more  accurate  G- values.    An  ap- 
propriate choice  erf  materials  has  helped  to  extend  the 
useful  range  of  some  dosimeters.    Standard  foils  and 
methods  of  measurement  of  these  foils  are  being  devel- 
oped for  neutron  dosimetry.   Further  details  on  any 
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one  system  may  be  found  from  the  extensive  bibliog- 
raphy provided.   (Author)  (See  also  PB  151  571) 


Nuclear  Engineering  and  Power 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
THE   FEASIBILITY  OF  REDUCING  THE  COST  OF 
DISPOSAL  OF  REACTOR  WASTES  BY  USING  FISSION 
PRODUCTS  AS  HEAT  SOURCES,  by  Luther  M.  Hardin 
and  Robert  P.  Beckelheimer.  Nov  59,  50p.  26  refs. 
CWLR  2307;  AD- 229  969. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  757 

Predictions  and  calculations  are  presented  for  (1)  the 
rate  of  growth  of  the  nuclear -power  industry,  (2)  the 
total  fission -product  power  per  unit  reactor  power  (3) 
the  useful  fission -product  heat  output  per  unit  reactor 
power,  (4)  the  useful  heat  output  from  all  the  fission 
products  resulting  from  the  nuclear  power  industry 
during  the  period  1960  to  1980.    Costs  Involved  in  the 
production  of  heat  are  compared  with  the  value  of  the 
heat  produced.  (Author) 


Wright  Air  Development  [EM  v.  ]     Wright -Patterson 

AFa  Ohio. 
SOME  NEW  TYPES  OF  NEUTRON- SHIELDING 
MATERIALS,  by  Anthony  N.   Fasano.    Research 
conducted  at  Brookhaven  National  Labs.  June  59.  7p. 
WADC  Technical  note  59-227. 
Order  from  OTS  $0.  50  PB  161  308 

Materials  having  high  neutron-absorption  cross  sec- 
tions are  needed  for  protecting  gamma  and  neutron 
detectors  from  thermal -neutron  damage  and  to  form 
collimators  for  beams  of  neutrons.    Boron  or  lithium, 
as  the  powdery  compounds  B4C  and  LiF,  could  absorb 
the  neutrons,  but  as  powders  are  impossible  to  apply 
or  form  into  protective  shields.    Processes  were  de- 
veloped using  inexpensive  plastic,  paraffin,  and  lin- 
seed oil  as  bonds  and  G.  E.  thinner,  Saurizen  thinner, 
trichlorethylene,  and  turpentine  as  solvents  to  pro- 
duce materials  that  can  be  molded,  formed,   cast, 
rolled,  or  painted  as  a  protective  shielding  or  coating. 
Methods  were  devised  for  reclaiming  the  expensive 
boron  and  lithium  comtx)unds.  ^Author) 

Nuclear  Reactions 


Naval  Research  Lab.,  Washington.  D.  C. 
A  STUDY  OF  PHOTONS  IN  SODIUM  IODIDE 
SQNTILLATION  CRYSTALS,  by  Charlotte  M.  Davis - 
son  and  L.  A.  Beach.  Final  rept.  31  Dec  59,  75p. 
23  refs  .  NRL  rept .  5408 . 
Order  from  LC  mi$4.50,  ph$12.30  PB  146  030 

Using  Monte  Carlo  methods  coded  for  computation  by 
the  Narec  digital  computer,  a  study  has  been  made  of 
the  interactions  within  Nal(Tl)  crystals  of  photons  inci- 
dent along  the  center  axis  of  cylindrical  crystals  .  In- 
cident energies  studied  were  0.3,  0.5,  0.7,  1.0,  1.2, 
and  1.5  Mev,  and  crystal  sizes  ranged  from  1  in. 
diameter  by  1  in.  long  to  5  in.  diameter  by  8  in.  long. 
Pair  production  was  included  only  as  an  absorption. 


and  the  results  were  not  Hfiodified  by  any  response 
function  of  counting  and  recording  instruments  .  The 
results  are  presented  in  $  way  that  shows  the  variation 
with  incident  energy,  with  crystal  diameter,  and  with 
crystal  length  of  the  following:  (a)  histogram  distri- 
butions of  me  energy  giver  to  the  crystal  by  the 
photons  ,  (b)  photoefficienties  ,  (c)  photofractions  , 
(d)  number  of  collisions  vfithin  the  crystals ,  and  (e) 
the  geometrical  distnbutipn  of  the  emerging,  scat- 
tered photons  .  Constants  for  an  empirical  equation  for 
photofractions  as  a  function  of  incident  energy  dimen- 
sions were  obtained  from  the  results  and  can  be  used 
to  estimate  photofractions  for  any  incident  energy  and 
crystal  size  in  the  ranges  studied.  (Author) 


Sarah  Mellon  Scaife  Radjiation  Lab. ,  U .  of 

Pittsburgh,  Pa.  J 

STUDY  OF  SOME  REACTIONS  OF   15  MEV 
DEUTERONS  WITH  THE  UTHIUM  ISOTOPES,  by 
Ernst  Wolfgang  Hamburger.  Doctoral  thesis.  Techni 
cal  repi.  no.  12  on  Precision  Scattering  of  Nuclear 
Particles,  Contract  N7onf-32505.  Apr  59,  I32p. 
47  ref  s . 


Order  from  LC  mi$6.90, 


ph$21.30 


PB  146  035 


Metallic  targets  of  enriched  Li^  and  Li^  were  bom- 
barded with  15  Mev  deuterons .  The  results  of  the 
(d,  p),(d,t)  and  (d.He^)  reactions  were  compared  with 
stripping  theory  and  with  khe  predictions  of  the  shell 
model.  The  agreement  is(,  in  general,  satisfactory. 


Radioactivity 


Army  Chemical  Warfarf  Labs.  ,  Army  Chemical 

Center,   Md.  I 

A  PORTABLE  REMOTELV  OPERATED  DEVICE  FOR 
PRODUCING  A  GAMMA  RADIATION  FIELD,  by 
Ralph  E.   Rexroad  and  Murray  A.  Schmoke.   Dec  59, 
2lp.  2  refs.  CWL  Special  Pub.   3-8;  AD-231  042. 
Order  from  LC  mi$2.  70.  ,ph$4.  80  PB  146  857 


A  portable  field  device  is  described  for  lifting  a  high- 
intensity  gamma  radiation  source  from  its  shield  with- 
out exposing  the  personnel  involved  to  harmful  radia- 
tion.   The  device  raises  the  radioactive  source  from 
its  steel -jacketed  lead  shield  by  air  pressure.    High- 
level  radiation  fields  can  be  produced  with  this  system 
with  very  little  exposure  of  test  personnel  to  radiation. 


Institute  of  Engineering  ^Research,  U.  of 

California,  Berkeley. 
ON  THE  SMALL-SCALEi  NON- HOMOGENEITY  OF 
FALLOUT  DEPOSITION,  byG.  M.  Corcos.   Rept.  on 
Contract  CD- SR- 58- 40.    $0  Oct  58,  54p.    11  refs. 
Series  no.  2,  issue  no.   2;  OCDM-UCAL-2-2-58. 
Order  from  LC  mi$3.  60,  ph$9.  40  PB  147  391 
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The  main  contributions  of  the  present  report  are  to 
provide  a  g\iide  to  the  testing  of  fallout  deposition  and 
to  adduce  evidence  that  ir^homogeneous  dep)08itions 
should  be  expected,  mostly  through  the  larger 
particles. 


Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
ANALYSIS  OF  RADIOLOGICAL  DECONTAMINATION 
DATA  OBTAINED  FROM  FIELD  TESTS,  by 
C.   F.   Miller.    3  Apr  59,  86p.  7  refs.   Research  and 
development  technical  rept.   USNRDL-TR-321; 
AD-2I9  720. 
Order  from  LC  mi $4.  80.  ph$l3.  80  PB  147  379 

Reclamation  data  from  Operation  Plumbbob  are  used 
to  illustrate  a  method  of  treating  and  analyzing  such 
data  obtained  in  field- test  experiments.   TTie  method 
utilizes  available  radiation- scattering  computations  to 
estimate  the  contribution  of  radiation  sources  outside 
reclaimea  areas  to  the  radiation  field  inside  the  areas. 
These  contributions  are  then  subtracted  to  determine 
a  more  accurate  value  of  the  true  effectiveness  of  the 
reclamation  procedure  erf  procedures.    (Author) 


Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
GAMMA  DECAY  OF  FISSION  PRODUCTS  FROM 
THE  SLOW-NEUTRON  FISSION  OF  U^^S,  by  Carl  F. 
Miller.    11  July  57.   106p.   Research  and  Development 
technical  rept.   USNRDL-TR- 187;  AD- 147  420. 
Order  from  LC  mi^.  70,  ph$l6.  80  PB  147  393 

Photon  energy  radiation  rates  and  photon  emission 
rates  from  the  fission  products  produced  by  slow- 
neutron  bombardment  of  U^^^S  gj-e  computed,  using 
nuclear  decay  scheme  data  and  the  results  of  new 
computations  for  the  gross  activity  in  terms  of  dis- 
integration rate.    The  computed  rates  were  used  to 
determine,  as  a  function  of  time  after  fission,  the 
mean  photon  energy  per  disintegration,  and  the 
number  of  beta  rays  per  photon.    Curves  showing 
photon  energy  radiation  rates,  photon  emission  rates, 
and  beta  rates  for  a  time  range  of  about  46  minutes  to 
about  300  years  after  fission  are  presented.    A  com- 
parison is  made  of  activity  and  the  computed  photon 
energy  radiation  rates  for  1  hr  to  3  years  atter 
fission.    The  computed  decay  curves  for  10^  fissions 
from  slow-neutron  fission  of  U*^^^  using  the 
USNRDL  4-pi  Ionization  Chamber  is  presented. 
(Author) 


Naval  Radiologicial  Defense  Lab. ,  San  Francisco, 

California. 
PHYSICAL,   CHEMICAL,    AND  RADIOLOGICAL 
PROPERTIES  OF  SLURRY  PARTICULATE  FALL- 
OUT COLLECTED  DURING  OPERATION  REDWING, 
by  N.  H.  Farlow  and  W.  R.  Schell.    5  May  57,  I7p. 
7  refs.   Research  and  Development  Technical  rept. 
USNRDL-TR- 170;  AD- 145  733. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  381 

The  properties  of  individual  fallout  particles  produced 
by  nuclear  detonations  at  zero  height  over  shallow  sea 
water  are  analytically  described  for  the  first  time. 
The  p>articles  produced  during  Operation  REDWING 
were  slurry  masses  composed  of  water,  dissolved  and 
crystalline  sea  salts,  and  seawater- insoluble  solids 
from  the  weapon,  barge,  and  ocean  floor .    Special 
techniques  were  used  to  measure  the  chloride,  water, 
and  insoluble -solids  content  of  individual  slurry 
particles.    Autoradiography  showed  that  the  activity  ifl 
primarily  associated  with  the  solids.   A  table  of 
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experimental  data  presents  particle  size  versus  time 
of  arrival  after  detonation  as  well  as  measurements 
of  particle  density  and  relative  specific  activity. 
Estimates  of  mass  and  relative  activity  of  fallout  per 
unit  area  for  certain  locations  about  the  shot  pxjint  are 
shown.   (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
A  STANDARD  SOURCE  OF  RADIATION  FOR 
RADIAC  DETECTORS.    PART  II.    EXTENSION  OF 
THE  RANGE  OF  EXPOSURE-DOSE  RATES  AND  THE 
NEW  Cs-137  SOURCE,  byA.  E.  Nash  and  W.  E.  Kunz. 
22  Apr  60,   14p.  8  refs.    NRL  rept.  5462. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  058 

rour  facilities  of  similar  design  to  produce  standard 
gamma-ray  fields  have  been  constructed  and  cali- 
brated for  use  with  cobalt -60  and  cesium- 137  sources. 
These  facilities  provide  four  intensity  ranges,  two  of 
which,  the  low  and  the  medium  ranges  (the  medium 
range  was  formerly  called  the  high  range),  have  pre- 
viously been  described  and  calibrated.   TTie  low  range 
covers  the  region  between  background  and  0.5  r/hr 
using  interchangeable  sources  of  Co-60,  Cs-137,  and 
Ra.   The  medium  range,  using  Co-60,  extends  the 
field  to  50  r/hr.    The  two  new  higher  ranges  extend 
the  exposure-dose  rate  for  the  Co-60  source  (150 
curies)  in  one  case  and  introduce  a  new  source  of 
Cs-137  (100  curies)  in  the  other.   The  range  of  cali- 
brated gamma-ray  intensity  now  includes  the  region 
from  background  to  over  2000  r/hr  for  Co-60  and  to 
800  r/hr  for  Cs-137.    In  addition  to  the  calibration  of 
the  two  new  facilities,  the  older  medium  range  has 
been  recalibrated  using  a  carbon  ionization  chamber, 
for  which  a  cabbration  procedure  has  been  adapted 
from  a  standard  procedure.   The  two  new  sources  are 
being  used  in  conjunaion  with  the  new  300-kev  x-ray 
facihty  to  provide  energy  calibration  pxjints  for 
energy -dependence  measurements.   (Author) 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Aeronautical  Research  Lab.,  Wright  Air 
Development   Div.,  Wright -Patterson  AFB.  Ohio, 
MAGNETIC  SHOES  FOR  HUMAN  ORIENTATION  IN 
SPACE,  by  J.  F.  Nicholson  and  D.  W.  Naas .  Rept.  on 
Solid  State  Research  and  Properties  of  Matter.  Feb  60, 
12p.  6  refs  .  WADC  TN-59-352. 
Order  from  OTS  $0.50  PB  161  727 

This  repon  describes  both  permanent  and  electro- 
magnetic shoes  for  human  orientation  in  a  weightless 
environment.  The  electromagnetic  shoes  operate  on 
a  low  voltage  power  source  which  may  be  adjusted  to 
the  individual  requirements  of  the  wearer.   A  micro- 
switch  which  interrupts  the  magnetic  circuit  each  time 
the  heel  is  raised  reduces  walking  fatigue  and  in- 
creases the  operational  life  of  the  batteries  .  An 
inenia  switch  is  included  in  the  magnetic  circuit  as  a 
safety  device.  When  the  switch  senses  any  sudden  ac- 
celeration or  deceleration,  it  shunts  the  potentiometer 
and  allows  additional  current  to  flow  to  the  electro- 
magnet thereby  increasing  the  holding  force.  (Author) 


Maritime  Administration,  Washington,  D.  C. 
OFFICER  AND  CREW  STANDARD  FURNITURE. 
Drawings  prepjared  by  Raymond  Loewy  Associates  on 
Contract  MA- 1755,  June  60,  49p. 
Order  from  OTS  $1 ,50  PB  161  768 


(Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
PONCHO,   LIGHTWEIGHT,  OD,  W/HOOD 
(PROTECTIVE),   FINAL  DEVELOPMENT  AND  ENGI- 
NEERING TEST  OF,  by  S.  J.  Shurtleff.  July  58,  26p. 
10  refs.  Technical  rept.  CP-8. 
Order  from  LC  mi$2.70,  ph$4.80  PB  138  275 

Military  characteristics  for  protective  clothing  and 
equipment  require  that  the  items  be  non-flammable, 
piotective  against  thermal  and  CBR  agents ,  and  that 
present  standard  items  of  field  clothing  be  considered 
in  meeting  these  objectives .  The  protective  poncho 
described  represents  progress  made  by  the  Quarter- 
master Corps  to  meet  these  combined  requirements . 
The  protective  poncho  is  made  in  the  same  design  as 
the  standard  vinyl-coated  poncho,  but  is  fabricated  of 
a  neoprene -coated  Fortisan  fabric. 


Trqjical  Deterioration  Administrative  Committee, 
Office  of  Scientific  Research  and  Development. 
TROPICAL  DETERIORATION  OF  EQUIPMENT  AND 
MATERIALS.    Summary  technical  rept,  vol.    1. 
Contract  OEMsr- 1131,    1946,   lOOp,  89  refs. 
Order  from  LC  mi$5.  40,  ph$15,  30  PB  139  781 

Contents: 

Organisms  associated  with  trt^ical  deterioration 

Prevention  of  deterioration  of  c^tical  instruments 

Tropical  deterioration  of  textiles 

The  problem  of  fungal  growth  on  synthetic  resins, 
plastics,  and  plasticizers 

Tropical  deterioration  of  photogr^hic  equipment  and 
supplies 

Trc^ical  deterioration  of  electric  and  electronic  equip- 
ment 

Coordination  of  test  methods 

Results  of  testing  materials  under  trc^ical  conditions 

Recommendations  for  future  wcr  k 


PHYSICS 


Applied  Physics  Lab. .  Johns  Hopkins  U. ,  Silver 

Spring,   Md. 
TRANSISTOR  PHYSICS  AND  ELECTRONICS,  LEC- 
TURES GIVEN  SEPT.   1952 -JUNE   1953,  by 
W.   H.   IXierig,  J.   F.  Jenkins,  Jr.  and  others.   Rept.  on 
Contract  NOrd-7386.  Oct  53,  431p.   69  refs.  TG-220. 
Order  frcMH  LC  mi$ll.  10,  ph$66.  60  PB  147  283 

This  set  of  lecture  notes  was  prepared  to  introduce 
electronics  engineers  to  the  subject  of  transistors  and 
their  application  techniques. 
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California  U. .  Berkeley. 
THE  THRESHOLD  CRITEIrIA  FOR  ELECTRICAL 
BREAKDOWN  AND  SPARK  BREAKDOWN  IN  GASES, 
by  Leonard  B.  Loeb.    Rept.  on  Contract  Nonr- 222(44). 
[1958]  23p.  48  refs. 
Order  from  LC  nu$2.  70,  ()h$4.  80  PB  137  959 


Columbia  U. ,  New  York 
POINCARE  AND  THE  SHORTCOMINGS  OF  THE 
HAMILTON -JACOBI  METI^OD  FOR  CLASSICAL  OR 
QUANTIZED  MECHANICSj.  by  L.  Brillouin.    Quarterly 
rept.  no.  5  on  Contraa  N<fnr- 266(56).    31  July  59,  23p. 
7  refs.   AD-219  928.  | 

Order  from  LC  mi$2.70,  t)h$4.80  PB  147  069 
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Institute  of  Mathematical  Sciences,  New  York  U. ,  N.  Y 
DIFFRACTION  BY  AN  ELLIPTIC  CONE,  by  Lester 
Kraus  and  Leo  M.   Levine.   Rept.  on  Contract 
AF  19(604)5238.   Mar  60,   $2p.    11  refs.   Research  rept. 
no.   EM-156;  AFCRC-TN-^-195. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  527 

The  boundary  value  problefns  corresponding  to  a  spher- 
ical wave  incident  on  an  aqoustically  soft  or  hard  ellip- 
tic cone,  or  plane  angular  sector,  are  solved.    The 
method  of  separation  of  variables  in  a  sphero-conal 
coordinate  system  is  used.    The  special  functions  which 
arise  are  simply  periodic  tnd  nonperiodic  solutions  of 
the  Lame  differential  equa  ion.  (Author) 


Stanford  Research  Insc  ,  Menlo  Park,  Calif. 
RESEARCH  ON  EFFECTS  OF  NUCLEAR  RADIATION 
ON  MAGNETIC  AND  DIELECTRIC  MATERIALS: 
INSTRUMENTATION,   by  S.   I.  Taimuty,  C.  A.  Rosen 
and  others.  Scientific  rept,  no.   3  on  Contract 
AF  19(604)4141.    10  Nov  5^   23p.   8  refs.  AFCRC-TN- 
59-990;  AD-232  109. 
Order  from  LC  ml$2.  40,   ph$7.  80  PB  145  970 

As  the  first  part  of  a  project  to  study  the  effect  of  nu- 
clear radiation  on  magiietic  and  dielectric  materials, 
three  instruments  have  be«n  developed  to  measure  ra- 
diation-induced changes  in  the  properties  of  magnetic 
and  ferroelectric  materials.    One  is  a  magnetic  hys- 
teresigraph  for  recording  hysteresis  loops  in  toroidal 
nnagnetic  samples  at  frequencies  of  400  cps  to  lOOkcps 
The  second  is  an  apparatus  employing  a  bridge  tech- 
nique for  small -signal  magnetic  permeability  measure- 
ments at  frequencies  of  15*640  kcps.  The  third  is  a 
ferroelectric  hysteresigraph  for  recording  hysteresis 
loops  in  ferroelectric  materials  at  frequencies  of  60- 
10,  000  cps.  (Author)  (See  also  PB  161  115) 


Acoustics 


CJeneral  Applied  Science  |^bs.  ,  Inc.  ,  Westbury, 

N.  Y. 
THE  NOISE  FIELD  OF  A  SUBSONIC  JET,  by  Gino 
Moretti  and  Simon  Slutsky.    Rept.  on  Contract 
AF  49(638)194.    Nov  59  169p.  8  refs.  GASL  Techni- 
cal rept.  no.   150;  AFOSR-TN-59-1310. 
Order  from  LC  mi$7.  80,  ph$25.  80  PB  147  321 


The  acoustic  far  field  of  a  singularity  is  investigated 
under  several  different  conditions  of  the  medium.  The 
simple  cases  of  a  source  in  an  infinite  wind,  as 
observed  at  a  fixed  or  a  moving  point,  are  analyzed  to 
permit  comparison  with  physical  systems  ofpractical 
interest,  e.  g. ,  jet  engine  fly- by  noise  analysis. 
Widespread  misunderstanding  of  the  Lighthill  Mach 
number  dependence  has  been  noted  and  clarified  by 
means  of  the  above  analysis.    The  far  field  of  a  sing- 
ularity imbedded  in  a  jet  has  been  determined  as  a 
function  of  jet  velocity  and  temperature  distribution 
with  special  emphasis  on  the  case  of  uniform  dis- 
tribution in  the  jet.    Corr^arison  of  experimental  re- 
sults is  made  and  fair  agreement  noted.    Factors  in- 
volved in  failure  to  obtain  complete  agreement  are 
discussed.    (Author) 


[Max-Planck  Institut  fUr  Strttmungsforschung 

(Germany)]. 
EXPERIMENTS  RELATING  TO  THE  INTERACTION 
OF  SOUND  AND  TURBULENCE,  by  Dieter  W. 
Schmidt.    Rept.  for  1  Dec  58-30  Nov  59  on  Contract 
AF  61(514)1143.    [1960]  20p.  6  refs.    AFOSR-TN- 
60-347. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  110 

The  pjaper  gives  some  new  experimental  results  about 
the  scattering  of  sound  by  a  turbulent  flow.   The  de- 
pendence of  the  scattering  on  the  frequency  of  sound 
and  on  the  direction  of  the  scattering  vortices  was  in- 
vestigated.  In  both  cases  good  agreement  was  obtained 
between  the  measurements  and  theoretical  predictions. 
Additionally,  some  equipment  is  described  which 
facilitates  the  use  of  hot-wires  for  the  measuring  of 
turbulence.   Especially,  design  characteristics  of  an 
apparatus  are  given,  by  which  hot-wire  probes  can  be 
rewired  precisely  and  quickly.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  DISPLACEMENT  TRANSDUCER:  A  DEVICE 
FOR  MEASURING  LINEAR  DISPLACEMENT,  by 
D.  E.  Melton.    7  Nov  58,  25p.  2  refs.    NOTS  TP-2139; 
NAVORDrept.  6433;  AD-214  236. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  978 

A  linear -displacement  measuring  device  was  designed 
and  tested.   The  device,  known  as  the  Displacement 
Transducer,  has  been  used  to  determine  the  inward 
diametrical  deflection  of  the  walls  in  cylindrical 
pressure  vessels  when  such  vessels  are  subjected  to 
external  hydrostatic  pressure.   (Author) 


Navy  Elearonics  Lab. ,  San  Diego,  Cahf . 
INTER  LEAVED- PLATE  ELECTRODYNAMIC  TRANS- 
EXJCER.    PART  I.    ^ATIC  THRUST  ANALYSIS,  by 
Burwell  Goode.    11  Dec  58,  lip.  1  ref.    Research  and 
Development  rept.  883;  AD-214  347. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  977 

An  electrodynamic  transducer  has  been  designed  to 
serve  as  a  broadband  low-frequency  underwater  sound 
source,  putting  a  reasonable  amount  of  power  into  the 
water  for  the  range  20  to  2000  cps.    It  is  a  camera - 
size,  twin-piston  transducer,  with  parallel  plates  d 
copper  or  aluminum  windings,  separated  by  silicon 
iron  strips,  serving  as  driving  components.    A  thrust 
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formula  was  derived  and  compared  with  the  experi- 
mental values  at  a  pilot  model.   The  vibrator  can 
deUver  200  pounds  of  rms  thrust  for  pulse  operation. 
(Author) 


Navy  Underwater  Sound  Lab. ,  Fort  Trumbull, 

New  London,   Conn. 
THE  EVALUATION  OF  SURFACE  REVERBERATION 
nv  SONAR,   by  J.   Warren  Horton.    4  Mar  59,    19p. 
22  refs.    USL  Research  rept.   no.   422;  AD-217  108. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  378 

A  significant  factor  affecting  the  magnitude  of  the 
acoustic  energy  returned  to  a  source  point  in  the 
ocean  as  a  result  of  back- scattering  from  the  ocean 
surface  is  the  coefficient  by  which  to  multiply  the  in- 
cident intensity  at  a  scattering  pwint  to  obtain  the 
surface  area  derivative  of  the  intensity  of  the  scat- 
tered energy,  as  measured  at  unit  distance  from  this 
point.    This  scattering  coefficient  is  a  function  of  the 
angle  between  the  path  by  which  energy  reaches  and 
leaves  the  scattering  surface  and  this  surface.    To 
compute  the  apyparent  plane  wave  intensity  of  the 
energy  returned  to  the  source  point,  at  any  instant,  it 
is  necessary  to  evaluate  the  derivative  of  the  free- 
field  intensity  of  this  energy  with  respect  to  area  at 
scattering  surface.    This  derivative  is  a  function  of 
(1)  the  scattering  coefficient,  (2)  the  propagation 
factor  applying  to  the  path  between  source  point  and 
scattering  point,  (3)  the  relative  transmitting  and  re- 
ceiving responses  of  the  transducer  applying  to  this 
path,  and  (4)  the  index  intensity  of  the  transmitted 
energy  pulse.    The  value  of  the  integrand  appjearing 
in  the  expression  for  the  intensity  of  the  received 
energy  may  be  measured,  as  a  function  of  time,  by 
observing  the  rate  of  change  of  this  energy  with 
change  in  pulse  length.  -Since  all  factors  in  this 
integrand  except  the  scattering  coefficient  may  be 
evaluated,  this  coefficient  may  be  determined.    This 
method  is  theoretically  ideal  and  operationally 
practical.    (Author) 


Navy  Underwater  Sound  Lab.  ,   Fort  TYumbull, 

New  London,   Conn. 
MUTUAL  RADIATION  IMPEDANCE  BETWEEN 
PISTONS  ON  SPHERES  AND  CYLINDERS,  by 
Carles  H.   Sherman.    24  Nov  58,   32p.   24  refs.    USL 
Research  rept.  no.  405;  AD- 207  686. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  382 

Determination  of  the  mutual  radiation  imp>edance  co- 
efficient is  shown  to  be  the  essential  part  of  the  acous- 
tic radiation  problem  for  an  array  of  interaction 
pistons.    Expressions  for  this  coefficient  are  derived 
in  the  cases  of  circular  and  rectangular  pistons  on  a 
rigid  sphere  and  rectangular  pistons  on  an  infinite, 
rigid  cylinder.    Numerical  data  showing  the  real  and 
imaginary  parts  of  this  coefficient  as  a  function  of  the 
separation  between  circular  pistons  on  a  sphere  are 
presented  for  several  values  of  ka.    (Author) 


Electricity  and  Magnetism 


Indiana  Steel  Products  Co. ,  Valparaiso. 
THE  REMANENCE  OF  ALNICO  V  AND  VI  MAG- 
NETS BETWEEN  ROOM  TEMPERATURE  AND 
550^0,  by  Rudolf  K.  Tenzer.    Rept.  for  Nov  55- 
Aug  59  on  Magnetic  Materials,  Contraa  AF 
33(616)3385.  Jan  60,  21p.  2  refs.   WADC  Technical 
rept.  59-438. 
Order  from  OTS  $0.75  PB  161  708 

Because  Alnico  V  and  VI  magnets  have  been  found 
suited  for  use  at  temperatures  up  to  550*^,  the  be- 
havior of  remanence  in  such  magnets  was  studied 
closely  at  elevated  temperatures.   Temperature  ef- 
fects on  the  remanence  of  a  magnet  are  clearly  clas- 
sified and  defined:  (a)  reversible  (b)  irreversible  and 
(c)  effects  due  to  changes  in  the  material.   These 
effects  were  determined  on  Alnico  V  and  VI  magnets 
at  temperatures  up  to  570OC  for  periods  as  long  as 
1000  hours.   Material  effects  of  a  few  percent  can  be 
minimized  for  magnet  applications  between  350OC  and 
550^0  by  heat  treating  at  the  highest  operating  tem- 
perature for  at  least  24  hours.    Irreversible  effects 
can  be  eliminated  by  cycling  the  magnets  between 
room  temperature  and  the  highest  operating  tempera- 
ture.  After  stabihzation,  remanence  varies  less 
thanil%  at  elevated  temperatures  during  exposures 
up  to  1000  hours.    Reversible  effects  vary  according 
to  the  type  of  material  and  the  temperature  range  in 
which  a  magnet  is  stabilized.   (Author) 


National  Bureau  of  Standards,  Boulder,  Colo. 
DYNAMIC  MEASUREMENTS  OF  THE  MAGNETO- 
ELASTIC  PROPERTIES  OF  FERRITES,  by  Virgil  E. 
Bottom.    [1957]  54p.  12  refs.   Technical  note  no.  49. 
Order  from  OTS  $1.00  PB  151  408 

The  relations  between  the  mechanical  and  magnetic 
properties  of  a  ferrite  are  derived  for  the  small  signal 
or  reversible  condition  using  thermodynamic  princi- 
ples.  The  equation  of  motion  of  a  ferrite  ring  driven 
in  its  fundamental  mode  is  set  up  and  solved  leading  to 
the  equivalent  elearical  circuit  of  the  magnetostric- 
tion resonator.   From  mechanical  measurements  of  the 
density  and  dimensions  of  the  ring  and  electrical  and 
frequency  measurements  ot  the  resonator,  the  elastic 
modulus,  permeability,  magnetostriction  coefficients 
and  loss  factors  in  the  ferrite  can  be  determined. 
Apparatus  is  proposed  for  performing  the  above 
measurements.   (Author) 


Electronics 


Army  Signal  Research  and  Development  Lab.  ,  Fort 

Monmouth,   N.  J. 
PROCEEDINGS  OF  THE  ANNUAL  SYMPOSIUM  ON 
FREQUENCY  CONTROL  NO.   13,   12-14  MAY  1959, 
ASBURY  PARK,  N.  J.   21  Aug  59,  739p.    107  refs. 
Order  from  LCmi$  11.  10,  ph$  11 1.90        PB  146  982 

See  also  PB  142  945 
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Canterbury  U.  (New  Zeal 
SOUTHERN  HEMISPHERE  METEOR  RADIANTS 
AND  RATES.   PART  (a)  METEOR  RATES  WITH 
CONSTANT  PARAMETERS,  by  C.  Ellyett,  C.  S.  L. 
Keay  and  cxhers.   Scientific  rept.  no.  1  on  Contraa 
AF  64<500)6.    27  Oct  59,  20p.  5  refs.    AFCRC-TN- 
59-964;  AD- 232  112.  , 

Order  from  LC  mi$2.40,  l>h$3.30  PB  146  131 

An  experiment  is  conducte<l  to  obtain  continuous  ob- 
servation of  all -sky  radar -meteor  rates  over  a  year. 
This  study  involved  a  critical  appraisal  of  a U  the 
experimental  factors  which  can  introduce  spurious 
rate  variations.   Apparatus  is  described.   Both  artifi- 
cial and  galaaic  noise  cau»e  errors.   A  special  de- 
sign d  receiver,  using  twa  IF  channels,  largely 
overcomes  the  artificial  noise.   The  galactic  noise 
can  be  overcome  by  a  self -compensating  video  stage. 
A  riometer  was  built  to  study  radio  noise  erf  auroral 
origin,  and  to  provide  complementary  data  to  the 
meteor  receiver  in  assessing  the  effea  of  noise 
variation  on  meteor  rate  counts.   (Author) 


Case  Inst,  of  Tech. .  devieland,  Ohio. 
STUDY  OF  CONTROL  OF  APERTURE  FIELDS.  Sci- 
entific rept.   no.    LO  for  I  Ji«ie-30  Nov  59  on  Contract 
AF  19(604)3887.   [1959]  55p,   19  refs.  AFCRC-TN- 
60-155. 
Order  from  LC  ml$3.  60,  pli$9.  30  PB  146  918 

Anisotropic  properties  of  aniflcial  dielectrics:  shunt 
susceptance  of  planar  array  of  circular  discs,  evalua- 
tion of  interaction  fields,  and  variational  formulation 
for  shunt  susceptance;  Diffuaction  of  a  plane  wave  by  a 
reflector;  Solid  angle  reflector  synthesis;  and  measure 
ment  of  surface  currents.  (See  also  PB   1 39  897) 


Electronics  Research  Lab. ,  Stanford  U. .  Calif 
THE  MECHANISM  OF  RADIO  REFLECTIONS  FROM 
METEORIC  IONIZATION,  Uy  Von  R.  Eshleman. 
Technical  rept.  no.  49  on  Cbntract  N6onr-251 ,  T.O.  7. 
15  July  52,  137p.  46  refs  .  ATI -163  933. 
Order  from  LC  mi$6.90,  plij21.30  PB  146  479 

The  development  of  a  theor>|  of  radio  reflections  from 
cylinders  of  ionization  is  un(lenaken  in  order  to  ex- 
plain the  characteristics  of  radio  echoes  from  meteor 
trails  .   It  is  found  that  the  fijeld  strength  of  a  radio 
wave  reflected  from  an  ioni^tion  column  is  dependent 
upon  the  polarization  of  the  incident  wave  with  respect 
to  the  cylinder  axis  ,  the  size  of  the  column,  the  total 
number  of  electrons  per  uni|  of  length  along  the 
column,  and  the  radial  varlmion  of  electron  volume 
density.  Two  theoretical  ap|)roaches  to  the  problem 
are  investigated.  One  approach  is  obtained  by  solving 
the  electromagnetic  wave  equation  for  dielectric 
columns  with  cylindrical  symmetry,  while  the  other 
method  consists  of  summing  the  fields  scattered  by 
the  individual  electrons  in  tlie  column. 


Lincoln  Lab.,  Mass.  Inst,  lof  Tech. ,  Cambridge. 
THE  CONDUCTANCE  OF  A;  SLOT  IN  AN  ARRAY 
ANTENNA ,  by  S .  J .  Rabinowfitz .  Rept .  on  Contract 
AF  19(122)458.  31  Dec  58,  2^p.  16  refs.  Technical 
rept.  no.  192;  AD- 209  908. 
Order  from  LC  mi$2. 70,  phi4. 80  PB  146  210 


The  driving  point  impedance  of  an  element  in  an  array 
antenna  is  different  from  its  value  when  it  is  isolated 
in  free  space.  This  difference  is  due  to  the  mutual 
coupling  between  elements  of  the  array.  The  conduct- 
ance of  a  slot  element  in  a  planar  array  or  in  a  linear 
array  is  found.  The  calculations  are  based  on  well- 
known  antenna  gain  and  pattern  relations  .  Complete 
agreement  between  these  values  and  those  found  by 
different  methods  results.  (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
COMPARISON  OF  MICROWAVE  AND  LANGMUIR 
PROBE  TECHNIQUES  FOR  THE  INVESTIGATION  OF 
ELECTRICAL  DISCHARGES,  by  R.  C.  Jones, 
C.  M.  Howe,  and  J.  L.  Ahearn.    Interim  repjt. 
21  Apr  60,  20p.  11  refs.   NRL  rept.  5468. 
Order  from  LC  mi$2.40.  ph$3.  30  PB  145  350 

Properties  of  rocket  motor  exhausts  have  been  studied 
at  NRL  by  propagating  focused  microwave  energy 
through  them.    In  this  study,  the  exhaust  was  replaced 
by  an  electrodeless  discharge.   The  attenuation  was 
measured  and  then  compared  with  that  predicted  on 
the  basis  of  a  given  electron  density  and  collision  fre- 
quency.  These  p>arameters  were  arrived  at  by  probe 
measurements.   Agreement  between  the  two  methods 
fell  within  the  range  of  accuracy  of  measurement. 
(Author) 


Oxford  U.  (Gt.  Brit. ) 
HARMONICS  FROM  A  MICROWAVE  GAS  DIS- 
CHARGE, by  N.   R.   Bierrum  and  D.  Walsh.   Technical 
note  no.  5  on  Contract  AF  61(514)1183.   [1959]  Up. 
5  refs.   AFOSR-TN-60-280. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  146  441 

Harmonic  power  from  a  10  cm.  wavelength  glow  dis- 
charge in  neon  has  been  detected  down  to  6  mm  wave- 
length (18th  harmonic).    The  fundamental  power  is  fed 
from  the  waveguide  to  a  coaxial  line  terminated  by  the 
discharge  tube.    A  second  smaller  waveguide  is  coupled 
to  the  coaxial  line  to  extract  the  harmonic  power. 
With  careful  matching  at  each  wavelength,  the  con- 
version loss  appears  to  fall  off  by  only  3-4  db  per 
harmonic  after  an  initial  drop  of  35  db  to  the  third 
harmonic  (lowest  harmonic  measured).    A  typical  con- 
version loss  from  10  cm.   to  8  mm  (12th  harmonic)  is 
63  db,  e.  g.   20  kW  input,   10  mW  output.    In  general 
the  output  power  increases  with  input  power  until 
arcing  in  the  mount  spoils  the  mear-irement.  A  pres- 
sure range  of  5-39  mm,  Hg.   has  been  used.  (Author) 


Rome  Air  Development  Center.  Griffiss  AFB,  N    Y. 
ANTENNA  HEIGHTS  AND  INTERFERENCE  REDUC- 
TION ,  by  Benjamin  Lindeman.   Apr  60,   28p.  4  refs. 
RADC-TN-60-45. 
Order  frcMti  LC  mi$2.  70,  ph$4.  80  PB  146  922 

The  use  of  receiving  antenna  height  adjustment  to 
minimize  interference  effects  is  explored  in  detail.    A 
working  set  of  formulas  and  nomograms  is  provided  to 
assist  design  and  installation  personnel  in  establishing 
antenna  heights,  in  order  to  increase  compatibility  erf 
equipments  that  are  in  close  proximity.  (Author) 
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Syracuse  U.  Research  Inst. ,  N.  Y. 
A  STUDY  OF  POSTS  IN  CIRCULAR  WAVEGUIDE,  by 
Alfred  T.  Villeneuve.    Final  rept.  for  1  Feb  56- 
30  May  57  on  Contract  AF  30(602)1507.    20  June  57, 
77p.  14  refs.    SURI  rept.  no.  EE400-575F;  RADC-TR- 
57  145;  AD-131  241. 
Order  from  LC  mi$4.50,  ph$l2.30  PB  146  127 

This  refxjrt  describes  a  study  for  the  determination  of 
the  equivalent  circuit  parameters  of  a  thin  conducting 
post  sf>anning  the  cross  section  of  circular  waveguide 
and  the  application  of  such  posts  to  the  polarization 
twist  duplexer.    A  variational  approach  is  applied  to  the 
equivalent  circuit  problem  and  the  general  problem  erf 
the  equivalent  circuit  of  obstacles  in  guides  is  dis- 
cussed.  No  numerical  results  have  been  obtained  for 
the  equivalent  circuit  parameters.   The  problem  of  ap- 
phcation  of  posts  to  the  polarization  twist  duplexer  was 
investigated  through  the  use  of  matrix  methods,  but  no 
conclusions  could  be  drawn  frcwn  such  a  formulation 
without  extensive  cut  and  try  calculations. 


Willow  Run  Labs.  ,  U.  of  Michigan,  Ann  Arbor. 
FOUNDATIONS  OF  CIRCUIT  ANALYSIS,  by 
William  M  Brown.    Rept.  on  Proj.  Michigan,  Con- 
tract DA  36-039- sc-78801.    Sep  59,  21p.  6  refs. 
29(X)-92-R;  AD-226  336. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  828 

A  unified  picture  is  given  of  operational  circuit  analy 
sis  through  a  study  of  its  foundations.   Several 
specific  considerations  are  discussed  as  extensions 
of  the  basic  theory.    A  feature  of  the  development 
that  the  memorandum  provides  is  that  the  existence 
and  uniqueness  of  a  transfer  function  and  some  of  its 
properties  are  established  without  reference  to 
differential  equations  or  other  detailed  aspects  of 
circuits.    The  role  of  exponentials  is  first  studied  in 
detail,  and  it  is  proved  that  exponentials  and  only  ex- 
ponentials are  eigeri  functions  for  all  linear,  time- 
invariant  circuits.    The  following  three  circuit  prop- 
erties are  then  considered:  (1)  the  output  at  any  one 
complex  frequency  depends  only  upon  the  component 
of  the  input  at  that  frequency;  (2)  the  circuit  is  linear; 
or  (3)  the  circuit  is  time- invariant.    It  is  shown  that 
any  two  of  these  properties  imply  the  other  one,  but 
that  no  one  implies  any  other.    A  general  transform 
which  includes  sinusoidal  analysis,  Fourier,  Laplace 
and  Stieltjes  transforms  as  special  cases  is  defined 
and  discussed  briefly.    The  topics  of  nonreal  circuits 
and  realizable  circuits  are  discussed  briefly. 
(Author) 

Molecular  Physics  and  Spectroscopy 


Hebrew  U.  (Israel). 
PARAMAGNETIC  AND  OFnCAL  SPECTRA  OF 
YITTERBIUM  IN  THE  CUBIC  FIELD  OF  CALCIUM 
FLUORIDE,  byW.  Low.  Technical  note  no.    II  on 
Contract  AF  61(052)59.  Jan  60,   8p.  7  refs.  AFOSR- 
TN-60-308. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  109 

The  paramagnetic  resonance  spectrum  of  Yb^"*"  in  CaF2 
was  observed  at  20^^  and  3  cms  wavelength.   The 


spectrum  is  described  by  a  cubic  spin  Hamiltonian 
;^  -  g  /S  H.  S.  ■►  A  S- 1  with  g  -  3.  426  ±  O  001,  S  -  1/2, 
Al7r .  886.5  ±1.5  x  lO"*  cm'l.  a173  .243.2±0.4x 
10-4  cm-1,  Il7l  .1/2,  ll73  .5/2.   The  ratio  of  mag - 

173 
netlc  moments  is  ^ —  .1.  374q  ±  0.  005.   The  optical 
171  ^ 

spectrum  shows  lines  of  9774,  9770,  9763  A°  and  more 
diffuse  and  unresolved  bands  at  9080  and  12730  A°.  The 
paramagnetic  spectrum  is  explained  as  arising  from 

the  fy  doublet.   The  other  levels  are  removed  by  at 
least  a  few  cm'^  leading  to  an  isotropic  g  value  of 
3/\  or  .21.  for  the  lowest  I^  level.  (Author) 


Hebrew  U.  (Israel). 
PARAMAGNETIC  RESONANCE  SPECTRUM  OF  MAN- 
GANESE IN  CORUNDUM,  by  W.   Low  and  J.  T.  Suss. 
Technical  note  no.   12  on  Contract  AF  61(052)59. 
Feb  60,  7p.   12  refs.  AFOSR-TN -60-423. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  147  108 

The  p>aramagnetic  resonance  spectrum  of  Mn^"*^  in 
AI2O3  was  measured  at  3  cms.    The  spectrum  can  be 
expressed  in  a  spin  Hamiltonian  with  trigonal  sym- 
metry with  the  following  parameters:  g..  «  2.  0017  ± 
0.001,  gi  -2.  000  ±0.002,   D*  ■*-194.  2±1.  a-F  -  •»■ 
21.9±0.6,  A=  -  79.6  ±0.5,  B=  -  78.8+.0.8  in  units 
of  10-*  cm-1.  (Author) 


King's  Coll.  ,  U.  of  London  (Gt.  Brit. ) 
MOLECULAR  SPECTROSCOPY  REPORT,   1958-1959, 
by  W.  C.  Price,  G.   R.  Wilkinson  and  others.    Final 
technical  rept.   no.   I,   1  Nov  58-31  Oct  59  on  Contract 
DA  91-591-EUC-%9.    Oct  59,   155p.  27  refs. 
Order  from  LC  mi$7.  50,  phi24.  30  PB  146  831 

Subject  of  Research:  (1)  The  infrared  sp>ectra  of  some 
ionic  and  molecular  crystals  using  high  resolution 
over  wide  wavelength  ranges  and  at  temperatures 
down  to  that  of  liquid  helium.    (II)  The  absorption 
spectra  of  different  materials  (in  solid,  liquid  or  gas 
phase)  in  the  infrared  and  in  the  vacuum  ultraviolet. 


Istituto  di  Fisica  Superiore,  Universita  di  Pavia 

(Italy). 
A  MICROWAVE  SPECTROGRAPH  FOR  PARAMAG- 
NETIC RESONANCE.    SOME  PRELIMINARY  RE- 
SULTS OBTAINED  ON  TWO  NEW  FREE  RADICALS, 
by  A.  Giarda,  G.   Lanzi  and  others.    Final  technical 
rept.  for  Sep  58- Aug  59  on  Contract  DA  91-508- 
EUC-396.    Nov  59,  22p.    AD- 232  704. 
Order  from  LC  mi  $2.  70,  phj4.  80  PB  146  834 

A  description  is  given  of  a  microwave  reflection 
spectrograph  which  operates  at  a  fixed  frequency  of 
about  9300  mc,  corresponding  to  a  wavelength  of 
about  3  cm  in  vacuum.  The  waveguide  circuit  includes 
a  resonant  cavity  wavemeter  for  frequency  measure- 
ments.   The  branch  which  contains  the  klystron 
generator  is  equipped  with  a  ferrite  insulator  to  pre- 
vent reflections  toward  the  klystron;  another  branch 
contains  the  attenuators  and  matching  devices.    The 
electromagnetic  field  in  the  microwave  region  is 
generated  by  a  723  A/B  reflex  klystron  at  a  frequency 
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ol  9370  mc  with  an  output  power  of  20  megawatts. 
The  resonant  cavity  is  mechanically  tuned  with  a 
screw  which  acts  on  the  up|)er  side  of  the  klystron. 
The  electromagnetic  field  is  fed  into  the  waveguide 
through  a  small  coaxial  cable.    The  detector  is  a 
1  N  236  silicon  diode  rectifier  which  is  capable  of 
detecting  the  signal  (9300  rhc  AC  voltage  modulated 
by  70c  AC  voltage).    Measurements  were  made  of  the 
line  widths  and  spectroscoftic  splitting  factors  of  the 
quinazoline  bisulfate  and  p|enothiazine  perchlorate 
free  radicals. 


Massachusetts  Inst,  of  Teh.,  Cambridge. 
SOUD  STATE  AND  MOLECULAR  THEORY  GROUP. 
Quarterly  progress  rept .  np.  32  on  Contract  Nonr- 
1841(34).  15  Apr  59.  I02p.  ;46refs. 
Order  from  LC  mi$5.70,  i^l6.80  PB  146  031 


„J 


Contents: 

Zeeman  splittings  of  pararrtagnetic  atoms  in  crystal- 
line fields 
Crystalline  field  calculation 
The  linear  chain  '  * 

Interaction  of  a  hole  with  mobile  lattice  icxis  in  KCl 
Energy  bands  and  approxiniate  potentials 
Iron  series  Hartree-Fock  calculations 
One-electron  energies  in  tlie  iron  group 
Atomic  scattering  function^  for  the  iron  series 
Solid-state  and  molecular  tpeory  group  programming 

notes 
Programming  techniques 

Properties  and  interactions  of  the  helium  atom 
Programs  for  evaluation  of  molecular  integrals 
Multi -center  integral  progiams  for  I .  B.  M.  704 

computer 
Electronic  wave  functions  far  polyatomic  molecules 
(See  also  PB  144  229) 


Inst,  of  Tech. 


Spectroscopy  Lab. ,  Mass 

Cambridge. 

INVESTIGATION  OF  FAR  [INFRARED  SPECTRA,  by 
Richard  C.  Lord.    Rept.  fot  Mar  58-Aug  59  on  Ex- 
perimental Techniques  for  Materials  Research,  Con- 
traa  AF  33(616)5578.    Feb 
Technical  rept.  59-498. 
Order  from  OTS$1.00 


60.  34p.  38  refs.    WADC 
PB  161  738 


Applications  of  a  small  grating  spectrometer  to  f)rob- 
lems  (rf  molecular  struaure  by  means  of  infrared  ab- 
sorption spectra  in  the  region  50  -  300  cm'^  are  re- 
viewed.   Infrared  spectra  in  the  range  50  -  300  cm'^ 
are  reported  and  discussed  briefly  for  methyl  amine, 
hydrazine  and  trimethylene  oxide,  and  in  the  range 
50  -  600  cm'l  for  cyclopencane,  cyclohexane,  cyclo- 
liepcane,  cyclooctane,  oxycyclopentane  (tetrahydro- 
furan)  and  1.4-dioxycycloh«xane  (dioxane).   Isolated 
low  frequencies  are  given  for  thiacyclobutane, 
disllylacetylene  and  dimethyl  acetylene.    New  values 
for  the  thermodynamic  functions  of  hydrazine  are 
given,  and  values  from  the  literature  are  included  for 
diborane  and  cyclobutane.   (Author) 


III 


Washington  U  . ,  Seattle . 
A  MASS  SPECTROMETRIC  STUDY  OF  NEGATIVE 
ION  FORMING  REACTIONS  IN  OXYGEN,  by 
P.  L,  Randolph  and  R.  Geballe.  Technical  rept,  no.  6 
on  Contract  DA  04-200-ORD-664.  1  Aug  58,  99p. 
63  refs.  OOR  rept.  442. 8-P. 
Order  from  LC  mi$5.40,  ph^l5.30  PB  137  902 


Willow  Run  Labs.  ,  U.  of  Michigan,  Ann  Arbor. 
RAPID- SCAN  SPECTROSCOPY  WITH  A  FABRY- 
PEROT  INTERFEROMETER,  by  R.  W.   Terhune  arel 
C.  W.   Peters.    Rept.  on  Proj.    Michigan,  Contract 
DA  36-039-8C-78801.    May  60,   15p.  6  refs.  2900- 
157-R. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  364 

The  construction  and  operation  of  a  variable- spwicing 
Fabry- Perot  interferometer  that  could  be  used  at 
scanning  rates  up  to  500  scans  per  second  is  de- 
scribed.   Multilayer  interference  coatings  were  used 
for  reflecting  surfaces  in  the  near  infrared.    The  high 
spectral  luminosity  of  the  interferometer  made  its 
use  favorable  in  low  orders  for  rapid- scan  sf>ec- 
troscopy,  and  in  high  orders  in  combination  with  a 
grating  spectrometer  for  greater  spectral  resolution. 
(Author) 


Optics 


AvcoCorp.,  Wilmington,  Mass. 
MIE  SCATTERING  IN  THE  FORWARD  AREA,  by 
R.  Penndorf.  Scientific  rept.  no.  2  on  Research  on 
Aerosol  Scattering  in  the  Infrared,  Contract  AF 
19(604)5743.  Feb  60,  91p.  18  refs.  Technical  rept. 
RAD-TR-60-10;  AFCRC-TN-60-285. 
Order  from  LC  miJ5.40,  ph$15.30  PB  146  907 

The  scattering  of  light  is  Investigated  from  a  theoreti- 
cal point  of  view.  After  explaining  the  basic  Mie 
formulas ,  several  useful  scattering  functions  are  de- 
fined. The  scattering  pattern  for  the  forward,  side- 
ward, and  backward  area  is  briefly  described,  fol- 
lowed by  a  very  detailed  investigation  for  the  forward 
direction,  which  is  based  on  all  available  data  com- 
jxjted  according  to  the  Mie  formulas .  A  wide  range  of 
refractive  indices  n  from  n   «1.05to  n    «  2.0  have 
been  selected,  and  all  values  of  i^  and  p>j^  are  exten- 
sively listed  in  the  appendix.  Tlie  behavior  of  these 
scattering  coefficients  is  investigated  and  described 
in  detail.  This  is  followed  by  a  careful  investigation  of 
practical  limits  for  the  Mie  region,  which  can  be  de- 
fined only  arbitrarily.   Methods  are  developed  for 
computing  the  scattering  functions  by  simple  means. 
Applications  of  these  theoretical  data  are  given  to 
compute  the  angular  Mie  cross  section  and  the  volume- 
scattering  coefficient  by  a  graphical  method.  These 
scattering  values  can  be  derived  also  for  given  size 
distributions  of  the  aerosol. 


Syracuse  U.  [Research  Inst.  ]  N.  Y. 
THIN  FILMS  WHICH  PRODUCE  PHOTOELECTRIC 
AND  PHOTORESISTIVE  EFFECTS,    SECTION  I  AND 
II  (OF  FOUR  SECTIONS)  by  Werner  Beyen. 
Donald  Bode  and  others.    Final  engineering  rept.  on 


Contract  W33-038-ac- 15160.    1  Apr  55,  37p.  8  refs. 

Physics  rept.   101-35;  AD-60  906. 

Order  from  LC  mi  $3.  00,  ph$6.  30  PB  146  950 

Section  I  contains  a  description  of  apparatus  and 
techniques  for  the  measurement  of  infrared  photo- 
conducting devices,   Section  II  contains  a  summary  of 
the  electrical  and  optical  properties  of  PbTe  films. 


Willow  Run  Labs.,  U.  of  Michigan,  Ann  Arbor. 
THE  EFFECT  OF  FILM -THICKNESS  VARIATIONS 
ON  COHERENT  LIGHT,  by  Arthur  L.  Ingalls.    Rept. 
on  Project  Michigan,  Contracts  DA  36 - 039 -sc- 78801, 
AF  33(600)38019,  and  AF  30(635)2905.    Oct  59,  I5p. 
3  refs.  2900-88-R. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  146  829 

This  report  describes  the  experiments  which  meas- 
ured perturbations  in  monochromatic  coherent  li^t 
caused  by  variations  in  film  thickness,  and  discusses 
the  results.   The  introduction  of  commercial  photo- 
graphic film  into  the  aperture  of  an  optical  system 
disturbs  the  coherence  of  the  transmitted  li^t.  be- 
cause of  the  variations  in  thickness  and  refractive 
index  present  in  the  film.    Such  variations  in  film  may 
be  made  visible,  as  contour  lines,  by  light  interfer- 
ence pattern  were  measured,  and  calculations  of  light- 
path  variations  made.    A  qualitative  analysis  showed 
that  film-base  thickness-variation  was  primarily 
responsible  for  deterioration  of  coherence.    Formulas 
are  given  which  show  the  effect  of  film  variations  cwi 
coherent  light  for  both  use  and  measurements;  and 
figures  are  included  which  show  the  distribution  of 
film  quality. 
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Solid  State  Physics 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va. 
OPTICAL  AND  ELECTRON  MICROSCOPY  OF 
SODIUM  AND  POTASSIUM  AZIDES,  by  Johann  JoebstI 
and  Hyman  Rosenwasser.    27  Apr  59,   108p.  10  refs. 
Technical  rept.   1577-TR;  AD-219  245. 
Order  from  LC  mi$5.70,  ph$16.80  PB  147  462 

Crystal  habits  of  sodium  and  potassium  azides  have 
been  studied  by  optical  and  electron  microscopy.   The 
growth  features  are  illustrated  with  F>hotomicrographs. 
Observations  have  also  been  made  on  the  effects  of 
aging,  etching,  and  heating  of  these  azides.   (Author) 


Conservatoire  des  Arts  et  Metiers,  Paris  (France). 
DYNAMICAL  THEORY  OF  THE  REFLECTION  OF 
X-RAYS  ON  CURVED  CRYSTALS,  by  D.   Taupin. 
Technical  (Final)  rept.  on  Contract  AF  61(052)51. 
Jan  60,   34p.   10  refs.    AFOSR-TR-60-30. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  146  434 

A  dynamical  theory  is  applied  to  perturbated  crystals. 
It  allows  for  a  perturbation  being  regular  and  contin- 
uous, and  depending  on  one  geometrical  coordinate; 
this  coordinate  is  perp)endicular  to  the  reflecting  plan 
planes  and  to  the  crystal  surfaces. 


Cornell  U. ,  Ithaca,  N.  Y. 
INVESTIGATION  OF  ATOMIC  PHENOMENA 
OCCURRING  ON  AND  NEAR   THE  SURFACES  OF 
SOLID,  by  Richard  C.  Bradley.   Final  rept.  on  Con- 
tract AF  18(600)674.   Task  II.  29  Feb  60,   lip.  26  refs. 
AFOSR-TR-60-45. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  433 

Field  emission  microscopy  has  been  used  for  studying 
the  surface  of  an  alloy,  and  the  kinetics  of  metals 
adsorbed  on  metal  substrates.    Mass  spectrometry 
has  been  used  to  study  the  nature  and  properties  of 
secondary  ions,  surface  and  bulk  conpositlons.  and 
surface  and  bulk  kinetics. 


Eagle-Picher  Research  Labs. ,  Miami,  Okla. 
RESEARCH  ON  GROWING  OF  CADMIUM  SULFIDE 
CRYSTALS  FOR  DOSIMETER  PURPOSES,  by 
J    E.  Powderly  and  K.  E.  Bean.   Quarterly  rept.  no.  3, 
17  Oct  57-17  Jan  58,  on  Contract  DA  36-039-8C-73270. 
[1958]  64p.  4  refs. 
Order  from  LC  mi$3.90,  ph$10.80  PB  137  660 

Runs  can  now  be  consistently  reproduced  to  provide 
single  crystals  of  large  size  and  of  good  crystalline 
structure.    Single  crystallites  weighing  in  the  order 
of  50  grams  are  regularly  produced.    Locaticm  of  these 
impurities  in  the  crystals  are  consistent  with  the 
vapor  pressure  of  their  sulfides.   (See  also  PB  137  662) 


General  Electric  Research  Lab.  ,  Schenectady, 

N.   Y. 
EFFECT  OF  Li-B  ION  PAIRING  ON  Li  ♦    ION 
DRIFT  IN  Si,  by  E.  M.  Pell.    Scientific  rqjt.   no.   4 
on  Contract  AF  19(604)5551.    28  Apr  60,   18p.   7  refs. 
AFCRC-TN-60-386. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  359 

When  Li*  and  B"  ions  are  present  simultaneously  in 
Si,  relatively  immobile  Li-B  ion  pairs  are  formed. 
Only  those  Li*  ions  which  have  not  become  p>aired 
with  B"  are  free  to  diffuse  through  the  Si,  and 
measurement  of  the  effective  diffusion  rate  of  the  Li* 
can  thus  be  used  to  determine  the  fraction  of  Li* 
paired.    Such  measurements  have  been  made  in  the 
range  0°C  to  100°C  using  the  method  of  ion  drift  in  a 
pn  junction.    The  results  agree  well  with  the  Reiss 
model  for  ion  pairing,  yielding  a  distance  of  closest 
approach  between  Li*  and  B~   of  2.  5  to  2.  7°A.    This 
value  is  larger  than  given  by  the  sum  of  Li"*   and  B~ 
radii;  it  is  roughly  equal  to  the  distance  from  a 
lattice  atom  site  to  the  next- nearest  interstitial  site 
(2.  72  A).    The  kinetics  of  the  ion  pairing  reaction 
have  been  investigated  by  the  same  technique.    The 
resulting  value  for  the  capture  radius  of  the  B~  ion 
agrees  satisfactorily  with  theory.    (Author) 


Illinois  U.  ,  Urbana. 
ELECTRON  MOBILIlY  AND  SCATTERING  PROC- 
ESS IN  AgBr  AT  LOW  TEMPERATURES,  by 
Dwight  C.  Burnham,   Frederick  C.  Brown,  and 
Robert  S.   Knox.    Technical  note  no.   3  on  Contract 
A F  49(638)579.    Mar  60,  48p.   41  refs.  AFOSR-TN- 
60-419. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  930 
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The  Hall  effect  for  elecirors  released  by  light  in  high- 
purity  crystals  of  AgBr  has  been  studied  experimen- 
tally in  the  temperature  ratge  4°  to  120'^K.    The 
observed  mobilities  exceed! 20, 000  cm^/volt-sec  at 
very  low  temperatures.    Ttte  general  features  of  the 
dependence  of  low- field  Hall  mobility  on  temperature 
can  be  understood  by  comparison  with  standard  theorji 
A  nearly  exponential  dependence  of  mobility  on  1/T  is 
observed  from  40"  to  120^K,  as  predicted  for  scatter- 
ing by  optical  vibrations  of  jthe  lattice.    The  slope  of 
the  logfA  versus  1/T  data  agrees  quite  well  with  the 
Debye  <9   for  the  longitudinjal  optical  mode  as  deduced 
from  Reststrahl  data.    Beloir  40"K  the  observed 
mobilities  can  be  explained  in  terms  of  a  combination 
of  the  effects  of  optical,  ac4)ustical  and  charged  im- 
purity scattering.    The  last  iprocess  appears  to  domi- 
nate below  IS^K.    High-fieli  effects  are  observed 
which  can  be  explained  by  classical  transport  theory 
assuming  a  conduction  band]  of  standard  form  as  well 
as  isotropic  scattering.    (Atjthor) 


Illinois  U.  ,  Urbana. 
THE  INTERACTION  OF  DISLOCATIONS  WITH  AN 
APPLIED  STRESS  IN  ANISOTROPIC  CRYSTALS,  by 
G.  de  Wit  and  J.   S.   Koehleri 
on  Contract  Nonr- 1836(26). 
AD-218  496. 
Order  from  LC  mi$6.  30,  p»J$19.  80 


Technical  rept.  no.  6 
June  59,   125p.    14  refs. 


PB  147  460 


The  differential  equation  of  (equilibrium  is  derived  for 
a  dislocation  pinned  at  2  points  in  the  same  glide  plane 
in  an  elastically  anisotropic  icrystal  with  an  applied 
stress.    It  is  assumed  that  tl>e  dependence  of  the  dis- 
location energy  on  the  geometry  of  the  dislocation 
line  is  accounted  for  by  usin^  an  energy  per  unit 
length,   E,  which  for  fixed  Burgers  vector  is  a  function 
only  of  6  the  angle  between  the  Burgers  vector  and 
the  dislocation  segment.    A  parametric  solution  of  the 
differential  equation  is  found]  in  terms  of  E  and  its 
derivatives.    When  the  orientation  dependence  of  E  is 
approximated  by  that  of  the  plastic  energy  per  unit 
length  of  a  long  straight  dislocation,  numerical  work 
done  for  some  real  face  centered  cubic  and  body 
centered  cubic  crystals  indicates  that  the  first  few 
terms  in  a  Fourier  expansioii  give  a  good  fit  to  E. 
Using  this  expansion,   the  solution  of  the  differential 
equation  is  plotted  so  that  onjly  one  curve  is  needed  to 
pbtain  the  equilibrium  shape  of  the  dislocation  for  all 
values  of  the  stress.    Appreqiable  deviation  from  a 
circle  is  found.    The  above  information  about  dis- 
location shape  versus  applied  stress,  together  with 
some  simple  assumptions  concerning  dislocation 
density  enables  one  to  calculiite  the  average  strain 
produced  in  a  crystal  under  iRjlied  stress  when  dis- 
locations are  present  as  conpared  to  a  crystal  with 
no  dislocations.    (Author)       ' 


Li^ge  U.  (Belgium). 
NUCLEAR  QUADRUPOLE  R^ONANCE  IN  IRRADI- 
ATED ORGANIC  CRYSTALS!  AND  IN  A  SEMI- 
CONDUCTOR ELECTRON  SPIN  RESONANCE  IN 
CARBONACEOUS  ROCKS,  by  Jules  Duchesne.  Tech- 
nical scientific  note  no.    1  on  Contract  AF  61(052)167. 
31  Jan  60,   44p.   15  refs.   AFaSR-TN-59-l2l4. 
Order  from  LC  mi$3.  30,  ph5i7.  80  PB  147  112 


The  intensity  of  quadrupole  lines  is  used  as  a  method 
for  the  study  of  the  damage  induced  by  high  energy 
radiation  in  solid  matter.    Thermally  treated  irradiated 
compounds,  which  are  thereafter  re -irradiated,  are 
especially  considerd.    In  this  connexion,   the  origin  of 
radioprotection  phenomena,  and  the  behavior  of  the 
interactions  between  centers  perturbed  by  irradiation, 
are  studied  further.    Not  only  gamma -rays  are  used, 
but  also  X-rays  and  neutrons.    The  new  method  is  suc- 
cessfully applied  to  a  semiconductor.    Parallel  use  of 
quadrupole  spectroscopy  and  electron  spin  resonance 
is  found  highly  valuable.    (Author) 


Lockheed  Aircraft  Corp.  ,  Sunnyvale.  Calif 
EFFECTS  OF  APPLIED  ELECTRIC  FIELDS  ON 
PARAMAGNETIC  RESONANCE  IN  CHROME  ALUMS, 
by  M.   E.  Browne.   Rept.  on  Physical  Electronics. 
Apr  60.   2lp.    13  refs.   LMSD-288212. 
Order  from  LC  miJ2.  70,  ph$4.  80  PB  147  366 

The  paramagnetic  resonance  spectra  of  single  crystals 
of  potassium  chrome  alum  and  ammonium  chrome  alum 
have  been  investigated  in  the  presence  of  applied  elec- 
tric fields  at  9.  3  kmc  in  the  temf)erature  range 
4-300^.    The  measurements  were  made  in  an  effort  to 
detecl^the  possible  existence  of  a  term  of  the  form 
$  *^o*^-  ^^"  ^^^  interaction  Hamiltonian  for  an  electron 
in  an  electromagnetic  field.  Such  a  term  corresponds 
to  the  existence  of  an  electron  electric  dipole  moment 
and  would  result  in  a  lifting  of  Kramers'  degeneracy 
for  a  magnetic  ion  in  a  crystalline  field.    No  such  term 
was  observed,  and  the  upper  limit  on  |  obtained  was 
I  <0.  007.    A  dependence  of  the  dielectric  loss  on  elec- 
tric field  was  observed  in  both  alums  at  microwave 
frequencies,  (Author) 


North  Carolina  U. ,  Chapel  Hill. 
ELECTRIC  AND  MAGNETIC  PROPERTIES  OF  VERY 
THIN  FILMS  WITH  SPECIAL  EMPHASIS  ON  SUPER- 
CONDUCTIVny,   by  Rolfe  E.  Glover,   III.    Annual 
summary  rept.  for  1  June  58-31  May  59  on  Contract 
Nonr-855(08).    [1959J  16p.    3  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  846 

Anempts  were  made  to  measure  the  dependence  on 
temperature  erf  the  critical  current  in  thin  supercon- 
ducting films.    Sharp  peaks  in  the  current  density  are 
found  at  the  2  edges  of  the  film.    A  new  cryostat  was 
completed  to  maintain  constant  temperature  in  the 
range  from  1°  to  20°K. 


Raythewi  Co. ,  Waltham,  Mass. 
SINGLE  CRYSTAL  GROWTH  OF  THE  GARNET 
TYPE  OXIDES.   PART  I.    PHASE  RELATIONS  IN  THE 
SYSTEM  Fe203-Fe304-YFe03  IN  AIR,  by  H.  J. 
Van  Hook.    Scientific  rept.  no.  1  on  Contract 
AF  19(604)5511.    29  Jan  60.  39p.   14  refs.    AFCRC-TN- 
60-162. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  056 

Measurements  have  been  made  of  temperature  and 
ternary  composition  for  coexisting  liquid  and  crystal- 
line phases  on  the  air  isobar  in  the  system  Fe203- 
Fe304-YFeO3  with  particular  regard  to  the  stability 
range  and  comjX)sitional  limits  of  yttrium-iron  garnet. 
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phase  equilibrium  relationships  were  determined  by 
conventional  quenching  techniques  combined  with  meas- 
urements of  loss  in  weight  at  the  reaction  temperature 
to  locate  true  ternary  compositions .   The  intersection 
of  the  air  isobar  with  the  ternary  univarient  boundary 
curve  for  coexisting  magnetite,  garnet  and  liquid 
phases  results  in  an  eutectic-type  situation  at  the 
composition  Yq.  27^^1.73^2.  87  and  14690±2<^.    A 
similar  intersection  of  the  isobar  with  the  boundary 
curve  for  coexisting  garnet,  orthoferrite,  and  liquid 
phases  gives  rise  to  a  peritectic-type  reaction  at 
1555°  ±  3^0  and  Yq.  aaP^i  56O2.  89-   The  yttrium-iron 
garnet  crystallizing  from  liquids  within  these  tempera- 
ture and  composition  limits  contains  up  to  0.5  mole 
percent  iron  oxide  in  excess  of  the  stoichiometric 
formula  in  terms  of  the  starting  composition  37.  5  mole 
percent  Y2O3,  62.5  mole  percent  Fe203.    Loss  of 
oxygen  in  the  garnet  phase  is  appreciable  in  this  tem- 
perature range;  approximately  3  mole  percent  FeO  is 
present  at  1470°C.    Solubility  of  excess  of  iron  oxide 
and  jjartial  reduction  in  air  are  invarient  conditions 
during  the  growth  process  and  the  composition  of  the 
garnet  formed  can  only  be  changed  by  a  change  in 
oxygen  pressure.  ^ 

Watenown   Arsenal  Labs  .,  Mass  . 
DEBYE  TEMPERATURE  OF  CARBONYL  IRON,  by 
Charles  P.  Gazzara.   May  60,  24p.  26  refs.  Technical 
rept.  WALTR-805.2/1. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  161 

The  Debye  characteristic  temperature,  S,  of  carbonyl 
iron  has  been  determined  as  being  between  433*^  and 
445°K  at  an  ambient  temp)erature  of  310°K  from  an 
X-ray  diffraction  study  utilizing  both  monochroma- 
tized  and  filtered  radiation  by  both  a  stationary  and 
scanning  slit  method.  (Author) 


Willow  Run  Labs . ,  U .  of  Michigan,  Ann  Arbor. 
POLARIZATION,  MICROWAVE  DISPERSION,  AND 
LOSS  IN  WGH-PERMITTIVITY  FERROELECTRICS, 
by  Howard  Diamond.  Rept.  on  Proj .  Michigan,  Con- 
tract DA  36-039- sc- 78801.  Jan  60,  I03p.  33  refs. 
2900- 121 -T;  AD- 231  701. 
Order  from  LC  mi$5.70,  ph$16.80  PB  147  304 

An  analysis  was  conducted  of  experimental  data, 
polarization,  dispjersion,  and  loss  processes  in  hi^- 
permittiviiy  ferroelectrics .  Tne  study  proceeds  from 
the  observation  that,  according  to  published  data, 
polycrystalline  BaTi03  and  similar  compxjsitions  show 
strong  relaxation  in  permittivity  at  microwave  fre- 
quencies .  This  phenomenon  is  shown  to  be  generally 
related  to  polarization  and  loss  propenies  of  the  di- 
electric. Processes  of  particular  interest  in  account- 
ing for  the  microwave  relaxation  are:  (a)  domain  ef- 
fects ,  (b)  possible  dipxjlar  or  molecular  polarization, 
and  (c)  mechanical  effects  produced  by  piezoelectric 
and  elect rostrictive  coupling.  The  conclusions  that 
may  be  drawn  from  this  work  are  as  follows:  (I)  the 
field  sensitivity  of  the  incremental  pjermittivity  of 
polycrystalline  ferroelectrics  is  not  a  domaiYi  effect, 
but  results  from  an  induced  ferroelectric  state  in  non- 
ferroelectric  grains;  (2)  nonlinear  pjermittivity  under 
electric  fields  must  necessarily  be  accomplished  by 
substantial  thermal  sensitivity;  (3)  orientation  of  the 
domains  does  not  contribute  to  microwave  dispersion; 


(4)  molecular  or  dipolar  relaxation  does  not  occur  at 
microwave  frequencies  for  BaTi03  single  crystals; 
therefore  this  is  not  a  mechanism  for  dispersion  in 
the  ceramic,  and  (5)  dielectric  loss  as  well  as  piezo- 
electric and  electrostrictive  activity  would  result  in 
microwave  dispersion  in  high -permittivity 
ferroelectrics .  (Author) 


Theoretical  Physics 


Army  Rocket  and  Guided  Missile  Agency,  Redstone 

Arsenal,  Ala. 
OBSERVATIONS  OF  A  RELATIVISTIC  SPACE 
TRAVELER,  by  J.  Richard  Haskins.    1  June  59,  9p. 
7  refs.    ARGMA  TR  1C31R;  AD-219  064. 
Order  from  LC  mi$1.80,  ph$1.80  PB  147  579 

The  question  of  asymmetrical  aging  in  spxace  travel  is 
discussed  regarding  the  possibility  of  distant  clocks 
appjarently  running  backward  as  observed  by  an  accel- 
erated space  traveler.    Results  show  that  this  apparent 
backward  running  of  clocks  is  consistent  with  apparent 
reabsorption  of  photons  emitted  earlier  by  a  distant 
star.   (Author) 


Cambridge  U.  (Gt.  Brit.) 
THE  ANAYLTIC  PROPERTIES  OF  PERTURBATION 
THEORY,  by  J,  C.  Polkinghome  and  G .  R.  Screaton. 
Technical  (scientific)  note  no.  4  on  Contract  AF 
61(052)233.  Jan  60,  17p.  12  refs.  AFOSR-TN-60-277, 
Order  from  LC  miJ2.40,  ph$3.30  PB  146  442 

A  general  method  is  given  for  locating  the  complex 
singularities  of  the  contributions  from  Feynman  dia- 
grams regarded  as  functions  of  the  external  scalar 
products .  The  method  is  illustrated  by  ap>plication  to 
the  third-order  vertex  function.  (Author) 


Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa. 
THE  SHIELDING  OF  A  FIXED  CHARGE  IN     A 
HIGH  DENSITY  ELECTRON  GAS,   by  J.   S.   Langer 
and  S.   H.   Vosko.    Technical  rept.  no.   8  on  Contract 
Nonr-760(13).    [1959]  31p.    7  refs. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  146  047 

The  shielding  of  a  small  fixed  charge  in  a  high-density 
electron  gas  is  calculated  by  means  of  a  technique 
similar  to  that  used  by  Gell-Mann  and  Brueckner  for 
calculating  the  correlation  energy.    A  closed  expres- 
sion for  the  density  of  displaced  electrons  is  derived 
and  evaluated  numerically  for  several  densities  of  the 
electron  gas.    An  asymptotic  form  is  also  given. 
(Author) 


Chicago  U. ,  111. 
QUASI- FINITENESS  OF  THE  INTERACTION 
HAMILTONIAN  OF  CERTAIN  QUANTUM  FIELDS, 
by  I.  E.  Segal.   Technical  note  no.  1  on  Contract 
AF  49(638)666.    Apr  60,  14p.  9  refs.    AFOSR-TN- 
60-445. 
Order  from  LC  ml$2.40,  ph$3.30  PB  147  119 
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Forschungsinstitut  fUr  rtiysik  der  Strahlantriebe, 

e.  v.,  Stuttgart  (West  Oermany). 
STOCHASTIC  THEORY  QF  TRANSPORT  PHENOMENA 
IN  A   REACTING  PLASMA  AT  EXTREME  TEMPERA- 
TURES, by  H.  J.  Kaeppelpr.    Final  rept.  on  Contract 
AF  61(514)1244.    Mar  58. !  I09p.  28  refs.    WADC  TR- 
58-353;  AD-155  704. 
Order  from  LC  mi$5.70,  ph$l6.80  PB  147  685 

One  of  the  essential  tasksiof  theoretical  plasma  re- 
search is  the  development!  of  an  appropriate  kinetic 
theory  of  nonequilibrium  [plasma  behavior.   The  re- 
search reported  on  in  thisi  paper  deals  with  attempts  to 
establish  such  a  theory,    ft  is  believed  that  many  de- 
tails of  mathematical  prolyl lity  theory,  especially  the 
probability  theory  due  to  i^.  N.  Kolmogoroff,  are 
particularly  well  suited  to! describe  the  behavior  of  a 
system  of  particles,  hereja  multi -component  reacting 
plasma.    An  extension  of  Qrad's  method,  including  the 
presence  of  electric  and  njagnetic  fields,  to  the  case  of 
a  non-isochermal  multi -cchiponent  reacting  plasma  is 
shown. 


Institute  for  Fluid  Dynantic 
U.  of  Maryland,  College 
QUANTUM  STATISTICAL 
FUNCTION.    GENERAL  TWEOR 
CATION  TO  THE  ELECTRON 
Doctoral  thesis.    Rept.  on 
Mar  60,  91p.    13  refs.   Technical 
AFOSR-TN-60-435. 
Order  from  LC  mi$5.  40 


8  and  Applied  Mathematics, 
iPark. 

PAIR  DISTRIBUTION 
Y  AND  ITSAPPLI- 
GAS,  by  Shigeji  Fujita. 
Contract  AF  18(600)1315. 
note  BN-204; 


lih$I5.  30  PB  146  929 


A  general  theory  for  calculating  the  pair  distribution 
function  for  a  quantum  stat  stical  system  is  developed 
and  applied  to  the  electron  gas.    A  cluster  integral 
expansion  for  the  pair  distribution  function  of  both 
quantum  and  classical  systems  is  derived.    The 
simple  chain  approximatiort  to  the  modified  interaction 
is  responsible  for  the  transfer  of  a  plasmon  in  the 
case  of  low  temperature  electron  gas.    The  pair 
distribution  function  up  to  tiie  first  order  in  the  modi- 
fied interaction  is  calculat^.    A  new  expression  which 
relates  the  internal  energy  with  the  pair  distribution 
function  is  derived,  assuming  a  system  of  many 
particles  interacting  throu^  pair  forces.    This  is  used 
to  calculate  the  ground- staqe  energy  of  an  electron  gas. 
The  result  is  in  agreement 
Bruckner. 


with  the  work  of  Cell- Mann 


Institute  of  Theoretical  Pljv  .js,  Stanford  U., 

Calif. 
MOTION  OF  A  GYROSCCft.  ACCORDING  TO 
EINSTEIN'S  THEORY  OF  C''-AVITATION,  by 
L.I.  Schiff .  Technical  not^  no.  17  on  Contract  AF 
49(638)388.  Apr  60,  28p.  50  refs.  AFOSR-TN-60-449, 
Order  from  LC  mi$2.70,  p»i$4.80  PB  147  355 

It  is  pointed  out  that  only  the  precession  of  the  peri- 
helion of  the  orbit  of  the  planet  Mercury  provides  an 
experimental  verification  o(  general  relativity  theory 
that  goes  beyond  special  relativity  and  the  equiva- 
lence principle.  In  order  to  provide  the  theoretical 
basis  for  a  new  experimental  test  of  the  theory,  the 
properties  of  a  spinning  test  particle,  or  torque-free 
gyroscope,  are  calculated  ib  detail. 


Institute  of  TTieoretical  Physics,  Stanford  U. ,  Calif 
PHOTOEFFECT  FROM  THE  L  SHELL,   by  R.H.  Pratt. 
Technical  note  no.    15  on  Contract  AF  49(638)388. 
Apr  60,   37p.   20  refs.   AFOSR-TN-60-417. 
Order  from  LC  mi$3.  00.   ph$6.  30  PB  147  356 

The  differential  cross  section  for  photoeffect  from  an 
atomic  shell  is  shown  to  be  almost  independent  of  prin- 
cipal quantum  number,  apart  from  normalization,  for 
energies  well  above  threshold.    The  high -energy  limits 
of  the  total  cross  sections  for  the  three  L  subshells  are 
calculated  exactly  with  methods  previously  applied  to 
the  K  shell,  and  extrapolations  are  made  to  cover  the 
entire  high -energy  region.    A  procedure  is  indicated  to 
account  for  the  effects  of  electron  screening.    It  is 
found  that  the  contribution  from  the  P  shells  is  not  neg- 
ligible in  heavy  elements.    Agreement  with  experiment 
is  good.  (Author) 


Johns  Hopkins  U.  School  erf  Engineering,  Baltimore 

Md. 
STEADY,    FINITE  MOTIONS  OF  A  CONDUCTING 
LIQUID,  by  Robert  R.  Long.    Technical  rept.  no.  8 
on  Contract  Nonr-248(31).   June  59,   15p.  8  refs. 
AD-219  397. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  428 

In  certain  cases  of  steady  motion  of  a  conducting  fluid 
in  a  magnetic  field  the  primitive  equations  may  be 
integrated  once,  yielding  a  second  order,  partial  dif- 
ferential equation  in  the  stream  function.   This  equa- 
tion is  highly  non-linear  in  general  but  for  certain 
choices  of  basic  flow  and  magnetic  fields  it  is  tract- 
able.   Several  arbitrary  functions  of  integration  have 
to  be  evaluated  to  make  the  analysis  useful.   This  may 
be  done  in  a  region  that  remains  undisturbed.    A  short 
discussion  is  given  to  suggest  a  procedure  for  decid- 
ing in  a  special  case  whether  this  undisturbed  region 
is  upstream  or  downstream.     (Author) 


Naval  Supersonic  Lab. ,  Mass.  Inst,  of  Tech., 

Cambridge. 
A  DISCUSSION  OF  TWO  INCOMPRESSIBLE  MAG 
NETOHYDRODYNAMIC  FLOWS,  by  Keith  P.  Kerney. 
Part  3  of  rept.  on  Research  on  the  Comprehensive 
Theory  of  Plasma  States  and  Phenomena,  Contract 
AF  33(616)5693.    Oct  59,  59p.  7  refs.   Technical  rept. 
399;  WADD  Technical  rept.  59-486,  Part  3. 
Order  from  LC  mi$3.60,  ph$9.30  PB  147  780-3 

This  report  is  a  presentation  erf  approximate  solutions 
to  two  problems  involving  the  flow  of  an  incompress- 
ible viscous  fluid  having  low  clear ical  conductivity 
through  a  transverse  magnetic  field.   The  first  prob- 
lem is  that  of  simple  pipe  flow.    It  is  shown  that  the 
effects  of  the  Hall  current  and  icxi  slip  can  be  incorpo- 
rated into  the  continuum  solution,  to  a  first  order,  and 
that  the  effects  of  induced  properties  are  of  the  order 
of  magnetic  Reynolds  number.   The  second  problem 
involves  the  Falkner-Skan  flow;  it  is  shown  that  the 
external  magnetic  field  must  be  of  the  order  of  the 
square  root  of  the  velocity  divided  by  the  length  for 
similar  solutions  to  exist.    Further  analysis  shows 
that,  unless  the  conductivity  vanishes  outside  the 
boundary  layer,  the  class  of  magnetic  fields  required 
for  similar  solutions  leads  to  singularities  in  the 
external  field.   (Author) 
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Naval  Supersonic  Lab. ,  Mass.  Inst,  of  Tech., 

Cambridge. 
THE  EQUATION  OF  STATE  OF  AN  IONIZED  GAS, 
by  George  K.  Bienkowski.   Master's  thesis.    Part  2  of 
rept.  on  Research  on  the  Comprehensive  Theory  of 
Plasma  States  and  Phenc»nena,  Contract  AF 
33(616)5693.    Sep  59,  68p.  10  refs.   Technical  rept. 
398;  WADD  Technical  rept.  59-486,  Part  2. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  780-2 

Electrically  conducting  gases,  because  of  the  long- 
range  coulombic  forces  acting  between  the  particles, 
are  not  amenable  to  the  usual  treatment  of  dilute-gas 
kinetic  theory.    Calculation  of  the  equilibrium  equation 
of  state  through  the  molecular  approach  must  include 
the  forces  between  particles  if  it  is  to  correspond  to 
physical  reaUty.    In  the  methods  of  kinetic  theory  this 
implies  that  potential  energy  and  thus  spatial  distribu- 
tion of  particles  is  not  negligible.    Since  it  can  be 
shown  that  the  exact  equation  of  state  can  be  computed 
with  the  additional  knowledge  of  the  distributions  d 
particle-pairs,  equilibrium  pair  distribution  functions 
were  investigated.   The  existing  Debye-Huckel  approx 
imation  as  appUed  to  an  ionized  gas  was  found  to  have 
some  limitations  as  well  as  theoretical  difficulties. 
The  equations  which  can  determine  the  distribution 
functions  are  hopelessly  non- Linear  except  for 
asymptotic  regions  and  therefore  approximate  solu 
tions  are  derived  for  the  non -linear  range  and  quantum 
effects  in  the  ion-electron  interactions  are  included. 
The  resulting  distributions  are  used  to  calculate  the 
equation  of  state.    Higher  order  effects  resulting  from 
the  volume  of  the  particles  and  attractive  forces  be- 
tween the  charged  and  neutral  particles  are  evaluated 
and  found  to  be  at  least  of  an  order  of  magnitude 
smaller  than  the  coulombic  effects  in  the  region  under 
consideration. 


Naval  Supersonic  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge . 
A  MICROSCOPIC  ANALYSIS  OF  MAGNETO-GAS- 
DYNAMICS,  by  Eugene  E.  Covert.    Report  presented 
at  the  Third  Biennial  Gas  Dynamics  Symposium, 
August  24-26,  1959,  Northwestern  U. ,  Evanston,  111. 
[1959]  48p.  45  refs.   Technical  rept.  395. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  267 

The  kinetic  theory  approach  to  magneto-gas-dynamiCF 
is  discussed.    The  several  methods  of  considering 
interactions,  in  which  the  long  r^ge  forces  are  of 
importance,  are  compared  critically.    In  particular, 
the  effects  of  the  magnetic  field  on  the  particle  inter- 
actions and  their  trajectories  are  shown  to  introduce 
anisotropies  in  magneto-gas-dynamics.   The  effects 
of  these  anisotropies  are  briefly  discussed.    (Author) 


Naval  Supersonic  Lab.,  Mass.  Inst,  of  Tech., 

Cambridge. 
A  REVIEW  OF  THE   LITERATURE  OF  PLASMA 
PHYSICS,  by  Eugene  F.  Covert  and  Keith  Kerney. 
Part  1  of  rept.  on  Research  on  the  Comprehensive 
Theory  of  Plasma  States  and  Phenomena,  Contract 
AF  33(616)5693.    July  59,  Second  printing.    177p. 
677  refs.   Technical  rept.  373;  WADD  Technical 
rept.  59-486,  Part  1;  AD-227  556. 
Order  from  LC  mi$8. 10.  ph$27.30  PB  147  780-1 


The  level  of  development  of  plasma  physics  is  dis- 
cussed.   It  is  found  that  the  present  theories  account 
for  the  experimental  effects  if:  (1)  the  plasma  is  suf- 
ficiently dense  that  the  time  between  collisions  is 
small  compared  to  the  time  an  atom  stays  in  the  ex- 
cited state  but  is  sufficiently  rare  that  the  volume  of 
the  particles  making  up  the  plasma  is  very  much 
smaller  than  the  volume  of  plasma;  (2)  the  potential 
energy  between  particles  is  the  sum  of  the  p)articles 
potential  energy;  and  (3)  the  excitations  are  suffi- 
ciently weak,  or  the  duration  of  the  event  is  suffi- 
ciently short,  that  linearized  theories  are  apiplicable. 
The  complexity  of  the  basic  equations  allows  the  in- 
ference to  be  drawn  that  it  is  possible  for  interesting 
phenomena  to  exist  which  are  not  yet  discovered,  and 
that  the  known  but  unexplained  phencwnena  are  con- 
tained within  these  equations.    (Author) 


Physical  Research  Lab. ,  Space  Tech.  Labs.  ,  Inc. . 

Los  Angeles,  Calif. 
HARDNESS  OF  THE  AXIALLY -SYMMETRIC  MAG- 
NETIC PISTON,    by  Allen  B.   Schaffer.   8  Jan  60,   30p. 
4  refs.  STL/TR-60-0000-09011. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  925 

A  magnetic  field  travelling  down  a  transmission  line  is 
to  be  used  as  a  magnetic  piston  to  push  plasma.    This 
report  considers  the  effect  of  plasma  leakage  through 
the  magnetic  piston.    By  means  of  an  order -of -magni- 
tude treatment  of  the  momentum  equation,  an  expres- 
sion which  gages  the  leakage  is  derived.    This  expres- 
sion can  be  useful  in  estimating  the  leakage  and  in 
comparing  various  designs  for  hardness  to  leakage. 
The  leakage  is  found  to  vary  inversely  as  the  magnetic 
Reynolds  No.  (Author) 


Physical  Research  Lab.  Space  Tech.  Labs. ,  Inc. , 
Los  Angeles,  Calif. 

A  STUDY  OF  PLASMA  STABILITY  IN  MICROWAVE 
CAVITIES  BY  A  FREQUENCY -SHIFT  ANALOG,  by 
Robert  A.  Swanson.    Rept.  on  Thermonuclear  Propul- 
siMi  Research,  Contract  AF  04(647)309.    [1959]  15p. 
3  refs.   TR-59-0000-00812. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  839 

An  equation  is  derived  which  relates  the  pressure 
change  at  a  perturbed  microwave  cavity  boundary  to 
the  change  in  resonant  frequency  of  the  cavity.   The 
equation  is  used  to  obtain  information  on  the  stability 
of  a  plasma  confined  by  microwave  fields.   (Author) 


Physical  Research  Lab. .  Space  Tech.  Labs. ,  Inc. , 

L,08  Angeles,  Calif. 
TRANSVERSE  PINCH  OSCILLATIONS,  by  Burton  D. 
Fried.   Rept.  on  Contract  AF  04(647)309.   24  Mar  60, 
lOp.    1  ref.   STL ^OTSi -60-0000-09059. 
Order  from  LCmiJ  1.80.  ph$l.  80  PB  146  873 

It  is  shown  that  the  oscillations  or  "bouncing"  erf  a 
transverse  pinch  like  those  observed  by  Wuerker,  et  al. 
are  predicted  by  a  simple  model  in  which  no  trapped 
magnetic  field  is  assumed. 
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Physical  Research  Lab.'.  Space  Tech.  Labs.  ,  Inc. 

Los  Angeles,  Calif. 
STX--A  PROPOSED  THERMONUCLEAR  DEVICE,  by 
Richard  W.  Hales.    Rept.  on  Contract  AF  04(647)309. 
15  Apr  60,  I6p.   11  refs.    ST L/TR- 60 -0000 -09085. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  147  007 

A  thermonuclear  device,  STX,  iff  discussed  in  this 
design  study  which  would  combine  the  features  of  the 
linear  and  transverse  pinches.   The  name  derives 
from  the  use  of  two  magnetic  fields  for  containment 
which  are  crossed  in  space  and  time- -that  is, 
orthogonal  in  space  (B^  aqd  B,)  and  in  time  quadrature 
(Author)  " 


University  of  Southern  Olifomia.  Engineering 

Center,  Los  Angeles. 
SIMULATION  CONSIDERATION  FOR  THE  EXPERI- 
MENTAL INVESTIGATION  OF  ELECTROMAGNETIC 
PROPAGATION  THROUGH  THE  PLASMA  SHEATH,   by 
Raymond  L.  Chuan.  Techrtical  note  on  Contract 
AF  19(604)5722.   29  Feb  60,   23p.   10  refs.  USCEC  rept. 
71-201;  AFCRC-TN-60-172. 
Order  from  LC  mi$2.  70,  |^h$4.  80  PB  146  871 

J  The  study  of  electromagnetic  propagation  through  the 

'  plasma  sheath  surrounding  a  hypersonic  vehicle  under 

controlled  laboratory  conditions  is  considered  within  the 
capabilities  of  existing  laboratory  facilities  at  the  Unl- 
versity  of  Southern  California  Engineering  Center.  The 
I  severe  limitations  of  the  theoretical  treatment  of  the 

interaction  problem  becauae  of  inadequate  understand- 
ing of  the  gasdynamics  involved  are  pointed  out;  which 
necessitate  experimental  studies,  provided  simulation 
is  adequate  and  similarity  conditions  can  be  met. 
Scaling  parameters  are  established,   and  are  shown  to 
be  generally  compatible  with  laboratory  conditions. 
The  advantages  of  using  a  ^nd  tunnel  for  such  studies 
are  pointed  out;  and  a  current  program  at  USC  is  de- 
scribed, which  provides  simulation  of  actual  flight  con- 
ditions encountered  at  300, 000  to  450,  000  feet  altitude. 
(Author) 


Weizmann  Inst,  of  Scienci  (Israel). 
ON  A  MODIFIED  BETHE-GOLDSTONE  EQUATION, 
by  Amnon  Katz.  Technical  fiote  no.  1  on  Contract  AF 
61(052)337.   1  Feb  60,  39p.|  16  refs.  AFOSR-TN-60- 
307.  ! 

Order  from  LC  mi$3.00,  pii$6.30  PB  146  421 

A  many  fermion  system  with  BCS  interaction  is 
treated  by  a  modified  BG  equaticm  which  takes  into 
account  a  self  consistent  spreading  of  the  Fermi  sur- 
face. Our  method  employs  a  nx>dified  wave  function 
which  is  an  eigenstate  of  one  modified  hamiltonian  and 
from  which  energies  are  determined  by  another. 
Pairs  with  total  momentum  o  are  treated  as  elemen- 
tary entities  .  All  modifications  are  achieved  by  a 
"projection  operator"  which  a  priori  takes  care  of  the 
interference  between  pairs  due  to  their  statistics . 
The  only  case  solved  is  the  one  where  all  interacting 
pairs  go  into  the  Cooper  state  of  the  modified  hamil- 
tonian. The  results  are  identical  with  those  of  BCS. 
(Author) 
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Aeronautical  Research  Lab. ,  Wright  Air  Develop- 
ment [Div.  ]  Wright -Patterson  AFB,  Ohio. 
AN  EXPERIMENTAL  STUDY  OF  THE  INTERAC- 
TION OF  STRONG  SOUND  FIELDS  WITH  FREE 
CONVECTION  BOUNDARY  LAYERS,  by  Arthur  L. 
Sproct,  Jack  P.  Holman,  and   Frederick  L.  Durand. 
Nov  59,  32p.   11  refs.    WADC  Technical  rept .  59-717. 
Order  from  OTS  $1 .  00  PB  161  724 

It  is  demonstrated  experimentally  that  strong  progres- 
sive sound  fields  may  interact  with  a  free  convection 
boundary  layer  on  a  horizontal  cylinder  in  such  a 
manner  as  to  produce  increases  in  heat  transfer  rates 
of  the  order  of  100  percent.    Shadowgraph  flow  visual- 
ization studies  indicate  that  the  mechanism  erf  the  in- 
teraction is  such  that  a  separated  flow  region  on  the 
upper  side  of  the  cylinder  is  produced.    No  effect  on 
the  boundary  layer  or  heat  transfer  is  observed  until 
the  sound  intensity  is  raised  above  a  certain  critical 
value.    For  the  experiments  described  in  the  piaper, 
the  critical  sound  pressure  level  ranged  from  1^4  to 
138  decibels.    In  a  qualitative  analysis  erf  the  experi- 
mental results  it  is  postulated  that  the  increase  in 
heat  transfer  is  the  result  of  an  interaction  of  the 
phenomenon  of  acoustical  streaming  with  the  free 
convection  boundary  layer.    It  is  also  believed  that 
the  mechanism  of  thermoacoustic  transduction  may  be 
applicable.   (Author) 


Air  Force  Missile  Development  Center.  Holloman 

AFB.  N    Mex. 
SOLAR  FURNACE  SUPPORT  STUDIES.   1958.   206p. 
2  refs.   AFMDC-TR-58-7;  AD-135  014. 
Order  from  LCmi$9.  30,  ph$31.  80  PB  147  143 

Contents: 

Preliminary  measurements  of  the  solar  radiation  at 

Cloudcroft,  New  Mexico 
Notes  on  the  potential  performance  of  the  Cloudcroft 

solar  furnace 
Suggested  methods  of  aligning  the  planes  of  the  solar 

furnace  heliostat  mirrors  into  parallelism 
Basic  optical  considerations  in  the  choice  of  a  design 

for  a  solar  furnace 
The  loss  of  energy  by  absorption  and  reflection  in  the 

heliostat  and  parabolic  condenser  of  a  solar  furnace 
Calculation  of  the  concentration  of  a  solar  radiation 

through  the  focal  spot  of  a  parabolic  mirror 
Calculation  of  the  concentration  of  energy  at  points 

outside  the  focal  spot  of  a  parabolic  condenser 
Rigid-body  torsional  oscillations  of  axially  supported 

heliostat  mirror 
Transient  temperature  distribution  in  a  thermally 

irradiated  body  with  variable  heat -transfer  coefficient 
A  solar  furnace  using  a  horizontal  heliostat  array 


Army  Rocket  and  Guided  Missile  Agency,  Redstone 

Arsenal,  Ala. 
COMPRESSIBLE  FLOW  TABLES  k  -  1 .  40  STAGNA- 
TION TEMPERATURE  CHANGE  WTTHOUT  FRICTIOH 
byC.  Hoebich.    Rept.  on  One -Dimensional  Compressi- 
ble Flow  Tables  for  a  Perfect  Gas  in  Mach  Number 
Increments  of  0.001  (k=  1.40).   June  59,  90p.    ARGMA 
TN  IH  lN-5;  AD- 220  506. 
Order  from  LC  mi$4.80,  ph$13.80         PB  147  151 


H 


Functions  are  tabulated  of  Mach  numbers  for  com- 
pressible perfect  gas.   The  ratio  of  specific  heats  k  is 
1.40.  The  increment  used  in  these  tables  is  suffi- 
ciently small  (0.001  Mach  number)  to  eliminate  time- 
consuming  interpolation.   (Author) 


Georgia  Inst,  of  Tech. ,  Engineering  Experiment 

Station,  Atlanta. 
CONVECTIVE  FLOW  DUE  TO  ACOUSTIC  VIBRA- 
TIONS IN  HORIZONTAL  RESONANT  TUBES,  by 
Thomas  W.  Jackson  and  Harold  L.  Johnson.  Final  rept 
on  Contract  AF  49(638)459.  Mar  60,  40p.  10  refs. 
AFOSR-TR-60-52. 
Order  from  LC  ml$3.00,  ph$6.30  PB  146  432 

This  study  consisted  of  an  experimental  investigation 
jf  the  convective  flow  due  to  acoustic  vibrations  in  a 
horizontal  resonant  tube.  The  flow  was  made  visible 
by  illuminating  smoke  particles  in  the  air  by  means  of 
a  200  watt- second  flash  filament  source  and  recording 
the  motion  photograpjhically. 


Guggenheim  Jet  Propulsion  Center.  Calif.  Inst,  of 

Tech.  .  Pasadena. 
ELECTRODE  BOUNDARY  LAYERS  IN  DIRECT  CUR- 
RENT PLASMA  ACCELERATORS,  by  Jack  L.   Kerre- 
brock.  Technical  note  no.    1  on  Contract  AF  49(638)758. 
Jan  60.  52p.  7  refs.   AFOSR-TN -60-287. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  773 

One  of  the  problems  which  must  be  faced  in  the  de- 
velopment of  direct -current  plasma  accelerators  is 
that  of  boundary  layer  growth  on  the  electrode  surfacea 
These  surfaces  must  be  maintained  at  a  somewhat 
lower  temperature  than  is  desirable  in  the  bulk  of  the 
gas  flow.    The  associated  reduction  In  electrical  con- 
ductivity near  the  electrode  surface,  together  with  the 
continuous  current  through  the  boundary  layer,  may 
result  in  greatly  augmented  Joule  heating  near  the  sur- 
face, and  increased  heat  transfer.    This  phenomenon  is 
treated  within  the  framework  of  boundary  layer  theory. 
It  is  found  that  similar  solutions  for  the  thermal  and 
viscous  boundary  layers  exist  for  a  certain  class  of 
accelerated  flows  in  which  the  velocity  varies  as  a 
power  of  the  streamwise  coordinate.    The  solutions 
show  that  the  heat  transfer  rate  at  Mach  numbers  near 
unity  may  be  as  much  as  ten  times  that  which  would  be 
expected  for  a  normal  boundary  layer.    At  higher  Mach 
numbers,  the  similarity  is  not  precisely  valid;  how- 
ever, the  analysis  indicates  qualitatively  that  a  stagna- 
tion enthalpy  overshoot  may  occur  in  the  high  tempera- 
ture portion  of  the  boundary  layer  as  a  result  of  the 
electromagnetic  acceleration.  (Author) 


Columbia  U. ,  New  York. 
THE  MEASUREMENT  OF  THE  THERMAL  CON- 
DUCTIVFTY  OF  GASES  AT  HIGH  TEMPERATURE, 
by  Charles  F.  Bonilla,  Barry  L.  Tarmy,  and 
C.  S.  Lee.   Progress  rept.  on  Contract  Nonr- 266(11). 
20  Jan  54,  33p.  13  refs.   CU-l-54-Nonr-266(ll)-Ch.E; 
AD- 35  482. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  156 

A  method  for  the  measurement  at  the  thermal  con- 
ductivity erf  gases  is  derived  which  is  independent  al 
radiation.   The  method  employs  a  hot-wire  cell  with 


its  wire  heated  by  a  sinusoidal  ac  superimposed  upon 
a  dc.  The  operating  conditions  under  which  the  radia- 
tion introduced  no  appreciable  error  are  indicated  as 
well  as  the  inherent  bmitations  of  the  method.    Opti- 
mum cell  design  and  operating  conditions  are  sug- 
gested.  Results  indicated  that  it  is  possible  to  obtain 
the  thermal  conductivity  of  gases  at  high  temperature 
from  electrical  responses  which  are  sufficiently 
sensitive  to  thermal  conductivity  but  are  insensitive 
to  wire-to- wall  radiation.   The  phase  lag  of  the  third 
harmonic  of  voltage  produced  across  the  wire  with 
respect  to  some  standard  apipeared  to  be  a  sensitive 
indicator  of  thermal  diffusivity  for  gases  at  high  tem- 
peratures.   It  appears  to  be  possible  to  use  the 
amplitude  of  the  third  harmonic  to  measure  the 
thermal  diffusivity  of  liquids. 


Institute  of  Research,  Lehigh  U.  [Bethlehem,  Pa.] 
AN  INTERFEROMETRIC  STUDY  OF  SHOCK  TUBE 
BOUNDARY  LAYERS,  by  John  R.  Asbridge.  Doctoral 
thesis.  Technical  rept.  no.  14,  1955-1959  on  Contract 
N7onr-39302.   10  Apr  59,  105p.  28  refs  . 
Order  from  LC  mi$5.70,  ph$16.80  PB  145  944 

Boundary  layers  in  the  hot  gas  flow  behind  the  shock 
wave  on  the  walls  of  a  rectangular  shock  tube  have  been 
studied  for  eleven  flow  conditions  by  observing  their 
density  structure  with  a  Mach-Zehnder  interferometec 
The  boundary  layers  are  observed  to  be  thin  and 
slowly  growing  at  first,  possessing  the  structure  and 
growth  rate  predicted  by  Mirels  for  laminar  layers . 
This  laminar  structure  extends  for  only  a  limited  dis- 
tance behind  the  shock.  Then  the  boundary  layer  pro- 
file gradually  becomes  similar  to  that  which  has  been 
observed  for  steady  turbulent  layers,  although  a 
systematic  difference  is  detected  for  most  flow  con- 
ditions .   The  structure  of  the  boundary  layer  during 
the  transition  from  laminar  to  turbulent  flow  is  ob- 
served to  be  consistent  with  the  turbulent  spot  mecha- 
nism of  transition,  but  no  direct  evidence  for  turbu- 
lent spots  has  been  found.  Free  stream  density  vari- 
ations coincident  with  the  boundary  layer  growth  are 
observed  and  presented. 


Laboratoire  Mediterraneen  de  Recherches  Thermo- 

dynamiques  (France). 
THE  SPUTTERING  OF  MOLECULES  OF  A  THIN 
LAYER  BY  A  LOW  DENSITY  SUPERSONIC  FLOW 
IN  FREE  MOLECULAR  REGIME,   by  F.   Marcel 
Devienne  and  Georges  M.   Forestier.    Technical  note 
on  Contract  AF  61(052)124.    Dec  59,  30p.   6  refs. 
AFOSR-TN- 60- 317. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  111 

The  study  of  the  stability  of  cadmium  and  antimony 
thin  layers  has  been  effected  in  a  rarefied  gas  super- 
sonic wind  tunnel  either  in  an  air  or  an  argon  flow. 
Radioactive  isotojies  have  been  used  in  this  study.    It 
has  shown  that  at  a  same  temperature,  the  cadmium 
and  antimony  thin  layers  are  less  stable  in  a  gas  flow 
at  great  speed,  than  in  vacuum.  (Author) 
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Materials  Lab. ,  Wright  Mr  Development  CMv. , 

Wright -Patterson  AFB,  Ohio. 
A  RELAXATION  TIME  TECHNIQUE  FOR  MEAS- 
UREMENT OF  THERMAL  DIFFUSIVITY.  by 
George  Sonnenschein  and  Robert  A.   Winn.    Rept  for 
Sep  58-May  59  on  Materials  Analysis  and  Evaluation 
Techniques.    Feb  60,   29p.   7  refs.    WADC  Technical 
rept.   59-273. 
Order  from  OTS  $0.  75  PB  161  752 

A  method  has  been  developed  for  measuring  the 
thermal  diffusivity  of  solids  under  conditions  of  one- 
dimensional  transient  heat  flow  in  a  semi-infinite 
plate  erf  finite  thickness,  adiabatically  insulated  at  one 
face  and  subject  to  a  constant  thermal  flux  at  the 
och«*r.    The  method  involves  measurement  al  the  time 
elapsed  from  start  erf  exposure  and  of  the  temperature 
rise  at  a  point  along  the  direction  of  heat  flow.    The 
feasibility  al  the  technique  has  been  demonstrated  on 
aluminum,  Armco  iron,  co|>per,  yttrium,  and  on  a 
plastic  laminate,  covering  Ihe  diffusivity  range  from 
7  X  10-4  to  1.  0  cm^/  sec.  ^d  temperatures  between 
25  and  950OC.    (Author) 


Naval  Research  Lab. ,  Waphington,  D.  C. 
THE  SUTTABILITY  OF  PLATINUM,   MOLYBDEhJUM, 
TANTALUM,    AND  TUNGSTEN  AS  HIGH-TEMPERA- 
TURE LENGTH  STANDARDS,  by  J.  L.  White. 
17  June  58,   19p.  41  refs.    NRL  Rept.  5159. 
Order  from  LC  mi$2.40,  pW3.  30  PB  132  840 

In  view  of  the  increasing  need  for  high -temperature 
length  standards  to  be  used  in  the  design  and  calibra- 
tion c(  apparatus  for  high  temperatures,  the  thermal 
expansion  data  available  in  the  literature  for 
platinum,  molybdenum,  tantalum,  and  tungsten  have 
been  critically  evaluated,     i 


Naval  Supersonic  Lab. .  K^ss.  Inst,  of  Tech. , 

Cambridge. 
SOME  APPROXIMATIONS  tO  THE  SOLUTION  TO 
THE  BINARY  BOUNDARY- LAYER  PROBLEM,   by 
Eugene  E.  Coven.   Rept.  on  Contract  AF  49(638)245. 
Sep  59,   30p.    10  refs.   Technical  rept.  390;  AFOSR- 
TN- 59-1091. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  781 

Some  approximate  relations!  between  shear,  mass 
transfer  and  heat  transfer  are  developed  for  the  case 
of  arbitrary  external  velocity,   blowing  distribution, 
and  wall  temperature.    The  approximations  are  com- 
pared with  known  solutions  »nd  are  in  satisfactory 
agreement  with  them.    (Aut 


ithor) 


Physical  Research  Lab. .  Spdce  Tech.  Lab. ,  Inc. , 

Los  Angeles,  Calif. 
THE  SUPERFAST  PINCH  EXPERIMENT,  by  Vernal 
Joeephaon.  Rept.  on  Contraet  AF  04(647)309.  2  Nov  59, 
29p.  TR -59 -0000-09880.       ■ 
Order  from  LC  ml$2.  70,  phM-  80  PB  146  819 


An  assembly  designed  to  accelerate  deuterons  to 
ICkev  by  means  of  a  radialljr  converging  magnetic  pis- 
ton has  been  constructed  and  tested.   The  emphasis  in 
this  report  is  on  design  features  and  operational  prob- 
lems encountered. 


Republic  Aviation  Corp. ,  Farmingdale.  N.  Y. 
STATISTICAL  THERMODYNAMICS  APPLIED  TO 
CHEMICAL  KINETICS  OF  COMBUSTION,  by  Edwin 
F.  Fricke.    Rept.  onProj.  MX-773.    1  Oct  47,  de- 
classified 30  Dec  55,  515p.    Rept.  no.  EDR- 22-407; 
ATI-22  410. 
Order  from  LC  mi$ll.  10,  ph$78.90        PB  147  392 

A  general  summary  erf  the  fields  of  thermodynamics  is 
presented.  The  thermodynamic  functions  for  all  of  the 
important  combustion  gases  have  been  tabulated  at 
100°  intervals  from  300°  to  5000°  Kelvin.    Several  fuel 
gases  have  been  investigated.   The  theoretical  com- 
bustion equation  for  n-pentane  has  been  developjed  for 
all  types  of  air-fuel  ratios.   A  complete  survey  of  the 
methods  of  calculating  the  thermodynamic  functions 
has  been  included.    Atomic  and  molecular  energy 
levels  have  been  discussed  in  detail.   All  types  of 
homogeneous  gas  reactions  have  been  worked  out. 
(Portions  of  this  report  will  not  reproduce  well) 


[Space  Sciences  Lab.  ],  General  Electric  Co. , 

Philadelphia,  Pa. 
PLASMA  JET  TEMPERATURE  ^UDY,  by  WillardJ. 
Pearce.    Rept.  for  June  58 -June  59  on  Materials  Anal- 
ysis and  Evaluation  Techniques,  Contract 
AF  33(616)5848.    Feb  60,   Ulp.  42  refs.    WADC  Tech- 
nical rept.  59-346. 
Order  from  OTS  $2.  50  PB  161  735 

Spectral  methods  for  measuring  plasma  temjjeratures 
in  the  range  5,  (XX)  to  15,  (XX)°K  have  been  compared 
on  theoretical  and  experimental  grounds.   For  plasma 
jets,  the  best  method  is  to  determine  the  temperature 
from  the  intensities  of  atomic  lines  or  of  ionic  lines, 
from  the  relation  I»KgA  Exp(-E/kT).   Tables  of  values 
of  the  required  constants  have  been  compiled  and  ex- 
amples of  various  modifications  of  the  method  have 
been  given.   Technique  and  constants  have  been  given 
which  permit  determination  of  radial  distributions  of 
temperature  with  the  least  difficulty.   (Author) 


Wave  Propagation 


Electrical  Engineering  Research  Lab. ,  U.  of  Texas 

[Austin]. 
PROPAGATION  STUDIES  BETWEEN  18.0  AND  25.5 
KMCS,  byC.  W.  Tolbert,  A.  W.  Straiton,  and 
C.  O.  Brin.   Rept.  on  Contract  Nonr-375<01). 
10  July  59,   18p.   2  refs.   Rept.   no.    110. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  091 

Water  vapor  losses  measurements  made  during  propa- 
gation studies  in  the  frequency  spectrum  of  18.  0  to 
25.  5  kmcs  were  found  to  have  a  maximum  value  of 
0.  0245  db/km/gram/m3  near  a  frequency  of  21  kmcs. 
Also  observed  was  the  possibility  of  a  second  maximum 
near  24  kmcs.    The  average  value  of  signal  strength 
fluctuations  observed  in  the  spectrum  was  ±0.  38  db. 
The  measurements  were  made  between  April  22  and 
May  29  of  1959  by  transnutting  one  way  over  a  12  km 
path.  (Author) 


Electromagnetic  Research  Corp. ,  Washington,  D.  C. 
INVESTIGATIONS  OF  GROUND  CLUTTER  AND 
GROUND  SCATTERING,  by  Martin  Katzin,  Edward  A 
Wolff,  and  Joel  C.  Katzin.    Final  rept.  on  Contract 
AF  19(604)5198.    15  Mar  60,  97p.  26  refs.    Rept.  no. 
CRC-5198-4;  AFCRC-TR-60-127. 
Order  from  LC  mi$5.40,  ph$15.  30  PB  146  910 

The  physical  mechanisms  which  are  of  importance  in 
ground  clutter  are  discussed,  and  ground  clutter  meas- 
urements are  shown  which  reveal  the  presence  of  these 
mechanisms.   The  significance  and  properties  of  the 
radar  length  tensor  (or  polarization  matrix)  are  pointed 
out.   The  radar  length  tensor  for  small  circular  disks 
is  determined,  and  curves  are  shown  for  certain  ranges 
of  aspect.   These  are  used  to  explain  some  previously 
unexplained  horizontal/vertical  and  cross-polarizatiCHi 
characteristics  of  sea  clutter.   Methods  for  measuring 
the  radar  length  tensor  are  discussed,  and  typical 
coherent  radar  systems  for  ground  scattering  meas- 
urements are  described.    A  new  calibration  technique 
for  coherent  radars  is  described  which  allows  ground 
scattering  measurements  to  be  placed  on  a  quantitative 
basis.   (Author)  (See  also  PB  146  911) 


Electromagnetic  Research  Corp. ,  Washington,  D.  C. 
A  REVIEW  OF  THEORIES  AND  MEASUREMENTS 
OF  RADAR  GROUND  RETURN,  by  Edward  A.  Wolff. 
Scientific  rept.  no.   1  on  Contract  AF  19(604)5198. 
29  Feb  60,  67p.  26  refs.    Rept.  no.  CRC-5198-2; 
AFCRC-TN-60-173. 
Order  from  LC  mi$3.90,  ph$10.80  PB  146  911 

A  summary  of  the  principal  sea  and  ground  clutter 
measurement  programs  is  presented  and  their  results 
are  compared.   The  principal  theoretical  work  is  re- 
viewed for  both  sea  and  ground  return.   The  theories 
reviewed  include  the  corrugated  surface,  drop,  and 
facet  theories  of  sea  clutter  and  the  slightly  rough 
surface  and  thin  lossy  cylinder  theories  of  ground 
clutter.    In  addition,  several  miscellaneous  theories 
based  upon  hypothetical  statistical  descriptions  of  the 
surface  (such  as  arrays  of  spheres)  are  discussed.    A 
comparison  of  the  theoretical  conclusions  with  the  ex- 
perimental results  is  made  for  each  theory  and  the 
present  status  of  our  understanding  of  ground  return 
is  reviewed.   (Author) 


Blear onic  Defense  Lab. ,  Sylvania  Electric 

Products,  Inc. ,  Mountain  View,  Calif. 
MILLIMETER  SCATTERING  RANGE  AND  PRE- 
LIMINARY MEASUREMENTS  OF  SCATTERING 
FROM  METALLIC  SPHERES,  by  C.  I.  Beard.    Rept. 
on  Contraa  DA  36-039-sc-75012.    2  May  58,  29p. 
4  refs.   Technical  memo.  no.  EDL-M136. 
AD- 200  299. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  062 

A  millimeter-wavelength  scattering  range  is  de- 
scribed for  measuring  scattering  from  random  volume 
and  surface  distributions.    Calibration  procedures  are 
given  including  the  angular  measurement  of  scattering 
from  metal  spheres  of  ka  -  14.9  and  20. 


Electronics  Research  Lab.,  U.  of  California, 

Berkeley . 
NEW  RESULTS  IN  BACK  SCATTERING  FROM 
CONES  AND  SPHERIODS,  by  Andrejs  Olte  and 
Samuel  Silver.  Rept.  on  Contract  N[7]onr- 295(29). 
15  July  59,  26p.  13  refs.  Rept.  no.  90;  Series  no.  60, 
issue  no.  243;  AD-225  150. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  092 

Experimental  results  are  given  for  backscattering 
cross  sections  of  cones  ,  prolate  spheroids  ,  and  ob- 
late spheroids  ,  A  brief  resume  is  given  first  of  the 
image-plane  technique  used  in  measuring  cross  sec- 
tions.  Calibration  data  show  that  for  cross  sections  of 
the  order  of  that  of  spheres  of  3  in .  diameter  the  at- 
tainable accuracy  is  of  better  than  0.5  db.  Cross  sec- 
tion data  for  various  aspects  of  the  targets  are  com- 
pared with  geometrical  optics  cross  sections  and  those 
obtained  by  various  other  theoretical  procedures . 
Some  interpretation  of  the  observed  phenomena  is 
made  in  terms  of  high  frequency  approximation 
techniaues .  (Author) 


Lincoln  Lab.  ,  Mass.    Inst,  of  Tech.  ,   Lexington. 
CHARACTERISTICS  OF  MOON- REFLECTED  UHF 
SIGNALS,  by  S.  J.   Fricker,   R.   P.   Ingalls  and  others. 
Rept.  on  Contract  AF  19(122)458.    22  Dec  58,  61p. 
14  refs.   Technical  rept.  no.   187;  AD- 204  519. 
Order  from  LC  mi$3.  90.  ph$10.  80         PB  146  054 

A  UHF  (412  Mcps)  CW  bistatic  mocMi- reflection  ex- 
periment is  described  in  which  measurements  were 
made  of  the  total  received  power,  the  Faraday  ro- 
tation, the  Doppler  shift  and  the  fading  rate  of  the 
moon -reflected  signals.    From  the  results,  an  effec- 
tive radar  cross -sectioned  area  erf  the  me>on  was  es- 
timated to  be  7  X  10^^  square  meters.    An  explanation 
for  the  cause  of  the  rapid  fading  erf  the  signal,   based 
on  dynamical  considerations  alone,  gives  numerical 
results  that  agree  well  with  the  measured  fading 
rates.    (Author) 


Michigan  U.  Coll.  erf  Engineering,   Ann  Arbor. 
STUDIES  IN  RADAR  CROSS  SECTIONS  36.    DIF- 
FRACTION OF  A  PLANE  WAVE  BY  AN  ALMOST 
CIRCULAR  CYLINDER,  by  P.  C.  Clemmow  and 
V.  H.  Weston.   Rept.  on  Contract  AF  19(604)4993. 
Sep  59,  56p.   10  refs.   Rept.   no.   2871-3-T;  AFCRC- 
TN -59-955;  AD-232  129. 
Order  from  LC  mi$3.  60,   ph$9.  30  PB  145  969 

The  two-dlmesional  problem  of  an  E-pwlarized  plane 
wave  incident  on  a  perfectly  conducting  cylinder  of 
almost  circular  cross  section  is  treated,  the  maximum 
deviation  of  the  perimeter  of  the  cross  section  from  a 
strict  circle  being  regarded  mathematically  as  an  in- 
finitesimal quantity  whose  second  and  higher  powers 
are  neglectai.    The  method  of  solution  uses  infinite 
Fourier  transform  techniques,  but  an  analysis  involv- 
ing a  Watson  transformation,  more  traditional  in  this 
type  of  problem  is  also  given.    Various  Bessel  function 
results  are  required,  some  of  which  are  derived  in 
appendices.    Attention  is  for  the  most  part  directed  to 
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the  caae  is  which  the  mean  radius  is  large  compared 
to  the  wavelength,  and  the  form  of  the  solution  then 
appropriate  Is  examined  in  some  detail.    In  particular, 
initial  terms  of  asymptotic  expansions  in  inverse 
powers  d  the  mean  radius  to  wavelength  ratio  are  ob- 
tained both  for  the  specular  and  for  the  creeping  con- 
tributions to  the  far  field.  (^Author)  (See  also 
PB  137  260) 


Michigan  U.  Coll.  of  Engineering.  Ann  Arbor. 
STUDIES  IN  RADAR  CROSS  SECTIONS  38.    NON- 
LINEAR MODELING  OF  MAXWELL'S  EQUATIONS, 
by  J.   E.  Belyea,  R.  D.  La<H,  and  K.  M.  Siegel.   Rapt, 
on  Contract  AF  19(604)49931  Dec  59,  49p.  6  refs. 
Rept.   no.   2871 -4-T;  AFCRC-TN-60-106;  AD-232  130. 
Order  from  LC  miS3.  30,  pW7.  80  PB  145  967 

Non -linear  modeling  was  aocompllshed  with  regard  to 
the  simple  harmonic  oscillator,   the  non -linear  spring 
equation,  Euler's  equation,  the  Boltzmann  equation,  a 
general  non -linear  oscillator  equation,  and  the  scalar 
wave  equation.    A  method  ia  included  which  shows  how 
to  non-linearly  model  MaxvweH's  equations  by  utilizing 
the  non-linear  modeling  of  the  scalar  wave  equation. 
Despite  the  a  priori  expectation  that  non -linear  model- 
ing was  at  best  mathematic4lly  very  complex,  if  not 
impossible,   it  now  appears  possible  to  non-linearly 
model  more  difficult  equations,   such  as  the  coupled  set 
consisting  of  Maxwell's  equations  and  the  Boltzmann 
transport  equation.  (Author)  (See  also  PB  145  969) 


National  Bureau  of  Standarlds,  Boulder,  Colo. 
CARRIER  FREQirENCY   DEPENDENCE  OF  THE 
BASIC  TRANSMISSION  LOSS  IN  TROPOSPHERIC 
FORWARD  SCATTER   PROPAGATION,  by  Kenneth  A. 
Norton.    12  May  60,  67p.  20  refs.   Technical  note 
no.  53.  1 

Order  from  OTS$  1.00  PB  161  554 

A  further  interpretation  is  jiven  of  certain  Lincoln 
Laboratory  data  obtained  in  an  experiment  using  scaled 
antennas  as  presented  in  a  recent  letter  to  the  Proceed- 
ings of  the  I.R.E.  from  Bolpano  (47,  331  (1959)).  This 
paper  has  four  objectives:  f  rst,  to  clarify  the  signifi- 
cance of  these  data  from  the  standpoint  of  the  engineer 
developing  long-range  tropo^pheric  scatter  systems; 
second,  to  apply  a  further  statistical  analysis  to  these 
data;  third,  to  consider  theij-  significance  as  regards 
the  theory  of  radio  propagation  through  a  turbulent  at- 
mosphere; and  fourth,  to  de$cribe  a  suitable  method 
for  the  measurement  of  the  ineteorological  parameters 
entering  the  theory.    Based  on  this  analysis  of  the 


Lincoln  Laboratory  data,  it 


carrier  frequency  dependence  of  the  basic  transmis- 


sion loss  cannot  be  variable 
(Author) 


from  hour  to  hour. 


8  concluded  that  the 


National  Bureau  of  Standartjs,  Boulder  [Colo]. 
FIELD  STRENGTH  CALCUtATIONS  FOR  E.L.F. 
RADIO  WAVES,  by  James  R,  Wait  and  Nancy  F. 
Carter.   Mar  60,  37p.  26  rets.   Technical  note  no.  52. 
Order  from  OTS  $0.50  PB  161  553 


The  mode  theory  of  propagation  of  elearomagnetic 
waves  at  extremely  low  frequencies  (1 . 0  to  3000  c/s) 
is  briefly  reviewed  in  this  paper.   Starting  with  the 
repjresentation  of  the  field  as  a  sum  of  modes,  approx- 
imate formulas  are  presented  for  the  attenuation  and 
phase  constants.    At  the  shorter  distances,  where  the 
range  is  comparable  to  the  wavelength,  the  spherical- 
earth  mode  series  is  best  transformed  to  a  series  in- 
volving cylindrical  wave  functions.   This  latter  form  is 
used  to  evaluate  the  near  field  behavior  of  the  various 
field  components.   The  effect  of  the  earth's  magnetic 
field  is  also  evaluated  using  a  quasi- longitudinal  ap- 
proximation which  is  particularly  appropriate  for 
propagation  in  the  magnetic  meridian.    In  general  It  is 
indicated  that  if  the  gyro  frequency  is  comparable  or 
greater  than  the  effective  value  of  the  collision  fre- 
quency, the  presence  of  the  earth's  magnetic  field  may 
be  important  for  E.  L.  F.    In  this  case  the  attenuation 
may  be  increased  somewhat.   The  influence  of  a  purely 
transverse  magnetic  field  is  also  considered.   (Author) 


National  Bureau  of  Standards,  Boulder,  Colo. 
QUARTERLY  RADIO  NOISE  DATA,    MARCH, 
APRIL.    MAY   1959,  by  W.  Q.  Crichlow,  C.  A. 
Samson  and  others.    14  Mar  60,  (67lp.   11  refs. 
Technical  note  no.  18-2. 
Order  from  OTS  $1.00  PB  151  377-2 

Radio  noise  measurements  are  being  made  at  16  sta- 
tions in  a  world-wide  network.   The  attached  tables 
are  based  on  three  parameters  of  the  noise:  (1)  the 
mean  power,  (2)  the  mean  envelope  voltage,  and  (3) 
the  mean  logarithm  of  the  envelope  voltage.   (See  also 
PB  151  377) 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
RADAR  MEASUREMENTS  OF  METEOR  ACTIVITY 
WITH  APPLICATIONS  TO  COMMUNICATIONS,  by 
R.  F.  Mlodnosky.    Scientific  rept.  no.  7  on  Contract 
AF  19(604)2193.    18  Apr  60,   119p.  30  refs.    AFCRC- 
TN-60-363. 
Order  from  LC  mi$6.00,  ph$18.30  PB  147  284 

From  two  years  of  radar  measurements  of  mereor 
ionization  trails,  new  information  has  been  obtained  on 
the  directions  of  arrival  (radiants)  of  meteoric  parti- 
cles into  the  earth's  upper  atmosphere.   This  informa- 
ticHi  has  important  application  in  several  techniques 
of  radio  communication  where  information  is  sent  over 
great  distances  by  means  of  radio  reflections  from 
ionized  meteor  trails.   The  contributions  of  this  report 
include:  (1)  new  experimental  results  on  the  meteor 
radiant  distributicm;  (2)  a  theoretical  explanation  erf 
the  salient  features  d  this  radiant  distribution;  (3) 
refinements  in  a  technique  of  using  radar  (back- 
scatter)  measurements  to  determine  direaional 
characteristics  of  forward -scatter,  meteor-propa- 
gated communications;  and  (4)  actual  predictions  of 
diurnal  and  seasonal  variations  of  propagation  charac- 
teristics of  meteor  communication  systems  based 
upon  the  long-term  radar  measurements. 
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Stanford   Electronics  Labs.  ,   Stanford  U. ,  Calif. 
RESEARCH  ON  POLAR  RADIO  PROPAGATION 
BLACKOUTS,   by  R.   D.   Egan,  A.   M.   Peterson,  and 
D.   S.   Pratt.    Scientific  rept.   no.    1  on  Contract  AF 
19(604)4103.    28  Apr  60,  36p.    16  refs.   AFCRC-TN- 
60-187. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  147  360 

Polar  radio  communication  blackouts  are  a  frequent 
result  of  ionospheric  storms,  which  result  from  un- 
usual solar  activity.    The  study  of  communication 
outages  is  producing  information  on  the  geographical 
region  of  communication  circuit  failure  associated 
with  such  disturbances    The  current  report  analyzes 
signal  amplitude  data  taken  at  Boston  and  Stanford 
during  August,   1959.    Through  the  use  of  hourly 
versus  daily  contour  plots  of  signal  strength  and  other 
statistical  analysis  of  the  data  from  each  of  the  cir- 
cuits involved,   it  has  been  found  that  a  major  dis- 
turbance will  produce  a  communications  blackout  over 
the  entire  western  polar  region.    More  localized 
effects  are  noted  during  moderate  storms. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Columbia  U.  School  of  Engineering,  New  York. 
CONSTRUCTION  OF  ERROR-CORRECTING  CODES 
USING  FILTERING  TECHNIQUES,  by  Thomas  E. 
Stem.  Technical  rept.  T-l/M  on  Contract  Nonr- 
266(60).  [1959]  38p.  11  refs.  CU-4-59-Nonr-266(60); 
AD-218  673. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  082 

Nonlinear  filtering  techniques  are  used  to  develop  sys- 
tematic methods  for  the  construction  of  close- packed 
multilevel  single  error-correcting  codes  ,  coders  ,  and 
decoders ,  Coding  and  decoding  are  achieved  through 
the  use  of  linear  modular  sequential  circuits  foUowed 
by  a  nonlinear  decision  element.  The  synthesis  of  an 
appropriate  decoding  filter  is  based  upon  the  selection 
of  a  matrix  over  the  modular  field  GF(p),  whose 
powers  display  a  periodicity  with  maximal  length 
period.  The  properties  of  these  matrices  are  shown 
to  depend  upon  the  properties  of  the  elements  of  a 
Galois  field,  and  several  theorems  from  Galois  theory 
are  used  in  the  selection  of  the  decoding  filter .  (Author) 


Fairchild  Camera  and  Instrument  Corp. ,  Syosset, 

N.  Y. 
DEVELOPMENT  OF  AERIAL  DRONE  NIGHT  PHOTO- 
GRAPHIC SYSTEM,  by  H.  Korth.    Final  technical  rept. 
for  May  56-Aug  58  on  Contract  DA  36-039-sc-72350. 
Aug58,  6lp.    SME-AB-10;  AD-220  357. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  020 

A  summary  is  presented  of  the  activities  involved  in 
the  design  and  development  of  an  aerial  night  photo- 
graphic system  and  its  subsequent  testing  and  installa- 
tion in  the  drone.    With  respect  to  the  design  of  the 
system,  special  emphasis  had  to  be  placed  upon  the 
film  speed  requirements  during  the  FMC  portion  of  the 
camera  cycle  and  its  coordination  with  illumination  as 
provided  by  means  of  photoflash  cartridges.    Optical, 
operational,  and  environmental  testing  was  performed 
according  to  the  test  specifications.    Aome  difficulties 


were  encountered  during  low  temperature  operation, 
particularly  since  heaters  were  not  to  be  employed. 
(Research  Methods- -Photographic  Equipment, 
Installation  of  the  camera  and  its  supporting  equipment 
into  the  drone  was  accomplished  without  encountering 
any  unusual  difficulties.    Development  of  an  alternate 
motor  and  cartridge  ejection  pulse  combination  in 
order  to  enable  the  camera  to  operate  at  higher  alti- 
tudes was  accomplished.   (Author) 


Naval  Ordnance.  Lab. .  Corona.  Calif. 
FOUNDATIONAL  RESEARCH  PROJECTS,  OCTOBER - 
DECEMBER  1959.   Quarterly  rept.   [1959]  54p.   33  refs. 
NAVWEPS  rept.  5981;  NOLO  rept.   487. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  512 

Contents: 

Communication  stochaatics.  by  L.  T.  Long 

High  temperature  polymer  program,  by  C  M.  Douglas, 

D.   L.  Herring  and  others 
Magnetization  reversal  studies,  by  R.  L.  Conger  and 

J.  L.  Tcwnlinson 
Semiconductor  physics,  by  D.  L.  Stierwalt 
Small  antenna  studies,  by  J.  R.  Alday  and  J.  G.  Hoffman 
(See  also  PB  144  479) 


Ramo-Wooldridge,  Canoga  Park.  Calif. 
MACHINE  TRANSLATION  STUDIES  OF  SEMANTIC 
TECHNIQUES.  Technical  rept.   no.   1,   21  Apr  59- 
21  Jan  60,  on  Contract  AF  30(602)2036.   22  Feb  60, 
141p.  C72-OU4;  RADC-TW -60-56. 
Order  from  LC  mi$7.  20.  ph$22.  80  PB  146  772 

The  princif>al  goal  of  this  work  is  to  produce  a  machine 
program  for  automatic  translation  erf  Russian  into 
English  of  usefully  high  quality  and  within  the  frame- 
work of  that  goal  to  focus  particularly  on  problems  of 
semantics  and  multiple  meaning. 


S<DCIAL  SCIENCES 


Applied  Mathematics  and  Statistics  Labs. ,  Stanford 

U.,  Calif. 
COMPETITIVE  STABILITY  UNDER  WEAK  GROSS 
SUBSTITUT ABILITY:  THE  "EUCLIDEAN  DISTANCE" 
APPROACH,  by  Kenneth  J.  Arrow  and  Leonid  Hurwicz 
Technical  rept.  no.  77  on  Contract  Nonr- 225(50). 
31  July  59,  21p.  7  refs.    AD-220  502. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  058 

Previous  studies  on  the  global  stability  of  the  competi- 
tive equilibrium  made  assumptions  which  implied  the 
existence  of  an  equilibrium  price  vector  with  all  com- 
ponents positive.   These  restrictions  are  removed  in 
this  analysis  by  an  extension  of  the  Euclidean  distance 
argument.    In  conjunction  with  the  other  assumptions, 
the  square  of  the  distance  to  any  equilibrium  is  shown 
sufficient  to  imply  stability  even  if  the  equilibrium 
have  some  zero  components. 
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Applied  Mathematics  and  Statistics  Lab.  ,   Stanford 

U. ,   Calif. 
OPTIMAL  INVENTORY  DEPLETION,  by 
Peter  W.   Zehna.    Technical  rept.  no.   41  on  Contract 
N6onr-251(26).    24  July  59.   84p.   6  refs.   AD- 220  507. 
Order  from  LC  mi $4.  80,,  ph$13.  80         PB  147  063 

OfHimal  LIFO  and  FIFO  jxJiicies  for  depleting  stock 
are  analyzed.  A  conditioAi  yielding  LIFO  as  an  opti- 
mal policy  for  all  n  for  a|  convex,  twice  differentiable 

L"(S) 
function  L(s),   is  proved  tp  be  that     ,^.'  is  a  nonde- 

creasing  function.    This  (Condition  encompasses  the 
special  life  functions  found  by  Derman  and  Klein 
flUanagement  Scl.   4  no.   4:450-456,   1958],  and  the 
theorem  is  applied  to  give  an  immediate  generali- 
2Mtion.    LIFO  is  found  optimal  for  a  concave  field  life 
L(S)  provided  that  L'(S)  <  -1  for  all  S.    Investigation 
erf  the  FIFO  policy  shows  that  Lieberman's  condition 
[Management  Sci.  5  no  1:102-105.   1958],   L'(S)  ^  -1 
yielding  FIFO  as  optimal  for  L(S)  concave  and 
monotone,   may  be  extended  to  include  nonmonotone 
functions  and  that  for  contave  functions,   the  condition 
is  necessary  as  well  as  sjifficient.    It  is  also  proved 
that  whenever  L(S)  is  coiivex  and  L'(S)^1,  then  FIFO 
is  again  optimal  for  all  n.;   In  the  special  case  L(S^  = 
atbS(a>0,   -l<b>0).  ^o  that  L'(S)> -1,  it  is 
proved  that  FIFO  remams  the  optimal  policy  for  2 
demand  sources.    When  LiS)  is  either  convex  or  con- 
cave with  L'(S)  <  -1  for  4ll  S,    LIFO  is  optimal  for  2 
sources.    A  general  theorem  is  proved  whereby  when- 
ever LIFO  or  FIFO  is  th|e  optimal  policy  for  2  de- 
mand sources,  the  same  i'ill  remain  true  for  any  finite 
number  o€  sources  greatek-  than  2. 


Applied  Mathematics  an^  Statistics  Labs. ,  Stanford 

U..  Calif. 

SOME   REMARKS  ON  THE  EQUIUBRIA  OF  ECO- 
NOMIC SYSTEMS,  by  Kenneth  J.  Arrow  and  Leonid 
Hurwicz.   Technical  rept.  no.  76  on  Contract  Nonr- 
225(50).    23  July  59,   13p.  4  refs.    AD-219  878. 


Order  from  LC  mi$2. 40, 


ph$3.30 


PB  147  057 


The  following  theorem  is  proved:  if  the  aggregate  ex- 
cess demand  functions  satisfy  the  weak  axiom  of  re- 
vealed preference,  then  (1)  the  instantaneous  adjust- 
ment process  is  stable  (whether  or  not  there  is  a 
numeraire,  and  (2)  the  set  of  equilibrium  points  is 
convex.    A  corollary  is  given  that  if  all  commodities 
are  weak  gross  substitutes,  the  instantaneous  process 
is  stable  and  the  set  of  equilibria  is  convex.   Two  ex- 
amples are  given  of  non-L»iique  equilibrium  in  which 
the  weak  axiom  of  revealejd  preference  holds  for  the 
aggregate  excess  demand  [functions. 


California  U. ,   Los  Angeles. 
A  HAND-COMPUTED  VERSION  OF  UCLA  EXECU- 
TIVE  DECISION  GAME  NO.  2,  byK.  R.  MacCrimmon 
and  J.  R.  Jackson.    Rept.  on  Management  Sciences 
Research  Proj.  Contraa  [Nonr  233(02)].    5  May  59. 
42p.    Research  rept.   no.   59;  AD-218  307. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  147  128 


California  U.  ,   Los  Angeles. 
MULTIPLE  SERVERS  WITH  LIMITED  WAITING 
SPACE,  by  James  R.  Jackson.    Rept.  on  Management 
Sciences  Research  Proj.    [Contract  Nonr-233(02)]. 
27  Nov  57,   lOp.  6  refs.    Discussion  paper  no.   62. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  137  921 

The  purpose  of  the  present  note  is  to  clarify,  for  the 
simples  "Pois  son -exponential,  "  multiserver  systems, 
the  relation  connecting  the  proportion  of  customers 
requiring  special  treatment,   the  number  of  waiting 
spaces  in  the  line,  and  the  ratio  of  imposed  workload 
to  full-utilization  capacity  erf  the  system.    General  re- 
lations are  derived,  and  computational  results  are 
summarized  in  graphical  and  tabular  form. 


Documentation 


Benson- Lehner  Corp. ,  Los  Angeles,  Calif. 
A  SUGGESTION  FOR  AN  IMPROVED  DATA  BANK- 
ING SYCTEM,  by  Eberhard  Weber.    Rept.  on  Contract 
Nonr -2666(00).    15  July  59,  25p.  2  refs.    Research 
rept.  59-8;  AD- 225  097. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  093 

The  need  for  an  improved  data  storage  and  retrieval 
system  has  led  to  entirely  new  solutions  to  the  prob- 
lem. This  study  has  resulted  in  the  suggestion  of  a 
parallel -parallel  system  in  which  the  requirements 
for  improvement  were  fulfilled.    A  possible  method  d 
implementing  this  suggested  system  has  been  de- 
scribed in  terms  which,  thou^t  not  necessarily  rep- 
resentative of  the  ultimate  solution,  will  lead  in  the 
direction  of  the  ultimate  solution. 


Hebrew  U.  ,  Jerusalem. 
SOME  THEORETICAL  ASPECTS  OF  THE  MECHA- 
NIZATION OF  LITERATURE  SEARCHING,  by 
Yehoshua  Bar-Hillel.  Technical  rept.  no.  3  on  Contract 
N62558-2214.  Apr  60,  81p.  67  refs. 
Order  from  OTS  $2.  25  PB  161  547 

Data -providing  information  systems  are  distinguished 
from  reference-providing  systems.    References  can  be 
provided  in  (at  least)  four  stages:  accession  numbers, 
citations,  abstracts,  and  copies  of  the  documents  rec- 
ommended as  pertinent  to  a  request.    The  problem  of 
false  drops  loses  much  of  its  force  for  reference - 
providing  in  stages.    Shortcircuiting  reference -provid- 
ing by  directly  scanning  an  encoded  document  collectioi 
with  the  help  of  high-speed  electronic  computers  is  re- 
jected.   Automatic  indexing  and  extracting  are  criti- 
cized as  either  leading  to  inferior  products  or  else  as 
being  uneconomical.    It  is  also  deemed  not  feasible  to 
mechanize  the  formulation  and  reformulation  of  the 
request,  perhaps  in  the  form  of  a  certain  Boolean  func- 
tion over  the  topic  terms,  up  to  the  printing  of  the 
reference  list. 


226 


MISCELLANEOUS 


Naval  Research  Lab. ,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS,  June  60. 
Order  from  OTS  $1.25,  $10.  00/year        PB  161  282 

Contents: 

Articles: 

Meteorological  measurements  in  the  South  Atlantic, 
by  Wave  Propagation  Branch  Staff 

X-ray  photographs  of  the  sun,  by  Ens.  R.  Blake  and 
A.  E.  Unzicker 

Review  of  recent  work  at  NRL  on  irradiation  effects 
in  magnetic  alloys,  byE.  I.  Salkovitz  and 
A.  I.  Schindler 

Scientific  program: 

Astronomy  and  Astrophysics:  Measurements  of  celes- 
tial sources  at  a  wavelength  of  10.  2  cm.    Variable 
intensity  of  wind  turbulence  in  the  troposphere  and  in 
the  stratosphere 

Chemistry:  An  improved  dc  interrupter  for  use  in 
fundamental  studies  of  electrode  reactions 

Mechanics:  Fracture  testing  of  high- strength  sheet 


materials  under  conditions  appropriate  for  stress 
analysis.    Effect  of  chamfered  bolt  holes  on  bolts  in 
shear  under  dynamic  loads.    NRL  three- stage,  high- 
velocity,   light -gas  gun 

Metallurgy  and  Ceramics:  The  determination  of  chlo- 
rides in  titanium  metal.   Effect  of  environment  on 
the  creep-rupjture  properties  of  aluminum  alloys. 
Low -temperature  thermoelectric  power  of  palladium 
and  palladium-nickel  alloys  containing  absorbed  hy- 
drogen.  The  dependence  of  surface  tensions  of  liq- 
uid metals  on  their  energies  of  vaporization  per  unit 
volume.    Preliminary  neutron-flux  survey  of  core 
facility  at  ORNL  low- intensity  test  reactor 

Radio:  Phase  control  of  high -power  amplifiers.    In- 
strumentation for  the  classification  of  sjjace  signals. 
Precision  time  and  frequency  standards  for  Naval 
radio  station  NPM 

Solid  State  Riysics:  New  thermoluminescent  dosimeter 
has  total  linear  range  of  eight  decades.    Energy  con- 
version efficiency  of  cerium -activated  glass.   Tables 
of  Einstein  energy,  specific  heat,  and  derivative 
specific  heat  functions 

Sound:  High-p>ower,  transistorized  amplifiers  for 
sonar  appUcaticxis 
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querque.  N.  Mex.    Oct  59.    73p.    Order  from 
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Atoll    1954-1956.  by  H.  F.  Palumbo.    Univer- 
sity of  Washington,    Laboratory  of  Radiation 
Biology.  Seanle.  Wash.    Aug  59.    Contract  AT 
(45-i)-540.    32p.    Order  from  OTS.    $1.00. 

UWFL-6l(Del.) 


Chem  istry-pGenera  I 


-r-G«i 


Chromatographic  separation  and  ultraviolet  ana  lysis 
of  polyphenyls.  by  W.  W.  West  and  1<;.  L.  Hall 
California  Research  Corporation,  Richmond, 


Calif.    Jan  60.    Contract  AT(1 1-1)- 174.     28p 


Order  from  OTS.    $1.C0 


AECU-4699 


The  molecular  and  viscous  effusion  of  saturated 
varors.   by  K.  D.  Carlson.    Argonne  National 
Laboratory.  Argonne,   111.    Apr  60.    Contract 
W-31-109-eng-38.    248p.    Order  from  OTS. 
^3.50.  ANL-6I56 


Specifications  for  cleanliness  requirements.    High 
Level  Volatility  Lab.  4^,   by  I.  B.  Ruch.    Qalc 
Ridge  National  Laboratory,  Oak  Ridge,  Tenn. 
June  57.    4p.    Order  from  LC.    Mi  $1.80. 
ph$1.80.  CF-57-6-6 


The  compound  CuO  •  3U0-^.  by  J.  S.  Gill  and  W.  L. 
Marshall.    Oak  Ridge  National  Laboratory,    Oak 
Ridge.   Tenn.    Aug  59.    12p.    Order  from  LC. 
Mi  $2. 40.  ph  $3. 30.        ,  CF-59-8-95 


Reactions  of  hydrogen  perccide  and  ion  exchange 
resins,   by  E.  W.  Baumann.    E.  I.  du  Pont  de 
Nemours  &  Co.    Explosives  Dept. .  Atomic  Ener- 
gy Div. ,  Savannah  River  Laboratory,  Aiken. 
S.  Car.    Apr  60.    Contrect  AT(07-2)-l.    30p. 
Order  from  OTS.    $1.0(1.  DP-477 


$1.0Cl, 


Reduction  of  Plutonium  (VI)  with  hydrogen  peroxide, 
byM.  N.  Myers.    General  Electric  Co     Hanfor'd 
Atomic  Products  Operation,   Richland,  Wash. 
Aug  56.    Decl.  Nov  23.   1959.    Contract  W- 31- 
109-Eng-52.    12p.    Ordar  from  LC.    Mi  $2.  40, 
ph  $3. 30.  i  HW-44987 


Fuels  preparation  de 
manual.    General 


;partme|nt  analytical  laboratory 

Electric  Co. .  Hanford  Atomic 

Products  Operation.   Richland,    Wash.  June  59. 
Contract  AT(45-l)- 1350.    104p.    Order  from  LC. 
Mi  $5. 70,  ph  $16. 80.  HW-59868 


Transient  pressures  develoted  by  sodium-nitric 
acid  reactions,   by  C.  E.  Huck  and  i.  J.  She^rik- 
General  Electric  Co.    Hanford  Atomic  Products 
Operation.  Richland,    Walsh.    Oct  59.    Contract 


ATH5-1)-1350.    4p.    Order  from  LC.    Mi  $1.80 
Ph$1.80.  HW-62450  ' 


Use  of  sorbent  beds  for  transferring  hydrogen  gases, 
by  D.  H.  Ahmann,  P.  S.  Flint,  mid  O.  N.  Salmon'. 
General  Electric  Co.    Knolls  Atomic  Power  Lab., 
Schenectady,  N.  Y.    June  54.    Decl.  Mar  13,  60." 
Contract   W-31 -109-Eng-52.    24p.    Order  from 
OTS.    50  cents.  KAPL-1114 


The  colorimetric  determination  of  boron  in  zirconi- 
um  hydride,   by  G.  R.  Waterburv  and  C.  F.  Mera 
Los  Alamos  Scientific  Lab.,  N.  Mex.    July  54. 
Decl.    Sep  29,   1959.    Contract  W-7405-eng-36. 
35p.    Order  from  LC.    Mi  $3.00,  ph  $6.30. 

LA-1844 


The  free  energy,  heat,  and  entropy  of  formation 
of  thorium  oxyfluoride.  by  A.  J.  Darnell. 
Atomics  International.    A  Division  of  North 
A.Tierican  Aviation,   Inc. ,  Canoga  Parte,  Calif. 
June  60.    Contract  AT(ll-l)-GEN-8.    13p.    Order 
from  OTS.    50  cents.  NAA-SR-5045 


Decontamination  testing  of  highly  contaminated 
protective  coatings,  by  G.  A.    West  and  C.  D. 
Watson.    Oak  Ridge  National  Laboratory,  Chemi- 
cal Technology  Division,  Oak  Ridge>  Tenn.  [nd.  ] 
Contract  W-7405-eng-26.    23p.    Order  from  OTS. 
75  cents.  ORNL-2811 


Controlled  potential  coulometric  titration  of  plutoni- 
um- -application  to  PRFR  samples,   by  W.  D. 
Shults.    Oak  Ridge  National  Laboratory,  Analyti- 
cal Chemistry  Div. .  Oak  Ridge.  Tenn.    [nd.  ] 
Contract  W-7405-eng-26.    27p.    Order  from  OTS. 
Ji-00.  ORNL-2921 


The  dimensional  properties  of  molded  silicone 
rubbers  related  to  0-ring  design,  by  G.  W. 
Dyckes.  Sandia  Corporation,  Albuquerque. 
N.  Mex.  Apr  60.  18p.  Order  from  OTS. 
75  cents.  SC-4415<RR) 


Transparent  cold -shock -resistant  epoxy  casting 
resin,  by  b.  Carroll  and  I.  Smatana.  Sandia 
Corporation,  Albuquerque,  N.  Mex.  Apr  60. 
34p.    Order  from  OTS.    $1.00.  SCR-173 


Minutes  of  the  yttrium  analytical  conference,  [held 
at  Argonne  National  Laboratory],  November  7-8, 
1956,  by  C.  J.  RodderT     Atomic  Energy  Commis- 
sion.  New  Brunswick  Lab. ,  New  Brunswick,  N.  J. 
Jan  57.    Decl.    Oct  1,   1959.    lOSp.    Order  from 
LC.    Mi  $5. 70,  ph  $16.80.  TID-7533 


Chloride  complexes  of  ruthenium  (III),  by  D.  A. 
Fine  (Thesis).    University  of  California . 
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Lawrence  Radiation  Laboratory,  Berkeley,  Calif. 
Feb  60.    Contract  W-7405-eng- 48.    81p.    Order 
from  OTS.    $2.25.  UCRL-9059 


Paramagnetic  resonance  of  tetravalent  Pa^^l    ^y 
Ru-Tao  Kyi  (Thesis).    University  of  California. 
Lawrence  Radiation  Laboratory.  Berkeley,  Calif. 
Mar  60.    Contract  W-7405-eng-48.    66p.    Order 
from  OTS.    $1.75.  UCRL-9109 


Diffusion  coefficients  in  multicomponent  solvents, 
by  J.  T.  Holmes  (Thesis).    University  of  Califor- 
nia,   Lawrence  Radiation  Laboratory,  Berkeley, 
Calif.    Apr  60.    Contract  W-7405-eng-48.    5(i). 
Order  from  OTS.    $1.75.  UCRL-9145 


A  precise  method  for  determining  vanadium  in  es- 
sentially  pure  vanadium  metaf,  by  W.  C.  Diet- 
rich.   Union  Carbide  Nuclear  Co.    Division  of 
Union  Carbide  Corporation,  Y- 12  Plant,  Oak 
Ridge,  Tenn.    Mar  60.    Contract  W-7405-eng- 
26.    13p.    Order  from  OTS.  50  cents.       Y-1294 


Chemistry — Radiation  and  Radiochemistry 


Californium  production  in  the  high  flux  isotope  re- 
actor,  by  H.  C.  Claiborne  and  M.  P.  Lietzke. 
Oak  Ridge  National  Laboratory.  Oak  Ridge,  Tenn. 
Aug  59.    24p.    Order  from  LC.    Mi  $2.  70. 
ph$4.80.  CF-59-8-125 


Protactinium  and  iodine  activities  from  irradiated 
thorium,  by  G.  H.  Hanson.    Phillips  Petroleum 
Co. ,  Atomic  Energy  Div. ,   Idaho  Falls,   Idaho. 
June  54.    Decl.  Nov.  23,   1959.    Contract  AT 
(10-l)-205.    3p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  IDO-16265 


The  radiochemistry  of  americium  and  curium,  by 
R.  A.  Penneman  and  T.  K.  Keenan.    University 
of  California,   Los  Alamos  Scientific  Laboratory, 
Los  Alamos,  N.  Mex.    Jan  60.    62p.    Order 
from  OTS.    75  cents.  NAS-NS-3006 


The  radiochemistry  of  rhodium,  by  G.  R.  Choppin. 
Florida  State  University,  Tallahassee,  Fla. 
Jan  60.    32p.    Order  from  OTS.    50  cents. 

NAS-NS-3008 


The  radiochemistry  of  molybdenum,  by  E.  M.  Scad- 
den  and  N.  E.  Ballou.    U.  S.  Naval  Radiological 
Defense  Laboratory,  San  Francisco,  Calif. 
Jan  60.    38r.    Order  from  OTS.    50  cents. 

NAS-NS-3009 


The  radiochemistry  of  barium,  calcium,  and 

strontium,  by  D.  N.  Sunderman  and  C.  W.  Town- 
ley!    Batielle  Memorial  Institute,  Columbus, 
Ohio.    Jan  60.    118p.    Order  from  OTS.    $1.25. 

NAS-NS-3010 


Second  ammonia  synthesis  test- -T-47 4893.    West- 
in^ouse  Electric  Corp. ,  Atomic  Power  Div, , 
Pittsburgh,   Pa.    July  54.    Decl.  with  deletions 
Mar  18,   1957.    40p.    Order  from  LC.    Mi  $3. 60, 
ph$6.30.  WAPD-CP-535(Del.) 


Chemistry — Separation  Processes  for 
Plutonium  and  Uranium 


Spray  fluorination  of  fused  salt  as  a  uranium  re- 
covery process.    A  preliminary  feasibility~study, 


V. 


by  J.  0.  Gabor,  and  others.    Argonne  National 
Laboratory,  Chemical  Engineering  Div. ,  Argon- 
ne,  111.    Mar  60.    Contract  W-31 -109- eng- 38. 
39p.    Order  from  OTS.    $1.25.  ANL-6131 


Chemical  Technology  Division,  Chemical  Develop- 
ment  Section  C,  monthly  progress  report  for 
September  1959,  by  K.  B.  Brown  and  others. 
Oak  Ridge  National  Laboratory,  Oak  Ridge,  Tenn. 
Oct  59.    Contract  W-7405-eng-26.    48p.    Order 
from  LC.    Mi  $3.  30,  ph  $7.80.  CF-59-8-85 


Eurochemic  assistance:    Information  on  HAPO 
instrumentation  development,  by  E.  M.  Shank. 
Oak  Ridge  National  LaboraTory,  Oak  Ridge,  Tenn. 
Oct  59.    Contract  W-7405-eng-26.    4p.    Order 
from  LC.    Mi  $i.80,  ph  $1.80.  CF-59-10-4 


Eurochemic  assistance  program:    Status  report  for 
April  through  SeptenUjer  1959,  by  E.  L.  Nichol- 
son and  E.  M.  Snank.    Oak  Ridge  National  Labor- 
atory, Oak  Ridge,  Tenn.    Oct  59.    7p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80.         CF-59-10-61 


Improved  method  for  precipitating  manganese  diox- 
ide,  by  H.J.  Clark,  Jr.  and  others.    E.  I.  dul 
Pont  de  Nemours  &  Co.    Explosives  Dept.    Atom- 
ic Energy  Div. ,  Savannah  River  Laboratory, 
Aiken,  S.  Car.    Feb  60.    Contract  AT(07 -2)- 1. 
12p.    Order  from  OTS.    50  cents.  DP- 444 


Retention  of  iodine  in  process  solutions  by  mercuric 
salts,  by  C.  H.  Holm.    Hanford  Works.   Rich- 
land.  Wash.    June  51.    Decl.  with  deletions  July 
7,1959.    Contract  W-31-109-Eng-52.    22p. 
Order  from  LC.    Mi  $2.70.  ph  $4.80. 

HW-21103(Del.) 


Improved  spectrographic  analysis  of  uranium  and 
plutonium  by  the  carrier  concentration  method. 
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by  J.  L.  Daniel.    Hanforti  Works.  Richland, 
Wash.    Oct  52.    Decl.  Oct  7,   1959.    Contract 
W-31-109-Eng-52.    17p.    Order  from  LC. 


Mi  $2. 40.  ph$3.30. 


The  recovery,  purification, 


HW-25859 


and  concentration  of 


plutonium  by  anion  exchalnge  in  nitric  acid,  by 
J.  L.  Ryan  and  E.  J.  Wheelwright.    General 
Electric  Co.    Hanford  Atpmic  Products  Operation, 
Richland,  Wash.    Jan  59.    Decl.  with  deletions 
June  25.   1959.    Contract  W-31-109-Eng-52. 


I04p.    Order  from  LC. 


Vli$5.70.  ph  $16.80. 
HW- 55893  (Del.) 


Preliminary  chemical  flowsheets  for  the  decladding 


and  dissolution  of  non- product  ion  fuels,  by  M.  K. 
Harmon.    General  Electijic  Co.    Hanford  Atomic 
Products  Operation.  Ricl^land.  Wash.    July  59. 


9p.    Order  from  LC.    M$1.80, 


ph$1.80. 
HW-61106 


Rates  of  reaction  of  irradiated  UO2  and  uranium 
metal  with  sulfuric  acid,   by  J.   L.  Swanson. 
General  Electric  Co.    Hanford  Atomic  Products 
Operation.  Richland,  Waeh.    Aug  59.    Contract 
AT(46-1)-1350.    8p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  HW-61482 


Plant  modifications  for  reprocessing  non -production 
reactor  fuels.    Design  criteria  for  fuel  element 

Yates. 


storage  facility,  building  221 -U,  by  M.  E. 
General  Electric  Co.  Hanford  Atomic  Products 
Operation,  Richland.  Waeh.  Aug  59.  Contract 
AT(45-1)-1350.    i6p.    Order  from  LC. 


Mi  $2. 70,  ph$4.80. 


Reprocessing  of  low -enrichment  uranium- mo lybde 


HW-615I0 


num  alloy  fuels    by  W.  W.  Schulz  and  E.  M. 
Duke.    Hanford  Atomic  Products  Operation, 
Richland,   Wash.    Sep  59.    Contract  AT(45-i)- 
1350.    37p.    Order  from  OTS.    $1.25. 

HW-62086 


Technical  progress  repxjrt  for  April  through  June 
1959,   Idaho  Chemical  Processing  Plant,  by  CT  E. 
Stevenson  and  others,      rtiillips  Petroleum  Co. , 
Atomic  Energy  Division.   Idaho  Operations  Office, 
Idaho  Falls,   Idaho.     Mar  60.    Contract  AT(10- 1) 
205.    73p.    Order  from  QTS.    $2.00. 

IDO-14494 


Dissolution  of  zirconium  and  Zircaloy-2  in  nitric- 
hydrofluoric  acid  mixtures  at  reflux  tempera- 
tures, by  E.  M.  Vander  Wall,  E.  M.  Whitener 
and  D.  L.  Bauer.    Phillipe  Petroleum  Co. ,  Atom- 
ic Energy  Div. .   Idaho  Falls,   Idaho.    Sep  59. 
Contract  AT(10-l)-205.    29p.    Order  from  OTS. 
75  cents.  IDO- 14497 


The  chemical  engineering  of  the  radium  process. 
Final  report,  by  H.  L.  Rawlings.    Mound  Lab. , 
Miamislxirg.  Ohio.    June  51.    Decl.    Dec.  2, 
1959.    Contract  AT-33-1-GEN-53.    56p.    Order 
from  LC.    Mi  $3.  60,  ph  $9.30.  MLM-609 


The  tellurium  process:    I.    Application  to  solutions 
of  bombarded  bismuth.    II.    Application  to  ex- 
tracts  of  residues  from  radioactive  lead  dioxide. 
Final  report,  by  C.  L.  Rollinson  and  others. 
Monsanto  Chemical  Co. ,  Dayton,  Ohio.    June  47. 
Decl.  July  14,   1959.    114p.    Order  from  LC. 
Mi  $6. 00,  ph  $18.  30.  MLM-M-167 


Chemical  pulverization  of  sintered  uranium  dioxide 
bodies.    Part  II.    Pulverization  scaleup.  fissia 
studies,  and  pellet  refabrication,  by  S.  Straus- 
berg  and  others.    Atomics  International.    A 
Division  of  North  American  Aviation,  Inc. , 
Canoga  Park,  Calif.    May  60.    Contract  AT(11- 
l)-GEN-8.    67p.    Order  from  OTS.    $1.75. 

NAA-SR-3911 


Plant  utilities.    Technical  report,  by  O.  Jenne  and 
R.  Winckler.    European  Company  for  the    Chem- 
ical Processing  of  Irradiated  Fuels,  Mol,  Bel- 
gium.   [1959].    14p.    Order  from  LC.    Mi  $2.  40, 
ph$3.30.  NP-7884 


Controlled  Thermonuclear  Processes 


Investigation  of  plasma  acceleration,    Quarterly 
progress  report  for  January  1.   1959  throuffl 


ylarch  31.   1959,   by  K.  C.  Rogers  and  others. 
Stevens  Inst,  of  Tech. ,  Hoboken,  N.  J.    1959. 
Contract  DA -36-039SC -78097.    8p.    Order  from 
LC.    Mi  $1.80,  ph$1.80.  AECU-4344 


Quarterly  report  covering  the  period  form  October 
1  through  December  31,   1959,   by  K.  Bernstein 
and  others.    Project  Matterhom.    Princeton 
University,  Princeton,  N.  J.    Jan  60.    Contract 
AT(30-1)-1238.    33p.    Order  from  OTS.    $1.25. 

MATT-Q-9 


Electrode  breakdown  and  shielding  of  intense  dis- 
charges  across  the  magnetic  field,  by  J.  W. 
Flowers.    Oak  Ridge  National  Laboratory, 
Thermonuclear  Experimental  Division,  Oak 
Ridge,  Tenn.    [nd.  ]   Contract  W-7405-eng-26. 
17p.    Order  from  OTS.    75  cents.       ORNL-2710 


A  capacitor  monitor  for  high-energy  capacitive 
storage  banks,  by  J.  L.  Todd.    Sandia  Corpora- 
tion, Albuquerque,  N.  Mex.     Mar  60.    17p. 
Order  from  OTS.    75  cents.         SCTM-45-60(13) 
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The  hard-core  pinch.    Part  II,  by  D.  H.  Birdsall, 
S.  A.  Colgate.  andH.P.  Furth.    University  of 
California.    Lawrence  Radiation  Lab.,   Liver- 
more,  Calif.    July  59.    Contract  W-7405-eng-48. 
15p.    Order  from  LC.    Mi  $2.40,  ph  $3.  30. 

UCRL-5602 

Confinement  time  of  a  Lorentzian  gas  in  a  mirror 
machine,  by  G.  Gibson  and  E.  J~  Lauer.    Univer- 
sity  of  California.    Lawrence  Radiation  Lab. , 
Uvermore,  Calif.    Nov  59.    Contract  W-7405- 
eng-48.    25p.    Order  from  OTS.    75  cents. 

UCRL-5696 


Numerical  computations  for  self- consistent  astron 
E  layer  with  slowing  down  of  electrons,  by  T. 
Seidman.    University  of  California.    Law rence 
Radiation  Lab. ,   Livermore,  Calif.    Nov  59. 
Contract  W-7405-eng-48.    9p.    Order  from  OTS. 
50  cents.  UCRL-5789-T 


Attainment  of  10""mm  Hg  pressure  in  unbaked  vacu- 
um  systems  by  molybdenum  evaporation,  by 
A.  L.  Hunt,  C.  C.  Damm,  and  E.  C.  Popp. 
University  of  California.    Lawrence  Radiation 
Lab. ,   Livermore,  Calif.    Feb  60.    Contract 
W-7405-eng-48.    14p.    Order  from  OTS. 
50  cents.  UCRL-5889 


Enhanced  interaction  in  the  positive  column,  by 
G.  Ecker.    University  of  California.    Caw  re  nee 
Radiation  Lab. ,  Berkeley,  Calif.    Mar  60. 
Contract  W-7405-eng-48.    43  pages.    Order 
from  OTS.    $1.25.  UCRL-9144 


Criticolity  Studies 


The  analysis  of  flux-traverse  measurements  in  the 
GWIN-Magnuson  critical  experiment,  by  E~ 
Inonu.    Oak  Ridge  National  Lab. ,  Oak  Ridge, 
Tenn.    Dec  59.    6p.    Order  from  LC.    Mi  $1.80, 
ph$1.80.  CF-59-12-2 


Program  for  computing  K  for  uranium  salts,  by 
T.  B.  Patterson.    Goodyear   Atomic  Corp. , 
Portsmouth,  C»iio.    Nov  59.    5p.    Order  from 
LC.    Mi  $1.80.  ph$1.80.  GAT-DM-787 


Critical  mass  studies  of  plutonium  solutions,  by 
F.  E.  Kruesi.  J.  0.  Erkman,  and  D.  D.  Lanning. 
Hanford   Atomic  Products  Operation,  Richland, 
Wash.    May  52.    Contract  W-31-109-Eng-52. 
82p.    Order  from  OTS.    $2.25. 

HW-24514  DEL 


Minutes  of  criticality  instrumentation  meetin 


$• 


^ tty  ^ 

Hanford  Atomic  Products  Operation,  August  17 
and  18,  1959,  by  C.  L.  Brown.    General  Electric 


Co.  Hanford  Atomic  Products  Operation,  Rich- 
land. Wash.  Sep  59.  Contract  W-31-109-Eng- 
52.    13p.    Order  from  LC.    Mi  $2.40.  ph  $3.  30. 

HW- 61931 


Effect  of  neutron  interaction  on  critical  size,  by 
J.  W.  Webster.    Phillips  Petroleum  Co. ,  Atomic 
Energy  Div. ,   Idaho  Falls,   Idaho.    Nov  54. 
Decl.  Mar  4,   1960.     Contract  AT(10-l)-205. 
22p.    Order  from  OTS.    30  cents.       IDO-16201 


Critical  data  for  nuclear  safety  guidance.  byH.  C. 
Paxton.    University  of  California.    Los  Alamos 
Scientific  Laboratory,   Los  Alamos,  N.  Mex. 
Feb  60.    Contract  W-7405-ENG-36.    68p.    Order 
from  OTS.    $2.00.  LAMS-2415 


Power  densities  and  flux  distributions  in  two  special 
subassemblies,   by  P.  G.  Roll.    Westinghouse 
Electric  Corp.    Atomic  Power  Div.  ,  Pittsburgh. 
Pa.    May  55.    Decl.  with  deletions  Mar  8,   1957. 
lip.    Or^rfromLC.    Mi  $2.40,  ph  $3.30. 

WAPD-P-66l(DeU 


Multi- region  reactor  lattice  studies.    Quarterly 
progress  report  covering  period  January  1     to 
March  31,   1960.  by  I.  H°  Coen.    Westinghouse 
Electric  Corp. ,  Atomic  Power  Dept. .   Pittsburg, 
Pa.    Apr  60.    Contract  AT(30-1)-2176.    36p. 
Order  from  OTS.    75  cents.  WCAP-1414 


Criticality  review  of  process  for  fabrication  of  fuel 
rods,  by  J.  D.  McLendon  and  J.  W.  Morfitt. 
Carbide  and  Carbon  Chemicals  Co.    Y-12  Plant, 
Oak  Ridge.  Tenn.    Jan  53.    Decl.  with  deletions 
May  7,   1957.    Contract  W-7405-eng-26.    6p. 
Order  from  LC.    Mi  $1.80,  ph  $1.80. 

Y-A2-104(Del.) 


Equipment,  Methods  and  Techniques 


Hydraulic  characteristics  of  a  continuous  solvent 
washer  with  critically  safe  dimensions,  by  H.  J. 
Clark,  Jr.  and  A.  Tournas.    E.  I.  du  Pont  de 
Nemours  &  Co.    Explosives  Dept. .  Atomic 
Energy  Div. ,  Technical  Div. ,  Savannah  River 
Lab.,  Aiken,  S.  C.    Mar  60.    Contract  AT(a7- 2)- 
1.    Up.    Order  from  OTS.  50  cents.       DP-459 


Technical  investigation  of  autoclave  failure,  byN.  G. 
Wittenbrock,  and  others.    General  Electric  Co. , 
Hanford  Atomic  Products  Operation,  Richland, 
Wash.    Nov  59.    Contract  AT(45-1)- 1350.     37p. 
Order  from  LC.    Mi  $3. 30,  ph  $7.  80. 

HW-62715 
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Geology  arid  Mineralogy 


Cyclic  pressure  tests  of  large  size  pressure  ves- 
sels.   Progress  report  bo.  12,  by  M.  M.  Lem- 
coe.    Soutnwest  Research  Inst. ,  San  Antonio, 
Tex.    Oct  59.    Contract  AT(30-1)-2140.     83p. 
Order  from  LC.    Mi  $4^80,  ph  $13.80. 

AECU-4481 


Uranium  occurrence  at  the;  crescent  mine,  Shoehone 

W.  Norman.    Salt  Lake 


County,   Idaho,  by  H. 

Brancn  Office,  AEC.    Grand  Junction  Operations 


Office,  Salt  Lake  City.  Utah. 
Order  from  OTS.    75  c^nts. 


T 


Dec  58.    18p. 
RME-2020(Rev.) 


Some  uranium  occurrencea  in  northern  Ferry 
County,  Washington,  by  J.  L.  Barlow.    Produc- 
tion  Evaluation  Div. ,   Grand  Junction  Operations 
Office,  AEC.    Salt  Lake  City,  Utah.    Oct  58. 
22p.    Order  from  OTS.    75  cents.       RME-2068 


Atmospheric  density  profiljes  to  100  kilometers, 
by  B.     ■    "  '      '  "" 


N.  Charles 
N.  Mex.  Nov  59 
Mi  $1.80,  ph$1.80 


Sandia  Corp. ,  Albuquerque, 
9p.    Order  from  LC. 

SCTM- 368 -59(51) 


Geologic  investigations  of  radioactive  deposits. 
Semiannual  progress  report  for  June  1  toTIovem- 
ber  30,   1959,  by  W.  P.  Puffett  and  others.       " 
Geological  Survey,  Washington,  D.  C.    Dec  59. 
123p.    Order  from  OTS,    $2. 75.  TEI-752 


Health  and  Safety 


Experimental  evaluation  of' the  radiation  protection 
afforded  by  typical  Oak  tlidge  homes  against 
distributed  sources,  by  T.  D.  Strlckler  and 
J.  A.  Auxier.    Oak  Ridge  National  Laboratory, 
Oak  Ridge,  Tenn.    Jan  60.    51p.    Order  from 


OTS.    50  cents. 


CEX-59.13 


Radiation  hazards  from  recycled  reactor  fuel ,  by 
E.  D.  Arnold.    Oak  Kidge  National  Laboratory, 
Oak  Ridge,  Tenn.    June  59.    17p.    Order  from 
LC.    Mi  $2.40,  ph  $3.  30.  CF-59-6-39 


Crltlcality  accident  applica-tion  of  the  ORNL  badge 
dosimeter,  by  E.  D.  Gupton  and  others^    Oak 
Ridge  National  Laboratory,  Oak  Ridge,  Tenn. 
Oct  59.    20p.    Order  from  LC.    Mi  $2.40, 
ph$3.30.  CF-59-10-41 


The  sequential  analysis  of  ten  nuclides  occurring  in 
long  range  fallout  debris,  by  G.  A.  Welford 
anaothers.    New  York  Operations  Office. 
Haalth  and  Safety  Lab. ,  AEC.  N.  Y.    Mar  59. 
43p.    Order  from  LC.    Mi  $3.  30.  ph  $7.80. 

HASL-57 


Radlobiologjcal  studies  of  the  Columbia  River 
through  December  1955,  by  J.  J.  Davis  and 
others.    General  Electric  Co.    Hanford  Atomic 
Products  Operation,   Richland,  Wash.    Nov  56. 
Decl.  with  deletions  July  31,   1959.    Contract 
W-31-109-Eng-52.    I77p.    Order  from  LC. 
Mi  $8.70,  ph  $30.30.  HW-36074  (Del.) 


Beta  field  dose  rate  determination  with  the  C 
dose  rate  meter,  by  I.  C.  Nelson 


F. 


General 
Electric  Co.    Ranford  Atomic  Products  Operation, 
Richland,  Wash.    Jan  56.    Contract  W- 31 -109- E 
Eng-52.    14p.    Order  from  LC.    Mi  $2.40. 
ph$3.30.  HW-40809 


Evaluation  of  buried  conduits  as  personnel  shelters. 
Preliminary  report,  by  G.  H.  Albright.    Bureau 
of  Yards  and  Docks.    Office  of  the  Chief  of  Civil 
Engineers,  Washington,  D.  C.    Nov  57.    Decl. 
July  9,   1959.    76p.    Order  from  LC.    Mi  $3. 90, 
ph  $10.80.  lTR-1421 


Radioactivity  in  environmental  air  at  Los  Alamos, 
New  Mexico  for  the  period  November  17,   1958 
through  December  31,   1959,  byJ.W.  Aeby  and 
others.    Jan  60.    Contract  W-7405-ENG-36. 
22p.    Order  from  OTS.    75  cents.       LAMS-2397 


Accumulation  and  movement  of  fission  products  in 


pre 
for 


period 


soils  and  plants.    Quarterly  report         

January  throu^  March  1957!    Department  of 
Agriculture.    Soil  and  Water  Conservation  Re- 
search Div. ,  Beltsville,  Md.    Apr  57.    9p. 
OrderfromLC.    Mi  $1.80,  ph  $1.80. 

M-7I05 


Report  for  1959.    Oak  Ridge  Institute  of  Nuclear 
Studies,  Medical  Division,  by  M.  Brucer  and 
others.    Oak  Ridge.  Tenn.    [1959]  Contract  AT- 
40-l-Gen-33.  81p.    Order  from  OTS.    $2.00. 

ORINS-34 


An  approximation  of  radiation  dose  resulting  from 
an  accidental  release  of  tritium  gas,  by  H.  L. 
Rarrick  and  G.  E.  Tudcer,  Jr.    Sandia  Corp. , 
Albuquerque,  N.  Mex.    Dec  59.    5p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80. 

SCTM-406-59-(33) 


Radioactive  fallout.    A  bibliography  of  selected 
United  States  Atomic  Energy  CommissiotTre- 
ports,  by  H.  E.  Voress  ano^  others.    XEc!~ 
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Technical  Information  Service  Extension,  Oak 
Ridge,  Tenn.  Aug  59.  74p.  Order  from  OTS. 
$2.25.  TID-3087 


Radiation  protection  standards.    A  literature  search, 
by  W.  E.  Bost.    AEC  Technical  Information 
Service  Extension,  Oak  Ridge,  Tenn.    Apr  60. 
28p.    Order  from  OTS.  75  cents.         TlD-3551 


Shipping  and  storage  of  radioactive  materials.    A 
literature  search,  T.  F.  Davis.    AEC  Technical 
Information  Service  Extension.  Oak  Ridge,  Tenn. 
Apr  60.    20p.    Order  from  OTS.    75  cents. 

TID-5748 


A  study  of  the  possible  relationship  between  radio- 
activity  and'toxicity  in  fishes  from  the  centraf 
Pacific,   by  P.  Helfrich.    University  of  Hawaii, 
Marine  Biology  Laboratory,  Honolulu.  Hawaii. 
May  60.   Contract  AT(04-3)-235.  16p.    Order 
from  OTS.    50  cents.  TlD-5748 


A  compendium  of  information  for  use  in  controlling 
radiation  emergencies.    Including  lecture  notes 
from  a  training  session  at  Idaho  Falls,   Idaho,  by 
A.  Brodsky  anS  G.  V.  Beard.    AEC  Technical  In- 
formation Service  Extension,  Oak  Ridge.  Tenn. 
Feb  60.    98p.    Order  from  OTS.    $1.00. 

TID-8206 


The  control  of  beryllium  hazards,  by  C.  L.  Linde- 
ken  and  O.  L.  Meadors.    University  of  Califor- 
nia.   Lawrence  Radiation  Lab. ,   Livermore, 
Calif.    July  59.    Contract  W-7405-eng-48.    23p. 
Order  from  LC.    Mi  $2. 70,  ph  $4. 80. 

UCRL-5593 


Penetration  into  concrete  of  gamma  radiation  from 
fallout,  by  W.  F.  Titus.    Federal  Civil  Defense 
Administration,  Battle  Creek,  Mich.    Apr  60. 
28p.    Order  from  OTS.    75  cents.  WT-1477 


The  internal  environment  of  underground  structures 
subjected  to  nuclear  blast.    11.    Effects  on  mice" 
located  in  heavy  concrete  shelters,   by  D.  R. 
Richmond  and  others.    Lovelace  Foundation  for 
Medical  Education  and  Research,  Albuquerque, 
N.  Mex.    Sep  59.    25p.    Order  from  OTS. 
50  cents.  WT-1507 


Instruments 


Periodic  interclaibration  of  temperature  sensing 
elements.    Section  I.    First  performance. 
Duquesne  Ught  Co. ,  Shippingport,  Pa.    Nov  59 


24p.    Order  from  LC. 


Mi  $2.40,  ph$4.80. 

AECU-4514 


Seryomechanisms  with  force  feedback,  by  R.  C. 
Arzbaecher.    Argonne  National  Laboratory, 
Argonne,   III.    May  60.    Contract  W-31- 109- 
eng-38.    119p.    Order  from  OTS.    $2.50. 

ANL-6157 


An  automatic  gas  chromatograph  for  monitoring  of 
reactor  fuel  failures.    Pan  I.    Design,  by  W.  R, 
Kritz.    E.  I.  du  Pont  de  Nemours  &  Co.    Ex- 
plosives Dept.    Atomic  Energy  Div. ,  Technical 
Div. .  Savannah  River  Laboratory,  Aiken,  S.  C. 
Apr  59.    Contract  AT(07 -2)- 1.    lOp.    Order 
from  OTS.    50  cents.  DP- 356 


A  versatile  recording  potentiometer,  by  C.  O. 
Ballou.    E.  I.  du  Pont  de  Nemours  &  Co.    Ex- 
plosives Dept. ,  Atomic  Energy  Div. ,  Technical 
Div. ,  Savannah  River  Laboratory,  Aiken,  S.  C. 
Feb  60.    Contract  AT(07 -2)- 1.    19p.    Order 
from  OTS.    75  cents.  DP-441 


A  colorimeter  for  in-line  analysis  of  uranium  and 
Plutonium  solutions,  by  D.  W.  Cclvin.    E7T~3u 
Pont  de  Nemours  &  Co,    Explosives  Dept. . 
Atomic  Energy  Div, ,   Technical  Div, ,  Savannah 
River  Laboratory.  Aiken,  S.  C.    Mar  60. 
Contract  AT(07- 2)- 1.    23p.    Order  from  OTS. 
75  cents.  DP- 461 


A  level  indicator  for  liquified  gases,  by  A.  L.  Burke 
and  L.  H.  Cook,  Jr.    E.  I.  du  Pont  de  Nemours 
&  Co.    Explosives  Dept. ,  Atomic  Energy  Div., 
Technical  Div. ,  Savannah  River  Laboratory, 
Aiken,  S.  C.    Mar  60,    Contract  AT(07- 2)- 1, 
8p,    Order  from  OTS.    50  cents.  DP-469 


Rear  face  monitoring  by  television.    Final  report, 
by  W.  J.  Morris,    l4nford  Works,   Richland, 
Wash,    Apr  53.    Decl.  March  21,   1960.    Con- 
tract W-31-109-Eng-52.    30p.    Order  from  OTS. 
30  cents.  HW- 27544 


In-line  alpha  monitor  prototype  performance,  by  N. 
T,  Hildreth,    General  Electric  Co.    Hanford 
Atomic  Products  Operation,  Richland,  Wash. 
Oct  55.    Decl.  November  23,   1959.    Contract 
W-31-109-Eng-52.    31p.    OrderfromLC. 
Mi  $3. 00,  ph  $6.  30.  HW-372V2 


Scratch  depth  measurement  methods,  by  B.  B. 

Brenden.    General  Electric  Co.    Hanford  Atomic 
Products  Operation,  Richland,  Wash.    Feb  59. 
Contract  AT(45-1)- 1350.    12p.    OrderfromLC. 
Mi  $2.40,  ph$3.30.  HW-59410 


High-speed  saw  tests,    "ower  reactor  fuels  reproc- 
essing  development,  by  V.  P.  Kelly.    General 
Electric  Co.    Hanford  Atomic  Products  Operation, 
Richland.  Wash.    Nov  59.    Contract  AT(45-1)- 
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1350.    15p.    Order  from  LC.    Mi  $2.40, 
ph$3.30.  I  HW-62490 


1 


Nuclear  prcxzess  instrumentation  and  controls  con- 


:  he 


Id  in  Gatlinburfc  Tennessee,  May  20-22, 
sE 


fence      -     - „^   _,. 

1958,  by  C.  J.  Borkowsti  and  others.    Oak  Ridge 
National  Laboratory.    Instrumentation  and  Con- 
trol Div. ,  Oak  Ridge,  Tenn.    [nd.  ]   323p.    Or- 
der from  OTS.    $5.00.  ORNL-2695 


Level  transducers  for  liqu  d  nietals,  by  R.  G.  Af- 
fel,  G.  H.  Burger,  and  R.  E.  Pidgeon.    OaV 
Ridge  National  Laboratory.    Instrumentatiou 
and  Controls  Div. ,  Oak  Ridge,  Tenn.    [nd.  ] 
Contract  W-7405-eng-26.    43p.    Order  from 
OTS.    $1.50.  1  ORNL-2792 


Development  of 
30  for  Nove 


f  photon 
niber  1, 


lOtomultii 


ilier  tubes.    Report  no. 
to  August  15,   1959,  by 


ugust 
I>iMc 


W.  A.  SnellandY.  C.  <Cim.    DuMont  (Allen  B.) 
Labs.,  Inc.,  Electronic  Tube  Div. ,  Clifton, 
N.J.    [1959].    Contract;  AT(30-1)- 1336.    30p. 
Order  from  LC.    Mi  $2  70,  ph  $4.80. 


Evaluation  of  plated-dirouj 


i$h 
Vol 


RIB-41 


connections  for  printed 


'£ 


circuit  boards,  by  G.  Voida  and  N.  J.  Eic 
Sandia  Corporation,  Technical  Information  Div. , 
Albuquerque,  N.  Mex.    Apr  60.    34p.    Order 
from  OTS.    $1.00.  SCR- 167 


Krytron  tubes  -  Applications  and  performance  re- 
quirements,  by  A.  F.  rfurford.    Sandia  Corpor- 
ation, Technical  Inforn^tion  Div. ,  Albuquerque, 
N.  Mex.    Apr  60.    Up.!  Order  from  OTS. 


50  cents. 


SCR-174 


Automatic  recording  unit,  fcy  F.  A.  Ross.    Sandia 
Corporation,  Albuquerque,  N.  Mex.    Mar  60. 
22p.    Order  from  OTS.    75  cents. 

SCTM-114-60-24 


The  theory  and  design  of  the  triggered  spark  gap. 
By    T.  J.  Williams.    Sandia  Corporation, 
Albuquerque,  N.  Mex.    May  59.    179p.    Order 
from  OTS.    $3.00.         j  SCTM-186-59-(14) 


A  photoetching  technique  for  the  precision  fabrica- 
don  of  waveguide  ajitenpa  arrays,  by  R.  J.  Bitt- 
ner  and  E.  J.  Wilkinson.    Sandia  Corporation, 
Albuquerque,  N.  Mex.    Sep  59.    Changed  from 
OFFICIAL  USE  ONLY  April  1,  1955.    20p. 
Order  from  LC.    Mi  $2. 40,  ph  $3. 30. 

SC-2974  (TR) 


An  application  of  correlation  detection  to  electronic 
trajectory  measurement,  by  B.  J.  Weston. 
Sandia  Corporation,  All>uquerque,  N.  Mex, 
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Apr  58.    9p.    Order  from  iX.    Mi  $1.80, 
ph$1.80.  SCDC-727 


Reliability  in  electronic  equipment,  by  F.  J.  Given. 
S Sandia  Corporation,  Albuquerque,  N.  Mex. 
June  54.    Up.    Order  from  LC.    Mi  $2.40, 
ph  $3. 30.  ^01^4-60-54-53 


Hi^  voltage  mercury  switch  pulse  generator^  by 
F.  M.  Mclver.    Sandia  Corporation,  Albuquer- 

7p.    Order  from  LC. 

SC'n^-156-55<51) 


que,  N.  Mex.    Dec  55. 
Mi  $1.80,  ph$1.80. 


Transistorized  microphone  preamplifier  PA-i^, 

Sandia  Corporation,  Albuquer- 


byM.  H.  Brock. 

que,  N.  Mex.    Apr  59. 

Mi  $1.80,  ph$1.80. 


lOp.    Order  from  LC. 
SCTM-lf3-59<52) 


Automatic  test  equipment  used  in  testing  thermal 
batteries  in  the  nonactivated  state,  by  F.  H. 
Darugh.    Sandia  Corporation,  Albuquerque, 
N.  Mex.    Aug  55.    Changed  from  OFFICIAL 
USE  ONLY  October  21,   1959.    22p.    Order 
from  LC.    Mi  $2.70,  ph  $4.80. 

SC'IM-172-55-53 


A  saturated  slat  solution  hygrometer  calibration 
system,  by  J.  L.  Champerlin.    Sandia  Corpora- 
tion, Albuquerque,  N.  Mex.    Dec  59.    7p. 
Order  from  LC.    Mi  $1.80,  ph  $1.80. 

SCTM-295-59(16) 


The  T-antenna:    Current  and  impedance,  by  R.  If. 
P.  King  and  C.  W.  Harrison,  Jr.    Sandia  Corpor- 
ation, Albuquerque,  N.  Mex,    Sep  59.    37p. 
Order  from  LC.    Mi  $3. 00,  ph  $6.  30. 

SCTM- 306- 59(14) 


Temperature-measuring  thermistors  for  5-volt 
telemetering  systems.      Sandia  Corpwration, 
Albuquerque,  N.  Mex.    Oct  59.    Up.    Order 
from  LC.    Mi  $2. 40,  ph  $3. 30. 

501^1-342-59(52) 


The  inverted  L-antenna:   Current  and  impecbnce, 
R.  W.  P.  King  and  C.  W.  Harrison,  Jr.  Sandia 
Corporation,  Albuquerque,  N.  Mex.    Nov  59. 
14p.    Order  from  LC.    Mi  $2. 40,  ph  $3. 30. 

SC1M- 353-59(1 4) 


Nuclear  instnmientation.    A  literature  search,  by 
H.  D.  Ralei^  and  R.  L.  Scott.    AEC  Technical 
Information  Service  Service  Extension,  Oak 
Ridge,  Tenn.    Apr  60.    108p.    Order  from  OTS. 
$2.25.  TID-3550 


An  improved  gamma  detector  using  gamma  modera- 
tioii,  by  R.  Fox.    University  of  California. 
Lawrence  Radiation  Lab. ,   Livermore,    Calif. 
Sep  59.    Contract  W-7405-eng-48.    17p.    Order 
from  LC.    Mi  $2. 40.  ph  $3. 30.         UCRL-5605 


The  theory  and  operation  of  shock -loaded  ferroelec- 
trie  transducers    by  M.  T.  Abegg  and  others. 
University  of  California.    Lawrence  Radiation 
Lab. ,  Livermore,  CaUf.    Nov  59.    Contract 
W-7405-eng-48.     43p.    Order  from  LC. 
Mi  $3. 30,  ph$7.80.  UCRL-5772-T 


Soft  x-ray  detection  system,  by  F.  J.  Lombard, 
A.  Stripeika  and  R.  S.  White.    University  of 
California.    Lawrence  Radiation  Laboratory, 
Uvermore,  Calif.    Dec  59.    Contract  W-7405- 
eng-48.    19p.    Order  from  OTS.    75  cents. 

UCRL-5854 


Nuclear  materials  control  system  (NMCS).    Phase 
II.    A  gaxnma-ray  scanner  for  safeguards  use", 
by  C.  C.  Webster.    Westinghouse  Electric  Corp. 
Atomic  Power  Dept. ,  Pittsburgh,  Pa.    Oct  59. 


Contract  AT(30-1)-2176,  Task  I. 
from  LC.    Mi  $2.70,  ph  $4.80. 


28p.    Order 
WCAP-6030 


Metallurgy  and  Ceramics 


High  temperature  corrosion  study  interim  report  for 
the  period  November  1958  throurfi  May  59r5y 
C.  F.  Hale  and  others.    Oak  Ridge  Gaseous  Dif- 
fusion Paint  Oak  Ridge,  Tenn.    July  59.    38p. 
Order  from  OTS.    $1.25.  AECD-4292 


Quantitative  correlation  of  irradiation  growth  with 
preferred  orientation  in  uranium,  by  W.  R. 
McDonell.    E.  I.  du  Pont  de  Nemours  &  Co. 
Ejqjlosives  Dept. ,  Atomic  Energy  Div. ,  Techni- 
cal Div, ,  Savannah  River  Laboratory,  Aiken, 
S.  C.    May  60,    Contract  AT(07 -2)- 1.    27p. 
Order  from  OTS,    $1.00,  DP-420 


A  preliminary  study  of  the  mechanical  properties 
of  M -257,  and  aluminum-aluminum  oxide  alloy, 
by  b,  E.  Johnson  and   D.  A.  Panerson.    General 
Electric  Co.      Hanford  Atomic  Products  Opera- 
tion, Richland,  Wash.    Mar  57.    13p.    Order 
fromLC.    Mi  $2, 40,  ph  $3. 30.         HW-47883 


A  microepark  apparatus  for  the  study  of  inclusions 
in  metals,  by  F.  M.  Smith.    General  Electric 
Co.    Hanford  Atomic  Products  Operation,  Rich- 
land, Wash.    July  59,    Contract  AT(45-1)-1350. 
lOp,    Order  from  LC,    Mi  $1.80,  ph  $1.80, 

HW-61187 


Filtering  abrasive-wheel  uranium  cuttings,  byA.K. 
PostmaandJ.  D.  McCormack,    General  Electric 
Co.    Hanford   Atomic  Products  Operation,  Rich- 
land, Wash.    Sep  59.    Contract  AT(45-1)- 1350. 
9p.    Order  fromLC.    Mi  $1.80,  ph  $1,80, 

HW-61917 


Test  of  water  velocity  on  pitting  of  72-S  aluminum, 
byW.  C.  Houck,     Hanford  Works,   Richland, 
Wash,    Mar  53,    Decl.  November  23,   1959. 
Contract  W- 31- 109-Eng-52,    4p,    Order  from 
LC,    Mi  $1,80,  ph$l,80,  HW-27198 


Pyrophoricity  of  uranium  in  reactor  environments, 
by  G.  E.  Zima.    Hanford  Atomic  Products  Opera- 
tion,  Richland,  Wash.    Jan  60.    Contract  AT 
(45-l)-1350.    71p.    Order  from  OTS,    80  cents. 

HW- 62442 


Release  of  inert  gases  from  irradiated  uranium. 
A  review  of  the  literature,  by  D,  L,  Grav, 
Hanford  Atomic  Products  Operation,  Richland, 
Wash,    Jan  60.    Contract  AT(45-1)-1350.    21p. 
Order  from  OTS.    75  cents,  HW- 62639 


Research  report  in  metallurgy.    Annual  summary 
for  July  1958  through  June  1959,   by  Ames 
Laboratory  Staff.    Iowa  State  University  of 


Science  and  Technology,  Ames  Laboratory, 
Iowa  City,   Iowa.    Nov  59.    Contract  W-7405- 
eng-82,    133p.    Order  from  OTS.    $2.75. 

IS-17 


A  study  of  the  hi^-temperature  air  oxidation  of 
yttrium  metaC  by  O.  N,  Carlson.   F.  A.  Schmidt 
and  R.  L.  Wells,    Iowa  State  University  of 
Science  and  Technology,  Ames  Laboratory, 
Iowa  City,  Iowa,    Mar  60.    Contract  W-7405- 
eng-82.    32p.    Order  from  OTS.    $1.00, 

IS-117 


Effect  of  heat-treatment  on  the  corrosion  of  zirconi- 
ujn  -  2  At,  %  tin  -2  At.%   niobium,  by  D,   L. 
Douglass  and  B.  E.  Dearing.    General  Electric 
Co,    Knolls  Atomic  Power  Laboratory,  Schenec- 
tady, N.  Y.    Jan  60.    Contract  W-31-109-Eng- 
52.    13p.    Order  from  OTS,    50  cents. 

KAPL-2071 


Rate  of  alloying  of  uranium  alloys  with  stainless 
steel  (Part  I.    1800  to  23gQ^F),  by  R.  S.  Nev- 
mark.    Atomics  International.  A  Division  of 
North  American  Aviation,  Inc. ,  Canoga  Park, 
Calif.    Jun  60,    Contract  AT(11-1)-GEN -8.    31p. 
Order  from  OTS.    $1.00.  NAA-SR-3278 
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Development  of  ferritic  sqeels  for  high  temperature 
aodium  service.    Part  t:    2.  25  CR  -  1  Mo  -  0.4 
Cb  -  0.  4  Ti  experimental  alloy,  by  W.  C.  Hayes 
and  A.  J.  Birkle.    Atomics  International.    A 
Division  of  North  Amefican  Aviation,  Inc. , 
Canoga  Park.  Calif.      May  60.    Contract  AT 
(ll-l)-GEN-8.    38p.    Order  from  OTS.    $1.25. 

NAA-SR-4832 


Separation  of  uranium  from  thorium  by  liquid  metal 
extraction  interim  report,  by  F.  W.  Dodge, 
J.  Dy  Chilton  and  L.  Xl  Hanson.    Atomics  Inter- 
national.   A  Division  of  North  American  Aviation 
Inc. ,  Canoga  Park,  Cajif.    May  60.    Contract 


AT(II-l)-GEN-8. 
cents. 


24p 


Order  from  OTS.    75 
NAA-SR-4942 


The  preparation  and  prop<  rties  of  dispersion  hard- 
ened  uranium  powder  products.    Quarterly  Tech 


r  Dr 
lod  < 


meal  report  for  period  ending  March  31,   1959, 
by  W.  Arbiter.    Nucleir  Development  Corp.     of 
America,   White  Plains^  N.  Y.    Apr  59.    Con- 
tract AT(  30-1)- 2303. 
Ml  $3. 00,  ph$6.  30. 


33p.    Order  from  LC. 
NDA-2I12- 


1 


Conceptual  design  and  ecqnomic  study  uranium 
sponge  fuel  developmeait,  by  G.  A.  Sofer  and 
M.  Raber.    Nuclear  Development  Corporation 
of  America,   White  Plains,  N.  Y.    Jan  60.    Con- 


tract AT(30-l)-2303. 
$.50. 


32p.    Order  from  OTS. 
NDA-2116-4 


Corrosion  of  zirconium  a 


loys  in  900  and  1000^ 
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Inc. ,  Concord,  Mass.  ,  Oct  59.  Contract  AT 
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Station,  Atlanta,  Ga.    July  59.    Contract  AT(40- 
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$2.75.  ORO-240 


Progress  report,  foundry  metallurgy  studies,   by 
L.  P.  Wilson.    Sandia  Corporation,  Albuquerque, 
N.  Mex.    Apr  60.     lip.    Order  from  OTS. 
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Berkeley,  Calif.    Feb  60.    Contract  W-7405-ei.g- 
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Neutron  flux  distributions  in  natural  uranium  tubes, 
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Los  Alamos,  N.  Mex.    June  60.    Contract  W- 
7405-ENG-36.    32p.    Order  from  OTS.    $1.00. 
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A  new  method  for  determining  the  stability  of  two- 
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eng-26.    39p.    Order  from  OTS.    $1.25. 
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$8.00.  SCR-140 


Radioactive  Waste 
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ph$4.t0.  IDO-12011 
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W-31-109-eng-38.    14p.    Order  from  OTS. 
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Some  steady-state  thermal  characteristics  of  a 
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Bump  and  H.  O.  Monson.    Argonne  National 
Laboratory,  Reactor  Engineering  Division,  Ar- 
gonne, 111.    Mar  60.    Contract  W-31-109-eng-38. 
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Nov  59.    Contract  AT(ll-l)-772.    208p.    Order 
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Allis-Chalmers  Manufacturing  Co.,  Milwaukee, 
Wis.    Oct  59.    Contract  AT(ll-l)-589.    155p. 
Order  from  OTS.    $3.00.  ACNP-5922 


Nuclear  prototype  power  plant  installation  in  mer- 
chant  ships.    Ford  Instrument  Co. ,  Division  of 
Sperry  Rand  Corporation  and  Maryland  Ship- 
building &  Drydock  Company,     [nd.  1   Contract 
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Army  gas-cooled  raactor  systems  program.    Semi- 
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AT(10-l)-880.    158p.    Order  from  OTS.    $5.40. 
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Design  considerations  for  a  plasma  thermocouple 
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24p.    Order  from  OTS.    $1.00.  LAMS-2386 


Quarterly  status  report  of  the  LASL  plasma  thermo- 
couple  development  program  for  period  ending 
March  20,   1960,  by  S.  Glasstone.    University 
of  California.    Loa  Alamos  Scientific  Laboratory, 
Los  Alamos,  Calif.    May  60.    Contract  W -7405- 
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Contract  AT(30-l)-2345.    212p.    Order  from 
OTS.    $4.00.  MND-M-1813 
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Atomics  International.    A  Division  of  North 
American  Aviation,   Inc.,  Canoga  Park,  Calif, 
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der from  OTS.    $1.25.  NAA-SR-3337 
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iternational.    A  Division  of  North  American 
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Experimental  molten -salt -fueled  30-Mw  power  re- 
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EARTH  SCIENCES 

Fast  photographic  spectrophotometer  for  underwater  use     Feb  6ri 

19p.    (PB  161  774)   50  centa "  ^. 

Photogrammetry  (Supplement  to  CTR-335).    May  60     7d 

(OTS  SB-416)   10  centa ^\ 

ENGINEERING 

Application  of  trilateration  technique  to  determine  position  of  satelUte 

or  missile  in  space.    May  58.    Up.    (PB  151  136)   50  cents  ...  OQR 

U)rrelation  of  toughness  between  H-plate  and  Charpy  impact  tests    

Sep  59.    32p.    (PB  151  850).    $1.00 '  ^^ 

Development  of  a  unit  for  recovery  of  water  and  disposal  or  storage 

of  soUds  from  human  wastes.    Part  I.    The  study  phase.    Nov  59 

55p.    (PB  161  809)  $1.50 ^^ 

Evaluation  of  the  zone -purification  process  as  a  method  of  preparation 

of   potable  water  from  sea  water.    May  60.    32p.    (PB  161  818)  $1.00  270 

High- temperature  insulation  for  wire.    Mar  60.    40p.  (PB  161  788)  $1  00      2«fi 

Map  development  for  advanced  radar  simulation  techniques     Feb  60 

(PB  161  795)   $2.  25 ^  ' 

Performance  of  intense  acoustic  facility  for  flight  vehicle  andelectronic 

research.    Mar  60.    42p.    (PB  161  781)  $1.25 ..7c 

motoermtter  preparation  by  empirical  and  microbalance  techniques    " 

Feb60.    50p.    (PB  161  782)   $1.25 j^b 

Response  of  mechanical  systems  to  random  vibration  as  deteriijined 

by  analog  computer.    Feb  60.  49p.    (PB  161  794)  $1. 2S 277 
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ENGINEERING  (con. ) 


Page 


Saline  water  conversion |by  direct  freezing  with  butane.    July  60.    78p 

photosynthetic  gas  exchanger.    Feb  60.    36p 


r 

(PB  161  819)  $2. 00 .  .1 280 


Selection  of  an  alga  for 

(PB  161  806)   Jl.OO 303 

Solid  tantalum  capacitor^.    Oct  59.    17p.    (PB  161  821)   50  cents 284 

Spray-in-place  shelters*    Mar  60.    33p.    (PB  161  780)   $1.00_ 303 

Transistorized  rwo-segitient  commuutor  for  a  direct -current  machine. 

Feb  60.    61p.    (PB  161  790)   $1.7S 290 

Variable  capacitor  calibration  with  an  inductive  voltage  divider 

bridge.    May  60.    9p.    (PB  161  558)   50  cents 292 

Welded  fabrication  of  steel  solid-propellant  rocket-motor  cases. 

May  60.    29p.    (PB  161  206)   50  cents 299 

MACHINERY,  FABRICAJnON,  AND  ACCESSORY  EQUIPMENT 


Beryllium  joining,  RAD  sponsored  program.    Apr  60.    45p. 

(PB  161  830)  $1 .  25 306 

Beryllium  joining   WADG  sponsored  program.    Apr  60.    127p. 

(PB  161  831)  $2.75 306 

Development  of  high  temperature  die  materials  (hot  die  materials). 

Oct  59.     133p.    (PB  l6l  779)   $2.  50 306 

Explosive  working  of  metals.    Feb  60.    54p.    (PB  161  828)   $1.  50 307 

Heat  transfer  efficiency  of  automotive  engine  coolants.    Mar  60.    26p. 

(PB  161  476)   75  cents 304 

Literature  survey  on  copper  base  alloy  castings  for  gas  and  hydrostatic 

pressure  applications.    May  59.    40p.    (PB  161  777)  $1.00 307 

Methods  and  controls  for  producing  castable  dies  for  forging  steel  and 

titanium  alloys.    Apr  59.     104p.    (PB  161  778)   $2. 50 306 

Problems  with  restraint  in  heavy  weldments.    Apr  60.     lOp. 

(PB  161  204)   50  cents. , 307 

Survey  of  the  broaching  j>rocess.    Jan  60.    126p.    (PB  161  776)  $2. 75 307 

X-ray  standards  for  shielded  arc  welds  in  aluminum,  parts  1  and  II. 

Apr  53.    (PB  161  833)   2  vols.  $30. 00 307 

MATERlAl^ 

Heat  resistant-elastomefic  materia!  combinations  and  forms.    Jan  59. 

44p.     (PB  161  813)   $1.25 313 

Investigation  of  graphite  bodies.    Apr  60.    Il6p.    (PB  161  802)  $2.  50 309 

Investigation  of  the  theorletical  and  practical  aspects  of  the  thermal 

expansion  of  ceramic  materials.    Volume  one.     Literature  survey. 

Aug  59.     I62p.    (PB  K.l  826)   $3.  OQ 309 

Materials  testing  (1950-1960).    May  60.     16p.    (OTSSB-411)    10  cents 308 

Nondestructive  tests  for  ceramic,  cermet  and  graphite  materials. 

Nov  59.    6lp.    (PB  161  815)  $1.75 309 

Research  investigation  tci  determine  the  optimum  conditions  for  grow- 
ing single  crystals  of  selected  borides,  silicides  and  carbides. 

Apr  60.    31p.    (PB  I6i  792)   $1.0Q 310 

Storage  stability  of  fluid$  and  lubricants.    Part  II.    Room  temperature 

storage  of  aircraft  grfeases.    Apr  60.    20p.    (PB  161  808)   50  cents. 311 

MATHEMATICS 

Research  on  high  temperature  ferroelectric  material  storage  media. 

Apr  60.    123p.    (PB  1(^1  805)   $2.75 317 

Symposium  on  superconductive  techniques  for  computing  systems, 

Washington,  D.  C,  May  17-19.    1960.    419p.    (PB  161  763)   $4. 50 318 

MECHANICS 


Cylindrical  sandwich  construction  design.    Feb  60.    277p 

(PB  161  793)   $4.00.. 
Tables  related  to  axial  s 

156p.    (PB  161  803)   $$ 


rmmetric  transonic  flow  patterns.    Apr  60. 
00 


321 


321 


MECHANICS  (con. ) 

Ultra -short -time  creep  rupture  equipment  manual.    Apr  60.    52p. 
(PB  161  789)  $1 .  50 


Page 


319 


KflETALLURGY 
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Arc-cast  molyndenum  and  tungsten  base  alloys  (1957-1959).    1959. 

205p.    (PB  161  820)  $3.  50 ^28 

Beryllium  (1945-1960).    June  60.    19p.    (OTS  SB-413)   10  centa 328 

Beryllium:   A  search  of  the  literature  1957-1959.    Jan  60.    Il6p. 

(PB  161  811)  $2.  50 328 

Beryllium:   Survey  of  the  literature  (Subject).    Apr  60.    60p. 

(PB  1 61  8 1 2)   $1 .  50 328 

Circular -patch  test  for  evaluating  armor  crack-susceptibility. 

May  60.    37p.    (PB  161  822)  $1 .  00 326 

Detection  by  nondestructive  tests  of  overheating  in  2014-T6  aluminum 

alloy.    May  60.    44p.    (PB  161  516)   $1.  25. 328 

Exothermic  risering  effects  on  properties  of  cast  armor  steel. 

June  60.    35p.    (PB  161  698)   $1 .  00 326 

Fatigue  data  on  precipitation -hardenable  stainless  steels.    Mar  60. 

16p.    (PB  161  196)   50  cents 326 

Forging  effects  on  the  mechanical  properties  of  three  boron -treated 

steels.    July  59.    48p.    (PB  151  814)   $1.  25 326 

Heat  treatment  of  Mn-V-Mo  age-hardening  austenitic  steel.    May  60. 

lOp.    (PB  161  370)   50  cents. 326 

High  strength  steel:    Effect  of  varying  composition  to  i  target  harden- 

ability,  and  an  experimental  silicon-rich  boron-treated  low  alloy 

steel.    Oct  59.    39p.    (PB  161  007)   $1 .  00 327 

High -temperature  properties  and  alloying  behavior  of  the  refractory 

platinum-group  metals.    Aug  59.     127p.    (PB  161  823)   $2.75 328 

Machining  characteristics  of  hi^  strength  thermal  resistant  materials,  i 

Item  V.    Part  II:    Machining  characteristics  of  molybdenum  -  0.  5%     ' 

titanium  alloy.    May  60.    75p.    (PB  161  775)  $2. OO 325 

Metallurgical  and  mechanical  characteristics  of  high-purity  titanium-  * 

base  alloys.    Mar  60.    154p.    (PB  161  817)   $3.00 327 

Notch  sensitivity  of  high- temperature  alloys.    Mar  60.    55p. 

(PB  161  796)  $1 .  50 325 

Notch  sensitivity  and  laminated  Charpy  impact  strength  of  UOO-F  and 

2024-T4  aluminum  alloy  simulated  sheet.    Sep  59.    21p. 

(PB  151  898)   75  cents 330 

On  the  feasibility  of  using  X-ray  flash  techniques  for  diffraction 

studies.    Mar  60.    6lp.    (161  797)   $1.75 329 

Phase  relationships  in  selected  binary  and  ternary  vanadium-base 

alloys  systems.    Jan  60.    79p.    (PB  161  816)   $2.00 328 

Selected  references  on  brittle  fracture.    May  60.    65p.    (PB  161  205) 

50  cents 324 

Spectrochemical  determination  of  acid-soluble  aluminum  in  low -alloy 

steels  by  the  rotating-disc  method.    June  59.    20p.    (PB  151  812) 

75  cents 327 

Summary  of  comparative  properties  of  air-melted  and  vacuum-melted 

steels  and  superalloys.    May  60.     147p.    (PB  151  085)   $2.75 i ...  325 

Temperature  gradient:    Hardness  technique  for  determination  of 

recrystallization  temperature.    May  60.    22p.    (PB  161  473) 

75  cents 330 

Thin  metal  films  as  corrosion  indicators.    May  59.    56p. 

(PB  151  975)  $1 .  50 329 

Titanium- 6%  aluminum  -4%  vanadium  alloy:    Effect  of  sponge  purity 

aluminum  content  and  heat  treatment.    Sep  59.    42p. 

(PB  151  995)  $1. 25 331 

MISCELLANEOUS 

Report  of  NRL  Progress.  July  60.  (PB  161  283)  $1. 25,  $10, 00/year 352 
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NUCLEAR  PHYSICS  AND  NUCLEAR  CHEMISTRY 

Design  of  a  dual  sensor  gamma  ray  calorimeter.    Mar  60.     17p. 

(PB  161  787)   50  cents  

Elastic  and  inelastic  scattering  of  4. 1  Mev  neutrons  from  Ga,  Mo, 

sb.  and  Hg.    Apr  60.    64p.    (PB  161  807)   $1.75 

MagnetohydrodynamiG  power  generation  using  nuclear  fuel.    Mar  60. 

21p.    (PB  161  824)   75  cents. 

Neutron  flux  measurements  for  materials  irradiation  experiments  at 

Argonne  National  Laboratory,   Brookhaven  National  Laboratory, 

Oak  Ridge  National  Laboratory,  and  National  Reactor  Test  Station. 

May  60.    lip.    (PB  161  456)   50  cents 


Pa; 


332 
332 
333 

333 


PHYSICS 

A  bibliography  of  the  physical  equilibria  and  related  properties  of  some 

cryogenic  systems.    May  60.    126p.    (PB  161  557)   $1.75 335 

Bibliography  on  magnatohydrodynamics,  plasma  physics,  and  controlled 

thermonuclear  processes.    Oct  59.     lOlp.    (PB  161  825)   $2.  50 346 

High  temperature  thermal  radiation  properties  of  solid  materials. 

Mar  60.    6lp.    (PB  161  773)   $1.75 348 

Survey  and  bibliography  of  recent  research  in  the  propagation  of 

VLF  radio  waves.    May  60.    47p.    (PB  161  559)   75  cents 349 

Ultrasonic  methods  for  near-surface  flaw  detection.    Nov  59.    I6p. 

(PB  161  048)   50  cei^ts 335 

RESEARCH  METHODS,  TECHNIQUES  AND  EQUIPMENT 

I 

Fields  of  interest  of  department  of  defense  contractors  and  other  non- 
military  organizations  serviced  by  ASTIA.    Sep  59.    2l6p. 
(PB  161  810)   $2.50 349 
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BIBLIOGRAPHY 


Lockheed  Aircraft  Corp.  ,  Sunnyvale,  Calif. 
GENERAL  RESEARCH  PUBLICATIONS  AND  PRE- 
SENTATIONS,   1958.    June  59,  29p.   64  refs. 
LMSD- 49753. 
Order  from  LC  nu$2.  70,  ph$4.  80  PB  147  676 

A  list  of  papers  in  the  following  categories:  gas 
dynamics,  aerothermodynamics,  structures  and 
mechanics,  nuclear  physics,   radiation  physics,  mag- 
netohydrodynamics,  space  physics,  prqjulsion  chem- 
istry, materials,  electrochemistry,  solid  state, 
electromagnetic  propagation,  electrical  communica- 
tions, acoustics  and  instrumentation,  applied  mathe- 
matics, and  logical  design.  \ 


ASTRONOMY 


High  Altitude  Observatory,  Boulder,  Colo. 
CUMAX  CORONAL  INTENSITIES,  DECEMBER  12, 
1941 -MAY  21 ,  1944,  by  Donald  E.  Billings  .  Technical 
rept.  no.  4  on  Contract  DA  23-072-ORD-929. 
3  Sep  57,  53p.  3  refs.  Rept.  no.  HAO-37;  OOR  rept. 
1482.4;  AD- 153  815. 
Order  from  LC  mi$3.60,  ph$9.30  PB  147  863 

The  coronal  spectrograms  were  only  partially  ana- 
lyzed at  the  time  the  observations  were  made.   Subse- 
quent studies  of  solar  geomagnetic  relationships  and 
of  long-term  coronal  changes  made  the  analysis  of 
these  plates  very  desirable.   Since  the  plates  contained 
no  photometric  calibrations,  it  was  necessary  to  de- 
vise means  of  extracting  a  calibration  from  the 
Fraunhofer  lines  ,  and  using  this  calibration  to  trans- 
late photographic  blackenings  into  intensities  at  each 
position  angle  around  the  solar  limb.  The  table  of 
coronal  intensities  thus  obtained  is  submitted. 
(Author) 


Warner  and  Swasey  Observatory,  Cleveland,  Ohio. 
RED  STARS  IN  YOUNG  STELLAR  CONFIGURA- 
TIONS, by  Victor  M.  Blanco.    Final  rept.  on  Contract 
Nonr- 2545(00).    30  June  59,  3p. 
Order  from  LC  nu$  1.80,  ph$1.80  PB  146  282 


Asfrophysics 


Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech. ,  Cambridge. 
EXTENSIVE  AIR  SHOWERS  AT  SEA  LEVEL,  by 
Frank  Sherb.    Technical  rept.  no.  71  on  Contract 
Nonr- 1841(16)  and  National  Science  Foundation  Grants 
02055  and  G3006.    31  Aug  59,  87p.  17  refs. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  147  714 

This  thesis  describes  an  experiment  directed  prima- 
rily at  the  determination  of  some  piroperties  of  cosmic 
ray  primary  particles  with  energies  greater  than 
IQlSev.    In  additicxi,  scmie  information  has  been  ob- 
tained on  hi^-energy  nuclear  cascades. 


Maryland  U. ,  College  Park. 
PRESENT  STATUS  OF  THE  EARTH'S  RADL\TION 
BELT,  by  S.  F.  Singer.    Scientific  rept.  no.  3  on 
Contracts  AF  49(638)630  and  AF  19(604)5575.    Sep  59, 
9p.  2  refs.    Technical  rept.  no.   155;  AFCRC-TN- 
59-766;  AFOSR-TN-59-1029;  AD-227  260. 
Order  from  LC  mi$  1.80,  ph$1.80  PB  146  274 

From  theoretical  considerations  one  expects  to  find 
two  belts  of  trapped  radiation  around  the  earth.   The 
following  table,  first  presented  by  the  writer  in 
November  1958  at  the  San  Antonio  Symposium  on  the 
Physics  and  Medicine  of  Space,  (in  press,  John  Wiley 
and  Sons,  New  York),  hsts  the  principal  charaaer- 
istics.   These  predictions  have  now  been  well  sup- 
ported by  observations  in  satellites  and  space  probes. 
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Rome  Air  Development  Center.  Griffisa  AFB.  N.  Y 
C»^  THE  POSSIBILITY  OF  SPACE  SURVEILLANCE 
BY  UTILIZATION  OF  SOLAiR  R-F  ENERGY,  by  Joel 
S.   Greenberg.   Apr  60.    15p.   5  refs.    RADC-TN-60-55 
Order  from  LC  mi$2.  40,  ph|3.  30  FB  147  514 

The  sun  is  a  powerful  transitiitter  which  radiates  a 
px)rtion  of  its  energy  in  the  nadio-frequency  portion  of 
the  spectrum.    The  question  naturally  arises  as  to 
whether  sufficient  energy  in  the  r-f  portion  of  the  spec- 
trum is  available  from  the  sun  so  as  to  utilize  the  sun 
as  a  free  transmitter  in  a  space  surveillance  environ- 
ment.   This  report  discusses  the  possibility  of  utilizing 
the  solar  radiation  for  space  surveiUance;  in  particu- 
lar, an  analysis  is  performeid  for  the  conditions  of  non- 
coherent and  coherent  radiatnon.  and  the  range  capa- 
bilities for  these  two  conditions  are  determined. 
(Author) 

BEHAVIORAL  SCIENCES 
Human  Engineering 


Aerospace  Medical  Lab. .  IVrlght  Air  Development 

Div.  ,   Wright -Patterson  APB,  Ohio. 
MANUAL  APPLICATION  01^  IMPULSES  WHILE 
TRACTIONLESS,   by  Ernest  Ozendolet.    Rept.  on 
Human  Performance  on  Advanced  Systems.    Feb  60, 
16p.   3  refs.   WADD  Technidal  rept.   60-129. 
Order  from  OTS  $0.  50  PB  161  804 

The  percentage  of  naive  sub  ects  who,  while  traction - 
less  in  a  horizontal  plane  and  anchored  by  one  hand- 
hold, push  in  or  pull  out  a  plunger  in  one  motion 
against  various  frictional  fotces  and  travel  distances, 
decreases  directly  as  the  fo^ce  and  distance  required. 
With  large-force  impulses,  jthe  impulse  is  linear  and 
the  situation  can  be  describ^  by  the  impulse-memen- 
tum  theorem:    Joipdi  =  mvt,-mv^.    The  shape  of  the 

impulse  is  saw-toothed,  and(  its  area  approximated  by 
taking  three-fourths  of  the  area  of  a  rectangle  whose 
base  is  the  duration,   and  height,  the  force  of  the  im- 
pulse.   For  this  experiment,   the  maximum  duration  of 
an  effective  impulse  for  a  required  force  of  40  pounds 
is  0.  5  seconds  for  a  push- in,    and  0.  3  seconds  for  a 
pull-out  impulse.    A  subject,  without  a  handhold,  can 
seat  the  plunger  with  a  push,,  and,   in  spite  of  the  re- 
action to  the  impulse,   remaii  attached  to  the  equip- 
ment without  unseating  it.    Tjhe  technique  is  to  allow 
the  reaction  to  move  the  subject  over  as  long  a  dis- 
tance as  possible  and,   sincdthe  total  impulse  is  con- 
stant,  thus  reduce  the  forcej    The  reducticm  in  force 
allows  the  equipment  to  remain  seated  since  the  force 
is  now  less  than  the  frictional  force  needed  for  seat- 
ftig.  (Author) 


Aerospace  Medical  Lab. ,  ^(^ri^t  Air  Develojnnent 

[Div.]  Wright -Patter  son  AI^B,  Ohio. 
WALKING  UNDER  ZERO-GRAVITY  CONDITIONS, 
by  John  C  Simons.    Rept.  ot\  Human  Engineering 
Design  Criteria  for  Space  Vehicles.    Oct  59,   I2p. 
3  refs.    WADC  Technical  node  59-327;  AD- 232  469. 
Order  from  OTS  $0.50  PB  161  814 


Army  Ordnance  Human  Engineering  Labs.  , 

Aberdeen  Proving  Ground.  Md. 
STUDIES  ON  THE  KINETIC  DEPTH  EFFECT  AS  A 
MEANS  FOR  PRESENTING  THREE  DIMENSIONAL 
INFORMATION.    L    METHODOLOGY  AND  SELEC- 
TION OF  FORMS  FOR  STUDY,    by  Charles  Fried. 
Mar  60,   38p.   28  refs.   Technical  memo.   2-60. 
Order  from  LC  mi$3.  00.  ph$6.  00  PB  146  160 

In  an  introductory  study  on  the  Kinetic  Depth  Effect, 
twel^'e  stationary  shadow  projections  of  each  of  nine 
forms  were  presented  to  ten  subjects  to_ determine 
which  forms  apF>eared  flat  or  two  dimensional  and 
which  appeared  three  dimensional.    This  study  was 
done  to  select  from  the  nine  forms  a  small  group,  all 
of  whose  shadow  projections  would  appear  as  two  di- 
mensional.   The  only  forms  that  appeared  two  dimen- 
sional to  all  subjects  in  each  of  their  twelve  shadow 
projections  were  the  wire  rod  and  the  helix.    The  helix 
on  examination  was  revealed  to  undergo  substantially 
the  same  changes  as  the  wire  rod.    A  historical 
account  of  the  Kinetic  Depth  Effect  illusion  and  its 
pertinence  for  three  dimensional  displays  is 
presented.     (Author) 


Electronic  Research  Lab. .  Northeastern  U. , 

Boston.  Mass 
DIGITAL  SIMULATION  STUDY  OF  GAME -THEO- 
RETIC MODELS  OF  AN  AIR  TRAFFIC  CONTROL 
SYSTEM,  by  John  E.  Letson.  Scientific  rept.   no.  4  on 
Contract  AF  19(604)4573.   21  Apr  60,  78p.   33  refs. 
AFCRC-TN-60-384. 
Order  from  LC  mi$4.  50.  ph$l2.  30  PB  147  664 

A  generalized  large-scale,  complex  system  is  ana- 
lyzed.   The  relation  of  the  man -machine  unit  to  the 
overall  system  response  is  considered.    A  particular 
system  is  established  so  that  the  effect  of  various 
strategies  in  a  game  theoretic  sense  might  be  evalu- 
ated.   A  study  of  the  human  decision  process  if  the 
man -machine  unit  is  discussed  and  graphs  indicating 
the  behavior  of  this  operator,  given  certain  conditions, 
are  shown. 


Stanford  Research  Inst. .  Menlo  Park,  Calif. 
HUMAN  ENGINEERING  TESTING  AND  MALFUNC- 
TION DATA  COLLECTION  IN  WEAPON  SYSTEM 
TEST  PROGRAMS,  by  Albert  Shapero,  Joel  I.  Cooper 
and  others.    Rept.  on  A  Method  for  Performing  Human 
Engineering  Analysis  of  Missile  Systems,  Contraa 
AF  33(616)5688.    Feb  60,  52p.  2  refs.    WADD  Tech- 
nical rept.  60-36. 
Order  from  OTS  SI  •  50  PB  161  832 

An  examination  was  made  into  the  frequency  of  human 
error  in  nine  Air  Force  missile  systems.    It  was  dis- 
covered that  human  error  contributed  significantly 
(20%  to  53%)  to  system  unrehablUty,  and  that  present 
malfunction  reporting  procedures  are  inadequate. 
Systematic  approaches  to  the  conduct  of  human  engi- 
neering performance  testing  and  the  collection  d 
adequate  human- initiated  malfunction  data  are  out- 
lined.   (Author) 
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Personnel  and  Training 


American  Inst,  for  Research,  Pittsburgh,  Pa. 
A  SURVEY  TO  DETERMINE  INDOCTRINATION 
NEEDS  FOR  PERSONNEL  AT  ISOLATED  ARCTIC 
SITES,  by  Leo  R.  Elben.  Jan  59,  24p.  2  refs.  Tech- 
nical note  AAL-TN-59-2;  AD- 230  842. 
Order  from  LC  ml$2.70.  ph$4.80  PB  146  119 

Contents: 

Survey  procedures  and  findings 

Attitude  toward  the  assignment 

Conditions  associated  with  attitude  change 

Information  and  rumors 

Adjustment  problems 

Making  the  tour  easier  and  more  pleasant 
Implications  for  indoctrination 

Indoctrination  courses 

Familiarization  training  unit 

Motivation  training  unit 

Supjplementary  indoctrination  needs 


Harvard  Graduate  School  of  Education,  Cambridge, 

Mass. 
VOCATIONAL  DEVELOPMENT.  THE  ELECTION  OF 
A  SECONDARY  SCHOOL  CURRICULUM,  AND  PUBLIC 
POLICY,  by  John  C.   Cass  and  David  V.  Tiedeman. 
Rept.  no.    13  on  Harvard  Studies  in  Career  Develop- 
ment, Technical  rept.   no.  9  on  Contract  Nonr- 1866(31). 
Aug  59,  25p.    17  refs.  AD- 226  732. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  715 

The  correlation  of  scholastic  ability  with  college  at- 
tendance is  discussed.    High  school  curriculum  choices 
(College,  General,  Commercial.  Home  economics.   In- 
dustrial arts.  Agriculture)  of  884  beginning  freshmen 
were  related  to  those  aspects  of  pupils  that  are  rou- 
tinely and  formally  available  to  counselors  (Otis  quick - 
scoring  mental  ability  test.  Kuder  preference  record, 
Bennett  atid  Fry  mechanical  comprehension  test,  Min- 
nesota paper  form  board,  age.   sex.  and  family  income) 
Results  iiKlicated  that  the  sex  variable  dominates  the 
first  discriminant  and  clearly  differentiates  the  2 areas 
of  vocational  education  for  each  sex.    The  second  dis- 
criminant differentiates  the  college  oriented  group  from 
the  remainder,  but  largely  in  terms  of  age  for  grade, 
family  economic  circumstance,  and  orientation  to  aca- 
demic areas.    The  third  discriminant  differentiates  the 
2  vocational  education  areas  chosen  by  young  men. 
Talent  figured  only  lightly  in  curriculum  cholse.   Re- 
sults indicated  that  cultural  changes  are  needed  to  in- 
fluence sex  roles,  and  parental  orientations  to  school 
and  learning.    Some  form  of  therapy  or  remediation 
may  be  required  to  change  a  pupil's  image  of  school 
and  of  learning  (age  at  grade)  and  to  gain  thoughtful 
consideration  of  the  concept -application  conflict  which 
is  the  fundamental  dichotomy  of  liberal  and  vocational 
education. 


Harvard  Graduate  School  of  Education,   Cambridge, 

Mass. 
"YOU  OUGHT  TO  STUDY. . . .  ":  METHODS  AND 
RESULTS  IN  RELATION  TO  THE  ELECTION  OF 
A  CURRICULUM  IN  SECONDARY  SCHOOL,  by 
Violet  Kugris    (Educational  Research  Corp.  )  and 


David  V    Tiedeman.    Rept.  no.   11  on  Harvard  Studies 
in  Career  Development;   Technical  rept.   no.  7  on 
Contract  Nonr- 1866(31).    Aug  59.   46p.   27  refs. 
AD- 226  733. 
Order  from  LC  mi$3.  30,  ph$7.  """^  °B  148  150 

A  way  to  conceptualize  p)eople  which  simultaneously 
anticipates  choice  and  provides  a  means  of  assessing 
the  appropriateness  of  the  choice  is  sought.    An  in- 
dividual's choice  of  curriculum,  college  major,  or 
employment  is  usually  considered  appropriate  when 
the  prediction  of  success  in  the  chosen  endeavor  con- 
forms with  a  level  acceptable  to  some  judge.    In 
order  to  force  simultaneous  consideration  of  propor- 
tionality, centroid,  and  disi>ersion,  three  judges 
were  given  a  group  of  profiles  representative  of  the 
pool  erf  ability  in  boys  and  girls  available  to  a  high 
school  in  a  given  year.    The  judges  apportioned  the 
profiles  to  the  curricula  of  the  high  school  according 
to  the  curriculum  most  appropriate  for  a  particular 
pattern  of  ability.    The  pxx)l  of  profiles  to  be  sorted 
provides  a  means  for  counselors  to  resolve  differ- 
ences of  opinion.  Sortlngofa^oup  of  profiles  of  abil- 
ity indicates  how  one  intends  to  utilize  talents.    This 
method  is  also  applicable  to  personnel  assignments 
in  industry  and  the  Armed  Services.    If  differences 
of  opinion  about  personnel  utilization  can  be  resolved, 
multivariate  distributions  appropriate  for  a  choice  in 
a  closed  system  of  alternatives  could  be  specified 
through  analysis,  and  the  relative  appropriateness  of 
a  choice  for  a  person  could  be  repxjrted  in  terms  of 
the  relative  frequency  with  which  ones  characteris- 
tics are  found  among  those  for  whom  each  choice  is 
appropriate. 


Northwestern  U.    [Evanston,  111.] 
INTERRELATIONSHIPS  AMONG  LEADERSHIP 
CRITERION  MEASURES  FOR  A  POPULATION  OF 
AIR  FORCE  PILOT  CADETS,  by  Donald  T.  Campbell. 
Rept.  on  Contract  AF  18(600)170.    June  57,  9p. 
AFPTRC-TN-57-70;  AD- 131  421. 
Order  from  LC  mi$l .  80,  ph$l .  80  PB  148  278 

Military  Apjtitude  Ratings  (MARs)  using  a  5-point  scale 
were  completed  on  each  cadet  by  every  classmate  as 
well  as  every  military  training  Instructor  and  every 
flying  training  instructor.   These  three  MARs  were 
used  to  compute  the  cadet's  final  military  training 
grade.    Other  data  included  grades  on  non-leadership 
aspects  of  training  (flying  training  and  academic  train- 
ing); records  of  demerits  at  the  final  training  base, 
and  nomination  ballots  of  cadets  on  classmates  who 
were  extremes  on  leadership.    Criterion  data  were 
secured  on  numbers  ranging  from  239  to  423  men. 


Psycholog)^ 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
SPECTRAL  SENSTIVITY  OF  THE  EYE  BASED  ON 
VISUAL  ACUITY,  by  John  Lon  Brown,  Lester  Phares, 
and  Dorothy  E.  Fletcher.    Rept.  no.  12  on  BuMed 
Task  MR  005.13-6002.1.  26  Apr  60,  31p.  11  refs. 
TED  ADC  AE-5210;  NADC-MA-6006. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  785 
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Threshold  relative  energy  measurements  have  been 
made  with  monochromatic  light  at  10  miriimicran  in- 
tervals between  400  and  710  rnillimicrons  for  thresh- 
old criteria  which  represent  a  series  of  visual  acui- 
ties in  addition  to  light  detection .  The  data  can  be  ap- 
proximated by  summing  cone  and  rod  sensitivities  de- 
rived from  earlier  independont  measurements  of  light 
detection  by  the  dark  adapted  eye  in  the  fovea  and  the 
perifjhery.  TTie  relation  between  the  logarithm  of 
threshold  energy  and  visual  ^cuity  required  by  the 
criterion  of  threshold  has  be^n  predicted  from  mono- 
chromatic energy  data  for  seiveral  broad  sjjectral  dis- 


tributions of  illumination  anc 


predictions  are  com- 


pared with  empirical  data.  (Author) 


Aviation  Psychology  Lab. ,  p.  of  Illinois,  Urbana. 
MAN-MACHINE  TRACKING  PERFORMANCE  WITH 
SHORT-PERIOD  OSCILLATORY  CONTROL  SYSTEM 
TRANSIENTS,  by  Frederick  lA.  MuckJer.    Rept.  for 
1  Nov  54-1  Nov  56  on  Humam  Factors  in  the  Design  of 
Operator  Trainers,  Contracl)  AF  33(616)2725.    Jan  60, 
20p.   14  refs.    WADD  Technical  rept.  60-3. 
Order  from  OTS  $0.50  PB  161  791 

Six  skilled  subjects  perform<id  a  single -dimension 
compensatory  tracking  task  with  apparatus  incorpo- 
rating oscillatory  transients  ias  control -system  dy- 
namics.  The  period  of  the  transients  was  varied  as 
the  independent  variable.    Syptem  performance,  as 
measured  by  time-on-target  J  improved  as  the  tran- 
sient period  was  increased  from  1 . 0  to  3.  5  seconds. 
The  results  are  felt  to  be  hiaily  dependent  upon 
specific  subject  task  control  techniques.   ^Author) 


AMOUNTS  OF  TRAIN- 


California  U. ,  Los  Angeles. 
EFFECTS  CM'  DIFFERENT 
INC  ON  ORIGINALITY,  by  U-ving  Maltzman, 
Seymore  Simon  and  others.    tTechnical  rept.   no.  3  on 
Contraa  Nonr-233(50).    Aug  |59.   8p.  4  refs.  AD- 
225  544.  I 

Order  from  LC  mi$l.  80,  phkl.  80  PB  148  129 

Four  groups  of  subjects  received  an  initial  and  final 
free  association  test  scored  ^or  originality,  followed 
by  the  Unusual  Uses  Test.    G^oup  C  received  a  single 
presentation  of  the  initial  list    Groups  Xi,   X5,  and 
XiQ,  received  one,  five,  and  <en,   repetitions  of  the 
initial  list  with  instructions  t^  give  a  different  re- 
sponse on  each  occasion.    A  ififth  group,  C^,   received 
the  free  association  test  of  originality  without  the 
prior  training  list.    The  two  control  groups  did  not 
differ  significantly  on  the  free  association  test  erf 
originality.    Each  of  the  experimental  groups  was 
significantly  more  original  tl^n  Group  C,  and  Groups 
X5  and  Xio  were  also  reliably  more  original  than 
Group  Xj.    The  three  experimental  groups  were  also 
significantly  more  original  then  Group  C  on  the  Un- 
usual Uses  Test,  but  they  didjnot  differ  significantly 
from  each  other.    These  results  were  tentatively 
taken  as  supporting  the  hypotl^esis  that  originality  is 
a  form  of  learned  behavior  following  the  same  prin- 
ciples as  other  forms  of  operant  behavior.  (Author) 


California  U.  ,   Los  Angeles. 
ON  THE  TRAINING  OF  ORIGINALITY,  by 
Irving  Maltzman.    Technical  rept.   no.   5  on  Contract 
Nonr-233(50).    Aug  59,   14p.   31  refs.   AD-225  545. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  131 

The  basic  problem  in  the  training  of  originality  is  to 
devise  a  means  of  increasing  the  frequency  of  uncommon 
behavior.    Once  it  takes  place  it  may  receive  reinforce- 
ment and  increase  the  probability  that  other  original  be- 
havior wiU  occur.  Earlier  attempts  to  devise  training 
methods  for  originality  were  briefly  mentioned,  as  well 
as  related  studies  of  problem  solving.  A  series  of  ex- 
periments by  Maltzman  and  his  associates  was  reviewed 
and  a  procedure  which  consistently  facilitated  originality 
was  described.    This  procedure  involves  the  repeated 
presentationof  a  list  of  stimulus  words  in  a  modified 
free  associati^m  situation  accompanied  by  instructions  to 
give  a  different  response  to  each  stimulus.   Under  these 
conditions  the  responses  become  more  uncommon.  When 
presented  with  new  stimulus  materials  subjects  receiv- 
ing such  training  are  reliably  more  original  than  sub- 
jects receiving  no  training.   Tentative  suggestions  as  to 
the  behavioral  bases  for  the  training  effect  were  also 
given.    (Author) 


California  U. ,  Los  Angeles. 
THE  PERSISTENCE  OF  ORIGINALITY  TRAINING 
EFFECTS,  by  Irving  Maltzman,   Seymore  Simon  and 
Lecmard  Licht.    Technical  rept.  no.   4  on  Contract 
Nonr-233(50).    Aug  59,  7p.   3  refs.    AD-225  741. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  130 

TWo  control  groups  received  a  single  presentation  of 
a  free  association  list  followed  by  free  association 
and  Unusual  Uses  tests  of  originality  after  delays  of 
one-hour  and  two  days  respectively.    TNvo  experimen- 
tal groups  received  comparable  delays  between  re- 
peated presentations  of  the  initial  list,  originality 
training,  and  the  originality  tests.    The  main  effects 
of  training  and  delay  were  significant  on  the  free 
association  test  of  originality,  while  the  main  effect 
of  training  was  significant  in  terms  erf  unique  respon- 
ses on  the  Unusual  Uses  test.    These  results  were 
interpreted  as  lending  support  to  the  hypothesis  that 
originality  is  a  learned  form  erf  behavior  which  does 
not  differ  in  principle  from  other  forms  of  errant 
behavior.  (Author) 


Connecticut  U.  [Storrs]. 
THE  CONDITIONING  OF  VERBAL  ASSOQATIVE 
RESPONSES  EUQTED  BY  NON-VERBAL 
STIMUU,  by  W.  A.  Bousfield,  P.  N.  Herman,  and 
G.  A.  Whitmarsh.  Technical  rept.  no.  33  on  Con- 
tract Nonr-631(00).  Aug  59,  15p.  6  refs  .  AD- 227 91 5. 
Order  from  LC  mi$2.40,  ph$3.30  TO  148  147 

A  study  is  described  which  was  designed  for  testing 
the  experimental  hypothesis  that  after  a  verbal  CS 
and  a  non-verbal  US  have  been  repeatedly  presented 
according  to  the  requirements  for  classical  con- 
ditioning, the  subsequent  presentation  of  the  verbal 
CS  should  have  the  consequence  of  facilitating  the  oc- 
currence of  the  verbal  associative  responses  elicited 
by  the  non-verbal  US.  The  method  employed  a  single 
word  as  the  verbal  CS,  and  a  flash  of  light  as  the 
non-verbal  US.  In  the  initial  training,  a  memory 
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drum  was  used  for  exposing  a  list  of  stimulus  words . 
The  verbal  CS  appeared  14  times  with  9  of  these 
appearances  reinforced  by  the  flash  of  light.  The  re- 
maining words,  one  of  which  also  appeared  14  times, 
were  not  reinforced.   Subsequent  to  this  training  a 
forced  choice  device  was  used  for  testing  the  effects 
of  the  initial  learning.  This  involved  the  use  of  five 
tests  of  the  following  type  for  each  of  four  stimulus 
words  including  the  CS.   For  each  of  these  words  the 
S  was  instructed  to  select  from  five  words  the  one 
the  stimulus  word  most  made  him  think  of.   For  each 
such  test  one  of  the  five  words  was  a  previously  de- 
termined verbal  associate  of  the  non-verbal  US.  The 
analyses  of  the  data  of  two  related  experiments  indi- 
cated suppon  for  the  experimental  hypothesis. 
(Author) 


Connecticut  U . ,  Storrs  . 
THE  PARASITIC  REINFORCEMENT  OF  VERBAL 
ASSOQATIVE  RESPONSES,  by  W.  D.  Kincaid,  Jr., 
W.  A.  Bousfield,  and  G .  A.  Whitmarsh.  Technical 
rept.  no.  32  on  Contract  Nonr-631(00).  Aug  59,  I9p. 
6  refs.  AD-227  916. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  146 

Two  experiments  are  described  which  were  designed 
to  test  the  hypothesis  that  the  paired-associate 
learning  of  a  meaningful  response  word  to  a  nonsense 
syllable  stimulus  should  have  the  consequence  of  es- 
tablishing connections  between  the  nonsense  syllable 
and  the  members  of  a  group  of  verbal  associative  re- 
sponses of  the  learned  response  word.  Ten  nonsense 
syllable --meaningful  word  pairs  were  presented  for 
paired-associate  learning  to  113  Ss  in  the  first  ex- 
periment and  to  136  Ss  in  the  second.  The  response 
words  were  selected  from  a  set  of  stimulus  words 
for  which  free-associated  norms  had  been  previously 
obtained  from  a  population  of  150  Ss.  A  forced-choice 
test  was  develojaed  which  involved  presenting  each  5. 
with  the  nonsense  syllable  stimulus  followed  by  five 
words  one  of  which  was  an  associate  of  the  learned 
word.  The  ^  was  instructed  to  select  the  one  word 
which  he  felt  was  most  related  to  the  nonsense  sylla- 
ble. The  selection  by  the  S^  of  the  given  associate  was 
assumed  to  demonstrate  the  prior  establishment  of  a 
connection  between  the  associate  and  the  nonsense 
syllable.  The  results  strongly  supported  the  hypoth- 
esis .  No  significant  functional  relationship  was 
found  to  exist  between  the  choices  of  associates  in 
the  testing  situation  and  their  cultural  frequencies  of 
occurrence  as  responses  to  the  meaningful  words  , 
(Author) 


Educational  Testing  Service,  Princeton,  N.  J. 
THE  INFLUENCE  OF   INSTRUCTIONS  AND  OF   RE- 
PEATED MEASUREMENT  ON  PERSONALITY- 
INVENTORY  SCORES,  by  John  R.   Hills.    Rept.  on 
Contract  Nonr-2214(00).    June  59,   15p.    10  refs. 
AD-227  346. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  453 

An  experiment  was  conducted  to  determine  if  the 
measurement  properties  of  an  inventory  were  in- 
fluenced by  whether  the  examinees  were  instructed  to 
answer  rapidly  or  to  answer  deliberately  and  care- 
fully.   Also  examined  were  the  speed  with  which  the 
test  was  taken  and  the  Total  Adjustment  scores  on  the 
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test.    It  was  found  that  the  instructions  do  change  the 
meaning  of  the  scores.    Also,  the  second  form  of  the 
test  is  taken  much  faster  than  the  first,  and  the  exam- 
inees' personalities  appear  to  be  more  adjusted  on  the 
second  administration.    (Author) 


Family  Relations  Center,  San  Francisco,  Calif. 
DISCRIMINANT  ANALYSIS  OF  VARIABLES  RE- 
LATED TO  NONCONFORMITY  IN  NAVAL  RE- 
CRUITS, by  E.  K.  Gunderson.   Technical  rept.  no.  11 
on  RehabilitatiCMi  Research,  Contract  Nonr- 1535(00). 
20  Aug  59,  14p.  4  refs. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  688 

The  present  report  is  concerned,  primarily,  with  an 
analysis  of  the  relationships  among  the  non-offender 
control  group  and  the  offender  sub-groups  using 
Mahalanobis'  generalized  distance  function  (D^)  and, 
secondly,  with  the  application  of  this  analysis  to  the 
problem  of  maximizing  separation  ot  offenders  aixl 
non-offenders. 


Harvard  Graduate  School  of  Education,  Cambridge, 

Mass. 
CAREERS  AND  FAMILY  ATMOSPHER^.   AN  EM- 
PIRICAL TEST  OF  ROE'S  THEORY,  by  Douglas 
Hagen.  Rept.  no.  lOA  on  Harvard  Studies  in  Career 
Development,  Technical  rept.  no.  6  on  Contract  Nonr- 
1866(31).  22  July  59,  18p.  4  refs.  AD- 220  413. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  701 

An  attempt  was  made  to  test  the  basic  hypothesis  of 
Roe's  theory  Q-  Counseling  Psychol.  4:212-217,  1957). 
The  theory  deals  with  the  family  atmosphere  in  which 
the  parent  and  child  interact.  Roe  predicts  that  (1)  a 
child  from  a  protecting  climate  will  select  a  service 
occupation  as  an  adult;  (2)  a  demanding  climate  dis- 
poses a  person  towards  a  career  in  either  business 
contact  or  general  culture;  (3)  a  child  from  a  rejecting 
climate  later  chooses  a  scientific  vocation;  (4)  a  neg- 
lecting climate  orients  an  individual  toward  an  outdoor 
occupation;  and  (5)  a  person  from  a  casual  childhood 
atmosphere  pursues  a  career  in  technology  as  an  adult. 
Data  from  245  participants  indicated  that  with  one 
possible  exception.  Roe's  theoretical  scheme  in  its 
literal  translation  and  specific  application  has  only 
limited  validity.   Except  in  the  case  of  a  casual  family 
atmosphere,  the  posited  relationships  between  specific 
family  climates  and  a  later  career  choice  are  not  sup- 
ported by  the  data . 


Harvard  Graduate  School  of  Education,   Cambridge. 
CONCEPTIONS  OF  SELF  AND  PERCEPTION  OF 
ROLE  IN  RELATION  TO  CONTINUATION  IN 
SCHOOLS  OF  NURSING,   by  Anne  K.   Kibrick  (Boston 
U.  )  and  David  V.   Tiedeman.    Rept.  no.   12  on  Har- 
vard Studies  in  Career  Development,   Technical  rept. 
no.   8  on  Contract  Nonr- 1866(31).    Aug  59,  20p.  9 
refs.    AD-226  734. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  149 

The  perseveration  of  decisions  directing  vocational 
behavior  was  investigated.    It  was  felt  that  vocational 
development  is  a  matter  of  implementing  a  self  con- 
cept and  a  job  concept,  and  that  incomp)atibilities  of 
either  concept  give  rise  to  dissatisfaction  which  in 


turn  cause  one  to  leave  an  bccupation.    Using  schools 
of  nursing  as  a  frame  of  r^erence,  perseveration  to- 
ward the  goal  of  nursing  w^s  studied.    All  students, 
having  passed  aptitude  and  intelligence  tests,  were 
presumed  to  be  capable   ofj  completing  the  course. 
The  experimental  postulate  was  that  perseverance  in 
working  toward  the  objective  of  becoming  a  nurse  is 
a  direct  function  erf  the  amtxjnt  of  correspondence 
existing  between  the  images  of  student  and  supervisor 
when  the  student  embarks  ijpon  her  training.    Scores 
from  questionnaires  indica(ted  the  amount  of  agree- 
ment between  an  entrant's  concept  of  her  task,  her 
role,  and  herself  and  the  standards  of  the  superiors 
who  would  train  her.    The  Agreement  scores  were 
related  to  perseveration  tdward  goal  in  each  instance, 
but  the  relationship  was  ndt  very  high.    Thus,   incom- 
patibility at  entry  with  the  expectations  of  those  who 
set  the  role  does  not  have  |i  marked  influence  upon 


staying  in  a  school  of  nurs 


months.    However,  the  prediction  of  adjustment  to  a 


situation  requires  that  the 
entry  as  well  as  possible. 


ng  for  less  than  six 


future  reality  be  known  at 
(Author) 
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Human  Sciences  Researcl,  Inc.,  Arlington,  Va . 
A  BIBUOGRAPHY  OF  SMAlL  GROUP  RESEARCH, 
by  Anita  Terauds  ,  Irwin  Altman ,  and  Joseph  E . 
McGrath.  Rept.  on  Contra<:t  AF  49<638)256.  Apr  60, 
209p.  2155  refs.  HSR-RR-60/2-Gn,  supersedes  PRA 
rept.  57-20;  AFOSR-TN-60-365. 
Order  from  LC  miJ9.30,  rih$3l  .80  PB  147  835 


Interaction  Lab.  ,  Yale  ul ,  New  Haven,  Conn. 
GROUP  SIZE  AND  SOCIAL  ORGANIZATION,  by 
Morris  L  Berkowitz.    Technical  rept.   no.  5  on 
Problem  Solving  and  Sociall  Interaction,  Contract 
Nonr-609(16).    15  Nov  57,  74p.   143  refs. 
Order  from  LC  miK  50,  ph$12.  30  PB  138  123 
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This  study  constitutes  an  a|ttempt  to  isolate  exp)eri- 
mentally  the  effects  of  groiip  size  upon  social  organ- 


ization.   Forty- two  groups 
four,  six,  seven,  nine  and 


domly  from  the  student  boqy  of  the  Basic  Submarine 

Naval  Submarine  Base, 
These  ad  hoc  groups  were 


School  of  the  United  States 

New  London,  Connecticut. 

trained  in  the  "calculus  taik"  developed  by  Moore 

and  his  colleagues.    FolloM  ing  training,  each  group 

was  placed  in  a  problem- solving  situation  in  which 


cooperation  and  agreement 


system;  they  could  not  see 

were  analyzed  through  the 

Twenty  variables  were  fou^d  to  be  related  signifi 

cantly  to  group  size. 


seven  each  of  sizes  three, 
ten,  were  selected  ran- 


were  necessary  for  prob- 


lem solution.  The  experiniental  arrangement  was  de- 
signed in  such  a  way  chat  subjects  could  communicate 
only  through  the  medium  oi  a  sound-powered  phone 


each  other.    The  data 
use  of  variance  techniques. 


Louisiana  State  U. ,  Batoii  Rouge. 
EFFECTS  OF  MOTIVATION  ON  CONSISTENCY  OF 
PERFORMANCE  IN  GROUPS,  by  Bernard  M.  Bass. 
Technical  rept.  16  on  Behavior  in  Groups  ,  Contract 


N7onr-356<09).  Feb  58,  8p 


Order  from  LC  mi$l.80,  iHi$1.80 


A  total  of  255  ROTC  cadets 
perform  well  were  given  a 


4  refs 


PB  138  285 


varying  in  motivation  to 
"teamwork"  test  in  groups 


of  5.  Correlations  between  their  judgements  before 
and  after  discussions  and  the  changes  in  these  corre- 
lations provided  measures  of  the  social  behavior  of 
the  Ss  .  On  3  of  the  4  measures  of  attempted  and  suc- 
cessful leadership  during  a  total  of  10  trails ,  cor- 
rected split-half  reliabilities  were  highest  when  moti- 
vation was  lowest  and  lowest  whei.  motivation  was 
highest.   Reliability  was  never  highest  for  any  of  the 
11  related  objective  measurements  when  motivation 
was  highest.  It  was  highest  at  medium  motivation  for 
5  of  the  measures  and  at  low  motivation  for  6  of  the 
measures  of  leadership,  accuracy,  stability  and  agree- 
ment with  others  .  The  results  may  be  accounted  for 
by  the  effects  of  stress  on  the  variability  of  behavior. 


Princeton  U.  ,   N.   J. 
A  METHOD  OF  STUDYING  INTERACTION  UNDER 
CONDITIONS  OF   INTERPERSONAL  CONFLICT,  by 
W.   Peter  Janicki  and  H.  M.   Schroeder.    Technical 
rept.   no.   6  on  Contract  Nonr- 1858(12).    Aug  59.   39p. 
7  refs.    AD- 225  784. 
Order  from  LC  mi$3.00.  ph$6.  30  PB  147  694 

A  technique  is  described  which  provides  a  measure  of 
behavior  in  interaction  situations  where  an  individ- 
ual's response  to  an  incongruent  situation  can  be 
studied  as  a  stimulus  to  another  person.    Data  sug- 
gest the  following  effects:  (1)  college  student  dyads 
are  more  information   oriented  (i.  e.   pair's  judgments 
are  more  independent  of  each  other)  and  less  norma- 
tive or  source  oriented  than  high  school  student  dyads; 
(2)  for  high  school  dyads  friendship  enhances  an  in- 
formational orientation,   whereas  for  the  college 
students  friendship  appears  to  make  little  difference 
in  the  relative  stimulus  vs.   source  weighting;  (3) 
monetary  reward  for  accuracy  (inform^ion 
orientation)  did  not  increase  the  information  orienta- 
tion in  reward  as  opposed  to  non- reward  dyads;  and 
(4)  medium  IQ  dyads  are  more  source  oriented,   high 
IQ  dyads  more  information  oriented,  and  low  IQ 
dyads  fall  in  between  these  two  groups. 


Research  Center  for  Group  Dynamics  ,  U  .  of 

Michigan,  Ann  Arbor. 
AN  EXPERIMENT  ON  ACTIVE  AND  PASSIVE  RE- 
SISTANCE TO  SOQAL  ORDER,  Dorwin  Cartwright, 
John  R.  P.  French,  Jr.  and  Edward  Sampson.  Tech- 
nical rept.  on  Contract  Nonr- 1224(1 1).  12  Aug  59, 
38p.  AD- 225  836. 
Order  from  LC  mi$3.00,  ph$6.30  PB  148  148 

The  concept  of  resistance,  especially  as  it  results  in 
what  is  called  negative  conformity,  was  analyzed  by 
offering  a  scheme  which  seeks  to  elaborate  upx)n  the 
conditions  under  which  such  resistance  will  operate. 
Three  main  conditions  were  examined:  (1)  a  situation 
of  negative  identification  or  negative  attraction  be- 
tween the  agent  (O)  and  the  person  (P)  in  which  P  ac- 
tively seeks  to  be  maximally  dissimilar  from  O;  (2)  a 
situation  in  which  P  perceives  O  as  a  false  expert; 
and  (3)  a  situation  in  which  P  perceives  that  O's  in- 
fluence attempt  was  an  unsuccessful  attempt  to  con- 
trol his  behavior  and  sets  up  an  opposition  between 
conformity  and  autonomy.   From  these  theoretical 
concepts  a  series  of  hypotheses  were  derived  and 
tested. 
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Vanderbilt  U.  ,  Nashville,  Tenn. 
STUDIES  IN  ABSTRACTION  LEARNING.    L    A 
COMPARISON  OF  PERCEPTUAL  VERSUS  ABSTRAC- 
TION LEARNING,  by  Stanford  C.   Ericksen.  Tech- 
nical rept.  no.   3  on  Contract  Nonr- 2 149(01).   Aug  59. 
19p.  7  refs.    AD- 220  929. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  705 

An  attempt  was  made  to  provide  a  more  explicit  in- 
tegration between  thinking  (abstraction)  and  percep- 
tion as  subcategories  within  the  generic  area  of  human 
learning.    Two  groups,  each  of  which  contained  14 
human  subjects,  were  compared  in  a  3-point,  tenriporal 
walking  maze.    One  group  was  blindfolded  while  the 
other  group  had  no  visual  interference.    The  seeing 
subjects  were  labeled  perceptual  learners  since  they 
were  free  to  use  all  available  and  relevant  maze  and 
room  cues  in  learning  to  walk  the  correct  temporal 
pattern  via  the  3  treadles.    The  blindfolded  subjects 
were  labeled  abstraction  learners  since  the  external 
sensory  cues  were  either  not  available  or  were  irrele- 
vent  for  controlling  the  required  sequence  of  move- 
ments.   The  data  indicated  that  seeing  and  blindfolded 
subjects  can  learn  a  12-choice  temporal  walking  maze 
with  about  equal  efficiency.    After  a  shift  to  a  new 
starting  point  (rotating  the  maze)  the  blindfolded 
learners  showed  superior  ability  in  adapting  to  the  new 
demands  of  the  3  transfer  tasks. 


Vanderbilt  U.  ,  Nashville,  Tenn. 
STUDIES  IN  ABSTRACTION  LEARNING.    IL    THE 
RELATIVE  DIFFICULTY  OF  "PLACE  "  AND  "RE- 
SPONSE "  LEARNING  IN  A  HUMAN  TEMPORAL 
MAZE,  by  Stanford  C.   Ericksen  and  Charles  R. 
Porter  (Master's  thesis.  Western  Reserve  U. ).  Tech- 
nical rept.  no.  4  on  Contract  Nonr- 2 149(01).   Aug  59, 
12p.  2  refs.  AD- 220  928. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  147  706 

A  methodological  study  dominated  by  oj)erationally  de- 
fined conditions  of  perceptual  (Place)  learning  and 
abstraction  (Response)  learning  is  described.    The 
experimental  objective  was  to  compare  the  learning 
difficulty  of  a  temporal  series  of  Place  versus  Re- 
sponse decisions.    Both  tasks  involved  some  degree  of 
abstracting,  at  least  counting,  but  the  Place  learners 
were  required  to  utilize  objective,  environment  cues 
while  the  Response  learners  ignored  these  external 
cues  and  controlled  their  learning  by  a  self -generated 
set  of  directional  cues,  i.  e.  to  go  right  or  to  go  left. 
There  were  no  significant  differences  in  performance 
scores  between  the  two  groups  being  tested  in  these 
walking  maze  tasks.  Within  the  limits  of  such  a  learning 
situation,  it  appears  that  the  dependent  variable  re- 
sponses that  help  define  abstraction  learning  are  no 
more  difficult  to  acquire  than  are  those  responses, 
verbal  or  otherwise,  which  serve  to  define  perception 
learning.    The  larger  systematic  importance  of  this 
series  of  studies  on  the  abstraction  process  is  be- 
lieved to  rest  with  the  greater  specificity  given  to  the 
mediational  processes  which  are  hypothesized  to 
account  for  the  consistency  of  learning  and  problem 
solving  in  an  ever  changing  environment,  i.  e.  think- 
ing.   (Author)  (See  also  PB  147  705) 


Vanderbilt  U. ,  Nashville,  Tenn. 
STUDIES  IN  ABSTRACTION  LEARNING.    IIL    THE 
TRANSFER  OF  PERCEPTUAL  VERSUS  ABSTRAC- 
TION LEARNING,  by  Stanford  C.   Eriksen.    Tech- 
nical rept.  no.  5  on  Contract  Nonr- 2 149(01).   Aug  59, 
53p.  9  refs.    AD- 220  930. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  707 

A  laboratory  procedure  was  developed  to  observe  and 
measure  perception  and  abstraction  learning  in  aeon- 
trolled  setting.  A  3-point  wajking  maze  (a  7  ft  equi- 
lateral triangle)  served  as  the  spatial- temporal  task 
in  the  original  learning  phase.  All  subjects  learned 
the  same  sequence  of  12  choices;  that  is,   standing  on 
one  treadle,  to  which  of  the  other  two  should  he  walk. 
Essentially,  2  transfer  tasks  were  used:  a  9- in  push 
button  finger  maze  triangle,  and  rotating  the  walking 
maze  in  the  room.    The  rotation  was  accomplished  by 
asking  the  subject  to  start  his  trial  from  a  new  and 
different  treadle  position  in  the  room.    The  results 
show  no  essential  difference  in  efficiency  of  original 
learning  between  the  perception  learning  groiq)  (fixed 
start,  normal  vision)  and  the  abstraction  learners 
(blindfolded  and/or  variable  start).   The  transfer  test- 
ing clearly  established  the  superior  transferability 
and  generality  of  abstraction  learning.    (See  also 
PB  147  706) 


Washington  U.  ,   Seattle. 
DIFFERENTIAL  PREDICTION  WITH  INCOMPLETE 
CRITERION  DATA,  by  Richard  M.  Johnson.    Rept.  on 
Contract  Nonr- 477(08)  and  Public  Health  Research 
Grant  M-743(C3).    Aug  59,  95p.   14  refs.  AD- 225  831. 
Order  from  LC  mi^.  40,  ph$15.  30         PB  147  695 

The  prediction  of  multiple  criteria  are  considered 
when  there  are  incomplete  criterion  data.    The  appro- 
priate criterion  is  shovm  to  be  the  conditional  event, 
success  given  that  individual  i  participates  in  criteri- 
on activity  j.    Also  shown  is  that  the  multiple  regres- 
sion model  which  yields  appropriate  predictive  infor- 
mation is  the  method  of  subgroups,   which  employs 
data  from  only  the  subgroup  of  individuals  who  par- 
ticipate in  criterion  activity  j  for  the  determination  i)f 
regression  weights  for  the  prediction  of  activity  j. 
Two  variants  of  the  method  of  total  groups  are  dis- 
cussed.   The  total  group  methods  employ  total  group 
predictor  data  in  the  calculation  d  each  vector  of 
regression  coefficients,  thus  removing  the  necessity 
of  obtaining  predictor  intercorrelation  matrices  for 
all  criterion  subgroups.    While  the  total  group  meth- 
ods involve  a  substantial  saving  in  computational 
labor,  the  extent  to  which  their  predictions  approach 
the  predictions  of  the  method  of  subgroups  is  largely 
unknown.    The  method  of  subgroups  and  2  total  group 
methods  are  compared  in  a  large-scale  prediction 
study.    Results  show  that:  (1)  the  total  group  meth- 
ods suffer  slight  disadvantages  over  the  method  erf 
subgroups,  which  become  marked  only  as  the  sizes  of 
the  subgroups  increase;  and  (2)  the  total  group  meth- 
ods are  satisfactory  for  subgroups  of  size  less  than 
a  few  hundred.  (Author) 
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Yale  U.  ,  New  Haven,  Corii. 
A  SECOND  EXPLORATION  OF  THE  INTERRELA- 
TIONS AMONG  SOME  NON- INTELLECTUAL  PRE- 
DICTORS OF  ACHIEVEMENT  IN  PROBLEM  SOLV- 
ING,   by  Paul  C.  Berry.    Tefchnical  rept.  no.  5,  on 
Contract  Nonr-609(20).    M^'  59,  45p.    18  refs. 
AD- 2 18  599. 
Order  from  LC  mi$3.  30,  pt$7.  80  PB  146  298 


The  present  study  is  an  ext^sion  and  partial  rep- 
lication of  the  study  described  in  Technical  Report 
4  (Berry,   1958).    In  that  earllier  study  six  hypotheses 
were  tested.    The  results  c<)nfirmed  the  first  and  sixth 
hypotheses,  which  involved  differences  between  men 
and  women  in  achievement  |n  problem  solving,  but 
gave  only  partial  confirmatijon  to  the  second  and  third, 
and  failed  to  confirm  the  foiirth  and  fifth.    The  present 
study  was  undertaken  to  prdvide  another  test  of  all 
but  the  first  and  sixth  hypotheses. 

BIOLOGICAL  SCIENCES 


Army  Medical  Research  L4b.  ,   Fort  Knox,  Ky. 
PHAGE -IMPREGNATED  PAPER  DISCS  WITH  A  META- 
BOLIC INDICATOR  FOR  TH^  RAPID  TYPING  OF  RE- 
SISTANT STRAINS  OF  STAPliYLOCOCCUS  AUREUS. 


Pine.    Rept.  on  Environ - 
lOp.  7  refs.  Rept.  no. 


il.80 


PB  146  267 


by  Elmo  S.  Dooley  and  E.  H. 
mental  Physiology.   22  Apr  5^, 
388;  AD-215  750. 
Order  from  LC  mi$l.  80,  phi) 

Barterlophage- impregnated  pjaper  discs  containing 
tetrazolium  chloride  were  u$ed  to  type  40  strains  of 
coagulase -positive  Staphylococci  aureus.    The  results 
obtained  through  the  use  of  tftese  phage  discs  were 
essentially  the  same  as  obtained  by  the  conventional 
microdrop  technique.    The  pipage  disc  method  has  ad- 
vantages over  the  conventionally  used  microdrop  pro- 
cedure in  that  large  numbers  of  standardized  discs  can 
be  prepared  in  advance,  thew  may  be  used  from  storage 
as  needed,  and  they  reduce  the  work  required  to  obtain 
satisfactory  results.    The  us^  of  phage  discs  places 
staphylococci  typing  within  the  capability  of  most  hos- 
pital laboratories  and  makes  khe  results  of  typing 
readily  available  to  the  epidemiologist.  (Author) 


Kansas  U.,  Lawrence. 
FLUCTUATIONS  AND  GEN^-ENVIRONMENT  INTER- 
ACTION OF  PUPATION  SIT^  IN  DRQSQPHILA 
ME LANQG ASTER,  by  Gunth^r  Schlager.  Master's 
thesis.   Technical  rept.  on  Giene- Environment  Inter- 
action in  DDT- Resistance  an^  Related  Characters  , 
Contract  Nonr- 583(08).    31  Niay  59,  76p.  21  refs; 
AD- 21 8  329.  [ 

Order  from  LC  nru$4.50,  phSl2.30  PB  146  297 

Fluctuations  in  the  character' pupation  site  of  Dro- 
sophila  melanogastor  occur  vfhen  flies  are  reared  on 
several  batches  of  com  mealj-syrup-molasses-agar 
medium.  A  significant  added  variance  component 
among  batches  was  found  und^r  constant  external  en- 
vironmental conditions  and  in  the  absence  of  micro- 
flora m  the  vials  .  These  fluc:uations  are  apparently 
due  to  the  varying  chemical  cianges  of  two  components 
of  the  medium:  Karo  syrup  and  molasses  .  When  these 
two  components  are  replaced  by  pure  sugar  and  salts , 
the  fluctuations  are  greatly  nsjuced  or  eliminated. 
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The  dry  sugar  medium  was  then  used  in  an  investiga- 
tion of  the  reaction  of  two  selected  lines  to  the  same 
environmental  stimulus.  These  lines  responded  dif- 
ferently to  variations  in  the  amount  of  water  in  the 
medium.  This  component  of  the  environment  is  line- 
arly related  to  the  amount  of  peripherality  in  both  the 
peripheral  line  and  the  unselected  parental  strain. 
The  central  line  responded  in  a  manner  indicating  a 
resistance  to  increased  peripherality  under  these 
conditions .  (Author) 


Anatomy  and  Physiology 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
HISTORY  OF  RESEARCH  IN  SPACE  BIOLOGY  AND 
BIODYNAMICS  AT  THE  AIR  FORCE  MISSILE 
DEVELOPMENT  CENTER,   HOLLOMAN  AIR  FORCE 
BASE,    NEW  MEXICO.  1946-1958.    [1958]  I26p. 
309  refs. 
Order  from  LC  mi$6.  30,  ph$19.80  PB  148  382 

Contents: 

The  beginnings  of  research  in  space  biology  at  the 
Air  Force  Missile  Development  Center,   1946-1952 
(issued  January  1958) 

Major  achievements  in  space  biology  at  the  Air  Force 
Missile  Development  Center,   1953-1957  (issued 
March  1958) 

History  of  research  in  subgravity  and  zero-G  at  the 
Air  Force  Missile  Development  Center,   1948-1958 
(issued  May  1958) 

Major  achievements  in  biodynamics:  escape  physi- 
ology at  the  Air  Force  Missile  Development  Center. 
1953-1958  (issued  June  1958) 

Research  accomphshments  in  biodynamics:  decel- 
eration and  impact  at  the  Air  Force  Missile  Devel- 
opment Center,  1955-1958  (issued  October  1958) 

Administrative  history  of  the  Aeromedical  Field 
Laboratory  at  the  Air  Force  Missile  Development 
Center,   1951-1958  (issued  July  1958) 


Army  Medical  Research  Lab.  ,  Fort  Knox,  Ky. 
SEASONAL  ACCLIMATIZATION  TO  COLD  IN  MAN, 
by  Thomas  R.  A.  Davis,  D.  R.  Johnston,  andF.  C.  Bell. 
Rept.  on  Environmental  Physiology.    25  May  59,  9p. 
7  refs.    Rept.  no.  386;  AD-216  006. 
Order  from  LC  mi$  1.80.  ph$  1.80  PB  146  268 

The  decrease  in  shivering  and  heat  production  effected 
in  man  by  seasonal  change  indicates  that  physiological 
acclimatization  to  climate  takes  place  in  man.    Since 
similar  physiological  changes  in  animals  are  associ- 
ated with  an  increase  in  resistance  to  cold,  it  is  pos- 
sible that  man's  resistance  to  cold  can  also  be  in- 
creased in  like  manner.    Moreover  the  acclimatized 
man  operates  in  the  cold  with  greater  economy  as  com- 
pared to  the  unacclimatized  individual.    It  is  proposed 
that  this  economy  is  achieved  in  large  measure  by  a 
decrease  in  heat  loss  via  the  respiratory  system.   The 
seasonally  acclimatized  man  shows  evidence  of  the 
presence  of  non- shivering  thermogenesis.   The  failure 
of  heat  acclimatization  to  change  the  criteria  of  cold 
acclimatization  indicates  that  the  two  mecnanisms  are 
not  mutually  exclusive  and  de-acclimatization  is  due 
not  to  the  presence  of  the  other  but  to  the  absence  of 
the  .adequate  acclimatizing  stimulus.   (Author) 


Army  Medical  Research  Lab. ,  Fort  Knox,  Ky. 
SOME  CHARACTERISTICS  OF  SHIVERING  IN  MAN, 
byT.  R.  A.  Davis,  D.  R.  Johnston.  andF.  C.  Bell. 
Rept.  on  Environmental  Physiology.    21  May  59.   17p. 
13  refs.    Rept.  no.  383;  AD-216  005. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  269 

The  variability  of  the  onset  of  shivering  between  indi- 
viduals cannot  be  correlated  with  surface  area,  race 
of  surface  or  core  cooling,  occupation,  age,  or  latitude 
of  origin.   After  its  onset  shivering  is  maintained  in  a 
cyclic  manner  which  appears  to  bear  no  relationship  to 
changes  in  skin  temperature.   The  mean  rise  in  shiver- 
ing activity  significantly  correlates  with  the  falling  skin 
temperature  and  not  at  all  with  changes  in  rectal  tem- 
perature.   Short  duration  inhibition  of  shivering  is 
readily  obtained  by  physical  and  psychical  means. 
(Author) 


Army  Ordnance  Human  Engineering  Labs.  , 

Aberdeen  Proving  Ground,  Md. 
THE  EFFECTS  OF  FOUR  HOURS  CONFINEMENT 
IN  MOBILE  ARMORED  PERSONNEL  CARRIERS  ON 
SELECTED  COMBAT  RELEVANT  SKILLS:  A  PILOT 
STUDY,    by  Samuel  A.   Hicks  and  Raymond  M. 
Eckstrom.    [1960]  38p.  7  refs.   Technical  memo. 
3-60. 
Order  from  LC  mi$3.00,  phJ6.  30  PB  147  162 

This  study  was  undertaken  to  determine  changes  in 
general  combat  relevant  performance  as  a  result  of 
four  hours  confinement  in  a  maneuvering  Armored 
Personnel  Carrier  (APC).    Fifty  enlisted  men  were 
tested  both  before  and  after  confinement  on  tests  de- 
signed to  measure  stamina,   response  time,  gross 
motor  coordination,  arm  steadiness,   equilibrium  and 
eye-arm  coordination.    The  four-hour  confinement 
period  resulted  in  losses  in  all  areas.    The  losses 
were  statistically  significant  in  three  areas.    Recom- 
mendations are  included  for  future  research.    (Author) 


Duke  U.  Medical  Center.  Durham.  N.  C 
RESPIRATORY  AND  CIRCULATORY   RESPONSES  OF 
THE  HYPOTHERMIC  ANIMAL  TO  CARBON  DIOXIDE 
STRESS,  by  F.  G.  Hall  and  John  Salzano.    Rept.  on 
Physiology  of  Flight,  Contract  AF  33(616)3821. 
Mar  60,   I6p.   10  refs.    WADD  Technical  rept.  60-82. 
Order  from  OTS  $0.50  PB  161  798 

Some  respiratory  and  circulatory  responses  to  carbon 
dioxide  stress  during  ice-water  immersion  hypo- 
thermia were  studied  in  13  dogs.   Stresses  were  im- 
posed by  increasing  the  carbon  dioxide  tension  of  the 
inspired  gas  in  8  animals  and  by  intravenous  infusion 
of  gaseous  carbon  dioxide  in  5  other  animals.    It  was 
found  that,  when  compensation  is  made  for  the  de- 
pressed ventilation  exhibited  at  low  body  temperature, 
animals  responded  to  the  carbon  dioxide  stresses  in 
essentially  the  same  manner  in  the  hypothermic  as  in 
the  normothermic  state.   However,  the  responses  are 
of  a  lower  order  of  magnitude.   (Author) 

Karolinska  Institutet,   Stockholm  (Sweden). 
STUDIES  OF  THE  PHYSIOLOGY  OF  DISTURBANCES 
OF  MOTOR  CONTROL,  by  Ottavio  Pompeiano.   Tech- 
nical (Final)  rept.  on  Contract  AF  61(052)115. 
30  Sep  59,  9p.   3  refs.  AFOSR-TR-59-161;  AD-232  389. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  097 


The  first  group  of  researches  concerns  the  problem  of 
the  fast  control  of  mammaliam  muscle  spindles.    An 
early  discharge  was  also  elicitable  from  muscle  spin- 
dle afferents  when  stimulating  muscle  nerve  or  ven- 
tral root.    This  early  discharges  was  found  to  consist 
of  two  components,  one  appearing  in  advance  of  vis- 
ible contraction.    The  other,  at  the  foot  of  the  con- 
traction.   The  last  research  concerns  the  study  of  q 
types  of  'release'  in  tension-extension  diagrams  from 
cat's  forelimb  extensor  muscle  (tricips). 


Naval  Research  Lab.  ,  Washington,   D.   C. 
ANALYSIS  OF   VISUAL  SENSITIVITY  TO  DIFFER- 
ENCES IN  VELOCITY,    by  R.   H.   Brown.   Interim 
rept.   6  May  60,    18p.   51  refs.   NRL  rept.   5478. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  720 

This  report  analyzes  the  data  of  an  extensive  experi- 
mental literature.    Visual  sensitivity  to  differences 
in  velocity  has  been  commonly  measured  by  pre- 
senting two  objects  which  move  at  slightly  different 
but  constant  speeds.    The  least  detectable  difference 
in  speed  is  the  differential  threshold  for  the  magni- 
tude erf  velocity.    The  threshold  A  u)  varies  in  direct 
proportion  to  the  speed  00  over  a  range  from  0.  1  to 
20  degrees  of  visual  angle  per  second  for  nonsuper- 
imposed  objects.    When  the  objects  are  presented  so 
that  they  are  viewed  separately,  Akj/uJ    is  the  con- 
stant 0.  0768.    When  a  single  moving  object  instanta- 
neously changed  speed,  ^Wlm  is  the  constant  0.  138. 
Special  considerations  are  involved  in  the  extremely 
low  ratio  found  when  one  moving  object  is  seen  in 
front  of  another.    The  report  concludes  with  an  appli- 
cation of  the  constancy  in  velocity  discrimination  to 
tracking  and  other  predictive  behavior.  (Author) 


Naval  School  of  Aviation  Medicine,  Pensacola,   Fla 
IDIOPATHIC  ORTHOSTATIC  HYPOTENSION  AND  I'l  S 
RELATIONSHIP  TO  POSITIVE  G  TOLERANCE,  by 
J.  J.  Zarriello.   21  May  59,   I2p.   12  refs.  Proj.   NM  U 
01  II  Subtask  I,   Rept.   no.   13. 
Order  from  LC  mi$2.  40,   ph$3.  30  PB  147  63.^ 

This  report  concerns  the  problem  of  orthostatic  hypo- 
tension occurring  in  supposedly  normal,   young  males 
not  having  the  classical,  clinical  symptoms  of  ortho- 
static hypotension,  but  having  demonstrated  a  fall  in 
blood  pressure  both  systolic  and  diastolic  on  assumirg 
the  upright  position.    Two  case  histories  are  presented 
in  which  the  individuals  had  no  p>ast  history  of  dizzini    ' 
or  syncope  on  assuming  the  upright  positicwi  but  weri' 
rendered  unconscious  while  performing  aerobatic  ni.tn- 
euvers  that  usually  produce  no  untoward  physiologies 
symptoms  in  the  normal  pilot.    These  individuals  d-  rn- 
onstrated  markedly  reduced  greyout,  blackout,  ami  un- 
conscious tolerance  to  positive  G  when  subjected  ti 
human  centrifugation  as  compared  to  115  normals. 
(Author) 


Tulane  U.  School  of  Medicine,  New  Orleans,  La 
CTUDES  OF  RESPIRATORY  FUNCTION  FOLLOW  i^4G 
THORACIC  AND  THOR AGO- ABDOMINAL  INJUR IH 5 
I.  PULMONARY  COMPLIANCE,  by  Morton  M.  Zuskma 
R.  P.  Cameron,  and  Oscar  Creech,  Jr.    Rept.  on  Con 
tract  DA  49-007-MD-796.   July  57,  9p.  10  refs. 
AD-212  764. 
Order  from  LC  mi$1.80.  ph$1.80  PB  146  121 
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The  pulmonary  compliance  of  human  subjects  studied 
in  the  supine  (K>sition  was  obtained  from  simultaneous 
intra-thoracic  (intra-esophageal)  and  tidal  volume 
changes.    Strain  gauge  tran$ducers  were  activated  by 
these  changes  to  produce  lo0ps  upon  a  cathode  ray 
oscilloscope  screen.   The  loops  were  easily  reproduci- 
ble for  a  given  subject  and  i\/ere  permanently  recorded 
on  35  mm.  photographic  filr^.    Preliminary  observa- 
tions were  made  on  normal^,  patients  with  diffuse 
pulmonary  disease  and  patients  before  and  after  thora- 
cotomy.   The  compliance  vajlues  obtained  were  in 
agreement  with  those  of  oth^r  workers.    Diffuse  inter- 
stitial infiltrative  disease  decreased  compliance  but 
rarely  affeaed  the  general  Contour  of  the  loop.    Pain 
and  voluntary  changes  of  respiration  produced  gross 
distortion  of  the  loops.   The  compliance  slope  was  re- 
duced in  the  presence  of  intfa-thoracic  masses  and 
chest  wall  incisions.    The  reduction  of  compliance  fol- 
lowing thoracotomy  was  usuiilly  reversed  in  one  week. 
Initial  studies  of  subjects  wijth  hemopneumothorax  fol- 
lowing stab  wounds  showed  tjiat  the  compliance  was 
initially  reduced  but  was  alriiost  invariably  restored 
to  the  normal  range  following  the  aspiration  of  air  and 
blood.   (Author)  i 

Biochemistry 


Army  Chemical  Warfare 

Center,  Md. 
OBSERVATIONS  ON  SERl 
TEROL  IN  PIGEONS,  by  R( 
15p.  21  refs.  CWLR  2374; 


lbs.  ,  Army  Chemical 

AND  GONAD  CHOLES- 
jer  A.  Hoffman.  Mar  60, 
Id- 234  997. 


Order  from  LC  mi$2.  40,  pl43.  30 
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Serum  cholesterol  of  pigeon^  undergoes  a  seasonal 
cycle  in  concentration  with  riiaximal  values  present 
in  April  and  minimal  values;  in  August.    No  sex  differ- 
ences were  apparent  and  both  sexes  exhibited  this 
yearly  fluctuation  in  cholesterol  concentration  regard- 
less of  the  state  of  activity  cf  the  reproductive  organs. 
Consequently,  a  regulation  cf  serum  cholesterol  by  the 
gonads  apjpears  improbable.    Cholesterol  concentration 
is  high  in  the  small,  undeveloped  :est is  and  declines 
rapidly  when  gonad  developrient    tarts.  This  concen- 
tration is  inversely  prqxjrtiinal  to  the  logarithm  of 
relative  testis  weight.    The  logarithn.  if  cholesterol 
content  of  the  testis  is  direc  :ly  related  to  the  logarithm 
of  testis  weight.  The  data  suggest  that  testicular 
cholesterol  is  involved  in  go  lad  growth  and  increased 
mass  rather  than  in  spermaiogenesis  or  hormone 
production.    (Author) 


Mississippi  U.  Medical  Cefiier,  Jackson. 
THE  EVALUATION  OF  METABOLIC  AND  TOXIC 
EFFECTS  OF   INTRA VENOlJS  FAT  EMULSION  IN 
PATIENTS,  by  Curtis  P.  Artiz.    Rept.  for  1  May  58- 
31  Jan  59  on  Contract  DA  49-|007-MD-930.    Feb  59,  5p. 
2  refs.    AD-212  288.  I 

Order  from  LC  mi$1.80,  phSl.80  PB  146  122 

Efforts  have  been  directed  tc|ward  three  phases  of 
investigation:  (a)  The  effect  of  long-term  administra- 
tion of  fat  emulsion  on  liver  jfunction  and  the  coagula- 
tion mechanism,  (b)  the  use  of  intravenous  fat  emul- 
sion as  supplemental  nutrition,  (c)  the  effect  of  intra- 
venous fat  emulsion  on  survival  of  the  red  blood  cell. 


From  the  various  studies  carried  out  in  all  three 
phases  it  appears  that  10-14  units  of  intravenous  fat 
emulsion  are  safe  and  effective.    Should  an  increased 
amount  be  necessary  for  appropriate  therapy,  liver 
function  tests  and  coagulograms  should  be  done  at 
regular  intervals.    Any  deviation  from  normal  values 
should  warn  of  impending  danger  and  therapy  should  be 
discontinued.    When  values  return  to  normal,  therapy 
might  be  reinstituted.    Intravenous  fat  has  proved  very 
beneficial  as  a  supplement  to  an  inadequate  oral  intake 


Oak  Ridge  National  Lab.  ,  Tenn. 
STUDIES  ON  THE  MOUSE  HEMOGLOBIN  LOCUS: 
IDENTIFICATION  OF  HEMOGLOBIN  TYPES  AND 
LINKAGE  OF  HEMOGLOBIN  WITH  ALBINISM,  by 
Raymond  A.  Popp  and  W.   St.   Amand.    Apr  60,  5p. 
13  refs.   AFSAM  rept.  60-52. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  779 

The  mouse  hemoglobin  locus  is  closely  linked  to 
albinism  and  on  the  opposite  side  of  it  from  pink-eye. 
In  mice  heterozygous  for  different  hemoglobin  types, 
each  hemoglobin  type  is  present  autonomously.    This 
indicates  that  the  inheritance  of  hemoglobin  traits  in 
mice  may  be  similar  to  that  in  man.   Differences 
among  single- type  hemoglobins  have  been  repxarted, 
but  whether  these  variations  are  controlled  by  dif- 
ferent hemoglobin  alleles  or  are  caused  by  inter- 
actions of  the  hemoglobin  locus  with  other  loci  re- 
mains to  be  established.    The  occurrence  of  different 
hemoglobin  types  in  a  small  sample  from  a  population 
of  wild  mice  was  also  noted.    (Author) 


Oklahoma  State  U.   Research  Foundation,  Stillwater. 
ISOLATION  OF  CRYSTALLINE  UREASE,  by 
George  Gorin,  L.  G.  Butler  and  others.   Technical 
note  no.  5  on  Studies  on  Urease,  Contract 
AF  18(603)135.   Feb  60.   19p.    17  refs.  AFOSR-TN- 
60-238. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  631 

An  account  is  presented  of  some  experiences  en- 
countered in  the  course  of  preparing  thecrystalline 
urease.    After  many  unsuccessful  and  partially  suc- 
cessful attempts,  several  preparations  of  high  activ- 
ity (89-106  S.  U.  /mg. )  were  obtained,  and  it  is  be- 
lieved that  a  detailed  description  of  the  successful 
procedure,  and  a  briefer  discussion  of  related 
matters,  should  prove  of  value  to  other  investigators 
interested  in  the  preparation  of  the  crystalline  enzyme. 
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Marine  Lab.  ,  U.  of  Miami  [Coral  Gables,  Fla.  J 
SALT  WATER  FUNGI,  by  Ernest  S.  Reynolds  and 
Samuel  P.  Meyers.    Interim  rept.  on  Contract  Nonr- 
1811(00).    1  Aug  59,  23p.    ML  59184;  AD-225  175. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  718 

Uni -clonal  cultures  of  selected  marine  Ascomycetes 
and  Deuteromycetes  on  Manila  cordage  in  0. 1%  yeast 
extract  sea  water  broth  demonstrated  extensive  de- 
velopment of  cellulolytic  aaivity  together  with  signif- 
icant tensile  strength  reduction.   The  reduction  of 


tensile  strength  of  the  cordage  varied  considerably 
between  species,  from  74  to  183  lbs.  at  the  breaking 
point,  compared  to  the  average  breaking  point  of  the 
uninoculated  control  material  of  260  lbs.   The  notable 
loss  of  strength  by  cordage  when  used  as  a  growth 
substrate  for  the  various  lignicolous  salt  water  fungi, 
demonstrates  in  positive  fashion  the  destructive  action 
of  these  fungi  on  wood  fibers.   The  close  similarity  of 
cordage  and  wood  in  proximate  analysis,  except  for 
the  lower  lignin  content  of  the  cordage,  pjrovides  an 
especially  favorable  opportunity  for  strength  test 
studies  in  relation  to  pertinent  physiological  and 
morphological  characteristics  of  the  various  fungi. 
(Author) 


School  of  Aviation  Medicine,   Brooks  AFB,   Tex. 
BOTANIC  ASPECTS  OF  POLLINOSIS  IN  THE  AREA 
OF  SAN  ANTONIO,   TEXAS,  by  Robert  A.   Davidson. 
Jan  60,  60p.  56  refs.   Rept.   60-20. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  777 

The  contents  of  this  paper  are  divided  into  three 
interrelated  parts:   Part  I  takes  up  some  of  the 
features  of  pollen  idiotoxic  specificity  and  attempts 
to  rationalize  these  in  the  light  of  certain  fundamentals 
of  plant  evolution.    The  importance  of  the  relationship 
between  pollen  allergy  and  botany  is  stressed.    Part 
II  is  an  accounting  of  what  may  be  termed  the  "hay 
fever  flora"  of  the  San  Antonio,   Tex. ,  area.    Part  III 
presents  the  data  of  an  air-borne  pollen  survey  which 
was  conducted  at  Randolph  Air  Force  Base.  (Author) 


Pathology 


Chicago  U..  111. 
EXPERIMENTAL  OBSERVATIONS  ON  POSTURAL 
NYSTAGMUS:   LESIONS^  OF  THE  NODULUS,  by 
Cesar  Fernandez,  Rene' Alzate,  and  John  R.  Lindsay. 
jan  60,   18p.  22  refs.    AFSAM  rept.  60-23. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  459 

This  investigation  supports  the  idea  that  the  nodulus 
acts  as  an  inhibitor  of  the  vestibular  centers.    Disequi- 
hbrium  and  postural  nystagmus  in  the  vertical  plane 
characterize  the  deficit  following  ablation  of  the 
nodulus.    Unlike  animals  with  lesions  in  the  corpus 
cerebelli,  these  experimental  animals  exhibit  no  ab- 
normalities in  posture  and  no  cerebellar  ataxia.   The 
occurrence  of  postural  nystagmus  requires  the  pres- 
ence of  signals  from  vestibular  receptors  indicating 
positional  changes  of  the  head,  but  disturbances  of 
equilibrium  do  not.   This  indicates  a  dual  function  of 
the  nodulus:  inhibition  of  the  vestibular  centers  and,  in 
conjunction  with  other  systems,  maintenance  of 
equilibrium. 


University  Coll. ,   EXiblin  (Eire). 
STABILITY  OF  ERYTHROCYTES  IN  ANAEMIA 
(SIC).    Final  Technical  rept.   no.   4  for  28  Jan  59- 
28  Feb  60  on  Contract  DA  91 -591 -EUC- 1070. 
4  May  60,  5p. 
Order  from  LC  mi|I.  80,  ph$l.  80  PB  147  657 


It  has  been  possible  to  analyze  the  distribution  and 
activity  of  several  enzymes  localized  in  the  erthro- 
cyte,  which  either  hydrolyze  or  phosphorylize  adeno- 
sine nucleotides.    Distribution  of  the  enzyme  dep>ends 
considerably  on  the  method  of  preparing  the  haemo- 
lysis and  particulate  suSf)ension  from  laked  cells. 
Pursuit  of  the  storage  lesion  indicated  a  necessary 
study  of  ATPase  activity.    This  enzyme  is  magnesium 
activated  and  has  special  activator  requirements. 
Closer  study  revealed  the  presence  in  the  stroma  of  a 
very  active  adenylic  acid  kines  which  effects  the  con- 
version of  two  molecules  of  ADP  into  one  of  AMP  and 
one  of  ATP.    After  a  preliminary  examination  of  the 
general  properties  of  this  enzyme,  a  more  exact 
investigation  has  been  concluded.    In  this  series  of 
investigations  it  has  been  possible  to  examine  the 
series  of  degradations  of  enzyme  induced  typ>e  which 
can  dismember   components  of  the  nucleotide  pool. 

Pharmacology  and  Toxicology 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
THE  EFFECTS  OF  CONTINUOUS  EXPOSURE  OF 
ANIMALS  TO  ETHANOLAMINE  VAPOR,  by 
Maurice  H.  Weeks,  Nelson  P.  Musselman  and  others. 
Technical  rept.  for  Mar- Dec  57  on  Health  Hazards  of 
Military  Chemicals.    Mar  60,  22p.  23  refs. 
CWLR  2366.   AD-234  688. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  549 

Investigations  were  carried  out  to  evaluate  the  toxicity 
of  monoethanolamine  (MEA)  when  inhaled  continuously 
for  long  periods.    Continuous  exposure  of  dogs,  rats, 
and  guinea  pigs  to  12  jjpm  (or  higher)  MEA  caused 
behavioral  effects  and  skin  irritation.    Exposure  to 
very  high  concentrations  (66  ppm  to  102  ppm  MEA) 
caused  death  and  produced  lung  inflammation  and  liver 
and  kidney  damage  in  dogs,  rats,  and  guinea  pigs. 
Exposure  of  animals  to  5  ppm  produced  minimal  toxic 
effects.    (Author) 


Army  Chemical  Warfare  Lab. ,  Army  Chemical 

Center,  Md. 
TOXIQTY  AND  PERSONAL  DECONTAMINATION  OF 
BORON  HYDRIDE  PROPELLANT  FUELS ,  by  Sidney 
Rothberg,  Joseph  L.  Colboum,  and  Robert  Salvatore, 
Feb  60,  15p.  13  refs.  CWLR-2355;  AD-233  964. 
Order  from  OTS  $0.50  PB  161  772 

A  study  was  made  of  the  toxicity  of  certain  liquid  bo- 
ron hydride  fuels  (BHF)  of  the  HEF-3  and  HiCal  class  . 
The  fuels  were  administered  to  rats ,  guinea  pigs,  rab- 
bits ,  and  cats  by  the  intravenous  ,  intraperitcmeal,  oral 
ocular,  and  skin  routes  .   Materials  were  tested  to 
find  an  effective  skin  decontaminant .   Surgical  glove 
material  and  several  silicone-based  ointments  were 
tested  for  their  ability  to  protect  against  skin  pene- 
tration; neither  gave  adequate  protection.  An  aqueous 
ammonia  solution  was  found  to  be  useful  in  reducing 
the  toxicity  of  BHF,  but  its  function  appears  to  be  that 
of  solubilizing  the  fuel  for  easy  removal  rather  than 
destruction  of  the  toxic  moiety.  (Author) 


2S9 


Army  Chemical  Warfare  Ljabs  . ,  Army  Chemical 

Center,  Md. 
THE  TOXiaXY  OF  BORON  OXIDE,  by  James  L. 
Wilding,  W.  J.  Smith.  II,  ai^d  others  .  Jan  60,  I8p. 
15  refs.  CWLR-2334;  AD- 2^3  768. 
Order  from  OTS  $0.50  PB  161  771 

A  study  has  been  made  to  determine  the  toxicity  of 
aerosols  of  fine  particles  of  boron  oxide,  chiefly  by 
observations  on  rats  and  do^s  that  had  inhaled  the  aer- 
osol for  periods  up  to  24  we^ks  .  Even  in  very  high 
concentrations,  470  mg/cu  r)i,  rats  that  were  exposed 
showed  no  signs  of  jxjisoning  or  any  pneumoconiosis . 
There  were  some  significant  changes  in  the  urinary 
content  and  pH  of  the  exposed  rats .  All  groups  of  rats 
exposed  to  concentrations  of  77  and  470  mg/cu  m 
gained  weight  at  about  the  s£|me  rate  as  their  controls . 
No  changes  or  toxic  signs  w^re  noted  in  the  mature 
female  dogs  exposed  for  23  greeks  to  a  concentration 
of  57  mg/cu  m.   Histological  observations  of  rat  tis- 
sues ,  and  blood  analyses  of  both  rats  and  dogs  ,  were 
similar  to  the  controls  throughout  the  test  period. 
Topical  application  produced  a  transitory  erythema 
on  the  wetted  backs  of  rabbity  ,  and  conjunctivitis 
when  applied  to  the  eyes  .   (Author) 


Army  Chemical  Warfare  Ij  ibs. ,  Army  Chemical 

Center,  Md. 
TOXICOLOGY  OF  MONO-  AND  DI- 
ISOPROPELNYLACETYLENE,  by  Leo  Feinsilver, 
Sidney  Rothberg  and  others.    Feb  60,   18p.   3  refs. 
CWLR-2341. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  147  683 

Toxicity  tests  of  two  liquids,!  mono-  and  di- 
isopropenylacetylene  (IPA  ai^  DIPA),  were  carried 
out  on  laboratory  animals,    fleeted  pharmacological 
studies  with  DIPA  were  also  .made.    IPA  and  DIPA 
were  nriore  toxic  by  intravenous  than  by  intraperito- 
neal administration.    IPA  wap  more  toxic  than  DIPA 
by  intravenous  administratiofi  and  about  equally  toxic 
by  intraperitoneal  administration.    The  vapor  of  DIPA 
was  more  toxic  than  IPA  vapt)r.    The  cutaneous 
toxicity  of  both  compounds  w$s  low  and  similar,  as 
was  their  ocular  toxicity.    When  administered  by  in- 
travenous and  intraperitoneal  injection  and  by  vapor 
inhalation,  IPA  and  DIPA  affetted  the  central  nervous 
system  and  caused  pathologit:  changes  in  the  respir- 
atory tract.    Intravenous  adr^iinistration  of  IPA  and 
DIPA  caused  congestion  or  hjemorrhage  of  several 
other  internal  organs.    Repeated  intraperitoneal  in- 
jection and  acute  vapor  inhal^ition  of  DIPA  caused 
necrosis  of  the  tubules  of  th^  kidney  cortex  of  the 
mouse.   Repeated  apjplicationlof  IPA  and  DIPA  to  the 
skin  of  the  rabbit  caused  necrosis  of  the  epidermis. 
Application  of  IPA  and  DIPA  Ito  the  eye  of  the  rabbit 
caused  marked  damage  but  no  corneal  opacity.    In- 
travenous injection  of  DIPA  produced  cardiac  slowing, 
hypotension,  reduction  of  th^  heart- contractile  force, 
reduction  in  voltage  of  the  ei^cephajogram,  and  effects 
upon  gut  activity.  (Author) 


School  erf  Aviation  Medicine,  Brooks,  AFB,  Tex. 
EFFECTS  OF  SOMATOTROPIN  ON  METABOUC 
RESPONSES  TO  COLD,   HEAT.    AND  ALTITUDE,  by 
Henry  B.  Hale  and  Roy  B.  Mefferd  (Baylor  U.  Coll.  of 
Medicine).   Jan  60,  22p.  10  refs.    Rept.  60-34. 
Order  from  LC  mi$ 2.70,  ph$4.  80  PB  147  458 


The  administered  STH  had,  in  many  respects,  correc- 
tive effects  or  augmented  (reinforced)  adaptive  changes 
during  chronic  exposure  or  during  the  initial  phase  erf 
recovery  from  chronic  exposure.    Sensitivity  to  the 
injected  STH  varied  with  environments,  with  the  length 
of  time  in  an  environment,  and  with  the  metabolic 
functions  themselves. 

Radiobiology 


Tulane  U.  ,  New  Orleans,   La. 
INVESTIGATIONS  OF  THE  BIOLOGICAL  EFFECTS 
OF  MICROWAVE  RADIATION,  by  Robert  T.  Nieset, 
Rene  Baus,  Jr.  and  others.    Annual  progress  rept.  for 
1958  on  Contract  Nonr-475(03).    [1959]  61p.  II  refs. 
AD- 225  409  and  225  837. 
Order  from  LC  mi^.  90,  ph$10.  80  PB  147  69/ 

Investigations  are  reported  of  biological  effects  of 
microwaves  other  than  those  resulting  from  any  major 
increase  in  overall  body  temperature.   Studies  of  the 
effects  of  low  intensity  pulsed  10  cm  radiation  on  the 
growth  rate  of  mice  provided  negative  results.    Colu 
blooded  animals  were  exposed  to  45  mw/sq  cm  in  a 
refrigerated  environment  to  eliminate  or  reduce  possi- 
ble effects  from  previous  gross  overall  heating.  Under 
these  conditions  lizards  survived  2  hr  or  more  of  ex- 
posure (such  exposure  would  normally  cause  mice  to 
die  of  hyperpyrexia  in  less  than  10  min).   Exposure  with 
concurrent  refrigeration  to  moderate  levels  or  radia- 
tion appeared  to  provide  localized  heating  effects.   The 
reflection  coefficient  and  thedepthof  penetration  were 
calculated  for  various  tissue  cornbinations  for  1,  3,  and 
10  cm  radiation  to  further  characterize  thermal  rela- 
tionships coincident  with  the  absorption  of  mic rowaves. 
The  results  of  preliminary  studies  of  dielectric 
saturation  were  negative.    (See  also  PB  137  143) 


Uppsala  U.  (Sweden) 
RESEARCH  ON  "LOCALIZED  RADIO- LESIONS". 
PART  III  .    BLOOD  VESSEL  CHANGES  FOLLOWING 
LOCAL  IRRADIATION  OF  THE  BRAIN  WITH  HIGH 
ENERGY  PROTONS,  by  Bbrje  Larsson.   Technical 
rept.  no.   1,  Appendix  5,  on  Contract  AF  61(514)1247. 
1  Dec  59,  18p.  14  refs.    AFOSR-TN-60-252; 
AD- 233  375. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  305 

The  cerebral  cortex  and  thalamus  in  the  brain  of  the 
rat  were  locally  irradiated  with  a  narrow  beam  of 
high-energy  protons.  The  developing  radiolesion  was 
studied,  with  attention  given  to  changes  in  capillary 
function.   Three  types  erf  changes  were  graded:  im- 
pairment of  capillary  circulation,  increase  of  perme- 
ability of  trypan  blue  through  the  blood-brain  barrier 
system,  and  necrosis.   Circulatory  disturbances 
seem  to  precede  the  blue-staining  of  irradiated  brain 
tissue.   The  mechanisms  involved  in  the  rapid  devel- 
opment of  lesions  described  here  might  be  different 
from  those  involved  in  the  production  of  late  delayed 
radionecrosis.   The  results  show  that  the  detection  of 
changes  in  the  blood-brain  barrier  system  with  suita 
ble  dyes  or  radioactive  compounds  may  be  applied  as 
a  means  of  early  diagnosis  of  the  radiolesion. 
(Author) 
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Industrial  Lab. .  Mare  Island  Naval  Shipyard, 

Vallejo,  Calif. 
ESTIMATION  OF  CHLORIDE  CONCENTRATION  IN 
HIGH  PURITY  WATER  BY  ION  EXCHANGE,  by 
W.  C.  Neuenschwander.  14  Aug  58,  16p.  Research 
and  Development  rept.  no.  3954-58. 
Order  from  LC  mi$2. 40.  ph$3. 30  PB  146  036 

A  method  for  determining  chloride  concentrations  in 
water  by  ion  exchange  techniques  has  been  developed . 
The  method  utilizes  a  mixed  bed  ion  exchange  resin  for 
collecting  chloride  ions  from  a  large  volume  of 
sample.   Subsequent  elution  with  nitric  acid  and  turbi- 
dimetric  evaluation  in  a  small  volume  completes  the 
procedure.  Chloride  ion  in  water  can  be  estimated  to 
a  value  as  low  as  0.01  ppm  in  a  one  liter  sample,  or 
0.003  ppm  in  four  liters .  A  sample  apparatus  for  per- 
forming the  test  has  been  developed.   (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
COOPERATIVE  TEST  PROJECTS  OF  THE  JOINT 
ARMY-NAVY-AIR  FORCE  PANEL  ON  ANALYTICAL 
CHEMISTRY  OF  SOLID  PROPELLANTS    PART  L 
INTRODUCTION  TO  THE  FIRST  TWELVE   ROUND 
ROBINS  AND  ROUND  ROBIN  1.   by  R.   H.   Pier  son. 
12  Feb  58,  60p.  9  refs.   NOTS-1937,   Part  1; 
AD- 163  047. 
Order  from  LC  mi^.  60.  ph$9.  30  PB  148  055 

Contents: 

Instructions  for  JANAF-PACSP  Round  Robins 
Round  Robin  1,  nitroglycerin  in  JPN  and  H9 
propellants 


Naval  Research  Lab. ,  Washington,  D.  C. 
MODIFICATIONS  IN  THE  NRL  COLORIMETRIC 
METHOD  FOR  THE  DETERMINATION  OF  BIS(2- 
CHLOROETHYL)SULFIDE  WITH  DB-3,  by 
A.  Stamulis.    Interim  rept.  16  May  60,   13p.  6  refs. 
NRL  rept.  5426. 
Order  from  OTS  $0.  50  PB  161  066 

A  program  was  undertaken  to  study  and  improve  the 
present  NRL  color imetric  method  for  the  determina- 
tion of  bis(2-chloroethyl)sulfide,  commonly  known  as 
mustard  gas.   That  part  of  this  program  which  has 
been  directed  toward  improving  sensitivity  and  color 
stability  has  established  the  fact  that  hexylene  glycol 
and  Methyl  Celloeolve  are  more  effective  solvents  than 
diethyl  phthalate,  especially  when  determining  resid- 
ual quantities  of  mustard  in  paint  films.    Inorganic 
alkalies  such  as  aqueous  solutions  of  sodium  carbon- 
ate, potassium  carbonate,  and  sodium  hydroxide  were 
found  to  be  more  stable  than  cyclohexylamine  as  de- 
veloping agents.   The  effects  of  pH,  age,  water  con- 
tent, and  heating  time  on  the  DB-3  solutions  were  de- 
termined and  it  was  found  that  the  only  modification 
which  improved  the  sensitivity  was  in  the  heating 
period  of  the  mustard-containing  DB-3  solution,  and 
accordingly  the  heating  period  was  changed  from  5  to 
4  minutes.   (Author)  261 


Rock  Island  Arsenal  Lab. ,  111. 
RADIO-CHROMATOGRAPHIC  DETERMINATION  OF 
12-HYDROXY STEARIC  ACID  IN  FATTY  ACID  MIX- 
TURES, by  Max  T.  Fisher  and  W.  Dennis  McHenry. 
28  Apr  60,  45p.  9  refs.    Rept.  no.  60-911. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  147  430 

Vital  to  the  worked  and  water  stability  properties  of 
MIL-G-10924A  type  greases  is  their  12-hydroxystearic 
acid  content.    A  chromatographic  method  was  devel- 
oped which  separates  12-hydroxystearic  acid  from 
other  fatty  acids  used  in  grease  forrtaulations.   Fatty 
acid  samples  d  known  composition  (50%  12-hydroxy- 
stearic acid)  were  eluted  with  n  -  he xane- chloroform 
and  benzene -ethanol  systems  through  two  grades  of 
silica  gel.   The  separation  efficiencies  were  obtained 
by  melting  point  determinations  and  by  the  use  of 
radioactive  tracers.    Radiometric  determinations  of 
doubly  tagged  samples  (12-hydroxy8tearic  acid-H^  and 
stearic  acid-C^^)  were  made  by  gas  flow  techniques 
using  an  appropriate  absorber  and  a  control  sample. 
Complete  separation  of  radioactively  tagged  materials 
was  obtained  by  using  a  relatively  nonpnarous,  large 
surface  area,  partially  deactivated  silica  gel  (15% 
water)  and  eluting  with  benzene  followed  by  benzene- 
ethanol  (97:3).   Apparent,  but  unsubstantiated,  separa- 
tion of  12-hydroxy8tearic  acid  from  unsubstituted 
saturated  monocarboxylic  fatty  acids  containing  14  to 
22  carbon  atoms  was  also  obtained.   (Author) 


Rutgers  [State  U.  ]  New  Brunsvrick. 
THE  CHANGES  WITH  TIME  OF  THE  CHROMIUM 
IONS,    ZINC  IONS,  AND  PHOSPHORIC  ACID  IN  THE 
WP-1  COMPOSITION,  by  E.   R.   Allen,   LeoOjakaar, 
and  others.    Final  technical  rept.  for  year  ending 
30  Nov  56  on  Contract  Nonr- 404(07).    5  Dec  56.   147p 
27  refs. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  147  465 

An  insoluble  chromium-phosphorus- resin  complex 
(or  nuxture),  gray  green  in  color  and  insoluble  in 
alcohol,  distinctly  different  from  the  familiar  bright- 
green  chromium-phosphorus- resin  complex,  has  been 
isolated.    The  fate  of  chromium  in  the  WP- 1  mix  is 
viewed  as  follows*  in  the  fresh,  i.  e. ,   1  hour,  charge 
some  chronruum        has  been  reduced  and  most  of  the 
chromium       so  produced  enters  into  organic  com- 
bination.   The  amount  of  chromium'^     reduced  in- 
creases with  time  and  the  amounts  of  both  types  of 
complexes  likewise  increase,  while  the  amount  of 
chromium '^•^  remains  small  and  approximately  con- 
stant.   An  appreciable  amount  of  phosphorus  is  pre- 
sent in  the  recovered  pigmentary  residues,  pre- 
sumably as  phosphates  of  zinc  and  this  increases 
slightly  with  time.    Appreciable  amounts  of  zinc  occur 
in  the  aqueous  extracts.    The  evidence  from  pH  values 
of  aqueous  extracts  raises  doubts  as  to  whether  free 
phosphoric  acid  exists  at  the  1  hour  stage.    Zinc, 
chromium,  and  phosphorus  unite  with  the  resin  in 
WP-1  mixtures.    Changes  in  PVBA  with  time,  including 
the  resulting  production  of  degredation  products,  are 
now  viewed  as  of  probable  importance  in  the  WP-1  de- 
terioration.   Phosphoric  acid  effects  a  change  in  the 
PVBA  during  film  formation. 


Inorganic  (themlstry 


College  of  the  Holy  Cros^,  Worcester,  Mass. 
STUDY  OF  A  SERIES  OF; RELATED  LIGANDS 
WITH  SPECIFIC  METALS, AT  CONSTANT  IONIC 
STRENGTH  AND  AT  THRpE  DIFFERENT  TEM- 
PERATURES, by  Joseph  A.i  Martus,  Richard  J.  Hovey 
and  others.    Final  rept.  fot  15  May  52-15  June  55  on 
Contract  DA  19-020-ORD- 1614.    [I955I  17p.    OOR 
repc.  no.  347.  6;  AD-73  47^. 
Order  from  LC  mi$2.  40,  p»i$3.  30  PB  147  854 

The  chelate  stability  constants  are  tabulated  for  a- 
mercaptobutyric  acid  and  du,  Ni,  and  Mn  at  (P,  30°, 
and  60OC.    No  significant  results  were  obtained  with 
2-hydroxybutyric  acid  and  V".  Mi.  Mn.  and  Mg  at  CP 
and  60°C.    The  results  obtained  with  a-hydroxybutyric 
acid  at  30°C  are  presented]   Stability  constants  ob- 
tained for  alanine  and  Cu,  fJi,  Zn,  and  Cd  at  0°  and 
60*^  are  given. 


Pennsalt  Chemicals  Corp. 


Wyndmoor,  Pa. 


THE  THERMAL  STABILITV  OF  METAL  AMMINES. 
I.   PENTAMMINECHLOROCHROMIUM(III)  CHLORIDE, 
by  Norman  D.  Peschko  and  B.  P.  Block.  Technical  rept. 
no.   3  on  Contract  Nonr- 2687(00).   1  Aug  59.   I3p.  5  refs. 
AD-225  087. 
Order  from  LC  mi$2.  40,  pl^3.  30  PB  148  133 

Thermogravimetric  analysis  indicates  the  loss  of  two 
moles  of  NH3  from  [Cr<NH3)5CllCl2  at  about  250°  C.   in 
air  foUowed  by  a  complete  loss  of  NH3  as  the  temper- 
ature is  raised.    At  constant  temperatures  of  150,  200 
and  300^C.   in  air,  however,  decomposition  is  essen- 
tially smooth  with  no  arrests  indicated  for  intermediate 
ammines.    Nevertheless  it  us  possible  to  isolate  a  ho- 
mogeneous material  with  empirical  composition 
Ci<NH3)3Cl3  by  careful  theimial  treatment  of 
(Cr<NH3)5Cl]Cl2  in  air.    This  product  differs  from  that 
formed  by  thermal  treatment  of  [Cr<NH3  5Cl]Cl2  in 
anhydrous  HCl.    The  latter  |s  not  a  monomeric  isomer 
of  Cr<NH3)3Cl3  as  previously  suggested.    Decomposi- 
tion temperatures  obtained  by  thermogravimetric  anal- 
ysis should  be  interpreted  writh  care  because  of  the 
relatively  rapid  heating  rates  customarily  employed. 
(Author) 


Organic  Chjemisfry 


Florida  U.   Engineering  and  Industrial  Experiment 

Station.  Gainesville,   Fla.    1 
THE  PREPARATION  OF  FLjUORINE- CONTAINING 
CC»4POUNDS,  by  R.  D.   Dresdner,     J.  A.   Wethington 
and  J.  A.   Young.    Final  rept,  on  Contract  Nonr-580 
(03).    31  Aug  59.   22p.   AD- 2^7  841. 
Order  from  LC  mi$2.70.  phK  80  PB  148  172 

Oxygen  conn pou nd s :   The  eleijtrofluorinaticm  of 
O^CH2CH2COCl)2  was  attempted  as  a  first  step  in  the 
synthesis  of  perfluorodivinyl|  ether,  (CF2  =  CF)20. 
Perfluoro  ethyl  ether  was  pyfolyzed  at  temperatures 
up  to  800°C;  the  major  products  were  COF2  and 
C2F6.    Nitrogen  compounds: ,  When  CF3CF=  CF2  was 
reacted  in  a  flow  system  wit  1  NF3  in  about  equimolar 


quantities  over  NaF,  the  main  course  of  the  reac- 
tion(s)  suggested  no  catalytic  activity  but  rather  the 
fluorination  of  C3F5.    Phosphonitrilic  fluorides: 
(PNF2)3  and  (PNF2)4  were  prepared  by  passing  either 
CF3SF5  or  NF3  over  P3N5  heated  to  700OC.    Bis(tri- 
fluoromethyl)  carbamyl  fluoride,  (CF3)2  NCOF,  was 
prepared  by  an  electrochemical  process,  and  (CF3)2 
NCF2COOH  was  prepared  by  a  cell  process.    Sulfuf 
compounds:   LXjring  the  pyrolysis  of  cyclic  perfluoro- 
thioxane  tetrafluoride,    SF4  was  produced  and  the  re- 
sidual free  radical  underwent  ring  closure  so  that 
perfluoro  tetramethylene  oxide  was  formed  almost 
exclusively.    The  synthesis  of    SF5CF2COF  was 
undertaken  by  electrochemical  treatment  of 
CH3SCH2COCI;  however,  the  desired  cleavage  did  not 
occur.    Catalysts  for  fluorocarhon  studies:   Successful 
isotop)e  exchanges  were  conducted  with  alkali  fluorides 
containing  F^S  and  CF3CF-CF2.   C4F10.  (C2H5)20. 


and  CF 
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Harvard  U.  .  Cambridge,  Mass. 
ANALYSIS  OF  THE  RESULTS  OF  PREVIOUS  NMR 
STUDIES  ON  SOME  ORGANIC  DERIVATIVES  OF 
SILICON.  GERMANIUM.   AND  TIN,  THE  SANDWICH 
COMPOUNDS.   AND  RELATED  MOLECULES  (I). 
IMPROVEMENTS  OF  THE  NMR  SPECTROMETER 
AND  VARIABLE  TEMPERATURE  CRYOSTAT  (II).  by 
Nathan  Ockman.  Technical  rept.  on  Contract  Nonr- 
1866(13).  Aug  59,  59p.  42  refs.  AD-229  397. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  703 

Part  I:  A  discussion  is  presented  of  the  characteriza- 
tion of  the  molecular  motions  in  solids  by  nuclear  mag- 
netic resonance  (NMR).   including  the  analysis  of  line 
shape  and  spin  lattice  relaxation  time  and  the  determi- 
nation of  barrier  heights.    The  data  obtained  from  the 
NMR  studies  of  48  compounds  are  reviewed.    Part  II: 
The  RF  oscillator  in  the  NMR  8p)ectrometer  was  re- 
placed by  the  latest  modification  of  the  Pound -Watkins 
oscillator.    A  60-cycle  rejection  filter  was  inserted 
between  the  output  of  the  oscillator  and  the  input  to  the 
lock -in  amplifier  (LIA).    Mulay's  LIA  was  replaced  by 
a  modified  Watkins  LIA  in  which  a  twin-T  filter  with  a 
narrower  band  width  had  been  substituted.    With  this 
apparatus,   proton  resonance  signals  with  signal  to 
noise  ratios  of  50  or  more  were  obtained  in  ferrocene 
at  room  temperature.    A  cryostat.   based  on  a  design 
by  Mulay  (AD- 135  507).  was  built.    A  cylindrical  glass 
tube  was  substituted  for  the  liquid -He  Dewar  and  a  thin 
Cu  tube,  on  which  the  heater  was  wound,   was  inserted 
about  the  RF  coil  tube  and  grounded  to  the  RF  ground 
of  the  oscillator.    Using  this  apparatus.   20  watts  of 
heater  power  raised  the  temperature  of  an  H2O  sample 
from  -165°  to  500C,   with  a  thennal  gradient  at  -50OC 
of  8°C/inch.    A  steady  state  condition  at  any  tempera- 
ture in  this  range  was  reached  in  about  15  min. 


Johns  Hopkins  U. .  Baltimore,  Md. 
IODINE  NUCLEAR  QUADRUPOLE  RESONANCE 
SPECTRA  OF  SOME  BORON -IODINE  COMPOUNDS, 
by  William  G.  Laurita  and  Walter  S.  Koski.   Tech- 
nical note  no.   13  on  Boron  Hydride  Chemistry,  Con- 
traa  AF  18(600)1526.    [1960]  14p.  9  refs.    AFOSR- 
TN-60-471. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  763 
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The  1/2 -♦3/2  iodine  nuclear  quadrupole  transitions  in 
iododecaborane  (4)  and  iodopentaborane  (1)  have  been 
observed  at  190.  8  and  196.  2  Mc.  /sec. ,  respectively. 
The  splittings  of  the  iodine  resonances  in  BI3  were 
measured  for  the  1/2 -»  3/2  and  3/2-»  5/2  transitions. 
These  splittings  were  24+2  and  43  f  3  Mc.  /sec. . 
respectively.    The  corresponding  splittings  in  the 
iodoboranes  are  believed  to  be  smaller  than  the  reso- 
lution of  the  equipment  and  consequently  have  not  been 
detected.   The  quadrupole  coupling  constants  are 
interpreted  in  terms  of  the  electronic  structure  of  the 
boron-iodine  bonds.   The  splittings  of  the  resonances 
in  BI3  were  found  to  be  in  reasonable  agreement  with 
theoretical  expectations.    (Author) 


Mallinckrodt  Chemical  Lab. ,   Harvard  U. , 

Cambridge.  Mass. 
SOME  STUDIES  ON  CERTAIN  METHYL  DERIVA- 
TIVES OF  SILICON,    GERMANIUM  AND  TIN,    by 
Michael  P.   Brown.    Technical  rept.  on  Contract  Nonr- 
1866(13).    Aug  59,   31p.   33  refs. 
Order  from  LC  mi  $3.  00.  ph$6.  30  PB  147  716 

Contents: 

CHmethylgermanium  oxide  and  dimethylgermanium 

sulfide,   by  M.    P.   Brow  and  E.  G.    Rochow 
The  infrared  spectra  of  some  methyl  derivatives  of 

germanium  and  tin,   by  M.   P.   Brown.   R.   Okawara 

and  E.  G.    Rochow 
Nuclear  magnetic  resonance  studies  of  some  methyl 

derivatives  of  the  Group  IVB  elements,   by 

M.   P.   Brown  and  D.   E.   Webster 


Massachusetts  Inst,  of  Tech.  .  Cambridge. 
STUDIES  IN  ORGANOMETALLIC  CHEMISTRY,   by 
D.  Seyferth,  N.  Kahlen  and  M.  A.  Weiner.  Technical 
rept.  no.  2  on  Contract  Nonr-184l(43).    5  Aug  59,  41p. 
10  refs.   AD-225  334. 
Order  from  LC  mi$3.  30.  phJ7.  80  PB  147  691 

The  preparation  and  gome  reactions  of  vinyllithium 
(Pub    in  Chemistry  and  Industry,   402,    1959).    The  ox y- 
mercuration  of  trimethylvinylsilane  (Pub.   in  Zeitschrift 
fUr  Naturforschung  14b:  137.    1959).   Group  IV  (Iso)  cya- 
nides I.  Trimethyl  (iso)  cyanogermane  and  trimethyltin 
(180)  cyanide  (Submitted  for  pub,   in  the  Journal  of  the 
American  Chemical  Society).    Trimethyl  (iso)cyano- 
germane  was  prepared  by  the  reaction  of  isopropyl 
germanium  iodide  with  AgCN  in  the  presence  of  C^H^- 
Trimethyltin  (i8o)cyanide  was  prepared  by  the  reaction 
of  AgCN  with  trimethyltin  bromide  in  the  presence  of 
C^H^,  in  62%  yield,  and  by  the  reaction  of  aqueous 
KCN  with  trimethyltin  iodide  in  ether,   in  20%  yield. 
Group  IV  (Iso)cyanides  II.  (l8o)cyanides  of  silicon, 
germanium  and  tin  as  ligands  in  iron  carbonyls  (Sub- 
mitted for  publication  in  the  Journal  of  The  American 
Chemical  Society).    Trimethyl(i8o)cyani8olane  and  tri- 
methyl(i8o)cyanogermane  reacted  with  iron  pentacar- 
bonyl  to  form  yellow,   crystalline,   sublimable  and  ex- 
tremely air -sensitive  (CH3)3SiN=^C-Fe(CO)4  and 
(CH3)3GeN=C-Fe(CO)4  in  good  yield.    Trimethyltin 
(iso)cyanide  reacted  with  iron  p)entacarbonyl.  but  the 
analogous  (CH3)3SnN=C-Fe(CO)4  was  formed  only  in 
very  low  yield,  while  anionic  iron  carbonyl  sp)ecie8 
were  formed  in  a  side  reaction. 


Mellon  Inst. ,  Pittsburgh,  Pa. 
STEREOREGULARITY  IN  THE  FREE  RADICAL 
POLYMERIZATION  OF  VINYL  ACETATE  (PART  I). 
MODELS  OF  STEREOREGULAR  POLYMERS  (PART 
II).   THERMALLY  STABLE  POLYMERS  CONTAINING 
THE  TRIAZINE  RING  (PART  III).  ON  THE  ANOINIC 
POLYMERIZATION  OF  STYRENE  BIPHENYL- 
SODIUM,    A  NEW  INITIATOR  (PART  IV).    ANIONIC 
POLYMERIZATION  (PART  V),  by  T.  G.  Fox, 
R.  Donald  Spencer  and  others.   Technical  rept.  no.  2, 
28  Feb- 31  Aug  59,  on  Contract  Nonr- 2693(00).    [1959] 
73p.  34  refs.    AD- 230  119. 
Order  from  LC  mi$4.50,  ph$l2.  30  PB  147  725 

Part  I:  Preliminary  evidence  indicated  that  the  ob- 
served differences  in  IR  absorption  and/or  in  solubil- 
ity of  polyvinyl  acetate  prepared  under  different  con- 
ditions may  be  due  to  differences  between  various 
samples  in  OH  content  or  in  the  concentration  of  im- 
purities.   Part  II:  Vinyl  acetate  was  polymerized  in 
the  pjresence  of  chain  transfer  agents:  trimethyl 
orthoformate  (I),  CHCI3,  and  AcH.    A  chain  transfer 
constant  of  0.  00076  was  obtained  for  I  and  an  apjpn-oxi- 
mate  value  of  0.01  for  CHCI3.   Part  III:  A  50%  yield 
of  triphenyl  triazine  was  obtained  by  the  pyrolysis 
benzamidine.   The  bracketing  of  the  reaction  condi- 
tions favoring  triazine  ring-closure  was  somewhat 
successful.    Conditions  which  favor  the  formation  of 
benzonitrile  and  NH3  were  also  learned.    Part  IV.  A 
one- stage  low -temperature  polymerization  of  styrene 
with  Na-nap)hthalene  did  not  lead  to  an  extremely 
sharp  molecular  weight  distribution.    Part  V:  Two- 
stage  polymerization  of  styrene  in  tetrohydrofuran 
with  Na- naphthalene,  the  polymerization  of  styrene 
with  butyllithium,  and  alkali  metal-initiation  poly- 
merization of  Q-methylstyrene  are  discussed.   (See 
also  PB  144  900) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
MICRO  DETERMINATION  OF  NITROGEN  IN  OR- 
GANIC COMPOUNDS,   by  E.  M.   Bens.    29  Apr  58. 
30p.   41  refs.   NOTS-1988;  NAVORD  rept.   5865; 
AD- 162  637. 
Order  from  LC   mi $2.  70,  phj4.  80  PB  148  030 

A  micro  method,  which  is  of  particular  interest  to 
prop)ellant  chemists,  has  been  developed  for  the  de- 
termination of  nitrogen  in  organic  compounds.    The 
method  is  a  modification  of  the  CXjmas  method  that 
utilizes  a  nickel  oxide-nickle  combustion  tube  filling 
heated  to  1000°C.  a  supjply  of  pure  oxygen  for  the 
combustion  of  difficult  samples.  hopx:alite  for  the  oxi- 
dation of  carbon  monoxide,  and  a  weight  nitrometer. 
The  oxygen  supply,  the  combustion  tube  filling,  and 
means  for  the  removal  of  excess  oxgyen  have  been 
changed  from  previous  methods.  (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
SYNTHESIS  AND  REDUCTION  OF  METHYL- 
VINYLNITROSAMINE  AND  RELATED  COMPOUNDS, 
by  N.  Neil  Ogimachi  and  Howard  W.   Kruse.   1  Sep 59, 
20p.  7  refs.  NOTS  TP-2303;  NAVORD  rept.  6578; 
AD-225  489. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  031 
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The  synthesis  and  reduction  of  methylvinylnitros- 
amine  are  described.    Starting  with  p-methylamino- 
ethanol,  it  was  possible  tb  prepare  methylvinyl- 
nitrosamine  through  a  sequence  of  reactions  involv- 
ing nitrosation,  chlorinati0n,  and  dehydrohalogen- 
ation.  The  reduction  of  methyl -1-vinylhydrazine.   De- 
pending upon  the  reducing  lageni,  the  reduced  products 
obtained  were  methylethyltiitrosamine,  methylamine, 
methylhydrazine,  and  1  -  methyl- 1-ethylhydrazine. 
Attempts  to  prepare  l-me^hyl-l-vinylhydrazine  from 
p-methylaminoethanol  through  alternative  routes  are 
also  described.    (Author) 


Naval  Research  Lab. ,  VWashington,   D.  Q 
WETTING  PROPERTIES  QF  TETRAFLUORO 
ETHYLENE  AND  HEXAF^UOROPROPYLENE  CO- 
POLYMERS,  by  Marianne  K-   Bemett  and  W.  A.   Zis 
man.    Interim  rept.   24  MaV  60,  7p.    13  refs. 
NRL  rept.   5471. 
Order  from  LC  mi$l.  80.  bh$l.  80 


PB  145  397 


It  has  been  shown  that  the  determining  factors  in  the 
wetting  of  low-energy  soli<|  surfaces  are  the  nature 
of  the  atoms  in  the  surface!  and  their  physical  pack- 
ing.   Of  all  solid  organic  polymers  polytetrafluoro- 
ethylene  is  known  to  have  the  lowest  surface  energy 
and  thus  the  lowest  criticaj  surface  tension  of  wet- 
ting (yc)     In  this  study  thej  wettability  erf  a  series  of 
copolymers  erf  tetrafluoroeihylene  with  hexafluoro- 
propylene  by  a  variety  of  organic  and  inorganic  liq- 
uids was  examined.    The  results  show  that  these 
solid  plastics  have  critical  surface  tensions  which 
are  even  lower  than  that  of  solid  polytetrafluoroethyl 
ene.    As  anticipated,  the  pifogressive  increase  in  the 
proportion  of  perfluorometfiyl  side  chains  "in  the 
polymer  introduces  a  highqr  concentration  of  exposed 
-CF3  groups  in  the  surface^   which  in  turn  progres- 
sively reduces  ^c-    By  extrapolation  Yc  o^  a  polyhexa- 
fluoropropylene  has  been  calculated  to  give  the  value 
15  dynes/cm.    (Author) 


North  Dakota  U. ,  Grand  I^orks. 
ORGANOMETALLIC  CHEMISTRY  OF  TRANSITION 
METALS,   by  Lawrence  Sun^mers  and  Shan-Pu  Tsai. 
Interim  technical  rept.   no.  15,    1  June  56-31  May  57, 
on  Contract  Nonr-582(00).    p  Dec  57,    17p. 
Order  from  LC  mi$2.  40,  p^$3.  30  PB  138  076 

Investigations  on  bis -(cyclo^ntadienyl)  compounds  of 
zirconium  and  chromium,  afid  the  reaction  of  dif^enyl 
bla-(cyclopentadienyl)- titanium  with  excess 
phenyllithium. 


.  Richmond  Research  Lab.  ,  'Stauffer  Chemical  Co. . 
Calif. 

INORGANIC  POLYMERS  PrIoGRAM.  by  A.  J.  Laffler. 
E.  G.  Teach  and  others.  Se<ni -annual  technical  rept. 
for  1  July  57-1  Jan  58  on  Contract  Nonr- 2259(00). 
[1958]  18p.   17  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  138  264 

Work  is  continuing  on  the  effiicient  preparation  of  fluo- 
rocarbon  diiodides  and  dinitfiles  for  monomers.    No 
satisfactory  dehydration  of  perfluoroglutaramide  to  the 
nitrile  has  been  found  but  work  is  continuing  on  this 
and  also  on  the  preparation  derfluoroadiponitrile.  The 


new  compound  tri8(trimethyl8ilyl)  phosphine  has  been 
prepared  and  its  reaction  with  diborane  has  been 
studied.  (See  also  PB  1 35  554) 


Yale  U.  ,  New  Haven,  Conn. 
SYNTHESIS  AND  STUDY  OF  NON-BENZENOID 
AROMATIC  HYDROCARBONS,    by  William  von  Eggers 
Doering.    Final  narrative  summary  rept.   for 
10  May  52-30  Apr  58  on  Contract  DA  19-059-ORD- 
1562.    [1958]  8p.  OOR  rept.   no.  542.  3C;  AD- 137  086. 
Order  from  LC  mi$l.  80,  ph|l.  80  PB  147  858 

The  synthesis  of  other  members  of  the  non-benzenoid 
aromatic  hydrocarbons  besides  fulvene  and  azulene 
was  attempted.    A  successful  synthesis  of  fulvalene 
involved  a  reaction  of  sodium  cyclc^entadienide  with 
iodine  at  low  temperat  ures  to  give  an  unstable  dihydro- 
fulvalene  (0.    Compound  I  was  converted  to  the 
dilithium  salt.    Pentance  solutions  of  pure  fulvalene 
were  obtained  by  passing  O  into  a  suspension  of  the 
dianion.    Heptafulvalene  was  synthesized  by  a  simple 
sequence  of  reactions  starting  with  tropylium  bro- 
mide.   Heptafulvene  was  prepared  by  a  long  tedious 
route  involving  a  final  Hofmann  elimination.    Neither 
sesquifulvalene  nor  heptalene  could  be  prq)ared. 


Physical  Chemistry 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
A  METHOD  FOR  MEASUREMENT  OF  THE  HEAT 
OF  FORMATION  OF  SILICON  CARBIDE,   by 
J.   W.   Droege  and  J.   F.   Foster.    Final  rept.  for 
15  May  59-30  Apr  60  on  Contract  AF   19(604)5720. 
30  Apr  60,  21p.   AFCRC-TR-60-139. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  148  094 

Sodium  peroxide  calorimetry  has  been  investigated  as 
a  method  for  the  determination  of  the  heat  of  forma- 
tion d  SiC.    Zirconium  was  found  to  be  a  suitable 
container  material;  corrosion  losses  amounted  to  no 
more  than  a  few  milligrams  in  each  experiment.    Re- 
action with  the  fuels  SiC,   Si,  and  C  was  not  complete, 
but  the  reacticMi  product  could  be  analyzed  for  unre- 
acted  sample.    Benzoic  acid  was  used  as  a  combustion 
aid  and  oxygen  at  5  atm  as  an  oxidation  promotor. 
The  method  seems  well  suited  to  the  SiC  determina- 
tion.   (Author) 


California  U.  ,  Berkeley. 
THE  PHOTOLYSIS  OF  CARBON  DIOXIDE,  by 
Bruce  H.  Mahan.    Rept.  on  Contract  AF  49(638)01. 
9  May  60,  23p.  8  refs.  AFOSR-TN-60-472. 
Order  from  LC  mi^.  70,  phH  80  PB  147  837 

The  vacuum  ultraviolet  photolysis  of  carbon  dioxide 
has  been  investigated.    Kinetic  data  and  quantum  yield 
measurements  indicate  that  electronically  excited 
(  D)  oxygen  atoms  are  produced  in  the  primary 
process  at  1470  A  and  1236  A.    Such  a  primary  proc- 
ess is  consistent  with  the  tentative  spectral  assign- 
ments which  have  been  made  for  carbon  dioxide. 
(Author) 
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Catalysis  Research  Lab. ,  Alfred  U. ,  N.  Y. 
A  STUDY  OF  THE  CORRELATION  BETWEEN  THE 
DEFECT  SOLID  ^ATE  AND  CATALYSIS,  by 
Thomas  J.  Gray.    Annual  summary  rept.  for  Feb  59- 
Feb  60  on  Contract  AF  49(638)288.    [1960]  I6p.  12ref8 
AFOSR-TN-60-410. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  496 

The  effects  of  radiation  from  a  carbon  arc  lamp  on  the 
adsorption  of  oxygen  on  zinc  oxide  and  zinc  sulfide  (in 
both  pure  and  copper-activated  forms)  were  studied. 
It  was  shown  that  oxygen  was  chemisorbed  on  all  of  the 
samples  examined.    Pure  and  copper -activated  zinc 
oxide  exhibited  reversible  photodesorption,  preceded 
in  the  latter  case  by  an  initial  photoadsorption.    Pure 
zinc  sulfide  exhibited  irreversible  photoadsorption  but 
the  copper -activated  sulfide  was  qualitatively  analogous 
to  the  activated  oxide.    Preliminary  experiments  indi- 
cate that  ethylene  may  be  polymerized  over  irradiated 
zinc  oxide  and  apparatus  has  been  constructed  to  ex  - 
tend  these  observations  and  to  examine  the  oxidation 
and  hydrogenation  of  organic  materials  in  the  vapor 
phase  over  irradiated  zinc  oxide.   (Author) 


Colorado  U. ,  Boulder. 
THEORY  OF  MICROWAVE  ABSORPTION  BY  COM- 
PRESSED OXYGEN  GAS,  by  Masataka  Mizushima. 
Rept.  on  Contract  Nonr- 11 47(05).    [1959]  19p.    11 
refs.    AD-219  927. 
Order  from  LC  mi $2.  40.  ph$3.  30  PB  148  144 

A  theoretical  explanation  of  the  deviation  between  ob- 
served microwave  absorption  by  high  pressure  oxygen 
gas  and  the  prediction  by  the  simple  Van  Vleck 
Weisskopf  theory  is  attempted.    Non  spherical  part  of 
the  intermolecular  force  is  considered  and  distortion 
of  energy  levels  and  wave  functions  is  calculated.   It 
is  found  that  the  non -resonant  absorption  vanishes  and 
a  low  frequency  (r^  10  kMc)  resonance  appears  at  high 
pressure,   while  the  60  kMc  resonance  does  not 
change  much.    This  theory  can  explain  the  observed 
data.  (Author) 


Diamond  Ordnance  Fuze  Labs. ,  Washington,  D.  C. 
ELECTRODE  KINETICS  OF  OXIDATION -REDUC- 
TION COUPLES,  by  A.  P.  Bond  and  D.  Singman. 
15  Apr  60,  32p.   13  refs.  TR-835. 
Order  from  LC  mi$3.  Oa  ph$6.  30  PB  146  398 

Electrode  kinetics  of  several  oxidation -reduction 
couples  were  investigated  by  means  of  polarization 
measurements  at  platinum,  carbon,  titanium,  and 
tantalum  electrodes.    The  Ti**^*'-TiO*^  and  Br2  -Br" 
couples  were  found  suitable  for  use  at  the  anode  and 
cathode,   respectively,  of  a  redox  fuel  cell  using  car- 
bon electrodes.    The  use  of  these  couples  with  porous 
carbon  electrodes,  through  which  the  active  solutions 
were  circulated,  led  to  a  voltage  drop,  caused  by 
electrode  polarization,  of  0.  18  v  at  the  anode  and 
0.  09  V  at  the  cathode  at  a  current  density  of  200 
ma/cm2.  (Author) 


Georgia  Inst,  of  Tech.   Engineering  Experiment 

Station,  Atlanta. 
A  STUDY  OF  THE  ALTERATION  OF  WATER 
DROPLET  SUPERCOOLING  BY  FOREIGN  VAPORS, 
by  Joseph  C.  Mullins,  Warren  P.  Hendrix  and  others. 


Scientific  rept.  no.   I  ot  Contract  AFT 9(604)4970. 
29  Feb  60,  38p.  9  refs.  AFCRC-TN-60-505. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  147  488 

An  investigation  was  made  of  the  freezing  tempera- 
ture of  small  water  droplets  in  the  presence  of  nitro- 
gen, air,  methane,  argon  and  a  mixture  erf  nitrogen 
and  argon.    An  expttmsion  chamber  was  employed,  and 
droplet  temperatures  at  the  moment  of  freezing  were 
calculated  being  careful  to  correct  for  the  latent  heat 
of  condensation.    Freezing  temperatures  were  ffLind 
to  vary  slightly  depending  on  the  ambient  gas.    With 
nitrogen  the  freezing  temperature  was  -45.  5°C; 
methane.   -44.  6°C;  air,  -42.  9°C;  and  an  approxi- 
mately equal  mole  per  cent  mixture  of  nitrogen  and 
argon,  -43.0^0.  Argon  did  not  give  consistent  results; 
freezing  temperatures  with  it  varied  from  -41.  0  to 
-51.0°C.    (Author) 


Indiana  U. .  Bloomington.  I 

CHEMICAL  REACTIONS  OF  IONIC  BEAMS,  by  ^ 
Walter  J.  Moore.    Final  rept.  on  Contract  DA  33-008- 
ORD-891.    Nov  57,  3p.  6  refs.    AD-155  402;  OOR  rept. 
no.   1010.3;  AD-155  402. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  147  865 

Research  was  undertaken  to  develop  techniques  and 
methods  for  studying  the  reactions  o€  gaseous  ions  in 
the  form  of  monoenergetic  ion  beams.   Emphasis  was 
placed  on  studying  the  sputtering  phenomena. 


Institute  of  Mathematical  Sciences,   New  York  U. , 

N.  Y. 
THREE- BODY  RECOMBINATION  OF  OXYGEN 
ATC»4S,  by  Ernest  Bauer  and  Morris  Salkoff.    Rept. 
on  Contract  AF   19(604)4555.    Apr  60,  34p.  74  refs. 
Research  rept.  no.  CX-47;  AFCRC-TN-60-404. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  147  292 

A  quantum  mechanical  perturbed  stationary  state  cal- 
culation has  been  made  of  the  rate  d  recombination  d 
oxygen  atoms  in  the  presence  of  an  oxygen  molecule 
as  third  body.    The  recombination  is  considered  to 
take  place  into  highly  excited  vibrational  levels  (v  s. 
9,  10)  of  the  A^  5_*    state  of  O2.    There  are  no  ad- 
justable parameters  in  the  calculation:  for_the  inter- 
action potential  the  results  (for  O2  X^  T^  ^)  obtained 
in  a  previous  calculation  have  been  used;  tlTese  results 
were  obtained  by  compariscm  with  experimental  meas- 
urements of  vibrational  relaxation  times  in  oxygen. 
At  temperatures  of  the  order  300  -  30000K.  the  cal- 
culated recombination  coefficient  into  these  two 
vibrational  levels  is  at  the  order  2  -  10  x  10"  ^^ 
cm^/sec,  which  agrees  to  within  better  than  a  factor 
of  3  with  recent  experimental  measurements. 


Johns  Hopkins  U. .  Baltimore,  Md. 
KINETICS  OF  THE  DEUTERIUM  EXCHANGE  BE- 
TWEEN DIBORANE  AND  DIMETHYLAMINO- 
DIBORANE,  by  J.  S.  Rigden  and  W.  S.  Koski.   Tech- 
nical note  no.   14  on  Boron  Hydride  Chemistry,  Coo- 
tract  AF  18(600)1526.    [1960]  26p.   10  refs.    AFOSR- 
TN-60-470. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  147  764 
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The  kinetics  of  the  Ueuterlum  exchange  between 
diborane  and  dimethylamificdiborane  have  been  studied. 
The  ccxjrse  of  the  reaction  was  followed  by  means  of 
gas  density  measurementf.   The  concentrations  of  both 
reactants  were  varied  ovea-  a  20-fold  range  in  order  to 
establish  the  orders  of  th«  reaction.   The  reaction  was 
found  to  be  first  order  with  respect  to  dimethylamino- 
diborane  and  half -order  with  respect  to  diborane.   The 
activation  energy  was  foui^  to  be  27.  8  ♦  3  kcal.    By 
variation  of  the  surface-t<^-volume  ratio  it  was  deter- 
mined that,  to  within  experimental  error,  the  reaction 
is  homogeneous.    A  mechanism  has  been  proposed  in 
which  the  rate -determining  step  is  the  reaction  be- 
tween the  intermediate  BH^  and  dimethylamino- 
diborane.   The  rather  highl  activation  energy  is  con- 
sistent with  a  postulated  sjrmmetrical  intermediate  in 
the  rate -determining  step.,  (Author) 


Kansas  U. ,   Lawrence. 
RESEARCH  AND  DEVELOPMENT  ON  THE  EQUI- 
LIBRIUM CONSTANTS  AND  ACTIVITY  COEFFI- 
CIENTS OF   ION  EXCHAhicE   RESINS,  by  William  J. 
Argersinger,  Jr.    Final  rebt.  for  1  Sep  51-1  Sep  54  on 
Contract  DA  23-072-ORD-222.    30  Sep  54,   126p. 
lOrefs.    OOR  rept.  no.  8^.3;  AD-42  310. 
Order  from  LC  mi$6.  30,  ih$I9.80  PB  147  853 

The  Ag-Na,  Zn-H,  and  Ag-H  exchanges  on  Dowex  at 
25°C  were  extensively  investigated.    A  theoretical 
treatment  of  the  solvent  HjO  activity  in  exchange  equi- 
librium is  presented  and  abplied  to  the  Na-H  exchange 
system.   The  basic  principjles  of  a  method  of  deter- 
mining solution  activity  coefficients  from  cation  ex- 
change data  are  discussed,!  and  an  approximate  treat- 
ment was  used  to  determine  activity  coefficients  of 
AgN03  and  NaN03  in  their  imixed  solutions  from  the 
ion  exchange  measurement^.   The  determination  of 
individual  mean  activity  cofefficiienis,  and  their  appro- 
priate rations,  from  electiiomotive  force  measure- 
ments on  suitable  galvanic  icells  containing  mixed 
electrolyte  solutions  is  distussed.   The  method  was 
appUed  to  the  study  of  ZnC|2-CdCl2  and  ZnCl2-HCl 
mixed  aqueous  solutions. 


Laboratori  di  Elettrochin^ica,  Chimica  Fisica  e 
Metallurgia  del  Politecnicb  di  Milano  (Italy). 
RESEARCHES  ON  HYDROCEN   OVERVOLTAGE  ON 
METALLIC  SINGLE  CRYSfTALS:   SILVER  AND 


LEAD,   by  L.   Pieraldo  Bicel 


The  Structure  and  Properties  of  Interfaces,   Contract 


AF  61(052)144.    Apr  60,   2:^ 
nical  note  59-393. 
Order  from  OTS  $0.  75 


i  and  B.   Rlvolta.    Rept.  on 


23  refs.   WADC  Tech- 


PB  161  801 


Hydrogen  overvoltage  on  silver  and  lead  single 
crystal  cathodes  oriented  fallowing  the  (100),  (110) 
and  (111)  planes  has  been  nieasured,   in  sulfuric  acid 
solutions  for  silver,  and  pejrchloric  acid  and  sulfamic 
acid  for  lead.    Tafel  law  holds  true,  the  parameters 
are  coincident  for  all  erf  thai  silver  electrodes,  while 
they  are  different  for  the  d^erent  lead  electrodes. 
(Author) 

Metals  Research  Lab. ,  Calmegie  Inst,  of  Tech. , 

Pittsburgh,  Pa. 
AN  APPLICATION  OF  ABSOLUTE  RATE  THEORY  TO 
DIFFUSION  IN  THE  SOLID  STATE,  by  R.   W.   Arm- 
strong, J.  P.  Hirth.  and  G.  M    Pound.   Rept.  on  Con- 
tract Nonr -760(08).   (1959]  9J3.  9  refs.  AD-220  511. 


Pick's  first  law  is  derived  from  absolute  rate  theory 
for  diffusion  of  a  component  in  solid  solution  in  order 
to  determine  the  correct  thermodynamic  factor  in  the 
equation  for  intrinsic  diffusivity.    This  factor  is  found 
to  be  yJl  -^  (d  1  n  Vj/d  I  n  Cj)],  and  it  is  concluded  that 
the  moDility  must  be  proportional  to  activity  coefficient 
Yj.    The  resulting  expression  for  the  self -diffusion  co- 
efficient Dr  of  a  component  in  a  homogeneous  alloy  is 
used  to  evaluate  coefficients  y,  of  the  activated  species 
from  observed  values  of  Dj^  and  Yi  in  the  system  Ni-Aa 
(Author)  ^  * 


Metals  Research  Lab.  ,  Carnegie  Inst,  of  Tech.  , 

Pittsburgh,  Pa. 
EFFECT  OF  ELASTIC  STRAIN  ON  THE  ELEC- 
TRODE POTENTIAL  OF  METALS,   by  Ling  Yang, 
G.   T.  Home,  and  G.  M.  Pound.    Technical  rept.  on 
Contract  Nonr-760(08).   [1959]  18p.  13  refs.  AD- 225050. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  141 

The  relationship  is  reviewed  between  stress  and  chem- 
ical potential  to  see  how  the  unexpectedly  large  poten- 
tial shifts  and  their  change  in  sign  between  tension  and 
compression  may  be  explained  in  terms  of  thermo- 
dynamics.   Only  accretion  constraints  are  applicable 
for  reversible  transport  of  substance  to  an  elastically 
stressed  pure  solid,  or  for  reversible  transport  of  a 
substitutional  solute  to  an  elastically  stressed  solid 
solution.    These  constraints  lead  to  an  equation  for  in- 
crease in  chemical  potential  at  an  X  surface  of  a  pure 
solid  upon  isothermal  application  of  stress  in  the  Y 
and/ or  Z  directions  and  to  an  equation  for  the  revers- 
ible electrode  potential  shift  at  that  surface.    An  equa- 
tion is  formulated  which  expresses  the  increase  in 
chemical  potential  of  a  substitutional  solute  upon  iso- 
thermal application  of  non- hydrostatic  elastic  stress 
to  a  solid  solution.    Only  absorption  constraints  are 
applicable  for  reversible  transport  of  interstitial  sol- 
ute to  an  elastically  stressed  solid  solution.    The  chem- 
ical potential  of  an  interstitial  solute  is  independent  of 
direction  of  the  solid  surface  and  increases  on  com- 
pression but  decreases  on  tension.    Conclusion  is 
reached  that  the  only  possible  thermodynamic    explan- 
ation is  that  the  observations  relate  to  transport  of 
interstitial  impurities  between  metal  electrode  and 
electrolytic  solution.    Hydrogen  ion  is  suggested  as  a 
likely  impurity.    Only  extremely  high  stresses,  such  as 
those  which  occur  about  line  imperfections,  would  con- 
tribute appreciable  to  the  corrosion  rate  of  metals  or 
alloys. 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 
STABILITY  OF  RADICALS  PRODUCED  BY  IRRADI- 
ATION, byT.  H.  Anderson  and  R.  S.  Alger. 
6  July  59,  13p.  3  refs.    Research  and  Development 
Technical  rept.  USNRDL-TR-342;  AD-220  313. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  057 

The  concentration  of  free  radicals  in  methanol  at 
-196°C  produced  by  electron  bombardment  cannot  go 
above  1/2  M  percent  because  the  back  reaction 
speeds  up  and  the  species  crowd  close  enough  to  react 
with  each  other.   These  cage  effects  show  up  as  the 
temperature  goeS  up  or  down.   (Author) 


Order  from  LC  mi$l.  80,  ph$l.  80 


PB  147  709 
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Oxford  U.  (Gt.  Brit.) 
RECOMBINATION  OF  ATOMS  AT  SURFACES.   PART 
7    HYDROGEN  ATOMS  AT  SILICA  AND  OTHER 
SIMILAR  SURFACES,  by  M.  Green,  K.  R.  Jennings  and 
others.    Rept.  on  Contract  AF  61(514)1117.   Feb  60, 
28p.  22  refs.    AFOSR-TN-59-869. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  499 

The  recombination  coefficients  for  hydrogen  at  a  silica 
surface  and  a  number  of  others  such  as  boric  oxide 
have  been  determined  at  temperatures  between  20O  and 
6(X)^-   The  effect  of  washing  and  treating  the  silica 
surface  in  different  ways  has  also  been  examined.   It  is 
possible  to  account  for  the  results  that  have  been  ob- 
tained by  reasonable  assumptions  regarding  the  mecha- 
nism of  the  recombination  process,  the  nature  of  the 
silica  surface  and  the  changes  that  occur  in  it  as  a  re- 
sult of  various  treatments.   (Author) 


Pennsylvania  State  U.  ,  University  Park. 
THE  EFFECTS  OF  m-  AND  p-SUBSTITUENTS  ON 
TOE  POLAROGRAPHIC  OXIDATION  OF  ANILINE. 
EVIDENCE  FOR  THE  SUBSTITUTED  BENZENE 
RADICAL- ION  INTERMEDIATE,  by  Irwin  Fox, 
Robert  W.   Taft,  Jr.  and  J.   M.  Schempf.    Technical 
rept.  no.  22  on  Contract  Nonr-656(05).    June  59,  38p. 
53  refs.  AD-218  587 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  280 

Attempts  were  made  to  establish  whether  or  not  the 

*  Aci /o/ci /o  f"^'^^  or  para 
trends  noted  in  a  plot  of  AEl/2(El/2 
substituted  aniline  .pw2  unsubstituted  aniline.  ^^ 

Hammett  er  values  for  one  line  defined  by  the  points 
form-CH3,  m-Cl,  m-N02,  and  H,  and  a  second  line, 
approximately  parallel  to  the  first  but  displaced  down- 
ward, defined  by  the  points  for  the  P-OCH3,  p-Cl, 
and  p-NOo  substituents  could  be  placed  on  aquantita- 
tiveTwsis.    Efforts  were  also  made  to  determine 
unambiguous  substituent  effects  on  the  polarographic 
oxidation  of  aniline  and  several  N,  N-dimethylaniline 
derivatives. 


Pennsylvania  U. ,  Philadelphia. 
IONS  IN  LIQUID  HELIUM,  by  K.  R.  Atkins.   Tech- 
nical rept.  no.  3  on  Contract  Nonr -551(28)  [1959] 
34p.  20  refs.    AD-220  497. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  721 

The  mobility  of  an  ion  in  liquid  He"*  is  known  to  be 
appreciably  less  than  the  mobility  of  a  He^  atom. 
This  is  explained  by  the  suggestion  that  electrostric- 
tion  effects  increase  the  liquid  density  in  the  immedi- 
ate vicinity  of  the  ion  so  that  the  ion  drags  around  with 
it  about  50  He^  atoms.    If  an  almost  free  electron  can 
exist  in  the  liquid  there  may  be  an  additional  effect 
which  results  in  a  still  greater  effective  mass.   The 
way  in  which  these  concepts  might  be  used  to  calculate 
the  mobilities  is  briefly  discussed.    Various  experi- 
mental consequences  of  this  picture  of  an  ion  are 
suggested.   (Author) 

Princeton  U  . ,  N .  J . 
SURFACE  DIFFUSION  AND  RECOMBINATION 
HYDROGEN  ATOMS  ON  GLASS,  by  Kin  Tsu  (Doctoral 
thesis)  and  Michel  Boudart.  Rept.  on  Contract  AF 
49(638)32.  [1959]  37p.  26  refs.  AFOSR-TN-60-195. 
Order  from  LCmi$3. 00.  Dh$6. 30  PB  147  660 


A  kinetic  study  of  the  recombination  of  hydrogen  atoms 
on  glass  has  been  carried  out.  At  low  temperatures , 
the  catalytic  rate  appears  to  be  limited  by  the  adsorp- 
tion process  on  the  entire  surface.  At  higher  temper- 
atures ,  it  becomes  controlled  by  the  surface  diffusion 
of  adsorbed  atoms  to  uniformly  distributed  active  sites. 
At  still  higher  temperature,  reaction  takes  place  di- 
rectly and  exclusively  on  the  active  sites .  A  theory  is 
presented  that  describes  the  transition  between  the 
kinetic  regimes  and  the  regime  of  surface  diffusion. 
The  experimental  data,  characterized  by  a  compli- 
cated Arrhenius  behavior,  are  explained  by  this  here- 
tofore unexplored  mechanism  of  heterogeneous 
catalysis.  (Author) 


Reaction  Motors  Div. ,  Thiokol  Chemical  Ck)rp. , 

Denville,  N.  J. 
IONIZATION  IN  ROCKET  FLAMES,  by  J.  Nichol, 
V.  Sinninski  and  H.  G.   Wolfhard.   Rept.  on  Contract 
AF  49(638)305.  [1960]  17p.   12  refs.  AFOSR-TN- 
60-285. 
Order  from  LC  mi$2.  40,  ph|3.  3D  PB  147  545 

The  temperature  in  the  combustion  chamber  of  a  rocket 
motor  can  be  sufficiently  high  to  maintain  a  relatively 
large  degree  of  thermal  ionization  when  small  qvianti- 
ties  of  an  alkali  metal  are  added  to  the  flame  gases. 
This  paper  describes  a  series  of  measurements  of  ion 
concentrations  obtained  under  various  conditions  in  a 
rocket  motor  combustion  chamber. 


Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
PRECISE  MEASUREMENT  OF  DENSFTY  AND 
SURFACE  TENSION  AT  TEMPERATURES  UP  TO 
lOOO^C  IN  ONE  APPARATUS,  by  Max  R.  Lorenz  and 
George  J.  Janz.   Technical  rept.  no.  3  on  Contraa 
Nonr-591(10).    Aug  59,   20p.  9  refs.    AD-226  420. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  712 

A  method  for  the  precise  measurement  of  surface 
tension  and  density  of  molten  salts  in  one  apparatus 
at  temperatures  up  to  1(X)0°C  is  reported.   The  es- 
sential features  of  the  apparatus  are  a  density  bob  of 
special  design  to  enable  surface  tension  data  to  be 
gained  simultaneously,  and  a  continuously  variable 
height  crucible  arrangement  for  the  liquid  sample.    A 
description  of  the  apparatus  and  the  calibration  pro- 
cedures are  given  in  detail.   The  results  for  molten 
potassium  nitrate  up  to  470^0  are  reported  to  illus- 
trate the  method.   (Author) 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
PHOTOCHEMISTRY  IN  THE  SOLAR  FURNACE,  by 
Rudolph  J.  Marcus  and  Henry  C.  Wohlers.    Final  rept. 
on  Contract  AF  19(604)3477.   28  Dec  59,  57p.   16  refs. 
SRI  Proj.    SU-2508;  AFCRC-TR -60-223. 
Order  from  LC  mi^.  60.  ph$9.  30         PB  147  489 

The  solar  furnace  can  be  used  as  a  cool,  intense 
light  source.    Equipment  has  been  designed  for  use  of 
this  light  source  for  photochemical  reactions  in  the 
liquid  phase.    Evidence  is  presented  on  the  stoichi- 
ometry  and  mechanism  of  the  phot oreductionof  cerlc 
perchlorate  as  it  proceeds  in  the  solar  furnace.   Light 
from  the  focal  spot  of  the  furnace  also  has  been 
obtained  as  parallel  light  in  order  to  make  spectral 
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and  energy  measurements*    The  use  of  a  furnace  with 
front- silvered  optics  Is  delBcribed.    Two  energy  stor- 
ing reactions  have  been  studied  with  this  light  source. 
Of  these,  the  cerous-cerio  reaction  does  not  produce 
measurable  quantities  of  hvdrogen,  and  the  photolysis 
of  nitrosyl  chloride  will  r^uire  a  flow  system  in 
order  to  avoid  back  reacti<^ns.    It  is  obvious  that 
other  and  better  energy-storing  reactions  need  to  be 
investigated,  using  this  noVel  light  source.    (Author) 


Technical  U.  ,   Vienna  (Ai^stria) 
THE  ADSORPTION  OF  TOBACCO  SMOKE:  HOW 
FAR  IS  A  CIGARETTE   ITS  OWN  FILTER?  by 
Alfred  Dobrowsky.    [Final  rept.  pt.   H.    1  Dec  58- 
30  Sep  59,  on  Behavior  d  4  Streaming  Aerosol  and  its 
Interaction  with  Solid  Obstiicles]  Contract  DA  91-591- 
EUC-1011.    [16  htov  59]  7p.   2  refs.    AD- 230  180. 
Order  from  LC  mi%\.  80.  ^$1.  80  PB  148  312 

An  experimental  program  Was  conducted  to  determine 
the  ability  d  tobacco  for  absorbing  tobacco  smoke 
aerosol.    A  100-g,  68- mm  cigarette  was  smoked  by 
forcing  40  cc  of  air  through  it  in  2  sec;  the  process 
was  repeated  2  times  per  rtiinute.    This  smoke  was 
p>assed  through  a  second  cigarette  erf  identical  size 
and  finally  into  wadding  tr^ps.    The  tobacco  aerosol 
was  elutriated  from  the  tobacco  of  the  second  ciga- 
rette and  from  the  wadding  with  di-n-octyl  phthalate. 
Repeated  experiments  established  that  an  average  of 
61.  4%  of  the  aerosol  was  trapped  by  the  tobacco  in  the 
second  cigarette  and  38.  65^  by  the  wadding.    It  was 
estimated  that  a  15  mm  cejlulose  acetate  filter  ad- 
sorbs the  same  amount  of  ijobacco  aerosol  as  17  mm 
of  tobacco. 


Technical  U.  ,   Vienna  (Aijstria) 
AEROSOLS  OF  HCL-H2OKND  SO3-H2O. 


PART  L 


ISOTHERMIC  PROCESS,  by  Alfred  Dobrowsky.  [Final 

rept.  pt.   B,   1  I>BC  58-30  S^  59.  on  Behavior  of  a 

Streaming  Aerosol  and  its  Interaction  with  Solid 

Obstacles]  Contract  DA  9L- 591 -EUC- 1011. 

fl6  Nov  59]  13p.    6  refs.    AD- 230  178. 

Order  from  LC  mi$2.  40,  t'h$3.  30  PB  148  310 


Assuming  that  the  stability 


of  an  aerosol  is  given  by 


the  equality  of  the  componetits  partial  pressures  above 
the  liquid  aerosol  and  in  the  gasroom  the  systems 
H2O  and  SO3-  H2O  are  considered.    In  the  HCL-  H2O 
system  we  have  two  partial  vapor  pressures.    HCL 
and  H2O.    In  the  SO3-H2O  system  part  d  the  water 
vapor  is  consumed  in  transforming  SO3  into  H2SO4. 
A  further  part  of  water  vapor  is  consumed  in  diluting 
the  said  H2SO4  until  the  water  partial  pressure  d  the 
H2SO4-H2O  aerosol  is  equ^l  to  the  partial  pressure  of 
the  remaining  gaseous  water  vapor.    Formulas  are 
given  for  the  aerosol  masses  as  a  function  of  the  HCL 
or  SO3  mass  and  temperati^e  and  relative  humidity  in 
an  isothermic  process.    Th^  aerosol  masses  are  tab- 
ulated for  9  meteorological! conditions,   i.  e. ,  for  0°, 
150.  30O.  each  at  70.   85.    1J00%  relative  humidity  and 
each  for  6  different  masses]  of  HCL  or  SO3.   (Author) 


Technical  U.  ,  Vienna  (Austria) 
AEROSOLS  OF  HCI-H2O.    PART  IL    ADIABATIC 
PROCESS,    by  Alfred  Dobrolwsky.    [Final  rept.   pt.   C, 
1  Dec  58-30  Sep  59.  on  BehAvior  of  a  Streaming 


Aerosol  and  its  Interaction  with  Solid  Obstacles,  Con- 
tract DA  91-591- EUC- 1011].  [16  Nov  59]  lip.  5  refs 
AD- 230  174. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  311 

Into  an  air  volume  of  22400cm^  at  QP,   15°  and  30° 
and  a  relative  humidity  of  i»70%  and  100%  a  mass  of 
18,72  and  288mg  HCI  gas  is  introduced,  i.  e.  ,   1/2, 
2  and  8  millimol.    In  every  case  the  aerosol  mass 
generated  by  an  isothermic  process  is  bigger  than  by 
an  adiabatic  process.    The  aerosol  mass  generated 
by  small  amounts  of  HCI  surpasses  the  HCI  mass 
many  times  (e.  g.    I8mg  HCI,  0°,  r=100%:  isothermic 
68mg  fog,  adiabatic  49mg).    In  the  contrary  a  big 
amount  of  HCI  gives  a  relatively  sit^ll  amount  of  fog 
(e.   g.   288mg  HCI,  OP,   r=100%:  isothermic  126mgfog, 
adiabatic  54mg).    Aerosol's  HCI  concentration  is  high 
at  low  temperatures  (e.  g.    18mg  HCI,  rslOOJ^, 
adiabatic:  0°,  22,  7%  HCI;  30°  16,5%)  and  dry  air 
(e.  g.    18mg  HCI.  r»70%,  0°.  adiabatic:  24,  5%HC1). 
Rise  of  temperature  by  adiabatic  process  is  greatest 
with  warm  and  damp  air  (e.  g.    18mg  HCI,  r=100%: 
QP  A  t53.  8°;  30°Af=5,  5°)  and  high  HCI  masses 
(e.  g.  288mgHCl,  r=100%,  30°:At»ll^.    When  r=705^ 
becomes  A  t  only  circa  the  half  of  the  said  values. 
The  proportion  between  isothermic  and  adiabatic  fog 
masses  is  at  0°  circa  1.  4:  1,  at  30°  circa  3:1  and 
heat  generated  by  the  said  processes  is  nearly  in  the 
same  proportion.    Regularly  the  HCI  concentration 
is  bigger  in  an  isothermic  generated  fog  than  in  an 
adiabatic  one.    Only  small  amounts  of  HCI  give  the 
contrary  effect.    (Author)  (See  also  PB  148  310) 


Technical  U. ,  Vienna  (Austria) 
AEROSOLS  OF  SOf  H2O.    PART  IlL    by 
Alfred  Dobrowsky,    [Final  rept.  pt.  D,   1  Dec  58- 
30  Sep  59,  on  Behavior  of  a  Steaming  Aerosol  and  its 
Interaction  with  Solid  Obstacles]  Contract  DA  91- 
591-EUC-lOll.    [16  Nov  59]  Up.   3  refs.  AD-230179. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  309 

Aerosols  generated  by  different  amounts  of  sulfur 
trioxide  gas  and  air  of  different  temperatures  and 
humidities  are  considered.    The  aerosol  mass,  acid 
concentration,  specific  density  and  normality  are 
calculated.    The  rising  of  ten^)erature  by  adiabatic 
process  is  computed,  as  heat  is  produced  by  conden- 
sation of  SOo  and  H2O  gas,  compounding  H2SO4  and 
dissolving  it  with  further  water  approaching  from 
gaseous  status.    (Author)  (See  also  PB  148  310, 
PB  148  311) 


Technical  U.  ,  Vienna  (Austria). 
THE  DISTRIBUTION  OF  PARTICLE  SIZES  IN  AER- 
OSOLS, by  Alfred  Dobrowsky.    [Final  rept.  pt.   A, 
1  Dec  58-30  Sep  59,  on  Behavior  of  a  Streaming  Aer- 
osol and  its  Interaction  with  Solid  Obsticles]  Contract 
DA  91-591-EUC-lOll.    [16  Nov  59]  20p.  AD-230  176. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  055 

Boltzmann's  equation  gives  the  energy  distribution 
among  a  multitude  of  particles,  and  the  expression 

W(£)  -  B.C  '^-  ^^^^  .  de  gives  the  probabUity  W(e)  of 
finding  a  particle  at  an  energy  level  A(£).  Upon  dis- 
persal of  a  mass  the  surface  area  will  increase.  To 
Increase  the  surface,  energy  has  to  be  extended 
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against  the  surface  tension.   Therefore  a  massdivided 
into  very  small  particles  will  assume  a  higher  energy 
leveL    By  taking  for  a  certain  particle  size  a  certain 
energy  level  we  are  able  to  find  the  size  distribution 
law  of  an  aerosol.  The  time  of  fall  depends  upon  par- 
ticle size  according  to  Stokes'  law.    So  for  a  certain 
size  distribution  we  can  compute  the  sedimentation 
rate,  and  vice  versa,  we  also  can  prove  th.-i  theory's 
results  by  exf)erimental  means.    (Author) 


Technical  U . ,  Vienna  (Austria) 
EFFIQENCY  OF  SOME  MATERIALS  FOR  AERO- 
SOL FILTERING,  by  Alfred  Dobrowsky.  [Final  rept. 
pt.  G,  I  Dec  58-30  Sep  59,  on  Behavior  of  a  Stream- 
ing Aerosol  and  its  Interaction  with  Solid  Obstacles] 
Contract  DA  91-591-EUC-lOll .  [16  Nov  59]  6p. 
2  refs.  AD-230  203. 
Order  from  LC  mi$1.80,  phJl.SO  PB  148  306 

Experiments  were  made  with  tobacco  smoke  to  deter- 
mine the  aerosol -filtering  efficiencies  of  various  ma- 
terials as  compared  to  cellulose  acetate  filters. 
Pressure  drop,  streaming  velocity,  and  filter  space 
were  kept  constant.  Wood  fibers,  wadding,  crepe 
paper,  cellulose  acetate  fibers  in  irregular  arrange- 
ment, and  bird  feathers  were  superior  to  ordinary 
cellulose  acetate  filters ,  while  silica  gels  and  ground 
glass  were  inferior. 


Technical  U.  .   Vienna  (Austria) 
POTENTIAL  FLOW'S  ACCELERATION  FIELD 
AROUND  A  CYLINDER,    by  Alfred  Dobrowsky. 
[Final  rept.  pt.   F,   1  Dec  58-30  Sep  59,  on  Behavior 
of  a  Streaming  Aerosol  and  its  Interaction  with  Solid 
Obstacles]  Contract  DA  91-591-EUC-lOll. 
[16  Nov  59]  6p.  AD-230  177. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  307 

Technical  U. ,  Vienna  (Austria) 
SCATTERING  OF  LIGHT  IN  COLLOIDS.  THE 
PLOTNIKOW  EFFECT,  by  Alfred  Dobrowsky.  [Final 
rept.  pt .  E,  1  Dec  58-30  Sep  59,  on  Behavior  of  a 
Streaming  Aerosol  and  its  Interation  with  Solid  Ob- 
stacles] Contract  DA  91-591-EUC-lOll .  [16  Nov  59] 
lOp.  4  refs.  AD-230  175. 
Order  from  LC  mi$l  .80.  ph$l  .80  PB  148  308 

In  the  Tyndall-effect  the  incoming  light  is  scattered 
by  colloid  particles  .  Generally  the  intensity  of  the 
scattered  light  is  not  sufficient  to  cause  secondary 
scattering  effects  observable  by  the  common  means 
used.  Using  infrared  light  and  colloids  of  larger  parti- 
cle size  the  secondary  scattering  effect  dissipating 
over  the  whole  colloid  volume  is  easy  to  detect 
(Plotnikow  -  effect)  by  films  for  infrared  light.  In  this 
paper  a  theory  about  the  Plotnikow  effect  is  advanced 
and  the  calculation  for  the  intensity  field  is  given  and 
the  connection  between  the  Tyndall  and  Plotnikow  ef- 
fects is  discussed.  (Author) 

EARTH  SCIENCES 


Danish  National  Committee  d  URSI. 
THE  CORRELATION  BETWEEN  EARTH  CURRENTS 
AT  GODHAVN  AND  MAGNETIC  DISTURBANCES.  b> 
Eigil  Ungstrup  and  Arne  R.  Pedersen.   Technical 
note  no.   1  on  Contract  AF  61(514)1309.    31  July  58. 


7p.  1  ref.    AFCRC  TN-58-641;  AD-231  805. 
Order  from  LCmi$  1.80,  ph$1.80  PB  146  136 

An  investigation  is  presented  of  correlation  between 
earth  currents,  as  determined  by  orientating  meas- 
urements at  Godhavn  during  the  months  of  August, 
September,  and  October,   1957,  and  geomagnetic  dis- 
turbances.   A  distinct  correlation  is  shown  to  exist 
between  the  daily  variations  (average  values  for  a 
month)  d  the  earth  currents  and  the  geomagnetic  dis- 
turbances, the  latter  being  expressed  by  the  local  K- 
index  for  Godhavn.    A  graphical  representation  of  3- 
hourly  values  of  earth  currents,  local  K-indices,  and 
planetary  Kp-values  suggests  a  good  correlation  be- 
tween all  ofthese  quantities.   (Author) 


Danish  National  Cwnmittee  of  URSI. 
RESEARCH  ON  RELATIONSHIPS  BETWEEN  NATU- 
RAL ATMOSPHERIC  RADIO  PHENOMENA  AND 
GECMAGNETIC  FIELD,  by  Jorgen  Rybner  and  Eigil 
Ungstrup.   Technical  (Final)  rept.  on  Contract  AF 
61(514)1309.   July  59,  14p.  3  refs.    AFCRC  TR- 
59-275;  AD-231  803. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  146  135 

The  investigation  consists  in  recording  audio-fre- 
quency radio-wave  phenomena  at  Godhavn,  Greenland, 
in  cooperation  with  the  U.S.  National  Committee  of 
U.  R.  S.  I.  at  the  request  of  the  American  Committee 
which  has  erected  a  chain  of  stations  along  the  East 
Coast  erf  America.   The  work  consists  in  recording 
for  two  minutes  every  hour  the  electro-magnetic 
atmospherics  of  audio-frequencies  by  means  of  a 
special  equipment  consisting  erf  an  aerial,  an  ampli- 
fier, and  a  specially  built  tape  recorder.   The  equip- 
ment has  been  built  and  designed  at  the  laboratories 
of  the  Royal  Technical  University  of  Denmark. 

Climatology  and  Meteorology 


Air  Force  Cambridge  Research  Center  [Bedford] 

THE  FEASmiLITY  OF  THE  IDENTIFICATION  OF 

HAIL  AND  SEVERE  STORMS,  by  D.  Atlas  and 

R.  J.   Donaldson,  Jr.  Jan  55,  declassified  6  May  60. 

95p.   37  refs.  Air  Force  Surveys  in  Geophysics  no.  65; 

AFCRC -TN -55 -21. 

Order  from  LC  mi$5.  40.  ph$l5.  30  PB  148  036 

Some  properties  of  hail  felt  to  be  important  for  its  re- 
mote detection  and  identification  have  been  discussed. 
A  number  of  techniques  for  detecting  and  possibly  iden- 
tifying hail  have  been  proposed:  (1)  Measurement  of  the 
difference  in  returned  signal  intensity  between  vertical 
and  horizontal  polarization.  (2)  Absolute  echo  intensity. 
(3)  Echo  intensity  contour  mapping  of  a  suspected  hail 
region.  (4)  Pulae-to-pulse  echo  fluctuations.  (5)  Detec- 
tion of  electrical  activity  in  thunderstorms.  (6)  Geom- 
etry of  the  radar  echo.  Of  the  techniques  listed,  the 
polarization  and  echo  fluctuation  methods  offer  possi- 
bilities for  uniquely  identifying  the  presence  of  hail. 

Air  Force  Cambridge  Kesearch  Cenier  [Bedford] 

RESULTS  OF  CONTROLLED -ALTITUDE  BALLOON 
FLIGHTS  AT  50,  000  TO  70,  000  FEET  CURING 
SEPTEMBER  1952,  by  Richard  A.  Craig  and  Thomas 
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O.  Haig.  Feb  53,  291p.  Air  Force  Surveys  In  Geo- 
physics no.   30;  AFCRC-TH-53-4. 
Order  from  LC  mi$ll.  10.  |ph$45.  60  PB  148  034 


Army  Signal  Research  anU  Development  Lab.  ,  Fort 

Monmouth,  N.  J. 
CALCULATOR   FOR  TEMl>ERATURE-HUMIDITY 
COMPUTATION,    by  Gwendolyn  L.   Killen  and  Leonard 
E.    Evenson.    24  Nov  58.  2^.   4  refs.   USASRDL  Tech- 
nical rept.  2010.    AD- 227  l03. 
Order  from  LC  mi $2.  70,  iih$4.  80  PB  147  995 

Measurement  of  atmospheric  humidity  and  tempera- 
ture from  aircraft  using  a  Stagnation- type  measuring 
system  with  a  resistance- type  humidity  sensor,   such 
as  humidity- temperature  treasuring  set  AN/AMQ-7 
and  humidity  element  ML-476(   )/AMT,  presents  com- 
putational problems  in  reducing  the  readout  data  to 
true  free- stream  values.    The  theory,  design  criteria, 
and  operation  of  a  circular  slide- rule  type  calculator 
designed  to  facilitate  thesei  computations  are  described. 
The  device  simply  and  effectively  provides  for  a  lock-  in 
adjustment  for  the  humiditjr  sensor,  conversion  of  the 
output  function  of  this  sensfjr  to  dewpoint  temperature, 
and  application  erf  the  necessary  aerodynamic  correc- 
tions to  the  indications  froln  tfie  measuring  set.  Pres- 
sure altitude  and  calibrated  airspeed  (or  Mach  number) 
are  used  in  the  computations.    The  final  readout  gives 
the  true  free- stream  conditions  of  temperature  and 
dewpoint  temperature.    TTit  calculator  is  intended  for 
use  at  aircraft  speeds  belo(w  Mach  number  1.0.    By 
modification  of  the  appropijiate  scales,  the  design  can 
be  easily  adapted  for  use  wfith  other  equipments  of 
similar  design.    (Author) 


Army  Signal  Research  and  Development  Lab. ,   Fort 

Monmouth,   N.  J.  I 

AN  EXPERIMENTAL  PICltURE  COMPARATOR  FOR 
USE  IN  EVALUATING  WBATHER  RADAR  SCOPE 
PHOTOGRAPHS,   by  Ewart  F.   Annet.    15  July  59,    12p 
USASRDL  technical  rept.   i057;  AD- 220  784. 
Order  from  LC  mi $2.  40,  (>h$3.  30  PB  148  114 

I 
Because  of  the  importance  tf  weather  radar  photo- 
graphs in  analyzing  storms|,  there  is  a  need  for  a  de- 
vice for  rapidly  comparing|and  evaluating  many 
photographs  erf  the  same  stbrm  situaticMi  taken  at 
various  time  intervals.    A  Comparator  is  described 
and  its  limitations  listed.    An  experimental  refrac- 
tive system  which  was  developed  is  also  described 
and  its  advantages  listed.    Results  indicate  that  the 
comparator  is  not  fully  satisfactory  and  that  work 
should  continue  on  development  of  an  improved  re- 
fractive system.  (Author) 


Army  Snow,  Ice  and  Perniafrost  Research  Estab- 
lishment, Wilmette,  111. 

AIR  TEMPERATURE  ANDi  PRECIPITATION  ON  THE 

GREENLAND  ICE  CAP,  by  Marvin  Diamond.    Oct  58, 

13p.   16  refs.    Research  rept.  43. 

Order  from  LC  mi$2.40,  pM3.  30  PB  148  469 

Charts  of  mean  annual  air  (emperature  and  prreciplta- 
tion  over  the  ice  cap  are  constructed  on  the  basis  erf 
snow-profile  stutlies  at  8  locations,  data  collected  for 
several  years  after  1953  at, two  U.S.  Air  Force 
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weather  stations,  and  records  from  expeditions  since 
1930.   The  warming  trend  in  the  Arctic  appears  to 
have  occurred  to  a  lesser  degree  on  the  ice  cap, 
px)8sibly  because  erf  the  effect  of  the  snow  cover.   The 
lowest  mean  annual  temperature  in  South  Greenland  is 
estimated  to  cx:cur  within  the  area  bounded  by  the 
2500  m  contexir  and  the  -18C  isotherm;  mean  annual 
temperature  at  2700  is  estimated  as  -20.  9C.    In  North 
Greenland,  the  rrtan  annual  temperature  at  1700  m  is 
estimated  at  -22C.  The  presence  of  ice  glands  in  the 
snow  and  daily' max  summer  temperatures,  estimated 
from  records  of  coastal  stations,  indic'ate  a  jxjten- 
tially  high  incidence  of  melting  at  about  1300  m  eleva- 
tion and  some  melting  at  1700  m  in  North  Greenland, 
and  melting  up  to  2700  m  in  the  South.  Annual  accumu- 
lation is  2-3  times  as  great  at  2500  m  on  the  west 
side  of  the  ice  e:ap  as  at  the  crest.    Sexilh  of  660N, 
precipitation  may  be  about  twice  as  great  on  the  east 
side  of  the  crest  as  in  the  west.    (Author) 


Army  Snow,  Ice  and  Permafrost  Research  Establish- 
ment,  Wilmette,  111. 

INVESTIGATIONS  OF  FOG  WHITEOUT,  by  Howard 

Reiquam  and  Marvin  Diamond.  July  59,   23p.   35  refs. 

Research  rept.  52;  AD- 226  992. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  471 

The  results  erf  studies  on  the  physical  properties  of  fog 
whireout,  as  it  ex;curred  at  Site  2  on  the  Greenland  Ice 
Cap  in  the  summers  of  1956  and  1957,  are  reported. 
The  instruments,  methods  of  measurement,  and  data- 
reduction  techniques  used  are  described.  Attempts  at 
dissipating  whiteout  by  Agl  seeding  are  discussed 
briefly.   Emphasis  was  given  to  measurements  of  fog- 
particle  size  distribution,   liquid -water  content,   rela 
tive  humidity,  visibility,  and  atmospheric  nuclei.  The 
synoptic  situations  for  2  selected  cases  of  fog  whiteout 
at  relative  humidities  of  less  than  100%  (possibly  be- 
cause of  the  presence  of  salt  solutions)  are  described. 
The  balance  between  the  rate  at  which  water  is  made 
available  in  the  air  as  it  is  lifted  over  the  Ice  Cap  and 
the  rate  of  water  flux  to  the  snow  surface  is  computed. 
Efforts  at  fog  dispersal  by  Agl  seeding  from  the  ground 
were  inconclusive.  (Author) 


Avco  Corp.  ,  Wilmington,  Mass. 
RESEARCH  CONCERNING  FORECASTING  ANOM- 
ALOUS PROPAGATION  AT  HIGH  LATITUDES. 
ANOMALOUS  foF2  VARIATIONS  IN  THE  ANTARC- 
TIC, by  G.   E.  Hill.    Scientific  rept.  no.  5  on  Con- 
tract AF  19(604)40^2.    Apr  60,  43p.   7  refs.   Tech- 
nical rept.   RAD-TR-60-13;  AFCRC-TN-60-362. 
Order  from  LC  mi$3.  30,  phJ7.  80  PB  147  658 

The  daytime  minimum  in  the  F2- layer  critical  fre- 
quency, which  is  often  observed  in  the  Antarctic,  is 
explained  on  the  basis  of  a  venical  shear  in  the  hori- 
zontal wind  (neutral  air)  and  the  resulting  movement 
of  charged  particles  in  the  presence  of  the  earth's 
magnetic  field.    The  diurnal  variation  of  the  F2- layer 
critical  frequency,  as  expressed  by  the  noon  minus 
the  midnight  value,  D,  is  normally  positive,  but  in 
the  case  of  the  daytime  minimum,  is  negative.    A 
three- level  model  of  the  F  region  has  been  developed 
for  the  purpose  of  demonstrating  the  effect  of  a  verti- 
cal wind  shear  on  the  electron  concentration.    The  re- 
sults of  electron-density  computations  for  several 
cases  have  shown  that  the  characteristic  F2- layer 


critical  frequency  variations  can  be  explained  on  the 
basis  of  a  wind  shear  of  the  order  of  25  to  50  meters 
per  second  per  100  kilometers.    The  wind  shear  can 
account  for  most  of  the  "anomalous"  behavior  in  the 
Anurctic. 


Minnesota  U.  School  of  Physics,  Minneapolis. 
METEOROLOGICAL  STUDIES  USING  CONSTANT 
ALTITUDE  BALLOONS,  by  Homer  T.   Mantis  and 
William  F.  Huch.  Technical  rept.   no.   AP- 14  on  At- 
mospheric Physics  Program,  Contract  Nonr-710(22). 
Aug  59.  69p.    12  refs. 
Order  from  LC  mi*3.  90.  ph$10.  80  PB  147  696 

In  the  course  of  a  project  to  investigate  the  behavior  of 
plastic  balloons,  a  number  of  balloon  flights  were  made 
in  the  upper  troposphere  with  very  accurate  positioning 
and  precise  altitude  control.    These  balloon  flights 
yielded  what  is  believed  to  be  unique  information  on 
wind  structure  at  intermediate  scale.    This  report  con- 
sists of  three  separate  papers;  the  first  is  a  descrip- 
tion of  the  balloon  system  used  for  precise  trajectories 
the  second  summarizes  the  information  on  wind  struc- 
ture at  intermediate  scale  and  the  third  reviews  the 
work  on  the  relationship  between  synoptic  forces  and 
constant  altitude  balloon  trajectories. 


Weather  Forecasting  Research  Center,  U.  of 

Chicago,  111. 
^UDIES  IN  WEATHER  ANALYSIS  AND  FORE- 
CASTING, ed.  by  Sverre  Petterssen.    Final  repc.  for 
1957-1959,  on  Contract  AF  19(604)2179.    Feb  60, 
507p.  18  refs.   AFCRC  TR-60-232;  AD- 234  282. 
Order  from  LC  miJU.lO,  ph$77.40       PB  146  368 

Contents: 

The  evolution  of  energy  gain  by  the  atmosphere 
through  contact  with  the  ground  or  ocean 

Evaporation  fremi  the  oceans 

Outline  of  a  project  to  investigate  the  effects  of  heat 
sources  and  sinks  on  the  development  of  weather 
and  motion  systems 

On  the  influence  of  heat  exchanges  on  mocion  and 
weather  systems  (a  short  summary  published  by  the 
National  Academy  erf  Sciences,  vol.  45,  no.  12, 
pp.   1655-1663,   1959,  under  the  title  "Heat  exchange 
and  weather  forecasting" 

On  some  weather  influences  due  to  warming  of  the 
air  by  the  Great  Lakes  in  winter 

On  the  heat  sources  and  sinks  associated  with  mobile 
cyclones 

Moisture  analysis  and  water  budget  in  some  non- 
developing  cases 

Computation  of  precipitation  from  large-scale  vertical 
motion 

A  meteorole)gical  coordinate  system  in  which  the 
earth's  surface  is  a  coordinate  system 

On  summer  cyclogenesis  in  western  Canada  associ- 
ated with  upper  cx)ld  le>ws 

An  investigation  of  nighttime  thunderstorms  in  the 
central  United  States 

Investigation  of  cold  waves  at  Chicago,  Illinois 

An  investigation  of  the  existence  of  an  Aleutian  low 
singularity 

The  thermal  field  of  the  arctic  stratosphere  near 
80°  W  in  January 


Frost  Science 


Army  Snow,  Ice  and  Permafrost  Research 

Establishment,  Wilmette,  111. 
DEEP  CORE  DRILUNG  IN  ICE,  BYRD  STATION, 
ANTARCTICA,  by   R.  W.  Patenaude,  E.  W.  Marshall, 
and  A.  Gow.  July  59,  Up.  Technical  rept.  60; 
AD-227  121 . 
Order  fromLC  mi$2.40,  ph$3.30  PB  148  467 

The  preliminary  results  of  core  examinations  and 
drill-hole  temperature  studies  from  Nov  1957  - 
Jan  1958  are  reported,  and  the  drilling  equipment  and 
techniques  are  described.  Drilling  was  accomplished 
with  a  Failing  model  314  rotary  skid- mounted  well- 
drilling  rig  with  a  38-ft  mast,  powered  by  a  43-bhp 
Buda  gasoline  engine .  Two  types  of  bits  ,  both  cutting 
a  3  7/8-in.  core  and  a  5  3/4-in,  hole,  were  used. 
The  speed  of  rotation  was  varied  from  40-75  rpm,  and 
the  rate  of  penetration  ranged  from  2.5-10  in./min. 
Compressed  air  was  used  as  the  drilling  fluid.  Good 
quality  cores  were  obtained  down  to  1013  ft  with  a 
98%  recovery .  Examination  of  the  cores  revealed  the 
presence  of  a  detailed  stratigraphic  sequence  down  to 
a  depth  of  400  ft,  consisting  of  alternating  layers  of 
coarse  and  fine-grained  snow  associated  with  ice  bands 
4mm  thick,  which  appeared  singly  or  in  closely 
spaced  groups  at  regular  intervals  .  Below  this  depth 
the  ice  was  very  homogeneexis ,  except  for  thin  ice 
bands  which  persisted  to  the  bottom.  The  mean  den- 
sities for  meter  increments  to  a  depth  of  150  ft,  den- 
sities determined  from  spot  samples  at  5  points  from 
400-721.5  ft,  and  drill-hole  temperatures  down  to 
1000  ft  are  tabulated.  (Author) 


Army  Snow,  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette,  111. 

FLEXURAL  STRENGTH  OF  CLEAR  LAKE  ICE.  by 

Robert  D.  Hitch.  Master's  thesis.  July  59,   I2p. 

5  refs.  Technical  rept.  65;  AD-231  914. 

Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  477 

Values  for  the  modulus  erf  elasticity  and  strength  of 
fresh-water  lake  ice  in  flexure  were  determined  by 
laboratory  experiments  on  63  beams  tested  under  var- 
ious rates  of  loading  at  -5C  and  -20C.   The  results 
were  obtained  by  measuring  the  center  defleaion  of  the 
test  beam  and  the  le>ad  simultaneously.   Third  point 
loading  was  used  in  order  to  develop  a  more  favorable 
distribution  of  bendii^  stresses  in  the  middle  third  of 
the  beam  than  with  a  simple  beam.    The  experiments 
indicate  that  properties  of  ice  vary  according  to  load- 
ing rate,  temperature,  and  crystal  size.    Specifically 
the  results  show:  (1)  lower  temperatures  give  higher 
values  of  the  mexlulus  of  elasticity  and  strength,  (2) 
ice  with  larger  crystals  will  have  a  higher  modulus  erf 

elasticity  but  little  difference  in  strength,  and  (S)  the 
rate  of  loading  increases  the  modulus  of  elasticity  but 
has  little  effect  on  the  strength  except  at  low  tempera- 
tures where  higher  strength  values  are  erf)tained  with  a 
faster  rate  erf  leveling.  (Author) 
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Army  Snow,  Ice  and  Permafrost  Research 
Establishment.  Wilmetie,  111. 

glj\ciological  investigations  in  the  THULE 

RAMP  AREA,  by  Valter  Schytt.    Rept.  on  North- 
western U.  Contract  DA  ll- 190-eng-l2.    Apr  55, 
93p.  5  refs.    SIPRE  rept.j  28. 
Order  from  LC  mi$5.  40,  ph$l5.  30  PB  148  465 

During  the  1954  field  season,  from  19  June  to  29  Aug- 
ust, accumulation  and  ablation  measurements  were 
made  on  the  Ramp  and  farther  inland  to  Mile  20  (from 
Thule  Take-off).    Meteor i)logical  measurements  were 
obtained  for  correlation  4ith  the  glaciological  work. 
Accumulation  on  the  Ramp  averaged  55  cm  of  snow 
and  varied  considerably,  showing  high  values  on  con- 
cave slopes  and  low  values  on  convex  slopes.    Far- 
ther inland,  the  order  of  magnitude  of  winter  snow 
depths  was  100  cm  from  l^ile  4  to  Mile  7;  150  cm 
from  Mile  8  to  Mile  14;  afid  100  cm  from  Mile  15  to 
Mile  20.    Except  for  a  naifrow  belt  of  winter  accumu- 
lation just  inside  the  edge  of  the  glacier,  the  Ramp 
below  700  m  belonged  to  Che  area  with  net  ablation. 
Studies  were  made  on  formation  of  superimposed 
ice;  debris  features  in  th^  moraine  area;  and  ice 
movement  and  struaure  iii  the  vicinity  of  Thule 
Take-off.    Some  observations  on  trafficability  of  the 
route  are  included.    (Authbr)  (Also  included  in 
PB  146  024) 


Army  Snow,  Ice  and  Perinafrost  Research 

Establishment,  Wilmett0.  111. 
INSTRUMENTATION  OF  |CE  CAP  STATIONS,  by 
B    Lyle  Hansen.    Preliminary  rept.  Apr  55,  7p. 
SIPRE  rept.   23. 

Order  from  LC  mi$  1.80,  ph$  1.80  PB  148  462 

Two  stations  on  the  Greenland  Ice  Cap  were  instru 
mented  as  follows:  (1)  copjper  resistance  thermom 
eters  were  installed  to  deflermine  the  effect  of  the 
buildings  on  the  subsurface  temperatures;  (2)  a  re- 
cording bench  mark  was  iiisialled  and  the  elevations 
of  seleaed  points  in  the  biiidlings  were  determined  by 
leveling  from  the  bench  mirk;  (3)  reference  points 
were  established  at  which  diameters  of  the  tubes  are 
measured  and  from  which  the  orientation  of  the  tubes 
can  be  determined  by  observations  with  a  transit;  and 
(4)  various  types  erf  pressure  cells  were  installed  in 
order  to  determine  some  df  the  forces  causing  defor- 
mation of  the  buildings.    (Author)  (Also  included  in 
PB  146  024) 


[Army]  Snow,  Ice  and  Permafrost  Research  Estab- 
lishment, Wilmene,  111. 

PENETRATION  OF  SHAPED  CHARGES  INTO 

FROZEN  GROUND,  by  Robert  Benert.  Apr  57.  23p. 

i  refs.  Technical  rept.  45;  AD- 141  808. 

Orxler  from  LC  nru$2.  7a  pW4.  80  PB  148  470 

Tests  were  conducted  in  1965-56  at  Fort  Churchill 
(Man. )  with  6  standard  and  experimental  shaped 
charges  to  determine  their  usefulness  in  producing 
holes  to  receive  explosives  for  the  excavation  of  fox- 
holes.   The  typical  hole  produced  in  sandy  silt  with  a 
12-in.  peat  cover  consisted  of  a  crater  surrounding  a 
narrow  deep  hole.    Max.  penetration  depths  ranged 
from  108  in.  for  the  40-lb  M3  charge  to  22  in .  for  th^ 
2.  75 -oz  IXj  Pont  jet  tapper.    The  M2  (10  lb).  M2A3 


(15  lb),  and  M3  met  the  min.  hole -dimension  require- 
ments (5  ft  deep  by  2  in.  wide);  the  20-lb  and  5 -lb  ex- 
perimental charges  were  inadequate.  Performance  of  the 
jet  tapper  indicated  that  further  experiments  with 
charges  of  this  design  are  advisable.    Buried  boulders, 
though  sometimes  shattered  by  the  jets  ,  more  fre- 
quently blocked  them,  and  incomplete  tests  on  natural 
ice  indicated  a  relatively  greater  penetrability  than  the 
tests  on  frozen  ground.    The  theory,  methods,  and 
equipment  of  the  tests  are  described  in  detail,  and  the 
data  obtained  are  tabulated  and  graphed.    (Author) 


Army  Snow,  Ice  and  Permafrost  Research  Estab- 
lishment, Wilmene,  111. 
RADIATION  MEASUREMENTS  ON  THE  GREEN- 
LAND ICE  CAP,  by  M.  Diamond  and  R.  W.  Gerdel. 
Oct  56,  26p.  9  refs.    Research  rept.   19. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  468 

Measurements  were  made  of  global  and  net  radiation 
between  6  July  and  7  August  1955  at  a  site  on  the 
Greenland  Ice  Cap  located  near  78'^.    latitude  and  at 
an  elevation  of  6800  ft.    Diffuse  sky  radiation  amounted 
to  only  19%  of  all  incoming  global  radiation  measured 
at  the  Ice-Cap  research  site.    Incident  global  radia- 
tion was  reduced  by  6%  in  the  presence  of  a  0.  5  cloud 
cover.     The  long- wave  radiation  balance  at  this  site 
»n  the  Ice  Cap  was  always  negative  during  the  period 
overed  by  this  study.    Errors  associated  with  the 
measurement  erf  solar  radiation  at  the  low  sun  angles 
which  prevailed  at  the  research  site  were  found  to  be 
about  -3%.   During  periods  erf  blowing  and  drifting 
snow,  6%  more  global  radiaticm  was  measured  at 
1 .  25  m  above  the  snow  surface  than  at  5.7  m  eleva- 
tion.  The  atmospheric  transmission  coefficient  at  the 
Ice  Cap  site  was  found  to  be  0.  968.   The  heat  balance 
of  the  snow  cover  as  computed  from  the  radiation 
measurements  and  a  temperature  profile  in  the  snow 
was  found  to  be  7.6  ly/day  at  the  Ice-Cap  site.    (Also 
included  in  PB  146  023) 


Army  Snow,  Ice  and  Permafrost  Research 

Establishment,  Wilmette,  111. 
ROLE  OF  THE  ELECTRIC  DOUBLE  LAYER  IN 
THE  MECHANISM  OF  FROST  HEAVING,  by 
L.  A.  Cass  and  R.  D.  Miller.  Rept.  on  Cornell  U. 
Contract  DA- 1 1-190- eng- 23.  Aug  59,  27p.  21  refs. 
Research  rept.  49. 
Order  from  LC  mi$2.70.  ph$4.80  PB  148  466 

It  is  suggested  that  the  osmotic  activity  of  the  electri- 
cal double  layer  on  mineral  particles  can  account  for 
the  heaving  phenomenon  in  soils ,  and  equations  are 
given  relating  the  osmotic  pressure  (and  freezing 
temperature)  of  water  at  the  base  of  a  growing  ice 
lens  to  overburden  pressure,  depth  of  water  table, 
depth  to  the  conducting  stratum,  hydraulic  conduc- 
tivity of  soil,  and  rate  of  heave.  Water  flows  to  the 
ice  face  ordinarily  by  hydraulic  conduction ,  bur  by 
diffusion  in  the  unfrozen  film  between  the  upper- most 
panicles  and  the  underside  of  the  ice  lens .  Coarse 
materials  show  little  heave  because  of  diffusion  limi- 
tations on  recharge  of  the  unfrozen  film.  The  theory 
of  Jackson  and  Chalmers  that  super-cooling  is  re- 
quired for  heaving  is  denied,  and  a  "solution  model" 
is  proposed  in  which  heaving  can  occur  in  the  absence 
of  soil .   Various  methods  of  modifying  or  controlling 
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frost  heaving  are  reviewed  in  the  light  of  the  theory, 
and  experiments  are  proposed  for  evaluating  the 
theory.   (Author) 


Army  Snow,  Ice  and  Permafrost  Research  Estab- 
lishment, Wilmette,  111. 

SCIENTIFIC  WORK  OF  PARTY  CRYSTAL.   1954,  by 

Carl  S.  Benson.    Prehminary  rept.  Apr  55,   12p. 

SIPRE  rept.  24. 

Order  from  LC  mi$2.40.  ph$3.30  PB  148  463 

Party  Crystal,  a  small  mobile  scientific  party,  con- 
duaed  snow  studies  during  the  summer  of  1954  on  the 
Greenland  Ice  Cap  eastward  from  Thule,  Greenland. 
Work  included  measurements  of  elevation,  snow  ac- 
cumulation, summer  melting,  and  snow  properties. 
Final  results  of  the  season's  work  will  be  combined 
with  the  work  of  1952  and  1953  and  published  at  a 
later  date.   The  average  annual  accumulation  is  ap- 
proximately 60  cm  of  water  equivalent  for  the  first 
segment  of  the  trail  (58.  5  mi);  drops  to  20  cm  in  the    • 
next  30  mi  and  remains  low  for  approximately  45  mi;   , 
rises  to  nearly  40  cm  for  the  next  85  mi;  then  de- 
creases again  to  the  east.    Along  the  first  40  mi  of 
the  trail,  the  year's  accumulation  of  snow  becomes 
completely  soaked  during  the  melt  season,  making  a 
very  poor  surface  for  vehicles.    Beyond  that  point, 
the  depth  of  soaking  decreases  rapidly.    Ice  masses 
due  to  percolation  of  melt  water  are  very  common 
and  frequently  large  along  the  first  58.5  mi,  de- 
crease in  size  along  the  next  60  mi,  and  occur  very 
infrequently  farther  east.   (Author)  (Also  included 
in  PB  146  022) 

Army  Snow,  Ice  and  Permafrost  Research 

Establishment,  Wilmette,  111. 
^UDIES  ON  VEHICULAR  TRAFFICABIUTY  OF 
SNOW.   PART  II,  by  John  J.  Lanyon.   July  59.  27p. 
6  refs.    SIPRE  rept.  35. 
Order  from  LC  mi$2.70.  ph$4.80  PB  148  460 

The  results  are  reported  of  investigations  during  the 
winters  of  1955,   1956,  and  1957  at  the  Keweenaw 
Field  Station  (Mich. )  and  in  summer  1956  in  N.  Green 
land  to  determine  the  relationship  between  certain 
meteorological  parameters  and  the  traffic -supporting 
capacity  of  snow  cover.   The  vehicles  used  in  the 
studies  included  an  M-7  Ordnance  snow  tractor,  a 
4-pontoon  Tucker  Sno-Cat.  and  an  M-29C  weasel.    A 
Bombardier  Muskeg  Tractor  was  modified  and  instru- 
mented for  use  as  a  testing  dynamometer  vehicle. 
Max.  drawbar  pull  for  the  M-7  tractor  loaded  with 
concrete  blocks  was  obtained  at  a  mean  ground  pres- 
sure of  1  psi.    Max.  efficiency  erf  the  tractor  was  be- 
tween 10  and  20%  slip.   The  efficiency  coefficient  at 
the  Sno-Cat  exceeded  that  of  the  M-7  tractor  by  4%. 
Both  face-angle  grousers  erf  the  Kamm  type  and  Iron 
angle  grousers  of  the  same  profile  were  tested  on 
the  track  pads  of  the  M-7  tractor.    An  increase  of 
30%  in  drawbar  pull  was  obtained  with  supplemental 
grousers,  but  the  overall  results  did  not  appear  to 
justify  the  use  of  face-angle  grousers.    More  tractive 
force  was  developed  on  the  rear  than  on  the  front 
pontoons  of  the  Tucker  Sno-Cat.   Tests  in  Greenland 
indicated  that  drawbar  pull  is  directly  related  to 
both  the  density  and  hardness  of  the  top  50  cm  erf 
snow.    No  relationship  was  found  between  air  tem- 
perature and  snow  trafficability.  drawbar  pull  and 
snow  temperature,  and  snow  hardness  and  density. 
(Author)  273 


Dartmcxith  Coll. ,  Hanover,  N.  H. 
THE  ABSORPTIVTTY  OF  ICE:  A  CRITICAL  RE- 
VIEW, by  J.  B.  Lyons  and  R.  E.  Stolber.    Scientific 
rept.  no.  3  on  Contract  AF  19(604)2159.    31  Oct  59, 
14p.  22  refs.    AFCRC-TN-59-656;  AD-230  753. 
Order  from  LC  ml$2.40,  ph$3.  30  PB  146  195 

The  literature  on  ice  absorptivity  determination  is 
critically  evaluated  in  the  ll^t  erf  new  measurements. 
Clear  flawless  ice  has  transmlsslvlties  close  to  those 
of  distilled  water,  with  the  infrared  absorption  bands 
offset  slightly  toward  higher  wavelengths.    Bubbly  ice, 
the  variety  commonly  encountered  in  nature,  has  ab- 
sorptivltles  in  the  range  erf  100  times  greater  than 
those  fen-  flawless  ice;  this  effect  is  largely  due  to 
scattering.    In  the  visible  and  near  infrared  range 
polycrystalllne  le:e  has  transmlsslvlties  close  to  those 
for  single  Ice  crystals.   The  differential  absorptivity 
for  the  e  and  o-rays  is  shown  to  be  non-existent. 
(Author) 


Vlllanova  U.  ,  Pa. 
ICE  CONTROL  ON  AIRFIELD  RUNWAYS,  by 
G.  N.   Quam.    Progress  rept.  on  Ccmtract  NBy-4303. 
30  Sep  56,  27p. 
Order  from  LC  ml$2.  70.  ph$4.  80  PB  137  412 

A  particularly  appealing  method  of  controlling  ice  on 
airfields  is  to  be  able  to  push  all  the  ice  that  forms 
off  of  the  runways  with  an  ordinary  snowplow,  road- 
scrajjer,  or  street  sweqjer.    Accordingly,  a  search 
for  a  suitable  coating  that  will  almost  eliminate  ad- 
hesion of  Ice  to  the  runway  in  being  made.    The  ad- 
hesion of  ice  to  a  variety  of  coatings  and  other  sur- 
faces is  being  measured  by  both  tensile  and  shear 
techniques.    Attempts  to  synthesize  ionic  piolymers, 
expected  to  be  ice- phobic,  are  being  made. 

Geodesy 


Chicago  Aerial  Industries,  Inc. .  Melrose  Park,  111. 
PRINTER,  PROJECTION,  PHOTOGRAPHIC  EN-29A(  ), 
by  Carvyn  Ellman,  Gary  Lynn  and  others  .  Final  rept. 
on  Contract  AF  30(602)1750.  Jan  59,  28p.  RADC-TR- 
59-22;  AD-210  722. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  123 

The  EN-29A(  )  Photographic  Projection  Printer,  here- 
inafter referred  to  as  an  orthophotoscope ,  is  an  in- 
strument used  to  convert  perspective  aerial  photo- 
graphs into  a  negative  which,  when  printed,  is  the 
equivalent  of  an  onhographic  projection  in  which  all 
horizontal  distances  appear  in  the  same  scale.   Since 
the  scale  of  an  aerial  phe)te>graph  is  constant  only  if 
the  terrain  has  a  constant  elevatlem,  objects  on  a  vari- 
able elevation  terrain  that  are  of  higher  elevation  ap- 
pear larger  than  equal  size  objects  of  a  lower  eleva- 
tion. Accurate  scaling  of  aerial  photograf>hs  is 
impossible. 


Office  erf  Technical  Services.  Dept.  erf  Commerc:e, 

Washington,   D.  C. 
PHOTOGRAMMETRY  (SUPPLEMENT  TO  CTR-335). 
May  60.  7p.  92  refs.    OTS  Seleaive  Bibliography  416. 
Order  from  OTS  $0  10  OTS  SB-416 


A  bibliography  of  report^  bsted  in  the  two  OTS  monthly 
abstract  journals;  U.  S.  Government  Research  Re- 
ports and  Technical  Translations.    Reports  listed 
cover  phocogrammetry  afid  aerial  photography,  as 
well  as  general  researcl|  on  maps  and  mapping. 


Wharton  School  of  Finaiice  and  Commerce,  U.  of 

Pennsylvania,  Philadelptiia. 
A  STUDY  OF  THE  APPLICATION  OF  ELECTRONIC 
SCANNING  AND  COMPUTTER  DEVICES  TO  THE 
ANALYSIS  OF  GEOGRA|WC  PHENOMENA,  by  James  P 
Latham.    Final  rept.  on  Contract  Nonr-551(29). 
31  Aug  59,  6p.    1  ref.   AO-227  256. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  143 

Progress  is  summarized  in  connection  with  the  utiliza- 
tion of  electronic  scannirig  devices  to  measure  and  re- 
cord the  linear  distance  of  the  intercepts  resulting 
when  traverses  sample  a  mapped  distribution.    Deter- 
minations were  made  which  indicate  the  feasibility  of 
scanning  mapped,  and  aetrially  photographed,  distri- 
butions in  a  manner  which  discriminates  phenomena 
differentiated  by  gray  tonjes  or  color.    Capabilities  of 
the  flying  spot  scanner  ate  summarized  with  reference 
to:  (a)  counting  of  the  ocourrences  of  a  particular 
phenomenon  within  a  scanned  field;  (b)  counting  occur- 
rences by  other  phenomena  with  differentiating  gray 
tone  expressions;  (c)  performing  above  functions  in  one 
second  for  fields  4  1/2  x  i4  1/2- in.  by  utilizing  1000 
parallel  scanning  lines  composed  of  1000  elements 
each;  (d)  altering  directiqn  of  scanning  lines  crossing 
field;  and  (e)  reading  out  fcounts  on  display  panels  or 
printed  tape.    Modifications  of  the  flying  spot  scanner 
is  shown  to  increase  capajbllities  with  regard  to  meas- 
uring and  counting  the  nu<nber  of  occurrences  falling 
within  diameter  size  clastees,  measuring  and  counting 
the  intercepts  by  scanning  lines  with  the  occurrences 
of  a  phenomenon,  and  tripling  the  refinement  of  the 
scanning  process. 


Oceanography 


T 


Acoustica  Associates,  Iiic.  ,  Plainview,  N.  Y 


TESTS  OF  ULTRASONIC 
GROWTH.    Final  rept.   on 


INHIBITION  OF  MARINE 
Contract  Nonr- 2764(00). 


11  Aug  59.   Up.   Documen:  DO- 787;  AD- 226  998. 


Order  from  LC  mi$2.  40, 


ph$3.  30 


PB  148  182 


TTie  effect  of  ultrasonic  energy  on  the  rate  of  marine 
growth  was  investigated.    A  stainless  steel  sonar  dome 
was  submerged  in  Biscaynie  Bay,   Miami,   Florida.    An 
Acoustica,  Model  DR-500,  500- w  ultrasonic  generator 
and  2  Acoustica  Model  ATI- 1600  magnetostructive  trans- 
ducers provided  the  ultrasonic  energy  to  the  dome. 
Tests  indicated  that  the  aqtachment  of  marine  growth  on 
a  stainless  steel  surface  >»ras  not  inhibited  by  the  ultra- 
sonic excitation  in  frequeilcy  region  of  26  kc  at  any 
practical  intensity  leveL 


Chesapeake  Bay  Inst . ,  J(ihns  Hopkins  U . 

[Annapolis,  Md.] 
BALTIMORE  HARBOR  CR|UISES  I  -  XVI ,  JULY  1958- 
NOVEMBER  1959.  Dec  59^ 
Ref.  59-4;  AD- 231  588. 
Order  from  LC  mi$9.90,  i)h$34.80 


222p.  Data  rept.  31; 


PB  146  275 


Data  were  collected  in  the  Baltimore  Harbor  and  the 
adjacent  area  of  the  Chesapeake  Bay  during  16  survey 
cruises  .   The  surveys  were  conducted  to  determine 
the  distribution  of  temperature,  salinity,  and  foreign 
waste  acid  in  the  area .   TTie  data  furnish  information 
on  the  rate  of  exchange  of  ponions  of  Baltimore  Har- 
bor with  each  other  and  with  the  Chesapeake  Bay. 
(Author) 


Chesapeake  Bay  Inst. ,  Johns  Hopkins  U.    [Annapolis 

Md.} 
PHYSICAL  AND  CHEMICAL  HYDROGR'APHY  OF 
THE  MAGOTHY  RIVER,  by  D.  W.  Pritchard  and 
RE.  Bunce.    Rept.  on  Contract  Nonr -248(20).  Mar  59, 
104p.  2  refs.   Technical  rept.   17;  Reference  59-2. 
Order  from  LC  mi$5.70,  ph$l6.80  PB  146  343 

The  Magochy  River  is  a  tributary  estuary  of  the 
Chesapeake  Bay,  located  on  the  western  shore  of  the 
Bay  between  the  Patapsco  River  (Baltimore  Harbor)  to 
the  north  and  the  Severn  River  to  the  south.   The  name 
"river"  is  in  fact  a  misnomer.   The  Magothy  is  a 
drowned  valley  of  a  small  drainage  system,  with  a 
water  surface  area  erf  8.74  square  miles  (statute)  and 
a  drainage  area  of  31. 12  square  miles.   The  entire 
Magothy  estuary  is  shown,  together  with  the  land 
drainage  area  supplying  fresh  water  run-off  to  the 
estuary.   The  length  of  the  estuary,  taken  along  the 
course  of  the  channel  from  the  mouth  at  Mountain 
Point  to  the  head  of  tide,  is  7.0  miles.   The  maximum 
width,  which  occurs  in  the  vicinity  of  Sillery  Bay,  is' 
2.  2  miles,  though  the  width  at  the  mouth  is  only  0.4 
miles.    As  a  result  erf  the  constricted  entrance,  tidal 
currents  maintain  a  short  scour  channel  at  the  mouth 
of  the  Magothy  with  a  maximum  depth  of  40  feet. 
This  scour  channel  extends  less  than  0.4  miles  into 
the  estuary,  and  depths  within  the  Magothy  are  other- 
wise less  than  20  feet.   The  12  foot  submarine  contour 
has  been  entered  on  figure  2,  and  the  depths  at  se- 
lected points  along  the  channel  are  also  indicated. 
The  mean  depth  of  the  estuary  is  approximately  10 
feet.   (Author) 

Engineer  Corps,  Washington,  D.  C. 
TIDAL  FLOW  DM  ENTRANCES,  by  John  L.  French. 
Jan  60,  68p.   20  refs.   Technical  bulletin  no.  3, 
AD- 232  302. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  146  211 

Two  analytical  studies  are  described.    In  the  first, 
the  methods  of  potential  theory  applied  to  the  problem 
of  determining  the  velocities  in  the  approaches  to  a 
canal  connecting  an  ocean  with  a  lagoon  or  bay.    En- 
trances with  and  without  jetties  extending  into  the 
ocean  are  considered.    The  streamlines  are  deter- 
mined and  velocities  along  the  streamlines  are  given 
in  a  form  suitable  for  simple  application  to  engineer- 
ing problems.    In  the  second  study,  Tollomien's 
analyses  for  (1)  the  free  jet  boundary  and  (2)  jet 
efflux  from  a  linear  slot  are  applied  to  the  problem 
of  the  efflux  of  a  2-dimensional  jet  from  a  slot  of 
definite  width  with  particular  reference  to  jet  flow 
from  a  channel  into  a  region  of  surrounding  quiet 
water,  such  as  an  ocean.    The  literature  was  searched 
for  aRjropriate  experimental  data,  and  the  constant 
of  Tollmien's  theory  is  evaluated  accordingly.    The 
streamlines  are  determined,  and  velocities  along 
the  streamlines  computed  and  presented  in  a  manner 
susceptible  of  simple  application  to  practical  en- 
gineering problems.   (Author) 
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National  Research  Labs,  Ottawa  (Canada). 
THE  N.  R.  C.    PRESSURE- TYPE  TIDE  RECORDER, 
by  E.   H.   Bowler.  Jan  60,  .40p.   1  ref.  Mechanical 
engineering  rept.   MI- 820. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  736 

This  report  describes  a  tide  recorder,  o|)erable 
either  from  a  battery  or  115-volt  60-c.  p.  s.  line 
power  supply,   suitable  for  use  in  remote  locations 
(including  the  Arctic),  for  periods  up  to  ten  days  with- 
out attention.    The  water  level  is  determined  by  a 
hydrostatic  pressure  measurement  with  a  submerged 
resistance  potentiometer  type  transducer,  which 
transmits  a  signal,  through  interconnecting  cable,  to 
a  shore-based  servo- balanced  recorder.  Atmospheric 
pressure  variations  and  gravity  wave  effects  are  com- 
pensated in  the  system.    Pressure  accuracies  of  f  1/4 
foot  of  water  are  achieved  at  temperatures  down  to 
*150C  and  to  i  1/2  foot  to  -20OC.   (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
FAST  PHOTOGRAPHIC  SPECTROPHOTOMETER  FOR 
UNDERWATER  USE,  by  Julian  L.  Thompson. 
15  Feb  60,   19p.  6  refs.    NOTS  TP-2429;  NAVORD 
rept    7040. 
Order  from  OTS  $0.  50  PB  161  774 

An  underwater  photographic  spectrophotometer  has 
been  constructed  at  the  U.  S.  Naval  Ordnance  Test 
Station  and  tested  for  the  direct  measurement  erf  the 
spectral  composition  of  transmitted  and  scattered 
light  at  various  ocean  depths.    By  utilizing  a  wedge 
interference  filter  as  the  analyzing  element,  relatively 
high  photographic  recording  speed  and  simultaneous 
recording  of  intensities  throughout  the  visible  spec- 
trum have  been  achieved.    The  photometer  has  been 
tested  to  depths  of  200  ft  and  has  yielded  data  compati- 
ble with  that  published  by  others.   Tests  and  design 
refinements  are  continuing  toward  the  goal  of  eventual 
use  at  great  depths.   (Author) 


Texas  A.  and  M.  Research  Foundation,  College 

Station . 
OCEANOGRAPHY  AND  METEOROLOGY  OF  THE 
GULF  OF  MEXICO,  by  Hugh  J.  McLellan.  Annual 
rept.  for  1  May  57-30  Apr  58,  on  Contract  N7onr- 
487(02).  I  May  58,  16p.  15  refs.  Reference  58-7A. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  333 


Physics  of  fhe  Atmosphere 


Aeronutronic.  Newpxjrt  Beach,  Calif. 
ELECTRON  CAPTURE  IN  THE  IONOSPHERE  BY 
DUST  PARTICLES,  by  Raymond  J.   Munick  and  Robert 
T.  Folk.   Rept.  on  Contract  AF  19(604)5486.   10  Mar  60 
36p.   18  refs.   Pub.   no.  U-823;  AFCRC-TN-60-186 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  548 

The  dust  particles  rather  rapidly  acquire  an  equilibrlun 
charge,  which  depends  upon  the  balance  between  photo - 
emission  in  the  sunlight  and  the  collection  of  positive 
ions  and  electrons.    Available  photoelectric  current 
densities  vary  over  so  wide  a  range  that  charge  of 
either  sign  can  be  acquired.    This  charging  process 
provides  a  transitory  increase  or  decrease  erf  electron 
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density.    Positively  charged  particles  have  little  effect 
on  the  electron  density,  but  negatively  charged  parti- 
cles continue  to  collect  electrons  in  appreciable  num- 
bers.   The  general  conclusion  is  that  dust  in  amounts 
which  can  be  raised  by  rocket  can  have  significant 
effects  upon  the  electron  density  of  the  ionosphere. 
(Author) 


Allied    Research  Associates,  Inc.   [Boston,  Mass.  ] 
AN  EVALUATION  OF  OZONESONDES,  by  Arnold  H. 
Glaser,  Frederic  E.  Hatch,  and  William  Stevens,  Jr. 
Final  rept.  on  Contract  AF  19(604)3493.  29  Feb  60, 
96p.  97  refs.   AFCRC-TR -60-243. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  147  557 

Available  sexinding  instruments  capable  of  measuring 
atmospheric  ozone  are  evaluated  to  ascertain  their 
suitability  for  use  on  a  semiroutine  basis  over  an  ex- 
tended network.    The  Paetzold  Ozonesonde  is  an  optical' 
instrument  which  determines  the  amount  erf  ozone  be- 
tween the  sonde  and  the  sun  by  differential  absorption 
of  two  ultraviolet  wave  lengths.    The  Mast  Ozonesonde 
is  an  American  adaptation  of  the  successful  Brewer 
chemical  sonde.    The  Regener  Ozonesonde  carries  the 
standard  poussium  iexlide-scxlium  thiosulfate  titration 
erf  ozone  into  sonde  form.    Further  development  of  any 
erf  these  sondes  seems  to  be  required  for  extended  net- 
work use.    It  would  appear  that  the  required  develop- 
ment can  most  readily  be  accomplished  with  the 
Paetzold  principle. 


Army  Signal  Research  and  Development,  Fort 

Monmouth,  N.  J. 
DOUBLE  THEODOLITE  WIND- MEASURING  SET 
FOR  ROCKETS,    by  A.  C.  Barichivich,  A.  E.  Weisner 
and  others.    15  Mar  59,  87p.   4  refs.    USASRDL  Tech- 
nical rept.  2019;  AD-217  543- 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  146  265 

A  double  theexlolite  wind  set  that  provides  a  low- level 
wind  measurement  weighted  for  rockets  was  developed. 
Operational  and  computational  procedures  are  given. 
An  error  analysis  was  performed,  and  estimates  are 
presented  of  set  errors  under  field  conditions. 
(Author) 


Army  Signal  Research  and  Devele^ment  Lab. , 

Fort  Monmouth,  N.   J. 
THE  MEASUREMENT  OF  TEMPERATURES,    DEN- 
SITIES,   PRESSURES,    AND  WINDS  OVER  FORT 
CHURCHILL,    CANADA,    BY  MEANS  OF  THE 
ROCKET  GRENADE  EXPERIMENT,  byW.  R.  Bandeen, 
R.   M  Griffith  and  others.    2  Nov  59,  71p,   13  refs. 
USASRDL  technical  rept.   2076;  AD- 228  466. 
Order  from  LC  miK  50,  ph$12.  30  PB  147  998 

Ten  successful  Aerobee  rocket  firings  carrying  the 
Signal  Corps-University  of  Michigan  re)cket- grenade 
experiment  were  cemductedat  Fort  Churchill, 
Manitoba,  Canada  (59'*N).    One  hundred  and  fifty- three 
values  d  temperatures  and  winds  between  25  and  94 
km  were  measured  in  summer  and  winter,  both  during 
the  day  and  at  night,  using  the  improved  tracking  and 
sound- ranging  techniques  required  to  make  the  grenade 
experiment  an  all-weather  experiment.   New  facts 
about  the  arctic  upper  atnK)sphere  were  revealed. 
Temperatures  in  winter  are  unexpectedly  high  above 


60  km  with  a  second  temperature  maximum  occurring 
between  70  to  80  km.    Sui^ner  temperatures  as  low 
as  165°K  at  80  km  were  rfecorded.    The  temperature 
maximum  lies  at  aiiout  50  km  and  in  summer  is 
greater  than  in  White  San^s,  while  in  winter  these 
temperatures  are  lower.   Densities  and  pressures 
were  also  calculated  frorn  these  data.    The  winds  show 
a  pattern  siniilar  to  that  ih  the  middle  latitudes: 
strong  and  westerly  in  wiiter,  weaker  and  easterly  in 
summer.    (Author) 


Army  Signal  Research  apd  Development  Lab. 

Fort  Monmouth,  N.  J. 
UPPER  ATMOSPHERE  RdCKET  SOUNDINGS  ON  THE 
ISLAND  OF  GUAM  (IGY  PROJECT  10.  18)  by 
W.  Nordberg.   2  Nov  59,   l42p.   9  refs.    USASRDL 
technical  rept.  2078;  AD-?28  443. 
Order  from  LC  mi$7.  20,  Jjh$22.  80  PB  147  999 

The  performance  of  the  r(>cket-grenade  experiment  on 
Guam  during  November  1^8  is  reviewed.  Nine  rockets 
(6  Nike-Cajuns  and  3  Aer^bee  75's)  were  launched  suc- 
cessfully.   A  total  of  43  d4ta  points,  each  representing 
one  value  for  temperature,  wind  speed,  anddirection, 
was  obtained.    The  measurements  were  spread  over  the 
period  between  local  sunse^  and  sunrise  and  cover  an 
altitude  range  from  about  30  to  80  km.   Radiosonde 
data  below  30  km  are  available.    (Author) 


Denver  U  . ,  Colo. 
INSTRUMENTATION  FOR  BALLOON-BORNE  INFRA- 
RED SPECTRAL  TRANSMISSION  MEASUREMENTS 
OF  THE  ATMOSPHERE,  by  David  G.  Murcray, 
James  N.  Brooks  and  others.   Scientific  rept.  no,  3  on 
Contract  AF  19(604)2069.  8  Feb  60,  28p.  5  refs. 
AFCRC-TN-60-264. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  648 

Balloon-borne  instrument4tion  for  recording  atmos- 
pheric absorptions  of  the  hear  infrared  from  1^  to 
I5p  is  described  and  the  Performance  of  this  equip- 
ment on  several  flights  is  discussed.   (Author) 


Denver  U. ,  Colo. 
A  STUDY  OF  THE  1.  4u,!  1.  9u  AND  6.  3u  WATER 
VAPOR  BANDS  AT  HIGH  !  ALTITUDES,  by  David  G. 
Murcray,   Frank  H.  Murcfay  and  others.  Scientific 
rept.   no.  4  on  Contract  Af  19(604)2069.    18  Feb  60, 
33p.  8  refs.  AFCRC-TN -60-265. 
Order  from  LC  mi$3.  00.  phJ6.  30  PB  147  647 

On  March  13,   1959,  the  ii^rared  solar  spectrum  from 
1  to  IC^  was  recorded  at  altitudes  up  to  90,  000  ft  by 
means  of  a  balloon-borne  spectrometer  flown  in  con- 
junction with  a  biaxial  pointing  control.    The  amount  of 
water  vapor  present  at  th^se  altitudes  was  also  meas- 
ured by  means  of  a  frost  point  hygrometer.    The  ab- 
sorptions were  calculated  for  the  1.  4p,   1.  9^  and  6.  3\x 
bands  using  boch  expressions,  the  hygrometer  data  and 
the  laboratory  data  of  Hovtard  et  al.  Comparison  of  the 
calculated  and  observed  absorptions  indicates  that  the 

rh2/p  \k 
expression  using  Ue  -J.        p~l    [   ^  gives  better 

agreement  with  the  observed  values. 


Ionospheric  Research  Lab. ,  Pennsylvania  State  U. , 

University  Park. 
VERTICAL  INCIDENCE  EQUIVALENT  HEIGHT 
RECORDING  AT  75  KC/S,  by  D.   J.  O'Brien  and 
W.  J.   Ross.    Scientific  rept.  no.    110  on  Ionospheric 
Research,  Contract  AF  19(604)3875.    1  Sep  58,  94p. 
6  refs.   AFCRC-TN-58-637. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  138  261 

The  results  of  vertical  incidence  pulse  sounding  of 
the  ionosphere  at  75  kc/s  from  October  1955  to 
February  1957  are  presented  in  tabular  form.   Me- 
dian curves  are  drawn  and  discussed  briefly.    Com- 
parisons are  made  with  the  records  taken  previously 
at  150  kc/s.    The  main  classes  of  complex  echoes 
are  shown  and  discussed  briefly  and  compared  with 
similar  records  at  150  kc/s,    (Author) 


Johns  Hopkins  U. ,  Baltimore,  Md. 
THE  FIRST  AND  SECOND  POSITIVE  BANDS  OF  N2, 
by  G.  H.  Dieke  and  D.  F.  Heath.    Rept.  on  Contracts 
AT(30-1)-1447  and  AF  19(604)5516.    Dec  59,  194p. 
30  refs.    Spectroscopic  rept.  no.  17;  AFCRC-TN- 
60-230;  AD-233  489. 
Order  from  LC  mi$8.70,  ph$30.30  PB  146  250 

The  first  and  second  positive  groups  of  N2  were 
photographed  with  a  low  pressure  discharge  cooled 
with  liquid  nitrogen  and  better  resolution  achieved 
than  in  previous  work.   The  rotational  analysis  of  21 
bands  of  the  first  and  9  of  the  second  positive  group 
has  yielded  the  energy  levels  of  A^^  to  v  =  1 2,  of 
B^II  to  V  » 18  and  of  C3n  to  v=  4  to  within  about  0. 01 
cm"l  relative  to  each  other  and  to  within  about  1  cm"^ 
with  respect  to  the  normal  state  of  the  molecule.    With 
these  levels  the  lines  in  all  other  bands  can  be  calcu- 
lated to  within  the  limits  of  experimental  errors.    In 
the  second  positive  group  a  number  of  weak  satellite 
branches  were  found  that  have  not  been  observed 
before.    Exposures  at  higher  temperatures  and  an 
afterglow  in  argon  yielded  more  information  about  the 
perturbations  of  the  C^H  state.    The  anomalous 
intensities  in  these  perturbations  were  interpreted  as 
abnormal  occupation  of  the  upper  states  rather  than 
abnormal  transition  probabilities.   The  deviations 
from  thermal  equilibrium  promise  interesting  infor- 
mation about  the  excitation  mechanism  of  the  second 
positive  group.   (Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
MEAN  ABSORPTION  COEFFICIENTS  OF  AIR, 
NITROGEN,    AND  OXYGEN  FROM  22,  000°  TO 
220,0000,  by  B.  H.  Armstrong.    15  July  59,  81p. 
2  refs.    LMSD-49759;  AD- 225  756. 
Order  from  LC  nuS4.80,  ph^l3.80  PB  147  677 

The  results  of  calculations  of  mean  electromagnetic 
radiation  absorption  coefficients  and  of  the  ionic  com- 
position'of  nitrogen,  oxygen,  and  air  are  described, 
and  graphs  erf  the  results  presented.  The  temperature 
range  of  the  calculations  is  2  to  20  ev,  and  the  density 
range  is  approximately  10"8  to  10"2  gm/cm.   (Author) 
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Michigan  U.  Coll.  erf  Engineering,  Ann  Arbor. 
FALLING-SPHERE  INSTRUMENTATION  DEVELOP- 
MENT, by  J.   W.   Peterson,  D.   A.   Robinson,  and 
H.  P.  Schulte.   Final  rept.  on  Contract  AF  19(604)2415. 
Feb  60.   87p.   9  refs.   2649-9-F;  AFCRC-TR-60-247. 
Order  from  LC  mi$4.  80,  ph|13.  80  PB  147  762 

Work  on  the  continuing  development  of  the  falling - 
sphere  technique  for  measuring  upper -air  density  and 
temperature  is  described.    The  factors  limiting  the 
performance  of  the  transit -time  accelerometer  were 
investigated,  and  a  design  concept  was  reached  which, 
it  is  anticipated,   will  improve  the  performance.  The 
data  -  reduction  process  for  the  sphere  experiment  was 
completely  computerized  and  is  rep>orted.    An  investi- 
gation of  the  phenomenon  of  antenna  breakdown  in  flight 
is  described.  (Author)   (See  also  PB  143  040) 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
IONOSPHERIC  ABSORPTION  INVESTIGATIONS  AT 
HAWAII  AND  JOHNSTON  ISLAND,  by  A.  Fredriksen 
and  R.  B.   Dyce.  Scientific  rept.  no.   1  on  Contract 
AF  19(604)3462.  Jan  60.   17p,  3  refs.   AFCRC  TN-60- 
136;  AD-233  726. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  146  325 

Measurements  of  ionospheric  absorption  by  the  cosmic- 
noise  monitoring  methoid  show  that,  at  certain  tropical 
latitudes,  an  irregular  component  of  absorption  is  often 
present  in  the  evening  hours.    If  the  variable  absorp- 
tion is  present  at  one  observing  site  (Johnston  Island), 
then  variations  are  also  likely  to  be  present  at  another 
station  about  1325  kilometers  away  (Hawaii).    However, 
the  individual  variations  of  absorption  as  a  function  of 
time  are  not  correlated  at  the  two  stations,   suggesting 
that  the  scale  of  the  patches  causing  the  absorption 
must  be  less  than  about  1000  kilometers. 

ENGINEERING 

Brown  U.   Div.  of  Applied  Mathematics,   Providence, 

R.   1. 
LIMIT  STRENGTH  OF  THIN  WALLED  PRESSURE 
VESSELS  WITH  AN  ASME  STANDARD  TORISPHER- 
ICAL  HEAD,  by  R.   T.   Shield  and  D.  C.   Drucker. 
Technical  rept.  no.   31  on  Contract  Nonr-562(10). 
Feb  58.  27p.   8  refs.   CI  I -31. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  132 

Results  are  presented  for  the  maximum  pressure  an 
unfired  vessel  with  an  ASME  standard  torispherical 
head  can  withstand  before  appreciable  plastic  defor- 
mation will  occur.    The  effect  a€  flanges  on  strength  is 
considered.    Although  the  procedures  outlined  permit 
variation  of  pressure  in  the  axial  direction  to  be  taken 
into  account  fully,  for  convenience  the  calculations 
are  based  upon  the  assumption  erf  uniform  interior 
pressure.    Work -hardening  is  not  of  much  significance 
for  thin -walled  vessels  of  the  usual  steels  and  is 
ignored. 


Aeronautical  Engineering 


Aeronautical  Accessories  Lab. .  Wright  Air 
Development  Div. .  Wright -Patterson  AFB,  Ohio. 
THE  RESPONSE  OF  MECHANICAL  SYSTEMS  TO 
RANDOM  VIBRATION  AS  DETERMINED  BY  ANALOG 
COMPUTER,  by  Virgil  Clinton  Mcintosh.    Rept.  on 


Environmental  Simulation  Methodology.    Feb  60,  49p. 

9  refs.   WADC  Technical  note  59-193. 

Order  from  OTS  $1 .  25  PB  161  794 

This  report  is  concerned  with  the  determination  of  the 
responses  of  mechanical  systems  to  random  vibration. 
Systems  are  chosen  which  are  difficult  or  impractical 
to  analyze  by  analytical  methods  but  which  may  be 
conveniently  analyzed  by  an  electronic  analog  com- 
puter.  The  responses  trf  nonlinear  single -degree -of - 
freedom  systems  and  linear  two-degree -erf- freedom 
systems  to  both  random  and  sinusoidal  vibration  are 
determined,  and  the  inputs  required  to  produce  equal 
root -mean -square  responses  are  compared.    For  the 
three  types  of  nonlinearities  studied,  increasing  the 
nonlinearity  causes  the  rms  response  to  a  random 
input  to  increase  relative  to  the  response  to  a  sinusoi- 
dal input.    In  a  two-degree -of -freedom  system,  vary- 
ing the  mass  ratio  or  the  damping  ratio  causes  similar 
effects  in  the  response  to  either  sinusoidal  or  random 
inputs.    (Author) 


Air  Force  Cambridge  Research  Center  [Bedford] 

Mass. 
THE  SUPPRESSION  OF  AIRCRAFT  EXHAUST 
TRAILS,  by  C.  E.  Anderson.    Nov  54,  declassified 
18  Jan  57.    43p.  18  refs.   Air  Force  Surveys  in  Geo- 
physics no.  58;  AFCRC-TN-54-24. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  035 

The  suppression  of  contrails  appears  to  be  pxjssible 
theoretically  by  controlling  the  amount  of  water  in  the 
exhaust  gases.    From  an  examination  of  the  effect  such 
control  systems  would  have  on  engine  performance,  it 
does  not  seem  possible  to  restrict  the  water  without 
serious  interference.   Present  trends  in  turbo-jet 
engineering  offer  little  hope  in  the  way  of  increased 
temjjerature/water  ratio  in  the  exhaust  gases,  at  least 
for  the  next  ten  years.    A  possible  solution  may  be  the 
development  of  methods  to  control  the  size  and  number 
of  condensation  particles. 


Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 
CRITERIA  FOR  DESIGNING  RUNWAYS  TO  BE 
SURFACED  WITH  LANDING  MAT  AND  MEMBRANE 
TYPE  MATERL\LS.  by  A.  B.  Thompson  and 
C.  D.  Burns.    Apr  60,  88p.  1  ref.   Technical  rept. 
no.  3-539. 
Order  from  LC  mi$4.80,  ph$13.80  PB  147  738 

Accelerated  traffic  tests  simulating  aircraft  taxiing 
operations  were  conducted  on  test  sections,  having  a 
range  of  subgrade  and  base  course  strengths,  that 
represented  unsurfaced  or  membrane- surfaced  air- 
strips and  runways  surfaced  with  standard  M6,  M8, 
and  M9  landing  mat.    Load  carts  applied  traffic 
simulating  single-wheel  loads  erf  10,000  to  50,000  lb 
(tire  pressures  of  40  to  300  psi)  and  multiple-wheel 
assembly  loads  of  50,  000  and  100, 000  lb.   GBR,  water 
content,  and  density  of  base  and  subgrade  before  and 
during  traffic,  and  behavior  of  the  test  sections  were 
recorded.   Traffic  continued  until  test  seaion  failed 
or  until  700  coverages  had  been  ccwnpleied.    Design 
curves,  developed  by  apjplying  the  test  data  to 
bituminous  pjavement  design  curves,  are  considered 
adequate  for  use  in  designing  landing  strips  surfaced 
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with  M6  or  M8  mat,  and|for  properly  fabricated  M9 
mat.    Curves  applicable  for  unsur  faced  or  membrane - 
surfaced  strips,  and  curves  for  estimating  surface- 
strength  requirements  for  I  to  100  coverages  of  such 
strips  were  also  developed.    (Author) 


Army  Ordnance  Human!  Engineering  Labs. , 

Aberdeen  Proving  Groiiid,   Md. 
DETECTION  OF   RANDOM  LOW-ALTITUDE  JET 
AIRCRAFT  BY  GROUND  OBSERVERS,   by 
William  Wokoun  and  Otho  C.   Wolfe.  June  60,  56p. 
6  refs.   Technical  memo*  7-60. 
Order  from  LC  mi $3.  6q,  ph$9.  30  PB  147  962 


6(1. 


This  study  investigated  <he  efficiency  of  the  human 
ground  observer  in  detecting  and  identifying  jet  fighter 
aircraft,  as  a  function  o^  size  of  sector  observed  and 
aircraft  altitude,  when  targets  appeared  essentially  at 
random.    Particular  emphasis  was  place  on  allowing 
the  subjects  minimal  information  about  when  and 
where  aircraft  might  ap()ear.    The  evaluation  included 
four  search  sector  sizea  (360O.   180°.  90°,  and  4.50). 
Three  types  of  jet  aircrift  (T-33,  F-86,  and  F-lOO) 
approached  along  six  courses  at  two  altitudes  (500  and 
1500  feet).    Results  incliide  cumulative  probability 
curves  indicating  the  likjelihood  that  aircraft  will  be 
detected  or  identified  atiany  given  distance  for  the 
various  combinations  of! search  sector  size  and  al- 
titude, as  well  as  supplementary  analyses  of  day-to- 
day variations  in  detection  efficiency,  the  effect  erf 
intertrial  interval,   variation  due  to  aircraft  course 
and  terrain,   variation  due  to  cross -over  range,  and 
accuracy  of  identification.    (Author) 


Bell  Helicopter  Corp-  J  Fort  Worth,  Tex. 
PERFORMANCE  AND  WEIGHT  AND  BALANCE 
SUBSTANTIATION  FOR  THE  TWO-PLACE  OBSER- 
VATION HEUCOPTER  BTUDY ,  by  A .  Shultz  and 
G.  Osborne.  Rept.  on  Contract  DA  44-177-tc-420. 
30  Sep  57,  declassified  J8  Apr  58,  75p.  8  refs.  Rept. 
no.  D233-099-002. 
Order  from  LC  mij4,50,  ph$l2.30  PB  146  337 

Tliis  repon  presents  thq  methods  and  analysis  used 
for  performance  and  weight  evaluation  of  the  T\vo- 
Place  Observation  Helic(^pter  Study.  (See  also 
PB  146  338)  , 

Bell  Helicopter  Corp. ,  Fort  Worth,  Tex. 
TWO-PLACE  OBSERVAtlON  HELICOPFER  DESIGN 
STUDY,  by  John  A.  DeTbre.    Sum njary  rept.  on  Con- 
tract DA  44-177-tc-420.    29  Or.  57,  declassified 
28  Apr  58,  118p.   Rept.  no.  D233-099-001. 
Order  from  LC  mi$6.00,  ph$18.30  PB  146  338 

This  report  sumrrarizeq  the  results  of  the  design 
study  of  inexpe;i8ive,  lightweight,  helicopters  to  meet 
the  Army  Two-Place  Observation  Helicopter  require- 
ments.  I'he  following  thfee  solutions  are  discussed  in 
detail.   (1)  A  modified  Hfl3H  helicopter  powered  by  a 
Lycoming  VO-435  piston  engine  derated  to  200  hp. 
Gross  weight  is  2256  Ibg.   (2)  The  D233,  a  smaller 
helicopter,  having  a  28  i|t  diameter  rotor  and  powered 
by  a  Lycoming  0-360  pi$ton  engine  rated  at  180  hp  - 
NRP.   Gross  weight  is  U93.   (3)  The  D234,  a  still 
smaller  helicopter,  havijng  a  25  ft  diameter  rotor  and 
powered  by  a  Lycoming  PLT  UE-l  free  turbine  en- 
gine rated  at  233  hp  -  NllP.   Gross  weight  is  1637  lbs. 


Bolt,  Beranek,  and  Newman,  Inc.,  Cambridge,  Mass 
PERFORMANCE  OF   INTENSE  ACOUSTIC  FACILITY 
FOR  FLIGHT  VEHICLE  AND  ELECTRONIC  RE- 
SEARCH, by  George  W.  Kamperman,  Clayton  H. 
Allen  and  others.    Rept.  for  May- Oct  59  on  Aero- 
elasticity,  Vibration  and  Noise,  Contract 
AF  33(616)5274.    Mar  60,  42p.    WADD  Technical 
rept.  59-12. 
Order  from  OTS  $1 .  25  PB  161  781 

A  unique  sonic  failure  research  facility  has  been  con- 
structed for  testing  flight  vehicle  structures  and  elec- 
tronic systems  in  the  presence  erf  high  intensity  sound. 
The  siren  senind  source  will  produce  pure  tones  or 
narrow  bands  of  noise  throughout  the  frequency  range 
from  50  to  10,  (XX)  cps  with  controlled  amplitude  modu- 
lation from  0  to  50  cps.   The  maximum  acoustic  power 
output  is  22.  (XX)  w  to  produce  a  sound  pressure  level 
of  approximately  174  db  in  the  I  ft  square  progressive- 
wave  test  section.   This  report  discusses  the  per- 
formance erf  the  facility.   (Author) 


Cook  Research  Labs. ,  Morton  Grove,   III. 
A  ^TUDY  TO  INVECTIGATE  ALL  PROBLEMS  RE- 
LATED TO  A  TACTICAL  HIGH  DENSITY   LANDING 
SYSTEM  FOR  THE  PURPOSE  OF   RECOMMENDING 
A  SYSTEM  WHICH  WILL  FULFILL  THE  ARMY'S 
REQUIREMENTS  IN  1962,  by  R.  T.  Brumbaugh. 
Quarterly  pre>gres8  rept.  no.   1,  15  June-1  Dec  59,  on 
Contract  DA  36-039-SC-84513.    [1959]  29p.    P-1842. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  413 

This  report  deals  with  the  preliminary  investigatiem  d 
the  operating  environment  which  may  be  expected  for 
Army  air  operations  in  the  post- 1962  tactical  situation. 
From  this  investigation  the  requirements  for  an 
Interim  High  Density  Landing  System  will  be  resolved. 
Principal  requirements  of  the  system  will  be  the 
ability  to  land  two  aircraft  per  minute,  the  capability 
to  handle  all  types  of  Army  aircraft,  and  all-weather 
operation.    Concern  is  given  to  the  various  situations 
which  may  be  encountered  as  well  as  the  various  air- 
craft and  electronic  equipments  which  may  be 
employed.    (Author) 


Cornell  Aeronautical  Lab.  ,  Inc. ,  Buffalo,  NY. 
BOUNDARY -LAYER  DISPLACEMENT  AND  LEAD- 
ING-EDGE BLUNTNESS  EFFECTS  IN  HIGH  TEM- 
PERATURE HYPERSONIC  FLOW,  by  H.  K.  Cheng, 
J.  Gordon  Hall  and  others.    Rept.  on  Contract 
AF  18(603)10.   Jan  60,  82p.  66  refs.    Rept.  no. 
AD-ia52-A-9;  AFOSR  TN-59-1I93;  AD- 233  867. 
Order  from  LC  mi$4.80,  ph$13.80  PB  146  370 

Two  important  features  of  hypersonic  flow  over 
slender  or  thin  bodies  are  the  displacement  effect  of 
the  boundary  layer  and  the  large  downstream  influence 
of  leading-edge  bluntness.   The  present  papier  con- 
tributes new  theoretical  and  experimental  results  on 
this  problem. 


Lcx:kheed  Aircraft  Corp.  [Burbank,  Calif.  ] 
HIGH  ENERGY   RATE  METAL  FORMING,  by 
A.  F.  Watts  and  Glen  N.  Rardin.    Interim  technical 
engineering  rept.  no.  7,   I  Oct-31  Dec  59,  on  ContraO 
AF  33(600)35543.    [1960]  I7p.  LR  14204;  AD- 231  387. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  287 
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The  hoop  stresses  induced  in  the  walls  of  a  small 
water  filled  explosive  forming  tank  with  various  in- 
sulating materials  are  presented.    Air,  as  an  energy 
absorbing  medium,  was  found  to  be  the  most  effective. 
(Author)  (See  also  PB  144  411) 


National  Research  Labs.  ,  Ottawa  (Canada). 
A  COMPARISON  BETWEEN  THE  SPANWISE  AND 
CHORDWISE  SHEDDING  METHODS  OF  ROTOR 
BLADE  DE-ICING,  by  J.   R.   Stallabrass  and 
G.  A.  Gibbard.    Jan  60,  39p.   4  refs.  Aeronautical 
rept.   LR-270. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  147  504 

Flight  tests  in  an  artificial  icing  cloud  were  made  on 
two  sets  of  helicopter  rotor  blades  equipped  with  de- 
icing  heater  mats  embodying  the  spanwise  and  chord- 
wise  shedding  principles.    The  tests  demonstrated  a 
decided  performance  advantage  for  the  spanwise 
shedding  systems,  although  the  chordwise  shedding 
system  had  the  advantage  of  greater  constructional 
simplicity.    (Author) 


National  Research  Labs.  ,  Ottawa  (Canada). 
THE  ICING  OF  DELTA  WINGS  OF  UNITY  ASPECT 
RATIO  HAVING  LEADING  EDGE  SEPARATION, 
by  C.  K.   Rush.  Dec  59,  40p.  6  refs.  Aeronautical 
rept.   LR-268. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  537 

Tests  were  made  in  an  icing  wind  tunnel  of  two 
models,  and  the  resulting  ice  formations  are  de- 
scribed and  illustrated.    The  significance  of  scale  is 
discussed,  and  it  is  shown  that  the  tests  are  repre- 
sentative of  icing  conditions  with  large  droplets  and 
high  speeds.    (Author) 


National  Research  Labs.  ,  Ottawa  (Canada). 
TURBOJET  THRUST  AUGMENTATION:   FLIGHT 
MEASUREMENTS  OF  THE  TURBINE  BLADE  C(X)L- 
ING  ACCOMPANYING  THE  PRE- TURBINE  INJEC- 
TION FUEL  WITH  AN  ORENDA   14  ENGINE  IN  A 
SABRE  6  AIRCRAFT,    by  E.  P.   Cockshutt, 
G.  G.   Levy,  and  C.   R.  Sharp.    Jan  60,  47p.  5  refs. 
Aeronautical  rept.   LR-271 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  333 

Turbine  blade  temperature  data,  obtained  with  a 
thermocouple- slipring  instrumentation  system,  are 
presented  for  an  Orenda  14  engine,  which  was  flight 
tested  both  with  and  without  reheat  at  altitudes  rang- 
ing from  20, 000  to  50, 000  feet.    The  blade  tempera- 
tures in  the  unreheated  engine  were  found  to  be  de- 
termined primarily  by  the  variation  in  the  turbine 
outlet  (gas)  temperature  with  flight  condition.    The 
first- stage  turbine  blades  were  cooled  by  the  pre- 
turbine  injection  of  the  reheat  fuel  by  a  maximum  of 
ISQOC  under  sea-level- static  conditions;  as  had  been 
predicted  from  simple  heat  transfer  theory,  the 
maximum  cooling  declined  to  about  half  this  value  at 
50, 000  feet.    No  significant  cooling  of  the  second- 
stage  turbine  blades  was  detected  at  any  flight  con- 
dition.   The  instrumentation  system  c^)erated  without 
serious  difficulties  throughout  the  test  program. 
(Author) 


Naval  Air  Development  Center,  Johnsville,  Pa. 
UNDERWATER  ESCAPE  PROGRAM.   TESTS  OF 
F8U-1  PILOTS' SURVIVAL  EQUIPMENT  FOR  POS- 
SIBLE USE  IN  NAVDEVCEN  AUTOMATIC  DITCH 
SYSTEM,  by  Daniel  L.   Lorch.    Rept.  on  TED  Proj. 
ADC-AE-6307.    2  Oct  58,   15p.   8  refs.  NADC-ED- 
5828;  AD-231  390. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  493 

The  F8U  bailout  oxygen  system  with  the  mcxlified 
Firewel  Regulator  (1732-3)  and  the  MK-3C  lifepre- 
server  were  tested  to  determine  if  this  equipment 
might  be  utilized  in  an  automatic  water-crash  escape 
system  now  under  consideration.    The  tests  indicate 
that  this  equipment  is  satisfactory  for  underwater 
escape  from  a  depth  of  100  feet.    (Author) 


Sikorsky  Aircraft  Div. ,  United  Aircraft  Corp. , 

Stratford,  Conn. 
REDUCTION  OF  EXTERNAL  NOISE  OF  A  YH-19 
HELICOPTER,    SERIAL  NO.  49-2015A  EQUIPPED 
WITH  A  PRATT  &  WHITNEY  R-1340  ENGINE,  by 
E.  R.  Wood.    Rept.  on  Contract  Nonr- 1773(00). 
31  Dec  57,  113p.    Rept.  no.  SER -55034. 
Order  from  LC  mi$6.00,  ph$18.  30  PB  146  180 

An  investigation  of  the  external  noise  field  of  a  YH-19 
hehcopter  including  a  study  of  methexls  and  opera- 
tional techniques  by  which  this  noise  can  be  reduced 
or  masked.   (Author) 


Chemical  Engineering 
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Army  Chemical  Warfare  Labs  . ,  Army  Chemical 

Center,  Md. 
INVESTIGATION  OF  A  LONG-BURNING  PLASTIC- 
BONDED,  COLORED-SMOKE  MIXTURE,  by  Wood  row 
W.  Reaves  and  John  H.  Hassmann.  Jan  60,  22p. 
CWLR  2339:  AD- 233  750. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  627 

The  object  of  the  work  described  in  this  report  was  to 
develop  a  long-bummg,  plastic -bonded,  colored- 
smoke  formulation  that  ccxjld  be  adapted  for  use  in  the 
Naval  Floating  Drift  Signal,  Mark  7.   Various  poly- 
ester resins  were  investigated  for  use  as  binders  and 
fuels  for  pyrotechnic  smoke  mixtures  .   Mixtures  capa- 
ble of  extrusion  into  various  configurations  were  in- 
vestigated to  obtain  longer  burning  times  .  (Author) 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
EVALUATION  OF  THE  ZONE -PURIFICATION  PROC- 
ESS AS  A  METHOD  OF  PREPARATION  OF  PORT- 
ABLE WATER  FROM  SEA  WATER,  by  R.  C.  Himes, 
S.  E.  Miller  and  others.  Rept.  on  Contraa  no.  14- 
01-001-80.    May  60,  32p.  Office  of  Saline  Water  Re- 
search and  Development  rept.  no.  36. 
Order  from  OTS  $1.00  PB  l6l  818 

Experimental  evidence  has  definitely  linked  periodic 
salt  entrapments  (characteristically  observed  along 
ingots  grown  in  this  research  program)  with  breakdown 
of  constitutional  supercooling.    The  shape  of  the  solid - 
liquid  interface  and  crystallization  rates  at  various  so- 
lution concentrations  are  important  factors  in  the  zone 


refining  and  directional  freeing  of  salt  water.    Crys- 
tallization-rate studies  hav«  established  an  upper  limit 
for  the  growth  rate  of  ice  crystals  from  salt  solutions. 
The  technical  feasibility  of  fnultiple-swge  zone -freez- 
ing conversion  d  sea  water  has  been  demonstrated. 
Preliminary  engineering  ev4luation  of  several  multiple- 
stage,  continuous  freezing  systems  has  indicated  that 
at  least  one  may  be  economically  feasible. 


Blaw-Knox  Co.  ,   Pittsburgh   Pa. 
SALINE  WATER  CONVERSION  BY  DIRECT  FREEZ- 
ING WITH  BUTANE,  by  G^rge  Kamofsky  and 
Paul  F.    Steinhoff.    Rept.  for  29  June- 30  Oct  59  on 
Contract  no.   14-01-001-17^.  1  July  60.  78p.  Office  of 
Saline  Water  Research  and  Development  Progress 
rept.  no.   40. 


Order  from  OTS  $2.  00 


This  report  includes  an  enj:ineering  study,  and  lab- 


oratory work  on  which  the 


PB  161  819 


itudy  is  based,  erf  a  plant 


to  produce  10.  000.  000  gallons  per  day  of  fresh  water 
from  sea  water.    The  process  is  that  of  direct  freez- 
ing brought  about  by  the  ev(aporation  of  a  hydrocar- 
bon refrigerant  (butane)  in  icontact  with  sea  water; 
washing  the  ice  free  of  saline  liquor;  and  melting  the 
ice  to  potable  water  by  the  condensation  of  butane 
vapor.    The  results  of  the  Engineering  study  showed 
that  the  total  cost,  conservatively  estimated  for  a 
plant  based  on  electric  moior  drive,   is  $10.  524.  000. 
and  the  corresponding  cost  of  producing  fresh  water 
is  55.  5  cents  per  1000  gallons.    For  a  plant  based  on 
gas  engine  drives  for  the  cbmpressors.  the  capital 
uivestment  is  $11,  874.  OOOj  and  the  cost  of  water 


produced  is  50.  7  cents  per 


1000  gallons. 


Massachusetts  Inst,  of  Tich.  ,  Cambridge. 
THE  EVAPORATION  OF  WATER  AT  HIGH  HUMID- 
ITIES, by  Thomas  K.   SherWood  and  Oliverio  Phillips. 
(Doctoral  thesis).    Final  rept. ,  Part  III,  on  Mass 


at  Low  Pressures  and 
IDA  19-020- ORD- 3244. 

[X)R  rept.   no.   887  4C; 


ph$36.  30        PB  147  856 

of  the  factors  by  which 
the  diffusion  compound 


Transfer  into  Gas  Streams 
High  Velocities,  Contract 
15  Apr  57,  233p.  87  refs. 
AD- 133  277. 
Order  from  LC  miJlO.  20, 

An  investigation  was  made 
changes  in  concentration  o 
affect  theratesof  mass  transfer  between  a  gas  and  a 
wet  surface.    A  2-ft-long,  b.813-in.  -id  glass  wetted- 
wall  tower  and  a  kieselguht  porous  wet  cylinder 
0.  658  in.   in  diameter  and  i.  069  in.   long  were  used 
to  study  the  evaporation  of  water  into  steam- air  mix- 
tures.   The  results  obtaindd  in  both  the  wetted- wall 
tower  and  the  wet  cylinder^  indicated  that  concentra- 
tion changes  affect  the  turl>ulent  and  molecular  trans- 
.^er  processes  and  confirm  the  inverse  proportionality 
between  k^  and  pgjy^.    A  th|eoretical  discussion  of 
diffusion  in  the  evaporatio<»  process  is  presented. 
Negligible  liquid  film  resistance  to  mass  transfer  in 
the  wetted- wall  tower  was  observed. 

Civil  Engineering 

(Army)  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va. 
INVESTIGATION  OF  THE  ADEQUACY  OF  CON- 
STRUCTION EQUIPMENT  AND  TECHNIQUES  UNDER 
ARCTIC  WINTER  CONDITIONS  FOR  ROADS  AND 
AIRFIELDS  CONSTRUCTION  PtIRPOSES.  by  Paul  A. 


Beigbeder  and  Stanley  H.  Robertson.    2  Nov  54,  46p. 

1  ref.    Rept.  1380;  AD-67  311. 

Order  from  LC  mi$3.  30,  ph$7.80  PB  148  052 

An  investigation  was  conducted  (1)  to  develop  a  suita- 
ble cross  section  for  use  in  constructing  expedient 
roads  and  airfields  during  the  winter  in  permafrost 
regions  using  frozen  road  materials;  and  (2)  to  deter- 
mine the  limitations  of  the  available  equipment  in 
excavating  and  placing  frozen  road  materials.   Traffic 
tests  were  conducted  on  5  test  lanes  which  were  con- 
structed with  frozen  soils  excavated  from  2  borrow 
pits.    Sieve  and  water  (ice)  analyses  were  carried  out 
and  thermocouples  were  installed  in  the  test  lanes. 
Meteorological  data  were  recorded.    Results  indicate 
that  (1)  frozen  borrow  material  cannot  be  loosened  and 
disaggregated  sufficiently  and  economically  by  explo- 
sives to  satisfy  the  requirements  of  handling  and 
placing  without  additional  processing;  (2)  the  most 
expedient  method  for  loosening  frozen  gravel  in  the 
borrow  pits  was  by  rooters;  (3)  the  available  rooting 
equipment  was  inadequate  for  excavating  frozen  silty 
soils;  (4)  the  most  suitable  method  for  hauUng  and 
placing  fill  material  in  the  roadway  was  by  trucks;  (5) 
the  most  expedient  method  of  loading  trucks  was  by 
dipperstick  shovel  from  stockpiles;  (6)  the  sheepsfoot 
roller  and  the  wobble-wheel  roller  were  ineffective  in 
compacting  or  disaggregating  frozen  gravel  material; 
(7)  the  need  for  material  such  as  logs,  landing  mats, 
brush,  and  the  like,  to  support  a  fill  was  not  required 
(provided  the  muskeg  was  in  a  frozen  state);  and  (8)  a 
6-fl  gravel  fill  on  a  frozen  muskeg  will  keep  the 
muskeg  at  a  freezing  temperature,  or  sli^tly  above, 
for  a  shallow  depth  during  thaw  periods. 


Bureau  of  Yards  and  Docks,  Washington.  D.  C 
MAINTENANCE  MANAGEMENT  OF  PUBLIC  WORKS 
AND  PUBLIC  UTILITIES.   Dec  59.   144p.   NAVDOCKS 
P-321. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  147  656 

This  publication  has  been  prepared  as  an  aid  for  naval 
and  civilian  personnel  concerned  with  the  maintenance 
management  of  public  works  and  public  utilities  at 
shore  activities  of  the  Naval  Establishment.    Controlled 
Maintenance,  as  outlined  in  this  publication,   is  the 
application  of  proven  management  and  industrial  engi- 
neering principles  to  the  maintenance  and  operation  of 
public  works  and  public  utilities.    The  significance  of 
Controlled  Maintenance  is  explained,  as  are  the  basic 
concepts,  elements  of  control,  and  extent  of  control. 
Also  included  are  procedures  and  other  criteria  to 
assist  in  the  implementation  of  Controlled  Maintenance. 

Electrical  and  Electronic  Engineering 


Aero  Service  Corp.  [Philadelphia,  Pa.] 
MAP  DEVELOPMENT  FOR  ADVANCED  RADAR 
SIMULATION  TECHNIQUES,  by  Walther  Barth.    Rept. 
on  Contract  AF  33(600)31911.    Feb  60,  83p.  36  refs. 
WADC  Technical  rept.  58-165. 
Order  from  OTS  $2.  25  PB  161  795 

Five  basic  considerations  are  treated  separately  as 
individual  reports.  The  first  describes  and  develops 
arithmetic  progressions  for  densities,  transminancea 
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and  opacities,  and  calculates  the  densities  sequences 
required,  relating  them  to  practical  densities.   An 
overlay  is  developed  for  use  on  the  sensitometric 
curve,  to  obtain  the  progression  of  transmi nances  or 
opacities.    In  the  second  report  the  Densitometer  is 
described  and  methods  of  use  to  eliminate  errors  are 
explained.   The  method  of  measuring  densities  oo  the 
photographic  plate  type  map  is  described.   The  third 
report  describes  the  method  of  development  and  fixing 
used  for  the  photographic  plate  to  achieve  uniformity. 
The  fourth  report  describes  a  method  of  obtaining  a 
predetermined  gray  scale  by  paint  mixing,  in  which  is 
described  an  improved  mixing  sequence  termed  the 
Successive  Mixing  Method,  which  aids  in  eliminating 
errors  and  results  in  greater  uniformity  of  the  gray 
scales.   The  fifth  report  discusses  the  errors  affecting 
the  photographic  reproduction  and  describes  the 
principles  for  compensating  variations  in  the  repro- 
duaion  and  describes  the  principles  for  compensating 
variations  in  the  reproduction.   An  emulsion  is  recom- 
mended which  has  the  density  range  within  the  straight 
line  porticMi  of  the  sensitometric  curve.   (Author) 


Aeronutronic,  Newport  Beach,  Calif. 
TELEMETRY  SYSTEM  STUDY.    VOLUME  I  (of  III). 
ANALYSIS  AND  DESIGN,  by  J.  G.  Hammond, 
W.  F.  Link  and  others.    Final  rept.  v.  1,  6  Feb  57- 
30  Nov  59,  CXI  Contract  DA  36-039-sc-73182. 
18  Dec  59,  283p.  [30]  refs.    Publication  no.  U-743. 
Order  from  LC  mi$  11.10,  ph$44. 10    PB  147  919-1 

A  telemetry  system  study  has  been  conducted  to  evalu- 
ate both  experimentally  and  analytically  the  perform- 
ance capability  and  pxxential  of  standard  systems  and 
to  fjrovide  a  design  plan  for  an  improved  telemetry 
system.   TTie  results  of  the  program  are  reported  in 
three  volumes.    Volume  I  contains  an  analysis  of  each 
of  the  four  basic  systems:  PCM-FM,  PDM-FM,  FM- 
FM,  and  PAM-FM.    The  analyses  have  been  developed 
and  verified  expjerimemally  to  provide  a  means  for 
determining  the  p)erformance  of  each  of  the  systems 
and  to  permit  system  parameters  to  be  adjusted  for 
optimum  performance.   The  criteria  for  comparing 
the  relative  performance  of  the  several  systems  are 
derived  and  the  comparisons  are  presented.    It  is 
shown  that  PCM-FM  and  PAM-FM  are  superior  to 
PDM-FM  and  FM-FM  for  the  majority  of  anticipated 
apphcations.    A  conceptual  design  of  a  system  which 
is  recommended  for  development  is  described.    Basi- 
cally, the  system  employs  a  combination  of  PAM-FM 
and  PCM-FM  techniques  in  a  configuration  which 
enables  the  telemetry  user  to  accommodate  a  wide 
variety  of  data  economically  and  practically.    (Author) 

Aeronutronic,  Newp)ort  Beach.  Calif. 
TELEMETRY   SYSTEM  STUDY.    VOLUME  II  (of  III). 
EXPERIMENTAL  EVALUATION  PROGRAM.    Final 
rept.  V.  2,  6  Feb  57-30  Nov  59,  on  Contract  DA  36- 
039-8C-73182.    18  Dec  59,  135p.    [7]  refs.    Publication 
DO.  U-743. 

Order  from  LC  mi$6. 90,  ph$2l.  30        PB  147  919-2 

This  volume  presents  the  results  of  the  tests  which 
were  performed  on  the  four  systems  to  determine  the 
optimum  values  for  system  parameters.   The  tests 
included  measurements  of  errors  introduced  by  the 
system  under  the  influence  of  external  noise  and 
interference  simulating  field  conditions.    (Author) 
(See  alsoPB  147  919-1) 


Aeronutronic,  Newpxart  Beach,  Calif. 
TELEMETRY  SYSTEM  STUDY.    VOLUME  III  (of  III). 
TELEMETRY  SYSTEMS  TEST  EQUIPMENTS.   Final 
rept.  V.  3,  6  Feb  57-30  Nov  59,  on  Contract  DA  36- 
039-8C-73182.    18  Dec  59,  125p.    Publication  no. 
U-743. 
Order  from  LC  mi$6.  30,  ph$19.80        PB  147  919-3 

This  volume  describes  the  test  equipjment  and  opera- 
tional procedures  which  were  especially  developed  to 
permit  accurate  evaluation  of  telemetry  system  per- 
formance.   (Author)  (See  also  re  147  919-2) 


Airborne  Instruments  Lab. ,  Inc.,  Mineola,  N.  Y. 
FABRICATION  OF  ENGINEERING  MODEL  OF 
RADAR  SET  AN/FPN-3l(XW-l)  (AIRPORT  SURFACE 
DETECTION  EQUIPMENT),  by  Joseph  E.  Woodward 
and  Bruce  A.  Woodward.    Final  engineering  repjt.  on 
Contract  AF  30(602)296.    Mar  57.  46p.  6  refs.    Rept. 
no.  2388-1;  RAEX:  TR-57-87;  AD-114  474. 
Order  from  LC  im$3.  30,  ph$7.  80  PB  146  375 

Design  details,  layout,  fabrication,  and  testing  of  the 
FPN-31(XW-1)  radar  set  were  completed.   Tlie  radar 
set  comprises  3  major  units:  (1)  a  transminer-re- 
ceiver  group  containing  the  radar  transmaner,  re- 
ceiver, and  associated  circuits;  (2)  an  indicator  group 
containing  the  PPI  display  and  associated  circuits;  and 
(3)  an  antenna  group  containing  a  radar  antenna,  a 
radome,  and  associated  components.    System  tests 
demonstrated  that  the  model  system  meets  specifica- 
tions. The  antenna  has  an  azimuth  beamwidth  of  0. 25° 
and  a  vertical  coverage  that  extends  to  25°  below  the 
peak  with  no  holes.    Circular  polarization  was  very 
effective  against  rain  return.   A  satisfactory  air- 
inflated  radcwne  is  available  to  cover  the  antenna.   The 
transmitter  and  receiver  demonstrated  satisfactory 
performance,  and  the  stable  and  effective  AFC  circuit 
is  trouble-free.    Operation  of  the  indicator  was  satis- 
faaory  and  pjrovided  a  stable  display  with  good  reso- 
lution and  azimuth  repeatability.   TTere  are  no  cpm- 
pwnents  in  the  radar  that  are  in  critical  supjply.   Mag- 
netrons for  use  in  the  transmitter  are  available  from 
at  least  2  sources  and  provide  satisfaaory  electrical 
performance;  more  data  are  needed  on  the  life  per- 
formance of  magnetron  types  QK511  and  6551  when 
operated  at  the  short-pnilse  duration.   The  radome 
was  satisfaaory  in  elearical  and  mechanical  per- 
formance, but  more  experience  is  required  to  deter- 
mine the  expeaed  service  life. 


Airborne  Instruments  Lab.  ,  Deer  Park,  N.  Y. 
INVESTIGATION  OF  MULTIFEED  ANTENNAS  AND 
WIDE-ANGLE  OPTICS,  by  C.   A.  Bergren. 
L.  J.  Kuskowski,  and  W.  D.  White.    Rept.  on  Con- 
tract AF  30(602)1980.    Mar  60,  40p.  7  refs.  Rept. 
no.  7358-1-4;  RAJX:-TN-60-92. 
Order  from  LC  miJ3.  00,  ph$6.  30  PB  147  836 

The  Cassegrain  antenna  system  has  yielded  a  partial 
solution  to  the  problem  of  designing  a  wide-angle 
multifeed  antenna.    Although  design  data  has  been 
obtained  for  the  Cassegrain  antenna,  the  problem  of 
reducing  side  lobes  due  to  ap)erture  blocking  still  re- 
mains.   Several  methods  that  utilize  the  blocking 
aperture  to  reduce  side  lobes  have  been  investigated. 
The  Schwarzschild  antenna  system- -another  rwo- 
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refining  and  directional  freezing  of  sail  water.    Crys- 
»llization-rate  studies  have  established  an  upper  limit 
for  the  growth  rate  of  ice  cr/^stals  from  salt  solutions. 
The  technical  feasibility  of  rmltipler stage  zone-freez- 
ing conversion  of  sea  water  las  been  demonstrated. 
Preliminary  engineering  eva  uation  of  several  multiple 
swge,  continuous  freezing  s  yrstems  has  indicated  that 
at  least  one  may  be  economi  ally  feasible. 


Blaw-Knox  Co. .  Pittsburg! ,  Pa.  

SALINE  WATER  CONVERSION  BY  DIRECT  FREEZ- 
ING WITH  BUTANE,  by  Gejrge  Kamofsky  and 


Paul  F.    Steinhoff.    Rept.  foi 
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Massachusetts  Inst,  of 
THE  EVAPORATION  OF 
ITIES,  by  Thomas  K. 
(Doctoral  thesis).    Final 
Transfer  into  Gas  Streams 
High  Velocities,  Contract 
15  Apr  57,  233p.  87  refs. 
AD- 133  277. 
Order  from  LC  mi$10.  20, 
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3f  the  factors  by  which 
the  diffusion  compound 
tranlsfer  between  a  gas  and  a 
1.813- in.  -id  glass  wetted- 
fxjr'ous  wet  cylinder 
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ADEQUACY  OF  CON- 


STRUCTION EQUIPMENT  IaND  TECHNIQUES  UNDER 
ARCTIC  WINTER  CONDITIONS  FOR  ROADS  AND 
AIRFIELDS  CONSTRUCTION  PURPOSES,  by  Paul  A. 


Beigbeder  and  Stanley  H.  Robertson. 
1  ref.    Rept.   1380;  AD-67  311. 
Order  from  LC  mi$3.  30,   ph$7.  80 


2  Nov  54,  46p. 
PB  148  052 


An  investigation  was  conducted  (1)  to  develop  a  suita- 
ble cross  section  for  use  in  constructing  expedient 
roads  and  airfields  during  the  winter  in  permafrost 
regions  using  frozen  road  materials;  and  (2)  to  deter- 
mine the  limitations  of  the  available  equipment  in 
excavating  and  placing  frozen  road  materials.   Traffic 
tests  were  conducted  on  5  test  lanes  which  were  con- 
structed with  frozen  soils  excavated  from  2  borrow 
pits.    Sieve  and  water  (ice)  analyses  were  carried  out 
and  thermocouples  were  installed  in  the  test  lanes. 
Meteorological  data  were  recorded.    Results  indicate 
that  (1)  frozen  borrow  material  cannot  be  loosened  and 
disaggregated  sufficiently  and  economically  by  explo- 
sives to  satisfy  the  requirements  of  handling  and 
placing  without  additional  processing;  (2)  the  most 
expedient  method  for  loosening  frozen  gravel  in  the 
borrow  pits  was  by  rooters;  (3)  the  available  rooting 
equipment  was  inadequate  for  excavating  frozen  silty 
soils;  (4)  the  most  suitable  method  for  hauling  and 
placing  fill  material  in  the  roadway  was  by  trucks;  (5) 
the  most  expedient  method  of  loading  trucks  was  by 
dipperstick  shovel  from  stockpiles;  (6)  the  sheepsfort 
roller  and  the  wobble-wheel  roller  were  ineffective  in 
compacting  or  disaggregating  frozen  gravel  material; 
(7)  the  need  for  material  such  as  logs,   landing  mats, 
brush,  and  the  like,  to  support  a  fill  was  not  required 
(provided  the  muskeg  was  in  a  frozen  state);  and  (8)  a 
6-fl  gravel  fill  on  a  frozen  muskeg  will  keep  the 
muskeg  at  a  freezing  temperature,  or  slightly  above, 
for  a  shallow  depth  during  thaw  periods. 


Bureau  of  Yards  and  Docks,  Washington,  D.  C 
MAINTENANCE  MANAGEMENT  OF  PUBLIC  WORKS 
AND  PUBLIC  UTILTTIES.   Dec  59.   144p.   NAVDOCKS 
P-321. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  147  656 

This  publication  has  been  prepared  as  an  aid  for  naval 
and  civilian  personnel  concerned  with  the  maintenance 
management  of  public  works  and  public  utilities  at 
shore  activities  of  the  Naval  Establishment.    Controlled 
Maintenance,  as  outlined  in  this  publication,   is  the 
application  of  proven  management  and  industrial  engi- 
neering principles  to  the  maintenance  and  operation  of 
public  works  and  public  utilities.    The  significance  d 
Controlled  Maintenance  is  explained,  as  are  the  basic 
concepts,  elements  of  control,  and  extent  of  control. 
Also  included  are  procedures  and  other  criteria  to 
assist  in  the  implementation  of  Controlled  Maintenance. 

Electrical  and  Electronic  Engineering 


Aero  Service  Corp.  [Philadelphia,  Pa.] 
MAP  DEVELOPMENT  FOR  ADVANCED  RADAR 
SIMULATION  TECHNIQUES,  by  Walther  Barth.   Rept. 
on  Contract  AF  33(600)31911.    Feb  60,  83p.  36  refs. 
WADC  Technical  rept.  58-165. 
Order  from  OTS  $2.  25  PB  161  795 

Five  basic  considerations  are  treated  separately  as 
individual  reports.  The  first  describes  and  develops 
arithmetic  progressions  for  densities,  transmittances 
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and  opacities,  and  calculates  the  densities  sequences 
required,  relating  them  to  practical  densities.    An 
overlay  is  developed  for  use  on  the  sensitometric 
curve,  to  obtain  the  jjrogression  of  transmittances  or 
opacities.    In  the  second  report  the  Densitometer  is 
described  and  methods  of  use  to  eliminate  errors  are 
explained.   The  method  of  measuring  densities  oo  the 
photographic  plate  type  map  is  described.   The  third 
Teport  describes  the  method  of  development  and  fixing 
used  for  the  photographic  plate  to  achieve  uniformity. 
The  fourth  report  describes  a  method  of  obtaining  a 
predetermined  gray  scale  by  paint  mixing,  in  which  is 
described  an  improved  mixing  sequence  termed  the 
Successive  Mixing  Method,  which  aids  in  eliminating 
errors  and  results  in  greater  uniformity  orf  the  gray 
scales.   The  fifth  repoTt  discusses  the  errors  affecting 
the  photographic  reproduction  and  describes  the 
principles  for  compensating  variations  in  the  repro- 
duaion  and  describes  the  principles  for  compensating 
variations  in  the  reproduction.    An  emulsion  is  recom- 
mended which  has  the  density  range  within  the  straight 
line  portion  of  the  sensitometric  curve.   (Author) 


Aeronutronic,  Newport  Beach,  Calif. 
TELEMETRY  SYSTEM  STUDY.    VOLUME  I  (of  III). 
ANALYSIS  AND  DESIGN,  by  J.  G.  Hammond. 
W.  F.  Link  and  others .    Final  rept.  v.  1,  6  Feb  57- 
30 Nov  59,  on  Contract  DA  36-039-sc-73182. 
18  Dec  59,  283p.  [30]  refs.    Publication  no.  U-743. 
Order  from  LCmi$l  1.10.  ph$44. 10    PB  147  919-1 

A  telemetry  system  study  has  been  conducted  to  evalu- 
ate bah  experimentally  and  analytically  the  perform- 
ance capability  and  potential  of  standard  systems  and 
to  provide  a  design  plan  for  an  improved  telemetry 
system.   The  results  of  the  program  are  reported  in 
three  volumes.    Volume  I  contains  an  analysis  of  each 
of  the  four  basic  systems:  PCM-FM,  PDM-FM,  FM- 
FM,  and  PAM-FM.    The  analyses  have  been  developed 
and  verified  experimentally  to  provide  a  means  for 
determining  the  performance  of  each  of  the  systems 
and  to  permit  system  parameters  to  be  adjusted  for 
optimum  performance.   The  criteria  for  comparing 
the  relative  performance  erf  the  several  systems  are 
derived  and  the  comparisons  are  presented.    It  is 
shown  that  PCM-FM  and  PAM-FM  are  superior  to 
PDM-FM  and  FM-FM  for  the  majority  of  anticipated 
applications.    A  conceptual  design  of  a  system  which 
18  recommended  for  development  is  described.    Basi- 
cally, the  system  employs  a  combination  of  PAM-FM 
and  PCM-FM  techniques  in  a  configuration  which 
enables  the  telemetry  user  to  accommodate  a  wide 
variety  of  data  economically  and  practically.   (Author) 

Aeronutronic.  Newport  Beach,  Calif. 
TELEMETRY  SYSTEM  STUDY.    VOLUME  II  (of  III). 
EXPERIMENTAL  EVALUATION  PROGRAM.    Final 
rept.  v.  2.  6  Feb  57-30  Nov  59.  on  Contract  DA  36- 
039-8C-73182.    18  Dec  59.  I35p.    [7]  refs.    Publication 
no.  U-743. 
Order  from  LCmi$6. 90,  ph$21.  30        PB  147  919-2 

This  volume  presents  the  results  of  the  tests  which 
were  performed  on  the  four  systems  to  determine  the 
optimum  values  for  system  parameters.   The  tests 
included  measurements  of  errors  introduced  by  the 
system  under  the  influence  of  external  noise  and 
interference  simulating  field  conditions.    (Author) 
(See  also  PB  147  919-1) 


Aeronutronic,  Newport  Beach.  Calif. 
TELEMETRY  SYSTEM  STUDY.    VOLUME  III  (of  III). 
TELEMETRY  SYSTEMS  TEST  EQUIPMENTS.   Final 
rept.  V.  3,  6  Feb  57-30  Nov  59,  on  Contraa  DA  36- 
039-SC-73182.    18  Dec  59.  I25p.   Publication  no. 
U-743. 
Order  from  LC  mi$6.  30,  ph$19.80        PB  147  919-3 

This  volume  describes  the  test  equipment  and  opera- 
tional procedures  which  were  especially  developed  to 
permit  accurate  evaluation  of  telemetry  system  per- 
formance.  (Author)  (See  also  PB  147  919-2) 


Airborne  Instruments  Lab. ,  Inc.,  Mineola,  N.  Y. 
FABRICATION  OF  ENGINEERING  MODEL  OF 
RADAR  SET  AN/FPN-3l(XW-l)  (AIRPORT  SURFACE 
DETECTION  EQUIPMENT),  by  Joseph  E.  Woodward 
and  Bruce  A.  Woodward.    Final  engineering  rept.  on 
Contract  AF  30(602)296.    Mar  57.  46p.  6  refs.    Rept. 
no.  2388-1;  RADC  TR-57-87;  AD-114  474. 
Order  from  LC  mi$3.  30,  ph$7. 80  PB  146  375 

Design  details,  layout,  fabrication,  and  testing  of  the 
FPN-31(XW-1)  radar  set  were  completed.   The  radar    ' 
set  comprises  3  major  units:  (1)  a  transmitter -re- 
ceiver group  containing  the  radar  transmitter,  re- 
ceiver, and  associated  circuits;  (2)  an  indicator  group 
containing  the  PPI  display  and  associated  circuits;  and 
(3)  an  antenna  group  containing  a  radar  antenna,  a 
radome,  and  associated  compx)nenls.    System  tests 
demonstrated  that  the  model  system  meets  specifica- 
tions.  The  antenna  has  an  azimuth  beamwidth  of  0.  25° 
and  a  vertical  coverage  that  extends  to  25°  below  the 
peak  with  no  holes.    Circular  polarization  was  very 
effeaive  against  rain  return.   A  satisfactory  air- 
inflated  radome  is  available  to  cover  the  antenna.   The 
transmitter  and  receiver  demonstrated  satisfactory 
performance,  and  the  stable  and  effective  AFC  circuit 
is  trouble-free.    Operation  of  the  indicator  was  satis- 
factory and  provided  a  stable  display  with  good  reso- 
lution and  azimuth  repeatabibty.   There  are  no  com- 
ponents in  the  radar  that  are  in  critical  supply.   Mag- 
netrons for  use  in  the  transmitter  are  available  from 
at  least  2  sources  and  provide  satisfactory  electrical 
performance;  more  data  are  needed  on  the  life  per- 
formance of  magnetron  types  QK511  and  6551  when 
operated  at  the  short -pulse  duration.   The  radome 
was  satisfactory  in  electrical  and  mechanical  pjer- 
formance,  but  more  experience  is  required  to  deter- 
mine the  expected  service  life. 


Airborne  Instruments  Lab.  ,  Deer  Park,  N.  Y. 
INVESTIGATION  OF  MULTIFEED  ANTENNAS  AM) 
WIDE-ANGLE  OPTICS,  by  C  A.  Bergren, 
L.  J.   Kuskowski,  and  W.   D.  White.    Rept.  on  Con- 
tract AF  30(602)1980.    Mar  60,  40p.  7  refs.   Rept. 
no.  7358-1-4;  RADC-TN-60-92. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  836 

The  Cassegrain  antenna  system  has  yielded  a  partial 
solution  to  the  problem  of  designing  a  wide-angle 
multifeed  antenna.    Although  design  data  has  been 
obtained  for  the  Cassegrain  antenna,  the  problem  of 
reducing  side  lobes  due  to  ap>erture  blocking  still  re- 
mains.   Several  methods  that  utilize  the  blocking 
aperture  to  reduce  side  lobes  have  been  investigated. 
The  Schwarzschild  antenna  system- -another  rwo- 
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reHector  system- -i5  being  iiivestigated  to  detemune 
its  scan  capabilities.  The  reflectors  for  this  system 
are  designed  such  that  first  drder  coma  and  spherical 
aberration  are  minimized  ov^-  '^-^  ^^^.^^y^  =^an 
angles.  Preliminary  results 


i?r  the  necessary  scan 
lave  indicated  that  the 


Schwarzschild  antenna  systerrwill  yield  scanning 


perfornnance  superior  to  that 
system.    (Author) 


of  the  Cassegrain 


American  Inst,  for  Research,  Pinsburgh,  Pa. 
PRINCIPLES  AND  PREUMINARY  RECOMMENDA- 
TIONS FOR  A  CORE  SYSTEM  OF  NAVY  RADAR 
OPERATOR  TRAINING  DEVICES,  by  Richard  O. 
Peterson,  Leon  J    Lewandow^id,  and  Angustus  D. 
Dally.    Rept.  on  Contraa  N61339-348.    2  Mar  60, 
I05p.  89  refs.   Technical  reik-    NAVTRADEVCEN 
348-1.  , 

Order  from  LC  mi$5.70.  Dhil6.80  PB  146  397 

Investigation  was  made  of  th4  feasibility  of  developing 
a  core  of  radar  operator  traijning  devices  of  a  general 
nature  which  could  be  used  fc^r  training  in  a  multipUc- 
ity  of  specific  radar  equipmelnts  and  skills.    Naval 
radar  operator  jobs  were  analyzed  to  determine  the 
job  contents  which  are  comirton  to  many  radar  opera- 
tor jobs.   This  resulted  in  a  tore  of  the  skiU  and 
knowledge  requirements  whi^h  are  basic  to  many 
radar  operator  jobs.    From  ^  rational  analysis  erf  th< 
skill  and  knowledge  requirenkents  and  of  the  equip- 
ment and  training  data  colleoted,  equipment  design 
principles  applicable  to  the  ciesign  of  radar  operator 
training  devices  were  derived.    Preliminary  recom- 
mendations for  devices  which  would  comprise  a  core 
training  device  system  for  radar  operators  were 
developed.   (Author) 


Armour  Research  Foundation,  Chicago  111. 
PROCEEDINGS  OF  THE  CONFERENCE  (NO.   4l  ON 
RADIO  INTERFERENCE  REDUCTION  AND  ELEC- 
TRONIC COMPATIBILITY  HELD  AT  THE  ML'SEUM 
OF  SCIENCE  AND  INDUSTRY.  CHICAGO,   ILLINOIS 
OCTOBER   1-2,   1958.    Oct  58.  664p.    133  refs. 
Order  from  LC  mi$ll.  10,  ph$101.  40 


PB  148  073 


Contents:  The  challenge  of  tbmorrow's  communications: 
an  outlook  into  the  future  of  the  radio  interference  field 
and  the  part  that  the  PGRFl  Will  play  in  the  future  of  the 
field  of  RF  interference:  raflio  gadgets;  radio  interfer- 
ence problems  at  AFMTC  C^pe  Canaveral.    Florida: 
comparison  of  PCM  and  PPM  for  radar  command;  the 
systems  approach  to  missil^borne  telemetering  inter- 
ference; the  measurement  df  interference  effects  on  in- 
telligibility; interference  acceptance  ratios  in  elec- 
tronic communication  equipments;  computation  of  prob- 
ability of  iiterference  due  tfc  adjacent  channel  cross- 
modulation,  and  intermoduliition  effects  for  randomly 
spaced  equipments  operating  in  the  VHF  and  UHF 
bands;  some  observations  cbnceming  antenna  and  ra- 
diation patterns;  target  retUm  losses  due  to  blanking; 
variable  gain  interference  lieduction  devices;  external - 
transmitter  interference  in  pulsed  search  systems;  a 
formal  representation  of  th^  interference  between  sev- 
eral pulse  trains;  design  and  development  of  a  standard 
white  noise  generator  and  npise  indicating  instrument; 
receivers  for  interference  ineasurements  in  the  20  to 
4000  megacycle  range;  mici-owave  field  intensity  meter; 
anechoic  chambers  for  radip  interference  measure- 


ments above  50  megacycles;  measurements  of  electro- 
magnetic interference  on  high  voltage  (50  Kv)  trans- 
mission lines;  techniques  for  measuring  three  dimen- 
sional patterns;  three  dimensional  radiation  pattern 
graphical  display  technique;  leakage  of  electromagnetic 
energy  from  coaxial  cable  structures;  application  of 
field  theory  to  the  solution  of  practical  radiated  radio 
interference  problems;  a  free-space  method  for  meas- 
uring coaxial  cable  shielding  effectiveness;  concepts  of 
electromagnetic  interference  analysis  and  control;  a 
method  for  controlling  airplane  wiring  and  equipment 
placement  to  eliminate  AC  magnetic  field  interference; 
spectrum  signature;  shortcomings  of  interference  spe- 
cifications; automatic  power  control;  ferrites  in  radio 
interference  filters;  low  pass  filters  using  ferrites; 
radio  interference  control  of  semi-conductor  circuitry; 
a  non-linear  effect  in  passive  L^F  transmission  sys- 
tems; analysis  of  interference  generated  in  non-linear 
devices;  a  digital  computer  program  for  assigning  a 
set  of  interference -free  frequencies  to  a  communica- 
tions network;  a  digital  computer  technique  for  deter- 
mination of  permissible  co-channel  frequency  assign- 
ment; application  of  digital  computer  model  to  the  pre- 
diction of  radio  interference  in  a  large  signal  complex: 
techniques  for  determining  interference  characteristics 
of  communication  equipment;  processing  of  mutual  in- 
terference charts  for  maximal  lists  of  non- interfering 
frequencies.   (See  also  PB  148  072) 


Armour  Research  Foundation,  Chicago,  111. 
PROCEEDINGS  OF  THE  CONFERENCE  (NO.  5]  ON 
RADIO  INTERFERENCE  REDUCTION  AND  ELEC- 
TRONIC COMPATIBILITY  HELD  AT  THE  MUSEUM 
OF  SCIENCE  AND  INDU^RY,   CHICAGO,   ILLINOIS. 
OCTOBER  6-8,   1959.  Oct  59,  697p.    118  refs. 
>der  from  LC  mi$ll.  10,  phJlOS.  90        PB  148  074 

Contents:  Advanced  technology  and  future  problems  in 
radio  interference;  spectrum  utilization  in  a  field  army, 
the  role  of  CISPR  (International  Special  Committee  on 
Radio  Interference)  in  radio  interference  reduction  and 
control;  low  noise  devices  as  systems  elements;  sus- 
ceptibility of  pyrotechnic  devices  to  electromagnetic 
energy-,  prediction  factors  influencing  transmitter 
power  spectrum;  sensitivity  of  predicted  interference 
to  propagation  model  and  spectrum  availability;  the 
construction  of  Mutual  Interference  Charts  (MIC'S)  and 
some  statistical  properties  of  the  entries;  processing 
of  non -symmetrical  mutual  interference  matrices;  de- 
sign of  electromagnetic  interference  reduction;  using 
computer  simulation  techniques;  radio  noise  testing  d 
the  Lockheed  Electra;  interference  implications  of  a 
commercial  communications  satellite  system;  measure 
ments  of  spurious  emission  from  an  AM/EM  tuner  in 
accordance  with  Part  15  of  the  FCC  Rules  and  Regula- 
tions; spurious  responses  of  television  receivers  in  the 
300  to  1000  mc.   region;  investigation  of  corona  noise 
in  a  three-phase  transmission  line;  a  thermistor  bridge 
voltmeter  for  calibrating  interference  measuring  in- 
struments: application  of  the  low  noise  traveling  wave 
tube  to  interference  instrumentation;  a  coaxial  device 
for  measuring  the  performance  of  shielding  materials; 
a  method  of  measuring  high  power  transmitter  cabinet 
and  external  wiring  radiation;  radio  interference  test- 
ing of  large-scale  computing  systems -theory  and  prac- 
tice; the  effect  of  climatic  environments  on  radio  fre- 
quency interference;  design  of  a  wire  communication 
system  in  a  shielded  passageway  of  the  BMEWS  radar 
system;  planning  interference -free  communications - 


electronics  systems;  procedure  and  problems  inherent 
ID  interference  testing  of  the  B-58  aircraft;  the  sys- 
tems approach  in  designing  a  specification  for  the 
^trol  of  radio  interference  in  an  airborne  complex; 
ZL  interesting  aspects  of  interference  and  spurious 
*!^1  measurements  at  the  Army  Transmitting  Station 
iSdbndge,  Virginia;  radio  interference  detection  sys 
^at  Atlantic  Missile  Range  (AMR);  the  gain  of  aper- 
Ze  antennas  at  spurious  frequencies;  Fresnel  region 
Inems  and  gain  corrections  of  large  rectangular  an- 
Jnnas   new  techniques  for  evaluating  the  performance 
,<  shielded  enclosures;  contiguous  wrapping  of  trans - 
aiission  line  conductors  with  high-mu  tape  for  large 
radio -interference  attenuation;  characteristics  of 
microwave  duplexer  tubes  under  spurious  radiation 
editions;  a  method  of  evaluating  the  effectiveness  of 
radio-frequency  gasket  materials;  a  transient  suppres- 
«rfor  protection  of  transistorized  equipment  in  27  v 
DC   aircraft  electrical  systems;  relay  noise  suppres- 
sion in  airborne  electronic  systems;  a  method  of  as- 
suming compatible  frequencies  to  ground  UHF  radios 
in  a  transitional  environment  (Unclassified  paper) 
(See  also  PB  148  073) 


Army  Ballistic  Missile  Agency,  Redstone  Arsenal, 

Ala 

CAPACITY  DIODE  PARAMETRIC  PERFORMANCE 
AND  CIRCUIT  DESIGN  BY  A  FINITE  CURRENTS 
METHOD,  by  Alan  J.  Fisher.    19  Jan  59.  34p.    Rept. 
DO.  DG-TR-1-59:  AD-216  182. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  146  270 

If  a  finite  number  of  sinusoidal  currents  rather  than 
voltages  are  permitted  to  exist  in  a  capacity  diode 
parametric  device,  the  performance  will  be  more 
efficient  and  more  easily  calculated.    A  two-current 
analysis  of  frequency  SbubUng  (and  halving)  is  pre- 
sented which  shows  the  relationships  between  effi- 
ciency and  power  and  diode  cutoff  frequency.    Input  and 
output  coupling  circuits  which  approximate  the  two- 
current  analysis  are  shown.   The  analytic  results  are 
used  to  predict  the  generation  of  watts  of  efficient 
microwave  power  by  all  solid  state  devices.    Finally, 
the  extension  of  the  finite  currents  method  to  higher 
harmonics  and  parametric  mixers,  amplifiers  and 
oscillators  is  discussed.   (Author) 
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Army  Signal  Missile  Support  Agency,  White  Sands 

Missile  Range,  N.  Mex. 

\N/DRW-11  (XE-1)  RECEIVER  SPECTRUM  UTIU- 
ZATION    by  Merwin  A.  Olson  and  Charles  E.  Hyman. 
15  Apr  60.  55p.  AFC  rept.  #DC  15-4-60  RdeC. 
Order  from  LC  mi$3. 60.  ph$9.  30  PB  147  521 

Results  are  presented  of  a  laboratory  investigation  of 
an  AN/DRW- 11  FM  (406  -  450  MCS)  receiver  to  deter- 
mine its  spectrum  utiUzation  and  interference  sus- 
:eptibility  charaaeristics,  this  information  is  neces- 
sary to  allow  for  efficient  frequency  allocation.    Gper- 
iting  characteristics  such  as  frequency  stability, 
sensitivity,  selectivity,  spurious  responses,  spurious 
emissions,  audio  charaaeristics;  interference  char- 
aaeristics, and  antenna  input  VSWR  were  tested. 
Frequency  stabiUty  was  found  to  be  within  0. 002%  and 
the  3  db  overall  seleaivity  was  342  KCS.    In  the  fre- 
quency range  from  150  KCs  to  10  KMCS  there  were 
elevea  spurious  responses  less  than  60  db  down;  of 
these  responses  only  one  was  below  2500  MCS 


(410  MCS  at  54  db  down).   Five  radiated  emissicms 
were  found  to  be  in  excess  of  MIL- 1- 26600  limits  for 
Class  I  equipment.   (Author) 


Army  Signal  Missile  Support  Agency,  White  Sands 
Missile  Range,  N.  Mex.  _^„ 

ASCOP  TK-M7  TELEMETRY  TRANSMITTER 
SPECTRUM  UTILIZATION,  by  Charles  R.  Wise  and 
Merwin  A.  Olson.   15  Apr  60.  49p.  AFC  Rept.   TM- 

Or'der  from  LC  mi$3.  30.  ph$7.  80  PB  147  742 

Frequency  stabUity.  power  ouqjut,  modulation  sensi- 
tivity, and  deviation  were  tested  with  respect  to 
supply  voltage,  operating  time  and  environmental 
conditions;  interference  characteristics  (antenna 
conducted  and  radiated  spurious  emissions)  were 
also  examined;  all  tests  were  empirical  in  nature. 
All  spurious  emissions  (antenna  conducted),  except 
one  at  202  MCS  (54  db  down)  and  four  harmonics  of 
the  fundamental,  were  within  the  requirements  of 
WSMR  Regulation  Nr.  600-5-59.    Frequency  stabU- 
ity  was  within  the  required  0.  01%  except  for:  supply 
voltage  reductions  of  more  than  15%,  prolonged  oc- 
posure  to  high  altitudes,  and  certain  conditions  of 
acceleration  in  excess  of  15  G's.    This  transmitter  is 
compatible  with  the  0.  5  MCS  channelization,  as  per 
WSMR  Regulation  600-5-59.    (Author) 


[Armyl  Signal  (Research  andl  Engineering  Lab. , 

Fort  Monmouth,  N.  J.  ^^^„»^„   rMrcirn^T 

APPLICATION  OF  AUDIO  TRANSFORMER  DESIGN 
METHOD  OUTLINED  IN  FINAL  REPORT  IN  CON- 
TRACT NO.   W36-039-8C-38268.    TRANSFORMER 
DESIGN  CRITERIA  AND  DATA",  by  Irving  Remis. 
28  May  52,  22p.  Technical  memo.  no.  M-1^29. 
Order  from  LC  mi$2. 70,  ph$4. 80  PB  148  544 

It  is  the  purpose  of  this  report  to  present  a  sample 
design  complete  with  curves  and  other  pertinent 
information  to  aa  as  a  guide  for  engineers  with 
little  experience  in  transformer  design. 


Army  Signal  Research  and  Development  Lab. ,  Fort 

Monmouth,   N.  J. 
COMPLEMENTARY  TRANSISTOR  MODULATOR,  by 
J.  Grau  and  B.  Humbel.    1  Oct  59,  35p.  2  refs. 
USASRDL  technical  rept.  2068;  AD-230  739    . 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  115 

A  recent  preliminary  investigation  of  modulator  cir- 
cuits using  two  complementary  transistors  revealed 
that  this  type  of  modulator  offers  some  unique  fea- 
tures not  found  in  other  types  of  modulators.    These 
are-  (1)  no  dc  supply  voltage  necessary  as  the 
carrier  furnishes  the  supply  voltage  for  operation, 
(2)  carrier  suppression,    (3)  elimination  of  the  use  d 
a  balance  transformer.  (4)  accomodation  of  dc  input 
and  output  signals,  (5)  offers  a  power  gain  as  high  as 
3  db    as  compared  to  other  modulations  which  usually 
have  an  insertion  loss,  and  (6)  compactness  in  size 
(only  two  transistors  and  one  transformer  necessary) 
These  advantages  open  a  broad  field  of  applications, 
e  g    its  use  in  carrier  frequency  equipment,   single 
sideband  equipment,  etc.    Modulator  circuits  using  2 
complementary  transistors  are  investigated;  condi- 
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tions  to  be  fulfilled  for  working 
established;  test  results  of  2 
are  given;  and  the  theory  of 
(Author) 


configurations  are 
modulator  configurations 
operation  is  explained. 


Army  Signal  Research  and  pevelopment  Lab.  ,  Fort 

Monmouth,   N.  J. 
AN  EXPERIMENTAL  PULSE    REPEATER  FOR 
TRANSMISSION  OF   INVERTfeD  BINARY  PULSE 
SIGNALS  OVER  FIELD  WIR  I,  by  H.   Wolf.   1  Oct  59, 
36p.   7  refs.   USASREX.  techn  cal  rept.   2082;  AD- 
232  489. 
Order  from  LC  mi $3.  00,  ph!6.  30  PB  148  117 

The  problems  connected  with  the  transmission  of  a 
one  megabit  binary  pulse  signal  over  field  wire  WD- 
1/TTare  discussed.    The  inv?rted  binary  pulse  sig- 
nal is  introduced  and  the  desi  rn  of  a  repeater  for  in- 
verted binary  pulses  is  descr  bed.    The  results  of 
cascading  a  series  of  these  r<:peaters  are  shown.    It 
is  concluded  that  the  lack  erf  an  inexpensive  and  re- 
liable retiming  circuit  is  a  problem  which  requires 
further  study.    (Author) 


Army  Signal  Research  and  pevelopment  Lab.  , 

Fort  Monmouth,  N.   J. 
MINIMIZATION  OF  CONNECtTlON 
CRYSTAL  IMPEDANCE  METER 
CALIBRATION,   by  Charles  L 
38p.  2  refs.   USASRDL  Technical 
AD-216  502. 
Order  from  LC  mi  J3.  00.  ph$* 


Means  of  connecting  crystal  i 
capacitors  to  capacity  measuijing 
been  investigated.    Stray  capa: 
connection  errors  are  identified 
cancellation  are  discussed 
connection  devices  and  instru< 
included.    (Author) 


ERRORS  IN 
ER   LOAD  CAPACITOR 
Shibla.    23  Mar  59, 
rept.  2017; 


30 


PB  146  266 


inpedance  meter  load 
equipment  have 
ities  contributing  to 
and  means  of  mutual 
Oonstruction  details  for 
tions  for  use  are 


Army  Signal  Research  and  Development  Lab.  ,   Fort 

Monmouth,   N.   J.  I 

PREFERRED  RADIO  FREQUENCY  CABLES  AND 
CONNECTORS  FOR  MILITARY  APPLICATIONS,  by 
Morton  Pomerantz.    6  jan  60,   Up.   3  refs.   USASRIX. 
technical  rept.  2091;  AD-231  i68. 
Order  from  LC  mi$2.  40,  ph$:i.  30  PB  148  118 

Tables  are  presented  containiig  the  latest  applica- 
tions and  procurement  urformltion  of  radio  frequency 
cables  and  connectors.    A  crois  index  between  the 
52  ohm  and  50  ohm  RF  cables  jwith  their  new  nomen- 
clatures are  also  given.    The  ^bles  also  include 
the  latest  connectors  which  w^re  modified  to  make 
them  compatible  with  the  50  ol^  cables.  (Author) 


Army  Signal  Research  and  D^velopmert  Lab. , 

Fort  Monmouth,  N.  J. 
PROCEEDINGS  OF  THE  SYMt>OSIUM  ON  SOLID 
STATE  MASERS,    12-13  JUNH   1958,    HELD  AT  FORT 
MONMOUTH,    NEW  JERSEY.  ][1958]  105p.  28  refs. 
AD-217  741. 
Order  from  LC  nu$5.70,  ph$l|6.80  PB  147  977 


Contents: 

Spin- spin  interactions  in  potassium  cobalti- 
chromicyanide 

Stwne  performance  characteristics  of  solid-state 
masers 

Relaxation  measurements  of  Cr^-*-  in  AI2O3 

Recent  developments  in  solid- state  masers  at  Lincoln 
Laboratory 

Some  aspects  of  traveling-wave  masers 

Spontaneous  emission  into  a  single  mode 

Raman-type  masers 

Design  of  a  maser  amplifier  for  radioastronomy  at  3 
centimeters  wavelength 

Possible  maser  application  of  titanate  host  crystals 

Proposal  for  a  maser -amplifier  system  without  non- 
reciprocal  elements 

Amplification  and  oscillation  in  two-level  spin  systems 

Variation  of  crystal-field  splitting  by  host -ion  substitu- 
tion in  nickel  double  nitrates 

Experiments  with  pulsed  two-  and  three- level  solid- 
state  masers 

Development  of  ruby  maser  at  Willow  Run  Laboratories 
and  future  program 

The  necessary  requirements  for  low -noise  devices  in 
radar  and  radiometry 

Application  of  solid-state  maser  to  fire  control  radar 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,   N.  J. 
SOLID  TANTALUM  CAPACITORS,   by 
Albert  Lunchick.    1  Oct  59,   17p.   USASRDL  tecnnical 
rept.  2073. 
Order  from  OTS  $0.  50  PB  161  821 

The  capabilities  and  limitations  of  the  solid  tanulum 
capacitor  with  respect  to  operating  temperatures, 
electrical  leakage,  dissipation  factor,   stability,  and 
life  are  summarized  and  illustrated.    (Author) 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
FHE  USE  OF  NETWORK  TOPOLOGY  WITH  ACTIVE 
CIRCUITS,  by  Keats  A.   Pullen.  Jr.   Feb  60,  97p. 
54  refs.    Rept.   no.    1096. 
Order  from  LC  mi$5.  40.   phJ15.  30  PB  147  649 

The  apjplication  of  the  theory  of  linear  graphs,  or  topol- 
ogy, to  passive  and  active  networks  is  reviewed,  and 
some  simplifications  to  the  determination  of  equations 
for  current  and  voltage  gain  are  discussed.    The  calcu- 
ation  of  the  minimum  number  of  network  trees  re- 
quired to  represent  active  networks  is  considered,  and 
methods  of  simplifying  the  establishment  of  the  re- 
quired trees  is  examined.    In  addition,  the  active  equa- 
tions for  the  parametric  amplifier  are  derived  luyolog- 
ically.  (Author) 


Bulova  Research  and  Development  Labs. ,  Inc. , 

Woodside,  N.  Y. 
AUTOMATIC  MACHINE  FOR  SEALING  OF  QUARTZ 
CRYSTAL  UNITS,  by  Robert  J.  Bibbero  and  R.  Giglio 
Tos.    Quarterly  pjrogress  rept.  no.  2,  25  Sep- 
24  Dec  57,  on  Contract  DA  36-039-sc-72775.    [1957) 
25p. 
Order  from  LC  mi$2.70,  ph$4.80  PB  137  443 
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An  CAperimental  run  of  HC-6/U  cans  and  bases  de- 
signed for  projection  weld  sealing  was  ordered  for 
evaluation  in  conjunction  with  commercial  welding  ma- 
chines.   Studies  of  machine  layout  and  human  task 
factors,  together  with  automatic  welding  transport 
mechanisms,  have  been  made  which  favor  a  rotary 
table  mechanism.    Vacuum  pump- down  calculations 
have  been  made  and  have  led  to  a  minimum  pump  size, 
for  adequate  chamber  capacity,  of  15  cfm  with  0. 1 
micron  ultimate  vacuum.    Present  system  capacity  is 
estimated  as  215  units  per  hour.   (Author)  (See  also 
PB  137  444) 


California  U. ,  Los  Angeles. 
ON  THE  PHILOSOPHY  OF  ADAPTIVE  CONTROL 
FOR  PROCESS  ADAPTIVE  SYSTEMS,  by  M.  Margolis 
andC.  T.  Leondes.    Rept.  on  Contract  AF  49(638)438. 
Jan  60,  18p.  6  refs.    AFOSR  TN-59-1199; 
AD- 233  499. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  376 

A  very  general  approach  is  described  to  the  design  of 
process  adaptive  systems.    A  brief  look  is  taken  at 
the  development  of  feedback  control  theory  and  prac- 
tice. Then  process  adaptive  control  is  discussed  as  a 
logical  extension  erf  the  basic  concepts  of  feedback 
theory.    A  particular  mechanism  for  process  adaptive 
control  is  suggested.   This  mechanism  makes  use  of 
a  learning  model  whose  form  is  the  same  as  the  phys- 
ical process  and  whose  parameters  are  continually 
adjusted  so  that  the  model  and  process  behave  as  much 
alike  as  possible.   The  parameters  of  the  model  are 
used  to  set  the  parameters  of  the  controller  for  the 
overall  control  of  the  system.   (Author)  (See  also 
'e  144  769) 


Qevite  Transistor  Products,  Waltham,  Mass. 
RESEARCH  AND  DEVELOPMENT  OF  GERMANIUM 
PNP  JUNCTION  SWITCHING  TRANSISTORS,   by 
Paul  L.  Meretsky.    Progress  rept.  no.   5  (final), 
10  May  58-9  Aug  59.  on   Contract  DA  36-039-sc- 
75060.    [1959]  74p.    AD-232  673. 
Order  from  LC  mi$4.  SO,  ph$12.  30         PB  147  973 

The  following  conclusions  may  be  drawn  from  work 
accomplished:  While  the  original  specification  was 
met  on  a  developmental  basis,   some  relaxations  (sat- 
uration and  thermal  resistance)  are  required  in  order 
to  make  the  device  on  a  production  basis.    The  ther- 
mal resistance  will  be  somewhat  compensated  by  a 
reduced  low  voltage  Ico.    At  the  same  time  certain 
specifications  are  tightened  as  in  the  case  of  fall  time 
and  current  gain.    A  new  suggested  specification  has 
been  recommended.    Additional  specifications  on 
breakdown  measurements  have  been  arrived  at  in  the 
light  of  knowledge  gained  in  the  fifth  quarter  in  which 
catastrophic  failurgs  in  switching  were  assigned  to 
device  geometry  as  well  aS  fabrication.    A  new  pack- 
aging process  was.  evolved  during  the  Contract  which 
has  the  capiability  of  making  hermetically  scaled  de- 
vices.   Groups  leak  tested  by  the  radioactive  gas 
analysis  method  have  an  81.8%  expectancy  to  a  leak 
rate  of  less  than  7  x  10' 12  cc/sec,  and  a  100%  expect- 
ancy to  less  than  2.  7  x  10*^2  cc/sec.    The  devices 
were  acceptable  with  respect  to  the  environmental 
conditions  set  forth  in  MIL-STD-202  Method  106. 
Methods  of  introducing  aluminum  into  the  emitter  have 
been  reported  and  are  thoroughly  understood.  (Author) 
(See  also  PB  146  167) 


Colorado  U.  ,  Boulder. 
TRANSISTOR  PHASE  DETECTOR  FOR  PHASE- LOCK 
STABILIZATION  OF  A  30,00Mc/sec  KLYSTRON,  by 
Robert  W.   Zimmerer.    Rept.  on  Contract  Nonr- 
1147(05).    [1959]  4p.  AD- 2 19  926. 
Order  from  LC  mi$l.  80,  lh$l.  80  PB  148  140 

A  novel  high  frequency  phase  detector  was  developed 
to  operate  over  an  input  range  of  12  to  18  mcs.    A  pair 
of  Philco  2N588  transistors  and  a  hearing  aid  battery 
were  used  to  form  the  error  signal  which  was  applied  to 
the  repeller  to  an  E.  M.  I.   R.  9518  reflex  klystron.    The 
phase  detector  floats  at  -2000  volts  and  is  connected 
to  the  reference  signals  through  high  frequency  broad 
band  ferrite  transformers.   (Author) 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
INVESTIGATION  OF  NOISE  GENERATION  IN  ELEC- 
TRICALLY TUNABLE  MICROWAVE  OSCILLATORS, 
by  G.  C.   Dalman,  P.   R.   Mc Isaac,  and 
L.  A.  MacKenzie.    Quarterly  progress  rept.  no.   1, 
23  June-23  Sep  59,  on  Contract  DA  36-039- sc-84524. 
[1959]  40p.  7  refs.   Research  rept.   EE  449; 
AD- 229  345. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  147  966 

Research  is  concerned  with  gaining  an  understanding 
of  the  mechanism  of  the  noise  and  spurious-output- 
signal  generation  in  electrically  tunable  oscillators 
and  with  determining  possible  methods  of  improving 
the  performance  of  these  devices  as  local  oscillators. 
A  general  expression  for  the  signal-to-noise  ratio  of 
a  backward- wave  oscillator,  operating  as  a  local 
oscillator,  is  derived  using  linear  travelling- wave 
tube  theory.    An  approach  to  the  large- signal  theory 
of  backward-wave  oscillator  operation  is  formulated. 
Methods  of  determining  experimentally  the  large- 
signal  properties  of  oscillators  are  being  investigated. 
Some  experimental  results  have  been  obtained  and 
are  being  correlated  with  the  theoretically  expected 
results.    (Author) 


Cornell  U.  School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
INVESTIGATION  OF  NOISE  GENERATION  IN  ELEC- 
TRICALLY TUNABLE  MICROWAVE  OSCILLATORS. 
Quarterly  progress  rept.  no.  2,  23  Sep-23  Dec  59, 
on  Contract  DA  36-039- sc-84524.    [1959]  52p.   Re- 
search rept.   EE-459;  AD  234  840. 
Order  from  LC  mi  $3.  60,  ph$9.  30  PB  147  967 

Measurements  of  the  noise  spectrum  of  a  typical  x- 
band  backward-wave  oscillator  have  been  made  and 
calculations  of  the  signal- to- noise  ratio  begun.    The 
normal  mode  analysis  of  transmission  systems  with 
current  excitation  is  extended  to  cover  the  nonuniform 
current  excitation  of  periodic  circuits.    The  results 
arc  expressed  in  a  form  suitable  for  use  with  a  non- 
linear analysis  of  BWO's.    A  technique  has  been  de- 
vised for  determining  experimentally  the  nonlinear 
characteristic  associated  with  a  self- excited  oscil- 
lator.   The  method  is  essentially  one  of  perturbation, 
which  requires  that  small  perturbing  quantities  be 
measured.    To  do  this,  a  scheme  for  providing  small 
changes  in  attenuation  accurately  has  been  developed. 
The  general  theory  of  perturbation  is  briefly  outlined, 
and  a  specific  case  has  been  used  for  experimental 
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verification.    The  experimental  data  checks  very  well 
with  theoretical  predictions.    (Author)  (See  also 
PB  147  966) 
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David  Taylor  Model  Basin, 
STRAIN-GAGE  WATERPROOFING 
MENTATION  FOR   FULL- 
TESTS,    by  Mills  Dean,  IIL   ]i 
Rept.  993. 
Order  from  LC  mi$3.  00,  ph$6 
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Techniques  used  to  install  and  waterproof  a  total  of 
168  strain  gages  are  described.    Also  described  is  a 
unique  method  devised  to  accomodate  the  mass  of 
connecting  gage  wires  and  to  nlaintain  the  dummy 
gages  in  the  same  underwater  environment  as  that  of 
the  active  gages.    Instrumentation  circuits  are  given 
which  were  used  for  simultaneous  recording  of  61 
channels  of  dynamic  strain  mfdrmation  on  one  sonar 
dome  and  48  channels  on  the  ot  ler. 


Diamond  Ordnance  Fuze  Labs. 
FOUR-QUADRANT  ANALOG 
PLIER.  by  C.   F.   Ravilious.    1( 
TR-838. 
Order  from  LC  mi$2.  40,  ph$3. 


,  Washington,  D.  C. 
MOLTAGE  MULTI- 
May  60,   14p.  5  refs. 


A  simple  four- quadrant  analog 


described.    Four-quadrant  mul  iplicaiion  is  attained 
by  means  of  a  control  winding,  driven  by  one  of  the 
voltages  to  be  multiplied,  on  the  saturable  reactor 
of  a  transistor- magnetic  squar(?-wave  oscillator. 
The  duty  cycle  of  the  oscillator  is  controlled  by  this 
input.    A  pair  of  transistor  swiiches,  operated  from 
output  windings  on  the  oscillator  core,  apply  the 
second  voltage  alternately  in  pish-pull  to  two  matched 
output  resistors.    The  smoothed  output  taken  across 
the  two  resistors  in  series  is  p  rc^xsrtional  to  the 
product  of  the  two  input  voltagep.    The  operating  range 
of  the  multiplier  isi  15  v  output  with  a  control  wind- 
ing input  of  +  50  V  and j^  25  v  at  1  he  other  input.   Accu- 
racy is  withini  2  percent  of  fuli 
quirements  are  12  ma  at  12  v. 


30 


PB  146  812 


voltage  multiplier  is 


Electron  Tube  Research  Lab 

Minneapolis. 
STUDIES  ON  BASE  NICKELS 
CATHODES,    by  W.   G.    Shephe 
no.  7, 15  Oct  59-15  Jan  60,  on 
(I960]82p.   3  refs.   AFCRC-TN 
Order  from  LC  mij4.  80,  ph$l 


U.  of  Minnesota, 

If  OR  OXIDE- COATED 
ri.    Scientific  rept. 
Contract  AF  19(604)3890. 
60-194. 
.  80  PB  147  906 
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studied  starting  with  a  standard  processing  schedule, 
the  effects  erf  the  processing  schedule  itself  are  re- 
ported.   A  technique  for  obtaining  emission  micro- 
scope patterns  of  an  oxide  cathode  is  described. 


Electronic    Systems  Lab.  ,  Mass,   Inst,  of  Tech. , 

Cambridge. 
APPLICATION  OF  SILICON  CONTROLLED  RECTI- 
FIERS TO  A  D-C  SERVOMOTOR,  by 
Clarence  Cantor.    Rept.  on  Contract  Nonr- 1841(53). 
Aug  59,  60p.   10  refs.   Rept.  8060-R-l;  AD-232  187. 
Order  from  LC  mi$3.  60,  ph$9.  30         .  PB  147  686 

Results  are  reported  of  designing,  building,  and  test- 
ing a  servo  system  which  incorporates  silicon  con- 
trolled rectifiers  as  the  power  supply  for  a  d-c  servo- 
motor.   A  half-wave,  bi-directional  circuit,  supplied 
by  single  phase,  400  c,  is  selected  as  the  basic 
circuit  for  the  rectifiers  and  dc  motor.    Firing  angle 
control  of  the  silicon  controlled  rectifiers  is  accom- 
plished by  a  simple,  fast  response,  pulse  firing 
scheme  utilizing  uni  junction  transistors.    The  input 
control  signals  are  a  400  c  positional  error  signal 
from  a  control  transformer  and  a  dc  stablizing  signal 
consisting  of  velocity  feedback  through  a  high  pass 
filter.    The  locked  rotor  torque  characteristics  of  the 
rectifier  circuit,  for  both  carrier  modulated  and  dc 
control,  are  derived  with  the  zero- signal  firing  angle 
as  a  parameter.    Measured  speed  torque  character- 
istics show  essentially  identical,  linear  character- 
istics for  both  types  of  control  signals  at  low  speeds 
and  small  values  of  signal.    The  rectifier  circuit  fre- 
quency response  is  measured  and  calculated.    Both 
agree  fairly  well  and  indicate  very  little  rectifier 
circuit  phase  lag  at  servo  frequencies  up  to  50  cps. 
All  of  this  represents  a  very  fast,  well  damped,  ac- 
curate servo  system.    (Author) 


[Electronic  Systems  Lab.  ]  Mass.  Inst,  of  Tech. , 

Cambridge. 
HIGH-POWER  PULSE  GENERATION  USING  SEMI- 
CONDUCTORS AND  MAGNETIC  CORES,  by  Edward 
M.  Lassiier.    Rept.  on  Contract  AF  33(616)5489. 
Jan  59,  42p.   11  refs.   Technical  memo.  7848-TM-2; 
AD-2I3  521. 
Order  from  LC  mi$3.30,  ph$7.80  PB  148  040 

A  magnetic  pulse  generator  using  a  controlled  rectifier 
in  the  charging  circuit  is  capable  of  generating  high- 
power  pulses  and  is  suitable  as  a  i  .dar  modulator.   In 
the  discharge  network  the  saturable  inductors  oper- 
ators operate  as  high-power  switching  devices  and 
together  with  the  capacitors  reduce  the  duration  of  the 
current  pulse  from  a  long  duration  at  the  charging  cir- 
cuit to  a  short  duration  at  the  output.    An  experimental 
circuit  demonstrates  the  theory.   This  circuit  operates 
at  a  repetion  rate  of  5  kc  and  produces  an  average 
power  output  of  300  watts.   The  peak  power  and  pulse 
width  at  the  output  are  approximately  40  kw  and 
1  5^8ec  respectively.   The  efficiency  of  the  experi- 
mental circuit,  not  considering  the  bias  circuit,  is 
approximately  70  percent.   (Author) 
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[Electronic  Systems  Lab.  ]  Mass.   Inst,  of  Tech. , 

Cambridge. 

1  TRANSISTOR- MAGNETIC  PULSE  GENERATOR 
POR  RADAR- MODULATOR  APPLICATIONS,  by 
Arthur  Krinitz.    Rept.  on  Contract  AF  33(616).5489. 
Sep58,  97p.  7  refs.    Rept.  7848-R-l;  AD-210  247. 
Order  from  LC  miJ5.  40,  ph$15.  30         PB  148  041 

An  experimental  model  of  the  pulse  generator  is  de- 
scribed containing  three  Type  H-2  transistors  and 
one  Type  H-IO,  a  two-section  discharge  network  and 
a  two-section  pulse-forming  network.    The  generator 
supplies  a  peak  power  of  24  kw  to  a  Type  2J42  mag- 
netron at  a  repetition  frequency  of  1.  7  kc.    The  pulse 
duration  is  I  fxs  and  the  average  power  delivered  is 
<0  w.    A  jitter  of  less  than  0.  1  >*s  is  achieved  through 
the  use  of  a  low- ripple  d-c  power  supply.    An  effi- 
ciency of  50%  is  achieved  and  it  is  believed  that  a 
considerable  improvement  in  efficiency  could  be  had 
by  relatively  simple  modification  of  the  circuit.    It 
type  to  provide  many  times  the  power  output  of  the 
experimental  generator.    (Author) 


Electronics  Research  Labs. ,  Columbia  U. , 

New  York. 

RESEARCH  ON  ULTRASONIC  DELAY  LINES,  by 
W.  Konig.    Technical  rept.  T- 1/152  for  1  Oct  58- 
30  June  59  on  Contract  AF  30(602)1971.   I  July  59, 
91p.  22  refs.  CU-2-59-AF-1971-ERL;  RADC-TN- 
59-226;  AD-219  634. 
Order  from  LC  mi$5.  40,  ph$15.  30         PB  147  029 

The  general  theory  of  elastic  wave  propagation  is 
briefly  presented.    Reflection  and  refraction  of  plane 
elastic  waves  at  plane  interfaces  are  studied  with  spe- 
cial emphasis  on  the  solid-air  interface.  Solutions  to 
the  wave  equation  for  solid  plates  are  presented  and 
the  specific  solutions  of  interest  in  the  design  of  delay 
lines  are  stiwl^  in  detail.  Design  information  is  ob- 
tained for  the  vertical  dimension  of  transducers  to 
minimize  the  excitation  of  spurious  modes  in  plates, 
thus  reducing  ripples  in  the  passband  of  a  delay  line. 
Expressions  permitting  the  calculation  of  delay  varia- 
tion with  frequency  are  included  and  plotted  for  typical 
delay  line  parameters.    Various  kinds  of  quartz  trans- 
ducers are  discussed.    An  equivalent  circuit  for  a 
thickness  vibrating  piezo- electric  transducer  is  pre- 
sented and  the  implications  of  the  circuit  investigated. 
Expressions  are  obtained  for  midband  loss  and  fre- 
quency response.   The  possibility  of  double -peaking  in 
the  frequency  respxinse  is  discussed,  and  the  condition 
necessary  for  its  occurrence  determined.  This  in- 
cludes results  for  typical  delay  line  parameters.   Var- 
ious techniques  of  bonding  are  discussed  and  the  re- 
sults of  one  technique  are  compared  to  the  perform- 
ince  predicted  by  theory.  (Author) 


Electronics  Research  Lab. ,   U.  of  California, 

Berkeley. 
STUDY  OF  CROSSED- FIELD  AMPLIFIERS. 
Quarterly  status  rept.  no.   4,   15  Oct  58-14  Jan  59,  on 
Contract  DA  36-039-sc-7498I.    [1959]  58p.   16  refs. 
AD- 220  572. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  106 

Forward-wave  amplifier:  Investigations  are  pre- 
«ented  concerning  the  possibility  of  noise  growth  In 


the  gun  region.    Backward-wave  amplifier:  Investiga- 
tion of  the  large- signal  behavior  of  a  beam  type  cas- 
cade backward-wave  magnetron  amplifier  indicated 
that  the  beam  position  becomes  a  less  critical  factor 
in  the  RF  performance  as  saturation  is  approached. 
It  was  further  observed  that  at  large  signals  the  out- 
put power  for  2-circuit  operation  reaches  a  maximum 
at  a  higher  value  of  magnetic  field  than  for  small  sig- 
nals.   Comparison  of  experiment  and  theory:  Quanti- 
tative agreement  between  experiment  and  Sedin's 
large  signal  analysis  for  crossed-field  devices  was 
obtained  for  several  aspects  of  backward- wave  mag- 
netron interaction.    The  large  signal  theory  of 
Feinstein  and  Kino  qualitatively   agrees  with  ob- 
served experimental  behavior  for  the  power  output- 
power  input  characteristic  of  the  tube.    New  crossed- 
field  tube  design:   The  design  was  completed  of  a  new 
experimental  single-circuit  M-type  tube.    Tube  gain 
was  calculated  using  Sedin's  theory. 


Electronics  Research  Lab.  ,  U.  of  California, 

Berkeley. 
STUDY  OF  CROSSED-FIELD  AMPLIFIERS,   by 
T.   Van  Duzer,  J.   R.  Whinnery,  and  J.   R.  Anderson. 
Quarterly  status  rept.  no.   6  and  7,   15  Jan- 
14  July  59,  on  Contract  DA  36-039- sc-74981.    [1959] 
62p.   18  refs.  AD-230  792. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  148  107 

In  noise  studies,  a  retarding  field  diode  has  been  de- 
signed for  obtaining  a  measure  of  stream  velocity 
distribution  at  several  planes  near  the  cathode.    In 
large  signal  studies,  the  interdigital  circuit  velocity 
has  been  found  and  impedance  is  being  obtained. 
Measurements  were  made  on  a  single-anode  model 
of  the  multianode  velocity  analyser  designed  for 
measurements  on  a  crossed-field  beam  in  the  gun 
region.    Preliminary  analysis  of  the  crossed-field 
potential  minimum,   shovwthat  the  critical  pjarameters 
could  be  so  modified  by  the  magnetic  field  that  insta- 
bilities would  occur.    A  cathode  which  produces  a 
transverse  field  across  its  surface  to  compensate 
the  magnetic  forces  in  the  potential  minimum  has 
been  conceived.   In  the  large  signal  studies,  the  elec- 
tron gun  was  found  to  produce  a  well-defined,   smooth 
beam  which  could  be  focused  to  the  collector  with 
negligible  beam  spread  for  d-c  operation.    The  dis- 
persion curves  for  the  first  spatial  harmonic  of  the 
inter-digital  circuit  have  been  checked  under  hot  test 
conditions  and  the  results  agree  well  with  previous 
cold  test  measurements.    Both  forward-  and  back- 
ward-wave interaction  over  a  wide  frequency  band 
has  been  obtained.    Exploratory  measurements  show 
a  power  gain  of  at  least  17  db  for  backward -wave 
amplification  at  small  signals.    (Author) 
(See  also  PB  148  106) 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
STUDY  OF  CROSSED-FIELD  AMPLIFIERS,  by 
J.   R.  Whinnery,  C   K.  Birdsall  and  others.  Quarterly 
status  rept.  no.  8,   15  July- 14  Oct  59,  on  Contract 
DA  36-039- 8C- 74981.    [1959]  34p.   3  refs.   AD- 233691. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  108 

A  cathode  which  produces  a  transverse  electric  field 
across  the  surface  in  order  to  compensate  the  trans- 
verse magnetic  forces  in  the  region  of  the  potential 
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Electronic  efficiencies 
sackward-  wave  ampli- 
conversion  of  available 


minimum  has  been  tested.    The!  purpose  of  compensat- 
ing the  magnetic  forces  was  tojmake  the  crossed- field 
potential  minimum  ntwre  like  tie  ordinary  type.    The 
noise  figure  of  the  cube,  operai|ing  as  a  N-type 
backward-wave  amplifier,  has  been  nrieasured  and  is 
found  to  be  of  the  same  magnitude  as  for  0-type 
traveling- wave  tubes  when  attention  was  first  directed 
toward  their  noise  problem  (23- 35db).    Also,  signal- 
to- noise  ratios  were  found  to  be  very  good  (40  -  65  db). 
A  range  of  d-c  operating  condii  ions  has  been  deter- 
mined over  which  a  thin,   recti  inear  electron  stream 
can  be  maintained.    Some  large -signal  backward- wave 
amplifier  experimental  data  ha^^e  been  obtained  and  are 
compared  with  Sedin's  theory.    *"'  "  ~"  " 

of  3<%  have  been  observed  for 
fication,  with  the  efficiency  of 
d-c  beam  energy  to  r-f  wave  energy  as  high  as  70%. 
(Author)  (See  also  PB  148  107) 

/ 

Feltman  Research  and  Engimsering  Labs. ,  Plcatinny 

Arsenal,  Dover,  N.  J. 
METHOD  OF  TESTING  THE  PIELECTRIC  BREAK- 
DOWN VOLTAGE  AND  DIELECTRIC  CTRENGTH 
OF  MINIATURE  SPECIMENS,!  by  Andrew  R.  Blanck 
and  Benjamin  T.  Holman.    Majj  60,   lOp.  4  refs.   Tech- 
nical notes  no.  44. 
Order  from  LC  mi$  1 .  80.  ph$  1 .  80  PB  145  926 

Tubular  shrouds  were  investigated  as  a  means  of  pre- 
venting surface  flashover  in  ttte  testing  of  miniature 
test  specimens  for  dielectric  $trenglh.   The  speci- 
mens used  were  cut  from  8ma|l-diameter  polytetra- 
fluoroethylene  (TFE)  rod.   Th^  technique  is  appUcable 
whenever  small  specimens  miist  be  tested  for  break- 
down voltage  or  dielectric  strength  and  where  flash- 
over  is  found  to  occur.   Tubular  shrouds  do  not  cause 
electric  field  distortion  such  48  generally  occurs  with 
well-type  specimens.   (Author)) 


Georgia  Inst,  of  Tech.   Engijieering  Experiment 

Station,  Atlanta. 
HIGH-TEMPERATURE  INSULJATION 
J.  N.  Harris  and  J.  D.  Walton 
Mar  60  on  Electrical  and  Eled 
tract  AF  33(616)3944.    Mar  6C 
Technical  rept.  58-13.  Pt.  Ill 
Order  from  OTS  $1.00 


Normal  anodizing  of  commercial  aluminum-clad  copper 
wire  did  not  result  in  complet?  anodization  of  the  alu- 
minum due  to  its  thickness.    Advantage  was  taken  of 
the  solvent  action  of  sulfuric  ^cid  to  remove  a  portion 
of  the  excess  aluminum, however,  complete  anodization 
was  not  possible  due  to  uneven  removal  of  the  alumi- 
num causing  exposure  of  the  copper.    Best  results  ob- 
tained were  an  anodized  coating  thickness  of  0.  8  to 
1.0  mils  and  an  unanodized  aluminum  layer  0.  3  mil  in 
thickness.    The  use  of  electro phoretic  deposition  of 
colloidal  silica  for  seahng  th<;  pores  of  anodized  coat- 
ings was  not  successful.    Better  results  were  obtained 
by  providing  colloidal  silica  paling  by  gelling  hydro- 
lyzed  ethyl  sihcate  solutions  0n  phosphoric  acid 
anodized  wire.   This  resulted! in  a  wire  insulation  with 
an  average  dielectric  constant  of  2.89  and  a  dissipation 
factor  of  1.87  per  cent.    The  best  insulation  system 
was  provided  by  sealing  sulfuric  acid- -magnesium 


FOR  WIRE,  by 
Jr.    Rept.  for  Mar  59- 
ronic  Materials,  Con- 
40p.  2  refs.    WADC 

PB  161  788 


chloride  anodized  wire  with  a 


wire  was  capable  of  operating  at  800°F.   (Author) 


Hazeltine  Electronics  Corp. ,  Little  Neck,  N.  Y. 
RADAR  SET  AN/TPS-25(XE-2)  by  R.  A.  Best  and 
J.  G.  Simes.   Final  rept.  for  June  57-May  59  on  Con- 
tract DA  36-039-sc-6641 1.    [1959]  I34p.    Rept.  5115. 
includes  rept.  9968-2;  AD- 228  080. 
Order  from  LC  mi$6. 90,  ph$21 .  30  PB  147  921 

The  Radar  Set  AN/aTS-25(XE-2)  is  a  lightweight, 
highly -transportable  battlefield -surveillance  radar 
capable  of  detecting  and  locating  a  moving  target  or 
targets  in  the  presence  of  ground  clutter.   The 
AN/TPS-25(XE-2).  based  on  the  non-coherent  pulse 
doppler  principle,  can  be  used  either  inside  or  outside 
of  its  shelter.    It  is  designed  to  search  a  given  area  for 
moving  targets,  and  to  aurally  detect  and  locate  them, 
especially  at  night  or  during  periods  of  poor  visibility. 
Equipment  of  this  type  is  used  for  battle  area  surveil- 
lance by  the  latest  Army  ground  service  units;  its 
accuracy  and  presentation  are  especially  useful  for 
artillery  fire  control.   The  acceptance  tests  were  per- 
formed on  two  radar  sets.   They  included  all  those 
environmental  tests  listed  in  the  equipment  specifica- 
tion.  Changes  determined  by  preliminary  results  of 
these  tests  were  incorporated  in  all  equipments  and 
final  test  results  indicated  that  the  equipment  met  all 
of  the  acceptance  test  requirements.    Additional  tests, 
requested  by  the  government  representative  were  also 
described. 


Hogan  Labs.  ,   Inc.  ,  New  York. 
RESEARCH  AND  DEVELOPMENT  OF  AN  OPTICAL 
TO  ELECTRICAL  SCANNING  TRANSDUCER.    Final 
technical  rept.  for  1  May  58-30  Apr  59  on  Contract 
DA  44-009-eng-3485.    1  May  59,  79p.    Rept.   no. 
1251-4;  AD-218  992. 
Order  from  LC  mi $4.  50,  ph$I2.  30  PB  147  461 

This  report  describes  a  high  speed  electro-mechan- 
ical scanning  device  to  replace  the  manual  tracing 
table  in  a  Kelsh  stereoplotter.    The  unit  is  capable  of 
scanning  the  stereo  model  projected  and  formed  by  a 
Kelsh  stereoplotter  and  will  be  suitable  for  use  with 
automatic  stereo  mapping  equipment. 


Hughes  Aircraft  Labs. ,  Culver  City,  Calif. 
^UDY  OF  ATOMIC  AND  MOLECULAR  RESO- 
NANCES FOR  MICROWAVE  GENERATION  AND  A 
AMPUFICATION.  by  G.  Birnbaum,  D.  Devor  and 
others.    Final  rept.  for  15  Dec  57-15  Sep  59  on  Con- 
tract DA  36-039- sc-74967.    [1959]  57p.  29  refs. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  147  426 

The  experimental  performance  of  a  ruby  maser  opera- 
ting from  4°  to  1950K  is  presented  and  discussed 
analytically.    A  4 -pound,  liquid- nitrogen -cooled  ruby 
maser  amplifier  was  construaed  with  a  14 -Mc  gain- 
bandwidth  product.   The  ordered  operator  theory  erf 
linear  dissipative  quantum  circuits  is  extended  to 
treat  multi-port  elements.   Spin-lattice  relaxation 
models  are  discussed.   The  feasibility  of  chemically 
tuning  maser  materials  is  demonstrated.    Paramag- 
netic chars  are  assessed.   The  level  splittings  and 
transition  probabilities  for  the  ground  state  of  rutile 
are  given  for  various  fields  and  orientations.   (Author) 
(See  *lso  PB  147  425) 


frit-resin  coating.   This 


Hunt  Corp.  .  Carlisle.  Pa. 
nF5IGN  AND  DEVELOPMENT  OF  IMPROVED 
UFTHODS  OF  MOUNTING  AND  ATTACHING  SUP- 
S)RT  WIRES  TO  LOW   FREQUENCY  RESONATORS. 
hvR    E.  Calaman.   Final  rept.  .   1  June  56-15  Apr  59, 
S  Contract  DA  36-039-8C-72791.    [1959]  22p. 

irv233  824. 

Srder  from  LC  mi$2.  70.  ph$4.  80  PB  147  976 

Design  and  development  efforts  are  summarized  for 
mounting  and  attaching  support  wires  to  LF  (below 
500  kc)  resonators.    Studies  indicated  that  satisfactory 
materials  are  limited  for  use  in  fabricating  HF  face- 
shear  crystals  for  high- temperature  (200°C)  applica- 
tion    Adhesives  and  cements  were  unsatisfactory  be- 
cause of  their  instability  and  high  damping  character- 
istics    Lead  attachments  of  quartz  or  glass  filaments 
failed  because  of  unmatched  coefficients  of  expansion 
01  the  quartz  plate,  the  filament,  and  the  bonding  glass 
solder.    Plastic  filaments  were  unsatisfactory  for  the 
same  reasons,  and  because  of  distonion  of  their 
physical  dimensions  under  heat  and  stress.    Attach- 
ment of  lead  wires  by  cement  caused  damping  and 
most  cements  could  not  be  made  electrically  con- 
ductive.   Evaporated  films  on  the  cements  also  failed. 
The  use  of  foundation  holes  in  their  quartz  gave 
greater  strength  but  did  not  overcome  the  difficulties. 
Hard  solders  were  used  with  good  results  but  were 
not  acceptable  to  the  government.    Nonbonded  mount- 
ings were  mechanically  unsound.    Pressure  weld  of 
metal  leads  to  fired  spots  on  the  crystal  faces  by  the 
thermo-weld  technique  provided  the  best  bonds. 
Round  configurations  of  DT  cuts  showed  lower  resist- 
ance than  square  units  of  similar  construction  and 
frequency.  (See  also  PB  142  646) 


lohns  Hopkins  U.  .  Baltimore,  Md. 
THE  TRANSIENT  BEHAVIOR  OF  NONLINEAR  SYS- 
TEMS   by  Francis  H.  Clauser.   Rept.  on  Contract 
AP  49(638)496.  Apr  60,  57p.  1  ref.  AFOSR-TN- 

60-397 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  520 

It  is  shown  that  the  classical  perturbation  procedure 
for  treating  nonlinear  systems  leads  to  solutions  ex- 
pressed as  Fourier-like  series  with  slowly  varying  co- 
efficients.   These  slowly  varying  coefficients  contain 
the  information  about  the  long  term  behavior  of  the  sys- 
tem.   InconsistenUy,  the  classical  perturbation  proce- 
dure expresses  these  coefficients  as  power  series,  a 
mode  of  expression  which  has  notoriously  poor  long 
term  validity.    An  operational  procedure  is  presented 
for  treating  oscillations  having  slowly  variable  ampli- 
tudes and  frequencies. 


Linfield  Research  Inst.,  McMinnville,  Oreg. 
THE  APPLICATION  OF  FIELD  EMISSION  TO 
MILLIMETER-WAVE  OSCILLATORS  AND  AMPLI- 
FIERS, by  F.  M.  Charbonnier,  E.  G.  Brock  and  others. 
Final  rept.  15  June  56-15  Aug  58,  on  Contract  DA  36- 
039-SC-72377.    [1958]  103p.  16  refs.    AD-218  113. 
Order  from  LC  mi$5.  70.  ph$l6. 80  PB  147  987 

Some  distinaive  properties  of  the  field  cathode  and 
their  implications  in  microwave  devices  are  briefly 
discussed  in  the  Introduaion.   The  theoretical  and 
experimental  work  performed  on  two  field  emission 
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devices,  a  monotron  oscillator  and  a  frequency  multi- 
plier, is  reported.    In  the  latter  case  the  experimental 
data  obtained  were  used  for  a  quantitative  comparison 
with  the  theory.   A  satisfactory  agreement  was  found, 
which  confirms  the  high  harmonic  content  of  the  field 
emission  beam  under  suitable  conditions,  and  sug- 
gests further  work  towards  the  development  of  hi^ 
peak  power  field  emission  mixers  and  harmonic  gen- 
erators.  The  work  on  cathode  and  gun  development  is 
reported.   Miniaturized  high  transmission  field  emis- 
sion guns  were  developed  under  the  present  contract, 
which  may  be  used  in  microwave  and  electron  optical 
devices.    A  brief  discussion  is  given  of  the  high  vac- 
uum system  and  the  microwave  equipment  built  for  the 
present  contract,  including  test  bench  components  at 
70kmc.  (Author) 


Lockheed  Aircraft  Corp. .   Sunnyvale.  Calif. 
PIEZORESISTIVITY  IN  SEMICONDUCTORS  FOR 
TRANSDUCER  APPLICATIONS,  by  L.   E.   Hol- 
lander   Jr  ,  G.   L.   Vick  and  others.    Technical  rept. 
l]une'59,  35p.   17  refs.    LMSD-49736;  AD-217  163. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  675 

Piezoresistivity,  the  result  of  strain  on  resistivity, 
offers  a  tool  for  analyzing  the  conduction  mechanism 
in  semiconductors  and  also  offers  potential  transducer 
applications.    A  discussion  of  this  effect  and  an 
analysis  of  the  fourth  rank  piezoresistive  tensor  for  2 
crystal  symmetries  are  presented.    The  magnitude  of 
the  effect  in  semiconductors  is  tabulated,  including 
2  materials,  Ti02  and  PbTe,  which  the  authors  have 
determined  to  be  of  considerable  interest.    The  design 
of  devices  based  on  piezoresistivity  is  discussed  and 
illustrated  by  working  models.  (Author) 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,   Calif. 
PRELIMINARY  THEORETICAL  AND  EXPERIMEN- 
TAL STUDIES  OF  MICROWAVE  MASER  AMPLI- 
FIERS, by  J.   Rowley  and  W.   Taylor,   Technical 
memo.    10  May  59,   32p.  7  refs.   LMSD-49712. 
Order  from  LC  mi $3.  00.  ph$6.  30  B  147  674 

This  report  describes  the  initial  phase,   summarizing 
the  experimental  and  theoretical  studies,  d  an  inves- 
tigation of  microwave  amplification  using  stimulated 
electromagnetic  radiation  (MASER)  between  atomic 
energy  levels  of  a  paramagnetic  material.    Funda- 
mental considerations  for  cavity  and  traveling-wave 
Maser  amplifiers  are  discussed.    Experimental  data 
are  reported  on  the  microwave  circuitry  designed  for 
the  system.    These  data  show  good  agreement  with  the 
design  data.    The  data  for  the  meanderline  show  good 
agreement  with  the  theoretical  predictions.    From  the 
data  obtained,   it  appears  that  the  microwave  elements 
will  satisfy  the  requirements  for  a  working  Maser. 
(Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
STATI^nCAL  DESIGN  AND  EVALUATION  OF  DE- 
MODULATION SYSTEMS  FOR  ANGLE  MODULATED 
SINUSOIDS,  by  J.  J.  Spllker,  Jr.  Technical  rept. 
Apr  59,  83p.  21  refs.  LMSD- 48496;  AD- 216  592. 
Order  from  LC  mi$4.80.  ph$l3.80  PB  147  673 
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The  optimum  realizable  demodulation  system  is  de- 
rived for  angle  modulated  sinusoids  in  the  presence  of 
additive  noise.  Optimum  here  rpfers  to  that  estimate 
which  maximizes  the  a  posteriori  probability  of  the 
message,  given  that  a  set  of  date  was  received,  this 
message  is  most  likely  to  have  l^een  transmitted.  The 
optimum  demodulation  system  ii  shown  to  have  the 
same  nonlinearities  as  a  phase  lock  loop,  but  it  has 
special  linear  filtering.  A  statistical  comparison  of 
theoptimum  system  with  a  demodulation  system  using 
a  discriminator  shows  the  optinium  system  to  provide 
significant  improvement  in  the  threshold  signal-to- 
noise  ratio.  Another  imponant  $et  of  results  obtained 
in  this  paper  is  the  derivation  o^  the  optimum  real- 
izable demodulation  systems  fot  signals  where  a 
modulated  or  sampled  form  of  tjie  message  is  used  to 
angle  modulate  the  carrier.  (Ai|thor) 


Lockheed  Aircraft  Corp.  ,   Sunjiyvale,  Calif. 
THEORY  OF  FERRITE- COUPLED  TRANSMISSION 
LINE  NETWORKS,   by  Philip  S.   Carter,  Jr.    Techni- 
cal note.    27  Feb  59,  28p.  9  ref$.   LMSD-48479; 
AD-215  979. 
Order  from  LC  mi$2.70,  ph$4.  K)  PB  147  672 

An  analysis  is  presented  of  ferrite-coupled  TEM- 
mode  transmission  lines.    Both  |he  reciprocal  and 
nonreciprocal  transmission  pro^rties  of  a  two-line 
or  two-mode  system  have  been  Analyzed  for  the  case 
where  the  axis  of  d-c  magnetization  is  along  the  di- 
rection of  transmission.    The  analysis  was  applied  to 
the  case  of  a  transmission  system  which  consists  of 
two  conductors  plus  a  shield  ancj  it  has  been  shown 
that  under  certain  conditions  th4  current  will  be  cou- 
pled back  and  forth  between  the  two  conductors  in  a 
nonreciprocal  fashion,    i.  e. ,  gyi-ator  action  will  be 
obtained.    Formulas  were  derived  from  which  the 
coupling  coefficients  due  to  the  ferrite  can  be  calcu- 
lated for  the  case  where  the  fe.Hte  rod  is  located  in 
the  plane  of  symmetry  between  ipe  two  conductors. 
Finally,  a  proposed  arrangemertt  of  ferriie  coupled 
lines  to  form  a  t  ran  s  miss  ion -lii^e  circulator  is 
sidered  and  its  properties,  i.  e. 


ments  and  isolation,  are  analyz<<l.  (Author) 


Mallory,  P.    R.  ,  and  Co.  ,   Inc^,   Indianapolis,   Ind. 
SERVICE  TEST  MODELS  OF  POWER  SUPPLY 
PP-I835(     )/GRC  AC  POWER  ilUPPLY  FOR  STAND- 
ARDIZED SERIES  OF   FM  RADttO  SETS,  by 
B.   L,  Borman.    Final  rept.    15  A^pr  58-20  July  59,  on 
Contract  DA  36-039- sc- 66435 
Order  from  LC  rai$3,  60,  ph$9.  30 


con- 
matching  require- 


i959]60p.  AD-232  344. 
PB  148  104 


Audio  Amplifier 
Receiver  (R- 108,  109, 
e  unit  combinations. 


The  feasibility  of  producing  AC  )ower  supplies  for 
units  of  the  AN/GRC-3  through  ilN/GRC-8  as  well  as 
AN/GRC-9Y  in  a  PP-327F/GRC-9Y  case  wasdenrwn- 
strated.    The  power  suf^ly  can  (|perate  Set  I(RT-66, 
67,  or  68/GRQ;  Set  2  (RT-70/qRC); 
(AM-65/GRQ,  or  the  Auxiliary 
or  liO/GRC)  singly  or  in  possib 
Operation  of  the  power  supply  without  load  is  not  detri- 
mental.   The  operation  of  one  on  several  units  from  a 
single  supply  required  considerable  voltage  regulation 
to  compensate  for  varying  voltaj;e  drops  resulting  from 
variation  in  output  currents.    Th  is  is  considerably 
different  from  previous  supplied  like  the  PP-327A 
which  operated  only  into  constan(t  loads.    By  utilizing 
the  latest  power  rectification  ami  voltage  control 


methods,  a  considerable  reduction  in  internal  dissi- 
pation of  the  supply  was  achieved.    The  silicon  recti- 
fiers and  magnetic  amplifiers  used  in  this  supply  are 
not  subject  to  aging  and  will  operate  at  a  higher  tem- 
perature compared  to  the  selenium  rectifiers  and 
series  pass  regulator  tubes  used  in  previous  f)ower 
supplies  of  this  type.    The  5  service  test  models  for 
this  contract  satisfactorily  passed  all  tests.    (Author) 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
TRANSISTORIZED  TWO- SEGMENT  COMMUTATOR 
FOR  A  DIRECT -CURRENT  MACHINE,"  by  D.  M.  P. 
Eisenlohr.    Rept.  on  Contract  AF  33(616)3984.    Feb  60, 
6lp.  31  refs.    WADC  Technical  rept.  59-683. 
Order  from  OTS  $1 .  75  PB  161  790 

This  report  covers  the  development  of  a  fully  elec- 
tronic two- segment  commutator,  which  was  then 
experimentally  used  to  demonstrate  generator  and 
motor  operation  of  a  d-c  machine  with  a  single  winding 
armature.    A  short  review  is  given  of  the  brushless 
machines  already  existing  and  their  similarities  to 
synchronous  machines.   Their  limitations  are  pointed 
out  and  a  type  of  static  bilateral  inverter  (commutator) 
is  suggested,  which  would  avoid  these  limitations.   The 
main  pan  of  the  report  describes  the  development  erf  a 
two- segment  commutator  using  transistors  for  the 
commutator  switches  as  well  as  for  the  control  cir- 
cuitry.  The  complete  circuit  consists  of  a  position 
signal  generator,  mounted  on  the  shaft  of  the  machine, 
where  the  Hall  effect  is  used  for  obtaining  a  signal 
indicative  of  rotor  position  without  the  use  of  mechani- 
cal contacts.    This  signal  is  converted  into  pulses  by 
transistorized  Schmilt  triggers.   These  trigger  pulses 
drive  transistor  control  flip-flops,  whose  function  is 
to  turn  on  and  off  the  power  transistors  responsible 
for  commutating  the  armature.   This  inverter  was 
shown  to  operate  analogously  to  a  mechanical  two- 
segment  commutator  and  some  tests  of  its  operation 
are  reported.    (Author)  (See  also  PB  161  721) 


Melabs,  Inc.,  Palo  Alto,  Calif. 
RESEARCH  AND  DEVELOPMENT  OF  A  SOLID 
STATE  PARAMAGNETIC  MASER,  by  Roy  W.  Roberts. 
Quarterly  progress  rept.  no.  6  (Scientific  rept.  no.  6) 
10  Sep-9  Dec  59,  on  Contract  AF  19(604)4071. 
9  Jan  60,  34p.  2  refs.   AFCRC-TN-60-140; 
AD- 233  578.  . 

Order  from  LC  mi$3.00,  ph$6.  30       *   PB  146  323 

A  theoretical  analysis  of  the  ungrounded  comb  struc- 
ture was  extended.    Methods  of  controlling  the  slowing 
factor  were  investigated  and  it  was^  determined  that 
considerable  control  could  be  exercised  by  changing 
the  placement  of  the  ruby  slab.    A  theoretical  analysis 
of  a  cross-relaxation  effect  which  is  particularly 
helpfuLat  these  frequencies  was  carried  out.   This  is 
a  multiple  transition  type  effect  and  as  such  is  very 
sensitive  to  paramagnetic  ion  concentration.    (Author) 


Microwave  Associates  ,  Inc.,  Burlington,  Mass. 
ENGINEERING  REFINEMENT  PROGRAM  FOR  S 
BAND  TR  TUBE  EST- 25 (  ),  by  Emanuel  L.  Horn. 
Final  rept.  21  Apr  58-30  Oct  59,  on  Contract  DA  36- 
039- sc- 75039.  [1959]  98p.  AD- 233  745. 
Order  from  LC  mi$5. 40,  ph$I5. 30  PB  147  969 


Xhe  technique  for  fabricating  the  encapsulated  win- 
dows appears  to  be  applicable  for  production  since  a 
rate  of  six  units  per  hour  can  be  obtained  with  one  set 
of  equipment .  The  preliminary  environmental  tests 
seem  to  indicate  that  the  window  is  rugged  and  can 
withstand  severe  mechanical  and  temperature  shock. 
Additional  environmental  tests  on  the  encapsulated 
findow  also  failed  to  produce  window  failure.  The 
windows  were  subjected  to  a  non-uniform  temperature 
shock  test  which  should  simulate  the  effect  of  a  gas 
discharge  on  the  window  properties  .  The  use  of  the 
improved  ignitor  assembly  in  a   TR  tube  should  result 
in  a  stable  ignitor  performance.  (Author) 


Microwave  Associates,  Inc.,  Burlington,  Mass. 
HIGH  POWER  C-BAND  BEACON  MAGNETRON  RE- 
SEARCH AND  DEVELOPMENT  PROGRAM,  by 
W   V    Hattery.   Quarterly  progress  rept.  no.  1, 
lJuIy-30  Sep  59,  on  Contract  DA  36-039-8C-78934. 
[1959]  29p.    AD- 230  919. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  985 

Research  concerns  the  development  of  an  adjustable 
frequency  high  power  C-band  magnetron.   The  mag- 
netron shall  be  tunable  throu^  the  range  5625  to 
5675  Mc/s  with  a  peak  power  output  of  40  Kw.    It  shall 
operate  with  a  10  Kv  maximum  anode  pulse  with  a  ten 
microsecond  duration.   The  delivery  of  three  final 
design  tubes  and  associated  manufacturing  drawings 
IS  required  as  partial  fulfillment  of  the  ccxitract.   A 
statement  erf  the  technical  requirements  and  a  descrip- 
tion of  the  elearical  and  mechanical  designs  employed 
to  meet  these  requirements  are  given.    A  cross  sec- 
tion view  of  the  proposed  magnetron  and  an  outline 
drawing,  showing  the  general  configuration  of  the 
proposed  MA220  magnetron,  are  presented.    Results 
of  preliminary  tests  are  given.   The  more  difficult  of 
the  anticipated  problems  and  the  plans  for  their  solu- 
tion are  discussed. 


Microwave  Associates,  Inc.  ,  Burlington,  Mass. 
HIGH  POWER  C-BAND  BEACON  MAGNETRON  RE- 
SEARCH AND  DEVELOPMENT  PROGRAM,  by 
D.  Hobbs.    Quarterly  progress  rept.  no.  2,  1  Oct- 
31  Dec  59,  on  Contract  DA  36-039-sc-78934.    [1959] 
33p. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  986 

Results  erf  tests  performed  on  various  subassemblies 
of  the  tube  are  described  and  various  measured 
parameters  ce)mpared  with  calculated  values.    A  dis- 
cussion of  the  results  obtained  on  the  operation  of  the 
first  two  tubes  is  given.    Further  discussion  is  given 
on  work  done  to  solve  cathexle  pjroblems  due  to  the 
long- pulse  operation  requirement.   (Author)  (See 
also  PB  147  985) 


Microwave  Asscx;iates,  Inc. ,  Burlington,  Mass. 
HIGH  REPETITION  RATE  BROADBAND  DUPLEXER, 
by  Emanuel  L.  Horn.    Quarterly  progress  rept.  no.  4, 
15  May- 15  Aug  59,  on  Contract  DA  36-039-8C-78165. 
[1959]  38p. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  147  982 

Measurements  of  arc  loss  and  recovery  time  as  a 
functiem  erf  argon  gas  pressure  were  continued  using 


290 


an  encapsulated  input  window  containing  various  densi- 
ties of  quartz  wool.   The  data  shows  that  »t  practical 
operating  pressures  with  peak  incident  pewer  of  6  kw 
and  16  ^s  pulse  width,  an  encapsulated  window  with  no 
quartz  wool  has  a  minimum  recovery  lime  of  40;is 
and  a  corresponding  arc  loss  of  3.  3%.    Windows  with 
medium  density  and  heavy  density  quartz  wool  have 
minimum  recovery  times  erf  20  MS  and  8  ^  respec- 
tively and  corresponding  arc  losses  of  3.  7%  and  5. 5%. 
Experimental  windows  with  dumbell  shaped  irises  and 
argon  gas  fills  yielded  minimum  recovery  times  of 
65  yis  and  80  ^  with  corresponding  arc  losses  of 
2.  35%  and  5. 5%.   The  modulator  for  the  X-700  klys- 
tron has  been  received  and  installed.   (Author)  (See 
also  PB  146  494) 


Microwave  Engineering  Labs.  ,  Palo  Alto,  Calif. 
INVESTIGATION  OF  MICROWAVE  NON- LINEAR 
EFFECTS  UTILIZING  FERROMAGNETIC  MATE- 
RIALS, by  Roy  W.  Roberts.  Quarterly  progress  rept. 
no.   11,  i  Nov  59-31  Jan  60,  on  Contract  DA  36-039- 
sc-73278.    [1960]  48p.  6  refs. 
Order  from  LC  n{i%3.  30,  ph^.  80  PB  147  994 

An  expression  is  developed  showing  the  volume  de- 
pendence of  the  generated  second  harmonic  power. 
This  expression  has  been  verified  qualitatively.    In 
general,  best  conversion  is  obtained  from  large 
samples  with  a  high  moment  and  narrow  linewidth. 
It  is  relatively  independent  of  sample  shape  provided 
no  dimension  is  longer  than  a  free  space  wavelength. 
An  analysis  of  dielectric  rod  resonances  has  been 
applied  to  low-field  ferrite  rod  resonances  in  an 
attempt  to  gain  more  quantitative  information  regard- 
ing the  ferrite  amplifier  signal  modes.    A  study  of  the 
theory  has  led  to  the  concept  of  a  new  type  of  ferro- 
magnetic amplifier.    Considerable  success  has  been 
achieved  in  growing  large  single  crystals.    In  one  run 
a  crystal  weighing  nine-grams  and  measuring  2.  3  cm 
in  length  was  obtained.    (Author)  (See  also  PB  146  491) 


Microwave  Lab. ,  Stanford  U. ,  Calif. 
BASIC  MICROWAVE  RESEARCH,  by  M.  Chodorow. 
Scientific  rept.  no.   19,  1  Oct-31  Dec  59,  on  Contraa 
AF  19(604)1930.    Feb  60,  30p.  M.  L.  rept.  no.  694; 
AFCRC  TN-60-180. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  148  028 

Microwave  Tube  Studies:  Analysis  of  the  behavior  of 
velocity  modulated  electron  beams  in  long  gaps  has 
been  extended  to  the  calculation  of  the  beam  loading 
admittance.   A  project  has  been  initiated  to  obtain 
hi^ly  ctxivergent  space-charge  limited  guns  for  cer- 
tain crossed-field  devices.   Plasma  Physics  Studies: 
Numerical  solutions  have  been  computed  for  the  deter  - 
minantal  equation  for  the  interaaion  of  a  modulated 
electron  beam  with  a  plasma  medium  in  an  infinite 
magnetic  field.    A  re-examination  of  the  theory  of 
traveling-wave  type  parametric  amplification  in  a 
plasma  column  has  ^ven  insight  on  the  marginal  per- 
formance of  the  tubes  used.   Experiments  attempting 
to  excite  low-velocity  plasma  sound  waves  are 
described.   A  new  electrode  ce)nfiguratie)n  for  Impos- 
ing the  rf  field  on  the  plasma  confirmed  earlier  con- 
clusions that  the  confinement  phenewnena  is  not  a 
radiation  pressure  effea  but  menre  likely  a  sheath 
effeert.   A  new  project  is  concerned  with  analysis  of 
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nonlinear  effects  by  Hamiltonial  methods  and  the  in- 
vesUgation  of  a  possible  experifient  to  ^J^\^^^- 
cept  of  Landau  damping.    Further  knowledge  has  been 
Mined  about  the  produaion  of  cesium  plasmas. 
Perr.te  Studies;  The  objective  (rf  a  new  project  is  to 
investigate  nonlinear  resonance  phenomena  in  small 
ferrite  ellipsoids.   Theory  is  baing  compared  with 
experiments  on  small  ferrite  s4mple8  to  gain  insight 
into  the  essential  factors  necesfiary  for  efficient  fre- 
quency multipUcation  using  ferf  ites.   (See  also 
PB  145  968) 


Microwave  Research  Inst. ,  p|)lytechnic  Inst,  d 

Rrooklvn    N     Y . 
UNEAR  PASaVE  NETlA^ORKSi  INVESTIGATION,  by 
D    C    Youla  and  H.  J.  Carlin.  Final  rept.  on  Con- 
tract AF  30(602)1709.  15  Dec  59,  I2p.  Final  rept. 
R^93-59rPiB-721;  RADC-TR-  39-253;  AD- 233  009 
Order  from  LCmi$2. 40.  ph»3  30  PB  146  124 

This  report  is  a  presentation  ojf  the  research  in  net- 
work techniques  for  lumped,  distributed,  active,  and 
time-varying  systems  that  hasibeen  carried  out  under 
this  contract.  The  report  contains  the  results  on  the 
physical  reallzability  and  gene^l  representation  of 
linear,  passive  n-ports.  Methods  suitable  for  the 
broadband  equalization  of  distijibuted  parameter  one- 
ports  and  lumped  two- ports  haye  been  developed.  The 
conclusions  drawn  from  a  study  of  the  analytic  prop- 
erties of  distributed -lumped  networks  are  reported. 
The  results  of  a  theoretical  anjd  experimental  pro- 
gram concerned  with  networks  containing  parametric 
elements  are  included.  In  general  this  program  has 
extended  many  of  the  conceptS|Of  low  frequency  net- 
work theory  to  the  solution  of  theoretical  and  practical 
design  problems  at  microwava  frequencies.  (Author) 


Microwave  Research  Inst. .    'olytechnic  Inst,  of 

Brooklyn,  N.  Y.  .„„„     ,nc-r 

QUARTERLY  PROGRESS  KEfOKT  15  APRIL  1957 
THROLIGH   14  JULY   1957  TO  JOINT  SERVICES 
TECHNICAL  ADVISORY  COMMITTEE,   by  Ernst 
Weber.   Rept.  on  Contract  AP  18(600)1505.  Sep  57, 
106p.  48refs.   Rept.   R-452.  8-57.  ,  „  cao 

OiSr  from  LC   mi$5.  70.  phJl6.  80  PB  137  569 

The  research  effort  at  the  Milcrowave  Research  Insti- 
tute is  motivated  by  a  desire  to  fulfill  an  academic  re- 
sponsibility by  providing  a  means  for  both  faculty  and 
graduate  student  body  to  participate  in  a  significant  and 
fundamental  research  program  responsive  to  techno- 
logical and  national  interests*    Accordingly  the  pro- 
gram covers  a  broad  spectrum  ranging  from  basic 
theoretical  programs  in  physics,  mathematics,  and 
engineering  to  experimental  programs  involvmg  basic 
m^surements  and  the  development  of  devices  and  ma- 
terials.   Although  the  specific  structure  of  this  pro- 
gram is  continually  being  refined,   it  appears  desirable 
to  summarize  from  time  to  time  the  individual  pro- 
grams of  the  various  groups  and  sections  that  consti- 
tute the  Microwave  Research  Institute. 

Motorola,  Inc..  Riverside.  Calif. 
PERSONNEL  NAVIGATION  $YSTEM  ^TUDY,  by 
Hugh  J.  Galbraith  and  Leslie  D.  Snyder.    Final  rept. 
for  15  Apr  58-15  Apr  59  on  Contract  DA  36-039-sc- 
75037.   May  59.  497p.  787  rffs.    Rept.  no.  RLF- 
3838-1;  AD- 227  998.  ^  „„, 

OrderfromLCmiJU.lO,  PM75.60        PB  146  981 


A  detailed  design  proposal  for  a  lightwei^t  manpack 
personnel  navigation  equipment  is  presented.   The 
Appendixes  support  the  proposed  equipment  design  and 
constitute  a  final  report  on  all  phases  of  the  theoretical 
and  experimental  investigations  of  applicable  motional 
sensors,  direaional  references  and  navigation  tech- 
niques.  The  equipment  embodies  an  ultrasonic  Doppler 
velocity  sensor,  a  magnetic  directional  reference  and 
an  operational -digital  navigation  computer  and  indi- 
cator.  The  unique  features  of  the  proposed  design  in- 
clude a  novel  frequency  tracking  scheme,  an  all- 
electronic  method  of  reading  out  magnetic  heading  and 
pulse-train  digital  computing  techniques.   The  feasi- 
bility of  magnetic  velocity  determination  and  algebraic- 
inertial  navigation  techniques  were  also  investigated. 
The  experimental  effort  included  the  fabrication  and 
testing  of  ultrasonic  Doppler  transducers,  simulators, 
and  associated  circuitry,  magnetic  heading  reference 
circuitry,  and  magnetic  field  measuring  devices.  The 
human  factors  aspect  of  a  personnel  navigator  were  in- 
vestigated and  an  experiment  was  conducted  to  obtain 
measurements  of  linear  and  angular  accelerations  that 
may  be  expected  of  a  man  carrying  the  navigation 
equi  pme  nt .    ( A  ut  hor ) 


National  Bureau  of  Standards.  Boulder.  Colo. 
VARIABLE  CAPACITOR  CALIBRATION  WITH  AN 
INDUCTIVE  VOLTAGE  DIVIDER  BRIDGE,  by  Thomas 
L    Zapf.    May  60.  9p.  4  refs.   Technical  note  no.  57. 
Order  from  OTS  $050  PB  l6l  558 

The  use  of  an  inductive  voltage  divider  bridge  for  the 
calibration  of  three-terminal  and  two-terminal  varia 
ble  air  capacitors  is  discussed.    (Author) 


Naval  Research  Lab. .  Washington,  D.C. 
REDUCTION  OF  THE  HYDROGEN  OVERVOLTAGE 
OF  NICKEL  ELECTRODES  WITH  PALLADIUM,  ty 
J.  C.  White  and  S.  Schuldiner.    Final  rept.  6  May  W, 
8p.  2  refs.    NRL  rept.  5454.  ,^^/;„ 

C^der  from  LC  mi$1.80,  ph$1.80  PB  144  637 

The  hydrogen  overvoltage  of  nickel  electrodes  in  21% 
KOH  solutions  can  be  lowered  by  the  addition  of 
palladium  to  the  electrodes.   This  can  be  done  either 
bv  Plating  Pd  black  on  the  surface  or  by  alloying  nicke 
with  a  small  amount  of  palladium.    In  the  latter  case  U 
was  shown  that  under  anodic  and  cathodic  cycling, 
palladium  concentrated  on  the  surface  of  the  elec- 
trode     The  possible  use  of  these  modified  n»ckel  elec- 
trodes in  the  electrolytic  oxygen  generator  developed 
at  NRL  is  suggested.    (Author) 


Office  of  Scientific  Research  and  Development. 

sea''- WATER  BATTERIES,  by  W.  H.  Martin  (Bell 
Telephone  Labs  . .  Inc  .) .  Final  rept .  on  Contract 
OEMs r- 1069.   30  Nov  45,  declassified  I  Feb  60.  535p. 
Section  no.  6.1-sr-1069-2128;  OSRD  no.  6420; 

AD- 128  639.  .       ^  «.  ,  aa  oAi 

Order  from  LC  mi$ll.lO.  ph$81.90  PB  146  264 

Part  One  outlines  basic  research  and  the  general 
principles  of  electrochemical  and  mechanical  design 
of  sea-water  batteries  .  Part  Two  describes  specific 
designs  of  sea-water  batteries  ,  their  perfonnance 
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jiaracteristics  ,  and  the  testing  program.  Part  Three 
covers  battery  building  and  related  activities  such  as 
[),e  developn«nt  of  tools  ,  facilities  and  methods  for 
tuttery  production,  materials  procurement,  and  engl- 
jeering  of  the  transition  to  manufacture.  Nine  ap- 
pendices are  a  selection  of  technical  papers  that  deal 
with  electrochemical  and  hydraulic  considerations  . 
jUso  included  are  a  list  of  other  pjertinent  memoranda 
ind  letters  ,  and  a  bibliography  of  technical  memo- 
(Uida,  specifications,  and  pjatent  applications.  The 
sea-water  batteries  developed  under  this  project,  em- 
py  silver  chloride  as  the  active  cathode  material 
ind  magnesium  alloy  as  the  anode.  Sea  water  is  ad- 
nined  to  the  battery  by  breaking  the  seals  at  the  time 
ie  battery  is  put  in  use. 


Riysical  Science  Lab. ,  New  Mexico  State  U. , 

University  Park. 

DO  Mc/Sec  CUTOFF  NOTCH  ANTENNA  AEROBEE 
HL  by  Dennis  G.  Henry.    Scientific  rept.  no.  4,  on 
Contract  AF  19(604)2188.   2  Mar  60,  21p.   AFCRC- 
lN-60-295. 
Order  from  LC  mi$2.  70,  phH  80  PB  147  898 

nils  report  gives  the  characteristics  of  the  400  Mc 
nnge  Command  Control  Notch  Antenna  for  the 
AEROBEE  HL    This  antenna  is  to  be  modified  from 
lie  54.  5  Mc  notch  antenna.    A  detailed  study  of  the 
adlation  pattern  was  conducted  to  see  what  effect 
!ke  modification  had.    A  bandwidth  check  was  also 
jiadc.    The  physical  dimensions  of  the  modified 
intenna  are  given  and  compared  to  the  original  54.  5 
*:  notch.    These  changes  are  shown  in  the  included 
photographs.    (Author) 


Physical  Science  Lab. ,  New  Mexico  State  U. , 
University  Park. 

jut  missile  antenna;  400  mc  command 
control  notch  antenna;  the  three  ele- 
lent  slot  array  and  bent-dipole  nose 
!r0be;  quadraloop  antenna  at  s-band; 
:elemetry  and  command  control  ANTEN- 
ws;  radio  frequency  breakdown  measure 

KENTS  ON  QUADRALOOP  ANTENNAS.    Final  rept. 

B Contract  AF  19(604)2188.    28  Apr  60,   lOp.  6  refs. 

iFCRC-TR(60l26I. 

Irder  from  LC  mi$1.80,  ph$1.80  PB  147  899 


Radio  Corp.  of  America,  Lancaster,  Pa. 
LECTRON  TUBE  MATERIALS.    GASES,    AND 
ETTERS,  by  J.  C.  Turnbull  and  G.  P.  Kirkpatrlck. 
Ittarterly  progress  rept.  no.  4,   15  July-15  Oct  59,  on 
Contract  DA  36-039-sc-78226.    15  Nov  59,  66p.  7  refs 
iD-232  384. 
Order  from  LC  ml$3.90,  ph$l0.80  PB  147  991 


Jutgassing  data  were  obtained  on  Nl,  cold-rolled  steel, 
l-plated  steel,  gas -carbonized  Ni-coaied  steel,  Al- 
^d  steel.  Mo,  and  Kovar  by  the  use  of  RF  induction 
eating  (AD- 227  616).   The  metal  sample  was  a  strip 
0O5  in.  thick,  formed  into  a  cylinder  I  in.  In  diame 
tr  by  3/8  In.  high.   The  cylinder  was  mounted  on  a 
fcgsten  lead  stem  and  had  a  chromel-slumel  thermo- 
Wple  welded  to  the  inside.    The  sample  was  sealed 
uide  a  hard  glass  bulb,  exhausted,  and  baked  at 
^XPC  for  I  hour.   The  gas  evolution  obtained  on  heat- 
ngthe  sample  by  RF  induction  was  measured  with  a 


mass  spectrometer.    Quantities  of  the  gas  components 
(H,  C0>  N,  CO2  and  O)  for  Ni,  Mo.  Nl-plated  steel, 
and  Kovar  were  similar  in  magnitude.    H  ranged  from 
0. 5  to  2  l-p/g,  CO-*-  N  from  10  to  30  l->j/g,  and  CO2 
from  2  to  9  l-^J/g-    Al-clad  steel  showed  higher  levels 
of  H,  with  other  gases  in  the  same  range.    Cold-rolled 
steel  showed  similar  levels  of  H  and  CO2.  with  much 
hl^er  levels  of  CO-f  N.    Carbonized  Ni -coated  steel 
showed  high  levels  of  all  gases,  with  a  small  evolution 
of  O  at  the  higher  temperatures.    Lower -temperature 
(400OC)  outgassing  experiments  for  40  hr  were  per- 
formed on  Ni,  cold- rolled  steel,  Al-clad  steel,  gas- 
carbonized  Nl -coated  steel,  Ta,  Cu,  and  mica.    Little 
relationship  was  found  by  comparing  gases  evolved  on 
heating  in  20-mln  steps  to  lOOCK'C  with  gases  deter- 
mined by  vacuum  fusion  analysis.   The  predominant 
gas  on  outgassing  at  400^0  was  H.   (See  also 
PB  145  802) 


Ramo-Wooldridge,  Div.,  Canoga  Paric,  Calif. 
STUDY  OF  FAULT  LOCATION  AND  PREDICTION 
TECHNIQUES  LEADING  TO  PLANS  FOR  AUTO- 
MATIC AND  DYNAMIC  TESTING  OF  MIUTARY 
GROUND  EQUIPMENT,  PARTS  I  AND  II.   Final  rept. 
on  Contract  AF  30(602)1997.  15  Feb  60,  192p.  3  refs  . 
C62-9U37;  RADC-TR-59-248A.  AD-233  Oil. 
Order  from  LC  mi$8.70,  ph$30.30  PB  146  109 

The  study  has  been  oriented  to  resolving  the  prc*lems 
of  automatic  monitoring  and  testing  of  the  equipments 
of  a  P-site;  a  primary  objective  has  been  to  arrive  at 
plans  for  a  test-system  which  would  be  applicable 
not  only  to  a  P-site  but  to  a  variety  of  operational  and 
maintenance  installations,  both  present  and  prospec- 
tive, the  only  important  condition  being  that  the  equip- 
ments or  systems  to  be  tested  are  basically  electrical 
or  electronic  in  nature.  Part  1 .  Theory,  Methods  , 
and  Design  Principles  .  Pan  II .  Test-System  Plans  . 


RCA  Defense  Electronic  Products.  Camden,  N.  J. 
MARKER  BEACON  RECEIVER   R73l(    )/ARN,  by 
F.  E.  Randolph.    Final  engineering  rept.  15  July  56- 
31  Jan  57,  on  Contract  DA  36-039-8C-73083.    [1957] 
90p.    AD-221  459. 
Order  from  LC  mi$4.80,  ph$13.80  PB  147  978 

The  design  is  presented  of  a  completely  transistorized 
75mc  fixed  frequency  marker  beacon  receiver  of  un- 
usually small  dimensions,   light  weight,   low  power 
drain  and  rugged  construction  for  use  in  Army  air- 
craft.  The  radio  receiver  R-737(    )/ARN  employs  a 
double  coversion  superheterodyne  circuit  for  the 
reception  of  aircraft  beacon  signals.   The  circuits  are 
fully  transistorized  utilizing  subminiature  components 
mounted  on  a  printed  circuit  board.   (Author) 


Rixon  Electronics,  Inc.  ,  Silver  Spring,  Md. 
SY>JTHESIS  OF  A  TYPE  OF  PHASE  CORRECTOR 
FOR  MAGNETIC  TAPE  RECORDERS,  by  Richard  A. 
Walnwright.  Technical  rept.  no.   1  on  Contract  DA  49- 
186-502-ORD-832.  Apr  60.   lOOp.  27  refs. 
Order  from  LC  ml$5.  40,  ph$15.  30  PB  147  637 

This  paper  covers  several  closely  related  areas  con- 
cerning approximately  linear  phase,  complex  wave 
handling  systems,  with  particular  emphasis  on  phase 
linearization  of  magnetic  tape  recorders.    The  first 
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subject  concerns  the  phase  and  amplitude  recjiirenients 
of  a  system  required  to  handle  complex  waveforms  in 
order  to  have  an  output  waveform  that  for  the  most  part 
resembles  the  signal  applied  tq  the  input  terminals. 
The  second  section  covers  complex  waveform  makeup, 
their  Fourier  expressions  where  convenient,  spectrum 
plots  of  certain  types  of  comply  waveforms,  and  shows 
pictorially  the  effects  of  amplitude  and  phase  distor- 
tions of  a  few  common  wavefomis,  viz.  ,   square  waves, 
and  triangular  type  waveforms,   The  third  section 
covers  the  general  theory  of  All  Pass  Networks  from 
the  point  of  view  of  the  poles  and  zeros  of  the  transfer 
function,  and  includes  a  discuaaion  of  mismatch  effecta 
Section  four  describes  the  systjem  used  to  verify  the 
phase  correcting  scheme  described  in  section  three. 
Section  five  gives  a  rather  general  coverage  of  tape 
noises  and  includes  a  curve  which  shows  the  approxi- 
mate spectrum  of  tape  noise  v$.  tape -to-head  spacing. 
The  conclusion  lists  several  amplications  of  the  net- 
works described  that  are  not  included  in  the  main  body 
of  the  report.  i 


Rome  Air  Development  Centeir,  Griff  is  s  AFB,   N.  Y. 
DESIGN  OF  A  RADAR  COVElLAGE  INDICATOR  FOR 
RADAR  QUALITY- CONTROL  FUNCTIONS,  by 
Edward  F.   LaForge  and  Edmutid  J.   Kennedy.    Apr  60, 
19p.    RADC-TR-60-10.  ! 

Order  from  LC  mi$2.  40,  phjl  30  PB  147  770 

A  radar  coverage  indicator  ha^  been  designed,  and  a 
model  developed,  to  satisfy  th<i  requirements  of  the 
Air  Defense  Command  and  the  Tactical  Air  Command 
for  a  suitable  radar  quality- caitrol  device.    This 
report  describes  the  nKxlel,  and  includes  a  brief  de- 
scription erf  the  function  of  the  Iradar  coverage  indi- 
cator,  with  emphasis  on  those  aspects  erf  the  display 
considered  significant  from  th^  operator's  viewpoint. 
(Author) 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
EVALUATION  OF  SAL-81  KliY^RON,  by  Dirk  T. 
Bussey.    Apr  60,  24p.    RADC-TR-60-39. 
Order  from  LC  nii$2. 70,  ph$i  80  PB  147  663 

The  SAL-81  is  a  three-cavity  Electrostatically  focused 
amplifier  klystron  that  was  designed  for  pulsed  opera- 
tion in  L-band  at  power  levels  up  to  20  kilowatts  peak. 
This  report  describes  the  measurements  that  were 
made  and  the  tests  performed  to  establish  the  operat- 
ing parameters  of  this  tube  untler  conditions  useful  in 
pulse  radar  design.   (Author)  , 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y, 
MULTIPLE  ANGLE  DIVERS^-Y  DESIGN  CONSIDER- 
ATIONS, byW.  R.  Richard  arid  M.  H.  Bickelhaupt. 
Apr  60,  39p.  21  ref s .  RADC-TN-60-22. 


Order  from  LC  mi$3.00,  ph$< 
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Tropospheric  scaner  commurtcation  will  become  a 
very  important  means  of  comihunication  in  the  fore- 
seeable future.  In  order  to  obtain  longer  ranges  , 
tropospheric  scatter  systems  have  been  designed  for 
use  at  lower  and  lower  frequencies  .  At  the  present 
time  our  longest  range  troposbheric  scatter  equip- 
ments operate  in  the  region  of  400  megacycles;  but 
there  are  regions  in  the  world  where  this  frequency 


band  cannot  be  made  available.  Accordingly,  a  new 
principle,  multiple-angle  diversity,  has  been  applied, 
which  allows  somewhat  greater  ranges  or  more  relia- 
bility at  higher  frequencies  -  even  into  the  microwave 
region.  This  paper  discusses  the  multiple-angle  di- 
versity scatter  system  and  its  design  considerations. 
Particular  attention  is  given  to  the  beam  patterns  em- 
pToyed  and  to  accordant  modifications  of  antenna  and 
antenna -feeder  requirements.  (Author) 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y 
THE  NATURE  AND  BEHAVIOR  OF  REDUNDANCY 
NETWORKS  AND  FUNCTKDNS,  by  Fred  Moskowitz. 
May  60,   196p.   33  refs.   RADC  TR-60-4. 
Order  from  LC  mf%8.  70,  ph$30.  30  PB  148  022 

This  report  presents  various  properties  and  character- 
istics of  probabilistic  redundancy  networks  and  func- 
tions which  can  be  used  to  represent  reliability  rela- 
tionships in  complex  equipment  containing  redundant 
elements;  large  scale  systems  containing  a  multiplicity 
of  alternative  subsystems  or  telecommunication  nets 
containing  possibilities  of  alternative  routing.    By  mak- 
ing the  simplifying  assumptions  that  all  elements  of 
a  system  have  independent  failure  statistics  and  that 
the  reliability  of  an  element  remains  unchanged  when 
it  is  incorporated  into  a  system,  a  simple  algebra  can 
be  used  by  means  of  which  the  analysis  of  such  redun- 
dancy networks  becomes  possible.   (Author) 


Rome  Air  Development  Center,  Griffiss  AFB,   N.  Y. 
RADAR  DATA  TRANSFER  SYSTEM  AN/TRQ- 
10(XW-1)/GR,  byG.  K.  Bennison  and  M.  M.  McCor- 
mick.    Apr  60,   116p.   RADC  TR-60-38. 
Order  from  LC  mi$6.  00,  ph$18.  30        .PB  147  760 

This  system  operates  in  the  7135-  to  7985-mc  fre- 
quency range  and  relays  radar  search  and  surveil- 
lance data  by  a  narrow  microwave  beam,  virtually 
eliminating  interception  by  an  enemy.    The  equipment 
is  compact,  easily  transported  by  land  or  air,  and 
readily  sited.    It  consists  of  a  transmitting  unit  and 
a  receiving  unit  which  are  rack -mounted  in  portable 
electrical  equipment  shelters.    The  system  range 
(15  to  30  miles  under  line-of- sight  conditions)  can  be 
extended  by  the  use  of  repeater  stations  and  is  a  great 
improvement  over  the  10,  000-foot  limitation  o€  cable- 
link  systems.    Azimuth  data,  three  video  signals 
range  marks  and  trigger  pulses  are  combined  and 
transmitted  on  fourf-m  microwave  carriers.    The 
system  was  field  tested  using  an  r-f  path  established 
between  Griffiss  AFB  and  Verona,   N.   Y.    Receiver 
sensitivity,  transmitter  power  output,  cross-talk 
measurement,  azimuth  tracking  accuracy,    power 
regulation,  comparison  of  local  and  remote  plan  posi- 
tion indicator  (PPI)  presentations,  and  antenna  rad- 
iation pattern,   system  delay,  and  VSWR  measure- 
ments were  among  the  tests  performed.    This  new 
microwave  system  constitutes  an  effective  and  very 
reliable  link  for  transmitting  tactical  radar  data  to 
distant  points.    (Author) 

Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
TROPOSPHERIC  SCATTFR  RADIO  SETS  AN/FRC- 
39(V)  AND  AN/FRC-56<V),  by  Lewis  A.  Javarone.. 
Dec  59,  25p.  RADC  TR-59-8;  AD- 232  052. 
Order  from  LC  miJ2.70,  ph$4.80  PB  146  271 
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Radio  sets  AN/FRC-39(V)  and  AN/FRC-56(V),stand- 
jrd  military  sets  developed  for  tropospheric  scatter, 
are  described.  Test  results  are  appended.  (Author) 


Sperry  Gyroscope  Co. ,  Great  Neck,  N.  Y. 
DEVELOPMENT  OF  A  LOW -FREQUENCY  TRAVEL - 
IfJG-WAVE-TUBE  CHAIN.   Final  progress  rept. 
1  Dec  56-28  Feb  59,  on  Contract  DA  36-039-8C-73116. 
Oct  59,   I59p.   13  refs.  Sperry  rept.  no.  NA -8230-8157. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  147  971 

Ten  STP-106  prototypes  were  constructed.    A  demount- 
ible  tube  was  assembled,  containing  the  helix  inter - 
Ktion  structure,  to  develop  a  satisfactory  low-noise 
^.  The  construction  of  this  tube  provided  for  the  ex- 
peditious interchange  of  electron  guns  and  adjustment 
i  beam  entrance  point.    An  optimum  configuration  of 
mechanical  and  electrical  parameters  provided  the  re- 
(]uired  low-noise  figure.    The  STP-107  traveling -wave 
oibe  is  a  modification  erf  the  STP-172.   Particular  atten- 
non  was  directed  toward  attenuator  design  and  con- 
struction to  reduce  gain  fine  structure.    In  addition, 
instruction  techniques  for  the  envelope,  r-f  connec- 
tioo,  electron  gun  assembly,  and  helix  support  assem- 
lilywere  studied.    These  studies,  which  reduced  leak- 
age and  mounting  problems,  yielded  a  rugged  tube 
meeting  specifications. 


^rry  Gyroscope  Co. ,  Great  Neck,  N.  Y. 
INVESTIGATION  OF  MICROWAVE  WINDOW 
FAILURE  MECHANISMS  AND  THEIR  ELIMINATION, 
jy  T.  Sege,  D.  Churchill,  and  others.  Quarterly  prog- 
ress rept.   no.    1,    1  June-1  Sep  59,  on  Contract  DA 
36-039-SC-78314.    Oct  59,  65p.  22  refs.  Sperry  Rept. 
no.  NA-8240-8182-1;  AD-232  923 
Order  from  LC  miJ3.  90,  ph$10.  80  PB  147  972 

A  survey  of  industrial  and  academic  organizations  has 
shown  that  window  failure  is  caused  by  arc -over, 
iiermal  breakdown,  seal  failure,  and  dielectric  punc- 
nire  and  cracking.    The  mechanisms  of  radiation  dam 
ige,  intrinsic  breakdown,  and  thermal  breakdown 
^iparently  change  the  structure  of  window  materials, 
ample  materials  are  undergoing  analyses  to  correlate 
crystalline  structure  with  failure  mechanism.    Arc- 
wer  in  both  transverse  and  slanted  surfaces  is  being 
stddied  using  fie'd- strength  techniques.    High- order 
node  resona..^es  and  surface  losses  are  being  inves- 
ofjated.    (Author) 


Stanford  Electronics  Labs. ,  Stanford  U.  ,  Calif. 
ASSOCIATION  BETWEEN  AURORAE  AND  VLF  HISS 
OBSERVED  AT  BYRD  STATION,    ANTARCTICA,  by 
L  H.  Manin,  R.  A  HelliweU,  and  K.  R.  Marks. 
Technical  rept.  no.   1  on  National  Science  Foundation 
Grant  9511.    29  Apr  60,   13p.  6  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  749 

Observations  through  1959  at  Byrd  Station,  Antarctica 
ro.  5°S  Geomagnetic),  show  that  a  close  association 
aists  between  aurorae  and  certain  VLF  hiss.    The 
Jiss  usually  occurs  in  a  broad  band  with  a  center  fre- 
^ency  of  about  8  kc/s.    The  intensity  and  bandwidth 
"iry  with  ionospheric  absorption  and  may  also  vary 
»lth  the  intensity  of  the  aurorae.    Under  conditions  of 
otireme  ionospheric  absorption  the  intensity  of  the 
•ms  drops  to  undetectable  levels  even  in  the  presence 


of  intense  and  active  aurorae.    There  are  some  in- 
dications that  the  center  frequency  of  this  auroral  hiss 
band  may  be  related  to  the  type  of  aurora;  in  partic- 
ular, a  center  frequency  of  9.  6  kc/s  appears  to  be 
associated  with  red  aurora.    The  average  field  inten- 
sity of  the  auroral  hiss  lies  between  1  mv/m  and 
3  mv/m. 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
CAVITY  AND  TRAVEUNG-WAVE  MASERS  USING 
RUBY  AT  S-BAND,  by  W.  S.  C.  Chang,  J.  Cromack, 
and  A.  E.  Siegman.    Rept.  on  Contract  DA  36-039- 
8C-73178.    28  July  59,  25p.  6  refs.   Technical  rept. 
no.  155-2. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  276 

Several  three-level  solid-state  masers  using  ruby 
have  been  operated  at  frequencies  near  3000  Mc/s, 
using  a  high -efficiency  cavity  having  TEM  modes  in  a 
rectangular  gecwnetry,  or  a  meander-line  slow-trav- 
eling-wave circuit  with  low  group  velocity  over  the 
signal  pass  band.    Various  possible  maser  operating 
points  in  the  energy- level  spectrum  of  ruby  have  been 
studied  with  both  structures.    At  good  operating 
points,  i.e.  points  where  the  observed  inversion  at  the 
signal  frequency  is  large  when  the  pump  is  turned  on, 
large  gain-bandwidth  products  are  obtained  in  the 
cavity  maser  and  large  gains/unit  length  in  the  trav- 
eling-wave maser.   Although  the  cavity  gain -bandwidth 
products  obtained  are  two  orders  of  magnitude  larger 
than  were  obtained  in  early  maser  work,  and  are 
sufficiently  large  for  scMne  pnractical  applications,  the 
traveling-wave  maser  appears  to  have  much  more 
promise  due  to  its  inherently  broader  bandwidth, 
stability  and  built-in  nonreciprocity.   (Author) 


Stanford  Electronics  Labs. ,   Stanford  U.  ,  Calif. 
ELECTRON  DEVICES  RE  SEA  RCR    Consolidated 
quarterly  status  rept.  no.   lljl  July -30  Sep  59  on 
Contracts  DA  36-039-sc-73178,  AF  33(616)6207 
AF  19(604)5480,  Nonr-225(40)  and  Nonr-225(24). 
[1959]  70p.  5  refs.  AD- 229  956. 
(Drder  from  LC  mi$3.  90,  ph$10.  80        PB  147  014 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
TRAVELING-WAVE  TECHNIQUES  FOR  MICROWAVE 
RESONANCE  MEASUREMENTS,  by  A.  E.  Siegman. 
Rept.  on  Contract  DA  36-039-SC-73178.    12  Oct  59, 
Up.  5  refs.   Technical  rept.  no.  155-3. 
Order  from  LCmi$2. 40,  ph$3.  30  PB  146  277 

Recent  developments  in  traveling- wave  solid-state 
masers  point  up  the  utility  of  slow-wave  circuits  in 
comparison  with  cavities  for  magnetic  resonance 
measurements.    Among  other  advantages,  slow-wave 
circuits  are  ideally  suited  for  broadband  or  multlfre- 
quency  measurements  without  loss  of  sensitivity;  they 
readily  produce  circularly -polarized  fields  over  large 
volumes;  measurements  of  X  andTf".  which  involve 
measurements  of  resonant  frequency  and  Q  in  a  cavity, 
reduce  to  generally  simpler  measurements  of  attenua- 
tion and  phase  shift.   Because  slow-wave  circuits  are 
less  widely  known  than  cavities,  this  paper  proposes 
to  discuss  some  o€  their  characteristics  which  are 
especially  relevant  to  magnetic  resonance  measure- 
ments and  to  point  out  ways  in  which  slow-wave  cir- 
cuits can  be  used  to  advantage.   (Author) 
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Syracuse  U  .  Research  Inst .  J  N .  Y . 
FERRITE  POSTS  IN  RECTANGULAR  WAVEGUIDE, 
by  Harry  Gruenberg  and  Arthiir  Cohen  .  Technical  repc. 
on  Contract  AF  30(602)1627.  J  June  59.  51p.  17  refs 
SURI  rept.  no.  EE475-5%-TI<-l;  RADC-TR-59-91: 
AD-217  679. 
Order  from  LC  mi$3.60,  ph$< 


Measurements  were  made  of  the  scattering  matrix  of 
a  cylindrical  ferrite  post  in  a  rectangular  waveguide 
and  the  results  are  compared  with  an  approximate 
theory.  The  theoretical  formulas  are  used  to  compute 
the  constants  of  the  fernte,  s  jch  as  dielectric  con- ' 
Slant,  saturation  magnetization,  and  loss  factor,  from 
the  experimental  results  on  thin  posts.  These  com- 
puted values  are  then  used  to  jredict  the  scattering 
matrix  for  posts  of  larger  dianeters  to  see  how  far 
the  theory  can  be  extra polate^.   (Author) 
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Technical  Research  Group. 
YAGI  ANTENNA  STUDY,  by 
rept.  no.  1  on  Contract  AF  I 
53p.  12  refs.   TRG-121-SR-1 
Order  from  LC  mi$3.60,  ph$|9 


Syosset,  NY. 
Alan  F.  Kay.    Scientific 
'K604)3476.    6  Jan  60, 
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Tung- Sol  Electric,  Inc.,  B  oomfield,  N.  J. 
UTILIZATION  OF  SELF -SUSTAINED  ELECTRON 
EMISSION  INVE^IGATION, 


terly  rept.  no.  2,   1  Jan- 31  Mar  59,  on  Contract 
DA  36- 039 -sc -78081.    [1959    23p.    AD-217  861. 


Order  from  LC  mi$2.70,  phM.80 


Five  active  phases  erf  the  project  are  discussed.   (1) 
Completion  of  the  magnetic  malysis  erf  elearon  energy 
distribution  from  the  MgO  &?11- sustained  emission 
cathode  shows  a  peak  at  13.  J  volts  and  90%  of  elec- 
trons less  than  65  volts.  Tl:e  curve  is  beUeved  to  give 
an  energy  distribution  accurate  to  a  few  volts.    (2) 
Preliminary  cathode  ray  gurs  have  been  operated  with 
beam  currents  of  0.  3-0.5  nra  with  control  grid  at  300- 
400  volts  and  colleaor  at  If  00  volts.   (3)Meshdynodes 
for  the  secondary  emission  preamplifier  have  been 
made  with  an  effective  delta]  of  3.   (4)  A  new  Type  DT- 
812C  audio  output  amplifier! tube  is  being  designed  to 
be  more  effective  than  the  pjresent  Dr-812B.    It  is 
hoped  to  exceed  the  6(X)  miqromhos  Gm  of  the  latter . 
(5)  Cathode  research  and  development  is  in  progress 
to  (a)  determine  the  illusiva  factors  periodically  af- 
fecting quality,  (b)  establisli  necessary  controls  for 
them,  (c)  improve  the  cathode,  and  (d)  work  out  if 
possible  an  effective  preprocessing  method  to  do  away 
with  any  necessity  for  admitting  air  on  exhaust.   The 


by  B.  G.  Firth.    Quar- 


AD-217  861 

PB  147  988 


sodium  aaivated  cathode  is  found  to  start  3  to  6  times 
faster  than  the  regular  MgO  cathode  with  a  "daylight" 
lamp  shining  on  it.   (Author^ 


Westinghouse  Electric  Corp.    [Lester,  Pa.) 
PHOTOEMITTER  PREPARATION  BY  EMPIRICAL 
AND  MICROBA LANCE  TECHNIQUES,  by  Eugene 
Heath.    Rept.  for  1  June  58-30  Nov  59  on  Research  on 
the  Quantum  Nature  of  Light,  Contract  AF  33(616)5729. 
Feb  60,  50p.  2  refs.    WADD  Technical  rept.  60-5. 
Order  from  OTS  $1 .  25  PB  161  782 

A  design  for  a  vacuum  system  to  be  used  with  a 
microbalance  in  the  study  of  photosurfaces  has  been 
successfully  evolved  and  tested.   The  chief  problem  of 
such  a  system  appears  to  be  the  large  volume.   By  re- 
ducing the  volume  to  a  minimum  and  by  suitable  baf- 
fling and  restrictions,  the  effect  of  the  large  volume 
has  been  minimized.   A  photosurface  of  the  antimony- 
cesium  type  has  been  successfully  formed  within  this 
system.    An  empirical  study  of  photosurfaces  has  led 
to  a  modified  multi  alkali  type  photosurface  with  a 
maximum  overall  sensitivity  of  140  microamperes  per 
lumen,  a  peak  response  shifted  to  approximately 
6(XX)  A  and  appreciable  response  beyond  8000  A.   A 
tentative  processing  schedule  for  forming  this  phcxo- 
surface  is  given.    (Author) 


Wisconsin  U.  ,  Madison. 
SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.   Quarterly 
progress  rept.  no.    1,   1  Jan- 31  Mar  56,  on  Contract 
DA  36-039- sc-7 1158.    30  Apr^6.  12p.  8  refs. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  147  922 

Apparatus  to  obtain  antenna  gain  and  pattern  measure- 
ments is  required  for  the  study.    The  first  period  was 
devoted  to  the  design  and  construction  of  the  apparatus 
for  making  these  measurements.    Several  surface 
wave  antennas  have  also  been  constructed. 


Wisconsin  U.  ,  Madison. 
SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.    Quarterly 
progress  rept.  no.  2.   1  Apr- 30  June  56,  on  Contraa 
DA  36-039- sc-7 1158.    31  July  56,  24p.  8  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  923 

The  construction  of  the  apparatus  necessary  for  taking 
horizontal  radiation  patterns  of  surface  wave  antenna* 
has  been  completed.    The  turntable  to  si^»port  and 
rotate  the  antennas  is  driven  from  the  receiver  lo- 
cation by  power  synchros.    Microwave  absorber 
screens  behind  the  antenna  serve  to  minimize  room 
reflections.    Some  preliminary  pattern  measurementt 
have  been  made  on  two  types  of  surface  wave  antenntt 
The  two  types  of  antennas  are  the  surface  wave  cone 
antenna  and  the  surface  wave  dipole  antenna.    The 
results  obtained  for' these  antennas,  operating  at  the 
design  frequency  of  9360  mc/s,  appear  to  show  prom- 
ise.   (Author)     (See  also  PB  147  922) 
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Wisconsin  U. ,  Madison. 

SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.    Quarterly 
-■ogress  rept.  no.  3,   1  July -30  Sep  56,  on  Contract 
OA36-039-SC-71158.    31  Oct  56,   17p.  8  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  924 

A  number  of  improvements  were  made  in  the  antenna 
jtieasuring  apparatus  as  well  as  in  the  antenna  struc- 
ture itself.   These  improvements  resulted  in  more 
reliable  antenna  measurements.    A  suitable  termination 
for  the  surface  wave  turnstile  antenna  has  been  found, 
thus  removing  the  uncertainty  of  the  presence  of  a  re- 
flected wave.   The  preliminary  horizontal  and  vertical 
pattern  measurements  made  thus  far,  along  with  ap- 
proximate gain  measurements  indicate,  that  a  fairly 
large  number  of  elements  must  be  used  in  the  turnstile 
arrangement  if  reasonable  values  of  gain  are  desired. 
An  approximate  gain  of  9  db  was  obtained  for  44  ele- 
ments.  The  optimum  design  has  not  yet  been  deter- 
mined but  a  method  for  measuring  the  phase  velocity 
ilong  the  antenna  structure  has  been  found  and  should 
lid  materially  in  obtaining  design  criteria.   (Author) 
(See  also  PB  147  923) 


Wisconsin  U. ,  Madison. 

SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.    Quarterly 
progress  rept.  no.  4,  1  Oct -31  Dec  56,  on  Contraa 
DA  36-039-8C-71158.    31  Jan  57,   17p.  8  refs. 
AD-130  601. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  925 

Detailed  measurements  were  made  on  a  surface-wave 
turnstile  antenna  to  obtain  data  for  optimizing  antenna 
design.    These  measurements  are  the  reduction  in 
phase  velocity  along  the  antenna  structure  versus  both 
the  length  and  the  cross- sectional  area  of  the  elements, 
and  the  attenuation  along  the  structure  versus  the  num- 
oer  of  elements.    Results  indicated  that  a  reduction  in 
phase  velocity  along  the  antenna  structure  of  more  than 
}%  is  necessary  for  reasonable  efficiency.   This  3% 
reduction  requires  44  elements  (11  wavelengths)  to 
achieve  a  9-db  gain;  about  66%  of  the  input  power  is 
lost  in  the  termination.   The  larger  the  reduction  in 
phase  velocity  along  the  antenna,  the  greater  is  the 
radiating  efficiency.    An  increase  in  the  reduction  of 
phase  velocity  is  possible  by  choosing  the  proper 
length  and  diameter  of  elements  and  by  increasing  the 
number  of  elements  per  wavelength.   The  analytical 
solution  of  the  surface  wave  turnstile  antenna  shows 
promise.   (See  also  PB  147  924) 


Wisconsin  U.,  Madison. 

SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.  Quarterly 
progress  rept.  no.  5,  1  Jan- 31  Mar  57,  on  Contract 
DA  36-039-SC-71158.   30  Apr  57,  25p.  8  refs  . 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  926 

Measurements  are  presented  of  the  gain,  beam  width, 
reduction  in  phase  velocity,  pattern,  and  attenuation 
of  a  turnstile  type  of  surface  wave  antenna .  It  ap- 
pears that  sufficient  data  on  this  antenna  has  now 
been  obtained  to  make  possible  an  optimum  design. 
(Author)  (See  also  PB  147  925) 


Wisconsin  U. ,  Madison. 
SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.   Quarterly 
progress  rept.  no.  6,   1  Apr -30  June  57,  on  Contract 
DA  36-039-8C-71158.    31  July  57,  70p.  20  refs. 
AD- 139  776. 
Order  from  LC  mi$3. 90,  ph$10.  80  PB  147  927 

An  analysis  was  made  of  the  surface  wave  turnstile 
antenna.   The  analysis  does  not  permit  a  complete 
antenna  design  since  the  attenuation  of  the  wave  along  v 
the  structure  cannot  be  prediaed  with  reasonable 
accuracy.   The  calculations  are  based  on  the  assump- 
tion that  a  line  loaded  with  radial  elements  behaves 
like  a  surface  wave  line.   Phase  velocity  reduction 
calculations  are  limited  to  cases  in  which  the  element 
diameter  does  not  exceed  the  length.    Gain  and  phase 
velocity  reduction  calculations  agree  well  with  the 
measured  values.   Measurements  indicate  that  the 
highest  gains  are  obtained  for  a  small  reduction  in 
phase  velocity  of  the  surface  wave  along  the  antenna 
structure.    When  the  required  reduction  is  determinea 
for  an  antenna  design,  the  element  size  can  be  ob- 
tained by  measurements  or  calculations.   The  surface 
wave  turnstile  antenna  is  mechanically  simple  to 
construct.   The  radiating  elements  are  automatically 
phased  by  their  position  along  the  antenna  structure. 
The  antenna  bandwidth  is  about  8%  erf  the  center  fre- 
quency and  is  comparable  to  other  arrays  which  it 
mi^t  replace.   (See  also  PB  147  926) 


Wisconsin  U.,  Madison. 
SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.  Quarterly 
progress  rept.  no.  7,  1  July- 30  Sep  57.  on  Contract 
DA  36-039-SC-71158.  31  Oct  57,  21p.  12  refs. 
Order  from  LC  mi$2.70,  ph$4.80     •         PB  147  928 

Measurements  were  begun  on  a  dielectric  disc  sur- 
face wave  antenna.  The  measurements  made  were  of 
a  preliminary  nature  in  an  attempt  to  discover  the 
factors  which  are  important  in  determining  the  gain 
and  pattern  shape  of  this  antenna.  Two  reflector  type 
surface  wave  antennas  were  also  tried.  Both  antennas 
operate  on  the  same  principle,  but  one  has  horizontal 
and  the  other  vertical  polarization.  Patterns  of  these 
antennas  have  been  obtained.  (Author)  (See  also 
PB  147  927) 


Wisconsin,  U.,  Madison. 
SURFACE  WAVE  AND  ANTENNA  ENGINEERING 
RESEARCH  STUDY,  by  Elmer  H.  Scheibe.  Quarterly 
progress  rept.  no.  8,  1  Oct- 31  Dec  57,  on  Contract 
DA  36-039-SC-71158.  31  Jan  58,  50p.  13  refs. 
Order  from  LC  mi$3 .  30 ,  ph$7 .80  PB  1 47  929 

A  surface  wave  dielectric  disc  antenna  was  studied 
analytically  and  experimentally.  Pattern  and  gain 
measurements  agreed  with  predicted  values  when 
good  surface  wave  launching  efficiency  was  obtained. 
Gains  of  7.5  db  were  obtained  for  reasonable  size 
antenna  structures.  (Author)  (See  also  PB  147  928) 
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Wisconsin  U. ,  Madison. 
SURFACE   WAVE  AND  Af 
RESEARCH  STUDY,  by  Elmej 
rept.  for  1  jan  56-31  Mar  58 
BC-71158.    30  Apr  58,  93p.  2( 


JA  ENGINEERING 
H.  Scheibe.    Final     . 

Contract  DA  36-039- 
refs.    AD-158  454. 


Order  from  LC  rni$5.  40,  ph$|5.  30  PB  147  930 

The  engineering  research  8tu<iy  was  concentrated  on  4 
types  of  surface  wave  (SW)  antennas:  the  SW  turnstile 
antenna,  the  SW  dielectric  di*  antenna  (SWDDA),  the 
SW  cone,  and  SW  refleaor  antennas.    The  SW  turnstile 
antenna  was  unidirectional  in  |he  horizontal  plane  and 
capable  of  high  gain.    An  approximate  analysis  was 
successful  in  predicting  the  g^in  and  reduction  in 
phase  velocity  along  the  structure.    The  SWDDA  has  a 
unidirectional  pattern  in  the  horizontal  plane  and  has 
moderate  gain     An  analysis  of  an  ideal  SWDDA  was 
successful  in  guiding  the  desi^  and  experimental 
measurements.   Theoretically,  high  gain  is  possible, 
but  because  of  low  SW  launchijig  efficiency  the  maxi- 
mum gain  achieved  was  7.5  dt)  for  a  disk  diameter  of 
24  in.  at  9360  mc.   The  thinner  the  dielearic,  the 
higher  the  gain.    The  cone  antjenna  has  a  circular 
horizontal  pattern,  vertical  polarization,  and  very  low 
gain.    The  conversion  of  the  3W  field  to  a  radiation 
field  was  not  very  efficient,   "^he  reflector  antennas 
had  considerable  less  directivity  than  expected.    In 
actual  tests,  the  antennas  shciwed  low  gain  and  poor 
directivity.    A  proper  combinition  appeared  possible 
of  the  horizontal  and  vertical  polarization  types  of 
refleaor  antennas  to  give  circular  or  elliptical  polar- 
ization.  The  SW  turnstile  ant  jnna  was  the  most  suc- 
cessful of  all  the  antennas  sttdied.    (Author)  (See  also 
PB  147  929) 

Ordnance,  Missiles,  and  Satellite  Vehicles 


AER,  Inc.   [Pasadena,  Calif  ] 
GROUND  INTERFERENCE  EFFECTS  ON  BODIES 
MOVING  THROUGH  A  COMPRESSIBLE  FLUID  AND 
THEIR  APPLICATIONS  TO  ^ORT  SLED  DESIGNS, 
by  T.  Y.  Wu.    Rept.  on  Contract  N123-60530s-4595A. 
1  Ju)y  58,   HI  p.    19  refs.  NOtS  2118;  NAVORD  rept. 
6420:  AD  206  530. 
Order  from  LC  mi$6.  00,  phj  18.  30  PB  147  595 

Ground  interference  effects  qn  the  pressure  distribu- 
tion and  lift,  drag,  and  moment  coefficients  for  various 
simple  2-  and  3-dimensional  bodies  used  in  high-speed 
rocket- test  sleds  are  theoretically  determined  for  the 
subsonic  and  supersonic  spee*^  flow-  regimes.  The  fam- 
ilies of  2-dimen8ional  bodies  fconsidered  are:  (a)  single 
wedges,  flat  afterbody;  (b)doable- wedge  sections;  (c) 
biconvex  sections;  (d)  thinwiijgs,  circulation  present; 
and  (e)  circular  cylinders.    licluded  in  the  analysis  for 
3-dimen8ional  bodies  in  subsbnic  flow  are:  (a)  slender, 
pointed,  cone- cylinders;  (b)  ^lender,  pointed  ogive- 
cylinders;  (c)  double  ogives  ;^nd(d)  finite- span  lifting 
wings.    Detached  shock  wave  flows  on  2- dimensional 
bodies  (horizontal  wedge  withe  flat  afterbody,  and 
upper- sided  wedge  with  a  buitp  on  the  lower  surface) 
were  also  considered.    This  jatter  analysis  indicates 
that,  under  certain  condition^,  pressures  (rf  the  order 
of  14  atmospheres  may  be  exjerted  on  the  underside  o€ 
a  rocket  test  sled.    Various  design  plots  are  also 
included.    (Author) 


Aerial  Reconnaissance  Lab.  ,  Wright  Air  Develop- 
ment [Div.  ]  Wright -Patterson  AFB,  Ohio. 
APPLICATION  OF  TRILATERATION  TECHNIQUE 
TO  DETERMINE  POSITION  OF   SATELLITE  OR 
MISSILE  IN  SPACE,  by  Lee  R.  Avery.    May  58,  Up. 
WADC-TN-58-141;  AD-155  572. 
Order  from  OTS  $0.  50  PB  151  136 

The  trilateration  technique  described  herein  provides 
an  extremely  accurate  method  for  obtaining  a  three- 
dimensional  location  in  space  of  satellites  and  other 
man-made  vehicles.    It  is  shown  herein  t'hat  a  root 
mean  square  accuracy  of     :f  160  feet  in  space  position 
is  obtainable.    The  timing  circuits  in  the  suggested 
method  of  measuring  require  fractional -microsecond 
accuracy.    The  achievement  of  these  timing  accura- 
cies at  widely  separated  points  could  impose  require- 
ments which  would  be  too  severe;  however,  a  time- 
sharing adaptation  of  the  proposed  method  could  re- 
duce the  stringency  of  this  requirement.    If  the 
accrual  of  scientific  data  requires  greater  positional 
accuracy  than  the  present  state-of-the-art  allows,  the 
satellite-positioning  technique  described  herein  is 
proposed.  (Author) 


AirTorce  Missile  Test  Center,  Patrick  AFB,   Fla. 
A  BEST  ESTIMATE  OF  TRAJECTORY  USING  RE- 
DUCED DATA  FROM  VARIOUS  INSTRUMENTS  AT 
A  SINGLE  POINT  IN  TIME,  by  Harold  L.   Dibble  and 
Charles  L.   Carroll,  Jr.   May  60,   41p.    RCA  Quality 
Analysis  Technical  rept.  no.   10;  AFMTC-TR-60-12. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  061 

The  mathematical  theory  of  a  single  point-in-time 
method  of  computing  a  "Best  Estimate  of. Trajectory" 
utilizing  reduced  x,  y,  z  data  from  two  or  more  in- 
struments is  developed  using  the  minimum  variance 
criterion.    A  technique  which  has  proven  adequate  for 
estimation  of  systematic  errors  and  obtaining  an  es- 
timate of  the  best  position  and  best  velocity  data  from 
several  instrumentation  systems  is  discussed.    Re- 
lated topics  such  as  editing  of  input  data,   reduction  to 
common  tracking  point  and  accuracy  of  the  method 
are  also  included.  (Author) 


Allied  Research  Associates,  Inc. ,  Boston,  Mass. 
LAUNCHING  OF  AIRBORNE  MISSILES  UNDER- 
WATER.   PART  III.    NOTE  ON  LATERAL  HYDRO- 
DYNAMIC  FORCES  DUE  TO  THE  FREE  SURFACE, 
by  Theodore  R.  Goodman.    Rept.  on  Contract  Nonr- 
2343(00).    1  Aug  59,  lOp.   I  ref.    Document  no. 
ARA-653;  AD-2I9  758. 
Order  from  LC  mi$l . 80,  ph$l .  80  PB  147  71 1 

When  an  airborne  missile  is  propelled  from  a  sub- 
merged submarine  it  must  pass  from  the  air  environ- 
ment of  the  submarine  into  the  water  environment  of 
the  sea.    Subsequently,  it  must  pass  from  the  sea  to 
the  atmosphere.    Both  as  it  enters  and  as  it  leaves  the 
sea  it  passes  through  a  free  surface.   The  hydrody- 
namic  coefficients  and  the  buoyancy  are  constant  when 
the  missile  is  fully  submerged,  but  are  time-depend- 
ent when  the  missile  is  in  the  neighborhood  of  the  free 
surface.    It  is  the  objective  of  this  note  to  discuss 
when  free  surface  effects  are  significant  and  to  derive 
the  variation  in  the  hydrodynamic  coefficients  during 
that  time.   (See  also  PB  144  117) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth ,  N .  J . 

THE  USE  OF  WIND-MEASURING  SET  AN/GMQ- 
170  TO  MEASURE  THE  ROCKET  WIND  FOR  THE 
HONEST  JOHN  ROCKET,  by  Walter  Conover. 
lApr  59,  12p.  3  refs.  USASRDL  Technical  rept.  2024. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  293 

A  theoretical  technique  is  described  for  using  Wind- 
Measuring  Set  AN/GMQ-17()  (the  shooting -sphere 
inemometer)  to  measure  a  weighted  low-level  wind 
for  the  Honest  John  rocket .  (Author) 


Ballistic  Research  Labs. ,  Aberdeen  Proving 

Ground,  Md. 

A  MULTIPURPOSE  OPTICAL  TRACKING  AND  RE- 
CORDING INSTRUMENT,  by  S.  M.  Lipton.    May  53, 
20p.  1  ref.   Memo.  rept.  no.  688;  AD- 18  420. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  645 

A  new  tracking  telescope  type  of  optical  recording  in- 
strument was  developed  for  missile  programs.   The 
instrument  consists  of  a  telescopic  main  optical  sys- 
tem, a  motion  j)iaure  camera,  auxiliary  guiding  tele- 
scopes, a  mount  which  moves  the  telescopes  and 
camera  in  azimuth  and  elevation,  and  auxiliary  elec- 
trical and  electronic  equipment.   The  mount  must  be 
capable  of  360°  azimuth  rotation  and  slightly  more 
than  90°  elevation  rotation.   The  instrument  may  be 
used  as  a  cinetheodolite  of  moderate  precision  since 
the  design  and  construction  of  the  basic  mount  provide 
sufficient  accuracy. 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
ORBITAL  DATA  HANDLING  AND  PRESENTATION, 
byR.  E.  A.  Putnam.    Rept.  no.  3  on  ARPA  Satellite 
Fence  Series.   June  59,  12p.   BR L  Technical  note 
no.  1265. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  116 

The  problem  of  detecting  dark  (passive)  satellites, 
utilizing  doppler  techniques,  is  accompanied  by  a 
need  for  early  satellite  identification.   The  latter  re- 
quirement necessitates  an  expeditious  handling  and 
classification  of  orbital  data,  and  a  presentation  of 
results  in  ways  that  facilitate  positive  and  immediate 
identification  of  "strange"  satellites.   This  report  is 
the  result  of  a  preliminary  study  of  prospective  data 
handling  and  presentation  procedures.    Its  purpose  is 
to  present  the  relative  merits  and  limitations  of  vari- 
ous alternatives  proposed,  to  indicate  the  particular 
methods  worthy  of  serious  consideration  and  further 
study,  and  to  outline  the  time  factors  and  development 
costs  likely  to  be  involved  in  procuring  prototype 
equipment.    Discussion  is  limited  to  a  general,  rather 
than  to  a  specific  treatment  of  the  subjea.   (Author) 

Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
ON  THE  USE  OF  PLASTIC  SABOTS  FOR  FREE 
FLIGHT  TESTING,  by  L.  C.  MacAllister.    May  54, 
27p.  4  refs.    Memo.  rept.  no.  782. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  839 

A  description  at  the  use  of  sabots  to  adapt  winged 
and/or  finned  projeailes  for  gun- launching  in  free 


fli^t  range  testing  is  given.  Examples  of  adaptations 
for  20mm.  37mm,  57mm,  90mm  and  155mm  guns  are 
described.   (Author) 


Bliley  Elearic  Co. ,  Erie,  Pa. 
PRECISION  CRYSTAL  UNFTS  FOR  SATELLTTE  USE, 
by  I.  M.  Wolfskin  and  R.  T.  Schlaudecker.   Quarterly 
progress  rept.  no.  2,   1  Oa-31  Dec  59,  on  Contract 
DA  36-039-SC-84556.    [1959]  28p. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  147  975 

Development  of  designs  for  Phase  I  experimental 
units.   5th,  7th,  9th  overtone  units  at  100  Mc  Double 
"V"  ribbon  channel  mounting  arrangement.   Compari- 
son of  gold  plated  and  aluminum  plated  crystals. 
(Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus. 
WELDED  FABRICATION  OF  STEEL  SOLID-PRO- 
PELLANT  ROCKET-MOTOR  CASES,  by  M.  D. 
Randall,  R.  E.  Monroe,  and  P.  J.  Rieppel. 
31  May  60,  29p.  28  refs.   DMIC  memo.  56. 
Order  from  OTS  $0.  50  PB  161  206 

The  purpose  of  this  report  is  to  present  information 
in  summary  form  that  deals  exclusively  with  solid- 
propellant  rocket -motor  cases,  and  to  make  recom- 
mendations for  the  welding  of  these  cases.   The  mate- 
rials, joint  designs,  welding  processes,  welding  con- 
ditions, and  inspection  techniques  used  to  fabricate 
solid -propellant  rocket-motor  cases  will  be  dis- 
cussed.  This  report  is  limited  to:  (1)  Unclassified 
information,  (2)  Information  available  at  the  Defense 
Metals  Information  Center  prior  to  February  29,  1960, 
(3)  Full-size  production  or  prototype  motor  cases. 
As  a  result  of  these  limitations,  some  omissions  re- 
sulting from  the  unavailability  of  specific  data  are 
probable. 


Diamond  Ordnance  Fuze  Labs.  ,  Washington.   D.  C 
180- HOUR  AIRBORNE  TIMER,  by  David  S.  Bettwy, 
Rai  R.  Mamoer,  and  John  Furlani.    4  Mar  60,  22p. 
1  ref.   Technical  rept.   TR-767. 
Order  from  LC  ml$2.  70,  ph^.  80  PB  147  784 

A  lightweight  program  timer  was  developed  for  use  In 
the  Army  lunar  probe  missiles.    The  features  d  this 
timer  include   (1)  at  least  99-percent  accuracy  for 
180-hr  operation;  (2)  programming  of  switching  func- 
tions for  two  Independent  circuits;  (3)  operation  under 
1000- rpm  spin;  (4)  operation  after  100-g  launching 
acceleration;  and  (5)  lightweight  (0.  41  lb).    The  min- 
imum accuracy  d  99  percent  was  achieved  in  lab- 
oratory tests  at  room  temperatures.    Flight  tests  in 
a  gravity-free  environment  would  be  necessary  to 
determine  if  the  timer  can  operate  properly  in  space, 
(Author) 


Diamond  Ordnance  Fuze  Labs. ,  Washington,  D.  C. 
AN  OPTICAL  CAVITY  TRIGGERING  SCREEN,  by 
Reinhard  R.  Ulrich.   20  Dec  59,  l6p.  2  refs.  TR-654, 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  341 
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An  optical  triggering  screen  Suitable  for  establishing 
a  precise  time  and  position  reference  to  a  point  on  the 
trajectory  of  a  projectile  in  flight  has  been  designed 
and  proved  effective.  By  appl^ng  an  adapcation  of  the 
quasi-parallel  light  principles  a  narrow  optical  de- 
tection region  of  a  uniform  width  of  only  1/8  in.  was 
achieved.  The  detector  is  a  {^otomultiplier  which 
looks  into  a  light  trap  cavity. |  The  output  pulse  pro- 
duced by  the  reflection  of  ligl^  off  a  projectile  as  it 
passes  through  the  detection  Region  may  serve  to 
trigger  a  counter,  an  oscillosjcope  or  another  device. 
The  positional  reference  can  |)e  achieved  to  an  accu- 
racy better  than  ±  0.05  in.  r^ardless  of  the  velocity 
(rf  the  projectile.  (Author) 


Diamond  Ordnance  Fuze  Lats.  ,  Washington,  D.  C. 
PRELIMINARY  STUDY  OF  A  BALLISTIC  RANGING 
SYSTEM,  by  O.   Dellasanta  aid  D.   L.   Hamilton. 
19  May  60,  24p.   TR-840. 
Order  from  LC  mi$2.  70,  ph$*.  80  PB  147  163 

A  preliminary  investigation  has  been  made  of  a  bal- 
listic ranging  system  using  a  small  caliber  rifle  and 
associated  optical  and  electronic  equipment.    Range 
finding  is  accomplished  by  utilizing  bullet  ballistics; 
that  is,  for  a  given  target  rai^e  a  bullet  will  require 
a  specific  time  to  reach  the  lirget.    The  bullet  flight 
lime  is  determined  by  magnetically  sensing  the  bullet 
as  it  leaves  the  gun  and  opticilly  detecting  a  flash 
produced  by  a  spotting  charge  within  the  bullet  as  it 
strikes  the  target.   Tests  indicate  that  the  system 
should  give  an  accuracy  oft  J  yd  at  a  range  of  600  yd 
and  that  the  spotting  charge  flash  can  be  detected  at 
distances  well  over  a  mile.    1  "or  many  range  finding 
applications  the  system  woulc  be  limited  only  by  the 
operator's  ability  to  hit  a  target.    (Author) 


General  Electric  Co.  [Sche^ctady,  NY] 
ANALYSIS  OF  'BOILER"  LOX  TANK  PRESSURIZA- 
TION  MEANS  FOR  THE  HA^3B,  by  W.  W.  Fischer. 
10  Apr  53,  declassified.    lOpi  Proj.  Hermes  Heat 
Trans,  memo.  no.  73A.         j 
Order  from  LC  mi$  1 .  80,  phfil .  80  PB  147  480 

The  additional  data  are  the  results  of  thermodynamic 
calculations.   They  are  presented  as  a  series  of 
tables.   Time  is  utilized  as  tfce  parameter  common  to 
all  these  tables.   The  pressurizing  gaseous  O2  leaves 
the  vent  line  and  enters  the  oitidizer  tank  at  the  boiler 
outlet  temperature  of  290OF. 


General  Electric  Co.  [Schejiectady,  N.  Y.] 
ANALYSIS  OF    "BOILERLESS"   LOX  TANK  PRES- 
SURIZATION  MEANS  FOR  THE  HA-3B,  by  Henry  J. 
Sneck  and  W.  W.  Fischer.    1|8  Feb  53,  declassified. 
20p.    Proj.  Hermes  Heat  Trains,  memo.  no.  72. 
Order  from  LC  mi$2.  40,  ph|3.  30  PB  147  478 


The  calculated  thermodynam 
a  series  of  curves.  Included 
comparison  of  total  weight  o: 


c  data  are  presented  as 
also,  is  an  approximate 
the  systems. 


General  Electric  Co.    [Schenectady,   N.   Y.  ] 
ANALYSIS  OF  HA-3B  OXIDIZER  TANK  PRESSUR- 
IZATION  UTILIZING  A  0.  6    #/sec.  ,    1.50OF. 
BOILER  OUTPUT,  by  W.  W.  Fischer  and  Nancy  D. 
Fitzroy.    7  Aug  53,  declassified.    30p.    Proj.   Hermej 
Heat  Trans,  memo.  no.  73B. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  147  481 

Object  of  research  was  to  present  the  results  of  a 
detailed  thermodynamic  analysis  of  the  Hermes  A-3B 
oxidizer  tank  pressurization  system.    Analysis  in- 
cludes prelaunch  and  powered  flight  phases  of  the 
trajectory.    The  effects  of  condensation  on  the  oxi- 
dizer tank  walls  and  in  the  vent  line  are  included  as 
well  as  the  effect  of  cooling  of  the  pressurizing  gas 
as  it  flows  through  the  lox  vent  line  from  the  boiler 
to  the  oxidizer  tank.    Conduction  along  the  oxidizer 
tank  wall  and  to  the  forward  head,  and  transient  tetn- 
perature  distributions  in  the  tank  walls  and  in  the 
forward  head  are  also  included. 


General  Electric  Co.  [Schenectady,  N.  Y.] 
COOLING  OF  HYDRAULIC  FIN  SERVO  MECHA- 
NISM, by  David  J.  Masson.    28  Jan  53,  3p.    Proj. 
Hermes  Heat  Trans,  memo.  68A. 
Order  from  LC  mi$l .  80.  phjl .  80  PB  147  473 


General  Elearic  Co.  [Schenectady,  N.  Y.) 
COOUNG  OF  HYDRAULIC  FIN  SERVO  MECHA- 
NISM FOR  A-3B,  by  David  J.  Masson.    7  Apr  53,  de- 
classified. 3p.  Proj.  Hermes  Heat  Trans,  memo, 
no.  68C. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  1 47  474 


General  Electric  Co.  [Schenectady,  N.  Y.] 
ESTIMATE  OF  ELECTRONIC  EQUIPMENT  SERVICE 
DURING  TESTING  FOR  HA-3A  MISSILES,  by  Glen  E. 
Mcintosh.  12  Jan  53,  2p.  Proj.  Hermes  Heat  Transfer 
memo.  no.  70. 
Order  from  LC  mi$l  .80,  phjl  .80  PB  147  476 


General  Electric  Co.  [Schenectady,  N.  Y.] 
ESTIMATION  OF  TEMPERATURE  VARIATIONS  IN 
THE  ODOMETER  COMPARTMENT  DURING  FLIGHT 
HA-3A  ROUNDS  #5-#8,  by  W .  D.  Breingan  and 
W.  W.  Fischer.  31  Oct  52,  declassified.  3p.  3  refs. 
Proj.  Hermes  Heat  Transfer  memo.  no.  62. 
Order  from  LC  mi$  1.80,  ph$ 1. 80  PB  147  466 


General  Electric  Co.  [Schenectady,  N.  Y.J 
ESTIMATION  OF  TEMPERATURE  VARIATIONS  IN 
THE  ODOMETER  COMPARTMENT  DURING  FLIGHT 
HA-3A  ROUND  #9  ONWARD,  by  W.  D.  Breingan  and 
W.  W.  Fischer.    3  Nov  52,  declassified,  5p.  4  refs. 
Proj.  Hermes  Heat  Trans,  memo.  no.  63. 
Order  from  LC  mill. 80,  ph$1.80  PB  147  467 


General  Electric  Co.  [Schenectady,  N.  Y.  ] 
FORCE  AND  MOMENT  CHARACTERISTICS  OF 
A-3B  lET  VANE,  by  R.   E.  Geiger.   Rept.  on  Project 
Hermes,  Contract  [DA  30-115-ORD-231.  29  Dec  53, 
decUasified  28  May  58,   18p.  Proj.  Hermes  A-3B 
tprodynamic  data  memo.  do.   18C. 
Srder  from  LC  mi$2.  40.  ph$3.  30  PB  146  186 

This  memorandum  supersedes  A-3B  Aerodynamic  Data 
Memoranda  18,   18A  and  18B.    It  presents  the  latest 
estimates  of  all  important  Jet -vane  force  and  moment 
characteristics.    These  characteristics  include  lift, 
drag,  chordwise  center  of  pressure,   spanwise  center 
of  pressure,  base  force  and  couple  produced  by  base 
forces.    In  addition  the  approximate  effect  of  jet -vane 
erosion  upon  lift  and  drag  is  presented. 


General  Electric  Co. [Schenectady,  N.  Y.] 
INSULATION  OF  DESTRUCTOR  AND  PRIMACORD 
LEADS  FOR  EMERGENCY  FUGHT  INTERRUPTION 
DEVICE,  RV-A-10,  by  David  J.  Masson.  19  Nov  52, 
declassified.  3p.  Proj.  Hermes  H^t  Transfer  memo 
DO.  65. 
Order  from  LC  mi|  1 .  80 ,  ph$  1 .  80  PB  147  469 


General  Electric  Co.  [Schenectady,  N.  Y.J 
PRELIMINARY  ESTIMATION  OF  TRANSIENT  TEM- 
PERATURES IN  TAIL  COMPARTMENT  DURING 
PRE-LAUNCH  TESTING,  HA-3B,  by  Helen  G .  Bass. 
27 Jan  53,  declassified.  5p.  Proj.  Hermes  Heat  Trans 
fer  memo .  no .  69 . 
Order  from  LC  mil  1 .  80 ,  ph$  1 .  80  PB  147  475 


General  Electric  Co.  [Schenectady,  N.  Y.] 
TEMPERATURE  TESTS  OF  BEACON  RESI^OR 
BOX,  by  Robert  W.  Ottaway  and  Glen  E.  Mcintosh. 
16  Dec  52,  2p.  Proj.  Hermes  Heat  Transfer  memo. 
no.  67. 
Order  from  LC  mi$l  .80,  ph|l  .80  PB  147  471 


Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech. , 
Pasadena.  " 

THE  EQUATIONS  OF  MOTION  OF  A  TUMBUNG 
RE-ENTRY  BODY,  by  E .  F.  Dobies .  Rept.  on  Con- 
tract DA  04-495-ORD-18.  22  Nov  57,  I5p.  Progress 
rept.  no.  20-339;  AD- 159  890. 
Order  from  LC  mi|2.40,  ph|3.30  PB  148  384 

A  set  of  equations  are  presented  which  may  be  used  to 
describe  the  re-entry  trajectory  of  a  coasting  tumbling 
rocket.  The  equations  of  motion  are  kept  as  general 
as  possible,  with  the  exception  that  the  azimuth  co- 
ordinate is  linearized,  and  conolis  and  magnus 
forces  are  neglected.  (Author) 


Lockheed  Aircraft  Corp. ,   Sunnyvale,  Calif. 
MINIMUM  TRANSFER  TIME  FOR  A  POWER- 
LIMITED  ROCKET,   by  George  Leitmann  (U.  at 
California).    Technical  memo.    14  Aug  59,  38p. 
41  refs.    LMSD- 497 69;  AD- 225  924. 
Order  from  LC  mi|3.  00,  ph|6.  30  PB  147  680 
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The  problem  considered  is  that  of  determining  the  ac- 
celeration program  leading  to  minimum  transfer  time 
for  a  power- limited  rocket  moving  between  prescribed 
positions  and  velocities  in  a  constant  gravitational 
field.    It  is  found  that  flight  must  take  place  at  maxi- 
mum power  and  that  the  acceleration  components  are 
linear  functions  of  time.    The  case  of  rectilinear 
transfer  between  positions  of  rest  is  treated  in  detail, 
and  the  results  are  compared  with  those  previously 
obtained  for  a  constant  acceleration  transfer.  (Author) 


Marine  Corps  Development  Center,  Quantico,  Va. 
4.  2  INCH  MORTAR  KIT  FOR  LVTP6;  TEST  OF, 
by  A.  J.  Honeycutt.    2  Dec  57,   I6p.  MCEB  Proj.  no. 
ET-1211;  AD-149  141. 
Order  from  LC  mi|2.  40.  ph$3.  30  PB  148  253 

During  the  initial  firing  tests,  the  following  deficien- 
cies occurred:  loss  of  torque  in  the  beam  and  plat- 
form bolts,  enlarged  traverse  lock  ring  holes,  and 
failures  in  the  block  clamp  assembly.    The  deficien- 
cies necessitated  temporary  suspension  of  the  service 
test  and  return  of  the  carrier  and  the  test  kit  to  the 
contractor  for  modifications  to  correct  the  deficien- 
cies.   Subsequent  to  the  modifications  being  made, 
engineer  tests  conducted  at  Yuma  Test  Station, 
Arizona,  encountered  the  same  deficiencies  that 
existed  during  the  service  test.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
PERIODIC  SURFACES  AND  SATELLITE  ORBITS,  by 
Stephen  P.   Diliberto.    1  May  59,  99p.   4  refs.  NOTS 
TP-2153;  NAVORD  rept.  6445;  AD- 220  842. 
Order  from  LC  mi|5.  40.  ph|15.  30  PB  148  042 

A  mathematical  study  of  conservative  dynamical  sys- 
tems is  presented.    For  the  types  of  systems  under 
consideration  the  problem  studied  is  that  of  deterniin- 
ing  integrals  in  addition  to  the  energy  integral  -  or 
equivalently  of  reducing  the  order  of  the  equations.    A 
new  technique  for  determining  a  suitable  coordinate 
system  is  developed.    When  applied  to  the  problem  of 
satellite  orbits  it  is  shown  that  certain  earlier  con- 
clusions are  true,  but  for  a  wider  class  of  orbits  Ehan 
previously  considered.    (Author) 

Naval  Research  Lab.  ,  Washington,   D.  C. 
THE  ACOUSTICAL  SPECTRUM  AS  A  TOOL  FOR 
INVESTIGATING  THE  IMPACT  SENSITIVITY  OF 
EXPLOSIVES,  by  R.   C.   Bowers  and  J.   B.   Romans. 
Final  rept.  9  May  60,    lOp.    12  refs.   NRL  rept.   5466. 
Order  from  LC  mill.  80,  ph|l.  80  PB  145  242 

It  has  been  found  possible  to  use  the  acoustical  spec- 
trum as  a  tool  to  distinguish  quantitatively  between 
detonation  and  failure  of  certain  explosive  composi- 
tions in  an  impact- sensitivity  test  machine.    The 
greater  resolution  obtained  by  this  method  is  particu- 
larly useful  when  partial  decompositicxi  results  in 
low-order  explosions  that  make  detection  by  presently 
used  methods  most  difficult.    Because  of  the  superior 
resolving  power  of  the  method  employed,   RDX  explo- 
sive compositions  will  appear  to  be  more  sensitive 
than  when  determined  by  conventional  methods.    The 
apparatus  consisted  primarily  of  a  microphone,  an 
oscilloscope,  a  sweep-timing  mechanism,  a  sound- 
conducting  tube,  and  a  camera  for  permanently 
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recording  the  sound  spectra.    Successful  use  of  the 
apparatus  in  a  study  at  the  mechanisms  involved  in  the 
the  desensitization  of  RDX  ex|)losive  compositions  re- 
vealed that  it  was  possible  to  make  measurements  of 
the  time  delay  between  impact  and  explosion,  to  re- 
cord instantaneous  sound  pressures,  and  also  to  esti- 
mate the  propagation  rate  of  decomposition  of  the  ex- 
plosive.   Study  of  these  properties  in  greater  detail 
and  an  investigation  of  the  ult^-asonic  spectrum  would 
be  possible  by  modifying  the  apparatus.  (Author) 


Naval  Research  Lab. ,  WasHlngton,  D.  C. 
MINITRACK  DATA  FOR  THE  ARTIFICIAL  EARTH 
SATELLITES  1958  ALPHA  AND  1958  BETA  FROM 
7  MAY   1958  TO  20  MAY   191)8,  by  W.  M.  Hocking. 
Projea  Vanguard  rept.  no.  3?.,  Minitract  rept.  no.  5. 
22  Sep  58,  47p.    NRL  rept.  5198. 
Order  from  LC  mi$3.  30,  ph$t7  80  PB  146  092 

The  information  necessary  to  permit  satellite  orbit 
computations  from  raw  Minittack  data  is  given,  and 
the  Minitrack  data  on  the  satellites  1958  Alpha  and 
1958  Beta  for  the  period  7  through  20  May  1958  are 
presented  in  appendixes.    It  i8  intended  that  the  use  of 
these  data  will  encourage  andl  facilitate  the  develop- 
ment of  new  computation  techniques.   The  basic 
Minitrack  measurement  and  the  data  message  itself 
are  described,  and  a  discuss  on  is  made  of  the  han- 
dling and  preparation  of  the  data  message  for  the 
Vanguard  IBM  704  computer. 


Naval  Supersonic  Lab. ,  Mass.  Inst,  of  Tech 

Cambridge. 
THE  DESIGN  OF  INFRARED  EQUIPMENT  FOR 
SATELLITE  CCTECTION,  b>^  Carl  F.  Bor chert 
entific  rept.  no.   1  on  Contract  AF  19(604J4547 
67p.  3  refs.   Technical  rept. 
Order  from  LC  mi$3.90,  phj 

The  problem  of  observing  satellite  vehicles  with  an 
infrared  detector  is  discusseil  with  emphasis  on  the 
design  erf  an  optimum  ground ibased  detection  system. 
Near  infrared  radiation  due  tjo  the  passage  of  a 
satellite  Is  assumed.   Theordtical  considerations  for 
obtaining  the  maximum  signajl- to- noise  ratio  from  the 
detecting  element  are  presented  with  a  preliminary 
comparison  of  several  methc^ls  of  attack.    Considera- 
tion is  also  given  to  optical  systems  with  large  col- 
lector diameters  and  large  fields  of  view.    Some  pre- 
liminary experiments  are  de  jcribed.   (Author) 


Sci- 
Sep59. 
379;  AFCRC-TN-60-255. 
10.80  PB  147  907 


Rock  Island  Arsenal  Lab. ,  III. 
CHARACTERISTICS  OF  VCl!  MATERIALS  WHEN 
APPLIED  AS  PACKAGING  MEDL\,  by  Unden  H. 
Wagner.   6  Apr  60,   18p.    Re^.  no.  60-1051. 
Order  from  LC  mi$2.  40,  phS3.  30  PB  147  431 

This  report  covers  results  ot)served  during  final  exam- 
ination of  Cal.   .  30  Ml  Carbines  and  component  parts 
after  three  years  in  open  explosure  (tarjsaulin  covered). 
These  carbines  had  been  packaged  in  four  different 
volatile  corrosion  inhibitor  rtiaterials  meeting  the  re- 
quirements of  Military  Specification  MIL- P- 3420. 
There  was  no  evidence  of  ru^t  on  the  metallic  surfaces 
of  the.  carbines,  slings,  magazines,  and  the  oilers. 
The  VCI  materials  afforded  Adequate  protection  during 
the  exSposure  periods.    Each  jveapon  was  in  a  "ready  to 
issue"  condition.   (Author) 
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Rock  Island  Arsenal  Lab. ,  III. 
INVESTIGATION  OF  HYDROPNEUMATIC  RECOIL 
MECHANISM  PACKING  SPRING  LOADS,  by 
L.  R.  Raisbeck.    14  Apr  60,  33p.  6  refs.    Rept. 
no.  60-1149. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  730 

Conventional  packings  for  the  75  MM  Pack,   105  MM, 
155  MM  and  8  Inch  Howitzer  Hydropneumatic  Recoil 
Mechanism  floating  pistons  were  tested  In  a  labora- 
tory fixture  to  determine  the  relationship  between 
axial  packing  load  and  radial  packing  pressure  at  sub- 
zero, normal,  and  elevated  temperature.   Tests  were 
conducted  with  leather -silver -rubber  and  Teflon- 
aluminum -rubber  packings.    Both  types  of  packings 
were  tested  in  a  105  MM  Howitzer  Hydropneumatic 
Recoil  Mechanism  to  determine  the  relationship  be- 
tween Belleville  spring  load  and  their  sealing  effec- 
tiveness at  sub-zero,  normal  and  elevated  tempera- 
tures under  dynamic  conditions. 


Underwater  Explosives  Research  Lab. ,  Woods  Hole 

Oceanographic  Institution,  Mass. 
PHOTOGRAPHY  OF  UNDERWATER  EXPLOSIONS, 
II.  SUPPLEMENT:  PHOTOGRAPHIC  STUDIES  OF 
SMALL  CHARGES  OF  BLASTING  GELATIN,  by 
J.  C.  Decius  and  Elijah  Swift,  Jr.  15  Sep  47,  13p. 
5  refs.  NAVORD  rept.  416. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  667 

Both  single  picture  and  motion  picture  techniques  have 
been  employed  in  these  experiments .  The  equipment 
has  been  described  in  previous  reports,  the  only  im- 
portant modifications  being  the  omission  of  the  flash- 
charge  illumination  in  the  case  of  the  single  photo- 
graphs and  the  use  of  the  motion  picture  rig  at  a 
greater  depth  than  any  previously  attained.  This  lat- 
ter depth  was  about  900  ft . 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
MULTIVARIATE  SEQUENTIAL  PROCEDURES  FOR 
TESTING  MEANS,  by  J.  E.  Jackson  and  R.  A.  Bradley. 
Technical  rept.  no.   10  on  Development  of  Statistical 
Methods  for  Experimental  Designs  in  Quality  Control 
and  Surveillance  Testing,  Contract  Nonr-2352(01). 
Aug  59,   136p.  51  refs.    AD- 225  594. 
Order  from  LC  mi$6.90,  ph$21.30  PB  148  193 

Multivariate  sequential  inspection  schemes  are  de- 
rived for  the  characteristic  averages  both  for  the 
case  where  the  population  variance-covariance  matrix 
is  known  or  assumed  to  be  known,  and  where  it  must 
be  estimated  from  the  sample.    When  the  covariance 
matrix  is  known,  a  sequential  x2-test  is  developed; 
when  the  covariance  matrix  is  estimated  from  the 
sample,  a  sequential  T^-test  is  developed.    A  review 
is  given  erf  the  pertinent  literature  concerning  sequen- 
tial analysis,  the  X^-  and  T^-distributions,  and  some 
hyper  geometric  functions.   The  sequential  x2-  and 
T-^-tests  are  derived' and  the  related  mathematical 
proofs  dealing  with  the  existence  and  terminaticxi  erf 
these  procedures  are  given.    Some  general  discus  - 
sions  are  given  of  topics  associated  with  applications 
of  the  methods,  i.e. ,  the  expected  sample  size  re- 
quired for  the  procedures,  the  extension  erf  these 
procedures  to  some  other  multivariate  situations,  and 
the  problem  of  relating  tolerances  to  the  specifica- 
tions of  the  prex:edures.   (Author) 


Watertown  Arsenal  Labs.  ,  Mass. 
CORRELATION  OF  TOUGHNESS  BETWEEN  H-PLATE 
AND  CHARPY   IMPACT  TESTS,  by  W.  P.  Hatch,  Jr. 
Sep  59    32p.  4  refs.    WAL  TR  112/96;  AD- 225  832. 
Order  f r om  OTS  $  1 .  00  PB  1 5 1  850 

This  report  covers  a  post-ballistic  metallurgie:al  ex- 
amination of  a  series  of  H-plates  made  from  high  and 
low  harndess  armor  plate  of  different  chemistries. 
Examination  included  chemical  analyses,  macro  and 
microexamination,  hardness  surveys,  and  Charpy  V 
notch  transition  tests  of  the  armors  bexh  welded  and 
unwelded.    A  correlation  between  transition  data  and 
ballistic  performance  of  the  H-pIates  is  indicated. 
(Author) 

Sanitation  and  Safety  Engineering 


American  Machine  and  Foundry  Co. ,  Alexanelria,  Va. 
DEVELOPMENT  OF  A  UNIT  FOR  RECOVERY  OF 
WATER  AND  DISPOSAL  OR  STORAGE  OF  SOLIDS 
FROM  HUMAN  WASTES.   PART  I.  THE  STUDY 
PHASE,  by  J.  D.  Zeff  and  R.  A.  Bambenek.    Rept.  on 
Contract  AF  33(616)5783.   Nov  59,  55p.  19  refs. 
WADC  Technical  rept.  58-562(1). 
Order  from  OTS  $1 .  50  PB  161  809 

This  report  summarizes  the  results  of  a  laboratory 
evaluation  utilizing  known  techniques  of  water  purifi- 
cation.   Urine  and  feces  were  introduced  as  raw  mate- 
rial, and  the  recovered  water  was  analyzed  for  solid 
content,  presence  of  bacteria,  cplor  turbidity,  pH, 
and  odor.    Results  of  the  water  analyses  inelicate  that 
techniques  employing  a  change  of  phase  are  best  for 
recovering  water  frewn  human  wastes.    A  design  eval- 
uation of  the  most  successful  laboratory  techniques 
was  then  undertaken.   The  design  considerations  ineli- 
cate that  a  vacuum  distillatieMi  system  is  advantageous 
on  a  weight  basis,  providing  the  duration  erf  flight  is 
longer  than  three  days  and  the  number  of  crew  is  not 
more  than  two  men.   Compression  distillation  was 
found  to  be  advantageous  if  the  number  of  crew  was 
larger  than  two  and  the  duration  of  flight  longer  than 
seven  days.    It  was  fcxjnd  that  vacuum  distillation  e:an 
utilize  the  excess  heat  of  the  cabin  as  energy,  whereas 
die  compression  distillation  energy  requirement  is  ten 
watts  of  elearical  energy  per  man  per  day.   (Author) 


Electric  Boat  Div.  ,  General  Dynamics  Corp. , 

Grot  on.  Conn. 

SELECTION  OF  AN  ALGA  FOR  A  PHOTOSYN- 
IHETIC  GAS  EXCHANGER,   by  R.   J.   Benoit, 
P.  Trainor,  and  A.   Bialecki.   Rept. ,  Phase  I,   16  Mar 

15  July  59,  on  Equipment  for  Life  Support  in  Aero- 
space, Contract  AF  33(616)6344.    Feb  60,  36p. 

16  refs.  WADD  Technical  rept.  60-163. 

Order  from  OTS  $1.  00  PB  161  806 

A  detailed  survey  erf  the  plant  kingdom  and  an  examin- 
ation of  the  requirements  for  an  effective  photos ynthetic 
gas  exchanger  for  closed-cycle  ecological  systems  re- 
veal that  the  unicellular  nonmotile  (cexrcoid)  algae 
stand  out  above  all  other  plant  forms  for  use  in  an  ap- 
paratus employing  a  suspension  erf  cells  in  a  liquid 
growth  medium.   The  possibility  of  the  effective  use  of 
» system  in  which  plants  are  grown  exi  moist  surfaces 
is  explored.    Of  the  few  strains  or  species  of  coccoid 


algae  that  are  well  studied,  a  thermophilic  strain  erf 
Chlorella  seems  to  have  the  best  combinatieMi  of 
desirable  characteristics  for  the  closed  cycle  applica- 
tion.   Nevertheless,  an  intense  industrial- scale 
screening  pre)gram  for  the  discovery  of  even  better 
strains  ai  algae  is  suggested.    (Author) 


Northwestern  Technole)gical  Inst. ,  Evanston,  111. 
A  NEW  METHOD  OF  WASTE  DISPOSAL  FOR  ISO- 
LATED SITES  IN  THE  ARCTIC.   II,  by  John  A.  Logan. 
Rept.  for  30  Sep- 31  Dec  58  on  Contract  AF  41(657)207. 
May  59,   lOp.   Technical  note  AAL  TN-59-6; 
AD- 230  844. 
Order  from  LCmi$  1.80,  ph$  1.80  PB  146  118 

Burner  tests  were  conducted  to  eletermine  requirements 
for  a  prototype  oil  carriage  waste  disposal  unit.    A 
metering  system  incorporating  a  positive  displacement 
pump  with  a  variable  sjjeed  control  was  designed  to 
replace  the  pressurized  orifice  metering  system.   The 
new  system  was  operated  for  6  hr  with  the  sludge -oil 
slurry.  The  sludge-paper-oil  slurry  was  burned  for 
5  hr  at  concentrations  frewn  2  to  25%  waste.   The  ro- 
tary cup  tended  to  clog  within  about  15  min  when  con- 
centrations  approaching  20%  were  used.    Fibrous  waste 
components  which  accumulated  behind  the  impeller  and 
in  the  cup  were  easily  removed.   The  fibrous  accumu- 
lation appeared  only  with  high  concentrations,  but  the 
runs  were  erf  short  duration.   At  low  concentrations 
(10%  or  less)  the  oil  appeared  to  scavenge  the  cup 
cennpletely.   Six  henirs  running  at  these  low  concentra- 
tions seemed  to  indicate  that  clogging  did  not  occur. 
Combustion  appeared  to  be  no  problem  with  grexind 
garbage. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
SPRAY-IN-PLACE  SHELTERS,  by  Anthony  F.  Gurdo, 
Joseph  M.  Schramp  and  others  .  Mar  60,  33p.  RADC- 
TN-60-40. 
Order  from  OTS  $1 .00  PB  161  780 

This  report  covers  in-the-house  efforts  to  develop  a 
field  fabrication  kit  for  erecting  personnel  and/or 
storage  shelters  e)n  site  in-the-field.  It  describes 
fabrication  techniques  ,  equipments  ,  and  materials 
used  and  the  structural  design  analysis  used  as  a  cri- 
teria for  a  specific  configuration  fabricated.  (Author) 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Army  Engineer  Research  and  Development  Labs . , 

Fort  Belvoir,  Va. 
EXPERIMENTAL  PACKAGING  FOR  PROJECT  MASS, 
byT.  R.  Eiler.   26  Jan  60,  37p.  Rept.  1617-TR. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  845 

The  following  conclusions  are  applicable  to  the  packag- 
ing of  CE  small  repair  parts  for  supply  to  troops  in 
Europe  by  a  MASS  type  of  operation:  (a)  compared  to 
present  overseas  packaging  practice,  only  minimum 
preservation  is  required  for  MASS  operations;  (b) 
signifie:ant  economy  aad  simplificatl6n  of  packaging 


303 


IM 


I 


^•M  pii/«uu  effective 
9M*t  pirallei  ligM 
<4  • 


An  optical  triggering  sci  een  suiuble  for  establishing 
a  precise  time  and  posit:  on  reference  to  a  pt)int  on  the 
trajectory  of  a  projeimie  m  flight  has  been  designed 
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ruMcd  opiicaJ  and  eUcirtMiic  equipment.    Ranfe 
!•  aicompllahcvJ  1^  utilizing  bullet  balliHtics; 

la,  for  a  gjven  targel  range  a  bullet  will  rct]uire 
a  apvctflc  time  to  raach  me  target.    The  bullet  flight 
time  la  determined  by  m4gnetically  8en8ing  the  bullet 
aa  it  leaves  the  gun  and  itNically  detecting  a  flash 
produced  by  a  spottinx  chairge  within  the  bullet  as  it 
strikes  the  target.   Tests  indicate  that  the  system 
should  give  an  accuracy  6(t  1  yd  at  a  range  erf  600  yd 
and  that  the  spotting  chaive  flash  can  be  detected  at 
distances  well  over  a  mile.    For  many  range  finding 
applications  the  system  Mould  be  limited  only  by  the 
operator's  ability  to  hit  a  target,    (Author) 


General  Electric  Co 
ANALYSIS  OF  "BOILER' 
TION  MEANS  FOR  THE 
10  Apr  53,  declassified. 
Trans,  memo.  no.  73A. 
Order  from  LC  mljl .  80, 
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nectady,  N.  Y.  1 
LOX  TANK  PRESSURIZA- 
HA-3B,  by  W.  W.  Fischer. 
lOp.  Proj.  Hermes  Heat 


ph$1.80 


PB  147  480 


The  additional  data  are  the  results  trf  thermodynamic 
calculations.   They  are  piesented  as  a  series  of 
tables.   Time  is  utilized  is  the  parameter  common  to 
all  these  tables.   The  pressurizing  gaseous  O2  leaves 
the  vent  line  and  enters  tie  oxidizer  tank  at  the  boiler 
outlet  temperature  erf  290 'F. 


General  Electric  Co.  [! 
ANALYSIS  OF  "BOILER 
SURIZATION  MEANS  Fi 
Sneck  and  W.  W.  Fischei 
20p.  Proj.  Hermes  Heat 
Order  from  LC  mi$2.40. 


The  calculated  thermodyr  a 
a  series  erf  curves.    Included 
ccwnparison  erf  total  wei^t 
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THE  HA-3B,  by  Henry  J. 

18  Feb  53,  declassified, 
rans.  memo.  no.  72. 


ph$3.30 


PB  147  478 


mic  data  are  presented  as 

also,  is  an  approximate 
of  the  systems. 


General  Electric  Co.    [Schenectady,   N.   Y.  ] 
ANALYSIS  OF   HA-3B  OXIDIZER   TANK   PRESSOR 
IZATION  UTILIZING  A  0  ft    «/<iec   .    I  SOop 
MLHl.liK  iX^llVfl.  by  M.    W    rucher  and  Nancy  U 
Fiixroy    7  Aug  S.!.  <tecU>tirK<d     V^     Pro|    He 
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Gmrral  Electric  Co    (Schenectady,  N.  Y   | 
COOUNC  OF  HYDRADUC  FIN  SERVO  MECHA- 
NISM, bynavldj.  Maason.    28  Jan  53.  3p.    Proj. 
Hermes  Heat  Trans,  nwmo.  68A. 
Order  from  LCmiJ  1.80.  ph$  1.80  PB  147  473 


General  Electric  Co.  [Scheneaady,  N.  Y.) 
COOUNG  OF  HYDRAULIC  FIN  SERVO  MECHA- 
NISM FOR  A-3B,  by  David  J.  Masson.    7  Apr  53,  de- 
classified. 3p.  Proj.  Hermes  Heat  Trans,  memo, 
no.  68C. 
Order  from  LC  mi$I .  80,  ph$l .  80  PB  147  474 


General  Electric  Co.  [Schenectady,  N.  Y.] 
ESTIMATE  OF  ELECTRONIC  EQUIPMENT  SERVICE 
DURING  TESTING  FOR  HA-3A  MISSILES,  by  Glen  E. 
Mcintosh.  12  Jan  53,  2p.  Proj.  Hermes  Heat  Transfer 
memo.  no.  70. 
Order  from  LC  mijl.80,  ph$l.80  PB  147  476 


General  Electric  Co.  [Schenectady,  N.  Y.] 
ESTIMATION  OF  TEMPERATURE  VARIATIONS  IN 
THE  CHX)METER  COMPARTMENT  DURING  FLIGHT 
HA-3A  ROUNDS  #5-#8,  by  W.  D.  Breingan  and 
W.  W.  Fischer.  31  Oct  52,  declassified.  3p.  3  refs. 
Proj.  Hermes  Heat  Transfer  memo.  no.  62. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  147  466 


General  Electric  Co.  [Schenectady,  N.  Y.  I 
ESTIMATION  OF  TEMPERATURE  VARIATIONS  IN 
THE  ODOMETER  COMPARTMENT  DURING  FLIGHT 
HA-3A  ROUND  #9  ONWARD,  by  W.  D.  Breingan  and 
W.  W.  Fischer.    3  Nov  52,  declassified,  5p.  4  refs. 
Proj.  Hermes  Heat  Trans,  memo.  no.  63. 
Order  from  LC  mi$  1.80.  ph$ 1. 80  PB  147  467 
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General  Electric  Co.  [Schenectady,  N.  Y.  ] 
FORCE  AND  MOMENT  CHARACTERISTICS  OF 
«-■»  IFT  VANF,.  bv  R    E    Geiaer    Rept.  (in  Proiect 
Htnnea.  CoKraa  IDA  3U-115-OKL>-iii.  M  U»c  iX 
MMiyS*.   \9^  Pro)    HrnMa  A-S 

LC  BMia  «a  pl«l  S>  Ptl«ftlM 


Onrral  BWctrtc  Co.fictwayiady .  It.  Y.) 
IML'LA  HON  OF  DESTIUXTOIl  AND  PIUMAOOftD 
LEADS  FOR  EMERGENCY  FUCHT  INTERRLIPTION 
DEVICE.  RV  A-10.  by  David  J.  Matton.  19  Nov  52. 

declassified.  3p.  Pro).  Hermes  Heat  Transfer  memo 

BO.  65. 


Order  from  LC  mi$1.80.  ph|l 
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General  Electric  Co.  [Schenectady,  N.  Y.] 
PRELIMINARY  ESTIMATION  OF  TRANSIENT  TEM- 
PERATURES IN  TAIL  COMPARTMENT  DURING 
PRE- LAUNCH  TESTING,  HA- 38,  by  Helen  G.  Bass. 
27  Jan  53,  declassified.  5p.  Proj.  Hermes  Heat  Trans 
fer  memo .  no .  69 . 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  147  475 


General  Electric  Co.  [Schenectady,  N.  Y.] 
TEMPERATURE  TESTS  OF  BEACON  RESISTOR 
BOX,  by  Robert  W .  Ottaway  and  Glen  E.  Mcintosh. 
16  Dec  52,  2p.  Proj.  Hermes  Heat  Transfer  memo, 
no.  67. 
Order  from  LC  mi$l.80,  ph$l  .80  PB  147  471 


Jet  Propulsion  Lab. ,  Calif.  Inst,  at  Tech. , 

Pasadena . 
THE  EQUATIONS  OF  MOTION  OF  A  TUMBUNG 
RE-ENTRY  BODY,  by  E.  F.  Dobies .  Rept.  on  Con- 
tract DA  04-495-ORD-18.  22  Nov  57,  15p.  Progress 
rept.  no.  20-339;  AD- 159  890. 
Order  from  LC  mi$2.40,  ph^3.30  PB  148  384 

A  set  of  equations  are  presented  which  may  be  used  to 
describe  the  re-entry  trajectory  of  a  coasting  tumbling 
rocket .  The  equations  of  motion  are  kept  as  general 
as  possible,  with  the  exception  that  the  azimuth  co- 
ordinate is  linearized,  and  coriolis  and  magnus 
forces  are  neglected.  (Author) 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,  Calif. 
MINIMUM  TRANSFER  TIME  FOR  A  POWER- 
LIMITED  ROCKET,  by  George  Leitmann  (U.  of 
California).    Technical  memo.    14  Aug  59,  38p, 
41  refs.    LMSD- 49769;  AD- 225  924. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  680 


The  problem  considered  is  that  erf  determining  the  ac- 
celeration pre)gram  leading  to  minimum  transfer  time 
for  a  power -limited  rocket  moving  between  prescribed 
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Ourti^  tht  initial  firing  t««a.  the  folkiwingdeflclaa- 
cies  occurred.  loaa«f  torque  In  the  beam  and  plat- 
form bolts,  enlarged  traverse  lock  ring  holes,  and 
fallurea  In  the  block  clamp  asaembly.    The  deficien- 
cies necessitated  temporary  suspension  at  the  service 
test  and  return  erf  the  carrier  and  the  test  kit  to  the 
contractor  for  mexlifications  to  correct  the  deficien- 
cies.   Subsequent  to  the  modificatie>n8  being  made, 
engineer  tests  conducted  at  Yuma  Test  Station. 
Arizema,  encountered  the  same  deficiencies  that 
existed  during  the  service  test.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
PERIODIC  SURFACES  AND  SATELLITE  ORBITS,  by 
Stephen  P.  Diliberto.    1  May  59,  99p.  4  refs.  NOTS 
TP-2153;  NAVORD  rept.  6445;  AD- 220  842. 
Order  from  LC  nii J5.  40.  ph$15.  30  PB  148  042 

A  mathematical  study  of  conservative  dynamical  sys- 
tems is  presented.    For  the  types  of  systems  under 
consideration  the  problem  studied  is  that  of  determin- 
ing integrals  in  addition  to  the  energy  integral  -  or 
equivalently  of  reducing  the  order  of  the  equations.    A 
new  technique  for  determining  a  suitable  cexjrdinate 
system  is  developed.    When  applied  to  the  problem  of 
satellite  orbits  it  is  shown  that  certain  earlier  con- 
clusions are  true,  but  for  a  wider  class  of  orbits  than 
previously  considered.    (Author) 

Naval  Research  Lab.  ,  Washington,   D.  C. 
THE  ACOUSTICAL  SPECTRUM  AS  A  TOOL  FOR 
INVESTIGATING  THE  IMPACT  SENSITIVITY  OF 
EXPLOSIVES,   by  R.   C.   Bowers  and  J.   B.   Romans. 
Final  rept.  9  May  60,   lOp.   12  refs.   NRL  rept.   5466. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  145  242 

It  has  been  found  possible  to  use  the  acexistical  spec- 
trum as  a  tool  to  distinguish  quantitatively  between 
detonation  and  failure  ct  certain  explosive  composi- 
tions in  an  impact- sensitivity  test  machine.    The 
greater  resolution  obtained  by  this  methexl  is  particu- 
larly useful  when  partial  decomposition  results  in 
low-order  explosions  that  make  detection  by  presently 
used  methods  most  difficult.    Because  of  the  superior 
resolving  power  of  the  method  employed,   RDX  explo- 
sive compositions  will  appear  to  be  more  sensitive 
than  when  determined  by  conventiemal  methods.    The 
apparatus  consisted  primarily  erf  a  microphone,  an 
oscilloscope,  a  sweep-timing  mechanism,  a  sound- 
cexiducting  tube,  and  a  c:amera  for  permanently 
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recording  the  sound  spectra.    Successful  use  of  the 
apparatus  in  a  study  of  the  mechanisms  involved  in  the 
the  desensitization  of  ROX  explosive  compositions  re- 
vealed that  It  was  possible  to  make  measurements  of 
the  time  delay  between  itnpact  and  explosion,  to  re- 
cord instantaneous  sound  pressures,  and  also  to  esti- 
mate the  propagation  rate  of  decomposition  of  the  ex- 
plosive.   Study  of  these  properties  in  greater  detail 
and  an  investigation  of  t\\e  ultrasonic  spectrum  would 
be  possible  by  modifying;  the  apparatus.  (Author) 
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Naval  Research  Lab. ,  Washington,  D.  C. 
MINITRACK  DATA 'for  THE  ARTIFICIAL  EARTH 
SATELLITES  1958  ALPHA  AND  1958  BETA  FROM 
7  MAY  1958  TO  20  MAy   1958,  by  W.  M.  Hocking. 
Project  Vanguard  repc.  ito.  32,  Mlnitract  rept.  no.  5. 
22  Sep  58.  47p.    NRL  re|)t.  5198. 
Order  from  LC  mi$3.  30i  ph$7.  80  PB  146  092 

The  information  necessaj-y  to  permit  satellite  orbit 
computations  from  raw  Minitrack  data  is  given,  and 
the  Minitrack  data  on  tha  satellites  1958  Alpha  and 
1958  Beta  for  the  period  f  through  20  May  1958  are 
presented  in  appendixes. '  It  is  intended  that  the  use  of 
these  data  will  encourage  and  facilitate  the  develop- 
ment of  new  computation  techniques.   The  basic 
Minitrack  measurement  and  the  data  message  itself 
are  described,  and  a  discussion  is  made  of  the  han- 
dling and  preparation  of  the  data  message  for  the 
Vanguard  IBM  704  computer. 


Naval  Supersonic  Lab.  J  Mass.  Inst,  of  Tech. 

Cambridge. 

THE  DESIGN  OF   INFRARED  EQUIPMENT  FOR 
SATELLITE  CCTECTION,  by  Carl  F.  Bor chert.    Sci- 
entific rept.  no.   I  on  Cotitraa  AF  19(604)4547.    Sep59. 
67p.  3  refs.   Technical  ijept.  379;  AFCRC-TN-60-255. 
Order  from  LC  mi$3.904  ph$10.80  PB  147  907 

The  pjroblem  of  observing  satellite  vehicles  with  an 
infrared  detector  is  discussed  with  emp>hasis  on  the 
design  of  an  optimum  ground  based  detection  system. 
Near  infrared  radiation  iue  to  the  ptassage  of  a 
satellite  is  assumed.   Theoretical  considerations  for 
obtaining  the  maximum  signal -to- noise  ratio  from  the 
detecting  element  are  presented  with  a  preliminary 
comparison  of  several  miethods  of  anack.   Considera- 
tion is  also  given  to  optical  systems  with  large  col- 
lector diameters  and  large  fields  of  view.    Some  pre- 
liminary experiments  art  described.    (Author) 
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Rock  Island  Arsenal  Lap. ,  III. 
CHARACTERI^ICS  OF  VCI  MATERIALS  WHEN 
APPLIED  AS  PACKAGING  MEDL\,  by  Unden  H. 
Wagner.   6  Apr  60,   18p.  |Rept.  no.  60-1051. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  147  431 

This  report  covers  results  observed  during  final  exam- 
ination of  Cal.   .  30  Ml  Carbines  and  component  parts 
after  three  years  in  open  exposure  (tarpaulin  covered). 
These  carbines  had  been  packaged  in  four  different 
volatile  corrosion  inhibitor  materials  meeting  the  re- 
quirements of  Military  S«)ecification  MIL-P-3420. 
There  was  no  evidence  of  rust  on  the  metallic  surfaces 
of  the  carbines,  slings,  magazines,  and  the  oilers. 
The  VCI  materials  afforcled  adequate  protection  during 
the  exposure  periods.    E^ch  weapon  was  in  a  "ready  to 
issue"  condition.    (Authot) 
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Rock  Island  Arsenal  Lab. ,  III. 
INVESTIGATION  OF  HYDROPNEUMATIC  RECOIL 
MECHANISM  PACKING  SPRING  LOADS,  by 
L.  R.  Raisbeck.    14  Apr  60,  33p.  6  refs.    Rept. 
no.  60-1149. 
Order  from  LC  miJ3.00,  ph$6.  30  PB  147  730 

Conventional  packings  for  the  75  MM  Pack,   105  MM, 
155  MM  and  8  Inch  Howitzer  Hydropneumatic  Recoil 
Mechanism  floating  pistons  were  tested  in  a  labora- 
tory fixture  to  determine  the  relationship  between 
axial  pecking  load  and  radial  packing  pressure  at  sub- 
zero, normal,  and  elevated  temperature.   Tests  were 
conducted  with  leather -silver -rubber  and  Teflon- 
aluminum -rubber  packings.    Both  types  of  packings 
were  tested  in  a  105  MM  Howitzer  Hydropneumatic 
Recoil  Mechanism  to  determine  the  relationship  be- 
tween Belleville  spring  load  and  their  sealing  effec- 
tiveness at  sub-zero,  normal  and  elevated  tempera- 
tures under  dynamic  conditions. 


Underwater  Explosives  Research  Lab. ,  Woods  Hole 

Oceanographic  Institution,  Mass. 
PHOTOGRAPHY  OF  UNDERWATER  EXPLOSIONS, 
II.  SUPPLEMENT:  PHOTOGRAPHIC  STUDIES  OF 
SMALL  CHARGES  OF  BLASTING  GELATIN,  by 
J.  C.  Decius  and  Elijah  Swift,  Jr.  15  Sep  47,  13p. 
5  refs.  NAVORD  rept.  416. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  667 

Both  single  picture  and  motion  picture  techniques  have 
been  employed  in  these  experiments  .  The  equipment 
has  been  described  in  previous  reports,  the  only  im- 
portant modifications  being  the  omission  of  the  flash- 
charge  illumination  in  the  case  of  the  single  photo- 
graphs and  the  use  of  the  motion  picture  rig  at  a 
greater  depth  than  any  previously  attained.  This  lat- 
ter depth  was  about  900  ft . 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
MULTIVARL\TE  SECJUENTIAL  PROCEDURES  FOR 
TESTING  MEANS,  by  j.  E.  Jackson  and  R.  A.  Bradley. 
Technical  rept.  no.  10  on  Development  of  Statistical 
Methods  for  Experimental  Designs  in  Quality  Control 
and  SurveillanO^  Testing,  Contract  Nonr- 2352(01). 
Aug  59,   136p.  51  refs.    AD- 225  594. 
Order  from  LC  mi$6.90,  ph$21.30  PB  148  193 

Multivariate  sequential  inspection  schemes  are  de- 
rived for  the  characteristic  averages  both  for  the 
case  where  the  population  variance -covariance  matrix 
is  known  or  assumed  to  be  known,  and  where  it  must 
be  estimated  from  the  sample.    When  the  covariance 
matrix  is  known,  a  sequential  X^-test  is  developed; 
when  the  covariance  matrix  is  estimated  from  the 
sample,  a  sequential  T^-test  is  developed.   A  review 
is  given  of  the  pertinent  literature  concerning  sequen- 
tial analysis,  the  X^-  and  T^- distributions,  and  some 
hypergeometric  functions.   The  sequential  X^-  and 
T-^-tests  are  derived  and  the  related  mathematical 
proofs  dealing  with  the  existence  and  termination  of 
these  procedures  are  given.    Some  general  discus  - 
sions  are  given  of  topics  associated  with  applications 
of  the  methods,  i.e. ,  the  expjected  sample  size  re- 
quired for  the  procedures,  the  extension  of  these 
procedures  to  some  other  multivariate  situations,  and 
the  pjroblem  of  relating  tolerances  to  the  specifica- 
tions of  the  procedures.   (Author) 


Watertown  Arsenal  Labs. ,  Mass. 
CORRELATION  OF  TOUGHNESS  BETWEEN  H-PLATE 
AND  CHARPY  IMPACT  TESTS,  by  W.  P.  Hatch,  Jr. 
Sep  59,  32p.  4  refs.    WAL  TR  112/96;  AD- 225  832. 
Order  from  OTS  $1 .  00  PB  151  850 

This  report  covers  a  post -ballistic  metallurgical  ex- 
amination of  a  series  of  H-plates  made  from  high  and 
low  harndess  armor  plate  of  different  chemistries. 
Examination  included  chemical  analyses,  macro  and 
microexamination,  hardness  surveys,  and  Charpy  V 
notch  transition  tests  of  the  armors  both  welded  and 
unwelded.    A  correlation  between  transition  data  and 
ballistic  performance  of  the  H-plates  is  indicated. 
(Author) 

Sanitation  and  Safety  Engineering 


American  Machine  and  Foundry  Co. ,  Alexandria,  Va. 
DEVELOPMENT  OF  A  UNIT  FOR  RECOVERY  OF 
WATER  AND  DISPOSAL  OR  STORAGE  OF  SOLIDS 
FROM  HUMAN  WASTES.    PART  I.   THE  STUDY 
PHASE,  by  J.  D.  Zeff  and  R.  A.  Bambenek.    Rept.  on 
Contract  AF  33(616)5783.   Nov  59,  55p.  19  refs. 
WADC  Technical  rept.  58-562(1). 
Order  from  OTS  $1.50  PB  161  809 

This  report  summarizes  the  results  of  a  laboratory 
evaluation  utilizing  known  techniques  of  water  purifi- 
cation.   Urine  and  feces  were  introduced  as  raw  mate- 
rial, and  the  recovered  water  was  analyzed  for  solid 
content,  presence  of  bacteria,  color  turbidity,  \jH, 
and  odor.    Results  of  the  water  analyses  indicate  that 
techniques  employing  a  change  of  phase  are  best  for 
recovering  water  from  human  wastes.    A  design  eval- 
uation of  the  most  successful  laboratory  techniques 
was  then  undertaken.   The  design  considerations  indi- 
cate that  a  vacuum  distillation  system  is  advantageous 
on  a  weight  basis,  providing  the  duration  of  flight  is 
longer  than  three  days  and  the  number  of  crew  is  not 
more  than  two  men.   Compression  distillation  was 
found  to  be  advantageous  if  the  number  of  crew  was 
larger  than  two  and  the  duration  of  flight  longer  than 
seven  days.    It  was  found  that  vacuum  distillation  can 
utilize  the  excess  heat  of  the  cabin  as  energy,  whereas 
the  compression  distillation  energy  requirement  is  ten 
watts  of  electrical  energy  per  man  per  day.   (Author) 


Electric  Boat  Div.  ,  General  Dynamics  Corp. , 

Grot  on.   Conn. 
SELECTION  OF  AN  ALGA  FOR  A  PHOTOSYN- 
THETIC  GAS  EXCHANGER,  by  R.   J.   Benoit, 
F.  Trainor,  and  A.   Bialecki.   Rept.  ,   Phase  I,   16  Mai 

15  July  59,  on  Equipment  for  Life  Support  in  Aero- 
space, Contract  AF  33(616)6344.    Feb  60,  36p. 

16  refs.   WADD  Technical  rept.  60-163. 

Order  from  OTS  $1.  00  PB  161  806 

A  detailed  survey  of  the  plant  kingdom  and  an  examin- 
ation of  the  requirements  for  an  effective  photos ynthetic 
gas  exchanger  for  closed-cycle  ecological  systems  re- 
veal that  the  unicellular  nonmotile  (coccoid)  algae 
stand  out  above  all  other  plant  forms  for  use  in  an  ap- 
paratus employing  a  suspension  of  cells  in  a  liquid 
growth  medium.   The  possibility  of  the  effective  use  of 
a  system  in  which  plants  are  grown  on  moist  surfaces 
is  explored.    Of  the  few  strains  or  species  of  coccoid 


algae  that  are  well  studied,  a  thermophilic  strain  of 
Chlorella  seems  to  have  the  best  combination  of 
desirable  characteristics  for  the  closed  cycle  applica- 
tion.   Nevertheless,  an  intense  industrial- scale 
screening  program  for  the  discovery  of  even  better 
strains  erf  algae  is  suggested.    (Author) 


Northwestern  Technological  Inst. ,  Evanston,  111. 
A  NEW  METHOD  OF  WASTE  DISPOSAL  FOR  ISO- 
LATED SITES  IN  THE  ARCTIC.   II,  by  John  A.  Logan. 
Rept.  for  30  Sep-31  Dec  58  on  Contract  AF  41(657)207. 
May  59,  lOp.   Technical  note  AAL  TN-59-6; 
AD- 230  844. 
Order  from  LCmi$  1.80,  ph$  1.80  PB  146  118 

Burner  tests  were  conducted  to  determine  requirements 
for  a  prototype  oil  carriage  waste  disposal  unit.    A 
metering  system  incorporating  a  positive  displacement 
pump  with  a  variable  speed  control  was  designed  to 
replace  the  pn-essurized  orifice  metering  system.   The 
new  system  was  operated  for  6  hr  with  the  sludge-oil 
slurry.   The  sludge-paper-oil  slurry  was  burned  for 
5  hr  at  concentrations  from  2  to  25%  waste.   The  ro- 
tary cup  tended  to  clog  within  about  15  min  when  con- 
centrations appn-oaching  20%  were  used.    Fibrous  waste 
compxMients  which  accumulated  behind  the  impeller  and 
in  the  cup  were  easily  removed.   The  fibrous  accumu- 
lation appeared  only  with  high  concentrations,  but  the 
runs  were  of  short  duration.   At  low  concentrations 
(10%  or  less)  the  oil  appeared  to  scavenge  the  cup 
completely.    Six  hours  running  at  these  low  concentra- 
tions seemed  to  indicate  that  clogging  did  not  occur. 
Combustion  appeared  to  be  no  problem  with  ground 
garbage. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
SPRAY-IN-PLACE  SHELTERS,  by  Anthony  F.  Gurdo, 
Joseph  M.  Schramp  and  others  .  Mar  60,  33p.  RADC- 
TN-60-40. 
Order  from  OTS  $1 .00  PB  161  780 

This  report  covers  in-the-house  efforts  to  develop  a 
field  fabrication  Idt  for  erecting  personnel  and/or 
storage  shelters  on  site  in-the-field.  It  describes 
fabrication  techniques  ,  equipments  ,  and  materials 
used  and  the  structural  design  analysis  used  as  a  cri- 
teria for  a  specific  configuration  fabricated .  (Author) 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Army  Engineer  Research  and  Development  Labs  . , 

Fort  Belvoir,  Va. 
EXPERIMENTAL  PACKAGING  FOR  PROJECT  MASS, 
byT.  R.  Eiler.  26  Jan  60,  37p.  Rept.  1617-TR. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  845 

The  following  conclusions  are  applicable  to  the  packag- 
ing of  CE  small  repair  pans  for  supply  to  troops  in 
Europe  by  a  MASS  type  of  operation:  (a)  compared  to 
present  overseas  packaging  practice,  only  minimum 
preservation  is  required  for  MASS  operations;  (b) 
significant  economy  aad  slmplificatldm  of  packaging 
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result  from  reduced  preslervation  and  packing;  (c)  all 
methods  tested  are  compatible  with  current  depot  pack 
aging  facilities  and  procedures;  (d)  eight  of  the  46 
preservative  methods  tesked  will  provide  adequate 
preservation  for  most  pafts;  (e)  nrxxle  of  shipment  was 
not  a  determining  factor  |n  the  performance  of  the 
methods  of  preservation; '(0  the  absolute  minimum 
preservation  required  was  not  determined  because  of 

the  negligible  failure  rat^  of  all  tested  preservation 
methods;  (g)  ship>ping  coiltainers  of  water-resistant 
fiberboard  are  adequate  Ijor  most  shipments;  (h)  wood 
boxes  can  be  replaced  as  containers  for  most  consoli- 
dated loads  up  to  600  poufids  by  triple-wall  fiber- 
board  boxes;  and  (i)  shipping  containers  in  excess  of 
IS-cubic-foot  capacity  aije  seldom  required.  (Author) 


T 
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Arctic  Aeromedical  LaiJ.  ,  Ladd  AFB,  Alaska. 
EFFECT  OF  REPEATED  FREEZING  AND  THAWING 
ON  "C"  RATIONS,    by  Japk  D.   Douglas.    May  59,  7p. 
Technical  note  AAL-TN-$9-7;  AD-230  845. 
Order  from  LC  mi$l.  80..phJI.  80  PB  146  117 

A  pilot  study  was  undertaken  to  determine  the  extent 
of  damage  to  C  ration  cans  incurred  during  the  proc- 
ess d  freezing  and  thawi$g.    Results  indicated  that 
the  freezing  of  C  ration  components  does  not  produce 
mechanical  damage  to  thq  cans  in  which  these  com- 
ponents packed.    Freezing  does  produce  a  physical 
breakdown  in  the  components  which  results  in  a 
ration  of  lowered  palatabiiity.    It  was  felt  that  freez- 
ing per  se  of  C  rations  dl(l  not  create  a  hazard  to 
heaJtE.    Tlie  physical  changes  produced  when  coupled 
with  improper  handling  o^  the  rations  could  facilitate 
bacterial  action. 


Naval  Supply  Research  ind  Development  Facility, 

Bayonne,   N.  J.  I 

EFFECT  OF  COOKING  AND  BAKING  PROCESSES 
ON  THE  STERILIZATION  OF  FOOD  CONTAMIN- 
ATED WITH  BACTERIAL  SPORES,  by  Richard  R. 
Barton.    Final  rept.  on  3iipboard  Subsistence,   ProJ. 
NT002024(CR53-89).    10  Aug  53,   43p. 
Order  from  LC  mi $3.  30.  ph$7.  80  PB  148  038 

The  object  of  the  work  is  to  determine  the  ability  erf 
standard  cooking  procedures  to  sterilize  foods  con- 
taminated with  spores  of  the  non-toxic  bacteriological 
warfare  simulant,   Bacillqs  globigii.    Modifications  of 
standard  cooking  procedures  will  be  developed  for 
those  foods  which  cannot  be  sterilized  with  standard 
procedures. 


VanderWltU.  School  of  Medicine,  Nashville,  Tenn. 
LONG-TERM  DOG  FEEDING  EXPERIMENT  ON 
IRRADIATED  CHICKEN,    BEEF,    AND  JAM,  by 
Frank  R.  Blood,  William  J.  Darby  and  others.    Prog- 
ress rept.  no.  1,   1  Feb  S7-17  Mar  58,  on  Contraa 
DA  49-007 -MD- 779.    [19381  14p.  3  refs. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  148  056 

Forty  AKC  registered  betgle  puppies  were  obtained 
from  the  Harris  Hill  Kenaels,  Elmirc,  New  York. 
Seven  male  and  seven  female  puppies  were  received 


7  November  1957  and  thirteen  males  and  thirteen  fe- 
male puppies  13  November  1957.    After  a  period  of 
acclimation,  the  dogs  were  randomly  divided  into  nine 
-groups  with  two  females  and  two  males  in  each  group: 
four  animals  were  held  for  replacement.    Feeding  con- 
sists of  a  diet  containing  35%  solids  of  chicken,  beef, 
or  Jam  irradiated  at  2.79  x  10^  rads  (X- Irradiation), 
5.58  X  10^  rads  (2  X- irradiation),  and  non-irradiateid 
(control)  Incorporated  with  Purina  laboratory  meal. 
The  feeding  is  in  Its  twelfth  week  and  no  effects  due  to 
toxicity  of  the  irradiated  foods  have  been  noted.  (Author) 

MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 

Engines  and  Propulsion  S)rstem$ 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn.  ] 
THE   DYNAMIC  PERFORMANCE  OF  EFT-B  CLI- 
MATIC PRESSURE  CONTROL  SYSTEMS,  by 
W.  K.  McGregor,  Jr.  and  L.  F.  Burns,  Jr.    Rept. 
on  ARO.  Inc. ,  Contract  40(600)700  S/A  13(59-1). 
Nov  58,  55p.  2  refs.    AEDC  TR-58-11;  AD-204  622. 
Order  from  LC  mi|3.60,  ph$9.30  PB  146  114 

The  transient  performance  of  the  climatic  pressure 
control  systems  of  the  Engine  Test  Facility,  Basic 
Plant,  has  been  analytically  and  experimentally  de- 
fined and  found  to  be  in  close  agreement.   The  closed 
loop  frequency  response  at  any  operating  point  of  the 
air  side  pressure  system  exhibits  an  amplitude  ratio 
down  3  db  at  2.5  rad/sec  and  the  exhaust  pressure 
system  down  3  db  at  4  rad/sec.   The  maximum  rates 
of  change  of  pressures  available  for  trajectory  testing 
are  dependent  upon  engine  weight  flow  and  can  be  cal- 
culated.   Agreement  of  the  calculation  with  experi- 
mental values  is  demonstrated,  and  an  expedient 
method  is  devised  to  predict  these  rates.   Typical 
maximum  rates  for  a  200  lb/sec  engine  are  exhaust 
pressure  rate  41.5  and  -2.1  psi/sec  and  air  side 
pressure  rate -f  0.5  and  -0.4  psi/sec.    Either  inlet  or 
exhaust  pressure  systems  are  capable  of  recovering 
to  within  two  p)ercent  of  setpoint  In  less  than  10  sec  in 
the  case  of  instantaneous  simulated  engine  flow 
changes  up  to  140  lb/sec.    For  small  changes  which 
do  not  cause  the  valves  to  travel  to  their  extreme 
positions,  the  recovery  time  is  about  2  sec.   Typical 
engine  accelerations  introduce  transient  deviations  as 
high  as  2  percent  while  deviations  for  instantaneous 
disturbances  may  be  as  high  as  20  ()ercent.    (Author) 


Coating  and  Chemical  Lab.  ,  Aberdeen  Proving 

Ground,  Md. 
HEAT  TRANSFER  EFFICIENCY  OF  AUTOMOTIVE 
ENGINE  COOLANTS,  by  Halkey  K.  Ross.  17  Mar  60, 
26p.  8  refs.   Rept.  no.  CCL-90. 
Order  from  OTS  $0.  75  PB  161  476 

This  report  investigates  the  heat  transfer  properties 
and  therntud  capacities  of  several  selected  liquid 
mixtures  and  explores  the  possibilities  of  improving 
the  presently  used  engine  coolants  with  reference  to 
cooling  efficiency.    A  special  calorimeter  was  con- 
structed and  specific  heats  of  ^ycol- water  mixtures, 
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methanol- water  mixtures,  and  methyl  ethyl  ketone- 
water  mixtures  were  determined.    An  ap>paratus  based 
on  the  method  described  by  Hutchinson  was  built  and 
thermal  conductivities  of  these  selected  mixtures 
were  determined.    There  is  no  promising  Indication 
that  any  worthwhile  improvement  can  be  made  over 
presently  used  coolants  with  respect  to  heat  transfer 
efficiency,  and  no  mixture  approaches  the  efficiency 
of  water  in  the  range  of  operating  temperatures  in  the 
present  Internal  combustion  engines.    It  is  recom- 
mended that  Improvements  In  heat  dissipating  effi- 
ciency of  internal  combustion  engines  be  sought  in 
radiator  and  heat  exchanger  designs.    It  may  be  nec- 
essary to  make  radical  departures  from  the  present 
design  of  radiators,  both  in  detail  and  overall  con- 
figuration and  location  In  the  vehicle.    The  greatest 
benefit  would  be  realized  if  a  substantial  Improvement 
in  the  thermal  efficiency  of  the  engine  itself  could  be 
realized.    (Author) 


National  Research  Labs.  ,   Ottawa  (Canada). 
TURBOJET  THRUST  AUGMENTATION:   FLIGHT 
TEST  RESULTS  FROM  A   REHEAT  SYSTEM  EM- 
PLOYING FUEL  INJECTION  UPSTREAM  OF  A 
TWO- STAGE  TURBINE,   by  E.    R   Cockshutt, 
D.  P.   Daw  and  others.    Jan  60.  59p.    12  refs.  Aero- 
nautical rept.   LR-272. 
Order  from  LC  ml$3.  60,  ph$9.  30  PB  147  735 

The  system  was  fitted  to  an  Orenda  14  engine  inr 
stalled  in  a    Sabre  6  aircraft.    The  reheat  system  was 
stable  over  the  range  of  conditions  explored,  and 
operated  satisfactorily  at  the  celling  of  the  aircraft 
with  a  tail-pipe  static  pressure  of  3.  85  p.  s.  i.  a.    A 
net  thrust  boost  of  32  percent  was  obtained  at  a  flight 
Mach  number  of  0.  82.    Combustion  efficiency  de- 
creased slowly  from  86  percent  at  sea  level  static  to 
79  percent  at  50,  000  feet.    With  the  fixed  oversize  re- 
heat nozzle,  consistent  relights  were  obtained  up  to 
45,  000  feet  (corresponding  to  an  altitude  erf  52,  000 
feet  with  a  variable  area  nozzle  In  the  closed 
position).    Above  45,  000  feet,   results  were  erratic. 
No  serious  mechanical  or  performance  troubles 
attributable  to  pre-turbine  injection  of  the  reheat  fuel 
were  experienced.  (Author) 


Princeton  U.  ,   N.   J. 
GAS  DYNAMIC  PROCESSES  INVOLVING  SUSPENDED 
SOLIDS,  by  S  L.   Soo.    Rept.  on  Project  Squid,  Con- 
tract Nonr- 1858(25).    Aug  59,  43p.  9  refs.   Technical 
rept.   PR-99-P;  AD- 227  904. 
Order  from  LC  mi$3.  30,   ph$7.  80         PB  147  704 

Basic  gas  dynamic  equations  involving  suspended  solid 
panicles  were  formulated.    Considerations  Include 
momentum  and  heat  transfer  between  the  gaseous 
phase  and  the  solid  p)hase.    Significance  of  these 
contributions  was  illustrated  with  the  case  c€  expan- 
sion through  a  de  Laval  nozzle.    Duct  flow  and  normal 
shock  problems  were  also  discussed.    Extent  of  ear- 
lier methods  erf  approximation  were  pointed  out. 
(Author) 


Reaction  Motors  Div. ,  Thiokol  Chemical  Corp. , 

DenvUle.  N.  J. 
HEAVY  PARTICLE  PROPULSION  RESEARCH,  by 
Raymond  E.   Welch.  Jr.  Rept.  for  1  July- 31  Dec  59  on 
Contract  AF  49(638)657.  [1960]  67p.  4  refs.   Rept. 
RMD-1155-S2;  AFOSR-TR -60-48. 
Order  from  LC  mi$3.90.  ph$10.  80  PB  147  519 

Earlier  work  was  primarily  concerned  with  the  genera- 
tion of  charged  heavy  particles  from  the  liquid  state. 
Various  particle  generator  cells  were  tried,  all  of 
which  performed  the  dual  operation  of  charge  and  spray 
The  experimental  work  was  limited  to  the  generation  of 
charged  heavy  particles  from  the  solid  state.    The  gen- 
eral problems  of  particle  charging  mechanisms  and  the 
effect  of  charge -to-mass  ratio  distribution  upon  power- 
plant  performance  were  theoretically  Investigated. 
Based  upon  theoretical  conclusions,  an  experimental 
steady  flow  unit  was  constructed.    The  approximate 
characteristics  of  the  research  unit  are:  mass  flow 
rate  =  1  milligram/Bee,  thrust  =  50  to  150  dynes 
(voltage  sensitive),  performance  i  100  sec  (voltage 
sensitive),  and  a  propellant  of  iron  powder  (300  Ang- 
strcMTi  mean  diameter). 

Manufacturing  Equipment  and  Processes 


Aeroprojects,  Inc. ,  West  Chester,  Pa. 
ULTRASONIC  WELDING  OF  STRUCTURAL  ALUMI- 
NUM ALLOYS.  Bi-monthly  rept.  no.  6,     21  Nov  57- 
20  Jan  58,  on  Contraa  NOas-57-480-c.    Feb  58,   3p. 
AD-161  341. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  457 

Fatigue  test  specimens  of  monometal  5-  x  9 -3/4 -in. 
panels  of  0.  050-in.   2024-T3  and  7075-T6  Al  alloy  are 
being  prepared  with  2  rows  of  staggered  welds  in  the 
2-1/4-in.  overlap. 


Aeroprojects,  Inc.  ,  West  Chester,  Pa. 
ULTRASONIC  WELDING  SURVEY   REPORT  AND 
ULTRASONIC  WELDING  EQUIPMENT  MANUAL,   by 
W.  C.  Potthoff  and  H.  L.  McKaig.   Rept.  for  1  Dec  57 - 
1  Dec  58  on  Contract  NOas  58- 108 -c.   May  59,  26p. 
Research  rept.   no.   59-106. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  625 


Alfred  U.,  N.  Y. 
RESSTANCE  HOT  PRESSING .  Technical  rept .  on 
Contract  Nonr- 2407(00).  Aug  59,  30p.  4  refs. 
Order  from  LC  mij2.70,  ph^4.80  PB  147  689 

Resistance  hot  pressing  of  multi -component  systems 
of  metals,  intermetallics  and  oxides  has  been  devel- 
oped as  a  very  successful  method  of  producing  dense 
materials.  Two  types  of  resistance  furnaces  have  been 
utilized:  one  is  a  water-cooled,  nnewl- enclosed  as- 
sembly for  very  rapid  pressing  in  graphite  resistance 
dies;  the  other  uses  graphite  resistance  dies,  insu- 
lated with  ceramic  products  ,  and  will  form  much 
larger  specimens.  In  many  aspects ,  resistance  hot 
pressing  offers  definite  advantages  over  sintering 
methods  and  induction  hot  pressing.  (Author) 
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Armour  Research  Fouhdation,  Chicago,  III. 
CCVELX)PMENT  OF  HIGH  TEMPERATURE  DIE 
N4ATERIALS  (HOT  DIE  MATERIALS)  byH.  R.  Nichols 
W.  H.  Graft  and  others.   Final  technical  engineering 
rept.  for  15  Oct  57-15  June  59  on  Contract 
AF  33(600)35914.    Oa  59,   I33p.  29  refs.    AMC  Tech- 
nical rept.  59-7-579;  Ap-232  717. 
Order  from  OTS  $2.  50  PB  161  779 


Precision,  thin-walled,  hi^-strength  steel  forgings  foi 
high  performance  aircraft  and  missiles  can  be  quickly 
and  economically  forge4  in  hot  dies  of  Inconel  713-C 
using  a  potassium  iodide-graphite  lubricant -parting 
agent.   The  nickel-base  casting  alloy,  (Inconel  713-C) 
proved  superior  to  a  coJ>alt-ba8e  alloy  (HE  1049)  and 
four  other  basic  alloy  faimilies  in  oxidation  resistance, 
hot  strength  stability  on, aging,  hot  wear  resistance, 
and  compressive  deformation  strength  at  temperatures 
as  high  as  1600'-'F.   Theifour  other  alloy  families  were 
ferritic,  Fe-Co-W;  ausijenitic,  Fe-Cr-W-Ni;  austenitic 
with  vanadium,  columbitim  or  tungsten  carbide;  and  a 
superlattice  aluminum -Clearing  austenite.    A  lubricant- 
(sarting  agent,  pxjwderedi  potassium  iodide  and  graphite 
in  a  ratio  of  1:2,  increased  forging  reduction  and  per- 
mitted metal  flow  at  the  die-work  interface  at  die  tem- 
peratures up  to  1600*^.    Approximately  200  test 
forgings  erf  one-half  of  a^  H-beam  section  were  pro- 
duced which  had  a  projected  area  of  25  square  inches, 
including  flash.    Markedj  increases  in  die  filling  took 
place  as  the  die  temperature  increased  from  300*'F  to 
1600OF.   (Author) 


Armour  Research  Fouiidation,  Chicago,  111. 
METHODS  AND  CONTROLS  FOR  PRODUCING 
CAST  ABLE  DIES  FOR'  t'ORGING  STEEL  AND 
TITANIUM  ALLOYS,  by  Andrew  H.  Murphy,  Harry  P. 
Nichols,  and  Paul  R.  Gquwens.    Final  technical  engi- 

57-10  Mar  59  on  Contract 
',   104p.  49  refs.    AMC  Tech- 
)-227  751. 

PB  161  778 


neering  rept.  for  lOJunf 
AF  33(600)35530.  Apr  3 
nical  rept.  59-7-578;  AI 
Order  from  OTS  $2. 50 


High  performance  aircraft  forgings  of  high- strength 
steels,  with  long,  thin  sections,  can  now  be  produced 
with  a  minimum  of  costly  and  time  consuming  ma- 
chining.   Forging  dies  c|ip)able  of  operating  at  1600°F 
can  be  cast  with  cavitie$  which  require  no  machining. 
Casting  molds  made  of  Special  graphite  mixtures  pro- 
vide excellent  surface  fihish,  close  dimensional 
tolerance,  finer  cast  gr^in  size  and  good  internal 
soundness  of  the  high  tefnperature  resistant  forging 
dies.   These  cast  dies  c^n  be  maintained  at  operating 
temperatures  up  to  160(]|'-'F  and  at  pressures  up  to 
80,  000  psi.    Die  filling  Ability  increased  as  the  die 
temperatures  increased    with  the  most  favorable  re- 
sults occurring  in  the  1^00*^  to  160CK^F  temperature 
range.   (Author) 


Army  Chemical  Corps  (Engineering  Conrunand, 

Army  Chemical  Center',   Md. 
ANNUAL  STANDARDIZATION  SYMPOSIUM  [NO.   1] 
24  and  25  MARCH  1958,!  ARMY  CHEMICAL 
CENTER,    MARYLAND.    [1958]  118p.   3  refs. 
Order  from  LC  mi56.  00,  ph$18.  30  PB  137  561 


Contents: 

The  Chemical  Corps  contribution 
of  Defense  Standardiza 


ASA  and  military  standardization  coordination 

History  of  the  Chemical  Industry  Advisory  Board 
in  Atnerican  Standards  Association 

How  industry  can  benefit  by  the  Dept  of  Defense 
Standardization  Program 

Standardization  in  Industry 

The  effect  of  the  Dept  of  Defense  Standardization 
Program  on  the  laboratory  apparatus  industry 

Planning  and  doctrine's  interest  in  standardization 

The  Defense  Standardization  Program 

The  effect  of  standardization  on  supply  and  procure- 
ment 

Value  of  properly  planned  standardization 

Antitrust  aspects  of  standardization  programs 

Basic  standardization 

The  ComnrKxlity  Standards  Division 

Experiences  in  standardization  at  Eastman  Kodak 


Avco  Corp.  ,  Wilmington,  Mass. 
BERYLLIUM  piNING;   RAD  SPONSORED  PROGRAM, 
by  J.   B.  Cohen.    Rept.  for  July  58 -Oct  59  on  Contract 
AF  33(616)5913.    Apr  60,  45p.  23  refs.  WADC  Tech- 
nical rept.  59-695,  Pt.   L 
Order  from  OTS  $1.  25  PB  161  830 

New  brazing  techniques  are  described  for  joining 
beryllium  to  itself.    A  Be-20  a/o  Ag  brazing  alloy 
developed  under  this  program  is  shown  to  yield  joint 
strengths  at  room  temperature  of  60  f)ercent 
(30, 000  psi)  of  that  of  the  base  metal.    In  the  tempera- 
ture range  of  700  to  1450°F,  the  joint  strength  is  80 
percent  that  of  the  base  metal.    Twenty- four  hour  ex- 
posures at  these  tenr^)eratures  did  not  affect  the  room 
temperature  strength.    Similar  strengths  are  achieved 
by  brazing  with  pure  silver,  if  a  continuous  interface 
of  silver  in  the  joint  is  absent.    This  is  readily  accom- 
plished by  heat  treatment  because  of  the  rapid  inter- 
granular  penetration  of  silver  into  beryllium.    The 
resulting  thick  joint  is  not  deleterious,  since  it  is 
shown  that  a  two  phase  silver  beryllium  alloy  with  a 
silver  network  is  ductile.    As  in  the  above  case,  long 
time  exposure  (24  hrs)  at  temperatures  above  1300*^F 
did  not  affect  the  room  temperature  joint  strength. 
Spreading  of  liquid  silver  on  beryllium  is  not  appreci- 
able, probably  because  of  its  rapid  intergranular 
penetration.    (Author) 


Avco  Corp.  ,  Wilmington,  Mass. 
BERYLLIUM  piNING;  WADC  SPONSORED  PRO- 
GRAM, by  E.   M.  Passmore.    Rept.   for  June  58- 
Oct  59  on  Metallic  Materials,  Contract  AF 
33(616)5913.    Apr  60,   127p.  25  refs.  WADC  Techni- 
cal rept.  59-695,  Pt.   II. 
Order  from  OTS  $2.  75  PB  161  831 

Joining  of  beryllium  plates  and  rods  by  braze  weld- 
ing, fusion  welding,  and  pressure  welding  was  in- 
vestigated, with  the  objective  of  developing  improved 
methods  for  applications  at  both  room  and  elevated 
temperatures.    From  the  work  described  in  this  re- 
port, it  can  be  concluded  that  braze  welding  with 
silver  filler  metal  and  pressure  welding  without  filler 
offer  the  most  promise  as  useful  joining  techniques 
for  beryllium.    (Author)  (See  also  PB  161  830) 


to  the  Department 
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Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
PROBLEMS  WITH  RESTRAINT  IN  HEAVY  WELD- 
MENTS,  by  Glenn  E.   Faulkner.  29  Apr  60,   lOp.  DMIC 
memo.  54. 
Order  from  OTS  %0.  50  PB  161  204 

One  of  the  important  phases  of  research  to  evaluate 
thick  titanium  plate  for  use  in  deep -diving  submarines 
is  the  evaluation  of  welded  joints  in  thick  titanium - 
alloy  plates.    As  part  of  the  weld -evaluation  program, 
procedures  will  be  developed  for  welding  2 -inch -thick 
plates.   These  plates  will  be  30  inches  long.  Restraint 
in  weldments  of  this  size  is  high.    Restraint  in  welding 
is  the  restriction  of  expansion  and  contraction  during 
the  heating  and  cooling  cycles  of  welding  operations. 


Denver  Research  Inst. ,  Colo. 
SURVEY  OF  THE  BROACHING  PROCESS,  by  Bruce 
Hanna  and  Charles  E.  Eppinger.   Final  technical  engi- 
neering rept.  for  Mar-Dec  59  on  Contract  AF 
33(600)39008.  Jan  60,  126p.  205  refs.  AMC  Technical 
rept.  60-7-645. 
Order  from  OTS  $2.  75  PB  161  776 

An  extensive  survey  of  the  broaching  process  was  per- 
formed to  determine  current  status  ,  problem  areas  , 
current  efforts  at  resolution  of  problems ,  and  needed 
developments  .  In  addition  to  a  survey  of  broaching 
literature,  fifty-one  organizations  were  contacted  for 
information.  The  effect  of  broach  gullets  on  cutting 
action  and  certain  characteristic  economic  consider- 
ations were  treated  analytically.   Broaching  has  been 
developed  into  a  highly  efficient  method  of  metal  re- 
moval with  inherent  accuracy  and  efficiency.  Difficult- 
to-machine  high  temperature  alloys  have  created 
broaching  problems  of  which  shon  tool  life  is  the 
most  serious  .  Current  efforts  toward  resolution  are 
hmited  in  extent.  Improved  tool  materials,  broach 
design  information,  and  comprehensive  broach  life 
data  are  needed .   (Author) 


[Hermes  Electronics  Co.]  Cambridge,  Mass. 
FUNDAMENTAL  MODE  FILTER  CRYSTALS,  by 
F.  Earle  Clark.  Quarterly  progress  rept.  no.  3, 
21  Nov  57-21  Feb  58,  on  Contract  DA  36-039-sc- 
73234.   20  June  58,  19p.  H.  E.  Proj.  no.  F-297. 
Order  from  LC  mi$2.40,  ph$3.30  PB  14?  9S4 

Final  development  of  a  spurious  mode  identificaticm 
and  mapping  device  is  described.  Data  on  both  circu- 
lar and  triangular  AT  plates  gathered  with  the  mode 
mapping  device  as  well  as  with  conventional  tech- 
niques is  presented.  Physically  identical  crystals 
show  individual  characteristics  to  an  unexpected  de- 
gree. Conclusions  based  on  the  data  are  presented 
including  some  ideas  on  the  behavior  of  triangular 
crystals  .  Triangular  crystals  have  more  freedom 
from  spurious  modes  than  equivalent  circular  crys- 
tals .   Reduction  of  electrode  size  on  both  circular 
and  triangular  crystals  removes  some  of  the  drive 
from  spurious  modes.  (Author)  (See  also  PB  140600) 

Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
THE  EXPLOSIVE  WORKING  OF  METALS,  by 
John  Pearson.    4  Feb  60,  54p.  47  refs.  NOTS  TP 
2421;  NAVORD  rept.  7038. 
Order  from  OTS  $1.  50  PB  161  828 


Many  metal  working  operations  such  as  the  forming, 
sizing,  shaping,  cutting,  compacting,  and  welding  of 
parts  can  now  be  performed  by  the  energy  released 
from  either  a  detonating  or  deflagrating  explosive. 
Several  of  these  basic  types  of  op>erations  are  cur- 
rently in  use  on  a  production  basis,  the  others  are 
still  in  the  applied  research  area  of  investigation. 
Both  op>en  and  closed  systems  are  employed  with 
"standoff"  and  "contact"  charges  used  to  develop 
working  pressures  ranging  from  a  few  thousand  to 
several  million  psi.    Fundamental  aspects  of  pres-. 
sures,  forces,  and  velocities  pertinent  to  explosive 
metal  working  c^rations  are  discussed.    Material 
behavior  patterns  are  briefly  considered.    Several  of 
the  above  operations  are  described  in  somedetail. 
(Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
X-RAY  STANDARDS  FOR  SHIELDED  ARC  WELDS 
IN  ALUMINUM,   PARTS  I  AND  II,  by  R.  E.  High- 
tower.    28  Apr  53,  2  vols.   NAVORD  OD-7574. 
Order  from  OTS  $30.00  PB  161  833 

Part  1:  The  standards  are  primarily  designed  to  be 
applicable  to  the  inspection  of  mine  cases  and  similar 
structures  fabricated  from  Aluminum  2S  and  3S  sheet. 
Part  2  contains  only  radiographs  in  p>hotographic 
negative  form. 


Naval  [Weapons  Plant]  Washington,  D.  C. 
LITERATURE  SURVEY  ON  COPPER  BASE  ALLOY 
CASTINGS  FOR  GAS  AND  HYDROSTATIC  PRES- 
SURE APPLICATIONS,  by  Vincent  DePierre  and  Shinga 
Inouye.    15  May  59,  40p.  85  refs.    NAVORD  rept. 
6484;  NGF  T-30-58;  AD  219  362. 
Order  from  OTS  $1.00  PB  161  777 

As  the  initial  part  of  a  task  assignment  to  prepare  a 
sf>ecification  covering  "Copper  Base  Alloy  Castings 
(For  Gas  and  Hydrostatic  Pressure  Applications), "  a 
survey  of  the  literature  was  made  on  copper  base 
alloy  pjressure  castings.    A  bibliography  was  prepared. 
Defects  responsible  for  leakage  in  pressure  castings, 
alloys  generally  used  in  bronze  pressure  castings  and 
major  factors  (melt  quality,  composition,  pouring 
temperature,  mold  variables,  casting  section  thick- 
ness, and  machining)  influencing  the  pressure  tight- 
ness of  these  alloys  are  reviewed.   (Author) 

Transport,  Traction  and  Hoist  Facilities 


George  Washington  U. ,  Washington,   D.   C. 
THE  CONCEPTS  OF  NOTIONAL  SHIP  AND  NO- 
TIONAL VALUE  IN  LOGISTIC  CAPABILITY 
STUDIES  INVOLVING  MERCHANT  SHIPS,  by 
Ralph  B.   Hunt  and  Erling  F.   Rosholdt.    Rept.  on 
Logistics  Research  Project,  Contract  Nonr-761(05). 
21  Aug  59.   12p.   Serial  T- 103/59;  AI>225  901. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  156 

A  primary  logistic  planning  operation  is  described 
for  determining  how  many  ships  are  required  to 
transport  a  given  quantity  of  cargo  (dry,   liquid,  or 
human)  from  one  point  to  another  according  to  a  par- 
ticular lift  requirement  schedule.    For  studies  in- 
volving ships,  the  concepts  of  a  notional  ship  and  erf  a 
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nocional  value  erf  an  acti^l  ship  are  considered.    The 
procedures  for  determining  the  number  of  notional 
ships  for  a  given  lift  requirement  schedule  were 
previously  described  (Ap-217  232).    It  is  necessary 
to  convert  the  number  of  notional  ships  required  over 
eacn  route  to  the  number  of  actual  ships  required. 
The  total  actual  ship  requirements  are  obtained  by 
applying  the  concept  of  |he  notional  value  erf  an  actual 
ship  which  is  a  function  iof  the  distance  (route)  over 
which  the  ship  operates ^    This  factor  may  be  handled 
2  ways:  (1)  to  determine  the  notional  value  of  each 
actjal  ship  for  every  rolite  for  which  the  number  of 
notional  ships  needed  w0re  determined,  and  (2)  to 
decide  on  a  standard  reference  distance  (notional  dis- 
tance) and  convert  the  notional  ship  requirements,  as 
calculated  for  the  different  routes,  to  the  notional 
ship  equivalent  at  the  n<)tional  distance  selected.    An 
example  is  worked  out  jsing  these  concepts. 


Prodi 


Universal  Molded  Products  Corp.  ,  Bristol,  Va. 
ENGINEERING  INVESTIGATION  OF  RUBBER  OR 
PLASTIC  MATERIAL  POR  TRUCK  COMPONENTS, 
by  LeRoy  R.  Boggs.    Filial  rept.   on  Contract 
DA  20-089-ORD- 37127.1  20  June  56,   16p.   AD- 202  133. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  593 

An  engineering  investigation  was  conducted  of  rubber, 
reinforced  rubber,  plaaitics,   reinforced  plastics  or 
other  materials  as  supe^rior  substitute  for  metal  in  the 
construction  of  various  body  parts  foi  the  3/4  ton,  4x4 
truck.    Specified  evaluation  criteria  were  as  follows: 
(a)  resistance  to  atnrjosi^here  exposure,  (b)  resistance 
to  fungi,  (c)  resistance  to  impact,  (d)  resistance  to 
flame,  (e)  lightweight,  (f)  ease  of  field  repair,  (g)  pro- 
duction efficiency,  and  (h)  ease  of  initiating  new  pro- 
duction.   Fiberglass  reiiiforced  polyester  plastic  was 
the  best  substitute  for  rtietal  as  a  material  for  typical 
body  components  erf  tactjical  vehicles  such  as  the  M-37 
truck.    To  best  utilize  thje  desirable  propenies  of  this 
material,  the  fundamental  design  of  the  aopllcation 
should  be  made  around  ^hese  properties.   For  example, 
if  original  design  of  a  bcdy  component  takes  into  ac- 
count the  low  elastic  modulus,  the  fabrication  liberties 
of  form,  shape  and  local  integral  reinforcement  and 
the  other  unusual  propefties  of  this  material,  then  a 
much  more  efficient  design  will  result  than  if  a  mere 
material  substitution  is  i  made  in  a  design  originally  in- 
tended for  an  entirely  dilfferent  material  such  as  steel. 
Under  such  favorable  design  conditions,  there  are  many 
applications  in  which  thi$  material  would  be  clearly  su- 
perior to  steel  or  any  other  known  material.   Production 
of  truckbodycomponent^of  this  material  is  feasible  in 
a  wide  range  of  quantitieis.  Techniques  used  in  this  proj- 
ect represent  moderatequantity  methods  but  higher  pro- 
duction rates  appear  equally  feasible.    (Author) 

MATERIALS 


[Army  Engineer]  Waterways  Experiment  Station, 

Vicksburg,  Miss. 
PLASTIC-GLASS  FIBER  REINFORCEMENT  FOR 
REINFORCED  AND  PRpSTRESSED  CONCRETE,   by 
Bryant  Mather  and  R.   V.   Tye.    Summary  of  informa- 
tion available  to  1  July  $5.    Nov  55,  62p.  78  refs. 
Technical  Memo.   rw.   6^421,   rept.    1. 
Order  from  LC  mi$3.  9p,  ph$10.  80         PB  148  085 


Information  on  use  of  glass  and  reinforcement  in 
concrete  is  summarized  and  evaluated.    Solid  strip 
glass  was  studied  in  Europe  in  the  1930's  but  prob- 
ably is  not  currently  practical.    Since  1951  promis- 
ing studies  have  been  made  of  glass  fiber  reinforced 
plastic  rods  as  prestressing.    Glass  with  relatively 
low  modulus  of  elasticity,  high  tensile  strength,  and 
low  specific  gravity  should  be  superior  to  steel  if 
these  properties  can  be  employed  conveniently, 
safely,  and  consistently.    (Author) 


Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 
PLASTIC-GLASS  FIBER  REINFORCEMENT  FOR 
REINFORCED  AND  PRESTRESSED  CONCRETE, 
by  Leonard  Pepper  and  Bryant  Mather.    Summary  erf 
Information  Available  1  July  55-to  1  Jan  59.   Nov  59, 
23p.   19  refs.   Technical  memo.   no.   6-421,   rept.  2. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  086 

Reports  erf  work  in  Germany  and  Russia  involving 
fiber  glass  and  information  obtained  from  domestic 
and  foreign  agencies,  companies,  and  scientific  or- 
ganizations concerning  use  of  fiber-glass  reinforcing 
and  prestressing  elements  for  concrete  are  summa- 
rized.   This  information  suggests  the  present  avail- 
ability of  fiber  glass  possessing  the  mechanical 
characteristics  necessary  for  a  prestressing  ele- 
ment.   However,  fiber  glass  cannot  be  used  for  this 
purpose  without  adequate  protection  from  surface 
attack  by  the  environment,  and  the  available  fiber- 
glass-reinforced plastic  systems  do  not  possess  the 
mechanical  characteristics  necessary  for  a  pre- 
stressing element.    Additional  experimental  work 
along  lines  that  can  now  be  described  should  provide 
the  necessary  background  for  specification  erf  fiber- 
glass-reinforced plastic  units  as  an  alternate  to 
steel  in  prestressed-concrete  construction.  (Author) 
(See  also  PB  148  085) 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn.  ] 
AERODYNAMIC  HEATING  TESTS  AT  MACH  NUM- 
BER 5  OF  NYLON  PARACHUTE  MATERIAL  PRO- 
TECTED WTTH  VARIOUS  SUBLIMING  COMPOUNDS, 
byR.  L.  Palko.    Rept.  on  ARO,  Inc.,  Contract 
AF  40(600)700  S/A  13(59-1).    May  59,  27p.  2  refs. 
AEDC-TN-59-41;  AD-214  595. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  113 

Samples  of  nylon  parachute  ribbons  treated  with  vari- 
ous subliming  compounds  were  tested  at  Mach  number 
5,  a  simulated  pressure  altitude  of  100,000  feet,  and 
a  stagnation  temperature  of  approximately  730OF. 
The  melting  rates  of  the  ribbons  were  observed  with 
the  aid  of  high-speed  photography,  and  time  histories 
of  the  ribbon  temperatures  were  recorded.   The  appa- 
ratus used  and  typical  results  are  described. 
(Author) 


Office  erf  Technical  Services,  Washington,  D.  C. 
MATERIALS  TEEING  (1950-1960).    May  60,   I6p. 
248  refs.   OTS  Selective  Bibliography  SB-411. 
Order  from  OTS  $0. 10  OTS  SB-411 
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A  bibliography  of  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.  S.  Government  Research 
Reports  and  Technical  Translations.    Reports  are 
arranged  in  categories  as  follows:  nondestructive 
testing;  ultrasonic  testing;  autoradiographic  and  radio- 
graphic testing;  and  materials  testing,  general. 

Ceramics  and  Refractories 


Armour  Research  Foundation,   Chicago,   Dl. 
INVESTIGATION  OF  GRAPHITE  BODIES,    by 
Samuel  W.   Bradstreet,   Leon  M.  Atlas  and  others. 
Rept.  for'l  Oct  58-1  Nov  59  on  Ceramic  and  Cermet 
Materials,   Contract  A F  33(616)6143.    Apr  60,   116p. 
WADC  Technical  rept.   59-706. 
Order  from  OTS  $2.  50  PB  161  802 

In  investigating  the  influence  of  composition  and  proc- 
essing variables  on  certain  properties  of  small, 
molded  multlcrystalline  graphite,  non- impregnated 
sp>ecimens  have  been  made  at  densities  abov»  1.  8 
gm/cc  to  exhibit  flexural  strengths  in  excess  of  350( 
psi  at  20OC  and  8000  psi  at  2250OC.    Concomitant 
studies  have  involved  techniques  erf  differential  ther- 
mal analysis  and  dilatometry  in  binder  investigation, 
a  novel  method  of  measuring  tensile  strength  in 
brittle  ring  specimens,   measurement  of  strengths  and 
moduli  to  temperatures  above  2850°C,  and  additions  of 
a  thermal  carbon  to  coke  flour  as  an  inter-packing 

aggregate.    The  value  erf  furfuryl  alcohol  polymer  as  a 
bindef  is  confirmed.    (Author) 


Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N.  Y. 
AN  INVESTIGATION  OF  THE  THEORETICAL  AND 
PRACTICAL  ASPECTS  OF  THE  THERMAL  EXPAN- 
SION OF  CERAMIC  MATERIALS.  VOLUME  ONE. 
LITERATURE  SURVEY,   by  Raymond  H.   Stutzman, 
John  R.   Salvaggi  and  Henry  P.  Kirchner.  Summary 
rept.  for  1  July  58-31  Aug  59  on  Contract  NOrd-18419. 
31  Aug  59,   162p.  954  refs.   Rept.  no.  PI-1273-M-4; 
AD-220  685. 
Order  from  OTS  $3.  00  PB  l6l  826 

A  literature  survey  was  conducted  on  the  reversible 
thermal  expansion  of  crystalline  ceramics,   rocks  and 
minerals,  glasses,  cermets,  intermetallic  compounds 
salts,  cements,  glazes,  enamels  aiKl  ceramics  ce)m- 
bined  with  other  types  of  materials.    Approximately 
1200  references  were  collected  of  which  954  are  as- 
sembled in  a  bibliography.    523  of  the  articles  and  re- 
ports were  reviewed  in  detail  and  the  results  of  thermal 
expansion  measurements  are  published  in  tabular  form 
(Author) 


General  Electric  Research  Lab.  ,  Schenectady,  N.  Y. 
LOW -TEMPERATURE  BRITTLENESS  OF  REFRAC- 
TORY METALS,  by  H    W.  Schadler  and  J.   R.  Low,  Jr. 
Annual  summary  rept.  for  15  June  58-31  July  59  on 
Contract  Nonr- 26 14(00).    Aug  59,  43p.   34  refs. 
AD-226  968. 
Order  from  LC  miJ3.  30,  ph$7.  80  PB  147  720 

Dislocation  etch  pits  in  tungsten:  A  study  was  made  of 
the  dislocation  etch -pitting  technique  of  Wolff  (Acta 
Met. ,  6:559,   1958).   The  study  showed  that  this  tech- 


nique reveals  dislocation  reproducibly,  and  that  no 
decx)ration  erf  the  dislocations  is  required.    An  etch- 
pitting  technique  was  developed  that  employes  a  stain- 
less steel  sheet  cathode,  and  an  NaOH  electrolyte  with 
the  specimen  as  anode.    Electron  beam  melting:  Equip- 
ment was  constructed  for  the  zone  purification  of  re- 
fractory metals;  it  was  used  to  melt  W,  Ta,  Fe,  and 
Ni.    Measurements  of  electrical  resistivity  and  me- 
chanical properties  of  W  single  crystals  indicated  that 
purification  is  accomplished  both  by  vacuum  distilling 
and  by  zone  refining.    Deformation  behavior  of  zone- 
melted  W  single  crystals:  Tungsten  single  crystals 
grown  by  electron  bombardment  floating  zone  refining 
were  strained  2%  in  tension  and  bending  at  298°,  77°, 
and  20^^  to  determine  the  modes  and  crystallography 
of  the  plastic  deformation.    The  temperature  depend- 
ence of  the  yield  strength  of  W  single  crystals:  The 
temperature  dependence  of  the  yield  of  W  was  meas- 
ured using  single  crystals  of  zone -refined  W  of  a  va- 
riety of  orientations.    To  eliminate  the  crystal  orienta- 
tion as  a  variable,  the  tensile  yield  strength  was  con- 
verted to  a  resolved  shear  stress  on  slip  systems  of 
the  type  (Oil)  [111].   The  average  values  of  the  re- 
solved shear  stress  were  a  linear  function  of  recipro- 
cal absolute  temperature  as  the  theory  of  Fisher 
(Trans.  Am  Soc  Metals,  47:451,   1955)  predicts. 


Georgia  Inst,  of  Tech.   Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  HIGH   i^MPERATURE  RESIS 
TANT  MATERIALS,   by  J.   D.   Walton  and  C.  R.  Mason, 
Quarterly  rept.  no.   11,   1  Feb-31  Apr  58,  on  Con- 
tract NOrd- 15701.    [1958]  35p. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  148  455 

Zirconium- carbide-  and  titanium-carbide-forming 
thermite  reactions  were  studied  with  regard  to  throt- 
tling materials  (alumina  versus  kaolin,  EPK),  binders 
(core  oil  versus  a  saturated  solution  of  aluminum 
hydroxide),   carbon  source  for  carbide -forming 
(graphite  versus  lampblack),  and  various  shrouding 
techniques  during  ignition.    Nozzles  fabricated  using 
the  thermite  reaction  between  fused  silica  and  alum- 
inum, with  fused  silica  as  the  throttling  material, 
were  too  weakly  bonded  to  withstand  the  physical 
she>ck  of  the  start  cycle  on  the  small  re)cket  test 
stand.    Nozzles  fabricated  using  the  zirconium -car- 
bide-forming thermite  reaction  with  EPK  as  the 
throttling  material  melted  rapidly  when  tested  on  the 
small  rocket  motor.    Erratic  results  were  found  to 
be  caused  by  discrepancies  in  fabricating  techniques. 


Illinois  U.  ,  Urbana. 
NONDESTRUCTIVE  TESTS  FOR  CERAMIC,  CERMET 
AND  GRAPHITE  MATERIALS,  by  Julian  H.   Lauchner 
J)wight  G.  Bennett,  and  George  L.  Morgan.   Rept.  for 
1  July  58-30  June  59  on  Materials  Analysis  and  Eval- 
uation Techniques,  Contract  AF  33(616)5687.    Nov  59, 
61p.  41  refs.  WADC  Technical  rept.  59-412. 
Order  from  OTS  $1.  75  PB  161  815 

A  feasibility  study  of  several  newidestructive  tests  as 
methods  for  predicting  performance  characteristics  of 
ceramic,  cermet  and  graphite  materials  was  carried 
out.    Radiographic  identification  of  internal  flaws, 
penetrant  identification  of  external  flaws,  density 
measurements,  and  residual  stress  analyses  were 
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employed  in  nondestructive  eviuation.    In  the  absence 
of  viscous  or  plastic  flow,  extarnai  flaws  were  found  to 
markedly  affect  material  stren^h,  whereas  internal 
flaws  were,   in  some  cases,  foi|nd  to  be  of  secondary 
importance.    Residual  stress  dtvelopments  in  com- 
posite bodies  were  analyzed,    "^ernnpl  expansion, 
elastic  moduli,  shape  factors  ^d  heat  treatments  were 
employed.    Such  residual  stresfi  was  observed  to  be  a 
first  order  factor  in  predicting  performance  character- 
istics.   Static  strengths  of  alunlina  bodies  correlated 
well  with  particle  sizes  as  detarmined  by  X-ray  back 
reflection.    (Author) 


Linde  Co. ,  Indianapolis,  Ind. 
RESEARCH  INVESTIGATION  TO  DETERMINE  THE 
OPTIMUM  CONDITIONS  FOR  bROWING  SINGLE 
CRYSTALS  OF  SELECTED  B^RIDES,    SILICIDES 
AND  CARBIDES,  by  A.  D.  Kifffer.    Repc.  for  Mar  59- 
Feb  60  on  Ceramic  and  Cermei  Materials,  Contract 
AF  33(616)6326.    Apr  60,   3lp.  8  refs.    WADD  Tech- 
nical rept.  60-52. 
Order  from  OTS$  1.00  PB  161  792 

This  work  was  undertaken  to  produce  selected  crys- 
tals in  the  refractory  hard  metjals  class  for  mechani- 
cal and  other  property  determinations.    A  Verneuil- 
type  process  using  an  arc  heat;  source  and  argon 
shield  gas  was  employed.    Single  crystal  boules  of 
titanium  diboride  and  tungsten  Idisilicide,   l/4-inch 
diameter  and  up  to  4- 1/2- inches  long,  were  made. 
Most  of  them  cracked  upon  cooling.    The  largest  sin- 
gle crystal  pieces  recovered  wiere  1/4 -inch  diameter 
and  over  1/2-inch  long.    Dimojybdenum  carbide  boules 
had  large  sections  of  a  "singlej crystal"  M02C  matrix 
containing  about  10%  by  volum^  of  another  phase  dis- 
tributed uniformly  through  it.  JNo  M02C  single  crystal 
pieces  free  from  this  phase  weire  made.    In  very 
limited  work  with  ditungsten  pdntaboride  only  poly- 
crystalline  boules  were  produced.    A  major  problem 
was  encountered  in  getting  po\Mders  suitable  for 
Verneuil-type  crystal  growth.  (Best  results  were  ob- 
tained from  compounds  prepared  by  fusing  together 
commercially  available  pure  elements  and  crushing 
the  lumps  into  a  suitable  partitle  size  fraction.    Proc- 
ess improvements  and  purer  pawders  are  required  to 
produce  better  quality  TiB2  an^  WSi2  crystals.    More 
experimental  information  is  required  on  the  molybde- 
num-carbon and  the  tungsten -I  or  on  systems. 
(Author) 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


Ajrmy  Chemical  Warfare  Labfe  . ,  Army  Chemical 

Center,  Md. 
AMMONIUM  NITRATE  FUEL  I  BLOCKS,  by  Edward  P. 
Cole.  Rept.  for  Mar  54- Mar  5^.  Feb  60,  26p.  Special 
Pub.  1-10;  AD-234  129.  ! 

Order  from  LC  mi$2.70,  ph$4|.80  PB  147  626 

The  object  of  the  work  describjed  in  this  report  was  to 
determine  whether  the  physical  variables  inherent  in 
the  procedure  for  loading  AN-f*47  smoke-pot  fuel 
blocks  had  any  noticeable  effect  on  the  observed  tend- 
ency of  the  blocks  to  swell  during  storage.   No  rela- 
tionship was  found  berween  consolidation  pressure, 


ram  dwell  time,  or  the  presence  of  a  cellulose-nitrate 
disk  seal,  and  the  tendency  of  fuel  blocks  to  swell. 
There  was  a  correlation  between  slight  swelling  and 
(I)  the  addition  of  2%  water  to  the  fuel  mixtures  prior 
to  consolidation  and  (2)  consolidation  of  the  fuel  mix- 
ture in  one  increment  instead  of  two.  It  was  also 
found  that  the  starter  mixture  showed  signs  of  swelling, 
that  blocks  having  a  concave  top  surface  swelled,  and 
that  "fast"  (MlL-STD-545)  fuel  mixtures  showed  con- 
siderably greater  swelling  than  pure  ammonium 
nitrate  blocks .  All  the  miniature  fuel  blocks  used  in 
the  experiments  swelled  after  storage.  No  change  in 
the  physical  variables  inherent  in  the  loading  proce- 
dure of  fuel  blocks  is  capable  of  completely  eliminat- 
ing the  tendency  of  ammonium  nitrate  fuel  blocks  to 
swell.  (Author) 


Guggenheim  Jet  Propulsion  Center,  Calif.    Inst,  of 

Tech.  ,  Pasadena. 
THE  APPARENT  ORDER  OF  HETEROGENEOUS 
SPRAY  REACTIONS,  by  F.   A.  Williams.    [Techni- 
cal] rept.  no.  27  on  Contract  DA  04-495-ORD-446. 
Sep  58,  7p.  5  refs.    AD- 203  812. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  138  160 

The  order  and  rate  of  a  heterogeneous  reaction  in- 
volving liquid  or  solid  particles  in  a  gaseous  medium 
are  sometimes  measured  in  devices  which  produce  a 
steady  flow  of  the  heterogeneous  mixture.    It  is  pro- 
posed to  show  that  the  apparent  order  of  the  reaction 
(with  respect  to  the  material  composing  the  particles) 
obtained  in  this  manner  is  primarily  a  function  of 
the  particle  size  distribution  and  is  largely  indepen- 
dent of  the  single-particle  reaction  order. 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
HYDROGEN  PEROXIDE  LABORATORIES,  by  W.  C. 
Schumb  and  C.N.  Saiterfield.  Quanerly  periodic 
status  rept.  on  Contract  Nonr-1841(ll).  30  June  59, 
I4p.  AD-220  223. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  281 

Stability  studies:  A  study  of  the  decomposition  rates  of 
dilute  solutions  of  H2O2  was  begun  in  an  attempt  to  es- 
tablish the  true  shape  of  the  decomposition  rate  vs  con- 
centration curve;  principal  consideration  was  given  to 
the  5  to  30%  concentration  range.  Although  a  moderate 
variance  in  results  occurred,  a  gradual  inftrease  in 
decomposition  rate  was  indicated  as  the  H2O2  concen- 
tration decreased.  02^2  decomposition  flame  at  sub- 
atmospheric  pressures:  The  best  cleanliness  ,  me- 
chanical flexibility,  and  temperature  controllability  of 
the  boiler  flask  was  obtained  with  a  6-ft,  108-w  heat- 
ing tape.  There  were  no  marked  Improvements  in 
preventing  ignitions  of  the  solution  in  the  boiler,  nor 
in  the  behavior  of  the  boiler  flask  system.  A  ground, , 
j'ointed  Y- connection  was  added  to  the  side  arm  of  the 
boiler  flasks  to  decrease  the  pressure  fluctuations  in 
the  boiler.  Porous -walled  reactor  studies:  Carbon  di- 
oxide was  more  effective  than  N  as  an  injectant  into 
the  H2O2  decomposition  system.  The  surface  rate  con- 
stant Tor  H2O2  decomposition  ranged  from  1 .6  to 
2.2  X  10-4g  mol/sq  cm(min)  (atm)  when  CO2  and  N, 
respectively,  were  used  as  carrier  gases  with  no  in- 
jections .  Decomposition  of  H9O9  vapor  on  catalytic 
surfaces:  Two  sets  of  runs  were  made  to  determine 
the  combinations  of  temperature,  velocity,  and  H2O2 
concentration  under  which  mass  transfer  is  not  con- 
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trolling  on  an  active  catalyst  surface  (silver).  At 
50°  C  the  ratio  of  experimental  rate  to  that  for  the 
mass  transfer  which  was  controlled  averaged  0.46; 
at  40° C  the  average  was  0.27.  One-founh  of  the 
H2O2  entering  the  tube  decomposed.  (See  also 
ptf  139  %7) 


Materials  Lab. ,  Wright  Air  Development  Div. , 

Wright -Patterson  AFB,  Ohio. 
STORAGE  STABILITY  OF  FLUIDS  AND  LUBRI- 
CANTS.   PART  II.    ROOM  TEMPERATURE  STORAGE 
OF  AIRCRAFT  GREASES,  by  John  B.  Christian.  Rept. 
for  June  55 -June  57  on  Transmission  Technology. 
Apr  60,  20p.  5  refs.    WADC  Technical  rept.  58-287, 

Pt.  II. 

Order  from  OTS  $0.  50  PB  161  808 

Eleven  greases  qualified  under  Military  Specifications 
MIL-G-3278,  MlL-L-3545,  MlL-L-4343,  MIL-G-7421, 
and  MIL-L-7711,  and  supplied  by  various  manufac- 
turers were  placed  in  storage  at  room  temperature  for 
two  years.   The  greases  were  examined  periodically  to 
determine  if  storage  had  affected  any  of  their  proper- 
ties.   At  the  termination  of  two  years  of  storage,  it 
was  discovered  large  changes  in  consistency  had  oc- 
curred in  three  out  of  four  Specification  MIL-L-77il 
greases.   The  properties  of  these  greases  were  no 
longer  within  specification  limitations.    All  other 
zrease^  maintained  minimum  reouirement?.   ^Author^ 


Naval  Boiler  and  Turbine  Lab.  [Philadelphia,  Pa.  ] 
EVALUATION  OF  "COSAG"  FUELS,  byH.  E.  Meyer. 
Evaluation  rept.  20  Feb  58,  40p.    NBTL  Test  P-305; 
AD- 205  997. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  292 

Twenty-two  distillate  type  fuels  were  subjected  to 
laboratory  examination;  three  of  these  fuels  to  fuU 
scale  boiler  tests.   The  laboratory  results  showed 
that  all  fuels  were  adversely  affected  by  sea  water 
contamir\ation;  some  indications  of  incompatibility 
also  were  encountered.    Meter  4nd  jpump  failures  and 
sprayer  plate  erosion  represent  the  principal  difficul- 
ties requiring  design  studies  befoVe^he  adoption  of 
such  fuels  for  naval  use.    A  specification  for  ash- free 
fuels  suitable  for  under  boiler  service  was  formulated 


Radiation  Effects  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
THE  EFFECT  OF  NUCLEAR  RADIATION  ON  LU- 
BRICANTS AND  HYDRAULIC  FLUIDS,  by 
S.  L.  Cosgrove.    Rept.  on  Contract  AF  33(616)5171, 
30  Apr  58,  80p.  50  refs.   REIC  rept.  no.  4; 
AD- 154  432. 
Order  from  LC  tm%4.  50,  ph$12.  30  PB  147  102 

This  report  presents  the  state  of  the  art  of  the  effect 
of  nuclear  radiation  on  aircraft  lubricants  and  hy- 
draulic fluids  from  1955  through  1957,    A  brief  re- 
view of  the  mechanism  by  which  organic  materials 
degrade  chemically  under  the  influence  of  nuclear 
radiation  is  followed  by  a  discussion  of  the  radiation 
stability  of  current  aircraft  lubricants  and  hydraulic 
fluids.    In  general,  military- specification  aircraft 
lubricants  and  hydraulic  fluids  show  inadequate  radi- 
ation stability  for  projected  ANP  purposes.    The  in- 


corporation of  antirads  into  these  materials  does  not 
provide  the  necessary  additional  stability.    Aromatic 
compounds,   specifically  alkyl  biphenyls,  and  substi- 
tuted aromatic  ethers,  show  the  most  promise  as 
radiation- resistant  base  stocks.    In  most  cases  their 
performance  prc^)erties  have  yet  to  be  fully  evaluated,, 
especially  under  in- source,  or  dynamic  irradiation, 
conditions.    Lubricants  are  categorized  by  function; 
radiation- resistant  lubricant  and  hydraulic-fluid  de- 
velopment programs  are  reviewed  by  chemical 
species  rather  than  by  the  contracting  agency  re- 
sponsible for  their  development.    The  appendixes  con- 
tain selected  tabular  data  showing  the  effects  of  radi- 
ation on  both  conventional  materials  and  those  de- 
veloped for  projected  ANP  use.    (Author) 


Radiation  Effects  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
THE  EFFECT  OF  NUCLEAR  RADIATION  ON 
LUBRICANTS  AND  HYDRAULIC  FLUIDS  (FIRST 
ADDENDUM)  by  S.   L.  Cosgrove.    Rept.  on  Contract 
AF  33(616)5171.    31  Mar  59,  51p.   42  refs.   REIC  rept. 
no.  4  (Addendum);  AD- 2 10  760. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  102- S-1 

This  report  reviews  publications,   reports  and  other 
communications  received  during  1958.    Those  basic 
radiation  studies  on  organic  compounds  of  significance 
to  lubricant  and  hydraulic  fluid  development  are  re- 
viewed, and  their  significance  is  discussed.   Radiation- 
resistant  gas- turoine- lubricant  development  during 
the  past  year  has  centered  around  the  expanded  study 
of  polyphenyl  ethers  and  alkylated  aromatic  ethers. 
Meta- linked  polyphenyl  ethers  (uninhibited)  show 
promise  for  use  in  the  0  to  700  F  range  and  at  ex- 
posures up  to  1  X  10^1  ergs  g'^(C).    Alkylated  aro- 
matic ethers  (containing  antioxidants)  are  somewhat 
less  radiation  stable,  but  show  a  useful  temperature 
range  erf  ap>proximately  -35  to  600  F.    Alkylated  di- 
phenyl  ethers  and  diaryl  alkanes  show  the  most  prom- 
ise for  use  in  conventional  hydraulic  systems  under 
irradiation  conditions.    In  hydraulic  systems  which 
would  tolerate  high  pour  p)oints  (about  5F)  and  mar- 
ginal high- temperature  .viscosity,  unsubstituted  poly- 
phenyl ethers  could  be  used  to  advantage.    The  com- 
bination of  radiation- stable  fluids  and  modified  soap 
(terephthalamates)  or  nonsoap  thickeners  has  re- 
sulted in  greases  of  adequate  radiation  stability  for 
anticipated  ANP  needs.    Likewise,  commercially 
available  dry- film  lubricants  show  adequate  radiation 
stability  for  anticipated  ANP  applications.    (Author) 
(See  also  PB  147  102) 


Rock  Island  Arsenal  Lab.  ,  111. 
A  STUDY  OF  THE  LUBRICITY  OF  A  SULFURIZED 
COATING,  by  G.  P.  Murphy  and  F.  S.  Meade. 
26  Apr  60,   lOp.   2  refs.   Rept.  no.  60-1308. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  731 

Test  specimens  were  sulfurized  by  a  commercial  firm. 
The  lubricity  of  the  coating  was  evaluated  both  dry  and 
with  a  mineral  oil.    The  coating  was  also  evaluated  as 
a  pretreatment  for  resin  bonded  dry  lubricants.  When 
the  sulfurized  specimens  were  evaluated  dry  for  wear 
resistance  and  antiseizure,   it  was  determined  that  the 
sulfurized  coating  offered  no  improvement  in  wear  re- 
sistance and  only  slight  improvement  in  antiseizure 
when  compMired  with  plain  steel  specimens.    However, 
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as  a  pretreatment  for  both  chl  and  resin  bonded  dry 
lubricants,  the  sulfurized  coating  was  superior  to  both 
plain  steel  and  zinc  phosphated  (MIL -C- 16232,  Type  Z) 
steel  with  regard  to  wear  resistance.  The  antiseizure 
characteristics  of  the  sulfurSzed  coating  was  superior 
to  the  plain  steel  and  equivalent  to  zinc  phosphated 
ste<>l.  (Author) 

Plastics 


Aeronautical  Electronic  aI^d  Electrical  Lab.  ,  Naval 
Air  Development  Center,   johnsville,  Pa. 
TRAINING  COURSE  AND  iJjSTRUCTIONS  FOR 
FOAMING- IN- PLACE  AND  THERMAL- FORMING 
REPAIR  OF  FOAMED  STRtJCTURES,   by 
H.   R.   Moore  and  R.  A.   Co^n.    8  Feb  55,  23p. 
10  refs.    Rept.  no.   NADC-HL-54151 ;  AD- 126  873. 
Order  from  LC  mi^.  70,  ph$4.  80  PB  138  073 

This  report  was  prepared  tci  describe  a  training 
course  and  the  necessary  instructions  on  foaming- in- 
place  and  thernnal-forming  jechniques  for  repairing 
the  two  main  classification^  of  damage  encountered 
by  foamed  structures,  namdly:  (1)  Damage  to  core 
accompanied  by  rupture  of  ine  or  both  skins.  (2)  De- 
lamination  of  core  from  skih,  not  requiring  replace- 
ment of  skin  or  core  by  patching. 


Army  Engineer  Research  ind  Development  Labs. , 

Fort  Belvoir,  Va. 
EFFECT  OF  AN  EMBOSSED  PATTERN  ON  THE 
RIGIDITY  OF  PLASTICS,  ttv  Paul  A.  Signet. 
15  Oct  58,   lOp.    Rept.  no.  ei26-3;  AD-211  690. 
Order  from  LCmi$  1.80,  p»i$  1.80  PB  146  279 

This  report  covers  an  investigation  of  the  effect  of 
vacuum  forming  sheets  of  polyvinyl  chloride  in  ac- 
cordance with  a  pattern  repjorted  to  have  no  axes  of 
weaknesses.    An  aluminum  |mold  was  used  to  vacuum 
form  the  sheets.    Specimen^  were  cut  and  tested  in 
bending  at  angles  of  30,  60j  90,   120,  and  150  degrees 
to  an  arbitrarily  chosen  ax|s.    Combinations  of  two 
sheets  were  tested  to  deter|nine  if  an  increase  in 
rigidity  could  be  obtained.  These  included  bonding 
together  of  two  sheets  withino  special  attempt  at  align- 
ment, and  bonding  together!  of  two  sheets  with  an 
alignment  of  the  pattern.    \i  is  concluded  that  the 
effect  of  embossing  the  she?t  with  the  pattern  resulted 
in  a  sheet  with  no  axis  of  wsakness  and  a  great  in- 


crease in  rigidity. 


Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  Miss. 
EPOXY  RESINS  FOR  USE  ON  CIVIL  WORKS  PROJ- 
ECTS, by  Leonard  Pepper  .i  Suramary  of  data  available 
as  of  1  Mar  59.   Aug  59,  55p.  39  refs.   Technical 
rept.  no.  6-521,  rept.  1.    ! 
Order  from  LC  mi$3. 60,  i*i$9.  30  PB  148  089 

This  report  reviews  the  avBilable  literature  and 
manufaaurers'  publicatioi\p  to  determine  the  potential 
uses  {rf  epoxy  resins  on  Ciril  Works  projects.   These 
possible  uses  fall  into  three  general  categories:  ad- 
hesives,  fillers,  and  coatiiJgs.    Specific  applications 
that  have  proved  successful  include:  (a)  bonding 
hardened  concrete  to  hardened  concrete;  (b)  bonding 


freshly  mixed  concrete  to  hardened  concrete;  (c)  seal- 
ing cracks  in  concrete;  (d)  filling  voids,  pop-outs,  and 
spalls  in  concrete;  (e)  refacing  worn  concrete  or  steel 
surfaces;  (f)  coating  concrete  or  other  surfaces  for 
resistance  to  chenucal  attack;  (g)  protecting  electrical 
components;  and  (h)  bonding  attached  or  embedded 
items  such  as  dowels,  reflector  buttons,  traffic  bars, 
etc. ,  to  concrete.    It  is  recommended  that-investiga- 
tions  o€  epoxy-resin  systems  be  continued  To:  (1)  de- 
fine the  uses  that  are  most  economically  attractive; 
(2)  develop  specific  performance  specifications  ap- 
plicable to  such  uses;  and  (3)  develop  application 
procedures  and  information  on  performance  in 
service.   (Author) 


Emerson  and  Cuming,   Inc.  ,  Canton.   Mass. 
DEVELOPMENT  OF   INORGANIC  FOAM  MATERIAL 
OF  CONTROLLED  DIELECTRIC  PROPERTIES  FOR 
HIGH  TEMPERATURE    SERVICE.    Final  rept. 
5  Nov  56-15  Dec  58  on  Contract  NOas-57-357-c. 
18  Dec  58,   26p.   AD-211  222. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  146  291 

A  low  density  (18  to  30  lbs.  per  cubic  foot)  fine  grain- 
ed structural  material  capable  of  withstanding  900°F 
has  been  developed  by  autogenous  bonding  of  tiny  glass 
bubbles.     Research  on  bonding  techniques  including 
silicone  resin  bonds,  as  well  as  the  autogenous  bond 
is  described.  )   This  structural  material  has  been 
modified  by  additions  of  aluminum  flake  or  titanium 
dioxide  powder  to  give  controlled  dielectric  constant 
structures  having  relatively  low  dielectric  loss.    In- 
crease in  service  temperature  range  of  these  mater- 
ials by  500  to  1000°F  is  believed  possible  by  chemical 
modification  of  the  Eccosphere  glass  composition. 


National  Research  Labs.  ,  Ottawa  (Canada). 
A  TECHNIQUE  FOR  PRODUCING  GLASS -REIN- 
FORCED FOAM- FILLED  PLASTIC  MODEL  PROPEL 
LER  BLADES,  by  A.  J.   Bowker  and  L.  A.  J.   Pelland. 
Jan  60,  31p.    12  refs.    Aeronautical  rept.   LR-273. 
Oder  from  LC  mi$3.  00,  ph$6.  30  PB  147  734 

A  procedure  for  making  foam-filled  glass -reinforced 
model  plastic  propeller  blades  is  described  in  some 
detail,  and  the  resulting   blade  is  compared  with  sim- 
ilar blades  of  wood  and  aluminum.    The  plastic  blade 
compares  favourably  to  wood  and  aluminum  in  all  re- 
spects except  strength,  where  aluminum  proves  more 
advantageous.    Also,  extremely  thin  blades  might  be 
difficult  to  fabricate   accurately  in  plastic.    It  would 
appear,  with  regard  to  strength,   rigidity,  duplica- 
bility,  dimensional  accuracy  and  stability,  that  the 
wood  is  always  inferior  and  that  the  expense  involved 
in  reproducing  aluminum  blades  is  warranted  only 
when  excessive  stresses  or  very  thin  sections  are  in- 
volved.   (Author) 

Springfield  Armory,  Mass. 
INVESTIGATION  OF   HIGH  DENSITY  RIGID  FOAMS, 
by  K.  A.  Jorczak.   Rept.  on  Research  of  Materials  for 
High  Temperature  Uses.    20  Nov  59,   lOp.   SA-TR18- 

1068. 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  944 

An  Investigation  was  conducted  to  obtain  data  to  as- 
certain whether  urethane  foam  materials  (20  Ib/cu  ft) 
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can  be  Increased  to  higher  densities  and  to  determine 
the  practicality  of  using  fiber  glass  as  a  filler.    Re- 
sults indicate  that  rigid  urethane  foams  of  a  density 
greater  than  20  Ib/cu  ft  can  be  molded  and  that  fiber 
glass  filler  does  not  influence  significantly  the  physi- 
cal properties  of  the  foams.    Test  procedures  are 
given,  and  results  discussed.  (Author) 

Rubber  and  Elastomers 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
DEVELOPMENT  OF  AN  OZONE   RESISTANT  SYN- 
THETIC RUBBER  COMPOUND  FOR  LOW  TEMPERA- 
TURE SERVICE,  by  Doris  V.  Steele  and 
H.  E.  Mathews.  Jr.   4  Dec  58,  25p.  6  refs.    NAVORD 
rept.  6241;  AD-214  482. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  289 

A  program  to  develop  rubber  diaphragms  for  the 
Hydrostatic  Switch  )6l-46C  was  carried  out.    Various 
formulations  based  on  a  styrene- butadiene  pxjlymer 
were  compounded  and  evaluated  for  low  temperature 
flexibility,  aging,  and  ozone  resistance  under  outdoor 
and  accelerated  laboratory  environmental 
conditioning. 


Rubber  Lab. ,  Mare  Island  Naval  Shipyard, 

Vallejo,  Calif. 
DEVELOPMENT  OF  METHOD  FOR  DETERMINING 
RESISTANCE  OF   RUBBER  TO  ABRASION  BY  SAND- 
BLAST, by  J.  Oser.  11  May  59,  14p.  4  refs .  Rept. 
no.  31-5;  AD-215  666. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  283 

An  app>aratus  and  a  method  were  develop>ed  for  quanti- 
tative evaluation  of  the  relative  abrasion  resistance  of 
vulcanizates  to  sandblast.  A  Hevea  gum  vulcanizate, 
and  two  Hevea  vulcanizates  containing  40  and  50  parts  . 
respectively,  of  carbon  blacks  were  tested  by  means 
of  the  apparatus  .  The  gum  vulcanizate  exhibited  a 
higher  abrasion  resistance  than  the  two  black-loaded 
vulcanizates  .  The  abrasion  resistances  of  all  of  the 
vulcanizates  decreased  as  the  impact  angle  of  the 
abrasive  was  reduced. 


Trionics  Corp.,  Madison,  Wis. 
HEAT  RESISTANT-ELASTOMERIC  MATERIAL 
COMBINATIONS  AND  FORMS,  by  Roben  E.  Staple- 
ton  and  James  Pappis  .   Final  rept.  on  Contract  NOas- 
58-437-c.  30  Jan  59,  44p.  167  refs.  AD-229  209. 
Order  from  OTS  $1 .25  PB  161  813 

Plasticizing  of  glass:  A  glass  composition  of  23.8% 
arsenic,  42.8%  thallium  and  33.4%  sulfur,  by  weight, 
was  prepared.  A  very  plastic  product  was  formed 
upon  rapid  or  slow  cooling  of  a  heated  composition  of 
60%  sulfur  and  40%  glass  .  Centrlfuging  the  product 
resulted  in  a  brittle  glass  phase  and  a  plastic  sulfur 
phase .  Irradiation  polymerization  of  inorganic  poly- 
(gers:  Phosphonitrilic  chloride  was  prepared  by  the 
reaction  of  tetrachloroethane  with  phosphorus  penta- 
chloride  and  the  polymerization  of  the  resultant  mix- 
ture of  trimer  and  tetramer  compounds  by  heat  treat- 
ment. Phosphonitrilic  chloride  was  very  elastic  be- 
low 300°C  but  gradually  lost  its  elasticity  and  decom- 


posed above  this  temperature.  Ductile  silver  com- 
pounds: Rods  and  sheets  of  silver  chloride  were 
slowly  bent  through  an  angle  of  90°  without  breaking. 
The  ductility  of  the  silver  chloride  appeared  to  de- 
crease with  time  when  the  cast  and  pressed  specimens 
were  exposed  to  light  after  forming. 


MATHEMATICS 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U. ,  Calif. 
ALTERNATIVE  SEQUENCES  OF  SAMPLING  RATES 
FOR  TIGHTENED  MULTILEVEL  CONTINUOUS 
SAMPLING  PLANS,  by  Donald  Guthrie  and 
M.  V.  Johns,  Jr.  Technical  rept.   no.   36  on  Contract 
N6onr-25126.    18  Feb  58.  29p.   3  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  138  268 

The  purpose  of  this  report  is  to  propose  a  new 
scheme  for  selecting  the  sequence  of  levels  to  be 
used  in  tightened  multi- level  continuous  sampling 
plans  of  the  type  MLP-T  given  by  Derman,   Littauer, 
and  Solomon  (Annals  of  Mathematical  Statistics, 
28(1957)395-404).    Certain  advantages  of  the  new 
levels  are  exhibited  when  k  ,  the  number  of  levels, 
is  infinite  and  a  criterion  for  comparison  of  the  two 
schemes  is  proposed  for  the  case  of  finite  k  .    In 
addition,  AOQ  and  AFI  functions  are  given  and  con- 
tours of  constant  ACXJL  are  plotted  for  the  two 
schemes. 


Applied  Mathematics  and  Statistics  Labs. ,  Stanford 

U.,  Calif. 
ON  SCHLICHT  TRANSFORMATIONS  BY  FUNCTIONS 
OF  TWO  COMPLEX  VARIABLES,  by  Zygmunt 
Charzynski.    Rept.  on  National  Science  Foundation 
Grants  3661  and  10375.   4  May  60,  23p.  9  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  354 


Brown  U.,  Providence,  R.  I. 
EXTENSIONS  TO  THEORY  OF  TIME  SERIES 
ANALYSIS,  by  W.  Frelberger.    Quarterly  rept.  no.  5, 
1  Aug-31  Oct  59,  on  Contract  DA  36-039-8C-78130. 
[1959]  lip.  3  refs.    AD-233  473. 
Order  from  LC  ml$2. 40,  ph$3.  30  PB  147  414 

The  present  study  has  concentrated  on  the  case  of 
a  stochastic  process  where  the  sample  values  are 
uncor related  (i.e. ,  Ex^x^6^,  with  a  flat  sf)ectral 
density.   This  would  correspond  either  to  white  noise 
or  to  bandlimlted  noise  with  a  correlation  function 
(sin  irt)/irt,  sampled  at  the  zeros  (i.e. ,  t-1,2, ...). 


Bureau  of  [Naval  Weapons]  Washington,   D.  G 
TABLE  OF  CIRCUMFERENCES  AND  AREA& 
21  Mar  47,   103p.   NAVORD  OD.   5797. 
Order  from  LC  ml J5.  70,  ph$16.  80         PB  148  651 

The  computations  are  based  on  the  value  of  'J'  to 
eight  significant  figures,   with  a  partial  adjustment 
for  the  rounding  error  in    tt.    The  tabulated  values 
of  the  Circumference  and  Area  are  in  error  by  at 
most  one  unit  in  the  last  place.  (Author) 
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California  U.  [Berkeley  1^  ^,,^^,^ 

SYSTEMS  OF  DIFFERENTIAL  FORMS.    INCLUDING 
KURANISHIS  THEORY  01*  TOTAL  PROLONGA- 
TIONS, by  Harold  H    Johnson.   Technical  rept.  no.  2 
on  Contract  DA  04 -200-ORt)- 456.    [1953]  84p.  6  ref8. 
OOR  rept.  no.  1503.2;  AD-138  694. 
Order  from  LC  mi$4.80.  ph$13.80  PB  147  859 

E.  Cartans  theory  at  diffej-ential  forms  and  their 
integral  manifolds  is  outlined.    Systems  erf  differential 
forms  are  studied  on  a  real  analytic  n-dimensional 
abstract  manifold  V.    All  the  results  are  local  so  an 
assumption  is  made  that  Visa  ball  in  Euclidean 
n-space.   The  fundamental  concepts,  which  include 
contart  elements,  systems  of  differential  forms, 
polar  equations,  independent  variables,  and  prolonga- 
tions, are  explained.   The  Cartan-KShler  theorem  and 
the  Cauchy-Kowalewski  theorem,  and  the  systems  in 
involution  are  discussed,    fn  exposition  erf  Kuranishi's 
theory  of  prolongation  is  presented  in  detail. 


Carnegie  Inst,  of  Tech. ,  Pittsburgh,  Pa. 
AN  EXTENSION  OF  THE  |CONCEPT  OF  THE  MINI- 
MUM IN  CALCULUS.  AND  THE  CALCULUS  OF 
VARIATIONS,  by  A.  Bomb^rault  and  E.  Saibel.  Tech- 
nical rept.  no  9  on  Contradt  DA  36-061-ORD-495. 
[1952]  28p.  8  refs.  QT-OiO-lSA-TR?;  OOR  rept. 
no.  1156.11;  AD-155  100.  , 
Order  from  LC  mi$2.70,  ih$4.80  PB  147  864 

Analogs  to  the  minimum  problem  of  the  calculus  and 
calculus  of  variations  are  fetated  which  may  have  use 
in  describing  interacting  physical  systems  .  The 
authors  obtain  necessary  donditions  that  such  gener- 
alized minima,  which  are  [railed  "polymininu"  ,  exist . 
Existence  theorems  which  depend  strongly  upon  fixed 
point  theorems  are  also  ptoved  .   Approximation 
methods  corresponding  to  JRayleigh  Ritz  and  finite  dif- 
ference methods  are  suggested.   Plans  are  being  made 
to  give  an  application  of  the  theory  developed  here  to 


a  physical  problem.   (AuthDr) 


Chicago  U.,  111.  , 

INVESTIGATIONS  IN  ABSTTRACT  ANALYSIS,  by 
Irving  E.  Segal.  Final  rept.  on  Contract  N6orl-02053. 

1959]  4p.  13  refs.  AD -22^006. 
Order  from  LC  mi$1.80,  ^1.80  PB  147  700 

The  project  has  been  genejrally  oriented  towards  the 
mathematical  formulation! of  quantum  field  and  ele- 
mentary particle  theory,  imd  related  purely  mathe- 
matical questions  in  operator  theory,  harmonic  analy- 
sis ,  and  the  theory  of  functional  integration. 


Chicago  U.,  111.  ,  _^„., 

SEMI -SIMILARITY  INVARIANTS  FOR  SPECTRAL 
OPERATORS  ON  HILBERT  SPACE,  by  Alvin  N. 
Feldzamen.  Technical  nope  no.   1  on  Contract 
AF  49(638)693.  May  60.  78p.   34  refs.  AFOSR  TN- 
60-506.  _ 

Order  from  LC  mi$4.  50.  |ph$l2.  30  PB  148  091 

I 
This  report  presents  in  detail  the  beginnings  of  an 
equivalence  theory  for  operators  on  Hilbert  and  Banach 
spaces  patterned  after  a  (pmplete  finite -dimensional 
theory. 


[Columbia  U  . ,  New  York.] 
A  CLASS  OF  SMOOTH  BUNDLES  OVER  A  MANI- 
FOLD, by  James  Eells  .  Jr.  [Rept.  on  Contract  Nonr- 
266(57).]  [1959]  22p.  10  refs. 
Order  from  LC  mi$2.70.  ph$4.80  PB  147  702 

This  paper  illustrates  certain  constructions  of  impor- 
tance in  the  geometry  of  snKxsth  manifolds  .  It  is 
proved  that  a  homogeneous  space  B  of  a  connected  Lie 
group  G  can  always  be  represented  as  a  homogeneous 
space  of  a  contractible  Lie  group  E.  necessarily  d 
infinite  demension  in  general .  An  examination  is  made 
of  relations  between  the  Lie  algebra  of  G  and  that  of 
E  (this  latter  being  a  Banach-Lie  algebra),  in  case 
G  is  compact  and  semi -simple. 


Columbia  U. ,  New  York. 
THE  CONTENT  OF  A  DAM  AS  THE  SUPREMUM 
OF  AN  INFINITELY  DIVISIBLE  PROCESS,  by 
J    Gani  and  R.   Pyke.    Rept.  on  Contract  Nonr-266(59). 
[1959]  23p.   16  refs.    CU-7-59-Nonr-266(59)MS; 
AD-219  929. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  693 

The  relation  is  discussed  between  the  content  of  a  dam 
and  the  supremum  of  a  certain  infinitely  divisible 
process.    The  fact  is  pointed  out  that  the  distribution 
functions  of  the  supremum  over  time  0  ^  i  ^T  of  a 
Pbisson  process  with  shift,  and  the  content  at  time 
T  of  a  dam  with  Pbisson  inputs  and  a  constant  release 
rate  have  identical  forms.    The  backward  Kolmogorov 
equation  of  the  first  process  is  shown  to  be  identical 
with  the  forward  equation  of  the  second.    A  closer  re- 
lation between  the  2  processes  is  proved  to  exist,  and 
a  new  definition  for  dam  processes  in  discrete  time 
is  given.    This  is  generalized  to  dam  processes  in 
continuous  time  whose  net  inputs  are  from  a  wide 
class  at  infinitely  divisible  processes.    The  distri- 
bution function  of  the  total  time  during  which  such 
dams  are  empty  and  non-empty  is  found.    A  simpli- 
fication of  the  double  Laplace  transform  is  obtained 
for  the  distribution  function  of  the  supremum  over 
0  <  t  <  T  of  certain  infinitely  divisible  processes 
with  positive  jumps.  (Author) 


Cornell  U.,  Ithaca,  N.  Y. 
A  MINIMAX  TEST  OF  FIT.  by  Lionel  Weiss.    Rept. 
on  Contraa  [Nonr- 266(04)].    [1959]  15p.    2  refs. 
Order  from  LC  mi$2. 40.  ph$3. 30  PB  146  050 

Two  things  are  noted,  first,  limiting  attention  to  the 
class  of  density  functions  which  consist  of  horizontal 
line  segments  is  not  too  great  a  restriction,  since  any 
density  function  satisfying  mild  regularity  conditions 
can  be  arbitrarily  closely  approximated  by  a  density 
function  in  our  class.    Second,  our  definition  of  dis- 
tance is  a  rather  peculiar  one.    Its  purpose  is  to 
guarantee  that  the  alternatives  to  the  hypothesis  differ 
from  the  uniform  density  function  over  a  long  enough 
interval  to  give  us  some  chance  of  detecting  the 
difference. 


Georgia  U.  ,  Athens. 
CENTRALLY  TRUNCATED  SAMPLES  FROM  A 
NORMAL  DISTRIBUTION,    by  A.  Clifford  Cohen,  Jr. 
Final  rept.  for  1  Oct  52-31  Dec  58  on  Estimation 
from  Restricted  Samples,  Contracts  DA  01-009- 
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ORD-288  and  DA  01-009-ORD-463.   15  Jan  59,   12p. 

18  refs.   AD  212  023. 

Order  from  LC  nu$2.  40,  ph$3.  30  PB  147  871 

An  investigation  is  presented  concerning  the  maximum 
likelihood  estimation  of  the  mean  ^  and  the  standard 
deviation  »"  of  a  complete  normal  distribution  for  which 
the  probability  density  function  is 
f(x)  »  (<T/2ir)-^  exp  -(x  -^)2/2o^,  -•    x  «,    when 
samples  are  centrally  truncated  (when  they  are  se- 
lected only  from  the  remainder  of  the  distribution 
after  removal  of  the  center  section).    Estimators  are 
derived  using  the  procedures  of  singly  and  doubly 
truncated  samples. 


Hebrew  U.  (Israel). 
THE  PRODUCT  OF  SUMMABILITY  METHODS:  NEW 
CLASSES  OF  TRANSFORMATIONS  AND  THEIR 
PROPERTIES,  by  Amnon  Jakimovski.    Technical 
Scientific  note  [no.  2,  pt.  2]  on  Contract  AF  61(052)  187. 
Aug  59.  77p.  20  refs.    AFOSR-TN-59-816;  AD-23207L 
AD- 232  071. 
Order  from  LC  miV4.  50.  ph$12.  30  PB  146  101 

Two  new  classes  of  transformation,  which  nriight  be 
looked  upon,  respectively,  as  the  sequence-to- 
function  analogues  to  the  generalized  (and  quasi-) 
Hausdorff  transformations  are  defined  and  investi- 
gated.   (Author) 


Institute  for  Advanced  Study,  Princeton,  N.  J. 
A  MEASURE  OF  ASYMMETRY  FOR  CONVEX 
SURFACES,  by  E.  Asplund,  G.  Bredon  and 
B.  GrUnbaum,    RepL  on  Contract  AF  49(638)253. 
Apr  60,  4p.  2  refs.    AFOSR-TN-60-403. 
Order  from  LC  mi$l.  80.  phjl.  80  PB  147  518 

Generalizing  results  of  G.  v.  Sz.  Nagy  it  is  proved 
that  the  surface  centroid  of  any  convex  body  K  in 
E".  ni  2.  divides  the  distance  between  any  pair  of 
parallel  siqjporting  hyperplanes  of  K  in  ratio  less 
than  2n-l,  this  being  the  best  possible  bound. 
(Author) 


Institute  for  Advanced  Study.  Princeton.  N.  J. 
ON  A  MEASURE  OF  ASYMMETRY  OF  CONVEX 
BODIES,    by  E.  Asplund  E,  Grosswald.  and 
B.  GrUnbaum.    Rept.  on  Contract  AF  49(638)253. 
Mar  60,  7p.  9  refs.   AFOSR-TN-60-359. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  147  516 

A  new  measure  of  asymmetry  of  convex  bodies  in 
Euclidean  spaces  is  defined  and  some  of  its  properties 
established.    As  far  as  is  known,  this  is  the  first 
measure  according  to  which  the  n-dimensional  simplex 
is  not  the  most  asymmetric  n-dimensional  convex 
body  for  ni3.    (Author) 


Institute  for  Fluid  Dynamics  and  Applied 
Mathematics,  U.  of  Maryland,  College  Park. 
EXTENSIONS  OF  THE  LAPLACE  CASCADE 
METHOD,  by  John  Hilary  Billings.    Rept.  on  Contract 
AF  49(638)228.    Apr  60,   133p.  40  refs.   Technical 
note  BN-209;  AFOSR-TN-60-503. 
Order  from  LC  mi$6.  90,  phJ21.  30         PB  147  525 


The  Laplace  cascade  method  for  hyperbolic  equations 
Uxy-f-a(x,  y)  UxKx,  y)    Uy+  c(x,  y)  u  =  0  is  extended 
to  systems  of  second  order  hyperbolic  equations. 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
A  SPEQAL  HILL'S  EQUATION  WITH  DISCONTINU- 
OUS COEFFICIENTS,  by  Harry  Hochstadt.  Rept.  on 
Contract  AF  49(638)229.  Mar  60,   I9p.  5  refs.   Re- 
search rept.  no.  BR-32;  AFOSR-TN-60-322. 
Order  from  LC  niiJ2.  40.  ph$3.  30  PB  147  560 

The  equation 
y"-f  X^/'(x)y=  0 

/»(x)rl  |x!il 

z  a2        l<|xl<L 
is  investigated,   .^(x)  is  taken  as  a  periodic  function  of 
period  2L  and  defined  as  above  in  the  interval  ( -L.  L). 
The  nature  of  the  characteristic  values  X  for  which  the 
equation  has  solutions  of  period  L  and  2L  is  investi- 
gated.   Stability  charts  are  drawn  showing  for  which 
values  of  a^  and  A  all  solutions  are  bounded,  and  for 
which  some  solutions  are  not  bounded.   (Author) 


Naval  Ordnance  Test  Station.  China  Lake.  Calif. 
ESTIMATES  OF  VARIANCES  AND  COVARLVNCES  OF 
MEASUREMENTS  CORRECTED  BY  THE  PRINCIPLE 
OF  CONDITIONED  OBSERVATIONS  WITH  APPLICA- 
TIONS TO  DATA  REDUCTION  PROBLEMS,  by 
Frank  Reed.    Jan  58,  37p.  5  refs.  NOTS  1275; 
NAVORD  rept.   4953;  AD-219  427. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  148  044 

A  method  is  presented  for  estimating  variances  and 
covariances  of  measurements  that  are  corrected  by 
the  method  of  conditioned  observations.    The  case 
where  measurements  are  related  by  linear  functions  is 
discussed  first.    The  theory  developed  is  applied  to  the 
general  data  reduction  problem.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
FIR^  AID  FOR  PET  PROJECTS  INJURED  IN  THE 
LAB  OR  ON  THE  RANGE,  OR,  WHAT  TO  DO  UNTIL 
THE  STATISTICIAN  COMES,  by  R.  M  McClung. 
29  Jan  52,  59p.  11  refs.  Technical  memo.  1113. 
Order  from  LC  mi$3.  60,  ph.%9.  30  PB  148  051 

The  concept  of  confidence,  the  use  and  computation  of 
confidence  and  tolerance  limits,  and  a  method  for 
determining  the  significance  of  the  difference  in  two 
or  more  sample  means  are  discussed  in  an  elementary 
manner.   (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
A  TABLE  OF  PROBABILITY  DISTRIBUTIONS  USE- 
FUL IN  WAR  GAMES  AND  OTHER  COMPETITIVE 
SITUATIONS,  by  H.   L.   Toothman.   Final  rept. 
16  May  60,  92p.   1  ref.   NRL  rept.   no.  5480. 
Order  from  LC  mi $5.  40,  ph$15.  30         PB  145  721 

A  formula  for  a  probability  distributicm  has  been  com- 
puted and  tabulated  by  a  digital  computer  in  terms  of 
its  four  arguments.    The  formula  gives  the  probability 
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of  t  successes,  if  each  of  jh  players  making  r  succes 
sive  plays  has  probability  p^  of  success  in  each  play, 
and  probability  of  P2  of  beifig  eliminated  from  sub- 
sequent play.    The  argumetit  p^  ranges  from  -01  to 
.  95,  P2  ranges  from  .  00  tq  .  90,  and  m  and  r  range 
from  I  to  4.    The  competit^e  situation  can  also  be 
described  in  terms  erf  a  ratidom  walk  on  three  points 
with  two  absorbing  barrier! 


North  Carolina  U.  ,  Chapel  Hill. 
ON  STOCHASTIC  MATRICES  WITH  A  NON-TRIVIAL 
GREATEST  POSITIVE  RO<trr,  by  Alfred  Brauer.    UNC 
Technical  rept.  no.   12  on  Contract  AF  18< 603)38. 
Nov  59,  9p.  9  refs.    AFOSH-TN-59-933. 
Order  from  IXmiS  1.80,  f^  1.80  PB  148  024 

The  greatest  positive  characteristic  root  of  an  unre- 
duced stochastic  matrix  A  is  the  trivial  root  1.   In 
this  paper  such  matrices  A  are  considered  which  have 
a  non-trivial  greatest  p>08iCive  root  which  is  less  than 
the  trivial  root  1 ,  but  greater  than  or  equal  to  the 
absolute  value  of  all  the  otfter  characteristic  roots. 
(Author) 


Purdue  U.   [Lafayette,   Indl  ] 
NORMAL  OPERATORS  ON  THE  BANACH  SPACE 
LP(-««,w).    PART  L    BOU»JDED  TRANSFOR- 
MATIONS, by  G.   L.   Kxabbe.   Technical  note  no.  Son 
Contract  AF  49(638)505.    29  Nov  59,  23p.    12  refs. 
AFOSR  TN-59-1115. 
Order  from  LC  miJ2.  70,  p^H  80  PB  146  385 


Purdue  U.  [Lafayette,  Ina  ] 
NORMAL  OPERATORS  ON  THE  BANACH  SPACE 
LP(-oo,oo).    PART  II.   UNOOUNDED  TRANSFOR- 
MATIONS, by  G.  L.  Krabbje.    Technical  note  no.  4 
on  Contract  AF  49(638)505.    20  Nov  59,  8p.  5  refs. 
AFOSR  TN-59-1116,  AD-2J2  460. 
Order  from  LC  nru$l.  80,  phjl. 


RIAS,  Baltimore,  Md. 
AUTOSYNARTETIC  SOLUTHONS  OF  DIFFERENTIAL 


80 


PB  146  384 


EQUATIONS,  by  D.  C.   Lewtis.    Rept. 
AF  49(638)382.    May  60,  64J).  5  refs. 
rept.  60-12;  AFOSR -TN-60M 38. 
Order  from  LC  mi$3.90,  pJ|$10.  80 


on  Contract 
Technical 

PB  148  014 


Rice  Inst. ,  Houston,  Tex.' 
A  NUMERICAL  METHOD  FOR  THE  SOLUTION  OF 
A  PARABOLIC  SYSTEM,   by  Jim  Douglas,  Jr.   Rept.  on 
Contract  AF  49(638)632.  9  Feb  60,   I6p.   10  refs. 
AFOSR-TN-59-1121;  AD-2$2  551. 
Order  from  LC  mi$2.  40,  pb$3.  30  PB  146  383 

A  numerical  method  for  approximating  the  solution  of 
a  nonlinear  parabolic  system  is  presented.    An  iter- 
ative method  for  treating  tlie  algebraic  equations  aris- 
ing at  each  time  step  is  discussed.   (Author) 

University  Coll.  ,  Cork  (Eire). 
THE  ABSOLUTE  CONVERGENCE  OF  CERTAIN 
LACUNARY  FOURIEB   SERIES,  by  Siobhan  O'Shea. 
Technical  note  no.  6  on  Contract  AF  61(514)1399: 
[1956]  13p.  2  refs.    AFOSR*TN-59-883;  AD- 226  388. 
Order  from  LC  mi$2.  40,  pW3.  30  PB  146  100 


Let  f(x)  be  measureable  and  periodic  with  period  277^ 
and  satisfy  a  uniform  Lipschitz  condition  of  order 
a(0^a^l)  in  every  finite  interval.    Let  the  Fourier 

1  ** 

series  of  f  be  ^ao*    Z    (an  ^^^  ^^  ^  ^n  sin  nx).    Re- 
sults for  the  cases  0<a^  ^  are  interpolated  between 

^  1 

the  following  2  theorems:  (1)  if  a  >2.  then 

^  dSnl"*"  bn|)<«ft;  and  (2)  if  a=p  ^nd  an"bn  =0  ex- 
cept possibly  for  n=  nk,  where 


[  a=p  and  an"bn  =0  ex- 

;re  (njA  is  a  sequence  erf' 

,.     V  /"k->-  U  ,     ,. 
hm  inf    >  1,  then 


positive  integers  satisfying 
'-'  (1  aij+   bnl  )<*>^  is  true. 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
TWO-WAY  RANK- SUM  TESTS  FOR  DISPERSIONS, 
by  A.   R.  Ansari  and  R.   A.  Bradley.    Technical  rept. 
no.  9  on  Development  of  Statistical  Methods  for  Ex- 
perimental Designs  in  Quality  Control  and  Surveillance 
Testing,  Contract  Nonr- 2 352(01).    Aug  59,  31p.  14  refs. 
AD- 225  593. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  190 

Non- parametric  2-sarr^)le  tests  are  investigated  on 
dispersions.    X-  and  Y-samples  of  m  and  n independent 
observations  are  considered  from  population  with  con- 
tinuous cumulative  distribution  functions  F(u)  andG(u). 
For  the  basic  test,  the  difference  in  location^of  the  2 
populations  are  known  and  the  2  samples  are  adjusted 
to  have  equal  locations.    Taking  these  location  param- 
eters to  be  zero,  the  hypothesis  G(u)  =F(u)  is  tested 
against  alternative  of  the  form  G(u)  =  F(9  u),  where 
65^1.    The  2  samples  are  ordered  in  a  single  joint 
array,  and  ranks  are  assigned  from  each  end  of  the 
joint  array  towards  the  middle.    The  statistic  used  is 
W,  the  sum  of  ranks  for  the  X- sample.   The  distribution 
of  W  is  studied,  the  first  4  moments  of  Ware  developed, 
a  normal  approximation  to  the  null  distribution  of  W  is 
devised,  and  large- sample  properties  of  the  W- test  are 
considered.    Other  non-parametric  tests  of  dispersions 
are  reviewed.    A  modified  test  is  suggested  where  the 
difference  in  peculation  locations  is  not  known.    Its 
properties  are  investigated  for  a  limited  sampling 
study.    The  study  indicates  there  is  no  great  difference 
in  the  moments  of  W  for  either  test. 


[Washington  U. ,  Seattle) 
EXPLICIT  PERTURBATION  FORMULAE  AND  CON- 
VERGENCE THEOREMS,  by  F.  H.  Brownell.    [Rept. 
on  Contract  Nonr -477(20)).    [1958)  28p.  4  refs. 
AD-214  098. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  295 

Perturbation  theory  is  developed  for  a  A  in  the  point 
spectrum  with  finite  multiplicity  m  of  a  Banach  or 
Hilbert  space  linear  operator  by  giving  explicit  for- 
mulas for  the  eigenvalue  and  the  eigenvector  series 
covering  all  possible  splitting  cases.   The  conver- 
gence of  these  series  is  proved  by  using  majorants, 
and  error  estimates  are  given  under  suitable  bounded- 
ness  assumptions  for  a  few  special  splitting  cases. 
These  arguments  can  be  carried  over  to  any  given 
splitting  case.   An  example  is  given  of  a  nonisolated 
Ajo  for  which  the  boundedness  and  other  assumptions 
hold. 
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[Washington  U. ,  Seattle). 
A  NOTE  ON  KATO'S  UNIC^UENESS  CRITERION 
FOR  SCHRODINGER  OPERATOR  SELF -ADJOINT 
EXTENSIONS,  by  F.  H.  Brownell.  [Rept.  on  Contract 
Nonr- 477(20)].  [1951]  28p.  4  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  296 


Wayne  State  U. ,  Detroit,  Mich. 
ON  AXIOMATIC  APPROACH  TO  HOMOLOGY 
THEORY  WITHOUT  USING  THE  RELATIVE  GROUPS, 
by  Sze-Tsen  Hu.   Technical  note  no.  8  on  Contract 
AF  49(638)179.   Apr  60,  18p.  5  refs.    AFOSR-TN- 
60-371. 
Order  from  LC  mi$2. 40.  ph$3.  30  PB  148  023 

Recently,  DkPuppe  proposed  a  new  axiomatic  approach 
to  homology  theory  without  using  the  relative  groups. 
Since  he  used  a  base  point  in  each  space  throughout  his 
approach,  he  can  prove  the  uniqueness  theorem  only 
for  connected  CW- complexes.    In  the  present  note, 
Puppe's  axicmatic  approach  is  improved  by  removing 
the  base  point.   After  the  base  point  has  been  removed 
from  the  theory,  it  turns  out  that  the  uniqueness 
theorem  can  be  proved  for  all  CW-complexes. 
(Author) 


Wisconsin  U.  ,  Madison. 
ALGEBRAS  OF  LINEAR  TRANSFORMATIONS,   by 
R.  Creighton  Buck.    Technical  rept.   no.  4  on  Repre- 
sentation and  Characterization  Problems  for  Analytic 
Functions,  Contract  DA  11-022-ORD- 1851.    Nov  56, 
20p.  6  refs.  OOR  rept.    1406.  4M. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  138  139 

One  definition  of  harmonic  analysis  is  that  it  is  the 
study  of  a  group  in  terms  of  the  function  spaces  de- 
fined on  it.  In  the  present  paper,  he  shall  describe  a 
general  approach  which  is  based  upon  a  shift  in  the 
point  of  view,  accomp)anied  by  an  elaboration  of  the 
underlying  structure. 


Wisconsin  U.  ,  Madison. 
FUNCTIONS  OF  RESTRICTED  VARIATION,    by 
Preston  G.  Hammer.    Technical  rept.  no.   8  on 
Studies  in  Numerical  Analysis,  Contract  DA  11-022- 
ORD-2301.    Mar  58,  26p.   15  refs.    OOR  rept.  no. 
1626.9;  AD- 137  081. 
Order  from  LC  mi$2.  70,  phH  80  PB  147  870 

A  detailed  analysis  is  made  of  the  oscillations  or 
real-valued  functions  defined  on  a  simply  ordered  set. 
A  new  class  of  functions,  those  of  restricted  varia- 
tion, is  singled  out  which  include  the  class  of  functions 
of  bounded  variation.    The  concept  of  a  function  of 
restricted  variation  is  a  generalization  of  the  concept 
of  a  Cauchy  sequence.    The  concept  of  the  k-variations 
of  functions  is  introduced.    This  concept  is  derived 
from  the  restriction  of  the  number  of  points  in  a  parti- 
tion to  a  most  k  and  is  essential  to  the  definition  of 
the  restrictedness  of  variation.    The  syntonicity  of 
function  pairs  is  defined  in  order  to  obtain  necessary 
and  sufficient  conditions  that  the  total  variation  of  a 
sum  of  rwo  functions  is  the  sum  of  their  total  variations. 
The  syntonicity  concept  is  required  to  obtain  the  full 
converse  to  the  theorem  giving  the  usual  decomposi- 
tion of  a  function  of  bounded  variation. 


Wisconsin  U. ,  Madison. 
REPRESENTATION  AND  CHARACTERIZATION 
PROBLEMS  FOR  ANALYTIC  FUNCTIONS,  by 
R.  Creighton  Buck.   Final  rept.  on  Contract  DA  11- 
022-ORD-1851.   July  58,  19p.  11  refs.    CXDR  rept. 
no.   1406.8;  AD- 200  195. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  867 

Expansion  theory:  Results  of  a  study  dealing  with  a 
general  approach  to  the  expansion  of  analytic  functions 
in  polynomial  series  are  outlined  and  reported  in 
Ergebnisse  der  Mathematik  no.  19,  published  by 
Springer -Ver lag  in  Germany.   Transformation  alge- 
bras: A  study  was  made  of  the  properties  of  the  alge- 
bra of  real  valued  functions  on  a  general  locally  com- 
pact space.   Studies  were  also  made  on  the  algebra  of 
continuous  linear  transformations  applied  to  topology. 
(Portions  of  this  report  will  not  reproduce) 

I 

Computing  Devices 


Ballistic  Research  Labs . ,  Aberdeen  Proving 

Ground,  Md. 
A  SURVEY  OF  ENIAC  OPERATIONS  AND 
PROBLEMS,  1946  -  1952,  by  W .  Barkley  Fritz. 
Aug  52,  27p.  53  refs.  Memo  rept.  no.  617. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  458 

The  primary  interest  of  the  pap>er  is  the  brief  de- 
scriptions given  of  the  specific  unclassified  problems 
completed  during  this  period.  It  is  hoped  that  indi- 
viduals not  yet  in  immediate  contact  with  high  speed 
computers  will  gain  some  insight  into  the  type  of 
problems  which  machines  make  accessible  to  compu- 
tation. Pertinent  reference  material  is  given  to  a  va- 
riety of  unclassified  published  material  related  to 
these  completed  programs  .  (Author) 


Catholic  U.  of   America,  Washington,   D.   C. 
RESEARCH  ON  HIGH  TEMPERATURE  FERRO- 
ELECTRIC STORAGE  MEDIA,  by  Charles  F.  Pulvari. 
Rept.  on  Contract  AF  33(616)5736.    Apr  60,   123p. 
21  refs.  WADD  Technical  rept.  60-146. 
Order  from  OTS  $2.  75  PB  161  805 

Work  was  conducted  to  develop  a  ferroelectric  ma- 
terial cajjable  of  operating  at  a  temperature  possibly 
as  high  as  5(X)°C.  ,  to  investigate  the  various  devel- 
oped materials  and  their  possible  use  as  a  digital 
computer  element  capable  erf  operating  at  high  tem- 
peratures, and  to  study  switching  phenomena  and  their 
relationship  to  crystal  structure  in  order  to  determine 
the  possibility  erf  a  threshold  switching  field. 


David  Taylor  Model  Basin,  Washington,   D.   C. 
AUTOMATIC  ROUTINES  FOR  PROGRAMMING 
MANAGEMENT  DATA  PROBLEMS  ON  UNIVAC  I 
AND  'I,  by  Rita  M.   Horbett,  Arthur  Shapiro  and 
others.    Oct  58,  73p.   2  refs.    Rept.    1241;  AD- 206  648. 
Order  from  LC   mi$4.  50,  ph$12.  30         PB  147  464 

A  collection  of  automatic  programming  routines  is 
presented.    These  routines  are  designed  for  the  Uni- 
vac,  a  high-speed,  automatic,  electronic,  digital 
computer.    Routines  are  included  which  perform  the 
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functions  of  edit,   sort,  rierge,  and  data  conversion. 
A  detailed  description  is  given  of  the  capabilities 
and  limitations  of  the  routines,  and  full  directions 
on  how  to  use  them.    (Aunior) 


I 


Lockheed  Aircraft  Corpt  ,  Sunnyvale,  Calif. 
AUTOMATIC  ERROR  AJ<ALYSIS  IN  DIGITAL  COM- 
PUTATION,   by  Ramon  E,  Moore.    Technical  rept. 
28  Jan  59,  64p.   LMSD-4a42I. 
Order  from  LC  ml$3.  90,  ph$IO.  80  PB  147  669 

This  technical  report  introduces  a  systematic 
approach  to  the  general  *ibject  of  digital  computation. 
The  objective  of  the  study  is  to  mechanize  a  complete 
error  analysis  for  any  digital  computation.  A  met'iod 
for  such  mechanization  14  described,  by  which  the 
digital  computer  is  to  deliver  error  bounds  along  with 
every  approximation.    (Author) 


Lockheed  Aircraft  Corp 


Sunnyvale,  Calif. 
PLASTIC  NEURONS  AS  MEMORY  ELEMENTS,  by 
D.  G.  WilUs.   Technical  rept.  June  59,  29p.   14  refs. 
LMSD-48432-1;  AD- 219  139;  Supersedes  LMSD-48432; 
AD-217  265.  | 

Order  from  LC  mi$2. 70,  ph$4.  80  PB  147  670 

A  study  was  conducted  ihut  defines  precisely  a  class  of 
plastic  neuron  models,  determines  their  information 
storage  capacity,  and  sh0ws  the  mechanism  by  which 
Information  can  be  read  Into  and  out  of  a  system  of 
such  neurons  on  a  random  access  basis.   The  neuron 
model  investigated  has  at  arbitrary  number  n  erf  input 
leads  and  one  output  lead    At  any  time  step  the  1th  in- 
put lead  will  have  some  Synaptic  value  Sj  associated 
with  it,  and  will  be  carrying  some  signal  Cj,  which  is 
either  1  or  0  (firing  or  nt*  firing).   The  neuron  will 
fire  and  produce  a  1  signpl  on  its  output  lead  if,  at  the 

previous  time  step,   L   e^  si^T  where  T  is  some 

threshold  value.   The  synaptic  value  Sj  will  increase, 
decrease,  or  remain  uncjianged  at  each  time  step  de- 
pending upon  the  firing  condition  of  the  neuron  and  the 
signal  just  carried  by  th4  ith  lead.   The  storage 
capacity  of  this  neuron  niodel  is  determined  principally 
by  the  long  term  stabihty  of  the  a  values,  and  for  any 
reasonable  number  of  inputs  appears  to  be  compatible 
with  the  requirements  for  human  memory.   Two 
demonstrations  are  presented  showing  the  read-in- 
read-out  properties  of  a  system  of  288  plastic  neurons 
simulated  on  a  digital  cofnputer.    An  expression  is 
derived  for  the  output  of  a  plastic  neuron  as  a  function 
of  its  previous  history.   ^Author) 
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Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif. 
DESIGN  OF  A  SAMPLED  DATA  CONTROLLER 
USING  TRANSISTOR  LOGIC,  by  M.  Cavestany.   Rept. 
on  Contract  Nonr- 225(24).    13  Aug  59,  51  p.  9  refs. 
Technical  rept.  no.  2100-1;  AD- 225  Oil. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  692 

The  design  and  construction  of  a  digital  controller  for 
use  in  the  study  of  sampled-data  control  systems  is 
discussed.    The  device  is  a  hybrid  computer  combining 
digital  and  analog  techniques  to  take  advantage  of  the 
special  properties  of  each.    The  device  was  designed  to 
permit  the  introduction  of  a  digital  controller  in  an  ana- 
log computer  simulation  which  would  be  simpler  and 
more  flexible  to  use  than  is  possible  with  conventional 
analog  or  digital  components  alone.  Analog  methods 
are  used  to  produce  sums  and  products ,  and  digital 
methods  are  used  to  store  the  samples  of  data.    A  novel 
feature  of  this  controller  is  the  use  of  special  modu- 
lators to  convert  the  analog  voltages  to  frequency  in- 
formation which  is  the  form  in  which  the  data  is 
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stored  on  a  magnetic  drum.    An  exposition  of  the 
principles  of  digital  compensation  in  sampled-data 
systems  is  made,  and  the  different  steps  leading  to 
the  conception  and  utilization  of  a  digital  controller 
are  covered.    The  system  is  based  on  the  utilization 
of  a  magnetic  drum  as  data  hold,  storage,  and  delay 
element,  with  transistor  digital  logic  circuits  to  per- 
form the  necessary  switching.    (Author) 


Washington  U.  ,  Seattle.   Div.   of  Counseling  and 

Testing  Services. 
REGRESSION  WEIGHTS  BY  THE  METHOD  OF  AD- 
JURED TOTAL  GROUPS:  A  PROGRAM  I*OR  THE 
IBM  TYPE  650,  by  Dennis  E.  Hamilton.   Rept.  on 
Contract  Nonr -477(08)  and  Public  Health  Research 
Grant  M-743(C3).   Aug  59,   14p.   7  refs. 
Order  from  LC  mi$2.  40.  phS3.  30  PB  147  698 

The  rationale  of  the  method  Oohnson,   1959a)  is  sum- 
marized, the  major  difficulty  in  the  procedure  is 
discussed. 


MECHANICS 


Aeroelastlc  and  Structures  Research  Lab.  ,  Mass. 

Inst,  of  Tech. ,  Cambridge. 
ON  THE  VIBRATION  OF  THERMALLY  STRESSED 
PLATES  IN  THE  PRE- BUCKLING  AND  POST- 
BUCKLING  STATES,    by  Yechlel  Shulman.    Rept.  on 
Contract  Nonr- 1841(22).    Jan  58,  53p.   8  refs.   Tech- 
nical rept.  25-25. 
Order  from  LC  miJ3.  60.  ph$9.  30  PB  138  252 

The  free  vibration  characteristics  of  thermally 
stressed  plates  have  been  obtained  in  the  pre- 
buckling  and  post-buckling  states.    The  results  are 
valid  for  uniformly  heated  plates  with  two  opposite 
edges  simply  supported  and  with  generalized  support 
conditions  on  the  other  two  edges.    A  numerical  ex- 
ample has  been  worked  out. 


Aeroelastlc  and  Structures  Research  Lab,, 

Mass.  Inst,  of  Tech.,  Cambridge. 
RESEARCH  PROGRAM  ON  STRUCTURAL  DY- 
NAMICS AND  THERMO  ELASTICITY  PROBLEMS, 
by  T.  H.  H.  Pian.  Summary  rept.  on  Contract  Nonr- 
1841(22).  Jan  58,  18p.  31  refs.  Technical 
rept.  25-27. 
Order  from  LC  mi$2.40,  ph$3.30  PB  138  251 

The  initial  j^ase  of  the  program  consisted  only  of 
problems  related  to  responses  of  structures  to  shock 
and  impact.  Since  September  1952,  the  problem  of 
transient  stresses  due  to  aerodynamic  heating  was 
added  to  the  research  program.     During  the  last  year 
the  field  of  study  has  been  limited  only  to  problems 
related  to  structure  under  thermal  envircMiment. 


American  Machine  and  Foundry  Co. ,  Alexandria,  Va. 
ULTRA -SHORT -TIME  CREEP  RUPTURE  EQUIPMENT 
MANUAL,  by  Joseph  S.  Ives,  Jr.    Rept.  for  1  Mar  58- 
31  Mar  59  on  Materials  Applications,  Contract 
AF  33(616)5557.    Apr  60,  52p.    WADC  Technical 
rept.  59-762,  Pt.  I. 
Order  from  OTS  $1 .  50  PB  161  789 
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The  purpose  of  this  program  was  to  develop  a  method 
of  heating  a  sample  of  sheet  metal  to  a  pre -determined . 
temperature  in  a  short  p)eriod  of  time  and  to  measure 
the  creep  characteristics  of  this  material  at  the  devel- 
oped temperature.    Described  in  this  report  are  the 
special  equipments  designed  to  carry  out  the  work 
together  with  the  necessary  operating  instructions. 
Also  included  are  the  drawings  required  to  produce  the 
equipment  at  the  contractor's  facilities.   (Author) 


Brown  U.  Div.  of  Applied  Mathematics, 

Providence,  R.   L 
THE  LOAD-CARRYING  CAPACITY  OF  WDE 
BEAMS  AT  FINITE  DEFLECTIONS,  by  R.   M.  Hay- 
thornthwaite  and  W.  E.  Boyce.    Technical  rept.  no. 
32  on  Contract  Nonr-562(10).    Feb  58,  30p.   10  refs. 
Cll-32. 
Order  from  LC  ml$2.  70,  phM-  80  PB  138  131 

Estimates  of  the  post- yield  carrying  capacity  of 
laterally  loaded  plates  may  be  obtained  conveniently 
from  the  velocity  fields  associated  with  either  the 
limit  load  or  the  membrane  solution.    The  latter  can 
be  used  even  when  the  limit  load  is  not  known.    As  an 
illustration,  an  approximate  membrane  solution  is 
found  for  a  centrally  loaded  rectangular  plate,  rigidly 
clamped  along  two  opposite  sides  and  free  along  the 
other  two.    The  velocity  field  includes  both  a  local 
circular  symmetric  deformation  near  the  load  and 
also  a  general  beam  bending  mechanism.    The  rate  of 
deflection  is  computed  and  the  field  is  also  used  to 
obtain  an  upper  bound  to  the  limit  load.    Comparison 
is  made  with  the  results  of  tests  of  six  steel  beams 
of  various  widths.    (Author) 


Illinois  Inst,  of  Tech. ,  Chicago. 
PLASTIC  ANALYSIS  OF  CIRCULAR  CONICAL 
SHELLS,  by  Philip  G.  Hodge,  Jr.    Rept.  on  Contract 
Nonr- 1406(04).   Aug  59,  25p.  6  refs.    EXDMIIT  rept. 
no.  1-8. 
Order  from  LC  nii$2.70,  ph$4.80  PB  147  724 

A  ri^t  circular  conical  shell  of  edge  angle  a  is  sub- 
jected to  a  concentrated  load  Q  directed  along  the  axis. 
The  collapse  load  is  found  to  be  Q  =  2»Mo  cos^  a  , 
independently  of  the  size  or  support  conditions  of  the 
shell.    Some  solutions  are  also  obtained  for  the  case 
where  the  load  is  distributed  over  a  finite  area. 
Bounds  are  found  on  the  collapse  load  of  a  general 
rotationally  symmetric  shell  under  a  concentrated 
load.  (Author) 


Israel  Inst,  of  Tech.  ,  Haifa. 
BUCKLING  OF  CONICAL  SHELLS  UNDER  EX- 
TERNAL PRESSURE  AND  THERMAL  STRESSES,  by 
Nicholas  J.  Hoff  (Stanford  U. )  and  Josef  Singer.   Tech- 
nical final  rept.  on  Contract  AF  61(052)123.    Dec  59, 
83p.  21  refs.    AFOSR-TR-59-203. 
Order  from  LC  miK  80,  ph$l3.  80         PB  147  497 

Sin^)lified  differential  equations  governing  the  de- 
formations of  deep  thin  circular  conical  shells  sub- 
jected to  arbitrary  loads  and  arbitrary  temperature 
distributions  are  derived  by  the  principle  of  the  min- 
imum total  potential  energy.    The  equations  reduce  to 
Doiuiell's  equations  (extended  to  include  an  arbitrary 


temperature  distribution)  whlen  the  cone  angle  ap- 
proaches zero.    An  asymptotjic  solution  of  these  sim- 
plified equations  is  obtained  |for  a  truncated  conical 
shell  subjected  to  an  axisyminetrical  teniperature 
distribution.    The  equations  are  extended  to  include 
problems  of  elastic  stability 


Lockheed  Aircraft  Corp.  ,  Sunnyvale,  Calif. 
BUCKLING  OF  A  CYLINDRJCAL  SHELL  SUB- 
JECTED TO  A  SADDLE- TitfPE  LOAD,  by 
B.   O.   Almroth.    Apr  60.  370.   LMSD-288  242. 
Order  from  LC  mi$3.  00.  plj$6.  30  PB  148  078 

This  report  presents  a  buckjing  analysis  for  a  cir- 
cular cylindrical  shell  subjetted  to  external  lateral 
pressure  over  a  portion  of  the  cylinder  length.    The 
results  are  useful  for  deteri>iining  allowable  loads  in 
motor  cases  and  other  thin-^wralled  structures  during 
handling  and  storage.    The  itiethod  uses  a  stability 
criterion  based  on  the  principle  of  minimum  px)tential 
energy.    The  Rayleigh-Ritz  brocedure  is  used  to  ex- 
pand the  displacement  components  in  trigonometric 
series. 


Materials  Lab.  ,  Wright  A|r  Development  Div. , 

Wright -Patterson  AFB,  Oh>o. 
CYLINDRICAL  SANDWICH  CONSTRUCTION  DESIGN, 
by  Sidney  AUinikov.   Rept.  on  Materials  Application. 
Feb  60,  277p.   14  refs.  WADD  Technical  rept.  60-133. 
Order  from  OTS  $4.  00  PB  161  793 

This  report  is  a  compilation  of  papers  which  present  a 
comprehensive  treatment  erf  the  theories  and  param- 
eters associated  with  the  design  of  cylindrical  sandwich 
constructions.    Many  of  the  formulas  developed  are 
applicable  to  a  wide  variety  of  core  and  facing  combi- 
nations.   Experimental  data  on  flat  and  curved  sandwich 
sections  are  furnished  to  8H)port  the  theoretical  solu- 
tions related  to  the  design  cf  these  structures.  (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
EXPERIMENTAL  MEASUREMENT  OF  MECHANICAL 
IMPEDANCE,  by  J.  W.  Yoqng,  Jr.  and  R.  O.  Belsheim. 
24  May  60,  25p.  9  refs.  NRL  rept.  5458. 
Order  from  LC  mi*2.  70,  pW4.  80  PB  144  639 

A  mechanical  impedance  haad  and  measuring  system 
for  experimentally  determining  mechanical  impedance 
are  described,  following  a  brief  review  of  the  basic 
concepts.   The  system  incorporates  commercially 
available  equipment  for  exaltation,  observation,  and 
analysis  of  measurements.    In  order  to  check  the  meas 
uring  techniques,  and  to  gain  experience  in  the  use  of 
the  equipment,   solid  blocka  as  well  as  a  realistic  struc- 
ture were  tested.   The  results  for  the  various  size 
blocks  and  for  the  structure  were  compared  with  the 
expected  theoretical  result*.    It  is  concluded  that  the 
system  could  be  used  to  measure  mechanical  imped- 
ance over  a  frequency  range  of  10  to  500  cps.    A  flaw 
in  the  present  system  is  that  point -by-point  measure- 
ments are  required,  whereas  continuous  measurements 
over  the  frequency  range  are  essential  for  extensive 
measurements.    The  necessary  revisions  are  feasible. 
(Author) 


Stanford  Research  Inst. ,  Stanford  U . ,  Calif. 
ATTENUATION  OF  THE  SHOCK  WAVE  PRODUCED 
IN  A  SOUD  BY  A  FLYING  PLATE,  by  G.  R.  Fowles. 
Rept.  on  Contract  AF  49(638)625.  20  Aug  59,  30p. 
11  refs.  SRI  Project  GU- 2912;  AFOSR-TN-59-1281 . 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  684 

The  attenuation  of  the  plane  shock  wave  produced  in  a 
solid  by  a  flying  plate  of  the  same  material  is  treated 
neglecting  dissipative  processes  and  effects  of  ma- 
terial rigidity.  Explicit  formulas  for  the  position  of 
the  shock  front  and  the  shape  of  the  pulse  as  functions 
of  time  are  obtained  by  application  of  Friedrich's 
method.  A  numerical  example  for  an  aluminum  target 
and  projectile  is  presented  to  illustrate  some  of  the 
features  of  the  calculation,  and  an  experiment  is  pro- 
posed to  test  the  theory.  The  experiment  should  also 
allow  a  reasonably  precise  measurement  of  sound  ve- 
locity immediately  behind  the  shock  front  to  be  ob- 
tained. This  possibility  applies  equally  well  to  the 
case  of  target  and  projectile  of  different  materials , 
(Author) 


Watertown  Arsenal  Labs.  ,  Mass. 
A  CONCEPT  OF  FATIGUE  DAMAGE,  by  Joseph  I. 
Bluhm.    June  58,  20p.  24  refs.  WAL  Technical  rept. 
893/202;  AD- 162  567. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  053 

The  behavior  of  a  simple  conventional  model  of  mate- 
rial subjected  to  fatigue  is  described  and  qualitatively 
related  to  the  magnitude  of  loads.    This  is  shown  to 
lead  to  a  quantitative  damage  concept  for  fatigue  based 
upon  the  absolute  strain  in  excess  of  the  current  endur- 
ance limit.    This  is  distinct  from  previous  suggestions 
for  damage  based  upon  the  plastic  strain.    The  latter 
criterion  is  shown  to  fail  for  the  low  stress  level  at 
which  plastic  flow  is  known  m  occur.    (Author) 


Wateriown  Arsenal  Labs.  ,  Mass. 
STRESS  ANALYSIS  OF  A  THIN  STRIP  CONTAIN- 
ING A  LARGE  HOLE,  by  E.  W.  Ross,  Jr.   Apr  60, 
52p.  3  refs.     Technical  rept.  WAL  TR  811.8/1. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  163 

This  report  treats  the  problem  of  finding  the  elastic 
strain  and  stress  distribution  around  a  hole  in  a 
thin  strip  under  uniaxial  tension.    The  hole  is  as- 
sumed to  have  two  axes  of  symmetry,  parallel  and 
perpendicular  to  the  direction  of  the  applied  force, 
and  to  be  centrally  located.    In  particular,  a  method 
is  given  for  finding  the  limiting  stress  and  strain 
distribution  near  the  minimum  sections  (and  so  the 
maximum  stress-concentration  factors)    as  the  hole 
width  i^jproaches  the  strip  width.    (Author) 


Aerodynamics  and  Pneumatics 


Aeroelastic  and  Structures  Research  Lab. ,  Mass. 

Inst .  of  Tech . .  Cambridge . 
SIMILARITY  LAWS  REQUIRED  FOR  EXPERI- 
MENTAL AEROTHERMOELASTIC  STUDIES,  by 
John  M.  Calligeros  and  John  Dugundji.    Rept.  on  Con- 
tract Nonr- 1841(46).   May  59,  82p.  28  refs.   Tech- 
nical rept.  75-1;  AD-219  760. 
Order  from  LC  mi$4.80,  ph$13.80  PB  146  102 
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The  similarity  laws  for  the  study  of  aeroelastit  phe- 
nomena in  the  presence  of  aerodynamic  heating  are 
derived.   The  parameters  for  the  general  aerother- 
moelastic  problem  are  obtained  by  nondimensionaliz- 
ing  the  governing  equations  relating  to  the  external 
aerodynamic  flow,  heat  conducticm  to  the  interior  of 
the  structure,  and  the  thermal  stresses  and  external 
loads  applied  to  the  structure.  The  investigation  is 
limited  to  moderate  temperatures  (below  about 
l(XX)°F-i.e. ,  M'C3.  5)  and  considers  only  elastic  be- 
havior of  the  material.   Certain  conflicts  inherent  in 
the  general  problem  permit  similarity  only  for 
length- scale  ratios  d  1.   The  primary  conflict  is 
found  to  be  between  the  free  stream  Reynolds  number 
Re.  Mach  number  M.  and  the  basic  aeroelastic 
parameter  f,t  /Eo.   Three  methods  of  dealing  with 
this  basic  conflict  are  presented,  and  in  each  case 
the  importance  of  the  similarity  parameters  is 
discussed.   (Author) 


Aeronautical  Research  Lab. ,  Wright  Air  Develop- 
ment Div.  ,  Wright -Patterson  AFB,  Ohio. 
TABLES  RELATED  TO  AXIAL  SYMMETRIC  TRAN- 
SONIC FLOW  PATTERNS,  by  Gertrude  Blanch, 
Karl  Gottfried  Guderley,  and  Emma  Marian  Valen- 
tine.   Rept.  on  Mathematical  Techniques  of  Aero- 
mechanics.   Apr  60,   156p.   4  refs.  WADC  Technical 
rept.   59-710. 
Order  from  OTS  $3.  00  PB  161  803 

The  functions  tabulated  in  this  report  occur  in  the 
theory  of  axial  symmetric  flow  patterns  and  Mach' 
numbers  equal  to  and  close  to  one.    For  the  conven- 
ience of  the  reader  a  summary  of  the  theory  is  given 
in  Section  1.    Subsequent  sections  give  details  of  the 
theory  and  the  method  of  comfHitation.    (Author) 


Arnold  Engineering  Develc^ment  Center 

[Tullahoma,  Tenn.  ] 
AN  INVESTIGATION  OF  THE  MODEL  BLOCKAGE 
FOR  WIND  TUNNELS  AT  MACH  NUMBERS  1.  5  TO 
19. 5,  by  C.  J.  Schueler.    Rept.  on  ARO,   Inc.  ,  Con- 
tract AF  40(600)800.    Feb  60,   19p.  5  refs.  AEDC-TN- 
59-165;  AD-232  492. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  146  115 

An  experimental  investigation  of  the  test  section  flow 
blockage  characteristics  was  conducted  in  the 
12-  X  12- in.   supersonic  wind  tunnel.    The  purpose  of 
the  tests  was  to  determine  whether  a  method  of  pre- 
dicting the  maximum  size  model  which  will  permit  the 
establishment  of  siq)ersonic  flow,  based  on  the  model 
frontal  area  and  bow  Shockwave  strength,  is  applica- 
ble over  a  wide  range  of  Mach  numbers.    The  tests 
were  conducted  over  the  Mach  number  range  from 
1.  5  to  5  using  test  nrxxlels  consisting  of  15°,  20  ,  and 
28°  half-angle  cones,  cone-cylinder  combinations, 
and  a  series  of  discs.    The  inadequacy  of  the  one  di- 
mensional, normal  shock  theory  for  predicting  allow- 
able model  sizes  was  reconfirmed.    A  correlation 
based  on  shock  wave  strength  and  model  frontal  area 
was  found  to  be  suitable  only  over  a  limited  range  of 
Mach  numbers.    Permissible   hemisphere- cylinder 
model  sizes  from  several  wind  tunnels  covering  the 
Mach  number  range  from  1.  5  to  19.  5  are  also  pre- 
sented.   (Author) 
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Arnold  Engineering  Development  Center, 

Tullahoma,  Tenn. 
ON  BASE  PRESSURES  AT  HIGH  REYNOLDS  NUM- 
BERS AND  HYPERSONIC  MACH  NUMBERS,  by  Jack  D. 
Whitfield  and  J.   Leith  Potter.    Rept.  on  ARO,  Inc.  , 
Contract  AF  40(600)800.    Mar  60,  21p.   3  refs.  AEDC 
TN-60-61;  AD-234  477. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  146  332 

A  tentative  method  for  estimating  base  pressures  at 
hypersonic  Mach  numbers  and  at  large  Reynolds  num- 
bers is  described.    Both  blunt  and  sharp  nosed  shapes 
are  treated.    The  procedure  is  based  on  existing 
empirical  methods  but  modifications  are  made  in  order 
to  deal  with  short,  blunt  bodies.    A  tendency  for  base 
pressure  ratios  on  conical  or  other  flared  bodies  to 
increase  with  Mach  number  in  the  hypersonic  regime 
is  illustrated.    This  trend  is  dependent  on  body  shape 
and  is  strengthened  by  nose  bluntness.    Refinement  and 
definition  of  the  limitations  on  the  method  must  await 
the  receipt  of  experimental  data  covering  a  greater 
range  of  variables.    (Author) 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn.  ] 
TESTING  TECHNIQUE  USED  FOR  FLUTTER  TESTS 
OF  MIT  SEMI -SPAN  WING  MODELS  AT  SUPER- 
SONIC SPEEDS,  by  L.  K.  Ward.    Rept.  on  ARO,  Inc., 
Contract  AF  40(600)800.   July  59,  13p.  2  refs.   AEDC 
TN-59-74;  AD-218  737. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  600 

A  description  of  the  testing  technique  used  for  flutter 
tests  of  cantilevered  semi -span  wings  at  high  super- 
sonic speeds  is  presented.    Injecting  the  models  into 
the  airstream  after  the  desired  tunnel  flow  was  estab- 
lished permitted  testing  of  the  necessarily  low 
strength  wings  at  high  supersonic  Mach  numbers 
(M=  1.5  to  5.0).   (Author) 


Brown  U.   Div.  of  Applied  Mathematic,  Providence, 

R.   I. 
SUPERSONIC  FLOW  PAST  FINITE  DOUBLE  WEDGE 
WINGS  OF  VARIABLE  THICKNESS.    PART  IL    SI- 
NUSOIDAL VARIATION,  by  Maurice  Holt  and 
Bohyun  Yim.    Rept.  on  Contract  AF  49(638)232. 
May  60.  41p.    6  refs.  AFOSR-TN-60-432. 
Order  from  LC  miJ3.  00,  ph^.  30  PB  147  404 

In  this  paper  a  wing  is  considered  in  which  maximum 
thickness  varies  sinusoidally  with  span.  (See  also 
PB  147  403) 


Convair.  Pomona,  Calif. 
THERMO -ELASTIC  EQUATIONS  APPLICABLE  TO 
THICK -WALL,  POINTED  SHELLS  OF  REVOLUTION, 
by  R.  D.  Sutherland  and  R.  G.  Shook.   Rept.  on  Con- 
tract AF  49(638)592.  Nov  59,   31p.  4  refs.  TM-349-14: 
AFOSR  TN-59-1274;  AD- 233  395. 
Order  from  LC  mi$3.  00,  phJ6.  30  PB  146  439 

The  thermo -elastic  equations  necessary  to  define  the 
stress  distribution  in  a  thick -waD.  pointed  shell  of 
revolution  are  presented.    A  coordinate  system  based 
on  the  classic  ogive  shape  which  is  applioable  to  a 
variety  of  low  aerodynamic  drag  shapes  is  utilized  in 


Che  analysis.    Stress  functibns  equations  are  derived  in 
these  ogive  coordinates.    T*echniques  are  presented  for 
use  at  the  boundaries  of  the  shells  of  revolution  and  at 
the  axis  of  revolution.    Tha  equations  presented  can  be 
solved  by  numerical  methods  and  are  a  basis  for  fur- 
ther work  in  obtaining  analytical  solutions  to  the 
stresses  in  thick -wall,  poifited  shell  of  revolution. 
(Author) 


Cornell  U.  Graduate  Schqol  of  Aeronautical 

Engineering,   Ithaca.   N.  V. 
ON  THE  TURBULENT  BOUNDARY  LAYER  WITH 
FLUID  INJECTION,  by  Dolald  L.   Turcotte.    Rept.  on 
Contract  AF   18(600)1523.  July  59.   lOp.  6  refs. 
AFOSR-TN-59-874. 
Order  from  LC  ml$l.  80,  t>h$l.  80  PB  147  634 


By  introducing  a  sublayer  ijegion  in  which  the  intensity 
of  turbulence  grows  at  a  pitescribed  rate,  the  reduc- 
tion in  wall  shear  stress  di(ie  to  fluid  injection  is 
found  for  a  turbulent  boundary  layer.    With  the  de- 
crease in  wall  shear  stres$  expressed  as  a  function  of 
the  ratio  of  the  injection  velocity  to  the  friction  ve- 
locity, the  form  erf  the  solution  is  particularly  simple. 
The  theory  provides  a  free  parameter  which  can  be 
determined  such  that  the  available  experimental  data 
are  excellently  correlated.  (Author) 


Cornell  U.  Graduate  Sch^l  erf  Aeronautical 

Engineering,   Ithaca,   N. 
POTENTIAL  FLOWS  IN  fHE  APPROXIMATION  OF 
VISCOUS  ACOUSTICS,  by  William  Joseph  Rae.    Rept. 
on  Contract  AF  18(600)15^.    June  60,    114p.   18  refs. 
AFOSR-TN-60-409. 
Order  from  LC  mi $6.  00,  |)h$18.  30         PB  147  644 

Steady,  irrotational  flows  fire  studied  in  a  linearized 
approximation,   retaining  the  effects  of  dispersion  and 
attenuation  due  to  viscosit|  in  the  region  outside  the 
boundary  layer.    The  diffetential  equation  for  the 
velocity  potential  in  this  approximation  is  derived  and 
discussed,  and  formal  solutions  for  the  flow  around 
non- lifting  two-dimensional  and  axisymmetric  bodies 
are  found.    Approximate  evaluations  of  the  formal 
solution  then  reveal  that  throughout  all  of  the  subsonic, 
and  most  c^  the  supersonic^  flow  field,  the  inviscid 
solution  is  altered  by  a  correction  that  is  first-order 
in  a  viscosity  parameter.    In  the  supersonic  cases, 
the  familiar  inviscid  wave  ipattem  tends  to  be 
dispersed  in  the  vicinity  o4|  the  body,  and  at  great  dis- 
tances from  the  body,  all  (disturbances  decay.    The 
rates  c€  decay  of  pressure, disturbances  at  these  dis- 
tances are  found,  and  theit  relation  to  the  inviscid, 
nonlinear  treatment  of  the  same  problem  is  discussed. 
In  the  course  erf  the  Fourie^r  analysis  of  the  problem, 
a  Fourier  transform  which  is  not  listed  in  any  of  the 
standard  tables  is  evaluatgd,  and  this  provides  a 
closed-form  solution  to  a  loundary- value  problem  in- 
volving a  certain  third-orcjer  partial  differential  equa- 
tion.   Both  of  these  results  are  thought  to  be  new. 
(Author) 


Institute  for  Fluid  Dynamics  and  Applied  Mathematics, 

U.  erf  Maryland,  College  Park. 
PRELIMINARY  STUDIES  (J)N  BOUNDARY -LAYER 
TRANSITION  CAUSED  BY  A  THIN  TRANSVERSE 
WIRE  FLOATING  FROM  $URFACE,  by  Francis  R. 


Hama.  Rept.  on  Contract  AF  49(638)645.    Apr  60,  27p. 
8  refs.   Technical  note  BN-208;  AFOSR-TN-60-505. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  487 

It  is  found  that  a  thin  wire,  which  is  incapable  of 
tripping  the  flow  when  it  is  attached  to  the  surface,  can 
cause  transition  if  it  is  raised  from  the  surface.    A 
rough  criterion  of  provoking  transition  at  the  wire  is 
about  200  -  300  for  the  Reynolds  number  based  upon  the 
velcx;ity  at  the  top  of  the  wire  and  the  distance  of  the 
top  of  the  wire  from  the  surface,  although  it  depends  ot 
the  combination  of  the  wire  diameter  and  the  raised 
distance  from  the  surface.   This  criterion  is  approxi- 
mately the  same  as  that  for  the  conventional  trip  wire 
attached  to  the  surface.   But  a  possible  merit  as  a 
tripping  device  is  that  a  thick  wire  is  not  required  to 
blcx:k  the  entire  height.   The  Reynolds  number  based 
upon  the  velocity  at  the  top  and  the  wire  diameter  can 
be  as  small  as  75  to  trip  the  flow  at  the  wire.    Impor- 
tant mechanics  involved  in  this  arrangement  is  the 
following:   the  flow  underneath  the  wire  tends  to  sepa- 
rate from  the  surface  immediately  behind  the  wire  and 
to  break  up  three -dimensionally  resulting  in  the  forma- 
tion of  longitudinal  vortices.   Transition  is  provoked  by 
the  coupling  between  the  longitudinal  vortices  and  the 
two-dimensional  vortices  formed  behind  the  wire. 
(Author) 


Institute  of  Engineering  Research,   U.  of 

California,   Berkeley. 
THE  SURFACE  ABLATION  OF  FIBER  REINFORCED 
PLASTICS  PARALLEL  TO  AN  OXYACETYLENE 
FLAME,   by  Robert  B.  Greene.    Rept.  on  Contract 
DA  04-200-ORD-776.    25  Feb  60,  67p.   20  refs.   Tech- 
nical rept.   HE- 150- 179;  Series  no.    128.   issue  no.  4. 
Order  from  LC  mi$3.  90,  ph$10.  80        .PB  148  008 

The  present  study  was  initiated  to  provide  some  of  the 
information  required  for  selection  and  design  of  ab- 
lating heat  shields  at  moderate  heating  rates.    Speci- 
mens al  twelve  different  fiber  reinforced  plastics 
were  subjected  to  flat  plate  turbulent  heating  from  an 
oxy-acetylene  flame.    It  was  found  that  when  exposed 
to  heating  in  the  20  to  40  BTU/ft^  sec  range,   rein- 
forced phenolic  and  melamine  resins  are  subject  to 
an  unsteady  state  ablation  process  characterized  by  a 
charred  layer  of  appreciable  thickness.    This  charred 
layer  was  found  to  increase  in  thickness  at  a  rate  of 
0.07  to  0.  10  inches/min.    The  thermal  diffusivities  as 
a  function  of  temperature  were  calculated  from  test 
data,  and  found  to  show  a  sharp  decrease  during  the 
initial  temperature  rise.    After  the  initial  decrease 
the  values  of  the  diffusivities  generally  remained  in  a 
range  of  0.  4  x  10'^  to  2  x  lO^"  ft?sec. 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,   Calif. 
GENERAL  RESEARCH  IN  FLIGHT  SCIENCES. 
VOLUME  II.    FLUID  MECHANICS   INVISCID  FLOWS 
Technical  rept.  for  Jan  58- Jan  59.    Jan  59,   166p. 
4  refs.    LMSD- 48381. 
Order  from  LC  mi|7.  80,  ph$25.  80         PB  147  667 

Contents: 

Inviscid  hypersonic  flow  around  blunt  bodies,  by 

M.   Vinokur 
Supersonic  flow  around  blunt  bodies— an  extension 

of  Van  Dyke's  technique,   by  M.   Vinokur  and 

R.   W.   Sanders 
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Surface  pressure  distribution  on  blunt  bodies  at 

supersonic  speeds,   by  R.  M.  Mark 
An  extension  of  second-order  shock  expansion  theory, 

by  R.   Capiaux 
Slender  body  of  revolution  at  hypersonic  speeds  — 

"an  approximation  to  the  determination  of  the  flow 

field",  by  R.   Capiaux 
A  linearized  method  of  characteristics  for 

determining  body  aerodynamic  forces  at  angle  of 

attack,  by  J.  Der 
The  Newtonian -diffuse  method  for  computing  aero- 
dynamic forces,  by  W.  A.  Gustafson 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,   Calif. 
GENERAL  RESEARCH  IN  FLIGHT  SCIENCES  VOL- 
UME V.    MECHANICS  OF  DEFORMABLE  BODIES 
Technical  rept.  for  Jan  58-Jan  59.    Jan  59.  323p.   8 
refs.   LMSD- 48381. 
Order  from  LC  mi$ll.  10,  ph$50.  10       PB  147  668 

Contents: 

Creep  instability  and  collapse  of  initially  straight 
columns,   by  W.   E.  Jahsman 

A  theory  of  creep  instability  of  initially  straight  col- 
umns,  by  W.   E.  Jahsman  and  F.   A.   Field 

A  theorv  for  predicting  creep  buckling  of  straight  col 
umns  and  flat  plates,   by  R.   F.   Crawford 

A  study  of  creep  collapse  of  a  long  circular  cylindri- 
cal shell  under  uniform  external  pressure,   by 
N.  J.  Hoff,  W.  E.  Jahsman,  and  W.  Nachbar 

Oscillations  of  pressurized  cylindrical  shells,  by 
H.   V.   Hahne 

Discontinuity  stresses  in  pressurized  thin  shells  of 
revolution,  bv  W..  Nachbar 

Analysis  of  thermal  stress  and  deflection  in  shells  erf 
revolution,   by  Hsu  Lo  and  Edward  Y.   W.   Tsui 

Buckling  of  a  cylindrical  shell  pressurized  over  a  cir- 
cumferential band  and  stabilized  by  a  soft,  elastic 
core,   by  D.   O.   Brush  and  F.  A.   Field 

Thermal  stress  analysis  by  energy  methods,  by 
L.   A.    Riedinger 

Oscillations  erf  a  propellant  wall,  by  J.  Lenoir 

(See  also  PB  147  667) 

Michigan  U.   Research  Inst.  .  Ann  Arbor. 
TABLE  OF  PRESSURE  RATIOS  Pj/P^  AND  P^/Pa  vs. 
MACH  NUMBER  FOR  A  15°  RIGHT  CIRCULAR 
SUPERSONIC  CONE  (Y=   1.  405)  by  N.   W.   Spencer. 
Scientific  rept.  no.   ES-3  on  Contract  AF   19(604)1948. 
Sep  58,   106p.  4  refs.   2597-7-S  AFCRC-TN-58-622. . 
Order  from  LC  mi$5.  70.  ph$16.  80         PB  137  829 

This  report  presents  a  table  erf  pressure  ratios  to  be 
found  on  a  15°  right  circular  cone  tabulated  versus 
the  free- stream  Mach  number.    The  pressure  ratios 
are  given  to  five  significant  figures  against  0.  001  in- 
crements of  the  argument.    The  argument  ranges  from 
Ml  r   1.  048  to  M2  =  3.  895.    Given  are  the  ratio  of 
total  head  pressure  (Pj)  to  the  cone-surface  pressure 
(P^)  and  the  ratio  of  the  cone- surface  pressure  (Pc) 
to  the  free- stream  static  pressure  (Pa).    With  these 
tables  and  two  pressures  on  a  ri^t  circular  cone,  it 
is  possible  to  determine  the  free-stream  Mach  num- 
ber and  the  free-stream  static  pressure.    By  measur- 
ing the  free -stream  velocity  (or  the  velocity  of  the 
cone  throughtthe  media  if  that  is  the  situation)  in 
addition,  it  is  possible  to  comjHite  free-stream  static 
temperatures  and  densities.  (Author) 


Oklahoma  Agricultural  and  Mechanical  Coll. , 

Sri  llwfltcr 
OPTICAL  BIREFRINGENCE  INDUCED  BY  SHEAR 
WAVE  PROPAGATION  IN  AQUEOUS  MILLING 
YELLOW  SOLUTIONS,  by  George  B.  Thurston,  Logan 
E.  Hargrove,  Jr.  and  Marvin  Y.  Edmison.  Technical 
rept.  no.  4  on  Research  in  Nonlinear  Properties  of 
Fluid  Flow  Through  Circular  Orifices ,  Contract  DA 
23-072-ORD-583.  June  57,  74p.  27  refs.  OOR  rept. 
no.  1336.4;  AD- 135  029. 
Order  from  LC  mi$4.50.  ph$12.30  PB  147  857 

The  optical  interference  patterns  observed  in  a  flow- 
birefringent  fluid  when  viewed  between  crossed  plane- 
polarizing  plates  are  related  to  the  fluid  motion.  This 
work  is  a  study  of  the  observed  optical  interference 
patterns  caused  by  an  oscillating  plane  in  a  flow- 
birefringent  fluid,  an  aqueous  solution  of  milling  yel- 
low dye.  Optical  and  hydrodynamic  theory  is  reviewed 
and  experimental  methods  and  results  are  presented. 
It  is  found  that  the  optical  interference  patterns  ex- 
hibit wave  properties  which  are  related  to  the  wave  of 
transverse  fluid  vibrations .  Propenies  of  the  optical 
interference  patterns  are  presented  as  a  function  of 
phase,  velocity  amplitude,  and  frequency.  The  effects 
of  geometry  of  flow  facility,  optical  system  alignment, 
and  edge  effects  are  discussed.  Consideration  is  given 
the  optical  and  rheological  propenies  of  the  fluid . 
(Author) 


Polytechnic  Inst,  of  Brooklyn.   N.  Y. 
ANALYTIC  SOLUTIONS  OF  PLANAR  REENTRY 
TRAJECTORIES  WITH  LIFT  AND  DRAG,  by 
Kenneth  Wang  and  Lu  Ting.    Rept.  on  Contract  AF 
49(638)445.    Apr  60,  75p.  7  refs.   PIBAL  rept.   no. 
601;  AFOSR-TN-60-508. 
Order  from  LC  miM-  50,  ph$12.  30         PB  148  088 

The  method  of  Lees,   Hartwig,  and  Cohen  is  modified, 
so  that  the  gravitational  and  the  centrifugal  terms  in 
the  equation  of  motion  normal  to  the  trajectory  can  be 
retained.    Analytic  solutions  for  planar  shallow  re- 
entry trajectories  are  obtained.    For  constant  lift  and 
drag  coefficients,  algebraic  relationship  between  the 
local  inclination  and  the  density  or  elevation  and  that 
between  the  velocity  and  density  are  obtained.    The 
first  relationship  is  independent  of  the  drag  coeffi- 
cient; therefore  the  result  of  the  first  relationship 
can  be  tabulated  for  various  values  of  lift  coefficient 
only.    If  the  lift  and  drag  coefficients  are  given  func- 
tions of  elevation,   similar  analytic  relationships  can 
be  obtained  by  simple  quadratures.    The  analytic  solu- 
tions are  employed  to  determine  the  acceleration,   in 
particular  the  maximum  acceleration,  along  the  tra- 
jectory.   As  applied  to  the  skip  trajectories,  the  min- 
imum elevation  and  the  exit  condition  of  each  skip  are 
determined.    (Author) 


Princeton  U. ,  N.  J. 
THE  UNSTEADY  LAMINAR  BOUNDARY  LAYER  ON 
A  FLAT  PLATE,  by  Sin-I  Cheng  and  David  Elliott. 
Rept.  on  Contract  AF  18(600)498.    Sep  55,  103p. 
16  refs.    Princeton  rept.  no.  318;  AFOSR  TN-56-115; 
AD-82  511. 
Order  from  LC  ml$5.70,  ph$l6.80  PB  148  037 

The  unsteady  laminar  boundary  layer  on  a  flat  plate 
moving  with  an  arbitrary  velocity  Ujt)  into  an  in- 
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compressible  fluid  at  rest  l|as  been  investigated  in 
this  paper.   The  motion  is  qaken  to  start  from  rest  at 
a  timet  =  0  with  Uj(t)  continuous  att  =.  0  and  infi- 
nitely differentiable  for  allt  >  0.    Under  these  condi- 
tions a  solution  is  constructed  which  is  valid  for  all 
t  and  X,  where  x  is  the  distance  from  the  leading  edge 
of  the  plate.   The  solution  i$  also  shown  to  be  valid 
for  the  flow  after  a  long  tin^e  when  Uj(t)  does  noc 
satisfy  the  above  conditional.    Finally,  the  effect  of 
compressibility  for  small  Mach  numbers  has  been 
discussed  briefly.    (Author) 


Rensselaer  Polytechnic  ln$t. ,  Troy,  N.  Y. 
SOME  EFFECTS  OF  SURI^ACE  CURVATURE  ON 
THE  LAMINAR  BOUNDARY  LAYER  FLOW,  by 
K.   Toba.    Rept.  on  Contract  AF  49(638)23.    Mar  60, 
28p.   5  refs.    TR  AE  5904;  ;AFOSR-TN-60-448. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  754 

In  a  recent  report  (PB  136  ^51)  K.   T.  Yen  presented 
a  new  theory  of  laminar  boi^ndary  layer  flow.    By 
adopting  the  natural  coordirjates  the  boundary  layer 
approximation  is  made  so  tl^t  surface  curvature 
effects  are  taken  into  accoutit.    In  this  report,  further 
elaboration  of  the  proposed  formulation  is  made  and 
the  effects  of  surface  curvafure  are  evaluated  for  a 
family  of  surfaces  which  yifld  similar  solutions.    Nu- 
merical results  for  the  velocity  profiles  and  the  wall 
skin  friction  distribution  obtained  by  means  at  a  high 
speed  computer  are  presenoed  and  analyzed.  (Author) 


Training  Center  for  Experimental  Aerodynamics 

(Belgium). 
LAMINAR  SEPARATION  IN  SUPERSONIC  FLOW 
WITH  EMPHASIS  ON  THR^E-EXMENSIONAL  PERTUR 
BATIONS  AT  REATTACHMENT,  by  Jean  J.  Ginoux. 
Final  rept.  on  Contract  AF  61(514)993.  Feb  60,  44p. 
7  refs.  TCEA  Technical  note  3;  AFOSR-TN-60-237. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  503 

Regular  and  repeatable  span -wise  flow  perturbations 
exist  in  the  reattachment  region  of  a  laminar  super- 
sonic boundary-layer  on  a  rwo-dimensional  backward- 
facing  step  model.   The  model  span  and  leading -edge 
thickness,  when  below  0.  1  mm,  had  no  effect  on  the 
wave-length  of  the  flow  perturbations.    On  backward 
facing -steps,  at  a  Mach  number  of  2.  16,  the  ratio  of 
wave-length  of  the  flow  pertiirbations  to  boundary -layer 
thickness  was  a  function  of  the  ratio  of  step -height  to 
boundary-layer  thickness.    Similar  perturbations  were 
found  at  the  reattachment  reg;lon  of  a  laminar  boundary - 
layer  on  forward -facing  steps,   on  compression - 
comers,  on  rectangular  cavities  and  in  the  case  of  in- 
teraction between  a  shock -wave  and  the  boundary-layer. 
They  were  also  detected  in  iinseparated  boundary - 
layers.    The  presence  of  three-dimensional  perturba- 
tions seems  to  be  related  to  the  general  question  of 
boundary-layer  stability.  (Author) 


Hydrodynamics,  Hydraalics,  and  Hydrostatics 


Hydrodynamics  Lab. ,  Calilf.  Inst,  of  Tech. , 

Pasadena.  | 

OBSERVATIONS  ON  BUBBL8  GROWTHS  IN  VARIOUS 
sura; RHE ATE D  UQUIDS,  ti^  Paul  Dergarabedian. 


Rept.  on  Contract  N123891875.    26  Jan  56,   19p.  5  refs. 

NAVORDrept.  5009. 

Order  from  LC  ml$2.40,  ph$3.30  PB  148  378 

Experimental  data  are  presented  for  the  growth  of 
vapor  bubbles  in  various  superheated  liquids,  such  as 
carbon  tetrachloride,  benzene,  ethyl  alcohol,  and 
methyl  alcohol.   These  data  are  compared  with  the 
theoretical  results  obtained  by  Plesset  and  Zwick  who 
derived  these  results  by  taking  into  account  the  heat 
diffusion  across  the  bubble  boundary.   The  agreement 
in  all  cases  between  experiment  and  theory  is  found  to 
be  good.   The  growth  of  vapor  bubbles  in  slightly 
superheated  water  is  also  presented  in  the  form  of 
experimental  data  for  bubbles  just  beginning  to  grow 
from  a  point  of  equilibrium  which  is  presumed  to  be 
dynamically  unstable.   The  radii  corresponding  to  the 
points  of  equilibrium  are  of  the  same  order  of  magni- 
tude as  predicted  by  theoretical  considerations. 
(Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
A  MODEL  OF  TURBULENCE  DISPLAYING  AUTONO- 
MOUS OSCILLATIONS,  by  R.  J.  Dickson.   Technical 
memo.  25  Mar  59,  24p.  4  refs.    LMSD-48466. 
Order  from  LC  mi$2.70.  ph$4.80  PB  147  671 

This  report  presents  the  results  erf  the  attempt  to  find 
and  treat  simplified  examples  of  problems  governed  by 
nonlinear  space-time  systems.    The  introduction 
sketches  the  general  setting  of  a  "Model  of  Turbu- 
lence" in  the  sense  of  J.  M.  Burgers,  and  directs 
attention  to  the  character  erf  the  particular  problem 
considered  here.    Section  2  introduces  a  special  class 
of  nonlinear  ordinary  differential  equations  and  ex- 
plains its  relationship  to  a  partial  differential  system 
studied  by  Burgers.   Sealon  3  takes  the  first  step  in  a 
detailed  study  of  this  class  of  equations. 


Wigley,  C.  (Gt.  Brit.) 
CALCULATION  OF  WAVE  RESISTANCE  AT  LOW 
AND  MODERATE  SPEEDS,  by  C.  Wigley.    Rept. 
no.  1  on  Contract  N62558-1772.    May  59,  51  p. 
12  refs. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  146  294 

METALLURGY 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
SELECTED  REFERENCES  ON  BRITTLE  FRACTURE, 
by  Don  Owens  and  Lynne  Doss.  5  May  60,  65p. 
822  refs.   DMIC  memo.  55. 
Order  from  OTS  $0.  50  PB  161  205 

The  purpose  of  this  bibliography  is  to  bring  together 
the  results  of  past  and  current  studies  of  the  subject  in 
view  of  its  renewed  importance  as  an  obstacle  in  the 
missile  and  space  programs.    The  references  have 
been  categorized  and  cross  referenced  as  testing  tech- 
niques; low -temperature  fracture;  fracture  of  welded 
structures;  influence  of  processing  variables  other  than 
welding;  temper  brittleness;  hydrogen  embrittlement; 
influence  of  composition  on  brittle  fracture;  ductile -to- 
brittle  transition;  stress -corrosion  cracking;  funda- 
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mental  studies  and  status  of  research;  fracture  of  non- 
ferrous  materials;  design  considerations;  case  his- 
tories; and  methods  of  circumventing  brittle  fracture. 
Xhis  collection  of  references  is  not  a  complete  one  and 
will  be  revised  and  expanded  as  the  acquisition  of  new 
references  makes  the  need  apparent. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus. 
A  SUMMARY  OF  COMPARATIVE  PROPERTIES  OF 
AIR-MELTED  AND  VACUUM-MELTED  STEELS 
AND  SUPER  ALLOYS,  by  D.  C  Ludwigson  and 
F    R.  Morral.    Rept.  on  Contract  AF  18(600)1375. 
28  Mar  60,   147p.  58  refs.    DMIC  rept.  128. 
Order  from  OTS  $2.  75  PB  151  085 

A  compilation  of  data  comparing  the  mechanical  prop- 
erties of  vacuum -poured,  vacuum- induction-melted, 
and  consumable-electrode  vacuum-arc-remelted 
alloys  with  those  of  their  air -poured  or  air -melted 
counterparts  is  presented.    Specific  alloy  classes 
considered  are  (1)  low-alloy  steels,  (2)  hot-work  die 
steels,  (3)  stainless  steels,  (4)  iron-base  superalloys, 
(5)  nickel-base  superalloys,  and  (6)  cobalt-base 
superalloys.    In  most  cases  the  vacuum -treated  mate- 
rials exhibited  better  mechanical  properties.   (Author) 


Istituto  Elettrotechnico  Nazionale  "Galileo  Ferraris" 

(Italy). 
INTERNAL  FRICTION  OF  FeAl  ALLOYS  DUE  TO 
SOLUTE  ATOM  PAIRS.    REMARKS  ON  THE  THEORY 
OF  THE  EFFECT,  by  Guiseppe  Biorci,   Andrea  Ferro, 
and  Giorgio  Montalentl.  Technical  note  4a  on  Contract 
AF  61(514)1331.  Jan  60,  56p.  42  refs.  AFOSR-TN- 
60-495. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  501 

The  internal  friction  due  to  directional  short  range 
order  in  Fe  Al  alloys  has  been  studied.    At  the  fre- 
quency of  about  1  cps  the  effect  appears  at  about  SIO^C 
with  a  relaxation  time  corresponding  to  a  process  of 
substitutional  diffusion.   The  Intensity  of  the  effect  in- 
creases rapidly  for  concentrations  above  10%,  and  then 
drops  to  low  values  in  the  region  of  Fe3  Al,  where  the 
order  occurs.    Hence  the  curve  of  the  Intensity  of  the 
effect  as  a  function  of  concentration  is,  with  fairly  good 
agreement,  proportional  to  the  number  of  solute  Al 
pairs,  as  deduced  from  X  rays  results  of  Bradley  and 
jay.    However  some  deviation  from  ideality  seems  to 
be  present  also  at  low  concentrations.  (Author) 


James  Forrestal  Research  Center,  Princeton,  N.J. 
SELF-DIFFUSION  OF  IRON  AND  SULFUR  IN  FER- 
ROUS SULFIDE,  by  Ralph  H.  Condit  and  C.  Blrchenall. 
Rept.  on  Contract  AF  49(638)533.  Mar  60,  126p. 
67  refs.  Metallurgy  rept.  no.  24;  AFOSR-TN-60-245. 
Order  from  LC  rni$6.30,  ph$19.80  PB  147  772 

Measurements  of  the  self-diffusion  of  iron  and  sulfur 
in  ferrous  sulfide  single  crystals  are  repiorted  as  a 
function  of  temperature,  deviation  from  stoichiometric 
composition,  and  crystallographic  direction.  Iron  self- 
diffusion  is  primarily  by  a  vacancy  mechanism,  the 
vacancies  being  provided  by  the  iron  deficit  plus  a 
small  intrinsic  disorder.  Details  of  the  diffusion 
mechanism  are  discussed,  and  it  is  concluded  that  di- 


rect jumps  between  normal  sites  aligned  along  the 
c-axis  are  favored  over  jumps  from  normal  to  inter- 
stitial sites  which  might  then  be  followed  by  later 
jumps  into  new  normal  sites  .   However,  the  Bardeen- 
Herring  correlation  factor  appears  to  operate  in  such 
a  way  that  the  rate  limiting  step  for  diffusion  in  both 
crystallographic  directions  is  the  jump  from  normal 
to  interstitial  sites. 


Metcut  Research  Associates,  Inc.,  Cincinnati,  Ohio. 
MACHINING  CHARACTERISTICS  OF  HIGH 
STRENGTH  THERMAL  RESISTANT  MATERIALS. 
ITEM  V,  PART  II:,    MACHINING  CHARACTERI^ICS 
OF  MOLYBDENUM  -  0.5%  TITANIUM  ALLOY,  by 
Leonard  j.  Nowikowski.    Rept.  for  1  jan-30  Apr  60  on 
Subcontract  to  Contract  AF  33(600)35967.    6  May  60, 
75p.    Wright  Aeronautical  serial  rept.  no.  MP. 00-210. 
Order  from  OTS  $2.00  PB  161  775 

A  study  of  the  machining  characteristics  of  a  molyb- 
denum alloy  containing  1/2  percent  titanium  (Mo- 1/2% 
Ti)  has  been  conducted  for  turning,  face  milling, 
drilling,  reaming  and  tapping  operations.   The  data 
for  the  various  machining  tests  is  presented  in  graph- 
ical form  to  show  the  relationships  between  tool  life, 
cutting  speed,  feed,  tool  geometry,  tool  material  and 
cutting  fluids.   Grinding  tests  were  conducted  to  de- 
termine the  effect  of  grinding  wheel  grade,  wheel 
speed,  down  feed,  cross  feed,  and  table  speed  on 
grinding  ratio  (G)  and  surface  finish.   The  data  for 
these  studies  is  presented  in  graphical  form  to  show 
G  ratio  as  a  function  of  grinding  variables.    Results  of 
individual  tests  including  surface  finish  data  are 
shown  in  tabular  form.    Force  measurements  were 
made  for  turning  and  drilling  the  molybdenum  alloy. 
The  data  is  shown  in  graphical  form  to  indicate  the 
effect  of  machining  variables  on  unit  power,  coeffi- 
cient of  friction  and  tool  forces.   (Author) 


Michigan  U.  Research  Inst. ,  Ann  Arbor. 
NOTCH  SENSITIVITY  OF  HIGH-TEMPERATURE 
ALLOYS,  by  Howard  R.  Voorhees  and  James  W. 
Freeman.    Rept.  for  Apr  58-June  59  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract  AF 
33(616)5775.   Mar  60,  55p.  50  refs.    WADC  Technical 
rept.  59-470. 
Order  from  OTS  $1 .  50  PB  161  796 

All  available  results  on  creep-rupture  of  notched 
specimens  are  critically  examined.    Analysis  of  ob- 
served behavior  suggests  a  requirement  of  an 
early  redistribution  of  concentrated  multiaxial  stress. 
A  program  is  outlined  for  research  on  crack  initiation 
and  propagation  during  creep- rupture  to  verify  a 
hypothesized  dual  role  of  maximum  principal  stress 
and  shear-stress  invariant  in  notched-bar  rupture 
behavior.   (Author) 


Office  of  Ordnance  Research,  Durham,  N,  C. 
CONFERENCE  ON  BASIC  RESEARCH  DM  METAL- 
LURGY, 20  MARCH  1958.    [1958]  120p. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  146  040 

Contents: 

Certain  intermediate  phases  in  alloys  on  the  first, 
second  and  third  long  period  transition  elements. 


J' 
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Solid  solution  strengthening  of  magnesium  single 

crystals  at  room  tempeiratur^  ^     |^ 

Lattice  imperfections  of  itiagnesium  rrfetal  and  alloys. 
Research  on  the  strfxrturle  of  sintered  carbides. 
Internal  friction  in  alloy^  with  BCC  structure. 
Reports  on  research  in  progress 

I 
Ferrous  Metals 


Alabama  U.  ,  Universitjf. 
INFLUENCE  OF  THERMAL  CYCLING  ON  THE 
BRITTLE  TRANSITION  TEMPERATUR£  OF  LOW- 
CARBON  STEEL,  by  Harjry  Majors,  Jr.  Technical 
rept.   no.  2  on  Contracts  pA  01-009-ORD-396  and 
DA  01 -009 -OR D- 454.    Oc:57,  21p.   8  refs.   OOR  rept. 
no.    1230.3;  AD- 146  076. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  861 

The  effects  of  thermal  cy:ling  on  the  brittle  transition 
temperature  of  low  carbon  steels  were  investigated. 
Grooved- tension  impact  specimensof  2  steels  were 
fully  annealed  and  subjecoed  to  the  following  thermal 
cycling  treatments  (1)  30(J°  to  1000°  to  300OF  and  (2) 
1000°  to  1500°  to  lOOQOF.l  Heating  from  300°  to 
1000°F  required  2  min  andjcooling  from  1000°  to  300°F 
required  45  sec.   Quenching  from  1500°  to  1000^  re- 
quired 3  min.   No  changes  ifi  hardness  (69  Rockwell  B) 

size  were  effected  by  the 
"he  average  hardness  was 


and  no  alteration  in  grain 

300°  to  1000°F  cycling 

75  Rockwell  B  with  a  refihement  of  grains  after  the 

1000°  to  1500°F  cycling  treatment.    Tension  impact 

tests  were  conducted  betwieen  -100*^  and  +90°F  in  a 


Baldwin  Sountag  model  SI 


1  testing  machine.    Some 


preliminary  conclusions  vere  (1)  that  thermal  cycling 
across  the  thermal  critic* il  point  lowered  the  brittle 
transition  temperature,  atKJ  at  all  temperatures  down 
to  -100°F  ihert  was  some  macroscopic  plastic  flow, 
and  (2)  that  thermal  cycling  in  the  region  of  300°  to 
lOOO^'F  tended  to  broaden  the  range  of  temperature 
transition  from  britilenes  >  (0.  00  in.  /in.   true  plastic 
fracture  strain)  to  large  ductility  (0.  35  in.  /in.   true 
plastic  fracture  strain). 


Defense  Metals  Informat 

Memorial  Inst. 
FATIGUE  DATA 
STAINLESS  STEELS,  by 
and  W.  P.  Achbach.   11  M4r  60,  16p.  6  refs 
memo.   46;  AD- 234  805, 
Order  from  OTS  $0.  50 


on  Center,  Battelle 
Columbiis,  Ohio. 

ON  PRECIPITATION-HARDENABLE 
L  J.   Favor,  H.   J.  Grover, 
DMIC 


PB  161  196 


Naval  Research  Lab. ,  VMashington,  D.  C. 
HEAT  TREATMENT  OF  Mn-V-Mo  AGE -HARDENING 
AUSTENITIC  STEEL,  by  U.  C.  Howells  and 
E.  A.  Lange.   Interim  rej|.   16  May  60,   lOp.  2  refs. 
NRL  rept.  5464. 

PB  161  370 


Order  from  OTS  $0.50 


The  age-hardening  characteristics  of  Mn-V-Mo  aus- 
tenitic  steels  have  been  determined  as  a  function  of  the 
temperature  of  the  solutiofi  treatment.  The  optimum 
condition  for  developing  th(e  full  age-hardening  pxxen- 
tial  of  an  alloy  is  1/2  hour' at  2100OF  followed  by  a 
water  quench.   Subsequent  aging  treatments  required 
for  maximum -hardness  lefels  are:   1  hour  at  1400OF, 
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6  hours  at  laOO^F,  or  16  hours  at  1200OF.    An  aging 
temperature  between  1200OF  and  1300OF  is  optimum 
for  controlling  thf  balance  between  yield  strength  and 
dualhty.  The  yield  strength  of  metals  in  the  fully- 
aged  condition  is  directly  proportional  to  Brinell  hard- 
ness, ranging  from  80,000  to  150,000  psi  for  the 
compositions  Investigated.    (Author) 


Watertown  Arsenal  Labs.  ,  Mass. 
CIRCULAR- PATCH  TEST  FOR  EVALUATING 
ARMOR  CRACK- SUSCEPTIBILITY,   by  Laurence  E. 
Pbteat  and  Richard  W.  Jones.    May  60,   37p.   10  refs. 
WAL  TR  710/1075. 
Order  from  OTS  $1.  00  PB  161  822 

An  investigation  was  conducted  to  determine  the 
effect  of  different  procedures  on  the  effectiveness  of 
the  circular-patch  test  specimen  in  the  evaluation  of 
plate  crack  susceptibility  and  to  determine  conditions 
suitable  for  a  standard  test.    A  test  procedure  was 
selected  and  used  on  several  different  heats  of  armor 
steel.    Evaluation  of  these  heats  by  this  procedure 
placed  the  heats  in  the  correct  order  of  crack  sus- 
ceptibility as  determined  from  the  known  fabrication 
history  erf  the  heats.    (Author) 


Watertown  Arsenal  Lab. ,  Mass. 
EXOTHERMIC  RISERING  EFFECTS  ON  PROPERTIES 
OF  CAST  ARMOR  STEEL,  by  John  M.  Ingraham. 
June  60,  35p.  6  refs.    WAL  TR-616. 1/1 . 
Order  from  OTS  $1.00  PB  161  698 

This  is  a  limited  study  of  the  effects  of  the  use  of 
exothermic  riser  sleeves  on  the  physical  and  mechani- 
cal properties  of  a  cast  armor  test  plate.   The  work 
reported  herein  consists  of  studies  to  determine  hard- 
ness, macro-  and  microstructure,  tensile  and  impact 
properties  in  areas  adjacent  to  and  removed  from  the 
riser  area.   (Author) 


Watertown  Arsenal  Labs.  ,  Mass. 
FORGING  EFFECTS  ON  THE  MECHANICAL  PROP- 
ERTIES OF  THREE  BORON -TREATED  STEELS,  by 
Eugene  DiCesare.    July  59,  48p.  2  refs. 
WAL  TR  312/80;  AD-219  749 
Order  from  OTS  $1.  25  PB  151  814 

Steel  alloys  14B35,   14B50,  and  10R70  containing  boron 
and  rare  earth  were  hot  forged  (2250°F)  by  upsetting 
and  drawing  out  (swaging)  with  reduction  ratios  up  to 
8  to  1  and  13  to  1,  respectively.    Longitudinal  and 
transverse  tensile  and  Charpy  specimens,  and  micro 
and  macrospecimens'were  tested  and  examined  in  the 
as- forged  and  in  the  heat-treated  condition.    Heat 
treatment  resulted  in  optimum  tensile  properties  and 
toughness  in  both  the  upset-forged  and  the  drawnout, 
or  swaged,   ingots,  at  approximately  66%  reduction 
for  the  swaged  ingots,  50%  reduction  for  the  upset- 
forged  14B35  alloy,  and  0%  reduction  for  the  upset- 
forged  14B50  and  10R70  alloys.    (Author) 


Watenown  Arsenal  Labs.  ,  Mass. 
HIGH  STRENGTH  STEEL:   EFFECT  OF  VARYING 
COMPOSITION  TO  A  TARGET  HARDENABILITY, 
AND  AN  EXPERIMENTAL  SILICON-RICH  BORON- 
TREATED  LOW  ALLOY  STEEL,    by  S.  V.  Arnold. 


Oct  59,  39p.   11  refs.  WAL  TR  320.   1/1;  AD- 226  966. 
Order  from  OTS  $1.  00  PB  161  007 

The  tensile,  notched  tensile  and  intact  properties  of 
a  number  of  experimental  0.  30%  carbon  nickel- 
chromium- molybdenum  steels,  made  to  target  com- 
position of  calculated  15"  DI  hardenability,  were  de- 
termined after  quenching  and  tempering  at  450°F, 
Tensile  notched  tensile  and  in^)act  properties  of  an 
experimentalO.33%  carbon  silicon- rich  boron- treated 
steel  with  moderate  amounts  of  chromium  and  molyb- 
denum, when  quenched  and  tempered  within  the 
range  450°-700°F,  were  exceptionally  good.  (Author) 


Watertown  Arsenal,  Mass. 
OBTAINING  LEAST-COST  FURNACE  INPUT  MIXES 
BY  LINEAR  PROGRAMMING,    AND  SOME  INVEN- 
TORY IMPLICATIONS,    by  Gideon  L  Gartner.  July  59, 
77p.   13  refs.    Management  Science  rept.  no.  MS-1; 
AD- 233  226. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  146  836 

Many  combinations  of  furnace  input  materials  exist, 
which  will  meet  a  set  of  given  furnace  output  require- 
ments.   The  linear  programming  technique  can  be 
used  to  choose  that  feasible  material  combination 
whose  material  cost  is  a  minimum.    The  technique  can 
be  used  to  calculate  optimal  prescriptions  for  individ- 
ual heats,  or  to  determine  which  materials  to  buy  to 
stock  in  inventory.    While  previous  work  has  been 
done  on  the  individual  heat  problem,  this  project  i% 
concerned  with  the  "what  to  buy"  decision.    Several 
possible  management  policies  which  concern  the  ex- 
tent to  which  linear  programming  nught  be  used  are 
described  as  are  the  implications  of  a  linear  pro- 
gramming based  system  to  economic  lot  size  deter- 
mination.   To  justify  the  use  of  L.  P.   in  this  applica- 
tion as  well  as  to  illustrate  several  points,  a  number 
of  problems,  hypothetical  and  real,  were  solved  on 
the  IBM  704.    (Author) 


Watenown  Arsenal  Labs.  ,  Mass. 
RISUXJAL  TENSILE  STRESS  CONCENTRATIONS 
AND  TENSILELY- STRESSED  CRACKS  VERSUS 
TOUGHNESS  OF  HEAT-TREATED  AISI  4340 
STEEL,  by  S.  V.  Arnold.    May  60,   18p.  2  refs.   Tech- 
nical rept.  no.  WAL  TR  834.21/1. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  147  506 

By  bending  standard  Charpy  V  impact  sf>ecimens  over 
a  fulcrum  placed  against  the  mouth  of  the  notch, 
altered  specimens  were  obtained  with  angles  of 
permanent  set  ranging  from  a  fraction  to  several  de- 
grees.   The  metal  at  the  base  of  the  Charpy  notch 
underwent  permanent  compressive  deformation  and 
then,  iqxsn  release  of  load,  this  metal  was  placed  in 
residual  tension  by  elastic  recovery  of  the  specimen. 
Incipient  cracks  formed  at  the  base  of  the  notch, 
^cimens  were  tested  in  impact  over  a  range  of 
temperatures  to  determine  the  effect  of  such  alter- 
ations upon  energy  level  and  transition  behavior  of 
AISI  4340  steel  quenched  and  tempered  to  various 
strength  levels.    (Author) 
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Watertown  Arsenal  Labs.  ,  Mass. 
SPECTROCHEMICAL  DETERMINATION  OF  ACID- 
SOLUBLE  ALUMINUM  IN  LOW -ALLOY  STEELS 
BY  THE  ROTATING-DISC  METHOD,  by  F.  G.  HowelL 
June  59,  20p.   16  refs.  Technical  rept.  WAL  TR 
804/19;  AD- 217  440. 
Order  from  OTS  $0.  75  PB  151  812 

A  sf)ectrographic  method  for  the  determination  of 
acid- soluble  aluminum  in  low-alloy  steels  was  de- 
veloped using  a  solution  technique  with  a  rotating 
graphite  disc  and  a  high- voltage  alternating  current 
spark.    The  method  is  rapid  compared  to  chemical 
analysis,  permitting  a  considerable  saving  in  time. 
Of  the  common  alloying  elements  used  in  low- alloy 
steels,  only  tungsten  interferes.    The  method  applies 
to  samples  containing  0.  02%  to  0.  25%  acid- soluble 
aluminum.    This  range  includes  most  of  the  samples 
submitted  for  analysis.    (Author) 

Light  Metals 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
THE  DEVELOPMENT  OF  MINIMUM  DESIGN  DATA 
ON  THE  NEW  TITANIUM  ALLOYS  BEING  CON- 
SIDERED IN  THE  TITANIUM  SHEET- ROLLING 
PROGRAM,  by  W.  W.  Breindel,  C.  L.  Scale  and 
others.    Quarterly  rept.  no.  4  on  Contract  NOas  57- 
148-C.    20  Feb  58,   17p.  4  refs;  AD-158  618. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  733 

The  effea  of  the  ratio  of  the  pin  diameter  to  sheet 
thickness  on  the  bearing  strength  is  discussed.   The 
decision  was  made  to  investigate  this  relationship  for 
heat-treated  6  A1-4V  Ti  alloy.   The  use  of  the  single 
shear-type  specimen  is  illustrated  by  the  presentation 
of  additional  data.   Compression  test  procedures  are 
described,  and  data  are  presented  on  annealed 
6  A1-4V  Ti  alloy  at  testing  temperatures  of  80°,  400°, 
600°,  800°,  and900°F.    A  tension  apparatus  was 
evaluated  which  permits  the  use  of  the  same  exten- 
someter  as  that  used  for  compression  tests. 


Battelle  Memorial  Inst.  ,  Columbus,   Ohio. 
METALLURGICAL  AND  MECHANICAL  CHARAC- 
TERISTICS OF  HIGH- PURITY  TITANIUM- BASE 
ALLOYS,  by  Richard  W.   Douglass,  Frank  C.  Holden 
and  others.    Rept.  for  15  Feb  58-15  Aug  59 
on  Metallic  Materials,   Contract  AF  33(616)5462. 
Mar  60,   154p.   15  refs.   WADC  Technical  rept.   59- 
595. 
Order  from  OTS  $3.  00  PB  161  817 

The  relationships  between  mechanical  properties, 
alloy  composition,   microstructure.   and  thermal 
history  have  been  studied  for  high-purity  titanium- 
base  alloys.    The  alloy  systems  investigated  include 
Ti-V.  Ti-Cr,  and  Ti-W  binary  alloys,  and  Ti-Al-V, 
Ti-Al-Cr,   Ti-O-V,   Ti-O-Cr,  and  Ti-O-Mn  ternary 
alloys.    Mechanical -property  data  include  tensile 
and  flow  properties,   impact  behavior,  hardness, 
aging,  and  cooling- rate  data.    The  effects  of  disper- 
sions on  the  creep  of  Ti-W,  Ti-Cu,  and  Ti-Si  alloys 
were  investigated.    The  metallurgical  principles 
involved  here  and  in  previous  work  are  discussed. 
(Author) 


Lockheed  Aircraft  Corp.  ,  Sunnyvale,   Calif. 
BERYLLIUM:  A  SEARCH  OF  THE  LITERATURE 
1957-1959,  by  Kenneth  D.  ICarroll.  Technical  rept. 
Jan  60,   116p.   349  refs.  l4iSD-288190. 
Order  from  OTS  $2.  50  PB  161  811 

The  broad  field  of  beryUiuin  metallurgy,   crystallog- 
raphy, fabrication  method^,  and  the  application  of  Be 
to  the  aircraft  and  missile  fields  has  been  reviewed. 
References  to  the  use  of  B«  in  nuclear  reactors,   nu- 
clear fuels,  and  the  effects  of  radiation  have  been  omit- 
ted.   There  are  references)  included  as  to  the  toxicology 
of  Be,  its  hazard  limits,  and  means  of  detection;  how- 
ever, this  phase  was  of  tangental  interest  and  the  ref- 
erences are  not  exhaustive*   References  to  Cu-Be  alloys 
have  been  omitted,  but  abstracts  are  included  covering 
other  Be  alloys.    The  majority  of  the  items  cited  have 
been  abstracted:  however,  various  annual  reviews  and 
progress  reports  were  not.  (See  also  PB  161  012) 


Lockheed  Aircraft  Corp.!  Sunnyvale,  Calif 
BERYLUUM:  SURVEY  OFl  THE  LITERATURE 
(SUBJECT)  by  K.  D.  Carroll.  Special  Bibliography. 
I  Apr  60,  60p.  135  refs.  LMSD  288190,  Suppl.  no.  1 


Order  from  OTS  $1.50 
See  also  PB  161  811 


Office  of  Technical  Servi 

Washington,  D.  C. 
BERYLLIUM  (1945-1960). 
OTS  Selective  Bibliography 
Order  from  OTS  $0. 10 


PB  161  812 


cJBs,  Dept.  of  Commerce, 

une  60.   19p.  362  refs. 
\13. 

OTS  SB-413 


A  bibliography  of  reports  likted  in  the  twoOTS  monthly 
abstract  journals:  U.  S.  Government  Research  Reports 
and  Technical  Translations  j   Reports  are  arranged  in 
categories  as  follows:  beryllium  metals  and  alloys; 
beryllium  compounds,  carbjdes,  and  isotopes;  toxicity, 
safe  handling  of  beryllium:  translations  on  beryllium. 


Mass. 

TESTS  OF 
ALUMIlsfUM  ALLOY,  by 
rett  L.  Reed.    May  60, 


Watertown  Arsenal  Labs 
DETECTION  BY  NONDESTRUCTIVE 
OVERHEATING  IN  2014-Te 
Patrick  C.  McEleney  and 
44p.  4  refs.    WAL  TR-140/|27 
Order  from  OTS  $1.25 


PB  161  516 


Ultrasonic  attenuation  tests  have  pjroved  to  be  suc- 
cessful in  the  detection  of  "Overheating"  or  "burning" 
in  2014-T6  aluminum  alloy.    Heretofore  overheating 
was  detected  only  by  metall<t»graphic  examination. 
Correlation  between  ultrasonic  attenuation  tests  and 
metallographic  studies  erf  a  ^eries  of  overheated  and 
nonover heated  2014 -T6  aluminum  alloy  samples  has 
been  successfully  accompli*ed.    Liquid  penetrant, 
radiographic  and  electroma^etic  tests  can  also  be 
applied  in  certain  instances 
(Author) 


to  detea  this  condition. 


Nonferrous  (except  light)  Metals 


Battelle  Memorial  Inst.  ,   Columbus,   Ohio. 
HIGH- TEMPERATURE  PROPERTIES  AND  ALLOY- 
ING BEHAVIOR  OF  THE   REFRACTORY  PLATI- 
NUM-GROUP METALS,  by  R.   W.   Douglass, 
F.  C.  Holden,  and  R.   I.  Jaffee.    Technical  phase 
rept.  on  Contract  htonr- 2547(00).    14  Aug  59,    127p 
286  refs.    AD-226  310. 
Order  from  OTS  $2.  75  PB  161  823 

A  survey  of  the  literature  pertaining  to  the  platinum- 
group  metals  and  their  alloys  has  been  conducted  as 
a  part  of  the  study  of  the  metallurgical  properties  of 
the  refractory  platinum-group  metals.    Major  em- 
phasis was  placed  on  the  four  more  refractory  met- 
als: rhodium,   iridium,  osmium,  and  ruthenium.    A 
selected  bibliography  and  a  list  of  references  are  in- 
cluded.   (Author) 


Qimax  Molybdenum  Co.  of  Michigan,   Detroit. 
ARC-CAST  MOLYBDENUM  AND  TUNGSTEN  BASE 
ALLOYS  (1957-1959)  by  M.   Semchyshen  and 
R.   Q.   Barr.    Rept.  on  Contract  Nonr- 2390(00).    1959, 
205p.   12  refs. 
t>rder  from  OTS  $3.  50  PB  161  820 

The  studies  can  be  categorized  in  the  following  man- 
ner: (1)  Alloy  Systems:  This  phase  involves  an  in- 
vestigation  of  molybdenum-base  alloys  containing 
substantial  amounts  erf  alloying  addition.  (2)  Strength- 
ening Mechanisms  in  Molybdenum- Base  Alloys:   ffe- 
vious  studies  have  shown  that  carbon  plays  a  major 
role  in  the  development  of  high  temperature  strength 
in  Mo-Ti-C  alloys.    These  studies  have  been  con- 
tinued and  expanded  to  include  Mo-Zr-C  and  Mo- 
Hf-C  alloys.    (3)  Mechanical  Properties  of  As-Cast 
Molybdenum- Base  Alloys.    MolyMenum-base  alloys 
containing  additions  in  excess  of  those  which  can  be 
worked  by  presently-available  facilities  have  demon- 
strated high  elevated  temperature  hardness.    (4) 
Evaluation  of  Electron- Beam  Melted  Molybdenum: 
Ingots  melted  by  the  electron -beam  technique  have 
been  evaluated  from  the  standpoint  of  purity  and 
transition  temperature  in  tension.  (5)  TUngsten-Base 
Alloys :  A  preliminary  survey  of  tungsten-basdalloys 
has  been  initiated.    (6)  Determination  of  Elastic 
Moduli  of  Molybdenum  and  Commercial  Molybdenum - 
6ase~^lIoys:  The  modulus  erf  elasticity  has  been  de- 
termined  from  tension  stress -strain  data  for  un- 
alloyed molybdenum.  Mo  ■'■  0.  5%  Ti,  Mo  +  0.  5%  Ti 
-♦■     0.  7%  Zr,  and  Mo  +  0.  5%  Zr  over  the  range 
from  room  temperature  to  2400  F. 


Structural  Metallurgy  and  Corrosion 


Armenir  Research  Foundation,  Chicago,   111. 
PHASE  RELATIONSHIPS  IN  SELECTED  BINARY 
AND  TERNARY  VANADIUM- BASE  ALLOYS  SYS- 
TEMS,  by  Steven  A.   Komjathy,   Robert  H.   Read,  and 
William  Rostoker.    Rept.  for  1  May  58-31  July  59  on 
Solid  State  Research  and  Projjerties  of  Matter,  Con- 
tract AF  33(616)5771.    Jan  60,  79p.   35  refs.   WADC 
Technical  rept.  59-483. 
Order  from  OTS  $2.00  PB  161  816 
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In  order  to  obtain  information  for  the  development  of 
vanadium-base  alloys,   binary  systems  (V-La,  V- 
Ce,   V-Pr,   V-J>ld,   V-Gd,   V-Sn,   V-Hf,   V-Th,   V-W 
and  V-Re)  and  ternary  systems  (V-Ti-Nb,    V-T^-Mo, 
V-Ti-Ta,  V-Ti-W.   V-Ti-O,  V-Ti-Si,  and  V-Ti-Be) 
were  investigated  for  (1)  the  extent  of  the  vanadium - 
rich  solid  solution  between  800°  and  1500OC,  (2)  the 
character  of  the  second  phase  in  equilibrium  with  the 
solid  solution,  and  (3)  the  possible  melt  reaction. 
Metallographic  examination,   X-ray  powder  diffrac- 
tion analysis,  incipient  melting  point  determination, 
differential  thermal  analysis,  and  mlcrohardness 
tests  were  used  as  experimental  technique.    The  ex 
perimental  results  are  illustrated  by  partial  phase 
diagrams,   where  it  was  necessary.    In  some  cases 
work  was  done  on  compositions  with  less  than  50 
w/o  V  to  resolve  certain  problems.    Precipitation 
kinetics  studies  were  carried  out  on  selected  alloy 
compositions  in  ternary  systems  V-Ti-O,   V-Ti-Si, 
and  V-Ti-Be.    The  age  hardening  of  the  alloys  at 
550O,  650°,  and  750oC  was  followed  by  routine 
Vickers  hardness  tests.    (Author) 


Bureau  of  [Naval  Weapons]  Washingtem,  D.  C 
PROCESS  OF  APPLYING  POLYTETRAFLUORETHYL- 
ENE  COATINGS  ON  STEEL  SURFACES.    11  Jan  56. 
lOp.  NAVORD  OD  10362. 
Order  from  LC  mi$l .  80.  ph$l .  80  PR  148  650 


Dayton  U. ,  Ohio. 
ON  THE  FEASIBILITY  OF  USING  X-RAY  FLASH 
TECHNIQUES  FOR  DIFFRACTION  STUDIES,  by 
Werner  R.  Rambauske.    Rept.  for  June- Dec  59  on 
Thermodyanmics  and  Heat  Transfer.  Contract  AF 
33(616)6607.   Mar  60,  6lp.  23  refs.    WADD  Technical 
rept.  60-55. 
Order  from  OTS  $1 .  75  PB  161  797 

X-ray  diffraction  and  other  methods  concerned  with 
the  analysis  of  the  microstructure  of  matter  are 
limited  by  relatively  small  radiation  intensities.   The 
feasibility  of  utilizing  highly  intense  X-ray  flash  tech- 
niques are  studied  herein  with  actual  Laue  diffraction 
pictures  obtained  in  very  short  times  (microseconds) 
also  presented.   (Author) 


Florida  U.  Engineering  and  Industrial  Experiment 

Station.  Gainesville. 
THE  EFFECT  OF  FOREIGN  SUBSTANCES  ON  THE 
STRENGTH  OF  POWDER -METAL  AGGREGATES,  by 
Otto  Zmeskal.    Final  rept.  on  Contract  DA  01-009- 
ORD-439.    30  Sep  58,  119p.  1  ref;  OOR  rept. 
no.  1423.1:  AD-206  839. 
Order  fron.  LC  mi$6.00,  ph$18.  30  PB  147  869 

The  report  is  divided  in  four  parts,  each  deanng  with 
a  different  pure  metal.  The  metal  matrices  covered 
are  copper,  titanium,  zirconium,  and  iron.   The 
oxides  were  introduced  by  mixing  the  pure  oxides  with 
the  pure  metal  powders.    For  each  metal  a  program 
was  devised  to  determine  the  optimum  conditions  of 
particle  size,  method  of  aggregation,  pressing  pres- 
sure, sintering  atmosphere  and  temperature  and  addi- 
tional pressing  and  sintering  ofjerations.   The  criteria 
used  were  density  and  hardness.    Both  cylinders  and 
tensile  bars  were  evaluated.  The  oxide  added  to 
copper  was  titania.   This  oxide  was  also  used  as  the 


dispersed  phase  in  titanium;  to  minimize  oxide  solu- 
bility, lew  temperature  sintering  was  used  with  tin  as 
the  bonding  agent.    Zirconia  was  added  to  zirconium; 
both  hydride  zirconium  and  high  purity  zirconium 
metal  were  used,  but  in  both  instances  the  resultant 
products  were  very  brittle.   The  greatest  amount  of 
work  was  done  with  carbonyl  iron.   The  oxides  added 
included  zirconia,  thoria,  ceria.  lanthana.  aeodymia, 
dysprosia,  andgadolinia.   Lanthana  was  found  to  prevent 
bonding  of  the  iron  matrix,  while  the  other  oxides  were 
found  to  be  only  slightly  embrittling.  The  iron  -  gadolinia 
mixture  offers  considerable  promise  for  a  control  rod 
material  in  nuclear  applications.    In  general,  the 
oxide  additions  to  each  metal  investigated  resulted  in 
increased  hardness  and  strength  at  elevated 
temperatures. 


Georgia  Inst,  of  Tech.   Engineering  Experiment 

Station.  Atlanta. 
THIN  METAL  FILMS  AS  CORROSION  INDICATORS, 
by  Richard  B.  Belser  and  Frank  E.  Hankinson.    Rept. 
for  15  Nov  57-15  Nov  58  on  Finishes  and  Materials 
Preservation,  Contract  AF  33(616)3879.    May  59,  56p. 
11  refs.  WADC  Technical  rept.   59-149;  AD-214  886. 
Order  from  OTS  $1.  50  PB  151  974 

Investigation  erf  the  corrosion  behavior  of  thin  metal 
films  for  possible  utilization  in  economic  and  re- 
liable corrosion  indicators.    The  corrosion  behavior 
of  iron,  bimetal  films  of  iron  and  copper,  manganese, 
and  metal  films  sensitized  by  salts  were  observed  in 
various  cleaning  pre)cedures  were  examined.  Natural 
corrosion  of  a  metal  film  apjjeared  to  be  a  two- stage 
prcx:ess.    Sensitization  of  the  metal  film  negates  one 
of  the  steps  and  the  film  becomes  primarily  an  inte- 
grator of  the  conditions  of  temperature  and  humidity 
to  which  the  film  is  subsequently  exposed.    Both  sen- 
sitized and  unsensitized  metal  films  may  be  needed 
to  indicate  corrosive  conditions.    (Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
ELECTRONIC  STRUCTURE  OF  BERYLLIUM,  by 
George  C.  Kuczynski.   Technical  memo.  Aug  59,  28p. 
10  refs.    LMSD- 288003;  AD-226  302. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  681 

The  theoretical  model  of  beryllium  proposed  by 
Herri!ig  and  Hill  [Phys.  Rev.  58:132,  1940]  is  capable 
erf  explaining  most  of  the  apparent  ancMnaLies  of  the 
p>hysical  properties  encountered  in  this  metal.   The 
high  Debye  temperature  is  due  to  high  binding  energy 
not  unusual  in  the  metals  erf  the  first  row  of  the  peri- 
e)dic  table,  whose  nuclei  are  emly  feebly  screened  by 
Is  shell  electrons.    Although  the  crystallographic 
structure  of  beryllium  is  not  pjredictable  from  the 
theory,  the  electron  distribution  within  the  first 
Brillouin  zone  seems  to  lead  to  a  good  qualitative  cor- 
relation erf  the  electrical  magnetic  properties. 
Further  extension  of  the  theory  is  capable  erf  account- 
ing for  the  apparently  anomalous  change  of  c/a  ratio 
with  temperature,  as  this  report  attempts  to  demon- 
strate.  The  only  real  anomaly  which  cannot  be  prop- 
erly explained  is  a  very  low  value  of  the  Poisson's 
ratio.  This  may  be  because  the  present  determina- 
tions erf  the  elastic  constants  are  not  entirely 
trustworthy.   (Author) 
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Massachusetts  Inst,   of  T(?ch.  ,  Cambridge. 
THE  INITIAL  STAGES  OF  PLASTIC  DEFORMATIOh 
IN  ALUMINUM  AND  COPI^ER,    by  A.   R.  Rosenfield 
(Master's  thesis)  and  B.   Lj  Averbach.    Technical 
rept.  no.    1  on  Contract  Nojir- 1841(35).    1959,  48p. 
22  refs.  AD- 226  097.  ' 

Order  from  LC  mi$3.  30,  fih$7.  80  PB  148  153 


The  early  stages  of  plastic 
aluminum  and  copper  have 


flow  and  microcreep  in 
been  studied  with  a  strain 


sensitivity  of  2  x  10""  at  tejmperatures  ranging  from 
25°C  (770F)  to  -196°C  (-3ai°F)  as  a  function  of  com- 


position and  substructure 
dence  of  the  elastic  limit  in 


preted  as  arising  from  a  thermal  activation  of  stack- 


ts  in 


ing  faults  under  stress,  and  this  model  result 
values  of  65  and  210  ergs/c  m^  for  the  stacking  fault 
energies  of  copper  and  aluminum,   respectively.    The 
effects  of  impurities  differ  in  the  two  materials  and 
have  been  ascribed  to  the  presence  of  precipitates  in 
aluminum  and  solid  solution  formation  in  the  case  of 


copper.    The  jog  formation 

has  been  measured  from  ar 

strain  curve  on  unloading,  g  iving  a  value  of  0.  49  e.  v. 

for  copper  and  0.  21  e.  v.   fcr  aluminum.    (Author) 


National  Research  Labs 
THERMAL  STRESSING  DLfe 
HEAT  SOURCE  IN  A  QRCULAR 
G.  R.  Cowper.  Mar  60.  26^ 
ing  rept.   MS- 101 . 
Order  from  LC  mi$2.70.  pii$4.80 


The  temperature  depen- 
both  materials  is  inter- 


energy  in  botli  materials 
analysis  of  the  stress- 


Ottawa  (Canada). 
TO  AN  ARBITRARY 

CUT-OUT,  by 
Mechanical  Engineer- 

PB  147  915 


This  report  presents  formulas  for  the  thermal 
stresses  and  displacements  in  a  circular  elastic  plate 
with  a  ccmcentric  circular  cut-out  due  to  an  arbitrary 
but  steady  heat  input  at  the  sdges  of  the  plate.   For- 
mulas for  thermal  stresses  in  an  infinite  plate  with  a 
single  circular  cut-out  are  abtained  as  a  limiting 
case.   Numerical  results  are  worked  out  for  the  case 
in  which  an  arbitrary  arc  of  the  edge  of  the  cut-out 
is  held  at  a  high  temperature  while  the  remainder  of 
the  edge  remains  cool .  (Autjhor) 


Naval  Engineering  Experiment  Station,  Annapolis, 

Md. 
INVESTIGATION  OF  CORROSION  INHIBITORS  FOR 
CLOSED  COOLING  SYSTEMS  OF  DIESEL  EN- 


GINES, by  G.  R.  Garber. 
Evaluation  rept.  010162G, 
Order  from  LC  mi$2.  40,  pll$3.  30 


1  May  55,   16p.  2  refs. 


PB  148  704 


A  1,000-hour  laboratory  test  of  corrosion  inhibitors 
for  closed  cooling- water  syptems  of  naval  diesel  en- 
gines has  been  completed.  Alkaline- chromate  inhib- 
itor containing  phosphate  gave  best  protection  under 
the  conditions  of  test.    (Autlor) 


Pitman- Dunn  Labs.  Group, 

Philadelphia,  Pa. 
CORROSION  OF  WELDED 
INHIBITED  RED  FUMING 
M.   S.   Orysh,  L.   L.  Gruss, 
77p.   37  refs.   Technical  rep 
Order  from  LC  mi $4.  50. 


Frankford  Arsenal, 


\LUMINUM  ALLOYS  IN 
HITRIC  ACID,  by 
and  A.  Gallaccio.  Jan  60, 
.   R-1524. 
phBl2.  30  PB  147  905 
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An  investigation  was  conducted  to  determine  the  resist- 
ance of  six  welded  aluminum  alloys  to  corrosion  by  in- 
hibited red  fuming  nitric  acid  (IRFNA)  for  40.   100, 
180,  and  360  days  at  -30°,  80°.   lU'^,  and  150°  F. 
The  corrosion  of  the  welded  alloy  combinations  ex- 
posed to  IRFNA  progressed  with  time  except  when  ex- 
posed at  -30°F.    The  tensile  strengths  of  the  welds  and 
base  materials  were  not  adversely  affected  by  contact 
with  IRFNA  for  the  duration  of  one  year  at  the  temper- 
atures investigated.    The  corrosion  rates  of  the 
3003/1100  and  5052/5052  combinations  increased, 
whereas  that  of  the  2014/4043  combination  decreased 
as  the  water  concentration  of  the  IRFNA  was  increased 
to  7.  5  percent. 


[RIAS.  Inc.,  Baltimore,  Md.] 
INVESTIGATION  OF  THE  FRACTURE  OF  METALS, 
by 'I.  R.  Kramer.   Final  rept.  on  Contract  Nonr- 
2616(00).  31  July  59,  22p.  21  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  077 

The  delay  time  for  the  initiation  of  plastic  flow  was 
studied  in  single  crystals  of  aluminum,  iron  and  zinc. 
The  delay  time  of  aluminum  was  found  to  be  affected 
by  pre- strain  and  orientation.   Values  for  the  "acti- 
vated" volume  are  too  small  to  be  interpreted  in 
terms  of  forest  dislocation.   The  activated  energy  is 
found  to  vary  with  pre-strain.   For  iron,  the  activated 
energy  compared  favorably  with  values  calculated 
from  Cottrell's  equation.   The  presence  of  nitrogen 
in  zinc  is  found  to  increase  the  delay  time.  (Author) 


Watertown  Arsenal  Labs. ,  Mass. 
NOTCH  SENSITIVITY  AND  LAMINATED  CHARPY 
IMPACT  STRENGTH  OF   UOO-F  AND  2024 -T4 
ALUMINUM  ALLOY  SIMULATED  SHEET,  by 
S.  V.  Arnold.    Sep  59,  21p.  3  refs.    WAL  TR  341.5/1; 
AD- 225  559. 
Order  from  OTS  $0.75  PB  '51  898 

Simulated  sheet  of  llOO-F  and  2024-T4  aluminum 
alloys  were  fashioned  in  0.  050,  0.080,  0.100,  0.133, 
and  0.  200-inch  gages  by  removing  equal  amounts  of 
stock  from  each  rolled  surface  of  0.  250-inch  plate. 
Laminated  Charpy  specimens  0.400-inch  thick  were 
assembled  from  this  simulated  sheet  and  tested  over 
the  range  -196°  to    400OC.    Notched  and  unnotched 
tensile  specimens  were  tested  at  room  temperature. 
(Author) 

Watertown  Arsenal  Labs. ,  Mass. 
TEMPERATURE  GRADIENT:  HARDNESS  TECH- 
NIQUE FOR  DETERMINATION  OF  RECRYSTALLI- 
ZATION  TEMPERATURE,  by  Joseph  M.   Dhosi  and 
Marvin  B.   Pierson.    May  60,  22p.   WAL  TR  831.  1/1. 
Order  from  OTS  $0.  75  PB  161  473 

A  technique  was  developed  by  which  recrystallizatlon 
temperature  of  alloys  can  be  determined  rapidly  and 
with  satisfactory  accuracy.    A  6"  -  7"  bar  of  the  alloy 
is  heated  for  a  specific  time  in  a  specially  designed 
gradient  furnace  and  cooled.    A  hardness  survey  is 
then  made  along  the  bar  and  this  is  cross-plotted 
against  the  temperature  gradient  to  which  it  had  been 
subjected.    The  temperature  at  that  point  of  the  bar 
where  hardness  values  fall  off  abruptly  is  then  de- 
signated as  the  recrystallization  temperature. 
(Author) 


Watertown  Arsenal  Labs. ,  Mass. 
TITANIUM-  6%  ALUMINUM  -  4%  VANADIUM 
ALLOY:  EFFECT  OF  SPONGE  PURITY,    ALUMI- 
NUM CONTENT  AND  HEAT  TREATMENT,  by 
L    S    Croan,  F.  J.  Rizzitano,  and  W.  L.  Warner. 
Sep  59,  42p.    1  ref.    WAL  TR  405.  21/1;  AD-226  305. 
Order  from  OTS  $1 .  25  PB  151  995 

An  investigation  was  undertaken  to  determine  the  heat 
treating  charaaeristics  of  the  6%A1-4%V  titanium 
alloy;  the  solution  and  aging  temperatures  for  opti- 
mum strength  properties;  and  the  effea  of  varying  the 
aluminum  and  the  interstitial  contents  on  the  heat 
treatment  for  optimum  strength.   The  study  involved 
the  6%A1-4%V  titanium  alloy  made  with  three  hardness 
levels  of  sponge  (140,   160,   180  BHN)  and  three  levels 
of  aluminum  (6%,  7%.  8%)  made  with  the  140  BHN 
sponge.    A  fourth  alloy  of  interest,  5%Al-3%FeCr- 
3%FeMo  (140  BHN  sponge)  was  included  in  the  study. 
(Author) 

NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Defense  Atomic  Support  Agency,   Washington,   D.  C. 
CRYSTALLINE  NUCLEUS,  by  Warren  W.   Nicholas. 
Techical  analysis  rept.    17  June  59,   30p.   8  refs. 
DASA-527;  AD- 225  170. 
Order  from  LC  mi$2.  70',  ph$4.  80  PB  148  379 

The  hypothesis  that  nuclear  proton^  and  neutrons  are 
located  on  alternate  comers  of  a  cubic  lattice  is 
found  to  explain  asymmetric  fission,   spins  and  mag- 
netic dipole  moments  of  some  of  the  lightest  nuclides, 
certain  features  of  mass  defect  in  light  nuclides,  and 
the  magic  numbers.    Several  features  of  the  radio- 
active series  are  accounted  for.    Definite  structures 
are  proposed  for  u238,   Pb208^  and  some  of  the 
lighter  nuclides.  (Author)  -3 


Laboratory  for  Nuclear  Science,  Mass.  Inst,  of 

Tech. .   Cambridge. 
THE  LATERAL  DISTRIBUTION  OF  PENETRATING 
PARTICLES  IN  COSMIC  RAY  EXTENSIVE «AIR 
SHOWERS,  by  James  Arthur  Earl.   Doctoral  thesis. 
Technical  rept.  no.  70  on  Contract  Nonr-1841(16i  And 
National  Science  Foundation  Grants  G2055  and  G3006. 
31  Aug  59.  91p.   22  refs.    AD-226  648. 
Order  from  LC  mi$5.  40,  ph$15.  30         PB  147  713 

The  penetrating  component  of  extensive  air  showers 
detected  by  the  MIT  air  shower  experiment  at  Har- 
vard,  Massachusetts,  was  observed  with  the  aid  of  a 
large  hodoscope  shielded  by  985  g/cm^  of  lead.    The 
number  of  electrons,  core  location,  and  arrival  direc- 
tion of  each  shower  were  given  by  the  air  shower  ex- 
periment.   Mu-mesons  associated  with  a  shower  could 
be  identified  by  requiring  the  projected  zenith  angle  as 
measured  by  the  hodoscope  to  agree  with  the  known 
arrival  direction  of  the  shower.    An  auxiliary  detector 
consisting  of  a  single  heavily  shielded  tray  of  couniers 
ViiS  operated   920  m  from  the  center  o€  the  array.    In 
showers  with  zenith  angles  less  than  25°  the  density 
of  mu-mesons  is  proportional  to  r-lOi,  •  2  for  r 
between  20  and  150  m.    (r  is  the  distance  from  the 
shower  core  to  the  meson  detector.  )  For  r  betw^n 
200  and  900  m  the  density  is  proportional  to  r-2.  ^±-  K 


The  shape  of  the  lateral  distribution  changes  as  the 
zenith  angle  of  the  showers  is  increased.    The  nature 
of  this  change  is  such  that  the  mesons  in  inclined 
showers  are  more  spread  out  than  those  in  vertical 
showers.    The  effect  of  the  magnetic  field  of  the  earth 
on  the  lateral  distribution  is  small.    The  meson  den- 
sity near  the  core  is  proportional  to  Ne-  '  ^  *    .05 
where  Ne  is  the  number  of  electrons  in  the  shower. 
For  showers  with  a  constant  observed  number  of 
electrons,  the  meson  density  near  the  core  does  not 
change  with  zenith  angle.  (Author) 

Elementary  Particles 


Lockheed  Aircraft  Corp.  ,  Marietta.  Ga. 
EPI- THERMAL  DOSE  AND  ATOMIC  PRODUCTION 
CALCULATIONS,    by  Walter  R.   Burrus.    Rept.  on 
Contract  AF  33(600)32055.    Jan  60,   47p.   13  refs. 
Nuclear  rept.   40R;  AD- 207  003. 
Order  from  LC  mi$3.  30,  ph^.  80  PB  148  381 

The  cross  sections  for  energy  absorption  were  deter- 
mined for  several  common  elements  as  a  function  of 
energy,  and  average  croes  sections  were  calculated 
for  each  of  3  representative  reactor  neutron  spectra. 
These  average  cross  sections  vary  for  different  spec- 
tra, but  the  variations  for  the  representative  spectra 
selected  were  no  larger  than  a  factor  of  2.    Most  of 
the  cross  sections  vary  from  spectra  to  spectra  in  the 
same  general  manner,   so  comparison  of  one  cross 
section  with  another  is  much  more  accurate  that  the 
determination  of  absolute  value  of  the  average  cross 
section.    The  conversion  of  integral  flux    4  (E)  (flu* 
above  energy  E)  to  total  energy  flux  is  determined  for 
each  of  the  3  representative  spectra.    The  fraction  of 
the  absorbed  dose  effective  in  producing  atomic  dis- 
placements was  computed  for  several  common  metals. 
It  may  be  multiplied  by  the  absorbed  energy  to  give 
the  energy  used  in  formation  of  atomic  displacements. 
This  2- step  calculation  has  an  advantag^bver  a 
direct  calculaticm  of  the  number  of  atomic  displace- 
ments in  that  the  result  is  completely  insensitive  to 
the  critical  ionizing  energy.   If  the  displacement 
energy  is  known,  the  number  of  atomic  displacements 
may  be  found  by  dividing  the  energy  used  in  atomic 
displacement  production  by  the  average  energy  re- 
quired to  produce  one  atomic  displacement,  about 
twice  the  displacement  energy.  (Author) 

Maryland  U.  ,  College  Park. 
ABSORPTION  MECHANISMS  OF  NEGATIVE  K 
MESONS  AND  PIONS  IN  LIQUID  HYDROGEN,  by 
Thomas  B.   Day.    Rept.  on  Contract  AF  49(638)24. 
Apr  60,   19p.    10  refs.  Physics  Depi.   Technical  rept. 
no.   175;  AFOSR-TN-60-501. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  147  740 


Pittsburgh  U  . ,  Pa  . 
TIME -INDEPENDENT  NON-RELATIVISTIC  COL- 
LISION THEORY ,  by  E .  Gerjuoy .  Technical  rept . 
no.  4  on  Capture-Loss  and  Ionization  Cross -Sections 
of  Ions  and  Neutral  Particles,  Contract  Nonr-624(06). 
Dec  57,  6Ip.  21  refs. 
Order  from  LC  mi$3.90,  ph$l0.80  PB  138  206 
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Arbitrarily  complicated  rearrangement  collisions  de- 
scribable  by  the  time- independent  non-relativistic 
Schrodinger  equation  are  tk-eated  in  a  wholly  time- 
independent  framework,  without  explicit  reference  to 
transition  probabilities.   li|troducing  a  generalized 
probability  current  operator  for  many-particle  sys- 
tems ,  the  current  flow  at  llarge  distances  can  be  com- 
puted in  complete  analogy  ^ith  one-particle  scattering 
This  procedure  leads  to  th0  same  formal  expressions 
for  reaction  rates  as  are  obtained  from  more  con 
ventional  formulations . 


Texas  Nuclear  Corp.  ,   Austin. 
ELASTIC  AND  INELASTIC  SCATTERING  OF  4.  1 
MEV  NEUTRONS  FROM  Ca,   Mo.   Sb.  AND  Hg,  by 


Lloyd  D.   Vincent.   Ira  L. 
J.   T.   Prud'homme.    Rept 
on  Contract  AF  33(616)561^. 
WADD  TR-60-217. 
Order  from  OTS  $L  75 


Morgan  and 

or  15  Mar  59-18  Feb  60 

Apr  60,   64p.  51  refs. 


An  investigation  of  the  inte>-action 
with  calcium,  molybdenum 
mercury  has  been  perform^ 
minations  have  been  made 
the  elastically  scattered  ne|ut 
Ba,  and  Hg;  the  angular  dist 
cally  scattered  neutrons  fofm 
energy  distributions  at  90° 
Hg;  nuclear  temperatures 
Mo,   Sb,   Ba,   and  Hg;  total, 
cross  sections  for  Ca,  Mo, 


PB  161  807 


of  4.  1  Mev  neutrons 
antimony,  barium,  and 
The  following  deter - 
the  angular  distribution  of 

rons  from  Ca,  Mo,   Sb, 
ribution  of  the  inelasti- 
Mo,   Sb,   Ba,  and  Hg; 
for  Ca,  Mo,   Sb,   Ba,  and 
the  residual  nucleus  of 
elastic,  and  non-elastic 
Sb,  Ba,  and  Hg.   (Author) 


for 


Instruments  and  Installations 


Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
EXPERIMENTAL  AND  RESEARCH  WORK  DM 
NEUTRON  DOSIMETRY,    W  J.    E.   Drennan  and 
C.   S.   Peet.    Quarterly  progress  rept.   no.    1, 
15  May- 15  Aug  59,  on  Contract  DA  36-039-sc- 
78924.    15  Aug  59,   lOp.  6  r^fs.  AD-228  397. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  980 


1 


Processing  techniques  for  tje  prep>aration  of  wide- 
base  conductivity- modulated,   silicon-diffused  recti- 
fiers are  used  for  the  preparation  of  a  set  of  experi- 
mental units.    TTiese  techniques  provide  a  base  from 
which  any  modifications  car^  be  made.    A  statistically 
designed  experimental  progtam  was  initiated  which 
should  be  useful  for  determining  the  optimum  geom- 
etry and  forward  voltage  foi  the  conductivity- 
nodulated  silicon  diode  use  1  in  neutron  dosimetry, 
.'he  program  should  also  provide  necessary  informa- 
.tion  for  the  design  of  associated  measurement  cir- 
cuitry.   Theoretical  and  experimental  investigations 
pertaining  to  the  physical  phenomena  involved  in  the 
rectifier  were  initiated-    (Author) 


Battelle  Memorial  Inst.  ,  Cblumbus,  Ohio. 
EXPERIMENTAL  AND  RESEARCH  WORK  IN  NEU- 
TRON DOSIMETRY,    by  J.  EJ  Drennan,  A.  R.  Zacaroli 
and  others.    Quarterly  progrless  rept.   no.  2,   15  Aug- 

14  Nov  59,  on  Contract  DA  3|6-039-sc-78924. 

15  Nov  59,   39p.    17  refs.   AD- 233  429. 

Order  from  LC  mi$3.  00,  ph  16.  30  PB  147  98) 


Modifications  in  processing  techniques  were  designed 
to  obtain  higher  initial  charge- carrier  lifetimes, 
since  the  sensitivity  of  the  dosimeter  rectifiers  to 
neutron  exposure  results  primarily  from  a  decrease 
in  lifetime.    Experiments  were  carried  out  to  investi- 
gate the  sensitivity  of  2  sets  of  experimental  units  to 
pure  gamma  radiation  and  to  the  fast- neutron  radia- 
tion in  the  Battelle  Research  Reactor.    Theoretical 
investigations  were  conducted  to  establish  the  ex- 
pected relative  sensitivity  of  the  dosimeter  rectifiers 
to  gamma,  thermal-neutron,  and  fast- neutron  radia- 
tion.   A  study  of  the  device  j)erformance character- 
istics in  relation  to  the  practical  read-out  circuitry 
possibilities  was  conducted-    The  greatest  sensitivity 
of  the  dosimeter  rectifiers  will  be  obtained  with  base 
widths  of  0.  020  in.  or  greater.    There  is  evidence 
that  gamma  radiation  in  the  dose  range  of  practical 
interest  will  not  affect  the  dosimeter -rectifier  pa- 
rameters of  interest  to  this  application  significantly. 
Theoretical  investigations  indicate  that  the  dosimeter- 
rectifier  parameters  should  not  be  affected  appreci- 
ably by  either  gamma  or  thermal-neutron  radiation  in 
the  dose  range  of  interest.    (Author)  (See  also 
PB  147  980) 


Materials  Lab. ,  Wri^t  Air  Development  Div. , 

Wright -Patter  son  AFB,  Ohio. 
DESIGN  OF  A  DUAL  SENSOR  GAMMA   RAY  CALO- 
RIMETER, by  James  R.  Coss  and  Philip  B.  Hemmig. 
Rept.  for  Sep  58-Jan  60  on  Materials  Analysis  and 
Evaluation  Techniques.   Mar  60,   17p.  12  refs.    WADD 
Technical  note  60-48. 
Order  from  OTS  $0.  50  PB  161  787 

The  theoretical  and  design  considerations  for  the  con- 
struction of  dual  sensor  gamma  ray  calorimeter  are 
presented.   The  advantages  of  this  type  of  dosimetry 
over  commonly  used  present  day  types  are  pointed  out 
and  justified.   The  small  size,  high  reproducibility, 
and  small  expense  of  this  instrument  made  it  a  pxxen- 
tially  very  useful  tool  for  use  in  radiation  effects  pro- 
grams.  The  differences  in  equilibrium  temperature 
attained  by  two  slugs,  via  gamma  heating,  is  measured 
as  a  voltage  by  thermocouples,  and  this  thermocouple 
voltage  correlated  to  the  dose  rate.   (Author) 


Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
RESPONSE  OF  A  LOW -GEOMETRY  SCINTILLATION 
COUNTER  TO  FISSION  AND  OTHER  PRODUCTS,  by 
P.  D.  La  Riviere.  4  Feb  59,  26p.  9  refs.   Research  and 
Development  Technical  rept.  USNRDL-TR-303. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  148  058 

The  theoretical  response  of  a  low -geometry  scintilla- 
tion counter  to  any  photon -emitting  nuclide  whose  decay 
scheme  is  known  is  developed.    It  is  used  to  compute 
the  counting  rate,  as  a  function  of  time,  of  (1)  individ- 
ual and  total  fission  products  resulting  from  10^  simul- 
taneous slow-neutron  fissions  of  U^^o  ^n^j  (2)  several 
other  nuclides  for  10*  initial  atoms.    The  calculations 
extend  from  /v45  min  to  301  days  after  fission.  (Author) 
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Nuclear  Engineering  and  Power 


Avco-Everett  Research  Lab. ,  Mass. 
MAGNETOHYDRODYNAMIC  POWER  GENERATION 
USING  NUCLEAR  FUEL,  by  Richard  J.  Rosa. 
Mar  60,  21p.  11  refs.   Research  rept.  87; 
AD- 234  568. 
Order  from  OTS  $0.75  PB  161  824 

A  brief  review  is  given  of  the  basic  theory  of  magneto- 
hydrodynamic  (MHD)  power  generators.   The  basic 
electrical  properties  of  gases  are  reviewed  briefly. 
Overall  performance  characteristics  of  MHD  genera- 
tors are  presented  as  a  function  of  these  gas  proper- 
ties.  This  gives  an  indication  of  the  future  potential 
of  MHD  as  a  conversion  technique.   An  experimental 
MHD  generator  which  was  built  at  the  Avco-Everen 
Research  Laboratory  is  described  and  its  perform- 
ance discussed.   MHD  power  plant  cycles  are  dis- 
cussed.   A  cycle  designed  for  use  with  a  nuclear  re- 
actor is  described.    Some  of  the  possibilities  for  the 
future  are  discussed  in  which  more  exotic  forms  of 
high  temperature  reactor  combined  with  an  MHD 
generator  may  make  possible  nuclear  powered  sys- 
tems having,  by  present  standards,  very  low  cost, 
high  efficiency,  and/or  light  weight.   (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
NEUTRON  FLUX  MEASUREMENTS  FOR  MATE- 
RIALS IRRADIATION  EXPERIMENTS  AT  ARGONNE 
NATIONAL  LABORATORY,    BROOKHAVEN  NA- 
TIONAL LABORATORY,    OAK  RIDGE  NATIONAL 
LABORATORY,    AND  NATIONAL  REACTOR  TEST 
STATION,  by  L.  E.  Steele  and  J.  R.  Hawthorne. 
Interim  rept.  23  May  60,  Up.  3  refs.   NRL 
rept.  5483. 
Order  from  OTS  $0.  50  PB  161  456 

In  studies  of  the  effeas  of  nuclear  radiation  upon  the 
properties  of  steel,  a  continuous  effort  has  been  made 
to  measure  accurately  the  neutron -flux  density  and 
energy  spectrum  in  four  research  reactors.    Such 
measurement,  made  with  various  dosimeter  mate- 
rials, have  determined  which  reactor  facility  provides 
the  desired  nuclear  environment,  and  have  served  as 
necessary  parameters  in  assessing  mechanical  prop- 
erty changes  in  irradiated  steels.    Flux  surveys  for  all 
reactor  experiments  were  limited  to  threshold  detec- 
tors with  nuclear  and  physical  characteristics  suitable 
for  extended  reactor  exposure  under  varying  environ- 
mental conditions.   These  monitors,  ccAalt,  cadmium- 
shielded  cobalt,  nickel,  and  sulfur,  were  utilized  in 
flux  measurements.   The  neutron-flux  data  for  high- 
flux  positions  in  these  four  research  reaaors  show  a 
high-degree  of  correlation  with  changes  in  materials 
properties  after  irradiation. 


Nuclear  Reactions 


Miami  U. ,  Coral  Gables,  Fla. 
STUDY  OF  ANTIPROTON  INTERACTIONS,  by 
M.  Blau,  C.  F.  Carter,  and  A.  Perlmutter.    Rept.  on 
Contract  AF  49(638)97.    31  Mar  60,   17p.  6  refs. 
AFOSR-TN- 60-461. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  786 


The  work  described  in  this  report  is  a  compilation  of 
data  obtained  from  the  exposure  of  a  stack  of  200 
Ilford  G5  emulsions,  of  dimensions  4"  x  6"  x  4(X)>i,  to 
a  separated  beam  of  670M|X  antiprotons. 


Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
ANALYTIC  WAVE  FUNCTIONS  OL    THE  SPIN- 
ORBIT,    SPIN-OTHER  ORBIT  AND  SPIN- SPIN  INTER- 
ACTIONS, by  R.  G.  Breene,  Jr.    Rept.  on  Contract 
AF  04(647)269.    26  Apr  60,   19p.  7  refs.   Technical 
Information  Series  R59SD414  (Revised);  Supersedes 
PB  144  190. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  522 

In  two  earlier  papers  methods  and  programs  have 
been  described  for  calculations  of  certain  classes  of 
atomic  wave  functions.    This  paper  considers  the 
application  of  the  wave  functions  so  obtained  to  the 
calculation  of  the  spin-orbit,  spin-other,  and  spin- 
spin  interactions. 


Radioactivity 


Naval  Research  Lab.  ,  Washington,  D.  C- 
STUDY  OF  COKE- AGGREGATE  CONCRETE  AS  A 
SHIELD  TO  ELECTROMAGNETIC  RADIATION,  by 
P.   F.  Nicholson.    Interim  rept.  6  May  60,   Up. 
NRL  rept.  5473- 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  145  522 

The  electromagnetic  behavior  of  a  coke- aggregate 
concrete  as  a  shield  to  radiation  has  been  investigated. 
Measurements  have  been  taken  on  a  sample  within 
the  frequency  range  from  1  to  1000  Mc.  The  loss- 
versus-frequency  characteristic  can  be  predicted 
with  reasonable  accuracy  by  the  adaptation  of  classical 
propagation  theory  to  the  transmission  of  electro- 
magnetic waves  through  an  imperfect  conductor.  With 
a  knowledge  of  the  approximate  value  of  complex 
permittivity  and  a  measurement  of  .direct- current 
conductivity,  substitution  of  these  parameters  into  a 
general  equation  will  then  yield  the  total  insertion 
loss  at  the  desired  frequency.    (Author) 


Radiation  Effects  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
THE  EFFECT  OF  NUCLEAR  RADIATION  ON  SEMI- 
CONDUCTOR MATERIALS,  by  F.   J.   Reid, 
J.  W.  Moody,  and  R.   K.  Willardson.    Rept.  on  Con- 
tract AF  33(616)5171.    20  Dec  57.  48p.  44  refs. 
REIC  rept.   no.   1;  AD- 147  399 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  101 

A  literature  survey  is  presented  on  radiation  effects 
in  semiconductor  materials.    Results  indicate  that  Ge 
is  relatively  radiation  resistant.    For  1  to  30  ohm-cm 
Ge  the  minority- carrier  lifetime  and  the  conductivity 
begin  to  be  affected  at  about  10^^  fast  neutrons/ sqcm. 
Less  pure  Ge(<  1  ohm-cm)  gives  greater  radiation 
resistance.    Si  appears  to  be  less  radiation  resistant 
than  Ge  by  as  much  as  a  factor  of  2. 
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Radiation  Effects  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
THE  EFFECT  OF  NUCLEAR   RADIATION  ON  SEMI- 
CONDUCTOR MATERIALS  (FIRST  ADDENDUM)  by 
L.   W.   Aukerman.    Rept.  on  Contract  AF  33(616)5171. 
31  Mar  59,   36p.    116  refs.   REIC  rept.  no.   1 
(Addendum);  AD- 2 10  758. 

Order  from  LC  mi J3.  00,  p*i$6.  30        PB  147  101-S-l 

j 

The  literature  on  the  effect^  of  high-energy- radiation 
semiconductor  materials  received  by  the  Radiation 
Effects  Information  Center  glaring  1958  and  1959  has 
been  reviewed  and  compare^.    The  materials  covered 
are  germanium,  silicon,  and  several  compound  semi- 
conductors including  indium,  antimonide,  gallium  anti- 
monide,   indium  arsenide,  aluminum  antimonide,  and 
gallium  arsenide.    All  types  of  irradiation  capable  of 
producing  permanent  damage  are  considered.    A 
rather  serious  discrepancy  i)etween  theory  and  ex- 
periment appears  to  be  present  in  most  cases  inves- 
tigated.   (Author)  (See  also  tB  147  101) 


Radiation  Effects  Informal 
Memorial  Inst.  ,  Columbus 
THE  EFFECT  OF  NUCLEaIr 
STRUCTL'RAL  metals,   by 
and  others.    Rept.  on  Cont 
31  May  58.  43p.  62  refs.   R 
AD- 157  170. 
Order  from  LC  miJ3.  30.  ph$7.  80 


trac 


on  Center,  Battelle 
Ohio. 

RADIATION  ON 
B.   C.   Allen,  A.  K.  Wolff 
t  AF  33(616)5171. 
rept.  no.  5; 

PB  147  103 


e;ic 


This  report  presents  the  stale  of  the  art  on  the  effects 
of  nuclear  radiation  on  structural  metals  from  1943 
through  1957.    The  general  effects  of  various  types  of 
radiation  on  metals  are  discussed  and  the  damage 
mechanisms  are  outlined.    Fbllowingthis  is  a  topical 
discussion  of  the  effects  of  fist  neutrons  on  the  physi- 
cal and  electrical  properties  and  corrosion  resistance 
of  metals.    Tabular  data  are  presented  on  these 
effects.    Experimental  evidei^ce  to  date  indicates  that 
structural  metals  are  quite  rjesistant  to  nuclear  radi- 
ation when  compared  to  suchithings  as  organic  com- 
pounds or  electronic  components.    Fast  neutrons  in 

integrated  flux  levels  above  ijo      nvt  represent  the 
only  reactor  radiation  that  ca(n  significantly  affect  the 
propenies  of  structural  nonf if  sionabie  metals. 
(Author) 


Radiation  Effects  Informatic  n  Center,  Battelle 


Ohio. 

'ACILITIES  (FIRST 


Memorial  Inst. ,  Columbus, 
SURVEY  OF   IRRADIATION 

ADDENDUM)  by  J.  F.  Kircheij  and  J.  L.  McFarling. 
Rept.  on  Contract  AF  33(616)5171.    15  Feb  59,  66p. 
14  refs.    REIC  rept.  no.  7  (Agendum);  AD- 210  767. 
Order  from  LC  mi$3.90,  ph$|lO.  80      PB  139  042  S-1 


This  report  is  an  addendum  t(i 
(PB  139  042)  and  contains  bri^f 
reactor  facilities  completed  i 
under  construction,  and  those 
Additional  gamma  facilities  are 


REIC  Report  No.  7 
descriptions  of 
the  past  years,  those 
in  the  planning  stage, 
listed  also.   (Author) 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Arctic  Aeromedical  Lab.  .  Ladd  AFB,  Alaska. 
COLD  WEATHER   EVALUATION  OF  PROTECTORS 
EAR,    SOUND,    TYPE  PRU-l/P  AND  HELMET. 
SOUND  PROTECTOR  ACCOMMODATING.    TYPE 
HGU-l/P,    by  Norman  C.  Van  Tassel,    May  59,  9p. 
Technical  note  AAL-TN-59-1;  AD-230  841. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  120 

The  HGU-l/P  helmet  and  PRU-l/P  ear  protector  were 
evaluated  for  use  with  the  AF  parka  hood  in  arctic 
weather.    The  wool- backing  helmet  was  designed  to 
accommodate  the  ear  protectors.    The  ear  protectors 
consist  of  close-fitting  muffs  held  in  place  over  the 
ears  by  an  adjustable  headband.    Tests  indicated  that 
the  helmet  and  ear  protector  are  compatible  for  wear 
with  the  AF  parka  hood.    Of  the  5  individuals  who 
evaluated  the  helmet,  3  stated  it  provided  adequate 
thermal  protection  at  -40°F,  one  at  -5°F,  and  one  at 
0  F.    The  design  of  the  helmet  and  ear  protector  was 
considered  satisfactory.    Low-frequency  sounds  or 
(Personnel  Supplies  and  Personal  Equipment, 
speaking  tones  can  be  heard  while  wearing  the  helmet 
and  ear  protector.    Helmet  and  protector  did  not  cause 
any  undue  discomfort  to  the  user. 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
PHYSIOLOGICAL  EVALUATION  OF  THE  E52R26 
CIVILIAN  PROTECTIVE  MASK,  by  E.  G.  Cummings, 
F.  N.  Craig,  and  W.  V.  Blevins.    Nov  59,  26p.   14  refs 
CWLR-2323. 
Order  from  LC  mi$2.70.  ph$4.  80  PB  146  458 

Air-flow  measurements  by  the  new  Gulton  transducer 
and  pressure  measurements  resulted  in  inspiratory 
resistance  erf  0.  5  mm  H20/l/niin  at  flows  of  85  1/min 
and  expiratory  resistances  of  0.  2,mTn  H20/i/min. 
Dead  space,  measured  by  cpjitinually  monitoring  mask 
CO2  and  flow,  varied  from  0.  35  to  0.  55  1,  depending 
upon  the  tidal  volume.   The  E52R26  mask  does  not 
impose  excessive  physiological  stress  on  the  wearer 
in  environments  tested  for  periods  of  1  hr  and  under 
light  exercise  conditions.    In  environmental  tempera- 
tures below  40<^,  fogging  was  severe,  necessitating 
the  use  of  the  antidim  cloth  in  order  to  produce  good 
^  isibility.    Indications  are  that  lens  frosting  may  pro- 
duce poor  visibility  when  the  mask  is  worn  at  tem- 
peratures below  freezing.    If  the  filter  pads  absorbed 
over  20  g,  breathing  became  difficult,  thus  shortening 
the  wearing  time.    In  a  moderate  to  heavy  natural  rain, 
the  mask  can  be  worn  for  an  hour  without  difficulty. 
However,  in  torrential  downpours  (3.  7  in. /hr).  the 
maximum  mask-wearing  time  was  20  to  25  min,  be- 
cause of  high  resistance. 


Quartermaster  Research  and  Engineering  Center. 

Natick,  Mass. 
AUXILIARY  HEATING  SYSTEMS  FOR  COMBAT 
CLOTHING,  by  Leo  A.   Spano  and  Theodore  L. 
Bailey.    July  59,  67p.    15  refs.   Technical  rept. 
QMRE-20  (APO-1);  AD-226  500. 
Order  from  LC  miJ3.  90,  phJlO.  80  PB  146  126 
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Findings  revealed  that:  (1)  auxiliary  heating  systems 
for  the  inactive  or  moderately  active  soldier  operat- 
ing in  cold-dry  climates  are  needed  to  compensate 
for  the  heat  debt  experienced  by  individuals  clothed 
in  the  present  4.  3  Clo  cold-dry  ensemble;  (2)  pro- 
tection of  the  hands  and  face  is  presently  a  serious 
and  urgent  problem;  (3)  protection  of  the  feet,  al- 
though serious,  is  not  as  critical  as  that  of  the  hands 
and  face;  and  (4)  no  present  standard  combat  clothing 
system  provides  or  even  approaches  the  protective 
requirements  stipulated  by  the  aH)roved  military 
characteristics  covering  cold-dry  body  clothing, 
handwear,  footwear,  and  headgear.    A  program  was 
undertaken  to  (1)  develop  and  evaluate  auxiliary  hear- 
ing systems  for  rewarming  troops  that  have  been 
exposed  to  deep  cold;  (2)  develop  auxiliary  heating 
devices  and  systems  for  the  extremities  to  increase 
the  combat- effective  time  a  soldier  can  be  exposed 
to  extreme  cold  environments;  and  (3)  to  design  and 
develop  a  combat  clothing  ensemble  provided  with  an 
integral  auxiliary  heating  system  to  keep  the  wearer 
combat -effective  at  all  times  when  operating  in  ex- 
tremely cold  climates. 

PHYSICS 


Harvard  U.  Div.  of  Engineering  and  Applied 

Physics,  Cambridge.  Mass. 
BUCKUNG  OF  CLAMPED  SHALLOW  SPHERICAL 
SHELLS,  by  Bernard  Budiansky.   Technical  rept.  no.  5 
on  Contract  Nonr- 1866(02).    Aug  59,  44p.   16  refs. 
AD- 225  640. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  719 

This  paper  is  concerned  with  the  axisymmetric  buck- 
ling under  uniform  pressure  erf  a  shallow  portion  erf  a 
spherical  shell,  clamped  along  a  circular  boundary. 
The  present  analysis,  which  exploits  an  integral- 
equation  formulation  of  the  problem,  should  give  re- 
sults of  uniform  accuracy  for  all  thicknesses. 


National  Bureau  of  Standards,  Boulder.  Colo. 
A  BIBLIOGRAPHY  OF  THE  PHYSICAL  EQUILIBRIA 
AND  RELATED  PROPERTIES  OF  SOME  CRYO- 
GENIC SYSTEMS,  by  Thomas  M.  Flynn.   May  60, 
126p.  681  refs.   Technical  note  no.  56. 
Order  from  OT^$1.75  PB  161  557 

A  bibliography  of  approximately  7(X)  references  if 
presented  on  the  physical  equilibria  and  related 
properties  erf  several  important  cryogenic  systems. 
The  systems  considered  are  the  pure  components  and 
mixtures  of:  hydrogen,  helium,  nitrogen,  carbon 
dioxide,  carbon  monoxide,  methane,  ethane,  and 
propane.   (Author) 


Acoustics 


Aeronutronic,  Newport  Beach,  Calif. 
STUDY  OF  INFLUENCE  OF  SOUND  WAVES  ON 
CHEMICAL  REACTION  RATES,  by  H.  M.  Wight. 
Rept.  on  Contract  AF  49(638)311.  31  Mar  60,  49p. 
37  refs.  Technical  rept.  U-858;  AFOSR-TR-60-60. 
Order  from  LC  mi$3.30,  ph$7.80  PB  147  936 


Within  the  general  context  of  exploring  possible 
mechanisms  contributing  to  resonance  combustion  in- 
stability in  rocket  motors ,  a  study  has  been  made  of 
the  interaction  of  sound  waves  and  homogeneous  gas 
phase  chemical  reactions.  This  has  involved  two 
aspects:  (1)  the  enhancement  of  reaction  rates  by 
sound  waves ,  and  (2)  the  amplification  or  absorption 
of  a  traveling  sound  wave  by  a  gas  phase  reaction. 
Theoretical  analysis  relating  to  (1)  and  (2)  indicate 
that  gas  phase  enhancement  and  amplification  are  not 
expected  to  be  mechanisms  of  major  importance  con- 
tributing to  resonance.  (Author) 


Lockheed  Aircraft  Corp. .  Sunnyvale,  Calif. 
ON  THE  PROPAGATION  OF  ACOUSTIC  WAVES  IN 
GASES  AT  HIGH  TEMPERATURES  AND  REDUCED 
PRESSURES.  byG.  L.  Vick.   Technical  rept. 
30  June  59,  31p.   16  refs.    LMSD-49762;  AD-228  429. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  679 

Thermodynamic  theory  is  reviewed,  as  it  applies  to 
the  propagation  of  acoustic  waves  in  gases  at  elevated 
temperatures  and  reduced  densities.   The  results  of 
this  study  establish  the  applicability  of  acoustic  meth- 
ods to  the  measurement  of  gas  temperature  and  to  re- 
search on  vibrational  relaxation,  dissociative  relaxa- 
tion, and  viscosity  phen6mena  under  high  temperature, 
low  density  conditions.    It  is  concluded  that  acenistic 
waves  will  be  propagated  with  a  dispersion  of  less  than 
a/ao  »1. 1  at  frequencies  below  1  mc  at  a  temperature 
of  5(XX)°K.    Viscosity  effects  become  predominant 
above  1  mc.  resulting  in  greatly  increased  dispersion. 
Two  absorption  peaks  occur  at  frequencies  lower  than 
0. 1  mc  corresponding  to  vibrational  and  dissociative 
relaxation.   This  study  of  dispersion  and  absorption 
indicates  that  the  velocity  of  acoustic  waves  may  be 
reliably  used  as  a  measure  of  gas  temperature  at 
frequencies  below  1  mc.   This  could  have  wide  appli- 
cation for  shock-tube  instrumentation.    Measurements 
of  acoustic  attenuation  below  0. 1  mc  would  yield  infor- 
mation concerning  vibrational  and  dissociative  relaxa- 
tion.  Viscosity  effects  may  be  studied  from  acoustic 
wave  velocity  data  at  frequencies  above  1  mc. 
(Author) 

Watertown  Arsenal  Labs.  ,  Mass. 
ULTRASONIC  METHODS  FOR  NEAR -SURFACE 
FLAW  DETECTION,  by  Otto  R.  Gericke.    Nov  59, 
16p.  5  refs.  WAL  TR- 143/33;  AD-229  387. 
Order  from  OTS  $0.  50  PB  161  048 

In  order  to  detect  ntfar- surface  defect*,  either  ex- 
tremely short  ultrasbnic  pulses  or  an  artificial 
pulse  delay  are*  required.    Th^  objective  of  the  work 
covered  by  this  report  was  to  investigate  the  possi- 
bilities of  pulse  delay,  and  develop  methcxis  which  can 
be  used  for  practical  ajq)lications.    Three  of  the 
procedures  which  are  discussed  show  promising  ex- 
perimental results.    Defects  as  close  as  0.  015"  to 
the  test  surface  can  be  detected,  although  fairly  long 
pulses  of  3  to  10  microseconds  duration  are  used. 
(Author) 

Electricity  and  Magnetism 


Arizona  U.  [Tucson]. 
ELECTRICAL  AND  SPECTRAL  CHARACTERISTICS 
OF  HIGH  CURRENT  SPARK  DISCHARGES,  by 
Leon  Blitzer.    Final  rept.  for  20  Feb  56-28  Feb  59  on 
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Contract  DA  04-495-ORD-434.    [1959]  27p.   10  refs. 

OOR  rept.  786-. . .  ;  AD-2117  573. 

Order  from  LC  mi$2.  70.  i^h$4.  80  PB  147  592 

A  study  was  made  of  the  elfecirical  and  spectral  charac- 
teristics following  breakdo(wn  of  high- current  con- 
densed spark  discharges,    trhe  discharge  current  was 
found  to  be  very  nearly  thel  same  as  in  an  ordinary 
LCR  circuit.    Gap  voltagesi  in  all  cases  were  ob- 
served to  fall  from  initial  liigh  values  (3.  5-6.  0  kv)  to 
about  50  V  in  about  l.CU.secfind  to  decrease  thereafter 
linearly  with  time.   The  gap  Resistance  was  found  to  be 
very  small  compared  to  the  Resistance  of  the  remainder 
of  the  circuit.   In  general,  thie  electrical  parameters 
were  little  affected  by  the  m4terial  of  the  electrode. 
From  relative  intensities  oif  spectral  lines  of  Fe  I, 
Ni  and  Ti  II  a  study  was  al^  made  of  excitation  tem- 
peratures in  the  discharge  Column.    In  all  cases  the 
relative  line  intensities  wefe  consistent  with  a 
Boltzmann  distribution  of  trie  atoms  anK>ng  the  excited 
states.    Wide  variations  in  iemperature  during  the 
history  ct  the  discharge  point  led  to  an  absence  of  any 
well-defined  equilibrium,    ^t  the  same  time  no  sig- 
nificant differences  were  otiserved  from  onesj>ectrum 
to  another,  calculated  temperatures  being  essentially 
in  the  region  6O0O-800O°K  loth  for  damped  and  oscil 
latory  discharges.    (Author) 


California  U  . ,  Berkeley 
MATHEMATICAL  ASPECT!; 
THEORY  I.  by  Bernard  Fri 
no.  2  on  Contract  Nonr- 222(60) 
AD- 225  473. 
Order  from  LC  mi$3.90,  pri$10.80 


Problems  in  the  diffraction  of  electromagnetic  waves 


OF  ELECTROMAGNETIC 
^dman.  Technical  rept. 
Aug  59,  65p. 

PB  147  699 


are  discussed  as  examples  i>f  boundary  value  problems 
in  partial  differential  equations  .   Maxwell's  equations 
are  first  presented  and  then  the  Schwanz  distribution 
theory  is  introduced  to  show  how  point,  line  and  sur- 
face charge  ^listnbutions  may  be  represented  mathe- 
matically. After  a  short  discussion  about  plane  waves 


and  the  impedance  concept , 
the  field  produced  by  a  line 
impedance  plane.   (Author) 


a  derivation  is  given  of 
source  situated  above  an 


Case  Inst,  of  Tech.,  Cleveland,  Ohio. 
SPIN  WAVE  CALCULATIONS  FOR  FERRIMAGNET- 
ICS,    ANTIFERROMAGNETDCS  AND  FERROMAGNET- 
ICS, by  Henry  Unruh,  Jr.   Technical  rept.  no.  3  on 


"f 


59,  88p.  21  refs. 


Contract  Nonr- 1141(07).    Ai 

AD- 229  391 

Order  from  LC  mi$4.  80,  ph$13.  80  re  147  723 


The  spin  wave  dispersion  lai/  for  simple  cubic  and 
body  centered  cubic  crystals  erf  ferrimagnetic  mate- 
rials is  derived.   The  result  allows  arbitrary  g  factors, 
spins,  externally  applied  fie|d  and  anisotropy  fields  if 
their  interaaion  energy  with  the  spins  is  in  the  cosine 
dependent  form.    If  the  interaction  energy  is  in  the 
cosine  squared  dependent  foijm  then  the  externally 
applied  field  must  lie  in  the  blane  determined  by  the 
anisotropy  fields  on  the  2  sutlattices.   Tables  giving 
the  integrated  results  for  th0  specific  heat  and  the 
deviation  of  the  magnetizatic^  from  its  saturation 
value  are  given  for  a  wide  r$nge  of  crystal  constants 
and  externally  applied  fields.  (Author) 


Geophysical  Inst  ,  U.  of  Alaska.  College. 
EARTH  CURRENT  ACTIVITY  AT  COLLEGE. 
ALASKA.    1956-1958,  by  V.   P.   Hessler  and 
E.  M.  Wescott.  Scientific  rept.  no.  2  on  Contract 
AF  19(604)3075  and  NSF  Grant  C  4193.   Feb  60,  68p 
18  refs.   AFCRC-TN -60-293. 
Order  from  LC  mi$3.  90,  ph$10.  80  re  147  513 

This  report  presents  3-hourly  scalings  of  earth  current 
activity  for  the  entire  period  from  January  1956  through 
December  1958.    The  data  are  analyzed  for  diurnal, 
seasonal,   and  yearly  averages  of  activity.    There  is  a 
pronounced  diurnal  variation  in  activity  with  a  maxi- 
mum at  local  midnight.    The  principal  direction  of  the 
earth  current  disturbances  at  College  is  about  N  33°  W 
and  is  so  constant  that  total  activity  in  mv/km  can  be 
determined  with  sufficient  accuracy  from  N-S  records. 
Earth  current  activity  has  a  high  correlation  with  mag- 
netic activity  and  other  polar  ionospheric  phenomena 
The  average  of  six  monthly  correlation  coefficients 
between  magnetic  daily  A  figures  and  earth  current 
average  daily  mv/km  is  .  948.    Thus,  the  earth  cur- 
rents constitute  a  useful  indicator  of  ionospheric 
activity.  (Author)  (See  also  re  142  027) 


Gordon  McKay  Lab.  of  Applied  Science,  Harvard  U., 

Cambridge,  Mass. 
MICROWAVE  RESONANCE  IN  FERROMAGNETIC 
SYSTEMS  AT  HIGH-SIGNAL  LEVELS,  by  J.  J.  Green. 
Scientific  rept.  no.  2,  Series  2,  on  Contract 
AF  19(604)5487.    1  Dec  59,  122p.  48  refs.    AFCRC- 
TN -60- 367. 
Order  from  LC  mi$6.30,  ph$19.80  PB  147  761 

A  study  of  ferromagnetic  resonance  at  high -peak 
powers  has  been  made  in  a  series  of  rare  earth  gar- 
nets and  in  several  ferrite  spinel  systems.   The  re- 
sults are  analyzed  on  the  basis  of  a  theory  developed 
by  Suhl  and  later  modified  by  Schlbmann.   The  onset  to 
saturation  observed  in  polycry stall ine  materials  is  in 
good  agreement  with  the  predictions  of  the  modified 
theory.    According  to  Suhl,  the  saturation  at  high- 
power  levels  is  due  to  an  expcxiential-type  growth  of 
certain  spin  waves.   The  line  width  of  the  unstable 
spin  waves  has  been  calculated  from  the  slope  of  the 
saturation  curve  at  high- power  levels.   The  presence 
of  rare  earth  impurities  in  YIG  or  cobalt  in  nickel 
ferrite  leads  to  a  rapid  increase  in  the  spin  wave  line 
width.   This  increase  can  be  understood  on  the  basis 
of  a  recent  theory  by  Kittel.    It  has  been  observed  that 
porosity  does  not  affect  the  spin  wave  line  width.    Ex- 
periments on  thin  rods  lead  to  the  conclusion  that  the 
spin  wave  line  width  in  YIG  is  a  rapidly  increasing 
function  of  k  at  X  band.    Numerous  measurements  of  a 
fine  structure  in  the  saturation  curves  in  YIG  single 
crystals  gave  results  which  are  in  good  agreement 
with  a  theory  proposed  by  Schlbmann.    Investigations 
of  single  crystal  GdIG  revealed  an  anisotropy  of  the 
spin  wave  line  width  comparable  to  the  anisotropy  of 
the  uniform  mode  line  width.    In  nickel  ferrite,  the 
addition  of  zinc  results  in  an  increase  in  magnetiza- 
tion and  a  transition  in  the  cause  of  resonance  satura- 
tion from  one  type  of  spin  wave  to  another. 
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Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris" 

(Italy). 
EFFECT  OF  NEUTRON  BOMBARDMENT  ON  THE 
MAGNETIC  PROPERTIES  OF  IRON   AND  NICKEL  OF 
VERY  HIGH  PERMEABILITY.  Ill,  by  Giuseppe  Biorci, 
Andrea  Ferro,  and  Giorgio  Montalenti.  Final  rept. 
(3b)  on  Contract  AF  61(514)1331.  Feb  60,  66p.  42  refs. 
AFOSR-TR-60-66. 
Order  from  LC  mi$3.  90,  ph$l0.  80  PB  147  502 

Several  ring  specimens  erf  Cioffi-type  iron  and  of  very 
pure  nickel  have  been  prepared  to  measure  the  effects 
of  neutron  bombardment  on  the  magnetic  properties 
(magnetization  curve  and  hysteresis  loop).  By  proper 
heat  treatments  in  hydrogen  we  have  obtained  maximum 
permeabilities  of  the  order  of  150.  000  in  iron  and 
5. 000  in  nickel.   The  irradiation  has  been  made  with 
large  doses  of  fast  neutrons  (integrated  flux  of  about 
10^9  n/cm2  nvt).    No  remarkable  variations  in  the  mag- 
netic properties  of  nickel  have  been  observed  after 
irradiation.   The  iron  specimens  have  been  examined 
before  and  after  irradiation  at  fields  (up  to  150.  000 
A/m).    In  the  region  from  1.  (XX)  A/m  up  no  appreciable 
variation  has  been  observed  in  the  curve  of  approach  to 
saturation.    At  low  fields  the  iron  samples  show  a  re- 
markable increase  of  coercive  force  and  a  relevant  de- 
crease (about  30%)  of  the  maximum  permeability.  The 
conclusion  is  that  the  irradiation  produces  also  some 
defects  stable  at  room  temperature  whose  size  (or 
range^of  influence)  are  of  the  order  of,  or  larger  than, 
1000  A.    (See  also  TO  146  436) 


Lockheed  Aircraft  Corp. ,  Palo  Alto,  Calif. 
THE  MAGNETIZATION  REVERSAL  AND  MICRO- 
WAVE RESONANCE  PROGRAM  DURING  1958.  by 
R.  W.  Moss,  C.  F.  Kooi  and  others.    26  Dec  58,  42p. 
14  refs.    LMSD- 48359. 
Order  from  LC  mi$3.  30,  ph$7.  80  re  147  666 

This  program  aims  at  the  determination  of  the  mag- 
netization reversal  mechanism  in  high-speed  com- 
puter ferrites.   The  mechanisms,  domain  wall  motion 
and  domain  rotation,  depend  on  the  damping  parame- 
ter in  different  ways.    Measurement  of  the  damping 
parameter  by  microwave  resonance  means  and  by 
switching  experiments  shows  that  wall  motion  is  the 
preferred  mechanism  in  weak  switching  fields.   This 
report  also  describes  the  experimental  apparatus  and 
the  method  of  approach  to  the  problem.   (Author) 


Maryland  U. ,  College  Park. 
NON-LOCAL  CURRENT-FIELD  RELATIONSHIP  IN 
METALS,  by  John  L.  Warren  (Doctoral  thesis)  and 
Richard  A.  Ferrell.   Rept.  on  Contract  Nonr- 1797(00). 
Aug  59,   18p.   11  refs.  Physics  Dept.  technical  rept. 
no.   150;  AD-229  341. 
Order  from  LC  mi$2.  40,  ph$3.  30  re  148  180 

Chamber's  formula  for  the  response  of  the  conduction 
electrons  of  a  metal  to  an  internal  transverse  electric 
field  is  supplemented  by  a  diffusion  current  when  it  is 
used  for  longitudinal  fields.  A  new  derivation  of 
Chambers'  formula  is  given  by  means  of  the  Boltzmann 
transport  equation,  aid  the  additional  diffusion  term  in 
the  current  is  exhibited  explicitly.  (Author) 


Pennsylvania  U. ,  Phlladeli^iia. 
THE  MEASUREMENT  OF  MAGNETIC  LOSSES  BY 
ROTATING  FIELD  AND  BY  RCTTATING  SAMPLE 
EXPERIMENTS,  by  K.  Atkins,  H.  Callen  and  others. 
Technical  rept.  no.  2  cm  Contract  Nonr-551(28).  [19591 
2lp.  8  refs.  AD-225  HI  and  AD-225  761. 
Order  from  LC  mi$2.  70,  ph$4.  80  TO  147  601 

Two  types  of  experiments,  designed  to  measure  the  in- 
trinsic routional  damping  in  ferromagnetic  materials, 
are  discussed.    The  first  type  measures  the  mean  angu- 
lar deviation  of  the  magnetization  vector  from  the  di- 
rection of  a  large  applied  magnetic  field  when  the  sam- 
ple is  rotated.  The  second  type  measures  the  torque 
on  the  sample  when  the  sample  is  stationary  but  the 
applied  magnetic  field  rotates.    Analysis  of  these  ex- 
periments sheds  light  on  the  physical  basis  of  the  dy- 
namical equation,  and  particularly  of  the  Landau, 
Lifshitz  and  Gilbert  equations,  which  are  equivalent  in 
stationary- sample  experiments  for  small  damping.    It 
is  shown  theoretically,  and  corroborated  experimen- 
tally, that  the  losses  in  ferrites  are  too  small  to  make 
a  rotating  sample  experiment  feasible  with  ferrite  ma- 
terials.   A  rotating  sample  experiment  with  thin  metal- 
lic disks  or  films  is  theoretically  feasible  with  the  ex- 
perimental set-up.    (Author) 

Electronics 


Aerojet -General  Corp. .  Azusa,  Calif. 
A  SEARCH  FOR  THE  IONIZATION  OF  H2  ON  DIF- 
FUSION THROUGH  Pd,  by  J.  R.  Radbill  and 
R.  J.  Sunderland.    Rept.  on  Contraa  AF  49(638)214. 
Feb  60,   20p.  26  refs.  Aerojet  rept.  TN-34;  AFOSR- 
TN-60-426. 
Order  from  LC  mi$2.  40,  ph$3.  30  TO  147  506 

A  search  has  been  made  to  detect  the  ionization  of  hy- 
drogen through  palladium.    Using  as  a  source  a  0.005- 
in.  palladium  foil  maintained  at  lOOO^K,  the  mass 
spectrum  of  the  emission  has  been  determined,  with 
and  without  the  diffusion  of  hydrogen.    Ions  correspond- 
ing to  singly  charged  Na^S^   ^39    an<j  ^41  were  de- 
tected with  the  Na^3  mass  peak  predominating.    No 
other  ions  were  found  within  the  mass  range  capability 
(1-240  amu)  of  the  magnetic  fields  used.    Our  results 
indicate  that  the  individual  ion  current  densities  at  the 
emitter,  due  to  thermally  ionized  hydrogen  atoms  or 
molecules,  must  be  less  than  10'^  amp/cm^.  (Author) 


Battelle-Institut  E.  V. ,   Frankfurt- am- Main  (West 

Germany) 
THEORETICAL  INVESTIGATION  AND  DESIGN 
STUDIES  FOR  THE  EVENTUAL  CONSTRUCTION 
OF  A  MEASURING  DEVICE  IN  THE  FIELD  OF 
PLASMA  ELECTRONICS,    Annual  rept.   no.   1, 
1  Dec  58-30  Nov  59,  on  Contract  DA  91-591-EUC- 
1018.    31  Dec  59,  22p.   18  refs.  AD-230  772. 
Order  from  LC  mi$2.  70,  phH  80  TO  146  043 

Contents: 

Theoretical  studies 
Studies  on  the  possibility  of  measuring  the  proper- 
ties of  plasma 
Studies  on  the  properties  of  the  ionosphere 
Examination  of  errors  in  the  location  determination 
of  bodies 
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Possibilities  for  the  technltal  representation  of  the 

correction  values. 
Planning  of  experiments  fof  the  measurement  of  the 

properties  of  plasma 

Cavity  resonator  method 

Phase  method 
Experimental  studies 

Preliminary  test  for  the  fi^equency  control 

Preliminary  tests  for  the  plasma  Investigations 

Test  method  by  applicatiofi  of  electromagnetic  waves 
passing  through  a  plasmb 


(sLe 


Chalmers  U.  of  Tech.    (Sweden). 
THE  INFLUENCE  OF  TH^  ELECTRON  VELOCITY 
DISTRIBUTION  ON  SPACE;  CHARGE  WAVES,   by 
Olof  E.  H.   Rydbeck  and  K.!  H.  B.  Wilhelmsson.   Rept. 
no.   3  on  Contract  AF  61(05^)159.    [1959]  26p.   3  refs. 
Research  rept.   no.   1.   195^;  AFCRC-TN-60-352. 
Order  from  LC  mi $2.  70,  pjhH  80  PB  147  509 

The  purpose  of  this  paper  is  to  study  the  influence  of 
an  electron  velocity  distribution  iqwn  the  wave  prop- 
agation properties  of  election  beams  with  special  re- 
gard to  modern  space  charte  wave  amplifiers.    The 
velocity  distribution  consi<^red  is  the  simplest  possi- 
ble one,  namely  a  pulse  of  certain  width  and  constant 
amplitude. 


Chalmers  U.  of  Tech,    (S^^eden). 
OSCILLATORY  PROPERTIES  OF  GYROMAGNETIC 
ELECTRONIC  COLD  PLASMAS  WITH  DRIFT 
MOTION.     A  STUDY  OF  OIRCULARLY  BOUNDED 
AND  INFINITELY  EXTENDED  MEDIA  INCLUDING 
THE  INFLUENCE  OF  COLLISIONS,  by 
Hans  Wilhelmsson.    Rept.   i^o.  4  on  Contract 
AF  61(052)159.    June  59,  46b.  23  refs.    Research  rept. 
no.  2,   1959;  AFCRC-TN-6a-353. 
Order  from  LC  mi$3.  30,  pi$7.  80  PB  147  510 

The  result  of  a  recent  work  by  O.  E.  H.    RYDBECK 
[1944]  shows  that  radiation  can  be  produced  when 
space  charge  waves  are  carried  by  an  electron  beam 
through  an  ionized  medium,  i  The  purpose  of  the 
present  paper  is  to  extend  the  treatment  of  the  earlier 
•publication  by  considering  the  influence  of  collisions. 
The  collisional  effects  are  described  by  means  of  ef- 
fective collisional  frequencies  which  are  assumed 
different  for  the  drifting  eleptrons  and  for  the  elec- 
trons without  drift  motion.    |As  in  the  previous  in- 
vestigation special  attentiore  is  paid  to  the  influence  of 
the  drift  LORENTZ  terms  £^nd  of  the  relativistic 
corrections.    Although  the  calculations,  especially  in 
the  relativistic  case,  give  rise  to  a  considerable 
number  of  terms,  the  final  *xpre8si<»i8  have  a  neat 
and  concise  form.    The  resiilt  ol  the  investigation  is 
that  although  the  collisions  iffect  the  dispersion  re- 
lations, the  same  types  of  \Maves  will  be  excited 
under  the  same  excitation  c(^nditions  as  in  the  ab- 
sence of  collisions.    (Author]) 


Lockheed  Aircraft  Corp 
THERMIONIC  THEORY  ANll) 


,1 


John  Cobb,   William  Cutler, 
Technical  memo.    Sep  59, 
311695.    AD-226  847. 
Order  from  LC  mi  $2.  70, 


nnyvale,  Calif. 
TECHNIQUE,  by 


and  AnthcHiy  F.   Dugan. 
2  refs.    LMSD- 


2!p 
ph$4.  80 


PB  147  682 


The  vacuum  diode  as  a  means  of  producing  power  by 
thermionic  emission  has  been  studied  theoretically 
with  respect  to  efficiency  and  power.    Exp)erimental 
results,  however,   indicate  that  no  simple  theory  is 
adequate  to  predict  the  effect  of  interelectrode  space 
charge.    The  parameters  which  govern  the  magnitude 
d  the  space  charge  also  affect  the  specific  power  and 
efficiency.    A  simultaneous  analysis  of  space  charge, 
specific  power,  and  efficiency  is  required  to  predict 
effectively  cell  p>erformance  and  to  facilitate  cell  de- 
sign.   If  the  analysis  can  be  made  to  agree  with  the 
experiment,  In  general,  a  large  part  of  the  experi- 
mental program  may  be  circumvented  and  moire  time 
devoted  to  the  search  for  basic  Information 
concerning  thermionic  phenomena.    This  report  pre- 
sents the  agreement  already  achieved  between  the  ac- 
tual experiment  and  a  theory  which  embraces  the 
cathode  electron  effect  upon  space  charge.    (Author) 


Microwave  Physics  Lab.  ,  Sylvania  Electric  Products, 

Inc.  ,  Mountain  View,  Calif. 
ELECTROMAGNETIC  WAVE  PROPAGATION  IN  THE 
HIGH  TEMPERATURE  PLASMAS,  by  Romayne  F. 
Whitmer.    Technical  rept.   on  Contract  AF  30(604)1944. 
9  Apr  59,  46p.  5  refs.   RADC-TN-59-81;  AD-214  944. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  027 

Propagation  through  high  temperature  plasmas  was 
studied  for  2  different  types  of  high- temperature  plas- 
mas.   In  the  first  typ>e  the  electrons  are  at  a  relatively 
high  temperature,  whereas  the  ions  and  neutral  parti- 
cles are  at,  or  near,  room  temperature.    In  the  second 
type  all  the  constituents  of  the  plasma  are  at  a  fairly 
high  temperature.    The  high  electron  temperature 
plasma  can  be  produced  by  means  of  microwave  break- 
down at  electron  cyclotron  resonance.    Electrons  re- 
ceive energy  very  efficiently  from  the  microwave  field 
and  lose  energy  slowly  to  the  other  particles.    Hence, 
the  neutral  particles  and  ions  remain  at  a  relatively 
low  temperature.    The  second  type  of  plasma  can  be 
produced  by  means  of  a  shock  wave.    In  the  region  of 
the  shock  front  all  the  particles  are  at  a  high  tempera- 
ture.   Propagation  studies  will  be  performed  for  both 
types  of  high  temperature  plasmas.    However,  the 
propagation  measurements  reported  are  limited  to  the 
high  electron  temperature  plasma.    The  microwave 
measurements  include  the  measurement  of  attenuation, 
phase,  signal  distortion,  and  harmonic  content.    Both 
p)hases  of  this  program  are  studied  theoretically  and 
experimentally.    (Author). 


Navy  Electronics  Lab. ,  San  Diego,  Calif. 
SYMPOSIUM  ON  TROPOSPHERIC  RADIO  WAVE 
PROPAGATION  WITHIN  THE  HORIZON,    HELD  AT 
NAVY  ELECTRONICS  LABORATORY,    30  MARCH - 
2  APRIL,   1953.    2  Sep  53,  72p.   19  refs.    Rept. 
no.  409. 
Order  frwn  LC  mi$4.50,  ph$12.30  PB  148  649 

The  symposium  covered  three  major  topics  —  terrain 
effects,  refraction  effeas,  and  combined  and  other 
effects  —  on  which  papers  were  presented  by  partici- 
pants from  the  United  States  and  several  foreign 
countries.   The  present  report  includes  these  papers 
and  on  edited  transcript  of  the  summary  session 
during  which  the  main  points  of  each  topic  session 
were  reviewed.   (Author) 
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Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
REFLECTION  OF  ELECTROMAGNETIC  WAVES 
FROM  A  DIELECTRIC-MAGNETIC  MATERIAL 
TERMINATED  BY  A  HIGHLY  REFLECTIVE  MATE- 
RIAL,   by  Edward  J.  Caluccl.    May  60,  25p.   3  refs. 
RADC-TN-60-25. 
Order  from  LC  mi$2.  70,  phH  80  PB  147  850 

A  method  is  described  for  approximating  the  magni- 
tude of  electro- magnetic  energy  reflected  from  a 
dielectric- magnetic  material  terminated  by  a  highly 
reflective  material.    Equations,  sample  calculations, 
and  a  series  of  graphs  are  presented,  showing  the 
power- reflection  coefficient  as  a  function  of  thickness 
for  varying  dielectric- loss  tangents,  magnetic-loss 
tangents,  and  permeability.    (Author) 


Tung- Sol  Elearic  Inc. ,  Bloomfleld,  N.  J. 
UTILIZATION  OF  SELF -SUSTAINED  ELECTRON 
EMISSION  INVESTIGATION,  by  B.  G.  Firth  and 
Warren  C.  Johnson.    Rept.  no.  4  (Final)  1  Oct  58- 
30  Sep  59,  on  Contract  DA  36-039-8C-73051.    [1959] 
42p. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  147  990 

A  5  inch  cathode  ray  tube  with  MgO  cold  cathode  was 
made  with  a  spot  size  3  to  4  times  that  in  a  thermionic 
cathode  tube,  and  a  low  beam  current  of  3^31  operat- 
ing at  3, 000  volts  on  all  high  voltage  elements.   MgO 
cathode  surface  potentials  for  parallel  plates  2  cm  sq. 
and  4  mm  apart  have  been  measured  in  the  order  of 
145-190  volts  for  plate  potentials  of  151-211  volts. 
Magnetic  analysis  of  electron  energy  distribution  from 
the  MgO  cathode  showed  a  peak  at  13.5  volts  and 
90  per  cent  of  electrons  less  than  65  volts.    Cold  cath- 
ode emission  starting  and  sustaining,  cathode  testing, 
and  cathode  current  characteristics  are  discussed. 
Tests  on  secondary  emission  preamplifiers  indicate 
that  control  of  secondary  emission  rather  than  pri- 
mary emission  may  be  a  promising  method  of  improv- 
ing both  transconductance  and  frequency  response  of 
cold  cathode  tubes.    A  cold  cathode  dynatron  oscillator 
was  made  to  operate  up  to  and  beyond  20  mc  with  suf- 
ficient power  and  voltage  for  a  local  oscillator  circuit. 
Audio  power  amplifier  tubes  Type  DT-812B  have  been 
made  to  operate  with  dynamic  Gm  *  600  ^unhos  and 
900  milliwatts  audio  output  at  tolerably  low  noise  level 
and  harmonic  distortion.    Cathode  temperatures -were 
measured  within  an  accuracy  of  a  few  per  cent  by 
checking  the  resistance  erf  the  inactive  heaters  in 
them.   (See  also  PB  147  988) 


[Willow  Run  Labs.  ]  U.  of  Michigan,  Ypsilanti. 
PREDICTION  AND  FILTERING  FOR  RANDOM 
PARAMETER  SYSTEMS,  by  Frederick  J.  Beutler. 
Rept.  on  Proj.  Michigan,  Contract  DA  36-039-8C- 
52654.   June  58,   24p.   16  refs.    2144-259-T; 
AD- 202  607. 
Order  from  LC  mi$2.70,  ph$4.80  PB  145  972 

An  investigation  was  conducted  in  order  to  generalize 
the  Wiener -Kolmogorov  theory  at  optimum  linear 
filtering  and  prediction  of  stationary  random  Inputs. 
It  is  assumed  that  signal  and  noise  have  passed 
through  a  random  device  before  being  available  for 
filtering  and  prediction.   A  random  device  is  a  unit 
whose  behavior  depends  on  an  unknown  parameter  for 


which  an  a  priori  probability  distribution  is  given.   A 
number  of  engineering  applications  are  cited.   Two  of 
these  are  worked  out  in  some  detail  to  illustrate  the 
optimization  procedure.   (Author) 

Molecular  Physics  and  Spectroscopy 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
NEW  STUDIES  OF  MOLECULAR  SCATTERING  AT 
THE  SOLID  SURFACE,    by  F.  C.   Hurlbutt  and 
D.   E.   Beck.    Rept.  on  Contract  Nonr-222(45). 
11  Aug  59,  36p.    11  refs.   Rept.  no.   HE-150-166; 
Series  no.   20,   issue  no.   127;  AD-228  255. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  148  164 

A  molecular  beam  apparatus  is  used  to  study  the 
physics  erf  interaction  at  the  gas  surface  interface. 
The  spatial  distributions  of  the  flux  of  particles 
scattered  from  various  surfaces  are  presented.    Data 
is  presented  for  the  scattering  of  Argon  atoms  and 
Nitrogen  molecules  from  teflon,  glass,  cleaved 
crystals  erf  zinc  and  lithium  fluoride,  and  liquid  metal 
surfaces  of  gallium  and  indium.    (Author) 


Mallinckrcxlt  Chemical  Lab. ,  Harvard  U.  , 

Cambridge,  Mass. 
FORCE  CONSTANT  CALCULATIONS  IN  LINEAR 
TRIATOMIC  MOLECULES  FROM  INFRARED  AND 
MICROWAVE  DATA,  by  Peter  H.  Verdier  and 
E.  Bright  Wilson,  Jr.   Rept.  on  Contract  Nonr- 
1866(14).    [1959]  6p.    10  refs.  AD-211  282. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  185 

Calculations  erf  the  complete  quadratic  potenual 
energy  function  were  made  for  the  O^^C^^S^^  isotope 
and  N2O  by  using  centrifugal  distortion  constants 
from  microwave  8j)ectra  and  infrared  frequencies. 
The  potential  function  was  2V  =  fjjrT4-  2fi2r2r2'f 
^22^5'  where  rj^  and  ro  are  the  increases  in  the  2 
bona  lengths  and  the  f  s  are  the  force  constants.    The 
sensitivity  of  the  force  constants  was  checked  in  each 
case.    The  sensitivity  calculations  indicated  that 
corrections  of  vibrational  frequencies  to  zero  ampli- 
tude arxl  for  Fermi  resonance  and  the  use  of  equilib- 
rium rotation  constants  (Bg  and  D^)  rather  than  ob- 
served values  can  have  appreciable  effects  upon  the 
computed  force  constants.    By  judicious  choice  of 
corrections  to  the  rotational  constant,  B,  and  the 
stretching  frequencies,  force  constants  for  N2O  can 
be  obtained  which  agree  with  the  accepted  values  to 
within  15%  for  the  bond  stretching  constants  and  75% 
for  the  interaction  constant.    The  sensitivity  of  the 
calculated  force  constants  to  the  value  of  the  rela- 
tional constant,  D,  was  determined. 


Materials  Research  Lab.  ,  Watertown  Arsenal,  Mass. 
A  SIMPLE  CORRELATED  WAVE  FUNCTION,  by 
R.   J.  Weiss.    May  60,  6p.  5  refs.   MRL  rept.   no.   75. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  484 

A  simple  correlated  ground  state  wave  functiem  for 
He  like  atoms  is  suggested.    It  has  the  proper  be- 
havior at  the  singularities  and  enables  several  of  the 
observables  to  be  evaluated  analytically.    (Author) 
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Minnesota  U.,  Minneapolis. 
STRUCTURAL  INVESTIGATIONS  OF  LARGE  MOLE 
GULES  BY  X-RAY  DIFFRACTION,  by  William  N. 
Lipscomb.    Final  rept.  o<j  Contract  AF  49(638)485. 
Oct  59,  4p.  4  refs.    AFO$R-TR -60-31. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  147  659 

The  three-dimensional  structure,  except  for  the  abso- 
lute configuration,  has  been  determined  in  an  X-ray 
diffraction  study  o€>-cot*iydrine  hydrobromide.    In 
agreement  with  recent  chemical  evidence,  the  OH  and 
propyl  groups  are  found  tp  be  trans  to  each  other,  and 
in  the  equatorial  position  relative  to  the  saturated  six- 
membered  ring.   The  unit  cell  is  orthorhombic  in  the 
space  group  D  4/2-F2i2i2i,  contains  four  CsHisNOBr, 
and  has  dimensions  a  =15^  15,  b=9.  38,  c  «7.  72  A. 


Research  Lab.  of  Electijonics,  Mass.  Inst,  of  Tech. 

Cambridge. 

THEORETICAL  AND  EXl^RIMENTAL  STUDY  OF 
MOLECULAR- BEAM  MICROWAVE  SPECTROSCOPY, 
by  Martin  Peter  and  M.  W.   P.   Strandberg.    Rept.  on 
Contract  DA  36-039- sc- 64637  and  Technical  rept.   no. 
1  on  Contract  DA  36-039-SC-73014,  25  Aug  57.  52p. 
42  refs.    Technical  rept.   836;  AD- 200  421. 
Order  from  LC  mi$3.  60,  ph|9.  30  PB  147  455 

A  variety  of  topics  that  bear  directly  upon  the  use  of 
molecular- beam  spectroscopic  methods  for  precise 
frequency  determination  \yith  the  use  of  alkali-halide 
molecules  are  discussed.    The  rotational -energy 
spectrum,   including  resolvable  hyperfine  structure 
arising  from  quadripole  aad  magnetic  interactions,  is 
calculated.    An  analysis  o<  integrated  line  strength, 
or  intensities,  is  presented.    State  selection  is  dis- 
cussed in  terms  of  the  appropriate  high-field  Stark  ef- 
fect, for  which  new  calculations  are  given.    State  se- 
lection with  both  axial  and  transverse-rod 
configurations  is  discussed,  and  trajectories  for  sodi- 
um chloride  with  the  use  o^  a  transverse- rod  state  se- 
lector are  indicated.    The  limitations  of  any  selector 
which  arise  from  nonadiabfttic  losses  are  analyzed. 
The  design  parameters  of  a  microwave  spectroscope, 
including  signal -to- noise  rjatio  and  ultimate  precision, 
are  related  to  its  geometric  configuration,    and  a  de- 
scription of  an  apparatus  that  is  adequate  for  high- 
resolution  work  is  given.    Related  topics,   such  as  the 
concept  of  efficiency  of  frequency  measurements  and 
frequency  pulling,  are  discussed  in  generalized  fash- 
ion.   Conclusions  that  can  be  derived  from  this  work, 
as  to  both  present  limitations  and  necessary  future 
development,  are  drawn.  (Author) 


Space  Sciences  Lab. ,  General  Electric  Co. 

Philadelphia,  Pa. 
THE  FREE -FREE  CONTI^JUM  OF  OXYGEN,  by 
R.  G.  Breene,  Jr.  and  M.  fc.  Nardone.    Rept.  on  Con- 
tract AF  04(647)269.    29  Atir  60,   13p.  7  refs.   Tech- 
nical Information  Series  Ri0SD365. 
Order  from  LC  mi$2.40,  iii$3.30  PB  147  523 

Oxygen  is  treated  in  an  exariple  calculation  of  the  free 
free  absorption  cross  section.    Wave  functions  for  the 
free  elearon  in  the  field  of  an  oxygen  atom  under  the 
assumption  of  no  electron  exchange  or  core  polariza- 
tion are  calculated  on  the  IBM  704.   These  wave  func- 
tions are  applied  to  the  calculation  of  the  free  free  ab- 
sorption corresponding  to  a  particular  continuum  fre- 


quency and  initial  state  energy.    In  this  calculation  the 
dipole  acceleration  form  of  the  matrix  element  is  com- 
puted.  The  matrix  element  calculation  is  carried  out 
on  the  LGP-30.   These  partial  cross  sections  are 
smeared  over  a  Maxwell  Boltzmann  distribution  of 
initial  electronic  energies  in  order  to  obtain  the  free 
free  cross  section.   The  results  are  in  approximate 
agreement  with  the  familiar  classical  Kramers  result 
for  an  effeaive  2^ of  0.  31 .   (Author) 


Tennessee  U. ,  Knoxville. 
THE  INFRARED  SPECTRUM  OF  HCOF  AND  DCOF, 
by  Roy  F,  Stratton,  Jr.  (Doctoral  thesis)  andAlvin  H.' 
Nielsen.    Technical  rept.  no.  4  on  Contract  DA  33- 
008-ORD-1166.    5  Dec  57,   169p.   17  refs.  OOR  rept. 
1505.6;  AD- 150  592. 
Order  from  LC  mi $7.  80,  ph$25.  80  PB  147  862 

The  absorption  spectra  of  formyl  fluoride  (HCOF)  and 
deutro-formyl  (DCOF)  were  studied  in  the  gaseous 
state  in  the  IR  region.    The  gases  were  studied  at  room 
ten:^)erature  which  is  essentially  in  the  ground  elec- 
tronic and  vibrational  state.    Nine  bands  were  ob- 
served in  HCOF  and  13  in  DCOF.    A  rotational  analy- 
sis was  completed  on  5  of  the  fundamental  bands  in 
each  molecule.    The  moments  of  inertia  were  used  to 
determine  the  approximate  position  of  the  H  atom. 
The  band  centers  were  used  to  determine  some  of 
the  vibrational  constants. 


Optics  . 


Institute  of  Optics,   U.  of  Rochester,   N.   Y 
ASPHERICAL  LENS  DESIGN  AND  FABRICATION. 
Final  rept.  for  1  June  52-30  Nov  54  on  Contract  DA 
30-115-ORD-358.    Dec  54,   172p.   5  refs. 
Order  from  LC  mi$8.  10,  ep$28.  80         PB  148  060 

Itek  Corp.  ,  Waltham,  Mass. 
OPTICAL  IMAGE  FORMATION  IN  TERMS  OF 
ENTROPY  TRANSFORMATIONS,  by  E.  L.  O'Neill  and 
T.   Asakura.    Final  rept.  on  Contract  AF  49(638)577. 
Apr  60,  34p.   20  refs.    Itek  P- 163;  AFOSR-TR-60-63. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  851 

The  intimate  relationship  of  the  theory  of  partial  co- 
herence, the  matrix  approach  to  image  formation, 
and  the  application  of  Communication  and  Information 
Theory  to  optics  are  presented.    It  is  shown  that  both 
matrix  and  communication  approaches  flow  natural 
from  E.  Wolf's  general  theory  of  image  formation 
in  terms  of  the  mutual  coherence  function.   The  matrix 
and  communication  approaches  themselves  are  closely 
related.    New  results  are  also  presented  from  both  a 
geometric  and  physical  optics  point  of  view  show- 
ing the  change  in  entropy  loss  as  a  function  of  focal 
position.    The  arguments  presented  are  confined  to 
the  case  of  quasi- monochromatic  illumination. 
(Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif 
THE  DIFFRACTION  OF  RADIATION  BY  INHOMOGE- 
NEOUS  LENSES,  by  Calvin  H.  Wilcox.    15  Aug  58, 
92p.  15  refs.    LMSD-5126. 
Order  from  LC  mi$5.40.  ph$15.30  PB  147  665 
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The  present  method  is  both  a  generalization  and  a 
refinement  of  the  ti  aditicmal  geometrical  optics 
method.   The  new  features  of  the  method  are  (1)  The 
approximations  are  deduced  directly  from  the  rigorous 
mathematical  formulation  erf  the  problem  starting  with 
Maxwell's  equations.  (2)  The  veaor  nature  of  the  field, 
and  the  associated  polarization  phenomena,  are  pre- 
served in  the  pjresent  approximations.   (3)  Approxima- 
tions are  obtained  for  the  field  at  any  point  in  space, 
including  those  in  the  "shadow"  region  of  classical 
geometrical  optics  (i.e. ,  points  that  are  reached  by 
no  light  rays). 


Massachusetts  U.,  Amherst. 
A  PHOTOGRAPHIC  METHOD  FOR  THE  STUDY  OF 
LIGHT  SCATTERED  FROM  POLYMER  FILMS  AT 
SMALL  ANGLES,  by  Alphonse  Plaza  and  Richard  S. 
Stein.  Technical  rept.  no.  13  on  Contract  Nonr- 
2151(00).   1  Aug  59,  lOp.  10  refs.  AD-225  702. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  148  137 

An  apparatus  is  described  for  measuring  the  scatter- 
ing of  light  from  films  of  high  pwlymers  at  angles  of 
0°  to  10"  from  the  incident  beam.  The  spherulites  in 
polyethylene  films  are  in  such  a  size  range  that  the 
scattering  technique  is  of  value  in  determining  their 
size,  properties,  and  internal  structure.   Light  from 
an  arc  source  is  rendered  parallel  with  a  lens  and  a 
pinhole  system  and  monochromatic  with  filters.  A 
shutter  and  iris  diaphragm  serve  to  define  the  beam. 
A  polaroid  polarizer  and  analyzer  may  be  inserted  when 
polarization  studies  are  desired.  Collimation  of  the 
incident  beam  is  such  that  scattered  light  down  to 
about  0.3°  from  the  incident  beam  may  be  resolved. 
A  maximum  in  scattering  occurs  at  an  angle  of  about 
1.8,  and  there  is  a  rapid  decrease  in  scattering  with 
increasing  angle. 


Ramo-Woold ridge,  Canoga  Park,  Calif. 
INFRARED  BACKGROUND  INVESTIGATION,  by 
R    E.  Eisele.  Scientific  rept.  no.  2  on  Contract 
AF  19(604)3473.   15  Mar  60,  48p.  6  refs.  [AFCRC]  TN- 
60-408. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  544 

A  measurement  field  trip  was  made  to  Key  West, 
Florida,  during  the  month  of  June  1959,  for  the  purpose 
of  making  sky  background  measurements.    This  report 
contains  only  the  gradient  measurements  made  on  this 
field  trip  along  with  enough  description  of  the  instru- 
mentation to  understand  the  methods  of  obtaining  the 
data.   (See  also  PB  143  106) 

Visibility  Lab.  ,  U.  of  California,  San  Diego. 
THE  MEASUREMENT  OF  LIGHT  IN  NATURAL 
WATERS:    RADIOMETRIC  CONCEPTS  AND  OPTICAL 
PROPERTIES,  by  Rudolph  W.  Preisendorfer  and  John 
E    Tyler.   Rept.  on  Contract  NObs- 7 209 2.   17  Nov  58. 
95p.   17  refs.  SIO  Reference  58-69;  AD-212  695. 
Order  from  LC  mi$5.  40.  ph$15.  30  PB  147  598 

The  object  of  this  note  is:  (i)  to  define  and  discuss 
those  recently  developed  concepts  of  geometrical  radi  - 
ometry  which  are  of  greatest  use  in  the  experimental 
study  of  the  light  field  in  natural  waters;  and  (ii)  to 
present  a  systematic  development  and  discussion  of  the 
inherent  and  apparent  optical  properties  of  natural 
waters  which  are  used  in  modem  hydrological  optics. 


Visibility  Lab. ,  U.  of  California.  San  Diego. 
WATER  CLARITY  METER:  OPERATING   AND 
MAINTENANCE  IN^RUCTIONS.  by  Roswell  W. 
Austin.   Rept.  on  Contract  NObs -72092.   Feb  59,   109p. 
SIO  Reference  59-9. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  147  597 

The  Water  Clarity  Meter.  (WCM).  has  as  its  purpose 
the  measurement  of  those  optical  properties  of  natural 
ocean  waters  which  will  permit  the  determination  of  the 
optical  clarity  of  these  waters  in  the  visible  portion  of 
the  spectrum.    The  data  obtained  frcMn  the  Water 
Clarity  Meter  can  be  used  to  determine  the  depth  pro- 
files of  attenuation  coefficients  with  sufficient  accuracy 
for  hydrographic  survey  purposes.    Such  survey  data 
may  be  used  for  the  computation  of  sighting  ranges  for 
underwater  swimmers  and  underwater  television  equip- 
ment using  natural  illumination. 

Solid  State  Ph/sics 


Brown  U. ,  Providence,  R.  I. 
INVESTIGATIONS  OF  SURFACE  PROPERTIES  OF 
SIUCON  AND  OTHER  SEMICONDUCTORS,   PHASE  I 
[and]  II,  by  H.  E.  Farnsworth,  D.  Haneman  and 
others.    Scientific  rept.  no.  2,  1  Jan- 31  Mar  60,  on 
Contract  AF  19(604)5986.   Apr  60,  23p.  5  refs. 
AFCRC-TN-60-378. 
Order  from  LC  ml$2. 70,  ph$4. 80  PB  147  758 

Using  measurements  with  an  omegatron,  the  ambient 
In  a  low-energy  electron-diffraction  tube  which  was 
pumped  but  not  baked  was  found  to  consist  mainly  of 
water  vapor  and  mass  28  gas  (largely  CO).   An  intense 
and  reproducible  diffraction  pattern  was  obtained  from 
a  (HI)  surface  of  GaSb  cleaned  by  ion  bombardment 
and  annealing.   An  n-type  germanium  crystal  of  17 
ohm -cm  resistivity  was  subjected  to  a  series  of  dry- 
air  and  vacuum  cycles,  and  simultaneous  measure- 
ments of  filament  lifetime  and  surface  conductivity 
were  taken.   Further  experimental  data  concerning  the 
formation  of  p-type  films  on  heat-treated  silicon  are 
presented.   (See  also  PB  145  624) 


Brown  U .  Div .  of  Applied  Mathematics , 

Providence ,  R .  I . 
A  SYSTEMATIC  CALCULATION  OF  ELASTIC- 
PLASTIC  DEFORMATION  OF  FRAMES  AT  IMMI- 
NENT COLLAPSE,  by  Hishashi  Tanaka.  Technical 
rept.  no.  49  on  Contract  Nonr-562(10).  Aug  59,  50p. 
7  refs.    Rept.  Cll-49;  AD-226  257. 
Order  from  LC  nru$3.30,  ph$7.80  PB  147  708 

A  systematic  calculation  is  shown  to  estimate  the  de- 
formation of  a  frame  when  plastic  collapse  is  immi- 
nent. TTie  method  proposed  in  this  paper  is  convenient 
in  the  case  of  overcomplete  collapse  as  well  as  in  the 
other  cases .  (Author) 


Carnegie  Inst,  of  Tech.,  Pittsburgh,  Pa. 
THEORY  OF  BLOCH  ELECTRONS  IN  A  MAG- 
NETIC FIELD:  THE  EFFECTIVE  HAMILTONIAN, 
by  Walter  Kohn.   Technical  rept.  no.  6  on  Contract 
Nonr-760(13).    [1959]  69p.  23  refs. 
Order  from  LC  mi$3.90,  ph$10.80  PB  146  184 
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The  Hamiltonian  ol  a  Bloch  electron  in  a  static  mag- 
netic field  is  H 


1d2 


2£f  ■*■  V(r} .  where  V(r2  is  the  peri- 
odic potential,  P  ■  £♦  —  j\,  and  A,  is  the  vector  poten- 
tial giving  rise  to  the  magnetic  field  ^.  We  consider 
the  case  erf  a  non -degenerate  band  m.    It  is  then  shown 

that,  with  an  error  vanishing  with  if  like^  (N 

arbitrary),  the  eigenstates  of  H  can  be  calculated 
from  an  equivalent  Hamiltonian  Rm(P)- 


rhLat 


Eagle-Picher  Research  tabs.  ,  Miami,  Okla. 
RESEARCH  ON  GROWING  OF  CADIUM  SULFIDE 
FOR  DOSIMETER  PURPOSES,  by  W.   E.  Medcalf. 
K.   E.  Bean,  and  J.   E.  Powderly.    Quarterly  rept.  no. 
1,   17  Apr- 17  July  57,  on  Contract  DA  36-039-sc- 
73270.    [1957]  56p.  24  re^s. 
Order  from  LC  mi$3.  60,  iphJ9.  30  PB  137  662 

Single  crystals  of  cadmluin  sulfide  10  mm  x  10  mm 
X  25  mm  were  prepared  h^  sublimation- recrystal- 
lization  of  cadmium  sulfide  with  crystal  growth 
occurring  on  a  polished  cjear  quartz  plate.    Dark 
resistivities  of  the  crystals  ranged  from  25  thousand 
ohm-centimeters  to  140  r(ullion  ohm-centimeters. 
In  ten  runs  cadmium  sulfide  was  doped  with  indium 
sulfide  (In2S-0  in  amounts,  ranging  from  .  02  to  .  055 
percent  by  weight  of  the  ckdmium  sulfide. 


Eagle-Picher  Research  tabs.  ,  Miami,  Okla. 
RESEARCH  ON  GROWING  OF  CADMIUM  SULFIDE 
CRYSTALS  FOR  DOSIMETER  PURPOSES,   by 
J.   E.  Powderly  and  IC   E.   Bean.    Quarterly  rept.   no. 
4,   17  Apr  58,  on  Contract  DA  36-039- 8C-73270. 
[1958]  46p.  i 

Order  from  LC  mi$3.  30.  |ph$7.  80  PB  137  647 

c      .  I 

Studies  were  made  of  the  ferowth  of  :admium  sulfide 
in  alumina  tubes.    The  tw()  crystals  having  the  best 
properties  from  the  standtwint  of  gamma  ray  de- 
tection had  a  silicon  concentration  of  10  to  20  parts 
per  million  which  is  less  (han  the  normal  concentra- 
tion.   The  presence  of  a  sfnall  amount  of  either  zinc 
or  silver  improved  the  seeding  characteristics  of 
the  cadmium  sulfide.    Cadjnium  sulfide  crystals  of 
high  resistivity  gave  better  and  more  reproducible 
response  to  gamma  rays  v»hen  the  sample  was 
electroded  parallel  to  the  growth  axis.    (See  also 
PB  137  660) 


Georgia  Inst,   of  Tech.   ^gineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  METHODS  FOR  MEASURING 
THE  EQUIVALENT  ELECTRICAL  PARAMETERS 
OF  QUARTZ  CRYSTALS,  by  Samuel  N.  Witt,  Jr. 
and  Vance  Keith  Woodcox.    Final  rept.  for  15  Oct  57- 
14  Oct  58  on  Contract  DA  S6-039-sc-74948,  [1958] 
123p.   AD-212  021. 
Order  from  LC  mi$6.  30,  |>h$19.  80  PB  148  105 

The  major  developments  \4ere  concerned  with  improv- 
ing the  Crystal  Measuremtnts  Standard  System.  A 
new  General  Radio  Admittance  Meter  was  ob- 
tained for  use  with  the  Standard.    Two  commercial 
chain  amplifiers  were  add^  to  the  Crystal  Measure- 
ments Standard  to  provide  lisolation  and  signal  gain 


between  the  signal  generator  and  Admittance  Meter, 
and  between  the  frequency  measuring  equipment  and 
the  Admittance  Meter.    The  original  mixer,  i-f 
amplifier,  and  local  oscillator  null  detection  system 
was  replaced  by  an  Eddystone  UHF  Receiver  to  im- 
prove the  null  detection  sensitivity.    A  simplified 
crystal  measurement  method,  known  as  the  equivalent 
Circuit  Crystal  Measurement  Method,  was  developed 
mathematically.    The  crystal  Measurements  Standard 
System  was  used  to  measure  the  holder  and  overtone 
responses  of  approximately  25  VHF  quartz  crystals. 


Hoffman  Electronics  Corp.  ,   El  Monte,  Calif. 
INVESTIGATION  OF  LARGE  AREA  SOLAR  CELLS 
UTILIZING  SPHERES  OF  SILICON,   by  Eugene  L. 
Ralph  and  Heinz  P.   Biekofsky.   Technical  summary 
rept.  no.   1,   1  Oct- 31  Dec  59,  on  Contract  DA  36- 
039-SC-85243.    [1959]  48p.   3  refs. 
Order  from  LC  mi%3.  30,  ph^.  80  PB  148  HI 

Theoretical  analysis  and  experimental  tests  indicate, 
that  the  preparation  of  photovoltaic  energy  converters 
several  square  feet  in  area  is  possible  by  using  a 
composite  of  a  multitude  of  intimate  individual  cells, 
prepared  from  spheres  of  semiconducting  material. 
Investigations  were  started  to  determine  the  optimum 
performance  of  this  type  device  and  to  determine  the 
parameters  on  which  it  is  dependent.    Sphere  ar- 
rangements intercepting  98%  of  the  incident  light 
were  prepared.    Geometrical -optical  factors  studied 
are  sphere  arrangement,   sphere  size  and  spacing, 
and  effects  due  to  reflections  from  the  meniscus 
around  the  sphere.  A  theoretical  analysis  of  a  honey- 
comb  lens  system  shows  capabilities  of  achieving 
100%  light  utilization  with  loose  packing  of  spheres. 
Preliminary  electrical  tests  show  present  efficiencies 
in  the  3  to  5%  range  with  improvements  expected. 
(Author) 


Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris" 

(Italy). 
GENERALIZATION  OF  THE  THEORY  OF  THE  ISO- 
THERMAL BLEACHING  OF  F -CENTERS  IN  X-RAYED 
ALKALI  HALIDES.   PART  A  [and]  ELECTRON  MI- 
CROSCOPY EXAMINATION  OF  TRACKS  OF  FISSION 
PRODUCTS  IN  MICA  CRYSTALS,   PART  B,  by  Guide 
Bonfiglioli,  Peiro  Brovetio  and  others.   Final  rept.  on 
Contract  AF  61(514)1333.   Mar  60.  40p.   7  refs.   AFOSR 
TR-60-67. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  500 

This  report  completes  the  previous  note  on  the  theory 
of  the  isothermal  bleaching  of  F  Centers  in  X-rayed 
alkali  halides.    The  calculations  are  developed  in  a 
more  general  way,  an  iteration  procedure  is  introduced 
to  improve  the  accuracy  of  the  solution;  the  solution 
used  in  comparing  theory  to  experiment  is  justified, 
showing  that  it  does  not  change  appreciably  after  a 
further  iteration  step.    The  report  also  deals  with  some 
experiments  intended  to  clear  the  information  which 
electron  microscopy  could  offer  in  problems  concern- 
ing the  effect  of  fast  particle  irradiation  of  non  metal- 
lic crystals.    The  tracks  are  essentially  cylindrical 
thermal  spikes  of  a  diameter  consistent  with  the  theo- 
retical estimates.   The  peculiar  dashed  aspect  of  some 
tracks  is  discussed  and  related  to  interference  con- 
trast effects  or  possibly  incipient  annealing.    (See  also 
PB  145  681) 
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Lockheed  Aircraft  Corp.  ,  Sunnyvale,  Calif. 
IMPLICATIONS  OF  PARITY  NONCONSERVATION 
AND  TIME  REVERSAL  NONINVARIANCE  IN  ELEC- 
TROMAGNETIC INTERACTIONS.    PART  EL    ATOMIC 
ENERGY  LEVELS,  by  M   Sachs,  andS.  L.  SchwebeL 
Technical  rept.   July  59.  59p.  18  refs.  LMSD- 49760; 
AD- 227  949. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  678 

It  was  pointed  out  previously  (Annals  of  Physics, 
6:244,   1959)  that  the  premises  of  Lorentz  and  gauge 
invariance  in  electromagnetic  interactions  are  con- 
sistent with  a  theory  which  violates  both  parity  con- 
servation and  time  reversal  invariance  through  a  sym- 
metrization  of  these  interactions  in  terms  of  the  elec- 
tric and  magnetic  field  variables.    Such  a  symmetri  - 
zation  enlarges  the  class  of  scalar  interaction  terms 
to  include  corresponding  pseudoscalar  terms  in  the 
interaction  Hamiltonian  operator.    The  existance  of 
such  interactions  in  nature  has  not  thus  far  been  es- 
tablished.   The  purpose  is  to  explore  the  implications 
of  the  existence  of  these  interaction  terms  in  a  variety 
of  different  physical  situations  involving  the  inter- 
actions of  ciiarged  fwrticles.    The  implications  of  this 
theory  is  derived  with  regard  to  the  prc^rties  of 
atoms  and  their  associated  spectra.    (Author) 


Materials  Research  Lab. ,  Watertown  Arsenal,  Mass. 
HARTREE-FOCK  ATOMIC  SCATTERING  FACTORS 
FOR  THE  NEUTRAL  ATOM  IRON  TRANSITION 
SERIES,  by  A.  J.   Freeman  and  R.  E.  Watson.  Apr  60, 
I3p.  20  refs.  MRL  rept.  no.  74. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  399 

Atomic  scattering  factors  for  the  lowest  neutral  atom 
3(jn-2  4g2  states  have  been  calculated  for  the  atoms  Ti 
through  Zn  using  recently  computed  Hartree-Fock  ana- 
lytic wave  functions  for  the  ground  state  of  the 
atom.    Also  given  are  tabulations  of  the  individual 
transforms  for  the  3d  and  48  electrons.    The  results 
are  compared  with  previous  calculations  for  these 
atoms  and  the  effect  of  the  48  electrons  on  the  form 
factors  of  the  3d  and  core  electrons  is  discussed. 
(Author) 


Metals Jtesearch  Lab. ,  Carnegie  Inst,  of  Tech. , 

Pittsburgh,  Pa. 
CONDENSATION  COEFFICIENTS  FOR  SILVER, 
CADMIUM  AND  ZINC  IN  ULTRAHIGH  VACUA,  by 
R.  A.  Rapp,  J.  P.  Hirth,  and  G.  M.  Pound.   Tech- 
nical rept.  no.  2  on  Contract  Nonr-760(17). 
18  Aug  59,  88p.  58  refs.    AD- 226  229. 
Order  from  LC  mi$4.80,  ph$13.80  PB  147  722 

A  condensation  coefficient  of  unity  has  been  deter- 
mined for  silver  at  high  fluxes  over  a  temperature 
range  of  45^0  to  440^  and  at  residual  gas  p)ressures 
ranging  from  10"*  to  6  x  10"  ^0  nun  Hg.    Condensation 
coefficients  of  unity  have  been  established  for  Zn  at 
680C  and  Cd  at  18^%  in  ultrahigh  vacuum.   The  ad- 
sorption of  gaseous  impurities  at  residual  gas  pres- 
sures of  10"*  mm  Hg  did  not  affect  the  condensation 
coefficient  of  cadmium  at  23*\i;  for  condensation  at 
high  fluxes.   (Author) 


Metals  Research  Lab. ,  Carnegie  Inst,  of  Tech. , 

Pittsburgh,   Pa. 
ON  TWO  DIMENSIONAL  NUCLEATION,  by 
J.  P.  Hirth.    Rept.  on  Contract  Nonr-760(08).    [1959] 
5p.  9  refs. 
Order  from  LC  mi$1.80,  ph$1.80  PB  147  710 


New  York  U.,  N.  Y. 
PARAMAGNETIC  RESONANCE  IN  THE  SOUD 
STATE,  by  Hanmut  Kallmann.  Quarterly  rept.  no.  6, 
Oct-Dec  59,  on  Contract  DA  36- 039- sc- 78056. 
Feb  60,  7p. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  147  931 

Instrumental  equipment  has  been  improved  with  re- 
spect to  sensitivity.  Investigation  of  the  radiation 
chemistry  of  benzene -carbon  tetrachloride  mixtures 
has  been  continued .  The  number  of  free  radicals  pro- 
duced by  ionizing  radiation  is  determined  by  the  de- 
crease in  the  concentration  of  diphenylpicrylhydrazyl 
as  detected  by  EPR.  The  presence  of  trapped  elec- 
trons in  zinc  sulfide  phosphors  is  now  investigated  at 
low  temperatures.  Early  results  indicated  that  no  in- 
crease in  number  of  unpaired  electron  spins  occurred 
at  low  temperature.  The  effect  is  to  be  studied  under 
conditions  more  favorable  for  the  trapping  of 
electrons .  (Author) 


Pennsylvania  State  U. ,  University  Park. 
RESEARCH  AND  DEVELOPMENT  ON  X-RAY 
ANALYSES  OF  SINGLE  CRYSTALS  OF  MICRO- 
SCOPIC SIZE,  by  Ray  Pepinsky.    Final  rept.  on  Con- 
tract DA  36-061 -OR D- 47 8.    15  Oct  58,  4p.   1  ref. 
OOR  rept.  761.  lOP;  AD-117  850. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  147  855 


Philco  Corp. ,  Philadelphia,  Pa. 
RESEARCH  INVESTIGATION  OF  RADIATIVE  RE- 
COMBINATION AND  LIFETIME  IN  SEMICONDUC- 
TORS, by  C.   V.  Bocciarelli.   Final  rept.  ,   1  May  57- 
30  Apr  58,  on  Contract  NObsr-72695.    [1958]  31p. 
7  refs.    Philco  no.   H-2126;  AD- 207  055. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  148  032 

The  radiation  recombination  from  germanium  was 
found  to  be  the  result  of  direct  band  to  band  hole -elec- 
tron recombination.    Optical  injection  ex|)ertments 
demonstrated  that  this  radiation  depjends  on  injected 
carrier  densities.    Measurements  of  the  recombination 
radiation  from  germanium  diodes  showed  that  the  in- 
tensity of  radiation,   U,  follows  a  power  law  U  P 
where  q,  a  constant  for  a  given  sample,   varies  be- 
tween 1.  2  and  1.  6  for  different  diodes.    The  p)eak  of 
the  radiation  correspxmds  to  an  energy  of  0.  70  ev  for 
both  electrically  and  optically  induced  radiation.    Ex- 
periments on  optically  excited  indium  antimonide 
showed  no  radiation  that  could  be  attributed  to  recom- 
bination.   The  luminescent  radiation  emitted  from  ac- 
tivated cadmium  sulphide  excited  by  blue  or  ultraviolet 
light  can  be  accurately  controlled  (modulated)  by  the 
application  of  very  low  AC  or  DC  fields.    When  the 
cadmium  sulphide  is  insulated  from  the  field  plates, 
the  p)ercentage  modulation  is  very  small.    When  the 
cadmium  sulphide  is  in  electrical  contact  with  the  field 
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plates,  the  percentage  modijlatAon  is  large  and  is  pro- 
portional to  the  intensity  of  the  excitation.    The  recom- 
bination radiation  from  cadrtiium  selenide  and  from 
red  fluorescent  cadmium  sulphide  (in  the  visible 
region)  can  be  modulated  in  a  similar  way. 


Polytechnic  Inst .  of  Broold|yn,  N.  Y. 
LATTICE  III,  byE.  Banks.'  Progress  rept.  no.  1, 
1  June-3l  Aug  56,  on  Contract  DA  36- 039- sc- 71 242. 
24  Sep  56,  35p.  3  ref s  . 
Order  from  LC  mi$3. 00,  pW6. 30  PB  138  210 

New  nrugnetic  oxides  have  bjeen  prepared  by  reaction 
of  rare-earth,  sodium  and  ilron  oxides  ,  and  sodium, 
zinc  and  iron  oxides .  The  laner  appear  to  have  dis- 
toned  spinel  structures  .  N^ignetization  and  Curie 
fxjint  measurements  are  reported.   Progress  is  re- 
poned  on  investigations  of  qopper-iron  selenides  and 
related  compounds  .  Some  observations  on  visible 
fluorescence  In  sulfate-sulfjde  systems  are  presented 
(Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
LATTICE  III,  byE.  Banks  .i  Progress  rept.  no.  2, 
1  Sep-31  Oct  56,  on  Contract  DA  36-039-sc-71242. 
23  Dec  56,  26p.  3  ref s  . 
Order  from  LC  mi$2.70,  ph$4.80  PB  138  209 

Preparations  in  which  ZnO  (pnd  MgO)  were  substi- 
tuted in  BaFei20l9  show  an  increase  in  magnetization 
at  room  temperature  and  78|*K  over  the  parent  com- 
pound.  Some  strongly  magnetic  compositions,  in  the 
system  Na20-ZnO-Fe203,  Have  been  prepared,  with 
maximum  near  compwsition  .  Na^  33ZnQ_32Fe2.3304. 
A  cubic  phase  exists  near  CuFe2Se3,  becoming  nbn- 
cubic  in  the  region  of  Cuq  75Fe2  25'^3  ^™i 
Cuo.50Pe2.5oSe3.   (SeeaIs0PB  138210) 


Poulter  Labs. ,  Stanford  Research  Inst. ,  Menlo  Park, 

Calif. 
STUDIES  IN  THE  THEORY  OF  SHOCK  PROPAGATION 
IN  SOLIDS.  CHAP.   I.  THE  PERMANENT  REGIME 
SOLUTION.  CHAP.    II.   FORMAL  THEORY  OF  AN- 
ELASTICmr.  CHAP.   III.   STEADY -STATE  COMPRES- 
SION PROFILES  PROPAGATING  IN  HEAT-CONDUCT- 
ING ANELASTIC  SOLIDS,  l^y  William  Band.   Rept.  on 
Contract  AF  49(638)625.   3  Sep  59,  6lp.  21  refs.  SRI 
Proj.  CU-29I2.  AFOSR-TN'59-1280. 
Order  from  LC  mi  J  3.  90,  ph$10.  80  PB  147  515 

This  report,  in  three  sections,  presents  a  theoretical 
treatment  erf  compressive  w$ve  propagation  in  an  an- 
elastic  solid.  In  such  a  solid  stress  depends  not  only 
on  strain  but  also  on  strain  tate  or  stress  rate.  The 
theory  leads  to  a  prediction  of  the  shape  or  profile  of 
shock  fronts  in  such  solids.  (Author) 


Research  Lab.  of  Electronics ,  Mass.  Inst,  of 

Tech.,  Cambridge. 
RESEARCH  ON  PARAMAGllETIC  RESONANCES,  by 
M.  W.  P.  Strandberg  and  RJ  L.  Kyhl.  Quarterly 
progress  rept.  no.  8,  15  May- 15  Aug  59,  on  Contract 
DA  36- 039- sc- 74895.  [19591  20p.  4  refs  .  AD- 228 372. 
Order  from  LC  ml$2.40.  phi3.30  PB  147  970 
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The  saturation  of  a  paramagnetic- spin  system  by  13- 
mc  phonons  was  studied  as  a  function  of  the  para- 
magnetic-spin resonance  frequency.  Both  frequency- 
dependent  and  frequency- independent  effects  are  re- 
ported. A  preliminary  comparison  is  made  of  the 
ratio  of  the  specific  paramagnetic  ion  density  to  the 
average  paramagnetic  ion  density  in  flame-fusion  and 
hydrothermally  grown  ruby.   No  significant  differ- 
ences were  observed .   A  modification  to  the  Bloch 
equations  is  proposed.  This  modification  is  based  on 
recent  analytical  results .  A  short  description  of  a 
unidirectional  amplifier  formed  from  a  cascade  of  re- 
generative cavities  is  presented.  (Author) 


St.  Louis  U. ,  Mo. 
SEMICONDUCTING  PROPERTIES  OF  BORON,  by 
Vincent  P.  Jacobsmeyer,  Frank  L.  Gebhart,  and 
Edward  F.  Juenke.    Final  technical  rept.  for  I  Feb  57- 
31  Jan  58  on  Contract  DA  23-072-ORD-IlOl.    [1958] 
6lp.  39  refs.    OOR  rept.  1845.  1;  AD- 156  536. 
Order  from  LC  mi$3.90,  ph$10.80         PB  147  866 

Growth  of  B  single  crystals  by  recrystallization  meth- 
ods: Attempts  were  made  to  grow  B  crystals  by  a 
solid  state  transformation  process.    A  study  was  made 
of  the  depositional  forms  of  B  by  means  of  x-ray  dif- 
fraction patterns.    Patterns  were  obtained  for  repre- 
sentative samples  deposited  in  the  550°  to  1500°C 
range;  at  least  2  crystalline  forms  of  B  were  clearly 
indicated.    Samples  deposited  in  the  range  from  772° 
to  125°C  were  subjeaed  to  heat -treatment.   The  crys- 
talline structure  erf  the  B  specimen  was  independent  of 
the  method  of  cooling  after  the  heat -treatment.    Re- 
crystallization  in  the  higher  temperature  phase  was 
studied  in  a  single  specimen  at  1482^'C.    An  x-ray 
transmission  pattern  obtained  after  cooling  was 
Identical  to  a  pattern  obtained  from  a  typical  1500*^ 
deposit.    AC  apparatus:  The  apparatus  was  con- 
structed around  a  feedback  amplifier  with  a  gain  of 
the  order  of  10^  and  a  bandwidth  of  2  c  centered  about 
24  c.   The  apparatus  was  tested  on  Ge;  it  detected  a 
large  signal  from  this  material. 


Stanford  Elearonics  Labs. ,  Stanford  U. ,  Calif. 
STUDIES  OF  MICROPLASMAS  AND  HIGH -FIELD 
EFFECTS  IN  SIUCON.    Quarterly  status  rept. 
no.  I,  15  Feb- 15  May  59  on  Contract  DA  36-039-sc- 
78272.    [19591  lOp.  2  refs.   AD- 226  660. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  272 

Research  is  reported,  having  as  its  objective  the 
study  of  microplasmas  in  silicon  and  related  effects. 
Hot  electrons  in  silicon  are  to  be  studied,  since  the 
technology  of  this  material  is  under  good  control  and 
the  effect  is  present  to  a  fairly  strong  degree.   The 
preparation  of  appropxriate  silicon  specimens  was 
accomplished  by  the  diffusion  of  boron  into  silicon.   A 
limited  degree  of  success  was  achieved  and  the  sys- 
tem is  described  in  detail.    Basically,  an  open  tube 
system  is  used  to  establish  a  neutral  atmosphere. 
Contained  within  this  atmosphere  is  a  quartz  box  w-Hlch 
maintains  a  separate  atmosphere.    A  neutral  atmos- 
pjhere  is  impxjrtant  since  there  is  leakage  between  the 
two  atmospheres.    A  basic  experiment  relating 
directly  to  the  behavior  of  electrons  in  high  fields  is 
being  conducted  on  photoelectric  emission  of  elec- 
trons from  the  ccxiduction  bands.   Work  is  also 
underway  to  fabricate  devices  for  the  high  field 
studies . 
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Stanford  Electronics  Labs.  ,  Stanford  U. ,  Calif. 
STUDIES  OF  MICROPLASMAS  AND  HIGH- FIELD 
EFFECTS  IN  SILICON.    Quarterly  status  rept.  no. 
2,  16  May- 15  Aug  59,  on  Contract  DA  36-039- sc- 
78272.    [1959]  35p.   1  ref.  AD-231  563. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  932 

Progress  is  repxjrted  in  the  following  areas:  device 
techniques,  expxerimental  techniques  for  studying 
hot  electrons,  and  a  study  of  hot  electrons  in  silicon 
by  photoemlsslon.    Discussions  are  appjended  on  (1) 
an  expression  for  the  total  photoelectric  current,  and 
(2)  the  effect  of  field  and  photoelectric  emission  of  a 
hot  electron. 


Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif. 
STUDIES  IN  MICROPLASMAS  AND  HIGH- FIELD 
EFFECTS  IN  SILICON.    Quarterly  status  rept.  no. 
3,  16  Aug- 15  Nov  59,  on  Contract  DA  36-039- sc- 
78272.    [1959]  14p.   1  ref. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  147  933 

An  apparent  correlation  has  been  observed  between 
surface  imperfections  and  the  breakdown  phenomenon. 
Two  methods  for  observing  the  nature  of  the  imper- 
fections are  being  considered.    An  experiment  is 
described  which  is  designed  to  investigate  electron 
distribution  in  the  conduction  band  of  n-typ)e  silicon. 
(See  also  PB  147  932) 


Stanford  U. ,  Calif, 
PARAMAGNETIC  RELAXATION  IN  SOLUTIONS  OF 
VO*t  by  R.  N.   Rogers  and  G.   E.  Pake.   Technical 
note  no.  4  on  Paramagnetic  Resonance,  Contract 
AF  18(603)131.    Apr  60,  21p.   15  refs.  AFOSR-TN- 
60-429. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  741 

The  ESR  spectrum  of  vanadyl  ion  in  solutions  has  the 
interesting  feature  that  the  llnewidths  of  the  individual 
hyperfine  components  deF>end  on  the  nuclear  spin  orien- 
tation, mi.    We  have  determined  that  the  origin  of  the 
effect  is  tne  mechanism  proposed  by  H.  M.  McConnell, 
namely,  that  the  existence  of  a  "microcrystal"  about 
the  VO*"*  ion  which  gives  rise  to  anisotropies  in  the 
g- tensor  and  hyperfine  Interaction.    By  comparing  the 
results  of  linewldth  measurements  made  at  9.  25  kmc 
and  at  24.  3  kmc  with  the  results  of  calculations  made 
by  D.   Klvelson,  we  were  able  to  conclude  the  validity 
of  the  mlcrocrystalllte  model.    (Author) 

Syracuse  U.   Research  Inst.  ,  N.   Y. 
.MEAN  ADSORPTION  LIFETIME  OF  Rb  ON  ETCHED 
TUNGSTEN  SINGLE  CRYSTALS.    L    IONS,  by 
F.   L.   Hughes  and  H.   Lenlnstein.    Final  rept.  pt.    I  on 
Interaction  of  Thermal  Atoms  with  Surfaces,  Contract 
DA  30-115-ORD-815.    1  Sep  58,  31p.   31  refs.  OOR 
rtpt.   no.    1844.  3;  AD- 201  153. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  147  868-1 


Syracuse  U.  ,  Research  Inst.  ,  N.  Y. 
MEAN  ADSORPTION  LIFETIME  OF  Rb  ON  ETCHED 
TUNGSTEN  SINGLE  CRYSTALS.    IL    NEUTRALS 
[and]  SURFACE  PROPERTIES  OF  ETCHED  TUNG- 
STEN SINGLE  CRYSTALS,   by  F.   L.   Hughes. 
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H.   Levinstein,  and  R.   Kaplan.    Final  rept.  pt.  2  on 
[Interaction  of  Thermal  Atoms  with  Surfaces.  ]  Con- 
tract DA  30-115-ORD-815.    [1  Sep  58]  35p.  32  refs. 
OOR  rept.  no.   1844.  3;  AD-201  153. 
Order  from  LC  mi J3. 00,  ph$6.  30  PB  147  868-2 


Transltron  Electronic  Corp.  ,  Wakefield,  Mass. 
THE  EPITAXIAL  GROWTH  OF  HEXAGONAL  SILI- 
CON CARBIDE  ONTO  SEEDS,  by  Karl  M. 
Hergenrother.    Scientific  rept.   no.  2  on  Contract 
AF  19(604)4989.   1  Apr  60,   18p.  6  refs.  AFCRC-TN- 
60-372. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  769 

It  has  been  found  possible  to  grow  single  crystal 
epitaxial  films  of  silicon  carbide  from  the  vapor 
phase  onto  a  silicon  carbide  seed.    These  crystals 
are  grown  in  a  sp>eclally  designed  furnace  which  is 
capable  of  reaching  2800°C,  is  vacuum  tight  and 
clean  enough  to  p)ermit  the  control  of  the  resistivity 
and  typ)e  of  film  grown.    Details  of  the  furnace  design 
and  operation  are  discussed.    The  various  parameters 
which  control  the  prop)erties  of  the  films  are  dis- 
cussed. (Author) 


Wayne  State  U. ,  Detroit,  Mich. 
1/f  NOISE  IN  SINGUE -CRYSTAL  GERMANIUM 
FILAMENTS,  by  V.  E.  Noble  and  J.  E.  Thomas.  Jr. 
Technical  note  no.  4  on  Contract  AF  49(638)158. 
1  Mar  60,   113p.  84  refs.   AFOSR-TN-60-311. 
Order  from  LC  mi$6. 00,  ph$18.  30         PB  147  774 

The  variation  of  1/f  noise  in  germanium  filaments  as 
a  function  of  the  surface  potential  has  been  investigated 
by  varying  the  gaseous  ambient  surrounding  the  noise 
sample.    Noise  measurements  on  32  ohm  cm  n-typ)e, 
8.5  ohm  cm  n-type,  and  9  ohm  cm  p-type  material 
showed  a  definite  noise  minimum  when  the  value  of  the 
surface  potential  corresponded  with  the  sample  con- 
ductance minimum.   Noise  amplitude  calculations, 
based  on  McWhorter's  majority  carrier  trapping  effea, 
were  within  a  factor  of  two  of  the  observed  accumula- 
tion-layer noise  observed  In  the  case  of  the  near- 
intrinsic  material.   The  inversion-layer  noise  was 
greater  than  both  the  predicted  value  and  the  observed 
accumulation -layer  noise. 

Westlnghouse  Research  Labs.  ,  Pittsburgh,  Pa. 
ELECTRON-SPIN -LATTICE  RELAXATION  IN  DILUTE 
POTASSIUM  CHROMICYANIDE  AT  HELIUM  TEM- 
PERATURES, by  J.  G.  Castle.  Jr.,  P.  F.  Chester,  and 
P.   E.  Wagner.   Rept.  for  2nd  quarter  on  Contract 
AF  19(604)5589.   7  Mar  60,  42p.   37  refs.   Research 
rept.   403FD449-R4;  AFCRC-TN-60-179. 
Order  from  LC  ml$3.  30,  ph$7.  80  PB  147  303 

Measurements  have  been  made  of  the  electron  spin 
lattice  relaxation  of  the  -  1/2, -t-  1/2  line  of  Cr''**  in 
K3Co(CN)6  at  9  KMc/sec  as  a  function  of  temperature, 
chromium  concentration,  and  the  proximity  of  the  - 
3/2,    -  1/2  line.    The  experimental  procedure,  involving 
Inversion  of  the  line,   is  capable  of  distinguishing  a 
"bottleneck"  relaxation  time  from  a  true  spln-phonon 
relaxation  time,  Tj.    At  Cr  *^  concentrations  up  to 
0.  5  per  cent,  the  relaxation  data  are  fitted  well  by 
single  exponential  functions  of  time.    Between  1.  3PK 
and  4.  8^,  Tj  varies  approximately  at  T*l   2  indicating 


that  the  single  phonon  process  Is  dominant.    No  phonon- 
bath  bottleneck  is  observed,  in  agreement  with  calcu- 
lations based  on  the  measured  parameters.    A  "proxi- 
mity effect"  is  observed  in  which  the  relaxation  rate 
of  the  -  1/2,  "f  1/2  line  is  etihanced  when  the  -  3/2,    - 
1/2  line  is  within  20  linewidihs.    At  one  per  cent  Cr^"''. 
the  relaxation  behavior  is  markedly  different:  the  re- 
covery is  considerably  faster  and  can  no  longer  be  de- 
scribed by  a  single  time  cotistant.    This  change  and  the 
proximity  effect  are  interpreted  qualitatively  in  terms 
of  spin  cross  relaxation.    T^  measured  linewidth  in- 
creases with  concentration  jfrom  0.  03  per  cent  to  2  per 
cent  Cr*"*^,  even  though  th^  line  is  observed  to  be  in - 
homogeneous  at  and  below  0.  5  per  cent  Cr''^ 
(Author)  I 
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Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
CONTRBUTIONS  TO  THE  THEORY  OF  PARTIAL 
COHERENCE,    by  George  8.  Parrent,  Jr.  (Victoria 
U.  of  Manchester).    CXxtorpl  thesis.    Mar  60,   106p. 
53  refs.  AFCRC-TR-60-12)4. 
Order  from  LC  miJ5.  70,  p|i$16.  80  PB  147  645 

A  brief  survey  of  previous  tlevelopments  in  the  theory 
of  partial  coherence  is  giv^n  in  Chapter  1  and  the  re- 
lations between  the  complex  degree  of  coherence  (see 
Wolf  1955)  and  the  measures  of  coherence  introduced 
by  earlier  authors  are  giveh.    Coherence  theory  is 
formulated  in  terms  of  correlation  functions  and 
analytic  signals  and  the  de>^elopment8  of  this  thesis 
required  several  new  theorems  concerning  the  con- 
volution and  cro8s-correlai;ion  of  analytic  signals. 
These  theorems  are  develotoed  in  Chapter  2.    In  Chap- 
ter 3  these  theorems  are  allied  to  the  detailed  anal- 
ysis of  the  limiting  forms  df  the  mutual  coherence 
function  for  both  polychronriatic  and  quasi- monochro- 
matic fields.   In  Chapter  4  tjhe  propagation  of  mutual 
coher^ce  is  studied.    The  results  of  the  previous 
chapters  are  applied  in  Chabter  5  to  a  frequency  do- 
main analysis  of  the  opticalf  imaging  problem. 


Air  Force  Cambridge  Resjearch  Center  [Bedford, 

Mass.  ] 

PROCEEDINGS  OF  SYMPOSIUM  ON  THE  PLASMA 
SHEATH  7-9  DECEMBER   l|959,  VOLUME  1.   [1960] 
228p.  73  refs.  AFCRC-TR^60- 108(0- 
Order  from  LC  mi $9.  90,  pfc$34.  30  PB  147  639 

This  initial  Symposium  was  directed  toward  bringing 
together  those  f>eople  interested  in  the  Plasma  Sheath 
problem  as  it  aiffected  communication  to  and  from  a 
plasma  sheathed  hypersonic  vehicle  and  the  detection 
of  this  vehicle  by  radar  teclmiques.    The  proceedings 
have  been  divided  among  three  publications.  Pergamon 
Press  will  publish  20  of  theiunclassified  papers  in 
book  form  available  to  the  i^ublic.    This  publication  in- 
cludes 8  additional  unclassijfied  papers.    AFCRC-TR- 
60-  108-11  will  contain  5  Claissified  papers.    To  assist 
the  reader  both  AFCRC  publications  will  include  a 
table  of  contents  listing  the  papers  in  all  three  pub- 
lications and  a  copy  of  all  unclassified  abstracts. 
(Author) 


Avco-Everett  Research  Lab.,  Mass. 
BIBLIOGRAPHY  ON  MAGNETOHYDRODYNAMICS, 
PLASMA  PHYSICS,    AND  CONTROLLED  THERMO- 
NUCLEAR PROCESSES,  by  Barbara  A.  Spence. 
Oct  59,   lOlp.   1562  refs.    AMP  36;  AD-233  709. 
Order  from  OTS  $2.50  PB  161  825 

Reference  sources  for  the  bibliography  included 
Physics  Abstracts;  Nuclear  Science  Abstracts;  Mathe- 
matical Reviews ;~Technical  Translations,  and  U.  S. 
Government  Research  Reports,  published  by  the 
Office  of  Technical  Services  of  the  Department  of 
Commerce;  the  Armed  Services  Technical  Informa- 
tion Agency's  Technical  Abstract  Bulletin,  reference 
lists  published  in  conference  proceedings,  publishers' 
catalogs,  publications  lists  which  we  received  from 
several  agencies  performing  work  in  these  fields, 
and  recent  issues  of  certain  journals  themselves. 
References  are  included  to  books,  reports,  conference 
proceedings  and  papers  published  in  the  open  litera- 
ture between  1925  and  September,   1959.    Books  and 
Journal  articles  are  listed  under  the  name  of  the  first 
author.    Reports  are  referenced  under  the  name  of  the 
issuing  agency.    The  name  of  each  author  of  a  report 
is  included  in  the  Author  Index,  so  that,  by  using  the 
Author  Index,  the  user  can  quickly  locate  all  refer- 
ences to  work  of  a  single  author. 


Electrical  Engineering  Research  Lab.  ,   U.   of 

Illinois,   Urbana. 
INVESTIGATION  OF  MICROWAVE  DUPLEXER 
SWITCHING  MECHANISMS,  by  A.   Aharoni,  K.  Rose, 
and  S.   Takeda.    Quarterly  progress  rept.  no.  1, 
1  Mar-31  May  59,  on  Contract  DA  36-039-SC-78313. 
[1959]  46p.   8  refs.    AD-229  822. 
Order  from  LC  mi$3.  30,  ph$7.  80  .  PB  148  109 

Optical  and  microwave  measurements  of  shock  wave 
phenomena  in  gases  excited  by  ultra  fast -high  energy 
electrical  discharges  are  reported.    Special  micro- 
wave techniques  have  been  developed  to  measure  the 
electron  density  and  collision  frequency.    Difficulties 
were  encountered  in  separating  the  shock  wave  from 
the  "blow  down"  plasma.    An  analysis  of  second  har^ 
monic  effects  in  semiconductors  was  completed. 
Further  investigation  proved  that  the  extra  pulse  ef- 
fect could  be  attributed  to  the  influence  of  the  mag- 
netron second  harmonic  output  fxjwer.    Work  was 
initiated  to  extend  the  "hot  electron"  effect  to  higher 
and  lower  semiconductor  conductivities.    Microwave 
transmission  measurements  through  TE  mode  semi- 
conductor filled  cavities  are  reported.  (Author) 


Electrical  Engineering  Research  Lab. ,   U.   of 

Illinois,   Urbana. 
INVESTIGATION  OF  MICROWAVE  DUPLEXER 
SWITCHING  MECHANISMS,  by  A.  Aharoni,  K.   Rose 
and  others.    Quarterly  progress  rept.  no.   2,1  June- 
31  Aug  59,  on  Contract  DA  36-039- sc -78313.    [1959] 
40p.  AD-232  124. 
Order  from  LC  mi $3.  00,   ph$6.  30  PB  148  110 

Experiments  on  the  production  and  study  of  shock 
waves  of  moderate  strengths,   in  gaseous  discharges, 
were  continued.  A  new  method  of  determining  the  var- 
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ious  characteristics  of  these  shock  fronts  was  devel- 
oped.   Research  on  semi-conductor  behavior  in  high 
level  microwave  fields  was  continued  using  resonant 
cavity  techniques  at  8-mm  wavelengths.    ILLLAC 
computations  have  been  completed  to  determine  the 
resonance  conditions  for  a  high  resistivity  semicon- 
ductor sample  in  a  TMqII  mode  cylindrical  cavity  of 
circular  cross  section.    The  results  of  these  calcula- 
tions have  been  compared  with  those  based  on  an 
impedance- matching  technique,  thereby  confirming 
and  extending  them.    In  addition,  an  improved  method 
has  been  developed  for  relating  the  parameters  of  the 
cavity  to  the  experimental  measurements  using  equiv 
alent  circuit  concepts.    Preliminary  measurements 
have  been  made  on  the  TM  mode  cavity  with  high  con- 
ductivity and  high  resistivity  samples.    The  high 
conductivity  samples  are  found  to  interact  more 
strongly  with  the  microwave  field  than  was  the  case 
with  the  TE  mode  cavity.    (Author)  (See  also 
PB  148  109) 


Institute  of  Field  Physics,  U.  of  North  Carolina, 

Chapel  HilL 
INVARIANT  COMMUTATORS  FOR  THE  QUANTIZED 
GRAVITATIONAL  FIELD,  by  Bryce  S.   DeWitt.   Rept. 
on  Contract  AF  49(638)563.  Jan  60,  24p.    11  refs. 
Publication  no.  6;  AFOSR-TN-60-87;  AD-233  367. 
Order  from  LC  mi$2.  70,  phH  80  PB  146  949 

The  difficulties  encountered  in  applying  quantum 
mechanics  to  Einstein's  theory  of  gravitation  are 
twofold:  (1)  the  nonlinearity  of  the  theory,  and  (2)  its 
coordinate  invariance,  which  leads  to  constraints  on 
the  Cauchy  data  for  the  dynamical  equations.   These 
difficulties  are  shown  not  to  be  so  severe,  and  the 
basic  commutators  of  the  theory  are  displayed  in 
CO- variant  form.    The  commutators  are  approached 
through  the  canonical  theory  of  Poisson  brackets  to 
emphasize  the  applicability  of  the  results  to  classical 
and  quantum  theory.    The  derivations  are  based  on 
the  recognition  of  the  action  as  the  generator  of  a 
finite  canonical  transformation  and  on  the  use  of  the 
fundamental  theorem  of  classical  transformation 
theory;  the  variation  in  the  functional  form  of  the 
generator  of  a  finite  canonical  transformation,  due  to 
independent  infinitesimal  canonical  transformation  of 
its  arguments  is  equal  to  the  difference  of  the  associ- 
ated independent  infinitesimal  generators. 


Maryland  U.  ,  College  Park. 
DISTRIBUTION  FUNCTIONS  AND  QUANTUM  STA- 
TISTICS,   by  Robert  Ayres.    [Rept.  on  Contract  AF 
49(638)399].    May  60,  46p.   19  refs.  Dept  of  Puysics 
Technical  rept.   no.    179;  AFOSR-TN-60-522. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  937 

A  new  formulation  of  quantum  statistical  mechanics  is 
given,   in  terms  of  distribution  functions.    It  is  shown 
that  all  quantities  of  interests  are  obtained  directly 
from  the  distribution  of  particles  in  k- space,  Ji()P,  P) 
and  the  reaction  curator  K  (often  called  theBrueckner 
K- matrix)  which  is  familiar  from  stationary- state 
many- body  perturbation  theory.    An  integral  equation 
forTi(fj,  p)  is  found,  which  can  be  solved  by  a  converg- 
ing iteration  process.    Some  remarks  are  included  on 
the  application  of  the  virial  theorem  to  systems  char- 
acterized by  zero  pressure.   (Author) 


Maryland  U. ,  College  Park. 
THE  ZERO-POINT  ENERGY  OF  AN  ELECTRON 
LATTICE,  by  Alexei  A.  Maradudin  (Inst,  for  Fluid 
Dynamics  and  Applied  Mathematics)  and  Rosemary  A. 
Coldwell-Horsfall.    [Rept.  on  Contract  AF  49(638)24.] 
May  60,  36p.  23  refs.   Technical  rept.  no.   177; 
AFOSR-TN-60-446. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  739 

At  very  low  densities  an  electron  gas  in  a  compensat- 
ing uniform  background  of  positive  charge  crystallizes 
into  a  body -centered  cubic  lattice  for  which  the  corre- 
lation energy  per  electron  is  (  -  1.792/r8)  Ry-    At 
higher  densities  the  first  correction  to  this  result 
arises  from  the  zero-point  energy  of  the  electrons, 
which  can  be  expanded  in  terms  of  the  even  moments 
of  the  frequency  spearum.    We  have  computed  the 
first  five  non-vanishing  moments  and  have  estimated 
the  contribution  to  the  zero- point  energy  from  the  re- 
maining moments  using  their  known  asymptotic  be- 
havior.  This  procedure  leads  to  the  value 

(  2.638/rg'''     )  Ry.  for  the  zero-point  energy  per 
electron.   The  low  temperature  specific  heat  per  elec- 
tron is  found  to  be  56.  21  k  r8^/'^.('tT)3Ry.   The  range 
of  Tg  values  for  which  these  results  should  be  valid 
is  discussed  on  the  basis  of  Lindemann's  melting 
formula.   (Author) 


Microwave  Lab. ,  Stanford  U. ,  Calif. 
GENERALIZATION  OF  THE  LAGRANGE  EXPANSION. 
WITH  APPLICATION  TO  PHYSICAL  PROBLEMS,  by 
P.  A.   Sturrock.  Scientific  rept.  no.   18  on  Contract 
AF  19(604)1930.   Dec  59,   15p.  6  refs.  M.  L.   rept.  no. 
668;  AFCRC  TN-60-117;  AD-233  866. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  326 

Problems  of  fluid  dynamics  are  discussed  in  the 
Lagrangian  description  by  means  of  the  displacement - 
vector  function.    The  Eulerian  variables  describing  the- 
motion  may  be  obtained  from  the  displacement  -vector 
function  by  a  generalization  of  the  Lagrange  expansion 
which  is  established.    Two  examples  of  the  application 
of  this  expansion  are  givea*  the  derivation  of  the 
Fokker -Planck  equation,  and  the  description  of  the 
surface  conditions  of  a  rippling  electron  stream  by  the 
device  of  equivalent  surface  charges.  (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
STARK  BROADENING  OF  HYDROGEN  LINES  IN 
PLASMA,  byH.  R.  Griem,  A.  C.  Kolb,  andK.  Y.  Shen. 
4  Mar  60,   26p.    NRL  rept.  5455. 
Order  from  LC  mi$ 2.70,  ph$ 4.  80  PB  144  638 

The  frequency  distributions  of  hydrogen  lines  broad- 
ened by  the  local  fields  of  both  ions  and  electrons  in  a 
plasma  are  calculated  in  the  classical  path  approxima- 
tion.   A  complete  set  of  curves  is  presented  for  elec- 
tron densities  in  the  range  10^^  to  10^^  cm"^  for  the 
temperature  range  ICOOO^K  to  40,000°K. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
ELECTRON  DISTRIBUTION  ACROSS  A  DISCONTI- 
NUITY OF  ION  DENSITY  IN  A  PLASMA,  by  Manlio 
Abele.  Rept.  on  Contract  AF  30(602)2045.  Mar  60, 
I6p.   2  refs.  PIBAL  rept.   no.  549;  RADC-TN -60-77. 
Order  from  LC  mi$2.  40.  ph>3.  30  PB  146  769 
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The  problem  of  the  electroh  distribution  in  the  vicinity 
of  a  discontinuity  of  ion  density  is  discussed  in  the 
present  report,  assuming  chat  a  plane  infinite  surface 
separates  a  uniform  plasma  from  a  vacuum.    The  den- 
sity of  electrons  in  the  vacuum  is  always  very  small 
compared  to  the  ion  density  of  the  plasma.    The  results 
indicate  that  the  electron  density  vanishes  at  large  dis- 
tance from  the  interface  with  a  rate  of  decrease  which 
is  small  compared  to  the  rtte  of  change  of  the  electron 
density  within  the  plasma.    (Author) 


RepubUc  Aviation  Corp.   [^armlngdale,  N.  Y,  ] 
AN  OUTLINE  OF  THE  BASIC  THEORY  OF  MAG- 
NETOHYDRODYNAMICS.    Dy  P.  N.  Hu.  Technical 
rept.  on  Contract  AF  29(60^)1218.    15  Nov  58,  60p. 
30  refs.  MSD  Rept.  no.  206-950-2;  AFSWC-TR-58- 
46;  AD- 208  851. 
Order  from  LC  mi$3.  60,  pfc$9.  30  PB  146  108 

A  survey  of  the  basic  theory  of  magnetohydrodynamics 
is  given  together  with  a  review  of  the  fundamental 
concepts  of  electrodynamicl  and  the  motion  of  a 
charged  panicle.    The  basic  equations  used  for  a 
viscous,  heat-conducting,   iladiating,  electrically- 
conducting,  and  compressible  fluid  are  the  Maxwell's 
equations,  the  momentum  e<juation,  the  continuity 
equation,  the  ideal  gas  law,   the  energy  equation,  and 
Ohm's  law.    The  most  general  form  of  these  equations 
is  derived  and  then  reduced  to  various  approximate 
forms.    The  associated  boundary  conditions  for  the 
electric  and  magnetic  fields^  pressure,  velocity,  and 
heat  energy  are  also  derived.    Solutions  to  several 
problems  are  noted.    (Author) 


Schwinger,  Julian,  Cambridge,  Mass. 
INVESTIGATION  OF  HIGH  IfREQUENCY  LIMITA- 
TIONS IN  MILLIMETER  WAVE  GENERATORS,  by 
Julian  Schwinger.    Final  repi.   for  Aug  59- Feb  60  on 
Contract  DA  36-039- sc-78282.    [1960]  38p.  7  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  983 

Need  of  a  quantum- mechanidal  formalsim  for 
systems  with  dissipation,  ajlplicable  to  the  radiation 
field  of  a  cavity,  is  discuss^.    Approximations  with 
respect  to  loss  mechanism  4hich  underlie  the  concept 
of  dissipation  are  discussed.    A  generalization  of 
the  solution,  to  provide  for  4  classical  driving  force 
and  couDled  atomic  systems^  is  given.    (Author) 


Space  Sciences  Lab. ,  Genei-al  Electric  Ck). . 

Philadelphia.  Pa. 
PLASMA  SHEATH  CHARACTERISTICS  ABOUT 
HYPERSONIC  VEHICLES,  by  H.  G.   Lew  and 
V.  A-   Langelo.    Rept.  on  Contract  AF  04(647)269. 
6  Apr  60,  49p.  7  refs.  Techi^ical  Information  Series 
R60SD356. 
Order  from  LC  mi^.  30,  ph|7.  80  PB  147  636 

This  paper  considers  vehicle' induced  interferences  to 
signal  transmission  and  presents  some  results  for  a 
typical  re-entry  body.    The  shock  layer  for  such  a 
body  is  investigated  including  the  effects  of  non- 
equilibrium.    The  ionized  walce  behind  the  body  is 
discussed  for  both  the  continuum  and  rarefied  gaseous 
states.    Finally,  an  estimate  of  the  attenuation  of  a 
plane  wave  through  the  ion  shjeath  is  given.  (Author) 
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Thermodynamics 


Air  Force  Special  Weapons  Center,  Kirtland  AFB, 
N.  Mex. 

THERMODYNAMIC  PROPERTIES  OF  AIR  AT  HIGH 
TEMPERATURES,    by  James  E.  Weidenborner. 
Dec  56,  66p.  8  refs.    AFSWC-TN-56-48;  AD-96  301. 
Order  from  LC  mi^.  90.  ph$10.  80  PB  148  28» 

This  report  presents,   in  graphical  form,  a  number 
of  thermodynamic  properties  and  shock  parameters 
based  upon  a  new  equation  of  state  for  air  computed 
by  the  National  Bureau  of  Standards.    Isotherms, 
adiabats,   and  shock- front  parameters  at  varying  alti- 
tudes forairwet-e  computed  from  the  NBS  equation  of 
state  data,  which  is  also  included  in  this  report,  and 
plotted  in  appropriate  graphical  form  over  a  wide 
range  of  density,  pressure,  and  temperature.    A 
study  of  the  isotherms,  adiabats,  and  shock  param- 
eters shows  that  these  curves  do  not  deviate  greatly 
from  similar  curves  obtained  by  previous  investiga- 
tors using  othv  equations  of  state  for  air.    The  iso- 
therms in  this  report,  however,  cover  a  wider  range 
of  density,  pressure,  and  temperature  than  any  set 
of  curves  heretofore  available.    The  graphs  of  shock 
parameters  show  that  these  vary  with  altitude,  not 
greaUy,  but  in  an  orderly  manner.    (Author) 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn. ] 
MOLLIER  DIAGRAM  FOR  NITROGEN,   by 
R.  L.  Humphrey,  W.  J.   Little,  and  L.  A.   Seeley. 
Rept.  on  ARO.   Inc.   Contract  AF  40(600)800.  May  60, 
39p.   4  refs.    AEDC-TN-60-83. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  147  728 

Thermodynamic  data  for  nitrogen  are  presented  in 
Mollier  diagram  form  covering  the  temperature  range 
of  30°K  to  15,  000  °K  and  the  density  range  of  lO'^  to 
10"^  atmospheres.    (Author) 


Linle,  Arthur  D.,  Inc.,  Cambridge,  Mass 
HIGH  TEMPERATURE  THERMAL  RADIATION 
PROPERTIES  OF  SOLID  MATERIALS,  by  Henry  H. 
Blau,  Jr. ,  Eleanor  Chaffee  and  others  .   Scientific  rept. 
no.  2  on  Contract  AF  19(604)2639.   31  Mar  60,  61p 
7  refs.  AFCRC-TN-60-165. 
Order  from  OTS  $1 .75  PB  161  773 

This  repon  describes  the  first  phase  of  an  experi- 
mental study  of  the  thermal  radiation  properties  of 
solid  materials  at  elevated  temperatures  .  The  basic 
objectives  of  the  study  have  been:  (a)  to  establish 
techniques  for  measurement  of  spectral  and  total 
emissivity  and  emittance  of  solid  materials  at  temper- 
atures as  high  as  4000K,  (b)  to  determine  the  practi- 
cal accuracy  of  these  techniques  ,  and  (c)  to  determine 
the  thermal  radiation  characteristics  of  selected  ma- 
terials of  interest. 


Polytechnic  Inst,  d  Brooklyn,   N.   Y. 
TEMPERATURE  DISTRIBUTION  AND  THERMAL 
STRESSES  IN  STRUCTURES  WITH  CONTACT  RE- 
SISTANCES, by  Frederick  V.   Pbhle,   T.  J.   Lardner, 
and  Francis  W.  French.    Rept.  on  Contract  AF 


49(638)302.    May  60.   32p.   22  refs.    PIBAL  rept.  no. 

557;  AFOSR-TN-60-504. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  783 

The  temperature  distribution  in  a  built-up  structure 
in  the  form  of  an  I- section  composed  of  cover  plates 
and  a  web  is  investigated  for  the  case  of  a  contact 
resistance  at  the  junction  of  the  cover  plates  and  the 
web.    The  temperature-discontinuity  condition  is  dis- 
cussed in  the  light  of  previous  experimental  work, 
and  a  new  junction  condition  is  proposed.    Graphs  of 
temperatures  and  stresses  are  presented  for  the  case 
of  constant  flux  of  heat  to  the  cover  plates.    (Author) 


Woods  Hole  Oceanographic  Institution,  Mass. 
MEASUREMENTS  OF   RADIATIVE  FLUX  FROM  AN 
AIRBOURNE  RADIOMETER,  by  David  B.  Clarke. 
Technical  rept.  no.  43  on  Marine  Meteorology,  Con- 
tract Nonr- 1 721(00)     Aug  59,  22p.  7  refs.    Ref. 
no.  59-40;  AD-226  010. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  175 

An  airborne  instrument  is  described  that  is  being  de- 
veloped to  investigate  the  radiative  heat  balance  in  the 
lower  troposphere.   The  instrument,  a  radiometer, 
essentially  derives  the  radiative  flux  by  measuring 
the  temperature  on  opposite  sides  of  an  insulator.  The 
radiometer  was  mounted  on  anR4D  Naval  research  air- 
plane on  2  struts  trailing  from  the  port  wing,  and  in 
Nov  1958,  was  flown  from  Woods  Hole  to  Trinidad  and 
back.    Radiation  measurements  were  obtained  along 
the  route  but  most  measurements  were  obtained  in  an 
area  about  50  mi  east  of  Trinidad.   The  radiometer's 
construction  consists  of  a  disc  of  aluminum  foil  2  in. 
in  diameter  which  acts  as  the  sensor  that  receives  the 
radiation.    A  small  bead  thermistor  is  sandwiched  be- 
tween the  disc's  under  side  and  another  small  piece  of 
aluminum  foil  to  measure  the  disc's  temperature.  The 
bead  and  the  small  foil  are  taped  tightly  to  the  larger 
disc  to  insure  good  thermal  contact.    Results  indicate 
that  the  radiometer  was  not  too  satisfactory.    It  was 
too  slow  in  response  and  not  constructed  carefully 
enough  to  give  the  desired  accuracy  needed  for  net 
fluxes,  flux  divergence,  and  radiative  cooling.  The 
radiometer  had  the  advantage  of  being  relatively  inex- 
pensive to  build  and  maintain,  and  erf  being  simple  in 
principle  and  construction. 


Wave  Propagation 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
SCATTERING  OF  A  SURFACE  WAVE  BY  A  DIS- 
CONTINUITY IN  THE  SURFACE  REACTANCE  ON 
A  RIGHT  ANGLED  WEDGE,  by  Frank  C.   Karal,  Jr. 
and  Samuel  N.   Karp.    Rept.  on  Contract  AF  19 
AF  19(604)5238.    Feb  60.  29p.  23  refs.    Research 
rept.   no.   EM- 146;  AFCRC-TN-60-196. 
Order  from  LC  mi$2.  70.  phK  80  PB  147  526 

This  report  considers  the  electromagnetic  field  that 
arises  when  a  surface  wave  travels  along  the  front 
face  of  a  right  angled  wedge  and  is  scattered  by  the 
tip.    An  impedance  type  boundary  condition  is  pre- 
scribed on  the  front  face  of  the  wedge  and  a  simple 
boundary  condition  (that  for  perfect  reflection)  is  pre- 


scribed on  the  othdr.    The  impedance  boundary  con- 
dition is  such  that  surface  waves  are  generated.    An 
exact  mathematical  solution  is  presented  in  elemen- 
tary form  for  this  problem  and  the  amplitude  of  the 
reflected  surface  wave  is  found.    A  simple  represen- 
tation for  the  radiated  far  field  amplitude  is  given. 
The  important  special  cases  of  small  and  large  re- 
actance are  discussed.    For  large  reactance  the  wave 
is  closely  bound  to  the  surface,  which  may  then  be 
regarded  as  a  surface-wave-guide.    In  this  limit  there 
is  complete  reflection  of  the  surface  wave,  with  a 
change  in  phase  of  ir/3.    The  question  is  raised  as  to 
what  change  of  phase  ought  to  be  assigned,  in  general, 
so  as  to  describe  reflection  at  an  'open  end'  of  a 
surface-wave-guide.    (Author) 


National  Bureau  of  Standards,  Boulder,  Colo. 
A  SURVEY  AND  BIBLIOGRAPHY  OF   RECENT  RE- 
SEARCH IN  THE  PROPAGATION  OF   VLF   RADIO 
WAVES,  by  James  R.  Wait.   May  60,  47p.  326  refs. 
Technical  note  no.  58. 
Order  from  OTS  $0.75  PB  161  559 

Attention  is  confined  primarily  to  terrestrial  propaga- 
tion, and  thus  solar  and  exospheric  fjhenomena  are 
generally  excluded  although  certain  germane  refer- 
ences dealing  with  these  subjects  are  given  in  the 
bibliography.    First  a  brief  description  of  recent  ad- 
vances of  ground  wave  pirop)agation  is  given.   This  is 
followed  by  sections  on  ray  and  mode  concepts  of 
ionospheric  propagation.   The  research  dealing  with 
the  waveforms  of  atmospherics  is  also  considered. 
Finally  some  recent  applications  of  VLF  propagation 
are  described. 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Armed  Services  Technical  Information  Agency, 

Arlington.   Va. 
FIELDS  OF  INTEREST  OF  DEPARTMENT  OF  DE- 
FENSE CONTRACTORS  AND  OTHER  NON-MILI- 
TARY ORGANIZATIONS  SERVICED  BY  ASTIA. 
Sep  59.   216p. 
Order  from  OTS  $2.  50  PB  161  810 

The  compilation  is  based  on  a  special  run,  in  mid- 
September  1959,  of  the  machine- converted  Field-of- 
Interest  Registers  in  the  ASTIA  file.    These  registers 
show,   in  some  detail,  the  scientific  and  technical 
fields  of  interest  which  have  been  approved  for  each 
of  the  defense  contractors  and  other  non-military 
organizations  established  to  receive  ASTlA's  service, 
ftrt  I  lists  the  organizations  alphabetically,   showing 
the  ASTIA  mailing  code,  which  is  used  here  as  a 
cross-reference  key.    Part  II.   which  is  arranged  in 
mailing  code  sequence,   shows  the  field  of  interest  of 
each  organizations,  in  the  form  of  a  grid  of  numbers 
referring  to  the  major  divisicKis  and  sections  of  the 
ASTIA  distribution  Guide.    Part  III  lists  the  mailing 
codes  in  numerical  sequence  under  each  major  divi- 
sion, and  Part  IV  gives  the  names  of  divisions  and 
sections. 
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Cornell  Aeronautical  Lib. ,  Inc. ,  Buffalo,  N.   Y. 
MARK  I  PERCEPTRON  OPERATORS'  MANUAL 
(PROJECT  PARA)  by  John  C.   Hay,  Ben  E.   Lynch  and 
ochers.   Rept.  on  Contract  Nonr- 238 1(00).   15  Feb  60, 
62p.  6  refs.   Rept.   no.   VC-1196-G-5. 
Order  from  LC  mi$3.  90,   ph$10.  80  PB  147  661 

The  Mark  I  Perceptron  ia  a  pattern  learning  and  recog- 
nition device.    It  is  intended  as  an  experlmenul  tool  for 
the  direct  study  of  a  limited  class  of  perceptrons.    This 
manual  is  intended  primarily  as  a  guide  to  the  setting 
up  and  operation  of  the  machine.    It  does  not  require 
extensive  familiarity  with  the  theory  of  perceptron  sys- 
tems.   For  those  familiar  with  the  theory,  but  not  nec- 
essarily concerned  with  aKrtually  operating  the  machine, 
the  manual  should  serve  qo  indicate  the  machine's  po- 
tentialities as  a  research,  instrument. 


Cornell  Aeronautical  Lajb. ,   Inc.  .   Buffalo,  N.   Y 
ON  THE  C0NVERGENC8  OF  REINFORCEMENT 
PROCEDURES  IN  SIMPLf  PERCEPTRONS,  by  Frank 
Rosenblan.   Rept.  on  Proji.  Para,  Contract  Nonr- 
2381(00).   15  Feb  60.  58p.   9  refs.   Rept.   no.   VG-1196- 
G-4. 

Order  from  LC  mi$3.  60,  |ph$9.  30  PB  148  227 

Previous  reports  have  desicribed  a  number  of  theoreti- 
cal nerve  nets  called  peraeptrons,  and  have  attempted 
to  analyze  their  ability  to  associate  responses  to  stim- 
uli using  a  variety  of  trailing  procedures  and  memory 
functicMis.    Proofs  have  betn  found  for  a  number  of 
theorems  of  fundamental  importance  for  the  theory  of 
such  networks.    The  main  findings  are  summarized: 
(1)  there  exist  certain  simple  memory  functions  and 
training  procedures  by  which  it  can  be  guaranteed  that 
a  perceptron  will  ultimately  arrive  at  a  solution  to  any 
given  response -associatiob  problem;  (2)  a  variety  of 
problems  are  shown  to  be  soluble;  (3)  the  same  pro- 
cedures which  yield  solutions  for  binary  classification 
problems  can  be  employed  to  assign  arbitrary  response 
functions  to  stimuli;  and  (4)  a  considerable  variety  of 
perceptron  models,  differing  from  one  another  in  the 
transfer  functions  of  their  association  units,  are  shown 
to  be  identical  with  respect  to  their  ability  to  arrive  at 
solutions  to  learning  problems. 


Wharton  School  of  Finance  and  Commerce,  U.  of 

Pennsylvania,   Philadelphia. 
POSSIBLE  APPLICATIONS 'of  ELECTRONIC  SCAN- 
NING AND  COMPUTER  DtVICES  TO  THE  ANALYSIS 
OF  GEOGRAPHIC  PHENOMENA,  by  James  P.  Latham. 


Technical  rept. 
31  Aug  59,  27p 
Order  from  LC  mi$2.  70, 


no.    1  on  Cbntract  Nonr-551(29). 
16  refs.   AD-227  257. 

phK80  PB  148  145 


Methods  are  examined:  (1)  which  analyze  thedistribu- 
tion  of  geographic  phenomena  by  measurement,  and 
thereby  provides  an  object^e  basis  for  regionalizing 
and  describing  distributionfe;  and  (2)  to  improve  the 
speed,  accuracy,  utility,  ahd  economic  feasibility  of 
such  methods  by  applying  niodern  instrumented  systems 
of  measurement  and  data  processing.    The  possibility 
and  present  practicability  ib  explored  of  utilizing  elec- 
tronic scanning  devices  to  tneasure  and  record  the 
linear  distances  of  the  intercepts  resulting  when  trav- 
erses sample  a  mapped  distribution  of  areal  units. 


Ways  and  means  are  developed  for  recording  the  above 
measurements  in  a  manner  which  will  permit  the  use 
of  mechanical  and/or  electronic  sorting.    Computing 
equipment  is  investigated  for  organizing  and  statis- 
tically evaluating  the  data.    (Author) 


Communicafion  Theory 


Gordon  McKay  Lab.  of  Applied  Science,  Harvard 

U.  ,  Cambridge,  Mass. 
REPRESENTATION  OF  COMPLEX  SIGNALS  BY 
MEANS  OF  DAMPED  OSCILLATORY  BASE  FUNC- 
TIONS, by  Ladislav  Dolansky.    Scientific  rept.   no. 
59-1  on  Contract  AF  19(604)4979.    10  Aug  59,  68p 
53  refs.   AFCRC-TN-59-648;  AD-232  538. 
Order  from  LC  miJ3.  90,  ph$10.  80  PB  146  112 

Traditionally,  the  more  complicated  communication 
signals  have  been  most  often  expressed  in  terms  of 
Fourier  series  components  or  as  time  functions 
specified  at  a  large  number  of  points.    Such  ap- 
proaches are  usually  mathematically  complete  and 
may  be  useful  in  many  respects;  however,  for  good 
insight  and  simplicity  of  the  associated  equipment, 
they  are  often  inferior  to  approaches  using  component 
functions  more  directly  related  to  the  process  which 
generates  the  particular  class  of  signals  studied.   An 
orthonormal  set  of  decaying  oscillatory  base  functions 
was  obtained  and  the  problem  of  expressing  voiced 
speech  sounds  by  means  of  a  small  number  of  such 
functions,  and  of  obtaining  their  coefficients  by 
measurement,  was  studied.    The  experimental  re- 
sults indicate  that  an  analysis  of  the  speech  wave- 
form into  damped  oscillatory  base  functions  and  sub- 
sequent synthesis  within  a  good  approximation  is  in- 
deed possible.    The  essential  information  about  each 
sound  can  be  condensed  into  a  vector  or  a  row 
matrix,  to  which  all  known  methods  of  mathematical 
analysis  can  be  applied.    The  method  is  not  limited 
to  speech  sounds.    It  can  be  applied  to  other  complex 
experimental  signals  as  well,  although  for  different 
classes  of  signals  different  base  functions  may  be 
found  to  be  more  advantageous.    (Author) 


Ohio  State  U    Research  Foundation,  Columbus. 
AN  EXAMINATION  OF  THE  SPOKEN  VOCABULARY 
USED  IN  AIR  TRAFFIC  CONTROL,  by  Henry  M. 
Moser  and  Robert  E.  Durham.   Technical  rept.  no.  55 
on  Contract  AF  19(604)4575.    Nov  59,  39p.   13  refs. 
AFCRC-TN-59-73;  AD- 233  255. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  306 

Word  counts  were  made  of  air  traffic  communications 
at  three  domestic  and  two  international  airports  lo- 
cated in  high-traffic  areas  in  the  United  States.    Con- 
secutive segments  of  two-way  radiotelephones  mes- 
sages were  analyzed  for  type-token  ratios.    Pilots  and 
controllers  use  a  very  limited  basic  vocabulary.   Al- 
though there  are  similarities  in  the  vocabularies  em- 
ployed in  tower.  Ground  Control,  and  Approach  Con- 
trol, there  are  characteristic  differences.    In  general, 
there  are  more  differences  between  the  several  con- 
trol facilities  of  one  airport  than  among  the  vocabu- 
laries of  the  same  control  facility  at  different  ^ 
airports.   (Author) 
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Speech  Research  Lab.  ,  U.  of  Michigan,  Ann  Arbor. 
AN  ACOUSTIC -PHONETIC  STUDY  OF  INTERNAL 
OPEN  JUNCTURE,  by  Use  Lehiste.   Rept.  no.   2  on 
Contract  Nonr -1224(22).   Aug  59.   I22p.   166  refs. 
AD-226  319. 
Order  from  LC  mi$6.  30.  ph$19.  80  PB  147  690 

The  phonetic  manifestations  of  internal  open  juncture 
in  standard  Midwestern  American  English  were  ex- 
plored.   Several  phonetic  factors  were  observed  which 
indicate  the  presence  of  internal  open  juncture.    In- 
ternal open  juncture  can  be  defined  as  a  boundary  point 
between  2  phonological  units  in  English,  here  called 
bounded  sequences.    A  bounded  sequence  is  an  ordered 
set  of  phonemes  that  starts  with  an  initial  allophone, 
ends  with  a  final  allophone,   and  possesses  a  typical  in- 
tensity and  duration  pattern  which  unites  the  segmental 
phonemes  into  the  higher -level  unit.    The  various  pre- 
junctural  and  post-junctural  allophones  are  described. 
The  intensity  pattern  associated  with  a  bounded  se- 
quence involves  a  rapid  increase  in  intensity  during  the 
initial  phase,  followed  by  a  slow  decrease  associated 
with  deceleration  in  tempo  during  the  terminal  phase. 

Photographic  Equipment 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  BASIC  STUDY  ON  IMAGE  DEGRADATION  RE- 
SULTING FROM  VIBRATION  IN  A  PHOTOGRAPHIC 
SYSTEM,  by  D.  R.  Hornbaker  and  R.  O.  White. 
9  Mar  60,   24p.  1  ref.   NOTS  TP-2440;  NAVORD 
rept.  7048. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  491 

A  study  to  determine  quantitatively  the  effect  of  simple 
harmonic  vibration  on  photographic  image  resolution 
was  performed.   Two  primary  effects  were  found:  (1) 
an  image  shift,  and  (2)  an  image  smear.   The  first, 
not  readily  predictable,  is  dependent  on  frequency  and 
phase  as  related  to  the  exposure  period.   The  second 
is  readily  predictable  from  a  ratio,  dependent  on  film 
resolution  quality,  relating  image  vibration  amplitude 
to  image  width.   (Author) 


X-Ray  and  Crystal  Analysis  Lab. ,  Pennsylvania 

State  U.  ,  University  Park. 
X-RAY  CAMERA  FOR  USE  WITH  UNICAM.    S25 
OSCILLATION  GONIOMETER   FOR  MICROBEAM 
APPLICATIONS,  by  K.   Drenck  and  R.   Pepinsky  Rept. 
on  Contract  DA  36-061-ORD-478.    [1956]  8p.   3  refs. 
OOR  rept.   no.  761.4;  AD- 143  149. 
Order  from  LC  mijl.  80.  ph$l.  80  PB  14'  860 

A  miniaturized  single-crystal  X-ray  diffraction 
camera  was  constructed  as  an  attachment  for  the 
Unicam  .  S25  oscillation- rotation  goniometer.    This 
camera  is  designed  for  use  with  the  high- brilliance 
micro-focus  X-ray  diffraction  tube. 


SOCIAL  SCIENCES 


Documentation 


Benson -Lehner  Corp.     Santa  Monica,  Calif. 
A  STUDY  OF  THE  FUNDAMENTALS  OF  INFORMA- 
TION STORAGE  AND  RETRIEVAL,  by  Peter  K. 
Worslet,   Roger  D.   Dittman  and  others.   Final  rept. 
no.  417  on  Contract  Nonr -2666(00).   20  Aug  59,  99p. 
2  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  147  726 

The  key  concept  is  one  of  searching  for  documents  not 
by  physically  shuffling  and  moving  them  to  expose  for 
inspection  a  reference  on  their  surface,  but  rather  one 
of  allowing  all  of  the  documents  to  remain  static  and 
subjecting  them  to  a  paging  or  broadcasting  system. 
The  basic  concept  is  one  of  creating  a  document,  or 
document  envelope,  which  by  virtue  of  a  sensitized 
coding  system,  would  be  alert  rather  than  passive, 
awaiting  call  from  a  central  interrogation  system.    It 
became  evident  that  it  was  necessary  to  retreat  further 
toward  the  fundamentals  of  Data  Banking  to  increase 
the  understanding  of  the  nature  of  the  intercommunica- 
tion between  human  minds  through  documents.   With 
this  new  information  it  was  then  possible  to  proceed  to 
work  on  the  technology  of  creating  coded  documents 
with  the  ability  to  respond  to  particular  coded  call 
signs.    The  study  has  contributed  to  the  understanding 
of  the  man -document  communication  problem  and  it  has 
contributed  towards  solving  the  extremely  difficult 
problem  of  creating  "alert"  rather  than  passive 
documents. 

Center  for  Documentation  and  Communication  Re- 
search, Western  Reserve  U.,  Cleveland,  Ohio. 
MECHANIZED  SEARCHING  EXPERIMENTS  USING 
THE  WRU  SEARCHING  SELECTOR,  by  Janet  Rees 
and  Allen  Kent.   Technical  note  no.   1  on  Contract 
AF  49(638)357.    15  May  58,  31p.  59  refs.    AFOSR 
TN-58-445;  AD-158  250. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  386 

One  of  the  applications  of  the  Western  Reserve 
University  Searching  Seleaor  is  to  conduct  test 
searches  on  a  file  of  encoded  abstracts  prepared  for 
the  American  Society  for  Metals.   This  report  pre- 
sents typical  results  of  pilot  searches.   Their  evalua- 
tion as  to  pertinent  interest  and  general  usefulness 
has  also  been  carried  out  by  persons  and  organiza- 
tions that  originated  information  requests.   The  re- 
sults (rf  such  evaluation  and  the  procedures  involved 
in  making  them  are  also  pn-esented.   (Author) 

Herner  and  Co.  ,  Washington,  D.  C. 
AN  EXPERIMENT  IN  THE  DESIGN  OF  A  NON- 
MANIPULATIVE  CORRELATIVE  INDEX,  by 
Saul  Herner  and  Mildred  H.  Heatwole.    Technical  note 
no.  2  on  Contract  AF  30(602)1857.    27  Apr  59,  29p. 
6  refs.   RADC-TN-59-169;  AD- 2 15  860. 
Order  from  LC  mi$2.  70,  phH  80  PB  147  031 
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KY-332 


Some  preliminary  experiments  with  sodium  and  te- 
tralin  fires,  by  R.  D.  Keen.    Atomics  Internation- 
al Div. ,    North  American  Aviation,   Inc. .  Canoga 
Park,  Calif.    May  57.    13p.    Order  from  LC. 
Ml  $2.  40.  ph  $3.  30.  NAA-SR -Memo- 1952 


Instruments 


A  regulated  power  supply  for  a  hi^  current  magnet. 
Technical  report  no.  6.  by  R.  B.  Block.    Case 
Institute  of  Technology.  Cleveland.  Ohio.     July 
59.    Contract  AT(ll-l)-623.    30p.    Order  from 
LC.    Mi  $3.  00.  ph  $6.  30.  AECU-4554 


Present  status  of  semiconductor  particle  counters, 
by  C.  A.  Barnes.    California  Institute  of  Technol- 
ogy.  W.  K.  Kellogg  Lab.     of  Radiation,  Pasadena, 
Calif.    Nov  59.    Contract  Nonr-220(18).    8p. 
Order  from  LC.    Mi  $1.  80.  ph  $1.80. 

AECU-4588 


Unitized  system  of  image  intensifiers  using  fiber 
optics.    Progress  report  for  July  to  October  1959, 
by  J.  S.  Kalafut.    Westin^ouse  Electric  Corp. 
Electronic  Tube  Div. .  Elmira,  N.  Y.       1959. 
Contract  AT(30-1)-2176.    8p.    Order  from  LC. 
Ml  $1.80.  ph$1.80.  AECU-4622 


report  no.  4  for  August  19, 


citor.    Quarterly 
57  to  December  31. 


High  energy  storage  ceramic  capa 

igust  19,   193       

1957,  by  D.  A.  Lupfer.    General  Electric  Co. 
Specialty  Electronic  Components  Dept. ,  Auburn, 
N.  Y.    1957.    Contract  AT(30-1)- 1963.    73p. 
Order  from  LC.    Mi  $4.  50,  ph  $12.  30. 

AECU-4634 


High  energy  storage  ceramic  capacitor.    Quarterly 
report  no    5,  for  January  1.   1958  to  March  31. 
1958.  by  D.  A.  Lupfer.    General  Electric  Co. 
Specialty  Electronic  Components  Dept. .  Auburn. 
N.  Y,    1958.    Contract  AT(30-1)- 1963.    72p. 
Order  from  LC.    Mi  $4.  50,  ph  $12.  30. 

AECU-4635 


Measurements  of  li^t  transmittance  through  thick 
shielding  windows,  by  T.  W.  Eckels.    Argonne 
National  Laboratory,  Chemical  Engineering 
Division.  Argonne,   111.    May  60.    Contract  W- 
31-109-eng-38.    I6p.    Order  from  OTS. 
50  cents.  ANL-6159 


Consolidated  MCF-1400  oil  diffusion  pump,  by  C.  E. 
Normand.    Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.    Nov  59.     18p.    Order  from  LC  . 
Mi  $2.  40.  ph  $3.  30.  CF-59-11-70 


Line  voltage  and  noise  monitor,  by  T.  J.  Bo  land. 
Phillips  Petroleum  Co.    Atomic  Energy  Division, 
Idaho  Operations  Office.   Idaho  Falls,   Idaho. 
June  60.    Contract  AT(10-l)-205.    20p.    Order 
from  OTS.    50  cents.  IDO-16608 


A  linear  scanner  for  numan  radioisotope  research, 
by  A.  C.  Morris.  Jr.    Oak  Ridge  Institute  of 
Nuclear  Studies.  Medical  Division.  Oak  Ridge, 
Tenn.    Mar  60.    Contract  AT-40-l-Gen-33.    26p. 
Order  from  OTS.    75  cents.  ORINS-33 


The  angular  distribution  of  alpha  particles  emitted 


aipr 


by  oriented  Np*^*^^  nuclei,  by  S.  H.  Hanauer  and 
others.    Oak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.    [nd.  ]   Contract  W-7405-eng-26. 
76p.    Order  from  OTS.    $2.25.  ORNL-2919 


Determination  of  certification  intervals  for  standard 
resistors  and  precision  potentiometers,  by  L.  H. 
Bressan.    Sandia  Corporation.  Albuquerque . 
N.  Mex.    June  60.    15p.    Order  from  OTS. 
50  cents.  SCR- 206 


Metallurgy  and  Ceramics 


Thermodynamic  properties  of  carbides  at  high  tern- 
peratures.    Annual  report  and  renewal  proposal, 
Dy  S.  Fujishiro  and  N.  A.  Gokeen.    University 
of  Pennsylvania,  Philadelphia,  Pa.    Sep  59.    8p. 
Order  from  LC.    Mi  $1.80,  ph  $1.80. 

AECU-4346 


Using  ceramics  and  cermets  in  nuclear  power  re- 
actors,  by  G.  L.  Ploetz.    Knolls  Atomic  Power 
Laboratory,  Schenectady,  N.  Y.    [nd.  ]   21p. 
Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

AECU-4354 


A  fundamental  study  of  grain  boundary  phenomena  in 
ceramic  materials.    Status  report  no.  1  for  the 
period  June  15,   1958  to  March  1.   1959.      Materi- 
als Research  Corp. ,    Yonkers,  N.  Y.    1959. 
Contract  AT(30-1)- 2178.    17p.    Order  from  LC. 
Mi  $2.  40.   ph$3.30.  AECU-4364 
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The  determination  of  the  e< 


lilibrium 


phase  diagram, 

lOin.     University 


zirconium -niobium,   by  C.  E.   Lun 

of  Denver,  Denver  Resenrch  Institute,  Denver, 
Colo.    Oct  59.    Contract;  AT(ll-i)-752.    8p 


Order  from  LC.    Mi  $1.80,  ph  $1.80 


AECU-4402 


Mechanical  fabrication  of  rire  earth  metals,  by 
K.  M.  Bohlander.    General  Electric  Co.    Air- 
craft  Nuclear  Propulsion  Dept. ,   Cincinnati,  Ohio. 
Nov  59.    24p.    Order  from  LC.    Mi  $2.70, 
Ph$4.80.  AECU-4425 


Refining  and  purification  of  rare-earth  metals,   by 
C.   L.  HuffineandJ.  M.  Iwilliams.    General 
Electric  Co.    Aircraft  Nuclear  Propulsion  Dept. , 
Cincinnati,  Ohio.    Nov  5^.    32p.    Order  from 
LC.    Mi  $3. 00,  ph$6.30i  AECU-4426 


Uranium  dioxide  technology:    A  literature  survey  in- 
terim  report,   by  D.  e"  Johnson  and  F.  H.   Lofftua. 
General  Atomic  Division.  General  Dynamics 


Corp. ,  San  Diego,  Calif 
by  D.  E.  Johnson,  July  5f 
LC.    Mi  $2.40,  ph$3.30 


May  58.    Addendum, 
22p.    Order  from 

AECU-4488 


Study  of  factors  influencing  ductility  of  iron--alumi- 
num  alloys,     Monthly  progress  report  no.  8,   By 


C.  Perkins  and  J.  F.  l^Jachman.  University 
of  Denver,  Denver  Research  Institute,  Denver, 
Colo.    Dec  59.    Contract  AT(Il-l)-742.    9p. 

80. 

AECU-4528 


Order  from  LC.    Mi  $1.8|0,  ph  $1 


elements,   by  L. 


Melting  point  of  Th-U-C  fue| 

Brewer.    General  Atomic  Division,  General 
Dynamics  Corp. .  San  Die^o,  Calif.    Aug  59. 
Contract  AT(04-3)-314.     4p.    Order  from  LC. 


Mi  $1.80,  ph$1.80. 


AECU-4535 


Thermal  cycling  of  EBR-1.  Mark  III  fuel,  by  G.  K. 
Whitham  and  E.  S.  Sowa.  '  Argonne  National 
Laboratory,   Argonne,   111.    Apr  60.     Contract  W- 
31-109-eng-38.    25p.    Or<ler  from  OTS.    75  centa 

ANL-6G28 


Metallurgy  Division  annual  report  for  1959,   byP.G 


Foote  and  others.  Argonrie  National  Laboratory, 
Argonne,  111.  1959.  Contract  W- 31- 109-eng- 38. 
170p.    Order  from  OTS.    $2.75.  ANL-6099 


The  diffusion  of  gold  in  gamma  uranium,  by  S.  J. 
Rothman.    Argonne  National  Laboratory,  Metal- 
lurgy Division,  Argonne,   111.    May  60.    Contract 


W-31-109-eng- 
50  cents. 


38.    18p. 


)rder  from  OTS. 

ANL-6127 


by  C.  G.  Harman  and  others.  Battelle  Memorial 
Institute,  Columbus,  Ohio.  Dec  52.  Decl.  Nov- 
ember 20,  1959.  Contract  W-7405-eng-92.  23p. 
Order  from  LC.    Mi  $2.70,  ph  $4.80.     BMI-804 


Further  development  of  gas -pressure  bonding  of 
Zircaloy- clad  flat -plate  uranium  dioxide  aiel 
elements    by  S.  J.  Paprocki  and  others.    Batte  1  le 
Memorial  Institute,  Columbus,  Ohio.    May  60. 
Contrcct  W-7405-eng-92.    57p.    Order  from  OTS. 
$1.50.  BMI-1436 


Development  of  corrosion-resistaat  niobium -base 
alloys,  by  D.  J.  Maykuth  and  others.    Battelle 
Memorial  Institute,  Columbus,  Ohio.    May  60. 
Contract  W-7405-eng-92.    89p.    Order  from  OTS. 
%2.00.  BMI-1437 


Fluidized-bed  coating  of  UO2  Powtter  with  niobi urn 
and  other  elements,  byj.  M.  blocher.  Ir.  and 
others.    Battelle  Memorial  Institute,  Columbus, 
Ohio.  May  60.    Contract  W-7405-eng-92.    54p. 
Order  from  OTS.    $1.50.  BMI-1440 


An  evaluation  of  data  on  nuclear  carbides,  by  F.  A. 
Rough  and  W.  Chubb.    Battelle  Memorial  Institute, 
Columbus,  Ohio.    May  60.    Contract  W-7405- 
eng-92.     lOOp.    Order  from  OTS.    $2.25. 

BMI-1441 


Apparatus  for  the  study  of  fission-gas  release  from 
neutron-activated  fueled  graphite,  by  H.  S.  Rosen- 
berg and  others.     Battelle  Memorial  Institute, 
Columbus,  Ohio.    June  60.    Contract  W-7405- 
eng-92.    8p.    Order  from  OTS.    50  cents. 

BMl-1444 


Minutes  of  conference  on  hydrogen  in  uranium  held 
at  Battelle  Memorial  Institute,  June  11,   1954,  by 
C.  R.  Tipton,  Jr.    battelle  Memorial  Institute, 
Columbus,  Ohio.    July  54.    Decl.    December  2, 
1959.    23p.    Order  from  LC.    Mi  $2.70, 
Ph$4.80.  BMI-X-126 


Zirconium  diboride    boron  nitride,  and  boron  carbide 
compatibility  with  austenitic  stainless  steel,  by 
J.  H.  Cherubini  and  C.  F.   Leitten,  Jr.    Oak 
Ridge,  Natioial  Laboratory,  Oak  Ridge,  Tenn. 
July  59.    Contract  W-7405-eng-26.    19p.    Order 
from  LC.    Mi  $2.  40,  ph  $3.  30.  CF-59-7-1 


Ijnproved  bolting  materials  for  intennal  assembly  of 
HRP  components,  by  B.  D.  Draper.    Oak  Ridge 
NatloriiirtaBoratory,  Oak  Ridge,  Tenn.    Oct  59. 
lOp.    Order  from  LC.    Mi  $1.80,  ph  $1.80. 

CF-59-10-69 


Protective  coatings  for  high -temperature  metal  alloys, 
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Sintering  mechanism  as  applied  to  refractory  oxides. 
A  bibliography.   1955-1959,  by  D.  R.  Wilder. 
Iowa  State  University,  Ames  Laboratory,  Ames, 
Iowa.    Jan  60.    Contract  W-7405-eng-82.    51p. 
Order  from  OTS.    $1.25.        ISC-288(SuppI.  II) 


Compilation  of  calculated  data  useful  in  predicting 
metallurgical  behavior  of  the  elements  in  binary 
alloy  systems,  by   E.  Teatum  and  others. 
University  of  California.    Los  Alamos  Scientific 
Laboratory,   Lcs  Alamos,  N.  Mex.    June  60. 
Contract  W-7405-ENG-36.    225p.    Order  from 
OTS.    $3.50.  LA-2345 


Bibliography  on  tungsten,   its  alloys  and  gjmpounds, 
by  L.  E.  Godfrey,  P.  E.  Bell  and  H,  S.  Stearns. 
University  of  California.    Los  Alamos  Scientific 
Laboratory,   Los  Alamos,  N.  Mex.    June  60, 
Contract  W-7405-ENG-36.    208p.    Order  from 
OTS.    $3.50.  LAMS -2401  (Vol.   1) 


Bibliography    on  tungsten,   its  alloys  and  compounds, 
by  L.  E.  Godfrey,  f.  E.  Bell,  and  H.  S.  Stearns. 
University  of  California.    Los  Alamos  Scientific 
Laboratory,   Los  Alamos,  N.  Mex.    June  60. 
Contract  W-7405-ENG-36.     432p.    Order  from 
OTS.    $3.50.  LAMS -2401  (Vol.  2) 


Properties  of  ceramic  and  cermet  fuels  for  sodium 
graphite  reactors,   by  N.  R.  Koenig  and  B.  A. 
Webb.    Atomics  International.    A  Division  of 
North  American  Aviation,   Inc.,  Canoga  Park, 
Cahf.    June  60.    Contract  AT(ll-l)-GEN-8. 
50p.    Order  from  OTS.    $1.50.       NAA-SR-3880 


Engineering  evaluation  of  a  mixed  alloy  fuel  element 
irradiated  at  elevated  temperatures  in  the  SRE, 
byj.  L.  Ballif,  B.  A.  HaywardandJ.  W.  Walter. 
Atomics  International.    A  Division  of  North 
American  Aviation,   Inc. ,  Canoga  Park,  Calif. 
June  60.    Contract  AT(ll-l)-GEN-8.    84p. 
Order  from  OTS.    $2.25.  NAA-SR-3888 


The  permeation  of  hydrogen  through  haste  Hoy  B,  by 
d'  W.  Rudd,  D.  W.  Vose  and  J.  B.  Vetrano. 
Atomics  International.    A  Division  of  North 
American  Aviation,   Inc. ,  Canoga  Park,  Calif. 
June  60.    Contract  AT(ll-l)-GEN-8.    17p. 
Order  from  OTS.    75  cents.  NAA-SR-4898 


Dispersion  fuels  for  advanced  organic  moderated   ■* 
reactor,  by  J.  Kroehler,  Jr.    Atomics  Internation- 
aV.    A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Cahf.    June  60.    Contract  AT(1 1-1)- 
GEN-8.    44p.    Order  from  OTS.    $1.25. 

NAA-SR-5018 


Carbide  fuel  development:    Phase  I  report  for  period 
of  May  15  to  September  15,   1959,  by  A  Strasser 


and  others.    Nuclear  Development  Corporation 
of  America,  White  Plains,  N.  Y.  and  The  Car- 
borundum Company,  Niagara  Falls,  N.  Y.    Oct 
59.    Contract  AT(30-l)-2303.     lOOp.    Order  from 
OTS.    $2.50.  NDA-2140-2 


Diffusion  annealing  as  a  means  of  improving  corro- 
sion  resistance  of  Zircaloy -2  clad,   uraniunn-2^/o 
zirconium  rods,  by  R.  G.  Jenkins.    Nuclear 
Metals,   Inc. ,   Concord,  Mass.    Apr  60.    Contract 
AT(30-1)-1565.    70p.    Order  from  OTS.    $1.75. 

NMl-1217 


Beryllium-clad  uranium  elements,  fabrication  devel- 
opment  by  multi- temperature  extrusion,  and 
dimensional  stability  on  thermal  cycling,  by  J. 
Greenspan.    Nuclear  Metals,  Inc.,  Concord, 
Mass.    Mar  60.    Contract  AT(30-1)-1565.    41p. 
Order  from  OTS.    $1.00.  NMI-1219 


Multi -temperature  extrusions,  by  E.  S.  Guidoboni, 
I.   B.  Roll  and  P.  Loevenstein.    Nuclear  Metals, 
Inc.,  Concrrd,  Mass.    Mar  60.    Contract  AT 
(30-l)-1565.    49p.    Order  from  OTS.    $1.25. 

NMI-1229 


Interdiffusion  in  Zircaloy-2  clad  U-2^/o  Zr  fuel 
materials  and  its  effects  upon  corrosion  Behavior, 
by  A.  L.  Geary.    Nuclear  Metals,   Inc.,  Concord, 
Mass.    Mar  60.    Contract  AT(30-1)-1565.  .27p. 
Order  from  OTS.    50  cents.  NMI-1233 


Magnetic  determination  of  impurities  in  uranium 

WhalandA.  Liboff.    Atomic 


fuel  sTut 
Energy 


;8, 


"57T5: 


division,  Sylvania  Electric  Products,   Inc. 
Bayside,  N.  Y.    June  56.    Decl.  May  18,   1960. 
Contract  AT-30-1-GEN-366.    21p.    Order  from 
OTS.    35  cents.  SEP- 167 


The  terminal  report  on  the  fabrication  of  hollow  cy- 
lindrical  fuel  elements,  byj.  Fugardi  and  R.  E. 
King.    Atomic  Energy  Division,  Sylvania  Electric 
Products  Inc. ,  Bayside,  N.  Y.    Feb  56.    Decl. 
May    17,   1960.    22p.    Order  from  OTS.    30  cents. 

SEP- 187 


Metallographic  techniques  of  U-base  alloys,  by 
J.  Gross.    Atomic  Energy  Division,  Sylvania 
Electric  Products,  Inc.,  Bayside,  N.  Y.    Feb  56. 
Decl.  May  18,   1960.    Contract  AT- 30-1 -Gen -366. 
lip.    Order  from  OTS.    25  cents.  SEP-188 


J.  Nylin    and  N.M. 


A  study  of  the  hydride  process  for  producing  thorium 
powder,  by  R.  H.  Witt, 

McCuUou^.    Atomic  Energy  Division,  Sylvania 
Electric  Products,  Inc.,  Baycide,  N.  Y.    Aug  56. 
Decl.  May  19,   1960.    30p.    Order  from  OTS. 
35  cents.  SEP- 221 
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E)imensional  instability  of  uranium  -  I.    First  annual 
progress  report  for  June  30th.   1955  to  June  30tRr 
i956.  by  R.  Re 8 nick  and  L.  Seigle.    Atomic  £n- 
ergy   Division,  Sylvama  Electric  Products,   Inc. , 
Bayside.  N.  Y.    June  56.    Decl.    May  23,   1960 
Contract  AT- 30-1 -GEN  $66.    22p.    Order  from 


OTS.    30  cents. 


SEP-228 


Metallographic  techniques  for  bond  study  of  alumi- 
num-clad nickel-plated    iiranium  fuel  elements. 
by  H.  W.  Woods.    Atomic  Energy  Division, 
Sylvania  Electric  Product^,   Inc.,  Bayside,  N    Y 
Mar  57.    Decl.    May  19,   1960.    Contract  AT- 30- 
l-GEN-366.    lip.    Order  from  OTS.    25  cents. 

SEP- 238 


Welding  and  brazing.    A  literature  search,  by  T".  F. 
I^vis.     AEC  Technical  Information  Service  Ex- 
tension, Oak  Ridge,  Tenn.    Feb  60.     lOOp.    Or- 
der from  OTS.    $2.50.       ,  TID-3546 


Slip  casting  of  nuclear  fuel  elements.    Report  no.  Ill, 
by  G.  J.  Comstock  and  others.    Stevens  Institute 
of  Technology,   Powder  Metallurgy  Laboratory, 
Hoboken,  N.  J.    May  60.    Contract  AT(30-1)- ' 
2258.    lip.    Order  from  OTS.    50  cents. 

TID-5629 


Development  of  boron-bearing  materials  for  applica- 
tion as  lumped  burnable  poisons,  by  D.  laffe    E. 
E.  F.  Losco,  and  S.  F.  Kaufman.    Westinghouse 
Electric  Corp. ,  Bettis  Atomic  Power  Laboratory, 
Pittsburgh,  Pa.    May  60.    Contract  AT-11-1 -GEN 
14.    64p.    Order  from  OTS.    $1.75. 

WAPD-221 


Halogen  additions  to  inert -atmosphere  weld  cham- 
bers, by  R.   L.  Matchett  and  W.  L.  Prankhouser. 
Westinghouse  Electric  Corp. ,  Bettis  Atomic  Power 
Laboratory,  Pittsburgh,   Pa.    May  60.    Contract 
AT-ll-l-GEN-14.    18p.    Order  from  OTS. 


75  cents. 


WAPD-223 


Minutes- -AEC  welding  committee  meeting  Oak  Ridge 

National  Laboratory  February  2  and  3    1^53. 

lechnical  Information  Service,  Oak  Ridge,  Tenn 
1953.    Decl.    March  17,   1960.    159p.    Order 
from  OTS.    70  cents.  WASH- 143 


Nuclear  fuels  newsletter,  by  H.  Epremian.    Division 
of  Research ,  Washington,  D.  C.    Aug  57.    Decl 
May  10,  1960.    38p.    Orde^  from  OTS.    40  cents. 

WASH-703 


Uranium  alloy  newsletter,  by  ^.  Epremian.    Division 
of  Research.  Washington,  I>.  C.    [nd.  ]   Decl. 
N4ay23,   1960.    25p.    Order  from  OTS.    35  cents. 

WASH-700 


Effect  of  annealing  time  and  working  on  indicated 
thickness  of  uranium,   by  R.  B.  Burditt.    Dnioh 
Carbide  Nuclear  Co. ,  Division  of  Union  Carbide 
Corporation,  Y-12  Plant,  Oak  Ridge.  Tenn.    Dec 
59.    Contract  W-7405-eng-26.     13p.    Order  from 
OTS.    75  cents.  T-1293 


Particle  Accelerators  and  High- 
Voltage  Machines 


Electron  model  of  a  spiral  sector  accelerator,  by 
D.  W,  Kerst  and  others.    Midwestern  Universities 
Research  Association,  Madison,  Wis.    [nd.  ] 
136p.    Order  from  OTS.    $2.75.         MURA-559 


Computational  results  pertaining  to  use  of  a  time- 
dependent  magnetic  field  perturbation  to  imple"- 
ment  injection  or  extraction  in  a  ffag  synchrotron 
by  use  of  the     ^  "  j^/^  resonance,   by  L.  I. 
Laslett  and  K.  R.  iiymon.    Midwe.«^tern  Univer- 
sities Research  Association,  Madison,  Wis.  Mar 
60.    Contract  AT(ll-l)-384.    70p.    Order  from 
OTS.    $2.00.  MURA-561 


Alternative  formulations  of  magnetostatic  problems, 
by  R.  S.  Christian  and  S.  C.  Snowdon.    Mid- 
western  Universities  Research  Association,  Madi- 
son, Wis.    Apr  60.    Contract  AT(ll-l)-384. 
lip.    Order  from  OTS.    50  cents.       MURA-568 


Physics  and  Mathematics 


The  imaginary  part  of  the  optical  potential,  by  L.  C. 
Gomes.    Rio  de  Janeiro.    Centro  Brasileiro  de 
Pesquisas  Fsicas  and  Massachusetts  Institute  of 
Technology,   Laboratory  for  Nuclear  Science, 
Cambridge.  Mass.    1959.    Contract  AT(30-1)- 
2098.    13p.    Order  from  LC.    Mi  $2.40,  ph  $3.3Q 

AECU-4365 


Nuclear  interactions  in  carbon  producedby  cosmic 
rays  with  energies  between  lO^Q  and  10^2^ 
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AECU-46I5 
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A  study  of  the  wind  profile  in  the  lowest  400  feet  of 
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AT(10-l)-205.    65p.    Orfder  from  OTS.    $2.00. 
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tract W-31-109-Eng-52.    48p.    Order  from  LC. 
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LA -2260 


Collision  integrals  and  transport  properties  for 
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lip.    Order  from  OTS.    50  cents.  LA-2410 


Study  of  slightly-enriched  uranium-water  lattices 
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Apr  60.    Contract  AT-ll-l-GEN-14.     I7p.    Order 
from  OTS.    50  cents.  WAPD-TM-214 
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BIBLIOGRAPHY 


Engineering  Supervision  Co.  ,  New  York. 
LITERATURE  SURVEY  ON  RESEARCH  AND  DE-  . 
VELOPMENT  ON  HIGH  PRESSURE  TECHNOLOGY, 
by  Lawrence  Berg  and  Harry  Herman.    Rept.  for 
June-Oct  59  on  Metallic  Materials,  Contract 
AF  33(616)6729.    Mar  60.  54p.   295  refs.   WADC 
Technical  rept.   59-730.  ■ 
Order  from  OTS  $1.  50  PB  161  887 

This  bibliography  lists  alphabetically  by  author  the 
results  of  a  survey  of  available  literature,  both  foreign 
and  domestic,  classified  and  unclassified,  in  the  field 
of  high  pressure  technology.    The  compiled  informa- 
tion includes,  for  each  article,  the  title,  source,  page 
number,  number  of  pages.  Chemical  Abstract  num- 
ber (CA)  Physical  Abstract  number  (Ph.  A.  ),  and  a 
general  description  erf  the  subject  matter.    Co-authors 
of  any  given  publication  have  been  cross-referenced. 
It  is  intended  to  reissue  this  report  from  time  to  time 
as  new  authors  emerge  and  new  publications  are  re- 
viewed. (Author) 


Office  of  Technical  Services,  Dept.  of  Ccwnmerce, 

Washington,  D.  C. 
SOLAR  ENERGY  APPLICATIONS.   July  60,  5p. 
68  refs.   OTS  Selective  Bibliography  SB-418. 
Order  from  OTS  $0. 10  OTS  SB-418 

A  bibliograp)hy  of  reports  hsted  in  the  two  OTS  monthly 
abstract  journals:  U.S.  Government  Research  Reports 
and  Technical  Translations. 


ASTRONOMY 


Air  Force  Missile  Development  Center,  HoUoman 

AFB,  N.  Mex. 
PLANETARY  ASTRONOMY  FROM  SATE  LUTE - 
SUBSTITUTE  VEHICLES,  by  John  D.  Strong,  Gerard 
H.  de  Vaucouleurs,  and  Fritz  Zwicky.   Mar  60,   I63p. 
142  refs.    AFMDC-TR-60-6;  AD-234  813. 
Order  from  LC  mi$7.80,  ph$25.80  PB  146  964 


Contents: 

A  review  of  meteorological  and  astrophysical  pro- 
grams for  observatories  carried  effectively  into 
space  by  satellite -substitute  vehicles 

A  survey  of  physical  problems  of  the  nearer  planets 
and  a  review  of  observational  techniques  applicable 
to  balloon-borne  telescope  systems 

Program  for  novel  observations  from  high  altitude 
balloons 

(See  also  PB  145  737) 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
PLANETARY  ASTRONOMY  FROM  SATELLITE - 
SUBSTITUTE  VEHICLES.    II.    A  SURVEY  OF  PHYSI- 
CAL PROBLEMS  OF  THE  NEARER  PLANETS  AND 
A  REVIEW  OF  OBSERVATIONAL  TECHNIQUES 
APPLICABLE  TO  BALLOON-BORNE  TELESCOPE 
SYSTEMS,  by  Gerard  de  Vaucouleurs.    Dec  59,  I28p. 
123  refs.    AFMDC-TN-59-37;  AD- 233  561. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  146  381 

A  survey  is  presented  of  the  various  techniques 
immediately  available,  or  soon  to  become  practicable, 
to  solve  the  main  outstanding  problems  of  planetary 
astronomy.    Particular  attention  is  given  to  the  nearer 
planets,  Venus,  Mars,  and  Mercury,  which  together 
with  the  earth  form  the  so-called  terrestrial  planets 
group.    Special  emphasis  is  placed  on  the  potentialities 
of  balloon-borne  instrumentation  and  on  proven  tech- 
niques rather  than  experimental  developments. 
(Author)  (See  also  PB  143  187) 


Yerkes  Observatory  [Williams  Bay,  Wis.  ] 
THE  HYDROGEN  EMISSION  LINES  IN  POPULATION 
II  VARIABLE  STARS,  by  Robert  P.  Kraft  (Yerkes  and 
McDonald  Observatories)  David  C.  Camp,  and  Wilham 
T.  Hughes  (Goethe  Link  Observatory).    Rept.  on  Con- 
tract Nonr- 2323(00).    [1959]  15p.  23  refs. 
AD-219  583. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  354 

Three  groups  of  variables  generally  assigned  to  Popu- 
lation II  are  considered:   RR  Lyrae  Stars,  W  Virginls 
stars,  and  high-velocity  long-period  variables.    If  t  is 
the  time  hydrogen  emission  is  present  in  the  spectra 
of  these  stars,  and  P  is  the  period,  it  is  shown  that 
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log  t  «c  log  p.    If  one  assumes  that  strong  Shockwaves 
are  responsible  for  the  emiision,   it  is  found  that  the 
strength  of  the  H^  emission  jin  W  Vir  can  be  predicted. 
It  is  suggested  that  the  pulsation  constant  is  the  same 
for  the  stars  in  all  3  groups^  and  that  the  mass  of  a 
high- velocity  long- period  vairiable  is  of  the  order  of 


Ohio  State  U.   Research  Foundation,   Columbus. 
RADIO  STAR  SCINTILLATION  AT  915  Mc,   by 
H.   C.   Ko.    Final  rept.  on  Contract  AF  19(604)1591. 
Apr  59,  48p.  21  refs.   Radioj  Observatory  rept. 
no.    12.    AFCRC-TR-59-182^r>225  686. 
Order  from  LC  miJ3.  30,  pH$7.  80  PB  146  611 

Observations  of  radio  star  ^intillation  at  915  mc 
over  a  12-month  period  (October  1957- Septem- 
ber 1958)  are  described.    Bv  daily  observations  of 
the  star  constellation  Cygnu^  A  (lAU  19N4A)  over  a 
wide  range  oi  elevation  angles,   both  the  amplitude 
and  rate  of  scintillation  were  studied.   Results  show 
that  the  amplitude  of  scintilliation  is  strongest  near 
the  horizon  and  decreases  ripidly  as  the  altitude  in- 
creases.   The  amplitude  of  t^ie  intensity  fluctuation 
ranges  from  less  than  3%  to  lover  50%  of  the  undis- 
turbed intensity  while  the  ra:e  of  fluctuation  varies 
from  1/2  to  8  peaks  per  min     The  fluctuation  ampli- 
tude was  greater  than  10%  a?  low  altitudes  for  71%  of 
the  total  observations.    The  frequency  d  occurrence 
of  scintillation  had  two  maxima:  one  in  the  winter  and 
the  other  in  the  summer.    During  these  periods  the 
mean  fluctuation  amplitude  was  higher  than  during 
other  periods.    The  mean  flil:tuation  rate  in  the 
winter  is  about  3  times  fastqr  than  that  in  the 
sununer.  (Author) 
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Aeronautical  Instruments  llab. ,  Naval  Air  Develop- 
ment Center,  Johnsville,  P^. 
THE  EFFECT  OF  CELESTtAL  BODIES  ON  THE 
GRAVITATIONAL  CONSTANT  OF  THE  EARTH,  by 
Ronald  S.  Vaughn.   Technical  note.  15  Oct  59,   19p. 
3  refs.    Rept.  no.  NADC-AI-5990(TN);  AD-231  985. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  963 

The  gravitational  potential  a^  a  point  near  the  earth  due 
to  the  moon  and  the  sun  is  evaluated  in  terms  of  the  net 
specific  force  with  respect  t^  the  earth.   The  maximum 
possible  value  near  the  eartlfs  surface  is  shown  to  be 
about  2.4  X  10' '^g.    A  constatit  residual  is  shown  to 
affect  the  interpretation  placed  on  the  measured  value 
df  the  earth's  gravitational  cpnsunt.   This  effect  is 
about  4.5  X  10"6g.   (Author) 


Wright  Air  Develop- 


Aeronautical  Research  Lab, 
ment  Div.  ,   Wright- Pattersoi  AFB,   Ohio. 
THE  LIMITING  DETECTIVITY  OF  OPTICAL  AM- 
PLIFYING EQUIPMENT,   by  R.   K.   H.  Gebel  and  Lee 
rtevol.    Dec  59,   26p.   WADC  tTechnical  note  59-405. 
Order  from  OTS  JO.  75  PB  161  876 


TTie  limits  in  the  ability  to  detect  very  faint  stars  in 
the  presence  of  the  sky  background  by  conventional 
photography  and  by  employing  optical  amplification 
are  investigated  and  compared  in  this  paper.    Equa- 
tions are  developed  which  show  the  effects  of  the  dif- 
ferent variables  involved  for  three  types  of  imaging 
system;  the  conventional  photographic  system,  the 
image-converter,  and  the  closed  circuit  television 
type  erf  optical  amplifier.    In  this  paper,  the  last 
named  system  is  found  capable  of  detecting  smaller 
differences  in  brightness  than  the  two  other  systems. 
(Author) 


Cornell  U.  School  of  Electrical  Engineering,   Ithaca, 

N.  Y. 
BIBLIOGRAPHY  OF  EXTRATERRESTRIAL  RADIO 
NOISE:   QUARTERLY  LIST  OF   RECENT  PUBLICA- 
TIONS [NO.  6]   by  Martha  Stahr  Carpenter.    Rept.  on 
Contract  Nonr- 401(22)  and  National  Science  Founda- 
tion Grant  G5964.   15  Dec  58,   19p.   132  refs.    Research 
rept.   EE-417. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  345 

Most  of  the  references  pertain  to  material  received 
between  1  Sep  58  and  1  Dec  58.    Also  included  are  cer- 
taiH  references  to  earlier  publications  that  were  not 
mentioned  in  previous  "Quarterly  Lists,  "  and  a  few 
revised  statements  of  previously  listed  references 
about  which  further  information  is  now  available. 
(See  also  PB  146  094) 


Cornell  U., School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
RADAR   ECHO  FROM  A   ROUGH  ROTATING 
PLANET,  by  M.  H.  Cohen.    Technical  rept.   no.   1 
on  Radio  Astronomy,  Contract  Nonr- 401(27). 
1  June  59,  23p.   7  refs.   Research  rept.   EE-428; 
AD- 225  628. 
Order  from  LC  mi$2.  70,  ph$4.  80         PB  146  587 

An  assumption  is  made  that  the  reflection  properties 
of  a  planet  are  like  those  of  a  rough  rotating  sphere. 
A  monochromatic  wave  incident  on  such  a  body  has  an 
echo  whose  spectrum  is  shown  to  be  of  the  form, 
I(V)  »  lj„  [  1  -  2(r  -  >'j„)2/b2]  where  I  is  the  spectrum, 
1/  is  the  frequency,  and  m  is  the  peak  intensity.    The 
effect  of  orbital  motions  ^^  the  width,  B,  of  the  spec- 
trum of  the  echo  is  deduced.    Earth- Mars  and  Earth- 
Venus  situations  are  considered.  'Measurements  of 
B  for  Venus  over  a  range  of  orbital  positions  may  fix 
the  rotation  period  and  the  heliocentric  ecliptic  lati- 
tude and  longitude  of  the  pole,  except  for  one 
±ambiguity.    If  a  2-wk  rotation  period  for  Venus  is 
assumed,  B  has  a  maximum  value  of  120  c.    (Author) 

Iowa  State  U.  ,  Iowa  City. 
INSTRUMENTATION  FOR  AURORAL  ZONE  BALLOON 
EXPERIMENTS  AND  SUMMARY  OF  FIELD  OPERA- 
TIONS, by  Donald  C.   Enemark  and  Kinsey  A.  Ander- 
son.   [Rept.  on  Contract  N9onr- 938(03)].    June  59,  28p. 
4  refs.   Rept.  SUI-59-17;  AD-219  097. 
Order  from  LC  miJ2.  70,  phH  80  PB  146  705 

Twelve  balloon  flights  were  made  to  obtain  information 
on  high  latitude  cosmic  ray  effects  and  x-ray  occurring 
in  connection  with  magnetic  storms  and  other  geophys- 
ical or  solar  phenomena.    Approximately  150  hours  of 
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daia.  were  obtained  above  100,000  f:  altitude  (30  Km). 
Five  flights  were  made  from  Fairbanks.  Alaska^  during 
April,   1959.    Ttub  sue  was  choser  because  of  tnevery 
]o»  ground  wmds  encountered  there  which  would  facil- 
itate launching  large  volume  balloons.    These  were  de- 
sired IT  order  to  make  measurements  with  an  auroral 
photometer  at  alatudes  where  the  Rayleigh  scanered 
sunlighi  was  comparable  with  auroral  brightness. 
Another  feature  of  the  extreme  altitude  fhghts  was  the 
possibility  of  studying  x-ray  effects  at  very  small  at- 
mospheric depths.    (Author)  . 


Kiruna  Geophysical  Observatory  (Sweden) 
STLTDIES  OF  CORRELATIONS  BET\^'EEN  UPPER 
ATMOSPHERE  VARIABLES  LK  THE  AURORAL  ZONE, 
bv  BengT  HuliqviBt,  Alv  Egeland  and  others.    Technical 
summarv  rept.   Task  6,   15  Oct  58-15  Oct  59,  on  Con- 
tract AF  61(514)1314.    26  Oct  59,  28p.  6  refs.  AFCRC- 
TN-60-148. 
Order  from  LC  mi$2.  70,  phS4.  80  PB  148  810 

Study  of  correlations  of  satellite  data,  visual  aurora, 
magnetic  variations,  and  \T1F  auroral  reflections. 


Kiruna  GeophvsicaJ  Observatorv  (Sweden). 
STUDIES  OF  TRANSMISSIONS  FROM  SATELLITES 
inTH  EMPHASIS  ON  PROPAGATION  ASPECTS,  by 
Ludwik  Liszka.    Techmcal  summary-  rept.   Task  5, 
15  Oct  58-15  Oct  59,  on  Contract  AF  61(514)1314. 
15  Oct  59,  46p.   3  refs.  AFCRC-TN-60-14:. 
Order  from  LC  mi$3.  30,  phr.  80  PB  148  809 

This  report  contains  a  discussion  of  the  methods  of 
Doppler  and  signal  strength  measurements  and  of  the 
anaJvsis  of  the  measurements  of  1958(3  ^  transmifisions. 
The  following  phenomena  have  been  studied:  (1)  the 
shape  of  the  region  of  reception  and  its  dependence  on 
ionospheric  conditions   (2)  frjm  observations  of 
Faradav  fading  some  estiiiiates  have  been  made  by 
means  of  a  d^^ru]  computer  of  the  total  electron 
amount,  and  of  the  components  of  the  unit  vector  of  the 
geomagneuc  field  in  the  ionosphere;  (3)  rfae  sudden  fade- 
outs  of  signals  which  seems  to  be  caused  by  strong 
absorption  in  "clouds"  existing  at  heights  otf  about 
300  km;  (4)  a  type  of  variauons  of  the  signal  strength 
possibly  connected  with  ionizauon  produced  by  the 
satellite. 


Kiruna  Geophvsical  Observatorv  (Sweden). 
A  STLT)Y  OF  ALHORAL  PROPAGATION  OF  90  Mc/s 
RADIATIO.N,  by  Johannes  Ortner,  Alv  Egeland,  and 
Sven  Olsen.    Technical  summary  rep:.   Task  1  and  2, 
15  Oct  5"- 15  Oci  59,  or  Contract  AF  61(514)1314, 
20  Oct  59,    109p.    19  refs.  AFCRC-TN-60-144. 
Order  from  LC  mi55.  70.  ph$i6.  80  PB  148  806 

Contents: 

Parr  1:  Radio  interference  in  the  frequency  range 

35- 100  Mc,  s  at  Kiruna  Geophysical  C^jservaiory 
Part  11:  A  study  of  auroral  propagation  of  90  Mc/s 

radiation  by  Johannes  Ortner 
Part  ni:  Studies  of  the  angular  properties  erf  \TIF- 

auroral  reflections 
Pan  TV .  The  aurograph,  a  recorder  for  receptions 

obtained  by  means  of  rotary  antennas 


Kirur.i.  Getphvsical  Obser\'aior\  (Sweden). 
A  STl'DV  OF  TRANSPOLAR  HF-FROPAGATION,  by 
Johannes  Ortner.    TechmcaJ  summarv-  repi.   Task  3, 
15  Oct  57-15  Oci  59,  or  Contract  AF  61(514)1314. 
30  Oct  59,   lOOp.   5  refs.  AFCRC-TN-6C-145. 
Order  from  LC  mi$5.  40.  ph$15.  30  PB  148  807 

HF  pulse  propagations  or.  12,   16  and  24  Mc/s  have 
beer,  studied  on  :iie  transpolar  transmission  path 
College,  Alaska  -  Kiruna,   Sweden  contmuously  since 
20  May  1958.    The  tecrmical  performance  of  these  ex- 
periments is  described  and  the  reception  signal  strength 
tables  are  given  for  the  observ'ation  period  June  1958  to 
August  1959.    The  monthly  mean  signal  strength  diurnal 
variation  curves  are  presented.    Furthermore  some 
examples  of  mult^)ath  propagation  are  shown  and  the 
effect  of  strong  absorption  events  on  the  pulse  trans- 
rmssions  is  discussed.    (Author)  (Portions  of  this 
report  will  not  reproduce  well) 


SmithsoniaE  Institution,  Astrc^ibysical  Observatory, 

Cambridge,  Mass. 
STUDY  OF  ATMOSPHERIC  EN^TRY  AND  IMPACT  OF 
HIGH  VELOaTY  METEORITES,  by  Fred  L.  Whipple. 
Quarterlv  status  rept.  no.   17,  1  Jan-31  Mar  60,  on 
Contract'AF  18(600)15%.    25  Mav  60,  4p. 
Order  from  LC  miSl.  80,  ph$L  80  PB  148  019 

BEHAVIORAL  SCIENCES 
Human  Engineering 


Aerospace  Medical  Lab.  .  Wright  Air  Develc^jment 

Dttv.  ,  Wnght-ftrterson  AFB.   Ohio. 
A  GENERAL  PROCEIX7RE  FOR  S^'STEMS  STUDY, 
b\  George  O.  Wri^t.  Jan  60,   17p.  2  refs.  WADD 
Technical  note  60-18;  AD-236  040. 
Order  from  OTS  $0.  50  PB  161  873 

Tbe  creaticc  of  an  abstract  system  model  is  pre- 
sented.   The  model  is  developed  around  the  concepts 
of  process,  data  input,   svstem  output,  function,  data 
transformation,  mediation,  and  operauoc.   outcomes 
and  the  output  criteria,  feedback  control,  and  data 
flow.    The  system  model  also  is  considered  in  cul- 
tural terms.    The  thesis  is  set  forth  that  the  man- 
machine  complex  is  a  cultural  system  whose  limits 
are  set  b^•  culture.    The  paper  also  proposes  a  meth- 
odology* for  system  study.    The  general  procedure  is 
to  locate  appropriate  places  in  tiie  s>'siem  to  mamp- 
ulate  selected  variables  and  to  evaluate  the  resulting 
ciianges  in  the  svstem  performance.    A  set  of  pnnci- 
pies  IB  developed  to  assist  in  the  choices  of  the  place 
to  intervene  as  well  as  the  kinds  al  variables  to  be 
manipulated.  (Author) 


American  Inst,  for  Research  [Pittsburgh,  Pa  ] 
TECHMQLES  FOR  HUMAN  FACTORS  E\"ALUA- 
TION  OF  PROTOT^TE  SPECIAL  WEAPONS  AND 
ASSOCIATED  EQL'IPMENT,  SUPPLEMENT  I,  by 
James  W.  Shearer,  Dan  A.  Peterson  and  Edward  B. 
Slebodnick,    Rept.   on  Contract  AF  29(601)515. 
Julv  59,   Sip.   AIR-259-59-FR-196-Sup.   I:  AFSWC- 
TR'-59-14,  sup.  L  ;  AD- 227  333. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  146  596 
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This  booide:  is  published  a4  a  si^jplemenr  to  AFSWC- 
TR-59-14,  TectnuQuefe  for  Humar  Factorfe  E\-aiuauon 
of  Protocype  SpeciaJ  Weapcms  and  AfiBociated  fcquip- 
mem.    The  aj^jendices  to  tbar  rqxan  consiBted  of  an 
Insixucuan£  EvaJuanon  Gui^le  (IBG)  and  an  Equipment 
Evaluauon  Guide  (EEC).    The  farmer  ib  compiled 
of  some  300  uem£  for  evaluating  preimiinar>'  manualB 
at  job  instructions;  tbe  lanar,  of  about  500  items  for 
evaluating  prototype  equipment  of  various  kinds. 
These  siyplemfnts  contain  the  cards  for  both  guides. 
Sif^plemem  I  contains  the  c4xds  for  the  LEG.  Si^)ple- 
mem  n  contains  tiie  cards  for  the  EEC.    The  In- 


structions aectian 
cards  should  be  used. 


American  InsL  for  Reseaitch  [Pittsburgh,  Pa.  ] 


the  order  in  which  ttie 


FACTORS  E\'ALUA- 


TECHNIQUES  FOR  HUMAM 

TIQN  OF  PROTOTYPE  SPECIAL  WEAPONS  AND 

ASSOCTATED  EQUIPMENT,    SUPPLEMENT  H,  by 

James  W.  Shearer,  Dan  A.  Peterson,  and  Edward  B. 

SlebodmcJc.   Kept    on  Comma  AF  29(601)513. 

July  59,   186p.  AIR-259-59-FR-198-Sup.  E;  AFSWC- 

TR-59-14:  si^.   I;  AD-227  3$1. 

Order  from  LC  mi»,  40,  ph528.  80  PB  146  591 


See  also  PB  146  598. 


Stamford .  Conn . 


Dunlap  and  Associates  .  Inc 
OPTIMLT^  S^'MBOLS  FOR   RADAR  DISPLAYS,  by 
Hugh  M.  Bowen.  John  Andreassi  and  others  .   Repi .  on 
Contract  Nonr- 26 82(00).  1  S?p  59.  36p.  47  refs 
AD-227  014. 

Order  from  LC  mi$3.0C,  ph46. 30  PB  148  898 

Experiments  were  conducted  to  determine:  (1)  sets  of 
geometric  symbols  each  onejof  which  is  discnminatec 
and  recognized  with  high  accUracv  under  a  vanet\  of 
displav  degradanon  condiuons  ,  anc  (2)  the  size  and 
strokewidtn  to  heighi  rano  a$sirable  for  s>'mbois  to  be 
used  on  complex  displa>'s  .   RJecommendanons  including 
appropriate  dimensions  .  are  .made  concerning:  (1) 
opamum  geometric  sxinbols;!  (2)  size  and  stroke^-idth 
to  heighi  rauo:  (3)  compliancje  with  the  informanonal 
structure  the  sx-mbols  are  representing:  (4)  uie  mamiei 
IE  which  s\Tnbols  are  to  be  compounded  to  form  svto- 
boJ  complexes    and  (5)  agree^nen:  with  convennonai 
and  stereot>'pec  meanings  .   (Author) 


Mass.  Inst,  at 


IJ^Tiamic  Analysis  and  Connfoi  Lab. 

Tech.  .   Camuridge.  , 

TIME-\AR1ABL£  D'i7vAMIC3  OF  HUMAN  OPER- 
ATOR S^'STEMS,  D\  ThomaiiB.   Sheridan.    Repi.  for 


Sep  56-  Sep  59  on  Contrac:  AF 
I25p.   3~  refs.   Repi.   no.    124: 


Order  from  LC  mi$6.  30.  ptSL9.  80 


The  humar  operator  of  a  con:i-ol  system  is  frequenJv 
moaellec  as  a  se^'e^a:  paramirer  ccHiszan:  coefficient 
quasi- linear  system,  wio:  co<fficien:6  depenaen: 
i^Kjr.  zne  process  d\Tiamic£  an::  Oie  mpu:  specn-um. 
Howe^'er,  an  in^xjnan:  amiiaiior  to  sucr.  a  model 
occurs  IE  precisely  ma:  si:ua;  lor.  wnere  the  numar 
coniroller  ou:  performs  tus  rnechamcaj  or  electronic 
counrerpar:.    Ar  experimental  tecnmque  is  deveiopec 
wnereD\  the  frequency  characteristics  of  the  humar 
operator  (or  any  pcysical  sysjem)  are  compured  in 
a  running  fasmor.  as  he  aaaprs  to  sudder  cnanges  in 
parameters  of  the  reference  i|ipu:.  the  nature  of  the 


19(604)4548.    Mar  60. 

AFCRC-TN-60-i69. 
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operator's  displav,  the  controlled  process,  or  pbysi- 
ological  conditions  within  himself.    The  method 
utilized  a  "random  ^jpearing"  reference  u^ui  which 
consists  of  a  sum  otf  non- harmonic  sinusoids.    Ex- 
perimental results  reveal  the  ume- changes  of  the 
human  operator's  transfer  characteristics  to  be  quite 
consistent  and  almost  instantaneous  when  the  oper- 
ator is  eaqiexienced. 

Personnel  and  Training 


Human  Factors  Research,  Inc.  ,  Lob  Angeles,  Calif 
SUPERVISORY  RATINGS  AND  PRACTICAL  PER- 
FCHIMANCE  TESTS  AS  COMPLEMENTARY  CRI- 
TERIA OF  SHIPBOARD  PERFORMANCE,    bv 
Robert  R.  Mackie  and  Wallace  S.  High.    TechmcaJ 
repu   no.   9  on  Research  on  the  Development  of  Ship- 
board Performance  Measures,  Contract  Nonr- 
1241(00).    June  59,   59p.    15  refs.   AD- 220  1*2. 
Order  from  LC  mii3. 60,  ph$9.  30         PB  146  66" 

This  Tepan  describes  a  shipixjard  follow- 1^  stiKJv 
of  tiie  performance  of  Navy  Mactunery  Repairmen 
whose  aptitudes,  skills,  mterests  and  achievements  had 
been  thoroughly-  studied  two  years  earlier  while  the\ 
were  in  dass  "A"  MR  training.    Shipboard  perform- 
ance was  assessed  in  two  ways:  (1)  b>  admimstermg 
a  pracucaJ  performance  test  requiring  skill  in  the 
use  of  machinerx  repair  equipmen:    (2)  b\  securing 
ratings  b\  si5)ervising  perry  officers  of  each  person  s 
abilirv  to  perform  the  various  aspects  of  tne  MR  s 
shipboard  job.    The  results  stronglv  suggested  tha: 
performance  tests  and  si^>ervisory  raangs  were  bes: 
regarded  as  corrqjlementary  criteria  of  snipboard 
performance.    When  the  rwo  shipix>ard  measures 
were  combined  to  form  a  simple  composite  crite- 
rion, It  was  estimated  thai  over  50^^  of  tne  true  vari- 
ance was  accounted  for  b\  scores  made  two  vears 
earlier  on  a  combination  of  scores  made  on:  (1) 
mechanical  knowieage  tests:  (2)  training  protects  in- 
voking the  use  of  lathe  and  milling  machines:  and 
(3)  predictions  by  school  mstructors^s  to  eventual 
suiiabilit\'  as  an  MR.    (Author) 


Human  Resources  Research  Office.  George 

Washington  L  .  .  Wasmngton.  D.  C. 
/  PERFORMANCE  REQL1REMENT  FOR  B->\31C 
LA.ND  NAMGATION ,  by  Josepr.  F  .  FoLienie .   Rep: . 
OE  Contract  DA  49-106-qm-l .  Mar  6C.  60p.  h  refs  . 
Research  rep:,  no.  4. 
Order  from  LC  miS5. 60.  pi;S9.3C  PB  14f  51f- 

This  report  presents  the  ranon£.ie  anc  support.nc  oata 
tnat  were  tne  basis  for  estabiisning  a  performance  re- 
quirement anc  £  proficienc\  stancirc  tc  be  usee  ir 
evaluating  a  program  of  instruction  ;r.  basic  ianc  navi- 
gation.  The  combat  reference  situation  ir  whicr.  navi- 
gation ability  ult:matei\  wii:  be  requ.rec  was  de- 
scribee, anc  the  performance  requ.remen:  anc  the 
means  for  accomplishing  it  were  assessed.   Genera- 
tion of  the  requirement  was  based  or  characteristics 
of  posiaoE  defense  by  a  ROOD  divisioE.  (Author) 
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Human  Resources  Research  Office,  George 

Washington  U.  .  Washmgton,   D.   C. 
THE  REMSION  OF  .\TKE  PLATOON  LEADER  JOB 
DESCRIPTIONS:   AJAX  TO  HERCULES,   by  Edgar  M. 
Haverland  and  Walter  J.   Fighrmaster.   Rept.  on  Con- 
tract DA  49-106-qm-l.   May  60,  26p.   5  refs.  Tech- 
nical rept.   62. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  064 

This  report  describes  the  sources  d  information  and 
procedures  used  to  revise  the  job  descriptions  of  the 
Nike  Ajax  integrated  fire  control  platoon  leader  and 
launching  platoon  leader  positions  to  make  them  appli 
cable  to  Nike  Hercules  platoon  leader  jobs.    It  out- 
lines the  methods  found  generally  useful  for  revising 
and  developing  job  descriptions  to  keep  them  up  to 
data,  and  recommends  their  use  by  training  agencies. 
The  Hercules  fire  control  and  launching  platoon 
leader  job  descriptians  developed  in  this  study  are  in- 
cluded. (Author) 


Naval  Personnel  Kesearch  Field  Activity,  San  Diego, 

Calif. 
DEVELOPMENT  OF  A  DOPPLER  TEST,  by  Edward  J. 
Pickering.    Oct  59,   19p.  6  refs.  BuPers  Technical 
BuUetin  59-27;  AD-233  002. 
Order  from  LC  mi$2.  40,  ph$3.  30  TO  146  304 

Sea- recorded  materials  were  used  to:  (a)  develop  and 
evaluate  a  test  to  measure  sonarmen's  ability  to  de- 
termine Doppler;  and  (b)  provide  a  set  of  Etappler  items 
for  drills  in  Doppler  training.    New  test  and  drill  mate- 
rials were  needed  because  many  of  the  materials  avail- 
able at  Fleet  Sonar  School,  San  Diego,  (FSS/SD)  were 
worn  or  obsolete.    Administration  at  the  experimental 
60  item  test  to  6  classes,  99  students,  at  the  FSS/SD 
indicated  that  the  test  can  be  expected  to  accurately 
discriminate  individual  differences  in  Ekjppler  ability. 
The  50  item  Doppler  drill  which  was  developed  and  the 
test  are  now  in  use  at  the  FSS/SD.    (Author) 


Naval  Personnel  Research  Field  Activity, 

Washington,   D.   C 
THE  DEVEhOPMEhTT  OF  MEASURES  FOR  THE 
EVALUATION  OF  FT  PERFORMANCE,  by  KalmerE. 
Stordahl  and  J.   Howard  Bryant.    Mar  59.  6^.   8  refs. 
Technical  Bulletin  59-8;  AD-233  978. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  229 

The  refinement  al  prototype  procedures  and  instru- 
ments developed  to  provide  economical  and  effective 
means  for  obtaining  pertinent  and  current  shipboard 
data  to  assess  the  influence  upon  personnel  perform- 
ance of  policy  and  program  changes  is  reported. 


Naval  Personnel  Research  Field  Activity,  San  Diego, 

Calif. 
AN  EXPERIMENTAL  INVESTIGATION  OF  DOPPLER 
TRAINING,    by  Edward  J.   Pickering.    Nov  59,  52p. 
15  refs.   BuPers  Technical  Bulletin  59-29;  AD-233  008. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  303 

Research  and  development  in  Doppler  training  during 
and  since  World  War  II  is  described.    The  effective- 
ness of  Doppler  training  in  improving  the  ability  al 
sonar  students  to  determine  Doppler  is  evaluated,  and 


planned  modificatians  of  Ekjppler  training  to  increase 
the  effectiveness  of  Dtjppler  training  are  investigated. 
The  results  of  this  research  indicate  that;  (1)  the 
average  ability  of  sonar  students  to  judge  Doppler  is 
significantly  improved  through  training;  (2)  the   par- 
ticular instructor  who  teaches  Doppler  greatlv  affects 
the  results  of  training;  (3)  students  who  are  poor 
judges  of  Doppler  before  training  do  not.  even  though 
they  improve,  reach  a  proficiency  level  adequate  for 
fleet  performance;  (4)  initially  superior  judges  of 
Doppler  improve  through  training  and  do  maintain  a 
proficiency  level  adequate  for  fleet  performance;  and 
(5)  from  an  economics  viewpoint  more  might  be 
accomplished  by  selecting  for  Doppler  ahilir\'  than  by 
training  poor  judges  of  Doppler.  (Author)  (See  also 
PB  146  304) 


>kval  Pn-soonel  Research  Field  Activity,  San  Diego, 

Calif. 
THE  PR(3FICIENCY  OF  PACIFIC  FLEET  SONAR- 
MEN  IN  THE  USE  OF  ELECTRONIC  TEST  EQUfl»- 
MENT,  by  Adolph  V.  Anderson  and  Edward  J. 
Pickering.    Nov  59,  30p.  Bulters  Tfechnical  BuDetin 
59-30;  AD-233  620. 
Order  from  LC  ml$2. 70,  phK  80  HJ  147  274 

A  test  designed  to  measure  afaUtty  to  use  electrcHuc 
test  equipment  was  administered  to  396  ftdfic  Fleet 
Bonarmen  as  part  of  a  general  survey  at  sonar  per- 
sonnel.   Ob  the  average,  the  ability  at  sonarmen  to 
operate  volt  ohm  meters,  vacuum  tube  volt  meters, 
oscilloscopes,  and  signal  generators  was  poorer  than 
desirable.    Sonarmen  below  the  grade  ctf  chief  petty 
officer  who  were  assigned  to  belioopcer  squadrons 
performed  at  a  lower  level  than  sonarmen  in  other 
assignments.    Possible  remedial  measures  include  tbe 
development  of  standard  proficiency  measures  in  the 
practical  application  of  electronic  test  equipment;  the 
development  of  one  or  more  experimental  training 
courses  in  the  use  of  electronic  test  equipment;  ad- 
ministrative action  to  cause  closer  agreement  between 
practical  factors  requirements  for  sonarmen  and  per- 
formance on  electronic  test  equipment;  and  tbe  Invea- 
tigatian  of  tbe  feasibility  of  developing  a  training  de- 
vice to  provide  simulated  experience  in  tbe  use  of 
electrcpic  test  equipment.  (Aurfaor) 


Naval  Personnel  Research  Field  Activity,  San  Diego, 

Calif. 
A  STUDY  OF  WEIGHTING  FACTORS  USED  IN  NROTC 
SELECTICW.  by  Bernard  Rimland.  July59,  28p.  11  refs. 
BuPers  Technical  bulletin  59-24;  AD- 231  132. 
Order  from  LC  mi$2.  70,  phK  80  PB  146  344 

The  weighting  of  the  various  selectian  factors  in  NROTC 
NROTX:    selecticMi  was  explored.    ITie  findings  indicate 
that  weighting  the  Navy  CoU^e  Apdtude  Teat  scores 
by  a  factor  of  4  and  weighting  High  School  Grades  by  a 
factor  of  6  resulted  in  the  greatest  assurance  of  ax::a- 
demic  success.    In  order  to  predict  career  noocivation 
it  was  determined  that  equal  weights  should  be  assigned 
to  the  Career  Motivation   Questtonnaire  and  to  the 
career  motivation  item  on  the  Interview  Forni.  Though 
the  interview  (other  than  the  career  motlvatian  item) 
has  never  been  found  to  be  very  valid  in  the  Navy 
setting,  it  tias  in  the  past  been  given  approximately  50% 
of  all  the  selection  weight  by  the  State  Selection  Com- 
minees.    A  new  selectitxi  procedure  has  been  developed 


i 
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and  promulgated  tn-  the  Chief  of>tevaJ  Personnel  for 
use  b\  the  Stare  Selecuor  Comnunees.    The>-  snoulc 
result  in  gjving  preaier  wei^:  to  the  acadenuc  and 
career  niotivaaor  factors  aiil  reducing  -J^e  effective 
weight  assigned  to  the  inier\1je«.    (Author) 


Psycholc^caJ  Corp.  ,  Nen   i'ork 
A^    APPLICATION  OF  LEAJRMNG  THEORIES  TO 
THE  TRAIMNG  OF  RADIO  jCODE  OPERATORS 
by  Albert  K-   Kurtz.    TechmaaJ  rept.   no.  2  or  Con- 
tract Nonr-2519<00).    Sep  5QJ  19p.   g  refs. 
AD- 226  228.  j 

Order  from  LC  niiS2.  40.  phl3.  30         PB  146  612 

It  order  to  determine  the  relative  merits  of  two  ex- 
perimental methods  and  a  cojirrol  method  of  training 
radio  code  operators  to  recejve  International  Morse 
Code  at  a  high  rate  of  speed,  i  .Navy  recruits  under- 
going training  in  radio  code  ^ere  subiected  to  special 
instrucuon,  stxne  during  the ifirst  two.  and  others 
during  the  first  4  weeks  of  thtir  24  week  course. 
Some  of  the  learning  principles  utilized  m  the  experi- 
ment were;  reinforcement    n)aintenance  of  interest, 
prevention  of  learning  of  err()neous  responses 
unidirecuonal  confusion,  overieaming.  concentrauor. 
or  difficult  material,  developbieni  of  abilitv  to  re- 
spond to  stimulus  within  varied  contexts,  realism, 
and  praise  and  encouragement.    The  four- week  ex- 
perimental method  proved  mare  effective  than  the 
two- week  method.    Although  trte  results  of  tests  with 
the  control  groDp  were  sliph-Jy  higher  than  those  »  ith 
the  experimental  four- week  group,  it  was  felt  that 
the  experimental  method  mayiactuaJly  be  superior  to 
the  control  method.    Apart  frcim  teaching  effective- 
ness, the  eiqjerimental  method  produced  an  intrinsi- 
cally more  interesting  course'  than  the  control 
method,  and  it  was  suggested  that  some  of  the 
former's  characteristics  miglir  be  used  ir  the  later 
stages  d  the  twenty-four  weet  course  to  combat 
monotony.    This  rtiould  improve  the  present  low- 
morale  of  radio  code  srujentsi 


Psychological  Corp. ,  New  Y0rk. 
RECENT  DEVELOPMENTS,    PRACTICES,    AND  RE- 
SEARCH IN  THE  FIELD  CF  CODE  LEARNING,  bv 
Albert  K.   Kurtz.    Technical  r^.  no.   1  on  Contract 
Nonr-2519<00).    Sep  59.   54p.  45  refs.  AD-227  063. 
Order  from  LC  mi$3.  60,  ph$?l  30  PB  148  611 

Contents:  I 

Transmission  speeds  for  code* reception  practice 

Ttane  speed 

Order  al  presentation  erf  signals 

Rate  of  introduction  and  grouping  of  signals 

Amount  al  practice  per  signal 

Types  of  practice  materials 

Code- voice  method 

Learning  theory,  instructional jtechniques,  and  train- 
ing aids  I 
Arrangement  of  practice  time  * 
Typical  progress  in  code  learning 
Code- reception  errors  j   " 
Accuracy  standards  ! 
Variety  and  antimcxiotony  procedures 
Prediction  at  success  after  tratiing  has  begun 
Code  sending 
Code  typing 
Criteria  erf  code  receiving  prof  ciency 
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School  of  Aviatior  Medicine  [Brooks]  AFB,   Tex 
PROa^BfLm-  AND  STATISTICS  IN  ITEM  ANALYSIS 
A.ND  CLASSIFICATION  PROBLEMS.    SOME   RESLT_T«; 
ON  THE  DISTRIBLTION  OF  THE  W-CLASSinC*i- 
TION  STATISTIC  by  Rosedith  Sitgreaves  (Teachers 
Coll.,  Columbia  U.).  Sep  57,  23p.  4  refs.  Rept.  56-3 
AD- 157  6P-. 
Order  from  LC  miS2.  70,  phS4.  80  PB  146  161 

The  classical  problem  of  classification  is  concerned 
with  classifying  an  individual  as  coming  from  one  of 
two  popuianons,  on  the  basis  of  p  measurements 
made  or  hun.    It  is  assumec  that  the  p  measurements 
have  a  mulrjvariaie  normal  distribution  in  each  popt- 
iaaor  witfc  the  same  co\ariance  matrix  bu:  with  dffer- 
eni  mean  values.    The  parameter  %'alues  are  unknowr. 
but  can  be  esnmatec  from  samples  of  known  population. 
The  present  paper  piv-es  a  series  representation  for 
the  sampling  distribuiior  of  the  class  if  icaiior  statistic 
W,  proposec  for  this  problem  by  Anaerson,  ir  the  case 
when  the  two  samples  of  knovx  population  are  of 
equal  size.    (Author) 


Washington  U. ,  Seanle.    [Div.  of  CounseUnc  and 

Testing  Ser\nce6] 
DIFFERENTLU-  PREDICTION  OF  ACADEMIC 
SUCCESS,  by  Paul  Horst.    Rept.  on  Conrraci  Nonr- 
477(06)  and  Public  Health  Research  Gran:  M-743(C3) 
May  59,  37p.  33  refs. 
Order  from  LC  miS3.  00,  ph$6.  30  PB  146  463 

The  report  is  di\'ided  into  the  following  parts:  (A) 
Philosophy  and  principles  of  differenual  prediction:  (B) 
Variables  of  differential  prediction:  (C)  Methodoloncal 
research:  (D)  Experimental  research:  (E)  Application 
(rf  the  differential  prediction  program:  (F)  Hieh  speed 
electronic  computer  programs:  (G)  Special  problems: 
and  (H)  Need  for  cooperative  programs. 


Washington  U. .  Seanle.  Div.  of  Counselinc  and 

Testing  Services. 
RELATIONSHIP  BET^'EEN  PREADMISSION  VARIA- 
BLES A.NT>  SL'CCESS  IN  COLLEGE,  bv  Paul  Horst. 
Rejx.  on  Contraa  Nonr-47''(08)  and  Public  Health  Re- 
search Grant  M-743(C3).    June  59.   I2lp.    AD-219  2*4 
Order  from  LC  miS6.30.  phSl9.80  PB  146  601 

The  relationships  between  certain  preadmission  and 
college  success  variables,  as  determined  b\  grade 
point  averages,  were  studied.   Three  general V-pes  of 
admissions  variables  were  anah-zed:  (a)  hieh  school 
grades,  (d)  numuer  of  high  school  units,  and  (c)  test 
scores.   The  main  part  of  the  stud\-  was  concentrated 
on  the  group  of  students  entering  the  Umversit>  of 
Washington  in  the  fall  of  1955.  but  data  from  the 
entering  classes  of  1953  and  1954  were  also  included 
for  comparative  purposes.    In  aU,  over  7.500  students 
were  included.   The  results  of  the  study  indicate  that: 
(l)the  best  preadmission  prediaors  varv  sr eat Iv  from 
one  college  course  area  to  another:  (2)  the" best  eroup 
erf  prediaars  are  the  high  school  grade  point  averages: 

(3)  the  next  best  group  (rf  prediaors  are  test  scores: 

(4)  number  of  high  school  units  are,  in  general,  poor 
or  very  poor  prediaors  of  college  success  as  meas- 
ured b\'  grade  point  averages:  (5)  the  single  best 
preadmission  variable  is  the  all  academic  high  school 
grade  point  average:  and  (6)  the  grade  prediaions 
based  on  a  number  of  different  high  school  grade 


averages  and  test  scores  are  better  predictors  of 
college  success  than  all  academic  high  school  grade 
point  average.   (Author) 

Psychology 


Applied  Psychology  Panel,  Office  of  Scientific 

Research  and  Development. 
THE  USE  AND  DESIGN  OF  SYNTHETIC  TRAINERS 
FOR  MILITARY  TRAINING,  by  Dael  Wolfle . 
6  July  45,  declassified  8  Mar  55.  42p.  37  refs. 
OSRD  rept.  no.  5246;  ATI -35  348. 
Order  from  LC  mi$3.30.  ph$7.80  PB  146  809 

A  good  trainer  has  three  essential  characteristics: 
(1)  practice  on  the  trainer  leads  to  substantial  im- 
provement on  the  equipment  the  men  are  being  trained 
to  operate;  (2)  a  good  trainer  provides  reliable  infor- 
mation on  the  quality  of  the  men's  performance;  (3) 
mechanically  and  electrically  it  is  as  simple  and 
rugged  as  possible.   It  is  necessary  to  plan  carefully 
an  instructional  program  using  a  trainer.  Instructions 
for  the  proper  use  of  a  trainer  should  be  prepared  as 
the  trainer  is  being  developed,  and  distributed  with  the 
trainer.  Trainers  possess  some  advantages  over  real 
equipment  for  practice.  (1)  They  are  generally  safer, 
more  economical,  and  more  readily  available.  (2)  On 
a  trainer  it  is  possible  to  break  up  a  complex  task  into 
simpler  elements  .  (3)  It  is  usually  easier  to  give  men 
exact  information  about  their  errors  and  successes  on 
a  trainer  than  on  real  equipment.  The  steps  to  follow 
in  developing  a  new  trainer  or  in  evaluating  an  existing 
one  are  outlined  in  this  report. 


Applied  Mathematics  and  Statistics  Labs. , 

Stanford  U.  .  Calif. 
APPLICATION  OF  STIMULUS  SAMPLING  THEORY 
TO  SITUATIONS  INVOLVING  SOCIAL  PRESSURE, 
by  Patrick  Suppes  and  Franklin  Krasne.    Technical 
rept.   no.  24  on  Contract  Nonr-225(17).    10  Sep  59, 
39p.   12  refs.  AD-226  681. 
Order  from  LC  mi$3.  00,  ph$6.  30         PB  148  614 

The  hypothesis  that  ultimately  group  behavior  can  be 
explained  entirely  in  terms  of  the  behavior  of  the  in- 
dividuals who  constitute  the  group  is  presented.    The 
quantitative  formulations  of  stimulus- response- 
reinforcement  theory  provide  the  conceptual  tools  for 
effecting  this  assumption.    An  interaction  situation  is 
conceived  of  as  one  io  which  each  member  of  a  group 
provides  stimuli  and  reinforcements  for  every  other 
member  of  the  group  with  the  behavior  of  each  mem- 
ber entirely  explicable  on  an  individual  basis,  given 
the  sequence  of  stimuli  and  reinforcements  imping- 
ing on  him.    In  the  social  situation  objective  stimuli 
and  the  behavior  of  other  members  of  a  group  com- 
bine to  form  the  relevant  stimulus  situations  for  each 
subject.    It  is  felt  that  considerable  analytic  advan- 
tage is  derived  from  the  £^)plication  of  a  quantitative 
theory  of  individual  behavior.    Through  its  use  it  is 
possible  to  make  highly  specific  deductions  about  the 
extent  of  operation  of  cenain  events  which  are  not 
directly  observable  but  which  may  reasonably  be 
postulated  to  exist;  i.  e.  ,  secondary  self- reinforce- 
ment al  responses  well  established  in  everyday  ex- 
perience.   The  magnitude  of  the  effects  of  these 
secondary  reinforcements  is  con^jared  to  that  of  the 
more  directly  controlled  social  support.  377 


Applied  Mathematics  and  Statistics  Labs. ,   Stanford 

U. .  Calif. 
STIMULUS  SAMPLING  THEORY  FOR  A  CONTINUUM 
OF  RESPONSES,   by  Patrick  Suppes.    Technical  rept. 
no.  25  on  Contract  Nonr-225(I7).    11  Sep  59,   38p. 
4  refs.  AD-226  640. 
Order  from  LC  miS3.  00,  ph$6.  30  PB  148  615 

Stimulus  sampling  theory  is  extended  to  situations  in- 
volving a  continuum  erf  possible  responses.    The  ex- 
perimental situation  consists  of  a  sequence  of  trials. 
On  each  trial  the  subject  makes  a  response  from  a 
continuum  of  possible  responses.    His  response  is 
followed  by  a  reinforcing  event  indicating  the  correct 
response  for  that  trial.    Stimulus  sampling  theory  re- 
quires a  complicated  process  which  involves  the  con- 
ditioning and  sampling  of  stimuli.    The  postulate  is 
given  that  the  conditioning  of  each  stimulus  is 
smeared  over  a  certain  interval  of  responses,  possi- 
bly the  whole  rontinuum.    Thus,  the  ccmditioning  of 
any  stimulus  may  be  represented  by  a  smearing  dis- 
tribution.   Conditioning,   sampling  and  response  axioms 
are  presented  w^ich  state  specific  hypotheses  about 
the  assumed  sequence  of  events  on  any  trial.    General 
theorems  are  given,  and  cases  of  nonccmtingent  rein- 
forcement are  examined. 


California  U. ,  Berkeley. 
THE  STABILITY  OF  PERSONALITY  RATINGS  OVER 
TWO  DECADES,  by  Read  D.  Tuddenham.  Technical 
rept.  no.  3  on  Adolescent  Growth  Study,  Contract 
[Nonr-222(14)].   1957,  39p.  9  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  822 

The  present  report  is  concerned  with  the  stability  of  a 
broad  variety  of  personality  ratings,  an  important  class 
of  variables  often  used  in  psychological  research  as 
criterion  measures.    The  findings  are  offered  despite 
certain  methodological  shortcomings- -few  cases  and  a 
lack  of  strict  comparability  in  the  "before"  and  "after" 
rating  contexts --because  of  the  extreme  paucity  of  such 
reports,  and  because  of  the  light  the  results  throw  upon 
the  predictive  validity  of  ratings  explicitly  intended  to 
tap  different  levels  of  personality  organization. 


California  U. ,  Berkeley. 
STUDIES  IN  CONFORMITY  AND  YIELDING.  III. 
THE  SEX  COMPOSITION  OF  THE  GROUP  AS  A  DE- 
TERMINANT OF  YIELDING  TO  A  DISTORTED 
NORM,  by  Read  D.  Tuddenham,  Philip  D.  Macbride, 
and  Victor  Zahn.   Technical  rept.  no.  4  on  Contract 
[Nonr-222(14)].    1958,  8  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  823 

This  report  describes  an  experiment  intended  to  ex- 
plore the  influence  upon  yielding  of  the  structure  of  the 
normative  social  situation  and  the  qualities  attributed 
to  those  who  compose  it. 


California  U. ,   Berkeley. 
STUDIES  IN  CONFORMITV  AND  YIELDING.    IV. 
THE  INFLUENCE  UPON  JUDGMENT  OF  AN 
AVOWEDLY  DISTORTED  NORM,   by  Read  D.  Tudden- 
ham.   Technical  rept.  no.  5  on  Contract 
[Nonr-222(14)].    1958.  29p.  5  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  824 
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A  norm  need  noc  be  believed  to  exert  Influence,  and 
the  effectiveness  of  palpably  false  propaganda  may  be- 
come somewhat  more  intelligible.    To  explore  this 
matter  further,  an  earlier  experiment  on  yielding  was 
repeated  exactly,  except  for  explaining  to  the  subjects 
that  the  alleged  norm  was  itself  distorted  and  not 
always  trustworthy.    (See  also  PB  148  823) 


California  U.  ,  Berkeley.  , 
STUDIES  IN  CONFORMITV  AND  YIELDING     V 
THE  INFLUENCE  UPON  JUDGMENT  OF  A  MODER- 
ATELY DISTORTED  NORM,   by  Read  D    Tuddenham 
Technical  repc.  no.   6  on  Contract  fNonr- 222(14)1 
1958.    15p.   4  refs.  I  ^  ^     '^' 

Order  from  LC  mi$2.  40.  jjt\%3.  30  PB  148  825 


The  present  experiment  attempts,  under  conditions  of 
laboratory  control,  to  inve$tigate  the  more  typical 
situation  in  which  the  discrepancy  between  self  and 
others  is  moderate,  and  th<»  group  norm,   if  not  verid- 
ical, is  at  least  not  grossly  false.    In  this  treatment, 
tension  arising  from  awareness  of  discrepancy  be- 
tween self  and  ochers  is  much  reduced,   but  the  valid- 
ity d  the  norm  is  not  undermined.    This  paper  de- 
scribes the  individual  and  group  differences  which  re- 
sult as  compared  with  the  other  experimental  varia- 
tions.   It  is  specifically  concerned  with  whether  re- 
duced pressure  produces  a  $ubstantial  number  of  non- 
yielders,  or  whether  the  relatively  greater  acceptabil- 
ity d  the  pseudonorm  actually  enhances  its  influence 
upon  judgment.    (See  also  PB  148  824) 


AND  YIELDING.    VI. 


California  U.  ,   Berkeley. 
STUDIES  IN  CONFORMITY 

THE  INFLUENCE  UPON  JUDGMENT  OF  A  GENU- 
INE NORM,  by  Read  D.  Tuddenham  Technical  rept 
no.  7  on  Contract  [Nonr-222l(14)].  1958.  13p.  5  refs 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  826 
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The  present  paper  describe 
the  norm  itself  is  genuine  _^ 
other  variables  of  the  situat 
previous  experiments.  Whil 
previous  studies,   the  prese 

a  study  of  conforming  rathe.  „. 

the  subjects  need  not  surrender  thei/ovm  judgment^ 
to  accept  those  ct  the  group,  j  The  two  hypotheses  erf 
this  investigation  were  suggested  by  previous  experi 
ments,  and  may  be  stated  as  follows:  first,  a  norm 
which  does  not  conflict  with  tidividual  experience  in- 
duces convergence  of  judgmetit  in  the  group;  second 
this  convergence  is  more  mairked  the  greater  the  am 
biguity  of  the  stimulus  situation,  1.  e. .  most  marked 
on  opimons.   least  marked  onj  visual  discriminations 
(See  also  PB  148  825) 


California  U.  ,  Berkeley. 
STUDIES  IN  CONFORMITY 
SOME  CORRELATES  OF  YI 
TORTED  GROUP  NORM,  by 
Technical  rept.   no,   8  on  Contract 
1958.   16p.   11  refs. 
Or^r  from  LC  mi$2.  40,  ph$i  30         PB  148  827 


AND  YIELDING.    VII. 
LDING  IXD  A  DIS- 
^ead  D.   Tuddenham. 
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(See  also  PB  148  826) 
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California  U.  ,  Berkeley. 
STUDIES  IN  CONFORMITY  AND  YIELDING     VIII 
THE  YIELDING  EXPERIMENT  FROM  THE  POINT 
OF  VIEW  OF  THE  SUBJECT,   by  Read  D.  Tuddenham 
and  Philip  D.  Macbride.    Technical  rept.   no,  9  on 
Contract  [Nonr- 222(14)].    1958,  33p.    11  refs. 
Order  from  LC  mlJ3,  00.  ph$6,  30         PB  148  828 

The  present  paper  pursues  the  inquiry  further  by  con- 
sidering what  experimental  subjects  had  to  say  about 
their  experience,  and  what  relationships  exist  be- 
tween the  way  a  subject  perceived  the  situation  and 
his  tendency  to  yield,  (See  also  PB  148  827) 


California  U.  ,  Berkeley. 
STUDIES  IN  CONFORMITY  AND  YIELDING     IX 
INFLUENCE  OF  CONFIDENCE  UPON  RESISTANCE 
OF  PERCEPTUAL  JUDGMENTS  TO  GROUP  PRES- 
SURE, by  Philip  D,   Macbride.    Doctoral  thesis.   Tech- 
nical rept.  no.   10  on  Contract  [Nonr-222(14)J.    1958, 
40p.    10  refs. 
Order  from  LC  ml$3. 00,  ph$6.  30         PB  148  829 

The  present  research  explored  the  relationship  be- 
tween confidence  and  yielding.    It  was  hypothesized 
that  yielding  is  an  inverse  function  of  confidence  and 
that  confidence  in  one's  perceptual  judgments  Is  at 
least  in  part  dependent  on  the  accuracy  with  which  one 
has  made  similar  judgments  in  the  past.    Two  princi- 
pal questions  were  investigated:  (1)  do  subjects  who 
are  "good"  at  a  given  perceptual  task,  that  is,  make 
few  errors,  yield  less  than  subjects  who  are  not?  and 
(2)  wiU  subjects  who  are  forced  to  make  errors  on  a 
training  series  subsequently  yield  more  than  subjects 
who  are  not?  (See  also  PB  148  828) 


California  U. .  Los  Angeles. 
A  THEORY  OF  STIMULUS  DISCRIMINATION  LEARN- 
ING, by  Richard  C.   Atkinson.    Technical  rept,  no.    1 
on  Contract  Nonr-233(58),    11  May  59.  38p,   20  refs 
Order  from  LC  mi$3.  00,  ph$6,  30  PB  146  602 

This  paper  presents  a  theory  of  discrimination  learning 
For  simplicity,  the  analysis  will  be  restricted  to  situa- 
tions where  only  one  of  two  stimuli  is  presented  on 
each  trial;  the  subject's  task  is  to  learn  to  respond 
appropriately  to  them.    However,  the  theory  can  be 
readily  generalized  to  situations  involving  more  than 
two  stlmulj.    The  experimental  situation  involves  a 
series  of  discrete  trials.    On  each  trial  one  of  two 
stimuli  (Si  or  Sj)  is  presented.    To  the  presentation 
of  Sj,  the  subject  makes  one  of  two  responses  (Aj  or 
A2);  these  responses  are  mutually  exclusive  and  ex- 
haustive. 


Colorado  U. ,  Boulder. 
SOME  PERSONALITY  CORRELATES  OF  CONCEPT 
CHANGE  BY  ENTERTAINMENT  OF  CONTRADIC- 
TORY PREMISES,  by  O.  J.  Harvey  and  Don  Beverly 
(U.  of  Florida).   Technical  rept.  no.   1  on  Contracts 
Nonr-1147(07)  and  Nonr -21 49(02).    [1959)  22p.   19  refs. 
AD- 225  586. 

Order  from  LC  mi$2.70,  ph$4.80  PB  148  564 

Under  the  assumption  that  concepts  or  opinions  once 
formed  channel  an  individual's  cognitive  funaioning 
and  blind  him  to  alternatives  not  implied  In  the  concept. 


137  subjects  (Ss)  were  exposed  to  treatments  designed 
to  render  their  conceptual  schema  less  closed.    Indi- 
viduals higher  in  authoritarianism  were  assumed  to  be 
more  disposed  toward  keeping  their  concepts  intact. 
Subjects  with  a  strong  stand  against  the  sale  and  drink 
of  alcohol  were  exposed  to  a  communication  favoring 
sale  of  alcohol  which  was  presented  to  them  as  having 
come  from  a  source  of  either  high  or  lowauthoritative- 
ness.    Following  exposure  to  the  commanication,  half 
(rf  the  Ss  were  retested  on  their  attitudes  toward 
alcohol  (No  Role  condition)  while  the  other  half  were 
retested  after  they  had  written  arguments  in  favor  of 
alcohol  (Rode  condition).    Subjects  were  also  tested  on 
their  accuracy  of  perception  of  the  major  arguments 
in  the  communication.   The  more  authoritarian  Ss 
showed  less  change  in  their  opposition  to  alcohol  fol- 
lowing their  presentation  of  arguments  favorable  to  it. 
They  also  failed  to  perceive  the  main  arguments  of  the 
pro-wet  communication  to  an  extent  significantly 
greater  than  did  Ss  lower  on  this  dimension.   The 
authorltativeness  of  source  did  not  significantly  inter- 
act with  authoritarianism  and  role  playing  was 
expected. 


Educational  Testing  Service.  Princeton.   N.  J. 
DEVELOPMENT  OF  THE  TEST  "FORMULATING" 
HYPOTHESES",  by  Norman  Frederiksen.   Rept.  on 
Contract  Nonr-2338(00).    June  59,   26p.  AD-218  573. 
Order  from  LC  mi$2.  70.  phf4.  80  PB  146  407 

The  steps  in  the  development  of  an  experimental  test 
called  Formulating  Hypotheses  are  described.    The 
test  is  Intended  to  measure  ability  to  interpret  data  in 
the  manner  of  a  research  scholar  who  is  trying  to 
make  sense  of  research  findings.    Statistical  results 
obtained  in  the  course  of  development  d  the  test  are 
described.  (Author) 


Educational  Testing  Service.  Princeton,  N.  J. 
EXPERIMENTAL  STUDIES  OF  HOMOGENEOUS 
GROUPING.    A  REVIEW  OF  THE   LTTERATURE,  by 
Ruth  B.  Ekstrom.   Rept.  on  Contraa  Nonr -221 4(00). 
Apr  59,  30p.  44  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  461 

"The  findings  of  this  survey  can  be  divided  into  three 
major  groups:  (a)  thirteen  studies  which  found  differ- 
ences, having  or  approaching  significance,  favoring 
homogeneous  grouping,  (b)  fifteen  studies  which  found 
no  differences  in  achievement  in  homogeneous  or 
heterogeneous  groups,  or  which  found  homogeneous 
grouping  detrimental,  and  (c)  five  studies  which  gave 
mixed  results,  partially  favorable  and  partially  un- 
favorable to  homogeneous  grouping.   The  studies 
covered  grade  levels  from  elementary  school  through 
college  and  dealt  with  a  wide  range  of  subject  matter. 
No  consistent  pattern  for  the  effectiveness  of  homoge- 
neous grouping  was  found  to  be  related  to  age,  ability 
level,  course  content,  or  method  ol  instruction. 

Family  Relations  Center.  San  Francisco,  Calif. 
CHANGES  IN  NONCONFORMIST  ATTITUDES  IN- 
DUCED BY  CLOSED  LIVING  GROUPS,  by  E.  K.  Gun- 
derson,  J,  Douglas  Grant,  and  Kelley  B.  BaUard. 
Technical  rept.  na   12  on  The  Rehabilitation  erf  NavdJ 
Disciplinary  Offenders,  Contract  Nonr- 1535(00). 
28  July  59,  3lp.  7  refs.  AD-226  285. 
Order  from  LC  mi$3,  00.  ph$6,  30  PB  147  187 


The  relationship  of  attitude- change  of  delinquency- 
prone  subjects  to  the  following  factors  in  the  closed 
living  group  design  was  studied:  (1)  subject's  maturity 
level;  (2)  effectiveness  of  the  supervisory  team;  (3) 
interaction  of  these  variables;  (4)  the  maturity  level  of 
the  group;  and  (5)  duration  of  the  s^jervisor-groiq) 
relatio/iship.    The  findings  indicated  that  delinquency- 
prone  attitudes  could  be  significantly  reduced  in  high 
maturity  confinees  by  utilizing  a  closed  living  group 
program  with  effective  supervision  over  a  period  of  9 
weeks.    High  maturity  coiifinees  have  a  potential  for 
attitude- change,  but.  unless  subjected  to  an  appro- 
priate retraining  program,  this  potential  is  not 
realized. 


Family  Relations  Center,   San  Francisco,  Calif. 
THE  RELATIONSHIP  OF  DELINQUENCY  POTEN- 
TIAL SCALE  SCORES  OF  NAVAL  RECRUITS  TO 
LATER  MILITARY  PERFORMANCE,   by 
E.   K.  Gunderson,   Kelley  B.   Ballard,  and  P.   S   Huge. 
Technical  rept.  no.  9  on  The  Rehabilitation    of  Naval 
Disciplinary  Offenders,  Contract  Nonr- 1535(00). 
8  )uly  59,  27p.  6  refs.  AD-226  283. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  186 

A  119-ltem  scale  for  measuring  delinquency-prone 
social  attitudes  was  administered  to  a  sample  of 
20,  000  Navy  recruits.    A  follow-up  survey  of  the  mil- 
itary records  of  these  men  was  made  3  yr  later. 
From  this  survey  a  sample  of  1339  men  who  had 
shown  serious  nonconformity  and  882  men  with  clear 
records  high  conduct  marks  was  obtained.    The  fol- 
lowing variables  were  studied  to  determine  their  re- 
lationship to  later  delinquent  behavior:  (1)  age  at  en- 
listment; (2)  school  grade  completed;  (3)  General 
Classification  Test  scores;  (4)  Armed  Forces  Quali- 
fication Test  scores;  and  (5)  scores  on  the  camp 
Elliott  Delinquency  Batential  Scale  (DP).    Applying  the 
criteria  17  years  at  age,  tenth  grade  or  less  edu- 
cation, and  DP  score  above  24  in  recruit  screening 
should  reduce  the  number  of  serious  disciplinary 
offenders  in  the  fleet  by  almost  20%  while  eliminating 
only  8%  of  the  total  recruit  population.    The  majority 
of  the  nonoffenders  screened  out  would  be  of  poor  or 
marginal  quality  for  the  Naval  service. 


Family  Relations  Center,   San  Francisco,  Calif. 
RESTORATION  PREDICTION  SCALES,  by  Kelley  B. 
Ballard,  R.   R.  McHenry  and  J.  Douglas  Grant. 
Technical  rept.  no.    14  on  Rehabilitation  Research, 
CcMitract  Nonr- 1535(00).    28  July  59,   14p.  4  refs. 
AD-226  391. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  147  188 

Over  the  past  four  years,  an  attitude  test  consisting 
of  true-false  items  has  been  administered  to  Navy  and 
Marine  court-martialed  prisoners  as  they  entered  a 
Retraining  Command.    The  items  have  been  repeatedly 
analyzed  against  a  success-upon-restoratlon-to-duty 
criterion.    Resulting  scales  have  low  reliabilities  and 
validities.    However,  poor  as  these  scales  are.  they 
have  norms  which  suggest  that  50%  of  the  confinees 
could  be  returned  to  duty  with  an  85%  success  rate. 
Present  screening  returns  50%  with  less  than  60%  suc- 
ceeding.   A  separate  report  will  cover  efforts  at  res- 
toration prediction  baseidupaaforced-cboice  responses 
at  times  erf  release  from  confinement.   It  may  be  that 
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several  components  such  a^  these  can  be  combined 
into  a  more  powerful  predidtive  instrument.  (Author) 


idti 


Laboratory  of  Social  Relations.   Harvard  U. , 

Cambridge,   Mass. 
PERCEPTUAL  AND  COGNflTIVE  PROCESSES  IN 
INTERPERSONAL  RELATIONS,  by  Renato  Tagiuri. 
Final  rept.  on  Contract  NSt^ri -07670.    30  June  59,   33p. 
17  refs.  AD-218  783. 
Order  from  LC  miS3.  00,  pi$6.  30  PB  146  683 

Contents: 

Perception  and  cognition  of  ^rsons  as  objects 
Symposium  on  person  perc^tion 

Perception  of  feelings  of  lik^  and  dislike  among 

members  of  groups 

Perceptual  grouping  as  a  b^sis  for  visibility  of  inter- 
personal choice 

Mutuality  and  its  statistical  significance 

Unit  formation  In  the  perception  of  interpersonal 
attitudes 

Interpersonal  choice  as  a  stimulus 

Perceptual  failure  [ 

Sociometric  status  and  the  meaning  of  choice 

Comparing  perception  of  chpice  and  rejection 

Influence  and  liking  as  dimensions  of  dyadic  relation- 
ships 
Cognitive  and  perceptual  processes  in  judging  people 

Operating  characteristics  of  trait  lists  and  scales 

Sex  differences  in  inferring- personality  traits 

Movement  as  a  source  of  information  about  a  person 
Miscellaneous  projects  I 

Role  differentiation  and  estimates  of  group  opinion 


Sociometric  procedure  and 
status 


ts  effect  upon  choice 


Maryland  U.  ,   College  Pari . 
ASSOCIATIVE  STUDIES  OF  COMPLEX  CLUSTERING 
EFFECTS,  by  Charles  N.   Oofer.   Technical  rept. 
no.  26  on  Learning,   Retention,  and  Recovery  of 
Meaningful  Material,  Contract  Nonr- 595(04).  June  59, 
15p.   5  refs.  AD- 220  522. 
Order  from  LC   mi $2.  40,  pfc$3.  30  PB  146  689 

Associative  data  are  presented  which  seem  to  be  con- 
sistent with  the  general  notion  that  the  complex 
clustering  effects  reported  ijy  Gonzales  and  Cofer 
(AD- 209  896)  are  probably  attributable  .o  shifts  in 
distributions  of  associated  responses  as  a  conse- 
quence of  various  arrangements  at  modifiers.  The  6 
complex  clustering  effects  >«*iich  were  discussed  are: 
(1)  specificity  effect;  (2)  inappropriate  modification 
effects;  (3)  mediation  effects;;  (4)  mediated  conflict 
effects;  (5)  mediated  facilitation  effects;  and  (6)  ad- 
verb-verb effects. 


Maryland  U. ,  College  Pank 
IMMEDIATE  RECALL  OF  SENTENCES  AND  THE 
FACTORS  OF  MEANINGFUL  AND  ASSOCIATIVE 
RELATIONS  AMONG  SOME  OF  THEIR  CONSTIT- 
UENT WORDS,  by  Charles  N.  Gofer  and  Jean  C. 
Holroyd.   Technical  rept.  no.   24  on  Learning,   Reten- 
tion, and  Recovery  of  Meaningful  Materials,   Contract 
Nonr- 595(04).    June  59.   15p.   6  refs.  AD- 220  230. 
Order  from  LC  mi$2.  40,  ph|3.  30  PB  146  690 


Experiment  failed  to  find  evidences  in  recall  of  sen- 
tences of  effects  of  having  nouns  and/or  adjectives 
categorized  or  not.    Expectations  based  on  an  earlier 
report  by  Gonzalez  and  Cofer  (1958)  were  thus  not 
realized.    Kfowever,  evidence  was  obtained  that  asso- 
ciative connections  among  words,  as  measured  in  a 
free  association  test,   may  affect  recall  under  some 
conditions.  (Author) 


Psychological  Labs. ,  Carnegie  Inst,  of  Tech. , 

Pittsburgh.  Pa. 
VARIABLES  UNDERLYING  SOCIOMETRIC  STATUS, 
by  E.   P.   Hollander.    Final  rept.  on  Contract 
Nonr -1849(00).    June  59.  4p.   17  refs.  AD- 233  055. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  686 


Psychological  Labs.  ,  Carnegie  Inst,  of  Tech.  , 

Pittsburgh,  Pa. 
VARIABLES  UNDERLYING  SOCIOMETRIC  STATUS, 
VIL    AN    EXPERIMENTAL  STUDY  OF  IDIOSYN- 
CRATIC BEHAVIOR  AND  STATUS,    by  E.  P.  Hollandet 
Technical  rept,  on  Contract  Nonr- 1849(00).    May  59, 
12p.  2  refs.   AD-233  054. 
Order  from  LC  miJ2.  40,  ph^.  30  PB  146  522 

A  study  is  presented  to  test  the  view  that  leadership 
status,  measured  in  terms  of  influence  acceptance,  is 
affected  by  both  the  leader's  task  con^etence  and  his 
conformity  or  non- conformity  over  time.    Data  were 
gathered  in  a  laboratory  setting  from  12  groups  of  5 
members  each,  one  of  whom  was  a  confederate  who 
had  manifestly  high  task  competence  over  the  total  of 
15  trials  and  was  used  as  a  stimulus  person.    Non- 
conformity by  him  to  the  agreed  upon  procedural  norms 
of  the  group  was  introduced  experimentally  at  various 
times,  e.  g.  ,  early  or  late,  by  zones  of  5  trials  each. 
Influence  was  measured  by  the  number  of  trials  per 
zone  of  5  in  which  the  confederate's  recommended 
solution  was  accepted  as  the  group's  choice.    The  over- 
all increase  in  influence  acceptance  over  the  total  of 
15  trials  was  quite  marked  as  a  function  of  the  accum- 
ulation of  successive  evidences  of  task  competence  by 
the  confederate.    But  within  this  broad  effect  it  was 
found  that  the  absence  of  past  non -conformity  by  the 
stimulus  person  was  positively  related  to  the  group's 
acceptance  of  his  influence.    However,  there  was  an 
interaction  effect  in  the  predicted  direction  such  that 
non- conforming  behavior  after  a  zone  of  conforming 
behavior  yielded  high  influence  acceptance.    (Author) 
(See  also  PB  145  214) 


Psychological  Labs.  ,  Harvard  U.  .  Cambridge,  Mass. 
INFORMATION  AVAILABLE  IN  A  BRIEF  VISUAL 
PRESENTATION,  by  George  Sperling  (Bell  Telephone 
Labs. ).   Appendix  A  included  in  Final  rept.  29  May  57- 
31  Jan  59.  on  Contract  AF  33(038)14343.    31  Dec  59, 
56p.  85  refs.  AFCRC  TR-60-50. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  784 

An  improved  estimate  of  shon-term  memory  for  visual 
displays  was  obtained  by  giving  a  signal  subsequent  to 
the  presentation  that  selects  the  element  of  the  display 
on  which  the  subject  is  to  rq;>ort.    Papers  prepared  and 
brief  summaries  of  each  item  on  the  contract  are  also 
listed. 
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Research  Center  for  Group  Dynamics,  U.  of 

Michigan,  Ann  Arbor. 
STUDIES  IN  SELECTION  LEARNING.    II.    THE  EF- 
FECT OF   INFORMATIVE  AND  UNINFORMATIVE 
CUES   ON  THE  ACQUISITION  AND  RETENTION  OF 
INTENTIONAL  ITEMS,   by  Eugene  Bumstein.    Tech- 
nical rept.  no.   2  on  Contract  AF  49(638)367  and 
National  Science  Foundation  Grant  G-4951.   Ort  59, 
12p.  7  refs.   AFOSR-TN-60-263;  AD-231  032. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  146  311 

The  purpose  of  this  study  was  to  examine  the  effect  of 
the  informativeness  of  the  selection  cue  on  acquisition 
and  retention  under  conditions  erf  selection  learning. 
In  selection  learning,  unlike  ordinary  verbal  note 
learning,   subjects  learn  a  set  of  items  which  are  in- 
terspersed among  incidental  items  to  be  ignored.    The 
selection  cue  differentiates  between  the  intentional 
and  incidental  items.    The  findings  indicate  a  signifi- 
cant effect  in  memory  deriving  from  the  informative- 
ness of  the  selection  cue.    In  the  informative  condition 
the  intentional  items  consisted  of  two  odd  and  one 
even  digit  numbers  and  the  incidental  items  of  three 
even  digit  numbers  and  subjects  were  instructed  to 
learn  only  the  former.    In  the  uninformative  condition 
both  sets  of  items  were  the  same  but  the  intentional 
items  were  preceded  by  three  taps  and  incidental  by 
two  taps,  and  subjects  were  instructed  to  learn  only 
those  preceded  by  three  taps.    No  mention  of  the 
digital  composition  of  the  items  was  made.    The  find- 
ings show  that  when  the  cue  is  uninformative,  per- 
formance in  acquisition  and  retention  is  the  same  as 
in  ordinary  verbal  rote  learning.    With  informative 
cues,  however,  a  significant  gain  in  recall  is  ob- 
tained. (Author)(PB  145  101) 


Research  Center  for  Group  Dynamics,   U.  d 

Michigan,   Ann  Arbor. 
STUDIES  IN  SELECTION  LEARNING.    III.    FACILI- 
TATION AND  INTERFERENCE  EFFECTS  IN  SE- 
LECTION LEARNING,   by  Eugene  Bumstein.    Techni- 
cal rept.   no.  3  on  Contract  AF  49(638)367  and 
National  Science  Foundation  Grant  G-4951.   Oct  59, 
19p.   2  refs.   AFOSR-TN-60-264;  AD-233  378. 
Order  from  LC  mi$2.  40.'  ph$3.  30  PB  146  310 

Two  experiments  were  conducted  to  demonstrate  di- 
rectly facilitation  and  interference  effects  in  selection 
learning.    The  selection  learning  paradigm  involves 
the  simultaneous  presentation  of  intentional  and  inci- 
dental items  with  the  requirement  that  the  subject 
learn  only  the  intentional  ones.    In  experiment  1  an 
attempt  was  made  to  improve  the  performance  of  se- 
lection learners  in  acquisition  by  reducing  interfer- 
ence without  simultaneously  also  reducing  facilitation. 
Informative  cue  selection  learners  were  compared  for 
acquisition  rates  with  uninformative  cue  selection 
learners,  and  the  results  demonstrated  superior  ac- 
quisition rate  for  the  former.    In  experiment  2  an 
attempt  was  made  to  reduce  acquisition  rates  of  the 
selection  learners  by  requiring  short  response 
latencies.    The  results  showed  clear  superiority  of 
rote  learners  over  selection  learners  in  acquisition. 
In  retention  test  some  evidence  for  the  differential 
dissipation  of  interference  effects  was  obtained.    Most 
forgetting  was  obtained  for  rote  learners,  next  for 
selection  learners  with  uniformative  cues,  and  least 
for  selection  learners  with  informative  cues.  (Author) 
(See  also  PB  146  311) 


Research  Center  for  Group  Dynamics,  U.  erf 

Michigan,  Ann  Arbor. 
STUDIES  ON  DRIVE  AND  INCENTIVE  IN  PERCEP- 
TION.   I  .    SOME  EFFECTS  OF  DRIVE  ON  STIMU- 
LUS GENERALIZATION,  by  Donald  Dorfman.   Tech- 
nical rept.  no.  5  on  Contract  AF  49(638)367  and 
National  Sciences  Foundation  Grant  G-4951.    Feb  60, 
18p.  26  refs.    AFOSR-TN-60- 326;  AD-233  777. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  641 

Some  implications  of  the  hypothesis  that  the  effective 
or  perceived  intensity  of  a  stimulus  is  an  increasing 
function  of  drive  level  were  tested.    Implications  were 
derived  for  stimulus-generalization  data.   The  experi- 
mental results  confirmed  the  hypothesis:  (1)  an  in- 
crease in  drive  level  from  training  to  test  resulted  in 
a  shift  of  the  generalization  gradient  toward  the  lesser 
physical  stimulus  intensities;  and  (2)  a  decrease  in 
drive  level  from  training  to  test  resulted  in  a  shift  of 
the  generalization  gradient  toward  the  greater  prfiysi- 
cal  stimulus  intensities. 


Rutgers  State  U. ,   New  Brunswick,   N.  J. 
THE  SENSITIVITY  OF  EMPLOYEE  ATTITUDE 
QUESTIONNAIRES,    by  F.   K.  Berrien  and  William  H. 
Angoff .    Technical  rept.  no.   5  on  Ccmtract  Nonr- 
404(10).    Sep  59,   47p.   AD- 226  671. 
Order  from  LC  mi  $3.  30,  php.  80  PB  148  596 

Two  industrial  plants,  M  and  C,   under  the  same 
management,  doing  identical  work  but  separated  by 
several  hundred  miles,  were  surveyed  by  an  attitude 
questionnaire  on  two  occasions  separated  by  three  and 
a  half  months.   Just  before  the  second  survey  in  Plant 
C,  employees  were  informed  that  the  plant  would  be 
moved  to  a  distant  location  in  the  near  future.   Inter- 
views with  employees,   supplementing  the  question- 
naires, confirmed  the  expectation  that  attitudes  to- 
ward the  company  were  adversely  affected  by  the 
announced  plans.    However,  the  adverse  attitudes,  as 
expressed  on  the  questionnaire,   "scapegoated"  super- 
visors whose  behavior  had  not  actually  changed  as 
evidenced  by  other  questions.    No  similar  changes 
occurred  in  the  control  plant.    Because  the  majority 
of  the  questions  did  not  show  important  changes  in 
item  values  between  Time  1  and  2.  and  because  the 
observed  changes  appeared  in  far  greater  number  in 
only  one  shift  of  Plant  C.  it  is  suggested  that  ques- 
tionnaires (rf  this  type  may  be  less  sensitive  than 
sometimes  supposed.    The  usefulness  of  such  ques- 
tionnaires as  research  or  management  tools  in 
assessing  changes  less  drastic  than  the  one  described 
herein  may  be  questicmed.  (Author) 


Stanford  U. ,  Calif. 
SOME  ATTEMPTS  TO  MEASURE  TOLERANCE  FOR 
DISSONANCE,  by  Elliot  Aronson  and  Leon  Fe stinger. 
Technical  rept.  on  Contraa  AF  41(657)140.   Dec  58, 
18p.    WADC-TR-58-492;  AD- 207  337. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  286 

Individuals  differ  in  their  ability  to  tolerate  cognitive 
dissonance  introduced  in  laboratory  experiments.  The 
research  reported  in  this  paper  was  an  attempx  to 
develop  a  measure  of  tolerance  for  dissonance.   Five 
tests  were  developed,  four  of  which  were  administered 
to  the  predeternuned  criterion  groups.   Ncme  of  these 
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effectively  cUscriminaced  berween  subjects  whose  be- 
havior indicated  a  high  tolerance  for  dissonance  from 
those  whose  behavior  indicated  low  tolerance  for  dis- 
sonance.  A  different  approach  to  a  criterion  was  tried 
by  identifying  a  group  that  had  demonstrated  high  tol- 
erance in  a  real- life  situation.   These  were  students 
who  had  changed  majors  In  their  junior  year  of  college. 
A  personality  inventory  vfas  constructed  and  adminis- 
tered to  ex-engineering  majors  and  to  a  control  group 
at  engineering  majors.   Skibstantial  differences  in 
responses  appeared  in  six  areas.   The  general  effec- 
tiveness of  the  questionnaire  as  a  measure  of  toler- 
ance for  dissonance  muse  be  tested  by  adnunistration 
to  other  groups  that  have  recently  made  an  important 
life  decision,  such  as  changing  occupation  or  religion. 
(Author) 


Virginia  U.  ,  Charlotte^ille. 
STUDIES  IN  PROBLEM  $OLVING,  by  Frank  W. 
Banghart,  Arthur  J.  Bach|"ach,  and  Evan  G.  Partishall. 
Technical  rept.  on  Contract  Nonr-474<08).   Sep  59, 
50p.   17  refs.   AD- 226  663. 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  148  606 

I 
1 

Decision-  making  and  proljlem  solving;  group  structure, 
anxiety  and  problem  solving  efficiency;  interaction  of 
group  structure  and  anxiety  on  problem   solving 
efficiency;  and  GSR  responses  during  problem 
solving.  , 


[Washington  U. ,  St.  Louis,  Mo.  School  of  Medicine] 
THE  EFFECT  OF  ELEQTROCONVULSIVE  SHOCK 
ON  MALE  ALBINO  RAT$  WITH  EXPERIMENTALLY 
INDUCED  SENSORY  DEPICITS.  by  David  G. 
McDonald.    Progress  repc.  on  Contract  Nonr-816(06). 
30  June  59.  26p.    AD- 225  308. 
Order  from  LC  mi$2.  70,  |ph$4.  80  PB  146  688 

A  test  was  made  of  the  hyjpothesis  that  a  series  of 
electroconvulsive  shocks  (ECS)  produce  an  increase 
in  reactivity  to  a  variety  6f  environmental  stimuli  in 
the  male  albino  rat.    Groups  of  blind,  deaf,  and  anos- 
mic  animals  were  p)roduc0d.    After  allowing  sufficient 
time  for  recovery,  one-h$lf  of  the  animals  in  each 
group  received  a  series  d  15  ECS,  the  other  half  15 
pjseudo-ECS,  one  per  day  for  15  days.    All  animals 
were  then  trained  in  an  ei^closed  alley  straightaway, 
one  trial  per  day  for  20  d$ys.    Data  indicated  that  a 
series  otf  ECS  results  in  4ignificant  differences  in  be- 
havior, caused  by  a  general  increase  in  reactivity  to 
environmental  stimuli.   ($ee  also  PB  144  182^ 


Washington  U. ,  St.   Louis,  Mo. 
FACTOR  ANALYSIS  AND  RELATED  TECHNIQUES 
IN  THE  STUDY  OF  LEARNING.    A  REPORT  OF  A 
CONFERENCE  HELD  AT  WASHINGTON  UNIVER- 
SITY, SAINT  LOUIS.    MISSOURI,  19-20 FEBRUARY 
1959,  ed.  by  Philip  H.  Du^xDis.  Winton  H.  Manning, 
and  Carl  J.  Spies.    Techniical  rept.  no.   7  on  Contract 
Nonr-816(02).    Aug  59,   19l4p.   96  refs.   AD- 226  739. 
Order  from  LC  miJ8.  70,  ph$30.  30       PB  148  177 

Contents: 

An  analytic  approach  to  factor  analysis,  Philip  H. 

DuBois  I 

A  bibliography  of  factor  a(ialytic  studies  of  learning, 

Carl  J.  Spies 


The  triangular  method  of  factor  analysis  in  learning 
research,  Winton  H.   Manning 

The  computation  of  the  inverse  of  a  matrix  of  corre- 
lations: an  analytically  meaningful  approach, 
Philip  H.   DuBois  and  Winton  H.   Manning 

Learning,  prediction  and  the  simplex,   Lloyd  G. 
Humphreys 

Simplex  theory  in  learning  and  training,  Marshall  B. 
Jones 

Abilities  and  the  learning  of  psychomotor  skills, 
Edwin  A.   Fleishman 

Determination  of  generalized  learning  curves  by 
factor  analysis,   Ledyard  R.   Tucker 

Learning  and  human  ability:  a  theoretical  approach, 
George  A.   Ferguson 


Washington  U. ,  Seanle. 
DIMENSIONAL  ANALYSIS,    LATENT  STRUCTURE, 
AND  THE  PROBLEM  OF  PATTERNS,  by  Cbfford  E. 
Lunneborg,  Jr.    Rept.  on  Contract  Nonr -477(08)  and 
Public  Health  Research  Grant  M-743(C4).    Sep  59, 
89p.  31  refs.    AD-226  073. 
Order  from  LC  mi$4.80,  ph$13.80         PB  148  593 

A  development  study  is  presented  of  a  technique  of 
analysis  dependent  upmn  the  configural  dimensionality 
of  a  set  of  psychological  measures.   The  problem  of 
patterns  arises  from  the  criticism  of  traditional  test 
scoring  pn-ocedures  that  linearly  combining  Item  or 
test  responses  results  in  a  loss  of  information  inher- 
ent in  the  patterning  or  configuration  of  the  responses. 
If  pattern  information  Is  present  for  a  set  of  meas- 
ures over  a  sample  of  respondents,  then,  in  terms  of 
the  general  polynwnial  formulation,  the  higher  order 
power  and  product  terms  should  provide  sources  of 
variation  independent  of  the  variation  pxjssessed  by  the 
original  measures.   This  proposition  was  recast  In  a 
form  suitable  to  test  by  techniques  conventionally 
associated  with  factor  analysis.   This  new  propx)sltion 
was  that  the  rank  of  a  matrix  of  observations  on  a  set 
of  psychological  measures  augmented  by  higher  order 
pxjwer  and  pjroduct  terms  should  be  greater  than  the 
rank  of  the  matrix  of  observations  on  the  original 
variables  considered  by  themselves  if  any  pattern  In- 
formation is  present  in  those  observations.   The 
present  technique  and  the  problem  erf  pattern  analysis 
is  compared  with  the  technique  of  latent  class  analy- 
sis.  The  latter  is  shown  to  be  a  form  of  pattern  analy 
sis  restricted  to  somewhat  homogeneous  sets  of 
measures.   (Author) 


Washington  U.  ,   Seattle.    Div.  of  Counseling  and 

Testing  Services. 
A  PROCEDURE  FOR  STANDARDIZING  AND 
IPSATIZING  USING  THE  IBM  TYPE  650,  by 
Calvin  E.  Wright.    Rept.  on  Contract  Nonr-477(08) 
and  Public  Health  Research  Grant  M-743(C4).    June  591 
8p.  7  refs.  AI>219  273 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  412 

BIOLOGICAL  SCIENCES 

Arctic  Aeromedical  Lab. ,  Ladd  AFB,  Alaska. 
COLD  TESTING  OF  SELECTED  COMPONENTS  OF 
ECL- 20- 92 -28 -36- BED  AIR  TRANSPORTABLE  IN- 
FIRMARY, by  Charles  L.   Lecker.  Jan  58,  20p.   Tech- 
nical note  AAL-TN-58-31;  AD- 221  552. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  628 
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Cold  testing  of  selected  comf)onents  from  a  36- bed  air 
transp>ortable  infirmary  was  conducted  at  Ladd  Air 
Force  Base,  Alaska  to  determine  serviceability  and 
operational  capability  at  sub-zero  temperatures.    The 
tests  were  conducted  in  a  squad  tent  which  was  a  com- 
ponent of  the  36- bed  assemblage.    During  a  typical  8  hr 
test  p>eriod  the  tent  interior  displayed  floor  tempera- 
tures  between  -22*^F.  to  •♦■240F.   in  areas  remote  from 
the  heat  source  and  temperatures  berween  *-12*^F.  to 
t62°F.  in  an  area  near  the  heat  source.    Pre- and  post- 
expxjsure  control  tests  were  conducted  indoors  at  a 
temperature  of  approximately  70°F.    During  the  cold 
testing  of  items  other  than  the  tent,  the  outside  tertf- 
peratures  ranged  from  -280F.  to  35  F.    The  tent  was 
erected  at  a  temperature  of  lO^F.  with  ai>proximately 
8  Inches  of  snow  cover.    The  wind  velocity  ranged  from 
zero  to  2  miles  per  hour.    All  components  were  given 
a  rough  treatment  test  as  welL   (Author) 

Anatomy  and  Physiology 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.   Mex. 
HUMAN  DECELERATION  TESTS,  by  Eli  L.  Beeding,  Jr. 
and  John  D.  Mosely.    Jan  60,   15p.  2  refs.  AFMDC- 
TN-60-2;  AD-234  148. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  634 

A  series  of  deceleration  tests  were  conducted  to  de- 
termine human  tolerance  to  Impiact  forces  with  the 
subject  seated  in  the  backward  facing  p>ositlon.    For 
healthy  males  seated  in  the  backward  facing  position, 
restrained  with  shoulder  straps,  lap  belt  and  inverted 
"V"  strap,  the  tolerance  limit  to  G  forces  of  .04 
second  duration  seems  to  be  in  the  area  of  83  G  at 
3800  G/ second. 


Army  Chemical  Warfare  Labs  . ,  Army  Chemical 

Center,  Md. 
BREATHING  IN  BRIEF  EXERaSE,  by  F.  N.  Craig 
and  E.  G.  Cummings  .  Apr  60,  22p.  13  refs  .  CWLR- 
2364. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  265 

Ventilation  of  the  lungs  before,  during,  and  after 
running  on  the  treadmill  for  periods  of  20  and  60 
seconds  has  been  observed  in  two  men.   ^>eed  and 
grade  were  varied  and  mixtures  of  air,  oxygen,  and 
carbon  dioxide  were  Inhaled.  Oxygen  consumption, 
carbon  dioxide  output ,  and  the  concentration  of  Car- 
bon dioxide  in  respired  air  were  also  observed.  In 
the  first  20  seconds  of  the  run,  the  ventilation  varied 
with  speed  but  was  not  necessarily  prcqx>rtl(xial  to  the 
ultimate  metabolic  cost  of  the  run .  (Author) 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
ESTIMATION  OF  PULMONARY  RESISTANCE  BY 
REPETITIVE  INTERRUPTION  OF  AIR  FLOW,  by 
John  A.   Clements,  John  T.   Sharp  and  others.    Oct  59, 
31p.   13  refs.   CWL  Special  pub.   2-24. 
Order  from  LC  ml$3.  00,  ph$6.  30  PB  146  345 

A  simple  technique  for  estimation  erf  lung  and  airway 
resistance  has  been  developed,  using  repetitive  in- 
terrupxion  of  air  flow  and  non- linear  flowmetering. 


The  method  is  satisfactory  with  respject  to  reproduc- 
ibility erf  values  and  is  a  valid  method  for  measuring 
resistance,  as  judged  by  comparison  with  standard 
methods.    The  theory  erf  the  method  has  been  briefly 
explored,  with  spjecial  attention  to  the  influence  of  the 
thorax  and  effect  erf  upjper  airway  properties.    The 
physic:al  properties  erf  the  thorax  cause  slight  over- 
estimation  of  resistance  and  this  effect  is  increased 
at  the  extremes  erf  lung  volume.    The  effect  erf  upjper 
airway  properties  Is  to  cause  underestimation  erf  re- 
sistance; this  effect  is  accentuated  by  increased  dis- 
tensibility  of  upjpjer  airways,  esi>ecially  when  pulmo- 
nary resistance  is  high.    It  is  concluded  from  resist- 
ance measurements  on  human  subjects  and  from 
studies  on  respiratory  analogs  that  the  inherent  error 
of  the  method  ranges  from  about  tO.  2  cm  H20/l/sec 
in  the  normal  to  about  -1.  5  cm  H20/l/sec  at  15  cm 
H20/l/sec.    It  is  pointed  out  that  the  method  may 
develop  larger  errors  in  Inhomogeneous  obstructive 
pnilmonary  disease. 


Army  Medical  Research  Lab. ,   Fort  Knox,  Ky. 
SOME  BEHAVIORAL  AND  PHYSIOLOGICAL  STUDIES 
IN  VIBRATION,  by  Vernon  H.   Schaefer,   Robert  G. 
Ulmer,  and  Harry  J.   Link.    12  June  59,  31p.  23  refs. 
Rept.  no.  389;  AD-218  075. 
Order  from  LC  mi  J3.  00,  ph$6.  30  PB  146  314 

Male  albino  rats  subjected  to  whole  body  vibration  ex- 
hibited signific:ant  but  generally  transient  decrements 
in  a  number  of  behavioral  and  physiological  measures. 
Important  p)athological  changes  were  also  fenind. 
(Author) 


Aviation  Medical  Acceleration  Lab.  ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
HIGH  G  PROTECTION,  by  R.   F.  Gray  andM.  G.  Webb. 
Rept.  on  Proj.  TED  ADC  AE  1411.    12  Feb  60,  22p. 
10  refs.   Rept.  no.  7  on  Task  MR005.  12-0007.  2; 
NADC  MA-5910;  AD-235  338. 
Order  from  LC  mi$2.  70,  phH  80  PB  146  960 

The  advantages,  problems,  and  limits  of  older  types 
of  G  protective  systems  are  discussed  in  this  report. 
Theories  are  presented  for  methcxls  of  using  liquid 
or  form- fitting  external  suppwns  for  the  bcxly  along 
with  respiratory  pressurization  to  counteract  the  dis- 
torting forces.    Actual  devices  which  were  worked  enit 
to  apply  these  theories  are  shown.    These  devices 
include:  (a)  the  Mayo  Tank  first  used  in  1942  to  test  G 
protection  by  submersion  in  water;  (b)  the  G-Capsule 
and  associated  equipment;  and  (c)  the  Moulded  Couch 
incorporating  several  devices  or  procedures  such  as 
{>artial  supination  to  avoid  chest  pain.    Through  the  use 
of  these  various  devices  during  the  past  year,  several 
new  records  of  tolerance  to  centrifugal  acceleration 
have  been  established,  indications  have  been  gained 
for  improvements  on  these  devices,  and  it  is  exp>ected 
that  higher  levels  at  G  tolerance  will  be  attained. 
(Author) 

California  U. ,  Los  Angeles. 
A  COMPARISON  OF  THE  RECEIVER  OPERATING 
CHARACTERISTICS  FOR  MESSAGES  RECEIVED  BY 
EAR  AND  BY  EYE,  by  Edward  C.  Carterette  and 
Michael  Cole.    Technical  rept.  no.  2  em  Contract 
NonrT233(58).    18  June  59,  24p.   15  refs.  AD- 225  060. 
Order  from  LC  mi$2.  70,  phU-  80  PB  146  695 
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The  following  questions  wefe  investigated:  (1)  are  the 
auditory  and  visual  received  operating  characteristic 
curves  different;  and  (2)  do^s  the  assumption  of  a  con- 
stant probability  of  correct  recognition  over  sue-, 
cessive  presentations  hold  lip  as  a  good  engineering 
approximation  for  vision?  Visual  and  auditory  ex- 
periments indicated  a  remarkable  similarity  in  the 
form  of  the  response  whether  the  messages  were 
spoken  over  a  noisy  commufiication  channel  or  pre- 
sented for  a  brief  duration  ti  a  tachistoscope. 


Copenhagen  U.  (Denmark)! 
AN  INVESTIGATION  OF  THE  EFFECTS  OF  CAUDATE 
PROJECTIONS  TO  CEREBRAL  CORTEX,  by 
A.  Mosfeldt  Laursen.   Final  technical  rept.  for  1 
I  Nov  58-31  Oct  59  on  Conttact  DA  91-591-EUC-943. 
30  Nov  59.  20p.  20  refs.  Alj)-231  380. 
Order  from  LC  mi$2.  70.  pl^K  80  PB  146  307 
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The  influence  on  cortical  el^trical  activity  exerted  by 
•^he  caudate  nucleus  was  tested  and  a  search  was  con- 
ducted for  electrical  responises  in  this  nucleus  when  the 
cerebral  cortex  was  8timul4ted  electrically.    Strong 
single  pulses  delivered  to  tHe  caudate  evoked  a  potential 
whose  source  was  found  to  be  the  caudate  nucleus  itself^ 
and  which  could  be  recorded  on  the  cortical  surface. 
There  was  no  evidence  of  potentials  generated  in  the 
cortex  when  the  caudate  nucleus  was  stimulated.    The 
dorsolateral  surface  d  the  Hemispheres  was  explored 
with  a  stimulating  electrode  using  a  wide  range  of 
stimulus  p>arameters,  while lattempts  were  made  to  de- 
tect an  electrical  response  in  the  caudate.    It  was  found 
that  the  caudate  could  not  be|  considered  a  relay  for  the 
unspecific  thalamic  projections  to  the  cortex,  and  there 
is  consequently  no  evidence  :o  indicate  that  the  function 
of  the  caudate  is  directly  connected  with  that  of  the 
reticular  activating  system  (if  Moruzzi  and  Magoun. 


Lamont  Geological  Observatory,   Palisades,  N.  Y. 
THE  RELATIONSHIP  OF   REPRODUCTIVE  TEMPER- 
ATURE AND  THE  GEOGRAPHICAL  RANGE  OF 
THE  MARINE  WOODBORER  LIMNORIA  TRIPUNC- 
TATA,   by  Carolyn  Beckman  end  Robert  Menzies. 
Technical  rept.  no.   2  on  Contract  Nonr- 266(41)  SepSft 
20p.  8  refs.    CU- 3- 59- Nonr  266(41);  AD- 228  561. 
Order  from  LC  mi  $2.  70,  ph$4.  80  PB  148  598 

Experimental  results  show  tl^at  Limnoria  tripunctata 
will  feed  at  temperatures  ranging  from  approximately 
10  C  to  30  C.    The  reproductive  temperature  range 
appears  to  be  from  about  15°|c  to  30^0  and  the  great- 
est population  increase  is  in  ^he  neighborhood  of  250C. 
Excessive  mortality  results  ft  30°C.    Gravidity  and 
hence  number  of  young  produced  depends  upon  the 
season  and  does  not  appear  to  be  immediately  modi- 
fied by  the  presence  of  favorable  reproductive  tem- 
peratures.   The  experimental  results  agree  well  with 
the  known  geographic  range  otf  the  species.  (Author) 


Lovelace  Foundation.  Albuquerque,  N.   Mex. 
THE  ELUCIDATION  OF  THB  ROLE  PLAYED  BY 
THE  CENTRAL  AND  PERIPHERAL  TEMPERATURES 
AT  THE  INITL^TION  OF  SHIVERING,  by  Thomas  P.  K. 
Um.   Rept.  on  Contract  AF  41(657)200.    Aug  58, 
14p.   19  refs.  Technical  note  AAL-TN-58-26. 
Order  from  LC  mi$2.  40,  phW.  30  PB  146  629 


The  purpose  of  this  study  was  to  elucidate  the  control- 
ling mechanisms  of  central  (brain)  and  perip)heral  (sub- 
cutaneous) temperatures  at  the  onset  of  shivering  in 
anesthetized  dogs  during  induced  hypothermia.    The  re- 
lated problems  concerning  the  effect  of  shivering 
activities  on  metabolic  and  respiratory  functions  will 
also  be  investigated  at  a  later  date.    (Author) 


Navy  Experimental  Diving  Unit,   Naval  Weapons 

Plant,  Washington,   D.   C. 
THE  DEVELOPMENT  OF  A  TEST  TO  DETERMINE 
THE  ADEQUACY  OF  DECOMPRESSION  FOLLOW- 
ING A  DIVE,  by  R.  J.   Kies sling  and  G.  J.   Duffner. 
15  Feb  60,  23p.   16  refs.   Research  rept.   2-60; 
AD- 234  889. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  146  958 

An  attempt  was  made  to  develop  a  test  of  decompres- 
sion adequacy  which  can  be  used  both  as  a  research 
technique  and  to  evaluate  new  decompression  proce- 
dures and  devices  for  diver  and  underwater  swimmer. 
Eighteen  subjects  made  30-min  air  dives  erf  90,   110, 
and  125  ft.    After  a  surface  interval  of  45  min  the 
divers  were  further  decompressed  to  18,  000  ft  of 
altitude  for  1  hr.    Times  of  occurrence  of  decompres- 
sion sickness  symjHoms  were  utilized  as  measure- 
ments of  decompression  adequacy.    The  test  devised 
proved  to  predict  decompression  adequacy  following 
no-decompression  dives.  (Author) 


North  Dakota  U. ,  Grand  Forks. 
CHANGES  IN  BODY  TEMPERATURE  AND  RENAL 
FUNCTION  IN  DOGS  EXPOSED  TO  COLD,  by 
W.  C.  Nungesser  and  H.  E.  Ederstrom.    Rept.  on 
Contract  A F  18(600)1136.    Nov  57,  35p.  8  refs.   Tech- 
nical note  AAL-TN-57-38;  AD-221  548. 
Order  from  LC  mi$ 3.00,  ph$ 6.  30  PB  146  619 

Methods  for  the  study  d  renal  function  in  the  dog  in 
cold,  and  to  correlate  any  observed  changes  with 
other  physiological  variables  known  to  occur  in  cold 
were  investigated.   Methods  employed  are  described. 
Subsequent  experiments  duplicating  the  coldroom  ex- 
periments but  without  cold  were  run  on  the  same 
animals.   Changes  in  renal  functions  studied  were 
variable  in  the  unanesthetized  dog  in  the  cold.   No 
changes  were  seen  which  were  different  in  magnitude 
or  direction  than  might  occur  with  time  alone. 
Changes  in  skin  temperatures,  shivering,  and  other 
variables  in  these  and  previous  experiments  are 
discussed. 


Technische  Hochschule,  Munich  (West  Germany). 
INVESTIGATION  OF  THE  POSSIBLE   INFLUENCE 
OF  ATMOSPHERIC, IONS  ON  HUMAN  REACTION 
TIME,   by  Joseph  Eichmeier  and  John  Rheinstein. 
Final  technical  rept.  for  1  Jan-31  Dec  59  on  Contract 
DA  91- 591 -EUC- 1035.    [1959]  52p.    173  refs. 
AD-232  720. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  309 

Ions  must  be  breathed  in  through  the  mouth  in  order 
to  affect  human  push  button  reaction  time.    Different 
concentrations  of  atmospheric  ions  have  different 
effects  upon  reaction  time.    Concentrations  within 
an  order  of  magnitude  of  those  found  in  nature  are 
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found  to  have  an  effect  on  the  reaction  time.    It  is  im- 
probable that  the  electric  field  of  an  ion  generator  has 
any  large  effect  on  reaction  time.    The  possibilities 
of  the  elimination  of  atmospheric  small  ions  in  a 
sealed  room  are  examined.    The  most  appropriate 
electrical  means  of  making  a  sealed  room  free  of  ions 
is  by  using  2  opposite  walls  of  the  room  as  electrodes 
of  a  condenser.    The  applied  field  should  be  of  the 
order  of  30  V/cm.    Ion  densities  as  low  as  50  positive 
and  100  negative  ions /cm    have  been  obtained  in  a 
wire  cage.    Methods  are  discussed  for  reducing  the 
influence  of  the  undesirable  part  erf  the  electric  field 
of  the  measuring  condenser. 


Tufts  U.  School  of  Medicine,  Boston,  Mass. 
METABOLISM  OF  FATTY  ACIDS  AND  RELATED 
SUBSTANCES  IN  ANIMALS  EXPOSED  TO  COLD,  by 
David  Rapport.    Rept.  for  1  Nov  58-31  Jan  59  on  Con- 
tract AF  41(657)145.   June  59,  17p.  2  refs.   Technical 
note  AAL-TN-59-16;  AD- 233  846. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  660 

Contents: 
Methods 

Mitochondrial  dry  wei^t 

Liver  perfusion  method 

Protein  content  of  liver  hcwnogenate 

Isolation  of  fatty  acids  from  liver  homogenates 
Results 

Further  studies  on  cold  exposure  and  oxidative 

phosphorylation 

The  adrenal  medulla  and  oxidative  phosphorylation 

Oxidative  phosphorylation  in  mitochondria  of  the  cold- 

fasted  rat 

Acetate  oxidation  by  mitochondria  from  control  and 

cold-fasted  liver 

Fatty  acid  synthesis  in  the  cell-free  liver  system 


Virginia  U.  Medical  School,  Charlottesville. 
GROSS  BODY  COMPOSITION  IN  ALASKAN  AND 
TEMPERATE  ZONE  MAMMALS,  by  Grover  C.  Pitts. 
Progress  rept.  for  1  Mar- 31  May  58,  on  Contract 
AF  41(657)186.    June  58,  9p.  2  refs.  Technical  note 
AAL-TN-58-8;  AD- 230  838. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  467 

Approximately  140  mammals  of  31  species,  25  genera, 
and  13  families,  including  forms  indigenous  to  both 
Alaska  and  Virginia,  were  collected,  dissected  into 
11  gross  components,  and  the  fresh  weight,  fraction  of 
fat,  and  fraction  of  water  determined  on  each  compon- 
ent.   The  difference  between  fatness  of  Alaskan  and 
Virginia  specimens  was  significant.    Fatness  was 
correlated  with  specific  gravity  of  the  carcass  and 
presented  in  graphic  form. 


Biochemistry 


Florida  State  U. ,  Tallahassee. 
SPECIFIC  ANTAGONISTS  OF  BIOLOGICALLY 
ACTIVE  COMPOUNDS,  by  Karl  Dinmer,    Final  rept. 
for  15  May  55-30  Sep  58  on  Contract  Nonr- 1753(00). 
[1958]  15p.   31  refs.  AD- 225  278. 
Order  from  LC  mi$2.  40,  ph$3.  30  P«  148  57/* 


Contents: 

The  toxicity  of  p-2-furylalanine  in  the  growint  rat. 

The  toxicity  of  ■y-chloro-  and  •v-bromallylglycine  in 

the  rat. 
Microbiological  properties  of  proparoyl-S- cysteine 
Microbiological  properties  of  some  derivatives  of 

amino  acid  anhydrides 
Present  status  of  studies  regarding  the  mechanism 

of  amino  acid  antagonism. 
Synthesis  and  properties  of  trifluoroacetamidomalo- 

nate. 
Synthesis  and  prc^rties  of  o-keto  and  a-hydroxy  de- 
rivatives of  some  amino  acid  antagonists. 
Synthesis  and  microbiological  properties  of  a-keto     ^ 

and  a-hydroxy  derivatives  of  some  amino  acid 

antagonists. 


Milan  U.  (Italy). 
CELLULAR  DAMAGE  PRODUCED  BY  HYPOXIA,  by 
Enrico  Ciaranfi.    Technical  final  rept.  on  Contract 
AF  61(514)1026.    30  Oct  59.  9p.  9  refs.  AFOSR-TR- 
60-42.    AD- 234  214. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  622 

The  consequences  of  hypoxia  have  been  studied  on  rat 
liver  cells,   by  the  aid  of  electron  microscopy  and  by 
different  biochemical  techniques,  and  were  extended 
to  the  influence  of  hypoxia  on  the  metabolism  of  brain 
cortex. 


School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
THE  AUTOMATIC  DETERMINATION  OF  CALCIUM, 
INORGANIC  PHOSPHATE,    UREA  NITROGEN,  AND 
GLUCOSE  IN  PAROTID  FLUID,  by  Ij-a  L.   Shannon 
and  John  R.  Prigmore.    Apr  60,   17p.   49  refs.   Rept. 
60-49. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  084 

Automatic  methods  erf  chemical  analysis  have  been 
adapted  to  parotid  fluid  analysis  and  the  performance 
of  these  procedures  has  been  evaluated  in  the  deter- 
mination of  calcium,  inorganic  {jhosphate,  urea 
nitrogen,  and  glucose. 


School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
PAROTID  GLAND  FLOW  RATE  AND  PAROTID 
FLUID  UREA  CONCENTRATION,  by  Ira  L. 
Shannon  and  John  R.  Prigmore.   June  60,  7p.   7  refs. 
Rept.  no.  60-59. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  148  498 

In  a  series  of  three  exp>eriments  the  relationship  be- 
tween parotid  gland  flow  rate  and  parotid  fluid  urea 
concentration  was  determined.    In  each  instance  a 
significant  (P<.01)  negative  correlation  was  found  be- 
tween these  two  variables.    The  data  were  all  com- 
bined and  an  average  within- subjects  correlation  co- 
efficient of  -  83  (P  -C  .  01)  was  calculated.    The 
average  between- subjects  correlation  coefficient  of 
.  05  was  not  significantly  different  from  zero.    In  a 
fourth  experiment  parotid  flow  was  elicited  contin- 
uously for  three  hours  in  11  subjects.    The  effect  of 
time  on  flow  rate  and  urea  concentration  was  in- 
significant; that  is,  there  was  no  apparent  gland 
fatigue  effect  on  either  variable  during  the  three- 
hour  oeriod.    (Author) 
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Tufts  U.   School  of  Medic 4ie,   Boston,   Mass 
OXIDATIVE  PHOSPHORYLATION  IN  LIVER  MITO- 
CHONDRIA PREPARED  FROM  COLD- EXPOSED 
RATS,  by  Sylvia  Panagos,   Robert  E.  Beyer,  and 
Edward  J.  Masoro.   Rapt,  qn  Contract  AF  41(657)145. 
June  58,  5p.  4  refs.  Technical  note  AAL-TN-58-32; 
AD- 221  553. 
Order  from  LC  mi$l.  80,  pfc$l.  80  PB  146  627 

The  mechanism  of  increased  heat  production  in  ani- 
mals exposed  to  cold  for  2  or  more  wk  was  explained 
in  the  following  manner:  On  a  decrease  in  the  forma- 
tion of  ATP  coupled  to  electron  transport,  a  larger 
proportion  of  the  available  Energy  derived  directly 
from  this  system  would  be  Evolved  as  heat.    This  in- 
creased heat  produaion  may  in  part  contribute  to  the 
maintenance  erf  body  temperature  in  the  cold  environ- 
ment.   The  necessity  at  the  thyroid  and  adrenal  secre- 
tions for  continued  survival  in  the  cold  may  indicate 
an  hormonal  influence  on  thdse  energy -producing  re- 
aaions  of  the  body.  * 

(Biological  Sciences- -Bioche^nistry,   14  Oct  60) 

Pathology 


Institut  Pasteur,  Paris  (Fn  nee). 
BIOPHYSICAL    AND  BIOCHHMICAL  STUDIES  ON 
VIRUS   INFECTED  CELLS,  by  Pierre  Lepine.   Final 
technical  rept.   no.    1,   1  Mar  "" 
tract  DA  91-591-EUC- 1069 
AD- 234  913. 
Order  from  LC  mi$2.  40,  ph^3. 


59-29  Feb  60,  on  Con- 
29  Feb  60,   15p.  7  refs. 
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multiplication  of 
^irulent,  when  added  as 

the  given  cell  system, 
here  is  no  antigen  re- 
I'een  the  two  viruses  in- 

libition  phenomenon 


Preliminary  infection  of  a  giJen  mammalian  cell  sys- 
tem, by  a  virus  whose  viruieiice  is  maintained  at 
such  a  low  grade  that  it  wUl  ijot  destroy  the  infected 
cells  but  simply  cause  a  chrotiic  infection,  is  capable 
of  completely  suppressing  th<         '      " 
another  virus,   though  highly 
a  secondary  infecting  agent  ii 
notwithstanding  the  fact  that  x\ 
lation  or  cross- immunity  bet\ 

H   >-^coo.      1  nis  ll..i»iy»i,iv>i,  j^iidiuiiiciiun 

bears  on  the  phase  of  multiplibation  of  the  second  in- 
fecting virus,   this  virus  beinJ  fixed  by  the  prelimin- 
ary infected  cells  in  the  samd  amount  and  in  the  same 
conditions  as  it  is  fixed  on  noirnal  control  cells 
This  inhibitory  phenomenon  ii  governed  by  the  pro- 
duction of  a  substance  of  a  prdtein  nature  in  the  in- 
fected cells  which  is  capable  if  inhibiting  the  growth 
of  the  virus  and  which  can  be  transferred  from  an  in- 
fected system  to  a  non  infecte^l  one,   thus  inducing  in 
normal  non  infected  cells  an  ajcquired  resistance  to 
virus  infection.    The  study  of  Syncytial  formations 
under-  the  influence  of  a  Myxov4irus  in  chronically  in- 
fected cell  systems  lead  to  the  conclusion  that  such 
formations  are  governed  by  th^  presence  of  a  cell 
8«:reted  substance  which  was  named  syncytin  and 
which  induces  the  formation  ofl  such  syncytia  by 
dissolving  the  limiting  membrlne  in  infected  cell 
aggregates.    (Author)  ' 
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Institute  of  Neurology  [National  Hospital,  London 
(Ot.  Brit.)J 

SUBCORTICAL  PARTIQPATIOfj  IN  THE  DEVELOP 
VENT  OF  MIRROR  FOQ  .  Fin^l  techn^al  s^'^usX- 
TcYi^'n^  ?^'"S^f  ^^'  °"  Cor^^ract  DA  91-591-EUC^ 
1021.  21  Dec  59,  6p.  3  refs.  At)-232  722 
Order  from  LC  mi$l  .80,  ph$l  .180  PB  146  308 


The  effect  of  the  synchronous  discharge  of  a  large 
population  of  conico-thalamic  neurones  on  activity 
within  the  thalamic  somato- sensory  relay  nuclei  has 
been  studied.  Thalamic  responses  to  peripheral  nerve 
stimulation  are  depressed  by  activity  within  conico- 
thalamic  neurones  .  A  subconvulsive  dose  of  strych- 
nine given  intravenously  changes  this  depression  to 
enchancement.  (Author) 


Johns  Hopkins  U.  School  of  Hygiene  and  Public  Health 
Baltimore,  Md. 

VIRULENCE  OF  ROCKY  MOUNTAIN  SPOTTED 
FEVER,  by  Winston  H.  Price.    Final  progress  rept 
on  Contract  Nonr- 248(44).   30  ^ine  58,  41p.   8  refs  ' 
Order  from  LC  mi^.  30,  ph>7.  80  PB  148  928 

Three  virulent  types  of  R.  rickettsii  exist  in  the  United 
States,  which  can  be  differentiated  by  the  symptoms 
they  produce  in  guinea  pigs.    In  their  arthropod  vector 
D  andersoni,  each  type  may  assume  an  intermediate 
virulent  phase,  lower  in  virulence  than  the  virulent 
type  from  which  it  arose.    All  three  virulent  types  can 
pass  into  an  avirulent  phase,  which  is  of  much  lower 
virulence  than  the  intermediate  virulent  phase     The 
two  low  virulent  phases  are  not  genotypic  changes, 
but  are  only  changes  in  phenotype.    A  substance  can 
be  shown  to  be  present  in  appropriately  prepared  tick 
suspensions  which  lowers  the  virulence  of  the  virulent 
Dhase  when  incubated  with  such  rickettsiae  in  vitro. 
The  virulence  of  both  phases  can  be  increased  by 
diphosphopyndine  nucleotide  (DPN)  or  byapproprlr   -ly 
prepared  tick  extracts.    The  avirulent  phase  is  char- 
acterized by  being  virulent  for  chick  embryos  but  not 
for  guinea  pigs;  it  immunizes  guinea  pigs  ag.'nsi  the 
virulent  phase  of  any  one  of  the  three  types,  b»»t  not 
against  boutonneuse  fever,  and  can  not  be  recovered 
from  guinea  pigs.    In  vitro  reactivation  experiments 
indicate  that  the  increase  in  virulence  from  the  aviru- 
lent phase  to  the  virulent  phase  occurs  in  two  and  pos- 
sibly 3  steps,  although  the  same  compounds  appear  to 
be  involved  in  each  reactivation  step.    All  data  indicate 
that  the  changes  of  R.   rickettsii  from  high  to  low  viru- 
lence phases  to  avirulent  phases  and  back  to  high  viru- 
lence are  not  due  to  selection,  mutation,  or  a  combi- 
nation of  these  phenomena  but  to  actual  changes  in  the 
majority  of  the  rickettsiae.    The  low  virulent  phases 
have  so  far  only  been  produced  in  arthropod  vectors 
or  in  vitro  by  the  addition  of  tick  extracts.    Two  very 
low  virulent  types  of  R.   rickettsii,  U.  and  Uo,  exist  in 
the  United  States.    All  data  fits  with  tl^e  theory  that  the 
arthropod  can  control  the  virulence  of  R,   Rickettsiae 

Alrho.".2;°Ji'"^  "^^  synthesis  of  specific  compounds. 
^thoi«h  the  avirulent  phase  of  all  virulent  ^s  can 

these  changes  in  virulence  play  a  role  in  selecting 
new  types  of  virulent  strains  in  nature. 


fVienna  U.  (Austria)]. 
INVESTIGATIONS  ON  SPR  INC- SUMMER - 
MENINGO- ENCEPHALITIS  IN  THE  EASTERN  PART 
OF  AUSTRL\.  by  Richard  Bieling.    Final  technical 
rept.  for  1  Feb  59-31  Jan  60  on  Contract  DA  91-591- 
EUC- 1061.    [1960]  15p.   AD-234  397. 
Order  from  LC  miJ2.  40.  ph$3.  30         PB  146  956 

Systematic  virological- serological  examinations  with 
patients  of  the  hospital  at  Neunkirchen  resulted  in 
the  finding  that  there  is  a  certain  causal  connexion 
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to  FSME-virus  with  5  cases,  while  with  7  cases  this 
result  was  uncertain.    The  results  show  that 
Enteroviruses  are  of  less  importance,  as  in  most  of 
the  cases  FSME  was  proved.    It  is  not  possible  to 
conclude  on  the  mode  of  infection  out  of  these  few 
numbers. 

Pharmacology  and  Toxicology 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
CONTINUOUS  EXPOSURE  OF  LABORATORY  ANI- 
MALS TO  A  LOW  CONCENTRATION  OF  CARBON 
MONOXIDE,  by  Nelson  P.  Musselman,  William  A. 
Groff  and  others.  Jan  60,    lip.   23  refs.  CWLR-2337; 
AD-232  115. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  302 

The  effects  on  dogs,   rabbits,  and  rats  of  continuous 
exposure  (24  hr  a  day,  7  days  a  wk)  to  a  low  concentra- 
tion (50  ppm)  of  carbon  monoxide  (CO)  was  studied. 
Three  weeks  after  initial  exposure,  the  hemoglobin, 
hematocrit,  and  red  blood  cell  (RBC)  counts  of  the  dogs 
showed  slight  increases,  which  persisted  throughout 
the  remainder  of  the  tests.    The  average  per  cent  satu- 
ration of  hemoglobin  by  CO  was  7.  3  for  dogs  3.  2  for 
rabbits,  and  1.  8  for  rats.    Except  for  a  small  increase 
in  the  eosinophil  count  of  the  rats,   no  other  blood 
changes  were  found.    All  tissues  examined  micro- 
scopically and  macroscopically  appeared  similar  to 
those  of  the  controls.    The  exposed  animals  showed  no 
significant  differences  as  compared  with  the  control 
animals  in  voluntary  activity,  behavior,  body  weight, 
ratio  of  heart  weight  to  body  weight,  and  electrocardio- 
grams (EKG).    The  absence  of  toxic  signs  and  only 
slight  blood  changes  in  the  dogs,   rabbits,  arxi  rats 
used  in  the  experiments  indicate  that  no  harmful  effects 
result  fron  continuous  exposure  of  these  animals  to  a 
concentration  of  50  ppm  of  CO.  (Author) 


Army  Chemical  Warfare  Labs.     Army  Chemical 

Center,  Md. 
STAFF  CONFERENCE  REPORT.  HEALTH  HAZARDS 
OF  MILITARY  CHEMICALS,  by  Keith  H.  ^icobson. 
Oct  59,  30p.  5  refs.  CWL  Special  pub.  2-25; 
Ar>-228  583. 
Order  from  LC  mi$2.  70,  phK  80  PB  146  460 

Contents: 

Pharmacological  studies  on  borane  fuels 

Biochemical  studies  on  borane  fuels 

Acute  and  subacute  toxicity  ct  HEF-2  vapor 

Acute  and  subacute  toxicity  o€  HEF-3 

Skin  decontamination  of  borane  fuels 

Toxicity  of  boron  oxide  aerosols 

Perchloryl  fluoride  toxicity 

Blood  chemistry  studies  and  fluoride  metabolsim  of 
animals  exposed  to  perchloryl  fluoride 

Histo-pathologic  changes  produced  by  single  and  re- 
peated exposures  of  dogs  and  rodents  *to  perchloryl 
fluoride  (See  also  PB  135  244) 


Columbia  U.  Coll.  of  Physicians  and  Surgeons 

New  York. 
CHEMICAL  FACTORS  AFFECTING  THE  PHYSIOL 
OGY  AND  PATHOLOGY  OF  NERVOUS  FUNCTION, 


by  David  Nachmansohn.    Final  rept.  Aug  54-Aug  58, 
on  Contract  DA  49-007-MD-740.    Apr  58,   lOp.  24 
24  refs.  AD-218  028. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  148  383 

Development  of  an  antidote  against  nerve  gas  poison- 
yig:   Experiments  are  described  in  which  2-pyriri<nf> 
aldoxime  methiodide  (2-PAM)  was  successfully  used 
on  mice  to  prevent  paraoxan  poisoning  and  on  human 
beings  to  treat  patients  poisoned  with  parachion,  an 
insecticide.    2-PAM  was  considered  a  really  efficient 
antidote.    Atropine  combined  with  PAM  protected  ani- 
mals against  15-  to  20-foId  lethal  doses  (and  more)  of 
alkylphosphate.    The  combination  proved  even  sucess- 
ful  against  poisoning  with  sarin.    2-PAM  was  found  to 
exert  the  extraordinary  power  of  reactivation  only  in 
the  case  of  phosphorylated  acetylcholinesterase. 
Lipid  soluble  quaternary  ammonium  ions:  The  action 
of  lipid  soluble  quaternary  ammonium  ions  in  the  con- 
ducting membrane  Is  discussed.    Many  possibilities 
for  the  study  of  the  chemical  mechanism  underlying 
nerve  activity  are  offered  by  modifying  molecules  in 
such  a  way  that  they  produce  predictable  and  desired 
effects. 


Sperling  Labs. ,  Arlington.  Va. 
DIPROPARGYL  ETHER:   LD^  -  EXXJS;  LD50  - 
RABBITS;  1.6  HEPTADIYNE:  LD50  -  DOGS,   LlXn  - 
RABBITS.    Rept,  on  Contract  Nonr-2727(00).   [1959]  24p. 
AD- 227  813. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  148  587 


Tabulated  results 


Radiobiology 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
A  COMPUTER  SOLUTION  FOR  DETERMINATION 
OF  THERMAL  TISSUE  DAMAGE  INTEGRALS 
FROM  EXPERIMENTAL  DATA,  by  Alice  M.  StoU. 
9  Mar  60,   I6p.  5  refs.    Rept.  no.  17  on  Task 
MR  005. 15-2002. 1;  NADC  MA-6004;  AD-234  709. 
Order  from  LC  mii2. 40,  ph$3.  30  PB  146  959 

A  computer  method  utilizing  the  IBM  650  and  the  Bell 
Telephone  programming  system  was  developed  for  the 
evaluation  of  tissue  damage  due  to  thermal  irradia- 
tion.   It  is  presented  as  an  illustration  of  the  possi- 
bilities computers  offer  the  biological  investigator 
unversed  in  their  use.    It  was  possible  to  obtain  a 
complete  analysis,  yielding  separate  values  of  damage 
during  heating,  damage  during  cooling,  and  total 
damage,  within  45  sec  or  less,  of  machine  time  for 
each  set  of  data.    In  contrast,  graphical  integration  by 
a  skilled  operator  required  at  least  a  half-hour  for 
each  set.    Since  hundreds  of  such  analvses  may  be 
required  in  this  type  of  study,  the  advantages  of  com- 
fwter  use  are  obvious.    Furthermore,  the  relative 
simplicity  d  the  programming  system  is  such  that 
very  little  training  or  mathematical  skill  is  required 
for  the  biological  investigator  to  be  able  to  prepare 
his  own  computer  programs  and  thereby  eliminate 
many  tedious  and  time-consuming  graphical 
procedures.   (Author) 
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California  U.  ,  Berkeley.  | 
PROCEEDINGS  OF  ANNUAL  TRI-SERVICE  CON- 
FERENCE [NO.   3]  ON  BIOLOGICAL  fiFFECTS  OF 
MICROWAVE  RADIATING  EQUIPMENTS.  25-27 
25-27  AUGUST.   1959.    Aug  59,  342p.  63  refs.   RADC- 
TR-59-140;  AD-234  788. 
Order  from  LC  mi$ll.  10,  ,ph$53.  10       PB  146  531 


See  also  PB  140  093 


Chicago  U. ,  Ul. 
EFFECT  OF  X- IRRADIATION  ON  SPLEEN  NU- 
CLEOTIDE LEVELS,  by  Qdwin  M.   Uyeki.    Apr  60, 
Up.   10  refs.   AFSAM  rept.  60-28. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  083 

A  study  was  made  of  the  effects  of  whole- body 
X- irradiation  on  the  adenoatine  nucleotide  levels  of 
the  spleens  of  rats,  mice,  and  guinea  pigs.    At  vari- 
ous intervals  after  the  anirtals  were  exposed  to  400 
and  800  r  of  x-ray,  they  w^re  sacrificed  and  meas- 
urements taken  of  the  adenosine  triphosphate,  aden- 
osine diphosphate,  and  adenylic  acid  levels.    A  lethal 
dose  of  x-ray  (800  r)  caused  a  decrease  in  the  ATP 
levels  of  rat  spleen  to  63  percent  below  normal  and  a 
reduction  in  the  total  nucle<itide  content  of  the  spleen. 
A  50  percent  decrease  in  tl|e  adenosine  triphosphate 
levels  of  the  spleens  of  micje  was  observed  with  400  r 
of  x-ray  and  after  800  r  a  p|rogressive  and  continuous 
decline  in  this  nucleotide  occurred  during  the  survi- 
val period.    The  adenosine  triphosphate   levels  of 
guinea  pig  spleens  decreased  more  slowly  and  to  a 
lesser  extent  than  such  levels  in  the  spleens  of  rats 
and  mice.    The  radiation- iniduced  decreases  in  adeno- 
sine triphosphate  content  of]  the  spleens  of  these  three 
species  may  be  explainable  on  the  basis  of  an  in- 
creased adenosine  triphosphatase  activity  which  was 
previously  observed  in  this  laboratory  to  be  caused 
by  ionizing  radiations.    The  nature  of  the  biologic 
est  system  (viz,  growing  c^lls)  restricts  a  causal 
issociation  between  the  nuc 
phatase  activity.    (Author) 


eotide  titers  andphos- 


Moore  School  of  Electricaj  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
MOLECULAR   RESPONSE  CHARACTERISTICS  TO 
ULTRA-HIGH  FREQUENCY  FIELDS,  by  Herman  P. 
Schwan.    Technical  rept.   no]  24  on  fContract  Nonr- 
551(05)]     [1959]  26p. 
Order  from  LC  mi$2.  70,  ph;M.  80  PB  148  160 

It  is  concluded  from  available  information  that  effects 
of  orientation  may  definitely  exist  at  levels  of 
organization  down  to  about  one  micron,  and  break- 
age of  molecular  bonds  may  occur  under  pulsed  con- 
ditions involving  high  field  values  and  at  the  lower 
end  of  the  radar  frequency  range. 


Moore  School  of  Electrical! Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
SURVEY  OF  MICROWAVE  ABSORPTION  CHAR- 
ACTERISTICS OF  BODY  TISSUES,  by  Herman  P. 
Schwan.    Technical  rept.   no.  25  on  Contract  [Nonr- 
551(05)].    [1959]  33p 
Order  from  LC  mi$3. 00,  ph^.  30  PB  148  161 
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The  absorption  data  reviewed  cover  a  total  range  of 
about  1  to  10  at  any  particular  frequency.    The 
determination  of  absorption  characteristics  is  a 
prerequisite  to  much  experimental  work.    For  most 
tissues  frequencies  substantially  higher  than  3,000 
Mc  cause  mere  surface  heating,  i,  e.   they  act  like 
infrared  or  sunlight.    At  lower  frequencies,  par- 
ticularly below  1,000  Mc,  much  larger  penetration 
is  achieved.    From  the  complexity  of  reflectance  and 
energy  distribution  it  is  concluded  that  no  dose 
meter  can  be  constructed  which  can  be  carried  on  or 
near  the  body  surface  and  give  sensible  data.   Stand- 
ing wave  panern  in  the  body  makes  it  senseless  to 
talk  about  energy  flux  in  the  body  and  to  use  it  as 
a  measure  of  dosage. 


Public  Health  Service,  Washington,  D.  C. 
RADIOLOGICAL  HEALTH  DATA.    VOLUME  I, 
NO.   3.    Monthly  rept.  June  60,  32p.  53  refs. 
Order  from  OTS  $0.  50,  $3.  00/6  mos.     PB  161  371-3 

Contents: 

Milk 

Air 

Water 

Other  data:  external  gamma  activity  measurements. 

(See  also  PB  161  371-2) 


Public  Health  Service,  Washington,  D.  C. 
RADIOLOGICAL  HEALTH  DATA.    VOLUME  I, 
NO.   4.    Quarterly  rept.  July  60,   112p.  5  refs. 
Order  from  OTS  $0.  50;  $3.  00/6  mos.       PB  161  371-4 

Contents: 

Radiation  protection  criteria 

Milk 

Air 

Water 

Other  data:  human  bone;  food;  fish;  soils;  external 

gamma;  atomic  power  station 

(See  also  PB  161  371-3) 


Public  Health  Service,  Washington,  D.  C. 
RADIOLOGICAL  HEALTH  DATA.  VOLUME  I,  NO.  5. 
Aug  60,  5Qp.  5  refs. 
Order  from  OTS  $0.  50,  ^.  00/6  mos    PB  161  371-5 

Contents: 

Sect.  1.   Milk 

Sect.  2.    Air 

Sect.  3.    Water 

Sect.  4.   Other  data:  external  gamma;  medicine;  soils; 

food;  state  activities;  short  lived  isotopes 
(See  also  PB  161  371-4) 


Radiobiological  Lab. ,  U.  of  Texas,  Austin. 
RADIOPROTTECTION  OF  FEMALE  RATS  WITH  AET, 
by  George  S.  Melville,  Jr.  and  Thomas  P.  Leffingwell. 
May  60,   14p.  19  refs.    AFSAM  rept.  no.  60-40. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  148  497 

The  protective  effect  erf  S,  2-aminoethylisothiuronium 
dibromide  (AET)  against  the  injury  caused  by  gamma 
rays  has  been  studied  in  the  female  rat.    Significant 
proteaion  has  been  achieved  using  either  intraperito- 


neal injection  or  gavage.   The  drug  was  somewhat 
more  effective  when  given  by  the  parenteral  rather 
than  by  the  oral  route.    It  was  also  noted  that  as  the 
dose  rate  was  decreased  from  approximately  1,000  to 
5(X)  to  100  r  per  minute,  the  protective  effea  of  oral 
treatment  with  AET  was  also  decreased.    Further 
evidence  suggests  that  larger  animals  are  more  sus- 
ceptible to  the  toxic  effects  of  the  protective  drug 
itself.   (Author) 


School  of  Aviation  Medicine,  Brooks  AFB,  Tex. 
NEUTRON  ACTIVATION  OF  BIOLOGIC  MATERI- 
ALS: NEUTRON  EXPOSURE  FACILITY,  by  David  R. 
Rovner.    Feb  60,  9p.    10  refs.   Rept.  60-18. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  082 

A  facility  for  exposing  biologic  materials  to  neutrons 
of  varying  energies  is  described.    The  primary 
source  is  a  linear  accelerator  which  utilizes:  (1)  a 
100  kv.  potential  to  accelerate  deuterium  ions;  and 
(2)  targets  consisting  of  both  deuterium  and  tritium 
types.    Calibration  of  the  monitoring  equipment  and 
(^rating  controls  is  discussed.    The  dosimetry  of 
the  neutron  field  is  explained  and  doses  at  various 
points  are  calculated.    The  maximum  flux  available 
is  i.  0  X  10    neutrons  per  second,  representing  a 
dose  of  93  rep  per  hour  at  4.  5  cm.  from  the  target. 
Measures  for  radiation  safety  are  briefly  described: 
these  are  in  accord  with  the  recommendations  of  the 
National  Committee  on  Radiation  Protection.  (Author) 


Sloan -Kettering  Inst,  for  Cancer  Research,  New 

New  York. 
STUDY  OF  THE  POST- IRRADIATION  SYNDROME 
IN  HUMANS,   by  James  J.   Nick  son.    Final  rept.  for 
1  Nov  57-31  Oct  58  on  Contract  DA  49-007-MD-910. 
[1958]  26p.  AD-211  306. 
Order  from  LC  mi $2.  70,  phH  80  PB  146  593 

Four  patients  with  nearly  normal  physiologic  condi- 
tion received  five  courses  erf  total -body  irradiation  of 
calculated  absorbed  doses  from  50  to  150  r  at  mid- 
plane,  and  one  of  the  patients  also  received  internal 
irradiation  from  sodium -24.    Physiological  alterations 
resulting  from  irradiation  were  studied.    Alterations 
in  the  formed  elements  of  the  circulating  blood  were 
found  to  be  the  most  consistent  index  of  radiation  ef- 
fect.   Data  are  included  on  changes  in  creatin-creatin- 
ine  excretion  ratios,  pentose  excretion  rate,  and 
properdin  levels. 


Southwest  Research  Inst.,  San  Antonio,  Tex. 
A  PRELIMINARY  INVESTIGATION  OF  THE  APPU- 
CATIONS  OF  MAGNETIC  RESONANCE  ABSORPTION 
SPECTROSCOPY  TO  THE  STUDY  OF  THE  EFFECTS 
OF  MICROWAVES  ON  BIOLOGICAL  MATERL\LS,  by 
George  Pish,  William  H.  Storey,  Jr.  and  others.    Rept. 
no.  12  (Final)  for  9  May  58-1  May  59  on  Contract 
AF  30(602)1843.    1  May  59,  95p.  9  refs.   RADC-TR- 
59-81;  AD-216  431. 
Order  from  LC  mi$ 5.40,  ph$  15.  30  PB  147  024 

Electron  spin  resonance  (EPR)  methods  were  found 
applicable  to  show  changes  induced  by  microwave 
radiation  upon  the  eyes  of  rabbits.   The  EPR  signals 
obtained  from  ionizing  radiation  induced  free  electrons 


in  the  posterior  cortex  tissue  of  the  lens  show  a  simple 
singlet  structure  with  the  differences  between  normal 
and  opaque  lenses  giving  a  doublet  structure.   Also, 
observation  of  dilute  solutions  of  lens  tissue  shows  the 
effects  of  microwave  damage.   The  free  radicals  in- 
duced in  lenses  exposed  to  microwave  radiation  have  a 
longer  life  than  those  from  normal  lenses.    Differences 
in  protein  structure  between  normal  rabbit  eye  lenses 
and  rabbit  eye  lenses  in  which  cataracts  have  been  in- 
duced by  microwave  irradiat  ion  were  investigated  by 
hi^  resolution  nuclear  spin  resonance  (NSR).    NSR 
spectra  from  the  proteins  in  rabbit  eye  lenses  are 
shown  and  are  grossly  interpreted.   Differences  in  the 
NSR  spectra  between  some  of  the  cataract -bearing 
lenses  and  their  non-cataract  controls  are  pointed  out, 
and  the  meanings  of  the  differences  are  suggested.  The 
effects  of  the  presence  of  moisture  on  the  action  of 
trifluoroacetic  acid  on  proteins  is  considered  as  a 
possible  explanation  for  the  time  dependence  erf  the 
data.   In  addition,  a  table  is  given  showing  the  dry 
weights  of  the  samples,  together  with  weight  loss  upx)n 
drying. 


Stockholm  U.  (Sweden). 
RESEARCH  ON  "LOCALIZED  RADIO- LESIONS". 
PART  IV.    LABORATORY  OBSERVATIONS  ON  THE 
REPRODUCTIVE  BEHAVIOR  OF  THE  PIGEON 
(COLUMBA  LIVL\)  DURING  THE  PRE- INCUBATORY 
PHASE  OF  THE  BREEDING  CYCLE,  by 
Eric  Fabricius  and  Ann-Mari  Jansson.   Technical  rept. 
no.   1.  Appendix  2,  on  Contract  AF  61(514)1247. 
1  Mar  59,   33p.   16  refs.  AFOSR-TN-60-253; 
AD-233  373. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  146  313 

Contents : 

Description  of  the  actions  belonging  to  the  reproduc- 
tive behavior  which  occur  during  the  pre- incubatory 

phase 
The  main  reproductive  behavior  patterns  and  their 

frequency  during  the  successive  subperiods  of  the 

pre- incubatory  phase 

Bowing,  attacking,  and  driving 

Behavior  associated  with  the  nest  site  and  the  nest 

Behavior  associated  with  copulation 
The  mutual  relations  of  the  different  actions,  and  the 

sequence  of  their  occurrence  during  the  individual 

34  min  periods 

The  relations  of  some  behavior  items  to  copulation 

The  sequence  of  the  behavior  items  during  the 

individual  34  min  tests 

The  order  of  the  activities 
(See  also  PB  146  305) 


Stockholm  U.   (Sweden). 
RESEARCH  ON  LOCALIZED  RADIO- LE SI ONSc 
PART  V.     OBSERVATIONS   ON  PIGEONS  DECERE- 
BRATED WITH  HIGH  ENERGY  PROTONS,   by 
Eric  Fabricius  and  B6rje  Larsson  (U.  of  Uppsala). 
Technical  rept.  no.   1,  Appendix  3,  on  Contract 
AF  61(514)1247.    26p.  35  refs.    AFOSR-TN-60-254; 
AD-233  374. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  312 

Four  pigeons  were  decerebrated  by  radiolesions  pro- 
duced by  185  Mev  protons  from  a  synchrocyclotron. 
The  cerebral  preduncles  were  cut  off  at  the  level  of 
the  anterior  commissure  and  the  bending  point  of  the 
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tractus  septo-mesencephal^us.    Escape  resjXMise  and 
spontaneous  feeding  and  drying  disappeared  in  all 
the  birds,  as  well  as  all  social  behavior,   including 
calling,   but  the  ability  of  walking,   standing  in  a  nor- 
ma] position,  and  maintaini>ig  the  equilibrium  re- 
mained.   All  birds  lost  the  ability  of  passing  food 
from  the  crop  into  the  stomach.    The  method  erf 
producing  lesions  by  a  proton  beam  proved  promising 
for  functional  studies  on  tha  bird  brain.    The  lesions 
were  distinctly  restricted.    No  damage  to  surround- 
ings structures,  and  no  conditions  of  shock  were  ob- 
served.  (Author)  (See  also  PB    146  313) 


Zoology 


Ladd  AFB,  Alaska. 


Arctic  Aeromedical  Lab. , 
SIGNIFICANCE  OF  ECHIN<t)COCCu"s  MULTLLbc- 
ULARIS  TO  MILITARY  PEHSONNEL  AT  REMOTE 
STATIONS  IN  ALASKA,  by  Jack  D.   Douglas.  June  59, 
lOp.   10  refs.   Technical  not^  AAL-TN-59-3; 
AD- 233  844.  I 

Order  from  LC  mi$l.  80,  pH$l.  80  PB  146  626 

Results  of  this  project  and  dther  studies  which  have 
been  conducted  in  recent  yeirs  indicate  that  no  medical 
or  surgical  problem  exists  Relative  to  hydatid  disease 
in  military  personnel  stationed  on  St.   Lawrence  Island 
and  the  coast  of  Alaska.    Th0  problem  of  prime  im- 
portance, insofar  as  militarv  personnel  are  concerned, 


is  of  a  psychological  nature. 


Early  exploratory  work 


and  findings  in  the  native  population  have  given  rise  to 
considerable  local  concern  which  is  transmitted  to  new 
arrivals,   usually  in  a  mann^  which  is  completely  out 
of  prc^wnion  to  the  true  picdure.    This  laboratory  is 
presently  compiling  a  resunie  of  the  recent  findings  on 
hydatid  disease  in  Alaska,  w|iich  will  be  disseminated 
to  site  personnel  to  help  allek^iate  the  psychological 
problem.    Although  a  true  medical  or  surgical  problem 


remains  a  potential  threat, 


does  not  exist  at  present,  it  ^ 

and  studies  must  be  continual  to  clarify" further  the 
various  aspects  of  hydatid  di  3ease  in  order  that  more 
concrete  information  relative  to  control,  early  de- 
tection, and  treatment  will  b^  available  should  the 
problem  arise.    (Author) 


Florida  U.  ,  Gainesville. 
CHAETOGNATHA  FROM  TFfe  COASTAL  WATERS 
OF  THE  SOUTHEASTERN  AfTLANTlC  STATES  AND 
THEIR  VALUE  AS  DsiDICATpR  ORGANISMS,  by 
E.   Lowe  Pierce  and  Marvin  11  Wass.    Final  rept.  on 
Contract  Nonr- 580(05).    June  159,  63p.  26  refs. 
Order  from  LC  mi$3.  90,  phJjlO.  80  PB  147  447 

The  Chaetognatha  were  studi^  in  plankton  samples 
collected  during  nine  cruises  pf  the  Fish  and  WUdlife 
Service  M/V  T.  N.  Gill  in  thej  waters  off  the  coast  of 
the  southeastern  Atlantic  Statts.    Three  genera  and 
12  species  were  identified  in  ^  total  of  590  samples 
examined.    Two  kinds  of  water  were  present  in  the 
area,  Carolinian  Coastal  wat4r  and  Florida  Current 
water.    Although  most  specie^  showed  a  gradation  from 
one  kind  of  water  to  the  other  it  was  possible  to  select 
a  species  (S.  hispida)  which  htod  a  high  percentage  of 
incidence  in  Carolinian  type  ^ater.    Its  presence  in  the 
Florida  Current  would  indicatfe  mixing  with  inshore 
water.  ^  hexaptera.  S.  l^ra^nd  K.  subtilis  showed 


more  than  a  90%  occurrence  in  Florida  Current  water. 
Their  presence  In  Carolinian  type  water  could  be 
attributed  to  recent  mixing  with  Florida  Current  water. 
Constant  selection  for  the  ability  to  withstand  mixed 
water  in  this  area  undoubtedly  accounts  for  the  wide- 
spread distribution  of  several  of  the  spec jes  collected. 


Kansas  U.  ,  Lawrence. 
STUDIES  IN  GENE- ENVIRONMENT  INTERACTIONS 
IN  DDT- RESISTANCE  AND  RELATED  CHARACTERS. 
II.    A  CONTRIBUTION  TO  THE  STUDY  AND  CON- 
TROL OF  ENVIRONMENTALLY  CAUSED  FLUCTU- 
ATIONS OF  SOME  QUANTITATIVE  CHARACTERS 
IN  DROSOPHILA  MELANGASTER,    MEIGEN.  by 
Robert  R.   Sokal  and  Heinz  W.  Neunes.    Final  rqjt.  on 
Gene- Environment  Interactions  in  DDT- Resistance  and 
Related  Characters,  Contract  Nonr-583(08).  30  Sep  59 
30p.   13  refs.  AD- 233  100.  ' 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  571 

Environmentally  caused  fluctuations  in  the  length  of 
the  larval  period  from  generation  to  generation,  as 
have  been  observed  by  several  authors  in  selection  ex- 
periments with  Drosophila  melanogaster,  were  shown 
to  be  mainly  an  effect  of  uncontrollable  difference 
among  separate  batches  of  medium.    The  length  of  the 
pupal  period  is  not  subject  to  these  fluctuations.    The 
original  hypothesis  that  the  fluctuations  in  larval  period 
are  due  to  variations  of  the  microflora  in  the  medium 
vials,  could  not  be  verified:   rearing  the  flies  aseptically 
did  not  reduce  the  fluctuations.    Instead,  changes  in  the 
chemical  composition  of  Karo- syrup  and  molasses  in 
our  medium  were  demonstrated  to  be  largely  respon- 
sible for  the  fluctuations.    By  means  of  replacing  these 
two  components  with  sugar  and  salts,  the  fluctuations 
were  satisfactorily  reduced.    (Author) 


Kansas  U. ,   Lawrence. 
A  SURVEY  OF  THE  MOSQUITOES  OF  THE  VICIN- 
ITY OF  KOTZEBUE,  ALASKA,  by  A.   Ralph  Barr  and 
P.   R.   Ehrlich,    Rept.  on  Contract  AF  41(651)92, 
May  57,   16p.   Technical  note  AAL-TN-57-9. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  620 

This  report  gives  the  results  of  a  brief  survey  carried 
out  at  Kotzebue  and  a  number  of  other  localities  on  the 
shores  of  the  Chukchi  Sea  during  the  summer  of  1956. 

CHEMISTRY 
Analytical  Chemistry 

Army  Chemical  Warfare  Labs  . ,  Army  Chemical 

Center,  Md. 
METHODS  OF  MICROANALYSIS.  III.  GRAVIMETRIC 
DETERMINATIONS  OF  SULFUR,  PHOSPHORUS, 
BROMINE  AND  CHLORINE  IN  ORGANIC  COM- 
POUNDS, by  John  M.  Corliss,  Cecil  A.  Rush  and 
others  .  Apr  60,  25p.  13  refs  .  CWLR  2369. 
Order  from  OTS  $0.75  PB  161  860 

Elementary  microgravi metric  methods  are  presented 
and  discussed.  Results  of  their  application  to  the 
chemical  analysis  of  a  variety  of  standard  compounds 
and  products  produced  in  Chemical  Corps  research 
projects  are  tabulated.  Some  factors  concerning  the 
use  of  the  microbalance  in  obtaining  accurate  precipi- 
tate weights  are  considered.  (Author) 
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Inorganic  Chemistry 

Pennsalt  Chemicals  Corp. ,   Wyndmoor,  Pa. 
PROPERTIES  AND  THERMAL  STABILITY  OF  POLY- 
MERIC MONOAMMINEDICHLOROZINC  (II),  by  Joseph 
Simkin  and  B.  P.  Block.  Technical  rept.  no.  2  on  Con- 
tract Nonr-2687(00).    1  Aug  59.  6p.   10  refs. 
AD- 225  086. 
Order  frc«n  LC  mi$l.  80.  ph$l.  80  PB  148  132 

Monoamminedichlorozinc  (I)  was  prepared  by  heating 
(Zn(NH3)2Cl2]  at  200^0  to  release  NH3.    The  NH3  loss 
was  rapid  at  first  but  gradually  decreased  to  a  constant 
rate,  corresponding  to  a  loss  of  1  mole  NH3  per  ZnCl2- 
Analysis  <rf  the  residue  confirmed  the  empirical  for- 
mula as  Aii(NH3)Cl2-  The  product  was  an  amber -colored, 
transparent,  glassy  solid  at  room  temperature.  It  had 
no  sharp  melting  point,  but  softened  at  80^  to  90^0  and 
was  transformed  into  syrup  which  remained  viscous  up 
to  110^0.  and  became  very  mobile  at  200^^.    I  was  in- 
soluble in  common  organic  solvents  but  formed  clear 
solutions  in  dimethylformamide,  aqueous  NH3,  and 
mineral  acids.    Infrared  spectra  indicated  the  pres- 
ence of  absorption  bands  in  the  region  of  1600  and 
1300  cm"l.    X-ray  examination  showed  the  product  to 
be  amorphous.    These  properties  indicated  the  poly- 
meric molecular  structure  (-Zn(NH3)  (Cl)Cl-)x,  with 
X  large  in  value.    I  was  stored  at  200°  ±  50C  for  200  hr 
in  air.    There  was  an  approximate  wjeight  loss  of  0.  3% 
per  hr  for  the  first  30  hr  followed  by  a  significant  lev- 
eling off  to  about  0.  03  wt  -%  per  hr.    Analysis  of  the 
residue  showed  that  0.  1%  NH3  remained;  the  Zn  con- 
tent was  unchanged;  and  there  was  a  substantial  drop  in 
total  chloride.    These  results  showed  that  contrary  to 
the  literature  (R.  J.   Kane,   Ann.   chim.  et  phys  [2] 
72:29,   1839).  I  is  decomposed  upon  heating,  the  domi- 
nant reaction  being:  2n(NH3)Cl2  A  2nCl2  •*■  NH3.    The 
NH3  which  was  coordinated  with  ZnCl2  in  I  exhibited 
only  moderate  resistance  toward  thermal  removal. 


Pennsalt  Chemicals  Corp.  ,   Wyndmoor,   Pa. 
THE  REACTION  OF  HEXAMMINECOBALT  (III) 
CHLORIDE  WITH  SODIUM  CYANIDE,  by 
B.  P.   Block.    Technical  rept.   no.   4  cm  Contract 
Nonr- 2687(00).    1  Aug  59,   4p.   3  refs.   AD- 225  088. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  148  134 

Hexamminecobalt  (III)  chloride  was  allowed  to  react 
with  NaCN  at  80°C  to  produce  a  precipitate  erf 
[Co(NH3)6]  fCo(CN)6]  rather  than  fCo(NH3)  (CS)^]. 
It  was  concluded  that  partially  substituted  cyanocobalt 
(III)  ammines  are  more  reactive  toward  substitution 
than  Co<NH3)6'^'*"  ,  and  that  substitution  which  starts 
on  a  given  cobalt  atom  goes  to  completion.    The  re- 
action is  more  facile  at  higher  temperatures. 

Pennsalt  Chemicals  Corp. .  Wyndmoor,   Pa. 
THE  THERMAL  STABILITY  OF  METAL  AMMINES. 
IL    COBALT  (II)  AND  COBALT(III)  COMPOUNDS,   by 
L.  R.  Ocone,  J.  R.  Soulen.  and  B.  P.  Block. 
Technical  rept.  no.   6  on  Contract  Nonr- 2687(00). 
1  Aug  59.    14p.    11  refs.   AD-225  419. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  148  136 

The  thermogravimetric  behavior  of  seven  cobalt  am- 
mines has  been  examined  in  a  nitrogen  atmosphere. 
Chelation  increases  thermal  stability  with  six-mem- 
bered  rings  showing  greater  stability  than  flve- 
membered  rings  in  chelates  of  tetrahedral  cobalt  (II). 


In  all  cases  examined  the  ammines  of  cobalt  (III)  be- 
gan to  lose  weight  well  under  200°C.    No  significant 
difference  was  detected  in  the  thermal  response  of  the 
cis  and  trans  forms  of  [Co(NH3)4Cl2]Cl.    (Author) 
(See  also  PB  148  133) 


Pennsylvania  U.  ,  Philadelphia. 
RESEARCH  ON  A  NEW  CLASS  OF  INORGANIC 
MOLECULES  CONSISTING  BASICALLY  OF  SULFUR 
AND  NITROGEN,  by  M.   E.  Cohen.   R.  A.  Kent  and 
ochers.   Rept.  on  Contract  AF  33(616)5444.   Apr  60,   22p 
13  refs.  WADD  Technical  rept.  60-169. 
Order  from  OTS  $0.  75  PB  161  883 

The  silicon  amines,  (C6H5)3SiNH2.  (C2H5)3SiNH2  and 
[(CH3)3Si]2NH  have  been  found  to  react  with  either 
S2CI2  or  SCl2-    No  pure  silicon  derivatives  of  tetra- 
sulfur  tetranitride,  S4N4,  of  the  type  (R3Si)4S4N4. 
(R3Si)3S5N2,  (R3SiNS)x  etc.  analogous  to  those  formed 
by  carbon  amines,  could  be  isolated  from  the  reaction 
products.  NH2CN.  CO(NH2)2  and  CO(NHCH3)2  *ere 
found  to  react  with  S2CI2  to  give  complex  polymeric 
materials.    S4N4  was  found  to  react  violently  with 
C6H5PCI2  at  room  temperature  to  give  high  yields  of 
the  linear  phenyl  phosphonitrilic  chloride  oligomer. 
(C6H5PNa)4-  C6H5PCI4.    S4N4  was  found  to  react  with 
anhydrous  HBr  and  HF  at  room  temperature,  to  pro- 
duce, in  the  former  case,  a  mixture  of  S4N3Br  and 
NH4Br.    S4N3CI  has  been  found  to  react  with  a  number 
of  amines  to  give  semi -solid  viscous  materials. 


Richmond  Research  Lab. ,  Stauffer  Chemical  Co. , 

Calif. 
INORGANIC  POLYMERS  PROGRAM,  by  A.  J.  Leffler 
and  F.  W.  Breuer.  Semi-annual  technical  rept.  for 
1  July  58-1  Jan  59  on  Contract  Nonr- 2259(00). 
18  Sep  59,  61p.  29  refs  .  AD-227  693. 
Order  from  LC  mi$3.90,  ph$10.80  PB  148  594 

The  reactions  of  tris-trimethylsilylphosphine  were 
further  investigated,  and  their  thermal  decompositions 
yielded  hexamethyldisilane  plus  an  unknown  liquid.  Re- 
action with  diphenyldichloros  ilane  yielded  low- 
molecular- weight  polymers  .  The  reaction  of  halogen- 
ated  nitriles  and  diborane  yielded  stable  borazenes; 
the  reaction  with  difunctional  materials  is  under  inves- 
tigation. An  attempt  to  prepare  [H(CF2)4CH2]3P  by 
the  reaction  of  H(CF2)^H^  and  NaPH2  in  liquid  am- 
monia yielded  H(CF2l3CF  -  CH2.  The  reaction  of 
perfluoroadipodinitrile  with  amnK>nia  yielded  a  mix- 
ture of  cyclic  imidine  and  diamidine.   Homopolymeri- 
zation  of  cyclic  perfluoroglutaroimidine  was  investi- 
gated.  Special  reaction  conditions  were  studied  which 
consistently  produced  a  polymer  different  from  the 
known  highly  cross  linked  species  .  The  cross-linked 
homopolymer  was  attacked  by  amidines  and  ammonia 
giving  rise  to  side  reactions  which  may  also  occur 
with  the  copolymers .  Mechanisms  for  both  the  homo- 
polymerization  of  the  cyclic  glutaroimidine  and  its 
copolymerization  with  amidines  was  proposed .  A 
modified  polymerization  method  consisting  of  the  re- 
action of  perfluorobutyroamidine  and  perfluoroglu- 
tarodinitrile  gave  a  more  uniform  polymer,  but  the 
properties  were  not  satisfactory.  This  reaction  will 
be  studied  by  the  preparation  of  low- molecular- weight 
analogs . 
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Sarah  Mellon  Scaife  Radiation  Lab. ,  U .  of 

Pittsburgh,  Pa. 
THE  HYDRATES  OF  THE  TETRA  n- BUTYL  AND 
TETRA  i-AMYL  QUATERNARY  AMMONIUM  SALTS, 
by  Richard  McMullan  and  G!.  A.  Jeffrey.  Technical 
note  on  Contract  AF  49(638)456.  June  59,  I3p.  10  refs 
AFOSR-TN- 59-475;  AD-213  718. 
Order  from  LC  mi$2.40,  pJ>$3.30  PB  146  527 


The  several  prepared  compfHjnds 
the  clathrate  type,  similar 
gas  hydrates.  Actxially,  as 
form  several  series . 


are  believed  to  be  of 
n  general  character  to  the 
shown,  the  compounds 


Washington  U.  ,  Seattle. 
HALOGEN  FLUOROSULFONATES  BrSOoF. 
Br(S03F)  AND  KSOoF)^;  PREPARATION  OF 
MERCURY(ID,  NITROSVL  AND  NITROSONIUM 
FLUOROSULFONATES  FROM  PEROXYDISULFURYL 
DIFLUORIDE  [AND]  SOME  REACTIONS  OF 
FLUORINE  FLUOROSULFdNATE:   IODINE  TRI- 
FLUORIDE  BISFLUOROSUUFONATE,   by  George  H. 
Cady  and  John  E.   Robens  (U.  of  Massachusetts). 
Technical  rept.  nos.   23-25  pn  Contract  Nonr- 
477(16).    1959,   17p.  22  refs,  AD-219  821. 
Order  from  LC  mi$2.  40.  ph|$3.  30         PB  148  138 

Bromine  (I)  fluorosulfonate,  Ibromine  (III)  fluoro- 
sulfonate  and  iodine  (III)  fluorosulfonate  have  been 
prepared  by  reacting  peroxydisulfuryl  difluoride 
with  the  appropriate  halogen,    These  compounds  have 
been  characterized.    Chlorinje  does  not  react  with 
peroxydisulfuryl  difluoride.  ;Atten:ipt8  to  prepare 
lower  fluorosulfonates  of  iod(ine  have  given  incon- 
sistent results.   Peroxydisulfuryl  difluoride  reacts  with 
nitric  oxide  to  give  nitrosyl  fliiorosulfonate  and  with 
mercury  to  give  mercury  (II)  fluorosulfonate.   With 
nitrogen  dioxide  an  equimolar  mixture  of  nitrosyl 
and  nitronium  fluorosulfonates  is  produced.    The 
reaction  products  have  been  characterized.    Fluorine 
fluorosulfonate  reacts  with  sulfur  dioxide  to  give 
pyrosulfuryl  fluoride  and  with  thionyl  fluoride  to  give 
peroxydisulfuryl  difluoride  and  thioryl  tetrafluoride. 
With  iodine,  fluorine  fluorosulfonate  reacts  to  from 
iodine  trifluoride  bisfluorosujfonate,   IF3(S03F)5. 
This  new  compound  has  been  characterized.  Chlorine 
does  not  react  with  fluorine  fluorosuitonate.  (Author) 
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Gallery  Chemical  Co.  ,  Pa. 
THE  PREPARATION,  UNIT  CELLS,  AND  SPACE 
GROUPS  OF  TWO  ETHERATtS  OF  SODRJM  TRI- 
DECAHYDRODECABORATE(i-)  by  H.  G.  Norment,  Jr. 
Rept.  on  Project  Zip,  Contract  NOa(s)  58-454-d. 
25  May  59,  8p.   1  ref.  CCC-4|54-TR-312;  AD- 220  682. 
Order  from  LC  ml$l.  80,  ph$tl.  80  PB  148  373 

The  mono-ethyl  etherate  of  sodium  tridecahydro- 
decaborate<l-),  NaBiQHia  (CjHs),^  and  the  bis- 
methyl  etherate  of  sodium  tridecahydrodecaborate(l-X 
NaBioHi3-2  (CH3)20,  have  been  prepared.   Unit  cell 
dimensions  and  space  groups  were  determined  for 
both  materials  by  single- crystal  x-ray  diffraction 
techniques.    (Author) 


Clin  Mathieson  Chemical  Corp.  ,  Niagara  Falls 
-N.  Y. 

INVESTIGATION  OF  INTERMEDIATES  OF  CER- 
TAIN SELECTED  K  AGENTS,  by  Max  M.  Boudakian. 
Final  research  rept.  for  16  Aug  57-31  Mar  58  on 
Proj.    Kreole,    Contract  DA  18- 108-405-cml-29, 
1  Aug  58,   118p.  95  refs.  OMCC-9031-KFRR-1; 
AD-213  543. 
Order  from  LC  mi$6.  00.  ph$18.  30       PB  148  483 

The  specific  compound  of  major  interest  to  the  U.  S. 
Army  Chemical  Corps  in  the  synthesis  of  K-agents  is 
5-(l,2-dimethylheptyl)resorcinol.  Since  the  classical 
synthesis  route  to  this  compound  involves  numerous 
steps  with  a  low  overall  yield,  a  program  was  de- 
signed to  develop  a  shoner  and  improved  process  for 
the  synthesis  of  5-(l,  2-dimethylheptyl)  resorcinol 
and  certain  key  intermediates,  such  as  3,  5-dihydro- 
xyacfetophenone  and  3,  5-dimethoxyacetophenone. 


Pennsalr  Chemicals  Corp. ,  Wyndmoor,  Pa. 
SULFUR-NITROGEN  SYSTEMS.  1.  POLYMERS  FROM 
SJLF AMIDE,  by  F.  L.  Scott  and  H.  Q.  Smith.  Tech- 
nical rept.  no.  5  on  Contract  Nonr- 2687(00).  1  Aug  59 
24p.  13  refs.  AD-225  089. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  135 

Formaldehyde,  sulfamide,  and  melamine  were  allowed 
to  react  under  condensation  conditions  at  a  pH  of  10 to 
yield  white  solids  which  were  resistant  to  most  sol- 
vents and  had  melting  points  ranging  from  220°  to 
260°C.  The  IR  spectra  indicated  a  structure  which  re- 
sembled polymethylene  polys ulf amide.  The  polymers 
could  be  pressed  into  films  on  a  Carver  press  at  about 
210°C  and  11 .000  lb.   Polymerizations  run  at  pH  7 
yielded  the  same  product  as  at  pH  10,  except  in 
smaller  yield.  This  suggested  that  the  active  moiety 
in  the  facile  cross -linking  prowess  of  sulfamide  was 
the  sulfamide  ion.   Further  experiments  revealed  the 
condensation  of  sulfamide  with  formaldehyde,  even  in 
the  presence  of  stoichiometric  quantities  of  base  was 
much  more  rapid  than  the  rearrangement  of  sulfamide 
to  imidodisulfamide.   Variations  in  the  quantities  of 
the  reactants  which  were  used  to  produce  the 
sulfamide-based  polymers  caused  no  pronounced  ef- 
fects on  the  thermal  properties  of  the  polymers . 


Roosevelt  U. ,  Chicago  [111.  ] 
THE  CHEMISTRY  OF  PROXIMATE  AZIDO-   AND 
THIO-  GROUPS,  by  Eugene  Lieber.    Final  technical 
repc.  for  1  Sep  59- 15' Feb  60  on  Contract  DA  11-022- 
ORD-3221.    Feb  60,  86p.  56  refs.    OOR  rept. 
2497. 1-C;  AD- 235  469. 
Order  from  LC  mi$4.80,  ph$13.80  PB  148  532 

The  present  investigation  concerns  the  synthesis  at  5 
(carbon-carbon  substituted)-!,  2,  3,  4-thiatriazoles, 
and  the  physical  properties  of  these  systems.   The 
infrared  absorption  spectra  of  the  initial  diazothization 
products  of  a  series  of  4 -substituted  thiobenzhydra- 
zides  clearly  show  that  these  compounds  are  not  open 
chain  azides,  and  confirms  some  recent  investigations 
showing  that  these  products  are  5(para-substituted)- 
phenyl-1,  2,  3,  4-thiatriazoles.   The  reaction  of  sodium 
thiobenzoylthioglycolates  with  sodium  azide  in  aqueous 
solution  has  been  investigated  and  is  found  to  give  good 
yields  of  5(para-substituted)phenyl-l,  2,  3,  4-thiatria- 
zoles,  identical  with  those  formed  by  the  diazotizatioo 
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of  4 -substituted  thiobenzhydrazides.    A  study  of  the 
inftared  absorption  spectra  of  4 -substituted  thio- 
benzhydrazides and  aliphatic  thiohydrazides  shows 
that  there  exists  no  thione-thio  tautomerism  in  their 
gelid  state.  The  5(para-substituted)phenyl- 
1,  2,  3,  4-thiatriazole8  exhibit  aromatic  type  absorption 
in  the  ultraviolet  region.   The  1,  2,  3,  4-thiatriazole 
nucleus  is  elearon-withdrawing  in  nature.   All  of  the 
5(para-substituted)phenyl-l,  2,  3, 4-thiatriazoles 
decompose  at  their  melting  points  with  the  formation 
di  4- substituted  phenyl  nitriles,  sulfur  and  nitrogen 
gas.   The  5-aliphatic-l,  2,  3,  4-thiatriazole8  are 
unstable  and  decompose  upon  formation,  even  at  zero 
degrees  centigrade.   (Author) 


Sterling  Chemistry  Lab.  .  Yale  U. ,  New  Haven, 

Conn. 
THE  EPOXIDATION  OF  SOME  ALLYLIC  ALCO- 
HOLS, by  James  English  and  M.   L.   Sassiver.    (Dtx:- 
toral  thesis).    Rept.  on  Contract  AF  49(638)37. 
[I960]  23p.   30  refs.  AFOSR  TN-60-247;  AD- 233  601. 
Order  from  LC  mi$2.  70,  phM.  80  PB  147  228 

The  composition  of  the  mixtures  of  stereoisomers 
produced  on  epoxidation  of  a  series  of  allylic  alcohols 
(RCH0HCH=CH2)  has  been  determined. 


Yale  U.  ,   New  Haven,   Conn. 
INVESTIGATION  OF   INITIAL  FREE  RADICAL 
YIELDS  IN  ORGANIC  COMPOUNDS  SUBJECTED  TO 
GAMMA   RADIATION,  by  Randolph  H.   Bretton  and 
Imre  Zwiebel.    Rept.  for  1  July  57-30  June  59  on 
Contract  AF  33(616)5239.    Apr  60,  46p.  32  refs. 
WADD  Technical  rept.  60-127. 
Order  from  OTS  $1.  25  PB  161  849 

Satisfactory  analytical  and  operational  procedures  foi 
the  usb  of  DPPH  (diphenylpicrylhydrazyl)  as  a  scav- 
enger in  free  radical  yield  determinations  have  been 
developed.    These  procedures  are  used  to  determine 
the  free  radical  yields  resulting  from  the  irradiation 
erf  organic  compounds  in  a  Cobalt-60  gamma  source. 
This  report  includes  a  summary  and  discussion  of  the 
radiochemical  theory  relating  to  the  problem,  fol- 
lowed by  a  literature  survey  on  the  specific  project 
of  the  irradiation  of  alcohols.    The  theory  underlying 
the  use  of  scavengers  is  presented  and  the  results  of 
a  detailed  study  of  the  sp>ecific  scavenger  DPPH,  are 
given.    Preliminary  results  for  the  irradiation  of 
ethyl  alcohol  and  acrylonitrile  are  presented. 
(Author) 


Physical  Chemistry 


Arizona  State  U.  ,   Tempe. 
THERMOELECTRIC  MATERIALS  AND  DEVICE  RE- 
SEARCH, by  B.   R.   Gossick  and  H.  B.   Whitehurst. 
Quarterly  progress  rept.  no.    1.   18  Sep-17  Dec  59,  on 
Contract  DA  36-039-SC-85249.   [1960]  17p.  6  refs. 
AD-232  816. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  342 

Previous  knowledge  concerning  the  thermal  and  elec- 
trical properties  of  rutile  which  would  make  it  useful 


as  a  thermoelectric  material  is  briefly  discussed.  A 
modification  of  the  material  which  might  improve  the 
thermoelectric  figure  of  merit  is  proposed.  Experi- 
mental efforts  to  produce  rutile  in  a  suitable  form  by 
the  treatment  of  colloidal  precipitates  is  described. 
(Author) 


A vco- [Everett]  Research  Lab. ,  Mass. 
RATES  OF  SELECTED  REACTIONS  INVOLVING 
NITROGEK  and  oxygen,  by  Norman  Davidson. 
Rept.  on  Contract  AF  04(645)18.    June  58,   16p. 
24  refs.   Research  rept.   32;  AD- 205  514. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  147  397^ 

This  report  summarizes  the  results  of  kinetic  studies 
of  reactions  other  than  dissociation  involving  com- 
pounds of  nitrogen  and  oxygen.    Not  all  of  the  exten- 
sive literature  in  the  field  is  reviewed  here.    Atten- 
tion is  focused  on  those  papers  which,   so  far  as  the 
author  knows,  provide  the  best  data.    Kinetic  studies 
with  the  single  pulse  shock  tube  are  described  in  de 
tail,  because  this  new  method  is  of  particular  inter- 
est for  high  temperature  gas  dynamics. 


Avco-Everen  Research  Lab. ,  Mass. 
VARIATIONAL  THEORY  OF  CHEMICAL  REACTION 
RATES  APPUED  TO  THREE-BODY  RECOMBINATION, 
by  James  Keck.  Rept.  on  Contract  DA  19-020-ORD- 
4862.  Sep  59,  67p.  19  refs.  Research  rept.  66; 
AD- 227  520. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  208 

A  variational  theory  which  gives  a  least  upper  bound  to 
the  rate  of  a  chemical  reaction  is  presented.  Explicit 
calculations  of  the  recombination  rate  of  attracting 
atoms  in  the  presence  of  repulsive  third  bodies  are 
made  for  a  simple  trial  surface  having  one  adjustable 
parameter.  At  low  temperatures,  the  experimental 
rate  constants  are  quite  close  to  the  theoretical 
bounds;  at  high  temperatures  ,  the  experimental  data 
fall  away. 


Baylor  U. ,  Waco,  Tex. 
THE  MECHANISM  OF  THE  ACTION  OF  ORGANIC 
BRIGHTENING  AGENTS  IN  ELECTROPLATING 
PROCESSES,  by  Thomas  C.  Franklin  and  Jack  R. 
Goodwyn.   (Doctoral  thesis).   Technical  rept.  no.  1  for 
10  Sep  56-10  Apr  60  on  Contract  DA  23-072-ORD-1056. 
[1960]  I39p.   100  refs.    OOR  rept.   1747.  2-M. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  148  444 

Tne  causes  of  the  maxima  observed  in  the  current - 
voltage  curves  for  the  oxidation  of  hydrogen  at  a  black 
nickel  electrode  in  basic  solution  and  at  a  gray  palla- 
dium electrode  in  basic  and  acidic  solutions  have  been 
investigated  and  found  to  be  due  to  the  oxidation  erf  two 
forms  of  hydrogen  adsorbed  on  the  surface  of  the  elec- 
trode and  hydrogen  absorbed  in  the  bulk  of  the  elec- 
trode.  The  one  maximum  in  the  current -voltage  curve 
for  a  nickel  elearode  plated  in  a  Watts  type  bath  is  due 
to  the  oxidation  of  absorbed  hydrogen.    When  certain 
organic  compounds  are  added  to  a  Watts  bath,  the  con- 
centration which  produces  the  brightest  deposit  also 
produces  the  deposit  containing  the  minimum  amount 
of  absorbed  hydrogen.    Curves  relating  the  current 
efficiency  of  hydrogen  ion  discharge  and  the  hydrogen 
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content  of  electrodeposits  t<$  the  concentration  of  or- 
ganic compound  in  the  plating  bath  are  similar  in 
shap)e.  The  faa  that  the  organic  compounds  affect  the 
hydrogen  polarization  and  nickel  polarization  differ- 
ently explains  the  variation  In  the  current  efficiency 
and  hydrogen  content  of  the  deposits  when  such  com- 
pounds are  added  to  the  plating  bath.    (Author) 


'ille, 


Bureau  of  Mines,  Bartlesvijlle.  Okla. 
COMBUSTION  CALORIMET|<Y  L    ORGANIC  FLUO- 
RINE COMPOUNDS,  by  W.   p.  Good  andD.  W.  Scott. 
Technical  note  on  Contract  8PSN  88-801A,  ARPA  Order 
no.  24-59,  Task  3.    3  Aug  5*,  37p.    17  refs.  AFOSR- 
TN-59-698;  AD-219  968        ' 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  146  580 

The  ccHitents  o€  this  Technical  Note  are  to  appear  as  a 
chapter  in  the  book  "Experimental  Thermochemistry, 
VoL   II, "  being  prepared  under  auspices  of  the  Sub- 
Commission  on  Experimental  Thermochemistry  of  the 
International  Union  erf  Pure  and  Applied  Chemistry.  The 
combustion  calorimetry  of  organic  fluorine  compounds 
is  discussed,  and  experimental  procedures  are  recom- 
mended.   A  computation  forili  is  given  for  reducing  the 
experimental  results  to  standard  states.  Also  discussed 
are  factors  influencing  accuracy,  choice  of  reference 
substances,  and  publication  6f  results.    (Author) 


Bureau  of  Mines,  Bartlesville,  Okla. 
COMBUSTION  CALORIMET^IY  II,    ORGANOMETAL- 
UC  COMPOUNDS,  by  W.  d:  Good  and  D.  W.  Scon. 
Technical  note  on  Contract  BPSN  88-801A.    3  Aug  59, 
33p.  47  refs.    ARPA  Order  lio.  24-59,  Task  3;  AFOSR 
TN-59-699;  AD-219  970. 
Order  from  LC  mi$3. 00.  ph$6.  30  PB  146  601 


).  ph$( 


The  contents  of  this  note  are' to  appear  as  a  chapter  in 
the  book    Experimental  Thermochemistry,  Vol.  II," 
being  prepared  under  auspices  of  the  Sub -Commissi  on 
on  Experimental  Thermocheoiistry  of  the  International 
Union  of  Pure  and  Applied  Cliemistry.   The  combustion 
calorimetry  at  organometalUc  compounds  and  other 
carbon  compounds  of  metals  is  discussed.    References 
are  given  to  past  work  in  the  field.    Limitations  of 
static-bomb  methods  and  advantages  of  rotating-bomb 
methods  are  pointed  out.    Other  topics  treated  are: 
Corrections  to  standard  states;  comparison  experi- 
ments; materials  for  the  bonib,  fittings,  and  crucible; 
containers  for  samples:  problem  of  complete  combus- 
tion; and  publication  of  results.    (Author)  (See  also 
PB  146  580) 


California  U.  ,   Berkeley. 
THE  CHEMILUMINESCENCB  OF  ETHYLENE 
FORMED  PROBABLY  FROM  METHYLENE  IN  AN 
INERT  MATRIX,   by  Theodore  D.  Goldfarb  and 
George  C.   Pimentel.    Rept.  ap  Contract  AF  49(638)1. 
10  Feb  60,   13p.   10  refs.  AF(i)SR-TN-60-182; 
AD-233  368.  1 

Order  from  LC  mi$2.  40,  phfi  3.  30  PB  146  718 

An  orange -red  luminescence  dccurs  when  diazometh- 
ane  suspended  in  solid  nitrogtn  or  solid  argon  is 
photolyzed  and  then  warmed  to  permit  diffusion. 
Spectrographic  and  visual  studies  of  this  thermolu- 
minescence  are  reported.    Cqnditions  favorable  for 


the  production  of  the  luminescence  also  result  in  rel- 
atively high  yields  of  ethylene  as  a  final  product. 
Furthermore,  a  deuteration  effect  is  observed. 


Gallery  Chemical  Co. ,  Pa. 
PHYSICAL  PROPERTIES  OF  BORON  TRIBROMIDE,  by 
W.  F.  Barber,  C.  F.  Boynton,  and  P.  E.  Gallagher. 
Rept.  on  Projea  Zip,  Contract  NOa(s)  58-454-d 
25  Mar  59,  18p.   10  refs.    CCC-454-TR-306; 
AD- 220  681. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  148  374 

The  triple  point  of  a  sample  of  99.96  mole  percent 
boron  tribromide  has  been  found  to  be  -46.482<\3. 
Over  the  temperature  range  -20  to  90^0,  the  density 
values  have  been  found  to  fit  the  equation 
cl<g/ml)  =2.6954  -  [2.962  xlO'St^oc)  1  Over  the  tem- 
perature range  0°  to  90°C,  the  viscosity  values  have 
been  found  to  fit  the  equation  log  ij  ( mi lli poises)  ^ 
331 /t  -  0.  250.    Over  the  temperature  range  2^ to 
84°C,  the  surface  tension  values  have  been  found  to  fit 
the  equation  y  (dynes/cm)  =31.9  -  0. 128  t  (oc)-    Over 
the  temperature  range  0  to  90°C,  the  vapor  pressure 
values  have  been  found  to  fit  the  equation  log  P(nimi  - 
6.9795  -  131  l/[troc>-»- 230].    (Author)  '" 


Carnegie  Inst,  erf  Tech. ,  Pittsburgh,  Pa. 
CATALYTIC  PYROLYSIS  OF  DIBORANE,  by 
R.  B.  Beckman  (Carnegie  Inst,  of  Tech.).    Rept.  on 
Project  Zip,  Contract  NOas-52-1024-c.   9  Dec  57, 
21p.  4  refs.   CCC-1024-TR-272. 
Order  from  LC  miJ2.70,  ph$4.80  PB  149  191 

The  feasibility  of  catalyzing  a  directed  pyrolysis  of 
diborane  to  higher  boron  hydrides,  by  means  of 
commercially  available  catalysts,  was  investigated. 
In  general,  the  results  indicate  that  the  usual  metal 
catalysts  such  as  nickel,  activated  alumina,  and 
platinum  have  some  catalyzing  properties.   The  data, 
unfortunately,  are  too  meager  to  demonstrate  whether 
or  not  this  catalysis  is  directional  for  the  desired 
liquid  products.    With  the  solid  catalysts  tested  it  was 
always  found  that  solid  degradation  products  eventu- 
ally stopped  the  reaction. 


Columbia  U . .  New  York . 
ANOMALOUS  RELAXATION  OF  HYPERFINE  COM- 
PONENTS IN  ELECTRON  SPIN  RESONANCE,  by 
Jan  W  .  H.  Schreurs  ,  George  E.  Blomgren,  and  George 
K.  Fraenkel.  Technical  note  rept.  no.  3  on  Contract 
AF  49(638)520.  1  Jan  60,  27p.  20  refs.  CU-3-60-AF- 
520-Chem.;  AFOSR-TN-59-1326;  AD-233  724. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  749 

Different  hyperfine  components  in  the  electron  reso- 
nance spectra  of  free  radicals  exhibiting  proton  hyper- 
fine splitting  were  found  to  saturate  at  different  rates , 
and  it  is  pointed  out  that  different  sets  of  relaxation 
times  must  be  used  to  describe  the  behavior  of  each 
component.  An  analysis  is  given  of  the  experimental 
parameters  which  affect  saturation  measurements  . 
An  appendix  is  included  on  the  work  of  Jen,  et  al, 
[Phys.  Rev.  112:1169,  1958],  on  deuterium  atoms 
trapped  at  liquid  helium  temperacures;  this  work  shows 
that  the  anomalous  intensities  obtained  as  a  function  of 
r-f  power  is  not  the  same  as  the  phenomenon  observed 
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for  free  radicals  in  solution,  and  cannot  be  adequately 
interpreted  in  terms  of  any  currently  proposed 
mechanisms .  (Author) 


Georgia  Inst,  of  Tech.   Engineering  Exp>eriment 

Station,  Atlanta. 
METHYLENE  DERIVATIVES  AS  INTERMEDIATES 
IN  POLAR  REACTIONS.    XIX.    THE  REACTION  OF 
POTASSIUM  ISOPROPOXIDE  WITH  CHLOROFORM, 
BROMOFORM  AND  DICHLOROFLUOROMETHANE, 
by  Jack  Hine,  Arthur  D.   Ketley  and  Kozo  Tanabe. 
Technical  r^t.    no.  5  on  Contract  Nonr-991(03). 
13  May  59,  22p.  21  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  795 

On  reaction  with  potassium  isopropoxide  in  isc^ropl 
alcohol,  dichlorcrfluoromethane  gives  triisopropyl 
orthoformate  as  the  only  product  detected,  while 
chloroform  and  bromoform  give,  in  additKjn,  piopylene 
diisopropyl  ether,  acetone,  carbon  monoxide,  a 
methylene  halide,  and  under  some  conditions  dark- 
colored  products  of  higher  molecular  weight.    Mechan- 
istic interpretations  are  given  for  some  of  these  and 
related  observations.    (Author) 


Georgia  Inst,  of  Tech-   Engineering  Experiment 

Station.  Atlanta. 
METHYLENE  RADICALS  IN  SOLUTION,  by  Jack  Hine. 
Arthur  D.   Ketley  and  others.    Final  rept.  on  Contract 
Nonr-991(03).   16  June  59,  4p.  AD-218  179. 
Order  from  LC  mi$l.  80.  phjl.  80  PB  147  263 

Studies  were  made  of  the  reactions  of  alcohols  and 
alkoxy  and  aryloxy  anions  with  dihalomethylenes  gen- 
erated from  haloforms  and  bases.    The  Riemer- 
Tiemann  reaction  proceeded  via  a  dihalomethylene 
intermediate,  but  dibronwmethylene,  dichloromethylene . 
and  chlorofluoromethylene  reacted  with  potassium 
isopropoxide  in  isopropyl  alcohol  in  a  different  manner. 
Isopropyl  difluoromethyl  ether,  prepared  by  the  action 
of  potassium  isoprc^xixide  in  isc^rc^yl  alcohol  on 
chlorodifluoromethane,  was  inert  to  potassium 
isopropoxide  at  0°  and  50°C.    A  new  method  for  drying 
and  determining  the  water  content  of  isopropyl  alcohol 
was  developed,  and  from  this  data  the  true  second- 
order  rate  constants  for  the  hydrolysis  of  an  ester  Dy 
hydroxide  ion  in  alcoholic  solution  were  calculated. 
Potassium  isopropoxide  reacted  with  dichlorofluoro- 
methane  to  give  high  yields  of  triisc^ropyl  ortho- 
formate  and  with  chloroform  and  bromoform  to  give 
methylene  halides,  carbon  monoxide,  propylene, 
diisc^ropy]  ether,  and  acetone. 


Grace,  W.   R. ,  and  Co. ,  Clarksville,  Md. 
INVESTIGATION  OF  THIN  SHEETS  OF  HIGH- 
QUALITY.    SINGLE- CRYSTAL  SILICON,   by 
F.  T.  Fitch.    Technical  summary  rept.  no.  1, 
1  Sep  59-29  Feb  60.  on  Contract  DA  36-039- sc-85242. 
10  Mar  60,  30p.  AD- 234  238. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  551 

IXe  to  its  high  surface  tension,  molten  silicon  forms 
a  liquid  lens  erf  about  4  mm  equilibrium  depth  on  a 
lead  surface.    The  saturation  concentration  of  lead 
slightly  above  the  silicon  melting  point  is  about  17% 
Pb.    Lead  is  definitely  volatlve  at  these  temperatures 


and  difficulties  are  encountered  in  controlling  the  lead 
vapors  and  losses  from  the  system.    Lead  does  not 
form  a  solid  solution  with  silicon.    When  detected  at 
definite  levels  in  the  samples,  the  lead  was  present 
as  a  finely  dispersed  metal  phase.    Silicon  single 
crystals  have  been  pulled  with  lead  additions  up  to 
5%  in  the  melt.    Their  lead  content  was  very  low 
(  <0.  01%).    Polycrystalline  material  was  obtained  at 
a  lead  concentration   >10%  in  the  melt.    This  ap- 
peared to  reflect  a  need  for  improved  pulling  tech- 
niques as  much  as  the  possibility  of  a  limiting  lead 
concentration  at  which  a  single  crystal  may  be  ob- 
tained.   A  high-temperature  furnace  suitable  for  the 
study  of  the  Si-Pb  system  has  been  assembled  and 
checked  through  initial  operation 


Harvard  U.  ,  Cambridge,  Mass. 
NUCLEAR  MAGNETIC  RESONANCE  AND  INFRA- 
RED ABSORPTION  SPECTRA  STUDIES  OF  ORGAN- 
OSILANES  AND  RELATED  COMPOUNDS,  by  David 
Eteivid  E.  Webster.    Technical  rept.  on  Contract 
Nonr- 1866(13).    Aug  59,  42p.   34  refs.  AD- 228  133. 
Order  from  LC  mi$3.  30,  irfi$7.  80         PB  148  174 

Contents: 

The  nuclear  magnetic  resonance  spectra  of  some 

trisubstituted  silanes;  the  electronegativity  of  sub- 

stituents,  by  David  E.  Webster 
Nuclear  magnetic  resonance  studies  of  some  methyl 

derivatives  of  the  groiqj  IVB  elements,  by 

M-  P.  Brown  and  D.   E.  Webster 
The  nuclear  magnetic  resonance  spectra  of  some 

methylhydropolysiloxanes,  by  D.  E.  Webster  and 

R.  Oka  war  a 
The  infrared  spectra  of  the  methylacetoxysilanes  and 

some  methyltin  carboxylates,  and  the  configuration 

of  the  trimethyltin  and  the  dimethyltin  cations,  by 

Rokuro  Okawara,  D.  E.  Webster,  and  Eugene  G. 

Rochow 


Instituto  di  Chimica  Generale  dell?  Universita, 

Palermo  (Italy). 
THERMODYNAMICS  OF  THE  EQUILIBRIA  BE- 
TWEEN Ni(DBH)  AND  A  SERIES  OF  NITROGEN 
BASES  IN  BENZENE,  by  Luigi  Sacconi.    Final  tech- 
nical rept.  no.  2,   1  Apr  59-31  Mar  60.  on  Contract 
DA  91-59I-EUC-I105.    [1960]  I9p.   11  refs. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  148  360 

The  equilibria  in  benzene  between  NiDBH  and  20 
nitrogen  bases  has  been  studied.    From  the  spectro- 
I)hotometric  data  the  values  of  log  K  at  different 
temperatures  have  been  obtained.    From  the  ten:^>er- 
ature  dependence  of  the  formation  constants,  the 
heats  of  reaction  and  free  energy  and  entropy  changes 
were  calculated.    Hie  data  are  discussed  in  terms  of 
structural  and  electronic  factors.    In  the  equilibria 
with  cyclic  polymethylenimines  the  existance  of  a 
con:^)etition  between  front-  and  internal  strain  is  re- 
vealed.   The  double  bond  of  unsaturated  amines 
(mono-  and  diallylamine)  cauaefi  lowerlnjt  of  the 
donor  affinity  of  these  bases.    The  introduction  of  a 
phenyl  group  in  the  alpha  position  into  alky lamines 
results  in  _I  effect  and  steric  hindrance.    The  donor 
affinity  erf  NH2-.  CN-  and  COOCHo- substituted 
pyridines  roughly  parallels  the  pourity  (-1^)  of 
these  bases. 
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Little,  Arthur  D. ,   Inc.  ,  Cambridge,  Mass. 
IONIC- MODEL  CALCULATIONS:  I.    THE  LITHIUM 
HALIDES,    by  Alfred  MJchlef.   Interim  technical  rept. 
no.   2  cwi  Study  of  High- Temperature  Thermodynamics 
of  Light- Metal  Compounds,  Contract  DA  19-020- 
ORD-4829.   20  Apr  60,    Up.  117  refs.   OOR  rept. 
006. 2-C.  i 

Order  frcwn  LC  mi$2.  40.  ph$3.  30  PB  148  430 

The  effect  of  the  introduction  of  the  higher  multipole 
polarizabilities  of  ions  on  ioi)ic-model  calculations 
has  been  investigated.    In  tha  case  d  the  lithium 
halides,  the  agreement  between  the  observed  and  cal- 
culated vibration -rotation  constants  that  is  obtained 
when  only  dipole  polarizabilities  are  used  is  destroyed 
when  higher  polarizabilities  $re  introduced.    The 
agreement  between  the  obserjved  and  calculated  dis- 
sociation energies  is  not  affdcted.  (Author) 


Little,  Arthur  D. ,   Inc. .   Cambridge,  Mass. 
IONIC- MODEL  CALCULATIONS:   IL    THE  BENDING 
FORCE  CONSTANTS  OF  TFJE  GROUP  II  HALIDES, 
by  Alfred  BUchler.    Interim  technical  rept.  no.  3  on 
Study  of  High- Temperature  Thermodynamics  of 
Light-Metal  Compounds,   Contract  DA  19-020-ORD- 
4829.   15  Apr  60,   19p.    14  refe.  OOR  rept.  006.  3- C. 
Order  from  LC  mi$2.  40,  phK.  30  PB  148  431 

The  bending  force  constants  0f  the  Group  II  halides 
have  been  calculated  for  three  versions  of  an  ionic 
model  of  these  molecules.    The  first  version  treats 
the  ions  as  point  charges;  th^  second  includes  their 
dipole  polarizabilities;  the  third  is  based  on  a  multi- 
pole  expansion  that  includes  til  terms  up  to  the 
charge -(induced  octupole)  teifm.    The  calculations 
show  that  the  icmic  model  cannot  account  for  the  ob- 
served magnitude  of  the  bending  force  constants. 
(Author)  (See  also  PB  148  43(1) 


Louisiana  State  U. ,   Baton  Rpuge, 
FARADAIC  RECTIFICATION  WITH  CONTROL  OF 
ALTERNATING  POTENTIAL  VARIATIONS.    APPLI- 
CATION OF  ELECTRODE  KINETICS  FOR  FAST 
PROCESSES,  by  Hiroaki  Mat3uda  and  Paul  Delahay. 
Technical  rept.  no.  38  on  Contract  Nonr- 300(00). 
Sep  59,   17p.  9  refs.  AD- 233  311. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  148  575 

The  potential  of  an  electrode  pt  which  a  fast  charge 
transfer  process  occurs  is  v^ied  about  the  equilib- 
rium potential  according  to  a  sinusoidal  function  of 
time.    The  resulting  alternating  current  includes  a 
rectification  component  because  of  the  asymmetry  erf 
the  cur  rent -potential  curve.    An  equation  is  derived  for 
the  faradaic  rectification  curt ent  and  is  compared  with 
aprevious  result  obtained  on  the  assumption  of  current 
control  for  t-»».  A  correction  for  the  double  layer 
structure  in  the  solution  at  the  boundary  value  problem 
is  also  derived.    (Author) 


Louvain  U.  (Belgium). 
KINETICAL  PARAMETERS  I^J  PREMIXED  LAMINAR 
FLAMES,  by  A.  Van  Tiggelen.   R.  Corbeels,  and 
H.  Vandenabeele.  Technical  note  no.  2  on  Contract 
AF  61(514)1245.  Feb  60,  4 Ip.   17  refs.  AFOSR-TN- 
59-1149;  AD-234  580. 


Activation  energy  and  reaction  order  in  CH4-O  flames: 
Experimental  burning  velocities,  obtained  at  different" 
fuel-to-0  ratios,  dilutions  with  N,  and  initial  tempera- 
tures of  the  fresh  gases,  are  almost  perfectly  repre- 
sented by  a  formula  where  the  classical  kinetic  param- 
eters of  a  chemical  reaction  are  present  (activation 
energy  (38  kcal)  and  reaction  order  with  respect  to  0 
(1.4),  and  to  CH4(  -0.  4)).    The  empirical  formula  cor- 
responds exactly  to  the  theory  with  a  chain -mechanism 
including  the  formation  of  a  peroxide  radical  (CH3O2). 
fieaction  order  in  acetylene  -O  flames:  The  activation 
energy  obtained  was  31  kcal.    The  reaction  order  with 
respect  to  O  varies  between  2   and  0.  8  and  between  -1 
and  0.  2  with  respect  to  acetylene;  the  sum  of  both 
orders  was  always  equal  to  unity  and  the  negative 
value  with  respect  to  acetylene  was  valid  at  the  rich 
side.    A  chain  reaction  with  the  formation  of  a  peroxide 
must  also  occur  in  acetylene -O  flames.    Flame  propa- 
gation velocity  CH4-H-O  mixtures:  Burning  velocities 
and  flame  temperatures  in  stoichiometric  ternary 
CH4-H-O  mixtures  at  different  dilutions  with  N  were 
measured.    These  mixtures  seem  to  correspond  to  a 
case  of  weak  interaction  between  the  2  separate  re- 
actions.   The  activation  energy  is  about  equal  to  the 
value  given  by  a  linear  interpolation  between  the  2  ex- 
treme values  (18  kcal  for  pure  H  and  38  for  pure  CH4). 


Massachusetts  Inst,  of  Tech.  ,   Cambridge. 
TWO-DIMENSIONAL  GASEOUS  DETONATIONS  L 
THE  VELOCITY  DEFICIT,  by  James  A.   Fay.    Rept. 
on  Contract  Nonr- 1858(25).    Mar  59,  24p.    15  refs. 
Proj.   Squid  Technical  rept.  MIT-21-P. 
Order  from  LC  mi $2.  70,  phf4.  80  PB  146  596 

The  measured  velocity  of  gaseous  detonation  waves  is 
less  than  that  predicted  by  the  Chapman -Jouguet  plane 
wave  theory.    The  velocity  deficit  (difference  between 
theoretical  and  measured  velocities)  has  been  found  to 
vary  Inversely  with  the  tube  diameter  and  initial  pres- 
sure.   A  quantitative  explanation  erf  this  effect  is  ad- 
vanced by  determining  the  growth  of  the  viscous 
boundary  layer  on  the  tube  wall  and  its  effect  upon  the 
flow  in  the  reaction  zone  of  the  detonation  front. 


Massachusetts  U.  ,  Amherst. 
SOME  LIGHT  SCATTERING  STUDIES  OF  THE 
TEXTURE  OF  CRYSTALLINE  POLYMERS,  by 
Richard  S.   Stein.    Technical  rept.  no.    12  on  Contract 
Nonr-2151(00).    24  July  59,  39p.  25  refs.    AD- 225  701. 
Order  from  LC  mi$3.  30,  ph$6.  30  PB  147  264 

Contents: 

Angular  variation  of  scattering 
Changes  on  heating  and  cooling 
Density  and  orientation  fluctuations 
The  resolution  of  orientation  and  density  contributions 
The  effect  of  swelling 

The  variation  of  polarization  during  crystallization 
The  effect  of  ringed  spherulites 
The  effect  of  stretching 

The  polarization  of  light  scattered  from  stretched 
samples 


Order  from  LC  mi$3.  30,  ph$: 
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Minnesota  U. ,  Minneapolis. 
NUCLEAR  AND  ELECTRON  SPIN  RESONANCE,  by 
John  E.   Wertz.    Final  rept.  on  Contract 
AF  18(600)479.   29  Feb  60,   86p.   63  refs.  AFOSR-TR- 
60-69. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  147  917 

It  is  shown  that  for  magnesium  oxide  electron  spin 
resonance  spectra  may  be  used  to  detect  and  to  give 
detailed  descriptions  of  many  of  the  known  types  of 
defect  centers.    It  has  been  possible  to  make  numer- 
ous correlations  with  other  physical  properties.     ' 


Noyes  Chemical  Lab.  ,   U.  of  Illinois,   Urbana 
A  CRITERION  FOR  ORBITAL  HYBRIDIZATION 
AND  CHARGE  DISTRIBUTION  IN  CHEMICAL 
BONDS,   by  Martin  Karplus  and  D.   M.  Grant.    Tech- 
nical rept.  no.   21  on  Contract  Nonr- 1834(13) 
29  June  59,   lip..  21  refs.  AD- 220  346. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  147  259 

A  theory  is  advanced  which  suggests  that  electron - 
coupled  nuclear  spin  interactions,   when  interpreted  in 
terms  of  the  theory  of  localized  electrcm  pairs,  can 
serve  to  measure  the  extent  of  orbital  hybridization 
and  bond  polarization.    Applications  of  the  theory 
were  made  to  systems  of  high  symmetry  in  which 
hybridization  and/or  bond  polarities  are  known    in- 
cluding BH4-,   CH4,  andNH4^.    Some  non-tetrahedral 
systems  were  also  studied  whose  nuclear  magnetic 
resonance  spectra  were  analyzed  and  whose  X-H 
coupling   constants  were  determined.    The  results  ob- 
tained with  the  localized  electron  pair  theory  indi- 
cated that  the  coupling  constant,  Ajsj^',  was  a  useful 
cntenon  for  me  study  of  bond  properties,   since  it 
is  sensitive  to  the  amount  of  hybridization  and 
covalency  in  the  wave  function. 


Ohio  State  U.    Research  Foundation,   Columbus 
THERMAL  FUNCTIONS  AND  HEATS  OF  FORMA- 
TION OF  SOME  OF  THE  MAJOR  VAPOR  SPECIES 
IN  THE  BORON- OXYGEN- HYDROGEN  SYSTEM  AT 
ELEVATED  TEMPERATURES,   by  DBvid  White, 
Patrick  N.   Walsh  and  others.    Technical  rept.   4  on 
Contract  Nonr-495(12).    Julv  59,   25p.    10  refs; 
AD- 225  417. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  147  086 

The  thermodynamic  properties  of  the  gaseous  mole- 
cules B2O3,   B2O2,   HBO2  ^"'^  (HB02)3  are  discussed 
in  the  light  of  the  results  of  a  spectroscopic  investi- 
gation of  the  B-O-H-  system.    Extensive  tables  of 
thermal  functions  for  these  molecules  are  given.    The 
heats  of  formation  of  these  species,  as  well  as  others 
in  the  B-O-H  system,  are  summarized,  and  the  un- 
certainties discussed.    These  thermodynamic  prop- 
erties have  been  used  to  compute  phase  equilibria  and 
partial  pressures  of  the  vapor  species  in  the  oxida- 
tion of  boranes  at  various  temperatures  and  stoichio- 
metric ratios.  (Author) 

Pennsalt  Chemicals  Corp. ,  Wyndmoor    Pa 
POLYMERS  CONTAINING  COORDINATED  BORON. 
byC.  R.  BertschandH.  C.  Miller.   Technical  rept 
no.  9  on  Contract  Nonr -2687(00).    10  Sep  59    16d 
24  refs.    AD- 227  931. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  569 


Attempts  were  made  to  form  linear  polymers  with 
tetracoordinated  boron  as  the  backbone  element  and 
using  oxygen  or  CN  groups  to  link  the  boron  atoms. 
Inorganic  bidentate  ligands  were  used  to  block  the  two 
other  coordination  positions  of  the  boron  atom.    No 
stable  polymers  were  formed  when  sulfamate, 
aminomethanesulfonate,  methanedi sulfonate,  or 
carbonate  were  used  as  the  ligands.    (Author) 


Pennsylvania  State  U.  Coll.  of  Mineral  Industries 
University  Park.  ' 

ON  THE  BURNING  RATE  OF  AN  H-ATOM  PROPEL- 
LANT,  by  Howards.  Palmer.    Rept.  on  Contraa 
Nonr- 1858(25).    Mar  59,  8p.  8  refs.    Proj.  Squid  Tech- 
nical rept.  PSU-4-P. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  595 

The  recent  success  ctf  Windsor  (Chem.  and  Eng.  News 
Jan.  12  (1959))  in  trapping  pure  H  atoms  as  a  solid 
prompts  added  interest  in  the  possibility  of  using  H 
atom  recombination  for  propulsion.    For  this  reason, 
an  anempt  to  calculate  a  priori  the  one-dimensional ' 
burning  rate  of  an  H-atom  propellant  seems 
worthwhile. 


Princeton  U.  ,  N.  J. 
ABSOLUTE  INFRARED  INTENSITIES  OF   THE 
AMMONIUM  ION  IN  CRYSTALS,   by  C.  C.   Ferriso 
(Doctoral  thesis)  and  D.   F.   Homig.   Technical  rept. 
no.   2  on  Contract  Nonr- 1858(27).    15  June  59,   18d 
20  refs.  AD- 220  137. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  408 

The  absolute  intensities  of  the  2  IR  active  fundamen- 
tals of  the  ammonium  ion  V-i  and  y .,  were  studied 
in  several  environments.      Dilute  solid  solutions  of 
NH4+ions  in  KQ,  KI,  CsCl  and  Csl  were  studied  and 
compared  with  pure  NH4I.    After  separating  the  effect 
of  the  net  charge,  the  apparent  bond  moments  ranged 
from  0.  63d  to  0.  80d  (ave.  0.  71)  and  the  bond  dipole 
derivatives,  /0  ^  /^  r,  from  2.  06d/A  to  3.  59d/A 
(ave.   2.  80d/A).    The  bond  moment  is  substantially  the 
same  as  in  NH3.    (Author) 


Quantum,   Inc. ,  Wallingford,   Conn. 
FUNDAMENTAL  STUDIES  OF  THE  CHEMISTRY 
AND  PHYSICS  OF  ORGANIC  MATERIALS  AD- 
SORBED ON  METAL  SUBSTRATES,   by  Hilton  A. 
Roth,    Ralph  F.   Lumb,  and  C.  M.   Doede.    Rept.  on 
Surface  and  Interface  Phenomena  of  Matter,   Contract 
AF  33(616)3882.    Apr  60,    149p.  22  refs.   WADD 
Technical  rept.  59-23. 
Order  from  OTS  $2.  75  PB  161  840 

This  research  was  an  experimental  exploraticm  into 
the  nature  of  the  overall  chemical  and/or  physical 
forces  active  at  the  interface  between  a  continuous 
solid  surface  and  an  adsorbed  thin  film.    In  P&rt  I 
disubstituted  siloxane  oriented  polymeric  films  were 
synthesized  lineally  and  normilly  on  the  surface  of 
steel.    Tensile  strengths  erf  these  films  were  meas- 
ured.   Efforts  were  made  to  synthesize  semi-inor- 
ganic and  organic  phosphorus  containing  polymers  on 
this  surface.    The  efforts  demonstrated  that  the  re- 
activity of  phosphorus  containing  monomers  with  the 
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surface  is  uncontrollable.    TT^  work  involved  an  ex- 
perimental study  of  the  film  farming  properties  of 
the  surfaces  al  saturated  aqueous  selections  of  omega 
hydroxyundecanoic  acid..  It  aljso  included  an  explora- 
tory attempt  to  synthesize  a  thin  film  of  oriented 
polyamide.    In  Part  II  a  photochemical  method  was 
adapted  to  evaluate  the  energji  required  to  break 
interfacial  adsorption  bonds.    Radiotracer  techniques 
were  used.    The  adsorption  systems  consisted  of 
stearic  acid  and  octadecanol  en  steel.  (Author) 


Rensselaer  Polytechnic  Inst.],  Troy,  N.   Y. 
OXYGEN  OVERPOTENTIAL  W  MOLTEN  CARBON- 
ATES, by  George  J.  Janz  and  pranciscoColom.  Tech- 
nical rept.   no.   4  on  Contract  Nonr-59U10).    Sep  59, 
25p.  8  refs.    AD-226  419. 
Order  from  LC  mi$2.  70.  phS-  . 
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The  overvoltage  of  the  oxygen j  evolution  reaction  on 
Pt  electrodes  in  a  ternary  misflture  of  molten  Na2C03- 
Li2CCh-K2C03  has  been  studijed  from  42(PC  to 
lOOOOC.    The  overvoltage— logj  current  density 
relations  exhibit  two  well  distinguished  regions  over 
the  entire  temperature  range.    At  high  c.  d.  (greater 
than  10"^  amp/cm^)  the  slope  of  the  Tafel  line  is 
maintained  in  accord  with  tiie  overall  process; 
C0§-K:02)^O^2e  with  the  value^  of  10.  4tl.  1  kcal  mol"  1 
for  the  heat  of  activation  for  obcygen  evolution.    At  low 
c.  d.  the  overpotential  appears  to  be  a  more  complex 
problem  with  marked  temperature  dependence.    A 
portion  of  the  relation  in  this  region  of  c.  d.   in  the 
hij?h  temperature  range  (abov^  bOQoC)  mav  be  under- 
stood with  reierence  to  tne  prtoerties  of  the  Pt 
electrode  as  a  reversible  CO2 
such  melts.    (Author) 


oxygen  electrode  in 


Rochester  U.,  N.  Y. 
ENERGY  TRANSFERAL  IN  POLYATOMIC  MOLE- 
CULES AND  PHOTOCHEMISTRY  IN  THE  UQUID 
AND  SOLID  PHASES,  by  W .  Alben  Noyes ,  Jr.  Final 
rept.  on  Contract  AF  18(600)1628.  1  Mar  60,  13p. 
30  refs  .  AFOSR-TR-60-38.      , 
Order  from  LC  mi$2.40,  ph$a|.30  PB  148  090 

A  study  of  several  years  has  s^own  that  light  and 
radiation  produce  free  radical^  in  some  instances  and 
rearrangements  to  complete  molecules  in  others  .  The 
reactions  proceed  mainly  through  two  states ,  one  of 
which  is  shon  lived  and  one  of  which  lasts  much 
longer.  The  rearrangements  to  complete  molecules 
seem  to  come  mainly  from  thei  short  lived  state  and 
reactions  which  arise  from  reactive  intermediates 
such  as  radicals  start  mainly  from  long  lived  states . 
Finally  the  powerful  radiatlons(  from  radioactive  sub- 
stances produce  effects  which  in  many  cases  re- 
semble those  formed  by  visibly  or  ultraviolet  light. 
(Author) 


Rutgers  State  U.  ,  New  BrunsWicfc,   N.  J. 
A  STUDY  OF  THE  PROPERTIES  OF  MATTER  BY 
MEANS  OF  NUCLEAR  MAGNETIC  RESONANCE 
TECHNIQUES.    Technical  rept.  for  1  Dec  55-31  Dec 
31  Dec  59  on  Contract  AF  18(603)6.    26  Jan  60,   22p. 
7  refs.  AFOSR  [TRj-60-17;  AD-232  674. 
Order  from  LC  mi$2.  70,  ph$4l  80  PB  146  334 


Absorbtion  of  energy  from  radiofrequency  fields  was 
measured  by  nuclear  magnetic  moments  at  resonance; 
the  effects  were  studied  on  such  absorption  signals  of 
the  internal  motions  of  atoms  in  simple  systems,  es- 
pecially in  such  systems  as  metal  hydrides,   liquid 
water,  and  gaseous  and  liquid  Xeon.    In  other  experi- 
ments enhancements  of  normal  nuclear  spin  polariza- 
tions were  induced  by  exciting  resonances    electron 
spins  coupled  to  the  nuclear  spins  by  dipolar  inter- 
actions in  several  liquids  and  solids.    TTie  shapes  and 
intensities  were  studied  of  continuous  steady- state 
nuclear  rescHiance  signals  as  affected  by   application 
of  pulsed  radio-frequency  power.    Under  some  cir- 
cumstances considerable  improvement  in  sensitivity 
results  from  proper  combinations  of  such  sources. 
Under  other  circumstances  it  may  be  possible  to  ob- 
tain very  narrow  band  filtering.  (Author) 


South  Carolina  U. ,  Columbia. 
INTRAMOLECULAR  FREE  RADICAL  ARYLATION 
AND  RELATED  REACTIONS,  by  DeLos  F.  DeTar 
and  Chin-Chiun  Chu  (Doctoral  thesis).  Rept.  on  Con- 
tract AF  49(638)88.  [1960]  24p.  27  refs.  AFOSR-TN- 
60-157;  AD-231  250. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  346 

A  study  has  been  made  of  the  reactions  of  the  2-q.- 
terphenyl  free  radical.  Cyclization  to  triphenylene(IX) 
occurs  to  the  exclusion  of  the  intermolecular  reaction 
with  benzene  or  with  carbon  tetrachloride.   However, 
bromine  abstraction  from  bromotrichloromethane 
does  compete  with  cyclization.     The  peroxide  of 
fi-(l-naphthyl)-benzoic  acid  (VI)  was  also  investigated, 
but  the  acyloxy  radical  failed  to  decarboxylate.  The 
main  product  found  was  the  lactone  (VIII)  of  q-(2- 
hydroxy-1-naphthyl)- benzoic  acid.  (Author) 


Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
THE  MEASUREMENT  OF  THE  VAPOR  PRESSURE 
OF  ATOMIC  SPECIES  FROM  SPECTROPHOTOMET- 
RIC  MEASUREMENTS  OF  THE  ABSORPTION  OF 
RESONANCE   LINES.    I.   TEST  OF  THE  METHOD  ON 
THE  VAPOR  PRESSURE  OF  SODIUM,  by  Guido  L. 
Vidale.    Rept.  on  Contract  AF  04(647)269.    May  60, 
49p.  20  refs.   Technical  Information  Series  R60SD330. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  148  206 

A  method  has  been  developed  for  studying  the  equilib- 
rium vapor  pressure  of  atomic  species  over  refractory 
ceramics.    It  consists  of  measuring  the  absorption  co- 
efficient of  the  hot  equilibrium  vapor  at  the  center  of 
an  atomic  resonance  line.    A  resonance  line  of  known 
oscillator  strength  for  the  atomic  species  under  ex- 
amination is  generated  in  a  liquid  nitrogen  cooled, 
hollow  cathode  discharge  tube,  and  the  absorpxion  of 
this  line  by  a  known  length  of  equilibrium  vapor  present 
in  an  isothermal  cell  is  measured  using  spectrophoto- 
metric  techniques.    After  correcting  for  the  various 
causes  of  line  broadening  of  the  resonance  line,  the 
measured  absorption  is  used  to  calculate  the  density  of 
the  atomic  species.   The  experimental  and  theoretical 
techniques  are  described,  and  the  results  of  a  rein- 
vestigation of  the  vapor  pressure  of  sodium  metal  at 
400OK  are  given.    It  is  shown  that  the  individual  vapor 
pressure  measurements  have  a  root  mean  square 
deviation  of  I2y„,  and  that  their  averare  differs  from 
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the  best  literature  values  by  less  than  3%.   The  various 
sources  of  error  are  discussed  quantitatively,  and  it  is 
shown  that  pressure  of  10'^  to  10"^  atmospheres  erf 
atomic  species  can  be  generally  measured  with  an 
accuracy  of  1  20%.   (Author) 


Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
THE  MEASUREMENT  OF  THE  VAPOR  PRESSURE 
OF  ATOMIC  SPECIES  FROM  SPECTROPHOTO- 
METRIC  MEASUREMENTS  OF  THE  ABSORPTION 
OF  RESONANCE  LINES.    IL    (THE  OSCILLATOR 
STRENGTH  OF  THE  CU3247  LINE,  by  G.   L.  Vidale, 
Rept.  on  Contract  AF  04(647)269.    May  60,  32p. 
10  refs.  Technical  Information  Series  R60SD331. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  148  207 

The  oscillator  strength  of  the  CU3247  resonance  line 
has  been  obtained  from  the  experimentally  determined 
absorption  coefficient  at  its  center.    Tlds  resonance 
line  was  generated  in  a  hollow  cathode  discharge 
tube  operated  at  liquid  nitrogen  temperature  and  its 
absorption  by  an  amount  of  copper  vapor  of  known 
length  and  density  was  measured  spectrophotometri- 
cally.    The  value  of  f  was  calculated  from  this  meas- 
ured absorption  by  taking  into  account  the  effect  of 
Doppler  and  pressure  broadening  and  of  the  hyperfine 
structure  of  the  line.    The  copper  vapor  consisted  of 
the  equilibrium  vapor  over  cc^per  in  an  isothermal 
cell,  in  the  presence  of  a  sufficient  density  of  inert 
gas  to  diffusion  limit  the  effective  cell  length.    The 
reponed  result  f  =  0.  32  is  con^iared  with  literature 
values,  and  its  probable  error  is  estimated.  (Author) 
(See  also  PB  148  206) 


Stanford  Research  Inst. ,  Menlo  Park,   Calif. 
THE  DIFFUSION  OF  ATOMIC  HYDROGEN  THROUGH 
MULTICOMPONENT  MIXTURES,  by  Henry  Wise. 
Rept.  on  Project  Squid,   Contract  Nonr- 1858(25). 
Sep  59.  7p.  7  refs.   Technical  rept.   SRI-4-P; 
AD-225  795. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  588 

The  diffusion  coefficient  of  atomic  H  through  a  mix- 
ture of  Ar  and  H  was  determined  at  30  x  10"^  mm  Hg. 
The  atomic  H  concentration  along  the  center  of  the 
reaction  tube  was  measured  with  a  microcalorimeter 
consisting  of  a  pyrex  probe  coated  with  a  thin  layer 
of  vacuum -evaporated  Pt.    With  increasing  mole  frac- 
tion of  Ar,  a  marlced  reduction  occurred  in  the  ratio 
Di237Di2-    Dj3  had  an  average  value  of  (2.  88  ±0.  11) 
X  10^  sq  cm/sec  at  30  x  10"3  mm  Hg,  which  corre- 
sponds to  an  effective  mMnentum-loss  collision  diam- 
eter   <r^  Ar  *  ^  ^^  *  ^^      ^"^  *^  compared  to 
O'h  PJ2  "2.  55  X  lO'S  based  on  a  model  of  rigid  elastic 

spheres. 


Technische  Hochschule,  Munich  (West  Germany). 
RESEARCHES  ON  HYDROGEN  EVOLUTION,  by 
C.  A.  Knorr.    Rept.  on  The  Structure  and  Properties 
on  Interfaces,  Contraa  AF  61(052)142.   Apr  60,  50p. 
60  refs.   WADC  Technical  rept.  59-687. 
Order  from  OTS  W  •  25  PB  161  880 

Pt.  I.   Investigation  at  adaorptlon  prfienomena  on  plati- 
num, rhodium,  iridium,  palladium  and  gold,  by  means 


of  the  potentiostatic  method  of  applying  a  triangular 
voltage.   Formation  and  deconposltion  of  hydrogen  and 
oxygen  coverages  as  a  function  of  the  retardation  of 
charge  transfers.    Pt.  II.    Investigation  of  the  reacticm 
of  hydrogen  occluded  in  Pd-wires  with  H-acceptors 
like  chromic  acid,  potassium  ferricyanide,  and  hy- 
drogen peroxide,  by  the  measurement  of  the  longitudi- 
nal resistance.   Study  of  the  oxide  surface  with  regard 
to  the  H  ■*■-  permeability  and  the  influence  of  poisoning 
on  the  decomixwitlon  reaction.   (Author) 


Uppsala  U.  (Sweden), 
HETEROPOLAR  AND  HOMOPOLAR  BOND  ENERGY, 
by  Ingvar  Lindqvist.  Technical  note  no.  8  on  Contract 
AF  61(052)43.  1  Mar  60,  lOp.  3  refs.  AFOSR-TN-60- 
127;  AD-234  583. 
Order  from  LC  mi$l  .80,  ph^l  .80  PB  146  742 

A  concept ,  heteropolarity ,  has  been  defined  which  per- 
mits the  division  of  the  bond  energy  of  a  localized 
electron  pair  bond  into  a  heteropolar  and  a  homopolar 
part.  The  variations  of  these  two  enei^y  pans  with 
respect  to  shifts  of  the  heteropxjlarities  of  the  bonds  in 
binary  molecules  are  discussed.  It  is  suggested  that 
the  description  of  the  hand  energy  proposed  is  well 
suited  for  discussions  of  inductive  effects  .  (Autfior) 


Uppsala  U.  (Sweden). 
INDUCTIVE  EFFECTS  ON  CHEMICAL  BONDS,   by 
Ingvar  Lindqvist.  Technical  note  no.  9  on  Contract 
AF  61(052)43.   1  Mar  60,  37p.  24  refs.  AFOSR-TN- 
60-126;  AD-234  582. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  743 

Inductive  effects  on  a  given  chemical  bond,  caused  by 
substitution  or  addition  reactions,   have  been  discussed 
using  an  approach  which  divides  the  bond  energy  into  a 
heteropolar  and  a  homopolar  part.    It  has  been  possible 
to  give  a  unified  treatment  of  experimentally  estab- 
lished effects  of  the  order  of  0.  01  A.    The  nature  erf  the 
donor -acceptor  interaction  has  been  discussed  with 
consideration  of  the  inductive  effects  on  all  the  bonds 
in  the  donor  and  acceptor  molecules.  The  consequences 
in  lialogen  bridged  compouixls  and  in  complex  ions  have 
also  been  treated  briefly.  (Author) 


Uppsala  U .  (Sweden) . 
OXIDE  CHLORIDES  AND  ORGANOMETALLOID 
OXIDES  AS  DONOR  MOLECULES,  by  Ingvar  Lind- 
qvist. Technical  note  no.  10  on  Contract  AF 61(052)43. 
I  Mar  60,  12p.  9  refs.  AFOSR-TN-60-125; 
AD-234  581. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  744 

A  model  of  an  idealized  structure  has  been  suggested, 
which  can  be  used  for  the  discussion  of  adducts  of 
oxide  chlorides  and  organometalloid  oxides  .  No  safe 
distinctiCMi  between  single  and  double  bond  structures 
can  be  made  with  the  experimental  data  available  at 
present.  The  results  show,  however,  the  importance 
of  inductive  effects  in  donor-acceptor  reactions  ,  and 
some  predictions  can  be  made  about  other  adducts  than 
those  studied.  (Author)  (See  also  AD-234  582) 


399 


Warner  and  Swasey  Co. .  !New  York. 
INFRARED  SPECTRAL  EMISSIVITIES  AND  IN- 
TERNAL DISTRIBUTIONS  OF  CARBON  DIOXIDE 
AND  WATER  VAPOR  AT  HIGH  TEMPERATURES, 
by  Richard  R   Tourln  and  feul  M.   Henry.   Final  rept 
on  Contract  AF  19(604)2223.   Dec  59.    I09p.   42  refs 
AFCRC-TR-60-203;  AD- 236  493. 
Order  from  LC  ml$5.  70,  pti$16.  80         PB  146  636 

Infrared  spectral  emissivitjes  of  hot  carbon  dioxide 
and  water  vapor  were  determined  by  measurement 
of  the  Infrared  absorption  spectra  of  gas  samples 
heated  under  controlled  conditions.    The  measure^ 
ments  are  described  and  are  discussed  in  relation  to 
molecular  energy  distributions,  theoretically  calcu- 
lated emissivities.  and  flante  radiation.   (Author) 

Washington  State  U.  ,  Pullman. 
THE  INTERACTION  OF  ACTIVATED  ATMOSPHERIC 
GASES  WITH  SOLID  SURFACES,  by  Daniel  G.  Bills. 
Rqx.  no.    15  (Final)  on  Concract  AF  19(604)1897. 
31  Dec  59,  35p.  22  refs.  AFCRC-TR-60-255. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  742 

This  paper  reports  experimental  investigations  of 
several  new  effects  connect^  with  the  adsorption  on 
solids  of  nitrogen  and  hydrogen  molecules  which  are 
not  in  their  normal  aiergy  state.    The  new  work  re- 
ported here  primarily  concerns:  (1)  studies  of  the 
thermal  decomposition  of  glass  and  its  relation  to  2 
below;  (2)  studies  of  the  chemical  sputtering  produced 
by  activated  molecules  impinging  on  glass  surfaces; 
(3)  studies  of  means  of  reducing  ionization  gauge  pump- 
ing; and  (4)  identification  of  the  activated  species  in 
molecular  nitrogen  as  non-i<^nic. 


llnls 


Washington  State  U. ,  Pullman. 
INTRODUCTION  TO  TABLES  ON  PYROLYSIS  OF 
ESTERS.    PYROLYSIS  OF  OARBOXYLATES,  by  Grant 
GiU  Smith  aai  Frank  D.  Bagley.    Rept.  on  Contract 
AF  49(638)616.   June  60.  87p.  320  refs.   AFOSR-TN- 
60-590;  AD- 238  726.  ' 

Order  from  OTS  $2. 25  |  pb  I6l  866 


This  is  the  first  table  of  a  series  summarizing  the 
temperatures,  yields  and  relerences  for  the  pyrolysis 
of  esters  erf  organic  and  inorganic  acids  and  closely 
related  nitrogen  and  sulfur  analogues.    Only  esters 
which  contain  a  p -hydrogen  en  the  alkyl  group  and 
could  possibly  pyrolyze  to  olefins  are  included.   Some 
of  the  esters,  e.g.  unsaturated  esters,  do  not  pyrolyze 
to  give  olefins  even  though  they  have  a  p- hydrogen  and 
might  be  erpeaed  to  produce  olefin,  but  produce  other 
substances  such  as  rearranged  products;  esters  of  this 
type  are  also  included.   No  distinction  is  made  between 
studies  primarily  interested  in  the  produas  of 
pyrolysis  and  those  studies  for  theoreUcal  interest. 


Wayne  Slate  U. ,  Detroit.  KBch. 
THE  DETERMINATION  OF  SIZE  DISTRIBUTION 
CURVES  BY   UGHT  SCATTSRING  AND  RELATED 
INVESnCATIONS,  by  Morton  L.  Wallach.    Doctoral 
thesis.   Technical  rept.  no.  34  on  Contract  [Nonr]- 
736(00).    1  Aug  59,  82p.  70  r^fs.    AD- 226  072. 
Order  from  LC  mi$4.80,  ph$l3.80  PB  148  184 


An  investigation  was  undertaken  in  an  effort  to  develop 
a  method  of  determining  particle  size  distribution 
curves  in  emulsions.    Most  of  the  conventional,  well 
established  methods  of  determining  size  distribution 
curves  are  not  particularly  suited  to  the  analysis  of 
emulsions.    In  contradistinction,  light  scattering 
should,  in  principle,  be  well  adapted  to  the  study  erf 
size  distributions  in  emulsicxis.    In  general,  a  meas- 
urable contribution  is  made  to  the  total  observed 
effect  even  for  very  small  colloidal  particles.    Five 
per  cent  differences  in  size  can  be  detected  for 
particles  as  small  as  100  ny  in  diameter.    Experi- 
mental techniques  established  for  monodispersed 
systems  should  serve  equally  as  well  in  the  case  of 
heterodispersions.    (Author) 


Westinghouse  Research  Labs.  ,  Pittsburgh,  Pa, 
ELECTRICAL  CLEANUP  OF  GASES,  by  R.   E.    Fox 
and  J.  S.   Knoll.    Final  rept.    15  Mar  59-14  May  60, 
on  Contract  AF  49(638)591.    14  May  60,  23p.    10  refs. 
Research  rept.   4G3FD428-R5;  AFOSR-TR-60-72. 
Order  from  LC  ml$2.  70,  phH  80  PB  148  404 

The  short  term  re-emission  siuelies  have  been  ex- 
tended down  to  times  appre)aching  1  sec.    These 
studies  indicate  that  even  at  these  short  times,   re- 
emission  follows  a  1/T  dependence.    Further  studies 
are  needed  with  a  mexlified  tube  to  carry  the  times 
to  shorter  intervals.    Temperature  dqsendence  of  the 
re-emission  rate,  as  well  as  the  pumpdown  rate,  has 
been  c:arried  out  over  a  temperature  range  from 
room  temperature  down  to  liquid  nitrogen  (-200OC) 
temperature.    This  effect  is  significant  and  should 
be  accurately  controlled  for  re-emission  studies. 
The  studies  of  the  dependence  of  ion  energies  on  the 
re- emission  rate  were  inconclusive  due  to  the  nature 
of  the  tube  construction.    The  results  indicate  that  the 
effect  of  ion  pumping  at  the  filament  and/or  its 
si^jports  is  more  important  for  a  tulje  of  this  geometry 
than  had  previously  beer,  suspected.    (Author)  (See 
also  PB  136  138) 


EARTH  SCIENCES 


American  Geographical  Sexriety,   New  York 
RESEARCH  ON  LATE- PLEISTOCENE  ENVIRON- 
MEI^TS  OF   SOUTHERN  CHILE,   by  Calvin  J. 
Heusser.    Semi-annual  status  rept.  on  Contract  Nonr- 
641(04).    II  May  59.    lip.  AD-218  165. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  448 

A  reconnaissance  study  was  made  to  determine 
southern  Chilean  late- Pleistocene  environmental 
changes^  particularly  climatic  fluctuations,  and  to 
construct  chronology  of  these  changes  for  compar- 
ison with  chronologies  from  the  northern  hemisphere. 
Five  methexis  were  applied  to  gather  data:  (1)  the 
palynology  (pollen  analysis)  of  the  deposits  formed  in  • 
the  lakes  and  bogs  on  and  beyond  the  prominent 
Laguna  de  San  Rafael  moraine;  (2)  limnology  (rf  the 
water  bodies  associated  with  the  above  deposits  and 
the  geochemistry  of  those  sediments;  (3)  glacial 
geology,  since  glacier  variations,  as  indicated  by 
moraine  sequences,,  a  re  governed  primarily  by  cll- 
tnate,  (4)  glacier  variations  of  the  last  several 


400 


centuries  are  measured  and  dated  from  the  ages  and 
growth  patterns  of  wocxly  plants  established  on  re- 
cessional moraines  and  outwash,  as  well  as  along  the 
trimlines  of  the  glaciers;  and  (5)  by  means  of  radio- 
carbon dating,  additional  dates  ranging  from  hun- 
dreds to  thousands  of  years  of  the  Late  Pleistocene 
are  obtained  from  organic  remains  assexriated  with 
past  events.    The  foundation  for  most  of  the  chronol- 
ogy is  based  on  ages  determined  by  radiocarbon 
analysis.  (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif.   . 
ATMOSPHERIC  REFRACTION  IN  THE  VISIBLE 
SPECTRUM,  by  R.   J.   Stirton.    1  Dec  59,  23p.    12  refs. 
NOTS  TP-2357;  NAVORD  rept.  6614;  AD-234  066. 
Order  from  LC  mi$2.  70,  phK  80  PB  146  995 

The  refraction  of  the  atmosjjhere  causes  the  apparent 
position  of  an  object  to  be  higher  than  its  true  position. 
The  correction  for  this  angular  position  is  obtained  in 
the  form  of  an  explicit  integral.    A  computing  program 
for  the  IBM  704  was  written  to  handle  the  numerical 
work.    A  wide  range  of  observer  and  object  positions 
and  some  generality  in  the  atmospheric  prc^rties  are 
indicated.    In  particular,  consideration  is  given  to  in- 
cluding local  temp)erature  and  pressure  observations  in 
the  functions  representing  the  atmosphere.    (Author) 


Texas  A.  and  M.   Coll.,  College  Station. 
OCEANOGRAPHY  AND  METEOROLOGY  OF   THE 
GULF  OF  MEXICO,   by  Hugh  J.   McLellan.    Annual 
rept.  for  1  May  58-30  Apr  59  cxi  Contract 
N7onr-48702.    1  May  59,   36p.    12  refs.    Reference 
59-16A,   AD- 220  441. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  534 

The  project  is  now  being  oriented  towards  the  prob- 
lem of  predicting  oceane)graphic  conditions.    There 
are  several  asp>ects  to  these  studies  including  sea 
state  prediction  and  water  mass  characteristics.    The 
placing  of  a  telemetering  weather  buoy  in  the  central 
Gulf  during  the  summer  of  1958,   is  the  major  item  in 
these  studies.    A  thermistor  array  is  now  being  con- 
structed for  use  in  the  buoy  to  report  temperatures 
from  18  depths  down  to  300  m.    Negotiations  were 
made  for  the  fabrication  erf  an  instrumented  chain  to 
make  under-way  measurements  of  thermal  micro- 
structure  from  the  research  vessel,  and  experimental 
measurements  erf  radiation  balance  from  the  ship 
were  carried  exit.  (Author) 


Climatology  and  Meteorology 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
AN  INDEX  OF  IONOSPHERIC  STORMINESS,  by 
H.  S.  Marsh,  W.  H.  Cameron,  and  R.  A.  Swirbalus. 
Dec  59,  22p.  3  refs.    AFCRn-TR-59-365; 
AD- 233  816. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  358 

An  index  of  ionospheric  storminess  is  needed  to  de- 
scribe objectively  the  cx)nditie)n8  of  the  ionosphere 
accompanying  magnetic  disturbances.    Quiet -day  re- 
cordings of  the  standard  frequency  transmissions 


from  WWV  and  CHU  are  used  to  derive  average 
monthly  MUF  (maximum  usable  frequency)  and  LUF 
(lowest  usable  frequency)  contours.    An  index  of 
storminess  for  a  given  day  may  be  derived  frewn  the 
degree  to  which  elevation  of  the  LUF  and  depression 
of  the  MUF  c:ause  shrinkage  erf  the  average  useful  fre- 
quene:y  spectrum  for  the  day.   Charts  show  the  use  d 
deviations  from  the  average  hours-in  value  for  a  given 
frequency  to  extrapolate  equivalent  percentage 
changes  in  MUF  or  LUF  contcxirs.   Correlation  with 
magnetic  data  is  illustrated.   (Author) 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
MILITARY  APPLICATIONS  OF  SUPERCOOLED 
CLOUD  AND  FOG  DISSIPATION,   by  CurrieS.  Downie 
and  Bernard  A.  Silverman.    Dec  59,  51p,   117  refs. 
Air  Force  Surveys  in  Geophysics  no.   118;  AFCRC-TN- 
59-635;  AD-234  550. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  673 

The  physics  of  the  di8si{>ation  of  supercex)led  fe>g  and 
stratiform  clouds  is  examined  briefly.    The  results  of 
the  Gec^ysics  Research  Directorate  dry- ice  seeding 
investigations  are  presented.    Four  seeding  missions 
are  discussed  in  detail  as  examples  of  the  meteoro- 
logical conditions  to  which  the  technique  is  applicable 
and  the  results   which  can  be  anticipated.    On  one 
mission  the  below- minimum  weather  conditions   at 
destination  were  mexlified  to  allow  a  safe  and  routine 
VFR  landing.    Military  and  civilian  applie:ations  in- 
clude the  clearing  of  weather  at  airfields  for  landings 
and  takeoffs.    (Author) 


Air  Fore:e  [Command  and  Control  Devele)pment  Div.  j 

Bedford,  Mass. 
A  NUMERICAL  MODEL   FOR  THE  PREDICTION  OF 
HURRICANE  FORMATION,  by  Louis  Berkofsky. 
Mar  60,    lOOp.   102  refs.  Geophysical  Researc^h 
Papers  no.  67;  AFCRC-TR-60-220. 
Order  from  OTS  $2.  25  PB  161  889 

A  nongeostrophic  flow  model,   in  which  the  latent  beat 
erf  cxindensation  released  through  pseudo-adiabatic 
processes  is  the  only  heat  source,   is  elevised.    An 
attempt  is  made  to  formulate  initial  conditions  which 
resemble,  as  nearly  as  is  kne>wn,  the  cemditions  ex- 
isting prior  to  the  formation  erf  a  hurric:aDe.    Using 
these  initial  conditions,  the  eejuations  are  solved  on 
the  IBM  704  electrcwiic  computer.    Solutions  are  ob- 
tained with  and  without  the  latent  heat  of  condensation 
in  order  to  assess  the  importance  erf  the  heating  for 
the  development  process.    Solutiexis  are  e>btained  for 
three  time  steps  (21  minutes).    Even  during  this  short 
periexl  there  are  clear  indications  of  the  importance  of 
latent  heat.    The  vertie:al  motions  are  about  an  oroerof 
magnitude  larger,  the  horizontal  temperature  gradient 
is  about  one  and  one -half  times  as  intense,  and  horl- 
zexital  convergenc:e  is  increasing  much  more  rapidly, 
than  when  no  heat  is  added.    The  pressure  changes 
about  the  same  amount  in  the  erase  when  heat  is  added 
as  when  no  heat  is  added.    This  indicates  a  lag  in  the 
reae:tion  of  the  pressure  field  to  the  adelition  of  energy. 
It  is  estimated  that  the  pressure  field  will  react  in  15 
or  20  time  steps.  (Author) 
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Allied  Research  Associateis,  Inc. ,  [Cambridge, 

Mass]. 
AN  ESTIMATE  OF  THE  POTENTIAL  TRANS- 
MISSION LOAD  OF  WEATHER  RADAR   DATA  ON 
THE  WEATHER  SYSTEM  433L,  by  Robert  C.  Cope- 
land.    Scientific  rept.  no.   4  on  Contract 
AF  19(604)5204.    14  Oct  59.   21p.   2  refs.  AFCRC-TN- 
59-616;  AD-233  825. 
Order  from  LC  mi $2.  70.  ph$4.  80  PB  146  330 

To  evaluate  the  px>tential  tralismission  load  on  the 
weather  radar  data  handling  portion  of  the  weather 
system  433L  without  initiating  an  extensive  radar 
climatology  study,   the  average  and  maximum  number 
d  the  weather  radar  network  installations  which 
would  see  precipitation  at  a  given  time  was  estimated 
from  a  consideration  of  the  precipitation  analyses  of 
surface  weather  maps.   Fifteen  maps  for  each  month 
from  May  1958  to  May  1959  were  considered,  and 
allowances  were  made  for  the  typically  lower  altitudes 
and  reflectivities  of  snow  th$n  of  summer  convective 
storms.    Also,  for  8  dates,  the  percentage  of  the  area 
of  each  radar  FPI  scope  that  would  be  covered  by  pre- 
cipitation echoes  was  estimated.    The  results  suggest 
that  37%  of  the  radar  installations  would  be  detecting 
precipitation  at  the  given  map  time,  on  the  average; 
however,  it  appears  that  as  many  as  75%  of  the  radars 
would  simultaneously  detect  precipitation  erf  a  few 
occasions.    Although  the  echo  coverage  indicated  on 
individual  radar  PPI  scopes  varied  from  zero  to  100%, 
20%  or  less  coverage  was  dominant.  (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.  J. 
A  DESCRIPTION  OF  THE  WINTER  WEATHER  AT 
THULE  AIR  BASE,    GREEN tAND,  by  David  H.  Slade. 
15  May  59,  19p.   USASRDL  Technical  rept.  2034; 
AD-2I6  880. 
Order  from  LC  mi$2.  40,  phS3.  30  PB  146  550 

Most  of  the  winter  storms  affecting  Thule,  an  air  base 
on  the  northwest  coast  of  Graenland,  originate  as  dis- 
turbances in  the  mid-latitudee     During  their  trip  into 
the  Arctic,  their  nature  changes  greatly.   The  effect  of 
these  storms  at  any  particular  location  on  the  Green- 
land coast  depends,  to  a  great  extent,  on  the  local 
topography  at  that  point  and  cti  the  relationship  between 
the  position  and  path  of  the  storm  and  the  Greenland 
icecap.    An  investigation  of  surface  stability  and  lapse 
conditions  at  Thule  during  tha  1957-1958  winter  shows 
some  of  the  relationships  between  such  struaures  and 
weather.    (Author) 


Army  Signal  Research  and  [)evelopment  Lab. , 

Fort  Monmouth,  N.   J. 
HIGH  ALTITUDE  NIGHTTIME  BALLOON 
ML-537()/LIM,  by  Moses  Sharenow  and  Ruth  M.  Welt. 
15  May  59,   12p.   USASRDL  Technical  rept.   2031. 
Order  from  LC  miJ2.  40,  ph$^.  30  PB  147  996 

I 
A  high-altitude  ballon,  ML-5^7(  )/LrM,  suitable  for 
nighttime  use  has  been  develo^jed  and  tested  in  tem- 
perate, treble,  and  arctic  latitudes.    Results  of  the 
tests  indicate  that  the  balloon  is  capable  of  attaining 
a  bursting  altitude  in  excess  Of  100,  000  feet  with 
slightly  more  hydrogen  than  that  required  by  exist- 
ing night  balloons  now  used  to  attain  an  altitude  of 
80, 000  feet.    (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,   N.  J. 
A  LIGHTNING  COUNTER  FOR  POSITIVE  AND  NEG- 
ATIVE STROKES,  ,by  Lothar  H.    Ruhnke.    15  Apr  60 
24p.   4  refs.   USASRDL  Technical  rept.   2111. 
Order  from  LC  mii2.  70,  ph$4.  80  PB  148  543 

An  electronic  instrument  is  described  which  records 
on  a  strip  chart  recorder  the  rate  of  occurrence  of 
lightning  strokes,  differentiating  between  positive  and 
negative  strokes.    Two  channels,  one  for  the  negative 
and  one  for  the  positive  lightnings,  are  provided.    The 
electrostatic  component  of  a  lightning  is  formed  into 
an  impulse  of  constant  amplitude  and  length  by  means 
of  a  filter  network  and  a  monostable  multivibrator. 
The  pulses  are  integrated  in  a  relay  network  and  the 
result  is  recorded  on  paper.  (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.J. 
A  MANUAL  METHOD  FOR  SOLUTION  OF  THE 
HYDROSTATIC  EQUATION,  by  Abraham  Golden. 
15  Jan  59,  13p.  3  refs.   USASRDL  technical  rept.  2006 
AD- 226  687. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  347 

The  development  of  an  atmospheric  sounding  system, 
Rawin  set  AN/GMD-2,  created  a  need  for  a  manual  ' 
method  of  computation  for  the  hydrostatic  equation  of 
the  atmosphere.   A  graphical  and  tabular  method  is 
presented  when  (1)  the  data  are  correlated  values  erf 
geometric  height,  temperature,  and  humidity;  and 
when  (2)  it  is  necessary  to  find  the  geopotential 
heights  d  standard -pressure  surfaces  and  the  pres- 
sure at  a  given  geometric  height.   (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort,  Monmouth,   N.  J. 
THE  RECORDING  OF  ACOUSTIC  WAVES  FROM 
HIGH- ALTITUDE  EXPLOSIONS  IN  THE  ROCKET- 
GRENADE  EXPERIMENT  AND  CERTAIN  OTHER 
Ri^LATED  TOPICS,  by  William  R.   Bandeen.   1  July  59, 
69p.   13  refs.   USASRDL  technical  rept.   2056; 
AD- 231  943. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  997 

The  instrumenution  and  operation  of  the  sound- 
ranging  Installation  for  the  rocket -grenade  experi- 
ment at  Fort  Churchill  are  discussed.    Schrodinger's 
equation  for  the  transmissivity  of  sound  in  the  atmos- 
phere is  applied  to  empirical  data  illustrating  the 
upper  altitude  limit  of  the  experiment.    A  modified 
method  of  correcting  for  the  finite-amplitude-propa- 
gation effect  in  the  grenade  experiment  is  discussed. 
An  analysis  is  made  of  the  specific  problem  of  meas- 
uring angles  of  arrival  erf  sound  waves  in  the  grenade 
experiment.    The  effect  erf  the  re-entry  ballistic  wave 
on  grenade  sound  arrivals  is  discussed,  and  a  method 
of  determining  the  times  of  such  obscured  arrivals 
and  also  of  weak  sound  arrivals  is  presented.  (AuthorJ 

Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.  J. 
RF  FREQUENCY  DRIFT  OF   RADIOSONDE  TRANS- 
MITTER T-435/AMT-4B,  by  A.  A.   Coppola. 
15  May  59,   17p.   USASRDL  Technical  rept.   2035. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  549 
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"Hiis  report  illustrates  the  RF  drift  characteristics  of 
Radiosonde  Transmitter  T- 435 /AMT-4B  during  a 
balloon  flight  and  discusses  the  factors  contributing  to 
the  general  drift  pattern.    During  a  routine  flight  the 
radiosonde  transmitter  can  be  expected  to  drift  in  fre- 
quency by  as  much  as  4.  5  mc,  the  variation  being 
from  about  1  mc  below  to  as  much  as  3.5  mc  above 
the  initial  frequency.    The  RF  drift  can  be  attributed 
to  two  causes:  temperature  effects  on  the  RF  cavity, 
and  a  sharp  decrease  in  battery  filament  voltage  near 
the  end  of  a  flight,  the  latter  having  the  greater  effect 
(Author) 


Army  Signal  Research  and  Development  Lab. ,   Fort 

Monmouth,   N.  J. 
THEORY  AND  PERFORMANCE  OF  STREAMLINE 
NEOPRENE  BALLOONS,  by  M.   Sharenow.   15  Apr  59, 
46p.  7  refs.   USASRDL  Technical  rept.   2026;  AD- 
220  785. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  654 

The  theory  of  the  motion  of  streamline  balloons  is  de- 
veloped in  a  manner  analogous  to  that  of  spherical 
balloons.    Ideally,  expansible  streamline  balloons  will 
accelerate  continuously  to  burst  if  they  do  not  reach 
the  critical  Reynolds  number.    In  the  case  of  the  bal- 
loons investigated,  this  was  reached  near  50,  000  feet 
where  a  sharp  drop  in  ascent  rate  occurred.    The 
ascent  rate  up  to  this  altitude  falls  short  of  the 
theoretically  competed  rate  because  of  balloon  defor- 
mation and  deviation  from  ideal  shape.    Comparison 
IS  made  between  two  types  of  balloons.    The  newer 
one,  fabricated  by  a  new  method  known  as  the  gel- 
adhered  process,   is  lighter  in  weight  and  simpler  to 
inflate  and  handle  than  the  older  type  which  is 
assembled  by  a  cementing  process.    The  two  types 
provide  approximately  equivalent  performance 
(75,  000  feet  at  1,  800  feet  per  minute)  when  inflated 
with  the  same  volume  of  gas.    In  practice,  a  smaller 
volume  of  gas  is  used  to  inflate  the  newer  type,   with 
an  accompanying  increase  in  bursting  altitude  and 
decrease  in  ascent  rate.    Methods  of  obtaining  in- 
creased ascensional  rates  by  roughening  balloon  sur- 
faces in  accordance  with  aerodynamic  flow  separa- 
tion theory  are  suggested.   (Author) 


California  U. ,  Los  Angeles . 
TRANSOSONDE  PROJECT,  by  M.  G.  Wurtele.  Final 
rept.  on  Contract  Nonr-233(21),  30  Sep  59,  19p.  14  refs 
AD- 228  833. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  148  592 

A  study  of  the  relation  of  the  fields  of  pressure  and 
wind  are  shown  by  an  analysis  of  trajectories  of  tran- 
sosonde  balloons.    The  research  included:  (1)  a  com- 
plete synoptic  study  of  the  days  of  trajectory  flights  to 
be  analyzed;  (2)  a  theoretical  study  of  the  relation  of 
the  flight  trajectory  to  the  observed  pressure  field, 
and  (3)  an  evaluation  of  the  analytical  and  forecasting 
value  of  trans  OS  onde  flight  data  in  the  absence  of  data 
from  radio  sonde  and  wind  sonde  networks.   (Author) 


Chicago  U.,  III. 
NAVY  IMPROVEMENT  IN  FORECASTING,  by 
H.  Rlehl.  Final  rept.  for  1  Oct  51-30  Sep  59  on  Con- 
tract N6ori- 02036.  [1959]  4p.  22  refs. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  148  223 


The  main  areas  of  interest  were:  (1)  tropical  circu- 
lations,  especially  hurricanes  and  typhoons;  (2)  gen- 
eral circulation  of  the  tropics  and  coupling  between 
low  and  high  latitudes;  and  (3)  jet  streams ,  especially 
in  the  subtropics .  The  report  lists  22  journal  articles 
completed  on  this  project . 


Chicago,  U.  ,   m. 
SOME  COMPUTATIONS  OF  THE  INFLOW  ANGLE 
IN  HURRICANES  NEAR  THE  OCEAN  SURFACE, 
by  Miriam  Ausman.    Rept.  on  Contract  N6ori-02036. 
Sep  59,  22p.   3  refs.   AD-228  931. 
Order  from  LC  ml^.  70,  phH  80  PB  148  582 

Ship  wind  repons  around  6  hurricanes  in  1954  and 
1955  were  used  to  obtain  the  inflow  angle  in  these 
storms  as  a  function  of  distance  from  the  storm 
center  and  the  angular  distance  from  the  direction  of 
storm  motion.    The  mean  inflow  angle  averaged 
around  radius  circles  seemed  to  be  unrelated  to  the 
radius  of  the  circle  used  or  to  storm  maturity.    The 
size  and  location  of  the  areas  of  outflow,  however, 
were  well-defined  at  constant  values.    Outflow  took 
place  in  an  area  about  140  angular  degrees  wide  and 
approximately  centered  on  the  direction  of  storm 
motion.  (Author) 


Chicago  U.,  111.  ' 
^SYNOPTIC  COMPARISONS  OF  JET  STREAM  AND 
'GULF  STREAM  SYSTEMS,  by  Chester  W.  Newton. 
Technical  rept.  no.   1  on  Contract  Nonr-2l2l(10). 
Feb  59,   36p.  47  refs. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  146  355 

Comparisons  are  made  between  typical  examples  of 
oceanic  and  atmospheric  current  structures.  These 
indicate  that  the  lateral  dimensions  of  the  Gulf  Stream 
are  about  1/25  those  of  the  jet  stream;  the  shapes  of 
the  current  profiles  are  almost  identical,  with  equiva- 
lent lateral  shears.    In  the  vertical,  the  dimensions  are 
nearly  in  the  ratio  1:10,  which  also  characterizes 
meander  sizes.    Striking  similarities  are  fouixj  between 
thermal  structures  in  the  two  systems.    In  both,  varia- 
tions from  pronounced  frontal  cor)centratlcNis  to  more 
gentle  and  broad  barocline  structures  are  observed 
over  short  distances  or  time  intervals.    Frontal  slopes 
are  equal,  as  are  the  vertical  shears  observed  within 
frontal  layers.    Marked  axial  variations  of  speed,  and 
of  lateral  and  vertical  gradients  of  current  speed  and 
temperature,  are  present  in  both  systems.    Ageostro- 
phic  motions  are  prominent.    Some  comments  are  made 
on  possible  interpretations  of  these  variations,   in  re- 
gard to  transverse  circulations  and  to  inertia  oscilla- 
tions in  the  current  systems.  (Author) 


Laboratory  of  Climatology,  Centerton,  N.  J. 
INVESTIGATION  OF  THE  HEAT  AND  WATER 
BALANCE  AT  CENTERTON,  NEW  JERSEY,  MAY- 
JULY,  1959,  by  J.  R.  Mather  and  H.  Hacia.  Final  rept- 
on  Contract  Nonr- 1617(00),  1959,  52p.  Publications  In 
Climatology,  v.  12,  no.  1;  AD-226  846. 
Order  from  LC  ml$3.60,  ph$9.30  PB  147  182 
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Little,  Arthur  D. ,  Inc.,  ICambridge,  Mass. 
WARM  FOG  AND  STRATUS  CLOUD  DISSIPATION. 
Final  rept.  on  Contraa  DA  36-039-8C-64569. 
4  June  56,  declassified  28  May  57,  91  p.   19  refs. 
Order  from  LC  nru$5.40,  iJh$l5.30  PB  149  40l 

The  investigations,  both  theoretical  and  experimental, 
have  been  directed  toward  the  development  erf  methods 
far  dissipating  warm  fog  and  stratus  clouds.   Most  of 
the  work  has  been  concerntd  with  various  possible 
electrical  techniques  for  causing  electrostatic  precipi- 
tatioo  at  cloud  particles  anti  for  Ftromoting  the  forma- 
tion d  precipitation.    Dissipation  systems  based  on  the 
evaporatioa  oi  droplets  ha\^  also  been  considered. 


MacDonald  Riysics  Lab.  ,  McGill  U.  (Canada). 
THE  MOTION  AND  EROSION  OF  CONVECTIVE 
STORMS  IN  SEVERE  VERTICAL  WIND  SHEAR,  by 
Walter  Hitschfeld.    Rept.  on  Contract  AF  19(604)2065. 
July  59.  50p.   15  refs.   Stormy  Weather  Research 
Group  Scientific  rept.  MW-^29;  AFCRC-TN- 59-447; 
AD- 225  398. 


Order  from  LC  mi$3.  30,  f  h$7.  80 


PB  146  536 


Radar  data  displayed  in  thq  form  of  precipitation  maps 
at  constant  altitude  above  Ground  were  used  to  portray 
the  structure  erf  storms  an^  their  anvils.    Well  devel- 
oped storms  even  in  the  presence  of  severe  wind 
shear,  were  observed  to  remain  essentially  vertical 
through  their  active  phase.    Instead  of  being  strongly 
bent  by  the  shear,  parts  of  the  storm  appeared  to  be 
carried  off  by  the  wind,  fofming  extensive  plume 
patterns  or  anvils  which  trailed  down  to  levels  as  low 
as  10,  000  ft  while  evaporating.    Size  and  shape  of  the 
plume  suggested  that  its  particles  had  fall  speeds 
ranging  0.  75  to  about  5  m  Sec'^,  and  were  of  precipi- 
tation size.    A  statistical  aialysis  of  the  precipitation 
patterns  of  two  of  the  days  analyzed  is  presented. 
This  work  includes  a  statistical  measure  of  echo  dis- 
tribution as  a  function  of  haight,  and  the  derivation  of 
a  correlation  index  (probability  of  finding  echo  at  a 
specified  horizontal  range  and  bearing  from  a  point 
with  echo).    (Author) 


Massachusetts  Inst,  of  T^h. ,  Cambridge. 
ON  THE  PROBLEM  OF  IHITIAL  DATA  FOR  THE 
PRIMITIVE  EQUATIONS,  Dy  Norman  A.  Phillips. 
Technical  rept.  on  Numeiital  Weather  Prediction 
Project,  Contract  Nonr- 1841(18).    Sep  59.  20p. 
11  refs.  AD- 225  878. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  578 

An  analysis  is  presented  demonstrating  that  in  a  fore- 
cast with  the  primitive  equations,  pure geostrc^ic  or 
•purely  non-divergent  initial  wind  fields  results  in  no- 
ticeable meteorological  noise,  especially  in  a  baro- 
clinic  atmosphere.    In  a  linear  exan^le  this  noise  is 
shown  to  be  si^ressed  if  the  divergence  of  the  initial 
wind  field  is  set  equal  to  the  divergence  implied  by 
the  usual  geostrophic  theory  of  numerical  weather 
prediction.    The  absence  of!  noise  in  Charney's  1955 
test  computation  with  non-divergent  balanced  initial 
data  is  explained.    The  quasi-geostrophic  expansion 
is  used  to  define  initial  datt  for  a  non- Linear  forecast 
with  the  primitive  equations.    Two  cases  are  consid- 
ered; that  where  only  the  geopotential  is  known  from 
observations,  and  that  whete  only  the  non-divergent 


j>art  of  the  wind  is  known  from  observation.    The 
initial  tendencies  computed  from  initial  data  of  this 
kind  is  shown  to  preserve  the  assumed  geostroi)hic 
character  of  the  flow,  and  making  possible  to  get 
more  accurate  forecasts  with  the  primitive  equations. 
(Author) 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
QUESTIONS  CONCERNING  THE  ENERGY  OF 
STRATOSPHERIC  MOTIONS,  by  Victor  P.  Starr.  Sci 
entific  rept.  no.   1  on  Planetary  Circulation  Project, 
Contract  AF  19(604)5223.   Dec  59,   13p.  5  refs. 
AFCRC-TN-59-665;  AD-233  568. 
Order  from  LC  ml|2.  40.  ph$3.  30  PB  146  567 

The  theoretical  conclusion  is  reached  that  the  vertictl 
transport  of  kinetic  energy  in  the  atmosphere  from  one 
horizontal  layer  to  another  is  effected  solely  by  an 
area  integral  multiplied  by  the  vertical  velocity.  Spec- 
ulations are  made  as  to  whether  the  kinetic  energy  in 
stratospheric  'evels  is  maintained  against  friction 
through  such  a  vertical  transport  from  other  levels,  or 
whether  the  needed  supply  is  derived  from  convective 
sources  in  situ.  (Author) 


Massachusetts  Inst,  of  Tech.  .   Cambridge. 
SOME  RADAR  OBSERVATIONS  OF  TROPOSPHERIC 
CELLULAR  CONVECTION,   by  Reginald  E.   Newell. 
Research  rept.  no.   33  on  Weather  Radar  Research, 
Contract  AF  19(604)2291.    Nov  59,  57p.   66  refs. 
AFCRC-TN-60-205;  AD-233  832. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  146  320 

Small-scale  cellular  convection  is  a  mode  of  motion 
whose  role  in  the  vertical  transport  processes  in  the 
troposphere  is  not  established.    The  dimensions  erf 
cellular  convective  moticxis  are  obtained  from  a  range 
height  display  of  a    3-cm  AN/CPS-9  radar  together 
with  estimates  erf  the  frequency  erf  cellular  vs  non- 
cellular  echoes.    The  observation  of  cell  spacing  and 
depth,  for  cells  which  do  nen  exceed  about  6  km  in 
depth,   vary  in  a  manner  which  is  similar  to  that  pre- 
dicted from  the  Benard  cell  theory  of  Lord  Rayleigh. 
The  motie)ns  may  be  transporting  heat  upwards.    Other 
properties  are  doubtless  simultaneously  transported 
vertically;  as  an  example,    some  estimates  are  made 
erf  the  vertical  flux  of  horizontal  momentum  at  the 
radar  site  (429H).  (Author) 


McGill  U.  (Canada). 
TEMPERATURE  AND  WIND  FREQUENCY  TABLES 
FOR  EURASIA.    VOL.   1.  JANUARY- MARCH,  by 
J.  N.  Rayner.  Rept.  on  Contract  DA  19-129-qm-1447. 
Feb  60,  212p.  Arctic  Meteorology  Research  Group 
Pub.  in  Meteorology  no.   18. 
Order  from  LC  ini$9.  60,  ph$33.  30  PB  148  324 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
CHARTS  FOR  DETERMINING  ATMOSPHERIC 
DENSITY  BETWEEN  ALTITUDES  OF  24,  000  and 
100,  000  FEET,  by  Paul  H.  Miller.   18  Feb  59,   13p. 
NOTS  TP  2184;  NAVORD  rept.  6464;  AD- 216  098. 
Order  from  LC  mi$2.  40,  ph^.  30  PB  146  681 
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CJiarts  have  been  developed  at  the  Naval  Ordnance  Test 
Station  for  the  rapid  and  accurate  determination  erf 
atmospheric  densities  between  the  pressure-altitude 
levels  of  400-  and  5-millibars  in  units  of  slugs  j>er 
cubic  foot.    From  these  charts  the  density  is  deter- 
mined as  a  function  of  pressure  (in  millibars)  and  tem- 
perature (in  degrees  Centigrade),  with  the  assumption 
that  the  relative  humidity  is  0%  at  all  levels  under  con- 
sideration.   The  range  of  densities  considered  is  from 
115  slugs /foot''  X  10*5  to  40  slugs/foot^  x  10'^.  These 
charts  eliminate  the  necessity  erf  mathematically  com- 
puting atmospheric  densities  aloft  for  any  combination 
of  pressure  and  temf>erature  typically  encountered  at 
Che  latitude  of  NOTS.    (Author) 


Naval  Ordnance  Test  Station,   China  Lake,  Calif. 
HORIZONTAL- DISTANCE  CALCULATOR  FOR 
MAKING  EARTH- CURVATURE  CORRECTIONS  IN 
RAWIN- DETERMINED  UPPER- WIND  MEASURE- 
MENTS,  by  Paul  H.   Miller.   Dec  59,  22p.   4  refs. 
NOTSTP-2387;  NAVORD  rept.  7021;  AD-233  347. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  146  729 

A  calculator,  which  incorporates  earth-curvature 
features,  has  been  developed  and  constructed  for  the 
determination  of  horizontal  distances  of  a  target  at 
known  altitude  and  elevation  angle.    The  accuracy  of 
the  calculator  is  compared  with  other  methods  erf 
obtaining  the  same  information.  (Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
FREQUENCIES  AND  DURATIONS  OF  HOURLY  TEM- 
PERATURES,   FORT  GREELY,  BIG  DELTA,  ALASiCA, 
by  Fernand  De  Percin  and  Owen  S.  Parmele.   Jan  60, 
25p.  11  refs.   Technical  rept.  EP-122;  AD- 234  283. 
Order  trom  LC  mi$2.70,  ph$4.80  PB  147  237 


Naval  Ordnance  Test  Station,  China  Lake,   Calif. 
TIME  VARIABILITY  STUDY  OF  WINDS  ALOFT  AT 
THE  NAVAL  ORDNANCE  TEST  STATION,    CHINA 
LAKE,    CALIFORNIA,   by  Paul  H.   Miller.    1  Oct  55, 
69p.  7  refs.   NOTS- 1274;   NAVORD  Rept.   4952. 
Order  from  LC  mi $3.  90,  ph$10.  80  PB  148  045 

The  results  of  this  study  form  a  useful  tcxjl  for  the 
weather  forecaster  and  for  use  in  scheduling  tests  re- 
quiring certain  upper  wind  parameters.  (Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
THE  MEASUREMENT  AND  SIGNIFICANCE  OF 
DEW,  by  William  C.   Robison.    Sep  59,  20p.   30  refs. 
Research  Study  rept.   RER-28;  AD-230  370. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  468 

Dew  is  a  micromereorological  phenomenon  that  was 
studied  sporadically  in  many  countries.    Methods  of 
mea.suring  amounts  of  dew  at  observing  stations  are 
not  standardized  on  a  world  basis  or  within  the  U.   S. 
For  laboratory  study,  drosometers,  based  on  the 
difference  in  weight  of  a  receptor  before  and  after 
exposure,  are  most  suitable,  and  are  often  used  in 
conjunction  with  a  recording  cylinder.    For  observa- 
tions at  field  stations,  an  e^tical  method  has  consid- 
erable advantages.    (Author) 


Frost  Science 


Army  Snow.   Ice  and  Permafrost  Research 

Establishment,   Wilmette,   111. 
DETERMINATION  OF  THE  MODULUS  OF  ELAS- 
TICITY OF  ARTIFICIAL  SNOW- ICE  IN  FLEXURE, 
by  Leif  K.   Halvorsen.   Master's  thesis.   Feb  59,  27p. 
5  refs.   Research  rept.   31;  AD-216  681. 
Order  from  LC  mi$2.  70.  phH  80  PB  148  474 

This  study  was  initiated  to  determine  the  modulus  of 
elasticity  for  artifical  snow- ice.  and  to  arrive  at 
some  method  of  making  flexural  tests  on  snow  and 
ice.     The  testing  was  done  at  the  Keweenaw  Field 
Station.   Houghton,  Michigan.   Fifty-eight  snow-ice 
beams  were  tested  with  variation  in  density  and 
le>ading  rate.    Results  show  that  both  loading  rate  and 
density  influence  the  value  of  the  modulus  erf  elas- 
ticity (E).    A  variation  in  density  from  0.  621  to  0.  719 
g/cm^  gave  a  variation  of  E  from  1.  35  x  10^  to  2.  22 
X  10^  kg/cm2.    A  variation  in  the  relative  time  of 
deflection  from  42  sec/0.  0200  to  23  sec/0.  0200  cm 
gave  a  variation  of_E  fror'  I.  22  x  10^  to  1.  45  x  10^ 

Kg/cm^.   The  mexlulus  erf  rupture  was  found  for 
different  conditions  and  the  effect  of  the  density  var- 
iation computed.     For  the  density  range  studied,  the 
mexiulus  of  rupture  varied  from  7.  79  to  11.  54 
kg/cm2.    'i"he  failure  appeared  to  be  a  combination  of 
shear  and  flexure.    (Author) 


Army  Snow,   Ice  and  Permafrost  Research  Establish- 
ment, Wilmette.   111. 

RECOMMENDED  STANDARDS  FOR  SMALL-SCALE 

ICE  STRENGTH  TESTS,   by  T.    R.   Bulkovich. 

Nov  58,  9p.   4  refs.   Technical  rept.   57,  AD-211  569. 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  560 

The  effects  of  specimen  size  and  shape  exi  the  strength 
values  obtained  with  small-scale  unconfined  compres- 
sive tests  are  shown.    Results  are  given  that  show 
that  a  loading  rate  erf  0.  5  kg/cm2-sec  is  required  for 
all  small-scale  strength  tests  to  minimize  plastic  ef- 
fexrts  which  accompany  slow  leading  of  ice.  The  ring 
test,  which  is  a  useful  new  type  of  test  to  measure  the 
tensile  strength  of  ice,   is  described.  Recommended 
standards  for  specimen  size,   shape,  and  configura- 
tion along  with  loading  rates  and  equipment  are  dis- 
cussed. (Author) 


Army  Snow,   Ice  and  Permafrost  Research 

Establishment,   Wilmette,   111. 
SOME  PHYSICAL  PROPERTIES  OF  ICE  FROM  THE 
TUTO  TUNNEL  AND  RAMP,   THULE,    GREENLAND, 
by  T.   R.   Butkovich.    Mav  59.   21  p.  7  refs.   Research 
rept.  47;  AD- 225  569. 
Order  from  LC  mi $2.  70,  phV*.  80  PB  148  475 

Strength,  density,  elasticity,  crystal  size,  bubble 
size,  and  fabric  of  the  ramp  ice  and  5  types  erf  tunnel 
ice  were  studied,  and  ice  temperatures  and  ceiling 
deformation  in  the  tunnel  were  measured.    Crushing 
and  ring  tensile  strength  tests  were  made  in  a  tunnel 
room  at  -5C  on  cylindrical  cores  (3  in.  diam  and  9  in. 
long)  taken  horizontally  and  vertic:ally  in  the  tunnel 
and  vertically  in  the  ramp,  and  flexural  strength  was 
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measured  on  horizontal  anq  vertical  beams  from  both 
the  tunnel  and  the  ramp.    T»e  crushing  strength  erf 
tunnel  ice  showed  slight  difl|erences  among  ice  types, 
but  not  between  horizontal  aind  vertical  samples,  and 
fitted  the  empirical  equatiol  relating  crushing 
strength  to  density.    The  equation  did  not  hold  for 
ramp  ice  of  average  density,   probably  because  of 
layering.    The  results  of  riig  tensile  tests  were  sim- 
ilar to  those  of  crushing  t  sts,  except  that  the  equa- 
tion relating  ring  tensile  strength  to  the  density  of 
high-density  snow  gave  valines  about  20%  higher  than 
for  tunnel  ice.    The  flexuraf 
about  half  that  for  tunnel  ic< 

consistently  lower  than,   rinjg  tensile  values.    The 
static  modulus  erf  elasticity  pas  about  1/5  the  average 
dynamic  modulus,  and  increased  with  increasing  rate 
of  load  application,   approaching  the  value  of  the  dy- 
namic modulus  as  a  limit.    Lower  values  of  the  static 
modulus  were  observed  for  tamp  ice.    Deformation 
studies  in  a  tunnel  room  (lOQ  x  30  ft)  indicated  that 


31  strength  of  ramp  ice  was 
ze  and  comparable  to.  but 


the  room  is  closing  primari 
(Author) 


y  by  a  block  action. 


Denver  U. ,  Colo. 
GLACIOLOGICAL  INVESTkJaTIONS  IN  THE  TUTO 
AP.EA  OF  GREENLAND.  b)|  T.   M.  Griffiths.   Final 
rept.  on  Ramp  Studies  in  Thiile  Area,  Contract  DA  1 1 - 
190-ENG-20.   Apr  60,   72p.  J  refs.   Technical  rept.  47. 
Order  from  LC  mi$4.  50.  ph^l2.  30  PB  149  123 

This  report  is  primarily  conlcemed  with  work  accom- 
plished during  the  1956  fieldlseason,  but  observations 
and  data  obtained  in  1954  an^  1955  are  included  in  many 
cases. 


Naval  Civil  Engineering  La  x  ,  Port  Hueneme, 

Calif. 

STRAIN  GAGE  TECHNIQUE]  FOR  DYNAMIC  MEAS- 
UREMENT OF  ICE,  by  Don  B.   Clark.    Interim  rept. 
18  Feb  60,  21p.   Technical  rtpt.  060;  AD-235  057. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  971 

I 

The  Laboratory  is  undertaking  a  study  of  the  proper- 
ties of  sea  ice.    A  technique  for  applying  resistance 
wire  strain  gages  to  ice  samj)le8  for  dynamic  meas- 
urement of  strain  has  been  developed  to  facilitate 
this  study.    A  coating  was  found  which  would  maintain 
the  high  electrical  impedanc^  necessary  between  the 
strain  gage  and  sea  ice  samples.    Strain  gages  were 
applied  to  various  samples  o^  fresh  water  and  sea 
water  ice.    These  were  compression- loaded  dynami- 
cally to  failure  while  the  strain  was  recorded  with  an 
oscillograph  and  bridge  amplifier.    Sufficient  strain 
data  was  recorded  to  indicatd  the  validity  of  the  new 
technique.    Under  rapid  compjression  loading  to  a 
point  near  failure  of  the  ice,  la  strain  gaged  ice 
sample  can  be  cycled  without  permanent  deformation 
or  flow  of  the  ice,  and  without  slippage  of  the  gage. 
Gages  properly  coated  are  shown  to  hold  their  high 
electric  impedance  against  seja  water  ice  for  a 
period  of  time  exceeding  three  weeks.    Resistance 
wire  strain  gages,  with  propecr  preparation  and  appli- 
cation, can  be  used  advantageously  to  measure  the 
dynamic  strains  in  fresh  water  ice  or  sea  ice,  and 
thus  determine  their  structural  characteristics. 
(Author) 


Geography 


Arctic  Inst,  of  North  America,  Washington,  D.  C 
NORTHERN  ELLESMERE  ISLAND:  CAPE  ALDRICH 
TO  CAPE  COLGATE,    NORTHWEST  TERRITORIES, 
CANADA,  by  James  R.   Lotz.    Scientific  rept.   no.   1  ' 
on  Contract  AF  19(604)3073.    Apr  59,    lOlp.  54  refs. 
Publication  no.    1;  AFCRC-TN-60-274. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  148  221 

This  repon  deals  with  location  and  extent;  exploration; 
t(^)ography  of  Cape  Aldrich,  Cape  Columbia,  Cape 
Columbia  to  Disraeli  Bay,  Disraeli  Fiord  and  Ward 
Hunt  Island,  Cape  Discovery,  M'Clintock  Fiord,  Cape 
Richards,  Ayles  Bay,  Yelverton  Fiord,  Phillips  Bay  to 
Yelverton  Fiord,  Phillips  Bay,  and  Phillips  Bay  to  Cape 
Colgate;  ice  features  along  the  coast;  traveling  condi- 
tions along  the  coast  of  Northwest  Ellesmere  Island, 
including  weather,  climate,  and  scientific  work  de-' 
termined  by  Aldrich,  Peary,  Marvin,  the  1953,  and  the 
1954  expeditions;  times  of  beginning  and  ending  of  the 
melt;  regional  and  structural  geology;  geoinorphology 
and  glaciation;  vegetation;  and  wild  life. 


California  U.  ,   Los  Angeles. 
TRANSPORTATION  AND  PHYSICAL  GEOGRAPHY 
IN  WEST  AFRICA,   by  Benjamin  E.   Thomas.    Tech- 
nical rept.   no.   2  on  Human  Environments  in  Central 
Africa  Proje^.,  Contract  DA  19-129-qm-1309.   1960, 
58p.   23  refs. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  147  939 

This  report  includes  a  set  of  12  original  maps  show- 
ing the  monthly  changes  in  usable  roads  and  water- 
ways in  French  West  Africa.   Because  data  have 
already  been  collected  on  roads  and  inland  waterways, 
these  routes  receive  special  attention,   and  items  for 
which  material  is  not  at  hand,   such  as  ports,   sea- 
ways, and  airways,  are  omitted.    French  West  Africa 
was  selected  as  the  focus  of  the  study  because  it 
reaches  from  the  heart  of  the  Sahara  to  the  Guinea 
Coast  and  extends  over  all  the  major  types  of  physical 
areas  that  are  found  in  West  Africa. 


National  Research  Council,  Washington,  D.  C. 
THE  KABUL,  KUNDUZ,    AND  HELMAND  VALLEYS 
AND  THE  NATIONAL  ECONOMY  OF  AFGANISTAN. 
A  STUDY  OF  REGIONAL  RESOURCES  AND  THE 
COMPARATIVE  ADVANTAGES  OF  DEVELOPMENT, 
by  Aloys  Arthur  Michel.    Rept.   no,  5  on  Foreign 
Field  Research  Program,  Contract  Nonr- 2300(09). 
1959,  460p.  67  refs.  AD-225  909. 
Order  from  LC  mi$ll.  10,  ph$69.  60     PB  148  602 

Contents: 
Regional  studies 
The  Kabul  Valley 

The  Kunduz  Valley  and  related  areas 
The  Helmand  Valley:  geograf>hical  and  historical 

setting 
The  Helmand  Valley:  the  project  areas  along  the 

Helmand 
The  Helmand  Valley:  the  project  areas  along  the 
Arghandab 
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Hydroelectric,  indifstrial  and  commercial  features 

of  the  Helmand  Valley  project 
Evaluation  of  the  Helmand  Valley  project  within  its 

own  region 
Interregional  analysis 
The  direction  of  Afghan  economic  development 
The  location  of  Afghan  economic  development 
Power  resources  and  requirements  of  industrial 

development 
Transportation  resources  and  requirements  of 

development 
The  three  regions  and  the  national  economy  of 

Afghanistan 


Oceanograph)^ 


Marine  Lab.  ,   U.  of  Miami,   Coral  Gables,   Fla. 
A  DATA  REPORT  OF  FLORIDA  GULF  COAST 
CRUISES,   by  Frank  Chew,    S.   J.   Bein  and 
J.   H.  G.   Stimson.    Rept.  on  Contract  Nonr- 840(01). 
June  59,    121p.    Rept.   59-1;  AD-220  751. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  146  704 

This  DATA  REPORT  contains  hydrographic  and 
chemical  data  collected  during  the  8  major  cruises 
sponsored  by  the  Florida  State  Board  of  Conservaiioi 
during  the  two-year  period  beginning  July  1955.    The 
data  for  each  station  are  reported  in  two  parts.    The 
first  part,  entitled  BATHYTHERMOGRAPH  OBSER- 
VATIONS, give  the  date,  hour,   location  and  depth  of 
station,   sea  surface  temperature,   wind,  and  air  tem- 
perature; the  bathythermograph  instrument  number  is 
given  for  some  cruises,   in  others,  the  surface  salin- 
ity (or  the  sample  number  for  surface  salinity)  is 
given.    The  ,econd  part  contains  the  salinity,  phos- 
phorus, nitrate  and  nitrite  at  the  indicated  depths. 
Where  pertinent,   surface  water  movements  as  deter- 
mined by  the  GEOMAGNETIC  ELECTROKINETO- 
GRAPH  (GEK  Current),   von  Arx,   W.    S.    1950.  (An 
electromagnetic  method  for  measuring  the  velocities 
of  ocean  currents  from  a  ship  under  way,    Pap.   Phys. 
Oceanogr.    Meteor.   1J(3);  1-62),  are  also  included. 
Serial  numbers  of  drift  tubes  are  included  for  one 
cruise  to  show  the  method  of  recording. 


Marine  Lab. ,  U.  of  Miami,   Coral  Gables,   Fla. 
RECONNAISSANCE  SURVEY  OF  THE  BATHYMETRY 
OF  THE  STRAITS  OF  FLORIDA,  by  Violet  B. 
Siegler.    Technical  rept.  on  Contract  Nonr-840(01). 
June  59.   18p.   15  refs.   Rept.   59-3;  AD-227  264. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  702 

The  area  of  the  Straits  of  Florida  surveyed  in  this 
report  extends  from  approximately  27015'  N  (St. 
Lucie  Inlet)  along  the  Florida  coast  to  24°30'  N  (the 
area  of  Key  West)  and  from  81°50'  W  to  the  Grand 
Bahama  Bank.    This  swath  of  water  extends  roughly 
250  miles  from  the  above-mentioned  north  and  south 
points  and  varies  from  40  to  90  miles  in  width. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
DEEP-SEA  TEMPERATURE  METER,   by  Hugh  B. 
Martin,  III  and  George  R.   Lewis.    8  Sep  59,  20p. 
NOTS  TP-2321;  NAVORD  rept.  6589;  AD-234  963. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  146  986 


An  electronic,  frequency- modulated  instrument  for 
the  continuous  measurement  of  ocean  temperature 
was  designed.    Pressure,  velocity  of  sound  propagation, 
and  other  parameters  can  be  measured  and  recorded 
simultaneously.    This  transistorized  meter  is  small 
and  easy  to  handle,  covers  a  temperature  range  of 
0  to  30°C  with  a  sensitivity  of  0.  01°C  and  an  accuracy 
of  0.  03°C,  and  operates  in  the  frequency  range  of 
5 ,  000  to  8 ,  000  cps.    (Author) 


New  York  U.   Coll.  of  Engineering,   N.  Y. 
A   STUDY  OF   WAVE  FORECASTING  METHODS 
AND  OF  THE  HEIGHT  OF  A  FULLY  DEVELOPED 
SEA  ON  THE  BASIS  OF   SOME  WAVE  RECORDS 
OBTAINED  BY  THE  O.  W.  S.    WEATHER  EXPLORER 
DURING  A  STORM  AT  SEA,  by  Willard  J.  Pier- 
son,  Jr.    Technical  rept.  on  Contract  Nonr-285(03). 
June  59,   34p.    18  refs.   AD-220  419. 
Order  from  LC  mi $3.  00..  ph$6.  30  PB  146  694 

The  growth  of  the  waves  in  a  storm  in  which  the  wind 
sjjeed  increased  from  25  kn  to  62  kn  and  in  which  the 
significant  waves  grew  6  ft  to  42  ft  as  recorded  by  the 
O.  W.  S    Weather  Explorer  is  studied.    Spectra  com- 
puted from  the  records  are  compared  with  results  of 
Derbyshire  and  Neumann.    The  spectral  forms  given 
by  Neumann  for  partially  developed  seas  do  not  agree 
with  the  observed  spectra,  although  the  height  fore- 
casts are  good.    The  results  indicate  that  the  height 
of  a  fully  developed  sea  as  a  function  of  wind  sp)eed  as 
given  by  Neumann  is  an  overestimate.    They  also 
suggest  that  the  data  studied  by  Darbyshire  do  not 
correspond  to  fully  developed  seas  for  the  higher 
wind  speeds  and  that  the  height  of  a  fully  developed 
sea  as  given  by  Darbyshire  is  an  underestimate. 
(Author) 


ScriF)ps  Institution  of  Oceanography,   U.  of 

California,   La  Jolla. 
IMPULSIVELY  GENERATED  WAVES,  by  William  G. 
Van  Dorn.    Rept.   no.   2  on  Contract  Nonr- 233(35). 
12  Aug  59.  80p.   28  refs.  AD-225  953. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  148  181 

The  prediction  of  the  local  effects  from  long  period 
water  waves  incident  upon  an  arbitrary  coastline  is 
approached  on  a  dimensional  basis  for  lack  of  an  ade- 
quate hydrodynamic  theory.  A  model  for  wave  runup 
and  shoreline  height  on  a  sloping  beach  is  constructed 
by  extrapolating  the  results  erf  laboratory  experi- 
ments.   The  model  leads  to  predictions  in  satisfactory 
agreement  with  field  observations  of  local  effects 
from  two  large  tsunamis.    Curves  are  provided  for 
predicting  local  offshore  wave  height  and  length  from 
an  arbitrary  source  of  known  energy,  as  well  as  local 
effects  in  terms  of  the  offshore  height.    The  predic- 
tions are  considered  to  be  accurate  within  a  factor  erf 
1.  8  (70%  probability).    An  attempt  is  made  to  con- 
struct prediction  curves  for  tsunamis  based  on  wholly 
seismic  evidence  by  anale)gy  to  waves  from  explo*- 
sions,  but  the  results  are  indeterminate,   since  they 
depend  upcrn  a  knowledge  erf  the  focal  depth  erf  earth- 
quakes.   It  is  concluded  that  a  chain  erf  long-wave 
stations  on  selected  small  islands  could  give  ocean- 
wide  advance  warning  of  dangerous  tsunamis,  and 
quantitative  predictions  erf  local  effects  in  critical 
areas.  (Author) 
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Air  Force  Cambridge  Research  Center,  Bedford, 
Mass. 

DESIGN  WIND  PROFILES  FI^OM  JAPANESE  RELAY 
SOUNDING  DATA,  by  Normati  Sissenwine, 
Matthew  T.   Mulkern  (Wolf  Rdsearch  and  Develop- 
ment Corp. )  and  Henry  A.   Salmela.    Dec  59,  37p. 
14  refs.   Air  Force  Surveys  ir  Geophysics  no.    117: 
AFCRC-TR-59-292;  AD-234  551. 
Order  from  LC  miJ3.  00,  phM.  30         PB  147  444 

The  best  balloon- measured  upber  winds  over  Japan 
are  the  Tateno  relay  sounding  j,  a  special  series  of 
observations  especially  developed  to  provide  an 
accurate  sounding  capability  fi)r  this  area.    From 
these  soundings  (which  are  coirected  for  the  curva- 
ture of  the  earth),  only  those  in  which  a  wind  speed 
at  either  3,  6.  9,   12.  or  15  kn  exceeds  the  values 
achieved  99  and  95%  of  the  time  were  selected.    Pro- 
files,   both  synthetic  and  typic  il.  exhibiting  general 
characteristics  common  to  these  high-speed  cases, 
are  presentt-d.    Directional  changes  accompanying' 
:he  wind  shears  are  found  to  b?  small  in  the  majority 
of  the  soundings.    (Author) 


Army  Signal  Research  and  Development  Lab 

Monmouth,  N.  J. 
ATMOSPHERIC  NET- RADIATION  FLUX  DURING 
WINTER   IN  THE  THULE  AR^A,    GREENLAND,  by 
Robert  W.   Fenn  and  Helmut  K.   Weici 
13p.   4  refs.   USASRDL  technical  rept 
AD-230  757. 
Order  from  LC  mi$2.  40.  ph$3 


Fort 


Weickmann,  4  Jan  60, 
2090; 


30 


PB  148  001 


A  brief  description  of  an  airborne  IR  net- radiation  re- 
ceiver (developed  in  Germany)    s  given.    The  results 
of  2  radiosonde  flights  made  with  this  element  at  Thule 
Greenland,  on  14  and  15  Feb  1959  are  shown.    The  out- 
going nee- radiation  flux  increases  with  altitude  from 
0.  05  cal  cm"^  min'^  at  the  sur  ace  to  about  0.  2  cal  cm 
cm  ^  min-  ^  between  10. 000  and  20, 000  m.    Above 
25,000  m  the  outgoing  net- radiation  flux  again  de- 
creases considerably.    (Author) 


Army  Signal  Research  and  De^  elopment  Lab. 

Fort  Monmouth.  N.  J, 
FIELD  OPERATION  OF  ROCKtT-GRENADE  ATMOS- 
PHERIC SOUNDING  SYSTEM,  ^y  Milton  Berdan 
15  Feb  60.  42p.  USASRDL  Technical  rept.  2096 
Order  from  LC  mi$3.  30.  ph$7.  io  PB  148  540 

This  report  provides  a  description  of  the  installation 
and  operation  of  the  instrumentation  system  used  for 
the  rocket-grenade  atmospheric 'sounding  experiments 
conducted  on  the  Island  of  Guam  I  during  October  and 
November  1958.    This  report  describes  only  the  in- 
strumentation, system,  and  equipment  used,  and  does 
not  deal  with  the  data  acquired  dc  the  reduction  and 
evaluation  of  these  data.    (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.  J. 
HIGH  ALTITUDE  RADIOSONDE  FLIGHTS,   1956. 
PART  IV,  by  Marvin  Lowenthal  and  A.  Arnold. 
15  Mar  59.  231p.  6  refs.    USASRDL  technical  rent 
2018;  AD- 226  686. 
Order  from  LC  mi$10.  20,  ph$36.  30        PB  146  391 

The  1956  series  erf  Signal  Corps  cooperative  high- 
altitude  radiosonde  flights  is  described.   Temperature 
and  wind  data  were  analyzed,  and  the  results  are  dis- 
cussed.  The  monthly  data  for  8  locations  in  North 
America  are  presented  for  January  and  July  1956.  as 
A'ell  as  cross  sections  along  the  east  and  west  coasts 
for  the  same  months.   (Author)  (See  also  PB  138  430) 


Army  Signal  Research  and  Development  Lab.  , 

Fort  Monmouth,   N.   J. 
MEASUREMENT  OF  ELECTRIC  FIELD,    AIR- 
EARTH  CURRENT,    AND  CONDUCTIVITY,   by 
Joseph  J.   Kreig.    1  Dec  59,    14p.   4  refs.   USASRDL 
technical  rept.   2085;  AD- 231  864. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  000 

Instrumentation  for  measuring,   simultaneously,  the 
three  basic  atmospheric  electric  elements -electric 
field,  air-earth  current,  and  conductivity-is  de- 
scribed.   The  apparatus  includes  an  automatic  switch 
which  allows  a  micro-microammeter  to  monitor  four 
inputs,  and  a  multi-point  recorder  for  registering  the 
data  on  a  single  chart.    The  instrumentation  has  oper- 
operated  for  extended  periods  in  the  Arctic  with  a 
nominal  amount  of  maintenance.    'Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.  J, 
MEASUREMENT  OF  THE  CONCENTRATION  AND 
SIZE  DISTRIBUTION  OF  PARTICULATES  IN  THE 
ARCTIC  AIR  OF  GREENLAND,  by  Robert  W.   Fenn 

iL?^^.$?'   ^'^P-    ^2  ""^f^-   USASRDL  Technical  rept. 
2097;  AD-237  035. 

Order  from  LC  mi$2.  40,  ph$3.  30         PB  148  541 

A  series  of  aerosol  measurements  at  a  remote  site 
on  the  Greenland  Icecap  (Fist  Clench,  210  miles  east 
of  Thule  Air  Force  Base)  was  conducted  during 
August  1959  in  order  to  determine  the  concentration 
and  the  size  distribution  of  the  natural  aerosol  in  air 
which  is  free  of  direct  contamination  from  the  soil  or 
any  human  activity.    Analyses  made  with  a  Goeiz 
Aerosol  Spectrometer  and  a  particle  cascade  impac- 
tor  sho^  concentrations  between  1  and  3  particles 
per  cm^  and  a  very  narrow  size  spectrum  of  1 
micron-  0.  1  micron  diameter     Some  aspects  for  a 
possible  explanation  of  this  very  distinct  and  char- 
acteristic aerosol  distribution  are  discussed. 
(Author) 


California  U.  ,  Los  Angeles. 
SCATTERING  PROPERTIES  OF  ATMOSPHERIC 
AEROSOLS,  by  Robert  S.   Fraser.  Scientific  rept. 
no.  2  on  Light  in  the  Atmosphere,  Contract 
AF  19(604)2429.   Oct  59,   189p.  57  refs.  AFCRC-TN- 
60-256;  AD-233  288. 
Order  from  LC  mi$8.  40,  ph$28.  80  PB   146  645 
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The  purpose  of  the  presented  study  was  to  determine 
the  intensity  and  polarization  of  light  scattered  by  a 
unit  volume  of  an  atmospheric  aerosol,   for  different 
models  of  size  distribution  of  aerosol  particles.    The 
four  polarization  parameters  were  expressed  in  terms 
of  the  four  Stokes  parameters.    Each  of  the  four  polari 
zation  parameters  showed  an  appreciable  dependence 
on  each  of  the  three  size  distributions  of  atmospheric 
aerosol  models  and  on  the  wave  length  of  the  incident 
light.    The  total  intensity  is  the  only  polarization  pa- 
rameter for  atmospheric  aerosols  which  has  been 
measured.    Measured  values  of  the  total  intensity  of 
light  scattered  by  atmospheric  aerosols  were  found  to 
be  similar  to  those  computed  for  different  models.    A 
normalized  scattering  matrix  was  computed  for  each 
of  the  three  aerosol  models.    By  introduction  of  one  of 
these  matices  into  the  equation  of  radiative  transfer 
for  a  turbid  atmosphere,  a  numerical  solution  can  be 
obtained  in  principle.    However,  numerical  computa- 
tions of  the  solution  become  practical  only  if  the  num- 
ber of  terms  in  the  series  of  the  matrix  elements  is 
reduced.    To  reduce  the  number  of  these  terms,  it  is 
necessary  to  introduce  restrictive  assumptions  either 
into  the  law  of  scattering  or  into  the  model  of  size  dis- 
tributions of  aerosol  jsarticles,  or  into  both. 


Electrical  Engineering  Research  Lab. ,  U.  of  Texas, 

Austin. 
AN  EXPENDABLE  ATMOSPHERIC  RADIO  REFRAC- 
TOMETER,  by  A.  P.  Deam.    Rept.  on  Contract  Nonr- 
375(08).    15  May  59,  36p.  3  refs.    Rept.  no.  108; 
AD-217  261. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  586 

This  report  describes  a  device  which  has  been  de- 
signed to  measure  atmospheric  index  erf  refraction 
profiles  at  a  frequency  of  403  mc.    It  is  a  prototype 
instrument  and  should  be  capable  of  ejection  from  an 
aircraft  as  well  as  elevation  with  a  balloon.   Trans- 
mitted frequency  is  received  at  a  receiver  whose  re- 
corded output  is  relative  radio  index  of  refraction. 
This  instrument  has  been  successfully  tested  in  a 
balloon  flight  to  elevations  of  the  order  of  60,  000  feet. 
(Author) 


Ionosphere  Research  Lab.  ,  Pennsylvania  State  U.  , 

University  Park. 
ELECTRON  DENSITIES  IN  THE  UPPER  IONO- 
SPHERE FROM  ROCKET  MEASUREMENTS,  by 
John  S.  Nisbet.    Scientific  rept.  no.    126  on  Iono- 
spheric Research,  Cojitract  DA  36-061-ORD-577, 
10  Dec  59,   I76p.  77  refs.  AD-234  128. 
Order  from  LC  mi$8.  10,  ph$27.  30  PB  147  249 

An  investigation  of  electron  densities  in  the  upper  F 
region  of  the  ionosphere  by  new  techniques  employ- 
ing long  range  rockets  is  described.    Investigations 
were  confined  to  prop>agation  measurements  between 
the  missiles  and  ground  stations,  a  id  to  methods  not 
requiring  radio  links  with  the  missile  in  addition  to 
those  already  incorporated  for  telemetry  and  track- 
ing purposes.    The  vehicles  were  limited  to  those 
with  satellite  launch  missions,  and  to  IRBM's.    Since 
such  vehicles  have  considerable  horizontal  velocity 
components,   suitable  methods  of  analysis  were  de- 
veloped.   A  matrix  method  is  described  for  analyzing 
oblique  dispersion  measurements  to  provide  vertical 


electron  density  height  profiles.    In  this  method 
account  is  taken  of  horizontal  gradients,  refraction, 
and  the  varying  ray  path  zenith  angles  in  the  iono- 
sphere.   Two  methods  of  measuring  ionospheric  dis- 
persion were  compared:  Faraday  rotation,  and  a 
method  using  the  difference  between  the  apparent 
positions  of  the  missile  obtained  by  2  tracking  sys- 
tems operating  on  different  frequencies.    (Author) 


Johannes  Gutenberg- Universitat,  Mainz 

(West  Germany). 
ON  THE  HEAT  BALANCE  OF  THE  TROPOSPHERE, 
by  Fritz  Kasten,  Gunther  Korb  and  others.    Final  rept. 
on  Contract  AF  61(052)18.    Jan  59,   123p.    19  refs. 
AFCRC  TR-59-234;  AD- 232  639. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  146  300 

A  study  is  summarized  on  the  radiation  balance  of  the 
troposf>here  that  was  begun  in  1955  and  is  led  now  to  a 
provisional  conclusion.    Theoretical  foundations  are 
given  to  calculate  the  synoptic  distribution  of  the 
tropospheric  radiation  balance  for  single  days.    The 
resulting  values  are  averaged  with  respect  to  large 
scale  weather  situations.    The  results  of  the  months 
investigated  are  represented  in  maps.  Charts  of  cloudi- 
ness and  total  water  vap>or  content  of  the  troposphere 
are  enclosed  for  direct  comparison.    The  maps  of  ab- 
sorption, emission  and  trojxjspheric  radiation  balance 
show  regions  of  high  and  low  values  of  the  respective 
quantities.    High  values  of  the  tropospheric  radiation 
balance  mean  considerable  energy  loss  of  the  tropo- 
sphere caused  by  radiative  processes,   vice  versa.  For 
all  regions  investigated  maximum  values  of  the  tropo- 
spheric radiation  balance  are  found  during  November 
and  amount  to  250  -  300  cal  cm'^d"^.    Minimum 
energy  loss,  expressed  by  small  values  of  the  radiation 
balance,  results  for  the  period  from  May  until  July 
with  values  of  140  -  190  cal  cm'2d"^.    (Author) 


Ohio  Slate  U.  Research  Foundation,  Columbus. 
FLIGHT  TEST  RESULTS  FOR  ML- 419  RADIOSONDE 
TEMPERATURE  ELEMENTS  MODIFIED  TO  REDUCE 
RADIATION  ERRORS,  by  John  H.  Snow.    Technical  rept. 
no.  4A  on  Contract  DA  36-039- 8C-78153.    Dec  59,  67p. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  148  549 

Fourteen  balloon  flights  were  made  to  compare  the  in- 
dicated temperatvires  of  regular  ML-419  elements  and 
modified  elements.    The  results  and  conclusions  from 
these  flights  are  summarized:  (a)  Nighttime  flights: 
unshielded  metal-coated  elements  have  smaller  radia- 
tion errors  than  the  ML-419  element  now  in  use; 
aluminum-  or  gold- coated  elements  are  about  equally 
effective  at  night;  properly  shielded  metal- coated  ele- 
ments may  have  less  error  than  unshielded  elements, 
(b)  Daytime  flights:  the  modified  elements,  in  all  cases 
surrounded  by  radiation  shields,  were  cooler  than  the 
ML-419  elements  at  low  altitudes  (t?)  to  60,000  ft. )  and 
became  progressively  warmer  at  higher  altitudes;  the 
arrangement  which  gave  the  best  results  was  a  white- 
painted  10- inch  shield  with  an  aluminum- coated 
element. 
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Ohio  State  U.  Research  Foundation,  Columbus 
METHODS  FOR  REDUCINC  TOE  RADIATION  ERROR 
OF  THE  ML- 419  RADIOSONDE  TEMPERATURE 
ELEMENT  AT  ALTITUDES  Up  TO  150.000  FEET,  by 
John  H.   Shaw.    Technical  rept,  no.   4  on  Contract 
DA  36-039- 8C-78153.    June  59,  63p.   10  refs, 
AD- 228  264. 
Order  from  LC  mi$3.  90.  phJlQ.  80  PB  148  548 

The  factors  which  influence  the  radiation  error  of  the 
ML- 419  Temperature  Element  have  been  evaluated.    It 
is  concluded  that  a  significant  deduction  in  the  daytime 
and  nighttime  radiation  errors  of  such  elements  l3  most 
likely  to  be  achieved  by  coating  the  element  with  a  highly 
reflecting  metallic  surface  sucU  as  polished  aluminum. 
This  element  should  be  placed  Inside  a  thln-walled  radi- 
ation shield,  black  to  all  radiation  on  the  inside,  and  a 
good  scatterer  of  solar  radiation  and  a  good  emitter  of 
thermal  radiation  on  the  outside.    The  shield  should  be 
open  at  the  top,  and  the  element  should  be  placed  at 
such  a  depth  that  it  rarely  receives  direct  sunlight  and 
is  not  in  the  path  of  air  which  h$s  had  tnermal  contact 
with  the  sides  of  the  shield.    Calculations  indicate  such 
a  system  should  have  a  radiation  error  of  less  than 
±0.  5°K  at  all  altitudes  to  130, 000  ft.  (Author) 
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aanford  Research  Inst.  ,  Men<o  Park.  Calif 
UPPER  ATMOSPHERE  CLUTTBR  RESEARCH. 
PART  L    VHF  AND  UHF  AURQRAL  INVESTIGA- 
TIONS AT   COLLEGE.    ALASKA,  by  R.   I.   Presnell. 
R.   L.   Leadabrand.  and  others.  I  Final  rept    pt    1    on 
Contract  AF  30(602)1762.    Apr  ^',   88p.   8  refs.    SRI 
Proj.  2225;  RADC-TR-59-34;  Ab-211  937. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  147  131 

The  results  d  radar  investigations  of  the  aurora  at 
frequencies  of  216.   398.  and  780  mc  are  presented. 
The  characteristics  of  the  echoejs  that  have  been  re- 
corded are  range,  depth  in  rang^,   bearing,  elevation 
angle,   height,   strength,   times  of  occurrence,  dura- 
tion of  echoes,  and  polarization  pffects.     Two  dis- 
tinct types  of  echoes  have  been  sihown  to  exist,  dis- 
crete and  diffuse.    They  differ  mjainly  in  that  the  dis- 
crete echoes  occur  at  night  and  t^ie  diffuse  echoes 
occur  during  the  day,  and  the  diffuse  echoes  arise 
from  a  much  larger  reflecting  r^ion  than  the  dis 
Crete  echoes.    The  echoes  have  l^en  compared  with 
visual  aurora,  magnetic  activity.^  earth  potentials, 
41 -mc  auroral  radar  data,  and  auroral  absorption' 
An  indication  of  the  aspect  sensitivity  of  the  auroral 
reflections  has  been  obtained.    C<-ude  estimates  of  the 
wavelength  dependence  of  reflected  echo  power  have 
been  obtained  for  the  reflections  jsing  nonsimultane- 
o«is  data  at  3  frequencies.  (Autho  •) 


Stanford  Research  Inst.  ,   Menlo  Park,   Calif 
UPPER  ATMOSPHERE  CLUTTER  RESEARCR 
PART  III:  RUSSIAN  EARTH  SATELLITES  1957 
ALPHA  AND  BEAT  RADIO  AND  RADAR  DATA  AND 
A  SIMPLE  SATELLITE  POSITION  PREDICTION 
TECHNIQUE,  by  W.   E.  Jaye  and  ^.   H.   Rorden.   Final 
rept.   part  3  on  Contract  AF  30(602)1762.    May  59 
uOp.   6  refs.   RADC-TN-59-45;  AE)-212  618. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  025 

The  technique  is  based  on  equations  derived  for  cir- 
cular orbits;  it  is  assumed  that  the  earth  is  a  spheri- 
cally symmetrical  body,  that  the  Satellite  has  a 


negligible  mass,  and  that  there  are  no  drag  forces. 
These  equations  were  used  to  successfully  predict 
the  position  of  the  satellite  on  a  day-to-day  basis,  and 
to  point  the  radar  beam  at  the  path  erf  the  satellite.   In- 
cluded is  a  description  of  the  Doppler- frequency 
measarlng  technique  and  estimates  of  the  accuracy  of 
the  measurements.    The  accuracy  was  considered  to 
be  quite  good,  in  view  at  the  simple  equipment  used. 
Generally,  errors  in  the  maximum  slope  of  the 
Doppler -frequency -time  curve  were  less  than  5%,  and 
in  the  time  of  closest  approach  less  than     ±15 
seconds.    The  equations  used  to  relate  satellite  posi- 
tion to  Doppler  data  are  developed  and  discussed. 
Analysis  of  the  accuracy  of  the  equations  shows  that 
the  calculated  results  are  of  about  the  same  order  of 
accuracy  as  the  experimental  data.  (Author) 


Stanford  Research  Inst. ,  Menlo  Park,  Calif 
UPPER  ATT^OSPHERE  CLUTTER   RESEARCH 
PART  VIL    DOPPLER  INVESTIGATIONS  OF  THE 
RADAR  AURORA  AT  400  MC,  by  R.   L.   Leadabrand, 
K.   L  Presnell  and  others.   Final  rept.   pt    7    on 
Contract  AF  30(602)1762.    Mar  59,  47p.   11  refs 
SRI  Proj  2225;  RADC-TR-59-50;  AD-213  581. 
Order  from  LC  mi $3.  30.  ph$7.  80  PB  147  150 

Using  a  relatively  sensitive  400- mc  radar  located  at 
College,   Alaska,   the  variation  of  Doppler  shift  erf 
auroral  echoes  has  been  determined  as  a  function  of 
the  following  parameters:  (1)  Azimuth  angle  of  the 
radar  ray,  (2)  Off -perpendicular  intersection  angle  of 
the  radar  ray  and  the  earth's  magnetic  field.  (3)  Ele- 
vation angle  of  the  radar  ray,  (4)  Range  of  the  echoes, 
(5)  Altitude  erf  the  reflection  centers,   (6)  Time  of  day,' 
(7)  Number  of  occurrences,  and  (8)  Amplitude  of  the 
echoes.  These  data  have  been  further  delineated  in 
terms  cf  the  type  of  echo  seen  (discrete  or  diffuse) 
and  whether  or  not  the  data  were  taken  before  or  after 
magnetic  midnight.    An  estimate  of  the  spectrum 
spread  of  auroral  echoes  has  been  determined  by 
pulse  and  CW  techniques.    A  consistent  trend  in  these 
data  has  been  found  which  Indicate  an  East-West 
motion  of  the  ionospheric  irregularities.    There  is  no 
appreciable  variation  in  the  direction  of  motion  with 
time  of  day  or  with  respect  to  magnetic  midnight    The 
mean  velocity  at  the  East- West  motion  appears  to  be 
about  500m  per  sec.    (Author)  (See  also  PB  147  025) 

ENGINEERING 

Dynamic  Analysis  and  Control  Lab.,  Mass.  Inst    c 

Tech.,  Cambridge. 
BASIC  RESEARCH  AND  DEVELOPMENT  IN  FLUID 
POWER  CONTROL  FOR  THE  UNITED  STATES 
AIR  FORCE,  by  J.  Lowen  Shearer.    Progress  rept 

rTocJi  }/^^~^^  ^^^  ^^'  °"  Contract  AF  33(616)6120. 
[1959]  48p.  7  refs.  WADC  Technical  rept.  no.  59-491 
Order  from  LC  mi  $3.  30,  ph$7.  80  PB  149  285  ' 

TTiis  report  describes  continuing  applied  research  and 
development  work  on  vital  problems  encountered  in 
providing  high  performance  hydraulic  and  pneumatic 
control  systems  for  advanced  system  design  and  de- 
velopment.   Increased  emphasis  on  high  pressure 
pneumatic  components  and  systems  reflects  approach 
to  an  ultimate  objective  of  employing  hot  gas  power  to 
operate  such  systems.    Control  valves,  servomotors 
gas  bearings,  and  techniques  of  control  are  the  majol- 
Items  discussed  in  this  report.    (Author) 
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Aeronautical  Engineering 


Aeronautical  Accessories  Lab.  ,  Wright  Air 
Development  Div.  ,  Wright -Patterson  AFB,  Ohio. 
THE  EFFECTS  OF  CABIN  ATMOSPHERES  ON 
COMBUSTION  OF  SOME  FLAMMABLE  AIRCRAFT 
MATERIALS,  by  Howard  A.   Klein.    Rept.  on  Air- 
craft Environmental  Control.    Apr  60,  32p.  WADC 
Technical  rept.  59-456. 
Order  from  OTS  $1.  00  PB  161  841 

The  effects  of  varying  atmospheric  conditions  on  the 
combustion  of  certain  flammable  materials  creating 
fire  hazards  in  aircraft  were  measured  in  a  test 
chamber.    Atmospheric  compositions  used  were  pure 
oxygen  and  oxygen- nitrogen  and  oxygen- helium  mix- 
tures in  various  proportions.    Pressures  varied 
from  sea  level  to  25,000  ft  altitude.    Flammable 
materials  tested  included  cotton  cloth,  8  samples  of 
aircraft  wire,  and  aircraft  fluids  including  JP-4  fuel, 
hydraulic  fluids,  and  lubricating  oils.    Test  data  in- 
dicates the  burning  rate  or  ignition  temperatures  for 
each  type  of  material  under  specific  atmospheric 
conditions.    Plots  of  the  data  Illustrate  the  trends 
shown  by  the  lest  results.    (Author) 


Aeronautical  Structures  Lab. ,   Naval  Air  Material 

Center,   Philadelphia,   Pa. 
EVALUATION  OF   THE  MASSACHUSETTS  INSTI- 
TUTE OF  TECHNOLOGY  (MIT)  MULTI- SHAKER 
VIBRATION  EQUIPMENT  FOR  CONDUCTING 
GROUND  VIBRATION  SURVEYS  OF   NAVAL  AIR- 
CRAFT (PHASE  A)  by  Warren  W.   Yenney.  Jr.  and 
G.  Borod.    15  Nov  50,   45p.   Rept.   no.   ASL  NAM  DE- 
244,  pt.    1. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  464 

The  Massachusetts  Inst,  of  Tech.  (M.  L  T.  )  multi- 
shaker  equipment  has  been  evaluated  for  conducting 
ground  vibration  surveys  of  naval  aircraft  by  em- 
ploying it  to  obtain  the  vibration  characteristics  of  a 
standard  service  type  F7F-3N  airplane.    The  report 
describes  the  methods  used  in  supporting  the  shakers 
and  attaching  them  to  the  various  aircraft  components 
as  well  as  the  general  testing  procedures.    Since  It  Is 
intended  that  this  report  serve  as  an  example  of  the 
types  of  information  that  may  be  obtained  with  the 
equipment,   sufficient  photographs,  plates,  and  rec- 
ords have  been  included  to  aid  in  explaining  the  meth- 
ods employed  in  these  tests  to  prospective  users  of 
this  equipment. 


Air  Force  Missile  Development  Center,  HoUoman 

AFB,   N.   Mex. 
SEALED  CABIN  ATMOSPHERE  PROBLEMS,  by 
Erwln  R.   Archibald  and  David  G.   Simons.    Dec  59, 
19p.  6  refs.    AFMDC-TR- 59-42. 
Order  from  LC  mi$2.  40,  ph$3.  .30  PB  146  356 

Certain  physiologic  problems  encountered  in  the  de- 
sign and  operation  of  hermetically  sealed  cabins  have 
been  discussed.    Known  parameters  which  limit  hu- 
man performance  were  presented,  along  with  a  dis- 
cussion of  atmospheric  environmental  factors  as  to 
upper  and  lower  limits  for  a  f lieht  of  24  hours  duration. 


where  conditions  of  "no  performance  decrement"  are 
desired.    Parameters  discussed  included:  inspired 
carbon  dioxide  partial  pressure,  alveolar  oxygen 
partial  pressure,  and  total  cabin  pressure.  (Author) 


Airborne  Instruments  Lab.  [Deer  Park]  NY. 
ALTIMETERS  FOR  LOW  ALTITUDE  AND  FLARE - 
OUT:  AN  INVESTIGATION  OF  THE  STATE  OF  THE 
ART  AND  EQUIPMENT  AVAILABILITY,  by 
E.N.  Hooton  and  T.  C.  Wellington.    Rept.  on  Task  17, 
Contract  FAA/BRD- 16.   June  59,  44p.  27  refs.    Repc. 
no.  5791-17. 
Order  from  OTS  $1 .  25  PB  161  854 

Increasing  demands  for  all-weather  landing  capability 
require  a  study  of  the  state  of  the  art  in  the  field  erf 
altimetry,  with  emphasis  on  these  altimeters  suitable 
for  low-altitude  and  flareout.   The  three  pirimary  tech- 
niques used  in  the  design  of  absolute  altimeters  are 
CW  (radio),  pulse  (radar),  and  sonic  (operating  in  the 
AF  range).    Subject  to  certain  reservations- -due  to 
lack  of  established  flareout  criteria- -it  is  concluded 
that  quantized  FM/CW  techniques  can  meet  the  present 
low-altitude  and  flareout  requirements.    By  mid  1960 
there  will  be  a  choice  of  equipments.    With  the  likeli- 
hood of  hi^er  accuracy  requirements  in  the  future,  it 
is  probable  that  non-quantized  CW  altimeters  will  be' 
used  more  extensively.    Currently  under  development, 
this  equipment  will  be  phased  into  service  by  the  end 
of  1960.    If  extensive  development  of  radio  altimeters 
exhausts  the  possibility  of  further  substantial  im- 
provement in  performance,  the  capabilities  of  pulse 
radar  altimeters  may  prove  attractive.    Present  devel- 
opment shows  that  a  hig^  degree  of  accuracy  is  possi- 
ble with  light-weight  equipment.    Sonic  altimeters 
have  not  found  favor  in  the  past  because  of  poor  slgnal- 
to-noise  characteristics.    Although  the  sonic  CW  al- 
timeter shows  promise,  this  equipment  is  not  likely  to 
be  universally  applicable.   (Author) 


Airborne  Instruments  Lab.    [Mineola]  N.   Y. 
RUNWAY  CHARACTERISTICS  AND  PERFORMANCE 
OF  JET  TRANSPORTS  IN  ROUTINE  OPERATION, 
VOLUME  I.    Rept.  for  20  June- 11  Nov  59  on  Task  15, 
COTtract  FAA/BRD- 16.    Mar  60,   104p.   Rept.  no. 
5791-15. 
Order  from  OTS  %2.  50  PB  161  856-1 

A  measurement  program  has  been  completed  to  deter 
mine  the  characteristics  and  performance  of  jet  air- 
craft during  landings  and  takeoff s.    Data  were  ob- 
tained by  photographing  the  displays  of  the  Airport 
Surface  Detection  Equipment  (ASDE)  radar  at  New 
York  International  Airport  (Idlewild),  with  proper 
time  and  identification  references.    Techniques  of 
data  reduction  and  statistical  analysis  were  developed 
to  determine  jet  aircraft  characteristics  and  perform- 
ance.   The  results  of  this  analysis  as  well  as  the 
data  will  be  useful  in  various  airport  research  pro- 
grams, for  they  comprise  a  comprehensive  record  of 
routine  airline  operations  during  various  wind  and 
temperature  conditions.    In  addition,  the  data  can  be 
used  in  the  analysis  of  aircraft  p)erformance  to  deter- 
mine runway  length  criteria,  and  acceleration  and 
deceleration  during  landings  and  takeoff s.    TTils 
technique  of  obtaining  large  samples  of  routine  air- 
craft characteristics  and  performance  data--some- 
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thing  not  heretofore  available  in  a  practical  manner-- 
should  be  encouraged  to  obtain  similar  information 
on  other  aircraft  types. 


Airborne  Instruments  Labi  ,    Deer  Park,    N.   Y. 
RUNWAY  CHARACTERISTICS  AND  PERFORMANCE 
OF  JET  TRANSPORTS  IN  jlOUTINE  OPERATION, 
VOLLME  II.    APPENDIX  E.    TABULATION  OF  BASIC 
DATA.   Rept.  on  Task  15,  Contract  FAA/BRD- 16. 


Mar  60,   28 Ip.   Rept.   no 
Order  from  OTS  $4.  00 

See  also  PB  161  856-1 


5791-15. 


PB  161  856-2 


Airborne  Instruments  Lab.,,  Deer  Park,  N.  Y. 
RUNWAY  CHARACTERISTICS  AND  PERFORMANCE 
OF  SELECTED  PROPELLEF-DRIVHEN  AIRCRAFT  IN 
ROUTINE  OPERATION.    Rept.  on  Task  15,  Contract 
FAA/BRD-I6.   Apr  60,   ISSpi  2  refs. 
Order  from  OTS  $3.00  j  PB  161  857 

The  average  times  for  an  aitcraft  to  decelerate  to 

60  miles  per  hour  from  croaising  the  runway  threshold 
are  28,  25,  31,  and  14  seconds,  respeaively,  for  the 
four  categories  studied.   Th^  ground  speeds,  900  feet 
past  the  runway  threshold,  are  114,   109,  98,  and 

61  knots.   The  rate  of  deceleration  increases  to  a 
maximum  at  a  velocity  between  75  to  85  knots  for 
four -engine  aircraft  and  50  knots  for  the  twin  engine 
aircraft.    (Author) 


Armour  Research  Foundatibn,' Chicago,  111. 
DETERMINATION  OF  EMISSIVITY  AND  REFLEC- 
TIVITY DATA  ON  AIRCRAFT  STRUCTURAL  MA- 
TERIALS. PART  III.  TECHNIQUES  FOR  MEASURE- 
MENT, by  O.  Harry  Olson  and  James  C.  Morris  . 
Rept.  for  1  May  57-1  May  58  on  Materials  Analysis 
and  Evaluation  Techniques  ,  <tk)ntract  AF  33(616)3002 
Apr  60.  104p.  5  refs  .  WADG 
Pt .  Ill . 
Order  from  OTS  $2.50 


Technical  rept.  56-222, 
PB  161  839 


Total  normal  emissivity  is  tl|e  ratio  of  total  normal 
radiance  emitted  by  a  material  to  that  emitted  by  an 
ideal  blackbody  at  the  same  temperature.  Parts  I  and 
II  describe  equipment  and  tectiniques  employed  for 
obtaining  total  normal  emissiivities  of  conducting  ma- 
terials ,  such  as  metals  ,  at  elevated  temperatures  . 
Part  III  describes  equipment  tnd  techniques  developed 
to  make  similar  measurements  on  non-conducting  ma- 
terials such  as  refractories  3nd  glasses  .   Several 
samples  are  heated  simultaneously  in  a  tubular,  wire 
wound  furnace  and  presented  successively  in  the  field 
of  view  of  a  thermistor  detector  through  a  port  in  the 
furnace  wall .  The  equipment  and  methods  are  de- 
scribed and  data  are  presented  for  a  list  of  materials . 
Low  temperature  measurements  were  made  with 
equipment  described  in  Pan  1  and  II ,  An  integrating 
sphere  reflectometer  was  usad  to  measure  spectral 
reflectivity  and  transmission  in  the  spectral  range, 
0.3  to  3.0  microns.  This  employs  a  Perkin-EImer 
monochromator ,  a  compariscBi  integrating  sphere, 
and  a  lead  sulfide  detector.  (Author)  (See  also 
PB  151  603) 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johnsville,  Pa. 
A  DISCUSSION  OF  RESTRAINT  AND  PROTECTION 
OF  THE  HUMAN  EXPERIENCING  THE  SMOOTH 
AND  OSCILLATING  ACCELERATIONS  OF  PRO- 
POSED SPACE  VEHICLES,  by  Carl  C.  Clark  anJ 
R.  Flanagan  Gray.    Rept.  onProj.  TED  ADC  AE-1412. 
29  Dec  59,  56p.  8  refs.    Rept.  no.  5  on  Task  MR 
005. 12-0005.6;  NADC  MA-5914;  AD- 234  597. 
Order  from  LC  mi$ 3.60,  ph$9.  30  PB  146  961 

It  is  not  the  forces  generated  by  acceleration  or  de- 
celeration (at  least  to  somewhat  beyond  30  G)  which 
damage  man,  but  rather  the  body  distortions  which 
can  result  from  an  unbalanced  action  of  these  forces. 
By  proper  packaging  of  the  human,  tolerance  will  de- 
pend on  the  consequences  of  local  tissue  compression 
or  extension  rather  than  on  the  consequences  of  gross 
tissue  and  organ  displacements  and  distortions.   Tech- 
niques of  centrifuge  simulation  are  presented.   A 
moulded  body  form  contour  couch  provides  a  broad- 
ened support  and  reduces  body  distortion.   Tight 
bandaging  of  the  body  and  training  in  techniques  of 
complete  body  straining  are  important  aspects  of 
these  experiments.    Water  immersion  can  further  re- 
duce body  distortions  while  under  acceleration, 
particularly  if  in  addition  the  lungs  are  pressurized. 
Work  on  the  consequences  of  long  duration  accelera- 
tion is  underway;  a  man  has  tolerated  2  G  f or  24  hr. 


Columbia  U. ,  New  York. 
ON  STRESS  INTERACTION  IN  FATIGUE  AND  A 
CUMULATIVE  DAMAGE  RULa    PART  IL    7075 
ALUMINUM  ALLOY,  by  Alfred  M.   Freudenthal  and 
Robert  A.  Heller.    Rept.  for  1  Feb-31  Dec  58  on 
Materials  Analysis  and  Evaluation  Techniques,  Con- 
tract AF  33(616)3982.  Jan  60,   23p.  4  refs.    WADC 
Technical  rept.  58-69.  Pt.  II;  AD-234  448. 
Order  from  OTS  $0.  75  PB  161  837 

The  object  of  this  investigation  was  the  determination 
of  the  effects  of  stress  interaction,   under  randomized 
stress  distributions  representing  gust  and  maneuver 
loads  on  aircraft  wings,  on  the  fatigue  life  of  7075 
aluminum  alloy  specimens.    On  the  basis  of  numerous 
rotating  bending  fatigue  tests  it  has  been  demonstrated 
that  the  linear  cumulative  damage  rule  does  na  pro- 
vide a  safe  fatigue  life  estimate  of  unnotched  speci- 
mens.   A  non-linear  rule  representing  the  test  results 
fairly  well  has  been  proposed.    (Author)  (See  also 
PB  140  816) 

Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo,  N    Y. 
SPECIFICATION  FOR  A  PROXIMITY   WARNING  IN- 
DICATOR: PILOT  RESPONSE  EVALUATION  TEST, 
by  C.  Wightman.    Rept.  on  Contract  AMB-15.    Aug  58, 
3lp.   11  refs.    Rept.  no.  JA-1266-S-5. 
Order  from  OTS  $1 .  00  PB  161  855 

By  fixing  a  number  of  possible  input  variables  near 
their  optimum  values,  it  has  been  possible  to  design 
an  experiment  which  will  provide  the  desired  informa- 
tion at  much  lower  cost  and  ccMnplexity  than  would  be 
required  for  a  full  treatment  of  all  variables.   The  re- 
sult will  be  an  evaluation  of  proximity  warning  indi- 
cator utility  under  good  conditions.   The  path  to  follow 
in  future  developments  of  such  devices  as  well  as  the 
utility  of  present  models  should  be  indicated  by  the 
experimental  results.   (Author) 


412 


Corporation  for  Economic  and  Industrial  Research, 

Washington.  D.  C. 
SIMULATION  OF  THE  NAVY  AIRCRAFT  OVERHAUL 
OPERATION,  by  Kenneth  W.  Webb.  Technical  rept.  on 
Contract  Nonr- 2755(00).  4  May  59.  24p.   Rept.  no. 
169- 2R. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  535 

This  report  describes  the  formulation  and  use  of  a 
mathematical  model  for  simulating  the  Navy  airframe 
and  engine  overhaul  for  a  calender  quarter. 


David  Taylor  Model  Basin.  Washington,   D.  C. 
PRELIMINARY  INVESTIGATION  OF  PLAN  FORM 
EFFECT  ON  AUGMENTATION  PARAMETER  FOR 
PERIPHERAL- JET  GROUND- EFFECT  MACHINES,  by 
Anibal  Alfredo  Tinajero.    Feb  60,   44p.   3  refs. 
Aero  rept.  972.  AD- 237  673. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  727 

Results  of  static  tests  of  four  peripheral-jet  ground- 
effect  machine  plan  forms,  with  jet  angle  of  diver- 
gence of  -45°  and  with  various  tangential  deflection 
angles.    Test  divided  into  two  parts:  hovering  tests 
(zero  propulsive  thrust)  and  propulsive  thrust,  tests. 
For  hovering  condition  most  desirable  plan  form  is 
circular;  for  configurations  with  propulsive  thrust 
other  than  zero  the  %  drop  in  augmentation  decreases 
as  plan  form  length- to- width  ratio  increases.  (Author) 


Daystrom  Systems,  La  Jolla,  Calif. 
HIGH  SPEED  COMMUNICATIONS  EQUIPMENT,  by 
Bill  L.  Waddell,  Ronald  H.  Jones,  and  Gregory  Johnson 
Final  rept.  on  Contract  FAA/BRD-118,  formerly  Con- 
tract C-13ca-693.    226p.  280  refs.    Rept.  no.  6005-6. 
Order  from  OTS  $3.50  PB  161  858 

The  scope  of  this  report  is  limited  to  those  systems 
which  use  primarily  wire  or  cable  for  data  transmis- 
sion.   All  lines  are  considered  to  be  one-half  duplex  or 
more.   The  data  rates  handled  by  the  lines,  terminals, 
and  terminal  equipment  are  in  excess  of  600  WPM,  or 
455  bits/second.   The  minimum  message  length  is  con- 
sidered as  120  characters  of  seven  bits  per  character. 
Point -to- point  or  multipxiint  networks  are  considered. 
The  report  describes  the  requirements  of  the  FAA  for 
the  system,  a  theoretical  background  for  understand- 
ing the  new  field  of  High  Speed  Data  Communication, 
the  equipment  available  now  and  in  the  future  for  such 
a  system,  and  evaluations  of  the  relative  capabilities 
of  the  equipment  to  perform  to  the  system  require- 
ments and  theoretical  parameters.   Techniques  of 
utilizing  the  equipment  in  a  system  are  described  and 
evaluated.    Recommendations  are  presented  for 
further  investigation  which  would  allow  the  data  pre- 
sented here  to  be  utilized  for  specific  applications. 


Forest  Products  Lab. ,  Madison,  Wis. 
SUMMARY  OF  RESEARCH  BY  FOREST  PRODUCTS 
LABORATORY  ON  COMPOSITE  CONSTRUCTION 
FOR  FLIGHT  VEHICLES,  by  Donald  G.  Coleman. 
Rept.  for  July  57 -July  58  on  Rubber,  Plastics  and 
Composite  Materials,  Contract  AF  33(616)58-1. 
Feb  60,  9p.    WADC  Technical  rept.  52-184,  Sup.  6. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  149  183 


Developments  in  the  program  of  research  in  composite 
construction  for  flight  vehicles  conducted  by  the  U.S. 
Forest  Products  Laboratory  during  1958  are  summa- 
rized.   In  general  the  approach  has  been  to  derive  de- 
sign criteria  mathematically,  and  then  to  check  by 
test.   Four  technical  reports  issued  during  the  fiscal 
year  are  abstracted.   (Author) 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,   Pa. 
THE  APPLICABILITY  OF  SIMULATION  TO  THE 
INVESTIGATION  OF  AIR  TRAFFIC  CONTROL 
PROBLEMS,  by  S.   M.   Berkowitz,  W.   W.   Felton  and 
others.    Final  rept.  for  8  Aug  49-10  Feb  50  on  Con- 
tract Cca- 27722.    17  Mar  50,   118p.  7  refs.   Rept. 
no.   F-2130-1. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  147  957 

This  report  presents  methods  and  devices  for  simu- 
lating the  flight  of  aircraft  in  the  general  area  and  in 
the  final  approach  areas  of  an  airport  under  various 
conditions  of  wind  and  under  various  traffic  control 
systems.    Tow  devices  are  highly  recommended  as 
capable  of  being  pressed  into  immediate  service  for 
solving  the  problems  currently  demanding  attention. 
In  the  final  approach  area  each  of  these  simulators 
can  represent  various  numbers  and  speeds  of  air- 
craft, aircraft  separation  times,  glide  path  lengths 
locations  of  exit  strips,   control  procedures,  and 
wind  effects.    In  the  general  approach  area,  the 
transparency  simulator  can  study  and  evaluate  the 
relative  merits  of  different  methods  erf  air  traffic 
control.    Both  simulators  allow  study  of  delays,  flow 
rates,  acceptance  rates,  dead  runway  time,  distance 
separations  at  any  time,  time  separations  at  any 
point  and  such  other  time- space  concepts  as  may  be 
useful  in  establishing  measures  of  effectiveness  of 
various  control  procedures  and  geographic 
configurations. 


Motorola,  Inc.,  Scott.sdale,  Ariz. 
HYPERBOLIC  COORDINATE  CONVERTER,  by 
E.  H    Lange.    Final  engineering  rept.  15  Sep  59- 
15  Jan  60,  on  Contract  FAA/BRD-130.    15  Jan  60.   154p 
Order  from  OTS  $3.00  PB  161  853 

A  study  has  been  conducted  to  establish  the  optimum 
design  for  a  practical,  airborne  computer  that  would 
accept  the  hyperbolic  information  available  from  pres- 
ent low-frequency  navigational  aids  and  convert  it  to  a 
form  better  suited  for  air  traffic  control  and  general 
navigation.   The  outputs  chosen  for  display  are  dis- 
tance-to-go  and  cross-track  distance,  since  these  co- 
ordinates correspond  to  displacement  from,  and  dis- 
tance along,  a  pre-assigned  corridor.   The  design 
philosopy  employed  resolves  the  conflicting  require- 
ments of  computer  simplicity,  long-range  operation, 
and  high  accuracy  report  of  present -position.   The 
associated  computation  time  is  shown  to  be  compatible 
with  the  dynamic  constraints  imposed  by  atmospheric 
noise  and  aircraft  velocity  considerations.   The 
recommended  coordinate  converter  can  be  readily 
combined  with  other  navigational  aids  to  form  a  com- 
plete and  integrated  control  system.    Full  derivations 
of  the  appropriate  mathematical  results  are  included 
along  with  substantial  documentation  of  the  major  con- 
clusions reached. 
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National  Research  Labs.,  Ottawa  (Canada). 
GENERALIZED  TABLES  FOR  THE  CALCUIJ^TION 
OF   TRAJECTORY  CURVES  i  FOR  BODIES  MOVING 
IN  AIR.   by  M.  M.  Currie.    l  Apr  60,   57p.   1  ref. 
Aeronautical  rept.    LR-277.  I 
Order  from  LC  mi^.  60.  phf9.  30  PB  148  427 

Tables  are  presented  from  Which  the  cartesian  co- 


be  readily  derived  for 


ordinates  of  a  trajectory  can 

any  initial  conditions  if  the  terminal  velocity  of  the 

body  is  known.  (Author) 


Naval  Ordnance  Test  Statioi,  China  Lake,  Calif 
ALIGNMENT  OF  MOVING  INERT! A L  NAVIGATION 
SYSTEMS,  by  Richard  B.  Sealey  and  Roy  Dale  Cole. 
17  Dec  59,  48p.  6  refs.    NOTS  TP-2279;  NAVORD 
rept.  6561;  AD- 234  263. 
Order  from  LC  mi$3.30,  phS7.80  PB  146  340 

This  report  describes  and  dlicusses  some  of  the  tech- 
niques by  which  a  moving  ine^tial  platform  may  be 
aligned  by  using  external  vel<|city  measurements,  and 
also  presents  some  of  the  major  problems  and  error 
sources  affecting  such  alignn^nt.   (Author) 


ignrnei 


[Pacific]  Missile  f Range]  Part  Mugu,  Calif. 
CAPTIVE  FLIGHT  TESTS  OF  THE  KD2C-2  POWER 
PLANT  TEST  PACKAGE,  by  iH.  M.   Keuhaus.   Rept. 
on  Proj.   TEDMTCPP-301.   it)  Sep  50,  declassified 
12  June  56,  49p.   Technical  roK.  no.  78. 
Order  from  LC  mi$3.  30,  ph$f.  80  PB  148  639 

Captive  flight  tests  of  the  KD3C-2  power-plant  pack- 
age, a  pulsejet-type  air-engine  assembly,  were  con- 
ducted on  an  A-26  parent  airplane  at  various  air- 
speed and  altitude  conditions  flor  the  purpose  of  deter- 
mining the  performance  artd  c^ling  characteristics 
of  the  installation.    The  flight -itest  program  disclosed 
that  the  KD2C-2  power-plant  installation  in  its  final 
configuration  could  be  operated  satisfactorily  through- 
out the  range  of  flight  conditions  investigated. 


[Pacific]  Missile  [Range]  Por:  Mugu,   Calif 
DEVELOPMENT  AND  EVALlUtION  TESTING  OF 
KDH-1   TARGET  P/A,   by  Geofge  M.   Miller. 
1  Apr  49,  declassified  12  Junel56,   32p.  7  refs    Proi 
TEDMTCPA-(602,  603);  Technical  rept.   no.   45 
Order  from  LC  mi$3.  00,  phJ6.  30  PB  148  627 

This  report  treats  of  the  results  and  conclusions  de- 
rived from  87  flight  tests  of  thje  KDH-1  target  P/A 
conducted  at  NAMTC.    These  ttsts  revealed  many  dif- 
ficulties in  launching,  propuls^n.  and  control  that 
were  not  apparent  in  tests  of  p|-evious  low-perform- 
ance target  P/A.    After  a  study  of  these  problems, 
remedies  were  devised  and  tested,  with  resultant'im- 
provements.    The  test  results  discussed  in  this  report 
provided  valuablis  information  |or  the  construction  and 
operation  of  other  target  P/A  df  this  type,   but  did  not 
develop  the  KDH-1  target  P/A  io  a  state  where  it 


could  be  used  satisfactorily  for 
(Author) 


Fleet  operation. 


[TPacIfic]  Missile  [Range]  Port  Mugu,  Calif. 
EVALUATION  OF  ELECTRONIC  COMPONENTS  DM 
CTV-N-4  AND  CTV-N-6  (GORGON)  AIRFRAMES,  by 
L.  E.  Day.  Rept.  on  Proj.  TED  MTC  EL-303. 
20  Oct  49,  declassified  12  June  56,  77p.  5  refs.  Tech- 
nical rept.  no.  61. 
Order  from  LC  miH  50,  ph|12.  30  PB  148  632 

This  report  describes  the  work  accomplished  in  pre- 
paring for  the  flight  tests.    It  Includes  the  development 
of  an  instrumentation  recovery  system  and  modification 
of  JB-2  pneumatic  servos  for  use  in  GORGON  airframes. 
The  results  achieved  are  of  value  because  of  their 
applicability  to  other  missile  test  projects. 


P[acific]  Missile  [Range]  Port  Mugu,  Calif. 
EVALUATION  OF  THE  KD2G-1   TARGET  P/A,  by 
Homer  W.  Parker.    Rept.  on  Proj.    TED  MTC  PA- 
614.    28  Oct  49,  declassified  12  June  56,  80p.   4  refs. 
Technical  rept.   no.  62. 
Order  from  LC  miH  50,  ph$12.  30       PB  148  633 

The  evaluation  program  was  organized  to  study  each 
flight  in  three  parts.    The  first  part  consisted  of 
the  preflight  preparations  required  to  prepare  the 
P/A  for  flight.    The  second  part  covered  the  P/A 
from  the  time  of  launching  until  the  P/A  was  re- 
covered by  the  retrieving  crew.    The  third  part 
covered  the  postflight  analysis  of  damage,  repair 
requirements,   servicing  difficulties  and  routine 
maintenance. 


[Pacific]  Missile  [Range]  Port  Mugu,  Calif 
EVALUATION  OF  THE  KD2R- 3  TARGET  P/A,  by 
D.   E.  Humbert  and  J.  H.  Hooper.    Rept.  on  TED 
MTC  GM-618.    20  May  52,  declassified  12  June  56, 
51p.   2  refs.   Technical  rept.   no.   88. 
Order  from  LC  mi$3.  60,  ph$9.  30         PB  148  640 

The  KD2R-3  meets  the  majority  of  the  performance 
requirements,  but  that,  certain  changes  must  be 
made  for  its  improvement.    The  P/A  was  found  to  be 
acceptable  from  a  maintenance  and  serviceability 
standpoint  provided  minor  changes  are  made. 


[Pacific]  Missile  [Range]  Port  Mugu,  Calif. 
FLIGHT  AND  GROUND  TESTS  OF  THE  KDH-1 
TARGET  P/A,  by  George  M.   Miller.   Rept.  on 
TED  MTC  PA-612.    19  Apr  50,  declassified 
12  June  56,  36p.   Technical  rept,  no.  72. 
Order  from  LC  mi$3.  00,  ph$6.  00         PB  148  637 


[Pacific]  Missile  [Range]  Pon  Mugu,  Calif. 
FUGHT  TESTING  OF  THE  KDG-2  TARGET  P/A,  by 
J.  B.  Stevens  and  Norman  Rohn.   Rept.  on  Proj.  TED 
MTC  PA-610.  12  Apr  50.  declassified  12  June  56,  68p. 
13  refs.  Technical  ref>t.  no.  71. 
Order  from  LC  mi$3.90,  ph$10.80  PB  148  636 

In  the  flight  test  phase  of  the  project,  air  speed,  rate 
of  climb,  receiver  range,  maneuverability  and  con- 
trollability, endurance,  and  launching  characteristics 
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were  examined.  The  changes  considered  most  essen- 
tial as  a  result  of  these  tests  include:  elimination  of 
the  propeller  spinner,  strengthening  the  tank  section 
to  withstand  parachute  landings  ,  modification  of  the 
servomotors  ,  adoption  of  the  32-foot  standard  para- 
chute, and  improvement  of  the  flotation  character- 
istics .  Certain  other  changes  discussed  in  this  report 
are  considered  desirable  but  not  necessary. 


[pacific]  Missile  [Range]  Pon  Mugu,   Calif. 
THE  GENERAL  PERFORMANCE  AND  SPECIFICA- 
TION CONFORMITy  OF  THE  KD2R-2  TARGET 
P/A,  by  George  M.   Miller.   Final  rept.  on  Proj. 
TED  MTC  PA-609.    1  Sep  59,  declassified  12  June  56, 
43p.   5  refs.   Technical  rept.  no.   59. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  630 

The  tests  described  herein  were  conducted  for  deter- 
mination of  the  general  p)erformance  of  tjie  KD2R-2 
and  its  conformance  with  specifications.    The  results 
obtained  from  these  tests  indicate  that  the  KD2R-2 
conforms  generally  to  the  Detail  Specifications,   but 
does  not  have  adequate  flotation  or  watertight  integ- 
rity characteristics.    With  the  recommended  modifi- 
cations incorporated,  the  P/A  should  be  suitable  for 
Fleet  use.    It  is  considered  to  have  very  satisfactory 
stability  and  structural  integrity  characteristics. 
(Author) 


[Pacific]  Missile  [Range]  Port  Mugu,  Calif. 
TEST  AND  EVALUATION  OF  THE  KD3G-2  (SNIPE) 
TARGET  P/A,  by  W.  C.  Slowey.    Final  rept.  on 
Proj.  TED  MTC  PA-604.  2.    19  June  50,  declassified 
12  June  56,  76p.   8  refs.   Technical  rept.   no.  74, 
Order  from  LC  mi^.  50,  ph$12.  30       PB  148  638 

In  the  over- all  performance  phase  of  the  project,  air 
speed,  maneuverability  and  controllability,  endurance, 
launching  characteristics,  parachute  recovery,  and 
flcjtation  times  were  examined.    Component  perform- 
ance evaluation  was  based  on  behavior  during  flight 
and  upon  laboratory- type  ground  tests  of  those  com- 
ponents to  which  failures  were  attributed  or  in  which 
failures  were  anticipated.    As  a  result  of  these  tests, 
the  changes  to  the  target  P/A  recommended  as  most 
essential  include:  attachment  to  the  fuselage  of  a 
protective  longitudinal  keel,  use  of  a  stronger  and 
more  ea3ily  repairable  tank  section,  modification  of 
the  servomotors,  shieldingof  ignition  leads,  improve- 
ment in  design  and  construction  of  engine  cowl, 
strengthening  of  parachute  suspension  cables,  and 
improvement  of  flotation  characteristics. 


[Pacific]  Missile  [Range]  Port  Mugu,   Calif. 
TEST  AND  EVALUATION  OF  THE  XKD2R-1  TAR- 
GET P  A,  by  George  M.  Miller.  27  Sep  48,  declassi- 
fied 12  Jun  56.   46p.   6  refs.   Proj.   TED  MTC  PA-607; 
Technical  rept.  no.   32. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  625 

This  report  discusses  the  numerous  static  and  flight 
tests  of  the  XKD2R-1  target  P/A,  and  its  evolution  to 
a  remotely-controlled  target  pilotless  aircraft  suitable 
for  Fleet  use.    A  total  of  89  flight  tests  were  made 
during  the  test  and  evaluation  program.    Many  modifi- 
cations were  made  to  the  aircraft  with  the  result  that 


the  XKD2R-1  became  a  reliable  and  efficient  target 
P/A  suitable  for  production  and  service  use.    The  mod- 
ified XKD2R-1  proved  to  be  superior  to  all  previous 
service  target  P/A.    (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.   Y. 
A  NEW  THEORY  OF  SANDWICH  PLATES.  GENERAL 
CASE,    by  Yi-Yuan  Yu.    Technical  note  no.  6  on  Con- 
tract AF  49(638)453.    Nov  59,  28p.  8  refs.   AFOSR- 
TN-59-1163;  AD- 234  222. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  741 

The  general  2-dimensional  case  is  given  of  a  new 
theory  of  elastic  sandwich  plates.    Extension  as  well 
as  flexure  is  considered,  and  the  core  of  the  sandwich 
may  be  either  isotropic  or  orthotropic.    The  general 
theory  is  valid  for  any  symmetrically  arranged  3- 
layered  plate  and  for  vibration  analysis  involving  wide 
frequency  ranges.    For  sandwiches  with  very  thin  faces 
sinplified  equations  good  for  limited  frequency  ranges 
are  deduced,   A  brief  discussion  is  given  on  sandwiches 
with  cores  composed  of  Kelvin- Voigt  material.    (Author) 


Princeton  U,  ,  N,  J. 
MANEUVERING  CAPABILITY  OF  AN  ANNULAR  JET 
GROUND  EFFECT  MACHINE,  by  W,  B,  Nixon.   Rept. 
on  Contract  DA  44-177-TC-524.    May  60,  71p,  9  refs. 
Dept.  of  Aeronautical  Engineering  rept.  no.  515. 
Order  from  LC  miH  50,  ph$12.  30  PB  148  776 

An  elementary  analysis,  employing  non- mixing  theory, 
is  made  of  three  general  methods  of  control.    The  pos- 
sible advantages  of  redistributing  the  annular  jet 
strength  are  investigated.    The  slanted  jet  "integrated" 
system  is  the  most  effective  within  certain  restrictions. 
Separate  thrusting  and  tilting  are  seen  to  have  some 
attributes,  particularly  in  practical  application.    Side 
force  fins  are  suggested.    The  pitching  moments  in- 
troduced with  the  application  of  control  forces  are  dis- 
cussed.   Yaw  control  is  found  to  be  more  effective  with 
the  slanted  jet.    A  comparison  with  other  surface  vehi- 
cles accentuates  the  maneuvering  limitations  of  a  GEM. 
Operation  over  land  may  require  much  higher  hovering 
capability  than  is  generally  conceded  on  the  basis  of 
performance.   (Author) 


Princeton  U. ,  N.  J. 
SOME  QUALITATIVE  CHARACTERISTICS  OF  A 
TWO-DIMENSIONAL  PERIPHERAL  JET,  by 
W.  B.  Nixon  and  T.   E.  Sweeney.    Rept.  on  Contract 
DA  44-177-tc-524.    S^  59,   19p.   Aeronautical 
Engineering  rept.  no.   484;  AD-233  215. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  607 

Base  pressure  distributions  of  a  2-dimensional  periph- 
eral jet  model  in  simulated  hovering  flight  is  discussed. 
Flow  patterns  were  deduced  from  these  distributions 
and  were  verified  with  smoke  studies.    The  standing 
vortex  associated  with  this  type  of  device  is  plotted  as 
a  function  of  altitude  and  angle  of  inclination,  and  the 
relationship  between  the  vortex  and  static  instability 
is  shown  for  3  initial  jet  angles.    Also  included  is  a 
brief  discussion  of  the  unsteady  flow  pattern  generated 
at  certain  altitudes  and  initial  jet  angles.    This  flow  is 
plotted  and  is  shown  to  deteriorate,  apparently,  into  a 
Karman  street  -  possibly  explaining  the  critical  alti- 
tude reponed  by  other  investigators.    (Author) 
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Southern  Research  Inst.,   Birniingham,  Ala. 
DETERMINATION  OF  THE  MECHANICAL  PROPER- 
TIES OF  AIRCRAFT-STRUCTURAL  MATERIALS 
AT  VERY  HIGH  TEMPERATURES  AFTER   RAPID 
HEATING,  by  James  B.   Preston  and  J.   Robert  Kattus. 
Rept.  for  May  57-Juiie  59  on  Development  and  Evalu- 
ation of  Materials  for  ICBM  and  IRBM  Applications, 
Contract  AF  33(616)3494.  Apr  60,   81p.   18  refs. 
WADC  Technical  rept.  57-649,  Pt.  IL 
Oder  from  OTS  $2.  25  \  PB  161  893 

The  short-time,  elevated-tempe|-aturetensileproper- 
ties  were  determined  and  are  re|x3rted  (1)  for  un- 
alloyed beryllium  at  temperatures  from  ambient 
through  1500° F  (2)  for  ten  comb(inations  of  base  ma- 
terials (ETP  copper,  A-nickel,  iinalloyed  molybde- 
num, and  molded  graphite)  with  protective  coatings 
(chromium  and  nickel  by  electroplating;  aluminum 
oxide,  zirconium  oxide,  and  zirconium  silicate  by 
flame  spraying;  silicon  carbide  »nd  silicon  carbide- 
nitride  oy  a  ti/fiision. reaction  oq  the  surface  at 
graphite),  and  (3)  for  a  typical  h^^ -temperature 
alloy  with  linear  temperature  gradients  normal  to  the 
axis  of  loading.    (Author)  (See  alto  PB  131  664) 


Stanford  U.  ,  Calif. 
HIGH  TEMPERATURE  STRUCTi/RES.  by  N.   J.  Hoff. 


Rept.  on  Contract  AF  49(638)223 
30  refs.  SUDAER  no.  79;  AFOSF 
Order,  from  LC  mi$3.  30,  ph$7.  80 


June  58,   46p. 
■TN-60-383. 

PB  148  750 


A  survey  is  given  of  the  new  problems  confronting  the 
airplane  and  missile  structural  djesigner  and  analyst 
in  consequence  of  aerodynamic  heating.    The  need  to 
expand  the  knowledge  of  the  structures  man  into  such 
fields  as  gas  dynamics,  thermodynamics  and  the 
physics  of  the  solid  state  is  point^  out.    (Author) 


United  Research.  Inc.,  Cambridge,  Mass 
A  METHOD  FOR   DETERMINING  THE  ECONOMIC 
VALUE  OF  AIR  TRAFFIC  CONtROL  IMPROVE- 
MENTS AND  APPLICATION  TO  ALL-WEATHER 


LANDING  SYSTEMS.    VOLUME 
FAA/BRD-17.    [1960]  28p. 
Order  frwn  OTS  $0.  75 


Rept.  on  Contract 
PB  161  852 


The  method  developed  for  the  determination  of  eco- 
nomic Denefits  associated  with  Ai^  Traffic  Control  im- 
provements is  based  on  the  measiire  of  the  effects  of 
these  improvements  (1)  in  dollar  jerms  on  the  demand 
for  and  the  cost  of  airline  passenger  transportation, 
(2)  on  the  costs  of  general  aviatio*  transport,  includ- 
ing value  of  passenger  time,  and  (3)  on  the  annual 
value  a(  the  accidents  (loss  of  property  and  life)  pre- 
vented.  To  determine  the  annual  net  return  from  any 
selected  improvement,  the  dollar  values  determined 
for  each  of  the  above  measures  are  summed  and  the 
annual  operating  costs  of  the  improvement  are  then 
subtracted.    A  present  value  formiola  which  takes  into 
consideration  the  applicable  intere(st  rate  and  the  num- 
ber of  years  the  improvement  can  Ibe  expected  to  be  in 
operation  is  then  applied  to  detern^ine  the  investment 
in  an  improvement  which  can  be  juBtified.    In  applying 
the  method  to  a  seleaed  improvement  the  two  neces- 
sary prehminary  steps  are  determination  of  the 
physical  effect  of  the  improvement  and  calculation  of 


delay,  cancellation  and  diversion.    Economic  benefits 
associated  with  an  improvement  can  then  be  computed. 
The  method  is  applied  to  the  effeas  of  an  all-weather 
landing  system. 


Vehicle  Research  Corp.  ,   Pasadena,  Cahf. 
LIFT  CHARACTERISTICS  OF   WINGS  EXTENDED 
THROUGH  PROPELLER  SLIPSTREAMS,  by  Scat 
Rethorst,  Winston  Royce  and  T.  Yao-tsu  Wu.    Rept. 
no.  1  on  Contract  Nonr- 2388(00).    Sep  58,  178p. 
16  refs. 

Order  from  LC  mi$8. 10,  ph$27.30  PB  146  592 

The  study  has  shown  that  the  hft  generating  capabilities 
of  wings  extending  through  a  jet  varies  greatly  with  the 
wing  plan  form.   The  study  has  shown  the  existence  of 
and  located  the  finite  optimum  plan  forms  for  such 
wings  for  an  extensive  range  of  wing  areas  and  jet 
velocity  ratios.  The  results  obtained  have  been  shown 
in  the  Umit  to  approach  well  known  uniform  flow  re- 
sults.  The  results  suggest  that  programmed  sectional 
wing  twist,  provided  for  example  by  flaps,  would  per- 
mit the  attainment  of  an  exceptionally  high  stalling  lift 
coefficient  with  a  gradual  stall  pattern  progressing  in- 
board to  the  root. 


Vehicle  Research  Corp. ,  Pasadena,  Calif. 
LIFTING  SYSTEMS  FOR  VTOL  VEHICLES,  by  Scott 
Rethorst  and  W.  W.  Royce.    Rept.  no.  2  on  Contract 
Nonr -2388(00).    2  May  59,  76p.  4  refs. 
Order  from  LC  mi$4.50,  ph$12.30  PB  146  523 

The  various  lift  generating  systems  currently  of  in- 
terest for  VTOL  vehicles  are  analyzed  and  compared. 
Among  the  lift  systems  discussed  are  fixed  wing, 
actuator  disc,  both  ducted  and  unducted,  annular' jet, 
and  pressure  leakage  devices.   The  force  generation 
of  each  of  these  devices  is  derived  from  fundamentals. 
A  simple  theory  for  the  annular  jet  is  formulated  and 
developed  far  enough  to  demonstrate  its  primary  fea- 
tures so  as  to  permit  ccmiparison  with  the  other 
arrangements.    Efficiency  and  force  effectiveness,  at 
both  zero  and  forward  velocities,  are  then  calculated 
to  provide  a  uniform  basis  for  the  comparative  evalua- 
tion of  these  several  lifting  systems. 


the  annual  reduction  in  the  physica 


units  of  disruption. 
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Chemical  Engineering 


Brigham  Young  U.  [Provo,  Utah]. 
HIGH  TEMPERATURE  STUDIES,  by  H.  Tracy  Hall. 
Final  rept.  for  19  June  56-31  Mar  60  on  Contract 
DA  04-495-ORD-792.  [i960]  41p.  6  refs.  OOR  rept 
1692. 2- Met. 
Order  from  LC  mi$3.30,  ph$7.80  PB  148  443 

An  apparatus  for  subjecting  up  to  10  cubic  centimeters 
of  material  to  pressures  of  15.000  atmospheres  at 
temperatures  as  high  as  10.000°C  has  been  developed 
and  described.  The  apparatus  is  relatively  simple  in 
its  design  and  could  readily  be  scaled-up  by  a  factor 
of  25in  volume,  if  desired.   Temperatures  of 
10,000"C  can  usually  be  maintained  for  periods  of  5  to 
15  seconds,  but  in  some  instances  have  been  main- 
tained for  as  long  as  one  minute.  With  this  new  appa- 
ratus ,  a  survey  of  the  effects  of  verv  high  temperature 


has  been  made  on  several  carbide,  boride,  nitride, 
phosphide,  oxide,  sulfide,  and  some  miscellaneous 
systems  .  One  material  produced  under  these  high- 
temperature,  moderate  pressure  conditions  may  have 
immediate  practical  use.  This  material  is  fused  sili- 
con carbide.  The  compressive  strength  of  this  ma- 
terial is  30  times  as  great  as  that  of  ordinary  hot- 
pressed  SiC.  This  high  strength  silicon  carbide  may 
be  useful  as  a  cutting  tool  material .   Some  of  the  oxide 
systems  of  chromium  and  manganese  exhibited  rather 
high  compressive  strengths  following  high  tempera- 
ture treatment.  This  was  true  also  for  ZrBo  and  TiB^ 
Some  of  the  metallic  oxides  produced  under  high  tem- 
perature conditions  formed  semi-conducting  materials 
and  might  be  of  further  interest  with  respect  to  their 
electrical  properties . 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
DESALINATION  OF  WATER.    [July  60]  4p.  78  refs. 
OTS  Selective  Bibliography  SB-419. 
Order  from  OTS  $0. 10  OTS  SB-419 

A  bibliography  of  reports  listed  in  the  two  OTS  monthly 
abstract  journals:  U.S.  Government  Research  Reports 
and  Technical  Translations. 


Solar  Aircraft  Co. .  San  Diego,  Cnlif . 
PORTABLE  GAS  TURBINE  FOR  GENERATOR  DE- 
SIGN STUDY,  by  Leland  F.  Blinman.  Final  rept.  on 
Contract  DA  18-108-405-cml-195.  13  Mar  59,  63p. 
Solar  ER-815;  AD-212  298. 
Order  from  LC  mi$3.90,  ph$10.80  PB  148  446 

Gas  turbine  attributes  for  use  as  pxjrtable  fog  gener- 
ators include:   low  weight,  reliable  starting  and  oper- 
ation, controlled  gas  stream  temperature,  large 
volume  and  high  velocity  exhaust  gas  stream,  low 
maintenance.  The  object  of  this  study  was  the  deline- 
ation of  a  fog  generator  design,  based  upon  the  gas 
turbine  cycle,  that  provides  the  following  character- 
istics: exhaust  gas  output  of  2  lb/sec  at  1000  deg  F, 
variable  from  800  to  1000  deg  F . ;  fog  oil  rate  of  150 
gal/hr.;  started  by  hand  cranking  (or  high  pressure 
air  impingement);  total  weight  of  102  lb,  an  envelope 
of  23  in.  X  23  in.  x  28.  in.  high;  overhaul  interval  50 
to  200  hours . 


Southern  Research  Inst.  .  Birmingham,  Ala. 
DEVELOPMENT,    CONSTRUCTION,  AND  TESTING 
OF  OSMIONIC  DEMINERALIZERS,  by  R.   E.   Lacey, 
E.   W.   Lang,  and  C.   E.   Feazel.    Rept.  on  Contract 
no.   14-01-001-88.    June  60,  95p.  7  refs.   Saline  Water 
Research  and  Development  Progress  rept.   no.   38. 
Order  from  OTS  $2.  25  PB  161  862 

An  operable  over-all  design  for  osmjonic  demineral- 
ization  has  been  demonstrated  on  a  small  scale,  al- 
though the  size,   shape,  or  materials  of  particular 
components  may  still  be  changed  to  obtain  better  or 
lower-cost  op)eration.    The  estimated  costs  of  de- 
mineralization,   based  on  the  above  design,  ap>f)ear  to 
be  comp)etitive  with  those  of  other  processes.    How- 
ever, certain  problems  that  may  alter  the  cost  pic- 
ture remain  to  be  studied  in  more  detail. 


Civil  Engineering 


Army  Engineer  Waterways  Exp)eriment  Station, 

Vicksburg,  Miss . 
DUSTPROOFING  AND  WATERPROOFING  OF  SOILS. 
FIELD  AND  LABORATORY  INVESHGATIONS  OF 
SELECTED  MATERIALS,  by  G .  R.  Kozan  and 
J.  D.  Stouffer.  Dec  59,  90p.  7  refs.  Technical  rept. 
no.  3-530,  rept.  1;  AD- 231  925L. 
Order  from  LC  mi$4.80,  ph$13.80  PB  146  565 

Based  on  an  extensive  review  of  soil -treatment  agents , 
13  materials  were  selected  for  evaluation  of  their 
dustproofing  and  waterproofing  capjabilities  .  Of  the 
materials  investigated,  aniline-furfural,  MC-0 
asphalt,  sodium  methyl-ethyl  propyl  siliconate,  the 
quaternary  ammonium  chloride,  the  commercial  road 
oil,  and  the  chemically  modified  MC-0  asphalt  were 
sufficiently  effective  both  as  dustproofers  and  water- 
proofers  to  warrant  further  investigation. 


Army  Engineer  Waterways  Expieriment  Station, 

Vicksburg,  Miss. 
PREFABRICATED  AIRFIELD  AND  ROAD  SURFAC- 
ING MEMBRANES:  TORRID  ZONE  STORAGEABIL- 
ITY  TESTS,   1954-1957,  by  S.  G.  Tucker.   May  60, 
32p.  2  refs.   Technical  rept.  no.  3-515,  repjt.  2. 
Order  from  OTS  $1.00  PB  161  869 

Laboratory  and  field  tests  were  conducted  on  coated 
cotton  duck,  cotton  knit,  and  cotton  tire-cord  fabrics 
to  determine  their  suitability  for  three  years  storage 
in  the  Torrid  Zone.   The  p)erformance  under  exposure 
of  dry-back  adhesive,  which  is  used  to  fasten  strips  of 
membrane  together,  was  also  observed.   In  the  labo- 
ratory, the  tensile  strength  of  each  membrane  was 
determined  before,  during,  and  after  the  storage  pje- 
riod;  the  effects  of  weathering  were  also  determined  by 
measuring  thicknesses  and  weighing  samples  of  the 
membranes  before  and  after  the  three-year  storage 
pjeriod.    In  the  field,  membrane  rolls  on  wooden  and 
cardboard  cores  were  placed  in  a  rack  and  exposed  to 
jM-evailing  weather  conditions  with  no  protection  from 
rain  or  sun.   The  membranes  were  inspjected  periodi- 
cally, and  pjhotographs  taken  to  record  important  de- 
velopments.  Temperature,  rainfall,  and  relative 
humidity  data  were  recorded  throughout  the  storage 
period.   (Author) 

Bureau  of  Yards  and  Docks,  Washington,   D.   C 
INSPECTION  FOR  MAINTENANCE  OF  PUBLIC 
WORKS  AND  PUBLIC  UTILITIES,    VOLUME  1. 
22  Dec  59.  283p.   Technical  pub.   NAVDOCKS  P-322; 
BUDOCKSINST  11014.  13B. 
Order  from  LC  mi$ll.  10,  ph$44.  10        PB  147  655 

Efficient  and  economical  management  requires  that 
undermaintenance  and  overmaintenance  be  avoided, 
that  corrective  action  be  taken  on  deficiencies  before 
deterioration  necessitates  major  repsairs,  and  that 
the  various  items  erf  public  works  and  public  utilities 
meet  their  functional  requirements.    This  publication 
has  been  prepared  to  gather  together  the  numerous 
and  interrelated  responsibilities  pjertaining  to  mairi-^- 
lenance  inspjection  of  public  works,  pxiblic  utilities, 
and  civil  works  facilities.    Apjplication  of  inspjection, 
as  outlined  herein,   will  assist  in  protecting  the 
Government's  very  large  propjerty  investment. 
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Bureau  of  Yards  and  Docks,  Washington.   D  C 
INSPECTION  FOR  MAINTENAlljCE  OF  PUBLIC 
WORKS  AND  PUBLIC  UTILIxmS    VOLUME  2    IN- 
SPECTION GUIDES- ELECTRiq\L.    2  June  58,   64p 
16  refs.    Technical  pub.   NAVDQCKS  TP-Pw-Sl- 
BUDOCKSINST  11014.  13A. 


Order  from  LC  mi$:i.  90,  ph$10 
See  also  PB  147  655 
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PB  147  652 


Bureau  of  Yards  and  Docks.   Washington    D    C 
INSPECTION  FOR  MAINTENANCE  OF  PUBLIC 
WORKS  AND  PUBLIC  UTILITII^S    VOLUME  3     IN- 
SPECTION GUIDES- MECHANICAL.    June  58,  78p 
22  refs.    Technical  pub.    NAVDOCKS  TP-Pw-31- 
BUDOCKSINST  11014.  13A. 
Order  from  LC  mi$4.  50,  ph$12. 


See  also  PB  147  6.52 
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PB  147  653 


Bureau  of  Yards  and  Docks,   Washington,   D.  C 
INSPECTION  FOR  MAINTENAN<t:E  OF  PUBLIC* 
WORKS  AND  PUBLIC  UTILITIES    VOLUME  4     IN- 
SPECTION GUIDES- STRUCTURAL.   June  ,58.   48p 
16  refs.   Technical  Pub.   NAVDOdKS  TP-Pw-31- 
BUDOCKSINST  11014.  13A.  I 

.8(1 


Order  from  LC  mi  J3.  30,  ph$7. 
See  also  PB  147  653 


Columbia  U. ,   New  York. 
ON  THE  INDEPENDENCE  OF  YEARLY  WATER  IN- 
PUTS IN  DAMS,  by  J.  Gani  and  B,   R.  Bhat,  (U.  of 
California).   Rept.  on  Contract  Ncnr-266(59).  [19591 


17p.   11  refs.  CU-8-59-Nonr-266 
Order  from  LC  mi$2.  40,  ph$3 


PB  147  654 


59)MS. 


PB  148  573 


The  paper  considers  an  assumpticin  in  Moran's  theory 
of  dams  [Australian  J.  AppL  Sci.  5:116-124,   1954], 
this  IS  that  the  yearly  water  inputi  into  a  reservoir  are 
independently  distributed.    To  tesij  the  hypothesis,  two 
models  are  constructed  for  the  annual  discharges  of 
17  Australian  rivers.    The  first,   i  Markov  process 
with  normal  residuals,   leads  to  the  tentative  coqcIu- 
sion  that  discharges  from  most  of  the  rivers  (some 
only  after  transformation)  are  serially  independent 
From  the  second  model,  a  simple  Markov  chain,  it  is 


shown  that  no  reliable  conclusion  . 
Moran's  assumption  is  accepted  a; 


an  be  drawn, 
a  useful  first  ap- 


proximation for  all  but  two  of  these  rivers.  (Author) 

Naval  Civil  Engineering  Lab. .  ft  rt  Hueneme,   Calif 
DESIGN  CHARTS  FOR  R/C  BEA!^S  SUBJECTIED  TO 
BLAST  LOADS,   by  J.    R.   Allgood  *id  G.    R.   Swihart 
Final  rept.    11  May  60,   I41p.    16  r^fs.   Technical 
rept.  069.  AD-237  958. 
Order  from  LC  mi$7.  20,  ph$22.  8C  PB  148  241 

An  ultimate  load  theory  is  combined  with  an  idealized 


onal  program  for 


dynamic  theory  to  form  a  computatl„..„,  p.^.a...  i, 
the  development  of  a  set  of  design  dharts  for  rein- 
forced concrete  beams.    The  behav  or  of  beams  under 
blast  loading  is  reviewed  to  aid  in  liie  explanation  of 
the  computational  program  and  the  charts.    A  proce- 
dure^for  the  treatment  of  shear  and!  bond  is  presented" 
the  design  curves  are  given  and  ex^plified;  and  their 
limitations  are  discussed. 


Electrical  and  Electronic  Engineering 


Admiral  Corp.  ,   Chicago,   111 
EVALUATION- DEVELOPMENT  OF  MIL- C- 14157 
CAPACITORS  FOR  NUCLEAR  RADIATION  ENVI- 
RONMENT,  by  E.    R.   Pfaff.   Scientific  rept.  no.  3  on 
Contract  NObsr-77612.   May  60,  77p. 
Order  from  LC  mi  $4.  50,  ph$12.  30  PB  148  237 

In  environmental  tests  forty-nine  of  the  fifty  irradi- 
ated samples  failed  within  154  hours.    Of  the  fifty 
control  samples,  eighteen  are  remaining  on  test  after 
400  hours.    The  irradiated  group  with  the  pulsed  vol- 
tage applied  failed  rapidly  after  65  hours  indicating  a 
possible  structural  change  in  the  units.    After  .300 
hours  of  irradiation  Mylar  and  Kraft  paper  were  ex- 
tremely brittle  and  the  units  had  high  internal  gas 
pressure.    Preliminary  studies  of  FS-5  and  FC-43  di- 
electric fluid  indicate  they  evolve  Fluorine  gas  during 
irradiation.    Capacitors  impregnated  with  Cif,.ig 
alkyl  bi-phenyl  dielectric  fluid  and  solid  impregnants 
are  being  investigated.  (Author) 


Aeronautical  Electronic  and  Electrical  Lab. ,  Naval 
Air  Development  Center,  Johnsville,  Pa 
SIMULTANEOUS  HEAT  AND  MASS  TRANSFER  AND 
ITS  APPLICATION  TO  AIRBORNE  ELECTRONIC 
COOLING,  by  A.  Saltzman.    Technical  note.  4  May  56 
29p.  3  refs.    Rept.  no.  NADC-EL-N5626. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  422 

Emphasis  is  placed  on  the  role  of  momentum  and  mas«5 
transfer  as  the  "cause"  of  the  cooling  problem,  and  on 
the  limitations  of  using  air  alone  as  a  coolant     The 
main  facets  of  the  cooling  problem  include  important 
design  features  of  the  electronic  cooling  tower  system 
such  as  means  of  relegating  air  to  carrier  of  vapor 
heat,  enthalpy  concept,  techniques  of  diffusing  vapor 
heat  through  stagnant  air,  high  heat  capacity  charac- 
teristics of  a  two  component  (vapor-air)  system,  the 
high  latent  heat  of  vaporization  at  low  dry  bulb  tem- 
peratures, application  of  fin  technology  to  evaporative 
cooling,  and  the  application  of  conventional  techniques 
of  calculations  of  number  and  height  of  transfer  units 


Applied  Physics  Lab.  ,  Johns  Hopkins  U.  ,  Silver 
Spring,  Md. 

BIBLIOGRAPHY  ON  THERMOELECTRICITY,   by 
S.  Goldman.    Rept.   on  Contract  NOrd- 7386.    Nov  58 
25p.   130  refs.   TG-326. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  555 

The  bibliography  lists  the  literature  cited  in  Physics 
Abstracts,  Elect ricaJ  Engineering  Abstracts ."Iml 
Chemical  Abstracts  from  January  1^J()  through  mid 
1958.    While  only  a  handful  of  the  papers  listed  deal 
with  engineering  applications  of  thermoelectricity, 
this  should  not  be  taken  as  a  measure  of  the  relative 
engineering  importance  of  these  effects.    Rather  this 
is  simply  an  indication  of  the  severe  proprietary  re- 
strictions on  the  publication  of  the  results  of  the 
applied  work. 
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Armour  Research  Foundation,  Chicago,   III. 
CONTINUOUS  FEED  BATTERY,  by  H.   F.   Bauman 
and  Howard  T.   Francis.    Final  rept.   15  Apr  56- 
15  July  57,  on  Contract  NCtos -72131.   30  Sep  57,   15p. 
AD- 158  048. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  148  385 

The  proposed  system  was  based  on  a  magnesium  or 
aluminum  anode  with  hydrogen  peroxide  as  the  cath- 
ode reactant.    TTie  magnesium -hydrogen  system  was 
investigated  including  determinations  of  anode  evolu- 
tions of  hydrogen  and  conditions  for  platinum  black 
formation  resulting  in  highest  cell  potential.    The 
maximum  load  potential  of  the  magnesium -hydrogen 
peroxide  cell  was  1.  00  v  at  a  cathode  current  density 
of  10  amp/sq  ft,    and  changes  in  cell  composition 
caused  little  change  in  potential.    Magnesium  anodes 
were  used  at  current  densities  to  75  amp/sq  ft  with 
little  polarization  in  3.  5%  NaCl  solution.    Evolution  of 
hydrogen  from  such  an  anode  decreased  as  current 
density  was  increased  and  was  approximately  half 
that  of  the  cathode  gas  in  a  magnesium-hydrogen 
cell.    Conditions  of  platinum  black  formation  were  re- 
flected in  large  changes  in  .he  cathode  reaction  po- 
tential.   Magnesium -hydrogen  cells  were  discharged 
for  long  periods  by  replacing  the  anode  as  consumed, 
but  with  no  electrolyte  changes.    (Author) 


Armour  Research  Foundation,  Chicago,  111. 
PROCEEDINGS  OF  THE  CONFERENCE  [NO.    1] 
ON  RADIO  INTERFERENCE  REDUCTION  HELD 
AT  THE  ARMOUR  RESEARCH   FOUNDATION,  OF 
ILLINOIS  INSTITUTE  OF  TECHNOLOGY, 
DECEMBER  7-8,   1954.    Dec  54,  356p.  63  refs. 
Order  from  LC  mi$ll.  10,  ph$54.  60  PB  148  071 

Vehicular  radio  noise  stppression,  control  of  radio 
influence  voltage  in  IX^  rotating  electrical  machines, 
shipboard  electronic  and  electrical  installation 
methods  for  reduction  of  electronic  interference, 
problems  of  radio  interference  measurements, 
instrumentation  for  interference  and  field  strength 
measurement,  research  investigations  of  interfer- 
ence measuring  instruments,  problems  in  shielding 
electronic  equipment,  reduction  of  corona  type  inter- 
ference, audio  frequency  interference  considerations 
in  aircraft  electronic  system  design,  interference 
considerations  in  aircraft  antenna  systems,  a  method 
of  making  screen  room  interference  measurements, 
broadband  absorbent  material  for  use  in  microwave 
darkrooms,  counter  techniques  in  interference 
measurements,  impulse  spectrum  analysis  for 
calibration  of  impulse  noise  generators,  interference 
considerations  in  design  of  communications  re- 
ceivers, contract  noise  and  problems  of  its  suppres- 
sion, radar  modulator  suppression,  receiver  sus- 
ceptibility to  RF  pulse  interference,  harmonic  and 
spurious  energy  measurements  in  high  power  trans- 
mitters, bridged-T  technique  for  the  measurement  of 
spurious  radiation,  techniques  for  the  measurement 
of  spurious  radiation  and  harmonics  from  tsans- 
mitters,  low-impedance  gaskets  for  radio-frequency 
applications,  suppression  capacitors,  high-perform- 
ance antenna  wave  filters  for  radio  interference 
suppression,  propagation  and  antenna  considerations 
in  the  prediction  of  man-made  interference. 


Armour  Research  Foundation,  Chicago,  111. 
PROCEEDINGS  OF  THE  CONFERENCE  [NO.  3]  ON 
RADIO  INTERFERENCE  REDUCTION  HELD  AT  THE 
MUSEUM  OF  SaENCE  AND  INDUSTRY,   CHICAGO, 
ILLINOIS,  FEBRUARY  26-27,  1957.   Feb  57,  503p. 
81  refs.   AD-234  211 
Order  from  LC  mi$11.10,  ph$77.40  PB  148  072 

Contents:  Calculation  and  measurement  of  radar  inter- 
ference signal  levels;  a  self  contained  interference 
blanker  for  radar  receivers:  RF  interference  -  free 
design  techniques  in  radar  systems;  a  new  technique 
for  evaluating  RF  leakage  and  susceptibility  of  elec- 
tronic equipment;  high  power  radar  spurious  frequency 
outputs;  quicker  and  simpler  means  for  interference 
detection  and  suppression;  insertion  loss  measure- 
ments of  RF  suppression  filters  with  rated  current 
applied;  some  unusual  aspects  of  MIL  -  I  -  6181B  radio 
interference  measurements;  the  measurement  of  the 
susceptibility  of  a  radio  receiver  to  interference;  de- 
sign and  evaluation  techniques  for  reducing  radio  inter- 
ference from  UHF  communication  equipment;  suppres- 
sion of  spurious  outputs  from  pulsed  transmitters;  bi- 
dimensional  interference  analysis;  problems  in  the 
development  of  an  airborne  interference  blanker; 
natural  interference  parameters  in  the  airborne  weap- 
on system  environment;  radio  interference  studies 
conducted  on  typical  USAF  aircraft  and  equipment;  re- 
sults of  the  UHF  mutual  environment  test  program  at 
Rome  Air  Development  Center;  interference  problems 
in  pulse  systems;  precipitation  static  noise  generation 
in  aircraft  antennas  near  dielectric  surfaces;  inter- 
ference sources  and  effective  reduction  procedures 
for  power  line  interference;  theoretical  formulas  for 
calculating  the  shielding  effectiveness  of  perforated 
sheets  and  wire  mesh  screens;  brushless,  regulated 
generator  of  radio  interference-free  design;  design  of 
combination  fluid  or  pressure  and  RF  gaskets;  the  con- 
trol of  interference  through  basic  design;  radio  inter- 
ference reduction  in  an  existing  equipment;  electronics 
interference  reduction  aboard  naval  vessels;  field  in- 
tensity measurements  on  industrial,  scientific  and 
medical  RF  equipment;  measurement  of  radiated  and 
conducted  energy  from  high-frequency  stabilized  elec- 
tric arc  welders;  general  interference  prediction  con- 
siderations; ground  effects  in  the  near  field   the 
measurement  of  RF  leakage  from  coaxial  cables;  pre- 
diction of  power  densities  in  the  vicinity  of  large  an- 
tennas and  detection  of  impulse  signals  in  random 
noise. 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va. 
INVESTIGATION  OF  COLD- TEMPERATURE 
CHARACTERISTICS  OF  SONOTONE,   100- 
AMPERE-HOUR,  NICKEL- CADMIUM  BATTERIES, 
by  James  E.  Griffin.    30  Nov  59,  33p.   Technical 
rept.   1607- TR;  AD-232  337. 
Order  from  LC  mi$3.  00,  ph$6.  30         PB  146  661 

This  report  describes  the  engineering  tests  and 
summarizes  the  results  of  the  tests  conducted  at  an 
ambient  tenperature  of  -65°F.  on  two  12-volt. 
nickel-cadmium  batteries.    Tests  included  discharge 
characteristics  of  the  batteries  after  they  were  cold- 
soaked  at  -65°F,  both  prior  to  and  after  application 
of  a  short  circuit  at  the  battery  terminals;  charging 
characteristics  d  the  batteries  at  -65°F.  ;  and  dis- 
charge characteristics  of  the  batteries  into  a  low 
impedance. 
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Army  Signal  [Research  and  Divelopment  Lab.  ] 

Fort  Monmouth,   N.  J. 
FIELD   SPLICE  ANfD  CONNfECtTORS  FOR  COAXIAL 
CABLE  TTPE   RG-85A/U,   by  \4orton  Pbmerantz. 
3  Dec  57,   29p.   4  refs.   Technical  memo.  no.   M-I930: 
AD- 156  262. 
Order  from  LC  mi $2.  70,  ph$4.  ISO  PB  146  590 

Series  LC  connector  Type  UG-I179(  )/U  has  been 
newly  designed  for  use  with  RgI85A/U  cable  in  fixed 
station  radio  receiving  installations.    This  one  connec 
tor,  used  in  conjunction  with  otier  standard  connec- 


tors eliminates  the  need  for  the 
splices  which  have  been  used  in 


the  past.    The  simplicity  of  the  lesign  of  the  UG- 


1179(  )/U  permits  greater  ease 

maintenance,  and  alleviates  to  i. 

possibility  of  damage  in  normal 

cost  of  the  standard  Navy  splice 

nated.    These  features  have  ove  -come  the  inherent 

shortcomings  of  the  special  fittiigs  which  have  been 

used  in  the  past.  (Author) 


special  fittings  and 
such  installations  in 


of  assembly  and 
great  extent  the 

handling.    The  high 
kit  has  been  elimi- 


Army  Signal  Research  and  De>  elc^ment  Lab.  ,   Fon 

Monmouth,  N.   J. 
MICROWAVE  CIRCUITRY  FORI  A  FREQUENCY 
TRANSLATOR,  by  Roben  D.   Stkndley,  Charles  P. 
Heinzman,  and  Nathan  Lipetz.    i  Oct  58,  22p.    10  refs. 
USASRDL  Technical  rept.    1994    AD-211  334. 


Order  from  LC  mi$2.  70,  ph$4.  tO 


PB  148  112 


The  microwave  circuitry  cover^  by  this  report  was 
developed  for  a  frequency  translator  which  used  a 
highly  stable  ammonia  beam  Ma^er  output  of  23,  870  mc 
to  stabilize  a  300  mc  signal.  Thtis  was  achieved 
through  the  use  of  harmonic  conversion  and  dual  mixing 
techniques.  Detailed  design  information  of  a  harmonic 
generator,  TEq,  j  mode  filters, 
venors  is  incluaed.    (Author) 


and  polarization  con- 


Army  Signal  Research  and  Devjlopment  Lab.  ,   Fort 

Monmouth.   N.  J. 
PIEZOELECTRIC  QUARTZ  Vffi^lATORS:  PROPER- 
TIES OF  CUTS  AND  MODES  Cf  VIBRATION,   by 
R.    Bechmann.   31  Dec  58,   59p.   32  refs.    USASRDL 
Technical  rept.   2003;  AD-220  icfe. 
Order  from  LC  mi $3.  60,  ph$9.  S  PB  146  653 

The  parameters  of  the  various  n^odes  of  quartz  bars 
and  plates  practically  used  for  frequency  control 
were  calculated  and  are  compared  with  experimental 
data.    The  results  are  given  in  tl^  form  of  tables  for 
the  various  cuts  and  the  figures  pven  are  of  practi- 
cal importance  as  design  data  fo|-  the  production  of 
resonator  and  filter  crystals.   The  temperature  be- 
havior of  the  so-called  zero  tem[^rature  cuts  and  the 
dimensions  of  the  quartz  vibrato*  are  discussed.    The 
filter  crystal  design  is  also  cons  dered.   (Author) 


1 

Army  Signal  Research  and  Development  Lab.  ,   Fort 

Monmouth,  N.  J. 
THP  USE  OF  AN  X-BAND  SOLIp-STATE  RUBY 
MASER  WITH  A  CONVENTIONAL  DUPLEXING  SYS- 
TEM, by  John  L.  Carter,   Morris  Katzman,   and  Irving 
Remgold.    15  Jan  60.   19p.  USASRDL  technical  rept. 
2095:  AD- 234  085. 


Order  from  LC  mi$2.  40,  ph$3.  3( 


PB  148  002 


A  series  of  experiments  were  performed  with  an 
X-band  solid-state  ruby  maser  and  several  conventional 
types  of  X-band  duplexer  tubes  under  conditions  which 
simulated  actual  radar  system  application.    Leakage 
levels  for  the  onset  of  deterioration  of  maser  perform- 
ance and  for  saturation  of  the  maser  were  determined. 
Measurements  were  also  made  of  the  recovery  time  of 
the  maser  after  it  had  been  fully  saturated.    The  re- 
sults indicate  the  degree  of  improvement  required  of 
the  duplexer.  or  the  degree  of  protection  that  must  be 
provided  in  addition  to  the  duplexer,   if  optimum  use  is 
to  be  made  of  the  maser  gain  characteristics.  (Author) 


Bartol  Research  Foundation,   Franklin  Inst. , 
Swarthmore.   Pa.  «- 

RESEARCH  AND  INVESTIGATION  OF  CATHODE 
EMISSIVE  MATERIALS,  by  W.   E.   Danforth  and 
D.   L.  Goldwater.    Scientific  rept.  no.  7  on  Contract 
AF   19(604)3904.    15  Jan  60.    14p.   AFCRC-TN-60-143; 
AD- 2 34  040. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  322 

Life  studies  with  thorium  impregnated  matrix  cath- 
odes have  been  carried  to  10.  000  hours  at  the  1.0 
amp.  /sq.  cm.   level  (1550OCg);  8.  000  hours  at  2.  4 
amp.  /sq.  cm.    (1620OCd)  and  3,  400  hours  at  3.  0 
amp.  /sq.  cm.   (1720^0^.    The  determination  of  the 
surface  density  of  thorium  on  tungsten  corresponding 
to  maximum  emission  has  yielded  a  value  of  4.  1x10^4 
atoms/sq.  cm.   with  estimated  P.  E.   ai  6%.   Bombard- 
ment of  a  thorium-on-tungsten  monolayer  with  elec- 
trons of  energy  of  370  volts  has  been  carried  to  a 
total  integrated  bombardment  of  81  amp.  hr.  /sq.  cm. 


Bendix  Radio  Div.  ,   Bendix  Aviation  Corp. , 

Baltimore,  Md. 
INTEGRATED  AIRBORNE  CNI  CONTROL  AND 
DISPLAY  EQUIPMENT  PROGRAM,   by  D.  G.   Erskine 
and  W.   D.   Philips.    Final  rept.  for  19  Apr  57- 
4  June  59  on  Contract  AF  33(600)35175.    4  June  59, 
86p.   12  refs.   WADC  Technical  rept.  59-271; 
AD-235  134. 
Order  from  LC  mi $4.  80,  ph$13.  80  PB  149  786 

The  operational  feasibility  of  an  integrated  communi- 
cation-navigation-identification (CNI)  control  sub- 
system is  discussed.    The  purpose  of  this  subsystem 
was  to  reduce  the  total  amount  of  critical  cockpit  area 
required  for  the  controls  of  CM  equipments  and  to 
simplify  their  operation,  thus  relieving  the  pilot  erf 
some  of  his  tasks.    TTie  developed  subsystem  allows 
the  pilot  to  select  and  tune  most  of  the  CNI  equip- 
ments with  his  left  hand  without  visual  reference  to 
the  primary  control  panel,  which  is  in  the  form  of  a 
standard  adding  machine  10-key  keyboard.    An  equip- 
ment indicator,   located  on  the  instrument  panel,   is 
provided  for  verification  of  control  settings,  and 
appropriate  electromechanical  devices  were  incorpo- 
rated to  prevent  wrong  operation.    Tests  comparing 
the  operation  of  the  integrated  subsystem  with  the 
present  CNI  controls  were  made,  and  the  results  in- 
dicate that  the  subsystem  offers  an  appreciable  reduc- 
tion of  the  pilot's  task  with  surprisingly  little  training. 
Less  than  half  the  cockpit  area  now  used   for  CNI  con- 
trols is  needed  for  the  integrated  subsystem.    Passl- 
bllities  of  controlling  the  subsystem  from  the  ground 
by  data  link  were  studied  and  found  feasible  and  highly 
desirable  for  reducing  the  pilot's  work  load.  (Author) 
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California  U. ,  Los  Angeles. 
EXTENDED  SYNTHESIS  TECHNIQUES  FOR  MULTI- 
POLE  SAMPLED- DATA  CONTROL  SYSTEMS,  by 
E.  B.  Stear  and  C.  T.  Leondes.    Rept.  on  Contract 
AF  49(638)438.    Oct  59,   I6p.  4  refs.    AFOSR-TN- 
59-1223;  AD- 233  276. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  735 

The  presentation  is  made  of  a  logical  and  efficient 
procedure  for  the  synthesis  of  multif>ole  sampled-data 
control  systems.    It  is  assumed  that  the  specifications 
on  the  system  are  stated  in  the  time  domain,  a  com- 
mon situation.    It  is  not  assumed  in  the  synthesis 
procedure  presented  that  the  specifications  are  stated 
only  at  the  sampling  instants  of  the  system,  but  rather 
at  arbitrary  and  necessary  instants  of  time.   In  addi- 
tion to  this,  a  lower  bound  is  established  for  the 
sampling  rate  based  on  system  requirements.   (Author) 


Case  Inst,  of  Tech.  ,  Cleveland.  Ohio. 
EVALUATION  OF  DYNAMIC  INTERACTION  FIELDS 
IN  A  TWO  DIMENSIONAL  LATTICE,   by  R.  E.  Collin 
and  W.   H.   Eggimann.    Scientific  rept.   no.    12  on  Con- 
tract AF  19(604)3887.    19  Mar  60,  37p.  2  refs. 
AFCRC-TN-60-381.  AD-237  886. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  195 

The  dynamic  interaction  fields  due  to  a  two  dimen- 
sional lattice  of  electric  and  magnetic  dipoles  are 
evaluated.    The  series  involved  are  summed  by  means 
of  the  Poisson  summation  formula  and  other  means  in 
order  to  yield  results  in  closed  form.    The  application 
of  the  theory  to  a  disc  type  artificial  dielectric  me- 
dium is  considered.  (Author) 


Colgate  U.   [Hamilton,    N.   Y.  ] 
AN  INDUCTIVE  RELIABILITY  CRITERION  FOR   RE 
CEIVING  SYSTEMS,  by  Leonard  S.   Schwartz.   Rept. 
on  Contract  AF  30(602)2018.    Mar  60,   21p.   18  refs. 
RADC  TN-60-3;   AD-234  475. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  147  180 

Bayes'  and  Likelihood  Tests,  used  in  the  detection  of 
signals  in  noise  are  reviewed.    Their  dependence  on 
knowledge  erf  the  a  priori  probabilities  and  channel 
statistics  is  pointed  out.    An  attendant  inability  to 
assist  in  setting  decision  thresholds  when  channel 
statistics  are  unknown  is  noted.    The  nature  of  a 
priori  information  is  discussed  since  prevailing  mis- 
conceptions concerning  this  are  at  the  root  of  much  of 
the  weakness  of  present  theories  of  detection.    It  is 
pointed  out  that  the  primary  aspects  of  knowledge  are 
a  priori  and  empirical.    Only  the  latter  contains  prob- 
abilistic elements.    Possible  methods  for  instru- 
menting detection  systems  for  both  radar  and  com- 
munications operating  on  principle  erf  inductive  prob- 
ability are  discussed.    These  systems  are  shown  to 
be  potentially  capable  of  achieving  any  desired  degree 
of  reliability,  even  when  operating  in  a  state  of 
almost  total  initial  ignorance  regarding  channel 
statistics.  (Author) 

Comjjagnie  Generale  de  Telegraphie  Sans  Fil (France) 
SUPERGAIN  AND  VOLUMETRIC  ANTENNAS,  by 
E.  Spitz.    Technical  (Final)  rept.  on  Contract 
AF  61(052)102.    15  June  59,  74p.  9  refs.  AFCRC-TR- 
59-194;  AD-228  779. 
Order  from  LC  im%4.  50,  ph$12.  30  PB  146  389 
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Research  was  conducted  on  the  problem  of  radiating 
structures  placed  in  a  certain  limited  space.    Efforts 
are  based  on  theoretical  work  on  superdirectional 
antennas.    Two  problems  are  considered:  the  case  of 
a  classical  antenna,  but  developed  into  volume  with  all 
supergain  effects  excluded  and  the  case  of  a  supergain 
antenna.    The  performance  is  given  of  a  practical  form 
of  a  built  volumetric  antenna.    Sup>ergain  anteni^is  con- 
sisting of  5  and  11  sources  were  calculated,  and  a 
method  of  evaluation  is  indicated.    Five  and  11  source 
supergain  structures  were  built  with  the  individual 
sources  isolated  by  ferrite  unilines.    Performances 
are  shown. 


Cornell  Aeronautical  Lab. .   Inc.  ,   Buffalo,   N.  Y. 
AIR  FORCE  HANDBOOK:  METHODS  OF  COOLING 
SEMICONDUCTOR  DEVICES,  by  Steven  K.  Morrison 
and  James  P.   Welsh.    Rept.  on  Contract 
AF  30(602)1842.    May  60,  74p.   17  refs.   Rept.  no. 
HM-1247-D-5;  RADC- TR- 60- 22,   supplement  to 
RADC- TR- 58- 126. 
Order  from  LC  miK  50,  ph$12.  30  PB  148  783 

This  Handbook  was  prepared  to  aid  electronic  engi- 
neers in  the  thermal  design  of  reliable  military  elec- 
tronic equipment.    Enumerated  herein  are  recom- 
mended principles  and  techniques  for  the  thermal  de- 
sign of  electronic  equipment  using  semiconductor 
devices.     (See  also  PB  146  874) 


Cornell  U.   School  of  Electrical  Engineering, 

Ithaca,  N.  Y. 
INTERPRETATION  OF  SOME  BACKSCATTER 
ECHOES  IN  TERMS  OF  FIELD- ALIGNED  IRREGU- 
LARITIES IN  THE  F  REGION,  by  P.   F.  Weaver,  Jr. 
Technical  rept.   no.   49  on  Studies  on  Propagation  ip 
the  Ionosphere,  Contract  DA  36-039- sc-78258. 
15  Dec  58,  93p.  26  refs.   Research  rept.   EE-389; 
AD- 229  659. 
Order  from  UZ  mi$5.  40,  ph$15.  30       PB  147  246 

Long-range  radar  echoes  at  14  mc  were  studied 
which  seem  to  be  explicable  in  terms  of  direct  back- 
scatter  from  field- aligned  irregularities  in  the  F 
region  of  the  ionosphere.    These  echoes  were  regu- 
larly observable  during  the  evening  hours  with  a 
high  power  pulsed  transmitter  and  a  rhombic  antenna 
beamed  toward  the  north.    A  typical  echo  was  spread 
in  range  from  about  1000  km  to  about  2000  km  and 
had  a  fading  rate  comparable  to  that  of  auroral 
echoes  observed  at  the  same  frequency.    Because  of 
the  observed  aspect  sensitivity  of  the  echoes,  con- 
tours of  the  angle  between  a  plane  p)erpendicular  to 
the  earth's  magnetic  field  and  ray  pMiths  from  Ithaca 
were  calculated  for  F- region  heights.    These  con- 
tours of  off-perpendicular  angle  indicated  that  the 
observed  echoes  were  coming  from  an  area  of  near- 
perpendicularity  where  angles  as  low  as  9^  were 
found.    Because  of  refraction  in  the  F  region,  all 
northward  ray  paths  from  Ithaca  which  would  be 
"reflected"  back  to  earth  are  bent  into  perpendicu- 
larity at  some  point  along  their  trajectory.    The 
assumption  is  therefore  made  that  the  observed 
echoes  arise  from  backscattering  by  irregularities 
in  the  F  region  elongated  along  the  earth's  magnetic 
field.    Calculations  on  the  basis,  allowing  for  re- 
fraction and  delay  time  in  the  F  region,  lead  to 
echoes  at  about  the  observed  range.    (Author) 
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David  Sarnoff  Research  Center,  Princeton,  N.  J 
STORAGE   LIGHT  INTENSIFIKR  DISPLAY  PANEL, 
byH.  O.  Hcxjk  and  W.  F.  Davidson,  Jr.    Final  rapt. 
1  Apr  56-30  Sep  58,  on  Contract  DA  36-039-sc-71194. 
30  Sep  58,   122p.  5  refs.   AD-^I5  163. 
Order  from  LC  mi$6.  30,  ph$lj9.80  PB  149  103 

Layer  type  storage  light  inten^ifiers  with  40  elements 
per  inch  were  made  and  perfoi(med  well.   Bi- stable 
storage  for  30  minutes  is  reported.    Less  satisfactory 
results  were  obtained  with  mofe  complicated  struc- 
tures.   Some  characteristics  o(  powdered  CdS  photo- 
conduaors  are  reported  and  related  to  the  operation 
of  storage  light  mtensifiers.   Spectral  match  of  the 
4  RCA  electroluminors  and  Cd$  photoconductor  is 
almost  the  same.   Optical  geor|ietry  and  absorption  in 
feedback  paths  are  evaluated  experimentally  and 
theoretically.   (Author)  (See  aiso  PB  149  366) 


Diamond  Ordnance  Fuze  Lab^. ,  Washington.  D.  C. 
CONSTRUCTION  OF  TUBES  HMPLOYING  PLANAR 
PERIODIC  ELECTROSTATIC  FOCUSING,  by  Burton  J. 
Udelson  and  McKay  R.  Bradleyl    16  May  60,  31  p. 
8  refs.   Technical  rept.  TR-828. 
Order  from  LC  mi$3.00,  ph$6[30  PB  148  464 

A  new  technique  has  been  developed  for  constructing 
tubes  employing  the  planar  periodic  electrostatic 
focusing  of  an  electron  sheet  bdam.    Use  of  this  tech- 
nique permits  the  achievement  jof  both  mechanical 
ruggedness  and  excellent  alignijient  of  the  electrodes. 
The  technique,  in  brief,  consists  In  assembling  the 
entire  tube  structure  in  separaie  halves,  grinding  their 
surfaces  simultaneously  with  ai>  abrasive  wheel,  and 
then  bolting  the  two  halves  together  at  each  end.   Two 
entirely  different  methods  of  assembling  the  tube 
halves  were  developed.    Experimental  tubes  embodying 
each  of  these  methods  were  constructed,  and  each  gave 
excellent  beam  transmission  thi-ough  the  electrostati- 
cally focused  structure,  in  one  case  as  high  as 
99.  8  percent.    A  method  of  measuring  the  beam  shape 
and  width,  and  of  determining  t  le  relative  quality  of 
the  sheet  beam  emerging  from  in  electron  gun,  is 
described.   (Author) 


Electric  Storage  Battery  Co. 


Yardley,   Pa. 


INVESTIGATION  OF  AgO  PRIMARY  BATTERIES,   by 
P.   Ruetschi  and  R.   F.  Amlie.    (tjuarterly  rept.  no.  2, 
1  Sep- 30  Nov  59.   on  Contract  Df  36-039- sc-78319. 
[1959]  21p.   AD- 233  532. 
Order  from  LC  mi$2.  70.  ph$4.  $0  PB  147  974 

I 

Electroformed  and  pasted  AgO  plates  were  compared 
by  discharging  at  the  10- hr  rate  (300  ma.  for  the 
particular  size  plates  used).    Various  techniques  of 
fabricating  and  electroforming  AgO  plates  made  by 
the  ESB  "DP- Process"  were  studied  to  obtain  im- 
proved discharge  efficiencies,    ^eoretical  discharge 
efficiencies  of  about  91%  were  realized  with  the  best 
electroformed  plates;  this  efficiency  value  is  the 
sajne  as  that  realized  from  plates  of  commercial  sil- 
ver (II)  oxides,   made  with  chemjically  prepared  AgO. 
The  influence  of  sintering  temperature  was  studied  on 
DP- Process  electrodes  made  of  discrete  Ag  particles 
of  about  l^j.    This  parameter  wa$  relatively  critical 
since  the  discharge  efficiency  w$s  optimized  by 
keeping  the  sintering  temperature  low,  at  450°  to 
500OC.    The  effect  of  total  chargje  input  was  also  in- 
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vestigated  by  charging  at  several  current  densities 
ranging  from  approximately  4  to  1  ma/cm2.    About 
90%  of  the  theoretical  capacity  was  realized  with  a 
75%  overcharge  and  capacity  increase  was  very  small 
with  additional  charging.    The  voltage  cut-crff  meter- 
relay  unit  was  completed  and  put  into  operation.    Ef- 
forts were  greatly  facilitated  bv  this  instrument  which 
automatically  interrupts  the  current  at  the  end  of 
charge  or  discharge  at  a  present  voltage  level.    Two 
or  more  electrodes  can  be  discharged  per  day  on  the 
laboratory  bench  with  a  minimum  of  attendance  to 
give  an  accurate  record  at  voltage  and  elapsed  time. 


Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois ,  Urbana. 
THE  DEVELOPMENT  AND  EVALUATION  OF  A 
PANORAMIC  RADIO  DIRECTION  FINDING  RE- 
CEIVER, by  Edward  E.  Kellum.  Technical  rept.  no. 
14  on  Contract  Nonr- 1834(02).  25  Sep  59,  6lp.  31  refs 
AD- 228  194. 
Order  from  LC  mi$3.90,  ph$10.80  PB  148  599 

A  panoramic  radio  direction  finding  receiver  is  a  de- 
vice that  enables  an  operator  to  determine  the  direc- 
tion of  arrival  and  frequency  of  any  received  signal 
over  a  specified  bearing  sector  and  frequency  band. 
The  purpose  of  this  investigation  is  to  determine  the 
performance  of  the  receiver  when  used  for  direction 
finding.  Test  results  indicated  that  panoramic  radio 
direction  finding  is  not  useful  if  only  a  Watson-Watt 
type  (rf  display  is  used.   It  is  essential  that  a  bearing 
converter  be  used;  however,  the  bearing  convener 
used  in  this  test  is  not  satisfactory  because  of  the 
bearing  spread.   Methods  to  lessen  the  bearing  spread 
are  (1)  decreasing  the  IF  amplifier  bandwidth  in  the 
receiver,  (2)  increasing  the  intermediate  frequency  in 
the  bearing  convener,  and  (3)  triggering  the  timing 
pulse  circuit  only  when  the  frequency  in  the  bearing 
convener  is  the  correct  frequency.  These  methods 
are  discussed  in  the  experimental  results .   A  block 
diagram  and  description  of  method  (3)  above  is  given. 


Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois,  Urbana. 
EVALUATION  OF  A  LABORATORY  MODEL  INJEC- 
TION TYPE  RDF  RECEIVER,  by  Harry  A.  Shubert. 
Technical  rept.  no.   12  on  Contracts  Nonr -1834(02) 
and  DA  [36]  039 -sc- 74898.    31  Mar  59,  47p.  2  refs 
AD- 225  274. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  357 

Descriptions  and  data  are  presented  on  the  construc- 
tion and  operation  under  laboratory  conditions  of  a 
2-channel  radio  direction  finding  (RDF)  receiver 
matched  in  phase  and  gain  automatically.   The  chan- 
nels are  matched  by  means  of  a  signal  injection  sys- 
tem.   Schematic  diagrams,  explanations  of  operation, 
and  photographs  and  analysis  of  results  are  presented. 
A  review  of  the  general  principles  of  operation  of  a 
direct  reading  RDF  system  with  emphasis  on  the  de- 
tails pertinent  to  this  project  is  given.    An  attempt  was 
made  to  show  why  the  requirements  on  the  receiver 
are  very  rigid.   The  principles  of  operation  of  the 
injection  system  for  channel  matching,  and  an  ex- 
planation of  the  construction  of  the  system  used  are 
outlined.   An  analysis  is  presented  of  results  obtained, 
in  which  the  results  are  compared  to  theoretical  cal- 
culations and  curves.   (Author) 


Electrical  Engineering  Research  Lab.  ,  U.  of 

Illinois,  Urbana. 
NEW  TECHNIQUES  IN  SWITCHING  CIRCUIT 
SYNTHESIS,  by  Donald  Lee  Epley.    Doctoral  thesis. 
Technical  note  no.    13  on  Contract  AF  49(638)63. 
1  May  60,   103p.   42  refs.    AFOSR-TN-60-614. 
Order  from  LC  mi$5.  70,  ph$16.  80       PB  148  765 

Three  new  switching  theory  concepts  and  methods 
analogous  to  electrical  network  theory  methods  are 
defined  and  applied  to  problems  in  switching  circuit 
synthesis.    The  first,  the  removal  synthesis  tech- 
nique, is  used  to  synthesize  transmission  contact 
networks  with  p  input  terminals  and  q  output  termi- 
nals. Transmission  contact  networks  are  synthesized 
to  realize  a  transmission  matrix  containing  switch- 
ing functions  between  each  input-output  terminal  pair. 
The  second  new  concept  introduced  is  the  0,  1-con- 
figuration  of  a  switching  function.    Using  this  repre- 
sentation of  switching  functions  and  a  mapping  pro- 
cedure, a  new  method  of  finding  the  minimum  sums 
of  a  given  function  is  developed.    The  third  concept, 
sensitivity  of  a  contact  circuit  to  contact  errors,  is 
used  to  design  circuits  with  error  protection.    Two 
different  sensitivities,  contact  and  condition,  are 
defined.    Contact  sensitivity  is  used  to  develop  a  de- 
sign procedure  for  the  single  contact  error  and 
equally  likely  input  combinations  case.    Condition 
sensitivity  is  used  in  a  similar  design  procedure 
applicable  to  multiple  contact  error  case  and  which 
includes  differences  in  likelihoods  of  occurrence  of 
input  combinations. 


Electron  Tube  Research  Lab. ,  U .  of  Minnesota, 

Minneapolis  . 
STUDIES  ON  BASE  NICKELS  FOR  OXIDE-COATED 
CATHODES,  byD.  E.  Anderson.  Scientific  rep>t.  nos . 
5  and  6,  15  Apr- 15  Oct  59,  on  Contract  AF  19(604)3890. 
[1959]  97p.  3  refs.  AFCRC  TN-60-112. 
Order  from  LC  mi$5.40,  ph$15.30  PB  146  327 

An  investigation  was  made  of  the  applied  voltage  and 
diode  current  0"V  characteristics)  of  thermionic 
diodes  under  ^sec  pulse  conditions.   Studies  were 
made  of  the  influence  of  diode  spacing  and  of  deviations 
from  parallel -plane  geometry  on  the  observed  emis- 
sion and  coating  resistance.  A  new  system  was  devel- 
oped for  the  controlled  reduction  of  oxide  coatings 
using  a  C-Ni  diffusion  couple.  Oxide  cathodes  based 
on  0.22%  and  0.08%  Al-Ni  alloys  exhibited  stable  emis- 
sion levels  of  over  11  amp/sq  cm  for  op)erating  times 
of  over  5000  hr  at  1093^ .  The  activation  of  passive- 
based  cathodes  exposed  to  a  constant  Ba  pressure  pro- 
duced appreciable  enhancement  of  emission.   Studies 
of  the  influence  of  a  heated  Ti  anode  on  the  emission 
from  an  oxide  cathode  revealed  no  interaction  except 
when  the  anode  was  heated  directly  over  the  cathode. 
(See  also  PB  143  974) 


Electronic  Communications,   Inc. ,  Timonium,  Md. 
PER  RITE  PHASE  SHIFTER   FOR  THE  UHF  REGION. 
PART  II,    by  C.  M.   Johnson  and  G.  V.   Buehler. 
Scientific  rept.  no.  2,  2  May  58-30  Sep  59,  on 
Contract  AF  19(604)2407.    31  Oct  59,   77p.  6  refs. 
AFCRC  TN-60-138;  AD-234  145. 
Order  from  LC  miK  50,  ph$12.  50  PB  146  324 


Ferrite  prc^>enies  which  influence  phase  shifter  per- 
formance were  investigated,  and  iii^roved  versions 
of  the  ferrite- loaded,  folded- stripline,  UHF  phase 
shifter  were  constructed.    Some  theoretical  relations 
were  derived  from  conventional  ferromagnetic  theory 
to  explain  the  performance  of  this  typ>e  of  phase 
shifter,  but  good  quantitative  agreement  with  the  ex- 
perimental results  was  not  attained.    This  disagree- 
ment is  attributed  to  demagnetizing  effects.  A  prelim- 
inary investigation  was  made  to  determine  the  nature 
of  these  effects  and  some  of  the  results  are  included. 
(Author)  (See  also  PB  137  478) 


Electronic  Defense  Lab. ,   Sylvania  Electric 

Products,   Inc. ,  Mountain  View,  Calif. 
A  CIRCUIT  FOR  BROAD- BAND  IMPEDANCE 
MATCHING  OF  A  PAIR  OF  LOADS,  by  James  J. 
Epis.    Rept.  on  Contract  DA  36-039-sc-71053. 
26  Feb  58,   34p.  2  refs.   Technical  memo.  no.   EDL- 
M129;  AD- 158  648. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  438 

A  circuit  is  described  in  which  two  loads  are  coupled 
to  a  common  transmission  line.    The  circuit,  in  itself 
Incorporates  often-used  circuit  elements;  as  a  result 
of  the  manner  in  which  these  elements  are  inter-con- 
nected the  transmission  line  to  the  generator  does 
not  have  reflected  waves,  or  standing  waves,  regard- 
less of  the  impedance  mismatches  of  the  two  loads. 
Thus,  the  signal  generator  op>erates  into  a  perfectly 
matched  system,  and  undesirable  interactions  be 
tween  the  loads  and  the  generator  do  not  occur.    In 
many  cases,  this  ofjeration  can  be  maintained  over  a 
broad  frequency  band.    The  theoretical  analysis  de- 
veloped for  tnt  circuit  is  verified  by  experiment,  and 
several  useful  and  practical  applications  erf  the  cir- 
cuit are  considered.  (Author) 


Electronic  Defense  Lab. ,  Sylvania  Electric  Products, 

Inc.,  Mountain  View,  Calif. 
HEATER  INDUCED  FREQUENCY  MODULATION  IN 
THE  QK-518  BACKWARD  WAVE  OSCILLATOR,  by 
J.  F.  Upman.  Rept.  on  Contract  DA  36-039-8C-73170. 
18  Oct  57,  I6p.   Technical  memo.  no.  EDL-M119; 
AD-161  274. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  437 

An  experimental  study  has  been  made  on  several 
QK-518  backward  wave  oscillator  tubes  to  determine 
frequency  modulation  characteristics  with  ac  heater 
power.   One  source  of  frequency  modulation  is  resist- 
ance in  the  common  heater -cathode  lead  within  the 
tube.   A  second  source  appears  to  be  attraction  of  elec- 
trons by  the  heater  on  the  positive  half  cycle,  thereby 
causing  frequency  pushing.   These  two  effects  are 
opposite.   A  typical  tube  has  about  a  1.5-megacycle 
deviation  at  the  low -frequency  end  of  the  band.   As  the 
frequency  is  increased  toward  the  high  frequency  end  of 
the  band,  the  deviation  decreases  to  zero,  reverses  in 
phase  and  increases  to  about  one  megacycle.  (Author) 


Electronic  Defense  Lab.  ,   Sylvania  Electric 
Products,   Inc. ,  Mountain  View,  Calif. 
INVESTIGATION  OF  THE  FEASIBILITY  OF  A 
BROADBAND  WAVEGUIDE  ROTARY  JOINT  USING 
CIRCULAR  POLARIZATION,  by  P.   D.   Cojjshall. 
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Rept.  on  Contract  DA  36-0.19- sc-75012.   23  Mar  59, 
32p.   10  refs.   Technical  meino.  no.   EDL-M171; 
AD-215  073. 
Order  from  LC  mi$3.  00,  pl^$6.  30  PB  147  440 

Qrcular  polarization  techniques  in  round  and  square 
waveguide  are  studied  for  apjslication  in  a  broadband 
rotary  joint.    Broadband  qualrter-wave  plates  are  con- 
structed and  assembled  in  an  experimental  rotary 
joint  in  S-band.    Characteristics  of  resonant  condi- 
tions and  methods  of  eliminating  them  are  investi- 
gated.   Resonant  slots  are  used  to  suppress  reso- 
nances by  absorbing  the  orthogonal  mode  in  a  round 
waveguide  rotary  joint.    Th0  peak  power  capability  is 
determined  in  an  X-band  mddel  by  measuring  the 
breakdown  power  in  a  wavegjuide  resonant  loop.    The 
measurement  techniques  ar4  discussed.  (Author) 

Electronic  Defense  Lab. ,     lylvania  Electric 
Products,   Inc.  ,   Mountain  View,  Calif. 
AN  INVESTIGATION  OF  UHF  SPECTRA  OF  SINGLE 


CRYSTALS  OF  BaTi03,   by 


4oward  Diamond.   Rept. 


on  Contract  DA  36-039-sc-73170.    15  Apr  58,   lip. 


7  refs.   Technical  memo,  no 

AD- 161  275 

Order  from  LC  mi$2.  40,  ph 
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EDL-M135; 
30  PB  147  439 


The  need  for  spectral  information  on  good,   single 
crystals  of  BaTio^  is  emphasized.    The  frequency 
range  from  65  to  300  mc  is  investigated  using  a 
method  which  continuously  displays  dielectric  con- 
stant versus  frequency;  the  particular  range  was 
chosen  to  check  a  previously  reported  resonance  at 
120  mc.    Using  spectrograp^^c  techniques,  no  such 
resonance  was  found.    In  the  frequency  and  temper- 
ature range  considered,   the  Crystal  showed  a  gradual 
reduction  of  dielectric  constant  at  the  higher  fre- 
quencies. (Author) 


U.  of  California, 


Electronics  Research  Lab. 

Berkeley. 

AN  ITERATIVE  APPROXIMAJTION  TO  FLAT  DELAY 
IN  AN  EQUAL  RIPPLE  MAMNER,  by  Charles  A. 
Kulmann.    Rept.  on  Contract  ;N7onr- 295(29). 
15  June  59,  31p.  5  refs.    Repf .  no.  89;  Series  no.  60, 
issue  no.  242;  AD- 233  099.     ' 
Order  from  LC  mi$3.00.  ph$|6.  30  PB  146  582 

To  date,  there  has  been  no  analytic  solution  to  the 
equal  ripple  delay  function;  the  data  presented  here  is 
the  result  of  iterative  solutions  using  a  high-speed 
digital  computer.    In  addition  to  the  obvious  use  for 
precision  delay  line  design,  the  results  of  this  p>aper 
may  also  be  used  in  the  design  of  pulse  amplifier 
interstage  networks.    Since  pHase  distortion  in  an 
amplifier  will  result  in  dispetsion  of  the  transmitted 
pulse  and  the  resultant  difficulty  in  the  resolution  of 
closely  spaced  pulses,  it  is  desirable  to  concentrate 
on  the  phase  (or  delay)  charaetteristic.    In  this  paper, 
the  desired  constant  delay  tinte  is  approximated  in  an 
equal  ripple  manner  over  the  iiseful  band  of  frequen- 
cies.  Results  are  given  in  graphic  form  for  orders  of 
approximation  up  to  N  =  12  and  for  values  of  delay 
ripple  from  0.01%  to  10%  for  k  normalized  bandwidth 
of  O^uxl .    Denormalization  teichniques  for  both  low- 
pass  and  band-pass  cases  are i outlined  in  examples. 
(Author) 


Electronics  Research  Lab,,  U.  of  California, 
Berkeley, 

A  MICROWAVE  ANECHOIC  CHAMBER,  by 

F.  D.  Clapp  and  D.  J,  Angelakos,   Rept,  on  Contract 

N7onr- 29529.  21  Sep  59.   13p.  3  refs.   Rept.  no.  90; 

Series  no.  60,   Issue  no.  251;  AD-235  449. 

Order  from  LC  mi $2.  40,  ph$3.  30  PB  148  622 

Study  of  the  data  leads  to  the  conclusion  that  the  room 
is  about  equally  effective  with  the  walls  either 
straight  or  corrugated,  with  the  provision  that  if  the 
walls  are  straight,  the  antenna  must  be  placed  in  an 
asymmetrical  position  in  the  room.    If  the  walls  are 
corrugated,   it  is  essential  that  angular  Joints  in  the 
corrugations  be  suitably  covered  to  prevent  additional 
reflections.    If  these  stipulations  are  followed,  spuri- 
ous reflections  should  be  at  least  20  db  down  from  the 
main  lobe  at  any  angle,  and  will  be  considerably  bener 
for  most  cases.    This  is  obviously  not  good  enough  for 
investigation  of  small  side-lobe  arrays  but  is  adequate 
for  many  purposes. 


Emerson  and  Cuming,   Inc.  ,  Canton,  Mass. 
DIELECTRIC  EMBEDDING  MATERIAL  FOR  500°'c 
SERVICE.    Final  rept.  for  1  July  57-31  Mar  58  on  Con- 
tract NObs- 72339.    1  Apr  58,  27p.   AD-218  998. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  852 

A  survey  of  possibly  useful  commercially  available 
materials  and  a  literature  search  revealed  that  the 
major  part  of  the  problem  was  bonding  material  suit- 
able for  this  temperature  service.    A  number  of 
promising  types  were  experimentally  evaluated  in 
various  modifications.    A  silica  gel  bond  and  a  low 
melting  lead  glass  bond  were  found  most  useful.    With 
further  development,  these  materials  can  be  used  for 
the  contemplated  tasks.    A  program  for  further  work  is 
included.    (Author) 


CJeneral  Electric  Microwave  Lab. ,  Palo  Alto 
Calif. 

MEASUREMENT  AND  CONTROL  OF  HARMONIC 
AND  SPURIOUS  MICROWAVE  ENERGY,  by  Vernon 
G.  Price,  John  P.  Rooney,  and  Richard  H.  Stone. 
Final  rept. ,  Change  A,  for  July  59-Jan  60  on  Contract 
AF  30(602)1670.  18  Mar  60.  75p.  8  refs.  Technical 
Information  Series  rept.  R60ELM112-4;  RAIX:-TR- 
60-77. 
Order  from  LC  mi$4.50,  ph$12.30  PB  148  534 

Leaky  wall  filters  were  fabricated  and  are  reported 
herein.  A  design  for  a  coaxial  probe  section  (to  be 
used  in  the  rotating  joint  of  a  radar  system)  is  re- 
ported. This  probe  section  is  designed  to  measure 
the  harmonic  energy  to  the  fift'.  harmonic  whether  the 
signals  are  propagating  in  either  the  forward  or  re- 
verse direction.   It  is  to  be  noted  that  all  of  the  har- 
monic energy  in  a  radar  system  must  pass  through 
the  rotary  joint  (if  the  radar  has  one),  and  hence  this 
is  a  unique  place  to  make  measurements .   Measure- 
ments were  made  ot  tne  harmonic  output  of  the 
VA-125  traveling -wave  tubes  and  are  reponed  herein. 
Thus,  limited  data  are  now  available  on  magnetrons , 
klystrons  ,  and  traveling-wave  tubes  .  (See  also 
PB  145  604) 
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General  Electronic  Labs.     Inc.  ,  Cambridge,  Mass. 
1000  TO  3000  MC  RECEIVER  FRONT  END,  by 
Martin  W.   Levine,    Final  technical  rept,  for 
1  May  56-30  June  59  on  Contract  DA  36-039- sc-72326. 
[1959]  69p.   1  ref.   E-136-F;  AD  226  296. 
Order  from  LC  mi$3.  90,  ph$10.  80       PB  146  546 

The  development  is  presented  of  a  1000- to  3000- mc 
front  end  for  providing  the  tuning  function  for  a  radio 
interference  and  field  strength  measuring  set 
(AN/URM-85)  and  which  incorporates  the  latest 
design  features.    A  survey  into  the  current  state  of 
the  art  revealed  design  features  which  could  lead  to 
the  development  of  a  receiver  front  end  with  superior 
performance  characteristics.    A  system  concept  was 
developed  which  exploited  these  design  features  and 
a  design  approach  for  an  expjerimental  model  of  a 
10(X)-to  4(X)0-mc  front  end  was  prepared.    After  fab- 
rication of  the  experimental  model,  and  evaluation 
indicated  that  the  performance  of  this  design  with 
nninor  modifications  would  comply  with  all  the  re- 
quired performance  criteria.    After  modifying  this 
design,  2  service  test  models  of  the  1000  -  to 
4000- mc  front  end  were  fabricated,  evaluated  and 
found  to  meet  the  objectives  of  the  technical  require- 
ment.   (Author) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  ON  THE  AGING  EFFECTS  RE- 
SULTING FROM  PLATING  METHODS  AND  MATE- 
RIALS, by  Richard  B.  Belser.   Quarterly  rept.  no.  1, 
1  Apr-1  July  54,  on  Contract  DA  36-039-sc-56753. 
[1954]  4()p.  4  refs. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  138  211 

Studies  of  aggregation  and  physical  properties  of 
sputtered  films  of  platinum  metals,  molybdenum, 
chromium,  aluminum  and  gold. 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  ON  THE  AGING  EFFECTS  RE- 
SULTING FROM  PLATING  METHODS  AND  MATE- 
RIALS, by  Richard  B.  Belser  and  Walter  H.  HicJdin. 
Quarterly  rept.  no.  3,   1  Oct  54-1  Jan  55,  on  Contract 
DA  36-039-SC-56753.    [1955]  51p.  1  ref. 
Order  from  LC  mi$3.60,  ph$9.30  PB  138  212 

Positive-ion  bombardment  of  glass  and  quartz  sub- 
strates and  its  effects  on  the  adherence  and  the  aging 
of  gold,  silver  and  aluminum  films  deposited  thereon 
by  sputtering  and  evaporation.   Films  deposited  on 
substrates,  which  were  subjected  to  bombardment  be- 
fore deposit  and  aged  by  heating  thereafter,  were 
remarkably  free  of  bubbles  and  pin  holes  common  to 
films  deposited  on  substrates  which  were  not  sub- 
jected to  bombardment.    Behavior  of  bimetal  films 
indicate  that  these  films  hold  much  interest  for  studies 
of  diffusion  and  the  behavior  of  metals  but  that  only 
selected  metal  pairs,  of  proven  stable  performances, 
should  be  given  serious  consideration  as  coatings  for 
quartz  resonators.   (See  also  PB  138  211) 


I.  T.  E.  Circuit  Breaker  Co. ,  Philadelphia,  Pa. 
ANTENNA  CONTROL  GROUP  ANDB  TYPE  2.  3NS6. 
Technical  manual.   Rept.  on  Contract  NOb8r-64741. 
11  Dec  56,    133p.  NAVSHIPS  92913. 
Order  from  LC  mi$6.  90,  ph$2l.  30  PB  147  953 

The  Antenna  Control  Group  Type  2.  3NS6  consists  of  an 
antenna  pedestal  with  servo  control  suitable  for  use 
with  the  Antenna  Assembly  2.  3NS3  and  a  30  foot  antenna 
similar  to  the  2.  3NS3.    The  control  group  has  been  pri- 
marily designed  to  automatically  slave  a  master  an- 
tenna unidirectionally  up  to  a  maximum  velocity  of  26 
rpm. 


ITT  Labs.  ,   Nuiley,   N.  J. 
INVESTIGATION  OF  ELECTRICALLY  VARIABLE 
DELAY  LINES,   by  S.    R.   Hoh  and  G.   R.   Leef.    Final 
rept.  on  Contract  AF  30(602)1859.    Jan  60,  52p. 
9  refs.    RADC-TR-59-214;  AD-231  095. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  146  597 

Electrically  variable  delay  lines  based  on  ferroelec- 
trics  were  investigated  analytically  and  experimen- 
tally.   This  work  was  supported  by  evaluations  of 
available  materials  as  well  as  by  a  material  develop- 
ment program.    A  material  Q  erf  100  was  obtained  with 
a  barium-strontium  titanate  which  is  the  highest  ever 
reported  in  this  frequency  range.    A  new  multisection 
delay  line  was  developed  incorporating  ferroelectrics. 
This  line  has  an  attenuation  comparable  to  standard 
delay  cables  and,   in  addition,   miniaturization  and 
controllability.  (Author) 


Lincoln  Lab.,  Mass.  Inst,  of  Tech. ,  Cambridge. 
DOPPLER  PHASE-DIFFERENCE  INTEGRATOR,  by 
G.  M.  Hyde  and  K.  E.  Perry.    Rept.  on  Contract 
AF  19(122)458.    12  Nov  58,  34p.  2  refs.   Technical 
rept.  no.  189;  AD- 206  258. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  148  369 

The  Doppler  phase-difference  integrator  is  a  type  of 
constant  false-alarm  rate  (CFAR)  detector  that  oper- 
ates by  integrating  unit  vectors  formed  on  the  phase 
difference  between  successive  target  return  pulses 
from  the  receiver  of  a  phase-coherent  radar.   The 
detection  process  is  accomplished  mainly  by  means 
of  digital  circuitry.    Since  it  has  been  found  that  for 
successful  detection  a  fairly  large  number  of  hits  on 
target  (50  or  more)  are  necessary,  the  device  is  not 
adaptable  to  all  radars.    However,  this  detector  does 
show  some  interesting  features  in  the  ability  to  map 
out  ground  clutter  and  in  the  possibility  of  plotting 
wind  velocities  in  storm  clutter.   (Author) 

Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 
RESEARCH  INVESTIGATION  OF  REFLECTIVE 
WALL  COATINGS  FOR  MICROWAVE  RESONATOftS. 
Quarterly  rept.  no.  5,   15  Mar- 15  June  58,  on  Con- 
tract DA  36-039-SC-73143.   15  July  58,   28p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  178 

This  report  discusses  our  exp)erimental  investigation 
of  the  relaxation  of  optically  oriented  sodium  atoms. 
Experimental  data  are  presented  on  the  relaxation 
time  at  various  buffer  gas  pressures  in  an  unlined 
glass  cell  and  a  polyethylene- lined  cell.    Analysis  of 
the  experimental  results  indicates  that  polyethylene 
definitely  inhibits  the  wall  relaxation  of  the  aligned 
atoms.   (See  also  PB  145  405) 
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Materials  Research  Lab.  1   Watertown  Arsenal,  Mass 
SIMPLE  METHOD  OF   RECORDING  FREQLIENCY  IN 
NUCLEAR  MAGNETIC  RE^NANCE  STUDIES,   by 
J.   A.   Hofmann  and  P.   L.   Sfgalyn.  June  60,   7p.   MRL 
rept.   no.   77. 
Order  from  LC  mijl.  80,   phji.  80  PB   148  409 

In  studies  of  broad  nuclear  Vnagnetic  resonance  lines 
where  the  line  is  scanned  bv  varying  the  spectrometer 
frequency,  deviations  fromlfrequency  sweep  linearity 
can  produce  significant  errors  in  the  measured  areas, 
second  moments,   etc.  ,   unless  frequency  markers  are 
recorded  along  side  the  resonance  curve  at  sufficiently 


small  frequency  intervals. 


This  note  describes  a  con 


venient,   relatively  automatic  system  for  recording 
such  frequency  markers,   uiiing  commercially  available 
equipment. 


Melabs.  ,  Palo  Alto,  Calif.' 
RESEARCH  AND  DEVELO^ENT  OF  A  SOLED 
STATE  PARAMAGNETIC  MASER,  by  Roy  W. 
Roberts  and  Harold  D.   Tenney.    Quarterly  progress 
(scientific)  rept.  no.  7,   10  ^ec  59-9  Mar  60,  on  Con- 
tract AF  19(604)4071.    9  Ap^  60,  37p.   12  refs. 
AFCRC-TN-60-552. 
Order  from  LC  miJ3.  00,  p^$6.  30  PB  148  403 

! 
Theoretical  calculations  shojwing  the  effects  of 
various  types  of  cross  relaxation  mechanisms  on 
maser  inversion  ratio  are  given.    Examples  of  three 
spin,  four  spin,  and  five  spiii  processes  are  given 
and  the  results  compared  to  experiments  which  have 
been  described  in  the  recent  literature.    Transient 
solutions  of  the  rate  equatioijs  are  obtained  and 
methods  of  measuring  the  crioss  relaxation  proba- 
bility described.    The  design!  of  a  superconducting 
iron-cored  electromagnetic  is  described.    It  is  antici- 
pated that  this  magnet  will  allow  the  use  of  longer 
slow-wave  structures  than  a|e  possible  with  the  con- 
ventional laboratory  electroinagnet.    (Author)  (See 
also  PB  146  323) 


Midiigan  U.  Research  InstJ,  Ann  Arbor. 
AN  INTRODUCTION  TO  Tt^  PRACTICAL  APPLI- 
CATION OF  FERROELECTJIICS,  by  T.  W.  Butler,  Jr. 
Technical  Memo.  no.  61  on  Contract  DA  36-039-sc- 
63203.  Oct  58,   26p.  7  refs.  J262-191-T;  AD- 208  107. 
Order  from  LC  mi $2.  70,  phl4.  80  PB  147  225 

Properties  of  ferroelectric  n^aterials  and  to  physical 
principles  involved  in  their  applications.  Three 
groups  of  applications  which  tnake  use  erf  (1)  the  high 
permittivity,  (2)  the  nonlineajr  properties  and  (3) 
electro-mechanical  properties  are  discussed.  Appli- 
cations utilizing  the  nonlinear  properties  are  of  much 
greater  interest  to  the  electrjcal  engineer. 


Michigan  U.    Research  Inst.     Ann  Arbor 
LARGE- SIGNAL  ANALYSIS  OF  CROSSED- FIELD 
DEVICES,   by  O.  Gandhi  and  J.   E.   Rowe.    Semiannual 
progress  rept.  no.   1.    1  Sep  .58-1  Mar  59.  on  Contract 
DA  36-039- sc-78223.    Aug  59    46p.    14  refs 
2820-1 -P.  AD- 228  064. 
Order  from  LC  mi$3.  30,  ph$^.  80  PB  147  992 
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A  large- signal  theory  for  planar  crossed-field  ampli- 
fiers and  oscillators  is  developed  in  which  the  effeas 
erf  space  charge,  circuit  loss  and  finite  values  of  the 
gain  parameter  D'are  accounted  for.    The  working 
equations  are  formulated  from  the  Lorentz  force  equa- 
tion,  the  continuity  equation  and  a  transmission-line 
equation  developed  from  the  equivalent  circuit  for  the 
RF  structure.    The  space- charge  force  between  elec- 
trons is  calculated  using  a  Green's  function  method 
for  essentially  point  charges  in  the  interaction  region. 
The  equations  are  valid  for  thick  streams.    The  work- 
ing equations  will  subsequently  be  solved  as    an  initial 
boundary- value  problem.    The  dependent  variables 
and  their  derivatives  will  be  given  at  the  input  bound- 
ary.   The  initial  conditions  are  specified.    (Author) 


Michigan  U.   Research  Inst.,  Ann  Arbor. 
LARGE- SIGNAL  ANALYSIS  OF  CROSSED-FIELD 
DEVICES,  by  O.  Gandhi  and  J.   E.   Rowe.   Semiannual 
progress  rept.  no.  2,   1  Mar-1  Sep  59,  on  Contract 
DA  36-039-SC-78223.  [1959]  47p.  2  refs.  2820-2-P; 
AD- 232  554. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  147  993 

A  numerical  procedure  for  the  solution  of  the  large- 
signal  crossed-field  equations  is  developed  and  the 
differential  equations  are  transformed  into  difference 
equations.    A  flow  diagram  is  developed  to  illustrate 
the  iterative  method  of  solving  the  equations.    The 
large-signal  results  are  compared  with  results  from 
a  small-signal  theory  and  it  is  determined  that  the 
agreement  is  good  within  the  limitations  of  the  small - 
signal  theory  assumptions.    A  study  of  truncation  error 
is  presaited.    The  effect  of  cyclotron  waves  is  con- 
sidered and  the  accuracy  of  replacing  the  slow-wave 
structure  with  an  infinitely  conducting  sheet  for  space- 
charge  field  calculations  is  evaluated.  (Author)  (See 
also  PB  147  992) 


Michigan  U.   [Research  Inst.  ]  Ann  Arbor. 
REDUCTION  OF  SIGNAL- TO- NOISE  RATIO  WITH 
RANGE  FOR  PbTe  AND  THERMISTOR  DETECTORS, 
by  A.   LaRocca  and  G.   Zissis.    Rept.  on  Proj. 
Michigan  [Contract  DA  36- 039- sc- 52654].  July  56,  23p. 
1  ref.   2144-246-T;  AD- 201  131. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  146  563 

When  contrast  signal  was  used  to  obtain  signal-to- 
noise  values,  the  S/N  of  a  PbTe  cell  decreased  with 
range  at  a  much  faster  rate  than  did  the  S/N  erf  a 
thermistor.    Contrast  signal  i^  the  signal  resulting 
from  the  experimental  idealization  of  target  and  back- 
ground produced  by  using  two  sources  of  known  emis- 
sivity  to  furnish  the  radiation  used  for  measurement 
of  S/N.   (Author) 


Michigan  U.   Research  Inst.  .  Ann  Arbor 
RESEARCH  ON  CROSSED-FIELD  ELECTRON  DE- 
VICES, by  R.   W.   Larson,   R.  J.   Martin  and  others. 
(Quarterly  progress  rept.  no.   4.   1  Sep-1  Dec  59,  on 
Contract  DA  36-039- sc-78260.    [1959]  48p    6  refs 
2854- 5- P.  AD- 233  439. 
Order  from  LC  miJ3.  30,  ph$7.  80  PB  147  968 

A  discussion  of  the  initial  experimental  tests  on  the 
crossed-field  stream  analyzer  with  the  potential  trap 


in  the  sole  is  presented  and  some  analog  computer 
calculations  of  electron  trajectories  through  the  trap 
are  given.    A  general  verification  of  previous  results 
has  been  obtained.    Extensive  calculations  of  heating- 
wave  amplification  in  the  presence  of  beam  space- 
charge  and  circuit  loss  are  given  and  the  significance 
of  the  results  is  discussed.    Starting  conditions  for 
the  M-type  BWO  are  obtained  when  d"0  and  some  in- 
teresting aspects  with  regard  to  their  dependence  on 
H  and  r  are  commented  on.    A  generalized  analysis  of 
the  two- beam  crossed-field  amplifier  is  developed  in 
which  the  slip  between  the  two  beams  is  accounted  for. 
A  physical  interpretation  of  the  growth  mechanism  in 
such  a  device  is  offered.  (Author) 


Microwave  Associates,  Inc. ,  Burlington,  Mass. 
VARIABLE  CAPACITANCE  MICROWAVE  DIODE. 
Quarterly  progress  rept.  no.  3,   1  May- 31  July  59,  on 
Contract  DA  36-039-SC-78236.    [1959]  49p.  10  refs. 
AD- 229  343. 
Order  trom  LC  mi$3.  30,  ph$7.  80  PB  146  456 

The  negative-resistance  varactor  amplifier  is  ana- 
lyzed.  Amplification  is  possible  for  any  ratio  of  sig- 
nal frequency  to  cutoff  frequency.   As  this  ratio  in- 
creases, the  admissible  range  of  pump  frequency 
narrows  and  the  noise  figure  increases;  also,  the 
"gainwidth"  (the  range  of  possible  signal  frequencies 
for  a  given  jximp  frequency)  narrows.   The  first  sam- 
ples of  hermetically  sealed  varactors  have  passed  all 
required  environmental  tests.   (Author)  (See  also 
PB  145  960) 


Microwave  Physics  Lab. ,  Sylvania  Electric  Products, 

Inc.  ,   Mountain  View,   Calif. 
HIGH  POWER  MICROWAVE  SWITCH,  by  S.J.  Teten- 
baum.   Quarterly  progress  rept.  no.  4,   16  Mar- 
15  June  59,  on  Contract  DA  36-039 -sc -78044. 
30  July  59.   I6p.  AD-228  198. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  533 

Satisfactory  construction  techniques  have  been  de- 
veloped for  both  the  forsterite  and  synthetic  mica 
switch  tubes.    The  major  problem  associated  with  the 
latter  tube  is  that  the  raw  material  is  non -uniform, 
both  from  block  to  block  and  within  a  block,  and  most 
of  the  raw  material  was  slightly  p>orous,   making  it  un- 
usable as  a  vacuum  envelope.    High  power  measure- 
ments performed  on  forsterite  switches  with  and  with- 
out metal  gaskets  and  with  Helium,  Argon  and  Neon 
gas  fillings,  have  shown  that  except  for  life,  the 
switches  meet  the  acceptable  requirements.    The 
switches  exhibited  short  life  due  to  excessive  gas 
cleanup  and  a  rapid  variation  of  the  breakdown  power 
with  time.    Possible  reasons  for  these  effects  are  dis- 
cussed and  changes  in  tube  construction  are  suggested 
for  improving  the  switch  life.    The  electromagnetic  and 
switching  power  supply  have  been  constructed  and 
tested.    They  meet  all  requirements.  (Author)  (See 
also  PB  145  809) 


Microwave  Physics  Lab. ,   Sylvania  Electric  Products, 

Inc.  ,  Mountain  View,   Calif. 
HIGH  POWER  MICROWAVE  SWITCH,  by 
S.  J.   Tetenbaum.   Final  rept.  for  15  June  58-31  Aug  59 
on  Contract  DA  36-039- sc-78044.    1  Nov  59,   51p. 
4  refs.   AD- 230  934. 
Order  from  LC   mi$3.  60,  ph$9.  30  PB  148  335 


A  high  power  cyclotron  resonant  gas  switch  coverine 
the  2.  7  to  3.  7  kmc  band  was  designed  and  tested. 
Three  different  discharge  tubes  were  investigated.    An 
encapsulated  window  tube  was  unsatisfactory  because 
the  available  windows  tended  to  crack  at  high  average 
powers.    A  synthetic  mica  tube  was  unsatisfactory  be- 
cause the  raw  material  was  non-uniform  and  tended  to 
be  porous.    A  forsterite  tube  was  readily  fabricated 
and  exhibited  satisfactory  electrical  properties.    The 
major  obstacle  to  the  practical  use  of  the  forsterite 
switch  is  its  short  life,   being  only  about  40  hpurs  even 
with  a  500  cc  gas  reservoir.    This  is  due  to  excessive 
gas  cleanup,  probably  caused  by  ion  trapping  in  the 
tube  walls.    Qianges  in  design  and  construction  are 
suggested  which  offer  promise  of  increasing  switch 
life.  (Author)  (See  also  PB  146  533) 


Microwave  Research  Inst. ,   Polytechnic  Inst,  of 

Brooklyn,  N.   Y. 
THE  SCANNING  PROCESS  IN  PICTURE  TRANS- 
MISSION,  by  A.   E.   Laemmel.    Rept.  on  Contract  AF 
30(602)1471.  29  Mar  57,   51p.   23  refs.   Rept.   R-563- 
57,  PIB-491;  RADC  TN- 57-215;  AD- 131  112. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  146  371 

This  report  examines  several  fundamental  aspects  of 
the  picture  scanning  process  used  in  electrical  fac- 
simile or  lelephoto  systems.    In  particular,   scanning 
processes  are  analyzed  with  resp>ect  to  the  relation 
between  the  required  time -bandwidth  product  and  the 
unavoidable  degradation  of  resolution  which  usually 
results.    Upper  bounds  on  the  performance  of  such 
systems  are  given,  together  with  several  improved 
methods  of  scanning  which  hold  promise  of  getting 
closer  to  ideal  conditions  than  those  presently  in  use. 
All  of  the  results  obtained  are  completely  indep)endent 
of  the  picture  statistics  and  number  of  gray  levels 
used,   so  that  they  may  be  used  alone  with  any  sort  of 
copy,  or  together  with  a  coding  or  mapping  process 
with  more  restricted  types  of  copy.    (Author) 


Microwave  Research  Inst.,  Polytechnic  Inst,  erf 

Brooklyn,  NY. 
SOME  STATISTICS  CONCERNING  TYPEWRITTEN 
OR  PRINTED  MATERIAL,  by  Sid  Deutsch.    Rept.  on 
Contract  AF  30(602)1471.    31  Oct  56,  29p.    Rept. 
R-526-56;  PIB-456;  RADC  TN-57-22;  AD-114  236. 
Order  from  LC  miS2.70,  ph$4.80  PB  146  372 

The  first  set  of  statistics  assumes  that  the  original 
sample  is  composed  of  discrete  resolution  elements 
that  are  binary  quantized  and  .01  inch  square.   The 
second  set  of  statistics  assumes  that  the  original  sam- 
ple is  binary  quantized  and  continuously  scanned  in  a 
vertical  direction  along  lines  that  are  .01  inch  apart. 
The  third  set  of  statistics  assumes  that  the  original 
sample  is  composed  of  discrete  resolution  elements 
that  are  binary  quantized  and  .01  inch  square.   The 
fourth  set  of  statistics  again  assumes  discrete  quan- 
tized square  elements. 


Moore  School  of  Electrical  Engineering,   U.  of 

Pennsylvania,   Philadelphia. 
CRYSTAL  DETERIORATION  STUDIES,   by 
P.   P.   Lombardini,   R.  J.   Doviak,  and  H.   Kritikos. 
Final  rept.  Task  2  on  Contract  AF  30(602)1615. 


427 


15  Apr  58,    172p.    185  refs. 
05;   RADC  TR-58-95;  AOl 
Order  from  LC  mi$8.  10, 


f  ept.  no.   ES-28-030- 
4}  811. 
ph!i27.  30  PB  146  367 


p)a 


A  study  of  deterioration  of 
fiers  was  conducted  in  two 
perimental  investigation  was 
the  threshold  power  levels 
total  burnout  under  condition 
widths  and  exposure  time.    A 
burnout  was  developed.    Pha 
a  critical  review  of  the  avail 
burnout. 


m|icrowave  crystal  recu- 
ses.   In  Phase  A  an  ex- 
undertaken  to  determine 
needed  for  p>artial  and 
of  different  pulse - 
new  indicator  of  crystal 

B  was  concerned  with 
ble  literature  on  crystal 


s? 
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INTERFERENCE   STUDIES, 
R.   A.   Rosien  and  others 
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wa  (Canada), 
STUDY  OF  AN  ADAP- 
D.  A.  Dawson.  Sep  59, 
iieering  rept.  MK-4. 
5.  30  PB  148  080 


The  concept  of  total  cost  or  e<  onomic  penalty  is  formu- 
lated for  adaptive  control  of  regulators.    The  cost  is 
assumed  to  be  a  function  of  thu  error  and  the  manipu- 
lated variable,  although  the  function  need  not  be  known 
a  prion.    A  circuit  is  then  described  which  will  opti- 
mize the  system,  that  is,  will]  vary  the  gain  of  the  con- 
troller so  as  to  bring  it  towards  the  value  associated 
with  the  minimum  total  cost.    The  results  of  an  experi- 
mental study  are  included  which  describe  the  effect  of 
variations  of  the  parameters  cf  the  adaptive  circuit  oq 
the  over- all  behaviour.    It  is  fixind  that  with  such  a 
circuit  the  gain  oscillates  abo^t  the  optimum  value 
while  the  cost  oscillates  arounjd  some  value  above  the 
minimum  possible  value.    An  Attempt  is  made  to  de- 
fine quantities  which  describe  the  effectiveness  of  such 
adaptation.    The  adaptive  systdm  is  also  modified  so 
as  to  optimize  with  respect  to  ^rwo  controller  variables. 
(Author) 

Naval  Ordnance  Lab.  ,   White  jOak,   Md. 
A  CONTINUOUS  OSCILLOGRAPHIC  METHOD  FOR 
THE  DETERMINATION  OF   DETONATION  VELOC 
ITIES  IN  SOLID  CAST  EXPL(^SIVES,   by  Adolph  B. 
Amster.   Paul  A.   Kendall  and  cjthers.   16  Mar  59,   15p. 
10  refs.   NAVORD  rept.   6280;  AI>225  615. 
Order  from  LC  mi $2.  40,  phJ3  30  PB  148  454 


The  continuous  electronic  measurement  of  detonation, 
velociries  in  solid  cast  explosives  is  made  possible 
by  using  a  new  technique.    A  fine  nichrome  wire  is 
cast  within  and  parallel  to  the  long  axis  of  a  confined 
explosive.    A  record  of  its  resistance  during  deton- 
ation serves  to  locate  the  ionization  front  associated 
with  detonation.   The  measurement  is  recorded  on  an 
oscillograph.    From  the  photograph  erf  this  record, 
instantaneous  detonation  velocities  are  measured  to 
within    ±2%.     This  new  method  makes  possible  study 
of  the  development,   stability,  and  decay  of  detona- 
tions by  non-optical  means.  (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
A  FREQUENCY-MODULATION  MAGNETIC- TAPE 
PLAYBACK  SYSTEM,  by  D.  J.   Torpy.    1  Aug  58,   22p. 
NAVORD  rept.  6156;  AD- 206  317. 
Order  from  LC  mi $2.  70,  ph$4,  80  PB  147  226 

Data  recording  systems  which  make  use  of  frequency- 
modulation  of  a  carrier  signal  recorded  on  magnetic 
tape  are- subject  to  noise  resulting  from  speed  vari- 
ations in  the  recording  or  playback  mechanisms.    This 
report  describes  a  playback  system  which  reduces 
this  noise  by  utilizing  a  constant -frequency  reference 
signal  recorded  simultaneously  with  the  data  signal, 
but  on  a  different  channel  of  the  tape,  to  obtain  a 
measure  of  the  speed  variations.    By  using  this  infoi  - 
mation,  the  system  reduces  the  noise  to  a  fixed  level 
which  is  independent  of  the  magnitude  of  the  speed 
variaticwis.    (Author) 


Naval  Research  Lab.  ,   Washington,   D.   C 
THERMOELECTRIQTY,  by  J.   W.   Davisson  and 
Joseph  Pasternak.  Status  rept.  no.  4.   Mar  60,    182p. 
2  refs.   NRL  Memo.   rept.    1037. 
Order  from  LC  mi$8.  40,  ph$28.  80  PB  147  307 

A  thorough  review  of  the  status  of  thermoelectricity 
was  provided  by  a  conference  held  at  the  Bureau  of 
Ships  in  December.    Each  activity  described  its  con- 
tracts and  evaluated  the  progress  that  had  been  made 
on  them.    All  of  these  contracts  are  described  in  the 
final  section  of  this  report.    Another  meeting  was  a 
symposium  presenting  new  materials  prospects  to  com 
plement  the  array  of  engineering  studies.    Most  of  the 
attention  was  devoted  to  refrigeration,  but  feasibility 
of  a  variety  of  other  applications  including  such  things 
as  distillation  and  pumping  were  also  discussed.    (See 
also  PB  145  603) 


Navy  Electronics  Lab.  ,  San  Diego,  Calif. 
ANTARCTIC  PHOTOMETRY  FOR  THE  DEVELOP- 
MENT OF  AN  ICE  RECONNAISSANCE  TELE- 
VISION, by  J.   M.   Hood.  Jr    6  Apr  59,  20p.   2  refs. 
Research  and  Development  rept.  904;  AD-220  475. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  148  644 

A  series  of  photometric  measurements  were  made  in 
the  Antarctic  to  assist  in  the  development  of  a 
helicopter- borne  ice- reconnaissance  television.    A 
detailed  photometric  description  of  the  environment 
is  presented  along  with  broad  recommendations  for 
the  functional  design  of  a  suitable  television  system. 
A  detail  brightness  range  of  20  to  1  and  meteorological 
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ranges  as  high  as  75  naui  mi  were  measured.    Recom- 
mendations are  made  for  a  system  having  a  6(X)-to-800 
line  scan  with  a  minimum  video  bandwidth  of  10  Mc.    A 
single  fixed  lens  of  i-in  focal  length  in  combination 
wi:h  the  standard  1-in  vidicon  should  give  good  area 
coverage  and  stable  observer  orientation.    (Author) 


New  York  U.   Coll.  of  Engineering,   N.  Y. 
THE  CORRELATION  PROCESS,   by  B.   Harris  and 
L    S.   Schwaitz.    Technical  note  on  Contract 
AF  30(602)1655.    15  Apr  59,  65p.   19  refs.   RADC- 
TN-59-145;  AD-214  598. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  301 

Three  aspects  of  the  process  are  considered:  (1)  The 
application  of  inductive  probability  to  the  correlator 
to  improve  the  performance  as  a  sequential  detector, 
as  well  as  to  permit  the  automatic  assimilation  of  a 
priori  knowledge  into  the  decision.    (2)  TTie  expansion 
of  the  correlation  function  in  a  series  of  orthognal 
functions  whose  coefficients  are  determined  by  linear 
passive  elements.    This  permits  the  cross -correla- 
tion function  to  be  determined  by  a  smaller  bank  erf 
coefficient  detectors  instead  of  a  large  bank  of  par- 
allel correlators.    In  this  method  the  correlation 
function  can  be  displayed  by  impulse  triggering  the 
corresponding  circuit.    (3)  Pattern  recognition  as  a 
means  of  determining  whether  or  not  the  cross  corre- 
lation function  indicates  the  inputs  are  correlated". 
Further  development  of  this  idea  is  required  before 
Its  usefulness  can  be  determined. 


New  York  U.   CoU.  of  Engineering,  N.  Y. 
ENERGY  RELATIONS  IN  FEEDBACK  CONTROL 
SYSTEMS  CONTAINING  A  NON -LINEAR  ELEMENT, 
by  Richard  Wolf  son.   Rept.  on  Contract  AF  49(638)586. 
Jan  60,  52p.  4  refs.  Technical  rept.  400-7;  AFOSR- 
TN-60-17:  AD-232  433. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  337 

Equations  among  the  average  output  powers  in  a  single- 
loop,  non  -linear  feedback  control  system  are  de- 
veloped.   These  "energy  distribution  equations"  have  a 
form  that  relates  summations  of  the  output  power  at  all 
frequencies  m  the  non -linear  network,  to  circuit  re- 
sponses calculated  at  the  source  frequencies. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
INFORMATION  FLOW  CRITERIA  FOR  FEEDBACK 
CONTROL  SYSTEMS,  by  S.  S.  L.  Chang.    Rept.  on 
Contract  AF  49(638)586.   Jan  60,  33p.  5  refs.   Tech- 
nical rept.  400-8:  AFOSR-TN-59-1328;  AD- 231  893. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  715 

Information  capacity  in  Shannon's  sense  is  suggested 
as  an  additional  criterion  for  control  systems  and 
components.   This  criterion  applies  equally  well  to 
linear  as  well  as  nonlinear  systems,  and  enables  a 
designer  to  determine  the  tolerable  amounts  of  small 
signal  nonlinearities  in  components.    Equations  are 
derived  for  calculating  required  system  capacity  from 
given  signal  properties  and  allowed  error,  loss  of  in- 
formation rate  in  system  components,  required  capac- 
ities of  system  components,  and  calculation  .of  infor- 
mation capacities  from  the  characteristics  of  system 
components  with  either  direct  or  indirect  limiting. 
(Author)  429 


Ohio  State  U. ,  Columbus. 
PROCEEDINGS  OF  THE  OSU-WADC  RADOME 
SYMPOSIUM,  by  Robert  Fouty  and  W.  A.  Greene. 
Rept.  on  Radome  Techniques  and  Components,  Con- 
traa  AF  33(616)5410.   June  58,  764p.   141  refs. 
WADC  Technical  rept.  58-272,  vol.  1;  AD- 155  831. 
Order  from  LC  mi$11.10,  ph$102.90      PB  149  186 

This  report  is  one  of  three  containing  the  papers  sub- 
mined  for  the  1958  Radome  Symposium.   The  papers 
contain  technical  information  pertaining  to  the  design, 
fabrication,  and  testing  of  radomes  for  ground  and 
airborne  use.   (Author) 


Ohio  State  U.   Research  Foundation,   Columbus. 
THE  ANALYSIS  AND  PRODUCTION  OF  DENSE 
ELECTRON  BEAMS  FOR  USE  IN  MICROWAVE 
TUBES,   bv  R.   M.    Campbell.    Final  rept.   on  Contract 
AF  18(600)980.    Mar  60,   104p.  9  refs.   AFOSR-TR- 
60-50. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  147  771 

Several  mathematical  methods  of  analysis  were 
studied  and  a  pinhole -camera  gun  tester  was  built.    Of 
the  mathematical  methods  studied,  a  relaxation 
method  in  conjunction  with  a  resistance  analog  net- 
work appeared  to  be  the  most  useful.    A  paraboloidal- 
spheroidal  gun,  a  nonconfocal  spheroidal  gun,  and  a 
modified  Heil  gun  were  analyzed  mathematically  using' 
the  relaxation  method.    This  method  was  also  used  to 
study  the  space- charge- limited  potential  distribution 
in  spheroidal  and  paraboloidal  diodes.    A  toroidal  gun 
capable  of  high  perveance  but  with  resulting  low 
convergence  was  studied  using  a  gun  tester.    The  pin- 
hole-camera  gun  tester  was  utilized  to  study  the  para- 
boloidal-spheroidal  gun,  the  nonconfocal  spheroidal 
gun.  the  modified  Heil  gun,  and  a  spherical  cathode 
gun.    Current  density  distributions  in  the  beams,  and 
in  some  instances  transverse  velocity  distributions, 
were  measured.    In  all  cases,  the  measurements 
were  made  for  a  range  of  cold  cathode- to  anode 
spacings.    These  data  are  presented  in  detail  and  are 
intended  as  a  guide  in  the  design  and  utilization  of 
these  and  similar  electron  guns.  (Author) 


Ohio  State  U.   Research  Foundation  [Columbus]. 
LARGE- SIGNAL  BEHAVIOR  OF  A  DEGENERATE 
PARAMETRIC  AMPLIFIER,  by  Y.   P.   Vaddiparty. 
Scientific  rept.   no.   3  on  Contract  AF  19(604)4060. 
Nov  59.   13p.   4  refs.  AFCRC  TN-60- 161;  AD-233  983. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  146  606 

Degenerate  parametric  amplifiers  with  the  signal 
frequency  at  about  half  the  pump  frequency  have  been 
studied  under  strong  saturating  signals.    Certain 
peculiarities  of  behavior  including  a  shift  in  the  fre- 
quency of  maximum  gain  and  sudden  jumps  in  gain  at 
certain  frequencies  in  the  pass  band  were  observed. 
A  se.mi- quantitative  explanation  in  terms  of  the  strong 
nonlinearity  of  the  diode  under  saturating  signals  is 
provided.    The  results  may  be  useful  in  providing  in- 
formation on  the  signal-handling  capacity  of  an  ampli- 
fier, particularly  for  modulated  signals.    (Author) 


[Pacific]  Missile  [Range]  P^n  Mugu .  Calif. 
ICD2C-I  ZERO  DRAG  TELEMETERING  ANTENNA 
DEVELOPMENT,  by  James  C.  Coe.  26  Nov  47.  de- 
classified 12  June  56,  22p.  Technical  rept.  no.  23. 
Order  from  LC  nu$2.70,  ph^4.80  PB  148  624 

I 

A  Zero  Drag  telemetering  ai^tenna  has  been  developed 
for  the  KD2C- 1  in  which  the  ^etal  structure  of  the  tar- 
get drone  is  excited  by  a  radio  transmitter  and  feed 
line  entirely  contained  insid^the  fuselage.   This  an- 
tenna was  found  to  be  decidedly  superior  to  a  quarter 
wave  vertical  antenna  which  lised  the  metal  structure 
of  the  target  drone  for  a  counterpoise  as  is  common 
practice.  The  superiority  wjis  particularly  marked 
with  horizontally -polarized  viaves .   In  the  course  of 
:he  investigation,  many  antennas  and  feed  lines  in 
various  combinations  were  ir  stalled  and  tested,  and 
were  found  to  be  inferior  to  ne  iniemally-fed  antennas 
as  the  representative  pattern;  show.   The  Zero  Drag 
antenna  showed  no  effect  upon  the  pattern  of  the  con- 
trol receiver.   (Author) 


Riilco  Corp.  ,   Lansdale,   Pa, 
NUCLEAR  RADIATION  RESISTANT  POWER  TRAN- 
SISTOR,   RESEARCH  AND  DEVELOPMENT,  by 
G.   F.   Watson.    Quarterly  progress  rept.   no.  2, 
15  Aug- 15  Nov  59,  on  Contraclt  DA  36-039- sc-78307 
[1959]  32p.   R109-B;  AD-231  fe99. 
Order  from  LC  mi$3.  00,  ph$fc.  30  PB  148  341 

The  calibration  of  the  MIT  nuplear  reactor  was  veri- 
fied.   It  was  demonstrated  that  exposure  of  surface 
barrier  transistors  in  core  tul)e  3GV6  at  a  power  level 
of  1  megawatt,  for  periods  of  il.  8  min  and  18  min  will 
provide  accumulated  dosages  bf  10^3  and  lO^^  NVT, 
respectively.    The  haziness  apparent  at  the  bottom  of 
etched  pits  was  eliminated  by  [the  use  of  larger  diam- 
eter jets.    A  cabinet-model  precision  plater  was  con- 
structed and  put  into  operatior).    Emitter  electrodes 
80  mils  diam  and  collector  electrodes  100  mils  diam 
were  plated  with  this  system.  I  Considerable  progress 
was  made  in  device  assembly  techniques.    A  brush 
plating  technique  was  developed  for  gold  plating  only 
the  top  of  the  stem.      Consist*tly  good  blank-to-tab 
soldering  was  obtained  througl)  the  use  of  nickel  tabs 
and  a  modified  soldering  ftxtuife.    Some  difficulty  has 
been  experienced  in  soldering  the  collector  electrode 
to  the  stem  pedestal.    A  new  stem  mounting  fixture  is 
presently  being  evaluated.    Un-mounted  electrical 
samples  were  constructed.   (Author) 


Porter,  H.   K.,  Co.  ,  Inc.  .  Pi  ospect  Park,  Pa. 
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The  study  was  conducted  to  obi 
drawing  techniques  erf  a  subst 
0. 015-in.  -diam.  braid  wire  foi 
used  in  the  production  of  CX- 1(  65/ G 
and  delivery  of  a  pilot  run  proc  uction 
tute  wire.    A  trial  lot  of  100  lb 
was  used  to  produce  0.  015-in. 
cording  to  the  following  practice 
HNO3-HR  (10-2  wt-%);  (2)  coa^ng 


n  background  in  the 
e  non- nickel- bearing 
18-8  stainless  steel 
(Spiral  4)  cable 
of  this  substi- 
of  1/4- in.  -diam.  rod 
diam.   braid  wire  ac- 
(1)  pickling  in 
with  Cowles  and 


Lime;  (3)  cold  reduction  with  HR  Vaughn  to  0.  115- in. 
diameter  in  5  holes;  (4)  cleaning  with  alkaline  degreaae; 
(5)  annealing  the  strand  in  dissociated  NHo  atmosphere 
at  2000<^F  and  6  fpm;  (6)  pickling  in  HNO3-HF;  (7)  coat- 
ing with  Cowles  and  Lime;  (8)  cold  reduction  with  HR 
Vaughn  to  0.051 -in.  diameter  in  4  holes;  (9)  cleaning 
with  alkaline  degrease;  (10)  annealing  the  strand  in 
dissociated  NH3  atmosphere  at  2000OF  and  10  fpm; 
(11)  pickling  in  HNO3-HF;  (12)  coating  with  Cowles  and 
Lime;  (13)  cold  reduction  with  HFV  Vaughn  to  0.  031-in. 
diameter  in  3  holes;  and  (14)  cold  reduction  with  12 
HF  Vaughn  to  0.  015-in.  diameter  in  7  holes.    Because 
of  the  lower  corrosion  resistance  of  the  non- nickel 
bearing  alloy  substitute,  the  conversion  practice  em- 
ployed in  the  production  of  18-8  stainless  steel  braid 
wire  must  be  modified.    Bright  annealing  must  be  used 
in  place  of  batch  annealing  and  nonmetallic  coating 
should  be  used  to  avoid  exposure  to  severe  acid  clean 
cleaning. 


Raytheon  Co. ,  Newton,  Mass  . 
INVESTIGATION  OF  THE  CORRELATION  OF 
STANDARD  DIODE  EMISSION  STUDY  CONTRACT 
FINDINGS  WITH  PROtXJCTlON  TYPE  TUBES  USING 
STANDARD  PRODUCTION  EQUIPMENT,  by  F.  Hill, 
C.  Bardsley  and  others.  Scientific  rept.  no.  3. 
16  June-15  Sep  59.  on  Contract  AF  19(604)4095. 
11  Nov  59.  43p.  AFCRC  TN-59-%5;  AD- 233  494. 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  329 

The  Raytheon  Company  is  conducting  an  investigation 
of  the  effect  of  the  variable  parameters  of  commercial 
exhaust  procedure  upon  the  reliability  of  emission 
capabilities  of  a  commercial  vacuum  tube  (6AH6). 
This  is  an  attempt  to  correlate  previous  findings  from 
exhaust  studies  with  commercial  methods  of  exhaust- 
ing vacuum  tubes  .  A  total  of  123  tests  were  conducted 
during  this  period  on  an  improved  exhaust  machine. 
The  improvement  in  pumping  speed  was  attained  on 
this  exhaust  unt  by  increasing  the  plumbing  size  b«- 
rween  the  exhaust  stem  of  the  vacuum  tube  and  the 
vacuum  pump.  A  comparison  of  initial  electrical 
characteristics  (0  hour  readings)  with  the  methods  of 
exhaust  processing  show  that  the  machine  is  capable 
of  producing  good  tubes  up  to  a  speed  of  1050 
tubes/hour.    A  25%  reduction  in  current  at  exhaust 
lighting  will  only  produce  satisfactory  tubes  at  530 
tubes/hour.  A  25%  increase  in  current  at  exhaust 
lighting  produced  heater  bum-outs  showing  the  limi- 
tations in  heater  design.   Tests  conducted  at  900 
tubes/hour  without  the  use  of  oil  diffusion  pumps  pro- 
duced satisfactory  tubes  .  (Author)  (See  also 
PB  143  399) 


Ramo-Wooidridge  Div. ,  Canoga  Park,  Calif. 
STUDY  OF  FAULT  LOCATION  AND  PREDICTION 
TECHNIQUES  LEADING  TO  PLANS  FOR  AUTO- 
MATIC AND  DYNAMIC  TESTING  OF  MILITARY 
GROUND  EQUIPMENT,  PARTS  III ,  IV  ,  AND  V  . 
Final  rept.  on  Contract  AF  30(602)1997.    15  Feb  60, 
205p.  50  refs.    C62-9U37;  RADC-TR-59-248B. 
Order  from  LC  nii$9.  30.  ph$3l .  80  PB  146  110 

Pari  III.    Details  on  Mechanization 

Pari  IV.    Recommendations 

Pari    V.    Illustration  of  Application  of  Automatic  Fault 

Locator  to  a  Representative  Electronic  System 
(See  also  PB  146  109) 
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Raytheon  Co.,  Newton.  Mass. 
INDUSTRIAL  PREPAREDNESS  STUDY  ON  TRANSIS- 
TORS AND  AUTOMATIC  MACHINERY  FOR  THEIR 
MANUFACTURE,  by  Frank  M.  Dukat  and  George 
Freeman.    Step  1  Final  rept.  for  23  June  52-15  Oct  56 
on  Contract  DA  36 - 039 -sc- 30237.    [1956]  197p. 
Order  from  LC  mi$8.70,  ph$30.30  PB  147  538 

Machinery  was  developed  for  automatic  and  semiauto- 
matic transistor  manufacture.   The  transistor  types  for 
which  this  automation  was  accomplished  were  the  low 
power  germanium  audio  family,  the  2N64  and  2N65. 
New  surface  treatments  and  packaging  techniques  were 
developed  to  accomplish  and  improve  the  product 
parameters  and  reliability.   The  automation  program 
sponsored  by  this  contract  resulted  in  an  overall  in- 
crease in  curator  productivity  of  4.6  to  1. 


Raytheon  Co. .  Waltham,  Mass. 
INVESTIGATION  OF  THE  CORRELATION  OF 
STANDARD  DIODE  EMISSION  STUDY  CONTRACT 
FINDINGS  WITH  PRODUCTION  TYPE  TUBES  USING 
STANDARD  PRODUCTION  EQUIPMENT,  by  F.  Hill, 
C.  Bardsley  and  others.    Scientific  rept.  no.  4, 
16  Sep  59-15  Jan  60,  on  Contract  AF  19(604)4095. 
11  Mar  60.  36p.    AFCRC-TN-60-184. 
Order  from  LC  mi$3.00,  ph$6.30  PB  148  123 

The  effect  is  investigated  of  the  variation  in  exhaust 
parameters  upon  the  quality  of  emission  on  a  6AH6 
type  commercial  vacuum  tube.    All  tests  conducted  on 
the  improved  Sealex  exhaust  machine  were  burned  on 
life  for  500  hours  and  were  evaluated  for  emission 
characteristics.    Speed  tests  conducted  from  530  to 
1300  tubes  per  hour  under  standard  exhaust  conditions 
and  with  lifting  variations  show  no  difference  in 
emission  levels  during  life  burning.   All  tests  show  the 
initial  24-hour  slump.   Extreme  variations  in  exhaust 
hghting  conditions  (50%,  less  lighting  positions  or  a 
25Vo  reduction  i7»  lighting  current)  show  gassy  tubes  at 
initial  test.    Tests  conducted  at  1200  tubes  per  hour 
show  high  initial  gas  scrap.    A  re-evaluation  erf  tests 
conducted  on  an  exhaust  unit  having  poor  pumping 
efficiency  shows  these  tubes  to  have  lower  emission 
levels.   An  exploratory  aging  study  points  to  the  fact 
that  this  may  be  the  reason  for  the  previously-noted 
24-hour  slump.   (Author)  (See  also  PB  143  399) 

Raytheon  Co.  ,   Waltham,  Mass. 
STUDY  OF  PLATINOTRON  DEVICES,  by 
Gerry  Perloff  and  W.   C.   Brown.   Quarterly  rept.  no. 
no.  1,  1  Nov  58-1  Feb  59,  onQKS-779,  Contract  DA  36- 
039-SC-78229.   [1959]  56p.   3  refs.    AD- 227  039. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  148  550 

A  study  of  platinotron  devices  was  initiated.   The  re- 
search program  is  aimed  at  developing  a  microwave 
tube  capable  of  producing  a  minimum  of  100  w  CW 
power  and  operating  in  the  vicinity  of  35  kmc  with  a 
minimum  bandwidth  of  10%.    A  design  was  laid  out, 
major  parts  were  ordered,  and  assembly  of  paris 
begun.    Copper  brazing  of  stainless  steel  pjarts  was 
accomplished  successfully.    Some  additional  experi- 
ments on  the  adequacy  at  the  liquid  cooling  system 
were  made  and  it  was  determined  that  with  stainless 
steel  tubing  with  an  inside  diameter  of  .  004",  heat 
fluxes  of  5  -  10  kw  per  sq  cm  could  be  successfully 
handled.    It  was  determined  that  a  flow  of  .  25  gal  per 
min  of  water  could  be  obtained  in  an  experimental 


header-vane  assembly  consisting  of  21  stainless 
steel  tubular  vanes,  each  having  004"L  D.  and  each 
.  261"  long.   If  a  bulk  temperature  rise  of  50°C  is 
assumed,  a  flow  of  .  25  gal  per  min.   represents  more 
than.  3  kw  of  arxxle  dissipation.    Results  obtained  to 
data  indicate  that  this  general  approach  to  obtaining 
appreciable  CW  power  in  the  millimeter  region  is 
quite  feasible. 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
IMPACT  OF  TRANSPORTATION  ON  ELECTRONIC 
EQUIPMENT,  by  John  F.  Carroll.  Apr  60,  20p. 
1  ref.  RADC-TN-60-48. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  641 

The  general  impact  of  various  modes  of  trans poriation 
on  electrcmic  equipment  is  considered  in  terms  of 
amplitude,  frequency,  source  impedance,  and  time. 
An  analysis  is  made  of  a  single  degree  of  freedom, 
fixed  end  beam,  using  linear  and  non-linear  response. 
It  is  concluded  that  no  available  measurements  of  en- 
vironment are  adequate  to  describe  a  source  in  quanti- 
tative terms  ,  however,  from  observation  of  tests  and 
field  experiences ,  unrealistic  failures  in  tests  or  de- 
ficiencies in  test  procedures  can  be  determined . 
Proper  design  criteria  can  be  derived  cmly  when  test 
procedures  become  more  realistic .   (Author) 


Schwinger,  Julian.   Cambridge.  Mass. 
INVESTIGATION  OF  HIGH  FREQUENCY  LIMITA- 
TIONS IN  MILLIMETER  WAVE  GENERATORS,  by 
Julian  Schwinger.    Semiannual  rept.  no.   1,  Feb- 
Aug  59.  on  Contract  DA  36-039- sc-78282.    [1959] 
35p.  5  refs.  AD-231  593. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  147  934 

The  theory  developed  dealing  with  the  interaction  be- 
tween the  electromagnetic  field  in  a  cavity  resonator 
and  a  number  of  two- level  molecules  is  generalized 
to  include  a  gaussian  spread  in  the  molecular  fre- 
quency.   Using  the  formalism  previously  developed 
for  a  quantum- mechanical  field  in  a  lossy  cavity,  ex- 
pressicMis  are  obtained  by  means  of  second-order 
perturbation  theory  for  the  expectation  values  of  the 
field  strength  and  field  energy  in  the  cavity  and  of  the 
ix)wer  loss  by  the  molecules.    It  is  shown  that  the 
parts  at  the  field  energy  resulting  from  induced  and 
spontaneous  emission,   respectively,   initially  in- 
crease as  the  square  of  the  time  and  approacb  steady- 
state  values  after  (different,   in  general)  transient 
periods,  each  of  which  is  determined  by  rwo  time 
constants:  cavity  relaxation  time  and  inverse  molec- 
ular frequency  spread.    It  is  also  shown  that  both  the 
induced  and  spontaneous  emission  power  radiated  by 
the  molecules  increase  initially  linearly  with  the  time 
and  approach  steady- state  values  after  transient 
periods.  (Author) 

Shallcross  Mfg.  Co. ,  Selma,  N.  C 
VIBRATOR  TEST  SET  TS  747  (  )/U,  by  John  L. 
McCotter,  Jr.  and  John  S.  Shallcross.    Final  rept. 
for  8  Apr  57-18  Mar  59,  on  Contract  DA  36-039- sc- 
73239.    [1959]  83p.   AD- 228  801. 
Order  from  LC  miH  80,  ph$13.  80  PB  146  339 

A  vibrator  test  set  was  developed  which  is  cai>able  of 
testing  vibrators  in  accordance  with  test  procedures 
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recommended  by  vibrator  mianufactures.    The  in- 
strument evaluates  vibratory  with  the  following  tests: 
(i)  the  output  voltage  is  checked  from  thfe  power  sim- 
ply to  determine  if  it  is  noritial  at  a  normal  input  volt- 
age, (2)  the  operation  of  the  vibrator  is  checked  at 
high  and  low  input  voltages  to  determine  that  it  will 
operate  under  both  condition^,  (3)  provisions  are  made 
for  testing  the  characteristics  of  a  vibrator  under  load, 
(4)  the  operating  frequency  df  the  vibrator  is  measured 
at  any  instant  by  a  built-in  frequency  measuring  cir- 
cuit, (5)  buffering  may  be  chtanged  from  primary  to 
secondary  or  changed  in  value  with  switches  on  the 
panel,  (6)  a  circuit  breaker  protects  the  vibrator 
power  supply  and  it  may  als©  be  used  to  determine  the 
exact  starting  voltage  of  a  vibrator,  (7)  a  resistive 
load  is  provided  for  the  secondary  contacts  of  a  self- 
rectifying  type  vibrator  in  ofder  to  observe  the  condi- 
tion of  these  contacts,  (8)  a  t>uilt-in  electronic  switch 
makes  it  possible  to  observei  primary  and  secondary 
wave  forms  at  the  same  time,  and  (9)  the  input  voltage 
is  provided  in  3  continuously  variable  ranges,  to  pro- 
vide a  means  for  testing  a  vi^jrator  above  and  below 
its  normaJ  operating  voltage. 


Smyth  Research  Associates,  San  Diego,  Calif. 
TROPOSPHERIC  AND  IONOSPHERIC  RADAR  RE- 
FRACTION EFFECTS,  by  L,.  j.  Anderson,  S.  Weis- 
brod  and  others .  Final  rept.  on  Contract 
AF  30(602)1624.  [1959]  I14p.  4  ref s  .  SRA-91;  RADC- 
TR-59-84;  AD- 21 7  406. 
Order  from  LC  mi$6.00,  phil8.30  PB  147  149 

This  report  describes  simpH  methods  for  computing 
refraction  effects  ,  such  as  r$dar  elevation  angle  and 
range  errors  ,  total  ray  bending  and  Faraday  rotation , 
caused  by  the  troposphere  and  the  ionosphere.  These 
methods  are  applied  to  radio$onde  and  lonogram  data 
for  Fairbanks  ,  Thule  and  Lei^chars  ,  Scotland,  to  ob- 
tain the  statistical  distributicb  of  refraction  effects  at 
these  locatirms  .   The  applicaijion  of  the  methods  to  the 
computation  of  refraction  effects  at  a  given  time  and 
location  is  cescribed  in  detaij,  and  numerical  ex- 
amples are  given.  The  statistical  analysis  shows  that 
tropospheric  refraction  is  gr^test  and  most  variable 
at  Fairbanks .  There  is  a  seasonal  trend  at  all 
stations ,  with  maximum  refraction  at  Thule  and  Fair- 
banks in  winter,  and  in  Scotland  m  summer.  Ducting 
is  weak  at  all  stations;  the  lowest  trapped  radar  fre- 
quency being  800  megacycles .  (Author) 


^rry  Piedmont  Co.,   Charlottesville,   Va. 
SOUND  WAVE  RAY  TRACER  (MOD  I).    Final  engi- 
neering rept.  on  Contract  Nonr-790(00).    Sep  58,   175p. 
Rept.  no.   240-104. 
Order  from  LC  mi$8.  10,  ph$l7.  30  PB  146  104 

The  Sound  Wave  Ray  Tracer  MOD  I,  Is  a  device  which 
computes  and  plots  a  family  d  sound  rays  from  the 
measurement  of  the  velocity  eg  sound  through  a  me- 
dium as  a  function  of  depth.    The  equipment  handles 
both  surface  and  bottom  reflections.    The  family  of 
rays  provides  a  complete  picture  of  the  sound  field, 
and  the  density  of  the  rays  is  $n  indication  of  the 
sound  intensity.    The  equipment  is  built  in  and  around 
a  desk  type  cabinet.    All  operating  controls  are  on  the 
front  d  the  unit.    Electrical  inputs  are  115- volt. 


phase;  the  latter  being  supplied  by  a  separate  motor 
generator.    These  connections  are  made  bv  means  erf 
connectors  at  the  rear  of  the  desk.    All  electronic 
units  are  housed  in  the  pedestals  of  the  desk  assembly 
and  all  mechanical  units  are  mounted  on  a  base  plate 
on  the  top  of  the  desk. 


Stanford  Electronics  Labs.  ,   Stanford  U.  ,   Calif. 
AN  EXPERIMENTAL  INVESTIGATION  OF  CROSSED 
FIELD  INTERACTION,   bv  T.   Sato.    Rept.  on  Con- 
tract AF  33(616)6207.    8  Feb  60.   85p.   32  refs. 
Technical  rept.   no.   385-5;  AD-234  277. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  147  245 

An  experimental  study  of  the  diocotron  effect  in  a 
thin  electron  beam  is  presented.    The  diocotron  ef- 
fect is  the  amplification  of  microwave  signals  in  an 
electron  beam  moving  between  parallel  conducting 
plates,  under  crossed-field  conditions.    The  dioco- 
tron effect  was  measured  by  means  of  an  experimen- 
tal tube.    This  tube  has  a  variable- length  drift  section 
located  between  two  magnetron-type  beam  coupling 
sections.    The  diocotron  effect  was  directly  measured 
by  changing  the  drift  section  length  and  observing  the 
change  in  the  total  gain  of  the  tube.    The  diocotron  ef- 
fect was  detected  and  measured  as  functions  of  the 
beam  parameters  and  degree  of  modulation.    Agree- 
ment with  the    small- signal  theory  of  Heffner  and 
Unotoro  is  good. 


aanford  Research  Inst.  ,   Menlo  Park,   Calif 
TECHNIQUES  FOR  PREVENTION  AND  REMOVAL 
OF   ICE  ON  RADOMES.   by  I.   G.    Poppoff  and 
R.   C   Goettelman.    Final  rept.   on  Contract 
AF  30(602)1442].   30  Apr  57.  70p.    17  refs.   SRI 
Project  SU-1614;  RADC  TR-57-123;  AD- 131  180. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  146  374 

Investigation  of  coatings  that  might  reduce  accretion 
and  adhesion  of  ice  showed  that  fabrics  and  other  ma- 
terials presently  used  for  radomes  already  have  the 
desired  property  of  low  ice  adhesion.    However,  ice 
adhesion  can  be  lessened  further  by  the  use  of  some 
silastics,   silicones,  and  Teflon.    Of  the  many  "ice- 
phobic"  coatings  investigated,  none  was  capable  of 
reducing  ice  accretion  more  than  30%  compared  with 
radalon-neoprene.    Several  hypothetical  systems 
were  designed  to  illustrate  the  practicality  and.   in 
some  instances,  the  cost  of  utilizing  the  techniques 
investigated  in  this  study. 


Syracuse  U.  Research  Inst. ,  N.  Y. 
STUDY  OF  SYSTEM  REUABIUTY:   ENTROPY  OF  A 
CONTINUOUS  CHANNEL,  by  F.  M.  Reza.  Final  rept. 
on  Contract  AF  19(604)2452.  Jan  60,  37p.  14  refs. 
Rept.  no.  EE- 507-6001 -F;  AFCRC-TR-60-F. 
Order  from  LC  mi$3.00,  ph$6.30  PB  148  093 

The  main  object  of  this  report  is  to  outline  some  re- 
sults for  continuous  channels  similar  to  those  dis- 
cussed for  discrete  systems,  principally,  the  entropy 
associated  with  a  random  variable  assuming  a  con- 
tinuum of  values . 


60-cycle,   single-phase,  and  U5-volt,   400-cvcle,  two 
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Tung-Sol  Elearic,  Inc.,  Bloomfield,  N.  J. 
LITILIZATION  OF  SELF-SUSl^AINED  ELECTRON 
EMISSION  INVESTIGATION,  by  B.  G.  Firth  and 
Warren  C.  Johnson.    Quarterly  rept.  no.  3,   1  Apr- 
30  June  59.  on  Contract  DA  36-039-sc-78081.    [1959] 
24p.    AD- 225  838. 
Order  from  LCmi$2.  70,  ph$4. 80  PB  147  989 

The  spot  size  obtainable  in  an  MgO  cathode-ray  tube 
Tun  is  better  than  originally  thought  possible.   Evi- 
dence shows  the  high  velocity  electrons  may  be  ade- 
quately focused,  and  the  emission  sustaining  current 
reduced  to  the  same  order  of  magnitude  as  the  beam 
current.   Cathode  improvement  is  required  to  achieve 
beam  currents  of  1  to  1 . 5  ma  for  picture  tube  appli- 
cations.   From  tests  made  thus  far,  secondary  emis- 
sion preamplifier  tubes  appear  to  be  within  the  realm 
of  possibility.   They  can  be  used  also  to  provide 
Jynatron  oscillations  up  to  15  mc  and  hi^er.    Larger 
and  somewhat  better  cooled  cathodes  are  expected  to 
make  better  audio  amplifier  tubes.    Correction  of 
cathode  defects  was  achieved  primarily  by  ultrasonic 
cleaning  of  cathode  sleeves,  cleaner  hydrogen  firing, 
better  spray  coating  conditions,  and  the  use  of  {xirer 
materials.   (Author)  (See  also  PB  147  988) 


Vitro  Labs.,  West  Orange,  N.  J. 
GENERAL  USAGE  ASSEMBLIES  FOR  NAVY  ELEC- 
TRONIC EQUIPMENT.   Quarterly  progress  rept. 
no.  9,   1  Feb- 30  Apr  58.  on  Contraa  NObsr -72538. 
22  May  58,  38p.  KLX-10114. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  288 

The  objectives  of  this  work  include  the  development  of 
specifications  for  General  Usage  Assemblies,  the 
purchase  of  representative  types  of  sample  assem- 
blies from  various  manufacturers,  construction  of 
prototypes  for  evaluation  of  additional  types,  and  the 
performance  of  similar  work  for  transistorized  Gen- 
eral Usage  Assemblies.    Life  tests  of  eleven  types  of 
General  Usage  Assemblies  purchased  from  outside 
manufacturers  are  being  conducted.   Those  units 
having  the  longest  time  on  test  have  now  passed  7000 
hours.   Additional  failures  occurring  during  the  period 
of  this  report  have  been  considered  in  arriving  at 
revised  estimates  for  mean  time  to  failure  for  each 
of  the  types  of  assembly  under  test.    Intensive  investi- 
gation of  the  behavior  of  transistors  under  various 
conditions  has  led  to  the  formulation  of  preliminary 
designs  for  three  types  of  assemblies. 


Westinghouse 
ADVANCES  IN 
DISTRIBUTION 
by  E.  A.  Sack. 
1  Mar  60,  34p. 
Order  from  LC 


Research  Labs. ,  Pittsburgh,  Pa. 
SCREEN  STRUCTURE  AND  DATA 
FOR  THE  ELF  DISPLAY  SYSTEM, 
Rept.  on  attract  NObsr-72782. 
5  refs.   Scientific  paper  410FF298-P1. 
miJS.OO.  ph$6.30  PB  149  289 


Each  element  of  a  typical  ELF  screen  is  a  configura- 
tion of  four  capacitors,  two  diodes  and  a  resistor. 
Microcircuit  structures  have  been  developed  which 
achieve  a  display  resolution  of  256  elements  per 
square  inch.    The  switching  matrix  which  distributes 
brightness  control  signals  to  the  ELF  elements  is  an 
integral  part  of  the  screen  array.    At  present,  multi- 
junction  silicon  diode  strips  perform  the  switching 
function.    Several  one-inch-square  model  screens 
have  been  assembled.    Larger  arrays,  eight  inches 


wide  by  four  inches  high,  are  under  construction. 
Screens  with  edge  dimensions  measured  in  feet  appear 
to  be  feasible.    The  highlight  brightness  of  experi- 
mental screens  with  400  cps  excitaticMi  is  10  foot- 
lamberts.    Contrast  ratios  of  between  50  and  100  to  1 
are  obtained  yith  200  volt  control  signals.    Halftone 
uniformity  is  satisfactory.    In  one  display  system, 
brightness  information  is  distributed  at  approximately 
one  element  per  microsecond  with  a  frame  storage 
time  of  5  seconds.    Much  Icwiger  image  storage  is 
possible  with  new  switching  techniques.  (Author) 

Ordnance,  Missiles,  and  Satellite  Vehicles 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
WEAR,    SOLID  LUBRICATION,    AND  BEARING  MA- 
TERIAL INVESTIGATION  FOR  HIGH-SPEED  TRACK 
APPLICATIONS,  by  Milton  R.  Wolfson.   Mar  60,  59p. 
2  refs.    AFMDC-TR-60-7. 
Order  from  LC  mi$3.60,  ph$9.30  PB  148  204 

High-speed  wear  and  lubrication  were  investigated  on 
60  track  tests  made  with  the  Stanford  Research  Insti- 
tute test  slipper.   The  variables  were  velocity,  bearing 
material,  nominal  bearing  pressure,  and  track  condi- 
tion.   Wear  rate  of  stainless  steel  increased  with 
velocity  (825  to  2,  500  fp>8)  while  there  was  little  or  no 
apparent  effect  on  molybdenum.    Wear  rate  was  re- 
duced by  several  solid  track  coatings,  most  notably 
by  metallic  zinc  and  slaked  lime.   (Author) 


Air  Force  Missile  Test  Center,  Patrick  AFB,  Ala. 
THE  ACCURACY  OF  AMR  INSTRUMENTATION. 
5  May  60,  81p.  63  refs.   RCA  Quality  Analysis  TR 
no.   11;  AFMTC-TR-60-I3. 
Order  from  LC   miK  80,  ph$13.  80         PB  148  217 

This  report  gives  the  best  available  estimates  of  the 
accuracy  of  RCA/MTP  tracking  instrumentation  in  use 
on  the  AMR  range.    These  estimates  are  made  on  the 
basis  of  studies  conducted  over  a  considerable  period 
of  time.    The  report  provides  a  definitive  discussion 
of  the  character  of  the  errors  encountered  and  dis- 
cusses methods  used  to  determine  estimates  of 
errors.    Comprehensive  statements  are  made  con- 
cerning the  errors  of  measurement  for  the  various  in- 
strumentation systems.    Included  also  is  a  section  on 
the  determination  of  the  accuracies  of  reduced  data  in 
jxjsiticm,  velocity,  and  acceleration. 


Air  Force  Missile  Test  Center,  Patrick  AFB.   Fla. 
A  LEAST  SQUARES  PITCH  AND  YAW  REDUCTION 
FOR  NARROW  AigCLE  TRACKING  CAMERAS,  by 
George  H.   Rosenfield.    Rept.  on  Missile  Test  Project 
Contract  AF  08(606)3413.    Jan  60,   57p.  7  refs.   RCA 
Data  Processing  Technical  rept.  no.   57;  AFMTC-TR- 
60-8. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  314 

A  rigorous  least  squares  adjustment  is  presented  for 
computing  the  pitch  and  yaw  elements  of  missile 
attitude,  utilizing  the  measured  V-angle  of  the  mis- 
sile body  image  vector  with  reference  to  the  film  co- 
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ordinate  system.    The  soluti(in  directly  computes  ab- 
solute pitch  and  yaw  using  thf  missile  images  exposed 
on  the  photographic  records  <rom  two  or  more  photo- 
grammetric  tracking  camera^.    Camera  orientations 
and  measured  V-angles  only  »re  required  in  the  re- 
duction together  with  an  approximation  of  the  missile 
anitude.    An  outline  of  the  cornputational  program  and 
a  numerical  example  is  presented  to  facilitate  pro- 
gramming for  electronic  conixjtation.    The  procedure 
is  applicable  only  to  pitch  amf  yaw  reduction  from 
long  focal  length,   narrow-anale  tracking  cameras.    It 
is  based  upon  the  Assumptions  that  the  line  of  sight 
from  the  camera  to  the  missive  coincides  with  the 
optical  axis  of  the  lens,  and  that  the  photographic 


plane  is  perpendicular  to  the 


ine  of  sight.  (Author) 


American  Inst,  for  Researcl^  [Pittsburgh,  Pa  ] 
TECHNIQUES  FOR  HUMAN  ^ACTORS  EVALUATION 
OF  PROTOTYPE  SPECIAL   WfeAPONS  AND  ASSOCI- 
ATED EQUIPMENT,  by  James  W.  Siearer,  Dan  A. 
Peterson,  and  Edward  B.  Slebodnick.   Rept.  on  Con- 
tract AF  29(601)513.  Apr  59.   134p.  AIR-259-59-FR- 
198;  AFSWC-TR-59-14;  AD-2|7  701. 
Order  from  LC  mi$6.  90,  phj^l.  30  PB  146  599 

The  purpose  d  this  study  was  ito  develop  a  method  for 
systematic  evaluation  of  humaii  factors  aspects  o€ 
prototype  special  weapons  equipment.    Human  factors 
inputs  to  system  design  have  customarily  been  made 
in  early  planning  stages  and  later  on  in  operational 
testing  stages.    But  until  the  present  time  there  has 
been  no  set  of  techniques  for  ccxjrdinating  human 
factors  analyses  of  prototype  Equipment  with  engineer- 
ing tests  of  prototype  equipment.    The  techniques  de- 
veloped in  this  study  are  intended  to  fill  this  gap. 
Techniques  developed  include  ^  guide  to  evaluation  of 
preliminary  manuals  or  instructions  pamphlets,  a 
guide  to  static  evaluation  of  eqiiipment,  and  an  obser- 
vational record  form  for  use  i^  functional  try-outs  of 
equipment.    "Tie  guides  assist  (|he  analyst  in  making 
recommendaiions  for  design  of  equipment  and  for  con- 
tent and  forn^at  ai  mstruction  r|unuals.    The  obser- 
vational record  form  is  used  u^  naing  operational  re- 
quirements for  personnel,  tim«,  and  training.    It  also 
is  used  for  identifying  personnel  errors  and  error- 
likely  situations.    (Author) 


Applied  Psychological  Service^,  Wayne.   Pa 
TECHNIQUES  FOR  EVALUATING  OPERATOR 
LOADING  IN  MAN- MACHINE  ISYSTEMS    APPLICA- 
TION OF  A   PREVIOUSLY  DERIVED  MODEL  TO 
THE  LAUNCHING  OF  AN  AIR-TO-AIR  MISSILE,  by 
Arthur  I.   Siegel  and  J.  jay  Wolf,    Rept.  on  Contract 
Nonr- 2492(00).    June  59.  45p.   4j  refs.   AD- 225  525 
Order  from  LC  miJ3.  30.  ph$7.  BO  PB  146  684 

Further  evaluations  were  made  iof  a  previously  de- 
rived model  o€  the  human  operator  in  a  man -machine 
system.    The  model  was  appliec^  to  the  pilot's  task 
o€  launching  an  air-to-air  missile.    Thirty-five  com- 
puter runs,  each  representing  88  launchings  by  a 
given  pilot  type,  were  complete<l.    For  the  average 
pilot  (F=  1.  00)  a  failure  probability  between  0.  40  and 
0.  435  was  indicated  in  the  stresis  threshold  range 
coincident  with  that  previously  derived  for  landing 
aboard  a  carrier.    This  range  o^  failure  probabilities 
does  not  coincide  with  the  0.  186  value  for  failure 
probability  given  by  outside  criterion  data  for  this 


launching  task.    Agreement  with  the  0.  186  value  was 
achieved  by  interpolation  when  F=  0.  91,   i.  e. ,  pilots 
who  are  9%  faster  than  average.    The  9%  discrepancy 
was  believed  to  be  a  result,  at  least  in  part,  of  a 
fallible  criterion.    Over  the  two  tasks  the  model 
(1)  gave  results  which  agreed  in  the  main  with  infor- 
mation received  from  pilots;  (2)  was  generally  con- 
sistent; and  (3)  predicted  reality  reasonably  well.    It 
appears  that  the  goal  of  prediction  of  the  effectiveness 
of  the  human  operator  in  man -machine  systems  has 
been  achieved  to  some  extent  for  single  operator 
situations. 


Army  Ordnance  Corps,  Washington,  D.  C. 
ACCEPTANCE  INSPECTION  EQUIPMENT  DESIGN 
MANUAL  FOR  ORDNANCE  MATERIEL-   1  Mar  56 
196p.  ORD-M608-12. 
Order  from  LC  mi$8.  70,  ph$30.  30  PB  146  182 

The  purpose  at  this  manual  is  to  prescribe  the 
policies  and  procedures  used  in  the  preparation,  in- 
terpretation and  maintenance  of  all  inspection  equip- 
ment drawings.    This  manual  also  establishes  and 
prescribes  definite  design  data  and  practices  appli- 
cable to  inspection  equipment. 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.  J. 
SATELLITE   FREQUENCY  MEASUREMENTS,  by 
O.  P.  Layden  and  H.  D.  Tanzman.    1  Oct  59,  48p. 
USASRDL  Technical  rept.  2067;  AD- 229  155. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  384 

The  investigation  being  carried  out  on  the  frequency 
observations  at  radio  signals  from  the  Russian  and 
American  satellites  is  discussed.    Various  plots  of 
frequency  versus  time  are  given  for  the  Russian  and 
American  satellites  in  orbit  as  well  as  take-off  curves 
for  all  American  satellites.   The  equijxnent  used  to 
obtain  Doppler  measurements  is  described  and  the 
frequency  and  time  accuracy  associated  with  the  sys- 
tem is  discussed.   (Author) 


Army  Signal  [Research  and  Development  Lab.  ] 

Fort  Monmouth,  N.J. 
VARIABILITY  OF  BALLI^IC  METEOROLOGICAL 
PARAMETERS,  by  A.  Arnold  and  R.  Bellucci. 
30  Aug  57,  114p.   16  refs.   Technical  memo, 
no.  M-1913;  AD-144  154. 
Order  from  LC  mi$6.  00,  ph$18.30  PB  148  119 

Variability  data  from  various  sources  have  been  ex- 
amined.  This  examination  led  to  equations  describing 
variability  of  wind  and  of  density.   The  magnitude  of 
variabiUty  depends  on  geographic  location,  season  of 
the  year,  and  possibly  other  parameters.    The  data  on 
Wind  velocity  are  more  extensive,   permitting  a  more 
thorough  examination.    For  mid-latitudes  and  to  mod- 
erate altitudes,  for  all  seasons,  and  with  an  attempt 
made  to  remove  instrumental  error,  the  following 
equations  were  obtained:  Time  variation:  r.m.s.  ve- 
locity =  4t0-5  where  t  is  the  time  interval  in  hours  (be- 
tween the  values  of  1/2  and  12)  and  the  velocity  in 
miles  per  hour.    Distance  variation:  r.m.s. 

velocity  -  -js^-^  wnere  s  is  the  distance  interval  in 


434 


miles  (between  the  values  erf  4  and  80;.   The  above 
equations  cover  conventional  winds.    For  ballistic 
winds  the  r.m.s.  value  should  be  reduced  by  20 
per  cent. 


Avco- Everett  Research  Lab.  ,  Mass. 
AIR  SCOOPING  VEHICLE,  by  Felix  Bemer  and 
Morton  Camac.    Rept.   on  Contract  AF 04(647)278. 
Aug  59,   12 Ip.   17  refs.   Research  rept.  76;  AFBMD- 
TR-59-17. 
Order  from  LC  mi$6.  30,  ph|19.  80       PB  147  213 

A  satellite  vehicle  is  described  which  collects  gases 
from  the  upper  atmosphere  and  stores  them  in  liquid 
form.    Such  a  vehicle  could  serve  as  a  filling  station 
in  space,  furnishing  liquid  oxygen  or  air  to  other 
spacecraft.    The  vehicle  represents  an  alternative  to 
launching  these  liquids  into  orbit  from  the  surface 
of  the  earth.    The  two  methods  are  compared  on  an 
economic  basis,  and  it  is  shown  that  the  proposed 
vehicle  permits  substantial  savings  when  operated 
beyond  about  one  year.    The  feasibility  of  developing 
such  a  system  for  long- time  operation  is  investigated. 
Several  practical  designs  are  discussed.    (Author) 


Avco-Everett  Research  Lab.  ,  Mass. 
CONTROLLED  RECOVERY  OF    NON- LIFTING 
SATELLITES,   by  R.   W.   Detra,   F     R.    Riddell,  and 
P.  H.    Rose.    May  59,   20p.  9  refs.    Research  rept.  54. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  202 

This  paper  considers  the  problem  of  recovering,  at 
a  pre- selected  site,   satellites  that  are  orbiting  close 
to  the  earth  (i.  e.  ,  within  a  few  hundred  miles  of  the 
earth's  surface).    Considerations  are  limited  to  ve- 
hicles which  accomplish  re-entry  into  the  atmosphere 
with  drag  devices.    The  discussion  centers  on  two 
possible  means  of  effecting  controlled  recovery  of 
satellites. 


Avco-Everett  Research  l^b..    Mass. 
THE  DRAG  BRAKE  MANNED  SATELLITE  SYSTEM, 
by  R.   W.    Detra,   A.    R.    Kantrowitz  and  others. 
Aug  59,   26p.    19  refs.    Research  rept.  64; 
AD- 227  524. 
Order  from  LC  mi  $2.  70,   ph$4.  80  PB  147  206 

The  manned  satellite  designs  which  have  been  most 
frequently  proposed  are  extrapolations  either  of  air- 
planes or  of  missile  nose  cones.    A  new  approach  is 
presented  to  the  design  of  a  manned  satellite  system. 
The  central  feature  of  this  design  is  a  variable  area 
drag  brake.    For  a  given  capsule  and  payload.  the 
elements  associated  with  attitude  stabilization,   re- 
covery from  orbit,   re-entry,   landing  accuracy  con- 
trol and  final  landing  of  the  system  described  com- 
prise less  than  half  the  weight  required  for  the  same 
functions  in  presently  envisioned  retro- rocket 
systems.  (Author) 


Avco-Everett  Research  Lab.  ,  Mass. 
A  ROUGH  ESTIMATE  OF  THE  ATFENUATION  OF 
TELEMETERING  SIGNALS  THROUGH  THE  IONIZED 
GAS  ENVELOPE  AROUND  A  TYPICAL  RE-ENTRY 
MISSILE,  by  S.  C.  Lin.    Rept.  on  Contract 


AF  04(645)18.    Feb  56,  51p.  20  refs.    Research  repL 

74;  AD- 221  395. 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  212 

A  rough  estimate  was  made  on  the  attenuation  of  telem- 
etering signals  to  be  expected  through  the  ionized  gas 
layer  surrounding  a  typical  long  range  missile  re- 
entering the  earth's  atmosphere  at  hypersonic  speeds. 
The  results  indicate  that  in  the  frequency  range  used 
by  the  standard  telemetering  system,  (e.  g. ,  the  RDB 
system,  f  ?*200  mc)  it  would  be  difficult  to  send  any 
signal  through  the  ionized  gas  throughout  the  critical 
part  of  the  trajectory.    If  the  electron- ion  recombi- 
nation rate  turns  out  to  be  sufficiently  rapid,  micro- 
wave frequencies  (f  t^:  3  x  10^0  cps. )  will  probably  be  satis- 
factory.   Even  if  the  electron- ion  recombination  rate  is 
very  slow,  microwaves  still  seem  to  work  at  sufficiently 
high  altitudes  (above  150, 000  ft  or  so)  according  to  the 
present  estimate.    The  low  frequency  end  of  the  spec- 
trum (f  :$1  mc)  can  probably  be  utilized  for  trans- 
mission below  the  ionosjihere.    (Author) 


Avco-[Everett]  Research  Lab. .  Mass. 
A  THEORY  FOR  THE  ABLATION  OF  GLASSY  MA- 
TERIALS, by  Hans  A.  Bethe  and  Mac  C.  Adams.   Rept. 
on  Contract  AF  04(645)18.  Nov  58,   32p.    10  refs.   Re- 
search rept.   38. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  198 

The  ablation  of  glassy  materials,  when  subjected  to 
aerodynamic  heating,   is  treated  theoretically.    The 
approximate  et^ations  are  shown  to  be  extremely  accu- 
rate for  determining  the  energy  ab8oti)ed  per  unit  mass 
of  ablated  material.    For  simplicity  the  analysis  is  re- 
stricted to  the  stagnation  region  of  a  blunted  body  and 
only  steady  state  ablation  is  considered. 


Aviation  Medical  Acceleration  Lab.  ,   Naval  Air 

Development  Center,  johnsville,   Pa. 
BIOSATELLITE,    DEVELOPMENT  AND  STUDY 
°     WITH;   LETreR   REPORT  CONCERNING  LIFE  SUP- 
PORT SYSTEM,   by  George  H.   Kydd  and  Pfeter  Craig. 
Rept.   MA-4  on  BuMed  Proj.   MR  005.  15-0002.  16. 
6  Jan  60,    14p.    1  ref.    TED  ADC  AE  1412.  2; 
NADC  MA  L6001;  AD- 231  598. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  346 

A  closed  system  environmental  chamber  was  designed 
and  constructed  for  the  purpose  of  studying  animals 
under  simulated  capsule  conditions  for  long  periods 
of  time.    The  chamber  was  considered  to  have  worked 
well.    Preliminary  observations  were  made  on  the 
CO2  scrubber,  the  circulating  pump,  temperature 
regulation,   relative  humidity,  and  the  O  supply 
system. 


Ballistic  Research  Lab. ,  Aberdeen  Proving  Ground, 

Md. 
FREE  FLIGHT  RANGE  TESTS  OF  A  10-CALIBER 
CONE  CYLINDER,  by  Eugene  D.  Boyer,  Apr  60. 
33p.    15  refs.   Menx).   rept.  no.   1258. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  14«  513 

The  aerodynamic  properties  of  a  ten-caliber  cone 
cylinder  are  presented  and  analyzed.  The  Magnus 
data  are  definitely  non- linear.    It  is  shown  that  at 
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subsonic  Mach  number  the  non- linear  Magnus 
moment  should  cause  a  limit  motion.    Finally  the 
data  are  combined  with  reaiults  of  a  finned  model 
program  to  yield  the  propef tics  of  the  fins.    (Author) 


Aberdeen  Proving  Ground, 


Ballistic  Research  Labs. 

Md. 

MICROFLASH  PHOTOGRAl'HIC  INSTRUMENTATION 
OF  THE   INTERIOR  BALLjSTICS  LABORATORY,  by 
E.  L.  Bonhage  and  H.  G.  MoGuire.    July  59,   24p. 
4  refs.   Memo.  rept.  no.  1216;  AD- 225  582. 
Order  from  LC  mi$ 2.70,  p|i$ 4.  80  FB  148  459 

Various  high  speed  phocogrpphic  instrumentation  sys- 
tems used  to  obtain  well  defined  photographs  of  fast 
qioving  objects  are  described     Several  experimental 
applications  are  explained  l^riefly  to  illustrate  the 
manner  in  which  plate  cameras  or  high  speed  continu- 
ous film  cameras  were  usecl  to  record  ballistic  events 
illuminated  with  either  one-shot  flash  sources  or  a 
single  flash  tube  pulsed  at  a  high  rate.    Experimental 
conditions  dictating  the  choice  of  equipment,  camera 
settings,  film  and  developing  procedures  are  dis- 
cussed.   Photographic  results  of  each  experiment,  to 
show  the  quality  at  pictures!  obtained  by  these  tech- 
niques are  included.    (Author) 

Cryogenic  Engineering  Lab. ,   National  Bureau  of 

Standards,  Boulder,  Colo.! 
CRYOGENIC  MATERIALS  pATA   HANDBOOK, 
(^rterly  repc.  no.   5  on  Contract  AF  04(647)59-3. 
15  June  60.   47p.   3  refs. 
Order  from  OTS  $1.25  PB  161  093-4 

This  issue  includes  graphs  representing  the  data  ob- 
tained during  the  period,  an  addition  to  the  foreword, 
an  accumulative  index,  and  jin  addition  to  the  tabular 
indexes.  (See  also  PB  1610^3-3) 


Diamond  Ordnance  Fuze  L^bs. ,   Washington,   D  C 
PROCEDURE  FOR  DETERMINATION  OF  GAS 
EVOLVED  BY  THERMITE  MIXTURES,  by  Robert  E. 
Mclntyre.    4  Feb  60,  24p.   3  refs.   Technical  rept.  TR- 
702;  AD- 233  048. 
Order  from  LC  mi $2.  70,  plj$4. 
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A  manometric  procedure  fo^  the  rapid  determination 
erf  gases  in  pyrotechnic  mixtures  has  been  developed. 
The  pressure  readings  are  made  using  a  strain  gage 
pressure  transducer,  and  readings  taken  at  135^0  and 
at  room  temperature  allow  the  determination  erf  con- 
densable and  noncondensabla  gas  as  well  as  total  gas. 
The  sensitivity  erf  the  method  is  0.  01  ml  of  gas  for 
the  usual  sample  weighing  2  g,  or  0.  05  ml/g.    About 
30  min  is  required  for  a  determination.  (Author) 


iJbs., 


Diamond  Ordnance  Fuze  Laibs.  ,  Washington,   D.  C. 
PROPOSED  VEHICLE  FOR  TEST  AND  RECOVERY 
OF  GUIDED  MISSILE  FUZBS,  by  D.  A.  Worcester 
and  R.  J.  Gath.    5  Feb  60,  9i>.   Technical  rept. 
TR-808;  AD- 233  018. 
Order  from  LC  mi$l.  80,  ph|l.  80  PB  146  751 

Determination  of  burst-helghit  accuracy  erf  guided 
missile  fuzes  is  difficult  because  at  the  limited  num- 


ber of  flights  and,   in  some  circumstances,   the 
limitations  of  down-range  field  instrumentation  which 
must  cover  a  large  impact  area.    A  system  has  been 
designed  to  permit  testing  of  complete  fuzes  by  drop- 
ping in  modified  bombs  with  parachute  recovery  of 
the  fuzes  subsequent  to  function.    This  system  per- 
mits simulation  of  approach  conditions  over  an  in- 
strumented area,  provides  for  accurate  determination 
of  burst  height,  and  allows  reuse  of  fuzes.    Thus 
burst -height  accuracy  can  be  determined  at  low  cost 
with  a  small  number  of  fuzes.  (Author) 


Diamond  Ordnance  Fuze  Labs.  ,  Washington,   D  C 
T320-TYPE  (FIREFLY)  FUZES,  by  Warren  V. 
Moore.   Summary  16  May  60.  22p.   TR-822. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  146  913 

Mechanically  operated  20-  and  30- mm  pyrotechnic- 
delay  fuzes,  capable  of  providing  timed  burst  1  sec 
and  2  sec  after  firing,  have  been  designed  and  sub- 
jected to  limited  field  testing.    The  20-mm  fuzes 
were  designed  specifically  to  check  external  ballistics 
of  the  M56  round  when  fired  crosswind  from  an  air- 
craft.   The  30-mm  fuzes  are  patterned  after  the  20- 
mm  designs;  the  1-  and  2- sec  delays  in  these  fuzes 
differ  only  in  burning  rate  and  amount  of  delay  pow- 
der.   The  basic  design  employs  a  spring- loaded  fir- 
ing pi.,  that  is  held  in  place  by  two  arming  rods;  a 
pyrotechnic  delay  and  explosive  train.    The  arming 
rods  move  out  under  centrifugal  force,  freeing  the 
firing  pin  to  start  the  delay.  (Author) 


Feltman  Research  and  Engineering  Labs.  ,  Picatinny 

Arsenal,   Dover,  N.   J. 
DEVELOPMENT  OF  A  PYROTECHNIC  PHOTO  RE- 
LAY FOR  USE  WITH  A  PHOTOCELL  CONTACT 
FUZING  SYSTEM,  by  Erling  Bertrand.    Mar  60,  21p. 
8  refs.   Technical  rq)t.  2645;  AD- 235  187. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  520 

A  pyrotechnic  photo  relay  was  designed  to  be  used  as 
part  of  a  self-destructive  device  in  a  missile.    As  part 
of  a  photocell  contact  fuzing  system,  the  relay  will  be 
initiated  by  the  stab  action  of  a  firing  pin  in  the  fuze 
upon  contact  of  a  missile  with  the  ground.    Within  less 
than  200  microseconds,  the  relay  will  emit  sufficient 
light  to  activate  a  photocell  located  up  to  7  feet  from 
the  relay.    The  configurations  of  the  relay  and  the  type 
of  pyrotechnic  compositions  were  established  (NOL- 
130  primer  mixture;  65/35  zirconium  powder/ 
potassium  perchlorate  flash  composition)  and  the  light 
output  was  brought  under  control;  the  firing  time  was 
investigated.    When  tested  by  dropping  a  weight  on  the 
firing  pin,  it  was  found  that  the  functioning  times  were 
erratic  and  would  occur  as  much  as  700  microseconds 
after  the  weight  struck  the  pin.    An  explosive  ram  was 
constructed  to  replace  the  drop  weight.    With  this  test- 
ing arrangement  consistent  firing  times  were  obtained 
and  the  desired  amount  of  light  was  produced  within 
the  required  time  interval.    (Author) 

Feltman  Research  and  Engineering  Labs. , 

Picatinny  Arsenal,   Dover,  N.  J. 
WORK  IN  CONNECTION  WITH  IMPROVING  PACKING 
FOR  AERIAL  DELIVERY  OF  FUZE,   VT,   (T178) 
M517,  by  J.  M.  Spilman.   Final  engineering  rept. 
June  59,    15p.   3  refs.   FR:  5-60;  AD-230  645. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  984 
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Three  new  designs  and  the  standard  design  of  packing 
supports  were  evaluated.    During  laboratory  rough 
handling  and  simulated  aerial  delivery  tests  results 
showed  that  the  design  of  polystyrene  base  and  nose 
supports  offered  a  greater  degree  of  physical  protec- 
tion to  the  fuze.    TTiis  was  compared  by  observing 
battery  failure  which  was  found  from  previous  tests  to 
be  the  most  sensitive  part  of  the  fuze  to  damage.    In 
addition  since  the  former  design  utilized  two  steel  sup- 
ports (basic  design)  and  two  cushions,   savings  in  ma- 
terial and  labor  costs  also  riesuted  as  did  use  of  non- 
strategic  material  by  using  the  new  design  of  polysty- 
rene supports.    For  this  reason  it  was  recommended 
that  the  new  design  of  packing  supports  be  utilized. 
(Author) 


Hermes  Electronics  Co.  ,  Cambridge,  Mass. 
PRECISION  OF  COMPENSATED  TRACKING  SYS- 
TEMS,  by  Richard  J.    Davisson.    Rept.   on  Contract 
AF  19(604)5905.    5  Nov  59,    147p.    136  refs.    Rept.  no. 
M-810;  AFCRC-  TR-59-356;  AD-230  096. 
Order  from  LC  mi$7.  20,   ph$22.  80  PB  147  343 

Factors  affecting  the  precision  which  can  be  achieved 
with  various  types  of  missile  and  satellite  tracking 
systems  are  described.    The    "ranges"  which  are 
measured  in  pulse  and  doppler  system  are  expressed 
as  power  series  expansions  in  the  reciprocal  of  the 
radio  frequency  employed.    The  terms  of  these  series 
are  discussed  in  relation  to  the  tropospheric  and 
ionospheric  effects  from  which  they  arise,  and  meth- 
ods for  eliminating  the  principal  refraction  errors  are 
described.    It  is  shown  that  overall  ranging  errors 
can  be  reduced  to  the  order  of  30  ft  or  less  by  these 
techniques.    Precision  angle  measurements  are  shown 
to  be  much  more  difficult  to  achieve.  (Author) 


Integrated  Range  Mission,  White  Sands  Missile 

Range,  N.  Mex. 
COORDINATE  SYSTEMS  AND  TRANSFORMATIONS 
USED  IN  THE  PREPARATION  OF  MISSILE   DATA, 
bv  Marvin  Mundt.    Nov  58,  34p.  10  refs.   Technical 
rept.  73;  AD- 207  497. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  184 

A  report  devoted  to  the  discussion  of  the  several 
coordinate  systems  and  coordinate  transformations 
used  at  the  White  Sands  Missile  Range.    It  has  been 
designed  to  serve  as  a  reference  manual  for  those 
people  who  need  to  know  about  the  coordinate  systems 
and  coordinate  transformations  used  by  the  Data  Re- 
duction Division  in  the  preparation  of  missile  data. 
(Author) 


Military  Intelligence  Service  [Dept.  of  the  Armj^ 

Washington,   D.   C. 
ilANDBOOK  ON  GUIDED  MISSILES  OF  GERMANY 
AND  JAPAN.    1  Feb  46.  declassified  20  Feb  56,  21  Ip. 
MID  461;  ATI-742. 
Order  from  LC  mi$9.  60,  ph$33.  30  PB  148  367 

Naval  Ordnance  Lab.  ,  Corona,  Calif. 
FILTERING  SAMPLED  FUNCTIONS,  by  E.   D.   Fullen- 
wider  and  B.    I.   McNamee.     12  July  56,   rev.   Apr  59, 
44p.    12  refs.   Technical  memo.   no.  64-104. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  148  851 


A  method  suitable  for  use  with  a  digital  computer  in 
filtering  any  function  of  time  sampled  at  a  constant 
rate  is  described.    Each  point  of  the  output  is  found  by 
replacing  the  corresponding  point  of  the  input  with  a 
suitable  linear  combination  of  itself  with  adjacent 
values.    The  constants  in  the  linear  combination  are 
those  which  minimize  the  rms  magnitude  of  thediffer- 
ence  between  the  desired  and  the  actual  frequency- 
response  functions.    This  dependence  of  the  output  on 
both  past  and  future  values  of  input  makes  the  filter 
more  versatile  than  network  filters.    The  spectral 
density  of  the  input  need  not  be  known.    Examples  in- 
clude a  square  filter,  equivalents  of  network  filters, 
and  filters  similar  to  network  filters  but  without  phase 
shift. 


Naval  Ordnance  Lab.  ,  White  Oak,   Md. 
A  PIEZOELECTRIC  FORCE  GAGE  FOR  MEASUR- 
ING DRAG  ON  TWO-DIMENSIONAL  MODELS  IN 
THE  SHOCK  TUBE,  by  William  G.   Luke  and 
Luther  W.   Slifer.    1  Apr  59,  61p.   4  refs.  NAVORD 
rept.  6211;  DASA-I170. 
Order  from  OTS  $1.  75  PB  161  872 

The  design,  development,  testing,  and  final  evaluation 
of  a  piezoelectric  force  gage  for  measuring  drag 
forces  in  a  shock  tube  are  described.    The  gage  is  a 
one-inch  cylinder  of  square  cross  section  which,  when 
mounted,  extends  across  the  entire  width  of  the  shock 
tube.    It  has  a  central  test  section  which  is  free  to 
respond  to  applied  forces  while  the  end  sections  are 
rigidly  mounted  to  the  shock  tube  walls.    In  this  way, 
registry  o#  end  and  wall  effects  is  minimized  so  that 
the  gage  configuration  may  be  considered  two-dimen- 
sional.   The  sensing  element  of  the  gage  is  a  one-half- 
inch-diameter,  four-pile,  plastic- bonded,  tourmaline 
crystal  stack  which  is  readily  adaptable  to  other  gage 
configurations.    The  plastic -bonded  element  is  supe- 
rior in  ruggedness  to  conventional,  solder- bonded  ele- 
ments and  has  a  comparable  sensitivity  of  24  micro- 
microcoulombs  per  pound.    It  is  capable  of  withstand- 
ing forces  up  to  30  pounds.    This  is  adequate  for  shock 
pressures  up  to  10  psi  but  breakage  of  the  crystals  is 
expected  to  occur  frequently  when  larger  forces  are 
applied.    Inaccuracies  of  the  gage  are  estimated  to  be 
less  than  15  f)er  cent  under  any  of  the  test  conditions 
for  which  it  is  intended.    The  errors  result  primarily 
from  the  sensitivity  of  the  gage  to  temperature  and 
from  record -reading  inaccuracies  due  to  noise  level. 
(Author) 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
PISTON  TYPE  STRAIN  GAGES,   by  V.   C.   D.  Dawson. 
13  Jan  59,   15p.   5  refs.   Ballistics  research  rept.   11; 
NAVORD  rept.   6251;  AD-220  458. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  452 

For  the  past  several  years  piston  type  strain  gages 
have  been  used  at  the  Naval  Ordnance  laboratory's 
ballistic  range  facilities  to  record  pressures.    The 
theory  used  to  predict  the  frequency  response,  sen- 
sitivity and  pressure  limit  of  such  gages  is  presented. 
(Author) 
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Naval  Ordnance  Test  Siaticti,  China  Uke,  Calif 
THE  DEVELOPMENT  OF  THE  SQUIB  MK  1   FOR 
Uffi  IN  NAVY  ROCKET  IGNITERS,  by  R.  L.  Smith. 
6  Apr  56,  3(^.  6  refe.   NOT$  1384;  NAVORD 
rept.  5039. 
Order  from  LC  mi$2.70,  ph|4.80  PB  149  270 

The  Squib  Mk  1  was  developed  in  response  to  the  need 
in  Naval  ordnance  for  a  high-quality  squib  to  initiate 
small  metal-cased  igniters.   The  first  fully  specified 
non-proprietary  Navy  squib,  the  Squib  Mk  1  over-       ' 
comes  the  deficiencies  of  earlier  squibs  in  reliability 
safety,  and  quality  control.   The  results  erf  proof 
tewing  in  2.75-in.  folding-fin  aircraft  rocket  igniters 
f^^fi^"*^  were  entirely  satjsfaaory.    Of  more  than 
1 A  UUU.UOO  squibs  produced,  none  have  been  rejected 
(Author)  ^ 


Naval  Ordnance  Test  Station'.  China  Lake.  CaUf 
HANDBOOK  ON  THE  EFFECTIVENESS  OF  CLUSTER 
WEAPONS  AGAIN^  UNITARY  TARGETS    by  ^cS^ 
L.Dunn.    12  Jan  60,  177p.  3  ref  s  .  NOTS  TP-2382- 
NAVORD  rept.  7019;  AD- 234  857. 
Order  from  LC  mi$8. 10.  ph$^7. 30  FB  146  990 

This  repon  contains  the  results  of  a  parametric  study 
on  the  effectiveness  of  cluster  weapons  against  unitar^ 
urgets.  where  a  unitary  targat  is  a  target  such  as  a 
tank  or  ship  which  may  be  regarded  as  a  unit  for  pur- 
poses of  tactical  warfare.  The  effects  of  number  of 
bomblets    delivery  error,  ammunition  dispersion    tar- 
get length  and  width,  warhead  effectiveness  and  incli- 
nanon  of  trajectory  are  considered.  The  results  of  the 
study  are  presented  in  handbook  form  so  that  one  may 
quickly  determine  the  effectiveness  of  any  proposed 
cluster  weapon,  once  specific  falues  have  beeras- 
signed  to  the  above  parameter?.  (Author) 


Naval  Ordnance  Test  Station.  China  Lake,   Calif 
LOCKSEAL  JOINT  FOR  ROCKET  COMPONENTS,  by 
Sydney  R.   Crockett.    11  Oct  57,  56p.   2  refs 
NOTS-1492;  NAVORD  rept.  52^5;  AD- 150  474. 
Order  from  LC  mi».  60.  ph$9.ao  PB  146  529 

In  response  to  the  need  for  an  Unproved  means  of 
unjtlng  the  components  of  a  rocket,  the  Lockseal  Joint 
has  been  conceived  and  develops       It  locks  and  seals 
one  component  to  another  by  forcing  metal  from  the 
wall  d  one  uito  a  rubber-lined,   circumferential 
groove  in  the  surface  of  the  other.    In  work  to  date  it 
has  been  applied  to  1-  to  3-in. .  isoft-steel  and  hard- 
ened-st^l  motor  tubes,  and  to  i-  to  5- in. ,   soft -alum 
Inum  and  hardened-aluminum  tubes--the  walls  of  both 
steel  and  aluminum  tubes  being  erf  varying  thicknesses. 
I^jmerous  tests  have  demonstrated  its  superiority  in 

"I^l  !l'^u'f;   ^^^"^i"«  strength,  axial  alignment, 
and  producibiUty.  to  joints  now  Commonly  used  in 
rocket  design.  (Author)  " 


Naval  Ordnance  Test  Station,  China  Lake,  Calit 
itJi^l^^  °^  IGNITING  SMALL  PROPELLANT 
GRAINS  IN  A  LARGE  COMBUSTK)N  CHAMBER,  by 

NAVORD  rept.  6612;  AD-234  839 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  985 


Several  methods  of  igniting  a  short  ammonium  nitrate 
grain  housed  in  a  long  grain  chamber  were  explored. 
The  requirement  for  this  use  occurs  in  short- duration 
torpedo  tests  in  which  grains  of  considerably  less 
than  full  length  are  needed.    The  result  of  the  experi- 
nr»ental  investigation  was  an  effective  pyrotechnic 
ignition  system  for  this  situation.    The  ignition  method 
which  proved  most  successful  used  an  assembly  of 
ammonium  perchlorate  propellant  and  boron  potassium 
nitrate  pellets  on  the  ammonium  nitrate  grain  base 


Naval  Ordnance  Test  Station,  China  Lake,  Calif 
A  PHOTOMETRIC  SYSTEM  FOR  MEASURING  ' 
INTENSITY  AND  DURATION  OF  PYROTECHNIC 
SKNALS:   DESCRIPTION  AND  USE,   by 

15;™^'*^^™'^    17  Sep  58,  31p.   NOTS  2105; 

NAVORD  rept.   6408;  AD- 207  684. 

Order  from  LC  miJ3.  00.  ph|6.  30  PB  146  991 

A  description  is  given  of  the  photometric  instrumen- 
tation developed  for  the  measurement  of  the  intensity 
duration,  and  inherent  delay  of  flash  signals  used  for 
inflight  evaluation  of  missile  fuzes.    The  delay  time 
and  the  duration  are   ypically  measured  to  the  near- 
est 0.  1  mlllisec.    The  light  intensity  is  normally  read 
to  an  accuracy  of  about  5%.    This  report  serves  as  an 
operational  manual  for  the  technicians  who  use  the 
equipment  and  as  a  source  of  information  for  others 
who  may  wish  to  duplicate  the  equipment  and  methods. 


Na>^l  Ordnance  Test  Station.   China  Lake.  Calif 
PINHOLE  CAMERA  DETERMINES  SPATIAL  POSI- 
TION    ORIENTATION.    OR  DYNAMIC  SURFACE 
PRESSURE  OF  MISSILE,  bv  D  B.   Qark  and 
W.   R  Allan.    14  Apr  59.  22p.   NOTS  TP  2217- 
NAVORD  rept.   6526. 
Order  from  LC  miJ2.  70.  phf4.  80  PB  146  525 

A  new  technique  was  devised  for  measuring  the  roll 
yaw.  and  pitch  orientation  of  a  missile.    These  meas- 
urements may  be  made  while  the  missile  is  acceler- 
ating in  the  launching  tube  or  while  the  missile  is  in 
tree  flight.    The  technique  uses  a  pinhole  camera  lo- 
cated in  the  nose  of  the  missile  and  electronic  flash 
lamps  for  reference  lights.    The  camera  photographs 
the  pulsating  reference  lights  that  are  located  down- 
range- -one  on  each  side  ot  the  trajectory  line 


Naval  Ordnance  Test  Station.  China  Lake,  Calif 
ROCKET  THRUST  VECTORING  BY  USE  OF  SEC- 
ONDARY INJECTION;  A  NEW  METHOD  OF  RE- 

S^a^Sa,^ ^^^^^^'^^  ELECTRONIC  COM- 
PONENTS; TEMPERATURE- PRESSURE  PROBE  FOR 
HIGH-TEMPERATURE  GAS  STREAM/ by 
L.   T    Bankston.  E.  H.  Bartel  and  others.   3  June  60 
3p,   Technical  Brief  1;  NOTS  TP-2449. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  910 


Naval  Ordnance  Test  Station,   China  Lake.   Calif 

I^rZ^^  ^^'"^  °^  ^  '^'^'LE  RELEASED  ' 
BELOW  THE  SURFACE  OF  THE  OCEAN    by 

^*"'^^^*^*"^^^-    ^^f*-   for  June-Aug  57     3  Auir  57 
27p.   NOTS  1838;  NAVORD  re^.  5622f  AD-160  ^7 
Order  from  LC  mi$2.  70.  phK  80  PB  146  095  ' 
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Equations  of  motion  are  developed  describing  the  be- 
havior of  a  missile  at  the  water-air  interface  of  an 
ocean  after  release  of  the  missile  from  a  submerged 
position.    The  missile  is  modeled  as  a  rigid  right- 
circular  cylinder  and  is  assumed  to  execute  plane 
motion  under  the  action  of  gravity,  forces  produced 
by  surface  waves,  and  a  current  erf  constant  velocity. 
The  initial  conditions  for  the  present  problem  must 
be  derived  numerically  as  the  terminal  values  for  the 
subsurface  motion  of  the  missile  which  has  been  de- 
scribed in  a  previous  report.    A  complete  analysis  of 
the  surface  emergence  of  the  missile  requires  the 
numerical  solution  of  the  differential  equations  on  an 
automatic  computer.  (Author) 


Naval  Supersonic  Lab.  .  Mass.   Inst,  of  Tech. , 

Cambridge. 
A  METHOD  FOR  PREDICTING  THE  LIFETIME  OF 
A  NEAR  SATELLITE,   by  R.    Earl  Good.   Master's 
thesis.    Rept.  on  Contract  AF  19(604)5894.    Jan  60. 
63p.  21  refs.   Technical  rept.   418;  AFCRC-TN-60- 
287. 
Order  from  LC  mi$3.  90.  ph$10.  80       PB  148  530 

The  behavior  of  satellite  orbits  under  the  perturbing 
effect  of  atmospheric  drag  is  studied  in  order  to 
determine  the  lifetime  of  a  satellite.    The  wide  ex- 
tremes in  drag  coefficient,  velocity,  and  density 
that  a  satellite  experiences  during  one  revolution  is 
studied  for  possible  methods  of  removing  uncertain- 
ties in  the  lifetime  predictions.    By  dividing  the 
satellite  lifetime  into  three  phases  -  circularization. 
spiral  decay,  and  terminal  -  approximate  methods 
can  be  developed  to  estimate  the  satellite  lifetime  in 
each  phase.    The  method  developed  is  based  on  the 
law  of  conservation  of  energy.    It  considers  a  dif- 
ferential loss  in  energy  per  revolution  through  the 
drag;  and  then  by  integrating  for  N  number  of  revolu- 
tions, the  total  change  in  the  ellipse  shape  is  deter- 
mined per  revolution.    The  lifetime  of  the  satellite  is 
then  the  sum  of  the  revolutions  in  each  phase. 
(Author) 


Office  of  Ordnance  Research.  Durham.  N.  C. 
TRANSACTIONS  OF  THE  CONFERENCE  OF 
ARSENAL  MATHEMATICIANS  [NO.   5]  HELD  AT 
ROCK  ISLAND  ARSENAL  3-4  JUNE  1959.   May  60, 
119p.   10  refs.  OORR60-1.    AD- 237  914. 
Order  from  LC  mi$6.  00.  phJ18.  30       PB  148  218 

Contents: 

Launcher  dynamics 

An  approach  to  dimensional  analysis  applied  to  the 

dynamics  of  a  rocket  launcher  under  aerodynamic 

load 
Some  results  of  an  q^  theory  applied  to  the  buckling 

of  a  shallow  spherical  shell 
Application  of  the  Kronecker  product  in  multivariate 

interpolation 
On  the  theory  and  application  of  finite  operators 
Mathematics  in  the  theory  of  information  retrieval 
Solution  of  the  Euler  angle  transformation  equations 
The  Jet  Propulsion  Laboratory  method  for  tracking  a 

lunar  probe 
A  confidence  interval  for  Monte  Carlo  proceaures 
Earth  satellite  orbit  determination  theory 
(See  also  PB  144  052) 


Oklahoma  State  U.   Research  Foundation,  Stillwater. 
RESEARCH  DIRECTED  TOWARD  THE  DESIGN, 
DEVELOPMENT,   AND  CONSTRUCTION  OF  METEOR- 
ITIC  MICROPHONE  DETECTORS  OF   VARIOUS 
SENSITIVITIES  FOR  USE  IN  SATELLITES,  by 
H.   E.   Harrington.    Scientific  rept.   no.   1  on  Contract 
AF  19(604)5715.    15  Jan  60,   34p.  AFCRC  TN-60-229; 
AD-233  737. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  146  319 

An  electronic  system  designed  for  the  express  purpose 
of  exploiting  the  data -gathering  potential  of  a  specific 
vehicle  in  obtaining  information  regarding  the  influx 
of  micrometeor  material  was  developed.    An  acoustic 
sensing  technique  is  employed,  whereby  the  particu- 
late matter  to  be  detected  activates  a  supersonic 
microphone  device.    The  resultant  electrical  signal  is 
amplified  to  a  suitable  level,  graded  as  to  magnitude, 
and  stored  internally  by  electronic  means  for  subse- 
quent recording  and/or  telemetering  to  ground  re- 
ceiving stations  by  the  system  inherently  available 
within  the  chosen  vehicle.    ^  brief  historical  back- 
ground of  the  development  of  the  technique  is  pre- 
sented, together  with  details  of  the  sp)ecific  system 
evolved  for  this  application.    Various  design  features 
which  are  peculiar  to  this  application  are  presented 
and  discussed.    The  prototype  equipment  which  re- 
sulted from  the  development  program  was  subjected  to 
a  testing  program  to  verify  its  suitability  for  the 
anticipated  use,  and  several  sets  are  currently  under 
construction.  (Author) 


[Pacific]  Missile  [Range]  Port  Mugu,   Calif. 
INVESTIGATION  OF  SINGLE  JATO  BOOSTER 
LAUNCHINGS  OF  LTV-N-2  TYPE  MISSILE,  by  Willy 
A.   Fiedler  and  Robert  Lusser.    Rept.  on  Proj.  TED 
MTC  PA -501.  1.    20  Sep  49,  declassified.   37p.  GSR-U; 
Technical  rept.  no.  60. 
Order  from  LC  mi$3  00,  ph$6.  30  PB  148  631 

Launching  configurations  for  LTV-N-2  type  missiles 
using  one  JATO,   2KS-33,  000,  with  either  straight  or 
canted  nozzle  are  described.    The  advantages,   possi- 
bilities, and  special  problems  of  each  configuration  are 
discussed,   using  the  LTV-N-2  missile  as  an  example. 
Two  tyf)es  of  launchers  for  zero-  and  short -length 
launching  are  described.    New  methods  of  athwartship 
firing  and  jettisoning  of  the  missile  in  event  of  emer- 
gency are  discussed.    Storage  of  two  LTV-N-2  missiles 
in  the  existing  submarine  hangar  is  found  practicable. 
Combined  methods  of  c.  g.  determination  and  JATO 
thrust  alignment  are  described.  Studies  and  calcula- 
tions indicate  that  complete  reliability  can  be  attained 
with  a  single  JATXD  booster  in  zero-  and  short -length 
launchings.  (Author) 


[Pacific]  Missile  [Range]  Port  Mugu,   Calif. 
PTV-N-2  (GORGON  IV).    Final  rept.  on  Proj. 
TED  MTC  PA-503.    14  Dec  48.  declassified 
12  June  56.  26p.   Technical  rept.  no.  40. 
Order  from  LC  mi$2.  70.  phV4.  80  PB  148  626 

This  project  was  established  to  evaluate  the  C- 20-.  85C 
ramjet  power  plant  as  a  propulsion  unit,    utiliz- 
ing the  PTV-N-2  (GORGON  IV)  as  a  vehicle.    The 
first  five  free-flight  tests  were  conducted  for  the  pri- 
mary purpose  of  aerodynamic  evaluation  of  the  test 
vehicle.    Sufficient  data  were  accumulated  during 
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Ills 


these  tests  to  make  this  evaluation.    As  a  flight-test 
vehicle.   PTV-N-2  possessed  p  high  degree  of  aero- 
dynamic stability  in  both  powered  and  unpowered 
flight,   but  flight  durations  we>-e  limited  by  equipment 
failures.    Two  vehicles  were  expended  for  a  later 
ramjet  evaluation  phase.    Thcj  performance  of  the 
C-20-.  85C  ramjet  power  plar*  revealed  that  diffi- 
culties would  be  encountered    n  securing  reliabl 
operation  at  the  designed  Mac  i  number  of  0  85     The 
next  phase  of  the  PTV-N-2  fli  rht  test  program  was 
devoted  to  investigating  the  si  itability  of  five  vehicles 
as  target  P/A. 


Picatinny  Arsenal,  Dover,  nI  I 
PYROTECHNIC  SPOTTING  DE  VICE  FOR  THE 
HONEST  JOHN  ROCKET  SYSTEM,  by  Ralph  B 
Wright.   July  60.  31  p.   Technical  rept.  2691 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  877 

This  report  describes  the  development  of  a  pyrotech- 
nic spotting  device  for  the  Honest  John  rocket.   To 
meet  stringeht  requirements  ak  to  time  of  funaioning 
resistance  to  surface  heating,  ^nterchangeability  of 
units  used  to  signify  different  ^vents,  and  resistance 
to  both  vibration  and  acceleration  stresses,  a  litera- 
ture stiitty  of  initiators  and  contpositions,  as  well  as  a 
series  of  local  laboratory  experiments  and  static 
tests,  was  necessary  before  th^  first  complete  design 
could  be  attempted.   As  work  progressed,  require- 
ments were  changed,  necessitating  modifications  of 
existing  designs  or  complete  redesigning  of  the  device. 
Thus,  several  spotting  device  designs,  designated 
Types  1,  2,  3,  10,  and  13,  were  Completed  specifically 
for  the  Honest  John  rocket.   Th^  Type  13  design  takes 
into  consideration  all  mandator^  requirements  for  an 
Honest  John  rocket  spotting  device  made  up  to  the  date 
of  this  report.  Types  2,  3,  10,  ind  13  have  all  been 
used  successfully  in  Honest  Joh<i  system  flights.   This 
work  indicated  that  development  of  flash  charges  erf 
various  specific  light  intensities  and  durations,  capa- 
ble of  matching  various  light,  cimera,  and  film  con- 
ditions, would  be  useful  during  future  missile  test 
flights  employing  spotting  devicis.   (Author) 


Picatinny  Arsenal,   Dover,   N    \ 
USE  OF  CLOSED  BOMB  TEST  METHODS  FOR 
ASSESSING  81  mm  MORTAR  PROP  ELL  ANT,  by 
Lester  Shulman  and  Louis  Botte^.  July  60,   lip   4  refs 
Technical  rept.   2693. 
Order  from  LC  mi$2.  40,   ph$3.  io  PB  147  852 

The  results  obtained  from  320  closed  bomb  firings  and 
280  proof  firings  of  test  sample^  representing  14  pro- 
duction lots  of  M5  increment  prqpellant  for  the  81  mm 
mortar  indicate  a  high  degree  of  correlation,  as  shown 
by  the  statistical  "H"  test.    On  tlte  basis  of  these  re- 
sults, equations  relating  flight  velocities  and  mortar 
tube  pressures  to  closed  bomb  parameters  are  de- 
rived^ With  these  equations,   velocities  and  pressures 
for  the  81  mm  mortar  can  be  predicted  withinl2  JE, 
andl4.9%.  respectively.  (Author) 


Polytechnic  Inst,  of  Brooklyn,   N    Y 
EXPERIMENTAL  TEMPERATURE  DISTRIBUTION 
IN  A  HEMISPHERICAL  NOSE  CONE  IN  HYPER- 
SONIC FLOW,  by  S.   V.   Nardo,  John  L.   Boccio,  and 
others.    Rept.  on  Contract  Nonr-839(23).  June  59, 
56p.  3  refs.   PIBAL  rept.   no.   494;  AD- 21 8  655 
Order  from  LC  mi$3.  60,  ph$9.  .30  PB  146  581 

Results  are  presented  of  tests  on  a  hemispherical 
nose  cone  in  the  hypersonic  tunnel.   The  test  condi 
tions  with  respect  to  Mach  number  and  Reynold's 
number  correspond  to  Mach  numbers  in  the  range  of 
15  to  20  at  altitudes  of  85,  000  ft  and  higher.    The 
stagnation  temperature  was  varied  from  850°  F  to 
14000  F.    Aerodynamic  and  thermal  load  data  are 
given  in  the  form  of  pressures  along  a  meridian  of 
the  model  and  temperature-time  histories  at  various 
points  on  the  model.    Future  research  will  involve 
the  analysis  of  these  data  in  order  to  evaluate  heat 
transfer  coefficients  and  the  thermal  and  mechanical 
stresses  within  the  body.    The  hemispherical  nose 
cone  is  made  of  Type  304  stainless  steel,   has  an 
outer  diameter  of  7-3/4  in.  and  is  one  in.  thick    In- 
strumentation consists  of  13  pressure  taps  and  40 
thermocouples.  (Author) 


Rock  Island  Lab. ,  111. 
THE  EFFECT  OF  VOLATILE  CORROSION  INHIBI- 
TORS ON  MIL-B-131  BARRIER  MATERIALS    by 
E.  S.  Burke.   2  Feb  60,  21p.  10  refs.  Rept.  no. 
60-294;  AD- 234  721L. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  338 

MlL-B-131  barrier  materials  with  polyvinyl  chloride 
polyethylene  and  metallized  polyethylene-polyester     ' 
heat  sealing  films,  respectively,  and  unsupponed  films 
of  these  plastics  were  placed  in  contact  with  paper  im- 
pregnated with  dicyclohexyl  ammonium  nitrite:  a  mix- 
ture of  urea,  sodium  nitrite  and  monoethanollrnine 
benzoate;  dicyclohexylamine  caprylate;  and  an  amine 
carboxylate  and  exposed  to  temperature  cycling  for 
various  periods  of  time.  The  effect  of  these  conditions 
on  the  water  resistance  of  the  seal,  moisture  vapor 
transmission  rate,  delamination  of  the  plastic  film  and 
sea  ability  of  the  barrier  material  was  measured  as 
well  as  the  effect  of  this  exposure  on  the  tensile  and 
elongation  properties  of  the  unsupponed  plastic  films 


Rock  Island  Arsenal  Lab.  ,   111 
WET  STRENGTH  IN  ORDNANCE  PACKAGING    by 
W.   F    Garland.    21  Dec  59.   22p.   20  refs.   Rept' 
no.  59-3219;  AD-233  868L. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  147  221 

This  report  covers  the  evaluation  of  thirteen  com- 
mercially available  wet  strength  papers  of  the  kraft 
type,  1.  e. .  as  used  in  several  Military  packagine 
specifications.    Wet  strength  treatments  of  these 
papers  included:   synthetic  rubber  latices,  formalde- 
hyde resins,  fluorochemicals  and  two  treatments  not 
stated.    The  wet  tensile  strength  and  percent  wet 
strength  of  all  materials  was  considerably  greater 
than  that  of  the  two  control  materials.    As  a  group 
the  synthetic  rubber  treated  papers  showed  a  higher 
percent  wet  strength  than  the  other  papers  test^ 
Oily  one  wet  strength  treated  paper  was  effectively 
fungus  resistant.  (Author) 
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Rome  U.  (Italy). 
ANISOTROPIC  COMPOSITE  THERMAL  STRUCTURES 
FOR  HYPERSONIC  FLIGHT,  by  Luigi  BrogUo.   Tech- 
nical note  no.  1  on  Contract  AF  61(052)198.    Feb  59, 
49p.  7  refs.   SIARgraph  no.  52;  AFOSR-TN-59-1015; 
AD- 230  231. 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  707 

The  solution  is  given  for  the  instantaneous  source  of 
heat  located  at  a  generic  point  of  an  anisotropic  heter- 
ogeneous composite  body  of  whatever  shape.   The 
solution  satisfies  both  the  differential  equation  of  the 
heat  conduction  and  the  boundary  conditions  of  the 
specific  body.   Thus,  by  using  appropriate  space 
integrals  of  such  solution  and  by  leaving  all  kinds  of 
nonlinearities  (such  as  variation  of  thermal  proper- 
ties, radiation  and  so  on)  to  the  final  timewise  Integra 
tion.  a  very  general  solution  is  found.   The  solution  is 
introduced  for  the  thermal  shock  generated  by  an 
instantaneous  unit  timewise  temperature  step  at  a 
generic  point  of  a  body  of  whatever  shape.   The  solu- 
tion satisfies  the  differential  equations  of  the  dynamic 
thermal  motion  and  the  boundary  conditions  of  the 
specific  body.   Here  again  the  most  general  solution 
is  immediately  written  as  an  appropriate  space  and 
time  integral  of  the  unit  solution.    By  combining  the 
results,  the  thermal  motion  generated  by  an  instanta- 
neous heat  source  located  at  a  generic  point  is 
obtained.   (Author) 


Springfield  Armory,   Mass. 
NONDESTRUCTIVE  INSPECTION  OF  BRAZED 
CLEVIS  ON  7.  62mm  M60  MACHINE  GUN  OPERAT- 
ING ROD     GUIDE  ASSEMBLY,  by  R.   D.   Korytoski 
and  E.   H.   Abbe.    28  Dec  59,   17p.  3  refs.   SA-TR19- 
1,504.  AD- 237  235. 
Order  from  LC  mi $2.  40,  ph$3.  .30  PB  147  914 

An  investigation  was  made  in  order  to  develop  a  non- 
destructive test  method  for  the  evaluation  of  brazed 
joints  on  the  M60  guide  assembly  operating  rod.    The 
ultrasonic  resonance  method  provided  a  nondestruc- 
tive test  means  to  evaluate  the  soundness  of  brazed 
areas.    Completely  brazed  areas  produced  several 
resonance  indications  with  thickness  approximating 
0.  130  inch.    A  poorly  brazed  joint  shows  a  single 
resonance  indication  with  thickness  approximately 
0.  050  inch.    Ultrasonic  pulse  echo  method  could  not  be 
be  practically  applied.    The  ultrasonic  resonance 
method  proved  most  feasible  and  was  used  in  the  de- 
velopment of  inspection  procedures.  (Author) 

Watertown  Arsenal  Labs.  ,  Mass. 
HYDROSTATIC  TESTING  OF  COLD  EXTRUDED 
155mm  HE  SHELL,  M107,  by  C.  A.   Riddle  and 
E.  J.   Lemay.    Jan  60,   45p.   Technical  rept.  no. 
WAL  TR-763.  71/1;  AD-233  958. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  234 

Cold  extruded  155MM  HE  Shell,  Ml 07.  from  six 
different  lots  containing  exterior  surface  defects  pe- 
culiar to  the  manufacturing  process,  were  internally 
loaded  to  destruction  with  hydrostatic  pressure. 
Surface  defects  were  detectedy  by  "Magnafluxing"  and 
examination  with  a  crack  depth  indicator.    Strain 
measurements  were  recorded.   The  test  results  dem- 
onstrate that  the  type  of  surface   defects  encountered 
do  not  contribute  to  an  increase  in  the  amount  of 
strain  in  defective  surface  areas  when  compared  with 
nondefective  areas.    (Author) 


Watertown  Arsenal  Labs  . ,  Mass  . 
METALLURGICAL  EXAMINATION  OF  155mm  T387 
HE  SHELL.  byC.  A.  Riddle.  Feb  60,  14p.  Technical 
rept.  WAL  TR  763.6/1;  AD- 234  564. 
Order  from  LC  mi$2.40.  p^i$3.30  PB  147  278 

Mechanical  and  metallurgical  properties  of  four 
155MM  Shell,  HE,  T387  were  determined.  The  vari- 
ation of  properties  throughout  the  shell  length  are 
noted.  Improperly  seated  rotating  bands  are  con- 
sidered to  be  a  serious  defect  in  manufacture. 
(Author) 


Watertown  Arsenal  Labs.  ,  Mass. 
THE  RIFLING  AND  ROTATING  BAND  DESIGN  HAND 
BOOK.   SUPPLEMENT.    SECTION  3.  2.    DETERMINA- 
TION OF  BAND  PRESSURE  EXPERIMENTALLY,  by 
Francis  I.   Baratta  and  John  Campo.  Mar  60,  64p. 
3  refs.  Technical  rept.  no.   WAL  TR  760/410-2; 
AD-234  995. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  277 

This  report  is  to  be  incorporated  in  the  "Rifling  and 
Rotating  Band  Design  Handbook,  "  WAL  No.  760/410(c). 
Specifically,   some  of  the  results  of  the  "Thick  Walled 
Cylinder  Handbook,  "  WAL  no.  893/172  (PB  1 19  941), 
have  been  extended  and  presented  here  in  a  different 
manner  so  that,  by  their  use,  both  band  pressure  as  a 
function  of  travel  as  well  as  band  pressure  at  the  maxi- 
mum radial  loading  may  be  readily  determined  experi- 
mentally.   Illustrative  problems  are  included  to  better 
acquaint  both  band  and  gun  tube  designers  with  tech- 
niques involved  in  experimental  determination  of  band 
pressure. 


Watervliet  Arsenal,  N.  Y. 
ANALYTIC  DEVELOPMENT  OF  DESIRABLE  STRESS 
DISTRIBUTION  CHARACTERISTICS  IN  SEALING 
RINGS  LEADING  TO  RECOMMENDATION  OF  RING 
NO.  5  FOR  APPU  CATION  TO  CLOSED  BREECH 
LAUNCHERS,  by  M.  A.  Sadowsky.  Mar  60,  98p. 
Technical  rept.  WVT  RR-6006. 
Order  from  LC  mi$5.40,  ph$15.30  PB  146  215 

Laboratory  testing  of  closed  breech  sealing  rings  Nos  . 
1  and  4  and  the  mathematical  analysis  of  those  rings 
showed  that  they  are  prone  to  elliptic  buckling  and 
plastic  flow  due  to  stress  concentration  at  the  lips  , 
Ring  No.  5  was  then  designed  on  the  basis  of  mathe- 
matical shell  theory.  It  is  believed  that  it  will  be  as 
nearly  free  from  those  faults  as  possible.  It  is  sug- 
gested that  Ring  No.  5  be  produced  and  evaluated 
exfjerimentally.  (Author) 


Sanitation  and  Safety  Engineering 


California  Inst,  of  Tech.,  Pasadena. 
STUDY  OF  THE  PROPERTIES  OF  AEROSOLS,  WITH 
PARTICULAR  REFERENCE  TO  THE  NATURE  OF 
THE  AIR -PARTICLE  INTERFACE,  by  Alexander 
Goetz.    Final  rept.  for  1  Jan- 31  Aug  58  on  Contract 
SAph-69557.    1958,   104p.  11  refs.   Robert  A.  Taft 
Sanitary  Engineering  Center  Technical  rept.  A58-10. 
Order  from  LC  mi$5.70,  ph$l6.80         PB  149  189 
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Pa^'  R     -^  J!''°*°^  spectrometer  and  its  application 
fan  B.    The  bacteriological  irritation  analogue  (BIA) 
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Naval  Civil  Engineering  Lab.  .  Port  Hueneme    Calif 
ABC  DECONTAMINATION  EQUIPMENT  FOR  PER 

AD  23^  875       ■       ^    ^  ''^^^-  ^^^^  ^^^    ^^' 
Order  from  LC  mi$2.  40.   ph$3.  30  FB  146  969 

A  60  man  per  hour  portable  shower  unit  was  designed 

Irctic  h"''"''"^"?  "'  '^'^'  """^"  °f  personneUn 
rec  rcSlrT       '•    ^  '^*^''  *"«^^  ^^'^'  treatment  and 
JfJ^f^         ^^T""  *^^  '"^^"^^  ^°  minimize  the 

t^  cLn^rr"'"^!*"'"  ''°^^«««  ^'^P^^^^'  ""der  arc- 
tic   conditions.    Tests  on  the  shower  waste  recircula- 

oSai'r^'^"^  ''"""^  '""^  satisfactory  results  SLld^ 
obtained  on  atomic  and  biological  agents,   but  the  allow- 
able time  interval  before  staning  chemical  agent  de 
contamination  proved  to  be  so  brief  that  no  miss  decon 
caur^Th  "''^  ''^'''  ^  considered  effective     i 
r?^    o       i  '"herent  dangers  of  the  recirculating  sys- 
ZTi'J?  '"f'^'^^1  *a«hing  kit  wae  devised  as  a^aUeV 
na  ive  to  the  shower  unit.    The  individual  washing  kit  Is 
safer  and  more  economical  for  atomic  and  biol^ici 
decontamination,  but  neither  system  is  suitablelor 
chemical  agent  decontamination.  (Author) 


Ship  Buildi 


David  Taylor  Model  Basin,  Washlnjrton    D    C 
COMPARATIVE  SEAKEEPlkl  ¥3-^  AT  ^F 
DAVID  TAYLOR  MODEL  BASIli.^TOE  JeTOER 

Sn     1^      f      o       ^^'  ^yGeorgeiP.   Stefun.    May  60 
Jop.    13  refs.   Rept.   1309  '  "»y  w, 

Order  from  LC  mi$3.  00.  ph$6.  30         PB  148  653 
Comparative  results  are  presented  of  seakeeping  tests 

^sin7^;".:e"r  r,"  ^^  °^^*^  Taylor^^^^r  '' 
oasin  (  rMB),   the  Netherlands  Ship  Model  Basin  fNSMR\ 
and  Che  Admiralty  Experiment  Works  (AEW)     Abn^ 
description  is  given  of  the  test  metl^ods  Sby  fhe 
Itl^'h'^L^'/"  ^«-«="""  With  the  tjst  pr^ramiim- 
t^  ^'^^ International  Towing  Tank  Co^ere^ce 
UI  IX.).    The  results  of  the  wave  te$ts  are  comoared 
with  respect  to  resistance,   shaft  rpm.  hiveTmrtT" 
Hide,  pitch  amplitude,  and  phase- angle  measur^menr 
Tlie  comparisons  indicate  that  fair  fgrerment  ar^onJ* 
but  Ll^wh"'^  "*"h'  '°^  "^°"  °^  tlftestTondmoZ 
of  low  m<Se1  s^*"  discrepancies  eiist  for  conditions 
or  low  model  speeds  and  for  large  wove  amplitudes 
The  reasons  for  discrepancies  are  discusTS  t^ether 
with  recommendations  for  improvedicorrel^io^s  for 
future  seakeeping  test  results     (Author) 


Stevens  Inst.  ofTe:h.,  Hoboken, 


Davidson  Lab 
N.  J. 

EFFECT  OF  APPENDAGE  AND  HULL  FORM  om 

KyDRODVNAMICCOEFF,C.ENTsTpStSFACE 
SHIPS,  by  StavrosTsakonas.    Rept    or  Contra rr 

.    „  .  I 

PB  147  083 


Order  from  LC  mi$3.  90,  ph$10.80 


Tests  were  made  to  determine  the  hydrodynamic  coef- 
ficients in  the  yaw  plane  of  EET  Model  842  (of  the 
Taylor  Standard  Series)  with  skegs  of  varying  size 
shape  and  position.    Similar  experiments  were  con- 
ducted with  flat  plates  having  the  same  profile  area  and 
geometry  as  the  various  configurations     The  stat!ca^ 
damping  hydrodynamic  coefficients  were  determ.i^d   '^ 
for  various  angles  of  attack  by  means  of  straight 

a?m  Str^r^^"''  ""'^  ^^  .nterpolat.on  of  rotat.ng- 
arm  data.    Comparison  of  the  straight -course  results 
with  those  derived  by  linear  interpolatioH^fThe 
rotating-arm  data  show  excellent  agreement.    Investi- 

rC"the;"H°::H'  "^^  ''''''  '^'^''^^  similantyT 
ZZV      ^y'^^«^y"«'^ic  characteristics  of  a  model 
and  those  of  a  corresponding  plate.   An  attemw  to 

re^ard'tr,"'"^""'^  °'  '^'  "^^P'^^^  coeffSfs    n 
mill    f   l^etermin.ng  the  stability  indices  for  a  ship 
model  of  the  same  profile  area  is  included.   (Author) 

George  Washington  U.  .   Washington    D    C 
AN  APPROACH  TO  THE  PROBLEM  OF  ALLOW- 

on''r^''''''Kf.''^^^^™^•   by  Sheldon  Haier     Rept 
on  Contract  Nonr-761(05).    20  Aug  59.   32p.  7  refs 
Serial  T- 108/59;  AD-226  119  P-   /  rers. 

Order  from  LC  mi$3.  00.  ph$6.  30  PB  148  157 

r^^TT'^'^^^'"'^  °^  ^^  allowance  list  problem  is 
he  specification,   in  advance,  of  the  range  and  quan 
tity  of  commodities  to  be  stocked  on  vesfels  to  meet 
varying  demands  under  conditions  of  uncertainty 
where  the  supply  of  commodities  is  subject  to  a  snace 

aTem™"' ''  "f "  ''  °^'"''  P°"'»"-  -^^"'"^ T.    An"^'' 
a  tempt  ,s  made  to  explore  the  process  of  evaluating 
alternative  allowance  lists,  the  commodities  of  wh"ch 
rZ  ^/'"'"^  °"'y  °^'''"^"y-    "^^  assumption  was 

parts  with  high  and  low  military  worth  can  be  distin- 
guished.   Criteria  of  allowance  list  efficiency  J  e^  by 
other  investigations  are  organized  into  2  groups- 
range  measures  that  take  into  account  the  number  of 
ml//^"'  ^r'  demanded  but  not  stocked,   and  d^pth 
measures  that  indicate  the  extent  to  which  stockS 
parts  are  stocked  in  insufficient  quantities.    Sv^^a I 

^ant'e"Ind  dln.n''^^'^  ^°  supplement  the  conventTonaJ 
range  and  depth  measures.    These  were  designed  to 
determine  the  range  of  exchange  rates  betwefn  hi^h 
and  low-worth  parts  for  which  one  allowance  list  fs 
preferable  to  another. 


Georg.^  Washington  U.  ,  Washington    D    C 

^RT^T^''''^  T  ^'^^^^^^  USAGE  DATA, 
PART  2,  by  Mina  Haskind  Gourary.    Rem    on 

^^D  sT  f2rr'/'°r^'  ^""^^^^  Nonr-761(0.5). 
iiep:>y,   12p.   3  refs.   Serial  T- 110/59-  AH- 99ft\/i 

Order  from  LC  mi$2.  40.  ph$3.  30  °/'''  ^p^  f  Jg  586 

An  examination  is  made  of  cruiser  electronic  parts 

TZfeuT^'^ur^'^rr  "-^-^-I)-    Tabul^tio'ns  are 
nals     -?^.«  the  actual  demand  for  electronics  mate- 
^r  of  t^nsLr^  ^^'  P'^'^'^^  information  on  thenum- 
w!rh  1  I        "°"^  P^'  ^"^"^'■:  «"  the  frequency 
with  which  Items  are  demanded  during  a  stattxJperuxl 
of  time;  on  the  total  quantity  used  during  a  statS 
time  period  of  a  given  itemf  and  on  the  distr  buUon 
of  usage  among  the  ship  itself,  shipyards,   tenders 
and  other  activities.  itnuers. 
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George  Washington  U. ,  Washington,  D.  C. 
SIMULATIONS  OF  ALTERNATIVE  ALLOWANCE 
LIST  POLICIES,  by  Henry  Solomon  and  Marvin 
Denicoff.    Rept.  on  Logistics  Research  Project,  Con- 
tract Nonr  761(05).    25  May  59,  36p.  4  refs.  Serial 
T-102/59;  AD-216  826. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  584 

A  simulation  is  described  to  permit  an  evaluation  of 
alternative  pxalicies  for  constructing  allowance  lists 
for  naval  vessels.   The  research  program,  the  allow- 
ance list  test  program  (ALTP),  aims  to  increase  the 
supply  endurance  and  self-sufficiency  of  combatant 
ships  through  the  medium  of  improved  allowance 
lists.   The  following  factors  are  considered:  endur- 
ance loading,  the  period  of  support,  criteria  for  se- 
lecting the  range  and  depth  of  insurance  items,  and 
the  storage  limitation  of  the  ships. 


Naval  Technical  Mission  in  Europe. 
GERMAN  SUBMARINE  DESIGN.  1935-1945,  by 
W.  R.  Ignatius,  H.  A.  Arnold  and  others .  July  45. 
declassified  15  Dec  53,  48p.  Technical  rept.  312-45. 
Order  from  LC  mi$3.30.  ep$9.30  PB  146  556 

This  report  was  released  for  sale  to  the  public 
1  Aug  60. 

From  strategic  considerations  the  basic  offensive 
weapon  of  the  German  Navy  in  World  War  II  was  the 
submarine,  even  as  it  was  in  World  War  I.   After  the 
long  naval  holiday  between  1918  and  about  1935,  the 
German  submarine  building  program  started  with  a 
clean  slate.   Numerous  types  were  designed  and  actual 
construction  ran  into  almost  unbelievable  numbers. 
Many  design  changes  were  made  during  the  course  of 
the  war.  The  way  ultimately  led  to  the  design  of  an 
intricate  and  interesting  vessel  based  upon  a  new  con- 
cept of  submarine  warfare,  according  to  which  sub- 
marines must  remain  submerged  indefinitely.,  attain 
speeds  heretofore  considered  impossible,  operate  at 
great  depths ,  and  must  be  highly  maneuvcrable. 


Naval  Technical  Mission  in  Europe. 
LOSS  OF  THE  GERMAN  BATTLESHIP  TIRPITZ  ON 
12  NOVEf.fflER   1944,  by  T.  G.  Springer"a^id 
E.  B.   Hitchcock.   Aug  45,  declassified  2  July  59,  3lp. 
4  refs.  Technical  rept.   222-45. 
Order  from  LC  mi$3.  00,  ep$7.  80  PB  146  552 

This  report  was  released  for  sale  to  the  public 
1  Aug  60. 

The  German  Banleship  "Tirpitz"  while  at  anchor  in 
Tromsoe  Fiord,  Norway  on  the  morning  of  12  Novem- 
ber.  1944  was  attacked  by  two  (2)  formations  of 
British  Lancasters  which  dropped  a  total  of  29  "Tall- 
boy" bombs.    Each  of  these  bombs  had  a  total  weight  of 
12,  000  pounds  including  a  5,  200  pound  Tropex  explo- 
sive charge.    All  bombs  evidently  landed  to  port  of  the 
ship's  centerllne.    There  was  one  confirmed  direct  hit 
and  probably  two  others.    At  least  seven  bombs  landed 
in  the  water  within  the  torpedo  net,  two  or  three  very 
close  to  the  ship.    There  was  extensive  structural 
damage  on  the  port  side,  and  a  tremendous  amount  of 
water  swept  into  and  over  the  ship.    Efforts  to  keep 
the  "Tirpitz"  upright  were  unsuccessful  and  she  cap- 
sized about  7  minutes  after  the  first  bomb  struck.  She 


is  now  resting  on  the  bottom  of  Tromsoe  Fiord  at  an 
angle  of  about  135  degrees  with  her  superstructure 
buried  in  the  mud. 


Naval  Technical  Mission  in  Europe. 
PROJECTED  BATTLESHIPS  OF  GERMAN  NAVY, 
CONSISTING  OF  TWO  TYPES  KNOWN  AS  "O"  AND 
"H"  AND  SOME  PROJECTED  TYPES  KNOWN  AS  "H" 
41,  "H"  42,  "H"  43,  AND  "H"  44.  by  K.  S.  Brown 
and  C.  A.  Stuelcken.  Oct  45.  declassified  2  July  59, 
40p.   Technical  rept.  526-45. 
Order  from  LC  mi$3.  00.  ep$7.  80  PB  146  557 

This  report  was  released  for  sale  to  the  public 
I  Aug  60. 

Data  has  been  assembled  on  the  projected  types  of 
battleships  to  show  the  overall  characteristics  and  to 
allow  for  a  brief  comment.    A  virtually  complete  set  of 
contract  plans  for  type  "O"  is  furnished,  as  well  as  an 
assortment  of  contract  plans  and  arrangement  plans 
for  type  "H".    Only  the  principal  characteristics  of 
types  "H"  41,  "H"  42.  "H"  43  and  "H"  44.  are  known. 


Reed  Research.   Inc. .   Washington,   D.  C. 
INVESTIGATION  OF  HULL- SUPERSTRUCTURE 
INTERACTIONa    Final  rept.  on  Contract 
NObs-r72338].    Aug  58,   30p.   14  refs.  AD-218  85IL 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  674 

Analytical  studies  and  model  experiments  were  made 
of  the  stresses  induced  in  a  destroyer  by  longitudinal 
bending  loads,   with  particular  reference  to  the 
stresses  in  the  deckhouse  and  the  main  deck  and  the 
effect  on  these  stresses  of  providing  an  expansion 
joint  in  the  deckhouse.    Several  theoretical  ap- 
proaches are  reviewed  and  some  extensions  are  de- 
veloped.   Calculations  by  4  different  methods  were 
made  of  the  longitudinal  stresses  in  the  Q-1  deck  for 
the  portion  of  the  deckhouse  abaft  the  expansion  joint. 
The  loading  of  the  ship,  used  for  the  computations, 
was  that  proposed  for  the  full-scale  test  of  the  DD931 
class  destroyer.    A  common  assumption  in  all  the 
calculations  was  that  the  deck  is  infinitely  stiff  so 
that  there  is  no  vertical  movement  of  the  deckhouse 
relative  to  the  hull. 

FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Food 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,   D.  C. 
FOOD  PRESERVATION  (EXCEPT  BY  IRRADIATION) 
(1950-1960).    May  60,   lOp.   125  refs.  OTS  Selective 
Bibliography  SB-412. 
Order  from  OTS  $0.  10  OTS  SB-412 

A  bibliograprtiy  of  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.  S.  Government  Research 
Reports  and  Technical  Translations.    Reports  are 
listed  in  categories  as  follows :  d^ydration,  freezing, 
and  food  preservation,  general. 


it 
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Purdue  U.   Agricultural  Ex  jeriment  Station. 

Lafayette,   Ind. 
THE  FEASIBILITY  OF  UTILIZING  IONIZING  RA- 
DIATION TO  INCREASE  liiE  STORAGE  LIFE  OF 
POTATOES,  by  M.   Workma^i,   N.   K.   Ellis,  and 
M    Patterson.   Rept.   no.    11  (Final)  for  1  Nov  56- 
30  Apr  .59  on  Contract  DA  l^-129-qm-789.    [1959] 
78p.   File  no.   S-557;  AD-23fi  086. 
Order  from  LC  mi$4.  50,  pl^$I2.  30 


The  influence  of  5  dosages  (4  gamma  irradiation  on 
White  Sebago,   Katahdin,   Rijsset  Burbank  and  Red 
Ptxitiac  potatoes  is  describ^.    The  dosages  used  were 


5.0,  7.5,   10. 0,    12.5,  and 
were  given  different  curing 


PB  147  223 


5.  0  kilorep.    The  potatoes 
treatments.    Storage  was 


at  41°,  47°,  and  55°F.    Maximum  storage  period  was 
two  years.    The  influence  o^  decay,  weight  loss, 
sprouting,  internal  discoloration,   specific  gravity 
and  other  factors  is  cons id<  red.  (Author) 

MACHINERY,  FABtlCATION,  AND 
ACCESSORY  eOUIPMENT 


Technical  Operations,   Inc.,   Burlington,   Mass. 
AN  EXPERIMENTAL  STUIJY  OF  FRETTING  AND 


GALLING  IN  DENTAL  C( 
Batter  and  F.  Everett  Reec 
NObs -72304.  June  58,  60p.| 
AD-212  761. 
Order  from  LC  mi$3.  60, 


•LINGS,   by  John  F. 
Final  rept.  on  Contract 
Rept.   no.   TOI58-20; 


i$9.  30 


PB  148  854 


Specimens  of  materials  us^  in  dental  couplings  were 
tested  in  a  simplified  wear  test  machine  which  dupli- 
cated as  closely  as  possibl?  the  actual  wear  conditions 
existing  in  operating  couplings.    The  wear  patterns 
that  were  obtained  by  tests,  of  short  duration  on  this 
machine  duplicated  those  f^und  in  service.    The  re- 


sults of  tests  covering  the 


variables,   load,   speed, 


duration,  amplitude  of  motjion,  surface  finish  and 
hardness  are  presented  together  with  discussions  of 
the  effects  of  these  variablies.  (Author) 


Engines  and  Propulsion  Systems 


Air  Force  Special  Weapo|is  Center,  Kirtland  AFB, 

N.  Mex. 
AN  INTRODUCTION  TO 
by  Kenneth  R.  Chapman. 
AFSWC-TN-60-9. 
Order  from  LC  mi$3.  30,  i)h$7.  80 


NUCLEAR  PROPULSION. 
Apr  60,  49p.    18  refs. 

PB  148  344 


Propulsion  d  rocket  vehic  es  by  means  of  energy 
from  the  nuclear  fission  process  is  discussed  in 
nonscientific  terms.    A  single  parameter  (specific 
impulse)  is  used  for  compering  propulsion  schemes. 
Nuclear  and  chemical  roc|et  engines  are  compared; 
various  means  of  using  nuclear  energy  for  rocket 
prc^ulsion  are  described;  a  brief  discussion  and 
propulsion  requirements  i^i  three  selected  missions 
is  included.    Appendixes  c^rify  derivation  of  some 
equations  used  in  the  text  bnd  to  introduce  some 
reactor  concepts  to  those  headers  not  familiar  with 
nuclear  reactors.  (Authoil) 


BeslerCorp.,  Emeryville,  Calif. 
DESIGN  STUDY  OF  A  STEAM  POWER   SYSTEM  FOR 
A  LANDING  CRAFT,  by  Wilham  J.  Besler  and  John  L. 
Boyen.    Rept.  on  Contract  Nonr- 21 59(00).    30  Sep  57. 
105p.   AD- 157  190. 
Order  from  LC  mi$5.70,  ph$l6.80  PB  146  571 

Design  studies  were  conducted  on  775-hp  steam-engine 
power  plants.   The  units  are  to  be  quiet,  flexible,  light, 
inexpensive,  efficient,  and  dependable  for  installation 
in  high-performance  landing  craft.   The  specifications 
for  the  power  system  are  summarized.   The  plant 
would  be  a  compound  steam  engine  with  a  forced - 
circulation  boiler  operating  at  7400  Ib/hr  and  1200  psig 
at  760OF.   The  speed  erf  the  engine  at  full  output  would 
be  2200  rpm.   The  boiler  efficiency  would  be  about 
83%.  and  the  engine  efficiency  would  be  76*^  (percent- 
age of  Rankine). 


Lockheed  Aircraft  Corp.  ,  Sunnyvale,  Calif. 
A  PROPULSION  DEVICE  USING  AN  EXPLODING- 
WIRE  PLASMA  ACCELERATOR,  by  W.    L.   Starr. 
Dec  58,  20p.   LMSD-418  236. 
Order  from  LC  mi $2.  40.  ph$3.  30  PB  147  640 

A  device  that  accelerates  a  plasma  derived  from  an 
exploding  wire  to  velocities  of  8  x  10^  cm/ sec  has 
been  developed.    A  description  of  the  experimental 
apparatus  used  and  the  results  attained  is  given  in 
thifa  report.    The  impulse  produced  is  about  103dyne 
sec  and.  for  a  firing  rate  of  1  sec'l,  a  thrust  of  50 
dynes/cm^  is  presently  attainable.    A  brief  analysis 
of  the  accelerating  forces  and  their  dependence  on 
circuit  parameters  is  also  presented.    Planned  im- 
provements should  result  in  increases  in  both  the 
impulse  a,,d  propellant  velocities.    (Author) 


Manufacturing  Equipment  and  Processes 


Brush  Beryllium  Co. ,  Cleveland,  Ohio. 
FABRICATION  OF  BERYLLIUM  WIRE,  by 
A.  G.  Cross,  Jr.,   R.  G.  O'Rourke,  and  W.  W.  Bea- 
ver.   Progress  rept.  no.  2,   16  Dec  58-15  Feb  59,  on 
Contract  NOas-59-6030-C.  [1959]  14p.  2  refs. 
AD-215  613. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  617 

Extensive  true-stress  -  true-strain  tensile  testing 
was  performed  on  hot-pressed  QMV  beryllium.    Using 
analytical  expressions,   it  is  estimated  that  reductions 
in  area  at  850°F  by  wire  drawing  of  at  least  35%  may 
be  made  between  stress -relieving  treatments.    A 
process  consisting  of  cold  compacting  canned  powder 
by  swaging,   sintering  the  compacts  to  make  extrusion 
blanks,  and  warm  extruding  the  blanks  to  draw  stock 
has  been  partially  investigated.    It  was  found  that  a 
critical  compact  green  density  existed.    Swaging  be- 
yond this  point  destroyed  the  compact.    Initial  drawing 
experiments  at  850°F  have  been  made,  and  these  indi- 
cate that  large  reductions  in  area  per  pass  are  more 
desirable  than  light  reducticms  from  the  standpoints  of 
surface  and  lubrication.    (Author) 
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Naval  Research  Lab.  ,  Washington,  D.  C. 
THE  EFFECT  OF  NEUTRON  IRRADIATION  ON 
THE  CHARPY  V  AND  DROP- WEIGHT  TEST  TRAN- 
SITION TEMPERATURES  OF  VARIOUS  STEELS 
AND  WELD  METALS,  by  J.   R.  Hawthorne  and 
L.  E.  Steele.    Final  rept.  27  May  60,  28p.   4  refs. 
NRL  rept.   5479. 
Order  from  OTS  $0.  75  PB  161  448 

Charpy  V-notch  and  drop-weight  specimens  were 
used  to  determine  changes  in  transition  temperature 
for  various  steels  and  weld  metals  irradiated  in 
different  nuclear  and  thermal  environments  to  inte- 
grated fast- neutron- flux  exposures  to  1  x  10*^"  NVT 
(>1. 0  Mev).    The  Brookhaven  Graphite  Reactor,  the 
Oak  Ridge  Low  Intensity  Test  Reactor,  and  ARCO 
Materials  Testing  Reactor  were  used  for  the  irradia- 
tions at  ten^eratures  under  200°F  and  at  575*^F.    Ir- 
radiations to  integrated  fast- neutron  flux  levels  of 
5  X  10^8  NVT  effected  40°  to  100°F  shifts  in  transi- 
tion temperatures.    Increasing  the  irradiation  tem- 
perature from  200OF  to  575°F  significantly  de- 
creased the  radiation- induced  damage.    Transition- 
temperature  shifts  in  the  order  of  250°F  were  de- 
veloped for  materials  irradiated  at  temperatures  less 
than  200°E  to  an  integrated  fast- neutron  flux  dosage 
of  1  X  10  "  NVT.    Post- irradiation  heat  treatment  re- 
vealed that  recovery  of  properties  may  be  obtained 
by  650°F  annealing.    Comparison  of  Charpy  V  and 
drop-weight  nil-ductility  transition  temperature 
shifts  for  17  material  irradiations  demonstrated 
excellent  correspondence  in  the  evaluation  of  irradia- 
tion effects  by  these  two  test  methods.    (Author) 


Rodman  Lab. ,  Watertown  Arsenal,  Mass  . 
EPOXY  RESIN  DIES  FOR  INVESTMENT  CASTING 
PATTERNS,  by  Francis  C.  Quigley  and  Eugene  DeLuca. 
Dec  59,  8p.  6  refs.  Rept.  no.  RPL  13/8;  AD- 234  073. 
Order  from  LC  mi$1.80,  ph$1.80  PB  147  231 

TTie  resin  system  is  compatible  with  the  materials 
employed  in  the  conventional  die-making  processes 
and  can  readily  replace  soft  metal  alloys  as  a  casting 
medium  in  the  production  of  wax  pattern  dies  .   The 
plastic  die  offers  definite  advantages  over  its  metal 
counterpan  including  simplified  construction,  re- 
duced handling  weight ,  and  reduced  costs  .  The  sur- 
face finish  and  dimensional  reproducibility  of  wax 
patterns  produced  in  a  resin  die  parallel  those  of  wax 
patterns  produced  in  a  machined,  metal  die.  (Author) 


Rodman  Lab. ,  Watertown  Arsenal,  Mass. 
A  MACHINING  PRODUCTION  FUNCTION,  by  Roy 
MennelL  Dec  59,   lOp.  9  refs.   Rept.  no,   RPL  23/10: 
AD-2:>3  855. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB'  147  232 

A  general  production  function  is  derived  based  on  a 
generalization  of  machining  data  to  describe  all  com- 
binations of  the  inputs  -  tools  and  machines  -  neces- 
sary to  give  any  production  rate.    A  method  is  devel- 
oped for  solving  for  the  minimum  cost  combination  ot 
inputs  with  the  result  that  optimum  number  of  machines 
assigned  and  cutting  speed,  as  well  as  the  resulting 
cost,  are  determined.    (Author) 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
FEASIBILITY  STUDY  OF  PLASMA  WELDING  OF 
REFRACTORY  METALS,  by  Jess  W.  Wilson.    Prog- 
ress repjt.  no.  3,  1  Nov  59-1  Mar  60,  on  [Contract 
NOas-59-6234C]  22  Mar  60,  4p.    SRI  Proj.  SU-2927. 
Order  from  LCmi$  1.80,  ph$1.80  PB  148  425 

The  high  power  density  and  high  heat  transfer  rate  of 
a  plasma  Jet  make  it  of  interest  as  a  possible  welding 
tool  for  the  refractory  metals,  such  as  Ta,  Mo,  Ti. 
Zr,  and  W.   The  possible  advantages  of  such  an  instru- 
ment are  less  contamination  and  a  smaller  heat- 
affected  zone  arising  from  the  shorter  heating  times 
and  consequently  higher  welding  speeds.    In  this 
feasibility  study  the  construction  and  operating  charac- 
teristics of  a  small -diameter  plasma  torch  are  being 
studied.   (See  also  PB  145  814) 

Transport,  Traction  and  Hoist  Facilities 


Arctic  Aeromedical  Lab.,  Ladd  AFB,  Alaska. 
MODIFICATION  OF  WEAPONS  CARRIER  FOR  CROSS" 
COUNTRY  USE  OVER  TUNDRA,   SNOW  AND  SAND, 
by  Jack  Castle,  Jr.    Sep  57,  8p.   Technical  note  AAL- 
TN-57-41. 
Order  from  LC  mijl .  80,  .ph$l .  80  PB  146  631 

It  is  recommended  that  the  AC&W  squadrons  be  fur- 
nished 3/4  ton  vehicles  equipped  with  U.S.  Royal 
Knobby  Implement  tires  17:00  x  16  for  use  in  unim- 
proved areas,  and  that  the  modified  vehicles  be  locked 
into  the  4 -wheel  drive  gear,  thereby  causing  an  even 
pull  on  all  four  wheels. 


Detroit  Arsenal,  Center  Line,  Mich. 
M-56  PNEUMATIC  COMBAT  BOGIE  TIRE  TESTS, 
by  James  K.  Matter  and  Walter  O.  Perrott.    18  Nov  58. 
50p.   Rept.   no.   4320  (Final). 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  532 


George  Washington  U. ,  Washington,  D.  C. 
TIME -PHASING  RELATIONSHIPS  IN  DETERMINING 
MERCHANT  SHIP  R/QLIREMENTS  FOR  OVERSEAS 
CARGO  LIFT.    PART  I.    THE  EXPORT-NO  PIPEUNE 
SYSTEM,  by  Ralph  B.  Hunt  and  Erling  F.  Rosholdt. 
Rept.  on  Lc^stics  Research  Project,  Contract 
Nonr-76I(05).    15  May  59,  92p.    Serial  T- 101/59; 
AD-217  232. 
Order  from  LC  mi$5.40.  prfi$15.30  PB  146  585 

A  methodology  is  presented  for  determining  the  num- 
ber of  merchant  ships  required  to  transpxirt  known  but 
possibly  variable  monthly  quantities  of  export  cargo 
between  the  continental  United  States  and  overseas 
ports.    It  pertains  only  to  the  situation  where  no  pipe- 
line or  traffic  exists  and  it  is  necessary  to  generate  a 
pipeline  from  the  beginning.   The  contributions  to  the 
necessary  data  made  by  the  schedule  erf  lift  require- 
ments and  a  ship's  turnaround  are  discussed.   The 
concept  of  notional  ship  and  notional  value  is  explained 
and  a  graphic  method  of  analysis  of  the  behavior  of  the 
pipeline  as  a  function  of  turnaround  time,  delivery 
period  and  lift  requirement  schedule  is  developed  and 
translated  into  complete  sets  of  equations  for  calcu- 
lating the  pipeline  build-up.   The  behavior  of  an  export 
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shipping  pipeline  under  the  qonditions  of  the  study  is 
illustrated  for  the  cases  of  iticreasing,  decreasing 
and  variable  monthly  lift  requirements  for  a  sample 
gp-oup  al  turnaround  times.   (Author) 


Land  Locomotion  Lab.  ,   Ofdnance  Tank -Automotive 

Command,   Center  Line,   Mich. 
DETERMINATION  OF  VEH!CLE  SINKAGE  PARAM- 
ETERS BY  MEANS  OF   RIOID  WHEELS    PART  I. 
by  T.   Czako  and  M.  G.   BekJter.    May  58,   37p.   Rept. 
no.   33;  AD- 235  846. 
Order  from  LC  mi$3.  00,  pl^$6.  30  PB  147  242 

The  present  way  of  determ  illation  of  stress -strain 
parameters  in  soils  by  mearis  of  rectangular  or  round 
loading  areas  is  time  consuining  and  cannot  be  per- 
formed without  alternate  mojving  and  stopping  the 
measuring  device  over  the  tferrain  under  measure- 
ment.   To  provide  a  quicker  and  continuous  method  of 
operation  which  would  enable  one  to  measure  these 
parameters  in  a  way  more  Susceptible  to  automation, 
the  use  of  rigid  wheels  instead  of  plates  has  been  pro- 
posed.   When  towing  such«wl>eels  under  varying  load, 
and  measuring  the  corresponding  sinkage,  this  new 
method  of  determining  the  discussed  soil  parameters 
W4S  successfully  tesitx.  in  d^y  and  wet  sand.    (Author) 


iicu  in  di-A 


Naval  Civil  Engineering  Ldb. ,  Port  Hueneme,  Calif. 
DEVELOPMENT  AND  TEST  OF  SLED  TRAIN 
HOOKUP  AND  RELEASE  C*:VICES,  by  Douglas  Taylor 
Final  rept.  26  Jan  60,  41p.  6  refs.   Technical  rept.  047; 
AD- 233  336. 
Order  from  LC  ml$3.00,  ph|7.80  PB  146  728 

A  sled  to  tractor -or -sled  hifch,  a  sled  train  safety  re- 
lease, and  a  drawpole  elevating  device  were  developed 
and  tested.   The  sled  to  tractor -or -sled  hitch  could  not 
be  used  with  the  tractor  winth  cable  and  was  unsatis- 
factory.  A  lor  silastic  drawpole  support,  a  modified 
Otaco  drawpole  spacer  with  Neidhart  torsional  springs 
at  each  end,  was  considered  as  a  substitute  for  the 
drawpole  elevating  device.   The  tractor  hitch  with 
safety  release  device  was  mounted  on  a  D2  LGP  snow 
tractor  and  used  by  one  man  to  couple  and  release  a 
sled  equipped  with  the  drawpole  elevator.  These  items 
are  reccmimended  for  in-service  test.   (Author) 
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Minnesota  U. ,  Minneapoli 
THE  PLASTIC  COEFFICIENTS  FOR  WORK- 
HARCCNING  MATERIALS,  iby  W.  H.  Warner  and 
P.  Mahmoodi.    Rept.  for  Junie-Oct  58,  with  revisions 
Mar-June  59  on  Contraa  AP  33(616)5449.   Apr  60, 
17p.  8  refs.    WADC  Technical  rept.  59-674. 
Order  from  OTS  $0.50         1  PB  161  886 
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In  the  establishment  of  the  fbrm  of  tlieir  generalized 
stress- strain  law  for  work-hardening  inelastic  mate- 
rials, Warner  and  Handelmnn  did  not  show  how  the 
plastic  coefficients  could  be(  evaluated  in  terms  erf 
material  properties.  This  report  first  shows  how  this 
can  be  done,  giving  the  general  form  of  the  coefficients 
for  various  states  erf  stress.   The  validity  of  the  as- 
sumptions behind  this  representation  must  be  experi- 


mentally tested;  comparison  with  existing  results  is 
carried  out  as  far  as  possible.   The  conclusion  sug- 
gests what  types  of  experiments  are  needed  to  test  the 
vabdity  of  the  law,  and  if  they  are  successful,  what 
further  experiments  are  needed  to  provide  the  infor- 
mation necessary  to  solve  various  combined  stress 
problems  analytically.  (Author) 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
PHOTCXJRAPHIC  (CHEMICALS  AND  EMULSIONS. 
June  60,  8p.  112  refs.   (DTS  Selective  Bibhography 
SB-417. 
Order  from  OTS  $0. 10  OTS  SB-417 

A  bibliography  of  reports  listed  in  the  two  OTS  monthly 
abstract  Journals:  U.S.  Government  Research  Reports 
and  Technical  Translations.    Reports  listed  were 
added  to  the  OTS  collection  during  the  period  1950  to 
July  1960. 


Owens  -  Ctoming  Fiberglas  <3orp. ,   Newark,   Ohio. 
INVESTIGATION  OF  GLASS- METAL  COMPOSITE 
MATERIALS,  by  Herbert  B.  Ailes.    Annual  progress 
rept.  no.   2,   15  Mar  56-15  Mar  57.  on  Contract 
NOrd-15764.    29  Mar  57.   34p.   4  refs.  AD- 153  297. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  149  620 

Several  major  variables  in  the  vacuum  injection 
technique  of  compositing  Al  and  Al-coated  glass  fibers 
were  studied  to  obtain  improved  composite  strengths. 
The  best  tensile  strengths  were  obtained  with  14S  or 
23S  Al  matrix  alloys.    It  was  possible  to  increase  the 
glass  concentration  of  a  glass  reinforced  Al  compos- 
ite by  heating  the  compxjsite  above  the  melting  point 
of  the  Al  alloy  and  allowing  the  Al  to  run  out  of  the 
composite  under  the  force  erf  gravity.    A  glass  rein- 
forced Al  bar  0.  45  in.   in  diameter  was  hot  rolled. 
Reductions  of  1.  5%  pass  resulted  in  a  total  reduction 
of  20%.    A  complete  set  of  physical  properties  is 
being  compiled  on  a  standard  composite  of  Al  rein- 
forced with  Al-coated  fibers.    Composites  of  glass  re- 
inforced Al  were  made  by  hot  pressing  longitudinally 
oriented  Al-coated  fibers;  measured  strengths  are 
presented.    Orienting  the  fibers  in  2  perpendicular 
directions  decreased  the  strength  by  about  60%.    Ck)m- 
posites  made  of  Al  reinforced  with  bare  glass  fibers 
gave  maximum  strengths  of  10.  5(X)  psi  at  75°F. 
Glass  reinforced  Al  tubes  1  in.  in  diameter  made  by 
the  vacuum  injection  technique  showed  that  rim 
stresses  comparable  to  tensile  strengths  of  the  stand- 
ard composites  are  feasible.    (Author) 


Adhesives  and  Sealants 


Naval  WeajXMis  Plant.  Washington,  D.  C. 
COMPARISON  OF  AWIESIVE  SYSTEMS  FOR 
STRUCTURAL  BONDING  OF  ALUMINUM,  by 
Richard  L.  Nutt  and  William  Lurie.    27  Apr  60.  9p. 
NWPW-T-8-60;  NAVORD  rept.  6953.  Part  2. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  148  359 
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Tensile  lap -shear  tests,  using  various  combinations 
of  primers  and  adhesives.  were  conducted  at  several 
temperatures  to  obtain  comparative  values  for  the 
^fWP- developed  adhesive  system  and  several  alterna- 
tive systems  for  structural  bonding  of  aluminum.    Of 
all  the  systems  tested,  the  NWP-developed  system 
was  found  to  have  the  best  combination  of  satisfactory 
strength  properties,  and  uniformity  of  strength  level 
over  the  temperature  range  tested.    (Author)   (See 
also  PB  148  358) 


Naval  Weapons  Plant.  Washington,  D.  C. 
DEVELOPMENT  AND  EVALUATION  OF  AN 
ADHESIVE  SYSTEM  FOR  STRUCTURAL  BONDING 
OF  ALUMINUM,  by  Ruth  S.   Kobler,  William  Lurie, 
and  Richard  L.   Nutt.    20  Apr  60.  24p.    13  refs. 
NWPW-T-4-60;  NAVORD  rept.  6953,  Part  1. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  148  358 

On  the  basis  of  a  preliminary  literature  survey  cover- 
ing the  field  of  adhesives  and  adhesion,  an  adhesive 
system  formulation  and  associated  fabrication  tech- 
niques were  selected  and  recommended  for  use  in 
the  developmental  fabrication  of  the  aluminum  tail 
assembly  of  the  LITTLE  LULU  weapon.    In  order  to 
confirm  the  conclusions  and  recommendations  de- 
rived from  the  literature  survey,  an  evaluation  of 
this  adhesive  system  and  its  associated  procedures 
was  conducted.    Effects  of  several  processing  varia- 
bles were  determined.    The  optimum  combinatidn  of 
these  variables  resulted  in  average  tensile  lap- shear 
values  (3728  psi  at -670F.  3736psiat  830F.  and  2784  psi 
at  160OF)  which  were  in  excess  of  the  requirements 
established  for  the  system,  and  also  in  excess  of 
the  requirements  of  MIL- A- 5090C.    The  peel 
strength  test  values  obtained  (approximately  21 
in.  -lb.  /in. )  were  considerably  above  those  quoted  in 
the  literature  for  the  individual  constituents  of  the 
system.    (Author) 

Ceramics  and  Refractories 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
INVESTIGATION  OF  SINTERABLE  POWDERS  AND 
PROPERTIES  OF  BERYLLIA  CERAMICS,  by  James  E. 
Johnson,  A.J.  Smalley,  and  Winston  H.  Duckworth. 
Rept.  for  15  Feb-31  Dec  59  on  Electrical  and  Elec- 
tronic Materials,  Contract  AF  33(616)6238.   Apr  60, 
24p.  5  refs.    WADD  Technical  rept.  60-108. 
Order  from  OTS  $0.75  PB  161  891 

Information  was  developed  on  the  effects  of  processing 
variables  and  microstructure  on  the  fracture  strength 
erf  ceramics  made  from  sinterable  oxide  powders.  The 
characteristic  of  high  strength  being  associated  with 
low  porosities  and  small  average  crystal  sizes  was 
observed  in  ceramics  of  both  MgO  and  BeO,  but  no 
quantitative  correlation  was  found.   Highest  strengths 
were  obtained  when  time  and  temperature  of  sintering 
were  sufficient  for  densifi cation  above  about  96  per 
cent  of  theoretical,  provided  that  the  sintering  time 
and  temperature  was  insufficient  to  give  crystal  sizes 
larger  than  the  smallest  observed,  5-6  microns  for 
BeO  ceramics  and  10  microns  for  MgO  ceramics.   In 
the  case  of  BeO  powder  prejjared  by  pyrolysis  of  high- 
purity  sulfate,  calcining  to  an  intermediate  tempera- 


ture (1700-1800OF)  gave  the  powder  that  densified 
most  readily  when  compacted  and  sintered,  but  one 
that  did  not  have  the  greatest  tendency  toward  crystal 
growth.  The  lack  of  quantitative  correlations  between 
bulk  density,  average  crystal  size,  and  strength, 
indicated  that  strength  was  affected  by  some  factor  or 
factors  other  than  these  two.   (Author) 


Ctomell  Aeronautical  Lab. .  Buffalo.   N.  Y. 
AN  INVESTIGATION  OF   THE  THEORETICAL  AND 
PRACTICAL  ASPECTS  OF  THE  THERMAL  EXPAN- 
SION IF  CERAMIC  MATERIALS.    VOLUME  2. 
RESEARCH,  by  Henry  P.   Kirchner,   Kenneth  M.  Merz, 
and  Harold  T.   Smyth.    Sunrmiary  rept.  for  1  July  58- 
31  Aug  59  on  Contract  NOrd- 18419.    31  Aug  59.   49p. 
17  refs.    Rept.   no.   PI-1273-M-4;  AD-227  766. 
Order  from  LC  ml$3.  30,  ph$7.  80  PB  148  739 

Attempts  were  made  to  predict  the  thermal  expansion 
coefficient  by  2  general  methods,  one  in  which  an 
openness -ratio  concept  is  used,  the  other  in  which 
statistical  mechanics  is  applied.    The  results  of  these 
predictions  were  compared  with  data  from  the  litera- 
ture.   A  crude  correlation  seemed  to  exist  between  the 
the  openness  ratio  and  the  thermal  expansion  coeffi- 
cient.   The  thermal  expansion  coefficient  decreased 
with  increasing  openness  ratio  for  oxides  and  sili- 
cates.   It  seems  likely  that  the.  openness  ratio  can  be 
used  to  select  low  expansion  phases  from  a  large 
group  of  phases  for  which  the  thermal  exp>ansion  coef- 
ficient is  not  known.    This  investigation  did  not  result 
in  sufficient  experimental  data  to  reach  a  definite  con- 
clusion on  this  point.    The  thermal  expansion  of 
{^ases  having  the  sodium  chloride  structure  can  be 
predicted  by  using  a  statistical  mechanical  method. 
The  results  of  the  predictions  were  good  considering 
the  assumptions  that  were  made.    It  may  be  possible 
to  eliminate  the  assumption  that  the  atoms  vibrate  in- 
dependently of  each  other.    (See  also  PB  161  826) 


New  York  State  Coll.  of  Oramics,  Alfred  U. 
THE  HOT  PRESSING  OF  FINE  GRAINED  CERAMIC 
OXIDES  FOR  USE  IN  THERMAL  CONDUCTIVITY 
STUDIES,  by  R.  K.   Francis.  J.  J.   Swica  and  others. 
Rept.  for  1  Nov  58-31  Oct  59  on  Surface  and  Inter- 
face Rienomena  of  Matter,   Contract  AF  33(616)3798. 
Feb  60,  32p.   8  refs.   WADC  Technical  note  59-394. 
Order  from  OTS  $1.  00  PB  161  851 

The  relationships  between  time,  temperature,  pres- 
sure and  grain  growth  in  hot  pressing  were  studied 
using  alumina  grain  to  determine  the  techniques  nec- 
essary for  the  production  of  dense  polycrystalline 
alumina  having  a  grain  size  in  the  four  to  five  micron 
range.    It  was  found  that  alumina  having  a  density  of 
the  order  of  95%  of  theoretical  and  grain  size  in  the 
desired  range  could  be  produced  using  a  short  time  at 
maximum  temperature  in  hot  pressing.  (Author) 

Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
A  METHOD  FOR  THE  OBSERVATION  OF  THE 
INFRARED  SPECTRUM  AT  HIGH  TEMPERATURE 
VAPORS  BY  MATRIX  ISOLATION.  I.  THE  INFRARED 
SPECTRUM  OF  UTHIUM  FLUORIDE,  by  M.  J.  Linev- 
sky.   Rept.  on  Ck)ntract  AF  04(647)269.  June  60,  18p. 
8  refs  .  Technical  Informaticm  Series  R60SD387. 
Order  from  LG  mi$2.40,  ph$3.30  PB  148  763 
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An  apparatus  has  been  develofcjed  that  is  capable  of  ob- 
taining the  infrared  spectrum!  of  matrix  isolated  vapor 
molecules  generated  by  Knud$en  effusion     The  funda- 
mental vibrational  frequency  of  lithium  fluoride  has 
been  observed  in  argon,  krypiton,  xenon,  and  nitrogen 
matrices  .   Shifts  in  this  frequency  due  to  the  inter- 
actions with  the  various  matrices  have  been  explained 
on  a  basis  of  a  semi-classical  model.  (Author) 

Fuels,  Lubricants,  and  Hydraulic  Fluids 


Aeronautical  Engine  Lab  ,  flaval  Air  Material 

Center.  Philadelphia,  Pa. 
IGNITION  CHARACTERISTICS  OF  SPECIAL  JET 
ENGINE  FUELS,  by  R.   R.   Ricci.   Rept.  on  TED  Proj 
NAM-PP502.  9  Feb  54,  55p    AEL-1282. 
Order  from  LC  m43.  60.  ph5l9.  30  PB  149  192 

It  is  concluded  from  the  results  obtained  on  the  tests 
conducted  under  this  project  that:  (a)  A  correlation  ex- 
ists between  fuel  flow  required  for  ignition  and  a  defin- 
able volatility  viscosity  characteristic,  (b)  Hydrocar- 
bon class  or  structure,  as  an  independent  variable, 
does  not  appear  to  affect  the  fuel  flow  required  for  igni 
tion.    (c)  At  conditions  of  conptant  test  chamber  veloc- 
ity and  constant  air  and  fuel  temperature,  variation  in 
chamber  pressure  does  not  significantly  affect  the 
minimum  fuel  flow  required  for  ignition,  (d)  At  con- 
ditions of  conswnt  test  chaml)er  velocity  the  ignitable 
air-fuel  ratio  range  will  decrease  as  air  and  fuel  tem- 
peratures decrease,   (e)  At  conditions  o€  constant  test 
chamber  pressure  and  air  and  fuel  temperature  the 
igmtable  air-fuel  ratio  range  will  decrease  with  de- 
creasing velocity,  (f)  The  ignition  characteristics  of 
fuels  must  be  considered  as  separate  and  distinct  from 
the  combustion  characteristics  and  must  not  be  inter- 
preted as  comparable  to  engine  "starting"  performance 


Afir]  F[orce]  Offfice]  of  S((  ientific]  R[esearch] 

Washington.   D.   C. 
AFOSR  CONTRACTORS'  MEETING  NO.    12  ON 
LIQUID  PROPELLANT  ROCKET  COMBUSTION, 
MARCH  2-3,    1960,    CO- SPONSORED  BY  PURDUE 
UNIVERSITY,    LAFAYETTE;    INDIANA.    [1960]  16p. 
AFOSR- TR- 60- 37.  [ 

Order  from  LC  mi$2.  40,  ph^.  30  PB  148  234 

Contents: 

Combustion  in  gaseous  rocket  motors 

Interactions  among  burning  fluel  droplets 

Theory  of  flame  propagation 

General  solution  to  combusti)on  instability 

High  frequency  oscillatory  cbmbustion  in  rocket 

"  motors  I 

Scaling  procedures  for  liquid  rockets 

Observations  of  burning  prottellants  in  rockets 

Acoustic  instability  in  rocket  combustion 

Tangential  instability  in  rocliet  chambers 

Research  on  liquid  rocket  motors 

Chemical  kinetics 

Radiation  in  rocket  motors   ' 

Ions  in  rocket  combustion  products 


Atlantic  Research  Corp.  ,   Alexandria,   Va. 
FURTHER  STUDIES  OF  PURE  AMMONIUM 
PERCHLORATE  DEFLAGRATION,   by  Raymond 
Friedman  and  Joseph  B.   Levy.    Rept.  on  Contract 
AF  18(600)1502.    28  Jan  60,   24p.    14  refs.   AFOSR- 
TN-60-209;  AD-233  370. 
Order  from  LC  mi$2.  70,  phH  80  PB  146  755 

The  effects  of  pressure,  catalyst,  and  radiant  energy 
were  investigated  on  the  burning  rate  erf  rocket  pro- 
pellants  containing  NH4QO4.    A  deflagration  rate-vs- 
pressure  curve  showed  that  pressed  pellets  at 
hH^ClOA,  4  mm  square  and  38  mm  long,   burned  at 
essentially  constant  pressure  in  a  nitrogen  atmos- 
phere.   The  lower  pressure  limit  was  extended  from 
45  to  22  atm.    Experiments  showed  that  the  lower 
limit  is  ins«jisitive  to  sample  size  and  to  the  sub- 
stitution of  He  for  N  as  the  ambient  atmosphere. 
Small  additions  of  copper  chromite  powder  increased 
the  lower  pressure  limit  while  the  large  additions  de- 
creased it.    A  radiant  heating  apparatus  was  devel- 
oped to  produce  conditions  wiuch  permit  steauy 
deflagration  at  atmospheric  pressure.    For  pure 
NH4CIO4,  there  is  a  critical  radiation  level  (10  cal/sq 
cm- sec)  below  which  only  slow  sublimation  occurs 
and  above  which  deflagration  occurs.    The  deflagra- 
tion rate  is  essentially  linear  with  radiation  flux  and 
extrapolates  to  a  finite  rate  at  zero  radiant  flux.    The 
addition  of  Cu-0202  catalyst  increased  the  deflagra- 
tion rate  and  reduced  the  threshold  flux  required  for 
ignition.    The  chemical  composition  of  the  product 
gases  from  deflagrating  NH4QO4  were  investigated 
at  pressures  from  atmospheric  to  2000  psi,   both  with 
and  without  the  copper  chromite  catalyst.  The  gase- 
ous products  were  N,  N2O,  and  O. 


Eclipse- Pioneer  Div.  ,   Bendix  Aviation  Corp. , 

Teterboro,   N.  J. 
BIBLIOGRAPHY  AND  SOURCE  MATERIAL  ON 
NITRIC  ACID  WITH  EMPHASIS  ON  ITS  USE  AS  AN 
OXIDIZER  FOR  ROCKET  FUELS,  by  K.   Elsas. 
Rept.  on  Proj.   Loki,  Contract  W30-069-ORD-4450. 
31  Dec  51,  declassified,  29p.   188  refs.   Rept.  no. 
515-801;  ATI- 129  118. 
Order  from  LC  mi $2.  70,  phV4.  80  PB  148  493 

The  study  is  concentrated  on  factors  affecting  the  de- 
composition of  the  nitric  acid.    Also,  only  very  strong 
nitric  acids  can  be  of  value  as  oxidizers  for  rocket- 
fuels  and  therefore  references  to  dilute  solutions  erf 
nitric  acid,  and  to  other  non- rocket  aspects  of  nitric 
acid  technology,  have  been  neglected  beyond  very 
cursory  considerations. 


Jet  Propulsion  Lab. ,  Calif.  Inst,  of  Tech.  ,  Pasadena. 
RESULTS  OF  PERFORMANCE  CALCULATIONS  FOR 
N2O4-N2H4  BIPROPELLANT  SYSTEM,  by  G.   W. 
Elverum,  Jr.  and  J.  S.  Martinez.   Rept.  on  Contract 
DA  04 -495 -ORD- 18.    3  July  58.  64p.   3  refs.  Memo, 
no.  20-174;  AD-211  722. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  436 

Results  are  presented  for  all  the  performance  calcula- 
tions completed  to  date  at  the  Jet  Propulsion  Laboratory 
on  the  N2O4-N2H4  liquid  bipropellant  system.    All  the 
results  included  were  calculated  by  the  constant -entropy 
method.  (Author) 


Little,  ArihurD.,  Cambridge,  Mass. 
HANDBOOK  FOR  HYDROGEN  HANDUNG  EQUIP- 
MENT, by  B.  M.  Bailey,  D.  C.  Benedict  and  others. 
Rept.  for  1  May  58-31  July  59  on  Contract 
AF  33(616)5641 .  Feb  60,  589p.  226  refs  .  WADC  Tech- 
nical rept.  59-751;  AD-235  123. 
Order  from  OTS  $7.00  PB  161  835 

This  handbook  provides  engineering  data  concerning 
the  most  adequate,  safe,  and  economical  procedures 
and  equipment  for  liquid  hydrogen  storage,  transfer, 
and  ground  servicing  systems  .  The  engineering  data 
developed  centers  on  the  requirements  for  (1)  storage 
vessels,  (2)  transfer  lines,  (3)  pumping  systems,  (4) 
valves,  (5)  instruments,  and  (6)  recondensing  systems. 
Results,  conclusions  and  recommendations  are  re- 
poned  in  separate  chapters  classified  in  accordance 
with  the  above  listed  hardware  items  .   (Author) 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
HYDROGEN  PEROXIDE  LABORATORIES,  by 
W.   C.   Schumb  and  C.   N.   Satterfield.    Quarterly 
periodic  status  rept.  on  Contract  Nonr- 1841(11). 
30  Sep.    59,  9p.  AD-228  153. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  871 

Stability  studies:   Experiments  showed  that  a  definite 
increase  in  the  decomposition  rate  of  H2O2  solutions 
occurs  at  low  concentrations.    The  rate  is  practically 
ccmstant  down  to  about  10  to  12  wt-%  H2O2,  but  triples 
at  3  wt-%.    Hydrogen  peroxide  decomposition  flame  at 
sub-atmospheric  pressures:   The  superheater  area 
was  increased,  and  the  stopcock  and  stopcock  grease 
were  eliminated  so  that  the  apparatus  consisted  erf 
the  boiler  flask  and  superheater  in  one  unit.    The 
burner  tube  was  connected  to  the  superheater  by  a 
flexible  joint  and  enclosed  in  an  externally  heated  Cu 
tube.    The  top  of  the  burner  tube  was  connected  to  the 
sampling  condenser.    The  vapor  coming  from  the 
burner  tube  was  ignited  by  a  hot  wire.    Usable  photo- 
graphs of  the  flames  were  obtained.    Porous -walled 
reactor  studies:   Experiments  made  in  the  porous 
reactory  by  using  CO2.   He,  and  N  as  carrier  gases 
confirmed  the  results  previously  reported  and  indi- 
cated the  strong  effect  of  the  diffusivity  erf  H2O2  in  the 
carrier  gas.    Similar  experiments  in  a  plain  Pyrex 
reactor  of  the  same  size  which  was  operated  at  215^0 
produced  rate  constants  10  to  100  times  lower  than 
those  recorded  in  the  porous  reactor.    Decomposition 
of  H2O2  vapor  on  catalytic  surfaces:   The  modified 
apparatus  failed  to  produce  consistent  results.  (See 
also  PB  146  281) 

Naval  Air  Rocket  Test  Station,   Lake  Denmark, 

Dover,  N.  J. 
ANALYTICAL  PROCEDURES  FOR  ROCKET  PRO- 
PELLANTS.    VIL    MIXED  ACID,  by  John  D.   Clark. 
Sep  52,  20p.  4  refs.   Rept.   no.   24. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  185 

The  conventional  methcxl  of  analyzing  mixed  acid 
(nitric  acid,  ap»proximately  15%  sulfuric  acid,  plus 
small  quantities  erf  water  and  NO2)  is  discussed,  and 
the  inherent  inaccuracies  in  the  method  are  pointed 
out.    A  new  method  of  analysis  of  mixed  acid,  based 
upxMi  a  conductimetric  titration  of  the  sulfuric  acid 
after  interfering  ions  have  been  substantially  elimi- 
nated, is  described.    This  method  is  free  erf  the 
inherent  disadvantages  erf  the  conventional  method,  is 
faster,  and  appears  to  be  capable  erf  an  appreciably 
higher  degree  erf  precision  and  accuracy.  (Author) 


Naval  Engineering  Experiment  Station,  Annapolis, 

Md. 
A  COMPARISON  OF  THE  RELATIVE  EFFECTIVE- 
NESS OF  n-CETANE  AND  PARAFFINIC  GAS  OIL 
IN  DIESEL  FUEL  COMPATIBILITY  TESTS,  by 
R.  T.  Jones.  16  Dec  57,   17p.  3  refs.  Research  and 
development  rept.  070129E;  AD- 205  173. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  147  442 

Filter -clogging,  screen -clogging,  and  accelerated 
stability  test  procedures  were  used.    Data  illustrating 
the  mechanism  of  the  type  of  incompatibility  involved 
were  obtained-    The  gas  oil  was  na  equivalent  to 
cetane  in  detecting  incompatibility  in  the  filter-  and 
screen-clogging  tests  used.   With  suitable  adjustments, 
the  gas  oil  gave  results  com^rable  to  those  obtained 
with  cetane  in  the  accelerated  stability  test.   However, 
n -cetane  was  found  to  have  certain  advantages  over 
the  gas  oil  in  this  test. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
DIFFUSION  IN  A  TWO- LAYER  SLAB  WITH  TABLES 
OF  CONCENTRATION,  by  D.  R.  Cruise  and 
C.  J.  Thorne.    21  May  59,  403p.  7  refs.   NOTS  TP 
2146;  NAVORD  rept.  6439;  AD- 234  065. 
Order  from  LC  mi$ll.  10,  ph$62. 10        PB  147  250 

The  linear  problem  erf  diffusion  between  a  layer  of  high 
concentration  and  a  layer  of  low  concentration  in  solid 
rocket  propellants  is  solved  and  the  results  tabulated 
for  a  substantial  range  erf  the  parameters  involved. 
(Author) 


Naval  Research  Lab.  ,  Washington,  D.  C, 
THE  STABILIZATION  OF  SILICONE  LUBRICATING 
LIQUIDS  ABOVE  200^0.    PART  L    CONVENTIONAL 
OXIDATION  INHIBITORS  AND  SOME  HIGH- 
SURFACE  SOLIDS,    by  H.   R.  Baker,   F.   F.  Sulliv»,., 
and  C.   R.  Singleterry.    Interim  rept.  2  June  60,  33p. 
16  refs.  NRL  rept.  5457. 
Order  from  OTS  $1.  00  PB  161  314 

A  study  of  the  stabilization  of  silicone  oils  at  temper- 
atures between  250*^  and  371°C  has  shown  that  the 
useful  life  of  the  commercially  available  types  may 
be  extended  from  three  to  five  times  by  the  use  of 
cenain  oxidation  inhibitors  known  to  be  effective  in 
other  systems.    The  relative  value  of  different  in- 
hibitors varies  with  the  temperature  and  the  aromatic 
content  erf  the  oil.  The  deterioration  of  silicones  in 
this  temperature  range  is  primarily  an  oxidative 
process.    This  oxidation  is  inhibited  by  high- surface 
solids  such  as  Shawanigan  black,  copper  phthalcxry- 
anine,  and  ferric  oxide,  by  conventional  inhibitors  of 
the  arylamine  type,  and  by  dilauryl  selenide. 
Dilauryl  selenide  was  ineffective  at  300  C  and  higher; 
phenylalphanaphthylamine  caused  a  relatively  uni- 
form improvement  at  250°  and  300°C.    The  gains 
from  any  inhibitor  were  small  at  371°C.    The  chemi- 
cal diversity  of  the  effective  inhibitors  and  the  rel- 
atively high  temperatures  at  which  they  are  effective 
suggest  that  the  mechanism  of  inhibition  differs  from 
that  operating  in  conventional  oils  at  temperatures 
below  200°C.    The  improvements  shown  with  lightly 
phenylated  silicones  permit  formulation  of  lubricants 
having  acceptable  viscosity  characteristics  and  oxi- 
dation stability  over  the  range  from  -55°C  or  lower 
to  305*'C.    This  work  has  led  to  the  discovery  of  new 
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types  of  inhibitors,  specific 
liquids,  which  are  an  order 
tive  than  conventional 


lly  for  use  with  silicone 
af  niagnitude  more  effec- 
inhibifors.    (Author) 


North  Carolina  State  Coll  .   Raleigh 
LUBRICATION  BEHAVIOR  (j)F  LIQUID  METALS 
Patrick  H    McDonald    Rept 
Structure  and  Properties  of 


by 
for  July  58 -Sep  59  on  The 
nterfaces.  Contract 


AF  33(616)5885.   Mar  60. 
nical  rept.  59-764 
Order  from  OTS  $2.  00 


76b    16  refs.   WADC  Tech- 
PB  161  888 


This  report  describes  the  iilvestlgation  of  the  lubricat  - 
ing  behavior  of  liquid  metal$  in  two  categories:  hydro - 
dynamic  and  boundary  lubrication.    The  basic  theory  of 
the  hydrodynamic  study  is  tHat  of  the  Reynolds  equa- 
tion.  This  theory  has  been  extended,  after  the  manner 
of  Christopherson,  to  a  new  state  of  development  in 
this  report.    An  experiment*!  device  has  been  designed 
and  constructed  for  confirming  this  theory  as  it  relates 
to  liquid  metals.    The  complex  and  elaborate  aspects 
of  this  apparatus  are  described  in  detail  in  the  report. 
The  study  of  a  variety  of  liquid  metals  with  this  appa- 
ratus is  anticipated.    A  macroscopic  theory  of  the 
boundary  lubrication  region  has  been  employed.    This 
theory  has  been  applied  to  a  cylinder-flat  combination, 
and  the  lubricating  behavior  has  been  seen  to  depend 
upon  the  state  of  contact  stress  for  this  configuration. 
An  apparatus  for  these  investigations  is  also  described 
in  the  report.  (Author) 


Ohio  State  U.   Research  Foundation,  Columbus 


DETONATION  INDUCTION 


DISTANCES  IN  COM- 


BUSTIBLE GASEOUS  MIXTTiRES  AT  ATMOSPHERIC 
AND  ELEVATED  INITIAL  PRESSURES,   IV. 
HYDROGEN-NITRIC  OXID$.    V.  HYDROGEN- 
OXYGEN- DILUENT.    VL    THEORETICAL  ANALYSIS, 
by  Loren  E.  Bollinger,  Micfiael  C.   Fong.  and  Rudolph 
Edse.    Final  technical  rept.,  on  Contract  AF  33(616)5615 
continuation  on  Contract  AI^  33(616)3913.    Aug  59,  86p. 
19  refs.  WADC  Technical  rept,  58-591,  Pi.   IL 
Order  from  OTS  $2.  25  PB  161  878 

Experimental  measuremenas  have  been  made  to  deter- 
mine the  detonation  induction  distances  in  hydrogen- 
nitric  oxide  mixtures  and  it  hydrogen- oxygen-diluent 
mixtures  in  a  50- mm  diameter  tube  for  various  diluent 
concentrations  at  initial  pressures  of  1  and  5  atmos- 
pheres and  an  initial  lentpepature  of  40°C.  Detonation 
could  not  be  obtained  in  thej  12-foot  long  tube  with  any 
of  the  hydrogen- nitric  oxidi  mixtures  used  at  initial 
pressures  of  1,  5,  or  10  acinospheres.    Nitrogen, 
helium,  argon,  and  carbon  :dioxide  were  the  individual 
diluents  which  were  added  to  a  stoichiometric  mixture 
■of  hydrogen  and  oxygen.    Afldition  of  any  of  the  diluents 
caused  an  increase  in  the  detonation  induction  distance 
by  varying  amounts.    For  a  given  volume  of  diluent, 
carbon  dioxide  caused  the  greatest  increase  in  induction 
distance  while  the  addition  of  argon  resulted  in  the  least 
increase.    A  theoretical  analysis  of  the  forn^ation  of  a 
detonation  wave  has  been  made.    A  correlation  function 
was  found  which  relates  th^  detonation  induction  distanc 
to  the  Reynolds  number,  ti^e  normal  burning  velocity  of 
the  mixture,  the  sonic  velqcity  of  the  unbumed  gas,  and 
the  adiabatic  combustion  tamperature  of  the  given 


mixtures.    (See  also  PB  151 


873) 


Olin  Mathieson  Chemical  Corp  (Baltimore,  Md.  ] 
STUDY  OF  SUPEROXIDIZERS,  by  F.  O.  Penzig.  In- 
terim rept.  for  5  June  58-4  June  59  on  Energy  Transfer 
Research,  Contract  AF  29(600)1667.   Feb  60,  2lp. 
2a refs.  AFMDC-TN-60-3;  AD-234  301. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  633 

This  report  presents  the  investigation  of  new  methods 
for  the  preparation  of  higher  oxides  of  hydrogen,  a 
study  and  evaluation  of  reported  techniques  for  the 
preparation  of  higher  oxides  of  hydrogen,  and  the  de- 
velopment and  refinement  of  analytical  methods.    The 
methods  include  the  reaction  of  hydrogen  atoms  with 
liquid  ozone,   irradiation  of  dilute  hydrogen  peroxide 
solutions,   reaction  of  ozone  and  oxygen  with  organic 
and  inorganic  materials,  electrolysis  of  hydrogen 
peroxide,  and  dissociation  of  water  vapor  by  electric 
discharge.   The  reaction  of  hydrogen  atoms  with  ozone 
produced  a  compound  containing  hydrogen  and  oxygen  in 
a  molar  ratio  corresponding  to  H2O4  or  H02-    Conden- 
sation of  dissociated  water  vapor  produced  a  mixDire 
of  H2O2.  and  higher  oxides. 


Rock  Island  Arsenal  Lab. ,  111. 
THE  EFFECT  OF  HUMIDITY  ON  THE  CONSIST- 
ENCY OF  GREASES,  by  Max  T.  Fischer.  27  Apr  60, 
I4p.  2  refs.  Rept.  no.  60-1309. 
Order  from  OTS  $0.50  PB  161  861 

When  certain  nonsoap  thickened-.mineral  oil  greases 
exhibited  shear  breakdown  after  storage  at  low  hu- 
midity, greases  of  other  types  were  stored  at  several 
humidities  to  determine  their  effect  on  storage  and 
shear  stability.  Worked  and  unworked  quarter  scale 
fjenetrations  in  a  miniature  grease  worker  cup  were 
obtained  on  surface  and  subsurface  grease  samples 
stored  in  four  ounce  ointment  cans  at  0,  50  and  100% 
relative  humidities  maintained  in  desiccators  for  as 
long  as  seven  months .  When  storage  or  use  of  greases 
in  high  or  low  humidity  environments  is  anticipated, 
the  stability  of  individual  products  should  be  ascer- 
tained since  moisture  stable  and  unstable  greases  of 
some  soap  and  nonsoap  thickened  types  are  available. 
The  soap  thickened- mineral  oil  greases  are  more 
likely  to  be  stable  to  the  effects  of  moisture  than  are 
the  soap  thickened  synthetic  fluid  or  nonsoap 
thickened  greases . 

Leather  and  Textiles 


Bjorksten  Research  Labs.  ,   Inc.  ,  Madison,   Wis. 
DEVELOPMENT  OF   TEXTILE  TYPE  VITREOUS 
SILICA  YARNS,    by  W.   Wendall  Drummond  and 
Bums  A.   Cash.    Rept.  for  Feb-Sep  59  on  Air  Force 
Textile  Materials,  Contract  AF  33(616)6255.    Mar  60, 
53p.  WADC  Technical  rept.   59-699. 
Order  from  OTS  $1   50  PB  161  845 

Experiments  were  performed  leading  to  development 
erf  methods  for  producing  vitreous  silica  textile  yarns 
from  fused  quartz  canes  or  rods  by  means  erf  electri- 
cal heating  devices.    Both  induction  and  resistance 
furnace  devices  were  used,  best  performance  being 
obtained  from  a  resistance  unit  shielded  against  ra- 
diation losses  and  operating  in  a  protective  atmos- 
phere.   Power  capabilities  of  available  equipment 
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were  insufficient  to  p>ermit  production  of  a  large 
number  of  continuous  filaments  simultaneously,   but 
operation  with  five  filaments  was  achieved.    A  lim- 
ited amount  of  data  on  physical  properties  of  fila- 
ments and  strands  was  obtained.  (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
WAFFLE-TYPE  CORE  MATERIAL  FOR  SANDWICH 
CONSTRUCTION,  by  H.  A.  Perry,  Jr.   7  July  58,  29p. 
38  refs.    NAVORD  rept.  6100;  AD-206  315. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  222 

A  fabricated  core  material  is  described  which  consists 
of  a  single  sheet  with  symmetrical  truncated  pyramidal 
indentations,  alike  on  both  sides,  resembling  the  ge- 
ometry erf  a  waffle.    A  waffle  core  of  rigid  sheet  mate- 
rial when  bonded  between  two  flat,  high  strength  faces, 
produces  a  strong,  light-weight  structure.   Two  sepa- 
rate channels  exist  for  th^flow  erf  heat-transfer  media 
in  the  plane  of  the  sheet.   The  "Waffle"  type  of  sand- 
wich cx)nstrue:tion  appears  potentially  to  be  erf  cxjnsider- 
able  value  in  the  fabrication  c€  aircraft  parts,  radomes, 
a  solid  blast  protective  flooring  and  heat  exchangers. 
It  erffers  a  solution  to  aircraft  de-icing  and  flight 
cooling  problems.   (Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
APPARENT  THERMAL  DIFFUSIVITY  OF  FABRICS. 
by  James  J.  Powers  and  Francis  W.  Botsch.    Feb  60, 
22p.  7  refs.  Technical  rept.   EP-126;  AD-233  365  and 
AD-234  969. 
Order  from  LC  miJ2.  70,  phH  80  PB  148  652 

The  concept  erf  thermal  diffusivity  is  applied  to  fabrics 
and  fabric  systems  in  order  to  provide  a  parameter  for 
the  mathematical  analysis  of  the  thermal  response  erf 
clothing  to  non- uniform  boundary  conditions.    Particular 
solutions  of  the  Fourier  Conduction  Equation  for  uni- 
dimensional  heat  flew  are  discussed  for  a  thick  slab  of 
cloth  and  for  a  semi- infinite  solid  composed  of  fabric 
layers.    Four  experimental  methods  are  applied  in  the 
determination  of  the  apparent  thermal  diffusivity  of 
cloth,  using  boundary  step  changes  and  periodic  varia- 
tions in  temperature.    The  ai^>arent  thermal  diffusivtty 
of  blanket  clejth  was  found  to  be  .  0225  in.  2/inin-  and 
that  of  Nvlon  66  to  be  .  0030  in.  ^/min.    (Author) 


Paints  and  Finishes 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

Ground,  Md. 
ALKAUNE-ORGANIC  MISSILE  COMPONENT  PAINT 
REMOVERS,  by  A.  Mankowich.  Rept.  1,  10  June  59, 
27p.  1  ref.  Rept.  no.  CCL-78:  AD-220  378. 
Order  from  OTS  $0.75  PB  161  859 

Stable,  single  phase,  alkaline- organic  paint  remewers 
have  been  developed  suitable  for  stripping  paint  from 
missile  component  parts  of  aluminum  and  magnesium. 
Bench  tests  indicating  improvement  in  stripping  effi- 
ciency of  50  to  75  percent  over  that  of  the  best  conven- 
tional alkaline  aluminum  strippers  were  confirmed  by 
field  tests  at  an  Ordnance  Depot,  The  addition  of  spe- 
cific high  boiling- high  flash  point  glycols  and/or  triols 


and  hydroxyalkylamines  to  conventional  alkaline  alumi- 
num strippers  produced  the  stable,  single  phase  paint 
removers  of  improved  efficiency.   Exploratory  tests 
indicated  that  certain  cationic  dispersing  agents  ccxild 
replace  the  fatty  acid  or  rosin  soaps  of  the  developed 
formulations .  (Author) 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

Ground,   Md. 
RAPID  DETERMINATION  OF  ANTIMONY  TRIOXIDE 
IN  FIRE  RETARDANT  PAINT,  by  G.  G.   Esposito. 
26  Apr  60,  7p.   1  ref.   CCL  no.  93. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  678 

The  methcxi  presented  provides  an  accurate,   rapid 
volumetric  determination  of  antimony  trioxide  in  the 
presence  erf  lead  chromate  by  a  modification  of  the 
iodine  process.    The  methcxi  is  based  upon  the  reduc- 
tion of  antimony  with  potassium  iodide  followed  by 
selective  oxidation  of  the  trivalent  antimony  to  the 
{jentavalent  form  with  iodine  in  the  presence  of  sod- 
ium bicarbonate.  (Author) 


Naval  Research  Lab. ,  Washington,   D.  C 
EFFECT  OF  TEMPERATURE  ON  THE  LUMINANCE 
OF  PHOSPHORESCENT  AND  FLUORESCENT  MA- 
TERIAL USED  FOR  AIDS  TO  MILITARY  ACTIVITY 
IN  THE  DARK,  by  L.  J.  Boardman.    Interim  rept. 
26  Oct  59,   Up.   NRL  rept.  5380. 
Order  from  OTS  $0.  50  PB  161  005 

The  effect  erf  temperature  em  the  luminance  erf  various 
types  of  aids  to  military  activity  under  covery  erf  dark- 
ness has  been  measured  at  tem{>erature  ranging  be- 
tween -60°  and  200°F.    The  luminance  of  fluorescent 
materials  appears  to  have  a  maximum  value  near75°F 
with  very  little  change  between  60^  and  80°F  and  drop- 
ping no  more  than  20  percent  at  the  extreme  tempera- 
tures.   The  luminance  characteristics  of  phosphores- 
cent materials  were  affected  markedly  by  the  temper- 
ature.   For  a  constant  intensity  erf  excitation,  phos- 
phorescent materials  app>ear  to  have  a  maximum  in- 
tensity at  about  75°F.    The  luminance-decay  rate  of 
both  a  high  initial  brightness  (HIB)  and  low  initial 
brightness  (LB)  material  was  increased  with  increas- 
ing temperatures.    At  higher  temperatures,  above 
750F,  the  rate  of  luminance  decay  of  the  HIB  material 
was  so  rapid  that  its  usefulness  was  desfoyed.    Below 
75°F  the  rate  of  luminance  decay  was  greatly  retarded 
until  at  -60°F  the  luminous  life  for  both  the  HIB  and 
LIB  specimens  is  about  equal.    Temperature  has 
essentially  no  effect  on  the  luminance  of  the  radio- 
active self-luminous  materials  throughout  the  range 
used  in  this  series  of  measurements  (-60°  to  ISO^F). 
However,  at  about  -60**F  the  luminance  begins  to  drop 
appreciably.    A  comparative  measure  erf  the  absorbed 
phosphorescent  energy  at  various  temperatures  erf  a 
constant  irradiation  was  made. 


Naval  Research  Lab. ,  Washington,  D.  C. 
THE  PROPERTIES  OF  PAINTS  AS  AFFECTED  BY 
ULTRAVIOLET  RADIATION  IN  A  VACUUM.  PART  1. 
by  F.  M.  Noonan,  A.  L.  Aleatander,  and  J,  E.  Cowling. 
Interim  rept.  13  July  60,  4lp.   10  refs.  NRL  rept.  5503. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  488 
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The  control  erf  temperature  i$  a  problem  of  major  con- 
cern to  the  designers  d  spa<^ecraft.   The  exchange  d 
energy  between  a  vehicle  in  Ipace  and  its  surroundings 
is  limited  to  the  radiation  prbcess.    The  idea  of  using 
paint  on  a  space  vehicle  is  v^ry  attractive,  because  a 
properly  chosen  paint  might  afford  a  practical,  rela- 
tively convenient  means  of  controlling  the  absorption 
and  emission  of  radiant  enerjgy  by  the  craft,  thereby 
achieving  temperature  control.    Ihis  report  is  con- 
cerned with  the  study  d  filml-forming  resins  in  a  high 
vacuum  under  the  influence  (if  ultraviolet  irradiation. 


Plastics 


Naval  Ordnance  Lab.  ,   Wh  te  Oak,   Md. 
AN  ADIABATIC  CALORIMETER  FOR  THE  DETER- 


MINATION OF  THE  SPEC 
ING  RESINS,  by  R.   W.   Wa 
M.   C.   Petree.   8  Mar  58,  3 
rept.   6094;.  AD- 162  973. 
Order  from  LC  mi$3.  00. 


IC  HEATS  OF  CAST- 
ield,   P.   Donovan,  and 
p.   15  refs.  NAVORD 


i$6.  30 


PB  148  450 


The  report  describes  an  adjabatic  calorimeter,  with 
temperature  controlling  an4  measuring  instrumenta- 
tion, which  has  been  develdped  for  the  determination 
of  the  specific  heat  of  castihg  resins  as  a  function  of 
temperature  over  the  range  30°C  to  160^0.  Results 
are  presented  for  a  numbei  of  typical  casting  resins. 


In  some  resins  changes  in 
observed  which  are  indicat 
tions.   (Author) 


specific  heat  values  are 
ve  of  second  order  transi- 


Oxford  U.  (Gt.   Brit.) 
SYMPOSIUM  ON  PLASTIC 
TION  IN  THE  SOLID  STAfTE 
(Pennsylvania  State  U.  )  L. 
L.   E.   Sutton.    Final  rept. 
EUC-1416.    8  Apr  60,   19p 
Order  from  LC  mi$2.  40,  i^h$3.  30 


This  report  summarizes 
the  names  of  invited  guest 
attending  the  Symposium  oti 
eluded  also  is  a  summary 
paper  and  of  the  opportunil{ies 
discussion. 


CRYSTALS  AND  ROTA- 

by  J.  G.   Aston 
A.   K.   Staveley,  and 
an  Contract  DA  91-591- 


PB  147  935 


tlie 


papers  presented,  gives 
and  a  partial  list  of  those 
Plastic  Crystals.    In- 
rf  the  discussion  on  each 
for  individual 


exist.    Glass  cloth  reinforced  laminates  were  prepared, 
tested,  and  heat  aged.    A  comparison  was  made  be- 
tween the  standard  resole  (RRL-39-83)  and  a  commer- 
cially available  high-heat  resistant  resin.    Both  resins 
were  laminated,  heat  aged  for  24  hr  at  500  F.  and 
tested  similarly.    Preliminary  results  indicated  that 
the  standard  resole  had  a  strength  retention  upon  heat 
aging  approximately  twice  that  of  the  commercial  resin. 

Rubber  and  Elastomers 


Institute  of  Rubber  Research,  U.  of  Akron,  Ohio. 
STRESS  RELAXATION  AND  STRUCTURE  OF  HIGH 
TEMPERATURE  ELASTOMERS,  by  Maurice  Morton, 
V.   R.  Allen,  and  R.  D.  Gates.  Technical  rept.  no.  5, 
1  June-31  Aug  59,  on  Contract  Nonr -2573(00).    [1959] 
28p.  6  refs.  AD-228  633. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  600 

It  has  been  assumed  that  degradation  during  press - 
heating  of  an  extracted  vulcanizate  is  comparable  to 
degradation  during  vulcanization.    Based  on  this  as- 
sumption, calculations  have  been  made  to  correct  for 
the  effect  of  degradation  during  crosslinking  on  the  sol 
fraction  and  the  degree  of  crosslinking.    The  corrected 
sol  fraction  is  considerably  greater  than  proposed  by 
theory  for  natural  rubber  peroxide  vulcanizates.    Fur- 
ther, the  deviation  from  theory  is  dependent  on  the 
original  molecular  weight  of  the  primary  chains.    The 
number  of  chain  entanglements  per  chemical  crosslink 
has  then  been  calculated,  assuming  that  the  deviation 
is  attributable  to  such  entanglements.    It  was  proposed 
that  the  effectiveness  of  chain  entanglements,  i.  e. , 
number  of  apparent  physical  crosslinks,   may  be  a  func 
tion  of  the  extent  of  applied  strain  on  the  network.    It 
was  found  that  the  number  of  network  chains,  as  meas- 
ured by  equilibrium  swelling,  was  slightly  higher  for  a 
good  solvent  (fcarbon  tetrachloride)  than  for  a  poorer 
solvent  (benzene).    A  sample  of  Viton  A  cured  with  Diak 
No.   1  exhibited  greater  resistance  to  high  temperature 
degradation  than  did  a  triethylene  tetramine-pipera- 
zine  cure  as  evidenced  by  stress -relaxation  studies. 
With  the  Diak  No.   1  cure,  very  little  change  occurred 
in  the  stress -relaxation  curve  when  the  temperature 
was  raised  from  I50oc.  to  240OC.    When  raised  to 
275OC. ,  however,  degradation  proceeded  much  more 
rapidly.  (Author)  (See  also  PB  146  230) 


Resin  Research  Labs.  ,  liic. ,  Newark,  N.   J. 
STEREOSPECIFIC  THERMOSETTING  RESINS  AND 
HIGH  HEAT  RESISTANT  AJDHESIVES,  by  P.  Esemplare. 
R.  Saltzman  and  others,    ijiterim  rept.  no.   4,  1  Feb  59- 
■  31  Mar  59.  on  Contract  N(ias-58  870- c.    7  Apr  59,  lOp. 
Rept.  no.  704;  AD- 229  17l 
Order  from  LC  mijl.  80.  feP  %3.  30  PB  148  388 

A  statistical  study  was  undertaken  to  determine  the 
effect  of  Tergitol  NP27  on  the  standard  resin  which  in- 
volved the  addition  of  the  iiicelle  former  in  successively 
greater  percentages  to  the!  standard  resole  formulation. 
Results  indicated  that  the  greater  the  percentage  of 
Tergitol,  the  lower  the  fl^ural  strength.    The  strength 
retention  was  greater  for  a  larger  percentage  of 
Tergitol  of  about  10%.    Optimum  concentration  appeared 
to  be  about  12,  5%.    Two  o|>posing  forces  appeared  to 


Material  Ub. .  New  York  Naval  Shipyard,  Brooklyn, 

N.  Y. 
INFLUENCE  OF  MOLECULAR  STRUCTURE  AND 

suBsrrruENTS  on  the  antizonant  properties 

OF  ARYL  DIAMINE  CHEMICALS,  by  A.  E.  Ruff  and 
A.  D.  Delman.    Research  and  development  rept. 
4  Mar  57,  25p.  14  refs.   Final  rept.  on  Lab  Projea 
5850- A- 2 
Order  from  IT.  mi$2.70,  ph$4.80  PB  149  549 

The  influence  of  molecular  structure  and  substituents 
on  the  antiozonant  properties  of  fourteen  related 
aromatic  diamine  chemicals  was  investigated  in  terms 
of  their  relative  effectiveness  as  inhibitors  of  ozone - 
induced  polymer  degradation.   Results,  obtained  by 
visconietric  techniques,  indicate  that  symmetrical 
compounds  are  superior,  as  antiozonant s,  to  analo- 
gous un  symmetrical  compounds.    In  addition,  the  pro- 
tective capacities  of  the  antiozonants  vary  inversely 
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with  the  size,  number  of  N- hydrogen  substituents,  and 
the  distance  between  the  amine  groups.   The  relative 
effectiveness  of  the  chemicals  investigated  is  corre- 
lated with  free  radical  stability,  in  accordance  with 
the  theory  of  resonance.   (Author) 


Rock  Island  Arsenal  Lab. ,   III. 
LOSS  OF  ANTIOZONANT  EFFICACY  IN  BUTADI- 
ENESTYRENE  (SBR)  RUBBER  AFTER  SHELF 
STORAGE,   by  E.   W.   Bergstrom.    25  Feb  60,    17p. 
2  refs.    Rept.  no.  60-487;  AD-234  723. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  339 

An  investigation  was  carried  out  to  determine  the 
ozone  resistance  of  (1)  antiozonant  inhibited  SBR  vul- 
canizates which  had  been  stored  unstressed  indoors 
and  outdoors  for  various  periods  of  time  and  (2)  vul- 
canizates prepared  from  the  same  inhibited  com- 
pounds after  storage  uncured,  indoors  for  various 
periods  of  time  prior  to  curing.    It  was  found  that  vul- 
canizates inhibited  with  N-phenyl-N'-cyclohexyl-p- 
phenylenediamine  have  excellent  ozone  resistance  in 
accelerated  (25  and  50  pphm)  ozone  tests  when  the 
vulcanizates  are  stressed  and  exposed  to  ozone  within 
three  days  from  the  date  they  are  cured.    However, 
the  same  vulcanizates  have  no  ozone  resistance  in  ac- 
celerated ozone  tests  after  being  stored(l)unstressed 
indoors  tor  one  week  or  longer  and  (2)  unstressed 
outdoors  for  a  period  of  one  month  or  longer.    AH 
antiozonant  inhibited  SBR  vulcanizates  which  had  been 
stored  unstressed  for  periods  up  to  24  and  30  months 
both  indoors  and  out  had  excellent  ozone  resistance  in 
outdoor  tests. 


Rock  Island  Arsenal  Lab.  ,  111. 
OZONE  RESISTANCE  OF  BLTYL  VULCANIZATES, 
byE.  W.   Bergstrom     16  May  60,   18p.   11  refs.    Rept 
no    60-1593. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  366 

An  investigation  was  carried  out  to  determine  the 
ozone  resistance  of  Butyl  (IIR)  vulcanizates  com- 
pounded using  formulations  recommended  by  the 
rubber  manufacturer  for  maximum  ozone  resistance. 
These  formulations  contained  high  wax  loadings.    Non- 
halogenated  IIR  vulcanizates  prepared  using  these 
formulations  had  excellent  ozone  resistance  in  accel- 
erated static  tests  when  exposed  to  2513  pphm  ozone 
and  in  outdoor  static  tests  when  exposed  at  a  stress  of 
20  percent.   They  had  poorer  ozone  resistance  (1)  in 
accelerated  static  tests  when  exposed  to  50±5  pphm 
ozone,  (2)  in  dynamic  tests  and  constant  load  tests 
when  exposed  to  2513  pphm  ozone  and  (3)  when  exposed 
outdoors  in  bent  loop  fixtures.    Chlorinated  IIR  vul- 
canizates prepared  using  the  recommended  formula- 
tions had  poor  ozone  resistance  in  accelerated  static 
tests  when  exposed  to  either  25t3  or  5Qt5  pphm  ozone. 
The  vulcanizates  had  excellent  ozone  resistance  in 
outdoor  tests,  however,  when  exposed  at  a  stress  of 
20  percent.  i 


Rock  Island  Arsenal  Lab.  ,   III. 
STY  RENE  POLYMERIZATION  DURING  THE  MILL- 
ING OF   DIENE  RUBBERS,  by  H.   Wolfgang  Jureleit. 
28  May  59.   23p.   4  refs.    Rept.   no.   5^-1448; 
AD- 2 17  043L. 
Order  from  LC  mi$2.  70,  ph$4.  80  •  PB  147  341 


A  method  is  described  to  polymerize  styrene  during 
the  milling  process  of  an  elastomer,   such  as  poly- 
butadiene  or  a  copolymer  of  butadiene  and  acryloni- 
trile.    This  "mill  polymerization"  was  initiated  by 
finely  dispersed  sodium  and  by  sodium  alcoholate. 
The  developed  method  does  not  require  any  solvents 
or  special  apparatus.    The  experiments  were  per- 
formed on  a  conventional  2-roll  rubber  mill.    Anal- 
ysis of  the  final  polymer  compositions  resulting  from 
the  mill  polymerization  indicates  that  most  probably 
"graft  polymers"  are  formed  by  this  method.    The  re- 
sults also  indicate  that  the  milling  of  uncured  elasto- 
mers with  sodium  dispersion  might  be  developed  into 
a  new  method  of  vulcanizing  without  sulfur  or  sulfur- 
containing  compounds.  (Author) 


Rock  Island  Arsenal  Lab.  ,  111. 
SYNTHESIS  OF  STEREOREGULATED  HOMOPOLY- 
MERS  AND  COPOLYMERS  OF  BUTADIENE  AND 
STYTIENE,  by  Ronald  R.   Freeman.    5  Jan  60,  28p. 
10  refs.   Rept.  no.  59-3286;  AD-233  875L. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  230 

Results  are  presented  on  the  homopolymerization  of 
butadiene  and  styrene  and  the  copolymerization  of 
butadiene  with  styrene  using  triethyl  aluminum  and 
titanium  tetrachloride  (Al-Ti)  as  catalysts. 


MATHEMATICS 


Aeronautical  Research  Associates  of  Princeton, 

Inc.,  N.  J. 
BEHAVIOR  OF  SOLUTIONS  OF  THE  NAVIER- 
STOKES  EQUATIONS  FOR  A  COMPLETE  CLASS 
OF  THREE-DIMENSIONAL  VISCOUS  VORTICES,  by 
Coleman  duP.    Donaldson  and  Roger  D.   Sullivan. 
Rept.  on  Contract  AF  49(638)255.    May  60,   32p.   11 
11  refs.  AFOSR-TN-60-172. 
Order  from*  LC  mi$3.  00,  ph$6.  30  PB  148  027 

A  study  has  been  made  of  the  complete  class  of 
solutions  of  the  Navier- Stokes  equations  wherein  the 
radial,  tengential,  and  axial  velocities  in  cylindrical 
coordinates  (r,  f ,  z)  are  the  forms  u  s.  u(r), 
V  s  v(r),  and  w=  zw(r).    These  solutions  are  found 
to  represent  arather  large  class  of  three-dimensional 
viscous  vortex  motions.    The  class  of  solutions  con- 
tains Burgers*  analytic  solution  for  an  unconstrained 
one-celled  vortex  as  a  special  limiting  case.    The 
solutions  obtained  show  that  vonex  motions  are 
possible  which  have  more  than  one  "cell".    That  is, 
the  flow  may  not  singly  spiral  in  toward  an  axis  and 
out  along  it  as  in  a  one- celled  configuration  but  may 
have  nested  regions  of  successively  reversed  axial 
flow.    The  behavior  of  the  solutions  in  passing  from 
single  to  multiple- celled  configurations  is  discussed 
and  the  solution  for  the  extremely  interesting  case 
of  a  two- celled  analogue  to  Burgers'  unconstrained 
vortex,  which  probably  occurs  quite  often  in  nature, 
is  given  in  closed  form. 
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Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex.  i 

FIGURES  OF  N4ERIT  OF  TRANSFER  FUNCTIONS 
AS  RATIONAL  FUNCTIOIHS  OF  THEIR  COEF- 
FICIENTS, by  Herbert  Kn<)the.  Jan  60,  25p.  AFMDC 
TR-60-3;  AD-233  558.  ^  ^^^  ^^^ 

General  methods  and  expUicit  formulas  in  terms  at  the 
coefficients  d  a  linear  differential  equation  are  devel- 
oped to  express  figures  of  merit  for  the  response  of  a 
linear  system  to  a  step  innut. 


irqjut 


Applied  Mathematics  and  Statistics  Labs. , 

Stanford  U.  ,  Calif. 
DYNAMIC  INVENTORY  POLICY  WITH  VARYING 
STOCHASTIC  DEMANDS,  by  Samuel  Karlin.    Technical 
rept.  no.   15  on  Contract  Honr-225(28).    24  Sep  59,  58p. 
14  refs.  AD-227  373. 
Order  from  LC  ml$3.  60,  |)h$9.  30  PB  148  894 

An  extended  version  of  tha  classical  Arrow,  Harris, 
Marschak  dynamic  inventory  process  is  presented.    The 
case  for  a  single  conunodity  is  considered.    A  sequence 
of  ordering  decisions  is  miade  at  the  beginning  of  a 
number  of  periods  of  equai  duration,  which  result  in 
the  buildi^  of  inventories.    Stock  is  depleted  by  con- 
sumption (demand),  which  is  assumed  to  be  an  obser- 
vation of  a  random  variable  with  a  known  distribution 
function.    All  distribution  functions  are  assumed  to 
possess  continuous  densities  and  to  belong  to  non- 
negative  random  variables,    A  general  proof  is  given 
for  the  fact  that  with  a  linaar  ordering  and  arbitrary 
independent  demand  distriliution  through  successive 
periods,  the  optimal  policy  in  each  period  is  determinec 
by  a  single  critical  number.    With  the  characterization 
of  the  optimal  policy  known,  the  main  theorem  is 
proved  pertaining  to  comparisons  of  the  critical  num- 
bers under  the  hypothesis  that  the  demand  densities 
are  suitably  stochastically  ordered. 


Applied  Mathematics  andl  Statistics  Labs. 

Stanford  U.  ,  Calif. 
THE  SEQUENTIAL  DESIGN  OF  EXPERIMENTS 
FOR  INFINITELY  MANY  jSTATES  OF  NATURE,  by 
Arthur  E.  Albert.    Technical  rept.   no.   47  on  Con- 
tract N6onr-25140.    3  Aug  59,  88p.  9  refs. 
AD- 220  544. 


Order  from  LC  mi$4.  80,  ^$13 
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The  results  of  Chernoff's  Sequential  design  (Ann. 
Math.   Stat.   30:  1959)  are  Extended  to  the  case  where 
the  possible  states  of  natuf e  are  infinite  in  number. 
The  assumption  is  made  that  there  are  2  possible 
actions  (terminal  decisions)  and  a  class  of  available 
experiments.    After  each  observation,  the  statistician 
decides  whether  or  not  to  Continue.    If  he  decides  to 
continue,  he  must  select  otie  of  the  available  experi- 
ments; if  he  decides  to  stop,  he  must  select  one  erf 
the  2  terminal  actions. 


Applied  Mathematics  and  |Statistics  Labs. 

Stanford  U.  ,  Calif. 
THREE  HYPERBOLIC  SURJFACES  WITH  UNUSUAL 
PROPERTIES,    by  Robert  Csserman.    Technical  rept. 
no.   14  on  Contract  DA  04-i00-ORD-704.   19  Feb  60, 


14p.  8  refs.   OOR  rept.   13^3.  18-M. 
Order  f rom  LC  mi $2.  40,  ph$3.  30 


PB  148  436 


This  paper  gives  examples  of  simply-connected  sur- 
faces which  exhibit  various  types  of  unusual  behavior. 
The  first  example  is  a  polyhedral  surface  of  the  form 
z  -  f(x,  y)  over  the  whole  x,  y-plane,  for  which  an 
explicit  quaslconformal  map  is  given  onto  the  interior 
of  the  unit  disk.    The  second  is  a  complete  simply- 
connected  mininial  surface  which  is  conformally 
equivalent  to  the  unit  disk.    The  third  is  the  Ricmann 
surface  of  the  inverse  to  a  function  analytic  in  the 
unit  disk. 


Battelle  Memorial  Inst. ,  Geneva  (Switzerland). 
THEORETICAL  STUDY  ON  HOMOTOPY  THEORY 
AND  DUALITY  FOR  MODULES  AND  SPACES.  Final 
and  annual  technical  rqx.  no.   1.    1  Feb  59-31  Jan  60, 
on  Contract  DA  91 -591- EUC- 1060.  29  Feb  60,   14p. 
3  refs.    AD-234  398. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  255 

Homotopy  groups  of  two  variables  and  their  duality 
properties  are  studied  both  in  the  algebraic  and  in  the 
topological  context.    On  the  algebraic  side,  the  theory 
of  these  groups  and  their  exact  sequences  is  built  up 
in  a  most  general  framework.    The  results  are  then 
applied  to  special  cases  and  interrelated  with  known 
algebraic  concepts,  primarily  for  modules  over  a  ring. 
On  the  topological  side,  algebraic  topology  is  shown  to 
be  obtainable  from  the  groups,  their  exact  sequences, 
and  the  related  concepts.    The  new  concepts  and  results 
suggested  by  the  duality  are  investigated.    (Author) 


California  U. ,  Berkeley. 
ON  SINGULAR  PARTIAL  DIFFERENTIAL  BOUND- 
ARY PROBLEMS,  by  Frantisek  Wolf.   Technical  rept. 
no.  7  on  Contract  Nonr-222(62).   June  59,  23p.  7  refs. 
AD- 225  635. 
Order  from  LC  mi$ 2.70,  ph$4. 80  PB  146  415 

Second  order  partial  differential  boundary  problems 
are  considered.   The  differential  operator  is  required 
to  be  elliptic  inside  the  domain  G  (not  necessarily 
bounded)  and  its  ellipticity  tf  (s)  is  allowed  to  go  to 
zero  on  the  boundary  (called  singular  points  of  G). 
The  situation  is  generalized  concerning  non-self- 
adjoint  operators  and  general  boundary  conditions. 
The  operators  are  compared  and  the  difference  of 
their  resolvents  are  studied  by  having  the  operators 
defined  in  the  same  space,   L^G).   The  operators  are 
to  be  the  same  near  the  singular  points  as  far  as  their 
boundary  conditions  and  curves  are  concerned.   Cer- 
tain additional  boundary  curves  Eare  added  to  ^G  in 
order  to  remain  in  L^G).   These  curves  may  be 
contained  entirely  in  the  interior  of  G,  or  divide  G  in 
several  disconnected  subregions  Gi,  G2  with  different 
boundary  conditions  on  the  2  sides  of  Z.   The  differ- 
ential operator  is  completely  reduced  by  the  decom- 
position l2(G)  «  l2(Gi)(5l2(G2),  where  the  functions 
of  l2(Gi)  are  all  zero  on  G2.  and  similarly  for 
L^G2)-    Proof  is  presented  of  the  theorem  which 
asserts  that  the  difference  of  the  2  resolvents  is  a 
compact  operator. 


Columbia  U. ,  New  York. 
ON  THE  GEOMETRICAL  SIGNIFICANCE  OF  THE 
MOMENTS  OF  ORDER  STATISTICS  AND  OF   DEVIA- 
TIONS OF  ORDER  STATISTICS  FROM  THE  MEAN 
IN  SAMPLES  FROM  GAUSSIAN  POPULATIONS,  by 
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Harold  Ruben.    Rept.  on  Contract  Nonr- 266(59).    [1959] 

I6p.  4  refs.   CU-9-59-Nonr-266(59)MS. 

Order  from  LC  mi$2.40,  i*i$3.30  PB  148  577 

Let  E  =  Ej./n  denote  the  rth  largest  observation  in  a 
random  sample  of  n  observations  from  a  normal  popu- 
lation with  zero  mean  and  unit  variance.   The  distribu- 
tion is  investigated  of  Er/n.  ^be  rth  order  statistic,  and 
that  of  Ej.  n-E,  the  deviation  of  the  rth  order  statistic 

_      n 
from  the  sample  mean  (E=2   Erl  n/n).  from  the  point 

1         ' 
of  view  of  the  moment  of  these  distributions.   The 
characteristic  function  of  Er|  n  -  Er|n  and  of  Erjn  ^^^ 
obtained  in  a  form  which  enables  the  geometrical  sig- 
nificance of  the  moments  of  the  2  statistics  to  be 
assessed. _Also  shown  is  tfie  fact  that  the  stH  moment 
of  Er|n  -  E  is  equal  to  the  expectation  of 
n- 1 /2 sHg(EVn)  in  the  elementary  probability  law  dis- 
tribution, where  H8(x)  is  the  (s-*-  l)th  Tchebycheff- 
Hermite  polynomial,  normalized  so  that  the  coefficient 
X*  is  unity. 


Columbia  U.  ,  New  York. 
THE  RATE  OF  INCREASE  OF  THE  SEQUENCE  OF 
MAXIMA,  by  Herbert  Robbins.    Rept.  on  Contract 
Nonr-266(59).    [1959]  6p.  CU-3-59-Nonr-266(59)MS; 
AD-216  577. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  414 


Computer  Lab.  ,  Ordnance  Tank- Automotive 

Command,  Center  Line,  Mich. 
RUNGE-KUTTA-GILL  SOLUTION  OF  FIRST- 
ORDER  DIFFERENTIAL  EQUATIONS,  by 
Alexander  Edwards.    Rept.  on  Contract  DA  20-089- 
ORD- 39246.    20  Apr  60,   19p.   3  refs.   Rept.  no. 
RR-23. 
Order  from  LC  mi$2.  40.  ph$3.  30         PB  148  522 

This  report  presents  an  extension  for  use  with  Purdue 
University's  Compiler  IL    The  extension  solves  a 
system  of  first-order  differential  equations  of  the 
form  dxj/dt  =  fi(xj,  t)  using  the  Runge-Kutta  Method 
as  developed  by  Dr.   Stanley  Gill,  (Cambridge 
Philosophical  Society  Proc.   1951,  v.   47,  p.  96-108). 
The  extension  as  written  is  used  with  Burrough's 
Datatron  205  Digital  Computer  with  the  automatic 
floating-point  unit,  Model  360.    The  program  is 
written  in  machine  language.    TTie  approximate 
running  time  per  solution  is  calculated  by  the  expres- 
sion:  T^^  -(.  34-»-.6n)  ■*-4tf  where  T  ^  -  time  in 
At  1  ^ 

seconds  for  each  interval  At,  n  -number  of  equations 
and  tf  is  the  time  required  to  evaluate  tlie  functions 
f(x^).    The  accuracy  is  of  the  order  (At)^Xi.    (Author) 


Connecticut  U.   [Slorrs] 
ON  ORTHONORMAL  SERIES  AND  DENSITT  OF 
INTEGERS,   by  Richard  P.  Gosselin.    Rept.  on  Con- 
tract AF  49(638)608.    May  60,   17p.   3  refs.  AFOSR- 
TN-60-555. 
Order  from  LC  mi $2.  40,  phJ3.  30  PB  148  402 

This  note  considers  the  convergence  implications  of 
hypotheses  on  the  coefficient  sequence  of  orthonormal 
series  of  the  type 


J^n>l(logn)b    |anP<'^.   0=b^2.   The  results 
are  stated  in  terms  of  the  almost  everywhere  conver- 
gence of  subsequences  of  the  full  sequence  of  partial 
sums  whose  indices  satisfy  specified  density  condi- 
tions. (Author)  fc 


Electronics  Research  Lab. ,  Northeastern  U. , 

Boston,  Mass. 
A  BIBLIOGRAPHY  OF  PUBLICATIONS  IN  THE 
THEORY  OF  GAMES,  by  H.   Stephen  Schloss. 
Scientific  rept.  no.   1,   1944-1959,  Contract 
AF  19(604)4573.    23  Oct  59,  %p.   1474  refs.   AFCRC- 
TN-59-797;  AD-234  153. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  146  648 

This  bibliography  was  compiled  primarily  by  examin- 
ing the  issues  of  The  Mathematical  Reviews  from  1944 
to  the  present,  Operations  Research,  Annals  of 
l^lathematical  Statistics,  existing  bibliographies  in 
works  by  J.   C.   C.   McKinsey.  D.   Blackwell  and 
M.  A.  Girshick.  Abraham  Wald.  R.  D.  Luce  and 
H.  Raiffa,  and  the  comprehensive  listing  in  Contributions 
10  ihe  Theory  gf  Games  IV ,  Annals  of  Mathematics 
Stud^gs.  no.   40,  Princeton  University  Press.    Other 
entries  were  found  during  general  reading  in  this  field. 
While  some  articles  are  not  readily  available  they  have 
been  included,   since  the  titles  "will  indicate  the  aspect 
of  game  theory  in  which  the  particular  writer  is 
interested. 


Electronics  Research  Lab.  ,   Northeastern  U. , 

Boston,  Mass. 
A  BIBLIOGRAPHY  OF  RECENT  PUBLICATIONS  IN 
QUEUING  THEORY,   by  Samuel  M.  Giveen.    Scientific 
rept.  no.  2,   1955-1959,  on  Contract  AF  19(604)4573. 
15  Dec  59.   17p.   128  refs.  AFCRC-TN-60-103; 
AD-234  152. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  647 

This  bibliography  is  designed  to  cover  the  literature 
on  queuing  theory  for  the  period  from  1955  to  1959. 
The  present  bibliography  is  concerned  basically  with 
the  mathematical  theory  of  the  subject,  and  articles 
involving  applications  have  been  included  where  they 
seem  to  have  a  direct  bearing  on  the  mathematical 
equations  of  the  theory.    Purely  descriptive  articles 
have  in  general  been  omitted. 


[Illinois  U.  ,   Urbana] 
THE  EASIER  WARING  PROBLEM  IN  ALGEBRAIC 
NUMBER  FIELDS,  by  Rosemarie  Margarete  Stemm- 
ler.    Thesis.    Technical  rept.  on  Contract 
Nonr- 1834(18).    1959,  38p.   8  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  318 

Contents: 

Determination  of  v(2;K)for  all  algebraic  number  fields 
Upper  bounds  for  v(q;K)  when  q  is  an  odd  prime 
Upper  bounds  for  v(m;K)  when  m  is  composite 
Existence  of  algebraic  number  fields  K  for  which 

v(m;K)^v(m) 
Relation  of  v(m;K)  to  g(m;K)  in  totally  complex  fields 
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Institute  for  Advanced  Stu4y,   Princeton,   N.  J. 
ASYMPTOTIC  DECAY  OF  SOLUTIONS  OF   DIFFER- 
ENTIAL INEQUALITIES,   by  Raul  J.    Cohen  and 
Milton  Lees.    Kept,   on  Conlp-act  AF  49(638)253. 
May  60.   18p.   2  refs.  AFOSH-fTN]-60-568. 
Order  from  LC  mi$2.  40,  plj$3.  30  PB  148  328 

An  Investigation  is  made  of  the  maximum  rate  of  de- 
cay at  infinity  of  solutions  df  certain  differential  in- 
equalities.   Two  types  of  diflferential  inequalities  are 
considered:  abstract  differential  inequalities  In  a 
Hilbert  space  and  concrete  parabolic  differential  in- 
equalities. (Author) 


Institute  for  Advanced  Stuiy,  Princeton,  N.J. 
AN  EXACT  SEQUENCE  INj  DIFFERENTIAL  TO- 
POLOGY, by  Morris  W.  HiHch.  Kept,  on  Contract 
AF  49(638)253.  May  60,  4pl  4  refs.  AFOSR-[TN]- 
60-544.  j 

Order  from  LC  mi$  1.80,  pW  1.80  PB  148  326 

An  exact  sequence. . .  -»r"j-*e" -»/^  -►r"'^— *. .. 
is  described,  relating  certain  abelian  groups  of  in- 
terest in  differential  topology.  (Author) 


Institute  for  Advanced  Stu<Jy,  Princeton,  N.  J. 
AN  INITIAL  VALUE  PROBLEM  FOR  POSITIVE 
SYMMETRIC  HYPERBOLIC  SYSTEMS,  by  Milton 
Lees.   Rept.  on  Contraa  Af  49(638)253.   Dec  59,  13p. 
3  refs.    AFOSR  [TN]-60-30|  AD- 232  920. 
Order  from  LC  mi$2.  40,  plt$3.  30  PB  146  316 

An  initial  value  problem  for  a  symmetric  hyperbolic 
system  of  partial  differenti4l  equations  is  investigated 
by  the  method  of  finite  diffetences .   The  assumption 
is  made  that  the  matrices  o(  the  system  are  symmet- 
ric and  fxjsitive-definite.   itie  initial  value  problem 
fXDsed  is  distinct  from  the  Clauchy  problem.   The 


existence  and  uniqueness  of 
all  sufficiently  smooth  data, 
cal  procedure  is  described. 


a  solution  is  proved  for 
An  approximate  numeri- 


Institute  for  Advanced  Stu^v,   Princeton,   N.   J. 
ON  A  COLORING  PROBLEM,  by  E.   Asplund  and 
B.  Grunbaum.   Rept.  on  Contract  AF  49(638)253. 
Dec  59,   12p.  2  refs.  AFOSi  fTN]-60-29;  AD- 
232  951. 
Order  from  LC  mi $2.  40,  ph  $3.  30  PB  146  317 

A  problem,  posed  by  A.   Bielecki  (Colloq.   Math.   1:33, 
1948)  is  solved  by  the  following  theorem:  Each  family 
of  rectangles  in  the  plane,   yith  horizontal  and  verti- 
cal edges,  and  such  that  no  j3  have  a  common  point, 
may  be  decomposed  into  6  subfamilies  consisting  al 
mutually  disjoint  recetangles.    Some  related  problems 
and  results  are  discussed.  (Author) 


Institute  for  Advanced  Study,   Princeton,   N.  J. 
ON  EMBEDDING  DIFFEREJiTIABLE  MANIFOLDS 
IN  EUCLIDEAN  SPACE,  by  Morris  W.   Hirsch.   Rept. 
on  Contract  AF  49(638)253.    Mav  60,   lOp.   10  refs. 
AFOSR- [TN]- 60- 545. 
Order  from  LC  mi$l.  80,  pri$l.  80  PB  148  327 


Recent  results  on  combinatorial  manifolds  are  applied 
to  obtain  embedding  theorems  for  differentiable  mani- 
folds.   It  is  shown  that  if  M  is  a  different iablen- man- 
ifold, M  can  be  embedded  in  Euclidean  q- space    RQ, 
where  (a)  qm  2n- 1  if  M  is  non-closed;  (b)  q=  n+  2  if 
M  is  contractible  and  n  is  odd;  (c)  q  «  n-f  1  if  M  is  con- 
tractible  and  n  is  even.    Various  other  results  are 
obtained  by  assuming  special  conditions,  e.g.  M  is 
parallelizable,  or  M  is  highly  connected.  (Author) 


Institute  for  Fluid  Dynamics  and  Applied  Mathematics, 

U.  of  Maryland,  College  Park. 
GREEN'S  FUNCTIONS  FOR  MONATOMIC  SIMPLE 
CUBIC  LATTICES,  by  A.  A.  Maradudin,  E.  W.  Mon- 
troll  and  others.    Rept.  on  Contracts  AF  18(600)1315 
and  AF  49(638)399.    Nov  59,  34p.  28  refs.   Technical 
noteBN-188;  AFOSR-TN-60-202;  AD-234  104. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  416 

A  tabulation  to  six  significant  figures  of  the  Green's 
functions  for  monatomic  simple  cubic  lattices  which 
are  defined  by  the  integral    I(a,  b,  c;q;P)  « 


r     C  f>         cos.'occosbycoscz 
J    y  "'(2+a)p  -  cosx  -  c( 


i,  )    J  J"/o_L  — — /— dxdvdi  Is 

ir3  V    Q     (2+  a)P  -  cosx  -  cosy  -  acosr 

presented  for  the  following  ranges  of  the  parameters: 
f«-=p-l  =0.00(0.01)1.00;  a  =  I,2,4,  8, 16;  and 
05a^  +  tr  -^c^'^TlS.    The  recurrence  formula  satisfied 
by  this  integral,  closed  form  expressions  for  the 
integral  for  special  values  of  the  parameters,  asymp- 
totic expressions  valid  in  different  ranges  of  the  param- 
eters, and  examples  of  the  applications  of  these  tables 
are  presented.    (Author) 


Institute  for  Fluid  Dynamics  and  Applied 
Mathematics,   U.  of  Maryland,   College  Park. 
AN   OPTIMAL  POINCARE  INEQUALITY  FOR  CON- 
VEX IX)MAINS,   by  L.   E.   Payne  and  H.    F.   Wein- 
berger.   Rept.  on  Contract  AF  49(638)22%.    Feb  60, 
15p.  6  refs.   Technical  note  BN-193;  AFOSR- TN- 60- 
248;  AD-233  371. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  754 

The  second  (first  non-zero)  eigenvalue ^lo  of  the  free 
membrane  problem  Av-+'>iv  ■  0  with    dv/3n  «  0  on  the 
boundary  for  an  n-dimensional  convex  domain  of 
diameter  D  is  shown  to  satisfy  >i2-  'f^  D"2.    Equality 
is  approached  for  a  thin  parallelepiped.  (Author) 


Institute  of  Mathematical  Sciences,   New  York  U.  ,  N.  Y 
POTENTIALS  WITH  ZERO  SCATTERING  PHASE,   by 
H.  E.  Moses  and  S.  F.  Tuan.  Rept.  on  Contract 
AF  19(604)4555.   Nov  58,   20p.  48  refs.    Research  rept. 
no.  CX-36;  AFCRC  TN-58-636. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB   138  248 

The  Gelfand-Levitan  equation  is  used  to  construct  po- 
tentials which,  for  a  given  angular  momentum,   yield 
scattering  phases  which  are  identically  zero  for  all 
energies.    The  technique  used  herein  gives  all  such  po- 
tentials which  belong  to  the  class  of  potentials  for  which 
f(k)  is  analytic  in  the  lower  half -plane. 
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Iowa  State  U.  ,  Iowa  City. 
TREATMENT  ERRORS  IN  COMPARATIVE  EXPERI- 
MENTS, by  George  Zyskind  and  Oscar  Kempthorne. 
Rept.  on  Contract  AF  33(616)5599.    Apr  60,  83p. 
45  refs.  WAE)C  Technical  note  59-19. 
Order  from  OTS  $2.  25  PB  161  874 

The  present  report  investigates  a  representative  num- 
ber of  alternative  experimental  schemes  in  which  ex- 
plicit allowance  is  made  for  the  fact  that  aj^lication  of 
intended  amounts  of  treatments  may  be  subject  to  error. 
It  is  shown  how  the  question  of  treatments  subject  to 
error  may  structurally  be  incorporated  into  a  broader 
overall  approach  to  experimental  designs.    When  certain 
sets  of  structural  conditions  are  satisfied  the  expected 
values  of  mean  squares  in  the  analyses  of  variance 
tables  have  simple  and  easily  specifiable  forms.    These 
conditions  have  been  verified  to  hold  in  all  of  the  ex- 
amples discussed.    If  treatment  errors  are  operative 
then  repeated  independent  attempts  at  realizing  the  pre- 
assigned  amounts  of  treatments  are  to  be  desired  since 
without  them  partial  or  total  confounding  of  treatment 
amounts  and  treatment  errors  will  result.    The  presence 
of  treatment  errors  tends  to  decrease  the  sensitivity  of 
[ests  of  significance  for  treatment  effects.    The  pres- 
ence of  interactions  involving  treatment  errors  tends 
not  only  to  further  decrease  the  sensitivity  of  tests  but 
also  to  introduce  negative  bias  both  into  tests  of  sig- 
nificance for  treatments  and  into  the  estimation  of  the 
[reatment  cqmponent  of  variation;  but  the  presence  of 
these  interactions  tends  to  overestimate  the  average 
variance  of  estimates  of  treatment  differences. 
(Author) 


Jet  Propulsion  Lab.  ,  Calif.   Inst,  of  Tech. , 

ON  THE  FACTORIZATION  OF  TRINOMIALS  OVER 
GF(2)  by  Solomon  W.   Golomb,    Lloyd  R.   Welch,  and 
Alfred  Hales.    Rept.  on  Contract  DA  04-495-ORD-18. 
14Julv59,   21p.  7  refs.    Memo.   no.   20-189; 
AD-225  598. 
Order  from  LC  mi$2.  70,  phR  80  PB  148  648 

The  factorization  of  trinomials  over  GF(2)  is  investi- 
gated, and  tables  of  factors  of  trinomials  through  de- 
gree 45  are  included.    Up  to  degree  36,  the  trinomials 
are  factored  completely.    Detailed  information  on  the 
periods  of  the  trinomials  and  their  factor*  is  pre- 
sented. (Author) 


Kansas  U. ,  Lawrence. 
CHARACTERISTICS  AND  CAUCHY  PROBLEM  FOR 
NONLINEAR  PARTIAL  DIFFERENTIAL  EQUATIONS 
OF  FIRST  ORDER,  by  Jacek  Szarski.  Technical  rept. 
no.  21  on  Studies  in  Eigenvalue  Problems,  Contract 
Nonr-58304.  1959,  I02p.  17  refs.  AD-225  054. 
Order  from  LC  mi$5.70,  ph$l6.80  PB  148  173 

The  theory  of  Cauchy  characteristics  is  investigated 
for  the  equation  of  the  form:  z^  «f(x,yp  . . .  .y^, 

Z.ZyJ  , . . . 

for  Zjj  and 


.1 


.  ,z'",  z\,,,..  .,z\,),  where 


,Zy  ).  The  Cauchy  problem  is  also  studied 
fo'r  systems  of  equations  of  the  form:  z^  ^ 


f'(x,yi, 


-yn.z 


.z 


m 


). 


=  p'Mx 


'yi "yn 

.z"^).  andzj^    =f>^(xj.. 


Xp'  yi ynt  "   .  •  •  •  .*■     •  -^y^  '  •  •  •  '"y^' 

i  =1,2, . .  .,m  and  v  =  1,2, ...  ,p.  Partial  differential 
inequalities  of  the  first  order  are  considered,  and  also 
the  uniqueness  of  the  solution  of  the  Cauchy  problem 
for  Zj{  and  for  z^.  The  classical  theory  of  character- 
istic strips  of  first  order  is  treated  for  z^  together 
with  recent  results  obtained  by  A.  Plis .  Character- 
istic strips  of  second  order  are  considered  for  z^, 
and  existence  theorem  are  studied  for  z-^  and  zj^. 
Also  considered  are  the  uniqueness  and  existence 
theorems  for  P^^  and  0^ , 


Kansas  U. ,  Lawrence. 
THEORY  OF  BESSEL  POTENTIALS.    PART  I.  by 
N.  Aronszajn  and  K.  T.  Smith.   Technical  rept.  no.  22 
on  Studies  in  Eigenvalue  Problems,  Contract  Nonr- 
58304.    1959,   120p.  27  refs.    AD- 226  343. 
Order  from  LC  mi$6.00,  ph$18.  30  PB  148  585 

A  basis  is  presented  for  a  treatment  of  differential 
eigenvalue  and  boundary  value  problems.   The  general 
theory  of  functional  spaces  and  functional  completion 
previously  developed  is  applied  to  special  spaces  which 
are  of  importance  in  the  study  of  differential  problems, 
especially  of  the  elliptic  type.    Potentials  are  consid- 
ered which  are  based  on  the  kernels: 
Ga(x)-  -r—- ')\X    „/9 Kn  -  g  times 

(|  x(  )|  x|  ^'^  '  "^/^.  where  K(n-Q)/2  is  the  modified 

Besel  function  of  the  third  kind.    All  corresponding 
pxxentials  are  called  Bessel  potentials  of  order  q.   The 
theory  of  potentials  of  order  a  in  the  whole  space  R" 
is  given.   The  classes  of  potentials  P"^  are  considered 
in  the  subdomains  of  R"  (especially  in  bounded  do- 
mains), and  also  on  differentiable  and  Riemannian 
manifolds. 


Liege  U.  (Belgium). 
ASYMPTOTIC  REPRESENTATION  OF  THE  SPEC- 
TRAL FUNCTION  OF  SELF -ADJOINT  ELLIPTIC 
OPERATORS  OF  THE  SECOND  ORDER  WITH 
VARIABLE  COEFFICIENTS,  by  F.  J.  Bureau.   Tech- 
nical (scientific)  note  no.  2  on  Contract  AF  61(052)86. 
Nov  59,  80p.  21  refs.   AFOSR-TN-59-1182; 
AD- 232  050. 
Order  from  LC  mi$4.50,  ph$12.30  PB  146  716 

Let  Lx5aiJ(x)^i^ ♦bi(x)-^ ♦c(x),  (i,  j  -  1 n) 

dx^&K}  (3x 

be  a  self-adjoint  elliptic  operator  with  analytic  coeffi- 
cients and  Uft  -  LxU  »  0  the  totally  hyperbolic  equation 
associated  with  Lx-   The  connection  between  the  ele- 
mentary solutions  of  Lx  and  the  hyperbolic  equation  is 
described.    The  solution  of  the  Cauchy  problem  for  the 
hyperbolic  equation  is  written  with  classical  symbols 
only.   Then  the  asymptotic  behavior  is  considered  of 
the  spectral  function  0(x,  y,A)  of  Lx  v  *-Av  »0,  x  t  D, 
and  V  »  0  on  D,  where  A  a  parameter,  D  a  bounded 
simply  connected  domain  erf  R"  with  boundary  D. 


Maryland  U.  ,   College  Park. 
CONTINUOUS  DEPENDENCE  AND  UNIQUENESS  IN 
CAUCHYS  PROBLEM  FOR  FIRST  ORDER,    NON- 
LINEAR,   PARTIAL  DIFFERENTIAL  EQUATIONS, 
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I 

by  Avron  Douglis.    Rept.   <in  Contract  AF  49(638)590. 

June  60.    16p.   9  refs.   AFaSR-TN-60-572. 

Order  from  LC  mi $2.  40,  f)h$3.  30  PB  148  363 

The  C"  solutions  of  a  non-|inear,  first  order,   suffi- 
ciently regular,   partial  differential  equation 
Uj-^  F(x,  t,  U.  V^)  •  O  ari  known  to  depend  continu- 
ously upon  their  initial  daia.    Continuous  dependence 
for  solutions  not  of  class  9'  is  considered  in  this 
paper.    (Author) 


Maryland  U.  ,   College  PS  rk. 
ON  THE   UNIQUENESS  OF  GENERALIZED  SOLU- 
TIONS OF   FIRST  ORDEH.    QUASILINEAR  PARTIAL 
DIFFERENTIAL  EQUATi6nS,    by  Avron  Douglas. 
Rept.  on  Contract  AF  49(^38)590.  June  60.   8p. 
AFOSR-TN-60-571. 
Order  from  LC  mi$l.  80,  bh$l.  80  PB  148  362 


A  simple  proof  is  present xi 
that  the  generalized  solutipns 


are  uniquely  determined 
(Author) 


of  the  theorem  of  Oleinik 
of  partial  differential 
equations  of  the  form    Uj  -^  (F(x,  t,  u\i-  G(x,  t,  u)-  O 

their  Cauchy  data. 


by 


Maryland  U.  ,  College  Pi  rk. 
AN  ORDERING  PRINCIPLE  FOR  CONSERVATION 
LAWS  IN  TWO  VARL\BLES,  by  Avron  Douglis.    Rept 

June  60,  7p.   2  refs. 


on  Contract  AF  49(638)590.  ,_.. 
AFOSR-TN-60-570;  AD- 238  073 
Order  from  LC  miJL  80,    3h$l.  80 


If  Fuu(x,  t,  u)  .^  0,  the  ger^ralized  solutions  of  the 

t,  u))x  =  0  are  paniallv 
(Author) 


conservation  law  u^  •♦■  (F(x 
ordered  like  their  initial 
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Massachusetts  Inst,  of  lech.  ,  Cambridge. 
SINGULAR  INTEGRAL  EQUATIONS,    BOUNDARY 
VALUE  PROBLEMS  AND  ! THE  RIEMANN-ROCH 
THEOREM,  by  Walter  Kotoelman.    Technical  note  on 
Contract  AF  49(638)42.    [^959]  46p.  24  refs.   AFOSR 
Technical  note  60-587. 
Order  from  LC  mi$3.  30,  bh$7.  80  PB  148  538 


Naval  Weapons  Lab.  ,   oAhlgren,   Va. 
ON  THE  STABILITY  OF  UNIQUELY  DEFINED 
INTEGRALS  OF  PARTIAL  DIFFERENTIAL  EQUA- 
TIONS,  by  E.  W.   Schwid^rski.    13  May  60,  25p. 
14  refs.   NWL  rept.   no.    1^00. 
Order  from  LC  mi$2.  70,  jph^.  80  PB  148  655 


r 


The  Hadamard  definition  i>f  the  above  is  reformulated 
so  that  the  new  stability  concept  takes  account  of  the 
intrinsic  properties  of  th<  uniquely  defined  integral. 
A  mathematical  and  physijcal  justification  of  the  new 
concept  is  given.    A  defin  tion  of  the  stability  of 
constructive  methods  is  given  in  general  and  dis- 
cussed in  detail  by  means  of  finite  difference  equa- 
tions. (Author) 


Nebraska  U.  ,   Lincoln. 
A  STUDY  OF  THE  BOUNDARY  VALUE  PROBLEM 
FOR  NONLINEAR  SECOND  ORDER  ORDINARY 
DIFFERENTIAL  EQUATIONS,   by  Uoyd  Jackson. 
Rept.  on  Contract  AF  49(638)506.    15  Apr  60,   42p. 
10  refs.   AFOSR-[TN]-60-491. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB'  148  413 

The  boundary  valued  problem  for  the  equation 
y"r  f(x,  y.  y')  is  studied  by  subfunction  methods.    A 
generalized  solution  is  obtained.     (Author) 


Northwestern  U. ,  Evanston,  111. 
AN  INTEGRAL  TRANSFORM  RELATED  TO  THE 
HILBERT  TRANSFORM,  by  Richard  R.  Goldberg. 
Rept.  on  Contract  AF  49(638)383.    Mar  60,  6p.  2  refs. 
AFOSR  TN-60-197;  AD- 233  956. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  146  418 

The  following  basic  results  are  established  concerning 


the  transform  f* 


(X).  ^/o*l> 


t)  -  f(x 


il 


s'l'  t  ^ 


for  arbitrary  f  e  L^:  an  inversion  formula,  an  explicit 
expression  for  f*  in  terms  of  the  Hilbert  transform 
of  f,  an  explicit  expression  for  the  Hiblert  transform 
of  f  in  terms  of  f*,  and  an  expression  for  f**  in 
terms  of  f .   (Author) 


Nortnwestern  U. ,  Evanston,  111. 
WATSON  TRANSFORMS  ON  GROUPS,  by  Richard  R. 
Goldberg.    Rept.  on  Contract  AF  49(638)383.    Mar  60, 
7p.  1  ref.    AFOSR  TN-60-198;  AD- 233  957. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  417 

The  theory  of  general  transforms  of  l2(0,  to)  is  ex- 
tended to  groups.    If  G  is  any  locally  compact  abelian 
group  then,  on  l2(G),  a  set  of  integral  transforms  is 
constructed  each  of  which  gives  rise  to  a  unitary 
transformation  on  L^G).    With  appropriate  specializa- 
tion these  integral  transforms  become  the  classical 
Watson  transforms.   (Author)  (See  also  PB  146  418) 


Purdue  Research  Foundation,  Lafayette,  Ind. 
A  NOTE  ON  NON-NEGATIVE  MATRICES,  by 
C.  R.  Putnam.   Technical  note  no.   10  on  Commutators 
on  a  Hilbert  Space,  Contract  AF  18(603)139.    Mar  60, 
7p.  6  refs.   PRF  1421;  AFOSR-TN-59-692; 
AD- 233  512. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  1 46  377 

Results  on  non- negative  matrices  previously  obtained 
are  extended.   (Author) 


Purdue  Research  Foundation,  Lafayette,  Ind. 
A  NOTE  ON  TOEPUTZ  MATRICES  AND  UNITARY 
EQUIVALENCE,  by  C.  R.  Putnam.  Technical  note 
no.  11  on  Commutators  on  a  Hilbert  Space,  Contract 
AF  18(603)139.  Mar  60,  6p.  9  refs.  PRF  1421; 
AFOSR-TN-60-28;  AD-233  511 . 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  146  362 
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A  generalization  is  obtained  of  a  condition  assuring 
the  unitary  equivalence  of  a  Toeplitz  matrix  (Cj.if)  to 
a  cenain  function  of  the  matrix  belonging  to  the 

00 

quadratic  form  of  2£    x^x^^^  j .  (Author) 


RIAS,  Baltimore,  Md. 
A  DISCUSSION  OF  DIFFERENTIAL  EQUATIONS  ON 
PRODUCT  SPACES,  by  Jack  K.  Hale  and  Arnold 
Stokes.    Rept.  on  Contract  AF  49(638)382.   Jan  60, 
21p.  8  refs.   Technical  rept.  60-3;  AFOSR-TN- 
59-1283;  AD-233  044. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  721 


RIAS,   Baltimore,  Md. 
ON  CERTAIN  NON- LINEAR  OPERATORS  AND  PAR- 
TIAL DIFFERENTIAL  EQUATIONS,   by  Gertrude  I. 
Heller  (Johns  Hopkins  U.).    May  60,   83p.   3  refs. 
Technical  rept.   60-14;  AFOSR-TN-60-474. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  148  659 


RIAS,  Baltimore,  Md. 
ON  THE  METHOD  OF  KRYLOV-BOGOLIUBOV- 
MlTROPOLSKl  FOR  THE  EXISTENCE  OF  INTEGRAL 
MANIFOLDS  OF  PERTURBED  DIFFERENTIAL 
SYSTEMS,  by  J.  K.  Hale.  Rept.  on  Contract 
AF  49(638)382.  Jan  60,  19p.  15  refs.  Technical  rept. 
60-1;  AFOSR-TN-59-1293;  AD-233  806. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  365 

Some  important  results  of  N.  Bogoliubov  and  Y.  Mitro- 
polski  [Asymptotic  inethods  in  the  theory  of  nonlinear 
oscillations,  (Russian)  Moscow  (1955)  Rev.  1958]  on 
the  existence  of  integral  manifolds  of  differential  sys- 
tems are  discussed.  The  results  are  stated  in  terms 
of  a  {jarticular  problem,  but  the  proofs  of  these  results 
apply  to  a  much  larger  variety  of  questions  .  Only 
those  generalizations  are  mentioned  which  are  essen- 
tial to  make  an  association  with  some  recent  results  of 
various  authors  in  this  country,  and  postpone  a  more 
complete  discussion  of  the  generalizations  to  a  later 
paper.   (Author) 


RIAS,  Baltimore,  Md. 
PERIODIC  ORBITS  ON  TWO  MANIFOLDS,  by  Bruce 
L.  Reinhart.    Rept.  on  Contract  AF  49(638)382. 
Jan  60,  13p.  3  refs.   Technical  rept.  60-2;  AFOSR - 
TN-59-1282;  AD-233  043. 
Order  from  LC  mi$2. 40,  phJ3.  30  PB  146  722 

Given  any  vector  field  V  on  an  oriented  2  manifold,  an 
integer  I(V,C),  defined  by  an  integral,  is  assigned  to 
any  curve  C.    On  the  other  hand,  to  any  C  with  every- 
where nonzero  tangent  vector,  an  integer  called  the 
winding  number  of  C  can  be  assigned.   By  comparing 
these  2  integers,  necessary  conditions  for  C  to  be  a 
periodic  orbit  may  be  obtained.   These  ideas  are  dis- 
cussed and  applied  to  a  problem  on  the  solid  torus.   A 
certain  class  of  vector  field  is  shown  to  always  admit 
a  periodic  orbit. 


RIAS,  Baltimore,  Md. 
SOME  EXTENSIONS  OF  UAPUNOV'S  SECOND 
METHOD ,  by  J .  P .  LaSalle .  Rept .  on  Contract 
AF  49(638)382.  [1960]  38p.  8  refs.  Technical  rept. 
60-5;  AFOSR-TN-60-22;  AD-233  805. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  363 

In  studying  the  stability  of  a  system  it  is  never  com- 
pletely satisfactory  to  know  only  that  an  equilibrium 
state  is  asymptotically  stable.  As  a  practical  matter, 
it  is  necessary  to  have  some  idea  of  the  size  of  the 
perturbations  the  system  can  undergo  and  still  return 
to  the  equilibrium  state.  It  is  never  possible  to  do  this 
by  examining  only  the  linear  approximation.  The  ef- 
fect of  the  nonlinearities  must  be  taken  into  account. 
Liapunov's  second  method  provides  a  means  of  doing 
this  .   Mathematical  theorems  underlying  methods  for 
determining  the  region  of  asymptotic  stability  are 
given,  and  the  methods  are  illustrated  by  a  number 
of  examples .   (Author) 


Statistical  Lab. ,  Case  Inst,  of  Tech.  ,  Cleveland, 

Ohio. 
ORDER  STATISTICS  AND  ESTIMATORS  FOR  THE 
WEIBULL  DISTRIBUTION,  by  F.  C.  Leone, 
Y.   H.   Rutenberg,  and  C.   W.   Topp.    Rept.  on  Con- 
tract AF  49(638)361.    Mar  60.  25p.   14  refs.  AFOSR- 
TN-60-489. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  747 

The  first  part  of  this  paper  is  devoted  to  an  exposi- 
tory discussion  of  the  prof)erties  of  the  generalized 
Weibull  Distribution  F(x)  » 1  -  exp  [-(   (x-a)/b)c]. 
This  is  followed  by  a  discussion  of  the  order  statis- 
tics from  the  distribution.    In  the  second  p>art,  prop- 
erties of  the  distributions  of  the  smallest  and  largest 
order  statistics  are  studied.    The  third  part  deals 
with  problems  of  estimation  of  parameters. 


Syracuse  U.,  N.  Y. 
THE  DIFFERENTIABILITY  OF  TRANSITION  FUNC- 
TIONS, by  Donald  Ornstein.    Research  rept.  24  on 
Contract  AF  49(638)265.   Oct  59,  9p.  4  refs.   AFOSR - 
TN-1265;  AD-233  105. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  146  732 


Syracuse  U. ,  N.  Y. 
A  GENERAL  ERGODIC  THEOREM,  by  R.  V.  Chacon 
and  D.  S.  Orstein.  Research  rept.  26  on  Contract 
AF  49(638)265.  Oct  59.   13p.  6  refs.   AFOSR -TN- 
59-1267;  AD-233  107. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  734 

The  following  theorem  is  proved:  Let  T  be  a  positive 
linear  operator  on  L^  of  a  positive  measure  space 
(S,  G,  p)  and  let  T  have  L  i  norm  less  than  or  equal  to 
one.    Then  if  f  and  p  are  functions  in  Lj  and  if 

1""    5c=0        exists  and 


p  is  iKm-negative,  the  limit 


W 


n  ->  <»      n 

k=0  ,        .  ^^ 
is  finite  almost  everywhere  on  the  set  Aa:-(8:  T*p>0 

for  some  k5.0  . 
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Syracuse  U. ,  N.  Y. 
ON  LAST  EXIT  TIMES,  b^  K.  L.  Chung.    Research 
rept.  23  on  Contract  AF  49(638)265.    Oct  59,   I9p. 
5  refs.    AFOSR-TN-59-I2^;  AD- 233  092. 
Order  from  LC  nii$2.40,  ^$3  30  PB  146  730 

The  last  exit  time  from  a  ^ven  state  before  a  given 
time  is  studied.    Its  properties  related  to  the  analytic 
properties  of  the  transition  matrix  and  the  reversed 
nonstationary  chains  are  a^o  discussed.    (Author) 
(See  also  AD- 233  105) 


Syracuse  U.,  N.  Y. 
ON  THE  ANALYTIC  STRLJCTURE  OF  MARKOV 
PROCESSES,  by  W.  B.  Jurkit.    Research  rept.  25  on 
Contraa  AF  49(638)265.    Ofct  59,  7p.   AFOSR-TN- 
59-1266;  AD- 233  106.  ' 


Order  from  LC  mi$  1 .  80,  ph$  1 .  80 


A  general  solution  to  the  balckward 
tion  is  constructed  under  tqe 
number  of  exits.    (Author) 


Syracuse  U. ,  N.  Y. 
ON  THE  ANALYTIC  STRlj|CTURE  OF 
OF  POSITIVE  MATRICES, 

rept.  22  on  Contract  AF  49<638)265.   Oct  59,  33p 
12  refs.    AFOSR-TN-59-1263;  AD- 233  135 
Order  from  LC  mi$3.00,  pW6.30 


PB  146  733 


Kolmogorov  equa- 
hypothesis  of  a  finite 


SEMI -GROUPS 
by  W.  8.  Jurkat.    Research 


PB  146  731 


The  dual  of  the  first  entrance  formula  is  obtained 
from  which  general  differei^tiability  properties  are 
deduced.   (Author) 


Syracuse  U. ,  N.  Y. 
ON  THE  MAXIMUM  NUMBER  OF  DEFICIENT 
VALUES  OF  CERTAIN  CLJ^SSES  OF  FUNCTIONS, 
by  Albert  Edrei  and  Wolfgartg  H.  J.  Fuchs(Cornell  U.). 
Rept.  on  Contract  AF  49(63$ )571.    Apr  60,  40p. 
15  refs.    AFOSR-TN-60-402. 
Order  from  LC  mi$3.00,  pW6.30  PB  148  414 

Let  f(z)  be  meromorphic  an|l  let  m(r,f)  and  T(r,f)  be 
the  quantities  which  play  a  fjundamenial  role  in 
Nevanlinna's  theory.   The  a|ithors  show  that 

Uminf  ""^'^  f  >    ^ 
r  -»  »      T(r,f) 


provided  f(z)  has  its  zeros  ^nd  poles  distributed  on  a 
finite  number  of  radii  passing  through  the  origin  and 
its  order  is  either  infinite  ot  finite,  but  not  too  small. 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
BIBLIOGRAPHY  ON  SEQUENTIAL  ANALYSIS,  by 
J.  Edward  Jackson.   Technical  rept.  no.  6  on  Develop- 
ment of  Statistical  Methods  for  Experimental  Designs 
in  Quality  Control  and  Surveillance  Testing,  Contract 
Nonr- 2352(01).   May  59,  51p.  313  refs. 
Order  from  LC  n[iiJ3.60,  ph$9.30  PB  146  350 

The  references  are  listed  alphabetically  by  author  and 
also  broken  down  into  fourteen  subjea  categories. 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
THE  COMPARISON  OF  THE  SENSITIVITIES  OF 
SIMILAR  EXPERIMENTS:  MODEL  II  OF  THE 
ANALYSIS  OF  VARIANCE,  by  D.  E.  W.  Schumann 
and  R.  A.  Bradley.   Technical  rept.  no.  3  on  Develop- 
ment of  Statistical  Methods  for  Experimental  Designs 
in  Quality  Control  and  Surveillance  Testing,  Contract 
Nonr -2352(01).    Nov  58,   19p.  3  refs.    AD-212  145. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  473 

Comparisons  erf  the  sensitivities  of  experiments  are 
considered  based  on  the  Model  II  of  the  analysis  of 
variance  (with  random  effects).    Extended  and  new 
tables  are  included.   (Author) 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
INTRA-   AND  INTER- BLOCK  ANALYSIS  FOR  FAC- 
TORIALS IN  IWCOMPLETE  BLOCK  DESIGNS,   by 
R.   A. Bradley,    R.   E.   Walpole,  and  C.   Y.   Kramer. 
Technical  rept.  no.  7  (Final)  on  The  Development  of 
Statistical  Methods  for  Experimental  Designs  in  Qual- 
ity Control  and  Surveillance  Testing,   Contract 
Nonr-2352(01).    June  59,   42p.   22  refs.   AD-2I9  182. 
Order  from  LC  mi-$3.  30,  ph$7.  80  PB  146  406 

An  extension  was  made  on  the  recent  work  of  Kramer 
and  Bradley  [Ann.   Math.   Stat.   28:349-361,   1957]  to 
the  use  of  factorials  in  the  several  suitable  classes  of 
two-associate  class,  partially  balanced  incomplete 
block  (p.  b.  i.  b.  )  designs  not  previously  considered. 
A  second  objective  is  to  complete  the  earlier  work 
through  utilization  of  inter-block  information  in  com- 
bined intra-  and  inter-block  estimators.    Considered 
specifically  are  the  recovery  of  inter-block  informa- 
tion in  group  divisible  designs,   both  intra-  and  inter- 
block analyses  for  Latin-square,   sub-type  L2  designs 
and  Latin-square,   sub-type  L3  designs,  and  discuss 
other  p.  b.  i.  b.   designs  with  two  associate  classes.   In 
each  situation  tests  of  significance  and  estimators. of 
factorial  effects  are  obtained  along  with  efficiencies 
of  contrasts.  (Author) 


Washington  U.  ,  Seattle. 
FINAL  REPT.    ON  CONTRACT  NONR-477(22). 
[1959]  4p. 
Order  from  LC  mi$L  80,  ph$l.  80  PB  148  139 

One  problem  which  was  solved  concerned  topological 
propenies  of  Banach  spaces  under  their  weak 
topologies.    Some  metrization  theorems  have  been 
proved  which  greatly  simplify  some  known  proofs 
for  metrization  theorems  for  compact  spaces. 


Washington  U. ,  Seattle.    Div.  of  Counseling  and  Test- 
ing Services. 
TRIANGULAR  FACTORING  OF  A  SYMMETRIC 
MATRIX.  AN  IBM  TYPE  650  PROGRAM,  by  Harold 
Burk  and  Glenn  E.   Roudabush.    Rept.  on  Contract  Nonr- 
477(08)  and  Public  Health  Research  Grant  M-743(C4). 
Sep  59,  7p.  2  refs.  AD- 229  936. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  148  869 
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Washington  U.  ,   Seattle.    Div.  of  Counseling  and 

Testing  Services. 
A  PROGRAM  FOR  CALCULATING  RAW  SCORE  RE- 
GRESSION WEIGHTS,    MULTIPLE  CORRELATION 
COEFFICIENTS,   AND  AVERAGE  SQUARED  ERROR 
OF  PREDICTION  ON  THE  IBM  TYPE  650,  by 
Dennis  E.   Hamilton  and  Glenn  E.   Roudabush.    Rept. 
on  Contract  Nonr-477(08)  and  Public  Health  Research 
Grant  M-743(C4).    July  59,   21p.   6  refs.  AD- 229  937. 
Order  from  LC  mi$2.  40,  ph^.  80  PB  147  273 

A  program  was  constructed  to  provide  certain  basic 
statistical  parameters  associated  with  the  classical 
multivariate  linear  regression  model.    Treating  stand- 
ard regression  weights  derived  by  any  of  several 
methods,  the  program  supplies  2  measures  of  com- 
parison and  effectiveness:  (1)  the  multiple  correlation 
coefficient  and  (2)  the  average  squared  error  of  pre- 
diction.   In  addition,   raw  score  regression  weights, 
or  b  weights,  are  provided  which  may  be  utilized  in 
predicting  the  dependent  (criterion)  variable  of  the 
model.    The  additive  constant  of  the  raw  score  model 
is  also  calculated.  (Author) 


Willow  Run  Labs.  ,  U.  of  Michigan,  Ann  Arbor. 
A  STOCHASTIC  METHOD  OF  SOLVING  PARTIAL 
DIFFERENTIAL  EQUATIONS  USING  AN  ELEC- 
TRONIC ANALOG  COMPUTER,  by  Kuei  Chuang, 
Louis  F.   Kazda,  and  Thomas  Windeknecht.    Rept.  on 
Project  Michigan,  Contract  DA  36-039-sc-78801. 
June  60,  53p.   8  refs.  2900-91-T. 
Order  from  LC  mi $3.  60,  ph$9.  30         PB  148  524 

This  report  presents  an  analog- computer  method  for 
solving  a  general  class  of  two-dimensional  boundary- 
value  problems  in  which  only  a  small  number  of 
operational  amplifiers  is  required.    The  method 
simulates  the  boundary-value  problem  under  consid- 
eration as  a  stochastic  model  by  a  technique  com- 
monly designated  the  "Monte  Carlo  method.  "  In  this 
case,  the  stochastic  method  becomes  a  tool  for  the 
numerical  analysis  of  the  partial  differential  equation. 
Although  the  Monte  Carlo  method  of  digital-computer 
solution  of  partial  differential  equations  has  been 
extensively  studied,  its  application  to  the  analog 
computer  is  believed  to  be  new. 


Wisconsin  U.,  Madison. 
ON  SOME  BANACH  SPACE  OF  ANALYTIC  FUNC- 
TIONS OF  SEVERAL  COMPLEX  VARIABLES,  by 
D.  B.  Lowdenslager.  Preliminary  rept.  on  Contract 
N7onr- 285(07).  [1959]  12p.  13  refs.  AD- 225  105. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  875 


Computing  Devices 


Air  Force  Cambridge  Research  Center,   Bedford, 

Mass. 
INTERPRETIVE  ROUTINE  FOR  QUADRUPLE- 
PRECISION  yUMBERS.  by  Murray  E.   Sherry.  Mar  59 
9p.  Cambridge  Computer  Series  no.   3;  AFCRC-TN- 
S9-155;  AD-233  828. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  331 


For  programming  purposes,  the  Cambridge  com- 
puter contains  2000  registers  numbered  0000  to  1999, 
each  of  which  will  accomodate  a  10  decimal  digit  num- 
ber with  sign.    Registers  0000  to  0099  and  0900  to 
1999  are  used  for  the  quadruple-precision  routine. 
Registers  01(X)  to  0899  are  for  general  programming 
use.    The  quadruple-precision  routine  enables  the 
programmer  to  deal  with  numbers  containing  37  deci- 
mal digits.    The  exponent  of  the  number  is  the 
written  exponent  (mod  500).    Numbers  are  stored  in 
memory  in  4  successive  registers.   A  number  is  re- 
ferred to  by  the  location  of  the  first  register.    The 
correct  sign  of  the  number  must  be  carried  in  all  4 
memory  locations.  (Author) 


Computer  Lab.  ,  Ordnance  Tank- Automotive 

Command,  Center  Line,  Mich. 
DIGITAL  COMPUTER  PROGRAM  FOR   FUEL 
CONSUMPTION:   TRACKED  VECHILES  (BATTLE- 
FIELD DAY  AND  NORMAL  CONVOY),  by 
Mary  Archambault.    R^t.  on  Contract  DA  20-089- 
ORD- 39246.    May  60,  42p.   Rept.   no.   RR-24. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  759 

This  report  presents  a  Digital  Computer  program 
for  determining  fuel  consurrq)tion  of  track  vehicles 
under  Battlefield  Day  and  Normal  Convoy  conditions, 
together  with  the  necessary  fuel  tank  capacity  re- 
quirement and  the  radius  of  action  limits  for  con- 
voy, highway,  secondary  road,  and  cross  country 
operation.    (Author) 


Digital  Computer  Lab.  ,   U.  of  Illinois,   Urbana. 
THE  DECISION  AND  SYNTHESIS  PROBLEMS  IN 
SEMI-MODULAR  SWITCHING  THEORY,   by  James  H. 
Shelly.    Doctoral  thesis.    Rept.  on  Contract  Nonr- 
1834(27).    20  May  59,  98p.   41  refs.   Rept.   no.  88; 
AD-219  323. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  146  603 

The  decision  and  synthesis  procedures  are  investi- 
gated for  semi-modular  circuits,  a  sub-class  of 
asynchronous  switching  circuits.    This  includes  a 
characterization  of  such  circuits  by  means  of  proper- 
ties of  a  set  of  numerical  vectors  and  an  application 
of  these  results  to  the  synthesis  problem.    The  syn- 
thesis procedure  studied  assumes  that  the  description 
of  the  circuit  to  be  synthesized  is  in  the  form  of  a  set 
L  of  n- dimensional  vectors  of  non-negative  integers. 
The  object  of  the  synthesis  is  to  produce  a  semi- 
modular  circuits  C  whose  C- state  lattice  coincides 
with  L.    Another  asp>ect  of  the  synthesis  problem  is 
that  the  description  of  the  circuit  is  crften  in  a  flow 
chart  form,   rather  than  as  a  lattice  erf  vectors. 
(Author) 


Electronics  Research  Lab. ,   U.  of  California, 

Berkeley. 
AN  OPTIMAL  STRATEGY  FOR  A  SATURATING 
SAMPLE-DATA  SYSTEM,  by  Charles  A.   Desoer  and 
Jack  Wing.    Rept.  on  Ccmtract  AF  18(600)1521. 
15  Dec  59,   42p.  6  refs.   Series  no.  60,  issue  no.  262; 
AFOSR-TN- 60-67;  AD-233  739. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  361 


461 


The  problem  of  finding,  pitoving,  and  implementing  the 
optimal  strategy  for  the  $ampled'data  servo  is  dis- 
cussed.   A  second-order  ilinear  servomechanism  is 
considered.    The  optimal  control  signal  for  this  sys- 
tem may  be  obtained  by  ai  simple  method  using  stand- 
ard analog  computer  teclfiiques.  A  formulation  is  pre- 
sented of  the   problem  thit  requires  the  minimum 
number  of  parameters.    The  set  of  all  possible  initial 
states  is  partitioned  into  sets,   Rjsj,   in  terms  of  the 
minimum  number  of  sam|)ling  periods  required  to 
reach  equilibrium.    Theorems  are  presented  which 
establish  the  exact  shape jof  these  sets.    The  optimal 
strategy  is  shown  to  be  utiique  for  special  initial 
states.    The  optimality  of^  the  proposed  strategy  is 
established  and  implemertted.    The  relationship  be- 
tween the  optimal  strateg^  for  the  sampled  system  and 
the  optimal  relay  solution  for  the  corresponding  con- 
tinuous system  is  discussed. 


Institut  d'Optique,   Paris  (France). 
DESIGN  OF  A  COMPUTIiR  ESPECIALLY  ADAPTED 
TO  THE  STUDY  OF   THE  PROPERTIES  OF  THIN 
FILMS    Final  technical  rept.   no.    1,   1  Mar  59- 
1  Mar  60.  on  Contract  D>,  91-59I-euc-1080. 


33p.   AD- 235  138. 
Order  from  LC  mi$3.  00, 


ph$6.  30 


[I960] 


PB  147  252 


A  study  is  summarized  of  the  design  of  the  logical 
scheme  of  a  digital  computer  especially  adapted  to 
the  study  of  the  properties  of  thin  films.    The  study  of 
thin  films  leads  to  ojjerat  ons  which,  from  the  com- 
puter point  of  view,   were  classified  under  2  catego- 
ries: (I)  elementary  operai  ions  such  as  algebraic  sums 
and  multiplications;  and  (2)  interpretive  operations  as 
division,   square  root,   sine,  cosine,  and  exponential 
functions.    The  following  special  features  for  optical 
calculations  were  developed:  (1)  a  double  address 
system  which  rules  the  c(»nnections  between  the  mem 
ory  and  the  arithmetic  un  t;  (2)  a  novel  complement- 
type  of  performing  algebraic  sums  within  the  arith-  , 
metic  unit;  (3)  a  novel  conversion  from  fixed,  point 
to  floating-fxjint  notation,   to  operate  automatically 
when  required*  within  a  running  program;  and  (4)  jump 
arxl  return  transfers  to  and  from  subroutines. 


International  Telemeter 


Corp.  ,   Los  Angeles,   Calif. 


CONVENTIONS  REGARDING  LOGICAL  ARRANGE- 
MENT OF   INFORMATION  ON  DISC.    Technical  rept. 
no.    13  [on  Contract  AF  3^602)1566]  20  Oct  57,    13p. 
RADC-TN-57-384;  AD-Ul  380. 
Order  from  LC  mi$2.  40,  ph$3.  30 
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Michigan  U.   Research 
APPLICATION  OF  LOGIC 
COMPUTING  MACHINES 
and  J.   Holland.   Final  rep: 
Aug  59,   13p.  2512-4-F; 
AD-226  604. 
Order  from  LC  mi$2.  40,  ph$3.  30 


PB  146  723 
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St.  ,   Ann  Arbor. 
TO  THE  DESIGN  OF 
by  A.   W.   Burks,   H.   Wang, 
on  Contract  AF  18(603)72. 
AFOSR-TR-59-106; 


PB  146  390 


The  results  previously  obtained  on  fixed  automata 
are  summarized.    Results  obtained  on  growing  auto- 
mata are  reviewed.    A  universal  computer  is  de- 
scribed which  is  capable  of  simultaneously  executing 
an  arbitrary  number  of  sub-programs.    The  number 
of  such  sub-programs  vary  as  a  function  of  time 
under  program  control  or  as  directed  by  input  to  the 
computer.    Three  features  of  the  computer  are: 
(1)  the  structure   of  the  computer  is  a  2-dimensional 
modular  (or  iterative)  network;  (2)  each  sub-program 
is  sp>atially  organized,  thus  facilitating  the  simulation 
of  highly  parallel  systems  having  many  points  or 
p>arts;  and  (3)  the  computer's  structure  and  behavior 
can,  with  simple  generalizations,   be  formulated  so 
as  to  make  it  a  useful  abstract  tool  for  investigating 
problems  in  automata  theory.  (Author) 


New  York  U.   Coll.  of  Engineering,   N.  Y. 
SAMPLED- DATA  CONTROL  SYSTEMS  WITH  TWO 
DIGITAL  PROCESSING  UNITS,   by  James  C.   Hung. 
Rept.  on  Contract  AF  49(638)586.    Jan  60,   29p. 
8  refs.   Technical  rept.   400-2;  AFOSR-TN-60-18; 
AD-232  461. 
Order  from  LC  ml$2.  70.  phH  80  PB  146  714 

The  theory  and  the  procedure  are  presented  for  de- 
signing the  sampled-data  control  system  having  a 
digital  processing  unit  in  the  forward  line  and  another 
digital  processing  unit  in  the  feedback  loop  to  re- 
sponse to  inputs  as  well  as  to  neutralize  the  distur- 
bance of  a  deadbeat  system.    The  examples  using  the 
proposed  design  p^'ocedure  are  given,  and  their  root- 
loci  are  plotted  and  discussed.  (Author) 


MECHANICS 


Stanford  U.  ,  Calif. 
A  THEORY  OF  SMALL  DEFORMATIONS  OF  SOLID 
BODIES,  by  J.    F.   Besseling.    Rept.   on  Contract- 
A F  49(638)223.    Feb  59,   112p.   42  refs.  SUDAER 
no.   84;  AFOSR-TN-59-605;  AD-217  172. 
Order  from  LC  mi$6.  GO,  pt\%lS.  30  PB  148  754 

An  attempt  is  made  to  present  a  theory  that  is  capable 
of  giving  a  mathematical  description  of  the  following 
phenomena  observed  in  the  deformation  and  heating  of 
solid  bodies:  thermal  stresses,  thermoelastic  damping 
of  vibrations,  dynamic  and  static  moduli,  Bauschinger 
effect  and  other  anisotropic  hardening  phenomena  in 
plastic  deformation,  primary  creep  preceding  the 
secondary  stage  of  steady  creep  under  constant  stress, 
creep  recovery  and  stress  relaxation.    The  variational 
principles  of  thermoelasticity,  creep  and  of  the 
theories  of  plasticity  are  all  derived  from  one  thermo- 
dynamic variational  principle  which  is  formulated  with 
the  aid  of  the  entropy  displacement  field  introduced  by 
Biot.    Thermoelastic  damping  of  bending  vibrations  of 
beams  and  creep  damping  of  pure  shear  vibrations  are 
considered  in  some  detail.    (Author) 


Technion  Research  and  Development  Foundation. 

Ltd.  (Israel). 
THE  EFFECT  OF  AXIAL  CONSTRAINT  ON  THE 
INSTABILITY  OF  THIN  CIRCULAR  CYLINDRICAL 
SHELLS  UNDER  EXTERNAL  PRESSURE,  by  Josef 
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Singer.  Technical  note  no.   1  on  Contract  AF  61(052)123. 
Sep  59,  2lp.  9  refs.  AFOSR-TN-60- 165;  AD-232  083. 
Order  fran  LC  mi$2.  70,  ph$4.  80  PB  146  711 

The  effect  of  axial  elastic  restraint  on  the  instability  of 
a  circular  cylindrical  shell  under  hydrostatic  pressure 
or  under  uniform  lateral  pressure,  is  analysed  by  a 
Rayleigh  Ritz  approach.    For  the  case  of  hydrostatic 
pressure  the  effect  is  calculated  for  a  wide  range  of 
parameters  and  design  curves  are  presented  for  the 
percentage  increase  in  critical  pressure.    The  analysis 
is  carried  out  for  restraints  which  are  active  from  the 
beginning  of  loading  and  for  such  which  come  into 
action  only  at  the  onset  of  buckling,  and  the  difference 
between  these  2  types  of  restraint  is  shown  to  be  very 
small.    (Author^ 


Yale  U. .  New  Haven,  Conn. 
POINTED  VERTICES  IN  THE  YIELD  SURFACE,  by 
Aris  Phillips.   Technical  rept.  no.  7  on  Contract 
Nonr-609(12).    Sep  59,  26p.  9  refs.   AD- 228  393. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  568 

Tests  were  described  in  which  thin-walled  tubes  of 
annealed  commercially  pure  aluminum  (2S-0)  were 
loaded  under  combined  tension  and  torsion.   The  paths 
of  loading  in  those  tests  had,  at  regular  intervals, 
very  abrupt  changes  in  the  direction  of  the  stress  in- 
crement vector.   These  abrupt  changes  in  the  direc- 
tion of  the  stress  increment  vector  were  found  to  pro- 
duce small  abrupt  changes  in  the  direction  of  the  plas- 
tic strain  increment  veaor.    Such  results  imply  the 
existence  of  pointed  vertices  in  the  yield  surface  and 
specifically  imply  that  the  loading  path  carries  a 
pointed  vertex  with  it.   The  evaluation  of  these  tests 
is  continued.   The  loading  path  is  shovm  conclusively 
to  carry  a  pointed  vertex  with  it.   (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
SIMPLIFIED  VIBRATION  ANALYSIS  OF  ELASTIC 
SANDWICH  PLATES,  by  Yi-Yuan  Yu.    Technical  note 
no.  5  on  Contract  AF  49(638)453.  Aug  59,   25p.  6  refs. 
AFOSR-TN-59-1082;  AD-234  221. 
Order  from  LC  mi$2.  40,  ph$4.  80  PB  146  639 

In  a  sequence  of  3  recent  papers  by  the  author,  a  new 
flexural  theory  of  elastic  sandwich  plates  was  de- 
veloped, and,  on  the  basis  of  the  theory,  the  flexural 
vibration  of  sandwich  plates  was  analyzed.    The  theory 
is  good  for  a  very  wide  frequency  range  that  is  of  prac- 
tical interest,  but  vibration  analysis  on  the  basis  of  the 
theory  will  in  general  be  complicated  due  to  the  high 
order  of  the  equations.    For  low  frequency  ranges  sim- 
plified treatment  of  the  vibration  problem  becomes 
possible  and  is  discussed.    Simpler  equations  of  mo- 
tion of  sandwich  plates  are  introduced,  and  their  ac- 
curacy is  determined  by  comparing  with  the  previous 
more  complete  equations.    (Author) 


Stanford  U. ,  Calif. 
BUCKLING  OF  A  THIN  CIRCULAR  CYLINDRICAL 
SHELL  HEATED  ALONG  AN  AXIAL  STRIP,  by 
D.  W.  Hill.    Rept.  on  Contraa  A F  49(638)223.    Dec  59, 
99p.   19  refs.    SUDAER  no.  88;  AFOSR-TN-59-1250. 
Order  from  LCmi$5.  40,  ph$15.30  PB  148  504 
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The  problem  considered  is  that  of  a  thin  circular 
cylindrical  shell  heated  along  a  narrow  strip  in  the 
axial  direction.   The  restraint  of  the  cooler  portion 
causes  compressive  axial  stresses  in  the  heated  strip, 
and  if  these  stresses  are  sufficient  in  magnitude  the 
cylinder  can  buckle  into  waves  along  the  healed  strip. 
The  problem  is  solved  using  the  Ritz  method,  assum- 
ing for  the  displacements  Fourier  series  modified  by 
a  shape  factor  chosen  to  magnify  the  solution  in  the 
vicinity  of  the  heated  strip.   The  convergence  rate  of 
the  solution  is  greatly  increased  by  the  shape  factor. 
In  the  analysis  of  the  stress  distribution,  the  cylinder 
is  assumed  to  be  simply  supported  on  its  ends  so  that 
the  radial  and  circumferential  displacements  there  are 
the  range  O^EaV/tTy  ^5  and  the  particular  case 
EaV/ffy-»cr.    Detailea  solutions  are  given  for 
EaVAysrl,  2,  3,  4,  5and«>.    (Author) 


Stanford  U. ,  Calif. 
IDEALIZED  COLUMNS,  by  N.  J.  Hoff.    Rept.  on  Con- 
tract AF  49(638)223.    Aug  58.  27p.   18  refs.  SUDAER 
no.  82;  AFOSR-TN-60- 381. 
Order  from  LC  mi$2.  70,  phH  80  PB  148  752 

Graphic  methods  and  single  analytic  formulas  are 
presented  for  the  determination  of  the  quantities  of 
greatest  interest  in  the  elastic,  plastic  and  creep 
buckling  of  columns.    The  results  are  rigorously  valid 
only  for  columns  of  idealized  I  section  but  they  rep- 
resent good  approximations  in  the  case  of  extruded 
and  built  ip  sections.    (Author) 


Stanford  U.  ,  Calif. 
MECHANICS  APPLIED  TO  CREEP  TESTING,  by 
N.  J.  Hoff.    Rept.  on  Contract  AF  49(638)223.  Dec  58. 
88p.   49  refs.  SUDAER  no.  83;  AFOSR-TN-59-39. 
Order  from  LC  miH  80,  ph$13.  80  PB  148  753 

The  non-linearity  (rf  the  creep  laws  governing  the  in- 
elastic deformations  of  structural  materials  at  high 
temperatures  makes  it  difficult  for  the  engineer  to 
interpret  correctly  the  results  of  creep  tests  and  to 
predict  the  effect  of  small  changes  in  the  parameters 
upon  the  strain  rates.    It  is  the  purpose  of  this  paper 
to  present  information  on  the  basis  of  which  these 
tasks  can  be  performed  a  little  more  easily.    The 
causes  of  the  large  scatter  in  the  results  at  creep 
tests,  the  effect  of  creep  on  the  stress  distribution, 
the  interaction  between  linear  elasticity  and  non- linear 
creep,  and  the  difficulties  encountered  in  the  determ- 
inatiofl  of  the  primary  phase   of  creep  are  discussed 
with  the  aid  of  the  principles  of  applied  mechanics. 
The  paper  closes  with  a  brief  survey  of  instability 
phenomena.    (Author) 


Stanford  U.  .  Calif. 
THE  STRESSES  IN  AN  ELASTO- PLASTIC  BAR 
SUBJECTED  TO  A  SUDDEN  CHANGE  OF  SURFACE 
TEMPERATURE,  by  E.  W.  Parkes.    Rept.  on  Con- 
tract AF  49(638)223.    Jan  60,  21p.   8  refs.  SUDAER 
no.   89p  AFOSR-TN-60- 321 
Order  from  LC  mi$2.  70,  phH-  80  PB  148  505 

An  analysis  is  given  for  the  stress  history  in  an 
elasto- plastic  bar  subjected  to  a  sudden  change  of 
surface  temperature.    The  type  of  behavior  is  found* 
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Stanford  U. ,  Calif. 
SUMMARY  OF  RESEARCH 

STABIUTY,  ELASTIC  WAVt  PROPAGATION  1948- 
1958,  by  J.  N.  Goodier.  Rep:,  on  Contract  Nonr- 
225<29).   31  Aug  59.  39p.  29  ref s .  Div.  of  Engineering 
Mechanics  technical  rept .  nc  .  121. 
Order  from  LC  mi$3.00,  ph|6.30  PB  148  183 
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Stanford  U. ,  Calif. 
A  SURVEY  OF  THE  THEOP|IES  OF  CREEP  BUCK- 
LING, by  N.  J    Hoff.    Rept.   in  Contract  AF  49(638)223. 
June  58,  66p.  .'>0  refs.  SUDAER  no.   80;  AFOSR-TN- 
60-382.  1 

Order  from  LC  mi$3.  90,  phj(l0.  80  PB  148  751 
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A  survey  Is  presented  of  the  ^heories  of  buckling  of 
structural  elements  whose  mtiterials  is  subject  to 
creep  deformations.    Two  fumdamentally  different  ap- 
proaches to  the  solution  of  th^  buckling  problem  are 
discussed.    In  one,  the  strucdural  element  is  assumed 
to  be  perfect  and  perfectly  ce»itered  under  the  loads 
and  buckling  is  initiated  by  a  tiisturbance  in  the  con- 
figuration.   In  the  second,  th0  creep  deformations  be- 
gin in  consequence  of  the  deviation  of  the  unloaded 
centerline  or  median  plane  of  the  structural  element 
from  the  line  of  load  application.    In  both  cases  the 
element  has  a  finite  lifetime. '  A  critical  time  of  creep 
buckling  is  defined  beyond  which  the  element  cannot  be 
used  to  carry  the  prescribed  loads.    (Author) 
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Stanford  U. ,  Calif. 
A  THEORY  OF  ELASTIC,  PtASTIC,  AND  CREEP 
DEFORMATIONS  OF  AN  INITIALLY  ISOTROPIC 
MATERIAL  SHOWING  ANISOTROPIC  STRAIN- 
HARDENING,  CREEP  RECOVERY,  AND  SECONDARY 
CREEP,  by  J.   F.  BesseUng.    Rept.  on  Contract 
AF  49(638)223.    Apr  58,  41p.   10  refs.  SUDAER  no.  78; 
AFOSR-TN-60-384. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  749 


StresB-strain  relations  are  given  for  an  initially  iso- 
tropic material,  which  is  macroscopically  homogeneous, 
but  inhomogeneous  on  a  microscopic  scale.    An  ele- 
ment of  volume  is  considered  to  be  composed  of  vari- 
ous portions,  which  can  be  represented  by  subelements 
showing  secondary  cre^  and  isotropic  work  hardening 
in  plastic  deformation.    If  the  condition  is  imposed  that 
ail  subelements  of  an  element  of  volume  are  subjected 
to  the  same  total  strain,  it  is  demonstrated  that  the  in- 
elastic stress-strain  relations  of  the  material  show 
anisotropic  strain-hardening,  creep  recovery,  and 
primary  and  secondary  creep  due  to  the  non- uniform 
energy  dissipation  in  deformation  of  the  subelements. 
Only  quasi- static  deformations  under  isothermal  con- 
ditions are  considered.    The  theory  is  restricted  to 
small  total  strains.    (Author) 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R.  I. 
THE  STABILITY  OF  A  CIRCULAR  CYLINDER 
UNDER  FINITE  EXTENSION  AND  TORSION,  by 
A.  E.  Green  and  A.  J.  M.  Spencer.    Technical  rept. 
no.   12  for  Sep  55-Jan  57  on  Application  of  Invariance 
Principles  in  Continuum  Mechanics,  Contract  DA  19- 
020-ORD-3487.   Mar  57,  39p.  10  refs.    Rept. 
DA -3487/1 2;  OOR  rept.  1271. 16M. 
Order  from  LC  mi$3.00,  ph$6.30  PB  138  003 

A  circular  cylinder  of  isotropic,  homogeneous  elastic 
material  is  deformed  by  finite  extension  and  torsion. 
The  stability  of  the  resulting  equilibrium  position  is 
investigated  by  using  the  equations  of  the  theory  of 
small  elastic  deformations  superposed  on  finite  elas- 
tic deformations  as  the  equations  of  neutral  equilib- 
rium of  the  body.   These  equations  are  formulated  in 
terms  of  a  general  strain-energy  function  for  the  body, 
but  in  order  to  solve  them  the  strain -energy  function 
is  specialized  to  the  Neo-Hookean  form. 


Florida  U.   Engineering  and  Industrial  Experiment 

Station,  Gainesville,   Fla. 
LINE  LOADINGS  ON  FINITE  LENGTH  CYLINDRI- 
CAL SHELLS:  SOLUTION  BY  THE  FINITE  FOURIER 
TRANSFORM,  by  William  A.   Nash  and  T.   F.  Bridg- 
land,  Jr.   Interim  technical  rept.  no.   3  oaApplication 
of  Shallow  Shell  Theory  to  Equilibrium  an^^uckling 
Phenomena,  Contract  DA  01-009-ORD-671,  Mar  60, 
10  refs.  OOR  rept.  2028.  3- E. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  438 

The  linear  equations  due  to  FlUgge  for  the  thin 
elastic  circular  cylindrical  shell  are  solved  by  the 
use  of  the  finite  Fourier  transform  for  two  general 
cases  of  radial  line  loadings  on  a  finite  length  shell. 
The  loadings  considered  are:  (a)  an  arbitrary  line 
load  acting  along  a  generator  and  (b)  an  arbitrary 
line  load  applied  around  the  circumference.    The 
solution  presents  the  orthogonal  displacement  com- 
ponents of  the  middle  surface  in  the  form  of  rapidly 
converging  series.    (Author) 


Harvard  U.  Div.  of  Engineering  and  Applied  Physics, 

Cambridge,  Mass. 
ON  THE  GRIFFITH-IRWIN  FRACTURE  THEORY,  by 
J.  Lyell  Sanders,  Jr.   Technical  rept.  nO.  6  on  Con- 
tract Nonr- 1866(02).    Sep  59,  7p.  3  refs.   AD- 226  049. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  148  567 
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A  new  and  simple  mathematical  formulation  is  given  of 
the  stability  criterion  for  crack  propagation  according 
to  the  Griffith-Irwin  theory  (J.  Appl.  Mechanics,  Sepn. 
1957).   The  derivation  is  made  for  the  case  of  a  crack 
in  a  plate  where  the  plane  stress  theory  appUes,  but  it 
may  be  generalized  easily  to  other  cases  (three- 
dimensional  elasticity,  shells,  etc.).   (Author) 


Illinois  Inst,  of  Tech.  ,  Chicago. 
COMPARISON  OF  YIELD  CONDITIONS  FOR  CIRCU- 
LAR CYLINDRICAL  SHELLS,  by  Antonio  Sawczuk 
and  Philip  G.  Hodge,  Jr.  ,   Rept,  on  Contract  Nonr- 
1406(04).    May  59,   16p.  6  refs.   DOMIIT  rept,   no.  1-7. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB-146  589 

The  yield  condition  for  a  rigid-plastic  circular  cylin- 
drical shell  subjected  to  axially  symmetric  loading  is 
described  in  terms  of  the  circumferential  hoop  stress 
n  and  the  axial  bending  moment  m.    Different  yield 
conditions  are  obtained  depending  on  whether  the  shell 
IS  of  homogeneous  of  ideal- sandwich  construction  and 
on  whether  the  shell  material  satisfies  Tresca's  or 
Mises'  yield  condition.    Previous  work  has  been  limited 
to  Tresca's  yield  condition. 


Institute  of  Engineering  Research,   U.  of  California, 

Berkeley. 
ON  THE  GENERAL  PROBLEM  OF  ELASTOKINET- 
ICS  IN  THE  THEORY  OF  SHALLOW  SHELLS,   by 
P.  M.   Naghdi.    Technical  rept.   no.   5  on  Contract 
Nonr-222(69).    Aug  59,   37p.  9  refs.   Series  no.   131, 
issue  no.   5;  AD-227  106. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  148  192 

Nonlinear,  as  well  as  linear,  elastokinetic  problems 
of  thin  shallow  shells  are  investigated.    The  case  of 
cylindrical  shells  is  also  included  and  treated  sep- 
arately.   It  is  shown  that  the  elastokinetic  problems  of 
shallow  shells  may  be  characterized  by  a  system  of 
simultaneous  nonlinear  partial  differential  equations 
Involving  the  axial  displacement  and  a  stress  function. 
These  equations  are  exact  withing  the  scoi)e  of  the 
theory  of  shallow  shells.    Through  a  suitable  order  of 
magnitude  analysis  and  upon  certain  approximations, 
two  other  systems  of  equations  are  deduced;  the 
latter,  which  neglects  the  effects  of  longitudinal 
inertia  terms,   reduces  to  the  previously  know  results 
for  transverse  vibrations.    Three  systems  of  equa- 
tions are  also  deduced  for  dynamical  problems  of 
circular  cylindrical  shells  in  terms  of  radial  dis-       - 
placement  and  a  stress  function.    The  first  of  these 
is  such  that  upon  linearization  it  becomes  equivalent 
to  Donnell's  equations.    Wave  propagation  is  dis- 
cussed in  an  infinite  cylindrical  shell  according  to  the 
linearized  differential  equations.    (Author) 


Mellon  Inst.  ,  Pittsburgh,  Pa. 
RECENT  RESULTS  IN  THE  CONTINUUM  THEORY 
OF  VISCOELASTIC  FLUIDS,  by  Bernard  D.  Coleman 
and  Walter  Noll  (Carnegie  Inst,  erf  Tech. )  Rept.  on 
Contract  AF  49(638)541  and  National  Science  Founda- 
tion Grant  NSF-G  5250.    May  60,  85p.   28  refs. 
AFOSR-TN-60-606;  AD-239  077. 
Order  from  LC  mi$4.  80,  ph$13.  80       PB  148  527 


Contents: 

Some  elementary  kinematics 
Simple  fluids 
Compressible  fluids 
Incompressible  fluids 
Simple  shearing  flow 
Some  other  steady  flows 
Poiseuille  flow 
Special  cases  of  helical  flow 
Flow  between  concentric  pipes 
Couette  flow 
Some  oscillatory  motions 
Slow  motions  and  Newtonian  fluids 

An  approximation  theorem 
Higher  order  corrections  to  the  theory  of  perfect 
fluids 
Approximations  of  order  n,  n  >1 
Approximations  of  order  2 
Comparison  with  dimensional  arguments 


AER.   Inc.   [Pasadena,  Calif.  ] 
RESPONSE  OF  MECHANICAL  SYSTEMS  TO  RAN- 
DOM EXCITING  FORCES,  by  Henry  J,   Stumpf.   Rept. 
on  Contract  N  123(60530)  18702A.    1  Dec  59,  255p. 
15  refs.   Technical  rept.   116;  NOTS  TP-2365;  NAVORD 
rept.  7010;  AD- 234  535. 
Order  from  LC  mi$ll.  10,  ph$39.  60  PB  146  989 

A  brief  discussion  of  linear  vibrating  systems  is  given, 
with  special  emphasis  on  multidegree-of-freedom 
systems.    The  reason  that  real  normal  modes  do  not 
exist  unless  the  damping  is  of  a  special  form  is  pre- 
sented,   A  method  for  obtaining  complex  normal  modes 
is  reviewed.    The  problem  of  random  exciting  forces  is 
considered,  and  the  general  techniques  of  the  Fourier 
Series  and  Fokker-Planck  methods  are  developed. 
Several  detailed  examples  are  given  for  both  station- 
ary and  nonstationary  inputs. 


Avco-Everett  Research  Lab.,  Mass. 
THEORY  OF   RADIATION  FROM  LUMINOUS  SHOCK 
WAVES  IN  NITROGEN,  by  Peter  Hammerling, 
J.   Derek  Teare,  and  Bennett  Kivel.    Rept.  on  Con- 
tracts AF  04(647)278  and  DA  19-020-ORD-4862. 
June  59.   31p.  14  refs.    Research  rept.   49;  AFBMD- 
TR-59-3;  AD-220  .509. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  146  651 

The  physical  properties  behind  a  normal  shock  in  ni- 
trogen are  calculated  as  a  function  of  time.    These  in- 
clude the  variation  of  temperature,   composition^  ioni- 
zation, and  the  intensity  of  radiation  from  the  N2  first 
negative  band  system.  A  particular  case  is  considered 
for  which  experimental  data  are  available,  and  regions 
sensitive  to  particular  rates  are  indicated.    A  discus- 
sion of  a  method  of  determining  the  dissociation  rate 
constants  from  measurements  of  the  tails  of  radiation 
intensity  profiles  is  appended.  (Author) 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R.   L 
ON  THE  FLEXURE  OF  PLASTIC  PLATES,  by 
Samuel  Lerner  and  William  Prager.   Technical  rept. 
no.  50  on  Contract  Nonr-562(10),    Sep  59,  7p.  9  refs. 
Cll-50;  AD-226  258. 
Order  from  LC  mi$l.  80,  phjl.  80  PB  148  579 
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The  purpose  of  the  present  note  is  to  draw  attention 
to  a  simple  test  that  provides  a  direct  check  on  the 
fundamental  assumptions  qf  the  theory,  when  the  two 


principal  bending  moments 


have  opposite  signs. 


Brown  U.   Div.   of  Engineering,  Providence,   R.   L 
DESIGN  AND  OPERATION  OF  AN  OSCILLA TING- 
BODY  VISCOMETER   FORJ  GASES  AT  HIGH  PRES- 
SURES,  by  J.   Kestin  and  W.    Licxlenfrost.    Technical 
rept.  no.   12  on  Contract  a|f  18(600)891.    Mar  60,  82p. 
«4  refs.   AF  891/12;  AFOSB-TN-60-375. 
Order  from  LC  mi$4.  50.  dh$13.  80  PB  148  818 

Satisfactory  results  could  l)e  obtained  only  with  an 
oscillating  system  consistitig  of  a  flat,  circular  disk 
oscillating  between  two  fla^  plates  a  small  distance 
apart.    Oscillating  systems  involving  a  free  disk  or  a 
free  sphere  suffer  from  instabilities  and  do  not  yield 
satisfactory  reproducibility.    Oscillating  systems  in- 
volving concentric  spheres  with  small  gaps  suffer  from 
a  large  systematic  error  wjhose  origin  was  not  fully 
explored.    (Author) 


Aerod)rnamics  and  Pneumafics 


Arnold  Engineering  Development  Center, 

Tullahoraa,   Tenn. 
BOUNDARY  LAYER   SEPARATION  EFFECTS  ON 
THE  STATIC  ST  ABILITY  OF  A  FLARED- TAIL 
MISSILE  CONFIGURATION  AT  M  =  2  TO   5,   by 
J.   Eton  Gray.    Rept.  on  ARO.   Inc. ,   Contract 
AF  40(600)800.   June  60,   24to.    4  refs.   AEDC-TN- 
60-103.  , 

Order  from  LC  mi$2.  70,  p|iK  80  P6  148  100 

Force  and  pressure  measuiements  with  a  blunt-cone, 
cylinder-frustum  configuraion  at  M=2  to  M=5  were 
made  over  a  wide  Reynolds  number  range  to  investi- 
gate the  effects  of  boundary  layer  separation  on  the 

Laminar 
upstream  of  the  flared 


static  stability  parameters, 
boundary  layer  separations 
tail  produced  stability  parameters  which  were  equal 
to  or  greater  than  those  obdained  when  transition 
occurred  far  upstream  of  t^e  flare  (essentially  no 
flow  separation).    Distribute  roughness  on  the  model 
nose  essentially  eliminated! the  variation  of  CMq  and 
x/1  with  Reynolds  number  vthen  Re  ^0.  2  x  10^, 
based  on  centerbody  diametier.    At  Mach  numbers  of 
4  and  5,  an  effect  oif  model  jscale  was  present  in  the 
initial,  normal-force  curvej-slope  results  for  smooth 
models,   whereas  the  centeif-of-pressure  data  were 
closely  correlated  by  the  frfee-stream  Reynolds  num- 
ber.   The  test  Reynolds  nun^ber  range  was  0.  06  x  10^ 
to  3.  3  X  10",  based  on  centerbody  diameter.  (Author) 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn.  ] 
AN  INVESTIGATION  OF   SUPPORT  INTERFERENCE 
ON  AGARD  CALIBRATION  MODEL  B,   by 
C  J.   Schueler.    Rept.  on  A  HO,   Inc.   Contract 
AF  40(600)800.   Feb  60,  25pf  9  refs.  AEDC-TN- 
60-35;  AD- 233  041. 
Order  from  LC  mi $2.  70,  pl^$4.  80  PB  146  569 


Tests  were  conducted  in  the  12- in  supersonic  wind 
tunnel  to  determine  the  critical  sting  length  for 
AGARD  Calibration  Model  B  with  a  sting-to- body 
diam  ratio  of  0.  3.    The  tests  were  made  at  Mach  num- 
bers 2,   3,  and  4  and  covered  a  Reynolds  number 
range  of  3.  5  x  10^  to  13.  5  x  10^  based  on  the  body 
length.    The  results  indicate  that  the  sting  had  no 
significant  influence  on  the  model  surface  pressure 
even  when  interference  on  base  pressure  was  maxi- 
mum.   Over  the  Mach  number  and  Reynolds  number 
range  of  the  tests,   negligible  interference  was  intro- 
duced by  the  windshield  for  sting  length  to  model 
diameter  ratios  greater  than  2.  5.    (Author) 


Avco- [Everett]  Research  Lab.  ,  Mass. 
AERODYNAMIC  DISSIPAHON,   by  H.  E.  Petschek. 
June  57,  22p.   8  refs.   Research  rept.   23:  AD- 201  438. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  193 

An  attempt  is  made  to  re-examine  the  derivation  of 
the  basic  aerodynamic  flow  equations  in  order  (1) 
to  discuss  dissipation  in  a  completely  ionized  gas  in 
the  presence  of  a  magnetic  field,  and  (2)  to  demon- 
strate that  the  basic  microscopic  dissipation  mech- 
anism is  aj^reciably  different. 


Avco- Everett  Research  Lab.  ,  Mass. 
AN  EXPERIMENTAL  AND  THEORETICAL  STUDY 
OF  QUARTZ  ABLATION  AT  THE  STAGNATION 
POINT,  by  Mac  C.   Adams.  William  E.   Powers,   and 
Steven  Georgiev.    Rept.  on  Contract  AF  04(647)278. 
June  59,  41p.    10  refs.    Research  rept.  57. 
Order  fromLC  mi^.  30.  ph$7.  80         PB  147  203 

The  ablation  characteristics  of  fused  quartz  are 
determined  experimentally  utilizing  an  air  arc  wimi 
tunnel.    It  is  shown  that  ofjaque  quartz  will  effectively 
absorb  about  4000  Btu/lb  and  will  radiate  the  aero- 
dynamic heating,  with  negligible  ablation,  for  a 
satellite  trajectory. 


Avco-Everett  Research  Lab.,  Mass. 
EXPERIMENTAL  STUDIES  OF  SHOCK  WAVES  IN 
NITROGEN,  by  John  C.  Camm  and  James  C.  Keck. 
Rept.  on  Contracts  AF  04(647)278  and  DA  19-020- 
ORD-4862.   June  59,  23p.  4  refs.    Research  rept.  67, 
supersedes  Research  note  140;  AFBMD-TN-59-9; 
AD- 227  525. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  209 

Radiative  relaxation  behind  shock  waves  in  pure  N  is 
being  studied  to  determine  rate  constants  for  recombi- 
nation of  N  atoms.   The  radiation  was  measured  ns  a 
function  of  wavelength  for  conditions  corresponding  to 
T  •6000OK  with  p  -O.OIS/Oq  and  T  •  6300OK  with 
^  «0. 12  Pq.   The  most  prominent  radiation  in  the  wave- 
length interval  studied  is  associated  with  the  N2(l-)and 
N2(l*)  bands.   The  intensity  histories  exhibit  strong 
overshoot  in  the  shock  front  for  both  bands  and  the  peak 
to  equilibrium  intensity  ratio  was  measured.    Prelimi- 
nary analysis  (rf  the  final  approach  to  equilibrium  indi- 
cates that  at  64(X)OK  the  recombination  rate  constant 
ifor  N  atoms  is  <0.  3  x  10'32  cm^/sec  when  N2  is  the 
catalyst  and  2.4  x  10' 32  cm^/sec  when  the  N  is  the 
catalyst.    (Author) 
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Avco- [Everett]  Research  Lab.,  Mass. 
HEAT  TRANSFER  TO  SATELLITE  VEHICLES  RE- 
ENTERING THE  ATMOSPHERE,  by  N.  H.  Kemp  and 
p.  R.Riddell.    Rept.  on  Contract  AF  04(645)18.   Oct  56, 
32p.  8  refs.    Research  rept.  2  (formerly  Research 
note  21). 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  655 

A  recently  developed  theory  of  heat  transfer  at  high 
velocities  and  high  altitudes  is  applied  to  the  problem 
of  a  satellite  vehicle  entering  the  atmosphere.  Circular 
re-entry  orbits  are  considered  for  bodies  under  the 
influence  of  gravity  and  drag  forces.   Numerical  re- 
sults are  presented  which  can  be  used  to  detertnine  the 
conditions  under  which  the  survival  of  such  a  satellite 
may  be  expected.   In  addition,  an  analysis  is  made  d 
the  value  of  exerting  a  Lift  force  on  the  re-entering 
vehicle  as  a  means  of  preventing  its  destruction. 
(Author) 


Avco- [Everett]  Research  Lab.  ,  Mass. 
HYPERSONIC  CONICAL  SHOCKS  FOR  DISSOCIATED 
AIR  IN  THERMODYNAMIC  EQUILIBRIUM,   by  Saul 
Feldman.    May  57,    13p.   3  refs.   Research  rept.   12; 
AD- 150  841. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  147  190 

Effort  is  made  to  solve  the  cone  problem.    The 
Taylor- Maccoll  equation  is  set  up  for  a  dissociating 
gas  in  thermodynamic  equilibrium.    Solution  of  the 
conical  shock  equation  is  analyzed  for  an  incompress- 
ible fluid  downstream  of  the  shock.    A  comparison  of 
the  pressure  coefficients  calculated  from  the  exact 
solution  and  the  approximate  incompressible  one 
shows  very  good  agreement. 


Avco- [Everett]  Research  Lab.  ,  Mass. 
AN  INVESTIGATION  OF  STAGNATION  POINT 
HEAT  TRANSFER  IN  DISSOCIATED  AIR.  by 
Peter  H.    Rose  and  F.    R.    Riddell.    Rept.  on  Contract 
AF  04(645)18.    Apr  57,   18p.   12  refs.   Research 
rept.  7  [formerly  Res^rch  note  32]  AD- 150  550. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  147  189 

Theoretical  and  experimental  results  are  presented 
for  laminar  heat  transfer  at  the  stagnation  pwint  of  a 
blunt  btxly  in  hypersonic  flow.    Results  are  presented 
for  air  at  temp>eratures  up  to  80(XPK  with  up  to  50% 
dissociation.    In  all  cases  the  wall  is  relatively  near 
room  temperature.    TTie  experiments  were  performed 
in  a  shock  tube  and  new  exj)erimental  techniques  are 
described.    The  data  are  compared  with  theoretical 
calculations  including  the  effects  erf  new  physical 
phenomena,  particularly  dissociation,  associated 
with  high  temperature  air.    (Author) 


Avco-Everett  Research  Lab. ,  Mass. 
THE  LARGE  HIGH  PRESSURE  ARC  PLASMA  GEN- 
ERATOR: A  FACILITY  FOR  SIMULATING  MISSILE 
AND  SATELLITE  RE-ENTRY,  by  P.   Rose, 
W,  Powers,  and  D.  Hritzay.  Rept.  on  Contracts 
AF  04(645)18  and  AF  04(647)278.  June  59,  35p.   12  refs. 
Research  rept.  56;  AFBMD-TR-59-6. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  649 

The  development  of  an  arc  wind  tunnel  capable  of  stag- 
nation pressures  in  the  excess  of  twenty  atmosjiheres 


and  using  as  much  as  fifteen  megawatts  of  electrical 
power  is  described.    It  is  capable  of  reproducing  the 
aerodynamic  environment  encountered  by  vehicles 
flying  at  velocities  as  great  as  satellite  velocity.    By 
the  addition  of  a  hi^  capacity  vacuum  system,  this 
facility  can  be  used  to  produce  the  low  density,  high 
Mach  number  environment  needed  for  simulating  satel- 
lite re-entry,  as  well  as  hypersonic  flight  at  extreme 
altitudes. 


Avco-Everett  Research  Lab.,  Mass 
A  NUMERICAL  COMPARISON  BETWEEN  EXACT 
AND  APPROXIMATE  THEORIES  OF  HYPERSONIC 
INVISCID  FLOW  PAST  SLENDER  BLUNT-NOSED 
BODIES,  by  Saul  Feldman.    Rept.  on  Contract  DA  19- 
020-ORD-4765.   June  59,  21p.  13  refs.    Research 
rept.  71;  AD- 226  728. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  210 

Calculations  have  been  made  erf  the  flow  field  past  a 
blunt  body  moving  at  hypersonic  speeds  throu^  the 
atmosphere  to  include  large  distance  downstream 
frcxn  the  nose.    Detailed  fnrofiles  of  the  equilibrium 
thermcxlynamic  functions  and  flow  streamlines  are 
presented  for  a  hemisphere -cylinder  moving  through 
air  at  60,  (XX)  ft.  altitude  at  17,500  ft/sec.   A  compari- 
son is  made  between  exact  and  apjn-oximate  theories  of 
the  flow  past  slender  blunt-nosed  bodies,  and  it  is 
shown  that  the  second  order  blast  wave  theory  could  be 
used  for  the  purpose  of  finding  shock  shape  and  the 
body  pressure  distribution.   The  present  calculations 
ccxild  be  used  as  an  estimate  of  the  inviscid  wake  left 
by  a  short  blunt  body  in  hypersonic  flight.   (Author) 


Avco-Everett  Research  Lab. ,  Mass  . 
ON  ABLATING  HEAT  SHIELDS  FOR  SATELUTE 
RECOVERY ,  by  Steven  Georgiev ,  Henry  Hidalgo ,  and 
Mac  C.  Adams.  Rept.  cmi  Contract  AF  04(647)278. 
July  59,  33p.  16  refs.  Research  rept.  65;  AFBMD  TR- 
59-7:  AD- 226  327. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  207 

Ablation  is  considered  as  a  means  of  heat  protection 
for  recoverable  satellites  and  a  simple  theory  is  pre- 
sented for  the  energy  absorbed  per  unit  mass  of  ab- 
lated material.  Experimental  results,  obtained  in  an 
air  arc  wind  tunnel  under  simulated  re-entry  con- 
ditions ,  are  presented  for  Teflon  and  Fiberglas  .  The 
results  are  shown  to  be  in  good  agreement  with  the 
theory.   Finally  the  insulation  requirements  for  vari- 
ous iyp>es  of  heat  shields  are  discussed  and  it  is  shown 
that  a  low  temperature  ablating  heat  shield  is  superior 
to  both  the  heat  sink  and  radiating  heat  shields . 
(Author) 


Avco-[Everen]  Lab. ,  Mass. 
ON  THE  INSTABILITY  THEORY  OF  THE  SOFT  OR 
MELTED  SURFACE  OF  AN  ABLATING  BODY  WHEN 
ENTERING  THE  ATMOSPHERE,  by  Saul  Feldman. 
Rept.  on  Contraa  AF  04(645)18,  Aug  58,  41p.   11  refs. 
Research  rept.   34;  AD- 205  515. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  147  398 

Some  ablating  bodies  entering  the  atmosphere  will  melt 
or  soften.    Under  deceleration,  the  soft  or  melted  sur- 
face will  tend  to  develop  instabilities  of  the  Lamb- 
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Taylor  type.    Two  sicuatioi)s  involving  viscous  incom- 
pressible fluids  are  investigated  here:  one  where  the 
liquid  layer  has  constant  viscosity  and  finite  thickness, 
and  the  other,  where  the  vijscosity  increases  exponen- 
tially with  distance  away  ftom  the  interface,  and  the 
layer  is  semi -infinite  in  e^itent. 


Avco- [Everett]  ResearchJLab,  [Mass.  J 
PHYSICAL  GAS  DYNAMICS  RESEARCH  AT  THE 
AVCO  RESEARCH  LABORi^TORY,  by  P.  H.   Rose. 
Rept.  on  Contract  AF  04(645)18.  July  57,  55p.  32  refs. 
Research  rept.  9,  formerly  Research  note  37; 


AD- 150  790. 

Order  from  LC  mi$3.  60,  [ih$9.  30 


Physical  gas  dynamic  prob 


PB  146  658 


ems  associated  with  the 


high  temperatures  involvec  in  flight  at  hypersonic 
Mach  numbers  are  being  siudied.   The  central  concept 
of  this  study  is  that  the  important  elements  of  the  en- 
vironment anticipated  can  be  duplicated  in  shock  tubes. 
Several  investigations,  conducted  in  shock  tubes,  into 
critical  ga's  dynamic  problems  associated  with  the  high 
temperature  are  described,    Heat-transfer  measure- 
ments in  the  laminar,  dissxiated,  boundary  layer  at 
the  stagnation  pomt  are  discussed.    Measurements  erf 
the  radiative  emissivity  anl  electrical  conductivity  of 
high -temperature  air  are  described.    I>reliminary 
studies  of  magnetohydrodyi  amies  are  summarized. 


Avco- Everett  Research  Lab. ,  Mass. 
RADIATION  FROM  HOT  AIR  AND  STAGNATION 
HEATING,  by  Bennett  Kivej.   Rept.  on  Contracts 
AF  04(647)278  and  DA  19-q20-ORD-4862.  Oct  59,   29p. 
16  refs.   Research  rept.  79t  AFBMD-TR-59-20; 
AD-232  836. 
Order  from  LC  mi$2.  70,  pti$4.  80  PB  147  214 


I  pU^ 


The  radiation  heating  of  thd  stagnation  region  for  flight 
speeds  up  to  50,  000  ft/sec  is  investigated  using  experi 
mental  shock  tiibe  data  supplemented  by  theoretical 
estimates.    Non-equilibriuiti  effects  which  modify  the 
radiation  predictions  at  high  altitudes  (>30  mi)  are 
pointed  out.    The  radiation  is  compwired  with  aerody- 
namic heating  and  is  found  to  be  important  at  high  ve- 
locities (>30,  000  ft/sec)  aad  low  altitudes  (^25  mi). 
For  this  flight  regime  the  dominant  radiation  results 
from  the  capture  of  electrons  by  nitrogen.  (Author) 


Avco-Everett  Research  Lib.,  Mass. 
RADUTIVE  TRANSPORT  "^HW  AN  ABLATING 
BODY,  by  Leo  P.  Kadanoff.    Rept.  on  Contract 
AF  04(647)278.   July  59,  39t).  7  refs.    Research 
rept.  61;  AFBMD  TN-59-li;  AD- 220  505. 
Order  from  LC  mi$3.00,  p|$6.  30  PB  147  204 

A  method  was  developed  fat(  the  calculation  of  net 
radiative  flux  and  temperatire  distribution  within  a 
semi-infinite  body  which  emits,  absorbs,  and  scatters 
radiation  and  which  allows  some  radiation  to  escape 
from  its  surface.   This  method  was  applied  to  the  prob- 
lem of  calculating  temperature  distributions  within 
bodies  in  steady  state  ablatijon. 
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Avco- [Everett]  Research  Lab. ,   [Mass.  ] 
STAGNATION  POINT  HEAT  TRANSFER  MEAS- 
UREMENTS IN  DISSOCIATED  AIR,   by  P.  H.    Rose 
and  W.   I.   Stark.    Rept.  on  Contract  AF  04(645)18. 
Apr  57,  47p.   21  refs.    Research  rept.  no.   3; 
AD- 1 50  547. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  656 

The  results  of  an  experimental  investigation  of  the 
laminar  heat  transfer  at  the  stagnation  point  of  a 
blunt  body  in  partially  dissociated  air  are  presented 
and  are  compared  to  the  theoretical  treatment  of  Fay 
and  Riddell.   Heat  transfer  results  are  presented  for 
air  temperatures  as  high  as  8000OK  where  more  than 
50%  of  the  molecules  are  in  the  dissociated  state. 
The  experiments  were  performed  in  a  shock  tube  and 
the  new  experimental  techniques  and  principles  are 
discussed  briefly.    Simulation  of  flight  stagnation 
conditions  at  velocities  up  to  satellite  velocity 
26,  000  ft/sec.   is  shown  to  be  possible  in  shock  tubes 
and  data  has  been  obtained  over  a  large  altitude  rangt 
at  these  velocities.    (Author) 


Avco-Everett  Research  Lab.,  Mass. 
A  THEORY  OF  ABLATION  OF  GLASSY  MATERIALS 
FOR  LAMINAR  AND  TURBULENT  HEATING,  by 
Henry  Hidalgo.    Rept.  on  Contract  AF  04(647)278. 
June  59,  33p.   16  refs.    Research  rept.  62;  AFBMD 
TN-59-13;  AD-227  993. 
Order  from  LC  mi$ 3.00,  ph$ 6.  30  PB  147  205 

The  steady  state  equations  of  motion  for  a  thin  layer  of 
an  incompressible,  glassy  material  on  the  surface  of 
an  ablating  and  radiating  blunt  body  are  reduced  to  a 
first  order  ordinary  differential  equation  which  is  in- 
tegrated numerically.   This  solution  is  coupled  with  the 
solution  of  the  air  boundary  layer  for  both  laminar  and 
turbulent  heat  transfer  with  or  without  mass  vaporiza- 
tion of  the  ablating  material.   The  distribution  of  the 
effective  energy  of  ablation  around  the  body  is  thus  ob- 
tained for  a  cone  cylinder  with  a  hemispherical  cap  that 
re-enters  the  atmosphere  at  hypersonic  flight  speeds, 
and  has  quartz  as  the  ablating  material.   This  solution 
of  the  equations  of  motion  at  the  stagnation  point  was 
verified  by  arc  wind  tunnel  experiments.   The  present 
state  d  development  of  the  arc  wind  tunnel  does  not 
f)ermit  its  use  for  experimental  investigations  of 
ablation  around  blunt  bodies  under  turbulent  heating. 
However,  the  complete  understanding  of  the  ablation 
process  at  the  stagnation  point  coupled  with  the  current 
knowledge  erf  the  turbulent  heating  rates  provides  solid 
grounds  for  the  validity  of  this  ablation  theory  around 
blunt  bodies.   (Author) 


Avco-Everett  Research  Lab. ,  Mass. 
TRAILS  OF  AXI- SYMMETRIC  HYPERSONIC  BLUNT 
BODIES  FLYING  THROUGH  THE  ATMOSPHERE,  by 
Saul  Feldman.    Rept.  on  Contract  DA  19-020- ORD- 
4765.    Dec  59,   94p.    12  refs.    Research  rept.   82; 
AD-233  703. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  147  215 

The  trail  left  in  the  atmosphere  by  a  body  moving  at 
hypersonic  speeds  is  the  subject  of  a  theoretical 
treatment,   in  which  the  trail  is  divided  into  2  regions: 
(1)  the  expansion -controlled  trail,  which  treats  the 
behavior  of  the  wake  behind  the  body  up  to  a  point, 


along  the  direction  of  flight,  where  the  pressure  de- 
cays to  the  free  stream  value  and  cooling  is  princi- 
pally controlled  by  the  expansion  of  the  flow;  and 
(2)  the  conduct  ion -control  led  trail,  where  the  trail 
cools  mainly  by  diffusion  of  heat  away  from  the  high 
temperature  core.    Results  of  calculations  thatassu^ie 
thermodynamic  equilibrium  of  the  flow  field  give  the 
values  of  the  thermodynamic  variables  in  the  trail  of 
a  sphere,  axial  distributions  of  emitted  thermal  ra- 
diation and  maps  of  electron  density  distribution. 
Viscous  effects  in  blunt  body  trails  are  of  small  im- 
portance and  the  cooling  of  the  conduct  ion -control  led 
trail  is  essentially  due  to  conduction  of  heat.    This 
portion  of  the  trail  does  not  widen  as  one  proceeds 
downstream.    Flight  velocities  considered  vary  be- 
tween 15,  000  and  35,  000  ft/sec  and  altitudes  range  be- 
tween 100,  000  and  250,  000  ft.    (Author) 


Avco -[Everett]  Research  Lab. ,  Mass. 
TURBULENT  HEAT  TRANSFER   THROUGH  A 
HIGHLY  COOLED  PARTIALLY  DISSOCIATED  BOUND- 
ARY LAYER,  by  Peter  H.   Rose,   Ronald  F.  Probstein, 
and  Mac  C.   Adams.   Rept.  on  Contract  AF  04(645)18. 
Jan  58,  58p.   15  refs.   Research  rept.   14;  AD-159  548. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  191 

The  problem  of  heat  transfer  from  high  temperature 
air  through  a  turbulent  boundary  layer  to  a  cold  surface 
is  considered  both  analytically  and  experimentally. 
Heat  transfer  data  obtained  in  shock  tubes  are  pre- 
sented and  correlated  by  a  semi -empirical  theory 
which  includes  the  effect  of  atomic  diffusion.  The  dis- 
tinguishing characteristics  of  turbulent  boundary  layers 
with  dissociation  and  large  cooling  are  considered.    It 
is  shown  that  the  equations  governing  such  flow,  after 
ceruin  approximations,  can  be  represented  in  a  form 
similar  to  the  classical  equations  for  a  turbulent  bound 
ary  layer. 


Avco-Everett  Research  Lab.  ,  Mass. 
VISCOUS  AERODYNAMIC  CHARACTERISTICS  IN 
HYPERSONIC  RAREFIED  GAS  FLOW,  by  Ronald  F. 
Probstein  and  Nelson  H.   Kemp.    Rept.  on  Contract 
AF  04(647)278.    Dec  59,  71p.   26  refs.    Research 
rept.   48  (Rev.  );  AFBMD- TR- 59-2. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  146  652 

This  paper  considers  the  problem  of  calculating  vis- 
cous aerodynamic  characteristics  of  blunt  bodies  at 
hypersonic  speeds  and  at  sufficiently  high  altitudes 
where  the  appropriate  mean  free  path  becomes  too 
large  for  the  use  of  familiar  boundary  layer  theory  but 
not  so  large  that  free  molecule  concepts  apply. 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
INTERFEROMETRIC  STUDY  OF  THE  BLUNT  BODY 
PROBLEM,  by  R.  Sedney  and  G.   D.   Kahl.    Apr  60,  37p. 
15  refs.   Rept.   no.    1100. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  744 

An  experimental    investigation  of  the  flow  fields  around 
spheres  in  free  flight  was  made  using  the  optical 
interferometer.    Data  were  taken  for  Mach  numbers 
approximately  5  in  argon,  nitrogen,  and  air.    For  the 
temperatures  existing  behind  the  shock  in  nitrogen. 


vibrational  excitation  should  occur  but  is  not  found. 
This  is  explained  by  the  long  relaxation   path  length 
compared  to  the  scale  of  the  experiment.   If  relaxation 
occurs  at  all  it  will  be  confined  to  a  thin  layer  con- 
tiguous to  the  body.    Evidence  of  molecular  vibrations 
is  found  for  the  air  test  but  slightly  more  than  would 
be  expected  assuming  that  the  oxygen  is  excited  and 
the  nitrogen  frozen.    A  method  of  obtaining  all  flow 
variables,  given  the  density  is  explained;  it  uses  only 
the  principles  of  conservation  of  mass  an3  energy. 
(Author) 


Combustion  [Aerodynamics]  Lab.  ,  Harvard  U. , 

Cambridge,  Mass. 
THE  PROPAGATION  OF  TURBULENCE  INTO  A 
LAMINAR  BOUNDARY  LAYER,  by  Morton  Mitchner. 
Interim  technical  rept.  no.  3  on  Contract  DA  19-020- 
ORD-1029.    June  52,   175p.   30  refs.  AD- 11  945. 
Order  from  LC  mi $8.  10,  ph$27.  30  PB  149  269 

The  following  topics  are  discussed:  propagation  of 
turbulence  in  open  channel  flow,   experimental 
procedure,  propagation  of  turbulence  in  a  boundary 
layer,  mechanism  for  the  propagation  of  turbulence, 
and  some  considerations  on  the  growth  and  decay  of 
vorticity.    A  calculation  for  the  minimum  value  of  the 
jump  height  ratio,  and  the  induced  velocity  for 
bounded  regions  are  discussed  in  appendixes. 


Cornell  Aeronautical  Lab.  ,  Inc.  ,  Buffalo,  N.  Y. 
HYPERSONIC  RESEARCH  SUMMARY,  by 
G.  J.   Fabian.    Rept.  on  Contract  AF  18(603)141. 
June  60,  28p.   17  refs.   Rept.   no.   AD  1118-A-lI; 
AFOSR-TR-60-58. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  357 

Various  research  areas  investigated  are  reported  in 
summary,  giving  reference  to  the  different  publica- 
tions generated.    The  program  areas  include  early 
work  on  the  wave  superheater  and  related  research 
on  chemical  nonequilibrium  in  high- temperature  gas 
flows,  a  radiation  probe,   sound  propagation  in  an 
excited  or  dissociated  gas,   boundary  layer  phenomena 
in  high- temperature  gas  flows,  and  molecular  inter- 
action at  high- temperatures.    (Author) 

David  Taylor  Model  Basin,  Washington,  D.  C. 
PRESSURE  FLUCTUATIONS  ON  THE  WALL 
ADJACENT  TO  A  TURBULENT  BOUNDARY  LAYER 
by  Mark  Harrison.    Dec  58,   14p.  7  refs.   Rept.   1260; 
AD- 209  434. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  033 

A  fully  developed  turbulent  boundary  layer  with  a 
zero  pressure  gradient  has  been  studied  in  a  subsonic 
wind  tunnel.    The  pressure  fluctuations  on  the  wall  of 
the  wind  tunnel  were  measured  by  small  flush- 
mounted  microphones.    Data  for  the  dimensionless 
spectral  density  of  the  pressure  fluctuations, 
P(f)/^2Uo3<s  ♦,  as  a  function  of  the  frequency  param- 
eter f«VUo  are  presented;  P(f),P  ,  Uq.J*,  and 
f  are  respectively  the  spectral  density,  fluid  density, 
free  stream  velocity,  boundary  layer  displacement 
thickness,  and  frequency.    Data  for  the  coefficient 
(p2)l/y  l/2/>Ug  are  also  presented.    The  transverse 
cross  correlation  for  the  pressure  fluctuations  was 
studied  by  using  two  flush  mounted  microphones. 
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Rather  than  the  longitudinil  cross  correlation,  the 
longitudinal  cross  spectraj  density  was  studied, 
yielding  a  measure  of  the  coherence  of  the  pressure 
fluctuations  at  two  points  4s  a  function  erf  fx  /Uq. 
whereX  is  the  longitudinal  spacing  of  the  two  points 
and  Up  is  the  effective  conVection  velocity  of  the 
spatial  pattern.    (Author) 


Lab. ,  Calif.  Inst,  of 


Guggenheim  Aeronauiica 

Tech.  ,  Pasadena. 
A  KINETIC  THEORY  DESCRIPTION  OF  RAREFIED 
GAS  FLOWS,  by  Lester  Upes.    Rept.   on  Hypersonic 
Research  Proj.  ,  Contract  pA  04-495-ORD-19. 
15  Dec  59.  89p.   44  refs.   Memo  no.  51;  AD-233618 
Order  from  LC  miH  80.  i|h$13.  80       PB  147  240 

An  approach  to  the  kinetic  ^heory  of  gas  flows  is  de- 
veloped which  stans  with  Maxwell's  original  integral 
equations  of  transfer,  rather  than  with  the  Maxwell- 
Boltzmann  equation  for  the  velocity  distribution  func- 
tion Itself.    The  advantage  «  this  method  is  that  rela- 
tively simple  distribution  functions  are  utilized  which 
contain  a  small  number  erf  Unknown  functions  to  be 
determined  by  applying  the  conservation  laws,  plus 
several  additional  higher  moments.    For  simplicity 
a  2- stream  Maxwellian  is  4mployed.*  which  is  a 
natural  extension  and  generalization  of  Mott-Smith's 


function  for  a  normal  shockj 

certain  essential  respects      

being  applied  to  some  typickl  non- linear*  rarefied 
gas  flows.    (Author) 


but  differs  from  it  in 
This  technique  is  now 


Calif.   Inst,  of 


Guggenheim  Aeronautical 
Tech. ,   I^sadena. 

MAGNETOHYDRODYNAMlC  SIMPLE  WAVES,  by 
J.   D.   Cole  and  Y.   M.   Lynn.;   Rept.  on  Contract 
AF  49(638H76.    Dec  59.  54ii.  9  refs.   AFOSR  Tech- 
nical note  59-1302;  AD- 234  739. 
Order  from  LC  mi$3.  60.  pl^$9.  30  PB  148  688 

A  study  is  made  of  simple  \Mave  flows  of  an  infinitely 
conducting  perfect  gas  (polytropic)  in  the  presence  of 
an  arbitrarily  oriented  magnetic  field.    From  group 
theoretic  considerations  the  problem  is  reduced  to 
the  solution  otf  a  first-order  idifferential  equation 
which  is  integrated  numerically.    Properties  of  solu- 
tions and  examples  are  discussed.  (Author) 


Guggenheim  Aeronautical  ijab.  .  Calif.   Inst,  of 

Tech. ,  Pasadena. 
STABILITY  OF  THE  COMPRESSIBLE  LAMINAR 
BOUNDARY  LAYER,    by  Eli  Reshotko.    Rept.   on 
Hypersonic  Research  Proj.  ,  Contract  DA  04-495- 
ORD-19.    15  Jan  60,   168p.  2 i  refs.  Memo.  no.  52, 
AD-233  619.  I 

Order  from  LC  mi$7.  80,  phK5.  80       PB  147  239 

As  a  result  of  a  study  of  the  Stability  of  the  com- 
pressible laminar  boundary  layer,  it  was  concluded 
that  neutral  stability  is  achieved  when  the  net  energy 
transferred  from  the  mean  flow  to  the  disturbance 
flow  by  the  action  of  Reynold^  stress  is  exactly 
dissipated.    However,  the  restive  importance  of  the 
various  mechanisms  changes  with  Mach  number,   so 
that  the  neutral  stability  diagram  for  a  hypersonic 
flow  might  not  be  recognized  In  terms  of  its  incom- 


pressible counterpart.    Among  the  changes  are  the 
following:  (1)  The  rate  of  conversion  of  energy  from 
the  mean  flow  to  the  disturbance  flow  through  the 
action  of  the  viscosity  in  the  vicinity  of  the  wall  in- 
creases with  Mach  number;  (2)  Instead  of  being 
nearly  constant  across  the  boundary  layer,  the 
amplitude  of  inviscid  pressure  fluctuations  for  Mach 
numbers  greater  than  3  decreases  markedly  with  dis 
distance  outward  from  the  plate  surface,  and  (3)  At 
Mach  numbers  less  than  about  2,  dissipation  effects 
are  minor,  but  they  become  extremely  important  at 
higher  Mach  numbers,  since  for  neutral  disturbances, 
they  must  compensate  for  the  generally  destabilizing 
effects  of  items  1  and  2  above.    (Author) 


Institute  of  Engineering  Research,   U.  of  California. 
Berkeley. 

DESIGN.    FABRICATION,    AND  EVALUATION  OF 
AXISYMMETRIC  NOZZLES,   by  l>arry  L.    Lynes. 
Master's  thesis.    Rept.  on  Contract  Nonr-222(45). 
10  Sep  59,  50p.  9  refs.   Technical  rept.   HE- 150- 174- 
Series  no.   20.   issue  no.   132;  AD-226  224. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  616 

The  pumping  ca,  -city  of  the  no.  3  wind  tunnel  was  in- 
creased in  1954  in  order  to  accommodate  a  Mach  6 
nozzle  o€  a  usable  test  section  size.    This  increased 
capacity  left  the  previous  nozzles  still  usable  in  their 
own  range,  but  with  a  smaller  test  section  size  than 
would  have  been  available  with  the  increased  capacity. 
Since  it  is  most  desirable  to  have  as  large  a  test  sec- 
tion as  possible,   it  is  necessary  to  have  the  nozzles 
designed  at  maximum  capacity.    Scaling  procedures 
are  given  for  increasing  the  size  of  the  existing  noz- 
zles to  meet  the  increased  capacity.    This  was  accom- 
plished by  application  of  scaling  laws  to  a  Mach  4 
nozzle,  followed  by  fabricaticm  and  experimental  eval- 
uation erf  the  resulting  nozzle.  (Author) 


Laboratorio  di  Meccanica  Applicata  del  Politecnico 
di  Torino  (Italy). 

ON  THE  EXISTENCE  OF   INFINITE  ACCELERA- 
TION POINTS  IN  TRANSONIC  FLOWS  AROUND 
AIRFOILS  WITH  FINITE  CURVATURE,   by 
Silvio  Nocilla.    Technical  note  II  on  Contract  AF 
61(514)1124.    Dec  58.   20p.   6  refs.   AFOSR-TN-59- 
197;  AD-211  474. 
Order  from  LC   mi $2.  40,  ph$3.  30  PB  147  445 

The  problem  is  investigated  of  the  formation  of  shock 
waves  around  airfoils  with  finite  curvature  in  tran- 
sonic flow.    As  a  suitable  criterion  for  the  theoretical 
interpretation  o€  the  appearance  of  such  a  shock  wave 
it  is  assumed  the  appearing  of  a  point  with  infinite 
acceleration  on  the  physical  plane.    The  conditions 
which  must  be  fulfilled  on  the  hodograph  plane  in 
order  that  such  a  point  exists,  and  the  properties 
which  must  possess  the  corresponding  stream  func- 
tion are  studied.    The  theory  is  then  applied  to  air- 
foils with  constant  curvature.  (Author) 


Lockheed  Aircraft  Corp.  .   Sunnyvale.  Calif 
GENERAL  RESEARCH  IN  FLIGHT  SQENCES 
VOLUME  I.  PART  ONE:  FLUID  MECHANICS.' Tech - 
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Contents: 

The  effect  of  body  forces  on  melting  ablation  at  a 

stagnation  point 
Radiant  energy  transfer  in  gaseous  flow 
A  numerical  method  erf  solution  for  heat  conduction 
In  composite  slabs  with  a  receding  surface 
On  mass  transfer  and  shock -generated  vorticlty 
The  effect  of  shock-generated  vorticity.   surface  slip, 
and  temperature  jump  on  stagnation-point  heat- 
transfer  rates 
Hypersonic  flow  around  bodies  of  revolution  which  are 

generated  by  conic  sections 
Kinematic  formulation  of  rotational  gas  flow 

Hypersonic  flow  around  blunt  bodies  of  revolution 
v<hose  shock  waves  are  generated  by  conic  sections 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
GENERAL  RESEARCH  IN  FLIGHT  SCIENCES. 
VOLUME  n:  MECHANICS  OF  DEFORMABLE  BODIES. 
Technical  rept.  for  Jan  59-Jan  60.  Jan  60,   456p. 
Ill  refs.   LMSD-288139. 
Order  from  LC  mi^ll.  la  ph$69. 60     PB  148  399-2 

Contents : 

Buckling  of  a  cylindrical  shell  erf  arbitrary  length  undcrt 
a  circumferential  band  of  pressure  (LMSD-49798) 

Prebuckling  deflection  stresses  in  a  circular  cylinder 
subjected  to  a  saddle- type  load  (LMSD-288007) 

Approximate  analysis  of  damped,  linear  vibrations 

Large  deflection  and  buckling  analysis  of  circular 
cylindrical  sheUs  (LMSD-48  393,  rev.) 

Approximate  buckling  loads  by  energy  methods 
(LMSD-480068) 

On  deter ming  biaxial  stress  yield  and  fracture  criteria 
for  hot  pressed  beryllium  at  room  and  elevated  tem- 
perature (LMSD-49  756) 

Stresses  in  spherical  pressure  vessels  (LMSD-288109 

A  statistical  analysis  erf  axially  loaded  cylinder  buck- 
ling data  (LMSD-49  741) 

Siock  response  erf  a  nonlinear  missile  susjjension 
system 

Elasto-plastic  analysis  of  shells  of  revolution  sub- 
jected to  heating  and  external  loads 

Spring  characteristics  of  long  tubular  air  cushions 
(LMSD-49729) 

The  initial  response  of  an  elastic  spherical  shell  to  a 
step  pressure  wave 

The  effect  of  residual  stresses  on  the  critical  crack 
length  predicted  by  the  Griffith  theory 

Stresses  generated  by  suddenly  introducing  a  mewing 
crack  into  a  stretched  elastic  sheet  (See  also 

PB  148  399-1) 


Lockheed  Aircraft  Corp. .   Sunnyvale.  Calif. 
GENERAL  RESEARCH  IN  FLIGHT  SCIENCES. 
VOLUME  IV:  MATHEMATICS  AND  STATISTICS. 
Technical  rept.  for  Jan  59-Jan  60.    Jan  60,   172p. 
32  refs.   LMSD-288139;  AD-234  999. 
Order  from  LC  mi$8.  10.  ph$27.  30  PB  148  399-4 

Contents: 

Interval  analysis  I  (LMSD-285  875) 

Convergence  of  approximate  eigenvectors  in  Jacobi 

methods 
Word  correlation  study  (LMSD-31I  696) 
Efficient  estimation  of  regression  parameters 
For  second  order  stationary  processes  (LMSD- 

288  079) 


A  model  of  turbulence  displaying  autonomous  oscilla- 
tions (LMSD-48  446) 
(See  also  PB  148  399-3) 


Massachusetts  Inst,  of  Tech.  ,   Cambridge. 
ESTIMATION  OF  UNSTEADY  AIRLOADS  ON  BLUNT 
BODIES  IN  A  HYPERSONIC  STREAM.    PART  L 
THEORY,  by  Haim  Kennet.    Rept.  on  Contract 
AF  49(638)160.    Oct  59,   55p.   19  refs.   Fluid  Dynamics 
Research  Group  rept.  no.   59-6;  OSR  Technical  note 
no.  59-1273;  AD-232  606. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  146  335 

A  theoretical  method  is  developed  for  estimating 
aerodynamic  loads  on  symmetric  blunt-nosed  boliies, 
at  zero  angle  of  attack,  performing  small-amplitude 
harmonic  oscillations  in  a  main  hypersonic  stream. 
Time  dependent  effects  are  introduced  as  small 
perturbations  superimposed  on  an  approximate  steady 
field.    A  power  series  solution  yields  the  perturbatior 
pressure  distribution  on  the  body.    Shock  amplitude 
and  phase  angle  are  also  obtained.    The  results  are 
applied  to  a  spherical  cap,  in  which  the  case  the 
leading  terms  of  the  series  solution  are  evaluated. 
(Author) 


Mississippi  State  U.  [State  College]. 
FLIGHT  RESEARCH  INVESTIGATION  OF  LAMINAR 
SEPARATION  OF  A  HIGH  LIFT  BOUNDARY  LAYER 
CONTROL  AIRPLANE,  by  Dezso  Gyorgyfalvy.    Re- 
search rept.  no.  25  on  Contract  Nonr-978(01). 
26  June  59.  74p.   8  refs.  AD- 225  178. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  147  450 

A  study  was  made  of  a  technique  for  calculating  and 
measuring  laminar  separation  in  connection  with  a 
flight  research  investigation  of  the  droop  nose  as  an 
aid  in  delaying  the  leading  edge  stall.    The  calculation 
of  laminar  separation  by  means  of  the  Holstein- 
Thwaites  method  proved  to  be  unsatisfactory;  but  the 
simple  relation  Ugep/Umax  '  0.  94,  was  found  to  be  a 
good  approximation.    The  droop  nose  proved  to  be  ad- 
vantageous.   However  the  attainable  gain  in  maximum 
lift  was  not  more  than  about  20%.(Author) 

National  Research  Labs. .  Ottawa  (Canada). 
STRUCTURAL  ANALYSIS  OF  MULTI-HINGED 
CONTROL  SURFACES,  by  E.   Kosko.    Mar  60,   174p. 
Aeronautical  rept.   LR-276. 
Order  from  LC  mi$8. 10,  ph$27.  30       PB  148  519 

An  elastic  small- deflection  analysis  is  presented  of 
a  control  surface  supported  on  a  structure  by  means 
of  three  or  more  hinges.    Effects  of  sympathetic 
flexure,  of  local  bracket  flexibility  and  of  angular  de- 
flection are  taken  into  account.    The  existence  is 
shown  of  an  elastic  hinge  moment,  quadratically 
dependent  on  the  external  loading.    Application  of  the 
method  is  illustrated  by  numerical  examples,  which 
show  that  some  secondary  effects  may  become  more 
critical  than  those  of  direct  loading.    (Author) 

Naval  Ordnance  Lab. ,  White  Oak,  Md. 
MAGNUS  MOMENT  ON  PURE  CONES  IN  SUPER- 
SONIC FLIGHT,  by  John  D.  Nicolaides  and  John  J. 
Brady.  20  Jan  59,  42p.   15  refs.  NAVORD  rept.  6183; 
AD-219  843. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  451 
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By  aeroballlstic  range  techniques,  the  Magnus  moment 
is  measured  on  2CP  pure  cones  at  M  •=  2.    The  results 
indicate  that  the  Magnus  rtjoment  may  be  critically  de- 
pendent,  in  boch  size  and  feign,  on  the  nature  of  the 
boundary  layer  (i.  e.  ,   laminar,   turbulent,  or  mixed). 
Tlie  normal  force  and  damping  moment  are  also  found 
to  be  significantly  dependent  on  the  nature  of  the  bound- 
ary layer.    The  charactertstics  of  the  boundary  layers 
are  revealed  in  the  spark  ^shadowgraphs  of  the  aerobal- 
llstic range  technique  and  its  transient  and  sometimes 
chaotic  character  noted.    Criteria  for  specifying  the 
general  nature  of  the  boundary  layer  are  evolved  and 
used  to  correlate  the  coefficient  data.    The  experimen- 
tal force  and  moment  coefficients  are  compared  with 
theoretical  values  obtained  from  various  suggested 
physical  models  of  the  flow.  (Author) 


Polytechnic  Inst,  of  Br( 
THE  EFFECTS  OF  ELE' 
ON  AIRCRAFT  STRUCT! 
SOME  PROBLEMS  AND 
Pohle.    Rept.  on  Contract 
67  refs.    PIBAL  rept.  no. 
Order  from  LC  mi$2.70, 


:lyn,  N.  Y. 
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problems  and  results  in 


This  report  outlines  some 

heat  transmission  in  the  sjructure,  in  thermal 

stresses  due  to  external  h<ating,  and  in  thermal 

buckling. 


Polytechnic  Inst,  of  Brooklyn,   N.  Y. 
ON  A  NEW  APPROACH  FOR  THE  SOLUTION  OF 
NON- SIMILAR  BOUNDAR'vf  LAYER  PROBLEMS,  by 
Luigi  G.    Napolitano  and  Arttonio  Ferri.    Rept.  on 
Contract  AF  49(638)217.   Mar  60,   39p.   3  refs. 
PIBAL  rept.  no.   507;  AF0:;R-TN-59-356. 
Order  from  LC  mi$3.  00,   pK$6.  30  PB  148  557 
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A  new  method  erf  solution 
flow  fields  is  proposed  whith 
the  description  of  such  flov 
"inner"  and  "outer"  profil 
uous  "matching"  line  lying 
inner  and  outer  profiles  a 
files  derived  from  the  solution 
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non- similar  dissipative 
is  essentially  based  on 
fields  by  means  of 
jointed  along  a  contin- 
within  the  field  itself.    The 
single-parameter  pro- 
of a  total  differential 
the  pertinent  physical  con- 
flosed.    The  "inner"  pro- 
rt  of  solutions  for  which 
at  infinity  have  not  been 
profiles  are  the  outer  part   of 
the  true  physical  sim- 
wall. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
■  RECENT  DEVELOPMENTS  CONNECTED  WITH  THE 
HYPERSONIC  FACILITY  OF  THE  POLYTECHNIC 
INSTITUTE  OF  BROOKLY?«I.    PART  L  TESTS  OF 
THE  COMPRESSION  HEATjER.    PART  IL    ASPECTS 
OF  THE  DESIGN,    CONSTllUCTION,  AND  INSTAL- 
LATION ON  A  MULTIPLE -OUTLET  COLLECTION 
FOR  THE  CONVECTION  HEATER,  by  Sergio  R. 
Panunzio.    Rept.  on  Resear(Ji  on  Utilization  of  the 
Hypersonic  Wind  Tunnel,  Ctontract  AF  33(161)3978. 
Oct  59,  29p.  11  refs.  WADp  Technical  rept.  60-94. 
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Two  recent  developments  are  described  in  this  re- 
port.   The  first  pertains  to  tests  of  the  compression 
heater;  these  were  carried  out  in  order  to  evaluate 
the  utility  of  the  compression  heater  for  hyjjersonic 
testing.    The  results  of  the  tests  indicate  that  there  is 
a  substantial  air  leakage  past  the  piston  of  the  heater, 
causing  unsatisfactory  heater  performance.    This 
leakage  occurs  in  both  directions  during  various 
phases  of  the  compression  cycle.    Alterations  in  the 
design  of  the  diaphragm  are  clearly  required  before 
improved  performance  can  be  anticipated.    The 
second  development  discussed  in  this  report  pertains 
to  the  design  and  installation  of  a  collector  which  per- 
mits the  operation  of  several  wind  tunnels  as  well  as 
of  the  compression  heater  from  the  convection  heater. 
This  collector  increases  to  a  considerable  degree  the 
capabilities  of  the  hypersonic  facility.    In  this  report 
the  design  considerations  and  analysis  of  the  collec- 
tor are  outlined  and  the  pertinent  construction  details 
discussed.    (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
TRANSIENT  TEMPERATURE  DISTRIBUTIONS  IN  A 
SPHERE  DUE  TO  AERODYNAMIC  HEAllNG,  by 
Frederick  V.  Pohle  and  John  L.  Boccio.  Rept.  on  Con- 
tract Nonr-839(23).  Sep  59,  32p.  10  refs.  PIBAL  rept. 
no.  553:  AD- 225  844. 
Order  from  LC  mi$3.00,  ph$6.30  PB  148  891 

The  2-dimensional  transient  heat  condition  problem 
for  a  solid  sphere  with  constant  properties  was  solved 
for  the  case  of  rotational  symmetry  and  a  surface  tem- 
perature that  varied  with  time  and  latitude.   For  given 
surface  conditions  this  solution  can  be  used  to  deter- 
mine the  heat  input  at  the  surface;  these  results  were 
compared  with  similar  values  computed  from  a  one- 
dimensional  insulated  plug  experiment.  In  addition  the 
experimentally  determined  internal  temperatures  were 
compared  with  those  predicted  by  the  2-dimensional 
theory.   (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
TURBULENT  HEAT  TRANSFER  ON  BLUNT- NOSED 
BODIES  IN  TWO-DIMENSIONAL  AND  GENERAL 
THREE-DIMENSIONAL  HYPERSONIC  FLOW,  by 
Roberto  Vaglio-I^urin.    Rept.  on  Aerodynamic  Re- 
search,  Contract  AF  33(616)3265.    Sep  58,   49p. 
22  refs.   WAEX:  Technical  note  58-301;  AD- 206  050. 
Order  from  LC  miJ3.  30,  ph$7.  80  PB  149  283 

Recent  results  obtained  for  three-dimensional  laminar 
boundary  layers  are  extended  to  the  turbulent  case. 
It  is  shown  that  in  the  presence  of  highly  cooled  sur- 
faces and  of  moderate  Mach  numbers  of  the  outer 
stream,   the  crossflow  and  the  pertaining  Reynolds 
stresses  in  a  general  three-dimensional  turbulent 
boundary  layer  are  negligible  even  for  large  trans- 
versal pressure  gradients.    The  demonstration 
assumes  that  Reynolds  analogy  is  satisfied  by  the  flow 
in  the  streamline  direction;  subsequently,  the  validity 
of  this  assumption  is  established  by  extending  a  cor- 
relation due  to  Mager  between-two-dimensional  com- 
pressible and  incompressible  turbulent  boundary 
layers.   From  a  study  of  the  transformation  and  of  its 
implications,  a  rapid  method  for  the  analysis  of  the 
boundary  layer  flow  under  the  subject  conditions  is 
established.    In  the  absence  of  general  three-dimen- 
sional data,  a  comparison  with  experiments  and  with 


the  predictions  of  other  known  analyses  is  presented 
for  several  axisymmetric  configuration?;  the  results 
of  the  method  proposed  here  exhibit  good  agreement 
with  the  data.  The  equations  governing  the  mean 
motion  in  a  general  compressible  three-dimensional 
turbulent  boundary  layer  are  derived  in  an  appendix. 
(Author) 


Princeton  U. ,   N.  J.  ^^.-.,r 

HYPERSONIC  VISCOUS  FLOW  PAST  A  BLUNT  BODY 
WITH  AN  APPLIED  MAGNETIC  FIELD.    PART  U,  by 
Ching-aieng  Wu.   Rept.  on  Contract  AF  49(638)465. 
Aug  59,  28p.   10  refs.   Rept.  no.  443;  AFOSR-TN-60- 
210    AD-235  786. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  347 

The  main  purpose  of  the  present  investigation  is  to 
study  how  much  the  skin  friction  and  heat  transfer  rate 
will  be  reduced  by  the  presence  of  hydromagnetic 
interaction.    In  fact,  the  present  analysis  has  simpli- 
fied the  physical  model  considerably. 


Research  Labs,  for  the  Engineering  Sciences,  U. 

of  Virginia,  Charlottesville. 
FREE  MOLECULE  COUETTE  FLOW  BETWEEN 
ROTATING  CYLINDERS,    by  J.  H.  Bodine  and 
A    R.  Kuhlthau.    Rept.  on  Contract  NOrd  18211. 
Mar  60,   19p.  2  refs.   Rept.  no.   AST-2849-102-60U 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  389 

It  is  the  purpose  of  this  paper  to  present  a  detailed 
theoretical  analysis  of  the  free- molecule  flow  which 
is  amenable  to  experimental  check  and  thus  may 
provide  a  means  for  a  more  careful  estimate  of  the 
numerical  value  of  the  reflection  parameter. 


Rome  U.  (Italy). 
TRANSIENT  TEMPERATURES  AND  THERMAL  VI- 
BRATIONS IN  SPACE  STRUCTURES,   by  Luigi 
Broglio.    Technical  note  no.  2  on  Contract 
AF  61(052)198.    June  59,  58p.   4  refs.   SLARgraph 
no.   53;  AFOSR-TN-59-1014;  AD-230  271. 
Order  from  LC  mi  $3.  60,  ph$9.  30  PB  146  708 


Rosemount  Aeronautical  Labs.  ,  U.  of  Minnesota, 

Minneapolis. 
APPROXIMATE  THEORY  OF  GROUND  INTER- 
FERENCE ON  SLENDER  ROCKET  SLEDS  OF 
ARBITRARY  CROSS  SECTION  WITH  APPLICATION 
TO  THE  CONFIGURATION  ROCKETDYNE  RS-2 
SLED    by  Rudolf  Hermann  and  Walter  L.  Melnik, 
Rept.  on  Contract  AF  29(600)2102.    Jan  60.  34p. 
7  refs.   AFMDC-TR-60-1;  AD-234  280. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  146  379 

The  pressure  distribution  on  slender  rocket- 
propelled  sled  bodies  moving  along  the  ground  is 
computed  for  subsonic  and  moderate  supersonic  Mach 
numbers.    The  flow  about  a  slender  body  of  arbitrary 
cross  section  is  approximated  by  superposition  of 
locally  tangent  conical  fields  along  the  axis  of  the 
body  and  its  image.    This  method  is  used  to  calculate 
the  pressure  distribution  on  configuration  Rocket- 
dyne  RS-2  sled  for  M-  0.  7.  0.  8.   1.  5,  2.  0,  and  2.  4. 
The  normal  force  loadine  and  lift  coefficient  are  ob- 


tained from  an  integration  of  the  pressure  distribution. 
Comparison  with  the  lift  coefficient  measvjr^  by 
AEDC  at  M  =  2  on  a  model  of  this  sled  conftgj^ation 
having  zero  nose  droop  indicates  very  goodagrgfcs;^ 
ment  with  theory.    (Author) 


Rosemount  Aeronautical  Labs.  ,  U.  of  Minnesota 

Minneap)olis.  ^  ^ 

EXPERIMENTAL  AERODYNAMIC  INVESTIGATION 
OF  BASIC  ROCKET  SLED  CONFIGURATIONS 
M=  1.  5  TO  M  '  3.  0.  by  Rudolf  Hermann, 
Frederick  Moynihan.  and  Howard  Peterson.    Rept. 
on  Contract  AF  29(600)2003.    Oct  59,  63p.  3  refs. 
RAL-RR-167;  AFMDC-TR-59-41;  AD-233  789. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  146  380 

Wind  tunnel  measurements  of  the  drag.  lift,  center 
of  pressure  location  and  pitching  moment  for  some 
basic  sled  shapes  and  orientation  parameters  under 
the  influence  of  ground  effects  are  presented  and 
discussed.    Sled  models  were  mounted  on  a  simulated 
HoUoman  track  cross  section.    Mach  number  range 
is  from  1.  5  to  3.  0.    Sled  geometric  variables  in- 
clude nose  shape  and  angle  on  a  circular  cross- 
section  sled,  and  body  width  on  a  rectangular  cross- 
section  sled.    Sled  orientation  variables  include  height 
above  the  trough  and  angle  of  attack.    Presence  of  the 
ground  has  little  effect  on  the  sled  drag  if  it  is 
mounted  above  the  level  of  the  rails.    However,  the 
ground  effect  caused  positive  lift  loads  which  for 
many  configurations  were  in  the  order  of.  or  larger 
than  the  drag. 


Rosemount  Aeronautical  Labs.  ,  U.  of  Minnesota, 

Minneapolis. 
RESEARCH  ON  EVAPORATIVE  FILM  COOLING  OF 
A  MACH  NUMBER  7  CONTOURED  WIND  TUNNEL 
NOZZLE  IN  THE  ROSEMOUNT  AERONAUTICAL 
LABORATORIES'  HYPERSONIC  FACILITY,  by 
Rudolph  Hermann,   Walter  L.  Melnik,  and  Jams  O.   A. 
Stankevics.   Rept.  for  1  Oct  58-30  Sep  59  on  Contract 
AF  33(616)6077.  May  60,  63p.   38  refs.  WADD  Tech- 
nical rept.   60-251. 
Order  from  OTS  $  1 .  75  PB  161  885 

An  experimental  research  program  on  evaporative  film 
cooling  of  a  Mach  Number  7  Laval  nozzle  was  conducted 
in  the  12  x  12 -inch  test  section  of  the  hypersonic  blow- 
down  wind  tunnel.    Cooland  (water)  was  injected  through 
a  thin  strip  of  porous  stainless  steel  plate  located  up- 
stream of  the  nozzle  throat  where  the  average  Mach 
number  was  0.  10.    The  object  of  this  investigation  was 
to  analyze  the  influence  of  evaporative  film  cooling  on 
the  potential  flow  area  available  for  model  testing.  For 
this  purpose,  a  transverse  \)itot  pressure  and  total 
temperature  survey  was  performed  in  the  uniform  flow 
region  of  the  test  section.    Impact  pressure  and  total 
temperature  measurements  were  made  in  the  turbulent 
boundary  layer  on  the  wall  at  the  nozzle  exit  where 
M  7  with  stagnation  temperatures  up  to  2O40^R.    The 
results  are  compared  to  a  former  investigation  of 
evaporative  film  cooling  in  a  throat  section  of  a  hyper- 
sonic nozzle.    Results  of  a  simplified  theoretical  analy- 
sis of  evaporative  film  cooling  showed  good  agreement 
with  wall  temperature^  measured  at  the  throat  of  the 
nozzle.    COTcentration  and  total  enthalpy  profiles 
across  the  boundary  layer  were  obtained  from  a  simi- 
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larity  analysis  of  the  binary  turbulent  boundary  layer 


L. 


with  evaporative  film  cooiint 
data.  (Author) 


using  some  experimental 


Jan  Antonio,  Tex, 


Southwest  Research  Inst    .     _ _..^ 

AN  ALTERNATIVE  FORMu£aTION  OF  THE  PROB 
LEM  OF  FLUTTER  IN  ReWl  FLUIDS,  by  Wen-Hwa 
Chu  and  H.  Norman  Abramsdn.  Technical  i 
on  Contract  Nonr- 2470(00).  29  Aug  58.  20d 
AD-204  388.  t         «» 

Order  from  LC  mi$2.40,  phjb 


rept.  no.  2 
10  refs. 


.30 


PB  147  160 


The  potential  theory  of  a  hamonically  oscillating  thin 
airfoil  is  generalized  by  discirding  the  conventional 
Kutta-Joukowski  condition  at  ^he  trailing  edge  and  in- 
troducing a  generalized  equivalent  condition.   The 
bound  vonicity  distribution  id  expressed  in  a  form  of 
the  Bimbaum-Glauen  formuli  and  the  resulting  equa- 
tion IS  solved  by  application  df  Glauert's  series 
method.  The  lift  and  moment [  which  depend  upon  the 
trailing  edge  singularity,  areifound  to  contain  two 
complex  semi -empirical  parameters  which  may  be 
evaluated  from  experimental  4ata .  The  implications  of 
these  results  in  various  appli<ations  are  discussed. 


Technische  Hochschule,  Viejina  (Austria) 
CONDUCT  THEORE'nCAL  RESEARCH  ON  THE 
STRENGTH  OF  VORTICES  PHODUCED  BEHIND  A 
SHOCK  WAVE  IN  THE  BOUNpARY  LAYER   FOR 
SUPERSONIC  FLOW,  by  Rudoff  Bruniak.    Technical 
final  rept.   on  Contract  AF  61(052)78.    fl960l  15p. 
AFOSR-TR-60-18;  AD-232  06<'. 
Order  from  LC  mi J2.  40,  ph$2 .  30 


The  present  paper  undertakes 
appearing  behind  a  shock  wave 
as  to  their  strength  and  their 
erf  the  boundary  layer. 


PB  146  710 


to  investigate  vortices 
in  the  boundary  layer 
influence  on  the  thickness 


ch  (West  Germany). 


^echnische  Hochschule,  Mun  .........  w^. ...„..,, 

LfrJEAR   SUPERSONIC  FLOW  PAST  COMBINATIONS 
01^  A  CYLINDRICAL  BODY  A^D  TRIANGULAR 
WINGS,   by  Ferdinand  Peischl  ^d  Hans  J.    Stener. 
Technical  note.  no.    11  on  Contract  AF  61(514)1080 
24  Nov  59.   28p.    13  refs.  AFO$R-TN-59-1160- 
AD- ^33  274.  ' 

Order  from  LC  miJ2.  70,  phK  80  PB  146  737 

The  normalized  pressure- distijibution  was  computed 
for  wing- body  combinations  consisting  of  an  infinite 
(rotational)  cylindrical  body  an(jl  plane  delta-wings 
with  supersonic  leading  edges.    Linear  supersonic 
theory  was  used  without  further  approximations. 
After  an  introduction  of  quasi -cjylindrical  wing-body 
mterference  theory  and  the  staoement  of  the  problem 
the  non-trivial  second  step  of  the  procedure  is  solved 
analytically.    This  solution  is  Fourier-analyzed  nu- 
merically to  yield  the  boundary  jdata  for  the  third 
step  the  computations  of  which  Were  described  previ- 
ously.   The  pressure  distribution  is  shown  in  several 
graphical  representations  and  ajdiscussion  of  the 
results  is  given.     AH  computations  were  made  on  the 
PERM  electronic  computer.   (Aiithor) 


Texas  Engineering  Experiment  Station.  College 
Station. 

WIND  TUNNEL  STUDIES  OF  PRESSURE  AND 

VELOCITY  DISTRIBUTION,  by  Edwin  S.  Holdredge  and 

Bob  H.   Reed.    Summary  rept.   no.   2  for  1  Sep  56- 

21  Aug  57.    [1957]  52p.   AD- 148  336. 

Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  229 

The  scope  of  this  report  is  limited  to  the  investigation 
and  results  of  studies  on  single  obstacles  having  rec- 
tangular shapes.    Most  of  the  previous  work  on  the 
velocity  around  objects  has  dealt  with  problems  re- 
lated to  windbreaks.    Since  the  windbreak  is  long  com- 
pared to  its  height  the  air  flows  in  a  vertical  plane. 
The  present  studies  are  of  three  dimensional  objects 
and  the  flow  is  three  dimensional. 


University  of  Southern  California,   Engineering 

Center,   Los  Angeles. 
REDUCTION  OF  THE  BOLJNDARY  LAYER   THICK- 
NESS IN  A  HYPERSONIC  NOZZLE,  by  Serge  A. 
Waiter.    Rept.  on  Contract  AF  18(603)95.   20  May  60 
28p.   3  refs.   USCEC  rept.   56-213;  AFOSR-TN- 
60-514. 
Order  from  LC  mi $2.  70.  ph$4.  80  PB  148  355 

The  reduction  of  the  boundary  layer  thickness  in  a 
hypersonic  nozzle  can  be  realized  by  cooling  the 
walls:  in  this  way,  an  important  heat  transfer  from 
the  flow  is  created,  increasing  the  density  in  the 
boundary  layer.    The  integration  of  the  mass  flow 
equation  will  show  the  influence  of  the  wall  tempera- 
ture on  the  boundary  layer  thickness.    Applications 
to  specific  cases  are  proposed  for  a  given  nozzle. 
The  following  results  are  observed:  (1)  the  power 
needed  for  cooling  the  nozzle  is  low,  (2)  this  power 
varies  slowly  with  the  wall  temperature  (if 
Tyf,<2(XPK)  but  decreases  with  the  Reynolds  number 
and  the  stagnation  temperature  for  a  given  Mach 
number.    Charts  are  given  for  8  <  M  <.  18  and  for 
stagnation  temperature  Ts  <  20000K.    For  higher 
temperatures,  dissociation  and  ionization  appear  .so 
the  problem  must  be  solved  for  each  special  case: 
the  general  heat  transfer  equation  is  given  and  us 
aj^lication  is  easy  if  the  stagnation  conditions  and 
the  local  Mach  number  are  known.    (Author) 


Hydrodynamics,  Hydraulics,  and  Hydrostati 
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St.   Anthony  Falls  Hydraulic  Lab.  ,  U.  of 

Minnesota.  Minneapolis. 
THE  ST.    ANTHONY  FALLS  HYDRAULIC  LABORA- 
TORY GRAVITT-FLOW   FREE- JET  WATER 
TUNNEL,   by  Edward  Silberman  and  John  F.  Ripkin. 
Rept.  on  [Contract  Nonr- 7 10(24)].    Aug  59.  49p. 
5  refs.   Technical  Paper,  no.   24.   Series  B. 
Order  from  LC  mi$3.  .30,  ph$7.  80.  PB  148  166 

A  unique  facility  for  studying  cavitation  phenomena 
has^een  developed  at  the  St.  Anthony  Falls  Hydraulic 
Laboratory  of  the  University  of  Minnesota  in  the 
form  of  a  gravity- flow  free- jet  water  tunnel  which 
makes  use  of  the  50- ft  drop  in  the  Mississippi  River 
at  the  Falls  where  the  Laboratory  is  situated.    The 
tunnel  is  an  outgrowth  of  projects  sponsored  by  the 
Office  of  Naval  Research  and  is  used  for  experimental 


studies  of  cavities  under  an  exceptionally  wide  range 
of  conditions,  esf)ecially  at  small  cavitation  numbers 
Both  axially  symmetric  and  two-dimensional  test 
sections  have  been  provided.    The  facility  differs 
from  customary  water  tunnels  in  that  the  test  jet  is 
surrounded  by  a  gas- filled  chamber  in  which  the 
pressure  can  be  lowered  to  nearly  vapor  pressure  of 
the  liquid  stream.    Operation  is  entirely  by  gravity 
flow;  no  pumps  are  required  either  for  actuating  the 
stream  or  producing  vacuum  in  the  test  chamber. 
The  test  jet  is  vertical,  40  in.   long,  and  flows  at 
speeds  up  to  50  fps.    The  axially  symmetric  jet  is 
10  inches  in  diameter,  while  the  alternate  two- 
dimensional  jet  is  5  in.  thick  between  rigid  walls 
and  of  adjustable  width  from  6  to  15  in,  between  free 
boundaries. 


St.   Anthony  Falls  Hydraulic  Lab.  ,  U.  of  Minnesota. 

Minneapolis. 
EXPERIMENTAL  STUDIES  OF  PNEUMATIC  AND 
HYDRAULIC  BREAK- WATERS,  by  Lorenz  G.  Straub. 
C.  E.  Bowers,  and  Zal  S.   Tarapore.    Rept.  on  Con- 
tract Nonr- 7 10(10).    Aug  59.  58p.  28  refs.    Technical 
Paper  no.  25.  Series  B. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  167 

Experimental  studies  were  conducted  on  two  similar 
models  of  both  pneumatic  and  hydraulic  breakwaters, 
having  a  length  ratio  of  4.  5:1.    Tests  of  the  pneumatic 
system  indicated  that  the  horsepower  requirements 
for  a  given  percentage  of  attenuation  depended  only 
on  the  wave  length,  the  submergence  of  the  manifold, 
and  the  depth  of  water.    Multiple- manifold  break- 
waters with  different  spacing  between  manifolds  were 
tried  and  found  to  be  of  no  particular  advantage  over 
the  one- manifold  system.    An  intermittent  bubbler 
device  was  also  tested  very  briefly,  showing  very 
little  difference  from  the  one- manifold  data.    Test  of 
the  hydraulic  system  indicated  that  power  require- 
ments varied  with  wave  steepness  as  well  as  wave 
length.    Orifice  area  was  a  very  important  param- 
eter as  this  affected  the  discharge  requirements  and 
the  required  size  of  supply  piping.    The  power  re- 
quirements of  the  pneumatic  system  are  somewhat 
less  than  the  hydraulic  for  average  values  of  wave 
steepness,  but  the  maximum  attenuation  achieved 
was  less  than  the  hydraulic.    (Author) 


Princeton  U.  ,   N.   J. 
OBSERVATIONS  ON  LIQUID  SHEETS  FORMED  BY 
COLLIDING  VERTICAL  JETS,   by  R.  M.   Koros, 
J.  M.   Deckers,  and  M.   Boudart.    Rept.  on  Contract 
AF  49(638)[32].    [1960]  61p.    14  refs.  -AFOSR-TN- 
60-234. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  918 

When  two  opposed  vertical  jets  collide,  a  stable  liq- 
uid sheet  is  formed.    By  measurements  of  conductiv- 
ity, it  was  found  that  the  thickness  erf  the  sheet  at  a 
distance  from  the  jet  axis  is  inversely  proportioi 
to  L.    Thus,   the  cross -sectional  area  to  liquid  flow 
and  also  the  momentum  of  the  liquid  stay  constant  as 
the  sheet  spreads  outward.    There  is,   however,  a 
loss  of  momentum  of  the  fluid  in  the  region  of  forma- 
tion of  the  sheet.    Tills  loss  is  reflected  by  some  mix- 
ing of  the  jets  taking  place  in  this  region.    Such  liq- 
uid sheets  have  been  used  previously  to  study  surface 
tension  of  freshly  formed  surfaces.    The  present 


work  confirms  the  validity  of  the  technique  in  the 
case  of  liquids  with  low  viscosity. 


Naval  Ordnance  Test  Station,   China  Lake,  Calif. 
THEORETICAL  LIFT  AND  DRAG  ON  VENTED 
HYDROFOILS  FOR  ZERO  CAVITY  NUMBER  AND 
STEADY  TWO-DIMENSIONAL  FLOW,  by  Andrew  G. 
Fabula.    4  Nov  59,  47p.  7  refs.   NOTS  TP-2360; 
NAVORD  rept.  7005;  AD-235  285. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  988 

Linearized,  plane  cavity-flow  theory  for  steady,  two- 
dimensional  flow  is  used  to  predict  lift  and  drag  on 
hydrofoils  with  forced  ventilation  by  gas  exhaust  on 
one  side.    Conditions  assumed  include  cavity  pressure 
equal  to  free- stream  pressure,   smooth  separation  of 
the  free  stream-lines,  and  infinite  cavity  length.    Lift 
and  drag  coefficients  are  calculated  versus  exhaust 
p>oint  for  several  basic  profile  shapes,  and  formulas 
for  lift,  drag  and  moment  coefficients  are  given  for 
arbitrary  profile. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  METHOD  FOR  THE  PRODUCTION  OF  UNIFORM 
BEADS  OF  CONTROLLED  DENSITY  IN  THE  DENSITY 
REGION  CLOSE  TO  UNITY,  by  Arnold  Adicoff. 
8  Aug  59,  15p.   NOTS  TP  2308;  NAVORD  rept.  6580; 
AD- 226  899. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  448 

A  technique  for  the  production  of  small  spheres  has 
been  developed  which  consists  primarily  of  forming  the 
sp)heres  in  liquid  nitrogen  from  a  rubber  latex,  then 
coagulating  these  spheres  in  an  ice- salt-acetic  acid 
bath.    The  density  of  the  spheres  can  be  carefully  con- 
trolled by  the  addition  of  a  solid,  more  dense  compo- 
nent to  the  latex  prior  to  its  coagulation.   (Author) 


Naval  Ordnance  Test  Station,   China  Lake,   Calif. 
BASE- VENTED  HYDROFOILS,  by  T.  G.  Lang. 
19  Oct  59,  35p.  6  refs.   NOTS  TP-2346;  NAVORD 
rept.  6606;  AD- 234  838. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  987 

Lift -producing  hydrofoils  that  operate  with  a  portion 
of  the  surface  vented  with  gas  were  analyzed.    The 
gas -covered  surface  is  defined  as  the  base.    Results 
of  the  analysis  show  that  a  large  number  erf  different 
types  of  base-vented  hydrofoils  exist,   some  of  which 
may  have  greater  cavitation  resistance  and  higher 
efficiency  than  the  best  of  the  fully  wetted  hydrofoils, 
provided,  of  course,  that  sufficient  gas  is  available 
for  venting.    Other  results  show  that  a  cambered 
base- vented  hydrofoil  having  a  parabolic  cross  sec- 
tion can  operate  near  the  surface  without  vapor  cavi- 
tation, at  speeds  as  much  as  50%  greater  than  those 
of  fully  wetted  hydrofoils,  and  with  little  sacrifice  in 
efficiency.    Experimental  tests  on  base-vented  hydro- 
foils are  needed  to  verify  the  results  of  this  analysis 
(Author) 

David  Taylor  Model  Basin,   Washington,   D.   C. 
TESTS  OF  A  PLANING  BOAT  MODEL  WITH  PAR- 
TIAL HYDROFOIL  SUPPORT,  by  Peter  Sherman. 
Aug  58.  25p.  7  refs.   Rept.   1254;  AD- 205  320. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  147  257 
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A  model  of  a  planing  boat  was  equipped  with  two  hori 


zontal  submerged  hydrofoi 

carry  part  of  the  weight  of 

located  forward  of  the  cenller  of  gravity.    Smooth 

water  resistance  tests  were  made  with  foils  at  vari 


ous  fore-and-aft  positions 


s  which  were  designed  to 
the  craft.    The  foils  were 


and  various  angles  of 


attack  to  determine  the  opijimum  arrangement.    Tests 
were  also  made  of  the  foili  alone.    It  was  found  that 
an  appreciable  scale  ^ectj  on  foil  p>erformance  ex- 
isted at  Reynolds  numbers: below  about  5  x  10^.    The 
data  from  the  tests  of  the  l|ull  with  foils,  when  cor- 
rected for  scale  effect  on  Ijoil  performance,   indicated 
that  the  resistance  of  a  plaining  boat  can  be  decreased 
when  such  foils  are  added  py  as  much  as  27  1/2  per- 
cent.   The  best  result  was  [attained  with  the  foils  lo- 
cated at  28  percent  of  the  1  ull  length  aft  of  the  bow, 


and  with  the  foil  chord  line 


with  respect  to  the  hull  ba;  eline.  (Author) 


META  .LURGY 


at  an  angle  of  -3.  5  deg 


North  American  Aviatiorj, 
ELECTRODE  POSITION  Ot 
NESIUM,  by  E.  W.  Cooke 
1  June  58-31  Mar  59  on  Material 
tract  AF  33(616)5854.   No\ 
Technical  rept.  59-465;  Ap 
Order  from  OTS  $0.75 


deposit  aluminum  directly 


Inc.,  Downey,  Calif. 
ALUMINUM  ON  MAG- 
and  S.  Kritzer.    Rept.  for 
s  Applications,  Con- 
59,  30p.  5  refs.    WADC 
-232  138. 

PB  161  892 


This  report  describes  detailed  tests  made  to  electro- 


onto  magnesium,  using  a 


modification  of  the  non-aqueous  bath  developed  by  the 
National  Bureau  of  Standards.   The  report  shows  that 
good  adhesion  is  not  obtained  and  a  reaction  occurs  be- 
tween the  electroplating  solution  and  magnesium.  How- 
ever, the  report  indicates  that  by  using  a  zinc  immer- 
sion intermediate  coating,  satisfactory  adhesion  is 
obtained.   The  purity  of  th^  aluminum  deposited  in  this 
manner  is  greater  than  99 18%,  with  low  porosity. 
Good  adhesion  is  also  obtained  on  copper  and  steel. 
These  coatings  can  be  satisfactorily  anodized. 
(Author) 


Northwestern  Technological  Inst. ,  Evanston,  111. 
SUBLIMATION  OF  SMALL  SODIUM  CHLORIDE 
SPHERES  INTO  ARGON,  tty  D.  H.  Whitmore  and 
J.  B.  Moser.    Rept.  on  Contract  AF  49(638)436. 
15  Apr  60,   21p.  24  refs.    ifFOSR-TN  60-526. 
Order  from  LC  mi$2.70,  bh$4.80  PB  148  210 

The  rate  of  vaporization  of  sodium  chloride  into  an 
argon  atmosphere  was  investigated  over  the  tempera- 
ture range  726°  to  770°C  losing  a  hot -stage  method  to 
follow  the  change  of  radius  of  a  small,  subliming 
sodium  chloride  sphere,    /n  integrated  rate  expression 
was  derived  for  the  present  experimental  conditions 
which  showed  the  square  of  the  radius  of  the  volatile 
particle  to  be  directly  proportional  to  the  time,  the 
proportionality  constant  beong  both  pressure  and  tem- 
perature dependent.    In  general,  the  pressure  and 
temperature  behavior  of  the  empirical  rate  data  is 
consistent  with  the  proposed  model  which  assumes  that 
the  vaporization  rate  is  controlled  by  molecular  dif- 
fusion of  sodium  chloride  vapor  away  from  the  outer 
edge  of  a  thin  boundary  layer  adjacent  to  the  surface  of 
the  sphere  undergoing  subljimation.   (Author) 


Office  of  Technical  Services,  Dept,  of  Commerce, 

Washington,  D.  C. 
METAL  COATINGS  (1950-1960).  May  60,  20p. 
441  refs.  OTS  Selective  Bibliography  SB-409. 
Order  from  OTS  $0.  10  OTS  SB-409 

A  bibliography  of  reports  listed  in  the  two  OTS  monthly 
abstract  journals:  U.  S.  Government  Research  Reports 
and  Technical  Translations.    Reports  are  arranged  in 
secticHis  as  follows:  metal  coatings,  general;  electro- 
plating; electropolishing;  vapor  deposition  and  vacuum 
deposition;  phosphate  coatings;  plating. 


Pitman- Dunn  Labs.  Group,  Frankford  Arsenal, 

Philadelphia,  Pa. 
SINTERING  ATMOSPHERES  FOR  BRASS  COMPACTS, 
by  R.  A.  Powell  and  F.   L  Zaleski.   Dec  59,  27p. 
Rept.   R-1526;  AD-233  880. 
Order  from  LC  miV2.  70,  ph$4.  80  PB  147  238 

The  highest  tensile  properties  (26,000  psi  tensile 
strength;  4  to  5  percent  elongation)  were  obtained  with 
70-30  brass  compacts  sintered  in  covered  boats  with 
atmospheres  that  contained  80  to  100  percent  hydrogen. 
The  best  tensile  properties  (18,000  psi  tensile 
strength;  2  percent  elongation)  for  the  uncovered  boat 
condition  were  obtained  with  the  brass  compacts 
sintered  in  atmospheres  that  contained  40  to  100  per- 
cent hydrogen.    The  zinc  losses  of  the  brass  compacts 
decreased.    Sintering  in  air  or  carbon  monoxide  re- 
sulted in  high  zinc  losses  and  very  low  tensile 
properties. 

Ferrous  Metals 


Battelle  Memorial  Inst.  ,  Columbus,   Ohio. 
THE  MECHANISM  OF   HARDENING  IN  17-7PH 
STAINLESS  STEEL,  by  E.   E.   Underwood, 
A.   E.   Austin  and  others.   Rept.  for  15  May  59- 
14  May  60  on  Kinetics  of  Internal  Structural  Changes, 
Contract  AF  33(616)6521.    June  60,   54p.    19  refs. 
WADD  Technical  rept.   60-236. 
Order  from  OTS  $1.  50  PB  161  8.50 

The  unique  hardening  found  in  precipitation-harden- 
ing stainless  steels  was  investigated  both  in  com- 
mercial sheet  alloys  of  17-7PH  and  high-purity  ferrlte 
single  crystals  of  Fe-17Cr-7Ni-2Al.    Profuse  pre- 
cipitation of  needle-shaped  particles  was  responsible 
for  maintaining  the  high  hardness  level  in  the  aged 
crystals.    Ordering  was  not  detected  by  X-ray  dif- 
fraction in  severely  quenched  single  crystals  in 
which  precipitation  was  suppressed.    However,   aged 
crystals  displayed  sujjerlattice  reflections  from 
chromium  and  nickel  on  the  bcc  lattice,   suggesting 
that  the  particles  are  ordered.    Neutron -diffraction 

data  ina.^aie  that  the  precipitate  has  an  ordered  occ 
structure  with  iron  on  one  sublattice  and  chromium, 
nickel,  and  aluminum  distributed  on  the  other  sub- 
lattice.  (Author) 
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Cornell  Aeronautical  Lab. ,   Inc.  ,   Buffalo,  N.  Y. 
EVALUATION  OF  CAST  ALLOYS  FOR  USE  AT 
HIGH  TEMPERATURES,  by  John  Salvaggi.    Final  rept 
for  11  Dec  56-15  Dec  57  on  Contract  NObs-72224. 
[1958]  13p.   2  refs.    Rept.  no.   KB-1137-M-4; 
AD- 207  503. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  242 

Austenitic  stainless  steel  compositions  containing 
17-20%  chromium,   12-20%  nickel,   2.  5-5%  molybde- 
num and  0.  27-0.  48%  carbon  were  modified  by  additions 
of  minor  quantities  of  titanium,  boron,  columbium  and 
tungsten  and  cast  into  test  bars  using  the  shell  mold 
process.    Several  of  these  compositions  displayed  ex- 
cellent high  temperature  strength  properties,  with 
100-hour  rupture  stress  values  in  the  24,000  psi 
range  at  1500°F  and  14,  500  psi  range  at  1600OF  being 
recorded.    These  high  strengths  were  accompanied  by 
adequate  ductility  values.    Several  ferritic  heats  were 
also  prepared  in  the  same  manner  and  tested  at 
1200*'F.    The  100-hour  rupture  strength  values  obtained 
were  comparable  to  those  reported  in  the  literature  for 
several  commercial  stainless  steels.    However,  ex- 
tremely low  ductility  would  make  these  alloys  virtually 
unusable  in  their  present  condition.  (Author) 


Cornell  Aeronautical  Lab. ,   Inc.  .   Buffalo,   N.  Y. 
IMPROVEMENT  OF  Cr-Ni-Mo  IRON  BASE  ALLOYS 
BY  VACUUM  MELTING  AND  CASTING,   by 
Franklin  J.  Gillig.     Final  rept.  on  Contract  NObs- 
77019.    30  Sep  59,   16p.  6  refs.   Rept.   no.   KA-1289- 
M-6. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  148  243 

The  objective  of  this  program  was  to  investigate  the 
effects  of  minor  changes  in  composition  and  vacuum 
melting  on  the  high  temperature  mechanical  proper- 
ties of  iron  base  alloys  containing  20  Cr-  20  Ni- 
5  Mo  and  various  minor  additions  of  Cb.  W,   T^,  B 
and  AI.    Twenty-one  heats  were  cast  with  varying 
compositions.    The  100- hour  rupture  strength  at 
1500  F  was  used  as  the  basis  for  rating  the  elevated 
temperature  strength.    The  strength  of  the  base  line 
heat  was  not  surpassed  by  any  appreciable  amount  but 
equivalent  strengths  were  obtained  with  several  com- 
positions that  are  leaner  in  alloying  elements. 
(Author) 


Illinois  U. ,  Urbana. 
ON  THE  CRYSTALLOGRAPHY  OF  MARTENSITE: 
THE  "(22^"  TRANSFORMATION  IN  ALLOYS  OF 
IRON,  by  C.  M.  Wayman,  J.  E.  Hanafee,  and 
T.  A.   Read.    Rept.  on  Contract  AF  49(638)420.   [1960] 
33p.  25  refs.  AFOSR-TN-60-525. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  148  874 

For  an  accurate  study  of  the  transformation  it  is  neces- 
sary that  the  martensite  habit  plane  and  orientation  re- 
lationship for  a  single  plate  be  determined.    These  ob- 
servations are  especially  needed  for  the  "  ^225]   .  " 
transformation  for  which  this  determination  had  not 
previously  been  made.    The  presence  of  martensite 
sideplates  was  observed.    The  nature  of  these  plates 
is  uncertain  at  present.    The  findings  point  to  the 
need  for  a  microscopic  examination  of  the  austenite- 
martensite  inferface. 


Light  Metals 


Alloyd  Corp.  ,  Cambridge,  Mass. 
RESEARCH  ON  TECHNIQUES  FOR  THE  PRODUC- 
TION OF  ULTRA- PURE  BERYLLIUM,  by  Malcolm 
Basche  and  Laurence  M.   Schetky.    Rept.  for  1  July  58- 
30  June  59  on  Metallic  Materials,  Contract 
AF  33(616)5300.  Mar  60,  55p.   18  refs.  WADC  Tech- 
nical rept.   58-457,   Pt.   II. 
Order  from  OTS  $1.  50  PB  161  877 

Three  techniques  for  making  high  purity  Be  were  in- 
vestigated: zone  purification  in  moderate  vacuum, 
distillation  under  high  vacuum,  purification  through 
hallde  reduction  of  BeCl2.    Zone  purification  in  vac- 
uum proved  to  be  impractical  as  a  result  of  high  Be 
vapor  pressure.    Distillaticxi  under  high  vacuum 
showed  promise.    Purification  through  halide  reduc- 
tion produced  Be  99.  6%  and  showed  promise  for  im- 
provement. (Author)  (See  also  PB  151  878) 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
DEVELOPMENT  OF  A  SINTERED  TITANIUM 
POWDER  BY  VAPOR  PHASE  REACTION,  by 
F.   Ermanis.  H.   Margolin,  and  P.  Herasymenko.  Final 
rept.  on  Contract  NOa(8)  58- 101 -d.   1  Dec  59,   15p. 
8  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  256 

A  method  for  the  production  of  sintered  titanium  com- 
posed of  ductile  titanium  metal  or  its  aUoys  and  of  a 
fine  dispersion  of  insoluble  titanium  compounds.    At 
present  only  a  limited  number  of  compounds  are  known 
which  are  insoluble  in  solid  titanium  at  elevated  tem- 
peratures.   The  most  promising  compounds 
appeared  to  be  titanium  phosphide  with  a  solubility  in 
a-titanium  of  less  than  .  07%  at  790^0,  and  titanium 
sulphide  whose  solubility  in  *-Ti  is  about  .  015%  at 
8880c. 


New  York  U.   Coll.  erf  Engineering,   N.  Y. 
THE  TITANIUM  ALUMINUM  PHASE  DIAGRAM,  by 
E.   Ence  and  H.   Margolin.    Final  rept.  on  Contract 
DA  30-069-ORD-2164.  July  59.  34p.   21  refs.  OOR 
rept.   1939.  2-ORD-Met. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  428 


Rodman  Lab.,  Watertown  Arsenal,  Mass. 
SOME  PROPERTIES  OF  TITANIUM  PROCESSED  BY 
POWDER  METALLURGY  METHODS,  by  Francis  S. 
DeLacey.  Dec  59,  14p.  7  refs.  Technical  rept.  no. 
RPL  41/10;  AD-233  979. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  233 

The  effect  of  compacting  pressure  and  firing  tem|>era- 
ture  variations  on  the  tensile  and  shrinkage  propenies 
of  titanium  powder  metal  compacts  was  investigated. 
The  effects  of  increasing  the  magnitude  of  compacting 
pressure  were  as  follows:  the  tensile  yield  strength 
increased  from  32,600  psi  to  57,8(X)  psi;  the  reduction 
of  area  increased  from  3.2  to  18.6%  and  the  volume 
shrinkage  decreased  from  4.86  to  1 .99%. 
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Watercown  Arsenal  Labs, ,  Mass. 
AN  ENGINEERING  EVALUATION  OF  NOTCH  SEN- 
SITIVITY IN  HIGH  STRENGTH  SHEET  MATERIALS. 
PHASE  I.   NOTCH  TESTING.   PHASE  II.  HYDRAULIC- 
BULGE  TESTING,  by  George  M.  Omer  and  Carl  E. 
Hartbower.  Mar  60,  98p.  20  refs.   Technical  rept. 
no.  WAL  TR  405.  1/1;  AMC  TR-60-7-662;  AD-233966L 
Order  from  LC  mi$5.  40.  >h$15.  30  PB  147  235 

The  most  economical  test  for  notch  sensitivity  in  high- 
streogth  sheet,  in  tough  and  moderately  tough  mate- 
rials in  thicknesses  greater  than  about  0.  040  inch,  is 
the  standard  Charpy  impact  test.    Commercially  avail- 
able annealed  titanium  sheet  has  good  notch  toughness 
properties  at  strength  levels  in  the  range  118  to  147 
ksi.    The  feasibility  of  using  an  underwater  spark  dis- 
charge technique  for  bulge  testing  high -strength  sheet 
materials  at  impact  strain  rates  was  investigated. 
Small  bulges  were  produced  in  thin  sheet  materials; 
however,  the  electrical -mechanical  efficiency  of  the 
system  was  too  low  to  test  sheet  in  heavier  gages. 


Watertown  Arsenal  Labs<,  Mass. 
THE  TRUE- STRESS  TRUt- STRAIN  PROPERTIES 
OF   TITANIUM  AND  TITANIUM  ALLOYS  AS  A 
FUNCTION  OF  TEMPERATURE  AND  STRAIN 
RATE,  by  Thomas  S.    DeSilsto.    Mar  60,   44p.  7  refs. 
Technical  rept.  no.   WAL  TR  405.  2/4;  AD-234  827. 
Order  from  LC  ml$3.  30,  i|h$7.  80  PB  147  276 

True-stress  true-strain  properties  of  commercially 
pure  titanium,   Ti-7%Mn.   ■h-55SAl  -  2.  5%Sh,  and 
Ti-6%Al-45gVwere  obtainell  at  temperatures  of  800OF 
to  -319°F  at  strain  rates  of  0.  001.  0.  01,  and  0.  1 
inch  per  minute.    For  all  rtaterials  tested,  the  flow 
stress  increases  with  decreasing  temperature  and  in- 
creasing strain  rate,  and  tjie  strain  at  fracture  de- 
creases with  decreasing  temperatures.    The  strain  at 
maximum  load  decreases  ♦ith  increasing  strain  rate 
and  decreasing  temperaturte.    An  exception  is  shown 
by  the  commercially  pure  jitanium  where  the  strain 
at  maximum  load  and  fractjure  strain  increase  sharply 
with  decreasing  temoeratu^e.  (Author) 
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Nonferrous  (excepjf  light)  Metals 


Horizons,  Inc. ,  Cleveland.  Ohio. 
RATE  OF   DIFFUSION  OF '  CARBON   IN  ALPHA  AND 
IN  BETA  TITANIUM  AS  A|  FUNCTION  OF  THE 
TEMPERATURE  AND  CONCENTRATION,  by  Eugene 
Bucur  and  F.  C.  Wagner.    I^inal  technical  rept. , 
12  Dec  52-1  July  54,  on  Contract  DA  36-034-ORD- 

13  refs.    WAL  rept. 


1157(RD).    24  Sep  54,  70p. 

no.  401/169-16. 

Order  from  LC  mi$3.90,  pii$10.80 


PB  148  039 


The  diffusion  rates  of  carb<)n  in  titanium  were  deter- 
mined over  a  range  of  temperature  from  736°C  to 
1150*^.   The  activation  energies  were  obtained  by 


De  -^ 


application  of  the  Arrheniu$  type  equation,  D 

and  from  a  logarithmic  plolj  of  the  diffusion  coefficients 
versus  the  reciprocal  of  thi  absolute  temperature;  the 
values  obtained  for  the  alpha  and  beta  temperature 
range  are  43,  500  cal/mole  and  48,  400  cal/mole  re- 
spectively.   By  substituting  the  respective  Dq  value  and 
Q  value  for  the  alpha  or  beCa  temperature  range  in  the 


Arrhenius  type  equation  the  diffusion  coefficient  for  a 
specific  temperature  can  be  calculated  directly.   The 
rate  of  diffusion  of  carbon  in  titanium  is  indepjendent  d 
concentration,  or  at  most,  very  slightly  dependent  on 
concentration. 


Naval  Research  Lab.  ,  Washington,  D.  C. 
LOW  TEMPERATURE  DEPENDENCE  OF  THE 
ELECTRICAL  RESISTIVITY  AND  THERMOELEC- 
TRIC POWER  OF  PALLADIUM  AND  PALLADIUM 
NICKEL  ALLOYS  CONTAINING  ABSORBED  HYDRO- 
GEN, by  A.  I.  Schindler  and  R.  J.   Snuth.    Final  rept. 
3  June  60,  7p.   4  refs.  NRL  rept.   5481. 
Order  from  LC  mi$l.  80,  ph$l.  80         PB  146  217 

Electrical  resistivity  and  thermoelectric  power 
measurements  have  been  made  on  a  series  of 
hydrogen- containing  palladium  and  nickel-palladium 
alloys.    It  is  known  that  a  two-phase  region  exists  at 
a  hydrogen  to  palladium  atom  ratio  of  less  than  0.  6 
while  above  this  hydrogen  concentration  only  a  single- 
phase  region  exists.    A  resistivity  maximum  and, 
relative  to  pure  palladium,  a  thermoelectric  power 
minimum  has  been  found  at  T=  50^K  for  thep>alladium- 
hydrogen  samples  containing  H/Pd^O.  58.    In  addition 
a  resistivity  minimum  has  been  found  for  these  sam- 
ples at  approximately  9Cf>K.    At  temperatures  less 
than  80*^K,  the  absolute  thermoelectric  power  for 
Pd-H  falls  off  rapidly  as  a  function  of  con^XDsition  in 
the  vicinity  of  H/Pd=  0.  6.    However,  at  temperatures 
greater  than  90°K  a  maximum  is  found  in  the  absolute 
thermoelectric  power  at  H/Pd=  0.  6.    (Author) 


Office  of  Technical  Services,   Dept.  of  Commerce, 

Washington,  D.  C. 
COLUMBIUM  AND  TANTALUM.    June  60,    14p. 
237  refs.   OTS  Selective  Bibliography  SB-414. 
Order  from  OTS  $0. 10  OTS  SB-414 

A  bibliography  erf  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.  S.  (government  Research 
Reports  and  Technical  Translations.    Reports  listed 
cover  columbium  and  tantalum  metals  and  alloys;  car- 
bides and  compounds. 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C 
MOLYBDENUM  AND  TUNGSTEN.  June  60,   18p. 
390  refs.  OTS  Selective  Bibliography  415. 
Order  from  OTS  $0.  10  OTS  SB-415 

A  bibliogrphy  of  reports  listed  in  the  two  OTS 
monthly  abstract  journals:  U.  S.  Government  Research 
Reports  and  Technical  Translations.    Reports  listed 
cover  molybdenum  and  tungsten  metals  and  alloys; 
carbides  and  compounds.   These  were  added  to  the 
OTS  collection  during  the  period  1945  to  July  1960. 


Watertown  Arsenal  Labs.  ,  Mass. 
THE  CHROMIUM- COLUMBIUM  BINARY  SYSTEM, 
by  John  A.  Misencik  (Massachusetts  Inst,  of  Tech.). 
Master's  thesis.    Mar  60,  45p.  5  refs.   Technical 
rept.  no.  WAL  TR  805.  5/1;  AD-234  510. 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  147  279 
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The  complete  binary  system  chromium- columbium 
has  been  developed,  using  metallographic.  X-ray 
diffraction  and  thermal  analysis  techniques.    The 
existence  of  beta-chromium  has  been  confirmed  and 
a  eutectoid  reaction,  in  the  high  chromium  portion 
of  the  diagram,  has  been  found  at  1550°C.   in  addition 
to  the  eutectic  reaction  at  1660°C.    The  maximum 
solubility  of  columbium  in  chromium  at  1500°C  is 
5  weight  percent.    The  maximum  solubility  of  chro- 
mium in  columbium  is  12  weight  percent  at  1500°C. 
The  intermetallic  compound  at  the  stoichiometric 
ratio  (CbCr2)  has  been  confirmed.    (Author) 


Structural  Metallurg)<  and  Corrosion 


Arkansas  U.  Graduate  Inst,  of  Tech.  .  Little  Rock, 
POLARIZATION  CAPACITANCE  DETERMINATIONS 
OF  SURFACE  ROUGHNESS,  by  M,  K.   Testerman. 
Rept.  on  Surface  and  Interface  Phenomena  of  Matter, 
Contract  AF  33(616)5541.    Apr  60,  39p.  24  refs. 
WADD  Technical  rept.  60-97, 
Order  from  OTS  $1.  00  PB  161  847 

Polarization  capacitances  of  metallic  surfaces  are 
investigated  in  aqueous  (0.  5N  KCl)  and  non- aqueous 
(0.  18M  KI-CH3OH.  0.  38M  KI-C3H5(OH)3,  and 
0.25M  KI-HCONH2)  electrolytic  systems.    These 
systems  are  evaluated  according  to  their  general 
applicability  for  the  determination  of  surface  rough- 
nesses.   A  pretreatment  procedure  is  described  for 
preparing  an  apparently  deoxidized  aluminum  surface. 
Polarization  capacitances  obtained  for  copper,  stain- 
less steel,  titanium,  amalgamated  copper,  and  pre- 
treated  aluminum  surfaces  are  compared  in  the  non- 
aqueous 0.  25M  KI-HCONH2  system.    Curves  of  ca- 
pacitance versus  applied  polarizing  potentials  are 
depicted  which  indicate  a  high  degree  of  dependency 
of  double- layer  capacitance  on  polarization  potentials. 
Description  of  exp>erimental  procedure  and  apparatus 
is  accompanied  by  explanatory  figures  and  tables. 
(Author)    (See  also  PB  151  268) 


Arkansas  U.  Graduate  Inst,  of  Tech.  ,  Little,  Rock. 
USE  OF   RADIOACTIVE   IODINE  VAPOR   FOR 
DETERMINING  SURFACE  ROUGHNESS,  by 
M.  K.  Testerman.    Rq)t.  on  Surface  and  Interface 
Phenomena  of  Matter,  Contract  AF  33(616)5541. 
Dec  59,  48p.  25  refs.  WADC  Technical  rept.  59-659. 
Order  from  OTS  %l.  25  PB  161  844 

Several  relative  roughness  factors  of  gold,  brass, 
and  aluminum  surfaces,  exhibiting  varying  degrees 
of  surface  roughness,  have  been  determined  by  uti- 
lizing 1^31  vapor  as  an  adsorbate.    Polished  gold  foil, 
possessing  a  high  degree  of  purity,  was  used  as  a 
reference  surface.    A  roughness  factor  of  one  was 
chosen  arbitrarily  for  this  reference  surface,  and 
all  roughness  factors  contained  herein  are  relative 
to  this  value    The  roughness  factors  obtained  for 
brass  were  decidedly  higher  than  those  obtained  for 
other  metals.    Hence,  it  was  concluded  that  a.chemi 
cal  combination  resulted  from  the  adsorbed  layer  of 

I  "'^  on  the  brass  surface  accounting  for  the  higher 
specific  activity  obtained.  Figures  and  illustration 
describing  the  experimental  equipment  are  given. 


as  well  as  data  tables  and  other  information  pertinent 
to  the  previously- mentioned  roughness  factors. 
(Author) 


Ballistic  Research  Labs.  ,  Aberdeen  Proving 

Ground,  Md. 
OBSERVATIONS  OF  THE  DEFORMATION  OF 
ALUMINUM  SUBJECTED  TO  IMPULSIVE  LOADS 
OF  CONSTANT  MAXIMUM  AMPLITUDE  AND 
VARIABLE  IMPULSE,  by  G.   Moss  and  C.  Glass. 
Apr  60,   lip.  3  refs.  Technical  note  no.   1310. 
Order  from  LC  nU^.  40,  phJ3.  30         PB  148  514 

A  study  was  made  of  the  strain  of  four  crystallo- 
graphically  identical  aluminum  sanples,  each  of 
which  had  been  subjected  to  an  impulsive  load  appli- 
cations were  cylindrically  symmetrical  so  that 
strictly  hydrodynamic  behavior  of  the  aluminum 
during  plastic  deformation  would  have  resulted  in 
craters  with  round  cr  9s  sections.    Actually,  the 
craters  developed  were  as  nearly  square  as  they 
were  round.   Hence,  it  was  concluded  that  aluminum 
deforms  by  the  usual  mechanisms  even  when  sub- 
jected to  the  extreme  stress  levels  used  in  this  w(5rk, 
L  e.  270  kilobars.    (Author) 


Ballistic  Research  Labs. ,  Aberdeen  Proving 

Ground,  Md. 
STUDIES  OF  THE  DEFORMATION  MECHANICS  OF 
AN  IMPULSIVELY  LOADED  COPPER  SINGLE 
CRYSTAL,  by  G.  Moss  and  C.  Glass,    i^r  60,   15p. 
4  refs.   Memo.  rept.  no.   1257.   AD-237  578. 
Order  from  LC  mi$2.  40,  ph$3.  30         PB  148  512 

A  copper  single  crystal  which  had  been  internally 
loaded  with  an  explosion  was  recovered,  and  the 
mechanism  by  which  it  deformed  at  the  metal- 
explosion  interface  was  established  as  slip  on  ^111] 
planes,  probably  in  <110> directions.    This  is  the 
mechanism  by  which  copper  commonly  deforms  when 
stressed  with  nonin^ulsive  loads.    Hence,  it  is 
concluded  that  the  final  deformation  of  copper  due 
to  explosively  applied  loads  with  initial  pressures  of 
approximately  400  kilobars  is  influenced  by  the  metal 
strength  and  structure.    This  is  in  contrast  with  the 
usual  treatments  of  explosively  induced  strain,  which 
are  based  on  the  assumptions  that  metal  strength  is 
negligible  relative  to  the  explosive  load  and  that  de- 
formation can  be  treated  as  an  entirely  hydrody- 
namic process.    (Author) 


Cornell  Aeronautical  Lab. ,  Buffalo,  N.  Y. 
EFFECTS  OF  CONCENTRATED  HYDROGEN 
PEROXIDE  ON  MECHANICAL  AND  CORROSION 
PROPERTIES  OF  STRUCTURAL  ALUMINUM  ALLOYS^ 
by  Franklin  J.  Gillig.    Final  rept.  on  (Contract 
NObs-72258.    16  Feb  59,  64p.  Rept.  no.  KC-1164-M- 
11;  AD-214  856. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  148  376 

Nine  wrought  and  three  cast  aluminum  alloys  were 
exposed  to  commercial  90%  H2O2  as  manufactured 
and  90%  H2O2  with  3  grams  per  liter  chloride  ion  and 
4  grams  per  liter  nitrate  ion  added.    The  majority  at 
the  exposures  were  of  6  months  duration.    Some  of 
the  specimens  had  to  be  removed  prematurely  due  to 
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severe  corrosion  or  rapk 
peroxide.  Evaluation  tesi 
erties,  stress  corrosion, 
tion  and  chemical  analyse 
determine  its  deterioratic 
Ion  was  found  to  accelerai 
the  alloys.  Wrought  alloy 
to  be  the  most  compatible 
alloy.    (Author) 


I  deterioration  of  the 
s  included  mechanical  prop- 
metallographic  examina- 
s  of  the  peroxide  in  order  to 
a    The  presence  of  chloride 
e  corrosion  greatly  in  all  of 
s  5254  and  3003  were  found 
and  B-214  was  the  best  cast 


Crucible  Steel  Co.  of  Anierica,  Pittsburgh,  Pa. 
CORROSION  OF   SUPERALLOYS  BY  SELECTED 
FUSED  SALTS,   by  A.   M^skowitz  and  L.    Redmerski. 
Rept.  for  15  Mar  59-15  Fjeb  60  on  Finishes  and  Ma- 
terials Preservation,   Con:ract  AF  33(616)6196. 
Mar  60,   84p.   30  refs.   WADD  Technical  rept.   60-115. 


Order  from  OTS  $2.  25 


The  corrosion  of  Inconel  'X,   Inconel  702,    Rene  41, 


M-252,  and  Haynes  25  by 


corrosion  of  the  alloys  in 
celerated  failures  of  thin 
rupture  testing.    Rankings 
creep- rupture  tests  were 
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potassium  chloride  and 


lithium  fluoride  at  1600  tc  1900  F  was  studied.    Thin 
coatings  of  the  salts  (1.  5  mg/cm^)  caused  severe 


air,  which  resulted  in  ac- 
sheet  specimens  in  creep- 
for  the  alloys  based  on 
similar  for  uncoated  and 


salt-coated  materials:   Haynes  25,   Rene  41,  and  M- 
252  best,   Inconel  702  poorer,  and  Inconel  X  poorest. 
The  corrosion  products  consist  of  oxides  and  spinels 
and  only  very  little  corrosion,   if  any,  occurs  without 
oxygen.    The  presence  of  ihe  salt  prevents  the 

normal  formation  of  a  protective  oxide  film.    X-ray 
diffraction  studies  showea  differences  between  the 
normal  oxidation  products  and  the  oxide  corrosion 
products  produced  with  salt  present.    The  corrosion 
occurs  as  severe  surface  attack  with  consequent 
eroding  away  of  metal,  as  intergranular  penetration, 
and  as  internal  voids  formed  in  the  alloy.    All  of  the 
alloys  were  susceptible  tc  each  of  these  types  of 
corrosion.    Grain  boundaiy  separation  effects  due  to 
stress  (2,  500  to  10,  000  p!  i)  were  also  found.  (Author 


Crucible  Steel  Co.  of  Anjer 
DEVELOPMENT  OF  A 
RESISTANT  AND  HIGH 
PHASE  (AUSTENITIC)  AL|LOY 
Mn-C  SYSTEM,  by  R.   C. 
progress  rept.  no.  2,   15 
tract  NOas-60-6025-c.    21 
Order  from  LC  mi$2.  40, 


ica,  Syracuse,  N.   Y. 
DfUCTILE,    OXIDATION- 
sfrRENGTH  SINGLE- 
BASED  ON  Fe-Al- 
Gibson.    Bimonthly 
)ec  59- 15  Feb  60,  on  Con- 
Mar  60,   14p. 
>h$3.  30  PB  148  003 


Work  was  initiated  to  develop  a  ductile,  oxidation- 
resistant  and  high  strengtl,  alloy  based  on  the 
Fe-Al-Mn-C  system  for  use  at  intermediate  temper- 
atures (1100  to  1400  F).    F  esults  of  heat  treating 
studies  performed  on  an  Fe-Al-Mn-C-Mo-W-V  base 
alloy  containing  additions  of  copper  and  nickel  have 
revealed  that  copper  has  1:  ttle  or  no  effect  on  the 
hardness  of  the  alloys  whei  aged  in  the  temperature 
range  1100  to  1400  F.    Niccel,  however,  was  ob- 
served to  significantly  Inci'ease  the  hardness  of  the 
alloys  during  aging  at  these  same  temi>eratures 
(IIOO  to  1400  F).    Based  oi^  hardness  data,  there  is 
no  apparent  interaction  between  coj^er  and  nickel 
which  affects  the  aging  chiracteristics  of  the  alloy. 
(Author)  ' 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
PHYSICAL  PROPERTIES  OF  SOME  NICKEL- BASE 
ALLOYS,  by  M.   E.   Langston  and  C.  H.   Lund.   Rept. 
on  Contract  AF  18(600)1375.    20  May  60,   137p.  83  refs. 
DMIC  rept.    129. 
Order  from  OTS  $2.  75  PB  151  086 

The  available  i}hysical  prop>erties  of  33  nickel- base 
alloys  are  tabulated  along  with  their  respective  chem- 
ical compositions  and  a  brief  general  description  of 
each  alloy,  its  uses,  and  available  forms.    TTie  33- 
representative  alloys  are  divided  into  the  following  six 
groups:    Group  L  Nickel -Copper;  Group  IL  Nickel- 
Silicon;  Group  IIL  Nickel -Chromium;  Grotqj  IV. 
Nickel-Chromium- Iron;  Group  V.  NLicJ^l- Chromium- 
Cobalt;  Group  VL  Nickel- Molybdenum. 


(General  Electric  Co.  ,  Cincinnati,  Ohio. 
DEVELOPMENT  OF  HIGH  STRENGTH  MATERIALS 
FOR  SOLID  ROCKET  MOTORS,  by  E.   N.  Bamberger. 
Annual  rept.  on  Contract  NOrd-18119,  Tasks  I  and  II. 
31  May  59,    136p.   R59FPD303. 
Order  from  LC  mi$6.  90,  ph$2l.  30  PB  148  927 


Illinois  U.  ,  Urbana. 
THE  EFFECTS  OF  INELASTIC  ACTION  ON  THE 
RESISTANCE  TO  VARIOUS  TYPES  OF  LOADS  OF 
DUCTILE  MEMBERS  MADE  FROM  VARIOUS 
CLASSES  OF  METALS.    PART  XII.   ECCENTRI- 
CALLY-LOADED TENSION  MEMBERS  AND  COL- 
UMNS MADE  OF   17-7PH  STAINLESS  STEEL  AND 
Ti  155A  TITANIUM  ALLOY  AND  TESTED  AT 
VARIOUS  TEMPERATURES,  byQ.  M.  Sidebottom, 
S.   Dharmarajan  and  others.    Rept.  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract 
AF  33(616)5658.    Feb  60,  84p.    11  refs.  W ADC  Tech- 
nical rept.   56-330.  Pt.  XII. 
Order  from  OTS  $2.  25  PB  161  836 

Experimental  data  were  obtained  from  eccentrically- 
loaded  columns  made  of  17-7PH  stainless  steel  and 
Ti  155A  titanium  alloy  and  tested  at  room  tempera- 
ture, from  eccentrically- loaded  columns  made  of 
17-7PH  stainless  steel  and  tested  at  1000"F,  and 

from  eccentrically- loaded  tension  members  and 
columns  made  of  Ti  155A  titanium  alloy  and  tested  at 
800*^F.    In  most  cases  the  creep  tests  were  limited 
to  30  min.    At  the  elevated  temperatures  the  inelastic 
deformation  was  time  dependent  for  the  17-7R1  stain- 
less steel  and  was  mostly  time  independent  for  the 
Ti  155A  titanium  alloy.    The  theoretical  analysis  of 
room  tenperature  tests  data  obtained  from  Ti  155A 
titanium  alloy  members  tested  at  800°F  was  based 
on  the  interaction  curve- moment- load  curve  theory. 
The  arc  hyperbolic  sine  theory  was  used  in  the 
analysis  of  data  obtained  from  17-7PH  stainless  steel 
members  tested  at  1000°F.    In  all  cases  good  agree- 
ment was  found  between  theory  and  experiment. 
(Author)    (See  also  PB  161  303) 
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Ingersoll  Kalamazoo  Div. ,  Borg-Wamer  Corp. , 

Mich. 
AN  INVESTIGATION  OF  THE  RELATIVE  DEFOR- 
MATION OF  VARIOUS  METALS  BY  CONCUSSION 
FORMING  METHODS,  by  Don  May.  Rept.  on  Contract 
NOrd-15719.  6  July  59,  94p.  1  ref.  Project 
rept.  #  SPDIR  20;  AD-218  491. 
Order  from  LC  mi$5.40,  ph$15.30  PB  148  461 

The  most  extensive  investigation  centered  around 
AlSI  4130.   Lesser  amounts  of  work  were  done  with 
Aia  1020,  Vascojet  1000,  MBMC  #  I ,  aluminums 
2024-0,  2024-T  and  6061 -T.  Tetryl,  the  properties  of 
which  are  included  in  the  main  body  of  the  report,  was 
used  as  the  explosive  throughout  the  investigation. 
The  effect  of  concussion  forming  on  the  hardness , 
thickness  and  grain  structure  of  typical  specimens  is 
reported.  The  relationship  between  explosive  charge 
size  and  the  amount  of  specimen  deformation  is  pre- 
sented for  several  materials  and  conditions .  The  re- 
lationship between  material  thickness  and  the  amount 
of  specimen  deformation  is  presented  for  several  ma- 
terials at  various  conditions .  The  relationships  be- 
tween the  proximity  of  the  explosive  charge  to  the 
work  piece  and  the  amount  of  deformation  are  pre- 
sented for  several  materials  and  conditions.  The  re- 
lationship between  yield  strength  and  specimen  defor- 
mation is  given  for  different  materials  and  conditions  . 
A  minimum  investigation  into  the  feasibility  of  form- 
ing hemispheres  at  a  single  detonation  was  conducted. 
(Author) 


Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
THE  EFFECTS  OF  STORED  ENERGY  AND  RE- 
CRYSTALLIZATION  ON  THE  CREEP  RUPTURE 
PROPERTIES  OF  INTERNALLY  OXIDIZED  COPPER- 
ALUMINA  AND  COPPER- SILICA  ALLOYS,  by 
Masao  Adachi  and  Nicholas  J.  Grant.    Rept.  for 
1  Sep  58-1  Sep  59  on  Solid  State  Research,  Contract 
AF  33(616)5424.    Dec  59,  27p.  9  refs.  WADC  Tech- 
nical rept.   59-777. 
Order  from  OTS  $0.  75  PB  161  846 

Copper- silica  and  copper- alumina  alloys  of  low  oxide 
content  were  produced  by  the  internal  oxidation  and 
extrusion  of  copper- silicon  and  copper-aluminum 
alloy  powders.    These  alloys  show  normal  behavior 
after  recrystallization.    With  increasing  amounts  of 
recrystallization  at  temperatures  up  to  1050°C,  the 
creep  rupture  strength  at  450*^C  decreases  and  the 
ductility  increases.    Cold  work  of  the  partially  or 
completely  recrystallized  alloys  results  in  an  in- 
crease in  creep  rupture  strength  and  a  decrease  in 
ductility.    The  strength  of  dispersed  oxide  hardened 
alloys  of  this  kind  is  due  to  a  combination  of  micron 
or  sub- micron  dispersion  of  an  insoluble  oxide  and 
a  high  value  of  stored  energy  through  cold  work.    In 
the  as- extruded  condition,  both  the  dispersion  and 
the  cold  work  impede  the  dislocation  movements. 
After  recrystallization  the  only  impediment  to  dis- 
location movement  is  the  oxide  dispersion.    Im- 
proved ductility  and  higher  creep  rates  are  a  result. 
(Author) 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
STABILIZATION  OF  THE  MARTENSITIC  TRANS- 
FORMATION IN  mON-NICKEL  ALLOYS,  by 
John  Woodilla,  P.  G.  Winchell  (Purdue  U. )  and 
Morris  Cohen.    Technical  rept.  no.  2  on  Contract 
Nonr- 1841(35).    15  Sep  59,  8p.  7  refs.  AD-226  382. 
Order  from  LC  mi$l.  80,  ph$l.  80  '  PB  148  565 

An  isothermal  mode  of  the  martensitic  reaction  was 
enr^loyed  to  derive  the  activation  energy  for  stabili- 
zation.   An  Fe-Ni  alloy  with  30.  8  wt-%  Ni  and  0.  007 
wt-%  C,  and  in  the  form  of  rods  0.  074  in.   in  diameter 
and  2  1/2  in.   long  were  used.    The  specimens  were 
sealed  in  evacuated  Vycor  tubes  and  austenitized  at 
1 100*^0  for  one-  half  hour  prior  to  quenching  in  water. 
One  series  of  sp>ecimens  was  decarburized  (and 
denitrogenized)  prior  to  the  austenitizing  treatment  by 
annealing  in  moist  H  for  182  hr  at  1215°C.    All  the 
specimens  were  transformed  to  martensite  by  cool- 
ing to  - 195^0  before  final  austenitizing.    Both  the 
0.  007%  C  and  the  decarburized  series  then  had  an 
Mg  temperature  of  about  -30°C.    The  isothermal 
martensitic  transformation  was  conducted  at  a  refer- 
ence temperature  of  -880C,  and  was  traced  by  means 
of  electrical  resistance  measurements.    The  rate  of 
decrease  of  the  resistance  ratio  (-dR/jt)  provided  a 
measure  of  the  transformation  rate.    The  stabiliza- 
tion treatment  was  introduced  by  up- quenching  from 
the  reference  ten^erature  to  a  stabilizing  tempera- 
ture between  0°  and  22°C.    In  the  hydrogen- annealed 
series,  the  extent  of  transformation  during  the  sta- 
bilizing cycle  was  usually  larger  than  in  the  0.  007%  C 
series;  some  martensite  actually  formed  at  the  sta- 
bilizing temperature  as  well  as  during  the  quench 
back  to  the  reference  temperature.    The  decarburized 
specimens  displayed  no  sign  of  stabilization;  this 
established  C  and/or  N  as  the  controlling  agent  for 
the  stabilization  phenomena. 


Materials  Lab.  ,  Wright  Air  Development  [Div.  ] 

Wright- Patterson  AFB,  Ohio. 
ELECTRON  MICROSCOPY  OF   ETCH  PITS,  by 
Richard  E.  Pawel.    Rept.  for  Mar  58- Dec  58  on 
Materials  Analysis  and  Evaluation  Techniques. 
Oct  59,  29p.  9  refs.  WADC  Technical  rept.  59-68; 
AD- 231  280. 
Order  from  OTS  $0.  75  PB  161  838 

An  advanced  electron  microscopic  technique  has  been 
developed  which  uses  etch  pits  to  delineate  the  crys- 
talline structure  and  orientation  of  single  grains  of 
pwlycrystalline  copper,   brass  and  aluminum.    In  ad- 
dition this  method  has  been  extended  to  permit  the 
study  of  the  deformation  of  these  materials  using  the 
direction  and  the  extent  of  slippage  of  the  slip  lines 
to  indicate  the  local  deformation  on  a  microscale. 
Suitable  chemical  etching  and  replication  techniques 
were  develcf)ed  for  these  materials  in  the  course  of 
this  study.    (Author) 

Material  Labs.  ,   Puget  Sound  Naval  Shipyard, 

Bremerton,  Wash. 
PRESERVATION  OF  WATER  LUBRICATED  PRO- 
PULSION SHAFT  BEARINGS  ON  WATERBORNE 
VESSELS  WITH  RUBBER  BOOT  SEALS  HAVING 
BROKEN  STAINLESS  STEEL  CABLES,  by  W.  B.   Lew, 
L.   N.   Schultz,  and  L.   B.   Blakney.   Oct  56,  24p.   Rept. 
R-331;  AD- 125  965. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  387 
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A  special  case  is  presented 
shaft,   strut  and  stem  tube, 
on  water borne  vessels.    Di 
place  the  broken  stainless  s 
cables.    All  the  rubber  boot 
fresh  sodium  chromate  sol 
installations  on  the  inactiv 
USS  PITTSBURGH,    and  USS 


for  preserving  propulsion 
water  lubricated  beanngs 
vi;rs  were  required  to  re- 
eel  cables  with  Monel 
seals  were  filled  with 
ui  ion.    Report  covers  the 
ati?d  vessels.    USS  WRIGHT, 
BALTIMORE. 


Minerals  Research  Lab.  ,   |j.   of    California, 

Berkeley. 

STUDIES  OF  ALLOY  THERMODYNAMICS  BY  LIQ- 
UID TIN  SOLUTION  CALOIIMETRY.   by  Raymond  L. 
Orr  and  Ralph  Hultgren.    Fi|ial  rept.  for  I  Nov  53- 
31  Oct  58  on  Study  of  Atomid  Bonding  Forces  in  Al- 
loys,  Contract  DA  04- 200- CRD- 171,  T.  O.   8. 
1  Apr  60,   16p.   26  refs.   Ser 
COR  rept.  906.  14- Met. 
Order  from  LC  mi$2.  40,  ph|$3.  30  PB  148  433 


c  measurements  has  beer 
thermodynamic  study  of 
The  accomplishments  of 


A  liquid  tin  solution  calorimeter  capable  of  accurate 

measurements  of  alloy  heats  of  formation  as  well  as 

other  types  of  thermodynam 

developed  and  applied  to  the 

a  number  of  alloy  systems. 

this  study  have  been  reviewed  mainly  by  reference  to 

previous  technical  reports  a|id  published  papers 

which  have  been  submitted 

published  papers,  and  graduiate  theses  resulting  from 

this  research  are  listed,  an4  an  evaluation  is  made 

of  the  progress  made. 


es  no.  76,   issue  no.  13; 
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Rock  Island  Arsenal  Lab. 
STORAGE  STABILITY  OF 
CORROSION  PREVENTIVE 
Linden  H.   Wagner.    28  Apr 
no.  60-1366. 
Order  from  LC  mi$3.  00,  pH$6.  30         PB  148  365 


ETROLATUM  TVPE 

COMPOUNDS,  by 

)0,  36p.    10  refs.   Rept. 


UI. 


Commercially  formulated  p<'trolatum  base  corrosion 
preventive  compounds  consi  ;ting  of  six  Class  lA, 
three  Class  2.  and  five  Class  3,  qualified  under 
Military  Specification  MIL-(M17%A,   "Corrosion 
Preventive,  Petrolatum,  Hot 
stored  indoors  in  bulk  conta 
uated  for  storage  stability  tl  roughout  a  five  year 
period  in  accordance  with  the  test  requirements  of 
Specification  MIL-C- 11796A,    Infrared  absorption 
spectra  were  determined  simultaneously  during  the 
storage  period  for  comparative  purposes, 
coated  test  panels  were  exp<ised  in  outdoor  and  shed 
storage  exposure  to  determine  the  effect  of  prolonged 
weathering  after  12,   15,   18, 

stability  of  the  compounds  viiried  so  that  no  assur- 
ance can  be  given  that  produ:ts  qualified  against  the 
specification  will  continue  tc 

approximately  three  years  when  placed  in  storage. 
(Author) 


Watertown  Arsenal  Labs. 
A  MECHANICAL  PROPERTt 
TITANIUM  ALLOYS,   by  C. 
L.   S   Croan.    Sept  59,   i6p. 
no.   WAL    FR- 405.  21/2 
Order  from  OTS  ^.  50 


Application",  were 
ners.    They  were  eval- 


Mass. 

FORECASTER    FOR 
r.   Hickey,  Jr.  and 
refs.   Technical  rept. 
AD-^27  130. 

PB  161  018 


An  investigation  was  conducted  to  determine  if  the  me- 
chanical properties  of  heat-treated  titanium  alloy 
forgings  in  various  upset  thicknesses  can  be  fore- 
casted by  using  thin  test  coupons.    All  upset  discs 
were  the  product  of  the  same  bar  and  each  was  re- 
duced by  an  equal  percentage  during  upsetting. 
Ti-6%Al-4%Vwas  selected  for  test  material  because  of 
its  widespread  use  as  a  commercial  alloy.    Results  of 
the  study  indicate  that  mechanical  properties  of  the 
heavier  sections  can  be  forecasted  by  duplicating  their 
cooling  rates  In  the  thin  upset  test  coupon.  (Author) 


NUCLEAR   PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Ecole  Normale  Superieure  (France). 
THE  AXIAL  VECTOR  CURRENT  IN  BETA  DECAY, 
by  R.  P.  Feynman  (California  Inst,  of  Tech.) 
M.  Gell-Mann,  and  M.  Levy.   Technical  note  no.   17 
on  Contract  AF  61(052)173.    [1960]  30p.  20  refs. 
AFOSR-TN-60-294;  AD-234  428. 
Order  from  LC  mi$2.70,  ph$4.80      PB  146  551 

In  order  to  derive  in  a  convincing  manner  the  formula 
of  Goldberger  and  Treiman  (Phys.  Rev.   110:1478, 
1958)  for  the  rate  of  charged  pion  decay,  the  possi- 
bility is  considered  that  the  divergence  of  the  axial 
vector  current  in  /'decay  may  be  proportional  to  the 
pion  field.   Three  models  of  the  pion-nucleon  inter- 
action (and  the  weak  current)  are  presented  that  have 
the  required  property.    The  first,   using  gradient 
coupling,  has  the  advantage  that  it  is  easily  general- 
ized to  strange  jaarticles,  but  the  disadvantages  of 
being  unrenormalizable  and  of  bringing  in  the  vector 
and  axial  vector  currents  in  an  unsymmetrical  way. 
The  second  model,  using  a  strong  interaction  jjto- 
posed  by  Schwinger  and  a  weak  current  proposed  by 
Polkinghorne,  is  renormalizable  and  symmetrical  be- 
tween V  and  A,  but  it  involves  postulating  a  new 
particle  and  is  hard  to  extend  to  strange  particles. 
The  third  model  resembles  the  second  one  except  that 
it  is  not  necessary  to  introduce  a  new  f)article.   (Re- 
normalizability  in  the  usual  sense  is  then  lost, 
however).   (Author) 


Institute  of  Theoretical  Physics,  Stanford  U. ,  Calif. 
COUPLED  INTEGRAL  EQUATIONS  FOR  THE 
NUCLEON  AND  HON  ELECTROMAGNETIC  FORM 
FACTORS,  by  M.  Baker  and  F.  Zachariascn.    Tech- 
nical note  no.   10  on  Contract  AF  49(638)388.    Feb  60, 
47p.  5  refs.    AFOSR-TN-60-184;  AD-233  730. 
Order  from  LC  mi$3.30,  ph$7.80  PB  147  334 

The  dispersion  relations  for  the  nucleon  isotopic  vector 
form  factors  and  the  pion  form  factor  which  take  into 
account  contributions  from  both  the  2"^  and  NN  inter- 
mediate states  become  a  set  of  coupled  integral  equa- 
tions for  the  form  factors  if  the  four  amplitudes 
C't'InN)  (xir|l»)  (NN(t7|)  (NNI""^  are  assumed  known. 
If  these  4  amplitudes  are  replaced  by  their  Born  ap- 
proximation values  and  spin  and  certain  kinematic 
factors  are  neglected,  the  resulting  set  of  coupled 
singular  integral  equations  can  be  solved  exactly.   Com 
parison  of  these  exact  solutions  with  the  form  factors 
obtained  from  the  usual  approximation  of  retaining  only 
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the  lowest  mass  state  (i.e.  the  2 ir state)  confirms  the 
hope  that  high  mass  states  do  not  contribute  much  to 
dispersion  integrals.    It  is  also  of  interest  that  these 
solutions  are  obtained  from  dispersion  relations  with- 
out subtractions  and  satisfy  the  necessarv  conditions 
that  they  vanish  at  infinite  momentum  transfer  and  take 
on  the  value  at  the  origin  for  all  values  of  the  coupling 
parameters  appearing  in  the  equations.    (Author) 


Institute  of  Theoretical  Physics,  Stanford  U.  ,  Calif. 
NUCLEON  STRUCTURE  AND  ELECTROMAGNETIC 
INTERACTION:  THEORY,  by  L.   L   Schiff.   Technical 
note  no.   3  on  Contract  AF  49(638)388.    July  59,  29p. 
AFOSR  TN-59-900;  AD- 226  977. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  471 

Presentation  is  in  four  parts.    (1)  A  consideration  of 
corrections  to  the  single-virtual-photon  approxima- 
tion that  can  arise  in  electron  scattering  processes. 
(2)  Information  on  nucleon  form  factors  obtainable 
from  experiments  involving  polarized  particles,  and 
from  pion  production.    (3)  Theory  of  the  nucleon 
form  factors.    (4)  Possible  breakdown  of  quantum 
electrodynamics  at  small  distances.    (To  be  published 
in  the  Proceedings  of  the  9th  International  Conference 
on  High- Energy  Physics,  Kiev,  USSR,  July  1959. ) 


Maryland  U. .  College  Park. 
DETERMINATION  OF  K+ -n  P-WAVE  PHASE  SHIFTS 
FROM  K+ -d  REACTIONS,  by  T.   B.   Day,  L.   S.    Rod- 
berg  and  others.   Rept.  on  Contracts  AF  49(638)24  and 
AT(40- 1)2504.   Mar  60,    lip.   6  refs.   Physics  Dept. 
technical  rept.  no    166;  AFOSR-TN-60-306; 
AD-234  300. 
Order  fron.  LC  mi$2.  40.  phS3.  30  PB  146  642 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
COSMIC  RAY  INVESTIGATIONS    Annual  progress 
rept.  on  Contract  Nonr- 1224(07).    15  June  59,  6p. 
AD-218  102. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  261 


Naval  Radiological  Defense  Lab.  ,   San  Francisco, 

OXIDATION  STATES  OF  u2^7  AND  Np239  in 
UNDERWATER  BURST  DEBRIS,  by  S.   C.   Foti  and 
E.  C.   Freiling.    24  Sep  59,   16p.    13  refs.   Research 
and  development  technical  rept.   USNRDL-TR-370; 
AD-231  331. 
Order  from  LC  miS2.  40,  ph$3.  30  PB  147  940 

A  procedure  is  described  which  separates  the  U  and 
Np  present  in  seawater  into  their  various  oxidation 
Slates.    Application  of  the  procedure  to  ultrafiltrates 
of  surface  water  samples  from  an  underwater  burst 
and  a  lagoon  bottom  burst  is  described.    Results  are 
presented  as  a  function  of  time  and  correlated  with 
physical  state  distributions  made  on  the  same 
samples.  (Author) 


Elementary  Particles 


California  U.  ,  Berkeley. 
X-RAY  YIELDS  FROM  u-MESONIC  ATOMS,  by 
M.   A.   Ruderman.    Rept.  on  Contract  AF  49(638)327. 
Dec  59,   38p.  23  refs.   AFOSR- TN-60- 118; 
AD-233  715. 
Order  from  LC  mi $3.  00.  ph$6.  30  PB  146  745 

The  interesting  suggestion  was  made  that  the  rapid 
drop  in  the  yield  of  K  X-rays  in  the  light  elements 
may  be  associated  with  the  capture  of  p-mesons  into 
the  metastable  2s -state.    The  mechanisms  for  making 
transitions  from  the  2s  to  the  Is  state  and  from  vari- 
ous p- states  into  the  2s  state  were  investigated  in  de- 
tail for  Li,   Be  and  B.    It  is  found  that  the  paradoxical 
reduction  of  K  X-rays  remains  unexplained. 


Cambridge  U.  (Gt.  Brit.) 
LOW  ENERGY  PION  PHENOMENA,  by  J.  Hamilton 
and  W.  S.  Woolcock.   Scientific  note  no.  2  on  Contract 
AF  61(052)233.   Oct  59.  33p.  43  refs.   AFOSR-TN- 
59-1314.  AD-234  215. 
Order  from  LC  mi$3.00.  ph$6.30  PB  146  739 

The  relation  between  low  energy  pion-nucleon  scatter- 
ing and  pion  photo- production  is  examined.    Correct 
extrapolation  to  threshold  of  both  the  f^  and  ^'  photo- 
production  data  gives  agreement  with  theory.   A  re- 
cent new  method  for  analysing  the  scattering  data  is 
applied,  giving  a^as  0.178,  a3s:  -0.87,  and  reasonable 
agreement  with  the  Panofsky  ratio  P=  1.5  is  obtained. 
An  inner  Coulomb  correction  to  the  scattering  data 
helps  to  improve  this  agreement.  The  possibility  of 
detecting  a  TT-r/" interaction  by  low  energy  pion  scat- 
tering is  examined.    A  new  dispersion  relation  con- 
nects the  s-  and  p-wave  phase  shifts  at  low  energies; 
this  relation  excludes  some  well  known  sets  of  phase 
shift  curves.   (Author) 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
UPPER  BOUNDS  ON  SCATTERING  LENGTHS  FOR 
STATIC  POTENTIALS,  by  Larry  Spruch  and  Leonard 
Rosenberg.    Rept.  on  Contract  AF  19(604)4555. 
Oct  59,  34p.  25  refs.    Research  rept.  no.  CX-43, 
AFCRC-TN-59-669;  AD-233  305. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  566 

It  is  shown  that  in  the  zero  energy  scattering  of  a 
particle  by  a  center  of  force,  where  no  bound  state 
exists,  the  Kohn  variational  principle  provides  an 
upper  bound  on  the  scattering  length.   A  bound  may 
also  be  obtained  from  Hulthen's  method,  althou^  with 
the  same  form  of  trial  funaion  the  Kohn  result  will  be 
lower  (and  therefore  better)  than  the  one  obtained 
from  the  Hulth^n  principle.   The  Rubinow  formulation 
need  not  provide  a  bound;  for  those  calculations  which 
have  been  performed  in  this  form,  the  results  may  be 
converted  without  any  further  calculations  so  that  they 
correspond  to  the  Kohn  form,  and  therefore,  under 
the  circumstances  considered,  do  give  a  bound.   Anal- 
ogous results  hold  for  states  of  non-zero  orbital 
angular  momentum.   (Author) 
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Institute  of  Theoretical  Physics,  Stanford  U.  ,  Calif. 
HIGH  ENERGY  ELECTRON- ELECTRON  SCATTER- 
ING, by  Yung-Su  Tsai.    Technical  note  no.   16  on  Con- 
tract AF  49(638)388.   May  ^O,  69p.  26  refs.  AFOSR- 
TN-60-546. 
Order  from  LC  niiJS.  90,  pli$10.  80  PB  148  163 


The  radiative  corrections  to  the  electron- electron 
scattering  toordera3  are  calculated  for  (1)  the  collid- 
ing beam  experiment  and  (2) 
the  target  electron  is  at  rest  i 


tions  from  high  energy  real  ]  )hotons  are  included.  The 
two  photon  exchange  diagrar  is  are  found  to  give  only 
negligible  contributions  to  il  e  cross  sections  after  in- 
frared cancellation.  The  el  feet  due  to  the  possible 
breakdown  of  quantum  electrodynamics  is  discussed, 
preliminary  study  on  the  el(\:tron-positron  colliding 
beam  experiment  involving  v  ar ious  interactions  is 
made.  The  vacuumpolarizations  involving  heavier 
particles  than  an  electron  [tair  in  the  closed  loop 
are  investigated.    (Author) 


Maryland  U.  ,  College  Park 
ON  THE  DECAY  INTERAQTION 
PARTICLES,  by  B.   Sakita  ( 
S.   Oneda.    Rept.  on  Contract 
16p.   20  refs.   Riysics  Dept 
AFOSR-TN-60-304;  AD- 234 
Order  from  LC  mi$2.  40, 


pli$3 


It  is  proposed  that  the  strergth  of  the  coupling  con- 
stants is  different  for  the  sirangeness  non-conserving 
and    strangeness  conservinj:  currents  in  the  scheme 
of  Fermi  interactions  of  an  ordinary  charged  current- 
current  type.    First,   the  consistency  with  experimen 
tal  results  is  analyzed  by  introducing  phenomenolog 
ically  the  direct  An  interacfion  which  satisfies  the 
|a  I(-l/2  rule  in  addition  to 
mary   Fermi  interaction, 
derivation  of  this  interaction  as  the  effective  inter- 


the  experiment  in  which 
initially.   Thecontribu- 


OF   STRANGE 
J.  of  Wisconsin)  and 
AF  49(638)24.    Feb  60, 
Technical  rept.  no.  165; 
727. 
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he  usually  assumed  pri- 
Ihen,  the  possibility  of  the 


action  of  the  primary  Ferm 
cussed.  (Author) 


interactions  is  dis- 


New  York  U  .  Coll .  of  Eng  neering .  N .  Y . 
A  THOMAS- FERMI  TECHNIQUE  FOR  DETERMINING 
CHARACTERISTICS  OF  AlIkALI  ATOMS  WITH  EX- 
QTED  VALENCE  ELECTIONS,  byHarveyJ.  Brudner. 
Technical  repx.  no.  4  on  Cohtract  Nonr-285(15). 
I  July  59,  147p.  78  refs.  AI^-228  163. 
Order  from  LC  mi$7.20,  i^22.80  PB  146  968 

A  technique  is  developed  for  the  calculation  of  excited 
state,  one-electron  wave  functions  which  is  based  on 
the  Thomas -Fermi  statistical  theory  of  the  atom.  The 
case  most  immediately  applicable  to  calculation  via  a 
Thomas -Fermi  technique  isjthat  of  an  alkali  atom  with 
an  excited  valence  electron  jsince  the  remaining  elec- 
trons form  a  full,  symmetric  core,  all  of  whose  elec- 
trons are  in  the  ground  state.  The  technique  developed 
allows  for  correction  for  the  penetration  of  the  excited 
electron's  wave  function,  ar|d  for  semi -empirical  cor- 
rection of  polarization  and  eocchange  effects.  A  special, 
very  accurate,  numerical  technique  for  solving  the 
Thomas -Fermi  differential  $ystem  for  an  arbitrary 
positive  ion  is  described.  T!he  Thomas-Fermi  po- 
tential is  then  used  as  a  central  field  in  the  Schrttdin- 
ger  equation  together  with  the  Heisenberg  type  of  po 


larization  energy  correction 


Angular  dependence  is 


assumed  to  be  capable  of  sep>aration  (an  approximation 
also  made  in  Hartree  theory),  and  2  basic  techniques 
for  solving  the  radial  Schrbdinger  equation  are 
discussed.  (Author) 


Nuclear  Development  Corp.  of  America,  White 

Plains,  N.  Y. 
CONTINUUM  THEORY  OF  GAMMA  RAY  SPECTRA 
FOLLOWING  INELASTIC  SCATTERING,  by  E.  S. 
Troubetzkoy.    Final  rept.  for  17  Dec  58-30  Sep  59  on 
Contract  DA  18-I08-405-cml-295.    I  Nov  59.   12p. 
NDA  2111-3.  Vol.  B;  AD- 233  928. 
Order  from  LC  ml$2.40,  ph$3.30  PB  146  778 

A  theory  prediaing  gamma -ray  spectra  following 
inelastic  scattering  of  fast  neutrons  is  derived  on  the 
t>asis  of  the  continuum  model.   The  problem  is  re- 
duced to  integrals  over  the  solution  of  a  fourth  order 
differential  equation.   (Author) 


Weizmann  Inst. ,  of  Science  (Israel). 
RESEARCH  ON  THE  INTERACTION  OF  VERY 
HIGH  ENERGY  COSMIC  RAY  PARTICLES.  Technical 
final  rept.  for  1  Apr  58-30  Sep  59  on  Contract 
AF  61(052)58.  [1959]  40p.   32  refs.  AFCRC-TR-60-2U 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  706 

The  work  performed  under  this  contract  is  reported  in 
three  sections:  The  Excited  Nucleons'  Model  of  Meson 
Production.  On  the  Radiation  of  Mesons  with  a  Constant 
Transverse  Momentum  P^  in  Cosmic  Ray  Jets.  Nu- 
clear Interaction  of  Heavy  Cosmic  Ray  Particles  in 
Photographic  Emulsion. 


Instruments  and  Installations 


Armour  Research  Foundation,  Chicago,   111. 
RESEARCH  ON  SCINTILLATION  CRYSTALS  AND 
THEIR  ACTIVATORS.  I.    ZONE  MELTING  AND 
ZONE  LEVELING  OF  Lil(Tl).      U.    COMPACTION 
AND  ACTIVATION  OF  SCINTILLATORS.    III.   EF- 
FECT OF  COLOR  CENTERS  ON  THE  SCINTILLA- 
TION OF  Kl(Tl),  by  Harold  V.  Watts,  Robert  H. 
Bragg  and  others.   Rept.  for  1  June  56-14  May  58  on 
Contract  AF  33(616)3748.  July  58,  67p.   17  refs. 
WADC  Technical  rept.  58-380;  AD- 155  861. 
Order  from  OTS  $1.  75  PB  161  870 

In  the  preparation  and  growth  of  impurity  activated  in- 
organic scintillators  one  faces  the  problems  of  unde- 
sirable impurities  in  the  starting  material  and  of  diffi- 
culties in  many  host -activator  systems  in  maintaining 
uniform  activator  concentration  over  reasonable 
distances.    The  techniques  al  zone  melting  and  zone 
leveling  were  applied  to  the  preparation  of  thallium 
activated  lithium  iodide.    Lithium  iodide  was  success- 
fully purified  by  zone  melting;  and  a  thallium  doped 
ingot  prepared  by  zone  leveling  the  pure  lithium  iodide 
was  found  to  be  a  scintillator  of  optimum  pulse  height 
with  a  uniform  thallium  concentration,   maintained  for 
about  half  of  the  total  ingot  length  of  eight  inches. 
Many  of  the  problems  of  production  of  scintillators  by 
crystal  growth  methods  may  be  by- passed  by  the  suc- 
cessful application  of  the  high  pressure  compaction 
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technique  to  the  production  «  scintillators.    The  com- 
paction technique  allows  the  usage  of  diverse  activatior 
methods  in  the  preparation  erf  scintillators.    Some  of 
these  methods  have  been  investigated.    Since  the  cre- 
ation and  ionization  of  color  centers  are  processes 
which  compete  with  scintillation  for  the  energy  ab- 
sorbed from  the  impinging  nuclear  radiation,  a  corre- 
lation erf  luminescence  characteristics  versus  color 
center  concentrations  was  studied  to  gain  insight  into 
the  details  of  the  influence  of  defects  in  scintillators. 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
A  PORTABLE  LOW- LEVEL  ALPHA  COUNTER  FOR 
FIELD  USE,  by  Arthur  Lind  and  John  C.  Goshorn.Jr. 
Mar  60,   13p.  CWLR-2378. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  228 

A  proportional-probe  alpha- survey  meter  (Nuclear 
Chicago  model  2111)  has  been  modified  into  an 
encloscd-chamber-type  alpha  counter,  using  a 
multiplier-phototube,  alpha  scintillator,  and  a  hous- 
ing designed  to  accept  swipes.    The  modified  instru- 
ment is  both  reliable  and  sensitive  enough  to  detect 
very  low  levels  of  alpha  contamination.    The  major 
improvement  in  reliability  is  the  elimination  of  the 
air  probe  which  was  subject  to  high-voltage  leakage 
and  microphonics.    (Author) 


Materials  Lab.  ,  Wright  Air  Development  [Div.  ] 

Wright -Patterson  AFB,  Ohio. 
ATTEMPT  TO  EVALUATE  CHLORINATED  HYDRO- 
CARBON DOSIMETERS  BY  CROSS  CALIBRATING 
ELEVEN  GAMMA  RAY  SOURCES,  by  Robert  L. 
Kickmott,   Maurice  J.   Cote,   and  Philip  B.    Hemmig. 
Rept.  for  Mar  58-Nov  59  on  Materials  Analysis  and  • 
Evaluation  Techniques.    Nov  59.    18p.   WADC  Techni- 
cal note  59-401. 
Order  from  OTS  $0.  50  PB  161  875 

An  evaluation  of  the  chlorinated  hydrocarbon  dosim- 
etry system  of  Convair,   Fort  Worth  was  attempted. 
The  evaluation  consisted  of  two  phases.    The  first 
phase  tested  the  precision  of  the  dosimetry  system.  It 
involved  the  irradiation  of  thiry  five  single  dosimeters 
at  WAEX:;.    The  second  phase  was  intended  to  field  test 
the  dosimetry  system.    It  was  also  hoped  that  data 
from  this  phase  would  permit  the  cross  calibration  of 
the  participating  facilities.    Data  obtained  in  this  pro- 
gram is  presented  with  an  analysis  of  the  results. 
(Author) 


Materials  Lab.,  Wright  Air  Development  Div., 

Wright-Patterson  AFB,  Ohio. 
OPTICALLY  ACTIVE  ORGANIC  COMPOUNDS  AS 
HIGH  LEVEL  GAMMA  DOSIMETERS,  by  Stanley  M. 
Dec.    Rept.  for  Aug  58-June  59  on  Materials  Analysis 
and  Evaluation  Techniques.    Feb  60,  39p.  9  refs. 
WADC  Technical  rept.  59-711. 
Order  from  OTS  $1 .  00  PB  161  881 

This  project  was  initiated  in  order  to  develop  a 
dosimeter  system  which  could  extend  the  range  of 
current  dosimeter  methods.    A  new  technique  was 
used,  wherein  the  effeas  on  the  rotation  of  optically 


active  organic  compounds  were  determined  with 
gamma  radiation.    Data  was  presented  for  fourteen 
optically  active  compounds.   Several  potential  dosime- 
ter systems  were  uncovered  indicating  linear,  or  near 
linear  response  in  the  degradation  of  optical  activity 
as  a  function  of  total  gamma  dose  up  to  4  x  lO^^  ergs 
gram'l  carbon.    Further  investigation  is  recommended 
to  develop  the  systems.   Calibration,  reproducibility, 
sensitivity  to  impurities,  dose  rate  dependence,  and 
irradiation  to  higher  dose  levels  are  factors  which 
should  be  considered.   (Author) 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 

RECYCLING  DOSERATE  METER  RGI-20,  by 

E.  J.   Wesley  and  T.   L.   Sheridan.  18  May  59,  29p. 

2  refs.   Research  and  development  technical  rept. 
USNRDL-TR-323;  AD-220  474. 
Order  from  LC  mi $2.  70.  ph$4.  80  PB  148  372 

A  hybrid  tube  plus  transistor  blocking  oscillator  sys- 
tem was  adapted  to  a  high  range  gamma  doserate 
meter  for  disaster  survey  applications.    The  instru- 
ment features  single  battery  operation,  a  hermetically 
sealed  input  consisting  of  the  ion  chamber  detector 
and  electrometer  tube,  and  low  impedance  range 
switching  at  the  meter.    Included  is  a  summary  of  the 
design  criteria  and  formulas  for  both  the  ion  chamber 
detector  and  the  recycling  circuit,  with  particular 
reference  to  the  mechanism  of  compensation  for 
battery  voltage  and  ambient  temperature  changes.  The 
calibration  setting  for  the  instrument  is  maintained 
within  5%  for  battery   voltage  drift  from  1.  5  to  1.  1  v 
and  temperature  changes  from  55°C  to  -40°C. 
(Author) 


Nuclear  Science  and  Engineering  Corp.  ,   Pittsburgh, 

Pa. 
OPERATION  AND  MAINTENANCE  MANUAL.    8- 
COUNTER  LOW  BACKGROUND  NUCLEAR  RADI- 
ATION MEASUREMENT  SYSTEM.    Final  rept,  on 
Contract  AF  19(604)3874.    18  Jan  60,   54p.   AFCRC 
TR-60-112;  AD-233  727. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  146  382 

The  8-counter  low- background  nuclear  radiation 
measurement  system  is  a  device  designed  to  measure 
minute  quantities  of  radioactivity.    Each  counter  is  in- 
dependent of  the  other  counters,  both  electronically 
and  mechanically,   so  that  the  individual  sample 
changes  may  be  made  in  any  counter  without  disturb- 
ing operation  of  the  other  counters.    Thus,  in  addition 
to  providing  a  means  of  measuring  levels  of  radio- 
activity that  are  not  easily  measured  by  conventional 
detection  devices,  the  system  provides  for  efficient 
use  of  the  equipment  by  allowing  eight  samples  to  be 
counted  at  one  time  for  the  relatively  long  counting 
fjeriods  required  to  obtain  a  statistically  sufficient 
number  of  counts.  (Author) 
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Combustion  Engineering, 
OXYGEN  REMOVAL  F 
A  COPPER  AMMINE  COMPLEX 
by  A.    S    Pbwell  and  E.    V. 
Contract  DA  44-192-eng 
CEND/2407/RS/68. 
Order  from  LC  mi $2.  40,  hh%3.  30 


•RCV1 


11 


Tests  of  a  copper  ammine 


Inc.  ,   Windsor,   Conn. 
REACTOR  WATER  BY 
EXCHANGE  RESIN. 
Falcone.    Rept.  on 
18  Dec  59.   13p.   5  refs. 

PB  147  042 


complex  exchange  resin 


were  made  by  flowing  eithcT  air  or  oxygen- saturated 
water  throtj|ch  a  30  in.   lonj;  glass  column  containing 
0.00018  ft. ^(50  ml)  of  the  resin  at  the  start  of  each 
test.    Water  flows  of  6,   8  i  nd  12  gpm/ft.3  (41.  6,   55.  5 
and  83.  3  ml/min)  at  120.    150.    175  and  200OF  and 
pH's  6,   7  and  8  were  used.    Oxygen  in  inflowing 
water  was  determined  by  tjie  Winkler  method;  that  in 
water  leaving  the  bed  by  thi?  Indigo- Carmine  method. 
Flow  was  continued  until  effluent  reached  0.  1  ppm 
oxygen.    T^e  amount  of  ox>|gen  removed  did  not  vary 
with  change  in  flow  rate,  pH  or  temperature.    Some 
resin  broke  down  during  rins,  particularly  at  the 
highest  temperature,   causing  high  pressure  drops 
and  low  oxygen  removals.    Total  solids  in  effluents 
ranged  from  8  ppm  at  the  start  of  a  run  to  111  ppm  at 
the  end.     Analyses  of  efflu  ?nt  water  showed  a  max- 
imum of  1.  2  ppm  copper  content.    Regeneration  of 
the  resin  columns  was  complex  and  caused  leaching 
of  copper  oxides.    Successive  regenerations  caused 
the  resin  to  break  down  int^  fines  which  blocked  flow 
through  the  column. 


Institute  of  Engineering  Research,   U.  of  California. 
Berkeley. 

THE  ELASTIC- PLASTIC  cIyLINDER  SUBJECTED* 

TO  RADIALLY  DISTRIBUTED  HEAT  SOURCE, 

LATERAL  PRESSURE  AN[i  AXIAL  FORCE  WITH 

APPLICATION  TO  NUCLEviR  REACTOR  FUEL 

ELEMENTS,   by  T.   B.   Kammash,   S.   A. 

P.  M.   Naghdi.    Technical  njpt.   no.    1  on  Contract 

DA  04-200-ORD-17I,   continuation  of  U.  of  Michigan 

Contract  DA  20-018-ORD- |4447. 

14  refs.   Series  130,   issue 

AD-226  197. 

Order  from  LC  mi $3.  00,  pi$6.  30  PB  148  437 


Murch.  and 


July  59.   40p. 
;  OOR  rept.   2275.  1-E; 


Tre 


The  elastic-plastic  deformation 
the  presence  of  a  distribute! 
jected  to  a  lateral  pressure 
considered  in  detail  using 
associated  flow  law.   and  a 
Particular  attention  is  given 
in  which  the  radial  stress, 
is  the  intermediate  principa 
suits  are  applied  to  the  cyli 
fuel  element  in  the  state  of 
radially  distributed  Gaussi 
its  fissionable  interior.    Th< 
closed  form  in  terms  of  the 
the  incomplete  gamma  funct 
3  stages  of  plastic  deformat 
domain  consists  of  2 
with  different  stress  fields 
propagation  which  expand 
the  cylinder:  in  stage  II  the 
while  the  inner  plastic  zone 


iai 


concen  Tie 


out 


of  a  solid  cylinder  in 
heat  source  and  sub- 
p  and  an  axial  force  F  is 

sea's  yield  function,  its 
linear  work -hardening  law 
to  the  class  of  problems 
and  not  the  axial  stress, 
stress.    The  general  re- 
drical  nuclear  reactor 
ilane  strain  with  a 
heat  source,  acting  in 
solution  is  expressed  in 
exponential  integral  and 
on  and  is  found  to  exhibit 
on.    In  stage  I  the  plastic 
and  adjacent  zones 
4nd  different  rates  of 
ward  from  the  center  of 
lastic  domain  vanishes, 
continues  to  propagate; 


and  in  stage  III  a  third  plastic  zone  is  formed  at  the 
outer  radius  which  propagates  inward.     Throughout 
the  deformation  the  states  of  stress  are  found  to  ex- 
hibit regular  progression.    A  numerical  example  is 
included.  (Author) 


Nepa  Div. ,  Fairchild  Engine  and  Airplane  Corp. , 

Oak  Ridge,  Tenn, 
THE  NEPA  CRITICAL  EXPERIMENT  FACILITY: 
MATERIALS  FOR  ANP  ZERO  POWER   REACTOR 
EXPERIMENTS,  by  F.  T.  Bly.    16  Apr  51,  declassified 
31  Aug  57,   47p.  NEPA  1829,  Appendix  C  of  NEPA  1769. 
Order  from  LC  mi  $3.  30,  ep$9.  30  PB  149  472 

Contents: 

Geometry  of  zero  power  reactor  blocks 

Quantity  of  materials 

Purity  of  materials 

Density  of  materials 

Cost  of  materials 


Nuclear  Reactions 


Avco  Research  Lab.  ,  Everett.  Mass  . 
LOW  ENERGY  ELASTIC  SCATTERING  ON  ELEC- 
TRONS BY  OXYGEN  AND  NITROGEN,  by  P.  Hammer- 
lind.  W.  W.  Shine.  andB.  Kivel.  Rept.  on  Contract 
AF  04(645)18.  Mar  57.  19p.  9  refs.  Research  rept.  6 
(formerly  Research  note  31)  AD- 150  621 . 
Order  from  LC  mi$2.40.  ph$3.30  PB  147  395 

The  elastic  scattering  of  slow  electrons  by  O  and  N  is 
calculated  by  the  method  of  phase  shifts .  The  Hanree 
potential  gives  a  cross  section  (2  x  10' 15  cm2)  for  O 
on  the  order  of  magnitude  needed  to  agree  with  the  ex- 
p)eriments  of  Lamb  and  Lin  in  air.   Since  the  Hartree 
potential  is  known  to  be  too  weak  as  it  neglects  ex- 
change and  polarization,  this  agreement  is  considered 
fortuitous .   Exchange  forces  are  introduced  by  a  new 
approximation  based  on  a  suggestion  of  Slater  for 
bound  atomic  states  .  The  exchange  approximation  is 
adjusted  to  fit  the  more  elaborate  calculation  of  Bates 
and  Massey  for  zero  energy  and  zero  polarization. 
The  addition  of  a  reasonable  polarization  force  results 
in  an  acceptable  potential  and  closer  agreement  with 
experiment.   A  similar  calculation  is  made  for  nitro- 
gen.  In  this  case  the  Hanree  potential  alone  gives  a 
cross  section  which  is  too  large.  The  inclusion  of  ex- 
change and  polarization  leads  to  better  agreement  with 
the  measurements  in  air.  (Author) 


Nuclear  Development  Corp.  of  America,  White 

Plains,   N.   Y. 
FAST  NEUTRON  CROSS  SECTIONS  OF  IRON, 
SILICON,  ALUMINUM  AND  OXYGEN,  by  E.   S. 
Troubetzkoy.    Final  rept.  for  17  Dec   58-30  Sep  59  on 
Contract  DA  18-108-405-cmI-295.    1  Nov  59,  58p. 
54  refs.    NDA  2111-3,  Vol.  C;  AD-233  939. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  146  779 

A  set  of  neutron  cross  sections  for  iron,  silicon, 
aluminum,   and  oxygen  has  been  prepared  for  energies 
up  to  18  Mev.    The  cross  sections  tabulated  include 
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trj,  fnu'  ^nn  >  ^nxt  <5'n'Y>  <^n(^/'  ^nn  (E,  E  ), 
iTnn'yiE,  Ey).  crn2n-  and  cross  sections  for  charged 
particle  emission.    (Author) 


12    Kil4    nl6 


Pennsylvania  U  . ,  Philadelphia  . 
TOTAL  GAMMA  ABSORPTION  IN  C^^,  N*^,  O 
AND  Al27  AT  20  MEV,   by  Edward  E.  Carroll,  Jr. 
Technical  rept.  no.  5  [6]  on  Contract  Nonr-551(17). 
Sep  59,  I30p.  107  refs.  AD-235  189. 
Order  from  LC  mi$6.30,  ph$19.80  PB  148  591 

Total  gamma  absorption  cross -sections  of  C^^  from 
20.0  to  21.15  Mev,  and  of  Nl4,  0^6,  and  Al27  from 
20.0  to  20.5  Mev.  were  measured  using  monochro- 
matic gamma  rays  .   A  direct  absorption  technique  was 
used  in  which  samples  were  placed  between  the  target 
of  an  electrostatic  generator,  and  large  sodium- iodide 
scintillation  detectors  .   Monochromatic  photons  from 
the  t3  (p,\)He4  reaction  were  varied  in  energy  by 
changing  the  energy  of  the  incident  protons  .  The  0^2 
cross -section  showed  pronounced  structure  with  reso- 
nances resolved  at  20.15  Mev,  20.46  Mev,  and  20.92 
Mev,  with  integrated  cross -sections  of  1 . 1 .  1 .0,  and 
6.6  Mev-miliibarns  respectively.  Oxygen  showed  a 
sharply  rising  cross-section  suggesting  a  strong  reso- 
nance peaked  above  aboui  20.5  Mev.  The  cross- 
sections  of  N^^  and  Al27  were  smooth  over  the  energy 
interval  investigated.  (Author) 


Vienna  U.   (Austria). 
ON  THE  RENORMALIZATION  OF  BETA  COUPLING, 
by  K.   Baumann  and  A.   Hdld.    Scientific  note  no.    1  on 
Contract  AF  61(052)265.    17  Nov  59.  5p.   5  refs. 
AFOSR-TN-60-26;  AD-232  391. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  712 

The  renormalization  of  the  vector  and  axial  vector 
current  is  calculated  for  a  single  Dirac  field  which  is 
coupled  to  itself.    A  nonlocal  Fermi-typ)e  interaction 
is  introduced  which  has  been  treated  by  Abrikosov  et 
al  (Phys.   Rev.   111:321.   1958).    In  the  limit  of  small 
nonlocality  the  renormalization  can  be  performed 
nonperturbationally.    The  vector  nonrenormalization 
and  an  axial  vector  renormalization  factor  are  found 
to  be  greater  than  one.  (Author) 


Radioactivity 


Cuyo  U. ,  Mendoza  (Argentina). 
THE  OSCILLOSCOPE  METHOD  OF  MEASURING 
NUCLEAR  HALF -LIVES,  by  I.  Bergstr&rn, 
E.  Bonacalza  and  others.   Technical  note  no.  2  on 
Contract  AF  61(052)118.    1  Feb  60,  39p.  23  refs. 
AFOSR-TN-60-295;  AD- 234  429. 
Order  from  LC  nu$3.00.  ph$6.  30  PB  146  643 

It  is  shown  that  the  modern  fast  oscilloscopes  now 
available  ccxnmercially  are  very  simple  and  powerful 
tools  tor  measuring  nuclear  halif- lives.   The  advan- 
tages and  the  limitations  of  the  method  are  discussed. 
In  order  to  illustrate  the  problems  which  are  associ- 
ated with  measurements  in  different  half- life  regions, 
seven  half- lives  associated  with  metastable  states  in 
nuclei  were  measured.   The  oscilloscope  method  can 
be  used  in  the  whole  rezion  where  conventional  delayed 


coincidence  technique  is  applicable.   A  very  great  ad- 
vantage of  the  oscilloscope  method  is  that  above  about 
1  JUS,  it  can  be  very  easily  used  as  a  multi -channel 
time  analyzer,  by  continuously  photographing  the 
events  on  the  oscilloscope  screen. 


Naval  Radiological  Defense  Lab.  ,   San  Francisco, 

Calif. 
ACTIVITY- SIZE  RELATIONSHIP  OF  FALLOUT 
PARTICLES  FROM  TWO  SHOTS,    OPERATION  RED- 
WING, by  H.   K.   Chan.    19  Feb  59,  71p.   10  refs. 
Research  and  Development  Technical  rept.   USNRDL- 
TR-314;  AD-233  607. 
Order  from  LC  mi $4.  50,  ph$12.  30  PB  146  474 

The  activity  of  coral  fallout  particles  was  studied  as 
a  function  of  individual  size.    Single  particles  from  2 
shots  at  Operation  Redwing  were  sized  and  identified 
as  being  of  a  spheroidal,   irregular  or  dendrite- like 
type  and  then  measured  for  gamma  activity.    Two  par- 
ticle size  parameters  were  employed,  equivalent 
projected  area  diameter  (D^)  and  maximum  diameter 
(Dm)-    The  study  shows  that  an  extensive  range  of 
activities  is  associated  with  each  size  and  size- type 
group.    Field  data  taken  at  one  station  indicate  that 
the  activities  of  a  size-type  group  follow  a  normal 
distribution.    According  to  the  same  data  the  activity 

varies  as  Dg  ^  and  D^^-  ^  for  irregular  particles, 
D^3.  7  for  spheriodal  particles,  and  Dm2-  ^  for  den- 
drite-like  particles.   (Author) 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Arctic  Aeromedical  Lab.  ,   Ladd  AFB,  Alaska. 
AN  EVALUATION  OF  SOME  SURVIVAL  GILL  NETS, 
by  T.   Saunders  English.    Mar  57,   14p.   3  refs.   Tech- 
nical note  AAL-TN-57-3. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  621 

This  study  was  to  examine  the  survival  gill  nets 
supplied  to  compare  the  types  of  nets  available  and  to 
find  a  quantitative  expression  of  the  amount  of  food  to 
be  expected  from  fishing  with  a  survival  net  in  at  least 
a  few  situations.    The  desirable  knowledge  seems  to 
include  information  on  whether  to  use  the  net  and. 
successively,  where,   how,  and  for  what  duration.   The 
appendix  is  crffered  in  an  attempt  to  supply  such  in 
iiiformation. 


Army  Chenucal  Warfare  Labs. .  Army  Chemical 

Center,  Md. 
THE  EXCHANGE  OF  RADIANT  ENERGY  BE- 
TWEEN CLOTHED  MEN  AND  A  DESERT 
ENVIRONMENT,  by  A.  A.  Woodward,  W.  V.  Blevins, 
and  C.  M.  Greenland    Feb  60,  47p.  22  refs.  CWLR- 
2354. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  029 

Direct  measurements  were  made  of  the  intensity  of 
direct  solar  radiation  and  of  sources  of  diffuse  radia- 
tion in  a  desert  environment.    These  showed  complex 
diurnal  variation,  but  followed  a  regular  pattern 
from  day  to  day.    The  contributions  of  each  source 
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to  the  thermal  load  on  clothe< 
Despite  large  differences  in 
radiation  and  diffuse  radiatibn 
heat  absorbed  by  clothed  mqn 
sources  is  about  the  same. 


men  was  also  measured, 
intensity  between  solar 
the  actual  amount  of 
from  each  of  these 
(Author) 


Material  Lab.  ,  New  York  Naval  Shipyard,  Brooklyn 
INVESTIGATION  OF  CURRENT  COMMERCIAL 
DEVELOPMENTS  IN  SUNGl^SSES  WITH  POSSIBLE 
APPLICATIONS  FOR  MILITIARY  USE.  bv  L.   Banet. 
Final  rept.   30  Dec  58,  3lp 
5898-2;  AD-225  236L. 
Order  from  LC  mi$3.  00,  pri$6.  30 


mat<  ria 


o'red 
Mas 


Data  on  lens  and  frame 
from  twelve  manufacturers, 
transmission  characteristic 
and  current  prices.  The  on 
in  the  survey  was  the  impr 
of  polarized  lenses,  which 
oratory  experiments;  no  s 
plastic  frame  materials  was 
of  a  satisfactory  substitute 
specified  in  Jan-G-475,  cri 
desired  improvements  in  de^ 
railitarv  suoglasses. 


jigii 


6  refs.   Lab.  Project 


PB  147  241 


far 


tc 


Is  were  received 

including  visible  light 

c^tical  tolerances, 

improvement  noted 

abrasion  resistance 

corroborated  by  lab- 
ificant  improvement  in 
observed.    In  the  absence 

the  military  sunglass 
ria  were  developed  for 
ign  and  materials  of 


Material  Lab. ,  New  York   •laval  Shipyard,  Brooklyn, 
N.  Y.  ] 

A   LENS  SYSTEM  FOR  THE  MIUTARY  GENERAL 


PURPOSE  GOGGLES,  by  L 
Final  rept.  24  Sep  59,  30p. 
AD- 235  272. 
Order  from  LC  mi$2.70,  phfe4.80 


Janet  and  M.  Kleinman. 
11  refs.    Lab.  Proj.  6159; 


PB  147  251 


lens  system  was  initiated 
arise  from  fogging.   The 


The  development  of  a  double 
to  meet  the  objections  which 
literature  was  reviewed  for  the  purpose  of  eliciting 
useful  methods  for  reducing! fogging;  anti-fog  coatings, 
anti-dim  discs,  double- layei"  lenses,  various  types  erf 
air  circulators  and  electrically  heated  coatings  were 
employed  with  varying  degr«^es  of  success.    As  a  satis- 
factory solution  to  the  foggirig  problem,  a  rubber  gas- 
ket adapter  was  designed  wh|ch  fits  over  the  standard 
frame  and  which  secures  a  Second,  spare  lens  of  the 
kit  above  the  standard  lens.   Two  additional  modifica- 
tions of  the  double- lens  are  (suggested  to  improve  the 
effectiveness  of  the  system:  The  first  is  a  thermo- 
double  lens  utilizing  metallic  coatings,  and  the  second 
involves  use  of  anti-dim  inserts  of  an  Ansco  material. 
f*rototypes  at  coated  lenses  ^nd  anti-dim  inserts  were 
fabricated.   (Author) 


PHYSICS 


Texas  U.  ,  Austin. 
EFFECTS  OF  PRESSURE  ON  PROTON  SPIN- LATTICE 
RELAXATION  IN  SEVERAL  ORGANIC  LIQUIDS,  by 
A.  W.  Nolle  and  P.  P.  Mahendroo.    Technical  rept.  no. 
10  on  Contract  Nonr- 375(05),    6  Aug  59,   I6p.   13  refs. 


AD-225  928. 

Order  from  LC  mi$2.  40,  ph$3.  30 


PB  148  142 


The  prvXon  longitudinal  nuclear  magnetic  resonance  re- 
laxation time  (Ti)  is  measured  at  29  mc  for  pressures 


up  to  1400  kg/cnv^  in  degassed  samples  of  toluene, 
benzene,  cyclohe-tane,  methyl  iodide,  1, 1,  l-trichlorj- 
ethane,  n-heptane,  and  chloroform.    The  results  are 
compared  with  data  of  Benedek  and  Purcell  [J.  Chem. 
Phys.  22:2003,   1954],  who  found  for  several  liquids 
that  Ti  decreases  with  pressure  much  less  rapidly  than 
the  reciprocal  of  the  viscosity.    For  globular  and  linear 
molecules  (e.  g. ,  methyl  iodide,  n-heptane),  the  earlier 
conclusions  are  not  affected  by  use  of  degassed  samples. 
For  the  aromatic  molecules,  however,  Tj  in  degassed 
samples  varies  roughly  with  the  reciprocal  viscosity  or 
the  self-diffusion  coefficient,  contrary  to  the  result  ob- 
tained without  degassing.    This  is  taken  to  mean  that 
rotational  and  translational  jump  rates  are  reduced  by 
comparable  amounts  upon  application  of  pressure  to 
these  liquids.    (Author) 


Acoustics 


Armed  Forces -NRC  Committee  on  Hearing  and 

Bio- Acoustics,    St.    Louis,   Mo. 
CHABA  ANNUAL  REPORT  NO.    6,   by 
Hallowell  Davis,   Donald  H.   Eldredge,  and  Shirley  K. 
Hirsh.   Technical  rept.   no.    16,    1  June  58-31  May  59, 
on  Contract  Nonr- 1151(01).  June  59,  46p.   24  refs. 
AD-219  759. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  692 

See  also  PB  142  548 


David  Taylor  Model  Basin,  Washington,   D.   C. 
THE  NEAR -SOUND  FIELD  OF  TURBULENCE,  by 
G.  J.   Franz.  Oct  59,   38p.   24  refs.   Rept.  982. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  855 

General  expressions  for  the  velocity  potential,  particle 
velocity,   instantaneous  sound  pressure,   mean -square 
sound  pressure,  and  sound  intensity  for  the  sound  gen- 
erated by  turbulence  are  derived,  starting  from  Light- 
hill's  fundamental  relations  for  the  density  fluctuations 
in  the  medium  outside  a  turbulent  region.    The  dipole 
radiation  f»om  the  turbulent  boundary  layer  of  a  rigid 
boundary,  the  quadrufXDle  radiation  from  isotropic  tur- 
bulence, and  the  lateral  quadrupole  radiation  from  tur- 
bulence in  the  presence  of  a  large  mean  shear  are  dis- 
cussed.   The  frequency  spectra  and  directional  patterns 
of  the  sound  observed  at  points  in  the  sound  field  that 
are  much  less  than  a  wavelength  from  multipole  sound 
sources  are  shown  to  differ  significantly  from  the  fre- 
quency spectra  and  directional  patterns  of  the  sound  ob- 
served at  points  in  the  sound  field  that  are  many  wave- 
lengths from  the  multipole  sound  sources.  (Author) 


General  Applied  Science  Labs.  ,  Inc.  ,  Westbury, 

N.  Y. 
THE  OSCILLATION  AND  NOISE  OF  AN  OVER- 
PRESSURE SONIC  JET,  by  Andrew  G.  Hammitt. 
Rept.  on  Contract  AF  49(638)194.    Nov  59,  40p. 
4  refs.  GASL  Technical  rept.   no.    137;  AFOSR-TN- 
59-1307;  AD-233  878. 
Order  from  LC  mi$3.  00,  ph$6.  30         PB  146  364 

A  series  of  experiments  on  plane  2-dimensionaI  and 
axially  symmetric  over  pressure  sonic  jets  was  per- 
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formed  to  study  the  oscillating  behavior  of  the  jet 
and  accompanying  sound  field.    Shadowgraphs  were 
obtained  which  show  the  oscillations  and  generation 
of  the  sound  waves  for  the  plane  2-dimensional  jet 
in  some  detail;  but  similar  results  could  not  be  ob- 
tained for  the  axially  symmetric  jet.    Measurements 
from  these  pictures  show  that  the  oscillating  jet  and 
sound  fields  can  be  described  in  terms  of  the  length 
of  the  shock  wave  cells.    The  importance  of  the  sound 
waves  acting  upon  the  base  of  the  jet  is  demonstrated, 
and  it  is  found  that  the  jet  can  be  stabilized  by  shield- 
ing its  base  from  these  sound  waves,    (Author) 


Michigan  U.  Research  Inst. ,  Ann  Arbor. 
APPLICATIONS  OF  SIGNAL  DETECTABILITY  THEORY 
TO  PSYCHOPHYSICAL  RESEARCH:  A  BIBLIOGRAPHY, 
by  C.  D.  Creelman.    Technical  momo.  no.  79  on  Con- 
tract AF  19(604)2277.    June  60,   15p.   149  refs.  2659-10- 
T;  AFCCDD-TN-60-14. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  802 


Michigan  U.  Reseaxch  Inst. ,  Ann  Arbor. 
DETECTION  OF  SIGNALS  OF  UNCERTAIN  FRE- 
QUENCY, by  C.  D.  Creelman.    Technical  memo.   no. 
71  on  Contract  AF  19(604)2277.    Sep  59,  25p.   10  refs. 
2659-5-T;  AFCRC-TN-59-60. 
Order  from  LC  mi$2.  70,  phH  80  PB  148  800 

Alternative  models  for  extension  of  frequency  sensi- 
tivity in  human  observers  are  discussed.    One  decision 
procedure  for  a  multiple  filter  model  is  considered  in 
some  detail  as  a  general  model  for  decision  situations 
in  which  each  available  response  specifies  a  subset  of 
the  signal  alternatives.    Two  experiments  were  con- 
ducted in  an  attempt  to  choose  between  a  sweeping- 
filter  model  and  a  multiple- filter  nKxlel.    Detection  in 
a  two- alternative  forced- choice  experiment  in  which 
the  signal  could  be  one  of  two  possible  signals  was 
measured  as  a  test  of  the  two  models.    The  data,  in 
connection  with  other  available  studies,  are  taken  to 
show  the  need  for  a  more  complex  nKXiel  for  auditory 
discrimination.    (Author) 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
ITIE  THEORY  OF  SIGNAL  DETECTABILITY  AS  IN 
INTERPRETIVE  TOOL  FOR  PSYCHOPHYSICAL  DATA 
by  W.  P.  Tanner,  Jr.  Technical  momo.   no.  78  on  Con- 
tract AF  19(604)2277.    May  60,  33p.  12  refs.  2659-9-T; 
AFCCDD-TN-60-13. 
Order  from  LC  mi^3.  00,  ph^.  30  PB  148  801 

The  theory  of  signal  detectability  is  examined  from  the 
standpoint  of  determining  a  set  of  satisfactory  assunp- 
tions  for  the  purpose  of  developing  an  interpretive  tool 
for  use  in  psychophysical  experiments.    It  is  concluded 
that  the  assumption  that  the  observer  atten^Jts  to  maxi- 
mize the  expected  value  of  the  outcome  of  the  experi- 
ment is  satisfactory  for  this  purpose,  and  that  a  set  of 
physical  conditions  can  be  established  which  justify  a 
confutation  of  the  detectability  of  a  signal  in  noise 
based  on  a  finite  sanr^ling  plan  involving  2 WT  amplitude 
values  over  the  open  interval,  O  to  T.    (Author) 


Middle  Tennessee  State  Coll.  ,  Murfreesboro. 
SOUND  ABSORPTION  IN  THE  HALOGEN  GASES,  by 
F.   D.   Shields.    Final  rept.  on  Relaxation  Process  in 
Gases,   Contract  Nonr-2347(00).    [1959]  20p.   16  refs. 
AD-225  391 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  576 

Apparatus  has  been  constructed  for  measuring  sound 
absorption  by  the  tube  method  in  corrosive  gases  at 
high  temf>eratures.    This  apparatus  has  been  used  to 
measure  sound  absorption  in  chlorine,  bromine  and 
iodine  vapors  at  temperatures  between  25  and  256°C. 
The  measurements  revealed  vibrational  relaxation 
absorption  peaks  in  all  the  gases.    In  CI9  the  relaxa- 
tion times  varied  from  4.  90  psec  at  250C  to  1.  55  fjsec 
at  255°C.    In  Br2  the  variation  was  from  0.  854  psec  at 
28^0  to  0.  460  MSec  2560C.    In  I2  the  relaxation  time 
was  almost  independent  of  temp)erature,  changing  only 
from  0.  106  to  1.  102  psec  when  the  temperature 
changed  from  112  to  253°C.    The  heights  of  the  ab- 
sorption peaks  were  adequately  predicted  by  assuming 
the  relaxing  vibrational  specific  heat  to  be  C^  -  7/2  R. 
Neither  the  Schwartz- Herzfeld  nor  Cottrell-Ream 
theoretical  equations  for  the  relaxation  time  accu- 
rately predict  the  measured  variation  with  temperature, 
molecular  mass  and  vibrational  frequency.  (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
BIOLOGICAL  ENVIRONMENT  AS  RELATED  TO 
THE  TRANSMISSION  OF   SOUND  IN  THE  SEA.    THE 
DEEP  SCATTERING  LAYER,   by  Giorgio  Soli. 
28  July  59,   18p.   37  refs.   NOTS  TP  2309;  NAVORD 
rept.   6581;  AD-226  614. 
Order  from  LC  mi$2.  40,  ph$3.  30  P«  148  447 

The  deep  scattering  layer  is  formed   by  a  concentra- 
tion of  marine  animals  living  at  a  depth  of  300-800 
meters.    It  can  be  found  in  every  part  of  the  world  and 
has  the  characteristic  of  performing  a  diurnal  verti- 
cal migration  of  several  hundred  meters.    Only 
planktonic  animals  and  certain  fishes  may  show  a  ver- 
tical migration  of  the  type  pecular  to  the  deep  scat- 
tering layer.    The  organisms  that  constitute  the  layer 
have  not  been  clearly  identified. 


Psycho- Acoustic  Lab. ,  Harvard  U. ,  Cambridge, 

Mass. 
PERIODIC  STATUS  REPORT  XXXIII.    Rept.  for 
16  Nov  58-15  May  59  on  Contract  Nonr- 1866(15). 
15  May  59,   21p.  77  refs.   PNM-82 
Order  from  LC  mi$2.  70,  phH  80  PB  146  685 

The  list  of  reports  published  here  starts  with  PNR-151 
(Psycho- Acoustic  Navy  Report)  and  contains  refer- 
ences to  all  research  published  since  mid- 1954. 
Copies  c€  the  full  list  (PNR-1  to  the  present)  are 
available  on  request.    The  designation  "PAL"  in  this 
list  indicates  that  the  report  was  reproduced  and  dis- 
tributed directly  by  the  Psycho- Acoustic  Laboratory. 
When  no  date  of  publication  is  given,  it  indicates  tha' 
the  article  has  not  yet  appeared  in  print.  (See  also 
PB  144  685) 
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Electricity  and  Magnetism 

Army  Signal  Research  sind  Development  Lab. , 

Fort  Monmouth,  N.J.     I 
ANTENNA  PROBLEMS  Op  MEASUREMENT  OF  THE 
AIR -EARTH  CURRENT,  by  Heinz  W.  Kasemir  and 
Lothar  H.  Riihnke.    15  Apt  59,  16p.  3  refs.    USASRDL 
Technical  rept.  2022;  ADt228  435. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  342 

The  antenna  used  to  collect  the  air -earth  current  often 
distorts  the  lines  of  curre^nt  flow  in  the  air.    It  also 
introduces  other  voltage  sjources  such  as  the  volta 
ptatential  from  the  wire  or  metal  plate  or  piezoelectric 
charges  from  cables  and  insulators.   These  voltage 
sources  may  make  the  measurement  of  the  air-earth 
current  faulty.   This  report  shows  under  what  condi- 
tions a  true  current  meas^u-ement  is  achieved  and  how 
the  influence  of  the  volta  potential  and  piezoelectric 
effect  can  be  avoided.   A  inethod  is  described  whereby 
the  model  factor  of  even  complicated  antenna  forms 
can  be  determined  bv  a  siiliole  capacity  measurement. 
(Author) 


Research  and  Development 


Franklin  Inst.   Labs,  for 

Philadelphia,  Pa. 
DEVELOPMENT  OF  MAGNETOSTRICTIVE  AND  RE- 
LATED MATERIALS,   Fin^  progress  rept. ,  Part  2, 
10  Apr  52-9  Apr  54,  on  Contract  AF  18(600)302. 
[1954]  60p.  25  refs.   Rept.  no.   F-2306.  Part  2;  AFOSR 
TR-54-24. 
Order  from  LC  mi$  .  60,  6t\%9.  30  PB  146  528 

A  study  of  the  effects  of  th^  order -disorder  trans- 
formation was  made  on  allbys  with  compositions  near 
Ni3Mn,   Fe3Pt,  and  FePd3.  |  ^  ^^  Fe-Pd  alloys,  the 
work  was  extended  to  include  measurement  of  satura- 
tion moment  at  low  temperatures  and  of  the  long-range 
order  parameter.   The  kinetics  of  the  ordering  process 
in  Fe3Pt  alloys  were  studi^  at  temperatures  from 
450  to  750  C.    Resistivity  iieasurements  on  polycrys- 
talline  wires  were  used  to   oLlow  the  ordering  process. 


Geophysical  Inst. 
THE  EFFECT  OF  TOPOGRAPHY 
ON  TELLURIC  CURRENT^ 
V.   P.  Hessler.    Scientific 
AF  19(604)3075.    Apr  60, 
TN-60-431. 
Order  from  LC  mi$3.  90, 


U.   of  Klaska,  College. 

AND  GEOLOGY 
by  E.  M.   Westcott  and 
^ept.   no.   3  on  Contract 
25  refs.   AFCRC- 


The  electric  field  vectors  ^,  asSociated  with  telluric 

in  comparative  magnitude 
fferent  locations.    Large 


64p. 


pi$10.  80 


PB  148  017 


currents  are  known  to  vary 

and  principal  direction  at  d  _ 

differences  in  the  vectors  f  -om  several  Alaskan 
stations  prompted  a  study  th  determine  what  effect 
topography  and  geology  havfe  on  the  telluric  field. 
•  The  results  of  this  study  show  that  the  comparative 
magnitude  may  change  by  a  factor  of  five  and  the 
principal  direction  may  ranbe  over  33  degrees,  and 
in  one  extreme  case  70  degfees  in  the  area.    Model 
studies  using  a  resistor  netkork  were  made  to  deter- 
mine the  effects  of  some  siinple  topographic  and 
conductivity  configurations  jpon  the  telluric  field. 
Some  of  the  interesting  field  results  are  explained  on 
the  basis  of  the  model  studifes  and  the  resistivity 
measurements 


Institute  of  Research,  Lehigh  U  ,  Bethlehem    Pa 
IMPROVED  MAGNETIC  MATERIALS,  by  Ernest 
Costello.  Arnold  Holtzman,  and  Harry  Suprinick. 
Quarterly  progress  rept.   no.   2,   16  Oct  56-15  Jan  57 
on  Contract  DA  36 -039 -bc- 701 20.   [1957]  27p    12  refs 
AD- 138  072. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  365 

A  resume  of  the  theoretical  bases  for  the  work  on 
manganese  alloys  is  presented.    Additional  alloys  for 
the  MafC  phase  of  the  work  have  been  prepared  and 
are  now  being  homogenized.   Further  alloy  preparation 
in  the  MnjAlC  phase  of  the  work  has  included  a  nomi- 
nal MnsCoC  alloy  which  displayed  weak  ferromagne- 
tism  and  a  nominal  MnsAlC  alloy  showing  strong  fer- 
romagnetism.    The  X-ray  analysis  of  the  magnetic 
particles  extracted  from  the  MnsNiC  alloy  reported  on 
the  last  report  has  not  been  completed.   Specimens  of  a 
nominal  8%  Si-Fe-Si  alloy  have  been  prepared  for  de- 
termination of  the  ordering  temperature.    Progress 
has  also  been  made  in  spark  machining  rings  of  the 
same  alloy  for  magnetic  analysis  and  satisfactory 
metaUographic  techniques  appear  to  have  been  arrived 
at  for  the  microscopic  study  erf  these  alloys.   Further 
wort  on  slag  melting  of  alloys  is  underway.   Following 
reconstruction  of  the  magnetostriction  equipment  under 
the  supplement  to  the  preceding  contract  work  has  been 
progressing  on  adaptation  of  this  equipment  to  high 
temperature  magnetostriction  measurements.  (Author) 


Naval  Ordnance  Test  Station,  China  Lake    Calif 
INFLUENCE  OF   LIGHT  ON  FERROMAGNETISM,  by 
Julian  L.  Thompson.    6  Jan  58,   26p.  7  refs.    NOTS 
1935;  NAVORD  rept.  5840;  AD- 162  984. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  370 

Nearly  unmagnetized  samples  of  certain  iron -nickel 
alloys  are  rendered  slightly  more  or  less  magnetic  by 
the  aaion  of  light  falling  on  the  surface,  depending 
upon  the  magnetic  history  of  the  sample.   The  effect 
disappears  as  soon  as  the  light  is  removed,  the 
changes  taking  place  in  a  few  milliseconds.    Under  th^ 
same  conditions,  a  certain  iron-silicon  alloy  shows 
an  effect  which  remains  after  the  illumination  is  re- 
moved.   Mechanical  shock  will  produce  the  same 
effect  as  light.   The  response  to  light  is  roughly  pro- 
portional to  intensity  and  seems  to  be  largely  due  to 
the  red  and  near  infrared  portions  of  the  stiectrum 
(Author) 


Western  Ontario  U.  (Canada). 
FINAL  REPT.    FOR  1  SEPTEMBER  1958- 
30  AUGUST  1959.  ON  CONTRACT  NONR- 2665(00). 
by  R.   Stevenson.   30  Aug  59,  35p.  28  refs.  AD- 
226  027. 
Order  from  LC   mi^.  00,  ph^.  30  PB  148  191 

Magneto-optical  rotation  by  transmission  through  or 
reflection  from  solids  is  examined  by  the  classical 
free  electron  theory,  with  the  view  erf  taking  such  a 
measurement  using  fields  in  the  megagauss  range.    In 
general  the  rotation  is  a  markedly  non- linear  function 
of  the  magnetic  field,  and  in  some  cases  can  change 
in  sign  as  the  field  increases.    For  very  low  fields  the 
rotation  varies  directly  with  B,   but  in  the  high  field 
limit  the  rotation  varies  inversely  with  the  field.    For 
substances  in  which  the  intercollision  time  of  the 
electron  is  small,  measurments  at  the  Kerr  rotation 
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(i.  e. ,  by  reflection)  will  give  the  electron  mobility 
as  a  function  of  the  magnetic  field,  and  thus  will  give 
important  data  which  can  be  used  in  conjunction  with 
l(igh-field  magneto -resistance  experiments.  (Author) 


Electronics 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
ELECTRONIC  MATERIAL  SCIENCES  LABORATORY, 
by  E.   W.   Sampson  and  O.  N.  L.    Dennis  ton.   Status 
rept.   1  Dec  59.  203p.   43  refs.  AFCRC-TR-59-360; 
AD-233  841. 
Order  from  LC  mi$9.  30,  ph$31.  80         PB  146  349 


Airborne  Instruments  Lab. ,  Inc. ,  Mineola,  N.  Y. 
INTERFERENCE  BLANKER  MX-2024(XW-1)A'PA,  by 
Harold  Kurland.    Final  engineering  rept.  on  Contraa 
AF  30(602)1454.    Feb  58,   16p.  4  refs.    Rept. 
no.  3581-1;  RADC  TR-58-56;  AD-148  688. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  146  373 

A  pulse -interference  separator  and  blanker  for  the  re- 
duction of  random  pulse  interference  in  Normal  and 
MTl  video  has  been  investigated,  developed,  and  con- 
structed.  A  means  of  reducing  the  loss  of  information 
that  normally  results  when  operating  with  MTI  video 
is  incorporated  in  this  equipment.    (Author) 


Airborne  Instruments  Lab.  ,  Mineola,   N.  Y. 
NONLINEAR  ANTENNA  STUDY,  by  C.  O.  Ball. 
Technical  note  on  Contract  AF  30(602)1873.    Dec  58, 
28p.   Rept.   no.   5341 -TN-1;  RADC- TN- 58- 305; 
AD-148  975. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  594 

This  technical  note  presents  the  results  of  the  first 
stage  of  investigation  pursuant  to  a  study  concerned 
with  nonlinear  antenna  systems.    The  purpose  of  this 
first  stage  was  to  evaluate  the  A-J  characteristics  al 
self-adjusting  antennas.    A  self-adjusting  antenna  is  a 
system  of  antennas  with  a  combining  method  that  in- 
volves automatically  rephasing  the  inputs  so  that  the 
jammer  components  are  canceled  upon  additive  com- 
bination.   Effectively,  this  is  a  system  for  automati- 
cally placing  a  null  of  a  linear  array  on  a  jammer  lo- 
cation.   A  short  evaluation  was  also  made  of  a  related 
antenna  utilizing  an  analytic  solution  of  an  equation 
involving  the  jammer-plus-signal  phasor. 


David  Sarnoff  Research  Center,  Princeton,    N.  J. 
THERMIONIC  EMISSION  STUDIES,  by  G.  A.  Morton, 
A.  H.  Sommer  and  others.  Quarterly  rept.  no.   3, 
1  Apr-30  June  59,  on  Contract  DA  36-039-8C-78155. 
[1959]  49p.   17  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  272 

Thermionic  Emission:   Work  on  the  tungsten  bronzes 
has  been  discontinued  as  showing  insufficient  promise. 
The  reasons  for  this  decision  are  discussed.    Hot 
Electrqp  Emission  (HEE)  from  Silicon:  The  study  of 
Cs-treated  silicon  junctions  was  continued,   in  particu- 
lar the  effect  of  the  Cs  on  the  rectification  properties 


of  ttie  junction  and  the  change  of  HEE  with  time.    The 
relationship  of  HEE  threshold  voltage  to  breakdown 
voltage  was  investigated,  leading  to  a  preliminary  in- 
terpretation deviating  from  earlier  assumptions.  Meas 
urements  were  also  made  to  distinguish  the  resistance 
erf  the  juncticwi  from  the  resistance  of  the  silicon  in 
series  with  it.  (Author)  (See  also  PB  145  236) 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley . 
REaPROCITY  THEOREMS  FOR  ELECTROMAG- 
NETIC FIELDS  WHOSE  TIME  DEPENDENCE  IS 
ARBITRARY,  by  W.  J.  Welch.  Rept.  on  Contract 
N7onr- 295(29).  11  June  59,  15p.  4  refs.  Rept.  no.  88; 
^ries  no.  60,  issue  no.  237;  AD- 227  407. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  583 

Two  reciprocity  theorems  are  derived  which  are  valid 
for  fields  whose  sources  may  have  arbitrary  time  de- 
pendence. The  first  theorem  involves  the  electro- 
magnetic potentials ,  and  the  second  is  in  terms  of  the 
electric  and  magnetic  fields  directly.  In  both  cases  it 
is  necessary  to  make  use  of  the  advanced  as  well  as 
the  retarded  solutions  to  Maxwell's  equations.   Some 
properties  of  the  theorems  are  discussed,  and  as  an 
application,  the  second  is  used  to  derive  a  variational 
expression  for  scattering  of  electromagnetic  waves 
from  a  jjerfect  conductor.  (Author) 

I 

Michigan  U.  [Research  Inst.]  Ann  Artwr. 
SOME  GENERAL  PROPERTIES  OF  THE  HEARING 
MECHANISM,  by  W.  P.  Tanner,  Jr.,  J.  A,  Swets  and 
others  .  Technical  rept.  no.  30  on  Contract  DA  36- 
039-SC-63203.  Mar  56,  lOOp.  41  refs.  2262-108-T. 
Order  from  LC  mi$5.40,  ph^l5.30  PB   149  363 

This  report  deals  with  the  auditory  processes  of  de- 
tection and  frequency  analysis  .  It  presents  a  decision 
making  theory  of  detection  and  some  dau  supporting 
the  theory.  Other  data  included  are  consistent  with  a 
theory  of  frequency  analysis  that  characterizes  the 
human  observer  as  instantaneously  sensitive  to  a 
limited  range  of  frequencies ,  with  a  shifting  of  the 
frequency  range  of  sensitivity  requiring  a  measurable 
amount  of  time.   Finally,  the  problem  of  speech  per- 
ception is  consiaered  in  terms  of  the  mechanism  in- 
ferred from  these  studies  .  The  results  of  this  Inves- 
tigation are  regarded  as  contributing  to  the  method- 
ology of  psychophysical  testing,  to  auditory  theory, 
and  to  general  behavior  theory .  The  data  indicate 

diiectiy  a  need  for  certain  innovations  in  conventional 
testing  procedures  by  virtue  of  exhibiting  some  prop- 
erties of  the  auditory  mechanism  not  previously  con- 
sidered. The  nature  of  both  the  detection  and  fre- 
quency-analysis properties  discussed  calls  for  a 
recognition  of  the  influence  of  central  processes  on 
sensory  processes,  and  demcwistrates  the  feasibility 
of  studying  central  processes  by  sensory  experi- 
ments. (Author) 

Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,   N.  Y. 
ON  THE  THEORY  OF  M-  fYPE  TUBES  WITH 
THICK  BEAMS,  by  Georges  Mourier.    Rept.  on  Con- 
tract AF  49(638)340.   22  Aug  58,  20p.   12  refs.   Re- 
search rept.   R-680-58:  PIB-608;  AFOSR- TN- 58-926. 
AD- 204  738. 
Order  from  LC  mi^.  40,  ph^.  30  PB  147  446 
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The  effects  of  space  charge  in  crossed  field,  M-type 
tubes  is  considered  qualimtively.    The  consideration 
of  2  surface  waves  associated  respectively  with  the 
upper  and  low  boundaries  of  the  beam  make  possible 
a  broad  understanding  of  dhe  behavior  of  M-typ)e  tubes 
with  thick,  heavy-current  beams.    1*3  systematic 
comparison  of  theory  with  experiments  is  made. 
However,  the  gain  calculation  seems  to  be  in  general 
agreement  with  experimeitt,  as  is  the  prediction  of  a 
minimum  efficiency  for  intermediate  values  of  beam 
current.    The  most  serious  restriction  on  this  analysis 
is  probably  the  assumption  of  laminar  flow.    (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
SOURCE  AND  DETECTOH  CORRECTIONS  FOR 
ANGULAR  CORRELATION  MEASUREMENTS,  by 
F.  C.  Young.  Interim  rept.  20  June  60,  9p.  4  ref  s . 
NRL  rept.  5475. 
Order  from  LC  mi$  1.80,  th$  1.80  PB  145  718 


The  geometrical  correctiops  to  the  angular  correlation 
function  for  circular  detectors  with  spherical  and  cy- 
lindrical sources  have  beem  calculated.  The  calcula- 
tions were  made  to  second  order  in  terms  of  the  vari- 
ous geometrical  parametej^,  and  cuives  were  plotted 
showing  the  dependence  of  the  corrections  on  these 
parameters,  as  well  as  onjthe  correlation  angle.  The 
parameters  were:  the  angle  between  the  two  gamma 
rays;  the  angle  between  th^  symmetry  axes  of  the  two 
detectors  of  solid  angle  dJl^ ,  and  d/i.2;  the  radius  of 
the  detectors;  the  radius  o(f  the  source;  and  the  dis- 
tance from  the  source  to  the  center  face  of  each  de- 
tector. An  extension  of  these  corrections  to  include 
cylindrical  detectors  was  Investigated  and  the  results 

were  of  the  same  mathematical  form  as  for  circular 
detectors .  (Author) 


Navy  Electronics  Lab. ,  San  Diego, 
SEQUENTIAL  SIGNAL  DETECTOR, 
CASE,  by  J.  W.  Caspers.  1  7  Nov  56, 
search  rept.  730.  I 

Order  from  LC  mi$3. 00,  ph|6.  30 


Calif. 

RAYLEIGH 
33p.  5  refs,  Re- 

PB  149  187 


A  detector  based  on  the  sequential  probability  ratio 
test  has  been  examined  theoretically.   It  is  shown  that 
it  will  respond  to  signals  t)nore  rapidly,  on  the  average, 
than  the  best  non- sequential  detector.    Equations  and 
curves  are  given  which  predict  the  performance  d  the 
sequential  detector  and  coin  pare  it  with  that  of  the 
Neyman- Pearson  detector.    Further  analyses  and  ex- 
perimentation are  outlined  which  are  directed  toward 
a  more  comprehensive  understanding  of  the  sequential 
detector,  toward  its  simplification,  and  toward  an  esti- 
mation of  its  value  as  a  signal-to-nolse  ratio  estimator. 
(Author) 


Washington  U.  [Seattle],  Coll.  of  Engineering. 
ANTENNA  PATTERNS  FOR  MAXIMUM  INFORMA- 
TION RATE,  by  Paul  A.  Lux,  H.  Myron  Swarm,  and 
David  D.  McNeils.   Technical  rept.  no.  41  on  Con- 
tract AF  19(604)4098.  Apr  60,  33p.  6  refs.  AFCRC- 
TN-60-175. 
Order  from  LC  nU$3. 00.  tth$6. 30  PB  148  236 
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This  paper  is  concerned  with  finding  the  optimum  dl- 
reccivity  pattern  of  an  antaioa.    Because  of  irre$(ularl- 


ties  in  the  atmosphere,  ionosphere,  or  meteor  bursts 
a  signal  does  not  arrive  at  the  receiver  from  a  smgle 
direction.    Therefore  maximum  directivity  with  its 
attendant  narrow  beam  width  may  not  be  the  best  cri- 
terion of  antenna  performance.    Nor  is  the  perform- 
ance of  an  omnidirectional  antenna  apt  to  be  optimum 
regardless  of  how  optimum  is  defined.    However,  a  di- 
rectivity pattern  between  these  two  extremes  results 
in  c^imum  performance  when  a  logical  definition  of 
optimum  is  applied.    The  optimum  directivity  pattern 
is  determined  by  the  type  of  signal  to  be  received  and 
the  type  of  receiver  being  used.    In  this  ()ap>er,  an 
optimum  pattern  is  defined  and  determined  as  a  func- 
tion of  the  distribution  of  the  incoming  signal  power  in 
azimuthal  angle.    Systems  similar  to  meteor-burst 
channels  are  considered,  i.  e. ,  the  signals  are  as- 
sumed to  arrive  in  discrete,  non- over  lapping  bursts. 
(Author) 

Molecular  Physics  and  Spectroscopy 


Carnegie  Inst,  erf  Tech. ,  Pittsburgh,  Pa. 
AUTOMATIC  COMPUTATION  OF  ELECTRONIC 
ENERGIES  OF  DIATOMIC  MOLECULES,  by  Tadashi 
Aral.    Technical  rept.  on  Contract  DA  36-061 -ORD- 
466.    [1960]  69p.   10  refs.   OOR  rept- 1350.  16- C; 
AD-233  992. 
Order  from  LC  mi $3.  90,  ph$10.  80  PB  148  533 

A  general  method  for  computing  electronic  energies 
and  wave  functions  of  diatomic  molecules  is  described 
and  arranged  in  such  a  way  that  the  processes  of  the 
computation  are  carried  through  systematically  and 
fully  automatically  by  an  electronic  computer.    In 
principle,  therefore,  we  are  able  to  compute  the  en- 
ergy values  and  the  wave  functions  by  inserting  the 
number  of  electrons  in  the  molecule  concerned,  the 
spin  multiplicity  S,  the  angular  momentum  (its  com- 
ponent L  along  the  nuclear  axis)  and  other  symmetry 
requirements,  if  we  decide  what  kind  of  basic  func- 
tions we  wish  to  use  as  orbitals.    At  the  first  step,  an 
orthonormal  set  of  orbitals  is  built  up  from  the 

orbitals  assumed  as  bases.    By  taking  every  possible 
combination  of  the  orthonormal  orbitals,  candidate 
basic  functions  are  generated.    Each  of  them  is  tested 
to  see  if  it  satisfies  the  symmetry  requirements  of 
the  molecule.    Thus  all  the  basic  functions  which 
should  be  obtained  from  the  ofbltals  assumed  are 
systematically  generated.    The  energy  matrix  involv- 
ing them  is  calculated  by  the  use  of  the  representation 
matrices  of  the  permutation  group.    Every  necessary 
permutation  for  computing  the  energy  matrix  is  con- 
sidered automatically  by  the  computer.    The  only  data 
required  to  be  stored  in  the  machine  are  spin  functions 
and  the  representation  matrices  erf  the  permutation 
group  for  a  small  number  of  electrons  (say  6  elec- 
trons).   Those  are  universal  quantities  for  any  kind  of 
Fermi  particles  and  are  easily  obtainable.  (Author) 


Georgia  Inst,  of  Tech.  Engineering  iixperlment 

Sutlon,  Atlanta. 
SENSITIVITY  OF  MICROWAVE  SPECTROMETERS 
AND  HYPERFINE  SPECTRA  OF  CPG^.  by  Maurice 
W.  Long.  Doctoral  thesis.  Technical  rept.  no.   1  on 
Contract  Nonr-991(07).   15  June  59,  UOp.  41  refs. 
Order  from  LC  ini$5. 70,  ph$l6.  80  PB  147  451 
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Comparisons  based  on  theoretical  and  experimental  in- 
vestigations are  made  on  the  following  detection  sys- 
tem for  use  with  Stark  spectrographs:  crystal  diodes 
and  tuned  amplifiers,  bolometers  and  tuned  amplifiers, 
and  superheterodynes  in  conjunction  with  a  microwave 
bridge.    Equipment  modifications  are  described  which 
provide  improved  sensitivity  for  delecting  small  de- 
crements in  a  relatively  large  amount  of  power;  the 
modified  equipment  is  sensitive  to  signal  changes  of 
one  part  in  lOlO.    Absorption  lines  at  X-band  having  a 
calculated  absorption  coefficient  at  room  temperature 
of  4  X  10"  11  cm'l  were  measured.    It  is  believed  that 
these  are  the  weakest  lines  ever  reported.    A  »^heoreti- 

cal  calculation  is  made  for  the  hyperfine  structure  of 
the  J  e  1  ->  2  rotational  transition  for  symmetric  top 
molecules  having  three  identical  nuclei  of  spin  3/2. 
This  calculation  is  used  to  analyze  the  CFCW^  transi- 
tion at  9.  86  kmc,  and  provides  the  quadrupole  coupling 
constant  with  respect  to  the  molecular  symmetry  axis. 


Hebrew  U.  (Israel). 
ELECTRON  PARAMAGNETIC  RESONANCE  DM 
BaTiOi,   by  W.   Low  and  D.   Shaltiel  (Israel  Inst,  of 
Tech.)  Rept.  on  Contract  AF  61(052)59.   [1959]  3p. 
3  refs.    AFOSR-TN-58-919;  AD-234  036. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  290 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
THE  APPLICATION  OF  WAVE  FUNCTIONS  CON- 
TAINING INTERELECTRON  COORDINATES  II.    THE 
GROUND  STATE  ENERGY  OF  ATOMS,  by  Peter 
Walsh  and  Sidney  Borowitz.    Rept.  on  Contracts 
AF  19(604)4555  and  DA  30-069-ORD-2581.    Dec  59, 
42p.  23  refs.    Research  rept.  no.  CX-45;  AFCRC- 
TN-59-657;  AD-233  304. 
Order  from  LC  mi$3.30,  ph$7.80  PB  146  568 

An  attempt  was  made  to  explore  further  the  use  of 
interelectron  coordinates  in  constructing  atomic  wave 
functions.    A  simple  method  is  developed  for  construct- 
ing wave  functions  of  this  type  which  yields  surpris  - 
ingly  good  values  for  the  energy  of  a  variety  of  atomic 
systems  in  zero  order.   (See  also  PB  142  836) 


Little,   Arthur  D.  ,   Inc.  ,   Cambridge,  Mass. 
INFRARED  SPECTRA  OF  GASEOUS  GROUP  IV 
HALIDES:   ZIRCONIUM  FLUORIDE,    ZIRCONIUM 
CHLORIDE  AND  HAFNIUM  CHLORIDE,   by 
Alfred  Biichler.    Interim  technical  rept.  no.   1  on 
Studv  of  High- Temperature  Thermodynamics  of 
Light-Metal  Compounds,  Contract  DA  19-020-ORD- 
4829.    20  Apr  60,  lOp.   10  refs.   OOR  rept.  006.  1-C. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  429 

The  infrared  spectra  of  gaseous  "ZtFa,   ZtCXa,  and 
HfCl4  have  been  observed  between  3000  and  200  cm'^ 
The  observed  frequencies  are 

-u  ■^^  cm"^  V4  cm"^ 

200 


ZrF4 

668 

ZrCl4 

423 

HfCl4 
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Lyman  Lab.  [of  Physics]  Harvard  U. , 

Cambridge,  Mass. 
n14  .  Nl5  HYPERFINE  ANOMALY,  by  L.  Wilmer 
Anderson  and  Francis  M.  Pipkin.  (Mallinckrodt 
[Chemical]  Lab.).  Rept.  on  Contract  Nonr-1866, 
T.O.  14.  [1959]  52p.  33  refs.  AD-220  657. 
Order  from  LC  mi$3.60,  ph$9.30  PB  148  151 

The  optical  transmission  of  an  optically  oriented 
sodium  vapor  in  spin  exchange  equilibrium  with  atomic 
nitrogen  was  used  to  measure  the  zero  field  hyp)erfine 
splitting  of  N14  and  n15.  The  nuclear  moments  of 
n1^  and  n15  were  remeasured  by  observing  the  effects 
of  saturating  the  nitrogen  resonance  on  the  proton 
resonance  in  NH4.  The  nI'*  -  n15  hyperfine  anomaly 
obtained  by  combining  measurements  is 

^  «  ^^IVi^^^a)  -  1  "  0.000981  ±  0.000017.   A  short 
g(l5)/g(l4) 

discussion  of  the  mechanism  of  spin  exchange 
collisions  is  given. 


Malinckrodt  Chemical  Lab. ,  Harvard  U. ,  Cambridge 

Mass. 
MICROWAVE  SPECTRUM.    STRUCTURE,    DIPOLE     ^ 
MOMENT  AND  NUCLEAR  QUADRUPOLE  EFFECTS 
IN  VINYL  CHLORIDE,  by  Daniel  Kivelson,  E.  Bright 
Wilson,  Jr.,  and  David  R.  Lide,  Jr.  (National  Bureau 
of  Standards).    Rept.  on  Contract  Nonr-1866,  T.O.  14. 
[1959]  19p.   16  refs.    AD- 220  658. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  152 

The  microwave  spectra  of  nine  isotopic  species  of  vinyl 
chloride  have  been  measured  and  analysed,  yielding 
moments  of  inertia  from  which  a  molecular  structure 
was  calculated.   The  t>ond  lengths  found  are  (in  A)  C»C 
1.332,  C-CI  1.726,  average  C-H  1.08.   The  bond 
angles  are  C2C1CI  122°,  C2C1H1  124°    C1C2H3  (cis  to 
CI)  121°,  C1C2H2  (trans  to  CI)  120°.    Planarity  was  as- 
sumed.  The  chlorine  nuclear  quadrupole  hyperfine 
lines  were  re-examined.    From  the  data  for  several 
isotopic  species  it  was  shown  that  the  C-Cl  bond  direc- 
tion is  within  five  degrees  of  a  principal  axis  of  the 
field  gradient  tensor.   The  lack  of  cylindrical  symme- 
try of  the  field  gradient  about  the  C-Cl  bond  was  con- 
firmed.  This  is  evidence  that  the  observed  shortening 
of  the  C-Cl  bond  is  at  least  in  part  due  to  conjugation 
with  the  C=C  double  bond  and  not  solely  to  hybridiza- 
tion effects.    The  component  of  dipole  moment  along 
the  a  inertial  axis  was  found  to  be  1.  42  i:  0.02  D. 
(Autnor) 


National  Bureau  of  Standards,  Washington,   D    C 
STANDARDIZATION  OF  THERMAL   EMITTANCE 
MEASUREMENTS,  by  William  N.  Harrison,  Joseph  C 
Richmond  and  others.   Rept.  for  1  July  58-30  June  59, on 
Materials  Analysis  and  Evaluation  Techniques,  Con- 
tract AF  33(616)58-20.   Mar  60,   37p.   3  refs.  WADC 
Technical  rept.  59-510. 
Order  from  OTS  $1.  00  PB  161  879 

The  principles  governing  emission,  transmission,   re- 
flection and  absorption  of  radiant  energy  are  briefly 
reviewed;  definitions  of  pertinent  terms  as  used  in  the 
text  are  given;  and  mathematical  relationships  between 
properties  and  quantities  that  are  involved  in  the  proj- 
ect are  presented.    A  double-beam  ratio -recording 
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spectrometer  was  modified  so  that  it  would  compare 
radiant  energy  beams  emjtted  by  a  blackbody  furnace 
and  a  specimen  at  the  sarfie  temperature,  and  record 
automatically  a  curve  of  normal  spectral  emittance  of 
the  specimen  as  a  functiofi  of  wavelength.    Preliminary 
designs  of  equipment  wert  formulated  for  the  automati 
recording  of  spectral  emilttance  data  in  a  form  suitable 
for  direct  entry  into  a  coifiputer,  and  for  the  on-line, 
Automatic  processing  of  djata  to  obtain  a  single  value 
for  total  emittance  or  forjabsorpcance  for  radiant 
energy  of  any  known  spectral  distribution.  (Author) 


I  J. 


Noyes  Chemical  I^b. 
THE  INTENSITY  OF   TH 
OF  p-ALKTLBENZONITHlLES 
VEnVS,   by  Theordore  I 
no.   2  on  Contract  Nonr- 
7  refs.   AD-225  1,34. 
Order  from  LC  mi$I.  80, 


of  Illinois.   Urbana. 
INFRARED  C:=N  BAND 
IN  VARIOUS  SOL- 
Brown.    Technical  rept. 
2p3(0O).    10  Aug  .59,   9p. 


The  integrated  intensities 


p-methyl.   p-ethyl,  p-isofropyl,  and  p-tert-butyl  com 


pounds  were  measured  in 


stants  (<r4)  for  thep-alkyl 


changes  in  relative  values 


ph$1.80 


PB  148  127 


of  the  C  =N  absorption  in 


CCI4,   CHCJ3.  and  CCI4- 


pyridine  solvents.    In  CHC:i3  and  CCI4  solutions  the 
alkyl  groups  caused  an  increase  in  the  C  =  N  intensity 
in  the  inductive  order.    Tliis  order  was  essentially 
absent  in  the  mixed  solvent  containing  16%  pyridine. 
The  inverse  order  of  inteiisities  was  found  in  CCI4 
and  CHCI3  rather  than  that  which  was  expected  from 
the  correlation  of  the  electrophilic  substituent  con- 


groups  to  the  square  root 


erf  the  intensity.    In  the  mc  re  basic  mixed  solvent,   the 


were  in  the  direction  of  the 


Baker-Nathan  order.    An  attempt  was  made  to  esti- 
mate the  quantities  involved  in  the  expression  derived 
for  the  intensities  from  tht  observed  dipole  moment  of 
the  molecule.    Essentially^ all  of  the  intensity  variation 
in  the  alkylbenzonitriles  wjere  reasonably  accounted 
for  by  considering  the  poUrizabilities  of  the  alkyl 
groups.    The  conclusion  is  drawn  that  the  intensity 
variations  in  CCI4  can  be  explained  without  recourse 
to  a  hyperconjugation  mechanism. 


Noyes  Chemical  Lab.  ,   U    of  Illinois,   Urbana. 
SOME  PROPERTIES  OF  p-ALKYLBENZONITRILES 
AND  ACETOPHENONES,   iy  Theodore  L.   Brown. 
Final  rept.  on  Contract  No nr- 2533(00).    10  Aug  59. 
4p.   3  refs. 
Order  from  LC  mi$l.  80,  |»h$l.  80  PB  148  128 

The  purpose  of  this  study  uas  to  gain  additional  in- 
formation which  might  be  helprful  in  assessing  the 
importance  of  C-H  hypercQnjugative  electron  release 
in  determining  the  electrortic  properties  of  alkyl 
groups. 


Ohio  State  U.   Research  Fbundation,  Columbus. 
FUNDAMENTAL   RESEARCHES  IN  THE  LONG 
WAVELENGTH  X-RAY  RQGION,  by  C.   H.   Shaw.  T 
Technical  rept.   no.   8  on  Contract  N6onr- 225(21). 
June  58,   13p.  25  refs.   AD-161  665. 
Order  from  LC  mi$2.  40,  i*$3.  30  PB  146  600 

A  brief  summary  of  work  cpncemed  with  x-ray  investi 
gations  of  the  structure  and  other  fundamental  physical 
properties  of  matter.    It  has  Icxig  been  recognized  that 


an  understanding  of  these  properties  ultimately  rests 

upon  a  knowledge  of  atomic  and  electronic  structure. 

Included  in  the  report  are: 

Geometry  of  the  two-crystal  x-ray  spectrometer,  by 
J.  A.  Soules,  pub.  in  the  Ohio  Jnl.  of  Science  54:304 
Sep  54 

Design  of  differential  x-ray  filters  for  low -intensity 
scattering  experiments,  by  Jack  A.  Soules,  William 
L.  Gordon,  and  C.  H.  Shaw,  pub.   in  the  Review  of 
Scientific  Instruments  27:12-14,  Jan  56. 


Ohio  State  U.   Research  Foundation,  Columbus. 
INFRARED  EMISSION  SPECTRA  OF  GASEOUS  B2O3 
AND  B2O2.    FREQUENCY  ASSIGNMENT  AND  THER- 
MAL  FUNCTIONS,  by  D.   White,   D.   E.   Mann  and 
others.   Technical  rept.   no.   2  on  Contract  Nonr-495(  12) 
June  59,   30p.   20  refs.   AD-219  358. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB   149  258 

The  infrared  emission  spectra  of  gaseous  B2O3  and 
B2O2  in  the  temperature  range  1400-1800OK  was  studied 
in  the  region  700-4000  crn-l.    Three  distinct  bands  were 
found  for  gaseous  natural  B2O3  at  2040,    1302  and  742 
cm''  and  the  B'O-BII  isotope  shifts  measured.    From 
the  isotope  shift  data  and  other  considerations  the  B2O3 
molecule  was  assigned  a  V  structure  in  the  C2v  sym- 
metry class.    A  force  constant  analysis  was  made  and  a 
frequency  assignment  from  which  thermal  functions 
were  computed  is  given.    The  observed  frequencies  lead 
to  force  constants  which  are  consistent  with  the  high 
stability  of  the  molecule.    Only  one  emission  band  of 
gaseous  B202,  at  1890  cm■^   was  observed.   Assuming 
a  linear  structure,   0^©  h>  ^or  this  molecule,  a  fre- 
quency assignment  and  thermal  functions  were  esti- 
mated. (Author) 


Oregon  State  Coll.  ,   Corvallis. 
THE  RATE  OF   VIBRATIONAL  DEACTIVATION  BY 
THE  SPECTROPHONE  METHOD.    I.    CARBON  MON- 
OXIDE,  by  G.   C.   TUrrell,   W.   D.  Jones,  and 
J.   C.   Decius.    Technical  rept.   no.   3  on  Contract 
Nonr- 1286(03).    1  Aug  59,   31p.   21  refs.   AD-225  317. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  189 

An  apparatus  for  observing  the  pressure  signal  gen- 
erated by  an  infrared  beam  traversing  a  gas  sample 
has  been  constructed.    This  spectrophone  uses  a  mod- 
ulation frequency  of  600  cps.  and  is  capable  of  meas- 
uring changes  in  the  time  lag  between  the  incident  in- 
frared energy  and  the  pressure  with  an  accuracy  of 
about  5  /usee.    It  has  been  applied  to  the  study  of  vi- 
brational relaxation  times  for  pure  carbon  monoxide, 
as  well  as  mixtures  with  the  infrared  inert  gases  H2. 
He,   Ne,  A,   N2.    At  one  atmosphere  and  at  room 
temperature,  the  relaxation  time  for  pure  CO  is 
190  >Bec.  ;  other  values  range  from  I.  5  psec.  for 
CO-H2  collisions  up  to  370  fjsec.  for  CO- A.    The^e 
results  are  compared  with  relaxation  times  for  CO 
at  elevated  temperatures  found  by  other  methods.    A 
discussion  of  the  validity  of  spectrophone  results  and 
some  of  the  complications  are  included.  (Author) 
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Stanford  U.  ,  Calif. 
ANALYSIS  OF  A  MAGNETIC  RESONANCE  SPEC- 
TROMETER, by  J.   P.  Goldsborough  and  M.   Mandel. 
RL'pt.  on  Paramagnetic  Resonance,   Contract 
AF  18(603)131.    June  60,   15p.   5  refs.   Technical  note 
no    131-5;  AFOSR-TN-60-.533;  AD-238  355. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  412 

This  paper  analyzes  an  electron  paramagnetic  reso- 
nance microwave  bridge  spectrometer  and  expres- 
sions are  given  for  the  relation  between  the  signal 
and  the  imaginary  part  of  the  magnetic  susceptibility. 
From  these  the  conditions  for  maximum  signal  are 
obtained.    The  analysis  is  also  applicable  to  many 
other  types  of  magnetic  resonance  spectrometers. 
(Author) 


University  of  Southern  California,  Los  Angeles. 
INFRARED  REFLECTION  SPECTRA:   A  CATA- 
LOGUE,  by  David  A.   Dows  and  J.   L.   Hollenberg. 
Technical  rept.  no.   3  on  Vibrational  Spectra  of  Crys- 
tals at  Low  Temperatures,   Contract  DA  04-495-ORD- 
900.    25  Mar  60,   1.5p.    1  ref.   OOR  rept.    1815.  U-C. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  432 

A  catalogue  erf  reflection  band  shapes  is  presented 
which  should  be  useful  in  (a)  deciding  whether  reflec- 
tion will  be  measureable  in  a  given  case,  (b)  semi- 
quantitative estimation  of  maximum  reflection  inten- 
sities and  widths,  and  (c)  estimation  of  absolute  in- 
tensities from  observed  reflection  spectra. 


University  of  Southern  California.  Engineering 

Center,  Los  Angeles. 
TRANSPORT  PHENOMENA  OF  A  RAREFIED 
AND  FULLY  IONIZED  GAS  IN  THE  PRESENCE  OF 
A  STRONG  MAGNETIC  FIELD.  PART  II ,  by  Toyoki 
Koga.  Technical  note  on  Contract  AF  18(603)95. 
12  Feb  60,  19p.  3  refs.  USCEC  rept.  56-210;  AFOSR- 
TN-60-103;  AD- 233  080. 
Order  from  LC  mi$2.40,  ph$3,30  PB  146  719 


Washington  U.,  Seattle. 
s-TETRAZINE  I.   ELECTRONIC  ADSORPTION 
SPECTRA  AND,  IN  PARTICULAR,  THE  VISIBLE 
n_»7r*  VIBRONIC  BAND  SYSTEMS  UNDER  HIGH 
RESOLUTION,  by  Glenn  H.  Spencer,  Jr.  (Doctoral 
thesis),  Paul  C.  Cross,  and  Kenneth  B.  Wiberg.  Tech- 
nical note  3  on  Contract  AF  18(600)1522.  Jan  60,  38p. 
38  refs  .  AFOSR-TN-60-69;  AD-233  496. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  746 

The  low  resolution  electronic  spectrum  of  s-tetrazine 
vaix)r  was  measured  down  to  about  190  mu,  and  the 
complex  systems  of  vibronic  bands  that  comprise  the 
r>— *r*  visible  absorption  spectrum  were  studied  under 
higher  resolution.  These  latter  spectra  were  photoe- 
lectrically  recorded  in  the  third  order  of  a  21  ft  grat- 
ing spectrograph,  using  path  lengths  from  0.05  to 
48  m  and  temperatures  from  -70  to  7QPC.  In  the  ab- 
sorption regions  4500  to  6100  A,  the  spectrum  con- 
sists of  over  500  sharp,  vibronic  band  peaks.  Their 
collected  Q-branch  maxima  were  measured  to  the 

nearest  cm^',  but  no  discrete  rovibronic  structure 
was  resolved.  (Author) 


Washington  U. ,  Seattle. 
s-TETRAZlNE  II.  INFRARED  SPECTRA,  by  Glenn  H. 
Spencer,  Jr.  (Doctoral  thesis),  Paul  C.  Cross,  and 
Kenneth  B.  Wiberg.  Technical  note  4  on  Contract 
AF  18(600)1522.  Jan  60,  21p.  22  refs.  AFOSR-TN- 
60-68;  AD-233  513. 
Order  from  LC  mi$2 .  70 ,  ph$4 .80  PB  1 46  747 

To  aid  in  the  vibronic  analysis  of  the  n -»  T*  visible 
absorption  band  systems  of  s-tetrazine  vapor,  infrared 
spectra  of  vapor,  solution,  and  cold,  solid  film  phases 
of  natural  and  of  deuterated  mixtures  of  s-tetrazine 
have  been  obtained.  By  use  of  the  product  rule  and  by 
correlation  of  the  fundamental  modes  of  s-tetrazine 
with  those  of  benzene  and  the  other  azines  ,  it  is  possi- 
ble to  make  tentative  vibrational  assignments  for  all 
seven  of  the  fundamental  bands  that  would  be  expected 
to  be  infrared  active  in  the  wavelength  region  from  2 
to  15.   However,  the  low  frequency  modes  16a  and  16b, 
A^  and  B^^^,  respectively,  have  not  yet  been  observed, 
and  the  lack  of  knowledge  of  the  frequencies  of  eight  of 
the  nine  gerade  modes  (Raman  active  only)  has  pre- 
vented any  definite  assignment  of  combination  bands  . 
The  interesting,  peculiar  observation  of  what  is  be- 
lieved to  be  the  totally  symmetrical  mode  6a  near 
730  cm.'l  in  the  solid  film  spectra  of  the  various 
deuterated  mixtures  is  also  reported.  (Author)  (See 
also  PB  146  746) 


Optics 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
THE  FABRICATION  OF  INFRARED  FILTER  WHEEL5 
USING  SPRAY  TECHNIQUES,  by  Hugh  R.  Carlon. 
31  Dec  58,   Up.   I  ref.  CWL  Technical  memo.  32-39; 
AD-208  394. 
Order  from  LC  mi$2  40.  ph$3.  30  PB  148  445 

The  present  model  E33R2  LOPAIR  instrument  employs 
a  monochromator  for  wavelength  selection,   but  an  in  - 
strument  has  been  successfully  demonstrated  which 
utilizes  a  rotating  wheel,  consisting  of  two  semi- 
circles of  selected  filter  materials,  which  alternately 
transmit  and  block  radiation  at  the  reference  and  ana- 
lytical wavelengths,   thus  producing  an  AC  signal  when 
an  absorption  occurs.  These  filter  wheels  have  pre- 
viously been  manufactured  by  the  process  of  vacuum 
evaporation,  which  is  tedious  and  time-consuming.  The 
spray  techniques  described  here  yield  filter  surfaces 
of  equal  quality  to  those  obtained  by  vacuum  evapora- 
tion,  yet  require  only  a  fraction  of  the  time.    In  addi- 
tion, the  spray  process  has  certain  advantages  which 
make  it  a  very  flexible  method  of  fabrication.  (Author) 


Cornell  U . ,  Ithaca ,  N .  Y . 
A  PHOTON -COUNTING  SPECTROMETER  FOR  AT- 
TENUATION MEASUREMENTS  IN  THE  SOFT  X-RAY 
REGION,  byD.  H.  Tomboulian.  Technical  rept.  on 
Contract  Nonr-401(37).  Sep  59,  21p.  6  refs. 
AD- 226  163. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  872 
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Diamond  Ordnance  Fuze  ijabe. ,  Washington,  D.  C 
THE  QUASI -PARALLEL  LIGHT  PRINCIPLE:   FORMA- 
TION OF  HOLLOW -CONICAL,   FLAT,  OR  TUBULAR 
OPTICAL  PATTERNS,  by  Harald  W.  Straub.  Josef  M. 
Arthaber,  and  Ward  J.   Moore.   13  Jan  60,   I5p.  TR-.745; 
AD-232  434. 
Order  from  LC  mi$2.  40,   p»t$3.  30  PB  146  301 

A  light  beam  whose  boundary  rays  are  truly  parallel 
for  a  limited,  but  relatively  large  distance,  is  dis- 
cussed.   Parallel  boundary  rays  were  obtained  when  the 
parameters  of  the  optical  system  were  chosen  so  that  a 
real  image  c4  an  extended  source  is  formed  not  at  in- 
finity but  at  a  finite  distance,  and  this  image  is  equal  in 
size  to  the  lens  or  mirror  tliat  projects  the  image. 
This  beam  can  be  convened  to  the  pattern  of  a  well  de- 
fined hollow  cone,  a  tube  or  an  equally  well  defined 
thin,  flat  sheet  without  using  nonconventional  optical 
means.    The  reversal  of  the  principle,  that  is,  replace- 
ment of  the  source  by  a  photodetector,   leads  to  detec- 
tion patterns  which  may  be  i:elatively  narrow  for  a 

given  distance,  or  thin-wall^  hollow  oones,  or  tabular, 
or  thin  flat  sheets.    This  method  for  forming  quasi - 
parallel,  flat;  and  tabular  patterns  not  only  avoids  the 
necessity  of  nonconventionaJ  optical  parts  but  also 
affords  good  definition  of  th^  pattern  as  well  as  optical 
gain  especially  in  the  near  field. 


Naval  Research  Lab.,  Washington,  D.  C. 
INFRARED  TRANSMISSION  OF  THE  ATMOSPHERE, 
by  H.  W.  Yates  and  J.  H.  T$ylor.    Final  rept. 
8  June  60,  43p.  22  refs.  NRt  rept.  5453. 
Order  from  LC  mi$3.  30,  phjJ7.  80  PB  144  636 

The  transmission  otf  the  atmosphere  in  the  spectral 
range  from  0.5  to  15m, has  bfeen  studied  over  three  sea- 
level  paths  0.  3,  5.  5,  and  16]  25  km  in  length,  with  an 
average  spectral  resolution,    A/^\  of  300.    The  con- 
ditions encountered  covered  la  wide  range,  from  0.  11 
cm  precipitablf  water  in  the |0.  3 -km  path  to  a  maxi- 
mum d  38  cm  precipitable  \tater  in  the  16.  25 -km  path, 
and  values  of  th.e  visual  scattering  coefficient  were 
measured  from  0.  048  km"  ^t0  0.  24  km"  \    Cteta  have 
been  evaluated  on  selective  transmission  vs   water- 
vapor  concentration  for  the  infrared  "window"  regions, 
and  the  behavior  of  the  scattering  coefficient  with 
wavelength  has  been  plotted  ijor  representative  atmos- 
pheres.   Similar  data  were  plotted  for  several  meas- 
urements made  over  a  range  of  27.  7  km  at  an  altitude 
of  10,  000  ft.    (Author) 


Ohio  State  U.   Research  Foi^ndation,  Columbus. 
ECHELETTE  GRATINGS  AS  FILTERS,  by  Ely  E.  Bell 
and  Robert  A.  Oetjen.    Scienfific  rept.  no.   1  on  Con- 
tract AF  19(604)4119.    July  5^,   19p.  7  refs.  AFCRC- 
TN-59-668;  AD-231  891. 
Order  from  LC  mil2.  40,  ph|3.  30  PB  149  257 

In  the  existing  far  infrared  sj)ectrograph  at  Ohio  State 
University,  echelette  gratingp  were  jsed  for  filtering 
when  investigating  radiation  of  wavelength  greater  than 
about  70^.    However,  little  detailed  information  about 
the  reflection  characteristic^  erf  these  gratings  was 
available.    Therefore,  with  ah  eye  to  improving  the 
filtering  in  this  instrument  at  these  longer  wavelengths, 
the  following  were  undertakei:  (1)  A  calculation  of  the 
reflection  characteristics,  h^nce  the  filtering  proper- 


ties, of  an  ideal  echelette  grating;  (2)  A  measurement 
of  the  reflection  characteristics  of  some  actual  grat- 
ings and  comparison  with  the  ideal;  and  (3)  An  investi- 
gation of  the  possibility  of  finding  a  combination  of 
gratings  that  would  provide  filtering  more  efficient  than 
that  now  used.    (Author) 


Scripps  Institution  of  Oceanography,   U.  at  California 

U  Jolla. 
CORRELATION  BETWEEN  MEASURED  PATH 
FUNCTION  AND  RELATIVE  HUMIDITV',   by 
Almerian  R.   Boileau.    Rept.  on  Contract  NObs -79092. 
1  Feb  59,  34p.   16  refs.   SIO  Reference  59-5; 
AD-212  741. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  148  853 

This  report  describes  the  results  of  dflta  gathered 
from  a  second  formation  flight  of  two  airplanes,  the 
instrumented  B-29  and  a  microwave  refractometer- 
equlpped  C-131  from  Patrick  Air  Force  Base  squadron 


Wayne  State  U  . ,  Detroit,  Mich. 
THEORETICAL  INVESTIGATIONS  ON  THE  UGHT 
SCATTERING  OF  COLLOIDAL  SPHERES.  VIII.  THE 
ANGULAR  LOCATION  OF  INTENSITY  MAXIMA 
AND  MINIMA  IN  THE  RADIATION  DIAGRAM  OF 
COLLOIDAL  SPHERES,  by  Masayuki  Nakagaki  and 
Wilfried  Heller.  Technical  rept.  no.  33  on  Contract 
Nonr-736<00).  20  June  59,  31p.  17  refs.  AD-219  587. 
Order  from  LC  mi$3.00,  ph$6.30  PB  146  351 

The  angular  position  of  scattering  maxima  and  minima 
in  the  radiation  diagram  of  nonabsorbing  colloidal 
spheres  is  calculated  for  (m- 1)-*  0  and  for  m  =    1 .20, 
using  in  the  former  case  the  Rayleigh-Gans  approxi- 
mation and  in  the  latter  the  exact  Mie  scattering  func- 
tions .  By  means  of  empirical  equations  based  upon 
the  discrepancies  between  the  Rayleigh-Gans  data  and 
the  Mie  data,  the  approximate  location  of  scattering 
maxima  and  minima  is  calculated  also  for  the  m- 
values  1.05,  1.10,  1.15,  1.25,  and  1.30.  The  ex- 
pected precision  and  accuracy  of  particle  size  deter- 
minations from  the  angular  location  of  scattering 
maxima  and  minima  is  discussed  and  the  minimum 
angular  ranges  to  be  covered  in  a  given  instance  are 
defined.  A  few  peninent  features  of  the  related 
La  Mer  method  (HOTS)  are  briefly  discussed. 
(Author) 


Solid  Sfate  Physics 


Army  Rocket  and  Guided  Missile  Agency,   Redstone 

Arsenal,   Ala. 
AN  INVESTlGAnON  OF  THE  QUESTION  OF  FIBER 
ORIENTATION  IN  THIN  IRON  FILMS,  by  Roger  W. 
Clapp,  Jr.   28  Sep  59,   18p.   ARGMA  TR-1C33R; 
AD- 227  426. 
Order  from  LC  mi $2.  40,  phJ3.  30  PB  148  356 

Iron  films,  in  the  thickness  range  20  to  250A,  were 
condensed  from  the  vapor  phase  onto  Formvar  or 
baked-out  silica  substrates  at  temperatures  less  than 
50**C.    The  films  were  sufficiently  thin  to  permit  study 
of  the  film-substrate  combination  by  means  of  trans- 
mission electron  diffraction.    No  fiber  orientation  was 
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observed  for  films  depwsited  in  vacuum  (10" ^mm)  or 
in  helium  at  pressures  of  10' 2  mm  or  10' 1  mm. 
(Author) 


Army  Signal  Research  and  Development  Lab.  ,   Fort 

Monmouth,   N.  J. 
GENERAL  FORMULAE  FOR  THE  TRANSFORMA- 
TION OF  THE  ELASTIC,    PIEZOELECTRIC  AND 
DIELECTRIC  CONSTANTS,   by  R.   Bechmann. 
15  May  59,  92p.   6  refs.   USASRDL  technical  rept. 
2051;  AD- 220  104. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  148  113 

The  well-known  elastic,  piezoelectric  and  dielectric 
constants  of  anisotropic  media  are  tabulated.    A  new 
form  for  the  transformations  of  elastic  and  piezo- 
electric constants  was  derived.    These  transforma- 
tions are  presented  in  the  form  of  tables.  (Author) 


Brown  U.  ,  Providence,   R.   L 
RESEARCH  DIRECTED  TOWARD  THE  INVESTI- 
GATION OF  SILICON  AND  SILICON- CARBIDE  SUR- 
FACES, by  J.   A.  Dillon,  Jr.  and  R.   M.  Oman. 
Final  scientific  rept.   for  1  Oct  58-30  Sep  59  on 
Contract  AF  19(604)4568.    [1959]  37p.   38  refs. 
AFCRC-TR-59-199;  AD- 228  984. 
Order  from  LC  mi^.  00,  ph$6.  30  PB  146  388 

Contents: 

Ion- bombardment  etching  of  silicon  and  germanium 

Low  pressure  experiments 

High  pressure  experiments 
Thermal  etching  of  silicon  crystals 

Experimental  arrangement 

Results  of  heating  at  intermediate  pressure 
The  interaction  oxygen  with  silicon-carbide  crystals 

High  vacuum  experiments 

High  pressure  experiments 

Intermediate  pressure  experiments 
Silicon-carbide  surfaces 

Gross  surface  propenies  of  natural  crystals 

Asymmetry  in  atomic  species 

Chemical  etching 

Point- contact  rectification  measurements 
Correlation  of  etching  behavior  with  adsorption  rate 
(See  also  AD- 225  651) 


Cambridge  U.  (Gt.  Brit.) 
EFFECT  OF  STRAIN-RATE  ON  THE  FLOW-STRESS 
OF  f.c.c.   METALS,  by  P.  B.  Hirsch,  T.  E.  Mitchell, 
and  P.  R.  Thornton.  Annual  summary  rept.  no.  1  on 
Contract  AF  61(052)98.  Oct  59,  43p.  18  refs.  AFOSR- 
TN-60-152;  AD-234  224. 
Order  from  LC  mj$3.30,  ph$7.80  PB  147  335 

c 
The  initial  results  of  an  experimental  study  of  the  re- 
versible flow-stress  change  which  occurs  when  the 
strain- rate  is  increased  by  a  factor  of  ten  during  a 
tensile  test  of  a  f.c.c.  metal  are  presented.  Poly- 
crystalline  Q-brasses  and  polycrystalline  neutron  ir- 
radiated Cu  were  studied  as  a  function  of  deformation 
from  4.2°k  to  300°k.  Single  crystals  of  pure  Cu  and  of 
70/30  Q-brass  were  also  studied  in  the  same  manner. 


Illinois  Inst,  of  Tech.  ,  Chicago. 
AN  X-RAY  DIFFRACTION  STUDY  OF  CRYSTAL 
PERFECTION  IN  SILICON,  by  Robert  H.  Bragg  and 
Leonid  V.  Azaroff.    Rept.  on  Contract  AF  49(638)425. 
24  June  60,  8p.  6  refs.   AFOSR-TN-60-632. 
Order  from  LC  mi$l.  80,  ph$l.  80         PB  148  778 

The  results  of  a  preliminary  study  of  the  perfection  of 
single  crystals  of  Si  is  described.    A  modified  Laue 
focussing  arrangement  was  used  to  examine  neighbor- 
ing regions  of  a  relatively  perfect  slice  taken  out  of 
a  Si  ingot.    Small  variations  in  the  line- width  and  the 
total  diffracted  intensity  were  observed  for  regions 
separated  by  about  two  millimeters.    It  also  turned 
out  that  only  short -wavelength  x- radiation  could  show 
up  small  differences  in  crystal  perfection.    Some  of 
the  implications  of  this  study  and  comparison  to  etch- 
pit  determinations  are  also  described.    (Author) 


Illinois  U.,  Urbana. 
PHOTOREPRODUCTION  OF  H  CENTERS  AT  IS^K, 
by  Jack  Kingsley.  Technical  note  no.  I  on  Contract 
AF  49(638)529.  May  60,  6p.  4  refs.  AFOSR-TN-60- 
634. 
Order  from  LCmi$l. 80,  ph$  1.80  PB  148  772 


Madrid  U .  (Spain) . 
STUDIES  ON  POLYMORPHISM  IN  SINGLE  CRYSTALS, 
by  J.  L.  Amoros.   Final  technical  rept.  for  1  Mar  59- 
29  Feb  60  on  Contract  DA  91-591-EUC-1084.  [1960] 
87p.  87  refs.  AD-235  150. 
Order  from  LC  miM.80,  ph$13.80  PB  147  253 

The  study  of  certain  crystal  transformations  was 
carried  out  and  certain  techniques  were  accommodated 
to  the  required  conditions  of  the  research.  One  com- 
pleted piece  of  work  is  presented:  the  work  on  the 
mechanism  of  the  transition  IV  -  II  in  NH4NO3.  A 
second  one  is  presented  in  preliminary  form:  the 
work  on  the  study  of  diffuse  scattering  during  the  para- 
ferroelectric  transition  of  NaN02  and  that  of  NaN03. 
With  these  2  research  pieces  it  was  intended  to  get  a 
direct  knowledge  of  crystal  transitions  of  two  very 
different  types:  a  first  and  second  order  transitions . 


Manufacturing  Labs.  ,  Inc.  ,  Cambridge,  Mass. 
THE  LATTICE  STABILITY  OF  METALS.    L   TITA- 
NIUM AND  ZIRCONIUM,  by  Larry  Kaufman.    Techni- 
cal rept.  no.   1  on  [Contract  Nonr- 2600(00) J.    1  Oct  58, 
40p.  36  refs. 
Order  from  LC  miJ3.  00,  ph$6.  30  PB  148  794 

The  difference  in  free  energy  between  the  b.  c.  c.  knd 
h.  c.  p.  modifications  of  titanium  and  zirconium  have 
been  calculated  between  0°K  and  2000°K  by  using 
existing  thermodynamic  data.    These  results  have  been 
employed  to  investigate  the  energetics  of  the 
b.  c.  c.^^h.  c.  p.   reactions  in  the  Ti-Zr  system  and  in  a 
series  of  titanium-base  alloy  systems.    It  is  found  that 
the  chemical  driving  force  for  martensitic 
b.  c.  c.-*h.  c.  p.   reactions  in  these  systems  is  about 
50  cal/moL    This  value,  compared  to  300  cal/mol  for 
iron-base  alloys,  can  be  explained  by  the  difference  in 
physical  characteristics  of  martensitic  transformations 
in  iron-base  and  in  titanium- base  alloys.    A  method  is 
suggested  for  estimating  Mg  vs.  composition  curves 
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for  titanium  and  zirconium- fcase  systems  where  such 
data  are  presently  unavailable.    (Author) 


Maryland  U. ,  College  Pari  . 
THE  ROTATION  OF   DIATqMIC  MOLECULES  IN 
MOLECULAR  CRYSTALS,  |>y  Barbara  Castle  Kohin. 
I>x:toral  thesis.    Rept.  on  Cbntract  AF  49(638)399. 
Jan  60,  81  p.  37  refs.    Physios  Depc.  Technical  rept. 
no.  164;  AFOSR  TN-60-58:  Ud-233  579. 
Order  from  LC  mi$4.80,  ph|13.80  PB  146  677 

Molecular  rotation  in  crystals  of  N2  and  CO  is  investi- 
gated.  The  following  contributions  to  the  crystal  field 
hindering  free  rotation  ar^  taken  into  account:  (1)  the 
interaction  at  the  molecular  quadrupoles,  (2)  the  effect 
c4  the  anisotropic  molecular  polarizabilities,  and  (3) 
the  asymmetry  in  the  short-range  repulsive  forces. 

Massachusens  Inst,  of  Tech.,  Cambridge. 
THE  EFFECT  OF  PLASTIC  STRAIN  RATE  ON 
DIFFUSION  IN  ALUMINUM'ZINC  ALLOYS,  by 
G.  A.  Bruggeman,  M.  Cohen,  and  B.  L.  Averbach. 
Rept.  on  Solid  State  Researoh  and  Properties  erf  Mat- 
ter, Contract  AF  33(616)3264.   Apr  60,  51p.  21  refs. 
WADD  Technical  rept.  60-218. 
Order  from  OTS  J1.50  PB  161  884 

The  effea  at  compressive  sCraln-rate  on  interdiffusion 
and  zinc  self-diffusion  in  ali*ninum-zinc  alloys  has 
been  investigated.   At  a  strain  rate  of  2  x  lO'^sec'^, 
the  interdiffusion  coefficient  i is  increased  by  factors 
of  20,  13,  and  8  at  375,  415,j  and  450OC  respeaively. 
At  comparable  strain  rates,  little  enhancement  of 
self-diffusion  is  deteaed.    Qua  si -hydrostatic  pressure 
causes  the  interdiffusion  coepicient  to  decrease  much 
more  than  predicted  theoreti|cally.   Faaors  are  sug- 
gested which  could  account  f<>r  the  results,  but  exist- 


ing uncertainties  preclude  a 
(Author) 


jrecise  interpretation. 


Materials  Research  Lab.  ,  tWatertown  Arsenal, 

Mass. 
THE  EFFECT  OF  CRYSTALLINE  FIELDS  ON 
CHARGE  DENSITIES  AND  MAGNETIC  FORM  FAC- 
TORS,  by  A.  J.   Freeman  an<J  R.   E.   Watson.  Jan  60. 
17p.    14  refs.  MRL  rept.   no,  70;  AD-235  053. 
Order  frcwn  LC  mi$2.  40,  pht3.  30  PB  146  967 
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The  effects  of  crystalline  fields  on  3d  charge  densi- 
ties and  magnetic  form  factors  for  transition  metal 
ions  are  discussed.    It  is  shc^  that  the  crystalline 
field  has  two  effects  on  the  ffee  ion  3d  wave  functions; 
(1)  a  differentiation  or  "splitting"  of  the  two  types  of 
cubic  3d  functions  by  an  expansion  of  the  t2g  (eg)  or- 
bitals  and  a  contraction  of  tht  Cg  (t2g)  orbitals  result- 
ing in  two  different  radial  charge  densities  and  (2)  a 
net  expansion  of  the  charge  cjstribution  from  the  free 
ion  value.    The  magnetic  form  factors  due  to  this 
"splitting"  effect  when  calculated  according  to  the 
methods  of  Weiss  and  Freemian  show  measurable 
deviations  from  the  free  aior*  results.    A  form  factor 

for  Mn  ~  ^  based  on  optical  absorption  data  shows  a 
large  expansion  of  the  3d  charge  density,  in  agree- 
ment with  experiment.   (Author) 


Materials  Research  Lab. ,  Watenown  Arsenal,  Mass. 
RADIATION- ENHANCED  HELIUM  PRECIPITATION 
IN  COPPER,  by  A.  N.  Goland.    Feb  60,  7p.   3  refs. 
Rept.  no.  73;    AD-237  988. 
Order  from  LC  ml$L  80,  phjl.  80  PB  148  201 

Visual  observation  of  radiation- enhanced  diffusion  has 
been  accomplished  by  metallograi>hic  examination  of 
the  precipitation  of  helium  in  neutron- irradiated  copper. 
Helium  was  injected  into  copper  specimens  by  alpha- 
panicle  bombardment  and  vacancies  were  then  intro- 
duced into  some  of  the  specimens  by  fast  neutron  ir- 
radiation.   With  both  types  of  specimens  held  at  terrper- 
atures  high  enough  for  diffusion  to  occur  (425°C),  con- 
siderably more  precipitation  was  visible  in  the  neutron- 
irradiated  specimens  than  those  not  irradiated.    Thus 
illustrating  the  enhancement  of  diffusion  by  radiation  - 
induced  excess  vacancies.    (Author) 


Metals  Research  Lab. ,  Carnegie  Inst,  of  Tech. , 

Pittsburgh,  Pa. 
THEORY  OF  D  FOR  SELF-DIFFUSION  IN  SOLID 
METALS,  byG.  M.  Pound,  W.  R.  Bitler,  and 
H.  W.Paxton.  Rept.  on  Contract  Nonr-760(08). 
[1959]  17p.  30  refs. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  570 

The  kinetics  of  diffusion  in  solids  is  treated  in  terms 
of  statistical  mechanics  from  the  point  of  view  of 
absolute  rate  theory.   An  approximate  description  of 
the  activated  state  leads  to  the  conclusion  that  in  the 
two  degrees  of  freedom  orthogonal  to  the  jump  di- 
rection only  the  lower  vibrational  energy  levels  are 
occupied.  This  circumstance  gives  rise  to  a  negative 
contribution  to  the  experimental  entropy  of  activation 
for  diffusion  in  solids  which  is  negligible  for  the 
vacancy  mechanism  but  very  appreciable  for  the  ring 
mechanism.  It  is  suggested  that  a  low  Dq,  perhaps  of 
the  order  of  10"3  cm^/sec,  is  an  experimental  cri- 
terion tor  4-atom  ring  diffusion  and  that  the  self- 
diffusion  in  pure  chromium  and  uranium  (b.c.c.) 
occurs  by  this  mechanism.   Further,  a  low  Arrhenius 
frequency  factor  is  predicted  for  all  processes  in 
solids  which  require  simultaneous  jump  of  n  atoms, 
e.g.  in  the  thermally  activated  movement  of  dis- 
location loops .  (Author) 


Minerals  Research  Lab. ,   U.  of  California,  Berkeley 
A  STUDY  OF  LOW  TEMPERATURE  CREEP  MECH- 
ANISMS IN  ALUMINUM  SINGLE  CRYSTALS,   by 
L.   A  Shepherd  and  J.   E.   Dorn.    Technical  rept.   no.  8 
on  Contract  Nonr- 222(49).    18  Sep  59,   54p.   27  refs. 
Series  no.   103;  issue  no.   8. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  896 

A  study  was  made  of  the  effects  of  small  abrupt 
changes  in  stress  and  temperature  upon  the  creep 
rate  of  aluminum  single  crystals  at  low  temperatures. 
With  an  important  exception,  the  results  were  found 
to  be  in  agreement  with  the  predictions  of  the  dislo- 
cation intersection  mechanisms.    Whereas  intersec- 
tion theory  predicts  that  the  change  in  the  logarithm 
of  the  strain  rate  with  stress. 
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p  was  found  experimentally  to  increase  by  a  factor  of 
5  between  78"  and  IbCPK.    A  qualitative  model  is  of- 
fered to  explain  this  behavior  in  terms  of  pile-ups  of 
dislocations  aiding  intersection  at  the  higher  temper- 
ature. (Author) 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
MAGNETIC  MATERIALS,  by  Louis  R.  Maxwell. 
12  Jan  59,   34p.  NAVORD  rept.  6263;  AD-225  661. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  148  453 

The  free  atom  of  the  transition  metals  which  possesses 
uncompensated  electron  spins  is  the  elementary  mag- 
net with  which  ferromagnetism  and  ferrimagnetism  is 
developed.    The  various  types  of  magnetic  materials 
and  their  important  properties  can  be  interpreted  in 
terms  of  the  free  atom  and  its  local  atomic  environ- 
ment.   High  permeability,   square  loop  materials,  and 
special  functional  materials  existing  as  alloys  are  dis- 
cussed.   Interesting  examples  of  dc»nain  wall  motion  in 
iron  whiskers  are  included.    When  the  magnetic  ions 
find  themselves  in  a  spinel  environment  the  properties 
change  to  that  described  as  ferrimagnetism.    Various 
basic  properties  of  ferrimagnetism  are  given  including 
an  example  of  the  development  of  permanent  magnetic 
materials  having  low  symmetry  as  in  the  case  of  fer- 
rooxdure.    The  garnets  are  described  where  the  mag- 
netic ions  find  themselves  in  three  different  sites.   Re- 
cent work  on  the  transparent  properties  of  garnets  and 
certain  ferrites  are  presented  showing  unusual  photo- 
graphs of  domain  walls.    Further  basic  developments 
and  applications  of  magnetic  materials  are  included 
which  cover  effects  due  to  neutron  irradiation.  (Authoi) 


New  York  U. ,   N.  Y. 
STOICHIOMETRY  AND  ELECTRONIC  PROPERTIES 
OF  PbTe,  by  Edward  Miller,   Kurt  K.   Komarek,  and 
Irving  B.  Cadoff.    Rept.  for  1  Dec  56-30  Sep  59  on 
Solid  State  Research  and  Properties  of  Matter,  Con- 
tract AF  33(616)3883.    Dec  59.   39p.  35  refs.  WADC 
Technical  rept.   59-570. 
Order  from  OTS  $1.00  PB  161  842 

Off- stoichiometric  single  crystals  of  PbTe  were 
grown  by  the  Bridgman  technique  at  a  solidification 
rate  of  0.  35  cm/hr.    At  this  low  solidification  rate 
the  crystals  were  longitudinally  segregated,  the  com- 
position at  any  point  corresponding  to  that  dictated 
by  the  solidus  curve  of  the  phase  diagram.    The 
phase  diagram  shows  that  R)Te  has  an  off- stoichio- 
metric melting  point;  the  difference  in  concentration 
between  the  maximum  melting  point  and  the  stoichio- 
metric point  being  0.  002  atomic  percent,   with  the 
congruent  melting  point  on  the  tellurium  rich  side  of 
the  stoichiometric  point.    Stoichiometric  PbTe  is  in 
equilibrium  with  liquid  0.  41  weight  percent  rich  in 
lead,  the  equilibrium  temperature  being  923.  29C. 
The  solubility  of  both  lead  and  tellurium  in  PbTe  is 
restricted,   the  maximum  lead  and  tellurium  excess 
being  5  x  10^^  atoms/cm^.    The  crystals  were  cut 
into  thin  sections  perpendicular  to  the  growth  direc- 
tion and  the  slices  homogenized  to  yield  samples  of 
different  impurity  concentrations  of  lead  or  tellurium. 
Resistivity,   Hall  coefficient,  and  thermoelectric 
power  measurements  were  made  as  a  function  of 
temjjerature  on  three  slices  corresponding  to  stoich- 
iometric, excess  lead,  and  excess  tellurium. 
(Author) 


Purdue  Research  Foundation.   Lafayette.  Ind. 
SEMICONDUCTOR  RESEARCH.   Quarterly  rept. 
no.  12.   1  May-31  July  59.  on  Contract  DA  36-039- 
sc-71131.  [1959]  36p.   14  refs.   PRF   1258;  AD- 
230  803. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  146  998 

Contents: 

Defect  crystals,   by  H.   M.  James  and  B.   V.   Paranjape 

Choice  of  gauge  in  perturbation  theory,   by 

H.  M.  James  and  K.   S.  Mendel  son 
Transport  properties  in  extrinsic  tellurium,   by 

V.   A.  Johnson  and  P.   Skadron 
Preparation  and  analyses  of  semiconductors,  by 

L.   Roth 
Heat  capacity  erf  n-type  germanium  below  1  deg  K,  by 

P.   H.   Keesom  and  C.  A.   Bryant 
The  transport  properties  of  semiconductors  at  low 

temperatures,   by  J.   F.  Goff  and  N.   Pearlman 
Magnetic  susceptibility,  by  D.  H.  Damon  and 

A.   N.  Gerritsen 

Infrared  absorption  in  irradiated  silicon,   by 
A.   K.   Ramdas  and  H.   Y.   Fan 

1  cm  electrcMi  spin  resonance  spectrometer,  by 
M.   Nisenoff,  and  W.  Jung,   H.  Y.   Fan 

Paramagnetic  resonance  in  neutron- irradiated  sili- 
con, by  M.   Nisenoff  and  H.  Y.   Fan 

Impurity  conduction  in  silicon,  by  R.   K.   Ray  and 
H.  Y.   Fan 

Dependence  of  mobility  of  hot  carriers  on  carrier 
concentration,   by  D.   Brown  and  R.   Bray. 

(See  also  PB  145  883) 


Raytheon  Co.,  Waltham,  Mass. 
BETA  SlUCON  CARBIDE,  byD.  M.  Warschauer. 
Scientific  rept.  no.  1  on  Contract  AF  19(604)6133. 
25  Apr  60,  35p.  6  refs.  AFCRC-TN-60-555. 
Order  from  LC  mi$3.00,  ph$6.30  PB  148  354 

The  results  of  tests  for  the  optimum  composition  of 
gas  for  the  vapor-decomposition  method  of  growth 
indicate  that  best  results  are  achieved  when  hydrogen 
and  silicon  tetrachloride  are  used  alone,  rather  than 
with  addition  of  a  carbon-bearing  compound.  The 
best  crystals  have  been  grown  at  1950°C;  these  crys- 
tals are  stoichiometric  to  within  0.3  percent,  and  the 
impurity  content  does  not  exceed  0.003  percent  of  the 
impurity  most  abundant.  It  has  been  demonstrated 
that  formation  of  methane  and  of  high- molecular 
weight  complexes  of  silicon  dichloride  are  important 
factors  in  the  growth  process  .   Somewhat  smaller 
crystals  of  a  different  shape  are  being  grown  by  dejxj- 
sition  from  solution;  advances  have  been  in  improving 
the  purity  of  this  material,  and  preliminary  measure- 
ments of  electrical  properties  are  under  way.  (Author) 


Sheffield  U.  (Gt.  Brit.) 
ELECTRONIC  WAVE  FUNCTIONS  IN  PERTURBED 
METAL  LATTICES,  by  N.  H.  March  and  A.  M. 
Murray.    Final  technical  rept.  no.  2,   1  May  59- 
30  Apr  60,  on  Contract  DA  91 -591 -EUC- 1090.    [1960] 
41p.   13  refs. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  148  520 

The  calculation  of  electronic  wave  functions  round  a 
vacancy  in  a  finite  metal  has  been  completed,  and  the 
final  results  are  reported  here.    Calculations  are 
described  for  particle  numbers  of  approximately 
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2  X  lO^,  2  X  l63  and  10°.   A  self -consistent  von 
WeizsScker  calculation  i$  also  repwrted,  and  com- 
parison made  between  thils,  the  finite  metal  results, 
and  existing  Thomas-Fernai  calculations.   Calculations 
also  reveal  long-range  oscillations  in  the  total  per- 
turbed electron  density  fOr  finite  metals.    Reference 
is  made  to  a  number  of  amplications  of  the  present  re- 
sults.   Results  obtained  b^  a  density  matrix  approach 
to  the  imperfections  problem  are  discussed.    (See 
alsoPB  143  112) 


Stanford  Electronics  La^s.  ,   Stanford  U. ,  Calif. 
SPECTRAL  RESPONSE  OF  SOLAR  CELL  STRUC- 
TURES, by  L.   M.   Terma^.    Rept.  on  Contract 
Nbnr-225(3l).    21  Sep  59,]  25p.   3  refs.   Technical  rept. 
no.   1605-1;  AD-226  436. 
Order  from  LC  mi$2.  70.  phK  80  PB  148  597 


The  purpose  of  this  study 
response  erf  silicon  solar 


was  to  measure  the  spectral 
cell  structures,  and  to  ob- 
serve how  the  response  varied  with  the  depth  of  the  p- 
n  junction.    Spectral  resp<)nse  was  defined  as  the  rel- 
ative short-circuit  currer^t  as  a  function  of  the  wave- 
length erf  incident  light  fo#  equal  energy  incident  upon 
the  cell  at  all  wavelength^.    Cells  were  made  with  the 
junction  depths  varying  frjam  0.  6  to  5.  C^,  and  having 
smooth  (etched)  surfaces  and  rough  (lapped)  surfaces. 
Response  curves  from  th^se  cells  are  presented. 
These  curves  indicate  tha^  in  order  to  increase  the 
relative  short -wave  length  response  (y\<  0.  75^)  the 
junction  should  be  made  doser  to  the  surface,  while 
in  order  to  increase  the  relative  long- wavelength 

response  (A^-  75^)  the  jLnction  must  be  made  com- 
paratively far  below  the  sjurface.    The  effect  of  having 
a  lapped  surface  on  the  c^ll  is  to  reduce  the  lifetime 
near  the  surface,  thus  reducing  the  response  to  short 
wavelengths  of  incident  light.    A  simple  theoretical 
model  is  then  presented  which  apjjears  to  adequately 
describe  the  mechanism  Involved  in  determining  the 
shape  erf  the  response  curves.  (Author) 


Sylvania  Electronic  Systems,  Waltham,  Mass. 
INVESTIGATION  OF  SOME  SEMICONDUCTOR 
SWITCHING  ELEMENTS  AND  THEIR  APPLICATION 
TO  A  SINGLE-POLE,   EIGHT- THROW  SWITCH,  by 
Stephen  N.   MiUer.    Rept.   on  Contract  AF  19(604)5474 
1  Apr  60,  70p.  20  refs.   Scientific  rept.   SR424-2; 
AFCRC-TN-60-399. 
Order  from  LC  mi^.  90,  i  phJlO.  80  PB  148  562 

A  four-terminal,  T-netw^rk,  equivalent  circuit  im- 
pedance representation  i$  presented  which  satis- 
factorily predicts  the  mi<Jrowave  switching  properties 
of  three  germanium  diodes  in  single-pole,  single- 
throw  switches  at  2.  0,  3.  0,  and  4.  0  kmc.    Typical 
characteristics  of  these  switches  are  average  inser- 
tion loss<  1.9  decibels,  average  switching  ratio  >  15 
decibels,  and  10- percent  to  90- percent  ix>wer  level 
changes  erf  T     <  40  nanoseconds,  and  Tgff  =20 
nanoseconds,  all  over  a  3:1  frequency  band  to  4.  0 
kmc.    General  design  forfnulas  for  a  multithrow 
switch  at  three  frequencies  with  satisfactory  results. 
Performance  data  is  presented  for  the  eight- throw 
switch  over  a  5:1  band  to  4.  0  kmc.    Compared  to  the 
SPST  switch,  sonK  improvement  in  switching  ratio 
and  degradation  in  insertion  loss  are  noted. 


Wayne  State  U. ,  Detroit,  Mich. 
THE  ARC  IMAGE  FURNACE  FOR  GROWING  SEMI- 
CONDUCTOR CRYSTALS,  by  R.  P.  Poplawsky  and 
J.  E.  Thomas,  Jr.  Technical  note  no.  3  on  Contraa 
AF  49(638)158.    1  Mar  60,   ll6p.  36  refs.   AFOSR- 
TN-60-312. 
Order  from  OTS  $2.50  PB  161  868 

The  optical,  mechanical,  and  electrical  details  of  an 
arc  image  furnace  are  given.   This  furnace  uses  two 
60"  paraboloidal  reflectears  in  vertical  arrangement 
with  a  high  intensity  carbon  arc  as  the  source.    It  was 
designed  to  study  "arc  image"  crystal  growing  tech- 
niques.  Two  crucible-free  techniques,  "pushing"  and 
"pulling",  which  resulted  in  the  growth  of  several  arc 
image  silicon  crystals  are  discussed.   Pushing  a  sili- 
con crystal  consists  erf  melting  the  top  surface  of  a 
single  crystal  seed  disk,  which  is  positioned  at  the 
image  point  of  the  furnace,  and  then  feeding  a  long, 
small  diameter,  polycrystalline  rod  into  this  melt. 
Pulling  a  silicon  crystal  is  accomplished  by  first  dip- 
ping a  small  rectangular  seed  crystal  into  a  melt 
produced  on  the  top  surface  of  a  relatively  large, 
polycrystalline,  silicon  cylinder.   The  seed  is  then 
slowly  withdrawn  and  liquid  material  solidifies  onto 
it.   The  results  of  measurements  made  on  pushed  and 
pulled  silicon  crystals  show  that  they  are  essentially 
free  erf  oxygen,  have  high  resistivities  when  a  gocxl 
grade  of  bulk  material  is  used,  and  have  a  dislocation 
density  of  the  order  of  10*  cm.  "2.   xhe  factors  which 
influence  the  growth  and  quality  of  arc  image  crystals 
are  discussed.  These  include:  maximum  useful 
furnac^e  power,  shapes  of  floating  zones,  and  radiant 
flux  cx>nsideration8 . 


Wayne  State  U. ,  Detroit,  Mich. 
OBSERVATIONS  OF  SURFACE  TRANSVERSE  MAG- 
NETORESl STANCE  EFFECTS  ON  N-TYPE  GER- 
MANIUM, by  Walter  A.  Albers,  Jr.  and  J.  E.  Thomas,  Jr. 
Technical  note  no.  2  on  Contract  AF  49(638)158. 
1  Mar  60.  94p.  35  refs.  AFOSR-TN-60-313. 
Order  from  LC  mi$5.40,  ph$15.30  PB  148  762 

Two  techniques  were  developed  for  preparing  large 
surface-to-volume  ratio  single  crystal  samples  for 
surface  studies .   In  both  cases  the  methods  depend  on 
having,  initially,  thick  slices  of  semiconductor  single 
crystal  material.  This  material  is  then  either  (1) 
made  the  ancxle  -»f  an  electrolytic  cell  and  illuminated 
with  near- infrared  so  that  the  sample  etches  thin  in 
the  illuminated  region  or  (2)  is  exposed  to  a  flowing 
stream  of  an  acid  mixture  and  is  subsequently  etched 
thin  by  the  resulting  chemical  reactions .   Several  thin 
samples  of  n-type  germanium  were  prepared.  TTie 
electrical  conductivity  and  the  magnetoresi stance  of 
these  samples  were  simultaneously  measured  as  a 
function  of  the  surface  conditions  of  the  sample. 


Wayne  State  U. ,  Detroit.  Mich. 
SURFACE  PHENOMENA  IN  SEMICONDUCTORS  AND 
GROWTH  OF  SEMICONDUCTOR  CRYSTALS,  by 
W.  A.  Albers,  V.  E.  Noble  and  others.   Technical 
rept.  on  Contract  AF  49(638)158.    1  Mar  60,  41p. 
14  refs.    AFOSR-TR-60-41. 
Order  from  OTS  $1 .  25  PB  161  867 

A  photo-electric  etching  technique  has  been  developed 
for  the  fn-ep»ration  erf  thin  filaments  of  single  crystal 
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germanium.    Magneto- resistance  measurements  made 
on  these  thin  samples  have  yielded  one  of  the  first 
direct  observations  of  the  mobility  of  electrical  car- 
riers near  the  surface  of  a  semiconductor.    1/f  noise 
measurements  have  been  made  upxxi  the  thin  filaments 
in  order  to  relate  the  semiconductor  surface  proper- 
ties to  the  process  of  carrier  trapping  by  surface 
energy  states.    The  problem  of  preparing  hyper-pure 
crystals  of  semiconducting  materials  was  attacked  by 
employing  a  high  intensity  carbon  arc.   An  interpreta- 
tion of  the  results  of  vertical  liquid  zone  and 
irradiance  profile  calculations,  has  indicated  the 
feasibility  of  growing  large,  good  quality  crystals  of 
the  medium  high  melting  point  semiconductors  using 
arc  image  techniques. 


X-Ray  and  Crystal  Analysis  Lab. ,  Pennsylvania 

State  U. ,  University  Park. 
CRYSTAL  STRUCTURE  RESEARCH  BY  X-RAY  AND 
NEUTRON  DIFFRACTION,  by  Ray  Pepinsky.    Final 
rept.  for  1  June  57-14  Sep  58  on  Contract  DA  36-039- 
sc-72385.    [1958]  88p.  18  refs.   AD- 208  071. 
Order  from  LC  mi$4.80,  ph$13.80  PB  146  579 

Many  new  ferroelectrics  have  been  discovered,  and 
the  importance  of  the  glycine  molecule  and  erf  the 
tetrahedral  ions  such  as  NH4  and  SO4"  in  the  ferro- 
electric transitions  have  been  emp>hasized.   An  ex- 
tensive study  has  been  carried  out  on  the  various 
physical  properties  of  ferroelectric  sulfates  as  well 
as  fluobcry Hates.    X-ray  structure  analysis  of  tri- 
glycine  sulfate  has  shown  the  mechanism  erf  ferroelec- 
tricity  in  this  crystal. 


Rutgers  State  U.  Coll.  of  Engineering,  New 

Brunswick,   N.   J. 
ON  THE  MECHANICAL  AND  THERMAL  STABIL- 
ITY OF  LOW-ANGLE  BOUNDARIES  IN  ZINC 
SINGLE  CRYSTALS,   by  Sigmund  Weissmann,  Makato 
Hirabayashi,  and  Hiroshi  Fujita.    Final  rept.  on  Con.- 
tract  DA  30-069-ORD- 1777.    1  May  60,  51p.   18  refs. 
OOR  rept.   1665.  3 -Met. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  442 

The  mechanical  and  thermal  stability  of  low-angle 
boundaries  in  zinc  single  crystals  was  studied  by 
methods  combining  metallographic  techniques  with  x- 
ray  reflection  microsce)py  and  diffraction  analysis, 
it  was  fewjnd  that  low-angle  boundaries  pjerpendicula^r 
to  the  basal  plane  do  not  offer  any  appreciable  re- 
sistance to  a  shearing  force  ptarallel  to  the  base! 
plane  if  they  are  pure  lilt  boundaries,   but  are  sub- 
stantial barriers  if  they  are  asymmetrical.    If  the 
external  force  exceeds  a  critical  value  these  asym- 
metrical low-angle  boundaries  become  sites  where 
fracture  may  e>ccur.    The  strengthening  effect  of  the 
asymmetrical  low-angle  boundaries  is  attributed  to 
the  effective  stress  field  of  the  screw  dislocations, 
which  are  mechanically  stabilized  by  the  edge  disloca- 
tions.   The  stress  field  erf  the  screw  dislcx;ations  is 
also  responsible  for  the  thermal  instability  of  the 
asymmetrical  low-angle  boundaries,  which  on  anneal- 
ing are  gradually  converted  into  pure  tilt  boundaries. 
A  coarse  substructure  established  after  annealing  and 
consisting  of  pure  tilt  boundaries  is  thermally  very 
stable.    On  solidification  after  pwrtial  melting  of  the 
crystal  the  cewrse  substructure  is  re-established, 
whereas  the  fine  substructure  is  entirely  modified. 
(Author)  50i 


Theoretical  Physics 


Avco- [Everett]  Research  Lab.  ,  Mass. 
MAGNETOHYDRODYNAMIC  DISTORTION  OF  A 
MAGNETIC  FIELD  DUE  TO  UNIFORM    FLOW,   by 
David  S.   Falk.    Rept.  on  Contract  AF  04(645)18. 
30  Apr  58,   8p.    Research  rept.   29;  AD- 201  913. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  195 

An  exact  soluti^on  has  been  obtained  for  the  distortiem 
of  the  magnetic  field  of  a  straight  wire  of  vanishing 
diameter,  due  to  the  uniform  flow  of  a  fluid  with  con- 
stant scalar  conductivity,   in  the  limit  where  the  effect 
of  the  field  on  the  flow  is  neglected. 


Brandeis  U.  ,  Waltham,  Mass. 
QUANTUM  CORRECTED  STATISTICAL  METHOD, 
by  L.  C.   R.  Alfred.    Technical  rept.  no.  7  on 
Contract  Nonr- 1677(01).    Sep  59,  22p.  9  refs. 
AD-228  394. 
Order  from  LC  mi$2.  70,  phH  80         PB  148  595 

Quantum  corrections  are  applied  to  the  single  p>article 
density  matrix  in  a  semiclassical  ensemble  where 
the  distribution  is  unrestricted.    A  form  for  the  den- 
sity matrix  containing  implicitly  a  function  of  the 
wave  mechanical  Hamiltonian  c^>erator  is  devised. 
A  formalism  is  then  developed  to  decomp)ose  this 
curator  function  into  effectively  classical  and  non- 
classical  parts.    The  classical  part  corresponds  to 
the  semiclassical  density  matrix,  and  the  quantum 
corrections  are  obtained  from  the  nonclassical  terms 
The  quantum  corrected  density  matrix  for  a  spheri- 
cally symmetrical  and  a  1  dimensional  system  were 
evaluated.    The  densities  for  a  linear  harmonic 
oscillator  and  a  Coulomb  potential  for  a  Fermi- Dirac 
distribution  were  also  examined.    (Author) 


California  U. ,   Berkeley. 
ON  FINITE  RENORMALIZATION  CONSTANTS  AND 
THE  MULTIPLICATION  OF  CAUSAL  FUNCTIONS 
IN  PERTURBATION  THEORY,  by  H.  J.   Bremermann. 
Technical  rept.  no.   8  on  Contract  Nonr- 222(62). 
Sep  59.  32p.   11  refs.  AD- 227  963. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  148  583 


Chicago  U.,  111. 
QUANTIZATION  OF  NON- LINEAR  SYSTEMS,  by 
I.  E.  Segal.   Technical  note  no.  2  on  Contract 
AF  49(638)666.   May  60,  71p.  23  refs.   AFOSR-TN- 
60-575. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  148  416 

A  direct  method  of  quantization,  applicable  to  a  given 
non- linear  hyp)erbolic  partial  differential  equation,  is 
indicated.    From  such  classic:al  equatiems  alone,  with- 
out a  given  Lagrangian  or  Hamiltonian,  or  a  priori 
linear  reference  system  such  as  a  bare  or  incoming 
field,  a  quantized  field  is  constructed,  satisfying  the 
conventional  commutation  relations.    While  mathe- 
matically quite  heuristic  in  p>art,   local  products  <rf 
quantized  fields  do  not  intervene,  and  there  are 
grounds  for  the  belief  that  the  formulation  is  free  from 
non-trivial  divergences.   (Author) 


I 


Hebrew  U.   (Israel). 
TABLES  OF  EIGENVALUES  AND  MATRIXELE- 
MENTS  OF   TRANSITION  PROBABILITIES  FOR  AN 
AXIAL  SPIN  HAMILTONLiN  WITH  S  =  3/2,   by 
R.   Stahl-Brada  and  W.   Lojv.    Technical  note  no.  9 
on  Contract  AF  61(052)59.  |  July  59,   58p.    I  ref. 
AFOSR-TN-59-1125;  AD-i32  062. 
Order  from  LC  mi$3.  60.  Wi$9.  30  PB  146  717 

Numerically  computed  eigenvalues  of  the  matrix 


corresponding  to  the  axial 

y  s  •  g  P  H.  S  ^  D  (S. 
number  S  -3/2  are  tabulati 


spin  Hamiltonian 
^  S  (S*l)  )  with  the  spin 


Institute  for  Fluid  Dynamtcs  and  Applied  Mathe- 
matics, U.  of  Maryland,  iCollege  Park. 
THE  WAVE  MOTIONS  OF  SMALL  AMPLITUDE  IN 
A   FULLY  IONIZED  PLASMA.    PART  IL    WITH 
LONGITUDINAL  APPLIED  MAGNETIC  FIELD,  by 
S.   L   PaL    Rept.  on  Contra<:t  AF  49(638)401.    Apr  60, 
30p.   Technical  note  BN-207;  AFOSR-TN-60-576. 
Order  from  LC  mi$2.  70.  p^H  80  PB  148  211 

Wave  motions  of  infinitesirtal  amplitude  in  a  fully 
ionized  plasma,  consisting'of  single  charged  ions 
and  electrons,  have  been  investigated  by  a  two  fluid 
theory  under  uniform  external  magnetic  field.    The 
interaction  of  the  basic  nxxjes  of  wave  due  to  ex- 
ternal magnetic  field  has  been  discussed.    The  case 
where  the  external  uniform  magnetic  field  is  in  the 
direction  of  propagation  of  the  waves  has  been 
analysed  in  detail.    The  effect  of  finite  electrical  con- 
ductivity on  these  transverse  waves  has  been  briefly 
discussed. 


Institute  of  Mathematical  sciences,  New  York  U 

N.  Y. 
STATISTICAL  MECHANIC* i  AND  THE  BOLTZMANN 
EQUATION,  by  Robert  M.  Lewis.    Rept.  on  Contract 
AF  49(638)341.   Jan  60,   10p(.  5  refs.    Research  rept. 
no.  HT-4;  AFOSR-TN-60-10:  AD- 233  307. 
Order  from  LC  mi$l .  80,  p<>$l .  80  PB  146  720 

A  very  simple  derivation  of  the  Boltzmann  equation  is 
given.   The  derivation  is  ba$ed  on  the  solution  erf  the 
initial  value  problem  for  the  hierarchy  equations  of 
statistical  mechanics.   (Author) 


Institute  of  Optics,  U.  d  (Rochester,  N.  Y. 
CORRELATION  THEORY  OF  STATIONARY  ELEC- 
TROMAGNETIC FIELDS,  I^RT  I:  THE  BASIC 
FIELD  EQUATIONS,  by  E.  Wolf  and  P.   Roman  (U.  of 
Manchester).    Technical  notje  no.   1  on  Contract 
AF  49(638)602.  Oct  59,  22p,  8  refs.  AFOSR  TN-59- 
1188;  AD- 232  919. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  336 

In  recent  papers  a  class  of  $econd  order  correlation 
tensors  was  introduced  and  certain  differential  equa- 
tions which  govern  their  prcpagation  were  postulated. 
These  correlation  tensors,  which  may  be  regarded  as 
natural  generalizations  of  fitictions  used  in  the  analy- 
sis of  partially  coherent  optical  wavefields,  charac-- 
terize  the  correlations  which  exist  between  the  elec- 
tromagnetic field  vectors  at  any  2  points  in  the  field. 


at  any  2  instants  of  time.    A  derivation  of  the  basic 
differential  equations  is  presented;  and  it  is  shown 
that  the  2  sets  into  which  equation  naturally  split  are 
not  independent,  but  follows  from  each  other  as  a  con- 
sequence of  certain  symmetry  properties  which  the 
correlation  tensors  exhibit.    (Author) 


Institute  of  Theoretical  Physics.   Stanford  U  , 

Calif. 
HIGH  ENERGY  LIMIT  OF  FORM  FACTORS,   by 
S.   D.   Drell  and  F.   Zachariasen.    Technical  note  no. 
no.    13  on  Contract  AF  49(638X388.   Feb  60.   20p. 
8  refs.   AFOSR  TN-60-183;  AD-233  743. 
Order  frojn  LC  mi$2.  40,  ph$3.  30  PB  146  420 

The  following  theorem  is  proved:  for  finite  charge 
renormalization  constant  73' ^  the  form  factors  de- 
scribing any  vertex  with  2  particles  on  the  mass  shell 
must  vanish  at  infinite  momentum  transfer.    The  re- 
lation of  this  result  to  the  work  of  Lehmann, 
Symanzik,  and  Zimmerman  (Nuovo  Cimento  2:425, 
1955)  is  discussed.  (Author) 


Institute  of  Theoretical  Physics.   Stanford  U.  .   Calif 
A  TEST  OF  APPROXIMATION  METHODS  IN  PO- 
TENTIAL SCATTERING,   by  J.   D.   Bjorken  and 
A.   Goldberg.    Technical  note.  no.   11  on  Contract 
AF  49(638)388.    Feb  60,   24p.    11  refs.   AFOSR- TN- 
60-167;  AD-233  740. 
Order  from  LC  mi$2.  70,  phH  80  PB  146  419 

Various  approximation  procedures  fashionable  in 
field  theory  for  computing  scattering  amplitudes  are 
tested  on  a  soluble  problem  in  pxjtential  theory — the 
s-wave  scattering  by  an  exponential  potential.    The 
methods  include:  (1)  the  Fredholm,  or  determinantal, 
expansion;  (2)  the  Chew-Mandelstam  procedure  of 
constructing  the  scattering  amplitude  Tq  from  analy- 
ticity  properties  and  unitarity;  (3)  expansion  of  Tq  in 
powers  erf  the  potential  strength  X  (Born  approxima- 
tion); and  (4)  expansion  of  tan  a^  in  powers  of  \, 
and  (5)  expansion  of  cot  5^  in  powers  of  X  . 


Microwave  Lab.  ,  Stanford  U.  ,  Calif. 
INVESTIGATION  OF  MICROWAVE  PROPERTIES 
OF  PLASMAS,  by  M.  Chodorow.    Scientific  rept.   no. 
7,   1  Nov  59-31  Jan  60,  on  Contract  AF  19(604)5226. 
Feb  60,  21p.  M.   L.   rept.  697;  AFCRC-TN-60-185. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  168 

Thermal  Plasma:   The  major  source  of  ion  loss  now 
apjpears  to  be  from  diffusion  as  well  as  from  recom- 
bination.   Noise  in  Plasmas:  An  analysis  of  the  cor- 
relation measurement  has  been  made,  and  simpler 
versions  of  the  original  experiment  have  been  ex- 
amined.   Harmonic  Generation  in  Plasmas:  Theoret- 
ical work  has  been  concerned  with  predicting  the 
second  harmonic  output  of  a  generator.    Electron 
Beam  Interaction  with  a  Plasma:  Numerical  solutions 
Electron  Plasnia  Waves:  Propagation  measurements 
on  the  enlarged  plasma  guide  system.  Parametric 
Effects:  A  re-examination  of  the  theory  of  traveling- 
wave  type  parametric  amplification  in  a  plasma 
column  has  given  some  new  insight  on  the  rather 
marginal  performance  of  the  tubes  used  up  to  now. 
Electrostatic  Sound  Waves:  E3q>eriment8  attempting 
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to  excite  low-velocity  plasma  sound  waves  are  des- 
cribed. Plasma  Confinement:  A  new  electrode  con- 
figuration for  imposing  the  rf  field  on  the  plasma 
confirmed  earlier  conclusions  that  the  confinement 
phenomena  is  not  a  radiation  pressure  effect  but 
more  likely  a  sheath  effect.   Plasma  Studies:  This  new 
project  is  presently  concerned  with  two  aspects  of 
plasmas:  analysis  of  nonlinear  effects  by  Hamilioniaa 
methods,  and  the  investigation  of  a  possible  experi- 
ment to  verify  the  concept  of  Landau  damping.    (See 
also  PB  144  927) 


Microwave  Lab. ,  Stanford  U.  ,  Calif. 
INVE^IGATION  OF  THE  MICROWAVE  PROPER- 
TIES OF  PLASMAS,  byM.  Chodorow.    Scientific 
rept.  no.  5.   1  Aug-31  Oct  59,  on  Contract 
AF  19(604)5226.    Dec  59,  2lp.   M.  L.  rept.  no.  669; 
AFCRC-TN-60-113;  AD-233  580. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  146  646 
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Microwave  Lab.  .  Stanford  U. ,  Calif. 
LANDAU  DAMPING  OF  CIRCUIT  AND  ION  WAVES, 
by  P.  A.  Sturrock.  Technical  note  on  Contract 
AF  49(638)415.  Jan  60,   17p.  8  refs.  M.L.   rept.  no.  665; 
AFOSR-TN-60-141;  AD-233  751. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  348 

It  is  shown  that  the  interaction  of  a  slow  circuit  wave 
with  the  thermal  electrons  of  a  plasma  column  should 
lead  to  dissipation  of  the  circuit  wave  by  the  mechanism 
of  Landau  damping.    Numerical  estimates  indicate  that 
this  effect  should  be  susceptible  to  experimental  verifi- 
cation.   Such  an  experiment,  if  successful,  would  offer 
a  method  for  determining  the  electron  velocity  distribu- 
tion of  a  plasma  column.    A  circuit  analogue  for  the 
ion-acoustic -wave  mechanism  is  derived  which  facili- 
utes  calculation  of  the  Landau  damping  of  ion  waves. 
This  effect  is  found  to  be  small  and  cannot  account  for 
the  difficulty  experienced  in  attempting  to  set  up  these 
waves.  (Author) 


Physical  Research  Lab.  ,  Space  Tech.   Labs.  ,  Inc. , 

Los  Angeles,  Calif. 
RADIATION  BY  PLASMA  OSCILLATIONS  IN  A 
BOUNDED  PLASMA  IN  A  MAGNETIC  FIELD,  by 
H.  W.  Wyld,  Jr.  23  Oct  59.  28p.   3  refs.  PRL-9-23. 
Order  from  LC  miJ2.  70,  ph$4.  80  PB  147  000 

The  radiation  by  a  thermal  distribution  of  plasma 
oscillations  in  a  bounded  plasma  in  a  magnetic  field  is 
calculated  in  the  limit  ("'j./w^V2^*i,  where  ^^^^"^ 
Wp  are  the  cyclotron  and  plasma  frequencies.    The 
calculation  is  performed  in  two  ways  leading  to  the 


same  result:  (I)  a  "Fresnel  formula"  for  the  ratio  of 
the  intensity  of  the  electromagnetic  wave  transmitted 
through  the  plasma  boundary  to  the  intensity  of  an  in- 
cident plasma  oscillation  is  derived;  (2)  the  decaying 
modes,  satisfying  a  radiation  condition  at  infinity,  of 
a  bounded  plasma  in  a  magnetic  field  are  found- 


Purdue  U. ,  Lafayette,  Ind. 
ON  THE  POSSIBILITY  OF  THE  CHARGE  DEPENDENT 
CORRECTION  TO  THE  GRAVITATIONAL  FORCE,  by 
Masaaki  Kawaguchi.   Rept.  on  Contract  AF  18(600)1579. 
[1957]  5p.  6  refs.  AFOSR-TN-58-189. 
Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  1 37  679 


Sindel  S.  p.  A. .  Rome  (Italy). 
MICROWAVE  DETERMINATIONS  OF  AFTERGLOW 
TEMPERATURES  AND  ELECTRON  COLLISION 
FREQUENQES  IN  NITROGEN,  by  D.  Formato  and 
A   Gilardini.   Technical  scientific  note  no.  1  on  Con- 
tract AF  61(052)39.    7  Aug  59,   15p.  9  refs.   AFCRC- 
TN-60-149;  AD-233  986. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  644 

A  new  method  for  measuring  afterglow  electron  tem- 
jjeratures  from  microwave  noise  measurements  is 
described.    By  using  this  method  it  was  shown  that  the 
electron  temperatures  in  the  afterglow  of  a  dc  pulsed 
discharge  in  a  long  glass  tube  are  much  larger  than 
thermal  over  the  measured  decay  time.   This  may  ex- 
plain the  different  electron  collision  frequency  values 
measured  in  nitrogen  by  different  authors  with  micro- 
wave techniques.   (Author) 


Sperry  Gyroscope  Co. .  Great  Neck,  N.  Y, 
A  BEAM-GENERATED  BEAM-PLASMA  SYSTEM,  by 
C.  C.  Wang,  J.  E.  Hopson,  and  L.  P.  Levine.    Scien- 
tific rept.  no.   1  on  Contract  AF  19(604)5555.    Mar  60, 
60p.  23  refs.  ^rry  rept.  no.  NA-8210-8I91-I; 
AFCRC-TN-60-374- 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  148  316 

The  minimum  pressure  condition  for  plasma  generation, 
the  result  of  directing  an  electron  beam  through  a 
residual  gas  (hydrogen  in  this  study)  along  magnetic 
field  lines,  has  been  theoretically  predicted  and  experi- 
mentally verified.    For  pressures  greater  than  the 
minimum  pressure,  the  equilibrium  plasma  density  has 
been  analyzed.    Plasma  growth  greater  than  that  ex- 
pected from  collisions  of  primary  electrons  with  resid- 
ual gas  atoms  was  found;  diffusion- controlled  break- 
down caused  by  a  microwave  generation  process  of  the 
system  explains  this  growth-    Microwave  interaction  of 
the  beam-generated  plasma  circuit  with  the  primary 
beam  is  exhibited  as  a  velocity  modulation  of  the  bean^ 

Experiments  show  a  discrete  bandwidth  noise  spectrum 
theoretically,  discrete  frequency  oscillations  over  a 
prescribed  bandwidth  should  be  produced.   Plasma 
circuit  characteristics  are  not  independent  of  micro- 
wave power  level  as  assumed  in  the  theory;  the  micro- 
wave power  generated  is  apparently  absorbed  by  the 
plasma-    The  plasma,  then,  is  unstable.   (Author) 
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Stevens  Inst,  of  Tech. ,  Hoboken,  N.  J. 
INVESTIGATION  OF  PLASMA  ACCELERATIONS,  by 
K.  C  Rogers,  Dl  Finkjelstein  and  others.   Quarterly 
progress  rept.   no.  6,   |  Oct -31  Dec  59,  on  Megatron 
Accelerator,  Contract  t)A  36-039-sc-78097.  [1959] 
23p.  16  refs.  AD- 233  991. 
Order  from  LC  mi$2.  7^,  phK  80  PB  147  979 


Some  results  of  further  theoretical  work  on  the  mega- 
tron beam  are  summariized.    Possible  instabilities  are 
listed  and  stability  criteria  are  given.    The  instabili- 
ties considered  are  single-particle  magnetic  guide 
field  resonances,  kink  Hydrodynamic  instability,  nega- 
tive mass  instability,  and  two  stream  instability. 
(Author) 


Technische  Hochschuli?,   Munich  (West  Germany) 
WAVE  PROPAGATION    N  A  PLASMA-CABLE,  by 
G.   Biener.   Technical  final  rept.  for  1  Oct  57- 
30  Sep  59  on  Contract  Af  61(052)11.    [1959]  43p 
9  refs.   AFCRC-TR-60-illO;  AD-233  778. 
Order  from  LC  mi $3.  3q.  phr.  80  PB  146  637 

In  the  case  of  a  time-varying  plasma  when  the  gase- 
ous discharge  increases  or  decreases  within  a  short 
time,  probe  measureme^its  cannot  always  be  carried 
out.    For  studying  time-jvarying  gaseous  discharges 
the  classic  probe  metho<l  was  discarded  in  favor  of 
electromagnetic  waves  v^hose  propagation  characteris 
tics  will  be  influenced  by  the  condition  of  the  plasma. 
A  phase  measuring  metl^xl  was  worked  out,   by  which 
the  phase  difference  betifeen  2  different  points  of  a 
progressing  wave  could  ^  determined  and  which 
allows  to  observe  time-\jarying  processes  in  the  gas- 
eous discharge.    By  thes^  2    measuring  methods  (the 
wave  and  the  probe  methixi)  the  plasma  parameters  at 
stationary  conditions  wej-e  determined  and  wave  prop- 
agation in  the  plasma  cable  was  further  investigated. 
By  employing  the  phase  difference  method  for  these 
measurements  it  was  possible  to  distinguish  between 
a  slow  forward  wave  witft  a  phase  and  group  velocity 
of  equal  direction,   and  a  backward  wave  with  a  phase 
and  group  velocity  of  opdosite  directions.    Further- 
more,  the  influence  of  tHe  electronic  drift  velocity  on 
the  propagation  was  identified  by  experiments  and 
quantitatively  determinecj.  (Author) 


Watertown  Arsenal  Labfe.,  Mass. 
THE  INTERACTION  OF  [ELECTRONS  WITH 
ELASTIC  WAVES  IN  SOLIDS  WITH   RESPECT  TO 
ULTRASONIC  ATTENUA, TION,  by  E.  P.  Papadakis. 


May  60,  30p.   18  refs.  WAL  TR- 143/32 


Order  from  LC  mi$2.  70, 


ph$4.  80 


PB  148  122 


Theoretical  and  experimental  work  by  many  re- 
searchers show  that  the  attenuation  of  ultrasonic 
elastic  waves  in  metals  a^  liquid  helium  temperatures 
is  dependent  upon  the  mohientum  transfer  between  the 
electrons  and  the  lattice,  |  the  population  of  electrons 
in  the  normal-  and  superfconducting  states,  and  the 
orientation  of  the  elastic  displacement  with  respect  to 
an  applied  magnetic  field,|   The  work  is  summarized 


and  the  results  presented 
(Author) 


in  equations  and  graphs. 


Thermodynamics 


AvcofEverett]  Research  Lab.  ,  Mass. 
ELECTRICAL  CONDUCTIVITY  OF  THERMALLY 
IONIZED  AIR  PRODUCED  IN  A  SHOCK  TUBE,  by 
S.   C.   Lin.    Rept.  on  Contract  AF  04(645)18.    Feb  57, 
24p.   16  refs.   Research  rept.   5  (formerly  Research 
note  26). 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  657 

The  electrical  conductivity  of  shock -heated  air  at 
equilibrium  temperature  from  3500<^K  to  6200°K,  and 
at  densities  of  the  order  of  0.  01  N.  T.  P. ,   has  been 
measured,  using  the  shock  wave-magnetic  field  inter- 
action technique  reported  by  Lin,   Resler,  and 
Kantrowitz. 


Avco-Everett  Research  Lab.  .   Mass. 
GENERALIZED  HEAT  TRANSFER  FORMULAE  ANI 
GRAPHS,  by  R.  W.   Detra  and  H.   Hidalgo.   Rept.  on 
Contract  AF  04(645)18.    Mar  60,   19p.  8  refs.   Re- 
search rept.   72;  AD-233  702. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  147  211 

Utilizing  the  research  results  of  previously  reported 
investigations  of  the  laminar,  turbulent  and  radiative 
heat  transfer  in  dissociated  air,   some  generalized 
formulae  for  calculating  heat  transfer  are  given. 
Graphs  for  determining  the  laminar  heat  transfer, 
momentum  thickness  Reynolds  number,  and  turbulent 
heat  transfer  distributions  around  an  axisymmetric 
body  are  also  given.    These  heat  transfer  correla- 
tions are  valid  for  velocities  between  6000  fps  and 
26,  000  fps  and  for  altitudes  up  to  250.  000  ft.    This 
range  of  velocities  and  altitudes  covers  the  impor- 
tant re-entry  regime  of  practical  re-entry   trajec- 
tories having  interest  today.    These  generalized  re- 
sults are  specialized  for  ICBM  nose  cone  re-entry 
applications.    These  formulae  and  graphs  may  be 
found  useful  for  making  rapid  engineering  estimates 
and  preliminary  design  evaluations  of  the  heating 
problems  associated  with  re-entry  into  the  Earth's 
atmosphere.   (Author) 


Avco- [Everett]  Research  Lab.  ,  Mass. 
A  SHOCK  TUBE  INVESTIGATION  OF  HEAT 
TRANSFER  IN  THE  WAKE  OF  A  HEMISPHERE- 
CYLINDER,    WITH  APPLICATION  TO  HYPERSONIC 
FLIGHT,  by  William  E.   Powers,  Kenneth  F.  Stetson, 
and  Mac  C.   Adams.    Rept.   for  Oct  56- June  57,  on 
Contract  AF  04(645)18.    Aug  58,   41p.  9  refs. 
Research  rept.   30;  AD- 205  513. 
Order  from  LC  nii$3.  30,  ph$7.  80  PB  147  196 

Wake  heat  transfer  experiments,  under  conditions 
which  simulate  hypersonic  velocities,  were  conducted 
in  a  constant  area  shock  tube.    The  preliminary  ob- 
jective of  establishing  the  utility  of  the  shock  tube 
for  wake  investigations  was  verified  as  steady  state 
wake  heat  transfer  rates  and  stable  wake  geometries 
were  obtained  in  less  than  100  |Asec.    The  heat  trans- 
fer coefficients  for  the  wake  of  a  sting  supported 
hemisphere- cylinder  configuration  were  obtained  for 
laminar  and  turbulent  flow  on  the  body.    Laminar  heat 
transfer  rates  for  the  wake  averaged  about  two- thirds 


504 


-4 

I' 


of  the  theoretical  laminar  heat  transfer  rate  to  a 
solid  surface  replacing  the  wake  mixing  line.    The 
magnitude  of  the  turbulent  heat  transfer  rates  was 
about  one- third  of  the  turbulent  prediction  for  a  solid 
surface  replacing  the  wake  boundary.    No  distinguish- 
able variations  of  heat  transfer  rates  to  the  sung  or 
rear  face  of  the  model  were  observed  for  sting-to- 
body  diameter  ratios  of  0.  3  and  0.  6,  and  observed 
variations  within  the  wake  were  less  than  the  experi- 
mental scatter  of  about  1  20%.    (Author) 


Ballistic  Research  Labs.  .  Aberdeen  Proving 

SOME  "aspects  of  NON- EQUILIBRIUM  FLOWS, 
by  Raymond  Sedney.    Mar  60,  35p.   13  refs.   Rept.  no 

1099 

Order  from  LC  mi$3.  00.  ph$6.  30  PB  148  238 

Some  of  the  general  features  of  non- equilibrium  flow 
are  discussed  and  vibrational  relaxation  is  discussed 
in  detail.    This  case  is  somewhat  simpler  than  dis- 
sociation and  ionization  but  it  illustrates  some  of  the 
main  new  features  of  non- equilibrium  flow.    Those 
aspects  of  two-dimensional  and  axisymmetric  flow 
behind  shock  waves  are  examined  analytically  which 
yield  significant  information  without  requiring 
numerical  solution  of  the  governing  equations.    The 
thermodynamics  of  a  vibrational  relaxing  gas  is 
discussed.    The  conditions  for  simulating  flows  are 
noted.    Crocco's  theorem  and  the  characteristic 
equations  are  derived.    Then  a  simple  method  of  ob- 
taining the  initial  gradients  of  the  flow  variables  be- 
hind a  shock  is  shown.    These  gradients  are  used  in 
discussing  two  particular  flows.    An  exact  solution 
for  flow  over  a  cusped  body  is  obtained.    Flow  over 
a  wedge  near  the  tip  and  far  from  the  tip  is  consid- 
ered.   It  is  found  that  far  from  the  tip  a  boundary 
layer  type  phenomenon  occurs.    (Author) 


Brown  U.   Div.  of  Engineering.   Providence,  R.  L 
STEADY- STATE  HEAT  CONDUCTION  IN  A  CIR- 
CULAR CONE,  by  Rokuro  Muki  and  Eli  Sternberg. 
Technical  rept.  no.   13  on  Contract  Nonr- 562(20). 
Lp  59    17p.'ll  refs.   Nonr  562(20)/13;  AD- 226  342. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  584 

A  determination  is  made  of  the  steady- state  tempera- 
ture distribution  generated  in  a  circular  cone  of  inti- 
nite  extent  by  a  discontinuous  distribution  of  thepre- 
scribed  surface  temperature.    Specifically,  the  sur- 
face of  the  cone  is  exposed  to  a  constant  temperature 
up  to  a  given  distance  from  the  vertex,  the  remainder 
of  the  boundary  being  maintained  at  a  distinct  uni- 
form temperature.    With  the  aid  of  the  Mellin  trans- 
form a  solution  to  the  foregoing  problem  (exact  within 
the  classical  theory  of  heat -conduction)  is  deduced 
both  in  the  form  of  an  infinite  residue  expansion  and 
in  real  integral  form.    The  convergence  of  these  2 
alternative  representations  is  established  and  numer- 
ical results  are  obtained  for  the  variation  of  the 
temperature  along  the  axis  of  the  cone  if  the  opening 
angle  is    7r/3.  (Author) 


California  U  . ,  Berkeley .  „    .  v,r^ 

DEVELOPMENT  AND  STRUCTURE  OF  PLANE 
DETONATION  WAVES,  by  A.  K.  Oppenheim  and 
R    A    Stem.  Technical  note  DR  7  on  Contract 
AF  49(638)166.  Feb  60,  I37p.  207  refs.  AFOSR-TN- 

60-124;  AD-233  940.  „«  .  ..a  oAn 

Order  from  LC  mi$6.90,  ph$21.30  PB  146  360 

The  current  status  of  knowledge  on  the  development 
andt structure  of  plane  detonation  waves  is  critically 
reviewed.  A  comprehensive  historical  survey  is  re- 
ported of  the  problem  including  contemporary  studies, 
and  the  exposition  of:  (1)  current  theories  concerning 
the  mechanism  of  the  development  of  the  process,  and 
(2)  the  analysis  of  the  structure  of  the  steady,  plane 
detonation  wave .  (Author) 


Defense  Metals  Information  Center,  Battelle 
Memorial  Inst.,  Columbus,  Ohio.  ^,„oo,.n-T^ 

REFERENCES  TO  RESEARCH  ON  HIGH- EMI  SSI  VITY 
SURFACES,  by  J.  W.  HoUaday.  27  June  60,  Up. 
20  refs.  DMIC  memo.  57.  ^  ,^,  ««., 

Order  from  OTS  $0 .  50  PB  161  207 

In  any  space-vehicle  heat  balance  solar  absorptivity 
and  emissivity  are  the  principal  factors  which  deter- 
mine the  vehicle  temperature.     Until  recently,  little 
work  had  been  done  on  the  determination  of  the  emis- 
sivities  of  structural  materials  over  a  range  of  tem- 
peratures .  In  view  of  the  new  importance  of  emis- 
sivity information,  a  number  of  projects  have  been 
established  to  develop  improved  methods  of  measuring 
emissivity  and  to  determine  the  emissivity  of  various 
materials  at  both  high  and  low  temperatures  . 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
A  FUNDAMENTAL  EQUATION  FOR  STEAM  IN 
TERMS  OF  TCHEBICHEF  POLYNOMIALS,  by  Frank 
D    Skinner.  Doctoral  thesis.  Technical  rept.  no.   1  on 
Contract  Nonr-1841(60).  Sep  59,   I92p.  34  refs. 
Order  from  LC  mi$8.  70,  ph$30.  00  PB  148  607 

Since  the  appearance  of  the  perfect -gas  law  over  a 
century  ago,  an  almost  overwhelming  number  of  equa- 
tions of  state  have  been  suggested.    A  review  of  some 
of  the  more  significant  equations  is  presented  with  par- 
ticular emphasis  on  Dr.  F.  G.   Keyes'  Equation  VII  for 
steam  which  appeared  in  1949.    Of  the  equations  pre- 
sented, most  are  simple  enough  to  be  manipulated  into 
a  fundamental  form,  but  their  accuracy  is  limited  to 
fairly  low  pressures.    Dr.  Keyes'  Equation  VII  which 
is  accurate  to  very  high  pressures  is  too  complex  to 
allow  a  fundamental  equation  to  be  determined.    Data 
obtained  from  the  Keyes  equation  is  used  to  determine 
a  Tchebichef  polynomial  equation  of  a  form  recently 
suggested  by  C.  J.  Pings,  Jr.  and  B.  H.  Sage  of  the 
California  Institute  of  Technology.  This  equation  which 
is  accurate  to  very  high  pressures,  can  also  be  easily 
manipulated  to  form  a  fundamental  equation  for  steam. 


Materials  Research  Lab. ,  U.  of  California,  Berkeley 
SPECIFIC  HEAT  OF  METALS  AND  ALLOYS,  by 
Ralph  Hultgren.   Technical  note  no.  4  on  Contract 
AF  49(638)83.    1  June  60,  29p.    Series  no.   137,  issue 
no.  4;  AFOSR-TN-60-527.  ,.«  s,q 

Order  from  LC  mi$2.70.  ph$4.80  PB  148  515 


505 


Leaure  given  at  Third  Annual  Conference  for  Spon- 
sors, March  29,   1960:  Thermophysical  Properties  Re- 
search Center,  School  Of  Mechanical  Engineering, 
Purdue  University,   Lafayette.  Indiana. 


Minnesotoa  U. ,  Minneapolis  . 
SURVEY  OF  BOUNDARY  LAYER  HEAT  TRANSFER 
AT  HIGH  VELOaTIES  AND  HIGH  TEMPERATURES, 
by  Ernst  R.  G.  Eckert.  Rept.  on  Contract  AF 
AF  33(616)5676.  Apr  60,  I15p.  415  refs  .  WADC 
Technical  rept.  59-624., 
Order  from  OTS  $2.50  PB  161  843 

Heat  transfer  in  boundaijy  layer  flow  at  high  velocities 
and  high  temperatures  i^  discussed,  and  engineering 
relations  for  its  calculaijion  are  presented.  Aero- 
nautical and  space  flight  applications  have  pushed  the 
conditions  under  which  heat  transfer  knowledge  is  im- 
portant to  much  higher  velocities  and  temperatures. 
The  influence  of  very  la|ge  temperature  differences , 
of  dissociation  and  ionization,  of  low  densities  ,  and  of 
chemical  reactions  on  h^t  transfer  has  been  well  es- 
tablished in  its  general  features.   In  addition,  new 
coohng  methods,  like  transpiration,  ablation,  or  film 
cooling  have  been  studie<|.  The  reference  enthalpy 
method  is  extended  and  g|eneralized  in  this  repon  to 
include  the  additional  effects  mentioned  above.  This 
leads  to  simple  relationsj  by  which  heat  transfer  can 
be  calculated  with  an  accjuracy  which  should  be  suf- 
ficient for  engineering  purposes  .  These  relations 
additionally  have  the  advantage  that  most  of  them  are 
applicable  to  any  gas  or  |as  mixture;  therefore,  not 
only  to  the  reentry  problem  but  also  to  heat  transfer 
problems  arising  in  rockjets  or  other  propulsion    sys- 
tems and  in  other  applies  tions  .  (Author) 


Naval  Ordnance  Lab.  ,   ^hite  Oak,  Md 
EQUATION  OF   STATE  OF  WATER,   by  Andre  N. 
Gleyzal  and  Hans  G.   Sna>     9  Dec  59,  28p.   5  refs 
NAVORD  rept.   6749. 
Order  from  LC  mi$2.  70.  lph$4.  80  PB  148  220 

Thermodynamic  quantitie^  such  as  y,   S,  and  p  as 
functions  of  temperature  ^re  calculated  for  temper- 
atures sufficiently  high  toi  cause  dissociation  of  the 
molecule.    Thermochemicjal  equilibrium  is  assumed 
and  the  Wilson-Kistiakow^ky  equation  of  state  is  em- 
ployed.   Two  types  of  corj-ections  for  the  electrostatic 
force,  an   "Ufisold  correction"  and  a  "Debye-HUckel 
correction"  are  discussed  but  not  used  in  the  numer- 
ical calculations  reported!  here.  (Author) 


Naval  Ordnance  lest  Station,   China  Lake,   Calif 
INVESTIGATION  OF  THE  RMAL  INSULATION  MA- 
TERIALS,  by  J.    L.   Abboti.   23  July  59.   50p.    NOTS 
TP-2243;  NAVORD  rept.   ^545;  AD-225  996. 
Order  from  LC  mi $3.  30,  |phj7.  80  PB  148  371 

This  investigation  determined  the  relative  heat  trans- 
fer characteristics  erf  a  niimber  of  commercially 
availably  thermal  insulation  materials.    Laboratory 
test  methods  were  develoried  which  closely  simulated 
the  results  erf  full-scale  ajiation-fuel  fire  tests.    The 
results  from  laboratory  aild  field  tests  indicate  that  a 
0.  5-in.   layer  of  commercial  glass  cloth  can  provide 
practicable  protection  of  \*eapons  and  missiles 


against  fuel  fires  for  sufficient  time  to  insure  appli- 
cation of  effective  fire  fighting  techniques.    The  appU- 
cation  of  reflective  metal  foil,   such  as  stainless 
steel,  interlayered  with  the  glass  cloth  further  in- 
creases the  insulation  efficiency.    Tests  on  new 
asbestos  fiber  insulation  materials  have  shpwn  re- 
sults which  indicate  possible  superiority  to  glass 
cloth,  particularly,   if  they  can  be  fabricated  for 
interlayering  with  reflective  foil.    These  materials 
also  have  the  additional  advantage  of  lower  density 
than  glass  cloth.    (Author) 


Naval  Research  Lab.  ,  Washington,  D.  C. 
TABLES  OF  THE  EINSTEIN  ENERGY,    SPECIFIC 
HEAT  AND  DERIVATIVE  SPECIFIC  HEAT  FUNC- 
TIONS, by  W.   C.   Overton,  Jr.   and  J.   H.   Hancock. 
Final  rept.  6  July  60,  21p.    14  refs.  NRL  rept.  5502. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  403 

The  purpose  of  the  tables  given  in  this  report  is  to 
provide  numerical  values  of  the  functions  Fi(x),  F2(x), 
and  F3(x)  in  order  to  facilitate  the  calculation  of 
thermodynamic  properties  erf  solids  such  as  the  in- 
ternal energy  and  specific  heat.    The  function  Fi  is  the 
Einstein  quantum- theory  expression  for  the  average 
energy  of  a  harmonic  oscillator  mode.    The  specific 
heat  erf  a  mode,  F2,  is  obtained  from  the  derivative  of 
Fi  with  respect  to  temperature,  which  is  proportional 
to  1/x,  while  Ft  is  the  derivative  of  F2  with  respect 
to  X.    Using  NRL's  Narec  electronic  digital  computer 
we  have  computed  tables  of  these  useful  functions,  Fj, 
F2,  and  F3,  for  the  range  0.01  £  x  ^  24.  00,  with  the 
interval  0.  01.    The  values  in  these  tables  are  accurate 
to  ±1  in  the  eighth  significant  digit  and  provide  accu- 
racy to  t2  in  the  sixth  significant  digit  with  only  linear 
interpolation. 


New  York  U.  ,   N.   Y. 
REACTION  KINETICS,    THERMODYNAMICS,    AND 
TRANSPORT  PROPERTIES  IN  THE  OZONEOXY- 
CEN  SYSTEM,   by  Edwin  S.   Campbell  and 
Carole  Nudelman.    Rept.  on  A  Survey  of  Properties 
for  Flame  Studies,   Contract  AF  49(638)169.   [19591 
122p.  69refs.   AFOSR-TN-60-502. 
Order  from  LC  mi$6.  30.  ph$19.  80  PB  147  913 

This  review  was  undertaken  to  collect  and  evaluate 
the  information  required  for  a  detailed  theoretical 
analysis  of  the  ozone  flame.    Although  this  is  one  of 
the  simplest  possible  chemical  systems,  much  data 
had  to  be  taken  from  conflicting  information  and  un- 
tested extra-polations.    The  thermodynamic  proper- 
ties are  the  most  satisfactory  of  the  available  data. 
There  is  information  on  the  three  species  of  interest 
in  this  system  and  meaningful  estimates  for  the 
accuracy  of  the  data  can  be  given.    These  data  include 
energy,  enthalpy,  free  energies,  and  heat  capacities. 
The  most  important  assets  of  this  system  from  the 
standpoint  of  flame  studies  are  its  chemical  simplic- 
ity and  the  possibility  of  varying  the  relative  impor- 
tance of  the  reactions  by  varying  the  concentration  of 
ozone  in  the  fuel  gas  and,  therefore,  the  maximum 
flame  temperature.    The  important  transport  prop- 
erties for  flame  studies  are  the  thermal  conductivity 
and  the  diffusion  coefficients.    The  only  direct  experi- 
mental information  is  on  the  thermal  conductivity  of 
oxygen  at  temperatures  from  about  80°  to  about 
350OK. 
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Pennsylvania  U.  ,  Philadelphia. 
THE  IRREVERSIBLE  THERMODYNAMICS  OF  NON- 
LINEAR PROCESSES  AND  NOISE  DM  DRIVEN 
SYSTEMS,  by  William  Bernard  and  Herbert  B.  Callen 
Technical  rept.  no.    13  on  Contract  Nonr-698(00). 
June  59,    I40p.    15  refs.    AD-217  512. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  147  449 

The  theory  of  irreversible  thermodynamics  is  re- 
viewed and  extended.    The  irreversible  behavior  of 
a  system  driven  by  externally  applied  forces  was 
studied  extensively,  but  attention  was  focussed 
primarily  on  the  first  order  term  in  the  driven  re- 
sponse.   Also  considered  are  the  higher  order  terms 
in  the  driven  response  and  the  random  fluctuations, 
or  noise,  occurring  during  an  irreversible  process. 
In  addition  to  the  well  known  relations  between  the 
linear  response  and  the  equilibrium  fluctuations, 
several  new  relations  involving  the  non- linear  re- 
sponse, the  driven  noise,  and  the  equilibrium  fluc- 
tuations are  proved.    (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
NON-EQUIUBRIUM  CENTERED  RAREFACTION 
FOR  A  REACTING  MIXTURE,  by  Luigi  G.  Napoli- 
tano.  Rept.  on  Contract  AF  40(600)732.  June  60,  66p 
5  refs.  AEDC-TN-60-129. 
Order  from  LC  mi$3.90,  ph$10.80  PB  148  581 

General  equations  are  derived  which  describe  the  dy- 
namics and  thermodynamics  of  an  ideal  dissociating 
gas  when  only  one  relaxation  time,  the  chemical  one, 
is  different  from  zero.  The  equations  are  applied  to 
the  study  of  an  expansion  around  a  two-dimensional 
comer  by  the  methods  of  the  characteristics  .  The 
initial  value  problem  is  posed,  the  equations  suitably 
transformed,  and  the  numerical  procedure,  based  on 
the  usual  fmite  difference  approximation  to  the  char- 
acteristics and  regularity  conditions  ,  outlined.  The 
expansion  wave  around  the  comer  is  investigated  frotr 
a  different  viewpoint.  Two  series  solutions  are  given 
in  terms  of  the  parameter  r  "  R/L  where  R  is  the 
distance  from  the  comer  and  L  a  characteristic 
length  which  essentially  depends  upon  both  the  energy 
involved  in  the  reaction  process  and  the  rapidity  of 
the  reaction  itself  as  compared  to  the  macroscopic 
convective  motion .   (Author) 


Stanford  U.  ,  Calif. 
HEAT  CONDUCTION  AND  THERMAL  STRESSES  IN 
A  SOLID  HAVING  UNEQUAL  SPECIFIC  HEATS,  by 
E.  W.  Parkes.    Rept.  on  Contract  AF  49(638)223. 
Feb  60,  24p.  9  refs.   SUDAER  no.  90;  AFOSR-TN- 
60-320. 
Order  from  LC  mi$2.  70.  phK  80  PB  148  506 

It  is  usual  in  thermoelastic  analyses  to  separate  the 
heat  conduction  and  stressing  problems.    This  divi- 
sion can  only  be  justified  if  the  specific  heat  at  zero 
stress  for  the  material  is  closely  equal  to  that  at 
zero  strain.    For  some  materials  at  present  under 
consideration  for  missile  construction,  the  ratio  of 
specific  heats  may  depart  from  unity  by  25%.    The 
paper  investigates  the  transient  temperature  dis- 
tribution and  thermal  stresses  in  a  solid  subjected 
to  one- dimensional  heat  flow  and  various  kinds  of 


stress- inducing  restraints,  when  the  specific  heats 
are  unequal.    Allowance  is  made  for  the  stress  terms 
in  the  heat  conduction  equation  (which  are  ignored 
when  the  analysis  is  divided)  and  for  the  variation  of 
specific  heat  with  temperature.    It  is  concluded  that 
the  errors  introduced  by  the  conventional  approach, 
although  not  entirely  negligible,  are  not  such  as  to 
justify  the  labor  involved  in  the  more  correct  analy- 
sis.   (Author) 


Stanford  U.  ,  Calif. 
THERMODYNAMIC  FOUNDATIONS  OF  THE 
THEORY  OF  DEFORMATION,    by  J.    F.   Bessellng. 
Rept.  on  Contract  AF  49(638)223.    Aug  59,  31p. 
9  refs.   SUDAER  no.   86;  AFOSR-TN-59-871. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  503 

It  is  shown  that  the  theory  of  deformation  can  be 
founded  on  thermodynamic  principles,  theGalilean 
principle  of  relativity,  and  the  concept  of  a  natural 
reference  state  which  at  any  instant  is  locally  re- 
producible by  a  reversible  process.    T^e  theory  is 
a  priori  restricted  to  small  inelastic  strains.    Ex- 
plicit relations  in  terms  of  material  properties  are 
presented  for  small  deviations  from  the  natural 
reference  state.    Attention  is  drawn  to  the  inherent 
nonlinearity  of  the  thermoelastic  equations  in  dy- 
namic problems.    (Author) 


Stanford  U. ,  Calif. 
THERMOELASTICFTY,  byE.  W.  Parkes.    Rept.  on 
Contract  AF  49(638)223.    Feb  60,  92p.    SUDAER  no.  91; 
AFOSR-TN-60-380. 
Order  from  LC  mi$5.  40,  ph$15.  30         PB  148  507 

Course  erf  lectures  on  thermal  and  elastic  constants; 
Maxwell's  equations  and  the  relations  between  the 
therme)elastic  constants;  the  thermoelastic  equations; 
boundary  conditions;  the  heat  conduction  equation: 
elastic  thermal  stresses  and  their  effects  on  stiffness: 
inelastic  thermal  stresses  and  a  design  philosophy  for 
repeated  thermal  loading. 


Theoretical  Chemistry  I^b. ,   U.  of  Wisce>nsin, 

Madison. 
THE  AVAILABLE  CHEMICAL  ENERGY  IN  THE 
UPPER  ATMOSPHERE,  by  Curtis  A.   Wagner.  Rept. 
on  Contract  DA  11 -022- ORD- 2526.   2  May  60,  92p. 
31  refs.  WIS-OOR-28,   Series  5;  OOR  rept. 
1898. 10- C. 
Order  from  LC  mi $5.  40,  ph$15.  30  PB  148  435 

The  teHal  amount  of  available  chemical  energy  in  the 
atmosphere  is  determined  for  various  altitudes.    This 
is  compared  with  approximations  to  the  energy  re- 
quired to  orbit  a  fuelless  recombination  ramjet 
missile  at  these  same  selected  altitudes.    Since 
thermodynamic,  temjjerature,  pressure,  and  espec- 
ially composition  data  are  extremely  critical  to  these 
calculaticms,  a  discussie>n  of  sources  is  included.    De- 
tails of  the  thermcxJynamic  calculations  and  the  com- 
putational techniques  employed  in  conjunction  with  the 
Bendix  G-15  high  speed  computer  are  also  discussed. 
Tables  erf  important  data  and  results  are  presented 
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for  future  reference  and  jchecking;  new  temp>erature, 
pressure,  and  composition  data  will  undoubtedly  be 
available  soon  for  more  pccurate  calculations.    These 
calculaticMis,  using  presently  available  data,  indicate 
that  operation  of  such  a  fehicle  would  be  marginal^ 
around  120  kilometers  a$d  impractical  elsewhere. 
(Author)  i 

Wave  Propagation 


Center  for  Radiophysic^a  and  Space  Research, 

Cornell  U.  ,   Ithaca,  N.   Y. 
SCATTERING  OF  RADIO  WAVES  BY  ELECTRONS 
ABOVE  THE  lONOSPHEl^E,  by  E.   E.   Salpeter. 
Arecibo  Radio  Observatory  scientific  rept.  no.  3 
on  Contract  AF  19<604)6i58.   18  Apr  60,  6p.  4  refs. 
Research  rept.   RS-8;  AI»CRC-TN-60-397. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  523 


Cornell  Aeronautical  Lab.  ,   Inc.  ,   Buffalo,   N.  Y. 
TROPOSPHERIC  SCATTER  PROPAGATION  INVESTI- 
GATION, by  Wilfred  K.  IClemperer.    Final  rept.  on 
Contract  AF  19(604)1835*    19  Feb  60,  74p.   29  refs. 
Rept.  no.  C-1074-P-1;  a(fCRC-TR-60-132. 
Order  from  LC  mi $4.  50,^  phJ12.  30  PB  147  909 

A  receiving  station  of  a  j95  mile  scaner  link  operat- 
ing at  915  mc  was  established  and  operated  for  three 
years.    Probability  amplitude  distribution  and  power 
spectra  were  obtained  fc^  the  received  signal  and 
analyzed  to  determine  the  degree  to  which  the  data 
verified  existing  theorief  on  tropospheric  scatter 
propagation.    Some  evid^ce  exists  which  indicates 
that  amplitude  distribution  of  the  received  signal  is 
distributed  in  accordance  with  Rayleigh  statistics  for 
periods  up  to  about  100  sieconds.    Investigation  erf  the 
relationship  of  characteristics  of  the  received  signal 
with  meteorological  pheriomena  shows  that  a  correla- 
tion exists  between  the  fading  range  and  wind  shear  in 
the  scatter  volume.    No  Correlation  was  observed 
between  the  signal  characteristics  and  the  height  of 
the  tropopause.    Peaks  ii^  the  received  signal  due  to 
forward  scattering  by  lightning  discharges  were 
identified. 


Electrical  Engineering  Research  Lab. ,  U.  of  Texas, 

Austin. 
A  CRITICAL  ANALYSIS  OF  FIELD  STRENGTH 
MEASUREMENTS  AT  FHEQUENCIES  ABOVE  30 
MCPS,  by  A.  H.  LaGrotwi  and  Tadao  Inami  (Doctoral 
thesis).    Rept.  on  Contraict  AF  19(604)5504.    3  June  60, 
213p.   193  refs.    Rept.  nO.  6-35;  AFCRC-TN-60-557 
Order  from  LC  mi$9.  60.  ph$33.  30         PB  148  209 

Although  the  study  of  propagation  of  radio  waves  with 
frequencies  above  30  mcps  began  in  relatively  recent 
years,  numerous  field- strength  measurement  data  are 
now  available.    In  this  pamper,  the  authors  have  ana- 
lyzed, compared,  and  criticized  these  data.   Problems 
concerning  the  propagation  of  radio  waves  at  frequen- 
cies above  30  mcps  are  (Considered  for  the  optical  and 
diffraction  regions,  and  for  scattering  in  both  the 
troposphere  and  ionosphere.   Original  and  compre- 
hensive mass  plots  of  signal  strength  are  made  to 
more  effectively  present_the  information.   Absorption 


due  to  oxygen  and  water  vapor  molecules  in  the 
atmosphere  and  attenuation  caused  by  scattering  due  to 
water  drops  are  also  treated.   (Author) 


Electrical  Engineering  Research  Lab.  ,  U.  of  Texas, 

Austin. 
RAINFALL  ATTENUATION  OF  2.  15  mm  RADIO 
WAVELENGTHS,  by  C.  W.  Tolbert,  J.   R.  Gerhardt, 
and  W.  W.  Bahn.    Rept.  on  Contract  Nonr-375(01). 
14  June  59,   20p.  4  refs.   Rept.  no.   109. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  394 

The  attenuation  of  2.  15  millimeter  radio  frequency 
energy  by  rainfall  has  been  measured  and  found  to  be 
in  fair  agreement  with  the  attenuation  calculated  from 
the  precipitation  rates.    Some  discrepancy  between  the 
measured  and  calculated  attenuations  is  due  to  the  in- 
homogeneity  of  the  rainfall  along  the  propagation  path 
and  to  the  spectra  of  drop  sizes  associated  with  the 
various  precipitation  rates.  (Author) 


Electrical  Engineering  Research  Lab. ,  U.  of  Texas, 

Austin. 
WAVE  PROPAGATION  THROUGH  A  TURBULENT 
TROPOSPHERIC  LAYER,  by  H.  D.  Wade  and  B.  M. 
Fannin.    Rept.  on  Contract  AF  19(604)5504.    3OMay60, 
66p.  27  refs.    Rept.  no.  6-34;  AFCRC-TN-60-556. 
Order  from  LC  mi$3.90,  ph$10.80  PB  148  208 

The  analysis  of  wave  propagation  phenomena  induced 
by  homogeneous  tropospheric  layers  is  adequately 
accomplished  through  the  use  of  conventional  wave 
theory  (microwave  optics).    Propagation  through  homo- 
geneous tropospheric  turbulence  can  be  handled 
theoretically  by  the  use  of  a  first  Born  app)roximation 
(single  scattering)  approach  in  many  cases.   The 
choice  of  the  proper  theory  to  apply  to  the  case  of 
propagation  through  a  tropospheric  layer  of  aniso- 
tropic turbulence  is  not  clearly  established.   This  re- 
port presents  a  preliminary  analysis  of  wave  propaga- 
tion through  such  a  layer.    A  comparison  is  made  of 
single  scattering  and  wave  theory  analyses  of  wave 

propagation  through  a  homogeneous  non-turbulent 
tropospheric  layer  in  order  to  gain  insist  into  the 
validity  erf  single  scatter  theory  for  a  limiting  case. 
The  single  scattering  approach  is  then  applied  to  an 
assumed  mathematical  model  of  an  anisotropically 
turbulent  tropospheric  layer,  and  integral  expressions 
are  derived  for  the  cross -correlation  functions  erf  the 
amplitude  and  phase,  respectively,  of  a  wave  which 
has  passed  through  the  layer. 


Electronic  Defense  Lab. ,   Sylvania  Electric 

Products,   Inc.  ,  Mountain  View,   Calif. 
BIBLIOGRAPHY  ON  ELECTROMAGNETIC  WAVE 
PROPAGATION,  by  Arnold  Matschke.    Rept.  on  Con- 
tract DA  36-039- sc-78281.    1  Apr  59,  79p.   870  refs. 
EDL-M186:  AD-216  404. 
Order  from  LC  miV4.  50.  ph$12.  30  PB  148  046 

The  purpose  of  this  bibliography  is  to  provide  an  up- 
to-date  (1947-1958)  reference  to  publications  from 
laboratories  foremost  in  their  resp>ective  fields  of 
upper  atmospheric  research,  wave  propagation,  and 
wave  scattering  phenomena.    The  laboratories  whose 
work  in  these  fields  has  comprised  the  basis  for  this 
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report  are:   Cavendish  Laboiatory,   University  of 
Cambridge;  Electrical  Engineering  Department, 
Cornell  University;  Ionospheric  Research  Laboratory, 
the  Pennsylvania  State  University;  Radio  Propagation 
Laboratory,   Stanford  University;  Stanford  Research 
Institute.  (Author) 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
ANALYSIS  OF  THE  IMAGE  PLANE  METHOD  FOR 
MEASURING  RADAR  CROSS- SECTIONS,  by 
Andrejs  Olte.    Rept.  on  Contract  N7onr-29529. 
2  Sep  59,  54p.   11  refs.   Rept.   no.  92;  Series  no.   60, 
issue  no.   249;  AD- 230  400. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  148  619 

Investigation  concerns  the  development  of  a  technique 
to  measure  scattered  field  fwttems  and  scattering 
cross  sections  with  a  high  degree  of  precision  and 
accuracy.    Emphasis  is  on  extension  of  the  image 
plane  technique  previously  developed.    The  discussion 
covers  a  description  of  the  measuring  system  in  use 
and  some  order  of  magnitude  calculations,  an  analysis 
(rf  the  system,  and  the  range  and  accuracy  erf  the  CW 
image  plane  technique.    The  following  equivalent 
techniques  are  compared  and  discussed:  the  Doppler 
technique,  the  pulse  technique,  the  continuous  wave 
full  space  technique,  and  the  continuous  wave  image 
plane  technique. 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
BACK- SCATTERING  FROM  CONES,  by  G.  August 
and  D.  J.  Angelakos.    Rept.  on  Contract  N7onr-29529. 
22  Sep  .59,  25p.   8  refs.   Rept.  no.  95;  Series  no.  60; 
issue  no.   252;  AD- 230  508. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  621 

The  purpose  of  this  experimental  investigation  was  to 
determine  the  back- scatter  cross  sections  of  a  family 
of  right -circular  metallic   cones  with  a  greater  accu- 
racy than  measured  in  a  previous  investigation.  Three 
cones  in  the  resonance  region  were  examined,  using 
the  image  plane  method  of  measurement.    Back- 
scatter  was  measured  at  about  9328  mc.  as  a  function 
of  the  aspect  angle  between  the  incident  radiation 
propagation  direction  and  the  cone  axis.    The  cones 
and  a  comparison  sphere  were  halves  of  volumes  of 
revolution,  thus  allowing  use  of  the  image  technique. 
A  4.  5"  diameter  metallic  sphere  was    used  as  a  ref- 
erence target.    The  theory  of  scattering  from  a 

metallic  sphere  is  well-known,  and  its  absolute  back- 
scatter  cross  section  may  be  calculated.    Conse- 
quently, the  absolute  back- scatter  cross  sections  of 
the  cones  may  be  computed  by  comparison  of  the  data 
of  this  report  with  the  absolute  cross -section  of  the 
reference  sphere.    By  use  of  a  suitable  measurement 
procedure,   it  was  p)ossible  to  largely  eliminate  a 
characteristic  error  of  the  image  plane  technique. 
The  accuracy  of  the  measurements  was  improved  by 
an  averaging  process,  and  the  measurements  them- 
selves gave  an  estimate  of  the  error  in  the  data. 
(Author) 


Electronics  Research  Lab.  .   U.  of  California. 

Berkeley. 
SOME  NEW  FORMS  OF  HUYGENS'  PRINCIPLE,  by 
V.   H.   Rumsey.    Rept.  on  Contract  N7onr- 29529. 
18  Sep  59,   43p.    19  refs.   Rept.  no.  93;  Series  no.  60. 
issue  no.  250;  AD- 230  483. 
Order  from  LC  mi $3.  30.  ph$7.  80  PB  148  620 

Several  theorems  are  derived  by  using  the  reacticm 
concept.    They  apply  to  single  frequency  sources  dt 
finite  extent,  and  to  fields  which  are  finite  and  con- 
tinuous on  a  hypothetical  closed  surface  S  whose  inside 
or  outside  is  source  free.    The  field  on  the  source- 
free  side  of  S  is  uniquely  determined  by  the  normal 
components  E^  and  H^,  on  S.    For  measurements  on  the 
source-free  side  of  S,  the  primary  source  can  be  re- 
placed by  any  of  the  following  secondary  sources  on 
S:  (a)  normal  electric  and  magnetic  dipoles  in  free 
space;  (b)  normal  electric  and  magnetic  quadrupoles 
tecked  by  a  medium  which  makes  Ej^~  0  and  Hn=  0; 
and  (c)  a  certain  combination  of  electric  and  magnetic 
normal  dipoles  and  quadrupoles.   which  gives  zero 
field  on  the  source  side  of  S.    The  prescription  for 
(a)  requires  the  solution  for  the  field  of  the  primary 
source  when  it  is  inside  a  cavity  on  whose  walls  En=0 
and  H„  =0.    The  surface  densities  of  the  various  com- 
ponents of  secondary  sources  (b)  and  (c)  are  given  in 
terms  of  the  free  space  primary  field.    The  formulas 
are  comparatively  simple  when  S  is  plane.    Many 
applications  are  cited  including  a  combination  of  multi- 
poles,  consisting  of  vertical  electric  and  magnetic 
dipoles.  which  is  equivalent  to  a  horizontal  electric 
dipole.  (Author) 


Florida  U. ,  Engineering  and  Industrial  Experiment 

Station.  Gainesville. 
UHF  PROPAGATION  STUDY,  VOL.  I.  by 
M.  H.   Latour.    Final  rept.  on  Contract  Nonr- 580(04). 
Sep  59,   75p.    10  refs.  AD- 228  623. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  148  589 

Results  of  a  UHF  experimental  trans-horizon  propa- 
gation study  are  presented.    The  propagation  path  of 
300  miles  was  entirely  over  sea.    Received  pulse 
signals  at  1260  mc  were  sorted  into  30  levels  approx- 
imately one  db  apart  and  amplitude  distribution  re- 
corded in  real  time.    Summer  time  signals  were 
found  to  be  generally  higher  than  those  received  dur- 
ing the  Winter.    Any  diurnal  variations  were  masked 
by  other  factors  which  produced  greater  signal  varia- 
tions.   The  signal  level  appeared  to  be  related  to  the 
absolute  value  of  the  surface  refractive  index  of  the 
atmosphere.    Refractometer  data  indicated  greater 
fluctuations  of  atmospheric  refractivity  with  height 
during  the  summer  months.    The  short  term  variation 
of  the  signal  appeared  to  be  Rayleigh  distributed  ex- 
cept during  periods  of  super- refraction.    The  fluctu- 
ation rate  varies  inversely  with  signal  amplitude, 
with  higher  rates  associated  with  low  signal  periods. 
Evidence  of  multipath  propagation  was  observed 
frequently.    Many  cases  of  extreme  delays  were 
obviously  caused  by  the  ionized  p>aths  of  lightning  dis- 
charges.   Other  cases  are  suspected  of  being  caused 
by  foreward  scatter  from  rain.    (Author) 
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Giktingen  U.  (West  Germany). 
ABSORPTION  AND  TRANSMISSION  OF  ELECTRO- 
MAGNETIC WAVES.    PHASE  G:   EFFECTIVENESS  OF 
ABSORBERS  FOR  ELECTROMAGNETIC  CM-WAVES 
UNDER  OBLIQUE  ANGLES  OF  INCIDENCE,  by 
G.   Kurtze.    Technical  f|ial  rept.   on  Contract 
AF  61(514)1041.    31  July  58,  28p.   5  refs.    RADC-TR- 
59-26C;  AD-210  939. 
Order  from  LC  mi$2.  70^  ph$4.  80  PB  146  709 

In  the  development  of  absorbers  for  electromagnetic 
cm- waves  main  errphasis  has  mostly  been  laid  on 
getting  minimum  reflection  for  normally  incident 
waves.    For  laboratory  lise  and  also  for  RADAR  cam- 
ouflage under  certain  conditions,  however,  also  the 
specular  reflection  of  abeorbers  under  oblique  angles 
of  incidence  should  be  srtiall.    For  absorbers  with 
layer  thicknesses  of  abo<Jt  one  wavelength  or  larger 
this  demand  will  mostly  be  fulfilled.    The  present  study 
has  been  started  in  ordef  to  find  out  how  resonance 
type  absorbers  with  layer  thicknesses  small  in  com- 
parison with  the  wavelength  behave  in  this  respect,  and 
how  the  angular  response  of  their  reflection  factor  can 
be  improv«l.    It  is  the  fii-st  step  towards  the  develop- 
ment of  wide  angle  resoitance  absorbers. 


Institute  of  Mathematical  Sciences,  New  York 

U.  ,  N.   Y. 

MULTIPLE  DIFFRACTION  BY  AN  APERTURE  IN  A 
HARD  SCREEN,  by  Sam^iel  N,   Karp  and  Joseph  B. 
Kell'^r.    Rept.  on  Contract  AF  19(604)5238.   Nov  59, 
22p.   8  refs.   Research  rfpt.   EM- 143;  AFCRC-TN- 
59-995;  AD- 233  253. 
Order  from  LC  nu$2,  70    phH  80  PB  147  344 

I 
Two  methods  previously] applied  to  diffraction  by  an 
aperture  in  a  soft  screei^  (one  on  which  the  field 
vanishes)  are  adapted  toithe  case  of  a  hard  screen 
(one  on  which  the  normal  derivative  of  the  field 
vanishes).    These  metho<ls  are  the  geometrical 
theory  erf  diffraction  and  the  self  consistent  field 
method.    They  are  both  Applied  to  diffraction  by  an 
infinite  slit  and  both  yield  the  same  result  at  dis- 
tances greater  than  several  wave  lengths  from  the 
edges  of  the  screen.    The  former  is  also  applied  to 
diffraction  by  a  circular  aperture.    Expressions  for 
the  diffracted  fields,  the  diffraction  patterns  and  the 
transmission  cross  sections  are  obtained  for  the 
problems  of  the  slit  and  i  he  circular  aperture. 
(Author) 


ionosphere  Research  Li^b. 
University  Park. 
RADIO  PROPAGATION  A|^D 


Pennsylvania  State  U. 


IONIZED  GASES.    A 


SURVEY,  by  H.  D.   Rix.    Scientific  rept.  no.   123. 
part  A  on  Ionospheric  Re$earch,  Contract  DA  36-061- 
ORD-577.    1  Sep  59,  53p.   49  refs.  AD-233  394. 
Order  from  LC  miis.  60,  ph$9.  30  PB  147  248 

This  report  surveys  electa"omagnetic  wave  propagation 
effects  relating  to  the  problem  of  radio  interference 
encountered  during  poweried  flight  of  large  missiles. 
An  expression  for  the  absorption  of  a  radio  signal 
traversing  a  plasma  is  developed  from  the  approximate 
theory  of  plasma  conductivity.    Properties  of  several 
types  of  plasma  -  flames, |  gaseous  discharges  and 
shock  waves  -  are  descri|>ed  in  terms  of  methods  of 
measuring  electron  densily,  mechanisms  of  ionization 


and  means  of  controlling  free  electron  concentration. 
Specific  propagation  effects  treated  Include  high  fre- 
quency antenna  breakdown  and  ionospheric  effects.    A 
^ide  to  the  relevant  literature  of  these  various  sub- 
jects is  provided.    (Author) 


Microwave  Research  Inst. ,   Polytechnic  Inst,  of 

Brooklyn.   N.   Y. 
DIFFRACTION  BY  AN  ABSORBING  HALF-PLANE, 
by  C.   J.   Marcinkowski.   Rept.  on  Contract 
AF   19(604)4143.  29Sep59.  93p.  36 refs. Research  rept 
R-750-59;  PIB-678;  AFCRC-TN-60-153;  AD-234  015. 
Order  from  LC  mi$5.  40,   ph$15.  30  PB  146  321 

The  2-dimensional  electromagnetic  problem  of  plane- 
wave  scattering  by  a  half- plane  with  a  constant  im- 
pedance is  solved  by  the  Wiener- Hopf  technique.    Pre- 
vious solutions  have  dealt  with  small  surface  imped- 
ance and  were  formulated  by  the  classical  Fourier 
transform  procedure.    In  contrast,   results  of  this 
study  are  applied  to  the  (no  longer  small)  surface 
impedance  of  a  half-plane  which  absorbs  p>erfectly  a 
plane  wave  incident  at  a  prescribed  angle.    Moreover, 
a  transmission  line  formulation  of  the  problem  is. 
employed.  A  saddle  point  evaluation  of  the  scattered 
far-fields  shows  that  the  back- scattered  fields  are 
appreciably  influenced  by  the  surface  impedance 
while  the  forward- scattered  fields  are  relatively 
unaffected.    A  null  appears  in  the  back -scattered 
fields.    Another  variant  of  the  factorization  technique 
for  dielectric  surfaces  was  discovered  and  illustrated 
by  obtaining  the  well-known  solutions  for  a  perfectly 
reflecting  half-plane.    (Author) 


Raytheon  Co. ,  Waltham,  Mass. 
IONOSPHERE  PROPAGATION  STUDIES,  by  Leonard 
C.  Edwards,  and  Donald  A.  Hedlund.    Final  scientific 
repc.,  Pt.  1,  15  June  57-15  Sep  59,  on  Contract 
AF  19(604)2246.    15  Oct  59,  38p.  7  refs.    AFCRC- 
TR-60-104(l);  AD-233  734. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  813 

An  experimental  investigation  of  some  characteristics 
of  ionospheric  forward  scattering  was  conducted  in  the 
HF  band.   The  nature  of  the  scattering  process  was 
investigated,  and  an  indication  of  the  usefulness  of 
this  mode  of  propagation  was  provided  at  frequencies 
ordinarily  employed  for  communication  only  when 
normal  ionospheric  modes  prevail.    An  experimental 
HF  radio  link  was  established  between  Greencastle, 
Indiana  and  South  Dartmouth,  Massachusetts.    Meas- 
urements were  made  over  a  3-yr  period  to  describe 
the  diurnal  and  seasonal  variations  in  the  scatter  sig- 
nal level.    Special  attention  was  given  to  describing 
the  variations  in  signal  level  which  occur  when  oper- 
ating very  near  the  classical  MUF  for  the  path.    Sev- 
eral experiments  were  also  conducted  to  investigate 
the  area  extent  and  possible  movement  of  ionospheric 
regions  which  contribute  to  the  received  scatter  sig- 
nal.   Experiments  of  this  type  emphasized  the  effec- 
tiveness which  can  be  obtained  for  any  given  antenna 
applied  to  an  ionospheric  scatter  path.    A  search  was 
made  in  the  data  regularly  recorded,  and  in  data  ob- 
tained in  several  special  experiments,  to  determine 
if  sufficient  ionization  is  associated  with  earth  satel  - 
lites  to  be  detected  using  HF  techniques.   (Author) 
(See  also  PB  144  379) 
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Stanford  Electronics  Lab. ,   Stanford  U. ,   Calif. 
A  NEW  MECHANISM  FOR  ACCELERATING  ELEC- 
TRONS IN  THE  OUTER  IONOSPHERE,  by 
R.  A    Helliwell  and  T.   F.  Bell.    Technical  repc.  no.  4 
on  Contract  AF  18(603)126.    23  Feb  60,   lOp.  7  refs. 
AFOSR-TN-60-151;  AD-234  472. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  336 

The  phenomena  of  high  energy  trapped  particles  are 
studied  in  the  earth's  outer  ionosphere  using  a  new 
device  for  particle  acceleration,  the  geocyclotron. 
Through  this  device,  trapped  electrons  in  the  outer 
ionosphere  can  be  accelerated  to  high  energy  utilizing 
circularly  polarized  radiation,  traveling  in  the 
whistler-mode,  and  the  inherent  phase  stability  d 
the  particle-wave  interaction.    It  is  shown  that  this 
interaction  is  roughly  analogous  to  the  well-known 
synchrotron  interaction.    Implications  of  the  theory 
are  discussed  and  experiments  are  suggested  which 
might  lead  to  important  new  information  concerning 
the  behavior  of  particles  trapped  in  the  earth's  mag- 
netic field.  (Author) 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
A  THEORY  OF  TRAPPING  OF   WHISTLERS  IN 
FIELD-ALIGNED  COLUMNS  OF  ENHANCED 
IONIZATION,  by  R.  L.  Smith.  R.  A.  Helliwell,  and 
1    W.  Yabrcrff.  Technical  rept.  no.  3  on  Contract 
AF  18(603)126.    31  Dec  59,  22p.  15  refs.   AFOSR- 
TN-60-139;  AD-233  813. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  146  359 

A  ray  theory  of  whistler  propagation  in  ducts  is  devel- 
oped for  the  purpose  of  explaining  discrete  whistler 
components.    By  use  of  refractive  index  surfaces  and 
a  Snell's  Law  construction,  it  is  shown  that  the  only 
feature  of  the  electron  distribution  affecting  the  trap- 
ping conditions  is  the  ratio  of  the  electron  density  in 
the  column  to  that  of  the  background.    In  most  practi- 
cal cases  the  elearon  density  in  the  column  required 
for  trapping  must  be  greater  than  the  background 
level.   However,  under  certain  conditions  the  density 
in  the  column  must  be  less  than  the  background  level. 
Using  the  theory,  it  is  found  that  the  enhancement 
required  for  trapping  increases  markedly  toward  the 
equator,  providing  a  possible  explanatipn  for  reduced 
whistler  occurrence  at  the  lower  latitudes.   (Author) 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Avco- [Everett]  Research  Lab.  ,  Mass. 
DEVELOPMENT  OF  THE  CALORIMETER  HEAT 
TRANSFER  GAGE  FOR  USE  IN  SHOCK  TUBES,  by 
Peter  H.   Rose.   Rept.  on  Contract  AF  04(645)18. 
Feb  58,  52p.   13  refs.   Research  rept.   17;  AD-159  547. 
Order  from  LC  mi$3.  60,  ph|9.  30  PB  147  396 

A  heat  transfer  gage  suitable  for  measuring  ex- 
tremely high  heat  transfer  rates  under  the  quasi- 
transient  conditions  occurring  in  shock  tubes  has  been 
developed.    The  instrument  is  based  on  a  colorimetric 
principle  and  is  made  possible  by  the  short  steady 
state  times  inherent  in  shock  tubes.    The  technique 
developed  supplements,  verifies  and  extends  the 


shock  tube  heat  transfer  measurements  made  by  thin 
film  resistance  thermometers.    Much  heat  transfer 
data  has  already  been  collected  by  this  type  of  instru- 
ment and  has  been  reported.    The  operating  principles 
and  experimental  experiments  with  calorimeter  heat 
transfer  gages  are  reported  in  some  detail.  (Author) 


California  U. ,  Los  Angeles. 
ON  THE  THEORY  OF  ADAPTIVE  CONTROL  SYS- 
TEMS,   THE  LEARNING  MODEL  APPROACH,  by 
M.  Margolis  and  C.  T.   Leondes.    Rept.  on  Contract 
AF  49(638)438.    Oct  59,  29p.  4  refs.  AFOSR-TN-59- 
1200;  AD-233  275. 
Order  from  LC  mi$2.  70,  ph^.  80  PB  146  736 

The  main  objective  of  feedback  control  is  to  maintain 
satisfactory  performance  despite  adverse  environ- 
mental effects.    A  process  adaptive  system  is  one 
which  determines  the  values  of  the  significant  param- 
eters in  the  physical  process  and  used  these  values  to 
program  the  controller  according  to  the  specified  con- 
troll  laws.    The  use  of  a  process  adaptive  system 
makes  it  possible  to  design  the  complete  control  sys- 
tem for  a  specified  requirement  without  compromising 
the  setting  of  the  controller  parameters  for  the  range 
of  dynamic  characteristic  variation.    The  learning 
model  will  determine  these  variations  and  present  the 
exact  values  to  the  proper  computing  circuits  for  ad- 
justing the  parameters  in  the  controller.  The  particular 
method  for  determining  the  dynamic  characteristics  of 
the  physical  process  makes  use  of  a  model,  referred  to 
as  the  learning  model,  and  a  mechanism  to  adjust  the 
parameters  of  the  model.    The  model  is  a  computer 
mechanization  of  the  physical  process  with  undeter- 
mined parameters.   (Author) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
INVESTIGATION  OF  HIGH  TEMPERATURE  RESIST- 
ANT MATERIALS,  by  C   R.   Mason,  J.   D.  Walton  and 
others.  Quarterly  rept.  no.   14,   1  Feb-30  Apr  59,  on 
Contract  NOrd- 15701.  [1959)  30p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  059 

Thermal  Protection  Systems:   The  thermal  diffusivity- 
temperature  relationship  was  determined  by  consider- 
ing K  and  Cp  separately  and  calculating  the  diffusivity 
at  specified  temperatures.    The  thermal  conductivity  of 
slip-cast  fused  silica  (density  117  Ib/cu  ft)  was  found  to 
vary  linearly  with  temperature  over  a  range  from  420° 
to  1350OF  with  values  of  0.  36  and  0.  42  (Btu)-(ft)/(hr) 
(sq  ft)  (°F)  respectively.    Coatings:   A  technique  for 
forming  thin  shapes  by  flame  sprayiiig  onto  a  remov- 
able brass  panem  was  developed.    Thermets:  Certain 
physical  properties  of  beryllium -chromic  oxide  ther- 
mets were  determined  using  either  beryllia  or  chrom- 
ium as  the  reaction  throttler.  (See  also  PB  142  326) 


Naval  Ordnance  Lab. ,  Corona,  Calif. 
FOUNDATIONAL  RESEARCH  PROJECTS.    Quarterly 
rept.  for  July- Sep  59.    Jan  60,  130p.  53  refs.  NOLC 
rept.  473;  NAVORD  rept.  5970;  AD-234  258. 
Order  from  LC  mi$6.  30.  ph$19.  80  PB  147  247 


Sii 


Contents: 

Automatic  programmirjg 

Ferroelectric  phenom^a 

Ferromagnetic  resonance 

High- temperature  polyfrier  program 

Infrared  atomic  spectr^ 

Magnetization  reversal  studies 

Radiation  analysis 

Semiconductor  physics 

Small  antenna  study 

(See  also  PB  144  558) 


Naval  Ordnance  Test 


Station.   China  Lake,   Calif. 


SOME  GYROSCOPIC  OSCILLATIONS    PART  1. 
GENERAL  CONSIDERATIONS,   by  C.   J.    Thome. 


25  May  59,   84p.   2  refs 
rept.   6542,  pt.    1. 
Order  from  LC  mif4.  80, 


NOTS  TP  2240;  NAVORD 
ph$i3.  80  PB  148  101 


Consideration  is  given   o  nonlinear  terms  in  the 
differential  equations  governing  the  motion  of  gyro- 
scopes under  constant  Acceleration  and  a  "correcting" 
torque.    Unstable  oscillations  are  noted  when  a 
"correcting"  torque  is  toresent  and  the  nonlinear 
terms  are  included.   (A  ithor) 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
SOME  FURTHER   RESULTS  ON  THE  LIFE  DISTRI- 
BUTION AND  RELIABIt  FTY  OF  A  SYSTEM  WITH 
SPARE  COMPONENTS,   by  Donald  F.   Morrison.   Tech 
nical  rept.  no.   46  on  Research  on  Order  Statistics 
and  the  Design  of  ExperSments,   Contract  DA  36-034- 
ORI>1527.   Apr  60,   64pi    18  refs.   OOR  rept. 
1166.  52-M. 
Order  from  LC  mi$3.  9(|,  ph$10.  80  PB  148  441 

Contents: 

rhe  distribution  of  com^wnent  failures  on  an  interval 

of  time 
Cost  functions  for  measbrmg  the  efficacy  of  spare 

components 
Systems  with  several  tybes  d  components 


Communication  Theory 


Air  Force  Cambridge  jllesearch  Center,  Bedford, 

Mass.  ' 

PROCEEDINGS  OF  SEMINAR  ON  SPEECH  COM- 
PRESSION PROCESSINa,  28-30  SEPTEMBER,  1959, 
VOLUME  II.    Dec  59,  2Up.  62  refs.   AFCRC-TR- 
59-198.  vol.  2.  1 

Order  from  LC  mi$9.6a,  ph$33.30  PB  146  624 


prbgra 


Contents: 

The  speech  research  prbgram  of  the  Air  Force 
Cambridge  Research  Center 

An  approach  to  speech  bandwidth  compression 

A  digital  voice  data  processer 

Study  of  correlation  instarumentation  for  speech  analy- 
sis and  synthesis 
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The  magnetic  drum  as  a  ccwnponent  in  speech  com- 
pression and  processing  equipment 

Speech  research  at  the  Royal  Institute  of  Technology, 
Stockholm 

The  speech  program  at  Wright  Air  Development  Center 

The  Army  and  speech  processing 

Parametric  recognition  of  phonetic  sounds 

Linguistic  concepts  in  automatic  speech  recognition 
procedures 

Research  on  speech  recognition  at  Lincoln  Laboratory 

Electronic  cognition  of  speech 

Some  problems  in  spieech  recognition 

Investigation  procedures  for  speech  recognition 

Analysis  by  synthesis 

A  round  table  r^sum^  cf  speech  research  in  Europe 

(See  also  PB  146  623) 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
PROCEEDINGS  OF  SEMINAR  ON  SPEECH  COM- 
PRESSION AND  PROCESSING,   28-30  SEPTEMBER 
1959.  VOLUME  I.    Dec  59,  208p.  55  refs.   AFCRC- 
TR-59-198,  vol.  1;  AD- 233  717. 
Order  from  LC  nni$9.30,  ph$31.80  PB  146  623 

Contents: 

Basic  factors  in  speech  perception  and  applications  to 

speech  processing 
Effects  of  multiple  narrow  pass  band  filtering  on  the 

intelligibility  of  speech 
Some  aspects  of  intonation  and  stress 
The  effective  use  of  digital  simulation  for  speech 

processing 
Experiments  with  a  dynamic  analog  of  the  vocal  tract 
Automatic  resolution  of  speech  spectra  into  elemental 

spectra 
Some  progress  with  vocoder -type  systems 
Characteristics  of  modem  vocoders  and  remaining 

problems 
Vocoders  for  military  use 
A  twelve -channel  transistorized  vocoder 
Simulation  of  a  vocoder 

The  SRDE  speech  bandwidth  compression  project 
The  Formoder  as  a  tool  for  sf)eech  studies 
A  digitalized  continuous -analysis  speech  compression 

system 
A  review  of  Stromberg -Carlson  research  programs  in 

Formant  tracking  and  word  recognition 


International  Telemeter  Corp.  ,  Los  Angeles,  Calif. 
FINAL  REPORT.    Rept.   [on  Contract 
AF  30(602)1566]  15  Nov  57,   lOp.   RADC-TR-58-4; 
AD- 148  548. 
Order  from  LC  mi$l.  80,  ph$l.  80         PB  146  724 

The  ultimate  objective  erf  this  work  is  the  construc- 
tion of  a  billion-bit  memory  with  10  millisecond 
access  time.    The  immediate  objective,  which  was 
accomplished,  was  the  construction  of  one  module  - 
with  a  single  reading  head  -  of  a  capacity  of  30 
million  bits  and  random  access  of  50  milliseconds. 
In  order  to  obtain  results  on  its  f>erformance,   it  was 
considered  important  to  build  the  memory  as  part  of 
a  useful  system,    A  Mechanical  Translator  was 
chosen  because  there  is  a  definite  military  require- 
ment for  MT,  a  minimum  amount  of  input- output  is 
necessary  and  the  contents  of  the  store  are  already 


well  organized  (in  dictionaries).    The  objective  of  the 
Mechanical  Translation  system  is  to  provide  an  auto- 
matic means  of  working  satisfactory  translations  of 
Russian  technical  material,  in  large  volume  without 
the  need  of  pre -or -post -editing.    This  report  then 
covers  the  work  done  in  building  a  photostore  as  the 
heart  d  a  Mechanical  Translation  system.    It  also 
includes  the  preparation  of  the  contents  and  loading 
the  memory  with  the  information. 

Photographic  Equipment 


International  Telemeter  Corp. ,  Los  Angeles,  Calif. 
FILM-TO-DISC  TRANSFER  UNIT  OPERATION 
N4ANUAL.   Technical  rept.  no.  16  [on  Cona<>ct 
AF  30(602)1566]  20  Oct  57,  12p.    RADC-TN-57-387; 
AD-131  383. 
Order  from  LC  mi$2.40,  phJ3.  30  PB  146  726 


International  Teleneter  Corp.  ,  Los  Angeles,  Calif. 
TAPE-TO- FILM  TRANSFER  UNIT  OPERATION 
MANUAL.    Technical  rept.  no.   14  [on  Contract 
AF  30(602)1566]  20  Oct  57,  27p.   RADC-TN-57-385; 
AD-131  381 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  146  725 

This  manual  has  been  prepared  in  such  a  manner  as 
to  enable  the  oj)erator  to  understand  basically,  the 
working  of  the  machine.    While  this  is  not  entirely 
essential,  it  is  the  best  way  to  avoid  unnecessary 
errors.    The  making  of  a  film  from  paper  tape  is  funda- 
mentally a  simple  process,  but  as  a  great  many  tolera- 
tions are  required,  and  many  of  them  being  repetitive, 
great  care  is  needed  if  a  perfect  film  is  to  be  the  re- 
sult.   In  the  construction  of  the  machine,  every  effort 
has  been  made  to  eliminate  possible  c^erator  errors. 
This  has  been  accomplished  by  the  use  of  a  complicated 
system  of  interlocks.    Even  the  most  thoughtful  inter- 
lock system  will  be  of  no  avail  if  the  operator  is  un- 
aware of  their  presence.    It  is  for  this  reason  that 
every  pan  of  the  operation  manual  must  be  understood 
and  studied  closely  before  commencing  to  operate  the 
machine. 


SOCIAL  SCIENCES 


California  U.  ,   Los  Angeles. 
AN  EMPIRICAL  STUDY  OF  ARRIVAL,  SERVICE 
TIME,  AND  WAITING  TIME  DISTRIBUTIONS  OF  A 
JOB  SHOP  PRODUCTION  PROCESS,  by  Ross  T.  Nelson. 
Rept.  on  Management  Sciences  Research  Proj.  Contract 
[Nonr-2.33(02)].    19  June  59.   41p.   13  refs.  Research 
rept.  no,  60. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  682 

There  were  two  principle  purposes  for  this  empirical 
study:  To  collect  arrival  and  service  time  dau  in  a 
typical  job  shop  and  analyze  the  data  with  respect  to 
the  basic  questions  of  time  stability  and  distribution 
forms.    To  evaluate  waiting  line  theoretical  models  as 
potential  aids  in  job  shop  production  control  systems 
on  the  basis  of  empirical  data.    Time  stability  tests 
were  applied  to  both  the  arrival  and  service  time  data. 


The  hyper- Erlang  model,  proposed  on  the  basis  of  the 
service  time  analysis  of  Section  2,  is  described  more 
precisely  in  Section  3  by  the  equations  of  detailed  bal- 
ance, the  secular  equation,  and  a  discussion  of  the 

computational  requirements.    It  is  concluded  that, 
while  this  model  might  provide  more  accurate  results 
in  many  cases,  numerical  computation  would  probably 
require  a  computer  program. 


Harpur  Coll.  ,   State  U.  of  New  York  [Endicott,  N.  Y. 
OFFSHORE  CLAIMS  IN  NORTHWESTERN  EUROPE, 
by  Lewis  M.  Alexander.    Technical  rept.  no.   I  on 
Contract  Nonr- 1349(03).    Sep  59,  53p.   58  refs. 
AD- 226  983. 


Order  from  LC  mi$3.  60.  ph$9.  30 


PB  148  580 


The  problems  of  national  claims  to  offshore  areas 
have  in  recent  years  become  a  major  topic  erf  inter- 
national concern.    In  the  conflict  between  offshore 
rights  and  the  freedom  of  the  seas  the  states  of  North- 
western Europe  have  stood  out  as  leaders  in  the  for- 
mulation erf  national  and  international  policy.   The  na- 
ture and  extent  of  the  offshore  claims  of  these  states 
are  summarized.  (Author) 


Brown  U.  .  Providence,  R.   L 
PRICE  EQUILIBRIUM  AND  THE  "GREATEST  GOOD 
FOR  THE  GREATEST  NUMBER",  by  David  Gale. 
Technical  rept.   no.   3  on  Contract  Nonr-562(15). 
1959,  20p.   4  refs. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  146  411 

The  present  note  was  prompted  by  the  observation  that 
the  idea  of  equilibrium  prices  plays  a  central  role  in 
many  other  economic  situations  besides  that  of  price 
formation  for  an  economy  as  a  whole.    Our  concern 
here  will  be  with  situations  in  which  it  makes  sense  to 
assume  that  each  individual  in  the  economy  places  a 
definite  monetary  value  on  the  various  objects  of  goods 
bundles  under  consideration. 


Documentation 


EWrectorate  of  Engineering  Standards,  Wright  Air 
Development  [Div.  ]  Wri^t- Patterson  AFB,  Ohio. 

MICROFILM  APERTURE  CARD  SYSTEM,  by 

Thomas  H.  Korte,  Thomas  C.  Myers,  and  John  W. 

Berry.    [1959]  160p.  WADC  Technical  rept.  59-746; 

AD- 232  960. 

Order  from  OTS  $3.  00  PB  161  871 

The  microfilm  aperture  card  system,  which  is  a  new 
concept  in  the  storage,   reproduction,  and  distribution 
of  engineering  drawings,  and  associated  data  is  dis- 
cussed.   The  microfilm  aperture  card  is  a  common, 
ordinary  tabulating  punch  card.    A  rectangular  hole  or 
aperture  Is  die -cut  into  this  card.    The  hole  is  edged 
with  a  narrow,  transparent  adhesive  ledge.    To  this 
adhesive  ledge  is  affixed  a  segment,  or  frame,  of 
microfilm  containing  a  transparency  of  an  engineering 
drawing.    Factual  information  to  the  drawing  is 
punched  into  the  card  and  automatically  printed  along 
the  top  edge.    The  new  system  will  operate  as  follows: 
instead  of  furnishing  full-size  vandykes  of  drawings 
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by  contract,  r'-e  aircraft  and  supporting  industries  d 
the  US  will  fumish  microfilm  and  punched  tabulating 
cards  to  the  central  AF  automation  control.    From 
these,   master  microfilm  aperture  cards  will  be  gen- 
erated for  the  AF  central  drawing  repository.    The 
new  method  combines  the  advantages  at  micrcrfilm 
with  the  operational  precision  and  speed  at  automatic 
tabulating  equipment.    The  system  overcomes  the 
problems  d  excess  storage  space  and  shipping- weight 
at  well  as  the  problems  of  high- cost  and  low-output- 
rate  formerly  associated  with  comprehensive  handling 
H  engineering  drawinas. 


Hemer  and  Co.  ,  Washington,  D.  C. 
THE  RELATIONSHIP  OF  INFORMATION- USE 
STUDIES  AND  THE  DESIGN  OF  INFORMATION 
STORAGE  AND  RETRIEVAL  SYSTEMS,  by 
SauJ  Herner.    Technical  note  no.    I  on  Contract  AF 
30(602)1857.    8  Dec  58.  30p.  20  refs.   RADC-TN-59- 
136;  AD-213  78I.  1 

Order  from  LC  mi$2.  io,  ph$4.  80  PB  147  028 

A  review  is  presented  of  the  results  erf   past  studies 
of  the  information-gathering  methods  of  workers  in 
various  fields,  and  the  general  applicability  of  these 
results  to  the  design  and  improvement  of  information 
programs  and  systems  is  shown.    Two  cases  from 
the  literature  are  used  to  illustrate  storage  and  re- 
trieval systems  that  do  and  do  not  meet  the  require- 
ments of  their  users,  and  to  show  the  contrasting 
need  of  the  pure  scientist  for  mere  references  to 
information  and  of  the  applied  scientist  for  direct 
access  to  actual  information.    The  applied  scientist  is 
shown  to  require  the  services  of  large  storage  and 
retrieval  programs  manned  by  highly  trained  person- 
nel,  while  the  pure  scientist  is  best  served  by  a 
conventional  library  in  which  the  publications  are 
arranged  on  the  basis  of  a  classification  scheme  re- 
flective d  the  scientist's  customary  association  of 
subjects.    Low  redundancy  in  manual  and  machine 
systems  is  cited  as  a  means  of  improving  input  and 
output.    Differences  in  jhe  required  information  cov- 
erage of  systems  servijig  pure  scientists,  applied 
scientists,  and  social  scientists  and  humanists  are 
indicated,  with  the  pur«  scientist  requiring  a  narrow 
collection  going  back  comparatively  far  in  time,  the 
applied  scientist  requiring  a  broad  but  shallow  cov- 
erage, and  the  social  scientist  requiring  both  depth 
and  breadth.    Investigations  of  the  various  media  used 
by  user  groups  to  communicate  and  obtain  different 
kinds  of  information  are  advanced  as  a  further  means 
of  knowing  what  should  and  should  not  be  put  into  a 
storage  and  retrieval  sjstem.    (Author) 


MISCELLANEOUS 


Naval  Research  Lab. ,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS,  Aug  60. 
Order  from  OTS  $1.25,  $10.00/year       PB  161  284 

Contents: 
Articles: 
A  fision-produa  detector  for  water-cooled  reaaors, 

by  C.  M.  Gordon,  J.  H.  Miller,  andR.  E.  Larson 
Basic  hydrogen-producing  processes  in  electrolytic 
cells.    Ill --Influence  of  the  electronic  configuration 
of  palladium  alloys  on  their  catalytic  activity,  by 
S.  Schuldiner 
Precision  frequency  standards  and  millisecond  timing, 

by  H.  F.  Hastings 
Scientific  program: 

Astronomy  and  Astrophysics:  Fission  pjroduct  radio- 
activity in  the  air  along  the  80th  meridian  (west) 
during  1959 
Chemistry:  Properties  of  paints  as  affected  by  ultra- 
violet radiation  in  a  vacuum.   Microbial  inhibitors 
for  systems  d  jet  fuel  and  water.    Homogeneous 
ionic  polymerization  of  alpha-mettiylstyren^ 
Mechanics:  Dynamic  design-analysis  method  for  cal- 
culating the  shock  response  of  Navy  shipboard 
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in  water  vapor 
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Optics:  Typical  absolute  spectral  Irradiance  curves 
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Atlantic  Ocean 
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"discage"  antenna.    Data  transmission  facility  for 
the  NRL  space  surveillance  system.    Luminance 
required  of  opaque  and  transparent  crt  phosphors. 
Spiral -grating  antenna  array  without  doublets 
eliminates  problem  of  spacing  between  elements 
SoUd-State  Physics:  Modification  in  growing  technique 
imporvcs  optical  quality  of  single  crystals  of 
ZnF2:Mn.   Elevated  temperature  diffusion  of  the  sys- 
tems Nb-Pt,  Nb-Se,  Nb-Zn,  Nb-Co,  Ni-Ta,  and 
Fe-Mo.    Effect  of  O2  on  the  magnetoresistance  of  Cu 
Sound:  Mutual  mechanical  radiation  resistance  for  all 
values  of  ka  of  an  unbaffled  circular  rigid  piston  with 
pressure-released  back.   Use  of  spheroidal  wave 
functions  in  the  empirical  description  of  scalar  wave 
fields. 
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Blast  and  shock  measurements.    IH  Transient 
ground  displacement  measurement,  by  W.  E. 
Morris,    hfaval  Ordnance  Lab. ,   White  Oak,  Md. 
[1952].  Decl.  Sep  59.     249p.    Order  from  LC. 
Mi  $11.10,  ph  $37.  80.  WT-368 


Biology  and  Medicine 


Preliminary  studies  of  scavenging  systems  related 
to  radioactive  fallout,  by  John  Stockham  and 
others.    Illinois  Inst,  of  Tech. ,  Research  Foun- 
dation.   Dec  59.     Bp.     Contract  AT(1 1-1) -626. 
Order  from  LC.    Mi  $1.  80,  ph  $1.  80. 

ARF-3127-10 


Chemisfry — General 


Kinetics  of  reactions  between  two  liquid  phases, 
by  L.  H.  Fister,  and  others.  [Massachusetts 
Inst,  of  Tech.  ,  Cambridge.    Dept.  of  Metallurgy]. 
1955.    24p.    Contract  AT(30-1)-1985.    Orderfrom 
LC.    Mi  $2.  70.  ph  $4.  80.  AECU-4570 


Organic  coolants  and  moderators  for  nuclear  re- 
actors,  by  E.  U.  Kauer.    Du  Pont  de  Nemours 
(E.  I.)  81  Co.    Savannah  River  Lab.  ,  Aiken,  S. 
C.    Dec  59.     lOp.    Order  from  LC.    Mi  $1.  80, 
ph  $1.  80.  AECU-4590 


Progress  report  on  development  of  radioisotope 
tracer  techniques  for  studying  decomposition 
of  complex  organic  wastes,  by  R.  E.  McKinney. 
Massachusetts  Inst,  of  Tech.  ,  Cambridge.  Feb 
59  to  Jan  60.    8p.    Contract  AT(30-1)  2329.  Order 
fromLC.    MI  $1.  80,  ph  $1.  80.        AECU-4712 


Progress  report  No.  ^VI.  Massachusetts  Inst,  of 
Tech.  ,  Cambridge  Lab.  for  Insulation  Research. 
Jan  60.    73p.    Contract  Nonr- 1841(10) ;  Nonr- 
1841(50);  AT(30-1)-1937;  AF  19(604) -5482;  and 

'     AF 32(616) -5920.    Order  from  LC.    Mi  $4.  50, 
ph  $12.  30.  AECU-4715 


Electrochemical  studies  of  hafnium,  zirconium  and 
yttriuin,  Bureau  of  Mines.    Boulder  City  Metal- 
lurgy Research  Lab.  ,  Nev.  and  Bureau  of  Mines. 
Reno  Metallurgical  Research  Center,  Nev.  Oct 
50  to  Dec  59.     6p.    Contract  AT(ll-l)-475. 
Order  from  LC.    Mi  $1.  80.  ph  $1.  80. 

AECU-4726 


The  vaporization,  thermodynarnics,  and  phase 

behavior  of  uranium  monosulfide,  by  E.  07"Cater. 
Argonne  National  Laboratory,  Argonne,  Illinois. 
Mar  60.     178p.    Contract  W-3l-109-eng-38. 
Order  from  OTS.    Price  $3.00.  ANL-6140 


Kinetics  of  particle  growtfi  In  a  fluidlzed  calciner, 
by  B.  S.  Lee.    Argonne  National  Laboratory, 
Ajgonne,  Illinois.    June  60.  125p.    Contract 
W-31-109-eng-38.    Order  from  OTS.    Price 
$2.50.  ANL-6171 


Absorption  spectra  in  fused  salts,  by  H.  M. 
Haendler.    Brookhaven  National  Laboratory, 
Upton,  N.  Y.    Jan  60.   13p.    Contract  No.  AT-30- 
2-GEN-16,  Subcontract  No.  S-284.  Order  from 
OTS.    Price    50.  BNL  599(T-172) 


Comparison  of  two  colorimetrlc  methods  for  uran- 
ium,  by  R.  L.  McCutchen.    Oak  Ridge  National 
Lab. ,  Tenn,    Mar  59.     lOp.    Order  from  LC. 
Mi  $1.  80,  ph  $1.  80.  CF-59-3-108 


Apparent  copper  rate  constants  determined  in  in- 
pile  loop  experiment  L-2-22,  by  G.  H.  Jenks  and 
others.    Oak  Ridge  National  Lab. ,  Tenn.    Mar 
60.     I3p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

CF-60-3-88 
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The  preparation  of  uraiilum  dioxide  from  a  molten 
salt  solution  of  urankrl  chloride,  by  W.  L.  Lyon, 
and  others.    Hanfora  Atomic  Products  Operation, 
Richland,   Washington.    Oct  59.     20p.    Order 
from  OTS.     75  cent3.  HW-62431 


Studies  of  hydrogen  sorption  on  Pal  palladium  and 
the  separation  of  hydrogen  from  gas  mixtures, by 
R.  H.   Boice,  and  others.    Knolls  Atomic  Power 
Lab.  .  Schenectady,  N.   Y.    Feb  52.    74p.    Con- 


tract W-31-109-eng 
$3.  60,  ph  $9. 30. 


52.    Order  from  LC.    Mi 
KAPL-660 


Counting  techniq 
nation  of  U-2 


jes  in  the  radio -chemical  determi- 
\5  fission  burn-ui 


^ p,  by  D.  G.  Miller. 

Knolls  Atomic  Power  Lab.  ,  Schenectady,  N.  Y. 
Mar  60.  29p.  Contract  W-31-109-eng-52.  Mi 
$3.00,  ph  $6.  30.  KAPL-M-DGM-5 


Free  energy  functions  fbr  gaseous  monoxides,  by 


L.  Brewer  and  othere.    Lawrence  Radiation 
Lab.  ,  Berkeley,  Calif.    June  60.     17p.    Contract 
No.   W-7405-eng-48.     Order  from  OTS.    50cents. 

UCRL-8713(Rev.) 


An  investigation  of  a  "dynamic"  theory  for  mass 
transfer,  by  R.  B.  Schappel.    Union  carbide 
nuclear  company,  Division  of  union  carbide 
corp.  ,  Oak  Ridge,  Tennessee.    May  60.     ilSp. 
Contract  No.   W-7405-eng-26.    Order  from  OTS. 
$2.75  Y-1298 


Geology  qnd  Mineralogy 


Exploratory  diamond  drilling  in  the  No  Nam^e  Canyon 
area,   White  Canyon  bristrict.  San  Juan  County, 
Utah,  by  E.  V.  Mace.    Grand  Junction,  Colorado. 
Jan  58.     i7p.    Order  from  OTS.      50  cents. 

RME-I05 


Mobile  and  portable  units  for  geochemical  explor- 


ation for  uranium,  by  C.  T"  Illsley,  and  others. 
Grand  Junction,  Colorado.    July  59.     27p.    Order 
from  OTS.      75  cents.  RME-131 


Health  and  Safety 


AEC  group  shelter,  by  R.   L.  Corsbie.    AEC  Facil- 
ities Division,  Holmes  &  Narver,  Inc.  ,  Los 
Angeles,  California.    Jan  60.     33p.     Order  from 
OTS.      50  cents.  CEX-58.7 


Fallout  program,  quarterly  summary  report,  by 
E.  P.  Hardy,  Jr. ,  and  others.    United  States 
Atomic  Energy  Commission,  New  York  Opera- 
tions Office.    July  60.    250p.    Order  from  OTS. 
$3. 50.  HASL-88 


Estimating  safety  probabilities  from  fallout  fore- 
casts  for  Nevada  test  site,  by  Jack  W.   Reed. 
Sandia  Corp.  ,  Albuquerque,  New  Mexico.    Feb 
57.    Reprinted  July  60.    26p.    Order  from  OTS. 
75  cents.  SC-4073(TR) 


Instruments 


A  slide  rule  type  of  device  to  measure  logarithmic 
decay  times  as  presented  by  oscillograph  recorda^ 
by  R.  N.  Leach'    Sandia  Corp.  ,  Albuquerque, 
New  Mexico.    Mar  60.     19p.    Order  from  OTS. 
75  cents.  SC-4418(RR) 


Final  report  on  Investigation  of  dynamic  character- 
Istics  of  relays,  Sandia  Corp.  ,  Albuquerque,  New 
Mexico.    June  60.    74p.    Order  from  OTS. 
$2.00.  SC-4423(RR) 


Metallurgy  and  Ceramics 


Phase  diagram  studies,  by  R.  F.  Domagala. 

General  Electric,  Aircraft  Nuclear  Propulsion 
Dept. ,  Cincinnati  15,  Ohio.    May  60.    7p.  U.  S. 
Air  Force,  Contract  No.  AF 33(600) -38062,  and 
U.  S.  Atomic  Energy  Commission,  Contract  No. 
AT(11-1)-171.    Order  from  OTS.      50  cents. 

APEX -554 


Characterization  of  inclusions  in  dlngot  uranium, 
by  D.  M.  Cheney,  and  others.    Battelle  Memor- 
lal  Institute,  Columbus  1,  Ohio.    Jan  57.    22p. 
Order  from  OTS.      35  cents.  BMI-1158 


Progress  relating  to  civilian  apylications  during 
May  1957,  byR.  W.  Dayton,  and  others.    Batt- 
elle  Memorial  Institute,  Columbus  1,  Ohio.  June 
57.    64p.    Order  from  OTS.      50  cents. 

BMI-1189 


Corrosion  of  the  Zlrcaloy-2-Nloblum  couple,  by 
R.  E.  Campagnonl,  and  others.    CeneraT Elec- 
tric Co.  ,  lOioIls  Atomic  Power  Laboratory, 
Schenectady,  N.  Y.    Contract  No.  W-31-109- 
Eng-52.    Mar  60.     15p.    Order  from  OTS. 
50  cents.  KAPL-2079 
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Progress  in  carbide  fuels,  prepared  by  Battelle 
Memorial  Institute,  Columbus,  Ohio.    Contract 
No.  W-7405-eng-92.    Apr  60.    90p.     Order  from 
OTS.    $2.25.  TID-7589 


Metallurgical  progress  report,  prepared  by  U.  S. 

Dept.  of  Interior.    Albany  Metallurgy  Research 

Center,  Albany,  Oregon.    Mar  60.     22p.    AEC 

Contract  No.  AT(ll-l)-599.     Order  from  OTS. 

75  cents.  USBM-U-699 


Irradiation  of  U02  fuel  rods-the  X-l-L  experiment, 
by  J.  D.   Eichenberg,  and  others.    Bettis  Atomic 
Power  Lab.  ,  Pittsburg,  Pa.    Contract  AT- 11-1- 
GEN-14.    Apr  60.    20p.    Order  from  OTS. 
75  cents.  WAPD-208 


Particle  Accelerators  and  High- 
Voltage  Machines 


Longitudinal  space  charge  effects  -  Influence  of 
energy  loss,  by  C.   E.  Nielsen,   and  others. 
Midwestern  Universities  Research  Association, 
Madison,   Wisconsin.    Contract  No.  AT(ll-l)- 
384.    Mar  60.     15p.    Order  from  OTS.  50  cents. 

MURA-488 


On  Robinson's  multiple  frequency  accelerator,  by 
G.  Bronca.    Midwestern  Universities  Research 
Association,  Madison,  Wisconsin.    Contract  No. 
AT(ll-l)-384.    Feb  60.     18p.    Order  from  OTS. 
75  cents.  MURA-558 


Adiabatic  t)ehavior  near  transition  energy,  by  G. 
Bronca.  Midwestern  Universities  Research 
Association,  Madison,   Wisconsin.     Contract  No. 
AT(ll-l)-384.    Mar  60.     i2p.    Order  from  OTS. 
50  cents.  MURA-560 


Physics  and  Mathematics 


Interaction  of  Neutrons  with  He^,  by  A.  R.  Sayres. 
Columbia  University  Dept.   of  Physics,  New  York 
27,  N.  Y.    Contract  No.  AT(30-l)-Gen-72.    Mar 
60.     82p.     Order  from  OTS.     $2. 00. 

CU(PNPL)-200 


Electrical  Resistivity  of  plutonium  metal  between 
~  1.73^  and  298*^,  by  T.  A.  Sandenaw,  and 
others.    Loe  Alamos  Scientific  Lab.  ,  U.  of 
Calif.  ,  Los  Alamos,  New  Mexico.    Contract 
W-7405-ENG-36.    Feb  60.     15p.    Order  from 
GTS.      50  cents.  LA -2392 


TTie  electrical  resistivities  of  samarium  and  euro- 
pi  urn  between  1.  4"K  and  300"K,  by  C.  E.   Olsen. 
Los  Alamos  Scientific  Lab.  ,  U.  of  Calif.  ,  Los 
Alamos,  New  Mexico.    Contract  W -7405- ENG. 
36.    Feb  60.    2lp.    Order  from  OTS.     75  cents. 

LA -2406 


The  application  of  the  mandelstam  representation 
to  photoproduction  of  plons  from  nucleons,  by 
J.  5.  Ball.    Lawrence  Radiation  Lab.  ,  U.  of 
Calif.  ,  Berkeley,  Calif.    Contract  No.   W-7405- 
eng-48.    Apr  60.     80p.    Order  from  OTS.  $2. 00. 

UCRL-9172 


A  further  study  of  antiproton  interactions  and  the 
annihilation  process,  by  R.  Silbererg. 
Lawrence  Radiation  Lab.  ,  U.  of  Calif.  ,  Berkeley, 
Calif.    Contract  No.  W-7405-eng-48.    Apr  60. 
76p.    Order  from  OTS.    $1.75. 

UCRL-9183 


Progress  Rep>orts 


Plutonium  recycle  program  annual  report,  fiscal 
year  1959,  by  J.  M~  Atwood.    Hanford  Atomic 
Products  Operation,   Richland,   Washington. 
Contract  No.  AT(45-1)- 1350.     Oct  59.     I38p. 
Order  from  OTS.     $2.75.  HW-62000 


Oak  Ridge  Gaseous  diffusion  plant  staff  publications, 
by  E.  L.  Hoey.    Union  Carbide  Nuclear  Co. , 
Dlv.  of  Union  Carbide  Corp.  ,    Oak  Ridge  Gaseous 
Diffusion  Plant,  Oak  Ridge,  Tenn.    July  60.     37p. 
Order  from  OTS.      75  cents.  K-1449 


Radiation  Effects  on  Materials 


Effect  of  irradiation  of  solid  catalysts,  by  H.  C. 
Andersen,  and  odiers.    Engelhard  Industries , 
Inc.  ,  Newark,  N.  J.    Feb  60.    27p.    Contract 
AT(30-l)-2402.    Order  from  LC.    Mi  $2.  70, 
ph  $4.  80.  AECU-4733 


Fission  gas  generation  and  consequent  h'gh  temper- 
ature  irradiation  effects  on  natural  uranium, 
including  creep  properties.      Du  Pont  de  Nem- 
ours (E.  L)  &  Company,    Savannah  River  Lab. , 
Aiken,  S.  C.    Dec  59.      13p.      Order  from 
LC.    Mi  $2.  40,  ph  $3.  30. 

AECU-4589 
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Radioaaive  Waste 


Decontamination,  by  P.  6.  Kings  ley,  and  others. 
Hanford  Atomic  Products  Operation,   Richland. 
Washington.    June  60.    35p.    Contract  No,  AT- 
(45-1)  -  1350.    35p.    Order  from  OTS.    $1.00. 

HW-63110 


Reactori — General 


Argonne  low  power  reactor  health  physics  manual, 
by  E.  D.  Graham,  arid  others.  Argonne  National 
Laboratory,  Argonne,  Illinois.    Contract  W-31- 
109-eng-38.    Aug  59.     I25p.    Order  from  OTS. 
$2.50.  ,  ANL-6016 

Experiments  on  the  explosive  decompression  of 
water,  by  E.  A.  Brown.    Armour  Research 
Foundation,  Chicago  16,  Illinois.    Contract  No. 
AT(li-l)-528.    Nov  39.    73p.    Order  from  OTS. 
•      $2.25.  I  ARF  4132-9 


Liquid  metal  fuel  reactor  experiment.    Induction 
welding  for  remote  njaintenance  -  -  final  report, 


by  D.  E.  Dean. 
AT(30-i)-i940. 
OTS.    $2.75. 


Alliance,  Ohio. 
Mar  60.     i42p. 


Contract  No. 
Order  from 
BAW-1090 


Liquid  metal  fuel  reactor  experiment.    Spectro- 
graphic  methods  for  bismuth  analysis,  by  C.  H. 
Anderson.  The  Babcdck  &  Wilcox  Co.  ,  Alliance, 
Ohio.    Contract  No.  AT(30-1)- 1940.    Apr  60. 
19p.     Order  from  OTS.     $1.25.         BAW-i091 


Hazards  summary  report  for  the  VMR  critical  - 
assembly  experiments,  by  R.  A.  Egen.  Battelle 
Memorial  Institute,  tolumbus  1,  Ohio.    June  60. 
72p.    Order  from  Cri;S.  $2. 00.         BMI-1445 


Preliminary  consideration  of  the  effects  of  a  zir- 
caloy- water  reaction'  during  a  loss  of  coolant 
accident  in  a  nuclear' reactor,  by  J.   I.  Owens, 
and  others.    Atomic  ^wer  Equipment  Dept. , 
General  Electric,  Sar  Jose,  Calif.    Sept  59. 
36p.    Contract  No.  AT(04-3)-i89.    Order  from 
OTS.      75  cents.  GEAP-3279 


The  kinetics  of  metal -water  reactions -feasibility 
study  of  some  new  techniques,  by  S.  C.  Furman. 
Vallecitos  Atomic  Lab.  ,  General  Electric, 


Pleasanton,  Calif.    Contract  No. 
Jan  60.    46p.    Order  from  OTS. 


AT(04-3)-189. 
$1.25. 
GEAP-3338 


^ 


slum  on  high  flux  materials  testing  reactors, 
eld  in  Brussels,   Belbium.     Sept  59.     June  60. 
447p.    Order  from  OTS.    $4.  50. 

-1  TID-7584 


Survey  of  industrial  requirements  for  general  test- 
ing reactors.    United  States  Atomic  Energy 

Oct  59.    2^.    Order  from  OTS. 

TID-8205 


Commission. 
50  cents. 


Reactors — Power 


Experimental  gas  cooled  reactor,  by  Kaiser  Engi- 
neers  Div,  ,  Heir  y  J.  Kaiser  Co.  ,  Oakland, 
Calif.  ,  and  Nuclear  Power  Dept. ,  Allis  -Chalmers 
Mfg.  Co.  ,  Washington,  D.  C.    95p.    Aug  59. 
$4. 00.  AECU-4701(Pt.  2) 


Instrumentation  and  controls  study  for  SM-1  nu- 
clear  power  plant,  by  R.  E.  May  and  others. 
Alco  ft-oducts,  Inc. ,  Ft.  Belvoir,  Va.    Contract 
No.  AT(30-3)-326.    Oct  59.    340p.    Order  from 
GTS.    $6.00.  APAE-52(VoL  1) 


Instrumenution  and  controls  study  for  SM-1  nu- 
clear  power  plant,  by  K.  Brown.    Alco  Products, 
Inc. ,  Ft    Belvoir,  Va.    Oct  59.     114p.    Order 
from  OTS.    $6.00.  APAE-52CVol.  U) 


Liquid  metal  fuel  reactor  experiment.    Chemical 
analytical  procedures,  by  The  Chemical  Section, 
Research  Center,  The  Babcock  &  Wilcox  Co.  . 


Alliance,  Ohio. 
May  60.     21 6p. 


Contract  No.   AT(30-1)-1940. 
Order  from  OTS.    $3.  50. 

BAW-1099 


Liquid  metal  fuel  reactor  experiment.    Quarterly 
technical  report.    The  Babcock  &  Wilcox  Co.  , 
Alliance,  Ohio.    Contract  No.  AT(30-1)-1940. 
Apr  58.     I66p.    Order  from  OTS.    $3.00. 

BAW-1116 


Externally  cooled  Imfr.    A  reference  design  for 
low  cost  power.    The  Babcock  &  Wilcox  Co. , 
Alliance,  Ohio.    Contract  No.  AT(30-1)-1940. 
Mar  60.     I25p.    Order  from  OTS.    $2.75. 

BAW-1147 


The  liquid  metal  thorium  breeder  reactor.    The 
Babcock  &  Wilcox  Co. ,  Alliance,  Ohio.  Contract 
No.  AT(30-1)-1940.    Feb  60.     192p.    Order  from 
OTS.    $3.50.  BAW-1171 
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Johnsville,  Pa.  372 

Aeronautical  Research  Associ- 
ates of  Princeton,  Inc.,  N.  J.    453 

Aeronautical  Research  Lab. , 
Wright  Air  Development  Div, , 
Wright-Patterson  AFB,  Ohio      372 

Aeronautical  Structures  Lab. , 
Naval  Air  Material  Center, 
Philadelphia,  Pa.  411 

Aerospace  Medical  Lab. , 
Wri^t  Air  Development  Div. , 
Wright -Patterson  AFB,  Cftiio      373 

Air  Force  Cambridge  Research 
Center,  Bedford,  Mass.  401 

408 
461 
491 
512 


Air  Force  Command  and  Control 
Development  Div. ,  Bedford, 
Mass,  401 

Air  Force  Missile  Development 
Center,  Holloman  AFB, 
N.  Mex.  371 

383 
411 
433 
454 

Air  Force  Missile  Test  Center, 
Patrick  AFB,  Ala.  433 


148  237 
146  989 

161  841 


148  422 


149  192 


146  963 


148  027 


161  876 


146  464 


161  873 


146  358 

146  673 

147  444 
146  331 
146  349 
146  623 
146  624 


161  889 


146  381 
146  964 
146  634 
146  356 
148  204 
146  378 


148  217 
148  314 


Source 
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Air  Force  Office  of  Scientific 
Research,  Washington,  D.  C.    448 

Air  Force  Special  Weapons  Cen- 
ter, KirtlandAFB,  N.  Mex.       444 


Airborne  Instruments  Lab. , 
Deer  Park,  N.  Y. 


411 

412 


Airborne  Instruments  Lab. , 
Mineola,  N.  Y.  411 

491 

Allied  Research  Associates, 
Inc.,  Cambridge,  Mass.  402 

Alloyd  Corp. ,  Cambridge, 
Mass .  477 

American  Geographical  Society, 
New  York  400 

American  Inst,    for  Research, 
Pittsburgh,  Pa.  373 

374 
434 

Applied  Mathematics  and 
Statistics  Labs. ,  Stanford  U. , 
Calif.  377 

454 


Applied  Physics  Lab. ,  Johns 
Hqpicins  U. ,  Silver  Spring, 
Md.  4U 

Applied  Psychological  Services, 
Wayne,  Pa.  434 

Ai^lied  Psychology  Panel,  Office 
at  Scientific  Research  and 
Development  377 

Arctic  Aeromedical  Lab. ,   Ladd 
AFB,  Alaska  382 

390 
445 
487 

Arctic  Inst,  erf  North  America, 
Waahington,  D.  C.  406 


Arizona  State  U. ,  Tempe 


393 


Arkansas  U.  Graduate  Inst,  of 
Tech.,  Little  Rock  479 


148  234 


148  344 


161  854 
161  856-2 
161  857 


161  856-1 
146  373 
146  594 

146  330 
161  877 

147  448 


146  598 
146  591 
146  599 


148  614 
148  615 
148  158 
148  894 


149  555 
146  684 

146  809 


146  628 
146  626 
146  631 
146  621 


148  221 
148  342 


161  844 
161  847 
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Armed  Forces -NRC  Committee 
on  Hearing  and  Bio -Acoius tics, 
St.   Louis,   Mo.  I  488 


Army  Engineer  Research  and 
Development  Labs. ,  Fc(rt 
Bel  voir,  Va. 


419 


Army  Engineer  Waterways 
Experiment  Station,   Vicksburg, 
Miss.  ,  417 


Army  Medical  Research  ^b 
Fort  Knox,  Ky. 

Army  Ordnance  Corps. 
Washington,  D.  C. 


363 


434 


Army  Rocket  and  Guided  Missile 
Agency,  Redstone  Arseijal, 
Ala.  :  496 


i 


Army  Signal  Research  and  Devel- 
opment Lab. ,  Fort  Mon|nouth, 
N.  J. 


402 


403 
408 


419 
420 


434 

490 
497 


146  692 


Armour  Research  Found! 

Iticn, 

Chicago.  Ill, 

412 

161  839 

419 

148  071 
148  072 
148  385 

484 

161  870 

Army  Chemical  Warfare 

Labs. 

t 

Army  Center,  Md. 

383 

146  345 
148  265 

387 

146  302 
146  460 

390 

161  860 

485 

148  228 

487 

148  029 

495 

148  445 

146  661 


146  565 
161  869 


146  314 
146  182 

148  356 


146  347 
146  549 

146  550 

147  996 

147  997 

148  543 
146  654 
146  391 
148  000 
148  001 
148  540 
148  541 
148  071 
146  590 
146  653 
148  002 
148  112 

148  119 

149  384 
146  342 
148  113 


Source 
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Army  Show,   Ice  and  Permafrost 
Research  Establishment, 
Wilmette,   III.  405 


Arnold  Engineering  Development 
Center,  TuUahoma,  Tenn.  466 

ARO,   Inc.,  Tullahoma,  Tenn.      466 


Atlantic  Research  Corp. , 
Alexandria,  Va. 

Avco-Everett  Research  Lab. , 
Mass. 


448 

393 
435 


465 
466 


467 


468 


469 

486 
501 
504 


511 

Aviation  Medical  Acceleration 
Lab. ,  Naval  Air  Development 
Center,  Johnsville,  Pa.  383 

387 
412 
435 

Ballistic  Research  Labs. , 
Aberdeen  Proving  Ground,  Md.  435 

436 
469 
479 

505 


146  560 
148  474 
148  475 


146  569 

146  569 
148  100 


146  755 


147  208 
147  397 
147  198 
147  202 
147  206 
147  212 
147  213 

146  651 

147  193 
147  203 
147  209 
147  398 
146  649 

146  655 

147  189 
147  190 
147  207 
147  210 
146  656 

146  658 

147  204 
147  205 
147  214 
147  215 

146  652 

147  191 
147  395 
147  195 

146  657 

147  196 
147  211 
147  396 


146  960 
146  959 
146  961 
146  346 


148  513 
148  459 
148  744 
148  512 
148  514 
148  238 


Source 

Bartol  Research  Foundation, 
Franklin  Inst. ,  Swarthmore, 
Pa. 

Battelle  Memorial  Inst. , 
Columbus,  Ohio 


Battelle  Memorial  Inst. , 
Geneva  (Switzerland) 

Baylor  U. ,  Waco,  Tex. 

Bell  Telephone  Labs.,  Inc. 
Murray  HllUN.  J. 
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420        146  322 


447 
476 


454 
393 

380 


Bendix  Radio  Div. ,  Bendix 
Aviation  Corp. ,  Baltimore,  Md.  420 


Besler  Corp. ,  Emeryville, 
Calif. 


444 


Bjorksten  Research  Labs. ,  Inc., 

Madison,  Wis.  450 

BrandeisU.,  Waltham,  Mass.  501 

Bri^am  Young  U.,  Provo,  Utah  416 


Brookhaven  National  Lab. , 
Upton,  N.  Y. 

Brown  U. ,  Providence,  R.  I. 


483 

497 
513 


Brown  U.  Div.  of  Applied  Mathe- 
matics, Providence,  R.  1. 


Brown  U.  Div.  of  Engineering, 
Providence,  R.  I. 


Brush  Beryllium  Co. .  Cleveland, 
Ohio 

Buenos  Aires  U.  (Argentina) 

Bureau  of  Mines,  Bartlesville, 
Okla. 


Bureau  of  Naval  Weapons, 
Washington,  D.  C. 


464 
465 


466 

505 


444 

487 

394 
419 
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161  891 
161  850 


147  255 

148  444 

148  784 

149  786 

146  571 

161  845 
148  595 
148  443 

146  745 

146  388 
146  411 


138  003 
148  579 


148  818 
148  584 


149  617 
146  643 


146  580 
146  601 


148  071 


Bureau  of  Yards  and  Docks, 

Washington,  D.  C. 

417 

147  655 

418 

147  652 
147  653 
147  654 

California  Inst,  of  Tech. , 

Pasadena 

441 

149  189 

482 

146  551 

Source 


California  U.,  Berkeley 


California  U. ,  Los  Angeles 


Gallery  Chemical  Co. ,  Pa. 


Cambridge  U.  (Gt.  Brit. ) 


Carnegie  Inst,   of  Tech. , 
Pittsburgh,  Pa. 


Case  Inst,     of  Tech., 
Cleveland,  C»iio. 

Center  for  Radiophysics  and 
Space  Research,  Cornell  U. , 
Ithaca,  N.  Y. 

Chicago  U. ,  111. 
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S77 

148  822 

148  823 

148  824 

378 

148  825 

148  826 

148  827 

148  828 

148  829 

388 

146  531 

394 

146  718 

454 

146  415 

483 

146  745 

501 

148  583 

505 

146  360 

378 

146  602 

383 

146  695 

403 

148  592 

406 

147  939 

408 

146  645 

421 

146  735 

511 

146  736 

513 

146  682 

392 

148  373 

394 

148  374 

149  191 

483 

146  739 

497 

147  335 

394 

149  191 

465 

148  527 

492 

148  533 

421        148  195 


508 
388 
403 

501 


Coating  and  Chemical  Lab. , 
Aberdeen  Proving  Ground,  Md.    451 


Colgate  U. ,  Hamilton,  N.  Y. 
Colorado  U. .  Boulder 
Columbia  U. ,  New  York 


421 


378 
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148  523 

148  063 
148  083 
146  355 
148  223 
148  582 
148  416 


146  678 
161  859 

147  180 

148  564 


394 

146  749 

412 

161  837 

418 

148  573 

455 

146  414 

148  577 

Source 


Columbia  U.  Coll.  of  Physicians 
and  Surgeons,  New  York 

Combustion  Aerodynamids  Lab. , 
Harvard  U.,  Cambridge,  Mass.  469 

Combustion  Engineering  Inc. , 
Windsor,  Conn.  I 


Compagnie  Generale  de  Tele- 
graphie,  san  Fil  (France) 

Cc«nputer  Lab. ,  Ordnanoe  Tank 
Automotive  Command,  Center 
Line,  Mich. 


Connecticut  U. ,  Storrs 
Copenhagen  U.  (Denmark!) 


Cornell  Aeronautical  Lab. ,   Inc. , 
Buffalo,  N.  Y. 


Cornell  U..  Ithaca,  N.  Y, 


Cornell  U.  School  of  Eleatrical 


Engineering,   Ithaca,  N. 


Y. 


Corporation  for  Economi(*  and 
Industrial  Research,  Washing- 
ton, D.  C. 

Crucible  Steel  Co.  of  America, 
Pittsburgh,  Pa. 

Crucible  Steel  Co.  of  America, 
Syracuse,  N.  Y. 


Cryogenic  Engineering  Ltib. , 
National  Bureau  of  Standards, 
Boulder,  Colo. 

I 
CuyoU.,  Mendoza,  Argentina 

David  Sarnoff  Research  Center, 
Princeton,  N.  J. 


David  Taylor  Model  Basin 
Washington.  D.  C. 
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Source 
Davidson  Lab. ,  Stevens  Inst,  of 
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387 

138  383 

Tech.,  Hoboken.  N.  J. 
Daystrom  Systems,   La  Jolla, 

442 

147  083 

.  469 

149  269 

Calif. 
Defense  Metals  Information 

413 

161  858 

486 

147  042 

Center,  Battelle  Memorial 

Inst. ,  Columbus,  Ohio 

480 
505 

151  086 
161  207 

421 

146  389 

Denver  U. ,  Colo. 

406 

149  123 

Detroit  Arsenal,  Center  Line, 

455 

148  522 

Mich. 

445 

146  532 

461 

148  759 

Diamond  Ordnance  Fuze  Labs. , 

455 

148  402 

Washington,  D.  C. 

422 
436 

148  464 
146  751 

384 

146  307 

496 

146  752 
146  913 
146  301 

412 

161  855 

421 

148  783 

Digital  Computer  Lab. .  U.  of 

447 

148  739 

Illinois,  Urbana 

461 

146  603 

469 

148  357 

477 

148  242 

Directorate  of  Engineering 

148  243 

Standards,  Wright  Air  Develop- 

479 

148  376 

ment  Div. ,  Wright-Pattersop 

508 

147  909 

AFB,  Ohio 

513 

161  181 

460 

148  414 

Dunlap  and  Associates,  Inc. , 

495 

148  872 

Stamford,  Conn. 
Dynamic  Analysis  and  Control 

374 

148  898 

372 

146  587 

Lab.,  Mass.  Inst.  ofT**ch., 

148  345 

C^imbridge 

374 

147  732 

421 

147  246 

Eclipse -Pioneer  Div. ,  Bendix 
Aviation  Corp. ,  Teterboro, 

410 

149  285 

413 

146  535 

N.  J. 
Exole  Normale  Superieure 

448 

148  493 

480 

161  848 

(France) 
Educational  Testing  Service, 

482 

146  551 

480 

148  003 

Princeton,  N.  J. 
Electric  Storage  Battery  Co. , 

379 

146  407 
146  461 

436 

161  093-4 

Yardley,  Pa. 

422 

147  974 

487 

146  643 

Electrical  Engineering  Research 

Lab. ,  U.  of  Illinois,  Urbana 

422 

146  357 
148  599 

422 

149  103 

423 

148  765 

491 

147  272 

Electrical  Engineering  Research 

Lab.,  U.  of  Texas,  Austin 

409 

146  586 

413 

147  727 

508 

147  394 

442 

148  653 

148  208 

469 

148  033 

148  209 

475 

147  257 

488 

148  855 

Source 
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Electron  Tube  Research  Lab. , 

U.  of  Minnesota,  Minneapolis 

423 

146  327 

Electronic  Communications, 

Inc. ,  Timonium,  Md. 

423 

146  324 

Electronic  Defense  I  ^b. ,  Syl- 

vania  Electric  Products,  Inc., 

Mountain  View,  Calif. 

423 

147  437 
147  438 

424 

147  439 
147  440 

508 

148  046 

Electronics  Research  1  ,ab. , 

Northeastern  U. ,  Boston, 

Mass. 

455 

146  647 
146  648 

Electronics  Research  I^b. ,  U. 

of  California,  Berkeley 

424 

146  582 
148  622 

461 

146  361 

491 

146  583 

509 

148  619 
148  620 
148  621 

Emerson  and  Cuming,  Inc. , 

Canton,  Mass. 

424 

148  852 

Engineering  Supervision  Co. , 

New  York 

371 

161  887 

Family  Relations  Center, 

San  Francisco,  Calif. 

379 

147  186 
147  187 
147  188 

Feltman  Research  and  Engineer 

. 

ingLabs.,  Picatinny  Arsenal, 

Dover,  N.  J. 

436 

146  520 
146  984 

Florida  State  U. ,  Tallahassee 

385 

148  574 

Florida  U. ,  Gainesville 

378 

148  564 

390 

147  477 

Florida  U.  Engineering  and 

Industrial  Experiment  Station, 

Gainesville 

464 

148  438 

509 

148  589 
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Forest  Products  Lab. , 
Madison,  Wis. 

Franklin  Inst.  Labs,  for  Re- 
search and  Development, 
Philadelphia,  Pa. 


Gage  Lab. ,  Frankford  Arsenal, 
Philadelphia,  Pa. 


413        149  183 


413 
490 


147  957 
146  528 


434        146  182 


Source 

General  Applied  Science  Labs. , 
Inc. ,  Westbury,  N.  Y. 

General  Electric  Co. , 
Cincinnati,  Ohio 

General  Electric  Microwave 
Lab. ,  Palo  Alto,  Calif. 
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General  Electronic  Labs. 
Cambridge,  Mass. 

General  Motors  Corp. , 
Warren,  Mich. 

Geophysical  Inst. ,  U.  of 
Alaska,  College 

George  Washington  U. , 
Washington,  D.  C. 


Inc. , 


Georgia  Inst,  of  Tech.  Engineer- 
ing Experiment  Station, 
Atlanta 


Goethe  Link  Observatory, 
Bloomington,  Ind. 

Gottingen  U.  (West  Germany) 

Grace,  W.  R. ,  and  Co.. 
Clarksville,  Md. 

Guggenheim  Aeronautical  Lab. , 
Calif.    Inst,  of  Tech. , 
Pasadena 


488 
480 
424 
425 
456 
490 

442 

443 
445 

395 
425 

492 
511 

371 

510 

995 
470 


Harpur  Coll. ,  State  U.  of  New 
York,  Endicott,  N.  Y.  513 

Harvard  U. ,  Cambridge,  Mass.     395 

Harvard  U.  Div.  of  Engineering 
and  Applied  Physics,  Cam- 
bridge, Mass.  464 


146  364 
148  927 
148  534 
146  546 
146  416 
148  017 


148  157 
148  586 
146  584 
146  585 


147  263 

148  795 
138  211 
138  212 

147  451 

148  059 


146  354 
146  709 

148  551 


147  239 

147  240 

148  688 


148  580 
148  174 

148  567 


Hebrew  U.  (Israel) 

493 
502 

149  290 
146  717 

Hermes  Electronics  Co. , 
Cambridge,  Mass. 

437 

147  343 

Herner  and  Co. ,  Washington, 
D.  C. 

514 

147  028 
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Source  Page 

Horizons,  Inc.,  Clevelajid, 
Ohio  478 

Human  Factors  Researc  i,   ^nc. , 
Los  Angeles,  Calif.  374 


Human  Resources  Reseajrch 
Office,  George  Washington  U. , 
Washington,  D.  C. 


Illinois  Inst,  of  Tech. ,  (3ucago 


Illinois  U. ,  Urbana 


Ingersoll  Kalamozoo  Div . 
Borg-Warner  Corp. ,  N  ich. 

Ins ti tut  d'Optique,  Paris 
(France) 

Institut  Pasteur,  Paris  (France) 

Institute  for  Advanced  Study, 
Princeton,  N.  J. 


374 
375 

465 
497 

455 
477 
480 
497 


481 


Institute  for  Fluid  Dynamics  and 
Applied  Mathematics,  U.  of 
Maryland,  College  Parjt 


Institute  of  Engineering  Research 
of  California,  Berkeley 


Institute  of  Mathematica 
Sciences,  New  York  U  ,  N.  Y. 


Institute  of  Neurology,  National 
Hospital,   London  (Gt.  Brit.) 

Institute  of  Optica,  U.  ot 
Rochester,  N.  Y. 

Institute  of  Research,   Lehigh  U. , 
Bethlehem.  Pa. 


Institute  of  Rubber  Research, 
U.  of  Akron,  Ohio 


PB  Numher 
148  039 
146  687 


148  318 
148  064 

146  589 
148  778 

146  318 
148  874 
161  836 
148  772 


148  461 


462 

147  252 

386 

146  955 

456 

146  316 

146  317 

148  326 

148  327 

148  328 

456 

146  416 

146  754 

502 

148  211 

465 

148  192 

470 

148  616 

486 

148  437 

456 

138  248 

483 

146  566 

493 

146  568 

502 

146  720 

510 

147  344 

386 

146  308 

502 

146  336 

490 

149  365 

452 

148  600 

Source 

Institute  of  Theoretical  Physics, 
Stanford  U. ,  Calif. 
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482 

147  334 

484 

148  163 

483 

146  471 

502 

146  419 

146  420 

Instituto  di  Chimica  Gene  rale 
dell?   Universita,  Palermo 
(Italy) 

Integrated  Range  Mission, 
White  Sands  Missile  Range, 
N.  Mex. 

International  Telemeter  Corp. , 
Los  Angeles,  Calif. 


395        148  360 


Ionosphere  Research  Lab. , 
Pennsylvania  State  U. , 
University  Park 


Iowa  State  U. ,  »owa  City 


Israel  Inst,  of  Tech. ,  Haifa 

I.  T.  E.  Circuit  Breaker  Co. 
Philadelphia,  Pa. 

ITT  Labs. ,  Nutley,  N.  J. 

Jet  Pronulsion  Lab. ,  Calif. 
Infit.  of  Tech. ,  Pasadena 


Johannes  Gutenberg-Universitat, 
Mainz  (West  Germany) 

Johns  Hoi*ins  U.,  Baltimore, 
Md. 


Kansas  U. ,   Lawrence 


Laboratorio  di  Meccanica  Ap- 
plicata  del  Politecnico  di 
Torino  (Italy) 


437 


462 
512 
513 


409 
510 

372 
457 


425 
425 


448 
457 


409 
459 


Johns  Hopkins  U.  School  of 
Hygiene  and  Health,  Baltimore, 
Md.  386 


390 
45:1 


Kinma  Get^ysical  Observatory 
(Sweden)  373 


470 


149  184 


146  723 
146  724 
146  725 
146  726 


147  249 
147  248 

146  705 
161  874 


493         149  290 


147  953 
146  597 


147  436 

148  648 


146  300 
148  659 

148  928 

146  620 
148  571 
148  173 
148  585 


148  806 
148  807 
148  809 
148  810 


147  445 


Source 

Laboratory  of  Climatology, 
Centerton,  N.  J. 
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403 


Laboratory  of  Social  Relations, 
Harvard  U. ,  Cambridge,  Masa  380 


Lamont  Geological  Observatory, 
Palisades,  N.  Y. 

Land  Locomotion  Lab. ,  Ord- 
nance Tank -Automotive  Com- 
mand, Center  Line,  Mich. 

Liege  U.  (Belgium) 

Lincoln  Lab. ,  Mass.  Inst,  of 
Tech.,  Cambridge 


384 

446 
457 
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147  182 

146  683 

148  598 

147  242 
146  716 


425        148  369 


Little,  Arthur  D.,   Inc.,  Cam- 
bridge, Mass. 

i 

396 

404 
425 
449 
493 

148  430 

148  431 

149  401 
147  178 
161  835 
143  429 

Lockheed  Aircraft  Corp. , 
Sunnyvale,  Calif. 

444 
470 
471 

147  640 

148  399 
148  399-2 
148  399-4 

Louisiana  State  U. ,  Baton  Rouge 

396 

148  575 

Louvain  U.  (Belgium) 

396 

146  640 

Lovelace  Foundation, 
Albuquerque,  N.  Mex. 

384 

146  629 

Lyman  I  ,ab.  of  Physics,  Harvard 
U.,  Cambridge,  Mass. 

493 

148  151 

MacDonald  Physics  I^b. , 
McGill  U.  (Canada) 

404 

146  536 

Madrid  U.  (Spain) 

497 

147  253 

Mallinckrodt  Chemical  Lab. , 
Harvard  U. ,  Cambridge,  Mass. 

493 

148  151 
148  152 

Manufacturing  I  Abs . ,  Inc., 
Cambridge,  Mass. 

497 

148  794 

Marine  lAb. ,  U.  of  Miami, 
Coral  Gables,  Fla. 

407 

146  702 
146  704 

Maryland  U. ,  College  Park 

380 
458 

483 
484 
498 

146  689 
146  690 
148  361 
148  362 
148  363 

146  642 

147  443 
146  677 

Source 
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Massachusetts  Inst,  of  Tech. , 

Cambridge 

396 

146  596 

404 

146  320 
146  567 
148  578 

449 

148  871 

458 

148  538 

471 

146  335 

478 

147  279 

481 

148  565 
161  846 

496 

161  884 

SOS 

148  607 

Massachusetts  U. ,  Amherst 

392 

148  138 

396 

147  264 

Material  Mb. ,  New  York  Naval 

Shipyard,  Brooklyn,  N.  Y. 

452 

149  549 

488 

147  241 
147  251 

481 


Material  Labs. ,  Puget  Sound 
Naval  Shipyard,  Bremerton, 
Wash. 

Materials  Lab. ,  Wright  Air 
Development  Div.,  Wright- 


Materials  Research  Lab. ,  U.  of 
California,  Berkeley  505 


Materials  Research  Lab. , 
Watertown  Arsenal,  Mass. 


426 
498 


McDonald  Observatory,  Fort 
David,  Tex.  371 

McGill  U.  (Canada)  404 

Melabs.,  Palo  Alto,  Calif.  426 

Mellon  Inst.,  Pittsburgh,  Pa.  465 

Metals  Research  Lab. ,  Carnegie 
Inst,  of  Tech.,  Pittsbur^i,   Pa.    498 

Metcalf  Research  Lab. ,  Brown 
U.,  Providence.  R.  I.  397 

Michigan  Coll.  of  Mining  and 
Tech.  405 

Michigan  U. ,  Ann  Arbor  486 

Michigan  U.  Research  Inat., 
Ann  Arbor  426 


146  387 


161  838 

161  875 

161  881 

148  515 


148  409 
146  967 
148  201 


146  354 
148  324 
148  403 
148  527 

148  570 

146  408 

148  474 
148  437 


146  563 

147  225 
147  968 
147  992 
147  993 
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Source 

Michigan  U.  Researching., 
Ann  Arbor,   (con. ) 


Microwave  Associates,   41c. 
Burlington,  Mass. 

Microwave  Lab. ,  Stanfoijd  U. , 
Calif. 


Microwave  Physics  Lab. , 
Sylvama  Electric  Products, 
Inc. ,  Mountain  View,  Cjalif. 


Microwave  Research  Insi. 
Polytechnic  Inst,    of  Brojoklyn, 
N.  Y. 


Middle  Tennessee  State  (Joll. 
Murfreesboro 

Milan  U.  (Italy) 

Military  Intelligence  Sertice 
Dept.  of  the  Army,   Wa 
D.  C. 


Minerals  Research  Lab. 
California,  Berkeley 


Minnesota  U. ,  Minneapolis 


Mississippi  State  U. ,  Stajce 
College 

Moore  School  of  Electric il 
Engineering,  U.  of  Peni  sylva- 
nia,  Philadelphia 


Motorola,  Inc.,  Scottsda 
Ariz. 


National  Bureau  of  Standairda 
Washington,  D.  C. 


National  Research  Counc 
Washington,  D.  C. 


Page 

PB  Number 

462 

146  390 

483 

147  261 

489 

148  800 

148  801 

148  802 

491 

149  363 

427 


502 
503 


427 


427 

491 
510 


489 
385 


^hington, 
U.  of 


482 
498 

397 
446 
506 


471 

388 
428 


e, 


493 


1. 


146  456 


148  168 
146  348 
146  646 


146  533 
148  335 


146  371 

146  372 

147  446 
146  321 


148  576 
146  622 


437        148  367 


148  433 
148  896 

147  917 
161  886 
161  843 


147  450 


148  160 
148  161 
146  366 
146  367 


413        161  853 


148  152 
161  879 


406        148  602 


Source 

National  Research  Lab. , 
Ottawa  (Canada) 


Naval  Air  Rocket  Test  Station, 
Lake  Denmark,  Dover,  N.  J. 

Naval  Civil  Engineering  Lab. , 
Port  Hueneme,  Calif. 


Naval  Engineering  Experiment 
Station,  Annapolis,  Md. 

Naval  Ordnance  Lab. ,  Corona, 
Calif. 


Naval  Ordnance  Lab. ,  White 
Oak.  Md. 


Naval  Ordnance  Test  Station, 
China  Lake,  Calif. 


Page      PB  Number 


414 
428 
471 


449 


437 
511 


428 

437 

451 
452 
471 

499 
506 


401 

404 
405 

407 
414 
438 


449 

475 


489 
490 
506 
512 

Naval  Personnel  Research  Field 
Activity,  San  Diego,  Calif.  375 

375 


Naval  Personnel  Research  Field 
Activity,  Washington,  D.  C.    375 


148  427 
148  080 
148  519 


449    149  185 


405 

146  971 

418 

148  241 

442 

146  969 

446 

146  728 

147  442 


148  851 
147  247 


147  226 

148  454 
148  452 
161  872 

147  222 

148  450 
148  451 
148  453 
148  220 


146  995 
146  681 
146  729 

148  045 
146  986 
146  340 
146  095 
146  525 
146  529 
146  985 
146  990 

146  991 

147  910 

149  270 

147  250 
146  987 
146  988 

148  448 
148  447 
148  370 
148  371 
148  101 


146  303 
146  304 

146  344 

147  274 


147  229 


Source 

Naval  Radiological  Defense 
Lab. ,  San  Francisco,  Calif. 


Naval  Research  Lab. , 
Washington,  D.  C. 


Page 

PB  Number 

483 

147  940 

485 

148  372 

487 

146  474 

428 

147  307 

445 

161  448 

449 

161  314 

451 

146  488 

161  005 

478 

146  217 

492 

145  718 

496 

144  636 

506 

146  403 

514 

161  284 

Source 


Page     PB  Number 
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Naval  Supersonic  Lab. ,  Mass. 
Inst,  of  Tech. .  Cambridge 

Naval  Technical  Mission  in 
Europe 


Naval  Weapwns  Lab. , 
Dahlgren,   Va. 

Naval  Weapons  Plant, 
Washington,  D.  C. 


Navy  Electronics  Lab.,  San 
Diego,  Calif. 


Navy  Experimental  Diving  Unit, 
Naval  Weapons  Plant,  Washing- 
ton, D.  C. 

Nebraska  U. ,   Lincoln 

Nepa  Div. ,  Fairchild  Engine 
and  Airplane  Corp. ,  Oak 
Ridge,  Tenn. 

New  York  State  Coll.  of 
Ceramics,  Alfred  U. 

New  York  U.,  N.  Y. 


New  York  U,    Coll.  of  Engineer- 
ing, N.  Y. 


439        148  530 


443 


458 


486 


447 


Nobel  Inst,  for  Physics 
(Sweden) 


487 


146  552 
146  556 
146  557 


148  655 


446 

447 

148  359 
148  358 

428 
492 

148  644 

149  187 

384 

146  958 

458 

148  413 

149  472 


161  851 


499 

161  842 

506 

147  913 

407 

146  694 

429 

146  715 

147  301 

429 

147  337 

462 

146  714 

477 

147  256 

148  428 

484 

146  968 

146  643 


North  American  Aviation  Inc. , 
Downey,  Calif.  476 


North  Carolina  State  Coll. , 
Raleigh 


450 


North  Dakota  U. ,  Grand  Forks       384 


161  892 

161  898 
146  619 


Northwestern  Technological 
Inst. ,  Evanston,  111. 


476        148  210 


Northwestern  U. ,  Evanston,  III.    458 


Noyes  Chemical  Lab. ,  U.  of 
Illinois,  Urbana  397 

494 


Nuclear  Development  Corp.  of 
America,  White  Plains,  N.  Y. 


Nuclear  Science  and  Engineering 
Corp. ,  Pittsburgh,  Pa. 

Office  of  Ordnance  Research, 
Durham,  N.  C. 

Office  of  Technical  Services, 
Dept.  of  Commerce,  Washing- 
ton, D.  C. 


Ohio  State  U. ,  Columbus 

Ohio  State  U.  Research 
Foundation,  Columbus 


484 
486 


485 
439 


371 
417 
443 
446 
476 
478 


146  417 
146  418 


147  259 

148  127 
148  128 


146  77&    -I 
146  779      ■ 


146  382 
148  218 


OTS  SB-418 
OTS  SB-419 
OTS  SB-412 
OTS  SB-417 
OTS  SB-409 
OTS  SB-414 
OTS  SB- 41 5 


429        149  186 


372 

146  611 

397 

147  086 

409 

148  549 

410 

148  548 

429 

146  606 

147  771 

450 

161  878 

494 

146  600 

149  258 

496 

149  257 

Oklahoma  State  U.  Research 
Foundation,  Stillwater 

Olin  Mathieson  Chemical  Corp. , 
Baltimore,  Md. 

Olin  Mathieson  Chemical  Corp. , 
Niagara  Falls,  N.  Y. 

Oregon  State  Coll. ,  Corvallis 

Owens -Coming  Fiberglas  Corp. , 
Newark,  Ohio 


439        146  319 


450        146  633 


392 
494 


148  483 
148  189 


446        149  620 
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Source 

Oxford  U.  (Gt.  Brit.) 

Pacific  Missile  Range,  P^>int 
Mugu.  Calif. 


Pennsalt  Chemicals  Corp 
Wyndmoor,   Pa. 


Pennsylvania  State  U. , 
University  Park 

Pennsylvania  State  U.  Cdll.  of 
Mineral  Industries,  Unfversity 
Park 

T-Pennsylvania  U. ,  Philadelphia 


Page 

PB  Number 

452 

147  935 

414 

148  627 

148  632 

148  633 

148  636 

148  637 

148  639 

148  640 

415 

148  625 

148  630 

148  638 

430 

148  624 

439 

148  626 

148  631 

391 

148  132 

148  134 

148  136 

392 

148  135 

397 

148  569 

Philco  Corp. ,   Lansdale, 


Pa. 
Space 


Physical  Research  Lab. , 
Tech.  Labs.,   Inc.,   Lo^ 
Angeles,  Calif. 


Picatinny  Arsenal,  Dover,  N.  J. 


Pitman-CXinn  Labs.  Group. 
Frankford  Arsenal,  Philadel- 
phia, Pa. 


Polytechnic  Inst,  of  Brooklyn, 
N.  Y. 


Porter,  H.  K. ,  Co. ,  Inc 
Prospect  Park,  Pa. 

Princeton  U. ,  N.  J. 


452        147  935 


397 

391 
487 
507 

430 


503 
440 


403 

397 
415 


146  595 

161  883 
148  591 

147  449 

148  341 


147  000 

146  877 

147  852 


476        147  238 


415 

146  741 

440 

146  581 

463 

146  639 

472 

148  176 

148  557 

148  891 

472 

149  283 

161  882 

507 

148  581 

148  642 

146  408 
146  607 
148  776 


Source 

Princeton  U.,  N.  J.    (con.)  473 

475 

Psycho- Acoustic  Lab. ,  Harvard 
U.,  Cambridge,  Mass.  489 

Psychological  Corp. ,  New  York     376 


Psychological  Labs. ,  Carnegie 
Inst,  of  Tech.,  Pittsburgh,  Pa.    380 


Psychological  Labs. ,  Harvard  U. , 
Cambridge,  Mass.  380 

Public  Health  Service,  Washing- 
ton, D.  C.  388 


Page       PB  Number 


Purdue  Research  Foundation 
Lafayette,   Ind. , 


Purdue  U. ,   Lafayette,   Ind. 


Purdue  U.  Agricultural  Experi- 
ment Station,   Lafayette,   Lnd. 

Quantum,   Inc.,  Wallingford, 
Conn. 

Quartermaster  Research  and 
Engineering  Center,  Natick, 
Mass. 


Radiobiological  Lab.,  U.  of 
Texas,  Austin 

Ramo-Wooldridge  Dlv. .  Canoga 
Park,  Calif. 

Raytheon  Co. ,  Newton,  Mass. 


Raytheon  Co.,  Waltham,  Mass. 


Reed  Research,  Inc. , 
Washington,  D.  C. 

Rensselaer  Polytechnic  Inst. , 
Troy,  N.  Y. 

Research  Center  for  Group 
Dynamics,  U.  of  Michigan, 
Ann  Arbor 


458 

499 

448 
503 


397 

405 
451 

388 


148  347 
147  918 


146  685 

148  611 
148  612 


146  522 
146  686 


148  784 


161  371-3 
161  371-4 
161  371-5 


146  362 
146  377 
146  998 

148  234 
137  679 


444         147  223 


161  840 


146  468 

147  237 

148  652 


148  497 


430        146  110 


430 
431 

146  329 

147  538 

431 

499 
510 

148  123 
148  550 
148  354 
146  813 

443 

146  674 

398 

148  566 

381 

146  310 
146  311 
146  641 

Source 

Research  Labs. ,  for  the  Engi- 
neering Sciences,  U.  of 
Virginia,  Charlottesville 

Resin  Research  Labs. ,   Inc. , 
Newark,  N.  J. 

RLAS,  Baltimore,  Md. 


Page    PB  Number 


473         148  389 


Richmind  Research  Lab. , 
Stauffer  Chemical  Co. ,  Calif. 

Rochester  U. ,  N.  Y. 

Rock  Island  Arsenal  Lab.,   111. 


Rodman  Lab.,  Watertown 
Arsenal,  Mass. 


Rome  Air  Development  Center, 
Gnffiss  AFB,   N.  Y. 


Rome  U.  (Italy) 


Roosevelt  U. ,  Chicago,  111. 


452 
459 


391 
398 

440 

450 

453 

482 

445 

477 

431 

441 

473 

392 


I-IO 


Rosemount  Aeronautical  Labs. , 
U.  of  Minnesota,  Minneapolis      473 


Rutgers  State  U. ,  New 
Brunswick,   N.  J. 


Rutgers  State  U.  Coll.  of  Engi- 
neering, New  Brunswick,  N.J. 

St.  Anthony  Falls  Hydraulic  Lab. 
U.  of  Minnesota,  Minneapolis 


Sarah  Mellon  Scaife  Radiation 
Lab.,  U.  of  Pittsburgh,  Pa. 

School  of  Aviation  Medicine, 
Brocrfcs  AFB,  Tex. 


392 


376 
385 

389 


148  388 

146  363 
146  365 
146  721 
146  722 
148  659 


148  594 

148  090 

147  221 
147  338 
161  861 
147  230 
147  339 

147  341 

148  366 
148  365 


147  231 
147  232 
147  233 


147  641 

146  707 
146  708 

148  532 


146  527 


146  181 
148  084 
148  498 
148  082 


Source  Page 

Schwinger,  Julian,  Cambridge, 
Mass.  431 

Scripps  Institution  of  Oceanog- 
raphy, U.  of  California, 
Lajolla 


407 
496 


Shallcross  Mfg.  Co. ,  Selma, 
N.C. 

Sheffield  U.  (Gt.  Brit.) 

SindelS.p.  A,   Rome  (Italy) 

Sloan-Kettering  Inst,  for  Cancer 
Research,  New  York 

Smithsonian  Institution,  Astro- 
physical  Observatory,  Cam- 
bridge, Mass. 

Smyth  Research  Associates, 
San  Diego,  Calif. 

Solar  Aircraft  Co. ,  San  Diego, 
Calif. 

South  Carolina  U. ,  Columbia 

Southern  Research  Inst. , 
Birmingham,  Ala. 


Southwest  Research  Inst. , 
San  Antonio,  Tex. 


Space  Sciences  Lab. ,  General 
Electric  Co. ,  Philadelphia,  Pa. 


473 

146  379 
146  380 
161  885 

Sperling  Labs.,  Arlington,  Va. 

381 
398 

148  596 
146  334 

Sperry  Gyroscope  Co. ,  Great 
Neck,  N.  Y. 

Sperry  Piedmont  Co. ,  Charlott< 
ville,  Va. 

501 

148  442 

Springfield  Armory,  Mass. 

474 
475 

148  166 
148  167 

Stanford  Electronics  Lab. , 
Stanford  U..  Calif. 

431 
499 

503 

389 

373 
432 

417 

398 


416 
417 


389 

474 


398 
399 
447 

387 


PB  Number 


147  934 


148  181 
148  853 


146  339 
148  520 
146  644 

146  593 

148  019 

147  149 

148  446 
147  346 


161  893 
161  862 


147  024 
147  160 


148  206 
148  207 
148  763 

148  587 


503        148  316 


432 
441 


432 
500 
511 


Stanford  Research  Inst. ,  Menlo 
Park.  Calif.  399 

410 


432 


146  104 

147  914 


147  245 

148  597 

146  359 

147  336 


148  588 
147  025 
147  131 
147  150 
146  374 


Ml 


Source 

Stanford  Research  Inst. 
Park,  Calif,     (con.) 


Stanford  U. .  Calif. 


Menlo 


Statistical  Lab. ,  Case  list,  of 
Tech.,  Cleveland,  Ohia 

Sterling  Chemistry  Lab.i,   Yale 
U.,  New  Haven,  Conn. 

Stevens  Inst,  of  Tech. ,  ^oboken, 
N.  J. 

Stockholm  U.  (Sweden) 


Sylvania  Electronic  Systpms, 
Waltham.  Mass. 

Syracuse  U. ,  N.  Y. 


Syracuse  U.  Research  Ifst., 
N.  Y. 

Teachers  Coll. ,  Columi^ia  U. 
New  York 

Technical  Operations,  l^c. , 
Burlington,  Mass. 


Page 

PB  Number 

433 

148  204 

445 

148  424 

381 

149  286 

416 

148  750 

462 

148  754 

463 

148  504 

148  505 

148  752 

148  753 

464 

148  183 

148  749 

148  751 

495 

148  412 

507 

148  503 

148  506 

148  507 

459 

147  747 

393 

147  228 

504 

147  979 

389 

146  312 

146  313 

500 

148  562 

459 

146  732 

146  734 

460 

146  730 

146  731 

146  733 

148  414 

432 

148  093 

376 

146  181 

444 


Technion  Research  and  Uevelop- 
ment  Foundation,    Ltd.  (Israel)    463 


Technische  Hochschule, 
(West  Germany) 


Technische  Hochschule, 
(Austria) 

Texas  A.  andM.  Coll., 
Station 


Munich 


Vienna 


College 


148  854 


147  711 


Source 

Texas  Engineering  Experiment 
Station,  College  Station 

Texas  U. ,  Austin 

Theoretical  Chemistry  Lab. , 
U.  of  Wisconsin,  Madison 

Tufts  U.  School  of  Medicine, 
Boston,  Mass. 


Tung-Sol  Electric,  Inc., 
Bloomfield,  N.  J. 

United  Research,  Inc. ,  Cam- 
bridge, Mass. 

University  of  Southern  Califor- 
nia,  Los  Angeles 

University  of  Southern  Califor- 
nia, Engineering  Center,  Los 
Angeles 


Uppsala  U.  (Sweden) 


Page     PB  Number 


474 
488 

507 


385 
386 


433 
416 
495 


Vehicle  Research  Corp. , 
Pasadena,  Calif. 


Vienna  U.  (Austria) 


416 


386 

487 


Virginia  Agriculture  Experiment 
Station,  Blackburg  460 


512 


Virginia  U. ,  Medical  School, 
Charlottesville 


385 


Vitro  Labs.,  West  Orange,  N.J.    433 
Warner  and  Swasey  Co. , 
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148  229 
148  142 

148  435 


146  660 
146  627 


147  989 
161  852 

148  432 


474 

148  355 

495 

146  719 

389 

146  312 

399 

146  742 

146  743 

146  744 

Vanderbili  U. .  Nashville,  Tenn.    378        148  564 


146  523 
146  592 

146  956 
146  712 


146  350 
146  406 
146  473 
148  441 


Virginia  U. ,  Charlottesville  382        148  606 


146  467 
149  288 


384 

146  309 

New  York 

400 

146  636 

399 

161  880 

474 

146  737 

Washington  State  U. ,  Pullman 

400 

148  742 

504 

146  637 

161  866 

Washington  U. ,  St.  Louis,  Mo. 

382 

148  177 

474 

146  710 

Washington  U. ,  St.  Louis,  Mo. 

School  of  Medicine 

382 

146  688 

401 

146  534 

Source 


Washington  U. ,  Seattle 


Page     re  Nunii)er 


Washington  U. ,  Seattle, 
of  Engineering 


Coll. 


Washington  U. ,  Seattle.    Dlv. 
of  Counseling  and  Testing 
Services 


Watertown  Arsenal  Labs. 
Mass. 


Watervliet  Arsenal,  N.  Y. 
Wayne  State  U. ,  Detroit,  Mich. 


382 
392 
460 
495 


148  593 
148  138 
148  139 
146  746 
146  747 


492        148  236 


376 

146  463 

146  691 

382 

146  412 

460 

148  869 

461 

147  273 

441 

147  234 

147  277 

147  278 

478 

147  235 

147  276 

147  279 

482 

161  018 

504 

148  122 

441 

146  215 

400 

148  184 

496 

146  351 

500 

148  762 

161  867 

161  868 

Source 

Westin^ouse  Research  Labs. , 
Pittsburgh,  Pa. 


Willow  Run  Labs.,  U.  of 
Michigan,  Ann  Arbor 

Wisconsin  U. ,  Madison 


Wolf  Research  and  Development 
Corp. 

Wri^t  Air  Development  Dlv. , 
Wright -Patterson  AFB,    Ohio 

X-ray  and  Crystal  Analysis 
Lab. ,  Pennsylvania  State  U. , 
University  Park 

Yale  U. , 
New  Haven,  Conn. 


Yerkes  Observatory, 
Williams  Bay,  Wis. 

Weizmann  Inst,     of  Science 
(Israel) 
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400 
433 


461 

461 

484 


408 


419 


501 


393 
463 


148  404 

149  289 


148  524 

148  875 
147  443 


147  444 


148  071 


146  579 


161  849 
148  568 


371        146  354 


484        146  706 
Western  Ontario  U.  (Canada)  490        148  191 
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Public  Law  776.  8Ul  (  oni 
distribution  of  these  techni 
American  science  and  industk^y. 
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This  report  released  for  sale  to  the  public  19  Sep  6ci. 

Selected  patent  classes  and  selected  files  of  journals 
were  searched,  with  a  view  to  determining  the  amount 
of  material  present,  and  the  resources  required  to 
assemble  it  into  a  useful  critical  bibliography.   About 
five  percent  of  the  applicable  U.S.  and  foreign  patent 
classes  were  searched,  and  perhaps  ten  percent  of 
the  American,  English,  and  German  literature  was 
surveyed  carefully.  The  U.S.  patents  searched 
covered  fuel  gages  other  than  float  types .  The  foreign 
patents  included  those  classes  (British  Group  XIX, 
German  Klasse  42(c),  Gruppen  26-30,  and  French 
Group  Xll(3)  directly  concerned  with  aircraft  fuel 
quantity  gages  .  The  Anglo-American  and  German 
literature  was  skimmed  for  both  fuel  gages  them- 
selves ,  and  for  flowmeter  theory  and  practice . 


ASTRONOMY 
Astrophysics 


Astrophysical  Observatory,   Smithsonian  Institution, 

Cambridge,  Mass. 
STUDIES  OF  RATE  OF  ACCRETION  OF  INTER- 
PLANETARY MATTER  BY  THE  EARTH,  by  Fred  L. 
Whipple  and  Paul  W.  Hodge.  Final  rept.  on  Ccmtract 
AF  19(604)1901.  4  Apr  60,  31p.  AFCRC-TR-60-253. 
Order  from  LC  mi$3. 00,  p*i$6.  30  PB  147  552 

The  problems  of  how  much  material  the  earth  accretes 
and  in  what  precise  way  the  accretion  occurs  have  not 
yet  been  solved.    To  solve  them,   we  must  learn  as 
much  as  possible  about  both  the  falls  of  large  mete- 
orites and  the  accretion  erf  meteoritic  particles  and 
dust.   Our  first  investigation  involved  an  exhaustive 
survey  of  the  soil  around  the  Arizona  Meteorite  Crater 
In  the  soil,  we  found  numerous  tiny  meteoritic  parti- 
cles (approximately  100  microns  in  diameter).    The 
total  mass  of  the  original  meteoritic  material  which 
these  particles  represented  was  estimated  to  be 
12,  300  short  tons.   Our  second  attack  on  the  problem 
involved  the  collection  of  armospheric  dust  by  various 
types  of  high-flying  vehicles,  and  the  search  for  the 
meteoritic  component  of  this  material.    Preliminary 
results  indicate  that  the  amount  of  terrestrial  dust  at 
heights  of  50,  000  feet  and  more  is  somewhat  greater 
than  many  investigators  have  supposed  and  that  the 
probable  influx  of  meteoritic  particles  into  the  earth's 
atmosphere  is  smaller  than  the  values  generally 
quoted. 


Kiruna  Geophysical  Observatory  (Sweden). 
A  SWEPT  FREQUENCY  INTERFEROMETER  FOR 
35  -  65  Mc/s,  by  Bengt  Hultqvist.   Technical  summary 
rept.  Task  4,  15  Oct  57-15  Oct  59,  on  Contraa 
AF  61(514)1314,  20  Oct  59,  42p.  8  refs.   AFCRC-TN- 
60-146. 
Order  from  LC  mi$ 3^^    oh$7.80  PB  148  808 
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The  Bwept- frequency  interferometer  is  described  and 
its  moet  important  properties  are  discussed.   The 
records  obtained  in  single  frequency  and  swept  fre- 
quency operation  are  analyzed  with  regard  to  the  in- 
fluence d  the  length  of  the  base  line  and  the  declina- 
tion of  the  radio  source.   For  the  swept -frequency 
record  formulas  are  given  for  the  slope  of  the  inter- 
ference ridges,  the  numbet  of  interference  maxima, 
frequency  difference  between  consecutive  interference 
maxima,  the  rate  of  increase  of  the  number  of  maxima 
and  the  frequency  of  the  first  harmonic  of  the  low  fre- 
quency signal .   The  Qo  ^ilopment  work  performed  on 
the  interferometer  is  described.   (Author) 
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Minnesota  U.  School  of  Physics,  Minneapolis. 
GAMMA-RAY  BURST  FROM  A  SOLAR  FLARE,  by 
L.  E.  Peterson  and  J.  R.  Winckler.   Technical  rept. 
no.  2. 12  Cosmic  Ray  lnten$ity  at  High  Altitude,  Con- 
traa  [Nonr-710(19)].    Dec  $8,  27p.  17  refs. 
Order  from  LC  ml$2. 70.  p|i$4.  80  PB  148  796 

An  observation  was  previously  reported  of  a  burst  of 
high  energy  radiation  during  a  cosmic  ray  balloon 
flight  in  time  coincidence  vwith  a  class  II  solar  flare. 
The  burst  has  been  interpreted  as  Bremsstrahlung 
\-rays  of  about  0.5  Mev,  ftom  electrons  accelerated 
to  1 . 0  Mev  during  the  growth  of  the  flare  stopping  in 
the  solar  photosphere.  Thase  same  electrons,  spiral- 
ling in  the  intense  magnetic  fields  of  the  flare  region, 
can  account  for  solar  radio  bursts  at  3  cm  and  21  cm 
by  betatron  radiation.   The  observations  and  their 
consequences  are  examined  in  greater  detail. 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
INFRARED  RADIANT  INTENSITIES  OF  THE  SUN 
AND  OF  THE  MOON  IN  THE  2-  TO  6-MICRON 
REGION  (MEASURED  BY  An  AIRBORNE  RADIO- 
METER) by  Gordon  C.  Aug^son.   3  May  60.  17p. 
5  refs.  NOTS  TP-2443;  NAVWEPS  rept.  7050. 
Order  from  LC  mi$2.40,  pl^$3.30  PB  149  081 

In  the  design  and  use  of  infrtared-sensing  devices ,  it 
is  often  necessary  to  consider  the  effects  of  direct  and 
reflected  sunlight  on  the  stijlies  to  be  made  with  that 
equipment.  This  report  preisents  in  graphic  form 
measurements  of  radiation  |rom  the  sun  and  from  the 
moon .  The  measurements  were  recorded  by  an  air- 
borne radiometer  sensitive  ^n  the  2-  to  6-micron 
region  of  the  spectrum.  A  itiethod  is  given  for  using 
these  data  to  determine  the  effects  of  the  radiation. 


and  a  suggestion  is  made  as 
such  information.  (Author) 
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Naval  Research  Lab. ,   Washington,  D.  C. 
MEASUREMENTS  OF  THE  POSITIONS,   FLUXES 
AND  SIZES  OF  CELESTIAL  RADIO  SOURCES  AT 
10.2  CM,  by  R.  M.  Sloanaker  and  J.  H.  Nichols. 
Interim  rqjt.  13  July  60,  24p.  29  refs.  NRL  rept. 
5485. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  146  037 

TTie  positions  of  eight  bri^t  discrete  celestial  radio 
sources  at  10.  2  cm  have  been  measured  with  the 
U.  S.  Naval  Research  Laboratory  84 -ft  antenna  to  esti- 
mated accuracies  of  1 1  min  of  arc  probable  error. 
For  six  of  the  sources,  for  which  accurate  optical  po- 
sitions are  available,  the  measured  radio  positions 
coincide  with  the  positions  of  the  optical  centers  of 
the  sources  to  within  the  uncertainties  in  the  radio 
measurements.    The  equivalent  gaussian  diameters 
and  flux  densities  were  also  determined.    (Author) 


Oklahoma  State  U.   Research  Foundation,  Stillwater. 
ACOUSTIC  DETECTION  OF  METEORIC  PARTICLES, 
by  Richard  F.  Buck.    Final  rept.   v.    1  on  Contract 
AF  19(604)1908.    14  Apr  60,   162p.   AFCRC-TR- 60-272. 
Order  from  I^C  mi$7.  80,  ph$25.  80  PB  149  098 

The  technique  used  for  detection  has  been  based  upon 
acoustic  activation  of  suitable  devices  by  the  impact  of 
such  meteoric  material  upon  metallic  surfaces  carried 
by  high  altitude  rockets.    Related  laboratory  investiga- 
tions have  been  concerned  with  two  general  aspects  of 
the  basic  investigation:  the  establishment  of  a  working 
technique  and  verification  of  the  validity  of  information 
obtained  through  this  technique,  and  in  a  more  indirect 
approach,  a  secondary  series  of  investigations  per- 
formed in  order  to  establish  the  suitability  of  the  spe- 
cific electronic  devices  developed  for  use  in  the  tech- 
nique.   Specific  details  regarding  rocket  experimenta- 
tion are  given  for  a  number  of  rocket  flights  and  an  up- 
to-date  tabulation  of  the  data  is  included.    A  discussion 
Qf  the  problems  of  interpretation  of  the  information 
acquired  from  each  specific  rocket  experiment  system 
accompanies  the  data. 


Oklahoma  State  U.  Research  Foundation,  Stillwater. 
AN  ANALYSIS  OF  ROCKET  AND  EARTH  SATELLITE 
MEASUREMENTS  OF  MICROMETRIC  INFLUX,  by 
Curtis  W.  McCracken.    Master's  thesis.   Final  rept. , 
vol.   II,  on  Acoustic  Detection  of  Meteoric  Particles, 
Contract  AF  19(604)1908.    14  Apr  60.   129p.  52  refs. 
AFCRC-TN-60-272. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  149  099 

The  primary  purpose  dt  this  paper  is  an  attempt  to 
attach  a  meaningful  significance  to  recent  measure- 
ments of  micrometeoric  influx,  as  determined  by  high- 
altitude  rockets  and  Earth  satellites.    Other  known  data 
on  meteoric  influx  are  introduced  to  support  the  micro- 
meteor  data  and  to  provide  a  framework  onto  which  the 
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niicrometeor  data  can  be  added  in  the  analysis.    Some 
of  the  data  on  meteoric  influx,  as  well  as  the  recent 
data  on  micrometeoric  influx,  suggest  a  major  change 
in  the  mass  distribution  function  from  the  function  in 
prevalent  use  at  the  present  time.    (Author)   (See  also 
PB  149  098) 
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OPERATING  CHARACTERISTICS,   SIGNAL  DETECT- 
ABILITY  AND  THE  METHOD  OF  FREE  RESPONSE, 
by  James  P.  Egan,  Gordon  Z.  Greenberg,  and 
Ar^ur  I.  Schulman.  Technical  rept.  on  Research 
C!onceming  the  General  Problem  of  Information  Re- 
ception by  Means  of  Speech  Communication,  Contract 
AF  19(604)1962.    15  Dec  59,  87p.  7  refs.  AFCRC- 
TR- 59 -58. 
Order  from  LC  mi$4.80.  ph$13.80  PB  148  882 

This  paper  is  concerned  with  an  experimental  analysis 
of  the  following  problem  in  signal  detection:  a  weak 
signal  of  brief  duration  is  presented  a  number  of 
times  in  a  long  observational  interval.  The  temporal 
intervals  between  the  presentations  of  the  tones  are 
randomly  selected,  and  the  listener  is  not  given  any 
information  as  regards  the  distribution  of  these  ran- 
dom intervals . 
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BIBUOGRAPHY  OF  UNCLASSIFIED  HUMAN  ENGI- 
NEERING REPORTS.    1  Jan  56,  rev.  1  Jan  58.  21p. 
457  refs.  NAVEXOS  P-1491,  supersedes  same  and 
supplement  of  1956. 
Order  from  LC  mi$2.70,  ph$4.80         PB  150  185 

This  report  released  for  sale  to  the  public  19  Sep  60. 

For  each  report  the  following  information  is  given: 
the  author,  report  title,  date  of  issue, security  classi- 
fication, and  report  number.  The  report  titles  are 
organized  under  broad  subject  matter  titles  . 


Personnel  and  Training 


Adjutant  General's  Office,  Washington,  D.  C. 
APTITUDE  DISTRIBUTION  IN  THE  COMBAT  ARMS. 
by  Robert  F.  Boldt  and  Dermis  Seidman.   Rept.  on 
Combat  Allocation  a-31 .  Apr  60,  23p.  2  refs.  Tech- 
nical Research  rept.  1119. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  458 

As  a  result  of  expressed  concern  that  the  quality  of 
manpower  being  supjplied  to  combat  divisions  was 
substantially  below  that  being  supplied  to  the  rest  of 
the  Army,  a  study  was  undenaken  to  find  how  aptitude 
levels  in  combat  divisions  compjared  with  aptitude 
levels  in  the  Army  as  a  whole.  Data   obtained  for  the 
combat  sample  (approximately  10,000  enlisted  men 
from  6  Pentomic  divisions)  were  compared  with  total 


Army  statistics  with  resj)ect  to  (1)  aptitude  area 
score  distributions  and  (2)  relative  frequencies  of  ap- 
titude area  scores  officially  recorded  as  unsatisfac- 
tory.  Study  was  further  made,  within  combat  divi- 
sions ,  of  aptitude  levels  of  men  in  different  MOS, 
using  the  primary  assignment  MOS.  Combat  divi- 
sion personnel  were  found  to  average  2  points  below 
total  Army  in  scores  on  the  various  aptitude  areas  , 
including  combat .  They  had  2  to  6  percent  more  men 
with  scores  below  90  in  six  of  seven  aptitude  areas  , 
again  including  the  combat  area .  The  combat  aptitude 
of  men  in  combat  MOS  averaged  6  points  below  com- 
bat aptitude  of  men  in  other  than  combat  jobs .  It  was 
concluded  that  substantial  benefit  would  be  expected 
to  the  Army  as  a  whole--not  solely  the  combat  arms-- 
from  implementation  of  an  optimal  allcx;ation  proce- 
dure using  differential  aptitude  measures.  (Author) 


Adjutant  General's  Office,  Washington,  D.  C. 
DIFFERENTIAL  VALIDITY  OF  THE  ACB  FOR 
COURSES  IN  SEVEN  JOB  AREAS,  by  William  H. 
Helme.   Rept.  on  New  Classification  Techniques  c-00. 
Apr  60,  18p.  11  refs.  Technical  research  rept.  1118. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  457 

Analysis  was  made  of  findings  from  studies  in  which 
the  Army  Classification  Battery  was  validated  against 
performance  in  73  courses  representing  seven  job 
areas.   Four  tests --Army  Clerical  Speed,  Automotive 
Information,  Electronics  Information,  and  Army  Radio 
Code  Aptitude- -were  highly  effective  differential  se- 
lectors for  the  related  job  areas  .  Three  tests  had 
high  across-the-board  vabdity,  but  each  test  has 
served  a  particular  classification  need  as  well-- 
Verbal  Test  for  Clerical  MOS,  Arithmetic  Reasoning 
for  Infantry  MOS,  and  Pattern  Analysis  for  Precision 
Maintenance  MOS,  Validity  patterns  of  tests  in  the 
mechanical -electrical  domain  indicated  need  for  addi- 
tion of  content  to  develop  optimal  differential  predic- 
tors .  (Author) 


American  Inst,  for  Research  [Pittsburgh,  PaJ 
ACCURACY  OF  INFORMATION  ON  LINE  WORK 
ORCCRS  FOR  ARMAMENT- ELECTRONICS  MAIN- 
TENANCE, by  Richard  L.  Krumm  and  Paul  H. 
Newman.    Rept.  on  Contract  AF  41(657)119,  Phase  2. 
Dec  58,  40p.  WADC  TR-58-490;  AD- 207  335. 
Order  from  OTS  $1.  00  ^B  151  705 

Ten  weeks  were  spent  at  two  Armament-  ElectronlCB 
squadrons  observing  representative  troubleshooting 
tasks.    Observations  were  made  of  time  spent  by  me- 
chanics in  performing  76  typical  steps  at  a  trouble- 
shooting job.    The  observer  then  obtained  from  Line 
Work  Orders  the  mechanics'  statements  of  time  re- 
quired.   Comparison  d  actual  time  worked  with  re- 
ported time  indicated  that  (a)  although  the  relationship 
between  observed  and  reported  time  was  curvilinear, 
there  Is  reason  to  expect  that  the  relationship  would 
be  linear  if  certain  changes  are  made  in  squadron  pro- 
cedures ;  (b)  errors  in  reporting  time  worked  are 
largest  for  shorter  jobs  and  for  jobs  requiring  a  time 
greater  than  four  hours  per  man;  (c)  depending  on  the 
number  of  men  available  for  assignment,  squadrons 
may  differ  significantly  in  the  number  at  man-hours 
spent  on  each  j(*  even  though  the  jobs  arc  <rf  compar- 
able difficulty;  and  (d)  there  is  a  marked  consistency 
in  the  amount  of  time  spent  in  accomplishing  subcaiki 
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d  a  troubleshooting  job  which  are  necessary,  but 
which  are  not  "troubleshooting"  per  se.    (Author) 


Behavioral  Sciences  Lab.  J  Wright  Air  Development 

[Div.  ]  Wright- Patterson  AFB,  Ohio. 
CONFERENCE  ON  INTEGRATED  AIRCREW 
TRAINING  (MARCH  1960),    bv  Paul  D.   Hood,   Richard 
L.   Krumm  and  others.    Kept,  on  Human  Factors  in 
the  Ctesign  of  Devices  for  Operator  Training  and  Eval- 
uation.   July  60,  63p.   8  refJ.    WADD  Technical  rept. 
60-320.  ^ 

Order  from  OTS 


$1.75 


PB  161  923 


A  conference  was  held  to  review  Information  and  stim- 
ulate discussion  on  the  use  jcrf  interconnected  crew 
station  simulators  for  aircrew  training.    The  four 
presentations  reveiwed  recent  research  on  this  topic 
and  specific  problems  associated  with  the  further  re- 
search and  use  of  integrate^l  aircrew  training.    The 
early  history  and  theory  of  integrated  crew  training, 
as  well  as  recent  research  Into  this  area  were  pre- 
sented.   Equipment  problems  associated  with  B-52 
integrated  training  were  presented  from  the  opera- 
tional viewpoint;  and  the  role  of  integrated  aircrew 
training  in  a  flight  training  program  was  discussed. 
(Author) 


Bureau  of  Naval  Personnel,  Washmgton,  D.  C. 
ABSTRACTS  OF  PERSONNEL  RESEARCH  REPORTS 
OF  THE  BUREAU  OF  NAVAL  PERSONNEL. 
June  60,  Supersedes  Mar  581,  ^09p.  163  ref s .  BuPers 
Technical  Bulletin  60-6. 
Order  from  LC  mi$5.70,  ph$16.80  PB  149  350 


deFlorez  Co.  ,   Inc.  ,   Englelwood  Cliffs.  N.  ]. 
THE  APPLICATION  OF  POINT  SOURCE  PROJECTION 
TECHNIQUES  TO  AIR-TO-$URFACE  TRAINING,  by 
Edwin  K.  Smith,   Frank  J.   Anaetasio  and  others.   Rept. 
on  Contract  Nonr- 1628(00).  June  59,  62p.  9  refs.  Tech- 
nical rept.  NAVTRADEVCEN  1628-7;  AD-235  074. 
Order  from  LC  ml$3.  90,  pMlO.  80  PB  150  309 

This  report  released  for  sale  to  the  public  19  Sep  60. 

The  results  are  presented  o<  an  investigation  to  de- 
termine if  a  satisfactory  visUal  presentation  can  be  ob- 
tained with  point  light  source  techniques  for  application 
to  an  air -to -surface  attack  trainer.    It  includes  an  anal- 
ysis of  the  training  task  to  determine  the  skills  to  be 
developed  and  the  cues  required  for  its  performance. 
The  study  has  developed  point  source  projection  sys- 
tems which  will  provide  some  training  in  air -to -surface 
attack.    However,  before  proceeding  with  design  and 
construction  of  a  training  device,   certain  limitations  to 
the  scope  of  the  possible  training  exercises  derived 
from  limitations  of  the  point  source  system  should  be 
reviewed  and  evaluated  by  parsons  fully  conversant  with 
Che  requirements  of  the  training  task.    In  addition,  the 
concepts  and  configurations  Involved  should  be  evaluated 
by  the  experiments  described.  (Author) 


deFlorez  Co. ,  Inc.,  Englewood  Cliffs,  N.  J. 
THE  APPLICATION  OF  POINT  SOURCE  PROJEC- 
TION TECHNIQUES  TO  GROUND  OPERATION 
TRAINING,  by  Edwin  K.  Smith,  Frank  J.  Anastasio 
and  ahers.   Rept.  on  Contract  Nonr- 1628(00). 
June  59,  35p.  3  refs.  Technical  rept. 
NAVTRADEVCEN  1628-10;  AD-233  915. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  150  312 

This  report  released  for  sale  to  the  public  19  Sep  60. 

This  report  describes  the  results  of  a  study  to  deter- 
mine if  a  satisfactory  visual  presentation  can  be  ob- 
tained with  point  light  source  techniques  for  applica- 
tion to  a  multi-vehicle  ground  reconnaissance  oper- 
ational trainer.    The  scope  and  important  elements  of 
the  problem  were  determined  from  analysis  of  the 
training  task  as  called  out  in  the  contract  specifica- 
tion.   The  investigation  revealed  that  a  point  light 
source  projection  system  cannot  be  devised  to  meet 
the  requirements  of  this  task  as  specified.    However, 
during  the  investigation  it  developed  that  the  point 
source  system  might  well  be  applicable  to  ground- 
level  training  tasks  where  the  trainee  follows  prede- 
termined general  routes,  such  as  roads  and  where 
terrain  contour  is  not  essential.    In  view  of  this  devel- 
opment, it  is  recommended  that  point  source  visual 
displays  be  investigated  further  for  application  to 
training  tasks  with  these  characteristics;  e.g., 
driver  training  devices.  (Author)  (See  also 
PB  150  311) 


deFlorez  Co.,  Inc.,  Englewood  Chffs,  N.  J. 
THE  APPLICATION  OF  POINT  SOURCE  PROJEC- 
TION TECHNIQUES  TO  SURFACE  VESSEL  OPERA- 
TION TRAINING,  by  Edwin  K.  Smith.  Frank  J. 
Anastasio  and  others.    Rept.  on  Contract  Nonr- 
1628(00).   June  59,  54p.  4  refs.   Technical  rept. 
NAVTRADEVCEN  1628-9;  AD-233  914. 
Order  from  LC  mi$ 3.60,  ph$9.  30  PB  150  311 

This  report  released  for  sale  to  the  public  19  Sep  60. 

An  investigation  was  undertaken  to  determine  if  a 
satisfactory  visual  presentation  can  be  obtained  with 
point  hght  source  techniques  for  application  to  a  de- 
stroyer docking  trainer.    It  includes  an  analysis  of 
the  training  task  to  determine  the  skills  to  be  devel- 
oped and  the  cues  required  for  its  performance.  The 
study  has  developed  point  source  projection  systems 
which  will  provide  valuable  training  in  shiphandling 
and  destroyer  docking.   However,  the  scope  of  train- 
ing will  be  limited  to  some  extent  by  limitations 
inherent  in  point  light  source  systems.   These  should 
be  fully  investigated  and  evaluated  by  experiments 
described.   (Author)  (See  also  PB  150  310) 


deFlorez  Co. ,  Inc  . ,  Englewood  Cliffs  ,  N.  J. 
THE  APPUCATION  OF  POINT  SOURCE  PROJEC- 
TION TO  AIR-TO- SURFACE  OBSERVATION  TRAIN- 
ING, by  Edwin  K.  Smith,  Frank  J.  Anastasio  and 
others.   Rept .  on  Contract  Nonr- 1628(00).  June  59, 
45p.  9  refs.  Technical  rept.  NAVTRADEVCEN 
1628-8;  AD-233  913. 
Order  from  LC  mi$3.30,  ph$7.80         PB  150  310 

This  repon  released  for  sale  to  the  public  19  Sep  60. 


526 


An  effort  was  made  to  determine  if  a  satisfactory  vis- 
ual presentation  can  be  obtained  with  point  light 
source  techniques  for  application  to  an  air-to- surface 
observation  trainer.  It  includes  an  analysis  of  the 
training  task  to  determine  the  skills  to  be  developed 
and  the  cues  required  for  its  performance.  A  very 
promising  point  source  projection  system  has  been 
devised  for  use  in  air-to-surface  observation  training. 
It  is  recommended  that  his  system  be  evaluated 
through  the  experiments  described.  (Author)  (See  also 
PB  150  309) 


Human  Resources  Research  Office,  George 

Washington  U. ,  Washington,  D.  C. 
BASIC  ELECTRONICS  FOR  MINIMALLY  QUALI- 
FIED MEN:  AN  EXPERIMENTAL  EVALUATION  OF 
A  METHOD  OF  PRESENTATION,  by  S.  James 
Goffard,  Norman  W.  Heimstra  and  others.    Rept.  on 
Umitl,  Contract  DA  49- 106-qm-l.    Feb  60,  29p. 
3  refs     HumRRO  Technical  rept.  61;  AD-233  596. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  460 

Methods  of  training  were  designed  to  improve  the 
achievement  in  technical  course  of  men  with  minimal 
quaUfications  for  technical  training.   The  three-week 
Basic  Electronics  section  of  the  Field  Radio  Repair 
course  (MOS  296. 1)  was  reorganized  according  to  the 
principle  of  "functional  context."  No  item  of  informa- 
tion or  training  was  presented  until  it  could  be  fitted 
into  a  context  of  material  already  learned;  training 
was  in  whole -to- part  rather  than  in  the  conventional 
part-to-whole  order.    One  group  of  standard  input 
classes  (a  total  of  184  men)  was  trained  by  the  func- 
tional context  method  and  another  group  (a  total  of 
202  men)  was  trained  by  the  conventional  method.    A 
battery  of  10  tests  on  basic  electronics  was  adminis- 
tered after  the  three  weeks  of  training.   The  functional 
context  training  proved  to  be  superior,  particularly 
for  men  at  the  lower  levels  of  aptitude  for  electronics 
training.   (Author) 


Human  Resources  Research  Office,  George  Washing- 
ton U.  ,  Washington,  D.  C. 
DETERMINING  TRAINING  REQUIREMENTS  FOR 
ELECTRIC  SYSTEM  MAINTENANCE:   DEVELOP- 
MENT AND  TEST  OF  A  NEW  METHOD  OF  SKILL 
AND  KNOWLEDGE  ANALYSIS,  by  Edgar  L.   Shriver. 
Rept.  on  Contract  DA  49- 106-qm-l.    June  60,   108p. 
5  refs.    Technical  rept.  63. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  149  202 

The  object  of  this  study  was  to  develop  methods  of 
analysis  that  would  (1)  accurately  define  the  skills  and 
knowledges  needed  for  the  operation  and  repair  of 
electronic  systems,  and  (2)  be  applicable  to  such  sys- 
tems in  preproduction  stages  so  that  they  could  be 
used  in  forecasting  training  needs.    Methods  of  analyz- 
ing the  operation  and  maintenance  (through  fourth 
echelon)  from  the  system  itself  were  developed  for  the 
M33  radar  system,  and  a  cue- response  training  con- 
tent was  derived.    A  nine- day  performance  test  (in- 
cluding about  the  same  number  and  typ>e  of  field   mal- 
function problems  that  an  average  MOS  232.  1  repair- 
man would  encounter  during  his  first  8  to  12  months 
on  the  job)  was  used  to  evaluate  the  proficiency  of 
about  40  students  trained  by  the  experimental  and  the 
standard  courses.    Although  the  experimental  training 
required  less  than  half  as  much  time  as  the  standard 


course,  there  was  no  practical  difference  in  the  pro- 
ficiency of  the  two  groups.    (Author) 


Human  Resources  Research  Office,  George 

Washington    U. ,  Washington,  D.  C. 
EXPERIMENTAL  COMPARISON  OF  TWO  BASIC 
ELECTRONICS  COURSES  FOR  FIRE  CONTROL 
TECHNICIANS,  by  Lloyd  Hitchcock,  Jr.    Rept.  on 
Maintrain  I,  Contract  DA  49- 106-qm-l.    Feb  60,  25p. 
5  refs.   HumRRO  Technical  rept.  60;  AD-233  597. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  149  459 

Data  is  provided  on  the  effectiveness  of  an  experimen- 
tal subcourse  in  basic  electronics  developed  in  earlier 
research  as  part  of  a  training  program  for  air  defense 
electronics  technicians.   One  class  of  trainees  was 
given  the  standard  12-week  subcourse  in  basic  elec- 
tronics and  another  received  the  shorter  experimental 
course;  both  groups  completed  the  standard  program 
of  instruction  for  maintenance  of  M33  equipment.    Re- 
sults of  performance  and  written  tests  revealed  no 
significant  differences  of  proficiency  between  gradu- 
ates of  the  two  courses.   The  shorter  basic  electronics 
subcourse  is  recommended  for  adoption  as  standard 
preliminary  instruction  in  electronic  fire  control 
maintenance  courses  and  for  possible  application  to 
maintenance  training  programs  for  other  electronic 
equipment.   (Author) 


Naval  Personnel  Research  Field  Activity,  San  Diego, 

Calif. 
DEVELOPMENT  OF  A  DEVICE  FOR  SELECTING 
RECRUITERS,  by  Leonard  Wollack  and  David  Kipnis. 
Mar  60,  23p.  6  refs .   BuPers  Technicat  Bulletin  60- 1 . 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  318 

Scores  on  the  Persuasive  Scale  of  the  Kuder  Prefer- 
ence Record  were  found  to  be  statistically  associated 
with  success  as  a  Navy  recruiter,  although  the  abso- 
lute magnitude  of  correlation  was  relatively  small. 
Operational  utility  of  the  test  would  depend  upon  the 
numbers  of  applicants  available  who  meet  current 
eligibility  requirements.   (Author) 


Naval  Personnel  Research  Field  Activity, 

Washington,  D.  C. 
DEVELOPMENT  OF  PROBABILITY  TABLES  FOR 
PREDICTING  GRADUATION  FROM  RADIOMAN 
CLASS  "A"  SCHOOL,  by  Bert  T.  King  and  Estella  H. 
Gregory.  Nov  59,  21p.  2  refs.  BuPers  Technical 
Bulletin  59-34. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  349 

In  each  week  of  the  24-wedc  course  given  at  Class 
"A"  Radioman  (RM)  School,  Bainbridge,  large  and 
significant  differences  in  speed  of  reception  of  Morse 
Code  messages  were  found  between  trainees  who 
were  eventually  graduated  and  those  who  were  dropped 
at  some  intermediate  point .  Probability  tables  were 
constructed  which  present,  for  each  week  and  each 
code  score,  the  chances  in  100  that  a  given  trainee 
would  fail  to  graduate.  Analysis  indicated  that  such  a 
predictions  were  reliable.  Cumulative  percentage 
curves  were  also  presented  which  show  the  propor- 
tion of  cases  in  the  groups  of  Graduates  and  Drops 
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who  earned  code  scores  at  or  below  a  given  point. 
These  curves  indicated  thac  in  any  week  of  the  course 
code  scores  could  be  used  vp  screen  out  trainees  who 
would  be  dropped  in  some  l*ter  week. 


J 


Naval  Personnel  ResearcH  Field  Activity,  Washington, 

D.  C. 

SCHOOL  GRADES  AS  CRITERIA  FOR  VALIDATION 
OF  ENLISTED  SELECTION  TESTS,  by  John  J. 
La  Galpa  and  David  Kipnis.    Dec  59,  23p.  9  refs.  Tech- 
nical Bulletin  59-31;  AD- 23$  301. 
Order  from  LC  mi$2.  70,  pDJ4.  80  PB  147  791 

Research  was  conducted  on  the  criteria  and  predictors 
at  Class  A  Schools  in  order  to  improve  selection  and 
classification  processes.    Ajialyses  were  made  of  Navy 
Basic  Test  Battery  scores  a^d  school  grades  at  the  Yeo- 
man Class  A  School,  Bainbridge,  for  the  year  1957. 
Ability  to  type  and  fleet  experience  were  factors  associ- 
ated with  higher  school  gracjes.    It  is  suggested  that 
typing  ability  testing  be  contjinued  in  the  selection  of 
applicants  for  the  Yeoman  School.    Separate  validity 
analyses  of  Fleet  and  Recruit  input  data  confirm  the 
use  of  separate  standards  for  the  two  groins.    (Author) 


New  York  U.  ,  N.   Y. 
A  STUDY  OF  THE  LEARNING  OF  SELECTED 
DRIVING  SKILLS  THROUGH  EXPOSURE  TO  A 
SPECL^LLY  PRODUCED  MOTION  PICTURE  FILM, 
by  Leon  Brody.    Rept.  on  Cofitract  N6 1339- 78.   Apr  60. 
20p.   3  refs.  Technical  rept. ;  NAVTRADEVCEN  78-2. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  148  798 

The  purpose  of  this  study  wajs  to  determine  to  what 
degree  a  relatively  complete)  and  complex  skill  might 
be  learned  by  the  sole  use  of]  an  instructional  film. 
Four  driving  skills  were  selected  for  investigation. 
Subjects  were  51  male  high  ^hool  students,  divided 
into  an  experimental  and  a  control  group.    Both  groups 
showed  a  significant  and  substantial  increase  in  knowl- 
edge, after  instruction,  as  ntjeasured  by  the  Written 
Achievement  Test.    The  groi^  subjected  to  live  in- 
struction demonstrated  statigtically  significant  superi- 
ority over  the  film-instructafl  group  on  the  road- 
performance  tests  held  immediately  after  the  experi- 
mental sessions,  and  again,  bne  month  later.    In  a 
practical  sense,  these  absoliite  differences  were  quite 
small.    No  significant  differences  between  the  groups 
were  found  on  the  Written  Achievement  Test.    Learning 
achieved  by  instruction  was  r'etained  by  both  groups 
without  significant  loss  as  measured  by  the  road  per- 
formance re- test. 


New  York  U. ,  N.  Y. 
THE  USE  OF  CONTEXT  Cufes  IN  TEACHING  MA- 
CHINEa   by  Robert  E.   Silverman.   Rept.  on  Contract 
N61339-507.   17  Mar  60,   32p.   14  refs.   Technical 
rept.   NAVTRADEVCEN  507- 1. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  148  755 

Three  experiments  were  conducted  to  investigate  con- 
text cues  in  teaching  machinet.    Experiment  I  with 
120  subjects  tested  whether  ancillary,   background 
cues  of  colors  and  designs  facilitated  leammg  of  paired- 
associates.    It  was  found  that  these  background  cues 
Interfered  with  learning.    Experiment  II,  performed 
on  60  students,  determined  if  isolating  some  Items 


by  making  them  vivid  facilitated  learning,  and  If  such 
Influence  is  enhanced  when  a  given  vivid  context  is 
consistently  associated  with  a  given  work.    Data 
showed  that  isolated  vivid  words  are  learned  faster 
and  that  the  entire  list  Is  also  learned  faster.    Exper- 
iment II  was  comparable  to  Experiment  I,  only  very 
difficult  words  were  learned.    The  results  showed  no 
facilitations  of  learning.  (Author) 


Ohio  State  U.   Research  Foundation,  Columbus 
BEHAVIOR  TRAIT  RATINGS  BY  PEERS  AND  REFER- 
ENCES, by  Robert  J.  Wherry,  Norman  E.  Stander,  and 
John  J.  Hopkins.    Technical  rept.  on  Contract 
AF  41(657)222.    Dec  59,  55p.  7  refs.  WADC-TR-59- 
36^. 

Oi .'  r  from  LC  mi$3.  60,  ph$9.  30  PB  149  293 

Experience  has  shown  that  reliable  trait  ratings  by 
peers  can  be  secured  during  officer  training  that  have 
appreciable  validity  for  later  ratings  erf  officer  effec- 
tiveness.   This  investigation  tests  the  hypothesis  that 
equally  reliable  and  valid  ratings  can  be  secured  from 
individuals  listed  as  references  by  applicants  for  officer 
training.    Four  rating  forms  were  developed,  each  using 
the  same  descriptive  adjectives  selected  by  factorial 
analysis  of  peer  nominations.    From  the  results  of  try- 
outs  with  college  students,  a  check- list  form  and  a 
modified  forced-choice  form  were  selected  for  mailing 
to  references  listed  by  the  criterion  sample  of  male 
under- graduate  college  students.    Results  from  a  71- 
per-cent  return, of  reference  ratings  showed  that:  (a) 
reliability,  assuming  an  equal  number  of  raters,  was 
consistently  lower  than  for  peer  ratings;  (b)  correlation 
with  the  criterion  of  peer  nominations  was  markedly 
lower  than  for  peer  ratings,  but  was  reasonably  high 
for  one  class  of  raters  (educators);  (c)  the  check- list 
rating  form  brought  a  higher  prc^rtion  of  returns  and 
yielded  a  higher  validity  than  the  modified  forced- 
choice  form.    (Author) 


Personnel  Lab.  ,  Wright  Air  Development  Div.  , 

Lackland  AFB,  Tex. 
A  FACTOR -ANALYTIC  STUDY  OF  THE  USAF  OFFI- 
CER ACTIVITY  INVENTORY,  by  Lonnie  D.  Valen- 
tine, Jr.    Mar  60,  25p.    13  refs.    WADD-TN-60-4C. 
Order  from  LC  ..u$2.  70,  phK  80  PB  149  292 

This  analysis  was  designed  to  determine  the  actual 
number  of  distinct  fields  of  interest  that  can  be  identi- 
fied by  an  interest  inventory  scaled  for  16  officer 
career  fields.    Two  factor- analytic  techniques  were 
applied  to  the  16  job- interest  scores  from  the  USAF 
Officer  Activity  Inventory  for  a  sample  of  new  officers. 
The  analyses  each  yielded  five  significant  factors 
(Combat  and  Operations  Interest,  Administrative  In- 
terest, Technical  Interest,  Quantitative  Interest,  and 
Administrative  (Personnel)  Interest)  with  corresponding 
factors  defined  by  almost  identical  clusters  of  interest 
scales.    In  each  analysis,  oneof  the  factors.  Adminis- 
trative (Personnel),  was  a  subset  of  scales  included  in 
the  broader  Administrative  factor.    Thus,  four  distinct 
interest  areas  were  defined,  whose  definition  estab- 
lished their  equivalence  to  the  four  interest  measures 
included  in  the  Air  Force  Officer  Qualifying  Test,  and 
confirmed  the  judgment  that  four  interest  scales  were 
adequate  in  the  officer  test  battery.    The  factor  analy- 
ses, presented  in  detail  in  the  appendixes,  are  of  spe- 
cial interest  in  showing  how  an  incomplete  hierarchical 
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structure  can  be  handled  by  the  Schmid- Leiman  hier- 
archical factor  model.    (Author) 


Richardson,  Bellows,  Henry  and  Co. ,  Inc., 

New  York 
THE  ACCEPTABILITY  AND  EFFECTIVENESS  OF 
THE  CASUAL  USE  OF  AUDITORY  TRAINING  AIDS, 
by  Harold  Edgerton.   R^H.  on  Contract  N61339-373. 
Mar  60,  76p.   21  refs.   Technical  rept. 
NAVTRADEVCEN  373-1. 
Order  from  LC  mlM-  50,  ph$12.  30  PB  148  797 

TTils  study  investigated  the  acceptability  and  effective- 
ness of  recorded  lesson  reviews  as  supplementary 
aids  to  instruction  in  naval  schools.    Trainees  from 
two  schools ,  AN(P)  and  AE(A),  at  the  Naval  Air  Tech- 
nical Training  Center.  Jacksonville,  Florida,  partici- 
pated in  the  study.    In  the  AN(P)  program,  the  total 
running  time  required  for  a  single  presentation  of  all 
the  lesson  reviews  was  628  minutes.    Each  trainee 
listened,  on  the  average,  a  total  of  226  minutes,  or 
36%  of  the  time.    In  the  AE(A)  program,  the  total 
running  time  was  198  minutes,  with  each  trainee  lis- 
tening, on  the  average,  a  total  of  120  minutes,  or 
61%  of  the  time.    Little  relationship  was  found  be- 
tween the  amount  trainees  listened  to  the  lesson  re- 
views and  their  intellectual  ability.    The  groups  who 
had  the  lesson  reviews  available  did  no  better  in 
course  examinations  than  comparable  groups  who  did 
not  have  the  reviews  available.    Further,  the  trainees 
who  listened  most  to  the  lesson  reviews  did  no 
better  in  course  examinations  than  those  who  listened 
least. 


St.  Louis  U.  ,  Mo. 
SOCIOMETRIC  StATUS  AND  ATTITUDE  CHARAC- 
TERISTICS OF  SUCCESSFUL  AND  UNSUCCESSFUL 
WAVE  RECRUITS,  by  Marilyn  K.   Rigby,  Elizabeth D. 
Ossorio,  and  Walter  L.  Wilkins.    Technical  rept. 
no.   11  on  Contract  [Nonr- 1304(04)]  Sep  59,  42p.  6  refs. 
Order  from  LC  mi^.  30,  ph$7.  80  PB  148  886 

Two  instruments  intended  to  discriminate  successful 
from  unsuccessful  Wave  recruits  and  to  describe  the 
Wave  recruit  group  were  administereid  to  nine  succes- 
sive corr4)anie8.    A  sociometric  questionnaire  dis- 
criminated successful  from  unsuccessful  recruits  in 
two  independent  samples.    It  is  now  in  use  at  the  Naval 
Training  Center.    An  opinion  survey  was  administered 
to  four  companies  for  the  purposes  of  developing  a  key; 
when  the.  papers  from  five  additional  companies  of  re- 
cruits were  scored  with  the  key,  no  significant  dis- 
crimination between  criterion  groups  was  found. 
Neither  were  relationships  found  between  scores  de- 
rived from  the  opinion  survey  and  sociometric  stand- 
ing.   The  opinion  survey  was  subjected  to  both  a  link- 
age and  a  cluster  analysis;  descriptions  of  various  re- 
cruit attributes  were  derived  from  the  analyses  of  the 
resulting  nine  lyp^s  and  13  clusters.    Two  clusters  and 
two  types  from  the  linkage  analysis  also  discriminated 
the  criterion  groups  of  the  second  sarrple.    Among  the 
discriminators  were  a  cluster  and  a  type  both  of  which 
described  women  who  are  likely  to  complain  at  almost 
every  c^jportuniiy.    It  was  suggested  that  these  women 
could  be  readily  identified  during  an  interview  with  a 
recruiter.  (Author) 


Psychology 


Air  Force  Command  and  Control  Development  Div. , 

Bedford,  Mass. 
THE  EFFECT  OF  STIMULUS  VARIABILITY  ON 
PREDICTION  OF  MAGNITUDE,  by  Anne  W.  Story. 
June  60,  20p.  9  refs.    AFCCDD-TN-60-20. 
Order  from  LC  mi$2, 70,  ph$4.  80  PB  149  212 

According  to  probability  matching  experiments  Ss' 
asymptotic  probability  of  predicting  an  event  equals 
the  frequency  with  which  that  event  has  occurred.   Such 
events  have  been  invariant.    An  alternative,  however, 
frequently  varies  over  time.    Apparently  the  more 
variable  the  alternative,  the  less  will  be  its  predicted 
magnitude.   (Author) 


Air  Force  Missile  Development  Center,  HoUoman 

AFB,  N.  Mex. 
A  CONTINUOUS  TRACKING  DEVICE  FOR  PRIMATES, 
by  Frederick  H.  Rohles ,  Jr.  and  Marvin  E.  Grunzke. 
Apr  60.  14p.  2  refs.  AFMDC-TR-60-lO. 
Order  from  LC  nu$2.40,  ph$3.30  PB  149  175 

A  tracking  task  was  designed  that  requires  a  primate 
to  track  a  continuously  moving  target  in  order  to 
avoid  electric  shock.  The  device  itself  and  the  train- 
ing procedures  employed  are  described.  (Author) 


Applied  Mathematics  and  Statistics  Lab. ,  Stanford 

U.  CaUf. 
FOUNDATIONS  OF  STATISTICAL  LEARNING 
THEORV^.    II.  THE  STIMULUS  SAMPLING  MODEL, 
by  W.  K.  Estes  and  Patrick  Suppes.   Technical  rept. 
no.  26  on  Contract  Nonr- 225(17).    22  Oct  59,  143p. 
8  refs.   AD- 229  275. 
Order  from  LC  mi$7.  20,  ph$22.80  FB  149  509 

Principal  axioms  and  general  theorems  of  stimulus 
sampling  theory  are  given.   A  few  results  for  particu- 
lar experimental  cases  are  given  for  illustrative 
purposes,  but  the  systematic  working  out  of  special 
cases,  especially  those  involving  various  types  at 
reinforcement  and  discrimination  schedules,  Is 
deferred  for  later  presentation.   (Author)  (See  also 
PB  137  998) 


Army  Medical  Research  Lab. ,  Fort  Knox,  Ky. 
AN  OBSERVER  CONSTANT  IN  THE  PERCEPTION 
OF  STEREOSCOHC  DEPTH,  by  W.  C.  Gogel. 
3  Feb  58,  27p.  4  refs.    Rept.  no.  316;  AD- 160  344. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  315 

Two  experiments  were  conducted  to  determine  whether 
the  amount  of  binocular  disparity  necessary  to  percep- 
tually duplicate  a  frontal  extent  in  depth  is  propor- 
tional to  the  angular  size  of  the  frontal  extent,  is  in- 
dependent of  convergence  distance  and  is  particular 
for  a  subject.   The  following  results  were  obtained: 
The  magnitude  ai  the  adjusted  binocular  disparity  re- 
quired for  the  depth  duplication  (1)  increased  with  the 
increase  in  the  magnitude  of  the  horizontal  extent  being 
duplicated,  (2)  showed  no  statistically  significant 
change  with  a  29  change  in  convergence,  (3)  was  relia- 


529 


bly  different  between  subjects.   The  results  suggest 
that  an  observer  cxMistant  oocurs  which  specifies  the 
amount  of  binocular  disparit;y  perceptually  equivalent 
to  an  angular  unit  of  frontal  extent.   (Author) 


f 


California  U. ,  Los  Angelef . 
THE  OBSERVING  RESPONSE  IN  DISCRIMINATION 
LEARNING,  by  Richard  C.  Atkinson.   Technical 
repi.  4  on  Contraa  Nonr-238(58).    1  Sep  59.  25d 
9  refs.   AD- 225  664. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  888 

Observing  responses  in  discrimination  learning  are 
analyzed.    The  experimental  situation  consists  of  a 
sequence  of  discrete  trials  ae  follows:  [1]  ready  sig- 
nal to  which  S  (subject)  makes  either  an  Oj  or  Oo  (ob- 
serving) response;  f2]  following  the  observing  re- 
sponse, one  of  three  cues,  sj.  sj,  or  Sc  (stimulus 
events)  is  presented;  [3]  to  the  onset  of  Sj,  S  makes  an 
Ai  or  A2  (discrimination)  response;  and  [4]  either  Ei 
or  E2  (reinforcing  events)  occurs  and  terminates  the 
trail.   El  indicates  that  Ai  was  the  correct  response 
on  that  trial.   The  model  profided  a  fairly  adequate 
account  for  such  measures  a$  (1)  the  asymptotic  prob- 
ability of  an  Oi  response;  (2)  the  asymptotic  probabil- 
ity erf  an  Ai  response  on  an  Sj  trial  and  (3)  the  asymp- 
tocic  probability  erf  the  Joint  ejvent  of  an  Oj^  response 
and  an  Aj  response.   An  analysis  of  certain  sequential 
effects  indicates  marked  differences  between  theory 
and  observation.   The  observed  proportions  of  ob- 
serving responses  conditionalized  on  correa  and  in- 
correct Ai  responses  were  niarkedly  different  from 
theoretical  prediaions. 


Educational  Testing  Servicej  Princeton,  N.  J. 
DIMENSIONS  OF  SOCIAL  DBSIRABILITY,  by 
Samuel  Messick.    Rept.   on  Contract  Nonr-2214(00) 
Apr  59.  28p.  22  refs. 
Order  from  LC  mi$2.  70,  phW-  80  PB  147  806 

Attempted  controls  in  personallity  inventories  for  the 
tendency  to  respond  in  a  socially  desirable  way  usually 
assume  that  the  domainof  desirability  is  unidimensional. 
The  present  study  attempted  tp  evaluate  this  assump- 
tion and  to  explore  the  nature  trf  any  multidimensional 
structure  uncovered.    Ratings  of  the  desirability  of 
personality  items  from  the  Edwards  Personal  Prefer- 
ence Schedule  were  intercorreaated  and  factor  analyzed. 
Nine  factors  were  extracted  and  rotated  to  oblique 
simple  structure.    The  factors  were  labeled  and  inter- 
preted in  terms  of  different  "points  of  view"  as  to  what 
is  desirable.    The  finding  of  several  dimensions  of  de- 
sirability suggests  that  the  equating  of  items  in  terms 
of  a  single  average  desirability  scale  would  leave  much 
of  the  consistent  variance  of  the  ratings  uncontrolled. 
Such  a  control  method  would  provide  inconsistent  ef- 
fectiveness for  individual  assessment,  depending  upon 
the  subject's  conformity  to  the  group  consensus  of 
desirability.    (Author) 

Pels  Group  Dynamic  Center,  U.  of  Delaware, 
Newark. 

THE  MINORnr  NEWCOMER  IN  OPEN  AND  CLOSED 
GROUPS,  by  Robert  C.   Ziller.   Richard  D.  Behringer 
and  ;acqueUne  D.  GoodchUds.    Technical  rept.  no.   1  on 
Perception  Variables  and  Communication  Efficiency 
Contract  Nonr- 2285(02).    19  Oct  59,   18p.   8  refs        ' 
AD- 228  089.  ; 

Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  473 


This  laboratory  experiment  was  concerned  with  the  as- 
similation of  the  newcomer  under  conditions  where  the 
host  group  expected  membership  changes  (an  open 
group)  or  did  not  expect  membership  changes  (a  closed 
group)  and  the  perceived  relative  status  of  the  donor 
group  or  culture  (represented  by  a  Negro  o- White  new- 
comer).   While  the  results  with  reference  to  the  initial 
hypotheses  were  not  statistically  significant  there  was 
some  evidence  that  under  the  closed- Negro  conditions 
the  newcomer  was  the  least  well  assimilated.  However 
it  was  noted  that  the  Negro  newcomer  and  confederate  ' 
tended  to  be  rated  significantly  higher  than  the  White 
counterparts.    Moreover,  the  "halo  effect"  between  rat- 
ings tended  to  be  more  pro.nounced  with  reference  to  the 
Negro  newcomer.    Finally,  the  relationship  between  at- 
titude toward  the  confederate  and  actual  change  of  opin- 
ion on  a  given  task  was  more  pronounced  under  the 
Negro  conditions.    It  v/as  concluded  that  interpersonal 
orientation  is  a  more  critical  consideration  in  inter- 
racial groups  or  in  groups  where  there  are  distinct 
differentiating  characteristics  among  the  various  sub- 
groups.   The  higher  ratings  of  the  Negro  confederates 
were  attributed  to  "overcorrection  for  possible  oreiu- 
dice,  "  (Author)  ^    ^ 


Michigan  U. ,  Ann  Arbor. 
ATTITUDE  CHANGE  AND  ATTITUDE  STRUCTURE, 
by  Helen  Peak.    Final  rept.  on  Contract  Nonr- 1224(10) 
Oct  59,  35p.  25  refs.  AD- 230  479. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB   149  519 

Contents: 

Attitude  change  and  psychological  structure 

Effects  d  aroused  motives  on  attitudes 

Some  personality  and  informatloncorrelates  erf 
change 

Generalization  within  opposites  structures 

Generalization  within  serial  structures 

Correlates  of  opposites  structures 

Opposites,  defenses  and  attitudes 
Ctetermining  the  nature  erf  structures 

Observation  erf  existing  structure 

Building  structures 
The  problem  of  attitude  changes 

Attitude  change  as  a  change  in  performance 

Structural  change- learning  and  attitude  change 

Structural  targets  of  change 

Conditions  of  structural  change 
Generalization  theory 


Michigan  U.   [Ann  Arbor] 
ATTITUDES,    OPPOSITES  STRUCTURING  AND  F 
SCORES,  by  Helen  Peak.    Technical  rept.  no    5  on 
Contract  Nonr- 1224(10).    1  May  59.   18p.  9  refs 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  146  604 

Evidence  is  presented  in  support  of  the  hypothesis  that 
people  tend  to  be  consistent  in  structuring  different 
situations  as  opposites.    There  was  little  evidence  that 
a  tendency  toward  opposites  structuring  was  related  to 
direction  of  attitude  toward  the  Ingroup  and  the  out- 
group  as  has  been  suggested  by  some  writers  (Adomo, 
etji-   1950).    There  was  a  tendency  for  opposites 
measures  to  correlate  with  the  extremeness  cT  atti- 
tude rather  than  its  direction  as  had  been  expected    F 
scores  were  not  related  to  general  opposites  structur- 
ing.   However,  there  was  a  significant  positive  rela- 
tion between  F  and  the  attitude  difference  score  (In- 
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grtMjp  minus  outgroup  attitude  scores.  )  The  prediction 
that  a  combination  of  high  F  and  high  opposites  would 
yield  the  most  favorable  ingroup  attitudes  and  the 
least  favorable  ewitgroup  attitudes  was  not  borne  out. 
The  theory  of  displacement  erf  hostility  from  the  in- 
group to  the  enitgroup  implies  that  there  should  be  a 
negative  correlation  between  ingroup  and  outgroup 
attitudes  in  those  situations  where  displacement  might 
be  expected  to  exrcur;  namely  among  5s  with  high  F 
scores.    The  only  sign  of  a  negative  correlatiem  (and 
this  was  not  significant)  cx:curred  in  the  high  F-low 
opposite  groups.    There  was  nO  support  for  the  dis- 
placement hypothesis  but  it  is  suggested  that  it  needs 
testing  in  a  sample  with  a  wider  range  erf  attitudes. 


Michigan  U.  [Ann  Arbor]. 
CORRELATES  OF  OPPOSITES  STRUCTURES,  by 
Helen  Peak.  Technical  rept.  no.  7  on  Contraa 
Nonr -1224(10).    1  June  59,  52p.  18  refs. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  260 

The  Report  describes  a  pretest  and  a  major  study, 
Opposites  Illb,  which  has  atiemjxed  to  predict  atti- 
tudes toward  the  ingroup  and  outgroup  fremi  a  cewn- 
bination  of  information  about  opposites  struaure  and 
defense  preferene:es . 


Michigan  U. ,  Ann  Arbor. 
THE  EFFECTS  OF  AROUSED  MOTIVATION  ON 
ATTITUDES,  by  Helen  Peak.    Technical  rept.  no.  8  on 
Contract  Nonr- 1224(10).   1  Sep  59,   18.  5  refs. 
AD-230  477. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  864 

Two  hypotheses  were  investigated:  (1)  attitudes  toward 
situations  or  objects  will  be  a  function  of  subjects' per- 
ception of  the  goexl  or  bad  consequences  of  the  situa- 
tion; and  (2)  attitudes  are  a  function  of  the  degree  of 
arousal  (intensity)  of  those  consequences.    Hypothesis 

I  was  supported  clearly.    The  analysis  of  hypothesis  II 
based  on  achievement    scores  and  change  in  achieve- 
ment scores  she>wed  no  significant  relations  of  any  kind. 
Another  test  of  the  hypothesis  was  possible  through  ob- 
serving the  significance  of  change  in  attitude  from 
neutral  to  arousal  conditions  in  those  who  regarded  a 
given  policy  as  instrumental  when  compared  to  those 
who  did  not  see  any  relevance  of  a  policy  to  making 
good  grades.    When  tested  by  this  method  Hypothesis 

II  was  supported. 


Ohio  State  U.  Research  Founelation,  Columbus. 
A  STUDY  OF  SELECTED  FACTORS  AFFECTING 
THE  MEASUREMENT  OF  TOTAL  TEAM  PRODUCT 
IN  GUNFIRE  SUPPORT  TRAINING,  by  John  E. 
Horrocks,  Emil  Heermann,  and  Michael  Kalk.    Rept. 
on  Contract  Nonr -1939(00).    25  Nov  59,  19p.  2  refs. 
Technical  rept.  NAVTRADEVCEN  1939-0-4. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  994 

A  summed  errejr  scejre  in  which  e:a nee lling- exit  effee:t8 
of  errors  were  eliminated  elid  not  provide  a  menre 
consistent  p)redie:table  measure  of  team  perfejrmance 
than  did  the  resultant  error  sex)re  in  which  cane:elling- 
out  errors  were  present.   A  technique  for  the  meas- 
urement of  team  performane:e  is  re<X)mmended. 


Research  Center  for  Mental  Health,  New  York  U. , 

N.  Y. 
RESEARCH  ON  THE  EFFECTS  OF  ISOLATION  ON 
COGNITIVE  FUNCTIONING,  by  Robert  R.  Holt  and 
Leo  Goldberger.   Rept.  for  15  Oct  58-14  Oct  59  on 
Biophysics  of  Flight,  Contract  AF  33(616)6103. 
Mar  60,  26p.  5  refs.  WADD  Technical  jept.  60-260. 
Order  from  OTS  $0.  75  PB  161  922 

The  study  was  undertaken  to  ex)m{)are  the  effects  erf 
100  gamma  of  LSD-25  with  those  of  8  hours  erf  per- 
ceptual isolation,  e:arried  exit  in  the  McK^ill  style.    Fif- 
tenn  civilian  subjects  (actors)  showed  impairment  on 
only  1  of  9  cognitive  tests  after  the  8-hour  isolation. 
The  same  test  (Robinson's  Rhymes)  was  not  quite  sig- 
nificantly impaired  by  LSD,  but  the  time  score  for 
Serial  Sevens  was  significantly  impaired.    On  a  ques- 
tionnaire designed  to  elicit  reports  erf  the  main  symp- 
toms of  the  drug,  there  was  almost  no  overlap  between 
the  post -isolation  and  post-LSD  sex)res,  the  latter 
being  very  much  higher.    The  qualitative  patterns  of 
symptoms  were  quite  different  also.    LSD  "produces 
a  state  subjectively  more  striking  and  qualitatively 
different  from  the  effects  of  P  hours  of  isolation.    A 
battery  of  cognitive  tests  did  not  prove  elifferentially 
sensitive  to  the  reported  deleterious  effects  of  both 
conditions  on  mental  functions.  (Author) 


RochcstciT  U      NY 
THE  EXPERIMENTAL  ANALYSIS  OF  MOOD  [and]  A 
FACTOR  ANALYTIC  STUDY  OF  THE  DOMAIN  OF 
MOOD  WITH  INDEPENDENT  VALIDATION  OF  THE 
FACTORS,  by  Vincent  Nowlis  and  Russel  F.  Green. 
Technical  repts.  no.   3  and  4  on  Research  Program  on 
Moc^  and  Attitude  Change,  Contract  Nexir-668(12). 
21  Sep  57,  26p.   19  refs.    AD- 231  243. 
Order  from  LC  mi$2.  70,  phK  80  PB  148  900 

A  discussion  Is  presented  of  (1)  the  development  of 
hypotheses  about  mexxj  and  about  the  main  dimensions 
of  the  verbal  report  of  mcxxl;  (2)  the  development  of  an 
instrument  of  eliciting  verbal  report  of  mood  in  quan- 
tifiable form;  (3)  repeated  factor  analyses  of  the  verbal 
reports  to  devele^  the  most  useful  hypexhetical  factors; 
(4)  search  for  lawful  changes  in  mexxl  in  response  to 
controlled  changes  in  important  environmental  factors; 
and  (5)  search  for  relations  between  induced  changes 
in  mexxj  and  other  behavioral  factors. 

Rochester  U. ,  N,  Y. 
LEVEL  OF  HOSTILITY  AND  ATTITUDE  CHANGE, 
by  Sheldon  Alexander  (U.  of  Illinois).    Dex:toral  thesis. 
Technical  rept.  no.  2  on  Research  Program  on  Mexxl 
and  Anitude  Change,  Contract  Nonr-668(12).    21  Sep 59, 
12p.   13  refs.  AD- 231  244. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  899 

An  experiment  was  conducted  to  examine  the  effect  of 
personality  hostility  on  attitude  change  and  the  inter- 
action between  externally-  induced  hostility  and  person- 
ality hostility.    Four  messages  were  given  to  357  male 
high  schcx)l  students.    These  included:  (1)  a  high  hos- 
tility arousal  message;  (2)  a  moderate  hostility  arousal 
message;  (3)  a  low  hostility  arousal  message;  and  (4)  a 
control  message,  on  another  topic,  designed  to  pro- 
duce no  emotion  arousal.    Results  were  interpreted  as 
provieiing  no  siqjport  for  the  hypothesis  of  an  inverse 
and  as  providing  some  sigjport  for  the  hypothesis  of  a 
direct  relation. 


531 


Rochester  U.  ,  N.  Y. 
THE  RELATIONSHIP  OF  MOOD  AND  MOOD  SHIFT 
TO  ATTITUDE,  by  Joel  Axjelrod  (Dancer- Fitzgerald- 
Sample,   Inc. ).    Technical  tept.   no.  5  on  Research 
Program  on  Mood  and  Attit^ide  Change,  Contract  Nonr- 
668(12).    21  Sep  59,   15p.   7  refs.  AD- 231  245. 
Order  from  LC  mi$2.  40,  p^J3.  30  PB  148  901 

An  experiment  was  designe^l  (1)  to  determine  the  valid- 
ity d  using  moods  as  goals  in  predicting  attitude  struc- 
ture; and  (2)  to  determine  i|  shifts  in  mood  can  be 
systematically  related  to  shifts  in  attitude.    The  re- 
sults generally  tend  to  support  the  use  of  moods  as 
goals,  and  to  indicate  a  systematic  relationship  be- 


tween mood  shift  and  attitucje  shift 
PB  148  900) 


(Author)   (See  also 


Texas  A.   &  M.   Research  foundation,  College 
Station. 

ADAPTIVE  BEHAVIOR  ANO  ADAPTATION  LEVEL 
THEORY,  by  Warren  C.   Bot»ney  and  Clay  E.  George 
(Arizona  State  U.  ).    Technical  rept.   no.   3  on  Contract 
Nonr-21 19(01).    Sep  59,  22pi  6  refs.  AD- 226  432. 
Order  from  LC  mi$2.  70,  pl^K  80  PB  148  858 

An  experiment  was  designed  to  determine  the  rela- 
tionship involved  in  affectiv*  adaptation,  and  a  second 
experiment  was  designed  to  measure  the  relationship 
between  affective  adaptation  and  improvement  in  read- 
ing during  a  course  in  remedial  reading,  both  being 
measured  by  the  pictorial  preference  series.   In  addi- 
tion, an  investigation  of  group  adaptation  trends  was 
made  which  included  analysis  of  data,  based  on  re- 
sponses to  form-color  stimuli  presented  in  a  variety 
of  serial  orders  and  collectod  from  several  widely 
differing  groups.    Results  indicated  that  nonauthoritar- 
ian  subjects  of  low  peer  status  are  much  less  readily 
bored  than  are  the  subiects  in  the  other  categories 
The  results  further  indicate<l  that  the  most  adaptable 
subjects  were  those  characterized  by  at  least  2  of  the 
following  attributes:  (1)  high  in  peer  acceptance; 
(2)  above  the  reference  group  median  on  the 
SCAT;  and  (3)  below  the  reference  group  medium  on 
the  F-scale.    Cteta  from  achromatic,  appropriate,  and 
inappropriate  slides  indicate^  that  throughout  the 
slide  series,  the  high  peer  group  with  low  F  scores 
tended  to  have  an  increasing  dislike  for  outline  and 
appropriate  slides,  and  an  increasing  like  for  inap- 
propriate slides,  while  the  law  peer  status  group  with 
low  F  scores  tended  to  like  tl>e  outline  and  appropriate 
slides  and  tended  to  increasiiigly  dislike  the  inappro- 
priate slides.  ' 


BIOLOGICAL  SCIENCES 


Brooke  Army  Medical  Center,  Fon  Sam  Houston. 
Tex. 

RADIATION  AND  THERMAL  BURNS,  by  R.  S.  Gold- 
smith, B.  W.  Evans  and  others.  Annual  research 
progress  rept .  on  Proj .  6X59-06-001 .   30  June  60 
182p.  57  refs. 
Order  from  LC  mi$8.40,  ph$28.80  PB  149  149 

The  projects  reported  are:  serotonin  metabolism  in 
burned  patients  and  experimental  animals;  a  study  of 
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serum  haptoglobin  levels  in  man  following  thermal 
injury;  environmental  factors  in  burns;  ventilation 
studies  in  the  burned  patient:  riboflavin  metabolism  in 
burned  rats:  effect  of  varying  the  calorie:  nitrogen 
ratio  on  predetermined  levels  of  nitrogen  required  by 
the  burned  patient;  wound  management  and  nitrogen 
metabolism  in  burned  rats;  role  of  the  eschar  on  post 
bum  weight  of  rats;  studies  of  urinary  tract  infec- 
tions in  burned  patients;  limited  use  of  antibiotics  in 
the  seriously  burned  patient;  in  vitro  evaluation  of 
new  antibiotics  concerned  in  treatment  of  burned 
patients:  the  hemagglutination  inhibition  test  for 
serologic  diagnosis  of  pseudomonas  endotxemia  in 
the  burned  patient    measurement  of  pseudomoi]|as  an- 
tibody in  normal  and  burned  patients  by  a  mouse  pro- 
tection test;  serodiagnosis  and  bacteriophage  typing 
of  pseudomonads:  serologic  demonstration  of  exist- 
ence of  a  "bum  toxin"  in  the  serum  of  newly  burned 
individuals  and  the  antibody  of  this  toxin  in  convales- 
cent burned  patients:  determination  of  properdin 
levels  in  tTie  serum  of  burned  individuals  as  a  meas- 
urement of  host  response  in  eventuating  bacteremia; 
bacteriophage  typing  of  staphylococcus  aureus:  clin- 
ical operation,  bum  center;  the  effect  of  massive 
occlusive  dress mgs  on  normal  adult  male;  early 
excision  and  grafting  of  extensive  areas  of  full-thick- 
ness bums;  clinical -pathological  study  of  fatal  bum 
injuries . 


Brooke  Army  Medical  Center,  Fort  Sam  Houston. 
Tex. 

TRAUMATIC  SURGERY  AND  SHOCK,  by  Paul  E. 
Teschan,  Thomas  F.  O  Brien  and  others.  Annual 
research  progress  rept.  for  1  July  59-30  June  60,  on 
Proj.  6X59-01-001.   30  June  60,  183p.  56  refs. 
Order  from  LC  mi$8.40,  ph$28.80  PB  149  148 

The  projects  reported  are:  clinical  operation,  renal 
center;  prophylactic  hemodialysis  in  the  treatment  of 
acute  renal  failure:  dialyzer  testing:  acute  renal  in- 
sufficiency in  experimental  animals:  persistance  of 
antibiotic  activity  in  serum  of  anuric  patients  (less 
than  100  cc  .  of  urine  per  24  hours),  after  a  single 
intramuscular  does;  humoral  factors  in  kidney  regen- 
eration; behavioral  factors  in  acute  renal  failure; 
surgical  management  of  upper  abdommal  trauma 
(pancreatic  injury);  experimental  investigation  of 
intra-abdominal  hemorrhage  control  -  "canine  sur- 
vival following  intraluminal  occlusion  of  the  aona 
above  the  celiac  artery";  energy  metabolism  in 
tissues . 


Naval  Ordnance  Test  Station,  China  Lake,  Calif 
WATER  FLOW  ABOUT  A  SWIMMING  FISH,  by 
Moe  William  Rosen.    Master's  thesis.    May  59,   lOOp. 
9  refs.    NOTS  TP  2298. 
Order  from  LC  miJ5.  40,  ph$15.  30  PB  148  351 

A  series  of  experiments  were  conducted  with  a  very 
small  fish  in  an  attempt  to  determine  the  nature  of  the 
water  flow  about  the  swiipming  animal's  variable  form. 
The  endeavors  were  failing  until  discovery  was  made  of 
a  very  sensitive  method  which  showed  the  entire  field 
of  water  flow  without  inhibiting  the  action  or  the  life 
processes  of  the  fish.    The  experiments  discovered  a 
flow  process  and  phenomena  that  are  unfamiliar  and 
surprising,  involving  discrete  unit  quanta  of  fluid 
energy.    The  cAserved  flow  is  not  in  conformance  with 


presently  accepted  ideas  of  laminar  or  of  turbulent 
flow  about  a  fish.    Easily  distinguishable  particles 
flowed  about  the  fish.    A  flow  pattern  was  observed 
alx>ut  a  dolphin  as  it  leaped  into  the  air,  emerging  at 
high  speed  from  below  the  water  surface.    This  experi- 
ment showed  a  remarkable  flow  similarity  with  the 
small  fish  experiments.    The  observed  behavior  of  the 
water  on  the  small  fish's  body  exhibits  correlation  with 
the  actions  of  a  fish  when  taken  out  of  the  water.    A 
method  was  developed,  making  possible  the  construc- 
tion of  the  relative  streamlines  about  the  fish's  un- 
dulating body.    A  simple  mathematical  equation  was  de- 
rived relating  the  speed  of  a  fish  or  dolphin  to  its  body 
motions.    The  equation  was  reasonably  verified  by  the 
measurements  made  in  the  experiments. 


Naval  Research  Lab. ,  Washington,  D.  C. 
A  FORCE -AREA  STUDY  OF  CATALASE  FILMC,  by 
J.  D.  Bultman  and  J.  M.  Leonard.   Final  rept. 
27  July  60,  7p.  18  refs.   NRL  rept.  5490. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  162 

An  investigation  of  the  surface  chemical  behavior  of 
the  enzyme,  beef  liver  catalase,  was  undertaken. 
Monomolecular  layers  were  deposited  on  ammonium 
sulfate  solutions,  the  surface  concentration  varying 
from  7.8  X  10l3  to  16.4  x  10^3  molecules  per  film. 
Force-area  (F-A)  curves  obtained  by  compression  of 
these  films  show  two  inflections  corresponding  to  dif- 
ferent orientations  of  the  catalase  molecule.   Extrapo 
lation  of  the  linear  portions  of  the  curves  to  zero  film 
pressure  gave  cross- sectional  areas  per  molecule  of 
(25.6  1 1.0)  X  103  A2and(7.9±  1.6)  x  lO^  X^ 
respectively,  as  calculated  at  these  two  inflections. 


Quartermastei-  Research  and  Engineering  Center, 

Natick,  Masst 
A  VEGETATION  TRANSECT  OF  THE  THULE 
PENINSULA,  by  Ronald  A.  Nelson.   Apr  58,   I6p. 
16  refs.    Research  Study  Rept.  RER-18. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  150  004 

This  report  released  for  sale  to  the  public  26  Aug  60 

Vegetation  of  the  Thule  Peninsula  was  sampled  along  a 
16-mile  transect  between  Thule  Air  Base  and  Camp 
Tuto.  The  general  vegetation  is  small  and  sparse. 
Grasses  and  sedges,  found  in  marshy  areas,  are  the 
largest  plants;  most  of  the  trees  and  other  plants  are 
less  than  five  inches  high.   The  vegetation  may  be 
used  in  an  emergency  for  fuel,  food,  and  insulation 
by  individuals  or  small  groups;  it  is  of  no  value  for 
providing  opportunities  for  cover  or  concealment. 
(Author) 


Anatomy  and  Physiolog)r 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
NONOGRAPHS  FOR  MULTIPHASE  ACCELERATION 
PROFILES,  by  Hubert  C.  Feder.  June  60,  85p.  7  refs. 
AFMDC-TR-60-9. 
Order  from  LC  mi$4.80.  ph$13.80  PB  149  176 


Experimental  investigations  of  the  technological  and 
physiological  effects  of  unidirectional  accelerations 
require  the  computation  of  the  parameters  of  the 
acceleration  pattern.  This  report  develops  explicit 
equations  between  distance,  velocity,  acceleration, 
and  time,  thus  greatly  reducing  the  computational 
work  of  test  analysis  and  evaluation.  Two  nomo- 
graphs were  designed  which  permit  reading  distance 
with  an  error  of  less  than  2  percent  and  velocity  with 
error  less  than  0.2  percent.  The  three  principal 
phases  of  the  acceleration  pattern  are  used  to  define 
a  set  of  descriptive  parameters  .  An  impulse- depend- 
ent onset  parameter,  called  relative  onset  rate,  is 
discussed  and,  if  used  as  a  standard,  would  facilitate 
the  comparison  of  tests  made  by  different  investi- 
gators .  (Author) 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
THE  BLOOD  CHEMISTRY  OF  THE  CASTRATED 
MALE  GOAT,  by  Paul  F.   Robinson.    Apr  60,  8p. 
16  refs.  CWLR-2386,  AD- 236  946. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  909 

Biochemical  analysis  of  the  blood  of  forty-four  castrated 
male  angora  goats,  of  uniform  size  and  condition, 
yielded  values  that  did  not  seem  to  differ  markedly  from 
those  obtained  by  other  authors  in  goats  of  a  different 
physiological  status.    The  mean  value  obtained  for 
plasma  sodium  was  148.8  mEq/L;  for  plasma  potas- 
sium 4.9  mEq/1;  for  total  plasma  cholesterol  44.  8 
mg/lOO  ml;  for  whole  blood  glucose  81.  4  mg/lOO  ml; 
for  plasma  chloride  106.  8  mEq/L;  and  for  plasma  pro- 
tein 7.  2  gm/lOO  ml,    (Author) 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
THE  RESISTANCE  OF  RABBIT  EYE  TO  STEEL 
SPHERES  AND  CUBES,  by  George  M.  Stewart. 
Jan  60,   I6p.  6  refs.   CWLR  2332;  AD- 231  038. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  147  236 

The  resistance  of  the  rabbit  eye  to  penetration  by 
steel  spheres  and  cubes  in  the  weight  range  of  0.  85 
grain  through  225.0  grains  was  studied.    Rabbits 
varying  in  age  from  5  to  7  mo  were  killed  and  their 
eyes  were  removed  and  mounted  in  gelatin  for  ballistic 
evaluation.   Cubes  striking  at  velocities  near  the 
ballistic  limit  were  frequently  rejected  even  after 
penetrating  the  cornea.   Under  the  same  conditions  of 
test,  spheres  were  crften  retained.    Partially  penetrat- 
ing missiles,  except  very  small  ones,  were  almost 
always  rejected.   (Author) 


Aviation  Medical  Acceleration  Lab. ,  Naval  Air 

Development  Center,  Johns vi lie,  Pa. 
X-IRRADIATION  AND  ACCELERATION  STRESS,  by 
John  W.  Taylor.    Rept.  no.  I  on  Task  MR005. 15- 
0002.14.   1  Mar  60,  9p.  3  refs.   NADC  MA-6003; 
AD- 234  596. 
Order  from  LC  mi$l .  80,  ph$l  .80  PB  146  962 

It  was  determined  whether  a  correlation  existed  be- 
tween the  stress  due  to  ex-irradiation  and  the  stress 
due  to  acceleration.    Sprague-Dawley  rats  were  ex- 
posed to  an  acute  dose  of  600  r  ±20%  x- irradiation 
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and  then  centrifuged  at  2t)  G  for  7  minutes.   The  data 
resulting  from  this  procedure  was  then  compared  with 
data  for  two  control  groqps,  one  centrifuged  and  one 
irradiated.   There  appeared  to  be  no  significant 
correlation  between  irradiation  stress  and  accelera- 
tion stress  at  the  experirtiental  levels  used  in  the 
study.   (Author) 


California  U. ,  Lx)s  Angeles. 
AN  ENGINEERING  ANALYSIS  OF  CARGO  HAN- 
DUNG.    X.   ENERGY  EXPENDITURE  OF   LONG- 
SHOREMEN, by  Frank  C,  Hale  and  John  J.  OHara 
Rept.  on  Contraa  Nonr-333(07).   June  59,  58p. 
59ref8.    Dept.  of  Engineering  rept.  no.  59-20: 
AD- 230  108. 

Order  from  LCmi$3. 60.  ph$9.  30  PB  147  573 

A  study  was  carried  out  cT  longshoring  in  the  maritime 
cargo  transport  industry  In  the  Los  Angeles  -  Long 
Beach  harbors,  combining  the  methods  of  physiological 
measurement  of  energy  cost  and  industrial  engineering 
methods  of  activity  measurement.    Energy  cost  was 
assessed  by  the  indirea  methods  of  oxygen  consump- 
tion, heart  rate  and  ventilatory  responses.   Activity 
measurements  were  made  by  systematic  work  sam- 
pling techniques.   (See  also  PB  143  700) 


Sch 


^lifornia  U. ,  Berkeley  School  of  Medicine. 
POSSIBLE  EFFECT  OF  RfeDUCTION  IN  BODY 

I^J^^IX^^^^  °^  CEiLULAR  FUNCTTION  DUR- 
ING HYPOTHERMIA,  by  sT  F.  Cook.    Rept.  for  1  Feb- 
30  Apr  59  on  Contraa  AF  ^1(657)184.   June  59    8d 
3ref8.  AAL-TN-59-12:  Ab-233  845.  ' 

Order  from  LC  mi$  1 .  80,  ifh$  1 .  80  PB  146  625 

An  investigation  to  determine  what  effect,  if  any    a 
reduaion  in  body  temperature  might  have  on  cellular 
function.   The  data  obtained  forms  the  basis  of  the 
present  report.   Two  tissues,  liver  and  kidney,  have 
been  run.   The  results  are  ^ven  in  tables. 


Duke  U.  [Durham,  N.  C. 
THE  PHYSIOLOGICAL  RESPONSE  TO  PRESSURES 
GREATER  THAN  1  ATM06PHERE,  by  Kenneth  E. 
Penrod     Final  rept.  for  1  JUly  51-30  June  59,  on  Con- 
tract Nonr -473(00).    [1959l6p.  3refs. 
Order  from  LC  mi$1.80.  pji$1.80  PB  146  693 


[Hammersmith  Hospital]  London  (Gt    Brit  ) 

FUNCTION  OF  THE  HUMAN  ADRENAL  CORTEX 

1  c  K  ^'  ^°^'   ■^"""^^  tecHnical  status  rept.  for 

r,nf/fi^'/^^  ^*"  ^  °"  Contraa  DA  91-591-EUC-1055 
[1960]  15p.    AD- 234  400. 

Order  from  LC  mi$2.  40,  pHJ3.  30  PB  146  957 

Effort  was  directed  toward  the  development  of  analyti- 
cal methods  for  aldosterone  metabolism.   The  purity 
and  stability  of  the  tritiated  aldosterone  was  deter- 
mined.  The  behavior  of  aldosterone  on  a  variety  of 
Chromatographic  systems  was  measured.   A  major 
metabolite  of  aldosterone  was  recovered  from  urine 
samples;  measurements  were  made  of  its  running 
rate  on  a  variety  of  chromatographic  systems,  its 
concentration  in  urine,  and  ^Iso  its  stability.   The  re- 
agent i4C-acetic  anhydride  was  used  to  estimate  the 


quantities  of  both  aldosterone  and  of  aldosterone 
metabolite.    Doses  of  tritium -labeled  aldosterone  wer,. 
administered  intravenously  to  suitable  subjeas  and 
the  distribution  of  this  tritium  in  various  fraaions  rf 
the  excreted  urine  was  measured.   The  aldosterone 
metabolite  was  extracted  and  its  specific  aaivity  in 
various  urine  samples  measured. 


Quartermaster  Research  and  Engineering  Center 
Natick,  Mass.  *  ^nier. 

THE  COMPARATIVE  EFFECTIVENESS  OF  SOME 
reYCHOLOGICAL  AND  PHYSIOLOGICAL  MeTslSes 
IN  RANKING  THE  IMPACT  OF  DIVERSE  ENVIrS 
MENTAL  CONDITIONS,  by  Edward  J.  Fine.   Jan  58 
lip.  13ref8.    Research  Study  Rept.  PB-15 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  150  000 

This  report  released  for  sale  to  the  public  13  Sep  60. 

TVo  studies  are  presented,  both  of  which  compare  the 
effeaiveness  of  a  subjeaive  rating  scale  with  two 
physiological  measures,  mean  weighted  skin  tempera- 
ture and  average  increase  in  metabolic  rate,  in  rank- 
ing eight  environmental  conditions  (varying  in  ambient 
temperature,  humidity  and  wind  speed)  from  warmest 
to  coldest.  The  results  of  both  studies  indicate  a  hleh 
de^ee  of  consistency  between  individual  responses  an 
each  measure  and  a  very  high  degree  of  agreement  be- 
tween the  subjeaive  rating  method  and  both  mean 
weighted  skin  temperature  and  metabolic  rate  methods 
of  ranking  the  conditions.   (Author) 


Quartermaster  Research  and  Engineering  Center 
Natick,  Mass. 

MEASUREMENT  OF  RELATIVE  BODY  SURFACE 
TEMPERATURE  VARIATION  AND  A  CONCEPT  OF 
SKIN  TEMPERATURE  STRESS,  by  Warren  H. 
Teichner.   June  58,   lOp.  3  refs.    Research  Study 
Rept.  PB-22.  ^ 

Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  150  001 

This  report  released  for  sale  to  the  public  26  Aug  60. 

The  skin  temperature  of  ten  body  points  taken  from 
"y  on^^"  ^^^^  ^^  minutes  of  rest  in  an  environment 
of  80"F. ,  50  percent  R.H. .  still  air  was  defined  as  a 
general  standard  against  which  it  was  proposed  that 
all  other  similar  measures  be  compared  in  studies  at 
surface  temperature  variation,  skin  temperature 
stress,  comfort,  and  performance.   Two  procedures 
for  making  such  comparisons  were  proposed;  one  in- 
volved the  use  of  a  skin  temperature  profile  based 
upon  general  standard  and  the  other  involved  the  use 
of  the  standard  error  of  fit  of  experimental  measure- 
to  the  general  standard  as  a  measure  of  amount  of 
relative  skin  temperature  variation  or  stress     Data 
were  presented  illustrating  application  of  the  concepts 
under  a  variety  of  experimental  conditions.   (Author) 


Quartermaster  Research  and  Engineering  Center. 
Natick.  Mass. 

OXYGEN  CONSUMPTION  AND  BODY  TEMPERATURE 
DURING  SLEEP  IN  COLD  ENVIRONMENTS,  by 
M.  B.  Kreider  and  P.  F.  lampietro.    Mar  60,  9p 
10  refs.   Technical  rept.   EP-127;  AD-236  834 
Order  from  LC  mi$L  80,  ph$l.  80  PB  147  796 
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r:„  young  soldiers  slept  at  the  following  ambient  tem- 
Lratures:  25.  5  to  260C  (78  to  800F).   15  to  18.  5^0 
S)  to  65°F)  and  -32  to  -34.  5^0  (-25  to  -30°F).   Rectal 
(X  )  and  skin  temperatures  were  recorded  and  mean 
we^ighted  skin  ten^)erature  (Tg)  was  calculated  at  half- 
hour  intervals  every  night;  oxygen  consumption  (VO2) 
«as  measured  at  6-min  intervals  on  occasional  nights. 
During  sleep  at  a  comfortable  temperature  (25.  5  C) 
J    T   and  VOo  decreased  below  the  resting  levels 
ineasured  just  before  retiring.    During  sleep  in  cold 
environments,    Tj.  and  Tg  dropped  to  still  lower  levels, 
with  the  lowest  values  recorded  at  an  earlier  hour  of 
•Jie  night.    VO9  during  sleep  in  the  cold  did  not  differ 
from  values  recorded  during  sleep  at  25.  5°C.    Lowest 
values  measured  during  sleep  in  the  coldest  environ- 
ment were  35.  5OC,  30.  S^C.  and  78  Cal/m^  for  Tr. 
T  and  body  heat  debt,  respectively.    These  values  may 
rqjresent  the  limits  of  body  cooling  con^atible  with 
substantially  continuous  sleep  in  the  cold.    (Author) 


Texas  U.  ,  Austin. 

RELATIONSHIP  BETWEEN  ALTERNATE  BINAURAL 
BIFREQUENCY  LOUDNESS-BALANCE  TEST  AND 
THRESHOLD  TONE -DECAY  TEST  RESPONSES  IN 
NORMAL  AND  SUBNORMAL  EARS,  by  Lennan  L. 
Kopra,  Roger  W.  Fullington,  and  Lee  E.  Strickland. 
Apr  60,  13p.  12  refs.  AFSAM  60-19. 
Order  from  LC  mi$2.40.  ph$3.30  PB  149  351 

The  alternate  binaural  bifrequency  loudness -balance 
test  (500  cps  versus  4000 ops)  and  the  threshold  tone- 
decay  test  were  administered  to  20  male  subjects 
with  bilateral  normal  hearing  and  to  14  subjects  with 
significant  bilateral  high-frequency  sensori- neutral 
loss.  Results  showed  that  (a)  when  a  span  difference 
of  30  db  was  used  as  the  criterion  for  abnormal 
loudness  increase,  13  of  the  subnormal  subjects 
demonstrated  abnormal  loudness  at  4000  cps  in  both 
right  and  left  ears ,  and  one  of  the  normal  subjects 
showed  abnormal  loudness  increase  in  one  ear;  (b)  in 
the  threshold  tone-decay  test  the  differences  between 
median  sensation  levels  required  for  60- second 
awareness  by  normal  and  subnormal  subjects  were 
not  significantly  different  at  any  test  frequency  from 
250 cps  through  6000  cps;  and  (c)  no  systematic 
interrelationships  were  observed  between  alternate 
binaural  loudness  balance  test  results  and  threshold 
tone-decay  test  results  .  (Author) 

University  Hospitals,  Iowa  City. 
SHEARING  MOTION  IN  SCALA  MEDIA  OF  COCHLEAR 
MODELS,  by  Juergen  Tonndorf.    Apr  60,   Up.  14  refs. 
AFSAM  rept.  60-41. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  243 

The  occurrence  of  shearing  motion  within  the  cochlear 
duct,  together  with  the  fact  that  it  is  this  mode  of  motion 
which  constitutes  the  adequate  stimulus  for  hair  cells, 
was  first  reported  by  Bekesy  in  1953.    Two  modes  of 
shearing  motion  were  reported:  (1)  radial,  directed  in 
the  region  proximal  to  the  place  of  maximal  amplitude 
of  the  traveling-wave  pattern;  and  (2)  longitudinal,  di- 
rected distal  to  that  point.    This  phenomenon  was  studied 
in  cochlear  nKxlels,    The  envelopes  over  both  modes  of 
shearing  nwtion  were  found  to  be  much  smaller  than 
that  over  the  traveling-wave  pattern.    A  simple  explana- 
tion presented  Itself.  The  direction  of  the  shearing 
n»tion  in  each  domain  coincides  with  the  dominant  cur- 
vature produced  by  the  traveling  waves  in  that  section 
of  the  cochlear  duct. 


Yale  U.  ,  New  Haven,  Conn. 
DEVELOPMENT  OF  CRITERL\  OF  PHYSICAL  PRO- 
FICIENCY, by  Edwin  A.   Fleishman.    Annual  rept.  for 
15  Nov  58-15  Oct  59  on  Contract  SAR/ Nonr- 609(32). 
15  Oct  59,  6p.  AD- 228  843. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  479 

This  study  is  designed  to  develop  improved  measures 
for  the  assessment  of  p)hysical  proficiency.    These 
measures  may  be  useful  in  providing  a  more  conpre- 
hensive  evaluation  of  students  in  physical  education 
programs.    Other  irrplications  would  be  possible  use 
in  classification  and  selection  programs,  especially 
for  jobs  that  require  physical  strength,  coordination, 
and  endurance. 


General  Biology 


Air  Crew  Equipment  Lab. ,  Naval  Air  Material 

Ceiuer,   Riiladelphia,  Pa. 
WAVE  ANALYSIS  OF  TISSUE  NOISE  AND  MUSCLE 
ACTION  POTENTIAL,  by  Keith  J.  Hayes.  22  June  59, 
I6p.  5  refs.  NM  17  01  13  1;  NAMC-ACEL-404; 
AD-218  206. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  703 

The  sensitivity  attainable  in  bio-electric  measure- 
ment may  commonly  be  limited  by  tissue  noise, 
rather  than  by  amplifier  noise.   The  spectrum  level  of 
tissue  noise  increases  with  decreasing  frequency 
down  to  at  least  2.  5  c/s  where  it  may  exceed  ampli- 
fier noise  by  5  to  25  db.    It  is  ordinarily  weaker  than 
amplifier  iK)ise  at  frequencies  above  1000  c/s.    The 
spectrum  erf  muscle  action  potentials  is  charaaerized 
by  a  rather  narrow  maximum  in  the  region  of  30  to 
1(X)  c/s.   Amplifiers  for  surface  elearomyography 
may  advantageously  be  designed  with  a  jjass-band  as 
narrow  as  one  octave,  for  maximum  signal -to- noise 
ratio.    However,  extending  the  upper  frequency  limit 
to  1000  c/s  facilitates  audio  and  oscilloscopic 
monitoring.    (Author) 


pacific  Science  Board,  National  Research  Council, 

Washington,  D.  C. 
ATOLL  RESEARCH  BULLETIN  NO.   71.   MICRO- 
CLIMATIC OBSERVATIONS  AT  ENIWETOK  (WITH 
A  SPEQAL  SECTION  ON  VEGETATION)  by 
David  I.  Blumenstock,  Daniel  F.  Rex,  andlrwinE, 
Lane.  Rept.  on  Eniwetok  Microclimatic  Project,  Con- 
tract [Noni:}-2300(  12).   30June  59,  166p.    19  refs. 
Order  from  LC  mi$7.80,  ph$25.80  PB  148  666 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
THE  USE  OF  SHORT  WAVE  ULTRA-VIOLET  RAYS 
FOR  THE  SEGREGATION  OF  COMMINGLED 
SKELETAL  REMAINS,  by  Thomas  W.  McKern. 
Aug  58,  13p.  5  refs.   Technical  rept.  EP-98. 
Order  from  LC  mi$2.40,  ph$3.30  PB  150  003 

This  report  released  for  sale  to  the  public  26  Aug  60. 

When  bone  surfaces  are  exposed  to  short  wave  ultra- 
violet irradiation,  most  of  them  reflect  a  variety  ctf 
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colors.   The  wide  range  of  color  emission,  as  well  as 
the  fixed  relationship  of  these  colors  to  the  substances 
that  emit  them,  is  justification  for  attempting  to  apply 
these  qualities  to  the  segregation  of  commingled 
skeletal  remains.    After  jdemonstrations  of  the  results 
o€  ultra-violet  exposure  bn  a  large  sample  of  skeletal 
material,  it  is  suggested  that  short  wave  ultra-violet 
lamps  can  be  used  in  cerjtain  instances  for  the  accu- 
rate sorting  of  commingled  remains.   (Author)  (Color 
photographs  will  not  reWoduce) 


Medical  Specialties  and  Equipment 


I 


Avco  Corp.  ,   Wilmingto^,  Mass. 
RESEARCH  IN  THE  INVESTIGATION  OF  THE 
FEASIBILITY  OF  AN  OPTICAL  DENTAL  DRILLING 
DEVICE.    Final  rept.  on  Contract  Nonr- 268 1(00). 
[1959]  18p.   RAD-SR-59-$0;  AD-227  144. 

Order  from  LC  mi$2.  40,  iph$3.  30  PB  148  887 

I 

The  feasibility  of  developing  an  electro-optic  monitor- 
ing system  for  observaticii  of  the  oral  cavity  was  in- 
vestigated.   Such  a  system  would  incorporate  a  closed 
circuit  television  arrangement  so  that  dental  proce- 
dures could  be  simultaneously  presented  to  others. 
Two  concepts  were  taken  under  investigation  for  at- 
tainment of  the  goal.    Thej  first  pertained  to  an   ex- 

vidicon  tubes  which  might 
^n  or  into  the  handpiece  or 
ich  was  abandoned  after 
jrized  vidicon  tube  develop- 
ment had  not  progressed  tufficiently,   whereby  direct 
application  could  be  obtained.    One  approach  intro- 
duced the  concept  of  fiber]  bundles  linked  with  a 
closed  circuit  television  sjystem.    These  bundles  are 
made  up  of  a  multitude  of  jindividual  flexible  fibers 
which  transmit  light  as  a  result  of  multiple  total  in- 
ternal reflections  from  one  end  to  the  other.    Attach- 
ment of  the  distal  end  of  nhe  bundle  to  the  handpiece 
or  contra -angle,  or  held  Separately,  and  the  proximal 
end  linked  to  a  television  iramera,  provided  the 
methodology  whereby  selacted  portions  of  the  oral 
cavity  could  be  portrayed  on  a  standard  television 
monitor.    Experimental  squdies  utilizing  this  method 
are  presented  and  the  feasibility  of  developing  an  op- 
erational device  demon  striated.    Recommendations 
pertaining  to  a  suitable  delvelopment  program  pro- 


amination  of  miniaturize 
be  incorporated  directly 
contra -angle.    This  apprc 
demonstrating  chat  miniat 


vlding  for  the  synthesis  of 
incorporated.  (Author) 
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Medical  Coll.  of  Virgini  i,  Richmond. 
A  BIBLIOGRAPHICAL  SOURCEBOOK  OF  COM- 
PRESSED AIR,    DIVING  /ND  SUBMARINE  MEDI- 
CINE,   VOLUME  II,  by  E  )be  Curtis  Hoff  and  Leon 
Jack  Greenbaum,  Jr.    Rep  .  for  1  Jan  50-31  Dec  51  on 
Contract  Nonr- 199(00).    n|dv  54,  379p.  3,807  refs. 
NAVMED  P-5033. 
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Pharmacology  and  Toxicology 


[Army  Chemical  Warfare]  Labs. ,  Army  Chemical 

Center,  Md. 
COLLECTION  OF  GB  VAPOR  FROM  EXPIRED  AIR 
DURING  SIMULATED  RESPIRATION  AND  THE 
DETERMINATION  OF   LOSSES  OF  GB  BY  SORPHON 
ON  SURFACES  OF  A  ONE-WAY  VALVE  SYSTEM, 
by  James  W.  Crook,  William  S.  Koon  and  others. 
Mar  54,  declassified  17  Oct  58,  I6p.  8  refs.   Medical 
Labs.    Research  rept.  no.  252. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  547 

No  direct  evidence  was  found  indicating  an  appreciable 
loss  of  GB  from  air  passing  through  the  one-way  valve 
system.   The  rate  of  airflow  was  from  1-50  l./min., 
and  the  GB  vapor  concentration  was  from  0. 12  to 
1 .  3  mg.  /m^.   The  use  of  cotton  gauze  treated  with 
ieopropyl  alcohol  is  an  excellent  media  for  collecting 
GB  vapor  from  expired  air.   The  resistance  offered 
against  breathing  is  low  and  is  not  perceptible  to  man. 
(Author) 


Army  Chemical  Warfare  Labs.,  Army  Chemical 

Center,  Md. 
CUMULATIVE  TOXIC  EFFECTS  OF  REPEATED 
DOSES  OF  INHALED  GB  VAPOR  IN  DOGS,  by  Paul 
Cresthull,   Leslie  Williams,  and  others.  Apr  60,  20p. 
11  refs.  CWLR-2384.  AD-236  945. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  908 

Dogs  were  given  repeated  exposures  to   GB  vapor  by 
inhalation  for  approximately  2  minutes  in  order  to 
determine  the  cumulative  toxic  effects  when  exposures 
were  daily  or  every  other  day.    Doses  averaging  10  to 
13,   20,  and  23  to  28p.g/kg  p)er  exposure  were  given. 
A  detailed  record  of  toxic  signs  and  RBC-ChE  effects 
resulting  from  each  exposure  was  kept.    (Author) 


Army  Chemical  Warfare  Labs.  ,  Army  Chemical 

Center,  Md. 
EFFECTS  OF  l-r-TRIMETHYLENEBIS(4- 
FORMYLPYRIDINIUM  BROMIDE)  DIOXIME  (EA  1810 
ON  ChE  ACTIVITY  AND  NEUROMUSCULAR  BLOCK 
IN  RATS  FOLLOWING  POISONING  WITH  GB  AND 
DFP,  by  Joseph  H.   Fleisher,  Paul  J.   Killos  and  others. 
Apr  60,  24p.  23  refs.   CWLR-2392. 
Order  from  LC  mi$2.  70,  phK  80  PB  148  910 

Neuromuscular  blockade  following  poisoning  with  DFP 
is  rapidly  antagonized  by  the  bis-quaternary  oxime, 
EA  1814,  ill  vitro  and  jn  vivo.    Concurrent  study  of  the 
ChE  activity  of  rat  diaphragm  following  the  addition  of 
EA  1814  shows  greater  recovery  of  ChE  activity  of 
intact  than  of  homogenized  diaphragm  muscle.    No 
reactivation  of  brain  ChE  activity  was  found  following 
EA  1814  treatment  of  GB  poisoned  rats,  a  result  con- 
sistent with  the  apparent  inability  of  quaternary  com- 
pounds to  penetrate  the  blood  barrier,  and  the  potentiat- 
ing action  of  atropine  on  the  chemotherapeutic  effective- 
ness of  EA  I814demonstrated previously.  (Author) 
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[Army]  Chemical  Warfare  Labs.  ,  Army  Cheniical 

Center,  Md. 

INHIBITION  OF  RED  BLOOD  CELL  CHOLINESTERASE 
AND  RETENTION  OF  GB  IN  ANESTHETIZED  DOGS 
EXPOSED  TO  GB  VAPOR  AT  VARIOUS  RATES  OF 
PULMONARY  VENTILATION,  by  Francis  N.  Marzulli, 
John  F.  Callahan,  and  Doris  L.   Steiner.    Technical 
rqjt.  3  May  56.  declassified  19  Aug  59,  25p.   10  refs. 
Chemical  Warfare  Labs.   rept.   no.  2020- 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  146  459 

Anesthetized  dogs,  exposed  in  the  laboratory  to  4  to 
[QPi-   GB  vapor/kg.  by  the  oronasal  route,  retained 
96  to  98%  of  the  inhaled  agent  independent  of  ventilatory 
rate.   Tracheal  valves  employed  during  the  administra- 
tion of  the  vapor  served  to  eliminate  mask  dead  space. 
In  experiments  involving  a  retained  dose  of  10  %xg. 
GB/kg.  ,  RBC  ChE  (Red  blood  cell  cholines  terase)  wa 
significantly  less  inhibited  "where  the  ventilatory  rate 
was  increased  2- fold  or  greater.    This  effect  was  not 
found  at  a  dose  of  only  4  pg.  GB/kg.    Both  laboratory 
and  field  results  demonstrated  that  the  amount  of  intox- 
ication is  directly  related  to  the  minute  volume  at  the 
tinK  of  the  inhalation  exposure.    (Author) 


[Army  Chemical  Warfare]  Labs. ,  Army  Chemical 

Center,  Md. 
QUANTITATIVE  PHYSIOLOGICAL  STUDIES  OF  GB, 
by  Francis  N.  Marzulli,  Paul  F.  Robinson  and  others. 
Sep  51,  declassified  28  Mar  58,  40p.   16  refs.    Medical 
Labs.  Research  rept.  no.  85. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  146  548 

In  the  first  series  of  experiments,  17  anesthetized 
dogs  were  subjected  to  the  inhalation  of  GB.    Dosages 
from  0.  2  to  37  micrograms  (mmg.  )/kg-  *ere  inhaled 
direaly  into  the  lower  respiratory  tract.   The  calcu- 
lated retained  GB  varied  from  27  to  97%,  the  average 
retention  for  all  .experiments  being  about  73%.    In  a 
second  series  of  experiments,  inhaled  air  was  passed 
through  one  lumen,  so  that  it  contacted  the  animal  at 
the  bifurcation  of  the  trachea.   The  animals  retained 
89  to  99%  of  the  inhaled  agent,  the  average  retention  for 
all  members  of  the  group  being  95%.   The  Ct  (Lethal 
index)  values  ranged  from  48  to  121  mg.  min.  /m-^. 
These  dosages  reduced  the  RBC-ChE  (Red  blood  cell 
chohnesterase)  to  15-84%  of  the  initial  value.   In  ex- 
periments involving  9  anesthetized  dogs,  gas- laden 
air,  inhaled  in  the  upper  respiratory  tract,  was  led 
through  a  by- pass  from  the  trachea  to  a  GB  adsorber, 
back  to  the  lower  trachea  and  thence  to  the  lungs.   It 
was  found  that  95-100%  of  the  inhaled  GB,  varying 
from  160  to  916  gamma,  was  retained  by  the  upper 
respiratory  tract.    Dosages  of  GB  up  to  about 
3  mmg.  Ag-  produced  no  fall  in  RBC-ChE  when  GB  was 
injected  or  when  it  was  inhaled. 


Pfleiderer,  Gerhard. 
CHEMISTRY  OF  SNAKE  VENOMS,  by  Gerhard 
Pfleiderer.   Final  technical  status  rept.  for  1  Mar  59- 
29  Feb  60  on  Contract  DA  9I-591-EUC-1089.[1%0] 
7p. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  149  337 

The  investigations  were  concerned  with  the  chemistry 
of  the  cobra  and  rattlesnake  venoms  in  the  following 
three  specific  research  areas:  (I)  isolation  and  stixJy 
of  the  cobra  (Naja  nivea)  venom  toxic  peptides;  (2)  iso- 


lation of  two  phosphoric  acid  ester  hydrolyzing  en- 
zymes from  cobra  venom  and  investigation  of  their 
biochemical  and  toxic  properties;  (3)  separation  of 
rattlesnake  (Crotalus  atrox)  venom  proteinases  and 
determination  of  their  specificities  , 


Radiobiology 


Institute  ot  Engineering  Research,  U.  of  California, 

Berkeley. 
THE  MEDICAL  PROBLEM  OF  EXPOSURE  TO  EX- 
TERNAL RADIATION  IN  A  FALLOUT  FIELD:   THE 
CONCEPT  OF  PARTIAL  EXPOSURE  AND  FRACTION- 
IZATION  AND  PROTRACTION  OF  DOSAGE  COM- 
PARED TO  THE  CONCEPT  OF  WHOLE  BODY  RADI- 
ATION AND  ACUTE  EXPOSURE,  by  Crawford  F. 
Sams.    Rept.  on  Civil  Defense  Research  Project,  Con- 
tract CD-SR-58-40.    30  June  59,  207p.  280  refs.  Series 
no.  2,  issue  no.  24. 
Order  from  LC  mi$9.  30,  ph$31.  80  PB  149  930 

Analysis  of  the  dosimetry  factors  indicate  the  need  for 
a  new  method  of  computing  dosage  through  integration 
of  varying  energy  levels  absorbed  at  more  than  one 
point  within  the  body.    Emphasis  was  given  to  the  effect 
of  energy  absorption  on  the  more  highly  specialized 
tissues  in  the  body,  such  as  the  central  nervous  sys- 
tem and  the  endocrine  glands.    The  application  erf  ex- 
ternal energy  to  these  highly  specialized  tissue  results 
in  an  initial  accelerating  effect  through  a  change  in  dis- 
sociation constants.    In  the  central  nervous  system 
this  affects  the  rate  at  which  the  conversion  of  chemi- 
cal into  electrical  energy  occurs.    In  hormonal  glands, 
which  together  with  the  central  nervous  system,  con- 
trol entire  body  metabolism,  the  rate  of  synthesis  of 
hormones  from  substrates  is  correspondingly  affected. 
In  low  dose  exposures,  it  appears  that  the  acceleration 
phase  of  the  biologic  response  curve  may  not  go  into 
the  depressive  phase.    A  new  list  of  the  comparative 
radio- sensitivity  trf  tissues  responding  functionally  to 
radiation  has  been  presented.    The  functional  response 
of  highly  specialized  tissues  may  account  for  the  pre- 
ventive effect  erf  various  substances  injected  prior  to 
radiation  and  their  subsequent  non- effectiveness  when 
injected  during  the  depressive  phase  of  the  biologic  re- 
sponse curve.    Analysis  of  available  dau  on  panial  ex- 
posures, and  fractionation  or  protraction  of  dosage, 
indicate  that  in  terms  of  lethality  the  order  of  magni- 
tude of  lethal  dosages  is  increased  by  greater  than  a 
factor  of  10. 


Radiobiological  Lab. ,  U.  of  Texas,  Austin. 
THE  EFFECT  OF  ACUTE  DOSES  OF  NUCLEAR 
RADIATION  ON  THE  PERIPHERAL  BLOOD  PICTURE 
OF  THE  MONKEY  (MACACA  MULATTA),  by 
Thomas  P.   Leffingwell,  George  S.  Melville,  Jr.  and 
Quentin  L.  Hartwig.    Apr  60,   13p.   19  refs.  AFSAM 
rept.  60-43. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  244 

Male  jylacaca  rnulatta  monkeys  were  exposed  to  three 
different  doses  of  combined  neutron  and  gamma  radia- 
tions which  derived  from  an  uncontrolled  nuclear 
reaction.    Changes  which  were  observed  in  the  peripheral 
blood  picture  nruiy  be  attributed  solely  to  the  effects  of 
the  Ionizing  radiations  to  {he  1  percent  confidence  limit. 
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Results,  compared  with  ih^se  obtained  by  other  investi- 
gators, show  the  bematolojic  effects  of  neutron-gamma 
exposure  to  be  similar  to  tfiose  resulting  from  exposure 
to  X- radiation.    (Autlior) 


Radiobiological  Lab..  U.|  of  Texas,  Austin. 
EFFECTS  OF  RARE-EARTH  NITRATE  AND  OXIDE 
ON  IRRADIATED  AND  NdNI RRADI ATED  RATS,  by 
George  S.  Melville.  Jr.  antl  Robert  W .  Riess. 
June  60.  lOp.  4  refs  .  AFSAM  60-26. 
Order  from  LC  mi$1.80.  pii$1.80  PB   149  352 

Two  salts  of  a  rare-eanh  liiixture  were  given  to  rats 
both  intraperitoneally  and  subcutaneous ly.   In  addition, 
cenain  of  the  groups  so  treated  received  800  r  of 
gamma  rays  regardless  of  route  of  administration  erf 
the  chemical.  With  or  without  irradiation,  rare-eanh 
nitrate  was  more  damaging  to  the  animals  than  rare- 
earth  oxide.  Animals  whici  received  the  more 
soluble  nitrate  deomonstraijed  diarrhea,  anorexia, 
and  "fluffing."  These  symi:toms,  which  were  not  seen 
in  the  rare-eanh  oxide  aniiiials  ,  subsided  in  approx- 
imately 7  days  .  When  giveij  subcutaneously,  the 
nitrate  caused  abscesses  which  healded  in  30  days 
and  the  oxide  caused  nodules  which  disappeared 
slowly.   Monality  was  higher  in  the  irradiated  groups 
of  animals.  ^AurhorV 
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Nepa  Div. ,  Fairchild 

Oak  Ridge,  Tenn. 
LITHIUM  HYDRIDE,  by  M 
20  refs.    NEPA  425. 
Order  from  LC  mi$2.  70, 


Engine 


and  Airplane  Corp. , 

A.  Hyla.    20  Feb  48,  27p. 

80  FB  149  769 


This  report  released  for  sale  to  the  puoiic  25  Aug  60 

Contents: 

Propeny  data 

Fabrication  data 

Preparation 

Analysis 

Equilibrium  studies  with  othjer  elements  and  compounds 

Structural  studies  and  changjes  in  properties  under  ex 

posure  to  radiation 
Nuclear  data 
Bibliograp)hy 


Analytical  Chemistry 


I. 


Fowles.  G.  W.  A. 
A  STUDY  OF  THE  CHEMI<iAL  PROPERTIES  OF 
THE  COMPLEX  NITROGEN,    PHOSPHORUS,   OXY- 
GEN,  AND  SULPHUR  COMKHJNDS  OF  THE  TITA- 
NIUM,   VANADIUM,    AND  dlROMIUM  SUB-GROUP 
METALS,  by  G.  W.  A.  Fowles  and  E.  Cartmell. 
Annual  Final  technical  rept.  no.  2,  1  May  59- 
30  Apr  60,  on  Contract  DA  91-591-EUC-1126,  con- 
tinuation of  Contraa  DA  91-508-EUC-307.    [1960]  21p. 
Order  from  LC  mi$2.70,  ph^4.80  PB  149  423 

The  work  is  divided  into  two  sections,  one  dealing 
with  complexes  d  quinquevaleni  molybdenum,  and  the 


other  with  complexes  of  ter-  and  quadri-valent  tita- 
nium.   In  each  case,  the  complexes  are  those  prepared 
by  reacting  the  halides  of  the  metals  with  amines  - 
usually  aliphatic.    Work  is  described  on  the  reaction 
of  molybdenum  (V)  chloride  with  tertiary  amines  (NRo, 
with  R=  Me,  and  Et),  with  secondary  amines  (NHR2, 
with  R=  Me,  Et,  and  n-Pr),  and  with  primary  amines 
(NH2R,  with  R=:  Me,  Et,  n-Pr,  and  n-Bu).   The  inter- 
action of  molybdenum  (V)  chloride  with  several 
aromatic  amines,  and  oxygen  and  sulphur  compounds 
is  briefly  reported.   A  number  of  complex  oxychloro 
compounds  of  molybdenum  (V)  have  been  made.   The 
reaction  of  titanium  (IV)  chloride  with  primary 
(NH2R,  R=  Me,  Et,  and  Pr"),  and  secondary  amines 
(NHR2.  R  =  Me,  and  Et)  and  of  titanium  (IV)  bromide 
with  methylamine  and  dimethylamine  are  reported 
(See  alsoPB  143  110) 


North  Carolina  U.  ,  Chapel  Hill. 
APPLICATIONS  OF  COMPLEMENTARY  TRISTIMULUS 
COLORIMETRY,  by  Charles  N.   Reilley  and  Ellis  M. 
Smith.    UNC  Technical  rept.  Chem.  no.  5  on  Contraa 
AF  49(638)333.  9  May  60,  34p.   4  refs.   AFOSR-TN- 
60-497;  AD- 240  176. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  582 

The  principles  of  complementary  tristimuluscolori- 
metry  have  been  extended  in  mathematical  form  to 
several  problems  of  analytical  interest.    Colorimetric 
analysis  of  multicomponent  mixtures  is  one  possible 
application.    While  the  analysis  of  a  single  component 
is  trivial,  the  use  of  complementary  tristimuluscolori- 
metry  in  the  case  of  two  and  three  components  with 
overlapping  spectra  is  feasible.    The  technique  has  the 
advantage  that  more  than  the  minimum  number  of  wave- 
lengths can  easily  be  employed.    While  the  tristimulus 
approach  is  limited  to  a  maximum  of  three  components, 
an  analogous  multi- stimulus  approach  can  be  used  for 
a  system  containing  more  con^xjnents  more  compo- 
nents.   Other  applications  include  calculation  of  the  pK's 
of  acids,  and  the  formula  and  stability  constant  of  com- 
plex ions.    As  an  aid  in  computation,  an  inexpensive 
analog  computer  was  built  which  permits  calculation  of 
chronruiticity  coordinates  (by  the  weighted  ordinate 
method  at  10  selected  wavelengths)  in  about  2  to  3 
minutes.    (Author) 


538 


Organic  Chemistry 


Fordham  U.  ,  New  York. 
SYDNONES.    Ill    PREPARATION  AND  INTERCONVER- 
SATION  OF  MERCURATED  DERIVATIVES  OF  N- 
(3-PYRIDYL)SYDNONE,  by  Jack  M.   Tien  and  L  Moyer 
Hunsberger.    Rept.  on  Contract  AF  18(603)127. 
31  May  60,   19p.   33  refs.   AFOSR-TN-60-583; 
AD-239  167. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  877 

Mercuration  of  N-(3-pyridyl)sydnone  (II)  has  produced 
either  the  sydnone- mercuric  chloride  "adduct"  (V), 
C-chloromercuri-N-(3-pyridyl)8ydnone  (VO.  or  C,C'- 
mercuri-bis-[N-(3-pyridyl)8ydnone]  (VIO,  depending 
on  the  reaction  conditions.    The  adduct  (V)  has  been 
convened  to  VI  and  to  VIL    Transformation  of  VI  to 
VII  was  accomplished  in  Dvridine  solution  at  room  tem- 


perature, while  VII  was  convened  to  VI  with  excess 
mercuric  chloride.    All  reactions  proceeded  in  high 
yield.    Sydnones  undergo  electrc^hilic  substitution  vir- 
tually as  easily  as  thiophene.  Objections  to  the  tropone- 
like  formulation  (XO  of  sydnones  are  presented.  Prep- 
aration of  N-(3-pyridyl)glycine  hydrochloride  via  a 
Strecker-type  reaction  between  3-aminc^yridine  and 
glycolonitrile  is  more  convenient  than  the  earlier  proc- 
ess and  permits  the  preparation  of  large  quantities  of 
sydnone  IL    (Author) 


Gates  and  Crellin  Labs,  of  Chemistry,  Calif.  Inst. 

of  Tech.,  Pasadena. 

THE  IONIZATION  OF  CITRIC  ACID  STUDIES  BY 
THE  NUCLEAR  MAGNETIC  RESONANCE  TECH- 
NIQUE, by  A.  Lowenstein  and  John  D.  Roberts.   Tech- 
nical rept.  no.  5  on  Contract  Nonr-220(26).    1  Sep  59, 
24p.  12  refs.   AD- 225  556. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  860 

The  chemicai  shift  of  the  methylene  hydrogens  in 
citric  acid  was  measured  as  a  function  of  the  pH  and 
the  concentration  of  the  solution.    From  these  meas- 
urements it  was  possible  to  evaluate  the  chemical 
shifts  associated  with  each  ionization  step  in  citric 
aicd.  Measurements  were  also  made  of  methylene 
resonance  line  positions  for  ionized  and  non-ionized 
methyl  esters  erf  citric  acid.   Analysis  of  the  results 
indicates  that  the  first  and  second  ionizations  of  citric 
acid  take  place  predominantly  at  the  terminal 
carboxyl  groups .   (Author) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
THE  MECHANISM  OF  THE  REIMER-TIEMANN 
REACTION,  by  Jack  Hine  and  James  M.  Van  Der  Veen. 
Technical  rept.  no.  4  on  Contract  Nonr-991(03). 
6  May  59,  23p.  21  refs. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  146  605 

Chloroform  reacts  with  aqueous  sodium  phenoxide  only 
very  slowly  at  35°,  but  in  the  presence  of  sodium 
hydroxide  it  reacts  rapidly  to  give  ortho-  and  para- 
hydroxybenzaldehydes  (the  Reimer-Tiemann  reaction). 
This  observation  shows  that  the  Reimer-Tiemann  re- 
action is  not  initiated  by  the  nucleophilic  attack  of 
phenoxide  ion  on  chloroform.   The  reaction  instead 
appears  to  involve  the  reaction  of  chloroform  with 
hydroxide  ion  to  give  dichloromethylene  which  then 
reacts  with  phenoxide  ion.   From  the  effect  of  sodium 
phenoxide  concentration  on  the  yields  o€  aldehydes, 
the  relative  rate  constant  for  the  combination  of 
dichloromethylene  with  the  oxygen  atom  as  well  as  the 
ortho  and  para  carbon  atoms  of  the  phenoxide  ion  may 
be  calculated  (relative  to  the  rate  constant  for  com- 
bination with  water).   (Author) 


Southampton  U.  (Gt.  Brit.  ) 
A  STUDY  OF  THE  EFFECT  OF  SUBSTITUENTS 
AND  OF  SOLVENT  ON  THE  REACTIVITY  OF  THE 
NORMAL  AND  ABNORMAL  POSITIONS  OF  UN- 
SYMMETRICAL  ORGANIC  EPOXIDES,  by 
R.  E.  Parker.  Annual  technical  rept.  for  1  May  59- 
30  Apr  60  on  Contract  DA  91-591-EUC-1127. 
25  May  60,   13p.   16  refs;  AD-238  719. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  149  424 


For  the  investigation  of  the  effect  of  substituents  on 
the  reactivity  of  the  normal  and  abnormal  positions  of 
unsymmetrical  epoxides,  a  kinetic  study  has  been 
made  of  the  reactions  of  various  m-  and£-  substi- 
tuted styrene  oxides  with  benzylamine  in  ethanol.   For 
the  investigation  of  the  effect  of  the  solvent  on  the  re- 
activity of  the  normal  and  abnormal  positions  of  un- 
symmetrical epoxides,  the  reaction  between  styrene 
oxide  and  benzylamine  has  so  far  been  studied  kineti- 
cally  at  three  temperatures  in  methyl  cyanide  and 
medianol,  and  at  one  temperature  in  t£cj-amyl  alcohol. 


Washington,  U. ,  Seattle. 
UNIMOLECULAR  DECOMPOSITION  OF  CHEMICALLY 
ACTIVATED  ETHYL-d?  RADICALS  FROM  H  ATOMS 
PLUS  trans- ETHYLENE- d2,  by  B.   S.   Rabinovitch, 
D.  H.  Dills  and  others.    Technical  rept.  no.  3  on  Con- 
tract Nonr- 477(14).   15  Sep  59,  24p.   18  refs. 
AD- 226  337. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  859 

Addition  of  H  atoms  to  trans- ethylene- d2  produces 
chemically  activated  ethyl-d2  radicals.    This  choice  of 
the  reactant  ethylene  permits  all  subsequent  secondary 
processes  of  the  hot  ethyl  radicals  to  be  counted.    The 
system  has  been  studied  between  -78°  and  160°C,  and 
in  most  detail  at  room  temp>erature,  as  a  function  of 
ethylene  pressure.    Experimental  details  are  similar 
to  those  given  in  previous  work  on  butyl.    The  relative 
energy  spread  of  the  formed  ethyl  radicals  is  here  ef- 
fectively greater  than  that  observed  for  butyl  radical 
since  the  thermal  spread  is  not  superimposed  upon  a 
minimum  excess  above  the  critical  energy,  as  was  the 
case  for  butyL    Nevertheless,  relative  to  high  temper- 
ature therrrml  decompositions,  the  product  ethyl  radi- 
cals are  comparatively  mono- energetic,  especially  at 
the  lowest  temperature.    The  observed  rate  constant 
for  decomposition  kg  was  evaluated  from  the  amounts 
of  stabilization  vs  decomposition  by  C-H  rupture.    The 
decomposition  rate  is  compared  with  theoretical  ex- 
pressions.   A  very  crude  average  isotopic  rate  ratio 
for  transfer  of  H  and  D  in  the  disproportionation  of 
ethyl-d2  radicals  is  6:1  at  25°.    (Author) 
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Aircraft  Propulsion  Lab.  ,  U.  of  Michigan,  Ann  Arbor. 
RECENT  RESULTS  OF  STANDING  DETONATION 
WAVES,  by  J.  A.  Nicholls  and  E.   K.  Dabora.    Rept. 
on  Contract  AF  49(638)562.    May  60,  32p.   19  refs. 
2874-5-T;  AFOSR-TN-60-441;  AD-238  393. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  148  528 

The  objective  of  this  repon  is  to  present  the  aerody- 
namic and  chemical  criteria  imponant  to  the  establish- 
ment of  standing  detonation  waves,  and  to  present  some 
recent  experimental  data.    (Author) 


Air  Force  Inst,  of  Tech. ,  Wright -Patters  on  AFB, 

Ohio. 
DEPOSITION  OF  A  SINGLE  CRYSTAL  THIN  FILM 
OF  GERMANIUM  ON  ROCK-SALT  BY  EVAPORA- 
TION, by  Donald  J.  Kay.  Master's  thesis,  Sep  59, 
50p.  26  refs.  GE-59-B-#lO;  AD-228  288. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  291 
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Thin  films  of  germanluii  deposited  by  evaporation  in  a 
vacuum  on  a  rock-salt  lubstrate  possess  single  crystal 
characteristics.   Electilon  diffraction  patterns  obtained 
show  this  single  crystal  structure  of  the  deposit.  The 
(100)  plane  of  rock-salt  has  a  0.355%  degree  of  misfit 
to  the  (100)  plane  of  gerfnanium .  This  is  within  the  9% 
maximum  misfit  allowed  for  epitaxial  growth.   Tem- 
perature control  of  the  rock-salt  substrate  is  neces- 
sary to  msure  orientation  and  continuity  of  the  film. 
Various  forms  and  materials  for  an  evaporation  source 
were  unsatisfactory  because  the  molecular  ray  did  not 

for  the  deposition  nor  could  the 


include  the  desired  area 


materials  withstand  the  Jesired  temperatures  .  (Author) 


Johns  Hopkins  U. ,  Silver 


Applied  Physics  Lab. 

Spring,  Md. 

MEASUREMENT  OF  LAMINAR  FLAME  SPEEDS  OF 
ETHYLENE-AIR  AND  PROPANE -AIR  MIXTURES  BY 
THE  DOUBLE  KERNEL  METHOD,  by  S.  D.  Raezer 
and  H.  L.  Olsen.    Rept.  0n  Contract  NOrd  7386. 
June  59,  23p.  8  refs.    CM-951;  AD-225  994. 
Order  from  LC  mi$2.70j  ep$6.  30  PB  150  324 

A  new  method  d  measuring  laminar  flame  speeds  of 
combustible  gas  mixiurep  is  described.    Flame  speeds 
thus  obtained  for  a  range<  of  ethylene-air  and  propane- 
air  mixtures  were  compared  with  those  obtained  by 
the  flame -kernel  techniq^ie.    The  results  suggest  that 
the  calculated  adiabatic  $ame  temperatures  may  be 
higher  than  the  aaual  values  by  as  much  as  15  per 
cent  for  both  gas  mixtures.   (Author) 


.  ohns  Hopkins  U, ,  Silver 


Applied  Physics  Lab, 

Spring,  Md. 
MOLECULAR  DIFFUSION  STUDIES  IN  BINARY 
GAS  SYSTQ^S,    by  Ronald  E.   Walker  (Doctoral  thesis) 
and  Arthur  A.   Westenberg.   Rept.  on  Contract  NOrd- 
7386.    Aug  58,  62p.   43  r^s.   Bumblebee  Series  rept 
no.  279;  AD- 227  550, 
Order  from  LC  mi $3,  90,  iph$I0.  80  PB  149  556 

Experimental  apparatus  aUl  technique  for  a  new 
method  of  measuring  the  (liffusion  coefficients  of 
gases  are  described  and  (^ritically  discussed.    The 
method  makes  use  of  the  iteady  injection  of  a  trace 
gas  from  a  fine.  hypoderiTiic  tube  (essentially  a  point 
source)  into  a  slow,   uniform,   laminar  stream  of  a 
second  (carrier)  gas.  Measurements  of  the  trace  gas 
concentrations  downstreajn  permit  the  binary  diffusion 
coefficient  to  be  determined.    Results  of  about  ±\% 
precision  over  the  temperiature  range  300-1150OK 
are  presented  for  the  sysaems  He-N2  and  CO2-N2. 
These  results  are  discussed  in  terms  erf  intermolec- 
ular  potential  energies,    -^le  He-N2  data,  including 
extremes  o€  concentration^  can  be  satisfactorily  rep- 
resented by  a  purely  repulsive  potential.    At  their 
upper  temperature  limit,  the  data  come  within  150^  of 
overlapping  the  range  of  validity  for  the  diffusion  coef- 
ficient predicted  from  the  repulsive  potential  obtained 
by  Amour  et  al.  from  molecular  scattering  experi- 
ments.   A  slight  extrapolation  indicates  remarkable 
agreement  between  the  types  of  experiments.    A  mod- 
ified Buckingham  (Exp- Six)  potential  is  obtained  which 
covers  both  the  diffusion  and  scattering  potentials. 
/^°^io^^'^2'  the  data  are  fitted  with  a  Lennard- Jones 
(6-12)  potential.    For  both  gas  systems  the  predictions 
derived  from  viscosity  parameters  for  the  pure  com- 
ponents and  simple  combindng  rules  are  quite  unre- 


liable at  high  temperatures 


(Author) 
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Arizona  State  U.  ,  Tempe. 
THERMOELECTRIC  MATERIALS  AND  DEVICE  RF 
SEARCH,  by  B.   R,  Gossick  and  H.  B.  Whitehurst 
Quarterly  progress  rept.   no.  2,   18  Dec  59-17  Mar6n 
A^nS'S^^'^'^^'^^^''^'^^^*^-    fl960]llp.  Srefs^ 
Order  from  LC  mi  $2.  40.  ph$3.  30  1%  149  ^^ 

A  description  is  presented  of  the  methods  which  were 
developed  for  making  and  testing  sintered  pellets  of 
polycryst^line  rutile.    The  problems  encountered  In 
making  these  samples  to  contain  dispersed  metallic 
phases  of  colloidal  dimensions  are  described  together 
with  the  possible  methods  of  overcoming  these  difficul- 
ties,   A  description  of  the  device  to  measure  thermo- 
electric power  is  included  with  a  schematic  diagram  of 
the  experimental  apparatus  now  under  construction. 
(Author)  (See  also  PB  148  342) 


Atlantic  Research  Corp.  ,  Alexandria,  Va, 
ELEMENTARY  TREATMENT  OF  EXTINCTION  OF  A 
GASEOUS  DIFFUSION  FLAME,  by  Raymond  Fried- 
man,   Rept.  on  Project  Squid,  Contract  Nonr- 1858(25) 
Feb  59.   16p.  6  refs.    Technical  rept,   ARC-4-P. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  146  543 

A  complete  mathematical  description  is  made  of  an  ex- 
tremely crude  approximation  of  a  flame  which  is  nev- 
ertheless self- consistent  and  includes  the  features  of 
finite  reaction  rate,  diffusion  coefficient,  and  heat 
transfer  coefficient. 


Boston  U.  ."Mass . 
NONDEGRADATIVE  REACTION  OF  "ACTIVE 
NITROGEN"  WITH  CONJUGATED  DIENES.  by  Akin 
Tsukamoto  and  Norman  N.  Lichtin.   Rept.  on  Contract 
AF  49(638)2.   3  June  60.  4p.  4  refs  .  AFOSR-TN- 
60-607.   AD- 239  940. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  149  219 


Brown  U.   Div.  of  Engineering,  Providence,  R.  L 
FINAL  REPORT,  by  J,   Kestin,    Technical  rept,  no.  13. 
1  Oct  53-1  Oct  59.  on  Contract  AF  18(600)891.  Mar  60, 
9p,  AF  891/13;  AFOSR-TR-60-53;  AD-238  994 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  819 

A  completely  new  analytic  theory  has  been  developed 
for  the  oscillating  disk  type  viscometer.    Two  viscom- 
eters were  designed  and  built  in  the  laboratory.    One 
was  adapted  for  work  at  moderate  pressures  but  room 
temperatures.    The  second  instrument  was  adapted  for. 
work  at  elevated  temperatures  (up  to  300°C).    Meas- 
urements were  made  and  reliable  data  were  collected 
on  the  viscosity  of  about  15  gases  and  one  system  of 
mixtures  (N2-CO2). 


Cornell  U. ,  Ithaca,  N-  Y, 
KINETICS  OF  REACTIONS  IN  SHOCK  TUBES,  by 
S.  H.  Bauer.  Rept.  on  Research  in  Molecular  Energy 
Exchange  Processes,  Contraa  AF  33(616)3839. 
Apr  60.   109p.  9  refs.    WADD  Technical  rept.  60-107. 
Order  from  OTS  $2.50  Pfi  161  904 

The  objective  of  this  research  program  was  to  meas- 
ure the  rates,  study  the  mechanisms  at  the  pyrolysis 


iaaeB  at  high  temperatures,  and  to  obtain  experi- 
mental data  on  the  efficiencies  of  energy  transfer  be- 
tween molecules  during  collisions.   The  following 
papers  are  included:  Intense  Schumann- Runge  source, 
pub.  in  J.  Opt.  Soc.  Am. ,  49,  102  (1959);  kinetics  of 
the  production  of  C2  during  the  pyrolysis  of  ethylene; 
the  equilibrium  composition  of  the  C/H  system  at  ele- 
med  temperatures;  a  survey  of  the  methods  for  the 
chemical  analysis  of  transient  species  with  mocro- 
second  resolution;  and  the  rate  of  dissociation  of 
cyanogen,  estimation  of  the  C-C  bond  dissociation 
energy. 


Florida  U.  Engineering  and  Industrial  Experiment 

Station.  Gainesville,  Fla. 

FLUOROCARBON  NF  COMPOUNDS,  by  J.  A.  Young 
and  R.  D.  Dresdner.   Quarterly  technical  rept.  no.  4 
for  1  Apr -30  June  60,  on  Contract  DA  01-009-ORD- 
772.  [I960]  I6p.  2  refs.    ARPA  Order  no.  40-59, 
Task  3;  [OOR  rept.  007. 4-C] 
Order  from  LC  mi$ 2.40,  ph$ 3.  30  PB  148  884 

Nuclear  magnetic  resonance  data  are  given  for  the 
compound  previously  obtained  by  CsF  catalyzed  addi- 
tion d  C-C5F10NF  to  CF3CF=CF2.   The  product,  ob- 
uined  In  good  yield,  was  identified  as  perfluoro-N- 
methylpiperidine.    No  reaction  was  observed  between 
SFa  and  SF4  at  100-150°  in  a  closed  vessel  or  at  300 
to>X)o  in  a  flow  system.   It  was  found,  however,  that 
NF3  and  SF4  form  a  solid  addition  comipound  at  low 
temperatures.   Thermal  decompositicm  of  the  mercury 
derivative  of  N,N'-bis(trifluoroacetyl)  hydrazine 
under  vacuum  at  350-400°  gives  a  pjroduct  very  tenta- 
tively identified  as  a  substituted  oxadiazolone .   For- 
mation of  N-F  compounds  by  cleavage  of  acyl  p-oups 
from  nitrogen  has  been  extended  to  perfluorodimethyl- 
acetamide.   As  usual,  both  the  fluoroamine  and  the 
coupled  product  are  found.    Fluor ination  of  N-bromo- 
perfluoroglutar^mide  gives  a  fairly  stable  silver 
fluoride  complex,  which  may  then  react  further  to 
give  FCO(CF2)3NCO.    Evidence  is  given  regarding  the 
identification  of  the  rearrangement  product  of  the 
bromoimlde  as  the  '*'  -  bromoacyl  isocyanate, 
Br(CF2)3CONCO.   (Author)  (See  also  PB  147  006) 


Gas  Dynamics  Lab. ,  Northwestern  U. ,  Evanston, 

m. 

THE  KINETICS  OF  GASES,  by  Thomas  P.  Anderson, 
Richard  F.  Hoglund  and  Ali  Bulent  Cambel,  eds';. 
Rept.  on  Contract  AF  40(600)748.  July  60,  156p. 
135  refs.  AEDC-TN-60-130. 
Order  from  OTS  $3,00  PB  161  908 

The  fundamental  features  of  real  gas  effects  are  re- 
viewed with  emphasis  on  high  temperature  effects. 
Topics  considered  include  the  thermal  and  caloric 
equations  of  state,  basic  effects  in  flow  processes, 
and  the  speed  of  sound  in  reacting  gases ,  The  kinetics 
(rfthe  processes  of  dissociation  and  recombination 
and  ionization  and  charge  neutralization  are  discussed 
along  with  some  applications  ,  Analyses  are  pre- 
sented describing  chemical  non- equilibrium  effects 
in  some  flow  situations  ,  among  them  inviscid  flow 
after  sudden  changes  in  fluid  properties  and  the  mix- 
ing of  parallel  streams  ,  (Author) 


George  Washington  U.  ,  Washington,   D.  C. 
THE  REACTION  BETWEEN  METALLIC  POTASSIUM 
AND  CARBON  MONOXIDE  I.    PRECURSERS  OF 
POTASSIUM  SALT  OF  HEXA-HYDROXYBENZENE, 
by  W.   F.   Sager,  Alexander  Fatiadi  and  others.   Rept. 
on  Contract  AF  49(638)325.    5  July  60,    16p.  9  refs. 
AFOSR-TN-60-653;  AD- 239  216. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  148  881 

Measurement  of  heats  of  fusion,  melting  points  and 
magnetic  susceptibilities  have  been  made  on  potas- 
sium-carbon monoxide  reaction  products  of  various 
compositions.    These  measurements  indicate  con- 
secutive formation  of  two  intermediate  reaction  prod- 
ucts of  empirical  formulae  K3C2O2  and  KCO  which 
form  prior  to  the  reported  final  product  which  is  the 
potassium  salt  erf  hexahydroxybenzene.    (Author) 


Louisiana  State  U. ,  Baton  Rouge, 
DOUBLE  LAYER  STRUCTURE  AND  ELECTRODE 
PROCESSES  WITH  A  PRECEDING  CHEMICAL 
REACTION,  by  Hiroaki  Matsuda,    Technical  rept.  no, 
36  on  COTtract  Nonr- 300(00).    July  59,  16p.   11  refs. 
AD-225  752, 
Order  from  LC  mi$2,  40,  ph$3.  30  FB  148  730 

An  analysis  is  made  erf  the  influence  of  the  double  layer 
structure  on  electrode  processes  with  a  pseudo- first 
order  preceding  chemical  reaction  in  which  a  non- 
reducible (non-oxidizable)  substance  (Y)  is  transformed 
into  a  reducible  (oxidizable)  one  (O)  in  presence  of  a 
large  excess  of  another  reactant  (X). 


Louisiana  State  U,  ,  Baton  Rouge. 
DOUBLE  LAYER  STRUCTURE  AND  RELAXATION 
METHODS  FOR  FAST  ELECTRODE  PROCESSES: 
THE  DOUBLE  PULSE  GALVANOSTATIC  METHOD, 
by  Hiroaki  Matsuda  and  Paul  Delahay.    Technical  rept. 
no.   35  on  Contract  Nonr- 300(00).    July  59,  20p.   13  refs. 
AD-225  751, 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  731 

An  equation  is  derived  for  the  overvoltage- time  char- 
acteristic in  the  double  pulse  galvanostatic  method,  the 
structure  of  the  double  layer  being  considered  In  the 
boundary  value  problem.    Abnormally  high  transfer  co- 
efficients recently  reported  by  other  investigators  are 
interpreted.    A  detailed  mathematical  analysis  is  given. 


Louisiana  State  U. ,  Baton  Rouge. 
INFLUENCE  OF  REACTANT  ADSORFTION  IN 
TRANSIENTS  METHODS  FOR  FAST  ELECTRODE 
PROCESSES,  by  Hiroaki  Matsuda  and  Paul  Delahay. 
Technical  rept.  no.  39  on  Contract  Nonr-300(00). 
Oct  59,  23p.  12  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  477 

The  effect  of  adsorption  of  the  discharged  species  Is 
considered  in  galvanostatic  and  potentlostatic  methods, 
the  reaction  products  being  not  adsorbed.   It  is  shown 
that  extrapolation  methods  for  the  determination  of 
exchange  current  densities  still  apply  but  that  the 
slopes  of  the  resulting  linear  plots  differ  from  their 
values  in  the  absence  of  adsorption.  Exchange  current 
densities  obtained  by  such  extrapolation  methods  are 
formal  quantities  which  depend  on  adsorption  charac- 
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of  the 


terlstlcs.    Separation  of  the  adsorption  terms  appears 
quite  difficult.   The  following  results  are  derived  for 
application  of  the  extrapolation  methods:  equation  of 
potential -time  curves  in  tjie  single  pulse  galvanostatlc 
method;  equation  for  the  potential  at  the  end  tj  of  the 
first  pulse  for  potential -tjme  curves  with  a  horizontal 
tangent  at  ti  In  the  double  pulse  galvanostatlc  method; 
and  equation  of  current-time  curves  in  the  potentio- 
static  method.   (Author) 


Lx>uvain  U.  (Belgium). 
EXPERIMENTAL  INVESlllGATION  ON  THE  KINETICS 
OF  FLAME  INHIBITION,  by  A-  Van  Tiggelen.    Final 
technical  rept.  no.  2,   1  Mar  59-29  Feb  60,  on  Ck>ntract 
DA  91-591-EUC-1072.    Kfcr  60.  45p.    17  refs. 
AD- 234  395. 
Order  from  LC  ml$3.  30.  (>h$7.  80  PB  147  254 


The  Influence  of  CI 


3.  30.  bl 
InH-qi 


flames:  Small  amounts  of 


CI  inhibited  H-0  flames  more  efficiently  than  conven- 
^onal  diluents  such  as  N.  but  larger  amounts  accelerated 
the  flame  in  rich  mixturea    Almost  no  inhibition  was 
observed  when  the  con^xjaltion  corresponded  to  the 
mixing  of  two  separate  binary  flammable  mixtures  (one 
of  which  contained  CI  and  H)  which  had  compositions 
corresponding  to  the  maximum  burning  velocity.    The 
results  were  too  erratic  tct allow  definite  conclusions  to 
be  drawn.    Inhibition  effects  in  ethylene- vinyl  chloride- 
0  flames:  Small  Inhibition  was  observed.    A  continuous 
change  occurred  in  the  activation  energy  of  the  branch- 
ing process  passing  from  t  pure  ethylene  to  a  pure  vinyl 
chloride  flame.    Comparative  study  of  ionization  in 
ethylene  and  vinyl  chloride  flames:  The  total  concentra- 
tion  of  ions  in  both  flames  was  nearly  the  same  at  a 
flame  temperature  of  about  2500°K,    At  lower  ten^)era- 
tures,  ethylene  flames  contained  more  ions,  while  the 
vinyl  chloride  flame  was  more  completely  ionized  at 
higher  temperatures.    Analysis  of  the  flames  by  mass 
spectroscopy  revealed  H02'*'  and  H3O2'*'  ions  in  the 
vinyl  chloride  flames,  which  were  not  present  in  the 
ethylene  flames.    This  indicated  a  change  in  the  reaction 
mechanism  caused  by  the  Cl.    A  new  method  is  de- 
scribed for  the  determination  of  flammability  limits 
which  Is  based  on  the  appetrance  of  a  stronger  ioniza- 
tion in  the  premixed  flame«  as  compared  to  the  diffusion 
flames. 


Michigan  U.  Research  In$t. ,  Ann  Arbor. 
STAHUZATION  OF  GASHOUS  DETONATION  WAVES 
WITH  EMPHASIS  ON  THE  IGNITION  TIME  DELAY 
ZONE,  by  J.  A.  Nicholls  .  Technical  note  on  Contract 
AF  49(638)562.  June  60.  1^7p.  46  refs.  2874-6-T: 
AFOSR-TN-60-442;  AD-24/0  064. 
Order  from  LC  mi$7.80,  ph$25.80  PB  149  305 

The  characteristics  of  gasQous  detonation  waves  are 
considered  insofar  as  they  influence  the  dynamic  con- 
ditions that  must  be  met  in  order  to  generate  a  stand- 
ing gaseous  detonation  wav*.  Experiments  are  de- 
scribed werein  stationary  shock  wave-combustion  con- 
figurations were  realized.  A  theoretical  analysis  of 
the  ignition  delay  zone  of  hjdrogen-oxygen  combustion 
is  presented.  The  main  results  of  this  study  are: 
(I)  sunding  detonation  wavgs  have  been  successfully 
generated;  such  waves  cffef  many  advantages  to  the 
study  of  combustion  processes  and  represent  a  possi- 
ble mode  of  combustion  in  hypersonic  ramjets;  (2)  a 
new  experimental  technique  for  the  study  of  Ignition 


time  delays  of  gaseous  mixtures  at  high  temperatures 
has  evolved:  other  applications  to  chemical  kinetic 
problems  are  possible:  (3)  a  theoretical  prediction  of 
ignition  time  delay  of  hydrogen -oxygen  mixtures  is 
presented  which  is  consistent  with  the  experimental 
results  of  this  investigation  as  well  as  those  of  other 
investigations . 


Midwest  Research  Inst.  ,  Kansas  City.  Mo. 
THERMAL  PROPERTIES  OF  METHYL  BORATE,  by 
C.   E.  Hansen  and  R.   L.  Hughes.    Rept.  on  Project  Zip 
Gallery  Chemical  Co.  Contract  NOa(s)  58-454-d. 
2  Feb  59.  48p.    11  refs.    CCC-454-TR-303. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  150  307 

This  report  released  for  sale  to  the  public  19  Sep  60. 

This  report  Is  a  continuation  of  the  physical  propenies 
program  for  methyl  borate.    Pressure- temperature- 
enthalpy  data  are  presented  here,  together  with  the 
Joule- Thomson  effect  and  the  heat  of  vaporization. 
Thermodynamic  charts  and  tables  have  been  prepared 
from  the  experimental  data,  and  these  data  have  been 
extrapolated  over  regions  not  covered  experimentally 
(Author) 


Midwest  Research  Inst. .  Kansas  City.  Mo. 
VAPOR  PRESSURE  AND  CRITICAL  CONSTANTS  OF 
METHYL  BORATE,  by  R.  L.  Hughes.  A.  R.  Pitta- 
way,  and  F.  T.  King.   Rept.  on  Project  Zip,  Gallery 
Chemical  Co.  Contract  NOa(s)  58-454-d.   27  Mar 59, 
16p.  3  refs.  CCC-454-TR-307;. AD-220  684. 
Order  from  LC  mi$2.40,  ph$3.30  PB   150  308 

This  report  released  for  sale  to  the  public  19  Sep  60. 

The  vapor  pressure  versus  temperature  for  methyl 
borate  was  measured  from  the  normal  boiling  point  to 
the  critical  point.  The  critical  temperature  was  ob- 
served to  be  2290c  ±  0.50c.  and  the  critical  pres- 
sure 502  psia  (34  atmospheres).   Loc  P,         ..  ,vs  . 

(mm.Hg)^— 
reciprocal  temperature  fits  the  equation: 


logP, 


7  6949  —  ^^^^-9 
/•o^*^  TOG 


(mm.Hg)" 

The  compressibility  data  of  methyl  borate  were  cal- 
culated from  a  modification  of  the  generalized  Beat- 
tie-Bridgemann  equation  of  state.  (Author) 

National  Bureau  of  Standards,  Washington,  D.  C. 
RAPID  DETERMINATION  OF  THE  ORDER  OF 
CHEMICAL  REACTIONS  FROM  TIME -RATIO  TA- 
BLES, by  Joseph  H.  Flynn.   Aug  60,  23p.  7  refs. 
Technical  nae  62. 
Order  from  OTS  $0.75  PB  161  563 

A  table  erf  ratios  of  reaction  times  corresponding  to 

15%/5%,  20%/10% 95%/85%  reaction  for  orders 

of  chemical  reaction  fran  -10  to +10  is  presented. 
Use  of  this  table  allows  the  rapid  calculation  of  the 
order  of  chemical  reactions  that  are  kinetically  sim- 
ple and  involves  only  one  subjective  step.   Methods  ate 
discussed  for  interpreting  deviations  frc«n  constant 
order  resulting  from  errors  in  the  Initial  times  and 
concentrations,  from  errors  in  stolchlometry,  and 
from  the  reaction  following  a  more  complicated  rate 
expression.   (Author) 
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Pfennsalt  Chemicals  Corp. .  Wyndmoor.  Pa. 
XN  INVESTIGATION  OF  CERTAIN  THIOARSENATES; 
THIOANTIMONATES,    THIOTUNG STATES  AND 
THlC»v10LYBD^TES,  by  Clair  W.  Graver  and 
i_  P.  Block.    Technical  rept.  no.  8  on  Contract  Nonr- 
2687(00).   1  Sep  59.   lip.  8  refs.  AD-227  025. 
Order  from  LC  mi $2.  40.  ph$3.  30  PB  148  865 

Compounds  with  the  composition  MM'S4.  in  which  M 
andM'  are  As(III)  and  As(V).   Sb(III)  and  As(V),  Fe(III) 
and  Sb(V).  As(III)  and  Sb(V).   6b(IlI)  and  Sb(V),  Pb(II) 
andMo(VI).  Zn(II)  and  Mo(VI),  Ni(II)  and  Mo(VI),  and 
Cu(Il)  and  Mo(VI),  have  been  prepared.    Attempts  to 
make  FeAsS^  and  ZnWS^.  however,  were  unsuccess- 
ful. TTiermal  treatment  alone  or  thermal  treatment 
under  pressure  did  not  produce  elastomeric  plaques 
and  in  some  cases  led  to  decomposition.    The  com- 
pounds made,  although  undoubtedly  polymeric,  are  not 
good  prospects  for  elastomers.  (Author) 


Purdue  U. ,  Lafayette,  Ind. 

DISSOCIATION  CONSTANTS  OF  THE  ACID  SALTS 
OF  ETHYLENEDIAMETETRAACETIC  ACID,  by 
D.  C.  Olson  and  D.  W.  Margerum.   Rept.  on  Con- 
tract AF  49(638)60.  [1960]  14p.   11  refs.  AFOSR-TN- 
60-603. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  149  225 

Tlie  fully  protonated  salt  of  EDTA,  H(yYC\.2>  is  pre- 
pared.   Its  dissociation  constants  at  25.  0^  and  an 
ionic  strength  of  2. 0  are  Kj^y*^  -  0-  55  and 
Kf^,Y^=0. 11.    "Hie  betaine  structure  for  H4Y  is  con- 
sistent with  these  and  the  other  EDTA  constants, 
while  the  constants  do  not  fit  the  proposed  tetra  acetic 
acid  structure  for  H^Y.    (Author) 


Rome  U.  (Italy). 
PRODUCTION  OF  DYE  FREE  ANODIC  ALUMINUM 
COATINGS  WITH  THE  USE  OF  ALTERNATING 
CURRENT.    Rept.  for  15  Feb  59-30  Apr  60  on  Con- 
tract DA  91 -591 -EUC- 1073.    [1960]  14p. 
Order  from  LC  ml$2. 40,  ph$3.  30  PB  149  426 

The  main  object  of  this  research  has  been  the  prepa- 
ration of  aluminum  blacks  by  means  of  a  circuit  having 
a  pre-established  Initial  polarization  with  its  different 
variants.   The  investigation  aimed  at  studying  the  de- 
pendence of  the  degree  erf  blackening  of  the  aluminum 
blacks  upon  the  following  parameters:  (1)  pre-estab- 
lished initial  polarization  under  variable  initial  cur- 
rent density;  (2)  initial  current  density  variableness  of 
the  electrode  upon  which  a  deposit  of  the  aluminum 
black  type  should  form  (owing  to  the  variation  of  the 
elearode  area  ratio);  (3)  duration  of  an  initial  pulsing 
voltage  of  polarization  equalling  the  initial  polarization 
normally  employed  and  followed  by  an  alternating  volt- 
age after  some  cycles;  (4)  amplitude  control  of  the 
peak  voltages  at  the  positive  and  negative  half  cycles; 
(5)  aluminum  quality;  (6)  chromic  acid  quality;  (7) 
chromic  acid  contents  of  the  bath  at  an  approximately 
constant  initial  current  density;  and  (8)  sulphuric  acid 
content  of  the  bath. 


Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
THE  MEASUREMENT  OF  THE  VAPOR  PRESSURE 
OF  ATOMIC  SPECIES  FROM  SPECTROMETRIC 
MEASUREMENTS  OF  THE  ABSORPTION  OF  THE 
RESONANCE   UNE.    III.   THE  THERMODYNAMICS 
OF  VAPORIZATION  OF  SODIUM  FROM  SODIUM 
SILICATE  GLASSES,  by  G.  L.  Vidale.    Rept.  on  Con- 
tract AF  04(647)269.   June  60.  37p.  19  refs.   Tech- 
nical Information  Series  R60SD390. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  148  764 

The  equilibrium  constant  erf  the  reaction 

Na20-Si02(8,  sol)  =^2Na(g)-»-  1/2  02(g)  +  Si02(sol) 
has  been  deternnined  for  scxlium  orthosilicate  and  for 
four  glasses  containing  a  molar  excess  of  Si02.   The 
vapor  pressure  of  sodium  atoms  has  been  determined 
by  absorption  sp^rophotometric  measurements  on 
the  scxlium  5890  A  resonance  line.   The  results  ob- 
tained are  compared  with  other  thermexlynamic  data 
available  for  this  system  and  are  found  to  be  consist- 
ent with  them.   The  value  erf  Pj^^  Pq-  ^/'*  is  given 

from  1200  to  2000OK  for  four  glass  compositions 
having  a  molar  ratio  of  Si02  to  Na20  varying  from 
1.69:1  to  3.88:1.   (Author) 


Western  Reserve  U.  .  Cleveland,  Ohio. 
BORON- NITROGEN  COMPOUNDS,  by  Charles  A. 
Brown  and  Lewis  J.  Schiqjp.    Terminal  rept.  for 
Aug  52- June  54  on  [Subcontract  to  Contract  NOas- 
52- 1023c]  Aug  54,  36p.  9  refs.    Technical  research 
rq)t.  MCC-1023-TR-65. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  150  295 

This  report  released  for  sale  to  the  public  19  S^  60. 

The  behavior  of  boron  trifluoride  and  boron  trichloride 
as  Lewis  type  acids  is  demonstrated  further  by  the 
formation  of  the  addition  compounds  acetamide-BF3. 
urea-BFq,  and  urea-BCl3.    The  low  thermal  stability 
of  urea-bCl3  con^Mired  to  urea-BF3  is  due  primarily 
to  the  ease  with  which  hydrogen  chloride  is  formed  as 
a  decomposition  product  as  condensation  occurs.    The 
thermal  decomposition  of  urea-BF3  does  not  produce 
hydrogen  fluoride,  and  the  formation  of  boron- nitrogen 
polymers  from  this  or  similar  substances  does  not 
appear  to  be  promising.    The  phenylenediamines  react 
readily  with  boron  trichloride.    In  view  of  the  ease  witb 
which  hydrogen  chloride  is  evolved  from  these adducts^ 
the  formation  of  new  substances  containing  boron- 
nitrogen  bonds  appears  to  be  possible. 


EARTH  SCIENCES 


Army  Snow  Ic:e  and  Permafrost  Research  Establish- 
ment, Wilmette,  111. 

THE  CRYOCONITE  OF  THE  THULE  AREA,  by 

R.  W.  Gerdel  and  Francis  Drouet.    Nov  58,  20p. 

6  refs.    Research  rept.  50;  AD- 21 7  599. 

Order  from  LC  mi$2.40,  ph$3.30  PB  147  183 

This  repxn-t  is  also  included  in  PB  146  026. 
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Allied  Research  Associates,   Inc.  ,  Boston,  Mass 
AN   INTERPRETIVE  CODE  FOR  THE  WEATHER 
RADAR,  by  Roland  ;.  Boucher.    Scientific  rept.   no.  6 
on  Contract  AF  19(604)5204.    10  Feb  60,  26p.  7  refs 
AFCRC-TN-60-451. 
Order  from  LC  niii2.  70,|  phK  80  PB  149  152 

An  alpha- numerical  coda  consisting  of  three  basic  six- 
letter- digit  groiq)8  and  njro  si^lemental  groups  is  de- 
scribed.   The  code  is  an  operational  one  designed  to 
supply  the  synoptic  meteorologist  with  significant  in- 
formaiipn  on  the  immediate  state  of  that  portion  of  the 
synoptic  situation  within  range  of  the  radar.    The  code 
omits  transitory  details  ()f  echo  configuration  but  gives 
general  areas  where  echoes  are  found  and  a  measure 
of  their  density.    Stress  is  laid  on  the  over- all  echo 
character  such  as  the  texture  on  the  PPI  and  the  struc- 
ture on  the  RHI,  since  these  features  relate  to  the  dy- 
namic processes.    Two  supplemental  groups  provide  a 
means  of  transmitting  accurate  positions  of  squall  lines 
and  the  position  of  the  hurricane  eye,  ae  well  as  the  soeed 
and  direction  of  movement  of  these  important  phenom- 
ena.   (Author) 


Army  Signal  Research  ahd  Development  Lab. 

Fort  Monmouth,  N.  J. 
BALLOON  ASCENT  RAT^,    LAPSE  RATE,  AND  WIND 
CORRELATION,  by  J.   T.  IKurman  and  M.  B.  Sharenow 
20  Apr  59,  9p.   USASRDL  Technical  rept.  2023; 
AD- 220  786. 
Order  from  LC  mi$l.  80.  thjl.  80  PB  147  564 

This  report  covers  work  qompleted  in  an  effort  to  de- 
termine whether  a  correlation  exists  between  balloon- 
ascent  rate  and  the  factor^  of  lapse  rate,  winds  speed, 
and  wind  direction.    Ballooin  tests  made  and  evaluation 
methods  used  are  describe.    Further,  an  attempt  was 
made  to  discover  a  possible  relation  between  the  pas- 
sage of  certain  types  of  cojld  fronts  and  an  increase  in 
average  ascent  rate  of  a  balloon.    (Author) 


Army  Signal  Research  aid  Development  Lab. . 

Fort  Monmouth,   N.   J. 
BALLOON  BEHAVIOR  EXPERIMENTS,  by  Gwendolyn 
L.   Killen.   15  Jan  60,   29p.   USASRDL  Technical 
rept.  2093.    AD- 237  033. 
Order  from  LC  ml $2.  70,  ^hK  80  PB  148  539 

A  study  was  made  of  the  balloon  as  a  device  for  wind 
measurement.    Experiments  were  conducted  in  which 
the  trajectories  of  meteor<)logical  balloons  were 
tracked  when  released  in  3till  air  inside  a  closed 
building.    It  was  found  thatjthe  balloons  developed 
aerodynamic  lift  forces  wfiich  caused  them  to  develop 
considerable  horizontal  components  of  velocity,  and 
that  these  velocities  varied  with  the  amount  and  loca- 
tion of  ballast  below  the  baaioon.  (Author) 

Army  Signal  Research  and  Development  Lat).  ,   Fort 

Monmouth,  N.  J. 
AN  IMPROVED  VERSION  OF  A  SIMPLE  THUNDER- 
STORM WARNING  DEVIca,  by  Joseph  J.   Krieg. 
30  Mar  60,  I4p.  3  refs.  USAERDL  Technical  rept.  2105 
Order  from  LC  mi$2.  40,  pi$3.  30  PB  148  542 


The  device  is  based  on  the  fact  that  the  amplitude  ot 
'he  radiation  component  of  the  electric  field  associated 
with  a  lightning  stroke  decreases  at  a  rate  of  1/r. 
Sample  results  are  discussed.    (Author) 


Cloud  Physics  Lab. ,  U.  of  Chicago,  111 
CLOUD  REFRACTIVE  INDEX  STUDIES.   PART  III 
by  Edward  L.  Harrington.   Final  rept.  on  Contract ' 
AF  19(604)1931 .   2  May  60,  lOlp.  4  refs  .  Cloud 
Physics  Lab.  Technical  note  no.  21;  [AFCRC]  TR- 
60-266. 
Order  from  LC  mi$5.70.  ph$16.80  PB  149  3io 

Statistical  analysis  of  refractive  index  gradients  has 
been  applied  to  some  measurements  made  in  the  sub- 
cloud  layers  at  altitudes  from  1 ,000  ft  to  3,000  ft 
over  the  Caribbean  Sea.  The  data  were  arranged  in 
bivariate  frequency  tables  of  AN  versus  AS  and 
tests  were  made  to  determine  if  these  distributions 
changed  with  respect  to  altitude  and  horizontal  loca- 
tion, and  to  see  if  the  distributions  representing 
cloud  air  were  different  from  the  clear-air  distribu- 
tions .  The  distributions  of  AN  show  that  over  ninety 
per  cent  of  the  values  are  less  than  one  N  unit,  re- 
flecting the  hi^i  humidity  encountered  at  these  alti- 
tudes .     Autocorrelograms  of  three  low-altitude 
passes  are  inconclusive  because  lag  sizes  were  too 
large  to  detect  the  gradient  activity  and  the  records 
were  too  short  for  meso- scale  variation  to  be  veri- 
fied .  The  integrated  refractive  index  change  along  the 
aircraft  flight  path  in  cloud  has  been  computed  for  a 
number  of  clouds  from  both  the  subtropical  oceans 
and  the  continental  United  States .  Gross  refractive 
index  measurements  have  been  made  on  additional 
cloud  samples.  (See  also  PB  137  910) 


Electrical  Engineering  Kesearch  Lab. ,   U.  of  Texas 
Austin.  ' 

RESEARCH  DIRECTED  TOWARD  THE  STUDY  AND 
APPLICATION  OF  DIGITAL  DATA -PROCESSING 
METHODS  TO  THE  PROBLEM  OF  SENSING  AND 
RECORDING  METEOROLOGICAL   VARIABLES  AT 
VARIOUS  LEVELS  ON  AN  EXISTING  1400-FOOT 
TOWER,  by  W.   S.  Mitcham  and  J.   R.  Gerhardt    Final 
rept.  on  Contract  AF  19(604)3498.    30  Apr  60.   19d 
GRD-TR-60-283. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  442 

This  report  gives  a  broad  survey  of  the  operating, 
design  and  data  utilization  features  of  the  meteoro- 
logical tower  system. 


Free  U.  of  Berlin  (Germany). 
WIND  AND  DENSITY  DISTRIBUTION  IN  THE  FREE 
ATMOSPHERE,    Final  technical  rept.  for  15  Apr  59- 
15  Apr  60  on  Contract  DA  91-591-EUC-1124    ri960l 
13p;  AD-238  746.  '  ^ 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  432 

Complete  basic  data  were  compiled  for  a  climatologl- 
cal  study  of  the  free  atmosphere  over  several  Euro- 
pean areas.    The  available  data  were  checked  accord- 
ing to  scientific  principles,  errors  were  corrected  and 
missing  reports  supplemented  as  far  as  possible.   The 
available  sources  d  data  are  of  different  quality:  orif 
inal  recordings  and  evaluations  erf  soundings  are  flrst- 
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'jnking;  such  records  could  only  be  secured  from 
ierlin-Tempelhof.    Publications  based  on  original 
sounding  records  also  give  good  data.    Other  sources, 
^vever,  which  are  mainly  a  collection  of  data  as  re- 
ceived by  radio  or  teletype  facilities,  are  subject  to  a 
variety  of  errors,  among  which  those  arising  with 
ammunication  and  printing  are  the  most  frequent. 
Since  there  is  always  a  deadline  to  be  met,  these 
sources  contain  all  kinds  of  other  errors  in  addition. 
Thus,  a  careful  checking  is  unavoidable.    Even  the 
official  weather  maps  have  often  to  be  completed  in  a 
limited  time  and  quite  frequently  with  incomplete  data 
coverage.    A  subsequent  checking,  therefore,  with 
enough  time  given  the  employ  all  corresponding  scien- 
tific principles,  would  result  in  a  considerable  im- 
provement of  the  basic  data. 


Hawaii  Inst,  of  Geophysics    [Honolulu] 
TROPICAL  METEOROLOGY:   RESEARCH  AND 
TEACHING,  by  C.  S.   Ramage.    Final  rept.  for 
16  Aug  56- 15  Mar  60  on  Contract  AF  19(604)1942. 
May  60,  30p.  21  refs.  AFCRC- TR- 60- 249. 
Order  from  LC  mi$2.  70.  phS4.  80  PB  149  082 

Investigations  were  made  into  problems  of  evtipotrans- 
piration.  typhoon  development  and  movement,  geo- 
strophic  winds,  analysis  of  wind- weather  relationships. 
forecasting  of  uj^r  winds,  and  the  compilation  of  a 
most  extensive  Pacific  and  Far  East  synoptic  data  file. 
Classes  in  Advanced  Tropical  Meteorology  were  at 
attended  by  experienced  U.  S.  Government  and  SEATO 
meteorologists. 


Ionosphere  Research  Lab. .  Pennsylvania  State  U. , 

University  Park. 

IONOSPHERIC  ELECTRON  DENSITIES  FOR 
WASHINGTON  D.  C,    PANAMA,   TALARA,    AND 
HUANCAYO  FOR  OCTOBER-NOVEMBER-DECEM- 
BER. 1958.  by  E.  R.  Schmerling.    Scientific  rept. 
no.  136  on  Ionospheric  Research.  Contract 
AF  19(604)3875.    I  Aug  60.  262p.  3  refs.   GRD-TN- 
60-497. 
Order  from  LC  mi$I1.10.  ph$41.10        PB  149  790 

See  also  PB  142  411 


Lees,  Sidney.  Cambridge.  Mass. 
STUDY  ON  WIND  SHEAR  MEASUREMENTS,  by 
Sidney  Lees.    Final  rept.  for  1  Apr  57-30  Apr  58  on 
Contract  DA  36 - 039 -sc- 7 3204.    31  May  58.   140p. 
5  refs.  AD- 203  442. 
Order  from  LC  mi$6.  90.  ph$21.  30  PB  149  409 

The  first  chapter  is  a  statement  of  the  concepts  and 
limitations  of  wind  shear  measurement  in  the  atmos- 
phere.   The  range  of  wind  shear  is  estimated  to  be 
0.001  to  0.  1  inverse  seconds.    The  uncertainty  of  wind 
shear  measuring  systems  should  be  no  greater  than 
0.0O1  inverse  seconds.    The  second  chapter  reviews 
the  work  included  in  previous  reports.    The  wind  shear 
probe  is  described  in  Chapter  3.    A  program  for  de- 
veloping the  wind  shear  probe  is  given  in  Chapter  4. 
Various  aspects  of  the  theory  are  presented  in  Chapters 
5,6, 8,  9  and  10.    Multiple  airborne  vehicle  systems 
are  discussed  in  Chf^ters  7.   12.  and  13.    A  theory  has 
been  developed  based  on  second  differences  that  offers 
the  possibility  of  measuring  the  change  in  displacement 


between  two  targets.    The  information  can  be  obtained 
directly  in  Cartesian  coordinates,  so  that  all  nine 
components  erf  the  velocity  variation  matrix  can  be 
computed.    A  program  is  presented  in  Chapter  7  for 
further  work  in  this  area. 


MacDonald  Physics  Lab. ,  McGill  U.  (Canada). 
THE  QUANTITATIVE  DISPLAY  OF  RADAR 
WEATHER  PATTERNS  ON  A  SCALE  OF  GREY,  by 
T.  H.  Legg.  Doctoral  thesis.   Rept.  on  Contract 
AF  19(604)6617.  June  60,  117p.  28  refs.  Stormy 
Weather  Group  Scientific  rept.  no.  MW-31;  AFCRC- 
TN-60-466. 
Order  from  LC  mi$6.00,  ph$18.30  PB  149  167 

At  100  miles  range ,  radar  can  detect  variations  of 
10*  in  rainfall  intensity;  the  signals  cover  64  db  in 
power  oif  which  many  radars  can  display  less  than 
16  db  at  a  time.   Equipment  has  been  designed  and 
studied  which  displays  successive  factors  of  signal 
power,  corrected  in  a  known  way  for  distance,  as 
equally  discemable  steps  of  grey .  One  gain  control 
adjusts  the  factors  to  display  at  a  given  time  all  or  a 
chosen  fraction  of  the  64  db.  The  control  is  inserted 
between  a  logarithmic  receiver  and  an  exponential 
amplifier.  Photographs  of  a  radar  screen,  corrected 
optically  to  improve  uniformity,  have  enough  contrast 
for  seven  grey  steps  .  A  test  pattern  appears  in  each 
picture     (Author) 


McGiU  U.  (Canada). 
TEMPERATURE  AND  WIND  FREQUENCY  TABLES 
FOR  EURASIA.  VOL.  2.  APRIL- JUNE,  by  J.  N.  Ray- 
ner.    Kept,  cm  Contract  DA  19-129-qm-1447.  May  60, 
209p.  Arctic  Meteorology  Research  Group  Pub.  in 
Meteorology  no.  20. 
Order  from  LC  mi$9.  30,  ph$3I.  80  PB  148  325 

See  also  PB  148  324 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
CLOUD  SHIELD  AND  RADAR  PRECIPITATION  ECHO 
RELATIONSHIPS  WITH  SATELLITE  APPLICATIONS, 
by  F.  L.  Ludwig  and  R.  E.  Nagle.   Scientific  rept. 
no.  1  on  Contract  AF  19(604)5982.   Apr  60,  106p. 
6  refs.   AFCRC-TN-60-478. 
Order  from  LC  mi$5.70,  ph$l6.80         PB  149  791 

Fifteen  mid-United  States  composite  radarscope 
pictures  are  presented  showing  radar  precipitation 
echoes,  frontal  positions,  and  total  cloud  cover. 
These  are  accompanied  by  analyses  of  the  low,  mid 
die.  and  high  cloud  shields.  Thirteen  other  composites 
from  West  Coast  and  Picket  Ship  piaures  are  pre- 
sented in  an  Appendix.   These  laner  are  without  cloud 
analyses.  Three  strip  composites  using  radarscope 
pictures,  taken  during  aircraft  reconnaissance  flights 
over  the  eastern  Pacific,  are  included  with  their  cor- 
responding cloud  and  frontal  analyses.   The  fifteen 
cloud -analyzed  continental  compoeites  and  the  recon- 
naissance composites  are  discussed  in  the  text  with 
respect  to  the  cloud- precipitation  relationships.  The 
probable  chararteir  of  satellite  phocograjrfis  is  dis- 
cussed.  Characteristics  of  the  cloud  patterns  which 
seem,  from  the  composite  analyses,  to  be  associated 
with  precipiution  or  storm  systems  are  discussed  in 
terms  of  the  likelihood  that  they  could  be  discerned 
from  satellite  photographs.   (Author) 
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Texas  A.  and  M.  Coll ,  College  Station, 
FORECASTING  MICRCMETEOROLOGICAL 
VARIABLES,  by  Guy  A.  Franceschinl.  Final  rapt,  on 
Contract  AF  19(604)2250.  Dec  59,  73p.  4  refs. 
Reference  59-9F;  AFCRC-TR-60-225. 
Order  from  LC  miV4.  50,  ph$12.  30  PB  149  DIG 

An  objective  evaluation  was  conduaed  on  the  utility  of 
a  specialized  analogue  for  micrometeorology.  Values 
erf  parameters  simulated  by  the  computer  are  com- 
pared with  values  observed.    Parameters  of  concern 
were:  air  temperature  &t  a  height  equal  to  the  rough- 
ness parameter  (zq);  air  temperature  at  2  m;  temper- 
ature difference  between  1/2  m  and  4  m;  wind  speed 
at  2  m;  vapor  pressure  at  2  m;  and  relative  humidity 
at  2  m.    Results  are  shown  in  graphs  of  simulated  and 
observed  values  as  a  function  of  time,  and  tables  of 
statistical  parameters  of  the  verification.    Compari- 
sons were  made  for  fiv«  (5)  different  periods  involving 
four  (4)  locations.    The  locations,  all  in  Texas, 
represented  appreciably  different  surfaces.    Meteoro- 
logical conditions  were  varied  and  included  the  follow- 
ing air  mass  types:  arctic,  maritime  polar,  continen- 
tal polar  and  maritime  q-opical.    A  brief  description 
0*  each  site  with  a  summary  of  its  attendant  meteoro- 
logical conditions  is  givfcn.    (Author) 


^fcn. 


Texas  A.  and  M.  Collj,  College  Station. 
MICROMETEOROLOGICjlAL  OBSERVATIONS  OVER 
NON-IDEAL  SURFACES,  by  Guy  A.  Franceschinl. 
Scientific  rept.  no.  1  on  Contract  AF  19(604)2250. 
Dec  59,  197p.  1  ref.   R^erence  59-6S;  AFCRC-TN- 
60-254. 
Order  from  LC  mi$8.7d,  ph$30.30  PB  149  009 

The  measurements  repooted  herein  were  made  pri- 
manly  for  the  purpose  <^  furnishing  a  basis  for  the 
evaluation  of  an  analogue  computer  designed  to  simu- 
late certain  micrometeorological  parameters  in  the 
"surface  layer"  of  the  atmosphere.  A  secondary  pui- 
pose  for  making  the  observations  was  to  furnish  data 
on  conditions  over  micr(>meteorologically  non-ideal 
surfaces,  (Author) 


Woods  Hole  OceanograJ>hic  Institution,  Mass. 
MARINE  METEOROLOGY:   CLOUD  AND  ENVIRON- 
MENT VERTICAL  VELOCITIES,   TEMPERATURES, 
HUMIDITIES  AND  WATtR  CONTENTS  ASSOCIATEL 
WITH  A  SHEAR  ZONE  IN  THE  TRADE  WINDS,  by 
Andrew  F.  Bunker.   Tecfcnical  rept.  no.  44  on  Con- 
traa  Nonr- 1721(00).    Sep  59,  34p.  18  refs.    Reference 
no.  59-42;  AD- 226  030. 
Order  from  LC  ml$3.00,  ph$6.30  PB  148  892 

Airplane  measurements  of  turbulent  and  convective 
vertical  velocities  of  gusts  with  sizes  from  60  to 
6000  m  were  made  during  a  160  km  flight  through  a 
clear  area  and  a  cloudy  shear  zone  at  a  level  about 
50  m  above  cloud  base.   During  the  straight,  level 
flight,  19  parcels,  identified  as  cumulus  clouds,  were 
penetrated.   These  parcels  were  cooler  than  both  the 
shear  zone  air  and  the  clear  air.    Some  clouds  were 
observed  with  only  downttafts  while  others  were  ob- 
served with  internal  ascending  parcels  warmer  than 
the  clood  air.   These  and  other  characteristics  sub- 
stantiate the  concept  of  one  type  of  cumulus  cloud  as  a 
semi -permanent  mass  of  inactive  air  with  occasional 
bubbles  d  buoyant  air.   The  environment  is  nearly  as 


turbulent  as  the  cloudy  air  and  contains  extensive  re- 
gions of  updrafts  and  downdrafts.    An  east-west  shear 
zone  at  1(PN  was  established  by  the  penetration  of  a 
cold  front  into  the  North  Atlantic  Ocean  trade  winda. 
North  of  the  shear  line,  the  air  was  diverging,  sul)- 
siding,  and  forming  an  oval  area  about  100  by  200  In 
which  was  free  of  cumulus  clouds.   The  southern 
boundary  of  this  area  was  defined  by  cumulus  clouda 
building  up  to  2  km.    From  ship  rep)orts  of  wind  veloc- 
ity, the  air  in  the  clear  area  was  found  to  be  subsidiM 
several  tenths  cm  sec'l  while  the  air  of  the  southern 
wall  was  ascending  faster  than  1  cm  sec'l.   The 
divergence  pattern  in  this  area  is  found  to  be  an  ex- 
tension of  a  larger  pattern  covering  a  part  of  the 
North  Atlantic  Ocean.   (Authoi ; 
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American  Geographical  Society,   New  York. 
RECENT  GLACIER  VARIATIONS  IN  SOUTHERN 
SOUTH  AMERICA,  by  Donald  B.   Lawrence  and 
Elizabeth  G.   Lawrence.    Technical  rept.  on  Amerioj 
Geographical  Society  Southern  Chile  Expedition,  1959 
Contract  Nonr-641(04).    Sep  59,  52p.  37  refs. 
AI>227  124. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  148  893 

Contents: 

Glacier  Fitz  Roy 

Glacier  San  Rafael 
The  historical  evidence  of  glacier  variation 
The  topographic  and  biologic  evidence 

Tree  ring  studies 
Development  of  vegetation  following  recession  of 
glaciers 

Glacier  Del  Rio  Manso 

Comparison  with  Ameghino  glacier,  Argentina 

Army  Snow  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette,  111. 

EXPERIMENTAL  STUDY  OF  FROST  HEAVING,  by 

Akira  Higashi.    Rept.  on  Dynamics  of  Frost  Heaving. 

Aug  58,  24p.  6  refs.    Research  rept.  45;  AD- 214  672. 

Order  from  LC  mi$ 2.70,  ph$4.  80  PB  147  353 

Laboratory  studies  on  the  effects  of  the  soil-tempera- 
ture regime  on  the  type  of  ice  segregation  and  the  rate 
of  frost  heaving  are  described  in  detail,  and  the  re- 
sults are  analyzed  quantitatively  on  the  basis  of  ther- 
modjmamic  and  hydraulic  theory,  assuming  that  suc- 
tion is  created  by  ice  formation.  The  heaving  rate 
varied  with  the  type  of  ice  segregation,  which  in  turn 
depended  on  the  rate  of  frost  penetration.    Ice-fila- 
ment layers  or  sirloin-type  freezing  were  observed* 
low  penetration  rates  and  concrete -type  freezing  at 
high  penetration  rates.   The  heaving  rate  decreased 
with  increasing  frost -penetration  rate,  and  varied,  iJ 
the  case  of  filament-type  freezing,  according  to  the 
amount  erf  sensible  heat  lost  at  the  freezing  interface. 
The  sensible  heat  Toss  was  0.62  cal/cm-sec  in  the 
case  at  maximum  heaving  (7  mm/day);  higher  valuei 
resulted  in  thermal  conditions  favoring  sirloin-type 
freezing.   The  moisture  content  of  frozen  soil  was 
found  to  be  related  to  the  heaving  ratio,  inasmuch  ai 
the  amount  of  heaving  is  anributed  to  the  amount  of 
segregated  ice.   (Author) 
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Armv  Snow  Ice  and  Perniafrost  Research  Esiablish- 

inent,  Wilmette,   111. 
-HE  FLOW  LAW  FOR  ICE,  by  T.   R.  Butkovich  and 

IC  Landauer.    Rept.  on  Mechanics  of  Plastic  Defor- 
mation on  Ice,  Aug  59,   lip.   18  refs.   Research  rept. 
jt  AD-235  263. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  131 

ITie  results  of  laboratory  creep  tests  in  a  shear  appar- 
iius  at  15°C  on  2  X  2  x  3/8  in.  samples  of  commercial 
ice,  artificial  single  crystals,  and  6  types  of  ice  from 
jie  Greenland  Ice  Cap,  at  shear  stresses  of  about 

5-3  kg/cm^  are  reported.    Some  uniaxial  tests  were 
aade  at  stresses  from  6-28  kg/cm^  to  supplement 
the  shear  tests.    Creep  data  could  usually  be  represented 
approximately  by  one  or  more  linear  sections  on  a  log- 
jeformation  vs  log-time  plot.    The  linear  sections  of 
;ne  double  logarithmic  curve  imply  a  creep  curve  of  the 
form  i  =  ci^,  where  C  is  the  strain.    For  all  samples 
tested,  except  single  crystals  sheared  in  easy  glide,  m 
averaged  0.  5  for  shear  deformations  up  to  about  l%and 
approached  unity  for  more  deformation.    For  single  ice 
crystals  oriented  for  easy  glide,  m  averaged  1.  7,  im- 
plying a  strain  softening.    Single  crystals  oriented  for 
turd  glide  behaved  similarly  to  polycrystals,  indicating 
a  rate- controlling  process  such  as  dislocation  climb. 
For  all  but  single  easy-glide  crystals,  the  minimum 
creep  rate  was  tangent  to  the  deformation  curve  at  the 
end  of  the  experiment.    Creep  rates  for  single  easy- 
glide  crystals  were  several  hundred  times  larger  than 
for  the  other  crystals,  the  flow  laws  being  similar. 
(Author) 


Army  Snow  Ice  and  Perniafrost  Research  Establish- 
ment, Wilmette,  111. 

MECHANICAL  PROPERTIES  OF  SINGLE  CRYSTALS 
OF  ICE.    PART  1.    GEOMETRY  OF  DEFORMATION, 
by  Ukichiro  Nakaya,    Rept.  on  Thickness  and  Strength 
of  Ice  Surface  Layers.    Oct  58,  94p,   19  refs.   Research 
rept.  28;  AD- 2 16  992. 
Order  from  LC  mi$5.  40.  ph$15.  30  PB  147  352 

Bending  tests  were  p>erformed  on  nearly  300  rectangular 
bars  of  glacier  ice  cut  from  large  single  crystals  (up  to 
16  in. )  at  varying  orientations,  and  deformation  was 
studied  through  measurements  of  vertical  displacement 
of  a  median  loaded  wedge  by  means  of  a  screw  micro- 
meter.   The  phenomena  observed  can  be  explained  by 
assuming  that:  single  crystals  of  ice  have  a  layer  struc- 
ture stacked  in  the  direction  of  the  optic  axis;  plasticity 
IS  due  to  gliding  between  these  elementary  layers;  a 
small- angle  boundary  is  likely  to  occur  at  the  point  of 
intense  stress  concentration  and  the  elementary  layer 
IS  flexible  but  not  stretchable. 


Army  Snow  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette,   111. 

ON  THE  MECHANICAL  PROPERTIES  OF  SEA,    ICE 

THULE,    GREENLAND,   1957,  by  T.   R.   Butkovich. 

Aug  59.  27p.  6  refs.   Research  rept.  54; 

AD-235  872. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  130 

The  investigations  on  sea  ice,  conducted  at  Thule, 
Greenland,  during  February  and.March  1957  included: 
unconfined  compressive  strength,   ring  tensile 
strength,  and  flexural  strength  tests  on  simple  beams 
for  borth  horizontal  and  vertical  test  specimens. 


Additional  tests  were  made  to  determine  the  modulus 
of  elasticity  with  the  simple  beams  in  flexure.    Tests 
were  also  made  for  creep  in  uniaxial  compression. 
Although  there  is  a  high  scatter  of  results,  a  depend- 
ence of  strength  and  creep  cm  temperature  and  brine 
volume  is  evident.    Higher  compressive,  tensile,  and 
flexural  strengths,  along  with  higher  values  of  the 
elastic  modulus  were  obtained  at  lower  temperatures 
or  brine  volumes.    The  minimum  creep  rate  de- 
creases with  decreasing  temperature  and  brine  volume.* 
(Author) 


Army  Snow  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette,  111. 
SEISMIC  SURVEY  1957,  THULE  AREA,  GREEN- 
LAND, by  Hans  Roethlisberger.   Rept.  on  Approach 
Roads,  Core  Drilling  in  Permafrost,  and  Elastic  and 
Visco- Elastic  Propenies  of  Snow  and  Ice.    Sep  59,   17p. 
10  refs.    Technical  rept.  64;  AD-235  203. 
Order  from  LC  mi$2.  40.  phS3.  30  PB  149  125 

Seismic  reflection  soundings  were  carried  out  in  the 
vicinity  of  Camp  TUTO,  Thule,  Greenland,  on  the  edge 
of  the  ice  cap.    Ice  thicknesses  ranging  from  200  to 
800  ft  were  determined.    With  a  short  shot  point  to 
geophone  distance  only  sporadic  results  could  i>e  ob- 
tained, while  with  a  long  distance,  tp  to  3.  5  times  the 
ice  thickness,  very  strong  reflection  signals  were  re- 
corded.   Evidence  was  found  that  some  of  the  reflec- 
tions did  not  occur  at  a  single  clear  interface,  indicat 
ing  the  presence  of  alternate  layers  of  moraine  and  ice 
at  the  bottom  of  the  ice  cap.    At  one  location,  where 
the  result  of  the  seismic  sounding  could  be  compared 
with  drilling  results,  the  error  was  found  to  be  less 
than  10  ft,  the  depth  at  the  place  being  about  200  ft. 
Later  reflection  signals  on  the  seismic  records  are 
analyzed  by  means  of  a  master  chart.    The  usefulness 
of  the  refraction  method  was  established  along  the  ice 
tunnel.    (Author) 


Army  Show  Ice  and  Permafrost  Research  Establish- 
ment, Wilmette,   111. 
SOME  STRUCTURAL  PROPERTIES  OF  GREENLAND 
SNOW,  by  Alfred  Fuchs.    Rept.  on  Structure  of  Snow 
and  Ice.    Dec  59,  28p.  7  refs.   Research  rept.  42. 
Order  from  LC  mi$2.  70,  phH  80  PB  149  129 

The  results  of  petrofabric  studies  in  the  laboratory  on 
5  samples  of  high-density  snow  collected  in  1954    and 
1955  at  depths  of  8.  0,   15.  5,  23.  0,  34.  2,  and  46.  3  m 
in  a  pit  at  Site  2  are  reported.    The  porosity  of  the 
samples,  the  number  of  grains /sq.  cm,  the  mean 
number  of  adjacent  grains  per  grain,  the  mean  grain 
cross  section,  the  size  distribution  of  grain  cross 
sections,  and  the  orientation  of  ^-axes  were  deter- 
mined from  enlarged  photomicrograjrfis  <rf  thin  sec- 
tions, using  reflected  light  and  transmitted  polarized 
light.    The  number  of  adjacent  grains  per  grain,  the 
ratio  of  free  to  occupied  grain  surface,  and  the 
sphericity  clearly  depended  on  porosity  and  on  each 
other.    There  was  no  strong  relation  between  these 
data  and  the  number  of  grains /sq.  cm.  .  Hence,   the 
structure  of  high-density  snow  can  be  satisfactorily 
described  by  the  porosity  and  the  number  of  grains /sq 
cm.    Conclusions  from  a  two-dimensional  thin  section 
can  be  applied  to  a  spatial  sample  only  if  the  sample 
is  isotropic  by  strau.  (Author) 
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Army  Snow  Ice  and  Peritiafrost  Research  Establish- 
ment, Wilmette,   111. 

STRENGTH  DATA  ON  LfKE  ICE,  by  Guenther  E. 

Frankenstein.    Rept.  on  Biearing  Capacity  of  Floating 

Ice  Sheets.    Dec  59,  24p.    Technical  rept.   59. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  124 

The  results  of  in-place  caintilever  beam  tests  and 
small -beam  tests  with  ceiter  loading,  conducted  in 
1956-57  on  lake  ice  in  Mitinesota,  Wisconsin,  and 
Michigan,  are  reported;  the  testing  procedures  and 
equipment  used  are  described;  and  the  data  are  tabu- 
lated and  graphed.    The  tejsts  were  made  on  clear  ice. 


snow- ice  (dense,  medium^ 


and  rough),  and  a  combina- 


tion of  clear  ice  and  snow  ice. 


Army  Snow  Ice  and  Pern^frost  Research  Establish- 
ment,  Wilmene,  111. 
VI SCO- ELASTIC  PROPERfHES  OF  PROCESSED 
SNOW,  by  Ukichiro  Nakayia.   Rept.  on  Elastic  and 
Visco-Elastic  Properties  of  Snow  and  Ice.   Sep  59, 
26p.  6  refs.  Research  rept.  58;  AD-235  329. 
Order  from  LC  mi$2.70.  ^4.80  PB  149  133 

The  results  c€  investigaticjns  at  Site  2  (Greenland)  on 
rectangular  samples  of  Pet^r  snow  (2x20x1.0-  1.6  cm) 
of  varying  ages  are  reponjed ,  and  the  methods  of 
study  are  described.   Youiig's  modulus  was  obtained 
from  the  frequency  of  resonance  vibration  and  viscos- 
ity from  the  rate  of  damping .  using  a  new  visco-elas- 
tic  meter.   A  simple  relation  was  obtained  between 
Young's  modulus  and  density  when  the  specimens 
were  grouped  according  tol structure,  and  the  re- 
sults of  the  experiments  w^re  analyzed  for  each  of 
the  groups .  taking  age  as  *ie  parameter.   Peter  snow 
2-3  yr  old  had  almost  the  ^ame  modulus  of  elasticity 
as  snow  naturally  compactkl  for  10  yr.  The  modulus 
of  elasticity  vs  density  cur^e  for  new  Peter  snow  was 
similar  to  that  of  naturally  compacted  snow,  except 
that  the  absolute  value  of  tl  e  modulus  of  elasticity 
was  smaller  for  the  same  censity.   Young's  modulus 
however,  increased  with  ti  ne,  and  the  curve  ap- 
proached that  of  naturally  compacted  snow.  When  the 
grain-size  distribution  was  heterogeneous.  Young's 
modulus  was  larger  than  fo|r  naturally  compacted 
snow  of  the  same  density.    VIechanical  vibration 
immediately  after  process!  ig  effected  an  increase  in 
snow  density,  but  did  not  accelerate  age  hardeninc 
(Author)  *  ■ 


Barodynamics,   Inc. 
EXCAVATIONS  IN  FROZEN  GROUND.    PART  IL 
EXPLOSION  TESTS  IN  FRbZEN  GLACIAL  TILL, 
FT.    CHURCHILL,   by  C.   Mr.   Livingston  and  Glenn 
Murphy.    Final  rept.  on  Cohtract  DA  11-190-ENG-17, 
July  59,  43p.  8  refs.   S1PR^  rept.  30;  AD-233  474. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  121 

Explosion  tests  were  conducted  in  frozen  ground  near 
Fort  Churchill,  Manitoba,   Canada,  as  an  extension  of 
previous  tests  In  Keweenaw  silt.    Atlas  60  Percent 
Straight  Gelatin  Dynamite,  Demolition  Block  M5  Com- 
position C-3,  and  Atlas  Coalite  7S  Ammonia- Base 
Permissible  Dynamite  were!  used  as  the  explosives  in 
amounts  ranging  from  0.  5  tb  20  lb.    Approximately 
150  craters  were  produced.]  The  charges  were  cylin- 
drical with  height -diameter  ratios  ranging  from  0.  12 
to  9, 12,   but  the  majority  w(!re  In  the  interval  between 
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2.  5  and  4.  0,    The  depths  of  c>iarges  varied,   some 
being  quite  shallow  and  others  sufficiently  deep  that  no 
surface  effect  was  observed.    In  general  the  results 
verify  scaling  laws  and  show  that  the  critical  depth 
varies  as  the  cube  root  of  the  weight  of  charge.    Con- 
sistent differences  in  performance  of  the  explosives 
were  observed.    The  shape  of  the  charge  also  influ- 
enced the  results,  but  scatter  of  the  data  preclude  es- 
tablishing conclusive  trends  of  the  Influence.  (Author) 
(See  also  PB  124  727) 


Denver  U.  ,  Colo. 
TEMPERATURE  DISTRIBUTION  OF  SNOW  WITH 
GAMMA  RAY  RADIATION,  by  Chi  Tien.    Rept.  on 
Thermal  Properties  of  Snow  and  Ice.    Rept.  on  Con- 
tract DA  11-190-ENG-34.    Jan  60,  7p.   2  refs.   SIPRE 
Research  rept.   67;  AD- 237  172. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  135 

The  temperature  distribution  in  snow  subjected  to 
gamma  radiation  from  an  operartng  nuclear  reactor 
is  analyzed  mathematically,  assuming  that  the  effect 
d  radiation  is  equivalent  to  a  continuous  heat  source, 
the  intensity  of  which  is  a  function  of  the  radial  dis- 
tance  from  the  reactor.    Steady- state  solutions  are 
derived  for  two  cases:  when  the  radial  distance  is 
13  ft  and  when  it  is  19.1  ft.  The  results  indicate  that 
the  temperature  of  the  snow  in  certain  regions  in  the 
several  feet  immediately  below  the  foundation  will 
exceed  the  design  limit  of  20F.    Increasing  the  shield- 
ing of  the  reactor  will  reduce  the  snow  temperature. 
Other  possible  ways  to  reduce  the  snow  temperature 
include  the  use  bf  refrigeration  coils  and  the  forcing 
of  atmospheric  air  through  the  snow.  (Author) 


Engineer  Corps,  Washington,  D.  C. 
GREENLAND  ICE  CAP  RESEARCH  PROGRAM. 
STUDIES  CONDUCTED  IN  1955-1957.  VOL.   L  June60, 
254p.  7  refs. 
Order  from  LC  mi$ll.  10,  ph$39.  60  PB  149  194 

Contents: 

Trafficability  of  snow,  Greenland  stidies,   1955-1957. 

AEWES  TM-3-414,   rept.  no.   3.    Also  available 

separately  as  PB  149  196,  ml$8.  10.  ph$27.  30. 
Glaciological  investigations  in  the  Tuto  area  of 

Greenland,   1960,  SIPRE  TR-47. 
Snow  beams  and  abutments  using  Peter  snow,   1959. 

SIPRE  TR-55. 
(See  also  PB  146  022) 


Geodesy 

Aeronautical  Chart  and  Information  Center, 

St.  Louis,  Mo. 
COMPUTATION  OF  SHORAN  DISTANCE.   Jan  60  (Re- 
vised), 99p.  56  refs.   ACIC  Technical  rept.  no.  76, 
rev.,  supersedes  PB  139  981. 
Order  from  LC  mi$5.40,  ph$15.30         PB  149  880 

This  report  is  concerned  with  computations  al  the  dis- 
tances between  shoran  ground  stations  and  the  airborne 
shoran  transmitter  receiver.   It  takes  account  of  such 
parameters  as  the  hei^t  of  the  aircraft  above  the 
earth  and  the  curve  of  the  elearonic  wave  path  in  the 


innosphere;  however,  it  does  not  consider  other  ele- 
ments of  the  bombing  problem  such  as  ballistic  tra- 
jectories, wind  velocity,  etc. 


Naval  Photographic  Interpretation  Center, 

Washington,  D.  C. 

EXPLIQT  INTERIOR- EXTERIOR  ORIENTATION  OF 
THE  CAMERA  IN  SPACE,  byE.  L.  Merritt. 
9Aug50,  24p.  1  ref.  Rept.  no.  121-50. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  824 

This  report  released  for  sale  to  the  public  25  Aug  60, 

The  purpose  of  this  paper  is  to  describe  an  explicit 
solution  to  the  elements  of  interior  and  exterior 
orientation  of  the  camera  in  space.   This  solution  is 
presented  (1)  as  an  expedient  means  of  obtaining 
camera  data  in  the  field  and  (2)  as  a  means  of  partially 
answering  the  questions  posed  above. 


Naval  Photographic  Interpretation  Center, 

Washington,  D.  C. 

EXPLICIT  EXTERIOR  ORIENTATION  OF  THE 
CAMERA  IN  SPACE,  byE.  L.  Merritt.   20  Apr  51 , 
12p.  3  refs.  Rept,  no.  105-51. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  826 

This  report  released  for  sale  to  the  public  25  Aug  60. 

Exterior  orientation  of  the  camera  in  space  is  de- 
fined as  the  determination  of  the  space  coordinates 
(XL,  YL,  ZL)  of  the  lens  and  the  space  orientation 
(tilt,  swing,  azimuth)  of  the  camera  coordinate  sys- 
tem with  respect  to  a  geographic  coordinate  system. 
The  solution  described  in  this  papjer  is  an  implicit 
ooe,  in  that  functions  of  the  elements  of  exterior 
onentation  are"uniquely  determined  with  the  given 
data  without  recourse  to  iteration.  The  explicit  func- 
tions are  then  equated  directly  for  the  desired 
unknowns . 


Naval  Photograp)hic  Interpjretation  Center, 

Washington,  D.  G. 
EXTERIOR  ORIENTATION  BY  ITERATION,  by 
Everett  L.  Merritt.    30  May  51,  18p.  13  refs.    Rept. 
DO.  117-51. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  827 

This  report  released  for  sale  to  the  public  25  Aug  60. 

Two  solutions  are  given  in  this  report;  each  requires 
three  imaged  survey  stations  in  conjunction  with 
cenaln  approximations:  (1)  One  is  based  on  a  pre- 
liminary determination  of  the  length  of  the  photo- 
graphic pyramid  edges  by  Finsterwalder's  method  of 
Iteration.   (2)  The  second  is  based  on  a  determination 
of  tilt,  swing,  and  altitude  by  iteration.    Initial  values 
are  approximated  by  any  means  whatsoever. 

Naval  Photographic  Interpretation  Center, 

Washington,  D.  C. 

FOCAL  LENGTH  DETERMINATION  BY  VANISHING 
POINT  METHOD  ON  LOW -OBLIQUE  PHOTOGRAPHY, 
byG.T.  McNeil.   15  Aug  49,  5p.  Rept.  no.  111-49. 
Order  from  LC  mi$l  .80,  ph$l  .80  PB  149  823 

This  repon  released  for  sale  to  the  public  25  Aug  60. 


The  pxirpose  of  this  report  is  to  determine  the  ap- 
proximate focal  length  of  low-altitude  low-oblique 
photography  solely  by  means  of  vanishing  points  .   No 
known  dimensions  are  required.   A  perpendicular  sys- 
tem of  parallel  lines  ,  such  as  streets  and  buildings, 
are  required  in  the  photographic  perspective  to  deter- 
mine two  horizontal  and  one  vertical  vanishing  point. 
Occasionally,  terrestrial  and  aerial  photographs  are 
received  whose  focal  lengths  are  unknown.  This  re- 
port demonstrates  an  elementary  solution  for  this 
special  case.  (Author) 

Naval  Photographic  Interpretation  Center, 

Washington,  D.  C. 
ITERATIVE  DETERMINATION  OF  THE  INTERIOR - 
EXTERIOR  ORIENTATION  OF  THE  CAMERA  IN 
SPACE,  by  Everett  L.  Merritt.    29  Aug  51,   I5p. 
2  refs.    Rept.  no.  126-51. 
Order  from  LC  ml$2.40,  ph$3.  30  PB  149  829 

This  report  released  for  sale  to  the  pxiblic  25  Aug  60. 

See  also  PB  149  824 

Naval  Photographic  Interpretation  Center, 

Washington,  D.  C. 
LATITUDE  DETERMINATION  AND  CAMERA 
CAUBRATION  WITH  STAR  EXPOSURES,  by 
Everen  L.  Merritt,  22  Aug  51,  14p.  Rept.  no.  125-51. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  828 

Tills  report  released  for  sale  to  the  pxiblic  25  Aug  60. 

The  purpose  at  this  report  is  to  describe  a  procedure 
for  determining  latitude  without  chronometer  time 
and  calibration  data  with  plane  calibration  equations 
from  measurements  made  on  star  expxjsure  plates. 

Naval  Photographic  Interpretation  Center, 

Washington,  D.  C. 
STAR  EXPOSURE  METHOD  OF  CAMERA  CALIBRA- 
TION, byE.  L.  Merrin.    15  Nov  50,  51p.  6  refs- 
Technical  Bulletin  131-50.  supersedes  PIC  repts 
nos.  121-48.  124-48.  104-49  and  105-49. 
Order  from  LC  mi$3.60.  ph$9.30  PB  149  825 

This  repon  released  for  sale  to  the  pxiblic  25  Aug  60. 

The  fxirpose  of  this  technical  bulletin  is  to  present  a 
method  of  calibrating  cameras  from  zenithal  expo- 
sures of  stars.  The  method  consists  of  making  expo- 
sures of  the  zenith  and  calculating  the  camera  con- 
stants (Jj^Xj-^y)  and  residual  lens  distortion,  with 
the  plate  and  celestial  coordinates  of  the  stars  imaged 
as  given  data.  The  concepx  of  a  negative  exposure  of 
the  zenith  for  calibrating  purposes  is  illustrated. 
Reasonable  accurate  camera  calibration  data  can  be 
calculated  because  of  the  multiplicity  of  star  images 
and  the  relatively  high  accuracy  of  the  star's  celes- 
tial coordinates . 

Geography 

Coastal  Studies  InsL  ,  Louisiana  State  U.  ,  Baton 

Rouge. 
PROCESSES  OF  DELTAIC  SEDIMENTATION  IN  THE 
LOWER  MISSISSIPPI  RIVER,  by  Frank  A.  Welder. 
Technical  repx.  no.    12  on  Contract  N7onr- 35608, 
1  July  59,  99p.  69  refs.  Contribution  no.  59-7; 
AD- 2 19  944. 
Order  from  LC  mi$5.  40.  ph$15.  30  PB  147  181 
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The  Mississippi  delta  ano  related  alluvial  processes 
are  physiographically  described  and  the  principles  and 
prcxresses  of  deltaic  sedjjmentation  are  analyzed. 
Physiographically  the  ar^a  consists  of  active  and  aban- 
doned river  channels,   th^ir  respective  natural  levee 
ridges  and  inter-levee  basins  and  a  limited  beach  sec- 
tion.   The  problem  was  tp  nvap  and  describe  these  fea- 
tures and  to  study  the  prt)cesse8  of  nature  by  which 
they  were  created.    A  restricted  area  of  active  deltaic 
sedimentation  was  perio4ically  subjected  to  concen- 
trated field  observation.    The  results  make  it  possible 
to  understand  many  of  th^  processes  associated  with 
the  formation  of  the  Mississippi  delta,  as  well  as  the 
hydraulic  and  sedimentary  principles  involved. 
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Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
A  QUANTITATIVE  SYSTEM  FOR  CLASSIFYING 
LANDFORMS,  by  Walter  F.  Wood  and  Joan  B.  Snell. 
Feb  60,  24p.  5  refs.   Tethnical  rept.  EP-124; 
AD- 233  221.  I 

Order  from  LC  mi$2.70j  ph$4.80  FB  149  763 


A  landform  classificatiod  system  based  on  quantitative 
terrain  data  was  devised,  and  tested  in  a  part  of 
Central  Europe.    Measuriements  for  6  terrain  factors  - 
grain,  relief,  average  elevation,  elevation-relief 
ratio,  average  slope  and  slope  direction  changes  - 
we*e  taken  for  413  sample  areas  within  a  larger  area 
of  over  100,000  square  miles.   The  individual  samples 
were  grouped  into  25  homogeneous  regions  in  accord- 
ance with  the  similarity  of  the  above  measurements. 
A  map  of  Central  Europe  delineating  these  25  regions 
was  drawn  and  was  found  to  compare  favorably  with 
jjhysiographic  maps  of  the  same  area  drawn  solely 
from  qualitative  interpretations.   The  similarity  of 
the  quantitatively -descritjed  landform  regions  with 
those  described  qualitatirely  is  further  procrf  of  the 
validity  erf  quantitative  terrain  analysis  and  demon- 
strates the  usefulness  of  earlier  qualitative  geo- 
graphic work.   (Author) 


Geplogy 


Armour  Research  Fountlation,  Chicago,  111. 
FEASIBILITY  STUDY  OP  A  MAGNETIC  FIELD 
SURVEY  TO  1  GAMMA,  by  D.  E.  Wiegand.    Rept. 
no.  1  (Final)  on  Contraa  DA  44-009-eng-1103. 
23  Oct  53,  declassified  l6  May  58,  12p.  7  refs.   ARE 
Proj.  no.  A  037-1;  AD-162  097. 
Order  frcm  LC  mi$2.  40,  ph$3.  30  PB  150  212 

This  report  released  for  bale  to  the  public  15  Sep  60. 

A  system  for  surveying  tfce  total  magnetic  field  vector, 
to  a  limiting  and  relative  accuracy  of  Iv  is  described. 
The  following  points  represent  the  desired  goal  of  a 
magnetic  field  survey:  (1)  contour  map  of  total  field 
strength,  (2)  contour  map  of  vertical  component  of 
field  strength,  (3)  points  to  be  measured  and  plotted 
every  6  in.  where  rate  erf  change  of  field  strength  with 
distance  equals  or  exceeds  2v  per  ft  or  where  gradi- 
ent is  less  than  2\  per  ft  points  are  to  be  plotted  at  ly 
spacings,  and  (4)  sensitivtity  of  measurements  at  1-y. 


The  detecting  device  must  be  an  instrument  which 
lends  itself  to  the  requirements  of  field  survey  work 
namely  portability,  mechanical  ruggedness,  ease  erf 
operatiem,  quick  setup  time,  and  detection  of  field  at 
or  close  to  the  earth's  surface.   The  most  likely  in- 
strument adaptable  to  the  proposed  survey  is  the 
AN/ASQ-3A  magnetic  airborne  detector.   The  instru- 
ment aligns  to  and  measures  the  total  component  of 
the  earth's  field.  The  data  would  consist  of  continu- 
ous profiles  erf  texal  magnetic  field  erf  fixed  length 
which,  when  indexed  and  laid  p>arallel  in  proper  order 
and  spacing,  would  permit  immediate  and  adequate 
interpretatiem  for  most  all  investigations.   Magnetic 
anomalies  erf  mines  and  other  e>bject8  could  be 
immediately  determined  by  re- surveys. 


Pennsylvania  State  U. ,   University  Park. 
BIBLIOGRAPHY  ON  METHODS  FOR  DETERMINING 
SOIL  MOISTURE,  by  Mark  D.   Shaw  and  William  C. 
Arble.    Rept.  on  Contract  DA  36-039-sc-78125. 
June  59,   153p.   629  refs. 
Order  from  LC  mi$7.  50,  ph$24.  30  PB  148  336 

This  survey  of  literature  consists  erf  references  to 
technical  paners  and  patents  relating  to  soil  moisture 
determination  and  measurement,  with  abstracts  or 
brief  summaries  of  their  content.    No  attempt  is  made 
to  evaluate  the  work  or  the  methods  described.    Ref- 
erences are  grouped  under  the  principal  methods  erf 
soil  moisture  determination;  chemical,  electrical, 
gravimetric,   lysimeter,  nuclear,  penetrometer, 
tension,  and  thermal.   (Author) 


Oceanography 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
SCIENTIFIC  STUDIES  AT  FLETCHER'S  ICE 
ISLAND,    T-3,   1952-1955,   VOLUME  III,   by  Vivian 
Bushnell.  Apr  60, 122p.   169  refs.  Geophysical  Re- 
search Papers  no.  63;  AFCRC-TR-59-232(3); 
AD-216  815. 
Order  from  OTS  $2.  75  PB  161  939 

Contents: 

Arctic  Ice  Island  and  Ice  Shelf  studies 

Seismic  studies 

Structure  and  stratigraphy  of  T-3  and  the  Ellesmere 
Ice  Shelf 

Petre)graphic  evidence  on  the  source  area  and  age  erf 
T-3 

Macrosce>pic  plant  materials 

Palynological  studies  erf  organic  sediments  and  erf 
coated  slides 

Airborne  viable  micro-organism  spores  collected 
near  sea- level 

Detailed  descriptions  of  rock  specimens 

Details  of  aeropalynological  collection 

Details  of  collecting  and  processing  living  micro- 
organisms 

Mollusks  collected  at  the  surface  erf  the  Ice  Island 

(See  also  PB  161  289.  PB  161  691) 


sso 


Harvard  U.  Div.  of  Engineering  and  Applied 

Physics,  Cambridge,  Mass. 

EDGE  WAVE  MOTION  OVER  A  SHELF,    PART  I,  by 
!(  M.  Durstine.    Rept.  on  Contract  Nonr- 1866(20). 
June  59,  66p.  7  refs. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  258 

The  purpose  of  the  present  paper  is  to  give  an  analysis 
ithe  problem  for  a  hypothetical  e>cean  which  has  con- 
stant depth  B  out  to  a  certain  distance  A  from  the 
shoreline.    Beyond  this  point,  a  constant  but  greater 
Jepth  L  is  assumed.   Thus  the  existence  of  a  conti- 
nental shelf  is  intrcxluced  into  the  analysis.    In  reality 
joth  the  sloping  beach  and  the  shelf  geometries  show 
iiiaracteristics  which  are  observed  in  the  Atlantic 
Ocean  off  the  coast  of  North  America.   The  sloping 
beach  is  particularly  suitable  since  the  wave  forms 
iJeduced  have  been  shown  to  decay  to  a  very  small 
fraction  for  their  shoreline  magnitude  at  distances  out 
10  sea  for  which  the  continental  shelf  still  exists. 


Lamont  Geological  Observatory,  Palisades,  N.  Y. 
SOUNDING  AND  MAGNETOMETER  EQUIPMENT 
FOR  A  DRIFTING  ICE  STATION,  by  A.  C.  Hubbard 
and  B.  Luskin.   Technical  rept.  no.  19  on  Contract 
SObsr-64547.    Dec  59,  31p.  3  refs.   CU-52-59- 
NObsr- 64547 -Geol. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  163 

'"he  major  objectives  of  the  design  were  compactness 
in  size,  weight  and  power,  and  simplicity  of  circuit 
Jesign  and  operation.   The  instruments  described  here 
lave  been  in  successful  and  near -continuous  ojjeration 
since  July  1959  and  provide  a  good  fenindation  for  de- 
sign of  future  instruments  of  this  type. 


Navy  Hydrographic  Office,  Washington,  D.  C. 
PRELIMINARY   REPORT  OF  SOUTHERN  HEMISPHERE 
OCEANOGRAPHY,  by  E.   C.   Stephan.    Rept.   on  Opera- 
tion Deep  Freeze  60  and  Chiper  Oceanographic- 
Hydrographic  Observations.    25  July  60,  7p.   Serial 
5159. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  531 

Two  phases  of  activity  were  conducted.    Phase  I  was 
the  underway  program  and  consisted  of  hourly  or  half- 
hourly  bathythermograph  casts,  continuous  recording 
of  sea  surface  and  shade  air  temperatures,  collection 
of  surface  water  samples,  and  sea  and  swell  (or  ice) 
observations.    Phase  II,  accomplished  while  hove  to, 
consisted  of  standard  oceanographic  stations.    These 
included  the  collection  of  temperature  data  and  sea 
water  samples  at  pre-  selected  depths  extending  from 
sea  surface  to  the  bottom.    Dissolved  oxygen  analysis 
md  salinity  determination  were  completed  on  many 
samples. 


Scripps  Institution  of  Oceanography,  U.  erf  California 

[U  Jolla]. 

FLNAL  REPORT.    Rept.   for  30  June  51-15  Mar  58  on 
Contract  Nonr-233(04).    28  Oct  59,  31p.   76  refs. 
SIO  Reference  59-64;  AD- 230  492. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  149  499 

Summaries  of  papers  related  to  military  oceanography 
of  the  Pacific. 


Woods  Hole  Oceanographic  Institution,  Mass. 
SOUNDINGS,    BOTTOM  PROFILES,    AND  DEEP 
SCATTERING  LAYER  OBSERVATIONS:  ATLANTIS 
CRUISE  247,    JANUARY- JUNE,   1959  FOR  THE  IN- 
TERNATIONAL GEOPHYSICAL  YEAR  OF  1957-1958, 
by  Arthur  R.  Miller.    Rept.  on  Contract  Nonr-2196<0(J. 
[1959]  126p.   Reference  no.  60-16j  AD-237  816. 
Order  from  LC  mi$6.  30,  ph$19.*0        TB  148  126 

Results  from  the  Precision  Graphic  Recorder  com- 
bined with  the  Echo  Sounder,  are  presented  in  this 
report.    These  results  consist  erf  soundings,  both  cor- 
rected and  uncorrected  for  the  speed  of  sound;  bottom 
profiles,  and  rough  interpretations  erf  the  distribution 
erf  deep  seHind  scatterers  throughout  the  voyage. 


Physics  of  the  Atmosphere 


Antenna  Lab.  ,  Ohio  State  U.   Research  Foundation, 

Columbus. 
SURVEY  OF  THE  LITERATURE  ON  TEMPERATURE 
DETERMINATION  AT  ALTITUDES  ABOVE  120,  000 
FEET,  by  James  L.  George  and  William  H.  Peake. 
Rept.  on  Contract  DA  36-039-sc-84516.    15  Feb  60, 
133p.  230  refs.    Rept.  973- 1;  AD- 235  897. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  149  379 

The  first  part  of  this  analysis  provides  a  brief  intro- 
duction to  properties  of  the  atmosphere  above  120,000 
feet,  a  discussion  of  the  concept  of  temperature  at  high 
altitudes,  and  a  review  of  the  several  methods  that  have 
been  used  or  proposed  for  temperature  determination 
in  the  ujjper  atmosphere.    The  second  part  of  the  analy- 
sis consists  of  the  bibliography  proper  (each  entry  con- 
taining an  abstract),  itself  divided  into  thirteen  sections. 
The  first  five  sections  are  concerned  with  properties  of 
the  upi>er  atmosphere,   the  sixth  with  vehicles  for  re- 
search at  altitudes  above  120,000  feet,  and  the  remain- 
der with  the  various  specific  methods  for  temperature 
measurement,  classified  according  to  the  quantity  under 
consideration  (e.  g.  ,  scale  height,  "rotation"  tempera- 
ture, etc. ).    (Author) 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
BALLISTIC  INSTRUMENTATION  AND  SUMMARY  OF 
INSTRUMENTATION  RESULTS  FOR  THE  IGY 
ROCKET  PROJECT  AT  FORT  CHURCHILL,  by  Harold 
Zancanata.    Jan  60,  7^.   10  refs.    Rept.  no.   1091; 
AD-234  338. 
Order  from  LC  mi$4.  50,  ph$l2.  30  PB  147  790 

A  total  of  82  rcx;kets  of  various  configurations  were 
launched.    Of  this  total,  60  rockets  were  instrumented 
with  DOVAP  and  DOVAP  telemetering  and  5  rockets 
with  ballistic  cameras.    Ballistic  instrumentation  per- 
formed well.    Description  of  the  instrumentation  in- 
cluding photographs,  discussion  of  the  difficulties  en- 
countered and  summary  of  ballistic  instrumentation  re- 
sults for  all  instrumented  rockets  are  given.   (Author) 
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Denver  U. ,   Colo. 
WATER  VAPOR  DISTRIBUT10N 
by  David  G.  Murcray,   Frank 
Scientific  rept.  no.  5  on 
24  May  60,  28p.  31  refs. 
Order  from  LC  mi$2.  70, 


ABOVE  90,  000  FEET 
H.  Murcray  and  others. 
AF  19(604)2069. 
AFCRC-TN-60-452. 

80  PB  149  811 


Conttract 


phj4 


3^L  band  of  water  vapor 


The  absorptions  due  to  the  6. 

have  been  measured  for  altitiides  up  to  92,  000  ft.    On 

the  basis  of  these  absorption;  the  humidity  mixing 

ratio  for  the  region  above  92,  > 

lated.    The  calculated  values 

gm/gm  to  3.  4  X  10"*  gm/gm. 

40,  000  to  92,  000  ft  has  also  been  calculated  and  yields 

values  at  least  an  order  of  magnitude  lower  than  the 

valuer  obtained  above  92,000 

there  was  at  least  20  micron i  of  precipitable  water 

above  92,000  ft  over  Alamogcirdo,  New  Mexico  on 

June  19,   1959.    (Author)    (Se^  also  PB  147  647) 


000  ft  has  been  calcu- 
range  from  1.  5  x  10"'* 
The  mixing  ratio  from 


Institute  of  Paper  Chemistry 
A  STUDY  OF  THE  FILTRA' 
ITY  CHARACTERISTICS  OF 
PAPER.    Final  rept.  on 
13  Feb  60.  178p.  6  refs. 
Order  from  OTS  $3.00 


Contract 


,  Appleton,  Wis. 
ION  AND  PERMEABIL- 
IPC   1478  FILTER 
DA  29-044-XZ-549. 
DA$A  1168;  AD-235  318. 
PB  161  917 


A  study  was  made  of  the  filir  ition  and  pressure  drop- 
flow  rate  characteristics  of  IK:  1478  filter  paper  over 
wide  ranges  in  pressure  and  temperature.  The  project 
was  done  in  two  phases:  In  th|e  first, 
designed  and  constructed  for 
of  1/20  atm. ,  a  temperature 
5000ft./min.  at  1/20  atm. 
disperse  spherical  particles  irf  Si02  whose  size  dis 


a  wind  tunnel  was 
operation  at  a  pressure 
of  7^  and  a  flow  rate  of 
The  aerosol  was  mono- 


tribution  function  was  narrow, 
micron.   The  retention  of  IPC 
particles  was  essentially  1005  q.   The  study  revealed  an 
apparently  anomalously  high  diffusion  of  these  parti- 
cles in  air.    In  the  second  phase,  the  wind  tunnel  was 
modified  for  operation  at  temjeratures  down  to  -40*^ 
and  a  generator  for  the  production  of  very  small  (about 
40  A. )  particles  of  aluminum  oxide  was  developed. 
Retention  for  the  aluminum  odde  particles  and  pres- 
sure drop  were  determined  Oi^er  wide  ranges  in  pres- 
sure, temperature,  and  flow  rate.    Data  reduction 
theory  was  developed,  and  applied  to  the  p>ressure 
drop-flow  rate  observations.    Modern  kinetic  theory 
was  applied  to  the  diffusion  o   very  small  particles  in 
a  gas,  and  the  theory  of  diffusion  of  particles  from  a 
streaming  gas  to  the  tube  wall  was  evolved  and  applied 
to  the  estimation  erf  particle  i  ize.   (Author) 


Ionosphere  Research  Lab, 

University  Park. 
CORRELATION  STUDIES  Oil 
Juhani  O.  Oksman  and  Sidney 
rqjt.  no.   132  on  Ionospheric 
/  AF  19(604)4563.    1  May  60,  5 
60-484. 
Order  from  LC  mi $3.  60,  ph$f 


In  studying  the  sporadic  E  rej  ion,  two  approaches  are 
possible:  either  its  world-wids  occurrence,  or  the  be- 
havior of  separate  Es  "clouds"  may  be  studied.    A 
dense  network  of  observing  stations  is  ideally  needed 
for  the  latter  approach.    Sine*  this  network  is  not 
available,  a  statistical  methoc  is  developed  which  gives 


peaking  at  about  0.02 
1478  paper  for  these 


Pennsylvania  State  U. 


THE  Es  REGION,   by 
A.   Bowhill.    Scientific 
Research,  Contract 
p.  15  refs.  AFCRC-TN- 


30 


PB  149  312 


the  average  time  and  space  structure  of  Es  clouds.   Un- 
like conventional  statistical  methods,  allowance  is 
made  for  gaps  in  the  measured  sets  of  values  of  foEs 
caused  by  various  complicating  factors.    The  auto- 
correlation coefficients,  as  functions  of  time  and  space, 
of  a  new  quantity  fiEs,  with  an  assumedCaussian prob- 
ability distribution,   have  been  calculated  from  ob- 
served Es  data.    The  results  indicate  that  Es  clouds 
have  sharp  edges;  that  Es  occurrences  last  frequently 
for  more  than  four  hours;  that  correlation  exists  be- 
tween Es  occurrences  at  places  more  than  700  km 
apart;  and  that  the  direction  of  apparent  Es  movements 
is  random,   with  a  velocity  of  about  70  m/sec.   Further 
use  of  this  method  on  a  world-wide  basis  is  recom- 
mended.   (Author) 


Ionosphere  Research  Lab.  ,  Pennsylvania  State  U  .  . 

University  Park . 
IONOSPHERIC  ELECTRON  DENSIHES  FOR 
WASHINGTON,   D.  C,  PANAMA,  TALARA,  AND 
HUANCAYO  FOR  JULY- AUGUST-SEPTEMBER ,   1958, 
by  E .  R.  Schmerling.   Scientific  rept.  no.   130  on 
Ionospheric  Research,  Contract  AF  19(604)3875. 
1  Mar  60.  252p.  AFCRC-TN-60-444,  AD-237  684. 
Order  from  LC  mi$  11  .10.  ph$39.60  PB   148  124 


See  also  PB   144  164 


Ionosphere  Research  Lab.  .   Pennsylvania  State  U.  . 

University  Park. 
A  PRELIMINARY  STUDY  OF  SUNRISE  EFFECTS  IN 
THE   D- REGION,   by  A.   C.   Aiken.    Scientific  rept. 
no.   133  on  Ionospheric  Research,  Contract 
AF  19(604)4563,  and  National  Science  Foundation 
Grant  G  5939.    1  June  60,   31p.    II  refs.  GRD-TN- 
60-491. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  784 

A  theoretical  determination  is  made  of  the  electron 
density  distribution  in  the  region  between  60  and 
100  km  for  times  around  sunrise.    It  is  shown  that  the 
radiations  responsible  for  ionization  are  Lyman  alpha 
acting  on  NO  and  cosmic  ray  ionization  of  O2  and  N2. 
This  leads  to  a  twilight  D  region  consisting  of  two 
strata.    The  upp)er  layer  is  under  direct  solar  control, 
increasing  as  the  optical  depth  at  Lyman  alpha  de- 
creases.   After  an  initial  increase  due  to  photodetach- 
ment  from  O2  '  the  lower  region,  formed  by  cosmic 
rays,   remains  constant.    A  comparison  is  made  be- 
tween this  model  and  the  behavior  of  the  ionosphere 
deduced  from  low  and  very  low  frequency  radio 
soundings.  (Author) 


Ionosphere  Research  Lab. ,   U.  of  Pennsylvania. 

University  Park. 
STRUCTURE  OF  THE  THERMOSPHERE.   by  Marcel 
Nicolet.    Scientific  rept.  no.   134  on  Ionospheric  Re- 
search,  Contract  AF  19(604)4563.    1  July  60,   82p. 
86  refs.  GRI>TN-60-496. 
Order  from  LC  mi$4.  80,   ph$13.  PO  PB  149  785 

The  vertical  distribution  of  the  density  in  the  thermo- 
sphere,  deduced  from  satellite  observations,   must  be 
explained  by  an  increase  of  the  scale  height  with  alti- 
tude.   An  examination  of  the  interrelationships  between 
the  absolute  values  of  density  in  a  dark  atmosphere 
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and  diurnal  conditions  of  heat  conduction  reveals  that 
the  varying  gradient  of  the  scale  height  above  200km  is 
essentially  due  to  the  decrease  of  the  molecular 
weight,   mg.  of  the  atmospheric  constituents  subject 
to  diffusion.    In  the  night  atmosphere  the  isothermy 
above  a  certain  altitude  (>200km)  is  the  critical  factor 
characterizing  the  vertical  distribution  of  density. 
The  effect  of  diffusion  has  been  clearly  shown  bv 
establishing  a  thermo-isobaric  relation  connecting  the 
temperature  of  the  isothermal  region  with  an  isobaric 
level  where  atomic  oxygen  has  a  specific  concentra- 
tion.   The  gradient  of  temperature  in  a  sunlit  atmos- 
phere is  related  to  the  fraction  of  the  ultraviolet  sun's 
energy  absorbed,   which  determines  the  magnitude  of 
the  variation  of  the  scale  height  with  altitude. 


Johns  Hopkins  U. ,  Baltimore,  Md. 
SONfE  ASPECTS  OF  GEOSTROPHIC  AND  AGEO- 
STROPHIC  SPECTRA  OF   LARGE  SCALE  ATMOS- 
PHERIC PHENOMENA,  by  Arthur  B.  Kahn.    Doctoral 
thesis.    Final  rept.,  vol.  2,  on  Contract 
AF  19(604)2056.    l5  Nov  59,   171p.  44  refs.    AFCRC- 
[TRj-60-260. 
Order  from  LC  mi$8.  10,  ph$27.  30  PB   149  080 

The  techniques  of  spectral  analysis  are  used  to  probe 
some  of  the  details  of  large  scale  atmospheric  turbu- 
lence and  the  role  it  plays  in  the  fundamental  problem 
of  the  general  circulation  of  the  atmosphere.   A  con- 
siderable amount  of  data  at  200  mb  is  presented  and 
compared  with  previously  available  spectra  at  other 
levels.    In  computing  such  data,  it  is  common  praaice 
to  make  use  of  data  at  a  discrete  number  of  points 
around  a  latitude  circle,  and  also  to  use  the  geostro- 
phic  assumption.   The  effects  of  these  procedures  are 
investigated,  and  it  is  found  that  they  are  of  secondary 
importance.    Finally,  the  occurrence  of  contragradient 
fluxes  in  the  atmosphere  is  investigated.    It  is  found 
that  the  direction  of  the  flux  of  dry  enthalpy  is 
explicitly  dependent  solely  upon  the  tilt  with  height  of 
synoptic  systems,  which  must  in  turn  be  related  to  the 
meridional  gradient.   (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif 
SLIDE   RULE  FOR  COMPLrTING  THE  DENSITY  OF 
ATMOSPHERIC  AIR  AT  GROUND  LEVEL,  by  Paul  H 
Miller.    18  Feb  59,  9p.    NOTS  TP-2185;  NAVORD 
rept.  6465;  AD- 21 3  432. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  469 

A  slide-rule  calculator  for  determining  the  density  of 
atmospheric  air  at  ground  level  in  slugs  per  cubic  foot 
IS  described.    Densities  are  determined  as  functions 
of  pressure  (in  millibars),  temperature  (in  degrees 
Fahrenheit)  and  relative  humidity  (expressed  as  a 
percent  and  with  respea  to  water),  and  are  accurate 
to  the  nearest  10-5  8lug8/foot3.   (Author) 


Ohio  State  U.   Research  Foundation.   Columbus 
NUMERICAL  EVALUATION  OF   RADIATION  ERRORS 
OF  RADIOSONDE  TEMPERATURE  ELEMENT 
ML  419  AT  ALTITUDES  UP  TO  150,  000  FEET,  by 
J    H.   Siaw.    Technical  rept.   no.   3  on  Contract 
DA  36-039-SC-78153.    Mar  59.  52p.  7  refs 
AD-218  344. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  148  547 


Typical  and  extreme  values  of  the  daytime  and  night- 
time radiation  errors  (in  'k)  of  the  unshielded  ther- 
mistor temperature  element  ML-419  currently  used 
by  the  U.   S  Army  Signal  Corps  in  radiosonde  sound- 
ings are  evaluated  for  pressure  levels  of  100,   12,  and 
1.  2  mb  (corresponding  to  altitudes  of  about  52,  000 
97,  000  and  149.  000  ft.   respectively)  and  for  atmos- 
pheres of  different  temperature  distributions 
(Author) 


Ohio  State  U.   Research  Foundation,   Columbus 
THEORETICAL  ANALYSIS  OF  RADIATION  ERRORS 
OF   RADIOSONDE  TEMPERATURE  ELEMENTS,  by 
J.   H.   Shaw.   Technical  rept.  no.   2  on  Contract 
DA  36-039-SC-78153.    Jan  59.   58p.   16  refs 
AD-218  342. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  546 

Methods  for  estimating  typical  and  extreme  values  of 
solar  and  thermal  radiation  fluxes  for  different  at- 
mospheric conditions  and  for  altitudes  above  50,  000  ft 
are  formulated.    A  theoretical  investigation  is  then 
made  of  the  factors  which  influence  the  equilibrium 
temperature  of  a  body  in  the  atmosphere  exposed  to 
this  radiation  flux  and  also  exchanging  heat  by  convec- 
tion with  the  surrounding  air.    A  relation  is  then  de- 
veloped from  which  a  numerical  evaluation  of  the 
radiation  error  of  the  ML-419  temperature  element 
can  be  made.  (Author) 


Waters  Associates,  Framingham,  Mass. 
ADAPTATION  OF  AN  ELECTROLYTIC  WATER 
VAPOR  DETECTOR  FOR  BALLOON  MEASUREMENT 
OF  WATER  CONTENT  OF   THE  ATMOSPHERE,  by 
James  L.  Waters.    Final  rept.  on  Phase  2,  Contract 
AF  19(604)5464.    Apr  60,    13p.   AFCRC-TR-60-45(ID 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  934 

The  adaptation  of  an  electrolytic  water  vapor  detector 
for  the  measurement  of  water  content  in  the  atmosphere 
between  6  and  16  kilometers  is  described.    The  instru- 
ment is  designed  for  balloon  operation.    A  discussion 
outlines  present  limitations  of  the  instrument  and  how 
Its  performance  can  be  improved.    (Author) 


Waters  Associates.  Framingham.  Mass. 
THE  USE  OF   SELECTIVE  DETECTORS  FOR  AT- 
MOSPHERIC MEASUREMENTS,  by  James  L. 
Pritchard.    Final  rept.  on  Phase  1,   Contract 
AF  19(604)5464.    Apr  60,   46p.  6  refs.   AFCRC-TR- 
60-245(1). 

Order  from  LC  mi$3.  00,  ph$7.  80  PB  148  933 

An  investigation  of  how  the  phenomena  of  pressure 
broadening  would  effect  the  use  of  the  selective  de- 
tector when  used  to  measure  the  concentration  of  at- 
mospheric gases  has  been  Investigated.    Both  self 
broadening  and  foreign  gas  broadening  have  been  con- 
sidered.   It  has  been  determined  that  changes  in  pres- 
sure cause  changes  in  absorption  of  the  same  order  at 
magnitude  as  changes  in  concentration  within  the 
range  of  concentration  and  pressure  of  interest.    The 
use  of  the  selective  detector  to  measure  "temperature' 
of  atmospheric  gases  was  explored,  and  the  results 
indicate  that  its  use  in  this  application  might  be  sub- 
stantial.   Finally,  the  question  of  using  the  .selective 
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detector  for  the  measurement  d  O3  was  studied 


While  this  application  is  not 
with  gases  that  are  chemica 


as  straightforward  as 
ly  inert,  there  seems  to 


be  no  reason  to  believe  that  intelligent  design  cannot 


overcome  the  difficulties.   (Author) 


Seismology 


Ballistic  Research  Labs 

Md. 
THE  COMPARISON  OF  STRAIN 
ENERGY  IN  A  PLASTIC  Wf  VE 
SAND,  by  A.  A.  Thompson 
Memo.  rept.  no.  1263. 
Order  from  LC  mi$2. 40,  ph$3.  30 


Aberdeen  Proving  Ground, 


tlie 


The  time -histories  of  strain 
unit  volume  of  material  have 
plastically  deformed  when 
Most  of  the  total  energy  in 
energy,  practically  erf  which 
during  propagation.   Considerably 
total  energy  appeared  as  kin;tic 
stress- strain  curve  used  for 
determinations  showed  that, 
most  erf  the  strain  energy 
after  the  time  of  peak  stress 
quite  different  from  phenom<  na 
or  viscoelastic  propagation 


was 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
A  COMPARISON  OF  THE  Ofc^NAMIC  AND  THE 
STATIC  STRESS-STRAIN  CIJRVE  IN  SAND  UNDER 
CONFINED  AND  UNCONFI>feD  CONDITIONS,  by 


AND  KINETIC 
MOVING  THROUGH 
Apr  60,   I2p.  1  ref. 


PB  149  012 


and  kinetic  energy  for  a 
been  measured  in  sand 
tijaversed  by  a  stress  wave, 
medium  was  strain- 
was  lost  to  the  medium 
less  than  50%  of  the 
energy.   The  dynamic 
these  strain-energy 
in  the  very  plastic  region, 
applied  to  the  medium 
The  above  facts  are 
encountered  in  elastic 
(Author) 


A.  A.  Thwnpson.   Apr  60,  9\ 
Order  from  LC  mi$1.80,  ph; 


Measurements  of  the  dynami ; 
curves  in  sand  show  a  very 
change  in  the  rise  time  of  th< 
is  confined  on  all  sides  so  as 
pansion,  the  slope  of  the 
becomes  much  steeper  after 
the  air  space  in  the  sand  is 
Ing  curve  becomes  considerably 


and  static  stress-strain 
l^rge  change  in  shape  with 
stress.    When  the  sand 
to  minimize  lateral  ex- 
stress- strain  curve 
\%  strain.   If  much  of 
rjemoved,  the  static  load- 
steeper.   (Author) 


static 


Ballistic  Research  Labs. ,  A^rdeen  Proving  Ground, 

Md. 
THE  RELATION  OF  SEISMIC 
TION  TO  THE  AREA  UNDE  fl 
CURVE,  by  A.   A.   Thompson, 
Memo  rept.  no.   126 1. 
Order  from  LC  mi$2.  40,  phl3.  30 


Seismic  energy  attenuation  ir 
determined  by  measuring  the 
distances  from  an  explosive 
urlng  the  area  between  the 
of  the  stress- strain  curve, 
show  that  the  value  of  atienu4t 
stress- strain  curve  may  be 
when  the  attenuation  is  very 


Memo. 
1.80 


rept.  no.  1262. 
PB  149  011 


ENERGY  ATTENUA- 
THE  STRESS- STRAIN 
Apr  60,   12p.    1  ref. 


PB  148  904 


lead 


a  sand  medium  has  been 
total  energy  at  various 
source  and  also  by  meas- 
ing  and  unloading  parts 
"pieory  and  experiment 

ion  determined  from  the 
]  ess  than  the  true  value 
arge.    (Author) 


ENGINEERING 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme,   Calif 
DEVICE  FOR  REPLACING  TIE    RODS  IN  PONTOON 
ASSEMBLIES,   by  J.    V.    Stalcup  and  R.   C.    Towne. 
Final  rept.   26  May  60,    17p.   2  refs.   Technical 
rept.  079. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  554 

Wedge  clamps,  which  joins  bottom  pontoon  angles, 
were  tested  as  a  replacement  for  tie  rods.    They  are 
satisfactory  for  joining  pontoon  strings,   especially 
pontoon  structures  wider  than  three  strings  but  do 
not  resist  vertical  shear  between  strings  during  side 
lauching.    The  clamps  are  not  hindered  by  sea  water 
corrosion.    When  they  can  be  used,   P-5  or  AP-1  plates 
are  better  than  clamps.   An  improved  jacking  device 
for  installing  and  removing  the  wedge  clamps  is 
recommended  as  a  further  development  study. 
(Author) 


Aeronautical  Engineering 


Aeronautical  Electronic  and  Electrical  Lab. , 
Naval  Air  Development  Center,  Johnsville,   Pa. 

DEVELOPMENT  OF  STANDARD  TEST  INDUCTOR 

CRITERIA,  by  J.  D.   Segrest.   Riase  1,   rept.  no.  1. 

23  July  59,   28p.  4  refs.   TEDProj.  ADC  EL -5006; 

rept.  no.  NADC-EL-L5941. 

Order  from  LC  mi$2,  70,  ph$4.  80  PB  148  065 

This  report  covers  the  development  of  criteria  upon 
\**iich  a  series  of  standard  28-V  d-c  test  inductors 
should  be  based.    These  criteria  were  developed  from 
the  results  of  an  engineering  investigation  of  the  pa- 
rameters encountered  in  28-V  d-c  equipment,  the 
present  methods  of  inductive  load  testing,  and  the 
adequacy  of  the  present  AN3179  laboratory  test 
inductors. 


Armour  Research  Foundation,   Chicago,   111. 
STUDIES  AND  INVESTIGATION  OF  AIR  TRAFFIC 
CONTROL  SYSTEMS,  by  G.  W.  Bond,   K.   S.  Gale 
and  others.    Final  rept.  for  10  Jan  57-9  Jan  58,  on 
Contract  DA  36-039-SC-73104.  9  Jan  58,   38p.  ARF 
Project  E079. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  944 

Results  of  a  ly&tems  analysis  and  simulation  study  of 
a  postulated  1965  enroute  traffic  control  system  in 
the  New  York-Washington  area  are  reported:  (1)  sys- 
tem descriptibn,  (2)  preliminary  analysis,  (3)  traffic 
sample  considerations,   (4)  assignment  of  traffic  de- 
mand,  (5)  simulation  model  considerations,   (6) 
graphical  simulation,  (7)  computer  simulation. 
(Author) 


Armour  Research  Foundation,  Chicago,  111. 
STUDIES  AND  INVESTIGATIONS  OF  TRAFFIC  CON- 
TROL SYSTEMS,  by  G.  W.  Bond,  K.  S.  Gale,  and 
J.  W.  Haake.   Quarterly  progress  rept.  no.  2,  9  Apr- 
9  July  57,  on  Contract  DA  36-039-sc-73104.   9  July  57, 
54p.  1  ref.   ARF  Proj.  E079;  AD- 151  453. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  147  943 
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A  new  traffic  sample  was  made  which  reflects  more 
realistically  the  available  forecasts  of  1965  air  traffic. 
Graphical  simulations  were  made  of  various  airways 
within  the  study  area.   The  entry  and  exit  points  and 
the  climb  and  descent  regions  were  heavily  loaded. 
The  climb  and  descent  phases  of  enroute  flight  present 
the  most  difficult  traffic  control  problems.    A  simula- 
tion of  air  traffic  along  an  airway  was  programmed  on 
the  IBM  650  computer.    Rules  for  use  in  simulating 
and/or  controlling  off-airways  traffic  were  studied. 


Avco  Corp.  ,  Nashville,   Tenn. 
DESIGN.    DEVELOPMENT  AND  FABRICATION  OF  A 
LIGHT  WEIGHT  AIRFRAME.    Monthly  progress  rept. 
no.    1,  6  May-31  May  60.  on  Contract  DA  33-008-ORD- 
1968.    [1960]  39p. 
Order  from  LC  nii$3.  00,  ph$6.  30  PB  149  302 

The  lightweight  airframe  structure  consists  of  a  tangent 
ogive  of  195.  0-inch  radius  48- inches  long.    The  diam- 
eter at  Sta.   48.  0  is  12- inches.    The  design  is  based  on 
an  aluminum  honeycomb  construction  which  design 
studies  have  shown  best  satisfies  the  optimum  require- 
ments of  weight,  shell  stability,  aerodynamic  smooth- 
ness, deflection  and  strength  criteria. 


Ballistic  Research  Labs.  ,   Aberdeen  Proving  Ground 

Md. 
ON  THE  PROPERTIES  OF  LADDER  NETWORKS,  by 
Keats  A    PuUen,  Jr.  Apr  60.  64p.    13  refs.   Rept. 
no.    1102. 
Order  from  LC  mi$3.  90,   ph$10.  80  PB   148  902 

The  properties  of  the  repetitive  ladder  (or  L)  network 
are  analyzed  in  terms  of  their  repetitive  properties 
and  of  their  associated  tree  relations.    The  relation  of 
the  transfer  elements  to  the  ladder  network  matrix, 
and  methods  of  matrix  reduction  by  use  of  partial  un- 
coupling IS  considerd.    Number  relations  for  the  lad- 
ders are  derived  and  tables  of  numerical  coefficients 
presented.  (Author) 


Bartol  Research  Foundation,  Franklin  Inst.  , 

Swarthmore,  Pa. 
RESEARCH  INVESTIGATION  OF  CATHODE  EMIS- 
SIVE MATERIALS,  by  W.   E.   Danforth  and 
D.   L.  Goldwater.    Scientific  rept.  no.   8  on  Contract 
AF  19(604)3904.    15  Apr  60,  21p.  6  refs.  AFCRC- 
TN-60-385. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  517 

Life  tests  to  date  with  thorium  impregnated  matrix 
cathodes  have  yielded  the  result  that  at  least  IQL  000 
hours  is  readily  attainable  at  the  2.  3  amp.  /cm^ 
(1650oCg)  level.    Tests  at  higher  levels  are  in 
progress.    An  investigation  is  described  in  which  a 
high  sensitivity  analytical  balance  of  standard  design 
is  used  for  determination  of  the  surface  density  of 
that  thorium  layer  which  corresponds  to  maximum 
thermionic  emissioAwith  the  thorium-on-tungsten 
system.    Metal lograpfiic  studies  are  described  of  the 
polycrystalline  specimens  used  in  the  above  investi- 
gations and  also  of  a  single  crystal  tungsten  ribbon 
to  be  used  in  future  experiments.  (See  also  PB  145  369) 


Bell  Telephone  Labs.,   Inc.,   [New  York] 
GENERAL  AIR-GROUND  COMMUNICATION  STUDY, 
by  J.  H.  Craig,  M.  M,  Ditta  and  ahers.  Final  rept. 
Task  A,  pt.  4,   1  Jan  56-31  Dec  57,  on  Air  Traffic 
Control  Communications,  Contract  DA  36-039-sc- 
64567.  31  Dec  57.   171p.   17  refs.  AD- 154  685. 
Order  from  LC  mi$8.  10,  ph$27.  30  PB  147  945 


Contents 
Chap.  1 
Chap.    2 

Chap.  3 
Chap.  4 
Chap.    5 


Chap. 
Chap. 


Propagation  loss 

Signal  to  noise  considerations  in  air-ground 
voice  communications 

Interpretation  of  grade  of  service 

Frequency  spectrum  utilization  and  siting 

Selective  signaling  arrangements  for  a  multi- 
channel voice  communication  system 

Data  link  or  air  traffic  control  signaling 
system 

Study  of  charges  for  ground  network  facili- 
ties from  air  route  traffic  control  centers 
to  radio  sites  in  northeastern  portions  of 
United  States 


Bell  Telephone  Labs. ,  Inc.  [New  York] 
GENERAL  AIR-GROUND  COMMUNICATION  STUDY 
[AND]  EXPERIMENTAL  AIR  TRAFFIC  CONTROL 
COMMUNICATION  SYSTEM,  by  J.  H.  Craig,  M.  M. 
Ditta  and  others.    Interim  rept.  Task  A,  pt.  4  and 
Task  D,  pt.  3,   1  July  56-15  May  57,  on  Air  Traffic 
Control  Communications,  Contract  DA  36-039-8C- 
64567.    15  May  57,   143p.    AD-139  519. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  147  947 

Task  A,  part  4:  The  present  air  traffic  control  system 
is  discussed  with  reference  to  the  following:  (1)  the 
interrelation  of  airway  structure,  communication  time, 
and  delays  to  aircraft;  (2)  the  number  erf  VFR  flights 
predicted  versus  IRF  experience;  (3)  airway  and  fix 
usage;  (4)  air-to-ground  radio  channels;  (5)  the  char- 
acteristics of  air  traffic  in  the  New  York  terminal 
area;  and  (6)  the  relations  between  the  number  of  op- 
erations during  peak  and  average  hours.    An  explora- 
tory study  was  directed  towards  the  development  and 
provision  of  an  experimental  data  link.   Task  D. 
-Part  3:  Engineering  assistance  was  provided  in  (1)  the 
planning  and  establishing  of  an  experimental  arrange- 
ment which  permits  the  routing  of  flight  plans  through 
an  81  Dl  teletypewriter  switching  system  and  the 
printing  of  appropriate  fli^t  strips;  (2)  a 'study  of  the 
flow  of  air  traffic  in  the  Indianapolis  Center;  and  (3) 
the  programming  of  a  high-speed  computer  for  use  in 
the  experimental  system. 


Bell  Telephone  Labs. ,  Inc.  [New  York] 
HIGH-VOLUME  WEATHER  INFORMATION  COMMU- 
NICATION SYSTEM,  by  E.  E.  Schwenzfeger .    Final 
rept.  Task  D,  pt.  2,   1  Jan  56-20  Nov  57,  on  Air 
Traffic  Control  Communications,  Contraa  DA  36-039- 
sc-64567     20  Nov  57,  28p. 
Order  from  LC  mi$2.70,  ph$4.80  re  147  948 

The  proposed  system  is  in  effect  based  on  the  old 
telephone  parly  line  concept  in  which  any  or  all  sub- 
scribers could  listen  in  on  any  or  all  conversations  if 
they  wished.    It  is  a  party  line  arranged  for  transmit- 
ting data  and  messages  at  the  rate  of  1,  000  words  per 
minute.   There  may  be  as  many  as  1,  000  stations 


555 


which  transmit  data  and 
which  receive  it.    However, 
unlike  the  old  telephone  part 
ting  stations  get  on  the  line 
master  control  station  which 
ating  personnel  to  call  in  the 
Receiving  stations  are 
"instructed"  by  operating  pe  • 
line  and  automatically  cut  in 
from  transmitting  points  in 
The  program  at  receiving 
select  any  number  of  tiansmi 
This  program  may  also  be  r 
technical  operating  personnel 
requirements. 


St  It 


Bell  Telephone  Labs.,  Inc 
STUDY  OF  AIR  TRAFFIC 
AREA  OF  NORTHEASTER^ 
FOR   1960-65,  by  J.  H.  Crai^ 
others.    Interim  memo 
Control  Communications, 
64567.    31  Dec  56,  53p.  14 
Order  from  LC  miJ3.60, 


Task 


An  essential  element  in  the 


perHaps  as  many  as  5,  000 
he  proposed  system  is 
line  in  that  the  transmit- 
^nly  at  the  invitation  of  a 
IS  programmed  by  oper- 
stations  as  required, 
progrjammed,  that  is  to  say, 
sonnel  to  monitor  the 
to  receive  desired  data 
v^hich  they  are  interested, 
ions  may  be  arranged  to 
ssions  from  the  line, 
(jadily  altered  by  non- 
to  meet  changing  data 
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lesign  at  any  communica- 


tion system  is  knowledge  of  ithe  number  of  subscribers 
to  be  served.   In  the  absenci  of  traffic  data  sufficiently 
complete  for  planning  effort!  work  was  initiated  which 
has  culminated  in  the  preparation  of  traffic  statistics 
covering  a  fairly  large- size i  area.   These  data  cover 
the  traffic  for  1955  and  are  pxtended  into  forecasts 
for  1960  and  1965. 


Washington,   D.   C. 
A  GROUND- EFFECT- 
by  H.  O.  Hollenberg. 
20p.   1  ref.   Rept. 


OF 


Bureau  of  [Naval  Weapons] 
A  BRIEF   DESIGN  STUDY 
LIMITED  FLIGHT  VEHICL 
Aug  57,  declassified  '^  Apr 
no.   DR-1887. 
Order  from  LC  ml $2.  40.  pri$3.  30 
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Recent  experiments  by  the  NACA  have  shown  that  a 
thrust  augmentation  can  be  obtained  from  an  annular 
nozzle  In  proximity  to  the  g|-ound  when  compared  to  a 
conventional  circular  nozzl^  of  equal  flow  area.    This 
principle  led  to  the  concept  fcrf  the  ground-effect  flight 
vehicle.    This  machine  fllesj  close  to  the  ground  and 
achieves  a  large  portion  of  Its  lift  from  the  sustaining 
high  pressures  contained  within  the  annular  *et  sheet. 


Cook  Research  Labs.  ,  Motion  Grove,   III. 
PRELIMINARY  STUDY  OF  EMERGENCY  LANDING 
SYSTEMS  FOR  NON-AU  TOR  OTA  TING  AIRCRAFT 
AND/OR  CREW,  by  A.  H.  Sojarskiand  J.  A.  Fratamico. 
Final  study  rept.  for  June  54- June  60  on  Contract 
DA  44- 177- TC- 598.    3  June  &0,   149p.   12  refs.    Rept. 
P-1890. 
Order  from  LC  nruJ7.  20.  pt.  $22.  80  PB  149  441 

A  preliminary  study  has  be^n  conducted  to  determine 
the  feasibility  of  providing  Emergency  landing  systems 
for  non-autorotating  aircra^  and/or  crew.    Various 
emergency  systems,  and  techniques  are  evaluated  for 


their  utility  in  emergency  s 


aircraft  operation.    The  systems  are  evaluated  with 


respect  to  their  operational 


tuations  peculiar  to  VTOL 


limitations  and  to  the 


weight  penalty  imposed  on  the  aircraft.    Minimum 
weight  systems  are  derived  in  the  instance  of  multi- 
ple element  systems.    Systems  qualifying  under  the 
above  evaluation  are  further  assessed  with  respect  to 
their  utility  relative  to  aircraft  type  and  to  material 
nnalfunction  type.    The  relative  applicability  of  the 
qualified  systems  under  the  latter  considerations  is 
estimated  quantitatively.    (Author) 


Cornell  Aeronautical  Lab.  ,   Inc.  ,  Buffalo,  N.  Y. 
A  TEST  APPARATUS  FOR  SMALL  ROTORCRAFT. 
VOLUME  L    DEVELOPMENT  AND  OPERATIONAL 
CHECK  OUT,  by  Edward  M.   Sullivan.    Rept.   on  Con- 
tract DA  44- 177-TC-440.    Nov  59,  5Ip.   2  refs.    Rept. 
no.  SG-1195-S-3;  AD- 235  202. 
Order  from  LC  ml$3.  60,  ph$9.  30  PB  148  396 

This  report  describes  in  detail  the  design  features  of 
a  test  apparatus  that  can  be  utilized  to  determine  the 
full  scale  static  and  dynamic  stability  characteristics 
of  small  rotorcraft.    The  comparison  that  is  made  be- 
tween the  data  obtained  for  a  test  rotorcraft  mounted 
on  the  test  apparatus  and  those  obtained  by  NASA  for  a 
similar  rotorcraft  during  wind  tunnel  tests  indicates 
that  accurate  aerodynamic  data  can  be  obtained  by  the 
use  of  the  C.  A,  L.  test  equipment.    (Author)  (See  also 
PB  136  564) 


David  Taylor  Model  Basin,  Washington,  D.  C. 
A  PRELIMINARY  DESIGN  TECHNIQUE  FOR 
ANNULAR -JET  GROUND-EFFECT  MACHINES 
(GEM'S),  by  Harvey  R.  Chaplin.    Sep  59,   15p.    Rept. 
1371;  Aero  rept.  966. 
Order  from  LC  ml$2.40.  ph$3.30  PB  149  822 

This  report  released  for  sale  to  the  public  26  Aug  60. 

Mathematical  approach  consists  of  "Mathematical 
Model"  incorporating  all  of  significant  descriptive 
dimensions  of  vehicle.    Provides  formulas  and  curves 
sufficient  to  describe  vehicle  and  its  hovering  per- 
formance.   In  .addition,  several  efficiency  factors  have 
been  introduced  to  account  for  effects  to  be  encount- 
ered in  operation.    Method  allows  comparisons  of  dif- 
ferent vehicle  designs.   (Author) 


David  Taylor  Model  Basin,  Washington,  D.  C. 
SHROUDED  PROPELLER  THRUST  RATIO  AS  A 
MEASURE  OF  SHROUD  AND  PROPELLER  STATIC 
PERFORMANCE,  by  Harvey  R.  Chaplin.   Jan  59,  37p. 
5  refs.   Aero  rept.  951:  AD- 21 2  203. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  588 

Formulas  for  shroud  efficiency  and  propeller  effi- 
ciency are  derived  from  the  one-dimensional  momen- 
tum theory.   These  formulas  provide  a  means  for 
approximate  evaluation  of  the  static  performance  of 
the  shroud  and  propeller  individually,  in  addition  to 
the  over-all  static  performance,  from  measurements 
of  the  total  thrust,  the  propeller  thrust  and  the  power 
input.   The  formulas  are  applied  to  a  typical  set  of 
experimental  data,  and  are  found  to  provide  a  quite 
reasonable  interpretation  of  the  experimental  results. 
An  extension  of  the  theoretical  results  to  the  case  of 
forward  flight  with  axially  symmetric  flow  is  pre- 
sented in  an  appendix.    The  one -dimensional  momen- 
tum theory  is  still,  despite  its  obvious  oversimpliflca- 
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tion  of  the  flow  processes,  the  keystone  of  our  working 
knowledge  of  shrouded  propellers.   It  has  furnished  the 
commonly  accepted  definitions  of  static  efficiency  (or 
"figure  of  merit")  and  the  commonly  accepted  stand- 
ards for  ideal  division  of  thrust  between  the  shroud 
and  the  propeller.   (Author) 


De  Havilland  Aircraft  Co. ,  Ltd.  (Canada). 
PRELIMINARY  DESIGN  STUDIES  TO  APPLY  HIGH 
FLOTATION  ROUGH  TERRAIN  LANMNG  GEAR 
SYSTEM  TO  THE  YAC-1  DH  AIRCRAFT.   Final 
rept.  Subcontract  on  Contract  DA  44- 177- TC- 580. 
July  60,  31 7p. 
Order  from  LC  mi$ll .  10,  ph$48.60  PB  149  209 

This  report  covers  the  feasibility  and  preliminary  de- 
sign of  high  flotation  landing  gear  structure  on  YAC-1 
DH  Aircraft  for  opjeration  under  rough  field  conditions  . 
Considering  weight,  aerodynamic  drag,  simplicity, 
rough  field  adaptability  and  necessary  changes  to 
existing  aircraft  structure,  the  final  proposal  pointed 
to  a  4  wheel,  independent  suspended,  non- retractable 
54"  dla.  12  psig  tyred  main  gear  mounted  to  the 
sides  of  the  fuselage  along  with  a  two  35"  dlam.  10 
10  psig  tyred  nose  gear,  fixed.  Due  to  lack  of  ad- 
vanced information  at  this  time,  this  scheme  pre- 
supposes that  a  suitable  tyre  rebound  damping  sys- 
tem is  feasible.  (Author) 


Douglas  Aircraft  Co. ,  Inc. ,  El  Segundo,  Calif. 
PROGRAMMING  OF  DIGITAL  COMPUTERS  FOR 
DETERMINATION  OF  STABILITY  AND  CONTROL 
CHARACTERISTICS.    VOLUMES  I  AND  II,  by 
D.  E.  Drake,  E.  R.  Keown,  and  J.  R.  Matlock.    Rept. 
for  1  July  58-1  July  59  on  Contract  AF  33(616)5953. 
1  July  59,  596p.  2  refs.    WADC  Technical  rept. 
59-290,  Vol.  I  and  II;  AD- 228  822. 
Order  from  OTS  $7.00  PB  161  924 

The  analysis  of  the  stability  and  control  charaaer- 
istics  of  a  flight  vehicle  configuration  is  a  long,  com- 
plicated problem.   The  compilation  of  the  USAF  Sta- 
bility and  Control  Handbook  (M-03671)  represents  a 
major  contribution  to  the  solution  of  this  problem. 
The  purpose  of  the  research  reported  is  to  simplify 
the  necessary  computations  by  replacing  the  nomo- 
grams of  M-03671  with  numerical  tables  and  proce- 
dures and  to  place  the  resulting  calculation  on  a  large- 
scale,  digital  computer.    It  was  found  that  the  graphi- 
cal techniques  of  M-03671  lent  themselves  readily  to 
numerical  analysis  and  no  special  difficulties  were 
encountered  in  programming  the  procedures.   The 
entire  calculation  for  the  longitudinal  characteristics 
of  a  given  configuration  requires  approximately 
6  seconds.   (Author) 


[Douglas  Aircraft  Co. ,  Inc. ,  El  Segundo,  Calif.  ] 
PROGRAMMING  OF  DIGITAL  COMPUTERS  FOR 
DETERMINATION  OF  STABIUTY  AND  CONTROL 
CHARACTERISTICS.    VOLUME  III,    APPENDIX  II,  by 
D.  E.  Drake,  E.  R.  Keown,  and  J.  R.  Matlock.    Rept. 
on  Contract  AF  33(616)5953.    1  July  59,  417p.    WADC 
Technical  rept.  59-290,  Vol.  Ill;  AD- 228  823. 
Order  from  OTS  $6.00  PB  161  925 


See  also  PB  161  924 


[Douglas  Aircraft  Co. ,  Inc. ,  El  Segundo,  Calif.  ] 
PROGRAMMING  OF  DIGITAL  COMPUTERS  FOR  DE- 
TERMINATION OF  STABILITY  AND  CONTROL 
CHARACTERISTICS.    VOLUME  IV  AND  V,    APPEN- 
DIX III,    by  Q   E.   Drake,   E.   T.   Keown,  and 
J.   K.  Matlock.    Rept.  on  Contract  AF  33(616)5953. 
1  July  59,  312p.  WADC  Technical  rept., 59-290, 
Volume  IV  and  V. 
Order  from  OTS  $5.  00  PB  161  926 

See  also  PB  161  924,  PB  161  925 


Garbell  Research  Foundation,   San  Francisco,   Calif, 
THE  TIMING  OF  AIRPORT  TRAFFIC  CONTROL  AS 
INFLUENCED  BY  WEATHER  AND  AIRCRAFT  PER- 
FORMANCE, by  Maurice  A.  Garbell.   Rept.  on  Con- 
tract Cwb- 8 175.    Sep  51,  390p.  86  refs.   Garbell  Aero 
nautical  Series  no.  4. 
Order  from  LC  mi$ll.  10,  ph$69.  10        PB  147  951 

The  present  study  of  airport  traffic  control  timing  as 
influenced  by  weather  and  aircraft  performance  was 
motivated  by  the  established  fact  that  "bad"  weather 
reduces  the  acceptance  rate  of  a  given  airport.    The 
Immediate  objective  of  the  present  investigation  is  to 
supplement  existing  intuitive  procedures  by  a  sub- 
stantial method  of  engineering  planning.    TTie  first 
step  undertaken  was  to  assess  dependably  the  extent 
to  which  meteorological  phenomena  and  aircraft  per- 
formance affect  the  timing  of  air  traffic  control  in  a 
crowded  terminal  area.    A  generalized  method  has 
been  developed  whereby  meteorological  data,  both 
observational  and  prognostic,  can  assist  effectively  in 
the  prediction  of  airport  acceptance  rates. 


Kellett  Aircraft  Corp. ,  Willow  Grove,  Pa. 
PRELIMINARY  DESIGN  OF  AN  AIRBORNE  SUPPORT 
PLATFORM  (ASP).    Rept.  for  23  June  59-8  Jan  60  on 
Kellett  Model  no.   K-28,  Contract  DA  44- 177-TC-597. 
7  Jan  60,   126p.   16  refs.    Rept.   no.    173X90-2. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  149  817 

Presented  in  this  report  are  the  results  of  a  prelimi- 
nary design  study  of  a  tandem  unshrouded  rotor  aircraft 
which  would  satisfy  the  Army's  concept  of  an  aerial 
jeep;  the  Kellett  version  is  a  more  versatile  vehicle 
and  is  designated  as  an  Airborne  Support  Platform. 
Sp)ecial  design  considerations,  such  as  low  silhouette, 
narrow  operating  width,  provisions  for  rotor  protec- 
tive gxiards,  and  a  vehicle  that  can  be  readily  trans- 
ported by  the  C-130  airplane,  are  of  prinruiry  inipor- 
tance.    The  design  study  considers  the  effect  of  pay- 
load  (500  lbs.  versus  1000  lbs. )  on  the  size,  weight 
and  power  plant,  with  particular  emphasis  placed  on 
the  1000  lb.  payload  vehicle.    The  power  plant  recom- 
mended is  the  T-63-  A-  3  shaft  turbine  engine  planned  for 
the  1960  -  1963  time  period. 


Lansdale  Tube  Co.  ,  Pa. 
DIFFUSED-BASE  R.   F.  POWER  OSCILLATOR 
JUNCTION  TRANSISTORS,  by  James  D.   McCotter. 
Quarterly  progress  rept.  no.   1,  20  June- 30  Sep  58,  on 
Contract  DA  36-039- sc- 78051.    [1958]  46p.  Philco  no. 
R-220-L 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  114 


557 


The  equipment  necessary  tojfabricate  the  diffused- 
base  rf  power  oscillator  junction  transistor  has  been 
assembled,  and  the  fabricatijon  process  has  been  sub- 
stantially determined.    Testijng  and  evaluation  of  ex- 
perimental model  transistorfe  has  shown  that  an  ex- 
tremely thin  base  width,  and  consequently  a  low  col- 
lector diode  breakdown  voltajge,  is  necessary  to  obtain 
the  electrical  characteristics  for  this  device.    The 
suggested  specification  limits  reflect  this  fact.  A 
mechanized  electrolytic  clean-up  etcher,  being  de- 
veloped, should  result  in  a  much  higher  degree  of  re- 
producibility and,  consequently,  a  greater  yield. 
(Author) 


Philadelphia,  Pa. 
ELECTRIC  CATAPULT, 


Naval  Air  Material  Center, 
THE  XEE  EXPERIMENTAL 
by  J.  B.  London.    15  Oct  43,  declassified  27  Sep  58, 
91p.  6  refs.    Repc. ,  Part  1  of  2,  on  TED  no. 
NAM -3404. 
Order  from  LC  mi$5.40,  epJl6.80 


PB  149  613 
This  report  released  for  sali  to  the  public  11  Aug  60. 


Naval  Research  Lab. ,  Washington,  D    C. 
STUDIES  ON  THE  FUEL-ICINITION-SUPPRESSION 
CAPABILITY  OF  FOAM-COVERED  RUNWAYS  FOR 
AIRCRAFT,  by  H.  B.  Petersen,  E.J.  Jablonski,  and 
R.  L.  Tuve.    Final  rept.  22  July  60,  68p.  22  refs. 
NRLrept.  5492. 
Order  from  OTS  $1 .  75  PB  161  783 

A  comprehensive  study  has  teen  made  of  foam-cov- 
ered runways  as  a  means  of  suppressing  fuel  ignition 
by  friction  sparks  produced  by  emergency  landings  of 
disabled  aircraft.   The  effectiveness  of  foam  as  a 
spark  suppressant  was  found  to  be  dependent  on  many 
variables,  such  as  the  type  cf  runway  construction,  the 
type  of  aircraft  metal,  the  flimmability  of  fuel,  and 
the  depth  and  age  of  the  foam .    Aluminum  alloy  was 
found  to  be  the  least  hazardojs  of  the  aircraft  metals, 
since  no  friction  sparks  coulJ  be  produced  with  this 
metal.   Titanium  was  the  mopt  hazardous  aircraft 
metal  tested  with  respect  to 
sparks,  and  foam  was  found 
as  a  spark  suppressant.    Foa(m  spark-suppression 
effectiveness  varied  from  57j percent  to  100  percent 
for  magnesium  alloy,  stainlejss  steel,  and  other  air- 
craft steels  tested.    Incendivt- spark  suppression  was 
attributed  to  the  coating  effeit  of  the  water  layer  at  the 
runway-foam  interface  resulting  from  the  continuous 
drainage  of  water  from  the  fpam  mass.    Optimum  re- 
sults were  obtained  with  a  2-iin.  depth  of  foam  (expan- 
sion 12,  containing  0. 1  gal  wiater  per  square  foot)  that 
was  evenly  laid  on  the  runway  surface  and  that  had 
aged  for  a  10-15  period.   Procedures  for  properly  out- 
fitting existing  Navy  field  equipment  (MB-1  and  MB-5 
crash  vehicles)  and  the  material  requirements  for 
runway  foaming  have  been  established.   (Author) 


uel  ignition  by  friction 
:o  be  entirely  ineffective 


[Pacific]  Missile  [Range]  Pbint  Mugu ,  Calif, 
DEVELOPMENT  OF  THE  KpG-1  AND  KD3G-1 
TARGET  PILOTLESS  AIRC^FT,  by  W .  C .  Slowey. 
Final  rept.  on  Proj .  TED  MTC  PA-604  (formerly 
TED  PAU  1803).   24  June  49,  declassified  12  June  56, 
39p.  11  refs.  Technical  rept,  no.  51. 
Order  from  LC  mi|3.00,  phi  6.30  PB  148  629 


A  total  of  66  KD3G- 1  and  44  KDG- 1  flights  were  con- 
ducted to  determine  the  controllability,  maneuverabil- 
ity, stability,  rate  of  climb,  maximum  air  speeds  , 
and  endurance  of  the  target  P/A .   Several  modifica- 
tions that  appeared  necessary  as  a  result  of  these 
tests  were  incorporated  in  production  versions  of  the 
KDG-1  and  KD3G-1  ,  which  were  later  designated  as 
the  KDG -2  and  the  KD3G-2,  respectively.  (Author) 


Princeton  U. ,  N.  J. 
THE  EFFECT  OF  CONFIGURATION  ON  THE   LIFT 
AUGMENTATION  RATIO  OF  A  TWO  DIMENSIONAL 
OPEN  PLENUM  GROUND  EFFECT  MACHINE,  by 
Dean  E.  Wright.    Rept.  on  Contract  DA  44-177-TC- 
524.    May  60,   133p.  2  refs.    Rept.  no.  516. 
Order  from  LC  mi$6.90,  ph$21.30  PB  149  527 

This  report  deals  with  the  base  pressure  distributions 
of  a  two-dimensional  open  plenum  ground  effect  ma- 
chine model  in  simulated  hovering  flight.   The  follow- 
ing design  parameters  were  varied,  nozzle  area/base 
area,  side  depth,  mass  flow,  side  inclination,  and 
flow  diversion.   The  effect  of  the  variation  of  these 
parameters  on  the  pressure  distribution,  hence  lift 
augmentation  was  investigated.    Flow  patterns  have 
been  deduced  from  these  distributions  and  from  smoke 
studies.   Also  included  are  a  brief  theoretical  investi- 
gation and  an  investigation  into  the  effect  of  inclining 
the  model.   (Author) 


Stanford  U.  ,  Calif. 
ON  THE  OPTIMUM  RESPONSE  OF  THIRD  ORDER 
CONTACTOR  CONTROL  SYSTEMS,  by  I.  FlUgge- 
Lotz  and  Mih  Yin.   Rept.  on  Div.  of  Engineering 
Mechanics  Contract  AF  49(638)513.   25  Apr  60,  144p. 
13  refs.  Technical  rept.  no.  125:  AFOSR-TN-60-476. 
Order  from  LC  mi$7.20,  ph$22.80  PB  148  921 

This  investigation  is  concerned  with  the  optimum 
response  for  contactor  or  relay  control  systems  .  The 
systems  are  described  mathematically  by  second  and 
third  order  differential  equations  with  constant  co- 
efficients and  with  a  discontinuous  forcing  term,  J^  N. 
The  performance  criterion  is  that  the  time  interval 
required  for  the  control  system  to  reduce  an  initial 
disturbance  to  zero  should  be  minimum.   Significant 
results  toward  the  solution  of  the  problem  have  been 
obtained  either  intuitively  or  rigorously  by  various 
previous  investigators  .   In  the  present  investigation 
an  attempt  toward  the  optimum  solution  is  made  with 
the  aid  of  the  maximum  principle  for  systems  with 
three  characteristic  roots . 


Transistor  Applications  ,  Inc.  ,  Boston,  Mass  . 
RESEARCH  DIRECTED  TOWARD  THE  STUDY, 
ANALYSIS  AND  DESIGN  OF  TRANSISTOR 
by  A.  W.  Carlson.   Scientific  rept.  no.  3,  1  Nov  59- 
29  Feb  60,  on  Contract  AF  19(604)4089.   Apr  60,  29p. 
AFCRC-TN-60-395. 
Order  from  LC  mi$2.70,  p{i$4.80  PB  148  556 

This  report  describes  work  with  nonlinear  lines  hav 
ing  a  constant  series  inductance  and  voltage  depend- 
ance  shunt  capacitance  (such  as  a  reverse  biased 
junction  diode).   Experimentally,  it  is  found  that  a 
signal  applied  to  such  a  line  acting  to  decrease  line 
capacitance  has  its  slope  increased  as  it  progresses 
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down  the  line.  A  solution  for  a  wave  traveling  along  a 
uniform  lossless  distributed  line  having  a  voltage  de- 
-oiident  shunt  capacitance  or  a  current  dependent 
series  inductance  is  obtained.  (Author)  (See  also 
PB  145  283) 


Westinghouse  [Electric  Corp.  ,  East  Pittsburgh,  Pa.  J 
THE  ELECTRIC  CATAPULT.    Rept.  on  Contract 
NOas-8114.    15  Dec  44,  declassified  27  Sep  58,  41p. 
Order  from  LC  mi$3.30,  ep$9.30  PB  149  612 

This  report  released  for  sale  to  the  public  11  Aug  60. 


Westinghouse  Electric  [Corp.  ]  East  Pittsburgh,  Pa. 
ELECTRIC  CATAPULT:   DESCRIPTION  OF  APPARA- 
TUS,   PERFORMANCE,    AND  STATUS  OF  PRODUC- 
TION TO  DATE.  Rept.  on  Contract  NXsa- 15165 
(NOas-684).    10  May  43,  declassified  27  Sep  58,  46p. 
Order  from  LC  mi$3.  30,  ep$9.30  PB  149  614 

This  report  released  for  sale  to  the  public  11  Aug  60. 


Wichita  U. ,  Kansas. 
SHROUDED  PROPELLER  INVESTIGATIONS:  SHROUD 
AND  CENTERBODY  PRESSURE  DISTRIBUTIONS  OF 
A  SHROUDED  PROPELLER  WITH  A   17-BLADED 
ROTOR,    INLET  AND  EXIT  STATORS  AND  LONG 
CHORD  SHROUD,  by  Vernon  O.  Hoehne.    Rept.  on 
Contract  Nonr-201(01).    Oct  59,  lOOp.  1  ref.   Engi- 
neering rept.  no.  213-9;  AD- 230  440. 
Order  from  LC  mi$5.40,  ph$15.30  PB  149  484 

The  static  pressure  distribution  on  the  surface  of  the 
shroud  and  centerbody  of  a  shrouded  propeller  model 
was  measured  in  the  wind  tunnel.   The  shrouded 
propeller  model  embodied  18  adjustable  inlet  guide 
vanes,   17  propeller  blades,  and  19  exit  staior  vanes; 
and  was  equipped  with  a  centerbody  or  hub  having  a 
hub-tip  ratio  of  0.4.   The  model  incorporated  3  inter- 
changeable shroud  inlets:   2  designed  for  static  and 
low  speed  operation,  and  1  for  high  speed  flight.  Pres- 
sure distributions  were  obtained  for  a  range  of  exter- 
nal advance  ratios  from  approximately  0.  20  through 
1 .  50.  at  angles  of  attack  from  zero  to  9(P  and  with  3 
inlet  vane  settings.    Results  are  presented  as  pres- 
sure coefficient  plotted  against  model  axial  location 
in  per  cent  of  chord  at  various  constant  values  of 
advance  ratio.  (Author)  (See  also  PB  140  348) 


Wichita  U. ,  Kansas. 
A  METHOD  OF  DESIGN  OF  SHROUDED  PROPEL- 
LERS,   by  Vernon  O.  Hoehne  and  Richard  E.Monical. 
Rept.  on  Contract  Nonr-201(01).   Oct  59,  37p.  9  refs. 
Engineering  rept.  no.  213-8;  AD- 228  388. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  483 

One  method  of  designing  shrouded  propellers  using  in- 
formation derived  by  several  authors  was  developed 
and  used  to  design  several  wind  tunnel  models.   An 
outline  of  the  resultant  design  procedure  is  included 
along  with  appropriate  discussion  pertaining  to  the 
method.    Results  of  tests  of  one  of  the  models  de- 
signed by  these  procedures  are  compared  with  pre- 
dicted data  to  establish,  for  one  case  only,  the  validity 


of  the  method.   The  comparison  shows  that  this  system 
of  design  predicted  performance  within  the  range  of 
normal  design  accuracy.    Predicted  efficiency  was 
several  percentage  points  lower  than  achieved 
efficiency.   (Author) 


Chemical  Engineering 


California  Inst,  of  Tech. ,  Pasadena. 
VISCOSITY  OF  FLUIDS  AT  HIGH  PRESSURES.    A 
ROTATING  CYLINDER  VISCOMETER  AND  THE 
VISCOSITY  OF  n-PENTANE,  by  H.  H.   Reamer, 
G.  Cokelet,  and  B.  H.   Sage.    Rept.  on  Project  Squid, 
Contract  Nonr- 1858(25).    Jan  59,  36p.   34  refs.   Techni- 
cal rept.   CIT-4-P. 
Order  from  LC  mi$3.  (X),  ph$6.  30  PB  146  540 

A  rotating  cylinder  viscometer  suitable  for  measure- 
ments at  pressures  up  to  25,  000  pounds  per  square 
inch  in  the  temperature  interval  between  0°  and  500°F. 
is  described.    Experimental  measurements  which  have 
been  obtained  for  n-pentane  are  included  as  an  example 
of  the  results  to  be  expected  with  this  instrument. 
(Author) 


Cornell  U. ,  Ithaca,  N.  Y. 
AN  INTEGRAL  PROCESSING  UNIT  USING  A  SEC- 
ONDARY REFRIGERANT,  by  H .  F .  Wiegandt .    Rept. 
on  Saline  Water  Conversion  by  Freezing,  Contract 
14-01-001-107.   Aug  60,  51p.  13  refs.    Saline  Water 
Research  and  Development  Progress  rept.  no.  41. 
Order  from  OTS  $1.50  PB  161  906 

Large  sea  water  conversion  plants  which  in  their 
operating  cycle  produce  ice  with  the  use  of  a  direa- 
contact,  immiscible  refrigerant  should  ultimately  be 
able  to  produce  potable  water  with  a  work-energy  re- 
quirement of  less  than  6  Btu  per  pound  of  product.   The 
present  design  for  a  10  million  gallon  per  day  plant 
shows  a  requirement  of  11.8  Btu  per  pound  of  product 
with  an  estimated  product  cost  of  $0.  38  per  thousand 
gallons.   The  plant  cost  is  equivalent  to  $0.67  per  daily 
gallon.   An  integral  unit  is  projected  in  which  a  wash- 
ing zone  serves  as  a  hydraulic  seal  between  the  freez- 
ing and  melting  zones.   A  rapid  direct -free  zing  step, 
a  washing  operation  in  which  the  ice  bed  is  propelled 
by  a  hydraulic  piston  action,  and  a  melting  step  fn 
which  refrigerant  is  condensed  directly  on  dumped, 
bulk  ice  are  the  major  contributions  ci  this  work. 
(Author) 


Dow  Chemical  Co. ,  Midland,  Mich. 
A  STUDY  OF  VAPORIZABLE  EXTINGUISHANTS,  by 
David  L.   Engibous  and  Theodore  R.   Torkelson.   Rept. 
for  1  July  58-Aug  59  on  Contract  AF  33(616)5838. 
Jan  60,   124p.  73  refs.  WAEX:  Technical  rept.  59-463. 
Order  from  OTS  $2.  75  PB  161  942 

Bromochloromethane  (CB)  is  now  used  as  the  vaporiz- 
ing liquid  fire  extinguishing  agent  on  crash  trucks  as 
a  supplement  to  mechanical  protein  foam,  which  is  the 
primary  means  of  combatting  flammable  liquid  fires. 
CB  is  recognized  to  present  a  toxicity  problem  of  ill- 
defined  magnitude.  Other  agents  have  been  proposed 
as  replacements  for  CB  and  this  study  evaluated  the 
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following  compounds  for  this  purpose:  Dibromodifluo- 
romethane,    Halon  1202;  Brorjiochlorodifluoromethane, 
Halon  1211;  Bromotrifluororriethane,   Halon  1301;  1,2- 
Dlhromoretrafluoroethane,   halon  2402;  CB  was  used  as 
a  standard  of  comparison  throughout.    A  comprehen- 
sive survey  and  analysis  of  existing  literature-  on  these 
agents  which  covers  effect! v<ness,  toxicity,  physical 
properties,   test  methods,  and  dispensing  techniques 
Is  included.  As  a  result  of  this  study,   Bromochlorodi- 
fluoromethane  (Halon  1211)  ajpears  as  a  promising 
agent  for  optimum  ground  fir;  protection. 
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Bureau  of  Yards  and  Docks.  Washington,  D    C 
INSPECTION  FOR  MAINTEN/hNCE  OF  PUBLIC 
WORKS  AND  PUBLIC  LTILITfes.    VOLUME  2.    IN- 
SPECTION GUIDES-ELECTRICAL.    2  June  58,  64p. 
16ref8.   Technical  pub.  NAVDOCKS  TP-Pw-3I; 
BUDOCKSINST  11014.  13A. 
Order  from  OTS  $1.50  PB  161  959 

Previously  announced  in  USGR^,  v.  34,  no.  4, 
14  Oct  60,  as  PB  147  652. 

See  also  PB  147  655 

Bureau  of  Yards  and  Docks,  \lashingion,  D.  C. 
INSPECTION  FOR  MAINTENANCE  OF  PUBUC 
WORKS  AND  PUBLIC  UTILITIES.    VOLUME  3.    IN- 
SPECTION GUIDES-MECHANICAL.   June  58,  78p. 
22  refs.   Technical  pub.  NAVDOcKS  TP-Pw-31; 
BUDOCKSINST  11014. 13A. 


Order  from  OTS  $2.00 
Previously  announced  in  USGRF 
14  Oct  60,  as  PB  147  653. 

See  also  PB  161  959 


PB  161  960 
34,  no.  4, 


Bureau  of  Yards  and  Docks.  Washington,  D.  C. 
INSPECTION  FOR  MAINTENANCE  OF  PUBLIC 
WORKS  AND  PUBLIC  UTILITIES.    VOLUME  4.    IN- 
SPECTION GUIDES-STRUCTURAL.    June  58,  48p. 
16  refs.    Technical  Pub.  NAVDOCKS  TP-Pw-31; 
BUDOCKSINST  11014. 13A. 
Order  from  OTS  $1 .  25  PB  161  961 

Previously  announced  in  USGRR,  v.  34,  no.  4, 
14  Oct  60,  as  PB  147  654. 

See  also  PB  161  960 


Naval  Civil  Engineering  Lab.  ,  Pon  Hueneme,  Calif 
HOLD-DOWN  CLAMP  FOR  3  x  15  PONTOON 
CAUSEWAY,  by  J.  V.  Stalcup.  Final  rept.  28  June 60 
21,..  Technical  rept.  076. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  156 

Hold  down  clamps  secure  causeways  to  an  LST  during 
side  carry  operations  .  Ten  hold  down  clamps  were 
tested  and  all  held  a  greater  load  then  32,000  lb. 
BuDocks  No.  2,  PHIBCB  Two  No.  1 ,  and  NCEL  No.  3. 
appeared  comparable  on  the  basis  of  strength  weight. 
cost,  and  ease  of  installation.   It  is  recommended 
that  these  three  clamps  be  in-service  tested  for  se- 
curing 21 -ft  wide  causeways  for  side  carry.  (Author) 


Naval  Civil  Engineering  Lab. ,  Port  Hueneme, 

Calif. 
NEW  AND  MODIFIED  ANCHORS  FOR  MOORINGS, 
by  R.  C.  Towne  and  J.  V.  Stalcup.  Final  rept. 
14  Mar  60,   141p.  9  refs.  Technical  rept.  044. 
Order  from  LC  mi$7.  20,  ph$22.  80  PB  149  998 

This  report  released  for  sale  to  the  pubUc  9  Sep  60. 

This  report  describes  the  design  and  development  of 
a  family  (200  lb,  6,  000  lb,   9,  000  lb,   12,  000  lb)  of 
new  mooring  anchors  which  is  lightweight,  performs 
efficiently  in  sand  or  mud  bottoms,  and  provides  a 
range  of  holding  powers  of  6, 000  to  10,  000  lb. 
(Author) 


Naval  Civil  Engineering  Lab.  ,  Pon  Hueneme,  Calif. 
WAREHOUSE  AND  PRESERVATION  METHODS  AND 
ECONOMICS  FOR  STORING  MATERIAL,  by 
R.J.  Zablodil  and  J.  C.  King.  Interim  rept. 
28  June  60,  114p.  9  refs.  Technical  rept.  075.. 
Order  from  LC  mi$6.00,  ph$18.30  PB  149  233 

To  evaluate  storage  and  preservation  methods  ,  paired 
equipment  is  being  stored  for  5  years  in  open  air, 
shed  and  standard,  40%  R  H  and  50%  RH  warehouses . 
One  of  each  pair  is  domestic  and  the  other  contact 
preserved.   Results  after  2-1/2  years  show  open  air 
poor,  shed  fair,  standard  warehouse  good  and  the  RH 
warehouses  best  in  protective  ability.   Contract 
preservation  prevents  rust  better  than  domestic 
preservation,  and  it  is  cheaper  to  store  non-automo- 
tive, metal  equipment  in  the  50%  RH  warehouse.   The 
test  will  continue  for  2-1/2  more  years  .  (Author) 
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Electrical  and  Electronic  Engineering 


Aberdeen  Proving  Ground.  Md. 
PROCEEDINGS  OF  THE  CONFERENCE  ON  RELIABIL- 
ITY AND  MAINTENANCE  OF  ELECTRONIC  EQUIP- 
MENT. 4-5  OCTOBER  1955.  AT  THE  ABERDEEN 
PROVING  GROUND,   Maryland.   [1955]  I07p.  3  refs. 
Order  from  LC  mi$5.  70,   ph$l6.  80  PB   149  200 

This  report  released  for  sale  to  the  public  31  Aug  60. 

Contents: 

Are  reliability  and  complexibility  incompatible 

A  practical  approach  to  reliability 

Electron  tube  reliability  in  antiaircraft  fire  control 
equipment  at  Fort  Bliss 

Conductance  technique  as  applied  to  the  vacuum  tube 
reliability  problem 

Reliability  through  semi-conductors 

Component  reliability  specifications 

A  reliability  test  program  for  electronic  equipment 

Diagnosis  of  radar  fire  control  maintenance  during 
World  War  II  and  its  effect  on  reliability 

Preventive  maintenance  -  keep  it  simple  and  effective 

Reducing  the  time  required  for  troubleshooting  com- 
plex systems 

A  modern  approach  to  the  maintenance  support  of  a 
guided  missile  system 

Design  consideration  affecting  reliability 

Achieving  reliability  in  complex  electronic  equipment 

Sound  engineering  -  the  foundation  of  equipment  re- 
reliabilitv 


Aeronautical  Electronic  and  Electrical  Lab. ,  Naval 
Air  Development  Center,  Johnsville,  Pa. 

ANALYSIS  OF  TINKERTOY  TECHNIQUES  AS 

APPLIED  TO  RADAR  SET  AN/APN-22.    Phase  rept. 

onTEDProj.  ADC  EL-44020.    25  Jan  55,   I6p.  2  refs. 

Rept.  no.  NADC  EL-L5502 

Order  from  LC  mi$2.40,  ph$3.30  PB  146  966 

The  Tinkertoy  technique,  i.e.  the  Modular  Design  of 
Electronics  (MDE),  is  the  assembly  of  electronic 
equipment  by  the  use  of  modules  which  are  dimension- 
ally  standardized  yet  have  a  wide  range  of  electronic 
applications.    A  module  is  a  stacked  assembly  of 
ceramic  wafers  imprinted  with  circuit  patterns  and 
bearing  miniature  electronic  parts.   The  automatic 
method  of  manufacturing  wafers,  processing  the  im- 
printed circuits,  applying  the  parts  and  components, 
assembling  the  modules,  and  fjerforming  complete  in- 
spections and  tests,  are  referred  to  as  Mechanized 
Production  of  Electronics  (MPE),  but  more  specifically 
as  the  application  of  Tinkertoy  techniques. 


Aeronautical    Electronic  and  Electrical  Lab. , 
Naval  Air  Development  Center,   Johnsville,   Pa. 
EVAPORATIVE  COOLING  OF  AIRBORNE  ELEC- 
TRONIC EQUIPMENT  BY  SPRAY  AND  PACKED 
CHAMBER  TECHNIQUES,   by  Leonard  F.   Tomko. 
Phase  rept.   on  TED  Pro j.   ADC  EL-9021.    19  Apr  57, 
26p.   4  refs.   Rept.   no.   NADC-EL-5712;  AD-139  012. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  148  423 

An  investigation  of  a  spray  chamber  cooling  system 
and  a  packed  chamber  cooling  system  was  made  to 
determine  their  performance  characteristics  and  to 


determine  whether  a  theoretical  mathematical  analy- 
sis could  be  correlated  with  empirical  data.    A  sim- 
ulated model  of  an  electronic  package  was  used  to 
gather  the  data.    Air  and  water  flowed  counter- 
currently  through  a  diffusion  chamber  within  the  sim- 
ulated electronic  package    where  the  simultaneous 
heat  and  mass  transfer  occurred.    A  mathematical 
design  technique  is  described  and  equations  are  de- 
rived relating  the  average  electronic  equipment  case 
temperature  to  the  variables  in  the  simultaneous  heat 
and  mass  transfer  system.    The  results  of  the  tests 
showed  that  a  spray  chamber  cooling  system  is  ade- 
quate to  maintain  case  temf)eratures  from  80°  to 
130°  F  under  the  following  conditions:  (1)  airflow  and 
water-flow  rates  varying  from  40  to  100  Ib/hr; 

(2)  air  temperatures  varying  from  90°  to  260°  F; 

(3)  water  temperatures  varying  from  35°  to  160°  F; 

(4)  an  average  dewpoint  temperature  of  52°  F  for  the 
incoming  air;  and  (5)  a  500-watt  load  at  sea  level. 
The  packed  chamber  cooling  system  is  adequate  to 
maintain  case  temperatures  from  116°  to  154°  F 
under  the  following  conditions:  (1)  airflow  rates  from 
40  to  160  Ib/hr;  (2)  water-flow  rates  from  40  to 

106  Ib/hr;  (3)  average  air  temperature  of  109°  F; 
(4)  average  dewpoint  temperature  of  55°  F;  (5)average 
water  temperature  erf  112°F;  and  (6)  a  lOOO-watt  load 
at  sea  level.  (Author) 


Airborne  Instruments  Lab.  ,  Inc. ,  Mineola.  N.  Y. 
RADIO  NAVIGATION  AIDS  IN  COMMON  AIR- 
TRAFFIC  CONTROL  SYSTEMS,  by  L.  A.  Hartman, 
J.   P.  Hektner,  and  A.  Tatz.    Final  engineering  rept.  on 
Contract  AF  30(602)1444.    May  57,  84p.   4  refs.    Rept. 
no.   3580-1;  RADC  TR-57-132;  AD-131  200. 
Order  from  LC  mi$4.  80.  ph$13.  80  PB  149  255 

Existing  and  pressed  navigation  systems  were  studied 
to  determine  their  potential  usefulness  in  the  common 
system  of  air-traffic  control  (ATQ.   The  system  in- 
cluded Dacca,  Cytac,  Tacan,  VOR,  the  Radio-Web 
system  of  the  French  Society  of  Telecommunications, 
Doppler  navigators,  Navatec,  and  Egecon  (electronic 
geographic  coordinate  navigation  facility).    The  following 
conclusions  were  reached.    Increased  navigation  accu- 
racy is  needed  for  more  efficient  airspace  use  to  pro- 
vide safe,  efficient,  and  expeditious  aircraft  move- 
ments in  major  multiple-airport  complexes.    For  opti- 
mum airspace  use,  the  navigation  equipment  must  pro- 
vide flight  paths  independent  of  the  lines  of  position 
determined  by  the  radio  navigation  aid.    The  ATC  sys- 
tem should  be  based  on  the  economic  use  of  facilities 
commensurate  with  the  requirement  in  the  particular 
airspace  covered.    LF  hyperbolic  systems  can  provide 
greater  accuracy  at  a  much  lower  cost  for  ground  in- 
stallations than  the  presently  planned  navigation  aids 
if  (1)  means  can  be  found  to  integrate  Cytac  or  Decca 
into  the  ATC  system,  (2)  noise  interference  will  not  be 
a  serious  limitation,  and  (3)  sufficiently  lightweight  and 
economic  airborne  receivers  can  be  built.    The  ability 
of  an  aircraft  to  fly  a  prescribed  ground- referenced 
flight  path  depends  on  the  accuracy  of  the  navigation 
aid,  the  aircraft's  control  characteristics,  and  knowl- 
edge of  the  rate  of  displacement  from  the  path.    If  the 
latter  is  supplied  by  airborne  sensors,  the  information 
rate  from  the  ground  aid  can  be  greatly  reduced. 
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Airborne  Instruments  Lab.l  Inc.,  Mineola,  N.  Y. 
SITE   REFLECTIONS  ON  lU  GLIDE -SLOPE  FACILI- 
TIES, by  A.  Tatz.    Final  engineering  rept.  on  Con- 
tract Cca- 28688.   Oct  53,  94|).  2  refs.    Rept. 
no.  830-2. 
Order  from  LC  mi$5.40,  ph515.30  PB  147  954 

The  ILS  glide- slope  facilitieaj  are  considered  with 
respect  to  the  effects  of  reflecting  surfaces  in  the 
propagation  path.    Reflection  jfrom  terrain  is  the  main 
feature  that  determines  the  quality  of  system  perform- 
ance.   Ground -reflected  enerfey  is  shown  to  have 
variable  phase  and  amplituderand  this  variation 
causes  deterioration  from  idgal  performance.    Charts 
are  presented  to  allow  calculation  of  the  variable 
p)hase  and  amplitude  and  erf  thje  deterioration  of  per- 
formance.   Flight  data  are  submitted  to  corroborate 
the  extent  erf  deterioration  in  performance  factors. 
Site  criteria  are  provided  to  determine  the  expected 
performance  under  various  c^ditions  of  sites  and 
flight  paths.   (Author)  . 


Aircom,   Inc. ,   Winthrop,  M*ss. 
INVESTIGATION  OF  HIGHLY  DISPERSIVE  LOW 
LOSS  TRAN3^ISSI0N  LINE  PE VICES,   by 
R.   A.    Rivers.    Final  rept.  fot  1  Feb  57-30  June  58, 
on  Contract  AF  19(604)2136.    11958]  46p.   4  refs. 
AFCRC-TR-58-155;  AD-152  433. 
Order  from  LC  mi  $3.  30,  ph$: .  80  PB  146  675 

A  figure  of  merit  is  given  for  comparing  dispersive 
structures  for  the  ratio  of  dispersion  to  losses.    This 
figure  of  merit  is  employed  in  comparing  several  dis- 
persive structures.    The  figure  of  merit  is  related  to 
group  velocity  and  Q.    Design  data  is  given  for  dis- 
persive structures  employing  periodic  loading  in  ridge 
guide  and  in  a  newly  developed  ridge  trough  guide. 
One  structure  matched  to  a  SO;  ohm  input  and  output 
has  a  phase  shift  of  2.  27>r  between  input  and  output 
for  a  10%  frequency  shift.    This  unit  has  an  input 
VSWR  of  1.  6  or  less  over  a  l(tl%  frequency  band  and 
has  an  insertion  loss  of  1.  8  dli  or  less.  (Author) 


Applied  Physics  Lab.,  U.  of  Washington,  Seattle. 
ASTOR  RELIABILITY  PROGRAM.    Rept.  on  Subcon 
tract  NOrd- 12937  to  Contracts!  NOrd- 17542  and  17647, 
1  Aug  58,  rev.  1  Feb  60.  [i960]  43p.  5  refs. 
APLAJW/TE/58-25;  AD- 21 3  3^8. 
Order  from  LC  mi$3.30,  ph$7|.80  PB   148  456 


Various  methods  of  obtaming  i 
discussed  and  some  methods  c 
reliability  are  shown.   A  detai 
of  the  Reliability  Program.   Tl^e 
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Armour  Research  Foundatioii,  Chicago,  111. 
HIGH  POWER  TRANSDUCERS!  by  H.  B.  Karplus  and 
R.  R.  Whymark.   Quarterly  reit.  no.   1  on  Contract 
[Nonr  1-2900(00).    14  Oct  59,  40.  ARF  1149-1. 
Order  from  LC  mi$  1.80,  ph$l[80  PB  149  877 

Several  aspects  of  high  power  Tiagneto-striction 
transducer  design  have  not  been  dealt  with  adequately 
in  the  past.   Two  of  these  are  the  primary  concern  of 
this  project.    One  is  the  loading  of  the  transducer  and 
the  other  is  the  utilization  of  ndnlinear  parameters. 


Army  Ballistic  Missile  Agency,  Redstone  Arsenal, 

Ala. 
DEVELOPMENT  OF  PRINTED  CABLES  AND  CON- 
NECTORS, by  Wilhelm  Angele.    30  June  59,  25p. 
DG-TR-14-59. 
Order  from  OTS  $0.75  PB  161  927 

Presented  at  the  3rd  National  Convention  on  Military 
Electronics  in  Washington,  D.  C.    Sponsored  by  the 
I.  R.  E.,  June  30,   1959. 


Army  Ballistic  Missile  Agency,   Redstone  Arsenal. 

Ala. 
PRINTED  CABLES  AND  CONNECTORS.    Development 
rept.   no.   3.    18  Feb  60,  95p.    Rept.   no.   DC- TR-4-60. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  149  095 

The  materials  and  their  features  are  reviewed  and 
compared  with  other  applicable  products.    From  this 
comparison  conclusions  may  be  drawn  as  to  the  advan- 
tages of  these  materials.    The  product  details  dis- 
cussed provide  useful  information  for  manufacturers 
and  customers.    Mechanical  cid  electrical  character- 
istics of  printed  cables  are  outlined  and  test  results 
are  discussed  and  graphically  presented.    A  complete 
section  of  the  report  establishes  requirements  for  con- 
nectors and  the  necessary  application  and  functional 
data.    Installation,   routing,  cable  end  preparation,  and 
fastening  techniques  are  suggested  which  demonstrate 
the  application  and  service  capabilities  erf  printed  ca- 
bles.   Proposals  are  submitted  for  printed  cable 
standardization. 


Army  Signal  [Research  and  Development  Lab.  ] 

Fort  Monmouth,   N.   J. 
DESIGN  AND  DEVELOPMENT  OF  A  PRECISION 
400-CYCLE  GENERATOR,  by  Stanley  S.   Schodowski. 
28  Feb  58,  28p.   4  refs.    Engineering  rept.   no.  E-1225; 
AD-  160  088. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  417 

This  report  describes  in  detail  the  design  of  a  400-cp.s 
generator  having  a  high  degree  of  frequency  stability 
and  reliability.    Considerations  given  to  the  choice  of 
resonator,  frequency  divider  and  power  amplifier  are 
thoroughly  treated  in  connection  with  meeting  all  tech- 
nical requirements.    A  proven  crystal  oscillator  de- 
sign procedure  is  employed  in  arriving  at  an  optimum 
design  of  a  highly  stable  crystal  oscillator.    Frequency 
dividers  and  power  amplifiers  are  designed  for  maxi- 
mum performance  reliability.    Test  results  are  given 
which  indicate  the  satisfactory  performance  of  the 
ABMA  Precision  400  cps  Generafor.    (Author) 


Army  Signal  Research  and  Development  Lab., 

Fort  Monmouth,   N.  J. 
PROGRESS  IN  THE  U.   a    DURING  THE  LAST 
THREE  YEARS  ON  FREQUENCY  AND  TIME 
INTERVAL  STANDARDS  AND  MEASUREMENTS,  by 
E.  A.  Gerber.   20  May  60,   lOp.  60  refs.  USASRDL 
Technical  rept.  2119. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  416 

The  progress  in  U.  S.  during  the  last  three  years  in 
the  fields  of  quartz  crystal  standards,  atomic  fre- 
quency and  time  standards,  and  frequency  and  time 
measurement  and  comparison  is  reviewed.    An  at- 
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tempt  has  been  made  to  describe  briefly  the  most  im- 
portant results  of  research  and  development  in  the 
above  fields,  based  on  the  pertinent  papers  which  have 
been  published  since  May  1957.    (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth ,  N .  J . 
STA  nC  CAPACITANCE   FORMULA   FOR  A  QUARTZ 
BAR  EXQTED  IN  THE  YX  MODEL  OF  FLEXURE, 
hy  Arthur  D.  Ballato.    15  Dec  58,  17p.  4  refs  . 
USASRDL  Technical  rept.  2009;  AD-220  105. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  414 

Quartz  oscillators  for  operating  in  the  Y'X  mode  of 
flexure  have  2  pairs  of  electrodes  arranged  on  the 
major  surfaces  of  the  plate,  in  contrast  to  most  other 
modes  where  all  the  electrodes  are  parallel.  Thus 
the  simple  formula  for  the  static  capacitance  of  par- 
allel plates  cannot  be  used.   By  considering  the  basic 
relations  between  capacitance  and  energy  stored  in  an 
electric  field,  a  formula  is  obtained  for  the  static 
capacitance.  C    ,  for  the  Y'X  mode.  (Author) 


[Army]  Signal  [Research  and  Development  Lab.] 

Fon  Monmouth,  N.J. 
TECHNICAL  MINUTES  OF  THE  HYDROGEN 
THYRATRON  SYMPOSIUM  [NO.   3]  HELD  AT  THE 
PENTAGON,   WASHINGTON,   D.  C.  ,  ON  27-2o  MAY 
1953,  bv  H.  J.  Sullivan  and  M.  H.  Zinn.    1  Aug  55, 
201  p. 
Order  from  LC  mi$9.30,  ph$3l  .80  PB  149  386 

Contents: 

Purpose  of  symposium  and  general  discussion  of  the 

results  of  second  symposium 
Use  of  the  JAN  hydrogen  thyratron  specification  by 

equipment  manufacturers 
Design  and  measurement  of  hydrogen  thyratron  mod- 
ulator characteristics 
Thyratron  drive  requirements  and  trigger  circuits 
Miniature  tube  drivers  for  high  power  hydrogen 

thyratrons 
Universal  hard  tube  driver 
Use  of  hydrogen  thyratrons  as  clippers 
Effects  of  driver  voltage  and  source  impedance  and 

peak  anode  charging  voltage  on  pulse  time  jitter  in 

the  5948  hydrogen  thyratron 
Arcing  behavior  in  pulsed  magnetrons 
Magnetron  softening  circuits 
Operation  of  hydrogen  thyratrons  at  conditions  other 

than  JAN  Test 
Multiple  operation  of  hydrogen  thyratrons 
System  jitter  requirements  and  jitter  measuring 

equipment 
Measurement  of  time  jitter  of  thyratron  pulses 
Hydrogen  reservoirs  in  hydrogen  thyratrons 
The  multiple  line  modulator 


Army  Signal  [Research  and  Development]  Lab., 

Fort  Monmouth,   N.  J. 
TEMPERATURE   RISE  STUDY,  by  Abraham  Rand. 
1  Aug  57,   37p.    1  ref.   Engineering  rept.  no.    E-1207. 
Order  from  LC  mi$J.OO,  ph$6.  30  PB  147  819 

A  practical  approach  is  presented  for  measuring  tem- 
perature rise  rapidly  and  accurately.    It  is  shown  that 


it  is  possible  to  measure  temperature  rise  on  an  open 
bench  in  a  varying  ambient  with  better  accuracy  than 
present  methods  in  a  carefully  controlled  chamber. 
The  feasibility  of  eliminating  the  constant  temperature 
test  chamber  for  most  tests  is  demonstrated.    Corre- 
lation is  of  the  order  erf  1°C  per  40°C  rise,  and  re- 
peatability is  of  the  order  of  a  few  tenths  of  a  degree 
centigrade. 

V 

Arnold  Engineering  Development  Center,  TuUahoma, 

Tenn. 
THE  DESIGN  AND  EVALUATION  OF  A  SIX  CHAN- 
NEL,   D-C  COUPLED,    TRANSISTORIZED  GALVA- 
NOMETER DRIVER  AMPLIFIER  WITH  CURRENT 
LIMITERS,  by  W.  M.   Crouch.   Rept.  on  ARO,   Inc., 
Contract  AF  40(600)800.  June  60,   28p.   3  refs. 
AEDC-TN-60-96;  AD-237  627. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  099 

A  d-c  amplifier  to  drive  recording  galvanometers  and 
to  work  in  conjunction  with  analog  magnetic  tape  sys- 
tems has  been  designed  and  fabricated  at  AEDC.   This 
amplifier  has  an  input  impedance  compatible  with  the 
tap)e  systems,  unity  or  greater  voltage  gain,  very  low 
output  impedance,  and  a  frequency  response  which 
allow  its  use  with  all  existing  recording  galvanometers 
The  unit  has  built-in  current  limiters  which  allow  its 
use  with  low  frequency,   low  current  galvanometers 
without  subjecting  the  galvanometer  to  the  possibility 
of  being  overdriven  from  random  signals  or  noise. 
The  amplifier  was  tested  for  gain,  frequency  response, 
drift,  phase  shift,  distortion,  common  mode  rejec- 
tion,  input  and  output  impedance,   linearity,  output 
noise  level,   line  voltage  interaction,  and  cross  talk. 
(Author) 


Avco-Everett  Research  Lab.,  Mass. 
AN  EXPERIMENTAL  MAGNETOHYDRODYNAMIC 
POWER  GENERATOR,  by  Richard  J.  Rosa.    Rept.  on 
Contract  AF  04(647)278.   Jan  60,  9p.  3  refs.    AMP  42; 
AFBMD-TN-60-1;  AD-233  684. 
Order  from  LC  mi$1.80,  ph$1.80  PB  147  217 

A  description  is  presented  of  an  experimental  mag- 
net ohydrodynamic  generator  that  was  constructed  at 
the  Avco-Everett  Research  Laboratory.    Some  basic 
aspects  of  its  performance  are  summarized.    Included 
is  a  discussion  of  the  term  efficiency  as  applied  to 
magneiohydrodynamic  generators.   (Author) 


Avco-Everett  Research  Lab.,  Mass. 
MAGNETOHYDRODYNAMIC  ENERGY  CONVERSION 
TECHNIQUES,  by  Richard  J.  Rosa  and  Arthur  R. 
Kantrowitz.    Apr  59,  20p.  5  refs.    Research  rept.  86, 
formerly  Research  note  120;  AD-233  689. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  216 

An  introductory  account  is  presented  of  the  basic 
theory  of  magnetohydrodynamic  (MHD)  generators, 
the  characteristics  erf  such  devices,  and  the  electrical 
profjerties  of  gases.   She>ck  tube  experiments  which 
demonstrate  some  of  the  fundamentals  of  MHD  flow 
are  described.   (Author) 
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Battelle  Memorial  Inst.  ,  c4lumbus  .  Ohio. 
INVESTIGATIONS  OF  RHENIUM  FOR  ELECTRON- 
TUBE  APPUCATIONS,  byD.|J.  Maykuth. 
G.  B.  Gaines  and  others.  Final  repK.  for  1  July  56- 
31  Mar  60  on  Contract  AF  19(604)1741 .   Mar  60,  94p. 
40  refs.  AFCRC-TR-60- 153 j 
Order  from  LC  mi$5.40.  ph|15.30  PB   149  169 

The  reactions  of  unalloyed  an^  thoriated  rhenium  with 
carbonaceous  and  boron-contiining  atmospheres  and 
with  AI2O3  were  investigated]   Rhenium  is  relatively 
inen  to  AI2O3,  is  hardened  b^  carbon,  and  reacts 
readily  with  boron  trichloride 
Rhenium  and  rhenium -coated 
resistance  to  water-cycle  ati* 

not  show  unusual  properties  ii,  

rhenium  matrices  containing  qungsten  and  molybdenum 
show  promise  for  application  in  pressed-dispenser- 
type  cathodes .  The  workabilitjy  to  fine  wire  and  prop- 
erties of  molybdenum- ,  tungsjen- ,  and  tantalum-base 
alloys  containine  rhenium  wen?  studied.   Increasing 
additions  of  rhenium  to  molyb(Penum  and  tungsten 
greatly  improve  the  hot  workability,  hot  strength, 
low- temperature  ductility,  re<irystallization  charac- 
teristics .  and  weldability  of  these  metals  .  Alloys 
based  on  Mo-28Re  or  W-25Re  [show  optimum  proper- 
ties which  should  make  them  cf  interest  for  use  as 
high-temperature  structural  aid  electrode  components 
in  electron-tube  devices  .  (Autfcor)  (See  also  PB 
PB  151  523) 


Bell  Telephone  Labs. ,  Inc.  (Hjew  York] 
IMPROVED  ELECTROLYTIC  CAPACITORS,  by 
D.  A. McLean,  N.  Schwartz  an^  others.    Final  rept. 
for  I  Feb  58-15  Jan  60  on  Contract  DA  36-039-sc- 
74996.    15  Jan  60,  48p.  5  refs.    Rept.  no.  25309-E; 
AD- 232  690. 
Order  from  LC  mi$3.  30,  ph$7j80  PB  149  024 

Al.  Ti,  W,  Zr,  and  Cb  were  inN^stigated  as  anodes  for 
solid  electrolytic  capacitors.   Clear  interference- 
colored  anodic  oxide  films  can  be  formed  on  titanium 
and  tungsten,  but  both  oxides  a^e  unstable  in  either 
wet  or  solid  capacitors.   A  ratihg  of  35V  at  150OC  ap- 
pears possible  for  aluminum  wjre  anode  capacitors. 
Thermal  treatment  and  selectivie  etching  of  the  dielec- 
tric film  yielded  improved  capacitance,  dissipation 
faaor,  and  leakage  for  porous  anode  aluminum  capac- 
itors.   The  initial  leakage  remauns  undesirably  high 
but  decreases  markedly  during  life  test.    Zirconium 
wire  anode  capacitors  were  prepared  with  a  tentative 
rating  of  60V  at  850C;  similar  itesults  with  porous 
anodes  were  not  achieved  becaiise  purification  of  the 
metal  does  not  occur  at  a  sintering  temperature  200OC 
below  the  melting  point.    Porou^  anode  niobium  capaci- 
tors with  6V  and  20V  ratings  have  electrical  proper- 
ties comparable  to  tantalum  uniis.  but  have  the  ad- 
vantage of  yielding  a  higher  capiacitance- per -anode 
weight.    Although  resintered  niobium  foil  can  be  anod- 
ized  to  225V,  porous  pellets  sta^rt  to  develop  a  crys- 
talline film  at  about  lOOV.   The  crystallization  is 
believed  responsible  for  the  poqr  life  test  stability  of 
35V  rated  capacitors.   A  seleai,lve  etching  process  of 
the  oxide  film  was  used  to  improve  the  leakages  of 
niobium  capacitors.   Models  were  prepared  of  6V  and 
20V  rated  niobium  capacitors.   (Author) 


Bell  Telephone  Labs. .   Inc.   [New  York] 
MICROWAVE  SOLID-STATE  DEVICES.    Interim  rept. 
no.    11.    1  July-30  Sep  59.  on  Contract  DA  ,36-0,39- sc- 
73224.    15  Nov  59.   36p.    11  refs.   AD- 232  689. 
Order  from  LC  mi  $3.  00.   ph$6.  30  PB  149  016 

Slow-wave  structures  to  be  used  in  traveling  wave 
masers  have  been  studied  for  a  frequency  of  2,390  mc. 
Resonance  isolators  have  been  operated  using  yttrium 
iron  garnet  at  liquid  helium  temperature  and  at  the 
magnetic  field  called  for  by  the  ruby  maser  operation. 
On  the  basis  of  these  results,   the  development  of  a 
ruby  traveling  wave  maser  for  this  frequency  has  been 
initiated.    A  theory  of  high  power  performance  of 
traveling  wave  masers  has  been  developed.    It  sug- 
gests a  novel  utilization  of  traveling-wave  masers 
as  energy  storage  and  conversion  elements.    Low- 
temperature  noise  measurements  on  a  diffused  ger- 
manium varactor  diode  have  been  obtained  for  ampli- 
fication in  the  degenerate  mode  at  a  frequency  of 
6  kmc/sec.    Excess  noise  temperature  is  determinLcl 
as  a  function  of  the  diode  operating  temperature  in  t he- 
range  from  near  liquid  nitrogen  temperature  to  room 
temperature.    Harmonic  generation  at  relatively  high- 
power  levels  has  been  achieved  using  diffused-silicon- 
junction  diodes.    The  diodes  used  are  "gradual  grade" 
units,   in  the  sense  that  their  impurity  gradients  are 
substantially  less  than  those  of  the  silicon  varactor 
diodes,  although  they  are  designed  to  minimize  series 
resistance  to  ensure  maximum  cut-off  frequency. 
(Author)  (See  also  PB  144  934) 


Bell  Telephone  Labs  ,   Inc.   [New  York]. 
MICROWAVE  SOLID-STATE  DEVICES    Interim  rept. 
no.    12.    1  Oct -31  Dec  59,   on  Contract  DA  36 -039 -so - 
73224.    15  Jan  60.   29p.   AD-235  853. 
Order  from  LC  mi$2  70,   ph$4.  80  PB   149  017 

Starting  with  a  four  terminal  network  representation, 
the  impedance  transformation  from  the  semiconductor 
region  of  a  mesa  diode  to  a  transmission  line  i.s  dis- 
cussed.   It  is  shown  that,   under  certain  assumptions, 
the  transformation  between  measured  reflection  ccx^f- 
ficient  and  device  impedance  can  be  formulated  in  a 
simple  way,  and  may  be  arrived  at  through  a  series  of 
operations  on  a  Smith  chart     Proper  use  of  impedance 
standards  can  determine  the  transformation.    Experi- 
ments (conducted  at  a  single  frequency  only)  indicate 
validity  of  the  assumptions,   one  of  which  is  the  appro- 
priateness of  the  impedance  concept  itself.    Using 
these  measurement  techniques,  the  impedance  of  a 
considerable  number  of  diffused  silicon  mesa  varactor 
diodes  has  been  evaluated.    The  experimental  results, 
obtained  using  diffused  silicon  from  a  single  run  with 
a  fixed  impurity  gradient,   indicate  a  dependence  of  Q 
(measured  at  1  kmc  per  sec.  )  on  the  area  of  the  dif- 
fused junction.    This  is  attributed  to  the  presence  of  an 
equivalent  series  resistance,   some  of  which  must  be 
attributed  to  losses  near  the  active  region  of  the  de- 
vice.   The  magnitude  of  this  series  component  is 
enough  to  begin  limiting  the  cut-off  frequency  obtain- 
able with  diffused  wafers  when  the  junction  capacity 
sizeably  exceeds  two  or  three  pf.    Possible  reasons  for 
these  losses  are  discussed.  (Author)  (See  also 
PB  149  016) 
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Bell  Telephone  Labs.  ,    Inc.   [New  York]. 
NIKE  R    TRACKING  RADAR  SERVOS.    CASE  27675- 
2,  by  J.   E.   Tarr.    Memo,  for  file.    2  Dec  55,  6p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  150  145 

Tliis  report  released  for  sale  to  the  public  13  Sep  60. 


Bell  Telephone  Labs.  ,   Inc.  ,   [Whippany,   N.   J.  ] 
STLIDY  OF  SOLDERLESS  WRAPPED  CONNECTIONS 
FOR  MILITARY  COMMUNICATION  EQUIPMENTS,   by 
S.  J.    Elliott.    Final  rept.   on  Task  BN;  Technical  rept. 
no.   15  on  Engineering  Services  on  Task  Studies  of 
Military  Communication  Systems,  Contract  DA  36-039- 
sc-52593.    21  June  56,  50p.   AD- 133  953. 
Order  from  LC    mi$3.  30,  ph$7.  80  PB  147  920 

Pertinent  information,  accumulated  during  die  develop- 
ment of  solderless  wrapped  connections  for  Bell  System 
use,   is  reviewed  in  this  report.  The  solderless  wrapped 
connection  is  described,  its  advantages  and  disadvan- 
tages are  enumerated,  and  parameters  that  influence 
its  reliability  are  discussed.    Solderless  wrapped  con- 
nections have  a  reasonable  prospect  of  performing  re- 
liably in  military  communication  equipments.    Addi- 
tional tests  should  be  made,  however,  to  evaluate  their 
reliability  under  the  environmental  conditions  of  mili- 
tary service.    Solderless  wrapping  would  be  advanta- 
geous in  the  manufacture  of  military  communication 
equipments,  provided  the  equipments  are  designed  for 
solderless  wrapping.    Guidance  for  design  is  included. 
The  problem  of  changing  connections  (where  insufficient 
slack  is  available  in  an  existing  lead)  would  limit  the 
usefulness  of  solderless  wrapping  for  maintenance. 
This  limitation,  however,  would  not  preclude  the  use  of 
solderless  wrapping  in  manufacture.    (Author) 


Bendix  Aviation  Corp.  ,    Eatontown.   N.  J. 
Ge  PNP  DRIFT  BASE  POWER  TRANSISTOR,   by 
Charles  Z.   Leinkram.   H.   Newman,  and  W.   C.   Wald- 
ron.    Final  rept.  no.   4,   15  July  58-15  Dec  59.  on 
Transistors,   Power,   Drift  Base,  Germanium  PNP, 
Contract  DA  36-039- sc-78149.    [19,59]  113p 
AD-235  673. 
Order  from  LC  mi  $6.  00,  ph$18.  30  PB  149  117 

The  production  refinement  program  is  presented  for 
the  2N1430  drift  base  power  transistor.    This  device 
is  characterized  by  very  fast  switching  times  at  high 
collector  currents,   high-frequency  response,   low 
saturation  resistance,  and  excellent  high  temperature 
stability.    The  refinement  of  development  techniques 
so  that  production  of  the  drift  base  power  transistor 
could  be  readily  achieved  required  the  optimum  em- 
ployment of  conventional  transistor  technology  and  the 
use  of  new  and  imaginative  fabrication  methods.    The 
resulting  processes  not  only  yielded  production  tech- 
niques capable  of  low  cost  manufacture  of  the  unit  but 
also  gave  a  greater  understanding  of  the  technology  of 
the  devices.    The  introduction  of  new  concepts  in  diffu- 
sion and  slice  preparation,  and  the  use  of  special 
emitter  alloys  resulted  in  better  yields,  greater  re- 
liability and  better  performance  of  the  transistor. 
Testing  and  evaluation  of  the  product  has  continued 
beyond  completion  of  the  contract  requirements.    The 
results  of  this  further  evaluation  indicates  a  greater 
device  capability  than  called  for  in  the  contract  spec- 
ifications.   Some  parameter  measurements  of  a 
higher  current  transistor,  B1037B,  are  included 
(Author)  ^ 


Case  Inst,  of  Tech.  ,  Cleveland,  Ohio. 
SHUNT  SUSCEPTANCE  OF  PLANAR  ARRAYS  OF 
CONDUCTING  DISCS,  by  Ronald  A.  Gardner. 
Master's  thesis.  Scientific  rept.  no.  13  on  Contract 
AF  19(604)3887.   25  Apr  60.  7Ip.  8  refs .  AFCRC- 
TN-60-533(or  553). 
Order  from  LC  mi$4.50.  ph$12.30  PB  148  745 

The  value  of  shunt  susceptance  is  computed  for  a 
planar  array  of  conducting  discs  using  small  aper- 
ture theory.   Static  and  dynamic  interaction  effects 
are  considered.  Computed  values  of  shunt  susceptance 
are  compared  with  experimental  values  .  Using  ex- 
perimental values  of  shunt  susceptance,  a  propagation 
constant  is  determined  for  disc  type  anificial  dielec- 
tric. (Author) 


Case  Inst,  of  Tech. ,  Cleveland  Ohio. 
A  TRANSISTOR  REGULATED  POWER  SUPPLY  FOR 
A  HIGH  CURRENT  MAGNET,  by  Kenneth  C.  Brog. 
Master's  thesis.  Technical  rept.  no.  2  on  Contract 
Nonr- 1141(07).   Aug  59,  42p.  9  refs.  AD-229  365. 
Order  from  LC  mi$3.00,  ph$6.30  PB  148  179 

Current  regulation  of  a  high  current  electromagnet 
utilizing  power  transistors  in  series  was  achieved.  A 
sampling  voltage,  obtained  from  a  sensing  resistor  in 
series  with  the  magnet,  is  compared  with  a  reference 
voltage:  the  error  signal  is  sufficiently  amplified  and 
fed  back  to  the  series  transistors  thru  a  2  stage  tran- 
sistor driver.   Magnetic  fields  from  845  gauss  to 
8550  gauss  with  field  regulation  of  a  few  pans  per 
million  over  this  range  were  obtained.  (Author) 


[Centre  de  Physique,  El^ctronique  et  Corpusculaire 

(France)] 
DESIGN  AND  DEVELOPMENT  OF  UHF  PROTO- 
TYPE CARCINOTRON  TUBES  WITH  MAGNETS. 
Final  rept.  on  Contract  AF  61(514)917.  Dec  57,  113p. 
1  ref.  WR.204;  RADC  TR-58-62;  AD- 148  714. 
Order  from  LC  mi$6.00,  ph$18.30  PB  147  808 

Development  was  conducted  on  2  UHF  prototype  carci- 
notron  tubes  with  magnets  to  cover  the  200-  to  400- mc 
band.  Design  requirements  called  for  a  minimum  HF 
output  power  of  5  kw.  The  2  tubes  are  the  CM  32 
covering  the  200-  to  300- mc  band  the  the  CM  34cover- 
ing  the  300-  to  400- mc  band.  A  convenient  interdJgital 
line  was  chosen  to  deliver  the  wanted  RF  power  in  the 
given  tuning  range.   Main  disadvantages  of  the  tubes 
are  the  large  dimensions  .   These  dimensions  can  be 
reduced  with  a  short  finger  line  and  the  CM  34  will  be 
designed  with  a  finger  length  of  140  mm  and  the  CM  32 
with  a  finger  length  of  200  mm .  The  RF  propenies , 
especially  the  dispersion  characteristics  and  matching 
problem  of  the  line  and  output  device,  were  examined. 
The  main  difficulty  experienced  was  the  rather  close- 
by  cutoff  of  the  line .  The  design  of  the  sole  and  col- 
lector is  given,  and  only  a  very  closely  shielded  col- 
lector suppressed  parasitic  plate  current.   Means 
were  tried  for  improving  the  heat  transfer  between 
the  absorbing  layer  and  the  cooling  medium.  The 
most  satisfactory  device  for  heat  transfer  is  a  glass 
tube  with  Kovar  contacts  covered  by  an  inner  aquadag 
layer  protected  by  Araldite.  To  avoid  heat  transfer 
between  2  faces  of  an  insulator,  the  cooling  liquid  is 
made  a  conductory  (salt  water  with  a  concentration  of 
30  to  40  g/liter  is  satisfactory). 


Centre  de  Physique  Electronique  et  Corpusculaire 

(France). 
WIDE  DYNAMIC  RANGE  CARRIER  GRID  STORAGE 
TUBE  T.  CM.    16,  by  G.   Vfendt.    Quarterly  rept.   no. 
on  Contract  N-62558-2275.    I  Sep  59,  22p.   W.  R.  434 
Order  from  LC  mi$2,  70,  pli$4.  80  PB  148  868 
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new  coplanar  effect  has  not 
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Centre  de  Physique  Electr^nique  et  Corpusculaire 

(France). 
WIDE  DYNAMIC  RANGE 
TUBE  T.  CM.    14,   by  G. 
May  57 -Jan  59  on  Contracts 
N62558-(14)-1932.    31  Oct 
W.  R.  457;  AD- 22 8  840. 
Order  from  LC  mi$8.  10,  pH$27.  30  PB  149  876 
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ning  the  filaments  on  various  continuous  and  inter- 
mittent operation.  The  results  indicate  that  most 
promising  filament  type  is  the  gold-platinum  plated 
iron  filaments  operating  in  100%  helium.   No  burn- 
outs or  changes  in  current  out  of  prescribed  limits 
have  been  observed  for  this  filament  type  in  over 
5000  hours  of  life  test  operation.   (Author) 


Clevite  Corp. ,  Cleveland,  Ohio. 
RESEARCH  ON  NEW  HIGH  TEMPERATURE  SEMI- 
CONDUCTING MATERIALS,  by  Shaun  S.  Devlin,  Jacob 
M.  Jost,  and  Lebo  R.  Shiozawa.    Rept.  on  Contract 
AF  33(616)3923.   June  60.   167p.  87  refs.    WADD 
Technical  rept.  60-11. 
Order  from  OTS  $3.00  PB  161  938 

Three  years  of  research  on  the  preparation,  purifica- 
tion, crystal  growth,  and  measurement  of  the  funda- 
mental properties  of  CdS,  CdSe,  ZnTe,  and  mixed 
crystals  of  CdS-CdSe  are  summarized.   The  basic  re- 
quirements of  high-temperature  semiconductor  de- 
vices for  operations  to  SOO^C  were  closely  examined 
and  led  to  the  choice  of  the  above  materials  for  further 
investigation.    A  detailed  account,  with  liberal  refer- 
ences to  previous  quarterly  reports,  is  presented  on 
the  following  topics;  (1)  purification  of  elemental  zinc, 
cadmium  and  tellurium  by  zone  refining  and  vacuum 
distillation  using  spectrographic  and  radioisotopic 
techniques  for  evaluation;  (2)  mechanism  of  crystal 
growth  in  the  Reynolds-Czyzak  process,  including 
analog  studies  of  soap-bubble  and  iodine-crystal 
models;  (3)  measurement  of  basic  properties.   Meas- 
urements taken  of  a  variety  of  doped  and  undof)cd  crys- 
tals include;  (1)  X-ray  crystallographic  data;  (2)  ther- 
mal expansion  data  from  25  to  200OC;  (3)  optical  ab- 
sorption (energy  gap)  data,  including  the  variation  of 
AE  with  composition  of  mixed  CdS-CdSe  crystals;  and 
(4)  data  on  the  temf)erature  dependence  of  Hall  effect 
and  conductivity  from  71^  to  800°K.    The  room -tem- 
perature energy  gaps  are  typical  values  of  interest  and 
for  CdS,  CdSe,  ZnTe  and  ZnSe  are  2.38,  1.70,  2.21 
and  2.43  ev,  respectively.    AE  of  mixed  crystals  are 
nonlinear  with  composition  (AE  of  Cd(S_5Se  5)  -  1.91 
ev).    Room  temperature  carrier  mobilities  in  doped 
crystals  (Pi  10" 2  to  1  ohm  cm)  are  350,  550,  and 
100cm2/volt  sec,  respectively,  for  CdS(n-type), 
CdSe(n-type)    and  ZnTe  (p-type).    At  high  tempera- 
tures ^^n-^T"  3/2  for  In-doped  CdS,*<n-^T'l  for  Ga- 
doped  CdSe,  and /«'p--^T"^/2  for  Cu-doped  ZnTe.    Lo* 
terTU)erature  electron  mobility  in  Ga -doped CdSe i  1000 
cmVvolt  sec.  with  nslO^''  cm"3.   Thermoelectric 
power  of  Ga-doped  CdSe  -  250aV/ok.    (Author) 


Compagnie  Generale  de  Tclcgraphie  Sans  Fil 

(France) 
INFLUENCE  OF  THE   MANUFACTURING  PRECI- 
SION OF  AN  ANTENNA  ON  ITS  PERFORMANCE, 
by  J.  Robieux.   Technical  note  no.  1  on  Contract 
AF  61(514)737.  C.   27  May  55,  80p.  (p.  65-66 
omitted).   AD- 83  556. 
Order  from  LC  mi$4.50,  ph$  12.30  PB  150  090 

The  purpx)se  of  the  present  study  is  to  investigate  the 
influence  erf  manufacturing  lack  of  precision  on  the 
f>erformance  of  an  antenna.  The  problem  is  stated 
in  the  introduction.   The  field  radiated  by  an  antenna 
results  from  the  addition  of  the  fields  radiated  by 
each  one  of  its  elements  .   A  lack  of  precision  in  man- 


ufacturing does  not  modify  in  any  substantial  manner 
the  amplitudes  of  these  elemental  fields.   It  is  neces- 
sary, however,  to  add  to  their  theoretical  phases, 
calculated  by  utilizing  the  surface,  assumed  pjerfect, 
an  aleatory  angle  which  corresponds  to  the  aleatory 
deviation  between  the  actual  surface  the  the  theoreti- 
cal surface.  The  problem  is  thus  an  aleatory  prob- 
lem and  it  is  necessary  to  use  the  methods  of  the 
calculus  of  probabilities. 


Computation  I  jb.  ,  Harvard  U.  ,  Cambridge,  Mass. 
SOME  APPLICATIONS  OF   LOGICAL  SYNTAX  TO 
DIGITAL  COMPUTER  PROGRAMMING,  by  Richard 
Manning  Carp.    Doctoral  thesis.    Rept.  on  Theory  of 
Switching  to  Bell  Telephone  Labs.    Jan  59,  200p. 
54  refs.    Rept.  no.  BL-22. 
Order  from  LC  mi$8.70.  ph$30.30  PB  147  350 

In  this  thesis  the  methods  of  logical  syntax  are  applied 
to  the  analysis  of  programming  languages.    The 
programming  languages  considered  include  not  only 
computer  languages,  but  also  flowcharting  languages 
and  the  source  languages  of  automatic  programming 
systems.    Syntactic  models  are  defined  and  used  for 
the  development  of  analytic  check-out  procedures  and 
techniques  for  improving  the  efficiency  of  programs. 
(See  also  PB  147  351) 


Computation  Lab.,  Harvard  U.,  Cambridge,  Mass. 
THEORY  OF  SWITCHING,  by  Howard  Aiken.  Rept. 
for  I  May  56-Dcc  56  to  Bell  Telephone  Labs  .  [1956] 
193p.  64  refs.  Rept.  no.  BL-16 
Order  from  LC  mi$8.70,  ph$30.30  PB   147  348 

Contents: 

The  synthesis  of  a  special  class  of  switching  functions 
Silicon  carbide  crystal  switches 
The  decomposition  of  switching  functions 
A  theorem  concerning  two-terminal  switching  net- 
works 
On  the  functional  separability  of  Boolean  functions 
Recording  on  thin  magnetic  films  with  a  single  wire 

polepiece,  preliminary  report 
A  mathematical  model  for  single  wire  recording 
Circuit  synthesis  for  network  switching  functions  OO 
(See  also  PB  122  821) 


Computation  Lab. ,  Harvard  U  . ,  Cambridge,  Mass  . 
THEORY  OF  SWITCHING,  by  Howard  Aiken.  Rept. 
to  Bell  Telephone  Labs  .    15  Dec  58,  173p.  19  refs. 
Rept.  no.  BL-21. 
Order  from  LC  mi$8.10,  ph$27.30  PB  147  351 

Contents: 

The  use  of  adding  transformations  in  the  synthesis  of 
switching  functions 

Notes  on  thesubfunctions  of  switching  functions 

Identification  andootimal  realization  of  a  class  of 
switching  functions 

Transportation  problems  with  joint  capacity  con- 
straints 

Refined  methods  of  solving  the  traveling-salesman 
problem 

Magnetic  core  parallel  adder 

(See  also  PB  140  104) 


Computation  Lab.,  Harvard  U.,  Cambridge,  Mass. 
THEORY  OF  SWITCHING,  by  Howard  Aiken.   Rept. 
to  Bell  Telephone  Labs  .    1  June  59,  138p.  14  refs  . 
Rept.  no.  BL-23 
Order  from  LC  mi$6.90,  ph$21 .30  PB  147  349 

Contents: 

Modular  functions 

Transportation  problems  with  equality  constraints 

The  description  of  finite  sequential  processes 

A  Harvard  Univac  method  for  the  selection  of  the 
prime  implicants  of  a  switching  function 

The  derivation  of  minimal  forms  for  incompletely  de- 
fined switching  functions 

(See  also  PB  147  350) 


Control  Systems  Lab.  ,  U.  of  Illinois,  Urbana. 
BARRIER  GRID  STORAGE  TUBE  DISTURBANCE,  by 
John  K.   Robe.    Rept.  on  Contract  DA  36-039- sc-56695. 
Aug  58,   37p.   3  refs.   Rept.no.    R- 103;  AD- 202  487. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  149  400 

Storage  tube  disturbance  is  defined  as  the  positional 
fluctuations  of  the  input-output  characteristic.    An  at- 
tempt to  characterize  this  single  concept  by  a  single 
number  or  "Figure  of  Merit"  is  complicated  by  the  fact 
that  disturbance  has  been  found  to  be  a  function  of  sev- 
eral variables.    The  periodic  and  aperiodic  structure 
of  the  barrier  grid  of  a  barrier  grid  storage  tube  is 
used  to  illustrate  disturbance.    It  is  found  that  a  portion 
of  the  disturbance  is  independent  of  the  signal  level, 
whereas  another  portion  is  directly  def>endent  on  it.   In 
considering  the  frequency  distribution  dL  the  disturb- 
ance it  is  found  that  the  aperiodic  variations  cause  a 
disturbance  which  is  spread  throughout  the  tube's  pass 
band,  while  the  periodic  variations  produce  a  disturb- 
ance at  particular  frequencies.    The  amplitude  of  the 
periodic  disturbance  which  appears  in  the  output  is 
shown  to  be  a  function  of  the  ratio  of  beam  diameter  to 
barrier  grid  mesh  size.    (Author) 


Cruft  Lab.  ,  Harvard  U.  ,  Cambridge,  Mass. 
A  LOOP  ANTENNA  COUPLED  ELECTROMAGNET- 
ICALLY  TO  A  FOUR-WIRE  TRANSMISSION  LINE 
TO  ACHIEVE  THE  CIRCULARLY  POLARIZED  RA- 
DIATION, by  Kun-Mu  Chen.    Scientific  rept.   no.   5, 
series  2,  on  Contract  AF  19(604)4118.    25  Jan  60.  67p. 
3  refs.  AFCRC-TN-60-365;  AD-237  668. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  148  321 

A  loop  antenna  coiqiled  electromagnetically  to  a  four- 
wire  transmission  line  is  studied  theoretically  and 
experimentally  when  the  line  is  driven  as  two  mutually 
perpendicular  two-wire  lines  that  are  90°  out  of  phase 
in  time.    The  size  of  the  loop  at  which  resonance  oc- 
curs is  determined.  The  zeroth-order  and  first-order 
solutions  of  the  current  distribution  are  evaluated  and 
it  is  found  that  at  resonance  the  antenna  currents  due 
to  each  two-wire  line  oscillate  in  a  dipole  mode  of  the 
loop.    The  currents  induced  by  the  four-wire  line  cir- 
culate as  a  traveling  wave.    The  radiation  fields  pattern 
is  also  evaluated.    The  square  loop  is  first  studied; 
later,  it  is  shown  that  the  circular  loop  resembles  the 
square  loop  closely.    An  array  that  consists  of  many 
loop  antennas  coi^jled  electromagnetically  to  a  four- 
wire  transmission  line  has  a  very  high  gain  with  circu- 
larly polarized  radiation.    (Author) 
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Cruft  Lab.  ,  Harvard  U.  ,  (Cambridge,  Mass. 
THE  RADIATION  PATTERNS  PRODUCED  BY  A 
LINEAR   ARRAY  OF  HALF+WAVE  DIPOLES  COUPLED 


ELECTROMAGNETICALLY  TO  A  TWO- WIRE  TRANS- 
MISSION LINE,  by  Dipak  L.  Sengupta.    Scientific  rept. 
no.   4,   series  2,  on  Contract  AF  19(604)4118.    20  Jan 60, 
21p.  6  refs.  AFCRC-TN-60"  371;  AD- 237  669. 
Order  from  LC  miJ2.  70,  phJM.  80  PB  148  322 
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The  effects  of  the  different  physical  parameters  on  the 
radiation  pattern  are  studieti  both  from  physical  and 
theoretical  considerations.    The  theoretical  conclusions 
are  verified  by  actual  measurements.    The  electro- 
magnetic coupling  principle  used  in  this  antenna  pro- 
vides more  flexibility  for  controlling  the  radiation 
pattern  than  in  the  case  of  the  usual  method  of  coupling 
the  dipole  arrays  to  a  two-w;  re  transmission  line.    A 
8tep-by-step  design  procedure  is  given;  this  can  be  used 
in  order  to  obtain  the  best  radiation  pattern  from  the 
antenna.    (Author) 


David  Sarnoff  Research  Cei  te 
STORAGE  LIGHT  INTENSIFIER 
E.    E.   Loebner,  H.  O.   Hook, 
Quarterly  rept.  no.  6,   1  July- 
DA  36-039- sc- 7 1194.    15  Oct 
AD- 151  525. 
Order  from  LC  mi  $2.  70,  phS4.  80 
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Diamond  Antenna  and  Microfvave  Corp.  ,  Wakefield 

Mass. 
RADIO  FREQUENCY  ROTAFJY 
CU-64;  [MSQ-  16(XW- 1)  by 
Rept .  no.  2  on  Contract  AF 
21p.  5  refs.  RADC  TN-59-42 
Order  from  LC  mi$2.70,  ph$|l 
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Diamond  Ordnance  Fuze  Labs.  ,   Washington,    D.   C. 
A  NOTE  ON  ZERO- CROSSINGS  AND  AVERAGE 
FREQUENCY,   by  P.    R.   Karr.    25  Oct  54,    lOp.   3  refs. 
Technical  rept.   TR-133. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  329 

An  expression  is  derived  for  the  expected  rate  n  of 
zero  crossings  of  the  function  sinfN(t)  -*■  y),   where 
N(t)  is  a  stationary,  Gaussianly  distributed,   random 
or  "noise"  function  with  zero  mean. 


Diamond  Ordnance  Fuze  Labs. ,   Washington,   D.  C. 
TRANSISTOR  D-C   REGULATORS,   by  F.   Allen  and 
H.  J.   Reed.   18  July  60,    19p.  8  refs.  Technical  rept. 
TR-852. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  224 

Modifications  and  extensions  of  a  basic  series-type 
regulator  circuit  are  utilized  in  the  design  of  three 
d-c  regulators  for  electrochemical  power  supplies. 
Expressions  are  given  for  the  regulated  output  voltage 
and  the  output  resistance  in  terms  of  the  supply  volt- 
age and  circuit  parameters.    The  performance  of  the 
experimental  circuits  is  in  reasonable  agreement  with 
the  calculated  values  obtained  from  the  stability 
equations,    (Author) 


Eastman  Kodak  Co.  ,  Rochester,  N.   Y. 
BASIC  RESEARCH  INVESTIGATIONS  FOR  AMMONIA 
VAPOR  ACTIVATED  BATTERIES,   by  J.   M.    Freund, 
V.  M.  Bryant,  Jr.  and  J.  B.  Schliff.    Final  rept.   for 
15  Sep  57-14  Sep  59  on  Contract  DA  36-039- sc- 74902. 
[1959]  63p.   10  refs,  AD- 235  814. 
Order  from  LC  mi$3,  90,  ph$10.  80  PB  149  109 

The  densities  of  several  ammonium  salts,   KSCN,  and 
Pb(N03)2  ^og^ther  with  mixtures  of  the  last  with 
NH4NO3  have  been  measured,  mostly  at  -340C.    With 
the  exception  of  KSCN,  these  solutions  are  non- ideal. 
Conductance  of  the  same  substances  has  also  been 
measured.    The  KSCN  solutions  have  the  highest  specific 
conductance  at  the  c^timum  concentration.    At  the  maxi- 
mum, NH4SCN  is  a  better  conductor  than  is  NH4NO3. 
In  highly  concentrated  solutions,  however,  NH4NO3  is 
the  better  conductor.    KSCN  at  its  peak  is  a  30%  better 
conductor  at  -60°C,  and  a  20%  better  conductor  at 
-40°C,  than  NH^SCN.    Studies  of  liquid 
Zn/NH4SCN/Pb02  cells  at  -4(PC.  show  that  essentially 
100%  of  theoretical  cathode  capacity  was  obtained  at 
current  densities  up  to  31  ma/cm2,  although  there  were 
less  than  4  moles  NH4SCN  per  mole  Pb02  available  in 
the  electrolyte.    Liquid  Pb/NH4SCN/Pb02  cells,  dis- 
charged at  current  densities  between  0.  15  and  15 
ma/cm^,  delivered  the  theoretical  capacity  of  the 
Pb02.    Vapor  activated  Pb/NH4N03/PbO2  cells,  dis- 
charged at  room  ambient  temjjerature,  show  suscepti- 
bility to  concentration  polarization  as  the  ammonium 
ion  available  is  decreased.    (Author)  (See  also 
PB  145  878)      j 


Edison,   Thomas  A. ,   Industries,   West  Orange,   N.J. 
HIGH  CAPACITY  VENTED  NICKEL- CADMIUM 
CELLS,  by  Arthur  Fleischer,   Edward  C.   Kopper  and 
others.   Quarterly  rept.  no.   1,  30  Nov  59-29  Feb  60, 
on    Contract  DA  36-039-SC-84555.    [1960]  59p. 
20  refs. 
Order  from  LCmi$3.  60,  ph$9.  30  PB  149    118 
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The  task  of  manufacturing  six  types  of  high  capacity 
nickel-cadmium  cells  varying  in  capacity  from  3.  5  to 
36  amp-hrs.  was  set  up  in  three  phases,  exp>erimental 
design,  and  manufacture.    The  experimental  program 
for  the  Type  4  cell  was  set  up  after  a  preliminary 
estimate  of  elements  for  the  six  sizes  of  cells.    A 
sufficient  number  of  cells  was  planned  to  permit  test- 
ing two  concentrations  of  lithium  hydroxide  in  the  30% 
potassium  hydroxide  electrolyte.    In  addition,  cells 
were  included  to  study  the  effect  of  a  5%  cobalt  addi  - 
tion  to  the  fused  nickel  nitrate  impregnating  bath  in  the 
Edison  process  for  preparing  positive  plates.    The 
design  of  cells,   cell  parts  and  hardware,  and  tools  and 
fixtures  has  proceeded  up  to  the  point  at  which  further 
progress  must  be  delayed  till  decisions  can  be  reached 
on  the  basis  of  the  experimental  program. 


Electrical  Engineering  Research  Lab.  .  U .  of 

Illinois ,  Urbana. 
RATIONAL  APPROXIMATION  OF  ARBITRARY  REAL 
FUNCTIONS  WITH  SPECIFIED  WEIGHTS,  by  Tao- 
Nan  Tang.  Doctoral  thesis.  Technical  note.  no.  14  on 
Contract  AF  49(638)63.    1  May  60,  99p.  25  refs 
AFOSR-TN-60-613. 
Order  from  LC  mi$5.40,  ph$15.30  PB  148  766 

The  problem  of  obtaining  the  Tchebysheff  approxima- 
tion of  a  real  continuous  function  in  a  closed  interval 
by  a  polynomial  or  a  rational  function  under  a  speci- 
fied weighting  function  is  treated.   Solutions  of  such 
problems  are  obtained  by  numerical  methods  involv- 
ing iterative  procedures  which  may  be  carried  out  by 
modem  computing  machines  .   The  effect  of  shifting  a 
zero  or  several  zeros  of  an  error  function  on  the 
weighted  error  function  itself  is  obtained  by  multiply- 
ing the  amount  of  shift  by  the  sensitivity,  defined  as 
the  panial  derivative  of  the  weighted  error  function 
with  respect  to  the  zero  shifted.  The  successive 
equalization  of  the  weighted  error  function  at  the 
points  of  extrema  gives  an  iterative  procedure  with 
assured  convergence  of  the  process  . 

Electro-Optical  Systems,   Inc.,  Pasadena,  Calif. 
DESIGN  AND  DEVELOIMENT  OF  VERY  HIGH 
SPEED  SWITCHING  TECHNIQUES,   by  R.  M.   Aron, 
M.   P.   Ernstene,  and  F.   R.  Marshall.    Final  technical 
rept.  on  Contract  DA  04-495-501-ORD-1097. 
15  May  59,  76p.    12  refs.   Rept.   no.    120-FinaI- 
AD-2I8  844. 
Order  from  LC  mi $4.  50,   ph$12.  30  PB  147  609 

The  hydrogen  thyratron  and  the  atmospheric  triggered 
spark  gap  were  studied.    With  the  hydrogen  thyratron 
used  in  the  normal  circuit  configuration,  current  com- 
mutation times  as  low  as  4.  5  millimicroseconds  were 
achieved,  and  times  as  brief  as  two  mi  Microseconds 
are  believed  possible  by  making  use  of  design  im- 
proven  ents  demonstrated  to  be  advantageous.    With 
the  hydrogen  thyratron  in  a  special  pulsed-anode  cir- 
cuit configuration,  a  current  conmutation  time  of 
two  n.illimicroseconds  was  achieved,  and  fractional 
millimicrosecond  times  appear  to  be  obtainable.    With 
the  triggered  spark  gaps  at  atnospheric  pressure, 
current  commutation  times  as  brief  as  7  millimicro- 
seconds were  achieved.    The  operation  of  the  high 
pressure  triggered  spark  gaps  follows  simple  scaling 
laws  which  show  that  commutation  times  can  be  ex- 
pected to  vary  inversely  with  pressure,  up  to  pres- 
sures of  10  to  20  atmospheres;  hence  commutation 
times  under  a  millimicrosecond  are  possible.  (Author) 


Electronic  Defense  Labs,  ,  Sylvania  Electronic  Sys- 
tems, Mountain  View,  Calif. 
OPTIMAL  SPARES  PROVISIONING  FOR   ELECTRONIC 
SYSTEMS,  by  Jorgen  P.   Jorgensen.    Rept.  on  Contract 
DA  36-039-SC-78281.    30  Mar  60,  91p.   13  refs.   Tech- 
nical memo.    no.   EDL-M237;  AD- 235  936. 
Order  from  LC  mi$5,  40,  ph$15.  30  PB  148  340 

Spare  parts  kits  were  designed  for  the  AN/MLQ-19 
(XL-2),   ESGM  I,  and  EP-EDL-I6  systems.    The  kits 
provide  spares  for  a  one- year  operating  period  at  an 
assurance  level  of  0.  85  to  0,  90, 


Electronic  Engineering  Co. ,  of  California, 

Santa  Ana . 
MODIFICATION  OF  FIRE  CONTROL  SYSTEM, AA, 
M-33,  by  R.  F.  Akers .   Final  technical  rept.  for 
1  May-5  Nov  59  on  Contract  DA  36-039-sc-783l7. 
15  Dec  59,  21p. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  377 

The  primary  modification  involved  the  installation  of 
a  system  to  provide  high  accuracy  digital  data.  This 
involved  :   installation  of  precision  encoders  on  the 
azimuth,  elevation,  and  range  shafts  of  the  radar; 
addition  of  slip  rings  to  accommodate  the  encoder 
data   and  design,  fabrication,  and  installation  of 
electronic  equipment  to  provide  the  precision  digital 
data  output.  Other  modifications  involved:  the  addi- 
tion of  a  sighting  telescope  on  the  antenna;  the  design, 
fabrication,  and  installation  of  a  remote  control  unit 
so  that  an  operator  at  the  antenna  can  position  the 
antenna;  and  changes  to  the  plotting  board  to  provide 
for  various  map  scales.   The  accuracy  tests  per- 
formed on  the  high- precis  ion  data  system  are  in- 
cluded, and  reveal  that  linearity  errors  in  azimuth 
and  elevation  were  less  than  20  seconds  of  arc.  Back- 
lash and  range  data  errors  were  too  small  to  be  de- 
tected. Approximately  95%  of  the  circuitry  of  the 
precision  data  system  is  transistorized.  The  data 
output  is  presented  in  two  forms:  a  binary-coded- 
decimal  display  of  azimuth,  elevation,  and  range, 
and  a  decimal  display  of  time  on  a  panel  which  is 
photographed;  and  a  binary-coded-decimal  output  of 
azimuth,  elevation,  range,  and  time  suitable  for 
recording  on  magnetic  tape.  (Author) 


Electronics  Research  Lab. ,   U.  of  California, 

Berkeley. 
STABILITY  OF  SYSTEMS  WITH  RANDOMLY  TIME- 
VARYING  PARAMETERS,   by  A.   R.   Bergen.    Scientific 
rept.  no.   1  on  Contract  AF  19(604)5466.    9  Feb  60, 
20p.   10  refs.   Series  no.  60,  issue  no.   268;  AFCRC- 
TN-60-174. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  148  499 

Consider  a  system  which  alternates  between  two  known 
configurations  at  random  times;  one  of  these  configu- 
rations is  stable,  the  other  is  unstable.    Since  the  un- 
stable mode  is  intermittent  it  is  entirely  possible  for 
the  system  to  be  stable  despite  the  unstable  mode. 
Since  the  system  is  random,   stability  must  be  defined 
in  a  probabilistic  sense.    In  this  report  a  system  is  de- 
defined  to  be  stable  if  the  return  to  equilibrium  of  the 
system  after  any  finite  disturbance  is  "almost  sure," 
i.  e. ,   if  the  system  returns  to  equilibrium  with  prob- 
ability one.    The  randomness  of  the  system  resides  en 
entirely  in  the  intervals  between  successive  altema- 
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Electronics  Research  Lab 

Berkeley. 
STUDY  OF  CROSSED- FIELll) 
J,    R.   Whinnery.  C.   K.  Birds^ill 
final  rept.  for  15  Oct- 30  Nov 
039-8C-74981.    [1959]  22p.   3 
Order  from  LC  mi $2.  70, 
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U.   of  California, 


AMPLIFIERS,  by 
and  others.    Interim 
59,  on  Contract  DA  36- 
refs.   AD- 236  172. 

80  PB  149  410 


phl4 

Fabrication  of  the  second  moqel  of  the  crossed-fleld 
velocity  analyzer  has  continue.    This  model  includes 
means  for  reducing  the  effects  of  secondaries  and  for 
water  cooling  the  anode.    In  tlie  derivation  of  the 
crossed- field  diode  equations 

transverse  derivatives  were  neglected.    This  implies 
that  the  magnetic  fields  produced  by  the  displacement 
and  convection  currents  are  inimportant.    A  study  was 
made  to  determine  the  range  d  conditions  under  which 
this  is  true.    This  work  incidentally  answers  similar 
questions  for  the  Uewellyn-Pbierson  equations.  (Author) 
(See  also  PB  148  108) 


Farnsworth  Electronics  Co, 
MODIFICATION  OF  VIDEO 
EQUIPMENT  ANDB  TYPE  2. 
rept.  on  Contract  NObsr -642^6 
Order  from  LC  mi $2.  70, 


ph$4 
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This  report  covers  the  modifjcat 
2.  3NS4a  Video  Interconnect 
with  Addendum  No.   3  to  AND! 
Complete  technical  informal 
struction  book  for  this 
This  repon  details  the  modific 
CFease  the  capabilities  of  the 
compatability  with  the  latest 
system.    (Author) 


Fon  Wayne,  Ind. 
NTERCONNECTION 
i(NS4a.    Final  development 

.   [1959]  23p.   2  refs. 

80  PB  147  955 


ions  to  the  ANDB  Typx? 
Equipment  in  accordance 
Specification  2.  3NS4a. 
is  contained  in  the  in- 
equipn^ent  (Navships  92770). 
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Flight  Research  Lab. ,  Wright  Air  Development 

[Div.]  Wright-Patterson  AFB,  Ohio. 
NAVIGATIONAL  SYSTEMS  COMBINING  INERTIA L 
AND  GROUND  VELOCITY  VICTOR  INFORMATION, 


by  John  E.  Clemens,  Wolfrann 
Wazelt.   Apr  52,  declassified 
WADC  Technical  rept.  52-76; 
Order  from  LC  mi$3.00,  frfi$< 


Kerris,  and  Friedrich 
28  July  60.    40p.  4  refs. 
ATI- 169  180. 
30  PB  150  148 
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Gilfillan  Bros.  ,  Inc.  ,  Los  Angeles,  Calif. 
MULTICOLOR  PLAN  POSITION  INDICATOR   FOR 
USE  IN  THE  AIR  TRAFFIC  CONTROL  RADAR 
SAFETY  BEACON  SYSTEM    Final  engineering  rept. 
for  1  Jan-28  Feb  58  on  Contract  NObsr-72571.  7  Mar  58 
31p.    1  ref. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  147  961 

The  objective  of  this  contract  is  to  provide  a  radar 
Plan  Position  Indicator  on  which  pulse  coded  beacon  re- 
turns can  be  displayed  in  seven  color  hues  depending 
on  the  code- to-color  assignment. 


Horizons,    Inc.  ,   Cleveland,   Ohio. 
FERROELECTRIC  MEMORY  CELLS,   by  Richard  A. 
Fotland.    Final  rept.  on  Contract  AF  19(604)5498. 
Apr  60,  4  refs.  AFCRC-TR-60-140. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  816 

Techniques  have  been  developed  for  obtaining  20 
micron  films  of  sodium  niobate  and  barium- lead 
titanate  ceramics.    Inferences  derived  from  the 
switching  voltage-film  thickness  curves  indicate  that 
the  sodium  niobate  crystallites  are  surrounded  by  a 
10""  cm  parelectric  skin.    Switching  voltages  as  low 
as  20  volts  have  been  utilized  with  switching  pulse 
lengths  of  50  m^ec.    A  15  megacycle  read-out  voltage 
functions  effectively.    The  second -harmonic  phase  of 
an  output  current  provides  a  nondestructive  read-out. 
Ten  by  ten  matrices  have  been  examined  with  a  static 
address  and  found  to  possess  good  uniformity.    Coin- 
cidence switching  is  effective  due  to  the  high  loop 
squareness  when  operating  in  the  second-harmonic 
output  mode.    Indications  are  presented  which  show 
the  feasibility  cf  large  matrix  sizes.   (Author) 


[ITT]  Labs.  ,  Nutley,  N.   J. 
TESTS  OF  TACAN  SYSTEM  WITH   REDUCED  BEA- 
CON SPECTRUM,  by  A.  Biagi  and  J.  Hobbs.    Final 
rept.  on  Contract  NOas-51- 1227.    20  July  56,   136p. 
Technical  memo.   no.  576;  includes  Technical  momo. 
no.  569. 
Order  from  LC  mi$6.  90,  ph$2l.  30  PB  147  960 

A  series  of  measurements  was  conducted  of  the  effects 
of  co-channel  and  adjacent-channel  interference  on  the 
AN/ARN-21  in  accord  with  procedures  prepared  by  the 
Air  Navigation  Development  Board.    The  first  results 
of  the  work  gave  some  performance  figures  concerning 
the  effect  of  co-channel  and  adjacent-channel  inter- 
ference on  range  accuracy,  bearing  accuracy  and  iden- 
tity fidelity,   using  ARN-21  equipments  manufactured  in 
the  Summer  of  1955.    These  figures  showed  that,  under 
the  conditions  of  the  tests,  the  "hole- punching"  effect 
of  the  airborne  Ferris  discriminator  degraded  the 
otherwise  excellent  bearing  accuracy  of  the  Tacan  Sys- 
tem.   While  such  deterioration  had  never  been  ob- 
served in  actual  flight,  there  was  reason  to  believe 
that  the  problem  might  become  of  some  importance  in 
the  future  when  many  more  beacons  would  cover  a 
given  area.    The  present  memorandum  describes  the 
greatly  improved  results  obtained  by  removing  the 
Ferris  discriminator  from  the  airborne  equipment, 
while  simultaneously  reducing  the  beacon  sjjectrum. 
This  change  not  only  reduces  errors  but  increases  the 
apevaung  range  and  reduces  vulnerability  to  jamming. 
Minor  improvements  have  also  been  made  to  the  air- 
borne decoding  circuitry  in  order  to  reduce  co- channel 
interference. 
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Knights,  James,   Sandwich,   111. 
PHASE  STABLE  OVERTONE  CRYSTAL  STUDY,  by 
Robert  E.  Christian.  Quarterly  rept.  no,   1,    1  July- 
1  Oct  57,  on  Contract  DA  36-039-sc-74884.  [1957] 
34p.  4  refs. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  105 

A  literature  survey  disclosed  that  a  lateral  force  ap- 
plied along  a  diameter  of  a  crystal  would  cause  a  fre- 
quency deviation.    The  magnitude  of  the  frequency 
deviation  varied  with  changes  in  diameters  in  which 
the  force  was  applied  and  points  of  minimum  frequency 
deviation  was  noted.  Mathematical  calculations  show 
that  nodal  points  of  AT  crystals  are  located  f  40°  from 
the  Z  axis.    The  static  capacitance  of  the  experimental 
crystals  was  lower  than  outlined  in  the  specs.    The 
temperature  coefficients  of  the  crystal  were  measured. 
Representation  crystals  were  tested  for  phase  shift 
and  the  data  obtained  showed  no  clear  trend.    A  new 
crystal  vibration  holder  has  been  designed  which 
equals  the  ]PL  holder  in  performance  but  is  superior 
in  convenience  to  use.    Two  Teflon  mounted  crystals 
were  tested  for  phase  stability.    They  appeared 
promising  in  the  Y  and  Z  plane  but  were  very  un- 
satisfactory in  the  X  plane. 


Knights,  James,   Co.,   Sandwich,   111. 
PHASE  STABLE  OVERTONE  CRYSTAL  STUDY,  by 
Robert  E.  Christian.  Quarterly  rept.  no.  2,    1  Oct  57- 

1  Jan  58,  on  Contract  DA  36-039-sc -74884.  [1958]  45p. 

2  refs. 

Order  from  LC  mi $3.  30,  ph$7.  80  PB  149  106 

Modification  of  the  constant  acceleration  apparatus  has 
minimized  frequency  shift  due  to  the  apparatus.    Appli- 
cation of  pressure  along  various  diameters  of  an  AT 
crystal  showed  that  a  pxjint  of  minimum  frequency  shift 
occurs  at  30°  off  the  Z  axis  at  room  temperature 
(23°C).    Six  groups  of  crystals  were  mounted  every 
five  degrees  from  15-40°  off  the  Z  axis  and  p>hase  sta- 
bility measurements  were  made.   An  analytical  proof 
IS  presented  verifying  the  theory  that  the  reorientation 
of  the  nodal  points  with  respect  to  temperature  is  a 
function  of  the  changes  in  the  elastic  coefficients  with 
temperature.    (See  also  PB  149  105) 


Knights,  James, Co.  ,  Sandwich,   111. 
PHASE  STABLE  OVERTONE  CRYSTAL  STUDY,  by 
Robert  E.  Christian.    Quarterly  rept.   no.   3,    1  Jan- 
1  Apr  58,  on  Contract  DA  36-039-sc-74884.    [1958] 
25p.    1  ref.    AD- 200  892. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  149  107 

Analytical  and  experimental  investigations  are  being 
made  of  crystallographic  orientations  and  crystal  plate 
mountings  in  order  to  minimize  phase  instability  when 
the  crystal  unit  is  subjected  to  mechanical  vibration. 
Distributed  capacity  changes  in  the  leads  between  the 
crystal  and  the  external  oscillator  were  minimized  by 
the  use  of  a  series  mode  oscillator.    A  series  mode 
oscillator  constructed  with  vacuum  tubes  for  mounting 
on  the  shaker  head  proved  unsatisfactory.    A  transistor 
grounded  base  oscillator  also  proved  unsatisfactory 
because  of  inadequate  output.    Laboratory  test  results 
on  3  crystal  units  were  in  agreement  with  phase  Stability 
measurements  made  at  Fort  Monmouth.    Solder  mount- 
ing of  crystals  resulted  in  improved  resistance  charac- 


teristics but  not  of  phase  stability.  The  elastic  proper- 
ties of  AT  cut  crystals  differed  from  those  of  a  quartz. 
(See  also  PB  149  106) 


Knights,  James.  Co.  ,  Sandwich,   111. 
PHASE  STABLE  OVERTONE  CRYSTAL  STUDY,  by 
Robert  E.  Christian.    Quarterly  rept.  no.   4,   1  Apr- 
1  July  58  on  Contract  DA  36-039-sc-74884.    [1958] 
25p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  108 

When  compressional  stress  is  applied  to  an  "AT" 
crystal,  the  frequency  of  thickness- shear  modes  would 
vary  due  to  the  deformation  of  the  crystal.    The  change 
of  frequency  Af  of  the  plate  in  the  strained  state  as  a 
function  of  the  components  of  strain  tensor  has  been 
derived.    For  an  infinitesimal  deformation,  the  strain 
is  linearly  related  to  the  stress  through  a  matrix 
S'»ajlSa-l.    The  matrix  elements    S'jj^  were  ex- 
pressed in  terms  of  elastic  modulii  of  q  quartz  and  the 
skew  angle  f  in  "AT"  plane.    Consequently  Af  as  a 
function  of  fand  stress  was  obtained.    Analysis  showed 
that  at  a  particular  angle  y  ,  compressional  stress 
would  cause  a  zero  phase  shift  for  an  "AT"  crystal  of  a 
definite  strain  distribution.    An  "AT"  crystal  subjected 
to  a  constant  lateral  force  resulted  in  points  of  minimum 
frequency  shift  30°  on  each  side  of  the  Zaxis.    The 
p>oints  of  minimum  frequency  shift  are  the  same  re- 
gardless of  the  magnitude  of  stress.    Preliminary 
evidence  indicates  that  there  may  be  no  point  of  zero 
frequency  shift  in  the  bending  direction.    (See  also 
PB  149  107) 


Lansdale  Tube  Co. ,  Pa.  •. 

GERMANIUM  PNP  OR  NPN  JUNCTION  TRANSISTOR, 
by  James  A.  Sluss,  Jr.   Quarterly  progress  rept. 
no.  1,  26  May-26  Aug  58,  on  Contract  DA  36-039-sc- 
75046.    [1958]  38p.    Philco  no.  R-218. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  372 

The  necessary  techniques  for  electrochemically  etch- 
ing and  plating  large  area  etch  pits  and  electrodes  on 
diffused  germanium  material  have  been  developed,  and 
large  area,  micro-alloyed,  diffused-base  transistors 
have  been  fabricated.   The  fabricative  procedure  of 
the  device  is  being  modified  to  meet  the  sp>ecification 
limits.   The  loss  of  the  collector  diode  during  the 
micro-alloying  operation  has  considerably  reduced  the 
yield  of  units  that  have  a  satisfactory  VCE  of  60  volts. 
Micro-alloying  of  indium  electrodes  into  diffused 
germanium  blanks  is  being  accomplished  through  the 
use  of  a  focused  light  beam,  which  heats  the  elec- 
trode.   A  profile  curve  which  will  permit  accurate 
placement  of  the  emitter  and  collector  in  the  diffused 
field  and  yield  units  which  will  closely  approach  the 
specification  limits  has  been  determined.    An  optical 
concentricity  gauge  for  determining  the  concentricity 
and  diameter  of  the  emitter  and  collector  electrodes 
has  been  devised.   A  new  thermal  stud  mount  which 
theoretically  achieves  a  400mw  dissipation  to  free  air 
has  been  designed.   (Author) 

Lansdale  Tube  Co. ,  Pa. 
GERMANIUM  PNP  OR  NPN  JUNCTION  TRANSISTOR, 
by  James  A.  Sluss,  Jr.   Quarterly  progress  rept. 
no.  2,  26  Aug-26  Nov  58,  on  Contract  DA  36-039-sc- 
75046.    [1958]  27p.    Philco  no.  R-218. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  373 
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Lansdale  Tube  Co.  ,  Pa. 
NUCLEAR  RADIATION  RESISTANT 
TRANSISTORS,  by  A.  Byer 
rept.  no.  3,  15  Nov  59-15  F^b 
039- sc- 78307.   [1960]  28p. 
Order  from  LC  mi$2.70.  phl4.80 
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whisker  has  been  eliminated, 
now  soldered  to  the  base  pin 
cal  connection ,  and  the  excesk 
Another  collector  degradation 
occurs  with  the  passage  of 
and  distinct  from  the  collectol" 
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tinued.  (Author) 


Lockheed  Aircraft  Corp. 
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This  selective  bibliography  covers  the  period  1950- 
1958.    The  literature  of  particular  interest  is  that  of 
the  Peltier,   Seebeck,  and  Joul^- Thompson  Effects  as 
well  as  certain  studies  of  therlnal  conductivity.    The 
tellurides,   in  particular  lead  lelluride,  was  the  only 
thermoelectric  material  designated  as  being  of  pri- 
mary interest.    There  was,   therefore,   no  attempt  to 
cover  the  rapidly  expanding  fiild  of  thermoelectric 
materials.   Semiconductors  were  only  of  tangential  in- 


terest; hence,   reference  is  made  only  to  those  writ- 
ings that  were  of  interest  to  those  who  had  originally 
requested  compilation  of  the  bibliography.    The  litera- 
ture of  both  thermoelectric  materials  and  semiconduc- 
tors has  been  treated  extensively  in  other  publications. 
Sources  for  materials  cited  included:   Chemical  Ab- 
stracts ,  Nuclear  Science  Abstracts  ,  Science  Abstracts 
ASTIA,  and  Lockheed  Missile  and  Space  Division,         ' 
Technical  Information  Center.  (Author) 


Mallory,  P.   R.  ,  and  Co.  ,   Indianapolis,   Ind. 
RESEARCH  AND  DEVELOPMENT  IN  CONNECTION 
WITH  MINIATURE  VARIABLE  RESISTORS,  by 
Howard  Reeve.    Final  rept.   for  1  Mar  53-30  Sep  55  on 
Contract  DA  36-039- sc- 42655.    [1955]  90p.   7  refs. 
Order  from  LC  miH  80,  ph$13.  80  PB  149  013 

Efforts  have  been  directed  toward  the  research,  de- 
velopment, and  testing  of  materials  and  methods  to 
establish  designs  for  four  specific  types  of  miniature 
resistors  and  a  single  pole,   single  throw  switch. 
Resistor  designs  developed  include  the  1/2  inch  diameter 
bushing  mount  resistor  with  attached  single  pole, 
single  throw  switch,   the  1/2  inch  diameter  flat  mount 
resistor,  the  3/8  inch  diameter  bushing  mount  resistor, 
and  the  5/16  inch  diameter  multiturn  resistor. 


Mellon  Inst.  ,  Pittsburgh,  Pa. 
HIGH  TEMPERATURE  PRINTED  QRCUITRY.  by 
G.  H.  Young,  C.  H.  T.  Wilkins  and  others  .  Quart- 
erly rept.  no.  11,  third  series,  1  Apr- 30  June  59,  on 
Computer  Components  Fellowship  no.  346,  Contract 
AF  19(604)1959.   4  Apr  60.  31p.  29  refs  .  AFCRC- 
TN-60-361. 
Order  from  LC  mi$3.00,  ph$6.30  PB   149  143 

Continuation  of  investigations  on  printed  circuitry 
has  shown  that  non-glaze-containing,  screen-printed 
conducting  patterns  comprised  of  silver-platinum 
alloys  are  feasible  for  use  as  two-dimensional  elec- 
trodes. Tables  of  physical  propenies  of  refractory 
materials  ,  including  borides  ,  nitrides  ,  carbides  ,  and 
silicides,  considered  pertinent  to  past  and  present 
investigations  are  given.   Bulk  alloy  ultimate  tensile 
values  for  the  Ag-Pt  alloy  system  at  firing  temper- 
atures from  1000  to  1500OC  on  two  substrates  are 
given  and  acceptable  combinations  of  variables  are  in- 
dicated. Bondiofc  of  silver-glaze  enamels  to  algmina 
is  discussed  and  illustrated  photomicrographically. 
In  addition,  a  number  of  effects  encountered  in  firing 
screen -printed  conducting  films  are  shown  and  cor- 
relation of  the  Ag-Pt  films  with  the  binary  phase 
diagram  is  discussed.  The  utilization  of  rhodium  as 
a  barrier  layer  between  evaporated-film  capacitor 
electrodes  and  dielectric  has  produced  capacitors  of 
acceptable  electrical  characteristics.  (Author) 
(See  also  PB  144  545) 


Mellon  Inst.,  Pittsburgh,  Pa. 
HIGH  TEMPERATURE  PRINTED  CIRCUITRY,  by 
G.  H.  Young,  C.  J.  Owen  and  others.  Quarterly 
rept .  no .  12,  thi  rd  series  ,  1  July-  30  Sep  59 ,  on 
Computer  Components  Fellowship  no.  347,  Contract 
AF  19(604)1959.    13  Apr  60.  33p.  12  refs.  AFCRC- 
TN-60-577. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  144 


572 


Screen -printed  electrode  films  of  alloyed  silver  and 
platinum  powders  and  containing  no  glaze  constituent 
are  shown  to  have  exceptionally  good  adhesion  to  re- 
fractory substrates  and  acceptable  conductivity. 
These  fired,  electrically-conducting  films  should 
prove  adaptable  to  high  temperature  circuitry.   Ex- 
tensive physical  and  electrical  property  data  pertinent 
to  these  films  are  presented  in  tabular  summaries. 
The  physical  variations  in  geometry  of  the  Ag-Pt 
screen-printed  electrodes  of  5  to  60%  Ag  content  are 
presented  for  illustrative  purposes  .  The  utilization  of 
evaporation-annealing,  or  vacuum  deposition  on  a  hot 
substrate,  as  a  substitute  for  cycle-annealing  of 
Au-Pd  thin  film  resistors  is  discussed.   Resistance 
versus  temperature  sample  curves  for  resistors 
annealed  by  both  methods  and  monitored  simultan- 
eously are  presented.  The  effect  of  electron  bom- 
bardment on  the  electrical  properties  of  high  tem- 
perature resistors  and  capacitors  fabricated  in  the 
laboratory  is  discussed.   Radiation  damage  varied 
from  none  for  the  screen-printed  enamel  resistors 
to  a  permanent  effect  for  film  capacitors .  (Author) 
(See  also  PB   149  143) 


Mellon  Inst.,  Pittsburgh,  Pa. 
HIGH  TEMPERATURE  PRINTED  CIRCUITRY,  by 
G.  H.  Young,  C.  J.  Owen  and  others.    Quraterly  rept. 
no.   13,  third  series,   1  Oct-31  Dec  59,  on  Computer 
Components  Fellowship  no.  347,  Contract 
AF  19(604)1959.    13  Apr  60,  40p.   10  refs.    AFCRC- 
TN-60-578. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  145 

Continued  investigations  on  essentially  two-dimen- 
sional electronic  components  showed  that  laboratory- 
fabricated  thin  film  capacitors  were  relatively  tem- 
perature-insensitive up  to  about  300<^C.    A  test  circuit 
diagram  for  a  more  automated  method  for  the  elevated 
temperature  testing  of  capacitors  is  described.   As  a 
preliminary  step  in  the  investigation  of  a  newly- 
assigned  research  area,  inorganic  wire  coatings  and 
encapsulating  compounds,  a  literature  survey  of  the 
mechanism  and  rate  of  formation  of  oxides  in  general 
and  of  litanium  and  zirconium  oxides  is  presented. 
Radiation  tests  on  screen -printed  and  vacuum- 
evaporated  resistors  showed  that,  at  the  highest  level 
of  electron  bombardment  utilized,  the  resistors  were 
unaffected  during  irradiation.   Tensile  and  electrical 
resistance  data  are  presented  for  screen -printed 
metallized  alloy  conducting  films  containing  a  glassy 
phase,  with  and  without  a  molten  silver  phase,  to  show 
the  degree  of  effect  of  silver  on  bond  strength  and 
electrical  resistance.    Photomicrographs  of  scraped 
capacitor  dielectric  films  show  that,  in  the  absence  of 
a  barrier  layer  over  the  gold  electrode,  the  gold 
diffuses  or  migrates  laterally  into  and  through  the 
dielectric.    (Author)  (See  also  PB  149  144) 


Mellon  Inst.,  Pittsburgh,  Pa. 
HIGH  TEMPERATURE  PRINTED  CIRCUITRY,  by 
G.  H.  Young,  C.J.  Owen  and  others.    Quarterly  rept. 
no.   14,  third  series,   1  Jan-31  Mar  60,  on  Computer 
Components  Fellowship  no.  347,  Contract 
AF  19(604)1959.    13  Apr  60,  53p.   16  refs.    AFCRC- 
TN-60-579. 
Order  from  LC  mi$3.60,  ph$9.30  PB  149  146 

Continued  investigations  on  high  temperature,  passive, 
2  D  components  have  included  a  literature  survey  of 


the  mechanism  and  rate  of  formation  of  oxides,  the 
second  section  being  presented  in  this  report.    An 
apparatus  for  determining  the  gross  effect  at  tempera- 
ture of  differential  expansion  between  thin  film  (0.001" 
thick)  enamels,  screen -printed  and  fired  on  ceramic 
substrates,  is  described  and  illustrated.   The  useful 
operating  temperature  of  the  laboratory-developed, 
screen-printed  MoSi2  resistor  has  been  raised  from 
.  500  to  about  650^.    A  systematic  investigation  of  such 
related  parameters  as  type  and  amount  of  glaze  con- 
stituent, wetting  agent,  firing  time  and  temperature, 
and  type  of  substrate  is  presented  in  tabular  form. 
The  probable  nature  of  the  high -resistance  film  formed 
between  a  printed  and  fired  Ag:Pt  electrode  and  one  end 
of  an  MoSi2  resistor  is  discussed.   The  high  tempera- 
ture testing  of  miniature,  single  crystal  dielectric 
capacitors  by  manual  methods  indicates  tentatively 
that  only  a  dielectric  approaching  single  crystal  prop- 
erties will  suffice  in  developing  an  adequate  compo- 
nent.   Initial  studies  on  the  effect  of  temperature  on 
contact  angle  of  compressed  glaze  pellets  on  silver, 
as  a  preliminary  step  in  the  development  of  dielectric 
coatings  for  silver  wire,  are  discussed  and  illustrated. 
The  temperature  coefficient  of  resistance  of  evapo- 
rated Au:Pd  alloy  resistor  films  of  controlled  but 
widely  varying  thickness  was  found  to  remain  essen- 
tially constant.   (Author)  (See  also  PB  149  145) 


Michigan  U.   Research  Inst.,  Ann  Arbor. 
TABLES  OF  d',  by  P.  B.  EUiott.  Technical  rept. 
no.  97  on  Contract  AF  19(604)2277.  Oct  59.  44p. 
3  refs.  2659-7-T;  AFCRC-TR-59-55. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  803 

Tables  of  d'  for  yes -no  and  forced-choice  experiments 
are  presented  along  with  explanations  of  the  assump- 
tions involved  in  the  calculations.   (Author) 


Microwave  Lab.  ,   Stanford  U. ,   Calif. 
BASIC  MICROWAVE  RESEARCH.    Scientific  rept. 
no.  22,   1  Jan-31  Mar  60,  on  Contract  AF  19(604)1930. 
May  60,  26p.   1  ref.  M.   L.   Rept.  no.  723;  AFCRC- 
TN-60-587. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  592 

Contents: 

Microwave  tube  studies 

Plasma  physics  studies 

Ferrite  studies 

(See  also  PB  148  028) 


Microwave  Lab. ,  Stanford  U.  ,  Calif. 
A  DISCUSSION  OF  PERIODICALLY  LOADED  WAVE- 
GUIDES,   BASED  ON  THEIR   REPRESENTATION  BY 
N  PERIODICALLY  COUPLED    MODAL'  TRANSMIS- 
SION LINES,  by  Emmanuel  T.  Feuchtwang.    Scien- 
tific rept.  no.  21  on  Contract  AF  19(604)1930.    Apr  60, 
245p.  22  refs.    M.  L.  rept.  no.  710;  AFCRC-TN- 
60-390. 
Order  frcwn  LC  mi$11.10,  ph$37.80        PB  149  248 

Contents: 

The  representation  of  a  waveguide,  periodically 
loaded  by  widely  spaced  obstacles,  as  a  single, 
periodically  loaded,    modal   transmission  line 
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Microwave  Lab.  ,  Stanford 
MODE- JUMPING  CAVITT 
TUBE  KLYSTRONS,  by  J.  J. 
Technical  rept.  on  Contract 
Oct  59,  37p.  M.  L.  rept.  no 
rept.  no.  352-1;  AD-232  383 
Order  from  LC  mi  $3.  00,  ph  i6.  30 
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FLOATING- DR  IF  T- 
Shaw  and  D.   K.   Wins  low. 
DA  36-039-SC-73178. 
659;  SEL  Technical 
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A  new  method  is  described  for  increasing  the  fre- 
quency-tuning band  of  high-pbwer,   CW  microwave 
oscillators  of  the  floating-drift-tube  type.    An  impor- 
tant advantage  of  the  system  is  that  it  would  require 
a  voltage  tuning  ratio  on  the   ube  of  only  1.  5,  which 
is  the  same  as  required  for  l2/fi  =  1.  22  in  a  single 
mode  system.    It  Is  shown  experimentally  that  a  tube 
cavity  can  be  designed  so  that  both  the  parallel  and 
series  modes  will  have  the  p-oper  RF  voltage  ratios 
between  output  and  input  gaps  required  for  efficient 
operation.    It  is  further  shown  to  be  experimentally 
possible  to  satisfy  a  simultareous  condition  on  the 
frequency  separation  betweer  the  series  and  parallel 
modes  so  that  they  will  be  mutually  noninterfering. 
A  cold  test  cavity  was  built,"  ind  measurements  of 
voltage  ratios  and  mode  sepa -ation  showed  reason- 
able values  over  the  entire  3/2  frequency  turning 
range. 


Microwave  Lab.  ,  Stanford  ill.  .  Calif. 
SOLID-STATE,    T^O-LEVEL,    HIGH-POWER  MASER, 
by  H.   John  Shaw.    Quarterly  drogress  rept.   no.    1, 
I  Dec  59-29  Feb  60,  on  Contiact  DA  36-039- sc- 85263, 
continuation  of  Contract  DA  3)-039-sc-72785.    Apr  60, 
Up.   ML  rept.   no.   707;  AD-2i6  801. 
Order  from  LC  mi$2.  40.  ph$J.  30  PB  149  382 


Several  aspects  of  pulsed 
ferrites  are  currently  being  i 
measurements  have  been 
generator.    Full  scale  K-band 
constructed  for  the  K-band 
vances  have  been  made  in 
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of  an  X-band  bea- 
exer  consists  erf  a  tee 
circulators  meeting  the 
covering  9.  3  to  9.  5 
e  the  contract  was  re- 


ceived.   A  design  for  a  phase  2  model,  covering  8.  5 
to  9.6  kmc,   was  developed  and  preliminary  tests  indi- 
cate there  will  be  no  difficulty  in  meeting  the  specifi- 
cations.   A  ferrimagnetic  limiter  is  being  developed 
experimentally.    Insertion  loss  and  threshold  are  too 
high,  but  were  reduced  substantially  from  earlier 
models.    Several  geometries  and  materials  are  being 
tested.    Thus  far,  the  results  are  satisfactory  only 
over  a  narrow  band.    (Author) 


Microwave  Hiysics  Lab.,   Sylvania  Electric 

Products,   Inc. ,  Mountain  View,  Calif. 
X-BAND  BEACON  FERRITE  DUPLEXER,  by 
G.  J.  Wheeler.  Quarterly  progress  rept.  no.  3, 
1  Oct-31  Dec  59,  on  Contract  DA  36-039-sc-78802. 
12  Jan  60,   13p.  AD-232  107. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  413 

A  broad  band  Tee  requiring  less  critical  tolerances  in 
fabrication  was  developed.    A  tunable  ferrimagnetic 
limiter  was  also  developed  using  a  shunt  cavity  in  a 
constant  magnetic  field.    Low  insertion  loss  and  low 
threshold  are  still  mutually  exclusive.  (Author)  (See 
also  PB  149  412) 


Polytechnic  Inst,  of 


Microwave  Research  Inst. 

Brooklyn,  N.   Y. 
ON  STUDY  OF  MICROWAVE  FERRITE  DUPLEXER, 
by  Laurence  Levey.    Quarterly  rept.   no.    1,    1  Apr- 
30  June  58,  on  Contract  DA  36-039- sc- 78000.    12Sep58, 
32p.   4  refs.   Rept.   R-682.  3-58;  PIB-610.  3. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  1 1 1 

Techniques  employed  to  fabricate  toroidal  ferrite 
elements  for  rectangular  waveguide  have  been  detailed. 
The  remanent  magnetism  of  toroidal  structures  has 
been  utilized  to  obtain  a  differential  phase  shift  of  23 
degrees  per  inch  in  rectangular  waveguide.    Thefeasi- 
bility  of  constructing  switching  devices  using  ferrite 
toroids  has  been  demonstrated.    Ferrite  compositions 
in  preparation  to  produce  new  square  loop  materials 
for  switching  applications  have  been  described.    The 
theoretical  differential  phase  shifts  obtained  with  a 
number  of  composite  ferrite-dielectric  geometries  in 
coaxial  lines  and  rectangular  waveguide  have  been 
computed.    (Author) 

Microwave  Research  Inst.  ,  Polytechnic  Inst,  of 

Brooklyn,  N.   Y. 
ON  STUDY  OF  MICROWAVE  FERRITE  DUPLEXER, 
by  L.   Levey.    Quarterly  rept.  no.  2,   1  July -30  Sep 58, 
on  Contract  DA  36-039- sc- 78000.    28  Oct  58,  9p.  1  ref. 
Rept.   R-682.  6-58;  PIB-610.  6. 
Order  from  LC  mi$l.  80,  ph$l.  8P  PB  149  112 

Ultrasonic  techniques  of  fabricating  ferrite  toroids, 
for  use  in  waveguide  switches,  have  been  explored. 
After  some  development,  proper  tools  have  been  fabri- 
cated and  the  technique  has  been  proven  to  be  feasible. 
The  differential  phase  shift,  due  to  ferrite  toroids  in  a 
rectangular  waveguide,  has  been  measured  with  the 
toroids  centralized  in  the  waveguide  and  with  the  toroids 
laterally  displaced.    Surprrsingly  enough,  the  laterally 
displaced  toroids  gave  up  to  50%,  more  differential 
phase  shift  per  unit  length  than  the  centralized  ones. 
Ferrite  materials  are  being  sought  which  have  a  com- 
bination of  good  square  loc^  and  switching  properties 
and  also  have  good  microwave  properties.    Exploration 
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of  some  Magnesium  Manganese  ferrite  is  promising  in 
that  some  measurements  showed  various  compositions 
had  excellent  microwave  properties.    (Author)   (See 
also  PB  149  112) 


Microwave  Research  Inst.  ,  Polytechnic  Inst,  of 

Brooklyn,   N.   Y. 
STL'DY  OF  MICROWAVE  FERRITE  DUPLEXER,   by 
L.   Levey.   Quarterly  rept.   no.   3,    1  Oct-31  Dec  58, 
on  Contract  DA  36-039- sc-78000.    25  Mar  59,  9p. 
Rept.   R-682.  9-59;  PIB  610.9. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  452 

Ferrite  toroids  have  been  produced  by  both  a  com- 
pression molding  process  and  an  ultrasonic  cutting 
technique  in  an  amount  sufficient  to  assemble  several 
90  degree  differential  phase  shift  sections  for  RG- 
52/U  waveguide. 


Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,   N.   Y. 
STUDY  OF  MICROWAVE  FERRITE  DUPLEXER,  by 
L.  Levey.    Quarterly  rept.  no.  4,   1  Jan-31  Mar  59, 
on  Contract  DA  36-039- sc-78000.  29  May  59,  9p. 
Rept.   R-682.  12-59;  PIB-610.  12;  AD-225  431, 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  453 

The  compression  molding  process  has  been  employed 
to  fabricate  toroids  which  have  a  width  of  0.  170"  as 
compared  to  0.  210"  for  units  previously  produced. 
Two  90  degree  differential  phase  shift  sections  con- 
taining an  axial  wire  have  been  matched  to  within  a 
VSWR  of  1.  3  over  a  frequency  range  of  8,  6  to  9.  5kmc. 
(Author)  (See  also  PB  146  452) 


Microwave  Research  Inst, ,  Polytechnic  Inst,  of 

Brooklyn,  N,  Y. 
STUDY  OF  MICROWAVE  FERRITE  DUPLEXER,   by 
L.   Levey.    Quarterly  rept.   no.   5,   1  Apr-30  June  59, 
on  Contract  DA  36-039- sc-78000.    1  Sep  59,    12p. 
Rept.    R-682-15-59;  PIB-610.  15. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  451 

The  examination  of  methods  of  reducing  the  volume  of 
ferrite  material  per  degree  of  differential  phase  shift 
was  continued.    Computations  of  differential  phase 
shift  were  made  for  a  waveguide  configuration  con- 
sisting of  permanently  magnetized  ferrite  slabs  sepa- 
rated by  a  dielectric  material.  (See  also  PB  146  453) 


Mohawk  Business  Machines  Corp. ,  Brooklyn,  N.  Y. 
DEVELOPMENT  OF  A  DUAL  SPEED,    DUAL 
CHANNEL- DUAL  TRACK  MAGNETIC  TAPE  RE- 
CORDER-REPRODUCER AN/UNH-1  (    ),  by  W.  F. 
Heine  and  S.  Ducksiein.    Final  engineering  rept.  on 
Contract  DA  36-039-SC-52600.   May  57,  85p. 
AD-148  233. 
Order  from  LC  mi$4.80,  ph$13.80  PB  149  397 

The  results  of  this  development  indicate  that  the  re- 
quirements of  studio  equipment  quality  and  complexity 
field  type  ruggedness,  and  low  weight  in  equipment  of 
this  kind  cannot  be  realized  simultaneously.    It  is 
entirely  feasible  to  combine  any  two  of  these  objectives 
and  obtain  a  finished  item  at  reasonable  cost,  but  not 


all  three.   The  primary  instance  of  this  conflict  is  the 
drive  mechanism,  wherein  the  requirements  for  studio, 
type  tape  speed  accuracy,  and  ruggedness  could  have 
been  achieved  with  no  particular  difficulty,  had  it  not 
been  complicated  by  the  weight  factor.    What  is 
esjjecially  troublesome  in  this  respect  is  that  weight 
begets  weight,  not  linearly,  but  with  some  higher 
order  relationship. 


Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
DATA  TRANSMISSION  IN  THE  PRESENCE  OF 
INTERFERENCE,  by  R.  M.  Showers,  R.  S.  Berko- 
witz  and  others.   Final  rept.  for  1  May  58-30  June  59 
on  Project  ADAR,  Task  C,  Contract  DA  36-039-sc- 
75047.    31  July  59,  135p.  4  refs.  AD59URI ,  v.  3; 
AD -235  997. 
Order  from  LC  mi$6.90,  ph$21 .30  PB  149  393 

Studies  involve  (1)  the  effects  of  interference  in  pro- 
ducing baud  errors  in  a  digital  data  transmission 
system  and  (2)  the  relative  efficiency  of  various  error 
detecting  schemes  in  reducing  the  number  of  unde- 
tected errors  in  a  transmitted  message.  The  per- 
formance of  AM  and  PM  systems  using  standard  tele- 
type transmission  in  the  presence  of  noise  recorded 
from  an  actual  transmission  circuit  was  investigated. 
A  baud  error  probability  considerably  less  than  one 
error  in  10^  can  be  expected  with  such  circuits  . 
From  theoretical  calculations  of  the  i>erformance  of 
AM,  FM,  and  PM  systems  in  the  presence  of  this 
type  of  interference  it  was  concluded  that  the  binary 
PM  system  is  about  3  db  better  than  AM  or  FM  trans- 
mission. A  procedure  for  predicting  the  performance 
of  such  systems  is  suggested.  Of  the  five  detection 
codes  studied  in  the  presence  of  random,  grouped, 
and  periodic  errors,  the  transverse-longitudinal 
parity  check  proved  to  be  quite  superior  to  the  others. 
(Author) 


National  Aviation  Facilities  Experimental  Center, 

Atlantic  City,  N.  J. 
CHARACTERISTICS  OF  A  VOR  ON  A  200- FOOT 
TOWER,  by  Sterling  R,  Anderson  and  Robert  B,  Flint. 
Final  rept.  Apr  60,   37p,  2  refs. 
Order  from  OTS  $1,  00  PB  161  949 

A  mobile  VOR  station  located  in  a  cleared  area  200 
feet  square  at  one  corner  of  a  heavily  wooded  site  was 
flight  tested.   A  maximum  course  scalloping  of  plus 
or  minus  11.  5°  was  recorded  at  a  radius  of  20  miles 
and  an  altitude  erf  1, 000  feet.    Later,  a  VOR  antenna 
was  erected  on  a  200-foot  tower  with  a  60-foot- 
diameter  counterpoise.    Similar  fligtit  tests  indicated 
a  scalloping  maximum  of  plus  or  minus  0.5°.    A  20- 
mile-radius  orbital  flight  in  the  first  null  (1.  2*^)  pro- 
duced scaUoping  of  plus  or  minus  6°  maximum.    The 
distance  range,  for  a  receiver  input  signal  of  5 
microvolts,  varied  from  63  miles  at  300  feet  altitude 
to  175  miles  at  9,  000  feet  altitude.    It  is  shown  that 
with  an  antenna  200  feet  above  ground,   while  there 
still  are  objectionable  course  bends  in  the  nulls  of  the 
vertical  plane  radiation  pattern,   the  detrimental  ef- 
fect of  the  site  on  VOR  performance  was  reduced  at 
low  elevation  angles,   and  the  low-altitude  coverage 
was  extended.    This  type  of  installation  should  be  use- 
ful in  heavily  wooded  terrain  where  a  suitable  site 
cannot  be  obtained  for  the  installation  of  a  more  con- 
ventional station. 
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National  Bureau  of  Standards,   Washington,   D.  C. 
OXIDE  COATED  CATHODE  SUBLIMATION 
STUDIES,  by  Glenn  F.   Rouie.  Scientific  rept.  no.   3, 
1  Feb  57-31  Dec  58.  4  Feb  59,  21p.   2  refs.  NBS  rept. 
6286;  AFCRC-TN-59-158;  y.D-211  448. 
Order  from  LC  mi$2.  70,  pi  i$4.  80  PB  147  399 


A  sensitive  vacuum  microbdlanc 
study  the  sublimation  charapt 
of  uncoated  cathode  nickel. 
are  presented,    A  study  of 
started.    As  an  initial  step 
occur  during  the  thermal  c 
have  been  determined.    The 
discussed.    (Author) 


e  has  been  used  to 
eristics  ofsome  samples 
The  results  of  this  study 
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Naval  Ordnance  Lab.  ,  Wh 
A  BINARY  COUNTER  AND 
TRANSISTORS  AND  MAGN 
H.    R.    Irons.    23  Oct  58,   3Q » 
AD-210  060. 
Order  from  LC  nu$2.  70,  pri$4.  80 


te  Oak,  Md. 

ACCUMULATOR  USING 
iTIC  CORES,  by 

NAVORD  rept.  6184; 


ibei 


Binary  devices  are  descri 
tor- magnetic  core  combinat 
ing  block  for  digital  circuit 
ble  of  high  operating  speeds 
power  at  low  operating  speel 
stage  binary  counter  has  a  t 
40  micro  watts  when  operat^ 
pulses  per  second.    The 
operation  at  rates  as  high  as 
Good  reliability  is  indicated 
has  been  operated  success 
range  of  -65°F  to  160°F  wi 
volts  to  -4.  5  volts.    (Author] 


Naval  Ordnance  Lab.  ,   Whi  ;e  Oak,  Md 


PB  147  565 


which  employ  a  transis- 
on  as  a  fundamental  build- 
These  devices  are  capa- 
and  yet  require  very  little 
s.    For  example,  a  five 
()tal  power  consumption  of 
at  a  counting  rate  of  100 
?  counter  is  capable  of 
2  X  10^  pulses  per  second, 
by  the  fact  that  a  counter 
over  a  tenperature 
a  supply  voltage  of  -2.  0 
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A  NARROW  BAND  LOCK-U' 
SLAVE  ANALYZER,   by  A. 
Dec  47 -Sep  51  on  Improved 
15  Jan  58,   65p.   7  refs.   NAVi 
AD-158  517. 
Order  from  LC  miJ3.  90,  ph 


ANALYZER  AND 
Zed  Robinson.    Rept.  for 
toise  Analyzers.   15  Jan 5 J^ 

RD  rept.   4420; 


pRC 
illO. 
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This  report  describes  a  nov«  1  method  for  obtaining 
narrow  band  frequency  analysis  using  RC  circuits  as 
the  filtering  elements.    Normal  ambiguities  due  to  fre- 
quency and  amplitude  modulation  of  discrete  compo- 
nents are  eliminated  by  prov  ding  the  analyzer  with 
two  quadrature  phase  channels.    A  lock-in  circuit 
allows  considerable  more  information  to  be  obtained 
on  discrete  components.    Thi  use  of  this  analyzer  in 
conjunction  with  a  slave  anallzer  is  also  described. 
This  allows  positive  identification  of  discrete  signals 
at  different  parts  of  a  vibrat:  ng  system.  (Author) 


Naval  Research  Lab. ,  Was 
AN  IMPROVED  DC  CURRENT 
byC.  H.  Presbrey,  Jr.,  and 
22p.  2  refs.    NRL  rept.  5472 
Order  from  OTS  $0.75 


An  improved  design  for  a  dc 
been  developed  at  this  Laboratory 
was  made  in  an  effort  to  re 


ington,  D.  C. 

INTERRUPTER  UNIT, 
S.  Schuldiner.    14  July  60. 


PB  161  437 


;urrent  interrupter  has 
This  improvement 
certain  operational 
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difficulties  encountered  in  the  use  of  an  existing  model 
and  also  to  provide  for  further  studies  at  higher  cell- 
current  levels.    In  its  present  application  to  electro- 
chemical studies,  the  current  interrupter  is  part  of  an 
overall  system  consisting  of  the  interrupter,  a  cell- 
current  dc  meter,  a  cell  (with  probe),  an  external 
power  supply  for  the  cell  and  for  gating-stage  bias,  a 
peak-to-peak  ac  voltmeter,  and  an  oscilloscope  for 
visual  or  photographic  analysis  of  the  interrupted 
waveform.   The  specifications  of  the  improved  inter- 
rupter include  the  following  features:  current  range 
from  lO^amp  to  400  ma,  pulse  repetition  rate  from 
1  cycle  to  10  kc,   pulse  length  from  1  ^isec  to  0. 1  sec, 
pulse  rise-and-fall  time  of  0.25Aisec.   This  unit  has 
been  used  in  the  study  of  the  time  vs  potential  charac- 
teristics of  electrochemical  solution  IR  drops  and  of 
the  cleanliness  of  the  associated  electrode  metals. 
(Author) 


Naval  Research  Lab.,  Washington,   D.  C. 
INSTRUMENTATION  FOR  THE  CLASSIFICATION 
OF  SPACE  SIGNALS,  by  F.  T.  Powles.    Interim  rept. 
21  July  60,   19p.  4  refs.    NRL  rept.  5488. 
Order  from  OTS  $0.50  PB  161  515 

The  detection  and  identification  of  nonradiating  satel- 
lites require  a  system  designed  to  provide  a  phase  dif- 
ference of  two  incoming  signals  from  a  common  source 
which  can  be  translated  to  an  angular  position  for  the 
source,  and  a  record  from  which  input  intensities  over 
the  duration  of  the  signal  may  be  derived,  both  related 
to  an  accurate  time  scale.   The  Navy's  Space  Surveil- 
lance System,  based  on  the  interferometer  principle, 
was  designed  to  satisfy  these  needs.   The  classifica- 
tion of  signals  from  this  system  requires  a  knowledge 
of  as  many  as  possible  of  the  characteristics  by  which 
the  identity  can  be  established.    In  the  measurement  of 
the  characteristics  of  the  signals  obtained  from  the 
SPASUR  system,  it  has  been  found  that  equipment 
available  for  the  processing  and  analysis  of  the  data  in 
general  does  not  have  the  accuracy  or  high  speed  re- 
quired for  a  precise  determination  of  short -duration 
signal  characteristics.    Improvement  of  existing 
instruments  and  development  of  new  equipment  to 
meet  these  performance  requirements  is  being 
investigated.   (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
REGULATED  LINEAR  TRANSFORMER -RECTIFIER 
POWER  SUPPLIES,  by  D.  S.  Toffolo.    Interim  rept. 
27  July  60,   19p.    NRL  rept.  no.  5494. 
Order  from  LC  mi$2.40,  ph$3.30  PB  146  392 

The  NRL  unit  described  in  this  report,  without  using 
any  filtering  com|x>nents,  has  an  essentially  linear 
input  impedance  per  phase,  is  lighter  for  the  same 
rating  than  present  operational  units  procured  from 
commercial  atxirces,  utilizes  the  more  economical 
standard  grades  of  transformer  steels,  and  has  equal 
if  not  superior  regulation  characteristics,  particu- 
larly under  transient  conditions.   The  regulation  con- 
trol scheme  is  relatively  simple,  rugged,  and  relia- 
ble.  As  a  further  reliability  feature,  the  unit  is  capa- 
ble of  delivering  power  at  the  same  regulation  as  the 
ac  primary  input  power  even  when  the  control  com- 
ponents fail.   The  NRL  unit  incorporates  several  new 
features  in  a  conversion  unit  of  this  type.   They  are  a 
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multiwinding  synthetic  secondary,  series  compensa- 
tion, flux  switching  to  obtain  regulation,  and  tertiary 
windings  to  suppress  harmonics,  particularly  those 
due  to  the  rectifiers.   Additional  control  features  can 
be  added,  depending  upon  the  degree  of  regulation 
desired. 


New  York  U.  Coll.  of  Engineering,  N.   Y. 
CONTROL  SYSTEM  WITH  MINIMUM  SPECTRAL 
BANDWIDTH  PF  PLANT  INPUT,   by  James  C.  Hung. 
Rept.  on  Contract  AF  49(638)586.    May  60,  21p.  2  refs. 
Technical  rept.   400-9;  AFOSR-TN-60-493. 
Order  from  LC  mi$2,  70,  ph$4.  80  PB  148  943 

A  design  method  for  control  systems  that  minimizes 
the  spectral  bandwidth  of  the  plant  input  signal  is  dis- 
cussed.   T^e  plant  input  signal    is  minimized  subject 
to  the  constraint  that  the  integral  square  error  for  de- 
terministic inputs  or  the  mean  square  error  for  random 
inputs  be  limited  to  a  known  desired  value.    The  control 
system  transfer  function  that  satisfies  these  require- 
ments is  derived,  and  the  functions  used  in  bandwidth 
shaping  are  discussed.    An  example  of  a  system  de- 
sign using  this  technique  is  given.    (Author) 


Ohio  State  U.   Research  Foundation,  Columbus. 
MICROWAVE  TUBE  RESEARCH  ON  BARKHAUSEN- 
KURZ  CAVITY- TYPE  OSCILLATORS  AND  A 
TRANSVERSE- FIELD  TRAVELING- WAVE  TUBE,  by 
Dean  T.   Davis,   Fang-Shang  Chen,  and  E.   M.   Btxanc. 
Final  rept.  on  Contract  AF  18(600)982.    Dec  59,  61p. 
15  refs.   AFOSR-TN-60-134. 
Order  from  LC  mi  $3.  90,  ph$10.  80  PB  149  261 

An  electron  tube  employing  a  magnetically  focused 
electron  stream  moving  in  an  electric  field  resulting 
from  a  parabolic  pxjtential  distribution  can  be  operated 
as  a  Barkhausen-Kurz  oscillator.    Electrons  traveling 
m  such  a  potential  distribution  execute  simple  harmonic 
motion,  and  insofar  as  an  accurate  parabolic  potential 
distribution  is  achieved,  the  frequency  of  the  electron 
oscillations  will  be  independent  of  the  amplitude  of  the 
motion.    If  the  interaction  gap  of  a  cavity  resonator  is 
located  at  the  center  of  such  a  potential  distribution  and 
the  resonator  is  tuned  to  an  odd  integral  multiple  of  the 
frequency  of  simple  harmonic  electron  motion,  the 
electrons  can  then  remain  in  prefer  phase  to  deliver 
energy  to  the  high-frequency  field  of  the  resonator  on 
successive  transits.    Oscillators  of  this  type  have  been 
investigated  at  wavelengths  of  3  cm,   1  cm,  and  6  mm. 
Two  types  of  geometries  have  been  utilized,  one  having 
symmetry  about  the  plane  of  a  flat  electron  beam,  and 
the  other  being  symmetrical  about  the  axis  of  a  cylindri- 
cal electron  beam.    These  tubes  have  exhibited  low 
starting  currents,  wide  electronic  tuning  ranges,  and 
efficiencies  of  12  to  14  percent  in  the  3  cm  and  1  cm 
wavelength  range.    A  detailed  theoretical  analysis  has 
been  completed,  and  is  well  correlated  by  experiment. 

Ohio  State  U.   Research  Foundation,  Columbus. 
PARAMETRIC  AMPLIFICATION,  by  Marlin  O. 
Thurston.    Final  rept.  on  Contract  AF  19(604)4060. 
May  60,  53p.  21  refs.  AFCRC-TR-60-145. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  149  166 

This  research  was  concerned  with  the  capabilities  and 
limitations  of  parametric  amplifiers  of  the  non- linear 


capacitance  type.    The  dependence  of  junction  capac- 
itance on  bias  voltage  for  various  special  impurity  dis- 
tributions near  the  junction  was  calculated  theoretically 
It  was  found  possible  to  obtain  a  moderately  large  rate 
of  change  of  capacitance  with  voltage  at  a  reverse  bias 
voltage  large  enough  to  make  the  capacitance  itself 
small.    The  implications  of  this  design  for  high- 
frequency,  high-  sensitivity  amplifiers  were  considered. 
Diodes  embodying  this  idea  were  constructed  and  initial 
tests  were  made.    In  support  of  the  work  on  diode  char- 
acteristics it  was  necessary  to  extend  the  theory  of 
parametric  amplifiers.    The  results  obtained  permit 
the  performance  of  a  parametric  amplifier  to  be  re- 
lated to  the  capacitance  characteristic  of  the  diode, 
even  at  moderately  high- signal  level.    Experimental 
frequency  multipliers  and  parametric  amplifiers  were 
constructed  and  tested  at  various  frequencies  from    * 
audio  to  23  kMc.    The  main  purpose  of  this  part  of  the 
work  was  to  provide  systems  for  use  in  making  com- 
parative operating  tests  of  experimental  diodes. 
(Author)     (See  also  PB  143  192) 


Philco  Corp.  ,  Philadelphia  Pa. 
INVESTIGATION  OF  PHYSICAL  LIMITATIONS  ON 
CURRENT  GAIN  (BETA)  AND  RESEARCH  ON  IM- 
PROVED SILICON  CONTACTS,  by  Leon  L  Maissel 
and  James  P.   Spratt.    Final  rept.   for  1  Apr  58- 
31  Mar  59  on  Contract  AF  19(604)3894.    30  Apr  59,  22p. 
10  refs.  H-2I62-F;  AFCRC-TR-59-157;  AD-216  765. 
Order  from  LC  mi$2.  70,  phK  80  PB  148  553 

This  report  comprises  two  principal  studies:  an  in- 
vestigation of  the  factors  limiting  the  grounded  emitter 
current  gain  (P)  of  a  transistor,  and  research  on  im- 
proved contacts  for  silicon.    Theoretical  analysis  of  p 
limitations  suggested  a  technique  for  evaluating  the 
relative  importance  of  the  factors  known  to  affect 
current  gain.    Attempts  to  apjply  this  technique  experi- 
mentally yielded  anomalous  results.    These  discrep- 
ancies, as  yet  unexplained,  indicate  that  it  is  not  pos- 
sible to  produce  high-gain  and/or  high-frequency  de 
vices  by  biasing  transistorsnearpunch--through  voltage. 
The  first  step  in  the  study  of  improved  silicon  contacts 
wag  to  determine  the  possibility  of  developing  a  micro- 
alloy  structure  for  silicon.    When  experiments  showed 
that  such  a  device,  while  possible,  would  not  be  adapt- 
able to  large-scale  production,  this  work  was  discon- 
tinued.   Attention  was  then  turned  toward  a  silver- 
antimony  contact.    A  method  of  jet-plating  silver  onto 
silicon  was  develcqjed.    The  effect  of  silver  alloying 
on  lifetime  was  investigated;  no  adverse  effect  was 
noted.    A  study  was  made  of  diffusion  from  a  plated 
contact  as  a  method  of  prcxJucing  a  good  injecting  con- 
tact of  small  area.    It  was  concluded  that  this  method 
does  not  yield  usable  contacts. 


Radiation  Research  Corp.  ,  New  York. 
NUCLEAR  BATTERIES,  by  John  H.   Coleman  and 
Arthur  P.   Pinkerton.    Final  progress  rept.  ,   15Aug- 
15  Nov  57,  on  Contract  DA  36-039-sc-73H5,  continua- 
tion of  Contract  DA  36-039-8C-7I132.    [1957]  35p. 
10  refs.  AD- 160  419. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  149  104 

The  battery  components  (source,  collector  and  en- 
closure) were  tested  separately  to  obtain  general  de- 
sign data  and  batteries  constructed  to  test  these  prin- 
ciples.   In  regard  to  components,  first,  tritium- 
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titanium  sources  were  prepared  and  tested  for  helium  3 
and  tritium  evolution.    Tests  using  a  mass  spectrograph 
indicate  no  measurable  evolution  after  67  days.    Tests 
using  an  ion  chamber  indicate  model    R  life  is  32,000 
days  at  room  temperature  and  2,  000  days  at  75°C  and 
R2  life  is  930,  000  days  ^t  room  temperature  and  5,  200 
days  at  75°C.    Secondly,  a  new  electrophoresis  process 


was  developed  to  deposit 
minimum  of  impurities. 


R  and  R2  types  were  designed  and  drawn  from  flat  CRS 


with  cof^jer  plating.    In 
types  (RS  and  R2S)  were 
Also  electrical  data  was 
and  R2  output  current  as 
sure.    (Author) 


Regard  to  battery  models,  two 
designed  for  lOOO^^C  processing, 
taken  which  indicated  Model  R 
a  function  of  Internal  gas  pres- 
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Radiation  Research 
VACUUM  TRITIUM  NUCLEAR 
Joseph  Thomas -Hazel, 
Final  rept.  ,    15  June- 14 
039-SC-78047.    [1958] 
Order  from  LC  mi$3.  90, 


New  York. 

BATTERY,  by 
Bfernard  Caras  and  others. 
)ec  58,  on  Contract  DA  36- 
.   9  refs.    AD- 2 18  856. 
ph$10.  80  PB  149  113 
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A  new  battery  design  waj 
a  ceramic  terminal  and 
was  developed  for  constrluc 
special  large- bore  doubl 
Batteries  were  fabricatec 
(Author) 
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Radio  Corp.  of  Americ. 
RUGGEDIZATION  OF 
PULSED  PENCIL- TUBE- 
MITTER  UNITS    VOLUN 
DEVELOI^ENT  PROGRAM 
D.   W.   Power,  and  R.   E 
17  May  57-10  July  59  on 
74808.    [1959]  182p.  5  ref 
Order  from  LC  mi$8.  40, 


pill 


The  development  and  the 
of  two  types  of  S-band, 
cavity  transmitter  units, 
scription  of  the  work  don€ 
suits,  conclusions,  and 
RCA  Developmental  Type 
and  A-15135  plate-pulsed 
duced  transmitter  units 
the  following  major  feature 
quency  and  power  output 
celeration  forces  erf  at 
shock,   vibration,  and 
ature,  and  mismatched 
possess  increased  life, 
uniform  drive  requiremer 
studies  by  R.   K.   Reusch 
Rieke  Diagram  Interp 
Analysis  of  Starting- Time 


w 


leais 


the  carbon  collector  with  a 
Thirdly,  enclosures  for  Models 


evolved  which  incorporates 
complete  processing  schedule 
cting  these  batteries  on  a 
-pumping  vacuum  system, 
and  subjected  to  life  ^ests. 


Harrison,  N.  J. 
T^PES  OF  S-BAND 
AND-CAVir^  TRANS- 
E  1.    RESEARCH  AND 

by  R,   K.   Reusch, 
Brooks.    Final  rept.  for 
qbntract  DA  36-039-sc- 
s.  AD-236  221. 
phJ28.  80  PB  149  607 


uggedization  are  described 
"sed,  pencil-tube-and- 
Volume  1  contains  a  de- 
test procedures  and  re- 
njcommendatlons  concerning 
Nos.  A- 15134  grid-pulsed 
units.      The  work  has  pro- 
th  increased  reliability  and 
s:  good  stability  in  fre- 
shen subjected  to  linear  ac- 
t  10,  OOOg's,  forces  of 
changes  in  temper- 
In  addition,  the  units 
rf  power  leakage,  and 
ts.    The  report  contains  two 
'A  Theoretical  Analysis  of 

and  "A  Theoretical 
Delay  ."  (Author) 


rotation, 
loids. 
lew 
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Radio  Corp.  of  America]  Harrison,   N.  J 
RUGGEDIZATION  OF  TWO  TVPES  OF  S-BAND 
PULSED  PENCIL- TUBE- AND- CAVITY  TRANS- 
MITTER UNITS.    VOLUMP  II.  MANUFACTURING 
SPECIFICATIONS,  by  R.   K-   Reusch.   D.   W.  Pbwer, 
and  R.   E.   Brooks.    Final  i-ept.  for  17  May  57- 
10  July  59  on  Contract  DAh6-039-sc-74808.   [19591 
105p.   AD-236  222.  "  ' 


Order  from  LC  mi $5. 
See  also  PB  149  607 
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Raytheon  Co. ,  Waltham.  Mass. 
INVESTIGATION  OF  THE  CORRELATION  OF 
STANDARD  DIODE  EMISSION  STUDY  CONTRACT 
FINDINGS  WITH  PRODUCTION  TYPE  TUBES  USING 
STANDARD  PRODUCTION  EQUIH^ENT,   by  F.   Hill. 
C.   Bardsley  and  others.   Final  Scientific  rept.  , 
15  Dec  58-15  Jan  60,  on  Contract  AF  19(604)4095. 
4  Apr  60,   50p.   AFCRC-TR-60-133. 
Order  fr6m  LC  mi$3.  30.  ph$7.  80  PB  149  574 

Controlled  laboratory  exhaust  tests  have  shown  that 
the  three  variables  affecting  the  emissive  qualities  of 
a  vacuum  tube  are:  time  (length  of  exhaust  cycle), 
cathode  temperature  during  the  exhaust  cycle,  and 
vacuum  pressure  conditions  during  the  exhaust  cycle. 
A  program  was  initiated  to  study  two  exhaust  machines 
one  with  poor  pumping  speed,  and  one  with  vastly  im- 
proved pumping  speed.    It  has  been  demonstrated  that 
the  main  variable  affecting  the  pumping  speed  of  the 
two  exhaust  units  is  the  conductance  of  the  plumbing 
connections  between  the  vacuum  tube  exhaust  stem  and 
the  pump.    The  conductance  of  the  plumbing  connec- 
tions was  improved  by  increasing  the  diameter  of  the 
piping.    The  first  series  of  tests  was  run  to  study  the 
effect  of  machine  speed  variations,  with  the  same  ex- 
haust lighting  and  induction  heating  schedule  on  both 
units,   upon  the  emissive  qualities  of  the  6AH6  vacuum 
tube.    It  was  concluded  from  these  tests  that  machine 
speed  variations  from  500  to  1200  tubes  per  hour  do 
not  affect  the  life  burning  characteristics  of  the  6AH6 
vacuum  tubes  regardless  of  the  exhaust  unit.    (See  alsc 
also  PB  148  123) 


RCA  Defense  Electronics  Products,  Camden,  N.  J. 
MICRO- MODULE  PRODUCTION  PROGRAM.   Quarterly 
rept.  no.  7,  1  Oct  59-1  Jan  60,  on  Contract  DA  36-039- 
sc-75968.    [1960]  212p.   AD- 234  690. 
Order  from  LC  mi$9.  60.  phJ33.  30  PB  149  375 

Production  and  testing  of  nearly  all  final-grade  elements 
was  accomplished.    The  process  of  molybdenum- 
manganese  metallizing  combined  with  ultrasonlcally 
assisted  soldering  was  adopted  as  a  method  for  pro- 
ducing reliable  hermetic  seals  of  semiconductor  and 
quartz  crystal  units.    All  required  digital  modules  of 
prototype- grade  were  completed  and  are  undergoing 
tests.    Forty- eight  prototype-grade  modules  of  sixteen 
different  types  have  accumulated  62,000  module-hours 
of  85  C  operating  life- tests.    (Author)    (See  also 
PB  146  042) 

RCA  Labs.  ,  Princeton,   N.   J. 
BRIGHTNESS  INTENSIFIER  STUDY,   by  G.    A.  Morton, 
J.   E.    Ruedy  and  others.    Rept.   for  15  Sep  54-30 Nov 56 
on  Light  Amplification,  Contract  AF  33(616)2631. 
May  60,  declassified.    54p.  6  refs.    ARL  Technical 
rqpt.   60-284. 
Order  from  OTS  $1.  50  PB  161  945 

The  basic  limits  of  vision  and  image  detection  are  dis- 
cussed.   Experimental  results  with  the  direct  view  in- 
tensifier  are  reported.    A  general  discussion  of  pickup 
tube  limitations  concludes  that  the  image  intenslfier 
orthicon  is  a  very  suitable  pickup  tube  for  a  brightness 
intenslfier  amplifying  a  low  light  scene.    Other  intensi- 
fications methods  and  storage  operation  of  intenslfier 
orthicons  are  also  investigated  and  discussed.    The  use 
of  the  image  intenslfier  orthicon  for  optical  pulse  rang- 
ing is  suggested.    (Author) 


RCA  Defense  Electronics  Products,  Camden,  N.   J. 
MICRO- MODULE  PRODUCTION  PROGRAM.   Quarterly 
rept.  no.  6,   1  July-1  Oct  59,  on  Contract  DA  36-039- 
sc- 75968.    [1959]  157p.   3  refs. 
Order  from  OTS  $3.  00  PB  161  911 

Electrical  testing  of  prototype  micro-elements  was 
subi.tantially  completed  during  this  quarter  and  envi- 
runiiicntal  and  life  tests  were  initiated.    Fifty  prototype 
modules  were  assembled  and  encapsulated,  and  given 
clt-vtncal  tests.    Further  evaluation  is  underway.    TTie 
final  printed  wiring  layouts  for  the  micro- modular 
AN/PRC-36  Receiver  and  for  three  required  subassem- 
blies were  completed.    The  design  is  compatible  with 
the  Program  packing  density  objective  of  a  quarter 
million  parts  per  cubic  feet.    (Author) 


Remington  Rand  Univac  Div.  .   Sperry  Rand  Corp.  , 

Philadelphia,   Pa. 
MATHEMATICAL  CIRCUIT  ANALYSIS  AND  DESIGN. 
Scientific  rept.   no.    1  on  Contract  AF  19(604)5189. 
29  Feb  60.   40p.   AFCRC-TN-60-358. 
Order  from  LC  mi$3.  00.   ph$6.  30  PB  148  222 

This  report  describes  the  attempt  to  develop  a  mecha- 
nized routine  for  the  design  and  fault  diagnosis  of  elec- 
tronic circuits,   summarizes  the  progress  to  date,  and 
suggests  areas  for  future  study.    Fault  diagnosis  has 
been  considered  initially,   since  (1)  it  seems  to  be  the 
more  tractable  of  the  two,  and  (2)  circuit  design  is 
considered  to  be  a  direct  extension  of  fault  diagnosis, 
requiring  the  incorporation  of  the  worst  case  criterion 
and  a  method  of  optimization.    A  unique  method  has 
been  devised  for  translating  any  schematic  diagram 
into  computer  language  so  that  each  component  and  its 
location  is  specifically  described.    A  method  has  been 
established  and  programmed  for  the  Univac  computer 
to  generate  the  complete  set  of  irredundant  nodal  and 
branch  equations  which  will  handle  both  linear  and  non 
linear  characteristics  of  the  circuit  parameters. 
Finally,   the  set  of  equations  has  been  reduced  by  elim- 
mating  all  variables  not  required  for  solution  of  the 
component  parameters.    A  sample  circuit  is  given  and 
a  copy  computer  printout  accompanies  the  description 
of  each  stage  of  the  analysis.  (Author) 


Rome  Air  Development  Center,  Griffiss  AFB,  N    Y 
MODEL  EXPERIMENTS  ON  A  CAP  LOADED 
FOLDED  ANTENNA,  by  Donald  L.  Fehr  and  William 
C.  Smith,  jr.   June  60,  2lp.  2  refs.    RADC-TR-60-31. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  326 

This  report  describes  tests  and  test  results  of  the  cap 
loaded  folded  antenna.    These  tests  were  conducted  to 
determine  application  of  the  concept  for  34  to  105  kc 
antenna  applications  for  Air  Force  communications. 
The  antenna  uses  top  loading  and  folding  techniques 
which  yield  an  input  resistance  of  50  ohms  at  0.04 
wavelength.    (Author) 


Rome  Air  Development  Center,  Griffiss  AFB,  N    Y 
RA13C  RELIABILITY  NOTEBOOK,  by  Joseph  J. 
Naresky.    Rept.  prepared  by  McGraw-Hill  Book  Co. 
on  Contract  AF  30(602)1752.    30  Oct  59,  281p.- 
114  refs.    RADC  TR-58-111;  AD-148  868. 
Order  from  OTS  $4.00  PB  161  894 


Contents: 

Reliability  information  services 

The  role  of  management:  rehability  programs 

USAF  specifications 

Mathematics  of  reliability  and  reliability  prediction 

Testing  for  rehability 

Environmental  factors  affecting  reliablhty 

Rehability  factors  in  mechanical  design 

Component  reliability  factors 

Reliablhty  factors  in  electrical  and  electronic  design 

Maintaining  rehability  in  production 

Data  feedback  in  the  reliability  program 

Glossary 


Smyth  Research  Associates,  San  Diego,  Calif 
REFRACTION  ERRORS  IN  THE  SPACE -POSITION- 
ING OF  HIGH  FLYING  OBJECTS,  by  L.  J.  Anderson, 
L.  G.  Trolese,  and  L.  R.  Hughes.    Final  rept.  on 
Contract  AF  30(602)1867.    Nov  58,  50p.   10  refs. 
RADC  [TR]  58-170;  SRA-74;  AD-148  887. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  256 


Sonotone  Corp. ,   Elmsford,  N.   Y. 
STUDY  OF  SEALED  NICK  EL -CADMIUM  BATTERIES, 
by  Paul  Ritterman.  Final  rept.  for  1  Dec  58-31  Jan  60 
on  Research  Investigations  to  Develop  and  Evaluate  a 
Nickel-Cadmium  Battery  Having  a  Hermetically 
Sealed  Construction,  and  to  Study  Its  Reaction  Mecha- 
nisms, Contract  DA  36-039-sc-78249.  [1960]  76p. 
13  refs. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  149  026 

The  life  cycling  program,  using  size  "D"  hermetically 
sealed  cells  filled  with  varying  concentrations  and 
amounts  of  electrolyte,   was  concluded  after  608  cycles^ 
Results  of  periodic  capacity  tests  made  during  the  en- 
tire cycling  program  are  shown.    Sealed  cells  were 
constructed  for  the  experiment  to  test  the  effects  of 
cobalt  addition  to  the  positive  plates,  lithia  addition  to 
the  electrolyte  and  variation  of  negative/positive  ca- 
pacity ratios.    The  rate  of  reaction  with  oxygen  of 
cadmium  plates  was  investigated,  within  a  sealed 
chamber,  under  varying  conditions  of  oxygen  pressure, 
mole  fraction  of  oxygai  and  electrolyte  concentration. 
Hermetically  sealed  cells  were  constructed  with  a 
special  side  opening  so  that  it  was  possible  to  measure 
pressure  build-up  on  charge  and  discharge  by  con- 
nection to  a  gauge.    An  experiment  was  designed  to 
test  the  effect  of  temperature  and  initial  cell  atmos- 
phere on  the  charge  and  discharge  characteristics  of 
the  sealed  cell.    The  effects  on  pressure  build-up 
during  charge  and  discharge  were  also  studied.    A 
relatively  low  recombination  pressure  (average  ^  12.  4 
psig)  was  found  for  the  three  cells  tested  when  they 
were  charged  at  the  3  hour  rate  (1.  8  amperes). 


Sperry  Gyroscope  Co. ,  Great  Neck,  N.  Y. 
INVESTIGATION  OF  MICROWAVE  WINDOW  FAIL- 
URE MECHANISMS  AND  THEIR  ELIMINATION,  by 
D.  Churchill  and  E.  Cheatham.    Quarterly  progress 
rept.  no.  2,   1  Sep-1  Dec  59,  on  Contract  DA  36-039- 
sc-78314.   Jan  60,  45p.  12  refs.   Sperry  rept.  no.  NA- 
8240-8182-2;  AD-235  611. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  027 
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» .._  — ^ » .^o  <M  citrcrrois  in  an  evacuated  cylindri- 
cal waveguide  under  the  fie  Ids  of  propagating  rf  energy 
were  calculated.   The  results  indicate  an  axial  drift  in 
the  direaion  of  propagation;  this  may  be  contributory 
mechanism  in  the  charging  of  dielectric  windows.   The 
ghost-mode  resonant  frequ(?ncies  of  a  thick,  self- 
resonant  structure  were  calculated  using  Forrer's 
equations.   The  solutions  ai  e  presented  as  universal 
curves  for  various  dielectr  c  constants.   These  solu- 
tions were  then  compared  v  ith  experimental  values; 
the  results  were  favorable.    A  survey  of  literature 
pertaining  to  radiation  effects  in  inorganic  solids  was 
assessed.    Radiation  damajie,   such  as  color  centers  in 
the  alkali  halides,   is  primarily  the  result  of  ionization 
and  excitation  caused  by  electrons  and  X  rays.    A  num- 
ber of  structures  were  selected  for  transmission 
measurements  and  bandwidth  studies.    The  disc  win- 


dow with  a  short  cylindrica 
most  promising  results.    A 


section  has  produced  the 
double-disc  assembly  was 


constructed  for  breakdown  lests.    Two  material  sam 
pies  were  subjeaed  to  100-  cv  electron  bombardment. 
The  alumina  sample  was  apsarently  undamaged;  the 
Vycor  sample  showed  india  tions  of  minor  radiation 
damage.   (Author)  (See  alsc  PB  147  972) 


Sperry  Gyroscope  Co.  .  G 
TRANSISTORIZED  GYRO 
Final  engineering  rept    for 
DA  36-039-8C-74871.   Aug 
LA -3254 -0028;  AD-227  162 
Order  from  LC  mi$3  30,   pJi$7  80 


■eat  Neck.   N.  Y 
flAGNETlC  COMPASS  SET. 
Aug  57 -Feb  59  on  Contract 
47p    2  refs.    Rept.    no 
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Design  plans  for  four  Gyro 
were  completed  and  submitted 
to  redesign  and  conven  the 
pointer  indicators  to  rotati 
sign  incorporates  integral  1 
dial  indicators  and  the 
sign  of  the  two  compass  sets 
accepted.   Fabrication  of  all 
Testing  of  the  compass  sets 
with  Procurement  Specification 
pleted.    Evaluation  of  test 
performance  of  the  compass 


inr 


rotat  ng 


data 


klagnetic  Compass  Sets 

Sperry  was  requested 
:wo  sets  with  rotating 

dial  indicators.  TTiis  de- 
ighting  in  both  the  rotating 
dial  repeaters.   Rede- 
was  accomplished  and 
four  sets  was  completed, 
to  establish  compliance 
SCL  - 1 802  was  com  - 
indicated  that  over -all 
sets  is  satisfactory. 


Stanford  Electronics  Labs 
CORRUGATED  WAVEGUIDE 
FIED  STOP-BAND  CHARAC'^R 
and  D.   J.  Grace.    Rept.   on  Con 
73151.    31  Jan  58,  62p.   8  reff 
no.    152-4;  AD- 160  471. 
Order  from  LC  mi$3.  90,  phllO.  80 


This  report  treats  the  design 
which  both  pass- band  and 
have  been  specified 
corrugated- waveguide  matrix 
parameter  techniques,   it  is 
simplification  results  when  tl 
the  transmission  waveguide 
A  procedure  is  described  for 
tions,  with  each  section 
tical  filter  elements  which 
sign  objectives.   This  techni 
sign  of  a  filter  with  a  pass 
and  a  stop  band  from  15.  0  to 
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Stanford  U.  ,  Calif. 

FILTERS  Wnn  SPECI- 
ISTICS,   byM.  Crane 
tract  DA  36-039-sc- 
Technical  rept.  no. 

PB  149  407 


of  corrugated  filters  for 
-band  characteristics 
Followijig  a  review  of  the  general 
and  a  summary  of  image- 
s  lown  that  considerable 
e  guide  wavelengths  in  both 
the  slots  are  the  same, 
designing  a  filter  in  sec- 
composed  of  a  cascade  of  iden- 
acfomplishes  one  of  the  de- 
is  illustrated  by  the  de- 
from  8.0  to  15.0  kMc 
1.0  kMc.   The  attenuation 


aid 


que 

ba  kJ 


was  required  to  rise  at  least  10  db  per  100  Mc  above 
the  15.  0  kMc  lower  cutoff  and  remain  40  db  or  more 
throughout  the  stop  band.    The  sequence  of  construction 
and  measurement  for  this  filter  is  discussed,  and  the 
experimental  results  are  presented.    Of  the  many  im- 
portant filter  constructions  for  which  the  general  cor- 
rugated-waveguide matrix  must  be  used,   ridge  wave- 
guide and  dielectric  or  paramagnetic  loading  are  per- 
haps the  most  common.    The  results  of  some  prelimi- 
nary work  using  changes  in  the  permeability  of  ferrite 
to  shift  the  cutoff  frequencies  of  a  corrugated  filter  are 
discussed  briefly.    (Author) 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif 
A  CROSSED-FIELD  MULTI-SEGMENT  DEPRESSED 
COLLECTOR  FOR  BEAM-TYPE  TUBES,  by 
D.  A.  Dunn,  R.  P.  Borghi,  and  G.  Wada.    Rept.  on 
Contract  AF  33(616)6207.    21  Sep  59,  22p.  8  refs. 
Technical  rept.  no.   102-1;  AD-227  051. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  615 

The  velocity -dependent  action  of  crossed  electric  and 
magnetic  fields  can  be  used  to  sort  the  electrons  of 
the  spent  beam  of  a  klystron  or  traveling-wave  tube 
into  two  or  more  velocity  classes  and  to  collect  each 
class  of  electrons  at  a  potential  appropriate  to  its 
velocity.    Secondary  electrons  produced  at  the  col- 
lection surfaces  do  not  return  to  the  interaction  space 
of  the  tube  because  of  the  nonreciprocal  action  of  the 
crossed  fields.    An  experimental  tube  permitted  two- 
segment  operation  with  20  per  cent  of  the  beam  power 
dissipated  in  the  collector  at  small  signals.    Velocity 
sorting  was  observed  that  permitted  operation  near 
this  percentage  of  beam  power  over  a  considerable 
range  of  r-f  signal  levels.   (Author) 


Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif 
ELECTRON  DEVICES  RESEARCH.    Consolidated 
Quarterly  status  rept.   no.    10.   1  Apr  30  June  59,  on 
Contracts  DA  36-039-sc-73178,  AF  33(616)6207. 
AF  33(600)27784,  AF  19(604)1847,  Nonr-225(40).  and 
Nonr-225(24).    [1959]  89p.   54  refs.   AD- 225  862. 
Order  from  LC  mi $4.  80,  ph$13.  80  PB  149  408 

See  also  PB  147  014 


Stanford  Electronics  Labs. ,   Stanford  U.  ,   Calif 
A  HELICAL  MICROWAVE  ANTENNA  FEED,   by 
W.  H.  Huntley,  Jr.    Rept.  on  Contract  DA  36-039- sc- 
73151.    30  Sep  57.   17p.   10  refs.   Technical  rept.  no. 
461-3;  AD-144  454. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  149  406 

Design  and  construction  of  an  S  band  beam  mode  helix 
for  feeding  an  offset  section  of  a  paraboloid  are  de- 
scribed.   Some  measurement  data  taken  with  a  test 
helix  are  given  and  evaluated  for  this  application.    The 
characteristics  described  include:  beam  shape  and 
width;  axial  ratio;  impedance;  and  location  of  the  phase 
center.  (Author) 
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Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif 
AN  INVESTIGATION  OF  THE  SENSITIVITY  OF 
SOME  RECEIVERS  HAVING  LARGE  R-F  BAND- 
WIDTH, by  J.   L.  Grigsby.    Rept.  on  Contract  DA  36- 
039-SC-73151.    4  Nov  58,    172p.    18  refs.   Technical 
rept.   no.  553-1. 
Order  from  LC  mi$8.  10.  ph$27.  30  PB  149  402 

An  investigation  .is  made  of  the  sensitivity  of  two  types 
of  receivers  that  have  large  r-f  bandwidth.    The  re- 
ceiver types  considered  are  the  superheterodyne  with 
distributed- frequency  local  oscillator,  and  the  crystal- 
video  receiver  employing  r-f  preamplification.    The 
intent  of  the  work  is  to  determine  the  limiting  values  of 
the  sensitivity  of  the  receivers  when  the  r-f  bandwidth 
IS  at  least  several  per  cent  of  the  band- center 
frequency. 


Stanford  Electronics  Labs. ,   Stanford  U. ,   Calif 
SOLID-STATE  ELECTRONICS  RESEARCH.    Consol- 
idated Quarterly  status  rept.  no.   1,   1  Oct-31  Dec  58 
on  Contracts  Nonr-225(24),   Nonr-225(31).   Nonr-        ' 
225(44),  and  DA  36-039-sc-73151.    [19581  31p 
55  refs. 

Order  from  LC  mi $3.  00.  ph$6.  30  PB  147  345 

Abstracts  of  progress  on  20  projects  in  electronic 
circuits  and  materials. 


Stanford  Electronics  Labs.,  Stanford  U. ,  Calif 
TRANSMITTING  AND  RECEIVING  EQUIPMENT  FOR 
S-BAND  PROPAGATION  STUDIES.    PART  A     RE- 
CEIVER, by  R.  E.  Miller,  D.  B.  Coates,  and  C.  S. 
Liston.    Rept.  on  Contract  DA  36-039-8C-73151. 
3  Feb  59,   15p.  2  refs.    Technical  rept.  no.  461-6A 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  403 

A  high- sensitivity  S-band  receiver  is  described. 
Principal  design  factors  of  the  system  leading  to  a 
suitable  receiver  design  for  beyond-the-horizon 
propagation  experiments  are  included  as  well  as  spe- 
cial circuit  features  of  the  receiver.  r^ 


Stanford  Research  Inst.  ,  Menlo  Park,   Calif 
APPLIED  RESEARCH  IN  MICROMINIATURE  FIELD 
EMISSION  TUBES,  by  W.   W.   Hansen.    Quarterly 
progress  rept.  no.   2,   1  Oct  59-1  Jan  60,  on  Contract 
DA  36-039-SC-84526.    [1960]  23p.   2  refs 
AD- 235  643. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  380 

Characteristics  of  simulated,   microminiature,  field 
emission  tubes  were  studied  in  apparatus  now  nearing 
completion.    Important  parts  of  the  apparatus  are  a 
demountable,   ultra- vacuum  chamber  and  a  micro- 
manipulator for  adjustment  of  the  spacing  of  tube  ele- 
ments without    breaking  the  vacuum  seal.    Theoreti- 
cal studies  of  a  particular  triode  configuration  indi- 
cate that  power  gains  of  10  to  20  are  realizable  if 
plate  loads  of  several  megohms  are  used.    The  possi- 
bility of  significant  power  gain  at  frequencies  as  high 
as  100  megacycles  is  implied  by  inter-electrode 
capacitances  of  the  order  of  10"  15  farads.    Tube  di- 
mensions determine  whether  obe  operation  is  plate- 
power  or  emission  limited.    Maximum  plate  power 
becomes  the  dominant  limiting  factor  as  the  dimen- 
sions of  the  tube  studied  are  increased.  (Author) 
(See  also  PB  146  797) 
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Stanford  Research  Inst.  ,  Menlo  Park,  Calif 
INVESTIGATION  OF  METHODS  OF  SCANNING  THE 
BEAM  OF  LARGE  ANTENNAS,  by  M.  Gilden  and 
J.   S.  Honda.    Scientific  rept.   10,   1  Sep- 30  Nov  59,  on 
Contract  AF  19(604)2240.    Feb  60,  58p.  23  refs 
AFCRC-TN-60-394. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  758 

Gas  discharge  phase  shifters  are  discussed  with  a  view 
to  determining  their  applicability  to  electronic  scanning 
antenna  arrays.    A  description  of  a  gas-discharge 
plasma  is  given,  and  several  modes  of  wave  propaga- 
tion are  analyzed.    Criteria  for  evaluation  of  phase 
shifters  are  then  specified  and  applied  to  the  various 
types  of  gas-discharge  phase  shifters  described  in  the 
literature.    It  is  concluded  that  a  low-power,  electron- 
ically controlled,  gas-discharge  phase  shifter  of  small 
size  is  feasible  at  UHF.    The  second  half  of  the  report 
discusses  a  360-degree-azimuth,  line- source  scanner 
employing  a  toroidal  bend.    (See  also  PB  144  310) 


Stanford  Research  Inst. .  Menlo  Park,   Calif 
INVESTIGATION  OF  METHODS  OF  SCANNING  THE 
BEAM  OF  LARGE  ANTENNAS,  by  L.  A.   Robinson 
and  E.  M.   T.  Jones.    Scientific  rept.  no.   11,   1  Dec  59- 
29  Feb  60,  on  Contract  AF  19(604)2240.    Apr  60,  29p 
16  refs.   SRI  Proj.  2184;  AFCRC-TN-60-560. 
Order  from  LC  mi  $2.  70,  phR  80  PB  149  543 

The  discussion  is  devoted  to  line-source  feeds  for  the 
mechanical  scanning  of  large  spherical  reflectors. 
With  present-day  large  reflectors  required  for  radars 
and  for  radio  astronomy,  the  line  source  which  is 
needed  is  many  wavelengths  long,   so  that  leaky-wave 
type  radiators  become  feasible.    Radiation  from  leaky- 
wave  atennnas  can  be  very  accurately  controlled  in 
amplitude  and  phase  along  the  length  of  the  antenna, 
and  it  should  therefore  be  possible  to  approximate 
very  closely  the  theoretical  line  source  feed  require- 
ments.   A  particular  leaky-wave  feed  design,  consist- 
ing of  a  circular  waveguide  section  perforated  by 
narrow,  transverse  slots,  is  discussed.   The  slots  are 
operated  below  resonance  so  that  the  amount  of  power 
coupled  through  each  slot  can  be  controlled  by  means 
of  the  slot  length,  and  the  phase  velocity  along  the 
line  source  can  be  controlled  by  means  of  the  wave- 
guide diameter.  (Author)  (See  also  PB  144  310) 


Sylvania  Electronic  Systems,   Inc. ,   Waltham,  Mass. 
MULFIWAVE  TRANSMISSION  LINE,   by  James  D. 
Kellett.    Rept.  on  Contract  AF  19(604)5474.   1  Apr  60, 
81p.    11  refs.   Scientific  rept.  no.   SR424-1;  ERD-TN- 
60-599. 
Order  from  LC  miK  80,  ph$13.  80  PB  149  813 

This  paper  describes  an  investigation  of  the  electrical 
properties  of  a  multiwave  transmission  line.    The 
structure  consists  of  two  unbalanced  TEM  transmis- 
sion lines  whose  outer  conductors  are  modified  to 
form  either  a  rectangular  or  a  ridged  waveguide.    The 
attenuation,   mode  cross -coupling,   TEM  characteris- 
tic impedance,  and  cut-off  wavelength  properties  of 
this  multiwave  structure  are  analyzed  both  theoreti- 
cally and  experimentally.    T'^l  attenuation  of  less 
than  1.  5  times  the  attenuation  of  a  coaxial  structure 
of  the  same  physical  dimensions,  decoupling  between 
the  TEM  modes  of  greater  than  50  decibels,  and 
changes  in  cut-off  frequency  of  less  than  y  percent 
can  be  realized  in  the  multiwave  structure.  (Author) 


Syracuse  U.   Research  Ins^.  ,   N.  Y. 
DIAGNOSIS  OF  EQUIPMENjT  FAILURES,   by  Richard 
A.   Johnson,   Earl  Kletsky,  and  John  Brule.    Technical 


rept.  no.   1  on  Contract  AF 
75p.  6  refs.    SURI  rept.   no 
TR-59-47:  AD-213  876. 
Order  from  LC  mi$4.  50.  pi$12 


30(602)1833.    Apr  59. 
EE577-594Tr,  RADC- 


30 


PB  147  540 


Recent  advances  in  the  design  of  electronic  systems 
have  results  in  an  ever- inc:  easing  complexity  in  such 


systems.  While  such  comp 
mit  the  systems  to  perform 
scope,  the  problem  of  keep 


exity  is  necessary  to  pe.r- 
tasks  of  ever -increasing 
ng  the  systems  in 


working"  order  tends  to  intrease  at  least  as  fast  as 
the  basic  complexity.    The  Present  report  is  concerned 
with  one  particular  phase  of  the  problem  of  mainte- 
nance -  namely  the  problem  of  determining  which  part 
al  an  equipment  is  in  need  cf  repair  when  the  equip- 
ment as  a  whole  does  not  function  properly.    While 
this  is  only  one  aspect  of  thfe  whole  problem  c€  main- 
taining equipment  in  workinc  order,  any  improvement 
in  general  diagnostic  procedures  would  result  in  sig- 


nificant economies.    Some 


contribute  to  maintainability  are  the  reliability  of  the 
basic  component  parts,   proper  preventive  maintenance 
procedures,  and  proper  mechanical  and  electrical  de- 
sign so  as  to  make  compomnt  parts  easily  accessible 
for  replacement. 


Technical  Operations  Inc. 
DEVELOPMENT  OF 
CUITRY,  by  R.   R.   Smyth. 
DA  36-039-SC-63072.   14 
no.  TOI  56-13;  AD- 104  650 
Order  from  LC  mi $4.  50,  ph$12.  30 


if  the  other  factors  which 


[Burlington]  Mass. 
POWgR  TRANSISTOR  CIR- 
Final  rept.  on  Contract 
56,  77p.  2  refs.  Rept. 


May 


PB  149  014 


The  use  of  a  simple  transistor  push-pull  oscillator 
circuit  as  a  d-c  to  d-c  pow^r  converter  has  been  in- 
vestigated.  The  transistor^  act  essentially  as 
switches  alternately  connecting  the  supply  battery 
across  each  half  of  a  transformer  primary.    As  a  re- 
sult the  transistor  dissipation  is  very  low  and  the  cir- 
cuit efficiency  high.    Because  of  the  importance  of 
transistor  dissipation  in  determining  the  maximum 
power  output,  cons iderablei  attention  is  given  to  the 
problem  of  determining  optjimum  conditions.    The 
problem  of  regulating  the  olitput  voltages  has  received 
considerable  attention.    Three  practical  circuits  have 
been  developed.    Satisfactory  regulation  of  a  single 
output  for  both  supply  voltajge  and  load  current 
changes  has  been  obtained  with  a  circuit  employing 
saturable  reactors  in  the  oitput  circuit.    (See  also 
PB  140  106)  1 


Varian  Associates, 
RESEARCH  ON 
RESONANCE   DEVICES,  by 
H.  E.  Weaver.    Quarterly 
31  Mar  59,  on  Contract  DA 
41p.  5  refs.    Engineering 
Order  from  LC  mi$3.  30, 


Palo  Alto,  Calif. 
MOLECUiJaR  and  ATOMIC 
J.  C.  Helmer  and 
'ept.  no.  7,   1  Jan- 
36-039-8C-73266. 
no.  218-7Q. 
.  80  PB  146  462 


[1959] 


rept. 


pfi$7. 


The  EPR  spectrum  of  SrTiOs  has  been  examined  over 
a  wide  temperature  range  and  the  results  correlated 
with  earlier  measurement^  on  the  dielectric  proper- 
ties of  this  crystal.    In  thii^  plate  crystals  the  EPR 
spectrum  reveals  an  anomalous  frozen- in  tetragonal 
splitting  which  is  independ<  nt  of  temperature.   This 


effect  is  large  enough  that  it  masks  the  temperature 
dependent  splitting  predicted  on  the  basis  of  dielectric 
measurements.   The  frozen-in  splitting  is  probably 
due  to  strain- release  brought  about  by  cutting  the  thin 
plates.   This  hypothesis  is  supported  by  measurements 
at  room  temperature  on  a  cubic -shaped  sample.   Addi- 
tional measurements  of  the  EPR  spectrum  at  low  mag- 
netic fields  reveal  the  presence  of  two  unexplained 
lines  of  twcrfold  symmetry.   (See  also  PB  145  234) 


Westinghouse  Electric  Corp. ,   Baltimore,  Md. 
PULSE  TRANSMISSION  STUDY,   by  Heinz  Fiege- 
KoUmann.    Quarterly  Technical  note  no.   2  on  Contract 
AF  30(602)1866.    24  Feb  59,   135p.   10  refs.   RADC- 
TN- 59-82;  AD-21I  434. 
Order  from  LCmi$6.90,  ph$21.30  PB  147  130 

Contents: 

Telephone  facilities 

Test  message 

Test  runs 

Double  differentiation  detector 

Test  runs 

Double  differentiation  detector 

Further  AM-FM  waveform  investigation 

Synchronization 

Matched  filters 

Appendicies 

Tests 

Determination  of  maximum  level  of  input  to  a  leased 
line 

Digital  subset 

Investigation  of  transmission  signals  and  tabulation 
of  their  WT  products 

A  matched  filter  design  approach 

Matched  filters  in  the  carrier  band 

Diagrams  erf  matched  filters 

Integrated  data  systems 


Westinghouse  Electric  Corp.  ,  Baltimore,  Md. 
R-THETA  TRANSPONDER.    Westinghouse  Instruction 
Book.    Rept.  on  Contract  NOa(s)- 12186.    18  Oct  51, 

65p. 

Order  from  LC  mi$3.  90.  ph$lO.  80  PB  147  949 

The  R-Theta  Transponder  is  an  airborne  radio  trans- 
mitting-receiving  equipment  used  as  a  radar  beacon 
and  as  an  aid  in  the  identification  of  aircraft.    It  is  de- 
signed primarily  to  be  used  in  conjunction  with  ground 
radars,    ASR  and  PAR.    The  R-Theta  Transponder  will 
permit  extending  the  reliable  range  of  the  S-Band  Sur- 
veillance radars  to  100  miles,  and  the  X-Band  Preci- 
sion Approach  radars  to  15  miles.    In  addition,  the  use 
of  the  Transponder  codes  provides  positive  aircraft 
identification  without  maneuvering  the  aircraft. 


Westinghouse  Electric  Corp.  ,  Baltimore.  Md. 
RHO  THETA  TRANSPONDER  MOD  IL    Westinghouse 
Instruction  Book.    Rept.  on  Contract  NOa(s)- 12 186. 
15  Aug  52.  81p. 
Order  from  LC  mi$4.  80.  ph$l3.  80  PB  147  950 

The  Rho  Theta  Transponder  Mod  II  is  an  airborne 
radio  transmitting- receiving  equipment  used  as  a 
radar  beacon  and  as  an  aid  in  the  identification  of  air- 
craft.   It  is  designed  primarily  to  be  used  in  conjunc- 
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tion  with  ground  control  approach  radars,  ASR  and 
PAR.     ITie  Rho  Theta  Transponder  Mod  II  will  permit 
the  reliable  range  of  the  S-Band  Surveillance  radars  to 
be  c-xtendcd  to  100  miles,  and  the  X-Band  Precision 
Approach  radars  to  15  miles.    In  addition,  the  use  of 
the  Transponder  codes  provides  positive  aircraft  iden- 
tification without  maneuvering  the  aircraft.    (See  also 
PB  147  949)  ^ 


Westinghouse  Electric  Corp, ,   Elmira,  N.  Y. 
RESEARCH  AND  REPORTS  ON  AN  OPTICAL 
AMPLIFIER,  by  Joseph  Lempert.   Rept.  on  Light 
Amplification,   Contract  AF  33(616)2611.  May  60, 
declassified,  82p.  ARL  Technical  rept.  60-283 
Order  from  OTS  $2.  25  pg  161  944 

The  purpose  of  this  contract  has  been  twofold.    During 
Phase  A,   the  object  was  to  find  through  research  new 
solutions  which  lead  to  new  and  improved  types  of 
pickup  transducers  which  are  potentially  suitable  for 
future  development  in  the  military  field,   especially 
under  low  light  level  conditions.    Definite  improve- 
ment has  been  accomplished  in  the  threshold  by  extra 
dynode  multiplication  and  by  image  preamplification. 
Phase  B  called  for  investigating  the  feasibility  of  pro- 
ducing an  imaging  pickup  tube  which  would  be  capable 
of  operating  under  the  vibration  encountered  in  an  air- 
craft in  flight.    The  feasibility  of  constructing  image 
orthicons  with  considerably  reduced  microphonics, 
and  suitable  for  use  in  aircraft,  was  established 
(Author) 


Ordnance,  Missiles,  and  Satellite  Vehicles 


Aeronautical  Electronic  and  Electrical  Lab. ,  Naval 
Air  Development  Center.  Johnsville,  Pa 
THE  DEVELOPMENT  OF  IRDOMES.  by  J.  R.  Jen- 
ness,  Jr.    Progress  rept.  for  1  June  51-1  June  53  on 
TED  Proj.  ADC  EL-889.    21  Aug  53,  declassified 
28  July  60,   21p.   13  refs.    Rept.  no.  NADC  EL-53112 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  776 

This  report  released  for  sale  to  the  public  25  Aug  60. 

Experimental  work  was  conducted  on  reflection- 
reducing  coatings,  transmittance  measurements,  and 
Kcl-F  molding.    The  problem  of  measuring  the  trans- 
mittance of  a  sample  at  large  angles  of  incidence  was 
analyzed  and  an  optical  system  for  these  measure- 
ments was  designed.   This  report  also  summarizes 
the  over -all  problem  of  designing  irdomes  for  super- 
sonic guided  missiles. 


Air  Force  Cambridge  Research  Center,   Bedford. 
Mass. 

A  CATALOGUE  OF  POSITIONAL  DATA  OF  THE 
RUSSIAN  ARTIFICIAL  EARTH  SATELLITE  DELTA 
(SPUTNIK  m  ROCKET  BODY).  VOLUME  I-   TABU- 
LATION OF  INDIVIDUAL  OBSERVATIONS,   AND 
AIR  FORCE  SIGHTINGS,   16  MAY  TO  20  MAY  1958, 
oy  W.   S.   Ripley.   Rept.  on  Project  Space  Track 

' -If"  ^'   26lp.  3  refs.  GRDST-11;  AFCRC-TN-60- 
"^(I). 

Order  from  LC  mi$ll.  10,  ph$41.  10  PB  149  179 


This  catalogue  (published  in  three  volumes)  contains 
approximately  100,  000  positional  data  observed  during 
the  life  of  the  Russian  earth  satellite  1958  Delta  I 
(Sputnik  III  Rocket  Body).    These  data,  coUected  by 
Space  Track,  are  from  two  types  of  sources;  those 
sent  in  by  individuals  and  various  organizations  from 
all  over  the  world  and  those  produced  by  United  States 
Air  Force  facilities.    The  positional  data  are  arranged 
chronologically  with  observation  station  names  and 
coordinates.  (Author) 


Air  Force  Cambridge  Research  Center,  Bedford. 
Mass. 

A  CATALCXJUE  OF  POSITIONAL  DATA  OF  THE 
RUSSIAN  ARTIFICIAL  EARTH  SATELLITE  DELTA 
I  (SPUTNIK  m  ROCKET  BODY).  VOLUME  H-  AIR 
FORCE  SIGHTINGS,   23  MAY  TO  29  AUGUST  1958,  by 
W.  S.  Ripley.  Rept.  on  Project  Space  Track.  1  Jan  60 
258p.  GRDST-U;  AFCRC-TN-60-232(II). 
Order  from  LC  mi$ll.  10,  ph$39.  60  PB  149  180 


See  also  PB  149  179. 


Air  Force  Cambridge  Research  Center.  Bedford 
Mass .  ' 

A  CATALOGUE  OF  POSITIONAL  DATA  OF  THE 
RUSSIAN  ARTIFIQAL  EARTH  SATELUTE  DELTA 
I  (SPUTNIK  III  ROCKET  BODY).   VOLUME  III- 
AIR  FORCE  SIGHTINGS,   30  AUGUST  TO  30NOVEM 
BER  1958.  by  W.  S.  Ripley.  Rept.  on  Project  Space 
Track.    1  Jan  60.  265p.  GRDST-U;  AFCRC-TN- 

Order  from  LC  mi$l  1.10.  ph$41. 10  PB  149  181 

See  also  PB  149  180 


Air  Force  Cambridge  Research  Center,  Bedford, 
Mass. 

A  CATALOGUE  OF  POSITIONAL  DATA  OF  THE 

U.  S.    EARTH  SATELLITE  1958  ZETA  (PROJECT 

SCORE),  by  W.  S.   Ripley.   Rept.  on  Project  Space 

Track.   1  Jan  60.   140p.  3  refs.  GRDST-12;  AFCRC- 

TN-60-233. 

Order  from  LC  mi$6.  90,  ph$2l.  30  PV  149  178 

This  catalogue  contains  approximately  16,  000  po- 
sitional data  observed  during  the  life  of  the  U.  S.  earth 
satellite  1958  Zeta  (Project  Score),    These  data,  col- 
lected by  ^ace  Track,  are  from  two  types  of  sources; 
those  sent  in  by  individuals  and  various  organizations 
from  all  over  the  world  and  those  produced  by  United 
States  Air  Force  facilities.    The  positional  data  are 
arranged  chronologically  with  observation  station 
names  and  coordinates.    (Author) 


Air  Force  Cambridge  Research  Center.  Bedford 

Mass . 
SOLUTIONS  OF  THE  PROBLEM  OF  ARTIFIQAL 
SATELLITE  THEORY  WITHOUT  DRAG,  by  Dirk 
Brouwer  (Yale  U.  Observatory).   Rept.  on  Project 
Space  Track.  Oct  59.  48p.  3  refs.  GRDST-10- 
AFCRC-TN-59-638. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  177 
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Sections  1  -  6  give  the  solif 
for  a  spheroidal  eanh  with 
the  princiijal  term  and  the 
tains ^he  small  factor  k2. 
powers  of  k2  in  canonical 
is  basically  the  same  as 
lem  by  von  Zeipel  (1916). 
vided  in  two  classes:  The 
the  mean  anomaly  in  their 
of  the  long-fjeriod  terms  a 
argument  of  the  perigee, 
of  shon  and  1op«  period,  a 
secular  motions  are  obta 
are  obtained  in  closed  forrr 
in  eccentricity  or  inclinati 
not  apply  to  orbits  near  the 
but  is'otherwise  valid  for 
inclination  .   Section  7  gives 
and  the  additions  to  the  s 
founh  harmonic  in  the  potest 
contributions  by  the  third 
9  contains  formulas  for  c 


ion  of  the  main  problem 
the  potential  limited  to 
;econd  harmonic  which  con- 
The  solution  is  developed  in 
riables  by  a  method  which 
used  in  a  different  prob- 
The  periodic  terms  are  di- 
short-period  terms  contain 
rguments:  the  arguments 
multiples  of  the  mean 
periodic  terms ,  both 
re  developed  to  0(k2)".  the 
to  0<k2^).  The  results 
no  series  developments 
arise.   The  solution  does 
critical  inclination,  63.4°, 
ly  eccentricity  <.  1  and  any 
the  long- period  terms 
liar  motions  caused  by  the 
ial;  section  8  gives  the 
fifth  harmonics:  section 
oitiputanon.  (Author) 
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Air  U.  ,  Maxwell  AFB.  AIM- 
AEROSPACE  GLOSSARY, 
Sep  59,   ll8p.   Documentary 
58-RSL 
Order  from  LC  mi $6.  00,  ph$18.  30 


The  work  list  has  been  arr 
phrases  spoken  by  people 
search,  development,  and 
terms  found  in  the  current 
ture  erf  missiles,  astronaut|c 
large  number  of  quotations 
aerospace  literature,  each 
manner  in  which  a  particular 
suit,  the  definitions  are  ba^ed 
spoken  and  written  usage, 
with  knowledgeable  person! 
versity,   in  missile  industr 
development  and  test  centers 
only  to  describe  and  expl 
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)y  Woodford  Agee  Heflin. 
Research  Study  AU-282- 
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ved  at  by  noting  words  and 
engaged  in  aerospace  re- 
operations, also  by  noting 
jeriodical  and  book  litera- 

s  and  related  fields.    A 
have  been  extracted  from 
quotation  illustrating  a 
term  is  used.    As  a  re- 
upon  an  analysis  of  both 
ortified  by  consultations 
in  residence  at  Air  Uni- 
,  and  at  AF  research  and 

This  glossary  attempts 
usage  not  to  prescribe  it. 


Allied  Research  Associat^tf,   Inc.  ,   Boston,  Mass. 
LAUNCHING  OF  AIRBORf^  MISSILES  UNDER- 
WATER.   PART  IV.    OPTIKBUM  LAUNCHER  HEAD- 
ING IN  A  CONFUSED  SEA,  by  Theodore  R.  Gordon 
and  Irving  Frank.    Rept.  oi  Contract  Nonr- 2343(00). 
30  Oct  59,   49p.  5  refs.   [>>:ument  no.  ARA-70I; 
AD-229  080. 
Order  from  LC  mi$3.  30,  fP$7.  80  'PB  149  510 

When  a  missile  is  launched  underwater  in  a  confused 
sea,  mean- square  traiectory  responses  (e.  g.  angle  of 
attack,  pitch  angle,  etc.  )  qan  be  calculated.    These 
variances,  in  turn,  define  a  bivariate  Gaussian  prob- 
ability density  function.    It  is  assumed  here  that  a 
particular  launch  is  succes|sful  if,  at  a  certain  time, 
a  particular  respxjnse  falls! within  the  confines  of  a 
square  region  whose  sides  jare  fixed  with  respect  to 
the  launcher.    By  changing  die  launcher  heading  the 
square  is  rotated  with  resaect  to  the  directional  prop- 
erties of  the  sea,  and  the  pjrobability  of  successful 


launch  is  thereby  altered. 


report  to  discover  that  paripcular  launcher  heading 
which  gives  maximum  probibility  of  success.    The  re- 


It  is  the  objective  of  this 


suits  are  applied  both  to  sea-type  and  swell-type  dis- 
turbances, and  some  numerical  illustrations  are  in- 
cluded.   It  is  concluded  that  significant  improvement 
in  the  probability  of  successful  launch  is  obtained  by 
optimizing  launcher  heading  under  virtually  all  sea 
conditions  likely  to  be  encountered.  (Author) 
(See  also  PB  147  711) 


Arctic  Aeromedical  Lab. ,   Ladd  AFB,  Alaska. 
SUITABILITY  OF   INSULATED  CONTAINERS  FOR 
TRANSPORT  OF  MATERIAL  WITH  CRITICAL 
THERMAL  TOLERANCES  TO  COLD,   by  John  R. 
Cavanaugh.    July  57,  6p.   Technical  note  AAL-TTM- 
57-43. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  146  630 

The  container,  Blood  Shipping,   Slock  No.   Med.   6515 
NSL  (figure  1),   was  evaluated  to  determine  whether  a 
packing  method  could  be  sufficient  to  protect  thermo- 
critical  fluids  from  freezing  during  air  shipment  in 
cargo  type  aircraft  which  do  not  employ  supplemental 
heating  systems  for  the  cargo  compartment.    The 
container  and  its  test  contents  were  subjected  to  re- 
peated exposure  to  ambient  temperature  conditions 
ranging  from  •t62°F  to  -34°  F  and  the  container  was 
found  to  amply  protect  its  contents  from  freezing  for 
periods  in  excess  of  9  hours.  M'-'hor) 


Army  Ttanspxjrtation  Environmental  Operations 

Group,   Fort  Eustis,  Va. 
PRELIMINARY  INVESTIGATION  OF  DESERT 
TRANSPORTATION,  by  Daniel  F.   Richards.  June  60, 
35p.  8  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  222 

The  report  contains  discussions  of  desert  environ- 
ment, operation  and  maintenance  of  wheeled  vehicles, 
methods  of  navigation  utilized  by  USATREOG,  re- 
connaissance, and  night  operations.    (Author) 


Avco-Everett  Research  Lab.,  Mass. 
HIGH  POWER  PULSE  STEEPENING  BY  MEANS  OF 
EXPLODING  WIRES,  by  G.  S.  Janes  and  H.  Koritz. 
Apr  59,  20p.  3  refs.    Research  rept.  50. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  201 

A  circuit  technique  is  described  which  reduces  the 
rise  times  of  high  power  pulses  by  means  of  exploding 
wires.    Using  this  technique,  a  mangetic  field  of 
10,000  gauss  is  built  up  in  .  15  microseconds  through- 
out a  volume  4  cm  in  length  and  10  cm  in  diameter. 
The  best  results  are  obtained  with  high  conductivity 
fuse  materials  such  as  copper  or  aluminum. 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
ELECTRONIC  MISSILE  ACQUISITION  SYSTEM  BY 
MEANS  OF  FM/FM  TELEMETRY  INSTRUMENTA- 
TION, by  K.  H.   Patterson.    Aug  53,  declassified 
[15  Dec  53].    14p.   Technical  note  no.   817:  AD-91  098. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  646 

A  method  of  obtaining  trajectory  data  from  the  FM-FM 
telemetry  carrier  by  means  of  highly  specialized    re- 
ceivers is  proposed.    These  receivers  would  provide 


a  means  of  comparing  the  phase  of  the  signal  received 
by  two  antennas  spaced  a  known  distance  apart.    Prob- 
lems involved  and  inherent  limitations  are  discussed. 
While  accurate  predictions  are  impossible  present  con- 
siderations indicate  that  such  a  system  should  prove  to 
be  a  valuable  asset  in  the  field  of  electronic  instrumen- 
tation.   (Author) 


Aberdeen  Proving  Ground, 


Ballistic  Research  Labs. 
Md. 

MACRO- PELLET  PROJECTION  WITH  AN  AIR  CAVITY 
HIGH  EXPLOSIVE  CHARGE  FOR  IMPACT  STUDIES, 
by  John  H.   Kineke,  Jr.  ,  and  Lee  S.  Holloway.   Apr  60, 
I2p.  5  refs.    Memo.   rept.  no.   1264;  AD-237  944 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  905 

A  series  of  high  explosive  charges  has  been  developed 
for  projecting  steel  pellets  at  velocities  sufficiently 
high  for  terminal  ballistic  investigations  ofhyperveloc- 
ity  crater  formation.    The  air  cavity  charge  suggested 
by  Deas  and  Zimmerman  has  been  the  basis  for  design- 
ing a  number  of  charges  projecting  pellets  whose 
masses  and  velocities  are  statistically  reproducible 
within  3%.    Pellet  masses  range  from  0.15  to  8. 86  grams 
and  velocities  from  1.99  to  5.43  km/ sec.    Massdeter- 
mination  and  velocity  measurement  techniques  are  de- 
scribed.   These  charges  are  currently  being  used  for 
extensive,  and  economical  hypervelocity  crater  studies 
(Author) 


Aberdeen  Proving 


584 


Ballistic  Research  Labs. 

Ground,  Md. 
THE  ORBIT  OF  A  SATELLITE  OF  AN  OBLATE 
PLANET,  by  Boris  Garfinkel.    Dec  59,  39p    7  refs 
Rept.  no.   1089. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  237 

The  report  gives  a  solution  of  the  problem  of  motion  of 
a  particle  in  the  potential  field 

V=  -  l/rt  j2P2(sin  e)/r3-^  J4P4(sin  e)/r5  , 
where  J2  and  J4  are  small  parameters.   The  first 
approximation  is  furnished  by  a  Vq  that  incorporates 
the  major  effect  of  the  second  spherical  harmonic  and 
leads  to  a  closed  solution  with  no  secular  variations 
of  order  J2.    The  perturbations  of  this  non-Keplerian 
intermediary  orbit  are  derived  here  by  the  von-Zeipel 
modification  of  the  method  of  Delaunay.   The  secular 
variations  are  carried  up  to  orders  J22  and  J4,  and  the 
periodic  variations  to  orders  J2  and  J4/J2.    A  compu- 
tational summary  is  included,  and  the  effect  of  the 
third  spherical  harmonic  is  appended.   (Author) 


Aberdeen  Proving  Ground, 


Ballistic  Research  Lab 

Md. 

RESEARCH  AND  DEVELOPMENT  OF  OPTICAL 
TRACKING  METHODS  AND  INSTRUMENTATION  AT 
THE  BALLISTIC  RESEARCH  LABORATORIES,   by 
Dirk  Reuyl  and  Walter  Carrion.    Mav  60,  60p.  23  refs. 
Rept.  no.   1103. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  903 

Problem  areas  discussed  include  determination  of 
missile  trajectories,  measurement  of  missile  attitude 
and  recording  of  special  events  in  flight,  determina- 
tion of  target  intercept  by  guided  missiles,  observa- 
tion of  small  missiles  at  great  distances,  evaluation 
of  missile  performance  in  the  terminal  phase  of  flight. 
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especially  that  pertaining  to  the  functioning  of  the  war- 
head, as  well  as  atmospheric  optics  research  and 
studies  of  detection,  acquisition  and  tracking.   In- 
strumentation systems  described  include  cinetheodo- 
lites,  tracking  telescopes  T-1  to  T-5  of  various  types, 
the  IGOR  intercept  system,  the  large  aperture  SMT 
instrument  for  small  missiles,  the  TET,   WAF  and 
IMP  telescopes  for  terminal  trajectory,  warhead 
functioning  and  impact  proximity  problems    respec- 
tively, and  the  RT-1  and  RT-2  research  telescopes 
(Author)  ^  ■ 


Boeing  Airplane  Co.  ,  Seattle,  Wash. 
PITCH  AXIS  CONTROL  SYSTEM,  FC-110,  by 
L.   Rupel.    Rept.  on  Contract  AF  33(038)19589. 
10  Feb  56,  67p.   Document  no.   D- 16954  A;  AD-88  517 
Order  from  LC  nii$3.  90,  ph$10.  80  PB  150  2% 

This  report  released  for  sale  to  the  public  19  Sep  60. 

The  purpose  of  the  pitch  control  system  is  to  control 
the  model  624-7  missile  in  the  pitch  plane  during  all 
phases  of  flight.    It  is  composed  of  the  pitch  rocket 
control  system  and  the  elevator  control  system.    The 
circuitry  involved  in  the  pitch  control  system  electronics 
is  explained.    Packaging  considerations  are  enumerated. 
Unit  requirements  and  hydraulic  and  mechanical  com- 
ponent requirements  are  tabulated.    Appendixes  de- 
scribe the  ring- type  instrument  amplifier-demodula- 
tors, the  series  demodulator,  and  the  ojjerational  mag- 
netic amplifiers. 


Centro  di  Studio  per  la  Fisica  Delle  Microonde 
(Italy). 

ON  THE  DETERMINATION  OF  THE  PATH  OF  THE 

ARTIFICIAL  SATELLITES,  by  N.  Carrara, 

P.  F.  Checcacci  and  L.   Ronchi.  Technical  note  no   1 

on  Contract  AF  61(052)182.  Oct  59,   19p    8  refs 

AFCRC-TN-60-151. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  779 

A  method  based  on  the  Doppler  effect  is  described  for 
determining  some  parameters  of  the  path  of  an  arti- 
ficial satellite  and  the  available  approximation  dis- 
cussed.   Another  system  is  described  which  does  not 
ret^ire  any  special  hypothesis  on  the  path  to  be  de- 
termined.   A  possible  arrangement  of  the  ground  equip- 
ment IS  described  in  detail.    This  system  is  very  simi- 
lar to  the  SPHERODOP  system.    However,  the 
SPHERODOP  system  is  in  general  used  for  tracking  the 
missiles  from  the  starting  point.    Four  stations  are 
required,  because  the  frequency  emitted  from  the  mis- 
sile cannot  be  considered  known.    This  system  is  sub- 
stantially the  application  of  the  SPHERODOP  to  the  de- 
termination of  the  orbit  of  the  satellites,  in  the  general 
case,  when  the  stations  do  not  receive  the  signals  from 
the  starting  point. 


Centro  di  Studio  per  la  Fisica  delle  Microonde  (Italy) 
TECHNIQUES  AND  EQUIPMENTS  FOR  DOPPLER 
OBSERVATIONS,  by  P.   F.  Checcacci.    Technical  note 
no.  2  on  Contract  AF  61(052)182.    Oct  59,   43p    2  refs 
AFCRC-TN-60-370. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  780 

This  report  describes  the  apparatuses  used  for  carry- 
ing out  the  measurements  on  the  satellites  planning 


according  to  the  Space  Track  h-ogram.    The  measure- 
ments concern  the  determination  of  the  Doppler  effect 
curves  and  of  the  plots  of  the  intensity  of  the  received 
signal  versus  the  time.    The  complete  apparatus  is 
basically  composed  of  an  antenna,  a  receiver,  a  re- 
corder, a  frequency  meter  and  other  auxiliary  equip- 
ments.   Everyone  of  these  elements  might  be  chosen 
between  some  different  types,  with  slightly  different 
performances.    The  apparatus  used  has  been  chosen 
after  a  number  of  tests  of  sevjeral  types,  which  are  de- 
scribed and  discussed. 


Departn>ent  of  the  Air  Force 
INTERIM  AEROSPACE 
ENCE  .   30  Oct  59 ,  79p .  Adm 
Pamphlet  AFP  11-1-4. 
Order  from  OTS  $2.00 


,  Washington,  D.  C, 
TERMINOLOGY  REFER- 
strative  Practices 


im; 


This  pamphlet  is  an  interim  consolidation  of  the 
numerous  aerospace  terms  aiid  definitions  that  have 
appeared  in  various  Air  Force  publications 
tended  to  offset  the  confusion 


PB  161  913 


It  is  in- 
resulting  from  the  in- 


consistencies of  many  of  those  definitions.  Here,  to 
the  most  practical  extent,  a  lingular  definition  has 
been  ascribed  to  each  term,  to  replace  previous 
multi -definitions.  Thus,  mutjual  understanding  is 
promoted.  Additionally,  this 
meaningful  reference -guide, 
of  Air  Force  members  on  the 
space  age. 


pamphlet  provides  a 
and  focuses  the  attention 
terminology  of  the  aero- 


Diamond  Ordnance  Fuze  iJba.,  Washington,  D.  C. 
FUZE,    ROCKET,    PDSQ,   T^OSS,  by  Peter  B.  Ferrara. 
Final  rept.  29  July  60,   12p.  Technical  rept.  TR-850. 
Order  from  LC  mi$2.40,  phi3.  30  PB  150  012 

The  fuze,  now  in  the  Engineering  and  User  Test 
Phases,  is  a  point  detonating^  superquick,  mechanical 
design  for  use  with  the  T2381  115-mm  Area  Toxic 
Rocket— a  high  velocity,  fin ■] stabilized,  ground-to- 
ground  projectile.   The  rocktt  is  designed  for  use  with 
the  T145  Multiple  Rocket  Lajincher  System.   The 
T2058  fuze  employs  a  modified  Mk  181  S&A  mecha- 
nUm.  The  final  laboratory  4nd  R&D  field  test  results, 
drawings,  and  pertinent  photjographs  are  included. 
(Author) 


Diamond  Ordnance  Fuze  L^bs. ,  Washington,  D.  C. 
SPECIFICATION  OF  ZIRCONIUM  FOR  USE  IN 
GASLESS  MIXTURES,  by  R.i  E.  Mclntyre  and 
M.  L.  Couch.  9  Mar  60,  360.   13  refs.  TR-821; 
AD-234  317. 
Order  from  LC  mi$3. 00,  phi6.  30  PB  147  795 

Relationship  between  the  prcberties  of  zirconium  pow- 
der and  the  properties  of  heit  powders  or  delay  com- 
positions, to  arrive  at  a  siitable  specification. 
The  data  show  the  important  points  to  be  specified  are 
the  total  zirconium  content,  the  ignition  gain,  the  hy- 
drogen content,  the  particle-lsize  distribution  and  the 
surface  area.    The  data  shovf  that  the  burning  rate  of 
barium  chromate- zirconium  delay  compositions  de- 
pends primarily  upon  the  caorific  value  and  second- 
arily upon  the  composition. 


Frankford  Arsenal,   Biiladelphia,   Pa. 
THE  DETECTION  OF  FLAWS  IN   20mm  HEI 
SHELL,  by  A.  J.  Wysoczanski.  Dec  58,  39p.   1  ref. 
Technical  rept.  no.   R-1484. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  150  304 

This  report  released  for  sale  to  the  public  19  Sep  60. 

A  detailed  description  is  given  of  the  various  electro- 
magnetic techniques  that  were  developed  and  evalu- 
ated in  an  attempt  to  detect  the  presence  of  surface 
and  sub-surface  defects  in  20mm  HEI  shell.   Details 
are  given  concerning  a  reluctance  technique  and  two 
eddy  current  techniques,  and  the  instrumentaion 
developed  during  these  studies. 


General  Electric  Co.  ,  Schenectady,  N.  Y. 
BIBLIOGRAPHY  AND  INDEX  OF  PROJECT  HERMES 
REPORTS,   1945-1950,   by  W.   D.    Robusto.    Rept.  on 
Proj.    Hermes.  Contract  [DA  30-115-ORD-23]. 
May  51,  declassified  13  May  58.    82p.   804  refs.  Tech- 
nical Information  Series  rept.   no.   R51A0515. 
Order  from  LC  mi$4.  80.  ph$13.  80  PB  149  208 

The  material  is  listed  according  to  a  subject,  number, 
and  author  index.    German  dcxruments  translated  by 
Project  Hermes  are  also  included.    A  listing  of  the 
Hermes  Bimonthly  Surveys  is  not  included  in  this 
report.    (Author) 


General  Electric  Co. ,   Schenectady,   N.  Y. 
AN   EXPERIMENTAL  INVESTIGATION  OF  SUBSONIC 
DIFFUSER  CONFIGURATIONS  FOR  THE  HERMES 
B-1   RAMJET,  by  R.   E.  Geig^r.    Rept.  on  Project 
Hermes  [Contract  DA  30-115-ORD-23].  Dec  50,  de- 
classified 17  Mar  58,  28p.  6  refs.  Technical  Informa- 
tion Series  TR-55274. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  468 

This  report  presents  the  results  of  an  experimental 
investigation  of  some  of  the  important  parameters  af- 
fecting the  design  and  performance  of  subsonic  dif- 
fusers.    The  subsonic  diffusers  tested  were  of  the  an- 
nular divergent  area  type  common  to  the  after -part  of 
ramjet  diffusers.    Each  configuration  was  tested  with 
two  types  of  flows:  supersonic  flow  with  an  internal 
shock  and,  completely  subsonic  flow.    (Author) 


General  Electric  Co.  ,  Schenectady,  N.  Y. 
MATHEMATICAL  DESIGN  OF  GERIPAC.  by 
E.  G.   Keller.    Rept.  on  Proj.    Hermes,  Contract 
[DA  30-115-ORD-23].    25  Mar  51,  declassified 
17  Mar  58.   38p.    1  ref.    Technical  Information  Series 
rept.  no.   [R]51A0501. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  206 

The  Geripac  (General  Electric  Radar  in  Put  Automatic 
Computer)  is  a  binary  device  which  receives  signals 
from  a  high  altitude  rocket  by  means  of  the  General 
Electric  high  precision  Doppler  radar  and  after 
smoothing  and  differentiating  azimuth  and  elevation 
signals  makes  a  transformation  of  coordinates  from 
radar  to  inertial  space  and  computes  corrections  in  the 
latter  space  applicable  to  the  rocket  for  its  terminal 
guidance.    (Author) 
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General  Electric  Co.  ,  Schenectady,  N.  Y. 
PRELIMINARY  DESIGN  STUDIES  FOR  A  LOW- COST 
SURFACE-TO-SURFACE  MISSILE.  byH.  M.  Mitchell 
and  R.   L.  Morey.    Rept.  on  Proj.    Hermes,  Contract 
[DA  30-115-ORD-23].    Sep  50,  declassified  17 Mar  58. 
61p.   1  ref.    Technical  Information  Series  rept.   no. 
R50A0511. 
Order  from  LC  mi$3.  90.  ph$10.  80  PB  149  204 

This  report  covers  design  studies  made  for  a  missile 
capable  of  carrying  a  500-pound  warhead  to  a  maxi- 
mum range  of  approximately  75  nautical  miles  with  an 
accuracy  in  the  order  of  300  yards.    Comparative  de- 
signs are  made  for  a  liquid  and  solid  propellanl 
missile.    (Author) 


General  Electric  Co.  ,  Schenectady,  N.   Y. 
VACUUM  PATH  EQUATIONS  OF  VARIATIONS  IN 
BOTH   RADAR  AND  INTERNAL  COORDINATES,  by 
E.  G.   Keller  and  J.   E.   Crawford.    Rept.  on  Proj. 
Hermes,  Contract  [DA  30-115-ORD-23].July  51,  de- 
classified 17  Mar  58.    19p.  4  refs.  Technical  Informa- 
tion Series  rept.   no.    R51A0504. 
Order  from  LC  mi$2,  40,  ph$3.  30  PB  149  207 

It  is  not  possible  for  a  simple  of  complicated  digital 
computer  to  solve  the  equations  of  variation  in  either 
radar  or  inertial  coordinates  in  10  seconds.    Conse- 
quently, the  equations  are  set-up  and  solved  in  a  form 
containing  the  initial  conditions  such  that  the  Hermes 
A- 3  Digital  Computer  handles  the  solution  instead  of 
the  differential  equations  in  10  seconds.    (Author) 


General  Electric  Research  Lab.  ,  Schenectady,  N    Y 
MEASUREMENT  OF   ROCKET  EXHAUST  GAS  VE- 
LOCITY BY  SPECTROSCOPIC  DOPPLER  SHIFT 
METHOD,  by  F.  P.  Bundy  and  H.  M.  Strong.    Rept. 
on  Project  Hermes.    6  Oct  48,  declassified  17  Mar  58, 
42p.  6  refs.    Rept.   no.  55269. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  467 

Considerable  effort  has  been  directed  toward  develop- 
ing ways  of  measuring  the  velocity,  temperature  and 
pressure  directly  from  the  flame  by  optical  means 
which  do  not  produce  any  mechanical  disturbance  of 
the  flame.    This  paper  presents  the  method  which  has 
been  developed  for  measuring  the  flame  gas  velcxrity. 


General  Electric  Co. ,   Schenectady,  N.  Y. 
A  PROPOSED  GUIDANCE  SYSTEM  FOR  THE 
HERMES  A3  MISSILE,  by  A.   P.  Adamson  and 
R.  F.  Drenick.   Rept.  on  Project  Hermes.  [Contract 
DA  30-115-ORD-23].   23  Sep  48,  declassified 
17  Nov  58,  22p.   1  ref.   Rept.  55200. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  465 

A  class  of  guidance  systems  is  desired  which  elimi- 
nates all  random  first  order  range  errors  from  short 
range  surface-to-surface  trajectories.    It  is  shown 
that  guidance  systems  of  this  type  can  be  realized  by 
one  properly  mounted  integrating  accelerometer 
matching  its  output  against  that  of  computer  which 
generates  an  arbitrary  function  of  the  time  of  flight. 
Two  special  systems  are  discussed  in  some  detail  and 
a  combination  of  the  two  is  recommended  for  the 
range  control  of  the  Hermes  A-3  missile.    It  is  shown 
that  considerable  accuracy  erf  hitting  can  be  achieved 
with  existing  control  equipment.    (Author) 


Naval  Ordnance  Lab. ,   White  Oak,   Md. 
THE  ACTUATOR,  EXPLOSIVE  WOX-23A,  AN 
ACTUATOR  TO  REPLACE  ACTUATOR  MK  3  MOD  0 
IN  THE  EXPLOSIVE  SWITCH  MK  46  MOD  0,  by 
E.  Eugene  Kilmer.  4  May  60,   33p.   1  ref.  NAVORD 
rept.  6761. 
Order  from  OTS  $1.  00  PB  161  933 

In  view  of  Explosive  Switch  Mk  46  Mod  0  failures,   a 
program  was  initiated  to  find  a  suitable  replacement 
for  the  Actuator  Mk  3  Mod  0.    An  investigation  indi- 
cated that  the  inability  of  the  Olin-Mathieson  Ball 
Powder  (W2920.  3  Type  II  class  4)  to  sustain  burning 
under  the  leakage  condition  existing  in  the  Mk  46 
Mod  0  Switch  to  be  the  cause  of  the  explosive  switch 
failures.    Various  propellants  were  investigated  both 
in  a  variable  volume  pressure  bomb  and  in  the  Ex- 
plosive Switch  Mk  46  Mod  0.    Of  the  powders  tested, 
SR4990,  a  Dupont  smokeless  powder,  gave  the  de- 
sired bcxindary  condition  of  a  fast  rise  pressure  front 
unaffected  by  the  change  of  volume  in  the  switch. 
Consequently,  a  direct  substitution  replacing  the  Olin 
Mathieson  Ball  Powder  (W2920.  3  Type  II  class  4)  by 
SR4990  (DuPont)  will  be  made  in  the  actuator  for  the 
switch  Mk  46  Mod  0.    The  new  actuator  has  been  des- 
ignated Actuator,   Explosive,  WOX-23A.  (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
CHARACTERIZATION  OF  THE  MK  1  MOD  0 
SQUIB:  IMPEDANCE  MEASUREMENTS  IN  THE 
FREQUENCY  RANGE  50-1500  MEGACYCLES,  by 
R.  M.  H.  Wyatt.    31  May  60,  35p.  2  refs.   NAVORD 
rept.  6826. 
Order  from  OTS  $1 .00  PB  161  934 

The  impedance  characteristics  of  the  Mk  1  Mod  0 
Squib  were  determined  by  the  use  of  an  admittance 
meter  for  the  frequency  range  of  50  to  1500  mega- 
cycles.   In  general  the  reactance  values  obtained  were 
very  close  to  what  could  be  expected  if  the  squib  were 
considered  to  be  a  symmetrical  two-conductor  paral- 
lel transmission  line  terminated  with  a  1-ohm  re- 
sistor (the  bridge  wire).   Under  limited  conditions  of 
frequency  and  lead  length  the  investigation  showed  that 
the  squib  could  be  considered  to  consist  of  lumped 
parameters:  pure  inductances  for  the  leads  within  and 
without  the  bakelite  portion  of  the  plug  and  a  pure  re- 
sistance for  the  bridge  wire.   (Author) 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
A  DESIGN  FOR  SPHERICALLY  DETONATING  EX- 
PLOSIVE CHARGES,  by  C.  Randall  and  R.  Clairmont. 
5  Apr  60,  30p.  1  ref.   NAVORD  rept.  6292. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  227 

A  design  and  technique  of  fabrication  for  spherical 
detonators  or  detonator -booster  combinations  are 
discussed.   The  detonators  are  either  0.  312  or  0.495 
inch  in  diameter  with  the  outer,  secondary  explosive 
initiated  from  a  central  sphere  of  silver  azide  0. 150 
inch  in  diameter.   The  primary  charge  in  turn  is  initi- 
ated from  a  hot  spot  located  on  a  bridge  extending 
through  the  detonator.   The  detonator -booster  combi- 
nations consist  of  0.312-inch  diameter  detonators  im- 
bedded in  the  initiating  0.750-inch  diameter  spheres. 
Examples  of  the  early  expansions  to  be  expeaed  from 
these  charges  are  presented  which  show  that  variation 
in  simultaneity  of  detonation  breakout  on  the  charge 
surface  »40. 15  to  0.  20  microseconds,  deviation  of  gas 
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V  ! 


cloud  and  early  shock 
2  to  5  per  cent  of  contour 
contour  center  from  charge 
radius.   (Author) 


contour  from  the  true  sphere  =f 
radius,  and  deviation  of 
center      1/8  to  1/4  charge 


Naval  Ordnance  Lab. ,  Wh 
DEVELOPMENT  OF  WOX-  73 A  AND  WOX-74A 
PRIMERS,  by    E.   Eugene  Kimer.  30  June  60,   18p. 
8refs.  NAVORDrept.  6883. 
Order  from  OTS  ^.50  PB  161  935 


ite  Oak,   Md. 


r,  tit 


An  instantaneous  primer,  tie  WOX- 73 A,  and  a  delay 
primer,  the  WOX-74A,  hai^e  been  developed  for  use 
in  a  picket -boat  depth-charge  pistol.    The  delay 
primer  has  a  mean  delay  tittie  of  18  seconds  and  oper- 
ates "reliably  over  the  temperature  range  -65°  to 
160°F.    This  primer  contains  a  double  cup  and  a  water 
tight  seal  which  enables  it  tb  pass  MIL-STD-304 
(temperature  and  humidity  iycling).  The  design  at  the 
delay  primer  is  such  that  ai  the  time  of  firing  the 
inner  cup  is  ruptured,  allos|ring  the  gases  evolved  by 
the  ignition  element  and  thej  delay  powder  to  be  vented. 
Both  primers  have  identical]  bridge  wire  circuits.  The 
energy  for  0.50  probability  of  firing  (mean  energy), 
determined  by  a  Bruceton  Sensitivity  Test,  is  4200 
ergs.  The  energy  for  0.  999^  probability  of  firing  was 
calculated  to  be  5650  ergs.  '  The  WOX-73A  and 
WOX-74A  primers  have  be^  subjected  to  the  st'andard 
environmental  tests  and  ha\|e  functioned  properly 
following  these  tests.  (Auth)or) 


Naval  Ordnance  Lab.  ,  WNite  Oak,  Md. 
DISCRIMINATING  COPPERtBALL  ACCELEROME- 
TERS,  by  V.   F,   DeVost  and  G.   Stathopoulos.  10  Apr  59, 
38p.  5  refs.    NAVORD  rept.  6204;  AD-219  368. 
Order  from  LC  mi $3.  00,  pi$6-  30  PB  147  604 

Several  inertia- actuated  discriminator  mechanisms 
"^'ere  incorporated  into  the  'JOL  copper- ball  acceler- 
ometer  design.    The  discriminators  are  used  where 
several  shock  pulses  occur  in  close  time  sequence  and 
where  it  is  desired  to  measure  the  maximum  accelera- 
tion of  one  pulse  or  a  porti(»n  of  a  pulse  while  discrim- 
inating against  shocks  incicentally  present.    This  re- 
port describes  briefly  the  MOL  copper- ball acceler- 
ometers  and  presents  infor  nation  and  drawings  on  the 


discriminator  modificationii.    (Author) 


Naval  Ordnance  Lab. 
THE  EFFECT  OF 
MECHANISMS  OF  CURE 
EXPLOSIVE  COMPATIBILITY 
16  Dec  57,  22p.  9  refs. 
AD-158  532. 
Order  from  LC  nfu$2.70,  i4i$4.80 


Wrtite  Oak,  Md. 
DIFFEllENT  AMINES  ON  THE 
)F  EPOXY  RESINS  AND 
by  Hugh  C.  Anderson, 
rept.  6023; 


N.  iVORD 


PB  146  470 


The  causes  of  the  generall 
cured  epoxy  resins  on 
The  effects  of  four  structuta 
percentage  epoxy  conversi 
and  compatibility  of  the 
were  studied. 


adverse  effects  of  amine 
explosives  were  investigated, 
lly  different  amines  on 
degree  of  crossllnking 
cu^ed  products  with  HBX-1 


on, 


Naval  Ordnance  Lab. ,  White  Oak,  Md. 
GRAVITY -SENSITIVE  COMPONENT  SHOCK  TESTER, 
by  V.  F.  DeVost  and  G.  Stathopoulos.    27  Aug  58,   23p. 
5  refs.    NAVORD  rept.  5779;  AD- 206  792. 
Order  from  LC  mi$3.00,  ph$6.30  PB  147  568 

This  report  describes  a  shock  tester  developed  at  the 
NOL  for  evaluating  gravity- sensitive,  inertia-oper- 
ated devices.   The  machine  is  designed  to  accelerate 
light  test  components  at  any  desired  angle  while 
mounted  in  their  normal  orientation  with  respect  to 
the  earth's  gravitational  field.   The  tester  essentially 
consists  of  a  seismically  suspended  carriage  to  which 
the  test  component  is  mounted  and  an  air  driven 
hammer  which  strikes  the  carriage.   Accelerations  of 
2  to  50  g  and  velocity  changes  of  0.  25  to  15  fps  can  be 
obtained  by  varying  the  air  pressure.    Shock  durations 
of  2  to  50  milliseconds  can  be  obtained  by  varying  the 
material  and  shape  of  the  hammer  impacting  surface. 
The  repxjrt  also  discusses  the  machine's  advantages, 
limitations,  and  applications,  includes  machine 
drawings,  and  presents  information  on  inertia 
sensitivity  concepts.   (Author) 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
NOL  COPPER -BALL  ACCELEROMETERS.  by 
G.   Stathopoulos  and  V.   F.  DeVost.  6  May  59,   13p. 
4  refs.    NAVORD  rept.  6638;  AD- 2 16  096. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  147  605 

This  report  describes  the  copper- ball  accelerometers 
currently  in  use  at  the  Naval  Ordnance  Laboratory. 
The  principle  of  operation  of  this  instrument  as  apeak 
reading  accelerometer  is  discussed  as  well  as  its  use 
as  a  velocity  pickup.    Discriminator  modifications  that 
permit  programing  the  recording  p)eriod  of  the  gage  to 
preclude  recording  multiple  impacts  are  presented. 
(Author)  (See  also  PB  147  660) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
AN   EVALUATION  OF  LEAK- DETECTION  METHODS, 
by  Robert  H,  Martin  and  Wm.  C.  Shaw.    15  Oct  58, 
36p.    12  refs.  NOTS  1993;  NAVORD  rept.  5868; 
AD- 206  622. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  821 

This  report  released  for  sale  to  the  public  25  Aug  60. 

The  following  industrial  techniques  for  finding  and 
measuring  small  leaks  are  described:  bubble  methods, 
volume- sharing  method,  and  halogen,   radioactive,  and 
helium  tracers.    The  use  of  the  helium  leak  detector 
is  discussed  in  detail  as  it  was  found  to  be  the  most 
suitable  for  working  with  small,   sealed  items  of 
ordnance.    (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
PROPOSAL  FOR  A  SIMPLE  SYSTEM  FOR  ACHIEV- 
ING SOFT  Lj\ND1NG  of  A  ROCKET  VEHICLE,  by 
Charles  E.  Hendrix.   8  June  60,  17p.  4  refs  .  NOTS 
TP-2495;  NAVWEPS  rept.  7084. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  964 

A  simple  optical  system  has  been  proposed  for  ter- 
minal guidance  of  a  soft-landing  rocket  vehicle. 
Working  on  the  apparent  motion  of  objects  on  the 
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ground  through  the  field  of  view,  the  system  requires 
no  specific  targets  ,  but  only  natural  surface  con- 
trast. The  system  can  be  used  to  provide  informa- 
tion on  both  deceleration  and  attitude  stabilization. 
Deceleration  is  to  be  achieved  with  a  NOTS-developed 
variable-thrust  rocket  motor,  the  use  of  which 
greatly  simplifies  the  control  problem.  The  system 
is  not  limited  to  vacuum  conditions ,  but  can  work  on 
any  planetary  surface,  whether  or  not  there  is  an 
atmosphere.  (Author) 


Naval  Postgraduate  School  [Monterey,  Calif.  ] 
THE  EFFECT  OF  EXPLOSIVE  MIXTURES  UPON 
IMPACT  SENSITIVITY,  by  James  Edward  Sinclair. 
Mar  57,  32p.  6  refs.   Technical  rept.  no.  16. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  150  151 

This  report  released  for  sale  to  the  public  12  Sep  60. 

The  measurement  of  the  impjact  sensitivity  of  two  ex- 
plosive systems  TNB-TNB  and  TNT-PETN  has  been 
studied  along  with  relevant  factors  affecting  this 
sensitivity.   The  effects  of  sample  size,  dilution  with 
inert  material,  and  active  mixtures  have  been  ex- 
plored and  a  "  rule -of- thumb  "  formula  suggested  as 
an  index  of  the  reliability  of  a  particular  explosive  or 
explosive  mixture.   (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
SATELLITE   LAUNCHING  TRAJECTORY  CALCULA- 
TIONS:  A  MULTISTAGE,    TWO-DIMENSIONAL, 
ZERO-LIFT  PROGRAM  FOR  NAREC,  by  J.  L.  Ham- 
mersmith.   Interim  repx.  20  June  60,  6p.    NRL 
rept.  5512. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  147  834 

Because  all  programs  were  done  in  basic  NAREC 
coding,  which  allows  only  fixed  point  arithmetic,  the 
formulas  for  apogee  calculations  were  rescaled  to 
permit  greater  distances  and  higher  velocities.   The 
procedure  used  to  select  suitable  trajectories  in  some 
of  the  programs  frequently  collapsed  when  they  were 
used  for  vehicles  radically  different  from  Vanguard, 
resulting  in  considerable  loss  of  time.   The  program 
described  in  this  repxDrt  was  constructed  with  many 
features  which  render  it  more  efficient  in  such  cases. 


Naval  School  of  Aviation  Medicine,  Pensacola,  Fla. 
A  NOTE  ON  THE  GRAVITY-FREE  STATE  ON  A 
SPACE  PLATFORM,  by  Hermann  J.  Schaefer. 
29  Jan  59,   31p.    1  ref.  Proj.   NM  17  01  11.   R-48; 
AD-213  439. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  680 

Through  the  use  of  a  concrete  example  of  intersatelliie 
transportation,  the  dynamics  and  kinetics  of  such  mo- 
tions are  analyzed  in  a  simplified  way.    If  the  satellite 
is  assumed  to  maintain  attitude  in  spjace  and  if  the  free 
motions  are  described  in  a  coordinate  system  at  rest 
to  the  satellite,   it  is  found  that  these  motions  are  rec- 
tilinear and  of  constant  speed  during  an  initial  period 
which,  for  an  earth  circling  vehicle  at  500  kilometers 
altitude,  equals  five  minutes.    Thereafter,  the  appar- 
ent motion  follows  a  complicated  circular  or  spiral 
pattern  dep)ending  on  the  direction  of  the  initial  speed. 
Two  limiting  cases,  the  "forward"  and  the  "upward" 
throw  of  an  object  from  the  satellite,  are  analyzed  in 


more  detail.    A  consequence  of  more  general  interest 
of  these  relationships  is  the  known  fact  that  it  is  not 
possible  to  put  a  loose  assembly  of  parts  or  objects  in 
orbit  so  that  they  maintain  their  original  array.    As 
their  respective  centers  of  gravity  will  have  slightly 
different  distances  from  the  center  of  the  earth,  they 
will  start  spreading  as  soon  as  they  are  set  free.  On 
the  other  side,  only  very  small  conservative  forces 
are  required  to  keep  even  very  "heavy"  objects 
aligned. 


Naval  Weapons  Lab.  ,  Dahlgren,  Va. 
EXTERIOR  BALLISTIC  DATA  FOR  THE  56- LB 
PRACTICE  BOMB  MK  89  MOD  0  WITHOUT  SUSPEN- 
SION LUGS  EJECTED  FROM  THE  AERO  8A  PRAC- 
TICE BOMB  CONTAINER  IN  THE  A3D-1  AIRPLANE 
IN  HORIZONTAL  FLIGHT,  by  J.   D.   Kunlo.   17June60, 
22p.  4  refs.  NWL  rept.  no.   1708. 
Order  from  LC  nii$2.  70,  ph$4.  80  PB  149  160 

From  an  analysis  of  the  test  results  it  is  concluded 
that  (1)  the  observed  dispersions  of  the  Mk  89  Mod  O 
without  suspension  lugs  are  acceptable,  and  (2)  the 
ballistic  table  OP  2787  is  applicable  to  the  subject  bomb 
when  ejected  from  the  Aero  8A  practice  bomb  con- 
tainer in  the  bomb  bay  of  A3D  aircraft  in  horizontal  re- 
lease maneuvers  15)  to  10,000  feet  altitude  and  510  knots 
true  airspeed.    Moreover,  it  is  believed  that,  in  view 
of  the  satisfactory  flight  characteristics,  OP  2787  will 
be  applicable  to  the  Mk  89  bomb  when  released  at  alti- 
tudes up  to  70,000  feet  and  at  subsonic  airspieeds. 
(Author) 


Oklahoma  State  U.   Research  Foundation,   Stillwater. 
AEROBEE  RANGE  SAFETY  EQUIPMENT,  by  Oscar  L 
Coop)er.    Scientific  rept,  no.   I  on  Contract 
AF  19(604)2029.   1  Mar  60,  44p.  AFCRC  TN- 60-280; 
AD- 2 34  050. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  146  465 

The  equipment,  usually  called  a  Range  Safety  Package, 
is  built  to  be  contained  in  a  standard  10- inch  Aerobee 
extension.    It  will  accommodate  an  AN/DRW- 3, 
AN/DRW- 11  or  an  AN/DRW- 13  command  receiver 
for  rocket  fuel-cut-off.    It  also  carries  an  S-Band 
radar  beacon  transponder  such  as  the  AN/DPN-19  or 
the  AN/DPN-41  with  their  power  supplies.    A  p»ir  of 
S-Band  Quadraloop  antennas  is  mounted  diametrically 
on  the  surface  of  the  10-lnch  extension.    A  removable ' 
battery  access  door  is  mounted  on  the  side  of  the 
extension  to  facilitate  battery  changes  without  rocket 
disassembly. 

[Pacific]  Missile  [Range]  Port  Mugu.   Calif. 
lCAN-2  (LITTLE  JOE)  by  Ken  Mattson.    Rept!  on 
TED  Proj.   PAU  1804.    25  Mar  47,  declassified 
12  June  56,  45p.   Technical  rept.  no.   10. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  623 

The  test  program  has  succeeded  in  testing  the  tele- 
metering system  under  development  as  well  as  pro- 
viding training  of  personnel  in  the  testing  of  pilotless 
aircraft  of  this  type.    LITTLE  JOE  has  been  used  to 
advantage  in  testing  internal  components  of  pilotless 
aircraft  and,  with  a  modified  aerodynamic  design, 
this  missile  could  be  a  cheap,   simple  solution  to  a 
test  vehicle  for  development  of  Pilotness  Aircraft 
components. 


589 


4, 


Picatinny  Research  Cente^,  Picatinny  Arsenal, 

Dover,  N.  J. 
THE  USE  OF  CARBON -I4j  AS  A  TRACER  TO 
STUDY  THE  ORIGIN  OF  tETRANITROMETHANE 
IN  TNT  MANUFACTURE,) by  Frederick  S.  Holahan. 
Thomas  C.  Castorina  and  ^hers.   July  60,   25p. 
28  refs.   Technical  rept.  2695. 
Order  from  LC  mi$2.70,  *$4.80  PB  148  304 

During  the  produaion  of  TNT,  a  small  amount  of 
tetranitromethane  (TNM)  fcirms  as  a  by-product.   The 
purpose  erf  this  study  was  f>  determine  the  origin  of 
TNM  in  this  reaction,  usin^  carbon-14  as  a  tracer. 
TNM  is  known  to  form  duriig  the  trinitration  step.   It 
was  found  that  most  of  the  TNM  originates  from  the 
aromatic  ring  carbons,  with  over  50%  being  contrib- 
uted by  the  ring  carbon  attached  to  the  methyl  group 
of  DNT.    It  was  also  found Jhat  over  80%  of  all  the 
TNM  can  be  traced  to  the  pNT  isomers  derived  from 
m-nitrotoluene.    From  the  pxtent  to  which  each  of 
these  compounds  contributed  to  TNM  formation,  their 
relative  rates  of  nitration  \^ere  postulated.   The 


ultimate  formation  of  TNM 


oxidation  reaction  in  competition  with  that  of  nitration. 
(Author) 


Rock  Island  Arsenal  Lab. 


FINGERPRINT  NEUTRALISING  COMPOUNDS.    V. 
PREPARATION  OF  A  FOrLiULATION  WITH  MAXI- 
MUM SPEED  OF  FINGERPPINT  REMOVAL,  by 
F.  Blessin.    4  May  50,  41p.j  Rept.  no.  50-750. 
Order  from  LC  mi$3.30,  pi$7.80  PB  149  770 
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Results  of  tests  previously  ;onducted  are  presented  to 
illustrate  the  effea  of  increjased  water  content  in  im- 
proving the  removal  efficieitcy  of  certain  fingerprint 
removers.   Two  different  methods  of  systematically 
determining  the  optimum  cc^nposition  as  regards 
water  content  of  triethanolafnine  oleate  solubilized 
fingerprint  remover  formulations  are  presented  and 
the  results  obtained  by  the  t^o  methods  are  compared. 
The  various  base  formulatic^ns  and  the  optimum  solu- 
tions derived  therefrom  weije  prepared  with  amounts 
of  water  near  the  maximum  tolerance  and  used  for 
testing  the  speed  of  removal  of  fingerprint  residues. 
(Engineering- -Ordnance.  1$  Nov  60) 


Rome  Air  Development  Ceiiter,  Griffiss  AFB,  N.   Y. 
ON  THE  POSSIBILITY  OF  SPACE  SURVEILLANCE 
VIA  A  24- HOUR  SATELLITE,  by  Joel  S.  Greenberg. 
Mar  60,  2lp.   10  refs.   RADC  TN-60-9;  AD-234  381. 
Order  from  LC  mi$2.  70,  ph  $4.  80  PB  147  805 

A  brief  discussion  is  given  of  the  possibility  of  utilizing 
a  24- hour  satellite  in  a  space  surveillance  system. 
The  power  requirements  of  k  typical  system  configur- 
ation are  investigated  and  discussed  in  terms  of  inte- 
gration time  (coherent  versus  noncoherent  integration), 
transnrutter  beamwidth,  fre(|uency,  and  echo  area, 
(Author) 


Systems  Development  Labs . ,  Hughes  Aircraft  Co. , 

Culver  City,  Calif. 
CREEP  BUCKUNG  OF  CYLINDRICAL  SHELLS  IN 
AXIAL  COMPRESSION,  by  J.  M.  Bozajian  and 
C.  H.  Tsao.   Rept.  on  Contracts  AF  33(038)28634 and 
AF  33(600)28438.   24  Jan  58,  35p.  5  refs.  SRSM7-196; 
AD- 158  651. 
Order  from  LC  mi$3.00,  phJ6.30         PB  150  287 

This  repon  released  for  sale  to  the  public  19  Sep  60. 

Tests  have  been  made  of  56  QQ-M-44H  magnesium 
alloy  circular  cylinders  in  axial  compression.   The 
test  temperatures  ranged  from  75°  F  to  600°  F  and 
the  loading  program  included  stresses  increasing 
linearly  with  time  in  addition  to  constant  stresses  .  A 
se  r.iempirical  formula  was  obtained  which  corre- 
lates ,  through  the  use  of  basic  elastic  and  creep 
properties  ,  the  buckling  stress  and  time  as  influenced 
by  temperature  and  the  stress  history  in  the  ranges 
tested.  TTie  statistical  variation  of  the  data  as  corre- 
lated has  been  used  to  establish  allowable  buckling 
stresses  of  the  material  used  in  GAR-3/GAR-4 
Falcon  missile  fuselages  as  a  function  of  desired 
probability  of  failure.  The  buckling  correlation  equa- 
tion has  been  expressed  in  terms  of  the  elastic  and 
generalized  scant  moduli  of  the  cylinder  material  and 
has  been  used  to  predict  creep  buckling  stresses  for 
other  materials.   Methods  of  applying  these  results  to 
creep  buckling  under  transient  stress  and  temper- 
ature conditions  have  been  analyzed.   (Author) 


Watertown  Arsenal  Labs.,  Mass. 
INFLUENCE  OF  CRACK   WIDTH  AND  DEPTH  ON 
MAGNETIC  FLUX  LEAKAGE  FIELDS,  by  Patrick  C. 
McEleney.   Aug  60,  17p.  3  refs.   Technical  rept. 
no.  WAL  TR  148.1/2. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  148  920 

The  depth  of  a  crack  is  shown  to  be  the  major  factor 
contributing  to  the  amplitude  of  an  induced  signal  in  a 
pickup  coil  scanning  a  magnetized  specimen.    However, 
the  magnitude  of  the  contribution  due  to  width  varia- 
tions is  large  enough  to  cause  spread  in  data  in  voltage 
versus  crack  depth  graphs.   More  refined  techniques 
of  signal  analysis  and  a  more  accurate  determination 
of  the  distributicn  of  magnetic  flux  about  discontinui- 
ties are  required  to  improve  the  precision  of  meas- 
urement of  crack  depth  by  the  magneto- inductive 
method.   (Author) 
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Naval  (3vil  Engineering  Lab.  ,   Port  Heuneme,   Calif. 
FOG  FOR  MOBILE  FIRE  APPARATUS,  by  John  J. 
Bayles  and  Robert  E.  Jochums.  9  Mar  60,  53p. 
Technical  Compilation  C-002;  AD-234  877. 
Order  from  LC  mi$3.  60.  ph$9.  30  PB  147  811 
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A  literature  survey  was  conducted  by  the  Laboratory 
to  determine  the  optimum  desired  characteristics  of 
water  fog  in  fire  fighting  and  to  establish  requirements 
for  fog  nozzles  and  fog  guns.    This  study  revealed  that: 
(1)  fog  is  now  considered  a  basic  tool  in  fire  fighting, 
essential  in  efficiently  fighting  structural  and  brush- 
grass  fires  with  mobile  fire  apparatus;  (2)  there  is 
also  a  definite  need  for  the  availability  of  solid 
streams  of  water  for  specific  situations  encountered 
in  fire  fighting;  (3)  there  is  a  need  for  both  high-pres- 
sure and  low-pressure  pumping  systems;  and  (4)  there 
is  a  need  for  a  variety  of  fog  patterns  for  fire  fighting. 


Naval  Civil  Engineering  Lab.  ,   Port  Hueneme,   Calif. 
A  PACKAGED  FIRE  SPRINKLER  SYSTEM   FOR  AD- 
VANCED BASE  BUILDINGS,   by  R.   J.   Zablodil, 
C.   R.   Hoffman,  and  R.   S.   Chapler.    Interim  rept. 
18  Feb  60,  38p.  2  refs.   Technical  rept.  067; 
AD-234  878. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  146  970 

The  fire  sprinkler  system  was  developed  to  protect 
the  standard  20  ft  x  48  ft  advanced  base  building.    It 
has  a  370  gal  storage  tank,  a  rectangular,   12-headed 
sprinkler  loop,  and  associated  valves  and  fittings. 
The  system  is  dry  and  starts  automatically  when 
supervisory  pressure  maintained  in  the  loop  is  lost. 
Pressure  loss  opens  the  pilot  operated  main  nitrogen 
valve  to  pressurize  the  storage  tank  from  two  high 
pressure  nitrogen  cylinders.    Five  tests,  one  each 
with  1,  3,  6,  9,  and  12  heads  oj)en,  were  made  at  70  F, 
using  water  as  the  extinguishant,  and  all  five  were 
satisfactory.    Flow  rates  varied  from  12  gpm  with  one 
head  open  to  70  gpm  with  all  12  heads  open,  and  oper- 
ating time  varied  from  a  minimum  of  5  min  to  a  max- 
imum erf  30  minutes.    Three  tests  were  made  at  -65F 
on  the  nitrogen  pressurization  portion  alone.    Satis- 
factory performance  was  obtained  with  regulated 
pressure  approximately  twice  that  of  the  70  F  tests. 
The  nitrogen  pressurization  components  should  be  im- 
proved for  low  temperature  application,  and  a  proto- 
type sprinkler  system  should  be  fabricated  and  field 
tested  in  the  arctic.  (Author) 


Technical  Development  Labs. ,   Dept.  of  Health,   Edu- 
cation, and  Welfare,   Savannah,  Ga. 
COMPOSTING  OF  ORGANIC  WASTES:  AN  ANNO- 
TATED BIBLIOGRAPHY,  by  John  S.   Wiley.    Feb  58, 
126p.    145  refs. 
Order  from  LCmi$6.  30,  ph$19.  80  PB  147  219 

This  bibliography,  with  abstracts  and  occasional  edi- 
torial remarks,  may  serve  as  a  source  of  information 
for  those  interested  in  the  subject.    The  subject  matter 
is  limited  to  composting  which  may  be  defined  as  a 
process  in  which  microorganisms  break  down  organic 
matter  to  a  relatively  stable  humus -like  material. 
Most  of  the  references  deal  with  actual  or  attempted 
aerobic  thermophilic  decomposition.    They  also  deal 
largely  with  the  composting  of  municipal  refuse  or 
garbage,   sometimes  with  additional  materials  such  as 
sewage  sludge,  night  soil,  or  manure.    Studies  at 
Michigan  State  University  and  the  CDC  Technical 
Development  Laboratories  indicate  that  de-watered 
garbage  or  refuse  can  be  composted  through  one  cycle 
of  decomposition  in  mechanical  units  in  an  appreciably 
shorter  time,  perhaps  a  week  or  less.    A  few  cities, 


notably  San  Diego  and  Tacoma,   have  studied  compost- 
ing in  pilot  plants.    The  pilot  plant  at  Chandler, 
Arizona,  operated  by  the  CDC  Phoenix  Field  Station 
is  now  supplying  "know-how"  and  cost  data  on  the 
preliminary  materials  handling  of  refuse  and  on 
outdoor  composting.    Engineers  and  municipal  officials 
should  know  reasonably  soon  if  that  type  of  compost- 
ing is  an  approved,  competitive  method  for  the  treat- 
ment of  community  solid  wastes  in  that  area.    The 
composting  studies  conducted  at  the  CDC  Technical 
Development  Laboratories  should  lead  to  design  and 
operational  improvements  in  high- rate  mechanical 
composters  for  treating  community  solid  wastes  In 
the  United  States. 


Technical  Development  Labs. ,   Dept.  of  Health,   Edu- 
cation, and  Welfare,   Savannah,  Ga. 
COMPOSTING  OF  ORGANIC  WASTES:  AN  ANNO- 
TATED BIBLIOGRAPHY,   SUPPLEMENT  1,  by  John 
S.  Wiley.    June  59,  66p.   141  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  147  220 

See  also  PB  147  219 
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Aerojet- [General]  Corp.  ,  Azusa,   Calif. 
RESULTS  OF  CERTAIN  EXPERIMENTS  ON  CON- 
VENTIONAL PULSE- JETS  AND  RELATED  DEVICES, 
by  W.  P.   Berggren,   Winthrop  K.   Coxe  and 
G.  McRoberts.    Final  rept.  as  of  30  June  46  on  Con- 
tract NOa(s)  7968,   Task  9.    25  July  46,  declassified 
26  Oct  56.    29p.   1  ref.   Rept.  no.   R-67;  ATI-9819. 
Order  from  LC  mi$2.  70,  ep$6.  30  PB  150  158 

This  report  released  for  sale  to  the  public  13  Sep  60. 


Allis-Chalmers  Manufacturing  Co. ,  Milwaukee,  Wis. 
ANALYSIS,    PERFORMANCE  TESTS  AND  COM- 
PUTER SIMULATION  OF  A   100  KW  ENGINE - 
GENERATOR  SET.    Rept.  on  Contract  DA  44-009- 
ENG-3214.   July  58,  12lp.  22  refs.   AD-215  473. 
Order  from  LC  mi$6  30,  ph$19.  80  PB  149  254 

Dynamic  equations  for  a  100  KW  engine-generator  set 
supplying  an  isolated,  balanced  load  are  derived.   The 
performance  of  the  set  composed  of  diesel  engine, 
load- sensing  governor,  synchronous  generator,  and 
magnetic  amplifier  exciter  was  studied  in  the  labora- 
tory and  test  results  are  presented.    Analog  computer 
simulations  for  the  speed  governor  loop  and  voltage 
regulation  loop  are  given  together  with  a  computer 
representation  of  the  complete  engine -generator  sys- 
tem.   Performance  tests  and  computer  results  are 
compared  and  discussed.   (Author) 
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Applied  Physics  Lab. ,  Johns  Hopkins  U. , 

Silver  Spring,  Md. 
A  SURVEY  OF   THE  BASIC  SCIENTIFIC  PROBLEMS 
ASSOCIATED  WITH   THE  BEHAVIOR  OF  MATE- 
RULS  AT  HIGH  TEMPERATURES,   by  A.  A.  Westen- 
berg.    Repc.  on  Contract  Nprd-7386.    June  59.    183p. 
245  refs.   TG-333-I;  AD-2i9  986. 
Order  from  LC  mi  $8.  40,  ep$30.  30  PB  150  155 
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Contents: 

High-temperature  physical  chemistry 

Reacting  gas  dynamics:  Ch|emical  changes  during 
nozzle  flow  in  advanced  r<)cket  engines 

Fluid  dynamics  of  boundary  layers 

Radiation 

Condensation 

Gas  film  cooling 

Internal  cooling  by  means  c^  liquid  films 

Ablation 

Insulation 

External  cooling 

Erosion  and  deposition  of  S(»lids 

Instrumentation 

Propellant  chemistry,  therifiodynamics,  and  high- 
temperature  material  proterties 


Borg- Warner  Corp.,  Chickgo,  111. 
PULSED  PLASMA  PROPULSION.    AN  ADVANCED 
REACTION  SPACE  PROPuisiON  SYSTEM.    SUM- 
MARY OF   LITERATURE  $JRVEY,  by  Thomas  L. 
Thourson.    Rept.  on  Contrafct  AF  33(616)6036. 
Apr  59,   132p.  276  refs.    wAdC  Technical  rept. 
59-194;  AD-213  838.  ' 

Order  from  LC  mi$6.90,  ph$21.30  PB  150  150 
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This  report  released  for  saje  to  the  public  12  Sep  60 

A  summary  is  presented  of  ia  literature  survey  on 
pulsed  plasma  propulsion,  in  advanced  space  propul- 
sion system.    Included  is  a  ^scussion  of  experimental 
and  analytical  investigation^  of  various  pulsed  plasma 
propulsion  schemes.   Other  topics  included  are:  (a) 
competitive  propulsion  systems,  (b)  studies  in  plasma 
physics,  (c)  studies  in  elea^fc  breakdown  phenomena, 
and  (d)  experimental  and  diajgnostic  techniques  appli- 
cable to  the  study  of  plasma  physics.   A  bibliography 
is  appended.   (Author) 


Convair,  Fort  Worth,  Tex. 
A  NUCLEAR  GROUND  SUP^RT 
QUICK  DISCONNECT  L 
Rept.  on  Contract  AF  33(600^32054. 
3  refs.    NARF-59-24T;  MR 
Order  from  LC  nii$2.  70, 
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This  report  released  for  saL;  to  the  public  31  Aug  60. 
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An  experiment  in  remote  harkil 
vide  inforniation  on  equipmeii 
of  nuclear  aircraft.    Repres4ntative 
available  components  with 
were  used  in  remote  handlin_ 
made  of  the  caused  of  difficu 
operations.    Recommendations 
sign  of  handling  equipment  fc  r 
tenance  applications.    (Autho  ■) 


EXPERIMENT  WITH 
by  P.   L.   Marjon. 
29  June  59,  25p. 
247;  AD- 2 19  379. 
80  PB  149  992 


ing  was  conducted  topro- 
t  needs  for  ground  support 
commercially 
operation  features 
tests.    An  evaluation  was 
ties  encountered  in  remote 
are  made  to  guide  thede- 
nuclear  airplane  main- 


Cross- Malaker  Labs.  ,   Inc.  ,  Mountainside,  N.  J. 
KINETIC  STUDY  OF   ROCKET  EXHAUST  GASES,  by 
Richard  A.    Rossi  and  John  Feduchak.    Progress  rept. 
no.   1  on  Contract  DA  30-069-ORD-2918.    June  60,  69p 
233  refs.   Rept.   no.  CM- 103- 1. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  149  568 


Forschungsinstitut  fUr  Physik  der  Slrahlantriebe 

e.  v.,  Stuttgart  (West  Germany). 
THE  THERMODYNAMIC  PROPERTIES  OF  HYDRO- 
GEN AND  WATER  AS  POSSIBLE   WORKING  FLUIDS 
FOR  NUCLEAR  ROCKETS,  by  I.  Sanger -Bredt.    Rept. 
on  Contract  AF  61(514)910.    May  58,  52p.  22  refs. 
AFOSR-TR-58-87;  AD-162  108. 
Order  from  LC  mi$ 3.60,  ph$9.  30  PB  150  159 

Th  s  report  released  for  sale  to  the  public  1  Sep  60. 

Contents: 

Notion  and  function  of  a  working  fluid  in  rocket  power 
planes 

The  heating  of  hydrogen,  respectively  water,  at  con- 
stant pressure  and  under  equilibrium  conditions,  as 
well  as  attainable  flow  velocities  in  the  end  of  the  ex- 
pansion nozzle 

First  comparative  analysis  of  other  possible  working 
fluids,  particular  of  hydrogen  compounds  of  light 
elements 

Heat  transfers  of  hydrogen,  water,  and  helium,  to  the 
interior  walls  of  the  combustion  chamber  under 
equilibrium  conditions 

The  influence  of  nonequilibrium  processes  on  the 
values  of  exhaust  velocities  and  heat  transfer,  as 
well  as  on  the  qualification  of  the  different  working 
fluids 


Jet  Propulsion  Center,  Purdue  U.  ,  Lafayette,  Ind 
ON  THE  IMPORTANCE  OF  COMBUSTION  CHAMBER 
GEOMETRY  IN  HIGH  FREQUENCY  OSQLLATIONS 
IN  ROCKET  MOTORS,  by  J.  R.  Osbomand 
J.  M.  Bonnell.   Rept.  on  Contract  AF  49(638)756. 
May60,  18p.  7  refs.  AFOSR-TN-60-393.   AD-237692. 
Order  from  LC  mi$2.40.  ph$3.30  PB  148  235 

The  experiments  reponed  herein  were  concerned 
with  the  determination  of  some  of  the  underlying 
factors  which  corrribute  to  the  occurrence  of  trans- 
verse modes  of  combustion  pressure  oscillation  in 
rocket  motors.  Two  rocket  motors  having  different 
diameters  and  several  different  lengths  were  em- 
ployed in  the  experiments  using  a  gaseous  hydro- 
carbon fuel  and  air  as  propellants.  The  investigation 
indicated  that  changes  in  the  aspect  ratio  and  volume 
of  the  rocket  motor  combustion  chamber  has  a  pro- 
found effect  on  the  incidence  and  amplitude  of  the 
transverse  modes.  These  effects  were  modified  by 
interactions  of  the  transverse  modes  with  the  longi- 
tudinal mode.  The  transverse  modes  present  in  the 
experiments  were  determined  to  be  the  "spinning" 
and  the  radial  modes .  (Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
FUNDAMENTALS  OF  SOLID  ROCKET  PROPULSION, 
by  Henry  Tao-Sze  Hsi.  Technical  memo.  Jan  60, 
49p.  6  refs.  LMSD-288134. 
Order  from  OTS  $1 .25  PB  161  907 


592 


The  subjects  treated  are  the  basic  theories  and  equa- 
tions in  dynamics  and  thermodynamics  of  rocket 
propulsion;  rocke't  missiles  in  flight,  and  velocity  and 
trajectory  problems;  and  background  theory  and  op- 
eration of  sohd-propellant  rocket  units.   A  glossary 
of  terms  commonly  used  in  solid-propellant  rocketry 
can  be  found  in  the  appendix.  (Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
A  METHOD  FOR   DETERMINING  VELOCITY  BY 
COMBINING  POSITION  AND  ACCELERATION  DATA 
TAKEN  ON  THE  SNORT  TRACK,  by  Prescott  D. 
Grout.   28  Mar  60,  59p.   2  refs.   NOTS  TP  2474; 
NAVWEPS  rept.   7069. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  149  153 

A  method  of  combining  accelerometer  and  track- coil 
data  to  obtain  velocity  data  using  Lagrange  polynomials 
is  described.    An  error  analysis  shows  that  undermost 
conditions  an  RMS  of  less  than  0.1  fps  over  a  velocity 
range  of  200  to  2,  000  fps  is  possible.    (Author) 


Reaction  Motors  Div.  ,   Thiokol  Chemical  Corp.  , 

Denville,  N.   J. 
HEAVY  PARTICLE  PROPULSION  RESEARCH,  by 
Douglas  M.   Jamba.    Rept.  for  1  Jan- 30  Apr  60  on  Con- 
tract AF  49(638)657  and  ARPA  Order  6-58,    Task  8. 
[1960]  38p.   3  refs.    Rept.    RMD-1155-S3;  AFOSR-TR- 
60-[79]. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  903 

The  work  is  concerned  with  the  generation,  charging 
and  acceleration  of  multi-atom  panicles  to  determine 
the  characteristics  of  particle  beams  as  they  may  apply 
to  advanced  electric  propulsion  systems.    Major  efforts 
have  been  concerned  with  the  handling  of  previously 
prepared  fine  powders.    Many  types  of  mechanisms 
were  tested  to  charge,  hold  and  feed  these  solid  metal 
particles  with  the  end  purpose  of  obtaining  a  continuous 
beam  of  charged  particles  having  an  average  specific 
charge  in  the  range  of  1  to  100  coulombs  per  kilogram. 
Several  measurement  systems  and  techniques  were 
investigated  to  determine  their  advantages  and  limita- 
tions.   No  one  system  was  found  that  could  be  used  for 
general  comparison  and  evaluation  of  charged  particle 
beam  properties.    (See  also  PB  147  519) 

Rosemount  Aeronautical  Labs.,   U.  of  Minnesota, 

Minneapolis. 
PRESSURE  RECOVERY  OF  A  FREE  JET  SUPER- 
SONIC WIND  TUNNEL  WITH  SHROUD  DIFFUSER 
FOR  TESTING  AIR  BREATHING  ENGINES,   by 
W.  L.  Melnick  and  R.   Hermann.    Rept.  on  Contract 
AF  49(600)713.    July  59,   47p.    17  refs.   AEDC-TN- 
59-71;  AD-218  184. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  574 

The  flow  process  in  a  shroud  diffuser  is  investigated 
by  means  of  a  one-dimensional  analysis  that  treats 
the  flow  between  nozzle  exit  and  diffuser  entrance  as 
a  free  jet.    The  effects  of  cowl  drag  and  control  of  the 
test  chamber  pressure  by  means  of  mass  inbleed  or 
suction  are  included  in  the  analysis.     An  exact  solu- 
tion of  the  equations  of  conservation  of  mass,  momen- 
tum and  energy  for  steady,  inviscid,  one-dimensional 
flow  indicates  the  existence  of  two  possible  states 
after  recapture  of  the  flow  in  the  shroud.    In  general, 
the  flow  will  be  subsonic  after  recapture;  for  suitable 
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operating  conditions,  the  flow  can  be  supersonic.    A 
phenomonological  model  of  the  flow  process  is  formu- 
lated for  the  supersonic  state.    The  operating  condi- 
tions for  optimum  pressure  recovery  are  reviewed 
for  both  cases.  (Author) 


Wiancko  Engineering  Co.  ,   Pasadena,  Calif 
ACOUSTIC  IMPEDANCE  MEASUREMENTS  FOR 
PROPULSION  SYSTEM  COMPONENTS,  by  C.  L.  Dailey, 
A.   C.   Brown,  and  J.   W.  Headley.    Rept.  on  Contract 
NOas-58-565-c.    July  59,   rSp.   4  refs.   Rept.  no. 
W2328-F;  AD-225  648. 
Order  from  LC  mif*.  80,  ep$15.  30  PB  150  156 

This  report  released  for  sale  to  the  public  12  Sep  60. 

The  concept  of  acoustic  impedance  is  reviewed  which 
is  employed  by  acousticians  in  describing  the  boundary 
conditions  relating  pressure  and  velocity  disturbance 
at  some  station  in  a  distributed  acoustic  region.    The 
concept  is  applied  in  formulating  an  analytical  discrip- 
tion  of  a  complete  propulsion  system  in  which  experi- 
mentally determined  functions  are  used.    The  acoustic 
impedances  of  a  diffuser  and  engine  from  a  specific 
airplane  were  measured,  and  the  response  of  the  duct 
system  to  a  rapid  transient  in  flight  was  computed. 
The  airplane  was  flown,  and  the  predicted  data  were 
compared  with  the  experimental  results.    The  tests 
showed  that  direct  measurement  of  acoustic  imped- 
ance is  practical  and  that  the  acoustic  system  is 
linear  over  the  range  of  amplitudes  required  for  the 
measurement,  i.e.  the  determined  impedances  do  not 
depend  on  amplitude  of  the  disturbance  signal. 


Manufacturing  Equipment  and  Processes 


Aeronautical  Materials  Lab.  ,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
STUDY  OF  THE   WELDABILITY  OF  A  MODIFIED 
HOT  WORK  DIE  STEEU  by  W.   A.   Sipes  and 
E.  J.   Fogarty.    Rept.   on  Proj.    TED  NAM  AE  4426, 
Pt.   4.    9  Apr  59,  28p.    Rept.   no.   NAMC-AML-AE- 
1083;  AD- 228  996. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  316 

A  limited  study  of  the  weldability  of  a  typical  modified 
hot  work  die  steel  of  the  AISI  H-U  type  was  made. 
Satisfactory  joints  were  produced  utilizing  an  experi- 
mental coated,   low  hydrogen  electrode.    The  strength 
levels  of  the  welded  joints  approached  30Q,000psi  after 
suitable  heat  treatment.    Joint  efficiencies  approximat- 
ing 1005?,  were  readily  obtained.    (Author) 


Aeroprojects.  Inc.,  West  Chester,  Pa 
FUNDAMENTALS  OF  ULTRASONIC  WELDING     Bi- 
monthly rept.  no.  2,   Dec  57-Jan  5P,  on  Contract 
NOas-5P-108-c.   Feb  58,  35p.  9  refs.  AD-161344 
Order  from  LC  mi $3.  00,  ep$7.  80  PB  150  085 

This  report  released  for  sale  to  the  public  31  Aug  60. 

Stress  distribution  in  the  weld  zone:   Three  types  of 
photoelastic  models  are  discussed;  (1)  plank  models, 


(2)  frozen- stress  models,  and  (3)  direct- observation 
triaxially  restrained  models.    Energy  delivered  to  the 
weld  zone:  A  physics  expfriment  was  devised  and  in- 
strumenudon  is  being  assembled  to  correlate  oscillo- 
graph patterns  with  the  st|inding-wave  ratio  associated 
with  essentially  zero  pow^r  delivery  by,  and  with 
about  100%  power  deliver^  through,  an  acoustical  con- 
ductor.   Energy  transmitted  through  the  weld  zone:  An 
experiment  was  devised  tci  correlated  weld  strength 
with  the  signal  produced  dliring  welding  by  a  reflector 
anvil  equipped  with  bariuni  titanate  microphonic  ele- 
ments.   Temperature  developed  in  the  weld  zone:   Two 
techniques  were  used  to  determine  temperatures : 
(1)  by  recording  thermal  amfs  obtained  from  a  junction 
consisting  of  the  weldmen?  and  a  single  wire  previously 
inserted  or  potted  into  the  zone  of  the  intended  welds, 
and  (2)  by  metal lographic  studies.    Properties  of  ma- 
terials being  welded:  A  pneliminary  experiment  is 
being  statistically  designe^l  to  investigate  the  relation 
of  certain  material  properties  to  vibratory  weldabil- 
ity.    Initial  consideration  its  being  given  to  hardness, 
thermal  properties,  and  r^rystallization. 
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Aeroprojects,   Inc. ,   Wes^  Chester,  Pa. 
FUNDAMENTALS  OF  ULTRASONIC  WELDING.   Bi- 
monthly rept.   no.   3,   Feb-^lar  58.  on  Contract  NOas- 
SJ'-lOS-c.    Apr  58,  24p.   H  refs.  AD-205  394. 
Order  from  LC  mi $2.  70,  ^$6.  30  PB  150  080 

I 
This  report  released  for  s^le  to  the  public  31  Aug  60. 

I 
Stress  distribution  in  the  wjeld  zone:  the  direct-obser- 

vatlon  triaxially  restrained  model  (DOTRM),   supple- 
mented by  the  simple  planJc  model,   shows  promise  as 
a  preliminary  means  of  observing  stress  distributions. 
Energy  delivered  to  the  we|d  zone:   Instrumentation  is 
being  developed  for  SWR  measurement  in  a  primary 
component  of  the  elastic  vH)ration  coupling  system 
which  would  provide  means  for  determining  the  net 
power  delivered  to  the  weld  zone.    Energy  transmitted 
through  the  weld  zone:   HigH  response  oscillography 
was  used  to  obtain  data  froiti  microphone  elements 
attached  to  the  reflector  sonotrode  during  the  forma- 
tion d  ultrasonic  welds.    Tjie  reflector- sonotrode  sys- 
tem was  intimately  connected  with  the  materials 
welded  (202  4- T3  Ale  lad,   1100- H4  Al,  C.  P.   Cu.  and 
Armco  ingot  iron),  the  operating  variable  of  force  and 
power,  and  the  energy  delivered  to  the  weld  zone. 
Temperature  developed  in  itie  weld  zone:   The  single- 
wire-thermocouple  technique  was  utilized  at  4  clamp- 
ing force  levels  and  4  power  levels  to  explore  the  tem- 
perature rise  associated  with  ultrasonically  welding 
(1)  half-hard  commercial  purity  Cu  (0.  032-in,  thick) 
to  itself.  (2)  1100- H4A1  (0.1032- in.  thick)  to  Itself, 
and  (3)  Armco  ingot  iron  (Oj028-ln.  thick)  to  itself. 
Properties  erf  materials  beiitg  welded:   Tlie  effects  of 
temperature  rise,  material  thickness,  and  difficulties 
of  energy  measurement  associated  with  ultrasonic 
welding  are  discussed.  (See;  also  PB  150  085) 
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Aeroprojects,   Inc.  ,  West  Chester,   Pa. 
ULTRASONIC  WELDING  OF   STRUCTURAL  ALUMI- 
NUM ALLOYS    Bimonthly  rept.   no.  4,  21  July- 
20  Sep  57,  on  Contract  NOa$-57-480-c.    Sep  57.   llo 
AD-161  151.  K      ,       F 

Order  from  LC  mi$2.  50.  epJM.  80  PB  150  083 

i 
This  report  released  for  sal^  to  the  public  31  Aug  60. 


Control  of  weld  quality:  A  more  sensitive  quality  con- 
trol  test  (AD-142  657)  was  initiated,  but  with  0.  040- In. 
2024- T3  bare  Al  alloy  welded  at  2400  effective  w. 
700-lb  clamping  force,  and  1.  5  sec  welding  time. 
Influence  of  vibratory  direction  on  weld  strength: 
Shear  tests  were  devised  for  symmetric  loading  of 
single- lap  specimen.    Test  results  indicated  that  no 
pfreferential  orientation  exists.    Validity  of  data  for 
structural  applications:   No  consistent  trend  for  tab  or 
panel  weldments  was  developed.    Extending  capability 
of  spot-type  welding  equipment:   The  use  of  an  inter- 
leaf  of  0.  001 -in.   lloO-O  Al  between  0.  050- in.   sheets 
of  2024- T3  bare  Al  alloy  nearly  doubled  the  strength 
of  the  welds  in  this  material.    Ultrasonic  roller  weld- 
ing equipment:   The  brush-slip  system  design  was  re- 
vised and  new  parts  are  being  fabricated  and  installed 
(See  also  PB  150  080) 


Aeroproiects,   Inc. ,  West  Chester,  Pa. 
FUNDAMENTALS  OF  ULTRASONIC  WELDING.    Bi- 
monthly rept.   no.  6,  Aug- Sep  58  on  Contract  NOas- 
58-108-c.    Oct  58,   17p.   9  refs.   AD- 209  993. 
Order  from  LC  mi  $2.  40,  ep$4.  80  PB  150  078 

This  report  released  for  sale  to  the  public  31  Aug  60. 

Temperature  developed  in  the  weld  zone:   Interface 
temperatures  in  0.  032-in.   Armco  iron  were  measured 
by  means  of  the  single- wire- thermocouple  and  melt- 
able-wire-insert techniques.    Properties  of  materials 
being  welded:  Acoustic  power  vs  sheet  thickness~diii 
were  obtained  for  several  foil  gages  of  half-hard  Cu 
and  AISI  302  stainless  steel  to  establish  the  minimum 
electric  power  required  to  accomplish  a  weld.   Weld 
interface  distrubance:  Autoradiographs  displayed  high 
3ensities  ad  acent  to  the  surface  of  radioactive  foil 
insert  in  several  areas  of  the  weld.    This  darkening 
of  the  photographic  emulsion  was  attributed  to  sub- 
surface radiation.  (See  also  PB  150  084) 


Aeroprojects,   Inc.  ,  West  Chester,   Pa 
ULTRASONIC  WELDING  OF  STRUCTURAL  ALUMI- 
NUM.    Bimonthly  rept.   no.   5,   21  Sep- 20  Nov  57,  on 
Cont  act  NOas-57-480-c.    Nov  57,   13p.  4  refs 
AD-161  343. 
Order  from  LC  mi$2.  40,  epK  80  PB  150  084 

This  report  released  for  sale  to  the  public  31  Aug  60. 

Control  of  weld  quality:   Weld  strength  test  data  are 
presented  for  0.  040- in.   2024- T3  bare  Al  alloy  which 
Indicate  that  ultrasonic  welds  are  reproducible  and 
that  quality  control  is  not  difficult  to  obtain.    Extending 
capability  of  spot-type  welding  equipment:  A  Brief  the- 
oretical analysis  was  made  to  determine  the  stresses 
to  which  a  transducer-coupler  may  be  exposed.    The 
results  indicate  the  need  for  determining  the  standing- 
wave  ratio  in  such  systems  if  the  power-handling 
capacity  prediction  is  to  be  reasonable  accurate.    An 
experiment  with  foil  interleaves  of  1100-0  and  1100- 
H19  Al  in  various  gages  indicated  that  0.  001-in.  foil 
generally  produced  stronger  welds  than  the  heavier 
gages.    Preliminary  fatigue  studies:   The  results  of 
studies  on  the  preparation  of  fatigue  test  specimens 
indicate  that  at  high  loads  ultrasonic  welds  are  equal 
to  and  possibly  better  than  resistance  spotwelds  in 
the  same  material.  (See  also  PB  150  083) 


California  U. ,  Los  Angeles. 
RESEARCH  IN  PRODUCTION  SEQUENCING,  by 
James  R.  Jackson.    Rept.  on  Management  Sciences 
Research  Proj.    [Contract  Nonr-223(02)]  9  Oct  58, 
14p.  17  refs.    Research  rept.  no.  57. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  834 

An  important  class  erf  industrial  problems  is  con- 
cerned with  the  sequencing  of  production  activities,  as 
differentiated  from  the  distribution  of  workloads 
among  blocks  of  fjroductive  time.   The  relation  of 
sequencing  to  workload  distribution  is  parallel  to  that 
of  job  dispatching  to  master  production  scheduling. 
This  paper  provides  a  limited  survey  of  analytic  re- 
search in  production  sequencing,  and  a  brief  indica- 
tion of  the  directions  taken  by  some  current  computa- 
tional studies.   (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Center,  Columbus,  Ohio. 
DEPARTMENT  OF  DEFENSE  TITANIUM  SHEET- 
ROLLING  PROGRAM,  by  H.  R.  Ogden.    Status  rept. 
no.  5,   1  Jan-31  Dec  59,  on  Contract  AF  18(600)1375. 
1  June  60,  80p.  1  ref.    DMIC  rept.  46H. 
Order  from  OTS  $2.00  PB  151  087 

Production  of  the  heat -treatable  alloys  has  been  cc»n- 
pleted  by  one  producer  and  is  nearing  completion  by 
the  other  two  producers.   Three  new  alloys  have  been 
added  to  the  program,  Ti-7Al-12Zr,  Ti-8Al-lMo-lV, 
and  Ti-8Al-8Zr-l(Cb-*Ta).  These  are  designed  to  be 
weldable  alpha  alloys  with  high  creep  strength.   Phase 
II,  the  development  of  desjgn  data,  has  been  started, 
with  testing  well  under  way.    This  work  is  being  done 
on  product  ion -aged  material  by  Lockheed  Aircraft 
Corporation,  Marietta,  Georgia.   Two  of  the  seven 
Phase  III  contractors  have  completed  their  programs, 
and  evaluation  is  well  along  for  the  other  five  con- 
tractors.  The  two  companies  who  conducted  pre- 
liminary evaluations  of  three  alloys  chose  Ti-4A1- 
3M0-1V  as  the  most  promising  alloy  for  fabrication  of 
parts.    All  of  the  Phase  III  programs  are  scheduled 
for  completion  in  1960.   (Author)  (See  also 
PB  151  065) 


Defense  Metals  Information  Center,  Battelle  Memorial 
Inst.  ,  Columbus,  Ohio.  i 

NEW  DEVELOPMENTS  IN  THE  WELDING  ORMETALS^ 

by  P.   J.   Rieppel.    Rept.  on  Contract  AF  18(600)1375. 

24  June  60,  50p.   73  refs.  DMIC  rept.    131. 

Order  from  OTS  $1.  25  PB  151  089 

Progress  being  made  with  new  methods  of  welding 
metals  is  described.    The  applications  and  limitations 
of  each  process  are  discussed,  along  with  brief  de- 
scriptions of  how  the  process  works  and  what  has  been 
done  with  it.    The  developments  included  are:  (1)  Fu- 
sion welding:  (a)  electroslag,  (b)  short-arc  and  dip- 
arc,  (c)  electron  beam,  (d)  arc  spwt;  (2)  Resistance 
welding:  (a)  high  frequency,  (b)  foil  seam,  (c)  magnetic 
force,  (d)  process  controls;  (3)  Brazing;  (4)  Solid-state 
bonding:  (a)  ultrasonic,  (b)  friction,  (c)  diffusion,  (d) 
explosive;  (5)  Cutting  and  coating  (plasma  jet).  (Author) 
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Naval  Engineering  Experiment  Station,  Annapwlis, 

Md. 
EVALUATION  OF  WELDED  JOINTS  BETWEEN  AISI 
347  STAINLESS  STEEL  AND  70/30  COPPER-NICKEL 
ALLOY  TUBES  UNDER  THERMAL  SHOCK.  MARK  II, 
by  W.   E.  Clautice.   27  Aug  54,   27p.   1  ref.   E.  E.  S. 
rept.  060088A. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  J50  289 

This  report  released  for  sale  to  the  public  19  Aug  60. 

As  a  sequel  to  test  work  reported  in  Engineering  Ex- 
periment Station  Report  060064.  further  thermal  shock 
tests  were  performed  for  another  mock-up  representing 
welded  bimetallic  joints  uniting  components  in  emer- 
gency heat  exchangers  in  newly  developed  submarine 
propulsion  plants.    In  their  present  state  of  development, 
they  are  considered  unsatisfactory  for  use  in  the  naval 
service.  (Author) 


Nepa  Div.  ,  Fairchild  Engine  and  Airplane  Corp.  , 

Oak  Ridge,  Tenn. 
AN  IMPULSE  TYPE  RESISTANCE  WELDER.    10 Apr  51, 
7p.   NEPA   1799. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  996 

This  report  released  for  sale  to  the  public  31  Aug  60. 


Titanium  Metals  Corp.  of  America,  Toronto,  Ohio. 
TITANIUM  SHEET  ROLLING  PROGRAM  FOR  Ti-6A1- 
4V  AND  Ti-4Al-3Mo-lV,  by  W.   M.  Parrls  and 
H.  D.  Kessler.    Bimonthly  rept.   no.   11,   1  jan- 
28  Feb  58,  on  Contract  Noas-56-993-c.    28  Feb  58, 
25p.  AD- 160  076. 
Order  from  LC  mi$2.  70,  ep$6.  30  PB  150  082 

This  report  released  for  sale  to  the  public  31  Aug  60. 

Solution  treatment  of  the  required  twenty  full»size  Ti- 
6AI-4V  sheets  was  completed.    Uniformity  tests  on  one 
0.020"  gage  sheet  showed  yield  strength  variations  from 
118.000  to  132,000  psi  as- solution  treated  and  149,000 
to  160,000  psi  after  aging.    Three  additional  sheets,  one 
from  each  of  the  remaining  gages,  will  be  sectioned  foe 
uniformity  studies  later  in  the  program.    An  additional 
57  sheets  of  the  Ti-4Al-3Mo- IV  alloy  were  solution 
treated  making  a  total  of  115  sheets  to  data.   A  tentative 
classification  system  for  solution  treated  sheets  based 
lipon  transverse  prqjerties  only  is  described.  (Author) 


Titanium  Metals  Corp.  of  America,  Toronto,  Ohio. 
TITANIUM  SHEET  ROLLING  PROGRAM  FOR  Ti-6A1- 
4V  AND  Ti-4Al-3Mo-lV,  by  W.  M.  Parris  and 
H.   D.   Kessler,    Bimonthly  rept.  no.   12,  1  Mar- 
30  Apr  58,  on  Contract  NOas-56-993-c.    30  Apr  58, 
22p.   AD- 201  485. 
Order  from  LC  mi$2.  70,  ep$6.  30  PB  150  079 

This  report  released  for  sale  to  the  public  31  Aug  60. 

Production  of  Ti-4Al-3Mo- IV  sheets  from  the  3000^ 
pound  ingots  is  well  along  and  *ould  be  virtually  com- 
pleted during  the  next  report  period.    The  transfer  of 
the  resistance  heating  -  spray  quench  apparatus  to  the 
TMCA,  Toronto  mill  facilitv  was  completed  and  one 
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Sheet  each  of  0. 125,  0.06k  and  0.025"  gage  sheet  was 
solution  treated  and  sectioned  for  uniformity  studies. 
Results  indicated  that  gocid  uniformity  can  be  expected 
in  0.063"  and  heavier  gages  but  that  some  problem  may 
exist  in  lighter  gages.    Further  studies  on  light  gage 
material  are  in  progress.    An  additional  32  heat  treated 
sheets  were  shipped  to  various  custorners.   Properties 
of  these  sheets  taken  frori  transverse  and  end  strips 
are  presented.    (Author)  <See  also  PB  150  082) 


Machine  Parti  and  Mechanisms 


Transport,  Traction  and  Hoist  Faciliti 


Frarjklin  Inst.   Labs,  fori  Research  and  Develooment 
Philadelphia,   Pa. 

EXTENSION  OF  THE  CONDUCTING  SHEET  ANAL- 
OGY TO  EXTERNALLY  fRESSURIZED  GAS  BEAR- 
INGa   uy  Lazar  Licht.    Retot.  on  Contract  Nonr- 
2342(00).    Oct  59,   15p.  3  (efs.   Interim  rept.   I-A2049- 
9;  AD- 228  300.  1  ^ 

Order  from  LC  mi$2.  40,  |)h$3.  30  PB  149  490 

Incompressible,  viscous  flow  in  narrow  passages 
bounded  by  parallel  surfac^  yields  the  2-dimensional 
Laplace  equation,   -^^^^  0.1   The  pressure  field,   load 
capacity  and  lubricant  flowt  of  hydrostatic  oil  bearings 
can  be  readily  determined  by  means  of  the  electric 
analogy  of  the  conducting  sheet.    The  equation 

Tx   \~yi)  *   1^    (fa77  *'o  characterizes  laminar, 

isothermal  flow  erf  gas  lubrtjcants  in  otherwise  geo- 
metrically identical  bearines.    It  is  shown  that  by 
means  of  suitable  change  of  the  dependent  variable  the 
above  equation  can  be  reduted  to  the  Laplacian  form. 
The  ensuing  advantage  is  thp  extension  of  the  conduc- 
ing sheet  analogy  to  externally  pressurized  thrust  and 
journal  guide  bearings  whei^  the  lubricant  is  a  gas 
(Author) 


Materials  Lab. ,  Wright  AJir  Development  Div, , 

Wright -Patterson  AFB,  Ohio. 
INVESTIGATION  OF  THE  UNNOTCHED  AND 
NOTCHED  FATIGUE  BEH.WIOR  OF  SEVERAL 
HEAT  RESISTANT  MATFt^ALS  FOR  ENGINE 
BOLTS,  by  Donald  M.  Forney,  Jr.   and  Douglas  Y. 
Wang.    Rept.  for  Jan  58-De<}  59  on  Materials  Analysis 
and  Evaluation  Techniques.    Feb  60,  59p.  4  refs. 
WADD  Technical  rept.  59-25;  AD- 236  684. 
Order  from  OTSJ  1.50         1  PB  161  930 
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An  investigation  of  the  fatigiie  behavior  of  3/8  inch 
engine  bolts  at  various  temperatures  is  described  for 
the  heat  resistant  alloys  A\tS  5735(A-286),  JJdimet^ 
500,  Inconel  700  and  Incoloy  901.   Tests  were^riso 
performed  under  axial  strese  on  unnotched  fatigue 
specimens  and  fatigue  specimens  with  a  theoretical 
stress  concentration  faaor  of  3.4.   The  data  are 
presented  as  S-N  diagrams  flo  show  the  effect  on 
fatigue  strength  of  temperature,  stress  concentration 
stress  magnitude  and  bolt  thtead  rolling.   The  results' 
of  this  investigation  suggest  the  possibility  of  using 
fatigue  test  data  obtained  with  single  notched  speci- 
mens to  evaluate  other  heat  fesistant  alloys  for  possi- 
ble engine  bolt  applications  thereby  reducing  the 
significant  expense  of  fabrication  of  experimental  lots 
of  bolts  for  test.   (Author) 
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Computer  Lab.,  Ordnance  Tank -Automotive 

Command,  Center  Line,  Mich. 
DIGITAL  COMPUTER  PROGRAM  FOR  ACCELER- 
ATION PERFORMANCE,    WHEELED  VEHICLES,  by 
Robert  Arno.    Rept.  on  Contraa  DA  20-089- ORD- 
39246.  9  Feb  60,  45p.   Rept.  no.   RR-9. 
Order  from  LC  mj$3.  30,  ph$7.  80  PB  148  391 

A  general  computer  program  was  written  for  the  Elec- 
trodata  204  "Datatron"  digital  computer  to  calculate 
acceleration  performance  and  related  characteristics 
for  wheeled  vehicles.    Vehicle  performance  is  deter- 
mined at  prescribed  time  intervals  during  acceler- 
ation from  standstill  to  maximum  velocity.    Other  ad- 
ditional performance  data  supplied  by  this  program 
are  vehicle  speed,  distance  traveled,  time  of  travel 
wheel  torque,  tractive  effort,   rolling  resistance, 
drawbar  pull,  and  acceleration.    (Author) 


Computer  Lab.  ,   Ordnance  Tank -Automotive 

Command,   Center  Line,   Mich. 
DIGITAL  COMPUTER  PROGRAM  FOR  CENTER  OF 
GRAVITT,    PRODUCT  OF   INERTIA.    AND  MOMENT 
OF  INERTIA  COMPUTATIONS,   by  M.   Archambault 
Rept.  on  Contract  DA  20-089 -ORD- 39246.    7  Mar  60 
56p.    Rept.   no.    RR-U. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  392 

A  high  speed  computer  program  for  determination  of 
the  center  of  gravity,  product  of  inertia,  and  moment 
of  inertia  of  a  complete  vehicle,  or  of  individual  com- 
ponents and  major  assemblies.    Complete  information 
is  printed  for  the  individual  items  considered 
(Author) 


Computer  Lab.  ,  Ordnance  Tank- Automotive 

Command,   Center  Line,   Mich. 
DIGITAL  COMPUTER  PROGRAM  FOR  TRACKED 
VEHICLE  MOBILITY  COMPUTATION,   by  Alexander 
Edwards.    Rept.  on  Contract  DA  20-089-ORD- 39246 
15  Feb  60,    19p.    Rept.   no.    RR-18. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  393 

A  general  computer  program  was  written  for  the 
Electrodata  204  Digital  Computer  to  provide  rapid 
solution  of  tracked  vehicle  mobility  performance  as 
defined  by  the  theory  and  procedure  of  Ordnance 
Tank-Automotive  Command  Land  Locomotion 
Laboratory.  (Author) 


Army  Engineer  Waterways  Experiment  Station 
Vicksburg,  Miss. 

WHEELED  VEHICLES  (Ml 35).   LEAN  AND  FAT 
CLAY,   1957,  by  A.  B.  Thompson  and  Mary  E.  Smith. 
Rept.  no.  2  on  Stresses  under  Moving  Vehicles 
May  60,  71p.  2  refs.   Technical  rept.  no.  3-545 
Order  from  LC  mi$4.50,  ph$12.30  PB  149  199 

A  study  was  conducted  to  determine  the  distribution  of 
stresses  imparted  to  soil  by  a  moving,  pneumatic- 
tired  vehicle  and  to  compare  the  suitability  of  three 
different  types  of  pressure- sensing  devices  for  meas- 


uring these  stresses.   The  effects  on  stresses  (rf  such 
variables  as  soil  strength,  lire  inflation  pressure, 
vehicle  speed,  acceleration,  deceleration,  and  towing 
of  the  vehicle  were  investigated  with  the  cells  installed 
at  varying  depths  and  offsets  from  the  line  of  traffic. 
The  large  (6- in.  diameter),  earth  pressure  cell  was 
found  to  be  the  most  reliable  measuring  device  of  the 
three  used  in  these  tests.    Inaccuracy  of  traffic  align- 
ment, variations  in  wheel  load,  variations  in  soil 
consistency,  and  cell  movement  were  concluded  to 
have  been  major  causes  of  the  discrepancies  in 
stresses  recorded  by  the  cells.    Recommendations 
for  future  tests,  in  which  these  detrimental  conditions 
would  be  avoided,  are  included.   (Author) 


MATERIALS 


Army  Transportation  Environmental  Operations 

Group  [Fort  Eustis,  Va.  ] 
AFTER  ACTION  REPORT,    ANTARCTICA  1959-60. 
[1960]  30p. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  221 


Materials  Lab. ,  Wright  Air  Development  Div., 

Wright -Patterson  AFB,  Ohio. 
MEASURING  FIELD  HANDLING  AND  TRANSPORTA- 
TION CONDITIONS,  by  Kenneth  W.  Bull  and  Carl  F. 
Kossack  (Purdue  U. ).    Rept.  for  July  56-July  59  on 
Finishes  and  Materials  Preservation.    Feb  60,  39p. 
1  ref.    WADD  Technical  rept.  60-4,  suppl.  to  WADC 
TR-56-464. 
Order  from  OTS  $1 .  00  PB  161  918 

This  study  involves  concealing  shock  recording  instru- 
ments inside  ordinary  shipping  containers  and  shipping 
the  instrumented  packages  through  normal  supply 
channels  to  determine  the  actual  heights  from  which 
packages  are  dropped.    Based  on  the  data  given  in  this 
report,  a  test  drop  height  of  21  inches  is  considered 
adequate  for  specifications.    Further  clarification  is 
given  in  the  report.   The  recorders,  calibration  pro- 
cedure, collected  data,  analysis,  accuracy  and 
associated  problems  are  discussed.    Recommendations 
for  future  studies  of  this  sort  are  also  given.   (Author) 
(See  also  PB  121  866) 


Naval  Civil  Engineering  Lab.  ,  Pon  Hueneme,  Calif. 
CHARACTERISTICS  OF  CORAL  MORTARS,  by 
William  R.  Lorman.   Final  rept.  28  June  60,  3l0p. 
20  refs  .  Technical  rept.  041 . 
Order  from  LC  mi$  11.10,  ph$47. 10  PB  149  446 

Results  are  presented  of  a  comprehensive  program  of 
tests  to  establish  the  physical  propenies  of  ponland 
cement  mortars  incorporating  coral  sands  .  Nearly 
2,500  specimens  were  tested.   Selected  correlations 
led  to  general  formulations  that  serve  to  indicate  the 
interdependence  of  mortar  strength,  elasticity,  bulk 
density,  volume  and  weight  change,  air  content,  yield, 
and  flow.  (Author) 


Naval  Civil  Engineering  Lab. ,   Part  Heuneme, 

Calif. 
STUDY  OF  CREEP  DM  CONCRETE,   by  John  R. 
Keeton.    11  May  60,  65p.   Technical  rept.  082. 
Order  from  LC  mi $3.  90,  ph$10.  80  PB  148  397 

Various  size  cylindrical  concrete  specimens  from 
controlled  environments  (20%,  50%,  and  100%  R.  H.  , 
73F)  received  sustained  compressive  stresses  of 
38%  (2000  psi)  and  57%  (3000  psi)  of  ultimate  com- 
pressive strength  at  loading  time.    In  the  size  range 
investigated,  after  175  days  of  loading  and  regardless 
of  specimen  size,  creep  is  5%  to  10%  greater  in  20% 
R.  H.  than  in  50%  R.  H.   Creep  in  100%  R.  H.  is  about 
two-thirds  of  that  in  50%  R.  H.    An  extensive  study 
will  be  undertaken  to  disclose  mechanics  of  shrinkage 
(Author) 


Naval  Ordnance  Lab. ,   White  Oak,  Md. 
RESIEXJAL  AND  THERMAL   STRESSES  IN  POTTING 
RESINS,    AND  THE  DEVELOPMENT  OF  STRAIN 
GAGE  INSTRUMENTATION  FOR  THEIR  DETER- 
MINATION,  by  R.   E.   Heise,  Jr.   29  Aug  58,   30p. 
2  refs.   NAVORD  rept.   5767;  AD- 206  317. 
Order  from  LC  mi $2.  70,  phH  80  PB  147  569 

A  transducer  was  designed  to  measure  strains  during 
and  after  potting  in  thermosetting  casting  resin.  K)st- 
cure  axial  strain  indicated  residual  compressive 
stress  2800  psi.    Bending  strains  indicated  little  radial 
stress.    The  potted  transducer  was  heated  to  160°F 
and  stress  was  relieved  but  recovered  on  cooling; 
then  cooled  to  OOp  resulting  in  axial  compressive 
stress  8600  psi.    Thermal  shock  -650F  produced  axial 
compressive  stress  12,  600  psi.    Production  of  stress 
was  direct  result  of  thermal  gradient  across  resin 
in  early  stage  and  later  of  different  expansion  coef- 
ficients for  resin  and  transducer.  (Author) 


Office  of  Defense  Research  and  Engineering, 

Washington,    D.   C. 
SUMMARY  OF  RECCff^IMENDATIONS  FOR  REr 
SEARCH  AND  DEVELOPMENT  IN  MATERL\LS. 
1  July  60,   56p. 
Order  from  OTS  $1.  50  PB  161  865 

This  document  constitutes  a  review  of  the  many 
recommendations  in  the  following  areas:  Materials: 
iron  and  steel;  heavy  nonferrous  metals  (refractory 
metals);  graphite;  ceramic  materials;  rare  earths;        :i 
plastics,  elastomers,  and  fabrics;  semiconductors 
and  thermoelectric  materials;  intermetallic  com- 
pounds.   Materials   Systems:  ultrapure  materials; 
composite  materials;  particle-hardening  systems; 
sandwich  construction;  coatings.    Qualities  o^  Mate- 
rials: brittleness;  heat -engineered  structures;  light- 
ness; high-temperature  physical  properties  of  ma- 
terials; plasma  phenomena.   Fabrication  of  Materials: 
general;  forming  of  metals;  casting  of  metals;  metal 
stock  removal;  welding  and  brazing  of  metals  or  of 
metals  with  ceramics;  adhesive  bonding;  heat  treat- 
ment of  metals;  fasteners.    General  Recommendations; 
deterioration  of  materials  and  structures;  engineer- 
ing guidance  and  guidance  studies;  miscellaneous  rec- 
ommendations; materials  research  policies. 
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Naval  Civil  Engineering  liab. ,  Port  Hueneme,   Calif: 
PARAFFIN  AS  A  CONDUIT  SEAL  AGAINST  BLAST 
PRESSURE,  by  H.  G.  Aggafc.   Final  rept.   18  Feb  60, 
12p.  Technical  rept.  074;  Ad-234  940. 
Order  from  LC  mi$2.  40,  p(iJ3.  30  PB  147  813 


iXplp 


crc  s 


Ue, 


The  blast  resistance  of 
pound  in  Crouse-Hinds  e: 
investigated.    These  sealoffls 
mately  one-half  of  their 
with  standard  electrical  wi 
fin  and  tested  in  the  blast  s 
effective  seal  for  resisting 
sures  to  at  least  150  psi  at 
68^,  The  sealo«s  were  s 
sures  up  to  170  psi  with  no 
(Author) 


Picatinny  Arsenal, 


Picatinny  Research  Center 

Dover,  N.  J. 

SYNTHESIS  OF  RESORCINOL-EPOXY  ADHESIVE 
AND  EVALUATION  OF  ITS    MECHANICAL  PROPER- 
TIES, by  Hsueh  T.  Lee,  Eileen  R.  Swick,  and 
Michael  J.  Bodnar.   July  60, 
Notes  no.  51. 
Order  from  OTS  $0.50 


parkin  as  a  sealing  com- 
s  ion -proof  sealoffs  was 

which  had  approxi- 
s -sectional  area  filled 
were  sealed  with  paraf- 
mulator.    Paraffin  is  an 
dynamic  and  static  pres- 
m  average  temperature  of 
jected  to  dynamic  pres- 
lamage  to  the  wax  seal. 


lOp.  2  refs.   Technical 
PB  161  785 


A  resorcinol-epoxy  resin  w£  s  synthesized  which  when 
used  as  an  adhesive  gave  sh^ar  strengths  of  approxi- 
mately 1570  psi  at  73<^  and  2110  psi  at  160^.    An 
average  impact  strength  of  1|6.  8  ft-lb/0.75  sq  in.  of 
bonded  area  was  obtained  at  both  73°  and  160OF,  and 
16.4  ft-lb/0.75  sq  in.  at  -65PF  when  bonding  steel  to 
steel.    Although  a  room-tem|)erature  cure  can  be 
accomplished  using  8.  2  part$  diethylene  triamine 
curing  agent  per  hundred  paijts  resin,  the  rise  in 
shear  strength  at  160OF  indicates  that  an  elevated- 
temperature  cure  would  be  niore  effective  in  achieving 
the  maximum  adhesive  propetrties  erf  this  material 
(Author) 


Ceramics  and  Refractories 


Bausch  and  Lomh  Optical  do. ,  Rochester,  N    Y 
FABRICATION  OF  INFRARED  TRANSMITTING 
MATERIALS  BY  HOT  PRESSED  TECHNIQUES,  by 
Norbert  J.  ICriedl,  Harold  C.  Hafner  and  others.    Rept. 
for  1  Apr  57-31  Mar  58  on  Ceramic  and  Cermet  Mate- 
rials, Contract  AF  33(616)51,23.   Oct  58,  171p. 
14  refs.    WADC  Technical  rapt.  58-275;  Part  1: 
AD- 202  844. 
Order  from  LC  mi$8. 10,  ph|27. 30         PB  150  149 

This  report  released  for  sala  to  the  public  13  Sep  60. 

The  fabrication  of  infrared  transmitting  materials  by 
hot  pressing  techniques  has  been  studied.    BaF2  was 
used  as  a  model  material.   The  temperatures  studied 
ranged  from  600  to  12250C  and  the  pressures  from 
1500  to  8000  psi.   The  equipment  used  to  obtain  these 
conditions  is  described.   The  effects  of  various  hot 
pressing  atmospheres  including  nitrogen,  helium, 


argon  and  carbon  dioxide,  were  investigated.  A  study 
was  carried  out  to  identify  the  impurities  present  and 
to  study  their  effects.   (Author) 


Bjorkstein  Research  Labs. ,  Inc. ,  Madison,  Wise 
RESEARCH   AND  DEVELOPMENT  ON  REFRACTORY 
MATERIALS  FOR  GUIDED  MISSILES,   by 
W.   W.   Drummond,  J.   B.   Eisen  and  others.   Quarterly 
rept.  no.  7  (Final)  17  Nov  52-17  Aug  54,  on  Contract 
NOrd-13484.    Aug  54,  64p.   315  refs.   AD- 101  406. 
Order  from  LC  miJ3.  90.  ep|12.  30  PB  150  153 

This  report  released  for  sale  to  the  public  12  Sep  60. 

Contents: 

Glass  fibers 

Composition  of  the  glass 

Coating  nascent  glass  fiber  with  metals 


Marquardt  Aircraft  Co. ,  Van  Nuys,  Calif 
DEVELOPMENT  AND  EVALUATION  OF  INSULAT- 
ING TYPE  CERAMIC  COATINGS,  by  E.  W.  Blocker, 
C.  A.  Hauck  and  others.    Rept.  for  1  Mar  58-28  Feb'59 
on  Ceramic  and  Cermet  Materials,  Contract 
AF  33(616)5441.   Nov  59,  74p.    WADC  Technical 
rept.  59-102;  AD-231  732. 
Order  from  LC  mi$4.50,  ph$12.30  PB  149  888 

This  report  released  for  sale  to  the  public  29  Aug  60. 

A  metal  reinforced  ceramic  coating  system  has  been 
developed  that  will  successfully  withstand  tempera- 
tures of  3500°F  while  providing  insulative  values  for 
the  supporting  structure.   This  ceramic  coating  sys- 
tem utilizes  a  corrugated  strip  of  stainless  steel  as 
the  reinforcement  media  and  phosphate  bonded  alumina 
as  the  refractory  medium.    The  great  advantages  of  a 
coating  system  of  this  nature,  aside  from  high  tem- 
perature resistance  and  thermal  insulation,  is  the 
wide  variety  of  applications  wherein  it  can  be  utilized. 
Attempts  have  been  made  to  use  zirconia  as  the  re- 
fractory grain  in  phosphate  bounded  reinforced  coat- 
ings.  These  attempts  have  not  been  wholly  successful, 
due  mainly  to  the  poor  thermal  shock  resistance  of 
zirconia.    It  is  anticipated  that  this  drawback  can  be 
eliminated.   Several  items  of  research  equipment  have 
been  designed  and  built  to  facilitate  study  of  the  vari- 
ous ceramic  materials  used  in  this  program.   These 
include  a  differential  thermal  analysis  setup,  a  high 
temperature  modulus  of  rupture  furnace,  and  a 
modification  of  the  existing  thermal  drop  apparatus. 
(Author) 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


Aeronautical  Materials  Lab. ,  Naval  Air  Material 

Center,  Riiladelphia,  Pa. 
RESULTS  OF  A  LABORATORY  STUDY  TO  DETER- 
MINE THE  CORROSIVE  PROPERTIES  OF  DRY 
FILM  LUBRICANTS,  by  J.   P.  Cerini.   17  Aug  59,   12p. 
Rept.  no.  NAMC-AML-AE  42173,   Pt.  I. 
Order  from  LC  miV2.  40,  ph$3.  30  PB  149  320 
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The  pH  of  M0S2  powder  used  in  the  preparation  of  dry 
film  lubricants  can  affect  the  corrosion  character- 
istics of  the  film,   when  the  film  is  in  contact  with  a 
nonlubricated  aluminum  surface.    Coating  both  mating 
surfaces  with  dry  film  lubricant  provides  maximum 
corrosion  protection.    The  corrosion  test  method  de- 
vised to  simulate  reported  field  conditions  yielded  re- 
sults equivalent  to  those  obtained  in  service  for  the 
one  material  for  which  service  data  was  available. 
(Author) 


Air  Force  Office  of  Scientific  Research,   Washington, 

D.  C. 
AFOSR  CONTRACTORS'   MEETING  [NO.  2]  ON  COM 
Bl'STlON  OF  SOLID  PROPELLANTS  AT  ATLANTIC 
RESEARCH  CORP.  ,   ALEXANDRIA,   VA.  ,  7  -  8  JUNE 
1960.   [1960]  i8p.    13  refs.   AFOSR -TN -60-663; 
AD-239  150. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB   148  876 

Contents: 

Solid  propellant  ignition 

Ignition  of  composite  propellants 

Theory  of  composite  propellant  burning 

Combustion  of  laminar  solid  propellants 

Solid  propellant  combustion  mechanism 

Decomposition,  combustion  and  detonation  of  solids 

Solid  propellant  combustion 

Disturbances  in  burning  solid  propellants 

Combustion  instability 


Applied  Physics  Lab. .  Johns  Hopkins  U. , 

Silver  Spring,  Md. 
MEASUREMENT  OF  THE  GAS  VELOCITY  OF 
SPHERICAL  COMBUSTION  WAVES  BY  THE  BAL- 
LISTIC PARTICLE  TRACK  METHOD,  by 
S.  D.  Raezer  and  H.  L.  Olsen.  Rept.  on  Contract 
NOrd-7386.  June  59.  25p.  6  refs.  CM-952;  AD 
AD- 220  790. 
Order  from  LC  mi$2.70.  ph$4.80  PB  149  190 

When  the  temperature  and  density  of  the  gas  do  not 
change  and  the  velocity  is  in  the  Sioke's  law  regions, 
the  gas  velocity  in  a  transient  or  wave  disturbance 
can  be  calculated  from  its  effect  upon  a  heavy  parti-  ^ 
cle  falling  in  its  path.   This  method  is  used  to  obtain  t 
the  cold  gas  velocity  ahead  of  a  spherical  combustion  | 
wave  in  an  effort  to  determine  the  flame  speed. 
(Author) 


Army  Rocket  and  Guided  Missile  Agency, 

Redstone  Arsenal,  Ala. 
TEMPERATURE  GRADIENT  TESTS  OF  INERT 
PROPELLANT  GRAINS;  DATES  TESTED: 
2  THRU  23  APRIL  1958,  by  James  F.   Wiedman. 
29  Aug  58,   35p.   Rept.  no.  3M78N10;  AD- 202  536. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  182 

Six  inert  propellant  grains  having  the  same  configu- 
ration were  temperature  cycled  to  obtain  data  on  the 
temperature  gradients  present.    The  grains  were 
placed  in  a  temperature  conditioning  chamber  at  0°F 
and  kept  there  until  all  thermocouples  registered 
approximately  that  temperature.    The  grains  were 
then  transferred  as  quickly  as  possible  to  a  chamber, 
at  100  F  where  they  remained  for  10  hr.    The  read- 


ings of  the  thermocouples  within  a  given  group  were 
not  always  alike,  especially  those  located  nearest  the 
surface  of  the  grain.    This  discrepancy  is  probably 
caused  by  the  air  flow  and  resulting  temperature 
gradients  set  up  in  the  test  chamber  itself.    Another 
cause  of  error  is  the  specimen;  its  consistency  may 
not  be  homogeneous,   causing  the  heat  conductivity  to 
vary. 


Bureau  of  [Naval  Weapons]  Washington.  D.   C. 
STANDARD  METHODS  AND  PROCEDURES  FOR  THE 
STRAND  BURNING- RATE  EVALUATION  OF  ROCKET 
PROPELLANT  POWDER,  by  M.    F.   Schoeffel. 
29  May  53,   13p.   8  refs.  NAVORD  OD  9376. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  995 

This  report  released  for  sale  to  the  public  31  Aug  60 

This  report  describes  standard  methods  and  procedures 
as  well  as  special  equipment  and  materials  needed  for 
the  strand  burning- rate  evaluation  of  rocket  propellant 
powder.    This  publication  specifically  applies  to  the 
strand- burning  rate  determination  of  double- base  sheet 
propellant,  types  N-4  and  N-5.    It  will  also  apply  to 
other  rocket  propellant  powder  when  specifically  des- 
ignated in  applicable  specifications. 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

Ground,  Md. 
STORAGE  OF  BRAKE   WHEEL  CYLINDERS  WITH 
MINERAL  OIL,  by  C.  B.  Jordan.    20  Apr  60,   14p. 
6  refs.    Rept.  no.  CCL-92. 
Order  from  OTS  $0.50  PB  161  662 

The  object  of  this  study  was  to  evaluate  the  storage 
properties  of  mineral  oils  with  hydraulic  brake  sys- 
tem v-ompwnents.    Synthetic  rubber  brake  cups  com- 
patible with  mineral  oils  and  having  improved  opera- 
tional characteristics  were  used  in  the  study.    Brake 
cylinders  were  packaged  with  two  types  of  mineral  oil 
and  placed  in  warehouse  storage  and  simulated  vehicle 
storage.   Cylinders  were  inspected  at  one  year  inter- 
vals.  All  aluminum,  tin.   steel,  and  brass  parts  were 
in  excellent  condition  after  3  years  storage.   Cast  iron 
cylinder  walls  were  excessively  pitted.    Synthetic  rub- 
ber brake  cups  were  in  satisfactory  condition.   Natu- 
ral rubber  boots  were  cracked  and  deteriorated. 
(Author) 


Coordinating  Research  Council,  Inc. ,  New  York 
SOLUTION  AND  EVOLUTION  OF  GASES  AND 
VAPORS  IN  AIRCRAFT  FUELS.   Rept.  for  22  Mar 57- 
1  Jan  59  on  Atlantic  Research  Corp.  .  Subcontract  to 
AF  33(616)3735.   Apr  59.  165p.  11  refs.  WADC 
Technical  rept.  59-193;  AD- 233  936. 
Order  from  OTS  $3.00  PB  161  900 

A  program  was  undertaken  to  study  solution  and  evo- 
lution rates  of  gases  and  vapors  in  aircraft  fuels  . 
The  purpose  was  to  establish  parameters  and  develop 
theories  to  predict  the  operation  of  the  fuel  tanks  of 
high-powered,  high-altitude  aircraft .  The  work  done, 
which  is  reponed  herein,  was  largely  experimental. 
Laboratory  tanks  were  tested  under  simulated  dy- 
namic aircraft  conditions  .  Aircraft  fuels  were  pres- 
surized under  various  gases  in  shaking  tanks  for 
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various  fuel  levels,  temperatures,  pressures,  con- 
taminants, shaking  frequei^y,  and  shaking  direction  . 
Shaking  frequency  proved  to  be  the  most  important 
variable  in  controlling  the  rate  constants  of  solution 
and  evolution.  Not  only  die  the  rates  tend  to  increase 
with  increased  frequency,   xit  when  the  shaking  fre- 
quency was  in  phase  with  tlie  natural  oscillation  of  the 
fuel .  the  rates  increased  oie  hundred  to  a  thousand 
times.  Contaminants  such  as  fine  dust  which  held  and 
disbursed  minute  air  bubbles  did  not  affect  solution 


but  markedly  increased  the 
this  effect  occurred  during 
only,  corresponding  to  the 


altitude.   Fuel  level  affectel  the  rates  by  affecting 
wave  action  in  the  tank.   Tie  rates  increased  with  in- 
creasing amplitude  and  gen  ?rally  decreased  with  in 
crease  in  tank  size.   Venical  and  horizontal  shaking 
operated  similarly  to  increase  the  rates  of  solution 
and  evolution.  (Author) 


James  Forrestal  Researc 
BURNING  MECHANISM  OF 
RATE  PROPELLANTS,  by 
land  and  others.    Rept.  on 
Nonr- 1858(25).    Dec  58,   31i 
PR -87- P. 
Order  from  LC  mi$3.  00, 
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RADIATION  FROM   LABORS  TORY  SCALE  JET 
COMBUSTOR  FLAMES,   by  1-.   C.  Miller,   A.  E.  Blake 
and  others.    Special  rept.  on  Contract  NOas-52-132-c. 
Oct  56.  70p.   10  refs.   Resea -ch  Div.   rept.   1526-56R; 
AD- 13'  244. 
Order  from  LC  mi$3.  90,  ph  ?10.  80        .  PB  146  545 


Characteristics  of  the  energ'  radiated  from  aircraft 
gas  turbine  type  combustion  jrocesses  were  investi- 
gated.   Two  paraffinic  test  fuels,  normal  heptane  and 


test  fuels,   benzene  and 


isooctane,  and  two  aromatic 

toll  ?ne.  were  selected  to  obdain  a  wide  range  in  hydro- 
carbon structure.    Infrared  f  ame  emission  and  ab- 
sorption spectra,  from  1  to  1  5  microns  in  wavelength, 
were  obtained  at  five  differert  locations  around  the 
combustor.    This  was  also  dene  without  combustion, 
and  without  fuel;  to  obtain  fuel,  and  air.  absorption 
spectra.    Non- luminous  flamrs  were  characterized  by 
discontinuous  radiation  of  molecular  origin.    Lumi- 
nous flames  were  characterii  ed  by  a  predominance  of 
continuous,   black  body  type,   radiation.    At  intermedi- 
ate values  of  luminosity  the  discontinuous  molecular 
radiation  was  evident,   superinposed  on  the  continu- 
ous radiation.    The  average  tiansverse  emissivity  of 
the  infrared  spectral  region  far  non- luminous  flames 
was  approximately  0.  03;  but  it  increased,  with  in- 
creasing flame  luminosity,  tc  nearly  one.    The  trans- 
verse erpissivity  of  the  flame  ;  increased  with  increas- 
ing combustor  pressure,   but  i  he  rate  varied  with  fuel 
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Rock  Island  Arsenal  Lab. ,  111. 
A  METHOD  FOR  ACCELERATING  THE  FEDERAL 
TEST  METHOD  PROCEDURE  FOR  DETERMINING 
THE  MEAN  HERTZ  LOAD,  by  George  P.  Murphy. 
8  July  60,   14p.  4  refs.    Rept.  no.  60-2156. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  .  149  053 

The  test  procedure  is  a  combination  of  Girelli's 
"Compensation  Line"  and  Nason's  modification  of  the 
Mean  Hertz  Load  procedure.    The  new  test  procedure 
gives  Mean  Hertz  Load  values  that  are  on  the  average 
within  2%  of  the  values  obtained  by  Federal  Test 
Method  6503.   The  advantage  of  the  new  procedure  is 
that  it  reduces  the  number  of  runs  necessary  to  deter- 
mine the  Mean  Hertz  Load  from  20  to  between  2  and  6 
depending  on  the  material  tested.    This  is  equivalent 
to  a  time  savings  of  about  140  to  180  minutes  in  addi- 
tion to  the  savings  in  cost  of  the  test  specimens.    The 
procedure  is  applicable  to  both  E.P.  and  non-E.P. 
oils  and  greases  with  the  exception  of  those  containing 
silicones.    (Author) 


Rock  Island  Arsenal  Lab. ,  111 
A  STUDY  OF  THE  SHELL  FOUR  BALL  WEAR 
TEST  VARIABLES,  by  G.  P.  Murphy.    8  July  60,    16p. 
2  refs.    Rept.  no.  60-2154. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  149  054 

Four  MIL-G-10924A  "General  Purpose"  greases  were 
tested  under  various  conditions  of  load,  time,  and 
temperature.   The  results  were  mathematically  treated 
and  the  relationship  between  the  variables  and  the  scar 
diameter  determined.    These  relationships,  which  hold 
for  tests  on  MIL-G-10924A  greases  over  the  following 
variable  ranges.  2  to  50  kg.  load.  27°  to  I5(f>  C.  10  to 
180  minutes  and  600  RPM,  are  as  follows:  the  scar 
diameter  varies  directly  with  the  0.  25  power  of  the 
load,  the  0. 12  power  of  time  and  the  0. 10  power  of 
temperature.   The  exponential  powers  of  load,  time 
and  temperature  are  also  determined  for  mineral, 
diester.  polyglycol,  organic  phosphate  oils,  and  sev- 
eral different  grease  types.    The  general  equation  for 
conversion  of  data  is  given.   This  equation  is  applica- 
ble only  to  scar  diameters  in  the  nonseizure  portion 
of  the  Shell  Four  Ball  Wear  Test  wear  curve.   (Author) 


Leather  and  Textiles 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir,  Va. 
DESIGN  AND  RELIABILITY  OF  SOIL  BURIAL 
TESTS  FOR  TEXTILES,   by  J.  M.  Ashcroft. 
28  Aug  58,   28p.  2  refs.    Rept.   1541 -TR;  AD- 204  278 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  224 

The  investigation  was  to  determine  the  extent  to  which 
the  reliability  of  the  soil  burial  method  as  a  means  of 
evaluating  rot-inhibiting  treatments  of  textiles  might 
be  increased  by  an  experimental  design  more  sophis- 
ticated than  the  random  pattern  frequently  employed, 
and  to  ascertain  whether  varying  tht  technique  used  ' 
in  applying  a  given  treatment  would  alter  significantly 
its  effectiveness  as  a  rot  inhibitor. 


Fabric  Research  Labs.,  Inc.  [Dedham,  Mass.] 
A  SURVEY  OF   18  OZ.   BLENDED  SERGE  FABRICS: 
STABIUTY  OF   FABRICS  TO  MOISTURE  AND 
R.   H.   MOVEMENT,  by  Normal  J.  Abbott.  Leo 
Bansh.  and  Milton  M.  Piatt.    Rept.  on  USAF  Uniform 
Clothing  Assemblies,  Contracts  DA  19-129-qm- 
1312;  AF  33(616)54-172;  AF  33(616)55-82;  and 
AF  33(616)57-20.  Oct  59.  43p.  WADC  Technical  rept. 
59-242;  AD- 230  982. 
Order  from  OTS  $1.25  PB  161  901 

The  effect  of  blending  a  number  of  fiber  types  with 
wool  on  the  behavior  of  18-oz.   serges  under  extremes 
of  humidity  was  studied.  The  blended  fibers  included 
viscose,  nylon,  Dacron,  Orion  Acrilan,  and  Dynel, 
in  amounts  up  to  30%.  The  results  have  shown  that 
some  differences  exist  between  the  effects  of  changes 
in  humidity  on  the  nine  fabrics  examined.   With  one 
exception,  however,  the  differences  were  small,  and 
it  would  require  some  practical  experience  with  the 
fabrics  to  assess  their  importance.  The  propenies 
studied  included  dimensional  change,  fabric  deforma- 
tion, seam  puckering,  stiffness,  moisture  regain, 
and  bagging  tendency.   The  only  relatively  large 
change  in  any  of  these  propenies  which  was  brought 
about  by  changes  in  humidity  was  the  rather  large  in- 
crease in  stiffness  which  took  place  in  high  humidity. 
This  has  been  attributed  to  a  jamming  of  the  structure 
due  to  the  swelling  of  the  fibers  ,  and  was  apparently 
not  related  to  the  type  of  fiber  which  was  blended  with 
the  wool.  In  other  characteristics  the  differences 
which  existed  between  the  fabrics  are  sufficient  to 
differentiate  between  the  fibers ,  but  in  general  are 
not  considered  to  be  of  major  practical  importance. 
(Author) 


Georgia  Inst,  of  Tech.    Engineering  Experiment 

Station,  Atlanta. 
AIR  PERMEABILITY  OF  PARACHUTE  CLOTHS,  by 
H.  W.  S.  LaVier  and  W.  C.  Boteler.    Rept.  on  Con- 
tract AF  33(038)15624.    Apr  55.  75p.  5  refs.    WADC 
Technical  rept.  52-283,  Part  V. 
Order  from  LC  mi$4.50,  ph$12.30  PB  149  990 

This  report  released  for  sale  to  the  public  31  Aug  60. 

The  air  permeability  evaluations  of  various  nylon 
cloths  produced  by  different  manufacturers  to  the 
same  MIL  specifications  are  presented  here.   The 
effect  on  air  permeability  due  to  various  weaving  de- 
fects was  investigated  and  it  was  concluded  that  such 
normal  defects  had  little  or  no  effect  on  the  cloth  air 
permeability  evaluatioils.    Variation  of  the  magnitude 
of  the  calendering  load  was  studied  regarding  its  effea 
on  air  permeability  of  a  cloth.    It  was  found  that  loads 
up  to  fifty  tons  per  inch  caused  considerable  change  in 
the  cloth  permeability.    However,   loads  above  fifty 
tons  per  inch  caused  very  little  additional  change  in 
air  permeability  over  that  caused  by  a  load  of  50  tons 
per  inch.    Discharge  coefficients  for  various  kinds  of 
parachute  cloths  are  also  included  in  this  report. 
These  values  may  prove  useful  in  designing  new 
parachute  textiles.   (Author) 


Massachusetts  Inst,  of  Tech.  ,  Cambridge 
AIR  FLOW  CHARACTERISTICS  OF  PARACHUTE 
FABRICS  AT  SIMULATED  HIGH  ALTITUDES,  by 
C.  V.  Seshadri,  G.  A.  Brown  and  others.  Rept.  for 
1  July  58-30  June  59  on  Contract  AF  33(616)5864. 
Mar  60,  165p.  16  refs.  WADC  Technical  rept 
59-374. 
Order  from  OTS  $3.00  PB  161  902 

The  air  flow  characteristics  of  parachute  canopy 
cloth  have  been  measured  over  an  unusually  wide 
range  of  test  conditions  .   High  altitude  simulated 
tests  (up  to  150,000  feet)  have  shown  the  cloth  to  have 
markedly  low  flow  rates  ,  as  may  be  predicted  from 
a  nozzle  flow  analogy.  A  method  of  predicting  high 
altitude  behavior  has  been  proposed.   Permeabilities 
of  four  cloths  have  been  shown  to  be  significantly  de- 
pendent on  their  state  of  stress  at  the  time  of  air 
flow  measurement.   The  magnitude  of  this  relation- 
ship is  observed  to  be  determined  by  the  biaxial 
stress-strain  behavior  of  each  fabric.  The  air 
stream  deflection  tendency  of  thick  canopy  material 
has  been  verified  and  its  cause  investigated.  The 
role  of  pore  geometry  in  influencing  cloth  permeabil- 
ity has  been  explored.   (Author) 


Materials  Lab.  ,  Wright  Air  Development  [Div.  ] 

Wright- Patterson  AFB,  Ohio. 
RESULTS  OF  STUDY  OF  NYLON  AND  DACRON  AT 
HIGH  TEMPERATURES,  by  J.  W.  Muse,  Jr.   Apr  53, 
13p.   Technical  note  WCRT  53-44. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  989 
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Results  of  this  study  show  that  nylon  is  degradated  pri- 
marily by  oxygen  at  temperatures  of  212°F  to  284°F. 
The  degree  of  degradation  is  influenced  by  the  amount 
of  oxygen  present  at  a  specific  temperature,  i.  e.  ,  ny- 
lon loses  21.  8%  of  its  strength  after  exposure  for  8 
hours  in  pure  oxygen  at  2120F  compared  to  a  loss  of 
5.  45%  of  its  strength  under  the  same  conditions  in  com- 
pressed air.    In  comparison  dacron  is  not  appreciably 
affected  by  the  presence  of  oxygen  under  identical  con- 
ditions.   From  375°F  to  425°F,  dacron  is  degradated 
primarily  by  heat.    The  degree  of  degradation  in  nylon 
by  oxygen  is  very  severe  at  the  conditions  for  which 
the  successful  application  of  parachute  material  is  crit- 
ical.   At  maximum  test  conditions  in  oxygen,  nylon  lost 
96%  in  strength  in  contrast  to  dacron's  9%.    This  is  con- 
clusive evidence  that  the  principal  cause  of  degradation 
in  nylon  is  oxygen,  which  when  subjected  to  higher  tem- 
perature, increases  the  rate  of  oxidation. 
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[Aerial]  Reconnaissance  Lab. ,  Wright  Air  Develop- 
ment [Div.  ]  Wright -Patterson  AFB,  Ohio. 
COMPARISON  OF  SENSITIZED  MATERIALS  FOR 
AERIAL  RECONNAISSANCE,  by  William  Mallios. 
Rept.  on  Color  Photography .    Sep  52,  declassified 
28  Aug  59.  21p.    WADC  Technical  rept.  52-500; 
ATI-173  049. 
Order  from  LC  mi$2.70,  ph$4.80.  PB  150  098 

This  report  released  for  sale  to  the  public  30  Aug  60. 
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With  the  exception  of  hydiographic,  geological,  and 
forestry  studies,  black-and-white  film  is  the  over- 
whelming choice  of  photo   nterpreters  as  a  source  of 
aerial  photographic  mtelligence.    For  certain  specific 
purposes,  however,  color  film  and  camouflage  detec- 
tion film  are  superior  sources  of  information.    Unfa- 
miliarity  of  the  mierpreters  with  color  and  camouflage 
detection  films  exerts  moe  influence  on  the  film 


choices  than  the  actual  va 


themselves.  Lack  of  proper  viewing  equipment,  with 
special  regard  to  stereo,  was  an  equally  strong  influ- 
encing factor  on  these  choices.  Recommendations  are 
made  that  more  instruction  be  made  available  through 
the  photo  interpretation  schools  and  that  more  and 


available  for  their  use,  all 


better  equipment  be  made 

of  which  should  be  specifically  aimed  at  special 

purpose  films.    (Author) 
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channel  can  be  preserved. 


ues  and  qualities  of  the  films 


Michigan,  Ann  Arbor. 
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039-SC-78801  and 
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Photographic  film  is  one  ol  the  best  materials  known 
for  storing  maximum  information  in  the  smallest 
amount  of  medium.    Data  nay  be  inserted  in  independ- 
ent channels;  it  is  therefore  necessary  to  know  the 
limiting  channel  spacing  so  that  the  uniqueness  of  each 


This  memorandum  de- 


scribes a  procedure  to  detijrmine  the  limiting  channel 
spacing.    The  method  consists  of  contact -printing  on  a 
test  film  the  image  from  a  imirr  or -surfaced,  optically 
flat  glass  block.    In  the  mirror  surface,   lines  42 >u 
wide  are  engraved  with  a  variable  spacing  from  8.5 
lines/mm  to  62.5  lines/mr^.   The  image  is  then 
scanned  with  a  specular  dejisitometer  and  the  light 
transmission  recorded.   Tlie  scanning  aperture  is  5  p. 
From  the  recording,  the  contrast  ratio  at  any  resolu- 
tion, i.e. ,  the  ratio  of  contrast  at  a  given  resolution 
to  that  at  a  low  resolution  (fe.5  lines/mm)  may  be 
determined.    This  procedure  is  carried  out  with  dif- 
ferent amounts  of  exposureL  all  film  being  developed 
under  constant  conditions.  |a  relationship  is  then  ex- 
pressed between  light  transmission  through  the  image 
and  the  limiting  resolution  jfor  a  given  contrast  ratio 
(e.g.,  0.707).    Data  for  several  commercially  availa- 
ble films  are  given.   (Authdr) 
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The  properties  erf  tetrafluort)ethylene  polymer  in  the 
temperature  range  from  300  to  SOO^K  are  reviewed. 
The  pyrolysis  of  the  plastic  is  treated,  with  emphasis 
on  behavior  under  ablating  conditions.   An  effeaive 
heat  of  vaporization  at  760OK  is  calculated.    New  data 
on  thermal  conduaivity  and  emissivity  in  the  infrared 
are  presented.   (Author) 


Material  Lab.  ,  New  York  Naval  Shipyard, 

Brooklyn. 
INVESTIGATION  OF  THE  EFFECTS  OF  SEA 
WATER  IMMERSION  ON  THE  PROPERTIES  OF 
GLASS  REINFORCED  POLYESTER   LAMINATES,  by 
P.  M.  Goldfarb.    Final  rept,  on  Lab.  Project  4860-1-4 
21  Dec  59,   42p.  ^     " 

Order  from  OTS  $1.  25  PB  161  912 

A  five-year  sea  water  immersion  program  on  glass 
reinforced  polyester  laminates  has  been  conducted. 
Five  representative  materials  were  fabricated  with 
polyester  resins  and  various  types  and  constructions 
of  glass  reinforcement  including  glass  cloth,  glass 
mat,  a  combination  of  glass  cloth  and  glass  mat,  and 
woven  roving.    The  materials  were  immersed  in  the 
ocean  at  a  Kure  Beach,  N.  C.  ,  exposure  station.   Sam- 
ples were  removed  from  the  test  site  yearly  and  sent, 
under  water,  to  the  Laboratory  for  mechanical  prop-' 
erty  evaluations.    It  was  found  that  a  material  fabri- 
cated with  Garan  finished  Style  181  glass  cloth  had  the 
best  overall  resistance  to  extended  sea  water  immer- 
sion.   A  material  fabricated  with  Volan  finished  Style 
1000  glass  cloth  and  a  material  made  with  Garan 
finished  glass  mat  demonstrated  fair  resistance  to  sea 
water  immersion.    Two  materials  exhibited  poor  water 
resistance;  these  were  a  glass  mat  laminate  with  sur- 
face plies  of  114  finished  Style  1000  glass  cloth  and  a 
Garan  finished  woven  roving  laminate.    (Author) 
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RADIATION -INDUCED  CURRENTS  IN  SOLID 
ORGANIC  INSULATORS,  by  J.   W.   Winslow  and 
R.  S.  Alger.    21  May  59,  50p.  11  refs.    Research 
and  development  technical  rept.  USNRDL-TR-325- 
AD- 225  297. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  150  302 
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The  general  behavior  of  currents  induced  by  high 
energy  radiation  in  polyethylene  is  described.   Cer- 
tain considerations  regarding  design  of  circuits  for 
operation  in  large  radiation  fluxes  are  discussed. 
The  dose -rate  dependence  of  x-ray  induced  photo- 
currents  found  by  previous  investigators  at  lower 
dose-rates  appears  to  be  extended  to  dose-rates  as 
high  as  15,0(X)  r/min.   The  theoretical  implications 
of  this  extension  are  discussed  briefly.    Calculations 
suggest  that  electrons  freed  from  polyethylene  mole- 
ci!le8  by  ionizing  radiation  succeed  in  escaping 
permanently  from  their  parent  molecules.   Attempts 
to  measure  ultraviolet -induced  photocurrents  in 
certain  solidified  organic  solvents  at  near- liquid- 
nitrogen  temperatures  place  an  upper  limit  of 
2  X  10' 15  mho/cm  on  their  photoconductivities  at  the 
ultraviolet  intensities  used.    Some  question  is  raised 
concerning  the  mechanism  of  color -center  formation 
in  Wurster's  Blue  under  ultraviolet  irradiation.   A 
property  of  polyethylene  which  may  be  useful  in 
detecting  high-energy  radiation  in  regions  of  low 
temperature,  such  as  interplanetary  space,  is 
reported.  (Author) 
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Clapp,  William  F.,  Labs.,  Inc.,  Duxbury,  Mass. 
MARINE  BORER  ACTIVITY  IN  TEST  BOARDS 
OPERATED  DURING  1958,  by  Dorothy  Brown  Wallour 
Progress  rept.  no.   12  on  Contract  NBy- 17810. 
15  Mar  59,   161p.    Rept.  no.   11044;  AD- 220  191. 
Order  from  LC  mi$7.80,  ph$25.80  PB  149  766 

This  report  released  for  sale  to  the  public  25  Aug  60. 

The  compilation  of  the  data  obtained  from  the  study  of 
hundreds  of  test  boards  submerged  in  harbors,  rivers, 
estuaries  and  on  lightships  throughout  the  world  over 
a  period  of  years  show  the  extent  and  type  of  marine 
borer  destruction  taking  place  in  the  test  boards  at 
various  locations.   All  marine  boring  organisms  are 
commonly  referred  to  as  marine  borers.   There  are 
three  general  categories  of  these  organisms:  Limnoria, 
Teredinidae  and  Pholadidae,  all  differing  in  their  re- 
quirements and  degree  of  destructiveness.    Attention 
has  been  called  to  the  presence  of  the  different  groups 
in  the  descriptive  section  of  activity  evaluations  in 
this  report.    Photographs  of  the  test  boards  showing 
the  degree  of  attack  are  included  in  this  repxjrt  in 
order  to  give  a  more  accurate  presentation  of  the 
evaluation  of  the  activity  by  Limnoria  and  Teredinidae 
The  activities  of  these  two  organisms  are  graphed 
separately.    It  is  difficult  to  estimate  the  amount  of 
damage  caused  by  marine  borers  at  any  particular 
area  due  to  the  fact  that  its  activity  varies  greatly 
from  year  to  year.    However,  some  general  trends 
are  discernible.   The  activity  by  both  the  marine 
borers  Limnoria  and  Teredinidae  continues  to  show  a 
slight  upward  trend  along  the  New  England  seacoast. 
A  slight  upward  trend  is  also  noted  in  marine  borer 
activity  in  the  New  York  area.   (Author) 


Material  Labs.  ,  Puget  Sound  Naval  Shipyard, 

Bremerton,  Washington. 
MARINE  SERVICE  LAMINATING  PROPERTIES  OF 
SELECTED  WOOD  SPECIES:  TEAK,  MAPLE,  AN- 
GELIQUE,   KOKRODUA,  GREENHEART,   EKKI, 
KHAYA,  PHILIPPINE  MAHOGANY,    CENTRAL 
AMERICAN  MAHOGANY,   SOUTHERN  PINE  (TREATED 
AND  UNTREATED),  by  R.   F.   England  and  E.  Stahl. 
May  60,  68p.   Final  development  rept.   E-412A. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  149  781 

For  extension  of  marine  laminating  to  include  species 
other  than  oak  and  Douglas  fir,   series  of  laminates 
were  produced  under  closely  duplicated  conditions 
evaluated  for  glueline  quality.    With  the  exception  of 
greenheart,  ekki,  and  in  some  cases,   maple,  the 
following  in  the  series  were  successfully  laminated  at 
center  glueline  cure  of  150°F  for  six  hours:  teak,  an- 
gelique,  khaya,  kokrodua,  Philippine  mahogany. 
Central  American  mahogany  and  southern  pine  (un- 
treated and  tanalith  treated). 


Naval  Civil  Engineering  Lab.,  Port  Hueneme,   Calif. 
TOXICITY  OF  CHEMICALS  TO  MARINE  BORERS.  1, 
by  Harold  P.  Vind  and  Harry  Hochman.  Interim  rept. 
29  June  6b,   141p.  24  refs.  Technical  rept,  048. 
Order  frdm  OTS  $2. 75  .  PB  161  909 


Methods  for  evaluating  the  toxicity  of  chemical  agents 
to  marine  borers  were  developed  and  toxicity  data 
covering  the  testing  of  several  hundred  compounds  and 
mixtures  were  processed.    The  purpose  of  this  report 
is  to  organize,  condense,  and  interpret  the  results  of 
these  tests  together  with  ail  available  data  on  the  tox- 
icity of  chemicals  to  marine  wood-boring  organisms. 
(Author) 


Naval  Research  Lab.,   Washington,  D.  C, 
MARINE  BORER  CONTROL.    PART  X.   EVALU- 
ATION OF  CREOSOTE- RESIN  SOLUTIONS  AND 
CREOSOTE  DISTILLATION  FRACTIONS,  by 
T,   R.  Price  and  T.  R.  Sweeney.  Interim  rept. 
27  July  60,   Up.  7- refs,  NRL  rept.  5505. 
Order  from  OTS  $0.  50  PB  161  695 

Three  resins  were  combined  with  creosote,  using 
several  curing  agents,  in  order  to  determine  their 
ability  to  increase  the  resistance  of  creosoted  wood 
to  marine  borer  attack  by  reducing  the  leaching  rate. 
Distillation  fractions  of  creosote  were  studied  to  de- 
termine the  relationship  at  boiling  point  to  effective- 
ness as  marine  wood  preservatives.    Nitrated  and  hy- 
drogenated  creosotes  were  also  studied  for  their 
preservative  effect.    It  was  determined  that  several 
of  the  resin-creosote  solutions  were  significantly 
better  than  creosote  alone  in  providing  protection  to 
wood  against  Limnoria  attack  when  pre-leached.    No 
improvement  with  respea  to  Teredinidae  attack  would 
be  detected  and  some  evidence  of  decreased  effective- 
ness was  determined.    The  effectiveness  of  the  creo- 
sote distillation  fractions  was  determined  to  be  pro- 
fXDrtional  to  their  boiling  point.    Hydrogenated  creo- 
sote was  found  to  be  a  very  poor  wood  preservative, 
and  nitrated  creosote,  thou^  a  very  good  wood  pre- 
servative, was  not  very  useful  because  of  extremely 
high  viscosity,    (Author)  (See  also  PB  151  807) 


Royal  Inst,  of  Tech.  (Sweden). 
STUDIES  ON  THE  HE  ART  WOOD  CONSTITUENTS 
OF  CONIFERS,  by  T.  Kubota,  Y.  Hirose  and  others. 
Final  technical  rept.  for  1  Apr  59-31  Mar  60  on  Con- 
tract DA  91-591-EUC-1113.    25  Apr  60,  59p.  36  refs. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  149  451 

Investigations  were  continued  on  the  heartwood  con- 
stituents of  the  Moroccan  conifer  Tetraclinis 
articulata  especially  the  diterpenic  substances 
hinokiol,  hinokione,  totarol  and  totarolone,  and  on  the 
heartwood  ter penes  of  the  Alaskan  conifer 
Chamaecyparis  nootkatensis.   A  gas  chromatograp>hic 
study  was  carried  out  of  the  complex  mixture  of 
monoterpenes  from  the  bark  of  the  common  juniper, 
Juniperus  communis.    An  interesting  new  diterpene 
acid  has  been  isolated  from  the  bark  of  Juniperus 
communis. 


MATHEMATICS 


Aarhus  U.  (Denmark). 
INVESTIGATIONS  ON  THE  VALIDITY  OF  THE 
ARC-SINE   LAW,  by  Erik  Sparre  Andersen.   Tech- 
nical summary  rept.  no.  2  on  Contraa  AF  61(052)52. 
29  Feb  60,  7p.  3  refs.   AFOSR-TN-60-674. 
Order  from  LC  mi$l .  80,  ph$l .  80  PB  149  584 
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For  a  sequence  of  r.v.'a  Xi,  X2,    •  •  .  the  r. v.  Nn 
defined  as  the  number  erf  p<>8itive  sums  among 
Sj,  ....  Sn,  where  Sjj  »  X j  -f  ...  -f X^.   Under  rather 
general  assumptions  on  Xi;  X2,   .  .  .  the  limit  distri- 
bution of  Nn/n  is  known  to  be  the  arc- sine  law: 
2  1 J2 

F(x)  a;=arc  sin  X    1       O^x^l. 

New  sufficient  conditions  f<|r  the  validity  erf  the  arc- 
sine  law  for  N^  have  been  (Obtained.    Furthermore  the 
limit  distribution  of  N^/n  h^s  been  found  in  some 
special  cases,  where  the  a^c-sine  law  does  not  hold, 
(Author) 


Applied  Mathematics  and  Statistics  Labs., 

Stanford  U. ,  Calif.  j 

ALMOST  PERIODIC  FUNCTIONS  OF  SEMIGROUPS, 
by  K.  Deleeuw  and  I.  Gllcks|berg.  Technical  note 
no.   12  on  Contract  AF  49(638)294.  31  May  60,  83p. 
14refs.  AFOSR-TN-60-483.   AD- 238  540. 
Order  from  LC  mlS4.  80,  pfc$13.  80  PB  148  740 

The  fundamental  approximation  theorem  for  almost 
periodic  functions  on  group!  is  extended  to  certain 
commutative  topological  semigroups.    (Author) 

Applied  Mathematics  and  , statistics  Labs.  ,  Stanford 

U.  .  Calif. 
APPROXIMATIONS  TO  OPTIMAL  POLICIES  IN  A 
DYNAMIC  INVENTORY  M0DEL,  by  Donald  M.  Roberts. 
Technical  rept.  no.    12  on  dontract  Nonr- 225(28). 
29  July  59.  54p.   17  refs.    AD- 2 19  880. 
Order  from  LC  mi$3.  60,  piS9.  30  PB  147  798 

An  Investigation  is  presented  of  the  2- bin  policy  which 
is  characterized  by  2  critical  numbers,  s  and  S,  such 
that  whenever  the  stock  levil  falls  below  s,  an  order 
is  placed  to  bring  the  level  tip  to  S,  and  otherwise  no 
ordering  is  done.    In  appro;Qimating  the  critical  num- 
bers by  numerical  means,  4n  attempt  is  made  to  give 
analytical  formulas  for  determining  the  asymptotic  re- 
order quantity  under  the  following  conditions;  (1)  all 
c  iSts  are  linear,  and  the  colsts  during  any  period  are 
c  )mposed  of  a  holding  cost  ind  a  shortage  cost,  both 
payable  at  the  end  of  a  period,  while  the  ordering  cost 
is  composed  of  a  set-up  cost  and  a  unit  cost  payable 
whenever  an  order  is  placed;  (2)  demand  in  each  period 
is  an  independent  observation  from  a  known  distribution 
function;  (3)  the  program  la^ts  an  infinite  number  of 
p)eriods;  and  (4)  the  stock  lejvel  can  be  negative  (the 
backlog  case).    Cases  are  ci)nsldered  corresponding  to 
Instantaneous  delivery  of  order  items  as  well  as  fixed 
time  lags  in  delivery.    The  Supposition  is  made  that 
the  decision  maker  seeks  to<  minimize  the  total  ex- 
pected costs,  discounting  future  costs  to  the  present. 


Applied  Mathematics  and  S  latistics  [Labs.  1  Stanford 

U.  .  Calif. 
ASYMPTOTIC  VARIANCE  /^S  AN  APPROXIMATION 
TO  EXPECTED  LOSS  FOR  MAXIMUM  LIKELIHOOD 
ESTIMATES,  by  William  Co  Timlns,  Jr.    Technical  rept. 
no.  46  on  Contract  N6onr- 25 1(40).    30  Apr  59,  46p. 
7  refs. 

Order  from  LC  mi$3.  30,  ph  17.  80  PB  146  457 


Applied  Mathematics  and  Statics  Labs. ,   Stanford  U 

Calif. 
ONE-SIDED  INEQUALITIES  OF  THE  CHEBYSHEV 
TYPE,  by  Albert  W.  Marshall  and  Ingram  Olkin. 
Technical  rept.  no.   48  on  Contract  N6onr-25140. 
6  Aug  59,  24p.   2  refs.   AD-220  545. 
Order  from  LC  mi $2.  70.  ph$4.  80  PB  148  159 

A  one-sided  inequality  of  the  Chebyshev  type:  Let 
X  •  (xj xjj)  be  a  random  vector  with  E^.  -  0. 

Either  (1)  Ex?  -  0-2,   Ex-Xj-  <r^/>  (i  /  j).  i,  j  -1 k; 


2  . 


or  (2)  Exj    -  ir.  "^ .  1   ■  1 k.    In  each  case,  a 

sharp  upper  bound  (only  involving  the  specified  mo- 
ments) for    P  txj  i  1  or  . . .  or  xj(  ^  1]  is  obtained. 

A  formulation  for  more  general  one-sided  bounds  is 
also  discussed.    A  one-sided  analog  of  Kolmogorov's 
inequality:  For  every  positive  f  and  every  square  in- 
tegrable  random  variable  X  with  zero  expectation. 
P  £X  >  £]   ^E(x2)/[e2  ^E(X2)].    An  inequality  is  ob- 
tained that  generalizes  this  in  the  same  way  that 
Kolmogorov's  inequality  generalizes  Chebyshev's  in- 
equality.   The  inequality  is  proved  and  an  example  is 
given  to  show  that  inequality  is  achieved.   The  possi- 
bility of  obtaining  greater  generality  is  also  discussed. 
An  extension  to  continuous  parameter  martingales  is 
obtained,  and  a  condition  under  which  equality  is 
achieved  is  given. 


Applied  Mathematics  and  Statistics  Labs.  .  Stanford 

U.  .  Calif. 
OPTIMAL  POLICY  FOR  DYNAMIC  INVENTORY  PROC- 
ESS WITH  STOCHASTIC  DEMANDS  SUBJECT  TO 
SEASONAL  VARIATIONS,  by  Samuel  Karlin.    Technical 
rept.  no.    13  on  Contract  Nonr- 225(28).    31  July  59,  44p. 
10  refs.    AD-220  501 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  147  797 

A  study  is  made  of  a  dynamic  stochastic  inventory  prob- 
lem in  which  the  demand  distribution  may  vary  over  suc- 
cessive periods  in  a  cyclical  fashion.    This  may  reflect 
a  situation  where  the  demand  undergoes  seasonal  varia- 
tions.   Subject  to  some  conditions  on  the  cost  functions, 
an  optimal  policy  for  this  model  is  characterized.    A 
computational  procedure  is  provided  for  determining 
explicitly  the  critical  numbers  which  characterize  the 
optimal  p>olicy.    The  Inventory  model  considered  is  the 
standard  one  involving  discrete  time  periods.    A  se- 
quence of  ordering  decisions  is  to  be  made  at  the  be- 
ginning of  each  of  a  number  of  periods  of  equal  dura- 
tion.   The  demand  in  each  period  is  assumed  to  be  a 
random  variable  with  known  probability  distribution 
which  may  vary  from  period  to  period.    Various  costs 
are  incurred  during  successive  periods.    The  three 
main  costs  which  influence  the  ordering  decision  are: 
(1)  the  purchasing  cost,  (2)  a  holding  cost  associated 
with  the  stock  of  inventories  on  hand,  and  (3)  the  short- 
age or  penalty  cost.    The  objective  is  to  determine 
ordering  policy  which  minimizes  the  cumulative  ex- 
pected costs.    The  problem  is  treated  under  instantan- 
eous delivery  assumption,  ahd  in  the  situation  where  a 
significant  time  lag  in  delivery  is  present. 
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Applied  Mathematics  and  Statistics  Labs. , 

Stanford  U.  ,   Calif. 
POLYA  TYPE  DISTRIBUTIONS  OF  CONVOLUTIONS, 
by  Samuel  Karlin  and  Frank  Proschan.    Technical 
rept.   no.    14  on  Contract  Nonr-225(28).    24  Aug  59, 
35p.   16  refs.  AD- 225  464. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  148  162 

New  classes  of  totally  positive  kernels  are  character- 
ized that  arise  from  summing  independent  random 
variables  and  forming  related  first  passage  time  dis- 
tributions.   A  general  theorem  is  obtained  which 
asserts  that  for  P(5lya  frequency  densities  of  a  given 
order,  the  probability  that  first  passage  into  the  set 
[X,  <3C>]  for  the  stochastic  process  of  successive  partial 
sums  occurs  at  the  n^*'  transition,  is  a  totally  positive 
function  in  the  variables  n,  x  of  the  same  order.    A 
different  kind  of  characterization  is  given  which  shows 
that  g(n,  x),  the  n-fold  convolution  of  a  P^lya  frequency 
density  of  order  k  extending  over  the  whole  real  line, 
does  not  possess  a  restricted  variation  limiting  prop- 
erty.   Various  applications  of  these  results  are  noted. 
A  number  of  totally  positive  functions  are  constructed 
by  forming  successive  convolutions  of  Polya  frequency 
densities  and  then  applying  the  general  theorem. 
Several  smoothening  properties  possessed  by  the 
kernel  f^"^  (x),  the  n-fold  convolution  of  f,   is  estab- 
lished when  it  defines  a  linear  transformation. 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
DISCRETE  LINEAR  PROGRAMMING,   by  Raoul  J. 
Freeman  and  John  G.   Hocking.    Sep  55,   Up.  Memo, 
rept.  no.   924. 
Order  from  LC  mi  $2.  40.  ph$3.  30  PB  149  994 

This  report  released  for  sale  to  the  public  31  Aug  60. 

The  question  of  obtaining  discrete  or  integer  solutions 
to  linear  programming  problems  is  attacked.   Starting 
from  the  continuous  solution,  a  procedure  isdevel* 
oped,  whereby  the  best  integral  solution  "near"  the 
continuous  solution  is  found,  and  then  a  method  is  in- 
dicated as  to  how  to  obtain  the  optimal  discrete  solu- 
tion from  that  point.    A  numerical  example  is  included 
to  illustrate  the  technique.    (Author) 


Brown  U.  [Div.  of  Applied  Mathematics]  Providence, 

R.   I. 
EXTENSION  TO  THEORY  OF  TIME  SERIES  ANAL- 
YSIS.   Quarterly  rept.   no.  6,   1  Nov-31  Jan  6<J,  on  Con- 
tract DA  36-039-SC-78130.    [i960]  2p.  ] 
Order  from  LC  ml$l.  80,  ph$l.  80                 P^  149  115 


Brown  U.  Div.  of  Applied  Mathematics,  Providence, 

R.  I. 
FREQUENCY   FUNCTIONS  OF  QUADRATIC  FORMS 
BY  CONVOLUTION,  by  W .  Frelberger,  and  C.  L 
C.  Kalkman.  Technical  rept.  no.  8  on  Contract 
DA  36- 039- sc- 78 130.   Jan  60,  9p.  DA-SC-78130/8: 
AD- 235  442. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  149  116 

A  mathematical  method  and  corresponding  computer 
program  are  described  for  the  evaluation  of  the  fre- 
quency function  of  a  quadratic  form  in  random  normal 
variables.  (Author) 


California  U.  ,  Los  Angeles. 
A  POSTERIORI  PROBABILITIES,  by  Wayne  E.   Smith. 
Rept.  on  Management  Sciences  Research  Proj.  [Con- 
tract Nonr- 223(02)]  3  Sep  58,  9p.  5  refs.    Research 
rept.  no.  54. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  831 

Each  time  a  person  carries  out  any  action,  he  is  forced 
to  to  make  at  least  an  implicit  estimate  of  probabilities 
connected  with  plausible  outcomes  of  his  action.    As  he 
carries  out  experiments  or  makes  observations,  his 
original  probability  estimates  change,  and  as  they 
change  he  may  vary  his  strategy.    The  explicit  purpose 
here  is  to  examine  the  nature  of  these  changes  (if  they 
are  rational)  and  to  examine  the  computational  impli- 
cations of  making  the  changes  quantitatively. 


California  U. ,  Los    Angeles. 
AN  A  POSTERIORI  PROBABILITY  METHOD  FOR 
TH^DETERMINATION  OF  THE   FUNDAMENTAL 
CONSTANTS  OF  ATOMIC  PHYSICS,  by  Wayne  E. 
Smith.    Rept.  on  Management  Sciences  Research  Proj. 
[Contract  Nonr- 223(02)1  10  Sep  58,  25p.  3  refs.    Re- 
search rep«.  no.  55. 
Order  frcwn  LC  mi$2.70.  ph$4.80  PB  148  832 

A  description  is  given  of  the  methods  of  a  posteriori 
probability  (as  outlined  in  PB  148  831)  as~applied  to 
the  determination  of  some  physical  constants.    A 
hypothesis  is  formulated  concerning  the  errors  in 
measurement  and  a  test  of  this  hypothesis  is  demon- 
strated.  After  rejecting  the  original  hypothesis  a  new 
hypothesis  is  formulated  involving  various  ]X)ssible 
distributions  of  the  errors  in  measurement  each  with 
an  a  priori  probability.   The  method  of  obtaining 
a  posteriori  probabilities  is  discussed,  the  procedure* 
followed  is  outlined,  and  the  a  posteriori  probabilities 
are  tested  for  sensitivity  to  tKe  assumed  values  erf 
various  parameters. 


California  U. ,   Los  Angeles. 
APPLICATION  OF  A  POSTERIORI  PROBABILITY  TO 
THE  ANALYSIS  OFHTHE  FREQUENCY  OF  DEMAND 
AND  TO  THE  EFFICIENT  MINIMIZATION  OF  A 
FUNCTION,  by  Wayne  E.  Smith.    Rept.  on  Manage- 
ment Sciences  Research  Proj.  [Contract  Nonr -223(02)] 
19  Sep  58,   17p.   10  refs.    Research  rept.  no.  56. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  833 

The  philosophy  and  method  of  a  posteriori  probability 
is  outlined.   The  analysis  of  the  frequency  of  demand 
is  considered  and  a  method  of  efficient  computational 
minimization  of  a  function  is  described  which  depends 
on  the  cost  of  the  computation  involved  in  evaluating 
the  function. 

California  U.  .   Los  Angeles. 
A  STABILITY  CRITERION  AND  ITS  APPLICATION 
TO  THE  COMPUTATION  OF  THE  ZEROS  OF  A 
POLYNCa^IAL,  by  E.   L.  Aparo.    Technical  rept.  on 
ONR  Contract.    11  Sep  58.   8p. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  839 

A  finite- iterative  procedure  is  described  for  the  com- 
putation of  real  and  complex  roots  of  a  polynomial  with 
real  coefficients.    It  is  valid  also  in  the  case  erf  multi- 
ple roots,  giving  each  root  repeated  as  many  times  as 
its  order  erf  multiplicity. 
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Carnegie  Inst,  of  Tech.  ,   Pittsburgh,   Pa. 
NOTES   ON  THE  USE  Of    F    IN  THE  ANALYSIS  OF 
VARIANCE  OF  ATTRIBUTES  DATA  AND  ON  THE 
TRANSFORMATION  OF  MEASUREMENTS  DATA  TO 
ATTRIBUTES  DATA,  by  pdwln  G.  Olds  and  John  S. 

on  Transformations  on  the 
tract  AF  33(616)3878. 
L  Technical  note  60-118. 

PB  161  943 


Lewis.  Kept,  on  Res  ear 

Analysis  at  Variance,  C 
May  60,  46p.  11  refs.  A 
Order  from  OTS  $1.  25 


The  distributions  of  test  «atistics,  corresponding  to 
F  and  %r/df,  for  s ingle -ftictor  experiments  when 
replications  are  Bernonill|  trials,  are  derived  for 


small -sample  cases.    TTit 


two  statistics  are  considered  when  nominal  percent- 


age points  are  to  be  used 


best  method  al  transforming  measurements  data  from 
a  two- factor  experiment  to  attributes  data  is  dis- 
cussed and  exemplified.    (Author) 


ibur;h 


Carnegie  Inst,  of  Tech. 

Administration,   Pitts 
RATIONAL   EXPECTATICJ^JS 
PRICE  MOVEMENTS   by 
search  memo.   no.  65  on 
dustrial  Operations,   Cont 
44p.   40  refs.  AD- 225  471 
Order  from  LC  mi  $3.  30,  bh$7.  80 


relative  advantages  of  the 


The  problem  of  finding  the 


Graduate  School  of  Industrial 
Pa. 

AND  THE  THEORY  OF 
Jfohn  F.  Muth.    ONR  Re- 
Manning  and  Control  of  In- 
1  act  Nonr- 760(01).   Aug  59, 

PB  148  170 


A  simple  explanation  is  presented  of  the  formation  of 
informed  predictions  of  fu  ure  events  (expectations). 
The  general  assumption  a  lied  the  rational  expecta- 
tions hypothesis,   is  that  tie  expectations  are  essen- 
tially the  same  as  the  pret  iction  of  the  relevant  eco- 
nomic theory.    To  show  thit  the  hypothesis  is  not  un- 


reasonable  it  is  applied  to 


the  theory  of  short- run 


commodity  price  movements  as  an  alternative  to  the 
cobweb  theorem.    The  theory  is  shown  to  have  a  supe- 


rior predictive  ability  and 


to  imply  the  cobweb  effect. 


The  theory  also  explains  tlie  behavior  and  economic 
effects  of  commodity  carryover,   which  is  not  possible 
with  the  cobweb  theory  in  its  original  form.    The 
rational  expectations  hypotiesis  is  stated  in  the  fol- 
lowing way:   The  expectaticns  of  firms  or  households 
(or  the  subjective  probabil  ty  distribution  of  outcomes) 
tend  to  be  distributed,  for  the  same  information  set, 
about  the  prediction  of  the  :heory  (or  the  objective 
probability  distribution  of  outcomes).    The  various 
forms  of  the  cobweb  theorem  are  summarized.    The 
hypothesis  is  used  to  expla  n  the  price  movements  in 
a  market  affected  by  curreit  production  and  consump- 
tion.   The  model  is  then  ex  ended  to  allow  for  inventory 
speculation.    The  empirica    implications  of  the  alter- 
native models  are  then  con  pared. 


Colorado  U.  ,   Boulder. 
ON  THE  CONVERGENCE  lOF  THE  EVEN  PART  OF 
CERTAIN  CONTINUED  FRACTIONS,   by  W.  J.   Thron. 
Kept,  on  Contract  AF  49(6i8)I00.    [1960]  8p.  4  refs. 
AFOSR-TN-60-764;  AD-24t)  163. 
Order  from  LC  mi$l.  80,   itijl.  80  PB  149  573 


Columbia  U.  ,   New  York. 
ABELIAN  EXTENSIONS  OP 
by  E.   R.   Kolchin.    Technical 
Nonr-266(57).    Oct  59,  21p 
Order  from  LC  mi$2.  70,  ph$4 


DIFFERENTL^L  FIELDS, 
rept.   no.   2  on  Contract 
5  refs.   AD-227  745. 
80  PB  149  853 


The  Galois  theory  of  differential  field  is  concerned 
with  strongly  normal  extensions  of  a  differential  field 
F  with  algebraically  closed  field  erf  constants  C  of 
characteristic  0.    A  strongly  normal  extension  of  F 
with  Galois  group  birationally  isomorphic  to  the  sub- 
group Gk  of  an  algebraic  group  G  defined  over  C,  or 
to  an  algebraic  subgroup  of  Gj^.   is  called  a  G-exten- 
sion  of  F.    The  strongly  normal  extensions  are  char- 
acterized which  are  A-extensions  for  some  abelian 
variety  A.    Such  an  extension  is  -called  an  abelian  ex- 
tension.   The  characterization  found  is  in  terms  of 
solutions  of  certain  kinds  of  differential  equations, 
and  generalizes  the  result  previously  discussed  for 
the  case  in  which  the  extension  is  of  transcendence 
degree  1,  i,  e. ,  A  is  of  dimension  1. 


Columbia  U. ,  New  York. 
MARKOV  RENEWAL  PROCESSES:  DEFINITIONS 
AND  PRELIMINARY  PROPERTIES,  by  Ronald  Pyke. 
Rept.  on  Contract  Nonr-266(59).    3  Oct  59,  31p. 
12  refs.   CU-10-59-NONR-26o<59)  MS;  AD-227  271. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  852 

The  definition  of  and  some  preliminary  results  are 
presented  on  Markov  renewal  processes  and  semi- 
Markov  processes.   The  close  relationship  between 
these  2  types  of  processes  is  described.   The  concept 
of  regularity  is  introduced  and  characterized.    A 
classification  of  the  states  of  a  Markov  Renewal  proc- 
ess is  described  and  studied.   (Author) 


Columbia  U.  ,  New  York. 
A  STORAGE  MODEL  FOR  CONTINUOUS  INFINITELY 
DIVISIBLE  INPUTS  OF    'POISSON"  TYPE,   by  J.  Gani 
and  N.   U.   Prabhu  (Karanatak  U. ).   Rept.  on  Contract 
Nonr-266(59)    [1959]  26p.    13  refs.   CU-4-59-Nonr- 
266(59)MS,   AD-216  578. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  146  413 

This  work  considers  a  dam  subject  to  steady  release, 
and  with  continuous  inputs  having  infinitely  divisible 
distributions  of  the  'Poisson'  type.   The  properties  of 
such  inputs  are  specified,   and  an  integro -differential 
equation  for  the  distribution  function  F(z,  t)  of  the  dam 
content  Z(t)  at  time  t  is  derived.    Using  Laplace - 
Slieltjes   transforms,  a  general  equation  is  obtained 
for  F(z,  t)  in  terms  of  the  input  distribution,   and  the 
probability  of  emptiness  F(0,  t)  of  the  dam.   The  prob- 
ability distribution  for  the  'wet  period'  T  is  also  found. 
and  its  relation  to  F(0,  t)  established;  the  first  passage 
problem  for  Z(t)  is  then  examined. 


Control  Systems  L^b. ,  U.  of  Illinois,  Urbana. 
SAMPLING  DISTRIBUTION  OF  THE  AUTOCORRE- 
LATION AND  POWE'r  SPECTRUM  FUNCTIONS,  by 
Leroy  Augenstine.    Rept.  on  Contract  DA  36-039-sc- 
56695.    Jan  57.  34p.  10  refs.    Rept.  no.  R-78; 
AD- 157  257. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  399 

Copenhagen  U.   (Denmark). 
ON  CERTAIN  CONVERGENCE  PROPERTIES  FOR 
SEQUENCES  OF  INDICATORS,   by  O.   Barndorff- 
Nielsen.    Technical  scientific  note  no.   2  on  Contract 
AF  61(052)42.    19  Dec  59,   14p.  2  refs.   AFOSR-TN- 
60-235. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  149  580 
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This  note  contains  some  investigations  of  the  connec- 
tion between  convergence  properties  for  sequence  of 

indicators  Ij,   lo \^.   •••  and  certain  of  their 

subsequences.    An  indicator  is  a  random  variable 
assuming  only  the  values  0  and  1.    The  main  result 
is  Theorem  1,  from  which  it  follows  that  the  random 
variable 

1,   ^  l2^    ...     ^In" 


n 


converges  weakly  (or  in  distribution)  if  and  only  if 

D. 


'k    ^    'k    ^ 


Jl 


II 


is  a 


converges  weakly,  where  lu  ,   Ir.  ,   . 

Kl  K2 

"not  too  thin"  subsequence  of  Ij,   I2,  . . .%  In.  .  •  •  • 
The  results  are  applied  to  the  question  of  the  asymp- 
totic behavior  erf  the  number  of  positive  sums  of  ran- 
dom variables.   (Author) 


Digital  Computer  Lab.  ,   U.   of  Illinois,   Urbana. 
THE  USE  OF  CHEBYSHEV  MATRIX  POLYNOMIALS 
IN  THE  ITERATIVE  SOLUTION  OF  LINEAR  EQUA- 
TIONS COMPARED  TO  THE  METHOD  OF  SUC- 
CESSIVE OVER  RELAXATION,  by  Gene  Howard 
Golub.    (Doctoral  thesis).    Rept.  on  Contract  N[6]ori- 
07130.    16  Mar  59,   137p.  9  refs.   Rept.  no.   85. 
Order  from  LC  mi$6.  90,  ph$21.  30  PB  148  792 

Contents: 

On  averaging  processes 

A  modification  of  the  averaging  methods 

The  numerical  behavior  of  the  generated  sequences 

A  numerical  example 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics ,  U.  of  Maryland,  College  Park. 
BOUNDS  FOR  EIGENVALUES  AND  THE  METHOD 
OF  INTERMEDIATE  PROBLEMS,  by  Alexander 
Weinstein.   Rept.  on  Contract  AF  49>(638)228.  July  60, 
26p.  16  refs.  Technical  note  BN-212;  AFOSR-TN- 
60-722.  AD- 239  532. 
Order  from  LC  mi$2.70,  ph$4.80  PB   149  100 

This  paper  amplifies  the  contents  of  a  lecture  given  in 
June  1960  at  the  International  Symposium  on  Partial 
Differential  Equations,  Mathematics  Research  Center, 
University  of  Wisconsin.   The  p>aper  gives  an  analysis 
of  some  recent  developments  in  the  theory  of  eigen- 
values .  (Author) 


Johns  Hopkins  U.,  Baltimore,  Md. 
ON  SOLUTIONS  OF  THE  HELMHOLTZ  EQUATION 
IN  EXTERIOR  DOMAINS,   by  Philip  Hartman  and 
Calvin  Wilcox.    Technical  note  no.   16  on  Contract 
AF  18(603)41  and  DA  11-022-ORD-2059.    May  60,  38p. 
20  refs.  AFOSR-TN-60-582,  AD- 239  065. 
Order  from  LC  $3.  00,  ph$6.  30  PB  148  930 

This  paper  is  concerned  with  the  set  of  solutions 
W^  of  (1)  AV  ♦  V  -  0  defined  on  a  part  of  Euclidean 
space  Ep,  p^2,  containing  some  region  |x|  >P(^0) 
and  subject  to  the  Herglotz  condition  (2)  lim  sup 

''^  X<|x|<r  |V(x)|2dx<«asr^«t>. 


Liege  U.  (Belgium). 
RESEARCH  IN  HYPERBOLIC  DIFFERENTIAL  EQUA- 
TIONS, by  Florent  J.  Bureau.  Annual  summary  rept. 
on  Contract  AF  61(052)86.    15  Mar  60,  4p.  AFOSR- 
TN-60-677. 
Order  from  LC  mijl  .80,  ph$l  .80  PB  149  585 


Lockheed  Aircraft  C^p. ,  Sunnyvale,  Calif. 
A  GEOMETRICAL  APPROACH  TO  THE  SECOND- 
ORDER  LINEAR  DIFFERENTIAL  EQUATION,  by 
CM.  Petty.   Technical  rept.  on  Mathematics. 
June  60,  56p.  10  refs.    LMSD-288250. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  149  892 

The  strength  of  various  assumptions  on  the  properties 
of  the  solutions  of  the  linear  differential  equation 
U  •♦•  R(t)  u  ■  0  are  studied.   A  close  relationship  is 
established  with  a  partial  differential  system,  in  the 
context  of  which  is  found  a  convenient  setting  for  the 
theorems  and  piroofs  of  the  studies.   Non- oscillatory 
equations  are  discussed  separately.   The  major  ana- 
lytic relations  are  derived,  and  the  major  geometrical 
tools  are  developed.   A  surprisingly  close  relationship 
is  established  connecting  the  differential  equation 
introduced  with  the  geometry  of  the  Minkowski  plane. 
The  major  results  in  a  possible  classification  theory 
are  derived,  with  proofs  drawing  heavily  on  the  ana- 
lytic and  geometrical  tools  previously  discussed. 
(Author) 


Michigan  State  U.  [East  Lansing] 
NONPARAMETRIC  TESTS  FOR  LOCATION  AND 
SCALE  PARAMETERS  IN  A  MIXED  MODEL  OF 
DISCRETE  AND  CONTINUOUS  VARIABLES.    I,  by 
Shashikala  Sukhatme.    Interim  technical  rept.  no.   16 
on  Research  in  Multivariate  Analysis,   Contract 
DA  20-018-ORD- 14735.    8  Mar  60,   34p.   18  refs. 
OOR  rept.    1840.  14-M;  AD-235  464. 
Order  from  LC  mi$3.  00,   ph$6.  .30  PB  148  509 

Let  Zi Z^i-   where  Zj  =(Xi,  Yj),   be  N  independ- 
ent observations  from  a  bivariate  distribution. 
Assume  that  the  random  variable  X  takes  only  two 
values,   1  and  0,  with  P(X  =1)  =p  and  P(X  =  0)=l-p  =q. 
Lf t  the  conditional  distribution  of  Y,  given  X=  j 
(j  -0,  1),  be  P(Y<  y  I   X=j)  =  Fj  (y).    The  hypothesis 
H:  Fi  =  Fo  is  tested  against  the  alternative  A:  Fj^Fq. 


Michigan  State  U.  [East  Lansing] 
NONPARAMETRIC  TESTS  FOR   LOCATION  AND 
SCALE  PARAMETERS  ON  A  MIXED  MODEL  OF 
DISCRETE  AND  CONTINUOUS  VARIABLES,   II,  by 
Shashikala  Sukhatme.    Interim  technical  rept.  no.   17 
on  Research  in  Multivariate  Analysis,  Contract  DA  20- 
018-ORD- 14735.    16  Mar  60,    lip.   3  refs.   OOR-rept. 
1840.  15- M;  AD-235  503. 
Order  from  LC  mi$2.  40,  ph$3.  .30  PB  148  510 

A  rank  test  for  dispersion  and  a  two- sample  run  test 
are  discussed  in  connection  with  the  nonparametric 
tests  for  location  and  scale  parameters  in  a  mixed 
model  of  discrete  and  continuous  variables.    (Author) 
(See  also  PB  148  509) 
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Michigan  U.   Research  List.  .  Ann  Arbor. 
ABSOLUTELY  CONVERGENT  POWER  SERIES,  by 
F.  BagemihJ  and  G.  Piranjan.    Technical  note  on  Con- 
tract AF  49(638)633.    Junei60,   12p.  6  refs.  2913-2-T- 
AFOSR-TN-60-574.  AD-2^9  274. 
Order  from  LC  nil$2.  40.  ph$3.  30  PB  148  799 

It  has  been  known  for  somfe  time  that  power  series 
exist  that  map  the  unit  cir|:le  C  onto  a  Peano  curve  and 
that  converge  absolutely  oji  C.    The  present  note  ex- 
hibits a  new  example  whic|i  has  the  additioqal  property 
that  it  maps  the  unit  disk  0  onto  a  Riemann Surface  of 
finite  area.    The  note  also  shows  chat  it  is  possible  for 
a  power  series  to  converge  absolutely  on  C  and  to  map 
C  onto  a  Jordan  curve  that  ^as  both  rectifiable  and 
nonrectifiable  arcs.    A  nuriiber  of  unsolved  problems 
are  stated,    (Author) 


Minnesota  U. ,  Minneapolis. 
CONTRIBUTIONS  TO  THeT  THEORY  OF   RANK 
ORDER  STATISTICS:  COMPUTATION  RULES  FOR 
PROBABILITIES  OF   RANK  ORDERS,  by,L  Richard 
Savage.    Technical  rept.  no.  9  on  Contract  Nonr- 
2582(00).    1  Sep  59.  4p.   3  refs.  AD- 220  766. 
Order  from  LC  mi$l.  80,  pti$l.  80  PB  148  912 

Rules  are  given  for  computmg  the  probabilities  of 
rank  orders  for  the  1-  and  2-sampIe  problems.    For 
the  1-sample  problem,  the  rule  permits  the  compu- 
tations for  samples  of  size  n  from  the  results  with 
samples  of  n  ,»•  1.    For  the  2-sample  problem  the  rule 
permits  the  computations  for  samples  of  size  m  and 
n  from  the  results  with  samples  at  m  t  I  and 
n  (m  and  n  f  I),    Most  computations,  done  analyti- 
cally, are  built  up  from  smaller  to  larger  sample 
sizes  and  the  results  have  limited  value,  e.g. ,   in 
checking  numerical  work.    For  Monte  Carlo  sampling, 
there  is  no  reason  for  starting  with  the  smaller 


samples.   (Author)  (See  alsc 


PB  148  911) 


THEORY  OF   RANK 
TWO- SAMPLE  CEN- 
Rao  (Indiana  U. ), 


Minnesota  U. ,  Minneapoli 
CONTRIBUTIONS  TO  THE 
ORDER  STATISTICS;   THE 
SORED  CASE,  by  U.  V.   R. 

L   R.  Savage,  and  M.  Sobel  (BeH  Telephone  Labs. ). 
Technical  rept.  no.  8  on  Contract  Nonr -2582(00), 
1  Sep  59,    19p.  4  refs.  AD- 2  20  765. 
Order  from  LC  mi$2.  40,  ph$3, 30  PB  148  911 

Rank  order  theory  is  develo|)ed  for  the  2-sample 
problem  in  which  censoring  jof  the  observations  has 
occurred,  i,  e. ,  not  all  of  th^  random  variables  are 
observed.    The  rank  orders  tore  not  all  equally  likely 
under  the  null  hypothesis  and  thus  the  likelihood 
ratios  of  rank  orders  are  coiisidered.    In  applying  the 
results  of  this  paper,  there  js  a  strong  analogy  to  se- 
quential analysis.    The  censt^ring  scheme  procedure 
corresponds  to  the  stopping  rule  and  in  both  cases  the 
terminal  decision  procedure  is  based  on  the  likelihood 
ratio.    The  detailed  applications  are  not  given  of  the 
present  theory  to  either  thos^  procedures  or  the  new 
ones  introduced  here.  (Authdr)  (See  also  PB  144  399) 

Minnesota  U.  [Minneapolis] 
NOTE  ON  THE  TENSOR  PR3DUCT  OF  BANACH 
^t*^5?iV^^'  ^y  B.  R.  Gelbaufi.    Rept.  on  Contract 
AF  49(638)526.    18  June  60,  i.  3  refs  .  AFOSR-TN- 
60-673;  AD- 239  606. 
Order  from  LC  mi$l  .80,  ph$|l  .80  PB   149  076 


The  relation  between  the  maximal  ideal  space  of  a 
tensor  product  of  Banach  algebras  and  the  Cartesian 
product  of  the  maxima  ideal  spaces  of  the  algebras  is 
investigated  from  the  standpoint  of  the  kernal-hull 
topologies  .  (Author)  (See  also  PB  135  361) 


Minnesota  U.   School  of  Business  Administration, 

Minneapolis. 
SOME  PROPERTIES  OF  THE  SPEARMEN  ESTIMA- 
TOR  IN  BIOASSAY.  by  Byron  William  Brown.  Jr. 
Technical  rept.   no.  6  on  Contract  Nonr- 2582(00). 
1  June  59,   107p.   31  refs. 
Order  from  LC  miJ5.  70.  ph$16.  80  PB  146  965 

This  paper  presents  an  evaluation  of  the  Spearman  es- 
timator, a  non  parametric  estimator  of  >l 


Naval  Ordnance  Lab.  ,   White  Oak    Md 
BOUNDS  FOR  EIGENVALUES  OF  THE  FREE  AND 
FIXED  MEMBRANE  BY  FINITE  DIFFERENCE 
METHODS,   by  B^rt  Hubbard.    31  May  60.   54p.  76  refs 
NAVORD  rept.   6874. 
Order  from  OTS  $1.  50  PB  161  940 

This  paper  gives  explicit  upper  and  lower  bounds  for 
the  eigenvalues  of  both  the  free  and  fixed  membrane 
problems  in  terms  of  the  eigenvalues  of  analogous 
finite  difference  problems.    In  each  case  the  difference 
between  the  upper  and  lower  bounds  is  of  the  order  <rf 
the  mesh  width.    (Author) 


r 
Polytechnic  Inst,  of  Brooklyn,  N.  Y 
APPROXIMATIONS  IN  VARIATIONAL  PROBLEMS,  by 
Lu  Ting.    Rept.  on  Contract  AF  49(638)445.   July  60, 
19p.  5  refs.    PIBAL  rept.  no.  610;  AFOSR  TN-60-789 
Order  from  LC  mi$2.40,  ph$3.  30  PB  149  899 

If  there  are  small  terms  (erf  the  order  £<<!)  in  the 
functional  and/or  in  the  accessory  equation,  the  ex- 
treme of  the  functional  taking  into  account  the  first 
order  effect  of  those  small  terms  can  be  obtained  by 
the  following  procedure.   The  Euler  equation  or  equa- 
tions are  approximated  by  omitting  the  small  terms. 
The  solution  of  the  approximate  Euler  equation  sub- 
jected to  the  exact  accessory  equations  is  then  ob- 
tained.   With  this  solution,  the  value  of  the  functional 
evaluated  without  omitting  any  term  differs  from  the 
tri-e  extreme  by  the  order  of  c2     -j^jg  statement  is 
applied  to  the  problem  of  optimum  rocket  trajeaory. 
It  18  concluded  that  the  relative  simple  solution  of 
Dommasch  and  Barron  does  yield  the  correct  optimum 
value  taking  into  account  the  first  order  effect  of 
aerodynamic  forces  and  that  of  the  variation  of 
gravitational  and  centrifugal  forces  due  to  elevation 
(Author) 


Princeton  U. ,  N.  J, 
NONLINEAR  DIFFERENTIAL  EQUATIONS  AND 
NONLINEAR  OSCILLATIONS,  by  S.  Lefschetz.   Final 
-rept.  for  15  Aug  46-30  Sep  59  on  Contract  Nonr- 
1858(04),    [1959]  34p.  25  refs. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  148  601 

Reviews  the  papers  and  personnel  associated  with  the 
project. 


608 


RIAS.  Baltimore,  Md, 
ON  THE  METHOD  OF  AVERAGING,  by  J.  K,   Hale. 
Rept.  on  Contract  AF  49(638)382.    May  60,   17p.  9  refs. 
Technical  rept.  60-13;  AFOSR- TN-60-270. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  658 

The  method  of  averaging  of  van  der  Pol  was  devised  to 
obtain  jseriodic  and  almost  periodic  solutions  of  quasi- 
linear  systems  of  differential  equations.    A  theorem  is 
stated  for  a  particular  case  where  this  method  has  been 
justified  mathematically  and  an  example  is  given  to 
illustrate  the  results.    (Author) 


Rice  Inst..  Houston.  Tex. 
A  FLUX  INTEGRAL  FOR  FUNCTIONS  WHICH  HAVE 
HARMONIC  SUPPORT,  by  Guy  Johnson.    Rept.  on  Con- 
tract AF  49(638)632.    20  Apr  60,  38p.  19  refs. 
AFOSR -TN -60-444. 
Order  from  LC  mi$3.00.  ph$6.  30  PB  148  975 

A  flux  integral  for  functions  which  have  harmonic  sup- 
port is  defined  and  its  validity  on  rectifiable  curves 
is  established.  A  Gauss  theorem  yielding  the  mass 
distribution  for  a  logarithmic  potential  of  this  class 
is  shown  to  be  valid  for  a  domain  whose  boundary 
consists  of  a  finite  set  of  rectifiable  Jordan  curves. 
(Author) 


Rutgers  State  U.  ,   New  Brunswick.  N.   J. 
DIFFERENTIAL  FORMS  OF  BOUNDED  p- VARIATION, 
by  Victor  L.  Shapiro.    Rept.  on  Contract 
AF  18(600)1595.    7  July  60.  27p.  6  refs.   AFOSR-TN- 
60-759. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  910 


Stanford  Electronics  Labs.  .  Stanford  U.  ,  Calif. 
A  GENERALIZATION  OF  THE  SAMPLING  THEOREM, 
by  D.  A.   Linden  and  N.  M.   Abramson.    Rept.  on  Con- 
tract Nonr-225(44).    28  Aug  59.   Up.  6  refs.   Techni- 
cal rept.   no.   1551-2;  AD- 225  884. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  188 

The  sampling  theorem  for  bandlimited  functions  allows 
one  to  reconstruct  exactly  a  function  containing  no  fre- 
quencies higher  than  W  cycles  per  sec.  given  the  values 
of  the  function  at  equispaced  sampling  points  1/2W  sec 
apart.    This  theorem  is  generalized  to  allow  recon- 
struction, given  the  values  of  the  function  and  its  first 
R  derivatives  at  equispaced  sampling  points,  (R+1)/2W 
sec  apart.    For  large  R,  the  R-derivative  expansion 
approaches  a  Taylor's  series  weighted  by  a  Gaussian 
density  about  each  sample  point.    (Author) 


Statistical  Lab.  ,  Case  Inst,  of  Tech. ,  Cleveland 
Ohio. 

PERCENTILES  OF  THE  BINOMIAL  DISTRIBUTION, 
by  F.  C.  Leone,  G.  E.  Haynam  and  others.  Rept.  on 
Contract  AF  49(638)361 .  June  60.  37p.  12  refs 
AFOSR-[TN]-60-620;  AD-239  715. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  078 

Tables  of  percentiles  of  the  binomial  distribution  for 
sample  sizes  n  =  10(5)100  and  q=  0.0025.  0.005,  0.01 
0.025.  0.05,  0.1,  0.9.  0.95.  0.975.  0.99.  0.995, 
and  0.9975,  are  presented.  A  brief  discussion  is 


given  of  the  methods  of  evaluating  percentage  points 
of  the  binomial  distribution,  including  the  use  of  these 
and  other  related  statistical  tables  .  Some  applications 
of  the  tables  are  mentioned.   These  include  sampling 
and  life-testing  problems  and  an  example  of  the  use 
of  the  tables  in  theoretical  work .  (Author) 


Statistical  Techniques  Research  Group,  Princeton U 
N.J. 

A  SURVEY  OF  SAMPLING  FROM  CONTAMINATED 
DISTRIBUTIONS,  byj.  W.  Tukey.  Technical  rept. 
no.  33  on  Contract  DA  36-034-ORD-2297.   Dec  59 
75p.  48  refs.  OOR  rept.  1715. 32-M;  AD-230  215.' 
Order  from  LC  mi$4.50.  ph$12.30  PB  148  434 


Virginia  Agricultural  Experiment  Station, 

Blacksburg. 
A  SHORT  TABLE  OF  THE  HYPERGEOMETRIC 
FUNCTION  qFi  (c;x)byj.  Edward  Jackson.   Tech- 
nical rept.  no.  8  on  The  Development  of  Statistical 
Methods  for  Experimental  Designs  in  Quality  Control 
and  Surveillance  Testing,  Contract  Nonr -2352(01). 
June  59,  7p.  2  refs. 
Order  from  LC  mi$1.80,  ph$1.80  PB  146  405 


Washington  U.  ,   Seattle. 
DEFORMATION  THEORY  OF  COMPLEX  MANIFOLDS, 
by  Alfred  Frdlicher,   Edward  T.   Kobayashi,  and 
Albert  Nijenhuis.    Technical  rept.   no.   10  on  Contract 
Nonr-477(15).    15  Oct  59,   152p.  23  refs.  AD-233  802 
Order  from  LC  mi  $7.  50.  ph$24.  30  PB  149  868 

Contents: 

Introduction  to  complex  structures 

Vector  forms  in  differential  geometry 

The  Dalbeault  and  GLA-cohomology  groups 

Deformation  of  complex  structures 

The  concept  of  F-relatedness 

CMferentiable  families  of  complex  structures 


Washington  U.",  Seattle. 
INVAR lANCE  OF  VECTOR   FORM  OPERATIONS 
UNDER  MAPPINGS,  by  Alfred  Frolicher  and  Albert 
Nijenhuis.    Technical  rept.   no.  9  on  Contract  Nonr- 
477(15).    15  Oct  59.  40p.   9  refs. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  149  498 


Yale  U.  ,  New  Haven,  Conn. 
THE  INVERSE  FUNCTION  THEOREM  IN  BANACH 
ALGEBRAS,  by  Einar  Hille.    Rept.   no.    1  on  Contract 
AF  49(638)224.    Apr  59,    lip.   3  refs.    AFOSR  TN-59- 
330;  AD-213  651. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  450 

This  report  contains  a  proof  of  the  inverse  function 
theorem  formulated  for  Frechet  analytic  functions  with 
domain  and  range  in  a  Banach  algebra.    A  complex  pa- 
rameter a  is  introduced  in  the  function  and  the  inverse 
function  is  obtained  as  a  power  series  in  a.    The  pro- 
cedure makes  it  possible  to  use  Cauchy's  method  of 
Calcul  des  limites  for  the  convergence  proof.    (Author) 


609 


^i 


J 


MATHEMATICS 


Compufing  Devices 


Army  Signal  [Research  ^nd  Development  Lab.] 

Fon  Monmouth.  N.  J 
METHODS  FOR  OBTAINlhC 
CHAINS,  by  Bernard 
30  June  57.  I8p.  8  refs 
AD- 143  540. 
Order  from  LC  mi$2.40. 


Lipp?l 


ph$3.30 


Two  methods  are  described 
complete  digital  chains  (c  la 
contain  all  the  possible  permutations 
symbols  taken  ji  at  a  time 
tation  method  for  complet 
sible  engineering  applications 
considered. 


Computation  Lab.  ,  Harvb 
DESIGN  AND  OPERA TIO^ 
ING  MACHINERY,  by  Hov4a 
no.  38,  10  Feb- 10  May  55 
33<038)9461.  [1955]   157p. 
Order  from  LC  mi$7.50, 


rd  U . ,  Cambridge ,  Mass  . 
OF  DIGITAL  CALCULAT 
rd  Aiken.   Progress  rept. 
on  Contract  AF 

2  refs  .  AD-62  231 . 
)h$24.30       PB  150  300 


This  repon  released  for  sile  to  the  public  19  Sep  60 


res  I 
cf 


This  report  contains  the 
pleted  on  the  Mark  1  and 
coordinate  determination 
fjhotographs  is  discussed, 
tion  of  a  non- linear  eigenv  i 
The  solution  of  nineteen  li 
ential  equations  with  two 
reported . 


Dunlap  and  Associates, 
HUMAN  DECISION  MAKINb 
SURVEILLANCE  SYSTEMi 
Richard  L.  Crittenden  and 
no.   1  on  Contract  AF  1 
471  refs.    DA  rept.   no.  30C 
Order  from  LC  mi$6.  30, 


review 


e<:ti\ 


This  report  presents  a 
decision  making.   The  obj 
(1)  to  describe  some  of  the 
tion  now  available  in  the 
perimental  psychology,  soci 
search;  (2)  to  identify  areas 
tion  on  human  decision  ma 
come  human  decision  ma 
practical  importance  for 
in  those  situations  where 
the  fullest  extent.   These 
consider  as  far  as  pxjssible 
making  that  humans  must 
lance.   (Author) 


ari^a 


king 


COMPLETE  DIGITAL 
and  Irving  J.  Epstein, 
echnical  memo.  no.M-185Q 


PB  149  383 


and  proved  for  obtaining 
in  coded  sequences  which 

of_g  kinds  of 
A  generalized  permu- 
chains  is  also  given.  Pos- 
for  chain  codes  are 


ults  of  computations  com- 
rk  IV  Calculators  .  The 
ground  points  on  aerial 
A  mathematical  descrip- 
lue  problem  is  presented, 
tear  second  order  differ- 
p^int  boundary  conditions  is 


Itic,  Stamford,  Conn. 

AS  RELATED  TO  AIR 
by  Andrew  P.  Chenzoff, 
others.   Technical  rept. 
9(60|l)6l64.    10  June  60,   128p. 
-1;  AFCCDD-TR-60-25. 
19.80  PB  149  215 


pi$l 


of  the  literature  on 
ves  of  this  survey  were: 
decision  making  informa- 

s  of  mathematics,  ex- 
iology  and  systems  re- 
for  further  experimenta- 
ng.    For  many  years  to 
will  remain  of  great 
miny  kinds  of  decisions  even 
machines  are  being  used  to 
iments  will  therefore 
those  aspects  of  decision 
uiidertake  in  air  surveil- 


experi 


Electronics  Research  Lab. ,   U.  of  California, 
Berkeley. 

recent' ADVANCES  IN  THE  FIELD  OF  SAMPLED 

DATA  AND  DIGITAL  CONTROL  SYSTEM,   by 

E.   LJury.    Rept.  on  Contract  AF  18(600)1521. 

20  Oct  59,  39p.  49  refs.   Series  no.  60,   issue  no. 

256;  AFOSR-TN-59-1017;  AD-233  272. 

Order  from  LC  mi  $3.  00,  ph$6.  30  PB  146  738 

Theoretical  aspects  are  described  of  the  progress 
made  in  the  field  of  Sampled- Data  and  Digital  Control 
Systems  during  the  last  few  years.    The  material  is 
classified  into  the  following  major  topics:  (1)  linear 
theory,  (2)  statistical  theory,   (3)  nonlinear  theory, 
(4)  time- varying  theory,  and  (5)  digital  control  sys- 
tems.   These  topics  are  briefly  described  and  methods 
of  analysis  and  design  with  their  major  purposes  and 
achievements  are  enumerated.    Each  category  is 
documented  with  a  brief  list  of  references  which  might 
serve  as  a  quick  aid  to  new  investigators  in  this  field. 
A  brief  survey  of  digital  control  systems  is  discussed, 
and  it  is  indicated  how  the  above  mentioned  topics  can 
be  extended  to  these  systems.    (Author) 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,   Calif. 
MATHEMATICAL  NEUROPHYSIOLOGY,   by 
J.   D.  McKnight,  Jr.   Technical  memo.   Oct  59, 
LMSD-2F8038;  AD-227  196. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  941 
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The  purpose  was  to  abstract  the  essential  mathemati- 
cal elements  of  the  classical  studies  made  since  the 
mid-thirties  by  various  researchers  and  to  extend  and 
elaborate  these  elem    its  where  possible  and  expedient. 


Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
COMMON  PROGRAMMING  LANGUAGE  TASK 
PART  11.   AUTOMATIC  CODE  TRANSLATION  SYS- 
TEM (ACT),  byA.  W.  Holt,  W.J.  Turanski,  and 
D.  L.  Meginnity.    Final  rept.  for  1  May  58-30  June  59 
on  Project  ADAR.  Task  D,  Contract  DA  36-039-sc- 
75047.    31  July  59,  143p.  AD59UR1 ,  v .  4A . 
Order  from  LC  mi$7.20,  ph$22.80  PB  149  394 

The  study  is  divided  into  four  ponions.the  first  three 
of  which  are  directly  concerned  with  the  ACT  system, 
while  the  founh  (Appendix)  is  an  example  of  a 
specialized  code-  Symbolic  Logistico- Administrative 
Code  (SLAG).  TTie  sections  are  concerned,  respec- 
tively, with  a  general  description  of  the  Automatic 
Code  Translation  System  (general  purpose  allocation 
interpreter  and  "core  library",  etc),  a  description 
of  the  allocation  interpreter,  and  a  discussion  of 
Canonical  Form.  The  SLAG  System,  which  comprises 
the  Appendix,  has  a  direct  relation  with  the  section 
on  Canonical  Form    f Author) 


Moore  School  of  Electrical  Engineering,  U,  of 

Pennsylvania,  Philadelphia. 
INFORMATION  RETRIEVAL  AND  THE  DESIGN  OF 
MORE  INTELLIGENT  MACHINES,  by  Harry  J. 
Gray,  Jr.  ,  Oliver  Aberth  and  others.    Final  rept.   for 
1  May  58-31  June  59,  on  Project  ADAR,  Task  E,  Con- 
tract DA  36-039- sc- 75047.  31  July  59.  216p.    15  refs. 
AD59UR1,  V.  5;  AD- 235  999. 
Order  from  LC  mi$9.  60,  ph$33.  30  PB  149  395 
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In  order  to  reduce  the  requirements  on  the  personnel 
who  use  data  processing  systems,  the  systems  should 
be  designed  to  have  more  intelligence.    From  study  of 
human  processes,  a  multiple  list  structure  for  infor- 
mation is  proposed  and  studied.    When  applied  to  an  in- 
formation retrieval  problem,  it  is  found  to  be  up  to 
30,000  times  faster  than  conventional  techniques.    Re- 
sults of  investigations  into  the  design  of  an  optimized 
system  are  given.    It  is  shown  that  the  multiple  list 
structure  can  perform  with  greater  efficiency  all  that 
the  Newell- Simon  IPL  can.    Techniques  are  explored 
for  the  retrieval  of  information  having  descriptors 
which  are  not  the  same  as  those  under  which  the  item 
was  filed.    Results  of  a  study  of  the  nervous  systems 
arc  given  leading  to  specification  of  a  parallel-access 
information  bank  which  may  be  more  efficient  than  the 
multiple  list  structure.    Finally,   some  results  of  psy- 
chological experiments  on  human  beings  are  success- 
fully predicted  from  the  theory  of  the  multiple  list 
structure.    (Author) 


Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
HUMAN  FACTORS  AFFECTING  CONSOLE  DESIGN 
IN  THE  FIELDATA  SYSTEM,  by  Charles  F.  Hoban, 
R.  Omer  Lucier,  and  R.   Flood.    Final  rept.  for 
1  May  58-30  June  59  on  Project  ADAR,  Task  B,  Con- 
tract DA  36-039- sc-75047.    31  July  59,   41p.    1  ref. 
AD59UR1,  v.  2;  AD- 235  998. 
Order  from  LC  mi$3.  30,  ph$7.  80         PB  149  392 

The  role  of  human  factors  in  system  development  in 
general,  with  particular  reference  to  their  treatment 
in  the  Army  FIELDATA  system,  is  studied.    The  con- 
soles of  the  computer  family  being  designed  for  the 
Signal  Corps  are  then  analyzed  in  detail  as 
man/ machine  interface.    The  limited  capacity  of  the 
Signal  Corps  for  human  factors  studies,  together  with 
their  methods  of  compensating  for  this  lack,  are  noted 
and  discussed.    A  critical  examination  is  given  of  the 
parallel,   rather  than  sequential  development  plan  that 
has  been  adopted  in  the  FIELDATA  system.    On  the 
basis  of  observations  made  during  visits  to  the  pro- 
ducers of  the  FIELDATA  equipment,  console  design  in 
this  family  is  discussed.    Some  of  the  problems  ana- 
lyzed include  invariances  in  logic  and  console  topo- 
graphy of  different  computers,  and  the  complexities  of 
a  multifunctional  console.    Among  the  sjjecific  recom- 
mendations for  improved  console  design  are  arable 
numeral  keyboards,   redundant  state- indicators  and 
mechanical  guards.    (Author) 


Moore  School  of  Electrical  Engineering,  U.  of 

Pennsylvania,  Philadelphia. 
WHAT  IS  A  CODE?  by  G .  W .  Patterson, 
W.  1.  Landauer,  and  E.  J.  Parker.   Final  rept.  for 
1  May  58-30  June  59  on  Project  ADAR,  Task  F,  Con- 
tract DA  36- 039- sc-75047.   31  July  59.  43p.  12  refs 
AD59UR1,  V.  6.  AD-236  000. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  396 

This  study  involves  the  definition  of  the  word  "code", 
and  the  word's  relation  to  current  meanings  .   It  also 
'l^fines  syntactical  subbases,  syntactical  bases,  and 
it  explains  the  formalized  mathematical  model  of 
rules  for  forming  expressions  from  these  characterSj 
known  as  a  concatenation  algebra .   A  code  is  a  non- 
singular  transformation  from  a  syntactical  base  into 


another  syntactical  base,  and  one  that  is  effectively 
calculable.  The  process  of  coding  is  that  of  finding 
the  expression  in  the  code  language,  and  decoding  is 
the  inverse  action  -  both  of  which  must  be  capable  of 
being  programmed  on  a  computer.  (Author) 


National  Bureau  of  Standards,  Washington,   D.  C. 
TRANSISTORIZED  BUILDING  BLOCKS  FOR  DATA 
INSTRUMENTATION,  by  J.  A.  Cunningham  and 
R.  L.  Hill.   Sep  60,  74p.  2  refs.  Technical  note  68. 
Order  from  OTS  $2.  00  pB  161  569 

The  National  Bureau  of  Standards  has  developed  a 
number  of  modular  transistorized  digital  circuits  that 
have  been  used  in  automatizing  many  data  recording 
and  preliminary  processing  tasks  encountered  in  its 
scientific  operations.    These  versatile  building  blocks 
can  be  connected  together  systematically  to  form 
digital  circuits  that  accept  raw  data  from  experi- 
mental equipment  and  transpose  these  data  into  a 
form  suitable  for  input  to  a  high-speed  electronic 
computer.    These  blocks  can  be  used  where:  (1)  data 
are  produced  in  large  volumes;  (2)  data  taking  is  ex- 
tremely fast,  extremely  slow,  or  extremely  precise; 
(3)  a  need  exists  to  minimize  human  error,  tedium 
and  eyestrain;  or  (4)  computation  is  extensive.    This 
report  describes  5  major  packages  and  8  special- 
Duroose  oackases. 


Naval  Weapons  Lab.,  Dahlgren,  Va. 
SUBROUTINES  FOR  THE  NORC  CRT  PRINTER,  by 
A.  V.  Hershey.   9  Mar  65,  45p.  8  refs.    NWL  rept. 
no.  1686;  AD- 234  557. 
Order  from  LC  mi$3.30,  ph$7.80  PB  147  814 

The  comfxiting  programs  in  a  curve  plotting  routine, 
a  stereographic  routine,  and  a  character  plotting 
routine  are  described.   Some  experimental  tests  with 
these  routines  are  believed  to  be  consistent  with  the 
following  postulates:  (1)  between  the  datum  points  for 
a  curve  there  is  an  optimum  spacing  which  will  give 
a  distortion-free  plotting  of  the  curve  for  any  com- 
pression of  the  scaling  and  (2)  the  visual  interpreta- 
tion of  abstract  stereograms  is  consistent  with  a 
mental  impression  that  a  central  point  in  every  image 
is  located  at  the  same  absolute  distance.   (Author) 


Princeton  U. ,   N.  J. 
THE  DEVELOPMENT  OF  THE  PRINCETON  UNI- 
VERSITY THREE-DIMENSIONAL  ANALOG  COM- 
PUTING FACILITT,   AND  THE  DEVELOPMENT  OF 
THE  PRINCETON  UNIVERSITY  LIFTING  LINE  CAL- 
CULATOR,  by  Whiting  R.   Willauer.    Rept.  on  Con- 
tract Nonr- 1858(14).    June  58,  71p.  6  refs.  Aeronauti- 
cal Engineering  rept.  no.   424. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  147  611 

This  report  describes  the  development  of  the  Princeton 
University  Three- Dimensional  Analog  Computing 
Facility,  and  the  modification  of  the  Princeton  Uni- 
versity Two- Dimensional  Analog  Tank  so  that  it  could 
yield  solutions  to  Prandtl's  lifting  line  equation.    The 
theory  necessary  for  the  operation  of  the  two  facili- 
ties is  given.    The  methods  erf  construction  of  the 
tanks,  models,  and  electrical  circuits  are  presented. 
The  operation  erf  the  tanks  and  the  difficulties  en- 
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countered  are  discussed. '  Finally,   recommendations 
for  the  expansion  of  the  facilities  and  the  better  utili- 
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Zemanek,  Heinz,  Vienna  (Austria). 
PROGRAMS  FOR  LOGICAL  DATA  PROCESSING,  by 


V.  Kudielka,  H.  Zemanek 


and  others.    Final  rept.  for 


1  Feb  59-31  Jan  60  on  Cor  tract  DA  91 -591 -EUC- 1062 

29  Feb  60,   198p.  35  refs.    AD- 235  961. 

Order  from  LC  mi$8.  70,   ?h$30.30  PB  149  452 

Contents: 

Conventional  logical  algebra 

The  function  in  the  logical  algebra 

Rules  for  logical  comput  ng 

Switching  networks  and  Ipgical  algebra 

Minimization 
Sequential  logical  algebra 

Time  sequences 

Sequential  functions 

Sequential  networks 

Application  of  informatioti  theory 
Operations  on  logical  fund  ions 

The  representation  of  logical  variables  and  functions 

Sequential  formula  trans  ation 

Communication  with  physical  objects 
Automatic  minimization 

Different  procedures 

The  minimization  procedlire  by  McCluskey 

An  automatic  minimization  procedure 

Commentaries  on  the  minimization  program 

Three  examples 


MECHANICS 


Brown  U.   Div.  of  Applied  Mathematics,  Providence, 

R.   L 
THE  HERTZ  PROBLEM  fIdR  A  RIGID  SPHERICAL 
INDENTER  AND  A  VISCO  ELASTIC  HALF  SPACE, 
by  S.  C.  Hunter.    Technics  1  I'ept.  no.   1  on  Contract 
DA  I9-020-ORD-4750.    Ma(-  60,  34p.   8  refs.   Rept.  no. 


DA- 4750/ 1:  OOR  rept.  no. 
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Florida  U.   Engineering  ai^d  Industrial  Experiment 

Station,  Gainesville,   Fla. 
EFFECT  OF  MEMBRANE 
VIBRATIONS  OF  RECTANOULAR 
Marc  Trubert  and  William 
no.  2  on  Contract  AF 
23  refs.  AFOSR-TN-60-43: . 
Order  from  LC  mi$3.  60,  pli$9.  30  PB  148  786 
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ic  half  space  by  a  rigid 
igated  in  a  quasi  static 
the  problem  are  obtained 
rj(t)  and  for  the  case 
e  maximum.    The  analysis 
tion  of  contact  and  coeffi- 
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(Author) 


FORCES  ON  LATERAL 
PLATES,  by 
Nash.    Technical  note 
May  60,  60p. 
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A  solution  to  the  problem  of  finding  the  natural  modes 
of  vibration  of  a  rectangular  plate  loaded  by  membrane 
forces,  i.e.  tension  (or  compression),  in  the  middle 
plane,  is  sought  by  the  perturbation  technique.    The 
eigenvalues  and  eigenfunctions  for  the  plate  subjected 
to  tension  are  deduced  from  the  known  eigenvalues 
and  eigenfunctions  for  the  plate  with  no  tension,  for 
the  usual  boundary  conditions,   by  the  use  of  series 
involving  powers  of  the  tension.    General  expressions 
for  the  series  are  formulated  using  the  eigenfunctions 
of  the  plate  with  no  tension  as  normal  functions.    The 
exact  solution  of  the  problem  is  given  for  the  case  of 
simple  supported  edges.    A  second  application  is.  made 
to  a  clamped  square  plate. 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,  College  Park. 
ON  SOME  NEW  CONTINUATION  FORMUIJ^S  AND 
UNIQUENESS  THEOREMS  IN  THE  THEORY  OR 
ELASTIQTY,  by  J.  H.  Bramble  and  L.  E.  Payne. 
Rept.  on  Contract  AF  49(638)228.  July  60.  32p. 
8  refs.   Technical  note  BN- 213;  AFOSR-TN-60-723. 
Order  from  LC  mi$3.00,  ph$6.3U  PB  149  101 

New  formulas  for  the  continuation  of  the  solution  to 
the  equations  of  elasticity  across  a  spherical  boundary 
are  obtained.  In  addition  certain  new  boundary  value 
problems  in  elasticity  are  considered.  (Author) 


Institute  of  Mathematical  Sciences,  New  York  U 

N.   Y. 
THE  BUCKLING  OF  A  THICK  CIRCULAR  PLATE 
USING  A  NON-LINEAR  THEORY,  by  Chester  B. 
Sensenig.   Rept.  on  Contract  AF  49(638)161.   Dec  59, 
20p.   3  refs.   IMM-NYU  262;  AFOSR-TN-60-41; 
AD-233  366. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB   146  748 

The  stability  of  equilibrium  for  an  isotropic  circular 
cylinder  when  compressed  along  its  curved  lateral 
surface  is  studied.    The  corppression  on  the  curved 
part  of  the  boundary  is  assumed  to  be  such  that  the 
generators  of  the  cylinder  remain  vertical  straight 
lines,  and  such  that  no  shear  stress  is  developed.    The 
problem  is  treated  by^making  use  of  the  non -linear  3- 
dimensional  theory  of  elasticity.    The  formulation  of 
the  theory  uses  Lagrange  coordinates  and  matrix  nota- 
tion.   No  restrictive  assumptions  are  made  concerning 
the  thickness  of  the  plate,  and  the  displacements  and 
strains  are  not  assumed  to  be  small.    When  the  cylin- 
der is  compressed,   the  uniform  plane  strain  satisfies 
all  the  conditions  of  the  exact  non -linear  theory.    A 
small  perturbation  is  made,  and  critical  pressures 
are  found  together  with  the  corresponding  modes  of 
buckling.    Only  buckled  modes  with  symmetry  about 
the  axis  of  the  cylinder  are  considered. 


Naval  Research  Lab.,   Washington,  D.  C 
FRACTURE  TESTING  OF  HIGH-STRENGTH 
SHEET  MATERIALS  UNDER  CONDITIONS  APPRO- 
PRIATE FOR  STRESS  ANALYSIS,  by  G.   R.  Irwin. 
27  July  60,  48p.  5  refs.  NRL  rept.  5486. 
Order  from  OTS  $1.  25  PB  161  474 

r 
This  report  describes  and  justifies  a  method  for  eval- 
uating fracture  toughness  of  thin  sheet  metals.    The 


criteria  of  toughness  is  taken  as  a  parameter  K 
which  characterizes  the  intensity  erf  the  stress  field 
surrounding  the  crack  tip.    At  fixed  load,  this  inten- 
sity grows  with  crack  length;  when  it  can  no  longer  be 
counteracted  by  the  fracture  toughness,  crack  growth 
becomes  unstable.    The  field  intensity  parameter  at 
this  point  represents  a  material  property  of  fracture 
toughness  Kc-    To  obtain  a  measure  of  this  property, 
the  procedure  provides  for  tensile  testing  erf  a  sheet 
specimen  containing  sharp  notches  or  initial  cracks 
oriented  normal  to  the  applied  tensile  stress.   Obser- 
vations of  load  and  crack  length  at  onset  of  fast  frac- 
ture permits  evaluation  erf  the  fracture  toughness 
parameter  Kc-    In  order  to  test  specimens  of  con- 
venient width,  the  measured  crack  length  must  be 
corrected  for  the  influence  of  the  plastic  zone  sur- 
rounding the  crack  tip.    The  theoretical  basis  for  this 
is  given  in  an  appendix.    A  basis  for  estimating  slow 
crack  growth  prior  to  instability  without  direct  meas- 
urement is  also  appended  to  the  text.    (Author) 


Polytechnic  Inst,  of  Brooklyn,   N    Y 
CREEP  BENDING  OF  ANNUIJ^R  PLATES,   by 
Siarad  A.   Patel  and  B.   Venkatramam.    Rept    on  Con- 
tract AF  49(638)302.    May  60,   25p.   8  refs.   PIBAL 
rept.  no.   559;  AFOSR-TN- 60-528.  1 

Order  from  LC  mi$2.  70.  ph$4.  80  PB  148  315        i 

The  present  report  is  concerned  with  the  creep  bend- 
ing of  annular  plates  subjected  to  pure  bending  md- 
ments.    Annular  plates  on  simple  and  fixed  supports 
are  considered,  and  the  analyses  are  carried  out  on 
the  bases  of  the  elastic  analogue  and  a  creep  flow  law 
formulated  in  similar  terms  to  those  of  the  plastic 
flow  laws.    Solutions  for  moments  and  deflections  are 
presented.   (Author) 


Aerocl)<namics  and  Pneumatics 


Aeroelastic  and  Structures  Research  [Lab.  1  Mass 
Inst,  of  Tech. ,  Cambridge.  — 

GUST  LOADS  IN  RIGID  AND  ELASTIC  AIRPLANES, 
by  R.   L.  Bisplinghoff,  G.   Isakson,  and  T.  F.  O'Brien' 
Rept.  on  Contract  NOas- 8790.    15  Aug  49     115p 
21  refs.    ATI- 130  859. 
Order  from  LC  mi$6.  00,  ep$19.  80  PB  150  081 

This  report  released  for  sale  to  the  public  31  Aug  60 

Contents: 

The  rigid  airplane  in  incompressible  flow 
Gust  loads  at  high  subsonic  speeds. 
Gust  loads  at  supersonic  speeds. 

Investigation  of  some  coupling  effects  in^the  response 
of  an  elastic  airplane  to  gusts. 

The  effect  of  vibrational  response  on  the  distribution  of 
load 

The  effect  of  airplane  size  on  the  transient  virbational 
response. 


Aeroelastic  and  Structures  Research  Lab. ,  Mass. 

Inst,  of  Tech.,  Cambridge 
YIELD  CONDITIONS  OF  PLATES  AND  SHELLS  BY 
MISES-HENCKY  CRITERION,  by  T.  H.  H    Plan 
Rept.  on  Contract  AF  49(638)160.  June  60    19p 
7  refs .  ASRL  TR  76-3;  AFOSR-TN -60- 608 
Order  from  LC  mi$2.40,  ph$3,30  PB  149  157 

Yield  conditions  for  plates  and  shells  under  combined 
bending  moments  and  stress  resultants  have  been 
derived  by  using  Mises-Hencky  criterion.  The  rela- 
tion is  expressed  in  parametric  form  with  three 
parameters.  For  several  limiting  cases,  simple 
yielding  conditions  are  obtained.  (Author) 


Applied  Physics  Lab. ,  Johns  Hopkins  U.  .  Silver 

Spring,  Md. 
INTERFERENCE  BETWEEN  A  JET  ISSUING    LAT- 
ERALLY FROM  A  BODY  AND  THE  ENVELOPING 
SUPERSONIC  STREAM,  by  Carlo  Ferrari.   Rept    on 
Contract  NOrd -7386.   Apr  59,    I26p.    13  refs.  Bumble- 
bee rept.   no.   286;  AD- 226  477. 
Order  from  LC  mi$6.  30,  ph$2l.  30  PB  150  157 

This  report  released  for  sale  to  the  public  13  Sep  60 

An  analysis  is  made  of  the  interference  forces  exerted 
upon  a  cylindrical  body  in  hypersonic  flow  from  which 
a  jet  is  issuing  laterally  out  of  a  circular  orifice.    The 
characteristics  of  the  jet  are  first  examined  in  order 
to  define  its  centerline  path  and  its  cross -sectional 
shape.    Once  the  shape  of  the  jet  is  known  in  approxi- 
mation, an  approach  based  on  Lighthill's  treatment  of 
the  hypersonic  blunt -body  problem  is  employed  to  find 
the  shock  stand-off  distance  ahead  of  the  jet  spout  and 
to  approximate  the  flow  field  between  the  shock  and  the 
surface  of  the  jet.   It  is  assumed  that  viscosity  does 
not  alter  the  total  interference  forces  acting  on  the 
body,  although  it  is  known  from  physical  observation 
that  separation  does  occur  ahead  of  the  shock,  with  the 
result  that  the  induced  pressures  are  reduced  in  mag- 
nitude and  spread  over  a  larger  region  of  the  adjacent 
cylinder  than  is  premised  in  the  idealized  mathemati- 
cal model  employed  here.    A  comparison  is  made  be- 
tween the  calculated  results  and  what  has  been  meas- 
ured in  wind-tunnel  experiments,   with  good  confirma- 
tion of  the  trends  and  magnitudes,  despite  the  fact  that 
the  empirical  data  on  jet  interference  were  obuined  at 
lower  Mach  numbers  (2.  84  and  3.  90)  than  those  for 
which  this  present  theory  should  be  most  applicable 
(Author) 


Arnold  Engineering  Development  Center 

[Tullahoma,  Tenn.  ] 
COMPARISON  OF  LINEARIZED  TRANSONIC  FLOW 
THEORY  WITH  EXPERIMENTAL  PRESSURE  DIS- 
TRIBUTIONS ABOUT  A  PARABOLIC- ARC  BODY  OF 
REVOLUTION,  by  M.  Pindzola.   Rept.  on  ARO,   Inc., 
Contract  AF  40(600)800.  Aug  59,   27p.  4  refs,  AEDC 
TN-59-89;  AD- 220  255. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  879 

The  pressure  distributions  obtained  by  linearized 
theory  for  transonic  flow,  which  is  based  on  a  linear 
variation  of  the  axial  perturbation  velocity,  are  com- 
pared to  those  obtained  experimentally  on  a  parabolic- 
arc  body  of  revolution.    Distributions  obtained  by 
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linearized  subsonic  and  s 
also  included  for  compar 
supersonic  theories  are  s 
ably  wich  the  experimenta 
sonic  theory,  except  in 
body  in  the  Mach  number 
^Author) 


i^personic  flow  theory  are 
on.    The  subsonic  and 
lown  to  agree  more  favor - 
data  than  with  the  tran- 
forward  portion  of  the 
range  very  near  1.  0. 
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Arnold  Engineering  Devt  Ic^ment  Center  [Tullahoma, 

Tenn.  ] 
DETERMINATION  OF  DAMPING  DERIVATIVES 
FROM  FREE-OSCILLATKN  TESTS  OF  NON- LINEAR 
SYSTEMS  USING  ENERGV  RELATIONS,  by 
C.  J.  Welsh.   L.   IC  Ward]  and  G.  R.   Ahsmuhs.    Rept. 
on  ARO,   Inc.  ,  Contract  AF  40(600)800.   June  60,  26p. 
5  refs.   AEDC-TN-60-104. 
Order  from  LC  mi$2.  70,    3hK  80  PB  148  961 

An  energy  analysis  of  the  lamping  of  a  linear  oscilla- 
tory system  has  been  mad?  and  extended  to  non- linear 


wind-tunnel  configurations 


the  system  and  can  induce 
computed  damping  derivat: 


tested  over  a  large  ampli- 


tude range.    It  is  shown  thit  the  measured  amplitude 
decay  of  the  free- oscillation  motion  of  such  configura- 
tions can  be  an  invalid  meisurement  of  the  stability  of 


appreciable  errors  in  the 
ves.    An  approximate  pro- 


cedure for  handling  amplitjude  traces  of  non- linear  con- 
figurations tested  in  wind  tunnels  and  by  which  equiva- 
lent viscous  damping  derivatives  can  be  obtained  is 
given.    Experimental  damping  data  measured  at  Ms  8 
over  a  Reynolds  number  rtnge  of  0.  5  x  10^  to  I  x  10^ 
based  on  body  diameter  fo'  a  flared  afterbody  re-entry 
shape  indicate  that  the  approximate  procedure  is  quite 
adequate.    (Author) 


Calibration  Model  B  were 
number  of  8  and  Reynolds 
11 .0  X  10"  based  on  mode 


Arnold  Engineering  Development  Center,  Tullahoma, 

Tenn. 
FORCE  AND  PRESSURE 
CALIBRATION  MODEL  B 
8,  by  L.  D.  Kayser  and 
Inc. ,  Contract  AF  40(6OO)j-8O0 
July  60,  36p.   10  refs. 
Order  from  LC  mi$3.00. 


TESTS  OF  AN  AGARD 
AT  A  MACH  NUMBER  OF 
R.  Fitch.    Rept.  on  ARO, 
S/A  11(60-110). 
AEpCTN-60-34. 

*$6.30  PB  149  197 


Body- wing  and  body-only  configurations  erf  the  AGARD 


:ested  at  a  nominal  Mach 
numbers  from  0.  8  to 
length.    Forces  and  mo- 


ments for  both  configurations  were  obtained  from 
internal,  strain-gage  balaice  measurements.   Also, 
force  and  moment  coefficients  for  the  body-only  con- 
figuration were  obtained  bv  numerical  integration  of 
pressure  distributions.   The  lift -curve  slope  and  aero- 
dynamic center  obtained  at  Mach  8  compared  favorably 
with  data  obtained  from  ot|ier  tunnels  at  various  Mach 
numbers.    The  only  signifiicant  Reynolds  number  effect 
was  the  higher  drag  coefficient  at  the  lower  Reynolds 
numbers.   (Author) 
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THE  DIFFERENCES  BETWEEN  SATELLITE  AND 
^.BALLISTIC  MISSILE  RE-ENTRY  PROBLEMS,  by 
P.  R.  Riddell  and  J.  D.   Tfare.    Sep  58,  31p.   12  refs. 


Research  rept. 
Order  from  LC 
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The  purpose  of  this  paper  is  to  point  out  the  significant 
differences  in  the  critical  heating  and  deceleration 
problems  which  are  faced  in  re-entry  of  the  atmosphere 
from  different  types  of  trajectories.    To  do  this  we 
discuss  two  specific  cases  which  are  of  current  interest, 
the  re-entry  of  long-range  ballistic  missiles  and  the 
re-entry  of  satellite  vehicles  . 


Ball  Brothers  Refsearch  Corp.  ,   Boulder,   Colo. 
THE  DESIGN  AND  PERFORMANCE  OF  THE 
BENT  OGIVE  POINTING  CONTROL,  by 
O.   E.   Bartoe,   R.   E.   Hathaway  and  others.   Final 
technical  rept.  on  Contract  AF  19(604)2656.    Apr  60, 
124p.   AFCRC-TR-60-259. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  148  476 

An  instrument  called  the  Bent  Ogive  Pointing  Control 
has  been  designed  to  facilitate  measurements  of  the 
solar  spectrum  on  rocket  probe  experiments.    Solar 
pointing  controls  have  been  flown  in  upper  atmos- 
pheric experiments  since  1951  and  in  general  have 
been  used  to  orient  spectrographic  instruments  at  or 
relative  to  the  sun.    The  Bent  Ogive  Pointing  Control 
as  described  in  this  report  is  unique  in  its  configura- 
tion in  that  the  Ogive  or  nose  cone  is  hinged  and  bent 
normal  to  the  major  rocket  axis  to  achieve  the  de- 
sired results. 


Brown  U.   Div.  of  Engineering,  Providence,  R.   I. 
HEAT  TRANSFER  FROM  SURFACES  OF  NON-UNI- 
FORM TEMPERATURE  DISTRIBUTION.    PART  IL 
TURBULENT  TRANSFER  FROM  ISOTHERMAL  SPAN- 
WISE  STRIPS  ON  A   FLAT  PLATE,  byH.   H.   Soginand 
R.  J.  Goldstein.    Rept.   on  Contract  AF  49(638)46. 
Feb  60,  47p.  22  refs.   AFOSR-TN-60-647. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  149  454 

Experiments  were  performed  on  the  mass  transfer  by 
forced  convection  from  naphthalene  strips  on  a  flat 
plate  to  an  air  stream  at  ordinary  temperature  and 
pressure.    Turbulence  was  induced  in  the  boundary 
layer  by  means  of  a  wire  trip.    In  all  cases  there  was 
a  hydrodynamic  starting  length  upstream  of  the  strips. 
The  ratio  of  this  inert  length  to  the  total  length  was 
varied  from  about  0.80to0.%.   The  flow  was  practically 
incompressible  with  Reynolds  number,  based  on  the 
total  length,  varying  from  175,000  to  486,000.    The 
Schmidt  number  was  2.  5.    The  experimental  results 
fall  in  proximity  to  the  Seban  step  function  factor  when 
they  are  reduced  after  the  mass- momentum  analysis 
of  Deissler  and  Loeffler  for  a  surface  of  uniform  vapor 
pressure.    When  Karman's  formulation  of  the  mass- 
momentum  analogy  is  assumed,  the  data  fall  between 
the  values  predicted  by  the  Seban  and  by  the  Rubesin 
expression  for  the  step  function  factor.    The  results 
are  well  correlated  by  the  Colburn  analogy  in  conjunc- 
tion with  the  Rubesin  step  function  factor.    (Author) 
(See  also  PB  139  919) 


Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
BEHAVIOR  OF  SMALL  REGIONS  OF  DIFFERENT 
GASES  CARRIED  IN  ACCELERATED  GAS  FLOWS, 
by  George  Rudlinger  and  Lowell  M.  Somers.    Rept.  on 
Project  Squid,  Contract  Nonr- 1858(25).    Mar  59,  39p. 
17  refs.   Technical  rept.  CAL-76-P. 
Order  from  LC  mi$ 3.00,  ph$ 6.  30  PB  146  544 
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Small  regions  in  a  flow  where  the  density  is  different 
from  that  of  the    surrounding  gas  do  not  exactly  follow 
accelerated  motions  of  the  laner,  but  move  faster  or 
slower  depending  on  whether  their  density  is  smaller 
or  larger  than  that  of  the  main  flow.   This  behavior 
cannot  be  quantitatively  explained  by  treating  a  gas 
"bubble"  as  a  hypothetical  solid  particle  of  the  same 
density  because  a  gas  bubble  cannot  move  relative  to 
the  surrounding  gas  without  being  transformed  into  a 
vortex  which  absorbs  part  of  the  energy  of  the  relative 
motion.   To  illustrate  the  acceleration  effect,  the  flow 
velocity  behind  known  pressure  waves  in  a  shock  tube 
is  compared  with  the  observed  velocity  of  a  bubble 
produced  by  a  spark  discharge.   A  theory  is  developed 
which  permits  computing  the  response  of  such  bubbles 
to  accelerations. 


Cornell  Aeronautical  Lab. ,  Inc.,  Buffalo    N    Y 
CHEMICAL  NONEQUI LIBRIUM  EFFECTS*  ON  HY- 
DROGEN ROCKET  IMPULSE  AT  LOW  PRESSURES, 
by  J.  Gordon  Hall,  A.  Q.  Eschenroeder,  and 
j.  J.  Klein.    Rept.  on  Contract  AF  18(603)141.    Nov59 
I2p.  7  refs.    Rept.  no.  AD-1I18-A-8;  AFOSR-TN-59-' 
1192;  AD- 229  134. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  5^1 

Calculations  of  nonequilibrium  hydrogen  flows  were 
investigated  for  a  lower  range  of  pressures  as  well  as 
a  wider  range  of  temperatures  and  nozzle  geometry 
than  previously  considered.   The  calculations  were 
made  by  using  an  approximate  method  of  analysis  for 
such  flows.   A  comparison  with  exact  numerical  solu- 
tions show  the  criterion  to  give  an  accurate  prediction 
of  the  frozen  dissociation  level.   The  approximate 
method  is  particularly  convenient  for  determining  the 
hmiting  specific  impulse,  U,  anained  by  expansion  to 
infinite  area  and  zero  pressure. 


Cornell  Aeronautical  Lab. ,  Inc. ,  Buffalo    N    Y 
SPECTROSCOPIC  TECHNIQUE  FOR  TEMPERATURE - 
DENSITY  MEASUREMENTS  IN  OXYGEN -BEARING 
FLOWS,  by  W.  H.   Wurster  and  C.  E.  Treanor.    Rept 
on  Contract  AF  18(603)141.    Dec  59,  47p.  13  refs 
Rept.  no.  AD-III8-A-10:  AFOSR-TN-59-I089 
Order  from  LC  mi$3.30,  ph$7.80  PB  148  773 

The  absorption  spectrum  of  shock -heated  molecular 
oxygen  has  been  measured  photpelectrically  in  the 
wavelength  range  2280  to  2870  A.    Four  wavelength 
bands  were  used,  each  about  20  K  wide.   The  oxygen 
temperatures  ranged  from  1500  to  4000OK,  and  the 
density  from  0.01  to  2.p  atmospheres.   The  photoelec- 
tric results  for  the  20  A  bands  were  correlated  with 
previous  high -dispersion  photographic  measurements 
of  transition  probabihties  and  line  widths  for  O2. 
This  correlation  is  shown  in  graphical  form,  and  the 
use  of  this  absorption  technique  to  determine  a  tern-    • 
perature -density  parameter  for  oxygen  bearing  flows 
is  discussed.   (Author) 


Flight  Dynamics  Lab. ,  Wright  Air  Development 

Div.,   Wright -Patterson  AFB,  Ohio. 
DESIGN  PROCEDURES  FOR  COMPUTING  AERO- 
DYNAMIC HEATING  AT  HYPERSONIC  SPEEDS,  by 
Wilbur  L.  Hankey,  Jr.  Richard  D.  Neumann,  and 
Evard  H.  Finn.  Rept.  on  Hypersonic  Gas  Dynamic 


/ 


Heating.  June  60,   171p.   142  refs.  WADC  Technical 

rept.  59-610. 

Order  from  OTS  $3.  00  PB  161  937 

The  basic  concept  of  lifting  and  ncmlifting  re-entry 
vehicles  is  discussed  and  approximate  trajectories 
presented.   Analyses  erf  flow  properties  and  the 
mechanism  of  molecular  excitation  and  dissociation 
are  based  on  the  available  energy  of  the  flow.    The 
principle  of  radiation  cooling  of  lifting  re-entry  ve- 
hicles is  contrasted  with  the  heat  sink  and  ablation 
techniques  for  nonlifting  re-entry  vehicles.    Regions 
of  maximum  heating  are  shown  for  both  modes  of  re- 
entry with  the  equations  for  laminar  and  turbulent 
flow.    The  swept- wing  lifting  body  at  angle  of  attack 
IS  analyzed  showing  the  heating  equations  for  both 
leading  edges  and  wing  surfaces  and  including  the  in- 
fluence of  internal  radiation,  wall  construction,  and 
transient  heating  effects.    Finally,  graphs  and  charts 
are  presented  for  the  rapid  calculation  of  heating 
rates  for  lifting  and  nonlifting  re-entry  bodies. 
(Author) 


General  Electric  Co.  ,  Schenectady,  N.   Y 
INCREASE  IN  LIFT  PRODUCED  BY  INTERACTION 
BETWEEN  A  CYLINDRICAL  BODY  AND  WINGS  OR 
TAIL  FINS:  CORRELATION  FOR  DESIGN  PURPOSES 
BASED  ON  THEORY  AND  LIMITED  TEST  RESULTS, 
by  John  R.   Weske.    Rept.  on  Project  Hermes  [contract 
DA  30-115-ORD-23]  Aug  47,  declassified  17  Nov  58 
28p.   7  refs.    Rept.   no.  55144. 
Order  from  LC  miJ2.  70,  ph$4.  80  PB  149  464 

The  available  wind-tunnel  data  at  supersonic  speeds 
relating  to  interference  effect  between  wings  or  fins 
and  slender  bodies  upon  the  resultant  lift  are  corre- 
lated by  means  of  existing  theory.    Distinction  Ls  made 
between  body-wing  and  wing-body  interaction  (effect 
of  body  on  the  wing  lift  and  vice  versa,  respectively). 
It  is  found  that  for  wings  or  fins  not  too  close  to  the  tip 
nor  to  the  base  the  effect  of  body  ipon  the  wing  con- 
tributes the  major  portion  of  the  increase  of  lift  due  to 
interference,  and  that  it  can  be  determined  with  satis- 
factory approximation  by  Beskin's  method  of  calcula- 
tion.   Wing- body  interaction,   -i.e.  effect  of  wing  upon 
the  body  -  is  small  compared  with  body-wing  inter- 
action, and  may,  therefore,  as  a  first  approximation 
be  disregarded  when  using  the  Beskin  method  of  com- 
puting body-wing  interaction,  particularly  at  angles  of 
attack  less  than  6°,  since  the  latter  appears  to  give  re- 
sults slightly  high  for  these  small  angles. 


Guggenheim  Aeronautical  Lab. ,  Calif.  Inst,  of  Tech. , 
Pasadena. 

EXPERIMENTAL  STUDY  OF  HELIUM  DIFFUSION  IN 
THE  WAKE  OF  A  CIRCULAR  CYLINDER  AT  M=5.  8, 
by  William  Mohlenhoff.    Rept.  on  Hypersonic  Research 
Project,  Contract  DA  04 - 495- OR D- 1960.    20  May  60, 
115p.  23  refs.   Memo.   no.  54. 
Order  from  LC  mi$6.  00,  ph$l8.  30  PB  149  362 

An  experimental  study  of  the  diffusion  of  helium  in  the 
wake  of  a  circular  cylinder  was  conducted  in  the  GALCIT 
hypersonic  wind  tunnel  at  a  Mach  number  of  5.8.    The 
cylinder  was  constructed  of  material  having  random 
porosity  and  was  mounted  with  its  axis  perpendicular  to 
the  stream.    The  light  gas  was  injected  in  small  amounts 
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(Author) 
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Illinois  U.  Engineering  Experiment  Station,  Urbana. 
RESEARCH  ON  TRANSOI^C  AND  SUPERSONIC 
FLOW   OF  A  REAL   FLUlt)  AT  ABRUPT  INCREASES 
IN  CROSS  SECTION  (WITH  SPEQAL  CONSIDERA- 
TION OF  BASE  DRAG  PROBLEMS),  by  W.H.  Korst, 
W.  L.  Chow,  andG.  W.  Ztimwalt.   Final  rept.  on 
Technical  rept.  392-5;  AFi3SR-TR-60-74. 
Order  from  LC  mi$7.50,  ih$24.30  PB  149  174 

A  general  theory  for  pressures  and  temperatures  in 
separated  transonic  and  supersonic  flows  is  developed 
using  a  physically  percepti/e  model  composed  of 
simplified  flow  component!  .  The  principle  of  inter- 
action between  dissipative  and  free  stream  flow 
regions  ,  allows  one  to  distinguish  between  inviscid 
flow  configurations  and  superimposed  jet  mixing 
regions  .  Treatment  of  the  latter  is  based  on  concepts 
previously  developed  and  on  tabulated  results  (in- 
cluding theoretical  Stanton  Numbers  and  Drag  Coef- 
ficients) for  fully  developed  isoenergetic  and  non-iso- 
energetic  constant  pressure  turbulent  (Pr^-l)  com- 
pressible two-dimensional  mixing  regions.   A  great 
variety  of  problems  in  intetmal  and  external  flow  is 
analyzed  theoretically,  raiding  from  the  classical 
base  pressure  problem  to  jhe  performance  of  super- 
sonic ejectors  and  the  detajiled  study  of  the  jet- slip- 
stream interaction  (afterbddy-)  problem  in  jet  engine 
and  rocket  propulsion.  (Author) 


Institute  of  Engineering  RJesearch,   U.  of 

California,  Berkeley. 
FLOW  STUDIES  IN  AN  A|?C  HEATED  LOW 
DENSITY  SUPERSONIC  WtND  TUNNEL,  by 
C.  L.  Brundin,   L.  Talbot,   and  F.  S.  Sierman.   Rept, 


on  Contract  AF  49(638)502 


15  Apr  60,   42p.   10  refs. 


HE-150-181;  Series  no.   13^,  issue  no.   2;  AFOSR-TN- 

60-592. 

Order  from  LC  mi$3.  30,  iii$7.  80  PB  148  009 

A  series  erf  experiments  w<;re  carried  out  to  evaluate 
several  methods  for  deterrfiining  the  propenies  of  the 
flow  f)roduced  in  a  supersohic  low  density  arc -heated 
wind  tunnel,  using  argon  a)  the  test  gas.    These  ex- 
periments included  stagnation  point  Langmuir  probe 


and  heat  transfer  measurements,  impact  pressure 
surveys,  and  some  qualitative  spectroscopic  studies. 
A  typical  set  of  operating  conditions  indicated  by  the 
measurements  were  M'=  6,    Pstatic  -  ^  "^"^  Hg  in  the 
free  jet,  centerline  stagnation  temperature 
JTt  =  5000°  K,  and  approximately  0.  2%  ionization  with 
:an  electron  temperature  of  about  2  x  104'^K.  (Author) 


James  Forresial  Research  Center,  Princeton,  N.  J. 
AN  'UNUSUAL'   AERODYNAMIC  STAGNATION 
TEMPERATURE  EFFECT,  by  Irvin  Classman  and 
James  E.  A.  John.    Rept.  on  Project  Squid,  Contract 
Nonr- 1858(25).    Dec  58,  9p.  7  refs.   Technical 
rept.  PR-88-P. 
Order  from  LC  mi$1.80.  ph$1.80  PB  148  821 

In  a  program  concerned  with  the  mixing  of  compress- 
ible jets  with  quiescent  air,  exjjerimental  measure- 
ments were  obtained  in  which  stagnation  temperatures 
along  the  centerline  of  the  jet  (Tc°)  were  greater  than 
either  the  uniform  initial  stagnation  temperature  of 
the  jet  (Ti°)  or  the  ambient  temperature  (Tg)-    This 
effect  was  most  evident  when  the  initial  Mach  number 
was  the  greatest  and  when  the  ratio  Ti^/Tg  was  at  a 
minimum  (unity  for  the  actual  experimental  cases). 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
GENERAL  RESEARCH  IN  FLIGHT  SCIENCES. 
VOLUME  I,    PART  TWO:  FLUID  MECHANICS. 
Technical  rept.  for  Jan  59-Jan  60.    Jan  60,   203p. 
62  refs.    LMSD-288139. 
Order  from  LC  mi$9.30,  ph$31.80  PB  148  399-1 

Contents: 

Shock-tube  experiments  simulating  entry  into  plane- 
tary atmospheres 

A  note  regarding  stagnation -point  radiation  heat 
transfer 

Formation  trf  nitric  oxide  behind  strong  shock  waves 
in  air 

Steady  two-dimensional  flow  with  a  transverse  mag- 
netic field  (LMSD-48  423) 

Studies  of  sputtering  by  beam  technique 

Some  reflected  shock  parameters  in  N2  and  O2 

St  agnation -point  heat  tj-ansfer  measurements  in  hyper- 
sonic,  low-density  flow 

Comparative  studies  of  vibrational  relaxation  in  nitric 
oxide 

Charge  and  magnetic  field  interaction  with  satellites 

On  meteoritic  impact 

(See  also  PB  148  399) 


Lockheed  Aircraft  Corp. ,   Sunnyvale,   Calif. 
GENERAL  RESEARCH  IN  FLIGHT  SCIENCES. 
VOLUME  III:   FLIGHT  DYNAMICS  AND  SPACE 
MECHANICS.  Technical  rept.  for  Jan  59-Jan  60. 
Jan  60,  460p.   108  refs.   LMSD-288139. 
Order  from  LC  mi$ll.  10,  pb$69.  60     PB  148  399-3 

Contents :  • 

Topological  structure  of  the  space  of  trajectories  for 

the  restricted  problem  d  three  bodies  (LMSD-49  781) 
Minimum  transfer  time  for  a  power*- limited  rocket 

(LMSD-49  769) 
Fuel  requirements  for  crude  interplanetary  guidance 
On  the  anomalies  in  the  movement  of  the  perigee  due 
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to  oblateness  and  air  drag  for  critical  values  of 
inclination 
The  local  accuracy  of  doppler  orbit  determination 

(LMSD-285  536) 
On  the  motion  of  a  satellite  about  a  planet  with  ro- 
tational symmetry  (LMSD-288  067) 
Researches  in  interplanetary  transfer  (LMSD-285  061) 
Mass  considerations  in  ring -supported  solar  sails 
Mechanics  problems  of  spaceflight  (LMSD-288  073. 

AD-231  349) 
Spin-induced  forced  resonant  behavior  of  a  ballistic 

body  re-entering  the  atmosphere 
Spin-induced  forced  resonant  behavior  of  a  ballistic 

body  having  stable  nonlinear  aerodynamic  properties 
Optimization  of  trajectories 

Evaluation  of  the  motion  and  aerodynamic  character- 
istics otf  high-fineness -ratio  re-entry  configurations 
(See  also  PB  148  399-2)  * 


Midwest  Research  Inst.  ,  Kansas  City,  Mo. 
TABLES  OF  COEFFICIENTS  FOR  COMPRESSIBLE 
FLUTTER  CALCULATIONS,   by  Yudell  L.    Luke.   Rept. 
on  Contract  AF  33(038)6473.    Aug  50,  95p.   34  refs. 
AF  Technical  rept.   no.   6200;  ATI- 92  221. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  299 

This  report  released  for  sale  to  the  public  19  Sep  60. 

The  purpose  of  this  report  is  to  facilitate  the  work  of 
the  analyst  determining  the  flutter  characteristics  of  a 
system  in  compressible  flow.    To  date,  tables  of  aero- 
dynamic coefficients  for  both  subsonic  and  supersonic 
flow  are  to  be  found  in  a  number  of  widely  dispersed 
sources.    As  a  rule,  each  source  employs  a  different 
notation  and  no  consistency  exists  in  the  choice  of  ref- 
erence axes.    Here,  all  of  the  existing  tables  are 
brought  together  under  a  convenient  notation  and  re- 
ferred to  a  convenient  set  of  axes.    In  the  incompressi- 
ble case,  the  tables  published  by  Smilg  andWasserman 
are  widely  used  and  so  their  notation  and  system  of  ref- 
erence axes  are  followed  here.    The  report  also  in- 
cludes some  tables  which  are  useful  if  further  values 
of  aerodynamic  coefficients  need  be  computed.    To 
facilitate  such  calculaticwis.   some  of  the  existing  tables 
have  been  extended  to  cover  a  wider  range  of  values 
(Author) 


National  Research  Labs.  ,  Ottawa  (Canada) 
A  HEAT- FLUX-METER  FOR  USE  WITH  TOIN  FILM 
SURFACE  THERMOMETERS,  by  R.   F.   Meyer. 
26  Apr  60,   32p.   4  refs.    Aeronautical  rept.   LR-279. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  198 

Thin  film  surface  thermometers  may  be  used  to  meas- 
ure the  heat  transfer  to  a  body  on  which  they  are  mounted 
if  the  as.sumption  of  one- dimensional  heat  transfer  to 
the  body  is  iTiade.    Generally  the  interpretation  of  the 
surface  temperature  history  to  determine  the  heat 
transfer  requires  the  numerical  evaluation  of  an  inte- 
gral.   This  repon  describes  a  simple  resistance- 
capacity  network  which,   ..lion  usel  with  the  th=n  film 
thermometer,  enables  the  heat  transfer  to  be  recOTded 
directly.    (Author) 


Naval  Ordnance  Lab. ,   White  Oak,  Md. 
A  SUMMARY  OF  EXPERIMENTAL  MAGNUS  CHAR- 
ACTERISTICS OF  A  7  AND  5- CALIBER  BODY  OF 
REVOLUTION  AT  SUBSONIC  THROUGH  SUPER- 
SONIC SPEEDS,  by  John  E.  Greene.    4  Aug  5F,   52p. 
5  refs.  Aerodynamics  research  rept.  35;  NAVORD 
rept.  6110;  AD-219  366. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  567 

An  experimental  investigation  of  the  Magnus  force  and 
moment  characteristics  of  two  different  length  bodies 
of  revolution  at  spin  rates  and  angles  of  attack  com- 
parable with  full-scale  projectiles  and  rockets  was 
made.    Experimental  results  are  presented  for  a  7-cal 
length  body  at  Mach  numbers  from  M-0.  22,  through 
M-2.  46,  and  for  a  5-cal  length  body  at  M-0.  22,  and 
M  -1.  75  through  M  .2.  87.    In  addition,   variation  of  the 
Magnus  characteristics  with  changes  in  the  nose  shape 
of  the  7-cal  body  at  subsonic  speeds  and  the  5-cal  body 
at  supersonic  speeds  are  also  included.  (Author) 


Naval  Supersonic  Lab.,  Mass.  Inst,  of  Tech. , 

Cambridge. 
THE  LAMINAR  DIFFUSION  BOUNDARY   LAYER 
WITH  EXTERNAL  FLOW  FIELD  PRESSURE  GRADI- 
ENTS, by  Judson  R.  Baron  and  Paul  B.  Scott.    Rept.  on 
Contract  AF  49(638)245.    Dec  59,  73p.  10  refs.   Tech- 
nical rept.  419;  AFOSR-TN-[60-830]. 
Order  from  LC  mi$4.50,  ph$12.30  PB  149  342 

An  analysis  and  sample  solutions  are  presented  for 
the  two-dimensional  laminar  boundary  layer  in  the 
presence  of  foreign  gas  injection  and  a  non- uniform 
external  flow  field.   Similarity  restrictions  are  given 
and  numerical  results  shown  for  the  case  of  helium 
injection  into  an  external  air  flow  at  vanishing  Mach 
number.   The  external  flow  field  is  described  by  a 
natural  extension  of  the  Falkner-Skan  "wedge  "  solu- 
tions.  Pressure  gradients  prove  to  have  appreciable 
effeas  upon  skin  friction,  heat  transfer,  and  bound- 
ary layer  separation.  (Author) 


Polytechnic  Inst,  of  Brooklyn,   N.  Y 
EXPERIMENTAL  INVESTIGATION  OF  THE  DOWN- 
STREAM INFLUENCE  OF  STAGNATION  POINT 
MASS  TRANSFER,   by  Paul  A.  Libby  and  Robert  J. 
Cresci.    Final  rept.  for  1  July  58-Nov  59  on  Solid' 
State  Research  and  Properties  of  Matter,   Contraa 
AF  33(616)5994.   Apr  60,   53p.  20  refs.    [piBAL 
rept.  520]  WADC  Technical  note  59-210;  AD- 230  76ft 
Order  from  OTS  $1.  50  PB  161  919 

Results  are  presented  of  an  experimental  investigation 
of  the  downstream  influence  of  localized  mass  transfer 
in  the  stagnation  region  of  a  blunt  body  under  hyper- 
sonic flow  conditions.    The  coolant  is  injected  through 
a  porous  plug  coaxial  with  the  center  line  of  symme- 
try of  the  model.    Tests  were  carried  out  in  a  Mach  6 
wind  tunnel  with  stagnation  temperatures  of  approxi- 
mately 1600°R  and  with  a  stagnation  pressure  of  ap- 
proximately 600  psia.    Four  different  gases  were  in- 
jected over  a  range  of  mass  flows.    Heat  transfer  on 
the  impermeable  section  was  measured  under  iso- 
thermal wall  conditions;  for  the  higher  rates  of  mass 
flow,  adiabatic  surface  temperatures  were  also  deter- 
mined.   Theoretical  analysis  of  the  boundary  flow  is 
investigated  to  establish  the  similarity  parameters  for 
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the  flow  system.    These  pammeters  permit  the  extra- 
polation at  the  test  results  tb  other  flow  conditions 
provided  laminar  flow  prevails.    Helium  i  s  found  to  be 
the  most  efficacious  coolant,    (Author) 


Polytechnic  Inst,  of  Brook^n,  N.  Y. 
TURBULENT  HEAT  TRANTER  ON  BLUNT-NOSED 
BODIES  IN  TWO-DIMENSIONAL  AND  GENERAL 
THREE-DIMENSIONAL  H\TERS0N1C  FLOW,  by 
Roberto  Vaglio-Laurin.    Rebt.  on  Aerodynamic  Re- 
search.  Contract  AF  33(616^3265.    Sep  58.   49p. 
22  refs.  WADC  Technical  nt)te  58-301;  AD- 206  050. 
Order  from  LC  miJ3.  30,  ph$7.  80  PB  149  283 

Recent  results  obtained  for  three-dimensional  lam- 
inar boundary  layers  are  expended  to  the  turbulent 
case.    It  is  shown  that  in  th4  presence  of  highly  cooled 
surfaces  and  of  moderate  Mach  numbers  of  the  outer 
stream,  the  crossflow  and  tre  pertaining  Reynolds 


stresses  in  a  general  three- 
boundary  layer  are  negligib 
versal  pressure  gradients 


assumes  that  Reynolds  analogy  is  satisfied  by  the  flow 


in  the  streamline  direction; 


dimensional  turbulent 
e  even  for  large  trans - 
The  demonstration 


subsequently,  the  validity 


of  this  assumption  is  established  by  extendinga  cor 
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pressible  and  incompressil 
layers.  From  a  study  of  th^ 
implications,  a  rapid  methc 
boundary  layer  flow  under 
established.  In  the  absenc< 
sional  data,  a  comparison 


n-two-dimensional  com- 
e  turbulent  boundary 
transformation  and  of  its 
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e  subject  conditions  is 
of  general  three-dimen- 
ith  experiments  and  with 
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the  predictions  of  other  kn 

for  several  axisymmetric  cbnfigu rations;  the  results 

of  the  method  proposed  here  exhibit  good  agreement 

with  the  data.    The  equatior  s  governing  the  mean 

motion  in  a  general  compressible  three-dimensional 

turbulent  boundary  layer  arje  derived  in  an  appendix 

(Author) 


Princeton  U.  ,  N.  J.  , 

EXPERIMENTAL  MIXING  PROFILES  OF  A  MACH 
2.6  FREE  JET,  by  Edward  T.  Pitkin  and  Ifvin  Glass- 
man.    Rept.  on  Project  Squid,  Contract  Nonr- 1858(25). 
Aug  58,   lOp.   7  refs.  Techn  cal  rept.  PR-83-P. 
Order  from  LC  mi$I.  80,  pli$l.  80  PB  146  542 


Princeton  U.  ,  N.  J. 
NUMERICAL  SOLUTIONS  <)F  SHOCK- INDUCED  UN- 
STEADY BOUNDARY  LAYERS,  by  S.   H.   Lam.   Rept. 
on  Contract  AF  49(638)465.    Aug  59,  41p.   1  ref. 
Rept.   480;  AFOSR-TN-59-9(26. 
Order  from  LC  mi$3.  30,  plt$7.  80  PB  147  265 

In  the  present  report,  numerical  solutions  for  the  shear 
function^  (a,  p)  and  the  Reytiolds  analogy  coefficient  Ra 
are  presented.    The  symbols  used  here  will  follow  those 
used  in  Reference  L    The  cfclculations  were  performed 
on  the  Wright  Field  Univac  Scientific  1103  digital  com- 
putor  using  the  Wright  Field  "CHIP"  interpretive  sys- 
tem.   It  was  found  that  the  deration  procedure  suggestec 
in  Reference  I  was  successful  i;i  generating  solutions 
of  good  accuracy  for  the  shtar  function  ^  (q,  P).    How- 
ever, because  of  the  lack  of  a  suitable  "momentum 
integral  correction"  procediure,  the  iteration  for  the 
enthalpy  function  H(a,  p)  wat  found  to  be  unsatisfactory. 
(Author) 


Princeton  U. ,  N.  J. 
SOME  EXPERIMENTAL  STUDIES  OF  THE  SEPA- 
RATION OF  SUPERSONIC  TURBULENT  BOUNDARY 
LAYERS,  by  Seymour  M.  Bogdonoff.    Rept.  on  Con- 
tract AF  18(600)498.   June  55,  22p.  28  refs.    Rept. 
no.  336;    OSRTN-56-64;  AD-81  056. 
Order  from  LC  mi$2.70,  ph$4.80  PB  150  294 

This  report  released  for  sale  to  the  public  19  Sep  60. 

An  experimental  study  erf  ^ock  wave  turbulent 
boundary  layer  interaction,  covering  a  range  of 
geometries  and  Mach  numbers  from  1  to  3.  85,  has 
been  completed.   The  present  paper  summarizes  the 
results  of  a  series  of  some  detailed  studies  and 
provides  a  framework  which  can  be  used  to  predict 
separation,  peak  pressure  ratios,  and  the  pressure 
ratio  before  separation  over  the  entire  Mach  number 
range.   (Author) 


Research  Labs,   for  the  Engineering  Sciences,  U.  of 

Virginia,  Charlottesville. 
AN  EXPERIMENTAL  STUDY  OF  THE  REDUCTION 
IN  DRAG  ON  A  ROTATING  CYLINDER  WHEN  HELD 
AT  MODERATELY  LOW  PRESSURES  FOR  EXTENDED 
PERIODS  OF  TIME  (THE  SOAKING  EFFECT),  by 
A.   R.   Kuhlthau.  J.  H.  Bodine,  and  J.   E.   May.    Rept. 
on  Contract  NOrd- 182 11.    Mar  60,  42p.   4  refs.   Rept. 
no.   AST- 2849- 101 -60U. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  390 

The  "soaking  effect"  is  an  observed  reduction  in  drag 
which  occurs  when  the  concentric  cylinder  apparatus  is 
allowed  to  stand  for  many  hours  at  reduced  pressure. 
The  details  of  the  procedure  for  observing  this  effect 
are  clarified.    The  one  real  conclusion  that  can  be 
drawn  from  this  series  of  experiments  is  that  the  so- 
called  "soaking  effect"  is  more  complicated  than  earlier 
experimentation  has  indicated.    No  information  is  yet 
at  hand  which  can  provide  a  clear  explanation  of  the 
drag  reduction. 


Rome  U.  (Italy). 
SIMILAR  SOLUTIONS  IN  RE-ENTRY   LIFTING 
TRAJECTORIES,  by  Luigi  Broglio.   Technical  note 
no.  3  on  Contract  AF  61(052)198.    Dec  59,  35p. 
3  refs.    SIARgraph  no.  54;  AFOSR-TN-60-678. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  586 

This  paper  deals  with  the  analysis  of  re-entry  tra- 
jectories.  The  two  general  equations  of  motion  are 
written  down  by  considering  all  the  external  forces, 
i.e.,  aerodynamic  drag,  lift,  force  of  gravity.   The 
equations  themselves  are  then  made  nondimensional 
by  taking  as  reference  point  the  one  corresponding  to 
the  deceleration  peak;  in  this  way  the  ballistic  param- 
eter W/CqA  can  be  eliminated,  and  the  only  remaining 
parameters  are  the  value  of  deceleration  peak,  the 
flight  path  angle  at  deceleration  peak  and  the  lift/drag 
ratio.   Two  important  features  are  to  be  pointed  out: 
(a)  the  equations  are  exact  also  at  high  altitudes;  (b) 
the  solution,  being  independent  of  the  body  shape,  can 
be  considered  of  an  universal  character. 
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Stanford  U. ,  Calif. 
INFLUENCE  COEFFICIENTS  FOR  RADIATION  IN 
A  CIRCULAR  CYUNDER,  by  E.  W.  Parkes.  Rept. 
on  Contract  AF  49(638)223.  Mar  60,  13p.  SUDAER 
no.  92;  AFOSR-TN-60-415. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  508 

A  table  of  influence  coefficients  is  calculated  from 
whach  the  distribution  of  absorbed  radiation  in  a  long 
circular  cylinder  having  any  distribution  of  emitted 
radiation  can  readily  be  determined.   Lamben's  law 
of  diffuse  emission  and  reflection  is  assumed,  and 
the  coefficient  of  absorbivity  is  supposed  constant. 
A  table  of  functions  for  the  distribution  of  reflected 
radiation  after  each  reflection  up  to  the  tenth  is  also 
given,  so  that  the  results  can  be  compared  with  non- 
Lambenian  systems.  (Author) 


Stanford  U.  ,  Calif. 
TOROIDAL  SHELLS  WITH  NONSYMMETRIC  LOAD- 
ING, by  W.   FlUgge  and  C.   R.   Steele.    Rept.  on  Con- 
tract Nonr-225(16).   1  Oct  59,  95p.   13  refs.   DSv.  cf 
Engineering  Mechanics  Technical  rept.  no.   122; 
AD- 229  108. 
Order  from  LC  ml$5.  40,  ph$15.  30  PB  149  506 

Contents: 

Equations  for  thin  shell  of  revolution 
Equations  of  equilibrium 
Kinetic  relations  and  Hooke's  law  "^ 

Evaluation  of  stress  resultants  ' 

Separation  of  variables 
Fundamental  ordinary  differential  equations 
Membrane  theory  for  toroidal  shells 
Membrane  equations  and  membrane  force  solutions 
Inextensional  deformation  solution 
Deformations  due  to  membrane  forces 
Validity  of  results 
Derivation  of  single  equation  for  shell  of  revolution 
Solution  of  homogeneous  equation 
Edge  effect  solutions  for  general  non- shallow  shell 
Solutions  for  toroid  with  edge  in  shallow  region 
Deformations  and  stress  resultants 
Validity  of  results 
Solution  of  nonhomogeneous  equation 
Improved  membrane  force  solution 
Stress  resultants  and  deformation  for  improved 

membrane  force  solution 
Improved  inextensional  deformation  solution 
Stress  resultants  and  deformations  for  improved  In- 
extensional deformation  solution 
Improved  non -singular  membrane  force  solution  for 
n«l 

Surface  loads 


Technische  Hochschule,  Munich  (West  Germany) 
PRACTICAL  NUMERICAL  METHODS  OF  THREE- 
DIMENSIONAL  SUPERSONIC  FLOW,  by  Robert  Sauer. 
Technical  (Final)  rept.  on  Contract  AF  61(514)1080 
1  Mar  60.  33p.  2  refs.    AFOSR-TR-60-40. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  578 

The  reported  research  pertains  to  the  following  sub- 
jects: Linear  supersonic  flow  (1.  s.  f, )  past  slender 
bodies  of  arbitrary  shape;  1.  s.f.  past  wing-body  com- 
binations; 1.  s.f.  past  oscillating  bodies;  the  "area 
rule"  in  I.  s.  f.  ;  two  dimensional  unsteady,  non  linear 
flow;  investigations  on  the  numerical  methods  for 
linear  and  non- linear  supersonic  flow  equations.  (,^9 
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University  of  Southern  California.    Engineering 

Center,  Los  Angeles. 
INVESTIGATION  OF  CIRCULATION  CONTROL,  by 
Philip  Lamson  and  Frederick  O.   Smetana.    Final  repi. 
on  Contract  NOas-55-498-d.    31  Mar  58,  declassified 
9  June  58.    49p.   13  refs.    USCEC  rept.   49-101; 
AD- 205  395. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  576 

A  correlation  study  of  data  from  various  sources  has 
been  made  to  aid  in  determining  how  available  blowing 
air  can  best  be  applied.    It  is  well  established  that  if 
the  available  blowing  momentum  lies  in  the  boundary- 
layer-control  region,  then  the  best  use  of  this  momen- 
tum is  tangential  blowing  over  a  deflected  flap.    A  cor- 
relation of  existing  data  reveals  that  blowing  over  a 
flap  is  superior  to  trailing  edge  blowing  even  when  the 
tulles  in  the  supercirculation  region.    This  fact  is 
explained  on  the  basis  of  the  present  experimental  re- 
sults which  clearly  point  out  the  importance  of  the 
"sink  effect"  mechanism. 


Hydrodynamics,  Hydraulics,  and  Hydrostatics 


California  Inst,  of  Tech. ,  Pasadena. 
UNSTEADY  SUPERCAVITATING  FLOWS,  by 
T,  Y.  Wu.   Rept.  on  Contract  Nonr- 220(28).  July  59, 
30p.  14  refs.  Engineering  Dlv.  rept.  no.  85-11; 
AD- 225  264. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  792 

This  work  is  confined  to  the  case  in  which  the  flow  at 
infinity  is  source-free,  and  hence  the  cavity  volume 
will  remain  constant.   However,  the  generalization  of 
this  argument  to  the  case  of  separated  flow  in  air 
would  be  open  to  question;  for  in  this  case  of  one- 
phase  flow,  the  fluid  inside  the  wake  may  actually  con- 
sist of  fluid  particles  originally  outside  due  to  the 
turbulent  mixing  in  the  unsteady  malon. 


California  Inst,  of  Tech. ,  Pasadena. 
WATER  WAVES  GENERATED  BY  THIN  SHIPS,  by 
Milton  S.  Plesset  and  T.  Yao-tsu  Wu.    Rept.  on  Con- 
tract Nonr-220(28).   Oct  59,  37p.  4  refs.   Engineering 
Dlv.  rept.  no.  85-14;  AD- 229  378. 
Order  from  LC  mi$ 3.00,  ph$ 6.  30  PB  149  508 

The  problem  of  interest  is  that  erf  the  water  waves  in  a 
body  of  water  of  infinite  depth  generated  by  a  thin  ship 
of  given  hull  form,  moving  with  constant  velocity  U 
along  a  straight  course  of  rhe  otherwise  undisturbed 
water  surface.   A  particular  method  is  evaluated  for 
computing  the  velocity  field  at  an  arbitrary  distance 
(not  too  near  the  ship)  fixed  in  the  fluid.    A  new  pro- 
posal is  made  that  the  hull  profile  be  represented  by  a 
double  Fourier  series  with  its  half-periods  spanning 
over  the  region  occupied  by  the  longitudinal  mid- 
section of  the  ship.   The  convergence  of  this  series 
representation  is  found  to  be  satisfactorily  rapid, 
especially  when  the  tangent  plane  of  the  hull  is  every- 


where  continuous.    In  the  letter  case  the  longitudinal 
slope  at  the  hull,  which  is  the  only  partial  derivative 
appearing  in  the  analysis,  is  found  in  a  specific  case 
to  be  well  represented  by  the  partial  derivative  of  the 
series.    With  this  series  representation  of  the  hull, 
the  analysis  of  the  velocity  field  calculation  is  greatly 
reduced  so  that  the  final  rqsuli  can  be  expressed  in 
terms  of  a  combination  of  leveral  single  and  double 
Fourier  integrals  which  are  susceptible  to  numerical 
methods.   (Author) 


Davidson  Lab. ,  Stevens  Ilist.  of  Tech. ,  Hoboken, 

N.J.  ] 

A  GENERAUZED  THEORY  OF  THE  IMPACT 
CHAHACTERISTICS  OF  SURFACE-PIERaNG, 
FULLY  VENTILATED  DIHEDRAL  HYDROFOILS,  by 
Peter  Ward  Brown.   Rept .  qn  Contract  Nonr-263(20). 
July  59,  II 2p.  4  ref s .  Rept.  no.  731;  AD- 225  740. 
Order  from  LC  mi$6.00,  p^l8.30  PB  147  801 

A  theoretical  analysis  of  th^  fixed-trim  impact  of  a 
surface-piercing  fully  ventijlated  dihedral  hydrofoil  is 
presented.  A  basic  differeiitial  equation  of  the  motion 
IS  obtained  based  on  the  assumption  that  the  instanta- 
neous forces  are  quasi-ste4dy  and  the  same  as  those 
on  hydrofoil  running  steadiljy  at  the  instantaneous 
values  of  angle  of  attack,  resultant  velocity  and  draft. 
Integration  of  this  equation  leads  to  a  straightforward 
method  of  calculating  impact  time  histories  .  It  is 
shown  that  each  impact  is  c^racterized  by  an  ap- 
proach parameter,  Pq.  whi^h  depends  on  the  trim  and 
initial  glide-path  angles  only.  The  chief  impact  char- 
acteristics including  the  maximum  acceleration, 
elapsed  time  and  draft  at  maximum  acceleration,  the 
maximum  draft,  and  the  reik)und  velocity  are  obtained 
as  functions  of  the  approach  parameter.   The  analysis 
is  extended  to  cover  partial  ventilation  impacts  as 
well  as  a  number  of  special  cases ,  including  that  of 
landing  at  the  trim  for  zero  lift  in  which  it  is  found 
that  the  hydrofoil  does  not  rjebound  after  impact.   The 
results  of  the  experimental  investigation  confirm  the 
theoretical  predictions  in  every  panicular,  both  as 
regards  the  detailed  time  histories  and  the  chief  im- 
pact parameters.  (Author) 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 

SHIP  RESISTANCE  IN  UNIltORM  WAVES  AS  A 
FUNCTION  OF   WAVE  STEEPNESS  AND  BEAM  OF 
THE  SHIP,  byO.  J.  Sibul.    t^ept.  on  Contract  Nonr- 
222(18).    Sep  59,  46p.  8  refi.    Series  no.  61.  issue 
no.  18;  AD- 229  496.  I 

Order  from  LC  mi$3.  30,  p»7. 80  PB  148  617 

A  5-foot  model  of  Series  6oJ  block  coefficient  0.60, 
was  used  as  the  parent  forml.   Two  additional  models 
were  similar  to  the  parent  eetcept  for  the  beam,  which 
was  0. 75  erf  parent  for  one  r^odel  and  1 .  25  of  parent 
for  the  other.   All  of  the  models  were  towed  in  waves 
5  feet  long  at  seven  different  wave  steepnesses  be- 
tween 0. 0146  and  0. 0684.   The  results  indicate  that  the 
added  resistance  coefficient  depends  upon  the  beam  of 
the  ship,  the  Froude  number,  and  the  steepness  of  the 
waves.    It  has  been  pointed  out  that  for  steeper  waves 
the  model  has  definite  speedj  ranges  in  which  change  in 
thrust  would  affea  very  litt^  or  not  at  all  the  forward 


speed  of  the  model.   The  speeds  between  these 
particular  ranges  cannot  be  achieved  in  aaual  tests. 
An  attempt  has  been  made  to  relate  this  phenomenon 
to  the  discontinuity  in  damping  moment  curves  as 
discussed  by  Havelock  (Quarterly  Transaaions  of  the 
Institute  of  Naval  Architecture,  London,  Vol.  100, 
no.  2,  Apr  58).   (Author) 


Mellon  Inst. ,  Pinsburgh,  Pa. 
AN  APPROXIMATION  THEOREM  FOR  FUNCTIONALS, 
WITH  APPLICATIONS  IN  CONTINUUM  MEQiANICS, 
by  Bernard  D.  Coleman  and  Walter  Noll  (Carnegie 
Inst,  erf  Tech.  )  Rept.  on  Contract  AF  49(638)541  and 
National  Science  Foundation  Grant  NSF-G  5250. 
July  60,  35p.  8  refs.    AFOSR-TN-60-826. 
Order  from  LC  ml^.  00,  ph$6.  30  PB  149  810 

Contents : 

Part  L    The  Approximation  Theorem 

Influence  functions  and  histories 

Retardation 

Memory  functional s 

The  approximation  theorem 
Part  IL    Applications 

The  concept  of  a  simple  fluid 

Approximations  of  order  n  for  simple  fluids 

Simple  materials  in  general 


Princeton  U. ,  N.  J. 
STATISTICAL  EFFECTS  RESULTING  FROM  THE 
PRESENCE  OF  MANY  PARTICLES  IN  MOTION  IN 
AN  IDEAL  FLUID,  by  Richard  L.  Peskin.    Rept.  on 
Project  Squid,  Contract  Nonr- 1858(25).   June  59,  23p. 
6  refs.   Technical  rept.  PR-92-P. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  539 

The  first  approximation  to  the  mutual  Bernoulli  forces 
between  many  particles  is  calculated  for  an  ideal  fluid. 
A  fluctuation  analysis  on  a  single  panicle  is  performed 
using  a  single  term  approximation  to  the  Bernoulli 
force.   The  anti- symmetric  effects  introduced  by  the 
velocity  erf  the  p>article  under  consideration  and  the 
velocity  dependent  forces  result  in  a  systemic  decel- 
eration erf  the  particle  unless  it  has  a  very  small  speed 
in  which  case  a  systemic  acceleration  is  observed. 
(Author) 


Princeton  U.  ,  N.  J. 
TRANSPORT  PROCESSES  IN  TWO-PHASE  TURBU- 
LENT FLOW,  by  Chang- Lin  Tien.    Doctoral  thesis. 
Rept.  on  Contract  Nonr- 1858(25).    June  59,  99p. 
47  refs.  Proj.    Squid  Technical  rept.  PR-91-T-R. 
Order  from  LC  mi^.  40,  ph$15.  30  PB  146  572 

The  basic  mechanism  of  momentum  transport  in  a  rwo- 
phase  flow  field,  i.  e.  ,   solid  particles  in  a  fluid  me- 
dium, is  further  studied  as  a  complement  of  previous 
works.    A  knowledge  of  the  decaying  processes  of 
turbulent  motion  in  the  solid  phase  is  obtained.    Statis- 
tical relations  are  obtained  in  closed  forms  such  that 
the  correlation,  scale  and  intensity  of  one  phase  can  be 
calculated  from  those  of  the  other  phase.    The  wall 
interference  on  the  two-phase  turbulent  motion  is 
discussed. 
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Statics,  Kinematics,  and  Kinetics 


J.  G.   Engineering  Research  Associates,  Baltimore 
Md. 

VIBRATIONS  OF  THICK  SHELLS  IN  A  VACUUM 
AND  IN  AN  ACOUSTIC  MEDIUM.    PART  L    VIBRA- 
TIONS OF  THICK  SHELLS  IN  A  VACUUM,   by 
Joshua  E.  Greenspon.    Technical  rept.   no.    1  on  Con- 
tract Nonr- 2733(00).    Feb  59,  62p.   18  refs. 
Order  from  LC  miJ3.  90,  ph$10.  80  PB  145  249 

This  repon  discusses  the  dynamic  behavior  of  thick 
cylindrical  shells.    Wave  velocities,  frequencies, 
mode  shapes,  and  stress  distributions  are  given  for  a 
wide  range  of  physical  parameters.    The  object  of  this 
repon  is  to  point  out  some  of  the  characteristics  asso- 
ciated with  the  vibrations  of  thick  shells  and  contrast 
these  features  with  those  of  the  thin  shell  and  solid 
bar.    The  three  dimensional  theory  of  elasticity  is  used 
in  the  analysis.    (Author) 


Watertown  Arsenal  Labs. ,  Mass. 
BUCKLING  CHARACTERISTICS  OF  CORRUGATED 
CYLINDERS.    PART  IL    SUMMARY,  by  Joseph  F. 
Cheatham.  July  60,  34p.  2  refs.   Technical  rept.  no. 
WAL  TR  715/3-Pt.   2. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  334 

In  this  investigation  approximately  fifty  tests  were 
conducted  iq>on  corrugated  cylinders.    The  parameters, 
which  were  varied  in  the  tests,  were  (1)  the  configura-' 
tion  of  the  corrugation,  (2)  the  height  of  the  cylinder, 
(3)  the  radius  d  the  cylinder,  and  (4)  the  material  of 
which  the  cylinder  was  fabricated.    The  buckling  data 
were  satisfactorily  correlated  to  existing  theories  of 
buckling.    (Author)   (See  also  PB  142  430) 
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Aviation  Gas  Turbine  Div.  fWestinghouse  Electric 
Corp.,   Lester,  Pa.] 

DEVELOPMENT  OF  NIOBIUM-BASE  ALLOYS*  by 
Richard  T.  Begley  and  William  N.  Platte.  Rept.  for 
1  June  58-1  June  59  on  MetaUic  Materials,  Contract 
AF  33(616)5754.  May  60.   132p.  26  refs.  WADC  Tech- 
nical rept.  57-344,  Part  IV. 
Order  from  OTS  $2.  75  PB  161  936 

Vacuum  tensile  data  were  obtained  for  pure  niobium 
from  room  temperature  to  1371  C  (2500  F).    The  data 
for  niobium  followed  the  general  pattern  exhibited  by 
other  pure  refractory  metals.   The  ductile-brittle 
transition  (in  impact)  for  commercial  purity,  arc 
melted  niobium  was  close  to  room  temperature.    The 
effect  of  binary  additions  of  Ti,  Zr,  Hf,  V,  Mo,  W, 
Re,  Al,  and  Y  on  the  hardness  and  workability  erf 
niobium  was  determined.   Nb-Ti  and  Nb-Y  alloys  had 
exceUent  cold  workabUity.    Mechanical  propeny  data 
were  obtained  at  room  temperature  and  1093  C 
(2000  F)  on  niobium  containing  additions  erf  Ti,  Zr,  Hf 


V,  Mo,  and  W.   Of  the  elements  studied,  vanadium 
additions  were  the  most  effective  strengtheners. 
Nb-Zr  and  Nb-Hf  aUoys  having  high  oxygen  contents 
had  very  good  high  temperature  properties.    It  ap- 
pears that  the  interaction  of  oxygen  with  the  alloy  ad- 
dition may  be  responsible  for  the  high  strength.    Ten- 
sUe  data  were  also  obtained  on  alloys  having  ternary 
and  quaternary  additions  of  Ti,  Zr,  Hf,  and  Mo.   Nb- 
Ti-Zr'-Hf  alloys  exhibited  yield  strengths  well  in  ex- 
cess of  40,  000  psi  at  1093  C  (2000  F).    Welding  studies 
on  a  number  erf  niobium  alloys  containing  additions  al 
Ti,  Zr,  Hf,  V,  and  W  were  carried  out.  Satisfactory 
welds  were  obtained  in  all  the  alloys  studied.    Bend 
test  data  were  obtained  on  the  weld  specimens 
(Author) 


Battelle  Memorial  Ii.st.  ,  Columbus,  Ohio 
ELECTRODEPOSmON  OF  CHROMIUM  ALLOYS  AND 
STUDY  OF  ELEVATED- TEMPERATURE  PROPERTIES 
OF  CERTAIN  ELECTRODEPOSITED  METALS  AND 
ALLOYS,  by  P.   T.  Woodbury.  W.  G.  Hespenheide  and 
others.    Technical  progress  rept.  no.   4,   1  Dec  54- 
1  Feb  55,  on  Contract  NOa8-54-706-c.    15  Feb  55,  28d 
13  refs,  *^' 

Order  from  LC  mi$2.  70.  ph$4.  80  '  PB  148  736 

One  of  the  objectives  of  the  work  in  this  report  period 
was  to  continue  the  elevated- temperature  oxidation 
studies  of  electrodeposlted  metals  in  liquid-  and  vapor- 
phase  molybdenum  trioxide.    Another  objective  was  to 
determine  the  effect  of  changing  the  composition  of 
chromium- iron  alloy  on  its  coefficient  of  thermal  ex- 
pansion and  permanent  change  in  length  after  heat  treat- 
treatment.    Another  objective  was  to  determine  the  ex- 
pansion and  contraction  behavior  of  electrodeposlted 
cobalt- tungsten  alloy  and  of  a  specimen  of  stress-free 
nickel. 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
ELECTRODEPOSmON  OF  CHROMIUM  ALLOYS  AND 
STUDY  OF  ELEVATED- TEMPERATURE  PROPERTIES 
OF  CERTAIN  ELECTRODEPOSITED  METALS  AND 
ALLOYS,  byG,   R,  Schaer,  P.   T,  Woodberry.  and 
others.    Technical  progress  rept.  no,  6,  1  Apr- 
1  June  55.  on  Contract  NOas-54-706-c.    15  June  55, 
21p.  4  refs. 
Order  from  LC  ml$2,  70,  phH  80  PB  148  737 

One  of  the  objectives  of  the  work  during  this  period 
was  to  determine  whether  alternate  layers  of  nickel 
and  chromium  plate  could  be  diffused  at  100  or  1150  C 
to  form  a  nickel- chromium  alloy.    A  second  objective 
was  to  confirm  the  siq>erlority  of  stress-free  nickel 
plate  over  stressed  nickel  plate  as  regards  denseness 
after  heat  treatment-    A  third  objective  was  to  compare 
the  hot  hardness  of  chromium  with  chromium- iron 
alloy  plates,    (See  also  PB  148  736) 


Battelle  Memorial  InsL  ,  Columbus,  Ohio 
ELECTRODEPOSmON  OF  CHROMIUM  ALLOYS  AND 
STUDY  OF  ELEVATED- TEMPERATURE  PROPERTIES 
OF  CERTAIN  ELECTRODEPOSITED  METALS  AND 
ALLOYS,  by  G,  R,  Schaer,  J.  A.  Gurklls  and  others. 
Technical  progress  rept.   no.  7,   1  June-1  Aug  55,  on 
Contract  NOa8-54-706-c.    15  Aug  55,  38p.   11  refs. 
Order  from  LC  ml$3. 00,  ph$6.  30  PB  148  738 
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The  objectives  of  the  woi-k  during  this  report  period 
were  as  follows:  (1)  to  *udy  the  density  and  structure 
of  the  diffusion  alloy  of  nickel -chromium  electroplates; 
(2)  to  measure  the  oxida|ion  of  this  diffusion  alloy  at 
980  C  in  air  and  in  liquic)  molybdenum  trioxide;  (3)  to 
compare  the  changes  in  density  resulting  from  heat 
treating  nickel-chromium  laminate,  nickel  plate  from 
an  all-chloride  bath,  wa?ts-typ)e  nickel,  low- contraction 
chromium,  and  Crack  F|ee  chromium;  (4)  to  apply  the 
diffusion  alloy  to  molybdenum  disilicide-coated  molyb- 
denum specimens;  and  (3)  to  investigate  the  adherence 
of  chromium- iron  alloy  plate  on  steel-.  (See  also 
PB14«^37J. 


Climax  Molybdenum  Cd  of  Michigan,  Detroit. 
DEVELOPMENT  OF  TLfr4GSTEN-BASE  ALLOYS,  by 
M.   Semchyshen  and  R.   p.   Barr.    Interim  rept.  no,  2, 
1  Jan-30  Apr  59,  on  Contlract  NOas-58-R47-c. 
"  "      ""    '        AD-217  :;(83. 

ph$3.  30  FB  149  991 


1  May  59,   18p 

Order  from  LC  mi $2.  40, 
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W-Zr:   Elevated-temperature  hardness  measurements 
were  made  on  a  W-Zr  casting  which  was  prepared  by 
vacuum  arc-casting  a  pressed,   sintered,  and  swaged 
W  bar  and  adding  Zr  sponge  at  a  uniformly  increasing 
rate.    The  elevated- temperature  hardness  increased 
with  Zr  content.    Comparing  data  obtained  from  X-ray 
intensity  measurements  U^ith  the  hardness  values  indi- 
cated that  elevated- temperature  hardness  does  not  in- 
crease linearly  with  Zr  dontent,   but  shows  less  sensi- 
tivity to  changes  in  alloy  pontent  at  the  higher  Zr 
levels.    Vf-Ta:   Samples  (^t  a  W-graded  Ta  heat  were 
subjected  to  a  1600°F  hardness  test.    The  effects  of 
alloying  on  hardness  wer*  more  pronounced  atl600OF 
than  at  room  temperature.    Other  samples  were 
tested  up  to  2400OF.    The  data  showed  that  the  hard- 
ness values  between  about  1200°  and  2000OF  appeared 
to  be  changing  about  linearly  with  Ta  content.    Indica- 
tions were  that  the  curves  will  tend  to  merge  at 
higher  temperatures.    W-Hf:  An  ingot  of  W  graded 
with  Hf  was  cast.    Slices  of  the  ingot  are  being  cut  for 
test  specimens.   W-Co:  Aii  ingot  was  cast  with  an  in- 
tended Co  range  from  0  t^  5%, 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columt»us,  Ohio. 
DESIGN  INFORMATION  OF  NICKEL-BASE  ALLOYS 
FOR  AIRCRAFT  AND  MISSILES,   by  R.   J.    Favor. 
D.   A.   Roberts,  and  W.   P,  Achbach.    Rept.   on  Contract 
AF  18(600)1357.    20  July  ^,   153p.   35  refs.    DMIC  rept. 


132. 

Order  from  OTS  $3.  00 
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Tensile,  compressive,  shear,  and  bearing  propenies 
of  some  nickel -base  alloys  for  aircraft  and  missiles 
have  been  assembled  and  evaluated.    Tentative  design 
curves  showing  the  effect  of  temperature  on  these 
properties  are  presented  in  a  format  consistent  with 
the  design  document,  MIL-HDBK-5  (superseding 
ANC-5)  Strength  of  Metal  Aircraft  Elements.   These  data 
will  be  reviewed  in  October,   1960,  by  the  ANC-5  Panel 
before  the  design  curves,  or  modifications  of  them, 
can  be  included  in  MIL-HDBK-5.    In  addition  to  the  me- 
chanical-property data,  background  information  on 
these  alloys  is  presented  to  aid  in  the  selection  of  alloys 
for  given  elevated- temperature  applications.  (Author) 
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Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
METALLURGICAL  CHARACTERISTICS  OF  A -286 
ALLOY,  by  Hiram  Brown.    [Rept.  on  Contract 
AF  18(600)1375].    26  July  60,  lOp.  2  refs.    DMIC 
memo.  59. 
Order  from  OTS  $0.50  PB  161  209 


Defense  Metals  Information  Center,  Battelle 
Memorial  Inst.,  Columbus,  Ohio.  , 

SELECTED  REFERENCES  TO  ASTIA  DOCUMENTS 

ON  MACHINING,  by  F.  W.  Boulger  and  M.  B.  Qbld. 

[Rept.  on  Contract  AF  18(600)1375]  II  Aug  60, '51  p. 

133  refs.  CMIC  memo.  61. 

Order  from  OTS  $0.  50  PB  161  211 

'I  .'J  references  were  selected  from  appropriate  sec- 
tions of  the  Technical  Abstract  Bulletin  prepared  by 
the  Armed  Services  Technical  Information  Agency 
(ASTIA).    They  have  been  grouped  under  the  following 
headings:  machining  praaices;  tool  materials;  ma- 
chining properties  (machinability);  program - 
controlled  tools;  alternate  methods  of  machining; 
machine  tools;  metal -cutting  phenomena;  cutting  fluids; 
automated  processes;  miscellaneous. 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
SELECTED  SHORT-TIME  TENSILE  AND  CREEP 
DATA  OBTAINED  UNDER  CONDITIONS  OF  RAPID 
HEATING,  by  Donald  P.  Moon  and  Ward  F.  Simmons. 
Rept.  on  Contract  AF  18(600)1375.    17  June  60,  88p. 
121  refs.  DMIC  rept.  130. 
Order  from  OTS  $2.25  PB  151  088 

This  report  is  a  graphical  presentation  of  selected 
short-time  elevated-temperature  strength  data  ob- 
tained under  conditions  of  rapid  heating.   Stress- 
versus-temperature  curves  of  tensile  strength,  yield 
strength,  and  stress  to  fnroduce  1  per  cent  creep 
strain  or  rupture  in  designated  times  are  presented  in 
64  figures.    IData  are  given  for  28  alloys  in  sheet  form, 
including  3  aluminum  alloys,  6  titanium  alloys,  2 
alloy  steels,  3  tool  steels,  6  Cr-Ni-Fe  alloys,  and  8 
superalloys  of  general  interest.    In  addition,  an  ex- 
tensive bibliojrraphy  contains  references  to  121  re- 
ports and  articles  pertaining  to  test  methods  and 
equipment  and  to  very -short -time  data  for  these  and 
many  other  materials.   (Author) 


Illinois  U.v  Urbana. 
SOME  PROPERTIES  OF  VANADIUM  AT  SUBAT- 
MOSPHERIC  TEMPERATURES,  by  J.   A.   Hren, 
C.  M,   Wayman,  and  T.   A.   Read.    Rept.  on  Contract 
AF  49(638)420,   15  Sep  59,  9p.   8  refs.  AFOSR-TN- 
59-1003;  AD- 227  357. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  278 

The  nature  of  the  resistivity- temperature  relation  and 
the  proposed  allotrc^y  in  V  was  investigated.   Resistiv- 
ity measurements  were  made  on  Ca- reduced  V  of 
99.  7%  purity.    The  specimen  and  thermocouple  were 
immersed  in  a  Dewar  vessel  containing  isc^entane.    A 
constant  temperature  was  maintained  for  more  than 
sufficient  time  to  make  the  necessary  measurements. 
Resistance  measurements  were  made  on  specimens  in 


[he  annealed,  vacuum-degassed,  and  cold-worked  con- 
dition.   The  results  showed  no  indication  of  any  sudden 
discontinuity;  however,  a  deviation  from  linearity 
existed  at  about  200*-'K.    The  measurements  on  heating 
and  cooling  were  in  agreement.    Young's  Dynamic 
modulus  was  measured  as  a  function  of  temperature 
for  polycrystalline  .specimens  of  99.  7%  purity.    No 
discernible  deviation  from  linearity  was  apparent. 
X-ray  diffraction  studies  were  conducted  through  the 
same  temperature  range.    Results  indicated  that  the 
suggested  allotropy  in  V  appears  to  be  doubtful,  at 
least  ill  the  tenperature  range  examined. 


Materials  Advisory  Board,  National  Research 

Council,   Washington,  D.  C. 
COMMITTEE  ON  REFRACTORY  METALS.    VOL- 
UME I.    SUMMARY.     Rept.  on  Contract  DA  36-039- 
sc-76436.    15  Oct  59,  40p.    Rept.  MAB-154-M,  vol.  I; 
AD- 228  252. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  150  077-1 
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Contents: 

Raw  materials 

Extraction  processes  and  capacity 

Refractory  metals  sheet  program 

Protective  coatings 

Facilities  in  the  U.S.A.  for  fabricating  mill  pjroducts 

of  the  refractory  metals    " 
Alloy  development 
Chemical  analyses 
Joining  of  refractory  metals 
Basic  research  in  refractory  metals 


Materials  Advisory  Board,  National  Research 

Council,  Washington,  D.  C. 
COMMITTEE  ON  REFRACTORY  METALS.    VOLUME 
II.    PANEL  REPORTS.    Rept.  on  Contract  DA  36-039- 
sc-76436.    15  Oct  59,  331p.   135  refs.    Rept.  MAB- 
154-M(1);  AD- 234  708. 
Order  from  LC  mi$Il.IO,  ph$51.60        PB  150  077-2 

This  report  released  for  sale  to  the  public  31  Aug  60. 

Contents: 

Report  on  the  fabrication  of  refractory  metals  by  non- 
conventional  methods 

Report  on  the  joining  of  refractory  metals 

Report  of  the  panel  on  analytical  problems  in  refrac- 
tory metals 

Report  of  the  panel  on  chromium 
Report  of  the  raw  materials  group 
Report  of  the  applications  group 

Report  of  the  panel  on  columbium  and  tantalum 
Report  of  the  raw  materials  group 
Report  of  the  applications  group 

Report  of  the  panel  on  molybdenum 
Report  of  the  raw  materials  group 
Report  of  the  applications  group 

Report  of  the  panel  on  tungsten 
Report  of  the  raw  materials  group 
Report  of  the  applications  group 

Report  of  the  panel  on  vanadium 
Report  of  the  raw  materials  group 
Report  of  the  applications  group 


Report  of  the  panel  on  rhenium 

Report  of  the  panel  on  the  platinum-group  metals 

(See  alsoPB  150  077-1) 


Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
A  RADIOMETRIC  METHOD  FOR  DETERMINING 
SPECIFIC  HEAT  AT  ELEVATED  TEMPERATURES, 
by  C.  P.   Butler  and  E.   C.  Y.   Inn.    20  May  58,  27p. 
6  refs.   Research  and  development  technical  rept. 
USNRDL-TR-235;  AD- 200  857. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  267 

The  validity  of  radiometric  method  for  the  measure- 
ment of  specific  heat  of  metals  as  a  function  of  temper- 
ature at  elevated  temperatures  is*investigated.    The 
method  consists  in  heating  a  small  specimen  of  metal 
by  radiation  from  a  carbon  arc  and  then  allowing  it  to 
cool  by  radiation  to  the  walls  of  an  evacuated  chamber. 
The  specimens  are  coated  with  platinum  black  so  that 
they  have  an  emissivity  of  1.  0.    From  the  area,  mass, 
and  cooling  rate,  the  specific  heat  at  any  temperatures 
below  the  maximum  may  be  obtained.    Six  pure  metals 
have  been  measured  and  the  results  compared  to  the 
handbook  values.    (Author) 


Office  of  Technical  Services,  Dept.  of  Commerce, 

Washington,  D.  C. 
PLATINUM  AND  ALLIED  METALS.   July  60,  8p. 
118  refs.   OTS  Selective  Biblipgraprfiy  SB-420. 
Order  from  OTS  $0. 10  OTS  SB-420 

A  bibliograi*y  of  reports  listed  in  the  two  OTS  monthly 
abstract  journals:  U.S.  Government  Research  Reports 
and  Technical  Translations.    Reports  listed  cover 
metals,  alloys,  and  compounds  of  platinum  and  allied 
metals  (such  as  palladium,  osmium,  iridium  and 
rhodium).   These  include  reports  added  to  the  OTS 
collection  during  the  period  1945  to  July  1960. 


Ferrous  Metals 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
AN  INVESTIGATION  OF  THE  EFFECTS  OF 
SOLUTE  ELEMENTS  ON  MAGNETOELASTIC 
DAMPING  AND  COERCIVITY  IN  VERY  PURE  IRON, 
by  R.  E.  Maringer  and  G.  K.  Manning.    Summary  rept. 
on  Contract  Nonr- 2606(00).    1  Oct  59,  24p.  16  refs. 
AD- 227  776. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  865 

Data  are  presented  showing  the  time  and  temperature 
dependence  of  the  damping  in  zone-melted  iron  con- 
taining small  amounts  of  carbon.   The  differences  in 
the  damping  of  magnetized  and  unmagnetized  speci- 
mens are  assumed  to  represent  the  magnet  ©elastic 
contribution  to  the  damping.   The  magneroelastic  con- 
tribution increases  with  increasing  temperature  in  the 
vicinity  of  the  Snoek  peak,  shifting  the  temperature 
and  distorting  the  shape  of  this  peak.   At  lower  tem- 
peratures, the  damping  decreases  with  time  after  the 
removal  of  an  a-c  field.   The  kinetics  (rf  this  damping 
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decrease  are  similar  to  those  of  the  time -dependent 
decrease  in  permeability  after  demagnetization.    Re- 
laxation times  calculated  for  this  "magnetoelasiic 
aftereffea"  are  in  excellent  agreement  with  those 
associated  with  the  interstitial  diffusion  of  carbon  in 
alpha  iron.    Measurements  of  the  temperature  depend- 
ence of  the  induced  voltage  in  a  transformer -type 
apparatus  have  revealed  a  $igmoidal  increase  in  the 
induced  voltage  with  increasing  temperature.   This 
Increase  is  apparently  related  to  the  temperature- 
dependent  increase  in  magmetoelastic  damping,  and 
calculated  relaxation  times  indicate  that  the  intersti- 
tial diffusion  of  carbon  is  responsible.   (Author) 


Defense  Metals  Information  Center,  Batielle 

Memorial  Inst.,  Columbu$,  Ohio. 
TURNING  OF  HIGH-STREf^GTH  STEELS  IN  THE 
HARDNESS  RANGE  OF  3M  TO  560  BRINE  LL,  by 
C.  T.  Olofson.    [Rept.  on  dontract  AF  18(600)1375]. 
15  July  bo,  44p.  34refs.    DlilC  memo.  58. 


Order  from  OTS  $0. 50 
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This  report  contains  information  and  data  on  the 
turning  of  steels  erf  hardnes$  levels  up  to  560  Brinell. 
The  problems  of  machining  ^hese  steels  are  mini- 
mized if  rigidity  otf  machine;  tool,  and  workpiece,  and 
adequate  power  to  maintain  tutting  speed  exist 
throughout  cutting.   The  pro()er  selection  of  feeds, 
speeds,  and  depths  erf  cut  appropriate  to  recom- 
mended tool  materials  and  designs  are  important  for 
adequate  tool  life  and  metal  removal  rates. 


Naval  [Weapons  Lab.  ]  Dahjgren,   Va. 
METHOD  FOR  DETERMINING  CRACK  EXTENSION 
FORCE  Gc  IN  HIGH  STRENGTH  STEEL  SHEETS 
AND  PLATES:   TESTS  OF  HOMOGENEOUS  AIR- 


CRAFT ARMOR  PLATE  !/{= 
H.   E.   Romine.    July  58,   lOp. 
memo.  no.   T- 22/58, 
Order  from  LC  mi$l.  80,  ph^l.  80 


This  report  released  for  sale 


the 


The  primary  objective  was 
for  determining  Gc  of  steel  s 
thick  and  having  a  hardness  c^ 
progress  report  on  procedure 
or  plate  material  (tests  on  culrved 
quire  mor^  complex  loading). 


Rodman  Lab.,  Watertown  .. 
THEORETICAL  AND  PRACT 
VACUUM  INDUCTION  MELTtING 
STRENGTH  STEELS,   by  Phi 
Industrial  Preparedness  Mea 
ISrefs.    Rept.  no.  RPL  10/1 
Order  from  OTS  $2.00 


INCH  THICK,   by 

3  refs.   NPG  Technical 


PB  150  144 


to  the  public  12  Sep  60. 


development  of  a  test 
leets  about  7/64  inch 
f  about  45  Re-    This  is  a 
s  for  testing  flat  sheet 
'  specimens  may  re- 


Arsenal,  Mass. 

CAL  ASPECTS  OF 
OF  HIGH- 

p  S.  Schaffer.    Rept. 
s^re.    Mar  60,  74p. 


on 


PB  161  928 


Siting,  refining,  casting 


Optimum  vacuum  induction  m< 

and  solidification  procedures  ^re  employed  to  develop 
methods  of  improving  general]  quality  and,  in  particu- 
lar, obtaining  mechanical  properties  heretofore  unat- 
tainable in  high- strength  4340| steel  castings.   Theo- 
retical considerations  of  crucjble-melt  reactions, 
deoxidation,  desulfurization,  ^egassification,  dis- 
sociation and  volatilization  ar^  apphed  to  the'  conduct 
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of  vacuum  heats.    It  is  seen  herein  that  utilizing  vac- 
uum induction  technology  to  reduce  residual  gas  con- 
tent and  decrease  nonmetallic  inclusions,  ductility  and 
toughness,  especially  at  the  ultra  high-  strength  levels, 
are  substantially  improved  in  vacuum  melted  steels 
overconventionalairmeltingprocedures.    (Author) 


Lighf  Metals 


Aeroelastic  and  Structures  Research  Lab. , 

Mass.   Inst,  of  Tech.  ,  Cambridge. 
A  STUDY  OF  THE  STRAIN-HARDENING  AND  CUM- 
ULATIVE DAMAGE  BEHAVIOR  OF  2024- T4  ALU- 
MINUM ALLOY  IN  THE  LOW- CYCLE  FATIGUE 
RANGE,   by  Richard  D'Amato.    Rept.   for  1  Jan- 
3\  Dec  59  on  Mechanics  of  Flight,  Contract 
AF  33(616)3310.    Apr  60,   108p.    19  refs.   WADD  Tech- 
nical rept.  60-175. 
Order  from  OTS  $2.  50  PB  161  905 

An  experimental  fatigue  investigation  in  the  range  of 
life  between  1  and  10000  cycles  to  failure  was  conducted 
with  a  series  of  round  tapered  specimens  of  2024- T4 
aluminum  alloy.    The  specimens  had  a  minimum  diam- 
eter of  0.  356  inch  and  a  maximum  diameter  of  3/4  inch 
with  taper  radii  of  1  1/2,  0.6  and  0.3  inch.    Cycling 
tests  were  carried  out  between  limits  of  local  strain 
based  upon  the  change  in  diameter  at  the  minimum  sec- 
tion or  strain  across  the  specimen  based  upon  the 
change  in  length  of  the  tapered  section.    Fatigue  data 
for  each  of  the  three  specimen  types  can  be  repre- 
sented by  two  straight  line  segments  when  range  of 
strain  was  plotted  against  cycles  to  failure  on  log- log 
scales.    One  line  segment  covered  the  life  range  4  to 
1000  cycles  and  the  other  above  1000  cycles.    When  the 
data  for  each  of  the  configurations  was  normalized  with 
respect  to  its  local  strain  at  failure  in  a  static  tensile 
test,  all  of  the  data  was  represented  by  the  same  two 
straight  line  segments.    Using  data  from  the  literature 
for  the  endurance  range  above  10000  cycles  to  failure, 
the  entire  fatigue  range  from  I  to  10^  cycles  to  failure 
was  discussed.    The  fatigue  behavior  at  zero  mean 
strain  of  the  0.6  inch  radius  specimens  in  terms  of 
range  of  local  strain  is  directly  related  to  that  deter- 
mined by  cycling  the  specimens  between  fully  reversed' 
limits  of  strain  across  the  specimen.    The  strain- 
hardening  behavior  of  the  three  configurations  were 
compared  and  effects  of  mean  strain  and  rate  of  straining 
were  considered.   The  relationship  between  the  appear- 
ance of  the  fracture  surfaces  and  the  endurance  of  the 
specimens  was  discussed.  (Author) 


National  Bureau  of  Standards,  Washington    D    C 
INVESTIGATION  OF  BEARING  CREEP  OF  TWo' 
FORGED  ALUMINUM  ALLOYS,  by  Leonard  Mordfin 
Nixon  Halsey,  and  Philip  J.  Granum.  Aug  60,   22p 
8  refs.  Technical  note  55. 
Order  from  OTS  $1.  00  pb  I6l  556 

Fourteen  bearing  specimens  of  7075-T6  and  2014-T6 
forged  aluminum  alloys  were  tested  in  creep  at 
400° F.    The  2014-T6  specimens  had  greater  creep 
resistance  and  less  ductility  than  the  7075-T6  speci- 
mens.   For  each  material  the  bearing  creep  resist- 
ance varied  directly  with  edge  distance  and  bolt  tight- 


ness.   Prior  exposure  of  the  2014-T6  alloy  to  elevated 
temperature  reduced  its  bearing  creep  resistance. 
The  validity  of  a  previously  proposed  theory  of  creqj 
in  bolted  Joints  was  examined  using  the  test  data  to- 
gether with  results  from  an  earlier  study.    The  theory 
was  found  to  hold  for  7075-T6  but  not  for  2014-T6. 
(Author) 


Watertown  Arsenal  Labs.,  Mass. 
MECHANICAL  PROPERTIES  OF  TITANIUM  ALLOYS 
AS  A  FUNCTION  OF  HEAT  TREATMENT  AND 
SECTION  SIZE,  by  Charles  F.  Hickey,  Jr.   July  60. 
6lp.   1  ref.    WAL  TR  405.2/7. 
Order  from  OTS  $1.75  PB  161  799 

The  mechanical  properties  of  6A1-4V,  6.5Al-3Mo-lV, 
and  6MO-3A1  titanium  alloys  were  obtained  as  a  func- 
tion of  section  size  and  heat  treatment.    Sections  of 
2-,  3-,  4-,  and  6-inch  diameter  rounds  were  studied, 
with  each  alloy  being  subjected  to  two  solution  tem- 
peratures, followed  by  three  aging  temperatures. 
Tensile  and  impact  data  were  obtained  in  all  cases. 
As  a  result  of  the  findings,  optimum  heat  treatment 
for  the  investigated  conditions  were  established  for 
each  alloy.   Other  factors,  such  as  specimen  location, 
directionality,  and  microstruaure,  %re  discussed. 
(Author) 


Structural  Metallurgy  and  Corrosion 


British  Non- Ferrous  Metals  Research  Association. 
THE  PROPERTIES  OF  GRAIN  BOUNDARIES.    Annual 
technical  rept.   no.    1  to  30  Apr  60  on  Contract  DA  91- 
591-EUC-944.    May  60,  21p.   10  refs. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  149  431 

An  investigation  is  being  carried  out  on  the  effect  of 
such  variables  as  alloy  content,  applied  stress  and 
temperature  on  the  time  dependent  sliding  of  two 
grains  at  a  common  plane  grain  boundary  in  bicrystal 
specimens  and  also  on  the  creep  of  crystalline  mate- 
rial in  single  crystals,  of  copper  and  dilute  copper 
based  alloys. 


Crucible  Steel  Ca  of  America,  Syracuse,  N.  Y. 
DEVELOPMENT  OF  A  DUCTILE,    OXIDATION- 
RESISTANT  AND  HIGH  STRENGTH  SINGLE-PHASE 
(AUSTENITIC)  ALLOY  BASED  ON  Fe-Al-  Mn-C 
SYSTEM,  by  R.   C.  Gibson.    Bimonthly  progress  rept. 
no.   3,   15  Feb- 15  Mar  60,  on  Contract  NOas60-6025-c. 
May  60,    Up. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  785 

Studies  performed  on  an  Fe-Al-C-Mo-W-V  base  alloy 
containing  additions  of  nickel  and  copper  indicated  that 
copper  lowered  stress- rupture  properties  and  im- 
proved oxidation  resistance.    Nickel  additions  in- 
creased stress  rupture  and  room  ten^serature  tensile 
properties  of  the  base  alloy  but  had  little  effect  on 
oxidation  resistance.    (Author)     (See  also  PB  148  003) 


Defense  Metals  Information  Center,  Batielle 

Memorial  Inst. ,  Columbus,  Ohio. 
STRESS-CORROSION  CRACKING  OF  Ti-5Al-2.  5  Sn, 
by  Hiram  Brown.    [Rept.  on  Contract  A F  18(600)1375] 
4  Aug  60,   14p.    DMIC  memo.  60. 
Order  from  OTS  $0.50  PB.  161  210 

A  large  number  of  unexplained  cracks  were  en- 
countered in  the  fabrication  of  complex  assemblies  of 
Ti-5Al-2.5Sn.   These  were  not  the  usual  stress 
cracks,  but,  instead,  consisted  of  regular  families  of 
cracks  in  certain  areas.    Laboratory  investigation  and 
a  survey  of  technical  literature  indicated  that  the 
cracking  was  similar  to  stress-corrosion  cracking 
due  to  chlorides.   In  order  to  see  whether  stress- 
corrosion  cracking  as  a  result  of  residual  trichloro- 
ethylene  could  take  place  during  heat  treating,  a 
series  of  tests  was  performed. 


Manufacturing  Labs. ,   Inc.,   Cambridge,  Mass. 
RESEARCH  AND  DEVELOPMENT  ON  THE  EFFECTS 
OF  HIGH  PRESSURE  AND  TEMPERATURE  ON 
VARIOUS  ELEMENTS  AND  BINARY  ALLOYS,   by 
J.    S.   Harvey,   L.   Kaufman  and  others.    Rept.  for 
1  July  58-30  Sep  59  on  Metallic  Materials,  Contract 
AF  33(616)5996.    Apr  60,  99p.   17  refs.   WADC  Tech- 
nical rept.   59-655. 
Order  from  OTS  $2.  25  PB  161  920 

High-pressure  high -temperature  apparatus  capable  of 
subjecting  test  specimens  to  100,  000  atmospheres  at 
temperatures  above  1500°C  was  designed  and  con- 
structed.   High  hydrostatic  pressure  lowers  the  tem- 
perature of  martensitic  transformations  in  Fe-Ni 
alloys  and  expands  the  temperature  range  of  the 
gamma  loop  in  the  Fe-Ni  system.    The  precipitation 
hardening  process  in  both  Al-Cu  and  Cu-Be  alloys 
is  inhibited  and  modified  when  carried  out  at  high 
hydrostatic  pressure.    The  use  of  pressure  during 
heat  treatment  of  various  steels  results  in  transforma- 
tion products  different  in  structure  from  those  nor- 
mally obtained,  and  also  retards  the  temperature  re- 
actions.   High-pressure  high- temperature  processing 
of  the  Pt-C,  Pd-C,  and  Ni-C  systems  results  in  the 
formation  of  a  new  phase.    Preliminary  experiments 
indicate  that  the  Ti-N  phase  diagram  is  significantly 
modified  by  pressure.  (Author) 


Michigan  U. ,  Ann  Arbor. 
THE  EFFECTS  OF  STRAIN  ON  THE  INTERFACIAL 
ENERGIES  OF  SOLIDS,  by  S.  Floreen,  E.  E.  Hucke 
and  D.  V.  Ragone.    Rept.  on  [Contract  AF  49(638)422] 
9  Nov  59,   17p.  25  refs.    AFOSR-TN-59-1253; 
AD- 233  780. 
Order  from  LC  mi$2.40.  ph$3.  30  PB  146  740 

Surface  energy  and  the  grain  boundary  energy  of  a 
solid  changes  with  the  elastic  strain  in  the  following 
manner ; 

fS  -fS  .,.1,4.2 


fG.fi 
o 


2. 


625 


j 


Paint  Lab.  ,  Mare  Island 

Calif. 
EVALUATION  OF  TEFLON 
ENE  RESIN)  AS  A  PROT 
DRY  LUBRICANT  FOR 
John  R .  Sa  royan .   Rept .  or 
Ships.   26  Aug  55,  37p.   5 
no.  346. 
Order  from  LC  mi$3.00,  ih$6.30 


SHIPS 


(TETRAFLUOROETHYl^ 
CTIVE  COATING  AND 

SURFACES,  by 
Protective  Coatings  for 
refs.  Mare  Island  Test 

PB  148  857 


This  repon  released  for  s  lie  to  the  public  29  Aug  60 


rd 


Several  hundred  bearing  a 
ious  submarine  parts  were 
Teflon  (tetrafluoroethylene 
suits  for  short  period  use 
performances.   Such  Tefloi 
freely  and  show  no  evidenc? 
subject  to  seawater.   (Auth)r) 


Rock  Island  Arsenal  Lab 


THE  EVALUATION  OF  PETROLEUM  BASE   RUST 


PREVENTIVES  BY   LONG 


Naval  Shipyard,  Vallejo, 


friction  surfaces  of  var- 
successfully  coated  with 
resin).   Preliminary  re- 
las  indicated  excellent 
coated  pans  operate 
of  salt  deposition  when 


111. 


TERM  EXPOSURE  AND 


ACCELERATED  LABORATORY  TESTS.    ADDENDUM 
I.    RESULTS  AFTER  TEN  YEARS  OF  EXPOSURE, 
by  Van  Y.  S.  Hong.    5  Feb  (0,  42p.  23  refs.   Technical 
rept.  60-325. 
Order  from  LC  mi$3.00,  pi$6.30  PB  146  993 

Machine  gun  bolts  with  specially  prepared  surfaces 
were  coated  with  eleven  mierials  including  three 
noninhibited  and  eight  inhibited  petroleum  base  rust 
preventives  and  were  exposjed  to  three  types  of 
simulated  field  service  conditions.   At  specifiec  time 


intervals  covering  a  period 


bolts  were  removed,  decoaled,  and  evaluated.   At  the 


end  of  ten  year  test  period, 

indicated  that  suitable  rust ... 

be  selected  for  specific  tim^  and  type  of  exposures 
(Author) 


analysis  of  the  results 
jreventive  materials  may 


of  ten  years,  the  coated 


NUCLEAR   PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Virginia  U. ,  Charlottesville. 
PHOTONEUTRON  CROSS  SECTIONS  OF  COBALT 
AND  MANGANESE,    by  P.   A.    Flournoy,    R.    S.   Tickle, 
and  W.   D.   Whitehead.  Technical  note  on  Contract 
AF  49(638)176.    June  60,   22p.   21  refs.   AFOSR  "TJ- 
60-658;  AD-238  123. 
Order  from  LC  mi $2.  70,  phJM.  80  PB  148  343 

The  total  photoneutron  yields  of  Mn^S  and  Co^^  have 
been  carefully  measured  from  threshold  to  approxi- 
mately 30  Mev.    Analysis  of  these  data  using  the 
Leiss-Penfold  matrix  indicates  that  the  cross  sections 
for  both  elements  show  a  splitting  in  the  giant  reso- 
nance region  in  accord  with  the  predictions  of  the 
classical  hydrodynamic  model.    The  Mn^^  peaks 
occur  at  energies  of  16.  8 1  •  25  Mev  and  19.  75;^  .  25 
Mev  corresponding  to  cross  sections  of  90  mb  and 
77  mb  respectively.    Co59  m«xima  occur  at  16.  75  ± 
.  25  Mev  and  18.  75  f  .25  Mev  with  cross  sections  at 
109  mb  and  92  mb.    The  cross  sections 
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«tv  .n)  r  ff('y . 2n)  +  r<v . np)^ integrated  to 

25  Mev  are  627  Mev-mb  for  Mn^^  and  709  Mev-mb  for 
Co59.    Breit-Wigner  resonance  lines  were  fitted  to 
both  cross  sections  and  the  intrinsic  quadrupole  mo- 
ments determined  from  these  fits  are    -t  .  78/  .  10 
barns  for  manganese  and    -t  .lb  t  .11  barns  for 
cobalt.  (Author) 


Elemenfary  Particles 


Cambridge  U.  (Gt.   Brit.  ) 
SINGLE  PARTICLE  SINGULARITIES  IN  SCATTER- 
ING AND  PRODUCTION  AMPLITUDES,   by  J.  Gunson 
and  J.  G.   Taylor.    Technical  scientific  rept.   no.  5  on 
Contract  AF  61(052)233.    Jan  60,  20p.   12  refs 
AFOSR- TN- 60- 27 8;  AD- 234  216. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  619 

A  proof  of  analyticity  properties  in  momentum  trans- 
fer of  the  amplitude  for  certain  physical  processes  is 
given  here.    In  particular  we  lustify  the  use  of  extra- 
polation in  the  scattering  angle,  at  a  fixed  energy,  to 
obtain  the  pion-  nucleon  coupling  constant  from  photo- 
production  data,  for  photon  laboratory  energies  up  to 
IBeV.    This  extrapolation  procedure  to  obtain  strange 
particle  parities  and  coupling  constants  is  also  'usti- 
fied  for  certain  strange  particle  production  and  scat- 
tering processes.  (Author) 


Cambridge  U.  (Gt.  Brit.) 
UNSTABLE   PARTICLES  IN  A  GENERAL  FIELD 
THEORY,  by  J.  Gunson  and  J.  G.Taylor.    Technical 
,  scientific  note  no.  6  on  Contract  AF  61(052)233. 
Feb  60,   12p.  6  refs.    AFOSR-TN-60-679. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  149  587 

The  problem  of  unstable  particles  in  quantum  field 
theory  is  treated  as  one  of  the  interpretation  of  com- 
plex singularities  appearing  in  the  analytic  continua- 
tion of  scattering  amplitudes  into  unphysical  sheets  of 
their  Lorentz  invariant  variables.    Suitable  continua- 
tions are  shown  to  hold  under  certain  restrictive 
assumptions  in  a  general  field  theory,  making  use  of 
unitarity  and  causality  of  the  S-matrix.   The  extra 
singularities  appearing  in  the  continuation  are  fixed 
isolated  poles,  in  accordance  with  a  conjecture  of 
Peierls.   (Author) 


Institute  of  Theoretical  Physics,  Stanford  U.  ,  Calif 
QUENCHING  OF  MAGNETIC  MOMENTS  IN  NUCLEI, 
by  S.  D.   Drell  and  J.   D.  Walecka.    Technical  note 
no.    19  on  Contract  AF  49(638)388.    June  60,  42p. 
15  refs.  Technical  note  388-19;  AFOSR-TN-60-714. 
Order  from  LC  mi^3v-3G,  ph$7.  80  PB  149  575 

Starting  from  the  premise  that  with  modern  dispersion- 
theoretical  techniques  one  has  a  reliable  method  for 
calculating  the  anomalous  magnetic  moment  of  a 
nucleon,  the  modification  or  "quenching"  of  this  mo- 
ment has  been  calculated  for  a  nucleon  in  nuclear 
metter.    The  effect  considered  here  is  due  to  the  fact 
that  nucleons  are  not  allowed  by  the  exclusion  principle 


to  recoil  into  states  already  occupied  by  other  nucleons 
in  the  nucleus.    T^e  actual  technique  used  in  the  calcu- 
lation is  to  sum  all  the  Feynman  diagrams  that  are  in- 
cluded in  the  dispersion  theory  calculation  of  the  single 
nucleon  moment.    The  nucleon  propagator  is  then 
written  as  a  sum  over  states  arjdthose  states  are  re- 
moved in  which  the  nucleon  is  inslae  the  Fermi-sea. 
TTie  result  is  that  the  anomalous  momeiit  is  reduced  by 
by»7%.    (Author) 


Johns  Hopkins  U. ,  Baltimore,  Md. 
AUGER   RATE  IN  p  MESIC  ATOMS,  by  A.  Pevsner, 
R,  Strand  and  others.   Rept.  on  Contract 
AF  18(603)143.   May  60,    lOp.  24  refs.  AFOSR-TN- 
60-463. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  957 

A  study  has  been  made  of  the  K  Auger  transitions  in 
the  light  elements  of  nuclear  emulsions.   Of  3382 
stopping  p  -mesons,    1016  were  observed  to  decay, 
5  of  these  had  associate  short-range  electrons  whose 
energies  were  consistent  with  the  K  transitions  of 
CNO.    2  of  these  5  are  attributed  to  the  K  Auger  tran- 
sitions of  CNO,  while  the  remaining  3  are  attributed 
to  hi^er  Auger  transitions  in  AgBr. 


Johns  Hopkins  U. ,  Bajtirnore,  Md. 


laltim( 


IHE  MASS  OF  THE  A  ""  HYPERON,   by  J.   Lodge, 

F.  Anderson  and  others.   Rept.  on  Contract 

AF  18(603)143.  May  60,   9p.  9  refs.  AFOSR-TN-60- 

462. 

Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  956 

The  mass  of  the  A  -hyperon  has  been  measured 
using  nuclear  emulsions:  M/s  =  1115.55+^  0.  15  Mev. 
(Author) 


Miami  U,  ,  Coral  Gables,   Fla. 
INTERACTIONS  AND  DECAY  OF  HYPERONS  PRO- 
DUCED IN  K'   CAPTURE  STARS  AT  REST,  by 
M.   Blau,  C.   F.   Carter,  and  A.  Perlmutter.    Rept.   on 
Contract  AF  49(638)97.    31  May  60.   46p.   24  refs. 
AFOSR-TN-60-745. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  332 

The  results  of  an  investigation  of  hyperon  interactions 
and  decays  are  presented.    Several  inelastic  interac- 
tions are  described.    The  mean  free  path  for  nuclear 
interactions  of  charged  .^hyperons  in  emulsion  is  found 
to  be  11  .±4  cm  in  the  energy  range  10  -  200  Mev. 


National  Bureau  of  Standards,  Washington,  D.  C. 
SINGLE  SCATTERED  NEUTRONS  FROM  AN  ISO- 
TROPIC POINT  SOURCE,  by  E.  R.  Mosburg,  Jr.  and 
W.  M.  Murphey.   July  60,  lip.  4  refs.  Technical 
note  63. 
Order  from  OTS  $0.50  PB  161  564 

A  calculation  was  made  to  determine  tne  number  of 
particles  from  an  isotropic  source  which  will  reach  a 
detector  after  scattering  once  in  the  medium  surround- 
ing the  detector  and  source.   The  simple  result  ob- 
tained is  applicable  when  the  separation  of  the  detector 
and  the  source  is  much  less  than  the  mean  free  path  of 


the  particle  in  the  medium.   The  particular  case  of 
14. 1  Mev  neutrons  in  air  was  considered.    It  was  found 
that  44  percent  of  the  single  scattered  neutrons  had 
scattering  angles  of  less  t^an  30  degrees.   (Author) 


Insfrumenfs  and  Installations 


Battelle  Memorial  Inst.  ,  Columbus,  Ohio. 
EXPERIMENTAL  AND  RESEARCH  WORK  ON  NEU- 
TRON DOSIMETRY,  by  H.   C.  Gorton,  O.  J.  Mengali 
and  others.    Quarterly  progress  rept.   no.   3,    15  Nov  59- 
14  Feb  60,  on  Contract  DA  36-039- sc-78924.    15Feb60, 
30p. 
Order  from  LC  mi$2.  70,  phH  80  PB  149  378 

The  effects  of  dose  rate  on  the  sensitivity  to  fast-     ^ 
neutron  radiation  of  the  experimental  silicon-rectifier 
dosimeters  were  compared  by  exposing  two  sets  of 
units  to  like  amounts  of  radiation  from  the  General 
Atomic  TRIGA  Reactor  and  the  Battelle  Research  Reactor 
No  significant  dependence  of  device  characteristics  on 
the  rate  of  irradiation  was  observed.    In  addition, 
valuable  information  was  obtained  on  radiation- induced 
changes  in    lifetime  and,  consequently,  on  the  current- 
voltage  characteristics  of  the  experimental  units.    T\vo 
types  of  read-out  circuits  have  been  developed,  one  of 
which  employs  the  radiation- induced  change  in  forward 
current  at  afixed  voltage  and  the  other  radiation-induced 
changes  in  lifetime.    (See  also  PB  147  981) 


Convair,  Fort  Worth,  Tex. 
CALIBRATION  OF  STANDARD  50  CC  AND  900  CC 
IONIZATION  CHAMBERS,  by  C.  F.  Ma  lone  and 
V.  M.  Davis,  Rept.  on  [Contract  AF  33(038)21117]. 
8  Mar  54,   31p.    MR-N-34;  CVAC-255T. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  993 

This  report  released  for  sale  to  the  public  13  Sep  60. 

The  calibration  of  eight  50-cc  and  eight  900-cc  ioniza- 
tion chambers  and  their  related  electrometers  is 
described.    Data  charts  are  included  which  show  elec- 
trometer readings  as  functions  of  electrode  voltage 
changes,  percent  collection  of  ions  as  a  function  of 
field  strength,  electrometer  response- -a  function  of 
pressure  in  the  ion  chamber,  directional  properties 
of  ionization  chambers,  and  dose  rate  as  a  function  of 
source-detector  separation  distance. 


Naval  Radiological  Defense  Lab. ,  San  Francisco, 

Calif. 
A  SIMPLIFIED  FILM  DOSIMETER  FOR  FISSION 
NEUTRONS,  by  S.  W.  Ross  and  E.  TochiUn.   4  Apr  58, 
23p.  19  refs.    Research  and  development  technical 
rept.  USNRDL-TR-224. 
Order  from.  LC  mi$2.70,  ph$4.80  PB  150  147 

This  report  released  for  sale  to  the  public  12  Sep  60. 

A  film  dosimeter  technique  has  been  developed  for 
fast  neutron  monitoring  of  reactor  personnel.  The 
method  takes  advantage  of  the  rapid  build-up  of  ther- 
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mal  neutrons  when  fast  njeutrons  are  allowed  to  pene- 
trate a  hydrogenous  moderator.   The  badge  consists  of 
a  3/4 -inch  thick  polyethylene  frontpiece  that  is  worn 
on  the  belt  against  the  body.    A  combination  of  silver 
and  tin  filters  are  matched  so  as  to  produce  equal  film 
blackening  from  either  xj  or  gamma -rays.    Fast 
neutron  exposure  is  deteimined  from  film  blackening 
under  radioactive  silver  ^oduced  by  capture  of  the 
moderated  neutrons.    Thi  badge  contains  a  sensitive 
gamma-ray  dosimeter  film  together  with  a  nuclear 
track  emulsion.    The  dosimeter  film  serves  as  both  a 
fast  neutron  and  gamma -i  ay  dosimeter.    The  nuclear 
emulsion  is  read  whenever  an  overexposure  is  indi- 
cated or  under  any  other  Conditions  were  a  more 


accurate  evaluation  of  the 
warranted.   (Author) 


Naval  Radiological  Defaise  Lab. 
Calif. 

THEORETICAL  ANALYS 


fast  neutron  dose  is 


San  Francisco, 


IS  OF   RADIOMETER  PER- 
FORMANCE, by  H.  G.   Ferris.    13  Jan  59,-  I7p.    1  ref. 
Research  and  development  technical  rept.   USNRDL- 
TR-311,  AFSWP-ni9;  Aa-216  542. 
Order  from  LC  nu$2.  40,  bh$3.  30  PB  148  850 

A  theoretical  analysis  of  ihe  thermal  behavior  of  water- 
cooled  thin  foil  radiometers  is  carried  out.    The  ex- 
pression for  the  heat  balance  in  the  circular  foil  of  the 
radiometer  is  derived.    Tl^e  steady  state  solution, 
T/t  =  0,  subject  to  certair^  boundary  conditions,  yields 
an  expression  for  thermar sensitivity.    This  relation- 
ship when  applied  to  the  thjree  radiometers  in  common 
use  at  NRDL  indicates  that  they  operate  linearly  over 
their  entire  ranges  (0  to  1(J),  0  to  50,  and  0  to  100 


Cal/cnr')  with  a  maximum 
maximum  irradiance  is  in< 
heat  balance  equation,  sub 


conditions,  by  means  of  th^  Laplace  Transformation, 

d.  416r2 


an  expression  for  reaction 


Applying  this  relationship  do 
ments  yields  reaction  times 
sec,   respectively.    (Author  ^ 


error  of  2  percent  when 
ident  on  the  foil.    Solving  the 
ect  to  the  same  boundary. 


time  results:  r  r 


the  three  NRDL  instru- 
of  0.016,  0.004,  and  0.004 


Nuclear  Engineering  and  Power 


COTvair,  Fort  Worth,  Te]  . 
AN  ELECTROPLATED  NElJTRON  THERMOPILE 
FOR  THE   3-Mw  GTR.  by  F.  P.  Harmon.    Rept.  on 

Contract  A  F  33(600)32054. 

NARF-59-20T;  MR-N-226. 
Order  from  LC  mi$2.70,   pli$4.80 


This  report  released  for  i,s 


20  Feb  59,  27p.  3  refs. 


PB  150  016 


•-  to  the  public  25  Aug  60. 


A  neutron- sensitive  thermopile  which  utilizes  an  elec- 
troplating technique  for  malting  thermoelectric  couples 
has  been  developed.   This  teichnique  offers  improved 
flexibility  in  design  at  reduded  cost  in  that  it  elimi- 
nates the  usual  soldered  or  Welded  couples.   The  ther- 
mopile described  in  this  redort  was  construaed  for 
use  in  the  Ground  Test  Readtor.    It  consists  of  a  large 
number  of  equally  spaced  jujiaions  extending  the 
length  of  the  reactor  core,   the  signal  output  is  there- 
fore proportional  to  the  inte^al  of  the  thermal  flux 


distribution  along  the  length 


of  the  thermopile.   Other 


features  of  the  thermopile  include  (1)  100  B^O-coated 
hot  junctions  and  100  bare  cold  junctions  positioned 
for  ambient -temperature  compensation;  (2)  sensitivity 
of  10  microvolts  per  kilowatt  reactor  power  at  2.5 
inches  from  the  reactor  face;  and  (3)  a  time  constant 
of  less  than  one  second.    Methods  used  in  determining 
the  characteristics  of  the  thermcx-ouplc  arc  described 
in  an  appendix.    (Author) 


Nuclear  Radiation  Lab.  .   U.   of  Illinois.  Uriwna 
THE  MAGNtnC  FIELD  PROGRAM  FOR    Uili  UNI- 
VERSITY OF   ILLINOIS  SPIRAL   RIDGE  CYCLOTRON 
by  J.   O.   Ballance,  J.    L.    Fricdes  and  others.    Status 
rept.   Technical  rept.   no.    II  on  Contract  Nonr- 
1834(05).    Oct  59,  34p.   5  refs.    AD- 233  131. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  149  476 

As  soon  as  the  first  measurements  were  analyzed,   it 
was  discovered  that  the  magnetic  field  of  the  cyclotron 
was  radically  different  from  the  expected  shape.    Ef- 
forts were  then  directed  towards  the  design  of  a  cor- 
rection coil  which  would  correctly  shape  the  magnetic 
field.    Extensive  measurements  were  made  in  this  con- 
nection.   This  report  correlates  the  data  gathercnJ  from 
these  measurements  and  sets  forth  the  techniques  de- 
veloped for  th^"  measurements.    (Author) 
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Nuclear  Reactions 


Naval  Radiological  Defense  Lab. ,  San  Francisco. 
Calif. 

DETERMINATION  OF   Np239,     TOTAL  FISSIONS'. 
Mo^'',    AND  Ce»41    in  FISSION  PRODUCT  MIXTURES 
BY  GAMMA- RAY  SCINTILLATION  SPECTROMETRY, 
by  L.  D.  Mclsaac.    5  Jan  56,   17p.  8  refs.    Research 
and  development  technical  rept.  USNRDL-TR-72 
Order  from  LC  mi$2.40,  ph$3.30  PB  150  146 

This  report  released  for  sale  to  the  pubhc  12  Sep  60. 

A  gamma-ray  scintillation  spectrometric  method,  in- 
volving no  other  chemistry  than  sample  dissolution, 
^^1,-S^"  <leveloped  for  the  rapid  determination  of 
Np^<3"^  and  "Total  Fissions"  in  fission-product  sam- 
ples.  A  single  channel  Nal(Tl)  scintillation  spectrom- 
eter was  used,  and  analysis  required  about  I  hour. 
The  140-Kev  gamma-rays  of  Tc99m  and  Ce^^l  vvere 
used  while  the  105-Kev  gamma  ray  plus  conversion 
X  ray  accompanying  the  decay  of  Np^39  ^^^  employed 
to  measure  the  Np239  concentration.    tXnermination  of 
the  disintegration  rates  of  Mo99^  Xc^^m  and  Ce^^*!  is 
also  possible  by  this  technique.   An  accuracy  of  about. 
10  per  cent  or  better  can  be  obtained.   (Author) 


Pennsylvania  U.  ,  Philadelphia. 
STUDIES  IN  PHOTONUCLEAR   REACTIONS,   by 
J.  Halpern,  K.  Geller  and  others.    Annual  rept    on 
Contract  AF  (49K638)454.   June  60,   193p.  93  refs 
AFOSR-TN-60-889;  AD-239  360. 
Order  from  LC  mi$8.70,  ph$30.30  PB  149  006 

A  summary  is  given  of  research  on  neutron  separation 
energies  and  betatron  energy  calibration;  photoactiva- 


tion  studies  of  carbon  and  oxygen;  and  inelastic 
scattering  of  electrons  from  nuclei. 


Vienna  U.  (Austria). 
THE  SIGMA -NEUTRON  INTERACTION,  by  G.    Eder. 
Scientific  note  no.   2  on  Contract  AF  61(052)265. 
23  Nov  59.   5p.    1  ref.   AFOSR-TN-60-25;  AD-232  068. 
Order  from  LC  mi$l.  80,  ph$1.80  PB  146  713 

The  potential  between  a  T-particle  and  a  neutron  due  to 
exchange  of  pions  is  calculated  in  a  static  theory.    A 
strangeness  and  isobaric  spin  conserving  interaction  is 
considered.    Second  and  fourth  order  terms  in  the  cou- 
pling constant  are  evaluated.    It  can  be  shown,  that  the 
singlet  spin  potential  is  more  attractive  than  the  triplet 
spin  potential,   in  agreement  with  some  experimental 
evidence.  (Author) 


RadioacHvity 


Air  Force  Special  Weapons  Center,   Kirtland  AFB. 

N.  Mex. 
SCATTERED  GAMMA   RADIATION  MEASUREMENTS 
FROM  CO^O  CONTAMINATED  FIELD,   by  Clayton  L. 
Schlemm,   Alexander  E.   Anthony,   Jr.  and  Zolin  G. 
Burson.    Jan  59,    126p.    15  refs.  AFSWC-TN-59-6; 
AD-232  439. 
Order  from  LC  mi $6.  30,  ph$19.  80  PB  149  987 

This  report  released  for  sale  to  the  public  31  Aug  60. 

A  90O  sector  of  a  circle  of  604-ft  radius  was  contami- 
nated with  cobalt- 60  point  sources  to  an  approximate 
level  of  1.72  millicuries  psf.  as  a  means  of  simulating 
an  area  approaching  an  infinite  contaminated  field. 
Radiation  measurements  were  made  in  an  open  hole 
with  a  PDR-27A  radiac  instrument  and  Dupont  553  film 
to  determine  the  percentage  erf  the  total  radiation 
which  is  due  to  scattered  radiation  (skyshine).    It  was 
found  to  be  approximately  10^  4%.    These  measure- 
ments were  made  at  selected  points  from  approxi- 
mately 36  in.  above  to  25  in.  below  ground  level.    Dbta 
were  obtained  in  a  miniature  basement  to  determine 
the  attenuation  of  the  skyshine  by  various  thicknesses 
of  concrete  on  the  roof.    Additional  data  were  obtained 
to  determine  the  energy  of  the  scattered  radiation  as 
a  function  of  the  angle  above  the  plane,   using  a  total 
absorption  gamma  spectrometer.    The  unshielded  ef- 
fective energy  for  dose  considerations  ranged  from 
0.  90  to  0.  12  mev  for  elevation  angles  from  10°  to  80° 
above  the  plane.  (Author) 


Defense  Atomic  Support  Agency,   Washington,   D.   C 
HIGH  ALTITUDE  SAMPLING  PROGRAM  (HASP), 
SPECIAL  REPORT,  by  Albert  K.   Stebbins.   IIL 
1  June  60,   244p.   29  refs.    DASA  532 B. 
Order  from  OTS  S3.  50  PB  161  916 

This  report  outlines  the  results  of  the  HASP  program 
in  its  effort  to  determine  the  role  played  by  the  strato- 
sphere in  the  world-wide  distribution  of  radioactive 
fallout  from  nuclear  weapons  tests.    The  sampling  net- 
work has  collected  10^  standard  cubic  feet  of  air  from 


57OS  to  710N  up  to  70,  000  feet.    Stratospheric  inven- 
tories of  Sr-90  have  been  calculated  for  the  periods 
November  1957  to  December  1958,  January  to  August 
1959,  and  September  to  November  1959  to  be 
respectively  0.  95,  0.  81,  and  0.  7  megacuries.    Con- 
centrations have  been  greater  in  the  Northern  Hemi- 
sphere by  a  factor  of  2  or  3  over  the  Southern  Hemi- 
sphere.   The  Sr-90  maximum  occurs  in  the  equatorial 
regions  around  90,  000  feet  and  slopes  down  to  around 
70,  000  feet  in  the  polar  regions.    A  semi -empirical 
application  of  Gaussian  diffusion  is  described  which 
suggests  that  hot  clouds  injected  in  the  equatorial 
stratosphere  spread  in  the  North-South  direction  with 
mixing  coefficients  near  5x10^  cm2/sec.    An  Injection- 
Depletion  model  is  offered  which  indicates  that  as 
much  as  50%  of  the  material  produced  in  a  megaton 
ground  surface  burst  comes  down  in  local  fallout. 
Removal  from  the  stratosphere  occurs  at  different 
rates  depending  on  altitude  and  latitude  of  injection 
and  season  of  the  year.    Surface  concentrations  of  Sr- 
90  are  displayed  as  a  function  of  latitude  and  time. 


Institute  of  Engineering  Research,  U.  of  California, 
Berkeley. 

PREDICTION,  MONITORING  AND  ESTIMATION  OF 

RADIOLOGICAL  FALLOUT  PATTERNS  FOR  CIVIL 

DEFENSE,  by  A.  Broido,   R.   R.   Read,  and 

R.  W,   Shephard.    Rept.  on  Civil  Defense  Research 

Project,  Contract  CD- SR- 58- 40.    1  Aug  59,  38p. 

20  refs.    Series  no.  2,   issue  no.    17. 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  150  014 

This  report  released  for  sale  to  the  public  15  Sep  60. 

This  report  describes,  without  technical  details,  the 
theoretical  and  computational  bases  of  a  probabilistic 
approach  to  prediction,  monitoring,  and  estimation  of 
radiological  fallout  patterns.    The  approach  can  lead  to 
the  design  of  a  monitoring  system  for  the  quantitative 
assessment  of  the  completed  fallout  distribution  in 
which  the  patterns  can  be  obtained  to  a  specified  accu- 
racy with  fewer  monitoring  locations  than  would  be  re- 
quired for  the  purely  em^jirical  approach  of  graphic 
interpolation  between  observations. 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
TECHNIQUE  FOR  DESIGNING  AND  EMPLOYING  A 
RADIOLOGICAL  MONITORING  SYSTEM  FOR  THE 
EVENT  OF  ATTACK,  by  Robert  R.   Read.    Interim 
rept.  on  Civil  Defense  Research  Project,  Contract 
CD-SR-58-40.    10  Apr  59,  30p.  2  refs.    Series  no.  2. 
issue  no  22. 
Order  from  LC  mi$2.  70,  phS4.  80  PB  150  015 

This  report  released  for  sale  to  the  public  15  Sep  60. 

This  report  presents  a  method  for  estimating  fallout 
iso- intensity  contours  on  the  basis  of  ground  monitored 
radiological  measurements  and  of  a  probabilistic  model 
describing  the  behavior  of  such  measurements.    This 
method  can  be  used  either  for  interpolation  among 
several  measurements  or  for  the  "downwind"  prediction 
of  additional  hazardous  areas  where  fallout  nas  not  yet 
occurred.    Using  such  an  estimation  procedure  as  a 
basis,  the  repon  describes  a  technique  for  determin- 
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ing  what  radiological  measurements 
ground  monitoring  systern 
of  which  regions  are  to 


are  necessary  for  a 
including  the  specification 
>e  monitored.    (Author) 


National  Bureau  of  Staiidards 
CALIBRATION  OF  FlVf 
NUCLIDES  FOR  EMISS 
inson.    Aug  60,   23p.    14 
Order  from  OTS  $0.  75 


Washington,   D.   C. 
GAMMA- EMITTING 
ON  RATE,   by  J.  M.  R.   Hutch- 
refs.   Technical  note.  no.  7L 
PB  161  572 


Mercury- 203  and  niobiu 
4Trp-Y  coincidence 
65  by  comparison  with 
46,   sodium-22  by  a  y- 
method  and  by  a  triple 
strontium-'-S  by  x-y  coi 
accuracy  of  the  calibra 
half- life  of  the  isomeric 
measured  and  found  to 


m- 


-95  were  calibrated  by  a 
meth<^  for  y-emissfon  rate,  zinc- 
1.  12  Mev  peak  of  scandium- 
artni hi lation- quanta  coincidence 
coincidence  method,  and 
ncidence  counting.    The 

in  all  cases  was  t  2%.    The 
state  of  rubidium-85  was 
0,98  microseconds.  (Author) 
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Naval  Civil  Engineenn| 
LITERATURE  SURVEY 
NUCLEAR   RADIATION 
Merrill  and  W.   L.  Cowe|i 
29p.  41  refs.  Technical 
Order  from  OTS  $0.  75 


A  survey  was  made  to 
edge  about  materials  us 
Information  is  presented 
rating  various  types  of  h 
ble  cost  data  relating  to 
aggregates,  (3)  problem 
cretes  during  construct 
properties  for  concretes 
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Lab. ,  Port  Hueneme,  Calif. 
OF  CONCRETES  FOR 
SHIELDING,  by  Meldon 

Final  rept,  28  June  60, 
rept.  084. 

PB  161  910 


deter 


ed 


mine  the  extent  of  knowl- 

as  aggregates  in  concrete. 

on  (1)  mix  designs  incorpo- 

iavy  aggregates,   (2)  availa- 

:onstruction  methods  and 

associated  with  heavy  con- 
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(Author) 
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Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
NOMOGRAM  FOR  RADIOACTIVITY 
PRODUCT  ANALYSES, 
E.  C  Freiling.    22  May 
ment  technical  rept. 
Order  from  LC  mijl.  80, 


by 


IN  GROSS  FISSION 
M.  H.   Rowell  and 
>7,  6p.   Research  and  develop- 
USN|rDL-TR-159;  AD- 139  583. 
ph$l.  80  PB  149  266 


which  facilitates  calculations 
of  fission  product  samples 
lives,  and  residual  activi- 
s|on  product  nuclides.   Although 
ts  of  half-life  greater  than 
the  nomogram  isappli- 
(Aujhor) 


PERSONNEL  SUPPLIES  AND 
PERSONAL   EQUIPMENT 


New  York  U .    Coll .  of  Engineering ,  N .  Y . 
DEVELOPMENT  OF  TECiHNlQUES  FOR  THE 


EVALUATION  OF  HIGH 
SUITS,  by  Renato  Contini 


ALTITUDE  PRESSURE 
Rudolfs  Drillis ,  and 


Lawrence  Slote.   Rept.  on  Human  Engineering  Evalua- 


tion for  Pressure  Suits  ,  Contract  AF  33(616)3592. 

Dec  59,  I30p.  115  refs.  WADC  Technical  rept. 

58-641. 

Order  from  OTS  $2.75  PB  161  899 

The  principal  purpose  of  this  study  is  to  develop  ob- 
jective criteria  to  facilitate  the  selection  of  that 
pressure  suit  or  component  which  permits  the  op- 
erator maximum  function.   A  secondary  purpose  is  to 
make  available  to  the  manufacturer  of  the  suit  or 
component  objective  data  from  which  he  may  improve 
the  design  of  the  item.  The  techniques  and  method- 
ologies associated  with  biomechanics  were  studied  for 
their  application  to  pressure-suited  personnel. 
Physiological  and  psychological  techniques  were  in- 
vestigated for  their  usefulness  in  the  over-all  evalua- 
tion. Only  the  basic  movements  of  the  upper  extremi- 
ties were  considered.   Nonetheless,  the  methods  can 
be  applied  generally  to  other  body  segments  ,  and, 
therefore,  an  over-all  evaluation  of  a  pressure  suit 
or  suit  component  can  be  accomplished.  (Author) 


Sierracin  Corp.  ,   Burbank,   Calif. 
MA-3  ELECTRICALLY  HEATED  FACEPIECE.    Rept. 
on  Development  of  Pressure  Suit  System,  Contract 
AF  33(616)3746.   Jan  60,  26p.    Engineering  rept. 
ER-59-269;  WADD  Technical  repc.  60-88;  AD-235  995. 
Order  from  LC  mi$2.70.  ph$4.80  PB  146  662 

A  proprietary,  transparent,  electrically  conductive 
coating,  "Sierracote  III,"  was  successfully  incorpo- 
rated into  laminated,  formed,  optically  and  thermally 
satisfactory  facepieces.    Success  in  the  heating  of 
polyester -vinyl  laminates  was  achieved  in  a  shorter 
than  anticipated  period.   This  permitted  the  addition  of 
surface  coated  pxarts  of  monolithic  acrylic  structure 
to  the  program-   (Author) 


PHYSICS 


Air  Force  Missile  Development  Center,  HoUoman 

AFB,  N.  Mex. 
MATHEMATICA  MEMORABILIA:  LECTURE  NOTES 
ON  APPLIED  MATHEMATICS;  UNDERLYING  EQUA- 
TIONS OF  MAGNETOHYDRODYNAMICS,  by  Karl 
Pohlhausen.   Lecture  notes  compiled  in  the  summer  of 
1959  at  Cloudcrctft,  New  Mexico.   1960,   UOp.  43  refs. 
AFMDC-TR-60-8. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  148  205 

Contents: 

Ordinary  linear  differential  equations  with  constant 
coefficients:  a  classical  method;  Laplace  transfor- 
mation 

Non-linear  ordinary  differential  equations:  first -ordei 
equations;  second-order  equations 

Variational  methods 

Hydrodynamics 

Heat  transfer 

Magnetohydrodynamics 
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Acoustics 


Brown  U. ,   Providence,   R.  I. 
NONLINEAR  SONIC  PHENOMENA,  by  Wesley  L. 
Nyborg.  Final  rept.  on  Contract  AF  18(603)54. 
31  May  60,  63p.   13  refs.  AFOSR-TR-60-70; 
AD- 238  441. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  148  558 

Theory  has  been  developed  for  a  particular  so  iic 
characteristic,  acoustic  streaming,   in  terms  of  the 
equations  of  nonlinear  acoustics.    Detailed  experi- 
mental investigations  have  been  made  of  streaming 
patterns  under  conditions  of  interest,  and  of  the  ef- 
fects of  streaming  on  surface  processes.    Papers  in- 
cluded in  the  report  are: 

Acoustic  streaming  near  a  boundary,  AFOSR  TN-57- 
792,  pub.  in  the  Jnl.  of  the  Acoustical  Society  of 
America  30:329-339,  Apr  58 
Cavitation  microstreaming,  pub.  in  the  Jnl.  of  the    - 

Acoustical  Society  of  America  31:54-64,  Jan  59 
Microscopic  eddying  near  a  vibrating  ultrasonic  tool 
tip,  AFOSR  TN-58-991,  pub.  in  Jnl.  of  Applied 
Physics  30:949-950,  June  59 
Sonically-induced  microstreaming  near  a  plane 
boundary.    L  The  sonic  generator  and  associated 
acoustic  field,  AFOSR  TN-60-539 
Sonically  induced  microstreaming  applied  to  a  surface 
reaction,  AFOSR  TN-59-253,  pub.  in  the  JnL  erf  the 
Acoustical  Society  of  America  31:706-711,  June  59 
Effects  of  acoustic  microstreaming  at  electrodes, 
AFOSR  TN-60-538,  pub.  in  Proceedings  of  the  Third 
International  Congress  in  Acoustics,  Stuttgart, 
Germany,   Sep  59 
Imbedded  thermistor  for  boundary  layer  measure- 
ments,  AFOSR  TN-58-992,  pub.  in  the  Jnl.  of  the 
Acoustical  Society  of  America  31:249-250,  Feb  59. 


California  U.  ,   Los  Angeles. 
ULTRASONIC  ABSORPTION  AND  DISPERSION  IN 
GASEOUS  DIBROMOM  ETHANE,  by  Norman  J.  Meyer. 
Technical  rept.  no.   15  on  Contract  Nonr-233(48). 
July  59,  74p.  37  refs. 
Order  from  LC  mi $4.  50,  ph$12.  3D  PB  147  800 

Ultrasonic  speed  of  sound  and  absorption  measure- 
ments have  been  made  in  gaseous  dibromomethane  at 
296°K.    and  at  pressures  between  0.  5  and 
15.  0  mm.   Hg,    A  continuous  selection  of  frequencies 
between  13  and  80  Kcs  was  used,  generated  as  pulsed 
sine  waves.    Independent  vibrational  relaxation  proc- 
esses were  found  at  7.  0  and  125  Mc/atmos,  with  cor- 
responding relaxation  times  of  3.  02  x  10"  ^  and  0.  146x 
10"8  sees.    A  third  relaxation  process  was  not  within 
the  experimental  range  of  the  apparatus.    Seven  of  the 
nine  vibrational  modes  have  sufficient  population  at 
296°K  to  contribute  to  the  various  relaxation  proc- 
esses.   Primarily  based  upon  the  specific  heat  contri- 
butions of  each  mode,  the  assignments  of  the  various 
modes  relaxing  at  the  different  relaxation  times  were 
made.    (Author) 


Michigan  U.   Research  Inst.  ,  Ann  Arbor. 
THE  CONCEPT  OF  THE  IDEAL  OBSERVER  IN 
PSYCHOPHYSICS,    by  W.  P.   Tanner,  Jr.  ,  T.  G.  Bird- 
sail,  and  F.   R.  Clarke.    Technical  rept.  no.  98  on 
Contract  AF  19(604)2277.    Apr  60,  45p.  3  refs.  2659- 
6-T;  AFCRC-TR-59-54. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  804 

This  report  discusses  the  manner  in  which  the  concept 
of  the  ideal  observer  serves  as  a  tool  for  the  develop- 
ment of  a  description  model  of  human  performance  in 
the  detection  and  recognition  of  signals.    (Author) 


Michigan  U.  Research  Inst.  ,  Ann  Arbor. 
DETECTION  OF  COMPLEX  SIGNALS  AS  A  FUNCTION 
OF  SIGNAL  BANDWIDTH  AND  DURATION,  by 
C.  D.  Creelman.    Technical  rept.  no.  99  on  Contracts 
AF  19(604)2277  and  Nonr- 1224(22).    Jan  60,  20p. 
14  refs.  2659-8-T;  AFCRC-TR-59-59.    Also  appears 
as  Rept.  no.  6  of  Speech  Research  Lab. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  805 

An  experimental  examination  of  the  efficiency  of 
human  observers  in  detecting  a  stimulus  waveform 
which  consists  of  a  train  of  damped  sinusoids  is  re- 
ported.   The  signal  duration  and  degree  of  damping  (or 
spectral  bandwidth)  were  varied,  with  the  energy  of  the 
signal  held  constant.    Bandwidth  is  shown  to  affect 
human  detection  more  at  long  than  at  short  durations. 
(Author) 


Naval  Research  Lab.,  Washington,  D.  C. 
THEORETICAL  ANALYSIS  OF  MONOSTATIC  RE- 
FLECTION IN  THE  FAR  FIELD  OF   RIGID,  FINITE 
OBJECTS,  by  W.  G.  Neubauer.  Interim  rept. 
12  July  60,  4  refs.    NRL  rept.  5467. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  145  244 

The  solution  to  die  approximate  integral  form  of  the 
reflection  in  the  "far  field"  has  been  developed  as  well 
as  a  graphical,  or  numerical,  method  for  the  case  of  a 
rigid,  finite  plane  rotated  about  an  edge  and  for  a 
wedge  shape.  The  reflection  may  be  conveniently  pre- 
sented in  diagrams  in  the  complex  plane.  Extension  of 
the  method  has  been  made  to  the  case  for  the  reflec- 
tion amplitude  at  any  orientation  erf  a  reflector.  Physi- 
cally measurable  quantities  are  required  in  the  evalu- 
ation of  this  sum.  Although  the  evaluation  is  not  exact, 
rapid,  or  inclusive  of  all  reflection  mechanisms,  it 
does  make  possible  the  derivation  of  the  reflection 
from  shapes  not  analytically  describable  by  a  means 
other  than  the  methods  which  give  the  reflection  in 
terms  erf  the  radii  of  curvature  of  the  reflecting 
surface.    (Author) 

Electricity  and  Magnetism 


Air  Force  Cambridge  Research  C^ter.  Bedford, 

Mass. 
THERMOELECTRIC  PHENOMENA,  by  A.  D.  Johnson. 
Dec  59,  48p.   7  refs.    AFCRC-TR-59-362. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  148  968 
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This  report  is  intended  tp  serve  as  an  introduction  to 
thernioelectricity.    It  coiisists  of  three  parts:  the  his- 
tory, advantages,  limitations,  and  applications  of  ther- 
moelectricity; a  physicaJI  picture  of  thermoelectricity, 
using  energy  level  diagrams;  and  an  accounting  of  the 
type  and  extent  of  research  effort  currently  devoted  to 
the  subject  in  this  countrjr,  Including  references  to 
materials  that  appear  m<  st  promising.    (Author) 
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[Army]  Signal  [Researc^  and  Development  Lab.  ] 

Fort  Monmouth,  N.   J. 
MEASUREMENT  OF  PERMEABILITY  AND  Q  OF 
MAGNETIC  MATERIAL^  OVER   THE  FREQUENCY 
RANGE  OF  50  TO  500  MEGACYCLES,  by  Isidore  Bady 
and  Robert  Franklin.    30  Sep  55,   70p.  5refs.   Engineer- 
ing rept.    1159. 

ph$10.  80  PB  149  418 


Order  from  LC  ml$3.  90, 


Four  methods  for  measuring  the  complex  permeability 
of  magnetic  materials  art  given.    These  are  based  on 
the  use  of  a  Q  meter,  cayity  resonator,  slotted  line, 
and  VHF  bridge.    Test  prjocedures  and  formulas  are 
given.    All  formulas  are  derived.    The  advantages  and 
disadvantages  of  the  various  methods  are  discussed 
and  sources  of  errors  noted.    Tests  performed  on  sev- 
eral samples  show  very  ^ood  agreement  among  the 
methods.    Where  discrepancies  do  occur,   the  reasons 
for  these  discrepancies  a^e  discussed.    (Author) 


Geophysical  Inst.  ,  U.  df  Alaska,  College. 
A  NOTE  ON  HARMONid  ANALYSIS  OF  GEOPHYSI- 
CAL DATA  WITH  SPECIAL  REFERENCE  TO  THE 
ANALYSIS  OF  GEOMAGNETIC  STORMS,  by  Masahisa 
Sugiura.    Scientific  rept.  [no.   1  on  Contract 
AF  19(604)2163.    18  Apr  60,   I6p.  6  refs.   UAG-R108; 
AFCRC-TN-60-410;  AD-^38  213. 
Order  from  LC  miJ2.  40,  ph$3.  30  PB  149  757 

Some  geophysical  characteristics  tend  to  have  a  fixed 
distribution  relative  to  thje  sun.    An  exarryjle  is  thedls- 
tribuiion  of  air  temperatitre  on  an  ideal  earth  that  is 
perfectly  symmetrical  (e.|g. ,  in  its  pattern  of  land  and 
water)  about  its  axis  of  reflation.    In  such  a  case  the 
gec^hysical  characteristic  at  any  fixed  station  on  the 
earth  undergoes  a  daily  variation  that  depends  only  on 
local  time  (and  latitude  aiid  season).    This  simple  pat- 
tern of  daily  change  may  b4  modified  by  intrinsic  changes 
in  the  solar  influences  onithe  earth.    The  harmonic 
components  of  the  daily  variation  at  any  station  may  in 
this  case  undergo  phase  changes,  in  some  respects 
corresponding  to  Doppler  fshifts  of  frequency  in  optical 
or  sonic  phenomena.    Care  is  tljen  needed  if  the  results 
of  harmonic  analysis  are  to  be  properly  interpreted. 
Such  interpretation  is  dis<iussed  with  reference  to  the 
parts  Dst  and  DS  of  the  magnetic  storm  variations. 
Like  caution  must  be  observed  in  cases  where  the  am- 
jjitude  of  a  harmonic  varljation  changes,  with  fixed 
phase.    (Author) 

Institute  of  Research,   Lehigh  U. ,   Bethlehem,   Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERIALS.'  by  H.   V.  Anderson, 
Joseph  S.  Mathias  and  others.    Quarterly  progress 
rept.  no.   1,   15  July- 15  Oct  53,  on  Contract  DA  36- 
039-SC-42580.   15  Oct  53.  38p.  6  refs. 


Order  from  LC  mi$3.  00,    )h$6.  30 


PB  149  599 


An  extension  of  the  investigation  ol  the  influence  of 
time  of  annealing  at  675^0  on  the  response  to  magnetic 
annealing  is  reported.    X-ray  evidence  indicates  that 
the  amount  d  ordered  structure  present  does  increase 
with  annealing  time  in  a  manner  similar  to  the  resid- 
ual induction.    Further  investigation  of  the  iron- 
cerium  system,  though  continuing  to  provide  materials 
with  higher  inductions  than  the  base  of  U.  S.  S.  pure 
iron,  failed  to  provide  improvement  over  pure  iron 
specimens  produced  by  the  same  technique.    Prelimi- 
nary work  on  the  iron-beryllium  system  indicated  a 
distinct  increase  of  residual  induction  and  coercive 
force  with  aging  in  a  magnetic  field.   (Author) 


Institute  of  Research.  Lehigh  U. .   Bethlehem,  Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERIALS,  by  H.   V.  Anderson, 
Joseph  S.  Mathias  and  others.    Quarterly  progress 
rept.  no.  J.,   15  Oct  53-15  Jan  54,  on  Contract  DA  36- 
039-SC-42580.    15  Jan  54,  34p.  6  refs. 
Order  from  LC  mi  $3.  00.  ph$6.  30  PB  149  600 

The  study  of  the  influence  erf  annealing  temperature  on 
response  to  magnetic  annealing  of  the  50%  iron- 50% 
cobalt  alloys  was  extended  to  include  series  at  720oC 
and  740*^0.    The  results  indicate  that  the  maximum 
response  obtainable  appears  to  be  independent  of  the 
annealing  temperature,  though  the  annealing  time  re- 
quired to  achieve  the  resjxanse  decreases  at  the  higher 
temperatures.    The  coercive  force  peak  obtained  on 
annealing  at  675°C  becomes  almost  non-existent  at 
740  C.    The  iron-cerium  alloy  investigations  indicate 
a  marked  increase  in  coercive  force  and  little  change 
in  induction  at  10  to  100  oersteds  on  increasing  the 
cerium  content  to  1  and  2%,   The  variation  of  Bj./B^ 
ratio  with  cerium  content  appears  quite  marked.    The 
magnetostriction  value  erf  the  \%  cerium  alloy  was  fo 
found  to  be  1-1.  5  microinches  per  inch+  0.  5  at  40 
oersteds.    Anempts  to  add  carbon  to  the  MnSb  alloy 
markedly  decreased  the  saturation.  (Author)  (See  also 
PB  149  599) 


Institute  of  Research,  Lehigh  U. ,  Bethlehem,  Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERIALS,  by  H.  V.  Anderson. 
Joseph  S  Mathias  and  others.  Quarterly  progress 
rept.  no.  3.  15  Jan- 15  Apr  54.  on  Contract  DA  36- 
039-SC-42580.  15  Apr  54.  92p.  55  refs. 
Order  from  LC  miJ5.  40,  ph$15.  30  PB  149  601 

One  phase  of  the  studies  of  ordering  and  magnetic 
annealing  of  the  50%iron  -  50%cobalt  alloy  has.  been 
completed.    These  studies  indicate  that  for  this 
alloy:  (1)  The  ordering  appears  to  take  place  by  two 
mechanisms,  atomic  rearrangement  and  nucleation 
and  growth;  (2)  the  maximum  Bj./Bg  ratio,  and  maxi- 
mum response  to  magnetic  anneal  was  obtained  for  the 
specimens  treated  to  produce  the  greatest  degree  of 
order;  (3)  at  longer  annealing  times  anneals  with  the 
field  applied  continuously  were  more  effective  than 
anneals  with  the  field  on  cooling  only.    A  new  program 
has  been  initiated  on  the  phase  of  the  work  directed 
towards  development  of  soft  magnet  materials  with 
higher  induction  at  fields  of  ten  and  one  hundred 
oersteds.    This  program  involves  the  determination 
of  the  influence  of  grain  size  on  magnetic  properties 
of  alloys  of  4%  Molybdenum-balance  iron.  (Author) 
(See  also  PB  149  600) 
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Institute  of  Research,   Lehigh  U. ,   Bethlehem,  ■  Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERIALS,   by  H.   V.  Anderson, 
Joseph  S.  Mathias  and  others.   Quarterly  progress 
rept.  no.  4,   14  Apr- 15  July  54,  on  Contract  DA  36- 
039-SC-42580.    15  July  54.   45p.  21  refs. 
Order  from  LC  miV3.  30,  ph$7.  80  PB  149  602 

The  iron  molybdenum  alloy  investigations  indicate  a 
marked  dependence  of  magnetization  characteristics 
on  annealing  treatment.    The  best  averaged  properties 
obtained  to  date  in  the  investigations  of  these  alloys 
are  18,  100  and  15.  550  gauss  at  fields  of  100  and  10 
oersteds  respectively.    The  work  done  to  date  on  mag- 
netic alloys  of  non-ferromagnetic  materials  is  sum- 
marized.   Magnetic  data  have  been  reported  for 
Mn-Sb.  Mn-Ge  and  Mn-B  binary  alloys  as  well  as 
some  ternary  alloys  with  carbon  or  boron.    The  cali- 
bration method  for  the  magnetostriction  measuring 
equipment  has  been  improved.  (Author)  (See  also 
PB149  601) 


Institute  of  Research,  Lehigh  U. ,   Bethlehem,  Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERIALS,  by  H.   V.  Anderson, 
Marvin  C.  Y.   Lee  and  others.   Quarterly  progress 
rept.   no.   5,    15  July- 15  Oct  54,  on  Contract  DA  36- 
039 -sc- 42580.    15  Oct  54,  27p.  6  refs. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  149  603 

Further  results  on  the  iron  molybdenum  investigations 
are  reported.    Slightly  higher  values  of  Bj^o  (18100- 
18400  gauss)  and  Bjq  (15620-15850  gauss)  were  ob- 
tal  ned  for  the  5%  molybdenum  alloy  than  thos  pre- 
viously reported  for  the  4%  alloy,  though  tere  was  a 
concurrent  increase  in  coercive  force  from  approxi- 
mately 0.  50  oersteds.    Preliminary  tests  on  additional 
alloys  of  Manganese  indicated  ferromagnetism  in 
alloys  of  Mn-Sn,  Mn-C-Sn.  Mn-Zn.  Mn-Cd,  Mn-C- 
Cd,  as  well  as  other  complex  alloys  of  the  Heusler 
type.    Initial  test  results  are  reported  for  alloys  of 
Mn^Si^,  and  (Mn4Sn)xC^  types.  (Author)  (See  also 


PB  149  602) 


Institute  of  Research,  Lehigh  U. ,  Bethlehem,  Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERLMJS,  by  Marvin  C.  Y.  Lee, 
Joseph  S.  Mathias  and  others.   Quarterly  progress 
rept.  no.  6,   15  Oct  54-15  Jan  55,  on  Contract  DA  36- 
039-SC-4258O.    15  Jan  55,  59p.  19  refs. 
Order  from  LC  mi$3.60,  ph$9.30  PB  149  604 

Work  has  been  initiated  on  the  iron  6.4%  silicon  alloy 
in  the  hope  of  determining  the  relation,  if  any,  be- 
tween the  ordering  reaction  and  the  response  to  an- 
nealing in  a  magnetic  field.   The  first  series  (rf  rings 
prepared  appear  free  of  defeas  but  show  an  abnor- 
mally low  permeability.   The  studies  of  the  influence 
of  grain  size  on  the  magnetic  properties  of  the  iron- 
molybdenum  alloy  have  been  completed.   The  results 
as  reported  indicate  a  decrease  of  coercive  force  and 
an  increase  of  low  field  permeabiUty  with  increased 
grain  size.   The  induction  at  high  fields  appears  to 
decrease  slightly  with  increased  grain  size.    Further 
tests  have  been  made  on  the  Mn-Sn-C  system  and  the 
Mn-Sb-C  system.   (Author)  (See  also  PB  149  603) 


Institute  of  Research,  Lehigh  U. ,  Bethlehem,  Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERIALS,  by  Marvin  C.  Y.  Lee, 
Ernest  Costello,  and  others.   Quarterly  progress  rept 
no.  7,  15  Jan- 15  Apr  55,  cm  Contract  DA  36-039-sc- 
42580.    15  Apr  55,  36p.  8  refs.  • 

Order  from  LC  mi$3. 00,  ph$6.  30  PB  149  605      ' 

The  critical  temperatures  for  ordering  of  the  Fe-6. 1% 
Si  and  the  Fe-5.  2%  Si  alloys  appear  to  be  approxi- 
mately 6450C  and  630OC  respectively.    By  preanneal- 
ing  the  iron  powders  in  hydrogen,  rings  of  5.  2  and 
6.4%  Si  -  balance  iron  have  been  produced  with  per- 
meabilities in  the  annealed  condition  in  the  range  to  be 
expected  from  such  alloys.   Further  magnetic  results 
are  reported  for  the  systems  Mn-Sn-C  and  Mn-Sb-C. 
Further  standard  X-ray  patterns  were  run  for  several 
of  the  phases  expected  to  be  present  in  the  Mn-Sn-C 
investigation.   The  "d"  values  are  presented  in  this 
report  though  metallographic  studies  and  crystal 
structure  analyses  have  not  been  performed.   (Author) 
(See  also  PB  149  604) 


Institute  of  Research,  Lehigh  U. ,  Bethlehem,  Pa. 
RESEARCH  STUDY  ON  THE  IMPROVEMENT  OF 
MAGNETIC  MATERL\LS,  by  Marvin  C.  Y.  Lee. 
Joseph  S.  Mathias  and  others.   Final  rept.  for 
16  July  53-15  July  55  on  Contract  DA  36-039-8C- 
42580.    15  July  55.  40p.  26  refs. 
Order  from  LC  mi$3.00.  ph$6.  30  PB  149  606 

The  studies  of  the  influence  of  time  and  temperature 
on  the  response  of  the  50%  iron  -  50%  cobalt  alloys  to 
heat  treatment  in  a  magnetic  field  have  been  com- 
pleted as  have  the  studies  of  the  influence  of  grain 
size  on  the  magnetization  curve  and  coercive  force  of 
iron- molybdenum.   The  results  of  these  investigations 
are  summarized.   Magnetic  data  have  been  obtained 
on  a  number  of  alloys  of  manganese  including  alloys 
in  the  binary  systems  Mn-Ge.  Mn-Sb.  Mn-B.  and 
Mn-Sn  and  the  ternary  system  Mn-C-Sn.   Some  data 
have  also  been  reported  on  preliminary  studies  of  the 
Mn-Sb-C  and  Mn-Sb-B  systems.    Preliminary  studies 
have  been  made  of  other  alloys  of  manganese  and  of 
chromium  as  well  as  of  the  iron-beryllium  system. 
Work  has  progressed  on  the  construction  of  equip- 
ment for  measuring  high  temperature  magnetostric- 
tion and  magnetocrystalline  anisotropy.    (Author) 
(See  also  PB  149  605) 


Microwave  Research  Inst.  .  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
A  SOLUTION  FOR  THE  MAGNETIC  FIELD  IN 
FERROMAGNETIC  LAMINATIONS  WITH  NON- 
LINEAR B-H  CHARACTERISTICS,  by  K.   T.   Lian. 
Rept.  on  Contract  Nonr-839(05).    22  S^  59,  33p. 
7  refs.   Research  rept.   R-766-59;  PIB-694;  AD-229  995. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  148  897 

A  technique  is  described  for  determining  the  field 
distribution  inside  a  ferromagnetic  lamination  or  slab 
when  the  material  is  excited  by  a  step  of  magnetic 
field  (H)  applied  to  the  surface.    The  functional  form  <rf 
the  solution  is  found  to  be  independent  of  the  shape  of 
the  B-H  characteristic.   (Author) 
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Scripps  Institution  of  Odeanography,  U.  at 

California,   La  Jolla. 
GEOMAGNETIC  WESTWARD  DRIFT  AND  IRREGU- 
LARITIES IN  THE  EARtH'S  ROTATION,  by 
Michael  G.  Rochester  (U.  of  Utah).    Final  rept.  on 
Contract  Nonr-2216(03).   15  July  59,  58p.   19  refs. 
AD- 220.  218. 
Order  from  LC  ml$3.  60,  ph$9.  30  PB  148  186 

Bullard's  (1950)  rigid-sphere  model  for  the  steady 
westward  drift  d  the  Earth's  non-dipole  magnetic 
field  is  extended  to  include  the  magnetic  coupling  pro- 
vided by  the  presence  of  tjie  higher  multipole  fields  at 
the  core-mantle  boundary.    If  the  first  6  harmonics  of 
the  observed  surface  field  are  taken  into  account,  the 
retarding  couple  on  the  mantle  is  increased  by  a  fac- 
tor 0^  1.  6.    Using  this  result  it  would  follow  from 
Bullard's  specialized  model  of  the  core  that  the  geo- 
magnetic dynamo  mechanism  generates  a  torodial 
field  of  several  hundred  gauss  in  the  deep  interior  at 
the  core.   Time-dependent  perturbations  of  the 
mantle-core  coupling  are  investigated,  and  it  is  shown 
that  reasonable  fluctuations  of  the  fields  at  the  core- 
mantle  boundary  are  capable  of  explaining  changes  in 
the  length  of  day  at  the  rate  of  order  I  msec  in  10  yr. 
The  argument  provides  aclditional  evidence  that  the 
mean  electrical  conductivity  in  the  bottom  2000  km  at 
the  mantle  is  at  least  10''  emu.    A  summary  al 
knowledge  of  the  distribuijon  of  electrical  conductivity 
with  depth  in  the  Earth  is  given.    (Author) 
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Air  Force  Cambridge  Rpsearch  Center,  Bedford, 

Mass. 
A  YEARS  SAMPLING  Of  HIGH-FREQUENCY 
ARCTIC  SIGNALS,  by  H.  S.  Marsh.   Apr  60,  49p. 
13  refs.    AFCRC-TR-60-125. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  148  967 

This  report  covers  a  year's  intermittent  sampling  at 
Scituate,  Mass. ,  on  various  High-frequency  Arctic 
signals,  predominantly  the  Thule  12-  and  18-Mcp8 
slant- sounder  signals,  with  particular  interest  in 
Arctic  blackout  occurrences.   The  limited  sampling 
possible,  plus  the  abnorn^^ality  of  "normal"  Arctic 
ionospheric  conditions  reduced  the  information  gained 
on  blackout  morphology.    Several  definite  trends  that 
emerged  are  presented.   Other  ionospheric  anomalies 
observed,  including  normal  relative-frequency  diurnal 
and  seasonal  variations,  contrasted  with  their  expan- 
sions during  magnetic  disturbances  and  approaching 
blackout  conditions;  brief  thermal  dropouts  of  inter- 
fering signals  around  sunrise  and  sunset  and  validity 
of  Appleton-Beynon   curved  layer,  thin  earth'  geome- 
try when  the  signal  is  close  to  the  MUF,  are  ex- 
amined in  some  detail.  (Author) 
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Antenna  Lab.  ,  Ohio  Staoe  U.   Research  Foundation, 

Columbus. 
THE  EVALUATION  OF  INCOMPLETE  NORMALIZA- 
TION INTEGRALS  AND  DERIVATIVES  WITH  RE- 
SPECT TO  THE  ORDER  OF  ASSOCIATED 
LEGENDRE  POLYNOMIALS,  by  Raphael  Tsu.  Rept. 
on  Monostatic  and  Bi static  Measurement  of  Scattering 
Shapes  and  Synthesis  of  Scattering  Shapes,  Contract 
AF  19(604)6157.    1  Apr  60.  23p.  7  refs.   Rept.  1073-3; 
AFCRC-TN-60-376. 
Order  from  LC  mi$2.  70,  phK  80  PB  148  789 


Material  pertinent  to  scattering  pattern  synthesis  is 
presented.    The  evaluation  of  the  incomplete  normaliz- 
ation integrals  and^rivatives  with  respect  to  the 
order  of  associated  Legendre  Polynomials  are  pre- 
sented.   These  integrals  arise  from  the  study  of  a 
scatterer  which  has  a  minimum  average  scattering 
cross  section  in  a  given  cone.    The  formulas  of 
(  0  Pv//3v)vs  n  for  n  =  0,  1,  2  are  obtained  in  closed 
form.    Various  recurrence  relations  are  derived. 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,   N.  J. 
THE  VELOQTY  DISTRIBUTION  IN  A  MOLECULAR 
BEAM,  by  F.  O.  Vonbun.    15  Mar  60,  I3p.  7  refs. 
USASRDL  Technical  rept.  2103;  AD- 236  952. 
Order  from  LC  mi$2.40.  ph$3.30  PB  149  385 

The  velocity  distribution  in  a  mean  of  molecules  after 
it  has  been  subjected  to  an  inhomogeneous ,  cylindri- 
cal electric  or  magnetic  field  is  calculated.  The 
molecules  under  consideration  are  under  the  influence 
of  a  force  dicected  toward  the  axis  of   the  focusing  or 
separating  system.  The  resulting  velocity  distribution 
is  a  simple  analytical  function  in  which,  p,  N,  q  and 
x  are  practical  parameters  of  the  focusing  system  and 
the  molecule  itself.   Expressions  are  derived  for  the 
average  and  most  probable  velocities  In  a  beam 
leaving  the  focuser.  as  well  as  for  the  increase  in 
total  flux  from  the  end  of  the  focuser  due  to  the 
applied  field.  A  simple  formula  is  given  for  the 
effectiveness  of  separation  of  molecules  in  various 
Quantum  states .  (Author) 


Case  Inst,  of  Tech.  .  Cleveland,  Ohio. 
SCATTERING  OF  A  PLANE  WAVE  ON  A  FERRITE 
CYLINDER  AT  NORMAL  INCIDENCE,  by 
W.   H.   Eggimann.    Scientific  rept.  no.   11  on  Contract 
AF  19(604)3887.    25  Feb  60,  26p.   3  refs.  AFCRC- 
TN-60-380.  AD-237  887. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  194 

The  diffraction  of  a  plane  wave  on  a  circular  ferrite 
cylinder  at  normal  incidence^is  investigated.    The 
scattered  field  is  found  as  a  series  of  cylinder  func- 
tions.   The  amplitude  and  phase  of  the  scattered  field 
have  been  calculated  on  a  digital  computer  for  various 
values  erf  cylinder  radius  and  permeability  of  the 
ferrite.    Approximation  formulas  for  the  thin  cylinder 
and  the  far  field  have  been  developed.    It  is  found  that 
the  field  Is  asymmetrical  with  resp)ect  to  the  scattered 
direction  of  the  incident  field.    For  certain  values  of 
the  parameters,  the  scattered  field  has  the  form  of  a 
spiral  wave,  due  to  the  precession  of  the  magnetic 
dipole  currents.    Application  of  ferrite  rods  in  scan- 
ning antenna  systems  seem  feasible.    (Author) 

Defense  Research  Lab. ,  U.  erf  Texas,  Austin. 
DIELECTRIC  WAVEGUIDES  AND  RADIATORS,  by 
Chester  M.  McKinney,  Jr.    Doctoral  thesis.   Rept.  on 
Contract  NOrd-9195.   Sep  50,  278p.  79  refs.   Bumble- 
bee Series  rept.  no.  138. 
Order  from  LC  mijll .  10,  ep$45. 60       PB  149  616 

This  report  released  for  sale  to  the  public  13  Sep  60. 
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Electronic  Defense  Lab. ,  Sylvania  Electric  Products, 

Inc.,  Mountain  View,  Calif. 
POLARIZATION  ANALYSIS  AND  SYNTHESIS,  by 
Harold  L.  Newman.    Rept.  on  Contract  DA  36-039- 
sc-75012.    10  Mar  59,  29p.  7  refs.   Technical  memo, 
no.  EDL-M183;  AD-213  825. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  147  441 

Problems  involved  in  matching  the  polarization  of  a 
transmitter  to  that  of  a  particular  incoming  signal  are 
examined.   TTiis  includes  consideration  of  the  parame- 
ters required  for  the  specification  of  polarization,  the 
effect  on  power  transfer  between  antennas  of  errors  in 
matching  p>olarization,  various  means  whereby  polari- 
zation parameters  may  be  measured  and  synthesized, 
and  determination  of  the  requirements  of  the  major 
components  of  a  system  which  will  automatically 
accomplish  polarization  detection,  analysis,  and 
synthesis.   (Author) 


Hughes  Research  Labs.  ,   Malibu,  Calif. 
TIME  DOMAIN  SIDELOBE  SUPPRESSION,   by 
H.  H    Hougardy.   Quarterly  rept.   no.   3,    1  Oct-31 
31  Dec  59,  on  Contract  AF  30(602)2021.   [1960]  41p. 
4  refs    RADC-TN-60-76;  AD-237  680. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  087 

Analytic  studies  have  been  continued  in  the  areas  of 
optimum  modulation  forms,   systems  compatibility,  and 
error  analysis.    A  method  of  synthesizing  the  modula- 
tion for  a  linear  array  in  terms  of  a  desired  sidelobe 
level  is  established,  and  the  time  domain  linear  array 
theory  is  extended  to  modulated  two-dimensional  ap)er- 
tures.    Performance  of  time  modulated  antennas  with 
regard  to  gain,  tracking  sensitivity  and  utility  in  Dop- 
pier  systems  is  considered.    Results  of  initial  efforts 
on  an  error  analysis  of  a  modulated  cosine -on -a - 
pedestal  distribution  are  presented.    In  addition,  the 
experimental  effort  in  developing  a  receiver  detection 
system  is  discussed.  (Author) 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,   N.   Y. 
A  THEORY  OF  BUNCHING  PHENOMENA  IN  MAG- 
NETICALLY CONFINED  BEAMS  FOR  FAST- WAVE 
MICROWAVE  TUBES,  by  Michio  Nakano.    Rept.  on 
Contract  AF  19(604)4143.    1  Oct  59,  70p.   Research 
rept.   R-772-59;  PIB-700;  AFCRC  TN-60-109; 
AD-234  016. 
Order  from  LC  miJ3.  90,  ph$10.  80  PB  146  328 

The  pxjssibllity  of  high  px)wer  generation  from  the 
initial  gyration  energy  in  magnetically  confined  elec- 
tron beam  through  the  fast-wave  interaction  at  the 
cyclotron  resonance  is  studied.    It  is  shown  that  this 
bunching  is  possible  in  a  gyrating  beam  interacting 
with  an  RF  magnetic  field.    Microwave  generation  in 
plasma  media  is  considered,   because  phenomena  in  a 
fully  ionized  plasma  have  much  in  common   with  those 
in  a  high  density  electrcm  beam.    The  study  of  the 
mechanism  of  bunching  pheomena  in  magnetically  con- 
fined media  suggests  many  interesting  applications 
such  as  new  types  of  amplifiers,  oscillators  and 
other  relative  devices.  (Author) 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme,  Calif. 
INTERFERENCE  SUPPRESSION  FOR  AUTOMOTIVE 
IGNITION  SYSTEMS,  by  A^Mason  Brown.    Final  rept. 
18  Feb  60.  23p.   3  refs.   Technical  rept.  070; 
AD-234  876. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  812 

A  low-cost  radio  interference  suppression  harness  for 
automotive  ignition  systems  is  being  develop)ed  and  is 
based  on  the  following  premises:  (1)  the  mild  steel 
sheet- metal  stampings  could  be  substituted  for  bronze 
castings  as  suppression  shields;  and (2)  that  standardized 
parts  might  be  designed  to  fit  all  engines.    Fabrication 
of  the  shielding  components  from  sheet  metal  success- 
fully resulted  in  providing  satisfactory  suppression 
characteristics.    Standardization  of  parts  to  include  3 
different  types  of  engines  was  partially  successful. 


Molecular  Physics  and  Spectroscopy 


Arkansas  U. ,  Fayetteville. 
ATOMIC  SPECTROSCOPIC  INVESTIGATION  OF 
NUCLEAR  PROPERTIES,  by  R.  H.  Hughes.   Technical 
rept.  on  Contract  A F  18(603)26.   Feb  60,  21p.  17  refs. 
AFOSR-TR-60-28;  AD- 233  294. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  753 

A  study  of  the  isotope  shifts  in  the  atomic  spectra  of 
the  medium-weight  elements  was  undertaken.   Experi- 
mental data  were  obtained  on  the  isotope  shifts  in  the 
spectra  of  strontium,  molybdenum,  and  ruthenium. 
An  apparent  correlation  was  discovered  between  the 
binding  energy  of  the  last  p>air  of  neutrons,  obtained 
from  mass  spectroscopic  data,  and  isotopje  shifts. 
(Author) 


Colorado  U. ,  Boulder. 
HIGH  PRECISION  MICROWAVE  SPECTROMETER  FOR 
60  kMc,  by  Robert  W.  Zimmerer.    Doctoral  thesis. 
Technical  rept.  no.   3  on  Contract  Nonr- 1147(05). 
Aug  59,   17p.  5  refs.  AD- 226  157. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  873 

A  high  precision  microwave  8j)ectrometer  incorporating 
several  novel  ideas  was  develaped  to  measure  the  fine 
structure  of  the  rotational  levels  of  oxygen.    The  tran- 
sitions lie  between  50  and  65  kmc.    The  sp)ectrometer  is 
quite  dependable.    It  was  used  for  many  hr  of  continuous 
c^eration  with  no  adjustment.    Three  60, 000, 000  kc 
oxygen  lines  were  measured  to  5  kc.  TTie  measurements 
are  made  by  tuning  first  to  one  side  of  the  absorption 
I>eak  and  then  the  other  while  counting  the  frequency 
against  the  100  kc  national  standard.    To  record  the 
line  shape  the  15  mc  oscillator  is  tuned  through  the  ab- 
sorption line  by  a  motor  drive.    The  Zeeman  compon- 
ents can  be  recorded  by  increasing  the  bias  current  in 
the  2^eman  coil  until  they  are   resolved  in  the  quiescent 
field-    A  normal  line  recording  superposed  on  a  record- 
ing of  the  Zeeman  components  is  shown.    The  Zeeman 
components  compjare  nicely  with  the  theoretical  expec- 
tation.   Any  contribution  by  the  ir  lines  was  very  small. 
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Gates  and  Crellin  Labs,     erf  Chemistry ,  Calif.  Inst. 

of  Tech. ,  Pasadena . 
THE  ACTIVATION  ENERGY  OF  INVERSION  IN 
SUBSTITUTED   1-METHYLAZlRIDINES  (N-METHYL- 
ETHYLENI MINES)  MEASURED  BY  THE  NUCLEAR 
MAGNETIC  RESONANCE  TECHNIQUE,  by  A .  Lowen- 
stein  and  John  D.  Roben$  .   Technical  rept .  no.  6  on 
Contract  Nonr-220(26).    i  Sep  59,  I5p.  I3refs. 
AD- 225  557. 
Order  from  LC  mi$2.40j  ph$3,30  PB  148  862 

TTie  activation  energy  AE,  and  frequency  factor*^, 
for  inversion  in  l-methyI;-2,  2-dimethyIaziridine  (I) 
and  1 -methyl- 2- methylenleaziridine  (II)  have  been 
measured  using  the  n-m-r-  technique.  The  results 
are  aE*  10.0  Kcal.~an7  po  =5  x  lO^sec.  " I  for  I  and 
AE=6.4  Kcal.  and  Vor  jx  I09  sec.  -1  for  II .  AE  and 
and  Vo  have  also  been  measured  for  solutions  of  I  in 
methanol  and  carbon  tetrachloride.  TTie  results  are: 
AE  =  6.8Kcal.;    Vo  =-2  x  10^  sec.  "1  and  AEs7.8 


Kcal.:  Vo=l  x  10^ 


sec, 


respectively.  (Author) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
DRIFT  TUBE -MASS  SPECTROMETER  FOR  STUDIES 
OF  THERMAL- ENERGY  ION-MOLECULE  REAC- 
TIONS, by  E.  W.  McDaniel  and  D.  W.  Martin.   Tech- 
nical rept.  no.  3  on  Contcact  AF  18(600)1524. 
20  June  60,  34p.  21  refs.  i  AFOSR-TN-60-661; 
AD- 239  337. 
Order  from  LC  mi$3.00,  iph$6.  30  PB  148  965 


Apparatus  has  been  developed  for  the  mass  spectro- 
graphic  study  of  ion -molecule  reactions  occurring 
under  gas -kinetic  conditions  at  thermal  energies. 
Ions  are  produced  inside  a  two-foot- long  drift  space 
containing  gas  at  a  pressure  of  up  to  0. 7  mm  Hg.   A 
thermionic  source  utilizir^g  a  thoriated  iridium  fila- 
ment is  used  for  this  purpbse.   The  ions  diffuse  down 
the  drift  tube  under  the  action  of  a  weak  elearic  field 
and  pass  through  a  small  Aperture  at  the  end  into  a 
field-free,  two- stage  differential  pumping  chamber. 
From  the  second  stage  of  this  chamber  the  ions  enter 
a  60"  magnetic  defleaion  mass  spectrometer.   The 
number  of  ion-molecule  collisions  in  the  drift  tube 
may  be  varied  over  a  wide  rdnge  by  changing  the 
source  position  and  the  ga$  pressure,  and  information 
concerning  the  nature  and  probability  of  various  reac- 
tions is  revealed  by  the  resulting  changes  in  mass 
spectra.  The  apparatus  may  also  be  used  for  surface 
reaction  studies,  ionic  mobility  measurements,  and 
for  crude  investigations  of  the  lifetimes  of  unstable 
ions  against  spontaneous  cjisintegratlon.   (Author) 


Guggenheim  Jet  Propulsicfi  Center,  Calif.   Inst,  of 

Tech.  ,  Pasadena. 
EQUILIBRIUM  EMISSIVITt  CALCULATIONS  FOR  A 
HYDROGEN  PLASMA  AT  TEMPERATURES  UP  TO 
10.000*^K,  by  D.  Olfe.    Technical  rept.   no.    14  on  Con- 
tracts AF  18(603)2  and  Nonr-220(03).    May  60,  69p. 
53  refs.    AFOSR-TN-60-6a9;  AD- 239  405. 
Order  from  LC  mi$3.  90,  ohJlO.  80  PB  149  142 

The  important  equilibrium  emission  processes  in  a 
hydrogen  plasma  have  beert  investigated  in  the  temper 
ature  range  between  300°Kiand  10,000°K  for  pressures 
up  to  several  hundred  atmospheres.    Representative 


emissivity  calculations  have  been  carried  out  for  a 
transparent  gas  at  a  total  pressure  of  100  atmos  and  a 
mean  beam  length  of  30  cm.    Important  emissivity  con- 
tributions were  made  by  the  pressure- induced  funda- 
mental vibration- rotation  band  and  rotational  lines  of 
H2  at  the  lower  temperatures,  i.  e.  ,  below 3pproxi- 
mately  4500°K.    Above  this  temperature,  the  bound- 
free  and  free- free  transitions  of  the  H'  ion  and  the  con- 
tinuum and  line  radiation  of  the  H  "atom  are'ch'e  most 
important  contributors  to  the  emissivity.    The  follow- 
ing  emission  processes  were  also  investigated:  the 
bound- free  transitions  of  the  Ho  ion,  free- free  tran- 
sitions of  colliding  H  atoms  and  H^  ions,  electronic 
transitions  of  the  H2  molecule,  quadrupole  vibration- 
rotation  transitions  of  the  H2  molecule,  and  vibration- 
rotation  transitions  of  the  HD  molecule.    In  addition, 
the  effects  of  the  lowering  of  the  ionization  potentials 
by  the  fields  of  plasma  ions  and  of  the  very  broad  wings 
of  the  Lyman  q  line  have  been  considered.    (Author) 


Guggenheim  Jet  Propulsion  Center,  Calif.   Inst,  of 

Tech. ,  Pasadena. 
SHOCK-TUBE  MEASUREMENTS  OF  THE  f-NUMBER 
FOR  THE  (0,0) -BAND  OF  THE  OH  ^Yt — »^Tr 
TRANSITIONS,  by  M.   Lapp.    Technical  note  no.   lion 
Contract  AF  18(603)2.    May  60,   45p.   17  refs.  AFOSR- 
TN-60-666;  AD-239  582. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  139 

The  f- number  for  the  (0,  0)-band  of  the  ^ ^^TT 

transitions  of  OH  has  been  found  to  be  (0.  9j,0.  5)x  lO"^ 
A  shock  tube  was  used  to  produce  hot  gas  samples  at 
temperatures  from  3300  to  3900°K  with  equilibrium 
partial  pressures  of  OH  of  0.  004  to  0.  02  atm.    The 
emission  intensities  were  measured  photoelectrically 
as  a  function  of  time  behind  the  reflected  shock  in  a 
selected  spectral  interval.    These  results  were  then 
related  to  the  f- number  by  means  of  an  absolute  inten- 
sity calibration.    (Author) 


Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of 

Tech. ,  Pasadena. 
SHOCK-TUBE  MEASUREMENTS  OF  THE  HOMO- 
GENEOUS RATE  OF  DECOMPOSITION  OF  NH3  IN 
NH3-Ar  MIXTURES,  byT.  A.  Jacobs.  Technical 
note  no.  12  on  Contract  AF  16(603)2.  May  60.  12p. 
14  refs.  AFOSR-TN- 60-667;    AD-239  584. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  140 

The  advent  of  the  shock  tube  and  "fast"  infrared  de- 
tectors have  now  made  possible  a  method  for  the 
measurement  of  the  homogeneous  decomposition  rate. 
This  paper  reports  the  results  of  preliminary  activa- 
tion energy  measurements  for  the  homogeneous  de- 
composition of  NH3.  (Author) 


Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  at 

Tech.  ,  Pasadena. 
VIBRATIONAL  RELAXATION  IN  CYLINDRICAL 
CHAMBERS  CONTAINING  ISOTHERMAL,  DILUTE 
GAS  MIXTURES,  by  S.  S.  Penner.  D.   Olfe,  and 
T.  A.   Jacobs.    Technical  note  no.   13  on  Contract 
AF  18(603)2.    May  60,   14p.  9  refs.    AFOSR-TN-60- 
668;  AD-239  585. 
Order  from  LC  mi$2.  40,  ph%3.  30  PB  149  141 
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The  problem  is  considered  of  vibrational  excitation  in 
the  presence  of  an  external  radiation  field  and  deexci- 
tation  in  the  absence  of  the  field  for  stationary,  dilute 
systems  in  cylindrical  containers  in  which  surface  de- 
activation of  excited  species  is  so  effective  as  to  re- 
duce the  concentration  of  vibrationally  excited  mole- 
cules to  zero  at  the  bounding  surfaces.    The  rate  of  ex- 
citation in  an  external  radiation  field  is  examined  and 
the  subsequent  rate  of  deexcitation  when  the  external 
radiation  field  is  removed. 


Laboratory  of  Astrophysics  and  Physical  Meteorol- 
ogy. Johns  Hopkins  U..  Baltimore ,*Md. 
INTERFEROMETRIC  DETERMINATION  OF  FAR 
INFRARED  UNE  WIDTHS,  by  Ernest  V.  Loewen- 
stein.   Progress  rept.  on  Contract  A F  18(600)1307. 
1  Jan  60,  122p.  22  refs.  AFOSR-TN -60- 65. 
Order  from  LC  miJ6.30.  ph$l9.80  PB  149  162 

A  study  has  been  made  of  pressure  broadening  of  two 
pure  rotational  lines:  the  line  of  ammonia  at  20  cm"  ^ 
and  that  of  hydrogen  chloride  at  40  cm'  ^ .  The  data 
have  been  analyzed  by  the  Ladenburg-Reiche  method 
to  obtain  the  widths  of  the  lines  .   The  experimental 
uncertainties  present  in  the  data  made  it  necessary  to 
use  the  calculated  line  strengths  in  order  to  arrive  at 
values  of  the  widths  .  In  addition,  the  transmission 
spectra  of  several  discs  of  sapphire  have  been  meas- 
ured. The  channel  spectrum  arising  in  the  sapphire 
has  been  analyzed  for  index  of  refraction  and  extinc- 
tion coefficient.  The  channel  spectrum  shows  clearly 
that  sapphire  is  birefringent .   The  transmission  of 
saonhire  in  the  far  infrared  has  also  been  determined. 


Massachusetts  Inst,  of  Tech.,  Cambridge. 
INFRARED  SPECTRA  OF  ADSORBED  MOLECULES, 
by  Carl  W.  Garland.    Final  rept.  for  1  Nov  55- 
30  June  69  on  Contract  Nonr- 1841(01).   30  Oct  59,  18p. 
3  refs.   AD- 228  622. 
Order  from  LC  mi$ 2.40,  ph$ 3.  30  PB  149  515 

An  analysis  is  given  of  work  on  CO  chemisorbed  on 
rhodium  and  on  the  effect  of  poisoning  with  CS2  on  the 
spectrum  of  CO  adsorbed  on  nickel.    New  work  on  the 
desorption  erf  CO  from  nickel  samples  of  varying  com- 
position and  the  reaction  of  CO  with  nickel  surfaces  to 
form  Ni(C0)4  i^  reported.   Brief  mention  is  made  of 
some  results  for  CO  on  cobalt  samples.   (Author) 


Massachusetts  Inst,  of  Tech. .  Cambridge. 
SOLID-STATE  AND  MOLECULAR  THEORY  GROUP. 
Quarterly  progress  rept.  no.   34  on  Contract  Nonr- 
1841(34).    15  Oct  59.  90p.  77  refs.  AD- 227  806. 
Order  from  LC  miK  80,  ph$13.  80  PB  149  517 

Contents: 

Energy  bands  in  iron 

Note  on  the  structure  of  the  3d  bands  in  iron  group 

crystals 
Atomic  scattering  factors  for  the  iron  transition  series 
Restricted  and  unrestricted  Hartree-Fock  calculations 

for  atomic  lithium 
On  the  role  of  the  equivalence  restriction  in  molecular 

claculations 
Interaction  of  a  hole  with  mobile  lattice  ions  in  KCl 


An  inductive  method  for  generating  the  irreducible 
representations  of  the  group  of  spin  coordinate  per- 
mutations 

Non-empirical  calculations  for  small  atoms 

Non-empirical  calculations  for  smale  molecules 

Computer  techniques 

Programming  notes 

Diatomic  molecular  integral  program  for  I^<  704 
computer 

Solid  state  calculations 

Symmetrized  plane  wave  program 

(See  also  PB  146  031) 


Ohio  State  U.   Research  Foundation,  Columbus. 
OPTICAL  CONSTANTS  OF  SOME  IONIC  CRYSTALS 
IN  THE  REGION  OF  THEIR  FAR  INFRARED  EIGEN- 
FREQUENCES,  by  Ely  E.  Bell  and  Raymond  L.  Brown. 
Scientific  rept.   no.  2  on  Contract  AF  19(604)4119. 
17  Nov  59,  72p.  35  refs.  AFCRC-TN-60-260; 
AD-233  492. 
Order  from  LC  miH  50.  ph$12.  30  PB  147  80/ 

The  percent  transmission  of  LiF.  i  'CI,  NaBr,  KCl, 
KBr,  and  KI  was  measured  in  the  far  infrared  region  of 
strong  absorption  neighboring  the  eigenwavelength. 
This  was  done  for  3  samples  of  each  material.    The 
samples  were  prqjared  by  evaporating,  in  a  high  vac- 
uum, thin  films  (0.  1  to  1m  thick)  of  material  onto  col- 
lodion substrates.    TTie  transmission  measurements 
were  made  for  sample  ten^eratures  of  about  oOO^K  and 
about  100°K.    From  the  transmission  measurements 
the  values  of  the  eigenwavelength  for  each  material 
were  determined  to  within  ■«-0.  1/*  at  both  temperatures. 
The  classical  dispersion  formula  was  assumed  to  de- 
scribe correctly  the  wavelength  depyendence  of  n  and  k 
in  the  region  of  strong  absorption.    Values  for  the  con- 
stants of  the  dispersion  formula  were  determined  which    *" 
gave  good  agreement  between  the  measured  transmission 
and  the  transmission  calculated  using  an  approximate 
transmission  formula.    Tliese  constants  were  used  in 
the  dispersion  formula  in  the  calculation  of  values  of 
n  and  k  for  several  wavelengths  within  the  region  of 
strong  absorption.    This  was  done  for  each  material  at 
bqj:h  temperatures.    Where  similar  data  existed  a  com- 
pal-ison  was  made  with  the  results  obtained  in  the  pres- 
ent work.    In  all  cases  the  agreement  was  within  the 
exf)erimental  accuracy  of  the  investigation.    (Author) 


Padova  U.  (Italy). 
ON  THE  ELECTRONIC  AND  MICROWAVE  SPEC- 
TRUM OF  FORMYL  FLUORIDE,  by  G.  Semerano. 
Final  technical  rept. ,  for  1  Feb  59-31  Jan  60,  on  Con- 
tract DA  91-591-EUC-1050.  [1960]  26p.  8  refs. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  450 

Contents: 

Semiempirical  calculations  of  the  low  energy  levels  of 
HFCO  with  emphasis  on  the  comparison  with  analo- 
gous calculations  for  the  formaldehyde  levels 

Vibrational  analysis  of  the  n  — ?  tt  transition 

Rotational  analysis  by  microwave  spectroscopy 

(See  also  PB  143  052) 
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Purdue  Research  Foundation,   Lafayette,   Ind. 
THE  ARC    SPECTRUM  01?  CESIUM,  by  H.   Kleiman 
and  K.  W.  Meissner.    Tecnnical  rept.   no.   1  on  Spec- 
troscopic Research,   Contract  Nonr- 1100(08).  Oct  59, 
39p.  31  refs.  AD- 228  375. 
Order  from  LC  miJ3.  00,  pi$6.  30  PB  149  501 

Precision  measurements  w<  re  made  on  63  lines  in  the 
arc  spectrum  of  Cs.    The  first  3  members  of  the  prin- 
cipal series  were  measured  interferometrically  for 
"he  first  time,  allowing  imdrovement  in  the  level 
scheme.    Comparison  was  rpade  of  the  wavelengths 
emitted  by  2  different  light  isources,  a  Geissler  tube 
and  an  electrodeless  discharge  lamp,  and  a  relative 
shift  was  found  in  the  high  r|iembers  of  the  fundamen- 
tal   series.    The  term  valucjs  found  were  fitted  to  ex- 
tended Rltz  type  formulas  wfith  fair  accuracy.    The 
polarization  'ormula  was  usjed  to  fit  the  fundamental 
seric,     (Autht.r) 


Stanford  Research  Inst.  ,  iMenlo  Park,  Calif. 
MASS  SPECTROMETRY  StUDY  OF  THE  HEATS  OF 
DEMERIZATION  OF  THE  i*  LKALI  CHLORIDES,  by 


Thomas  A.  Milne  and  H.   M. 
note  no. 
46  refs. 


chael  Klein.    Technical 
6  on  Contract  AF  49(638)89.    June  60,  29p. 


AFOSR-TN-60-512.   AD- 239  918. 
Order  from  LC  mi|2.  70,  pti$4.  80 


The  heats  of  sublimation  of 


equilibrium  with  the  five  allali  chlorides  have  been 


determined  using  the  Bendix 


PB  149  159 


the  important  species  in 


time-of-flight  mass 


si)ectrometer.    The  mass  sf  ectrometrically  deter- 
mined differences  between  the  heats  of  sublimation  of 
monomer  and  dimer  have  bden  combined  with  the  best 
available  value  for  the  monomer  heat  of  sublimation 
to  calculate  tne  dimerizatioi  energies  for  all  five 
salts.    For  LiCl  a  trimerization  energy  was  also  de- 
termined.   These  results  are  compared  with  the  re- 
sults of  previous  studies.    (Author) 


Virginia  U. ,  Charlottesville. 
ENERGY  SPECTRUM  OF  THE  PHOTONEUTRONS 
FROM  GOLD,  by  R.   F.   Askew  and  A.  P.  Batson. 
Technical  note  on  Contract  AF  49(638)176.  July  60, 
19p.  7  refs.  AFOSR-TN-60*790. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  223 

The  energy  spectrum  at  the  neutrons  produced  at  90° 
to  a  gold  target  bombarded  )<^ith55  Mevbremstrahlung 
has  been  measured.    Nucleai:  emulsions  were  used  to 
detect  the  photoneutrons .    The  spectrum  shows  two 
peaks.    The  large  peak  at  1.  25  Mev  can  be  interpreted 
as  due  to  the  statistical  decty  erf  the  compound  nu- 
cleus. The  smaller  peak  at  about  5.  5  Mev  is  assumed 
to  come  from  a    "direct"  transition,  as  described  by 
the  Wilkinson  model.    In  the  appendix  a  new  method 
is  presented  for  the  calculation  of  the  corrections  in- 
volved for  those  proton  recoils  which  leave  the 
emulsion.    (Author) 


Willow  Run  Labs  . ,  U .  erf  Michigan ,  Ann  Arbor . 
ELECTRIC- FIELD -INDUC^  INFRARED  SPECTRUM 
by  R.  W.  Terhune.   Rept.  o$  Project  Michigan,  Con- 
tract DA  36-039-SC-78801 
Rept.  no.  2900-1-T. 
Order  from  LC  mi$2.40,  phi3.30  PB  147  275 


Vlay  59,  15p.  14  refs. 


A  supplemental  technique  for  molecular  spectroscopy 
has  been  developed  to  measure  very  small  percentage 
absorptions  in  the  infrared  at  comparatively  high 
resolution.  Changes  in  transmission  of  1  part  in 
10,000  with  a  resolution  of  1  cm-1  at  4000  cm"  1  were 
readily  measured  by  modulating  the  absorption. 
Electric-field- induced  absorption  was  observed  for 
some  8  vibration- rotation  transitions  of  H2  and  7, of 
D2.  Also,  the  Stark  effect  on  an  infrared  active  vi- 
bration of  NH3  was  observed.  (Author) 


Optics 


Institute  of  Mathematical  Sciences  ,  New  York  U . , 

N.  Y. 
A  STUDY  OF  THE   FAR  INFRARED  PROPERTIES 
OF  CRYSTALS,  by  J.  H.  Rohrbaugh .   Scientific  rept, 
no.  10,  1  Dec  59-29  Feb  60,  on  Contract 
AF  19(604)2673,  continuation  of  Contracts  W28-099- 
ac-17l,  AF  19(122)4,  and  AF  19(604)1115.  [1960] 
13p.  3  refs.  AFCRC-TN-60-561 . 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  172 

A  comparison  and  evaluation  is  made  of  the  low 
temperature  specific  heat  and  resultant  Debye  tem- 
perature variations  for  NaCl  as  calculated  here  by 
Arase  as  compared  to  the  work  of  Lundquist  and  of 
Karo.   Further  testing  and  improvement  of  the  spec- 
trometer is  also  reponed.  (Author)  (See  also 
PB  145  651) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
DESIGN  OF  FOUR  GENERAL- PURPOSE  INFRARED 
LENSES,  by  J.   R.   Snyder.    18  Nov  59,  22p.  2  refs. 
NOTS  TP-2430;  NAVORD  rept.  7041;  AD-235  313. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  810 

Four  infrared  lenses  have  been  designed  for  general 
purpose  use  in  the  wavelength  region  of  2.  0  to  11.  Oc 
No  aspheric  surfaces  or  mirrors  are  employed.   Focal- 
length  to  aperture  ratios  range  from  5.0  to  1.13,  focal 
lengths  from  2.0  to  24.0  in.  and  fields  covered  from 
2.0  to  40.0°.    The  image  of  a  point  source  varies  from 
0.6 'to  4  milliradians.    (Author) 


Razdow  Labs.  ,   Inc.  ,  Newark,  N.   J. 
DETERMINATION  OF  DESIGN  DATA  FOR   THE 
TRACKER  EVALUATING  SYSTEM,  by  A.   Razdow. 
Quarterly  rept.   no.   1,   12  Jan- 15  Apr  59,  on  Optical 
Tracker  Evaluation  and  Accuracy  Test  System,  Con- 
tract DA  36-039-8C-78271.    [1959]  66p. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  148  337 

Ihe  subject  of  this  report  is  the  analysis  of  the  basic 
problems  connected  with  the  evaluation  of  optical  target 
locator  systems  and  the  search  for  simple  solutions 
to  these  problems.    It  deals  specifically  with  the  com- 
pilation of  data  for  the  exact  calculation  of  the  various 
dimensions  and  angles.    A  detailed  analysis  is  made  of 
the  minimum  requirements  for  the  dimensional  and 
angular  tolerances  design  data  for  the  determination  of 
baselines  and  the  definition  of  errors  in  the  test  sys- 
tem and  system  under  test.    (Author) 
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Razdow  Labs.,  Inc.,  Newark,  N.  J. 
DETERMINATION  OF  DESIGN  DATA  FOR  THE 
TRACKER  EVALUATING  SYSTEM,  by  A.  Razdow. 
Quarterly  rept.  no.  2,   16  Apr- 17  July  59,  on  Optical 
Tracker  Evaluation  and  Accuracy  Test  System,  Con- 
tract DA  36-039-8C-78271.    [1959]  86p. 
Order  from  LC  mi$4.80,  ph$13.80  PB  148  338 

The  subject  of  this  report  is  the  analysis  of  the  prob- 
lem of  dynamic  evaluation  of  optical  trackers,  the 
analysis  of  pertinent  problems  of  geodetic  measure- 
ments, the  application  of  aistronomical  techniques,  the 
analysis  of  energy  transmission  of  a  light  link,  the 
investigation  of  external  error  producing  factors,  and 
a  preliminary  design  plan  for  the  evaluation  system. 
One  version  of  the  evaluation  system  was  bread- 
broaded  and  tested  on  an  Askania  Cine-Theodolite. 
Formulae  are  derived  for  the  location  of  a  concealed 
axis  of  rotation  with  respect  to  an  external  point  and 
also  for  the  transformation  of  externally  measured 
angles  to  the  coordinate  system  of  the  optical  tracker. 
The  fjroblem  of  the  dynamic  evaluation  of  infrared 
tracking  systems  is  investigated  and  a  solution 
proposed.   (Author)  (See  also  PB  148  337) 


Razdow  Labs.,  Newark,  N.  J. 
DETERMINATION  OF   DESIGN  DATA  FOR  THE 
TRACKER  EVALUATION  SYSTEM,  by  A.  Razdow 
and  Elliott  F.  Cameron.    Quarterly  rept.  no.  3, 
18  July- 19  Oct  1959,  on  Optical  Tracker  Evaluation 
and  Accuracy  Test  System,  Contract  DA  36-039 -sc 
78271.    [1959]  33p. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  148  339 

The  scope  of  this  report  includes  the  design  parame- 
ters of  the  search  beam,  the  definition  of  reference 
lines  and  checking  of  scale  accuracy  by  astronomical 
means,  and  a  design  which  includes  the  sensing  of  the 
angular  velocity  of  the  tracker  and  the  synchronization 
of  the  target  flashes  with  the  mid  exposure  position  of 
the  camera  shutter.   This  preliminary  design  is 
adaptable  to  servo  driven  and  manually  operated 
tracking  instrunjents  which  may  be  equipped  with 
either  single  frame  cameras  or  intermittent  motion 
picture  cameras.   The  theory  involved  in  the  deter- 
mination of  the  lime  of  transit  of  a  particular  star  at 
a  given  meridian  is  explained  and  illustrated  with  a 
detailed  example.   The  application  of  this  theory  to 
the  static  and  dynamic  testing  of  an  optical  tracker  is 
further  developed.   (Author)  (See  also  PB  148  338) 


Scripps  Institution  of  Oceanography,   U.  of 

California,   La  Jolla. 
ON  THE  STRUCTURE  OF  THE  LIGHT  FIELD  AT 
SHALLOW  DEPTHS  IN  DEEP  HOMOGENEOUS 
HYDROSOLS,   by  Rudolph  W.   Preisendorfer.    Rept. 
no.  3-5  on  Contract  NObs -72039.    Mar  59,  50p. 
6  refs.  AD-216  039. 
Order  from  LC  mi$3.  30.  phf7.  80  PB  148  375 

Recent  experimental  determinations  of  the  up  and 
downwelling  irradiances  in  Lake  Pend  Oreille  are 
studied  with  the  purpose  of  explaining  certain  ob- 
served nonlinear  trends  in  the  semilog  plots  of  these 
irradiances  at  shallow  depths.    A  mathematical  model 
which  describes  these  irradiances  Is  derived  from  the 
basic  equations  of  radiative  transfer.    The  model  ex- 
plains the  observed  phenomena  in  terms  of  the  inher- 


ent optical  properties  of  the  medium  and  its  external 
lighting  conditions.    On  the  basis  of  the  cited  experi- 
mental evidence  and  supporting  theory  hypotheses 
about  light  fields  in  all  homogeneous  natural  hydrosols 
are  proposed. 


Visibility  Lab. .  U.  of  California,  San  Diego. 
THE  CONTRAST  TRANSMITTANCE  DISTRIBUTION 
AS  A  POSSIBLE  TOOL  IN  VISIBILITY  CALCULA- 
TIONS, by  Rudolph  W.   Preisendorfer  and  James  L. 
Harris.    Rept.   on  Contract  NObs -72092.    1  Oct  58,    15p. 
2  refs.  SIO  Ref.  58-68;  AD-212  697. 
Order  from  LC  mi$2.  40,  ph$3  30  PB  148  377 

The  purpose  of  this  note  is  to  introduce  the  concept  of 
the  contrast  transmittance  distribution  and  to  point  out 
its  potentially  useful  application  to  the  general  visi- 
bility prcrfjlems  in  natural  aerosols  and  hydrosols.    It 
is  shown  that  the  contrast  transmittance  distribution: 
(a)  can  quite  generally  be  assigned  the  status  of  an 
(apparent)  optical  property  of  scanering-absorbing 
media,  (b)  possesses  certain  useful  analytical  prop- 
erties which  are  precisely  analogous  to  those  of  the 
well-knoWn  beam  transmittance  function  Tj.  (c)  can 
eliminate  the  need  for  the  explicit  determination  of  the 
volume  attenuation  function  a  insofar  as  a  is  required 

in  the  customary  solution  procedures  of  apparent  con- 
trast problems. 


Visibility  Lab. ,  U.  of  Olifomia,  San  Diego. 
A  STUDY  OF  LIGHT -STORAGE  PHENOMENA  IN 
SCATTERING  MEDIA,  by  Rudolph  W.  Preisendorfer. 
Rept.  on  Contract  NCfcs- 72092.   Mar  59,  43p.   2  refs. 
SIO  Reference  59-12;  AD-21.''  ?:'4. 
Order  from  LC  mi$3.  30,  ep$9.  30  PB  150  154 

This  report  released  for  sale  to  the  public  13  Sep  60. 


Solid  State  Physics 


Air  Force  Cambridge  Research  Center,   Bedford, 

Mass. 
THIN  FILM   EVAPORATION  TECHNIQUES,   by 
I.   Berman.    Mar  60,    13p.   8  refs.  AFCRC-TN-60-382. 
Order  from  LC  mi $2,  40,  ph$3.  30  PB  148  969 

P-N  junctions  were  made  by  evaporating  aluminum 
upon  N-type  silicon  held  at  fixed  temperature.    These 
junctions  were  measured  by  metallograph  techniques. 
A  description  Is  given  of  the  evaporating  techniques 
and  a  discussion  erf  the  system  is  presented.    (Author) 


Armour  Research  Foundation,  Chicago,  111. 
EXCESS  NOISE  IN  SEMICONDUCTORS,  by  James  J. 
Brophy.    Rept.  for  15  Nov  58-14  Nov  59  on  Contraa 
NOnr- 1800(00).    22  Oct  59,  82p.  6  refs.   ARE  1066, 
Summary  rept.  no.  4;  AD- 228  634. 
Order  from  LC  mi$4.80,  ph$13.80  PB  149  505 

Random  electrical  noise  phenomena  in  solids  was 
studied  to  understand  the  origin  of  1/f  noise  in  ZnO 
and  to  apply  noise  measurements  to  the  problem  of 
trapping  transitions  and  neutral  energy  transport  in 
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cadmium  sulfide.   A  characteristic  relaxation  time  of 
500  MBec  associated  withj  exciton  diffusion  or  other 
neutral  transport  m  CdSiwas  established  from  noise 
measurements.    Under  utiiform  illumination  the  cur- 
rent noise  in  single  crystal  CdS  may  be  interpreted  in 
terms  of  multiple  trappiiig  m  shallow  levels  within  0.5 
volts  of  the  conduction  b^nd.    Discrete  levels  at  0.36 
and  0.43  volts  were  obsejrved  in  lightly  doped  crystals. 
Noise  measurements  are  particularly  suitable  for  de- 
termination of  frequency  factors  of  such  traps  and 
values  ranging  from  10*  to  lO^l  sec'^  are  derived.   It 
is  possible  to  account  semi-quantitatively  for  the  1/f 
noise  present  in  some  crystals  on  the  basis  of  the  ex- 
ponential trap  distributioti  determined  from  photocon- 
duaivlty  experiments  an<J  the  constant  frequency 
faaor  of  these  traps  derived  from  low  frequency  noise 
measurements.   (Author)  (See  also  PB  144  274) 


[Army]  Signal  [Researcji  and  Development  Lab.  ] 

Fort  Monmouth,  N.  J. 
MEASUREMENT  OF  THP  COMPLEX  DIELECTRIC 
CONSTANT  OF  VERY  HIGH  DIELECTRIC  CON- 
STANT MATERIALS  ATj  MICROWAVE  FREQUEN- 
CIES, by  Isidore  Bady.    2J2  Apr  54,  52p.   Technical 
memo.  no.  M-1569. 
Order  from  LC  mij;,.  60.  ph$9.  30  PB  149  419 

Two  methods  for  the  measurement  of  the  complex  di- 
electric constant  of  very  high  dielectric  constant  ma- 
terials at  microwave  fre<;uencies  are  given.    The  first 
method  is  suitable  for  lov   loss  or  moderately  lossy 
samples,  and  the  second  nethod  is  suitable  for  very 


lossy  samples.    In  thefirst  method,  the  sample  is  placed 
in  a  wave  guide  with  a  sigial  generator  and  slotted  sec- 
tion (or  pair  of  directional  couplers)  on  one  side,  and  a 
movable  short  on  the  other  side.    Measurement  of  the 
maximum  and  minimum  VSWR's  obtained  when  the  po- 
sition of  the  short  is  vari(  d,  gives  sufficient  informa- 
tion to  calculate  the  comp  ex  dielectric  constant  of  the 
samplis.    In  the  second  method,  the  sample  is  placed  in 
a  wave  guide  with  a  signal  generator  and  slotted  sec- 
tion on  one  side,  and   a  slotted  section  and  movable 


short  on  the  other  side 
the  field  intensities  in  the 


(Measurement  of  the  ratio  of 
two  slotted  section  as  the 
short  is  adjusted  to  give  resonance  in  the  second  slotted 
section,  and  measuremen  of  VSWR  in  the  first  slotted 
section,  give  sufficient  inormation  to  calculate  the 
complex  dielectric  constant  of  the  material.    The  sensi- 
tivity of  the  measurement  can  be  increased  by  tuning 
out  all  or  part  of  the  mismatch  on  the  generator  side  of 
the  sample.    (Author) 


Case  Inst,  of  Tech..  Cleveland,  Ohio 
THE  PRESSURE  VARIATION  OF  THE  ELASTIC 
gONSTANTS  OF  SODIUMJ  by  W.  B.  Daniels.  Tech- 
nical rept.  no.  3  on  Contriict  Nonr- 1141(05).  June  58 
25p.  22  refs.  ^ 


Order  from  LC  mi$2.  70,    )h$4.  80 


The  pressure  variation  of 
constants  of  sodium  at 
modified  ultrasonic  pulse 
dC44/dP«1.63,    dC'/dP  = 


:he  single  crystal  elastic 
rooTi  temperature  using  a 
(tcho  method  are: 
0.226,   dBg/dP=3.60. 


PB  147  262 


Detroit  U. ,  Mich. 
THE  STUDY  OF  PROPERTIES  OF  SINGLE  CdS  AND 
ZnS  CRYSTALS  FOR  USE  AS  DETECTORS  IN 
CRYSTAL  COUNTERS,  by  S.   J.   Czyzak,   H.   Payne 
and  others.    Technical  rept.  no.  5.   1  Sep  58-31  Aug  59 
on  Contract  Nonr- 151 1(01).    1  Oct  59,  37p.  27  refs 
AD- 227  777. 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  149  503 

Progress  is  reported  on  the  growing  of  single  CdS  and 
ZnS  crystals.    A  new  technique  in  powder  preparation 
has  produced  single  crystals  of  greater  purity.    By 
heat  treating  the  grown  crystals  hexagonal  ZnS 
crystals  were  produced  more  easily  than  the  cubic 
ZnS  crystals,  the  reaction  in  the  latter  being  sluggish. 
More  accurate  data  was  obtained  by  employing  new 
techniques  and  more  sensitive  apparatus  in  the  meas- 
urement of  the  electrical  properties  of  CdS  and  ZnS. 
Rechecking  of  data  shows  the  results  to  be  consistent. 
Electron  polarizabilities  of  free  positive  ions  were 
calculated.    The  work  on  dislocation  studies  of  Zns 
single  crystals  is  being  continued.  (See  alsoPB  143  223) 


Gordon  McKay  Lab.  of  Applied  [Science)  Harvard  U., 

Cambridge,  Mass. 
MICROWAVE  PROPERTIES  AND  APPLICATIONS  OF 
GARNET  MATERIALS,  by  G.  P.  Rodrigue.    Scientific 
rept.  no.  13  on  Contract  AF  19(604)1084.    15  Aug  57, 
26p.  27  refs.    AFCRC-TN-57-786;  AD-133  740. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  562 

The  known  microwave  properties  of  the  new  garnet 
materials  are  summarized  briefly  and  compared  to 
those  of  the  more  conventional  ferrites.    In  order  to 
facilitate  the  explanation  of  the  operation  of  some  new 
types  of  microwave  devices,  recent  theories  of 
ferromagnetic  resonance  developed  by  Suhl  and  by 
Walker  are  outlined.   Possible  applications  of  the 
yttrium  garnet  material  include  low  frequency  con- 
ventional microwave  elements,  frequency  doublers 
and  detectors,  a  new  type  of  microwave  limiter,  and 
the  recently  announced  ferromagnetic  amplifier.   The 
advantages  that  yttrium  iron  garnet  offer  in  each  of 
these  devices  are  briefly  discussed.   (Author) 


Horizons,  Inc.,  Cleveland,  Ohio. 
FERROELECTRIC  FILMS,  by  Richard  A.  Fotland. 
Final  rept.  on  Contract  AF  19(604)5499.   Apr  60,  18p. 
3  refs.   AFCRC-TR-60-141. 
Ord^  from  LC  mi$2.  40,  ph$3.  30 

Procedures  have  been  evolved  for  n^paring  uniform 
20  micron  thick  f^im^-of-f^roelectric  sodium  niobate 
and  barium-lead  titanate  ce>afint  materials.    The 
procedure  involves  first  grinding  the  materials  to 
colloid  size.   The  fine  particles  are  then  dispersed  in 
water  using  a  colloid  mill  and  a  deflocculent .   Films 
are  then  formed  on  a  glass  plate,  using  an  organic 
film  as  an  interlayer,  by  pouring  the  suspension  on 
the  plate  and  allowing  the  water  to  evaporate.    Separa- 
tion of  the  film  from  the  glass  plate  is  accomplished 
by  rapidly  volatilizing  the  interlayer  at  a  high  tem- 
perature.  Strict  attention  to  details  of  cleanliness 
must  be  observed  in  order  to  prevent  the  formation  of 
pinholes  in  the  film.    Vitrification  of  the  films  is  per- 
formed with  the  films  resting  on  a  fine  particle  size, 
partially  sintered  zirconia  layer.   (Author) 
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Illinois  U. ,  Urbana. 
COLOR  CENTER  REACTIONS  IN  THE  ALKAU 
HALIDES,  by  Jack  Kings  ley.  Technical  note  no.  2  on 
Research  on  the  Electronic  Properties  of  Nonmetallic 
Crystals,  Contract  AF  49(638)529.  June  60,  129p. 
40  refs .  AFOSR-TN-60-635. 
Order  from  LC  mi$6.30,  ph$19.80  PB  148  971 

A  variety  of  expenmenis  have  been  performed  with  the 
object  of  understanding  certain  color  center  phenomena 
so  as  to  shed  light  on  the  nature  of  the  defects  in  the 
alkali  halides  and  the  mechanisms  of  their  formation 
and  destruction.   More  specifically,  these  experiments 
were  directed  toward  the  photoconductive ,  bleaching 
and  restoration  propenies  of  the  V4  center  and  toward 
a  study  of  the  details  of  the  processes  involving  the 
destruction  of  Vi  centers  .  The  majority  of  the  exper- 
iments were  performed  on  potassium  bromide. 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics,  U.  of  Maryland,   College  Park. 
MOBILITY  OF  AN  ELECTRON  IN  THE  DONOR 
IMPURITY  BAND  OF  A  COMPENSATED  SEMICON- 
DUCTOR, by  Alexei  A.  Maradudin  and  Barry  S. 
Gourary  (Applied  Physics  Lab. ,  Johns  Hopkins  U. ). 
Rept.  on  Contracts  AF  18(600)1315  and  NOrd-7386. 
Feb  60,  22p.  7  refs.   Technical  note.   BN-190;  AFOSR- 
TN-60-201;  AD-234  103. 
Order  from  LC  mi  $2.  70,  phK  80  PB  147  617 

The  motion  of  an  electron  is  studied  in  an  aperiodic 
one-dimensional  potential  consisting  of  a  random 
linear  array  of  attractive  delta-function  potentials  of 
equal  strength.    It  is  shown  that  the  ground  state  erf 
this  electron  is  nondegenerate,  and  that  its  energy  is 
separated  from  that  of  the  next  higher  energy  state  by 
a  gap.    These  2  results  imply  that  mobility  in  such  a 
system  is  an  activated  process.    The  relevance  d  the 
present  model  to  impurity  band  caiduction  in  nearly 
compensated  semiconductors  is  pointed  out,  and  its 
relation  to  the  recent  work  of  N.   F.  Mott  [Can.  J. 
Phys.  34:1356,   1956]  is  discussed.  (Author) 

Johns  Hc^kins  U. ,  Baltimore,  Md. 
STUDIES  OF  CONTACTS  WITH  BARRIERS  IN  BE- 
TWEEN, by  Hans  Meissner.    Final  rq>t.  on  Contract 
Nonr-248(49).    Sep  59,  51p.  28  refs.    AD- 225  070. 
Order  from  LC  mi^.  60,  ph$9.  30  PB  148  889 


Maryland  U. ,  College  Park. 
\FREQUENCY  SPECTRA  OF  LATTICES  WHOSE 
PARTICLES  INTERACT  WITH  LONG  RANGE 
'ORCES,  by  John  A.  Davies.    Doctoral  thesis.   Rept. 

.Contract  AF  49(638)399.   Apr  60,  195p.  20  refs. 
Technical  rept.  no.  174;  AFOSR-TN-60-386; 
AD- 237  704. 
Order  from  LC  mi$8.90,  ph$30.  30  PB  149  538 

The  properties  of  the  normal  mode  frequency  spectra 
of  lattices  in  which  long  range  interactions  exist  be- 
tween the  lattice  particles  are  studied  for  two-  and 
three-dimensional  crystal  models.   The  models  are 
(1)  two-dimensional  square  lattices  with  either  trans- 
verse vibrations  normal  to  the  plane  of  the  lattice,  or 
with  longitudinal  vibrations  in  the  plane  of  the  lattice; 
and  (2)  a  three-dimensional  simple  cubic  lattice.   The 


types  of  interactions  assumed  to  exist  between  lattice 
particle  are  pjair  potentials  varying  as  inverse  powers 
of  the  distance  between  the  interacting  particles. 
Long  range  interactions  are  found  to  give  rise  to 
types  of  singularities  in  the  frequency  spectrum,  and 
its  derivatives,  which  do  not  occur  when  only  short 
range  interactions  exist  in  the  lattice.   The  nature  of 
these  singularities  is  studied,  and  several  examples 
are  given.   A  treatment  of  lattice  models  having  only 
short  range  interactions  between  constituent  particles 
is  given  for  purposes  of  comparison  with  the  long 
range  potential  models.   (Author) 


Metals  Research  Lab. ,  Carnegie  Inst,  of  Tech.  , 

Pittsburgh,  Pa. 
COEFFICIENTS  OF  CONDENSATION  AND  EVAPORA- 
TION, by  J.  P.  Hirth  and  G.  M.  Pound.    Technical  rept 
no.   3  on  Contract  Nonr- 760(17).    15  Oct  59,  35p. 
50  refs.    AD-229  107. 
Order  from  LC  mi$3.  00,  phJ6.  30  PB  149  474 

Since  the  relation  between  the  vapor  pressure  of  a 
substance  and  the  flux  of  the  substance  leaving  a  sur- 
face in  equilibrium  with  the  vapor  was  developed, 
there  has  been  a  vast  research  effort  to  investigate  the 
quantity  a:  ambiguously  called  the  condensation  coef- 
ficient, the  evaporation  coefficient,  or  theaccomoda- 
tion  coefficient.    In  general,  ai  in  condensation  does 
not  equal  a,  in  evaporation  under  similar  exi)erimental 
conditions  as  was  assumed  by  early  investigadors. 
Also,  there  are  often  several  factors  affecting  a:  which 
may  or  may  not  be  mutually  indq)endent.    This  has  re- 
sulted in  doubtful  interpretations  of  a,  in  the  literature. 
Accordingly,  the  following  treatment  erf  the  various 
factors  affecting  Ji  is  presented  in  order  that  the  In- 
teraction of  these  factors  might  be  better  understood. 


Microwave  Lab. ,  Stanford  U. ,  Calif. 
WALKER  MODES  IN  LARGE  FERRITE  SAMPLES, 
by  B.  A.  Auld.    Scientific  rept.   no.  20  on  Contract 
AF  19(604)1930.    Apr  60,  20p.  6  refs.  M.   L.   rept. 
no.   709;  AFCRC-TN-60-383. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  247 

The  modes  of  resonance  for  a  ferrite  stripandaferrite 
post  resonator  between  conducting  planes  are  found  by 
taking  appropriate  combinations  of  uniform  plane  wave 
solutions.    It  is  shown  that  magnetostatic  resonances 
(Walker  modes)  may  exist  even  when  the  resonator 
dimensions  are  arbitrarily  large,  provided  the  mode 
indices  satisfy  certain  restrictions.    (Author) 


Microwave  Research  Inst.,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
TRANSMISSION  LINE  FORMULATION  FOR  SEMI- 
CONDUCTORS, by  Herbert  Kurss.   Quarterly  rept. 
no.  12,  1  Apr-30  June  59,  on  Contract  DA  36-039-8C- 
73052.    28  Sep  59,  26p.    Rept.  R-523. 35-59; 
PIB-453.35;  AD- 228  468. 
Order  from  LC  mi$ 2.70,  ph$4. 80  PB  146  454 

A  calculation  d  two  points  in  the  band  structure  of 
Lithium  is  tabulated  with  the  aid  of  the  new  formulae 
for  struaure  constants.   The  problem  of  determining 
those  crystal  planes  which  possess  an  orthogonal  basis 
is  reduced  to  a  set  of  diophantine  equations  and.  In  a 
sense,  solved.   A  priori  constraints  for  the  network 
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aspect  ctf  a  set  erf  coupled  transmissicm  bnes  are 
analyzed.   These  constraints  are  that  the  network  con- 
serve an  inner  product  of  terminal  quantities  where 
this  inner  produa  is  (a)  bilinear  or  (b)  Hermitian- 
bUinear.  (Author)  (See  alfio  PB  145  896) 


Naval  Ordnance  Lab.  ,  White  Oak,  Md. 
RESEARCH  ON  PHOTOCQNDUCTIVE  FILMS  OF  THE 
LEAD  SALTS,  by  Richard  L.  Petritz  and  >mes  N. 
Humphrey.    13  Nov  57,  44J.  75  refs.    NAVORD  rept. 
6042;  AD- 159  799.  1 

Order  from  LC  miJ3.  30,  ih$7.  80  PB  147  227 


A  review  Is  given  of  recent  research  on  the  photocon- 
ductive  process  in  lead  salt  films.    The  paper  begins 
with  a  discussion  of  the  basic  models  of  photoconductivity. 
The  majority  carrier  model  is  then  analyzed  in  detail 
and  formulae  for  the  respofisivity,  noise,  and  noise- 
equivalent  power  are  develt^)ed    Experimental  studies 
of  the  sensitization  process  barrier  modulation,  noise, 
quantum  efficiency,  responsivity,  and  noise- equivalent 
power  are  then  discussed  it  terms  of  the  majority 
carrier  model.    (Author) 


Northwestern  Technologidal  Inst.  ,  Evanston,   111. 
TEMPERATURE  AND  COJ^POSITION  DEPENDENCE 
OF  THE  STRENGTH  OF  Al  BASE  Zn  ALLOY  SINGLE 
CRYSTALS,  by  J.   Dash  and  M.   E.   Fine.    Rept.  on 
Contract  AF  49(638)524.    May  60,   16p.   19  refs. 
AFOSR-TN-60-524.  J 

Order  from  LC  mi$2.  40,  pk$3.  30  PB  149  537 

The  critical  resolved  shear  stress,  cf^,  of  zone- 
hardened  Al  base  Zn  alloys  jwas  found  to  increase  with 
'^Zn)^/^  3f  room  temperatui-e,   suggesting  that  the 
stress  necessary  to  shear  tiie  zones  is  larger  than  that 
necessary  to  overcome  the  klott-Nabarro  misfit 
stresses.    On  cooling  to  4.  2J°K,  cf^  of  a  particular  alloy 
(e.g.  5.3  at  .%  Zn)  increases  considerably  more  than 
predicted.    This  is  attributed  in  part  to  off- center  cut- 
ting of  zones  and  in  part  to  cutting  of  mismatch  dislo- 
cations presumed  to  be  located  in  the  r^ion  between 


the  core  of  the  zone  and  the 


depleted  shell. 


Notre  Dame  U. ,  Ind. 
ELECTRON  EMISSION  FROM  A  SINGLE  CRYSTAL, 
by  E.  A.  Coomes.    Reprint  peries. 
on  Contract  Nonr-1623<01). 
AD- 229  451. 
Order  from  LC  mi  $2.  70,  phl$4. 


Technical  rept. 
12  Oct  59,  26p.  23  refs. 
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PB  149  511 


A  model  for  electron  emission  is  presented  which  par- 
allels volume  transport  theory  and  allows  the  interpre- 
tation of  a  number  of  perplejcing  experimental  surface 
effects  in  a  simple  consistent  manner.    Use  of  the 
model  raises  the  question  of 
surface  potential  barrier  to 
tal.   (Author) 


validity  of  assigning  a 
[he  face  erf  a  perfect  crys- 


Ohio  State  U.   Research  Foundation,  Columbus, 
STUDY  OF  TOE  MECHANISM  OF  ENDOTHERMIC 
REACTIONS  PHOTOSENSITIZED  ON  SOLID  SURFACES, 
by  jack  G.  Calvert.    Final  rept.  on  Contract 
AF  19(604)4069.    Dec  59,  28p.   U  refs.  AFCRC-TR- 
60-222;  AD- 233  258. 
Order  from  LC  mlJ2.  70,  phH  80  PB  149  260 


Samples  of  CdS,  CdSe,  and  CdTe  were  prepared  in  our 
laboratory  and/or  obtained  from  commercial  suppliers. 
The  Ught- absorbing  properties  of  the  solids  were  de- 
termined by  reflectance  measurements.   This  work 
proved  that  CdS(s)  is  not  suitable  for  use  as  a  light- to- 
chemical  ehergy  converter  in  aqueous  suspensions  con- 
taining oxygen,    CdSe(s)-02-H20(l)  system  also  shown 
to  be  unsuitable  as  an  energy  converter  in  oxygen- 
containing  aqueous  systems.    CdTe(s)-02-H20(l)  sys- 
tem appeared  to  be  ideally  suited  for  consideration  as  a 
solar- to- chemical  energy  converter. 


Pennsylvania  U. ,  Riiladelphia. 
INVESTIGATION  OF  PHYSICAL  PROPERTIES  OF 
SEMICONDUCTORS,  by  Max  E.  Caspari.    R^t.  on 
Research  on  Physical  Phenomena  Affecting  the  Char- 
acteristics of  Electronic  Components,  Contract 
AF  33(616)3376.    Apr  60.  53p.  9  refs.  WADC  Techni- 
cal rept.  59-549. 
Order  from  OTS  $1.  50  PB  161  903 

Part  of  the  research  effort  described  in  this  report  was 
devoted  to  the  investigation  of  materials  which  may 
have  interesting  semiconducting  properties  at  high 
temperatures.    In  particular  solid  solutions  and  com- 
pounds of  metals  and  tungsten  trioxide  have  been  in- 
vestigated.   It  was  found  that  lead  forms  solid  solutions 
with  tungsten  trioxide  over  a  wide  composition  range 
but  has  metallic  electrical  properties.    Copper  tung- 
state  and  a  compound  containing  a  small  amount  of 
silver  in  tungsten  trioxide  were  found  to  have  interest- 
ing semiconducting  properties.    Aluminum  boride  was 
found  to  be  a  semiconductor  with  a  large  activation 
energy.    Coupled  with  the  preparation,  chemical  anal- 
ysis and  determination  of  electrical  properties  of  these 
compounds,  a  crystal  structure  determination  of  tri- 
clinic  copper  tungstate  was  initiated.    A  study  of  the 
Faraday  effect  at  microwave  frequencies  on  n-  and 
p-type  germanium  and  silicon  was  carried  out  over  a 
wide  temperature  range  as  a  function  of  the  static  mag- 
netic field,  leading  to  information  regarding  the  effec- 
tive masses,  life- times  and  mobilities  al  the  charge 
carriers.    Optical  investigations  of  iodine  single  crys- 
tals showed  the  laner  to  be  a  semiconductor  with  a 
large  activation  energy.    A  large  electrostrictive  effect 
was  measured  in  rutile  single  crystals  and  surface 
rather  than  volume  in^jerfections  were  shown  to  have 
an  effect  on  the  breakdown  strength  in  Harshaw  KCl 
crystals.    (Author) 


Purdue  Research  Foundation,  Lafayette,  Ind. 
SILICON  CRYSTAL  PERFECTION  STUDY,  by 
H.  U.  Yearian.    Quarterly  rept.  no.  3,   1  Dec  58- 
28  Feb  59, on  Contract  DA  36-039- 8C-77991.    [19591  29p. 
9  refs. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  149  110 

Single  crystals  of  SI  have  been  pulled  from  a  quartz 
crucible  heated  by  a  regulated  carbon  resistance  furnace 
in  either  a  He  or  A  atmosphere,    A  small  dislocation 
free  seed  was  used  wlth<lll>growth  axis.    Initially 
there  was  no  physical  separation  of  the  gas  flowing  over 
the  crucible  and  the  radiation  shielded  heater.    Under 
these  conditions  the  dislocation  density  was  in  the 
neighborhood  of  a  few  tens  to  a  few  hundrec|  per  cm 
and  twinning  not  associated  with  known  changes  in 
growing  conditions  occurred  frequently.    By  isolating 
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'  the  crucible  gas  from  the  heater,  reducing  gas  contam- 
ination by  hydrocarbon  vapors,  and  by  careful  prepara- 
tion of  the  seed,  the  dislocation  density  was  reduced  to 
less  than  10/cm^  in  favorable  cases  of  seeding  and 
growth  control.    The  only  twins  observed  were  associated 
with  an  irregularity  in  the  temperature  control  which 
can  be  eliminated.    The  factors  affecting  plastic  defor- 
mation during  crystal  growth  and  the  optimum  growing 
conditions  were  formulated.    A  regulated  RF  converter 
and  puller  were  installed  for  experiments  on  extending 
the  small  seed  technique  to  pulling  from  a  molten  zone 
supported  by  surface  tension  on  the  end  of  a  silicon  rod. 
Preliminary  experiments  with  unregulated  equipment 
gave  some  promise  of  success.    (Author)   (See  also 
PB  142  7p3) 


Rutgers  State  U.  ,  New  Brunswick,  N.  J. 
X-RAY  STUDY  OF  LATTICE  DEFECTS  IN  FA- 
TIGUED SINGLE  CRYSTALS,  by  A.   Shrier, 
S.  Weissmann,  and  J.  J.  Slade,  Jr.    Technical  note 
no.  2  on  Contract  AF  49(638)17.    July  60.  58p.   37  refs. 
AFOSR-TN-60-519. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  149  154 

Annealed  silver  single  crystals  grown  from  the  melt 
with  a  (111)  orientation  were  subjected  to  cyclic  bend- 
ing and  were  studied  below  and  above  the  fatigue 
limit  (10'  cycles).    High  resolution  x-ray  methods 
were  employed  which  included  the  Schulz  reflection 
topography  method,  the  x-ray  reflection  microscopy 
method  with  continuous  speciment  rotation,  the  double- 
crystal  diffractometer  method  supplemented  by  x-ray 
reflection  microscopy  and  the  divergent  x-ray  beam 
back- reflection  method.    The  x-ray  studies  were 
carried  out  as  functions  of  increased  number  of  cycles 
and  position  of  specimen  areas  and  were  also  supple- 
mented by  microhardness  investigations.    It  was  f>os- 
sible  to  discern  three  distinct  stages  in ^ow- stress 
fatigue:   in  high- stress  fatigue  the  effects  of  all  three 
stages  were  juxtaposed  and  the  characteristic  fatigue 
phenomena  developed  at  a  higher  rate. 


Stanford  Electronics  Labs.  ,  Stanford  U.  ,  Calif. 
STUDIES  OF  MICROPLASMAS  AND  HIGH- FIELD 
EFFECTS  ON  SILICON.    Final  rept.  on  Contract 
DA  36-039-SC-78272.    15  Feb  60.  33pj  AD-236  849. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  411 

This  study  is  concerned  with  producing  a  p-n  junction 
device  for  obtaining  high  internal  fields  perpendicular 
to  a  silicon  surface.    This  device  will  ultimately  be 
used  to  study  microplasmas  and  high  field  effects  in 
silicon.    The  work  has  proceeded  in  three  steps.    The 
first  step  was  to  achieve  a  reproducible  diffusion  proc- 
ess.   The  next  step  was  the  construction  of  the  device 
itself.    Essentially,  the  device  is  a  guard  ring  diode 
with  a  very  shallow  junction  which  under  reverse  bias 
will,  hopefully,  avalanche  uniformly  over  the  junction 
area.    In  the  avalanche  condition  the  device  emits  light 
in  the  region  of  breakdown,  the  glow  being  produced 
by  hot  hole- hot,  electron  recombination  in  the  high 
fields  present.    The  devices  constructed  experienced 
avalanche  breakdown  in  isolated  spots  rather  than  uni- 
form breakdown  over  the  junction  area.    The  attempt 
to  correlate  these  breakdown  spots  with  surface  im- 
perfections led  to  the  discovery  that  surface  imperfec- 
tions introduced  during  the  construction  of  the  device 
were  directly  related  to  the  breakdown  phenomenon. 


Attempts  to  understand  the  nature  of  the  surface  im- 
perfections constitute  the  present  stage  of  the  research. 
(See  also  PB  147  933) 


Stanford  U.  ,  Calif. 
THE  SPECIFIC  HEAT  OF  THE  EXCHANGE  SYS- 
TEM OF  SOME  FREE  RADICALS  BETWEEN  1.6° 
AND  4.  2  K,  by  J.  P.  Goldsborough,  M,  Mandel,  and 
G.   E.  Pake.    Rept.  on  Paramagnetic  Resonance,  Con- 
tract AF  18(603)131.    June  60,  9p.  7  refs.  Technical 
note  no.   131-6;  AFOSR-TN-60-585. 
Or?ler  from  LC  mi$l.  80,  ph$l.  80  PB  148  552 

Portions  of  this  report  will  not  reproduce  well. 


Technical  Research  Group,  Syosset,  N.  Y. 
DEVELOPMENT  OF  THE  PERIODIC  SHOCK  WAVE 
TECHNIQUE  AND  ITS  APPLICATION  TO  THE 
PREPARATION  OF  SEMICONDUCTOR  SILICON 
CARBIDE,  by  J.  Dharma  Teja.   Final  rept.  for 
15  Aug  57-15  Oct  59  on  Contract  AF  19(604)2665. 
Jan  60,   I65p.  77  refs.   TRG-117-FR;  AFCRC-TR- 
60-105. 
Order  from  LC  mi$7.80,  ph$25.80  PB  149  789 

The  periodic  shock  tube  has  been  investigated  as  a 
high  temperature  device  for  the  pyrolytic  decomposi- 
tion of  various  organo- silicon  compounds,  into  silicon 
carbide.   Temperatures  in  the  range  UOO^F  were 
produced  in  a  periodic  shock  tube  (gas  driven  jet 
resonance  tube).    Results  of  hundreds  of  experimental 
runs  show  that  silicon  carbide  is  obtained  in  a  com- 
paratively impure  form  in  such  a  shock  tube.    Gram 
quantities  of  silicon  carbide  were  thus  prepared. 
X-ray  diffraction  analyses  indicate  that  both  Q-  and 
p-forms  of  silicon  carbide  are  formed  in  thepyrolysis 
showing  large  temperature  gradients  in  the  shock 
tube.    Since  times  of  the  order  of  one  minute  were 
employed  in  each  experimental  run,  adequate  time 
was  not  available  for  crystal  growth,  and  hence  only 
micro-crystalline* silicon  carbide  is  produced. 
(Author)  (See  also  PB  138  704) 


V. 


Watertown  Arsenal  Labs. ,  Mass. 
CRYSTALLOGRAPHIC  AND  MICROSTRUCTURAL 
CHANGES  OCCURRING  DURING  THE  GRAPHITIZA- 
TION  OF  A  PETROLEUM  COKE,  by  Aram  Tarpinian. 
Jan  60,  46p.  25  refs.   Technical  rept.  no.  WAL 
TR  825.  5/1;  AD-234  186. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  997 

An  analysis  Is  made  of  the  growth  kinetics  of  carbon 
crystallites  in  a  Gulf  Coast  crude  petroleum  coke. 
In  the  range  erf  2000°  to  2500OC  an  activation  energy 
erf  90  -  120  K  cal/mol  was  determined  for  growth 
parallel  to  the  c-axis;  from  2500°  to  2800°C  a  lower 
activation  energy  of  20  -  30  K  cal/mol  was  observed. 
Cathodic  etching  techniques  were  utilized  to  prepare 
powdered  coke  specimens  for  mlcrostructural  ex- 
amination.   Significant  changes  in  microstructure  were 
observed  at  approximately  the  same  temperature  range 
(2400°  -  2500OC)  in  which  the  activation  energy  for 
crystallite  growth  changed  to  the  lower  value.  (Author) 
(Several  color  photographs  will  not  reproduce) 
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Air  Force  Missi 

AFB,  N.  Mex, 
PHENOMENOLOGICAL  liHEORY  OF  THE  ONE- 
DIMENSIONAL  STATIONARY  SHOCK  WAVE,  by 
Bruno  Manz.  July  60,   14C^.   15  ref s .  AFMDC  TR- 
60-12. 
Order  from  LC  mi$6.90,  ph$21 .30  PB  149  306 

Known  results  from  the  pfysics  of  shock  waves  are 
combined  here  with  new  results  .   The  main  features  , 
or  results  ,  are:  (1)  a  mo^e  refined  application  of  the 
Second  Law  of  Thermodynjamics;  (2)  a  critical  review 
of  the  concept  of  a  shock  thickness  as  a  criterion  for 
the  applicability  of  ordinary  thermodynamics:  (3)  its 
replacement  by  a  new  criterion  which  is  based  on  a 
formula  of  Enskog  for  the  Ispecific  entropy  of  a  heat- 
conducting  viscous  gas  which  departs  from  external 
equilibrium;  (4)  a  mathematical  discussion  of  the  non- 
hnear  second-order  differ|ential  equation  for  the  veloe 
ity  with  respect  to  the  possibility  of  oscillations 
occurring  inside  the  shock;  zone;  (5)  an  iteration 
method  leading  to  the  approximation  of  the  original 
second-order  differential  Equation  by  a  first-order 
differential  equation  whichlis  integrable;  (6)  the  con- 
clusion that  the  initial  Madi  number  generally  cannot 
exceed  a  cenain  limit  whidh  depends  on  the  Prandtl 
number  and  which  is  infinite  for  Prandtl  numbers 
greater  than  0.56  (y  -1.4);  (7)  a  closed-form  solution 
for  the  velocity  as  an  implijcit  function  of  x  which 


holds  for  Prandtel  numbers 
unity  and  for  not -too-great 
(Author) 


in  the  neighborhood  of 
initial  Mach  numbers . 


Avco-Everett  Res^rch  Lkb. ,  Mass. 
COLLISION  FREE  MAGNETOHYDRODYNAMIC 
SiOCK  WAVE,  by  A.  Kantrowitz,   R.  M.  Patrick, 
and  H.  E-  Petschek.   Rept.  C3n  Contracts  AF  49(638)61 
and  Nonr- 2524(00).     Aug  59,   15p.  6  refs.   Research 
rept.  63;  [AFOSR  TN-59-U90]  AD- 228  384. 
Order  from  LC  mi$2.  40,  pnS3.  30  PB  148  187 

It  is  assumed  that  the  dissipation  in  a  collision  free 
shock  produces  a  random  distribution  to  magneto- 
hydrodynamic  waves.    These  waves  are  then  treated 
as  the  fundamental  particle^  of  the  plasma.   A  rough 
kinetic  theory  is  developed  Wiich  estimates  the  heat 
conduction  coefficient  due  ta  the  waves.    Using  this 
heat  conduction  coefficient,  the  shock  thickness  is 
estimated  to  be  about  4  timet  the  characteristic  ion 
Larmour  radius.    This  prediction  is  in  rough  agree- 
ment with  experimental  results  obtained  in  a  MAST 
device.   (Author) 


Avco- [Everett I  Research  Lib. ,  Mass 
SUPERSONIC  TWO-DIMENSIpNAL  MAGNETOHY- 
DRODYNAMIC FLOW.  byF.fFishman.  J.  Lothrop  and 
others.    Rept.  on  Contracts  AF  04(647)278  and 
AF  49(638)61.    Feb  59,  50p.  ^  refs.    Research 
rept.  39;  (AFOSR  TN-59-29q;  AD-212  922] 
Order  from  LC  mi$3.30,  ph$|7.80  PB  147  199 


The  problem  treated  in  this  ^ 
and  theoretical  treatment  of  a 
sonic  flow  problem.    In  order 


rtaper  is  the  experimental 
two-dimensional  super - 
to  emphasize  the  mag- 


netohydrodynamic  effects  and  minimize  ordinary  flow 
effeas,  a  problem  has  been  chosen  in  which  there  are 
virtually  no  solid  bodies  in  the  flow  field,  but  only  a 
magnetic  field.   This  situation  can  be  approximated  by 
using  the  magnetic  field  of  a  loosely  wound  circular 
solenoid.    A  flow  perpendicular  to  the  axis  of  the 
solenoid  will  have  only  a  weak  interaction  with  the 
wire  of  the  solenoid.    For  reasonable  magnetic  field 
strengths  the  interaaion  with  the  magnetic  field  o(  the 
solenoid  can  be  much  larger. 


Centro  di  Studio  per  la  Fisica  Delle  Microonde 
Ctaly). 

ON  THE  THEORY  OF  SOME  CERENKOVIAN  EF- 
FECTS, by  Giuliano  Toraldo  di  Francia.  Technical 
note  no.  7  on  Contract  AF  61(052)67.   Feb  60    22d 
17  refs.  AFCRC-TN-60-566.  ' 

Order  from  LC  mi$2.70,  ph$4.80  PB  149  583 

The  field  generated  by  a  charged  particle  in  uniform 
straight  motion  is  expanded  into  a  set  of  evanescent 
waves .   The  expansion  is  valid  in  any  half-space  with 
no  points  in  common  with  the  path  of  the  particle. 
The  evanescent  waves  may  impinge  on  the  surface  of 
an  optical  diffraction  grating  and  be  diffracted.   Some 
of  the  diffracted  waves  turn  out  to  be  ordinary  plane 
waves .  which  carry  energy  away  from  the  grating     It 
is  possible  in  this  way  to  explain  the  Smith  and 
Purcell  effect  and  to  derive  some  quantitative  con- 
clusions .  (Author) 


Guggenheim  Aeronautical  Lab.  ,  Calif.   Inst,  of 
Tech. ,   Pasadena. 

MAGNETOHYDRODYNAMIC  SIMPLE  WAVES  (SUP- 
PLEMENT) by  Y.   M.   Lynn.    Rept.   on  Contract 
AF  49(638)476.    May  60,  25p.  AFOSR  Technical  note 
TT>J-59-1302,   sup. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  148  929 

In  this  supplement  an  exact  analytic  solution  of  the 
simple  wave  problem  is  presented,  as  well  as  some 
further  computations  of  integral  curves  for  fast 
waves.  (Author) 


Institute  of  Theoretical  Physics.   Stanford  U      Calif 
ON  A  POSSIBLE  NEW  EXPERIMENTAL  TEST  OF    * 
GENERAL  RELATIVITY  THEORY,   by  L.   I.   Schlff 
Technical  note  no.    12  on  Contract  AF  49(638)388 
Feb  60,    lOp.   8  refs.  AFOSR- TN-60- 199-  AD-233  744 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  147  616 

An  experiment  is  proposed  that  would  provide  a  genu- 
ine test  of  the  general  theory  of  relativity.    This  con- 
sists of  observation  of  the  precession  of  the  axis  of  a 
torque-free  gyroscope  that  is  either  fixed  in  a  labora- 
tory (rotating  with  the  earth),  or  located  in  a 
satellite.    It  is  also  suggested  that  a  gyroscope  made 
of  a  superconducting  sphere  supported  by  a  static 
magnetic  field  might  be  used  for  this  experiment,  and 
possibly  also  for  an  experimental  investigation  of 
Mach's  principle. 
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Physical  Research  Lab.  ,  Space  Tech.   Labs. ,  Inc.  , 

Los  Angeles,  Calif. 
EXCITATION  OF  ALFVEN  WAVES,  by  Roy  W.  Gould. 
Rept.  on  Advanced  Propulsion  Systems,  Contract 
AF  04(647)309.  24  May  60.  26p.   7  refs.   STL/TR-60- 
0000-09143. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  8% 

This  memorandum  examines  the  nature  of  waves  which 
can  propagate  in  a  cold  plasma  which  is  immersed  in 
a  strong  magnetic  field  and  surrounded  by  a  perfectly 
conducting  cylinder. 


Physical  Research  Lab. ,  Space  Tech.  Labs.  ,  In&  , 

Los  Angeles,  Calif. 
MAGNETIC  PLASMA  PROPULSION  BY  MEANS  OF  A 
TRAVELLING  SINUSOIDAL  FIELD,  by  Rudolf  X. 
Meyer.    Rept.  on  Contract  AF  04(647)309.    30  Apr  60, 
19p.  8  refs.    STL/TR-60-0000-09114. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  148  923 

A  theoretical  model  for  electrodeless  plasma  propul- 
sion by  means  of  a  time- dependent  magnetic  field  is 
considered.    The  plasma  is  propelled  by  the  peristaltic 
motion  caused  by  an  externally  applied  travelling  mag- 
netic field.    The  field  is  sinusoidal  and  purely  trans- 
verse in  the  plane  of  symmetry.    The  model  is  based 
on  the  assumption  of  a  fully  ionized  gas  of  finite  con- 
ductivity.   The  conductivity  is  assumed  to  be  suffi- 
ciently high  to  permit  neglecting  the  kinetic  energy 
associated  with  the  leakage  velocity  of  the  plasma 
through  the  magnetic  field.    The  plasma  motion  is 
therefore  determined  by  the  equilibrium  of  ponderor 
motive  force  and  pressure  gradient,  and  is  somewhat 
Analogous  to  the  flow  of  a  cold,  viscous  gas  percolating 
through  a  porous  medium.    Temperature  and  conduc- 
tivity can  be  shown  to  be  approximately  constanL    The 
quantity  of  greatest  interest  is  the  pressure  ratio  sus- 
tained per  half-wavelength  of  the  applied  magnetic  field. 
An  explicit  expression  for  the  case  of  zero  magnetic 
Reynolds  number  is  given  in  terms  of  an  integral  over 
the  reciprocal  of  a  Legendre  elliptic  integral.  Numeri- 
cal results  are  given.    (Author) 


Thermodynamics 


AeroChem  Research  Labs.  ,  Inc.  ,  Princeton,  N.    L 
REACTION  RATE  DISTRIBUTIONS  ON  CATALYTIC 
SURFACES,    n.    COMPARISON  OF  EXACT  AND 
APPROXIMATE  FLAT  PLATE  SOLUTIONS  FOR 
ASYMPTOTICALLY  SMALL  PRANDTL  NUMBER,  by 
Daniel  E.   Rosner.    Rept.  on  Contracts  AF  49(638)300 
and  AF  33(616)6216.    Apr  60.   I4p.   19  refs.   Technical 
pub.  no.    16;  AFOSR- TN-60- 690. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  230 

A  chemical  reaction  rate  distribution  along  a  catalytic 
plate  immersed  in  a  uniform  incompressible  fluid 
stream  containing  a  reactant  in  dilute  amounts  is  shown 
to  satisfy  a  familiar  integral  equation  when  the  Prandtl 
number  for  diffusion  (PrD=  V/D)  asymptotically  ap- 
proaches zera    The  closed  form,  exact  solution  to  the 
catalytic  plate  problem  provides  a  convenient  standar,d 
against  which  two  approximate  methods,  intended  to  ' 
span  the  entire  rajige  at  Prandtl  numbers,  are  com- 
pared.   It  la  concluded  from  this  comparison  that  global 
diffusion  corrections  ^  ( =  actual  over- all  conver  - 


sion/ chemically  controlled  conversion)  computed  aaaum- 
ing  a  constant  (fictitious)  reactant  concentration  along 
the  catalytic  surface  probably  represent  exact  solutions 
to  the  laminar  diffusion  layer  equations  (with  first  order 
chemical  reaction)  to  within  4.  8  percent  over  the  entire 
range  of  Prandtl  number  Prns  v/D.    (See  also 
PB  140  809) 


Aeronautical  Research  Lab.  ,   Wright  Air  Develop- 
ment Dtv. ,  Wright-Patterson  AFB,  Ohio 
A  STUDY  OF  FREE  CONVECTION  BOUNDARY 
LAYER  OSCILLATIONS  AND  THEIR  EFFECTS  ON 
HEAT  TRANSFER,  by  Jack  P.  Holman,  Harold  E. 
Gartrell,  and  Erich  E.  Soehgren.    Dec  59,  42p.  7  refs. 
WADD  Technical  rept.  59-3. 
Order  from  OTS  $1.  25  PB  161  941 

Wave  length,  wave  speed,  and  wave  amplitudes  of 
artificially  induced  oscillations  in  a  free  convection 
boundary  layer  on  a  vertical,  isothermal,  flat  plate 
were  measured  with  a  Zehnder-Mach  interferometer. 
It  was  found  that,  as  the  oscillatiwis  amplify  in  their 
movement  up  the  plate,  the  wave  energy  increased 
more  rapidly  in  the  outer  layers  of  the  boundary  layer 
than  in  the  layers  close  to  the  wall.    When  the  wave 
energy  in  the  outer  layers  became  sufficiently  high 
transition  to  turbulence  began.    It  was  also  observed 
that  the  time  averaged  heat  transfer  coefficient  for  the 
oscillating  boundary  layer  was  the  same  as  the  theoret- 
ical steady  state  value,  within  the  range  of  the  experi- 
mental error.  (Author) 


Avco-[Everett]  Research  Lab. ,  Mass. 
LAMINAR  HEAT  TRANSFER  AROUND  BLUNT 
BODIES  IN  DISSOCIATED  AIR,  by  N.  H.  Kenp, 
P.  H.  Rose,  and  R.  W.  Detra.    Kept,  on  Contract 
AF  04(645)18.    May  58,  36p.   12  refs.    Research 
rept.  15. 
Order  from  LC  mi$3. 00,  ph^.  30  PB  147  192 

In  the  present  work  the  local  similarity  differential 
equations  are  solved  exactly,  with  variable  external 
pressure  gradient  parameter,  variable  ff4  ,  aixl  in- 
clusion of  the  dissipation  term.    Lewis  number  effects 
are  also  discussed.    This  is  accomplished  numerically 
by  an  extension  of  the  method  which  Fay  and  Riddel  used 
at  the  stagnation  point.    The  solutions  which  depend  on 
the  local  external  flow  conditions,  vary  around  the  body, 
in  contrast  to  the  constant  values  used  by  Lees.  Atten- 
tion is  restricted  to  bodies  of  revolution  at  zero  angle 
of  incidence.    Results  for  two-dimensional  bodies  could 
be  obtained  by  the  same  method. 


Avco- [Everett]  Research  Lab. ,  Mass. 
A  QUANTITATIVE  RAPID  RESPONSE  ATOM  DE- 
TECTOR, by  Kurt  L.  Wray.    Rept.  on  Contract 
AF  04(645)18.    Mar  59,   16p.  5  refs.   Research 
rept.  46. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  659 

A  fine  platinum  wire  resistance  thermometer  which 
serves  as  a  rapid  response  atom  detector  is  described* 
The  platinum  wire  surface  caulyzes  the  recombina- 
tion of  the  atoms  striking  it  and  the  liberated  heat  of 
recombination  increases  the  temperature  of  the  wire. 
In  use,  a  constant  electric  current  is  passed  through 
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the  wire  and  the  voltage Idrop  across  the  wire  is  mon- 
itored as  a  function  of  time  on  an  oscilloscope.    Equa- 
tions are  developed  whidh  quantitatively  relate  the 
observed  signal  to  the  atom  concentration  when  the 
detector  is  simultaneousily  subjected  to  atom  flux  and 
electrical  heating.    An  e)ectrical  calibration  technique 
is  given  for  the  detector  which  is  independent  of  a 
known  atomic  concentration.  (Author) 


Ballistic  Research  Labf .  ,  Aberdeen  Proving  Ground, 

Md. 

A  METHOD  OF  DETERMINING  THE  HEAT  CON- 
DUCTTVITV  COEFFICIENT  OF  A  GAS  WITH  A  SIN- 
GLE AC  HEATED  HOTiWIRE,  by  Herbert  J.  Bomel- 
burg.    May  60,   i9p.   3  reifs.    Rept.   no.    1107. 
Order  from  LC  mi$2.  40.,  ph$3.  30  PB  149  238 

A  method  is  theoreticallj^  derived  and  experimentally 
verified  for  measuring  tHe  heat  conductivity  coefficient 
of  a  gas  with  a  single  ac  heated  hot  wire.    It  is  based  on 
the  determination  of  the  phase  lag  between  the  heating 
current  and  the  resulting]  temperature  fluctuations  of 
the  wire.    For  temperatures  up  to  about  300°C  the  ex- 
perimental results  were  jln  good  agreement  with  exist- 
ing textbook  data  but  at  temperatures  above  300°C  sys- 
tematic deviations  are  evident.    This  paper  tries  to  give 
a  possible  explanation  fot  this  unexpected  behavior. 
(Author) 


Brown  U.   Dlv.  of  Engineering,  Providence,   R.   I. 
HEAT  TRANSFER  FROM   SURFACES  OF  NON- 
UNIFORM TEMPERATURE  DISTRIBUTION,    FINAL 
REPORT.    PART  L    LOGAL   RATES  OF  MASS 
TRANSFER  FROM  CYLINDERS  IN  CROSS  FLOW,  by 
R  H.  Sogin,   V.   S,   Subrfmianlan.  and  R.   J.   Sogln. 
Rept.  on  Contract  AF  49(638)46.    May  60,  75p. 
29refs.  AFOSR-TR-60-78. 
Order  from  LC  mlK  50,  ph$12.  30  PB  149  597 

This  Is  an  investigation  of  the  distribution  ctf  the  local 
rate  of  mass  transfer  fr<im  4.  2-in.  -diameter 
naphthalene  cylinders  to  lair  flowing  normal  to  the 
axis.    The  air  speeds,   r4nging  from  58  to  166  ft/sec, 
are  In  the  critical  zone.    The  temperatures  range 
from  73.  6  to  84.  70F.    The  results  in  the  laminar 
region  have  been  compared  with  predictions  based  on 
the  approximate  boundary- layer  calculations  erf 
H,   Schuh  and  of  H.  J.  Mark.    Also,  the  results  are 
compared  with  the  heat  transfer  measurements  of 
Schmidt  and  Wenner  and  of  Zapp,  and  the  mass  trans- 
fer measurements  of  Winding  and  Cheney.     The  effect 
erf  changing  the  turbulence  intensity  at  the  main 
stream  from  0.  8  to  2.  4  per  cent  by  means  of  a  wire 
grid  is  also  presented.   (Author)  (See  also  PB  139  919) 


Brown  U.   Div.  of  Engineering,   Providence,   R.  L 
HEAT  TRANSFER  FROM   SURFACES  OF  NON- 
UNIFORM TEMPERATURE  DISTRIBUTION.    FINAL 
REPORT,    PART  IL    LOCAL  SUBLIMATION  FROM 
DISKS  IN  AXISYMMETRIC  FLOW,  by  H.  H.   Sogln 
and  V.  Oskay.    Rept.  on  Contract  AF  49(638)46. 
^Jly60,  48p.   18  refs.  APOSR-TR- 60-78. 
Order  from  LC  ml$3.  30,  |  php.  80  PB  149  598 

The  radial  distribution  of  the  local  rate  of  mass  trans- 
fer is  measured  on  4  in.  naphthalene  disks  facing  air 


from  71  to  128  ft/sec,  and  the  temperature  from  75  to 
90  F.    The  results  are  compared  with  the  solution  by 
Merk.    The  effect  of  a  change  in  turbulence  Intensity 
from  0.  8  to  2.  4  per  cent  is  included.    Experimental 
results  on  disks  with  inert  central  regions  are  com- 
pared with  a  wedge- type  step  function  factor.  (Author) 
(See  also  PB  149  597) 


California  Inst,  of  Tech. ,  Pasadena. 
GROWTH  OF  VAPOR  BUBBLES  IN  A  RAPIDLY 
HEATED  LIQUID,  by  S.  A.  Zwick.    Rept.  on  Contract 
Nonr-220(28).    Sep  59,  21p.  7  refs.   Engineering  Div. 
rept.  no.  85-13;  AD-227  651 . 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  895 

The  previous  theory  of  the  growth  of  vapor  bubbles  in 
superheated  liquids  is  extended  to  the  situation  in 
which  the  rate  of  temperature  rise  of  the  liquid  is 
large.    Numerical  solutions  are  presented  for  the 
early  stages  of  bubble  growth  for  various  rates  of  liq- 
uid temperature  rise.   The  asymptotic  behavior  of  a 
bubble  is  found  explicitly  for  a  temperature  rise  of  the 
liquid  which  is  linear  in  the  time.   The  asymptotic  be- 
havior consists  of  an  early  phase  in  which  the  radius 
increases  like  tI/2  and  a  later  phase  in  which  the 
radius  increases  like  t3/2.   These  2  phases  are  joined 
in  a  continuous  manner.   The  t3/2  solution  occurs  not 
only  for  rapid  rates  of  temperature  rise  but  also  for 
moderate  temperature  rise  rates  provided  the  bubble 
growth  is  followed  for  a  sufficiently  long  time .   (Author) 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
HEAT  CONDUCTION  IN  A  MELTING  SLAB:  AN 
EXACT  SOLUTION,  by  R.  W.  Sanders.   Technical 
note  on  Flight  Sciences.   July  60,   23p.  2  refs. 
LMSD- 288274. 
Order  from  LC  mi$2.  70,  ph$4.  80  -PB  149  327 

/ 
Transient  heat  conduction  in  melting  finite  solids  is 
discussed.    Solutions  are  determined  for  which  the 
melting  rate  is  inversely  proportional  to  the  amount 
of  unmelted  material.   The  solutions  obtained  demon- 
strate that  a  better  measure  of  accuracy  for  any 
numerical  procedure  is  its  ability  to  predict  the  melt- 
lng"^rate  and  not  the  grosser  quantity  —  the  total 
amount  melted.   (Author) 


National  Bureau  of  Standards,  Washington,  D.  C. 
THERMODYNAMIC  FUNCTIONS  FOR  ATOMIC  IONS, 
by  Harold  W.  Woolley.    Rept.  on  Contract  SWR-53- 
1014.    Apr  57.   114p.  28  refs.    AFSWC-TR-56-34; 
AD- 96  302. 
Order  from  LC  ml$6.00,  ph$18.30         PB  150  099 

This  report  released  for  sale  to  the  public  30  Aug  60. 

The  calculation  of  equilibrium  thermodynamics  prop- 
erties of  a  chemically  reaaing  mixture  of  gases  at 
such  high  temperatures  that  ionic  forms  are  apprecia- 
bly present  is  discussed  with  special  consideration  of 
cluster  theory. 


streams  in  axisvmmetriq 


flow.    The  air  speeds  range 
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C»iio  State  U.   Research  Foundation,  Columbus. 
INFRARED  EMISSION  SPECTRUM  OF  GASEOUS 
HBO2.    THERMAL  FUNCTIONS,  by  D.   White, 
D.  E.  Mann  and  others.  Technical  rept.  no.  3  on 
Contract  Nonr-495(12).  June  59,   22p.   11  refs. 
RF  Proj.  691;  AD- 220  495. 
Order  from  LC  miy.  70,  ph$4.  80  PB  149  259 

•Hie  system  8203(1)^  H20(g)  at  elevated  tempera- 
tures has  been  investigated  spectroscopically  in  the 
infrared  region  700  to  4000  qm"l.    A  vapor  species, 
HBO2,  has  been  identified  at  partial  pressures  of 
water  in  the  range  1  to  15  mm  and  three  emission 
bands  of  this  molecule  observed,  at  approximately 
3680,  2030  and  1420  cm- 1.    Approximate  B'^O-B"^! 
and  H-D  isotope  shifts  are  given. 


Physical  Research  Lab.,   Space  Tech.  Labs.,  Inc., 

Los  Angeles,  Calif. 
EXTENDED  HYPER  VELOCITY  GAS  DYNAMIC 
CHARTS  FOR  EQUILIBRIUM  AIR,  by  Richard  W. 
Ziemer.   Rept.  on  Contract  AF  04(647)309.   14  Apr  60, 
43p.  3  refs.   STL/TR -60-0000-09093. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  218 

The  gas  dynamic  properties  associated  with  a  travel- 
ing normal  shock,   stationary  normal  shock,   stag- 
nation point,  and  reflected  normal  shock  were  com- 
puted for  incident  shock  velocities  of  up  to  Mach  50. 
The  computation,  one  of  successive  approximations 
and  utilizing  graphical  thermodynamic  data,  has  an 
estimated  accuracy  of  1  to  10  percent,  with  the  major 
portion  correct  to  within  5  percent.    The  properties 
of  density,  pressure,  temperature,  internal  energy 
and  enthalpy  are  plotted  versus  shock  velocity  for 
initial  densities  of  W^  to  10^5  times  atmospheric 
daisity  and  an  initial  temperature  of  273.  2°K.    A 
Mollier  diagram  and  an  enthalpy-density  cross -plot 
are  included.    (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y 
ON  NEAR- EQUILIBRIUM  AND  NEAR- FROZEN  BE- 
HAVIOR OF  ONE- DIMENSIONAL  FLOW,  by  Martin  H. 
Bloom  and  Lu  Ting.    Rept.  on  Contract  AF  40(600)732 
July  60,  27p.   10  refs.    AEDC  TN-60-156;  PIBAL  R-525 
Order  from  LC  mi$2.  70,  phR  80  PB  149  747 

Near- equilibrium  and  near- frozen  one-dimensional 
inviscid  flows  downstream  of  an  initial  station  at  which 
the  flow  is  in  equilibrium  have  been  examined  by  means 
of  perturbation  analyses.    The  near-  equilibrium  analy- 
sis requires  the  application  of  boundary  layer  techni- 
ques.   The  near- frozen  analysis  is  of  standard  type.   It 
is  demonstrated  that  both  types  of  flow  behave  in  a 
frozen  manner  near  the  initial  station.    However  the 
near-equilibrium  flow  quickly  approaches  the  equilib- 
rium behavior.    Examples  have  been  presented  for  both 
cases  utilizing  a  dissociating  model  gas  after  Lighdiill. 
Representative  numerical  results  are  included.  (Author) 


Princeton  U. ,  N.  J. 
ENTROPY  PRODUCTION  AND  PRESSURE  WAVES, 
by  Gerald  Rosen.    Repc.  on  Project  Squid,  Ccwitraa 
Nonr- 1858(25).   June  59,  13p.  7  refs.   Technical  rept. 
PR-90-P. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  538 


Neglecting  thermal  conduction  and  visW>us  dissipation, 
the  velocity-free  equations  of  one-dimensional  flow 
are  derived  with  the  inclusion  of  general  fluid  thermo- 
dynamics.  The  strength  of  finite  amplitude  pressure 
waves  is  Introduced  into  the  theory.   This  quantity  is 
conserved  if  the  entropy  of  each  fluid  particle  remains 
constant  with  time.   The  growth  or  decay  of  the 
strength  is  examined  for  a  perfect  gas  which  produces 
entropy.   (Author) 


Stanford  U.,  Calif. 
THERMAL  STRESS  DUE  TO  DISTURBANCE  OF 
UNIFORM  HEAT  FLOW  BY  CAVITIES  AND  IN- 
CLUSIONS, byj.  N.  GoodierandA.  L.  Florence. 
Rept.  on  Contract  Nonr-225(29).    15  July  59.  lOlp. 
3  refs .  Div .  of  Engineering  Mechanics  technical  rept 
no.  120;  AD- 225  882. 
Order  from  LC  mi$5.70,  ph$16.80  PB  147  799 

Steady  heat  flow  under  a  uniform  temperature  gradient 
in  a  linear  isotropic  homogeneous  material  does  not 
induce  thermal  stress  ,  if  the  body  is  free  to  expand. 
Thermal  stress  is  induced,  however,  if  the  heat  flow 
is  distrubed  by  an  inclusion  of  another  material,  or  a 
cavity.   Solutions  are  obtained  of  problems  of  this 
type  concerning  inclusions  in  thin  plates,  the  special 
cases  considered  being  the  circular  and  elliptic  in- 
clusions and  the  insulated  ovaloid  hole.  It  was 
assumed  that  the  surface  of  the  plate  is  insulated. 
The  problems  are  reduced  to  isothermal  boundary 
load  problems ,  and  these  are  solved  by  the  methods  of 
N.  I.  Muskhelishvili,  the  regions  of  the  inclusions 
being  mapped  conformally  in  the  unit  circle.  Solutions 
are  given  of  the  3-dimensional  axi- symmetric  prob- 
lems of  the  spherical  inclusion  and  the  insulated  pro- 
late and  oblate  spheroidal  cavities  .  Computations 
for  the  stress  distribution  around  some  prolate  and 
oblate  cavities  are  also  presented.  (Author) 


Wave  Propagation 


Airborne  Instruments  Lab. ,  Mlneola    N    Y 
TIME-FREQUENCY  VARIATION  OF  TROPOSPHERIC 
SCATTER  PROPAGATION,  by  W.  E.  Landauer. 
Interim  rept.  no.  4,  Feb-May  59,  on  Contract  DA  36- 
039-SC-73276.    16  June  58,  16p.  Rept.  no.  4231-1-4. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  020 

Progress  in  the  design  and  construction  of  the  trans - 
miner  and  receiver  is  discussed.  (Author)  (See  also 
PB  149  019) 


Airborne  Instruments  Lab. .  Mlneola,  N.  Y 
TIME -FREQUENCY  VARIATION  OF  TROPOSPHERIC 
SCATTER  PROPAGATION,  by  W .  E.  Landauer. 
Interim  rept.  no.  5,  June- 12  Oct  58,  on  Contract 
DA  36-039-SC-73276.   31  Oct  58,  14p.  Rept.  no. 
4231-1-5. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  021 

The  receiver  has  been  completed  and  is  set  up  at  the 
Departement  de  Physique  Appliquee  of  Compagnie 
G^nerale  de  Telegraphie  Sans  Fil  at  Orsay  (Seine-et- 
Olse)  France,  for  combined  testing  with  the  trans- 
mitter. As  a  result  of  these  tests  ,  a  number  of 


647 


changes  are  being  made  in  the  transmitter.  Antennas 
for  the  proposed  link  have  been  mounted  at  link 
terminals.  (Author)  (See  also  PB  149  020) 


Airborne  Instruments  Lab.  ,   Inc. .  Mineola,  N.  Y. 
TIME- FREQUENCY   VARIATION  OF   TROPOSPHERIC 
SCATTER  PROPAGATIONj  by  W.   E.   Landauer. 
Quarterly  rept.  no.  2,  Aug- Oct  57,  on  Contract 
DA  36-039- sc- 73276.    15  l^v  57.  23p.   Rept.   no. 
4231-1-2;  AD-ltl  432. 
Order  from  LC  mi$2.  70,  *hV4.  80  PB  149  018 

The  desired  frequency  behavior  of  the  carclnotron  was 
obtained  by  means  of  3  servo  loops.    The  first  loop 
slaves. the  carcinotron  frequency  to  the  14th  harmonic 
of  a  frequency  modulator.    The  linearity  sweep  period 
andendpoints  of  the  carcinotron  sweep  are  determined 
by  the  properties  of  this  modulator,  differing  only  by 
errors  of  the  servo  loop.    A  second  servo  loop  fixes 
the  endpoints  of  the  moduUtor  sweep.    Crystal  filters 
are  used  to  provide  pulses  that  invert  the  sweep 
direction  of  the  modulator.    The  third  servo  loop 
controls  the  slope  erf  the  input  applied  to  the  modulator 
(and  to  the  carcinotron)  to  ensure  that  the  modulator 
reaches  the  inflection  points  (rf  its  frequency  sweep  in 
time  coincidence  with  the  |ync  pulses.    This  is  accom 
plished  by  varying  the  gaid  d  the  amplifier  in  accord- 
ance with  the  time  difference  between  the  sync  pulses 
and  a  set  of  pulses  (called  frequency  pulses)  that  are 
coincident  with  the  sweep  inflection  points.    An  error 
in  the  timing  erf  the  inflection  points  may  require  sev- 
eral sweep  cycles  for  confection.    For  the  receiver 
system,  a  super -heterodyiie  receiver  with  a  tracking 
local  oscillator  was  the  most  suitable.    Tests  on  a 
local  oscillator  for  the  reqeiver  are  in  progress. 


Airborne  Instruments  Lab.  ,   Inc.  ,  Mineola,   N.  Y. 
TIME -FREQUENCY   VARIATION  OF   TROPOSPHERIC 
SCATTER  PROPAGATION!  by  W.  E.   Landauer. 
Quarterly  rept.  no.  3,   Nov  57 -Jan  58,  on  Contract 
DA  36-039- sc-73276.    17  #eb  58,   19p.    Rept.  no. 
4231-1-3;  AD- 159  114. 
Order  from  LC  mi  $2.  40,   t)h$3.  30  PB  149  019 


The  design  of  the  transmitter  was  revised  because  of 
difficulties  encountered  in  the  servo  loop  that  was  uti- 
lized to  align  the  frequency  inflection  pulses  with  the 
synchronizing  pulses.    Instead  of  fixing  the  endpoints 
of  the  frequency  sweep  by  crystal  filters  and  using 
the  difference  in  time  between  the  frequency  and 
synchronizing  pulses  to  cofitrol  the  slope  of  the  sweep 
voltage,  the  frequency  swoep  will  be  inverted  at  fixed 
moments  of  time,  as  deterrmined  by  the  synchronizing 
pulses.    A  voltage- sensing  circuit  at  the  discriminator 
output  was  used  to  identify  the  location  of  the  signal 
frequency  within  the  IF  ampltfler  pass  band.    The 
AFC  level  sensor  permitted  data  display  only  when  the 
discriminator  output  was  Within  limits  corresponding 
to  intermediate  frequency  within  about  1  or  2  db  of 
the  peak  response  of  the  W  pass  band.    The  charac- 
teristic erf  the  discriminator  is  such  that  the  second 
range  erf  frequencies  corraspxinds  to  frequencies  at 
which  the  IF  gain  is  more  tha  40  db  below  its  center 
frequency  gain.    An  oscilloscope  type  of  frequency- 
time- intensity  display  was  chosen.    Preliminary 
measurements  were  performed  on  the  integrator  that 
provides  the  sweep  voltage.    The  IF  amplifier, 


Umiter,  and  discriminatoi; 
also  PB  149  018) 


were  consti^cted.    (See 


Airborne  Instruments  Lab.,  Mineola,  N.  Y. 
TIME -FREQUENCY  VARIATION  OF  TROPOSPHERIC 
SCATTER  PROPAGATION,  by  W.  E.  Landauer  and 
J.  C.  Greene.    Annual  rept.  (Final)  on  Contract  DA  36- 
039-SC-73276.    Feb  59,  47p.  2  refs.    Rept.  no.  4231-L 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  .149  022 

A  tropospheric  scatter  link  has  been  established  in 
France  using  a  transmitter  with  a  frequency  that  is 
swept  in  a  triangular  fashiem  between  3100  and  3600 
Mc  at  a  lO-cps  sweep  rate.   A  superheterodyne  re- 
ceiver, with  a  local-oscillator  sweep  synchronized 
with  the  transmitter  sweep,  is  used  to  measure  the 
amplitude  of  received  signals  as  a  simultaneous  func- 
tion erf  frequency  and  time.    Preliminary  data  from  this 
link  show  that  there  are  many  frequency  bands  within 
the  swept -frequency  range  where  the  received  signal 
level  exceeds  the  median  level  by  about  10  db.   These 
privileged  transmission  bands  are  relatively  station- 
ary in  frequency  and  time,  being  generally  wider  than 
4  Mc  (ofteh  10  to  20  Mc  wide)  and  persisting  for 
periods  erf  from  5  to  20  seconds.   These  data  suggest 
the  possibility  of  a  scaner  link  using  a  frequency- 
seeking  system  to  exploit  the  privileged  transmission 
frequencies,  and  are  also  erf  cx)nsiderable  interest  in 
the  theory  of  scatter  propagation.   (Author) 


Columbia  U.  School  of  Engineering,  New  York. 
THE  SPECTRAL  DENSITY  OF  A  MULTIPLY 
SCATTERED  ELECTROMAGNETIC  FIELD,   by 
Dimitri  S.   Bugnolo.    Doctoral  thesis.    Final  rept.  on 
Contract  AF  49(638)350.    31  May  60,   89p.   8  refs. 
CU-13-60-AF-350-EE;  AFOSR-TR-60-10. 
Order  from  LC  mi $4.  80,  ph$13.  80  PB  149  783 

This  dissertation  is  concerned  with  the  derivation  of  a 
transport  equation  for  the  spectral  distribution  erf  the 
photon  density  function  in  positional  velocity  space. 
The  general  theory  is  applied  in  detail  to  the  case  at 
■multiple  scattering  by  random  dielectric  noise  and  is 
independent  of  any  particular  mcxlel.    A  method  erf 
solution  is  developed  for  the  special  case  of  forward 
scattering.   Tke  results  are  applied  in  detail  to  the 
earth's  troposphere. 


Electrical  Engineering  Research  Lab. ,   U.  d 

Illinois,   Urbana. 
SIGNALS  REFLECTED  FROM  THE  MOON,  by 
H.   D.  Webb.    Final  rept.  for  1  Feb  57-31  Dec  59  on 
Contract  DA  36-039- sc-73163.    29  Feb  60,  75p. 
25  refs.  AD-236  064. 
Order  from  LC  ml$4.  50,  ph$12.  30  PB  149  015 

The  modificatiems  made  in  the  antenna  and  receiving 
equipment,  and  the  development  of  supplementary 
equipment  are  described.    The  reception  of  moon 
reflections  at  151.  11  mc.  413  mc,  and  448  mc  are 
summarized.    Other  types  erf  signal  reception  include 
satellite  signals,   signals  at  151.  11  mc  by  scatter 
mechanism,  and  radio  noise  from  the  sun  and  radio 
stars.    A  history  of  reflction  of  radio  waves  from  the 
moon  is  given.    A  devele)pment  of  an  equation  for 
Faraday  rotation  in  mks  units  is  given.    Some  data 
were  analyzed  for  Faraday  rotation  and  some  for 
amplitude  fading.    The  Faraday  rotation  was  used  to 
calculate  the  change  in  electrem  content  following 
ionospheric  sunrise  and  shortly  before  sunset. 
Changes  of  about  1.  8  x  10^^  electrons/sq  m/mli 


!/sq  m/min  were 
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obMlned.    Fading  rates  were  analyzed  by  autex:orrelo- 
grams.    Propagation  path  attenuation  is  given,  but  the 
values  are  in  doubt  because  of  lack  of  knowledge  of 
transmitter  characteristics.  (Author) 


■  Lincoln  Lab. ,  Mass.  Inst,  of  Tech. ,   Lexington, 

Mass. 
RADIO  REFRACTION  IN  A  COOL  EXPONENTIAL 
ATMOSPHERE,  by  J.   R.   Bauer,   W.  C.  Mason,  and 
F.  A.  Wilson.    Rept.  on  Contract  AF  19(122)458. 
27  Aug  58,  32p.  9  refs.   Technical  rept.  no.   186; 
AD- 202  331. 
Order  from  LC  ml $3.  00,  ph$6.  30  PB  147  347 


ved  for 


Equations  are  derived  for  computing  the  height  of  a 
radar  target  or  other  radio  scanerer  as  a  function  of 
observed  (or  virtual)  slant  range  and  elevation  angle 
of  arrival  for  the  case  of  propagation  through  a  spher- 
ically symmetric  nondlspersive  atmosphere  with  an 
arbitrary  refractive  index  distribution  n(h).    The 
method  is  applied  to  calculate  propagation  through  the 
lower  atmosphere  when  the  refractive  index  erf  the 
troposphere  obeys  the  exponential  law 
n(h)  -  1  -^a  •  exp  [-ph].    When  these  results  are  com- 
pared with  calculations  based  on  the  4/3  earth's 
radius  principle,   serious  discrepancies  are  found  in 
the  latter  principle  at  ranges  exceeding  about 
100  n.  ml.    Interpolated  values  of  height  vs  range  for 
the  exponential  model  are  tabulated  in  10-n.  mi.  in- 
tervals of  range  to  a  maximum  range  of  360  n.  ml. , 
for  elevation  angles  at  CP  to  90°,  to  a  maximum  heljzht 
of  100,  000  feet. 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.   Y. 
RELATION  BETWEEN  A  CLASS  OF  TWO-DIMEN- 
SIONAL AND  THREE-DIMENSIONAL  DIFFRACTION 
PROBLEMS,   by  L.   B.  Felsen  and  S.   N.   Karp    Rept 
on  Contract  AF  19(604H143.    12  Jan  59,  26p.  7  refs 
Scientific  rept.  no.   R- 694- 58;  PIB-622;  AFCRC-TN- 
59-130;  AD-210  493. 
Order  from  LC  mi  $2.  70.  ph$4.  80  PB  146  526 

By  means  of  a  certain  transformation,  a  relationship 
is  demonstrated  between  a  class  of  two-dimensional 
and  three-dimensional  scalar  or  electromagnetic 
diffraction  problems.    The  basic  three-dimensional 
configuration  consists  of  a  perfectly  reflecting  half 
plane  excited  by  a  ring  source  centered  about  the  edge 
and  having  a  variation  exp(±l  ^/2),   where  ^is  the 
azimuthal  variable;  in  addition,  a  perfectly  reflecting 
rotationally  symmetric  obstacle  whose  surface  Is  de- 
fined by  f(p,  z)  «  0  (/>,  t  are  cylindrical  coordinates) 
may  be  superposed  about  the  edge  (z-axls).    This  prob- 
lem IS  shown  to  be  simply  related  to  the  two-dimen- 
sional one  for  the  line  source  excited  configuration 
f(y,  z)  -  0,  where  y  and  z  are  Cartesian  coordinates. 
Various  special  obstacle  configurations  are  treated  in 
detail. 


Motorola,   Inc.  .   Phoenix,  Ariz. 
ELECTROMAGNETIC  PROPAGATION  STUDY,   by 
Robert  J.   Solem  and  John  H.   Thess.    Semi-annual 
rept.  for  period  ending  31  Mar  59  on  Contract  DA  36- 
039-SC-74841.    [1959]"^p.  7  refs.  AD-228  363. 
Order  from  LC  ml  $3.  00,  ph$6.  30  PB  149  371 


Ducting  (or  trapping),  a  special  case  of  tropospheric 
refraction,  is  shown  to  be  a  possible  model  of  propa- 
gation of  energy  between  two  AN/PPN-13  equipments. 
This  phenomena  is  described  in  terms  of  refractive 
modulus,  and  the  mechanics  erf  duct  trapping  are 
briefly  presented  from  a  qualitative  ray-tracing  as- 
pect.   Further,  a  background  in  meteorology,  and 
those  atmospheric  conditions  which  lead  to  the  forma- 

'  tion  of  ducts,  is  presented.    A  study  of  the  effects  at 
multi-path  propagation  on  AN/PPN-13  system  dis- 
tance-measuring accuracy  is  made.    An  equation  for 
the  envelope  of  the  total  response  to  two  signals  (a 
typical  multi-path  situation)  is  developed  on  the 
Appendix  and  applied  to  several  examples  erf  reflec- 
tion percentages  and  time  delays.    These  examples 
are  illustrated  and  the  indicated  errors  resulting  from 
the  various  conditions  Imposed  are  tabulated.  (Author) 

(See  also  PB  149  371) 


Motorola,   Inc. ,  Phoenix,  Ariz. 
ELECTROMAGNETIC  PROPAGATION  STUDY,  by 
J.   H.   Thess.    Semi-annual  rept.  for  period  ending 
30  Sep  59  on  Contract  DA  36-039-sc-7484I.    [19591 
5  refs.  AD- 234  964. 
Order  from  LC  mi $3.  00,  phJ6.  30  PB  148  334 

The  effects  of  multi-path  propagation  on  the  AN/PPN- 
13  and  Tellurometer  systems  of  distance  measurement 
are  experimentally  Investigated.    Errors  for  various 
single  reflection  amplitudes  and  delays  are  experi- 
mentally determined  in  a  laboratory  multi-path  simu- 
lation.   Actual  field  data  is  collected  and  analyzed  for 
operation  over  llne-of- sight  land  paths  with  low 
ground  clearance.    System  accuracy  is  shown  to  be 
unaffected  by  ground -reflected  waves  over  this  type  o( 
path.  (Author) 
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National  Rireau  erf  Standards,  Boulder,  Colo 
AMPLITUDE  AND  PHASE  OF  THE  LOW-  AND 
VERY- LOW- RADIO  FREQUENCY  GROUND  WAVE 
by  J.   R.  Johler,  L.  C  Walters,  and  C.  M.  Ulley   ' 
1  June  60,  43p.  4  refs.   Technical  note  no.  60 
Order  from  OTS  $0.  75  pb  161  561 

Graphs  and  tables  of  the  low-  and  very  low- radio- 
frequency  ground  wave  are  presented  as  a  function  al 
frequency,   100  c/s  to  1000  kc.    (Author) 


National  Bureau  of  Standards,  Boulder    Colo 
PROCEEDINGS  OF  THE   1960  CONFERENCE  ON 
THE  PROPAGATION  OF  E.  L.  F.  RADIO  WAVES 
HELD  26  JANUARY  1960.   6  June  60,  27p.  3  refs. 
Technical  note  61. 
Order  from  OTS  $0.75  PB  161  562 

Abstracts  are  given  of  the  following  papers: 
Frequency  spectra  of  transient  e.m.  pulses  In  a  con- 
ducting medium 
Measurements  of  the  spearum  erf  radio  noise  from  50 

to  100  cycles  per  second 
Natural  elearomagnetic  energy  in  frequencies  below 

slow  tail  sf erics  band 
Studies  of  natural  electric  and  magnetic  fields 
A  proposed  experiment  to  determine  ELF  propagation 
charaaeristics 
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Electrical  resiativity  studies  on  the  Athabasca 

Glacier,  Alberta,  Canadaj 
Half  wave  cylindrical  anteimia  in  a  dissipatlve  niedium: 

current  and  impedance      j 
A  very- low  frequency  anteiina  for  investigating  the 

ionosphere  with  horizontaflly  polarized  radio  waves 
Sub- audio  frequency  (1  to  50  c/s)  geomagnetic  fluctua- 
tions at  Denver,  Colorado 
Dipol  radiation  in  a  conducting  half- space 
Possible  application  of  the  System  loss  concept  at  ELF 
Some  ELF  phenomena 

Field  strength  measuremei^s  in  fresh  water 
Slow  tails  from  intra-cloud|  lightning  discharges 
Mode  theory  and  the  propagation  of  E.  L.F.  radio 

waves 
ELF  electric  fields  from  thunderstorms 
Useful  radiation  from  an  uilderground  antenna 


RCA  Victor  Co. ,  Ltd.    (Canada). 
ELECTROMAGNETIC  WAVE  PROPAGATION  OVER 
THE  SURFACE  OF  THE  EARTH  (ELECTROMAG- 
NETIC WAVE  PROPAGATION  OVER  NATURAL  OB- 
STACLES).   Final  :ept.  on  Contract  AF  19(604)3049. 
Mar  60,   104p.   30  refs.  AFCRC-TR-60- 138-1. 
Order  from  LC  nii$5.  70,  ph$l6.  80  PB  148  790 

Scale  model  laboratory  experiments  have  been  utilized 
to  simulate  the  propagation  of  electromagnetic  waves 
over  the  surf  a  'e  of  the  eariti.    The  major  advantage  of 
the  scale  model  techniques  has  been  the  ease  with 
which  control  can  be  exercised  over  the  pertinent 
parameters.    As  a  result,  ijie  influence  of  critical 
factors  could  be  specifically  ascertained.    Two  general 
aspects  of  propagation  over  the  earth's  surface  have 
been  of  concern,  namely,  the  effect  of  the  shape  of 
dominant  obstacles,  such  a£  mountains,  on  wav^  prop- 
agation and  secondly  the  efllect  of  the  location  and 
nature  al  reflecting  ground  on  the  radio  energy  at  the 
receiving  site.    This  reporc  deals  with  electromagnetic 
wave  propagation  over  aonunant  obstacles. 


Stanford  Elearonics  Laba. ,  Stanford  U. ,  Calif. 
NIGHT-TIME  EQUATORIAL  PROPAGATION  AT 
50  Mc/s;  FINAL  RESULTS  FROM  AN  IGY  AMA- 
TEUR OBSERVING  PROGRAM,  by  M.  P.  Southworth. 
Final  rept.  on  Contract  AF  19(604)5235.    31  May  60, 
142p.  16  refs.    [AFCRC]  Ta-60-281. 
Order  from  LC  mi$7.  20,  pii$22. 80         PB  149  307 

Transequatorial  scatter  or  r'TE"  bauses  vhf  signals  to 
propagate  over  5,000-10,  000-km  transequatorial  paths 
during  the  evening  hours.    Diurnal  and  seasonal  plots 
are  presented  for  typical  pgths,  and  it  is  concluded 
that  there  are  actually  two  kinds  of  evening  trans- 
equatorial propagation.   The  first  type  provides  steady 
signals  and  is  best  between  1800  and  1900  local  time. 
The  second  gives  signals  a  deep  flutter  fade  and  maxi- 
mizes at  2000-2200  local  time.    Both  types  occur  most 
often  during  the  equinoxes.   The  optimum  path  for 
both  is  one  symmetrical  both  geographically  and  mag- 
netically to  the  magnetic  dip  equator,  normal  to  the 
magnetic  equator  and  about  6000  km  long.   Amateurs 
often  make  contacts  over  distances  of  200-4000  km  at 
the  same  time  TE  is  presert.   Amateur  work  in  South 
America  is  compared  with  Jesuits  from  50-  to  50-Mc 
backscaner  soundings  made  at  Puerto  Rico.  TE  is 
shown  to  correlate  negatively  with  magnetic  activity 


and  positively  with  spread  F 


and  with  the  height  of  the 


F-layer  on  the  equator  at  1900  local  time.   Either 
magnetic  or  h'F  data  for  this  hour  can  be  used  to 
predict  spread  F  and  TE  a  few  hours  later,  especially 
at  the  equinoxes.  The  early  type  of  TE  is  believed  to 
involve  the  "billiard  ball'  mode  in  which  there  are 
two  successive  reflections  from  either  side  of  the 
equatorial  bulge  in  the  ionosphere  without  any  inter- 
mediate ground  reflection.   The  type  of  TE  with 
fluttery  signals  is  believed  to  be  F  scatter  from 
turbulence  caused  by  the  collapsing  equatorial  bulge. 


Woods  Hole  Oceanographic  Institution,  Mass. 
RADIATION  OF  WAVES  FROM  A  POINT  SOURCE, 
by  Robert  McKelvey.    Technical  rept.  on  Contract 
Nonr-891(00).    May  59,  15p.  3  refs.  Reference  no. 
59-23. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  570 

The  object  of  this  note  is  to  obtain  an  expression  for  a 
radiation  solution  of  the  wave  equation  in  medium 
which  is  in  general  inhomogeneous  and  non- isotropic. 
The  form  of  solution  obtained  is  identical  with  that 
found  by  the  method  of  Hadamard.    We  give  a  direct 
verification  which  avoids  many  of  the  complications  of 
that  method  but  which  preserves  its  spirit.    The  p>ar- 
ticulaf  case  of  an  isotropic  continuously  stratified 
medium  is  worked  out  in  detail.    (Author) 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
EXPERIMENTAL  DESIGN  AND  USEFUL  TECH- 
NIQUES OF  ANALYSIS,  by  R.   L.   Eidemiller.  2  Apr  59, 
60p.  21  refs.    NOTS  TP  2186;  NAVORD  rept.  6466; 
AD-216  636. 
Order  from  LC  miJ3.  60.  ph$9.  30  PB  147  608 

The  planning  and  conducting  of  statistically  designed 
experiments  and  the  selection  of  actual  designs  are 
discussed.    Several  techniques  that  are  useful  in  the 
analysis  of  observed  data  of  an  experiment  are  in- 
cluded: (1)  an  IBM  704  program  for  computation  and 
analysis,  (2)  two  methods  for  estimating  missing  val- 
ues, (3)  Tukey's  method  for  individual  mean  compari- 
sons, (4)  attributeanalysis  techniques  including  Fisher's 
"Exact  Method"  and  Batson's  proposed  "Factorial  Chi- 
Square  Analysis,  "  and  (5)  Box's  technique  for  optinniz- 
ing  a  response  surface  including  a  numerical  example. 
The  appendixes  contain  many  fractional  factorial  de- 
signs that  are  ready  for  use,  and  a  direct  entry  table 
for  Fisher's  exact  method  for  analyzing  a  2  x  2  con- 
tingency table.    (Author) 

Naval  Ordnance  Lab. ,  Corona,  Calif. 
FOUNDATIONAL  RESEARCH  PROJECTS.  Quarterly 
rept.  for  Jan-Mar  60.  June  60,  42p.  17  refs. 
NAVWEPS  rept.  5996:  NOLC  rept.  503. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  084 

Contents: 

Communication  stochastics 

Ferromagnetic  resonance 

High  temperature  polymer  program 

Infrared  atomic  spectra 

Semiconductor  physics 

(See  alsoPB  147  512) 
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SOCIAL  SCIENCES 


Applied  Mathematics  and  Statistics  Labs. ,  Stanford 

U. ,  Calif. 
COMPETITIVE  STABILITY  UNDER  WEAK  GROSS 
SUBSTITUT ABILITY:  NONUNEAR  PRICE  ADJUST- 
MENT AND  ADAPTIVE  EXPECTATIONS,  by  Kenneth 
J.  Arrow  and  Leonid  Hurwlcz.   Technical  rept.  no    78 
on  Contract  Nonr-225(50).    12  Oct  59,  33p.  17  refs 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  487 

McKenzie's  dynamic  system,  which  is  the  most  gen- 
eral yet  proposed,  is  considered,  and  it  is  demon- 
strated that  if  there  exists  at  least  one  strictly  posi- 
tive equilibrium,  then  the  path  defined  by  the  dynamic 
system  from  any  starting  point  will^nverge  to  a 
limit  which,  of  course,  must  be  an  (equilibrium.  TTiis 
theorem  is  stronger  than  McKenzie's  in  the  sense  that 
the  type  of  stability  proved  is  somewhat  stronger.  The 
method  of  proof  is  somewhat  novel.   (See  also 
PB  147  058) 


California  U. ,  Los  Angeles. 
AN  ECONOMIC  ANALYSIS  OF  THE  SHORT  RUN 
EQUILIBRIUM  OFM  JOB  SHOP- -AN  EXTENSION  OF 
THE  THEORY  OF  THE  FIRM,  by  Yoshiro  Kuratani . 
Rept.  on  Management  Sciences  Research  Proj.  [Con- 
tract Nonr-223(02)]  8  July  58,  lip.  1  ref.   Discussion 
paper  no.  71. 

Order  from  LCmi$2.  40,  ph$3.  30  PB  148  837 

An  economic  analysis  on  the  job  shop's  behavior  here- 
tofore unattempted  in  the  traditional  economic  analy- 
sis.  Attention  has  generally  been  focused  on  the  type 
of  the  firm  which  produces  for  the  market  and  not  to 
customers'  orders.   The  analysis  of  the  present  paper 
18  aimed  toward  firms  producing  to  fill  orders  already 
on  hand.   The  presentation  is  genera]  and  applies  to 
many  subcontractor  types  of  firms  ii^jwhose  operation 
delivery  time  plays  a  strategic  role.   (Author) 

CaUfornia  U. .  Los  Angeles. 
PRICE -TEMPORAL  EQUILIBRIUM  --  AN  EQUILIB- 
RIUM ANALYSIS  OF  MARKETS  UNDER  CON- 
TRACTS, by  Yoshiro  Kuratani.    Rept:  on  Management 
Sciences  Research  ProJ.  [Contract  Nonr-223(02)] 
12  May  59,  16p.  4  refs.    Discussion  paper  no.  72. 
Order  from  LC  ml$2.40,  ph$3.  30  PB  148  838 

A  standard  demand  and  supply  analysis  seldom  goes 
beyond  price  and  quantity  dimensions  and  even  in  the 
case  where  a  third  factor,  quality  variations  for  ex- 
ample, is  considered,  the  other  independent  variable 
namely,  price,  is  treated  as  a  parameter.    While  this 
approach  has  a  great  merit  of  simplicity,  it  is  bound 
to  become  utterly  inadequate  when  the  parametric 
ffeatmera  of  one  factor  grossly  distorts  the  market 
behavior  due  to  the  wilful  neglect  of  the  interrelation 
among  the  factors.   The  analysis  presented  here  aim- 
ing at  the  behavior  of  the  market  under  contracts  is 
the  first  step  towards  constructing  a  more  general 
theory  of  the  firm  which  considers  eventually  all  the 
relevant  faaors  simultaneously,  including  the  tradi- 
tional demand  and  supply  analysis  as  a  special  case 
(Author) 


California  U. ,  Los  Angeles. 
UCLA  EXECUTIVE  DECISION  GAMES,  by  James  R. 
Jackson.   Rept.  on  Management  Sciences  Research 
Proj.    [Contract  Nonr- 223(02) J  9  Dec  58,  7p.    Re- 
search rept.  no.  58. 

Order  from  LC  mi$  1 .  80,  ph$  1 .  80  PB  148  835 

This  report  consists  of  a  brief  description  of  UCLA 
Executive  Decision  Game  No.  2.  and  an  even  shorter 
preliminary  description  of  the  new  Game  No.  3. 


Minnesota  U.  ,H^inneapoli8. 
PORTS  AND  ECONOMIC  DEVELOPMENT  IN 
BORNEO,  byJan.O.  M.  Broek.    Final  rept.  on  Con- 
tract Nonr -710(09).   June  59,  26p. 
Order  from  LC  mi$2.70,  ph$4.80  PB  146  409 


MinnesaaU.,  Minneapolis. 
TRADE  AND  TRADE  CENTTERS  OF  SARAWAK,  by 
Jan  O.  M.  Broek.  Technical  rept.  no.  3  on  Contract 
Nonr-710(09).   June  59,  41p.  17  refs. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  410 
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MISCELLANEOUS 


Naval  Research  Lab. ,  Washington,  D.  C. 
REPORT  OF  NRL  PROGRESS,    Sep  60. 
Order  from  OTS  $1 .  25,  $10. 00/year      PB  161  285 

Contents: 
Articles: 

The  development  of  nuclear  propulsion  in  the  Navy 
An  investigation  of  the  possible  variations  in  the 
centimeter  wave  emission  from  Jupiter,  by 
E.  F.  McClain,  J.  H.  Nichols,  and  J.  A.  Waak 
High  temperature  oxidation  of  iron-chromium  binary 
alloys  in  water  vapor,  by  C.  T.  Fujii  and 
R.  A.  Meussner 
Scientific  program: 
Applications  Research:  Relationship  of  retinal-gain 

index  to  system  performance 
Astronomy  and  Astrophysics:  Observations  of  en- 
hanced solar  radiation  at  centimeter  and  millimeter 
wavelengths 
Chemistry:  Effect  of  hi^  temperature  on  the  forma- 
tion of  insolubles  in  Jet  fuel.   Corrosion  of  stainless 
steels  exposed  to  tropical  environments  over  a 
period  of  8  years 
Mechanics:  Minimum  toughness  requirements  for 
high- strength  sheet  steel.    Instrumentation  for  high- 
speed strain  testing.   Thermoelectric  power  meas- 
urements on  dehydrogenated  palladium.   Hydrody- 
namic  forces  on  a  vibrating  cylinder  close  to  a  rigid 
wall  (part  1).   Methods  for  determining  natural  fre- 
quency of  piezoelectric  accelerometers.   Impact 
damage  to  materials  Inflicted  by  0.  2-gm  projealles 
fired  in  excess  of  22, 000  ft /sec  by  an  improved 
light-gas  gun 
Metallurgy  and  Ceramics:  Mold  materials  for  casting 
titanium- base  alloys.   Vacuum  induaion  melting- - 
oxygen  and  carbon  in  iron.   Effect  of  sintering  pres- 
sure and  time  on  the  oxide  bond  strength  for  99. 8% 
pure  nickel  specimens.   Pile  measurements  of  the 
Hall  coefficient  and  conductivity  of  silicon.   Special 


high-temperature  apparatus  for  studying  the  radiant 
energy  transmission  properties  of  beryllium  oxide. 
Formation  rate  of  CbZnt  on  columhium  in  zinc  vapor. 
Oxidation  study  of  metale  containing  zinc  in  solid 
solutions.    Vacuum -stream  degassing  of  aluminum 
alloys  (analysis  control).    Stability  of  fjrotective 
spinel  films  on  steel  under  conditions  encountered 
in  steam  power  systems 
Nuclear  and  Atomic  Physics:  Neutral  pion  lifetime. 
On  tables  of  integrals  related  to  the  Planck  radiation 
function 
Optics:  An  f/6.6  high-d:sper8ion,  time -resolving, 

gprating  spectrograph       1 
Radio:  Passive  transistor-icore  elearonic  computer 
switching  circuits.    Satellite  communication  systems 
(ECHO  I  and  CMR) 
Solid  State  Physics:   Dynarilc  proton  spin  polarization. 
Design  and  Instrumentation  erf  a  Pound- Wackins 
nuclear  magnetic -resonance  spectrometer.   On  the 
nature  of  vibrational  modes  in  ionic  crystals. 
K-series  x-ray  excitation  efficiencies  for  bulk 
specimens 
Sound:  Mechanical  self -reel  stance  and  mechanical 
mutual  resistance  at  unbaffled  rigid  disk  (ka  1)  radi- 
ating sound  from  a  single  face  into  an  acoustic 
medium.    Radiation  mechanical  impedance  of  multi- 
zone  radiators  in  a  prolate  sp>heroidal  baffle 
Supporting  Techniques: 
A  Vibration -Free  Base 
Published  Reports 
Papers  by  NRL  Staff  Membiers 
Patents 


Naval  Research  Lab. ,  Washington,  D.  C 
REPORT  OF  NRL  PROGRESS,  Oct  60. 
Oder  from  OTS  $1.25,  $10.(X)/year  PB  161  286 

Contents: 

Articles: 

Parametric  amplifiers  in  radar  astronomy,  by 
F.  Wrigley,  K.  J.  Craig,  and  B.  S.  Yaplee 

Trace  analysis  and  its  application  at  NRL,  by  S.  H. 
Cress  and  O.  R.  Gates 

Scientific  program: 

Astronomy  and  Astrophysics:  Atmospheric  scattering 
erf  visible  and  infrared  radiation 

Chemistry:  Effect  of  chemical  struaure  on  the  spon- 
taneous ignition  of  hydrocarbons.   Synergistic  surface 
tension  effeas  from  mixtures  of  fluorinated  alcohols 
with  conventional  wetting  agents.    Analysis  of  con- 
taminants in  aviators   breathing  oxygen 

Mechanics:  Effect  of  differential  temperatures  on  the 
fracture  toughness  of  stretch -oriented  MIL-P-8184 
acrylic.   Absolute  thermoelectric  power  measure- 
ments on  Pd-Ni  specimens  at  temperatures  from  that 
of  liquid  nitrogen  to  about  O^C.    Probability  of  an  In- 
capacitation as  a  funaion  (rf  height  above  ground 

Meullurgy  and  Ceramics:  Fracture  toughness  of  high- 
strength  sheet  titanium  alloys.  Crystallographic study 
of  Cb2Zn3.  Preliminary  data  on  post -irradiation  heat 
treatment  for  recovery  of  material  properties.  Prog- 
ress report  on  the  protection  of  refractory  meuls  for 
high -temperature  service.  Performance  of  galvanic 
anode  cathodic  jn-oteaion  system  for  Navy  ships 

Nuclear  and  Atomic  Physics:  Gas  chromatographic 

analysis  technique  useful  in  radiation  chemistry 
Radio:  Improved  antenna  tuning  procedure  for  the 
AN/FRT-4  communication  facility.   A  semiconductor 
binary  coordinate  converter.    Wind-induced  torques 
measured  on  a  large  antenna 
Solid- State  Physics:  Transparent  cathodolumlnescent 
films  of  zinc  and  cadmium  silicates  formed  by  solu- 
tion spraying.   Pressure  effects  on  the  absorption 
spectra  of  phosphors  (NH4Br:Pb  and  CsClrPb) 
Published  Reports 
Papers  by  NRL  Staff  Members 
Patents 


&. 


652 


ATOMIC  ENERGY  COMMISSION  REPORTS 
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Biology  and  Medicine 


Semiannual  report  to  The  Atomic  Energy  Ck)mmis- 
s^,  by  L.  O.  Jacobson  and  M.  l\)yle.    Argonne 
Cancer  Research  Hospital,   Chicago,  111.    Mar 
60.    Contract  AT-(ll-l)-69.    I18p.    Order  from 
OTS-    $2.75.  ACRH-13 

Metabolism  of  W^^S  ^^  ^^      ^    ^^^  ^    ^    Ballou. 
Hanford  Atomic  Products  Operation,  Richland, 
Wash.    Mar  60.    Contract  AT(45-1)-1350.     12p. 
Order  from  OTS.    50  cents.  HW-64112 


Blast  biology.    Technical  progress  report,  by  C.  S. 
White  and  D.  R.  Richmond.    Lovelace  Founda - 
tion  for  Medical  Education  and  Research, 
Albuquerque,  N.  Mex.    Sep  59.    Contract  AT 
(29-I)-I242.    89p.    Order  from  OTS.    Jl.OO. 

TID-5764 


A  trapezoidal -wave  electromagnetic  blood  flow- 
meter,  by  H.  M.   Yanof  and  P.  Salz      (fnivprairy 
of  California,   Lawrence  Radiation  Laboratory, 
Berkeley,  Calif.    June  60.    Contract  W-7405- 
eng-48.    42p.    Order  from  OTS.    $1.00. 

UeRL-9204 


Toxicology  of  beryllium:    A  bibliography,  by  E.  D. 
Hutchinson  and  others.    The  University  of 
Rochester,  Rochester,  N.  Y.    Mar  60.    Con- 
tract W -7401 -eng-49.    74p.    Order  from  OTS. 
♦2- 00.  UR-570 


The  accumulation  of  Po^lO  in  the  rat  during  multiple 
mhalant  exposures,  by  H.  L-  Berke  and  A.  Cl.  bl 
Pasqua.    ITie  University  of  Rochester,   Rochester, 
N.  Y.    July  60.    Contract  W -7401 -eng-49.    35p 
Order  from  OTS.    75  cents.  UR-573 


Biological  effects  of  nuclear  radiation  on  the  monkey 
(Macaca  Mulatta):    i\vo- year  evaluation,  by  I.  E. 
Pickering  and  others.    School  of  Aviation  Medi- 
cine, U.  S.  Air  Force,  Brooks  Air  Force  Base, 


Tex.    June  59. 
$1.25. 


51p.    Order  from  OTS. 


WT-1542 


Chemistry — General 


Kinetics  of  dissolution  of  zirconium  in  molten  ura- 
nium, by  G.  H.  Golden.    Argonne  National 
Laboratory,  Argonne,  111.    May  60 ..--Con tract 
W-31-109-eng-38.    38p.    Order  from  OTS. 
^l-OO-  ANL-6167 


Counting  individual  alpha  activities  in  mixtures,  by 
J.  Sadauskis.    Argonne  National  Laboratory. 
Argonne.  111.    June  60.    Contract  W-31-109-eng- 
38.    20p.    Order  from  OTS.    50  cents. 

ANL- 


Nuclear  magnetic  resonance  spectra  of  traialkyl 
phosphates  and  related  compounds.    I.    ProtoR 
magnetic  resonance  spectra,  by  W.  E.  Shuler 
and  R.  C.  Axtmann.    E.  I.  du  Pont  de  Nemours 
k  Co.    Explosives  Department,  Atomic  Energy 
Div. ,  Technical  Div.,  Savannah  River  Labora- 
tory, Aiken,  S.  C.    June  60.    Contract  AT(07-2)- 
1.    48p.    Order  from  OTS.    $1.50.  DP-474- 


Thermodynamic  and  transport  prgjerties  of  helium. 
byM.  P^  Wilson,  Jr.    General  Dynamics  Corp. , 
Electric  Boat  Div. ,  San  Diego.  Calif.      Jan  60. 
Contract  AT(04- 3)- 187.    144p.    Order  from 
OTS-    $2.75.  GA-1355 


Corrosion  control  of  copper  and  steel  by  vacuum 
deaeration,  byM.  E.  Tester.    Goodvear  Arnmir 
Corp. ,  Technical  Div. ,  Process  Engineering 
Dept. ,  Portsmouth,  Ohio.    May  60.    Contract 
AT-(33-2)-l.      14p.    Order  from  OTS.    50  cents. 

.     GAT- 296 


A  versatile  autoclave  facility  for  aqueous  corrosion 
research,  by  V.  H.  Troumer.    Han/nrd  Amrr^ir 
Products  Operation,  Richland,  Wash.    Contract 
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AT(45-1)-1350.    30p. 
75  cents. 


Order  from  OTS. 

HW-64111 


Decomposition  of  nitrous  Oxide.    Final  report,  by 
J.  H.  Zufall  and  H.  S.  Miller.    Phillips  Petrole 
um  Co. ,  Atomic  Energy  Division,   Idaho  Opera- 
tions Office,   Idaho  Falls,   Idaho.    July  60. 
tract  AT(10-l)-205.    Ifp.    Order  from  OTS. 
50  cents.  ,  IDO-14513 


Transport  numbers  in  pure  fused  zinc  chloride,  by 
A.  Lunde'n.    Iowa  State  University  of  Science  and 
Technology,  Ames  Laboratory,  Ames,   Iowa. 
Apr  60.    Contract  W-7405-eng-82.    34p.    Order 


from  OTS.    $1.00. 


:235 


IS-114 


Improved  U'^'^"'  measurements  at  the  Paducah  Plant 


through  refinements  in  the  gravimetric  oxide 

by  t.  F.  Smith,   R.  E 


^y. 


dilution  procedure^ 

and  C.  W.  Turok.    Union  Carbide  Nuclear  Co. , 
Union  Carbide  Corp. ,  Paducah  Plant,  Paducah, 
Ky.    July  60.    Contract  \V'-7405-eng-26.     14p. 
Order  from  OTS.    50  c0nt3.  KY-349 


Tabulated  values  of  thermal  diffusion  column  shape 
factors  for  the  Lennard^Jones  (12-6)  potential, 
by  B.  B.  Mclnteer  and  M.  J.  Reisfeld.    The  Uni- 
versity  of  California,   Los  Alamos  Scientific  Lab. , 
Los  Alamos,  N.  Nex.    Oct  59.    Contract  W -7405- 
ENG-36.    56p.    Order  fj-om  OTS.    $1.75. 

LAMS -241 3 


Thermal  conductivity  and  tjiermal  expansion  of  y 
BpO  at  elevated  temperatures,  by  R.  E.Taylor , 
Atomics  International.    Ja  Division  of  North 


American  Aviation,  Inc. 


July60.    CnntractAT(U-l)-GEN-8.     19p.  Order 
from  OTS.    75  cents.      1  NAA-SR-4905 


P-V-T  relationships  of  BF.'^'gas,  by  C.  R.  F.  Smith. 
Atomics  International.    A  Division  of  North 


Canoga  Park,  Calif. 


American  Aviation,   Inc 
July  60.    Contract  AT(11 
der  from  OTS.    75  cents 


Canoga  Park,  Calif. 
-l)-GEN-8.    31p.    Or- 
NAA-SR-5286 


The  cadmium -- cadmium  hakide  systems,  by  L.  E. 
Topol  and  A.   L.   Landis.    Atomics  International. 
A  Division  of  North  Ametrican  Aviation,  Inc. , 
Canoga  Park,   Calif.    July  60.    Contract  AT(1 1-1)- 


GEN-8.    15p.    Order  from  OTS 


50  cents. 
NAA-SR-5310 


alkali  metaphophate- 


Liquidus  curves  for  molten    

sulfate  systems,  by  S.  W.  Mayer  and  others. 
Atomics  International.    A  Division  of  North 
American  Aviation,  Inc.,  Canoga  Park,  Calif. 
July  60.    Contract  AT(ll-I)-GEN-8.    15p.    Order 
from  OTS.    50  cents.  NAA-SR-5334 


The  thermostability  of  thorium  tetraiodide,  by  A.  L. 
Landis  and  A.  J.  Darnell.    Atomics  International. 
A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Calif.    July  60.    Contract  AT(ll-l)- 
GEN-8.    15p.    OrdS- from  OTS.    50  cents. 

NAA-SR-5394 


Green  salt  Pilot  Plant  final  report,  by  R.  Braddock 
and  others.    Mallinckrodt  Chemical  Works, 
St.  Charles,  Mo.    Mar  43.    Decl.  July  12,   1960. 
54p.    Order  from  OTS.    50  cents.         NYO-5029 


Hydrides  of  metals  and  metalloids.    A  literature 
search.     Tufts  University,  Medford,  Mass. 
July  60.    I64p.    Order  from  OTS.    $2.75. 

TID-3902 


I.    Beta -spectroscopic  studies  in  the  promethium 
region.    II.    The  coriolis  interaction  in  deformed 
nuclei.    Thesis,  by  T.  V.  Marshall.    University 
of  California.     Lawrence  Radiation  Laboratory, 
Berkeley,  Calif.    May  60.    Contract  W-7405- 
eng-48.    73p.    Order  from  OTS.    $1.75. 

UCRL-8740 


Fission  of  gold  with  112-Mev  C^^  ions:    A  yield- 
mass  and  charge -distribution  study.   Thesis,  by 
H.  M.  Blann.    University  of  California.     Ciw- 
rence  Radiation  Laboratory,  Berkeley,   Calif. 
May  60.    Contract  W- 7405- eng- 48. 
OTS  $1.75.  UCRL-9190 

Thermal  ignition  and  response  of  materials,  by 
K.  P.   Laughlin.    Office  of  Civil  and  Defense 
Mobilization,  Battle  Creek,  Mich.   July  60.     58p. 
Order  from  OTS.    $1.25.  WT-1198 


Preparation  of  dense,   spheroidal  UOo.  by  R.  P. 
Levey,  Jr.    Union  Carbide  Nuclear  Co. ,  Division 
of  Union  Carbide  Corp. ,   Y-12  Plant,  Oak  Ridge, 
Tenn.    Aug  60.    Contract  W-7405-eng-26.    25p. 
Order  from  OTS.    50  cents.  Y-1299 


Preparation  of  uranous  oxalate,  by  L.  R.  Phillips 
and  others.    Union  Carbide  Nuclear  Co. ,  Division 
of  Union  Carbide  Corp.,  Y-12  Plant,  Oak  Ridge, 
Tenn.    Aug  60.    Contract  W-7405-eng-26.      18p. 
Order  from  OTS.    50  cents.  Y-1308 


Chemistry — Radiation  and  Radiochemistry 


Radiation  processing   report  no.   1:    Gamma  ir  radii  - 
tion  experiments  in  the  N2-O2  system,  by  M. 
Steinberg.    Brookhaven  National  Laboratory, 
Associated  Universities,   Inc.,    Upton,  N.  Y. 
June  60.    17p.    Order  from  OTS.    50  cents. 

BNL-612(T-182) 
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Radiation  processing  report  no.  2:    Irradiation  of 
NHo-HoO  solutions  for  formation  of  hydrazine, 
byM.  Steinberg  and  others.    Brookhaven  Nation- 
al  Laboratory,   Upton,  N.  Y.    June  60.    7p. 
Order  from   OTS.    50  cents.  BNL-613(T-183) 


Precipitation  of  radioruthenium,   by  F.  E.  Sutler. 
E.I.  du  Pont  de  Nemours  &  Co.    Explosives 
Dept. ,    Atomic  Energy  Div. ,  Technical  Div. , 
Savannah  River  Laboratory,  Aiken.  S^yC. 
June  60.    Contract  AT(07- 2)- 1.    li^.    Order 
from  OTS.    50  cents.  DP- 491 


The  mass  spectra  of  deuterated  biphenyls:    mechan- 
isms  of  hydrogen  and  carbon  loss  processes,   by 
J.  C.  Burr,  J.  M.  Scarborough  and  R.  H.  Shudde . 
Atomics  International.    A  Division  of  North 
,  American  Aviation,   Inc. ,  Canoga    Park,  Calif. 
July   60.    Contract  AT(ll-l)-GEN-8.    29p.    Or- 
der from  OTS.    75  cents.  NAA-SR-4960 


Some  factors  correlating  the  rates  of  gas  formation 
in  die  radiolysis  of  aromatic  hydrocarbons,  by 
J.  G.  Burr  and  J.  D.  Strong.    Atomics  Intema- 
tional.    A«f©ivision  of  North  American  Aviation, 
Inc.,  Canoga  Park,  Calif.    July  60.    Contract 
AT(ll-l)-GEN-8.    lip.    Order  from  OTS. 
50  cents.  NAA-SR-4962 


Chemistry — Separation  Processes  for 
Plutonium  and  Uranium 

Chemical  Engineering  Division  summary  report  for 
January,   February,  March    i960,  by  S.  Lawro- 
ski  and  others.    Argonne  National  Laboratory, 
Argonne,   111.    I960.    Contract W-31-109-eng-38. 
192p.    Order  fromOTS.    $2.75.  ANL-6145 


Reactor  chemistry,  by  S.  Peterson  and  R.  W. 
Stoughton.    Dak  Ridge  National  Laboratory,  Oak 
Ridge,  Tenn.    May  54.    Decl.    July  8,  1960. 
53p.    Order  from  OTS.    50  cents. 

CF-54-4-198(Rev.) 


Separation  processes,  by  I.  Perlman.    Argonne 
National  Laboratory,  Argonne  ,  111.    Sep  46. 
Decl.    Aug  2,   1960.    Contract  W-31-109-eng-38. 
72p.    Order  from  OTS.    55  cents.  CN-3627 


Shear  development  for  the  nonproduction  fuel  re- 
processing program.    Interim  report,  by  V.  P. 
Kelly.    Hanford  Atomic  Products  Operation, 
Richland,  Wash.    July  60.    Contract  AT(45-1)- 
1350.    42p.    Order  from  OTS.    $1.00. 

HW- 62842 


Reprocessing  uranium-molybdenum  alloy  fuels  - 
dissoluticm  in  concentrated  nitric  acid,  by  V/.  W, 
Schulz.    Hanford  Atomic  Products  Operation, 
Richland,  Wash.    Mar  60.    Contract  AT(45-1)- 
1350.    16p.    Order  frpm  OTS.    75  cents. 

HW- 64432 


Idaho  Chemical  Processing  Plant  technical  progress 
report  for  April  through  June  1956,   by  C.  E. 
Stevenson.    Phillips  Petroleum  Co 


report  for  Agril  through  June  1956,   by  C. 

Idaho  Falls, 
Idaho.    Jan  57.    Decl.    July  6,   1960.    Contract 
AT(10-l)-205.    54p.    Order  from  OTS.    50  cents, 

IDO-14391 


Tributyl  phosphate  extraction  of  uranium  from 
ammonium  nitrate  solutions,   by  K.   L.  Rohde 
and  R.  A.  Kent.    Phillips  Petroleum  Co. ,   Idaho 
Chemical  Processing  Plant,  Idaho  Falls,  Idaho. 
July  60.    Contract  AT(10-l)-205.    16p.    Order 
from  OTS.    50  cents.  IDO- 14501 


Idaho  Chemical  Processing  Plant  technical  progress 
report  for  July  through  September,   1959T~5y 
C.  E.  Stevenson.    Phillips  Petroleum  Co. , 
Idaho  Falls,   Idaho.    June  60.    Contract  AT(lO-l)- 
205.    92p.    Order  from  OTS.    $2.25. 

IDO-14509 


Idaho  Chemical  Processing  Plant  technical  progress 
for  October  through  December  1959,  by   CM. 
Slansky  and  others.    Phillips  Petroleum  Co. , 
Idaho  Falls,   Idaho.    June  60.    Contract  AT(10-1)- 
205.    85p.    Order  from  OTS.    $2.00. 

IDO-14512 


Report  of  the  Chemistry  and  Chemical  Engineering 
Section  for  February,  March    April,   1956,  by 
D.  H.  Ahmann  and  others.    General  Electric  Co. 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.  Y.    July  56.  Decl.  July  8,   1960.    Contract 
W-31-109-Eng-52.    98p.    Order  from  OTS. 
60  cents.  KAPL-1536 


Report  of  the  Chemistry  and  Chemical  Engineering 
Section  for  August,   September,   October,    1956 
by  l^  H.  Ahmann  and  others.    General  Electric 
Co. ,  Knolls  Atomic  Power  Laboratory, 
Schenectady,  N.  Y.    Jan  57.    D?cl.  July  8,   1960. 
Contract  W- 31- 109-E;ig=52.    105p.    Order  from 
OTS.  65  cents.  y  \  KAPL-1620 


Operation  of  the  piqua  OMR  degasification  system 
prototype,  by  G.  W.  Corporales  and  P.  R.  Ben- 
son.    Atomics  International.    A  Division  of 
North  American  Aviation,  Inc. ,  Canoga  Park, 
Calif.    Aug  60.    Contract  AT(11-1)-GEN -8.    36p. 
Order  from  OTS.    75  cents.  NAA-SR-4894 
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Corroelon  data  from  the  ORNL  Purex  Pilot  Plant 
^'^^'■i  recovery  equipment,   by  I.  V^'.   Landrv  and 
J.  W.  Ullmann.    Oak  Ridge  National  Laboratory, 
Chemical  Technology  Division.  Oak  Ridge.  Tenn 
Mar  52.    Decl.    June  J8.   1960.    Contract  W- 
7405-eng-26.    71p.    Ojrder  from  OTS.    55  cents. 

ORNL-1216 


Dtssolution  of  uranium- zirconium  fuel  elements  in 
•  f"^^f  Ny'ZrF4.   by  k.  G.   Wvmer  and  J.   P  — 
Land.    Oak  Ridge  National  Laboratory,  Chemical 
Technology  Division,  Oak  Ridge,  Tenn.    Feb  57. 
Decl.    July  6,   1960.    Contract  W-7405-eng-26. 
26p.    Order  from  OTS,    35  cents.       ORNL-2183 


Confrolled  Thermonuclear  Processes 


1 


Development  of  reliable  2^  KV, 
for  thermonuclear  research 


size  a 


ignitr 
P.  Bo 


itrons 


_ — —  ■---—--">   "J  -•  '.  .^icourt, 

t.  L.  Kemp,  and  F.  K.  Tallmadge.    The  Univer- 
sity of  California.     Los  Alamos  Scientific  Labor- 
atory,  Los  Alamos.  N.  Mex.    July  60.    Contract 
W-7405-ENG-36.    46p.    Order  from  OTS.    Jl.OQ 

LAMS-24i6 


Quarterly  status  report  of  the  LAS L  Controlled 
Thermonuclear  Researah  Program  for  period 
ending  May  20    1960.  by  S.  Glasstone/Th^ 
University  of  California.     Los  Alamos  Scientific 
Uboratory,   Los  Alamos.  N.  Mex.    July  60 
Contract  W-7405-ENG-36.    59p.    Order  from 
OTS-    51-50.  LAMS-2444 


A  beam  inflector.  by  F.  C.  Gilbert.    University  of 
California,   Lawrence  Radiation  Laboratrry. 
Livermore,  Calif.    Nov  S9.    Contract  W -7405- 
eng-48.    7p.    Order  from  OTS.    50  cents. 

UCRL-5698 


High-energy  molecular  ion  Injection  into  a  mirror 
mfchine,   by  F.  C.  Cilbert  and  others.    Univer- 
sity of  California,   Uwrance  Radiation  Labora- 
tory,  Livermore,  Calif.    Feb  60.    Contract 
W-7405-eng-48.    26p.    Order  from  OTS. 
^5  cents.  UCRL-5827 

Tables  of  functions  involved! in  linear  pinch  stability 
cmena^byj.  Killeen,   v('.  A.  Newcomb.  and 
J.  S.  Vandergraft.    University  of  California, 
Lawrence  Radiation  Uboratory,   Uvermore 
Calif.    Mar  60.    Contract  W-7405-eng- 48     9p 
Order  from  OTS.    50  cents.  UCRL-5885 


Controlled  Thermonuclear  Research  quarterly  re- 
rx.rr  /or  I  W>..^^.  ,  0..0     'anuary    and  Fifc?y 


rt  for  December  1958. 


Iv^.    University  of  Cahtornia.     Lawrence 
Radiation  Uboratory,  Berkeley,  Calif.    Mar  59. 


Decl.    February  15,   1960.    Contract  W-7405- 
eng-48.    81p.    Order  from  LC.    Mi  $4.50,- 
Ph$12.30.  UCRL-8682 

Controlled  Thermonuclear  Research  quarterly 
report  for  December  1959,  January,  FiEFuarv 
196a    University  of  California.     Lawrence — 
Radiation  Uboratory,  Berkeley  and  Livermore 
Calif.    Mar  60.    Contract  W-7405-eng-48      122d 
Order  from  OTS.    $2.75.  UCRL-9106' 


Criticality  Studies 


Plutonium  plexiglas  assemblies,  by  C.  L.  Schuske 
and  others.    Dow  Chemical  Co. .  Rocky  Flats 
Plant,  Denver.  Colo.    Man  60.    Decl.  February 
p6,   1960.    Contract  AT(29-1)- 1106.    20p.    Order 
fromLC.    Mi  $2.40,  ph  $3.  30.  RFP-178 


C^'^ticality  studies  of  enriched  uranium  metal  in 
UU2(N03)2  solutions,   by  A.  Goodwin,   fr      r. 


H. 


tiidinger,  and  C.   L.  Schuske.    The  Dow  Chemical 
Co. .  Rocky  Flats  Plant.  Denver,   Colo.     July  60 
Contract  AT(29-1)-1106.      19p.    Order  from 
OTS.    50  cents.  RFP-182 


Plutonium  plexiglas  assemblies.    Part  II    by  G    H 
bidinger,  C.  L.  bchuske.  and  D.  P.  Smith.' 
The  Dow  Chemical  Company,  Rocke  Flats  Plant, 
Denver,  Colo.    July  60.    Contract  AT(29-1)-1106 
22p.    Order  from  OTS.    50  cents.  RFP-190 


Equipment,  Methods  and  Techniques 


A  bibh 


^  aphy  on  gas  lubricated  bearings,  revised, 
^  Sciulli.    Franklin  Institute,   Uforatories 


for  Research  and  Development,   Philadelphia,  P«. 
Sep  59.    Contract  Nonr- 2342(00)  Task  NR  097-343 
104p.    Order  from  OTS.    $2.50.         AECU-4440 


Refinements  of  the  theory  of    ihe  infinitely- long 
self-acting,  gas -lubricated  journal  bearing 
interim  report,  by  H.  G.  kfrod    Jr    s,nA  jT   Burg- 
dorfer.    Franklin  Institute.   Uboratories  for 
Research  and  Development.   Philadelphia,   Pa. 
Jan  60.    Contract  Nonr-2342(00.    48p.    Order 
fromLC.    Mi  $3.  30,  ph  $7.  80.  AECU-4688 

Isotopic  method  for  age  determinations -of  industrial 
products.    Monthly  progress  letter  for  tanuar~ 
i960,  by  r.  U.  Gregson  and  L.  B.  Bangs.    Good- 
year  Tire  and  Rubber  Co. ,  Akron,  Ohio.    Con- 
tract AT(ll-l)-729.    5p.    Order  from  LC 
Mi  $1.80.  ph$1.80.  AECU-4711 
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An  analysis  of  several  of  the  variables  encountered 
in  low  cycle  fatigue.    Interim  Technical  report 
no.  4.  by  W.  W.  Gerberich.    Syracuse  Univer- 
sity, Metallurgical  Research  Uboratories. 
Syracuse.  N.  Y.    June  59.    Contract  AT(30-1)- 
2141,    45p.    Order  from  LC.    Mi  $3.  30. 
Ph$7.80.  AECU-4722 


Isotopic  method  for  age  determination  of  industrial 
products.    Quarterly  progress  report  for  Octo- 
ber through  December  1959.    Goodyear  Tire 
and  Rubber  Co. ,  Akron,  Ohio.    1959.    Contract 
.AT(ll-l)-719.    52p.    Order  fromLC. 
Ml  $3.  60,  ph  $9.  30.  \ECU-4724 


Parallel  operation  of  welding  generators,  by  B.  H. 
Butler.    E.  I.  du  Pont  de  Nemours  &  Co. ,  Ex- 
plosives Dept. ,  Atomic  Energy  Div. ,  Technical 
Div. ,  Savannah  Riyer  Uboratory,  Aiken,  S.  C. 
June  60.    Contract  AT(07-2)-l.    Up.    Order 
from  OTS.    50  cents.  DP-482 


Fabrication  of  the  type  "E"  fluorine  cell  tank,  by 
B.  W.  Clark.    Union  Carbide  Nuclear  Co. ,  Div. 
of  Union  Carbide  Corporation.  Paducah,  Ky. 
May  60.    Contract  W-7405-eng-26.    23p.  Order 
from  OTS.    75  cents.  KY-326 


OMR  finned  fuel  plate,  by  R.  R.  Hargrove  and  C.  R. 
Atomics  International.    Division  of  North  Ameri- 
can Aviation,   Inc.,  Canoga  Park,  Calif.    Jan  58. 
lOp.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

NAA-SR-Memo-2354 


Stresses  in  contoured  nozzles  when  subjected  to 
external  loadings.    Period  covered  October  16 
1958  to  September  lb    195<).  by  P.  E.  HarHpn'- 
bergh.    Pennsylvania  State  University.  Univer- 
sity Park,  Pa.    Sep  59.    Contract  AT(30-1)- 1874. 
85p.    Order  from  LC.    Mi  $4.80,  ph  $13.80. 

NYO-75g^ 

A  sampling  device  for  molten-salt  systems,  by  W.  B. 
McDonald  and  J.  L.  Crowley.    Oak  Ridge  Nation- 
al Uboratory,  Reactor  Projects  Division,  Oak 
Ridge,  Tenn.    [nd.  ]   Contract  W-7405-eng-26. 
4p.    Order  from  OTS.    50  cents.         ORNL-2688 


Design,  development,  and  operation  of  metal -dia- 
phragm^  reactor-service  pumps,  by  E.  C.  Hise. 
Uak  Ridge  Klational  Uboratory.   Reactor  E)q)eri- 
mental  Engineering  Division,  Oak  Ridge,  Tenn. 
[nd.  1    Contract  W-7405-eng-26.    63p.    Order 
from  OTS.    $2.00.  ORNL-2841 


^"  evaluation  of  solid  moderating  materials,  by 
T.  S.   Lundy  and  E.  E.  Gross"    Oak  Ridge  Nation- 
al Uboratory,  Metallurgy  Division  and  Reactor 
Projects  Division.  Oak  Ridge,  Tenn.    [nd.  j 
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Contract  W-7405-eng-26.    lOp.    Order  from 
OTS.    50  cents.  ORNL-2891 


Surface  temperatures  of  irradiated  ORR  fuel  ele- 
ments  cooled  in  stagnant  air,  by  J.  F.  Wetts.  Ir. 
Oak  Ridge  National  Laboratory.  Operations  Div. , 
Oak  Ridge,  Tenn.    [nd.  ]    Contract  W-7405-eng-  ' 
26.    13p.    Order  from  OTS.    75  cents. 

ORNL-2892 


Fission  product  distribution  in  ORR  fuel  elements, 
by  A.  L.  Colomb.    Oak  Ridge  National  Ubora- 
tory.  Operations  Division.  Oak  Ridge,  Tenn. 
[nd].    Contract  W-7405-eng-26.    7p.    Order 
from  OTS.    50  cents.  ORNL-2897 


Photoneutrons  and  the  control  of  a  pool -type  reactor, 
by  A.  L.  Colomb.    Oak  Kidge  National  Ubora-    ' 
tory.  Operations  Division,  Oak  Ridge,  Tenn. 
[nd].    Contract  W-7405-eng-26.    8p.    Order 
from  OTS.    50  cents.  ORNL-2898 


^Development  of  an  electrolytic  cell  for  removal  of 
nickel  from  HRT  fuel  solutions,  by  E.  L.  Young- 
blood.    Oak  Ridge  National  Uboratory.  Chemical 
Technology  Division,  Oak  Ridge,  Tenn.    [nd]. 
Contract  W-7405-eng-26.    21p.    Order  from 
OTS.    75  cents.  ORNL-2923 


Tolerances  of  position  and  form,  including  MMC, 
by  iJandia  Corporation,  Albuquerque,  N.  Mex.' 
Sep  55.    54p.    Order  from  OTS.    $1.25. 

SC-7016  (SP) 

L^       ■ 

Environmental  testing  to  2000OF.  by  I.  A.  Barber. 
Sandia  Corporation.  Albuquerque,  N.  Mex. 
June  59.     16p.    Order  from  OTS.    75  cents. 

SCR -96 


Hav  positional  toleranclng  clarifies  design  intent 
and  reduces  product  cost,   by  E.  S.   Roth.    SanriiA 
Corporation,  Albuquerque,  N.  Mex.    Jan  60. 
41p.    Order  from  OTS.    $1.25.  SCR-154 


The  work  ratio  system,  by  C.  J.  McGarr.    Sandia 
Corporation,  Albuquerque,  N.  Mex.    July  60. 
14p.    Order  from  OTS.    50  cents.  SCT-220 


An  analysis  of  general  stores  investment,  by  R.  M. 
Allan,  and  P.  H.  Arnold.    Sandia  Corporation, 
Albquerque,  N.  Mex.    Mar  60.    51p.    Order 
from  OTS.    $1.50.  SCTM'-72- 60(34) 

Crystal  accelerometer  response  to  mechanical 
shock  impulses,   by  A.  F.   Uwrence.     .Sandia 
Corporation,  Albuquerque,  N.  Mex.    Aug  56. 
lOp.    Order  from  OTS.    50  cents. 

SCTM-168-56-16 


Application  of  thin  printej  wiring  laminate  in  elec- 
tronic packaging,    by  G.    Voida.     Sandia  r.r.rpr.ra- 
tion,  Albuquerque.  N.jMex.    Jan  57.    38p.    Or- 
der from  LC.    Ml  $3.qo,  ph$6.30. 

SCTM- 279 -56-14 


Geology  and  Mineralogy 


A  preliminary  study  of  the  potential  to  kinetic  ener- 
gy conversion  process  In  the  stratosphere,   l3v~ 
R.  M.   White  and  d.   F.  Nolan.    Massachusetts 
Institute  of  Technology,   Cambridge,  Mass. 
Sep  59.    Contract  AT(30-1)-2241.     12p.    Order 
from  LC.    Mi  $2.  40.  pij  $3.  30.  AECU-4556 


phenomena  and  high -explosive  tests  near  Carls- 
bad. New  Mexico,  by  D.  b.  Carder  ;^nf^  nflv> re 
Coast  and  Geodetic  Survey.  Washington.  D.  C. 
Jan  60.    Contract  AT(29f2)-746.    45p.    Order 


from  LC.    Mi  $3.  30.  ph 


$7.80. 


AECU-4625 


Comparison  of  seismic  shock  in  salt  and  tuff,  by 
P.  E.  Byerly.  Geological  iiurvey,  Washington 
D.  C.  Oct  59.  lOp.  Oifder  from  LC.  Mi  $1 
ph$1.80. 


80. 
TEM-1034 


Health  and  Safety 
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Sr      Monitoring  at  the  Savajinah  River  Plant,  by 
t\  E.  Butler.    E,  1.  du  Pont  de  Nemours  &  Co. , 
Explosives  Dept. ,  Atomic  Energy  Div. .   Techni- 
cal Div.,  Savannah  River  Plant,  Aiken.'s.  C 
May  60.    Contract  AT(07^2)-1.    37p.    Order 
from  OTS.    $1.00.  i  DP-473 


Surface  dosage  rate  studies  jf  Task  III  Feed  Materi - 
ais^byh.   L.  Helgeson.     General  lilectric  Co. 
Hanford  Atomic    Product^  Operation.   Richland' 
Wash.    Apr  54.    E)ecl.    f^arch  15,   1960.    Con-' 


tract  W-31-109-Eng-52. 
Mi  $2.70.  ph$4.80. 


25p.    Order  from  LC. 
HW-31522 


Quarterly  progress  reprt  Research  and  develop- 
ment activities  in  the  fielj  of  radiologicaTsci^ 

'  December  1^59.   by  Members  of 


ences  October 


*^  Staff.    Hanford  Atomic  Products  Operation 
Richland.  Wash.    Jan  60.    Contract  AT(45-1)-' 
1350.    37p.    Order  from  OTS.    $1.25. 

HW- 63643 


Evaluation  of  radiological  coilditiona  in  the  vicinity 
oUlaiiioid  lox  lyS^,   by  R.   L.  Junkins  and  others. 


Wash.   May  60.    Contract  AT(45-1)- 1350. 
123p.    Order  from  OTS.    $2.50.  HW-64371 

Evaluation  of  radiological  conditions  in  the  vicinity 
of  Hanford  January  through  March  -  i960,  by 
H.  C.  V/atson  and  others.    Hanford  Atomic 
Products  Operation.   Richland,  Wash.    May  60 
Contract  AT(4501)- 1350.    45p.    Order  from  OTS 
*^-25.  HW- 65534 

Neutron  tissue  dose  survey  for  the  little  EVA  criti- 
£ilii£embly,  by  M.  J.  tngelke.  B.  B.  Riebe." 
and  J.  A.  Sayeg.    The  University  of  California. 
Los  Alamos  Scientific  Laboratory,   Los  Alamos 
N.  Mex.    Aug  60.    Contract  W-7405-ENG-36 
14p.    Order  from  OTS.    50  cents.  LA-2425 


Operation  PRE-gnome.    Seismic  data  from  natural  A  stud 


Hanford  Atomic  Products  Operation,   Richland, 


""<^y  of  Nevada  Test  Site  wind  variability,  by 
J.  W.  Reed.    Sandia  Corporation,  Albuque rque 
N.  Mex.     Mar  58.    51p.    Order  from  OTS. 
^^•^-  SC-4144(TR) 

Comparison  of  fallout  doses  from  Nevada  Tests 
^Aevised),  by  I.  w.  Reed.    <JanHi;,  rnrpnroHon 
Albuquerque,  N.  Mex.    June  60.  46p.    Order 
from  OTS.     $1.50.  SC-4414(RR) 

Factors  influencinf^  the  biological  fate  and  persist- 
ence of  radioactive  fall-out,    by  ft.   C,    t^nHlv^rg 
and  others.    University  of  California  of  Los 
Angeles.  School  of  Medicine,  Department  of 
Laboratories  of  Nuclear  Medicine  and  Radiation 
Biology.   Los  Angeles.   Calif. Jan  59.    78p. 
Order  from  OTS.    $1.75.  WT-1177 

1  s 

Measuring  and  monitoring  training  exercise:    Food- 
st^s^  by  H.  J.  McConnell  and  others.    Food — 
and  Drug  Administration,  Department  of  Health, 
Education,  and  Welfare,   Washington.  D.  C. 
Dec  59.    28p.    Order  from  OTS.    50  cents.' 

WT-1498 


Instruments 


Magnetic  recorder  for  nuclear  pulse  application 
reriod  covered:    December  6,   1959  ifeTiEFITarv 
0:_ivou.  by  G.  M.  Burgwald  and  R.  M.  Norton. 
Illinois  Institute  of  Technology,  Armour  Re- 
search Foundation,  Chicago,  111.    Feb  60.    Con- 
tract AT(ll-l)-702.    8p.    Order  from  LC 
Mi  $1.80,  ph$1.80.  ARF-1151-4 


Development  of  a  fuel-element  leak -detection  sys- 
tem based  on  the  principle  of  isotopic  exchange 
by  J.  tl.  Howes,  Jr.,   T.  ii.  tlleman,  and  D.  n! 
Sunderman.    Battelle  Memorial  Institute, 
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Columbus.  Ohio.    Aug  60.    Contract  W -7405- 
eng-92.     17p.    Order  from  OTS.    50  cents. 

BMI-1432 


Accurate  micrometer  for  corrosion  samples,  by 
W.  J.   Woodward.    E.   1.  du  Pont  de  Nemours  & 
Co. ,  Explosives  Dept. .  Atomic  Energy  Div. . 
Technical  Div.,  Savannah  River  Laboratory, 
Aik#n.  S.  C.    June  60.    Contract  AT(07 -2)- 1. 
l(ip.    Order  from  OTS.    50  cents.  DP-488 

/ 
Mgdium- level  continuous  alpha  air  monitor,  by 
M.  O.  Rankin.    Generdl  Electric  Co.    Hanford 
Atomic  Products  Operation,  Richland.  Wash. 
June  59.    Contract  W-31-109-Eng-52.    27p. 
Order  from  LC.    Mi  $2.70,  ph  $4.80. 

HW-56487(Rev.) 


Stainless-inconel  metal  sorting  device,   by  G.  E. 
Martin.    Knolls  Atomic  Power  Laboratory, 
Schenectady,  N.  Y.    Mar  59.    Contract  W-31- 
109-ENG-52.    6p.    Order  from  LC.    Mi  $1.70, 
ph$1.80.  KAPL-M-GEM-1 


Development  of  temperature  protective  circuits 
for  the  HNPF  fuel  channel  exit,  by  D.  E.  Brown. 
Atomics  International.    A  Division  of  North 
American  Aviation.   Inc. ,  Canoga  Park,  Calif. 
June  60.    Contract  AT(1 1-1  )-GEN-8.    18p. 
Order  from  OTS.    50  cents.  NAA-SR-5313 


Interim  report  on  investigation  of  dynamic  charac- 
teristics of  relays.      This  report  covers  EEe 
period  1  November  to  31  December,   1959. 
Sandia  Corporation,  Albuquerque,  N.  Mex.    June 
60.    90p.    Order  from  OTS.    $2.25. 

SC-4422(RR) 


Theoretical  characteristics  of  several  fluid-  meter- 
ing  instruments,  by  M.  D.  Bennett.    Sandia 
Corporation,  Albuquerque,  N.  Mex.    Apr  60. 
51p.    Order  from  OTS.    $1.50.       SC-4446(RR) 


Radar  return  from  the  vertical  for  ground  and 
water  surfaces,  by  C.  S.  Williams.   Ir..  C.  H. 
Bidwell  and  D.  M.  Gragg.    Sandia  Corporation, 
Albuquerque,  N.  Mex.    Apr  60.    93p.    Order 
from  OTS.    $2.25.  SCR- 107 


Metallurgy  and  Ceramics 


Progress  letter  no.  11  for  January  1,   1960  through 
January  31,   1960,  by  E.  H.  Baron.    Stevens  Insti- 
tute of  Technology,  Hoboken,  N.  J.     Feb  60. 
Contract  AT(30-l)-2258.    5p.    Order  from  LC. 
Mi  $1.80.  ph$1.80.  AECU-4695 


Corrosion  of  plutonium  alloys  in  NaK,  by  H.  H, 
Hyman  and  J.  J.  Katz.    Argonne  National  Labor- 
atory,  Lemont,   111.    July  53.    Decl.    March  15, 
1960.    Contract  W-31-109-eng-38.     lOp.    Order 
from  LC.    Mi  $1.  8U,  ph  $1.  80.  ANL-5090 


The  fabrication  of  a  plutonium  helix  for  a  doppler 
experiment.     Work  completed  September  1956, 
By  R.  J.  Dunworth,  H.  V.  Rhude  and  L.  R. 
Kelman.    Argonne  National  Laboratory,   Lemont, 
111.    Feb  58.    Decl  March  15,   1960.    Contract 
W-31-109-eng-38.    15p.    Order  from  LC. 
Mi  $2.  40,  ph  $3.  30.  ANL-5842 


The  transformation  temperatures  of  high-purity 
uranium^  by  B.  Blumenthal,  J.  E.  Baumrucker, 
and  L.  T.   Lloyd.    Argonne  National  Laboratory, 
Argonne,   111.    June  60.    Contract  W-3l-109-eng- 
38.    30p.    Order  from  OTS.    75  cents. 

ANL-5957 


Tests  of  defected  thoria-urania  fuel  specimens  in 
EBWR,   by  R.  F.  S.Robertson.    Argonne  Nation- 
al Laboratory,  Argonne,   111.    May  60.    Contract 
W-31-109-eng-38.    87p.    Order  from  OTS. 
$2.00.  ANL-6022 


Aqueous  corrosion  of  magnesium  alloys,  by  S. 

Greenberg  and  W,  E.  Ruther.    Argonne  National 
Laboratory,  Argonne,   111.    May  60.    Contract 
W-31-108-eng-38.    18p.    Order  from  OTS. 
50  cents.  AN L- 6070 


Metallography  of  aluminum  and  some  aluminum- 1 
wo  nickel' alloys,  by  R.  K.  Hart  and  M.  I. 
Heyduk.    Argonne  National  Laboratory.  Argonne 
III.    June  60.    Contract  W- 31- 109 -eng- 38.  r~y 

26p.    Order  from  OTS.    50  cents.       ANL-6144  // 

Characteristics  of  anodic  and  corrosion  films  on 
zirconium,   by  R.  D.  Misch.    Argonne  National 
Laboratory,  Argonne,   111.    May  60.    Contract  W- 
31-109-eng-38.     25p.    Order  from  OTS.  50  centa 

ANL-6149 


Preparation  of  magnesium  oxide  refractories,  by 
R.  C.  Lied.     Argonne  National  Laboratory. 
Argonne.  111.    July  60.    Contract  W- 31 -109 -eng - 
38.    14p.    Order  from  OTS.    50  cents. 

ANL-6164 


Combustibility  studies  with  nicrhome  V  (80  Ni_  -  20 
Cr),  by  J.  B.  Conway  and  R.  D.  McLay.    General 
"Electric  Co.    Aircraft  Nuclear  Propulsinn  Dept. , 
Cincinnati,  Ohio.    Dec  54.    Decl.  November  20, 
1959.     33p.    Order  from  LC.    Mi  $3.00. 
Ph$6.30.  APEX-252 
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Effects 


3  of  ternary  additionsotialuminum-35  w/o 
uranium  alloys,   by  N.  E.   Daniel,   E.   L.   Foster 
and  R.  F.  Dickerson.    Battelle  Memorial  Institute, 
Columbus,  Ohio.    Oct  59.    Decl.  February  3, 
1960.    Contract  W-7405-ehg-92.    31p.    Order 
from  LC.    Mi  J3.00,  ph  $6.  30.  BMI-1388 


Progress  relating  to  civilian  applications  during 
May.    1960.   by  R.  W.  Dayton  and  C.  R.  Tipton, 
Jr.    Battelle    Memorial  Institute,  Columbus. 
Ohio.    July  60.    99p.    Ord^r  from  OTS.    $2.25. 

BMI-1442  (Rev.) 


Experiments  to  determine  the!  radiation  stability  of 
UN  dispersions  in  stainless  steel,  by].  E.  Gates 
andothers.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.    June  60.    Contract  W-7405-eng-92. 
29p.    Order  from  OTS.    73  cents.       BMI-1446 


Progress  relating  to  civiliam  bpplications  during 
June    1960.    by  R.  W.  Dayton  and  C.  R.  tipmn 
]r.    Battelle  Memorial  Institute,  Columbus,  Ohio. 


July  60.    Contract  W-7405- 
fromOTS.    $2.50. 


eng-92.    104p.    Order 
BMI-1448  (Rev.) 


Factors  affecting  the  ductility  of  iron -chromium- 
aluminum  alloy  sheet,  by  R.  W.  Endebrock. 
E.   L.  Foster,  Jr.,  and  R.  F.  Dickerson. 
Battelle  Memorial  Institute,  Columbus,  Ohio. 
July  60.    24p.    Order  from  OTS.    75  cents. 

BMI-1450 


The  bonding  of  molybdenum-  aid  niobium-clad  fuel 
elements,   by  S.  I.  Paprocki.  E.  S.  Hodge.   P.  J. 
Gripshover.    Battelle    Memorial  Institute, 
Columbus,  Ohio.    July  60.    Contract  W-7405- 
eng-92.    6lp.    Order  from  pTS.    $1.50. 


BMI-1451 


Irradiation  effects  on  massive  uranium  monocarbid^ 
by  A.  W.  Hare  and  F.  A.  Rough.    Battelle  Mem- 
orial  Institute,   Columbus,  Ohio.    July  60.    Con- 
tract W-7405-eng-92.    28p.    Order  from  OTS. 
75  cents.  I  BMI-1452 


Apparatus  for  the  study  of  fission -gas  release  from 
fuels  during  postirradiation  heating  at  tempera~ 
tures  up  to  1600  C.   by  R.  H.  Barnes    and  P.  N. 
Sunderman.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.      July  60.    Contract  W-7405-eng-92. 
12p.    Order  from  OTS.    50  Cents.       BMI-1453 


Preparation  and  evaluation  of  aluminum-35  w/o  ura- 
nium alloys  containing  up  to  3  w/o  tin  or  zirconi- 
um^byN.  E.  Daniel,   E.  L.  Foster,  Jr.,  and 
RTT.  Dickerson.    Battelle  Memorial  Institute, 
Columbus,  Ohio.    July  60.    Contract  W-7405- 
eng-92.    28p.    Order  from  QTS.    75  cents. 

BMI-1454 
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The  solution  susceptibilities  of    refractory  metals 
in  molten  Plutonium,   by  F.  W.  Schonfeld.     l^ 
Alamos  Scientific  Laboratory,  N.  Mex.    June  52 
Decl.    March  15,   1960.    9p.    Ord^Vrom  L.C 
Mi  $1.80.  ph$1.80.  CMR-5-1365 


A  sonic  test  for  preferred  orientation  in  Hanford 
fuel  element  cores,  by  A.  A.  Ferguson  and  E.  C. 
Wood.    General  Electric  Co.    Hanford  Atomic  Co. , 
Hanford  Atomic  Products  Operation,   Richland, 
Wash.    Jan  55.    Decl.  December  3,   1959,     Con- 
tract W-3l-109-Eng-52.    22p.    Order  from  LC. 
Mi  $2.70.  ph  $4.80.  HW-33024 


Calcium  uranium  (IV)  fluoride:    Precipitation  and 
reduction  to  metal,   by  W.  B.  Tolley.    General 
Electric  Co. ,  Hanford  Atomic  Products  Operation, 
Richland,  Wash.    Mar  55.    Decl.    January  12, 
1960.    Contract  W -31- 109-Eng-52.     14p.    Order 
from  LC.    Mi  $2.  40,  ph  $3.30.  HW-35815 


The  effect  of  oxidation  on  the  compression  strength 
of  CS-GBF  graphite,  by  B.  Griggs.    General 
Electric  Co",  Hanford  Atomic  Products  Operation, 
Richland,  Wash.    Apr  56.    Decl.    January  8,   1960, 
12p.    Order  from  LC.    Mi  $2.70,  ph  $4.  80. 

HW-42498(Del.) 


The  irradiation  of  thin  evaporated  films  of  uranium 
dioxide.  Interim  report,  by  T.  K..  Bierlein  and 
B.  Mastel.  General  Electric  Co.  Hanford  Atom- 
ic Products  Operation,  Richland,  Wash.  Sep  59. 
Contract  AT(45-1)- 1350.  17p.  Order  from  LC. 
Mi  $2.40,  pn  $3.30.  HW-61656 


A  report  of  results  of  tests  on  impervious  graphite 
and  discussions  by:    L.  N.  lohanson.   R.  I.  Camp- 
bell, andE.  E.  Mueller.    University  of  Washing- 
ton, Seanle.  WaA.    Mar  58.    47p.    Order  from 
LC.    Mi  $3.30,  ph  $7.80.  HW-61820 


Sorne  metallographic  observations  on  thorium  metal, 
by  D.  T.  Peterson.    Ames  Laboratory,   Iowa 
State  University  of  Science  and  Technology,  Ames, 
Iowa.    June  60.    Contract  W-7405-eng-82.     lip. 
Order  from  OTS.    50  cents.  IS -155 


Improved  welding  techniques  for  SER  fuel  element 
assembly  closures,   by  S.  Elchyshvn.    Atomics 
international.  A  Division  of  North  American 
Aviation,   Inc.,  Canoga  Park,  Calif.    July  60. 
Contract  AT(ll-l)-GEN-8.    30p.    Order  from 
OTS.    75  cents.  NAA-SR-4909 


Direct  observation  of  fast  neutron  damage  in  gold 
films,  by  A.  Grenall.    Atomics  International. 
A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,    Calif.    July  60.    Contract  AT(1 1-1)- 
GEN-8.    18p.    Order  from  OTS.    75  cents. 

NAA-SR-5062 


Fuel  element  development  for  Plqua  OMR,   by  M.  H. 
Binstock.    Atomics  International.    A~Di vision 
of  North  American  Aviation,   Inc. ,  Canoga  Park, 
Calif.    June  60.    Contract  AT(ll-l)-GEN-8.  52p. 
Order  from  OTS.    $1.25.  NAA-SR-5119 


Hot  pressure  bonding  of  OMR  tubular  fuel  elements. 
E.  E.  Garrett,  G.  V.  Aim  and  M.  H.  Binstock.  ' 
Atomics  International.    A  Division  of  North 
American  Aviation,  Inc. ,  Canoga  Park,  Calif. 
July  60.    Contract  AT(11-1)-GEN -8.    47p.    Or- 
der from  OTS.    $1.00.  NAA-SR-5120 


A  heat  transfer  control  device  for  irradiation  exper- 
iments,  by  W.  K.  McCarty  and  ft.  C.  Noyes. 
Atomics  International.    A  Division  of  North 
American  Aviation,   Inc.,  Canoga  Park.  Calif. 
June  60.    Contract  AT(11-1)-GEN -8.    lOp.    Or- 
der from  OTS.    50  cents.  NAA-SR-5141 


Process  development  of  uranium  carbide  fuel  slugs 
forJ^JPF',  by  D.  H.  Turner.    Atomics  Interna- 
tional.    A  Division  of  North  American  Aviation, 
Inc.,  Canoga  Park,  Calif.    July  60.    Contract 
AT(ll-l)-GEN-8.    26p.    Order  from  OTS. 
50  cents.  NAA-SR-5346 


Development  of  pass  schedule  for  rolling  narrow 
uranium  strip,  by  J.  F.  Schiltz  and  1°  W.  Mago- 
un.    National  Lead  Company,    Cincinr-ati,  Ohio. 
June  58.    Decl.     November  30,   1959.    Contract 
AT(30-1)-U56.    23p.    Order  from  LC. 
Ml  $2.70,  ph$4.80.  NLCO-756 


The  development  and  testing  of  the  UO^  fuel  element 
system.    Progress  report  for  period  September 
1  through  December  31.   1959.  by  B.  g.  Murtha. 
Combustion  t-ngineering,   Inc.  Nuclear  Division, 
Windsor.  Conn.    1959.    Contract  AT(30-l)-2379. 
157p.    Order  from  OTS.    $2.75.  NYO -9006 


High  energy  storage  ceramic  -capacitor.    Final  re- 
£on,  by  P.  H.  Klein  and  others.   General  Elec- 
tric  Co. ,  Electronics  Laboratory.  Syracuse, 
N.  Y.  and  General  Electric  Co.,  Missile  and 
Space  Vehicle  Department,  Philadelphia,  Pa. 
Feb  60.    Contract  AT(30-1)- 1963.    96p.    Order 
from  OTS.    $2.25.  NYO-9076 


Metallurgy  Division  semiannual  progress  report  for 
^eriodending  April  10    1954,   by  W.  H.  Bridges. 
Oak  Ridge  National  Laboratory,  Oak  Ridge.  Tenn. 
Aug  54.    Decl.  with  deletions  December  1,   1959. 
Contract  W-7405-eng-26.    120p.    Order  from 
LC.    Mi  $6.  30,  ph  $19.  80.     ORNL-1727(Del.  2) 

Relaxation  characteristics  of  inconel  at  elevated 
HiBE?£iiy££5.   ^y  C.  R.  Kennedy  and  D.  A. 
Douglas.    Oak  Ridge  National  Laboratory,  Oak 


Tenn.    Feb  60.    Contract  W-7405-eng-26. 
28p.    Order  from  LC.    Mi  $2.70,  ph  $4.80. 
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Metallurgy  Division  annual  progress  report  for 
period  ending  September  1,   1959.    Oak  Ridge 


National  Laboratory,  Oak  Ridge,  Tenn.    Dec  59. 
Contract  W-7405-eng-26.    352p.    Order  from 
LC.    Mi  $11. 10,  ph  $37.80.  ORNL-2839 


Columbium  clad  uranium  carbide  fuel  element  con- 
tract.    Monthly  letter  report  for  September  1 
through  September  30,   1959.    Union  Carbide 
Metals  Co. ,  Niagara  Falls,  N.  Y.    Sep  59.    Con- 
tract AT(40-l)-2559.    2p.    Order  from  LC. 
Mi  $1.80,  ph$1.80.  ORO-229 


Research  on  piezoelectric  materials  and  phenomena. 
Final  report  for  February  1,   1959  through  Janu- 
ary 31,   1960,  byD.  A.  Berlincourt.    Sandia 

Corporation,  Albuquerque,  N.  Mex.    July  60. 
164p.    Order  from  OTS.    $3.00^      SC-4443(RR) 

Quarterly  technical  progress  report  for  period 
ending  March  31,   1960,  by  I.  L.  Zambrow. 
Sylvania- Corning  Nuclear  Corporation,  Bayside 
Long  Island.  N.  Y.    May  60.    Contract  AT- 30-1- 
GEN-366.    42p.    Order  from  OTS.    $1.00. 
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Metallurgy  information  meeting,  Ames  Laboratory, 
Iowa  State  College,  May  2,  3,  and  4*,   1^56.    Ames 
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7,   1959.    18p.    Order  from  LC.    Mi  $2. 40, 
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Colrrosion  of  D  loop,  by  H.  K.   Lembersky  and  P. 
Cohen.    Westinghouse  Electric  Corporation, 
Atomic  Power  Division,  Pittsburgh,  Pa.    Oct  55. 
Decl.  with  deletions  November  20,   1957.    15p. 
Order  from  LC.     Mi  $2. 40,  ph  $3.  30. 
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Heat  transfer  effects  on  the  corrosion  of  zirconium 
and  some  alloys,  by  L.  A.  Waldman  and  P. 
Cohen.    Westinghouse  Electric  Corporation. 
Atomic  Power  Division,  Pittsburgh.  Pa.    May  54, 
Decl.  with  deletions  March  14,   1957.    Contract 
ll-l-GEN-14.    32p.    Order  from  LC.    Mi  $3.00. 
Ph$6.30.  WAPD-MDM-8(DeI.) 
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brackets,  by  J.  G.  Seion.    Westinghouse  Electric 
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I9p.    Order  from  LC.    Mi  $2.40,  ph  $3.30. 
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A  method  for  hot -pressing  large  diameter  beryllium 
oxide  rings,   by  L.  M.  McLaughlin  and  A.  H. 
Ballard.    Union  Carbide  Nuclear  Company,  Div- 
ision of  Union  Carbide  ("orporation,   Y-12  Plant, 
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eng-26.    15p.    Order  from  OTS.    50  cents 
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Carlson. 
N.  Mex. 
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Sandia  Corpor 
Apr  60.    95p. 


Geologic  studies  of  underground  nucfear  explosions 
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nia,   Lawrence  Radiation 
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Order  from  OTS.    $1.75 
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AECU-4681 


ation,   Albuquerque, 
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nal  report,   by  T.  L. 
University  ot  Califor- 


Laboratory,   Livermore, 
W-7405-eng-48.    58p. 
UCRL-5757 


The  Neptune  event  a  nucleai  explosive  cratering 
experiment    by  A.  V.  Shjelton.  M.  P.    Nordyke 
and  R.  H.  GoeckermannJ    University  of  Califor- 
nia,  Lawrence  Radiation  i  Laboratory,   Livermore, 


Cahf.    Apr  60.    Contract 
Order  from  OTS.    $1.00 


Industrial  and  scientific  a 


£E 


explosions,   by  G.  W.  jol^nson 
California.    Lawrence 
Livermore,  Calif.    Jan 
eng-48.    33p.    Order 


6) 


froTi 


W-7405-eng-48.     32p. 
UCRL-5766 


ications  of  nuclear 


University  of 
R4diation  Laboratory, 
Contract  W-7405- 
OTS.    $1.00. 

UCRL-5840 


The  Soviet  program  for  industrial  applications  of 
explosions,   by  G.  W.  lohhson.    University  of 
California,   Lawrence  Ra(Jiation  Laboratory, 
Livermore,  Calif.    Mar  ^.    Contract  W-7405- 
eng-48.    15p.    Order  fro^  OTS.    50  cents. 

UCRL-5932 


^ 


An  application  of  nuclear  exploeiveii  to  block  caving 
mining^  by  W.  G.  Flangaj  and  L.  E.  Shaffer. 
University  of  California,   Lawrence  Radiation 
Laboratory,   Livermore,  Calif.    June  60.    Con- 


tract W-7405-eng-48. 
75  cents. 
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Order  from  OTS.  ' 
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Particle  Accelerators  and  High- 
Voltage  Machines 


\ 


A  study  of  some  coherent  electromagnetic  effects 
in  high-current  particle  accelerators.    Thesis, 
by  v7  K.  Neil.    University  ot  California,   Law- 
rence  Radiation  Laboratory,   Berkeley,  Calif. 
Apr  60.    Contract  W-7405-eng-48.     141p.    Or- 
der from  OTS.    $2.50.  UCRL-9124 


Bevatron  operation  and  development.  XXIV  Novem- 
ber,  December  1959,  and  January  1960,  byW.D. 
Hartsough.  University  of  California.  Law rence 
Radiation  Laboratory,  Berkeley.  Calif.  May  60. 
Contfact  W-7405-eng-48.  13p.  Order  from 
01^.    50  cents.  UCRL-9220 


Bevatron  operation  and  development.    XXV  February. 
March,   and  April  1960,   by  W.  D.   Hartsough. 
University  of  California,   Lawrence  Radiation 
Laboratory,  Berkeley,  Calif.    June  60.    Contract 
.W-7405-eng-48.    lOp.    Order  from  OTS. 
50  cents.  UCRL-9221 


Physics  and  Mathematics 


General  reactor  analysis  computer  program  for  the 
IBM  704    program  George,   by  T.  A.  Hoffman 
and  W.  B.  Henderson.    General  Electric  Co., 
Atomic  Products  Division,  Aircraft  Nuclear 
Propulsion  Department,  Cincinnati,  Ohio. 
Oct  59.    Contracts  AT(11-1)-171  and  AF  33(600)- 
38062.    36lp.    Order  from  OTS.    $5.00. 

APEX -543 


Liquid  metal  fuel  reactor  experiment:    Operation 
and  testing  of  a  nonnuclear  liquid-metal  system, 
by  the  Babcock  and  Wilcox  Company,   Lynchburg, 
Va.    May  60.    Contract  AT(30-1)-1940.    145p. 
Order  from  OTS.    $3.00.  BAW-1192 


Tilting  capsule  tests  in  LMF RE  fuel  solution. 

Final  re^rt,   by  E.  J.  Rozic.    The  Babcock  and 
Wilcox  Company,   Lynchburg,  Va.    Apr  60.    Con- 
tract AT(30-1)- 1940.    75p.    Order  from  OTS. 
$2.25.  BAW-1252 

Nuclear  physics  research  quarterly  report  for 
October,  November,  and  Deceniber  195^by 
J.  E.  Faulkner  and  others.   Hanford  Atomic 
Products  Operation,  Richland,  Wash.    Jan  60. 
Contract  AT(45-1)-1350.    76p.    Order  from 
OTS.    $2.25.  HW-63576 
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quarterly  technical  report    SPERT  project  for 
April,  May,  June  1959,  by  S.  G.  Forbes  and 
others.    Phillips  Petroleum  Company,   Idaho 
Operations  Office,  Idaho  Falls,  Idaho.    Apr  60. 
Contract  AT(10-1)-205.    36p.    Order  from  OTS, 
$1-25.  IDO-16584 


The  SPERT  III  reactor  nuclear  startup,  by  F. 

Schroeder,  and  others.    Phillips  Petroleum  Co. , 
Atomic  Energy  Division,  Idaho  Falls,   Idaho. 
Mar  60.    Contract  AT(10-l)-205.^^54p.    Order 
from  OTS.    $1.50.  ^     IDO-16586 


Distributions  of  neutron  density  and  neutron  flux, 
by  W.  B.   Lewis  and  G.  D.  Marshall.    Phillips 
Petroleum  Company,  Atomic  Energy  Division, 
Idaho  Falls,   Idaho.     July  60.    Contract  AT(10-1)- 
205.    15p.    Order  from  OTS.    50  cents. 

IDO-16614 


UFO:    A  three-dimensional  neutron  diffusion  code 
for  the  IBM  704,  by  E.  >i.  Auerbach.   1.  P.  Jewett. 
and  M.  A.  Ketchum.    General  Electric  Company, 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.  Y.    Mar  59.    Contract  W-3l-109-Eng-52. 
59p.    Order  from  OfS.    $1.75.  KAPL-1999 


Reactor  technology  report  no.  12:  Metallur^,  by 
B.  H.  Caldwell  and  others.    General  Electric 
Company,  Knolls  Atomic  Power  Laboratory, 
Schenectady,  N.  Y.    Mar  60.    Contract  W-31- 
i09-Eng-52.    94p.    Order  from  OTS.    $2.50. 

KAPL-2000-9 


Plasma  propulsion  studies- -summer,   1959,  byM.E. 
Ebel  and  others.    The  University  of  California, 
Los  Alamos  Scientific  Laboratory,   Los  Alamos, 
N.  Mex.    Aug  60.    Contract  W-7405-ENG-36. 
143p.    Order  from  OTS.    $2.50.  LA-2408 


Ideal  gas  treatment  of  the  equilibrium  composition, 
enthalpy  function,  and  heat  capacity  of  cesium" 
vapor  and  cesiurn  plasma,   byP.  G.  Clifton.    The 
University  of  California,   Los  Alamos  Scientific 
Laboratory,   Los  Alamos,  N.  Mex.    Aug  60. 
Contract  W-7405-ENG-36.    33p.    Order  from 
OTS.    75  cents.  LA-2419 


Field  emission  of  electrons.    A  bibliography  of 
abstracts,  by  H.  Hanson  and  G.  Riese      Thp 
University  of  California.    Los  Alamos  Scientific 
Laboratory,   Los  Alamos,  N.  Mex.    July  60. 
Contract  W-7405-ENG-36.    115p.    Order  from 
OTS.    $2.25.  LAMS-2385 


The  penetration  of  radiation  with  constant  driving 
temperature,   by  A.  G.  Petschek  and  others. 
The  University  of  California.     Los  Alamos  Scienti- 
fic Laboratory,   Los  Alamos,  N.  Mex.    July  60. 
43p.  Order  from  LC.    $1.00.  LAMS-2421 
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Annihilation  radiation  counting  for  neutron  activation 
determination,  by  J.  P.  Conner  and  R.  T.  Wag- 
ner.   The  University  of  California.    Los  Alamos 
Scientific  Laboratory,   Los  Alamos,  N.  Mex. 
July  60.    Contract  W-7405-ENG-36.    19p.  Order 
from  OTS.    50  cents.  LAMS-2428 


The  determination  of  lattice  parameters  by  means 
of  measurements  on  a  single  fuel  element,  by 
J.  W.  Zink  and  G.  W.  Roderback.    Atomics  Inter- 
national.   A  Division  of  North  American  Aviation, 
Inc. ,  Canoga  Park,  Calif.    July  60.    Contract 
AT(ll-l)-GEN-8.    33p.    Order  from  OTS. 
75  cents.  NAA-SR-5392 


A  method  for  computing  expected  damage  from  a 
single  bornb,   by  Sandia  Corporation.  Albuquerque. 
N.  Mex.    Jan  53.    37p.    Order  from  OTS.  $1.  25. 

SC-2663<TR) 


A  confidence -limit  computer,  by  J.  O.  Muench. 
Sandia  Corporation,  Albuquerque,  N.  Mex. 
Apr  60.    lip.    Order  from  OTS.    $1.25. 

SCR -159 


Multiple-source  schlieren  system  (Transonic  wind 
^mr^,   by  H.   R.  Spahr  and  R.  E.  Kyrlach.    San- 
dia Corporation,  Albuquerque,  N.  Mex.    Apr  60. 
9p.    Order  from  OTS.    50  cents.  SCR-177 


A  system  of  standard  atmospheres,  by  B.  N.  Charles 
Sandia  Corporation,  Albuquerque,  N.  Mex. 
May  60.    37p.    Order  from  OTS.    $1.00. 
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On  tfie  algebra  of  boundary -value  problems,  by 
O.  Wyler.    Sandia  Corporation,  Albuquerque, 
N.  Mex.    May  60.    Contract  51-6543.    27p. 
Order  from  OTS.    $1.00.  SCR-185 


IBM  problem  M  curves,  by  C.  D.  Broyles.    Sandia 
Corporation,  Albuquerque,  N.  Mex.    June  60. 
57p.    Order  from  OTS.    $1.75.   SCTM- 268 -56-51 


Energy-absorbing  characteristics  of  several  materi- 
als,  by  V.  Parfitt.    Jandia  U)rporation,  Albuquer- 
que,  N.  Mex.    Oct  59.    Contract  AT(29-l)-789. 
75p.    Order  from  OTS.    $2.00. 

SCTM -284- 57(51) 

The  production  of  antinucleons  by  pions,  by  0.  C. 
Eldridge,  Jr.  .  University  of  California.    Law- 
rence Radiation  Laboratory,  Berkeley,  Calif. 
June  60.    Contract  W-7405-eng-48.    92p.    Order 
from  OTS.    $2.00.  UCRL-9128 


Phcx^lon  production  from  deuterium  near  threshold. 
Thesis  by  W.  P.  Swanson.    UniverBitv  of  CjiUfnr'- 
nla.    Lawrence  Radiation  Laboratory,    Berkeley, 
Calif.    Apr  60.    Contract  W-7405-eng-48.    134p. 
Order  from  OTS.    $2.  50.  UCRL-9194 
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Low -energy  photopion  production 
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University  of  California.    Lawrence  Radiation 
Laboratory,  Berkeley,  Calif.    June  60.    Contract 
W-7405-eng-48.    37p,    Qrder  from  OTS.  $1.00. 

UCRL-9251 


A  general  least-squares  program  for  the  IBM  650 
computer,  "By" L.  K.  (Jocxiwin.     UniverHiry  nf 
California,   Lawrence  Radiation  Laboratory, 
Berkeley,   Calif.    June  60.    Contract  W-7405-eng- 
48.    22p.    Order  from  OfrS.    75  cents. 

UCRL-9263 


Double  di^spersion  relations'and  unitarity  as  the  basis 
fP^^  ^^^"^^^^l  theory  oj  strong  interactions. "By 
U.  h".  Chew.    University  of  California,   Lawrence 
Radiation  Laboratory,  B«-keley,   Calif.    June  60 
Contract  W-7405-eng-48.    103p.    Order  from 
OTS.    $2.25.  UCRL-9289 


A  P-9  multigroup  method  foj  solution  of  the  trans- 
port equation  in  slab  geometry,  by  ft.  C.  r.a.cir 
Westinghouse  Electric  Corporation,  Bettls  Atomic 
Power  Laboratory,   Pittsburgh,   Pa.    May  60 
Contract  AT-Il-l-GEN-li4.    39p.    Order  from 


OTS.    $1.25. 


WAPD-232 


Technical 


progress  report:   reactor  physics  and 


madiematics  for  the  period  March  1  to  lune  1. 
1^60^  by  P.  N.  Ross.    Westinghouse  Electric' 
Corporation,  Bettis  Atomic  Power  Laboratory 
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a  program  for  the  thermal  analysis  of  a 
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Radiation  Effects  on  Materials 


Shearing  irradiated  uranium  plates,  by  W.  Scott 
and  others.    E.  I.  du  Pont  de  Nemours  fc  Co.- 
Explosives  Department,  Atomic  Energy  Division 
Technical  Division,  Savannah  River  Laboratory, 
Aiken.  S.  C.    Nov  56.    Contract  AT(07-2)-l 
Decl.  July  27.   1960.    20p.    Order  from  OTS.' 
30  cents.  DP-185 


Shearing  irradiated  uranium  plates  -  Part  II.   by 
R.  B.  Olcott.    E.  I,  du  Pont  de  Nemours  L  Co., 
Explosives  Department,  Atomic  Energy  Division, 
Technical  Division,  Savannah  River  Laboratory  ' 
Aiken,  S.  C.    July  57.    Decl.    July  27,   1960 
Contract  AT(07- 2)- 1.    16p.    Order  from  OTS. 
30  cents.  DP- 224 


Flux  "^yr^ng  for  radiation  damage  studies,   by 
H.  H,  Yoshikawa.    Hanford  Atornic  Products 
Operation,   Richland,  Wash.    Mar  60.    Contract 
AT(45-1)-1350.    19p.    Order  from  OTS.    75  cents. 
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Radioactive  Waste 


Zeolltic  extraction  of  cesium  from  aqueous  solutions, 
tjy  L.  L.  Ames,  Jr.    Hanford  Atomic  Products       ' 
Operation,   Richland,  Wash.    Sep  59.    Contract 
AT(45-1)-1350.    23p.    Order  from  OTS. 
75  cents.  HW- 62607 
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iord  Atomic  Products  Operation, 


Irradiation  of  an  aluminum  al 
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Laboratory,  Argonne, 
3l-109-eng-38.    44p. 
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111.    May  60.    Contract  W- 
Order  from  OTS.    $1.00. 
ANL-6143 


Study  of  real  gas  and  heat  transfer  effects  on  the 
design  of  hotshot  wind  tunnels    bv  I.  ft.  .<;ratfjgr 
M.  W.  Rubesin,  and  D.  K.  Eberly.    Sandla  Srp 
Albuquerque,  N.  Mex.    Mar  60.    77p     Order 
from  OTS.    $2.25.  SCR-166 


Reactors — General 


Allls-Chalmers  critical  facility,   Final  Safeguards 
report,  by  C.  B.  Uraham.    Allis-Chalmers — 
Manufacturing  Co. ,  Atomic  Energy  Division 
Milwaukee,  Wis.    May  59.    Contract  AT(1 1-1)- 
589.     146p.    Order  from  LC.    Mi  $8.40, 
ph  $28.80.  ACNP-5910 


Burnup  calculation  method  for  non-uniform  flux  and/ 
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General  Atomic  Division.    General  Dynamics 
Corporation,  San  Diego,  Calif.    July  58.    15p. 
Order  from  LC.    Ml  $2.  40,  ph  $3.  30. 
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Studies  of  reactor  containment.    Monthly  technical 
progress  report  no.  29  for  Septemijer  1,   1959 
through  September  30,   1959,  by  T.  A.  Zaker. 
Illinois  Institute  of  Technology,  Armour  Re- 
search Foundation,  Chicago,   111.    Oct  59. 
Contract  AT(ll-l)-528.    4p.    Order  from  LC. 
Ml  $1.80,  ph$1.8^r  AECU-4599 


Natural  and  forced-circulation  bortlng  studies,   by 
J.  F.  Marchaterre    and  others.     Argonne  Nation- 
al  Laboratory,  Argonne,   111.    May  60.    Contract 
W-31-109-eng-38.    47p.    Order  from  OTS. 
51-25.  ANL-5735 


Analog  computer  study  of  metal-water  reactions 
initiated  by  nuclear  reactor  transients,  by  R.  C. 
Llimatalnen  and  others.    Argonne  National 
Laboratory,  Argonne,   111.    May  60.    Contract 
W-31-109-eng-38.    195p.    Order  from  OTS. 


$2.75. 


ANL-6129 


Two-dimensional  two-group  calculation  of  the 
Argonaut  one  slab  loadinp,  by  U.  P.  Moon.    Ar- 
gonne National  Laboratory,  Argonne,   111.    Apr 
60.    Contract  W-3l-109-eng-38.    92p.    Order 
from  OTS.    $2.00.  ANL-6154 


Observations  on  transition  boiling  heat  transfer 
phenomena,  by  B.  J.  Stock.    Argonne  National 
Laboratory,  Argonne,   111.    June  60.    Contract 
W-3l-109-eng-38.    70p.    Order  from  OTS. 
52.00.  ANL-6175 


Lynchburg  test  reactor- -critical  experiment  hazard 
evaluation,   by  T.  C.  Engelder  and  ft.  P.  Schiirr 
Babcock  and  Wilcox  Co.    Critical  Experiment 
Laboratory,   Lynchburg,  Va.    Nov  59.    103p. 
Order  from  LC.    Mi  $5.  40.  ph  $15.  30. 

BAW-109 


Thorium  uranium  physics  experiments.    Final  re- 
£ort,  by  N.  L.  Snidow  and  others.    Babcock  and 
Wilcox  Co. ,   Lynchburg,  Va.    May  60.    Contract 
AT(ll-l)-766.    174p.    Order  from  OTS.  $3.50. 

BAW-1191 


^^diation  effects  on  boron -containing  compounds, 
by  D.  J.,  Hamman  and  P.  Schall.    Battelle  Memori- 
al  Institute,  Columbus,  Ohio.    Jan  60.    Decl. 
March  4,   1960.    Contract  W-7405-eng-92.    24p. 
Order  from  LC.    Mi  $2.70,  ph  $4.80. 

BMI-1406 


Effect  of  non-thermal  capture  on  Californium  pro- 
duction    in  the  HFIR,  by  H.  C.  Claiborne.    Oak 
Ridge  National  Laboratory,  Uak  Ridge,   Tenn. 
Dec  59.    12p.    Order  from  LC.    Ml  $2  40, 
ph$3.30.  CF-59-12-16 


Molten -salt  breeder  reactors,  by  H.  G.  MacKier^ir 
Oak  Ridge  National  Laboratory,  Oak  Ridge ,n,J^. 
Jan  60.    25p.    Order  from  LC.    Mi  $2.70,       / 
Pb$4.80.  CF-59-12-64(Rev.) 


Quarterly  technical  report     SPERT  project  for  July. 
August,  September,   1959,  by  A.  H.  Spano  and 
others.    Phillips  Petroleum  Company,  Atomic 
Energy  Division,   Idaho  Falls,   Idaho.    July  60. 
Contract  AT(1 0-1)- 205.    53p.    Order  from  OTS. 
51.50.  lDO-16606 


Proposal  for  an  advanced  engineering  test  reactor- 
ETR  II,  by  D.  R.  deBoisblanc  et  al.    Phillips 
Petroleum  Company,  Atomic  Energy  Division, 
Idaho  Falls,   Idaho.    Mar  60.    Contract  AT(lO-l)- 
205.    223p.    Order  from  OTS.     $3.50. 

IDO- 16666 


Reactor  technology  report  no>  13;    Engineering,  by 
B.  H.  Caldwell  and  others.    General  Electric 
Company,  Knolls  Atomic  Power  Laboratory, 
Schenectady,  N.  Y.    June  60.    Contract  W- 31- 
l09-Eng-52.    207p.    Order  from  OTS.    $3.00. 

KAPL-2000-10 


Vapor  -  Liquid  equilibrium  compositions  for  ter- 
phenyls  and  high  boilers,  by  R.  W.   Burkhardt  and 
W.  N.  Bley.    Atomics  International.    A  Division 
of  North  American  Aviation,   Inc.,  Canoga  Park 
Calif.    Oc6  59.    I6p.    Order  from  LC.    Mi  $2.40, 
ph  $3.  30.  NAA-SR-Memo-4493 


Reactor  safety  quarterly  progress  report  for  August 
to  October  1954.  by  N.  E.  Huston.    North  Ameri- 
can  Aviation,   Inc,  Downey,  Calif.    Apr  55. 
Decl.  July  20,   1959.    Contract  AT-1 1-1 -GEN-8. 
43p.    Order  from  LC.    Mi  $3.  30,  ph  $7.80. 

NAA-SR-1190 


Valve  stem  freeze  seal  for  high-temperature  sodium, 
by  J.  S.  McDonald.    Atomics  International.    A 
Division  of  North  Ame  rican  Aviation,   Inc. , 
Canoga  Park,  Calif.    July  60.    Contract  AT(11-1)- 
GEN-8.    3lp.    Order  from  OTS.    $1.00. 

NAA-SR-4869 


Multigroup- multlreglon  kinetics  of  the  AETR  (For- 
tnulatlon),  by  E.  R.  Cohen.    Atomics  Internation- 
al.   A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Calif.    Sep  59.    27p.    Order  from 
LC.    Ml  $2.70.  ph$4.80. 

NAA-SR-Memo-4394 
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Semi -empirical  methods  tor  the  calculation  of 
P2O  lattices  and  comparison  with  experiment, 
by  L.  Goldstem  and  D.  Cokinos.    Nuclear  Devel- 
opment  Corporation,  ol  America,  White  Plains, 
Contrcct  AT(30- 1)2303.    31p. 
Mi^.OO.  ph  J6.30. 

NDA-84-24 


N.  Y.    July  59. 
Order  from  LC. 


Heterogeneous  reactor  calculation  methods. 
Quarterly  progress  repiort  no.  2  for  July  1  to 
September  30,"l  959,  by  C.  N.  l^lahr  and  L.  B. 
Mendelsohn.     TRG,   Inc. .   Syosset,   N.  Y.     1959. 


Contract  AT(30-l)-237; 
Mi  $3.60,  ph$9.30. 


54p.    Order  from  LC. 
NYO-2674 


Analytical  and  experimental  studies  of  the  tempera  - 
ture  structure  within  the  art  core,  by  H.  F.  Pop- 
dak  Ridge,  National  Lab. , 
Decl.  November  24, 
106p.    Order 
ORNL-2198 


pendiek,   and  others. 
Oak  Ridge,  Tenn.    Feb  $7. 
1959.    Contract  W-7405l-eng-26. 
from  LC.    Mi  $5.70,  pH  $16.80. 


1 


Metallurgy  Division  annual!  progress  report  for 
;riod  ending  October  10,    1957.  Oak  Ridge 


National  Laboratory,  Oik  Ridge, 
Decl.  with  deletions  Ocitober  29 
tract  W-7405-eng-26.     247p. 
Mi  $11.10,  ph$39.60 


57. 


A  transistorized  reactivity 
by  L.  Ehrman.    Sandia 
July  60. 


Tenn.    Dec 
1959.    Con- 
Order  from  LC. 

ORNL-2422 


que,  N.  Mex. 
75  cents. 


measurement  system, 
Corporation,  Alouquer- 
28p.    Order  from  OTS. 
SCTM- 190- 60(14) 


I 

Operation  of  an  in -reactor  loop  capsule  for  the 
determination  of  "G"  values  for  the  production 
of  NO2-O9  systems,   by  Aerojet-General 
Nucleonics,  San  Ramon,   Calif.    Apr  60.    136p. 
Order  from  OTS.    $2.5(i.  TID-5693 


).    $2.5CJ. 


Nuclear  materials  control  system  (NMCS).  Phase  II: 
Assay  capabilities  of  a  reactor  fuels  measuring 
facility,   by  J.  A.   Vreeland.    Westinghouae  Lie" - 
trie  Corporation,  Atomic  Power  Department, 
Pittsburgh.  Pa.    Dec  59.    Contract  AT(30-1)- 
2176,  Task  I.    49p.    Orcjer  from  LC.    Mi  $3.  30, 
Ph^7.80.  WCAP-6041 


The  spherical  reactor  with  K  B4  C  layer  between 
core  and  reflector,  by  C.  B.  Mills.    Oak  Ridge 
Nlational  Laboratory,   Y-12  Area,  Oak  Ridge, 
Tenn.    July  51.    Decl.  with  deleticrs  1957. 
Contract  W-7405-eng-26      15p.    Order  from 


LC.    Mi  $2.40,  ph$3.3C 


Y-F10-59(DeU 
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Elk  River  reactor     Quarterly  project  for  June  - 
July- August  1959,   by  Allis  Chalmers  Manufactur- 
ing Company,  Atomic  Energy  Divisicn,  Washing- 
ton,  D.  C.     1959.    Contract  AT(ll-l)-654.     13p. 
Order  from  LC.    Mi  $2. 40.  ph  $3.  30. 

ACNP-ERR-5 


Solution  of  kinetic  equations  of  cylindrical  liquid 
fuel  reactor,  by  M.  J.  Nielsen  and    1.  W.  Web- 
ster.   Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.    Sep  51.    Decl.  with  deletions  Feb  20, 
1957.    Contract  W-7405-eng-26.    33p.    Order 
from  LC.    Ml  $3.00,  ph  $6.  30.  AECD-4249 


Reactivity  lifetime.     Section  I.     iTiird  pei 

2797-3797  EFPH.    Core  I.  Seed  I.    Duquesne 


Third  performance. 


Li^t  Company,  Shippingport,   Pa.    Nov  59.    42p. 
Order  from  LC.    Mi  $3.30,  ph  $7.80. 

AECU-4511 


Periodic  radiation  survey.    Section  I.    EFPH-4182. 
First  performance^.    Core  I.    Seed  I.    Duquesne 
Light  Company.  Shippingport,   Pa.    Nov  59.  7p. 
Order  from  LC.    Ml  $1 .  80,  ph  $1 .  80. 

AECU-4512 


Periodic  radiation  s urv»  y.    Section  II.    4182  EFPH . 
Second  performance.    Core  I,  Seed  1 .     Duquesne 
Li^t  Co. ,  Shippingport,  Pa.    Nov  59.     14p. 
Order  from  LC.    Mi  $2. 40,  ph  $3.  30. 

AECU-4513 


Periodic  intercalibration  of  temperature  sensing 
elements.    Section  I.    Second  performance 


Nov  59.    28p.    Order  from  LC.    Mi$2.70, 
Ph$4.80.  AECU-4515 


Dynamic  response  of  reactor  plant  to  load  changes. 
Section  I.  First  performance.  Core  I.  Seeol. 
Duquesne  Light  Co. ,  Shippingport,  Pa.  Nov  59. 
27p.    Order  from  LC.    Mi  $2.70,  ph  $4.80. 

AECU-4516 


Loss  of  level  in  D/P  cell  reference  chambers. 
Section  I.    First  performance.    Core  I73eed  1. 
buquesne  Light  C^. ,  Shippingport,   Pa.    Oct  59. 
8p.    Order  from  LC.    Mi  $1.80,  ph  $1.80. 

AECU-4517 


Measurements  of  coefficients  of  reacuvity.    Section 
I.    Seventh  performance.    Core  I,  SeedT 
Duquesne  Light  Co. ,  Shippingport,   Pa.    Nov  59. 
20p.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

AECU-4520 


Station  radiation  level  survey.    Section  II.    Fifth 
performance.    Corel.  Seed  1       Duquesne  Light 
Co.,  Shippingport.  Pa.    Nov  59.    9p.    Order 
from  LC.    Mi  $1.80,  ph  $1.80.  AECU-4521 


Control  air  conditions  at  the  reactor  chamber. 
Section  I.    Duquesne  Light  Co. ,  Shippingport, 
Pa.    Nov  59.    6p.    Order  from  LC.    Mi  $1.80, 
Ph$1.80.  AECU-4522 


Condensate  system. 


Section  II.    Core  I.  Seed  I. 

Duquesne  Light  Co. ,   Shippingport,   Pa.    Dec  59. 
Up.    Order  from  LC.    Mi  $2.  40,  ph  $3.  30. 

1  !       AECU-4574 


Turbine  start-up.  Section  I.    Second  performance. 
Core  I    S^^d^-  Duquesne  Light  Co, ,  Shipping- 
port,  Pa.    I2p.  Order  from  LC.    Ml  $2.40, 
ph  $3.  30.  AECU-4575 


Periodic  radiation  survey.    Section  I.     EFPH- 
5465.2.    Second  performance.    Corel,  Seed  I. 


Duquesne  Light  Co. ,  Shippingport,  Pa. 
Order  from  LC.    Mi  $2. 40,  ph  $3.  30. 


lip. 


AECU-4576 


lA  reactor  inlet  hydraulic  valve  position  detector 
temperature.    Core  I    Seed  1,  Section  I. 
Duquesne  Light  Co. ,  Shippingport,  Pa.    Nov  59. 

Ml  $1.80,  ph$1.80. 

AECU-4577 


8p.    Order  from  LC. 


Leveling  of  extraction  tool  crane  rails.    Section  I. 
Second  performance.    Core  I,  Seed  I.  Duquesne 
Light  Co. ,  Shippingport,  Pa.    Nov  59.    7p. 
Order  from  LC.    Mi  $1.80,  ph  $1.80. 

AECU-4578 


Determination  of  possible  failed  blanket  elements 
using  the  fedal  system.    Section  I.    First  perfor 
mance,   Core  I,  Seed  I.    Duquesne  Light  Co. . 


Shippingport.   Pa.    Nov  59.     28p.    Order  from 
LC.    Ml  $2.70.   ph  $4.  80.  AECU-4579 


Periodic  radiation  survey.    Section  III.    First  per- 
tormance.    Core  I,  Seed  1.    Duquesne  Light  Co. . 
Shippingport.  Pa.    Nov  59.    Up.    Order  from 
LC.    Mi  $2.  40,  ph  $3.  30.  AECU-4580 


Examination  of  components  for  crud  and  corrosion. 
Section  I.    Second  performance.    Core  I.    Seed  I. 


Duquesne  Light  Co. ,  Shippingport.  Pa.    Dec  59. 
6p.    Order  from  LC.    Mi  $1.80,  ph  $1.80. 

AECU-4581 


Charging  and  discharging  of  demineralizer  resins. 
Section  IV.    First  performance.    Corel.    Seed  I, 
Duquesne  Li^t  Co. ,  Shippingport,  Pa.    Dec  59. 
6p.    Order  from  LC.    Mi  $1.  80,  ph  $1.80. 

AECU-4582 


The  determination  of  decontamination  factors  for 
radioisotopes  throu^  lithium  hydroxide  resin." 
Section  I.    Core  I.  "Seed  I.     Duquesne  Light  Co. , 
Shippingport,   Pa.    Dec  59.     4p.    Order  from  LC. 
Mi  $1.80,  ph  $1.80.  AECU-4583 


Nuclear  instrumentation  operation  during  plant  ofjer- 
ation.    Section  I.     First  performance"    Core"L 
Seed  I.    Duquesne  Light  Co. ,  Shippingport,   Pa, 
Dec  59.    4p.    Order  from  LC.    Mi  $1.80, 
Ph$1.80.  AECU-4584 


Main  coolant  pump  performance  test.    Section  I. 
First  performance.    Core  I,  Seed  I.    Duquesne 
Light  Co.  ,   Shippingport,   Pa.    Dec  59.     39p. 
Order  from  LC.    Ml  $3. 00,  ph  $6.  30. 

AECU-4585 


Control  rod  position  for  criticality.    Section  I. 
Eight  performance.    Core  I.    Seed  I.    Duquesne 
Light  Co. ,  Shippingport,  Pa.    Dec  59.    17p. 
Order  from  LC.    Mi  $2.  40.   ph  $3.  30. 

AECU-4586 


Core  I  control  rod  drive  mechanisms  periodic  tests. 
Section  I.    Ninth  performance.    Duquesne  Light 
Co.,  Shippingport,  Pa.    Nov  59.    Up.    Order 
from  LC.    Mi  $2.  40,  ph  $3.  30.  AECU-4587 


Determination  of  flux  levels  in  neutron  detector  wells. 
Section  II.    First  performance.    Core  I.    SeedT 
buquesne  Light  Co. ,  Shippingport,  Pa.    Nov  59. 
7p.    Order  from  LC.    Mi  $1.80,  ph  $1.80. 

*  X         AECU-4603 


Monthly  operating  report  for  November  1959. 

Duquesne  Light  Co. .  Shippingport,  Pa.  Contract 
AT(ll-l)-292.  38p.  Order  from  LC.  Ml  $3.00, 
ph  $6.  30.  AECU-4601 


Technical  review  of  ZPR-I  accidental  transient- - 
The  power  excursion,  exposures,  and  cllnicaT 


data,  by  R.  O.  Brittan  and  others.    Argonne  Na- 
tional  Laboratory,  Lemont,  111.    Jan  53.    Decl. 
March  28,   1957.    Contract  W- 31 -109 -eng- 38. 
132p.    Order  from  LC.    Mi  $6.  90,  ph  $21.  30. 

ANL-4971 
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Design  and  construction  of  an  inpile  test  loop. 
Liquid  metal  fuel  reacpor  experiment,  by  R.  A. 
Lee.    The  Babcock  and  Wilcox  Company,   Lynch- 
burg. Va.    June  60.    Contract  AT(30-1)- 1940. 
55p.    Order  from  OTS. I   $2.25.  BAW-1092 


Research  and  developmenc  of  remote  maintenance. 
Final  report,   by  W.  H.  Maynard.    The  Babcock 
and  Wilcox  Company,   I^ynchburg,   Va.    Mar  60. 
Contract  AT(30-1)- 1940.    31p.    Order  from  OTS. 
%l-DO.  1  BAW-1184 


Graphite  evaluation  prograim,   by  A.   L.  Lowe,  Jr. 
and  others .    The  Babcock  and  Wilcox  Company, 
Lynchburg,  Va.    June  60.    Contract  AT(30-1)- 
1940.    186p.    Order  from  OTS.    $3.00. 

BAW-1197 


Design  and  construction  of  a  Faraday-type  electro 


magnetic  pump,  "E^W 
ana  Wilcox  Company, 
Contract  AT(30-l)-1940 
OTS.    $1.25. 


Hage .    The  Babcock 
Lynchburg,   Va.    June  60. 
25p.    Order  from 

BAW-1251 


I 
Liquid  bismuth  dynamic  cofrosion  tests,  by  R.  E. 

Deville  and  W.  R.  Foley.    The  Babcock  and 

Wilcox  Company,  LynchWg,   Va.    June  60. 

Contract  AT(30-1)- 1940^    332p.    Order  from 

OTS.    $5.00.  i  BAW-1253 


Basic  slurry  investigations.!  by  The  Chemistry 
Section,   Research  Cente^,  Alliance,  Ohio. 
The  Bibcock  and  Wilcox  Company,   Lynchburg, 
Va.    June  60.    Contract  ATnO-l)-1940.    276p. 
Order  from  OTS.    $3.50t     ^  BAW-1254 


Heavy  water  moderated  power  reactors.   Progress 
report  for  January  1960    by  D.  F.  Babcock  and 
others .    E.  I.  du  Pont  de  Nemours  &  Co.    Ex- 
plosives Department,  Atomic  Energy  Division, 
Technical  Division,  Wilmington,  Del.    Mar  60. 
Contract  AT(07- 2)- 1.    41jp.    Order  from  OTS. 
51-25.  1  DP-465 


Heavy  water  moderated  powfer  reactors.    Progress 
report  for  February  196a   by  D.  F.   Babcock  and 
others,    t!.  I.  du  Pont  de  Nemours  &  Co. ,  Ex- 
plosives Department,  At(^mic  Energy  Division, 
Technical  Division,  Wilrrtington,  Del.    Apr  6o' 
Contract  AT(07- 2)- 1.    39p.    Order  from  OTS. 
$1.25. 


DP- 47  5 


Heavy-water-moderated  power  reactors.    A  status 
regon,  by  D.  F.  Babcoclc  and  others.    E.  I.  du 
Pont  de  Nemours  &  Co.    Explosives  Department, 
Atomic  Energy  Division,  Technical  Division, 
Wilmington.  Del.    Mar  60.    Contract  AT(3- 11)- 
2303(IX).    60p.    Order  frcpm  OTS.    $1.75. 

DP- 480 


Heavy  water  moderated  power  reactors.    Progress 
report  for  March  1960,  by  D.  P.  Babcock  and 
others.    E.  I.  du  Pont  de  Nemours  &  Co.    Ex- 
plosives Department,  Atomic  Energy  Division, 
Technical  Division,  Wilmington,  Del.    Apr  60. 
Contract  AT(07 -2)- 1.    35p.    Order  from  OTS. 
51-00.  DP-485 


Heavy  water  moderated  power  reactors.  Progress 
report  for  April  I960,  by  D.  F.  Babcock  and 
others.    E.  I.  du  Pont  de  Nemours  8i  Co.    Ex- 
plosives Department,  Atomic  Energy  Division, 
Technical  Division,  Wilmington,  Del.    May  60 
Contract  AT(07- 2)- 1.    38p.    Order  from  OTS. 
$1.00.  DP-495 


Maritime  gas -cooled  reactor  program:    Quarterly 
progress  report  for  the  period  ending  September 
^jjl959^  by  K.  A.  Trickett  and  others.    General 
Dynamics  Corporation,  General  Atomic  and 
Electric  Boat  Division,  San  Diego,  Calif.     1959. 
Contract  AT(04- 3)- 187.    187p.    Order  from  OTS. 
53.50.  GA-1183 


Experimental  PRTR  moderator  flow  distribution 
results,  by  M.  R.  Kreiter.    General  Electric  Co. 
Hanford   Atomic  Products  Operation.   Richland, 
Wash.    Jan  59.    13p;    Order  from  LC.    Mi  $2.40, 
ph$3.30.  HW-58743 


PRTR  gas-cooled  loop,  hazards  survey  of  prelimin- 
ary  scope  design,   by  N.  G.  Wittenbrock.    Genera 
eral  Electric  Company,  Hanford  Atomic  Products 
Operation,  Richland,  Wash.    Apr  59.    Contract 
W-31-109-Eng-52.    24p.  Order  from  LC. 
Mi  $2.70.  ph  $4.  80.  HW-59638 


A  calculation  of  the  reactivity  worth  of  plutonium 
and  uranium- 235  as  enrichment  in  thermal  reac- 
tors,  by  D.  P.  Granquist.    General  Electric 
Company,  Hanford  Atomic  Products  Operation, 
Richland.  Wash.    Aug  59.    Contract  AT(45-1)- 
1350.    34p.    Order  from  LC.    Mi  $3.  00. 
Ph56.30.  HW-59758  (Rev.) 


New  production  reactor  thermal  shielding  studies, 
by  S.  J.  Friesenhahn.    General  Electric  Company, 
Hanford  Atomic  Products  Operation,  Richland. 
Wash.   Aug  59.    Contract  AT(45-1)- 1350.    9p. 
Order  from  LC.    Mi  $1.80.  ph  $1.80. 

HW-61761 


Army  gas -cooled  reactor  systems  program:    In- 
pile  loop  tests  of  GCRE  elements  (I-IT  and  F 
rr),  by  S.  Nakazato,  P.  M.  Williams  and  W.  D. 
Wilson.    Aerojet-General  Nucleonics,  San  Ramon 
Calif.    July  59.    Contract  AT(10-l)-880.    81p. 
Order  from  OTS.    $2.25.  IDO-28539 
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Fabrication  of  modified  GCRE  fuel  plates  using 
spherical  UO2  dispersions,  by  G.  A.  Linenber- 
ger.and  others.    Aerojet-General  Nucleonics, 
Military  Projects  Division,  San  Ramon,  Calif. 
Mar  60.    Contract  AT(10-l)-880.    13p.    Order 
from  OTS.    35  cents.  IDO- 28547 


The  ML- 1  design  report,  by  G.  A.  Linenberger. 
Aerojet-General  Nucleonics,  Military  Projects 
Division,  San  Ramon.  Calif.    May  60.    Contract 
AT(10-l)-880.    119p.    Order  from  OTS.    $2.75. 

IDO-28550 


Appraisal  of  organic  coolant  reactor  cycle.    Knolls 
Atomic  Power  Laboratory,  Schenectady,  N.  Y. 
Dec  56.    Decl.    June  25,   1959.    Contract  W- 31- 
109-Eng-52.    22p.    Order  from  LC.    Mi  $2.70, 
Ph$4.80.  lCAPL-1738 
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MCW-1450 


Process  development  quarterly  progress  report  for 
April  through  June  1960,  by  J.  hT  Yeager  and 
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$1.75.  MCW-1451 


Laboratory  evaluation  of  South  Australian  Radium 
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NYO-5254 


Application  of  the  pulse  column  for  uranium  recovery 
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Ridge,  Tenn.    Nov  53.    Decl.    August  8,   1960. 
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D.  W.  Kuhn.    Office  of  Operations  Analysis  and 
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This  report  released  for  sale  to  the  public  11  Oct  60. 


ASTRONOMY 


Aeronautical  Research  Labs. ,  Air  Force  Research 
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THE   LIMITATIONS  FOR  NIGHTTIME   DETECTION 
OF- CELESTIAL  BODIES  EMPLOYING  THE  IMAGE 
ORTHICON  AND  THE  INTENSIFIER  IMAGE 
ORTHICON,  by  Radames  K.  H.  Gebel.    Rept.  on  Re- 
search on  the  Quantum  Nature  of  Light.   June  60,  46p. 
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This  pajjer  concludes  that  it  is  theoretically  possibler 
by  using  the  intensifier  image  orthicon,  to  exceed  by 
ten  magnitudes  the  faintest  star  ever  recorded.   Gen- 
erally, the  final  limit  of  detectability  of  faint  stars  is 
determined  by  the  randomness  in  the  radiation  of  the 
sky  background.    Further  limitations  are  impxjsed  by 
the  statistical  fluctuations  in  the  conversion  of  photons 
into  electrons  at  the  photocathode  and  the  statistical 
fluctuations  of  the  photocathode  dark  current  emission. 
When  using  the  image  orthicon  without  intensiflers, 
these  fluctuations  become  small  with  respject  to  the 
scanning  beam  fluctuations.    Part  I  deals  with  the  con- 
ventional image  orthicon,  with  the  scanning  beam 
fluctuations  usually  being  the  prime  factor  in  limiting 
detectability.    An  equation  is  derived  which  permits 
calculation  of  the  apparent  star  magnitude  which  can 
be  recorded  under  the  made  assumption  with  the  image 
orthicon  without  intensifier  stages.    Part  II  deals 
mainly  with  the  intensifier  image  orthicon.    Formulas 
are  derived  for  the  intensifier  image  orthicon  for 
threshold  star  magnitude  number,  as  determined  by 
the  fluctuations  in  the  emission  due  to  sky  radiation 
and  photocathode  dark  current  emission.   (Author) 
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Asfropftysics 


Astrophysical  Observatory ,  Smithsonian  Institution, 

Cambridge,  Mass. 
STUDY  OF  ATMOSPHERIC  ENTRY  AND  IMPACT  OF 
HIGH  VELOCITY  METEORIpTES.  by  Fred  L.   Whipple. 
Quarterly  status  rept.   no.    18,   1  Apr- 30  June  60,  on 
Contract  AF  18(600)1596.   31  Aug  60,  5p. 
Order  from  LC  mi$l.  80.  ph|$l.  80  PB  150  382 


See  also  PB  148  019 


Brandeis  U.  ,   Waltham,  Mdss. 
ELECTRON  SCREENING  IN  DENSE  DEGENERATE 
GASES,  by  Jack  S.  Goldsteiri.    Final  rept.  on  Contract 
AF  19(604)5.S63.    30  May  60, 
TR-60-275. 
Order  from  LC  mi $2.  70,  phJM. 


An  investigation  is  made  of  the  screening  properties 
"*  "  ""  "  with  principal  attention 


d  a  degenerate  electron  gasj 

placed  on  the  physical  conditions  to" be  found  in  white 
dwarf  stars.  In  particular,  jhe  effect  on  nuclear  re- 
action rates  is  considered.  'Ve  find  that  although  the 
method  of  approach  differs,  ^he  result  is  not  signifi- 
cantly different  from  that  obttained  by  previous  authors 
except  in  a  very  narrow  range  of  densities.  (Author) 


24p.    12  refs.   AFCRC- 


80 


PB  149  596 


California  U. ,  Los  Angelea 
THE    'ASTRONOMICAL  UNlt"  AND  THE  SOLAR 
PARALLAX,  by  Samuel  Herrjick,  George  Westrom,  and 
Maud  W.  Makemson.   Rept.  on  Contract  AF  49(638)498. 
30  Sep  59,   26p.   24  refs.  Astrodynamical  rept.   no.  5; 
AFOSR-TN-59-1044;  AD-234  711. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  148  266 

A  plan  for  the  exploration  of  the  world  of  planets  has  de- 
veloped divergencies  of  usage  on  the  navigation  of  inter- 
planetary vehicles,  of  which  one  of  the  most  significant 
and  interesting  concerns  the  iinit  of  distance  and  asso- 
ciated trajectory  constants.    On  the  one  hand  there  are 
those,   steeped  in  laboratory  concepts  and  units  and  in 
thrust  and  drag,  who  prefer  to  brmg  the  planets  into 
line  by  expressing  their  coordinates  in  laboratory  units. 
On  the  other  hand  there  are  tbose  who  point  out  that  the 
positions  of  the  planets  and  the  gravitational  constant 
have  accuracies  up  to  8  or  9  $ignif leant  figures  when  the 
unit  of  distance  is  the  astronomical  unit  (approximately 
the  mean  distance  of  the  earth  from  the  sun)  and  only  to 
3  or  4  in  any  laboratory  unit.   The"  pros  and  cons  of 
these  2  schools  of  thought,  and  the  2  ways  of  handling 
Che  trajectory  calculations,  are  explored  in  connection 
with  specific  orbit  problems.  (Author) 


FreeU.  of  Berlin  (Germany) 
REMARKS  ON  THE  VALIDITV  OF  A  TEST  FOR 
EVOLUTION,  by  K.  Just  and  R.   Wielen.  Techiacal 
note  no.    1  on  Contraa  AF  61(052)335.    3  May  60,  9p 
4  refs.   AFOSR-TN-60-916. 
Order  from  LC  mi$l.  80,  ph$U.  80  PB  ISO  348 


The  former  test  against  a  steady  state  of  the  universe 
(Just:  Ap.  J.    129  (1959)  268-270)  holds  even  when  the 
used  clusters  of  galaxies  are  catalogued  (Abell    Ap  J 
Suppl.  3  (1958)  211  -  288)  with  certam  systematic 
errors.  (Author) 


Harvard  Coll.  Observatory,  Cambridge,  Mass. 
EVAPOROGRAPHY  WITH  SPECIAL  APPLICATION  TO 
THE  MOON,  by  Hector  C.    Ingrao  and  Donald  H. 
Menzel.    Scientific  rept.   no.   4  on  Contract 
AF  19(604)3074.    15  June  60,  44p.   31  refs.    AFCRC- 
TN-60-469. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  806 

The  niethods  of  evaporography  and  condensography  are 
discussed  with  special  application  to  the  Moon.   Meas- 
urements of  the  droplets,   resolving  power  and  detec- 
tivity are  given.    On  July  30,   1958,  a  condensograph 
of  the  Moon  was  obtained  with  integrated  radiation  and 
an  evaporograph  through  a  germanium  filter;  both 
photographs  were  made  with  a  reflector  of  8- inch  ap- 
erature  and  effective  focal  ratio  F/1.  85.    The  feasi- 
bility of  this  technique  for  a  study  of  some  properties 
of  the  surface  of  the  Moon  is  discussed.    (Author) 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,  Calif. 
EXTRATERRESTRIAL   RADIATION  OF  NONHIER- 
MAL  ORIGIN,   by  S.   Kownacki.    Technical  note  on 
Physical  Electronics.    June  60,  31p.  27  refs. 
LMSD- 703032. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  .594 

A  type  of  radiation  where  spectral  energy  distribution 
does  not  conform  wth  Planck's  radiation  law  is  dis- 
cussed.   Various  possible  mechanisms  of  its  genera- 
tion are  considered  with  particular  emphasis  on  the 
"synchrotron  mechanism,  ""'radiation  of  electromag- 
netic waves  from  fast,  charged  particles  subjected  to 
the  centripetal  acceleration  by  magnetic  fields.    An 
analysis  of  the  more  convincing  aspects  of  the  theory 
as  well  as  its  inadequacies  is  given  with  description  of 
relevant  experimental  evidence.    The  need  for  further 
experimental  and  theoretical  work  in  connection  with 
both  the  synchrotron  mechanism  and  other  alternatives 
is  presented.    In  particular,  additional  work  is  dis- 
cussed in  some  detail  as  related  to  the  investigation  of 
the  spectral  distribution  of  radiation,  polarization, 
evaluation  of  magnetic  fields,  and  to  the  numbe*-  and 
energies  of  radiating  particles.    Finally,  possible 
fields  of  inquiry  are  mentioned  as  well  as  methods  of 
approach  to  the  problems  of  developing  models  of 
alternative  mechanisms.    (Author) 

Maryland  U. ,  College  Park. 
DISTRIBUTION  OF  DENSITY  IN  A  PLANETARY 
EXOSPHERE,    PART  II.  by  E.  J.  Opik  and  S.  F.  Singer. 
Rept.  on  Contract  AF  19(604)3861.    20  June  60,  28p 
6  refs.   GRD-TN-60-606. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  952 

In  an  isolated  neutral  exosphere  three  components  are 
distinguished:  (1)  elliptic-ballistic;  (2)  hyperbolic- 
ballistic;  (3)  bound- elliptic.    Component  (2)  forms  'he 
escape  flux  which  cannot  be  defined  simply.    Numeri- 
cal results  are  given  for  neutral  hydrogen  and  oxygen, 
applicable  to  the  terrestrial  exosphere.   (See  aKso 
PB  142  711) 
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Maryland  U. ,  College  Park. 
SOME  CONSIDERATIONS  OF  EXPECTED  RADIA- 
TION BELTS  OF  PLANETS  MARS  AND  VENUS,  by 
S.  F.  Singer.  Scientific  rept.  no.  4  on  Contract 
AF  19(604)5575.   Jan  60,  23p.  50  refs.   ERD-TN- 
60-573. 
Order  from  LC  mi$2.70,  ph$4.  80  PB  149  887 

The  historical  development  of  the  ideas  which  led  to 
the  prediction  of  geomagnetically  trapped  radiation 
are  briefly  traced  out.    Direct  observations  are  then 
summarized,  and  various  theories  concerning  the 
origin  of  the  radiation  belts  are  discussed.   The  neu- 
tron albedo- plus -solar  injection  theory  (which  predicts 
existence  of  two  belts)  is  then  applied  to  calculate  the 
expected  distribution  of  trapped  particles  near  Mars 
and  Venus.   The  "sweeping"  effect  of  the  Martian 
satellite  Phobos  is  calculated;  it  should  provide  a 
radiation -free  base  near  Mars.   (Author) 


Maryland  U.  ,  College  Park. 
STRUCTURE  OF  THE  EARTH'S  EXOSPHERE,  by 
S.   F.  Singer.   Rept.  on  Contract  AF  19(604)3861. 
27  June  60,   lOp.   10  refs.  GRD-TN-60-607. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  953 

The  main  componenrs  of  the  earth's  exosphere  are 
leutral  oxygen,  neutral  hydrogen  atoms,   ionized  oxy- 
gen.   The  position  of  the  base  of  the  exosphere  is  estab- 
lished at  an  altitude  of  530  km  from  an  analysis  of  den- 
sity data  obtained  from  satellite  drag  observations.  The 
relative  distribution  of  both  neutral  oxygen  and  neutral 
hydrogen  is  derived  from  a  theory  of  the  exosphere. 
The  normalization  of  oxygen  is  accomplished  by  means 
of  satellite  drag  data.    The  normalization  of  hydrogen 
is  accomplished  by  the  use  of  the  Lyman- alpha  tech- 
nique of  Johnson,   Friedman  and  Tousey.   The  distribu- 
tion of  ionized  oxygen  can  be  established  jointly  from 
the  rocket  measurements  of  Berning  and  from  an  analy- 
sis of  radiation  belt  data  obtained  from  satellites. 
They  give  a  consistent  picture  of  ionized  oxygen  becom- 
ing the  most  important  constituent  of  the  atmosf)here  at 
about  1500  km.    The  distribution  of  ionized  hydrogen  is 
only  imperfectly  known  at  the  present  time.    (Author). 


Oklahoma  State  U.  Research  Foundation,  Stillwater. 
AN  ANALYSIS  OF  ROCKET  AND  EARTH  SATEL- 
LITE MEASUREMENTS  OF  MICRCMETEORIC  IN- 
FLUX, by  Curtis  W.  McCracken.  Master's  thesis. 
Final  rept.   vol.   II,  appendix  B  on  Acoustic  Detection 
of  Meteoric  Particles,  Contract  AF  19(604)1908. 
14  Apr  60,   128p.  52  refs.  AFCRC  TR-60-272,   vol.  2, 
app.  B;  AD- 240  260. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  150  381 

The  micrometeor  data  and  some  erf  the  other  available 
data  on  meteoric  influx  are  plotted  together  as  particle 
influx  versus  particle  momentum  to  get  a  tentatively 
revised  mass  distribution  curve.    An  equation  is  fitted 
to  the  tentatively  revised  mass  distribution  curve  in 
order  to  obtain  the  corresponding  tentatively  revised 
mass  distribution  function.    The  new  mass  distribution 
function  allows  a  significant  extension  of  the  known 
mass  distribution  function  for  meteoric  particles. 
Some  of  the  implications  of  the  tentatively  revised 
mass  distribution  function  are  discussed  in  a  quite 
qualitative  manner.    (Author)  (See  also  PB  149  099) 


Palomar  Observatory,  San  Diego,  Calif. 
A  THEORY  OF  THE  ROLE  OF  MAGNETIC  ACTIV- 
ITY DURING  STAR  FORMATION,  by  Evry  Schatzmaa 
Special  technical  rept.  no.  3  (Pre-print)  on  Contract 
AF  49(638)21.    14  Jan  60,  27p.  14  refs.   AFOSR-TN- 
60-214;  AD-234  150. 
Order  from  LC  mi$2.40,  ph$3.30  PB  147  618 


BEHAVIORAL  SCIENCES 
Human  Engineering 


Aeronautical  Instruments  Lab.  ,  Naval  Air  Develop- 
ment Center,  Johnsville,  Pa. 
EXPERIMENTAL  DESIGN  FOR  HUMAN  ENGINEERING 
EVALUATION  OF  DV-10/A2F  DISPLAYS,  by  William 
A.  Bradley.   Rept.  on  Proj.   TED  ADC  AV- 73011. 
.30  June  59,  21p.   Rept.   no.   NADC-AI-5958. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  526 

The  purpose  of  this  experiment  is  to  determine  the  op- 
timum scale  factors  of  certain  variables  in  an  elec- 
tronic contact  analog  display  on  the  basis  of  minimum  er- 
rors obtained  in  this  experiment.  These  optimum  scale 
factors  will  then  be  utilized  in  the  experimental  cock- 
pit of  the  R4Y  in  real  flight  and  the  results  compared 
with  those  obtained  in  the  simulator. 


California  U. ,  Los  Angeles. 
STUDIES  OF  EFFECTIVENESS  OF  ELIMINATION 
OF   DISPLAYED  INFORMATION  WITH  OBSERVER 
PRACTICE  INCREASE.    Annual  summary  rept.  for 
Nov  58- Sep  59  on  Contract  Nonr-233(49).    Oct  59, 
2Rp.   Dept.  erf  Engineering  rept.  58-62;  AD-229  418. 
Order  from  LC  mi $2.  70,  phK  80  PB  149  507 

A  review  of  research  accomplishments  during  the 
year  1958-1959  is  presented.   Activities  fell  into  broad 
categories  as  follows:  (1)  development  and  check-out 
of  an  electronically  controlled  display  and  control  \ 

p>anel  and  necessary  recording  apparatus  for  the  study 
of  specified  display  variables  in  a  perceptual-motor 
task;  (2)  development  of  methodology  and  actual  con- 
struction of  a  versatile  fjaper- and -pencil  test  for  the 
evaluation  of  redundancy  in  dial  reading  tasks;  and 
(3)  initial  experimental  investigations  and  subsequent 
statistical  analyses  for  the  evaluation  of  probability 
distribution  and  the  performance  effects  of  additional 
signal  cues  on  the  apparatus  task,  and  the  evaluation 
erf  performance  effects  as  a  function  of  both  type  and 
amount  of  redundancy  on  a  simulated  dial  reading  task. 
(Author) 


Control  Systems  Lab. ,  U.  of  Illinois,  Urbana. 
HUMAN  PERFORMANCE  IN  INFORMATION  TRANS- 
MISSION.   PART  VL    EVIDENCES  OF  PERIODICITY 
IN  INFORMATION  PROCESSING,  by  L.  G.  Augenstine. 
Rept.  on  Contract  DA  36-039-8C-56695.    Dec  ,58,  38p. 
7  refs.    Rept.   R-75;  AD-209  278.  / 

Order  from  LC  miJ3. 00,  ph$6.  30  PB  149  398 

In  the  present  study  an  attempt  has  been  made  to  spec- 
ify some  of  the  properties  associated  with  dau 
processing. 
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Personnel  artid  Training 


Aviation  Medical  Accelerafion  Lab.  ,   Naval  Air 

Development  Center,  >3hn$ville,   Pa 
TRANSFER  OF  TRAINING  AMONG  COMPONENTS 
OF  A  COMPLEX  VELOCITY  CONTROL  TASK,   by 
Randall  M.   Chambers.   Repn   no.  3  on  BuMed  Pro) 
MR  005.  15-1003.  1.    28  Dec  59,  24p.   12  refs.   NADC- 
MA-5920,  AD- 233  756.  [ 

Order  from  LC  mi $2.  70,  phM.  80  PB  148  273 

The  principle  of  transfer  <rf  graining  among  task  com- 
ponents states  that  practice  i>n  one  part  within  a  total 
task  will  result  in  incremenqs  in  performance  pro- 
ficiency on  the  other  parts  a^  well  as  in  the  total  task 
provided  that  the  parts  are  similar  to  one  another.  Re- 
sults d  tests  conducted  on  9  groups  of  airmen  who 
were  given  specific  practice  on  parts  of  a  complex 
multidimensional  compensatory  rate  control  task 
showed  that  skill  proficiency  on  certain  unpracticed 
components  within  the  total-$kill  complex  was  changed 
as  a  function  of  practice  on  certain  components     Prac- 
tice on  the  originally  difficult  component  singly,  and 
practice  on  this  component  simultaneously  with  other 
components,   resulted  in  major  reorganization  of  the 
skill  complex,  and  in  signifiqant  increments  in  total 
task  performance  over  that  of  controls,  whereas  prac- 
tice on  the  originally  easiest  component  or  combina- 
tions involving  the  easiest  cornponent,   were  generally 
less  effective,  even  though  nrijarked  transfer  of  train- 
ing occurred.    More  transfer  icrf  training  to  the  total - 
task  occurred  following  practice  on  the  originally 
difficult  component  and/or  coTnbinations  involving  it 
than  following  practice  on  the  originally  easy  compo- 
nent and/or  its  combinations.    Within  the  task,  trans- 
fer of  training  was  more  effe(ttive  than  the  practice 
itself  for  raising  the  prcrficieiicy  level  of  originally 
easy  components.    However,   (n  situations  involving 
originally  difficult  component^,  transfer  of  training 
was  slightly  less  effective  thah  practice  itself  for 
raising  the  proficiency  level  cf  that  component. 
(Author) 


Educational  Research  Corp.  .  Cambridge,  Mass 
A  TRAINING  ANALYSIS  OF  tHE  RLOTS  TASK  IN 
TRANSITIONING  TO  JET  VT0L  AIRCRAFT,  by 
Phillip  J.  Rulon  and  Milton  W.Horowitz.    Rept.  on  Con- 
tract N61 339-74.    Sep  59.  57p    6  refs.   Technical  rept. 
NAVTRADEVCEN  74-1;  AD-2;J1  477. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  148  271 

An  analysis  of  Vertical  Take-iff  and  Landing  (VTOL) 
flight  training  problems  was  undertaken.   The  study 
consisted  primarily  of  discussiions  with  technical  and 
pilot  personnel,  examination  df  test  flight  reports,  and 
observation  of  VTOL  aircraft  <rom  the  human  engi- 
neering viewpoint.    Since  VTOt  aircraft  were  still  in 
the  development  stage,  the  stu^y  was  necessarily 
anticipatory  and  opportunistic.    However,  an  attempt 
was  made  to  provide  data  most  relevant  to  horizontal 
attitude  VTOL.    A  number  of  factors  were  found  to 
make  the  task  of  flying  VTOL  aircraft  exceptionally 
difficult.   The  more  important  of  these  were-  (1)  need 
for  great  precision  in  controllimg  aircraft,  especially 
during  transition  from  the  hovering  to  the  aerody- 
namic mode;  (2)  poor  visibility!  from  the  cockpit  during 
certain  fUght  modes;  (3)  variations  in  display- control 
relationships  and  instrument  rftsponsiveness  and 


sensitivity  as  a  function  of  flight  mode;  and  (4)  inade- 
quate instrumentation  for  determining  whether  air- 
craft is  sustained  by  thrust  or  aerodynamic  control. 
Solutions  of  these  problems  are  considered  in  terms 
of  better  instrumented  and  human  engineering  VTOL 
aircraft;  previous  helicopter  training;  the  use  of  2- 
place  VTOL  training  aircraft;  and  selected  training 
devices.   (Author) 


Human  Resources  Research  Office,  George 

Washington  U. ,  Washington,  D.  C. 
LEADERSHIP  IN  ARMY  INFANTRY  PLATOONS: 
STUDY  II,  by  Carl  J.   Lange  and  T.  O.  Jacobs.   Rept 
on  Contract  DA  49-106-qm-l.  July  60,   42p.  4  refs. 
Research  rept.  5. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  966 

A  Leader  Activities  Questionnaire  (LAQ)  was  devel- 
oped to  measure  leader  behavior  variables  found  in  an 
earlier  study  to  be  associated  with  judgments  of 
leader  effectiveness.    The  LAQ  was  planned  for  use 
as  a  measure  of  the  effectiveness  of  experimental  pla- 
toon leader  training  based  on  the  leader  behavior 
variables  identified  earlier.    Results  erf  the  tryout  in- 
dicated that  most  of  the  LAQ  scoring  categories  were 
satisfactory  as  to  internal  consistencies  and  the  ex- 
tait  to  which  platoon  members  agreed  in  describing 
behavior  erf  their  platoon  leaders.    Validities  cf  par- 
allel variables  from  the  earlier  and  the  present  study 
were  in  substantial  agreement.    This  was  interpreted 
as  evidence  that  the  LAQ  measured  acceptably  well 
those  variables  it  was  designed  to  measure.    The 
close  agreement  between  the  two  sets  of  results  in- 
creases the  confidence  with  which  the  findings  of  the 
earlier  study  can  be  used  as  a  basis  for  training  pla- 
toon leaders.    (Author)  (See  also  PB  142  579) 


Illinois  U. ,  Urbana. 
PART-  VERSUS  WHOLE -TASK  LEARNING  OF  A 
FLIGHT  MANEUVER,  by  Jack  A.  Adams,  Lyle  E. 
Hufford,  and  James  M.  Dunlop.    Rept.  on  Contraa 
N61339-297.    21  June  60,  58p.  13  refs.   Technical 
rept.  NAVTRADEVCEN-297-1. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  150  180 

Two  matched  groups  of  pilots  were  trained  jn  a  hypo- 
thetical toss-bomb  maneuver  to  be  performed  in  the 
SNJ  Operational  Flight  Trainer.   One  group  had  sepa- 
rate training  in  flight  control  and  procedural  tasks; 
the  contrasted  group  had  concurrent  training  in  the 
two  classes  of  tasks.    After  equal  amounts  of  training, 
both  groups  were  asked  to  perform  the  maneuver  in 
the  whole-task  version  (i.e.  criterion  task).    Analysis 
of  the  whole-task  performance  of  the  two  contrasted 
groups  revealed  that  only  on  the  first  trial  was  the 
part-task  group  less  proficient  than  the  group  that 
learned  the  two  types  of  tasks  concurrently.    And  even 
then,  this  inferiority  was  shown  only  on  the  proce- 
dural aspects  of  the  whole  task.   As  for  the  flight 
control  tasks,  they  were  performed  equally  well  by 
both  groups  on  the  very  first  whole-task  trial. 
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Naval  Personnel  Research  Field  Activity,  Washington 

D.  C. 
COMPARISON  OF  PERFORMANCE  AND  UTILIZATION. 
OF  FTs  WITH  DIFFERENT  TRAINING  AND  ASSIGN- 
MENT BACKGROUNDS,   by  Norman  Labbe  and  Bei-t 
T.   King.   Mar  60,  27p.   3  refs.   Technical  Bulletin  60-2. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB.  150  007 

Data  were  collected  aboard  ships  of  the  Atlantic  Fleet 
dealing  with  the  reenlistment  intentions,  professional 
and  technical  performance,  and  shipboard  training  and 
itilization  of  265  Fire  Control  Technicians  (FT>.  It  was 
found  that:  (l)The  incidence  of  reenlistment  intentions 
was  not  associated  with  pay-grade  level,  GCT+ARI 
3C ore,     "A"- School  attendance,  or  size  of  FT  comple- 
ment. (2)  Better  professional  and  military  performance 
were  associated  with  "A"- School  attendance,  petty- 
officer  status,  and  higher  GCT+ARI  scores.  (3)  Speed 
of  advancement  was  related  to  "A"- School  attendance 
bur  not  to  GCT+-ARI  or  size  of  FT  complement.  (4)  As- 
signment to  more  difficult  equipments  was  more  fre- 
quent for  men  in  larger  complements.    However,  as- 
signment to  more  difficult  tasks  characterized  men  in 
smaller  complements,  f>etty  officers,  and  graduates 
of  Class  "A"  FT  School.  (5)  About  one- half  of  these 
technicians  were  considered  by  their  sup>ervisors  to 
have  critical  training  needs. 


Naval  Personnel  Research  Field  Activity, 

Washington,  D.  C. 
SPEED  FACTORS  IN  OFFICER  SELECTION  MEAS- 
URES, by  Leonard  Wollack  and  Isaiah  Guttman. 
Feb  60,  3lp.  18  refs.  Technical  Bulletin  60-5. 
Order  from  LC  mi$3.00.  ph$6.30         PB  150  191 

This  research  sought  to  find  out  if  cenain  speed 
factors  could  account  for  the  improvement  that  had 
been  obtained  in  the  prediction  of  success  at  Officer 
Candidate  School  when  the  experimental  Verbal-Nu- 
merical Test  (VNT)  was  used  along  with  the  opera- 
tional Officer  Qualification  Test  (OQT) .  The  analyses 
offered  no  support  to  the  hypothesis  that  "speed"  ac- 
counted for  the  unique  covariance  in  question. 
Rather,  it  appeared  that  quantitative  reasoning  com- 
ponents of  the  VNT  best  explained  the  improvement  in 
prediction  .  Consequently,  in  the  development  of  new 
forms  (7,8,  and  9)  of  the  OQT  a  greater  number  and 
variety  of  mathematics  items  are  being  included. 
(Author) 


New  York  U.  ,  N.  Y. 
AUTOMATED  TEACHING:   A  REVIEW  OF  THEORY 
AND  RESEARCH,  by  Robert  E.  Silverman.    Rept.  on 
Contract  N61 339-507.    8  June  60,  49p.  56  refs.   Tech- 
nical rept.  NAVTRADEVCEN-507-2. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  150  179 

The  present  state  of  research  in  the  area  of  automated 
teaching  and  the  application  of  automated  teaching  de- 
vices were  reviewed  in  terms  of  issues  relating  to 
programming,  to  machine  variables,  and  to  studies 
comparing  conventional  instruction  with  automated 
instruction.    Some  basic  issues  were  singled  out  for 
consideration.    Such  problems  as  prompting,  confir- 
mation, reinforcement,  size-of-step,  and  branching 
were  considered.    The  design  and  construction  of 
machines  were  judged  to  be  a  secondary  issue;  the 


question  of  programming  takes  precedence.   The  prob- 
lem of  measuring  the  effects  of  automated  teaching 
was  considered  to  be  crucial,  since  it  is  bound  to  the 
question  of  what  is  to  be  learned.    It  was  also  pointed 
out  that  job  analyses  of  learning  tasks  must  be  done 
and  measurement  problems  solved  before  valid  com- 
parisons between  automated  and  conventional  instruc- 
tion can  be  made.   (Author)  (See  also  PB  148  755) 


Pennsylvania  State  U.  ,  University  Park. 
THE  EFFECTIVENESS,    ACCEPTABILITY,    AND 
FEASIBILITY  OF  TECHNICAL  TRAINING  COURSES 
RECORDED  ON  SOUND  MOTION  PICTURES  AND 
SLIDES  PLUS  TAPES,  by  D.  P.  Duvall,   L.  P.  Green- 
hill  and  others.    Rept.  on  Contract  N61339-364. 
June  60,  26p.   Technical  rept.  NAVTRADEVCEN- 
364  1. 
Order  from  LC  mi$2.70,  ph$4.80  PB  150  178 

The  purpose  of  this  study  was  to  develop  and  evaluate 
economical  and  effective  means  for  recording  existing 
courses  of  instruction  in  technical  areas  for  subse- 
quent use  on  shore  or  in  the  fleet.    The  techniques  for 
attempting  to  do  this  included  the  use  of  minimum 
cost  sound  motion  pictures,  and  2  '  x  2"  slides  with 
audiotape.    Specifically,  comparisons  were  to  be 
made  between:  (a)  instruction  recorded  on  16mm 
sound  motion  pictures  and  face-to-face  instruction, 
and  (b)  instruction  recorded  on  2"  x  2"  slides  plus 
audio  tap)e  and  face-to-face  instruction.   The  com- 
parisons were  to  be  in  terms  of  (1)  the  relative  effec- 
tiveness of  the  methods  as  measured  by  the  perform- 
ance of  trainees  following  the  courses,  (2)  the  accept- 
ability of  the  methods,  and  (3)  the  feasibility  of  the 
methods.   (Author) 


Personnel  Lab. ,   Wright  Air  Development  Div. , 

Lackland  AFB,   Tex. 
A   REGRESSION  ANALYSIS  OF  ONE  SET  OF  AIR- 
MAN PROFICIENCY  TEST  SCORES,  by  Chester  J. 
Judy.  June  60,   14p.  7  refs.  WADD-TN-60-139. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  076 

One  criterion  for  airman  skill  upgrading  in  the  Air 
Force  is  met  by  attaining  a  qualifying  score  on  an  ap- 
plicable Airman  Prcrficiency  Test  (APT).    This  note 
reports  an  analysis  which  shows  the  profxsrtion  of 
variance  cme  such  test  has  in  common  with  selected 
measures  of  training,   experience,  education,  aptitude, 
supervisory  opinion,   and  airman  attitudes  for  a  sam- 
ple of  384  aircraft  mechanics  tested  in  1956  and  1957. 
Each  of  these  categories  of  information,  excepting 
airman  attitudes,   could  be  used  to  predict  the  APT 
criterion  at  some  level  of  effectiveness;  but  only  the 
training  variables  and  the  aptitude  variables  added 
significantly  to  the  prediction  attainable  by  using  all 
other  available  information.   Other  research  was  cited 
in  which  various  APT  correlates  are  reported.     Re- 
sults show  the  utility  of  APT  scores  in  defining  one 
imporiant  aspect  of  airman  prcrficiency.    (Author) 
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Personnel  Lab. ,   Wright  Air  Development  Div. . 

Lackland  AFB.   Tex. 
CHARACTERISTICS  OF  Ot^FICERS  GRAEXJATING 
IN  1954  FRCM  AIR  FORCE  INSTITUTE  OF  TECH- 
NOLOGY PROGRAMS,  by  Oavld  K.    Trites  and 
Robert  N.   Cyzmoure.  Apr  60,   40p.   WADD  TN-60-46- 
AD- 237  212. 
Order  from  LC  mi$3.  00,   ph$6.  30  PB  148  246 

The  results  of  a  survey  of  ^60  officers  who  remained 
in  the  Air  Force  and  of  151  lofficers  who  left  the 
Air  Force  subsequent  to  graduation  from  training  pro- 
grams sponsored  by  the  Air  Force  Institute  of  Tech- 
nology are  reported.    Background  information  was 
collected  and  questionnaires  were  mailed  to  each 
group  of  officers.    It  was  found  that  crfficers  remain- 
ing on  active  duty  are  generlally  older,   have  more 
rank,  have  spent  more  time  in  service,  and  more  fre- 
quently are  rated  than  were  officers  leaving  service. 
A  number  of  possible  metho^ls  of  improving  retain - 
ability  are  identified  and  discussed.    The  most  impor- 
tant of  these  are:  (1)  require  a  period  of  active  duty 
service  prior  to  assignment  to  AFIT  programs;  (2)  in- 
crease the  length  of  obligated  service  following  AFIT 
graduation;  (3)  following  AF|T  graduation,   insure  that 
officers  have  sufficient  time  and  opportunity  to  meet 
requirements  for  continued  flying  status;  (4)  in  no  way 
jeopardize  an  officer's  promotion  list  status  as  a  re- 
sult of  AFIT  training;  (5)  continue  to  offer  Distin- 
guished Military  Graduates  of  AFROTC  regular  com- 
missiais  upon  entering  active  duty  in  the  Air  Force; 
(6)  increase  the  length  of  assignments  following  AFIT 
graduation;  and  (7)  provide  proficiency  pay  to  reduce 
the  gap  between  Air  Force  aild  civilian  salaries  for 
the  same  jobs.    (Author) 


Personnel  Lab.  .   Wright  Aii  Development  fDiv  1 

Lackland  AFB,   Tex. 
CONSTRUCTION  AfjEf  VALIDATION  OF  THE  IN- 
STRUCTOR APTITUDE  TEST,  by  Cecil  J.  Mullins 
and  John  A.  Cox.   Qec  59,  9p..  2  refs.    WADC  TN-59- 
203;  AD- 230  968. 
Order  from  LC  mi$l.  80,  phtl.  80  PB  150  590 

This  report  released  for  sale*  to  the  public  11  Oct  60. 

A  test  was  constructed  for  predicting  success  in  Tech- 
nical Instructor  Schools,  using  items  previously  proved 
valid  for  General  Instructor  School  success  and  for 
Pilot  Instructor  School  succesis.    It  consists  of  four 
parts:  a  verbal  section,  an  arithmetic  reasoning  sec- 
tion, a  social  insight  section,  and  an  interest  section. 
The  test  was  normed  for  instructors  now  performing  on 
the  job.    Validation  coefficients  were  obtained  between 
test  scores  and  course  grades  in  Technical  Instructor 
Schools  at  six  Air  Force  bases.    Validities  ranged  from 
.  06  to  .  63,  with  five  of  the  six  highly  significant. 
These  compare  favorably  witli  validities  of  the  General 
Aptitude  tidex  of  the  Airman  Classification  Battery  for 
the  final  school  grade  critericti.    Test  scores  identified 
eliminees  from  Technical  Instjructor  Schools  with  con- 
siderable accuracy. 


Personnel  Lab. ,   Wright  Air  Development  DIv. , 

Lackland  AFB,   Tex. 
CONVERSION  OF  APTITUDE  INDEXES  BETWEEN 
FORMS  AC-IB  AND  AC-2A  OF  THE  AIRMAN 
CLASSIFICATION  BATTERY,   by  Bart  a   Cobb. 
Feb  60,  9p.  4  refs.   WADD  TN-60-39;  AD-237  210 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  245 

This  study  represents  an  empirical  approach  by  which 
scales  have  been  developed  to  facilitate  conversion  of 
aptitude  indexes  derived  from  the  Airman  Classifica- 
tion Battery  AC- IB  to  equivalents  of  corresponding 
aptitude  indexes  for  the  Airman  Classification  Battery 
AC-2A.    There  has  been  a  continuing  need,   both  in  test 
development  and  in  operational  situations,  f0  a 
reliable  means  of  converting  the  stanine-tyjjPaptitude 
indexes  to  the  modified  percentile- type  indexes  of 
Battery  AC-2A.    The  Armed  Forces  Qualification  Test 
score  was  used  as  a  reference  variable  to  select  and 
equate  an  AC- 1 B  sample.    Frequency  distributions 
were  obtained  /or  each  of  four  sets  of  corresponding 
indexes  and  conversion  tables  were  derived  by  the 
equipercentile  technique.    These  tables  are  appropri- 
ate for  use  when  comparing  qualifications  of  individuals 
tested  by  different  forms  of  the  Airman  Classification 
Battery.  (Author) 


Personnel  Lab. ,  Wright  Air  Development  Div 

Lackland  AFB,  Tex. 
IMPACT  OF  A  NEGATIVELY  WEIGHTED  VARIA- 
BLE ON  THE  VAUDITY  OF  -AN  APTITUDE  INDEX, 
by  Leland  D.  Brokaw  and  Helen  Tomlinson.    Tan  60 
8p.  4  refs  .  WADD  TN-60-38;  AD-237  209. 
Order  from  LC  mi$l  .80,  ph$l  .80         PB  148  244 

Evaluation  of  the  impact  of  a  negatively  weighted  vari- 
able as  a  pan  of  a  composite  score  is  made  by  com- 
parison between  the  characteristics  of  such  compos- 
ites and  the  characteristics  of  the  composites  with 
that  variable  removed.  The  validity  of  the  aptitude 
indexes  was  increased,  but  not  significantly,  by  elim- 
inating the  negatively  weighted  element;  the  correla- 
tion between  the  aptitude  indexes  was  strongly    \ 
affected.  The  aptitude  indexes  .  containing  the  nega- 
tively weighted  elements  .  were  not  appreciable  cbrre- 
lated  with  each  other;  but  the  composites .  within  Ahe 
negatively  weighted  elements  ,  were  positively  intjfr- 
correlated.  The  results  strongly  suppon  the  use  of 
negatively  weighted  elements  in  the  aptitude  indexes 
of  differential  classification  batteries;  they  indicate 
that  other  purposes  are  best  served  by  batteries  in- 
volving only  positively  weighted  elements  .   This  con- 
clusion is  peninent  only  to  aptitude  composite  whose 
components  alj  have  positive  validity.   (Author) 


Personnel  Research  and  Development  Corp. , 

Cleveland,  Ohio. 
SPATIAL  TESTS^S  PREDICTORS  OF  SUCCESS  IN 
AIR  FORCE  TRAINING,  by  Erwin  W.  Taylor  and 
James  W.  Parker.    Rept.  on  Contract  AF  41(657)125 
Dec  59.  43p.  2  refs.    WADC  TR  59-361. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  625 
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The  Airman  Classification  Battery  includes  two  meas- 
ures of  spatial  ability.    In  a  search  for  possible  im- 
provement of  coverage,  20  spatial  tests  were  investi- 
gated to  determine  their  validity  for  predicting  suc- 
cess in  Air  Force  training  courses  in  five  career 
fields  representing  the  five  aptitude  indexes  used  in 
airman  classification  and  assignment.    Factor  analy- 
sis indicated  that  a  heterogeneous  test  was  a  better 
measure  of  spatial  ability  than  were  tests  composed 
of  homogeneous  items.   Of  the  final  school  grades  as 
criteria,  those  for  Aircraft  Mechanic  were  most  pre- 
dictable both  from  Airman  Classification  Battery  tests 
and  from  the  spatial  tests.   Those  for  Organizational 
Supply  Specialist  were  least  predictable.   Of  the 
spatial  battery  tests,  the  most  promising  for  a  place 
in  a  differential  classification  battery  is  the  hetero- 
geneous subtest.  Space  Survey  I.   This  had  high  in- 
dividual validity  for  mechanical  training  but  generally 
lower  validity  for  other  training.   The  authors  sug- 
gest, as  a  general  predictor  of  success  in  technical 
school,  a  composite  which  would  include  measures  of 
academic  ability,  verbal  facility,  and  ability  to 
handle  abstractions.  (Author) 


Psychology 


Air  Force  Command  and  Control  Development  Div. , 

Bedford,  Mass. 
A  SIMULATION  FACILITY   FOR  THE  EXPERI- 
MENTAL STUDY  OF  DECISION  MAKING  IN  COM- 
PLEX MILITARY  SYSTEMS,  by  Joseph  M.  Doughty. 
July  60,   27p.   1  ref.    AFCCDD-TN-60-32. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  979 

A  system  simulation  facility  and  methodology  for  the 
study  of  human  decision-making  in  military  air  sur- 
veillance systems  is  described.   Contemplated  ex- 
perimental studies  of  decision-making  at  various 
levels  of  command  and  in  various  functions  is  out- 
lined.   Results  of  preliminary  development  of  proce- 
dures and  measures  of  performance  are  given. 
(Author)  ,- 


Harvard  Graduate  School  of  Education,  Cambridge 

Mass. 
TALK  ABOUT  SELF:   THE  RESULTS  OF  A  PILOT 
SERIES  OF  INTERVIEWS  IN  RELATION  TO 
GINZBERGS  THEORY  OF  OCCUPATIONAL  CHOICE, 
by  Robert  P.  O'Hara  (Boston  Coll. )  Rept,   no.   14  on 
Harvard  Studies  in  Career  Development,  and  Techni- 
cal rept.  no.   10  on  Contract  Nonr- 1866(31).  Oct  59, 
17p.  2  refs.  AD-227  532. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  854 

The  nature  of  evolving  conceptions  of  self  was  ex- 
plored.   Fifteen  boys  in  the  first,  third,  fifth,  seventh, 
and  ninth  grades  were  interviewed.    A  boy  of  high,  av- 
erage, and  relatively  low  intelligence  was  chosen  for 
each  level.    The  interview  covered  the  following  areas: 
(1)  what  sort  of  boy  are  you;  (2)  things  you  like  to  do; 

(3)  present  occupational  choice  and  reasons  for  it; 

(4)  past  choices  and  reasons  for  changing  them;  and 

(5)  role  models.    Results  indicated  a  predominance  of 
relatives  as  role  models.    The  boys  considered  them- 


selves as:  objective  entities  and  began  to  evaluate 
themselves  as  early  as  the  first  grade.    Reality  test- 
ing, objective  appraisal,  entered  the  career  develop- 
ment earlier  than  Ginzberg  and  his  associates  (An 
Approach  to  a  General  Theory,   Columbia  University 
Press,  N.  Y.   1951)  SMggested.    Evidence  of  the  need 
for  compromise  appeared  to  occur  by  the  age  of  12  and 
13.    A  rational  connection  was  indicated  between  the 
choices  and  the  bases  for  choice  during  the  fantasy 
period.    Rejection  of  the  former  choices  also  appeared 
reasonable.    The  basis  for  choice  appeared  to  be 
largely  interest,  but  values  and  aptitude  appeared  as 
bases  4  to  6  grade-levels  below  those  suggested  by 
Ginzberg. 


Institute  for  Research  in  Social  Science,   U.  of 

North  Carolina,   Oiapel  Hill. 
ANNUAL  TECHNICAL  REPORT.  Rept.  for  1  Nov  58- 
31  Oct  59  on  Contract  Nonr -855(04).  [1959]  lOp.  1  ref. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  516 

The  various  studies  summarized  are  grouped  under 
the  following  headings:   Studies  of  Social  Perception, 
Studies  Related  to  the  recent  book  by  Thibaut  and 
Kelley,  Other  Experimental  Studies,  and  A  Field 
Study.   (See  also  PB  143  471) 


[Institute  for  Social  Research,  U.  of  Michigan, 

Ann  Arbor] 
REFERENCE  GROUP  PROCESSES  IN  A  FORMAL 
ORGANIZATION,   by  Jay  M.  Jackson.  (U.  of  Kansas). 
Cbctoral  thesis.    Rept.  on  Contract  N6onr-232(02). 
[1959]  33p.  31  refs.  AD-218  325. 
Order  from  LC  mi  $3.  00.  ph$6.  30  PB  147  897 

Research  is  reported  which  was  directed  toward  in- 
creasing understanding  of  some  of  the  reference  group 
processes.    The  following  hypothesis  were  formulated 
and  tested:  (1)  in  any  group  or  organization,  a  person's 
attraction  to  membership  will  be  directly  related  to 
the  magnitude  of  his  social  worth;  (2)  the  magnitude  of 
the  positive  relationship  hypothesized  above  will  vary 
directly  with  the  volume  of  interaction  the  person  has 
with  other  members  erf  the  group  or  organization  under 
consideration;  (3)  where  alternative  group  orientations 
are  possible  for  a  person,  his  relative  attraction  to 
membership  in  one  or  another  group  will  be  directly 
related  to  his  relative  social  worth  in  the  group  con- 
sidered; and  (4)  the  magnitude  of  the  positive  relation- 
ship hypothesized  in  (3)  will  vary  directly  with  the 
volume  of  interaction  the  person  has  with  the  members 
of  the  groups  under  consideration.  Questionnaire 
data  were  obtained  from  72  staff  members  of  a  child 
welfare  agency.  The  sample  consisted  of  46  pro- 
fessional and  26  nonprofessional  men  and  women.   Hy- 
potheses were  tested  by  computing  Pearson  product- 
moment  correlations  between  measures  of  attraction 
and  social  worth .   Results  indicated  that  the  hy- 
potheses and  the  assumptions  from  which  they  were 
drawn  are  supponed.  The  findings  point  more  specif- 
ically to  the  populations  .  conditions  ,  and  context  in 
which  the  generalizations  may  hold  true.  Correlations 
were  computed  for  high  and  low  contact  groups .  for 
professionals  and  nonprofessionals,  supervisory  and 
nonsupervisory  personnel,  and  for  work-groups  rela- 
tive to  the  rest  of  the  organization.   None  of  the  re- 
lationships approached  statistical  significance. 
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Institute  of  Psychiatry,  IV  audsley  Hospital.   London 
(Gt.  Brit.) 


I 


RATE  OF  TEMPORAL  ANl 
HYSTERIA  AND  BRAIN  DA 
ROTIC,  AND  BRAIN -a 
nical  repu  for    I  May  59- 
91-591-EUC-1I36.   [1960[ 
Order  from  LC  mi$3.  90,  p| 


SPATL\L  INHIBITION  IN 
GE  IN  NORMAL,  NEU- 
,GE  SUBJECTS.    Final  tech- 
Apr  60  on  Contract  DA 
'p.   33  refs. 
$10.  80  PB  149  422 


This  report  has  three  sections.    In  the  first  of  these 
the  experimental  investigation  has  been  completed.   A 
battery  of  tests  was  adminintered  to  16  hysterics,   16 
dysthymics,   16  schizophrerics  and  16  normal  subjects. 
The  second  part  is  made  up  of  three  experiments  on 
reminiscence.     The  third  pi  rt  consists  of  a  report  on 
sedation  threshold  as  a  measure  of  extraversion  and 
inhibition.    This  report  gives  findings  on  hysterics  and 
dysthymics.    (See  also  PB  1^  3  837) 


.^'^,™'  General  Predion.  Inc.,  Binghamton.  N.  Y. 
A  DEVICE  AND  TESTS  FdR  MEASURING  INTELLEC- 
TUAL FUNCTIONS  DURIN<j;  ACCELERATION    by 
Irwin  Miller,  George  B.  Sin^on,  and  Edwin  Coh4n.    Rept 
on  Biophysics  of  Flight,  Contract  AF  33(616)6467 
May  60,  39p.  28  refs.    WAE^D  Technical  rept.  60-366 
Order  from  OTS$  1.25  PB  171  019 

In  manned  space  flights,  a  vjehicle  operator  will  be  ex- 
pected to  perform  control  fuhctions  or  act  as  a  systems 
monitor  under  high  levels  of] acceleration.   To  deter- 
mine the  extent  to  which  man's  intellectual  functions 
might  be  impaired  under  hig^  G,  a  device  was  designed 
for  use  with  the  WADD  humah  centrifuge.   This  device 
the  Link  Intellectual  Functions  Tester  (LIFT)    can  be  ' 
operated  up  to  14  G,  and  features  automatic  scoring 
tabulation  of  responses,  and  automatic  pacing  of  sti^u- 
lus  presentation.   Three  test  batteries  of  14  one-minute 
tests  were  used  to  evaluate  verbal,  reasoning,  mathe- 
matical, and  perceptual  abiliities  under  the  limitations 
of  high  G  on  the  centrifuge,   the  median  reliability  of 
the  one-minute  tests  was  0.  27;  the  estimated  reliability 
of  the  14-te8t  battery  was  0.^3.    Until  new  data  actuaUy 


gathered  during  acceleration 


are  made  available,  the 


reUability  of  ail  the  tests  remains  undetermined'for  any 
values  above  1  G.   (Author) 


Lockheed  Aircraft  Corp. ,  Marietta,  Ga. 
HUMAN  PERFORMANCE  AS  A  FUNCTION  OF  THE 
WORK- REST  CYCLE,  by  Os^ar  S.  Adams  and 
W.  Dean  Chiles  (Aerospace  Medical  Div. ).   Rept.  on 
Human  Performance  in  Advanced  Systems.  Contract 
AF  33(616)6050.  Mar  60.  21p. 
nical  rept.  60-248. 
Order  from  OTS  $0.  75 


11  refs.  WADDTech- 


PB  161  958 

This  study  was  designed  to  investigate  the  effect  on 
performance  of  four  different  work-rest  period  sched- 
ules (2  on  and  2  off,  4  on  and  4  off.  6  on  and  6  off,   8 
on  and  8  off)  followed  over  a  period  of  96  hours.    The 
subject  sample  consisted  of  U  male  college  students 
with  4  subjects  being  assigned  to  each  of  the  four  work - 
rest  period  schedules.    Performance  was  measured  by 
means  of  a  battery  of  psychomotor  tasks  involving 
arithmetic  computation,   pattern  discrimination,  moni- 
toring,  and  vigilance.    Additiotial  data  were  obtained 
from  information  recorded  in  pn  experimenter's  log- 
book and  from  responses  to  a      ' 


subject  questionnaire 


administered  at  the  end  of  the  testing.    Although  the 
performance  tasks  failed  to  differentiate  among  the 
four  experimental  groups,  the  observational  evidence 
suggested  that  the  subjects  in  the  2-hour  and  4-hour 
groups  achieved  a  more  favorable  adjustment  than 
those  in  the  other  two  groups.   (Author) 


Maryland  U. ,  College  Park. 
A  TEST  OF  UNDERWOODS  LAW  WITH  CON- 
NECTED MEANINGFUL  MATERIALS,  by  Charles  N 
Cofer  and  Jean  C.  Holroyd.  Technical  rept.  no.  22  on 
Learning,  Retention  and  Recovery  of  Meaningful  Ma- 
terial, Contract  Nonr-595(04).   Apr  59,  6p.  6  refs 
AD- 220  228. 
Order  from  LC  mi$1.80.  ph$1.80         PB  148  272 

The  data  offer  no  support  for  Underwoods  law  which 
for  the  recall  of  discrete  syllables  ,  words  or  pairs 
suggests  that  recall  will  be  inversely  related  to  the' 
number  of  previous  lists  which  have  been  learned 


Psychophysical  Research  Unit,  Mount  Holyoke  Coll. 

South  Hadley,  Mass. 
EXPERIMENTTS  ON  VISUAL  RESEARCH   1956-57.  by 
H.  Corbln,  J.  Carter  and  others.    Final  rept.  Tasks  I 
and  II,  on  Contraa  AF  19(604)1713.   July  58,   26p. 
3  refs.    AFCRC-TR-57-59. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  541 

About  six  experiments  are  summarized  relating  to 
two  research  programs:  (1)  the  discrimination  of 
groups  of  objeas  (targets)  in  searching  cluttered 
visual  displays;  the  research  emphasized  the  use  of 
visual  aids  to  increase  the  efficiency  of  the  discrimi- 
nation of  groups;  (2)  the  speed  and  accuracy  of  search 
and  discrimination  of  near -threshold  and  above- 
threshold  visual  targets  in  a  horizontal  array. 


Utah  U.,  Salt  Lake  City. 
VARIABLES  RELATED  TO  ACCURACY  IN  INTER- 
PERSONAL PERCEPTION,  by  Victor  B.  Cline  and 
James  M.  Richards,  Jr.    Annual  rept.  no.  1  on  Con- 
tract [Nonr- 1288(04)].    15  Nov  58,  27p.  23  refs. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  793 

This  project  is  concerned  with  the  problem  of 
generality  of  judging  ability,  to  be  followed  by  the 
study  of  the  personality  characteristics,  life  history 
experiences,  etc. ,  of  judges  who  appear  to  excell  in 
a  general  or  specific  manner  in  evaluating,  assessing 
and  predicting  the  behavior  of  fellow  human  beings.    A 
preliminary  study  of  these  external  correlates  of 
judging  ability  is  reported. 


Washington  U.,  Seattle.   Div.  of  Counseling  and 

Testing  Services . 
TWO  IBM  TYPE  650  PROGRAMS  TO  CORRECT 
CORRELATION  MATRICES  FOR  ATTENUATION ,  by 
Calvin  E.  Wright.   Rept.  on  Contract  Nonr-477(08) 
and  Public  Health  Research  Grant  M-743(C4)     June 59 
7p.  4  refs.  AD-227  961.  ■  j  • 

Order  from  LC  mi$l  .80,  ph$l  .80         PB  147  891 
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Two  IBM  Type  650  programs*are  reportecf  whiih  were 
fou|;id  to  be  useful  in  multivariate  psychological  anal- 
yses .  The  first  of  these  corrects  symmetric  corre- 
lation matrix  elements  for  attenuation.   For  1  to  50 
variables  ,  the  program  performs  its  function  when  the 
row  and  column  identifications  of  the  correlation  coef- 
ficients refer  to  the  variables  of  a  symmetric  corre- 
lation matrix.  The  second  program  is  useful  for  up  to 
a  50  by  50  non-symmetric  correlation  matrix  where 
the  row  and  column  identifications  of  the  correlations 
refer  to  2  distinct  sets  of  50  variatffes  .  The  input 
cards  for  both  programs  can  be  the  output  cajxls_j)f 
the  correlation  matrix  programs  reponesTby  Dvorak 
and  Wright,  where  4  decimal  values  are  obtained . 
The  output  cards  of  the  correction  for  anenuation 
programs  are  also  of  the  correlation  matrix  pro- 
grams output  form.  The  location  of  the  decimal  can 
be  controlled  if  desired.  (Author) 


Yale  U. ,  New  Haven,  Conn.  ^ 

AUTOTELIC  FOLK-MODELS,  by  Alan  Ross  Anderson 
and  Omar  Khayyam  Moore.  Technical  rejx.  no.  8  on 
Contract  Nonr-609(16).   Nov  59.  19p.  32  refs. 
Order  from  LC  nii$2.40,  ph$3.30  PB  148  962 

This  paper  is  concerned  with  cultural  products  which 
we  call  autotelic.  i.e. ,  cultural  products  such  as 
puzzles,  games  erf  chance,  games  of  strategy,  and 
aesthetic  objeas,  all  of  which  contain  their  own  goals 
and  sources  of  motivation.   Such  activities  are  "cut 
off'  in  a  sense,  from  serious  and  immediate  problems 
of  survival  and  welfare,  and  are  proteaed  by  autotelic 
norrris  which  dictate  that  participation  must  not  im- 
pinge on  serious  jjroblems.    As  a  heuristic  principle 
for  the  application  of  formal  methods  in  sociology,  it 
is  suggested  that  autotelic  cultural  products  may  be 
viewed  as  folk -mode  Is.  i.e. .  models  in  the  pre- 
scientific  culture,  with  the  help  at  which  members  of 
a  society  learn  about  and  "play  at"  the  workings  of 
their  society. 


BIOLOGICAL  SCIENCES 


California  U.  ,  Los  Angeles.  School  of  Medicine. 
NERVOUS  CONTROL  OF  SHIVERING.   DC  A  REVIEW. 
by  Allan  Hemingway.   Rept.  on  Contract  AF  18(600)358. 
July  57.   12p.  9  refs.  Technical  note  AAL-TN-57-40. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  146  618 

The  research  has  endeavored  to  investigate  details  of 
nervous  control.    According  to  current  concepts  the 
nervous  control  of  thermoregulaticm  is  under  "dual 
control".    One  is  a  "reflex"  control  resulting  from 
stimulation  of  thermoreceptors  in  the  skin.  i.  e.  the 
cold  and  warmth  temperature  receptors.    Tlie  other  is 
a   "central"  control  operated  by  a  rising  or  falling 
brain  temperature.    TTiese  experiments,  and  others 
not  mentioned  here,  support  the  dual  control  theory  of 
temperature  regulation.    The  location  of  the  control- 
ling center  in  the  brain  is  believed  to  be  in  the  hypo- 
thalamus, the  exact  position  in  the  hypothalamus  with 
any  ramifications  and  interrelations  being  unknown. 


Na^al  Research  Lab. .  Wasl^lngton.  D.  C 
ELECTROPHORETIC  STUDES  ON  BACTERIA.   PART 
I.   DESIGN  AND  PERFORMANCE  OF  AN  IMPROVED 
APPARATUS  FOR  ELECTROPHORESIS  BY  THE 
MICROSCOPE  METHOD,  by  R.  A.  Neihof.   Interim 
rept.  15  Aug  60,  Up.  16  refs.   NRL  rept.  5495. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  146  393 

An  improved  apparatus  for  studying  the  electrophoreslB 
of  baaeria  or  other  particulate  matter  by  the  inlcro- 
scope  method  is  described.  A  simplified  and  convenient 
design  is  permlned  by  the  use  of  electrodes  consisting 
V    d  palladium  fall  charged  with  atomic  hydrogen.   In  con- 
^^"«?a8t  to  electrodes  previously  used,  this  system  per- 
mits hl^  current  densities  to  be  passed  without  danger 
of  gassing  or  the  use  of  convection  barriers  to  prevent 
contamination  of  the  experimental  material  with  heavy 
metal  ions.  Temperature  control  and  heat  dissipation 
are  facilitated  by  inunersing  the  apparatus  in  a  water 
thermostat.  The  performance  of  the  apparatus  is  evalu- 
ated with  gelatin-coated  glass  particles,  bacteria,  and 
human  erythcrocytes.   MMrility  measurements  which  are 
sufficiently  precise  and  accurate  for  the  intended 
studies  can  be  readily  obtained.  (Author) 


Anatomy  and  Physiology 


Aerospace  Medical  [Div.  ]  Wright  Air  Development 

[Div.]  Wright -Patter  son  AFB,  Ohio. 
DESIGN  PARAMETERS  FOR  THE  ENGINEERING  OF 
CLOSED  RESPIRATORY  SYSTEMS,  by  Donald  A. 
Keating,  Rept.  on  Equipment  for  LWe  Support  in  Flight 
Operations.  Dec  59,  18p.  21  refs.  WADC  Technical 
rept.  59-766. 
Order  from  OTS  $0. 50  PB  161  963 

Design  data  essential  to  the  engineer  engaged  in  the 
design  of  closed  respiratory  systems  have  been  ccmti- 
plled  in  a  compact  form  for  ready  engineering  refer- 
ence.  The  data  presented  can  be  considered  as  design 
guide  lines  since  man  is  an  ever  changing  mechanism 
and  each  is  different  within  his  species.    Such  data 
have  been  presented  frcxn  an  engineering  viewpoint  to 
form  a  foundation  of  design  requirements  for  closed 
ecological  systems  of  increasing  complexity.  (Author) 


Aerospace  Medical  Div. .  Wright  Air  Development 

Div. .  Wright -Patter  son  AFB,  Ohio. 
VARIATIONS  IN  ABSOLUTE  VISUAL  THRESHOLDS 
DURING  ACCELERATION  STRESS,  by  William  J. 
White.   Rept.  on  Biophysics  of  Acceleration.   Apr  60, 
18p.  7  refs.   WADD  Technical  rept.  60-34. 
Order  from  OTS  $0. 50  PB  171  009 

Measurements  are  reported  on  the  effects  of  moderate 
acceleration  upon  the  absolute  thresholds  of  foveal 
(cone)  and  peripheral  (rod)  vision.  This  experiment 
shows  that  accelerative  stress  has  a  consistent  and 
progressive  effect  on  visual  performance,  this  effect 
being  proportional  to  the  magnitude  of  the  positive 
acceleration.   (Author) 
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Air  Force  Missile  Developbent  Center.  HoUomsn 

APB.  N.  Mex. 
BEHAVIORAL  MEASUREMENTS  ON  ANIMALS  PARTI-* 
CIPATING  IN  SPACE  FLIGHT,  by  Frederick  H. 
Rohles.  Jr.  Mar  60.   I2p.   3  refs.  AFMDC-TN-60-5. 
Order  from  LC  tnl$2.  40.  ph$3.  30  PB  146  972 

This  report  presents  the  hisporical  background  and 
events  leading  up  to  the  establishment  of  the  Compara- 
^tlve  Psychology  Branch  at  the  Aeromedical  Field  Labo- 
ratory.   The  work  being  accomplished  by  this  branch  is 
discussed  together  with  problems  assocUted  with  ob- 
taining behavioral  measures  on  animals  participating 
in  space  flight.    (Author). 


loptttei 


nt  Center,  Holloman 


Air  Force  Missile  Develc 

AFB,  N.  Mex. 
PHYSIOLOaCAL  BASE-UNQ  STUDIES  OF  ZOO- 
LOGICAL SPECIMENS.    PHASE  I:  HEMATOLOGICAL 
VALUES  OF  IMMATURE  CHIMPANZEES,  by  James 
E.  Cook,  Jerry  Fineg.and  Eldon  D.  Miksch.  July  60. 
19p.  7  refs.   AFMDC-TN-60--9. 
Order  from  LC  mi$2. 40.  ph$8. 30  PB  150  235 

The  hematological  findings  fot  17  Immature  chim- 
panzees are  presented.   Thes^  findings  are  compared 
with  human  and  other  chimpaneee  hematological 
values  in  published  literature.   The  blood  cellular 
morphology  and  hematological  values  are  similar  to 
thoee  ai  humans  o(  comparable  age.   The  major 
dissimilarities  are  discussed.   (Author) 


Army  Medical  Research  Lab.  ^  Fan  Knox,  Ky. 
A  REPRESENTATIVE  BIBUOCRAPHY  OF  RESEARCH 
^  J;0!!^-FREQUENCY  MECHANICAL  VIBRATION,  by 
V    H.  SchaeferandR.  G.  Ulmer.   Rept.  on  Psycho- 
physiological Studies.    12  Nov  59.  30p.  188  refs 
Rept.  no.  405;  AD- 228  941. 
Order  from  LC  ml$2. 70,  ph$4L  80  PB  149  768 


Aviation  Medical  Acceleratioti  Lab. .  Naval  Air 

Development  Center.  Johnsvi|le.  Pa 
THE  PHYSIOLOGY  OF  TEMPERATURE  REGULA- 
TION, by  James  D.  Hardy.   Rept.  no.  22  on  Task 
MR005  15-2002.1.   9June60.  299p.  851  refs.  NADC- 
MA-6015 . 
Order  from  LC  mi$11.10.  ph$45.60     PB  150  139 

The  present  repon  is  restricted  to  the  narrower  con- 
siderations d  the  temperature  responses  d  the  homoio- 
therms  and.  more  particularly,  oT  the  usual  labora- 
tory animals  and  of  man .   Even  within  this  limited 
field  there  is  an  enormous  current  literature  and 
more  than  three  thousand  references  were  reviewed 
in  preparation  of  the  material  presented  below    The 
attempt  has  been  to  give  principal  attention  to  the 
literature  since  1952  although  reference  is  made  to 
much  of  the  older  work  for  purposes  of  continuity  and 
clarity.  It  is  not  believed  practical  to  separate 
temperature  regulation  from  ihf  physiological  re- 
sponses to  heat  and  to  cold  and  for  this  reason  the 
present  review  is  divided  into:  (a)  physiological  re- 
sponses to  cold,  (b)  physiologicm  responses  to  heat 
and  (c)  the  physiology  of  tempemture  regulation 


Buffalo  U.,  School  of  Medicine.  N.  Y. 
STUDIES  IN  PULMONARY  PHYSIOLOGY:    CHEMISTRY 
MECHANICS.  AND  CIRCULATION  OF  THE  LUNG,  by  ' 
Hermann  Rahn.   Rept.  on  High- Altitude  Physiology' 
Contracts  AF  33(616)3834  and  AF  33(616)5606.  Apr  60 
162p.  5  refs.  WADD  Technical  rept.  60-1. 
Order  from  OTS  $3.  00  PB  161  984 
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The  scientific  papers  compiled  in  this  report  on  various 
aspects  of  pulmonary  gas  exchange  have  been  divided 
into  the  following  groups:  Cardiovascular- Pulmonary 
Reactions  to  Pressure  Breathing,  Carbon- Dioxide 
Stores  of  the  Body.  Gas  Tension  In  Tissues  and  Bio- 
logical Fluids.  Alveolar- Arterial  Oxygen  Difference 
and  Theoretical  Considerations  of  Pulmonary  Ventila- 
tion. Perfusion  and  Diffusion.    (Author). 


California  U. .  Los  Angeles.  / 

REPETITION  AND  CONFIRMATION  OF  MESSAGES 
RECEIVED  BY  EAR  AND  BY  EYE.  by  Edward  C 
Oarterette  and  Michael  Cole.    Technical  rept.  no    3  on 
Contract  Nonr-233(58).    29  June  59.  29p.    14  refs 
AD- 220  404. 
Order  from  LC  ml$2.  70,  phH  80  PB  147  888 

An  attempt  was  made  to  determine  how  the  auditory 
and  visual  modes  of  reception  compare  over  succes- 
sive repetitions  d  a  message.    The  rating  method  was 
used  to  obtain  operating  characteristics  for  60  hetero- 
geneous words,  and  to  make  specific  comparisons  of 
the  visual  and  auditory  modes  <rf  reception.    The  com- 
parisons made  showed  that  over  successive  repetitions, 
accuracy  ct  reception  is  a  direct  function  of  the  con- 
fidence rating  and  is  relatively  Independent  of  the  in- 
telligibility level.    Neither  do  the  accuracy  of  reception 
or  the  distributions  of  rating  categories  change      \ 
markedly  over  trials.    Both  visual  and  auditory  daw^ 
are  fitted  reasonably  well  by  predictions  made  from 
a  simple  stochastic  model  based  on  the  assumptions 
that  (1)  intelligibility.  (2)  probability  of  a  correct 
acceptance,  and  (3)  probability  of  an  Incorrect  accept- 
ance remain  constant  over  successive  repetitions. 
Results  showed  that  the  concept  of  operating  charac- 
teristic as  used  in  the  reception  of  messages  in  noise 
may  be  extended  to  Include  vision. 

Eye  Research  Foundation,  Bethesda,   Md. 
RETINAL  SENSITIVITY  DURING  PHOTOPIC  ADAP- 
TATION, by  R.  H.  Peckham  and  W.  M.  Hart.  Tech- 
nical rept.  no.   1  on  Contract  Nonr- 2750(00) 
12  Oct  59,  20p.  8  refs.  AD-228  069. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  859 

Retinal  responses  to  measured  levels  of  luminance 
are  reported.   The  stimulus  was  that  erf  repetitive 
short  alternations  of  equal  duration,  above  and  below 
a  c«istant  background  luminance.    The  use  of  this 
stimulus  permitted  an  estimate  of  retinal  sensitivity 
by  recording  the  frequency  of  the  perception  of  scin- 
tillation in  the  stimulus  area. 


Florida  U.  Coll.  of  Medlcinfe.  Gainesville 
INTERACTION  OF  ADRENAL  AND  THYROID  HOR- 
MONES IN  MAINTENANCE  OF  BODY  TEMPERATURE 
OF  RATS  EXPOSED  TO  COLD,  by  Melvin  J.  Freely. 
May  60.   16p.  33  refs.  AFSAM  rept.  60-47: 
AD- 239  977. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  245 


S. 


The  effects  of  cortisone  acetate  and  thyroxine,  admin- 
istered separately  or  in  combination,  on  colonic  cool- 
ing rate  (CCR)  were  studied  in  restrained,  adrenalec- 
tomized  rats  subjected  to  cold  air  (5°C. ).   Thyroxine 
alone  at  5.  0  pg.  /day  reduced  the  rapid  CCR  of  ad- 
renalectomized  rats  but  failed  to  return  it  to  that  of 
8ham-c^)erated  rats.    Cortisone  acetate  alone  at  1.  0 
mg.  /day  also  reduced  CCR  but  failed  to  return  it  to 
that  of  sham-operated  rats.    Administration  of  5.  Opg. 
thyroxine  per  day  simultaneously  with  2.  0  to  2.  5  mg. 
cortisone  acetate  returned  CCR  to  that  of  sham- oper- 
ated rats.    However,  CCR  of  rats  given  2.  5  jig.    thy- 
roxine and  cortisone  dally  failed  to  return  to  that  of 
sham- operated  rats.    Simultaneous  administration  of 
cortisone  acetate  with  graded  doses  of  thyroid- stimu- 
lating hormone  (TSH)  resulted  in  a  greater  reduction 
of  CCR  than  with  either  treatment  alone.    With  re- 
spect to  CCR,  cortisone  acetate  did  not  appear  to  In- 
terfere either  with  thyroid  gland  respKjnse  to  TSH  ad- 
ministration or  to  tissue  utilization  of  thyroxine. 
(Author). 

\ 

Jefferson  Medical  Coll.  ,  Philadelphia.  Pa. 
HORMONAL  AND  NERVOUS  FACTORS  IN  THE 
RAT'S  TOLERANCE  TO  REDUCED  BAROMETRIC 
PRESSURE,  byD.  A.  DeBias  andK.  E.  Paschkis  . 
May  60.  lip.  11  refs.  AFSAM  Rept.  no.  60-58. 
Order  from  LC  mi$2.40,  ph$3.30         PB  150  206 

The  effects  of  neuropharmacologic  agents  on  the 
tolerance  of  adrenalectomized  rats  to  a  barometric 
pressure  of  249  mm  Hg  (equivalent  to  an  altitude  of 
27,800  feet)  for  a  period  of  6  hours  were  studied. 
Dibenamine.  antrenyl.  pendiomide  ditartrate.  thora- 
zlne,  and  amphetamine  did  not  improve  the  animals' 
tolerance.  The  survival  time  of  adrenalectomized- 
thyroidectomized  rats  was  significantly  increased 
(from  2.7  hours  to  5.7  hours)  by  a  dose  of  Cortisol 
sodium  succinate  which  falls  to  prolong  survival  of 
the  adrenalectomized  animal.   Some  of  the  neuro- 
pharmacologic agents  used  have  previously  been  found 
effective  in  other  forms  of  stress  .  (Authof) 


Life  Support  Systems  Lab. .  Wright  Air  Development 

Div.  ,  Wright -Patter  son  AFB,  Ohio. 
CLOSED  CIRCUIT  RESPIRATORY  SYSTEMS   SYM- 
POSIUM.   Rept.  on  Equipment  for  Life  Support  on 
Astronautical  Operation.    Aug  60,  470p.   164  refs. 
WADD  Technical  rept.  60-574. 
Order  from  OTS  J6.  00  PB  161  988 

This  report  presents  various  papers  concerning  Closed 
Circuit  Respiratory  Systems.    Papers  include  those 
presented  or  submitted  by  various  contractors,  and 
Governmental  Agencies.    The  specific  areas  which  are 
presented  Include  (a)  concentration  of  expired  carbon 
dioxide  gas  (b)  concentration  of  expired  water  vapor 
(c)  decomposition  of  carbon  dioxide  recovering  all  use- 
ful fractions,  especially  all  useable  oxygen  for  breath- 
ing purposes  (d)  decomposition  of  water  yielding 
breathing  oxygen  and  useful  hydrogen  (e)  complete  and 
continuous  miniaturized  instrumentation  for  a  closed 
circuit  breathing  system.    The  papers  represent  the 
most  advanced  sute  of  the  art  which  is  known  to  this 
Division  in  the  related  fields  as  determined  by  the 
representation  and  participation  of  such  a  universal 
group  of  representatives  in  the  field  of  closed  circuit 
breathing  system.    (Author)  ^3 


Navy  Experimental  Diving  Unit,  Naval  We£4x>ns 

Plant,  Washington,  D.  C. 
AN  EVALUATION  OF  THE  EQUIVALENT  AIR  DEPTH 
THEORY,  by  J.  A.   Logan.  28  July  60.   16p.  9  refs.   Re- 
search rept.   1-61. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  274 

U.  S.  Navy  divers  performed  working  dives  on  air  and 
on  nitrogen -oxygen  mixtures  other  than  air  with  equiv- 
alent partial  pressures  of  nitrogen.    Results  of  these 
dives  were  then  scored  in  three  manners.    Inspection 
of  the  data  revealed  a  difference  in  the  scores,  the 
dives  on  the  nitrogen- oxygen  mixtures  appearing  tojiro" 
duce  higher  scores  than  those  on  air.    Statistical  anal- 
ysis, however,  failed  to  demonstrate  any  significant 
differences  between  the  scores  of  the  various  compa- 
rable dives.  It  was  concluded  that  the  mixed  gas  decom- 
pression system  now  in  use  is  adeqiiate  for  decompres- 
sion.   This  experiment  supports  the  view  that  oxygen 
does  have  some  effect  on  the  decompression  problem, 
however,  it  is  slight  and  statistical  significance  could 
not  be  demonstrated.    (Author). 


Navy  Exfjerimental  Diving  Unit,  Naval  Weapons 

Plant,  Washington,  D  C. 
PERFORMANCE  IMPAIRMENT  AS  A  FUNCTION  OF 
NITROGEN  NARCOSIS,  by  R.  J.   KlessUng  and 
C.  H.  Maag.   1  June  60,  25p.  25  refs.   Research  rept. 
3-30. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  273 

Navy  divers  individually  performed  air  dives  in  a  high 
pressure  chamber  for  40  minutes  at  a  simulated  depth 
of  100  feet.    Each  experimental  session  consisted  erf 
three  phases:  a  measure  of  performance  on  choice  re- 
action time,  motor  coordination,  and  conceptual  rea- 
soning at  sea  level  in  the  chamber*  three  12  minute 
periods  at  a  pressure  equivalent  of  100  feet  of  sea 
water,  during  which  equal  time  was  allocated  to  each 
of  the  three  tests;  and  a  final  measure  during  the  de- 
con^n-ession  stop  at  10  feet.    All  subjects  had  been 
trained  to  plateau  level  of  performance  before  the  ex- 
periment proper  had  begun.    Statistically  significant 
decreases  in  performance  for  all  subjects  on  all  tests 
were  found,  with  the  greatest  decrement  occurring  on 
the  reasoning  test,  least  on  motor  coordination.    De- 
creased performance  occurred  as  the  pressure  In- 
creased and  remained  relatively  constant  with  duration 
of  exposure.    (Author). 


School  of  Aviation  Medicine,  Brooks  AFB.  Tex. 
EXTENDING  THE  RANGE  OF  THE  CARTESIAN 
DIVER,  by  Harold  L.  Bitter,  W.  O.  Baentsch,  and 
Bruce  E.  Jacobson.    Aug  60,  Sp.  3  refs.    Repc. 
no.  60-67. 
Order  from  LC  ml$L  80,  ph$l.  80  PB  ISO  203 

A  modified  Cartesian  diver  was  designed  and  fabricated 
in  an  effort  to  obtain  accurate  tissue  respiration  re- 
sults In  an  area  not  previously  covered  by  the  Cartesian 
diver  technlc.    The  resulting  apparatus  allows  greater 
range  in  biologic  sample  size,  is  easier  to  load,  and 
requires  less  accessory  equipment  —  resulting  In  less 
chance  for  sample  contamination.    (Author) 


Biocherjiistry 


Arctic  Aeromedlcal  Lab.  ]  Ladd  AFB,  Alaska 
OBSERVATIONS  ON  THE  BIOCHEMICAL  BASIS  OF 
CHEMICAL  THERMOGENHSIS  IN  THE  COLD- 
ACCUMATED  RAT.  by  Robert  E.  Beyer  (Tufts  U 
Sch<»l  rf  Medicine).    Apr  60.  lOp.  26  refs.    AAL- 
TN-60-6. 

Order  from  LC  mi$  1 .  80.  pW  1 .  80  PB  150  026 

Several  mechanisms  concerning  the  increased  ther- 
mogenesis  resulting  from  exposure  of  the  laboratory 
rat  to  a  cold  environment  are  discussed.    It  is  postu- 
lated that  adrenal  meduUarv  hormones  mediate  an 
increase  in  the  efficiency  of  mitochondrial  oxidative 
phosphorylation,  and  thus  provide  adequate  adenosine 
triphosphate  for  accelerated  muscular  activity  durintr 
the  Initial  stage  of  cold  acclimation.  The  second,  or 
chemical,  phase  o^  increased  thermogenesis  may  be 
accounted  for  by  a  lowering  of  mitochondrial  respira- 
tory control  in  the  electron  ta-ansport  chain.   The 
possible  meditation  thyroid  f^ormone  is  also  dis- 
cussed.   (Author) 


r^^l  Medical  Research  L4b. .  Fart  Knox.  Ky. 
CARBOHYDRATES  OF  HUMAN  AND  BOVINE 
PLATELETS,  by  E.  E.  Woodelde  and  W.  Kocholaty 
Kept,  on  Biological  and  Medical  Aspeas  at  lonlzinji 

AS*2a°935^  ^^^''  ^^-  ^'''^''-    ^^^-  "°-  ^^^• 
Order  from  LC  mi$2. 40.  ph|3. 30  PB  149  767 

Average  values  for  the  total  carbohydrate  content  at 
human  and  bovine  platelets  were  8. 4%  and  8. 77Sf;  of 
the  dry  weight,  reapectively.   On  a  dry  weight  basis 
human  platelets  were  calculated  to  be  approximately 
ooe-thlrd  larger  than  bovine  platelets.   By  chemical 
and  chromatographic  analysis,  glucoee,  galactose 
mannoee,  fucoee,  ribose,  glucosamine,  galactosa- 
mine^  glucuronic  acid,  and  sialic  acid  were  detected 
in  both  human  and  bovine  platelets.  Glucose  and  ribose 
were  found  to  be  the  only  monomers  present  in  the  5% 
mchloroacetlc  acid  (TCA)  soluble  fractions  of  both 
human  and  bovine  platelets.   The  TCA  insoluble  resl- 
^lecontalned  glucose,  galactose,  mannose,  fucose. 
rlboee,  glucuronic  acid,  glucosamine,  galaaosamine, 
and  Biallc  add.  The  acid  mucopolysaccharide  fraction 
ct  both  human  and  bovine  platelets  contained  galac- 
tosamlne  and  glucuronic  acid  monwners  as  well  as 
^aoee,  glucoee  and  ribose.   Glycogen  was  found  in 
both  human  and  bovine  platelets.  Total  glycogen  was 
extracted  by  5%  TCA  from  soaorated  human  and  bovine 
platelet*;  however,  subsequent  ethanol  precipitation  of 
the  glycogen  was  Incomplete.   In  contrast.  305^  potas- 
sium hydroxide  extraction  followed  by  ethanol  precipi- 
tation resulted  In  complete  recoveries  of  the  glycogen. 
Variations  in  both  toul  bexoso  and  glycogen  contents 
existed  in  both  human  and  bovine  platelets.   These 
varlaUons  were  partially  dependent  on  the  length  of 
storage  (rf  the  platelets  in  whole  blood  or  in  0. 85% 
sodium  chloride  after  separation  from  whole  blood. 
(Author) 
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Uege  U.  (Belgium). 
ISOTOPE  STUDIES  ON  BONE  SALTS,  by  Marcel  J 
Dallemagne  and  Leon  Richelle.  June  60.  18p.  54  refs 
Aeromedical  Reviews  1-60. 
Order  from  LC  miJ2. 40,  phJ3. 30  PB  150  204 

The  principal  purpose  d  this  study  is  to  define  bone 
and  tooth  salts.   The  main  conclusions  drawn  are  as 
follows:  Bone  and  dentin  mineral  isolated  from  the 
organic  matrix  and  studied  by  means  at  isotope 
method  behave  just  as  hydrated  synthetic  phosphates 
Synthetically,  compounds  closely  approximating  bone 
demin.  or  cementum  may  be  precipitated  under  weU- 
defined  conditions.   However,  the  chemical  composi- 
tion of  the  biologic  and  the  synthetic  compounds  is  not 
absolutely  the  same,  since  these  phosphates  do  not 
arise  in  a  Uquid  phase  with  the  same  composition  as 
fluids  circulating  in  bone. 


Naval  Radiological  Defense  Lab ..  San  Francisco 
Calif. 

INHIBITION  OF  DNA  SYNTHESS  BY  SODIUM  IONS 
by  E.  R.  Walwlck  and  R.  K.  Main.    12  May  59.  8p     ' 

I  Tcv^?^;  ^^^^'^^  *"^  development  technical  rept . 
USNRDL-TR-319;  AD-218  929. 

Order  from  LC  mi  J  1.80.  ph$  1.80         PB  147  613 

Studies  concerning  the  synthesis  of  DNA  in  a  readily 
available  and  controllable  in  vitro  system  were  initi- 
ated. A  reliable  method  of  measuring  tritiated  thymi- 
dine incorporation  into  DNA.  as  detected  by  a  liquid 
scintiUation  counting  technique,  was  devised  and 
tested.  It  was  found  that  sodium  ions  at  concentra- 
tions within  physiological  limits  and  in  the  presence 
of  optimal  amounts  of  Mg^  +  ions  markedly  inhibit 
DNA  synthesis. 


University  of  Southern  California.  School  of 
Medicine.  Los  Angeles. 
STORAGE  AND  METABOLISM  OF  FED  CARBOHY- 

Pr'J^^t^  ^'"^if  ?o  ^"""y-   ^^'-  °"  Contract  AF 
18^600)567.  Nov  57.  32p.  6  refs.  Technical  note  AAL- 
lN-57-46.  :^ 

Order  from  LC  mi$3. 00.  ph$6.  30  PB  150  023 

The  24-hour- fed  rats  had.  on  the  average,  the  equiva- 
lent of  2.  5  grams  glucose  deposited  as  body  fat.    How- 
ever, each  gram  of  glucose  converted  to  fat  requires 
Uie  expenditure  of  an  additional  0.  27  grams  glucose  to 
effect  the  conversion.    In  other  words  the  fat  that  con- 
tains the  amount  of  carbon  that  is  in  one  gram  of  glu- 
cose is  isocaloric  with  1.  27  grams  glucose.    The  2  5 
grams  of  glucose  deposited  as  body  fat  represents  the 
amount  of  energy  contained  in  3.  1  grams  glucose.  This 
18  equivalent  to  12.  8  calories.    The  expected  caloric 
requirement  for  these  rats  would  be  about  21  calories 
per  day     Carcass  fat  therefore  accounts  for  about  605; 
of  stored  carbohydrate.  (Author). 

Uppsala  U.  (Sweden). 
WVESTIGATION  OF  THE  METOODS  FOR  SEPARAT- 
WG  BIOLOGICALLY  AND  MEDICALLY  IMPORTANT 
SUBSTANCES  OF  LARGE  MOLECULAR  WEIGHT 
by  A.   Tlsellus.    Final  technical  rept.  no.  2  on  Con'- 
tractDA91-591-EUC-1025.    30  May  60.  61p.  21  refs. 
Order  from  LC  mi$3.  90,  ph$10.  80         PB  149  428 


Contents: 

Development  of  zone  electrophoresis 
Zone  electrophoresis  in  packed  vertical  columns 

and  in  gels 
Zone  electrophoresis  in  gel  susp)ensions 
Free  zone  electrophoresis  in  a  revolving  tube 

Fractionation  of  particles  and  macromolecules  of 
biological  origin  using  liquid  two-phase  systems 
Fractionation  of  particles  utilizing  stratification  by 
density  in  packed  semi- solid  centrifugal  sediments 

Methodological  studies  of  protein  chromatography 

Botany 


California  Forest  and  Range  Experiment  Station. 

Berkeley. 
CROWN  CHARACTERISTICS  OF  SEVERAL  CONIFER 
OUS  TREE  SPECIES:   RELATIONS  BETWEEN  WEIGHT 
OF  CROWN,    BRANCHWOOD  AND  FOLIAGE,    AND 
STEM  DIAMETER,  by  Theordore  G.   Storey. 
W.   L.   Fons,  and  F.  M.   Sauer.    Interim  technical  rept. 
Aug  55.  91p.   26  refs.  AFSWP-416. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  675 

This  report  released  for  sale  to  the  public  11  dbt  60. 

Prediction  of  wind  breakage  and  uprooting  in  tree  stands 
requires  information  on  weight  of  dry  crown,  branch- 
wood,  and  foliage.    An  experimental  program  started  in 
1951  has  led  to  a  number  of  generalized  relations  by 
which  these  crown  characteristics  can  be  determined 
with  good  accuracy  over  a  wide  range  of  tree  diameters, 
species,  and  species  groups. 


University  ColL  ,  Galway  (Eire). 
THE  STRUCTURE  OF  THE  PHYCOBILINS.    Final  rept. 
for  1  Mar  59-29  Feb  60  on  Contract  DA  91-591 -EUC- 
1071.    [1960]  16p. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  434 

A  chemical  study  of  the  algal  chromoproteins,  phyco- 
erythrins  and  phycocyanins  was  undertaken.    Represen^ 
ativesof  the  various  types  of  chromoproteins  were  iso- 
lated from  red  algae,  blue-green  algae  andcrypto- 
monads.    The  water- soluble  chromoproteins  were  puri- 
fied by  ammonium  sulphate  fractionation  and/or  by 
column  chromatography.    Paper  chromatograp>hic  anal- 
yses of  hydrolysed  chromoproteins  revealed  the  pres- 
ence of  all  the  common  amino  acids.    A  feature  of  all 
the  proteins  examined  was  the  preponderance  of  di- 
carboxylic  over  basic  amino  acids  and  their  high  alanine 
and  leucine  contents.    N-  and  C- terminal  groups  of 
the  chromoproteins  were  determined  quantitatively, 
using  a  variety  of  methods.    Approximately  20  terminal 
groups  of  both  types  per  molecular  weight  unit  of  phy- 
coerythrins  and  phycocyanins  were  found.    The  chro- 
mophores  (phycobilins)  of  these  chromoproteins  are 
related  to  the  bile  pigments.    The  chromc^hore- protein 
attachment  was  investigated  in  a  number  of  cases. 
Previous  evidence  indicated  that  a  peptide  linkage 
joined  the  chromcphore  to  the  protein,  but  that  a  sec- 
ond labile  bond  was  also  involved.    The  t-aminogroup 
of  lysine  does  not  appear  to  participate  in  peptide- 
bond  formation  in  R-  phycoerythrin,  as  all  those 
groups  were  found  to  be  free. 


Medical  Specialties  and  Equipment 


Arctic  Aeromedical  Lab.  ,   Ladd  AFB,  Alaska. 
DROPPABLE,  AUSTERE  MEDICAL  FACILITY,  by 
Norman  C.  Van  Tassel.    July  57,  36p.   Technical  note 
AAL-TN-57-22. 
Order  from  LC  mi $3.  00.  ph$6.  30  PB  150  021 

This  report  describes  an  Austere  Medical  Facility  de- 
veloped to  furnish  paramedical  personnel  with  air- 
droppable  supplies  and  equipment  to  care  for  and  main- 
tain 10  casualties  for  10  days  under  Arctic  and  sub- 
arctic field  conditions.    In  the  severe  environment  of 
these  regions,  it  is  usually  not  feasible  to  render  de- 
finitive medical  treatment  in  the  field,  and  the  facility 
is  intended  only  to  aid  in  maintaining  life  and  to  mini- 
mize suffering  until  evacuation  can  be  accomplished. 
Most  of  the  supplies  and  equipment  used  are  standard 
Air  Force  items.    The  facility  is  packaged  to  allow  air- 
drop from  cargo  type  aircraft  and  designed  so  that  it 
can  be  operational  within  approximately  1  hour  after 
arrival  over  the  drop  zone.   It  has  been  tested  and  found 
to  be  satisfactory  for  use  on  snow  covered  terrain  and  on 
sea  ice.    (Author) 


Arctic  Aeromedical  Lab.  ,  Ladd  AFB,  Alaska. 
PACKAGING  FREEZABLE  EMERGENCY  KIT  ITEMS, 
by  John  D.   Fulton  and  Jack  D.   Douglas.    Mar  60,    15p. 
2  refs.    Technical  note  AAL-TN-60-2. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  025 

It  is  considered  that  the  most  practical  approach  for 
providing  suitable  insulated  containers  would  be  to  pro- 
cure molded  styrene  foam  shells,  with  a  suitable  in- 
side volume,  which  would  fit  into  a  standard,  medical 
kit  chest.    Prc^r  containers  could  be  provided  at  mini- 
mum cost  by  this  method.    Based  upon  lists  of  the  vari- 
ous emergency  kit  items  provided  by  representative 
hospitals  within  the  AAC,  the  required  number  and  size 
of  the  containers  recommended  for  each  type  of  kit  are 
shown. 


Pathology 


Army  Chemical  Corps.  ,   Fort  Detrick,  Md. 
GRAPHIC  SUMMARY  OF  SELECTED  INFECTIOUS 
DISEASES.  byPhebeW.  Summers.  Second  edition,  196a 
65p.   [Pub.    132] 
Order  from  LC  mi$3.  90,  phJlO.  80  PB  150  236 

The  purpose  of  the  Graphic  Summary  is  to  tabulate  for 
quick  reference  salient  points  about  selected  diseases 
which  may  be  of  significance  to  the  health  of  the  public 
in  the  event  of  biological  warfare  attack  either  directly 
on  man  or  indirectly  on  his  animal  protein  food  supply. 
This  second  edition  brings  information  more  up-to-date 
and  presents  data  more  completely  and,   it  is  hoped, 
more  logically. 
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Army  Chemical  Warfare 


Army  Chemical 


I 


r. , 

A  PRIMARY  PULMONARY  iNfEOPLASM  IN  THE 
GOAT,  by  Erwin  G.  Pearsoti.   May  60,  15p.  13  refs 
CWLR- 2397;  AD- 239  306.  o  f^ia. 

Order  from  LC  mi$2.40,  ph$3.30  PB  149  906 

A  type  of  pulmonary  tumor  (ound  occasionally  in 
Angora  goats  is  reported,   the  tumor  is  composed  of 
nests  of  squamous  cells  grooving  in  a  small  amount  of 
conneaive  tissue  stroma,   the  tumor  arises  from 
metaplastic  bronchial  epithejlium.   The  neoplasm 
shows  no  definite  signs  of  malignancy,  and  is  con- 
sidered to  be  a  benign  papillpma.   (Author) 


llpr 


Chemisches  Institut.  Marbiirg  (West  Germany) 
SEROLOGY  OF  DNA,  by  H.fwitzel.    Final  rept.'  for 
15  Jan  59-15  Jan  60  on  Contract  DA  91 -591 -EUC- 1043 
11960]  14p.  I 

Order  from  LC  mi$2.40,  ph|3.30  PB  149  338 

The  purpose  of  this  program  was:  (1)  to  define  more 
closely  the  anti-DNA  (desoxyribonucleic-acid)  reac- 
tions which  can  be  detected  i<i  about  two  thirds  of  the 
patients  suffering  from  systehiic  lupus  erythematosus; 
(2)  to  study  clinically  and  serologically  patients  suf- 
fering from  systemic  lupus  erythematosus. 


School  of  Aviation  Medicine    o. 
HUMAN  CARDIOACCELERA  TV 
HYPOXIA  IN  COMBINATION 
Hale.   Sep  59,  14p.   7  refs.   R 
Order  from  LC  mi$2.  40, 


phJ3 


Brooks  AFB.  Tex. 
E  RESPONSES  TO 
'  ^'ITH  HEAT,  by  Henry  B. 
60-14;  AD-229  899. 
30  PB  150  283 


<pt. 


The  effects  of  high  ambient 
responses  to  moderate  reduc 
were  determined  in  healthy  h 
temperature  approximating  5^ 
lent  to  that  at  14,000  or  18,0(0 
the  subjects  showed  intensified 
experienced  marked  bradycarj 
syncope).  Both  kinds  of  resporse 
precautions  should  be  taken  ir 
avoid  the  occurrence  of  even 
when  ambient  temperature  is 


Pharmacology  anc 


Army  Chemical  Research  _. 

Army  Chemical  Center,  Md 
THE  PROTECTIVE  ACTION  ^ 
AND  2-PAM  LACTATE  ALOh, 
AGAINST  GB  VAPOR  IN  DOG$ 
Alvin  I .  Goodman  and  others 
CRDLR-3021. 
Order  from  LC  mi$2.40,  ph$3 


P2S  and  2-PAM  lactate  admin, 
of  30  to  75  mg/kg  2 . 5  to  4  hou 
exposures  to  GB  vapor  (6  to  9 
protection  to  dogs  when  su 


te  mperature  on  heart  rate 
I  ions  in  oxygen  pressure 
man  males.    With  air 
C.  ,  and  hypoxia  equiva- 
feet  altitude,   most  of 
responses;  but  several 
ia  and  syncope  (or  near 

indicate  that  special 
flying  operations  to 
I  nild  degrees  of  hypoxia 
relatively  high.  (Author). 


Toxicology 


an  1  Development  Labs  . , 

OF  THE  OXIMES  P2S 
E  OR  AS  ADJUNCTS 
•  •  by  James  W.  Crook, 
July  60,  15p.  6  refs. 

30         PB  150  223 


is 


IS 


tered  orally  in  doses 
prior  to  lethal 
l|,Ct50's)  offer  effective 
pported  by  an  intramuscular 


dose  of  atropine  (5  mg/kg)  within  I  minute  after  ex- 
posure.   Neither  of  the  oximes  is  effective  treatment 
when  given  alone.   2-PAM  lactate  and  atropine  mix- 
tures given  intravenously  to  dogs    1  minute  after  a 
•lethal  exposure  to  GB  vapor  also  offer  adequate  pro- 
tection. Intramuscular  administration  of  this  mixture 
is  ineffective. 


Atmy  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
LIST  OF   REPORTS  PUBLISHED  UNDER  THE 
HEALTH  HAZARDS  OF  MILITARY  CHEMICALS  PRO- 
GRAM TO  1  MAY  1957.    30  July  57,   15p.  146  refs. 
CWL  Special  pub.  2-1. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  546 

This  report  released  for  sale  to  the  public  11  Oct  60. 

Reports  ^re  listed  under:  Acetylene  derivatives; 
ammonia;  aniline;  boron  compounds;  cleaning  agents; 
clothing  impregnating  agents;  epoxides;  fluorine  com- 
pounds; furfuryl  alcohol;  halogenated  hydrocarbons 
(fire  extinguishants);  hydraulic  and  lubricating  fluids- 
hydrazine  and  derivatives;  hydrogen  peroxide;  mercap- 
tans;  nitric  acid;  nitro  compounds,  nitrites  and  nitrates- 
perchlorates;  tetrazoles;  general. 


Army  Chemical  Warfare  Labs. ,  Army  Chemical 

Center,  Md. 
PULMONARY  AND  CARDIOVASCULAR  EFFECTS 
OF  SARIN  IN  TREATED  DOGS,  by  Glenn  D.  Lubash, 
Irwin  Gribetz,  and  Rudolph  P.  Johnson.   June  60    19d 
20refs.   CWLR-2389;  AD-239  153. 
Order  from  LC  mi$2. 40,  ph$3. 30  PB  149  970 

Peripheral  vascular  collapse  is  an  important  cause  of 
death,  despite  therapy  with  atropine  and  artificial 
respiration,  after  enormous  doses  of  ChE  inhibitors. 
Sarin  was  used  to  induce  hypotension  in  dogs.    Blood 
pressure  was  maintained  despite  injections  as  large 
as  500  LDSO's  when  artificial  respiration  and  atropine 
were  used,    fntravenous  atropine  reversed  elevated 
tracheal  pressures  and  heartblock.   Metaraminol 
norepinephrine,  and  molar  sodium  lactate  adminis- 
tered after  atropine  and  artificial  respiration  pro- 
duced no  satisfactory  responses  in  hypotensive  (and 
hypoxic)  animals.    Normotensive  animals  given 
metaraminol  had  significant  complications  with  rise 
in  blood  pressure.   The  value  of  treatment  with 
atropine  and  artificial  respiration  is  re -emphasized. 
(Author) 


Army  Chemical 
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[Army]  Chemical  [Warfare]  Labs 

Center,  Md . 

THE   RABBIT  AND  RAT  AS  TEST  ANIMALS  FOR 
SCREENING  CANDIDATE  FOR  TREATING  NERVE 
GAS  POISONING,  by  J.  H.  Wills,  G.  E.  Groblewski. 
and  L.  M.  Somers  .  June  54,  declassified  9  June  60 
12p.  Medical  Labs.  Research  rept.  no.  289 
Order  from  LC  mi$2.40,  ph$3.30         PB  150  123 

Parallel  assays  of  the  comparative  prophylactic 
potencies  in  GB  poisoning  of  a  series  of  9  atropine- 
mimetic  compounds  in  the  rabbit  and  the  rat  yielded  a 
coefficient  of  rank  correlation  of  -^0.71 .   A  similar 
comparison  of  7  bis -quaternary,  ganglionic -blocking 
drugs  .  administered  as  adjuncts  to  atropine,  yielded 
a  coefficient  of  rank  correlation  of  +0.11 


li 


Ohio  State  U.   Research  Foundation,  Columbus. 
CARDIO- RESPIRATORY  RESPONSES  TO  ENVIRON- 
MENTAL STRESS,  by  Fred  A.  Hitchcock.  Final  rept. 
on  Contract  DA  49-007-MD-189.  June  59,  81p.62refs. 
Rept.  no.  479;  AD-226  852. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  149  999 

The  first  two  portions  of  this  report  deal  with  the 
cardio-respiratory  effects  of  carbon  monoxide  inha- 
lation in  the  anesthetized  dog.    Section  one  involves  a 
study  of  the  adaptive  responses  to  sublethal  concen- 
trations of  carbon  monoxide.   Here  emf)hasis  was 
placed  on  the  pulmonary  ventilation  and  its  regulation 
and  related  changes  in  blood  gas  tensions  and  acid- 
base  balance.    Section  two  deals  with  the  cardio- 
respiratory events  preceding  death  due  to  inhalation 
of  lethal  concentrations  of  carbon  monoxide.    In  this 
phase  major  interest  was  with  respect  to  cardiac  out- 
put, blood  pressure,  peripheral  resistance,  and  pul- 
monary ventilation.    A  characteristic  pattern  of  pe- 
ripheral collapse,  hypotension,  and  decline  in 
cardiac  Output  preceded  by  irregular  respiration  was 
observed.    The  abruptness  at  the  final  hemodynamic 
collapse  was  striking.    The  third  and  last  section  of 
this  report  describes  preliminary  investigation  into 
the  problem  of  distribution  erf  inspired  air  among  the 
pulmonary  alveoli.    A  theoretical  equation  is  derived 
describing  the  decline  in  alveolar  nitrogen  concen- 
tration following  inhalation  of  oxygen  where  the  oxy- 
gen mixed  homogeneously  with  the  functional  residual 
air.    An  "efficiency  index"  based  on  the  ratio  erf  the 
observed  decrement  in  alveolar  nitrogen  concent j-a  - 
tion  to  the  theoretical  decrement  was  then  developed. 
Data  obtained  on  normal  human  subjects  indicated 
considerable  variation  in  pulmonary  "mixing  effi- 
ciency" from  breath  to  breath.    (Author) 


Radiobiology 


Public  Health  Service,  Washington,  D.  C. 
RADIOLOGICAL  HEALTH  DATA.    VOLUME  I,   NO.  6. 
Monthly  rept.   Sep  60,  61p.   2  refs. 
Order  from  OTS  $0.  50,   $3.  00/6  mos.       PB  161  371-6 

Contents:  t 

Sect.  1.   Milk:  Public  Health  Service  milk  monitoring 
network;  stronium-90  in  Canadian  dried  milk 
products 

Sect.  2.    Air:  Public  Health  Service  radiation  surveil- 
lance network;  data  on  radioactivity  in  air  (May  60) 

Sect.  3.    Water:  Public  Health  Service  national  water 
quality  network;  monitoring  of  water  supplies  around 
the  Nevada  Test  Site  Qan-Feb  60,   and  Mar-Apr  60) 

Sect.  4.   Other  data:  external  gamma;  fexxl;  analytical 
reference  service 

(See  also  PB  161  371-5) 


Radiobiological  Lab.,  U.  of  Texas,  Austin. 
LIQUID  SCINTILLATOR  BETA  COUNTING  OF  IRON- 
59  IN  CLEAR  AND  COLORED  SYSTEMS,  by  Thomas 
P.  Lefflngwell,  Robert  W.  Reiss,  and  George  S. 
Melville.   Mai  60,  Up.  14  refs.   A F SAM  rept.  60-15. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  081 


National  Bureau  of  Standards  Fe59ci3  was  employed  in 
model  systems  to  quantitate  liquid  scintillator  beta 
counting  of  Fe59.   in  systems  which  contain  a  colored 
iron-orthophenanthroline  chelate,  decline  in  counting 
efficiency  is  a  linear  function  of  color  density  for  the 
concentration  gradient  investigated.   However,  presence 
of  the  colored  chelate  causes  an  increased  photon  yield 
relative  to  the  corresponding  visibly  colorless  sample. 
The  enhanced  photon  yield  elevates  the  entire  coinci- 
dence counting  efficiency  curve  by  approximately  6  per- 
cent.  The  enhancement  phenomenon  is  (1)  chelate  con- 
centration dependent,  (2)  beta  particle  energy  depend- 
ent, (3)  at  its  maximum  at  the  emission  peak  of  the 
scintillators  in  the  counting  system  employed.  (4)  ef- 
fected only  in  the  presence  of  the  scintillators,  and  (5) 
gamma  ray  independent.   (Author)  (See  also  PB  138  120) 


School  of  Aviation  Medicine,   Brooks  AFB,   Tex. 
THE  EFFECTS  FROM  MASSIVE  DOSES  OF  HIGH 
DOSE  RATE  GAMMA  RADIATION  ON  MONKEYS, 
by  John  E.   Pickering,   Wright  H.   Langham,  and 
Walter  A.   Rambach.    [1959]  415p.   132  refs.    Rept. 
60-57. 
Order  from  LC  mi$ll.  10,  ph$62. 10        PB  150  220 

Twenty-eight  thousand  curies  of  an  equilibrium  mix- 
ture of  Ba-Lal'*0  were  used  to  expose  groups  of 
Macaca  rhesus  to  radiation  doses  of  from  880  to 
40,  000  r  at  a  dose  rate  of  1,  000  r/min.    Survival  time 
varied  inversely  with  the  total  delivered  dose,  although 
there  is  a  dose  range  in  which  survival  time  is  inde- 
pendent of  total  dose.    Cinematography  shows  alternat- 
ing periods  of  almost  complete  incapacitation  and 
partial  recovery.    Measurable  hematological  changes 
can  be  produced  as  early  as  5  min  after  the  start  of 
radiation  at  1.000  r/min.  maximal  effects  can  be 
reached  within  10  to  20  min.  and  some  recovery  can 
occur  even  while  additional  radiation  exposure  is  con- 
tinued.   Rhesus  monkeys  demonstrate  (a)  accelerated 
respiration  rate  at  all  radiation  doses  except  the 

1.  000-r,  (b)  increased  tidal  volume  with  1.  000-r  and 

2,  500-r  doses  and  a  decrease  with  larger  doses, 
(c)  no  significant  changes  in  the  respiratory  minute 
volume  with  1,  000  r,  a  marked  increase  with  2.  500  r. 
and  a  progressive  decrease  with  dose  with  larger  ra- 
diation doses,  and  (d)  a  slightly  elevated  oxygen 
consumption  rate  with  1,000  r,  no  significant  change 
with  2,  500  r  and  a  suppression  with  the  larger  doses. 
Blcxxj  lactate  levels  increase  immediately  following 
exposures,  and  blood  pyruvate  increases  at  the  higher 
doses.    Ocular  changes  occur  only  if  the  eyes  have 
been  irradiated  directly.    Acute  cytologic  effects 
were  less  conspicuous  in  monkeys  exposed  to  mixed 
neutron  and  gamma  irradiation  than  in  animals  re- 
ceiving comparable  doses  of  irradiation  from  a  pure 
gamma  source.    There  is  a  reversal  in  the  degree  of 
biologic  response  within  a  fixed  time  interval,  as 
judged  by  the  extent  erf  cellular  destruction. 


Tracerlab.  Inc.  ,  Waltham.  Mass. 
[TABLE  OF  CARBON- 14  RADIOACTIVITY  MEASURE- 
MENTS ON  SAMPLES  OF  PLANT  EXTRACTS].  Final 
rept.  for  1  Sep-31  Dec  57.  AD-213  157. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  150  124 
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The  results  are  tabulated  ol  carbon- 14  radioactivity 
measurements  on  samples  <if  plant  extracts  obtained 
from  plants  treated  with  carbon- 14  labeled  compounds. 
Analysis  of  each  sample  wa  !  performed  by  combustion 
of  all  or  a  portion  of  the  plant  material  to  C^'*02.  dis- 
tillation and  purification  of   he  gas  before  its  introduc- 
tion into  an  ionization  cham  >er,  and  counting  of  the  gas 


using  a  Lindemann-Ryerson 


ol 


Walter  Reed  Army  Inst 

D.   C. 
THE  DETERMINATION  OF 
ITED  RADIOACTIVE 
LESE  PEOPLE  BY 
Kent  T.   Woodward,   Ariel  G 
[1960]  19p.    11  refs.    DASA- 
Order  from  OTS  $0.  50 


INTERNALLY  DEPOS- 
ISOTqPES  IN  THE  MARSHAL 
EXCRETION  ANALYSIS,  by 
Schrodt  and  others. 
180. 

PB  161  950 


Since  resettlement  of  the  Marshallese  people  on 
Rongelap  atoll  in  July  1957,  i  he  urinary  excretion  level 
of  cesium ^>^^  has  increased  abogt  140  fold  and  about 


of  cesium*'"  nas  mere 
20  fold  for  strontium^ 


Zinc''''  was  readily  detected 
in  samples  from  the  March  1958  medical  survey.    The 


electrometer.    (Author) 


Research,  Washington, 


at  equilibrium  for 


estimated  mean  body  burden  ci  ,^v<uiuuiiuni  lor 
cesium*-^/  js  about  1.  5  micrxruries  or  about  1/6  of 
the  tolerance  recommended  liy  the  International  Com- 
mission for  Radiological  Pro  ection  for  non-industrial 
populations.    For  strontium T  the  mean  body  burden 
the  exposed  Rongelap  group  iti  March  1958  was  esti- 
mated to  be  two  millimicroci  ries.    This  is  about  nine 
percent  of  the  expected  equilibrium  value  o(  23  milli- 
microcuries.    The  equilibrated  strontium^O  burden  is 
about  1/5  of  tolerance.    The  (estimated  mean  body 
burden  of  zinc'^S  for  Rongelaf  subiects  in  March  195^ 
is  about  85  percent  of  the  equilibration  value  of  0.  6 
microcuries  and  the  equilibntion  value  is  1/70  of 
tolerance.  (Author) 


CHEMISTRY 


Inorganic  CHemisfry 


North  Carolina  U. ,   Oiapel  I  ill. 
THE  DONOR  PROPERTIES  0="  TRIPHENYLARSINE 
OXIDE,  by  David  J.  Phillips  afd  S.  Y.  Tyree,  Tech- 
nical rept.  no.  5  on  The  Synthesis  of  New  Inorganic 
Molecules,  Contract  Nonr- 85^(05).   1  Sep  59,   19p 
25  refs.  AD- 230  255. 


Order  from  LC  mi$2.  40,  ph$v 


30 


PB  148  861 


The  coordination  chemistry  of|triphenylarsine  oxide 
with  a  variety  of  acceptors  ha^  been  investigated. 
New  substances  have  been  isoljated  and  characterized 
by  molecular  conductance  meats urements  in  nitroben- 
zene, cryoscopic  molecular  wfeight  measurements  in 
freezing  nitrobenzene,  magnetic  susceptibility  meas- 
urements, and  infrared  spectr^.    Most  of  the  halides 


appear  to  be  non- electrolytes, 


and  perchlorates  appear  to  be  saltliJce. 


whereas  the  nitrate 
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Pennsalt  Chemicals  Corp. ,  Wyndmoor,  Pa 
THE  COMPOSITION  AND  PROPERTIES  OF 
ZIRKLOR,  by  F.  L.  Scott.  H.  Q.  Smith,  and 
I.  Mockrin.  Technical  rept.  no.  7  on  Contract 
Nonr- 2687(00).  10  Sep  59.  9p.  AD- 227  024. 
Order  from  LC  mi$1.80,  ph$1.80  PB  148  863 

The  Zirklor  sample  was  an  inert  material,  stable 
towards  water  and  a  gamut  of  organic  solve'nts,  but  it 
was  attacked  by  aqueous  bases.    No  intrinsic  reaction 
was  noted  between  Zirklor  and  sodium  methylate  in 
ether.    After  6  hr  refluxing  of  Zirklor  with  sodium 
ethoxide  in  ethanol.   13%  of  the  theoretical  quahtity  of 
available  chloride  ion  was  released;  52%  was  released 
after  146.5  hr  at  780C.    The  produa  was  heterogenous 
and  amorphous.    An  attempt  to  react  Zirklor  with 
benzene  in  a  Friedel -Crafts  reaction  produced  no 
evidence  of  any  HCl  evolution  and  no  appreciable  for- 
mation of  any  phenylated  zirconium  ccwnpound. 


Organic  Chemistry 


fHammersmith  Hospital]  London  (Gt.  Brit.( 
OPTICAL  ROTATORY  DISPERSION  OF  ORGANIC 
COMPOUNDS,  by  W.  Klyne.   Final  technical  rept. 
no.  2.  1  May  59-30  Apr  60.  on  Contract  DA  91-591- 
EUC-1095.   30  May  60.  48p.  12  refs. 
Order  from  LC  mi$3.30,  ph$7.80         PB  149  429 

Contents: 

Monosubstituted  steroids,  carrying  substituents  at 

positions  1 .2,3,4.6.7, 17  and  20. 
Disubstituted  steroids,  with  substituents  at  3,  17  or 

3,20  or  other  positions 
Steroid  ketones . 

E^ect  of  remote  and  near  substituents 

A    -3- ketones 

D-Homo-17a-ketones 

Benzylidene  ketones 
Sulphoxides 
Lignans 
Tetrahydroisoquinolines  and  emetine  alkaloids 


Mallinckrodt  Chemical  Lab. ,  Harvard  U.  , 

Cambridge,  Mass. 
PERFLUOROVINYLBORON  COMPOUNDS  [AND]  DI- 
ALKYLBIS  (PENTAFLUOROETHYL)  TIN  COMPOUNDS, 
by  F.  G.  A.   Stone,  S.   L.   Stafford  and  P.   M.   Treichel. 
Rept.  on  Contract  AF  49(638)518.   June  60,   12p.  17  refs 
AFOSR-TN-60-552;  AFOSR-TN-60-47fi^   AD-242  310 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  339 


Ohio  State  U.   Research  Foundation.   Columbus 
SYNTHESIS  OF  HETEROCYCLIC  COMPOUNDS.'  by 
Michael  P.   Cava.  Final  rept.  for  1  June  55-30  Nov  57 
1  Dec  57,  29p.  AD- 156  963. 
Order  from  LC  mi$2.  70,  phK  80  PB  150  125 

It  is  well  known  that  derivatives  of  phenoxyacetic  acid, 
especially  those  bearing  halogen  substituents  in  the 
ring,  may  show  marked  plant  hormonal  activity.    The 
objective  of  the  work  described  here  was  to  prepare 
a  number  of  heterocyclic  analogs  of  such  compounds. 


The  basic  series  chosen  for  intensive  study  was  the 
pyridine  series;  more  specifically,  the  synthesis  of 
substitution  products  and  analogs  of  2-pyridoxyacetic 
acid  were  given  primary  consideration.    (Author) 


Purdue  U. ,  Lafayette,  Ind. 
ATTEMPTED  VIOLATIONS  OF  THE  RULE  OF 
TRANS- NUCLEOPHILIC  ADDITION,  by  W.  E.  Truce, 
W.  Bannister  and  others.    Rept.  on  Contract 
AF  49(638)531  and  National  Science  Foundation  Grant 
G9929.    15  June  60,  5p.  9  refs.    [AFOSR]TN-60-726. 
Order  from  LC  mi$1.80,  ph$1.80  PB  149  322 


Physical  Chemistry 


Aerojet-General  Corp.  ,  Azusa,  Calif. 
A  TEMPERATURE- CONTROL  METHOD  FOR  USE  BE- 
TWEEN 4.  2  AND  770K,  by  John  M.   Flournoy,  Lillian 
H.  Baum,  and  Seymour  Siegel.   Rept.  on  Contract  AF 
18(603)110.   Aug  60,   12p.   3  refs.  Aerojet  rept.   TN-37 
AFOSR-TN-60-760. 
Order  from  LC  mi$2.  40,  phJ3.  30  PB  150  164 


Avco- Everett  Research  Lab. ,  Mass. 
OXYGEN  VIBRATION  AND  DISSOCIATION  RATES  IN 
OXYGEN- ARGON  MIXTURES,   by  M.   Camac  and 
A.   Vaughan.    Rept.  on  Contracts  AF  04(647)278  and 
DA  19-020-ORD-4862.    Dec  59,   86p.  30  refs.   Re- 
search rept.   84:  AFEMD-TR-60-22;  AD- 234  035, 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  147  830 

Experimental  measurements  of  vibration  and  dissocia- 
tion relaxation  of  O2  in  02-Ar  mixtures  were  obtained 
from  1200°  K  to  8000°  K.    The  vibration  and  dissocia- 
tion relaxation  rates  become  comparable  at  about 
8000  K  temperature.    The  experimental  data  indicates 
that  there  is  at  least  a  factor  of  2  decrease  in  the 
dissociation  rate  at  high  temperatures  (above  8000°K) 
where  the  vibration  is  not  in  equilibrium.  (Author) 


Aviation  Medical  Acceleration  Lab. ,   Naval  Air  Devel- 
opment Center,  Johnsville,  Pa. 
ON  AUTOMATIC  CHEMICAL  KINETICS  ANALYZER, 
by  Freeman  W.  Cope.    Rept.   no.   8  on  Task  MR005.  15- 
0002.7.    8  Aug  60,  21p.   4  refs.  NADC  MA-6024;  TED 
Proj.  ADC  RS-7045-5915M. 
Order  from  LC  mi$2.  40,  ph$4.  80  PB  150  222 

This  paper  describes  equipment  that  automatically  pro- 
duces a  graph  d  the  mass-actitMi  differential  equation 
of  a  chemical  reaction  while  the  reaction  is  taking 
place.    From  a  spectrophotometer  or  other  instrument, 
this  apparatus  accepts  a  voltage  that  is  proportional  to 
the  concentration  (x)  of  one  of  the  reactants.    It  com- 
putes dx  continuously  and  automatically  and  plots  a 

graph  o€  djtvs.  x.   Inspection  of  this  graph  immediately 

shows  whether  zero,  first,  or  higher  order  kinetics 
are  involved.    Zero  and  first  order  rate  constants  can 
be  directly  measured  from  the  graph.    Electrical  filter 


ing  usually  must  be  used  to  reduce  the  high  frequency 
noise  which  is  amplified  by  the  differentiator  circuit. 
The  effects  of  the  filtering  on  the  mass -action  differ- 
ential equation  plot  are  described  in  detail.    (Author) 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
NON-AQUEOUS  SOAP  BUBBLES  FOR  FLAME 
STUDIES,  by  F.  Kaufman  and  H.  J.  Cook.   Jan  52,  8p. 
4  refs.   Technical  note  no.  575. 

Order  fronj  LC  mi$  1.80,  ph$  1.80  PB  149  671 

/ 

Entirely  non-aqueous  and  non-volatile  detergent  solu- 
tions were  developed  for  use  in  flame  velocity  meas- 
urement work.   Chemical  compatibility  with  various 
gases,  diffusion  effeas,  and  vapor  pressure  deter- 
minations are  described.   (Author) 


California  U.,  Berkeley. 
KINETICS  OF  FAST  HOMOGENEOUS  GAS  REAC- 
TIONS, by  Harold  S.  Johnston  and  Henry  J.  Bertin,  Jr. , 
Doctoral  thesis  (Stanford  U. )  Technical  rept.  on  Con- 
tract Nonr-222(56).    [1957]  44p.  26  refs.   AD- 226  150. 
Order  from  LC  nii$3.30,  ph$7.80  PB  147  577 

Heat  of  formation  of  nitrosyl  fluoride:  The  absorption 
spectrum  of  nitrosyl  fluoride  was  obtained  in  the  near 
UV,  and  the  3  fundamental  frequencies  <rf  the  excited 
electronic  state  were  determined.  'A  rou^  estimate 
of  the  dissociation  energy  erf  the  excited  electronic 
state  was  obtained  from  the  observed  progressions. 
The  dissociation  energy  of  the  ground  elearonic  state 
was  obtained  indirectly  by  the  thermochemical  deter- 
mination of  the  heat  of  the  nitric  oxide-fluorine  reac- 
tion.  The  emission  spectrum  of  the  nitric  oxide- 
fluorine  flame  was  photographed.   Absorption  and 
emission  spectra  of  nitrosyl  fluoride:  The  absorption 
spectrum  of  nitrosyl  fluoride  in  the  near  UV  was 
studied,  and  18  electronic-vibrational  bands  were 
found.   The  reaction  of  nitric  oxide  and  fluorine  is 
chemlluminescent,  even  with  low  temperature  reac- 
tion conditions.   The  flame  spectrum  was  continuous 
and  was  assigned  to  a  radiative  2-body  combination 
of  NO  and  F. 


Picatinny  Arsenal, 


Feltman  Research  Labs. 

Dover,  N.  J. 

LIGHT- SCATTERING  AND  VISCOSITY  STUDY  OF 
POLY(n-LAURYL  METHACRYLATE)  IN  AN  IDEAL 
SOLVENT,  by  Hsueh  T.  Lee  and  David  W.  Levi. 
Aug  60,  56p.  7  refs.  Technical  rept.  FRL  TR-1. 
Order  from  LC  mi  $3.  60,  ph$9.  30  PB  148  303 

Poly(n-lauryl  methacrylate)  was  fractionated  from  ben- 
zene solution  using  isopropanol  as  the  nonsolvent. 
Phase  separation  studies  were  used  to  estimate  the  S 
temperature  in  n-amyl  alcohol  and  in  isoamyl  alcohol. 
Light -scattering  and  viscosity  measurements  were 
carried  out  on  dilute  solutions  of  the  polymers  in 
n-amyl  alcohol  at  29.  5°C  (<9  temperature).    The  re- 
lation between  molecular  weight  and  intrinsic  viscosity 
is  compared  with  that  determined  in  another  theta  sol- 
vent.   Studies  of  the  chain  dimensions  in  solution  have 
clarified  anomalies  that  were  observed  earlier.    Un- 
perturbed chain  extension  of  methacrylate  ester  poly- 
mers is  discussed.    (>>ithor) 
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Florida  State  U.  ,  Tallahassee. 
THE  SOLVATION  OF  ELECTROLYTES  IN  DIOXANE- 
WATER  MIXTURES.   AS  OEDUCED  FROM  THE 
EFFECT  OF  SOLVENT  CHANGE  ON  THE  STAND- 
ARD CHEMTCAL  POTENTIAL,  by  George  Baughman. 
Ernest  Grunwald,  and  Geqrge  Kohnstam,    Rept.  on 
fContract  Nonr- 988(02)].    [1959]  33p.   29  refs. 
AD-226%4. 
Order  from  LC  mi$3.  00.  |)h$6.  30  PB  150  108 

The  rate  o(  change  of  the  Standard  chemical  potential 
with  changing  mole  fraction  of  water,  dF°/dZ, ,  was 
measured  In  50.00  m-%  dioxane- water  for  a  variety  erf 
electrolytes.    Values  obtained  at  25.00°  for  2dFj/dZi 
were  (in  kcal  per  formula  weight):  NaOH.  -17.  6;  NaCl. 
-13.8;  KCl.  -13.8;(CH3)4NC1.  -13.5;  RbCl.  -13.2; 
CsCl.  -12.5;  LiCl.   -11.5;  KBr,   -11.3;NaN03.   '^^^'^ 
KI,   -8.  5;  HCl,   -7.  9;  sodiilm  naphthalenesulfonate  (P). 
-4.  5;  NaClO^.  -4.  0;  (C^H-)  PCI.  +0.  2;  HCIO4,  -\-0.  6; 
NaB(C^e)^.  -H5.  4.    Qualilatively.  the  positive  values 
me^n  fhat  rtiese  electrolytes  are  subilized  by  addition 
of  dioxane,   in  spite  of  the  decreasing  dielectric  con- 
stant.   Thermodynamic  expressions  were  derived  which 
relate  the  formal,  experimental  quantities.  F^  and 
dF°/aZi,  for  a  dissolved  gubstance  to  the  correspond- 
ing quantities  for  the  actual  equilibrium  mixture  of 
solvated  species.    Then,  assuming  chat  the  Born  equa- 
tion applies  to  each  of  the  species  in  the  equilibrium 
mixture,  it  was  shown  that  these  electrolytes  are  not 
solvated  exclusively  by  waoer.    More  accurate  theoreti- 
cal treatments  confi  med  tHis  result.    Minimum  values 
of  the  average  dioxanation  number  were  estimated  for 
each  electrolyte.    The  values  tended  to  increase  in  the 
same  order  as  the  experimental  values  of  2dFVdZ,. 
Results  indicate  that  dioxar+j  can  compete  on  fairly 
equal  terms  with  water  for  the  solvation  of  electrolytea 
(Author) 


Hull  U.  (Gt.  Brit.  ). 
THE  INHIBITION  OF  THE  If^DROGEN- OXYGEN  RE- 
ACTION BY  METHANE,  bylR.   R.  Baldwin,  D.  Booth 
and  others.   Rept.  on  Contract  AF  61(052)62.    [1960] 
29p.  24  refs.  AFOSR-TN-60-298. 
Order  from  LC  mi$2.  70,  pf  $4.  80  PB  150  039 

A  preliminary  study  of  the  effect  of  a  range  of  higher 


hydrocarbons  on  the  second 


limit  of  the  H2  ♦  O2  reac- 


tion was  made  during  the  coUrse  of  a  war-time  inves- 
tigation.   To  elucidate  the  n^chanism  of  inhibition, 
simpler  hydrocarbons  were  iselected  and  preliminary 
results  with  propane  and  dettailed  results  with  ethane 
have  already  been  reported. ;  With  both  hydrocarbons, 
the  linear  relation  between  Explosion  pressure  and 
hydrocarbon  mole  fraction,  obtained  with  the  higher 
hydrocarbons  has  been  confirmed  over  a  wide  range  of 
conditions.    With  methane.  However,   the  features  of 
the  inhibition  show  a  remarl(able  difference  from  those 
of  the  higher  hydrocarbons.    This  report  describes 
these  features  in  detail,  and j accounts  for  the  differ- 
ence between  the  behavior  oi)  methane  and  the  higher 
hydrocarbons. 


[UUnois  U. .  Urbana]. 
FINAL  REPORT.  byE.  Rabinowitch.    Rept.  for 
1  Oct  51-30  Sep  59  on  [Contnact  Nonr-1834(l6)l 
[1959]  35p.  36  refs. 
Order  from  LC  mi$3. 00,  phi6.  30  PB  149  985 
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The  general  aim  of  the  research  was  to  gather  infor- 
mation on  the  properties  of  chlorophyll  and  other  plant 
pigment  in  vitro  and  in  vivo  which  may  be  relevant  to 
their  funaion  in  photosynthesis.    A  considerable 
amount  of  valuable  information  has  been  obtained,  but 
the  specific  nature  of  the  processes  involved  in  the 
conversion  of  hght  into  chemical  energy  in  photo- 
synthesis still  remains  elusive.   This  applies  in  par- 
ticular to  the  role  of  transfer  and  migration  of  energy 
among  pigment  molecules,  which  has  been  the  central 
theme  of  the  research.   (See  also  PB  136  764) 


Institute  de  Quimica  Fisica  (Spain). 
ENERGY  TRANSFER  IN  ORGANIC  VAPOURS,  by 
A.  P.  Masia  and  M.  D.  Sonet.  Annual  technical  rept. 
no.  1,  1  Mar  59-29  Feb  60.  on  Contract  DA  91-591- 
EUC-1086.    [1960]  54p.  23  refs;  AD- 234  911 . 
Order  from  LC  mi$3.60.  ph$9.30  PB  147  614 

The  "hot  Mre"  method  was  used  to  measure  the  ther- 
mal conductivities  of  gaseous  CCI4,  CBrF3,  CBr2F2, 
and  CBr2Cl2  at  different  pressures  and  temperatures. 
The  main  part  of  the  apparatus  is  a  conductivity  cell 
consisting  of  a  Pi  wire  of  0.0376mm  diameter.  This 
cylinder  contains  the  gas  under  study. 


Kent  State  U.  ,   Ohio. 
THE  MEASUREMENT  OF  THE  PROTON- PROTON 
SEPARATIONS  IN  APPROPRIATE  HYDRATES  BY 
THE  NUCLEAR  MAGNETIC  RESONANCE  TECH- 
NIQUE,  by  J.   W.  McGrath  and  A.   A.   Silvidi.    Final 
rept.  on  Contract  AF  49(638)168.    27  Aug  60,  31p 
37  refs.  AFOSR-TR-60-103. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  150  224 

The  proton-proton  separations  in  hydrated  water  in 
ten  compounds  have  been  measured  by  the  Pake 
method  using  proton  magnetic  resonance.    The  mean 
value  is  1.  595  1  0.  003  A  with  a  range  in  values  from 
1.  56  to  1.  61  A.     The  orientations  of  the  water  mole- 
cule have  been  determined  for  eleven  compounds.    In 
every  instance  the  orientation  appears  to  be  deter- 
mined by  formation  of  hydrogen  bonds  between  the 
water  oxygen  and  the  nearest  pair  of  electronegative 
atoms.    In  one  instance,   Tj  for  protons  in  barium 
bromide  monohydrate  which  is  normally  very  long  is 
sharply  reduced.    An  rf  unit  for  use  in  NMR  spec- 
trometers was  designed,  built  and  tested. 


Laboratoire  M^diterran^en  de  Recherches  Thermo- 

dynamiques  (France). 
RESEARCHES  ON  THE  PHENOMENA  OBSERVED 
WHEN  A  BODY  IS  MOVING  IN  AN  IONIZED  AT- 
MOSPHERE BY  THE  METHOD  OF  THE  REVOLVING 
ARM,  by  F.  Marcel  Devienne  and  A.   Roustan.   Tech- 
nical note  on  Contract  AF  61(052)124.    July  60,  77p 
3  refs.     AFOSR-TN-60-907. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  150  345 

The  phenomena  produced  on  a  body  moving  in  an  ion- 
ized atmosphere  arising  in  the  vicinity  of  the  trajec- 
tory (rf  the  body  were  studied  by  the  revolving  arm 
method.    Ionization  was  obtained  with  a  high  frequency 
field  produced  by  an  oscillator  whose  frequency  may 
range  between  a  few  and  a  hundred  megacycles.    A 


pulse  generator  was  used  to  study  the  equilibrium  phe- 
nomena in  a  rarefied  gas.    The  ionization  was  meas- 
ured by  means  of  I>angmuir  probes,  generally  plane. 
A  study  was  made  of  the  ionic  current  received  by  a 
metallic  surface  in  function  of  the  motion  speed.    The 
experiment  shows  that  this  variation  is  smaller  than 
the  theory  points  out,   since  the  plates  in  motion  are 
not  quite  clean,  and  the  impurities,  when  charged, 
produce  an  electrical  potential  that  tends  to  repulse  the 
ions.    The  rise  of  temperature  of  an  ionized  gas  was 
measured  by  comparing  it  with  a  non-ionized  gas  at  the 
same  pressure.    Variations  of  ionic  density  were  pro- 
duced at  the  time  of  the  passage  of  the  revolving  arm. 
The  measurements  show  the  influence  of  numerous  fac- 
tors on  the  perturbation  caused  by  the  motion  of  a  body 
moving  in  an  ionized  medium.  (Author) 


Louisiana  State  U.  ,  Baton  Rouge. 
DOUBLE  LAYER  STRUCTURE  AND  RELAXATION 
.METHODS  FOR  FAST  ELECTRODE  PROCESSES.    IL 
;  ARADAIC  IMPEDANCE  MEASUREMENTS,  by 
iliroaki  Matsuda.    Technical  rept.  no.  37  on  Contract 
Nonr- 330(00).    Sep  59.  8p.  6  refs. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  148  867 

The  elements  of  the  equivalent  circuit  for  the  faradaic 
impedance  are  derived,  due  consideration  being  given 
to  the  structure  of  the  double  layer  in  the  solution  erf 
the  boundary  value  problem.    It  is  shown  that  the  classi- 
cal theory  is  applicable  but  that  measured  exchange 
current  densities  and  transfer  coefficients  must  be 
corrected.    The  phase  angle  which  is  also  affected  can 
exceed  n/4  when  the  reactants  are  strongly  attracted 
in  the  diffuse  double  layer.    Comparison  is  made  with 
a  similar  treatment  for  the  galvanostatic  double  pulse 
method.    (Author) 


Ltd.  Uxbridge, 


Metallic  Surfaces  Research  Labs. 

(Gt.   Brit.) 

THE  EFFECT  OF  HIGH  FREQUENCY  HEATING  ON 
THE  DIFFUSION  PROPERTIES  OF  ONE  METAL 
INTO  ANOTHER,  by  R.   L.  Samuel  and  J.   D.   Samuel. 
Annual  technical  rept,  no.   1,   1  Apr  59-1  Apr  60,  on 
Contract  DA  91-591-EUC-1094.    10  Apr  60,  48p.     , 
Order  from  LC  mi  $3.  30,  ph$7.  80  PB  149  427 

Further  tests  in  confirmation  erf  methods  established 
in  the  pr  2vious  period  or  utilizing  new  techniques  have 
been  carried  out  ci  the  systems  chromium-iron  and 
chromium  molybdenum.    Solid- solid  diffusion  erf  chro- 
mium into  iron  has  been  studied  on  cylindrical  speci- 
mens chromium -plated  prior  to  the  high-frequency 
diffusion  treatment.    A  temperature  range  erf  900^^  to 
l2iXPc  has  been  covered  and  the  results  of  systematic 
investigation  confirm  broadly  that  the  rate  of  diffusion 
of  chiomium  into  Armco  iron  is  accelerated  by  a 
factor  of  up  to  X  10  as  compared  to  conventional  meth- 
ods of  heating.    Gas -solid  diffusion  of  chromium  into 
iron  has  been  investigated  by  two  methods.    One,  re- 
ferred to'  as  the  "test  tube"  method,  where  the  react- 
ing gas  is  generated  "in  situ"  has  given  variable  re- 
sults ranging  from  low  diffusion  rates  to  near-maxi- 
mum rates.    These  results  are  discussed  and  some 
explanations  are  advanced  to  account  for  the  varia- 
tions observed.    The  other  gas -solid  diffusion  method 
relies  on  the  passage  of  chromium  halide  in  vapor 
form  around  the  iron  specimen.    The  method  of  fre- 
quency measurement  and  a  discussion  on  temperature 


control  are  given.     The  general  conclusions  are  that 
all  methods,  correctly  applied,  give  results  which  are 
broadly  equivalent.    Three  general  lines  of  explanation 
are  suggested  to  account  for  the  accelerated  diffusion 
observed. 


Naval  Ordnance  Lab.  .  White  Oak.  Md. 
A  KINETIC  STUDY  OF  THE  LEAD- THIOUREA 
REACTION,  by  Marriner  K.  Norr.    15  June  58,   39p. 
6  refs.    NAVORD  rept.  6168;  AD-214  823. 
Order  from  LC  mi  $3.  00.  ph$6.  30  PB  147  566 

A  study  of  the  reaction  berween  lead  nitrate,  thiourea, 
and  sodium  hydroxide  is  given.    The  reaction  was 
followed  by  analyzing  for  lead  and  total  hydroxide.    The 
ratio  of  sodium  hydroxide  to  lead  nitrate  consumed 
during  the  reaction  was  found  to  be  2.  0,  within  the  ex- 
perimental error.    The  reaction  orders  with  respect  to 
hydroxide  and  biplumbite  ions  vary  with  time:  the 
former  initially  being  zero  and  rising  to  one  or  two, 
the  latter  initially  being  2.  4  and  falling  to  1.  25  ±0.  03. 
The  reaction  apparently  is  autocatalyzed  by  lead  sul- 
fide.   (Author) 


North  Carolina  U.  ,  Chapel  Hill. 
CHRONOPOTENTIOMETRY  WITH  CURRENT  RE- 
VERSAL, by  Richard  M.  King  and  Charles  N.   Reilley. 
Rept.  on  Contract  AF  49(638)333.   16  Mar  60,   15p. 
5  refs.  UNC-Chem.  no.  4 -CNR;  AFOSR-TN -60-766. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  150  12? 

The  transition  time  ratios  for  chronopotentiometry  with 
current  reversal  are  derived  for  the  case  in  which  the 
product  of  the  forward  electrochemical  reaction  decom- 
poses immediately  and  irreversibly  to  two  or  more 
species  which  are  not  electrocheSnically  active  at  the 
potential  of  the  forward  reaction  but  which  do  react  con- 
secutively following  current  reversal.    The  usual  as- 
sumptions of  semi -infinite  linear  diffusion  control  of 
mass  transport  are  made.    The  derived  results  are 
found  to  be  in  good  agreement  with  the  experimental 
results  of  Geske.  (Author) 


Pennsylvania  U. ,  Philadelphia. 
LOW  TEMPERATURE  IMPURITY  CONDUCTION  IN 
n-TYPE  SIUCOM,  by  Kenneth  Atkins.  Robert  Dtjno- 
van,  and  Roger  Walmsley.   Technical  rept.  no.  1  on 
Contract  Nonr-551(28).   June  59,  43p.  41  refs. 
Order  from  LC  mi$3.30,  ph$7.80  PB  147  889 

This  thesis  describes  measurements  made  on  spe- 
cially selected  silicon  samples  to  investigate  the 
phenomenon  of  impurity  conduction  at  low 
temperatures . 


Phillips  Petroleum  Co. ,  Bartlesville,  Okla. 
A  CALORIMETRIC  STUDY  OF  TRAPPED  RADICALS 
PRODUCED  BY  GAMMA  RADIATION,  by  Raymond  L. 
Arnett.  Eugene  D.  Guth,  and  Julius  R.  Berreth.    Rept. 
on  Contract  AF  49(638)45.   Sep  59,  49p.  20  refs.    Re- 
search Div.  rept.  no.  2574-60R;  AFOSR-TN-59-894; 
AD-235  427. 
Order  from  LC  mi$3.  30,  ph$7. 80  PB  149  002 
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Several  pure  gases  in  the  crystalline  state  (ammonia, 
methane,  nitrogen,  argon)  and  a  glass  of  ammonia, 
water,  acetone,  have  been  irradiated  in  a  gamma  field. 
The  amounts  erf  energy  stored  in  the  solids  are  deter- 
mined by  calorimetry.   A  (jescription  is  given  of  the 
calorimeter  and  experimerjtal  techniques. 

Polytechnic  Inst,  of  Brool^yn,  NY. 
COMPLEX  CHEMICAL  EQpILIBRIA  BY  MINIMIZING 
FREE  ENERGY,  by  Leonard  M.  Naphtali.    Rept.  on 
Contract  Af  49(638)165.   Jan  60,  8p.  I  ref.   AFOSR- 
TN-60-228;  PRL-60-1;  AD-233  497. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  148  998 

A  technique  is  described  foi"  computing  complex 
chemical  equilibria  by  the  ininimization  of  free  energy 
without  utilizing  the  ideal  g«is  assumption.    An  equilib- 
rium in  a  system  of  10  components  was  computed  in 
20  sec  as  a  Fortran  II  subroutine  with  the  IBM  704. 


Princeton  U.  .  N.  J. 
NON -LINEAR  PRESSURE  (JSCILLATIONS  IN  A 
COMBUSTION  FIELD,  by  Gerald  Rosen.   Rept    on 
Project  Squid,   Contract  Nonr- 1858(25).   Oct  59,   lip. 
6  refs.  Technical  rept.   PR-i98-P;  AD-227  730. 
Order  from  LC  mi$2.  40,  pW3.  30  PB  149  493 

The  unsteady  combustion  of' liquid  propellant  droplets 
entrained  in  a  burned  gas  flow  is  studied  in  terms  of 
an  idealized  mathematical  model.    The  model  is  used 
to  derive  an  associated  equ4tion  for  non -linear  pres- 
sure oscillations.    Two  necessary  and  sufficient  con- 
ditions for  unstable  oscillations  follow  from  a  discus- 
sion of  this  equation.  (Authc  r) 

Rome  Air  Development  Ceiiter,  Grlffiss  AFB,  N.  Y. 
FUEL  CELL  SYSTEMS,  by  John  E.  McCormick. 
July  60,   20p.  4  refs.   RADC  TN-60-118. 
Order  from  OTS  $0.  50  PB  161  972 

This  report  discusses  the  thermodynamics  of  fuel  cells, 
describes  six  different  types  of  cells  that  have  been 
proven  feasible,  and  lists  the  advantages  and  limiutions 
of  these  six  types  of  cells.  (Author) 

S^ce  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
TOE  MEASUREMENTS  OF  THE  VAPOR  PRESSURE 
OF  ATOMIC  SPECTES  FROM  SPECTROPHOTO- 
METRIC  MEASUREMENTS  OF  THE  ABSORPTION 
OF  THE  RESONANCE  LINBS.    IV.    STANDARD  EN- 
THALPY OF  FORMATION  OF  SILICON  CARBIDE, 
AND  OSCILLATOR  STRENGTH  OF  THE  SILICON 
2516  LINE,  by  G.   L.   Vidala   Rept.  on  Contract 
AF  04(647)269.    July  60,  44p,  21  refs.   Technical  In- 
formation Series  R60SD333.   AD-239  281. 
Order  from  LC  mi$3.  30,  ph|7.  80  PB  148  878 

Spearophotometric  measuretnents  of  the  absorption 
d  the  Si25i5  resonance  line  were  made  of  the  equilib- 
rium vapor  over  silicon  metfl  and  over  silicon  car- 
bide, utilizing  a  hollow  cathode  discharge  tube  source 
previously  described  to  generate  a  thin  resonance 
line.    From  the  ratio  of  the  pressure  of  silicon  atoms 
over  silicon  and  over  SIC,  the  standard  free  energy  of 
formation  was  computed  at  1700°K.    The  value  of  the 
standard  heat  of  formation  wts  then  obtained  with  the 
aid  of  the  known  entropies  and  heats  of  warming  of  ihe 
various  compounds.  ^  ^ 


Technical  U. ,  Vienna  (Austria). 
THE  BEHAVIOR  OF  STREAMING  AEROSOLS  AND 
THEIR  INTERACTION  WITH  ADSORBING  SUR- 
FACES, by  Alfred  Dobrowsky.    Final  technical  rept.  ' 
for  1  Dec  59-31  Jan  60  on  Contract  DA  91-591-EUC- 
1349.    28  Feb  60,  26p.   AD- 238  720. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  433 

Functional  correlation  between  filter  mass,  filter 
length,  filter  cross-section  area,  streaming  velocity, 
pressure  drop  and  filter  collection  efficiency  are 
investigated  on  aerosol  filters  made  of  wadding, 
cellulose  acetate  and  wood  pulp  fibers.   The  experi- 
mental equipment  is  described.   The  method  is  shown 
for  getting  experimental  data  and  formulas,  to 
facilitate  further  studies  on  this  subject. 


Tiltman  Langley,  Ltd.  (Gt.  Brit.) 
TRACER  STUDIES  OF  MIXING  IN  THE  WAKE  OF 
FLAME  HOLDERS,  by  D.  B.  Spalding.  Technical 
(scientific)  note  no.  2  on  Contract  AF  61(514)1213. 
30  Nov  59,    Ulp.   3  refs.   AFOSR-TN-60-1004. 
Order  from  LC  mi$6.  00,  phJ18.  30  PB  150  359 

The  wake  regions  of  four  axially- symmetrical  flame- 
holders  have  been  studied  by  the  injection  of  a  tracer 
(argon)  at  one  location  and  the  analysis  of  the  tracer 
concentration  at  a  second  location.    Both  injection  and 
sampling  locations  were  varied  so  as  to  provide  com- 
prehensive description  of  mixing  patterns  in  terms  of 
influence  coefficients,  surveys  being  carried  out  when 
the  gas  stream  was  pure  air  (cold  flow)  and  when  the 
gas  stream  was  a  propane- air  mixture  burning  behind 
the  baffle  (hot- flow).    The  influence  coefficients  were 
used  to  enable  predictions  to  be  made  of  the  flame- 
holdihg  characteristics  of  the  baffles,  in  terms  of 
their  dimensionless  "chemical  loading  factor"  for  ex- 
tinction.   It  was  demonstrated  that  the  values  of  the 
influence  coefficients,  and  the  sizes  of  the  recircula- 
tion zones,  were  appreciably  larger  for  the  hot-flow 
than  for  the  cold.    Loading  factors  predicted  from  the 
hot- flow  influence  coefficients  are  therefore  an  order 
of  magnitude  greater  than  those  based  on  the  cold- 
flow  coefficients.    (Author). 


Western  Reserve  U. ,  Cleveland,  Ohio. 
THE  OXYGEN  ELECTRODE  ON  CARBON  SURFACED 
by  M.  O.   Davies,  Milton  Qark  and  others.  Technical 
rept.  no.   U  on  Contract  Nonr- 239 1(00).    15  Nov  59, 
108p.  37  refs.  AD- 237  103. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  148  070 

Anodic  and  cathodlc  polarization  measurements  and 
differential  capacitance  measurements  have  been  made 
by  interrupter  techniques  for  the  oxygen -hydrogen  per- 
oxide couple  in  alkaline  solutions  with  carbi^n  elec- 
trodes of  the  semi-lyophobic  type.    The  results  of 
these  measurements  have  been  compared  with  the  sur- 
face area,  pore  distribution,  and  resistance  for  a  large 
number  of  active  carbons  with  different  ijhysical. prop- 
erties from  various  manufacturers.    Surface  areas 
and  pore  distributions  have  been  determined  by  gas 
adsorption  and  desorption  methods  for  both  thfe  original 
carbon  and  the  carbon  after  incorporation  into  the  elec- 
trodes.   The  polarization  has  been  found  to  correlate 
particularly  with  that  portion  of  the  pore  distribution 


corresponding  to  radii  in  the  range  4  x  10"^  to  2  x  10"6em 
and  to  show  little  correlation  with  micro  pores  with 
radii  of  10"^  cm.  or  less.    Indications  are  that  the 
electrolyte  does  not  penetrate  Into  the  micro  pore 
structure.    The  results  of  this  investigation  should 
prove  useful  in  applied  work  involving  the  oxygen  cath- 
ode on  carbon  electrodes.    (Author) 


EARTH  SCIENCES 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground 

Md. 
THE  GENERATION  AND  PROPAGATION  OF  SEISMIC 
ENERGY  FROM  A  BURIED  EXPLOSIVE  SOURCE,  by 
A.   A.   Thompson.    June  60,  26p.   Memo.   rept.   no.    1267 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  150  091 

When  energy  was  measured  near  a  deeply  buried  ex- 
plosive source  in  sand,  the  seismic  generation  process 
proved  to  be  of  much  longer  duration  than  was  expected 
from  consideration  of  the  rate  at  which  the  medium  was 
loaded  by  a  detonation.    Since  a  large  portion  of  the 
energy  is  applied  to  the  medium  while  its  particles  are 
decelerating,  the  resistive  forces  of  the  strained  me- 
dium are  dominant  during  a  good  part  of  the  time  in 
which  energy  is  transferred  from  the  exploding  source 
to  the  soil.    Furthermore,  the  characteristics  of  the 
medium  are  more  important  in  determining  the  fre- 
quency of  oscillatory  motion  at  a  distance  from  the 
buried  explosive  source,  than  the  loading  rate  as  re- 
lated to  the  detonation  rate  of  the  explosive.    The  det- 
onation rate  also  had  relatively  little  effect  on  the 
attenuation  of  seismic  energy  that  was  generated  and 
propagated  in  the  medium.    Some  conclusions  are  sug- 
gested concerning  the  use  of  seismic  energy  measure- 
ments, for  determining  mechanical  energy  input,  and 
for-prediction  of  damage  to  buried  structures.  (Author) 


Climatology  and  Meteorology 

Air  Force  Cambridge  Research  Center.  Bedford 
Mass. 

CONTRIBUTIONS  TO  SATELLITE  METEOROLOGY, 
by  William  K.  Widger,  Jr.   June  60,  272p.  77  refs. 
CRD  Research  Notes  no.  36;  AFCRC-TN-60-427. 
Order  from  LC  mi$11.10,  ph$42.60  PB  150  161 

This  report  discusses:  a  concept  of  a  meteorological 
system;  applications  of  meteorological  satellites; 
studies  of  large-scale  cloudiness  in  the  Northern 
Hemisphere;  cloud  patterns  as  seen  from  altitudes  of 
250-850  mi;  the  possibility  of  measuring  cloud  veloci- 
ties from  a  satellite;  a  system  for  the  meteorological 
use  of  satellite  television  observations;  a  photogram- 
metric  method  of  obtaining  the  camera  axis  and  its 
application  in  determining  the  time  of  photos  taken 
from  a  space  vehicle;  synoptic -scale  radiation  proc- 
esses; studies  of  atmospheric  radiation  as  observed 
from  satellites;  a  preliminary  investigation  of  the 
nature  of  the  infrared  view  of  the  earth's  atmosphere 
from  a  satellite;  satellite  observations  of  infrared 
radiation;  detection  of  ozone  amounts  from  satellite 
measurements;  and  a  generalized,  schematic  flow 
chart  for  the  reduction  and  processing  of  satellite 
meteorological  data .   (Author) 
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Air  Weather  Service,   Scott  AFR   III.  - 
USE  OF  ASYNOPTIC  DATA  IN  ANALYSIS  AND 
FORECASTING.    11  Mar  60.  30p.  1  ref.  AWa4- 105-10. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  788 

Asynoptic  data  are  defined  and  the  importance  of 
utilizing  them  is  stressed.  A  variety  of  feasible  pro- 
cedures for  plotting,  displaying,  and  analyzing  asyn- 
optic reports  are  illustrated  for  reconnaissance  data, 
aireps,  upper-air  soundings,  and  surface  data.  Appli- 
cations of  these  forecasting,  briefing,  and  met  watch 
are  discussed. 


Allied  Research  Associates,  Inc.  [Cambridge. Mass   I 
THE  DETECTION  BY  CPS-9  RADAR  AND  SHORT 
RANGE  FORECASTING  OF  SEVERE  AND  VERY 
SEVERE  THUNDERSTORMS,  by  Charles  R.  Shackford. 
Scientific  rept.   no.  5  on  Contract  AF  19(604)5204. 
31  Dec  59,  20p.  9  refs.    AFCRC-TN-59-660; 
AD- 234  146. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  147  875 

The  discovery  exists  that  an  important  radar  charac- 
teijistic  of  severe  and  very  severe  thunderstorms  is 
the  reflectivity  maximum  at  levels  above  10,000  ft.   As 
a  result,  a  new  operational  technique  was  found  neces- 
sary by  which  the  reflectivity  at  various  levels  aloft  of 
the  most  intense  core  of  a  thunderstorm  can  be  quickly 
determined,  and  a  practical  method  for  doing  this  is 
described.    The  reflectivity  profile  erf  an  echo  can  be 
obtained  in  3  min  or  less  and  the  values  at  3  significant 
levels  can  be  compared  for  forecast  purposes  with 
standard  values  associated  in  the  past  in  New  England 
with  severe  and  very  severe  storms  -  i,  e.  ,  storms 
which  may  possibly  or  are  likely  to  produce  tornadoes. 
The  method  also  makes  it  possible  to  obtain  more  fre- 
quent reflectivity  profile  measurements,  a  very  im- 
portant consideration  to  meteorological  research. 
(Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.J. 
THE  COMPUTATION  OF   RAWINSONDE  FUGHTS  BY 
GENERAL  PURPOSE  AUTOMATIC  COMPUTERS,  by 
Abraham  Arnold  and  Marvin  J.  Lowenthal.    15  Oct  59 
25p.  8  refs.    USASRDL  Technical  rept.  2063; 
AD-227  098. 
Order  from  LC  mi$2.70,  ph$4. 80  PB  147  825 

The  computation  required  for  a  rawinsonde  flight  is 
presented.    Separate  equations  are  given  so  that  each 
element  of  meteorological  information  may  be  com- 
puted from  the  output  data  of  Rawin  Set  AN/GMD-1(  ). 
The  equations  are  then  programmed  for  a  general 
purpose  automatic  computer  which  computes  the  tem- 
perature, humidity,  height,  and  wi  nd  values  from  the 
raw  data.   (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,   N.  J. 
HYGROTHERMOGRAPH  SET  AN/TMQ-10(),  by 
Joseph  A.   Siderman  and  Edward  Lieblein.   1  June  59, 
37p.  USASRDL  Technical  rept.  2039;  AD-219  317 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  820 

Results  indicate  that  a  satisfactory,  low-cost  indicator 
and  indicator -recorder  with  medium  accuracy  can  be 


made  available.    TemperatMre  elements  that  are  accu- 
rate and  reliable  In  the  desired  operating  range  are 
available  for  use  with  these  models.    At  the  present 
dftie,  however,  there  are  ^o  humidity  elements  that 
are  suitable  for  the  intended  application.  Difficulties 
with  existing  humidity  elements  are  saturation,   short 
life  resulting  in  high  replacement  rates,  poor  repeata- 
bility, nonlinear  characteristics,  poor  accuracy,  and 
poor  response  at  low  temperatures,    A  satisfactory 
humidity  element  must  be  developed  before  further 
development  al  the  AN/TMO"  10(  )  system  can  be       ' 
cortinued.    (Author)  i 


Army  Signal  Research  and  Development  Lab., 

Fort  Monmouth,  N.  J. 
A  SIMPLE  THUNDERSTOI^M  WARNING  DEVICE,  by 
Heinz  W.  Kasemir.   15  Juna  59,   12p.  USASRDL  Tech- 
nical rept.  2046;  AD-21^  SiS. 
Order  from  LC  mi$2.  40,  p^$3.  30  PB  147  823 

TTie' first  model  of  a  thunde|-storm  warning  device, 
using  the  dependence  of  the j electrostatic  field  ampli- 
tude of  lightning  strokes  on'the  distance  to  record  the 
approach  of  a  thunderstorm^  is  described,   A  warning 
bell  or  light  can  be  set  to  give  an  alarm  if  the  ap- 
proaching thunderstorm  underpasses  a  given  distance 
which  can  be  chosen  betweefi  10  and  150  miles.    A 
plus-or-minus  log  recordeij  characteristic  is  applied 
to  cover  the  wide  variation  irf  the  field  amplitude  with- 
out range  switching.    The  instrument  is  simple  and 
inexpensive,  and  the  maintenance  is  kept  to  a 
minimum.    (Author) 


General  Mills,  Inc.,  MinrJe 
THE   REVERSAL  OF  STRATOSPHERIC 
NORTH  AMERICA,  by  Arthur 
rept.  no.   1  on  Contract  AF 
89p.   18  refs.    GMI  rept.  no 
Order  from  LC  mi$4.80, 


apohs,  Minn. 

WINDS  OVER 
D.  Belmont.    Scientific 
^9(604)6618..  22  June  60, 
2063;  GRD-TN-[60]-490. 
13.80  PB  149  309 


pfi$ 

The  prevailing  monthly  freqjency  and  nean  zonal  com- 
ponent of  easterly  and  westerly  winds  from  15  to  30km 
are  presented  in  the  form  of  48  vertical  cross  sections 
along  the  west  and  east  coasts  of  North  America  for 
about  five  years  of  record.   The  tropical  easterlies 
move  northward  In  April  anc  the  polar  easterlies  (ex- 
istent to  some  extent  all  win  er)  are  first  prevalent  in 
March.    Mid- latitude  wester  ies  separate  the  two 
easterly  belts  in  March  and  April,  but  in  May  there  is 
easterly  flow  at  most  latitudes  above  23  km  except 
near  the  pole.   By  July  easteijlies  prevail  down  to  at 
least  15  km  in  low  latitudes, !  to '20  km  in  mid- latitudes, 
and  to  15-17  km  at  polar  latitudes.    In  August  the  polar 
and  tropical  easterlies  are  sie^>a4;ated  and  by  September 
the  tropical  easterlies  start  [retreating  to  their  mini- 
mum frequency  which  is  reached  apparently  In 
November.    (Author) 


Internatlcwial  Inst,  of  Meteorology,   (J.  of 

Stockholm  (Sweden), 
THE  CENTRAL  CIRCULATli)N  OF  THE  ATMOS- 
PHERE IN  THE  LIGHT  OF  ilORE  RECENT  INVES- 
TIGATIONS, by  Freldrich  Defant.   Technical 
(Scientific)  note  no.  3  on  Contract  AF  61(514)963, 
Apr  59,  39p,  35  refs.  AFCRq-TN-59-438; 
AD- 234  548, 
Order  from  LC  mi$3,  00,  ph$i,  30  PB  148  250 


Extensive  synoptic  studies  carried  out  for  selected 
periods  in  midwinter  1956  and  based  on  a  total  careful 
check  of  all  the  radiosonde  ascents  of  the  Northern 
Hemisphere  (temperature  and  wind)  allowed  to  specify 
the  following  Important  basic  phenomena  inside  the 
General  Circulation  of  the  Atmosphere:  (1)  A  threefold 
subdivision  of  the  tropopause-Ievel  by  means  of  two 
hemispheric  tropopause  breaks.    (2)  A  classification 
of  the  radiosonde  ascents  giving  Important  information 
about  the  baroclinic  structure  of  the  atmosphere.  (3) 
Characteristic  Polarfront  Jetstream  and  Subtropical 
Jetstream  have  to  be  clearly  distinguished  from  each 
other,   (4)  Meandering  behaviour  erf  the  Subtropical 
Jetstream  in  form  of  suddenly  occurring  and  rapid 
northward  advances  of  it  (subtropical  impulses)  to- 
wards higher  latitudes  with  simultaneous  for-nation  of 
strong  and  extensive  blocking-anticyclones  over  mid- 
latitudes.    The  effect  at  these  on  the  Polarfront  Jet 
circulation  has  been  demonstrated.    These  phenomena 
are  discussed  in  this  article. 


International  Inst,  of  Meteorology,  U,  of  Stockholm 

(Sweden) 
THE  HORIZONTAL  AND  VERTICAL  WIND  PRO- 
FILES OF  THE  SUBTROPICAL  AND  POLAR  JET 
FOR  JANUARY  1-7,   1956  AND  THE  VARIATION  OF 
THE  EQUIVALENT  BAROTROPIC  LEVEL,  by 
Hassam  Taba.    Technical  (Scientific)  note  no.   4  on  Con- 
tract AF  61(514)963.    2  July  59.  28p.  6  refs,    AFCRC- 
TN-59-662;  AD- 2 34  426. 
Order  from  LC  mi$2,  70,  phH  80  PB  147  874 

All  the  available  wind  Information  over  c«ntral,  west 
and  north  Europe,   the  Atlantic  Ocean,  the  United 
States  and  Canada  was  studied  for  a  period  of  seven 
days.  January  1-7,   1956  0300  Z.    Mean  horizontal  and 
venlcal  wind  profiles  were  computed  at  100  km  inter- 
vals from  the  axis  of  both  jets  and  are  discussed.  Both 
on  these  profiles,  the  average  wind  and  the  equivalent 
barotroplc  level  is  computed.    It  is  shown  that  the 
height  of  the  equivalent  barotropic  level  changes  as  the 
distance  from  the  axis  of  the  jet  varies.   The  equivalent 
barotrc^ic  level  is  shown  to  have  a  maximum  height  of 
432  mb  at  the' axis  of  the  subtropical  jet  and  a  minimum 
height  of  560  at  a  distance  of  1000  km  north  of  the  polar 
jet.    An  average  E.  B.  L.   is  computed  and  is  shown  to 
have  a  height  of  505  mb.    (Author) 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
THE  LINEAR  PREDICTABILITY  OF  WEATHER 
RADAR  SIGNALS,  by  Thomas  M.  Noel  and  Aaron 
Fleisher.   Research  rept.  no.  34  on  Weather  Radar 
Research,  Contract  AF  19(604)5220.  June  60,  49p. 
9  refs.  AFCRC-TN-60-471. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  149  569 

A  study  has  been  made  of  the  linear  predictability  of 
the  plane  field  of  radar  signals  from  weather.    The  re- 
sults are  a  description  of  the  quality  of  the  forecasts 
and  their  dependence  on  time  and  locatior,  of  the 
sources  of  information  and  of  the  eddy  structure  of 
precipitation.   (Author) 
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Massachusetts  Inst,  of  Tech.  ,  Cambridge. 
STUDIES  OF  THE  ATMOSPHERIC  GENERAL  CIRCU- 
LATION.  Ill,  by  Victor  B.   Starr.    Final  rept.  , 
1  Jan  58-31  Dec  59  on  General  Circulation  Project,  Con- 
tract AF  19(604)2242.    Dec  59,   145p.   148  refs. 
AFCRC-TR-60-231;  AD-237  778. 
Order  from  LC  ml$7.  20.  ph$22.  80  PB  148  069 

In  general  terms,  the  primary  concerns  were  (1)  to 
measure,  as  far  as  the  existing  data  permit,  the  distri- 
bution, transfer  and  conversion  of  atmospheric  energy 
as  a  function  of  wave  number,  and  the  hemispheric  dis- 
tribution and  transfer  of  water  vapor;  and  (2)  topursue 
theoretical  studies  erf  the  dynamics  of  the  general  circu- 
lation.   (Author) 


McGill  U.  (Canada). 
TEMPERATURE  AND  WIND  FREQUENCY  TABLES 
FOR  EURASIA.    VOL.    3.   JULY -SEPTEMBER,  by 
J.  N.  Rayner.   Rept.  on  Contract  DA  19-129-qm- 
1447.  June  60,  209p.  Arctic  Meteorology  Research 
Group  Pub.  in  Meteorology  no.  21 . 
Order  from  LC  mi$9.30.  ph$3l.80       PB  150  188 

See  also  PB  148  325 


McGill  U.  (Canada). 
TEMPERATURE  AND  WIND  FREQUENCY  TABLES 
FOR  EURASIA.    VOL.   4.  OCTOBER-DECEMBER,  by 
J.  N.  Rayner.   Rept.  on  Contract  DA  19-129-QM-1447. 
July  60,  209p.  Arctic  Meteorology  Research  Group 
Pub.  in  Meteorology  no.  23.  ,— 

Order  from  LC  mi$5.70.  ph$16.80       PB  150  189 

See  also  PB  150  188 


Office  of  Naval  Operations.   Washington,   D    C 
UPPER  WIND  STATISTICS  CHARTS  OF  THE  NORTH- 
ERN HEMISPHERE  (300.  200  AND  100  mb  LEVELS). 
by  Harold  L.   Crutcher.  Aug  59,  97p.  32  refs 
NAVAER  50-1C-535,   Volume  II. 
Order  from  OTS  $35.00  PB  161  995-2 

See  also  PB  161  995-1 


Office  of  Naval  Operations.   Washington.   D.  C 
UPPER  WIND  STATISTICS  CHARTS  OF  THE  NORTH- 
ERN HEMISPHERE  (850,  700  AND  500  mb  LEVELS), 
by  Harold  L.-  Crutcher.    Aug  59,  94p.   32  refs 
NAVAER  50-1C-535,   Volume  I. 
Order  from  OTS  $35.00  PB  161  995-1 

See  also  PB  161  995-2 


Pennsylvania  State  U.    Mineral  Industries  Experi- 
ment Station.  University  Park. 
TROPOSPHERIC  BEHAVIOR  ASSOCIATED  WTTH 
THE  ARCTIC  STRATOSPHERIC  WARMING  PHE- 
NOMENON, by  Paul  R.  Julian.    Final  rept.  Pt.  1  on 
Contract  AF  19(604)2190.    Dec  59,   lllp.  31  refs. 
AFCRC-TR -60- 240(1). 
Order  from  LC  mi$6.00,  ph$18.30  PB  149  978 


■  El^t  winners,   1952  through  1959,  have  been  investi- 
gated in  an  effort  to  ascertain  tropospheric  behavior 
occurring  concurrently  with  the  warming  phenomenon. 
A  precise  definition  of  the  warming  phenomenon  was 
formulated  by  assuming  that  the  transition  of  the 
Canadian  Arctic  stratosphere  from  a  baroclinic  state, 
with  wind  speeds  at  lOOmb  two  to  three  times  those  at 
500mb,  to  a  near -barotroplc  state,  with  the  wind 
speeds  at  100  and  500mb  almost  equal,  was  the  sys- 
tematic, and  annually-recurring  event  of  Interest. 
The  large-scale  tropospheric  behavior  was  deter- 
mined by  computing  pressure-change  charts  from 
30-day  mean  sea -level  charts  endfng  and  commencing 
on  the  approximate  date  at  which  the  stratospheric 
transition  began.   In  all  eight  winters  the  sea-level 
pressure  was  observed  to  increase  in  the  Canadian 
Arctic  and  decrease  in  middle  latitudes  as  the  transi- 
tion occurred  in  the  stratosphere.    In  the  four  winters 
with  transition  dates  occurring  before  1  March,  the 
increase  in  aralc  pressures  was  accompanied  by  a 
southward  movement  of  the  belt  of  maximum  tropo- 
spheric westerlies  and  a  pronounced  primary  index 
cycle.    In  the  four  winters  with  transition  dates  in 
March,  the  association  of  the  polar  pressure  rises 
with  an  Index  cycle  was  not  as  clear,  apparently  be- 
cause positive  pressure  anomalies  at  high  lititudes 
existed  previous  to  the  transition  date.   Two  winters 
of  data  from  the  Antarctic  Indicated  Increases  in 
station  pressures  over  the  continent,  as  the  antarctic 
stratospheric  transition  occurred. 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
THE  NIGHTTIME  INFLUENCE  OF  IRRIGATION 
UPON  DESERT  HUMIDITIES,  by  Ivan  Bennett  and 
Ronald  A.  Nelson.   July  60,  46p.  13  refs.   Technical' 
rept.  EP-136. 
Order  from  LC  mi$3.  30,  ph$7.8e  PB  150  184 

A  moderate  Increase  was  observed  in  moisture  con- 
tent of  the  air  in  the  oasis  compared  with  desert  air. 
The  magnitude  of  the  increase  was  related  to  the 
general  moisture  level  of  the  two  prevailing  summer 
air-masses;  with  dry  Pacific  air  the  increase 
amounted  to  15  to  20  F  degrees  in  dewpoint,  and  with 
moist  air  from  the  Gulf  of  Mexico  it  was  limited  to 
5  to  10  F  degrees.    Similar  but  smaller  differences 
were  noted  between  moist  and  dry  cropland  within  the 
oasis.   Advectlon  of  moist  air  from  the  oasis  Into  the 
desert  could  not  be  sharply  dehmlted  quantitatively, 
but  within  the  first  few  hundred  yards  from  the  edge 
of  the  oasis,  advection  diminished  rapidly  and  seemed 
barely  evident  at  one  mile.    Nighttime  evaporation 
and  small  daytime  storage  of  heat  in  the  oasis  soil, 
contrasted  with  negligible  nighttime  evaporation  and 
large  heat  storage  In  the  soil  of  the  desert,  combined 
to  produce  minimum  daily  temperatures  5  to  15  F 
degrees  lower  in  the  oasis  than  in  the  adjoining 
desert.   (Author) 


Sperry  Gyroscope  Co. ,  Great  Neck,  N.  Y 
A  FLIGHT  INVESTIGATION  OF  THE  PERFORM- 
ANCE OF  LOW  CEILING/VISIBILITY  METEORO- 
LOGICAL EQUIPMENT.   Rept.  on  Contract  Cca -29773. 
Dec  54,   367p.    11  refs.   Sperry  rept.   no.  5245-4059. 
Order  from  LC  mi$ll.  10.  ph$56.  10  PB  147  958 
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A  flight  test  program  to  e>|aluate  operationally  the 
ceilometer-transmissometer  system  of  measuring  low 
celling/visibility  weather  'vith  respect  to  what  the  pilot 
sees  from  the  cockpit  duri^  actual  weather  ILS  ap- 
proaches has  been  conducttd  by  Sperry  Gyroscope 
Company.   Division  of  The  |Sperry  Corporation,  under 
contract  to  the  Air  Navigation  Development  Board. 
This  project  has  been  contiicted  under  the  technical 
supervision  of  the  Weatherj  Bureau.    A  general  analysis 
of  the  flight  test  data  has  bjeen  performed.    The  re- 
ailts  of  this  analysis  can  tip  used  to  determine  what  a 
pilot  will  see  from  the  coc^it  under  observed  meteo- 
rological and  photometric  Conditions  at  any  airport 
equipped  with  the  ceilometer-transmissometer  system. 
Information  which  is  not  currently  available  to  the 
pilot,   such  as  the  points  frbm  which  he  can  first  see 
the  ground,  the  approach  lijghts,  and  the  end  of  the 
runway,   can  be  obtained  fr£rn  this  system.    This  in- 
formation,  when  used  by  the  pilot,  can  provide  an  im- 
provement in  approach  success  and  an  increase  in  the 
safety  of  instrument  approaches.  (See  also  PB  144  114) 


Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
ON  METEOROLOGICAL  OBJECTIVE  ANALYSIS  AND 
MODEL  THEORY,  by  Manured  M.   Hall.   Final  rept. 


on  Contract  AF  19(604)570 
GRD-TR -60-293:  SRI  Proj 


Order  from  LC  mi$3.  30.   pi$7.  80 


July  60,   43p. 
2890. 


2  refs. 
PB   150  173 


The  development  of  a  system  for  the  analysis  of  mete- 
orological distributions  by  ihe  objective  treatment  of 
observational  data  is  systematically  discussed.    The 
information  sources  are  coisidered  to  fall  into  three 
categories:  (1)  data  concurrent  with  the  time  of  the 
space -distribution  analysisj  (2)  near-past  data  con- 
taining information  which  mky  be  extrapolated  forward 
in  time  to  the  analysis,  and  (3)  well -past  data  from 
which  come  physical  laws.   Statistical  and  empirical 
relationships,  and  subjective,  learned,   skills.    The 
investigation  is  limited  to  considerations  of  the  space- 
time  analysis  of  the  state  parameters  (pressure,  tem- 
perature and  density)  and  the  wind.    The  state -param- 
eters are  dealt  with  from  the  point  of  view  of  inter- 
relationships, degree  of  indjependence,  manners  of 
specification,   and  transfornkations.    The  analysis  sys- 
tem is  built  up  on  the  use  offa  dynamical -numerical 
model  as  data  vehicle.    The  ibasic  systenvof  governing 
equations  is  illustrated  withjdensity  as  principal  de- 
pendent variable  of  state,  ai)d  the  importance  of  the 
horizontal  mass -divergence  is  indicated.    The  mass- 
continuity  equation  is  shown  to  have  a  near-perfect 
numerical  analogue.    The  mechanism  by  which  the 
atmosphere  maintains  appra»cimate  geostrophic  balance 
is  considered.    Numerical  techniques  are  suggested 
for  possible  realization  of  this  wind  alignment  to  a 
natural  degree  in  the  integr^ion  without  rigid  imposi- 
tion in  the  model.    The  propagation  of  meteorological 
"noise"  and  its  suppression  Is  also  discussed.  (Author) 


Texas  A.  and  M.   Research; Foundation,  College 
Station.  I 

DESIGN  OF  THE  MOBILE  MICROMETEOROLOGICAL 
STATIONS  FJ^LOYED  ON  |>R0;ECT  GREEN  GLOW 
by  William  H.  Clayton  and  Jerry  D.  Merryman.    Final 
repr.  on  Contract  AF  19(604)4562.    Jan  60.  91p.  3  refs. 
Rv.tfrence60-IT;  AFCRC-TR-60-252. 
Orikii  from  LC  mi$5.  40.  ph$15.  30  PB  149  570 


This  paper  outlines  the  design  and  construction  of  two 
mobile  micrometeorological  stations  developed  specifi- 
cally for  use  on  Project  Green  Glow  and  for  study  of  the 
atmospheric  boundary  layer  generally.   The  two  stations 
are  identical  with  respect  to  parameters  measured  and 
sensors  employed,  and  differ  only  in  the  method  of  data 
readout.    Station  2  (to  which  the  major  part  of  the  dis- 
cussion is  devoted)  presents  the  data  as  sequential  pa- 
rameter values  in  digitized  form  on  typewritten  sheets 
and  punched  cards,  while  Station  1  utilizes  the  familiar 
strip  chart  recorders  and  electrical  counters.  (Author) 


Texas  A.   &  M.    Research  Foundation,  College  Station 
MICROMETEOROLOGICAL  DATA  PROJECT  GREEK 
GLOW.    VOLUME  I.   WET  AND  DRY  BULB  TEMPER- 
ATURE. STATION  3.   by  William  H.   Clayton.   Scien- 
tific rept.   no.    1  on  Contract  AF  19  (604)5527.   June  60, 
700p.    Reference  no.   60-8D1;  GRD-TN -60-489. 
Order  from  LC  mi$  11.  10.  ph$105.  90         PB  150  181 

Two  mobile  micrometeorological  stations  were  em- 
ployed for  the  collection  of  these  data.    These  stations, 
designated  2  and  3  on  the  accompanying  field  map, 
were  equipped  for  air  temperature  measurements  (wet 
and  dry  bulb)  at  eight  levels,  wind  speed  at  eight  levels, 
wind  direction  at  one  level,   soil  temperature  at  seven 
levels,   soil  heat  flux,   insolation,   reflected  insolation.' 
net  radiation,   soil  moisture,  and  standard  surface  ob- 
servations.   Only  wet  and  dry  bulb  temperature  values 
from  Station  3  are  given  in  this  report. 


Weather  Services,  Inc.  ,  Boston,  Mass. 
DEVELOPMENT  OF  A  METHOD  OF  FORECASTING 
THE  OCCURRENCE  AND  BASE  ALTITUDE  OF  CON- 
TRAIL FORMATION.    Scientific  rept.  on  Contract  AF 
19(604)1961.   20  Jan  60.   47p.   AFCRC  TN-60-231. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  146  466 

To  forecast  the  occurrence  of  contrails,  a  simple 
mathematical  predicting  model  was  developed.    This 
was  based  primarily  on  the  shape  of  the  ascent  curve. 
The  mathematical  problem  was  one  of  discriminant 
analysis,  in  which  a  linear  combination  of  three  slc^s 
was  found,  which  maximized  the  ratio  of  the  variabil- 
ity of  the  resulting  combination  between  the  two  cate- 
gories, contrails  and  no  contrails.    The  discriminant 
values  found  for  all  cases  separated  well  ranging  from 
85%  to  100%  correct.    In  the  forecasting  of  the  height    . 
of  contrail  formation,  an  equation  was  developed  using 
the  prevailing  height  of  the  trc^xjpause  to  indicate  ap- 
proximate height  of  contrail  formation  and  the  height 
at  which  the  -50C  temperature  occurred.  The  data  was 
normalized  providing  a  forecasting  method,  effective 
regardless  of  location.    A  graph  of  this  equation  re- 
sulted in  a  simple  method  of  forecasting  contrail 
height.    (Author). 


Wisconsin  U.  [Madison]. 
AN  EXPERIMENT  IN  STRATIFIED  CLIMATOLCXJY 
OF  UPPER  WINDS,  by  Walter  L   Christensen,   Reid 
A.   Bryson,  and  Charles  W.  Hutchins.    Scientific  rept. 
no.  2  on  Contract  AF  19(604)5191.    Feb  60,  79p. 
6  rpfs.  AFCRC- TN-60-201;  AI>235  072. 
Order  from  LC  mlR  50,  ph$12.  30  PB  148  252 
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As  an  experiment  in  stratified  climatology,  a  contin- 
gency technique  is  tested  for  forecasting  300  mb  geo- 
strophic winds  over  a  central  point  In  a  given  area  for 
the  month  of  March.    Eight  years  of  data  (1950-1957 
Is  incorporated  into  the  forecast  scheme  and  March 
1958  is  used  for  verificaticxi.    Results  are  compared 
with  other  objective  and  subjective  forecast  methods 
with  the  results  at  this  study  comparing  favorably  with 
other  objective  methods  but  not  surpassing  the 
accuracy  level  ot  the  Joint  Numerical  Weather  Pre- 
diction Unit.    Simplicity  and  rapidity  of  application 
of  this  contingency  technique  is  preserved  and 
stressed.    It  is  believed  that  this  method  has  merit 
and  further  research  in  this  area  may  provide  more 
significant  results.  (Author) 


Wisconsin  U.  [Madison] 
AN  EXPERIMENT  IN  THE  INTERPOLATION  OF 
PRESSURE  CONTOUR  PATTERNS  IN  AREAS  OF 
MISSING  DATA,  by  James  R.  Blankenship,   Reid  A. 
Bryson,  and  Lyle  H.  Horn.    Scientific  rept.  no.   1  on 
Contract  AF  19(604)5191.    Feb  60,   55p.  4  refs. 
AFCRC- TN-60-200;  AD- 235  071. 
Order  from  LC  miJ3.  60,  ph$9.  30  PB  148  251 

A  method  of  interpolating  the  pressure  pattern  into  an 
area  of  missing  data  is  studied  from  adjacent  areas 
of  known  data.    The  method  is  used  to  describe  the 
known  portions  of  the  northern  hemispheric  500- mb 
flow  by  the  use  of  orthogonal  polyncwnials.    TTiis 
method  reduces  the  500- mb  contour  pattern  to  a 
mathematical  formula,  which  If  converted  back  to  the 
original  map  will  usually  contain  95%  of  the  variance 
of  the  original  500-mb  chart.    By  the  use  of  the  varia- 
ble coefficients  of  the  orthogonal  polynomials,  the 
values  for  these  same  coefficients  can  be  interpolated 
for  the  silent  area.    This  study  indicates  that  a  silent 
area  chart  can  be  produced  by  this  method  with  an 
average  accuracy  of  88%  or  greater.    The  basic 
premise  erf  this  approach  is  that  all  weather  patterns 
are  themselves  globally  inter -dependent,  therefore, 
the  coefficients  of  the  known  area  must  reflect  at 
least  the  main  conditions  in  the  missing  area.   TTie 
basic  data  were  obtained  from  the  US  Navy  project 
AROWA  map  series.    This  data,  being  on  IBM  cards, 
made  it  possible  to  utilize  the  IBM  650  electi  xiic  com- 
puter. (Author) 


Wisconsin  U. ,  Madison. 
HEAT  FLUX  IN  LAKE  MENDOTA,  by  John  A.   Dutton 
and  Reid  A.   Bryson.    Technical  rept.  no.   2  on  Con- 
tract Nonr- 1202(07).    June  59,   106p.   15  refs. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  150  049 

In  Chapter  I  the  heat  budget  of  the  lake's  surface  is 
examined.    Starting  with  a  relationship  that  combines 
the  factors  of  net  radiation,  evaporation,  transfer  of 
heat  to  the  air,   and  the  change  in  heat  content  of  the 
lake,  the  balance  of  these  factors  from  month  to  month 
are  developed.    The  result  is  a  quantitative  understand 
Ing  of  how  the  heat  provided  by  the  sun  at  the  lake's 
Surface  is  partitioned  through  various  processes,  and 
how  this  partitioning  changes  with  the  season.    Chaptec 
II  shows  quantitatively  how  the  heat  which  is  trans- 
ferred through  the  surface  of  the  lake  is  distributed 
with  depth,  and  demonstrates  the  development  and  de- 
cay erf  thermal  structure  through  the  ice-free  season 
of  the  lake.    A  well-known  method  of  solving  Fourier's 


heat  conduction  equation  is  developed  and  applied  to 
the  lake.    The  first  results  of  the  attempt  to  relate 
the  observed  parameters  of  the  lake  to  those  of  the  at- 
mosphere are  presented  in  Chapter  IIL    The  value  of 
the  concept  of  the  lake  as  an  integrator  of  the  climate 
is  shown  through  the  high  correlation  of  lake  surface 
temperatures  and  the  average  of  air  temperatures 
over  periods  from  one  week  to  a  month. 


Frost  Science 

Denver  U.  [Colo.  ] 
ELASTIC  PLATES  WITH  SIMPLY  SUPPORTED 
STRAIGHT  BOUNDARIES.   RESTING  ON  A  LIQUID 
FOUNDATION,  by  Arnold  D.Kerr.  Rept.  on  Bearing  Ca- 
pacity of  Floating  Ice  aeets.  Contract  DA  11-190-enK- 
AD-^7^338  *^"  ^^  ''^'"  ^^^^  R^earch  rept.  59; 
Order  from  LC  mi%2.  40.  ph$3.  30  PB  149  134 

The  deflection  e^q^ression  of  an  infinite  plate  subjected 
to  a  ccKicentrated  force  is  used  with  the  "method  of 
images"  to  obtain  solutions  for  6  plates  with  simply 
siq>ported  edges.    The  semi-infinite  plate,  the  wedge- 
shaped  plate,  and  its  special  case,  the  rectangular 
corner  plate,  are  solved  in  closed  form;  and  the  infi- 
nite strip,  the  semi -infinite  strip,  and  the  rectangular 
plate  are  solved  as  rapidly  convergent  series.    Be- 
havior under  a  concentrated  force  is  studied  in  more 
detail  for  the  semi-infinite  plate  and  die  rectangular 
comer  plate.    Relationships  for  obtaining  bending 
moments,   shear  forces  and  reaction  distributions  as 
well  as  derivatives  of  the  kei-funaion  with  respect  to 
_r  and  G  are  given.   (Author) 


Denver  U.  [Ck)lo.] 
PLASTIC  DEFORMATION  OF  FLOATING  ICE 
PLATES  SUBJECTED  TO  STATIC  LOADS,  by  Arnold 
D.  Kerr.   Rept.  on  Bearing  Capacity  of  Floating  Ice 
Sheets,  Contract  DA  ll-190-eng-34.   Sep  59,  15p. 
12  refs.  aPRE  Research  rept.  57;  AD-237  533. 
Order  from  LC  mi|2.40.  ph$3.30         PB  149  132 

The  problem  is  analyzed  mathematically  for  decreas- 
ing and  increasing  rates  of  deflection.  The  analysis 
is  based  on  the  assumptions  that  for  decreasing  rates 
of  deflection  the  floating  ice  plate  will  deform  under 
lateral  load  without  failure  until  the  weight  of  the 
displaced  water  is  equal  to  that  of  the  load,  and  that 
for  increasing  rates,  deflection  increases  until  the  ice 
plate  collapses  under  and  near  the  load.  It  is  also 
suggested  that  the  total  deflection  at  a  certain  time  is 
the  result  of  the  elastic  deflection  surface  and  the 
plastic  deflection  due  to  shear  only,  the  shear  forces 
obeying  Newton's  law  of  viscosity.  Deflection  equa- 
tions for  plastic  deflection  due  to  shear  are  derived 
for  an  infinite  plate  subjected  to  a  line  load ,  an  infinite 
plate  subjected  to  a  concentrated  force  (axially 
symmetrical  flexure),  and  an  infinite  plate  subjected 
to  uniform  circular  load.   Equations  for  elastic  de- 
flection to  be  added  to  the  plastic  deflection  due  to 
shear  are  suggested.  According  to  the  statements 
and  assumptions  made  and  the  results  obtained,  the 
total  system  of  an  ice  plate  resting  on  a  liquid 
base  can  be  considered  as  a  Kelvin  body  for  the 
case  of  decreasing  rates  of  deflection.  (Author) 
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Aeronautical  Chart  and  Information  Center, 

St.  Louis,  Mo.  i 

GEODETIC  DISTANCE  AND  AZIMUTH  COMPUTA- 
TIONS FOR  LINES  OVER  500  MILES.  Rev.   Dec  59. 
90p.  27  refs.  ACIC  Technical  rept.  no.  80. 
Order  from  OTS  J2. 25  |  pb  161  994 

This  is  the  third  and  final  rqport  of  a  series  contain- 
ing the  results  of  a  geodetic  investigation  of  existing 
formulae  suitable  for  computing  geodetic  distance  and 
azimuth  of  the  basic  geodetic  curves;  the  geodesic, 
normal  section  and  great  elliptic  arc.    It  recommends 
those  formulae  not  too  complex  for  general  use  and 
adaptable  to  desk  calculator  and  electronic  digital  com- 
puter.   Eighteen  equations  were  evaluated;  seven  for 
the  great  elliptic,  seven  for  nhe  geodesic  and  four  for 
the  normal  section.    The  accuracy  criteria  for  this 
repbrt  are  set  at  1 :  100, 000  in  length  and  one  second  of 
arc  in  azimuth.  (Author).    (See  also  PB  124  647. 
PB  131  980). 


Aeronautical  Chart  and  Infc^mation  Center, 

St.  Louis,  Mo. 
A  PHOTOCHEMICAL  PROCESS  FOR  PREPARATION  OF 
MASTER  TERRAIN  MODELS,  Aug  60,   13p.   7  refs. 
ACIC  Interim  Technical  rept.,  no.  91. 
Order  from  OTS  $0. 50  |  PB  161  993 


The  primary  purpose  of  this  report  is  to  present  a 
standardized  procedure  for  r4pidly  and  economically 
preparing  master  terrain  model  surfaces  by  photome- 
chanical methods  to  support  production  of  shaded  relief 
masters  now  being  prepared  by  artist  airbrush  and 
hand  rendering.    Further  processing  of  these  products 
can  afford  users  wide  selection  of  related  topographic 
items.    In  diis  procedure,  white Jight  is  admitted 
through  a  variable- toned  transparency  directly  into  a 
particular  sentized  liquid  plastic  (initially  formulated 
and  patented  by  Haloid  Xerox,  Inc. )  for  a  predeter- 
mined exposure.    Exposure  of  this  projected  image  will 
produce  a  hardened  three-dimensional  surface  of  the 
plastic,  thus  reducing  conventional  terrain  model  mak- 
ing to  a  nxjre  simplified  photomechanical  operation. 
Reproduction  of  this  master  with  select  molding  media 
will  provide  various  photographic  and  thermo- formed 
^ZLF°^"*^""    ^®  process  described  here  does  not  in- 
tend to  furnish  all-purpose  solutions  to  user  re- 
quirements,   but  does  afford  rapid  means  of  effec- 
tively portraying  terrain  detail  in  S-dimensional  form 
and  provides  stimulas  to  continue  investigation  toward 
improving  photomechanical  teahniques  and  products  re- 
lating to  terrain  identification  and  simulated  effects 
useful  to  analysis,  training,  and  briefing.    (Author). 

Naval  Photographic  Interpretation  Center, 

WashingtOD,  D.  C. 
STUDY  OF  VEGETATION  AND  TERRAIN  CONDI- 
TIONS FROM  AERIAL  PHOTOGRAPHY,  by 
P.  E.  TruesdeU.   Final  rept.  oo  ProJ.  TED  HC 
PH-4747.4.  May  59,  81p.   PIC  rept.  207/59-U. 
Order  from  LC  mi$4. 80,  ph$l3. 80  PB  150  786 


A  study  was  conducted  concerning  the  interpretation  of 
vegetation  and  associated  terrain  conditions  from  aerial 
photography  obtained  from  a  selected  area  in  the  North- 
ern Hemisphere.   The  study  consisted  of  a  field  trip  to 
the  area  to  be  investigated  and  laboratory  work  with  the 
aerial  photography  as  a  basis  for  determining  the 
recognition  characteristics  of  the  vegetation  observed 
on  the  field  trip.    It  is  concluded  that,  tb  ,-  study  will  be 
an  aid  to  the  photo  interpreter  in  becoming  familiar  with 
certain  vegetation  types  and  their  associated  terrain 
conditions.   (Author) 


This  report  released  for  sale  to  the  public  11  Oct  60. 
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American  Geographical  Society,  New  York 
GLAQAL. GEOLOGY  OF  THE  LACUNA  SAN 
RAFAEL  AREA,  by  Ernest  H.  Muller.   Rept.  on 
American  Geographical  Society  Southern  Chile  Expe- 
dition, 1959,  Contract  Nonr-641(04).  Oct  59    35p 
22  refs.  AD- 227  472. 
Order  from  LC  mi$3.00,  ph^6.30         PB  149  864 

Contents : 

Pre-Tempanos  glaciation 
Tempanos  glaciation 

Topographic  expression 

Exposures  in  the  banks  of  Rio  Tempanos  ,  near  Olqui. 
and  in  shore-bluffs  of  Lagu^a  San  Rafael 

Correlative  moraines  of  adjacent  glaciers 
Oscillations  of  recent  centuries 

Recent  moraines 

Modem  outwash  plain 

Stratigraphic  evidence 

Historic  evidence  of  recent  fluctuations 
San  Rafael  glacier  in  1959 

Ice  cave  observations 

Moraine  deposition 


Instituto  dp  Edafologia  y  Fislologiya  Vegetal ,  Madrid 

(Spain). 
STUDY  OF  THE  SOILS  OF  THE  EBRO  VALLEY 
I.   PROVINCES  OF  LOGRONO  AND  NAVARRA,  by 
J.  M.  Albareda,  F.  Monturiol  and  others .  Final 
technical  rept.  for  1  Mar  59-30  Feb  60  on  Contract 
DA  91- 591 -EUC- 1085.  [1960]  126p.  25  refs 
AD-235  137. 
Order  from  LC  mi$6.30,  ph$19.80       PB  147  622 

Soil  maps  were  drawn  of  the  provinces  of  Navarra 
and  Logrono  with  special  cc^sideration  of  the  study  of 
profiles  in  the  terrain .  The  maps  and  a  study  of  the 
geological  characteristics  of  both  provinces  allowed 
the  establishment  of  11  different  soil  series  .  in  some 
of  which  the  lithosoil  stage  was  also  mapped.   Four 
distinct  sectors  corresponding  to  4  different  natural 
regions  ,  with  their  different  reliefs  and  patterns  were 
distinguished.  The  types  of  climate  which  correspond 
to  these  4  natural  regions  were  studied  supported  by 
climatological  data .  The  geological  history  of  the 
Ebro  Valley,  the  main  mineral  resources,  and  the 
terrain  belonging  to  different  ages  and  stories  are 
described;  the  lithology  of  the  different  materials  was 
analyzed.   Studies  were  made  of  spontaneous  vegeta- 
tion, in  which,the  main  constitutive  species  of  the 
xerophytic  thicket  and  humid  woodland,  hydrography. 


and  agrarian  econon-y  are  examined.   The  mineralog- 
ical  study  of  sands  and  clays  was  undertaken  of  the 
II  soil  series  .   Study  of  clays  revealed  the  constancy 
of  the  illite-kaolinite  association.  Different  Fe  forms, 
particularly  geothite.  were  very  abundant  in  every 
profile.  The  results  of  the  mineralogical  analysis  of 
the  heavy  fractions  indicated  that  very  resistant 
species  such  as  tourmaline,  zircon,  and  rutile 
predominate.  Opaque  grains  wp»-e  very  abundant. 


Oceanography 


Office  of  Naval  Research,  Washington,  D.  C. 
THE  NEXT  TEN  YEARS  IN  OCENAOGRAPHY  (A 
SURVEY  OF  THE  GROWTH  POTENTIAL  TO  EXIST- 
ING INSTITUTIONS)  by  Gordon  G.  Ull,  A.  E.  Maxwell, 
and  F.  D.  Jennings.    1  Jan  59,  33d.  5  refs. 
Order  from  LC  mi$ 3.00,  ph$6.  30  PB  150  586 

This  report  released  for  sale  to  the  public  11  Oct  60. 

Several  groups,  including  the  Office  of  Naval  Operations, 
members  of  Congress  and  the  Committee  on  Oceanog- 
raphy of  the  National  Academy  erf  Sciences  -  National 
Research  Council,  have  requested  that  a  broad  long 
range  program  of  oceanographic  research  be  formulatec 
to  present  the  current  status  and  the  future  require- 
ments that  are  necessary  to  maintain  the  needs  of  the 
country.  This  document"  has  been  prepared  as  an 
essential  part  of  that  research. 


Ttexas  A.  and  M.   Coll. ,   College  Station. 
DATA  REPORT  FOR  TWO  IGY  CRUISES,  by  Hugh  J. 
McLellan.    Rept.  on  Contract  N7onr-48702.    Apr  59. 
117p.  2  refs.  Reference  59- 15D,  AD-220  390. 
Order  from  LC  mi  $6.  00,  ph$18.  30  PB  148  270 

Cruise  58-Hl  was  carried  out  March  23  to  April  3, 
1958.    A  line  of  stations  to  a  maximum  depth  of  3500 
meters  was  occupied  along  the  94°30'  W  meridian 
crossing  the  Gulf  erf  Mexico  from  North  to  South.    The 
locations  of  stations  are  shown  on  the  track  chart. 
Fourteen  hydrographlc  stations  were  occupied,   4 
bottom  cores  taken  and  144  B.  T.  observations  made. 
Cruise  58-H4  May  13  to  June  29,   1958.    The  track 
followed  and  the  positions  at  which  observations  were 
made  are  shown.    In  all  90  hydrographlc  statlcxis  were 
occupied.    TVenty- eight  bottom  cores  were  taken  and 
410  B.  T.  observations  made. 


Woods  Hole  Oceanographic  Institution,  Mass. 
OCEANOGRAPHIC  DATA  FROM  MEDITERRANEAN 
SEA,    RED  SEA,    GULF  OF  ADEN,    AND  INDIAN 
OCEAN;  ATIANTIg  CRUISE  242  FOR  THE  INTER- 
NATIONAL GEOPHYSICAL  YEAR  1957-5b,   by 
A.  Conrad  Neumann  and  Dana  Densmore.    Rept.  on 
Contract  Nonr -21 96(00).    Dec  59,  44p.  9  refs.  Refer- 
ence no.   60-2. 
.Order  from  LC  mi $3.  30,  ph$7.  80  PB  146  999 

The  data  of  51  hydrographlc  stations  plus  a  list  of  sur- 
face salinity  and  temperature  values  are  presented. 


Physics  of  the  Atmosphere 


Air  Force  Special  Weapons  Center,  Kirtland  AFB, 

N.  Mex. 
COMPOSITION  OF  RADIATION  TRAPPED  IN  THE 
GEOMAGNETIC  FIELD  AT  ALTITUDES  UP  TO 
1 ,000  KILOMETERS,  by  Francis  E.  Holly  and 
Richard  G.  Johnson  (Lockheed  Missile  and  Space 
Research  Lab.)  Mar  59,  18p.  5  refs.  AFSWC-TN- 
59-15;  AD-216  354. 
Order  from  LC  miJ2.40.  ph$3.30         PB  147  815 

An  instrument  package  containing  8  Geiger  tubes  was 
flown  at  an  altitude  of  1 ,  000  km  in  a  region  of  the 
lower  Van  Allen  radiation  belt.  Five  different  thick- 
nesses of  absorber  were  used  to  obtain  a  range 
spectrum  of  penetrating  particles  .  The  radiation 
penetrating  30  mg  Al  absorber  ( P>  160  kev  electrons) 
cm2 

was  determined,  by  magnetic  selection,  to  be  pre- 
dominantly electrons  .  Ninety- nine  percent  of  the  flux 
in  the  measurement  energy  range  (30  kev  to  4  Mev 
for  electrons)  would  not  penetrate  the  same  absorber 
thickness  as  a  600  kev  electron.  A  trapped  high 
energy  component  was  observed.  (Author) 


Avco  Corp.  ,  Wilmington,  Mass. 
IONOSPHERIC  DISTURBANCES  FOLLOWING  A 
SOLAR  FLARE,  by  G.  E.  Hill.   Scientific  rept.  no.  6 
on  Research  Concerning  Forecasting  Anomalous  Prop- 
agation at  High  Latitudes,  Contract  AF  19(604)4092. 
Aug  60,  46p.   14  refs.   Technical  rept.   RAD- TTl -60-22; 
AFCRC-TN-60-598. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  150  341 

Northern  Hemispheric  charts  of  f  min,  foEs,  and 
foF2  at  intervals  of  3  hours  have  been  constructed  for 
the  disturbed  period  from  12  through  15  September 
1957.    Enhanced  f  min  values  have  been  found  over  the 
polar  cap  on  12  September.    By  the  time  of  the  sudden 
commencement  (SC)  of  geomagnetic  activity  (0046Z, 
13  September)  thef  min  disturbance  spread  outward 
to  the  auroral  zone.    Following  the  SC,  the  f  min  dis- 
turbance formed  in  an  elliptically  shaped  ring  around 
the  earth  while  the  polar  cap  f  min  disturbance  dis- 
sipated.   The  elliptical  ring  (coincident  with  constant 
dip  lines)  then  expanded  southward,  and  by  0900Z, 
the  approximate  time  of  the  main  phase,  the  f  min 
ring  disturbance  reached  a  constant  dip  of  about  72 
degrees.    Just  to  the  north  of  this  ring,  in  Canada,  a 
crescent- shaped  sporadic  E  disturbance  develc^xxl. 
It  also  moved  southward.    Subsequently,  a  band  of 
sporadic  E  appeared  over  northern  Asia.    The  foF2 
disturbance  began  about  the  time  of  the  SC  and  lasted 
about  36  hours.    On  the  basis  of  the  f  min  and  foEs 
patterns,  it  is  concluded  that  prior  to  the  SC,  solar 
corpuscles  impinge  on  the  lower  ionosphere  directly 
from  outside  of  the  earth's  "magnetosphere".    The 
post-SC  f  min  and  foEs  disturbances  Is  attributed  to 
trailed  radiation  drifting  at  relatively  low  altitudes 
(below  about  2000  km).    The  southward  expansion  erf 
the  disturbances  is  a  result  of  the  strengthening  of 
the  solar  stream.   (Author). 
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Ballistic  Research  Labs,  i  Aberdeen  Proving  Ground, 

Md. 
INSTRUMENTATION  USEf)  FOR  IONOSPHERE  ELEC- 
TRON DENSITY  MEASUREMENTS,  by  William  I 
Cruickshank.    May  60,  20pt  7  refs.    Technical  note 
no.   1317;  AD- 239  903. 
Order  from  LC  mi$2.  40,  ph%3.  30  PB  150  093 

The  technique  employed  fot  the  measurement  of  iono- 
spheric electron  densities  through  study  of  differential 
propagation  effects  on  rwo-^ase  coherent  frequencies 
broadcast  from  high  altitucies  is  discussed.    A  brief 
description  of  the  stable  ai|-borne  transmitters  and  of 
the  rocket  vehicle  designated  "Strongarm"  which  was 
used  in  an  initial  experimefit  to  carry  the  airborne 
transmitters  to  an  altitude  lof  1,000  miles  is  presented. 
The  very  narrow  band  receivers  and  recording  equip- 
ment needed  to  provide  dati  reception  and  information 
separation  are  discussed.    |i\  summary  is  given  of  the 
results  of  the  two  "Strongatm"  rockets  that  have  been 
fired,  and  the  schedule  of  fbture  experiments  is  out- 
lined.   (Author)  I 


Electromagnetic  Research  Corp. ,  Washington.  D.  C 
DETERMINATION  OF  IONOSPHERE  PARAMETERS 
BY  MEANS  OF  A  SATELLITE  ANTENNA- TYPE 
PROBE,  by  W.   W.  Zachary^  E.  A.   Wolff,  and 
M.   Katzin.    Scientific  rept.j  no.   1  on  Contract 
AF  19(604)6656.    30  June  60L   57p.   11  refs.   Rept. 
no.  CRC-6656-1;  GRD-TN-60-492. 
Order  from  LC  ml  $3.  60.  pfcJ9.  30  PB  149  844 

A  spherical  antenna -type  prtobe  for  determining  the 
parameters  d  the  ionosphere  is  described.    This  con- 
sists erf  a  main  slot  around  which  are  disposed  pairs  erf 
small  orthogonal  slots.    By  Applying  a  driving  voltage 
to  the  main  slot  and  measuiting  the  input  impedance  as 
well  as  the  voltages  induced  in  the  orthogonal  slots, 
the  Ionization  density,  collljion  frequency,  and  vector 
earth's  magnetic  field  may  be  determined.    These  are 
local  values  since  the  reaction  of  the  medium  on  the 
probe  is  effectively  limited  to  distances  of  the  order  of 
less  than  a  wavelength.    As  a  preliminary  to  the  main 
analysis,  the  input  admittance  of  a  slotted  plane  an- 
tenna in  a  magneto- ionic  medium  is  analyzed.    The 
solution  is  obtained  in  a  form  suitable  for  numerical 
evaluation.   Measurement  systems  for  the  determina- 
tion of  the  quantities  necessary  to  evaluate  the  param- 
eters of  the  Ionized  medium  are  considered.    Three 
systems  are  shown  and  theit  relative  advantages  and 
disadvantages  are  outlined.    A  suitable  measurement 
system  appears  to  be  quite  Ijeasible  of  realization. 
(Author) 

Institute  of  Geophysics,  U.  of  California,  Los 
Angeles. 

THEORETICAL  AND  LABOi(ATORY  STUDIES  IN 

CHEMICAL  AERONOMY,  by  William  J.  Schade.    Final 

rept.  for  1  Mar  57-30  Apr  60  on  Contract 

AF  19(604)2144.    Apr  60.   14».  8  refs.    AFCRC-TR- 

60-241. 

Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  535 

A  new  poriable  high-speed  ultraviolet  spectrograph  is 
described.    The  specifications  of  the  instrument  are 
given.    A  laboratory  source  lor  the  study  of  some  aero- 
nomic  chenucal  reactions  is  considered.    This  source 
is  seen  to  be  useful  for  studying  the  recombination  proc- 
esses of  atomic  oxygen.    (Author) 
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International  Inst,  of  Meteorology,  U.  of  Stockholm 

(Sweden). 
INVESTIGATIONS  ON  THE  DETAILED  STRUCTURE 
OF  THE  ATMOSPHERE  IN  NORTHERN  HEMISPHERE 
MID-SUMMER  (15-20  JULY  1957.  IGY-DATA)  by 
Friedrich  Defant.    Technical  (scientific)  note  no.  5  on 
Contract  AF  61(514)963.    1  Sep  59.   126p.   AFCRC-TN- 
59-664;  AD- 234  430. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  147  873 

Contents: 

Synoptic  situation  (15-20  July  1957);  worldwide  check 
on  the  summer  tropopause- level  and  on  the  level  of 
maximum  wind;  position  of  polarfront  jet  and  sub- 
tropical jet;  the  summer- polarfront 
Presentation  of  mean  vertical  temperature  distribu- 
tions in  each  of  the  special  selected  atmospheric 
spaces  (polar,  midlatitude,  tropical,  and  in  the  vicin- 
ity of  the  summer  subtropical  jet)  and  a  comparison 
(rf  these  average  distributions  with  that  obtained  for 
mid-winter  periods. 
Presentation  of  frequency  distributions  of  temperature 
for  various   isobaric  surfaces  in  each  of  the  atmos- 
pheric space  selected  in  order  to  demonstrate  the 
conservative  character  of  the  average  temperature 
in  each  space;  proof  for  the  existence  of  3 principal 
air  masses  as  oRX)sed  to  system  of  2  principal 
masses  (polar  -  tropical) 
Dependence  of  the  summer  temperature  on  latitude  in 
various  levels  of  the  naturally  subdivided  atmospheric 
spaces 
Presentation  of  mean  meridional  cross- sections  of  the 
actual  and  the  potential  temperature  for  northern 
hemisphere  summer 
Average  values  of  the  vertical  gradient  of  potential 
temperature  in  each  of  the  atmospheric  spaces;  pres- 
entation and  discussion  of  a  mean  meridional  cross- 
section  erf  the  static  stability  for  northern  hemisphere 
summer 


Maryland  U. ,  College  Park. 
THE  LATITUDE  AND  ALTITUDE  DISTRIBUTION  OF 
GEOMAGNETICALLY  TRAPPED  PROtONS,  by 
S.   F.   Singer.    Rept.  on  Contract  AF  49(638)530. 
17  June  60,   8p.   12  refs.  AFOSR-[TN]-60-747. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  P83 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
ENERGY  TRANSFORMATION  AND  VERTICAL 
FLUX  PROCESSES  OVER  THE  NORTHERN  HEMI- 
SPHERE, by  Clayton  E.  Jensen.   Scientific  rept.  no.  1 
on  Planetary  Circulations  Project,  Contract 
AF  19(604)6108.  Aug  60,  260p.  39  refs.  AFCRC-TN- 
60-460. 
Order  from  LC  mi$ll.  10,  ph$39.  60  PB  149  971 

The  integrals  in  the  mechanical  energy  equation 
representing  energy  transformation  and  vertical  flux 
processes  have  been  individually  evaluated  as  a  func- 
tion of  selected  pressure  layers  and  as  a  function  of  a 
broad  division  of  eddies  in  the  atmosphere  over  the 
Northern  Hemisphere  for  January  and  April  1958. 
Values  of  the  vertical  divergence  d  energy  and  meas  - 
ures  of  the  energy  transformation  process  have  been 
introduced  into  the  energy  balance  equation  leaving  a 
residual  which  approximates  the  order  of  magnitude 
of  the  dissipative  action  within  the  particular  region 
Off  the  atmosphere  being  sampled.    (Author) 


Ohio  State  U.   Research  Foundation,  Columbus. 
INFRARED  STUDIES  OF  THE  ATMOSPHERE,  by 
J.   W.  Birkeland,   R.  L.  Bowman  and  others.   Final  rept. 
for  1  Sep  57-30  Mar  60  on  Thermal  Radiation  Methods 
of  Atmospheric  Probing.  Contract  AF  19(604)2259. 
Apr  60,  97p.   4  refs.  GRD  TR-60-285. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  163 

The  results  of  a  two  and  one -half  year  program  of  in- 
vestigating the  atmosphere  by  infrared  techniques  are 
described.    Measurements  have  been  made  of  the 
abundance  of  atmospheric  tarbon  monoxide,  nitrous 
oxide,  and  methane.    High -resolution  spectra  of  NH3 
and  ND3  have  been  analyzed,  and  methods  for  the  wave- 
length calibration  of  infrared  spectrometers  have  been 
developed.    Investigations  of  the  pressure  modulation  of 
infrared  absorption  by  gases  have  been  conducted,  and 
a  search  for  the  molecule  NH4OH  in  mixtures  of  NH3 
and  H2O  has  been  undertaken  using  infrared  techniques. 
Included  in  the  report  are: 

Pressure  Modulation  of  Infrared  Absorption.   1.   Entire 
Vibration -Rotation  Bands,  by  James  C.  Gilfert  and 
IXjdley  Williams.   Pub.   in  the  Jnl.  of  the  Optical  so- 
ciety of  America  48:765-769,  Nov  58. 
The  Abundance  of  Atmospheric  Carbon  Monoxide  above 
Columbus,  Ohio,  by  J.  H.  Shaw.   Pub.   in  The  Astro- 
physical  Jnl.    128:428-440,  Sep  58. 
Abundance  of  Nitrous  Oxide  in  Ground-Level  Air,  by 
J.  W.  Birkeland  and  J.  H.   Shaw.   Pub.   in  the  Jnl.  of 
the  Optical  Society  of  America  49:637-638,  June  59. 


Rensselaer  Polytechnic  Inst. ,  Troy,  N.  Y. 
UTILIZATION  OF  ENERGY  OF  THE  UPPER  AT- 
MOSPHERE, by  P.  Harteck,   R.   R.   Reeves,  Jr.  ,  and 
G.  G.   Mannella.    Final  technical  rept.  on  Contract 
AF  19(604)2205.    8  Apr  60,  35p.    14  refs.    AFCRC-TR- 
60-264. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  149  863 

A  research  program  dealing  with  problems  connected 
with  the  chemistry  of  the  upper  atmosphere  has  been 
carried  on  for  three  years.    The  program  covered 
laboratory  investigations  on  chemical  reactions  and 
at©m  chemistry;  and  the  evaluation  of  the  HARE,  a 
vehicle  designed  to  use  the  energy  of  recombination  of 
0-atoms  as  a  means  of  propulsion.    In  connection  with 
this  work,  anexj)eriment  was  carried  out  on  theNRL- 
52  rocket  at  White  Sands,  New  Mexico,  to  measure 
the  0-atom  concentration  of  the  upper  atmosphere. 


ENGINEERING 


Aeronautical  Engineering 


Aeroelastic  and  Structures  Research  Lab.  ,  Mass. 

Inst,  of  Tech.  ,   Cambridge. 
INVESTIGATION  OF  LARGE  EXPANSION  DIF-  ' 
FUSERS  FOR  MINIMUM  ROTOR  AREA,  by  Jean  F. 
CKjvivier  and  Robert  B.   McCallum.   Rept.  on  Contract 
DA  44 -177 -tc -486.  Nov  59,    102p.   56  refs.  Technical 
rept.   81-1;  AD-233  528. 
Order  from  LC  miJ5.  70,   ph$l6.  80  PB  147  831 


Means  of  reducing  the  size  of  a  ducted  fan  for  a  given 
thrust  and  exit  area  were  investigated.    Short  diffusers 
with  expansion  ratios  from  4  to  8.  71,  were  studied  in 
two-dimensional  and  three-dimensional  flow  down- 
stream of  an  operating  fan  with  several  wall  shapes; 
center  vanes,  boundary  layer  control  by  localized  suc- 
tion and  air  injection,  and  shaped  center  bodies  were 
used  to  control  the  flow  in  the  diffusers.   Various  pres 
sure  distributions  and  velocity  profiles  were  measured 


Airborne  Instruments  Lab.  ,  Mineola,  N.  Y. 
EVALUATION  OF  OMNI- BEARING- DISTANCE  SYS- 
TEM OF  AIR  NAVIGATION,  by  W.   R.   Rambo. 
J.   S.  Pritchard  and  others.    Summary  rept.  Oct  50, 
42p.  7  refs.    Rept.   no.  540-1. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  952 

The  Omni-Bearing-Distance  (OBD)  system  of  air  navi- 
gation is  based  on  range  and  bearing  information  fur- 
nished from  a  preselected  single  site  by  a  UHF 
Distance- Measuring  Equipment  (DME)  andaVHF  Visual 
Omnidirectional  Range  (VOR).    The  addition  of  a 
Course- Line  Computer  enables  flight  between  any  two 
selected  points  within  the  service  area  of  the  ground 
equipments.   The  principal  objective  of  the  evaluation 
program  was  to  determine  the  accuracy  of  the  naviga- 
tion information  provided  by  an  OBD  facility  within  its 
coverage  area. 


American  Machine  and  Foundry  Co. ,  Chicago,  El. 
MODEL  TESTS  AND  STUDIES  OF  THE  PROBLEMS 
OF  DYNAMIC  TENSIONS  IN  AIRCRAFT-ARRESTING 
GEAR  CABLES,  by  Frank  T.   Sasaki,   Norman  F. 
Eslinger,  and  Glen  L.  Neidhardt.    Rept.  on  Contract 
AF  33(616)5282.    Oct  59,   190p.    10  refs.  WADC  Tech- 
nical rept.  59-495;  AD- 237  294. 
Order  from  OTS  $3.  00  PB  171  007 

A  one-tenth  scale  model  aircraft  arresting  gear  incor- 
porating a  cable  tension  alleviation  device  was  tested. 
It  Is  concluded  that  the  analytical  method  employed  is 
practical  and  can  be  used  to  determine  cable  behavior 
in  an  arresting  gear  with  sufficient  accuracy.    The 
theoretical  treatment  of  cable  waves  as  kinks  was  ob- 
served as  a  realistic  approximation  from  high-speed 
photography.    The  tests  indicate  that  the  absence  of 
cable  hysteresis  causes  greater  travel  at  the  alleviator 
sheaves.    A  servo- controlled  tension-alleviating  device 
for  aircraft-arresting  gear  systems  is  shown  to  be 
feasible.    Controlled  movable  sheaves  are  employed, 
the  motion  being  restrained  bv  a  servo- controlled 
breaking  force.    The  fundamental  physical  parameters 
erf  wire  rope  are  discussed,  and  the  use  erf  titanium  or 
alloys  instead  d  steel  is  proposed. 


Applied  Madiematics  and  Statistics  Labs., 

Stanford  U. ,  Calif. 
STATISTICAL  QUALITY  CONTROL  IN  THE  IRAN 
PROGRAM,  by  W.  G.  Ireson.   Technical  rept.  no.  43 
on  Contract  N6onr- 25 126.  23  Oct  59,   14p.  AD-228  271. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  502 
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Armour  Research  Poundatton,  Chicago,  111. 
DEVELOPMENT  OF  AN  0230NE  ANALYZER  FOR 
USE  IN  AIRCRAFT,  by  Joeaph  F.  Roesler  and 
C.  R.  McCully.    Rept.  for  I  Apr  58-30  June  60  on 
Contraa  AF  19(604)3884,  cotitinuation  of  Contract 
AF  19(604)1814.    June  60,   25p.  ARF  3128-12;  Final 
rept.  ;  GRD-TR-60-282. 
^der  from  LC  ml$2.70,  phl4.80  PB  149  862 

The  objeaive  of  this  program  was  to  develop  an 
instrument  to  detect  0-100  ppm  of  ozone  for  use  in 
aircraft  at  altitudes  up  to  80.000  ft.   The  resulting 
analyzer  deteas  0. 1  ppm  of  ozone  with  an  accuracy 
of  10%.    It  has  a  sensitivity  oC  44^jv/ppm  of  ozone  and 
a  response  time  erf  22-30  sec.    Field  tests  of  the  ozone 
analyzer  have  not  only  showed  that  it  is  practicable, 
but  they  have  led  to  additional  improvements  in  sensi- 
tivity and  stability.   The  instrument  is  sensitive  to 
changes  in  humidity,  but  a  dry  ice  trap  has  been  suc- 
cessfully employed  to  remove  moisture  without  re- 
moving ozone.   Changes  in  ambient  temperature  and 
flow  rate  have  no  effect  on  drift -resistant  system. 


Armour  Research  Foundation,   Chicago,   III. 
EVALUATION  AND  ALLOY  DEVELOPMENT  OF  HOT- 
WORK  DIE  STEELS  FOR  STRUCTURAL  PURPOSES, 
by  Michael  Schneider  and  John  P.   Sheehan.    Rept.  for 
15  Apr  58-30  June  59  on  Metallic  Materials,   Contract 
AF  33(616)5633.  May  60.  94p.  32  refs.    WADC  Techni- 
cal repc.   59-705. 
Order  from  OTS  $2. 25  |  PB  171  008 


A  program  to  investigate  the  tensile  properties  of  three 
commercial  hot-work  die  steels,   Vascojet  1000,  Poto- 
mac M,  and  Peerless  56  has  been  carried  out.   The  re- 
sults indicate  that  in  sheet  form  these  materials  are 
essentially  equivalent  and  developed  the  following  nom- 
inal peak  properties  when  air  cooled  from  1850°F  and 
double  tempered  at  1000°F:  295,  000  psi  ultimate  ten- 
sile strength;  233,  000  psi  yield  strength  at  0.  2%  offset; 
*nd  7%  elongation  in  2  in.  gage  length.    Approximately 
30  experimental  alloy  steels  vtere  melted,   in  which 
most  d  the  common  alloying  dements  were  investi- 
gated to  determine  their  effects  on  tensile  properties. 
or  thete,   several  developed  yield  strengths  at  280.000- 
290. 000  psi.  ultimate  tensile  itrengths  at  340,000- 
360.000  psi  and  tensile  elongatons  of  3-55^  in  2  in.  gage 
tenffth  on  sheet  materUl  «ppr(|ximaiely  0.  080  in.  thick. 
(Author) 
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improvements  in  American-designed  engines  are 
compared  with  improvements  in  English-designed 
engines  over  the  period  from  1943  to  1951 .  (Author) 


AvcoCorp.,  Nashville.  Tenn . 
DESIGN,   DEVELOPMENT  AND  FABRICATION  OF  A 
UGHT  WEIGHT  AIRFRAME.  Monthly  progress  rept. 
no.  2  for  June  1960  on  Contract  DA  33-008-ORD- 1968. 
15  July  60,   88p.   This  report  includes  "Light  Weight 
Airframe  Stress  Analysis".  Rept.  SR-000-OlO. 
Order  from  LC  mi$4.80.  ph$13.80       PB  150  047 

Specific  problems  solved  are:  (a)  the  re-design  of  the 
weight  support  structure  at  Station  43.00  to  provide 
greater  rigidity;  (b)  a  thorough  study  of  methods  of 
providing  a  safety  lock  for  the  locking  ring  at  the  body 
break  at  Station  48.00;  and  (c)  the  selection  of  mate- 
rial and  design  of  the  sealing  gasket  at  Station  48.00. 
(See  alsoPB  149  302) 


Avco  Corp.  ,  Nashville,  Tenn. 
DESIGN.   DEVELOPMENT  AND  FABRICATION  OF  A 
LIGHT  WEIGHT  AIRFRAME,  by  A.   V.    Forte.   Monthly 
progress  rept.   no.   3,  July  60.  on  Contract  DA  33-008- 
ORD-1%8.   15  Aug  60.  31p.   3  refs. 
Order  from  LC  mi $3.  00,  ph $6.  30  PB  150  279 

The  structural  arrangement  was  established  based  on 
an  aluminum  honeycomb  construction  which  design 
studies  had  shown  best  satisfi^  the  optimum  require- 
ments of  weight,  shell  stability,  aerodynamic  smooth- 
ness, deflection  and  strength  criteria.    Materials  were 
selected  for  the  Airframe  design  which  would  meet  the 
service  requirement  of  safety  withstanding  a  400°F 
temperature  exposure  for  5  minutes.    The  test  program 
which  defined  the  proposed  methods  for  substantiating 
the  structural,  environmental  and  mechanical  require- 
ments of  the  airframe  was  completed  and  submitted  for 
approval.    (See  also  PB  150  047). 


Battelle  Memorial  Inst.  ,   Columbus.  Ohio. 
THE  EVALUATION  OF  THE  EFFECTS  OF  VERY 
LOW  TEMPERATURES  ON  THE  PROPERTIES  OF  AIR 
CRAFT  AND  MISSDE  METALS,   by  Leonard  P.   Rice. 
James  E.   Campbell,  and  Ward  F.   Stmmons.    Rept.  for 
1  May  59-29  Feb  60  on  Meullic  Materials.  Cant  race 
A F  33(616)6345     June  60.  6Ip.   WADO  TR  W  2S4 
Oder  from  OTS  $i.  75  Pt  171  016 
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'n-6Al-4V  and  the  Tl-4Al-3Mo-IV  titanium  alloys  and 
the  Type  301XH  stainless  steel  were  the  only  ones  that 
did  not  reveal  a  serious  loss  of  ductility  or  did  notfrac- 
ture  before  reaching  0.  2  per  cent  offset  strain  at 
-253  C.    (Author) 


Bio-Mechanics  Lab.,   Tufts  U. ,   Medford,  Mass. 
LIGHT-WEIGHT  SEATING:  DESIGN  RESEARCH  ON 
A  NYLON  NET  SEAT.    ONE  OF  A  SERIES  OF 
STUDIES  PERTAINING  TO  CREW  COMPARTMENT 
HABITABILITY  FOR  EXTENDED  MISSIONS,  by  Jess 
Forrest,   Edward  A.  Wade  and  others,   Rept.  on 
Biophysics  of  Space  Flight,  Contract  AF  33(616)3068. 
Dec  58,  39p.  18  refs.  WADC  Technical  rept.  58-309; 
AD- 209  380. 
Order  from  OTS  $1.  00  PB  151  702 

This  report  describes  a  design  research  program  for 
a  light-weight  aircraft  seat  made  from  nylon  netting. 
An  empirical  approach  was  used  to  evaluate  a  series 
of  exploratory  designs  and  to  modify  solutions  on  the 
basis  of  subjective  reports  by  individuals  occupying 
the  seats.    A  number  at  specific  design  problems  were 
investigated  with  the  results  indicating  that  human 
factors  requirements  erf  a  seat  for  long  term  occupancy 
can  be  met  by  a  nylon  net  seat.    (Author) 


Chicago  Midway  Labs.  ,   U.  of  Chicago,   111. 
THERMAL  PROTECTION  OF  STRUCTURAL,  PRO- 
PULSION,   AND  TEMPERATURE- SENSITIVE  MATE- 
RIALS FOR  HYPERSONIC  AND  SPACE  FLIGHT. 
PART  I.    RELATIVE  PERFORMANCE  OF  ABLAT- 
ING MATERIALS  EXPOSED  TO  LOW  AND  HIGH  HEAT 
FLUX  ENVIRONMENTS,   by  John  H.   Bonin  and 
Channon  F.   Price.    Rept.  for  Aug- Oct  58  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract 
AF  33(616)6006.    May  60,  62p.   WADC  Technical  rept. 
59-366.  Part  I. 
Order  from  OTS  $1.  75  PB  161  956 

The  experimental  equipment  used  is  briefly  described, 
and  test  results  for  19  different  test  specimens  are 
presented.    The  data  are  used  to  con.pare  the  relative 
performance  of  the  ablating  materials  with  heat  sink 
maierUls  on  a  weight -per- unit  area  basis.  (Author) 
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Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
A  MATHEMATICAL  ANALYSIS  OF  SOME  PHASES 
OF  AIR  TRAFFIC  FLOW,    by  E.   L.   Fritz, 
R.  S.  Grubmeyer,  and  R.  S.   Miller.   Rept.  on  Study  of 
Air  Traffic  Flow  Problems,  Contract  AF  33(616)3613. 
July  58,  6ip.   5  refs.   ARDC  Technical  rept.  58-57; 
AD- 204  051. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  150  585 

This  report  released  for  sale  to  the  public  11  Oct  60. 

The  mechanics  of  flow  control  in  the  enroute  area  using 
speed- reduction  flow-control  methodswere  investi- 
gated and  mathematically  defined  with  suitable  models. 
Since  the  samples  frequently  included  large  numbers 
of  consecutive  arrival  intervals  occupied  by  aircraft 
after  smoothing,  the  probability  of  smoothed  groups  of 
aircraft  of  various  sizes  was  investigated  analytically 
for  three  values  of  system  loading.    The  mechanics  of 
flow  control  in  the  enroute  area  were  investigated 
using  a  combination  of  speed-up  and  slow-down  con- 
trol to  see  what  benefits  were  derived  therefrom. 
Navigation  errors  were  then  introduced  into  the  en- 
route area  smoothing  problem.    The  effect  of  error  on 
the  flow- control  process  was  investigated  as  was  a 
multiple  check-point  technique  for  limiting  the  effect 
of  the  error.    Some  new  equipments  and  procedures  re- 
quired for  an  efficient  speed- control  system  were  dis- 
cussed.   Use  of  a  30- minute  speed- control  area  at 
seven  airports  in  the  New  York  and  Pittsburgh  Air 
Route  Traffic  Control  areas  was  examined.    The  per- 
centage of  delay  absorbed  by  slow-down  varied  from 
50%  to  97%. 


Guggenheim  School  of  Aeronautics  ,  Georgia  Inst. 

of  Tech . ,  Atlanta  . 
AN  INVESTIGATION  OF  AN  APPJIOACH  TO  THE 
PROBLEM  OF  DETERMINING  THE  OPTIMUM  DE- 
SIGN OF  SHROUDED  PROPELLERS.   APPENDIX  I. 
VORTEX  SYSTEM.   APPENDIX  II.   CALCULATION 
OF  THRUST  AND  POWER.   APPENDIX  III.   DETER- 
MINATION OF  THE  OPTIMUM  LOADING   FOR  A 
HEAVILY  LOADED  PROPELLER  HAVING  AN  INFI- 
NITE NUMBER  OF  BLADES.   APPENDIX  IV.   OUT- 
UNE  OF  DESIGN  PROCEDURES  FOR  SHROUDED 
PROPELLERS,  by  Robin  B.  Cray  and  Walter 
Castles.  Jr.    Rept.  on  Contract  DA  44- I77-TC-24. 
Miy  60.  92p.  7  refs.  TREC  6<J  44. 
Order  front  LC  ntt$S.40.  phllS  30       PI  ISO  116 
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Aberdeen  Proving  Ground, 


Ballistic  Research  Laijs. 
Md. 

INSTRUMENTATION  U^ED  FOR  IONOSPHERE  ELEC- 
TRON DENSITY  MEASUREMENTS,  by  William  I 
Cruickshank.    May  60,  iOp.  7  refs.    Technical  note 
no.   1317;  AD- 239  903. 
Order  from  LC  ml$2.  4d  ph$3.  30  PB  150  093 

The  technique  employed  for  the  measurement  of  Iono- 
spheric electron  densities  through  study  of  differential 
propagation  effects  on  t^to-phase  coherent  frequencies 
broadcast  from  high  altitudes  is  discussed.    A  brief 
description  of  the  stable! airborne  transmitters  and  of 
the  rocket  vehicle  designated  "Strongarm"  which  was 
used  in  an  initial  experiment  to  carry  the  airborne 
transmitters  to  an  altitude  of  1,000  miles  is  presented. 
The  very  narrow  band  receivers  and  recording  equip- 
ment needed  to  provide  c^ata  reception  and  information 
separation  are  discussett    A  summary  is  given  of  the 
results  of  the  two  "Strongarm"  rockets  that  have  been 
fired,  and  the  schedule  of  future  experiments  is  out- 
lined.   (Author) 


Electromagnetic  Research  Corp. ,  Washington.  D  C. 
DETERMINATION  OF  IONOSPHERE  PARAMETERS 
BY  MEANS  OF  A  SATELLITE  ANTENNA- TYPE 
PROBE,   by  W.   W.  Zachary,   E.  A.   Wolff,  and 
M.  Katzin,    Scientific  rei>t.  no.  1  on  Contract 
AF  19(604)6656.    30  June  60,  57p.   11  refs     Rept 
no.  CRC-6656-1;  GRD-TN-60-492. 
Order  from  LC  mi $3.  60,  ph$9.  30  PB  149  844 

A  spherical  antenna-type  probe  for  determining  the 
parameters  o€  the  ionospfcere  is  described.    This  con- 
sists of  a  main  slot  around  which  are  disposed  pairs  of 
small  orthogonal  slots.    By  applying  a  driving  voltage 
to  the  main  slot  and  measuring  the  input  impedance  as 
well  as  the  voltages  induced  in  the  orthogonal  slots, 
the  ionization  density,  collision  frequency,  and  vector 
earth's  magnetic  field  may  be  determined.    These  are 
local  values  since  the  reaction  of  the  medium  on  the 
probe  is  effectively  limitad  to  distances  of  the  order  of 
less  than  a  wavelength.    As  a  preliminary  to  the  main 
analysis,  the  input  admittance  of  a  slotted  plane  an- 
tenna in  a  magneto-ionic  imedium  is  analyzed.    The 
solution  is  obtained  in  a  form  suitable  for  numerical 
evaluation.   Measurement  systems  for  the  determina- 
tion of  the  quantities  necessary  to  evaluate  the  param- 
eters of  the  ionized  mediifn  are  considered.    Three 
systems  are  shown  and  their  relative  advantages  and 
disadvantages  are  outlined.    A  suitable  measurement 
system  appears  to  be  quite  feasible  of  realization. 
(Author)  ' 
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Institute  of  Geophysics,  L  of  California,  Los 
Angeles.  i 

THEORETICAL  AND  LABbRATORY  STUDIES  IN 

CHEMICAL  AERONOMY,  by  WlUiam  J.  Schade.    Final 

rept.  for  1  Mar  57-30  Apr'  60  on  Contract 

AF  19(604)2144.    Apr  60.   |4p.  8  refs.    AFCRC-TR- 

60-241. 

Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  535 

A  new  poriable  high-speed  ultraviolet  spectrograph  is 
described.    The  specifications  of  the  instrument  are 
given.    A  laboratory  source  for  the  study  of  some  aero- 
nomic  chemical  reactions  Is  considered.    This  source 
is  seen  to  be  useful  for  studying  the  recombination  proc- 
esses of  atomic  oxygen.    (Author) 
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International  Inst,  of  Meteorology,  U.  of  Stockholm 
(Sweden), 

INVESTIGATIONS  ON  THE  DETAILED  STRUCTURE 
OF  THE  ATMOSPHERE  IN  NORTHERN  HEMISPHERF 
MID-SUMMER  (15-20  JULY  1957,  IGY-DATA)  by 
Friedrich  Defant.    Technical  (scientific)  note  no   5  on 
Contract  AF  61(514)963.    1  Sep  59,   126p.   AFCRC-TN- 
59-664;  AD- 234  430. 
Order  from  LC  mi$6.  30.  ph$19.  80  PB  147  873 

Contents: 

Synoptic  situation  (15-20  July  1957);  worldwide  check 
on  the  summer  tropopause- level  and  on  the  level  of 
maximum  wind;  position  of  polarfront  jet  and  sub- 
tropical jet;  the  summer-polarfront 
Presentation  of  mean  vertical  temperature  distribu- 
tions in  each  of  the  special  selected  atmospheric 
spaces  (polar,  midlatitude,  tropical,  and  in  the  vicin- 
ity of  the  summer  subtropical  jet)  and  a  comparison 
d  these  average  distributions  with  that  obtained  for 
mid-winter  periods. 
Presentation  of  frequency  distributions  of  temperature 
for  various   isobar ic  surfaces  in  each  of  the  atmos- 
pheric space  selected  in  order  to  demonstrate  the 
conservative  character  erf  the  average  temperature 
In  each  space;  proof  for  the  existence  of  3 principal 
air  masses  as  opposed  to  system  of  2  principal 
masses  (polar  -  tropical) 
Dependence  of  the  summer  temperature  on  latitude  in 
various  levels  of  the  naturally  subdivided  atmospheric 
spaces 
Presentation  of  mean  meridional  cross- sections  of  the 
actual  and  the  potential  temperature  for  northern 
hemisphere  summer 
Average  values  of  the  vertical  gradient  of  potential 
temperature  in  each  of  the  atmospheric  spaces;  pres- 
entation and  discussion  of  a  mean  meridional  cross- 
section  of  the  static  stability  for  northern  hemisphere 
summer 


Maryland  U. ,  College  Park. 
THE  LATITUDE  AND  ALTITUDE  DISTRIBUTION  OF 
GEOMAGNETICALLY  TRAPPED  PROTONS,  by 
S.  F.  Singer.    Rept.  on  Contract  AF  49(638)530 
17  June  60,   8p.   12  refs.  AFOSR-[TN]-60-747. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  883 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
ENERGY  TRANSFORMATION  AND  VERTICAL 
FLUX  PROCESSES  OVER  THE  NORTHERN  HEMI- 
SPHERE, by  aayton  E.  Jensen.  Scientific  rept.  no.  1 
on  Planetary  Qrculations  Project,  Contract 
AF  19(604)6108.  Aug  60,  260p.  39  refs.  AFCRC-TN- 
60-460. 
Order  from  LC  mi$Il.  10,  ph$39. 60  PB  149  971 

The  integrals  in  the  mechanical  energy  equation 
representing  energy  transformation  and  vertical  flux 
processes  have  been  individually  evaluated  as  a  func- 
tion of  selected  pressure  layers  and  as  a  function  of  a 
broad  division  of  eddies  in  the  atmosphere  over  the 
Northern  Hemisphere  for  January  and  April  1958. 
Values  of  the  vertical  divergence  of  energy  and  meas- 
ures of  the  energy  transformation  process  have  been 
introduced  into  the  energy  balance  equation  leaving  a 
residual  which  approximates  the  order  of  magnitude 
of  the  dissipative  action  within  the  particular  region 
of  the  atmosphere  being  sampled.   (Author) 


Ohio  State  U.   Research  Foundation,  Columbus. 
INFRARED  STUDIES  OF  THE  ATMOSPHERE,  by 
].  W.  Birkeland,   R.  L.   Bowman  and  others.   Final  rept. 
(or  1  Sep  57-30  Mar  60  on  Thermal  Radiation  Methods 
of  Atmospheric  Probing,  Contract  AF  19(604)2759. 
Apr  60,  97p.  4  refs.  GRD  TR-60-2B5. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  163 

The  results  of  a  two  and  one -half  year  program  of  in- 
vestigating the  atmosphere  by  infrared  techniques  are 
described.    Measurements  have  been  made  of  the 
abundance  of  atmospheric  tarbon  monoxide,  nitrous 
(jxide,  and  methane.    High -resolution  spectra  of  NH3 
and  ND3  have  been  analyzed,  and  methods  for  the  wave- 
length calibration  of  infrared  spectrometers  have  been 
developed.    Investigations  of  the  pressure  modulation  of 
infrared  absorption  by  gases  have  been  conducted,  and 
a  search  for  the  molecule  NH4OH  in  mixtures  of  NH3 
and  H2O  has  been  undertaken  using  infrared  techniques. 
Included  in  the  report  are: 

Pressure  Modulation  of  Infrared  Absorption.   I.   Entire 
Vibration -Rotation  Bands,  by  James  C.  Gilfert  and 
Dudley  Williams.  Pub.   in  the  Jnl.  of  the  Optical  so- 
ciety of  America  48:765-769,  Nov  58. 
The  Abundance  of  Atmospheric  Carbon  Monoxide  above 
Columbus,  Ohio,  by  J.  H.  Shaw.   Pub.   in  The  Astro- 
physical  Jnl.    128:428-440,  Sep  58. 
Abundance  of  Nitrous  Oxide  in  Ground -Level  Air,  by 
J.  W    Birkeland  and  J.   H.  Shaw.   Pub.   in  the  Jnl.  of 
the  Optical  Society  of  America  49:637-638,  June  59. 


Rensselaer  Polytechnic  Inst.  ,  Troy,  N.  Y. 
UTILIZATION  OF  ENERGY  OF  THE  UPPER  AT- 
MOSPHERE, by  P.  Harteck,   R.   R.   Reeves,  Jr.  ,  and 
G.  G.  Mannella.    Final  technical  rept.  on  Contract 
AF  19(604)2205.    8  Apr  60,  35p.   14  refs.    AFCRC-TR- 
60-264. 
Order  from  LC  mi^.  00.  ph$6.  30  PB  149  863 

A  research  program  dealing  with  problems  connected 
with  the  chemistry  of  the  upper  atmosphere  has  been 
carried  on  for  three  years.    The  program  covered 
laboratory  investigations  on  chemical  reactions  and 
at«m  chemistry;  and  the  evaluation  of  the  HARE,  a 
vehicle  designed  to  use  the  energy  of  recombination  of 
0-atoms  as  a  means  of  propulsion.    In  connection  with 
this  work,  an  experiment  was  carried  out  on  theNRL- 
52  rocket  at  White  Sands,  New  Mexico,  to  measure 
the  O-atom  concentration  of  the  upper  atmosphere. 
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Aeroelastic  and  Structures  Research  Lab. ,  Mass. 

Inst,  of  Tech. ,  Cambridge. 
INVESTIGATION  OF  LARGE  EXPANSION  DIF- 
FDSERS  FOR  MINIMUM  ROTOR  AREA,  by  Jean  F. 
CXivivier  and  Robert  B.   McCallum.   Rept.  on  Contract 
DA  44 -1 77 -tc -486.  Nov  59.   102p.  56  refs.  Technical 
rept.  81-1;  AD-233  528. 
Order  from  LC  mi$5.  70.  ph$l6.  80  PB  147  831 


Means  of  reducing  the  size  of  a  ducted  fan  for  a  given 
thrust  and  exit  area  were  investigated.    Short  diffusers 
with  expansion  ratios  from  4  to  8.  71.  were  studied  In 
two-dimensional  and  three-dimensional  flow  down- 
stream of  an  operating  fan  with  several  wall  shapes; 
center  vanes,  boundary  layer  control  by  localized  suc- 
tion and  air  injection,  and  shaped  center  bodies  were 
used  to  control  the  flow  in  the  diffusers.  Various  pres 
sure  distributions  and  velocity  profiles  were  measured 


Airborne  Instruments  Lab.  ,  Mineola,  N.  Y. 
EVALUATION  OF  OMNI- BEARING- DISTANCE  SYS- 
TEM OF  AIR  NAVIGATION,  by  W.   R.   Rambo. 
J.  S.  Pritchard  and  others.    Summary  rept.  Oct  50, 
42p.  7  refs,    Rept.   no.  540-1. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  147  952 

The  Omni-Bearing-Distance  (OBD)  system  of  air  navi- 
gation is  based  on  range  and  bearing  information  fur- 
nished from  a  preselected  single  site  by  a  UHF 
Distance- Measuring  Equipment  (DME)  anda  VHP  Visual 
Omnidirectional  Range  (VOR).    The  addition  of  a 
Course- Line  Conrqjuter  enables  flight  between  any  two 
selected  points  within  the  service  area  of  the  ground 
equipments.   The  principal  objective  of  the  evaluation 
program  was  to  determine  the  accuracy  of  the  naviga- 
tion information  provided  by  an  OBD  facility  within  its 
coverage  area. 


American  Machine  and  Foundry  Co. ,  Chicago,  111. 
MODEL  TESTS  AND  STUDIES  OF  THE  PROBLEMS 
OF  DYNAMIC  TENSIONS  IN  AIRCRAFT-ARRESTING 
GEAR  CAM.ES.  by  Frank  T.   Sasaki,  Norman  F. 
Eslinger,  and  Glen  L.  Neidhardt.    Rept.  on  Contract 
AF  33(616)5282.    Oct  59,   190p.   10  refs.   WADC  Tech- 
nical rept.  59-495;  AD- 237  294. 
Order  from  OTS  $3.  00  PB  171  007 

A  one-tenth  scale  model  aircraft  arresting  gear  Incor- 
porating a  cable  tension  alleviation  device  was  tested. 
It  is  concluded  that  the  analytical  method  employed  is 
practical  and  can  be  used  to  determine  cable  behavior 
In  an  arresting  gear  with  sufficient  accuracy.    The 
theoretical  treatment  of  cable  waves  as  kinks  was  ob- 
served as  a  realistic  approximation  from  high-speed 
photography.    The  tests  indicate  that  the  absence  of 
cable  hysteresis  causes  greater  travel  of  the  alleviator 
sheaves.    A  servo- controlled  tension-alleviating  device 
for  aircraft-arresting  gear  systems  is  shown  to  be 
feasible.    Controlled  movable  sheaves  are  employed, 
the  motion  being  restrained  by  a  servo- control  led 
breaking  force.    The  fundamental  p>hysical  parameters 
of  wire  rope  are  discussed,  and  the  use  of  titanium  or 
alloys  instead  of  steel  is  pressed. 


Applied  Mathematics  and  Statistics  Labs., 

Stanford  U. ,  Calif. 
STATISTICAL  QUALITY  CONTROL  IN  THE  IRAN 
PROGRAM,  by  W.  G.  Ireson.  Technical  rept.  no.  43 
on  Contract  N6onr-25126.  23  Oct  59,   14p.  AD-228  271. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  502 
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Armour  Research  Founciation,  Chicago,  111 
DEVELOPMENT  OF  AN  OZONE  ANALYZER  FOR 
USE  IN  AIRCRAFT,  by  Joseph  F.  Roesler  and 
C.  R.  McCully.    Rept.  foi}  I  Apr  58-30  June  60  on 
Contract  AF  19(604)3884,  icontinuation  of  Contract 
AF  19(604)1814.   June  60,  |25p.  ARF  3128-12;  Final 
rept.;  GRD-TR-60- 282. 
Order  from  LC  mi$2.70,  i)h$4.80  FB  149  862 


The  objeaive  erf  this  progifam  was  to  develop  an 
instrument  to  detect  0-1 OO  ppm  of  ozone  for  use  in 
aircraft  at  altitudes  up  to  $0,  000  ft.   The  resulting 
analyzer  deteas  0. 1  ppm  <tt  ozone  with  an  accuracy 
of  10%.    It  has  a  sensitivity  of  44^jv/ppm  of  ozone  and 
a  response  time  of  22-30  aec.   Field  tests  of  the  ozone 
analyzer  have  not  only  shoV'ed  that  it  is  practicable, 
but  they  have  led  to  additional  improvements  in  sensi- 
tivity and  stability.   The  inetrument  is  sensitive  to 
changes  in  humidity,  but  a  jdry  ice  trap  has  been  suc- 
cessfully employed  to  rem<>ve  moisture  without  re- 
moving ozone.   Changes  in  ambient  temperature  and 
flow  rate  have  no  effea  on  drift- resistant  system. 


Armour  Research  Foundation,   Chicago    111 
EVALUATION  AND  ALLOV  DEVELOPMENT  OF  HOT- 
WORK  DIE  STEELS  FOR  STRUCTURAL  PURPOSES, 
by  Michael  Schneider  and  John  P.   Sheehan.    Rept.  for 
15  Apr  58-30  June  59  on  Metallic  Materials,   Contract 
AF  33(616)5633.  May  60.  94p.  32  refs.    WADC  Techni- 
cal rept.  59-705. 
Order  from  OTS  $2. 25         I  PB  171  008 

A  program  to  investigate  the  tensile  properties  of  three 
commercial  hot-work  die  steels,   Vascojet  1000,  Poto- 
mac M,  and  Peerless  56  has  been  carried  out.   The  re- 
sults indicate  that  in  sheet  florm  these  materials  are 
essentially  equivalent  and  developed  the  following  nom- 
inal peak  properties  when  ajr  cooled  from  ISSO^F  and 
double  tempered  at  lOOOOp:  295,  000  psi  ultimate  ten- 
sile strength;  233,  000  psi  yield  strength  at  0.  2%  offset; 
and  7%  elongation  In  2  in.  gige  length.    Approximately  ' 
30  experimental  alloy  steels  were  melted,  in  which 
most  of  the  common  alloying  elements  were  investi- 
gated to  determine  their  effects  on  tensile  properties 
9l!^!!^'   '^^^"'  developed  yield  strengths  at  280,  000- 
290,  000  psi,  ultimate  tensile  strengths  erf  340,  000- 
360, 000  psi  and  tensile  elonfatons  of  3-5%  in  2  in.  gage 
length  on  sheet  material  apw-oximately  0.  080  in.  thick 
(Author)  ' 


Arnold  Engineering  Development  Center  fTullahoma, 

SOME  COMMENTS  CONCERNING  THE  DEVELOP- 
MENT TRENDS  AND  GROWTH  CHARACTERISTICS 
OF  TURBOJET  ENGINES,  bji  Roben  E.  Smith    Jr 
Rept.  on  ARO.  Contract  AF  ^00)800.   Mar  60.  33p 
3  refs.  AEDC  TN-60-54.       \  ^' 

Order  from  LC  miJ3.00.  ph5i6.30         PB  149  975 

Some  of  the  development  trends  of  the  turbojet  engine 
for  aircraft  application  in  the  United  States  in  terms 
of  changes  in  overall  engine  ferformance  and  compo- 
nent performance  are  shown  for  the  period  1943-1958. 
The  changes  in  performance  Resulting  from  changes 
in  basic  design  and  from  refinements  (growth)  of  a 
given  design  are  presented.   Only  performance  of  un- 
augmented  engines  at  military  rated  power  at  sea- 
level  static  conJitions  is  considered. 


Performance 


improvements  in  American -designed  engines  are 
compared  with  improvements  in  English -designed 
engines  over  the  period  from  1943  to  1951 .  (Author) 


Avco  Corp.  ,  Nashville,  Tenn. 
DESIGN,   DEVELOPMENT  AND  FABRICATION  OF  A 
UGHT  WEIGHT  AIRFRAME.  Monthly  progress  rept 
no.  2  for  June  1960  on  Contract  DA  33-008-ORD- 1%8. 
15  July  60,   88p.   This  repon  includes  "Light  Weight 
Airframe  Stress  Analysis".  Rept.  SR-000-010. 
Order  from  LC  mi$4.80.  ph$13.80       PB   150  047 

Specific  problems  solved  are:  (a)  the  re-design  of  the 
weight  suppon  structure  at  Station  43.00  to  provide 
greater  rigidity;  (b)  a  thorough  study  of  methods  of 
providing  a  safety  lock  for  the  locking  ring  at  the  body 
break  at  Station  48.00;  and  (c)  the  selection  of  mate- 
rial and  design  of  the  sealing  gasket  at  Station  48  00 
(See  alsoPB  149  302) 


Avco  Corp.  ,  Nashville.  Tenn.  T 

DESIGN.   DEVELOPMENT  AND  FABRICATION  OF  A 
LIGHT  WEIGHT  AIRFRAME,  by  A.   V.    Forte.   Monthly 
progress  rept.   no.   3,  July  60.  on  Contract  DA  33-008- 
ORD- 1968.   15  Aug  60,   31p.   3  refs. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  150  279 

The  structural  arrangement  was  established  based  on 
an  aluminum  honeycomb  construction  which  design 
studies  had  shown  best  satisfi^  the  optimum  require- 
ments of  weight,  shell  stability,  aerodynamic  smooth- 
ness, deflection  and  strength  criteria.    Materials  were 
selected  for  the  Airframe  design  which  would  meet  the 
service  requirement  of  safety  withstanding  a  400°F 
temperature  exposure  for  5  minutes.    The  test  program 
which  defined  the  proposed  methods  for  substantiating 
the  structural,  environmental  and  mechanical  require- 
ments of  the  airframe  was  completed  and  submitted  for 
approval.    (See  also  PB  150  047). 


Battelle  Memorial  Inst. .  Columbus,  Ohio 
THE  EVALUATION  OF  THE  EFFECTS  OF  VERY 
LOW  TEMPERATURES  ON  THE  PROPERTIES  OF  AIR- 
CRAFT AND  MISSILE  METALS,  by  Leonard  P    Rice 
lames  E.  Campbell,  and  Ward  F.  Simmons.    Rept    for 
1  May  59-29  Feb  60  on  Metallic  Materials,   Contract 
AF  33(616)6345.    June  60.  61p.   WADD  TR-60-254 
Order  from  OTS  $1.  75  PB  171  016 

In  the  past  few  years,  the  use  of  liquefied  gases  such  as 
oxygen,  nitrogen,  hydrogen,  and  helium  has  Increased 
enormously  in  the  aircraft  and  missile  industries. 
There  is  a  great  deal  of  interest  in  metallic  materials 
to  store,  transport,  orotherwise  handle  these  extremely 
low-temperature  liquids.    This  investigation  presents 
the  tensile  and  hardness  properties  of  eight  different 
alloys  of  interest  to  the  aircraft  and  missile  industries 
at  temperatures  ranging  from  -253  C  (liquid  hydrogen) 
to  room  temperature.    These  alloys  are  Ti-6A1-4V  Ti- 
5A1-3MO-1V,   Ti-16V-2.5Al,  and  B-120VCA  (all-be'ta 
alloy)  titanium  alloys:  17-7PH,  PH15-7Mo,  and  Type 
301XH  stainless  steels;  and  Vascojet  1000  alloy  steel. 
In  general,  the  values  for  hardness,  elastic  modulus, 
and  tensile  and  yield  strengths  of  these  materials  tended 
to  Increase  as  the  test  temperature  was  reduced  to 
-253  C.    However,  of  the  eight  allovs  investigated,  the 


T1-6A1-4V  and  the  Ti-4Al-3Mo-IV  titanium  alloys  and 
the  Type  301XH  stainless  steel  were  the  only  ones  that 
did  not  reveal  a  serious  loss  of  ductility  or  did  notfrac- 
ture  before  reaching  0.  2  per  cent  offset  strain  at 
-253  C.    (Author) 


Bio-Mechanics  Lab.,  Tufts  U. ,  Medford,  Mass. 
LIGHT-WEIGHT  SEATING:   DESIGN  RESEARCH  ON 
A  NYLON  NET  SEAT.    ONE  OF  A  SERIES  OF 
STUDIES  PERTAINING  TO  CREW  COMPARTMENT 
HABITABILITY  FOR  EXTENDED  MISSIONS,  by  Jess 
Forrest,   Edward  A.  Wade  and  others.   Rept.  on 
Biophysics  of  Space  Flight,  Contract  AF  33(616)3068. 
Dec  58.  39p.  18  refs.  WADC  Technical  rept.  58-309; 
AD- 209  380. 
Order  from  OTS  $1.  00  PB  151  702 

This  report  describes  a  design  research  program  for 
a  light-weight  aircraft  seat  made  from  nylon  netting. 
An  empirical  approach  was  used  to  evaluate  a  series 
of  exploratory  designs  and  to  modify  solutions  on  the 
basis  of  subjective  rejxjrts  by  individuals  occupying 
the  seats.    A  number  of  specific  design  problems  were 
investigated  with  the  results  indicating  that  human 
factors  requirements  of  a  seat  for  long  term  occupancy 
can  be  met  by  a  nylon  net  seat.    (Author) 


Chicago  Midway  Labs.  ,   U.  of  Chicago,   111. 
THERMAL  PROTECTION  OF  STRUCTURAL,  PRO- 
PULSION,   AND  TEMPERA  TURE -SENSITIVE  MATE- 
RIALS FOR  HYPERSONIC  AND  SPACE  FLIGHT. 
PART  I.    RELATIVE  PERFORMANCE  OF  ABLAT- 
ING MATERIALS  EXPOSED  TO  LOW  AND  HIGH  HEAT 
FLUX  ENVIRONMENTS,  by  John  H.   Bonin  and 
Channon  F.  Price.    Rept.  for  Aug-Oct  58  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract 
AF  33(616)6006.    May  60,  62p.  WADC  Technical  rept. 
59-366,   Part  I. 
Order  from  OTS  $1.75  PB  161  956 

The  experimental  equipment  used  is  briefly  described, 
and  test  results  for  19  different  test  specimens  are 
presented.    The  data  are  used  to  compare  the  relative 
performance  of  the  ablating  materials  with  heat  sink 
materials  on  a  weight-per-unit  area  basis.  (Author) 


David  Taylor  Model  Basin,  Washington,  D.   C. 
STATIC  BEHAVIOR  OF  A  RECTANGULAR  PLAN 
FROM  GEM  MODEL  UTILIZING  AN  INTEGRATED 
SYSTEM  FOR  LIFT  AND  PROPULSIVE  THRUST,  by 
Anibal  Alfredo  Tinajero.    June  60,  29p.  4  refs.  Aero 
rept.  948, 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  898 

Augmentation,  propulsive  thrust  ratios,  and  efficiency 
ratios  were  obtained  for  range  of  jet  nozzle  angles  and 
tangential  jet  deflection  angles.    It  was  confirmed  that 
theoretical  equations  predicting  performance  of  GEM 
in  hovering  regime  are  valid  for  all  jet-discharge 
angles,  if  proper  efficiency  values  are  chosen.  (Author) 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
A  MATHEMATICAL  ANALYSIS  OF  SOME  PHASES 
OF  AIR  TRAFFIC  FLOW,    by  E.   L.   Fritz, 
R.   S.  Grubmeyer,  and  R.  S.  Miller.   Rept.  on  Study  of 
Air  Traffic  Flow  Problems,  Contract  AF  33(616)3613. 
July  58,  61p.  5  refs.   ARDC  Technical  rept.  58-57; 
AD- 204  051. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  150  585 

This  report  released  for  sale  to  the  public  11  Oct  60. 

The  mechanics  of  flow  control  in  the  enroute  area  using 
speed- reduction  flow- control  methodswere  investi- 
gated and  mathematically  defined  with  suitable  models. 
Since  the  samples  frequently  included  large  numbers 
of  consecutive  arrival  intervals  occupied  by  aircraft 
after  smoothing,  the  probability  of  smoothed  groups  of 
aircraft  of  various  sizes  was  investigated  analytically 
for  three  values  of  system  loading.    The  mechanics  of 
flow  control  in  the  enroute  area  were  investigated 
using  a  combination  of  speed-up  and  slow-down  con- 
trol to  see  what  benefits  were  derived  therefrom. 
Navigation  errors  were  then  introduced  into  the  en- 
route area  smoothing  problem.    The  effect  of  error  on 
the  flow- control  process  was  investigated  as  was  a 
multiple  check-point  technique  for  limiting  the  effect 
of  the  error.    Some  new  equipments  and  procedures  re- 
quired for  an  efficient  speed- control  system  were  dis- 
cussed.   Use  of  a  30- minute  speed- control  area  at 
seven  airports  in  the  New  York  and  Pittsburgh  Air 
Route  Traffic  Control  areas  was  examined.    The  per- 
centage of  delay  absorbed  by  slow-down  varied  from 
50%  to  97%. 


Guggenheim  School  of  Aeronautics  ,  Georgia  Inst. 

of  Tech . ,  Atlanta . 
AN  INVESTIGATION  OF  AN  APPJIOACH  TO  THE 
PROBLEM  OF  DETERMINING  THE  OPTIMUM  DE- 
SIGN OF  SHROUDED  PROPELLERS.  APPENDIX  I. 
VORTEX  SYSTEM.   APPENDIX  II.   CALCULATION 
OF  THRUST  AND  POWER.   APPENDIX  III.  DETER- 
MINATION OF  THE  OPTIMUM  LOADING  FOR  A 
HEAVILY  LOADED  PROPELLER  HAVING  AN  INFI- 
NITE NUMBER  OF  BLADES.  APPENDIX  IV.  OUT- 
LINE OF  DESIGN  PROCEDURES  FOR  SHROUDED 
PROPELLERS,  by  Robin  B.  Gray  and  Walter 
Castles,  Jr.   Rept.  on  Contract  DA  44-177-TC-24. 
May  60,  92p.  7  refs.  TREC  60-44. 
Order  from  LC  mi$5.40,  ph$15.30       PB  150  116 

Two  methods  of  obtaining  the  necessary  optimum  com- 
bination of  design  parameters  for  a  lightly  loaded, 
single  rotation  shrouded  propeller  are  described  for 
the  case  in  which  the  ultimate  wake  vortex  system 
moves  as  a  rigid  body  and  is  composed  of  helical  vor- 
tex filaments  of  equal  geometric  pitch .  One  method 
employs  the  electrical  potential  tank  techniques 
while  the  other  uses  a  digital  computer  to  numerically 
integrate  the  Biot-Savan  relation.  The  optimum 
blade  bound  vortex  distribution  for  a  two-bladed  and  a 
fdur-blade  propeller  having  an  ultimate  wake  geo- 
metric pitch  of  1 .356  as  determined  by  the  potential 
tank  method  is  presented  for  illustrative  purposes. 
The  results  of  the  computer  method  were  inconclusive 
due  to  time  and  financial  limitations  .  However,  it  is 
concluded  that  the  digital  computer  approach  is  the 
more  promising  and  the  recommendation  is  suggested 
that  any  further  work  be  in  this  area.  (Author) 
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Hiller  Aircraft  Corp.  [Palo  Alto,  Calif  1 
ANNULAR  NOZZLE  EJECTOR.   SUMMARY  REPORT, 


PHASE  I  PROGRAM,    b> 

Contract  Nonr- 2840(00) 

no.   ARD-243. 

Order  from  LC  miJ3.  6ol  ph$9.  30 


The  purpose  of  the  comp  1 
effect  of  scale  and  the  e 
mary  flow  on  ejector 
construction  and  testing 
ejector  using  a  jet  engin^ 
mary  gas.    Phase  I  of  the 
model  tests  for  deternum 
size  hardware  and  also 
full  scale  ejector  and  tei 


C.  H.   Spiegelberg.   Rept.   on 
Nov  59.  57p.   8  refs.    Rept. 


PB  150  209 


ete  program  is  to  show  the 
evated  temperature  of  the  pri- 
pe^formance  through  the  design, 
of  a  full  scale  annular  nozzle 
as  the  source  of  the  hot  pri- 
program  included  small  scale 
ng  the  geometry  of  the  full 
eludes  detail  design  of  the 
hardware. 


1  Id 


Just,  W. 

LATERAL- DIRECTIONAL  STABILITY  AND  CON- 
TROL OF  HELICOPTERS.    EFFECT  OF  DESIGN 
PARAMETERS,  by  W.  Juit,  H.  Georgl.  and  U. 
Schweninger.    Final  TecHnical  rept.  no.  1.   1  Oct  58- 
30  Oct  59,  on  Contract  DA  91-591-EUC-959     [1959] 
236p.   1  ref.  ' 

Order  from  LC  mi$10.  2(1  ph$36.  30        PB  149  908 

The  present  theoretical  s^udy  deals  with  control  and 
stability  investigations  of' helicopters,  especially  with 
lateral-direaional  stability.   Theories  of  various  de- 
grees of  accuracy  have  b^n  presented  and  compared 
against  each  other.    In  or^ler  to  ascertain  the  effea  of 
the  design  parameters  upi>n  the  stabiUty  qualities 
numerous  examples  have  been  computed.    Diagrariis 
have  been  plotted  against  the  design  parameters  for 
the  time  to  damp  to  1/2  amplitude,  for  the  time  to 
double  the  amplitude  or,  tpr  the  period  of  oscillation, 
as  well  as  for  the  stability  measurement  t„  fT  reap 
t.  /T  .Furthermore,  the  courses  of  motion  as  func- 
tions of  time  have  been  computed  for  excitations  in 
form  of  square  pulse,  step  pulse,  and  sinusoidal 
pulse.   (Author)  , 

Michigan  U.  [Research  llist.  ]  Ann  Arbor 
MODERN  ICING  TECHNOLOGY  -   LECTURE  NOTES 
by  Myron  Tribus.    Rept.  oti  Contraa  AF  18(600)51 
Jan52,   I55p.  98ref8.   ATl-139  596. 
Order  from  LC  ml$7. 50.  ih$24.  30  PB  152  052 

This  report  released  for  stle  to  the  public  14  Oa  60. 

Contents: 

An  introduction  to  the  Icin^  problem 

Trajectories  of  water  drops  around  streamlined  bodies 

Removing  the  ice 

The  energy  transfers  at  an  icing  surface 
Analysis  of  the  separate  modes  of  energy  transfer 
The  complete  energy  balance  and  some  applications 
The  design  of  a  continuousljr  anti-iced  air -heated  wing 
Intermittent  heating 
Meteorological  conditions  for  design 

National  Aviation  Faciatiels  Experimental  Center 

Atlantic  City,  N.  J.  ' 

AIRCRAFT  IN^ALLATIOr^  AND  OPERATION  OF 
AN  EXTINGUISHING-AGENtr  CONCENTRATION 
RECORDER,  by  James  E.  Demaree  and  Paul  R 
Dierdorf.    25  Sep  59,  35p.  I  ref.   Technical  Develop- 
ment rept.  no.  403. 


Order  from  OTSJl.OO 


PB  161  991 


This  report  covers  the  utiUzation  of  a  gas-analyzing 
instrument  for  evaluating  aircraft  fire-extinguishing 
systems.   This  instrument  records  the  extinguishing- 
agent  air  concentrations  resulting  when  the  extinguish- 
ing system  is  discharged,  and  thereby  provides  a 
means  of  evaluating  the  aircraft  extinguishing  system 
under  actual  flight  conditions.   This  report  is  intended 
to  serve  as  an  instruction  manual  for  installation  and 
operation  of  the  instrument.    Calibration  data  based  on 
available  information  to  aid  in  the  reduction  and  in- 
terpretation of  the  test  data  obtained  also  are  included 
The  instrument  and  the  principles  of  operation  are 
described  briefly.   (Author) 


National  Aviation  Facilities  Experimental  Center 

Atlantic  City,  N.  J. 
INSTALLATION  AND  TESTING  OF  VISUAL  GLIDE 
PATH  INDICATORS,  by  Richard  S.  Griffith     Final 
rept.  June  60,  87p.  12  refs. 
Order  from  OTS  $2. 25  pb  i6i  992 

Flight  tests  were  conducted  to  comparatively  evaluate 
five  different  types  of  visual  glide  path  indicators. 
The  systems  installed  at  the  National  Aviation  Facili- 
ties Experimental  Center  (NAFEC)  were:   Westing- 
house  Tri -Color.  Navy  Mirror.  USAF  Interim  Mirror. 
Austrahan  Gumming- Lane,  and  British  RAE.    All  of 
the  systems  were  set  up  on  Runway  13,  and  as  nearly 
as  possible,  each  system  was  adjusted  to  the  same 
vertical  angle  as  the  ILS  glide  path.   A  wide  cross 
section  of  pilots  from  all  segments  of  aviation  partic- 
ipated.  A  cross  section  of  aircraft  was  employed 
from  a  Piper  Tri -Pacer  to  the  Boeing  707.    Initial  test 
ing  was  directed  toward  seleaing  the  more  promising 
systems  followed  by  concentrated  testing  and  compar- 
ative evaluation  of  the  selected  systems.   Accordingly, 
the  last  six  weeks  of  the  program  were  devoted  to 
comparative  evaluation  of  the  Australian  Cumming- 
Lane  and  the  British  RAE  system.    Subjective  data 
indicate  that  more  pilots  prefer  the  RAE  system  than 
prefer  the  Cumming-Lane.   All  pilots  but  one  indi- 
cated that  a  requirement  exists,  under  certain  con- 
ditions, for  visual  gUde  path  assistance.   Theodobte 
recordings  show  that  no  significant  differences  exist 
in  the  maximum  range  at  which  the  lights  can  be  seen 
(with  respea  to  the  systems  named  above),  or  In  the 
maximum  range  at  which  guidance  is  available.  The 
RAE  system,  however,  provides  guidance  to  a  lower 
altitude  than  does  the  Cumming-Lane  system. 
(Author) 


National  Research  Labs.  ,  Ottawa  (Canada) 
RADL\L  GRIDS  WITH  WATER  IN'JECTION  FOR 
SUPPRESSING  THE  NOISE  OF  JET  ENGINES,  by 
R  U.  Wisniowski.    21  Mar  60,  31p.   13  refs    Aero- 
nautical rept.   LR-281. 
Order  from  LC  mi $3.  OQ.  ph$6.  30  PB  149  744 

Noise- suppression  experiments  were  made  with  water 
sprays  introduced  into  the  stream  of  exhaust  gases 
from  a  jet  engine  by  means  of  radial  grids  with  tubular 
perforated  arms.    This  method  proved  to  be  very 
satisfactory  for  the  test  cell  installation  with  an  appre 
ciable  length  of  exhaust  duct.    An  over-all  noise-level 
reduction  of  31.  5  db.  was  obtained  at  a  water  flow 
rate  of  259  Imp.  gal.  /min.  for  a  jet  engine  of 
100  lb.  /sec.  mass  flow.    In  the  field  installation,  the 
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method  was  found  less  attractive  because  of  the  neces- 
sity of  using  a  rather  long  exhaust  duct  to  obtain 
higher  noise  attenuation.    It  was  shown  that  a  cylindri- 
cal shroud  mounted  on  the  grid  suppresses  the  noise 
(called  "hoot")  produced  when  the  grid  is  mounted  too 
far  from  the  engine  final  nozzle.  (Author) 


Office  of  Defense  Research  and  [Engineering] 

Washington,   D.  C. 
CHARACTERISTICS  OF  MAJOR  UNITED  STATES 
TRANSONIC  AND  SUPERSONIC  WIND  TUNNELS  AND 
AIR-BREATHING  ENGINE  TEST  FACILITIES. 
3  Oct  56,   34p.  Coordinating  Conunittee  on  Aeronautical 
Facilities  rept.  CAF -201/2;  AD- 115  871. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  072 

This  survey  contains  data  on  major  United  States  wind 
ouinels  and  engine  test  facilities  owned  by  the  Depart- 
ment of  Defense,   the  National  Advisory  Committee  for 
Aeronautics  (NACA),  universities  and  industrial  organi- 
zations.   Facilities  in  operation,  under  construction  and 
currently  authorized  are  included. 


[Pacific]  Missle  [Range]    Port  Mugu,  Calif. 
NOISE  AND  VIBRATION  TEST  OF  THE  KD2G-1 
(FIREFLY)  TARGET  P/A.  by  Everett  O.   Throndsen. 
22  June  49,  declassified   12  June  56,  53p.  Proj.   TED 
MTCPA-203;  Technical  rept.   no.  50. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  148  628 

A  series  of  vibration  tests  of  the  KD2G- 1  (FIREFLY) 
target  pilotless  aircraft  was  conducted  to:  (a)  measure 
the  frequencies  and  amplitudes  of  vibration  present  at 
various  points  of  the  airframe  as  a  result  of  operation 
of  the  pulsejet  engine,  (b)  measure  the  over-all  level 
and  frequency  content  of  the  acoustic  noise  within  the 
fuselage  when  the  engine  is  operating,  (c)  make  a  func- 
tional check  of  KD2G- 1  equipment  during  periods  of 
engine  operation. 


[Pacific]  Missile  [Range]  Port  Mugu,  Calif. 
STABILITY  AND  CONTROL  ANALYSIS  OF  THE 
RPS-2  AUTOPILOT/KD2R-2  AIRFRAME  COMBI- 
NATION, by  L.   E.  Day.   Rept.  on  Proj.  TED  M TC 
EL-310.   15  Jan  50,  declassified  12  June  56,   109p. 
12  refs.  Technical  rept.  no.  65. 
Order  from.LC  mi$5.  70,  ph$16.  80  PB  148  634 

An  analysis  has  been  made  of  the  stability  and  control 
characteristics  of  the  RPS-2  autopilot  and  KD2R-2 
target  P/A  combination.    This  analysis  was  based  on 
the  frequency-response  characteristics  of  the  auto- 
pilot that  were  obtained  by  laboratory  tests  and  on  the 
calculated  aerodynamic  frequency-response  charac- 
teristics of  the  airframe.    The  characteristics  of  both 
the  autopilot  and  the  airframe  were  combined  in  ac- 
cordance with  standard  servomechanism  theory.    ■ 
Stability  was  determined  by  the  Nyquist  criterion. 


[Pacific]  Missile  [Range]  Port  Mugu.  Calif. 
TESTS  OF  THE  KD2C-1  POWER  PLANT,   by  Ray 
Fremlin.    24  Mar  50.  declassified  12  June  56,  69p. 
Technical  rept.  no.  69. 
Order  from  LC  mi  $3.  90.  ph$10.  80  PB  148  635 


Captive  flight  tests  were  made  with  the  KD2C-1 
(SKEET)  target  P/A  that  incorporated  an  internally 
mounted  14-inch  pulsejet  engine.    These  tests  were 
made  to  evaluate  performance  of  the  power  plant  and 
to  compare  the  performance  with  that  of  an  identical, 
bare  engine  mounted  externally  in  the  free  air  stream. 


Princeton  U. ,  N.  J. 
EFFECT  OF  C.  G.  POSITION,  DUCT  AREA  RATIO 
AND  DUCT  ANGLE  RATIO  ON  THE  PERFORMANCE 
OF  AN  AERIAL  JEEP,  VTOL  TYPE  AIRCRAFT,  by 
Joseph  J.  Traybar.    Rept.  on  Contraa  DA  44-177-TC-  * 
524.   Jan  60,  47p.  6  refs.    Dept.  of  Aeronautical 
Engineering  rept .  no.  494. 
Order  from  LC  mi$3.30,  i*$7.80  PB  150  186 

Theoretical  investigations  are  made  on  the  perform- 
ance of  aerial  jeep- type  aircraft  as  influenced  by 
various  configuration  changes.   The  primary  objective 
of  this  report  is  the  study  of  the  relative  effects  on 
the  power  caused  by  selected  design  variations  rather 
than  the  determination  of  the  total  powet  required  for 
a  specific  vehicle.   Attention  is  given  to  a  configura- 
tion which  utilizes  ducted  rotors  in  a  triangular  ar- 
rangement.   It  is  assumed  that  the  ducted  rotors  can 
be  rotated  with  resfject  to  the  fuselage  and  that  con- 
trol is  obtained  by  differential  variations  in  thrust. 
The  forward  flight  equilibrium  equations  are  derived 
using  simple  momentum  theory  where  dua  angle  of 
attack,  exit  slipstream  velocity  and  forward  speed 
are  the  variables.   The  specific  quantities  changed  in 
order  to  determine  their  relative  effects  on  the  power 
are  duct  area  ratio,  duct  angle  of  attack  ratio  and 
longitudinal  center  of  gravity  location.   (Author) 


Republic  Aviation  Corp. ,  Farmingdale,  N.  Y. 
THEORETICAL  INVESTIGATION  OF  DUCTED 
PROPELLER  AERODYNAMICS.  VOLUME  L   THEO- 
RETICAL DEVELOPMENTS,  by  Th.  Theodorsen. 
Rept.  on  Contract  DA  44-177-TC-606.   10  Aug  60, 
87p. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  149  934 

This  report  covers  certain  theoretical  developments,  . 
including  some  new  ones  of  fundamental  asp)ects.  The 
theory  of  the  line  sink  in  a  two-dimensional  wing 
repr     ents  a  classical  solution  in  the  airfoU  theory. 
Clo     d  express icms  are  given  for  the  hitherto  unknown 
pitching  moment.    There  is  a  short  appendix  giving 
certain  specific  design  and  performance  problems. 


Republic  Aviation  Corp. ,   Farmingdale,  N.  Y. 
THEORETICAL  INVESTIGATION  OF  DUCTED 
PROPELLER  AERODYNAMICS.  VOLUME  IL   RE- 
VIEW AND  ANALYSIS  OF  EXPERIMENTAL  IN- 
VESTIGATIONS ON  DUCTED  FANS,  by  Th.  Theo- 
dorsen.  Rept.  on  Contract  DA  44-177-TC -606. 
10  Aug  60,  250p.  84  refs. 
Order  from  LC  mi$ll.  10,  ph$37.  80  PB  149  935 

A  comprehensive  survey  of  published  experimental 
work  on  ducted  fan  configurations  is  made,  which 
gives  an  outline  of  some  analytic  relations  used  to 
document  and  analyze  experimental  result.    It  then 
selects  a  number  of  experimental  papers  which  make 
significant  and  consistent  contributions  and  analyzes 
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their  results  in  detail.   Major  subsections  deal  with 
the  performAnce  in  the  stiitlc  or  hovering  case  of  the 
configuration,  with  performance  fields  for  the  case 
where  the  fan  is  moring  in  axial  direction  and  with 
the  analysis  d  the  performance  in  ncn- axial  flow 
which  is  the  flow  encountered  by  a  configuration  mak- 
ing a  transition  from  hovering  to  forward  flight. 
Specific  observations  derived  from  the  analysis,  con- 
cerning the  distribution  d  rolling  and  pitching 
moments  for  a  shrouded  and  unshrouded  propeller, 
evldojce  and  recognition  (if  flow  separation  on  the' 
shroud,  etc. ,  foUow.    Sp*:ial  arrangements  of  fans 
in  wing,  multiple  fan  arrangements,  and  ground  prox- 
imity effects  are  reviewed.   The  concluding  part 
briefly  reviews  the  general  considerations  that  go 

into  the  design  of  ducted  f»n  systems.    (See  also 
PB  149  934) 


Chemical  ^gineering 


Electric  Boat  Dlv. ,  Gemiral  Dynamics  Corp. , 

Grot  on,  Conn. 
WATER  RECOVERY  SYSTEMS  (MULTI- VARIABLE) 
by  Harold  Walhnan  and  Stanley  M.  Barnett.    Rapt,  on 
Equipment  for  Life  Support  in  Aerospace,  Contract 
AF  33(616)6425.    Mar  60,  76p.  50  refs.    WADD  Tech- 
nical rept.  60-243. 

PB  171  022 


Order  from  OTS$2.00 


A  study  has  been  conduaed  to  determine  the  optimum 
design  of  several  urine-to-potable-water  recovery 
systems  for  use  on  space  Rights  having  different 
flight  durations  and  crew  sizes.   Phase  change  proc- 
esses, solvent  extraction,  ion  exchange,  membrane 
processes  and  integrated  systems  are  covered.    On 
the  basis  erf  the  evidence  presented,  it  has  been 
recommended  that:  (1)  a  simple  distillation  unit  be 
used  for  flights  erf  six  or  more  with  up  to  two  men, 
J2)  a  vapor  compression  system  be  used  for  long 
flights  (four  days  or  more)  having  large  crews  (three 
to  twenty  men),  and  (3)  sufficient  water  be  stored 
aboard  the  vehicle  for  flights  of  short  duration. 
Recommendations  are  also  made  for  a  laboratory 
study  of  other  promising  methods  of  water  recovery. 
It  has  been  concluded  that  a  healthy  man  can  ingest 
water  reclaimed  from  urine  without  incurring  any 
harmful  effects.   (Author) 


Engineering  Experiment 


Georgia  Inst,  of  Tech. 

Station,  Atlanta. 
STUDIES  AND  I>fVESTIGATlONS  OF  AGGLOMERA- 
TION AND  DEAGGLOMERAiTlON  OF  SOLID  PARTI- 
CLES, by  Clyde  Orr.  Jr.  ,  JL  M.  Dallavalle  and  others 
Final  rept.   15  June  57.   76p.  5  refs.  AD- 150  490. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  150  131 

The  deagglomeration  of  powder  masses  and  the  tensile 
strength  of  powders  were  investigated.    Deagglomera- 
tion was  studied  by  blowing  Iwwders  with  a  series  of 
gas  pressures  through  capillary  tubes  of  various  di- 
ameters and  lengths.  Panicje  size  distributions  were 
determined  after  passage  through  the  tubes,  and  the 
velocity  erf  powder  movement  was  determined  by  high- 
speed photography.    Deagglomeration  was  also  carried 
out  by  blasting  powders  through  an  annular  port  at  var- 
ious pressures.    The  tensile  strengths  were  measured 


by  forming  a  bed  of  powder  on  a  device  one  part  of 
which  moved  on  precision  ball  bearings.    Essentially 
complete  deagglomeration  was  attained  for  all  powders 
For  the  finest  powders,  this  required  a  gas  pressure 
of  4(X)  psi,  a  tube  diameter   no  greater  than  0.  02  in 
and  a  tube  length  of  up  to  3  inches.    The  tensile 
strengths  of  bult  dry.  biological  powders  were  in  the 
range  of  2  x  10-"^  to  9  x  10-3  psi,  or  less  than  the 
strength  of  the  material  of  which  the  powder  was  com- 
posed.   The  tensile  strengths  of  bulk  uncon^jacted  FT- 
3  and  FP  were  8.  6  x  10-3  and  6.  0  x  10-3  psi.   respec- 
tively.   No  definite  correlation  existed  between  the 
bulk  tensile  strength  of  powders  and  its  ease  of  dis- 
persibility.    The  force  of  adhesion  of  spheres  to  solid 
surfaces  was  proportional  to  the  particle  diameter. 
Washing  generally  increased  the  dispersibility  of 
bacterial  powders.    Grinding  had  less  influence  on 
dispersion.    (See  also  PB  140  304). 


Office  of  Saline  Water,  Washington,  D.  C 
ONE  MILLION  GALLON  PER  DAY  LONG  TUBE  VER- 
TICAL EVAPORATOR  MULTIPLE  EFFECT  DISTILLA- 
TION PLANT  AT  FREEPORT.  TEXAS.   Rept.  on  Con- 
tract OSW  14-01-001-195.  24  May  60.  347p.  Specifica- 
tion no.    195. 
Order  from  LC  mijll.  10.  ph$53.  10  PB  148  924 

Specifications,  special  requirements,  technical  re- 
quirements, detailed  specifications. 


Pennsylvania  State  fu. ,  University  Park} 
A  BASIC  STUDY  OF  THE  PHYSICS  OF  AEROSOL 
FORMATION.    C^arterly  technical  rept.  no    4  for 
1  Apr-1  July  52.    1  July  52,  63p.  21  refs. 
Order  from  LC  mi$3.  90,  ph^lO.  80  PB  150  128 

The  dimensional  analysis  for  the  swirl  chamber  atom- 
izer is  presented.    It  was  found  that  an  analysis  based 
on  initial  conditions  at  the  orifice  versus  an  analysis 
based  on  the  design  parameters  was  possible.    This 
lead  to  the  fortnulation  of  the  mode  of  atomizatlon, 
mean  droplet  diameter  ratio,  and  orifice  diameter 
ratio,  as  functions  of  the  Reynolds  Number,   Z  number. 
T  number  peculiar  to  the  swirl  chamber  atomizer  and 
angles  of  spray.    A  recapitulation  of  a  Study  of  Aero- 
sols in  general  is  discussed.    Conditions  for  aerosols 
formation  before,  during  and  after  atomization  are  ex- 
plained.   The  process  of  film  formation  is  discussed. 
In  order  to  lessen  the  burden  of  a  mathematical  analy- 
sis it  was  suggested  that  the  elimination  of  the  rota- 
tional component  in  the  film  formation  be  achieved  by 
having  laminar  liquid  flow  impinge  on  a  flat  circular 
disk.    The  subsequent  disintegration  phenomena  for 
four  cases  (spurious,  drop,   ligament  and  film  forma- 
tion) is  presented. 


Pennsylvania  State  [U. .   University  Park] 
A  BASIC  STUDY  OF  THE  PHYSICS  OF  AEROSOL 
FORMATION.    Quarterly  technical  rept.  no.  5  for 
1  July-1  Oct  52.    1  Oct  52,   49p.   31  refs. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  150  129 

Chapter  I  is  essentially  a  thorough  critique  of  a  recent 
Russian  treatise  on  capillary  waves.    Some  errors  in 
it  have  been  pointed  out.  and  the  treatment  therein  has 


been  extended.    Further  expansion  of  the  theory  of 
stability  of  two  liquid  surfaces  is  indicated.    Chapter 
[I  presents  some  contributions  to  the  theory  of  sedi- 
mentation and  decay  of  aerosols,  based  essentially  on 
an  existing  detailed  treatment  by  Dr.   Charles  A.   Boyd. 
The  problems  of  correction  of  mass -percent  recovery 
and  of  the  particle- size  distribution  are  dealt  with  in 
some  detail.    (See  also  PB  150  128) 


Pennsylvania  State  [U. ,  University  Park]  Pa. 
A  BASIC  STUDY  OF  THE  PHYSICS  OF  AEROSOL 
FORMATION.    Quarterly  technical  rept.  no.  6  for 
1  Oct-31  Dec  52.    1  Jan  53,  80p.  67  refs. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  149  986 

Chapter  I  is  the  description  of  the  Spray  Chamber  with 
its  auxiliary  equipment,  namely  the  Hydraulic  System, 
the  Shutter -Mechanism,  the  Vacuum  System  for 
Samphng,  and  the  Exhaust  System.   Chapter  II  is  a 
critical  analysis,  from  a  statistical  point  of  view,  of 
the  several  droplet -size  distribution  formulas  which 
have  been  proposed  in  the  past.   It  is  proposed  that  the 
population  distribution  of  droplet  sizes  be  described 
by  use  of  the  confidence-interval  technique.   Chapiter 
III  contains  about  60  new  titles  dealing  with  literature 
in  the  field  of  sprays,  together  with  their  brief  ab- 
stracts.  These  will  be  incorporated  in  the  new  edition 
of  the  "Bibliography  on  Sprays"  which  is  under  prepa- 
ration at  present.    Chapter  IV  contains  the  photographs 
and  drawings  pertaining  to  the  Closed  Spray  Chamber 
and  its  Auxiliary  Equipment.   (Author) 


Pennsylvania  State  [U. ,  University  Park] 
A  BASIC  STUDY  OF  THE  PHYSICS  OF  AEROSOL 
FORMATION.    Quarterly  technical  rept.  no.  7  for 
1  Jan-31  Mar  53.    1  Apr  53,  76p.  6  refs. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  150  130 

Chapter  1  is  a  derivation  of  the  most  general  form  of 
the  Orr-Sommerfeld  equation  for  laminar  boundary 
layers.    In  Chapter  2  the  theory  of  conformal  mapping 
with  free  streamlines  is  applied  to  jet  theory.    Chapter 
3  presents  an  attempted  extension  of  the  theory  of 
Borodin  and  Dityakin  1951  for  the  instability  of  the 
interface  of  two  viscous  fluids  to  the  case  of  a  sheet. 
Work  on  size  distribution  by  the  settling  method  is 
covered  in  Chapter  4.    Chapter  5  presents  a  brief  intro-- 
duction  to  the  subject  of  spinning  disc  atomization. 
Chapter  6  is  a  summary  oif  the  work  done  on  nozzle 
and  shutter  calibration  in  an  attempt  to  get  reproduci- 
ble amounts  of  fluids  sprayed  into  a  closed  tank. 
(See  also  PB  150  129)  \ 


Civil  Engineering 


Army  Engineer  Research  and  Development  Labs. , 

Fort  Belvoir.   Va. 
RESPONSE  OF  AN  ELASTO-PLASTIC  SINGLE  DE- 
GREE OF  FREEDOM  SYSTEM  TO  AN  EXPONEN- 
TIALLY DECAYING  BLAST  WAVE,  by  James  W. 
Maloney.    23  June  59,  64p.  Technical  rept.   1581-TR; 
AD- 228  734 
Order  from  LC  ml$3. 90,  ph$10.  80  PB  150  200 
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The  complete  spectrum  of  results  of  an  elasto-plastic 
single  degree  of  freedom  system  subjected  to  the  clas- 
sical exponentially  decaying  blast  wave  is  presented  in 
dimensionless  form.    The  equivalent  triangular  pulses 
to  give  the  same  maximum  displacement  and  time  of 
-maximum  response  and  the  response  of  the  rigid  plas- 
tic system  are  presented  as  appendices.  (Author) 


Bureau  cf  Supplies  and  Accounts.  Navy  Dept. , 

Washington,   D.   C. 
DESIGN  AND  OPERATION  OF  DEHUMIDIFIED 
NAVAL  WAREHOUSES.    July  54.  64p.   NAVSANDA 
PUR    230. 
Order  from  LC  mi$3.  90,  ep$12.  30  PB  149  615 

This  report  released  for  sale  to  the  public  23  Sep  60. 

Part  A  covers  the  operation  of  the  dehumidificatlon 
equipment,  care  and  maintenance  of  instruments,  and 
the  maintenance  of  the  warehouse  as  a  container  for 
materials.    Part  B  covers  the  storage  of  materials  in 
dehumidified  warehouses,  preparation  of  the  material 
for  storage,  and  the  coordination  of  material  handling 
operations  with  open  door  time  to  reduce  the  admission 
of  humid  air. 


Engineer  Corps,  Washington,   D  C. 
SOIL  AS  A  FACTOR  IN  SHOALING  PROCESSES,    A 
LITERATURE  REVIEW.    June  60.  51p.  81  refs.  Tech- 
nical Bulletin  no.  4. 
Order  from  LC  ml$3.  60,  ph$9.  30  PB  149  742 

This  literature  survey  was  made  to  assess,  on  the 
basis  of  available  information,  the  probable  influence 
of  soil  properties  on  the  transport,  deposition,  and 
stability  of  shoal  materials  in  estuaries.    Descriptions 
are  presented  of  the  physical  arfti  engineering  charac- 
teristics of  soil,  particularly  the  clay  minerals, 
kaolinite.  montmorillonite,  and  illite,  which  are 
carried  in  suspension  and  may  be  deposited  in  shoal 
areas.    The  various  factors  influencing  the  process 
of  sedimentation  are  discussed;  these  include  hydraulic 
factors,  sediment  type  and  concentration,  salinity, 
temperature.  pH.  organic  matter,  industrial  wastes, 
etc.    Finally,  available  information  is  presented  on  the 
mode  of  deposition  and  physical  characterlartlcs  of  the 
sediment  deposits.    The  results  of  the  literature  sur- 
vey show  that  the  principal  source  of  shoal  materials 
is  suspended,  fine-grained  soil  material  carried  Into 
an  estuary  by  fresh-water  streams.    The  suspended 
sediment  tends  to  flocculate  in  the  presence  of  salt 
water,  forming  aggregates  which  settle  to  the  bottom 
and  form  shoals.    The  rate  of  settling  is  Influenced 
primarily  by  the  salinity  of  the  water;  temperature 
vand  turbulence  of  the  water,  and  nature  and  concen- 
tration of  the  soil  particles  are  of  lesser  Importance. 


Electrical  and  Electronic  Engineering 


Admiral  Corp. ,  Chicago,  QL 
EVALUATION  AND  DEVELOPMENT  OF  MIL-C- 14157 
CAPACITORS  FOR  NUCLEAR  RADIATION  ENVIRON 
MENT,  by  E.  R.  Pfaff.   Scientific  rqx.  no.  4  on  Con- 
tract NObar- 77612.   Aug  60.  129p.  1  ref. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  149  902 
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s. 


In  the  second  environmen  al 
samples  failed  in  312  hou 
control  units  remained  on 

**'h  ^16-18  Alkyl  biphen 
rapidly.    The  failure  rate 
unit  was  similar  to  the 
for  the  Monoisopropylbi^ 
units  the  gas  formation  is 
addition  of  inhibitor  may 
rate  of  these  units  signifu 
larger  groi^  will  improve 
of  the  results.    (Author) 


test  all  of  the  irradiated 
Twenty- one  of  the  fifty 
test  at  320  hours.    Units 
dielectric  fluid  failed  very 
for  Bis(phenoxyphenyl)  either 
st4ndard  unit  and  slightly  lower 
•nyl  unit.    With  the  special 
no  longer  a  problem.    The 
ihnprove  the  gamma  failure 
itjantly  and  the  use  of  the 
the  statistical  significance 
e  also  PB  148  237) 


i>l 


iphe 


(l«t 


Aerial  R--connaissance 
[Div.  J  Wright-Patterson 
THE  MATHEMATICS  OF 
DISTRIBUTIONS  FOR  PU. 
TURE  ANTENNAS,  by  Art 
thesis.    Rept.  for  Nov  58-L 
WADC  TR-59-462:  AD-23C 
Order  from  LC  mi$2.40. 


Lib. 


electrical  intensities  in  the 
and  the  near-zone  (Fresnel 


Wright  Air  Development 
AFB,  Ohio. 

RESNEL  REGION  FIELD 
PLAKE   RECTANGULAR  APER- 
lur  L.  Haywood.   Master's 
n  59.    [1959]  13p.  16  refs. 
705. 
pfi$3.30  PB  150  591 


An  economical,  versatile,  and  dependable  electronic 
timer  was  developed  for  intervals  of  0. 1  to  30  sec 
which  can  be  used  to  control  apparatus  or  machinery 
Ihree  modes  of  operation  are  available:  (1)  a  momen 
tary  electrical  event  initiates  a  condition  of  predeter- 
mined duration;  (2)  an  electrical  event  of  sufficient 
duration  initiates  a  condition  of  predetermined  dura- 
tion; and  (3)  two  conditions  ,  each  of  independent  and 
predetermined  duration,  alternate.   In  addition    ex- 
ternal signals  may  be  superimposed  to  (1)  begin  an 
interval  in  progress  over  again  or  (2)  terminate  an 
interval  in  progress  producing  the  same  effect  as  if 
the  interval  had  been  permitted  to  terminate  normally 
Dependability,  accuracy,  and  stability  are  discussed 
Construction,  calibration,  and  operation  instructions' 
are  included,  together  with  suggestions  for  integratine 
this  timer  with  panicluar  needs  .  (Author) 


This  report  released  for  sale  to  the  public  11  Oct  60. 
The  problem  of  determininj  the  near -field  gain  of  a 


c.^}!^''^  Instruments  Lab. ,  Inc. ,  Mineola,  N.  Y 
R^L^^  u^^^""  ANTENNAS,  by  J.  A.  McDonough. 
R.G^Malech,  and  J.  Kowalsky.    Final  rept.  for  June  S4- 
July  55  on  Contract  DA  36-039-8C-63116.   Aug  55    57d 
6  refs.    Rept.  no.  3232-1.  '      ^' 

Order  from  LC  mi$3.  60,  ph$9.  30  pb  150  677 


"       -  -I ">>•.— luia  lo  li  ctiLcu  uuani 

tively.    The  Fresnel  integrals  are  used  as  the  chief 
mathematical  tool  in  evalua  ing  the  double  integrals  for 

electrical  inrpnainoo  in  rk^  f /!-_.       .     - 


far -zone  (Fraunhofer  regiori) 
region).    The  study  ends  with 


,  '  .-e,.x^.,,.      lilt  oiuuy  cnus\ 

the  quantitative  determination  of  operationally  sijmifi 
cant  quantities  in  important  practical  systems     The 
systematic  formulation  of  this  antenna  theory  and  its 
application  are  direaed  to  tfie  mathematician  whose 
primary  interest  is  rigor,  ^id  the  practical  engineer 
who  desires  only  a  final  woi^ing  formula  or  a  set  of 
charts.   The  mathematical  representations  are  in  forms 
that  provide  an  insist  into  the  physical  aspects  of  the 
problem  and  reaspnable  quaititative  accuracy  in  their 
numerical  evaluation.   (Authbr) 


Naval 


Revision  A),  supersedes 
PB  152  020 


Aeronautical  Electronic  aiid  Electrical  Lab 
Air  Development  Center,  johnsville    Pa 
EVALUATION  OF  MIDGET  TYPE     28 -VOLT 

?Jfn  SJ  ■'^''^^'^  RELAYS.   Final  rept.    Rept.  on 
TED  Project  no.  ADC-EL-5;f059.   4  Aug  54,   lip.  6  refs 
Rept.  no.  NADC-EL-L5457Ir  .   wp.  o  rets, 

same  of  25  May  54;  AD- 44  4^0. 
Order  from  LC  mi$2. 40,  ph  ,3.  30 

This  report  released  for  said  to  the  public  11  Oa  60. 

Ten  commercially  available  Inldget -type.  28-v    dc 
2-pole  and  4-pole  double-thr0w  relays  were  evaluated 

n'^fr^^'^"'*""  *"*"  '^  '^^^"S  requirements  and  ap- 
plicable requirements  for  Sp^c.  no.  MIL-R-6106  (ASG) 
:>even  of  the  10  relays  were  unsatisfactory.   The  follow- 
ing midget-type.  28-v,  dc  relays  were  af^roved  for  ul 


B-54504;(2)typeSM.  parts 'rto 
and  28027-0.  revision  A;  and 
C4595  and  C4596. 


28026-0,  revision  A, 
(3)  type  TM.  parts  no. 


'Javal  Air  Material 


Air  Crew  Equipment  Lab. 

Center,  Philadelphia,  Pa 
MULTIPURPOSE  ELECTRONIC  TIMER    by 
R.  L    Burdick.  Rept.  on  TEq  Projects  NAM  AE-14n'^ 

To-mTsl:''-   ''  "^^  ''•  ''[  ^^^  ACEL  42o! 
Order  from  LC  mi$2.40.  ph|^.30         PB  149  554 


This  report  discusses  several  types  of  printed  antenna 
arrays  and  related  feeds  and  baluns.    Detailed  con- 
sideration is  given  to  the  Franklin  array,  Chlreix- 
Mesny  array,  and  the  capacitively  coupled  colllnear 
array.    Experimental  techniques,  such  as  probing  the 
magnitude  and  phase  distribution  of  the  current  along  a 
printed  array  and  measuring  the  impedance  and  pha^ 
velocity  that  characterize  printed  balanced  Unes  are 
described.   The  antenna  performance  characteristics 
for  the  types  of  arrays  that  were  studied  are  given    in- 
cluding gain,  loss.  Impedance,  size,  side- lobe  levels, 
and  half- power  beamwldths. 


Alford,  Andrew.  Consulting  Engineers,  Boston 
Mass. 

ANTENNA  GROUP  OA-716(XE-l)/GL.  by  Fred  Abel 
and  W.  Hugo  Uepmann.    Final  technical  rept    on 
^°";j^«DA  36-039-SC-64491.   Jan  60.  28p.  6  refs. 

Order  from  LC  mi$2.  70,  ph$4.80  PB  148  545 

'    The  Antenna  Group  OA-716(XE-l)/GL  is  a  passive, 
high-gain,  transportable,  search  antenna  system  used 
with  a  receiving  set  to  detect  the  presence  of  electro- 
magnetic signals  throughout  the  frequency  range  of 
12,  000  megacycles  to  18,  000  megacycles.    A  broadly 
directional  antenna,  10-15°  horizontal  beam  width 
IS  used  for  searching.   A  highly  directional  antenna. 
1  -  1.5    horizontal  beam  width,  is  used  for  direction 
\n      Ao  '^n^  ^e^tical  beam  width  of  both  antennas  is 
lu  -  15  .   Both  antennas  are  circularly  polarized 
Position  or  velocity  servos  are  used  to  rotate  the 
antennas.   The  azimuth  orientation  of  the  antennas  is 
indicated  on  dlrealon  indicator  dials,  and  the  inter- 
cepted signal  may  be  fed  to  a  receiving  set.   A  broad- 
band waveguide  rotary  joint  was  developed  for  use  in 
this  antenna    system.   The  device  involves  a  pair  of 
broadband  circularly  polarized  horns  coaxially  ar- 
ranged pointing  Into  one  another.   The  transfer  of 
energy  from  one  horn  to  the  other  is  very  nearly 
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constant  as  one  horn  is  axially  rotated  with  respect  to 
the  other,  and  the  transfer  is  accomplished  with  very 
little  attenuation  (about  I  db)  over  a  1.5  to  1  fre- 
quency range.   (Author) 


Applied  Mathematics  and  Statistics  Labs., 

Stanford  U. ,  Calif. 
INCREASED  RELIABILITY  WITH  MINIMUM  EFFORT, 
by  Arthur  Albert  and  Frank  Proschan.  Technical  rept. 
no.  50  on  Contract  N6onr-25140.  9  0:t  59.  29p. 
2  refs.  AD- 227  453. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  149  943 

A  specific  mathematical  model  is  formulated  de- 
scribing the  situation  of  improving  the  system  relia- 
bility with  minimum  exf>enditure  of  effort.    Also 
shown  is  how  to  determine  that  allocation  of  effort 
among  subsystems  which  yields  the  desired  system 
reliability  at  minimum  total  expenditure  of  effort. 


Arizona  U.,  Tucson. 
TRANSISTOR  EQUIVALENT  CIRCUIT  CRITERIA,  by 
Thomas  L.  Martin,  Jr. ,  David  J.  Sakrison  and  others. 
Final  rept.  on  Contract  DA  36 - 039 -sc- 67465. 
30  Aug  56.    83p.  7  refs.   AD-107  814. 
Order  from  LC  mi$4.80,  ph$13.80  PB  147  539 

A  hybrid  parameter  equivalent  circuit  for  the  common 
emitter  connection  is  developed.   The  basic  circuit  is 
modified  for  high  frequency  use  in  such  a  way  that  the 
parameters  of  the  equivalent  circuit  are  independent 
of  frequencies.   Methods  of  measuring  these  various 
parameters  are  discussed  in  detail  and  circuit  dia- 
grams are  provided  for  each  such  measurement.   The 
proposed  transistor  equivalent  circuit  is  then  used  in 
the  analytical  development  of  circuit  design  equations 
and  criteria  for  low  pass,  high  pass,  and  band  pass 
amplifiers.   (Author) 


Armour  Research  Foundation.  Columbus,  Ohio. 
INVESTIGATION  AND  DEVELOPMENT  OF  CIRCULAR 
WAVEGUIDE  COMPONENTS,  by  Alva  C.  Todd,  Dick  M 
Joe,  and  Demetrios  P.  Kanellakos.    Rept.  on  Contract 
AF  33(616)3973.    Apr  59,   136p.  16  refs.    WADC  Tech- 
nical rept.  58-661;  AD-207  247. 
Order  from  LC  mi$6.  90,  ph$21 .30  PB  150  589 

This  report  released  for  sale  to  the  public  11  Oct  60. 

The  design  and  development  are  presented  of  compo- 
nents for  use  in  a  circular  waveguide  system  employing 
the  low -loss  TEqi  circular  electric  wave  mode.   Com- 
ponents were  investigated  with  regard  to  direct  scaling 
for  use  with  2.710-ln.  ID  and  0.725-ln.  ID  circular 
waveguide  at  9.375  kmc  and  35  kmc,  respectively.    Di- 
rect scaling-  for  the  increased  waveguide  diameter  used 
in  this  program  was  found  practicable  in  certain  cases, 
however,  in  other  instances  major  modification  of 
dimensions  were  required.    Some  new  components  were 
developed.   These  components  include  a  straight  wave- 
guide section,  a  flexible  waveguide  section,  couplings, 
transitions,  bends,  a  mode  absorber,  a  rotary  joint,  a 
high-power  load,  a  low-power  load,  waveguide  switches 
and  windows.    Proposed  designs  are  presented  for 
directional  couplers  and  ferrite  components.   All  ex- 
perimental work  was  done  in  the  X-band.   (Author) 


Army  Ordnance  Human  Engineering  Labs. , 

Aberdeen  Proving  Ground,  Md. 
SYNTHETIC  VIDEO  AS  AN  ELECTRONICS 
COUNTER-COUNT»ER  MEASURE:  A  STUDY  OF 
PULSATED  AND  STEADY  STATE  SYMBOLOGY,  by 
Charles  Fried  and  Claude  D.  Patton.   Aug  60,  24p. 
5  refs.   Technical  memo.  11-60. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  150  087 

A  study  was  conducted  to  determine  the  effectiveness 
of  pulsing  a  suggested  Antiaircraft  Operations  Center 
(AAOC)  symbol  in  overcoming  the  concealment  effects 
of  white  noise  ^amming.   Pulsing  resulted  in  a  flicker- 
ing symbol  on  a  Plan  Position  Indicator .    Four  degrees 
of  jamming  intensity  were  studied  along  with  four  flicker 
rates,  0,  2,  4,  and  8  cycles  per  second.   The  psycho- 
p>hysical  technique  of  method  of  limits  was  used  to 
determine  if  flicker  improved  deteaion  with  a  back- 
ground of  jamming .   The  results  indicate  that  no  advan  - 
tage  is  gained  in  pulsing  a  synthetic  symbol  in  overcom- 
ing the  effects  of  jamming.   A  discussion  of  this  result 
with  a  review  of  procedures  is  included.   (Author) 


Army  Signal  Research  and  Development  Labs  . , 

Fort  Monmouth,  N.J. 
CHARACTERISTICS  OF  MICROWAVE  DUPLEXER 
TUBES  UNDER  SPURIOUS  RADIATION  CONDITIONS, 
by  Irving  Reingold.  31  Mar  59.  27p.  5  refs .  USASRDL 
Technical  rept.  2042;  AD-220  395. 
Order  from  LC  mi$2.70,  ph$4.80         PB  147  821 

An  investigation  was  conducted  on  several  typ)es  of 
TR  duplexer  tubes  and  a  waveguide  filter  commonly 
used  in  systems,  to  determine  their  effectiveness  in 
rejecting  spurious  microwave  radiation.  The  devices 
studied  were  all  designed  for  operation  in  the  2800- 
megacycle  frequency  band .  The  low  power  level 
characteristics  of  these  devices  were  checked  over  a 
frequency  range  of  2600  to  35,000  megacycles  .   Re- 
sults of  the  investigation  showed  that  neither  the  TR 
tube  nor  the  waveguide  filter  can  be  relied  upon  to 
provide  adequate  protection  against  unwanted  signals 
at  frequencies  higher  than  the  operational  frequency 
'of  the  system  incorporating  the  device.  Other  tech- 
niques for  providing  crystal  protection  without  undue 
sacrifices  in  insertion  loss  ,  or  other  operational  sys- 
tem characteristics  ,  are  described  and  recommended 
for  use  by  microwave  system  designers  .  .(Author) 


Army  Signal  Research  and  Development  Lab.  .  Fort 

Monmouth,  N.  J. 
FREQUENCY  REPEATABILITY  OF  CRYSTAL  IMPED- 
ANCE METER  TS-330/TSM,  by  Marvin  Bernstein. 
15  May  60.   12p.   USASRDL  Technical  rept.  2118; 
AD- 237  335. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  415 

Quartz  crystal  units,  operated  within  the  frequency 
range  of  1.  0  to  15.  0  mc,  were  subjected  to  repeated 
frequency  measurements  after  simulating  the  recali- 
bratlon  of  the  C.   L  Meter  TS- 330/ TSM  by  readjusting 
the  oscillation  amplitude  level  and  frequency  of  the  test 
set  in  the  calibrate  condition.    Generally,  it  was  found 
that  the  oscillation  frequency  of  plated  AT  resonators  is 
critically  dependent  upon  drive;  that  the  0  to  100  milll- 
ampere  RF  meter  cannot  be  used  to  adjust  the  drive 
level  within  accurate  enough  limits;  that  with  a  proper 
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standardized  test  procedure,  frequency  resetrability 
of  the  Crystal  Impedancej  Meter  TS-330/TSM  is  better 
than  10      throughout  the  range  of  the  instrument  except 

lT(Au7horr'"  "''"^""  '"^^"^^  °^  '''  ^""'"« 


Army  Signal  (Research  and  Development  Lab  1 

Fort  Monmouth,  N.  J. 
RADAR-TYPE  PROPAGAtlON  SURVEY  EXPERI- 
MENTS FOR  COMMUNICATION  SYSTEMS    by 

w  ^^/oP-    ^°^  ^^'  23^   Technical  memo, 
no    M- 1928.   supplement  |oTM-1760;  AD-156  257 
Order  from  LC  mi$2.  70,  jph$4.80  PB  148  120 

SCEL  Technical  Memorarjdum  1760  "Radar-Type 
Propagation  Survey  Experiments  for  Communi colons- 
presented  the  need  for  additional  frequency  channels 
reviewed  the  various  methods  of  site  survey  for 
microwave  relay  systems  and  the  requirement  for  a 
rapid  survey  instrument.  This  memorandum  is  con- 
sidered as  supplementary  to  TM-1760  giving  addi- 
tional supporting  experimental  data  and  a  discussion 
of  other  application  aspectk  of  this  radar  backscatler 
communications  equipmen^  siting  method 


a4j 


Development  Lab.  ,  Fort 


Army  Signal  Kesearch  ai 
Monmouth,   N.  J 
SPEECH  SECURITY  FOR  rACTICAL  OPERATIONS 

Order  from  LC  mi$l.  80,   rfijl.  80  PB  147  822 


P»41.80 

spects  of 


Technical  and  systems  asp^icts  of  speech  scrambling 
are  considered.    Reduced  requirements  for  tacrca7 

IZZ!^Z^^^^  "^"^ "i^'y  ^'^  ^"y  p'^^^^^y  ^ »"« to  an 

appreciable  extent  by  an  improved  version  of  speech 
scrambling  equipment  basiqally  similar  to  a  system 
developed  during  World  Wai  II.  (Author) 


Bell  Telephone  Labs.,   Inci  [New  York  1 
^^^?^!^  SERVICES  In  TRANSISTORS,  by 
Jlh       ^'^^^  ^-  ^-  Bittm4nn  and  others.  Interim 

La  36'n.g^-."^-,/S  '  ^'t^'  ^^^  ^9.  on  Contact 
DA  36-039-SC-64618.     1959)  22p;  AD-219  227. 
Order  from  LC  mi$2.  70.  pf{$4.  80  pb  149  001 

Transistor  reliab.lirv  Preliminary  results  of  con- 
tinu^ng  studies  of  thermally  oxidized  silicon  surfaces 
how  progress  toward  a  better  quantitative  un^r 
standing  and  the  development  of  a  model  for  the  mech- 
anism of  oxidation.    New^djmprovedtransmis^^^ 

germamum  transistors  has  Shown  that  structure  em- 
ploying a  0.  5  mil  wafer  thickness  and  2  mil  by  2  mTl 
mesa  are  feasible.    Evaluation  of  these  transistor? 
mdicates  that  a  further  reduction  of  the  base  S  to 
1/4  micron  and  a  decrease  irt  the  base  doping  wm  be 
necessary  to  meet  the  design  objectives.    FelsTbUity 
of  the  design  of  the  M2090  n-k-y-n  transistor  was 
demonstrated  by  ot,eration  offrated  frequency  an! 

^Z^^'T'^'"'^''^  °^  cheKliffusion  processes  has 
exceeded  the  objective  of  10^    liMsistortest 
iS^^io^  Substantial  amount^  of  d^I^^^^iil^rf^FTTation 
up-to-dating,  prove-in  instruction  writing,  and  re- 
maining equipment  design  and  construction  were  com- 
pleted this  period  on  the  final  model  of  the  5-  to  250- 
mc  transistor  phase  set.  (Sea  also  PB  140  251) 


Bell  Telephone  Labs.  ,  Inc.   [New  York]. 
ENGINEERING  SERVICES  ON  TRANSISTORS,  by 
J.   R.   Ligenza,  C.   A.  Bittmann  and  others.    Iterim 
technical  rept.  no.   17,   1  Apr- 30  June  59,  on  Contract 
DA  36-039-8C-64618.    15  July  59,  37p.   3  refs 
AD- 227  825. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  148  329 

Transistor  reliability:   The  kinetics  of  reactions  of 
varipus  alkali  hydroxides  with  thermally  grown  silicon 
dioxide  on  silicon  surface  were  determined.    The  rate 
of  reaction  is  temperature  dependent  and  has  an  activa- 
tion energy  of  17.  0  kcal/mol.   in  the  100  to  300°C  tem- 
perature range.    These  reactions  provided  one  con- 
trolled means  for  localized  oxide  removal  necessary 
for  contacting  purposes.    New  and  improved  tran.smia- 
gion  type  transistors:  Evaluation  of  the  M2107  transis"- 
tor  has  shown  the  structure  to  be  capable  of  operation 
in  the  1  to  5  kmc  region.    The  observation  of  lower 
values  of  f-p  than  predicted  for  1/4  micron  base  thick- 
nesses indicates  the  possibility  that  too  high  a  base 
surface  concentration  was  employed,  and  that  a  modi- 
fication of  the  doping  levels  will  be  necessary  to  meet 
Uie  design  objectives.    Recent  changes  in  the  base  layer 
diffusion  process  for  M2090  transistors  have  made 
possible  the  fabrication  of  base  layer  diodes  (p-^«-n-M 
having  excellent  reverse  bias  characteristics     A  com- 
parison of  transistors  of  comparable  maximum  fre- 
quency of  oscillation  indicates  that  oscillator  efficiency 
improves  with  increasing  current  gain  cutoff  frequency 
Transistor  te.sr  mprhnHc-  Principal  remaining  work  is 

concerned  with  accuracy  evaluation.    (Author)   (See 
also  PB  149  001) 


Bell  Telephone  Labs.,  Inc.  [New  York! 
ENGINEERING  SERVICES  ON  TRANSI^ORS    by 
J.  R.  Ugenza.  8.  A.  Bittmann  and  others.    Interim 
HA  2'^U^^-^'i^\i^'  lJ"^y-30Sep59.  on  Contract 
AD-232  248^''  ^^  ^'  ^^'  ^^^^  ^  '^^' 

Order  from  LC  ml$3.  30,  ph$7.  80  PB  148  330 

Studies  have  continued  on  the  properties  of  thermal 
oxides  on  silicon,  oxidized  silicon  surfaces,  and 
oxidized  Silicon  junctions.   Considerable  progress 
toward  a  detailed  understanding  of  the  process  of 
'^Sr^l'Tr        ^^"  ""^"^^  recently  through  study  of  the 
inH  ^      ^^^"sniission  properties  of  the  oxide  films 
and  tfie  use  of  the  isocopic  frequency -shift  in  the  ab- 
sorption peaks  associated  with  the  0^8  isotope    Work 
has  continued  on  the  M2107  microwave  germfnium 
transistor  for  3-kmc  service  and  on  the  M 2090  2  wan 
silicon  transistor  for  service  in  the  50  to  100-mc 
band.    Processing  difficulties  have  limited  the  fabri- 
cation of  M2107  transistors.   Theoretical  studies  and 
high  frequency  electrical  measurements  on  the 
transistors  fabricated  to  date  have  shown  that  the 
imtial  design  chosen  was  not  optimum.    M2090  tran- 
sistors fabricated  Within  the  past  quarter  were  capa- 
ble of  delivering  2  watts  at  over  100  mcps  when  a 
coUeaor  bias  of  80  volts  was  used.   Transistors  with 
thinner  intrinsic  layers  are  being  fabricated  in  order 
to  improve  the  power  oscillator  performance  at  lower 
collector  biases.   (Author)  (See  also  PB  148  329) 
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California  U  . .  Los  Angeles  . 
ON  THE  OPTIMUM  SYNTHESIS  OF  SAMPLED 
DATA  MULTIPOLE  FILTERS  WITH  RANDOM  AND 
NONRANDOM  INPUTS,  by  H.  C.  Hsieh  and 
C.  T.  Leondes.    Rept.  on  Contract  AF  49(638)438. 
Feb  60,  43p.  8  refs.  AFOSR-TN-60-440.  AD-239646. 
Order  from  LC  mi$3.30,  ph$7.80         PB  149  170 

This  report  considers  the  synthesis  of  optimum  sam- 
pled data  multipole  filter  with  n  inputs  and  m  outputs . 
The  signal  portion  of  each  input  is  assumed  to  consist 
of  a  stationary  random  component  and  a  polynomial 
with  unknown  coefficients  but  known  maximum  order. 
Each  signal  is  corrupted  by  stationary  random  noise. 
The  filter  under  investigation  is  linear,  time  invariant, 
and  has  finite  memory.   Each  input  to  the  filter  con- 
sists of  a  sequence  of  impulses  with  a  constant  period 
T.  Each  impulse  is  assumed  to  have  an  area  equal  to 
the  value  of  the  signal  plus  noise  at  the  sampling  in- 
stant. The  synthesis  procedure  to  be  developed  is  to 
specify  the  weighting  functions  of  the  filter  such  that 
the  system  error,  which  is  defined  as  the  difference 
between  the  actual  and  ideal  outputs ,  has  zero  ensem- 
ble mean  and  the  system  ensemble  mean  square 
error  is  minimum.  The  weighting  functions  thus  ob- 
tained will  have,  in  general,  abrupt  jumps  at  the 
sampling  instants  but  they  are  continuous  within  the 
sampling  intervals . 


Carnegie  Inst,  of  Tech.,  Pittsburgh.  Pa. 
ELECTROMAGNETIC  PROPERTIES  OF  INSULATORS, 
1.  by  Vinay  Ambegaokar  (Doctoral  thesis)  and  Wiilter 
Kohn.   Technical  rept.  no.  9  on  Contract  Nonr-760(13- 
[1959]  43p.  16  refs.  AD-227  621. 
Order  from  LC  mi$3.30,  ph$7.80         PB  148  866 

A  discussion  is  presented  on  the  response  of  a  perfect 
insulator  to  weak  external  electromagnetic  fields  of 
long  wavelength  from  a  many  particle  point  of  view. 
The  method  is  to  treat  the  Coulomb  interaction  be- 
tween all  electrons  to  all  orders  of  perturbation 
theory  and  analyze  the  structure  of  the  corresponding 
Feynman  graphs.  A  result  of  this  graphical  analysis 
shows  that  the  response  of  the  many  particle  system 
to  long  wavelength  external  fields  of  arbitrary  polar- 
ization is  completely  described  by  a  single  frequency- 
dependent  dielectric  constant.  (Author) 


Collins  Radio  Co. ,   Burbank,   Calif. 
ELECTROMECHANICAL  FILTERS:   100  Kc  CARRIER 
AND  SIDEBAND  FILTERS,  by  W.   D.  Peterson  and 
R.  N.  Muret.    Rept.   no.   8  (Final),    1  Apr-30  Sep  57, 
on  Contract  DA  36-039- sc-73039.    28  Oct  57.  38p. 
1DR-W429-3A;  AD- 201  254. 
Order  from  LC  mi$3.  00.   ph$6.  30  PB  149  368 

A  number  of  experimental  filters  have  been  built  to 
arrive  at  designs  and  performance  limits  consistent 
with  the  present  state  of  the  art.    Results  obtained  by 
these  filters  are  discussed  and  compared  with  the 
specifications  set  forth  in  Signal  Corps  Technical  Re- 
quirements SCL-1721.    A  discussion  of  the  possible 
advancement  of  the  state  of  the  art  is  discussed.    A 
metallurgical  research  program  has  shown  that  powder 
metallurgy  techniques  can  be  employed  to  produce 
alloys  for  disk  resonators  with  excellent  characteris- 
tics over  a  wide  range  of  temperatures.    These  alloys, 


however,  did  not  exceed  the  performance  characteris- 
tics of  the  batch  of  commercially  available  Ni-Span 
"C"  emoloved  in  the  experimental  samples.  (Authpr> 


Collins  Radio  Co. ,  Burbank,  Calif. 
ELECTROMECHANICAL  FILTERS:  FEASIBILITY 
INVESTIGATION  FROM  50  KC  TO  1   MC,  by 
W.  D.  Peterson  and  R.  N.  Muret.    Rept.  no.   17  (Final), 
1  Apr  57-28  Dec  58,  on  Contract  DA  36-039-sc-73039. 
31  Mar  58,  25p.    IDR-W429-5;  AD-201  255. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  369 

This  report  covers  the  feasibility  of  fabricating  elec- 
tromechanical filters  to  the  requirements  of  SCL-1721 
in  the  frequency  range  of  50  Kc  to  1  Mc.    Probable 
characteristics  of  filters  in  this  frequency  range  are 
compared  by  means  of  curves.    Relative  advantages 
and/or  disadvantages  are  discussed  for  the  various 
frequencies.   Conclusions  are  drawn  as  to  which  of  the 
possible  frequencies  might  be  the  best  choice  for 
optimum  filter  characteristics.   (Author) 


Columbia  Radiation  Lab. .  New  York. 
RESEARCH  INVESTIGATION  DIRECTED  TOWARD 
EXTENDING  THE  USEFUL  RANGE  OF  THE  ELEC- 
TROMAGNETIC SPECTRUM,  by  P.  Kusch.  Quarterly 
progress  rept.  no.  1,  16  Dec  59-15  Mar  60,  on  Con- 
tract DA  36-039-SC-78330,  and  rept.  on  Contracts 
Nonr-266(45),  AF  49(638)-(-507,  -557,  and  -631). 
15  Mar  60,  41p.  25  refs .  CU  3-60  SC-78330. 
Order  from  LC  mi$3.30,  ph$7.80         PB  147  633 

Cerenkov  radiation  in  the  K-band  range  has  been  ob- 
served in  a  system  that  has  recently  been  under  de- 
sign and  study.  An  experimental  investigation  of  the 
parameters  governing  the  generation  of  power  has 
been  started.  An  M-band  maser*radiotelescope  is  in 
an  advanced  stage  of  design  and  construction  and  de- 
tails of  the  system  are  described.  The  purpose  of  the 
radiotelescope  is  to  obtain  data  from  which  it  should 
be  possible  to  determine  the  density  of  oxygen  in  the 
atmosphere  as  a  function  of  height  above  the  earth's 
surface.  Progress  in  the  design  of  a  maser  to  operate 
at  the  frequency  of  the  hyperfine  structure  line  of 
atomic  hydrogen  is  reported.  Studies  directed  in  the 
achievement  of  maser  action  at  infra-red  frequencies 
are  continuing.  Molecular  sf>ectroscopy  by  use  of 
masers  is  discussed.  Work  in  a  variety  of  studies  of 
atomic  hyperfine  structures  by  several  techniques  is 
reported.  (See  also  PB  146  112) 


Cruft  Lab.  ,  Harvard  U.  ,  Cambridge,  Mass. 
A  DIPOLE  ANTENNA  COUPLED  ELECTROMAGNET - 
ICALLY  TO  A  TWO-WIRE  TRANSMISSION  LINE 
(THEORETICAL  AND  EXPERIMENTAL  STUDIES)  by 
Kun-Mu  Chen.  Scientific  rept.   no.   6  (Series  2)  on  Con- 
tract AF  19(604)4118.    10  Mar  60.  67p.  7  refs.  AFCRC- 
TN -60-387. 
Order  from  LC  mi$3.  90.  ph$10.  80  PB  150  197 

A  dipole  antenna  coupled  electromagnetically  to  a  two- 
wire  transmission  line  is  studied  theoretically  and  ex- 
perimentally.   The  antenna  currents  induced  when  the 
transmission  line  has  (1)  a  standing-wave  pattern,  (2) 
a  traveling -wave  pattern,  (3)  an  unbalanced  current, 
are  considered.   The  variations  of  antenna  currents 
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with  ( 1 )  the  angle  of  rotttion 
length  of  the  antenna.  (.' ) 
antenna  from  the  line,  (jl) 
investigated.  (Author) 


David  Sarnoff  Research 
MOLECULAR  AMPLIFI 
H.   R.   Lewis,    Triannua 
1  Feb-31  May  59,  on 
15  June  59,   16p.  AD-22; 
Order  from  LC  mi  $2.  40, 


Center,  Princeton,  N.  J. 
iRS  AND  GENERATORS,  by 
progress  rept.  no.   5, 

ract  DA  36-039-sc-7303L 
337. 

ph$3.  30  PB  149  367 
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HETERODYNE  FREQUENCY  METER  AND 

CALIBRATOR,  by  R.  W.    Sran.    Final  development 

^??^n  "fc^?  !^^J  ^^'^  J"  '^  5^'  °"  Contract  NObsr- 
63310.    15  July  57,  25p.    /D-141003. 

Order  from  LC  mi$2.  70,  bh$4.80  PB  148  856 

A  heterodyne  frequency  m^t.r  has  been  developed 
which  will  measure  frequejncies  directly  to  six  signif- 
icant figures  over  a  frequ<|ncy  range  of  500  to  30,  000 
mc.  The  system  involves  ^e  usual  heterodyne  oscil- 
lator principles,  plus  an  ajutomatic  beat  countinff  sys- 
tem, plus  an  electrical,  liiear.  interpolation  device 


J 


Defense  Electronic 
America,  Camden,  N 
TIME  DIVISION  MULTIPLteX 
W.J.  Bieganski,  L.  M.  GlT 
rept.  for  1  Jan-31  May  56 
64459.   29  June  56,  82p.  21 
Order  from  LC  mi$4.80, 


Products,  Radio  Corp.  of 


rh$ 

The  purpose  of  ihis  project  was  to  develop  a  model 
time  division  multiplex  system,  using  circuits  and 
techniques  applicable  to  time  division  multiplexed 
communications  ,  which  wil    be  more  reliable    less 
complex,  lighter,  of  greatei   stability,  and  which  may 
also  be  produced  at  reduce^  cost.   The  study  phase  is 
divided  into  the  following  p4rts:  (1)  study  of  timedi- 
vision  multiplex  systems:  (J)  general  investigation  of 
Circuit  techniques:  (3)  investigation  of  transistor  cir- 
cuits: and  (4)  investigation  ^f  magnetic  circuits     The 
experimental  model  development  (Phase  II)  is  divided 
into  the  following  pans:  (l)lfinal  development  of  cir- 

0?  the  m  t?;.?^  "^TA  f  "^  ^^"^^g^"?:  (3)  construction 
of  the  models;  and  (4)  finai  losts. 


SYSTEMS,  by 
ickman  and  others  .   Final 
on  Contract  DA  36-039-sc- 
refs.  AD- 102  2%. 
13.80       PB  149  102 
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Directorate  of  Labs. ,   Wright  Air  Development  DIv 

Wright-Patterson  AFB,  Ohio. 
ERROR  ANALYSIS  FOR  DETERMINATION  OF  TAR 
GET  POSITION  AND  VELOCITY  FROM  TWO  OR 
MORE  OBSERVERS,   by  Edouard  E.  Perret    June  60 
38p.   1  ref.    WADD  Technical  note  60-70 
Order  from  OTS  $1.  00  pb  I6I  979 

If  a  target  is  observed  from  two  or  more  separate 
points,  it  may  be  possible  to  determine  the  targets 
position  and  motion  from  the  measurements  obtained 
However,   since  these  measurements  contain  errors 
there  will  be  errors  in  the  determination  of  the  tar-' 
get's  position  and  velocity.    This  paper  investigates 
the  significance  of  statistical  errors  of  measurement 
a  target  position  and  velocity  for  any  location  of  the 
target  relative  to  the  observers  by  the  following  two 
measuring  systems:  (1)  System  employing  angle  only 
information  from  two  observers.    (2)  System  employint 
range  only  information  from  three  observers.  Gaussian 
errors  with  zero  mean  are  assumed  throughout.    The 
various  errors  for  each  measuring  system  are  first 
considered  individually  and  then  combined.    This  yields 
statistical  error  boundaries  in  target  position  which 
are  determined  by  ellipses  for  the  two  dimensional 
case  and  by  ellipsoids  for  the  three  dimensional  case 
The  main  axes  of  the  error  geometries  and  their  angles 
relative  to  some  reference  are  computed  and  their 
loci  plotted  for  any  target  position.    (Author) 


Electric  Storage  Battery  Co. ,  Yardley    Pa 
INVESTIGATION  OF  AgO  PRIMARY  BATTERIES    by 
P.  Ruetschi  and  R.  F.  Amlie.    Quarterly  rept.  no!  3 
1  Dec  59-29  Feb  60.  on  Contraa  DA  36-039-sc-78319 
31  Mar  60,  21  p.  5  refs. 
Order  from  LC  ml$2.70.  ph$4.80  PB  149  610 

The  solubility  of  Ag20  and  AgO  in  alkaline  electrolyte 
has  been  studied  by  a  polarographic  technique  using  a 
rotating  platinum  electrode.    Evidence  is  presented 
Oiat  Ago  in  contaa  with  alkaline  electrolyte  does  not 
dissolve  to  produce  a  divalent  silver  species  in  solu- 
tion.  Also,  the  self-discharge  of  the  electroformed 
Ago  plate  IS  nearly  the  same  as  for  the  best  chemical 
Ago  sample.   (Author)  (See  also  PB  147  974) 


Electrical  Engineering  Research  Lab. ,  U    of 
Illinois,  Urbana. 

A  NEW  METHOD  OF  DRIVING-POINT  FUNCTION 
SYNTHESIS,  by  Wan  Hee  Kim.    Interim  technical  rept 
no.  1  on  Contract  DA  11-022-ORD-1983.    1  Apr  56 
61p.  41  refs.    [OOR  rept.  1571:. .  .  ]  AD-91  478       ' 
Order  from  LC  mi$3.90,  ph$10.80  PB  150  727 

This  report  released  for  sale  to  the  public  3  Oct  60. 

A  new  method  for  synthesizing  driving-point  functions 
with  passive,  linear,  bilateral  elements  in  non- 
series -parallel  structures  is  presented.   The  method 
18  based  on  topological  analysis  and  on  the  analysis 
of  network  poles  and  zeros.    By  the  new  method,  the 
driving- point  functions  which  can  be  synthesized  with 
a  mimmum  number  of  elements  are  found,  and  the 
minimum  number  of  reactive  elements  required  to 
realize  a  minimum  function  is  given.   These  results 
extend  the  relationship  of  the  number  of  elements  in  a 
network  realization  to  the  order  of  the  driving-point 


function.   The  synthesis  method  is  reduced  to  solving 
simultaneous  equations  for  the  value  of  each  element. 
TTie  minimum  function  synthesis  method  is  shown  to 
be  a  modification  of  Pantell's  process. 


Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois,  Urbana. 
ON  MINIMAL  REALIZATION  OF  RC  TWO-PORTS. 
byS.  L.  Hakimi  and  J.  B.   Cruz,  Jr.   Interim  technical 
rept.  no    18  on  Contract  DA  11 -022-ORD-I983. 
4  Mar  60.   28p.  5  refs.   (X)R  rept.   no.   2207.  7-E; 
AD-238  874. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  150  393 

From  a  given  RC-realizable  open-circuit  voltage 
transfer  function,   some  lower  bounds  are  obtained  for 
the  minimum  possible  number  of  elements  in  the  net- 
work.   In  the  case  of  bilinear  and  biquadratic  functions, 
network  realizations  have  been  tabulated  which  are 
minimal  although  not  all  realizable  biquadratic  func- 
tions are  covered.    In  the  case  of  an  n-pole  transfer 
function  with  symmetrically  clustered  zeros,  a  reali- 
zation involving  at  most  two  elements  more  than  the 
mimmum  requirement  is  obtained  using  Guillemin's 
parallel  ladder  procedure.   The  effects  of  interchang- 
ing the  input  terminals  and  interchanging  the  R's  and 
C's  in  a  network  are  also  considered.  (Author) 


Electronic  Systems  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 

DETECTION  OF  NON -GAUSSIAN  SIGNALS  IN 
GAUSSIAN  NOISE,  by  Richard  L.  Townsend.   Rept.  on 
Contract  DA  19-020-ORD-4637.  June  60.   I2p.  7  refs. 
Rept.   7967-R-5;  OOR  rept.   no.   2001.  4-E;  AD-2404a5. 
Order  from  LC  mi$2.  40.   ph$3.  30  PB   150  408 

Considerable  difficulty  is  generally  encountered  when 
attempting  to  determine  the  structure  of  a  likelihood 
ratio  test  for  the  detection  of  non-gaussian  signals  in 
the  presence  of  additive  gaussian  noise.    Consideration 
is  given  to  the  possibility  of  detecting  such  signals  by 
sub -optimum  means.    The  performance  of  a  class  of 
suboptimum  tests  which  are  obtained  by  averaging  over 
the  signal  ensemble  the  optimum  test  for  each  ensem- 
ble member  is  evaluated.    Besides  having  the  advantage 
of  being  very  simple  in  form,   this  class  of  tests  com- 
pares favorably  with  the  optimum  test  for  a  wide  range 
erf  signals.  (Author) 


[Electronic  Systems  Lab.]  Mass.  Inst,  of  Tech., 

Cambridge. 
NON- LINEAR  ADAPTION  IN  MANUAL  CONTROL 
SYSTEMS,  by  Robert  W.  Roig.    Rept.  on  Contracts 
NOb8-72017  andDA  19-020-ORD-4637.   June  59.  87p. 
11  refs.    Rept.  nos.  7420-R-4  and  7967-R-2;  [OOR 
rept.  2001:...]  AD- 226  293. 
Order  from  LC  mi$4.80.  ph$13.80  PB  150  405 

The  human  operator,  as  a  feedback  control  element,  has 
been  tested  in  a  simple  control  system  utilizing  random 
input  signals  irom  a  non-Gaussian  process.   The  rms 
error  performance  of  the  human  operator  has  been 
evaluated  and  compared  with  that  obtainable  from  an 
optimum  linear  system.   The  form  of  the  error  re- 
sponse for  the  human  operator  and  the  optimum  linear 


system  is  also  compared.   The  results  indicate  that  the 
manual  control  system  produces  a  mean  square  error 
which  is  comparable  to  that  of  a  highly  constrained 
optimum  linear  system.   However,  the  human  operator 
shows  a  more  adaptable  control  characteristic  than  the 
optimum  linear  system  when  the  form  of  the  error  re- 
sponse is  compared.   The  human  operator  was  tested 
using  visual  displays  of  the  error  signal  which  allowed 
him  to  view  a  portion  of  the  immediate  past  history  of 
the  error  and  which  showed  only  the  instantaneous  value 
of  the  error.    A  comparison  erf  the  results  show  no 
significant  advantage  for  one  display  over  the  other. 
(Author) 


Electronic  Systems  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
OPTIMUM  CONTROL  SYSTEMS  FOR  A  CLASS  OF 
STOCHASTIC  SIGNALS,  by  Rubert  B.  Streets,  Jr. 
Rept.  on  Contract  DA  19-020-ORD-4637.    Mar  60.  53p. 
9  refs.   Rept.   7967 -R -4;  OOR  rept.  no.   2001.  3-E; 
AD- 240  404. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  150  409 

The  class  of  stochastic  signals  considered  is  com- 
posed of  data  components  which  are  continuous  sec- 
tions of  analytic  arcs,  and  of  Gaussian  noise  compo- 
nents.   Analytic  arcs  denote  a  linear  combination  of 
known  functions  and  random  coefficients  which  possess 
a  Gaussian  distribution.  (Author) 


Electronics  Research  Lab. ,  U.  of  California, 

Berkeley. 
BEHAVIOR  OF  A  FIELD-SWEPT  MASER  OSCIL- 
LATOR, by  J.  C.  Kemp.    Rept.  on  Contraa 
AF  49(638)102.    19  Apr  60.  31p.  15  refs.   Series 
no.  60.  issue  no.  275;  AFOSR-TN-60-509. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  239 


Electronics  Research  Lab.  ,  U.  of  Clalifornia, 

Berkeley. 
NONLINEAR  ANALYSIS  OF  A  TRANSISTOR  HAR- 
MONIC OSCILLATOR,  by  D.  O.  Pederson  and 
R.   S.  Pepper.    Rept.  on  Contract  N7onr- 295(29). 
15  Oct  59,  25p.   1  ref.    Rept.  no.  %;  Series  no.  60, 
issue  no.  255;  AD-230  507. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  497 

The   analysis  of  a  tuned- collector  transistor  oscillator 
concerns  the  development  of  both  graphical  and  piece- 
wise  linear  techniques  for  obtaining  the  composite  neg- 
ative resistance  characteristic  that  is  presented  to  the 
tank  circuit.    This  is  done  for  the  common- emitter  con- 
nection of  the  transistor;  however,  the  common- base 
connection  can  also  be  used.    With  the  negative  resist- 
ance characteristic,  conventional  phase  plane  and 
limit  cycle  analysis  can  be  used  to  predict  the  oscilla- 
tor output.    Higher  order  effects  are  inspected,  and  it 
is  found  that  the  sirr^lifying  assumptions  made  are 
quite  valid.    Thus,  the  second  order  differential  equa- 
tion provides  a  good  approximation  of  the  system.   Ex- 
perimental results  are  given  that  show  predicted  and 
observed  values  are  within  a  few  percent  for  amplitude 
of  oscillation,  period  of  oscillation,  and  wave  shape, 
i.  e.  ,  harmonic  content.    (Author) 
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U.  d  California, 


Electronics  Research  Lfb. 
Berkeley.  I 

OPERATIONAL  ANALYSES  OF  FINITE-PULSED 
SAMPLED-DATA  SYSTEMS,  by  T.  Nishimura.   Rept. 
on  Contraa  AF  18(600)15^1.   10  May  60,  39p.  9  refs 
Series  no.  60,  issue  no.  l79;  AFOSR-TN-60-510. 
Order  from  LC  mi$3. 00, '  ph$6.  30  PB  149  092 

The  theory  of  the  operatloial  analysis  of  the  finite- 
pulse-width  system  is  developed  in  this  repou.    The 
closed -form  expression  d  the  response  from  such 
system  is  described  by  means  of  several  well-known 
operators  such  as  the  z-transform,  the  modified  z- 
transform  and  the  simple  form  of  the  p-transform. 
Finding  the  incremental  responses  and  their  super- 
position is  the  basic  principle  erf  the  theory  and  it  is 


also  applied  to  two-sample 


n  systems  as  well  as  multi- 


rate  sampling  systems.    (Author) 


Electronics  Research  Lab. .  U.  of  California 
Berkeley. 

QUARTERLY  PROGRESS  REPORT    Rept.  for  1  July- 
30  Sep  59  on  Contracts  N7anr-29529,   Nonr-222(53) 
222(54).  and  222(57).    31  Oct  59.  26p.   Series  no    60 
issue  no.   26;  AD-230  521. 
Order  from  LC  mi$2.  70,  p  iK  80  PB  149  874 

Contents : 

flack- scattering  from  cones 
Scattered  fields  from  anisotropic  media 
Microwave  parametric  ampflifiers 
Ferrlte  field-displacement  device  for  slot  coupline 
control  * 

Applications  erf  Maxwell's  equations 

Network  theory 

Electronic  circuits  research 

Antenna  arrays  from  a  data  ►processing  viewpoint 

Information  theory 

Solar  radiation  studies  I 

Research  in  high  temperatuj-e  semiconductor  devices 

Magnetic  amplifiers.    (See  ailso  PB  145  072) 


Engelhard  Industries,  Inc.  L  East  Newark    N    1 
INVESTIGATIVE  RESEARC^  PERTAINING  TO 
CATALYTIC  HEATING  OF  PRIMARY  BATTERIES 
by  Herbert  J.  Greenberg.    F|nal  rept.  (including 
Quarterly  rept.  no.  2)  for  1  May- 31  Dec  59  on  Con- 
tract DA  36-039-8C-78914.    (i960]  27p 
Order  from  LC  mi$2. 70,  ph$4. 80  PB  149  611 

The  technical  approach  to  be' followed  for  a  fuel- 
'^^i^P^^^*'"  ^^  presented.    Ignition  of  methanol 
at  -40^  without  the  addition  of  an  external  heat 
source  was  found  to  be  unattainable.   Self  sustaining 
combustion  of  methanol  at  -4(Pf  min.  was  demon- 
strated, but  only  with  preheating  of  the  fuel-air  mix- 
ture.   Ignition  of  methane  wa$  tried,  but  required  an 
ewernal  heat  source  also  (glpw  coil),  and  then  was 
effected  only  when  a  temperature  of  +470F  was 
reached.   (Author) 


Pic  atinny  Arsenal,  Dover, 


Feltman  Research  Lab. 
N.  J. 

S^p^'^  ELECTRODES  I^OR  DIELECTRIC  MEAS- 
UREMENTS, by  Andrew  R.   Bl^nck. 
Technical  notes  no.   FRL-TN- 
Order  from  OTS  $0.  50 


1. 


Aug  60,    12p.  4  refs 


PB  161  670 
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Compliant  Electrodes  which  give  improved  surface  con 
tact  were  developed.  (Compliant  Electrodes  are  elec 
trodes  which  conform  or  "comply"  to  the  surface  of  th«> 
test  specimen.    The  surface  may  be  essentially  planar 
°l  ''"''''!^- !  "^'^  technique  is  simpler  than  those  using 
the  pasted  foil,  flexible  foil,  painted,  or  evaporated 
electrodes  and  will  give  more  reproducible  results  be- 
cause of  the  intimate  contact  with  the  specimen  surface 
If  a  conductive  silicone  elastomer  is  used  for  the  elec 
^""^^^lil^^y  ^*"  ^  "^^  ^°^  measurements  from  - 100° 
to  -^400OF.  When  electrodes  of  different  shapes  are 
required  to  suit  the  dimensions  of  available  test  ma- 
terial, they  may  be  easily  and  quickly  fabricated  in  the 
laboratory.    (Author).  ^ 

General  Electric  Microwave  Lab. .  Palo  Alto    Calif 
MEASUREMENT  AND  CONTROL  OF  HARMONIC  AND 
SERIOUS  MICROWAVE  ENERGY,   by  Vernon  GPrlc^ 

.  If^olff  P'-   ^^"^^  ^  f"''  °^<^  59 -Apr  60  on  Contract 
AF  30(602)1670.    20  May  60,   83p.  22  refs     Rept 
TIS  R60ELM112-5:  RADC  TR-60.  ' 

Order  from  LC  mi  $4.  80,  ph$13.  80  PB  150  281 

An  experimental  harmonic  calorimeter  was  fabricated 
to  measure  harmonic  powers  in  waveguides.    By  meas- 
uring the  sum  of  the  power  levels  of  the  individual  wave- 
guide modes  at  a  given  harmonic  frequencies,  one  can 
quickly  measure  the  total  power  without  recourse  to 
mathematical  analysis.   This  simpler  measurement 
method  (compared  with  the  probe  analysis  method)  is 
accomplished  at  the  expense  of  identification  of  the  in- 
dividual modal  power  levels.   S-band  and  L-band  model 
fernte  attenuators  were  received  for  test  and  evalua- 
tion. A  summary  of  these  tests  and  the  test  methods  is 
included.    In  order  to  continue  the  smdy  and  investiga- 
tion of  the  reduction  of  spurious  outputs  in  microwave 
systems,  a  novel  filter  arrangement  was  conceived 
which  makes  it  possible  to  achieve  a  relatively  narrow 
band  pass  filter  characteristic  as  well  as  a  broad  stop 
band  characteristic.    A  prelimi  ary  design  for  a  filter 
of  this  type  is  included.    (Author)  (See  also  PB  148  534) 


General  Telephone  and  Electronics  Labs      Inc 
Bayside.  N.   Y.  -      v,.  , 

STUDY  OF  NONLINEAR  EFFECTS  ON  SEMICON- 
DUCTIVE  MATERIALS,  by  E.  Conwell,  V.  Fowler, 
^w/"   ^^^^^^'    f'inal  rept.  on  Contract  AF  19(604)5714. 
31  Mar  60,   107p.    15  refs.    TR  60-206.   301  4 
AFCRC- TR-60- 146;  AD-239  723. 
Order  from  LC  miJ5.  70,  ph$16.  80  PB  149  168 

The  objectives  of  this  program  were  to  study  non- 
lineanties  in  conductivity  and  dielectric  constant  of 
silicon  and  germanium  at  microwave  frequencies,  and 
to  determine  efficiency  of  harmonic  generation  atmiUi 
meter  and  sub- millimeter  wavelengths  attainable  by 
use  of  these  nonlinearities. 


Gllfillan  Bros.  ,   Inc.  .  Los  Angeles,  Calif 
INTERROGATOR  SET  ANAJPX-16.   Final  rept    on 
Contract  AF  30(602)2054.    12  Apr  60.   29p.   RADC  rept. 
no.  TR -60-90. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  148  770 

The  equipment  consists  of  two  AN/UPX-4  Interrogators, 
one  modified  as  a  directional  channel  and  the  other 
modified  to  be  a  reference  channel.    The  two  together 


are  used  to  provide  both  active  and  passive  side-lobe 
suppression  for  the  Mark  X  IFF/SIF  system.    The 
active  technique,  known  as  Interrogation  Side-Lobe 
Suppression  (ISLS),  minimizes  false  replies,   reduces 
total  aircraft  "dead  time",  and  also  minimizes  actua- 
tion of  the  Aircraft  AOC.    The  passive  technique,  known 
ag  Responser  Side-Lobe  Suppression  (RSLS)  minimizes 
display  of  signals  which  are  valid  replies  to  other  in- 
terrogators.   The  use  of  these  side -lobe  suppression 
techniques  results  in  marked  system  improvement. 
(Author) 


Haskins  Labs . ,  New  York. 

RESEARCH  ON  AUDIBLE  OUTPUTS  OF  READING 
MACHINES  FOR  THE  BLIND,  by  J.  Bastian.  Progress 
rept.  no.  4  for  1  July  59-30  June  60  on  Contract 
V1005M1253.  [1960]  52p.   1  ref. 
Order  from  LC  mi$3.  60,  i*$9.  30  PB  149  881 

iTie  basic  problems  towards  which  the  research  has 
been  directed  are  the  formulation  and  testing  of  rules 
for  speech  synthesis  and  the  study  of  isolated  spoken 
words  v^th  a  view  to  their  combination  into  acceptable 
sentences.   The  objective  in  both  cases  is  an  audible 
output  for  a  reading  machine  that  will  be  like  speech 
or  acceptable  as  speech. 


Haze Itine  Electronics  Corp. ,  Little  Neck,  N.  Y. 
IN^RUCTION  BOOK  FOR  RADAR  SAFETY  BEA- 
CON TEST  SET  TYPE  2.3NA3.    Rept.  on  Contract 
NOas-55-438-c.    1  Mar  55.  30  Nov  55,  225p. 
Order  from  LC  mi$9.90,  ph$34.80  PB  147  959 

Raoar  Safety  Beacon  Test  Set  Type  2.  3NA3  is  a 
portable,  a-c  operated  instrument,  designed  to  per- 
form rapjid  pre-flight  checks  of  installed  Radar 
Safety  Beacon,  Type  III,  airborne  transponders.  The 
following  features  of  these  beacons  (transponders) 
are  checked  simultaneously:  (a)  transmitter  fre- 
quency, (b)  relative  transmitter  fx)wer  output,  (c)  de- 
coding of  interrogations,  (d)  reply  codes,  (e)  re- 
ceiver frequency,  and  (f)  relative  receiver  sensitivity. 
The  results  of  these  checks  are  simultaneously  re- 
solved into  a  single  REJECT  or  ACCEPT  indication  on 
an  operating  panel  meter. 


HRB- Singer.   Inc.,   State  College.  Pa. 
DESIGN  FOR  MAINTAINABILITY,  by  George  Grant, 
James  M.  McKendry.    Rept.  5  on  Human  Factors  in 
Maintenance,  Contract  N61339-330.    4  Apr  60,  25p. 
12  refs.   Technical  rept.  NAVTRADEVCEN- 330-1 
Order  from  LC  mi$2.  70.  phj4.  80.  PB  150  174 

Maintainability  can  be  quantitatively  defined  as  the 
sp^sd  with  which  troubles  are  detected,  localized,  and 
corrected.    A  minimization  of  this  "downtime"  can 
occur  through  the  use  of  any  number  of  approaches: 
(a)  improving  equipment  design,  (b)  improving  techni- 
cians' skills  via  training,  and  (c)  providing  more 
effective  maintenance  aids,  esjjecially  trouble- shoot- 
ing guides.    The  purpose  of  the  work  reported  in  this 
summary  document  was  aimed  at  devising  methods 
for  achieving  the  first  goal,  which  seems  to  be  the 
most  basic  oif  the  t.hree  mentioned  above. 


HRB- Singer,  Inc.,  State  College,  Pa. 
DESIGN  FOR  MAINTAINABILITY.    SUPPLEMENT  L 
AN  EXPERIMENTAL  INVESTIGATION  OF  EQUIP- 
MENT PACKAGING  FOR  EASE  IN  MAINTENANCE, 
by  J.  M.  McKendry.  J.   F.   Corso  and  others.   Rept.  5 
on  Human  Factors  in  Maintenance,   Contract  N16339- 
330.    4  Apr  60.   123p.  5  refs.   Technical  rept. 
NAVTRADEVCEN  330-1,   Supplement  1. 
Order  from  LC  mi  $6.  30,  ph$19.  80  PB  150  175 

A  preliminary  examination  of  maintenance  research 
showed  that  human  engineering  recommendations  were 
primarily  restricted  to  exterior  characteristics  of 
equipment.    This  technical  report  summarizes  the 
findings  of  a  study  which  was  aimed  at  attacking  the 
maintenance  problem  at  a  more  basic  level,  that  of 
devising  equipment  packaging  philosophies  which 
should  decrease  fault  localization  time.    Four  such 
philosophies  were  devised.    The  "Standard  Method" 
weighed  factors  such  as:  heal  loss,  component  and 
unit  size,  and  component  weight,  to  arrive  at  a  com- 
promise which  varied  for  each  equipment  made.    A 
"Component  Grouping"  method  placed  similar  com- 
ponents together.    A    Circuit  Grouping"  method  placed 
similar  circuits  together.    A  "LogicirFlow"  technique 
employed  a  rr odular  concept  where  subdivisions  were 
made  when  the  signal  underwent  a  marked  change. 
(See  also  PB  150  174) 


HRB- Singer,   Inc.,   State  College.  Pa. 
DESIGN  FOR  MAINTAINABILITY.    SUPPLEMENT  II. 
SURVEY  INFORMATION:  (A)  DESCRIPTION  OF  THE 
TRAINING  DEVICE  TECHNICIAN;  (B)  ENGINEERS' 
ESTIMATES  OF  QRCUITS  AND  SYSTEM  MAIN- 
TAINABILITY, by  J.  M.  McKendry.  G.  Grant,  and 
J.   F.   Corso.    Rept.   5  on  Human  Factors  in  Mainte- 
nance, Contract  N61339-330.    4  Apr  60,   lllp.   10  refs. 
Technical  rept.  NAVTRADEVCEN  330-1,   Supple- 
ment 2. 
Order  from  LC  mi$6.  00.  ph$18.  30  PB  150  176 

The  survey  data  obtained  from  TRADEVMEN  included: 
background  and  training,  work  environment,  organiza- 
tion of  the  work  group.'  familiarity  and  preferences  in 
regard  to  tests  equipments  and  manuals,  troubleshoot- 
ing techniques,  and  the  relationship  between  fault 
localization  time  and  fault  correction  time.    It  was 
found  that  only  the  more  experienced  men  knew  enough 
to  give  accurate  preferences  about  the  above  catego- 
ries.   For  this  reason,  the  data  included  apply  to  a 
more  experienced  group  only.    Design  and  Field 
Engineers  were  questioned  about  system  and  equip- 
ment troubleshooting  procedures.  Most  of  this  infor- 
mation dealt  with  specific  representative  circuits  and 
included  such  aspects  as  test  point  and  component  lo- 
cation, parameters  important  in  troubleshooting,  and 
the  test  equipment  needed  to  check  these  parameters. 
No  significant  differences  were  noted  between  the  re- 
plies of  field  and  design  engineers.    It  was  also  found 
that  both  engineers  and  technicians  preferred  to  use 
similar  procedures  in  troubleshooting  a  system. 
(Author)   (See  also  PB  150  175) 
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HRB- Singer.   Inc.,   Stat*  College,   Pa 
DESIGN  FOR  MAINTAIMABILITY.    SUPPLEMENT  III 
ANTHROPOMETRY  OF  ONE  HANDED  MAINTE- 
NANCE ACTIONS,  by  P.   Baker,  J.  M.  McKendry.  and 
G.   Grant.    Rept  5  on  Human  Factors  on  Maintenance 
and  Contract  N61339-330.   4  Apr  60,  39p    7  refs       ' 
Technical  rept.  NAVTRApEVCEN  330-1,   Supple- 
ment 3. 

Order  from  LC  mi $3.  00.  jph$6.  30  PB  150  177 

In  examining  present  and  anticipated  maintenance 
tasks,  four  basic  types  of  dynamic  maintenance  ac- 
tions were  isolated:  (a)  the  motion  required  to  turn 
screwdrivers  and  spintite$,  (b)  the  action  required  to 
grasp,   remove  and  replaoe  plug-in  units,   (c)  the  ac- 
tion required  to  grasp,  tu^,  and  cut  with  pliers  and 
wlrecutters.  and  (d)  the  rr^otion  required  to  turn 
wrenches.    The  space  envelopes  required  for  each  of 
the  above  actions  was  determined  by  a  photographic 
process.    Subjects  employed  in  the  study  included  ex- 
perienced and  inexperienced  subjects  with  95th  per- 
centile hand  sizes.    The  dimensions  for  each  envelope 
were  obtained.    (A  more  eicact  listing  of  dimensions 
would  also  subdivide  the  l^st  action  (d  above)  accord- 
ing to  the  main  turning  axiij,   i.  e. .  a  horizontal  or 
vertical  turning  axli)  It  wis  found  that  there  seem  to 
be  three  main  factors  influencing  the  size  of  the  space 
envelope  required  for  a  ta^k.    The  first,  and  most 
important,  was  the  type  of  action  required.    TTie  sec- 
ond was  the  size  of  the  component  or  tool  being  manip- 
ulated, and  the  third,  the  tightness  of  the  component 
mounting  socket.    (Author)    (See  also  PB  150  176) 


HRB- Singer.  Inc.,  State  College,  Pa 
DESIGN  FOR  MAINTAINAlILITY.    SUPPLEMENT  IV- 
MAINTAINABILITY  HANDBOOK  FOR  ELECTRONIC  ' 
EC^IPMENT  DESIGN,    by  I  M.  McKendry    a  Grant 
and  others.   Rept.  5  on  Human  Factors  in  Maintenance 
Contract  N61339-330.   4  Apr  60,   384p.    184  refs 
Technical  rept.   NAVTRADEVCEN  330-1-4 
Order  from  OTS  $5. 00       T  pb  161  025 

"nils  handbook  provides  data  which  should  be  useful  for 
the  designer  in  improving  the  maintainability  of  exist- 
ing equipment.    Greater  maJntainabiUty  can  be  achieved 
Dy  tbe  use  of  any  combination  of  four  different  ap- 
proaches: (1)  the  improvement  of  technical  proficiency 
of  repairmen  by  training,  (2)  the  improvement  of 
maintenance  aids  available  oo  the  technician,  (3)  the 
Improvement  of  equipment  design,  and  (4)  the  im- 
provement of  the  layout  and  arrangement  of  the  work 
situation.    The  third  approach  which  is  the  main  ap- 

('SIis^TbTso'"!;?!  '^"'^'  ''  '^"^^^^  ^"  '^-^"- 


Hughes  Aircraft  Co.  ,  Culver  City,  Calif 
ARBITRARILY  POLARIZED  PLANAR  ANTENNAS    by 

AF33SS?tl.«i''-,?'^c^   Sw'^^^y-   ^^P'-   on  Contract 
AF  33(600)31582.  July  59,  29j).  6  refs.  Technical 
memo.  no.  592. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  148  275 

This  report  describes  the  analysis  and  design  of 
a  class  of  two-dimensional,   planar  antennas  whiph 
can  radfate  and    receive  constant  shape  pencil 
beams  with  arbitrary  elliptital  polarization  (in- 
cluding the  special,  cases  of  linear  polarization 
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and  polarization  in  either  circular  sense)  by  a  simolp 
adjustment  in  the  feed  circuit.    Such  radiators  are 
termed  arbitrarily  polarized  antennas.    Their  basic 
radiating  element  is  an  annular  slot  whose  broadside 
radiation  pattern  displays  8  db  sidelobes  in  all  ^  planes 
Arraying  such  elements  readily  produces  lowered  side- 
lobes.    Standing-wave  and  traveling- wave  array  de- 
signs are  discussed  and  results  of  experiments  con- 
ducted at  X-band  are  given.    (Author). 


Hughes  Aircraft  Co. ,  Culver  City,  Calif 
TWO-DIMENSIONAL  MODEL  FOR  THE  EVALUA- 
TION OF   RADOME  ANALYSIS  APPROXIMATIONS 
by  Alexander  D.  Jacobson.    Rept.  on  Contract 
t  AP  33(038)28634.    June  58,  62p.  11  refs.   Technical 
memo.  no.  580;  AD- 207  279. 
Order  from  LC  mi$3.90,  ph$10.80  PB  147  507 

Several  methods  in  common  use  for  analyzing antenna- 
radome  pointing  errors  involve  two  major  assump- 
tions: (1)  the  electric  field  existing  in  the  presence  of 
the  radome  on  a  surface  lying  between  the  antenna  and 
the  radome,  can  be  approximated  by  the  electric  field 
measured  over  the  surface  in  the  absence  of  the  ra- 
dome; and  (2)  the  interior  field  can  be  transmitted 
through  the  radome  wall  using  plane -wave  plane -sheet 
transmission  coefficients.   The  validity  of  these 
assumptions  is  evaluated  by  employing  them  to  deter- 
mine the  field  of  a  2-dimensional  model  and  compar- 
ing the  results  to  the  exact  fields  of  this  system 


Illinois  U. ,  Urbana. 
HIGH- TEMPERATURE  ELECTRICAL  INSUI.ATING 
INORGANIC  COATINGS  ON  WIRE,   by  Devid  L. 
Wilcox,   Clifton  G.  Bergeron  and  others.   Rept    for 
Feb  59-Feb  60  on  Electrical  and  Electronic  Materials 
Contract  AF  33(616)3943.    May  60.  75p.  5  refs     WADC 
Technical  rept.  58-12;  Part  IH. 
Order  from  OTS  $2.  00  PB  161  954 

This  report  discusses  the  work  on  flexibility  of  coated 
wire,  coating  trials  on  clad  copper  wires,  firing 
procedure  for  two  coats  of  5«C  on  copper  wire 
vitreous  silica  and  boron  nitride  mill  additions' to 
glass  coating  5RC,  and  vitreous  coatings  sheathed  with 
organics.    Also,  test  data  were  obtained  on  high-tem- 
perature insulated  wire  supplied  by  various  manu- 
facturers.   A  heat  treatment  of  the  coating  increased 
coating  flexibility.    Sheathing  of  vitreous  coatings  with 
organics  showed  promise  as  a  method  of  retaining  the 
flexed  vitreous  coating  on  the  wire.    (Author)  (See 
also  PB  151  943) 


International  Business  Machines  Corp. ,  Kingston. 

™N   ^^^nu'"'^'''^  FUNCTIONS,  by  H.  J.  Beatty. 
W.  N.  Carroll  and  others.    Quarterly  progress  reri 

S4547'    rA5ll'72^i^''  ?"  Contract' 5a^- 039  s?-' 
MM7.    (1959J  72p.   10  refs.   AD- 232  959 

Order  from  LC  mi$4.  50,  ph$12.  30  '    PB  150  807 

This  report  released  for  sale  to  the  public  13  Oct  60. 

II^H  J'^^'f^  ^^°"  '^  presented  of  a  long  range  research 
and  development  program  on  the  formation  of  micro 
rnimature  functional  thin  film  circuit  units,  of  essen- 
tially planar  form  factor,  which  will  provide  a  broad 


jjnge  of  basic  electronic  functions  for  Army  electronic 
equipment.   A  functional  thin  film  circuit  is  an  inte- 
grated ccxnbi nation  of  single  and/or  multi- layer  films 
»hlch  is  capable  of  transforming  a  given  form  of  impui 
energy  into  a  desired  form  of  output  energy  (e.g.  pro- 
viding a  specific  electronic  function)  when  connected  to 
tBSOciated  electronic  circuitry.   The  ultimate  objective 
of  the  long  range  program  is  a  circuit  fabrication 
method  which,  in  conjunction  with  appropriate  optimum 
integration  techniques,  will  make  possible  the  reduction 
in  size  of  electronic  equipment  by  several  orders  of 
magnitude  over  what  is  attainable  with  existing  methods 
(including  the  Army  Micrwnodule  technique  with  its 
current  types  of  microelements).   (Author) 


International  Business  Machines  Corp. .  Kingston. 

N.  Y 
THIN  FILM  CIRCUIT  FUNCTIONS,  by  H.  J.  Beatty. 
W.  N.  Carroll  and  others.   Quarterly  progress  rept. 
no.  2,  1  Nov- 31  Jan  60.  on  Contract  DA  36-039-8C- 
84547.    [1960]  48p.  3  refs.   AD- 235  639. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  150  808 

This  report  released  for  sale  to  the  public  13  Oct  60. 

The  following  information  is  given  on  preliminary  cir- 
cuit selections:  bulk-component  design  of  IF  and  RF 
amplifiers  as  related  to  difficulty  in  fabricating  hi^- 
valued  thin  film  induaors;  the  film  layout  of  the  OR 
switching  circuit;  anticipated  parts  densities;  a  descrip 
tion  of  artwork  used  in  photo-etch  mask  fabrication;  re 
suits  of  initial  circuit  fabrications  and  difficulties  en- 
countered.   A  thermo- compression  bonding  machine, 
results  achieved,  and  ease  of  bonding  with  three  metal- 
lic systems  (coppcrr,  aluminum,  and  gold) are  described. 
Glass  has  been  selected  as  substrate  material  on  the 
basis  of  SjO  undercoating  studies.    However,  some  cir- 
cuits will  be  deposited  on  sapphire.   Also  discussed  are 
fabrication  equipment  and  multilayering  techniques, 
including  topological  faaors,  materials  selection,  sub- 
strate processing  and  post -fabrication  processing; 
plans  for  environmental  tests  and  surface  protecticm  of 
passive  elements  and  chip-type  active  elements  are 
presented.    Experimental  data  are  presented  concerning 
vapor -deposition  growth  of  single -crystalline  semicon- 
,    duaor  layers  by  the  disproportionating  reaction  of  Sil2- 
Also  described  is  a  method  of  approximating  impurity 
concentrations  in  samples  from  resistivity  measure- 
ments over  a  temperature  range.   (Author)  (See  also 
PB  150  807) 


International  Telemeter  Corp. ,  Los  Angeles.  Calif. 
HIGH-SPEED  ELECTRONIC  CIRCUITS.   Technical 
rept.  no.  23  [on  Contraa  AF  30(602)1566].    20  Nov  57. 
I16p.    RADC-TN-58-13;  AD-148  546. 
Order  from  LC  mi$6.00.  ph$18.30  PB  147  803 

The  following  high  speed  electronic  circuits  are  dis- 
cussed:  scanner  circuit,  high-speed  logic  circuits, 
fhp  flops,  flip-flop  gating  circuits,  buffers,  special 
gating  boards,  super  cathode  follower,  high-speed 
clocks,  low-to-high  speed  clock,  power  supplies, 
power  supply  sequencer,  and  low-  and  high-speed 
board  testers. 


John  Hojrfdns  U. ,  Baltimore,  Md. 
REPRESENTATION  AND  ANALYSIS  OF  SIGNALS. 
PARTV.  FLOW-GRAPH  REPRESENTATION  OF 
SYSTEMS  AND  SYSTEM  DYNAMICS,  by  W.  H.  Hug- 
gins.  Rept.  on  Contracts  AF  19(604)1941  and  Nonr- 
248(53).   15  Nov  59,  97p.   10  refs.  AFCRC-TN-59- 
971;  AD- 235  14L 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  148  301 

Flow-Graph  Representation  of  Systems:  The  flow- 
graph  representation  which  may  be  used  to  express 
and  investigate  the  relations  between  the  signals  (i.  e. 
observables)  of  a  system  is  discussed.    For  linear 
and  constant -parameter  systems,  the  flow-graph  can 
be  manipulated  to  solve  the  simultaneous  equations 
that  describe  the  system.    The  flow-graph  leads  to 
the  programming  at  a  computer  and  provides  a  tech- 
nological esperanto  which  is  well  adopted  to  the  needs 
of  systems  modeling.    System  Dynamic^  The  exten- 
sion orthe  flow-graph  concepts  to  dynamical  systems 
is  accomplished  by  introducing  the  exponential  signal, 
A  exp(st),  which  is  characteristic  of  all  linear,   sta- 
tionary systems.    The  concepts,   usually  obtained  by 
application  of  the  Laplace  transform,  are  shown  to 
emerge  naturally  as  a  consequence  of  the  use  of  this 
characteristic  signal  to  describe  linear  stationary 
operators.    This  approach  offers  an  enhanced  appre- 
ciation of  the  ties  between  signals  and  systems.    Ap- 
plication to  both  deterministic  and  stochastic  systems 
is  illustrated.    (Author)  (See  also  PB  137  788) 


Land- Air.  Inc.,  Holloman,  N.  Mex. 
-PHASE  LOCK  TRACKING  FILTER,  by  W.  M.  Riker 
and  Claude  Rudy.   Fina4  rept.  (Revised)  on  Contract 
DA  29-040-ORD-lOlO.   Nov  58,  rev.  Nov  59,  167p. 
1  ref.   LA-59-04,  formerly  LA-58-16  dated  Nov  58; 
AD- 231  347. 
Order  from  LC  mi$7.80,  ph$25.80         PB  147  575 

The  Phase -Lock  Tracking  Filter  is  a  closed- loop  sys- 
tem which  generates  a  signal,  and  phase -compares  it 
with  data  containing  the  desired  Doppler  signal,  then 
evaluates  it  through  bandpass  selection.   The  system 
accepts  real-time  or  recorded  real-time  data  over  a 
signal  intelligence  range  of  250  cps  to  100  kc  at  a 
minimum  level  of  .02  volts  rms  having  a  noise-to- 
signal  content  of  no  more  than  16  db.   Analog  outputs 
of  velocity,  acceleration,  and  correlation  are  pro- 
vided.  Single-frequency  outputs  of  the  restored 
Doppler  signal  and  a  biased  frequency  containing  the 
restored  Doppler  are  available  for  digital  operations, 
and  for  photographic  recordings  utibzing  the  cathode- 
ray  oscillograph.   The  Model  1  is  housed  in  a  de  luxe 
desk-type  console,  equipped  with  controls  and  meters 
which  provide  quick-look  information.   The  Model  4  is 
housed  in  a  standard  equipment  rack.   Both  models 
utilize  improvements  which  became  feasible  after  a 
trial  period  of  operational  use  in  the- field.   (Author) 


Martin  Co. ,  Baltimore,  Md. 
RADIOISOTOPE  TUBE  HEATER.   Rept.  onTherml- 
onics  and  Solid  State  Electronic  Technology,  Contract 
A F  33(616)6325.  Mar  60,  66p.  WADD  Technical  rept. 
60-246. 
Order  from  OTS  %i.  75  PB  171  015 
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The  feasibility  of  heatin|  a  vacuum  tube  cathode  using 
a  radioisotope -fueled  heet  source  was  demonstrated 
when  emission  and  amplification  were  obuined  using 
a  200-curie  Polonium -2tO  heat  source,  encapsulated 
in  a  double  stainless  stetl  container,  to  heat  the  cath- 
ode of  a  Type  X-766  vacuum  tube  built  by  Eitel- 
McCullough.   Inc.    The  tube  and  heat  source  were  as- 
sembled together  and  provided  with  a  manual  tempera- 
ture control  system     Operation  of  the  temperature 
control  system  proved  that  the  decreasing  heat  output 
of  a  decaying  radioisotopie  can  be  controlled  to  obtain 
constant  cathode  temperature.    Tube  characteristics 
were  obtained  using  an  electrical  simulated  heater 
prior  to  final  tests  with  the  radioisotope  fuel  source 
installed.    No  correlation  was  obtained  between  the 
characteristics  obtained  with  the  two  heating  systems 
because  the  maximum  cathode  temperature  achieved 
using  the  radioisotope  was  640OC.  while  the  cathode 
temperature  for  the  electrically  heated  tests  was 
700OC.    Various  tube  configurations  were  tested  prior 
to  final  tests,  and  the  conceptual  design  of  an  opera- 
tional tube  IS  presented.  (Author) 


Mauch  Labs.,  Inc.,  Dajfton,  Ohio. 
THE  DEVELOPMENT  OP  A  READING  MACHINE 
FOR  THE  BLIND,  by  H.  A.  Mauch.    Summary  rept. 
for  1  July  59-30  June  60  o*  Contract  V1005  M-1943 
30  June  60,   lip. 

Order  from  LC  mi$2.  40.  ph$3.  30  PB  150  140 

Scanning  optimization  studies  and  photocell  studies 
support  the  expectation  of  eventual  attainment  of 
recognition  operation,  using  a   •spelled  speech"  output 
Basic  solutions  were  found  for  the  identification  of 
charaaers  aher  than  sm^l  letters  and  of  various 
types  of  print.    Code  studies  for  the  word  synthesizer 
resulted  in  the  adoption  of  a  6-bit  code  which  follows 
Closely  the  principles  of  conventional  codes.   Only  48 
of  the  possible  64  combinations  need  be  used.    This 
will  keep  the  size  and  weight  of  the  machine  within 
acceptable  hmits.    Important  improvements  were 
introduced  regarding  matrix  design,  word  separation 
techniques,  control  relay  dircuitry.  and  reliability  of 
mechanical  operation.    Functional  models  of  the 
scanning  device  including  Opaque  projector  and  dis- 
play panel,  as  well  as  of  the  word  synthesizer,  were 


built  and  demonstrated. 


Mellon  Insr.  ,  Pittsburgh,  Pa 
HIGH  TEMPERATURE  PRINTED  CIRCUITRY     Final 
rept.  for  1  Oct  56-30  Apr  ^.  on  Computer  Components 
Fellowship  no    347,  Contr^t  AF  19(604)1959.  Ijune60. 
25p.   3  refs.    AFCRC-TR-6()-154 
Order  from  LC  mi$2.  70,  p|i$4.  80  pb  149  147 

The  various  contractually- Assigned  Fellowship  ob- 
jectives are  presented  togejher  with  a  brief  summation 
of  the  successive  accomplishments  in  each  research 
area  over  the  entire  contract  term.    In  every  case 
reference  is  made  to  the  sp^ific  scientific  quarterly 
report  in  this  series  in  whidh  the  cited  investigations 
may  be  found.    (Author)   (Se^  also  PB  149  146) 
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Melpar,  Inc. ,  Falls  Church,  Va 
DEVELOPMENT  OF  STANDARDIZED  MODULES  Pno 
.AVIONICS  EQUIPMENT    Final  rept.  on  N62269-5n 
Rept^onTEDProj.  no.  ADC  AV44005.    24  Sep  59    75^ 
27  refs.   Rept.  no.  NADC  EL5988.  27  refs     Rent  ' 
no.  NADC  EL-5988.  ^ 

Order  from  LC  U.  50,  ph$12.  30  pb-  152  02l 

This  report  released  for  sale  to  the  public  11  Oct  60. 


Melpar.  Inc.,  Falls  Church,  Va. 
GENERATION  OF  MULTIPOLARIZED  ELECTRO- 
MAGNETIC WAVES  FOR  ECM  APPLICATIONS    by 
?i*f<5ir;"^"''y-    Scientific  rept.  no.   1  on  Contract 
AF  19(604)4988.   Apr  60.  36p.  3  refs.   AFCRC-TN- 
60-592. 

Order  from  LC  mi$3.00,  ph$6.30  PB  149  751 

Two  methods  are  described  for  generating  a  multi- 
polarized  wave  for  ECM  jamming  purposes.    Both 
methods  generally  involve  the  excitation  of  two 
orthogonally  oriented  linear  antennas  at  slightly  dif- 
ferent frequencies.    Discussions  and  mathematical 
analyses  of  the  performances  of  both  systems  are 
presented,  and  some  experimental  data  is  included 
General  design  considerations  are  also  outlined. 
Curves  of  theoretical  relationships  are  plotted  to 
illustrate  performance  characteristics.   (Author) 


Michigan  U.   Research  Inst.,  Ann  Arbor. 
DESIGN  CONSIDERATIONS  FOR  A  CAPACITANCE- 
MODULATED  VFa  by  T.  W.  Butler.  Jr.  Technical 
memo.  no.  60  on  Contract  DA  36-039- sc- 63203 
Sep  58,  21p.  3  refs.  2262-159-T;  AD- 208  106. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  607 

-pie  use  of  ferroelectric  capacitors  in  the  design  of  a 
band  switching  capacity-modulated  VFO  which  will 
meet  FCC  specifications  regarding  Narrow- Band  fre- 
quency modulation  (NFM)  is  presented.    The  chief  ad- 
vantage of  NFM  is  that  it  reduces  or  eliminates  cer- 
tain types  of  interference  to  broadcast  reception  and 
IS  quite  srniple  and  inexpensive  to  construct  using 
capacitance- modulation  techniques.    (Author) 


Michigan  U.   Research  Inst. ,  Ann  Arbor. 
ELECTRIC- TUNED  CAPACITY-MODULATED  VHF 
OSCILLATOR,  by  T.  W.  Butler.  Jr.  Technical  memo. 

T'J    '^oS"^''^*'^  ^^  36-039-SC-63203.  Aug  58,  25p. 

2refs.  2262-186-T;  AD-208  108. 

Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  606 

A  method  of  utilizing  the  voltage  tuning  characteristics 
of  ferroelectric  capacitors  in  an  electric  tuned  ca- 
pacity modulated  VHF  oscillator  is  described     The 
oscillator  employs  titaqate  ceramic  capacitors  as 
both  the  tuning  and  modulating  elements.    The  capacity 
Of  the  tuning  elements  is  varied  by  changing  the  elec- 
tric field  applied  to  the  capacitors.    Tlie  osciUator 
may  be  designed  to  work  in  the  VHF  and  UHF  regions 
where  reactance-tubes  and  phase  modulation  methods 
are  unwieldy.    This  electric -tuned  capacity- modulated 
VHF  oscillator  is  the  result  of  a  development  pro- 
gram designed  to  indicate  the  direction  engineers  can 
take  in  developing  a  voltage  tunable  frequency  modu- 
lated oscillator  suitable  for  operational  use.  (Author) 


Microwave  Associates,   Inc.  ,  Burlington,  Mass. 
D^ESTIGATION  OF  DUPLEXING  TECHNIQUES  AT 
HIGH  DUTY  CYCLE  CONDITIONS,  by  Lawrence  Gould. 
Quarterly  progress  rept.   no.  6.   I  Jan -31  Mar  60,  on 
Contract  DA  36-039- sc- 78233.   [1960]  17p. 
Order  from  LC  mi $2.  40,  ph$3.  30  PB  149  609 

The  leakage  power  and  recovery  time  characteristics 
of  crystal  protector  TR  tubes  designed  for  high  duty 
cycle  duplexers  have  been  investigated.    The  results 
show  that  the  leakage  power  is  strongly  dependent  on 
receiver  mismatch.    The  role  of  the  various  elements 
of  the  tube  in  controlling  leakage  power  and  recovery 
time  is  described.    Preliminary  results  on  a  semicon- 
ductor switch  yield  a  switching  ratio  of  0.  6  db  to  30  db 
with  variation  of  voltage  from  -6v  to    •♦-1  v    (Author). 
(See  also  PB  146  796). 


Microwave  Research  Inst.  ,  Polytechnic  Inst,  of 

BrofAlyn,  N.  Y. 

REFLEX  MULTIPACTOR  EFFECT,  by  B.   Epsztein. 
Rept.  on  Contract  AF  18(600)1505.  22  Sep  59,  18p. 
Research  rept.   R-763-59;  PIB-691;  AFOSR-TN-59-1103 
AD- 228  708. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  997 

This  paper  is  concerned  with  the  theoretical  study  of  a 
new  type  of  multipactor  which  can  take  place  on  a  single 
surface  in  the  presence  of  a  tangential  d.  c.   magnetic 
field.    The  analysis  shows  that  the  presence  of  this  ef- 
fect depends  only  on  the  ratio  of  the  cyclotron  frequency 
corresponding  to  the  applied  magnetic  field  to  the  oper- 
ating frequency,  once  a  threshold  for  the  r.  f.  field  is 
reached.    The  value  of  this  threshold  depends  on  the 
secondary  emission  properties  of  the  surface.    Condi- 
tions for  stable  reflex  multipMictor  are  given.    (Author) 


Microwave  Research  Inst. ,  Polytechnic  Inst,  of 

Brooklyn,  N.  Y. 
SYNTHESIS  AND  APPLICATIONS  OF  LINEAR  AND 
NONLINEAR  NETWORKS,  by  A.   B.  Giordano.  Final 
rept.  for  1  Feb  54-31  May  59  on  Contract  Nonr- 
839(05).   15  June  59.  31p.  3  refs.   Rept.  no.   R-747-59; 
PIB-675;  AD- 220  686. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  147  612 

Details  are  presented  of  accomplishments  relating  to 
network  analysis  and  synthesis,  applications  of  mag- 
netic amplifiers,  nonlinear  electronic  circuits,  and 
information-networks,  including  staff  and  special  re- 
ports issued.    (Author)  ^ 


National  Bureau  of  Standards  [Washington,   D.  C.  ]. 
PROJECT  TINKERTOY:  A  BUREAU  OF  AERONAU- 
TICS INDUSTRY  PREPAREDNESS  MEASURE. 
30  June  52,  declassffied,   54p.   4  refs. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  149  618 

This  report  released  for  sale  to  the  public  23  Aug  60. 

The  code  name  TINKERTOY  has  been  given  to  a  sys- 
tem of  modular  design  of  electronic  equipment  espe- 
cially adaptable  to  mechanized  production.    The 
TINKERTOY  System  is  one  of  a  number  of  possible 
embodiments  of  the  building-block  principle  of  con- 
struction whereby  a  variety  of  complicated  electronic 
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equipments  may  be  assembled  from  a  number  of 
small  standardized  units.    Each  such  unit,  or  module, 
consists  normally  of  an  electron  tube  and  its  associ- 
ated passive  compxjnents. 


Naval  Research  Lab.,  Washington,  D.  C. 
LUMINANCE  REQUIRED  OF  OPAQUE  AND  TRANS- 
PARENT CATHODE-RAY-TUBE  PHOSPHORS,  by 
R.  H.  Brown.    19  Aug  60,  9p.  10  refs.   NRL  rept.  5504. 
Order  from  LCmi$  1.80,  ph$  1.80  PB  146  610 

Detection  and  recognition  of  objects  presented  on 
intensity-modulated  screens  depend  on  human  properties 
of  luminance  discrimination  and  on  electronic  parame- 
ters of  the  display.   An  analysis  has  been  made  of  the 
human  requirements  in  terms  of  the  variation  in  the 
incremental  luminance  of  a  signal  as  a  function  of  the 
background  luminance,  and  the  minimal  luminance  of  a 
signal  for  a  radar  display  was  derived  utilizing  assump- 
tions based  on  state-of-the-art  considerations  regarding 
electronic  parameters.   The  theoretical  minimal  lumi- 
nance required  of  the  conventional  opaque  phosphors, 
with  and  without  circular -polarizing  filters,  and  of  the 
recently  develojjed  transparent  phosphors  were  com- 
pared with  the  luminous  output  currently  available.   It 
was  determined  that  at  present  the  opaque  p)ho8p>hor  in 
conjunction  with  a  circular -polarizing  filter  provides 
the  most  visible  signal  when  there  is  considerable 
illumination  on  the  display.   It  seems  likely,  however, 
that  with  further  development  and  by  careful  choice  of 
the  electronic  parameters  the  low  available  luminance 
of  the  transparent  phosphors  may  be  increased  enough 
to  provide  the  most  visible  signal,  since  the  luminance 
required  is  less  than  is  required  on  the  opaque 
tjhosphors.   (Author) 


Naval  Research  Lab.  .  Washington,  D    C 
PARASITIC  SPIRAL  ARRAYS,  by  R.   M.  Brown,  Jr. 
and  R.  C.  Dodson.   Interim  rept.   15  Aug  60,   39p. 
6  refs.  NRL  rept.  5497. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  146  394 

The  radiation  pattern  of  an  array  of  circularly  polar- 
ized elements  can  be  scanned  by  a  mechanical  rotation 
of  the  elements,  since  the  dement  phase  is  a  function 
of  orientation.    This  principle  has  been  used  in  the  de- 
sign of  two  different  arrays  of  Archimedean  spirals, 
one  a  "parasitic  lens  array"  and  the  other  a  "parasitic 
reflector  array.  "  The  lens  consists  of  two  arrays  of 
spirals  mounted  on  opposite  sides  of  a  conducting  plan^ 
each  spiral  on  one  side  being  connected  by  a  trans- 
mission line  to  a  corresponding  spiral  on  the  opposite 
side.    A  feed  horn  is  used  to  illuminate  one  of  the 
arrays;  the  energy  received  by  this  array  passes 
through  the  ground  plane  via  the  transmission  lines  and 
is  reradiated  by  the  spirals  on  the  far  side.    If  the  ele- 
ments are  rotated  to  particular  orientations,  the  inci- 
dent spherical  wave  can  be  focused,  and,  further,  the 
beam  can  be  scanned  if  the  spirals  are  rotated  prop- 
erly.  The  spiral  reflector  is  a  single  array  (using  no 
transmission  lines)  mounted  above  a  grcxind  plane  and, 
like  the  lens,  is  illuminated  by  a  feed  horn.    It  has  the 
same  focusing  and  scanning  properties  as  the  lens. 
Neither  array  is  limited  to  circular  polarization.  With 
a  combination  <rf  right-  and  left-hand  elements,  linear 
polarization  can  be  used.    Twenty -element  lenses  (two 
by  ten)  and  100 -element  reflectors  (ten  by  ten)  have 
been  built  aiKl  the  results  have  verified  the  predicted 
performance.  (Author) 
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This  report  released  fa-  sale  to  the  public  11  Oct  60. 

A  radar  target  simulator  for  quantitative  analysis  of 
target  noise  is  describeil  and  its  correspondence  with 
theory  analyzed.   The  bdsic  idea  is  the  utilization  of 
suitable  voltages  develoi)ed  by  synchro  generators  to 
represent  the  reflection^  from  a  complex  target.   Ex- 
periments to  determine  target  noise  characteristics  as 
a  function  of  target  reflectivity  distribution,  target 
mocion,  and  steady- stat^  tracking  error  are  described. 
It  is  shown  that  the  totall  noise  power  is  independent  of 
target  mocion,  whereas  poih  tracking  error  and  reflec- 
tivity distribution  and  taj-get  motion  on  the  noise  spec- 
trum is  exhibited,  increfising  rates  of  target  rotation 
^_"ff  ^^f  greatest  redistribution  of  the  noise  power  from 

»^o higher  frequencies.   (Author) 
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cessions  (Library  of  Congress);  Nuclear  Science  Ab- 
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Abstract  Bulletin  (ASTIA);  Technical  Translations 
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Navy  Underwater  Sound  Lab.  ,   Fort  Trumbull,  New 

London,  Conn. 
EFFECTS  OF  RADIATION  IMPEDANCE  VARIATION 
ON  SONAR  TRANSDUCER  PERFORMANCE  IN  A 
LARGE  ARRAY,  by  Ralph  S.  Woollett.   27  July  59,  25p 
6  refs.  USL  Research  rept.   no.   428;  AE>- 226  248 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  291 

The  transducer  elements  in  a  large  array  have  differ- 
ent radiation  impedances  because  of  the  acoustic  inter- 
action effects  among  the  elements.  The  characteristics 
of  the  transducer  element  which  are  of  operational  in- 
terest, such  as  power  capacity,  efficiency,  phase  shift 
and  input  impedance,  depend  on  radiation  impedance 
and  hence  are  different  for  different  elements.    In  this 
report  equations  relating  these  performance  factors  to 
radiation  impedance  are  given  for  a  simple  piezoelec- 
tric type  of  transducer.    Numerical  results  are  pre- 
sented for  an  array  of  identical  transducer  elements  of 
this  class,  using  radiation  impedance  data  which  were 
recently  calculated  for  a  large  spherical  array  of 
pistons.    The  effects  of  the  radiation  impedance  varia- 
tion on  array  performance  were  judged  moderate 
enough  to  be  accommodated  without  much  change  in  con- 
ventional practices.    (Author). 

I 

New  York  U.  Coll.  of  Engineering,  N.  Y. 
EVALUATION  AND  OPTIMIZATION  OF  DIGITAL 
COMMUNICATION  SYSTEMS,  by  Leonard  C. 
Schwartz.    Final  rept.  on  Contract  AF  19(604)1964. 
14  Feb  60,  13p.  4  refs.   AFCRC-TR-60-114; 
AD- 234  741. 
Order  from  LC  mi$2.40,  ph$3.30  PB  148  249 

The  work  under  this  contract  on  the  evaluation  of 
digital  communication  systems  and  their  optimization 
under  practical  criteria  and  constraints  is  summa- 
rized.  The  topics  mentioned  are  the  general  theory 
of  digital  communication  systems  with  fading  and 
interference  in  both  direct  and  feedback  channels; 
experimental  null  reception  systems;  the  extension  of 
null  reception  to  binary  communication  systems  em- 
ploying envelope  detection,  including  FSK;  self- 
synchronizing  systems  and;  signal -to- noise  ratio  and 
channel  reliability  estimation.    Possible  future  re- 
search investigation  is  also  discussed.   (Author)  (See 
also  PB  142  381) 


New  York  U.  Coll.  of  Engineering,  New  York 
OPTIMUM  TRANSMISSION  OF  CONTINUOUS  SIG- 
NAL OVER  A  SAMPLED  DATA  LINK,  by  S.  S.  L. 
Chang.    Rept.  on  Contract  AF  49(638)586.   June  60, 
12p.  4  refs.   Technical  rept.  400-11;  AFOSR-TN- 
60-492;  AD- 239  440. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  148  945 

A  method  for  simultaneous  optimization  of  the  pre- 
sampUng  filter  and  post  sampling  filter  in  a  sampled 


^  link  is  derived  together  with  an  equation  for 
palliating  the  mean  square  error.   These  equations 
ee  simple  and  easy  to  use,  and  the  method  has  been 
jlustrated  by  applying  it  to  a  typical  design  problem. 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
\  REGENERATIVE  NON-LINEAR  FEEDBACK 
SYSTEM,  by  Paul  E.  Fleischer.   Rept,  on  Contract 
tf  49(638)586.  May  60,   26p.   Technical  rept.  400-10; 
4F0SR-TN-60-433.  AD-239  439. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  944 

^ feedback  system  proposed  for  reducing  the  effect  of 
inon-linear  plant  cm  system  performance  is  investi- 
pted.    The  feedback  system  operates  by  comparing 
ie  actual  output  with  the  desired  system  output  (in- 
ffnally  generated)  and  using  this  difference  as  an 
jauating  signal.  It  is  shown  that  the  arrangement, 
ihile  of  novel  configuration,  is  completely  equivalent 
»a  single  loop  feedback  system.    A  typical  system  is 
avestigated  to  provide  an  illustration  of  the  conclu- 
sions drawn  from  this  study.  '\ 


Ordnance  Research  Lab. ,  Pennsylvania  State  U. , 

Universitv  Park. 

A  MINIATURE   LOW-FREQUENCY  SELECTIVE 
AMPLIFIER,  by  Wesley  Grant  Houser.    Rept.  no.  47 
on  Contract  NOrd- 16597.    2  Jan  59,  66p.  11  refs. 
AD-211  718. 
3rder  from  LC  mi$3.90,  ph$10.80  PB  150  298 


Theoretical  and  experimental  investigations  reveal 
that  a  selective  amplifier  having  a  center  frequency  in 
rhe  2  to  15  cps  range  and  a  bandwidth  less  than  10  per 
cent  of  the  center  frequency  can  be  constructed  by 
using  a  transistor  amplifier  and  a  parallel-T  feedback 
network.   The  circuit,  excluding  power  supply,  can  be 
confined  to  a  space  measuring  3"  by  2  1/4"  by  1".  The 
Tansistor  amplifier  requires  current,  as  well  as 
raltage,  feedback.   The  parallel-T  network  is,  there- 
fore, required  to  operate  under  finite  loading.   The 
loading  effects  are:  (a)  a  positive  shift  in  center  fre- 
quency, and  (b)  an  increase  in  bandwidth.   The  derived 
equations  are  able  to  predict  these  effects  within  2.  6  per 
cent  in  center  frequency  and  within  16  per  cent  in 
aandwidth.   (Author) 


Pennsylvania  State  U. ,  University  Park.  ' 

PROPAGATION  DISTORTION  OF  BANDS  OF  LARGE- 
AMPLITUDE  ACOUSTIC  NOISE.    L    THEORETICAL 
ANALYSIS  OF  THE  PLANE  WAVE  CASE,  by  Wayne  A. 
Burnett  and  Eugene  Ackerman.    Rept.  on  Generation, 
Propagation,  Action,  and  Control  of  Acoustic  Energy, 
Contract  AF  33(616)2772.    May  60,  55p.  6  refs.   WADD 
Technical  rept.  60-232. 
Order  from  OTS  $1.  50  PB  171  021 

ITie  problem  of  the  propagation  of  finite  amplitude  sound 
*aves  from  a  noise  source  is  considered.    After  a  re- 
view of  the  history  of  the  problem,  second  order  tech- 
niques are  developed  and  applied  to  the  problem  of 
arrow  bands  of  noise,   less  than  an  octave  wide  at  the 
generator.    Five  cases  of  qualitatively  different  propaga- 
tion behavior  can  be  distinguished  depending  on  the 
'anges  of  frequencies  and  sound  pressure  level.    For 
three  of  the  five  cases  the  second  order  techniques  de- 
veloped are  adequate.    Unsuccessful  attempts  at  more 

721 


general  solutions  are  briefly  summarized  in  the  appen- 
dix, along  with  suggestions  foi  extending  the  analyses 
and  increasing  the  validity  of  the  final  solutions. 
(Author) 


Philco  Corp. ,  Lansdale,  Pa. 
NUCLEAR  RADIATION  RESISTANT  POWER  TRAN- 
SISTORS, by  G.  F.  Watson.    Quarterly  progress  rept. 
no.   1,   15  May- 15  Aug  59,  on  Contract  DA  36-039- 
sc-78307.    [1959]  38pj  AD-229  893. 
Order  from  LG  mi  $3.00,  ph$6.  30  PB  149  000 

Preparations  for  nuclear  irradiations  were  made.    The 
nuclear  reactor  at  the  MIT  reactor  center  was  se- 
lected as  the  radiation  source.    The  surface  barrier 
transistor  dosimeter  technique  was  used  to  calibrate 
the  reactor.    It  was  found  that  exposure  in  core  tube 
3GV6  for  [jeriods  of  1.  8  min  and  18  min  will  provide 
accumulated  dosages  of  10^"^  and  lO^^NVT,  respec- 
tively.   Large-area  jet  etching  techniques  advanced  to 
the  stage  where  a  cabinet  model  jet  etcher  was  con- 
structed and  put  in  operation.    Emitter  pits  95  mils 
diam  and  collector  pits  115  mils  diam  were  etched 
with  this  system.    The  machine  incorporates  a  new 
illumination  technique.    An  electrochemical  jet  plating 
machine,  for  the  formation  of  emitter  and  collector 
electrodes,  is  now  being  constructed.    The  feasibility 
of  forming  emitter  and  collector  electrodes  by  evapo- 
ration techniques  is  being  studied.    Indium  electrodes 
as  large  as  100  mils  diam  were  evaporated  onto  the 
surface  of  large  unetched  diffused  blanks.    Satisfac- 
tory micro  alloying  was  obtained  in  units  heated  to 
20CPC  with  an  indium  pellet  placed  on  the  evaporated 
electrode.    (Author) 


Philco  Corp. ,  Philadelphia,  Pa.  ^ 

RESEARCH  ON  HIGH -TEMPERATURE  SWITCHING 
DEVICES,  by  E.  Zimmerman.    Quarterly  status  rept. 
no.  4,   1  Feb- 30  Apr  60  (Final  technical  rept.   1  May- 
30  Apr  60)  on  Contract  AF  19(604)5719.    June  60, 
3Kp.  3  refs.  Philco  no.   H-2227-F;  EKD-TR-60-167. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  832 

The  object  was  to  conduct  a  theoretical  and  experi- 
mental investigation  of  semiconductor  switching  de- 
vices capable  of  high-temperature  (150°C  or  more) 
performance,  and  comparable  or  superior  at  low  and 
medium  temperatures  to  existing  devices.    The  wide- 
gap  material  GaAs  was  used  initially  in  analog  type, 
subsequently  in  bipolar  transistor  structures,  and 
finally  in  tunnel  diodes.    Single-crystal  GaAs  was 
grown  by  horizontal  zone-melt  techniques.    TVo  main 
purification  methods  were  investigated:  reaction  con- 
ditions were  held  constant  while  element  purification 
procedures  were  varied;  a  standard  purification  pro- 
cedure was  used  to  study  probable  contamination  from 
boat  materials.    Two  diffusion  methods  -  box  diffusion 
and  sealed-tube  diffusion  -  were  studied  as  techniques 
for  forming  junctions  and  for  converting  crystals  to 
the  desired  type  and  resistivity.    Three  bipolar  tran- 
sistor structures  were  evaluated:  the  homogeneous 
base  NPN  and  PNP  transistors,  and  mesa  NPN  transis- 
tor.   Techniques  were  developed  that  yielded  high-fre- 
quency GaAs  tunnel  diodes  with  an  fjui  a  v  of  3.  5  Gc  and 
a  potential  fj^^x  °^  ^^  ^' 


PIckard  and  Burns.  Inc; ,  Needham,  Mass. 
INTERFEROMETER  DEVELOPMENT,  by  John  E. 
Walsh  and  Hans  E.   Band,    Final  rept.  on  Contract 
AF  19(604)5435.    29  Feb  60.  74p.  46  refs.  P&B  Pub 
no.  602;  AFCRC-TR-60-120. 
Order  from  LC  mlK  50.  ph$12.  30         PB  148  952 

An  Investigation  has  been  made  of  the  application  of 
correlation  techniques  ta  the  controlling  of  multi-ele- 
ment antenna  patterns  and  the  enhancement  of  the 
slgnal-to-noise  ratio  at  signals  derived  from  such  sys 
tems.    The  primary  objective  is  the  production  of 
slngle-lobed  patterns  of  Wgh  resolution  using  a  mini- 
mum number  of  antenna  elements.    One  of  the  sim- 
plest configurations  involves  two  linear  arrays  of 
fixed  lengths  and  phase  center  spacing.    The  element 
spacing  of  the  two  arrays  differs,  but  exceeds  one 
wavelength.    This  results  In  a  loss  of  gain  over  that  of 
a  closely  spaced,  non-ambiguous  array,   but  allows 
reduction  c4  the  number  of  elements.    Correlation  of 
the  added  output  of  one  artray  with  that  of  the  other 
willreduce  all  major  lob«s  but  one,  provided  only  one 
signal  d  a  given  frequency  is  incident  on  the  antenna 
system.    The  correlator  4l8o  reduces  incident  noise 
especially  If  an  additional  fixed  time  delay  is  intro- 
duced between  the  additive  array  signals  prior  to 
correlation.    An  attempt  has  been  made  to  produce 
patterns  by  multiplication  erf  signals  from  a  continuous 
aperture  antenna,  with  th«  sum  of  the  outputs  of  in- 
dividual array  elements.    For  the  purposes  of  drift- 
free  multiplication,  amplitude  modulation  is  imposed 
on  the  RF  signal, , preferably  at  the  transmitter. 
The  multiplier  is  followedlby  an  audio  filter  tuned  to 
the  modulation  frequency,  from  which  the  desired 
product  signal  is  obtained. 


Radio  Corp.  of  America  TSomervi lie]  N    J 
PRIMARY  CELLS  UTIUZING  ORGANIC  COMPOUNDS 
AS  THE  ACTIVE  COMPONENTS,  by  R.  Glicksman 

^f^nU^n^lJ'  ^^J""^^-^^  ^P  58.  on  Contract 
DA  36-039-8C-78048.    [1958]  52p.  8  refs. 

Order  from  LC  mi$3. 60,  phi9.  30  PB  150  579 

This  report  released  for  sale  to  the  public  12  Oct  60. 

The  performance  characteti sties  of  A -size 
Mg  MgBr2  m-dlnltrobenzene  dry  cells  are  compared 
With  tboee  of  comparable  stze  magnesium  and  zinc- 
manganese  dioxide  ceUs.   the  m-dinitrobenzene  cells 
give  mOTe  hours  of  service  to  0. 90  volt  than  the  man- 
^nesemodde  cells  over  the  entire  range  of  discharge 
tests.   On  the  basis  of  wan^minute  capacity  per  unit  of 
voiimie,  they  are  superior  to  the  zinc -electrolytic 
Mn02  cells  at  all  but  low  p(wer  output  levels  but  are 
S°l'°*'^'"'*^*^"^"^^*^"Mn02  cells.    On  a 
weight  basis,  the  organic  ceUs  are  superior  to  the 
zlnc-electrolytlc  Mn02  ceUs  over  the  entire  range  of 
power  output  levels,  and  have  a  greater  watt-minute/g 
capacity  than  the  magnesium-Mn02  cells  at  power  out- 
puts greater  than  15  milliwatts.   The  use  of  a 
mercurous  bromide  inhibitor  in  AA-size  Mg|MgBr2  I 
m-dlnltrobenzene  cells  has  resulted  in  a  25%  improve- 
ment in  cell  capacity  at  low  current  drains.   Capaci- 
ties of  75  watt-hours/lb  have  been  obtained  from 
theae  cells.   Half-ceU  potential  studies  of  various 
heterocyclic  nltro  compounds  indicate  that  the  nitro- 
pyridine  compounds  show  promise  for  use  as  cathode 
materials  in  primary  cells  because  of  their  high- 
cathode  potentials  and  efficifencies .  (Author) 


Radio  Corp.  of  America  [Somerville]  N.  J 
PRIMARY  CELLS  UTIUZING  ORGANIC  COMPOUNDS 
AS  THE  ACTIVE  COMPONENTS,  by  J.  B.  Eisen  and 
R.  Glicksman.   Quarterly  rept.  no.  2,   15  Sep- 14  Dec  5« 
on  Contract  DA  36-039-8C-78048.    [1958J  58p.  19  refs  ' 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  150  58o" 

This  report  released  for  sale  to  the  public  12  Oct  60. 

The  effect  erf  various  ratios  of  Cabot  and  Darco  G-60 
blacks  on  the  performance  of  A -size  Mg/MgBr2/m-Di- 
nitrobenzene  cells  was  studied.   It  was  found  that  the 
maximum  theoretical  cell  capacities  were  obtained  at 
m-DNB/Cabot  ratios  of  2. 1:1  (218  Amp-Min),  and 
m-DNB/Darco  ratios  of  1. 1:1  (196  Amp-min),  assumimr 
a  65%  Mg  efficiency.   Based  on  actual  performance  data 
optimum  experimental  capacities  were  obtained  at  ratios 
of  1.5  to  2:1  for  the  Cabot  and  0.3-0.5:1  for  the  Darco 
blacks.   The  effect  of  mercurous  salts  in  the  electrolyte 
continued  to  be  beneficial  especially  at  low  current 
drains.   A -size  Mg/MgBr2/m-DNB  cells  made  with  this 
inhibitor  gave  15-20%  more  hours  of  service  on 
1662/3-ohm  continuous  discharge  tests  than  comparable 
cells  containing  only  a  chromate  inhibitor.    Shelf-life 
data  obtained  from  AA-  and  A -size  magnesium  dry  ceUs 
containing  various  aromatic  dinitrobenzene  and  various 
nitropyridine  and  nitroquinollne  compounds  as  cathodes 
indicate  a  favorable  three  month  shelf- life  for  these  dry 
cells.   Electrochemical  studies  of  various  dinltropyri- 
dine  cwnpounds  are  presented  in  addition  to  half-cell 
potential  data  for  various  aromatic  hydroxy  compounds 
For  the  latter  compounds,  the  effect  of  such  faaors  as 
group  substitution,  aromaticity,  and  pH  on  the  oper- 
ating potential  and  coulombic  capacity  are  discussed. 
The  use  of  these  compounds  as  anode  materials  in 
galvanic  cells  is  also  considered.   (Author)  (See  also 
PB  150  579) 
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PRIMARY  CELLS  UTIUZING  ORGANIC  COMPOUNDS 
AS  THE  ACTIVE  COMPONENTS,  by  J.  B.  Eisen  and 
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14  Mar  59,  on  Contract  DA  36-039-SC-78048.   fl959l 
56p.  12  refs. 
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Studies  of  the  effect  of  water  on  cell  performance  were 
made  with  A -size  Mg/Mg6r2/m-DNB  cells  wherein  the 
m-DNB/carbon  black  ratio  was  held  constant  while  the 
H20/m-DNB  ratio  was  varied.    For  these  cells,  the 
cathode  efficiencies  were  found  to  increase  with  in- 
creasing H20/m-DNB  ratios  at  the  low  ratios  and  to 
assume  more  constant  values  at  the  high  H20/m-DNB 
ratios.   A  comparison  of  Mg/MgBr2/m-DNB  and 
Mg/Mg(C104)2/m-DNB  dry  cells  indicates  that  on  heav7 
drain  (162/3-ohm)  tests  the  perchlorate  cells  are 
superior,  however  on  low  drain  (166  2/3-ohm)  tests  they 
do  noc  perform  as  well  as  the  cells  with  a  magnesium 
bromide  electrolyte.   A  consideration  of  alternative  de- 
signs for  the  conventional  round  Mg/MgBr2/m-DNB  ceU 
indicates  that  greater  performance  gains  can  be  ob- 
tained with  flat  type  cells  rather  than  with  a  round 

inside-out"  type  of  cell.   Half-cell  potential  and  ex- 
perimental dry  cell  data  of  various  nitropyridine  com- 
pounds are  presented  in  addition  to  half-cell  potential 
data  for  various  aiwmatic  aWiine  and  aminophenol  com- 
pounds. For  the  latter  compounds,  the  effect  of  such 


faaors  as  group  substitution,  aromaticity,  and  pH  on 
ie  operating  potential  and  coulombic  capacity  are  dis- 
;u88ed.   The  use  of  these  compounds  as  anode  materials 
J  galvanic  cells  is  also  considered.   (Author)  (See  also 
n  150  580) 


Radio  Corp.  of  America,  [Somerville]  N.  J. 
PRIMARY  CELLS  UTILIZING  ORGANIC  COMPOUNDS 
AT  THE  ACTIVE  COMPONENTS,  by  J.  B.   Eisen  and 
I  Glicksman.   Quarterly  rept.   no.   4,   15  Mar- 
.4  June  59,  on  Contract  DA  36-039- sc- 78048.    [1959] 
33p.  6  refs.  AD- 226  587. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  150  582 

TTiis  report  released  for  sale  to  the  public  13  Oct  60. 

A  study  of  the  effect  of  various  high  overvoltage  metal 
Aromates  in  the  cathode  mix  on  the  cell  performance 
iMg/MgBr2/m-DNB  cells  indicates  performance 
j-ains  may  be  obtained  with  the  use  of  Hg2Cr04  and 
ZnCr04.    Additional  studies  dealing  with  the  use  of  a 
Mg(CI04)2  electrolyte  in  organic  cells  shows  the  op- 
;.mum  electrolyte  concentration  in  Mg/ Mg(C  104)2/ ni- 
DNB  cells  to  be  0.  8  to  1.  8  molar.    A  study  of  a  num- 
ber of  cell  variables  such  as  separator  materials, 
blending  techniques,  and  wetting  agents  is  being  made 
with  inside- out  type  Mg/MgBr2/m-DNB  flat  cells. 
Thus  far  organic  flat  cells  have  been  made  which  give 
W.  5  watt- hr/ lb  at  the  31  hr  discharge  rate.    Half- 
cell  potential  and  experimental  dry  cell  data  x)f  nitro- 
furan,  nitrothiophene,   and  other  five  membered  het- 
erocyclic nitro  compounds  are  presented  and  their 
jse  as  cathode  materials  in  primary  cells  is  consid- 
ered.   Performance  data  for  Mg/MgBr2/m-DNB  cells 
m  the  Signal  Corps  Radio  Set  AN/PRC-35  are  pre-  _ 
sented.    (Author).    (See  also  PB  150  581).  -      *=--^       ' 
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Radio  Corp.  of  America,  Somerville,  N.  J. 
PRIMARY  CELLS  UTILIZING  ORGANIC  COMPOUNDS 
AS  THE  ACTIVE  COMPONENTS,  by  J.  B.  Eisen, 
R.A.  Walck,  and  R.  Glicksman.   Quarterly  rept.  no.  5, 
15June-14  Sep  59,  on  Contract  DA  36-039-8C-78048. 
[1959]  63p.  21  refs.   AD- 229  118. 
Order  from  LC  mi$3.90,  ph$10.80  PB  150  583 

This  report  released  for  sale  to  the  public  12  Oct  60. 

Work  is  being  continued  on  the  design  of  a  practical 
flat  type  Mg/MgBr2/m-DNB  cell.   At  the  present  stage 
of  their  development  these  cells  give  50-60  watt- 
bours/lb  at  discharge  rates  of  10  to  20  hours.   Addi- 
tional studies  of  the  use  of  mercuric  salt  inhibitors  in 
Mg/MgBr2/m-DNB  cells  indicate  performance  gains  of 
15  -  20%  at  low  current  drains  can  be  obtained  with  the 
use  of  HgS,  HgSe,  and  HgTe  additives.    Data  on  the 
thermal  and  vacuum -thermal  blending  of  m-DNB  and 
carbon  black  indicate  performance  gains  on  high  rate 
tests  can  be  obtained  with  thermal  treatments  of  Darco 
carbon  black.   Shelf- life  data  for  A -size  Mg/MgBr2/m- 
DNB  cells  indicate  a  favorable  six  month  shelf  life  for 
these  cells.    Impedance  measurements  of  AA-size 
Mg/MgBr2/m-DNB  cells  under  a  variety  of  conditions 
show  these  cells  to  have  greater  impedance  than  the 
Leclanche  cells,  especially  at  low  frequencies  and 
light  current  drains.   A  study  of  the  electrochemical 
characteristics  of  organic  hydrazine  and  hydroxyla- 
niine  compounds  is  presented.   The  data  iridicate  that 


hydrazine  is  a  more  attractive  anode  material  than 
any  of  its  organic  derivatives.  (Author)  (See  also 
PB  150  582) 


Radio  Corp.  of  America,  Somerville,  N.  J. 
PRIMARY  CELLS  UTILIZING  ORGANIC  COMPOUNDS 
AS  THE  ACTIVE  COMPONENTS,  by  J.  B.  Eisen, 
R.A.  Walck  and  others.   Quarterly  rept.  no.  6,  15  Sep- 
15  Dec  59,  on  Contract  DA  36-039-8C-78(H8.   [1959] 
67p.  13  refs.   AD- 234  156. 
Order  from  LC  ml$3.90,  ph$10.80  PB  150  584 

This  report  released  for  sale  to  the  public  12  Oct  60. 

Mg/MgBr2/m-E*IB  flat  cells  on  single  cell  tests  simu- 
lating the  BA-317  tests  have  given  12  hours  service. 
The  inner -anode  and  inner -cathode  flat  cell  designs 
wei^  found  to  give  similar  performance.  The  tempera- 
ture coefficient  for  A -size  Mg/MgBr2/m-DNB  cells  was 
found  to  be  0. 87  watt-hours/U>/oc.   Shelf- life  data  for 
A-size  Mg/MgBr2/m-DNB  cells  continues  to  be  favora- 
ble.  Optimum  performance  for  A-size  Mg/MgBr2/m- 
DNB  cells  using  Columbia  carbon  was  obtained  from 
cells  using  a  3:1  m-DNB  to  carbon  ratio.  Experlmenul 
half-cell  potential  discbarge  data  show  the  nltropyrlmi- 
dine  and  nitrosopyrimldine  derivatives  to  have  a  higher 
cathode  potential  than  their  benzene  analog^s.  (Author) 
(See  also  PB  150  583) 


Raytheon  Co. ,  Newton,  Mass. 
INVESTIGATION  ON  CERAMIC  SEALS  FOR  ELEC- 
TRON TUBES,  by  Austin  H.  King.   Final  rept.  for 
9  Apr  59-31  Mar  60  on  Contract  AF  19(604)5706. 
25  Apr  60,  39p.  AFCRC-TR-60-151 . 
Order  from  LC  mi$3.00,  ph$6.30         PB  150  190 

This  report  includes  a  review  of  the  whole  program 
to  work  out  reliable  methods  for  making  seais  for 
evaluation.  Two  types  of  seals  are  needed  in  vacuum 
tubes:  a  ductile  braze  for  sub-assembly  to  accommo- 
date some  mismatch  of  expansion  coefficients  ,  and  a 
reactive  seal  with. suitably  low  vapor  pressure  and 
temperature  for  making  the  final  seal  in  a  vacuum . 
These  requirements  are  met  by  a  copper  braze  to  a 
metallized  ceramic  and  a  reactive  seal  of  Ni-Ti  eu- 
tectic  for  the  final  seal.  Details  for  making  each. type 
of  seal  are  discussed.   Figures  of  tensile  strength  are 
in  doubt  when  derived  from  tests  in  compression  or 
twisting,  or  from  published  values  for  the  ceramics  . 
Measurement  of  seal  strength  is  here  made  by  direct 
tensile  tests  .  This  method  is  applicable  to  the  ceram- 
ics alone  as  well  as  to  the  seals .  (Author) 


Rensselaer  Polytechnic  Inst, ,  Troy,  N.  Y. 
A  PRECISION  CONDUCTANCE  BRIDGE  OF  NEW 
DESIGN,  by  George  J.  J&nz  and  >mes  D.  E.  Mclntyre. 
Technical  note  no.   12  on  Contract  AF  49(638)50. 
June  60,   18p.   10  refs.    AFOSR-TN-60-652;  AD-240365. 
Order  from  LC  ml$2.  40.  ph$3.  30  PB  149  436 

A  conductance  bridge  in  which  the  essential  component 
is  a  precision  impedance  comparator  and  which  com- 
bines speed,  wide  range,  and  high  accuracy  in  meas- 
urements is  described.    While  fundamentally  similar  in 
design  and  operation  to  the  precision  A.  C.  conductance 
bridges  known  today,  the  present  design  has  the  attrac- 
tive features  of  simplicity  of  construction  from  unitized 
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<jiuer  irom  lA.  mii^.-iU,  pn>j.  30 


This  report  released  for  sale  to  the  public  II  Oct  60. 


A  radar  target  simulator 


represent  the  reflections 


PB  150  587 


or  quantitative  analysis  of 


target  noise  is  described  md  its  correspondence  with 
theory  analyzed.   The  bas  c  idea  is  theutiUzation  of 
suitable  voltages  developed  by  synchro  generators  to 


rom  a  complex  target.    Ex- 


penments  to  determine  target  noise  characteristics  as 
a  function  of  target  reflpc  ivitv  di^rriNifton    t^r.r,  r 
iiKAioo,  .iiHi  Meauy-nate   racking  error  «re  described. 
*'  _'*  ***P*^  t'^^  'he  tnial  naBc  power  la  indrprndcm  al 
Urpn  motion,  whrreaii  bikh  trackii^  errtT  and  reflec- 
nvtty  diatnbuiiaa  Md  uu^  motiaa  am  Um  makm  ^ec- 
truRi  IS  rilttlMlcd.  iacrM4  Uig  rairs  rrf  tarfrt  rcvaiion 
cauw  (hr  groMvflC  r^Aatrt^oM  rrf  ihr  Kaac  poiicr  from 


THumom  mcTMcny 


Q  C 

n  IM  977 


frqprrat  obmImm  to  br  f  nd  un  rhrrmorlectrtr  mate 
riait  dv«vlapT>cM     Hlfhrr  efTicieiK le*  continue  to  br 
achieved  ^Mk  m  mairrul*  for  Mtier  c^iolu^  and  for 
_P^'  <«*rratlon.  with  au  indication  of  reaching  a 
poM  <tf  (MmUnthMtg  recuni  i.    Particularly  encouraging 
•r»  lfe»  early  rctults  from  high  energy  radiation 
<lMn«fr  ttudJet      fwo  studi  e*  have  progressed  to  the 
point  where  at  least  prrllrrinary  results  can  be  evalu- 
ated.   The  prospects  for  useful  military  applications 
<rf  themioe  lee  trie  sysierrs  rtow  appear  very  good.   A 
substantial  number  at  the  ti  lermocouple  elements  ex- 
ceeded design  hopes  in  effi<  lency  and  power  output 
though  the-  average  performance  of  the  production 
runs  of  elements  are  considerable  lower.    Develop- 
ment programs  and  feasibiitv  studies  are  in  various 
stages  d  progress  coverind  a  wide  range  of  power 
levels.    The  most  difficult  neasurements  are  those  of 
thermal  conductivity,  espec^ially  at  high  temperature. 


on  the  methods  used  for 


In  the  appendix  a  discussiori .^ 

measuring  thermal  conductivity  is  presented     (See 
also  PB  147  307)  ' 


Naval  Research  Lab. , 
THERMOELECTRICITY 
no.  4,  Aug  60,  94p.  2092  re 
Order  from  OTS  $2.  25 


Wa3hi 


ngton,   D.   C. 
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PB  161  714 


This  bibliography  includes  Current  periodicals  and  re- 
search repons  received  in  ihe  Library  of  the  U.  S. 
Naval  Research  Laboratory  Und  the  following  index  and 
abstract  journals:  Abstract^  Journal.  Metallurgy 
(USSR);  Applied  Mechanics  Reviews;  Applied  Science 
and  Technology,  ASM  RevieW  of  Metal  Literature- 
Battelle  Technical  Review,  Bbll  Telephone  Labora- 
tories.   Technical  Information  Libraries.   Index  to  Cur- 
rent Technical  Literature;  Ceramic  Abstracts;  Chemi- 
cal Abstracts;  Dissertation  Abstracts;  East  European 
Accessions  Index;  Engineering  Index;  Institute  of 


ence  Abstracts;  Semiconductor  Abstracts:  Technical 
Abstract  Bulletin  (ASTIA);  Technical  Translations; 
U.  S.   Government  Research  Reports  (OTS).   (See  also 
PB  161  301) 


Navy  Underwater  Sound  Lab.  ,   Fort  Trumbull.   New 

London,   Conn. 
EFFECTS  OF  RADIATION  IMPEDANCE  VARIA  HON 
ON  SONAR  TRANSDUCER  PERFORMANCE  IN  A 
I  .\Rrr   ■  KP  ^  \-  -  ,.  .        ■!  1  1- 

6  rcfs.  USL  Research  icpt.   no.   428.  AD-^^  248 
OrJer  from  LC  mi$a.  70.  phS4.  80  PR  IV)  291 

The  iranadikrer  elrmenta  in  a  large-  array  havv  differ- 
ent radiation  iwpi^in.-<»  bm:»me  uf  thr  aiouMK  inter 
aetMw  effect*  among  tin-  Hrmmta  Thcvhara^  u  ruth.* 
*M  *r  iraiMducer  rlemcnt  vtoKli  are  of  oprraiiuttaJ  la- 

:it>.   rffkiencjr.   pliaai 
re.  4tmBmi  on  ra^ftiaa  inprdarK  r 
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LC  arr  diflwaM  lor  Hmttm  etw— ma     b,  thi. 
r^irt  e^uati««is  rrlating  thrar  perfurmaiwe  laciors  to 
radiation  imfx<da(w«-  trv  giytti  for  a  ta^U  picaodac- 
trie  type  «rf  tranaductrr.    NumirKai  rcMOu  are  pre- 

aanied  for  an  array  a*  Kkmical  tranaduLcr  elcmenta  of 
tkis  wUm.  using  radiaikm  imptilarxr  data  which  werf 
''•^••tly  cakulatod  lor  a  largt  3>phcrKal  array  of 
piston*.    Tht  ffftvts  of  the  radiaiiun  in^)wlance  varia- 
tion on  array  performance  were  judgetl  rrvidcratf 
enoiifh  to  be  accommodated  without  much  change  in  coir 
ventional  practices.    (Author). 


New  York  U.  Coll.  of  Engineering,  N.  Y. 
EVALUATION  AND  OPTIMIZATION  OF  DIGITAL 
COMMUNICATION  SYSTEM^,  by  Leonard  C. 
Schwartz.    Final  rept.  on  Contract  AF  19(604)1964. 
14  Feb  60,  13p.  4  refs.   AFCRC-TR-60-114; 
AD- 234  741. 
Order  from  LC  ml$2.40,  ph$3.30  PB  148  249 

The  work  under  this  contract  on  the  evaluation  of 
digital  communication  systems  and  their  optimization 
under  practical  criteria  and  constraints  is  summa- 
rized.  The  topics  mentioned  are  the  general  theory 
of  digital  communication  systems  with  fading  and 
interference  in  both  direct  and  feedback  channels; 
experimental  null  reception  systems;  the  extension  of 
null  reception  to  binary  communication  systems  em- 
ploying envelope  detection,  including  FSK;  self- 
synchronizing  systems  and;  signal-to-noise  ratio  and 
channel  reliability  estimation.   Possible  future  re- 
search investigation  is  also  discussed.   (Author)  (See 
also  PB  142  381) 


New  York  U.  Coll.  of  Engineering,  New  York 
OPTIMUM  TRANSMISSION  OF  CONTINUOUS  SIG- 
NAL OVER  A  SAMPLED  DATA  LINK,  by  S.  S.  L. 
Chang.    Rept.  on  Contract  AF  49(638)586.   June  60, 
12p.  4  refs.   Technical  rept.  400-11;  AFOSR-TN- 
60-492;  AD- 239  440. 
Order  from  LC  ml$2. 40,  ph$3.  30  PB  148  945 

A  method  for  simultaneous  optimization  of  the  pre- 
sampling  filter  and  post  sampling  filter  in  a  sampled 


ruuiem. 


New  York  U.   Coll.   erf  Engineering,   N.   Y. 
K  REGENERATIVE  NON-LINEAR  FEEDBACK 
SYSTEM,   by  Paul  E.   Fleischer.    Rept.   on  Contract 
AF  49(638)586.  May  60.   26p.   Technical  rept.  400-10: 
AFOSR- TN-60-433.  AD-239  439. 
Order  from  LC  mi$2.  70.   ph$4.  80  PB  148  944 


,'  fn 
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«  non- linear  plant  on  system  performance  is  investi- 
fMAL    Tlie  feedback  system  i^nrrates  by  comparing 
iie  actual  oui|iut  »uh  Hie  desired  system  output  (in- 
tarnally  gaMrated)  aad  usuig  this  aifferonce  as  m 
sauaii^g  sifaal.  It  it  «ho«n  tiMi  iIm  arraivamaac. 
•^ile  ol  a«r«l  conliguraitun,  i»  coniflaialy  aquivalaai 
fv  i  siagia  iaap  laaAsLh  systaro.    A  typical  «y«tcm  is 
iave«tifamd  to  provide  aa  lUasiraiion  of  thr  cwkIu- 
i«»t  drawa  frum  thik  »tud)r. 


Ordnaaoe  Research  \jtb  .  Ptennayhranta  State  U  . 

Uaiverattv  Park. 
A  MINI.ATt'RE   LOW  FREt^'ENCY   SEIiCTIVE 
AMPIIFIER.  bv  Wesley  Grant  Houser     Kept    no.  47 
an  Contract  Nt)rd- 1 6597     2  Jan  59.  66p.   II  refs 
Al)  211  718. 
Order  from  LC  mi$3  90,  ph$l0.80  PB  150  298 

Theoretical  and  experimental  investigations  reveal 
that  a  selective  amplifier  having  a  center  frequency  in 
the  2  to  15  cps  range  and  a  bandwidth  less  than  10  per 
cent  of  the  center  frequency  can  be  constructed  by 
using  a  transistor  amplifier  and  a  parallel-T  feedback 
network.   The  circuit,  excluding  power  supply,  can  be 
confined  to  a  space  measuring  3"  by  2  1/4"  by  1".  The 
transistor  amplifier  requires  current,  as  well  as 
voltage,  feedback.   The  parallel-T  network  is,  there- 
fore, required  to  operate  under  finite  loading.   The 
loading  effects  are:  (a)  a  positive  shift  in  center  fre- 
quency, and  (b)  an  increase  in  bandwidth.   The  derived 
equations  are  able  to  predict  these  effects  within  2. 6  per 
cent  in  center  frequency  and  within  16  per  cent  in 
bandwidth.   (Author) 


Pennsylvania  State  U. ,  University  Park. 
PROPAGATION  DISTORTION  OF  BANDS  OF  LARGE- 
AMPLITUDE  ACOUSTIC  NOISE.    L    THEORETICAL 
ANALYSIS  OF  THE  PLANE  WAVE  CASE,  by  Wayne  A. 
Burnett  and  Eugene  Ackerman.    Rept.  on  Generation, 
Propagation,  Action,  and  Control  of  Acoustic  Energy, 
Contract  AF  33(616)2772.    May  60,   55p.  6  refs.   WADD 
Technical  rept.  60-232. 
Order  from  OTS  $1.  50  PB  171  021 

The  problem  erf  the  propagation  erf  finite  amplitude  sound 
waves  from  a  noise  source  is  considered.    After  a  re- 
view d  the  history  of  the  problem,   second  order  tech- 
niques are  developed  and  applied  to  the  problem  of 
narrow  bands  of  noise,   less  than  an  octave  wide  at  the 
generator.    Five  cases  of  qualitatively  different  propaga 
tion  behavior  can  be  distinguished  depending  on  the 
ranges  of  frequencies  and  sound  pressure  level.    For 
three  erf  the  five  cases  the  second  order  techniques  de- 
veloped are  adequate.    Unsuccessful  attempts  at  more 
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(Aurtior; 


Philco  Corp.  ,   Lansdale,   Pa. 
NUCLEAR   RADIATION  RESISTANT  POWER  TRAN- 
SISTORS,  by  G.  F.   Watson.    Quarterly  progress  rept. 
no.   1,    15  May- 15  Aug  59,   on  Contract  DA  36-039- 
sc-78307.    [1959]  38pj   AD-229  R93. 
Order  from  LCmi$3.  00.  ph$6.  30  PB  149  000 

nuclear  reactor  at  the  MIT  reactor  center  was  se- 
lected at  the  radiaciOB  sourca.    IW  surface  barrier 
irans4stor  dosimeter  technique  was  used  to  calibrate 
the  reactor,    h  was  found  that  exposure  in  core  tufea 
)CV»for  parlods  of  I.  k  n, in  and  If  mm  will 
•ccMmulaiai  dosages  of  1U<  ^  and  IqI^VT, 
tively.    Large-area  \et  etching  techniques  aihaatMj  to 
Ite  acafa  where  a  cabinet  model  jet  etcher  was  cosi- 
stnicaad  and  put  m  operation.    Eminer  pits  95  mils 
diam  and  collector  pits  115  mils  dlam  were  etched 
with  this  system.    The  machine  incorporates  a  new 
illumination  technique.    An  electrochemical  jet  plating 
machine,  for  the  formation  of  emitter  and  collector 
electrodes,   is  now  being  constructed.    The  feasibility 
of  forming  emitter  and  collector  electrodes  by  evapo- 
ration techniques  is  being  studied.    Indium  electrodes 
as  large  as  100  mils  diam  were  evaporated  onto  the 
surface  of  large  unetched  diffused  blanks.    Satisfac- 
tory micro  alloying  was  obtained  in  units  heated  to 
200°C  with  an  indium  pellet  placed  on  the  evaporated 
electrode.    (Author) 


Philco  Corp.  ,  Philadelphia,   Pa. 
RESEARCH  ON  HIGH- TEMPERATURE  SWITCHING 
DEVICES,  by  E.  Zimmerman.    Quarterly  status  rept. 
no.  4,   1  Feb- 30  Apr  60  (Final  technical  rept.    1  May- 
30  Apr  60)  on  Contract  AF  19(604)5719.    June  60, 
3Fp.  3  refs.  Philco  no.  H-2227-F;  ERD-TR-60-167, 
Order  from  LC  mi  $3.  00,  ph$6.  30  PB  149  832 

The  object  was  to  conduct  a  theoretical  and  experi- 
mental investigation  of  semiconductor  switching  de- 
vices capable  of  high -temperature  (150^0  or  more) 
performance,  and  comparable  or  superior  at  low  and 
medium  temperatures  to  existing  devices.    The  wide- 
gap  material  GaAs  was  used  initially  in  analog  type. 
subsequently  in  bipolar  transistor  structures,  and 
finally  in  tunnel  diodes.    Single-crystal  GaAs  was 
grown  by  horizontal  zone-melt  techniques.    Two  main 
purification  methods  were  investigated:  reaction  con- 
ditions were  held  constant  while  element  purification 
procedures  were  varied;  a  standard  purification  pro- 
cedure was  used  to  study  probable  contamination  from 
boat  materials.    Two  diffusion  methods  -  box  diffusion 
and  sealed-tube  diffusion  -  were  studied  as  techniques 
for  forming  junctions  and  for  converting  crystals  to 
the  desired  type  and  resistivity.    Three  bipolar  tran- 
sistor structures  were  evaluated:  the  homogeneous 
base  NPN  and  PNP  transistors,  and  mesa  NPN  transis- 
tor.   Techniques  were  developed  that  yielded  high-fre- 
quency GaAs  tunnel  diodes  with  an  f»«4  y  of  3.  5  Gc  and 
a  potential  f^^j^  of  10  Gc. 


Plckard  and  Burns,  Inc.,  Needham,  Mass. 
INTERFEROMETER  DEVBLOPMENT.   by  John  E. 
Walsh  and  Hans  E,  Band,    pinal  rept.  on  Contract 
AF  19(604)5435.    29  Feb  6().  74p.  46  refs.  P&B  Pub 
DO.  602;  AFCRC-TR-60-I^O. 
Order  from  LC  mlK  50,  Dh$12.  30  PB  148  952 

An  Investigation  has  been  made  of  the  application  erf 
correlation  techniques  to  tlie  controlling  of  multi-ele- 
ment antenna  patterns  and  the  enhancement  of  the 
signal-to-noise  ratio  erf  signals  derived  from  such  sys 
terns.    The  primary  objective  is  the  production  of 
slngle-lobed  patterns  of  high  resolution  using  a  mini- 
mum number  d  antenna  elements.    One  of  the  sim- 
plest configurations  involves  two  linear  arrays  of 
fixed  lengths  and  phase  center  spacing.    The  element 
spacing  of  the  two  arrays  differs,  but  exceeds  one 
wavelength.    This  results  in  a  loss  of  gain  over  that  of 
a  closely  spaced,  non-amb^ous  array,  but  allows 
reduction  d  the  number  d  elements.    Correlation  of 
the  added  output  of  one  arr^y  with  that  of  the  other 
willreduce  all  major  lobes  but  one,  provided  only  one 
signal  (rf  a  given  frequency  is  incident  on  the  antenna 
system.    The  correlator  also  reduces  incident  noise 
especially  if  an  additional  fjxed  time  delay  is  intro- 
duced between  the  additive  4rray  signals  prior  to 
correlation.    An  attempt  has  been  made  to  produce 
patterns  by  multiplication  o|  signals  from  a  continuous 
aperture  antenna,  with  the  sum  erf  the  outputs  of  in- 
dividual array  elements.    For  the  purposes  of  drift- 
free  multiplication,  amplitude  modulation  is  imposed 
on  the  RF  signal,  preferably  at  the  transmitter. 
The  multiplier  is  followed  hy  an  audio  filter  tuned  to 
the  modulation  frequency,  ftom  which  the  desired 
product  signal  is  obtained. 
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PRIMARY  CELLS  UTIUZING  ORGANIC  COMPOUNDS 
AS  THE  ACTIVE  COMPONENTS,  by  R.  Glicksman 

n^"nV^^,o"^o^'  r^^  JT^-^5  Sep  58.  on  Contract 
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Order  from  LC  mi$3. 60,  ph$9.  30  PB  150  579 

This  report  released  for  sal^  to  the  public  12  Oct  60. 

The  performance  charaaeri^tics  of  A -size 
Mg  MgBr2  m-dinitrobenzen^  dry  cells  are  compared 
with  those  d  comparable  size  magnesium  and  zinc- 
manganese  dioxide  cells.  Tl|e  m-dinitrobenzene  cells 
give  more  hours  of  service  to  0. 90  volt  than  the  man- 
ganese dioxide  cells  over  the  entire  range  of  discharge 
tests.   On  the  basis  of  watt-r^nute  capacity  per  unit  of 
volime,  they  are  superior  tathe  zinc-electrolytic 
Mn02  ceUs  at  all  but  low  power  output  levels  but  are 
inferior  to  the  magnesium -African  Mn02  cells.   On  a 
weight  basis,  the  organic  ceUs  are  superior  to  the 
zlnc-electrolytlc  Mn02  ceUs  over  the  entire  range  of 
power  output  levels,  and  hav^  a  greater  watt-minute/g 
capacity  than  the  magnesium ^Mn02  cells  at  power  out- 
puts greater  than  15  mllllwatis.   The  use  of  a 
mercurous  bromide  inhibitor  in  AA-size  Mgl  MgBr2  I 
m-dlnltrobenzene  ceUs  has  resulted  in  a  25%  improve- 
mert  in  cell  capacity  at  low  current  drains.   Capaci- 
Ues  of  75  watt-hours/lb  have  been  obtained  from 
these  cells.   Half-ceU  potentiitl  studies  of  various 
heterocyclic  nltro  compounds  indicate  that  the  nitro- 
pyrldine  compounds  show  promise  for  use  as  cathode 
materials  in  primary  cells  because  of  their  high- 
cathode  potentials  and  efficiencies.  (Author) 


Radio  Corp.  of  America  [Somerville]  N    J 
PRIMARY  CELLS  UTIUZING  ORGANIC  COMPOUNDS 
AS  THE  ACTIVE  COMPONENTS,  by  J.  B.  Eisen  and 
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The  effect  erf  various  ratios  of  Cabot  and  Darco  G-60 
blacks  on  the  performance  of  A -size  Mg/MgBr2/m-Di- 
nitrobenzene  cells  was  studied.   It  was  found  that  the 
maximum  theoretical  cell  capacities  were  obtained  at 
m-DNB/Caboc  ratios  of  2. 1:1  (218  Amp-Min),  and 
m-DNB/Darco  ratios  of  1. 1:1  (196  Amp-min),  assuming 
a  65%  Mg  efficiency.   Based  on  actual  performance  dau, 
optimum  experimental  capacities  were  obtained  at  raiio^ 
of  1.5  to  2:1  for  the  Cabot  and  0.3-0.5:1  for  the  Darco 
blacks.   The  effect  of  mercurous  salts  in  the  electrolyte 
continued  to  be  beneficial  especially  at  low  current 
drains.   A-size  Mg/MgBr2/m-DNB  cells  made  with  this 
mhibitor  gave  15-20%  more  hours  of  service  on 
l66-i/3-ohm  continuous  discharge  tests  than  comparable 
cells  containing  only  a  chromate  inhibitor.    Shelf- life 
data  obtained  from  AA-  and  A-size  magnesium  dry  cells 
containing  various  aromatic  dinitrobenzene  and  various 
nitropyridine  and  nitroquinoline  compounds  as  cathodes 
indicate  a  favorable  three  month  shelf- life  for  these  dry 
cells.   Electrochemical  studies  erf  various  dinitropyri- 
dlne  compounds  are  presented  in  addition  to  half-cell 
potential  data  for  various  aromatic  hydroxy  compounds. 
For  the  latter  compounds,  the  effect  of  such  factors  as 
group  substitution,  aromaticity,  and  pH  on  the  oper- 
ating potential  and  coulombic  capacity  are  discussed. 
The  use  of  these  compounds  as  anode  materials  in 
galvanic  cells  is  also  considered.   (Author)  (See  also 
PB  150  579) 
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Studies  of  the  effect  of  water  on  cell  performance  were 
made  with  A-size  Mg/MgBr2/m-DNB  cells  wherein  the 
m-DNB/carbon  black  ratio  was  held  constant  while  the 
H20/m-DNB  ratio  was  varied.    For  these  cells,  the 
cathode  efficiencies  were  found  to  increase  with  in- 
creasing H20/m-DNB  ratios  at  the  low  ratios  and  to 
assume  more  constant  values  at  the  high  H20/m-DNB 
ratios.   A  comparison  of  Mg/MgBr2/m-DNB  and 
Mg/Mg(C104)2/m-DNB  dry  cells  indicates  that  on  heavy 
drain  (16  V3-ohm)  tests  the  perchlorate  cells  are 
superior,  however  on  low  drain  (166  2/3-ohm)  tests  they 
do  not  perform  as  well  as  the  cells  with  a  magnes.um 
bromide  electrolyte.   A  consideration  of  alternative  de- 
signs for  the  conventional  round  Mg/MgBr2/m-DNB  cell 
indicates  that  greater  performance  gains  can  be  ob- 
tained with  flat  type  cells  rather  than  with  a  round 
"inside-out"  type  of  cell.   Half-cell  potential  and  ex- 
perimental dry  cell  data  of  various  nitropyridine  com- 
pounds are  presented  in  addition  to  ftalf-cell  potential 
data  for  various  asomatic  amine  and  aminophenol  com- 
pounds.  For  the  latter  compounds,  the  effect  of  such 


factors  as  group  substitution,  aromaticity,  and  pH  on 
the  operating  potential  and  coulcwnbic  capacity  are  dis- 
cussed.  The  use  of  these  compounds  as  anode  materials 
in  galvanic  cells  is  also  considered.   (Author)  (See  also 
PB  150  580) 
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A  study  of  the  effect  of  various  high  over  voltage  metal 
chromates  in  the  cathode  mix  on  the  cell  performance 
of  Mg/MgBr2/m-DNB  cells  indicates  performance 
gains  may  be  obtained  with  the  use  of  Hg2Cr04  and 
ZnCr04.    Additional  studies  dealing  with  the  use  of  a— 
Mg(CI04)2  electrolyte  in  organic  cells  shows  the  op- 
timum electrolyte  concentration  m  Mg/Mg(C104)2/m- 
DNB  cells  to  be  0.  8  to  1.  8  molar.    A  study  of  a  num- 
ber of  cell  variables  such  as  separator  materials, 
blending  techniques,  and  wetting  agents  is  being  made 
with  inside-out  type  Mg/MgBr2/m-DNB  flat  cells. 
Thus  far  organic  flat  cells  have  been  made  which  give 
68.  5  watt-hr/lb  at  the  31  hr  discharge  rate.    Half- 
cell  potential  and  experimental  dry  cell  data  of  nitro- 
furan,  nitrothiophene,   and  other  five  membered  het- 
erocyclic nitro  compounds  are  presented  and  their 
use  as  cathode  materials  in  primary  cells  is  consid- 
ered.   Performance  data  for  Mg/MgBr2/m-DNB  cells 
in  the  Signal  Corps  Radio  Set  AN/PRC-35  are  pre- 
sented.   (Author).    (See  also  PB  150  581). 


Radio  Corp.  of  America,  Somerville,  N.  J. 
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Work  is  being  continued  on  the  design  of  a  praalcal 
flat  type  Mg/MgBr2/m-DNB  cell.   At  the  present  stage 
of  their  development  these  cells  give  50-60  wan- 
hours/lb  at  discharge  rates  of  10  to  20  hours.   Addi- 
tional studies  of  the  use  of  mercuric  salt  inhibitors  in 
Mg/MgBr2/m-DNB  cells  indicate  performance  gains  of 
15  -  20%  at  low  current  grains  can  be  obtained  with  the 
use  of  HgS,  HgSe,  and  HgTe  additives.    Data  on  the 
thermal  and  vacuum-thermal  blending  of  m-DNB  and 
carbon  black  indicate  performance  gains  on  high  rate 
tests  can  be  obtained  with  thermal  treatments  of  Darco 
carbon  black.    Shelf-life  data  for  A-size  Mg/MgBr2/m- 
DNB  cells  indicate  a  favorable  six  month  shelf  life  for 
these  cells.    Impedance  measurements  of  AA-size 
Mg/MgBr2/m-DNB  cells  under  a  variety  of  conditions 
show  these  cells  to  have  greater  impedance  than  the 
Leclanche  cells,  especially  at  low  frequencies  and 
light  current  drains.   A  study  of  the  elearochemical 
characteristics  of  organic  hydrazine  and  hydroxyla- 
mine  compounds  is  presented.   The  data  indicate  that 


hydrazine  is  a  more  attraaive  anode  material  than 
any  of  its  organic  derivatives.  (Author)  (See  also 
PB  150  582) 
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Mg/MgBr2/m-DNB  flat  cells  on  single  cell  tests  simu- 
lating the  BA-317  tests  have  given  12  hours  service. 
The  inner -anode  and  inner -cathode  flat  cell  designs 
wei^  found  to  give  similar  performance.  The  tempera- 
ture coefficient  for  A-size  Mg/MgBr2/m-DNB  cells  was 
found  to  be  0. 87  watt-hours/lb/oc.    Shelf- life  data  for 
A-size  Mg/MgBr2/m-DNB  cells  continues  to  be  favora- 
ble.  Optimum  performance  for  A-size  Mg/MgBr2/m- 
DNB  cells  using  Columbia  carbon  was  obtained  from 
cells  using  a  3:1  m-DNB  to  carbon  ratio.  Experimental 
half- cell  potential  discharge  data  show  the  nitropyrimi- 
dine  and  nitrosopyrimidine  derivatives  to  have  a  higher 
cathode  potential  than  their  benzene  analogues.   (Author) 
(See  also  PB  150  583) 


722 


Raytheon  Co. ,  Newton,  Mass  . 
INVESTIGATION  ON  CERAMIC  SEALS  FOR  ELEC- 
TRON TUBES,  by  Austin  H.  King.   Final  rept.  for 
9  Apr  59-31  Mar  60  on  Contract  AF  19(604)5706. 
25  Apr  60,  39p.  AFCRC-TR-60-151 . 
Order  from  LC  mi$3.00,  ph$6.30         PB  150  190 

This  report  includes  a  review  of  the  whole  program 
to  work  out  reliable  methods  for  making  sea^s  for 
evaluation.  Two  types  of  seals  are  needed  in  vacuum 
tubes:  a  ductile  braze  for  sub-assembly  to  accommo- 
date some  mismatch  of  expansion  coefficients  ,  and  a 
reactive  seal  with. suitably  low  vapor  pressure  and 
temperature  for  making  the  final  seal  in  a  vacuum. 
These  requirements  are  met  by  a  copper  braze  to  a 
metallized  ceramic  and  a  reactive  seal  of  Ni-Ti  eu- 
tectic  for  the  final  seal.  Details  for  making  each  type 
of  seal  are  discussed.  Figures  of  tensile  strength  are 
in  doubt  when  derived  from  tests  in  compression  or 
twisting,  or  from  published  values  for  the  ceramics  . 
Measurement  of  seal  strength  is  here  made  by  direct 
tensile  tests  .  This  method  is  applicable  to  the  ceram- 
ics alone  as  well  as  to  the  seals  .  (Author) 

Rensselaer  Polytechnic  Inst.  ,  Troy,  N.  Y. 
A  PRECISION  CONDUCTANCE  BRIDGE  OF  NEW 
DESIGN,  by  George  J.  Janz  and  James  D.  E.  Mclntyre. 
Technical  note  no.   12  on  Contract  AF  49(638)50. 
June  60,   18p.   10  refs.    AFOSR-TN-60-652;  AD-240365. 
Order  from  LC  ml$2,  40,  ph$3.  30  PB  149  436 

A  conductance  bridge  In  which  the  essential  component 
is  a  precision  in^)edance  con^Mrator  and  which  com- 
bines speed,  wide  range,  and  high  accuracy  in  meas- 
urements is  described.    While  fundamentally  similar  in 
design  and  operation  to  the  precision  A.  C.  conductance 
bridges  known  today,  the  present  design  has  the  attrac- 
tive features  of  simplicity  of  construction  from  unitized 
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components  available  on 
use  of  the  "four- leads 
necting  lead  effects  in 
menis.    (Author) 


the  market,  and  provision  for 
i:ell  technique  to  eliminate  con- 
rumote  conductance  measure- 
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This  report  is  concernec 
two  real  impedances 
36,  over  a  wide  band  of 
megacycles,   in  the  VHF 
considered,  called  a  step 
cascaded  lengths  of  tran 
differ  from  each  other  in 
impedance.    Results  of 
a  given  maximum  ripple, 
gives  the  best  wideband 
number  of  sections  for 
sidered.  (Author) 
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with  the  problem  of  matching 
e  ratio  is  large,  for  example, 
requencies,   such  as  65  to  2(^5 
band.    The  matching  device 
transformer,   is  composed  of 
mission  lines  which  may 
length  and  characteristic 

tigation  indicate  that  for 
the  Tchebyscheff  transformer 
ijerformance  with  the  least 
values  of  p  and  VSWR  con- 
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ssion  performance  of  a  full- 
dntenna  transmission  system 


at  35.  3  KMc  was  investigued  theoretically  and  experi- 
mentally.   To  determine  ^  the  performance  of  this 
free  space  transmission  iystem  could  be  improved, 
four  cylindrically  shaped  jaluminum-foil-surfaced  re- 
flectors were  designed,  qonstructed,  and  placed  mid- 
way in  the  transmission  p(ath  so  as  to  effect  a  90'' 
"corner -reflection"  of  a  transmitted  beam,  and  in  so 
doing  to  concentrate  the  b;am  in  order  to  obtain  a 
power  gam  over  straight-  ine  transmission.    At  the 
total  transmission  distances,  IT /X,  2D^/X,  ^rr/X 
(36  ft.,  72  ft.,    144  ft.),  transmission  losses  with  a 
plane  reflector  were  compared  with  the  straight-line 
transmission  losses;  within  meter  accuracy  (±0.  2db. ) 
these  losses  were  measured  as  equal.    Power  gains 
resulting  from  the  use  of  i he  cylindrically  curved  re- 
flectors were  then  measured  as  gains  over  plane  re- 
flector transmission.    Witiin  the  discrete  range  of 
transmission  total  distance,  the  minimum  power  gain 
was  measured  as  2.  8  db.    it  D^/A.    The  maximum 
power  gain  was  measured  as  5.  3  db.  at  4Cr/A.    Em- 
pirical rules  were  made  fcir  estimating  the  gain  pro- 
duced by  the  various  curved  reflectors.    Design 
equations  and  considerations  are  presented  for  the 
construction  of  curval  reflectors. 


Stanford  Electronics  Labi  ,  Stanford  U  ,  Calif 
AN  IMPROVED  ELECTROtYTIC  TANK  FOR  DE- 
SIGNING ELECTRON  GUJ^S,  by  A.   S.  Creason  and 
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25  Jan  60,  43p.  9  refs.  Te<{hmcal  rept.   no.   314-1. 
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This  paper  describes  an4mproved  electrolytic  tank  and 
circuit  for  rapidly  and  conveniently  designing  the  focus 
electrodes  of  the  Pierce  type  of  electron  gun  for  either 
solid  or  hollow  beams.    The  tank  has  glass -epoxy- 
resin  sides  and  a  plate -glass  bottom.   It  lii  rigid  enough 
to  be  supported  without  distortion  on  three  adjustable 
legs  and  light  enough  to  be  portable  within  the  labora- 
tory.   The  potentials  from  a  maximum  of  twenty -four 
probes  along  the  edge  of  the  simulated  electron  beam 
are  measured  by  a  null  method.    To  accommodate  the 
two  beam  boundaries  of  a  hollow -beam  gun,   signals 
from  either  of  two  sets  of  probes  can  be  switched  into 
the  circuit.    To  avoid  undesirable  capacitance  effects, 
the  system  uses  a  high -power,  low-impedence  signal 
source  and  a  high -conductivity  electrolyte. 


Stanford  Electronics  Labs.,   Stanford  U. ,   Calif 
THE  THEORY  OF  TWO  PORTS,   by  J.  G.   Linvill. 
Rept.  on  Contract  Nonr-225(44).    15  Oct  59.   29p. 
4  refs.   Technical  rept.   no.   1505-2. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  149  491 

The  power  gains,  port  immittances,  and  sensitivities 
of  amplification  to  parameter  variation  are  functions 
of  the  two-port  parameters  and  terminating  imped- 
ances.   Expressions  for  these  functions  in  terms  of  the 
common  parameter  types  and  the  terminating  immit- 
tances are  necessary  in  amplifier  design.   It  is  simply 
shown  that  expressions  for  these  functions  in  terms  of 
general  parameters  can  be  written  which  are  appli- 
cable for  any  particular  parameter  type.    Two-port 
network  theory  is  generalized  here  to  treat  the  case  of 
contaminating  signals  due  to  noise,  temperature  varia 
tlon,  or  distortion.    The  form  of  the  present  discussion 
is  definition  of  parameters  which  characterize  the 
generation  of  contaminating  signals  in  the  two-port. 
In  a  subsequent  step  the  transmission  is  considered  of 
the  contaminating  signals  from  their  point  of  origin  to 
the  output  where  they  corrupt  the  desired  signal  being 
transmitted.    In  the  final  step  one  can  select  optimum 
terminating  impedances  which  minimize  corruption  of 
the  desired  signal  by  the  contaminating  ones.  (Author) 


Stanford  Electronics  l^bs  .  ,  Stanford  U  . ,  Calif 
TRANSHORIZON  MEASUREMENT  TECHNIQUES  IN 
RADIO- WAVE  PROPAGATION.  byA.  T.  Water- 
man, Jr.   Rept.  on  Contract  DA  36-039-sc-73151 . 
15  Aug  58,  14p.  Technical  rept.  no.  770-2. 
Order  from  LC  mi$2.40,  ph$3.30         PB  149  405 

In  microwave  transmission  to  distances  well  beyond 
the  horizon,  the  received  signal  generally  exhibits  a 
characteristic  fading.  Measurements  made  on  the  re- 
ceived signal,  in  order  to  be  considered  representa- 
tive, must  be  averaged  over  a  time  interval  long  com- 
pared with  the  period  of  the  slowest  fading  component. 
Alternatively  it  is  possible  to  perform  certain  kinds 
of  measurements  in  a  time  interval  short  relative  to 
the  fastest  fading  components  .   Such  a  measurement 
yields  an  "instantaneous"  picture  of  the  effects  pro- 
duced by  atmospheric  conditions  .  A  critical  type  of 
experiment  involves  the  swinging  of  a  narrow  beam 
in  order  to  resolve  those  signal  components  whose 
phase  interrelationship  determines  the  fading.  This 
report  discusses  the  information  that  can  be  obtained 
by  using  phased-array  techniques  in  radio- wave  prop 
agation  experiments . 
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Stanford  Research  Inst.  ,  Menlo  Park,  Calif. 
RESEARCH  IN  MICROELECTRONICS  USING  ELEC- 
TRON-BEAM-ACTIVATED MACHINING  TECHNIQUES, 
by  Kenneth  R.   Shoulders.    Interim  scientific  rept.  on 
Contract  Nonr- 2 887 (00).    Sep  60,  216p.   85  refs.   SRI' 
"Voj.    2863. 
0.  ler  from  OTS  $3.  50  PB  171  027 

Invesii^'ations  into  methods  for  obtaining  electronic  data 
processi  .?  systems  of  biological  complexity  indicate  the 
feasibility  of  using  over  lOll  one-micron- sized  active 
elements  in  a  one-cubic- inch  machine.    An  active  ele- 
ment based  upon  the  quantum  mechanical  tunneling  of 
electrons  from  a  metal  into  high  vacuum  is  proposed 
that  has  an  estimated  switching  time  of  10-10  seconds; 
couples  well  to  similar  and  accessory  components; 
promises  immunity  to  temperature  variations;  and  seem^ 
adaptable  to  self-forming  manufacturing  methods  giving 
component  uniformity.    Light  detectors  and  generators 
and  electrostatically  operated  electromechanical  de- 
vices such  as  relays  and  filters  seem  to  fulfill  the  re- 
quirements for  accessory  components  so  that  all  elec- 
tronic functions  could  be  accomplished  with  this  micro- 
electronic system;  in  addition,  a  micro  document  sys- 
tem would  allow  permanently  stored  data  to  be  retrieved 
at  a  10^0  bit -per -second  rate.    A  micromachining 
method  for  fabricating  film  materials  is  presented  in 
which  an  electron  beam  is  used  to  form  a  chemically  re- 
sistant film  on  the  material  being  machined,  which  is 
subsequently  etched  in  vacuum  by  a  molecular  beam. 
This  high-speed  process  has  resolution  capabilities  ctf 
several  hundred  angstrom  units;  can  process  electrcMi- 
ically  clean  materials  with  minimum  contamination; 
and  may  ultimately  be  suited  for  the  economical  pro- 
duction of  one -cubic -inch  data  processing  systems 
havinc:  10^^  active  components.    (Author) 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
ROLTNDED  CORNERS  IN  MICROWAVE  HIGH-POWER 
FILTERS  AND  COMPONENTS,  by  Seymour  B.   Cohn. 
Technical  note  no.   1  on  Contract  AF  30(602)1998. 
June60,  41p.    13  refs.   RADC-TN-60-148. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB  149  983 

Various  high-power  filter  configurations  of  importance 
are  described,  and  the  structural  corners  at  which 
electric-field  concentrations  occur  are  pointed  out.  A 
number  of  simplified  geometries  are  then  shown  that 
can  represent  the  essential  portions  of  the  practical 
structures  with  sufficient  accuracy  for  ordinary  pur- 
poses.   Formulas  and  graphs  for  these  simplified 
geometries  are  presented  that  give  the  ratio  of  the 
n^.aximum  electric  field  strength  on  the  boundary  to  a 
uniform  reference  field  strength  at  a  point  sufficiently 
removed  from  the  comer.    In  some  cases  the  boundary 
shape  is  derived  such  that  the  electric  field  strength 
along  the  curve  is  constant.    These  constant-field- 
strength  boundaries  are  optimum  shapes  from  the 
standtxjint  of  ixawer-handling  abilitv. 


Stewart-Warner  Electronics  Corp.,  Chicago,   111. 
SYSTEM  STUDY  OF  ATC  INTERROGATION  PATH 
SIDE- LOBE  SUPPRESSION  TECHNIQUES.  Final  rept. 
on  Contract  NOas -56- 1013-d.  [1959]  96p.   14  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  148  641 

This  is  an  engineering  study  and  investigation  leading 
to  the  development  erf  an  interrogation  path  side-lobe 


suppression  system  for  use  with  the  Common  System 
Air  Traffic  Control  Radar  Beacon  System.    The  three 
pulse  system  is  proposed  whereby  the  ground  antenna 
is  fed  through  a  magic  T  connection  so  that  the  interro- 
gation pattern  is  normal  while  the  reference  pattern 
which  covers  the  side-lobe  region  has  a  notch  in  the 
forward  direction.    A  system  of  pulse  spacing  for 
suppression  is  worked  out  so  that  suppression  of  trans- 
ponders in  the  side-lobe  region  is  accomplished  with 
no  modification  to  the  airborne  transponders  now  in 
use. 


Technical  Development  Center,   Federal  Aviation 

Agency,  Indianapolis,   Ind. 
THE  NAVY  ELECTRONICS  LABORATORY  PILLBOX 
ANTENNA  AND  TTS  EFFECT  UPON  ATC  RADAR 
BEACON  INTERROGATION,  by  Joseph  E.  Herrmann,  Jr 
Owen  E.  Mclntire,  and  Kenneth  Wise.   Aug  58,   22p. 
2  refs.  Technical  development  rept.   no.   361. 
Order  from  LC  mi$2.  70,   ph$4.  80  PB  147  942 

The  NEL  Fox  II  pillbox  antenna  is  an  advancement  in 
the  state-of-the-art  because  the  side  lobes  of  the  ra- 
diation pattern  are  of  very  low  level.    The  evaluation 
program  was  concentrated  on  a  determination  of  the 
effects  that  such  an  antenna  would  have  on  transponder 
interrogation.    The  results  of  the  tests  clearly  indicate 
that  very  little  improvement  in  system  interrogation 
characteristics  can  be  gained  by  use  of  an  antenna  hav- 
ing very  low  side  lobes  at  installations  where  reflec- 
tions are  equal  to,  or  greater  than,  those  near  TDC. 
Reflected  main -lobe  signals  cancelled  the  interrogation 
duty-cycle  improvements  which  were  expected.    It  is 
felt  that  a  significant  improvement  could  be  obtained 
at  better  sites.    However,   results  of  site  surveys  com- 
pleted at  some  of  the  major  airports  indicate  that  little 
if  any,   improvement  can  be  expected.  (Author) 


Technical  Development  Center  [Federal  Aviation 

Agency]  Indianapwlis,  Ind. 
A  STUDY  OF  THE  AIR  TRAFFIC  CONTROL   RADAR 
BEACON  SYSTEM  CHARACTERISTICS,  by  Joseph  E. 
Herrmann,  Jr.  Oct  57,  57p.   3  refs.  Technical  develop 
ment  rept.   no.   329. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  147  941 

All  data  presei.red  is  based  on  the  premise  that  this 
system  must  be  compatible  with  the  military  beacon 
system  and  discussions  are  limited  to  those  character- 
istics that  can  be  changed  without  affecting  the  feature 
of  compatibility.    Nominal  operating  frequencies,  trans 
mitted  powers,  pulse  lengths,  and  pulse  sjjacing  are 
acpepted  as  basic  system  requirements.  (Author) 


Technische  Hochschule,  Munich  (West  Germany). 
WAVE  PROPAGATION  IN  A  PLA9^A  CABLE  WITH 
AN  IMPRESSED  LONGITUDINAL  MAGNETIC  FIELD, 
by  H.   Riedel  and  J.   Thelen.    Technical  final  rept.  for 
1  Apr  59-31  Mar  60  on  Contract  AF  61(0.52)79.   1960, 
84p.   13  refs;   AD-241  29H. 
Order  from  LC  mi $4. 80,  ph$13.  80  PB  150  247 

A  comparison  between  theory  and  experiment  brings 
the  following  final  results:   In  contrary  to  theory  the 
upper  propagation  limit  of  the  forward  wave  is  dis- 
placed by  strong  magnetic  fields  (Q  >^)  to  values  of 
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frequency  greater  than  plasma  frequency,  nearly  up  to 
the  gyro  frequency.    Apart  from  that  at  least  a  qualita- 
tively good  correlation  with  theory  is  obtained  in  both 
cases:  forward  wave  aiid  backward  wave. 


aiid 


Willow  Run  Labs  .  .  U    of  Michigan,  Ann  Arbor 
ELECTRON- NUCLEAR  INTERACTION  IN  RUBY 
AND  ITS  EFFECT  0N|  THE   RUBY  MASER,  by 
George  Makhov,  Robert  Terhune  and  others  .   Memo, 
on  Project  Michigan,  Ci)ntract  DA  36-039-sc-788Ol 
July  60,  lOp.  5refs.  2<K)0-175-R. 
Order  from  LC  mi  J  1.8t).  ph$  1.80         PB  149  456 

It  has  t^en  found  that  c|anges  in  the  polarization  of 
the  \\^'  and  Cr^^^  nuclei  in  ruby  affect  markedly  the 
absorption  or  emission  lof  microwave  power  associ- 
ated with  the  electron-spin  resonance  of  the  Cr***ion. 
This  effect  has  been  us^  to  observe  weak  nuclear 
resonances  and  to  change  markedly  the  operating  char 
acteristics  of  the  maseij.   (Author) 


Ordnance,  Missiles^  and  Satellite  Vehlcl 
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Air  Proving  Ground  Cetiter,  Eglin  AFB,  Fla. 
A  DISCUSSION  OF  TWO  METHODS  OF  COMPUTING 
A  FINDING  EPHEMERI$  FOR  A  CLOSE  EARTH 
SATELLITE,  by  P.  M.  Pitzpatrick  and  G.  B.  Findley. 
May  60.  36p.   10  refs.    APGC-TN-60-23;  AD-237  628. 
Order  from  LC  mi$3.  00^  ph$6.  30  PB  148  096 

The  instantaneous  position  of  an  artificial  earth 
satellite  is  known  when  its  altitude  above  the  earth's 
surface  and  its  geographical  latitude  and  longitude  are 
determined.   Two  procedures  for  computing  a  finding 
ephemeris  are  discusse^:  (1)  use  of  the  well-known 
relations  of  celestial  mechanics  to  determine  the  geo- 
centric equatorial  rectangular  coordinates,  and  (2)  use 
of  less  familiar  vectorial  elerjj6nts  to  derive  similar 
results.   Both  methods  should  be  useful  for  predicting 
satellite  positions  during  a  period  of  a  few  days  fol- 
lowing a  satellite  fix.   Tlie  orbital  elements  are  con- 
sidered to  be  constant  except  for  secular  variations  in 
the  longitude  of  the  node  and  the  argument  of  the 
perigee  arising  from  the  oblateness  of  the  earth.   The 
two  methods  were  used  to  compute  sub- satellite 
latitudes  and  longitudes.    Results  of  these  computa- 
tions are  presented.   (Aufhor) 


Air  Proving  Ground  Center,  Eglin  AFB,  Fla 
HYPERVELOCITY  IMPAqT  FACILITY.   LIGHT-GAS 


PROJECTOR.   Mar  60,   24|> 

AD-235  295. 

Order  from  LC  mi$2.  70, 


4  refs.   APGC-TN-60-22; 


ph$4.  80 


PB   147  817 


A  review  of  the  Air  Proviilg  Ground  Center's  new  hy- 
pervelocity  projector  and  impact  facility  is  presented 
pictorially.    At  present  veaocities  of  greater  than 
15,  000  fps  are  obtainable  jat  simulated  altitudes  up  to 
100,  000  ft.    Cameras  opeiiating  at  speeds  from 
1.  200,  000  to  2.  400,  000  f names  per  second  record  the 
impact  data.    E)evelopmen«  of  the  facility  is  continuing. 
An  improved  projector  which  will  provide  higher  ve- 
locities is  being  fabricate4.    Equipment  to  accurately 
record  these  high  velocities  and  the  impact  results  is 
currently  in  the  testing  st^ge.  (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth,  N.  J. 
EVALUATION  OF  BALLOON  CONDITIONER  FOR 
ARTILLERY,  by  Ruth  M.  Welt.    15  Oct  59,   Up. 
2  refs.    USASRDL  Technicalrept.  2074;  AD- 228  447 
Order  from  LC  nii$2. 40,  ph$3.  30  PB  147  826 

A  simple,  improved  method  of  preconditioning  mete- 
orological balloons  under  field  conditions  is  required 
for  artillary  use.    Laboratory  and  flight  tests  were 
preformed  which  compared  balloons  preconditioned  by 
the  standard  hot  water  method  with  balloons  precondi- 
tioned by  pressure  cooker,  steam  generator,  and 
heating  mSntle  method.    Results  almost  as  good  as 
with  hot  water  were  given  by  use  of  the  heating  mantle 
(dry  heat)  and  it  was  recommended  for  field  test  by 
the  Anillery  Board.   Maximum  design  performance  of 
a  particular  balloon  still  requires  the  use  of  hot  water 
for  preconditioning.   (Author) 


Army  Signal  Research  and  Development  Lab.  , 

Fort  Monmouth,  N.  J. 
VARIABILITY  OF  BALLISTIC  DENSITY  AND  BALLIS- 
TIC DENSITY  DEPARTURE  TABLES,  by  Marvin 
Lowenthal.    10  Nov  59,   12p.  5  refs.  USASRDL  Tech- 
nical rept.  2079. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  827 

Based  on  a  series  of  firings  conducted  at  Fort  Sill, 
Oklahoma,  in  April  1958,  temporal  and  spatial  varia- 
tions of  ballistic  density  were  i/ivestigated  for  periods 
up  to  six  hours  and  distances  up  to  500  miles.    Com- 
parisons of  these  data  with  the  Ballistic  Density  De- 
parture Tables  permit  a  listing  of  the  various  sources 
of  ballistic  density  in  order  of  preference.    It  is  con- 
cluded that  the  density  departure  tables  should  be  used 
only  as  a  backup  system  when  other  meteorological 
data  are  unavailable.    (Author). 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 
Md. 

ADVANCES  IN  THE  DYNAMIC  ANALYSIS  OF 
RANGE  DATA,  by  Charles  H.  Murphy.    May  60,  40p. 
12  refs.    Memo.  rept.  no.  1270;  AD- 239  402.  ^ 

Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  091 

The  usual  analysis  of  the  dynamics  of  motion  of  a 
missile  fired  in  a  ballistic  range  is  limited  to  sym- 
metric missiles  with  constant  mass.    This  analysis 
was  extended  by  J.  D.  Nicolaides  (AD- 26  405)  to  cover 
the  motion  of  a  symmetric  missile  with  misaligned 
lifting  surfaces  and  a  constant  roll  rate.   Three  addi- 
tional extensions  to  the  analysis  of  pitching  and  yawing 
motions  are  described:  (1)  motion  of  a  burning  rocket; 
(2)  motion  of  a  slightly  asymmetric  missile  with  vary- 
ing roll  rate;  and  (3)  maion  of  missile  with  nonlinear 
aerodynamic  moments.   These  extensions  are  each 
illustrated  with  actual  experimental  data.    (Author) 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 
Md. 

BRL  SHOCK  TUBE  TESTS  OF  AN  AIR  FORCE  -  PAN 
AMERICAN  AIRWAYS  SELF-RECORDING.   PRESSURE- 
TIME  GAGE,  by  Charles  H.  Hoover.  June  60,   24p. 
1  ref.  Memo.   rept.   no.    1276;  AD-240  397. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  092 


Pan-American  Airways  built  self-recording  mechanical 
pressure -time  gages  similar  to  gages  employed  ex- 
tensively by  the  Ballistic  Research  Laboratories.  The 
PAA  gages  are  used  to  determine  shock -wave  over- 
pressures from  accidental  explosions  of  missile  and 
space  vehicle  propulsion  units.    A  gage  was  sent  to 
Aberdeen  for  dynamic  testing  in  the  BRL  24"  Shock 
Tube.    This  report  gives  the  results  of  this  test  and  a 
comparison  of  the  records  from  the  PAA  gage  with 
those  from  an  electronic  standard  gage.    TTie  Pan- 
American  gage  compares  favorably  with  the  standard 
gage  and  with  results  from  the  similar  BRL  gage. 
(Author) 


Bureau  of  [Naval  Weapons]  Washington,  D.  C. 
PERT  SUMMARY   REPORT,    PHASE  2.    Rept.  on 
Project  Pert.    [1960]  239p. 
Order  from  LC  mi$10.  20,  ph$36.  30  PB  150  672 

This  report  released  for  sale  to  the  public  12  Oct  60. 

The  project  was  directed  to  the  research  and  develop- 
ment of  improved  methods  for  the  planning  and  control 
of  the  complex  and  far-reaching  program  developing  the 
Fleet  Ballistic  Missile  (FBM).    This  phase  of  the  project 
has  been  essentially  the  development  of  detail  proce- 
dures and  mechanics,  the -modification  of  concept  as  ex- 
perience has  proved  advisable,  and  the   "prove  out "  ap- 
plication of  the  method  in  several  important  areas  of 
the  FBM  program. 


Convair,  San  Diego,  Calif. 
EFFECTS  OF  SATELLITES  ON  THE  IONOSPHERE, 
by  S.  Rand  and  R.  A.  Pappert.    Rept.  on  Contract 
Nonr- 2683(00).    1  Oct  59,   176p.  45  refs.   ZPh-(024  - 
026,  028,  038-M,  046,  and  050-M);  AD- 233  351. 
Order  from  LC  mi$8. 10,  ph$27.  30  PB  149  875 

Contents: 

Structure  of  the  Satellite  Wake,  ZPh-028 
Damping  of  the  Satellite  Wake,  ZPh-040 
Application  of  Bohm-Pines  Theory  to  Plasma  Motion, 

ZPh-026 
Wake  Structure  for  Highly  Supersonic  Flow,  ZPh- 038-M 
Non- Linear  Plasma  Effect,  ZPh-050-M 
Magnetic  Drag  on  Small  Satellites,  ZPh-024 
Charge  Excitation  of  Plasma  Motion  in  a  Magnetic 

Field.  ZPh- 025 
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Convair,  San  Diego,  Calif. 
[PHYSICS  RESEARCH  DIRECTED  TOWARD  THE 
ULTIMATE  DEVELOPMENT  OF  A  DEFENSE  SYSTEM 
AGAINST  BALLISTIC  MISSILES].    Scientific  rept. 
no.  3,   1  Dec  59-1  June  60,  on  Contract  AF  19(604)5554, 
ARPA  Order  no.    116-60;  Scientific  rept.   no.  2, 
1  Dec  59-1  June  60,  on  Contract  DA  04- 495 -  OR  D- 1660, 
ARPA  Order  no.   39-59.    30  June  60,  342p.  95  refs. 
ZPh-062. 
Order  from  LC  mi$ll.  10,  ph$53.  10  PB  149  566 

Physics  research  directed  toward  the  ultimate  develop- 
ment of  a  defense  system  against  ballistic  missiles. 
The  work  has  been  subdivided  into  three  parts:  (1)  launch 
phase,  (2)  mid-course  (with  a  further  breakdown  into 
experimental  and  theoretical)  and  (3)  re-entry.    De- 
tailed discussions  of  the  relationship  between  the 


various  investigations  and  ballistic  missile  defense 
from  the  scientific  standpoint  are  given  at  the  begin- 
ning of  each  section. 


Diamond  Ordnance  Fuze  Labs. ,  Washington,  D.  C. 
A  MISSILE -AIRCRAFT  ENCOUNTER  SIMULATOR 
WITH  TYPICAL  APPLICATIONS,  by  Richard  F.     - 
Butler.    21  Dec  59,  4lp.  12  refs.   TR-757; 
AD- 233  965. 
Order  from  LC  nii$3.30,  ph$7.80  PB  147  794 

The  DOFL-developed  encounter  simulator  is  used  as 
an  aid  in  estimating  fuzing  and  burst  points  for  fixed- 
angle  fuzed  missiles  used  against  various  targets. 
With  the  methods  developed  herein,  the  simulator  can 
be  used  to  (1)  evaluate  the  effectiveness  of  fuze -war- 
head systems  against  arbitrary  targets  by  analyzing 
data  from  operational  missile  test  flights  and  (2) 
estimate  optimum  fuze-warhead  parameters  needed 
for  proposed  systems  to  achieve  the  desired  effective- 
ness.  Three  techniques  are  discussed  for  finding 
points  of  intersection  of  the  light  beam,  that  repre- 
sents the  fuze-antenna  beam  or  the  warhead  lethal 
pattern,  with  a  target  model. 


Diamond  Ordnance  Fuze  Labs. ,  Washington,   D.  C. 
SUMMARY  OF  HEAT-POWDER  CALORIMETRY,   by 
Raymond  H.   Comyn  and  Ira  R.  Marcus.    1  Aug  60,   22p 
9  refs.  Technical  rept.  TR-862. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  149  421 

This  report  summarizes  DOFL  investigations  in  the 
calorimetry  of  gasless  pyrotechnic  mixtures  which 
have  been  published  previously  in  separate  reports. 
These  papers  outline  the  development  of  two  instru- 
ments: the  DOFL  quality  control  calorimeter  for  pro- 
duction use;  and  the  DOFL  microcalorimeter  for  re- 
search studies.    The  production  calorimeter  may  be 
used  for  measuring  heat  inputs  between  800  and  1200 
cal  with  a  precision  of  iO.  32  percent.    The  micro- 
calorimeter  has  an  accuracy  of  about  1  percent  and 
may  be  used  for  measuring  heat  inputs  of  100  to  300 
cal  at  ambient  temperatures  between  -65'^F  and+1650F 
(Author) 


Feltman  Research  Labs.,  Picatinny  Arsenal,  Dover, 

N.J. 
INFLUENCE  OF  SILVER  COATINGS  ON  IGNITION 
BEHAVIOR  OF  COLLOIDAL  LEAD  AZIDE,  by  Bruno 
Reitzner.   Aug  60,  14p.  5  refs.   Technicalrept. 
FRL  TR-2. 
Order  from  LC  mi$ 2.40,  ph$ 3.  30  PB  148  915 

Colloidal  Q-lead  azide  was  coated  with  small  amounts 
of  silver  (0.  25  -  10.  0  atom  %).   The  coatings  were 
applied  by  reducing  silver  nitrate  with  hydrazine  hy- 
drate in  a  methanol -water  solution  in  which  lead  azide 
was  suspended.   The  metallic  silver  was  found  to  be 
predominantly  located  near  the  edges  of  smaller  or 
irregularly  shaped  lead  azide  crystals.   Ignition  tests 
run  between  351^0  and  4110C  gave  ignition  times 
ranging  from  infinity  to  0.035  second.    Coating  the 
material  with  1  atom  %  of  silver  reduced  its  ignition 
times  by  as  much  as  60%.   However,  the  ignition  times 
of  material  coated  with  10  atom  %  at  silver  were  up  to 
1.5  times  as  hig^  as  those  of  the  uncoated  material. 


727 


The  apparent  activation  ebergies,  E*.  were  calculated 
from  the  Semenov  equation  at  temperatures  ranging 
from  3770  to  3890C.    Deviations  from  the  Semenov 
equation  were  found  at  both  higher  and  lower  tempera- 
tures.  £•  for  the  uncoated  lead  azide  was  found  to  be 
132  1  10  kcal/mole.    Values  of  1201  10  kcal/mole  and 
138  I  5  kcal/mole  were  found  for  materials  coated 
with  1  atom  %  and  10  atom  %  at  silver,  respectively. 
The  increase  in  thermal  sensitivity  of  the  material 
coated  with  about  1  atom  %  silver  is  explained  as  due 
ic  aaion  of  t|e  silver.   (Author) 


to  the  catalytic 


Frankford  Arsenal,  Philadelphia,  Pa 
RATE  OF  FIRE  IN  RECQILLESS  RIFLES,  by 
R.Boritz.   Sep  59,  26p.  b^efs.   Memo.  rept.  M60- 3-1 
Order  from  LC  mi$2.70,  J)h$4.80  PB  148  661 

A  method  for  the  calculation  of  rate  of  fire  for  recoil- 
less  weapons  is  described.    Rate  of  fire  limitations  in 
recoiUess  rifles  are  a  result  of  degradation  of  mate- 
rial strength  with  increase  of  temperature.    Based  on 
this,  it  is  possible  to  calculate  maximum  permissible 
sustained  rates  of  fire.   T^e  calculation  of  average 
system  temperatures  after  firing  a  specified  number 
of  rounds,  at  specified  tim(BS,  with  specified  external 
conditions,  is  presented  for  several  different  assump- 
tions.  Cooling  methods  ar^   ' 
calculations  are  presented, 


discussed  and  sample 


Frankford  Arsenal.  Philadelphia,  Pa  | 

ULTRASONIC  INSPECTIONOF  EXPERIMENTAL  ALU- 
MINUM ARMOR  PLATE,  b^  Helen  Smolen.  26  Aug  59, 
24p.   5  refs.   Test  rept.   T60- 1  - 1 ;  AD  229  500. 
Order  from  LC  mi|2.  70.  pi $4.  80  PB  150  305 

Ultrasonic  tests  were  performed  to  locate  areas  yield- 
ing gradients  of  ultrasonic  response  in  experimental 
aluminum  armor  plate.    Representative  areas  were 
subjected  to  tensile  impact  and  metal lographic  tests. 
Because  it  is  difficult  to  determine  precisely  which 
portion  of  a  given  volume  mpy  introduce  the  ultrasonic 
gradients  observed,  no  conqlusion  could  be  drawn  as 
to  the  ability  of  ultrasonics  ^o  detect  structural  devia- 
tions other  than  comparatively  gross  discrete  flaws. 
Armor  plate,  portions  of  wh(ich  had  been  subjected  to 
ballistic  test,  were  examined  to  determine  the  rela- 
tionship between  ballistic  te$t  results  and  ultrasonic 
response.    The  average  percentage  of  noise  level, 
which  was  characteristic  of  each  plate,  did  not  corre- 
late with  ballistic  test  results,  in  that  a  ballistically 
good  plate  appeared  to  be  as  likely  to  yield  a  high  av- 
erage noise  level  as  a  ballistically  bad  plate.    No  edge 
cracks  were  located  in  the  many  plates  examined  dur- 
ing the  course  of  this  program.    However,   results  ob- 
tained under  an  earlier  study  indicate  that  this  type  of 
flaw  IS  easily  detected  ultra$onically.  as  are  other 
comparatively  gross  flaws.    Standard  immersion    tech- 
niques introduced  problems  l^hich  may  be  overcome  by 
use  of  a  modified  immersion       " 
scribed.    (Author). 


technique  which  is  de- 
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General  Electric  Co. ,  Schenectady,  N.  Y 
DISPERSION  OF  THE  HERMES  A3  MISSILE- 
RANGE  ERRORS  DUE  TO  VARIATION  IN  POSITION 
AND  VELOCITY  AT  THE  END  OF  CONTROL,  by 
R.  F.  Drenick.  Rept.  on  Project  Hermes  fconiract 
DA  30-115-ORD-23].   30  Aug  48,  declassified 
17  Nov  58,  34p.  2  refs.   Rept.  no.  55263. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  149  466 

The  Hermes  A3  missile  is  a  surface-to-surface 
missile,   subject  to  very  stringent  requirements  con- 
cerning the  accuracy  of  hitting.    These  requirements 
suggested  a  study  of  all  factors  which  might,   in  the 
absence  of  proper  control,  produce  impact  errors, 
and  of  possible  means  of  reducing  these  errors.  An 
account  is  given  in  this  report  of  the  range  errors 
which  would  result  if  the  missile  position  or  velocity 
have  deviated  from  the  desired  standard  at  the  time 
at  which  guidance  is  discontinued.    The  conclusion  is 
reached  that  control  principles  similar  to  those  of  the 
German  V-2  in  which  control  ceases  at  some  time 
before  impact,  are  not  likely  to  insure  the  specified 
accuracy.    The  methods  of  differential  corrections 
are  generalized  in  this  report  from  the  form  which 
they  take  in  conventional  ballistics  to  that  form  which 
would  apply  to  guided  missile  ballistics.    (Author) 


General  Electric  Co.  ,  Schenectady.  N.   Y 
GROUND  VIBRATION  TESTS  OF  THE  HERMES  Al 
TEST  VEHICLE,  by  E.  A.   Zeitlin.    Rept.  on  Project 
Hermes  [Contract  DA  30-115-ORD-23J.    27  Apr  49 
47p.  5  refs.    Rept.   no.  55276. 
Order  from  LC  mi  $3.  30,  ph$7.  80  PB  149  469 

The  object  of  the  vibration  tests  was  to  determine  the 
natural  frequencies,  the  vibration  characteristics,  and 
the  location  of  the  nodal  lines  for  the  significant  modes 
of  vibration  of  the  main  airframe  components  of  the 
Hermes  Al  test  vehicle.    The  information  has  been 
used  in  (a)  flutter  analy8es,(b)  calculations  of  torsional 
divergence,  (c)  study  of  possible  coupling  between  os- 
cillations of  the  main  airframe  components,  (d)  in- 
vestigation of  possible  coupling  action  between  control, 
guidance,  and  structural  components  of  the  missile 
viewed  as  an  elastic  body. 


[General  Electric  Co. ,  Schenectady,  N.  Y.  1 
HERMES  A-1.    A.  MOTORS.    B.   PROPULSION. 
C.  CONTROU    D.  AERODYNAMICS.   E.  GUIDANCE. 
F.  SCHEDULE.   Rept.  on  [Contract  DA  30-1 15-ORD- 
23J.  [1949]  declassified  28  May  58,   14p.  ProJ.  Hermes 
A-1  Motors  rept.  62. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  463 

General  Electric  Co. ,  Schenectady,  N    Y 
THE  HERMES  A- 3  FLIGHT  SIMULATOR,  by 
N.   M.  Bengston.    Rept.  on  Project  Hermes  [Contract 
DA30-115-ORD-23].    July  49,  declassified  17 Mar 58, 
22p.   Technical  Information  Series  R49A0525 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  149  471 

The  50,000:1  variation  in  dynamic  pressure  imposed 
by  the  Hermes  A- 3  trajectory  creates  particular  prob- 
lems in  design  of  autopiloi  and  means  for  testing  it 
An  electrical  integrator  type  of  analogue  computer  has 
been  designed  to  simulate  the  missile  equations.   Actual 
components  complete  the  remainder  of  the  flight  simu 
latlon  loops.    (Author) 


General  Electric  Co.  ,  Schenectady,  N.  Y. 
UPWASH  FIELD  INDUCED  BY  THE  HERMES  B-I 
WING  AT  SEVERAL  MACH  NUMBERS,  by 
H.   R.   Koenig.    Rept.  on  Proj.    Hermes,  Contract 
[DA  30-115-ORD-23].    Dec  50.  declassified  17  Mar  58. 
I6p.  4  refs.    Technical  Information  Series' rept.   no! 
R50A0525. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  205 

The  upwash  field  induced  by  the  B-1  wing  is  presented 
for  several  Mach  numbers.    Since  the  purpose  of  this 
study  was  to  determine  the  effect  of  upwash  on  the  tail 
fin  performance,  the  upwash  field  is  plotted  in  the 
plane  perpendicular  to  the  free  stream  direction  and 
passing  through  the  leading  edge  of  the  rail  fins. 
(Author) 


General  Electric  Co.  ,  Syracuse,  N.   Y. 
S-BAND  ATTENUATION  IN  THE  OXYGEN- ALCOHOL 
ROCKET  MOTOR,  by  R.  H.   Morrison.    Rept.  on  Proj. 
Hermes,  Contract  [DA  30-115-ORD-23]  June  50,  de- 
classified 17  Mar  58.    46p.   8  refs.    Technical  Informa- 
tion Series  rept.   no,   R49A0535. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  203 

The  attenuation  of  an  S-band  beam  through  the  flame  of 
a  16,000-pound  thrust  oxygen -alcohol  motor  (Hermes 
A-1  missile)  was  measured.    No  average  attenuation 
was  measured;  there  were  transient  attenuations  of  the 
order  of  20  db  at  the  start  and  shut  down  and  random 
transient  attenuations  of  5-10  db  during  smooth  burning 
period.    Some  noise  attenuation  showed  on  the  records. 
(Author) 


Hughes  Aircraft  Co. ,  Culver  City,  Calif. 
DISPLAY  AND  CONTROL  REQUIREMENTS  FOR 
MANNED  SPACE  FLIGHT,  by  Charles  O.   Hopkins, 
Ctonald  K.   Bauerschrridt,  and  M.  J.  Anderson.   Rept. 
)n  Human  Performance  in  Advanced  Systems,  Contract 
AF  33(616)6033.    Apr  60,   217p.    175  refs.  WADD 
Technical  rept.  60-197. 
Order  from  OTS  $3.  50  PB  161  987 

A  study  was  made  of  the  display  and  control  require- 
ments for  a  manned  orbital  vehicleof  the  "space-ferry" 
type.    The  mission  included  ground  launch,   rendezvous 
with  a  satellite  station  already  in  orbit,   re-entry  into 
the  earth's  atmosphere,  and  landing  at  a  selected  base 
on  earth.    Display  and  control  requirements  were  de- 
termined for  vehicle  attitude  control  while  in  orbit, 
orbital  plane  change,  minimum  energy  transfer  be- 
tween circular  orbits  at  different  altitudes,  and  de- 
orbit  for  re-entry  into  the  earth's  atm.osphere.    Dis- 
plays, controls,  and  control  panels  were  designed  to 
meet  these  requirements.    Representations  of  these 
displays  and  controls  were  constructed  and  incorpo- 
rated into  full-scale  mockups  of  cockpits  for  two 
alternate  display  and  control  systems.  (Author) 

Institute  of  Metals  and  Explosives  Research, 

U.  of  Utah.   Salt  Lake  City. 
FRAMING  CAMERA  OBSERVATIONS  OF  ULTRA- 
HIGH VELOCITY  PENETRATION  IN  TRANSPARENT 
TARGETS  AND  A  MECHANISM   FOR  CRATER   EX- 
PANSION,  by  R.   W.   Bartlett  and  R.   T.   Keyes.    Rept. 
on  Contract  AF  18(603)100.    31  Mar  60,  21p.  5  refs. 
AFOSR-TN-60-851. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  150  167 


A  mechanism  of  cratering  in  metal  targets  impacted  by 
shaped  charge  jets  in  which  the  hole  diameter  is  ex- 
pressed as  a  function  of  striking  velocity  jet  diameter, 
densitltes  of  target  and  jet,  and  the  yield  strength  of 
the  target  is  presented  and  compared  with  measured 
hole  diameters  in  several  different  metals  struck  by 
iron,  copper  and  aluminum  jets  at  various  velocities. 
The  same  mechanism  is  expanded  to  account  for  the 
dynamics  of  crater  formation,  i.  e.  ,  the  lateral  rate  of 
expansion  of  the  crater.    Theoretical  curves  are  com- 
pared with  experimental  results  obtained  by  means  of 
microsecond  framing  camera  techniques  for  steel  jets 
penetrating  several  transparent  substances  of  different 
densities.    Some  additional  results  pertaining  to  vapor- 
ization in  ultra-high  velocity  impact  also  are  given. 
(Author) 


Naval  Ordnance  Lab. ,  Corona,  Calif. 
PRIMARY  FACTORS  THAT  AFFECT  THE  DESIGN 
OF  GUIDED  MISSILE  FUZING  SYSTEMS,  by 
K.  A.  Van  Orsdel.  8  July  60,   I6p.  NAVWEPS  rept. 
5953;  NOLO  rept.  452. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  149  794 

The  primary  faaors  that  must  be  taken  into  consider- 
ation preparatory  to  designing  any  guided  missile 
fuzing  system  or  fuze  ccmiponent  are  listed  in  outline 
form.    Main  categories  of  factors  affecting  missile 
fuze  design  are;  Weapon  System  General  Require- 
ments, Tactical  Conditions,  Target  Characteristics, 
Missile  Characteristics,  Warhead  Characteristics, 
and  Weapon  System  Logistics  and  Field  Operation. 
Several  factors  are  listed  under  each  category. 
(Author) 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
COMPOSITE  PROPELLANT  PROCESSING.   PLASTIC 
MANDREL  FABRICATION.    1  July  59,  15p.  NOTS 
TP2307. 
Order  from  LC  mi$2.40,  ph$3.30  PB  150  290 

Strong,  lightweight  plastic  mandrels  can  be  fabricated 
frcwn  aluminum-filled  epoxy  resins  very  economically 
and  in  a  very  short  time.   These  plastic  mandrels  are 
accurate  reproduaions  of  aluminum  or  wooden 
mandrels . 


Naval  Ordnance  Test  Station,  China  Lake,  Calif. 
INTERVAL  TIMER  MARK  5  MOD  1;  LATIN- 
SEQUENCE  ENVIRONMENT  TEST  FOR  QUALITY 
ASSURANCE  AND  IMPROVEMENT,  byK.  G.  Clemans 
and  R.  E.  Crescenti.   6  May  59.   NOTS  TP  2254; 
NAVORDrept.  6554. 
Order  from  LC  mi$ 3.90,  ph$l 0.80         PB  149  530 

Th.  i  report  presents  a  logical,  inexpensive,  yet 
comprehensive,  method  of  qualification  testing  with 
application  to  the  Mk  5  Mod  1  Interval  Timer.   Quali- 
fication testing  of  this  type  has  general  application  in 
development  as  well  as  procurement  programs  where 
the  test  conditions  imposed  are  presumed  non- 
destructive.  (Author) 
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Naval  Weapons  LaU  ,  Dahlgren,  Va. 
EVALUATION  OF  BI^OW-OUT  PIPE  SYSTEMS  FOR 
USE  ON  TERRIER  MISSILE  SHIPS,  by  A.   C.   Samuels 
11  Aug  60.  49p.    1  ref.   NWL  rept.   no.   1714. 
Order  from  LC  mi$3|  30.  ph$7.  80  PB  150  276 

I 
The  Naval  Weapons  laboratory  has  conducted  two 
blow-out  pipe  tests  to  determine  the  structural  ade- 
quacy of  the  closed  b|ow-out  pipe  system  installed  in 
check-out  areas  of  DLG-9  class  TERRIER  missile 
ships  and  to  determine  the  feasibility  of  replacing  the 
portable  section  of  blt)w-out  pipe  by  an  inlet  funnel  in- 
stalled on  the  bulkhead  in  check-out  areas  on  prc^wsed 
DLG-16  and  DLG(N)-?5  class  TERRIER  missile  ships. 
These  tests  were  conducted  during  the  period  from 
5  May  1960  to  13  May  1960  using  TERRIER  BT-3  sus- 
tamers.    The  results  Of  the  two  tests  indicate  that  the 
closed  system  as  use4  on  the  DLG-9  class  ships  is 
more  effective  than  tl|e  proposed  DLG-16  open  system 
in  removing  the  exhaust  gases  from  a  burning, sus- 
lainer.    As  a  result  the  closed  system  reduces  the 
hazards  to  personnel,  'and  is  to  be  preferred.  (Author^ 


North  Carolina  State  Coll.  ,  Raleigh 
ON  THE  THEORY  OF  MOTION  OF  A  NEAR  EARTH 
SATELLITE,  by  Raimiond  A.   Struble  and  William  F. 
Campbell.   Technical  memo.   no.   4  on  Contract  DA  36- 
034-ORD-2733.  June  6b.  5p.   7  refs.  OOR  rept.   no 
2125.  9-M;  AD-238  90i 
Order  from  LC  mi$l.  (LO,  ph$l.  80  PB  150  400 

First  and  second  ordei  solutions  of  the  equations  of 
motion  of  a  near  earth  I  satellite  were  obtained.    These 
solutions  are  completejly  general  without  restrictions 
on  eccentricity  or  orbital  inclination.    Though  the 
traditional  orbital  plane  of  astronomy  is  employed,  a 
non-elliptical  orbit  in  ithis  plane  displays  the  basic 
geometry  more  readily^  than  would  the  traditional  os- 
culating ellipse.    (Author). 


Office  of  Defense  Research  and  Engineering, 

Washington,   D.  C. 
SIOCK,  VIBRATION  aKiD  ASSOCIATED  ENVIRON- 
MENTS. PART  IV.  Junf  59.   143p.  20  refs.  Bulletin 
no.  27;  AD- 2 12  977.       I 
Order  from  LC  miJ7.  20,  ph$22.  80  PB  150  286 

This  report  released  for  sale  to  the  public  26  Sep  60. 

Design  and  use  o^  vibration  test  jies  and  fixtures: 


Nature  of  the  vibration  testing  problemVDesign~cri- 
teria  for  vibration  test  Jigs  and  fixtures;  Scope  of  the 
vibration  fixture  probletn;  Vibration  fixtures  for  large 
test  items;  Multi-purpo$e  environmental  test  fixtures; 
A  critical  look  at  vibrat|ion  fixture  performance;  In- 
vestigation of  vibration  fixture  materials;  Comments 
on  seminar  on  Jigs  and  fixtures;  Experimental  and 
theoretical  study  of  an  dil  film  slider;  Improved  ver- 
sion at  the  fluid  film  method  of  stabilizing  an  auxiliary 
vibration  table;  Oil-fUm  supported  table  for  vibrating 
large  components;  Buildjng  an  inertial  guidance  facility 
Cerrelation  of  ;he  effects  of  laboratory  vs  jerYlcejHL- 
vironments  on  hardware:   Real  and  simulated  environ- 
ment; A  specification  writer's  viewpoint;  Damage  ac- 
cumulation in  relation  t0  environmental  testing; 
Method  of  equating  long  tluration-low  intensity  and 
short  duration-high  inteflsity  random  vibration;  Evalu- 


ating the  effects  of  logistic  environments  on  missile 
reliability;  Reliability  and  mechanical  design,    jeisss 
mation  exchange:  National  Bureau  of  Standards  cali- 
bration service  for  vibration  pickups;  Ad  Hoc  Com- 
mittee on  transportation  hazards;  Research  program 
on  random  vibration. 


Picatinny  (Research  Center]  Picatinny  Arsenal 

Dover,  N.  J. 
DEVELOPMENT  OF  DELAY  POWDERS,  by  Burton 
Werbel  and  Seymour  Lopatin.   Apr  58,  37p    2  refs 
Technical  rept.  2477;  AD- 159  055. 
Order  from  LC  mi$3.00,  ph$6.30  PB  148  991 

The  effects  of  the  following  factors  on  the  burning 
characteristics  of  the  barium  chromate/boron  system 
have  been  investigated:  (a)  chemical  composition;  (b) 
vapors;  (c)  external  pressure;  and  (d)  temperature. 


[Picatinny  Research  Center]  Picatinny  Arsenal 
Dover.  N.  J. 

THE  ROLE  OF  PARAFORMALDEHYDE  IN  THE 
PREPARATION  OF  HMX  BY  THE  PICATINNY 
PROCESS,  by  Thomas  C.  Castorina.  Frederick  S 
Holahan  and  others  .   Feb  58.  40p.  25  refs  .  Technical 
rept.  2481;  AD- 157  692. 
Order  from  LC  mi$3.00,  ph^6.30         PB  148  992 

To  find  means  of  further  improving  the  yield  of  HMX 
from  the  Picatinny  Arsenal  (PA)  nitrolysis  of  hex- 
amine.  th^  role  of  paraformaldehyde  in  the  reaction 
was  traced  with  carbon- 14.  These  results  demon- 
strate that  both  HMX  and  RDX  molecules  are  derived 
from  chemically  equivalent  carbon  atoms  or  methyl- 
ene groups  .   Thus  the  role  of  the  (CH20)xis  postulated 
as  increasing  the  concentration  of  methylene  groups 
in  the  percursors  of  HMX/RDX  thereby  making  more 
efficient  use  of  the  nitrogen  in  the  hexamine  possible. 


Pitman -Dunn  Labs.  Group,  Frankford  Arsenal, 
Philadelphia,  Pa. 

FLUID  DYNAMIC  MODEL  OF  INTERIOR  BALLIS- 
TICS. byS.Jarvis,  Jr.    Feb  60.  55p.  4  refs.   Memo, 
rept.  M60-24-1. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  149  055 

Equations  are  derived  for  the  transient  one -dimensional 
motion  of  a  propellant  gas-propellant  grain  mixture 
capable  of  giving,  qualrtatlvely,  the  effea  on  the  inte- 
rior ballistic  process  of  factors  not  included  in  space- 
mean  models.   These  general  equations  and  certain  one- 
parameter  reductions  are  discussed,  and  the  computing 
difficulties  assessed.   A  few  extreme  simplifications, 
which  allow  analysis  of  certain  representative  features, 
are  made  and  the  results  given.   (Author) 


Remington  Arms  Co. ,   Inc.  .   Bridgeport.   Conn 
DEVELOPMENT  AND  FABRICATION  OF  PERCUS- 
SION PRIMER   FOR  BAG  LOADED  WEAPONS,   by 
R.  A.   Sahlin.    Monthly  progress  rept.   no.  2.  31  May- 
30  June  60.  on  Contract  DA  19-020-ORD-5200 
14  July  60    6p. 
Order  from  LC  mijl.  80,  ph$l.  80  PB  149  831 
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Approximately  one  hundred  XM-P2  primers  were 
made.    Product  performance  tests  were  conducted  with 
satisfactory  performance  indicated.    Work  on  the 
Renungton  altemate  has  continued  with  inner  cases 
processed  through  drawing  and  heading.    A  consider- 
able amount  of  experimental  work  of  the  outer  case 
has  been  done  and  is  continuing  in  an  attempt  to 
achieve  drawing  dinensions.  (See  also  PB  149  325) 


Rock  Island  Arsenal  I^b.  ,   111 
DENSITY  VERSUS  VISCOSITY  AS  IT  INFLUENCES 
THE  ACTION  OF  A   RECOIL  MECHANiavi,   by 
H.  C.  Muff  ley.    11  Mar  60.  27p.   10  refs.   Rept. 
no.  60-598;  AD-234  720. 
Order  from  LC  mi$2.  70,  ph$4.  FO  PB  147  340 

The  influence  of  density  and  viscosity  of  the  hydraulic 
oil  on  the  functioning  of  a  hydropneumatic  recoil 
mechanism  was  investigated  under  firing  conditions 
with  a  105  MM  Howitzer  Recoil  Mechanism  and  three 
oils  varying  in  density  and  viscosity.    The  data  indi- 
cated that  changes  in  density  had  a  significant  effect 
on  the  operation  of  the  mechanism.    Increasing  the 
density  of  the  oil  manifested  itself  in  shorter  recoil 
length  and  increased  pressures.    Variations  in  vis- 
cosity, however,  did  not  influence  the  functioning  of 
the  mechanism  significantly.    (Author) 


Solid  Propellant  Information  Agency,  Johns  Hopkins 

U. ,  Silver  Spring.  Md. 
JOINT  ARMY -NAVY -AIR  FORCE  IGNIT  ABILITY 
PANEL.    PROCEEDINGS  OF  THE  THIRD  MEETING 
HELD  AT  APPLIED  PHYSICS  LABORATORY,  SILVER 
SPRING,  MARYLAND.  JUNE   19,   1959.    Rept.  on  Con- 
tract NOrd  7386.    [1959]  81p.   12  refs. 
Order  from  LC  mi$4.80,  ph$13.80  PB  150  779 

This  report  released  for  sale  to  the  public  14  Oct  60. 

The  purpose  of  the  Ad  Hoc  Panel  on  Ignitability  is  to 
review  the  existing  procedures  and  equipment  for 
measuring  rhe  ignitahility  of  solid  propellants  and  to 
standardize  or  or,,  of  these  techniques  if  at  all  possi- 
ble.  The  p:  imary  purpose  of  the  third  meeting  was  to 
review  the  results  obtained  from  a  round- robin  ignit- 
abihty  testing   i!  four  standard  propellants  and  to 
utilize  cone  usion  drawn  from  this  review  to  formulate 
recommendations  for  a  standard  ignitabihty  apparatus. 
(Author)  , 

Space  Sciences  Lab.     General  Electric  Co.  , 

Philadelphia,  Pa. 
A  METHOD  FOR  CALCULATING  TOE  THERMAL 
IRRADIANCE  UPON  A  SPACE  VEHICLE  AND  DE- 
TERMINING ITS  TEMPERATURE,  by  Thomas  L. 
Altshuler.    Rept.   on  Contract  AF  04(647)269.    Aug  60. 
59p.   15  refs.    Technical  Information  Series  R60SD386. 
Order  from  LC  mi$3.  60.  ph$9..30  PB  149  846 

A  method  is  presented  for  determining  the  thermal  ir- 
radiance  upon  a  space  vehicle  due  to  direct  solar  radi- 
ation, planetary  thermal  radiation,  and  planetary 
albedo.    From  this  information  the  temperature  of  a 
space  vehicle  can  be  obtained.    Calculations  can  be 
made  for  various  space  vehicle  altitudes  above  a  planet 
and  for  various  solar  angles  with  respect  to  both  the 
planet  and  space  vehicle.    The  planets  and  natural  sat- 
ellites considered  are  the.Eanh,  Moon,  Mars  and 
Venus.    (Author) 
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Springfield  Armory,  Mass. 
DEVELOPMENT  OF  THE  PERMETRON  GAGE  FOR 
THE  MEASUREMENT  OF  20MM  BARREL  BORE 
PLATING  THICKNESS,  by  H.  P.  Hatch  and 
C.N.  Julian.   Rept.  on  Engineering  of  Application  of 
Non-destructive  or  Simulated  Testing  Methods  and 
Equipment  to  Small  Arms  Weapon  Items  .   3  Apr  60 
19p.  SA-TR20-6003;  AD-238  004. 
Order  from  LC  mi$2.40,  ph$3.30         PB  150  017 

The  Permetron  operates  on  the  principle  that  the 
coupling  between  two  windings  linked  by  a  magnetic 
circuit  varies  with  the  permeability  of  the  magnetic 
circuit.  The  magnetic  circuit  consists  of  the  core 
carrying  the  two  windings  .  the  barrel  steel,  and  the 
interposed  chromium.  If  the  magnetic  characteristics 
of  the  barrel  steel  and  core  are  held  constant ,  then 
the  magnetic  circuit  variable  affecting  permeability 
will  be  the  thickness  of  chromium.  In  this  instrument, 
coupling  is  indicated  in  terms  of-a  secondary  output 
voltage  with  controlled  orimarv  input  current.  This 
output  voltage  varies  directly  with  the  permeability 
of  the  magnetic  circuit  and  therefore  is  a  function  of 
the  thickness  of  the  chromium  plate.   A  low  frequency, 
60  cps  ,  is  employed  to  reduce  eddy  currents  .  and 
to  minimize  the  effect  of  variation  in  the  magnetic 
properties  of  both  the  barrel  steel  and  the  deposited 
chromium.  The  maximum  error  in  thickness  meas- 
urement is  0.33  x  10' 3  inches  .   (Author) 


Stanford  Research  Inst. ,  MenIo  Park,   Calif 
VOLTAGE  BREAKDOWN  OF  ANTENNAS  AT  HIGH 
ALTITUDES,   by  W.    E.    Scharfman  and  T.  Morita. 
Technical  rept.  69  on  A)ntract  AF  19(604)3458. 
Apr  60,    lOOp.    16  refs.  AFCRC-TN-60-750 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  149  897 

The  signal  received  from  electronic  systems  on  var- 
ious missiles  has  contained  evidence  of  voltage  break- 
down on  antennas  at  altitudes  from  50.  000  to  300,  000 
feet  at  VHF.   UHF,  and  microwave  frequencies.   Since 
continuous  telemetry  and  tracking  information  is  often 
necessary  to  determine  impact  position  and  system 
performance,  an  experimental  investigation  has  been 
made  of  the  power -hand  ling  capabilities  of  antennas  at 
high  altitude.    The  principal  aims  of  the  study  are 

(1)  to  determine  the  physical  mechanisms  involved, 

(2)  to  measure  and  tabulate  experimental  data  on 
breakdown  field  strength  for  various  antenna  types, 
and  (3)  to  study  methods  for  improving  the  power- 
handling  capabilities  of  antennas. 


Watervliet  Arsenal,  NY.  "^ 

FIRING  TESTS  ON  T42E1  AND  T32E1   IGNITERS  IN 
THE   105MM  T254E2  TANK  GUN.  by  F  .  J  .  Dashnaw 
and  K.  C.  Stotz.    Feb  60,  26p.   Technical  rept. 
WVTRR-6002. 
Order  from  LC  mi$2. 70,  ph$4.  80  PB  145  817 

A  number  of  igniters  were  test  fired  in  a  105MM, 
T254E2  gun  tube  and  breech  ring  assembly  in  addition 
to  insulation  tests.    It  was  determined  that  the  gun 
would  perform  satisfactorily,  from  an  electric  firing 
standpoint,  using  either  a  capacltive  discharge  power 
source  or  a  24  volt  banery,  under  normal  room  condi- 
tions. The  direct  battery  power  source  is  recom- 
mended because  of  lower  space  requirements  and  fewer 
possible  difficulties.   (Author) 


\^ 


Watervliet  Arsenal,   N.  Y. 
AN  OPTICAL  METHOD  FOR  MEASURING  STRAIGHT- 
NESS  OF  GUN  TUBE  BORES    by  D.  Bisceglia  and 
P.  M.  Casey.  Dec  59,  27p.  Technical  rept, 
WVT  RI  5906. 
Order  from  LC  mi$2.  70,  ph$i.  80  PB  146  478 


This  project  was  initiated  to  |»rovide  a  telltale  system 
which  would  be  more  accurate  and  require  less  skill 
of  the  operator.    Using  optical  principles,  bore  in- 
spection can  be  accomplished!  in  a  reasonable  time  by 
using  a  machine  in  which  the  ^ube  can  be  indicated  to  a 
common  center  line  of  machine  spindle  and  instrument 
optical  axis.    This  system  is  the  most  precise  tech- 
nique available  for  process  amd  acceptance  inspection 
of  finished  and  semi -finished 'bores.    However,  the 
use  of  this  technique  for  determining  the  axis  of  rough 
cored  holes  is  not  recommenced  for  medium  size 
cannon  since  the  benefits  derived  do  not  offset  the  in- 
creased time  required  to  perlorm  this  operation.  The 
equipment  developed  is  applidable  to  machine  align- 
ment and  the  telltale  record  siheet  designed  is  appli- 
cable to  either  optical  or  mecjhanical  telltale  readings. 
(Author) 


Watervliet  Arsenal,  N.   Y. 
TRANSIENT  THERMAL  STRESSES  IN  GUN  TUBES, 
PART  I,  by  C.  C.  Mow,  M. 
J,   J.  Pascual.  Mar  60,   104p 
WVT  RR-6003. 
Order  from  OTS  $2.  50 


Pascual,  and 
8  refs.   Technical  rept. 

PB  161  475 


The  study  was  made  co  determine  the  temperature 
field  and  thermal  stress  distribution  in  a  gun  tube  (hol- 
low cjrlindeit  «»«\ftJOd  fdd:  fdpcfiicity  te.  be  infiutrel^ 
long.    The  boundary  otwKMttons  constderdd  were  inde- 
pendent of  axial  distance,  an4  dependent  only  upon  time. 
Various  functions  of  time  were  considered  in  fixing 
the  temperature  at  the  inner  wall.    The  choice  of  these 
functions  was  determined  by  the  data  obtained  in  the 
actual  firing  of  a  gun.    All  quantities  are  in  dimension- 
less  form.    The  dimensionleas  temperature  fields  were 
determined  in  a  closed  form,  while  the  thermal  stresses 
were  left  in  an  integral  form  land  solved  by  numerical 
int^ration  using  an  IBM  650  digital  computer. 
Numerical  results  were  obtained  for  various  param- 
eters which  cover  most  of  thpse  of  interest  to  the  Ord- 
nance Corps.  (Author). 


Sanitation  and  Safety  Engineering 


Arctic  Aeromedical  Lab.  ,  Ladd  AFB,  Alaska. 
PRELIMINARY  STUDIES  OH  ELECTRIC  INCINER- 
ATOR TOILETS  FOR  USE  UNDER  REMOTE  ARCTIC 
CONDITIONS,  by  Jack  D.   Doiiglas.    May  60,   12p. 
Technical  note  AAL-TN-60-i 
Order  from  LC  mi$2.  40,  phf3.  30  PB  150  027 

It  Is  felt  that  electric  incinetation  would  be  an  effective 
and  satisfactory  means  of  huinan  waste  disposal  at 
remote  arctic  sites.    An  electric  incinerator  toilet, 
which  had  originally  been  developed  for  use  aboard  air 
craft,  was  modified  and  field  tested  for  possible 
ground  use.    Numerous  difficulties  inherent  in  the  unit 
manifested  themselves  durin;  the  period  c€  the  tests. 


However,  results  of  the  tests  did  indicate  that  electric 
incineration  would  be  a  feasible  means  of  human  waste 
disposal.    Recommendations  were  made  for  the  con- 
struction of  an  electric  incinerator  toilet  designed  for 
ground  use.    (Author) 


Army  Engineer  Research  and  Development  Labs.  , 

Fort  Belvoir,  Va. 
DECONTAMINATION  OF  WATER  CONTAMINATED 
WITH  PLUTONIUM,  by  Maurice  Pressman  and  Don  C. 
Lindsten.    Rept.   for  24  Feb- 3  Apr  59  on  Removal  of 
CBR  Contaminants  from  Water.    12  Jan  60,  91p.  26  refs 
Research  rept.    16 1 3- RR;  AD- 234  603. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  147  816 

The  report  concludes  that:  (a)  The  Army  Mobile  Water 
Purification  Unit  is  capable  of  removing  essentially  all 
particulate  plutonium  from  water  by  the  standard  proc- 
esses of  coagulation  with  ferric  chloride  and  limestone 
disinfection,  and  diatomite  filtration;  (b)  ttje  Army 
Mobile  Water  Purification  Unit  is  capable  of  removing 
72%  of  the  plutonium  from  contaminated  tap  water  in 
which  most  of  the  plutonium  is  in  soluble  form.  The  per- 
centage is  increased  to  89  by  the  addition  of  600  ppm 
activated  carbon  and  97.  5  percent  by  the  addition  of  100 
ppm  activated  carbon  and  97.  5  percent  by  the  addition 
of  100  ppm  of  clay  to  clear  raw  water  and  by  raising 
pH  to  11.4;  (c)  mixed- bed  ion- exchange  resin  and  high- 
capacity  cation- exchange  resin  on  the  hydrogen  cycle 
are  both  capable  of  removing  over  99%  soluble  plutonium 
from  contaminated -water;  (d)  a  proposed  Army  squad 
method  of  removing  CBR  agents  from  water  is  capable 
of  removing  over  99.9  percent  plutonium  activity  even 
when  in  the  soluble  form;  (e)  cation -exchange  water- 
«yQ|&«fiiii$  tmit  is  iaeffective;  (0  ftlum  coagulation  and 
sand  filtration  is  95%  effective;  (g)  activated  carbon  in 
high  dosage  is  an  effective  adsorbent;  and  (h)  lime- soda 
scrfl«Hing  is  97%  effAtlve.    (Author) 


Communicable  Disease  Center  [Atlanta]  Ga. 
COMPOSTING  OF  ORGANIC  WASTES.    AN  ANNO- 
TATED BIBLIOGRAPHY,    Supplement  2,  ed.   by  John  S. 
Wiley.    Apr  60,  65p.   102  refs. 
Order  from  LC  mi $3.  90,  ph$lO.  80  PB  148  097 


This  bibliography  includes  author,  geographical  and 
subject  indexes.    (See  also  PB  147  220) 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme,   Calif. 
COMPARTMENT -TYPE  AIR  LOCK  STUDIES,   by 
Ernest  N.  Hellberg.    Final  rept.  28  June  60.  3Pp. 
8  refs.  Technical  rept.  036. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  149  230 

A  portable,  prefabricated,  interior  air  lock  has  been 
developed  and  compared  against  the  BUDOCKS  stan- 
dard, exterior  one.    Extensive  tests  under  various 
building-pressures,  air  flows,  and  environments  re- 
vealed that  both  locks  operated  satisfactorily  when  air 
flow  exceeded  300  cfm;  that  the  NCEL  lock  had  inade- 
quate air-flow  regulation;  and  that  the  BUDOCKS  lock 
was  unwieldy.    NCEL  redesigned  its  air  lock  to  in- 
corporate the  best  features  of  both  the  BUDOCKS  and 
the  NCEL  prototype,  and  to  eliminate  their  short- 
comings.   Considering  the  final  NCEL  lock  suitable 
for  interior  use  is  recommended.  (Author) 
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Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
SPECIFICATIONS  AND  COSTS  OF  A  STANDARDIZED 
SERIES  OF  FALLOUT  SHELTERS,  by  W.  E.  Strope, 
L.  G.   Porteous,  and  A.   L.  Greig.  6  Oct  59.   153p.- 
29  refs.   Research  and  development  technical  rept. 
USNRDL-TR-366. 
Order  from  OTS  $3.  00  PB  161  973 

Basic  performance  specifications  are  developed  to 
govern  the  design  of  personnel  shelters  to  provide  pro- 
tection against  radioactive  fallout.    Consideration  is 
also  given  to  protection  against  blast,  heat,  and  fires. 
Design  specifications  and  cost  estimates  are  prepared 
for  a  shelter  based  on  a  25  ft  by  48  ft  ammunition  stor- 
age magazine.    Provision  is  made  for  14 -day  occupancy 
by  100  people.    The  cost  differentials  of  various  choices 
of  performance  characteristics  are  estimated.    The  de- 
sign is  in  sufficient  detail  to  permit  construction.  Shel- 
ters of  this  type  may  have  wide  application  in  residen- 
tial areas,   industrial  plants,  and  military  installations. 
(Author) 


Northwestern  Technological  Inst. ,  Evanston,  111. 
THE  DYADIC  COMPUTATION  OF  A  GENERALIZED 
NETWORK  MODEL  OF  A  SEWAGE  TREATMENT 
SYSTEM,  by  W.  R.  Lynn  (U.  of  Miami)  and 
A.  Charnes.   ONR  Research  Memo  no.  19  on  Tem- 
poral Planning  and  Management  Decisions  under  Risk 
and  Uncertainty  [and]  Systems  Analysis  of  Municipal 
Sewage  Treatment,  Contract  Nonr- 1228(10).   Oct  59, 
23p.  5  refs.   AD- 230  198. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  500 

A  computational  method  is  presented  and  demon- 
strated for  the  analysis  of  a  problem  involved  in  the 
determination  of  the  most  economical  sewage  treat- 
ment system  by  which  certain  impressed  effluent 
standards  of  quality  can  be  attained.    A  sewage  treat- 
ment system  was  considered  as  a  combination  of  unit 
operations  which  may  be  employed  in  series  or  paral- 
lel.   Each  of  the  unit  operations  has  the  capacity  for 
effecting  some  change  (e.g. ,  a  reduction)  in  the  quan- 
tity of  the  waste  which  utilizes  the  operation^  The 
cost  of  each  operation  per  unit  of  sewage  treated 
varies  from  operation  to  operation  as  does  the  effect 
of  each  operation  on  the  quality  of  the  waste.   (Author)' 


Ship  Building 


Bureau  of  Ships,  Washington,  D.  C. 
SHOP  PRACTICE  SUGGESTIONS  NO. 
Order  from  OTS  $0.50 


Nov  60,  24p. 
PB  171  024 


The  suggestions  included  are  for  fitting  brushes; 
multiple  gasket  cutter;  compressor  linear  extractor; 
segmented  anode  pencils;  coaming  around  fuel  tanks; 
gas  test  holes;  stuffing  tube  area  templates;  reworked 
stellite  bushings;  plate-stretching  bars;  ammeter 
records  shaft  trepanning;  blueprint  machine  roller 
cover;  gas  holes  in  doubler  plates;  welding  electrode 
holder;  hole  cutter  for  aluminum  plate;  undercut  gage; 
adjusting  SPS-8  potentiometer;  toggle  switch  guard; 
deck  drain  sleeves;  photographs  of  electronic  wiring; 


boat  gripes;  hfeboat  equipment  air -freed;  ventilation 
spools;  SASS  bridge  crane;  repairing  uptakes;  LSTbow 
ramp  gaskets;  casting  tin-bronze  manifolds;  purge 
plug  for  pipe;  microswitch  checker;  valve  seat  grinder; 
soldering  tips  modified;  jet  cable  reel  rims;  metal 
photo  process;  metallic  splice  gear;  cold  storage 
space;  jet  blast  deflector  alignment;  bcxnb  elevator 
hatch;  crane  radiator  petcock;  pipes  through  aluminum; 
penetration  reinforcements;  hydraulic  control  valves; 
torpedo  tube  gage;  steam  catapult  cylinders;  surplus 
STS  plating;  roller  grip  couplings;  battery  cell  han- 
dling case;  battery  cell  test  plug;  cable  marking; 
catapult  winch  frame  racks;  cutting  torch  tips  recon- 
ditioned; bilge  keel  installation;  sea  chest  blank;  globe 
stop- lift -check  valve;  brake  applicator  valve;  steam 
catapult  jack;  fuel  status  chart.   (See  also  PB  161  715) 


David  Taylor  Model  Basin,  Washington,  D.  C. 
STRUCTURAL  EVALUATION  OF  HYDROFOILS  OF 
GIBBS  AND  COX  BOAT  SEA  LEGS,  by  Louis  A.  Becker. 
July  60,  24p.  5  refs.    Rept.  no.  1401. 
Order  from  LC  mi$2.70,  ph$4.80  PB  152  019 

This  report  released  for  sale  to  the  public  11  Oct  60. 

Strains  were  measured  in  the  hydrofoils  and  struts  of 
the  Gibbs  &  Cox  boat  SEA  LEGS  for  known  static  loads, 
for  operation  in  calm  water  under  steady -state  condi- 
tions and  forced  maneuvers,  and  for  operation  in  5-ft 
waves.    Underway  loads  and  load  factors  were  deter- 
mined.  Experimental  and  theoretical  stresses  were 
compared.   Motions  and  accelerations  of  the  boat  were 
also  measured  during  the  underway  trials.    It  is  con- 
cluded that  the  hydrofoil  system  is  adequate  to  with- 
stand the  stresses  resulting  from  operation  in  waves  up 
to  5  ft  in  height  at  speeds  up  to  23  knots.   (Author) 


David  Taylor  Model  Basin,  Washington,  \IJ.  C. 
TMB  3-BLADED  SUPE  RCA  VITA  TING  PROPELLER 
SERIES,  by  E.   B.   Caster.    Aug  59,  29p./^  refs. 
Rept.   1245. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  676 

This  report  released  for  sale  to  the  public  11  Oct  60. 

A  theoretical  series  of  3-bladed  supercavitating  pro- 
pellers, having  a  hub  radius  of  0.  2  of  the  propeller 
radius  and  an  expjanded  area  ratio  of  0.  5,  is  presented. 
The  design  parameters  for  these  propellers  are  plotted 
in  the  form  of  nondimensional  coefficients  which  enable 
a  complete  design  to  be  obtained.    (Author) 


Hamburg  U.  (Germany). 
ROLL  RESONANCE  IN  A  TRANSVERSE  SWELL,   by 
Hellmut  H.   E.   Baumann.  Technical  rept.  on  Contract 
no.  62558-1544/2237.  May  59.    lOOp.    14  refs. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  011 

The  roll  oscillations  of  a  ship  in  a  seaway  are  gener- 
ated by  both  horizontal  and  vertical  accelerations.    The 
two  types  of  stationary  roll  states  due  to  these  different 
components  are  considered  for  the  general  case  of  non- 
linear restoring  moments  and  damping.  With  a  suitable 
assumption  for  the  exciting  function  (wave  profile), 
analytical  expressions  are  devised  for  the  dependence 
of  the  amplitude  and  periods  of  the  roll  oscillation  on 
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those  of  the  swell.  The  response  curves  and  the  sta- 
bility limit  of  the  forced  oscillacions  can  be  evaluated 
if  the  phase  integral  and  period  of  the  undamped  oscil- 
lation in  calm  water  are  known.  (Approximate  meth- 
ods of  evaluating  these  as  functions  of  the  roll  ampli- 
tude are  given).  The  method  is  Illustrated  for  two  dif- 
ferent cases  of  righting  arm  cu^es.  (Author) 


FOOD,  HANDLING,  AND  PACKAGING 
EQUIPMENT 


Air  Research  and  Development  Command, 

Washington,  D.  C. 
FOOD  FOR  SPACE  TRAVEL:  AK  EXAMINATION  OF 
CURRENT  CAPABILITIES  AND  FUTURE  NEEDS,  by 
Albert  A.   Taylor,  Beatrice  Finl:elstein  and  Robert  E. 
Hayes.   July  60,  71p.  67  refs.   /^  RDC-TR-60-8. 
Order  from  LC  miK  50.  ph$12.  30  PB  150  234 


faxi 

e(d8. 
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The  state  of  progress  and  pres^n 
trition.  food  technology,  and 
equipment  for  manned  space  fli 
evaluated  in  terms  of  future  n 
in  scc^e.    It  describes  feeding 
long  space  missions.  Preflight 
described  as  well  as  partially 
and.  finally,  the  requirements 
considered.    A  section  is  devot^ 
flight  foods.    Varied  menus  are 
short,   medium,  and  long  duration 
of  variety,  consumer  ace eptanc  e 
ment.  (Author) 


Packaging 


t  capabilities  in  nu- 
service  supporting 
;ht  are  described  and 
The  study  is  broad 
very  short  to  very 
leeding  provisions  are 
regenerative  systems 
of  a  closed  ecology  are 
to  permissable  pre- 
offered  for  flights  of 
in  an  ascending  order 
and  support  equip- 
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Arctic  Aeromedical  Lab.  ,  Laidd  AFB.   Alaska. 
DETERMINATION  OF  PROTE<tmON  AFFORDED  BY 
PERISHABLE  PRODUCE  SHIPPING  CONTAINERS,  by 
Jack  D.   Douglas.  June  60,  9p.  Technical  note  A AL-TN- 
60-10. 
Order  from  OTS  $0.  50  PB  161  975 

Studies  were  conducted  on  the  Federal  Electric  type, 
perishable  produce  shipping  containers  to  determine  the 
amount  of  protection  afforded  gainst  subzero  environ- 
mental temperatures.    Results  of  the  studies  indicated 
that  the  containers  afforded  protection  from  ambient  air 
temperatures  as  low  as  -40    F  for  periods  as  long  as 
I  hour.  (Author) 


Arctic  Aeromedical  Lab.,  Laidd  AFB.  Alaska. 
SUITABLE  INSULATED  CONTAINERS  FOR  TRANS- 
PORT OF  MATERIALS  HAVING  CRITICAL  THERMAL 
TOLERANCES  TO  HEAT,  by  lohn  R.  Cavanaugh. 
Julys?,  9p.  Technical  note  A AL-TN -57 -44. 
Order  from  OTS  $0.  50  i  PB  161  974 


The  container.  "Chest,  Plastic},  Field,  Insulated,  " 
Stock  No.  6545  NSL,  manufactured  by  Koch  Mfg.  Com- 
pany was  selected  as  the  most  feasible  container  inves- 
tigated.  This  container  and  it$  test  contents  were  sub- 
jected to  internal  temperatures  ranging  from  +69*^  F.  to 
-88°  F.   (estimated).    During  the  evaluation  of  the 


"Chesi,  Plastic.  Field"  a  specimen  temperature  below 
-70P  F.  was  maintained  for  a  period  of  66  hours  and 
30  minutes,  when  the  test  wfts  concluded.    At  conclusion 
of  the  test  only  209^  of  the  dry  ice  in  the  inner  chest  had 
aublimed.  (Author) 

MACHINERY,  FABRICATION,  AND 
ACCESSORY  EQUIPMENT 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
STABILITY  OF  EXTERNALLY  PRESSURIZED  GAS 
PURNAL  BEARINGS,  by  Lazar  Licht.    Rept.   on  Con- 
tract Nonr-2342(00).    Oct  59,  36p.  8  refs.    I-A2049-8; 
AD- 228  299. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  149  489 

A  stability  analysis  is  developed  for  gas  journal  bear- 
ings having  externally  pressurized  pads,  symmetrically 
spaced  along  the  circumference.   Simplifying  assump- 
tions are  made  and  equations  of  flow  and  motion  are 
stated  in  terms  of  perturbation  quantities.    The  case 
considered  is  when  the  journal.  Initially  in  an  eccentric 
equilibrium  position,  begins  to  move  in  an  arbitrary 
direction  under  the  influences  of  a  small,  random  dis- 
turbance.   Methods  of  factorizing  and  simplifying  the 
characteristic  determinants  are  shown,  with  the  objec- 
tive of  reducing  the  work  of  examining  the  roots  of 
characteristic  equations.    Special  cases,  such  as  the 
bidirectional  thrust  bearing  and  that  of  the  journal  lnl^ 
tially  in  concentric  position  are  discussed.    Numerical 
and  semi- experimental  procedures  of  determining  the 
coefficients  of  characteristic  equations  are  outlined. 
Stability  tests  are  suggested.    A  simple  numerical  ex- 
ample is  included.    Bearing  parameters  affecting  sta- 
bility are  discussed.    (Author) 


Uncoln  Lab.,  Mass.  Inst,  of  Tech.,  Cambridge. 
PRESSURE  DISTRIBUTION,    STABILITY,    AND  RE- 
STORING TORQUE  OF  AN  EXTERNALLY  PRESSUR- 
IZED BEARING,  by  R.  A.  Greenberg.   Master's  thesis. 
Rept.  on  Contract  AP  19(604)5200.    2  Feb  59,  20p. 
3  refs.  Technical  rept.  no.  198;  AD- 21 2  979. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  147  587 

A  theoretical  analysis  of  an  externally  pressurized 
bearing  consisting  of  an  annular  disc  nearly  parallel  to 
an  infinite  plate  is  conducted.  The  results  are  pre- 
sented in  the  form  of  dimensionless  graphs  of  the  pres- 
sure distribution,  load  capacity  and  flow  requirements 
of  the  bearing.   Also,  a  dimensionless  graph  of  the  re- 
storing torque  of  the  bearing  for  small  defleaions  is 
presented.  These  results  indicate  that  maximum  sta- 
bility is  attained  for  a  ratio  of  inner  diameter  to  outer 
diameter  of  the  annulus  in  the  range  of  0.  2  to  0.  3. 
(Author) 


Engines  and  Propulsion  Systems 

Air  Force  Missile  Development  Center.  HoUoman 

AFB,  N.  Mex. 
THE  LINEAR  ACCELERATION  OF  LARGE  MASSES 
BY  ELECTRICAL  MEANS,  by  Knox  Millsaps  and  Karl 
Pohlhausen.  June  60,  28p.  6  refs.   AFMDC-TR -60-11. 
Order  from  LC  mi»2. 70,  phJ4.  80  PB  150  046 


734 


The  non -linear  mathematical  problem  that  is  involved 
in  the  design  of  linear  accelerators  for  lai^e  masses 
by  elect  rod  ynamical  reactions  is  discussed  for  the 
cases  of  battery  and  capacitor  power  sources.    The  in- 
fluence of  critical  changes  in  the  design  parameters  Is 
examined  by  numerical  and  analogical  integration  of  the 
equations.  (Author) 


Naval  Weapons  Lab.  ,  Dahlgren,  Va. 
PRESSURE,    TEMPERATURE,  AND  NOISE  MEASURE- 
MENTS IN  THE  SUBSONIC  REGION  OF  THE  TER- 
RIER GUIDED  MISSILE  BOOSTER  MK  12  MOD  O 
(X-240)  EXHAUST  STREAM,  by  J.   F.   South, 
R.  F.  Goodhart.  and  T.   I.   Dodson.    29  July  60,  46p. 
2  refs.    NWL  rept.   no.   1712. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  968 

The  exp>erlmental  results  of  the  pressure  and  tenpera- 
ture  measurements  are  In  the  form  of  profile  and  con- 
tour plots  which  show  the  pressure  and  temperature 
distributions  throughout  the  subsonic  exhaust  stream 
region.    The  results  of  the  noise  level  measurements 
are  for  one  quadrant  of  a  circle  and  show  the  sound 
pressure  levels  of  the  noise  at  various  locations 
therein.    (Author) 


Manufacturing  Equipment  and  Processes 


Southern  Research  Inst.  ,  Birmingham,  Ala. 
AN  INVESTIGATION  OF  ELECTROPOLISHING  AS  A 
TECHNIQUE  FOR  PRODUCING  TAPERED  WIRE,  by 
Dan  B.   Darden.  Technical  note  no.   2,    1  Dec  59- 
29  Feb  60.  on  Contract  AF  08(635)391.    10  Mar  60, 
17p.  APGC-TN -60-44. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  149  848 

Previous  tests  on  carbon  steel  music  wire  had  shown 
no  deterioration  of  tensile  strength  after  electropollsh- 
Ing.    Further  Investigation  has  shown  that  the  electro- 
polished  wire  has  fatigue  strength  slightly  superior  to 
the  unpolished  wire.    Metallurgical  examination  of  pol- 
ished and  unpolished  wires  showed  some  structural 
differences,  but  these  could  not  be  definitely  attributed 
to  electropollshing.    Photographs  of  specimens  are  in- 
cluded.   A  schematic  of  a  production  facility  for  ta- 
pered wire  is  shown.    The  cost  of  producing  the  first 
40,  000-foot  tapered  wire  Is  estimated  to  be  about 
$5000.    Production  wires  could  possibly  be  produced 
for  as  little  as  $100,  plus  the  cost  of  material.    No 
further  experimental  work  under  this  contract  is  con- 
templated. (Author)   (See  also  PB  144  573) 


Southern  Research  Inst.  .  Birmingham,  Ala. 
AN  INVESTIGATION  OF  ELECTROPOLISHING  AS  A 
TECHNIQUE  FOR  PRODUCING  TAPERED  WIRE,  by 
Dan  B.   Darden.  Final  technical  rept.  for  1  May  59- 
1  Mar  60  on  Contract  AF  08(635)391.   6  May  60,  48p. 
6  refs.   APGC-TR -60-28. 
Order  from  LC  ml$3.  30,  ph$7.  80  PB  149  353 

Tests  were  run  on  carbon  steel  music  wire  and  Type 
302  stainless  steel  wire  to  determine  what  change  in 
unit  strength  would  result  from  electropollshing  0.050- 
and  0.  030-Inch -diameter  wire  down  to  0.  020  Inch. 
This  was  to  evaluate  electropollshing  as  a  technique 


for  manufacturing  a  continuously  tapered  tow  cable  for 
aerial  targets.    The  stainless  steel  wire  increased  in 
unit  strength  from  276,  000  psi  at  0.  0495 -inch  diame- 
ter to  374,  000  psi  at  0.  023-inch  diameter.    The  carbon 
steel  music  wire  unit  strength  remained  substantially 
constant.    The  flexural  fatique  strength  of  the  electro- 
pollsed  carbon  steel  wire  was  found  to  be  slightly  su- 
perior to  unpolished  wire.    Metallurgical  examination 
of  p)ollshed  and  unpolished  carbon  steel  specimens 
showed  some  structural  differences,  but  these  could 
not  be  definitely  attributed  to  electropollshing.    It  is 
estimated  that  a  single  40,  000-foot  tapered  wire  could 
be  produced  for  about  $5000,  with  subsequent  wires 
for  about  $  1 00  each,  exclusive  of  materials.  (Author) 
(See  also  PB  149  848) 


Transport,  Traction  and  Hoist  Facilities 


Airborne  Instruments  Lab.,  Inc.,  Mineola,  N.  Y. 
DATA  ON  NEW  YORK  AREA  AIR  TRAFFIC 
DENSITIES,  by  James  S.  Perry.   Rept.  on  Contract 
NOas-56-678-c.  Jan  57,  71p.  2  refs.   Rept.  no. 
3803-1;  AD-141  226. 
Order  from  LC  mi$4.50,  ph$l2.30  PB  147  956 

The  main  purpose  of  this  report  has  been  to  examine 
some  of  the  aspects  of  air  traffic  in  the  New  York 
area;  utilizing  the  air-route  radar  display  as  a  data- 
gathering  tool.   The  parameters  explored  have  been: 
total  airborne  traffic  counts  (with  category  break- 
downs added),  relation  of  total  airborne  traffic  to 
movement  data,  density  distributions  and  track 
composites,  sector  counts,  separation  data,  airway 
load  rates,  accuracy  of  fix  reporting,  and  holding- 
pattern  sizes. 


Land  Locomotion  [Lab.  ]  Ordnance  Tank-Automotive 

Command,  Center  Line,  Mich. 
A  SOIL  VALUE  SYSTEM  FOR  LAND  LOCOMOTION 
MECHANICS,  by  W.  L.  Harrison,  T.  Czako  and  others 
Dec  58,  lOOp.  72  refs.   Research  rept.  no.  5; 
AD-2I8  323. 
Order  from  LC  mi$5.40,  ph$15.30         PB  149  277 

Contents: 

Physical  soil  and  snow  values  for  the  determination  of 

vehicle  thrust 
Physical  soil  and  snow  values  for  the  determination  of 

vehicle  motion  resistance 
Geometrical  terrain  values  for  the  determination  <rf 

vehicle's  operational  speed 
OTAC  instruments  for  the  measurement  of  physical 

soil  values 
The  Caterpillar  Corp.  instruments  for  the  measure- 
ment of  ^ysical  soil  values 
Instrumentation  for  the  measurement  of  terrain 

geometry 
Techniques  of  sofl  measurement 
Practical  significance  and  applications  of  the  physical 

soil  value  system 

Rigid  wheel  performance 

Prediction  of  rigid  wheel  sinkage 

Rolling  resisunce  of  jjneumatic  tires  in  soft  soils 

Drawbar  pull  of  tracked  vehicles 

Wheels  in  viscous  mud 
Physical  soil  values  in  relation  to  moisture  content 

and  soil  composition 
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Soil  values  and  a  definition  at 

vehicle  mobibty 
Prediction  of  the  WES  Cone  Ii^x  by  means  of  land 

locomotion  soil  values. 
Classification  of  soils  and  the 

parameters  in  land  locomotibn 
Soil  values  and  their  measuronents  in  the  Soviet  block 


soil  trafficability  and 


significance  of  their 


I 

MATERIALS 


Aeronautical  Materials  Lab\,  Naval  Air  Material 

Center,  Johns  ville.  Pa. 
INVESTIGATION  OF  THE  El'FECTS  OF  VOLATILE 
CORROSION  INHIBITORS  ON  MIL-B131C  BARRIER 
MATERIALS,  by  D.  Minuti  aiid  1.  H.  Custis.  Final 
rept.  on  ProJ.  TED  NAM  Ae!42144.  29  Jan  60,    13p. 
3  refs.   Rept.  no.  NAMC  ANL  AE  1105;  AD-234  825L. 
Order  from  LC  mi$2.  40,  ph$B.  30  PB  149  525 

Investigation  of  the  compatabUity  of  MIL-B-131C 
barrier  materials  with  volatile  corrosion  inhibitors 
revealed  that  Type  1  volatile  Corrosion  inhibitor - 
treated  carriers  had  little  orino  effect  on  the  water 
vapor  transmission  rate  oi  M)L-B-131C  barriers,  al- 
though the  resealability  of  so^e  vinyl-faced  barriers 
was  affected.    Type  II  materials  caused  delamination 
of  all  the  f)olyethylene  as  weU  as  a  vinyl-faced 
barrier  with  resultant  higher  water  vapor  trans- 
mission rates.    (Author) 


Army  Chemical  Warfare  La|js.  ,  Army  Chemical 

Center.  Md. 
MATERIALS  REVIEW  NO.   7 
101  p.   330  refs.   CWL  Special 
Order  from  OTS  $2.  50 


by  Arthur  Lyem.  May  60. 
Publication  4-18. 

PB  161  971 

J 


Three  hundred  and  thirty  artiples  from  various  journals 
have  been  abstracted.    The  review  is  broken  down  into 
five  major  headings:  (1)  high  polymers.  (2)  plastic  ma- 
terials. (3)  synthetic  fibers,  (4)  metals  and  inorganic 
materials,  and  (5)  miscellaneous  and  new  concepts. 
(Author)  (See  also  PB  161  46S) 


[Army]  Signal  [Researcn  an  J  Development  Lab.  ] 

Fort  Monmouth.   N.  J. 
THE  DEVELOPMENT  OF   S^40W  MANUFACTURING 
TECHNIQUES  BY  USE  OF  ClLIMATIC  TEST  COLD 
ROOMS,   by  Alexander  J.  Brickler.    Rept.  on  Operation 
Snowflake.    4  Dec  48,   22p.   5  refs.    Engineering  rept. 
no.   1032.  J 

Order  from  LC  mi$2.  70,  phi4.  80  PB  150  6P5 

This  report  released  for  sal4  to  the  public  11  Oct  60. 

Snow  can  be  made  in  linjited  quantity  in  the  cold  rooms 
0^  the  Climatic  Test  Laboratory  by  the  chilling  of  mois- 
ture clouds  formed  from  ste4m  injected  into  the  rooms. 
The  process  can  be  made  continuous  so  that  a  snow  fall 
of  approximately  3  inches  cati  be  produced  by  a  36  hour 
run.   (Author) 


Massachusetts  U. ,  Amherst. 
SOME  MECHANICAL  AND  OPTICAL  PROPERTIES 
OF  CFN  POLYMERS,  by  H.  Kawai  and  R.  S.  Stein. 
Technical  rept.  no.  16  on  Contract  Nonr- 2151(00). 
15  Oct  59,   19p.  12  refs.   AD-232  563. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  482 

SC-CFN-GBV  polymer,  prepared  from  single  sublimed 
Rf  butyro  amidine  and  Rf  glutaro  imidine  obtained  from 
doubly  distilled  Rf  glutaro  nilrile.  was  heat-treated 
and  hot-pressed  between  aluminum  foil  and  cellophane 
The  starting  mole  ratio  was  1 .  3  butyro  amidine  to  1 
glutaro  imidine.    A  continuous  and  translucent  circular 
film  of  the  polymer  laminate  was  obtained  by  a  special 
casting  technique.   The  diameter  and  thickness  of  the 
film  was  about  5  and  0.02  cm,  respectively.   The 
mechanical  and  optical  properties  of  the  polymer  film 
were  measured  simultaneously  at  various  tempera- 
tures, the  former  being  measured  by  a  modified 
instron  tensile  tester  and  the  latter  by  an  optical  sys- 
tem which  crosses  the  pxslymer  film  at  various  angles 
of  90°  to  45°.    Data  indicated  that  the  stress  relaxa- 
tion at  33°C  was  small  and  reached  an  equilibrium 
beyond  about  10  min.   The  equilibrium  stress  was 
proportional  to  the  applied  strain  at  least  within  20% 
strain.    A  check  was  made  on  the  ideal  rubber  elas- 
ticity behavior.   The  number  of  cross  links/cc,  Nc. 
calculated  from  the  inclination  of  the  straight  line 
portion  (within  the  strain  of  9%)  was  2.58  x  10^^/cc. 
The  apparent  value  of  Nc  was  determined  as  2.02  x 
lO^^/cc,  indicating  that  the  number  of  effective  cross- 
links decreases  shghtly  beyond  the  strain  of  10;^.   The 
birefringence  change  decreased  in  an  earlier  stage 
and  then  increased.   The  increase  appeared  earher 
when  the  strain  was  greater. 


Minnesota  U. ,  Minneapolis. 
RHEOLOGICAL  PROPERTIES  OF  ADHESIVES  CON- 
SHARED  FOR  INTERFACE  DAMPING,  oy 
J.  S.  Whittier.    Rept.  for  June  57 -Dec  59  on  Metallic 
Materials,  Contract  AF  33(616)6828.    June  60,  70p. 
10  refs.    WADD  Technical  rept.  60-280. 
Order  from  OTS  $1 .  75  PB  171  023 

Machines  for  testing  soft  adhesives  under  static  com- 
pression and  shear  and  under  dynamic  shear  are 
described.    Static  creep  data  in  compression  and 
shear  are  reported  for  Minnesota  Mining  and  Manufac- 
turing Company's  3M  Tape  #466.    At  a  given  compres- 
sive load  this  material  deforms,  after  sufficient  time 
has  elapsed,  to  an  "equilib'-ium  "  thickness.    Dynamic 
shear  data  for  3M  Tape  #466  are  reported  for  fre- 
quencies from  0. 1  to  120  cps  and  for  shear  strain 
amplitudes  from  zero  to  unity  and  greater.    Stress 
history  and  fatigue  effects  are  also  mentioned.   This 
material  is  found  to  dissipate  large  amounts  of  spe- 
cific damping  enerj?v  when  undergoing  safe  dynamic 
shear  strains.    Spot  checks  on  the  dynamic  shear 
properties  ctf  three  other  materials  at  11.5  cps  are 
also  presented.   The  terms  used  for  data  presentation 
are  explained  in  the  report  by  giving  data  reduction 
formulas.   (Author) 
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Naval  Civil  Engineering  Lab. ,  Port  Hueneme,  Calif. 
CORAL  AND  CORAL  CONCRETE,  by  William  R. 
Lorman.    Final  rept.   13  Apr  60,  57p.  22  refs.  Tech- 
nical rept.  068. 
Order  from  LC  ml$3.  60,  ph$9.  30  PB  149  232 

This  manual  describes  and  defines  coral  reefs, 
beaches,  and  elevated  formation;  presents  salient 
features  relative  to  prospecting  for  suitable  coral 
deposits,   extracting  coralline  limestcme,  and  proc- 
essing and  stockpiling  the  aggregate;  summarizes 
findings  concerning  such  physical  properties  of  coral 
aggregate  as  bulk  density,   specific  gravity,  and  ab- 
sorption; furnishes  typical  coral  concrete  mix- 
proportion  data  togaher  with  anticipated  strength 
values.  (Author) 


Rodman  Lab.,  Watertown  Arsenal,  Mass. 
APPLICATION  OF  THE  DIGITAL  COMPUTER  TO 
MICROHARDNESS  DETERMINATION,  by  K.  D. 
Holmes,  E.  Deluca,  andG.  D.  Pinching.   Apr  60,  9p. 
2  refs.    Rept.  no.  RPL  10/24. 
Order  from  LC  mi$1.80,  ph$1.80  PB  149  571 

A  simphfied  method  for  determining  Knoop  or 
Diamond  Pyramid  microhardnees  numbers  is  estab- 
hshed  by  using  the  digital  computer  to  convert  the 
measured  length  of  the  microhardness  impression 
directly  to  its  corresponding  hardness  number.   Nu- 
merical tables  are  set  up  which  eliminate  operator 
calculations,  thereby  considerably  reducing  the  time 
and  effort  necessary  for  obtaining  a  microhardness 
number.   (Author) 


Ceramics  and  Refractories 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
CHARACTERISTICS  GOVERNING  THE  FRICTION  AND 
WEAR  BEHAVIOR  OF  REFRACTORY  MATERIALS 
FOR  HIGH -TEMPERATURE  SEALS  AND  BEARINGS, 
by  Lewis  B.  Sibley,  Arthur  E.  Mace  and  others.    Rept. 
for  1  Mar  58-31  May  59  on  Ceramic  and  Cermet  Mate- 
rials, Contract  AF  33(616)3995.   May  60,  54p.  4  refs. 
WADD  Technical  rept.  60-54. 
Order  from  OTS  $1.50  PB  171  010 

Various  ceramic  and  cermet  materials  have  been  eval- 
uated for  unlubricated  wear  resistance  at  high  sliding 
speed  (100  to  200  fps)  and  low  unit  load  (5  to  50  psi)  in 
1000  to  1800°F  air.    A  statistical  correlation  was  ob- 
tained between  the  measured  wear  rates  under  these 
conditions  and  the  coefficient  of  friction,  the  thermal- 
stress- resistance,  and  the  thermal  diffusivity  of  the 
mated  materials  on  which  wear  predominated.   A  mech- 
anism of  wear  has  been  evolved  based  on  the  above 
correlation  and  on  the  experimental  study  of  friction  and 
wear  surface -temperature  fluctuations  using  special 
transducers  and  color-motion-picture  photography. 
Puring  high-speed  sliding  wear  appears  to  be  induced 
by  the  inability  of  ceramic  and  cermet  materials. to  re- 
sist thermal  stresses  produced  by  temperature  gradi- 
ents within  each  rubbing  surface  between  small  asperi- 
.tles  or  hot  sfxxs  in  frictlonal  contact  and  the  body  of  the 
respective  materials.    In  this  situation,  the  wear  rate 
is  influenced  both  by  the  configuration  of  the  rubbing 
parts  and  by  the  thermal- stress -resistance  properties 


of  the  materials.   Promising  materials  for  hi^-tem- 
perature  high-speed  sliding  bearings  and  seals  include 
Al203-Cr-Mo  cermets,  SiC  ceramics,  and  TiC-Ni-Mo 
cermets.   (Author) 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
DEVELOPMENT  OF  METHODS  AND  INSTRUMENTS 
FOR  MECHANICAL  EVALUATION  OF  REFRACTORY 
MATERIALS  AT  VERY  HIGH  TEMPERATURES,  by 
D.   H.   Fisher.   D.  N.  Gideon  and  others.   Rept.  for 
1  Feb  59-31  Mar  60  on  Metallic  Materials,  Contract 
AF  33(616)6155.    June  60,   82p.  79  refs.  WADD  Tech- 
nical rept.  60-155. 
Order  from  OTS  $2.  25  PB  171  012 

A  mechanical -testing  system  has  been  established  which 
is  capable  of  providing  tensile  and  compressive  stress- 
strain  data  and  shear- strength  data  up  to  400  F  in  vac- 
uum.   The  results  of  an  evaluation  of  the  system  using 
a  molybdenum-0.  5  percent  titanium  alloy  in  the  bar 
form  are  presented.    Tension,  compression,   shear  and 
bearing  tests  were  conducted  at  temperatures  up  to 
3500  F.    A  detailed  description  of  the  testing  system 
and  specimen  designs  is  presented.    An  optical  strain- 
measurement  system  which  permits  displacements  to 
be  measured  directly  in  the  gage  section  is  described. 
The  state-of-the-art  report  (3ti  the  development  of 
equipment  and  techniques  of  mechanical -properties 
measurement  is  based  on  a  survey  of  literature  and  dis- 
cussions with  researchers  at  Battelle  and  other  labora- 
tories.   With  the  objective  of  developing  equipment  and 
technique  for  use  to  6000°F  or  higher  problems  to  be 
solved  in  order  that  accurate  data  will  be  obtained  are 
considered.    Recommendations  are  made  concerning 
furnace  design,  temperature  and  strain  measurement, 
and  specimen,  grip  and  loading  design.    In  particular, 
the  probable  advantages  of  graphite  heaters  coated  with 
tantalum  carbide  are  pointed  out.    (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst.  ,  Columbus,  Ohio. 
STRAIN  AGING  OF  REFRACTORY  METALS,  by 
A.  G.   Imgram.   Rept.   on  Contract  AF  18(600)1375. 
12  Aug  60,  64p.   47  refs.  DMIC  rept.   no.    134. 
Order  from  OTS  $1.  75  PB  151  092 

The  available  data  on  strain-aging  behavior  of  12 
refractory  metals  (V,  Cb,  Ta,  Cr,  Mo,  W,   Ru,   Rh, 
Pd,  Os,   Ir,  and  Pt)  are  reviewed  and  interpreted  in 
terms  of  dislocation  models.    (Author). 


Fuels,  Lubricants,  and  Hydraulic  Fluids 


Aerojet-General  Corp. ,  Azusa,  Calif. 
THE  ROLE  OF  BINDER  IN  COMPOSITE  PR  OPE  L- 
LANT  COMBUSTION,  by  R.  F.  Chaiken  and  W.  H. 
Andersen.    Rept.  on  Contract  AF  49(638)566.   July  59, 
26p.  16  refs.   Aerojet  rept.  no.  TN-30;  ARPA  Order 
no.  24-59,  Task  2;  AFOSR  TN-59-540;  AD- 228  340. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  772 

The  interrelation  of  binder  (fuel)  and  oxidizer  during 
burning  of  conventional  typKS  of  solid  composite  pro- 
pellants  is  discussed  in  terms  of  the  mechanism  of  the 
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combustion  process.    A  major  feature  of  most  con- 
temporary theories  of  composiKf  propellant  combus- 
tion is  that  diffusion  processes  ure  involved  in  the 
chemical  reactions  between  the  gaseous  pyrolysis 
products  erf  the  oxidizer  and  binder.    However,  the 
importance  of  these  diffusion  processes  in  affecting 
the  propellant -burning  charactei-istics  depends  upon 
the  relative  rates  of  reaction  between  the  oxidizer- 
binder  pyrolysis  products  and  tfe  oxidizer  pyrolysis 
products  alone.    Utilizing  the  recently  developed 
"Two-Temperature"  and  "Thernal  Layer"  theories  of 
combustion,  it  is  possible  to  de  ineate  the  various 
effects  erf  these  gaseous  reactions  on  the  propellant 
burning  rate.   These  theories  have  been  extended 
semi -quantitatively  to  include  tfie  effects  of  dilution, 
diffusion,  and  fast  chenrucal  reajction  of  the  gasified 
binder.   The  combustion  of  amnjonium  nitrate  and 
ammonium  perchlorate  propella(nts  is  discussed  in 
terms  of  the  described  concepts,  and  compared  with 
experimental  data  where  possible.    Evidence  is  pre- 
sented which  suggests  that  the  "order -of- magnitude" 
burning  rates  of  most  ammoniuiii- nitrate-based  pro- 
pellants  should  be  determined  largely  by  the  chemical 
decomposition  behavior  of  the  oxidizer,  with  the 
binder  decomposition  playing  a  pecondary  role.    It  is 


not  clear  that  the  same  situatior 
perchlorate -based  propellants. 


Air  Force  Missile  Development  Center,  Holloman 

AFB,  N.  Mex. 
A  TRACER  METHOD  FOR  BUR 
MENT  IN  SOLID- PROPELLANT 
F.  G.   Penzig.   Aug  60,  24p.  5 
Order  from  LC  mi$2.  70,  ph$4. 
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Army  Rocket  and  Guided  Missile  Agency,   Redstone 

Arsenal,  Ala. 
INTROEXJCTION  TO  SOLID- 1 
MAL  PROPERTY  SCALING  THIEORY, 
Doner.    12  Oct  59,    I2p.   4  refs. 
AD- 227  628. 
Order  from  LC  mi$2.  40,  ph$3. 


Some  implied  scaling  relations  aetween  solid  sym- 
metric bodies  found  in  the  literature  on  heat  transfer 
are  analyzed  and  exhibited.    A  Suggested  approach  to 
the  task  of  establishing  a  scalinfe  theory  for  solid- 
propellant  grain  configurations  ^s  to  extend  the  theory 
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for  solid  bodies  to  include  hollow  cylinders,  and  then, 
by  computation  and  physical  tests,  find  the  hollow 
cylinder  equivalent  for  each  type  of  configuration. 
(Author) 


Ballistic  Research  Labs. ,  Aberdeen  Provinj^  Ground, 

Md. 
EVALUATION  OF  PROPELLANT  STABILITY   BY 
OXYGEN  TALIANl  TE^  AND  CHEMICAL  ANALY- 
SIS, by  L.   DeAngelis  and  G.  F    Gardin.    Aug  59,   I4p. 
II  refs.    Memo.  rept.  no.  1129;  AD-228  834. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  297 

The  oxygen  Tahani  Test  has  been  extended  to  measure 
the  chemical  stability  of  single  base  propellants.   The 
results  correlate  well  with  chemical  analysis  of  pro- 
pellant stabilizer  and  stabilizer  reaction  products. 
The  findings  were  made  by  aging  propellant  samples 
at  80°C,  a  temperature  previously" considered  too  high 
for  obtaining  reliable  stability  data.   However,  evi- 
dence is  presented  to  show  that  the  principal  chemical 
reactions  between  propellant  and  stabilizer  at  this 
temperature  can  be  considered  similar  to  those  oc- 
curring at  ambient  temperatures.    Accelerated  aging 
at  S(PC  and  the  Oxygen  Taliani  Test  have  bc-en  used 
to  make  quantitative  measurements  of  chemical 
stability  for  single  base  propellants.   (Author) 


Battelle  Memorial  Inst. ,  Columbus,  Ohio. 
A  STUDY  OF  THE  TITANIUM- UQUID  OXYGEN 
PYROPHORIC  REACTION,  by  J.-D.  Jackson,  P.  D.  Miller 
and  others.    Rept.  for  1  June  59-15  Feb  60  on  Metallic 
Materials,  Contract  AF  33(616)6345.    June  60,  59p. 
29  refs.    WADD  Technical  rept.  60-258. 
Order  from  OTS  $1 .  50  PB  171  017 

A  review  of  the  literature  indicates  that  titanium  is  im- 
pact sensitive  under  liquid  oxygen  below  the  acceptable 
limit  for  other  metals.    An  experimental  program  was 
begun  to  determine  the  mechanism  of  the  titanium- LOX 
reaction.    Several  factors  were  investigated  singly  in  a 
controlled  manner  using  unalloyed  titanium  (75A)  and  an 
alloy  (6A1-4V)  that  were  carefully  cleaned.   The  factors 
were:  (I)  Exposure  of  a  fresh  surface  by  fracture  and 
tearing  (2)  Deformation  by  impact  using  steel  balls  (3) 
Impact  of  smooth  spjecially  cleaned  flat  surfaces  (4)  LOX 
pressure  and  velocity  (5)  Galling.   The  results  from  this 
program  indicate  that  no  one  of  the  above,  per  se,  is  a 
primary  cause  of  this  reaction.   A  pirojxjsed  mechanism 
is  that  heat  generated  by  impact  produces  gaseous 
oxygen,  which  is  compressed  at  local  sites.   A  fresh 
surface  expxjsed  by  the  impact  reacts  with  the  high- 
pressure  gaseous  oxygen.    Propagation  is  depjendent  on 
the  amount  of  heat  generated  and  the  rate  of  heat  loss 
frcMn  the  affected  area.   (Author) 


Bureau  of  Mines,  Washington,  D.  C. 
THE  FISCHER-TROPSCH  SYNTHESIS  ON  THE  OIL- 
CIRCULATION  PROCESS:   EXPERIMENTS  WITH  A 
NITRIDED  FUSED- IRON  CATALYST,  byD.  Bienstock, 
J.  H.  Field  and  others.    [1960]  37p.  23  refs.    Rept.  of 
Investigations  5603. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  146  767 

Using  a  nitrided  fused-iron  catalyst,  the  Bureau  of 
Mines  investigated  the  Fischer -Tropsch  reaction  in 
the  oil- circulation  process.  The  nitrided  iron  was 
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quite  stable  and  permitted  the  longest  run  obtained  thus 
far  in  the  oil-circulation  process  without  the  need  for 
reactivating  the  catalyst- -3,  700  hours  of  operation. 
The  effects  of  several  op)erating  variables- -tempera- 
ture, pressure,  gas-recycle  ratio,  space  velocity, 
synthesis- gas  composition,  and  synthesis  with  and 
without  reflux  of  oil  to  the  reactor- -on  the  production 
of  oxygenates  were  studied.   The  importance  of  re- 
moving reflux  oil  and  of  high  gas  recycle  in  increasing 
the  oxygenate  content  was  shown.    A  finished  gasoline 
containing  28  percent  by  weight  alcohols  was  produced. 
The  research  octane  number  (RON)  was  92.9  clear, 
increasing  to  98.5  with  the  addition  of  one  milliliter  of 
tetraethyl  lead  (TEL).   (Author) 


Guggenheim  Jet  Propulsion  Center,  Calif.   Inst,  of 

Tech. ,  Pasadena. 
FLAME  PROPAGATION  IN  LIQUID- FUEL  DROPLET 
ARRAYS,  by  R.   Reichenbach,   D.   Squires,  and 
S.   S.  Penner.    Technical  note  no.  30  on  Contract 
DA  04- 495- ORD- 1634;  Continuation  of  Contract  DA  04- 
495-ORD-446.    June  60,   Up.  2  refs.  OOR  rept.   no. 
no.   834.  43- C. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  402 

Flame  propagation  rates  have  been  determined  in  one- 
dimensional  arrays  of  liquid  octane  droplets  burning  in 
air  without  forced  convection.    Schlieren  photographs  of 
the  burning  array  show  the  importance  erf  immersion 
depth  in  the  heated  gas  region  for  ignition  and  flame 
propagation.    The  measured  flanie  propagation  times 
for  various  droplet  sizes  and  droplet  spacings  are  pro- 
pxjrtional  to  (immersion  depth)' 1-  '^.    A  tentative  ex- 
planation is  proposed  for  these  results.  (Author) 


Guggenheim  Jet  Propulsion  Center,  Calif.  Inst,  of 

Tech. ,   Pasadena. 
RADIATION  AND  BURNING  VELOaTlES  OF  PRO- 
PANE-OXYGEN-NITROGEN MIXTURES,   by  R.   Reich- 
enbach.   Technical  rept.  no.   31  on  Contract  DA  04- 
495-ORD-1634.    June  60,  30p.  20  refs.  OOR  rept. 
no.   834-42-C.  AD- 239  907. 
Order  from  LC  mi$2.  70,  phM-  80  PB  150  397 

Experiments  have  been  conducted  with  inert  diluent 
contents  (by  mass)  of  50,  60,  70  and  80  percent  nitro- 
gen and  with  equivalence  ratios  of  0.  6,  0.  8,   1.2,   1.4 
and  1.  6.    The  spectral  intensity  ratio  was  found  to  be  a 
function  not  only  of  the  equivalence  ratio  but  also  of  the 
percentage  of  inert  diluent.    Hence  it  is  not  possible,  in 
general,  to  use  spectral  intensity  ratios  as  a  measure 
of  mixture  composition,  a  procedure  that  has  been 
used  erroneously  by  a  numer  erf  investigators.  (Author) 


Lockheed  Aircraft  Corp.  .  Sunnyvale,  Calif. 
OPTIMUM  PROGRAMMING  OF  PROPELLANTS  TO 
OBTAIN  MAXIMUM  VELOQTY  FROM  A  TWO- 
STAGE  ROCKET,  by  Jean  Parks  and  R.  H.  Olds  . 
Technical  rept.  Nov  59,  49p.  4  refs.  LMSD-288047; 
AD-231  037. 
Order  from  LC  mi$3.30,  ph$7.80         PB  148  942 

Previous  studies  have  shown  that  certain  combinations 
of  two  prop)ellants  with  significantly  different  densities 
and  spjecific  impulses  will  propjel  a  given  single-stage 
rocket  to  a  final  velocity  greater  than  that  obtainable 


from  the  use  of  either  pi'op>ellant  alone.  This  report 
extends  the  investigation  to  the  treatment  of  a  two- 
stage  rocket  employing  four  different  propjellants  , 
two  different  propellants  in  each  stage.   A  method  is 
presented  for  determining  the  optimum  mode  .of  vary- 
ing the  propellant  mixture  ration  during  burning  so  as 
to  achieve  the  maximum  possible  velocity  from  the 
two -stage  rocket. 


Massachusetts  Inst,  of  Tech. ,  Cambridge. 
INTERACTIONS  AMONG  BURNING  FUEL  DROP- 
LETS.   I.    A  SINGLE  FUEL  PLATE,  by  Tau-Yi 
Toong.    Rept.  on  Contract  AF  49(638)629.    31  May  60, 
26p.  7  refs.   Technical  rept.  no.  8227-1;  AFOSR-TN- 
60-516;  AD-239  513. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  461 

This  is  the  first  of  a  series  of  papers,  intended  to 
discuss  the  basic  causes  and  mechanisms  of  the  inter- 
actions among  burning  fuel  droplets  and  their  effects 
on  over-all  burning  rate  and  combustion  stability  and 
roughness  in  a  combustor  employing  fuel  sprays.   The 
boundary- layer  equations  governing  the  flow  of  an 
oxidizer  over  a  flat  plate  covered  with  fuel  are  solved 
for  a  special  case,  where  the  flame  front  can  be 
treated  as  a  discontinuity.   The  results  presented  in- 
clude the  profiles  of  velocity,  compxaition  and  tem- 
perature in  the  boundary  layer  adjacent  to  the  fuel 
plate  as  well  as  the  evaporation  or  sublimation  rate  at 
the  fuel  surface  and  the  combustion  rate  at  the  flame 
front.   For  a  given  fuel -oxidizer  combination  and  for 
a  given  heat  transfer  required  to  evaporate  (or  sub- 
lime) one  unit  mass  of  fuel,  both  the  evapxwation  (or 
sublimation)  and  the  combustion  rates  per  unit  plate 
area  and  per  unit  mass  velocity  of  the  oxidizer  in  the 
free  stream  are  inversely  proportional  to  the  square 
root  of  the  length  Reynolds  number.    With  increasing 
values  of  the  heat  ratio,  they  both  increase  at  a  given 
}length  Reynolds  number,  although  the  ratio  of  the 
combustion  to  evaporation  (or  sublimation)  rates  de- 
creases.  This  latter  observation  indicates  the  pxMSi- 
bility  of  a  long  over-ventilated  flame  near  the  wake  of 
a  burning  fuel  droplet.   (Author) 


Massacnusetts  Inst,  of  Tech.,  Cambridge. 
INTERACTIONS  AMONG  BURNING  FUEL  DROP- 
LETS.  II.   TWO  PARALLEL  FUEL  PLATES,  by 
Tau-Yi  Toong.    Rept.  on  Contract  AF  49(638)629. 
31  May  59,  20p.  4  refs.   Technical  rept.  no.  8227-2; 
AFOSR-TN-60-517;  AD-239  669. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  149  462 

The  interactions  between  two  parallel  fuel  plates 
burning  in  an  oxidizer  stream  are  studied  by  the  use 
of  an  integral  method     Within  the  region  of  validity  of 
this  method,  where  the  flames  adjacent  to  the  plates 
are  separated  from  each  other,  the  evapxiration  or 
sublimation  rate  at  the  fuel  surface  increases  with 
decreasing  spacing  between  the  plates,  while.  In  the 
meantime,  i.le  combustion  rate  at  the  flame  front  de- 
creases.  These  interactions  become  less  impxartant 
with  decreasing  value  of  the  heat  ratio.   Applying  the 
results  obtained  in  this  work  to  the  case  of  two  fuel 
droplets  burning  side  by  side,  one  would  predict  an 
increase  in  both  the  burning  rate  and  the  flame  length 
with  decreasing  droplet  spacing,  as  long  as  the  flamfes 
surrounding  the  droplets  are  separated  from  each 
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other.   These  piredictioas  are  f  sund  to  agree  well  with 
the  experimental  results,  whici  will  be  presented  in 
the  third  paper  of  this  series. 
PB  149  461) 


(Author)  (See  also 


Naval  Research  Lab.,   Washington,   D.  C. 
THE  STABILIZATION  OF  SILICONE  LUBRICATING 
LIQUIDS  ABOVE  200°C.    PART  2.    IRON,   COPPER, 
CERIUM,  AND  OTHER  METAL  COMPOUNDS,  by 
H.   R.  Baker  and  C.   R.  Singleterry.   Interim  rept. 
12  Aug  60,  27p.  5  refs.  NRL  rept.  5474. 
Order  frorr.  OTS  ^.  75     .  j  PB  161  449 

Silicone  liquids  have  been  stabilized  against  oxidation 
and  gelation  so  that  the  useful  life  at  325°C  or  below  is 
lengthened  30-  to  500-fold  over  the  original  oil.    The 
stabilization  is  accomplished  by  treating  the  silicone 
oil  with  a  cerium  soap  in  the  ptesence  al  disaLicylal- 
prooylenediamine,  or  a  relatecl  chelating  compound,  at 
285  C.    Similar  but  less  effective  stabilization  occurs 
when  the  cerium^  soap  is  replacSed  by  suitable  iron, 
copper,  chromium,  praseodynvum,  or  europium  com- 
pounds.  This  treatment  is  effective  with  dimethyl 
silicones  and  also  with  phenyl-feubstituted  types.    The 
percentage  improvement  obtainable  with  the  phenyl - 
ated  oils  decreases  with  increasing  aromatic  content; 
after  inhibition  the  lightly  phenylated  oils,  which  have 
excellent  viscosity-temperature  characteristics,  have 
as  long  a  Ufe  as  the  highly  phenylated  oils,  heretofore 
found  most  stable  in  high -temperature  service.    Also, 
the  volatile  products  of  silicon*  oxidation  at  300^ 
promote  premature  gelation  if  hey  are  returned  to  the 
liquid  under  test. 


Wright  Air  Develop - 
AFB,  Ohio. 


Nonmetalllc  Materials  Lab. 

ment  Div. ,   Wright -Patterson 
HIGH  TEMPERATURE  HYDRAJULIC  FLUIDS.   PART  L 
CHEMICAL  DEGRADATION  IH  A  HIGH  TEMPERA- 
TURE, HIGH  PRESSURE  CIROULATION  LOOP,  by 
Leslie  R.  Drane,  Jr.  and  R.  J.  iBenzing.  Rept.  on 
Power  Transmission  Technology.  May  60,  20p.  6  refs. 
WADD  Technical  rept.  60-250,  i  Part  I. 
Order  from  OTS  $0.  50  PB  161  965 

A  study  was  made  to  observe  the  nature  and  intensity 
of  chemical  degradation  resulting  from  severe  me- 
chanical shearing  stresses  at  eflevated  (400°F)  tem- 
perature.   The  degradation  of  these  four  fluids  (two 
silicones,  a  silane,  and  an  alkoxy  disiloxane)  were 
also  studied  under  static  thermal  conditions.    The 
physical  and  chemical  properties,  particularly  vis- 
cosity, neutralization  number,  and  flash  point  showed 
changes  in  direction  of  values  ♦ith  time.    Possible 
mechanisms  of  break -down  to  Explain  observed  differ- 
ences between  the  static  and  dyjiamic  tests  are 
discussed.    (Author) 


Mytechnlc  Inst,  of  Brooklyn, '  N.   Y. 
EVAPORATION  AND  BREAKU?  OF   FUEL  DROPLETS 
IN  ONE- DIMENSIONAL  GAS  ALOW  IN  A  COMBUS- 
TION CHAMBER,   by  Leonard  M.   Naphtali  and  Samuel 
Z.   Burstein.    Rept.  on  Contract  AF  49(638)165. 
Jan  60,  21p.  6  refs.  PRL-60-2;  AFOSR-TN-60-229; 
AD- 233  498. 


Order  from  LC  miJ2.70,  ph$4. 
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A  mathematical  model  was  formulated  of  combustion 
in  a  rocket  motor  as  controlled  by  the  evaporation 
process  of  an  arbitrary  number  of  droplets  erf  injected 
fuel.    It  was  assumed  that  interaction  between  single 
droplets  was  negligible  and  that  evaporation  rates  of  a 
distribution  of  droplets  were  additive.    The  results  at 
the  evaporation  of  the  fuel  droplets  were  weighed  to 
yield  a  mass  rate  flow  which  was  consistent  with  the 
conditions  in  a  combustion  chamber  producing  a  thrust 
of  about  25,  000  lb.    The  model  was  program-med  as  a 
Fortran  II  subroutine  for  the  IBM  704.    Computations 
revealed  that  under  a  wide  range  of  conditions  a'  co- 
operative breakup  occurred,  in  which  the  increased 
velocity  erf  gases  caused  droplet  breakup,  which  fur- 
ther increased  evaporation.    As  a  result,  the  overall 
evaporation  occurred  suddenly  in  a  narrow  zone  in  the 
combustion  chamber  where  the  velocity  gradient  was 
high.    It  was  concluded  that  droplet  breakup  was  the 
most  important  single  parameter  in  spray  combustion. 
The  combustion  zone  tended  to  be  narrow  and  rela- 
tively insensitive  to  size  distribution,   mass  drop  size, 
velocity,  or  terrperature  of  the  liquid. 


Research  Inst. ,  Temple  U.  Philadelphia,  Pa. 
RESEARCH  STUDY  OF  THE  OXYGEN  FLUORIDES, 
O2F2,  03F2  AND  O4F2.    INCLUDING  THE  HEATS 
OF  FORMATION  OF  O2F2  AND  O3F2,  by 
A.  D.  Kirshenbaum,  J.  G.  Aston,  and  A.  V.  Crosse. 
Final  rept.  on  Contract  DA  36- 034- OR D- 2250. 
18  Nov  58,  51p.  33  refs;    AD-212  168. 
Order  from  LC  mi$3.60,  ph$9.30  PB  149  443 

Contents: 

Physical  and  chemical  properties  of  the  oxygen 

fluorides 
Heat  of  formation  of  O3F2  and  O2F2 
Discussion  of  possible  structures  of  O2F2  and  O3F2 
Infrared  analysis  of  O2F2 


Rocketdyne,  Canoga  Park,  Calif. 
DISPLACEMENT  AND  SHATTERING  OF  PROPEL - 
LANT  DROPLETS,  by  E.   Rabin,  A.   R.   Schallen- 
muller,  and  R.  B.   Lawhead.   Rept.  on  Contract 
AF  18(603)98.   Mar  60,    124p.   20  refs.   R-2431;  AFOSR- 
TR-60-75. 
Order  from  LC  mi$6.  30.  ph$19.  80  PB   150  143i 

Studies  in  shock  tubes  have  been  conducted  to  deter- 
mine the  effect  of  shock  waves  on  the  shattering  and 
drag  of  burning  and  nonbuming  liquid  fuel  droplets. 
The  effect  of  flow  velocity,  flow  duration,   surface 
tension,  and  chamber  pressure  on  the  breakup  charac- 
teristics were  studied.    The  critical  velocity  that  would 
just  cause  droplet  breakup  (burning  or  not)  for  short - 
duration  flow  was  found  to  agree  with  the  equation: 
We  Re' V2  "^0.  45.    The  drag  coefficient  for  burning 
and  nonbuming  drops  was  found  to  be  approximately 
Cd=  1.0. 

Leather  and  Textiles 

Fabric  Research  Labs. ,  Inc.  [Dedham,  Mass.] 
A  POSSIBLE  APPLICATION  OF  ORGANIC  FIBERS  IN 
HIGH  TEMPERATURE  ENVIRONMENT,  by  Myron  J. 
Coplan,  Donald  H.  Powers,  Jr.  and  others.    Rept.  for 
Mar-Dec  59  on  Air  Force  Textile  Materials,  Contraa 
AF  33(616)6234.   June  60,   137p.  90  refs.    WADD 
Technical  rept.  60-9. 
Order  from  OTS  $2.75  PB  171  020 
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It  Is  taken  as  a  premise  that  fabrics  used  In  re-entry 
drag  parachutes  (1)  require  typical  textile  properties 
up  to  deployment  but  (2)  that  they  need  not  survive  in 
their  original  chemical  state  subsequent  to  deployment 
provided  the  decay  occasioned  by  re-entry  conditions 
(heat,  active  oxygen,  irradiation)  does  not  interfere 
with  the  deceleration  function.   The  possible  utiUty  of 
linear  organic  polymers  as  the  principal  chemical 
species  in  such  materials  is  examined.   Typical 
organic,  metallic  and  ceramic  materials  are  con- 
tracted and  the  advantages  of  organic  materials  are 
defined.    Recognizing  that  the  principal  deficiencies  of 
organic  polymer  fibers  are  their  thermal  and  thermo- 
chemical  sensitivity,  a  survey  of  their  causes  is 
given.    A  means  of  employing  materials  by  taking  ad- 
vantage of  their  thermal  degeneration  is  proposed.   A 
number  of  specific  t  her  mo -chemical  reaction  schemes 
and  polymer  systems  are  proposed.    More  experi- 
mental effort  is  required  to  assure  the  feasibility  of 
any  of  the  specific  schemes  proposed.   (Author) 


Naval  Supply  Research  and  Development  Facility, 

Bayonne,   N.  J. 
REFLECTIVE  INSULATION  IN  FABRIC  SYSTEMS, 
by  John  J.  Anderson  and  George  Higginbottom.    Sep  59, 
21p.   5  refs.  Clothing  and  Textile  EMv.   rept.   no.   44. 
Order  from  LC  mi$2.  70,  phK  80  PB  146  975 

Several  fabric  systems  employing  thin  metal  films 
which  act  as  far  infra-red  barriers  were  tested  for  con- 
ductance and  compared  against  the  conductance  of  the 
fabric  system  used  in  Navy  extreme  cold  weather 
clothing.    Conductance  was  measured  at  sea  level, 
20,  000  and  40,  000  feet  simulated  altitude.    Metallized 
fabrics  separated  by  an  open  mesh  spacer  provide 
good  insulation  comparable  to  conventional  fibrous 
systems  of  equal  thickness  and  are  lighter  in  weight. 
(Author) 


Quartermaster  Research  and  Engineering  Center, 

[Natick,  Mass.  ] 
DEVELOPMENT  OF    SHADE  STANDARDS  AND  TOL- 
ERANCES FOR  SILVER  TAN  193,  by  Frank  J.  Rizzo, 
Constantine  J.   Megas  and  others.   Rept.  for  9  Apr  53- 
15  Apr  58  on  Air  Force  Textile  Materials,  Contracts 
AF  33(616)53-221  and  AF  33(616)54-107.  June  60,  I23p. 
25  refs.   WADD  Technical  rept.  60-151. 
Order  from  OTS  %2.  75  PB  171  Oil 

Shade  standards  and  tolerances  have  been  developed 
for  tropical  and  gabardine  weave  fabrics  in  all  wool, 
wool /polyester  and  polyester /rayon  blends.    Tolerance 
spacing  js  such  as  to  permit  interchange  of  uniform 
components  made  for  the  blend  fabrics  with  compo- 
nents made  of  all  wool  so  long  as  the  weave  construc- 
tion is  common.    TTie  limiting  factor  to  such  usage  is 
considered  to  be  differences  in  appearance  originating 
with  the  gloss  of  the  fibers  and  not  the  chromatic  and 
lightness  deviations  of  the  tolerance  range.    Color - 
fastness  is  good  at  50  Standard  Fading  Hours  for  all 
fabrics,  except  for  the  polyester/rayon  tropical  where 
the  vat  dyed  rayon  permits  a  rating  of  good  at  120 
Standard  Fading  Hours.    Dye  formulations  selected  are 
practical  for  routine  application  and  stable  to  finishing 
factors.  (Author) 


(Quartermaster  Research  and  Engii>eering  Centei, 

Natick,  Mass. 
EFFECT  OF  PICKS  PER  INCH  AND  FINISHING    PRO- 
CEDURES ON  THE  PROPERTIES  OF   I.  1 -OUNCE 
NYLON  RIPSTOP  PARACHUTE  FABRIC,  by  Harold  H. 
Brandt  and  Leo  Linden  (Warwick  Mills).  June  60,  54p. 
18  refs.  Textile  Series  rept.  no.    113. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  150  265 

This  report  presents  the  production  and  laboratory 
evaluation  of  1.  1  -ounce  nylon  ripstop  fabrics  produced 
with  different  picks  and  finished  by  two  different  se- 
quences of  the  finishing  operations.    It  is  believed  that 
the  information  contained  in  this  report  will  ^  of  value 
to  the  textile  industry  as  well  as  to  the  military  in  the 
production  of  a  nylon  canopy  fabric  which  will  p>ossess 
an  adequate  air  permeability  during  the  life  of  the 
parachute.  (Author) 


Paints  and  Finishes 


Coating  and  Chemical  Lab. ,  Aberdeen  Proving 

Ground,  Md.  ^ 

ANALYSIS  OF  AUTOMOTIVE  METHACRYLATE  LAC- 
QUERS, by  M.  H.  Swann.   20  June  60,   8p.   2  refs. 
CCL  #95. 
Order  from  LCmi$  1.80.  ph$  1.80  PB  149  961 

The  basic  resinous  portion  of  the  new  acr^ic  automo- 
tive lacquers  is  an  alkyl  ester  of  methacrylic  acid. 
They  are  blended  with  nitrocellulose  and  suitable  plas- 
ticizers  in  the  approximate  ratio  of  12:4: 1  parts  by 
weight.    Procedures  for  measuring  the  methacrylate 
resins  in  typical  mixtures  of  this  type  have  not  been 
available.    Use  is  made  of  the  difference  in  resistance 
to  saponification  to  isolate  the  methacrylate  resins. 
(Author) 

Coating  and  Chemical  Lab.  ,  Aberdeen  Proving 

Ground,  Md. 
GEL-TYPE,  VERTICAL  ADHERENCE  PAINT  RE- 
MOVERS, by  A.   Mankowich.    Rept.   no.    1,  20  July  60, 
13p.    1  ref.  CCL  #94. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  420 

A  heavy  duty,  single  phase,  alkaline- organic  solvent 
paint  remover,  formulated  during  the  development  of 
medium  pH  strippers  suitable  for  use  on  missile  com- 
ponent parts  of  aluminum,  can  be  converted  into  stable; 
vertical  adherence  strippers  by  gelling  with  metallic 
soaps.    A  method  of  preparing  the  gels  has  been  de- 
vised.   While  such  removers  are  transformed  into  two 
liquid  layers  at  155°  F  and  frozen  solid  at  -40*^F,  they 
regain  their  original  consistency  and  adhesiveness  at 
room  temperature.    Low  alkalinity  compositions  of 
this  ty]>e,  suitable  for  use  on  aluminum  basis  metals 
from  the  non-corrosivity  standpoint,  are  unsuitable  be- 
cause of  almost  zero  strippmg  efficiency. 

Plastics 


Army  Engineer  Research  and  Development  Labs.  , 

Fort  Belvoir,  Va. 
DETERMINATION  OF  LONG  TERM  BEHAVIOR  OF 
EXTRUDED  PLASTIC  PIPE  FROM  BURST  STRENGTH 
TESTS,  by  S.  Goldfein.    29  July  59,  28p.   11  refs.   Rept. 
1590- TR;  AD- 226  688. 
Order  from  LC  mi$2.  70,  ph$4.  80      •  PB  150  199 
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Four  types  of  thermoplastic  pipe  were  Investigated. 
These  included  high-density  pollyethylene,  acrylonitrile- 
butadiene-styrene,  high- innpacit  polyvinyl  chloride,  and 
normal  polyvinyl  chloride  pipe.    Master  rupture  curves 
were  obtained  by  plotting  hoop  stress  versus  the  param- 
eter.   The  master  curves  so  olKained  were  then  used  to 
predict  rupture  properties  for  periods  of  time  from 
0.  1  hour  to  45,000  hours.    Good  accuracy  was  obtained 
by  this  method.    It  is  concluded  that:  (a)  The  parameter 

T  T 
K*  -^ —  (20  •♦■  log  t),  where  t^-  zero  strength  tem- 

*o*^  I 

perature  (degrees  R),  and  t  -  dime  (hours),  may  be 
used  to  determine  long-term  oJ>erating  pressures  of 
ther mo- plastic  pipe  using  burst  strength  tests  at  ele- 
vated temperatures,  (b)  The  value  of  zero  strength 
temperature  may  be  determined  from  molding  tempera- 
ture data  or  extrapolation  of  strength- temperature 
curves,  whichever  is  more  feajsible.    (Author) 


api 


Army  Engineer  Research  andl  Development  Labs. , 

Fort  Belvoir,  Va. 
DEVELOPMENT  OF '  NONDESTRUCTIVE  TEST  FOR 
PLASTICS,  by  S.  Goldfein.    16  May  60.  49p.   2  refs. 
Technical  rept.    1633-TR.  I 

Order  from  LC  mi$3.  30,  ph$7.  80  PB  150  231 


An  investigation  was  made  to  determine  whether  a  pene- 
tration type  test  could  be  developed  as  a  nondestructive 
test  for  determining  the  strength  of  plastic  materials 
and  items  fabricated  from  plastics.    A  penetrator  having 
a  circular  cross  section  .  1 30  ia  in  diameter  was  forced 
into  17  different  plastic  materials.    The  characteristics 
of  the  penetration  load -penetration  depth  curves  were 
studied,  as  well  as  the  progressive  damage  to  the  plas- 
tics.   Many  useful  relationship*  were  established,   in- 
cluding a  relationship  between  penetration  index  (  a 
property  easily  determined  with  no  mark  or  effect  on 
the  material)  and  the  following  properties:  tensile, 
shear,  and  compressive  strengths,  and  tensile  modulus. 
The  method  is  limited  to  materials  and  items  under 
which  a  steel  backup  plate  can  be  placed.    It  is  con- 
cluded that:  (a)  a  mechanical,  i>ondestructive  test 
method  based  on  a  penetration  test  has  been  developed 
for  use  with  all  types  of  plastics;  (b)  new  properties 
designated  as  penetration  proportional  limit,  penetra- 
tion strength,  and  penetration  ilndex  may  be  useful  in 
characterizing  plastic  materialjs  for  design  or  inspec- 
tion purposes;  (c)  the  test  may  presently  be  performed 
in  the  laboratory  rapidly  and  with  little  cost.  (Author) 


Army  Prosthetics  Research  liab. ,  Washington,  D.  C. 
A  METHOD  FOR  THE  DETERMINATION  OF  SOIL 
RESISTANCE  OF  POROUS  LAMINATES,  by  William 
C.  Wiedman  and  James  T.  Hill.,  June  59,  Up.  I  ref. 
Technical  rept.  no.  5932;  AD- $20  610. 
Order  from"  LC  mi$2. 40,  ph$34  30  PB  147  818 

A  fjreliminary  investigation  is  described  of  a  method 
for  soiling  and  cleaning  porouSj  laminates.   The  proc- 
ess consists  of  blowing  finely  powdered  charcoal  on 
the  surface  of  a  laminate  sampje,  measuring  its  re- 
flectance value  on  a  Color  Difference  Meter  and  then 
cleaning  the  sample  with  a  stream  of  air.   (Author) 
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Feltman  Research  Labs. ,  Picatinny  Arsenal, 

Dover,  N.  J. 
ULTRA -HIGH  RESISTANCE  MEASUREMENTS  OF 
PLASTICS,  by  Andrew  R.  Blanck.  Aug  60,    I4p.  4  refs. 
Technical  rept.   FRL  TR-6. 
Order  from  OTS  $0.  50  PB  161  784 

A  method  has  been  developed  for  measuring  resist- 
ances greater  than  10^^  ohms.    This  method  is  based 
on  the  use  of  a  voltage  divider  integrating  circuit  in 
conjunction  with  commercially  available  high-input 
impedance  electrometers.    Accuracy  of  the  technique 
was  confirmed  by  testing  a  resistor  with  a  certified 
value  of  10l3  ohms.   The  ability  to  measure  these  ex- 
tremely high  resistance  values  is  necessary  for  de- 
termining the  resistivities  of  low -loss  dielectrics  such 
as  Teflon,  polystyrene,  Mylar,  and  some  epoxies  and 
for  determining  the  insulation  resistance  and  leakage 
of  components  and  electrical  equipment.    Teflon  was 
found  to  have  a  volume  resistivity  of  5  x  1019  ohm-cm 
at  a  potential  gradient  of  5  volts/mil  and  5  x  10^0 
ohm -cm  at  .  05  volt/mil.  (Author) 


Naval  Research  Lab.  ,  Washington,  D.  C 
PHOTODEGRADATION  OF  HIGH  POLYMERS.   PART  I. 
THE  HOMOGENEOUS  IONIC  POLYMERIZATION  OF 
a-METHYLSTYRENE,  by  R.   B.   Fox  and  L.   Isaacs. 
19  Aug  60.    Up.   30  refs.  NRL  rept.  5518. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  965 

A  practical  method  has  been  developed  for  the  labora- 
tory preparation  of  poly-«-methylstyrene.    The  proce- 
dure involves  the  reaction  of  a-methylstyrene  with  so- 
dium in  tetrahydrofuran  solution  at  a  temperature 
above  the  ceiling  temperature  for  the  monomer  con- 
centration used  and  propagation  by  cooling  to  -78°C. 
All  operations  are  conducted  under  helium.    Optical 
densities  of  the  solutions  just  prior  to  cooling  are  re- 
lated empirically  to  the  intrinsic  viscosities  of  the 
polymers  produced,  and  viscosities  are  given  as  a 
function  of  polymerization  time  for  a  fixed  solution 
optical  density.    Relatively  mono-disperse  polymers 
with  predictable  molecular  weights  in  the  range  of 
50,  000  to  1  million  were  prepared.    Their  molecular 
weight  distributions  were  compared  qualitatively  by 
sedimentation  methods  with  those  obtained  by  hetero- 
geneous sodium  initiation  and  boron  trifluoride  ether - 
ate  initiation.  (Author) 


Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
THE  PYROLYSIS  OF  PLASTICS  IN  A  HIGH  VACUUM 
ARC  IMAGE  FURNACE,  by  Henry  L.  Friedman. 
Rept.  on  Contract  AF  04(647)269.   May  60,  39p.  7  refs. 
Technical  Information  Series  R60SD380. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  150  288 

An  apparatus  is  described  for  high  vacuum  pyrolysis  Of 
plastics  in  an  arc -image  furnace.    A  fractionation  and 
analysis  scheme  is  presented,  whereby  the  complex 
mixture  of  pyrolysis  products  may  be  analyzed  accu- 
rately.   The  design  of  a  new  gas  chromatography  valve 
is  included.    This  experimental  approach  is  able  to  yield 
a  very  complete  picture  of  the  chemical  composition  of 
pyrolysis  products.    The  rate  data  were  not  as  accurate 
as  the  chemical  analyses.  The  data  which  may  be  ob- 
tained from  such  experiments  will  be  useful  for  ablation 
studies  and  for  gaining  insights  to  the  mechanism  of 
thermal  degradation  of  plastics.   (Author) 


MATHEMATICS 


Applied  Mathematics  and  Statistics  Labs. , 

Stanford  U. ,  Calif. 
BANACH  ALGEBRAS  WITH  SCATTERED  STRUC- 
TURE SPACES,  by  Irving  Clicks  berg.    Technical  note 
no.   13  on  Contract  AF  49(638)294.    U  Aug  60.   16p. 
14  refs.  AFOSR-TN-60-805. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  107 


Applied  Mathematics  and  Statistics  Labs. ,  Stanford 

U.  ,  Calif. 
CRITERIA  FOR  THE  RECURRENCE  OR  TRANSIENCE 
OF  STOCHASTIC  PROCESSES.  I,     by  John  Lamperti. 
Technical  rept.   na   16  on  Contract  Nonr-225(28). 
14  Oct  59.  28p.  8  refs.  AD-227  372. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  949 


Applied  Mathematics  and  Statistics  Labs., 

Stanford  U. ,  Calif. 
PREDICTION  REGIONS  FOR  SEVERAL  PREDICTIONS 
FROM  A  SINGLE  REGRESSION  LINE,  by  Gerald  J. 
Lieberman.  Technical  rept.  no.  42  on  Contract 
N6onr-25126.   10  Oct  59,  14p.   1  ref;  AD-227  879. 
Order  from  LC  mi  $2.  40,  ph$3.  30  PB  149  942 

Two  methods,  the  exact  method  and  the  approximate 
method,  are  given  for  obtaining  a  prediction  region 
for  future  observations  based  upon  the  same  estimated 
linear  regression  given  the  values  of  the  independent 
variables.    (Author) 


Applied  Mathematics  and  Statistics  [Labs.  ] 

Stanford  U. .  Calif. 
THE  RECURRENCE  OF  REAL  MARKOV  PROC- 
ESSES, by  John  Lamperti.    Technical  rept.  no.  27on 
Contract  Nonr-225(21).    8  June  59,  23p.  5  refs, 
AD-217  647. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  895 

Markov  processes  are  considered  which  have  the  non- 
negative  reals  as  their  state  space,  and  the  property 
that  the  transitions  made  by  the  process  are  uniformly 
bounded.    K  (x^  are  the  random  variables  compris- 
ing the  process,  then  for  some  constant  M<«, 

I  Xn-»-i    -Xn|<  M  a.  s. ,  n=  0,   I,  2 Conditions 

are  found  under  which  Xn^«»a.  s.   C(Xi5   Is  transient), 
and  also  under  which  (Xn}  is  recurrent.    These  con- 
ditions are  in  terms  oTthe  behavior  of  the  function 
F(x,  y)  =  Pr(Xn-f  1  ^  y  j  Xn  *  x)  for  large  values  of  x. 
(Author) 


California  U. ,  Los  Angeles. 
INCREMENTAL  PHASE  PLANE  ANALYSIS  OF  NON- 
LINEAR SECOND  ORDER  DIFFERENCE  EQUATIONS, 
by  Richard  A.  Nesbit.   Rept.  on  Contract 
AF  49(638)438.  Feb  60,  36p.   13  refs.  Dept.  of  Engi- 
neering rept.  no.  60-28;  AFOSR-TN-60-616. 
Order  from  LC  mi$3. 00,  phK>.  30  PB  150  251 

The  use  of  the  Incremental  phase  plane  in  the  analysis 
of  nonlinear  difference  equations  is  discussed.    The 
variable  and  its  first  difference  are  the  coordinates  of 


this  plane;  for  each  point  in  the  plane  there  is  a  unique 
solution  to  a  second  order  difference  equation.    The 
relation  between  the  trajectories  in  the  incremental 
phase  plane  and  in  the  ordinary  phase  plane  is  shown 
for  linear  paired  equations.    An  isocline  method  of 
graphically  obtaining  the  solution  to  the  difference  equa- 
tion is  developed.    An  extension  of  the  isocline  method 
gives  a  set  of  curves  tangent  to  the  solution  path,  called 
path  tangent  curves.     TTiese  curves  allow   convenient 
description  of  difference  equation  switching.    Criteria 
for  the  determination  of  the  stability  of  singular  points 
in  the  incremental  phase  plane  are  given  for  both  forms 
of  the  difference  equation.    For  continuity  of  develop- 
ment, a  synopsis  of  related  material  is  presented.    It 
is  intended  that  these  techniques  may  be  applied  to  aid 
the  design  of  nonlinear  sample  data  systems.  (Author) 


California  U. ,  Berkeley. 
LOWER  BOUNDS  FOR  THE  FIRST  EIGENVALUE  OF 
ELLIPTIC  EQUATIONS  OF  ORDERS  TWO  AND  FOUR 
by  William  W.  Hooker.  Technical  rept.   no.   10  on  Con- 
tract AF  49(638)398.  Aug  60.  51p.   24  refs.  AFOSR- 
TN-60-806. 
Order  from  LC  mi$3.  60,  ph$9.  30  PB  150  237 

This  dissertation  is  concerned  with  the  analytic  and 
numerical  study  of  a  new  method  of  obtaining  lower 
bounds  for  the  first  eigenvalue  of  elliptic  differential 
equations.   The  basic  feature  of  this  method  was  de- 
veloped by  M.  H.  Protter  from  an  idea  due  originally 
to  Picard. 


Carnegie  Inst,  of  Tech.  Graduate  School  of 
Industrial  Administration,  Pittsburgh,  Pa. 
LINEAR  PROGRAMMING  AND  DISCRETE  DYNAMIC 
PROBLEMS,  by  John  F.  Muth.  ONR  memo.  no.  67  on 
Planning  and  Control  of  Industrial  Operations,  Con- 
tract [Nonr-760(01)]  Oct  59,   Up.  2  refs.  AD-227  319. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  878 

A  system  is  assumed  to  possess  a  finite  number  of 
states,  the  probability  of  being  in  any  particular  one 
depending  on  the  previous  state  of  the  system,  as  well 
as  the  process  chosen  by  the  decision-maker.    The 
probabilities  and  the  short-run  profits  for  each  tran- 
sition and  process  constitute  the  data.    The  problem 
is  to  find  the  policies  leading  to  maximum  profits  in 
the  long  run.    The  purpose  of  this  paper  is  to  show 
that  the  problem  may  be  handled  with  extreme  point 
methods  of  linear  programming.   By  recasting  the 
problem  "in  such  terms  a  variety  of  efficient  algo- 
rithms and  computing  routines  are  available  for 
practical  use. 


Carnegie  Inst,  of  Tech.  Graduate  School  of  Indus- 
trial Administration,  Pittsburgh,  Pa. 
OPTIMAL  PROCESS  MEANS  AND  THE  DISTRIBU- 
TION OF  COMPLETION  TIMES,  by  John  F    Muth. 
ONR  Research  memo.  no.  66  on  The  Planning  and 
Control  of  Industrial  Operations  ,  Contract  [Nonr- 
760(01)].  Sep  59,  18p.  4  refs.  AD-227  318. 
Order  from  LCmi$2. 40,  ph$3. 30         PB  148  603     T 

Quality  control  theory  is  concerned  with  accepting  a 
batch  of  a  product  or  detecting  when  a  production 
process  starts  to  wander  or  get  out  of  control  with 


743 


choosing  the  mean  of  a 
of  scrapping  and  re- 


minimal  sampling  costs  for  a  specified  degree  of  pre- 
cision .   Problems  on  the  optimal  design  of  the  process 
are  examined  .  One  of  these  is 
process  to  minimize  the  costs 
working  an  item.   The  problerrl  is  stated  as  follows: 
suppo&e  a  single  dimension  of  la  pan  is  being  ma- 
chined; for  a  unit  to  be  acceptable,  this  dimension 
must  lie  between  the  lower  tolerance  limit,  L,  and 
the  upper  limit,  (J.  If  the  rele^rant  dimension  is  less 
than  L,  the  item  must  be  sera  )ped  and  replaced  at  an 


extra  cost  of  S;  if  greater  than 
at  an  extra  cost  of  R.  (Author 


U ,  it  may  be  reworked 


Chicago  U.,  111. 
NOTE  ON  COHOMOLOGY  ALlGEBRAS  OF  SYMMET- 
RIC GROUPS,  by  Minoru  Nakapka.   Technical  note  on 
Contract  AF  18(600)1383.    Jun^  60,   19p.  5  refs. 
AFOSR-TN -60-757.  J 

Order  from  LC  mi$2.40,  ph$3. 


30 


PB  150  059 


This  is  a  continuation  of  a  previous  paper,  and  deals 
with  the  mod  p  cohomology  algjebra  H*(S(m);  Zp)  of  the 
symmetric  group  S(m)  of  degree  m,  where  li  m  i  oo 
and  p  18  a  pjrime. 


(Colorado  U. .  Boulder] 
INFINITE  RADICALS  IN  THEI 
Georgellen  Schuske  and  W.  j. 
AF  49(638)100.   [1960]  lip.   8 
Order  from  LC  mi$2.  40.   ph$3. 


COMPLEX  PI.ANE,  by 
Thron.   Rept.  on  Contract 
^fs.   AFOSR-TN -60-909. 
30  PB   150  195 


The  purpose  of  this  paper  is  tC'  determine  conditional 
convergence  regions  for  sequetices -£ui^  with  complex 
elements.    The  Stieltjes-Vitali  Theorem  for  normal 
families  of  functions  is  used,  together  with  Herschfeld'a 
criterion  for  infinite  radicals  |vith  positive  real  ele- 
ments.   This  method  is  simila^-  to  that  used  previously 
in  the  case  of  continued  fractions. 


Columbia  U. ,   New  York. 
ON  SOME  NON-ORTHOGONAt  FACTORIAL  DE- 
SIGNS,  by  Gideon  Schwarz.    RJept.  on  Contract  Nonr- 
266(59).    June  59,   21p.   3  refs.   CU-6-59-Nonr- 
266(59)MS;  AD-217  622. 
Order  from  LC  mi$2.  70,  phH  80  PB  147  892 

A  class  al  multifactorial  designs  are  defined  and  ana- 
lyzed.   The  designs  considered  have  each  a  total  num- 
ber of  observations  that  can  not  be  divided  equally 
among  the  cells  of  the  designs.    By  distributing  the  ob- 
servations in  a  way  that  is  in  t  certain  sense  symmet- 
rical, the  equations  that  determine  the  least  squares 
estimates  of  the  parameters  become  explicitly  solv- 
able.   The  case  of  2  non- interacting  factors  with 
arbitrary  numbers  of  levels  isi  treated.    In  the  n-factor 
case^  factors  having  equal  numbers  of  levels  are  con- 
sidered.   After  defining  the  designs,  the  estimates  and 
their  variances  and  covariances  are  computed.    Some 
general  discussions  are  included  of  the  symmetries 
and  algebraic  properties  involved.  (Author) 

Columbia  U.   School  of  Enginaering,  New  York. 
SURVEILLANCE  SAMPLING  PLANS  WITH  RANDOM 
TIMES  OF  INSPECTION,   by  P.  Frank.    Technical 
repc.   no.   4  on  Contract  Nonr- 366(55).    10  June  59, 
I2p.  4  refs.  AD-217  623. 
Order  from  LC  ml$2.  40.  ph$3J30  PB  147  894 


An  analysis  is  presented  of  a  situation  whereby  the 
times  of  inspection  are  not  fixed  in  advance,  but  are 
chance  quantities  with  continuous  distributions.   The 
principal  effect  is  to  make  the  proportion  defective  a 
continuous  function  of  time  which  approaches  a  con- 
stant after  a  long  time  has  elapsed.    The  procedure  is 
considered  as  an  approximation  to  the  fixed  surveil- 
lance sampling  plans.    The  principal  mathematical 
tool  is  the  renewal  theory.    Age  in  a  renewal  process 
has  a  stationary  distribtuion  depending  on  the  replace- 
ment policy,    liie  steady  state  proportion  defective 
becomes  a  definite  integral  instead. of  the  infinite 
sum,  which  are  evaluated  in  special  cases.    Consider- 
ation is  also  given  to  replacement  policies  which  lead 
to  exponential  holding  times.    These  results  lead  to  a 
simple  evaluation  erf  speeding  up  inspection. 


Diamond  Ordnance  Fuze  Labs.  .  Washington,  D.   C. 
A  GENERAL  THEORY  FOR  ASYMMETRICAL  CON- 
FOUNDED.  FACTORIAL  EXPERIMENTS,  by  Bad  rig 
Kurkjian.   Doctoral  thesis.    21  Apr  60,  96p.    24  refs. 
Technical  rept.  TR-829. 
Order  from  LC  mi$5.  40,   ph$15.  30  PB  150  019 

A  general  theory  is  developed  for  the  analysis  of  fac- 
torial experiments  involving  an  arbitrary  number  of 
factors  each  at  an  arbitrary  number  of  levels.    The 
general  case  is  treated  where  the  treatment -combina- 
tions are  assigned  to  an  appropriate  incomplete  block 
design.    New  resulfs  are  given  for  obtaining  the  best 
linear  estimates  (and  the  associated  var-cov  matrix)  of 
the  various  main  effect  and  interaction  terms.    A  large 
class  of  partially  balanced  incomplete  block  (PBIB)  de- 
signs with  an  arbitrary  number  of  associate  classes  Is 
described  which  can  be  treated  by  the  methods  of  this 
paper.    The  theory  is  applied  to  two  PBIB  designs  with 
three  associate  classes.  (Auchor) 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, U.  of  Maryland,   College  Park. 

A  FABER-KRAHN  INEQUALITY  FOR  WEDGE-LIKE 

MEMBRANES,  by  L.   E.   Payne  and  H.   F.   Weinberger. 

Rept.  on  Contract  AF  49(638)288.    Mar  60,    17p. 

12  refs.   Technical  note  BN-202;  AFOSR-TN-60-416; 

AD-235  626. 

Order  from  LC  mi $2.  40,  ph$3.  30  PB  148  997 

Among  all  membranes  lying  in  a  w^ge  0  *  0  £  ff/a, 
a  2  I  and  having  given  value  of^r^*  sin  ^Q0r  dr  d6, 
the  circular  sector  of  angle  y/o  is  shown  to  have  the 
lowest  fundamental  mode.    This  leads  to  lower  bounds 
for  the  fundamental  frequency  erf  any  membrane, 
(Author) 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
ASYMPTOTIC  SOLUTION  OF  SYSTEMS  OF  LINEAR 
ORDINARY  DIFFERENTIAL  EQUATIONS  WITH  DIS- 
CONTINUOUS COEFFiaENTS,  by  Clive  R.  Chester 
and  Joseph  B.  Keller,    Rept.  on  Contract  AF 
AF  19(604)5238.    Dec  59,  20p.  2  refs.    Research  rept. 
no.  EM-150;  AFCRC-TN-60-111:  AD-233  308. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  148  988 

A  system  of  linear  first  order  ordinary  differential 
equations  is  considered  in  which  the  coefficient  ma- 
trix depends  upon  a  parameter  k.   The  asymptotic 
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form  of  the  solutions  of  this  system  are  determin'Ml 
for  large  values  of  k  when  the  coeffioient  matrix  or 
Bome  of  its  derivatives  have  finite  jump  discontinui- 
ties.  The  asymptotic  form  contains  terms  beyond 
those  previously  known.    These  new  terms  have  dis- 
continuous coefficients,  whereas  the  previously  known 
terms  are  continuous.   The  results  are  applied  to  the 
one  dimensional  propagation  erf  time -harmonic  waves. 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
AN  ISOSPECTRAL  FAMILY  OF   RANDOM  PROC- 
ESSES, by  R.  A.  Silverman.    Rept.  on  Contract 
AF  19(604)5238.   Jan  60,   19p.  7  refs.    Research  rept. 
no.  EM-151;  AFCRC-TN-60-129;  AD-233  309. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  989 

A  family  of  random  step  functions  fxn(t)J  is  con- 
structed whose  members  all  have  trie  same  power 
spectrum  and  such  that  as  n— » <»,  xn(t)  converges  to 
Xao(t),  the  Gaussian  process  with  the  same  spectrum. 
The  procedure  for  calculating  the  general  multivariate 
distribution  of  the  pre>ce88e8  rxn(t)j  is  illustrated  by 
calculating  the  univariate,  bivariate  and  trivariate 
distributions.   Also  shown  is  how  a  suitably  con- 
structed univariate  entropy  can  serve  as  an  index  of 
the  extent  to  which  Xn(t)  has  approached  the  Gaussian 
limit  x^(t).    (Author) 


Institute  of  Statistics,  U.  of  North  Carolina, 

Chapel  Hill. 
ON  SUFFICIENCY  AND  INVARIANCE   WITH  APPLI- 
CATIONS IN  SEQUENTIAL  ANALYSIS,  by  William 
Jackson  Hall.    Rept.  on  Contract  AF  49(638)261. 
June  59,  22p.  18  refs.    Mimeograj*  Series  no.  228; 
[AFOSR]TN-59-794;  AD-235  091. 
Order  from  LC  mi$2.70,  ph$4.80  PB  148  239 

Contents: 

Invariantly  sufficient  statistics 

Application  to  sequential  tests  of  cewTiposite  hypotheses 

A  two-sided  sequential  t-test 

Invariance  and  subfields 


Israel  Inst,  of  Applied  Social  Research. 
A  CONSTRUCTIVE  FORMULA  FOR  COMMUNALITIES 
by  Louis  Guttman.   Technical  note  no.  4  on  Contract 
AF  61(502)121.    Feb  60,  37p.  14  refs.    AFOSR-TN- 
60-1006. 
Order  from  LC  mi$3.00,  ph$6.30  PB  150  360 

Let  R  be  a  Gramian  matrix  of  order  n.   The  commu- 
nality  problem  of  factor  analysis  is  to  find  a  real  diago- 
nal matrix  U  such  that  R  -  U^  satisfies  two  conditions. 
One  condition  is  that  R  -  U^  be  Gramian;  a  second  con- 
dition is  that  U  be  optimal  in  some  sense.    A  rather 
general  formula  is  provided  for  constructing  matrices 
U  for  which  R  -  U^  is  always  Gramian.   Given  the  class 
of  matrices  so  constructed,  one  can  then  go  on  to  im- 
pose an  optimality  condition  and  yet  be  assured  that  the 
Gramian  condition  is  also  maintained. 


Kansas  U. ,  Lawrence. 
PROJECTIONS  ONTO  SOME  FUNCTION  SPACES,  by 
B.  GrClnbaum.  Technical  rept.  no.  23  on  Studies  in 
Eigenvalue  Problems,  Contract  Nonr -58304.   1959, 
15p.   10  refs.  AD- 227  298. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  941 

Estimates  are  considered  for  norms  of  projections 
onto  subspaces  (of  a  special  kind)  of  the  Banach  spaces 
of  all  bounded  functions  defined  on  infinite  sets.    The 
results  obtained  generalize  those  of  Sc^z)ic  [Bull. 
Am.  Math.  Soc.  47:938-947,   1941]  and  McWilliams 
[Notices  Am.  Math.  Soc.  5:838,   1958]  that  any  sepa- 
rable Banach  space  containing  (cn)  [rasp,  (c)]  as  a 
subspace  may  be  projected  onto  (cnHresp.  (c)]  by  a 
projection  P  with    |P|  ^2  [resp.     |P|  <3].    For  a 
(real,  or  complex)  Banach  space  X  and  a  (finite,  or 
infinite)  cardinal,  k,  the  projectiem  constant  Px(X)  is 
defined  as  follows:  Px(X)  is  the  greatest  lower  bound 
of  reals  p  which  have  the  property:  If  Y  is  a  Banach 
space,  if  XCY,  and  if  the  quotient -space  Y/-^  con- 
tains a  dense  set  of  cardinality  less  than  or  equal  to 
k,  then  there  exists  a  projection  P  of  Y  onto  X  such 
that  JPJI  ^p.    If  Pk(X)  is  not  only  the  greatest  lower 
bouna  but  the  minimum  of  the  numbers  p,  the  pro- 
jection constant  is  called  exact.    (Author) 


Liege  U.  (Belgium).  i 

A  TAUBERIAN  THEOREM,  by  F.  J.  Bureau.  Technical 
scientific  note  no.   3  on  Contract  AF  61(052)86. 
Mar  60,  39p.  9  refs.  AFOSR-TN-60-392. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  150  040 


Maryland  U.  .  College  Park.      ^ 
ON  A  THEOREM  OF  CALDERON  AND  ZYGMUNG 
ON  THE  FOURIER  INVERSION  IN  E"  AND  TWO 
FOURIER  TRANSFORMS,  by  David  A.  Sprecher. 
Rept.  on  Contract  AF  49(638)590.  July  60,   l2p.  8  refs. 
AFOSR-TN -60-870;  AD-242  311. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  272 

Two  Fourier  integrals,  evaluated  hitherto  by  using  the 
FeHjrier  Inversion  Theorem,  are  evaluated  directly  by 
elementary  means.    In  the  second  part  of  the  paper,  a 
theorem  of  Calderon  and  Zygmund  on  the  Fourier  in- 
version in  Euclideait  space,  E",  is  generalized  and  ex- 
tended to  Euclidean  spaces  of  arbitrary  dimensions. 
(Author) 


Missouri  U.   [Columbia] 
PROPERTIES  OF  THE  SOLUTIONS  OF  u"4g(t)u2n-l^  Q 
by  W.   R.  Utz.   Rept.  on  Contract  AF  49(638)754. 
July  60,   Up.  5  refs.  AFOSR-TN -60-810. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  194 


Naval  Civil  Engineering  Lab.  ,  Port  Hueneme,  Calif. 
COMPILATION  OF  EXPONENTIAL  FUNCTIONS  FOR 
ARGUMENTS  FROM  ,2  THROUGH  50,    by 
J.  C.   LeDoux  and  L.   K.   Donovan.   Final  rept.  25  July  6(X 
103p.  3  refs.  Technical  Compilation  C-003. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  150  889 
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II 


Expressing  mathematically  thfe  attenuation  of  nuclear 
radiation  through  various  mati^rials  requires  exponen- 
tial functions.    This  compilation  provides  functions 

g-x      e'X/jj     and  Ef<x)  for  arguments  from  2.  OOto 
50.  99  with  a  maximum  errorjof  1  3  in  the  sixth  sig- 
nificant figure.    (Author). 


Naval  Weapons  Lab.  ,   Dahlgfen,  Va. 
INTEGRATION  OF  THE  GENERAL  BIVARIATE 
GAUSSIAN  DISTRIBUTION  OVfER  AN  OFFSET 
ELLIPSE,  by  A.   R.   DiDonato  and  M.  P.  Jamigan. 
11  Aug  60,  68p.  7  refs.  NWL  rept.  no.   1710. 
Order  from  LC  mi$3.  90.  ph$|0.  80  PB  150  275 

This  paper  describes  an  efficient  method  for  the  nu- 
merical evaluation  by  a  high-apeed  digital  computer  of 
the  integral  of  any  correlated  or  uncortelated  elliptical 
Gaussian  distribution  over  the  area  of  any  arbitrarily 
centered  and  oriented  ellipse  in  the  plane.    The  NORC 
progfram  will  yield  results  correct  to  three  or  six  dec- 
imal digits,  as  selected  with  an  average  computing 
time  of  0.  1  and  0.  2  of  a  second,   respectively.    A  use- 
ful table  (10,  080  entries)  is  included.  (Author) 


i, 


North  Carolina  U.  ,  Chapel  Hill. 
A  NON -PARAMETRIC  COMPARISON  OF  TWO  SAM- 
PLES ONE  OF  WHICH  IS  CENSORED,  by  John  G. 
Saw.  Technical  rept.   no.    12  nn  Estimation  and  Testing 
of  Parameters  by  Order  Statistics,  Contract  DA  36- 
0S4-ORD-2184.    1  June  60.   27p.  4  refs.  OOR  rept. 
no.    1597.  16;  AD-240  054. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  395 

Suppose  X  and  y  are  random  variables  with  continuous 
cumulative  distribution  functions  F(x)  and  G<y).    A  null 
hypothesis  of  the  form  H^:  F  ^  G  is  tested.    Standard 
jarametric  and  non -parametric  tests  are  well  estab- 
lished when  a  complete  sample  is  taken  from  both  pop- 
ulations.   The  assumption  is  made  that  a  complete 

sample  x^,  X2 Xj,  is  taken  If  rom  F(x),  but  that  of  a 

sample  of  size  m,  taken  from  'G(y),  the  smallest  (r-1) 
and  the  largest  (m-s)  observacions  are  not  available 
for  statistical  purposes.    The  properties  are  investi- 
gated of  a  statistic  T,  defined  (as  for  the  Mann- 
Whitney  U -statistic  for  complete  samples)  to  be  the 
total  number  of  times  an  x -observation  is  less  in  mag- 
nitude than  a  y-observation.    Ifhe  distribution  of  T,   its 
consistency  against  alternatives  of  the  form  Hi:  F^G 
and  its  asymptotic  power,  rel4tive  to  U  are  also  con- 
sidered. (Author) 


North  Carolina  U.  ,  Chapel  Hill. 
A  NOTE  ON  THE  ERROR  AI»TER  A  NUMBER  OF 
TERMS  OF  THE  DAVID  AND  JOHNSON  SERIES  FOR 
THE  EXPECTED  VALUE  OF    FHE  r-TH  SMALLEST 
OF  n  ORDERED  NORMAL  VARIATES,  by  John  G. 
Saw.  Technical  rept.   no.    13  ofi  Estimation  and  Testing 
of  Parameters  by  Order  Swtistics,  Contract  DA  36- 
034-ORD-2184.    15  July  60,  18[>.  4  refs.  OOR  rept. 
no.   1597.  17-M;  AD-240  427. 
Order  from  LC  mi$2.  40,  phjai  30  PB  150  410 

I 

Bounds  are  derived  for  the  err^ar  which  results  in  using 
only  a  finite  number  of  terms  of  the  David  and  Johnson 
series  (Biometrica  41: 228-40,  ,1954).    The  method  of 
Plackett  (Ann.  Math.  Statist.  1 9: 131 -42.    1954)  and  the 


method  of  David  and  Johnson  are  compared  by  applying  i 
these  techniques  in  a  particular  case.  The  converg-  \ 
ence  of  the  Plackett  series  is  found  to  be  faster  than  \ 

the  David  and  Johnson  series^  and  the  bounds  which  1 

Plackett  gives  are  found  to  be  sharper  than  those  whicb/ 
are  derived  for  the  David  and  Johnson  series.    These 
slight  differences  are  negligible  in  the  light  of  the 
computational  advantages  to  the  David  and  Johnson 
technique  over  that  of  Plackett. 


Princeton  U.  .  N.   J. 
ANALYTIC  SPACES.   PART  II,  by  Hugo  Rossi,   rept.  on 
Contract  AF  49(638)692.  July  60,   I  lip.  8  refs.  AFOSR- 
TR-60-100. 
Order  from  LC  mi$6.  00,  ph$18.  30  PB  150  048 

Contents: 

Removable  singularities 
Analytic  covers  and  ringed  spaces 
The  normalization  theorem 
Local  uniform   convergence 


Rensselaer  Polytechnic  Inst.  ,  Troy,  N.  Y. 
THE  CONSTRAINED  GRADIENT  METHOD  OF    LIN- 
EAR PROGRAMMING,  by  C.   E.   Lemke.    Rept.  on  Con- 
tract Nonr- 591(13).    1  Oct  59.  32p.    12  refs.    RPI 
MathRep.   no.  27;  AD- 228  403. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  149  857 

An  efficient  algorithm  is  presented  for  solving  the 
general  linear  programming  problem  whereby,  from  a 
f)oint  on  the  boundary  of  the  feasible  point  set.  the 
steepest  or  constrained  gradient  direction  from  the 
point  is  found.    Moving  as  far  in  this  direction  as  feasi- 
bility permits,  the  next  feasible  point  is  obtained  etc. 
The  process  ends  in  a  finite  number  of  such  steps. 
(Author) 


Rensselaer  Polytechnic  Inst.  ,   Troy,  N.   Y. 
PERIODIC  RESPONSES  AND  SUPERPOSITION  IN  A 
NONLINEAR  CONTROL  SYSTEM,   byB.  A.   Fleishn-.an. 
Rept.  on  Contract  AF  49(638)514.    19  May  60,  24p. 
4  refs.   RPI  MathRep.   no.   34;  AFOSR- TN- 60- 477. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  150  262 

A  simple  relay  servomechanism  (or  on-off  control  sys- 
tem) is  subjected  to  arbitrary  periodic  input  signals, 
and  various  periodic  responses  are  studied.   T\vo types 
al  results  are  obtained.    First  of  all.  exact  analytical 
expressions  for  periodic  responses,  of  harmonic  and 
subharmonic  type,  and  derived  in  a  formal  manner,  and 
conditions  are  established  for  their  validity.    Secondly, 
it  is  shown  that  for  certain  classes  of  periodic  inputs 
various  superposition  properties  hold;  in  particular, 
that  the  average  of  the  jjeriodic  responses  to  a  iet  of 
inputs  is  just  the  response  to  the  average  input.    It  is 
thus  seen  that  on-off  control  systems  may  display  both 
nonlinear  features  (subharmonic  oscillations)  and  lin- 
ear features,  (superposition).   (Author) 


Rome  Air  Development  Center,  Griffiss  AFB,  N.  Y. 
AN  INTRODUCTION  TO  PROBABILITY  THEORY: 
CONTINUOUS  SCHEMES,  by  F.   M.   Reza.  July  60, 
97p.   8  refs.    RADC-TN-60-67. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  241 
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This  report,  an  extension  of  RADC-TN-59-129 
(PB  144  485),  is  a  survey  of  the  modem  theory  of  prob- 
ability where  the  random  variable  is  allowed  to  assume 
a  continuum  of  values.    With  particular  attention  to 
those  aspects  of  theory  of  interest  to  the  Electrical 
Engineer.    The  density  and  distribution  function  are  in- 
troduced, and  several  common  distribution  functions 
are  discussed.    The  concept  of  expected  value  is  intro- 
duced and  extends  to  the  expectation  of  finite  sums  and 
products  of  independent  random  variables.  Bivariate 
and  multivariate  random  variables  and  linear  combina- 
tions are  discussed.  (Author) 


Statistical  Techniques  Research  Group,  Princeton 

U.,  N.  J. 
AUTOMATIC  OPTIMIZATION  OF  CONTINUOUS 
PROCESSES,  by  J.  Chanmugam  and  G.  E.  P.  Box. 
Technical  rept.  no.  38  on  Contract  DA  36-034-ORD- 
2297.   July  60,  78p.  10  refs.    [OOR  rept.  1715:35] 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  150  404 

Contents: 

Introduction:  the  process  function;  conventional  con- 
trol for  optimization;  evolutionary  operation 

Basis  for  automatic  optimization  of  continuous  proc- 
esses: discrete  and  continuous  changes  of  process 
variables,  no  dynamic  effects;  effect  of  noise;  con- 
tinuous changes  of  process  variables  with  dynamic 
effects 

A  simple  reaction  system' 

Extension  of  theoretical  model:  multicomponent  first 
order  sequential  reactions;  analysis  in  terms  of 
phase  shifted  components;  a.nalysis  when  order  of 
reactions  in  multicomponent  system  are  not  neces- 
sarily unity;  optimizing  with  respect  to  temperature 

Notes  on  design  of  self  optimizing  reactor 

Analysis  of  multicomponent  first  order  sequential 
reaction  system 

Analysis  of  multicomponent  reaction  sequence  with 
kinetics  not  necessarily  first  order 


Washington  U. .  Seattle. 
INTEGRATION  OF  SUBSPACES  DERIVED  FRCM  A 
LINEAR  TRANSFORMATION  FIELD,  by  Edward  T. 
Kobayashi.  Technical  rept.  no.  8  on  Contract 
Nonr-477(15).    30  June  59,  35p.  8  refs.  AD- 220  536. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  1 47  890 

The  integrability  is  investigated  of  the  distribution  of 
Serf  vector  subspaces  Gp  of  the  tangent  spaces  Tp  to  a 
manifold  M,  p  £  M.  when  6  p  is  intrinsically  related 
to  a  given  field  h  on  M,  of  linear  transformations  hp 
on  Tp.    (Author) 

Wayne  State  U. ,  Detroit,  Mich. 
AN  AXIOMATIC  APPROACH  TO  HOMOTOPY 
THEORY  WITHOUT  USING  THE  RELATIVE 
GROUPS,  by  Sze-Tsen  Hu.   Technical  note  no.  9  on 
Contract  AF  49(638)179.   June  60,  I2p.  3  refs. 
AFOSR-TN-60-641. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  150  058 

The  existing  axiomatic  approach  to  homotopy  theory 
is  formulated  in  terms  of  the  relative  homotopy 
groups,  the  boundary  homomorphisms,  and  the  in- 
duced homomorphisms.    In  the  present  note,  an  axio- 
matic approach  is  introduced  without  using  the  rela- 
tive homotopy  groups.  (Author)  j^y 


Computing  Devices 


Michigan  U. ,  Ann  Arbor. 
COMPUTATION,    BEHAVIOR,    AND  STRUCTURE  IN 
FIXED  AND  GROWING  AUTOMATA,  by  Arthur  W. 
Burks.    Technical  rept.  on  Contract  Nonr- 1224(21). 
Oct  59.  40p.  48  refs.  AD- 227  665. 
Order  from  LC  miJ3.  00,  ph$6.  30  PB  149  486 

Contents: 

Structure,  behavior,  and  computation  in  fixed  au- 
tomata and  generalized  Turing  machines 
Analysis  and  synthesis  of  automata 
Growing  automata 
Some  problems  with  growing  automata 

Michigan  U.  [Research  Inst.  ]  Ann  Arbor. 
SPINNING  DISK  RANDOM  SELECTORS,  by  G.  A. 
Roberts.  Technical  memo.  no.   39  on  Contract  DA  36- 
039-SC-63203.   Apr  57,   35p.   2262-151 -T;  AD- 155  366. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  364 

A  three  decade  spinning  disk  electronic  random  selec- 
tor or  number  generator  is  described.    The  number 
selections  are  equally  likely  and  the  modulus  is  adjust- 
able from  10  to  1000  in  increments  of  10.  (Author) 


Remington  Rand  Univac  Div. ,  Sperry  Rand  Corp. , 

Philadelphia,  Pa. 
THE  PREPARATION  AND  CHARACTERISTICS  OF 
THIN  FERROMAGNETIC  FILMS.   Scientific  rept. 
no.  1,  1  Jan  59-1  Feb  60,  on  Contract  AF  19(604)4978, 
continuation  of  Contract  AF  19(604)2659.   May  60, 
39p.  8  refs.   AFCRC-TN-60-572. 
Order  from  LC  mi$3. 00.  ph$6.  30  PB  150  211 

The  results  are  given  of  an  experimental  study  of  the 
magnetic  properties  of  thin  films  prepared  by  chemi- 
cal methods.   Elearo-deposition  in  aqueous  solutions 
and  thermal  decomposition  of  carbonyl  vapors  have 
shown  very  encouraging  results.   Elearodeposited 
ferromagnetic  nickel- iij)n  films  having  thicknesses  in 
the  range  2500  to  3000  A  give  reproducible  results 
when  a  glass  substrate  is  used  onto  which  a  condualve 
layer  of  gold  is  sputtered.   Films  deposited  on  Mylar 
having  a  conductive  layer  of  evaporated  chromium  and 
copper  also  give  good  magnetic  properties.   Such 
films  exhibit  an  average  coercive  force  of  about  1 . 2 
oersteds  and  H^  on  3  to  5  oersteds  depending  on  their 
composition.   Switching  constants  of  0. 05  to  0.  20 
oersted-microsecond  are  c*)tained  by  application  of 
crossfields  of  about  0.  25  Hk-   Films  produced  by 
thermal  decomposition  of  carbonyl  mixtures  do  not  as 
yet  show  comparable  magnetic  or  switching  proper- 
ties.  Ccmtrol  of  this  process  is  quite  difficult,  but 
fairly  reproducible  results  can  be  obtained  by  de- 
positing »^he  films  on  glass  substrates  and  subse- 
quently annealing  them. in  a  hydrogen  atmosphere. 
The  average  values  of  coercive  fqj-ce  obtained  after 
annealing  for  films  of  about  3000  A  are  2.5  oersteds. 
(Author) 
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This  paper  consists  of  three 
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is  a  discussion  of 
construction  of  a  digital 
problems  that  arise 
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Washington  U. .  Seattle.  Div 

Testing  Services  . 
A  PERCENTILE  PROGRAM  WlTH  RELOADABLE 
OUTPUT  FOR  THE  IBM  TYPl-   650.  by  August 
Dvorak  and  George  R.  Burket.]  Rept.  on  Contract 
Nonr-477(08)  and  Public  Health  Research  Grant 
M-744(04).    htov  59.   7p.   2  refi.   AD- 237  251. 
Order  from  LC  mi^l  .80.  ph$l  .80         PB  147  773 

A  modified  version  is  given  of  la  previously  reponed 
percentile  program  by  Dvorak  |&  Burket  [An  IBM  Type 
650  program  to  calculate  percentile  scores  ,  ONR 
T.R.  ,  July  1959].  The  prograjn  permits  adding  or 
subtracting  previous  output  tallies  from  tallies  already 
on  the  drum.  The  load  hub  feature  is  used  for  this 
purpose  so  that  no  additional  rtad  wiring  is  required. 
Through  the  use  of  control  car^s  .  it  is  possible  to 
perform  the  following  operations  as  many  times  as 
desired  and  in  any  sequence:  (i)  clear  accumulation 
areas  ,  (b)  read  and  tally  case  ^ards  ,  (c)  add  previous 
output  tallies  .  (d)  subtract  pretious  output  tallies , 
and  (e)  punch  tallies  currently  ijn  drum,  along  with 
individual  percents  and  percentile  values  .  (Author) 
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Aeroelastic  and  Structures  Rt  search  Lab 

Inst,  of  Tech.,  Cambridge.     ' 
SNAPPING  OF  SHALLOW  SPHERICAL  SHELLS 
UNDER  STATIC  AND  DYNAM 
JiroSuhara.    Rept.  on  Contract 
June  60,  77p.   15  refs.    AFOSR 
TR-76-4. 
Order  from  LC  mi$4.50,  ph$12 
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A  study  of  finite  deformations  cf  clamped  shallow 
spherical  shells  subjected  to  static  and  dynamic  load- 
ings is  presented  in  this  report i   The  solutions  of  the 
static  problem  are  obtained  by  ineans  of  both  the 
variational  method  and  the  metJ^od  of  expansion  in  the 
series  of  combined  Legendre's  polynomials.   The  re- 
sults are  compared  with  those  Obtained  by  Keller  and 
Reiss.   Fairly  good  agreements' of  both  results  are 
obtained  for  unbuckled  branch  iik  the  static  cases.  Dy- 
namic behavior  of  shallow  sphefical  shells  which 
undergo  suddenly  applied  uniform  pressure  of  infinite 
duration  are  investigated  using  ^wo  different  methods. 
In  the  first  a  simple  trial  function  for  the  deformation 
mode  is  assumed  and  the  dynamdc  equation  is  obtained 
by  variational  method;  the  eouatlion  is  then  solved  by 
means  of  an  electronic  analogue*  computer.    Other 
trials  are  made  to  estimate  the  idynamic  maxinumj 


deformations  due  to  a  given  dynamic  load.   Principle 
of  conservation  of  energy  is  used  in  this  case.   The 
analyses  involve  two  sets  of  solutions.    In  the  first  a 
simple  trial  function  is  used  while  in  the  other  the 
Legendre's  polynomials  solutions  that  were  obtained 
previously  for  the  static  problem  are  used.   Estima- 
tions of  the  dynamic  snapping  loads  are  given  for 
shells  of  two  kinds  of  shallowness.   (Author) 


Brown  U.   Div.  of  Engineering,  Providence,   R    I 
STUDY  OF  FRACTURE  STRENGTHS  OF  SINTERED 
CARBIDEa   by  a   E.  Gucer  and  J.  Gurland.    Final  rept 
on  Contract  DA  19-020-ORD-4888.    June  60,   lOp.   DA- 
4888/5:  OOR  rept.  2060.  5-Met. 
Order  from  LC  mi$l.  80,  ph$L  80  PB  150  399 

A  summary  of  the  four  technical  reports  prepared  on 
this  contract.    (See  also  PB  150  398) 


Fritz  Engineering  Lab.  .  Lehigh  U.  ,  Bethlehem.  Pa. 
RESTRAINED  COLUMNS,  by  Morris  Ojalvo.  Progress 
repx.  no.  38  on  Welded  Continuous  Frames  and  Their 
Components,  Contract  Nonr-6 10(03).   Sep  59,  17p. 
12  refs.   Fritz  Engineering  Lab.   Rept.  no.  278.2; 
AD- 228  395. 
Order  from  LC  mi$2.40.  ph$3.30         PB  148  605 

A  method  for  determining  the  carrying  capacity  of  re- 
strained columns  of  constant  cross  section  is  de- 
scribed. The  type  of  column  failure  considered  is  that 
due  to  bending  about  one  of  the  principal  axes  of  the 
cross  section.  The  plane  of  bending  is  also  the  plane 
of  the  thrust,  applied  moments  and  the  restraming 
moments  .   The  method  is  applicable  when  the  loads 
are  applied  to  the  columns  with  equal  or  unequal  end 
eccentricities  and  can  be  used  for  cases  where  the 
restraining  moments  are  not  linear  functions  of  the 
end  rotations  of  the  column .  It  also  takes  into  account 
the  inelastic  action  of  the  column  and  thus  leads  to  a 
solution  of  the  true  ultimate  carrying  capacity  of  such 
members  .  It  is  shown  how  convenient  nomographs 
may  be  developed  for  columns  with  one  end  hinged  and 
for  columns  with  equal  applied  end  moments  and  with 
equal  rotational  restraints  at  the  ends  .   The  availabil- 
ity of  nomographs  for  the  latter  two  cases  reduces 
the  efton  involved  in  designing  restrained  columns  to 
a  point  where  it  would  be  appropriate  for  design  office 
use.  (Author) 


Illinois  Inst,  of  Tech, ,  Chicago. 
PLASTIC  INTERACTION  CURVES  FOR  ANNULAR 
PLATES  IN  TENSION  AND  BENDING,  by  Philip  G. 
Hodge,  Jr.  and  R,  Sankaranarayanan.  Rept.  on  Con- 
tract Nonr-140604.  Oct  59,  21p.  5  refs.  DOMIIT 
rept.  no.   1-9. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  149  513 

An  annular  plate  made  of  a  perfectly  plastic  material 
is  subjected  to  a  uniform  normal  load  P  over  its  sur- 
face and  a  ccmstant  tensile  load  T  around  its  outer 
edge.    Close  bounds  on  the  interaction  curve  are 
found  for  all  values  of  the  inner  radius  under  various 
support  conditions  at  the  inner  edge.    (Author) 
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Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics, Maryland  U.  ,  College  Park. 
ON  THE  CONTINUATION  OF  SOLUTIONS  FOR  THE 
EQUATIONS  OF   ELASTICITY  BY  REFLECTION,   by 
]    H.   Bramble  and  L.   E.  Payne.    Rept.  on  Contract 
AF  49(638)228.    Aug  60.   lOp.   5  refs.   Technical  note 
BN-217;  AFOSR- TN-60-903. 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  150  037 

It  is  shown  that  solutions  of  the  equations  of  elasticity 
may  be  continued  by  reflection  across  a  spherical 
boundary  whenever  an  arbitrary  linear  combination  of 
the  normal  displacement  and  normal  surface  traction 
and  an  arbitrary  linear  combination  of  tangential  dis- 
placements and  tangential  surface  tractions  vanish  on 
the  spherical  surface.    (Author) 


Institute  of  Flight  Structures.  Columbia  U. , 

New  York. 
EXCITATION  OF   DISTRIBUTED  SYSTEMS,  by 
H.  H.  Bleich.   Technical  rept.  no.  23  on  Contract  Nonr- 
266(08)  and  Technical  rept.  no.  1  on  Contract  Nonr- 
266(67).   Oct  59,   15p.    CU-2-59-ONR-266(08)-CE; 
CU-l-59-ONR(67)-CE. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  488 

A  vibration  analysis  of  very  complex  distributed  sys- 
tems by  exact  methods  is  usually  impracticable,  and 
numerical  methods  using  the  large  computers  now 
available  are  mdicated.   The  use  of  numerical  meth- 
ods is  roughly  equivalent  to  using  a  lumped  system, 
but  in  problems  of  acoustical  fatigue  the  relatively 
high  frequencies  involved  may  require  a  rather  large 
number  of  masses.   The  purpose  of  the  presentation 
is  a  discussion  of  the  appropriate  number  of  masses 
(or  subdivisions  of  the  structure)  necessary  to  obtain 
a  sufficient  appiroximation  of  the  structural  response. 
The  matter  will  be  considered  for  longitudinal  and 
bending  vibrations  (including  shear  effects)  of  linear 
elastic  and  viscoelastic  members. 


Lockheed  Aircraft  Corp. ,  Sunnyvale,  Calif. 
INFLUENCE  COEFFICIENTS  FOR  SPHERICAL 
SHELLS,  by  B.  R.  Baker  and  G.  B.  Cline,  Jr.   Tech- 
nical note  on  Contract  NOrd- 17017.   June  60,  45p. 
12  refs.    LMSD-480  817. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  149  969 

The  differential  equations  governing  the  symmetric 
bending  of  spherical  shells  of  constant  thickness  sub- 
jected to  edge  loads  are  transformed  into  a  form  suit- 
able for  asymptotic  integration.   The  asymptotic  solu- 
tions, although  obtained  in  a  slightly  different  manner, 
are  those  given  previously.   These  solutions  are  used 
to  obtain  expressions  for  the  influence  coefficients  of 
both  a  spherical  cap  and  the  complementary  portion  of 
the  sphere.   The  influence  coefficients  are  valid  for 
either  shalloU'  or  nonshallow  spherical  shells  provided 
the  shells  af«  sufficiently  thin.    The  coefficients  are 
tabulated  and  the  nature  of  the  tables  discussed. 
(Author) 


Minnesota  U.,  Minneapolis. 
STEADY  STATE  RESPONSE  OF  BEAMS  WITH 
TRANSLATIONAL  AND  ROTATIONAL  DAMPING 
MOTIONS  AT  THE  SUPPORTS,  by  C.  C.  Fu  and 
T.  J.  Mentel.   Rept.  for  Jan -Nov  59  on  Materials 
Analysis  and  Evaluation  Techniques,  Contract  A 
AF  33(616)5426.  May  60,  52p.  8  refs.  WADD  Tech- 
nical rept.  60-60. 
Order  from  OTS  $1.  50  PB  161  957 

Two  methods  of  analysis  are  presented  for  the  steady 
state  response  of  beams  with  translational  and  rota- 
tional damping  motions  at  the  supports.    The  first  of 
these  methods  uses  a  continuous  model  and  the  second 
uses  a  discrete  (three-degree-of-freedom)  model. 
Both  cases  are  characterized  by  non-linear  equations 
and  approximate  solutions  are  produced  for  each. 
Numerical  results  are  presented  giving  comparisons 
and  optimum  damping  configurations.    (Author) 


Polytechnic  Inst,  of  Brooklyn.  N.   Y. 
A  NOTE  ON  THE  IMPACT  PRESSURE  LOADING  OF 
A  RIGID  PLASTIC  SPHERICAL  SHELL,  by 
R.   Sankaranarayanan.    Rept.  on  Contract 
AF  49(638)302.    May  60,   12p.   2  refs.    PIBAL  rept. 
no.  564;  AFOSR-TN-60-639. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  164 

The  behavior  of  a  rigid  perfectly- plastic,  complete 
spherical  shell  under  impulsive  loading  by  a  uniform 
radial  pressure  is  discussed.    The  ensuing  radial  dis- 
placement of  the  shell  is  obtained  as  a  function  of  the 
load  and  is  presented  graphically.    (Author) 


Polytechnic  Inst .  of  Brooklyn,  N.  Y. 
VIBRATIONS  OF  ELASTIC  SANDWICH  CYUNDRICAL 
SHELLS,  by  Yi-Yuan  Yu.  Technical  note  no.  7  on  Con- 
tract AF  49(638)453.  Jan  60,  33p.  7  refs  .   AFOSR  TN- 
60-324;  AD- 235  026. 
Order  from  LC  mi$3.00,  ph$6.30  PB  149  662 

Previous  treatment  of  vibration  of  elastic  sandwich 
plates  is  extended  to  the  vibration  study  of  sandwich 
cylindrical  shells.  General  theory  is  developed.   Sim- 
plified equations  are  applied  to  the  investigation  of 
axially  symmetric  and  torsional  vibrations  .  (Author) 


University  Coll. ,  Cork  (Eire). 
ELASTIC  BEAM  THEORY  FOR  THE  ELECTRONIC 
COMPUTER:  A  RECURRENCE  APPROACH,  by  Patrick 
M.   Quinlan.    Technical  note  no.  9  on  Contract      J 
AF  61(514)1163.    June  60,  42p.   11  refs.  AFOSR- 
TN-60-936. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  150  350 

A  new  comprehensive  approach  to  elastic  beam  theory 
is  presented  based  on  the  use  of  generalized  step  func- 
tions.   The  paper  is  divided  into  two  parts,  the  first 
dealing  with  uniform  beams  and  the  second  with  non-uni- 
form beams.    Uniform  beam  on  continuous  supports, 
whether  rigid  or  elastic,  is  solved  using  a  new  formula- 
tion of  the  three-moment  equation  in  conjunction  with  a 
shear- recurrence  formula  -  called  the  three -supports 
equation.    An  alternative  solution  for  continuous  uni- 
form beams  on  elastic  supports  is  given  using  general- 
ized step-functions.    Part  two,  dealing  with  non-uniforpn 
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beairs,  is  based  entirely  on 
tained  from  generalized  step 


recurrence  fornnulae  ob- 
function  approximations 


to  the  deflection  and  slope  e<  uations  by  differencing. 
Solutions  are  obtained  for  al    loading  conditions,   in- 
cluding concentrated  moments  and  end  thrust,  or  end 
tension.    In  all  cases  the  sol^ition  is  reduced  to  a  num- 
ber d  simultaneous  equations  and  is  especially  geared 
to  the  coming  decade,   when  ^he  solution  at  such  equa- 
tions on  the  electronic  computer  should  be  regular 
office  routine.    (Author) 


Watervliet  Arsenal,  N.  Y 
INVESTIGATION  OF  THE  Bl 
DEFLECTIONS  OF  A  SPHE 
THE   INFLUENCE  OF  TOR 
POLES.    PART  III.    DETER 
CRITICAL  TORQUE  INDUC 
TWISTED  SPHERICAL  SHE 
TERNAL  OR  EXTERNAL  P 
and  M.  A.  Sadowsky.    May  6i 
rept.  WVTRR-6009. 


ICKLING  AND  LARGE 
ICAL  SHELL  UNCCR 
(UES  APPLIED  AT  ITS 
INATION  OF  THE 
\G  BUCKLING  IN  A 
L  SUBJECT  TO  IN- 
ESSURE,  by  C.  C.  Mow 
39p.   Technical 


Order  from  LC  mi$3.00.  ph$6.  30  PB  147  308 

The  problem  of  determining  ijhe  critical  value  of  the 
torque  T  inducing  buckling  in  a  pressurized  twisted- 
spherical  shell  has  been  solved  under  assumption  of 
local  non-analytic  buckling.   The  critical  relation 
between  the  values  of  the  torque  T  and  pressure  p  has 
been  expbcitly  determined. 


((\uthor) 


Aerodynamics  and  Pneumatics 


Aeroelastic  and  Structures 
Inst,  of  Tech.,  Cambridge. 
PROCEDURES  FOR  INCLUDl 
FECTS  IN  STRUCTURAL  A 
WINGS.    PART  II.    A  DIGITA: 
FOR  THE  EQUIVALENT  Pi 
THERMOELASriC  ANALYSI, 
and  Hans  A.  Balmer.    Rept.  oi 
May  59,   173p.  7  refs.    WADCl 
pp.  II;  AD- 230  981. 
Order  from  LC  mi$8. 10,  ph$ 


esearch  Lab. ,  Mass. 

G  TEMPERATURE  EF- 
ALYSES  OF  ELASTIC 

COMPUTER  SOLUTION 
TE  METHOD  OF 
by  Lucien  A .  Schmidt 
Contraa  AF  33(616)3517. 
Technical  rept.  57-754, 


'.30 


PB  149  624 


A  general  procedure,  employ^g  the  IBM  704  EDPM, 
»  based  on  the  equivalent  plate  i^eihod  of  structural 
analysis  for  elevated  temperature  structures  previously 
presented  [PB  131  989]  has  be^n  developed.   The  pro- 
gram provides  a  rational  method  for  analyzing  the  static 
aeroelastic  behavior  of  thin,   ijaw  aspect  ratio  wings 
subjea  to  elevated  temperatuiies  and  high  wing  loadings. 


The  formulation  includes  coup 
pressures  and  the  thermoeladi 


of  Reissner  [J.  Math,  and 
the  deflection  and  the 


coupling  between  the  bending  4nd  stretching  of  the  plate 

Using  the  variational  principle 

Phys. ,  32:1953]  and  expanding 

stress  function  in  terms  of  asisumed  modes,  two  coupled 

nonlinear  matrix  equations  arc  obtained  and.  solved  by 

successive  linearization.   The  IBM  704  program  is  used 

not  only  to  carry  out  the  matr:  x  operations  but,  of 


greater  importance,  to  carry 

ber  of  partial  differentiations, 

algebraic  operations  required 

ments.    Illustrative  numerical 

the  generalized  digital  comput  ;r  program  are  given.   A 

discussion  of  the  limitations  o  the  present  program  as 

well  as  suggestions  for  impro\  ements  and  extensions 

conclude  the  report.   (Author) 


ing  between  aerodynamic 
ic  distortions,  and  also 


3ut  the  considerable  num- 
double  integrations,  and 
to  form  the  matrix  ele- 
examples  of  the  use  of 


Arnold  Engineering  Development  Center,  Tullahoma, 

Tenn. 
A  SUMMARY  OF  PERFORATED  WALL  WIND  TUNNEL 
STUDIES  AT  THE  ARNOLD  ENGINEERING  DEVELOP- 
MENT CENTER,  by  M.  Pindzola  and  W.   L.  Chew. 
Rept.   on  ARO.  Contract  AF  40(600)800  S/A  11(60-110^ 
Aug  60,   36p.  21  refs.  AEDC  TR-60-9. 
Order  from  LC  mi$3.  00.  ph$6.  30  PB  150  165 

A  summary  of  the  work  done  at  AEDC  in  the  develop- 
ment of  perforated  walls  for  application  to  transonic 
and  supersonic  wind  tunnels  is  presented.    Results  are 
summarized  for  normal,  slanted,  and  slotted  hole  walls 
in  the  Mach  number  range  from  0.  90  to  2.  50.    The 
slotted  hole  data,  presented  for  the  first  time,  indicate 
that  the  characteristics  of  a  perforated  wall  can  be  de- 
termined independently  of  the  free- stream  Mach  num- 
ber.   (Author). 


Avco-Everett  Research  Lab. ,  Mass. 
RELAXATION  PROCESSES  AND  REACTION  RATES 
BEHIND  SHOCK  FRONTS  IN  AIR  AND  COMPONENT 
GASES,  by  K.   Wray,  J.   D.  Teare  and  others.   Rept. 
on  Contracts  AF  04(647)278  and  DA  19-020-ORD-4862. 
Dec  59.   3lp.   25  refs.   Research  rept.   83;  AFBMD- 
TR-60-26,  AD-234  034. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  829 

Non -equilibrium  phenomena  in  normal  shocks  is  sum- 
marized.   Three  classes  of  experiments  are  described: 
(1)  absorption  of  ultra-violet  radiation,  (2)  emission 
of  optical  radiation,   and  (3)  microwave  absorption  and 
reflection.    The  use  "of  these  measurement  techniques 
in  unraveling  the  complex  phenomena  that  occur  in  the 
non -equilibrium  region  of  normal  shocks  is  outlined. 
The  current  values  used  to  correlate  the  experimental 
data  for  the  chemical  and  electronic  rate  constants  are 
quoted.  (Author) 


Ballistic  Research  Labs.,  Aberdeen  Proving  Ground. 

Md. 
BALLISTIC  RESEARCH  LABORATORIES'   NEW 
HYPERSONIC  TUNNEL,  by  J.  Sternberg.   Jan  60,  22p. 
6  refs.    BRLrept.  no.   1076;  AD- 237  577. 
Order  from  LC  mi$2.  70,  ph$4.80  PB  148  511 

The  B.  R.  L.  hypersonic  wind  tunnel,  now  under  con- 
struction, is  designed  to  cover  the  range  M  =  5  to  10, 
and  will  be  capable  of  continuous  flow,  variable  density 
operation.    Full  use  will  be  made  of  the  compressor 
plant  for  existing  supersonic  wind  tunnels.   Three  new 
centrifugal  compressors  were  added  to  reach  a  maxi- 
mum supply  pressure  of  2200  psi.   The  tunnel  air  will 
be  heated  to  a  maximum  temperature  of  2000OR,  using 
a  combustion  heater  and  an  electric  heater  arranged 
in  series.    Some  of  the  complications  in  hypersonic 
flight  at  high  altitudes  are  discussed.   Departures  from 
a  continuum,   low  Reynolds  number  effects,  and  oxygen 
dissociation  in  the  atmosphere  are  all  important  above 
250.000  ft.   (Author) 

Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 
Md. 

A  DIRECT  METHOD  OF  MEASURING  DENSITY  BE- 
HIND SHOCK  WAVES,  by  D.  B.  Sleator  and  M.  R. 
Lewis.    Dec  59.   19p.  6  refs.    Rept.  no.   1087; 
AD- 233  901. 
Order  from  LC  mi$ 2.40,  ph$ 3.  30  PB  147  789 


A  direct  method  of  measuring  velocity  and  density  be- 
hind a  shock  wave  in  a  shock  tube  is  described  which 
uses  the  N-bke  slip  region  resulting  from  the  inter- 
action of  the  shock  and  a  small  disturbance.   The 
velocity  of  the  slip  region  along  the  axis  of  the  shock 
tube  is  shown  to  be  the  flow  velocity.   A  description  of 
the  interaction  of  a  shock  wave  and  a  small  disturb- 
ance is  given.   Still  and  streak  schlieren  photographs 
and  an  interferogram  of  the  phenomenon  are  presented 
along  with  a  plot  of  experimental  results  versus 
theory  showing  an  error  of  about  1  per  cent.  (Author) 


Gas  Dynamics  Lab. ,   Northwestern  U. ,   Evanston. 

111.  "^ 

DISSOCIATION  AND  IONIZATION  EFFECTS  IN  THE 
LAMINAR  MIXING  OF  PARALLEL  STREAMS,   by 
Richard  Frank  Hoglund.    Rept.  on  Contract 
AF  40(600)748.    July  60,   132p.  76  refs.  AEDC-TN- 
60-141. 
Order  from  LC  mi $6.  90,  ph$2I.  30  PB  149  319 

The  boundary  layer  approximation  is  applied  to  the 
equations  governing  the  mixing  zone  between  two  par- 
allel semi-infinite  streams.    The  two  streams  differ 
in  composition  and  temperature,  but  they  are  not 
necessarily  in  chemical  equilibrium.    Closed  form 
solutions  are  obtained  for  the  approach  to  equilibrium 
in  the  mixing  zone  in  the  case  of  equal  velocities  of 
the  two  streams.    Frozen  flow  and  equilibrium  flow 
appear  as  limiting  cases  of  the  general  solution.    A 
linearized  reaction  rate  law  is  used  for  the  nc«i-equi- 
librium  situations.    These  solutions  indicate  that  the 
major  factor  contribution  to  non-equilibrium  effects  in 
the  constant  velocity  mixing  zone  is  the  presence  of 
non -equilibrium  conditions  outside  of  the  mixing  zone. 
An  approximate  solution  to  the  case  of  unequal  free 
stream  velocities  is  obtained  using  an  equilibrium 
condition  found  to  be  applicable  in  the  constant  veloc- 
ity, case.    The  results  erf  these  studies  are  used  to 
provide  a  qualitative  indication  of  the  effects  of  dis- 
sociation and  ionization  reactions  on  the  flow  field 
immediately  behind  a  hypersonic  body.    It  is  found  that 
the  presence  of  reactions  in  various  regions  of  this 
flow  field  causes  individual  and  discernible  change  in 
the  wake  expansion  angle  and  in  the  base  pressure. 
(Author) 


General  Atomic,  San  Diego,  Calif. 
THE  USE  OF  MODULATED  ATOMIC-BEAM  TECH- 
NIQUES FOR  THE  STUDY  OF  SPACE -FLIGHT 
PROBLEMS,  by  Geoffrey  S.  Holister,  R.  T.  Brack- 
mann,  and  Wade  L.  Fite.    Rept.  on  Contract 
AF  49(638)356.    14  Oct  59,  20p.  4  refs.    GA-1024; 
AFOSR-TN-59-1033;  AD- 229  282. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  065 

In  order  to  investigate  atom-surface  interactions 
which  affect  drag  on  objects  flying  in  atmospheres 
where  the  gas  is  dissociated  (e.g. ,  above  100  km), 
modulated- atomic -beam  techniques  were  used,  with 
both  atomic-oxygen  and  atomic -hydrogen  collisions  at 
common  laboratory  surfaces  being  studied.   Two  types 
of  expyiments  are  discussed.    In  the  first,  an  inci- 
dent beam  impinges  on  a  surface  and  the  particles 
leaving  the  surface  are  examined  with  a  mass  spec- 
trometer.   By  varying  the  incident  beam  and /or  sur- 
face temperature,  thermal  accommodation  coeffi- 
cients are  determined  for  a  variety  of  surfaces  and 


gases.   Using  an  incident  atomic  beam,  the  probability 
that  an  atom  will  rebound  from  the  surface  as  a  free 
atom  is  measured;  from  examination  of  the  reflected 
molecular  signal,  information  on  the  probability  of 
reassociation  at  the  surface  is  obtained.   In  the  sec- 
ond, the  atomic  beam,  which  is  monitored  mass- 
spectrometrically,  is  allowed  to  strike  a  surface 
placed  on  a  torsion  balance,  and  momentum  transfer 
is  measured  directly.    In  these  experiments,  the 
atomic-beam  apparatus  is  used  as  an  atomic  wind 
tunnel;  when  a  hydrogen -atom  beam  from  a  furnace       | 
source  operating  at  SOOO^K  is  used,  the  case  of  a 
high-altitude  satellite  is  fairly  closely  duplicated. 
Results  of  a  number  of  experiments  using  these  tech- 
niques are  presented.   (Author) 


Guggenheim  Aeronautical  Lab. .  Calif.  Inst,  of 

Tech. ,  Pasadena. 
MODIFIED  CROCCO-LEES  MIXING  THEORY  FOR 
SUPERSONIC  SEPARATED  AND  REATTACHING 
FLOWS,  by  Herbert  S.  Click.    Rept.  on  Hypersonic 
Research  Projea,  Contraa  DA  04-495-ORD-1960. 
2  May  60,  II 8p.  34  refs.   Memo.  no.  53;  AD- 239  560. 
Order  from  LC  ml$6.00,  ph$18.30         PB  149  361 

Re-examination  of  the  Crocco-Lees  method  has 
shown  that  the  previous  quantitative  disagreement  be- 
tween theory  and  experiment  in  the  region  of  flow  up 
to  separation  was  caused  primarily  by  the  improper 
C(K)  relation  assumed.   A  new  C(K)  correlation, 
based  on  low- speed  theoretical  and  experimental  dau 
and  on  supersonic  experimental  results,  has  been 
developed  and  found  to  be  satisfactory  for  accurate 
calculation  of  two-dimensional  laminar  supersonic 
flows  up  to  separation.    A  study  of  separated  and  re- 
attaching regions  of  flow  has  led  to  a  physical  model 
which  incorporates  the  concept  of  the  "dividing" 
streamline  and  the  results  of  experiment.   According 
to  this  physical  model,  viscous  momentum  transport 
is  the  essential  mechanism  in  the  zone  between  sepa- 
ration and  the  beginning  of  reattachment,  while  the 
reattachment  process  is,  on  the  contrary,  an  essen- 
tially inviscid  process.  This  physical  model  has  been 
translated  into  Crocco-Lees  language  using  a  semi- 
empirical  approach,  and  approximate  C(K)  and  F(K) 
relations  have  been  determined  for  the  separated  and 
reattaching  regions.   The  results  of  this  analysis  have 
been  applied  to  the  problem  of  shock  wave- laminar 
boundary  layer  Interaction,  and  satisfactory  quantita- 
tive agreement  with  experiment  has  been  achieved. 
(Author) 


Guggenheim  Aeronautical  Lab.  .  Calif.   Inst,  of  Tech. , 

A  SUMMARY  OF  THE  THEORIES  AND  EXPERIMENTS 
ON  PANEL  FLUTTER,  by  Y.  C  B.   Fung.   Rept.  on 
AGARD  Manual  on  Aero- Elasticity.  Contract 
(AF 49(638)220]  May60.  81p.  74  refs.  AFOSR-TN-60-224. 

Order  from  LC  mij4.  80,  ph$13.  80  PB  149  764 

In  recent  years  a  sizable  literature  has  grown  out  of 
the  field  of  panel  flutter.    Much  effort  was  spent  in  re- 
solving several  theoretical  difficulties  which  arise  one 
way  or  another  when  one  tries  to  simplify  the  analyti- 
cal problem  by  introducing  various  limiting  cases  and 
approximations.    These  difficulties  are  now  fairly  well 
understood.    In  the  meantime,  a  considerable  amount 
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of  numerical  evaluation  has 
nical  significance  of  the  pioble 
elated.    The  present  article 
theories,  and  a  summary  of 
quirements  for  the  preveni  ion- 
circumstances.   At  the  presei 
tion  on  supersonic  panel  flutter 
is  hoped  that  the  present  art 
the  existing   literature;  and 
areas  in  clear  relief,  may 
future  research.    (Author) 


been  done  so  that  the  tech- 
m  can  be  better  appre- 
gives  a  review  of  various 
the  p^nel-thiclcness  re- 

of  flutter  under  various 
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Heat  Transfer  Lab.,  U.  laf  Mint^esota,  Minneapolis. 
EFFECT  OF  BUOYANCY  FORCES  ON  MASS 
TRANSFER  COOUNG,  byi  R.  Eichhorn.   Technical 
rept.  no.  25  on  Contract  AjF  18(600)1226.   Feb  60, 
16p.  3ref8.   AFOSR-TN-^-64. 
^,  Order  from  LC  nrii$ 2.40,  |)h$ 3.  30  PB  149  083 

Consideration  is  given  to  the  constant  property 
laminar  boundary  layer  equations  with  free  convection 
and  mass  transfer.    It  is  shown  that  similar  solutions 
are  possible  for  blowing  r^te  distributions  varying  as 
the  distance  from  the  leadimg  edge  raised  to  the  power 

—  where  n  is  the  expotient  in  a  power  law  surface 

temperature  distribution.   Solutions  to  the  equations 
in  the  form  of  sldn  frictioniand  heat  transfer  parame- 
ters, and  velocity  and  temterature  profiles  are  pre- 
sented for  the  constant  wajj  temperature  case  for  a 
fluid  with  Pr  arO.73.   The  oases  considered  range 
from  strong  suction  to  strong  blowing.   Mass  transfer 
has  a  pronounced  effect  on  the  heat  transfer  but  onlv 
a  slight  effect  on  the  skin  ftriction.   In  light  ai  the 
solutions  presented  these  affects  are  shown  to  be 
physically  rational.   (Author) 


KUssner,   H.  G. 
RESEARCH  ON  THE  OSCiLlATING  ELLIPTIC  LIFT- 
ING SURFACE  IN  SUBSOMIC  FLOW,   by  H.  G.  KUssner 
Technical  final  rept.  on  Contract  AF  61(052)215. 
June  60,  75p.   13  refs.   AFOSR-TR-60-71. 
Order  from  LC  mi$4.  50.  ph$12.  30  PB  150  333 

Starting  from  the  linearized  Euler  equations  an  integral 
representation  d  the  pressure  of  the  oscillating  elliptic 
lifting  surface  in  subsonic  flow  is  given  for  arbitrary 
downwash  distributions  andl  arbitrary  yaw  angles.    The 
kernel  d  this  integral  rep  rfe  sen  tat  ion  is  contructed  by 
means  of  the  Green  function  of  the  elliptic  plate  oscillat- 
ing in  still  air.    Two  methotls  of  determination  of  the 
Green  function  are  given,    the  first  one  uses  infinite 
series  of  products  of  ellipsoidal  surface  harmonics  and 
La.mfe  functions.    The  secoiil  method  only  holds  for  in- 
compressible flow  but  give$  results  in  a  closed  form. 
This  form  has  been  used  in  order  to  solve  the  integral 
equation  for  the  weight  funotion  cf  the  leading  edge 
singularity  of  the  lifting  surface.    According  to  this 
method  the  special  cases  a^  the  elliptic  lifting  surface 
with  infinite  aspect  ratio  and  of  the  circular  lifting  sur- 
face have  been  treated.    Nutnerical  values  of  the  weight 
functions  and  of  the  aerodynamic  derivatives  have  been 
calculated  for  a  bilinear  do^vnwash  distribution.    The 
results  of  this  method  have, been  used  to  check  the 
accuracy  of  the  current  collocation  method  of  the  three- 
dimensional  lifting  surface  theory.    (Author) 


Maryland  U.  ,  College  Park. 
ON  CONDUCTING  FLOW  PAST  A  MAGNETIZED  CIR- 
CULAR CYLINDER,  by  Lan-Keh  Chi.    Interim  tech- 
nical rept.   no.   46  on  Fundamental  Research  in  Applied 
Mathematics,  Contract  DA  36-034-ORD- 1486.   June  60 
46p.  4  refs.  OOR  rept.   no.  407:55;  AD-239  906. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  150  3% 

The  flow  of  a  conducting  fluid  past  a  magnetized  sphere 
was  considered  by  Ludford  and  Murray.    It  is  of  inter- 
est to  know  what  will  happen  if  the  finite  sphere  is  re- 
placed by  an  infinitely  long  circular  cylinder.    A  steady 
Incompressible  and  inviscid  fluid  is  considered.    Re- 
sults are  obtained  first  for  a  two-dimensional  magnetic 
dipole,  pointing  downstream,  at  the  center  of  the  cyl- 
inder and  then  for  a  general  magnetic  distribution  in- 
side the  cylinder.    Only  the  first-order  effects  of  the 
weak  magnetic  field  are  considered.  The  discussion  is 
valid  for  arbitrary  conductivity  of  the  cylinder,  as  long 
as  it  is  finite.    The  situation  when  the  md^netic  dipole 
field  is  frozen  into  the  cylinder  is  also  discussed.  A 
matching  between  the  Stokes  and  the  Oseen  small  R 
expansions  for  the  flow  past  the  cylinder  with  a  dlpoie 
inside  is  carried  out  explicitly  to  a  certain  number  of 
terms.    It  is  found  that  a  new  perturbation  series 
whose  leading  term  is  of  order  R^  log  R     .  should  be 
Introduced  Into  the  Stokes  expansion.  (Autnor). 


Mississippi  Slate  U.  i.  State  College. 
THE  APPLICATION  OF  SUCTION  TO  A  TAVO- DI- 
MENSIONAL LAMINAR  SEPARATION   BUBBLE,   by 
F.  M.   Burrows  and  B,  C.  Newman  (U.  of  Cambridge). 
Research  rept.  no.  27  on  Contract  Nonr-978(01). 
1  Oct  59,  67p.    11  refs.   AD-228  532. 
Order  from  LC  mi  J3.  90.  ph$10.  80  PB  149  858 

The  effect  of  suction  or  blowing  through  a  perforated 
surface  in  the  vicinity  of  a  laminar  separation  bubble 
was  Investigated.    The  bubble  was  produced  at  a  sharp 
corner  on  one  wall  of  a  small  wind  tunnel  and  the  tests 
were  made  at  a  low  Mach  number  under  effectively  2- 
dimensional  conditions.    It  was  found  that  the  size  of 
the  bubble  and  the  thickness  of  the  boundary  layer 
downstream  were  reduced  by  increasing  the  suction 
and  were  similarly  increased  by  much  smaller  amounts 
of  blowing.    Five  different  distributions  of  transpira- 
tion were  tested  and  the  various  parameters  describ- 
ing the  turbulent  boundary  layer  downstream  of  reat- 
tachment were  found  to  depend  on  the  total  quantity  of 
flow  removed  and  to  be  very  nearly  independent  of  the 
distribution  Itself.    The  measured  values  of  pressure 
rise  in  the  region  of  reattachment  were  roughly  in 
agreement  with  a  simple  momentum  analysis  which 
Includes  the  effect  of  transpiration.    It  is  concluded 
that  the  application  of  suction  near  a  short  bubble  on  a 
high-lift  wing  will  in  general  be  beneficial  unless  the 
possible  forward  movement  of  the  separation  point 
leads  to  the  formation  of  a  long  bubble.    (Author) 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
PRESSURE  AND  LAMINAR  HEAT  TRANSFER  DIS- 
TRIBUTION AT  THE  NOSE   REGION  OF  A  SEMI- 
CIRCULAR TOROID  AT  Men  =3  AND  8,  by  Victor 
Zakkay  and  Marian  Visich,  Jr.    Rept.  on  Contract 
AF  33(616)6118.   July  60,  47p.  10  refs.   ARL  Tech- 
nical note  60-127;  PIBAL  Rept.  no.  547;  AD-240  120. 
Order  from  LC  mi$3.  30,  ph$7.80  PB  149  749 


The  experimental  results  of  the  pressure  and  heat 
transfer  measurements  about  a  semicircular  toroid 
having  a  ratio  of  minor  to  major  radius  equal  to  0.  255 
are  presented.   Pressure  distributions  have  been 
measured  at  Mro'S  for  several  angles  of  attack  and  at 
zero  angle  of  attack  for  M„  "8.   Heat  transfer  meas- 
urements were  obtained  at  zero  and  10°  angles  of 
anack  at  Mrt>"8.   The  experimental  pressure  distribu- 
tion over  the  body  for  all  the  conditions  presented 
here  is  predicted  satisfactorily  by  the  modified 
Newtonian  pressure  distribution  followed  by  aPrandtl- 
Meyer  expansion.   The  experimental  heat  transfer 
results  along  the  plane  of  symmetry  are  in  good 
agreement  with  a  theoretical  two-dimensional  analysis. 
Good  agreement  between  experimental  values  and  the 
two-dimensional  analysis  is  also  obtained  for  the  heat 
transfer  outside  of  the  plane  of  symmetry  by  taking 
into  account  the  effect  of  crossflow. 


Polytechnic  Inst,  of  Brooklyn,  N.  Y. 
SOME  ASPECTS  OF  DRAG  REDUCTION  FOR  LIFT- 
ING WING -BODY  COMBINATIONS  AT  SUPERSONIC 
SPEED,  by  Lu  Ting.    Rept.  on  Contract 
AF  18(600)694.   May  58,  29p.  3  refs.  PIBAL  rept. 
no.  445;  AFOSR-TN-58-423;  AD- 158  226. 
Order  from  LC  mi$2.70,  ph$4.80        PB  147  F04    -t 

It  has  been  shown  that  favorable  antisymmetric  modi- 
fications of  the  fuselage  near  the  mid-wing  can  pro- 
vide significant  drag  reductions  in  lifting  wing-body 
combinations  .  The  investigation  of  the  present  report 
shows  that  for  a  prismatic  body  of  rectangular  cross 
section  with  given  volume  (or  cross  section  area) 
mounted  on  a  mid-wing  of  given  span  and  swept  back, 
the  lift-drag  ratio  of  the  wing-body  combination  with 
the  favorable  antisymmetric  modifications  will  be 
higher  if  the  basic  body  has  a  lower  height-width 
ratio . 


Princeton  U. ,  N.  J. 
AN  ANALYSIS  OF  THE  EFFECTS  OF  PERFECT 
GAS  PARAMETERS  ON  GAS  TURBINE  PERFORM- 
ANCE, by  Andrew  G.  Hammin.    Rept.  on  Contraa 
AF  49(638)465.    Dec  59,  31p.  5  refs.    Aeronautical 
Engineering  rept.  500;  AFOSR-TN-60  ?25. 
Order  from  LC  ml$3.00,  ph$6.  30  PB  149  755 

The  effea  of  different  gases  on  the  performance  of  a 
gas  turbine  cycle  has  been  considered.    If  the  gas  is 
perfect,  three  parameters:  specific  heat  ratio,  speed 
of  sound,  and  viscosity  are  sufficient  to  characterize 
its  properties.   The  effects  of  specific  heat  ratio  and 
speed  of  sound  are  more  significant  unless  the  vis- 
cosity exhibits  very  large  variations.   A  gas  of  low 
specific  heat  ratio  and  hi^  speed  of  sound  is  ad- 
vantageous for  the  operation  of  the  heat  exchangers 
while  a  high  specific  heat  ratio  and  low  speed  of 
sound  makes  the  turbo  machinery  simpler.   The  best 
gas  would  depend  on  the  relative  cost  of  the  different 
types  of  equipment.  (Author) 


Princeton  U. ,  N.  J. 
FREE  MOLECULE  FLOW  OVER  NON-CONVEX 
BODIES,  by  Ira  M.  Cohen.    Rept.  on  Contract 
AF  49(638)465.    Feb  60.  42p.  19  refs.    Aeronautical 
Engineering  rept.  no.  497;  AFOSR-TN-60- 190. 
Order  from  LC  mi$3.  30,  ph$7. 80  PB  149  754 


The  problem  considered  in  this  report  is  the  deter- 
mination of  the  velocity  distribution  function  f  and 
the  heat  transfer  rate  at  any  point  on  a  surface  of 
arbitrary  shape  immersed  in  a  free  molecule  flow 
field.   A  theory  is  developed  in  which  the  mass  flux 
incident  on  the  surface  of  a  non-convex  body  is  ex- 
pressed as  the  solution  of  an  integral  equation.  Then, 
the  fundamental  transport  properties  at  the  surface 
are  given  in  terms  of  appropriate  integrals  over 
velocity  space.   As  an  example,  a  hemisphere  in  an 
infinite  speed  ratio  flow  is  considered.   (Author) 


Princeton  U. ,  N.  J. 
ON  THE  LIMITING  STRUCTURE  OF  THE  EDGE  OF 
A  HYPERSONIC  BOUNDARY  LAYER  WITH  VERY 
COLD  FREE  STREAMS,  by  N.  C.  Freeman, 
S.  H.  Lam.   Rept.  on  Contract  AF  49(638)465.  May  59, 
27p.  3  refs.  Aeronautical  Engineering  rept.  no.  468; 
AFOSR  TN  59-690;  AD-240  233. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  753 

The  structure  of  the  edge  of  a  hypersonic  boundary 
layer  in  the  limit  of  zero  free  stream  temperature  is 
analyzed  with  conventional  boundary  layer  approxima- 
tions for  a  gas  with  arbitrary  Prandtl  number  Pr  and 
viscosity  law  p-qtS.    It  is  shown  that  for  certain  com- 
binations of  Pr  and  s  the  velocity  profile  has  a  dis  - 
continuity  in  slope  at  the  edge  of  the  boundary  layer. 
The  boundary  layer  thickness  in  this  limit  is  always 
finite  for  S>  -1.    For  S   < -1  no  limiting  solution 
exists  for  any  Pr.  (Author) 


Royal  Coll.  of  Science  and  Tech. .  Glasgow 

(Scotland). 
THE  HODOGRAPH  METHOD  APPLIED  TO  FLOW 
PAST  PROFILES  AND  IN  JETS,  by  D.   C.  Pack. 
Technical  final  rept.  on  Contract  AF  61(514)1170. 
Apr  60,  61p.  23  refs.  AFOSR-[TR]-60-61. 
Order  from  LC  mi$3.  90,  ph$10.  80  PB  150  038 

A  study  of  the  two-dimensional,  steady  flow  of  a  gas 
at  sonic  and  near- sonic  speed,  and  In  particular,  the 
flow  past  wedge-shaped  bodies  of  finite  length,  placed 
in  either  an  infinite  stream,  a  jet  or  a  (two-dimen- 
sional) wind-tunnel  with  parallel  walls,  has  been  made 
by  using  the  equations  of  motion  expressed  in  terms 
of  hodograph  variables. 

Stanford  U. ,  Calif.  ^ 

DEVELOH^ENT  OF  A  FINITE- DIFFERENCE 
METHOD  FOR  COMPUTING  A    COMPRESSIBLE  LAM- 
INAR BOUNDARY  LAYER  WITH  INTERACTION,  by 
I.   FlUgge-Lotz  and  Er-Yung  Yu.    Rept.  on  Contracts 
AF  18(600)1488  and  AF  49(638)550.   15  May  60,   143p. 
27  refs.   Div.  of  Engineering  Mechanics  technical 
rept.  no.   127;  AFOSR-TN-60- 577;  AD- 242  421. 
Order  from  LC  mi^-  20,  ph$22.  80  PB  150  340 

The  compressible  laminar  boundary  layer  equations  in 
their  original  form,  i.  e. ,  with  u,  v,  i  as  dependent 
variables  and  x,  y  as  independent  variables,  have  been 
solved  numerically  by  employing  the  explicit  finite- 
difference  method.    The  physical  problems  that  have 
been  treated  are  the  two-dimensional  boundary  layer 
flows  alcmg  a  constant  temperature  wall  with  or  without 
pressure  variation.    For  each  of  t  «  flow  models  ccm- 
sidered  the  numerical  solutions  were  obtained  for  the 
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following  four  different  easel:  (1)  M^j  »  0.  5,  T^JJg^d' 
0. 5  (isothermal  cooled  wall):  (2)  M  od  «  0.  5,  T^JfT^  , 
2. 0  (laothermal  heated  wall);  (3)  M  o^  «  3.  0,  T^/T^  . 
0.  5;  and  (4)  M^  •  3.  0,  T^Aod  «  2.  0.    In  each  case- 
flows  with  zero  pressure  gradloit  and  those  with  posi- 
tive ramp  pressure  gradient  have  been  separately  in- 
vestigated.   It  Is  found  that  the  explicit  difference 
scheme  works  very  satisfactorily  for  case  (1).    For 
cases  (2)  and  (3)  the  difference  scheme  is  found  some- 
what unstable  In  a  narrow  region  next  to  the  wall.  Case 
(4),  1.  e. ,  M^  «    3.  0  and  heated  wall,  is  the  worst  con- 
ditloo  so  far  encountered. 


Stanford  U. ,  Calif. 
STRUCTURBS  AND  MATERIALS  FOR  FINITE  LIFE- 
TIME, by  N.  J.  Hoff.    Technical  rept.  no.   1  on  Con- 
tract Noar- 225(30).   Aug  56.  ,60p.  25  refs.    SUDAER 
no.  81. 
Order  from  LC  ml$a  60,  ph|9.  30  PB  150  052 

The  'aerodynamic  heating  accpmponytng  supersonic  and 
hypersonic  flight  renders  design  for  inflnitc  lifetime 
Inrqposaible,   At  moderately  M^^h  temperatures  creep 
•eta  In  and  causes  ruptture  In  tension  and  buckling  in 
compression  even  under  relatively  small  loads  if  they 
act  for  a  safflciently  long  tln^e.    At  extremely  high  tem- 
peratures the  structural  material,  or  its  protective 
covering,  melts,  vaporizesr  sublimes  or  bums.    The 
analyst  must  be  able  to  calculate  the  lifetinte  of  the 
structural  elements  in  order  to  ensure  the  safety  of  the 
structure.    A  few  simple  methods  of  analysis  are  pre- 
sented In  the  repon  with  the  aid  erf  which  approximate 
calculations  of  the  lifetime  c^n  be  carried  out.  (Author) 


T 


Tlltman  Langley,  Ltd.  (Gt.  Brit. ) 
AN  ITERATIVE  ANALOGUE  COMPUTOR  FOR  STUDY 
OF  THE  TURBULENT  FLAME  PROPERTIES  OF  ELE- 
MENTARY COMBUSTION  CHAMBERS,  by  A.  J.  Cooper 
and  L  C  Hutcheon.    Technical  (scientific)  note  no.  3 
on  Contract  AF  61(514)1213.  30  Nov  59,  35p.   11  refs. 
APOSR-TN-60-993. 
Order  from  LC  ml$3. 00,  ph|6.  30  PB  150  354 

An  iterative  analogue  conputor  has  been  designed  and 
buUt  for  solving  up  to  20  simultaneous  equations  oi  the 
form   ^j  ■  4-     I"  b  ..  y(r.)  where  L  Is  an  adjust- 
able parameter  (eigenvalue),    bj)^  is  a  set  of  up  to 
20  X  20  coefficients  and  {/*  is  a  linear  or  non- linear  re- 
lationship.   Bquatloos  at  this  form  arise  in  the  study  of 
turbulent  flame  patterns  in  combustion  chambers,  bjj^ 
Is  then  a  set  of  Influence  coetficients  which  relate  the 
local  temperature   Tj  at  any  point  J  to  the  rates  d 
heat  generation  at  k  points  throughout  the  flame,  and  i/ 
Is  a  reaction  rate  function  which  relates  the  heat  gen- 
erated at  any  one  point  to  its  own  temperature.    The  co- 
efficients are  measured  by  atgon  tracer  methods  using 
a  flow  erf  air  through  a  model  combustion  chamber,  and 
the  computor  has  been  used  to  predict  extinction  points 
for  dttferent  combustion  chamber  configurations  on  the 
assumption  ct  a  theoretical  reaction  rate  function.   The 
computor  operates  in  an  iterative  manner,  approaching 
the  correct  solution  by  a  series  of  successive  approxi- 
mations.   The  whole  system  is  described,  and  operat- 
ing and  maintenance  instructions  are  given. 


University  of  Southern  California.    Engineering 

Center,   Los  Angeles. 
OPERATION  AND  CALIBRATION  OF  TH#  LOW 
DENSITY  WIND  TUNNEL,  by  Raymond  L.   Chuan, 
Lee  M.   Springer,  and  Serge  A.  Waiter.    Technical 
note  on  Contract  AF  18(603)95.    15  July  60,  43p.  7  refs. 
USCEC  rept.  56-215;  AFOSR-TN-60-649. 
Order  from  LC  mi$3.  30.  ph$7.  80  PB  149  959 

For  the  experimental  investigation  of  rarefied  gas- 
dynamics  a  low  density  wind  tunnel  has  been  developed 
which  is  capable  of  producing  flows  at  lower  density, 
higher  Mach  number,  higher  temperature,  and  with  a 
larger  flow  field  than  has  been  possible  in  the  past,  in 
order  that  slip,  transitional  and  free  molecule  flows 
can  be  studied  with  large  regions  of  interest  suscepti- 
ble to  probing  with  apprc^riate  instruments,  and  with 
flow  durations  sufficiently  long  to  ensure  equilibrium 
conditions  in  all  measurements. 


University  of  Southern  California.   Engineering 

Center,  Los  Angeles. 
STUDIES  IN  THE  HEATING  OF  A  SUPERSONIC 
GAS  STREAM   BY  A  RADIO  FREQUENCY  DIS- 
CHARGE,  by  Frederick  O.   Smetana.    Technical  note 
on  Contract  AF  18(603)95.    15  July  60,    103p.  24  refs. 
USCEC  rept.  56-214;  AFOSR-TN-60-648. 
Order  from  LC  mi$5.  70,  ph$16.  80  PB  149  958 

The  background  and  problem  areas  of  the  application 
of  radio  frequency  discharge  to  heating  a  supersonic 
gas  stream  are  discussed.    An  .apparatus  was  con- 
structed to  permit  the  effectiveness  of  this  technique 
to  be  studied  by  calorimetry.    Results  indicate  that 
about  10%  of  the  power  taken  from  tHe  a.  c.  line  ap- 
peared as  heat  in  the  gas.    Through  mbdifications  in 
the  electrical  circuitry  this  probably  can  be  increased 
to  15%.    This  technique  introduces  a  negligible  per- 
centage of  unwanted  contaminants.    On  the  other  hand, 
small  quantities  of  C4Fg  mixed  with  N2  were  found  to 
decrease  the  N2  recombination  time  substantially. 
Tests  were  also  made  using  argon  alone  and  mixed 
with  nitrogen.    Maximum  gas  temperatures  at  the  end 
of  the  nozzle  were  obtained  with  argon  alone,  being 
660*^K.    Limited  spectroscopic  and  microwave  inter- 
ferometer investigations  were  also  conducted. 
(Author) 


Water vliet  Arsenal,  N.  Y. 
ELASTIC- PLASTIC  ANALYSIS  OF  A  CYLINDRICAL 
TUBE,  by  R.  E.  Weigle.    Mar  60,  21p.  5  refs.   Tech- 
nical rept.  WVTRR-6007. 
Order  from  LC  mi$-2.70,  ph$4.80  PB  146  396 

This  report  contains  an  elastic -plastifc  analysis  of  a 
cylindrical  tube  subjected  to  an  internal  pressure  P  of 
sufficient  magnitude  to  cause  plastic  deformation. 
Results  are  presented  in  graphical  form  for  the  open- 
end  tube.   Comparison  with  the  plane  strain  case  is 
made  for  a  wall  ratio •§  =2. 
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Hydrodynamics,  Hydraulics,  and  Hydrostatics 


Avco-Everett  Research  l^b. ,  Mass. 
END  EFFECTS  IN  MAGNETOHYDRODYNAMIC 
CHANNEL  FLOW,  by  Frank  Fishman.    Rept.  on  Con- 
tract AF  04(647)278.  June  59,  I6p.  I  ref.  Research 
rept.  78;  formerly  Research  note  135;  AFBMD-TN- 
59-5:  AD- 227  866. 
Order  from  LC  mi$2.40,  ph$3.30         PB  147  828 

Some  effects  associated  with  the  termination  of  elec- 
trodes and  magnetic  field  in  an  otherwise  uniform 
magnetohydrodynamic  channel  flow  are  investigated 
theoretically.   Because  of  the  end  effects  ,  the  elec- 
trodes may  carry  more,  or  less,  current  than  the 
same  length  of  electrode  in  the  middle  of  a  long 
channel;  this  leads  to  the  definition  of  a  length  repre- 
senting the  end  correction  for  current.   Similarly  a 
difference  in  the  total  force  on  the  working  fluid  leads 
to  a  length  representing  the  end  correction  for  force. 
These  lengths  are  calculated  for  various  geometries. 
The  electrical  efficiency  of  a  channel  acting  as  a 
generator  is  computed  for  these  same  conditions  .  It 
is  shown  that  the  end  effects  decrease  generator 
efficiency  least  if  the  magnetic  field  extends  at  least 
one-half  a  channel  height  beyond  the  end  of  the  elec- 
trodes (for  generators  of  high  nominal  efficiency). 
Under  these  conditions  .  and  if  the  electrodes  are  not 
less  than  1%  of  the  channel  height  long,  they  have  an 
effective  length  for  current  about  0.4  channel  heights 
greater  than  their  actual  length.   (Author) 


Brown  U.   Div.  of  Applied  Mathematics,  Providence, 

R.   L 
INVISCID  MODES  OF  INSTABILITY  OF  FLOW,  by 
W.  H.   Reid.    Scientific  rept.  no.    1  on  Contract 
A F  19(604)7236.    May  60,  20p.    11  refs.    AFCRC-TN- 
60- 443. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  804 

The  Inviscid  modes  of  instability  in  flow  over  a 
slightly  concave  wall  are  studied  and  it  is  shown  that 
if  UdU/d*7  >0,  where  U(n)  is  the  unperturbed  velocity 
distribution,  then  oscillatory  solutions  do  not  occur. 
For  a  velocity  distribution  in  the  form  of  rwo  straight 
lines  the  problem  can  be  solved  exactly,  and  detailed 
results  are  given  for  the  first  two  convective  modes  of 
instability.    If  the  fluid  is  considered  to  be  a  perfect 
electrical  conductor,  then  this  flow  can  be  completely 
8t£d)ilized  by  a  transverse  magnetic  field  erf  magnitude 
■4H2/4Tr^  =0.  5752  U5(d/R),  the  numerical  coefficient 
tiere  being  not  too  sensitive  to  the  form  chosen  for  the 
mean  velocity  distribution.    (Author) 

Brown  U.  Div.   of  Applied  Mathematics,  Providence, 

R.   L 
A  LIOUVILLE  THEOREM  FOR  SHALLOW- WATER 
WAVES,  by  R.  E.  Meyer.    Tiechnical  rept.  no.  21  on 
Contract  Nonr- 562(07).    Oct  59,  39p.   U  refs. 
AD- 227  828. 
Order  from  LC  mi$3. 00,  ph$6.  30  PB  149  937 

The  non- linear  equations  governing  2-dimensional 
gravity  waves  on  shallow  water  to  the  first  approxima- 
tion are  shown  hot  to  possess  any  solutions  free  of 
limit  lines  at  all  points  and  times,  except  for  the  solu- 
tion repreuenting  uniform  motion.    The  proof  involves 


a  generalisation  of  the  usual  concept  of  solution,  and  a 
corresponding  existence  theorem  is  given  by  means  of 
an  explicit  representation.    An  important  part  of  the 
argument  is  based  on  a  dual  set  of  invarlance  concepts, 
but  some  new  results  concerning  a  singular  partial  dif- 
ferential equation  are  also  required  for  the  proof. 
(Author) 


California  Inst,  of  Tech. ,  Pasadena, 
ON  CATHODIC  PROTECTION  IN  CAVITATION 
DAMAGE,  by  Milton  S.  Plesset.    Rept.  on  Contract 
Nonr- 220(28).    July  59,  35p.  8  refs.  Engineering  Div. 
rept.  no.  85-12;  AD- 226  971. 
Order  from  LC  mi $3.  00,  ph$6.  30  PB  147  793 

An  experimental  procedure  has  been  developed  which 
makes  possible  accurate  and  reproducible  determina- 
tions of  cavitation  damage.    This  procedure  has  been 
applied  to  a  study  of  the  effect  of  cathodlc  currents  on 
cavitation  damage.    A  series  of  experiments  in  which 
the  test  liquid  was  a  solution  of  salt  in  water  showed  a 
reduction  in  cavitation  weight  loss  for  all  of  the  mate- 
rials examined  when  the  test  specimen  was  made  the 
cathode  of  an  electrolytic  cell  and  when  the  conditions 
were  such  that  gas  was  evolved  at  the  specimen  sur- 
face.   This  protective  effect  against  cavitation  damage  - 
increased  with  increasing  magnitude  of  the  cathodlc 
current.    These  observations  support  the  view  that  the 
protective  effect  was  due  to  the  layer  of  hydrogen  gas 
evolved  on  the  surface  c€  the  specimen.    A  similar 
protective  effect  was  observed  when  the  specimen  was 
made  the  anode  in  a  test  liquid  which  was  buffered 
distilled  water;  in  this  situation  the  gas  evolved  at  the 
specimen  surface  is  oxygen.    Additional  evidence  for 
this  protective  mechanism  ctf  a  gas  layer  on  the  speci- 
men surface  was  found  in  a  series  of  experiments  in 
which  voltage  applied  to  the  cell  was  reduced  to  a 
level  at  which  no  gas  was  evolved  on  the  surface. 
There  was  no  protective  effect  with  the  specimen 
cathodlc  or  anodic.    (Author) 


California  Inst,  of  Tech. ,  Pasadena. 
REMARKS  ON  CAVITATION  IN  TURBOMACHINES, 
b>  K.  J.  Acosta  and  A.  Hollander.    Rept.  on  Contract 
Nonr-220(24).    Oct  59,  42p.   32  refs.    Engineering  Div. 
rept.  no.  79.  3. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  5L4 

Starting  with  the  occurrence  and  discussion  of  the  im- 
portance of  cavitation  in  turbomachines,  the  develop- 
ment of  the  various  stages  of  cavitation  in  a  machine 
is  reviewed,  followed  by  a  discussion  of  the  various 
dimensionless  parameters  used  to  describe  cavitating 
performance  in  a  turbomachine.    The  calculations  of 
optimum  inlet  diameter  are  carried  out  in  terms  of 
assumed  acceptable  cavitation  parameters.    Various 
methods  of  determining  die  minimum  cavitation  num- 
ber before  cavitation  breakdown  are  explored,  and  a 
free  streamline  model  of  the  flow  in  a  simplified  im- 
peller is  used  to  obtain  theoretical  estimates  <rf  the  ex- 
tent of  cavitation  as  a  function  of  blade  geometry  and 
angle  of  attack.    Some  recent  work  of  the  effect  of  the 
thermodynamic  properties  of  the  fluid  on  the  cavlution 
performance  is  examined  and  the  various  assumptions 
used  in  these  theories  are  criticized-    (Author) 
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David  Taylor  Model  Basin, 
TRIPPING  OF  T-SHAPED 
CYLINDERS  UNDER 
EH.  Kennard.    Nov  59,  37p 
AD- 229  825. 
Order  from  LC  mi$3.00.  pH56.  30 


Washington,  D.  C. 
StriFFENING  RINGS  ON 
L  PRESSURE,  by 
6  refs.    Rept.  1079; 

PB  150  292 


An  approximate  theory  is  developed  for  estimating  the 
additional  stresses  caused  ay  an  initial  tilt  of  a 
T-shaped  stiffening  ring  locited  either  inside  or  out- 
side of  a  cylinder  under  uniform  pressure  and  the 
buckling  load  for  an  ideal  riig,  without  restriction  to 
axisymmetric  symmetry.    Iil  practical  cases  the  re- 
sults appear  not  to  differ  markedly  from  those  of  the 
axisymmetric  case.   (Author) 


Stevens  In  t.  of  Tech. ,  Hoboken, 


Davidson  Lab 

N.J. 
DYNAMIC  PERFORMANCE 

PIERQNG  HYDROFOIL  CRXfT  IN  WAVES,  by  Paul 
Kaplan  and  Winifred  R.  Jacobs  .    Rept.  on  Contract 
Nonr-263(l4).  June  59.  12lb.  21  refs 
Order  from  LC  mi$6.30,  plil9.80 


OF  SCALED  SURFACE- 


Rept.  no.  704, 
PB  147  887 


This  report  describes  a  stucy  of  the  motions  in  waves 


of  a  group  of  hydrofoil  craft 
parameters  are  changed,  as 


when  the  geometric  size 
iuming  a  constant  forwaid 


speed.  The  purpose  of  the  study  is  to  determine  how 
to  change  craft  size  in  order  to  obtain  sustained 
motion  in  the  largest  possible  following  sea.   Four 
different  methods  of  changini;  size  (scaling  the  physi- 
cal dimensions  of  the  systen  )  are  considered,  and  a 
simplified  analysis  is  carrie  j  out  on  the  basis  of  the 
effects  of  the  damping  and  natural  frequency  of  the 
free- vibration  mode  (resonance  considerations)  and 
the  variation  of  the  wave  forcing  functions  as  functions 
of  wave  length  for  different  values  of  the  scale  ratio. 


Stevens  Inst,  of  Tech. ,   Hoboken, 


Davidson  Lab. , 

N.  J. 
LONGITUDINAL  STABILITY 
ING  HYDROFOIL  SYSTEMS 
AIRCRAFT,   by  Gerard  Frids 
Nonr- 263(20).    Oct  59,   42p 
AD-227  478. 
Order  from  LC  mi$3.  30,  ph|7,  80 


OF  SURFACE-PIERC- 
FOR  WATER- BASED 
ma.    Rept.  on  Contract 
2  refs.  Rept,  no.  732; 


PB  149  866 


A  theoretical  investigation  w^s  conducted  on  tandem 
surface-piercing  hydrofoil  configurations  to  define 
qualitatively  the  importance  4»f  geometric  and  hydrody- 
namic  parameters  which  infli^ence  a  system's  longitu- 
dinal stability  in  smooth  watejr.    The  hydrofoil  system 
was. analyzed  on  the  basis  of  the  linear  theory  of  small 
disturbances  without  the  preslence  of  controls.    A  wide 
range  of  parameters  including  lift  curve  slope,  dihe- 
dral, foil  spacing,   load,   spe^.  equilibrium  lift  coef- 
ficient and  chord  and  area  distributions  was  investi- 
gated to  determine  their  effect  on  the  regions  of  sta- 
bility.   The  results  of  this  analysis  are  put  in  the  form 
of  design  charts  which  illustrlate  the  regions  of  stabil- 
ity and  instability.    These  regions  are  bounded  by  an 
upper  limit  curve  which  is  in^licative  of  oscillatory 
divergent  motions  and  a  lowet-  limit  curve  indicative  of 
a  continuously  divergent  motion.    The  results  pre- 
sented are  applicable  to  h^dr(jfoil  equipped  aircraft  as 
well  as  hydrofoil  equipped  seacraft.    (Author) 


Institute  of  Engineering  Research,  U.  of  California. 

Berkeley. 
WATER  WAVES.   I,  by  John  V.  Wehausen.    Rept.  on 
Contract  Nonr-222(30).   Aug  58,  rev.  July  59,  155p. 
Series  no.  82,  issue  no.  6;  AD-227  275. 
Order  from  LC  mi$7.50,  ph$24.30  PB  148  165 

Contents: 

Mathematical  formulation 

Coordinate  systems  and  conventions 

Equations  of  motion 

Boundary  conditions  at  an  interface 

Boundary  conditions  on  rigid  surfaces 
Preliminary  remarks  and  developments 

Classification  of  problems 

Progressive  waves  and  wave  velocity;  standing 

waves 

Energy 

Momentum 

Expansion  of  solutions  in  powers  of  a  parameter 
Theory  of  infinitesimal  waves 

The  fundamental  equations;  use  of  complex  varia- 
bles 

Other  boundary  conditions 

Some  mathematical  solutions 

Some  simple  physical  solutions 

Group  velocity  and  the  propagation  of  disturbances 

and  of  energy 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
WATER  WAVES.    II,  by  John  V.  Wehausen.    Rept.  on 
Contract  Nonr -222(30).    Sep  58,   174p.    Series  no.  82, 
issue  no.  7;  AD-227  274. 
Order  from  LC  mi$8.10,  ph$27.30  PB  148  618 

Contents: 

The  solution  of  special  boundary  problems 

Two-dimensional  progressive  and  standing  waves  in 

unbounded  regions  with  fixed  boundaries 
Three-dimensional  progressive  and  standing  waves  in 

unbounded  regions  with  fixed  boundaries 
Problems  with  steadily  oscillating  boundaries 
Motions  which  may  be  treated  as  steady  flows 
Waves  resulting  from  pressure  distributions 
(See  also  PB  148  165) 


Institute  of  Mathematical  Sciences.   New  York  U. , 

N.   Y. 
EQUATION  OF  STATE  AND  PHASE  TRANSITION  OF 
THE  SPHERICAL  LATTICE  GAS.   by  Walter  Pressman 
and  Joseph  B.   Keller.   Rept.  on  Contract  AF  49(638)341 
Feb  60.   34p.  5  refs.   Research  rept.   no.   HT-5;  AFOSR- 
TN -60-297;  AD-235  375. 
Order  from  LC  mi$3.  00.   ph$6.  30  PB   148  985 

The  spherical  lattice  gas  is  a  modification  of  the  ordi- 
nary lattice  gas  in  which  the  occupation  number  of  each 
cell  is  permitted  to  be  any  real  number  rather  than  ^  1. 
However  the  sum  of  squares  of  the  occupation  numbers 
is  required  to  equal  the  number  of  cells.    This  permits 
one  to  evaluate  the  partition  function  by  integrating 
over  the  surface  of  a  cenain  sphere  rather  than  by 
summing  over  lattice  points  on  that  surface.    The  par- 
tition function  and  the  equation  of  state  of  the  gas  are 
evaluated  in  this  way.    It  is  found  that  in  3  dimensions 
the  gas  condenses,  but  not  in  1  or  2  dimensions. 
Graphs  of  the  phase  transition  curve  and  of  the  iso- 
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therms  in  3,  2  and  1  dimensions  are  presented.    The 
analytical  work  is  simplified  by  taking  advantage  of  the 
relationship  between  the  properties  of  the  lattice  gas 
and  of  the  Ising  model  of  a  ferromagnei.    This  relation- 
ship, demonstrated  by  C.  N.   Yang  and  T.   D.   Lee 
(Phys.    Rev.   87:410-419,    1952)  for  the  ordinary  lattice 
gas  and  Ising  model,  also  applies  to  the  spherical  lat- 
tice gas  and  the  spherical  model  of  a  ferromagnet.  The 
properties  of  the  latter  were  evaluated  by  T.   H.  Berlin 
and  M.  Kac  [Phys.   Rev.   86:821-835,   1952).    Graphs  of 
the  isotherms  of  the  spherical  model  of  the  magnet.    ' 
which  were  found  in  the  course  of  the  work,  are  also 
presented.  (Author) 


Laboratoire  de  Physique  Th^orique  et  Hautes 
Energies,  Faculte  des  Sciences,  Orsay  (France). 
ON  THE  THEORY  OF  CLASSICAL  FLUIDS,  by  Loup 
Verlet.   Technical  note  no.  18  on  Contract 
AF  61(052)173.    [1959)  35p.  16  refs.   AFOSR-TN- 
60-689;  AD- 240  348. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  149  589 

An  integral  equation  is  established  for  the  three-body 
correlation  function  in  classical  fluids.   This  equation 
contains  a  main  equation  which  is  very  simple  and 
correction  terms.   The  solution. of  the  main  equation 
appears  at  first  rather  easy,  but  it  is  a  highly  non 
linear  equation. 


Princeton  U. ,  N.  J. 
CONCENTRATION  DISTRIBUTION  IN  TWO- PHASE 
PIPE   FLOW,   by  S.  L.  Soo  and  J.  A.  Regalbuto.    Rept. 
on  Project  Squid.  Contract  Nonr -1858(25).    Nov  59, 
30p.   10  refs.   Technical  rept.  PR-lOl-P;  AD-229  223. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  495 

Concentration  distribution  of  solid  jMrticles  in  2  phase 
turbulence  pipe  flow  was  studied.    Analytical  consid- 
eration of  momentum  transport  from  the  wall  suggests 
a  force  field  toward  the  center  of  the  pipe  opposing  the 
mechanism  of  turbulent  diffusion  of  solid  piarticles. 
This  gives  rise  to  a  nonuniform  distribution  of  solid 
particles  in  steady  and  fully  developed  turbulent  pipe 
flow.    Experimental  determination  of  concentration 
distribution  was  made  with  an  impact  disk  particle 
counter  system.   (Author) 


Princeton  U.  ,  N.  J. 
SOME  EFFECTS  OF  PARTICLE- PARTICLE  AND 
PARTICLE- FLUID  INTERACTION  IN  TWO  PHASE 
FLOW  SYSTEMS,  by  Richard  L.  Peskin.    Rept.  on 
Project  .Squid,  Contract  Nonr- 1858(25).    Oct  59.   151p. 
41  refs.    Technical  rept.   PR-97-T-R;  AD- 226  990. 
Order  from  LC  mi$7.  50.  ph$24.  30  PB  149  869 

The  intensity  of  motion  and  the  diffusivity  erf  a  single 
particle  susp)ended  in  a  turbulent  fluid  is  discussed. 
The  statistical  behavior  of  particle  motion  is  consid- 
ered for  the  case  of  an  isolated  particle  and  for  the 
case  in  which  other  similar  particles  present  in  the 
fluid  exert  pressure  forces  on  the  particle.    (Author) 


Rocketdyne,  Canoga  Park.  Calif. 
SOME  COMMENTS  ON  PUMP  CAVITATION  RE- 
SEARCH, by  A.}.  Aco8ta<Calif.  Inst.  ofTecb.)And 
G.  F.  Wislicemis  (PennE^^varua  Score  U. ).   R«p«.  en 
Study  of  Unconventiof>al  Vtethods  for  Alleviating 
Cavitation  Problems  in  Rocket  Pwflfhp  Systems,  Con- 
tract AF  33(616)5785.   June  60,  »p.  28  refs.   Ex- 
cerpts from  rept.  R-1705;  WADD  Technical 
note  60-23. 
Order  from  OTS  $0. 75  PB  161  952 

Comments  by  Prof.  A.J.  Acosta  and  Prof.  G.  F. 
Wislicenus  concerning  pump  cavitation  research  are 
presented.   They  are  excerpts  from  a  contract  status 
repwrt  by  Rocketdyne  Division  and  originated  in  con- 
nection with  a  proposed  study  of  fluid  injection  around 
a  single  cavitating  hydrofoil.   Both  commentators 
question  very  strongly  the  value  of  such  tests  for 
present  day  pump  cavitation  research.    Prof.  Acosta 
points  out  in  particular  the  general  ineffectiveness  of 
fluid  injection  as  a  means  for  cavitation  control.    As 
an  extension  to  his  comment,  a  theoretical  analysis, 
previously  advanced  by  Prof.  Acosta,  for  the  flow  in 
a  cavitating  cascade  is  added.   Prof.  Wislicenus  dis- 
cusses in  detail  three-dimensional  effects  in  pump 
cavitation  anJ  suggests  also  ways  for  attacking  the 
associated  problems.   (Author) 

St.   Anthony  Falls  Hydraulic  Lab.  ,  U.  of  Minnesota. 

Minneapolis. 
INSTABILITY  OF  VENTILATED  CAVITIES,  by 
E.   Silberman  and  C.   S.   Song.   Rept.  on  Contract  Nonr- 
710(24).  Nov  59,  47p.  6  refs.  Technical  Paper  no.  29, 
Series  B;  AD-237  387. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  010 

Cavitation  number  cr  is  defined  by  <t   -  (p^  -  pic)/q.    It 
can  be  controlled  by  controlling  the  dynamic  pressure 
q,  the  ambient  pressure  Pq,  or  the  internal  cavity 
pressure  pj^.    Controlling  pj^  by  adding  air  to  the  wakes 
of  iUlly  submerged  bodies  (called  ventilation)  is  inves- 
tigated.   With  Po  and  q  fixed,  p^  increases  nearly  lin- 
early with  the  rate  of  air  supply.    Onceffwas  decreased 
to  a  certain  critical  value,  further  increase  in  the  air 
supply  rate  would  not  produce  a  continuing  linear  de- 
crease in  O".    Rather,  cr  remained  nearly  constant  and 
the  cavities  began  to  vibrate.    Both  two-dimensional  and 
finite  aspect- ratio  bodies  were  tested  in  the  two-dimen- 
sional, vertical,  free  -jet  water  tunnel. 

Tfechnion  Research  and  Development  Foundation,  Ltd. 

(Israel). 
RESEARCH  ON  CROSS- STRESSES  IN  THE  FLOW  OF 
LIQUIDS,  by  Markus  Reiner.    Technical  rept.  for 
1  Mar  59-28  Feb  60  on  Contract  AF  61(052)223.   [i960) 
24p.  6  refs.  AFOSR- TN- 60- 996. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  357 

Cross-stresses  in  the  laminar  flow  of  liquids.   It  is 
shown  that  cross -elasticity  effects  exist  in  a  simple 
homogeneous  liquid  such  as  toluene.    These  effects 
manifest  themselves  in  cross -stresses  observed  in  an 
instrument  consisting  of  two  circular  metal  plates,  one 
stationary,  the  other  rotating  opposite  it.    The  stator 
can  be  displaced  along  the  axis  of  rotation  against 
forces  exerted  by  springs.    Stator  and  rotor  are  in  con- 
tact when  at  rest.    When  the  rotor  is  brought  into  ro- 
tation, cross -stresses  in  the  liquid  separate  stator  and 


757 


rotor  and  a  bearing  effect  is  produced.   Centripetal  air- 

gump  operated  electromagnetically.  Reprinted  from 
le  British  Jnl.  of  ARjliedPhyslcs  10:54-55,  Jan  59. 


METALLURGY 


ftrown  U.   Mv.  d  Engineering,  Providence,  R.  I. 
AN  EXPERIMENTAL  DESIGN  FOR  VIBRATORY" 
LIQUID  SINTERING,  by  Dcjgan  E.  GUcer.    Rept.  on 
Contract  DA  19-020-ORI>48a8.    June  60,  24p.  6  refs 
DA -4888/4;  OOR  rept.   2060.  4- Met. 
Order  from  LC  mi $2.  70,  phK  80  PB  150  398 

This  report  describes  an  experimental  set-up  for  meas 
uring  and  controlling  the  vibrational  energy  input  into 
a  WC-Co  liquid  sintering  specimen  inside  a  high  tem- 
perature hydrogen  furnace.    The  control  of  input  energy 
is  achieved  by  proper  acoustic  design  of  the  wave  path 
and  the  measurement  of  dynaiinic  strain  amplitudes 
along  thfs  path.    A  method  of  calculation  of  the  energy 
transmitted  through  the  interface  between  the  trans- 
mission bar  and  liquid  sintering  specimen  and  of  the 
dynamic  variables  inside  the  specimen  is  proposed.   The 
reproducibility  o^  dynamical  Bneasurements  and  d 
alloy  microstructures  are  also  discussed.    The  same 
arrangement  can  easily  be  adapted  to  other  applications. 
(Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
DESIGN  INFORMATION  ON  PH  15-7  Mo  STAINLESS 
STEEL  FOR  AIRCRAFT  AND  MISSILES,  by 
R.  J.  Favor,  0.  L.  Deel,  and  W.  P.  Achbach.   Rept.  on 
Coptraa  AF  18(600)1375.    22  Aug  60,  43p.  9  refs. 
DMICrept.  135. 
Order  from  OTS  $1 .  25  PB  151  093 

This  report  is  a  summary  of  design  information 
pertinent  to  the  use  of  PH  15-7  Mo  stainless  steel  in 
aircraft  and  missile  applications.    Welding  problems 
are  discussed  briefly.   Data  en  the  elevated-tempera- 
ture mechanical  properties  of  this  alloy  have  been 
collected  and  evalu^'   :".   The  presentation  and  evalua- 
tion of  these  data  ai    in  accordance  with  procedures 
employed  by  the  AiNC-5  Comrtiittee.   (Author) 


Defense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
DEVELOPMENT  OF  REFRACTORY  METAL  SHEET 
IN  THE  UNITED  STATES,  by  R.  I.  Jaffee, 
W.  J.  Harris,  Jr. ,  and  N.  E.  Promisel.    Rept.  on 
[Contract  AF  18(600)1375].    2t)  Sep  60,  12p.   DMIC 
memo.  67. 
Order  from  OTS  $0.  50  PB  161  217 

Text  of  a  talk  presented  at  the  Conference  on  Niobium, 
Tantalum,  Molybdenum,  and  Tungsten,  held  at  the 
University  at  Sheffield,  20-22!  Sep  60. 


L 


Ctefense  Metals  Information  Center,  Battelle 

Memorial  Inst. ,  Columbus,  Ohio. 
RECENT  DEVELOPMENTS  IN  SUPERALLOYS,  by 
H.  L.  Wagner.   Rept.  on  Contraa  [AF  18(600)1375]. 
8  Sep  60,  14p.   L^IC  memo.  64. 
Order  from  OTS  $0.50  PB  161  214 

A  significant  expansion  of  the  operating  limits  of 
Buperalloys  has  been  brought  about  in  the  past  few 
years  with  the  development  of  over  a  dozen  new 


nickel-base  and  cobalt-base  materials.    Some  of 
these  alloys  are  fabricable  into  sheet,  while  others 
are  suitable  only  for  precision  casting.    Both,  of 
course,  have  their  advantages  and  disadvantages. 
The  purpose  of  this  memorandum  is  to  highlight  some 
oif  the  newer  superalloys  and  to  discuss  some  of  their 
important  properties  and  characteristics. 


Illinois  U. ,  Urbana. 
AN  INVESTIGATION  OF  THE  USE  OF  INTERNAL 
FRICTION  TECHNIQUES  IN  THE  STUDY  OF  DIF- 
FUSION AND  PHASE  CHANGES  IN  METALS,  by 
James  Cost  and  Charles  Wert.   Final  rept.  on  Con- 
tract AF  [18]  (603)22.    15  May  60.  34p.  AFOSR-TR- 
60-83. 
Order  from  LC  mi$3.00.  ph$6.30         PB  149  595 

Contents: 

Studies  of  phase  separation  in  Au-Ni  alloys 

Ahelasticity  in  alloys  of  Cd  with  Mg 

The  effect  of  ferromagneiism  on  diffusion 

Studies  of  the  group  VB  metals  and  their  equilibrium 

with  oxygen  and  nitrogen 
The  internal  friction  of  Hf . 


Institute  of  Metals  and  Explosives  Research,  U.  of 

Utah.  Salt  Lake  City. 
OBSERVATION  OF  VAPORIZATION  ACCOMPANYING 
ULTRA -HIGH  VELOCITY  IMPACT,  by  R.  W.  Bartlett. 
Rept.  on  Contract  AF  18(603)100.   4  Jan  60,   26p.  9  refs. 
AFOSR-TN -60-327.  AD-237  546. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  148  013 

The  explosive  techniques  employed  were  capable  of 
generating  velocities  sufficiently  high  to  produce  target 
vaporization  in  many  metals.    These  impact -generated 
vapors  were  sufficiently  luminous  for  short  periods  of 
time  to  be  photographed,  and  they  exhibited  consider- 
able electrical  conductance  evidencing  a  high  degree  of 
ionization  which  decayed  faster  in  air  and  various  inert 
gases  than  in  vacuum.    Because  of  the  high  luminosity 
and  the  ionization  of  the  impact -generated  metal  vapors 
or  plasmas  high-speed  framing  camera  techniques  and 
electrical  conductivity  measurements  were  employed. 
Small  quantities  of  the  condensed  vapors  also  were 
collected  and  analyzed  quantitatively  to  determine  the 
ratios  of  the  projectile  "or  jet  to  target  metals  in  the 
vapor  condensate  as  a  function  of  impact  velocity.    In 
most  cases  mixtures  of  metal  oxides  were  indicated 
but  the  X-ray  diffraction  patterns  did  not  permit  con- 
clusive identification  of  specific  compounds.    Some 
condensation  of  reduced  metal  also  was  observed 
(aluminum,  iron  and  zinc)  and  a  substitutional  solid 
solution  alloy,  alpha  brass,  was  produced  by  the  simul 
taneous  condensation  of  copper  and  zinc  vapors  origi- 
nating from  different  targets  impacted  in  tandem. 
(Author) 


Westinghouse  Electric  Corp. ,  Bloomfield,  N.  J. 
PHYSICAL  METALLURGY  OF  TUNGSTEN  AND 
TUNGSTEN  BASE  ALLOYS,  by  Russell  H.  Atkinson. 
Rept.  for  1  Apr  58-30  Nov  59  on  Metallic  Materials, 
Contract  AF  33(616)5632.   May  60,  251p.  90  refs. 
WADD  Technical  rept.  60-37. 
Order  from  OTS  $4.00  PB  161  978 


756 


The  program  provided  base  line  data  and  fundamental 
physical  metallurgical  information  on  tungsten  of  vari- 
ous purity  levels.   High  temperature  tensile  proper- 
ties and  recrystallization  temperature  could  not  be 
directly  correlated  with  the  impurity  level.   The 
tensile  transition  temperature  of  tungsten  single  crys- 
tals lies  between  -  1960C  and  107OC,  the  main  influ- 
ence being  surface  condition.   Polycrystalline  tungsten 
internal  friction  peaks  of  undetermined  origin  in  the 
20*^  -  800°C  region.    Annealed  single  crystals  show  no 
such  behavior.    Alloying  with  a  dispersed  second 
phase  was  siudiedjat  present  W-2%  Th02  offers  the 
greatest  improvement  in  high  temperature  properties 
data  on  alloying  studies  are  incomplete.   (Author) 

Ferrous  Metals 


Aeronautical  Materials  Lab. ,  Naval  Air  Material 

Center,  Philadelphia,  Pa. 
A  STUDY  OF  THE  MINIMIZATION  OF  THE  AD- 
VERSE EFFECTS  OF  CHROME  PLATING  ON  THE 
FATIGUE   LIFE  OF  AISI  4340  STEEL  AND  THE 
CORRELATION  OF  FATIGUE  AND  ELASTIC  LIMITS, 
by  Joseph  Viglione.    Rept.  on  Proj.  TED  NAM  AE  4110, 
pt.  13.    20  July  59,  38p.  3  refs.    Rept.  no.  NAMC- 
AML-AE-1098. 
Order  from  LC  mi$3.00,  ph$6.30  PB  150  787 

This  report  released  for  sale  to  the  public  11  Oct  60. 

The  effect  of  shot-peening  prior  to  and  baking  after 
chrome  plating  AISI  4340  steel  was  investigated  at 
strength  levels  up  to  295,  000  psi.    It  was  found  that  this 
treatment  had  excellent  beneficial  effects  on  the  fatigue 
limits  of  chrome  plated  4340  steel  at  all  the  strength 
levels  likely  to  be  used  in  aircraft  construction.    It  was 
determined  that  there  was  no  relationship  between  the 
fatigue  limits  and  any  of  the  other  mechanical  properties 
of  the  plated  steel.   In  the'  case  of  the  unplated  steel,  it 
was  established  that  there  was  a  definite  straight -line 
functional  correlation  between  the  fatigue  limit  to  elas- 
tic limit  ratios  and  the  tensile  strength  levels  of  the 
steel.   (Author) 


Battelle  Memorial  Inst. ,   Columbus,  Ohio. 
DETERMINATION  OF  THE  CAUSES  OF  WELD- 
METAL  CRACKING  IN  HIGH- STRENGTH  STEELS 
AND  THE  DEVELOI^ENT  OF  HEAT- TREATABLE 
LOW- ALLOY- STEEL  FILLER  WIRES  FOR  USE 
WITH  THE  INERT-GAS- SHIELDED  ARC- WELDING 
PROCESS,  by  Herbert  W.  Mishler,   Robert  E.  Monroe, 
and  Perry  J.   Rieppel.    Rept.  for  16  June  58-30 July  59 
on  Welding,  Brazing,  and  Solering  of  Metals,  Contract 
AF  33(616)5878.  May  60,  60p.   12  refs.  WADC  Tech- 
nical rept.  59-531. 
Order  from  OTS  $1.  50  PB  161  981 

The  work  conducted  under  this  contract  was  divided 
into  four  phases:  three  dealt  with  the  study  of  the 
causes  of  weld-metal-cracking  in  SAE  4340  steel  and 
the  fourth  was  concerned  with  the  study  of  filler  wires 
for  producing  welds  heat  treatable  to  ultimate-tensile- 
strength  levels  greater  than  225,  000  psi.    Freezing- 
cycle  hot-tension  studies  were  made  on  various  heats 
of  SAE  4340  steel  containing  yarious  sulfur  and  phos- 
phorus contents.    Results  indicated  that  the  combined 
sulfur  and  phosphorus  contents  of  SAE  4340  steel 


should  be  kept  below  0.  025  per  cent  to  prevent  weld- 
metal  hot  cracking.    An  intergranular  phase  believed 
to  be  associated  with  hot  cracking  was  found  during 
light  and  electron  microscopy  of  high-phosphorus  SAE 
4340  steels.    This  phase  was  tentatively  identified  as 
the  iron-iron  phosphide  euctectic.    Two  new  restrained 
weld-metal-cracking  tests  were  developed  that  will 
give  a  quantitative  measure  of  weld-metal-cracking 
resistance  and  which  also  will  be  inexpensive  to  con- 
duct.   Filler  wires  were  developed  which  can  produce 
weld  metals  capable  of  being  heat  treated  to  various 
strength  levels  in  the  range  of  225,  000  to  280,  000  psi 
ultimate  tensile  strength.    (Author) 


Ballistic  Research  Labs.  ,  Aberdeen  Proving  Ground, 

Md. 
AN  X-RAY  ANALYSIS  OF  THE  STRAIN  IN  STEEL  DUE 
TO  IMPULSIVE  LOADS,  by  G.   Moss,  S.  Golaski  and 
C.  Glass.   June  60,   12p^  5  refs.   Technical  note  no.  1320. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  884 

A  rod  of  pearlitic  1030  steel  was  subjected  to  an  im- 
pulsive load,  recovered,  and  analyzed  for  X-ray  dif- 
fraction line  broadening  at  a  cross  section  which  had 
been  exposed  to  a  maximum  pressure  of  approximately 
35  kilobars.    The  broadening  of  the  diffraction  peaks 
was  then  plotted  versus  sec  ^  and^  in  order  to  estab- 
lish whether  or  not  the  primary  mode  of  deformation 
was  due  to  lattice  fragmentation  or  micro-strain.   The 
results  indicated  that  deformation  was  not  simple 
enough  to  be  interpreted  according  to  either  of  these 
models,  for  the  broadening  was  probably  due  to  both 
micro- strain  and  lattice  fragmentation.    (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
CRACK  PROPAGATION  TESTS  OF  HIGH-STRENGTH 
SHEET  MATERIALS.    PART  V.  AIR-MELTED  AND 
CONSUTRODE  AMS  6434  STEEL,  by  C.  D.  Beachem 
and  J.E.  Srawley.    18  Aug  60,  22p.  4  refs.    NRL 
rept.  5507. 
Order  from  OTS  $0.75  PB  161  697 

Crack  propagation  tests  were  conducted  on  air -melted 
and  consumable-electrode  vacuum-remelted  SAE 
Aeronautical  Materials  Specification  6434  (modified 
AISI  4335  with  vanadium),  using  specimens  1/2  in.  or 
1-1/2  in.  wide  and  up  to  0. 125  in.  thick,  and  heat- 
treated  to  have  yield  strength  in  the  range  180  to 
210  ksi.   The  full  shear  temperatures  obtained  with 
the  different  thicknesses  and  heat  treatments  were 
lower  than  those  of  any  other  steels  of  comparable 
thicknesses  and  yield  strengths  that  have  been  tested 
to  date,  and  the  net  fracture  stress  values  were 
similarly  superior.   The  consutrode  material  was 
significantly  better  than  the  air-melted  material. 
Limited  data  indicated  that  the  transverse  properties 
were  not  significantly  inferior  to  the  longitudinal 
properties.   The  FST  was  higher  the  thicker  the 
material,  as  previously  observed  for  other  materials. 
Austenitizing  at  1620"^  gave  better  results  than  at 
1575''F,  and  tempering  at  400°F  gave  better  results 
than  at  725^.   (Author)  (See  also  PB  161  355) 
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Rodman  Lab.,  Watertown  Araenal,  Mass. 
IMPROVED  STEELMAKINC  PRACTICES  ENHANCE 
THE  MECHANICAL  PROPERTIES  OF  HIGH 
STRENGTH  STEEL  CASTINGS,  by  John  Zotos,  and 
Kenneth  D.  Holmes.   May  60*  26p.  13  refs.    Rept. 
RPL  10/25. 
Order  from  LC  mi$2.70.  ph$4.80  PB  149  560 

Recent  advances  in  the  basic-electric  and  basic- 
inductjQQ  atmospheric  and  vacuum  steelmaking  prac- 
tices have.  (1)  clarified  the  tecessity  of  minimizing 
phosphorus  and  sulphur  contents  in  cast  low  alloy 
steels  to  maximize  ductility  land  toughness  at  low, 
medium  and  high  strength  levels,  (2)  shown  that  the 
ductility  and  toughness  of  thase  cast  steels  can  be 
further  significantly  improved  through  the  use  of  vac- 
uum melting  and  casting  techniques,  and  (3)  indicated 
that  the  mechanical  properties  of  heat  treated  castings 
with  low  sulphur  contents  compare  favorably  with  the 
properties  of  forgings  having  similar  analyses. 
(Author) 


Light  Metisis 


Defense  Metals  Information  Center,  Battelle 

Memorial  Insi.  ,  Columbus,   Ohio. 
THE  EFFECT  OF  RATE  OF  HEATING  TO  AGING 
TEMPERATURE  ON  THE  TENSILE  PROPERTIES  OF 
Ti-2,  5A1- 16V  ALLOY  SHE^T,  by  G.   S.   Root  and 
H.   R.   Ogden.   Rept.  on  [Contract  AF  18(600)137^. 
18  Aug  60,   lip.   3  refs.   Cavll|c  memo.  62. 
Order  from  OTS  $0.  50 


PB  161  212 


The  experiment  described  inl  this  memorandum  was  de- 
signed to  correlate  tensile  p|-opertiesof  aged  Ti-2.  5A1- 
16V  alloy  sheet,  heated  to  a^ing  temperature  at  var- 
ious rates,  with  the  quench  4nd  reheat  time- tempera- 
ture-transformation diagram)  developed  for  this  alloy 
by  the  Armour  Research  Foundation.    Specifically, 
the  effects  of  three  variable^  on  aged  strength  and 
elongation  were  studied:  (1)  jThe  effect  of  rate  of  heat- 
ing to  aging  temperature,    (2)  the  effect  of  minor  vari- 
ations in  total  time  during  aging,  and  (3)  the  effect  of 
a  low- temperature  pre- aging  treatment  to  obtain  omega 
phase. 


Defense  Metals  Informatiofi  Center,   Battelle  Mea.orial 

Inst.  .  Columbus,  Ohio. 
TANTALUM  AND  TANTALUM  ALLOYS,   by 
F.    F.   Schrridt.    Rept.   on  O^ntract  AF  18(600)1375. 
25  July  60.   334p.   287  refs.   pMIC  rept.   133. 
Order  from  OTS  $5.  00  PB  151  091 

A  descriptive  literature  survy  has  been  made  covering 
physical  properties,  process  metallurgy,   binary  and 
ternary  alloy  systems,  chemical  properties  and  metal- 
lurgical properties  of  tantaDum  and  tantalum  alloys.  The 
properties  d  tantalum  are  ♦ell  reported:  however,  in- 
vestigations concerned  withithe  effects  of  interstitial 
and  substitutional  alloying  ejlements  on  the  properties 
of  tantalun.  are  limited.    Taintalum  has  only  moderate 
strength  at  room  temperature;  however,  the  elevated- 
rer.peiature  strength  decreases  slowly  in  comparison 
With  that  of  many  other  metals.    The  low  ductile-to- 
brlttle  behavior,  excellent  llabricability,  high  m.elting 


point,  and  high  solubility  for  interstitial  and  substitu- 
tional elen.ents  n.ake  tantalun  an  attractive  candidate 
for  use  in  high-temperature  high-strength  alloys.    Re- 
fractory metals  that  exhibit  brittle  behavior  at  room 
temperature,   such  as  n.olybdenum  and  tungsten,  can  be 
alloyed  with  tantalum  to  form  tantalum -base  alloys 
with  a  combination  at  high-temperature  strength  and 
low- temperature  ductility  not  found  in  many  metallic 
materials  designed  for  ultra -high -temperature  service. 
(Author) 

Nonferrous  (except  light)  Metals 


Franklin  Inst.  Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
PROPERTIES  OF  ZONE   REFINED  TITANIUM  AND 
ZIRCONIUM.   PART  I,  by  J.  L.  Rutherford, 
R.  L.  Smith,  and  M.  Herman.    Rept.  on  Contract 
AF  18(600)1581.   July  60,  33p.  4  refs.    Interim  rept. 
I-A1878-6;  AFOSR-TN -60-694. 
Order  from  LC  mi$3.00.  ph$6.30  PB  149  955 

The  properties  of  zone  refined  titanium  and  zirconium 
are  presented  and  evaluated.    Surveys  of  the  proper- 
ties along  the  length  of  the  zone  refined  bars  are 
shown  which  indicate  a  definite  redistribution  of  im- 
purities as  well  as  some  actual  purification.   The  re- 
sults of  tensile  tests  at  4.  29K  and  the  origin  of  the 
serrations  appearing  in  these  tensile  curves  are 
(discussed.   (Author) 


Pitman-Dunn  Labs.  Group. ,  Frankford  Arsenal, 

Philadelphia,  Pa. 
RADIATION  INDUCED  RESISTIVITY  CHANGES  IN 
NICKEL,  by  D.  B.  Rosenblatt.    Mar  60,   lOp.  7  refs. 
Memo.  rept.  M60- 29-1;  AD- 239  656. 
Order  from  LC  mi$l .  80,  ph$l .  80  PB  149  792 

Previous  research  with  room  temperature  irradiations 
of  nickel  wire  revealed  anomalies  in  the  increase  of 
the  electrical  resistivity  of  this  material.   Compari- 
son of  results  obtained  by  different  investigators  sug- 
gests that  the  excess  resistivity  saturates  at  very  low 
values  of  integrated  flux  and  does  not  anneal  out  in  a 
reproducible  fashion.   The  experiments  reported  here 
verify  the  existence  of  this  anomalous  behavior  and 
provide  additional  data  for  various  radiation  doses. 
The  annealing  of  the  excess  resistivity  produced  by 
cold  work  is  studied  and  found  to  follow  a  smooth 
curve,  with  sfgnificant  rates  of  disappearance  of  de- 
feas  in  the  temperature  range  right  above  room  tem- 
perature.. The  relationship  between  this  behavior  and 
the  irreproducibility  of  data  obtained  with  irradiated 
specimens  is  discussed.   (Author) 


Structural  Metallurgy  and  Corrosion 


American  Machine  and  Foundry  Co.  ,  Alexandria,   Va. 
ULTRA- SHORT- TIME  CREEP  RUPTURE,   by  Joseph  S 
Ives,  Jr.   Rept.  for  2  Feb-31  Oct  59  on  Materials  Anal- 
ysis and  Evaluation  Techniques.   Contract  AF 
AF  33(616)5557.    May  60,   131p.   WADC  Technic/1 
rept.  59-762,  Pt.   2. 
Order  from  OTS  $2.  75  PB  161  983 
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The  short  time  creep  behavior  of  eight  structural  sheet 
materials  when  subjected  to  temperatures  up  to 
2,  000°F  was  determined  for  time  periods  of  10  seconds 
to  three  minutes.    The  test  specimens  were  preloaded 
and  subsequently  heated  to  the  desired  test  temper- 
ature within  100  milliseconds  through  capacitance  dis- 
charge.   Test  temperature  was  then  maintained  by  an 
a.c.  current.    Strain-time,   isochronous  stress -strain 
and  stress -time  curves  are  presented.    Initial  tran- 
sient behavior  due  to  thermal  expansion  is  also  re- 
ported. (Author)  (See  also  PB  161  789) 


Armour  Research  Foundation,  Chicago,  111. 
THE  DETERMINATION  OF  THE  EFFECTS  OF  ELE- 
VATED TEMPERATURES  ON  THE  STRESS  CORRO- 
SION BEHAVIOR  OF  STRUCTURAL  MATERIALS,  by 
Frank  A.  Crossley,  Carl  J.  Reichel,  and  Charles  R. 
Simcoe.    Rept.  on  Materials  Application,  Contract 
AF  33(616)6392.    May  60,  59p.  39  refs.    W ADD  Tech- 
nical rept.  60-191. 
Order  from  OTS  $1.50  PB  161  962 

The  dissolution  rates  of  anodized  oxide  films  on 
Ti-6A1-4V  alloy  were  determined  from  800°  to  lOOOOp. 
Coefficients  for  oxygen  diffusion  in  Ti-6A1-4V  alloy 
are  given  by  D,  cmVsec  «  2.  87  x  10^  exp 
(-67,  9001300/ RT).    Experiments  showed  conclusively 
that  oxide  film  protection  is  lost  by  direct  reaction  with 
chloride  salt.   Elevated-temperature  creep  testing  in 
the  presence  of  chloride  salt  was  found  to  be  detri- 
mental to  post-exposure  tensile  properties  of  the  ma- 
terials:  17-7  PH,  stainless  Type  321,  Inconel-X,  and 
B  120- VCA.    Materials  exhibiting  premature  failure 
with  greatly  reduced  ductility  in  tension  static  fatigue 
tests  at  room  temperature  in  the  presence  of  10% 
chloride  salt  aqueous  solution  were:  2024T-86  Al  alloy, 
ZK-60  Mg  alloy,  17-7  PH,  and  B  120- VCA.   The  mate- 
rails  2024T-86,  Ni-plated  17-22  AS,  17-7  PH. 
Lapelloy,  Type  321  stainless,  and  B  120- VCA  were 
tested  for  JP-4  fuel  stress-corrosion.   Except  possibly 
for  2024T-86,  no  susceptibility  was  found.   (Author) 


Ballistic  Research  Labs.,  Aberdeen  Proving  Ground, 

Md. 
SOME  MICROSCOPIC  OBSERVATIONS  OF  CRACKS 
DEVELOPED  IN  METALS  BY  VERY  INTENSE 
STRESS  WAVES,  by  G.  Moss  and  C.  M.  Glass. 
Apr  60,   19p.  4  refs.   Technical  note  no.  1312; 
AD- 237  943. 
Order  from  LC  mi$ 2.40,  ph$ 3.  30  PB  148  913 

Explosively  induced  stress  waves  were  propagated 
through  various  metals  so  that  scab  type  fractures 
resulted.   Microscopic  examinations  were  then  made 
of  the  metal  adjacent  to  the  fracture  surfaces.    In 
each  case,  the  fractures  began  at  imperfections 
within  a  thin  plate  of  metal  that  was  parallel  to  and 
included  the  observable  fracture  surface.   The  thick- 
ness and  position  of  this  plate  within  the  metal  ap- 
pears to  be  a  funaion  of  the  inclusions  present,  sub- 
boundaries  and  crystal  orientation.    It  is  concluded 
that  these  metallurgical  factors  influence  the  re- 
sponse of  metals  even  under  explosive  loading. 
(Author) 


Food  Machinery  and  Chemical  Corp.  ,  Buffalo.  N.   Y. 
EFFECT  OF  COUPLING  OF  ALUMINUM  OR  STAIN  - 
LESS  STEEL  ALLOYS  TO  ALUMINUM  ON  CORROSION 
BY  90%  HYDROGEN  PEROXIDE,  by  L.  Goldschlag. 
Final  rept.  for  1  Feb-28  Oct  58  on  Contract  NObs- 
72383.   [1958]  50p.  5  refs.   Rept.   91:49-4;  AD-212  846. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  150  293 

A  study  of  the  galvanic  corrosion  caused  by  coupling  of 
stainless  steels  to  aluminum  alloys  and  of  aluminum 
alloys  to  other  aluminum  alloys  in  90%  hydrogen  per- 
oxide containing  chloride  and  nitrate  ions  has  been  com- 
pleted.   During  a  one- month  i>eriod,  galvanic  corro- 
sion was  essentially  unnoticeable  in  solutions  contain- 
ing 0  and  3  mg/1  chloride  but  apparent  at  10  mg/1. 
Data  on  the  pronounced  effect  of  chloride,  and  of  anod- 
izing the  alununum.  and  general  data  on  chemical  cor- 
rosion of  aluminum  was  obtained.    (Author). 


Franklin  Inst.  Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
A  CINEPHOTOMICROGRAPHIC  STUDY  OF  THE 
ETCHING  OF  ZINC,  by  S.  Tint  and  V-V.  Damiano. 
Rept.  on  Contract  AF  18(600)1581.   July  60,   12p. 
4  refs.    Interim  rept.  1-A1878-8;  AFOSR-TN -60- 696. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  956 

A  device  was  constructed  to  photograph,  on  motion 
picture  film,  the  continuous  formation  of  etch  pat- 
terns on  zinc  monocrystals.   This  apparatus  consists 
of  :  (1)  a  transparent  cell  to  hold  sample  and  etchant; 
(2)  a  microscope  with  vertical  illuminator;  and  (3)  a 
motion  picture  camera  driven  by  an  electric  motor. 
Several  sequences  of  these  pictures  are  reproduced, 
showing  looplike  patterns  similar  in  appearance  to  the 
Frank- Read  dislocation  source.   (Author) 


Franklin  Inst.   Labs,  for  Research  and  Development, 

Philadelphia,  Pa. 
DISLOCATIONS  AND  IMPURITY  BOUNDARIES  IN 
ZINC  CRYSTALS  GROWN  FROM  THE  MELT,  by 
V.   V.   Damiano  and  S.   Tint.    Rept.  on  Contract 
AF  18(600)1581.   July  60,   15p.   10  refs.  Interim 
rept.   I-A1878-9;  AFOSR-TN-60-697. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  127 

Using  etch  pit  techniques,  the  arrangement  of  disloca- 
tions in  cadmium  doped  high  purity  zinc  crystals  grown 
from  the  melt  was  investigated.    Crystals  which  exhibit 
a  cellular  segregation  structure  at  a  decanted  interface 
were  progr«sively  polished  and  etched  to  a  depth  of 
several  millimeters  behind  the  interface.    The  location 
of  the  etch  pits  at  microsegregation  and  their  arrange- 
ment into  networks  is  in  agreement  with  Tiller's 
hypothesis  that  dislocations  are  introduced  during  so- 
lidification to  accommodate  the  lattice  strain  induced 
by  the  inhomogeneous  distribution  of  imparities.    Net- 
works form  when  the  dislocations  are  set  free  after 
homogenization  occurs  behind  the  solid-liquid  inter- 
face.   The  dislocations  then  become  arranged  in  walls 
perpendicular  to  the  slip  plane  by  climbing  away  from 
the  impurity  boundaries.    This  secondary  substructure 
fully  developed  3  mm  behind  the  solid- liquid  interface 
increases  in  size  as  the  crystal  continues  to  grow  and 
the  dislocations  climb  and  glide.    (Author) 
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Franklin  Inst.   Labs,  for  Rfesearch  and  Development, 

Philadelphia,   Pa. 
PROPERTIES  OF  ZONE  REFINED  TITANIUM. 
PART  II.  by  G.   Spangler  and  M.   Herman,   Repc.  on 
Contract  AF  18(600)1581.    July  60.  38p.  22  refs. 
Interim  rept.    I-AI878-7;  APOSR-TN-60-695. 
Order  from  LC  mi$3.  00.  ph56.  30  PB  150  126 

The  recrystallization  characteristics,  grain  growth 
kinetics,   residual  resistivity   ratio  and  mechanical  de- 
formation characteristics  or  zone  refined  titanium  are 
presented  and  discussed.    Bcjth  the  ultimate  purification 
and  the  redistribution  of  impjurities  in  the  zone  refined 
material  have  been  evaluate^  in  terms  of  these  opera- 
tional parameters.    Observations  are  presented  and 
discussed  on  the  effect  of  purity  and  grain  size  on  the 
tendency  for  discontinuous  pjastic  flow  at  4.  2^. 
(Author) 


General  Electric  Co.  ,   Eveiidale,  Ohio. 
GAS  ATMOSPHERE  EFFECTS  ON  MATERIALS,  by 
R.  A.   Baughman.   Rept.  for  Apr  58 -Apr  60  on  Aircraft 
Fuels,  Contract  AF  33(616)5)67.    May  60,  232p. 
11  refs.   WADC  Technical  rept,   59-511. 
Order  from  OTS  $3.  50  PB  161  980 

Effects  of  a  special  water  sa:urated  gas  atmosphere 
on  the  properties  of  structurnl  materials  was  studied 
at  elevated  and  low  temperatjres.    Parent  material  as 
well  as  welded  and  brazed  joints  were  subjected  to 
tensile,  impact  and  strain  aaing  tests.    Fundamental 
mechanism  and  coating  studv  was  accomplished  on 
Inco  702,  which  had  proved  the  most  sensitive  to  the 
gas  environment.    This  report  includes  all  data  ob- 
tained and  detailed  discussion  erf  results.    The  high 
temperature  rupture  strengtlk  of  each  alloy  studied  was 
shown  to  be  reduced  below  tne  corresponding  air  at- 
mosphere s<rength  by  the  spicial  gas.    Low  tempera- 
ture properties  were  shown  ijo  be  independent  of  the 
environmental  effects  studied.    The  basic  mechanism 
effecting  the  high  temperatuile  properties  has  not  been 
clearly  determined.    (Author  > 


lames  Forrestal  Research  Center,  Princeton,  N.  J. 
OXIDATION  OF  METALS  AND  ALLOYS,  by 
C.  E.  BirchenalL    Final  rept)  for  1  Jan  59-30  June 60 
on  Contract  AF  49(638)533.    1960,   19p.   AFOSR-TR- 
60-96. 
Order  from  LC  miJ2.  40,  ph|3.  30  PB  150  138 

This  project  has  contributed  :o  the  following  subjects: 
(1)  the  establishment  of  an  unusual  variation  in  self- 
diffusion  coefficient  in.  alpha  iron  in  the  temperature 
range  containing  the  Curie  point;  (2)  effects  of  disorder 
on  thermodynamic  properties  in  manganous  oxide  and 
on  diffusion  in  ferrous  sulfidf ;  (3)  the  mechanism  and 
kinetics  of  oxidation  of  iron- chromium  alloys  contain- 
ing Lq>  to  ten  percent  chromium;  (4)  the  mechanism  of 
sulfidation  of  iron;  (5)  equilihria  in  the  chromium- 
sulfur  system;  (6)  the  effectsiof  interstitial  sites,  in 
which  ions  are  nearly  as  stable  as  in  lattice  sites,  on 
the  frequency  factor  in  the  rate  equation  for  diffusion; 
(7)  self- diffusion  of  iron  in  sttinel  fer^-ites  of  several 
compositions;  and  (8)  self- diffusion  in  delta- iron. 


Metals  and  Ceramics  Lab.  ,  Wright  Air  Development 

Div.  ,   Wright -Patter son  AFB,  Ohio. 
ELEVATED  TEMPERATURE  DYNAMIC  MODULI 
OF  VANADIUM  TITANIUM  AND  V-Ti  ALLOYS,  by 
W.  H.  Hill  and  B.  A.  Wilcox    Rept.  for  Oct  59-Apr  60 
oh  Metallic  Materials.  May  60,   I6p.  9  refs.   WADD 
Technical  rept.  60-245. 
Order  from  OTS  %0.  50  PB  171  014 

The  dynamic  moduli  of  calcium  -  reduced  vanadium,  high 
grade  aluminothermic  vanadium,   iodide  titanium  and 
Ti-75A  alloy  were  determined  oyer  the  temperature 
range  R.  T.  to  1250*^.    In  addition*;  elevated  tempera- 
ture dynamic  modulus  data  were  obtained  for  five  V-Ti 
alloys,   having  nominal  compositions  of  V-8Ti,   V-17Ti, 
V-25Ti,  V-32Ti,  and  V-48Ti.    The  decrease  in  modulus 
of  vanadium  with  increasing  temperature  was  found  to 
be  relatively  small  as  compared  to  iodide Ti  and  Ti- 75 A. 
Solid  solution  additions  of  Ti  were  observed  to  lower  the 
modulus  of  V  over  the  entire  temperature  range  studied, 
but  the  additions  did  not  affect  the  slope  of  the  modulus 
versus  temperature  curve.    An  empirical  correlation 
relating  modulus  to  density,  absolute  melting  point,  and 
atomic  weight  was  successfully  applied  to  vanadium  and 
V-Ti  alloys,   such  that  good  agreement  was  realized  be- 
tween the  ratios  of  Ey/Ealloy  (calculated)  and 
Ey/Ealloy  (measured).    (Autnor) 


Metals  and  Ceramics  Lab.  ,   Wright  Air  Development 

DIv. ,   Wright- Patterson  AFB,  Ohio. 
STRESS  CORROSION  OF  NOTCHED  AND  UNNOTCHED 
AM -350  ALLOY,   by  Robert  T.  ,Ault.    Rept.  for  Sep- 
Dec  59  on  Materials  Analysis  and  Evaluation  Techniques. 
May  60,   14p.  3  refs.   WADD  Technical  note  60-95. 
Order  from  OTS  $0.  50  PB  161  998 

One  of  the  precipitation  hardness  stainless  steel  alloys 
(AM-350)  was  tested  for  stress  corrosion  susceptability   , 
in  the  notched  and  unnotched  condition.    A  3  1/2%  so- 
dium chloride  solution  was  used.    With  the  specimen 
stressed  to  60%  of  the  0.  2%  offset  Y.  S. ,   it  was  found 
that  all  al  the  unnotched  specimens  had  failed  within 
150  hours  and  none  of  the  notched  sp)ecimens  had  failed 
after  800  hours.    It  was  concluded  that  stress-raisers 
such  as  mechanically  induced  notches  do  not  have  an 
appreciable  effect  on  the  susceptability  of  an  alloy  to 
stress  corrosion  cracking  (SCC).    Rather  the  more  im- 
portant factor  is  local  surface  defects  or  inhomogenei- 
tles  in  the  material.    It  was  also  found  that  concentra- 
tion cell  corrosion  may  be  an  important  consideration 
for  the  AM-350  allov.  (Author) 


Naval  Engineering  Experiment  Station,  Annapolis, 

Md. 
EVALUATION  OF  TITANIUM  AS  A  SALT  WATER 
PIPING  MATERIAL,   by  Frank  Sutton.    15  Sep  58,   12p. 
9  refs.   Evaluation  rept.  9100371>,  AD-212  792. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  563 

An  experimental  salt  water  piping  system  to  evaluate 
titanium  for  piping  applications  operated  for  39 
months  at  a  water  velocity  of  20  ft/sec.    The  titanium 
pipe  and  fittings  exhibited  complete  resistance  to  salt 
water  corrosion  and  erosion,' 
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New  York  U.   Coll.  of  Engineering,  N.  Y. 
FURTHER  STUDIES  ON  ACTIVE -EUTECTOID  fc's 

ALLOYS  OF  TITANIUM,  by  R.  F.  Bunshah,  D.  Oster-I 
berg  and  others.    Rept.  for  15  Apr  58-30  Sep  59  on 
Metallic  Materials,  Contract  AF  33(616)5655.    May  60, 
80p.  26  refs.    WADD  Technical  rept.  60-95. 
Order  from  OTS  $2.00,  PB  161  964 

This  report  covers  work  on  active  eutectoid  titanium- 
copper  alloys  in  which  the  decomposition  of  the  beta 
phase  to  alpha  plus  compound  occurs  rapidly.   The 
current  program  is  divided  into  two  parts.    Part  Ideals 
with  the  prop)ertie8  of  active  eutectoid  alloys.    The 
effect  of  stepwise  additions  of  Al  and/or  Zr  to  binary 
Ti-5Cu,  Ti-6Cu,  Ti-6Ni,  Ti-2Ni-2Cu  and  Ti-4Ni-2Cu 
alloys  on  the  tensile  strength  at  room  and  elevated 
temperatures,  creep- rupture  pjroperties  and  thermal 
stability  under  stress  were  studied.    Several  alloys 
exhibited  outstanding  short  time  tensile  strengths  up  to 
1200°F  much  superior  to  the  best  competition.   The 
creep-rupture  properties  were  correspondingly  good. 
These  alloys  which  exhibited  highest  strengths  also    ■ 
showed  instability.    Stability  could  be  restored 
partially  by  some  sacrifices  in  strength.   (Author) 


Physical  Science  Lab. ,  Ordnance  Tank-Automotive 

Command,  Center  Line,  Mich. 
VACUUM  DEPOSITION  OF  CORROSION  RESISTANT 
TITANIUM  COATINGS,  by  David  K.  Wilburn  and 
Charles  W.  Horn.    Rept.  on  Contract  DA  20-089- 
ORD-39246.    Feb  60,  57p.  23  refs.    Rept.  no.  RR-12. 
Order  from  LC  mi$3.60,  ph$9.30  PB  149  809 

A  process  has  been  developed  for  the  production  of 
vacuum  metallized  coatings  of  titanium  for  application 
on  ferrous  basis  metals.    Conditions  of  surface  prepa- 
ration, degassing  of  basis  metal  and  the  vaporization 
of  the  titanium  are  discussed  in  detail.   Metallized 
titanium  coatings  are  examined  by  spectrographic  and 
X-ray  diffraction  techniques.   An  important  phase  of 
the  titanium  metallization  process  is  the  diffusion 
treatment  of  the  coating  which  produces  adhesion  and 
reduces  porosity.    Laboratory  samples  metallized  in 
accordance  with  this  procedure  satisfaaorily  pass  the 
200  hour  salt-iog  corrosion  test  and  exhibit  excellent 
adhesion  and  uniformity.   (Author) 


Rock  Island  Arsenal  Lab. ,   111. 
EFFECTS  OF  VARIATIONS  IN  SILICON  AND 
MANGANESE  ON  THE  AS- CAST  PROPERTIES  OF 
NODULAR  CAST  IRONS,   by  P.   E.  Goettsch. 
17  Feb  60,    17p.    Rept.   no.   60-406;  AD- 234  987. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  342 

Silicon  levels  ranging  from  2.  4  to  3.  5%  with  manga- 
nese levels  of  0.  2  to  2.  0%  were  used  in  a  series  of 
sixteen  separate  heats  of  nodular  cast  iron  in  order 
to  study  the  effects  of  various  corifcent  rat  ions  of  these 
elements  on  as -cast  microstructure  and  tensile  prop- 
erties.   Increases  of  manganese  at  ary  level  of  silicon 
increased  the  ratio  of  pearlite  to  ferrite,   raised  the 
yield  strength,  and  lowered  ductility.    The  mechanical 
property  requirements  for  Classes  3,  4,  and  5  of 
nodular  iron  Specification  MIL-I- 11466  were  obtained 
in  the  as-cast  condition.    As-cast  ductility  was 
severely  impaire<d  when  additive  silicon-manganese 
totals  exceeded^4.  0%    (Author) 


NUCLEAR  PHYSICS  AND 
NUCLEAR  CHEMISTRY 


Aerojet- General  Nucleonics,   San  Ramon,  Calif. 
STANDARDIZATION  OF  FABRICATION  TECHNIQUES 
(THRESHOLD  FOILS)  by  I.   E.   Lamb  and  R.   R.   Tsuki- 
mura.    Rept.  for  Jan  58-22  Sep  59  on  Nuclear  Instru- 
mentation,  Contract  AF  33(600)35917.  May  60,   lOlp. 
4  refs.   WADC  Technical  rept.   59-607. 
Order  from  OTS  $2.  50  PB  161  982 

The  techniques  used  to  develop  and  standardize  a 
series  of  neutron  detection  foils  for  measurement  of 
nfeutron  spectra  are  described.    The  series  includes 
gold  and  cobalt  foils,  and  plutonium-239,   uranium-238, 
and  sulfur  threshold  foils.    A  method  of  calibrating  the 
foils  with  a  low-flux  research  reactor  is  discussed. 
The  instrumentation  required  to  obtain  data  from  the 
foils  is  presented,   together  with  the  neutron  intensities 
that  may  be  explored  with  these  detectors.  (Author) 


Chicago  U. ,  111. 
RADIOLYSIS  OF  METHANOL  ADSORBED  IN  SYN- 
THETIC ZEOLITE -ENERGY  TRANSFER  EFFECT^ 
by  Weldon  G.  Brown  and  Helen  E.  Krizek.   Repjt.  for 
Aug-Dec  59  on  Contract  AF  33(616)3875.  June  60,   I6p. 
10  refs.  WADD  Technical  note  60-28. 
Order  from  OTS  $0,  50  PB  161  953 

Samples  of  Linde  Type  5A  Synthetic  Zeolite,  containing 
methanol  at  loadings  from  2  to  23%,  have  been  sub- 
jected to  Co-60  gamma  irradiation.    Analytical  data 
are  given  for  the  major  products,  hydrogen,  formal- 
dehyde and  ethylene  glycol.    The  data  from  these  ex- 
periments, which  were  of  a  preliminary  nature,  are 
not  sufficiently  reliable  to  establish  a  significant  dif- 
ference with  respect  to  product  distribution  as  com- 
pared with  the  radiolysis  of  pure  methanol.    The  yields 
indicate  that  a  substantial  fraction  of  the  increase  in 
total  energy  absorption" due  to  the  zeolite  is  utilized  in 
product  formation.    The  results,   with  respect  to  effect 
of  adsorbent  on  yields,  are  generally  similar  to  those 
previously  reported  by  Caffrey  and  Allen  for  pentane 
on  silica  gel.    Under  the  assumption  that  similar 
mechanisiys  operate  with  efficiencies  comparable  with 
the  liquid  state,  estimates  can  be  made  of  the  energy 
transfer  efficiency.    These  range  from  10  to  65%  over 
the  range  of  methanol  concentrations  employed  and 
are  approximately  linear  with  resp>ect  to  methanol  con- 
centration up  to  saturaticxi.    Reference  is  made  to 
some  potential  practical  applications  of  the  energy 
transfer  effect.   (Author) 
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"  Palmer  Physical  Lab. ,  Princeton  U. ,  N.  J. 
COMPARISON  OF  THE  STRANGE  PARTICLE  PRO- 
DUCTION IN  CLOUD  CHAMBERS  WITH  THE  OB- 
SERVATIONS OF  DECAY  v-RAYS  NEAR  INTERNAL 
COSMOTRON  TARGETS,   by  Theodore  Bowen.    Tech- 
nical rept.  no.   24  on  Cosmic  Ray  and  Elementary 
Particle  Group,  Contract  Nonr- 1858(06).  25  June  59, 
33p.   11  refs.  AD-217  593. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  147  610 

A  detailed  comparison  is  presented  of  strange  particle 
production  in  cloud  chambers  with  the  observations  of 


,  J 


decay  y-rays  near  internal  cosmotron  targets.    The  y- 
rays  were  counted  in  a  known  geometry;  the  threshold 
of  the  Y  counter  was  low  enough  ('^10  Mev)  so  that  the 
detection  efficiency  was  essentially  constant  independ- 
ent of  y-ray  energy.    For  each  of  the  35  A°'8  and 
20  e9  's  observed  in  the  cloud  chambers,  the  prob- 
ability of  counting  a  y-ray  was  calculated  for  several 
target-to-occulter  distances.    Since  the  cloud  chamber 
events  were  also  used  to  determine  production  cross - 
sections,  the  total  path  length  of  material  traversed 
by  protons  was  determined  far  each  plate  material. 
The  absolute  comparison  of  numbers  of  y-counts  from 
C,   Fe  (Cu)  and  Pb,  and  the  relative  comparison  c* 
the  shapes  of  the  decay  curves  suppon  a  consistent 
interpretation,  making  use  at  currently  accepted 
values  of  lifetimes  and  decay  branching  ratios.    Since 
the  production  angular  distril>utions  and  the  y -counts 
vs  distance  decay  curves  are  very  similar  for  A°'s 
and  9  "^  's,  the  y- counting  results  cannot  directly 
reveal  the  relative  contributions  from  A°  's  and  6^  's. 
The  low  upper  limits  on  total  production  cross  sections 
for  strange  particles  from  p-p  collisions,  in  combina- 
tion with  the  high  IC*  yields  observed  by  others,  seem 
to  indicate  that  the  matrix  element  is  not  constant,  but 
favors  K  mesons  with  low  cms  momentum. 
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Pacult^  des  Sciences,  Orsay  (France). 
A  MODEL  FOR  THE  CALCULATION  OF  THE  OPTI- 
CAL POTENTIAL  IN  SOME  FINITE  NUCLEI,  by 
Bw  Jancovlci.    Technical  note  no.  20  on  Contract 
AF  61(052)173.    [1960]  27p.   \3  refs.  AFOSR- 
TN-60-941. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  150  352 

"the  Imaginary  part  of  the  optical  potential  Is  computed 
in  second  order  in  an  harmoi^ic  oscillator  shell  model 
for  He^,  O^",  Ca^;  finite  nucleus  shell  model  wave 
functions  are  consistently  used.    The  results  show  a 
good  agreement  with  those  ai  the  Thomas -Fermi  ap- 
proximation, providing  a  check  for  the  validity  of  the 
latter.   A  stronger  absorption  in  the  surface  is  pre- 
dicted; this  effect  is  therefore  not  a  spurious  effect  of 
the  Thomas -Fermi  approxiniation.    (Author) 


I 


Johns  Hopkins  U. ,  Baltimoije,  Md. 
THE  MASS  OF  THE  SIGMA^PLUS  HYPERON,  by 
H.  F.  Perry  and  A.  Pevsner,    Rept.  on  Contract 
AF  18(603)143.    June  60,   17pf  7  refs.  AFOSR-TN- 
60-530;  AD-239  905. 
Order  from  LC  mi  $2.  40, 


ph^.  30 


PB  149  358 


The  stars  produced  by  K-minus  mesons  stopping  in 
nuclear  emulsion  were  investigated  to  find  examples 
of  the  decay  at  rest  of  C "''—^p  •*■  w°.    Fourteen  exam- 
ples of  this  decay  were  obtained.    The  mean  weighted 
range  of  the  proton,  corrected  to  the  range  in  emul- 
sion of  standard  density,  is  1(»76.  3  ±  7.  7  microns. 
This  corresponds  to  a  kinetic  energy  of  18.  «5  Mev. 
The  mass  of  the  Sigma-plus  hyperon  was  found  to  be 
1189.  41  ±  0.  54  Mev.  (Author) 


Maryland  U.  ,  College  Park. 
CAPTURE  OF  K   -MESONS  FROM  HIGH  S- ORBIT ALS 
IN  HELIUM,  by  T.  B.   Day  and  G.   A.   Snow.    Rept.  on 
Contract  AF  49<638)24.  June  60,   8p.    17  refs.   Physics 
Dept.  Technical  rept.  no.   181;  (AFOSR)  TN -60-761. 
Order  from  LCml$  1.80,  ph$  1.80  PB  149  331 


Maryland  U. ,  College  Park. 
K -MESON  CAPTURE  BY  HELIUM,  by  T.  B.   Day. 
Rept.  on  Contract  AF  49(638)24.  July  ^.   26p.  25  refs. 
Dept.  of  Physics  Technical  rept.  no.    183;  [AFOSR) 
TN-60-819. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  150  106 

Some  atomic  and  molecular  processes  which  occur 
when  K~-me8ons  stop  and  are  captured  in  liquid 
helium  are  investigated.    It  is  shown  that  while  the 
K~-me8on  is  in  its  initially  highly-excited  atomic 
states,  S -state  capture  is  predominant.  (Author) 


Maryland  U.  ,  College  Park. 
(£,°.  AO)  RELATIVE  PARITY  AND  THE  DALITZ  DE- 
CAY OF  THE£  o  HYPERON,  by  J.   Sucher  and 
G.   A.   Snow.   Rept  on  Contract  AF  49(638)24.   July  60, 
7p.  5  refs.   Dept  of  Physics  Technical  rept.   no.  -188; 
[AFOSR]  TN-60-853. 
Order  from  LC  nii$I.  80,  ph$l.  80  PB  150  110 


Stanford  Research  Inst. ,  Menlo  Park,  Calif. 
RESEARCH  ON  COLUSION  PROCESSES  OF  ELEC- 
TRONS AND  ATOMS,  by  James  R.  Peterson,  Otto  Heinz, 
and  Charles  J.  Cook.  Annual  rept.  on  Contract  Nonr- 
2588(00).  31  July  59.  43p.  17  refs.  SRI  Project  no. 
SU-2557;  AD- 226  525. 
Order  from  LC  mi$3. 30.  ph$7. 80  PB  149  727 

An  apparatus  for  use  in  experimental  studies  of  low- 
energy  particle  impact  phenomena  is  described:  in- 
vestigation of  collisions  between  electrons  and  ionized 
or  neutral  atoms  or  molecules  will  employ  crossed- 
beam  techniques  ,  using  modulated  beams  and  phase- 
sensitive  detection.  The  approach  represents  a  de- 
parture from  conventional  atomic  beam  methods  in  that 
the  atoms  are  obtained  from  a  fast  ion  beam  rather  than 
from  a  thermal  source.  An  analysis  of  the  application 
of  the  method  to  the  determination  of  electron-atom 
ionization  cross  sections  demonstrates  the  feasibility  of 
the  method .  (Author) 


Instruments  and  Installations 


Airborne  Instruments  Lab.  [Mineola,  N.  Y.  ] 
MICROWAVE  GAMMA- RAY  ION  CHAMBER,   by  Conald 
A.   Brown,  Karl  A.   Speh,  and  Jesse  J.   Taub.   Rept.   for 
May  58->4ov  59  on  Materials  Analysis  and  Evaluation 
Techniques,  Contract  AF  33(616)5758.  May  60.  70p. 
7  refs.  WADD  Technical  rept.  60-98. 
Order  from  OTS  $  1.  75  PB  161  986 

A  microwave  gamma- ray  ion  chamber  and  its  associ- 
ated equipment  has  been  developed  that  is  capable  of 
measuring  gamma  radiation  in  the  range  from  10°  to 
10^0  ergs  per  gm-hr  (carbon).    This  equipment  oj)er- 
ates  at  a  microwave  frequency  of  about  9  kmc  and 
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measures  radiation  by  using  the  changes  in  the  reflec- 
tion coefficient  looking  into  a  gas-filled  niicrowave  re- 
sonant cavity  caused  by  ionization  of  the  gas  due  to 
radiation.    Data  on  gas  conductivity  and  resonant  fre-. 
quency  shift  have  been  taken  for  different  gas  mixtures 
(Author). 


Frankford  Arsenal,  Philadelphia,  Pa. 
A  VARIABLE  SENSITIVITY  GAS  THERMOMETER  FOR 
USE  AT  LOW  TEMPERATURES,  by  F.   Rothwarf  and 
J.  Steinberg.   Sep  59,   13p.   7  refs.  Memo.   rept.   no. 
M60-1-7;  AD-229  586. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  150  306 

A  variable  sensitivity  gas  thermometer  is  described 
which  is  designed  for  use  in  low  temf>erature  experi- 
ments in  the  difficult  region  between  liquid  helium  and 
room  temperatures.    The  device  makes  use  of  the  high 
sensitivity,  dP/d T.  that  can  be  achieved  by  having  the 
volume  of  gas  which  remains  at  room  temperature  con 
siderably  larger  than  that  of  the  thermometer  bulb 
proper.    The  theoretical  analysis  is  presented,  from 
which  design  criteria  are  obtained  for  various  sensi-  • 
tivities  and  temperature  ranges.    It  is  further  shown 
that  higher  sensitivities  can  be  achieved  for  a  given 
thermometer  by  charging  the  system  with  the  bulb  at 
low  temperatures  while  the  dead  space  is  kept  at  room 
temperature.    Corrections  for  the  various  errors  that 
arise  in  constant  volume  gas  thermometers  are  dis- 
^ cussed.    It  is  found  that  by  increasing  the  dead  space 
as  the  temperature  is  lowered,  a  fairly  constant  accu- 
racy can  be  maintained  over  the  range  from  300°  K  to 
4.  2°  K.    (Author). 


Lockheed  Aircraft  Corp.  ,   Sunnyvale,  Calif. 
FEASIBILITY  OF  A   RADIATION  DETECTION  SYS- 
TEM FOR  SPACE  TRAVEL.   Rept.  on  Contract 
AF  29(600)2049.   July  60,  50p.    17  refs.   LMSD-703014; 
AFMDC-TR-60-15. 
Order  from  LC  mi$3.  30,   ph$7.  80  PB   150  050 

Preliminary  design  criteria  are  presented  for  a  system 
of  instruments  for  the  measurement  of  the  species,   in- 
tensities,  and  energies  of  space  radiation  which  may 
be  expected  on  the  basis  of  current  understanding  of 
radiation  phenomena  in  space. 


Naval  Civil  Engineering  Lab.,  Port  Hueneme,  Calif. 
RADIATION  SLIDE  RULE  FOR  ATOMIC  FALLOUT 
PROBLEMS,  by  J.  C.  LeDoux.    Final  rept.  24  May  60, 
24p.  5  refs.   Technical  rept.  083. 
Order  from  LC  n»i$2.70,  ph$4.80  PB  148  660 

The  theory,  construction,  and  use  of  a  circular  slide 
rule  is  presented.    It  is  designed  to  solve  passive- 
defense  residual-radiation  problems.   The  rule  is 
based  on  the  t  "1-2  jaw  erf  radioactive  decay  and  can 
solve  an  infinite  number  of  problems  without  recourse 
to  tables,  construction,  or  graphic  plots.    Several 
typical  problems  arc  worked  with  the  slide  rule  to 
demonstrate  it.   ^Author) 


Nuclear  Engineering  and  Power 


A Ico  Products,  Inc.,  Schenectady,  N.  Y. 
HAZARDS  AND  MISSILE  SURVEY  OF  NUCLEAR 
REACTOR  VAPOR  CONTAINMENT  FOR  SM-2,  by 
H.  F.  Van  Kessel,    Rept.  on  Contract  DA  44-009-eng- 
3506.    [1958]  172p.  548  refs.   APAE  no.  45. 
Order  from  LC  mi$8.10,  ph$27.30  PB  150  551 

This  repwrt  released  for  sale  to  the  public  11  Oct  60. 


Behavioral  Sciences  Lab. ,  Wright  Air  Development 

Div.,  Wright -Patterson  AFB,  Ohio. 
TASK  PERFORMANCE  WITH  THE  CRL  MODEL  8 
MASTER-SLAVE  MANIPULATOR  AS  A  FUNCTION  OF 
OBJECT  SIZE,   ANGLE,    AND  HEIGHT  OF  DISPLAY, 
by  D.  Frederick  Baker.    Rept.  on  Human  Factors  in 
Advanced  Flight.   May  60.  20p.   13  refs.    WADD  Tech- 
nical rept.  60-167. 
Order  from  OTS  $0.50  PB  171  013 

This  experiment  was  undertaken  to  investigate  criteria 
for  design  of  equipment  to  be  handled  and  tasks  to  be 
performed  with  remote -handling  equipment.   Three 
variables  in  remote-handling  task  performance  were 
studied:   size  of  object  handled,  height,  and  angle  of  dis- 
play.  A  CRL  Model  8  Master -Slave  Manipulator  was 
used  for  a  performance  task  in  which  subjects  removed 
three  sizes  of  hexagonal  nuts  from  a  display  panel  pre- 
sented at  three  different  heights  and  five  different 
angles.   Task  performance  times  were  analyzed  in  re- 
lation to  joint  range  limitations  of  shoulder,  elbow, 
forearm  and  wrist  movements.    Within  the  limits  of 
this  study,  the  size  of  the  object  to  be  handled  remotely 
has  little  effect  on  performance.   Change  in  angle  of 
display  brings  about  significant  differences  in  perform- 
ance time.    Performance  time  tends  to  improve  as 
angle  moves  from  horizontal  to  vertical  at  the  upper 
height;  and  from  vertical  to  horizontal  at  the  lower 
height.   (Author) 


Johns  Hopkins  U.  ,  Baltimore,  Md. 
A  DETERMINATION  OF  BACKGROUND  RADIATION 
AND  THE  EFFECT  OF  SHIELDING,  byH.  F.  Perry 
and  A.  Pevsner.    Rept.  on  Contract  AF  18(603)143. 
June.60,   12p.   3  refs.    AFOSR-TN-60-548. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  360 

An  investigation  of  the  background  radiation,  in  par- 
ticular that  due  to  "slow  electrons,  "  was  undertaken  to 
determine  the  rate  of  contamination  of  undeveloped 
nuclear  emulsions.    Unshielded  emulsions  were  found 
to  pick  up  4  X  10^  tracks/cm-^/ day  in  the  35-200  kev 
energy  range.    In  a  specially  constructed  iron  safe  the 
background  was  reduced  and  emulsions  picked  up  only 
.  09  X  10^  tracks/cm3/day.    Under  the  shielded  condi- 
tions, the  latent  images  faded  at  a  faster  rate  than  the 
background  was  acquired.    (Author) 

Martin  Co.  [Baltimore,  Md.  ] 
A  BORON  DETERMINATION  FOR  THE  APPR-1.    Rept. 
on  Contract  DA  44 -009 -eng- 3318.    25  May  59,  37p. 
MND-E-1718-1;  AD-217  691. 
Order  frc»n  LC  mi$3.  00,  ph$6.  30  PB  150  550 

This  report  released  for  sale  to  the  public  13-Oci  60. 


765 


An  investigation  was  made  of  tpe  problem  of  B  loss  de- 
termination resulting  from  thej  fabrication  of  stainless 
steel  -  UO2  dispersion -type  fujel  elements  for  the  Army 
Packaged  Power  Reactor  (APPH-l)  in  which  B  is  em- 
ployed as  a  burnable  poison.    Comparisons  were  made 
between  the  results  of  analyses  of  fuel  elements  by  the 
Martin  Company,  Oak  Ridge  Nbtional  Laboratory,  and 
the  Lucius  Pitkin  Company-    Radiographs  showed  no 
deteaable  reaaivity  difference  between  two  sets  of 
APPR-1  fuel  plates  which  were  fabricated  at  ORNL. 
Based  on  reactivity  measurements  and  compared  with 
the  Martin  APPR-1  mockup,  thje  amount  of  B  in  an 
average  l8-plate  APPR-1  element  composed  of  ORNL 
plates  IS  71%  of  the  design  amount  for  a  B  loss  of  29%. 
Chemical  analysis  of  fabricated  fuel  plates  by  ORNL 
and  Martin  Nuclear  showed  an  average  B  loss  per  plate 
of  22.4%  for  100% design  B  loafling'or  25. 9% for  103.  5% 
of  design  B  loading. 


Nuclear  Reactions 


Institute  of  Mathematical  Sciences ,  New  York  U 

N.  Y. 
UPPER  BOUNDS  ON  ELECTPJON- ATOMIC  HYDRO- 
GEN SCATTERING   LENGTHi,   by  Leonard  Rosen- 
berg, Larry  Spruch.  and  Thomas  F.  OMalley.    Rept. 
on  Contracts  AF  19(604)4555  ^nd  DA  30-069-ORD- 
2581.   Feb  60,  27p.  65  refs  .    Research  rept.  no. 
CX-46;  AFCRC-TN-60-249;  AD-235  367. 
Order  from  LC  mi$2.70.  phJt.BO         PB  148  986 


Recently  developed  variationa 
mining  upper  bounds  on  scatte 
to  singlet  and  triplet  scattenrg 
trons  by  atomic  hydrogen.  Tie 
not  only  rigorous  but  are  in  fact 
therefore  somewhat  better  th4n 
tained  by  variational  methods 


Sarah  Mellon  Scaife  Radiatic^n  Lab. ,   U.  of  Pittsburgh 

Pa. 
ANGULAR  CORRELATION  SlTUDY 
Mg24  (d,p  v)Mg25  STRIPPING 
TEST  OF  THE  DISTORTED 
Joseph  Pourcher  Martin.    Doctoral 
rept.   no.   1  on  Precision  Scatt 
cles.  Contract  Nonr-624(10). 
AD-227  922. 
Order  from  LC  mi$3.  90,  ph$ 


Angular  correlations  between 


techniques  for  deter- 
ring lengths  are  applied 
of  zero  energy  elec- 
results  obtained  are 
somewhat  lower  and 
those  previously  ob- 


OF  THE 
REACTION  AS  A 
WAVE  THEORY,  by  • 

1  thesis.    Technical 
ring  of  Nuclear  Parti- 
Oct  59,  66p.   27  refs. 


te 


0.80 


PB  149  936 


protons  from  the 


Mg24(d.  p)Mg25  reaction  leaditig  to  the  3.  40  Mev  ex- 
cited-state of  Mg"^^  and  the  resulting  de-excitation 
gamma  rays  were  investigated  to  test  the  validity  of 
the  distorted  wave  stripping  theory.    A  natural  mag- 
nesium target  was  bombardec  by  15  Mev  deuterons  anc 
proton-gamma  coincidences  v  ere  counted  using  scin- 
tillation detectors  in  conjunciiDn  with  conventional  fast- 
slow  coincidence  circuitry.    '  he  correlations  were 
studied  at  laboratory  proton  scattering  angles  of  15° 
and  450.  each  in  two  mutually  perpendicular  planes: 
the  reaction  plane  and  the  plaie  perpendicular  to  it 
containing  the  deuteron  axis.    The  angular  distribution 
of  protons  from  the  same  level  was  measured  and 
fitted  by  a  Butler  stripping  curve  with  In  =  1  and 
To*  S.Ofermis.  (Author) 


Vienna  U.  (Austria). 
THE  TWO-BODY  PROBLEM  IN  THE  EXTREME 
RELATIVISTIC  LIMIT,  by  W.  Thirring  and 
K    Baumann.  Scientific  note  no.   5  on  Contract 
AF  61(052)265.    10  June  60,  9p.    14  refs.   AFOSR-TN- 
60-942. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  150  353 


Radioactivity 


Army  Engineer  Research  and  Development  Labs  . , 

Fort  Belvoir,  Va . 
A  STUDY  OF  THE  ENGINEERING  ASPECTS  OF 
EXPEDIENT  GAMMA- SHIELDING  MATERIALS,  by 
Cluey  D.  Hargrove  and  Allen  F.  Grum.    Rept.  for 
1  Feb-1  June  59.   7  Apr  60,  69p.  6  refs.  Technical 
rept.  1622-TR.    AD-238  440. 
Order  from  LC  mi$3.90,  ph$10.80       PB   149  317 

The  purposes  of  the  tests  covered  in  this  repon  were 
(I)  to  determine  attenuation  (absorption)  coefficients 
and  (2)  to  determine  dose  rates  as  a  function  of  shield 
thickness  for  10  shielding  materials  that  can  be  found 
in  the  field,  such  as  water,  rock.  dirt,  or  wood. 
Measurements  were  made  with  a  sodium  iodide, 
thallium-activated  crystal  and  a  128-channel  pulse 
height  analyzer.   Point  sources  were  used  for  the 
attenuation  coefficient  measurements  and  12- inch- 
diameter  uniformly  distributed  sources  for  the  dose 
rate  measurements.  The  repjort  concludes  that: 

(a)  It  is  uneconomical  to  try  for  a  "good"  gradation 
of  rock  when  using  rock  as  an  expedient  shield  be- 
because  the  differences  in  density  between  a  good  and 
poor  gradation  in  most  cases  would  be  only  10  to  20 
percent.  In  rare  cases  where  the  good  gradation  has 
a  density  appreciably  greater  than  the  poor  gradation. 
It  would  be  worthwhile  to  achieve  a. good  gradation, 

(b)  any  effort  spent  on  compacting  soil  in  an  expedient 
shield  would  be  effon  well  spent;  (c)  sand  should  be 
used  in  its  driest  natural  state  for  effective  gamma 
attenuation;  and  (d)  the  curves  as  presented  by  WKNL 
may  be  uncohservative  for  some  applications  . 
(Author) 


Army  Rocket  and  Guided  Missile  Agency,  Redstone 

Arsenal,  Ala. 
THE  DISINTEGRATION  OF  Ba^^^   by  J.   Richard 
Haskins.    1  Aug  59,   44p.   21  refs.    ARGMA  TR- 
1C32R;  AD-220  888. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  094 

The  energies  of  the  high  energy  gamma  rays  in  the  de- 
cay of  Ba*-^^  were  measured  and  found  to  be:   8101  10, 
925  ±  10  and  1050  +  15  Kev.    The  existence  of  a  405 
Kev.  gamma  ray  in  coincidence  with  the  214  Kev. 
gamma  ray  was  confirmeji.    It  was  determined  that 
<here  are  two  gamma  rays  with  energies  of  approxi- 
mately 250  Kev. ,  one  in  coincidence  with  the  122  Kev. 
gamma  ray  and  the  other  in  coincidence  with  the  372 
Kev.  gamma  ray.    The  496  Kev.  -122  Kev.  cascade 
was  investigated.    The  K  conversion  coefficient  for  the 
496  Kev.  gamma  ray  was  determined  to  be  (10.  5  1  l.Q 
x  10-^.    The  gamma-gamma  angular  correlation  was 
found  to  be  isotropic  with  both  liquid  and  metallic  bar- 
ium sources.    The  K/L  conversion  ratio  for  the 
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122  Kev.  gamma  ray  was  determined  to  be  2.  7  ;+  0.  5. 
These  results  are  consistent  with  a  3/2  (MI)  I/2(E2) 
5/2  cascade  or  a  3/2  (MI  +  E2)  5/2  (Ml  +   E2)  5/2 
cascade  with  certain  possible  mixing  ratios.    Addi- 
tional experiments  are  proposed,  the  results  of  which 
should  make  a  decision  between  these  two  cases  possi- 
ble. (Author) 


Army  Signal  Research  and  Development  Lab. , 

Fort  Monmouth ,  N  .  J . 
PLOTTING  SCALE  ML-556(XE- 1)/UM,  by  Bruce  F  . 
Watson.    I  Aug  59.  26p.  2  refs.  USASRDL  Technical 
rept.  2059;  AD- 226  417. 
Order  from  LC  mi$2.70.  ph$4.80         PB  147  824 

Plotting  Scale  ML-556(XE- 1)/UM  is  designed  to  speed 
and  simplify  the  construction  of  the  fallout  wind  plot 
for  the  Army  method  of  fallout  prediction.   The  fallout 
wind  plot  is  a  configuration  through  means  of  which 
the  location  of  close-in  fallout  can  be  predicted  by 
considering  the  vertical  and  horizontal  velocities  of 
fallout  particles .   The  plotting  scale  is  develop)ed  to 
fulfill  the  requirement  for  a  convenient  method  of 
accounting  for  the  changing  rates  of  descent  and  hori- 
zontal displacements  of  fallout  particles  as  they  move 
through  the  atmosphere. 


Convair,  Fort  Worth,  Tex. 
AIR  AND  CONCRETE  SCATTERING  OF  GAMMA 
RAYS,  bv  M.  B.  Wells.    Rept.  on  Contract 
AF  33(600)32054.    20  Mar  59,   107p.  13  refs.    ANP 
doc.  no.  NARF-59-11T;  MR-N-229. 
Order  from  LC  mi$5.70,  ph$l6.80  PB  150  674 

This  report  released  for  sale  to  the  public  12  Oct  60. 

This  report  describes  a  Monte  Carlo  tnethod  of  com- 
puting the  angular  distribution  and  energy  spectrum  of 
gamma  rays  scattered  in  air  and  ground.   The  devel- 
opment of  the  integrals  representing  the  contribution 
of  each  order  of  scattering  to  the  total  scattered  flux, 
and  the  application  of  random  sampling  methods  to  the 
evaluation  of  these  integrals,  are  outlined  in  detail. 
Calculation  of  the  flux  arising  from  pair -production 
interactions  is  also  described.    Results  obtained  in  a 
parameter  study  for  a  source -detector  height  of  12.5 
feet  above  a  concrete  slab  are  presented  in  both 
graphical  and  tabular  form  for  various  source  ener- 
gies and  separation  distances.   (Author) 


Defense  Atomic  Support  Agency,  Washington,  D.  C. 
RADIOACTIVE  FALLOUT  FROM  NUCLEAR  EX- 
PLOSIONS','by  Edward  N.  Parker.    I  Aug  60,  32p. 
DASA-1188. 
Order  from  OTS  $1.00  PB  161  970 

This  report  is  a  r.on-technical  description  of  Fallout 
from  Nuclear  Explosions.   The  mechanisms  of  local 
and  world-wide  fallout  are  described.   The  relative 
imoortance  of  local  fallout  in  a  nuclear  war  is  dis- 
cussed.  The  effeas  upon  man  of  world-wide  fallout 
from  past  nuclear  testing  is  discussed.    It  is  pointed 
out  that  doses  to  man  from  testing  have  been  quite 
small  when  compared  to  the  natural  radiation 
background.  *"( Author) 


Diamond  Ordnance  Fuze  Labs.  .  Washington.  D.  C. 
PROBABILITY  DISTRIBUTIONS  USING  A  COUNTING 
SYSTEM  WITH  A  FINITE  RESOLVING  TIME,  by 
Arthur  Hausncr.   15  Aug  60,   13p.   3  refs.   Technical 
rept.   TR-853. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  149  294 

Analysis  is  made  of  the  probability   distributions  of  a 
counting  system  that  requires  two  particles  to  be  sep- 
arated by  a  time, 7".  for  both  to  be  counted.    If  a  radio- 
active source  emits  particles  that  satisfy  a  Poisson 
distribution  and  an  average  of  ■*'  particles  per  unit  time 
arrive  at  the  counter,   then  counting  for  a  period,   T, 
results  in  a  non- Poisson  distribution  of  counts  as  a 
result  of  the  dead  time,  r'.    The  distribution  of  counts 
is  slightly  skewed  to  the  right,  but  for  sufficiently 
large  T,  the  skewness  diminishes  and  the  distribution 
approaches  a  normal  one.    Exact  computations  with 
the  IBM  704  digital  computer  are  in  good  agreement 
with  results  given. 


Illinois  U. ,  Urbana. 
m6sSBAUER  EFFECT:   RECOILLESS  EMISSION  AND 
ABSORFHON  OF  GAMMA   RAYS;  CONFERENCE 
HELD  JUNE  6-7,   1960,  AT  UNIVERSITY  OF 
ILLINOIS,  by  Hans  Frauenfelder  and  Harry  Lustig. 
Rept.  on  Contract  AF  18(603)49.  [1960]  79p.  52  refs. 
[AFOSR]  TN-60-698;  AD-240  109. 
Order  from  LC  mi$4.50,  ph$12.30       PB  149  301 

Contents:  Session  I:  Theory,  isotopes,  experimental; 
Session  II:   Relativity,  nuclear  applications  ,  chemical 
shifts,  line  width;  Session  III:  Internal  fields  ,  impuri- 
ties, resonance  experiments  and  ultrasonics  ,  Raleigh 
scattering  and  Varia. 


Institute  of  Engineering  Research,  U.  of  California; 

Berkeley. 
COMPUTED  EFFECTS  OF  THE  INTERIOR  WALLS 
OF  A  HOUSE  ON  THE  GAMMA  RADIATION  IN- 
TENSITY FROM  A  GROUND  SOURCE  FIELD,  by 
C.  Schlegel.    Rept.  on  Civil  Defense  Research  Proj- 
ect, Contract  CD-SR-58-40.    2  Feb  59,   14p.  3  refs. 
Series  no.  2,  issue  no.  10. 
Order  from  LC  ml$ 2.40,  ph$ 3.  30  PB  149  920 

A  point-to-point  computation  method  is  used  to  deter- 
mine intensity  levels  and  intensity  patterns  within  a 
test  house.   The  investigations  show  that  interior 
walls  should  be  considered  in  a  sofihisticated  deter- 
mination of  intensity  level  and  intensity  pattern. 
(Author) 

Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
COMPUTED  EFFECTS  OF  THE   ROOF   PITCH  AND 
THE  CEILINGS  OF  HOUSES  ON  THE  GAMMA 
RADIATION  INTENSITY  FROM  A   ROOF  SOURCE 
FIELD,  by  C.  Schlegel.    Rept.  on  Civil  Defense  Re- 
search Project,  Contract  CD-SR-58-40.    2  Feb  59, 
26p.  3  refs.    Series  no.  2,  issue  no.  9. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  919 

A  point-to-point  computational  method  for  simulating 
a  roof  source  field  is  used  to  study  the  shielding 
effects  of  roofs  and  ceilings.   A  method  for  represent- 
ing a  pitched  roof  by  an  equivalent  flat  roof  is  devel- 
oped for  one  case.   (Author) 
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Institute  o€  Engineering  Research,   (J.  of 

California,  Berkeley. 
A  COMPUTER  PROGRAM  Ft) 
GAMMA   RADIATION  INTE>  SITY 
^on  Civil  Defense  Research  Poj 

5-40.  2  Feb  59,   Up.  Serie 
Order  from  LX  mi $2.  40,  ph  kJ 
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A  program  is  described  whi 
from  a  set  of  isotropic  point 
tropic  point  detectors  in  the 
parallelepiped  shields.  A  n 
tions  are  available.    (Author 


calculates  the  intensity 
sources  at  a  set  of  iso- 
jresence  of  a  set  of 

ber  of  optional  varia- 


UTl 


Institute  of  Engineering  R 

Berkeley. 
COMPUTER   PROGRAM  FOR 
DETERMINING  PROBABILITr 
DOSE  AND  INTENSITY  OBTIA 
CARLO  CALCULATION,  by 
Civil  Defense  Research  Proj 
58-40.    2  Feb  59,  37p.   Seriefc 
Order  from  LC  mi$3.  00,  ph!  6 


6!  earch,  U.  of  California, 


RANKING  VALUES  AND 
FREQUENCIES  OF 
IN  ED  FROM  A  MONTE 
R.   C.  Grassi.    Rept.   on 
Contract  CD-SR- 
no.  2,  issue  no.   3. 
.30  PB  149  913 


<ct 


A  program  has  been  deveIop<d 
values  of  dose  after  an  infinii  e 
of  intensity  one  hour  foUowin; 
tion  (monitoring  point).    Each 
tensity  calculated  represents 
a  Monte  Carlo  iteration.    In  idd 
calculate  the  number  of  valuqs 
respectively,  for  each  throw 
above  a  specified  level  of  raJiat 
procedure  uses  a  modificatioi 
reported  for  plotting  iso-intei 
tqurs  resulting  from  the  effe: 
(Author) 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
FALLOUT  PREDICTION:   A 
MINISTIC  METHOD,  by  D.  ( 
Civil  Defense  Research  Proj< 
58-40.    1  Dec  59,  23p.  5  refs  . 
no.  27. 
Order  from  LC  mi$2.70,  phS4.80 


po 


Many  deterministic  fallout 
dieted  contamination  as  an  i 
rounding  the  contaminated 
equivalent  to  an  integral  over 
cloud.    Precalculated  scatter 
the  cloud  as  an  array  of  dots 
this  integral  to  a  simple 
described  in  detail.    (Author) 


Institute  ^of  Engineering  Reajearch,  U.  of  California, 

Berkeley. 
GAMMA  RAY  ABSORPTION 
STRUCTURAL  MATERIALS, 
on  Civil  Defense  Research  Proj 
58-40.    2  Feb  50,  8p.  3  refs. 
no.  8. 
Order  frqm  LC  mi$1.80,  ph$tl.80 


Linear  absorption  coefficient 
members  are  tabulated.   The 


R  CALCULATING 

by  A.   Ruyle.   Rept. 

ect.  Contract  CD-SR- 
no.  2,  issue  no.  7. 

30  PB  149  917 


which  will  give  ranked 
time  and  ranked  values 
burst  for  a  given  loca- 
value  of  dose  and/ or  in- 
the  fallout  received  from 
ition,   the  program  will 
of  dose  and  intensity, 
or  iteration,  which  are 
ion.    The  computing 
of  a  program  previously 
sity  and  iso-dose  cen- 
ts Tof  radioactive  fallout. 


SIMPLIFIED  DETER - 
Kleinecke.    Rept.  on 
,  Contract  CD'SR- 

.    Series  no.  2,  issue 


<ct 


PB  149  932 


made  Is  express  the  pre- 
n:egral  over  an  area  sur- 
nt.    This  integral  is 
a  region  in  the  fallout 
diagrams  representing 
reduce  the  evaluation  of 
proc}ess.    An  example  is 


:OEFFICIENTS  FOR 
by  P.  R.  Werling.    Rept. 
ect.  Contract  CD-SR- 
Series  no.   2,  issue 

PB  149  918 


II  for  usual  structural 
members  are  assumed 


Institute  of  Engineeting  Research,  U.  of  California, 

Berkeley. 
THE  INFLUENCE  OF  A  FIRE-INDUCED  CONVEC- 
TION COLUMN  ON  RADIOLOGICAL  FALLOUT 
PATTERNS,  by  A.  BroidoandA.  W.  McMasters. 
Rept.  on  Civil  Defense  Research  Project,  Contract 
CD-SR-58-40.    2  Feb  59,  49p.   10  refs.    Series  no.  2, 
issue  no.   13.  « 

Order  from  LC  mi$3.  30.  ph$7.80  PB  149  923 

Since  no  nuclear  devices  have  been  detonated  by  the 
United  States  under  conditions  leading  to  both  mass 
fires  and  radiological  fallout,  a  theoretical  and  small- 
scale  experimental  study  was  undertaken  to  see  if  fire- 
induced  convection  columns  could  significantly  effect 
fallout  jjatterns.    Experiments  were  conducted  in  a 
6-  by  6-foot  low-velocity  wind  tunnel  using  full-scale 
fallout  simulants.    Values  of  characteristic  parame- 
ters of  fallout  patterns  were  compared  for  experi- 
ments conducted  with  and  without  fire,  all  other  fac- 
tors being  held  constant.    As  predicted  by  theory,  a 
fire  upwind  of  the  region  of  deposition  introduced  a 
further  downwind  movement  and  lateral  dispersion  of 
the  fallout.    In  a  few  experiments  in  which  the  fire  was 
located  at  the  edge  of  the  no-fire  pattern,  air  flow  into 
the  convection  column  shifted  the  pattern  pjeak  upwind. 
These  results  suggest  quite  strongly  that  effects  which 
can  markedly  alter  civil  defense  planning  will  be  found 
for  large-scale  fires.    Since  this  effect  can  be  signifi- 
cantly influenced  by  the  air  flow  into  and  around  the 
column,  open  air  experiments  on  a  larger  scale  should 
be  performed  so  that  such  flow  will  not  be  affected  by 
tunnel  walls  and  ceiling.    (Author) 


to  be  approximated  by  homogeneous  slabs.   (Author) 
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Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
A  MACHINE  PROGRAM  FOR  PARTICLE  POSITION 
VARIANCES  AND  COVARIANCES,  by  C.  L.  Bisson. 
Rept.  on  Civil  Defense  Research  Project,  Contract 
CD-SR-58-40.    7  Apr  59,   22p.  3  refs.    Series  no.  2, 
issue  no.  21 . 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  928 

This  report  gives  an  IBM  704  digital  computer  pro- 
gram for  calculating  the  variances  and  covariances  of 
the  coordinates  of  the  positions  of  fallout  particles  or 
discs  of  fallout  particles  when  they  reach  the  ground. 
(Author) 


Institute  of  Engineering  Research,   U.  of  California, 

Berkeley. 
ON  EVALUATING  CERTAIN  INTEGRALS  APPEAR- 
ING IN  THE  PROBABILISTIC  MODEL  DESCRIBING 
THE  RADIATION  INTENSITIES  OF  FALLOUT,  by 
A.  Grasselli,   Rept.  on  Civil  Defense  Research 
Project,  Contract  CD-SR-58-40.   2  Feb  59,   13p. 
2  refs.   Series  no  2,  issue  no.    11. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  921 

This  report  describes  in  detail  the  method  of  compu- 
tation <rf  certain  integrals  that  appear  in  the  mathe- 
matical model  of  radiation  intensities  of  fallout  from 
a  nucHsar  detonation. 
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Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
AN  EXTRAPOLATION  FROM  FISSION  PRODUCT 
SPECTRA  TO  FALLOUT  SPECTRA,  by  I.  R.  Jones. 
Rept.  on  Civil  Defense  Research  Project,  Contract 
CD-SR-58-40.    1  June  59,   I5p.  7  refs.    Series  no.  -2, 
issue  no.  23. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  929 

Using  unclassified  sources  of  information  an  estimate 
is  made  of  the  neutron -induced  gamma  ray  activity 
accompanying  fission.   This  is  combined  with  availa- 
ble information  on  the  gamma  ray  activity  of  fission 
products  to  provide  an  estimate  of  the  gamma  ray 
spectra  of  fallout.   (Author) 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
GAMMA  SHIELDING  EXPERIMENTS.  byD.  Doughty, 
1.  Jones  and  H.  Shaked.  Progress  rept.  on  Civil 
Defense  Research  Project,  Contract  CD-SR-58-40. 
2  Feb  59,  21p.  Series  no.  2,   issue  no.  6. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  916 

A  series  of  preliminary  experiments  have  been  per- 
formed to  determine  the  lateral  extent  of  a  shield  which 
is  equivalent  to  a  shield  of  infinite  lateral  extent. 
(Author) 


Institute  of  Engineering  Research,  U.  erf  California, 

Berkeley. 
PARTICLE  FALL  RATE  CALCULATION,  by 
M.  L.Katz  and  R.R.  Read.    Rept.  on  Civil  Defense 
Research  Project,  Contract  CD-SR-58-40.    15  Apr  59, 
17p.   12  refs.    Series  no.  2,  issue  no.  12. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  922 

An  examination  is  made  of  the  present  methods  of 
calculating  fall  rates  for  irregularly  shaped  particles 
and  it  is  pointed  out  that  the  present  methods  are  not 
reliable.   Brief  mention  is  made  of  planned  experi- 
mental work  to  rectify  this  situation.   (Author) 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
A  PROBABIUSTIC  BASIS  FOR  DESCRIBING  THE 
RADIATION  INTENSITIES  OF  FALLOUT,  by  Robert 
R.  Read  and  Ronald  W.  Shepherd.    Rept.  on  Civil  De- 
fense Research  Project,  Contract  CD-SR-58-40. 
7  Apr  59,  55p.  16  refs.   Series  no.  2,  issue  no.  20. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  149  927 

The  report  contains  the  application  of  statistical 
regression  techniques  to  the  problem  of  finding  mini- 
mum variance  linear  estimators  for  positions  of  de- 
posited fallout  particles  given  some  meteorological 
information  in  the  form  of  hodographs.    It  is  indicated 
how  these  methods  can  be  integrated  with  stabihzed 
cloud  models  to  obtain  probabilistic  fallout  models. 
The  mathematical  problems  that  arise  when  converting 
particle  position  estimators  into  radiation  intensity 
estimators  are  exhibited  for  purposes  of  presenting 
the  meanings  of  certain  simplifying  assumptions  that 
are  often  made.   Methods  for  calculating  variances 
and  covariances  of  radiation  intensity  residuals  from 
the  estimated  values  are  presented.   A  formula  for 
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the  joint  probability  density  function  of  distances  of 
deposited  cloud  slice  centers  from  a  particular  point 
is  derived,  under  the  assumption  that  wind  velocities 
form  a  Gaussian  process.   (Author) 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
A  PROGRAM  FOR  COMPUTING  RADIATION  FLUX 
FROM  A  UNIFORM  FIELD,  by  H.  L.  Dachslager. 
Rept.  on  Civil  Defense  Research  Project,  Contract 
CD-SR-58-40.    2  Feb  59,  5p.   Series  no.  2,  issue 
no.  4. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  149  914' 

A  program  is  described  which  computes  the  radiation 
flux  from  an  infinite  uniform  plane  contaminated  out- 
side a  circle.   A  number  of  cases  can  be  handled 
simultaneously.   (Author) 


Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
THE  SAMPLE  SURVEY  OF  SHELTEFT  AREAS,  by 
D.  W.  Barker  and  D.  J.  Sundblom.    Progress  rept.  on 
Civil  Defense  Research  Project,  Contract  CD-SR- 
58-40.   2  Feb  59,  41p.  12  refs.    Series  no.  2.  issue 
no.  15. 
Order  from  LC  mi$3. 30,  ph$7. 80  PB  149  925 

A  pilot  study  for  the  proposed  sample  survey  has  been 
completed.    Before  the  survey  is  completed  it  will  be 
necessary  io  obtain  engineering  approximations  to 
structural  characteristics  and  to  revise  the  statistical 
design.    An  appendix  discusses  the  statistical  prob- 
lem in  detail.   (Author) 


Institute  of  Engineering  Research,   U.  of 

California,  Berkeley. 
A  SIMPLIFIED  TIME -DEPENDENT  GAMMA- RAY 
SPECTRUM  FOR  FALLOUT,  by  D.  J.  Doughty  and 
D.  C.  Kleinecke.   Rept.  on  Civil  Defense  Research 
Project,  Contract  CR-SR-58-40.   15  Aug  59,  26p. 
7  refs.   Series  no.  2,   issue  no.  26. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  931 

The  gamma  radiation  emitted  by  fallout  is  a  mixture 
of  hundreds  of  different  photon  energies  whose  rela- 
tive importance  changes  through  time.    It  Is  desirable 
to  apprdkimate  this  spectrum  by  a  simpler  spectrum 
involving  fewer  photon  energies.    A  simplified  spec- 
trum with  four  photon  energies,  vMich  closely  ap- 
proximates more  detailed  spectra,  is  proposed  and 
illustrated.    (Author) 

Institute  of  Engineering  Research,  U.  of  California, 

Berkeley. 
STABLE  CLOUD  MODELS  FOR  FALLOUT  PREDIC- 
TION, by  M.  L.  Katz  and  D.  C.  Kleinecke.    Rept.  on 
Civil  Defense  Research  Project,  Contract  CD-SR- 
58-40.    15  Feb  59,  20p.  8  refs.    Series  no.  2,  issue 
no.  18. 
Order  from  LC  mi$2.40,  ph$3.30  PB  149  926 

This  report  presents  the  most  general  formulation  <rf 
stable  cloud  models.   It  is  shown  how  to  speciahze 
this  general  formulation  to  obtain  a  version  erf  the 
cloud  which  can  be  used  in  studying  actual  events. 
(Author) 


Institute  of  Engineering  Research,  U.  at  California, 

Berkeley. 
A  STATISTICAL  APPROACH 
FALLOUT  SHELTER  AREAS 
COUNTY,  by  D.  J.  Sundblom. 
Research  Project,  Contract  CD 
9p.  Series  no.  2,  issue  no.  5 
Order  from  LCmi$I.80,  ph$   .  80  PB  149  915 


ITO  A  SURVEY  OF 
IN  CONTRA  COSTA 
Rept.  on  Civil  Defense 
-SR -58-40.    2  Feb  59, 


A  possible  sampling  survey  ol 
Costa  County  is  described.   Tne 
be  used  to  check  the  proposed 


shelter  areas  in  Contra 

same  methods  might 
OCra^  survey.   (Author) 


SLATING  TO  LOCAL 
OF  WATER  SUPPLIES, 


Institute  of  Engineering  Res^rch,  U.  of  California, 

Berkeley. 
SUMMARY  OF  PROBLEMS  R 
FALLOUT  CONTAMINATION 
by  M.  B.  Hawkins.    Progress  rept.  on  Civil  Defense 
Research  Project,  Contract  CD- SR- 58- 40.    24  Feb  59, 
7^.  67  refs.    Series  no.  2,   issue  no.   14. 
Order  from  LC  miH  50,  ph$i2.  30  PB  149  924 


Institute  of  Engineering  Res^ch,  U.  of 

California,  Berkeley. 
VERTICAL  AIR  FLOW  AND  FALLOUT,  by  Arnold 
Court.  Rept.  on  Civ  1  Defense  Research  Project,  Con- 
tract CD-SR-58-40.   1  June  60^   13p.   17  refs.   Series 
no.  2,  issue  no.  29. 
Order  from  LC  mi$2.  40,  ph$^.  30  PB  149  933 

Techniques  for  the  prediction  lof  radiological  fallout 
patterns  usually  ignore  the  eflects  of  the  vertical  com- 
ponent d  winds.    The  purposeicf  this  study  is  to  de- 
termine the  magnitude  of  such!  vertical  motions  and 
estimate  the  consequences  of  rieglecting  them  in  civil 
defense  problems.    Using  datai  computed  daily  by  the 
Joint  Numerical  Weather  Prediction  Unit  of  the 
National  Meteorological  Centejr,  this  study  has  deter- 
mined that  the  monthly  average  of  the  vertical  air 
movement  at  600  mb  (in  the  muddle  of  the  troposphere) 
is  about  0.  5  cm/sec  over  continental  areas  of  the 
Northern  Hemisphere;  the  standard  deviation  is 
roughly  the  same  magnitude.    Averages  computed 
separately  for  the  00  and  12  QMT  observations  show 
good  agreement  in  the  various!  months,  and  change 
slowly  from  month  to  month  d|iring  the  six  months, 
December  1958  through  May  J959,  that  are  analyzed. 
The  analysis  tends  to  support  |the  assumption  that 
average  vertical  wind  motions!  as  described  by  the 
available  data  may  be  neglect^  for  civil  defense 
purposes.    (Author) 


Naval  Radiological  Defense  ^^b.  ,  San  Francisco, 

Calif. 
THE  CONDENSATION  OF  RUttlDIUM  VAPOR  ONTO 
HOT  OXIDE  SURFACES,  by  C,   E.   Adams.   7  Aug  59. 
3lp.  26  refs.   Research  and  development  technical 
rept.   USNRDL-TR-355;  AD- 226  430. 
Order  from  LC  miJ3.  00,  ph$4-  30  PB  150  303 

By  use  of  an  atomic  beam  techtiique,  an  investigation 
was  made  of  the  condensability  of  vaporized  rubidium 
in  a  slightly  oxidizing  atmospnere  upon  the  surfaces  of 
different  oxides  at  varying  temperatures.    It  was  found 
that  rubidium  vapor  was  effectively  condensed  at  high 
temperatures  upon  oxides  witH  which  rubidium  oxide 


could  form  thermally  stable  complex  compounds. 
Rubidium  vapor  was  not  condensed  at  high  tempera- 
tures upon  oxides  with  which  rubidium  oxide  does  not 
form  stable  complex  compounds.    A  method  of  pre- 
dicting the  relative  tendency  for  rubidium  oxide  to  form 
complexes  with  a  series  of  different  oxides  was  de- 
vised.   (Author). 


Naval  Radiological  Defense  Lab.  ,  San  Francisco, 

Calif. 
DLATOMITE  FILTER,  TEST  TO  DETERMINE  FEA- 
SIBILITY OF  USE  IN  REMOVING  Y^l  FROM  FRESH 
WATER,  by  M.  M   Bigger  and  A.   J.  Hodges,  Jr. 
Memo.   rept.   17  Aug  50.  declassified.  lOp. 
AD-229(OE). 
Order  from  LC  mi$l.  80.  ph$l.  80  PB  149  982 

The  test  indicates  that  flocculation  may  be  expected  to 
remove  Y^^  or  similar  fission  products  from  fresh 
water  with  a  factor  of  approximately  100.    Diatomite 
filtration  was  less  effective,  with  a  factor  of  approxi- 
mately 8.    The  flocculation  results  are  in  agreement 
with  small-scale  laboratory  tests. 


Naval  Research  Lab. ,  Washington,  D.  C. 
ATMOSPHERIC  RADIOACTIVITY  IN  SOUTH  AMERICA 
AND  ANTARCTICA,  by  L.  B.  Lockhart,  Jr.    15  Aug  60, 
lOp.  8  refs.   NRL  rept.  5526. 
Order  from  LC  mi$l .  80,  ph$l .  80  PB  148  664 

Information  on  the  concentratiort  of  the  major  natural 
radioactive  species  and  of  gross  fission  product  P  activ- 
ity in  the  ground- level  air  at  several  sites  in  South 
America  and  Antarctica  is  reported.   These  data  have 
been  obtained  through  a  cooperative  program  between 
the  U.  S.  Naval  Research  Laboratory  and  groups  at  the 
various  collecting  sites  utilizing  equipment  designed  and 
supplied  by  NRL.    Fission  products  have  been  found  to 
be  a  minor  contributor  to  the  radioactivity  of  the  air  in 
the  Southern  Hemisphere  except  that  in  the  antarctic 
region  (and  presumably  at  some  island  sites)  it  assumes 
relatively  more  importance  because  of  the  low  concen- 
trations of  natural  activity  there.    Seasonal  variations  in 
one  or  more  of  the  radioactive  components  of  the  atmos- 
phere are  evident  at  each  erf  the  various  sites.  (Author) 


Naval  Research  Lab. ,  Washington,  D.  C. 
FISSION  PRODUCT  RADIOACTIVITY  IN  THE  AIR 
ALONG  THE  80th  MERIDIAN  (WEST)  DURING  1959, 
by  L.  B.  Lockhart,  Jr. ,  R.  L.  Panerson,  Jr.  and  others. 
15  Aug  60,   19p.  11  refs.    NRL  rept.  5528. 
Order  from  LC  miJ2.40,  ph$3.30  PB  148  665 

The  program  of  measurement  of  the  fission  product  con- 
centration in  the  air  at  ground  level  at  sites  along  the 
SOth  meridian  was  continued  during  1959.    During  this 
period  no  fresh  nuclear  debris  was  added  to  the  atmos- 
phere, with  the  result  that  seasonal  changes  in  deposi- 
tion rates  from  stratospheric  sources  were  more  appar- 
ent.  The  radioactivity  levels  in  the  Northern  Hemis- 
phere reached  the  hi^est  average  during  the  operation 
of  this  network  (started  May  1956)  in  the  spring  of  1959. 
Radiochemical  analyses  indicated  that  the  bulk  of  this 
debris  was  introduced  into  the  stratosphere  during  the 
October  1958  series  of  high-yield  nuclear  tests  held  in 
the  arctic  region  at  the  Soviet  Union.   There  has  been 
obtained  evidence  of  a  definite  seasonal  dependence  for 
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stratospheric  deposition  with  debris  in  the  arctic 
stratosphere  being  mor^  strongly  influenced  than  that  in 
the  tropic  stratosphere.    No  such  definite  conclusions 
can  be  made  from  radioactivity  collected  in  the  Southern 
Hemisphere.   Evidence  indicates  that  mixing  of  the 
stratospheric  sources  in  the  Northern  Hemisphere  was 
not  complete  by  the  end  of  1959;  and  though  radioactivity 
levels  in  the  two  hemispheres  were  approaching  unity 
during  the  fall  of  1959,  the  isotopic  composition  erf  the 
collections  indicated  the  average  age  of  the  debris  in 
the  Southern  Hemisphere  to  be  much  greater.   (Author) 


North  Carolina  State  Coll. ,  Raleigh. 
THEORETICAL  EVALUATION  OF  THE  VARIANCE 
FOR  THE  STATISnCAL  CORRELATION  METHOD 
FOR  MEASURING  DAUGHTER  HALF -LIVES  IN  THE 
10-4  -   10-1  SECOND  RANGE.    PART  I,    by  Robert  P. 
Kennel  (Master's  thesis)  Wesley  O.  Doggett,  and 
Linus  K.Han.   Technical  rept.  no.  2  on  Contract 
DA  01-009-ORD-820.   July  60,  75p.  8  refs.    OOR 
rept.  no.  2543.  2-P. 
Order  from  LC  mi$4.50,  ph$12.30  PB  150  401 

A  time  correlation  method  proposed  by  Petrc/ff  and 
Doggett  ("Application  of  a  statistical  correiation  func- 
tion for  detefmining  daughter  half-lives  in  the  range 
10-1  -  10-4  second."  Rev.  Sci.  Instr.,/Vol.  27, 
No.  10,  838,  October,  1956.)  for  investigating  two 
connected  nuclear  disintegrations  was  ^tudied.   The 
method  permits  determination  of  half- lives  in  the 
10-4  -  10"  1  second  range  for  daughters  \f\  equilibrium 
with  long  lived  parents  without  the  count  irate  restric- 
tions imposed  on  the  usual  delayed  coincidence  method 
by  the  occurrence  of  accidental  coincidences.   The 
variance  and  fractional  standard  deviation  of  the 
correlation  measurement  are  theoretically  evaluated 
for  a  radioactive  source  cascade  with  negligible 
background  and  constant  source  strength,  and  the 
variance  is  determine"  '  for  background  activity  with 
no  cascade  present,   (/.jthor) 


^jace  Tech.  Labs  . ,  Inc  .  .  Los  Angeles  ,  Calif. 
EFFECTS  OF  NUCLEAR  RADIATION  ON  SOME 
COMMON  MATERIALS  AND  ELECTRONICS  COM- 
PONENTS, by  Newell  Hart  Smith.   4  Feb  58.  27p. 
18  refs.  Rept.  GM-TR-0165-00358. 
Order  from  LC  mi$2.70,  ph$4.80         PB  148  960 

This  report  has  been  written  to  provide  guidance  for 
those  doing  preliminary  design  of  equipment  to  be  ex- 
posed to  nuclear  radiation.  It  is  based  upon  a  review 
of  many  of  the  documents  from  the  extensive  litera- 
ture on  radiation  damage,  and  presents  information 
from  the  literature  concerning  radiation  damage  to  a 
few  common  materials  and  to  typical  electronic  equip 
ment.  In  addition,  an  example  illustrating  the  way  in 
which  this  information  may  be  useful  for  sp>acevehi<;le 
design  is  also  given. 


PERSONNEL  SUPPLIES  AND 
PERSONAL  EQUIPMENT 


Aerospjace  Medical  Div. ,  Wright  Air  Developxnent 

Div.,  Wright-Patterson  AFB,  Ohio. 
EFFECTIVE  DEAD  SPACE  IN  THE  MA-3  HELMET, 
by  Elizabeth  Conifort.   Repjt.  on  Pressure  Suits  and 
Accessories.   May  60,  8p.  3  refs.   WADD  Technical 
rept.  60-362. 
Order  from  OTS  $0.50  PB  171  018 

TTie  respiratory  respwnse  of  a  group  of  subjects  wearing 
the  MA-3  full-head  helmet  was  compared  with  the  re- 
spxxise  to  known  dead  space  volumes.   Comparison  of 
these  data  showed  that  the  average  effective  dead  space 
or  volume  of  rebreathed  air  was  app«roximately  235  cc. 
when  the  MA-3  helmet  was  supplied  with  oxygen  at  3  to 
4  inches  of  water  pwsitive  pjressure  from  a  standard 
pjressure  suit  regulator.   The  concentration  of  inspjired 
CO2  was  calculated  to  be  0.  8  percent.  (Author) 


Quartermaster  Research  and  Engineering  Center, 

Natick,  Mass. 
VENTILATION  OF  INSULATED  BOOTS,  by 
A.  H.   Woodcock  and  R.   L.  Pratt.    June  60,  lOp.   1  ref. 
Technical  rept.   EP-135. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  150  119 

An  investigation  has  been  made  of  the  quantity  of  air 
which  must  be  pump>ed  into  the  insulated  boot  toevapx)- 
rate  the  sweat  secreted  by  the  foot  in  a  warm  environ- 
ment.   At  an  ambient  temperature  of  8CPF  an  unventi- 
lated  boot  accumulated  ap)proximately  44  gm  of  sweat 
in  2  hours.    In  a  ventilated  boot,  ventilation  rates  as 
high  as  20  liters  f>er  minute  failed  to  evapwrate  this 
moisture  and  left  an  accumulation  of  at  least  10  gm  of 
sweat  within  the  boot.    Complete  change  of  air  within 
the  boot  at  each  step  at  normal  walking  rate  would  pro- 
duce a  ventilation  rate  of  considerably  less  than  20 
liters  jjer  minute.    At  a  lower  ambient  tempjerature  "1 
(67°F)  sweat  secretion  was  somewhat  less,  but  the 
cooler  ambient  air  which  was  suf)plied  was  less  effi- 
cient in  removing  moisture,   so  thiat  the  net  accumula- 
tion was  almost  the  same  as  at  the  higher  temperature. 
(Author) 


PHYSICS 

Physical  Research  Lab. ,  Space  Tech.  Labs.,  Inc., 

Los  Angeles,  Calif. 
CURRENT  INDUCED  SWITCHING  OF  SUPERCON- 
'DUCTIVE  thin  films,  by  Frederick  W.  Schmidhn 
and  Arthur  J.  Learn.   Eugene  C.  Crittenden,  Jr.  and 
John  N.  Coojjer  (Naval  Postgraduate  School). 
15  June  60,  30p.  4  refs.   STL/TR-60-0000-NR165. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  042 

Currents  required  to  cause  superconducting  to  normal 
transitions  df  thin  films  have  been  measured  as  a 
function  of  tempjerature  for  various  widths  and  thick- 
nesses.   Normal  to  superconducting  transition  times 
for  the  same  films  have  also  been  measured  as  a 
function  of  the  magnitude  of  drive  current.    In  spite  of 
the  lack  of  a  satisfactory  theoretical  model  for  the 
initiation  of  the  transition,  the  bulk  of  the  results  can 
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be  understood  in  terms  of  temperature  changes  in  the 
film,  as  governed  by  factor^  limiting  the  flow  erf  heat 
(generated  subsequent  to  the  initial  transition)  into 
the  substrate  and  liquid  helium  bath.   (Author) 


Acoust  cs 


Ant i- Submarine  Warfare  Lab.  ,  Naval  Air  {Develop- 
ment Center,  Johnsville,  Pa. 
INSTRUMENTATION  AND  TECHNIQUES  FOR  AIR- 
CRAFT USE  IN  ACOUSTIC  RESEARCH  AND  IN 
OCEANOGRAPHIC  SURVEY^,  by  J.   J.  Coop.    Techni- 
cal note.    28  July  59,   19p.   Rjept.   no.  NADC- AW-N5914. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  158 
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Since  70  percent  of  the  eartH's  surface  is  covered  with 
water,  neither  the  sonar  conditions  nor  their  varia- 
tions with  time  are  known  ini  most  areas  of  the  world. 
The  seasonal  trend  is  known  in  many  areas,  but  be- 
cause of  meteorological  factors  and  ocean  currents 
prediction  of  the  sonar  conditions  for  a  given  day  are 
often  inaccurate.    It  is  proposed  that  by  use  of  aircraft 
the  acoustic  condition  over  large  areas,  commensurate 
with  meteorological  factors  euch  as  storms,  should 
and  could  be  measured  befoiie.durmg,  and  after  the 
passage  of  such  storms  to  correlate  cause  and  effect. 


Princeton  U.  ,  N.  J. 
EFFECT  OF  TRANSPORT  PROCESSES  ON  ATTEN- 
UATION AND  DISPERSION  JN  AEROSOLS,  by 
S.  L.  Soo.    Rept.  on  Project  3quid,  Contract  Nonr- 
1858(25).   Oct  59,  15p.  8  refp.   Technical  rept. 
PR-IOO-P;  AD-229  222.  J 

Order  from  LC  mi$2.40,  phis.  30  PB  149  494 
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Rome  Air  Development  Cei^ter,  Grlffiss,   APE.  N.   Y. 
THE  EFFECTS  OF  INTERFERENCE  ON  SPEECH 
COMMUNICATION,  by  George  E.   Renaud.  June  60.  19p. 
14  refs.    RADC-TN-60-104.    , 
Order  from  LC  mi$2.  40,  ph^3.  30  PB  149  973 

This  report  was  written  in  aii  attempt  to  tie  together 
many  of  the  data  which  pertajn  to  the  ability  of  the 
operator  to  derive  intelligence  from  a  speech  signal 
when  this  signal  has  been  altered  by  processes  which 
occur  or  could  occur  in  a  cortimunication  link.    No 
attempt  has  been  made  to  present  a  complete  summary 
of  all  the  data  in  existence  in  this  area.    The  accent  has 
been  on  the  auditory  response  of  the  operator.    There 
were,  two  major  purposes  in  Writing  this  report.    The 
first  was  to  indicate  that  it  ia  not  necessary  to  build  a 
hi-fi  system  when  the  purpose  is  to  transmit  informa- 
tion by  means  of  voice.    The  second  is  to  indicate  the 
lower  limits  of  system  performance  wnich  can  be  toler- 
ated and  still  operate  with  sofne  degree  of  efficiency. 
In  other  words,   the  design  amd  subsequent  successful 
operation  of  any  voice  communication  system  can  be 
made  easier  when  the  operatc^r  is  considered  as  a  func- 
tional operating  link  (subsystem)  in  the  system. 
(Author) 
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Rome  Air  Development  Center,  Grlffiss  AFB,  N.  Y. 
THE  EFFECT  OF  SPEECH  AND  NOISE  LEVEL  ON 
THE  MASKING  OF  SPEECH  BY  PURE  TONES  AND 
RANDOM  NOISE,   by  R.  J.   Christman,  George  E. 
Renaud,  and  Arthur  Rubin.    June  60,  24p.  7  refs. 
RADC  TN-60-97. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  972 

This  report  describes  an  experiment  on  the  masking  of 
speech  with  random  noise  and  pure  tones.    Harvard  PB- 
50  word  lists  were  used  as  test  material,  with  mask- 
ing signals  of  100,   175,  250,  350,   500,  700,  and  1000 
cycles  per  second  and  random  noise.    Speech  levels  at 
the  ear,   ranging  from  45  to  115  db  and  noise  from  75 
to  120  db  (all  re  0.  0002  dynes/cm^),  were  used.   Data 
are  presented  in  the  form  at  curves,   illustrating  the 
relationship  among  the  {jarameters:   speech  level,   in- 
terference level,  and  frequency  of  interference  (for  the 
pure  tone  masking).   It  is  shown,   in  general,  that  mask- 
ing with  random  noise  is  some  30  db  superior  to  mask- 
ing with  pure  tones.    It  is  further  shown  that  for  low 
levels  d  intelligibility  pure  tone  masking  is  greatest 
with  tones  in  the  400  to  600  cps  range.    For  intelligi- 
bility levels  of  85  percer^  or  greater,   masking  effi- 
ciency increases  with  frequency  of  the  masking  tone, 
at  least  up  to  1000  cps,   the  highest  frequency  used  in 
the  experiment.  (Author) 


Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
COMPUTATION  OF.  ACOUSTIC  TRANSMISSION 
THROUGH  A  PLANE  ELASTIC  PLATE,  by  G.  B. 
Thurston  and  Raya  Stern.    Repx.  on  Contract  Nonr- 
1224(24).    Oct  59,  24p.  9  refs.    2784- 3-T;  AD- 227  906. 
Order  from  LC  mi$2.70.,  ph$4.80  PB  149  939 

Results  are  presented  of  a  series  of  computations  of 
the  magnitude  and  phase  of  the  pressure  transmitted 
by  a  plane  wave  through  a  plane  plate.   The  plate  is 
assumed  to  possess  perfect  elasticity  and  to  be  im- 
mersed in  a  perfect  fluid.   The  procedure  for  carry- 
ing out  transmission  computations  with  the  equations 
erf  H.  Reissner  is  specified.    Computations  according 
to  the  approximate  equation  of  L.  Cremer  are  com- 
pared with  those  of  Reissner.    Computed  results  for 
Dlates  of  steel,  Lucite,  and  polyethylene  immersed 
in  sea  water  are  presented.    (Author) 

Willow  Run  Labs. ,  U.  of  Michigan,  Ann  Arbor. 
A  METHOD  OF  DETERMINATION  OF  THE  RADI- 
ATED ACOUSTIC  FIELD  OF  A  SOURCE  TRANS- 
MITTING THROUGH  A  FINITE  PLATE,  by  George 
B.  Thurston.    Rept.  on  Contract  Nonr- 1224(24). 
Oct  59,  33p.  23  refs.  2784-4-T;  AD- 227  907. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  940 

A  method  is  given  for  the  determination  of  the  radi- 
ated acoustic  field  of  a  course  transmitting  through  a 
finite  plate.   The  method  is  based  on  the  use  of  the 
Helmholtz  formula  together  with  appropriate  assump- 
tions concerning  the  part  played  by  a  transmitting 
plate  in  modifying  the  transmitted  wave.    The  method 
involves  the  use  of  information  on  plane-wave  trans- 
mission properties  c€  infinite  plane  plates.   The  pro- 
cedure is  specifically  set  up  for  use  of  high-speed 
computing  equipment  in  carrying  out  computations  of 
the  radiated  field.    A  numerical  example  is  given  of 
the  determination  of  the  acoustic  field  of  a  modified 
spherical  source  transmitted  through  a  plane  circular 
steel  plate  immersed  in  sea  water.   (Author) 

f 


Electricity  and  Magnetism 


Carnegie  Inst,  of  Tech.  ,   Pittsburgh,   Pa. 
THE  MAGNETIC  SUSCEPTIBILITIES  OF   SINGLE 
CRYSTAL  NiCl2.    6H2O  AND  C0CI2.    6H2O  AT  LOW 
TEMPERATURES,  by  R.   B.   Flippen  and  S.  A.   Fried- 
berg.    Technical  rept.  no.   6  on  Contract  Nonr- 760(05). 
29  Oct  59,  9p.   6  refs.   AD- 228  108. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  149  867 

The  magnetic  susceptibilities  of  single  crystal  NiClo- 
6H2O  and  CoCU.    6H2O  were  measured  down  to  1.  S^K 
for  various  orientations.    The  occurrence  of  antiferro- 
magnetism  in  C0CI2.    6H2O  below  ^2.  3°K  is  con- 
firmed as  is  the  anisotropy  of  the  g-factor  of  the  Co'*'* 
ion  over  the  whole  range.    It  is  concluded  that  NiClo- 
6H2O  is  antiferromagnetic  in  the  helium  region  ancT 
that  the  temperature- independence  of  the  powder 
susceptibility  here  is  due  to  the  fact  that  X^  rises  as  T 
falls  below  Tm.    In  both  salts  the  c-axis  is  apparently 
the  preferred  direction  of  spin  alignment  in  the  antl= 
ferromagnetic  state.    (Author) 


Geophysical  Inst. ,   U.  of  Alaska,   College. 
EARTH  CURRENT  ACTIVHT  AT  COLLEGE,  ALASKA, 
JULY  1959,   by  V.  P.   Hessler.    Scientific  rept.   no.   4 
on  Contract  AF  19(604)3075.    15  June  60,  42p.   11  refs. 
UAG-RllO;  AFCRC-TN-60-481. 
Order  from  LC  mi $3.  30,  ph$7.  80  PB  149  758 

This  report  presents  College  N-S  earth  current  rec- 
ords for  the  month  of  July  1959.    The  scale  of  1  inch 
per  hour  permits  detailed  scaling  directly  from  the  re- 
productions in  the  report.    Scalings  of  hourly  range  in 
amplitude  and  rapid  fluctuation  activity  are  gi\«en.   The 
amplitude  scalings  are  also  presented  as  curves  to- 
gether with  average  curves  for  a  period  erf  several 
years-  to  show  the  relative  magnitudes  erf  the  July  1959 
activity.    The  earth  current  always  displays  much 
more  pronounced  fine  structure  than  the  corresponding 
geomagnetic  activity.    (Author)    (See  also  PB  147  513) 


Gordon  McKay  Lab.  of  Applied  Science,  Harvard  U.  . 

Cambridge,  Mass. 
FIELD  DISPLACEMENT  EFFECTS  IN  DIELECTRIC 
AND  FER RITE  LOADED  WAVEGUIDES,   by  T.   M. 
Straus.   Doctoral  thesis.   Technical  rept.   no.    1, 
Series  2,  on  Contract  AF  19(604)5487.   25  sep  59.  98p. 
35  refs.  AFCRC- TN-60-582. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  149  787 

The  only  available  calculations  concerning  propagation 
in  ferrite  slab  loaded  waveguides  are  those  of  Lax, 
Button  and  Roth  which  are  limited  to  transverse  elec- 
tric tyi>e  modes.    Due  to  its  imcompletehess  the  theory 
leads  to  certain  anomalies  which  have  been  the  subject 
of  considerable  discussion  in  recent  years.    It  is  the 
purpose  of  the  work  herein  reported  to  solve  the  anom- 
alies dealing  with  one-way  transmission  and  with  the 
field  displacement  isolator.    This  is  done  largely 
through  experiments  which  indicate  the  extent  to  which 
the  theory  is  able  tu  predict  the  actual  mode 
configurations. 


Gordon  McKay  Lab.  of  Applied  Science,   Harvard  U.  , 

Cambridge,  Mass. 
A  SPIN  WAVE  ANALYSIS  OF   FERROMAGNETIC 
RESONANCE  RELAXATION,   by  Charles  R.   Buffler. 
Scientific  rept.   no.   3,   Series  2,  on  Contract 
AF  19(604)541^7.    25  Feb  60,    161p.     161  refs.  AFCRC- 
TN-60-589. 
Order  from  LC  mi$7.  80,  ph$25.  80  PB  149  7,88 

The  work  reported  is  primarily  an  investigation  erf  the 
mechanisms  involved  in  ferromagnetic  resonance  line 
width  processes  in  both  single  crystal  and  polycrystal- 
line  materials.    Experimental  work  has  been  per- 
formed to  indicate  how  the  line  width  is  related  to  the 
recent  theories  of  ferromagnetic  resonance.    These 
experiments  have  primarily  taken  the  form  of  line 
width  and  g  value  versus  frequency  studies.    By  inves- 
tigating the  behavior  of  these  spectrums,  the  validity 
of  the  various  theoretical  explanations  are  indicated. 


Institute  for  Advanced  Study,  Princeton,  N.J. 
COMBINATORIAL  ASPECTS  OF  T^HE  ISING  MODEL 
FOR  FERROMAGNETISM.    1.    A  CONJECTURE  OF 
FEYNMAN  ON  PATHS  AND  GRAPHS,  by  S.  Sherman. 
Rept.  on  Contract  Nonr -2969(00).    Oct  59,  48p. 
16  refs. 
Order  from  LC  mi$3.30,  ph$7.80  PB  149  478 

In  this  paper  Feynman's  conjectured  identity  between 
a  function  of  weighted  paths  and  the  desired  function 
of  admissible  subgraphs  is  generalized  to  any  reason- 
able planar  graph  and  shown  to  be  correct. 


Materials  Research  Lab. ,  Watertown  Arsenal, 
Mass.  "^ 

ANALYSIS  OF  FERROMAGNETIC  AND  ANTIFERRO- 
MAGNETIC SECOND  ORDER  TRANSITIONS 
(ERRATA),   by  J.  A.   Hofmann,  A.  Paskin  and  others. 
June  60,   3p.    1  ref.  MRL  rept.   no.   76. 
Order  from  LC  mi$l.  80,  ph$I.  80  PB  148  408 


Naval  Ordnance  Lab.",  White  Oak,  Md. 
NEW  FLUX-GATE  MAGNETOMETERS  FOR  USE 
WITH  SINGLE  STRIP  PERMEAMETERS,  by 
C.   Q.   Adams.    21  Mar  60,  27p.   3  refs.    NAVORD 
rept.  6835;  AD- 239  498.  ' 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  226 

Two  new  sensitive  flux-gate  magnetometers  of  the 
second  harmonic  type  have  been  developed  for  uee  as 
H-measuring  systems  of  a  d-c  single- strip permeam- 
eter.    Both  are  employed  with  a  simple  bridge  circuit 
which  eliminates  the  necessity  of  complex  filters  and 
selective  amplifiers  and  allows  operation  over  a  wide 
range  of  frequencies  independent  of  source  frequency 
stability.    The  first  magnetometer  is  an  c^n-  magnetic- 
circuit  tyj)e  of  two  Supermalloy  cores.    Tlie  second 
magnetometer  is  a  closed- magnetic-circuit  type  which 
does  not  influence  the  field  being  measured.    The  mag- 
netometers were  designed  to  measure  fields  from  1 
milli-oersted  to  about  10  oersteds,  although  these  are 
not  physical  limits  of  sensitivity.    (Author) 
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RADIO  INTERFERENCE  F 
CHARGES,  by  R.  L.  Tanner, 
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SRI  Proj.  591;  AD- 1 2  600. 
Order  from  LC  mi$6.  30,  ph$ 
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Electronics 


Air  Force  Cambridge  Research  Center,  Bedford, 

Mass. 
APPROXIMATE  VALUES  OF  THE   RADIATION 
HARMONICS  FROM  RELATIVISTIC  CHARGES  IN 
UNIFORM  CIRCULAR  MOTION. "by  E.  A.  Lewis. 
Jan  60,  5lp.  9  refs.    AFCRC-TR-60-113;  AD- 234  554. 
Order  from  LC  mi$3.60,  ph$9.30  PB  148  248 

Graphs  and  tables  are  given  of  approximate  numerical 
values  of  the  known  expressions  for  the  harmonic 
components  in  the  radiation  fields  of  a  relativistic 
chargfe  in  uniform  circular  motion.   These  expressions 
contain  Bessel  functions  of  large  order  and  large 
argument,  evaluated  by  means  of  asymptotic  and 
special  interpolation  formulas.   (Author) 


Air  Force  [Cambridge  Research  Center]  Bedford, 

Mass. 
ELECTRONIC  MATERIAL  SCIENCES  LABORATORY. 
Semiannual  status  rept.  no.  3,   1  Jun^  60,  172p. 
20  refs.    AFC^C-TR-60-150.  ^ 

Order  from  LC  mi$8.  10.  ph$27.-30  PB  150  162 

This  status  report  provides  brief  summaries  of  the 
Laboratory  and  Branch  programs,  researcTi  reports 
concerning  work  currently  in  progress,  and  sum- 
maries of  contract  activities.    Details  concerning 
missions  to  be  performed,  personnel  assignments, 
publications,  roster  of  contracts,  and  ARDC  project 
structure  are  provided  in  appendices.   (See  also 
PB  146  349) 


Antenna  Lab.  ,  Ohio  U.   Research  Foundation. 

Columbus. 
THE  BANDWIDTH  OF  LONG,  UNIFORM  ARRAYS  OF 
PARASITIC  DIPOLES.  by  Francesco  Serracchioli. 
Rept.   on  Contract  DA  36-039- sc- 701 74.   30  June  59. 
38p.   8  refs.    Rept.  662-33. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  146  455 

The  introduction  of  surface  waves  in  the  study  of  end - 
fire  arrays  has  led  to  the  result  that  an  infinity  of 
array  configurations,  for  a  given  over-all  length,  are 
equivalent  with  respect  to  far- field  radiation  at  a  given 
frequency.    In  this  report  a  study  is  carried  out  on  the 
"behavior  of  end- fire  arrays  with  respect  to  frequency 
variations  about  the  design  frequency.    It  is  then  shown 
that  the  aforementioned  equivalence  in  general  holds  no 
lopger  if  the  frequency  is  varied  about  the  design  fre- 
quency.   A  definition  of  bandwidth  is  given  for  a  uni- 
form end-fire  array,  and  accordingly  a  number  of 
figures  are  calculated  for  different  uniform  dipole  ar- 
rays.   It  is  also  shown  that  the  condition  of  optimum 
directivity  is  a  slowly  varying  function  of  the  array 
length,   so  that  is  does  not  become  a  critical  one  to 
realize,  even  when  the  ar"ray  is  very.  long.    (Author). 
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Armour  Research  Foundation,  Chicago,   111. 
ELECTRON  EMISSION  PROCESSES  BIBLIOGRAPHY, 
by  Robert  G.  Pohl,  and  Martha  Williams.  Scientific 
rept.  no.   1  on  Super  Power  Cathode  Study.  Contract 
AF  30(602)2043.  May  60,  341p.  3255  refs. 
ARF  1146-4;  RADC  TR-60-115;  AD- 238  963. 
Order  from  LC  mi $11. 10,  ph$53.  10  PB  149  303 

A  compr^ensive  search  of  the  literature  relating  to 
electron  emission  processes  for  the  years  1947  to 
1960  is  contained  in  this  report.    Abstracts  of  the 
references  are  generally  given,  and  complete  cross - 
filing  of  a  given  reference  into  all  pertinent  subject  ' 
categories  has  been  maintained.    The  punched  card^ 
coding  system  used  in  compiling  the  search  is  de- 
scribed.   A  convenient  graph  paper  and  an  auxiliary 
scale  for  a  slide  rule,  which  are  useful  for  deter- 
mining effective  work  functions,  are  given  and  dis- 
cussed in  this  report.   (Author) 


Armour  Research  Foundation,  Chicago,  111.  / 

SLTER  POWER  CATHODE  STUDY,  by  Robert  G. 
Pohl.   Final  rept.  no.   1,   phase  no.   1,  for  1  June  59- 
30  June  60,  on  Contract  AF  30(602)2043.   30  June  60, 
71p.  45  refs.  ARF-1146-5. 
Order  from  LC  mi$4.  50,  ph$12.  30  PB  149  761 

Barium  nickelate,   BaNi02,  has  been  selected  for  study 
^s  a  high  power  cathode  material  because  of  its  low 
work  function,   1.  7  ev,  and  low  evaporation  rate.  The 
effect  of  cathode  processing  changes  on  the  thermi- 
onic emission,  and  on  the  surface  and  bulk  crystal 
structure  are  reported  herein.    The  available  litera- 
ture on  nickelate  cathodes  is  contained  as  reprints. 
(Author) 


California  U. ,  Los  Angeles. 
EXTENSIONS  IN  SYNTHESIS  TECHNIQUES  FOR 
LINEAR  SYSTEMS.    PART  I,  by  M.  D.  Schwartz  and 
C.  T.  Leondes.    Rept.  on  Contract  AF  49(638)438. 
May  60,  60p.    Dept.  of  Engineering  rept.  no.  60-38; 
AFOSR-TN-60-610. 
Order  from  LC  mi$3.60,  ph$9.30  PB  150  253 

Synthesis  techniques  for  linear  control  systems  with 
deterministic  inputs  have  been  based  in  main,  thus 
far,  on  such  highly  idealized  inputs  as  steps  or  ramps 
and  such  criteria  as  overshoot,  rise  time,  and  set- 
tling time.    It  would  be  desirable  if  analytical  syn- 
thesis techniques  were  to  be  available  for  inputs  which 
are  arbitrary  polynomial  functions  of  time  and  for  ex- 
tended design  criteria  such  as  guarantying  fhat  the  ab- 
solute value  of  system  error  is  less  than  a  specified 
required  amount.   This  report  presents  such  synthesis 
techniques,  and  in  the  process,  establishes  methods 
for  guarantying  that  the  minimum  size  power  actuator 
is  selected  in  the  synthesis  procedure.    An  additional 
consideration  introduced  in  the  synthesis- tecljniques 
presented  is  the  minimization  of  the  complexity  of 
the  required  compensation  networks. 


a. 


California  U. ,  Los  Angeles. 
EXTENSIONS  IN  SYNTHESIS  TECHNIQUES  FOR 
LINEAR  SYSTEMS.    PART  II,  by  M.  D.  Schwartz. 
Rept.  on  Contract  AF  49(638)438.    May  60,  39p. 
3  refs.   Dept."  of  Engineering  rept.  no.  60-39; 
AFOSR-TN-60-609. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  150  254 

This  report  presents*  extensions  in  synthesis  tech- 
niques for  linear  control  systems  for  more  general 
inputs  and  more  general  error  criteria  than  were 
heretofore  available  in  the  control  literature. 
(Author)  (See  also  PB  150  253) 


California  U.  ,  Los  Angeles.  r 

ON  THE  SYNTHESIS  OF  OPTIMUM  ML'LTIPOLE 
FILTERS,  by  Edwin  B.   Stear.   Rept.  on  Contract 
AF  49(638)438.   May  60.    lOp.   7  refs.   Dept.  of  Engineer- 
ing rept.   no.   60-27;  AFOSR-TN-60-617. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  150  250 

Most  of  the  developments  in  control  systems  theory  in 
the  past  have  been  based  on  the  one  input -one  output 
control  system  problem.    However,   in  a  great  number 
of  modem  complex  control  system's  problems,   it  is 
essential  to  approach  the  system  design  as  a  multipole 
or  "n"  input -"m"  output  design  problem.    For  example, 
the  optimal  design  of  guidance  and  control  systems  for 
aerospace  vehicles  must  be  approached  in  this  manner, 
t..  Numerous  results  of  basic  importance  to  the  design  of 
such  systems  have  been  developed.    This  repxirt  pre- 
sents some  of  the  results  obtained  in  the  overall 
program. 


California  U.  ,   Los  Angeles. 
ON  THE  THEORY  OF  PROCESS  ADAPTIVE  CONTROL 
SYSTEMS,  THE  LEARNING  MODEL  APPROACH,  by 
M.   Margolis.   Oxrtoral  thesis.   Rept.  on  Contract  AF 
49(638)438.  May  60,   16  Ip,   31  refs.   Dept.  of  Engineer- 
ing rept.  no.  60-32;  AFOSR-TN-60-618. 
Order  from  LC  mi$7.  80.  ph$25.  80  PB  150  252 

This  dissertation  attempts  to  extend  the  theory  of  feed- 
back control  to  those  systems  that  operate  in  a  widely 
changing  environment.    The  particular  method  devisad 
for  determining  the  dynamic  characteristics  of  the  proc 
ess  makes  use  of  a  model,   referred  to  as  the  learning 
model,  and  a  mechanism  for  adjusting  the  parameters 
of  the  learning  model.    The  model  is  an  analog  of  the 
process  but  with  undetermined  parameters.    Both  the 
model  and  the  process  are  subjected  to  the  same  actua- 
tor signals.  The  response  of  the  model  is  compared  to 
the  response  of  the  process  and  the  resulting  error  is 
used  to  activate  the  adjusting  mechanism.    It  is  the 
function  of  the  adjusting  mechanism  to  so  set  the  pa- 
rameters of  the  model  that  the  model  will  behave  as 
much  like  the  process  as  possible.  The  particular  method 
for  adjusting  the  parameters  of  the  learning  model  is 
based  on  an  approximation  to  the  method   of  steepest 
descent.    The  equations  describing  the  operation  of  the 
^adjusting  mechanism  are  derived  and  result  in  a  non- 
t     linear  nonautonomous  system.    The  stability  and  dy- 
namic response  of  the  learning  mechanism  are  exam- 
ined by  both  analytic  methods  and  computer  experiments. 
The  learning  mechanism  was  found  capable  of  tracking 
the  jKirameters  describing  the  process  for  a  wide  van- 
riety  of  actuating  signals.    (Author). 
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Electronics  Research  Lab 

Berkeley. 
A  STUDY  OF  THE  HALL 
CONDUCTORS,  by  B.  N. 
no.  6  on  Contract  AF  19(604)2270 
29  refs  .  Series  no.  60;  iss 
59-783. 
Order  from  LC  mi$7.80.  pri$25.80       PB  149  559 
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General  Electric  Co. 
INVESTIGATION  OF.  VARIOUS 
REFRACTORY  SUBSTRATE 
J.  H.  Affleck.    Scientific  rep 
AF  19(604)4093.    6  June  6*, 
TN-6Q-576:  AD-239  219. 
Order  from  LC  mi$2.  40,  phS3.  30 


(See  also  PB  145  364) 
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Institute  of  Mathematical  Sc 

N.   Y. 
A  NOTE  ON  THE  LOCAL 
NOISE,   by  R.   A. "Silverman. 
A F  1.9(604)5238.    May  60,   II 
no.   EM-160;  AFCRC-TN-60 
^  Order  from  LC  mi$2.  30.  ph|3 


By  appropriately  choosing  th< 
density,   shot  noise  is  constructed 
turbulent-  velocity  field,  is 
maL  but  has  a  markedly  non 
bution  at  close  ranges.    Both 
•three-dimensional  cases  are 


iences.   New  York  U.  , 


UCTURE  OF  SHOT 
Rept.  on  Contract 
>.   4  refs.   Research  rept. 
396. 
30  PB  150  056 
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which,   like  the 
rately  univariate  nor- 
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discussed.    (Author) 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N    Y. 
SURFACE   WAVES  ON  A   REACTIVE  HALF  PLANE, 
by  Julius  Kane.    Rept.  on  Contract  AF  19(604)5238. 
May  60,  31p.  4  refs.    Research  rept.   no.  EM-I59; 
AFCRC-TN-60- 554. 
Order  from  LC  mi$3.00.  ph$6.  30  PB  150  057 

The  following  two-dimensional  problem  is  considered: 
An  arbitrary  antenna  is  located  at  the  origin  whicb 
launches  surface  waves  on  a  reactive  half' plane  yU  0, 
x<  0.    It  is  assumed  that  the  other  half- plane,  y  ^, 
X  >0  is  occupied  by  a  perfect  conductor.   The  antenna 
is  approximated  by  a  distribution  of  multipoles  easily 
found  from  the  antenna's  radiation  pattern.    With  this 
approximation,  simple  algebraic  expressions  are  ob- 
tained for  the  ratio  of  the  power  delivered  to  the  sur- 
face waves  as  compared  to  the  power  in  the  radiated 
cylindrical  field.   (Author) 


Stanford  Electronics  Labs. ,  Stanford  U. ,  Calif. 
THE   D-C  PUMPED  QUADRUPOLE  AMPLIFIER:   A 
WAVE  ANALYSIS,  by  A.  E.  Siegman,'    Rept.  on  Con- 
tract DA  36-039-8C-73I78.    2  Mar  60.   13p.  5  refs. 
Technical  rept.  no.   159-1;  AD-237  238. 
Order  from  LC  mi$2.40,  ph$3.3Cr  PB  147  751 

The  'Larmatron'  is  a  quasi-parametric  electron- 
beam  amplifier  recently  announced  by  Gordon  and 
others.    It  uses  the'same  trirfrr&»(erse  beam  waves  as 
the  Adler-Wade  quadrupole  ampTttier,  ^ut  the  pump- 
ing is  done  by  d-c  voltages  applied  Via  a  twisted 
quadrupole  structure.    This  napcr-^nalyzes  the  d-c 
pumped  case  in  terms  of>he  four  transverse  beam 
waves  and  their  coupjiffg.    Amplification  is  found  to 
be  the  result  of  coufHing  between  the  fast  and  slow 
cyclotron  waves ./^he  pump  voltage  does  not  really 
pump,  I.e.  ,  it  dbes  not  supply  any  energy.    Another 
d-c  pumping  scheme  is  also  examined  and  found  not 
to  give  amplification.   (Author) 


Tufts  U./T  MedfoV^  Mass. 
ON.SOHJnnONS  of  the  heat  equation,  JamesA. 
Clarkson  And  Dawson  G.   Fulton.    Scientific  rept.  no.  2 
on  Contra/t  AF  19(604)1578.    21  July  59,  29p.  AFCRC- 
TN- 59- 449;  AD- 235  068 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  877 

Let  H(f;x,  t)  be  the  temperature,  at  point  x  and  time  t, 
in  a  semi- infinite  rod,   initially  at  temperature  zero, 
whose  free  end  is  maintained  at  temperature  given  by 
the  function  f(t).    The  solution  given  by 

-t  i 

H(f;x,t)>  -— ^-   J    s-3/2  e-x2/4s  f(t.s)ds  is  oonsid- 
2V7^  o 

ered.    For  many  simple  functions  f(t)  it  is  true  that 

J 
I(f;x.  T)-  j      (h2  -  HHxx)dt  >  0  for  all  x.  T>0.    It  is 


shown  that  I(f;x,  T)  can  be  negative  for  certain  values 
.  of  X  and  T,  even  for  comparatively  uncomplicated  drive 
functions  f(t). 
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Aerojet-General  Corp.  ,  Azusa,  Calif. 
THE  DEVELOPMENT  OF  A  MASS  SPECTROMETER 
FOR  ION  STUDIES,  by  R.  J.  Sunderland  and  J.  R.  Rad- 
bill.    Rept.  on  Contract  AF  49(638)214.    June  60,  24p. 
2  refs.    Aerojet  rept.  TN-35;  AFOSR-TN-60-702; 
AD- 240  229. 
Order  from  LC  mi$2.  70.  ph$4.  80  PB  149  561 

Mechanisms  for  the  production  of  positive  ions  on  me- 
tallic and  nonmetallic  surfaces  are  being  investigated. 
In  order  to  determine  the  mass  spectrum  of  the  eniis- 
sion  from  a  particular  source,  a  magnetic -sector- field 
mass  spectrometer  has  been  constructed.    TTils  instru- 
ment is  a  first-order- focusing  type,  having  a  60*^- 
sector  magnetic  field  in  which  the  ion  trajectories  have 
a  5- in.   radius  of  curvature.  *  The  8j)ectrometer  is  con- 
structed entirely  of  nveial.  with  the  central  portion  of 
the  tube  forming  the  pole  faces  of  the  magnet,  which 
has  high-imp>edance  windings.    The  magnet-current 
power  supply,   regulated  to  1  jjart  in  10^,  is  capable  of 
generating  fields  greater  than  16,  000  gauss  in  the  fo- 
cusing region.    The  precision  accelerating  voltage  is 
also  regulated  to  1  part  in  10    up  to  15  kv  at  K)  ma. 
The  system  is  evacuated  by  a  6- in.  oil- diffusion  pump 
which  is  well  trapped  with  liquid  nitrogen;  pressures 
throughout  the  system  are  of  the  order  of  10'^  mm  Hg. 


Battellc-Institut  E.  V..*  Frankfurt -am-Majn  (West 

Germany). 
DEVELOPMENT  OF  AN  ANALYTICAL  METHOD 
FOR  EMISSION- SPECTROGRAPHIC  DETERMINA- 
TION OF   ALKALI  WITHOUT  CLASSICAL  CHEMI- 
CAL METHODS  OF  PREVIOUS  FUSION  OR  DIS- 
SOLVING.   Final  rept.  for  1  Dec  59.-15  May  60  on 
Contract  DA  91-591-EUC-1346.    (I960]  23p. 
Order  from  LC  mi$2.70,  ph$4.80  PB  149  430 

Two  methods  are  described  for  the  rapid  spectro- 
graphic  analysis  of  alkali  in  a  variety  of  test  mate- 
rials.   If  the  Na  3302  and  K  4044  spectral  lines  are 
used  for  analysis,  standard  spectrographic  equipment 
with  ultra-violet  sensitive  film  can  be  used.  The 
precision  of  this  method  permits  quantitative  ana- 
lyses to  as  low  as  0. 1  per  cent  Na20.    If  the  Na  5890 
and  K  7655  lines  are  used,  even  smaller  alkali  con- 
centrations can  be  determined  and  the  preparation  of 
the  samples  is  easier  because  the  analytical  sample 
is  merely  diluted  with  graphite  powder.   As  it  is  often 
difficult  to  procure  special  films  sensitive  to  infrared 
light,  this  method  is  only  recommended  for  routine 
work.   With  slight  variations,  the  second  method  can 
also  be  used  for  determinations  of  very  small  alkali 
concentrations  in  organic  substances. 


Clarendon  Lab. ,  U.  erf  Oxford  (Gt.  Brit.) 
ELECTRON  SPIN  RESONANCE  OF  Gd***  IN 
LANTHANUM  FLUORIDE,  byD.  A.  Jones,  J.  M.  Baker, 
and  D.  F.  D.  Pope.   Technical  (Scientific)  note  no.  1  on 
Contract  AF  61(052)92.   Mar  59,  18p.  9  refs. 
AFCRC-TN-59-580;  AD- 234  549. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  147  876 

Electron  spin  resonance  in  a  single  crystal  of  LaF3 
containing  0.01%  Gd-f-^-^-shows  3  magnetically  dis- 
tinguishable ions  per  unit  cell  in  a  rhombic  crystalline 


electric  field  which  is  consistent  with  a  hexamolecular 
unit  cell  of  symmetry  06 /mem.  This  is  in  disagree- 
ment with  recent  crystallograprfiic  measurements,  but 
in  agreement  with  the  interpretation  of  the  Faraday 
rotation  given  by  Van  Vleck  and  Hebb  (Phys.  Rev. 
46. 17,  1934).   The  parameters  of  the  spin  Hamiltonian 
are  given.   The  crystal  field  splitting  in  zero  mag- 
netic field  iSAUO.  3  cm"l  which  makes  this  a  possible 
salt  for  maser  operation  in  low  magnetic  field. 
(Author) 


Hebrew  U.  (Israel). 
PARAMAGNETIC  RESONANCE  AND  OPTICAL  SPEC- 
TRUM OF  IRON  IN  BERYL,  by  M.   Ovir  and  W.   Low. 
Technical  note  no.   13  on  Contract  AF  61(052)59. 
May  60,   21p.  9  refs.  AFOSR-TN-60-994. 
Order  from  LC  mi $2.  70,  ph$4.  80  PB  150  355 

The  paramagnetic  resonance  spectrum  of  Fe-^  "•"  in  beryl 
was  measured  at  20°  and  290°K.    In  addition  to  this 
spectrum  many  weak  lines  were  observed  and  possible 
explanations  of  these  lines  are  discus  sfd.    The  optical 
spectrum  shows  a  spectrum  characteristic  of  trivalent 
iron.    In  the  infrared  region  there  are  several  groups 
of  sharp  lines  whose  origin  is  not  yet  known.    (Author) 

Hebrew  U.  (Israel). 
PARAMAGNETIC  RESONANCE  AND  OPTICAL  SPEC- 
TRA OF  DIVALENT  IRON  IN  CUBIC  FIELDS.    I. 
THEORY.    II.   EXPERIMENTAL  RESULTS,  by  W.  Low 
and  M.  Weger.   Technical  note  no.  14  on  Contract 
AF  61(052)59.   May  60,  99p.  23  refs.   AFOSR-TN- 
60-801. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  344 

The  energy  level  splittings  of  the  ground  state  of  the 
dfi  configuration  in  cubic  and  axial  fields  are  given. 
The  Zeeman  splittings  of  the  various  levels  are  calcu- 
lated for  weak  and  strong  magnetic  fields.   In  the  case 
of  tetrahedral  symmetry  the  effect  of  the  perturbation 
of  the  odd  parity  configurations  d^p  and  d^f  on  the 
ground  state  is  estimated.   The  paramagnetic  reso- 
nance absorption  of  Fe^*  in  MgO  is  observed  at 
g  »  3. 428  and  6.  86.   The  optical  absorption  line  is 
found  at  10,000  cm.  The  paramagnetic  resonance 
spectrum  indicates  considerable  covalent  bonding. 
The  origin  of  the  line  at  6.86  is  discussed.    In  tetra- 
hedral ZnS  a  paramagnetic  line  is  found  at  g  «  2.  25 
and  optical  absorption  at  3|i.and  0.7^.   Possible  ex- 
planations of  this  spectrum  are  discussed.   A  short 
discussion  of  the  optical  absorption  spectra  of 
trivalent  iron  in  MgO  is  presented.   (Author) 


Hebrew  U.  (Israel).  ' 

PARAMAGNETIC  RESONANCE  SPECTRUM  OF  Mn^^ 
IN  ZnSiF6:6H20.   Am=  ±  1  TRANSITION,  by 
E.  Friedman  and  W.  Low.   Technical  note  no.  15  on 
Contract  AF  61(052)59.   June  60,  I2p.  3  refs. 
AFOSR-TN -60-995. 
Order  from  LC  mi$2. 40,  ph$3.  30  PB  150  356 

In  the  spectrum  of  Mn^*  in  ZnSiF6:6H20  a  number  of 
weaker  lines  are  observed  at  intermediate  angles  of 
the  magnetic  field  H  with  respea  to  the  crystal  axis, 
in  addition  to  the  30  allowed  transitions  AM=  -I, 
Am  =  0.  These  lines  have  been  measured  and  assigned 
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to  AM=  *■  1,  Am=r    -1  transiliona.   The  relatively 
strong  intensity  is  explained  tnd  the  intensity  of  the 
lines  18  shown  to  be  proportional  to  (D/A)^  cos^O 
8in2e.   These  forbidden  transitions  can  be  utilized 
for  dynamic  polarization  of  n^nganese  nuclei. 
(Author) 


Heidelberg  U.  (West  Germany). 
PROGRAM:   "BROOKHAVEN"  CONFERENCE  [NO.  4] 
ON  NUCLEAR  BEAMS  JLJhJE'9-11,  1959.  UNIVER- 
SITY OF  HEIDELBERG.   HEIDELBERG,  GERMANY. 
[1959]  54p.  17  refs.   AFOSR-TR-59-152;  AD- 228  005. 
Order  from  LC  mi$3.60,  ph$l9.  30  PB  150  152 


Institute  for  Fluid  Dynamics!  and  Applied  Mathe- 

maticSyU.  of  Maryland,   College  Park. 
APPLICATION  OF  SUMMABItlTY  METHODS  TO 
SPECIFIC  HEAT  CALCULATIONS,   by  A.  A.  Mara- 
dudin,  G.  H.  Weiss,  and  R.  k.   Sack.  (Laboratory 
foi;  Molecular  Studies).    ReptJ  on  Contract  AF 
AP  1H(600)1315.    Mar  60.   16p.   5  refs.   Technical 
note  BN-201;  AFOSR-TN-60-i45;  AD-235  771. 
Order  fro-i  LC  mi$2.  40,  ph$fe.  30  PB  148  996 

Thlrrlng  obtained  an  expansiofi  for  the  vibrational 
contribution  to  the  specific  heiat  of  a  crystalline  solid 
in  powers  of  1/T.    The  coeffi<^ients  of  this  Taylor 
series  are  proportional  to  su<|cessive  moments  of  the 
frequency  spectrum.    Thlrnn^'s  expansion  converges 
only  for  T  >  0/2K  where(0>c:  hw  j/k  andt^,    is  the 
maximum  normal  mode  frequency.    The  series  con- 
verges very  poorly  near  the  riadius  of  convergence 
and  is  completely  useless  there.    The  series  can  be 
analytically  continued  beyond  its  radius  of  convergence 
by  means  of  the  Euler  transformation,  which,  greatly 
Increases  the  rate  a€  convergence  of  the  series  near 
the  radius,  so  that  only  about  7  moments  are  required 
for  better  than  3  figure  accuracy  for  the  specific  heat 
of  a  body-centered  cubic  lani^e  at  this  point.    Other 
methods  for  summing  divergeht  series  can  also  be 
used  effectively.    Some  examples  of  the  use  of  these 
methods  are  presented.    (Author) 


Laboratory  for  Insulation  Research,  Mass.  Inst. 

of  Tech.  .--Cambridge. 
SATURATION  OF  THE  MAG^TIC  RESONANCE 
ABSORPTION  IN  DILUTE  INHOMOGENEOUSLY 
BROADENED  SYSTEMS  [AND)  MAGNETIC  RESO- 
NANCE AND  RAPID  PASSAGlfe  IN  IRRADIATED  UF, 
by  James  S.  Hyde.    Rept.  on  Contract  Nonr- 184 1(10). 
Oct  59,  49p.  29  refs.   Technical  rept.  nos.   141,   142; 
AD- 228  364.  j 

Order  from  LC  mi$3. 30,  phSf.  80  PB  149  938 

1 

Portis  proposed  a  theory  of  innomogeneous  saturation 
in  which  an  integration  is  carried  out  of  the  contribu- 
tions to  the  magnetic  loss  by  $pin  packets  precessing 
qt  a  distribution  of  Larmor  frequencies.   The  shape  of 
the  spin  packets  critically  detfermines  the  saturation 
behavior.   In  this  paper  the  theory  of  Portis  is  re- 
viewed and  a  number  of  criticisms  and  modifications 
of  the  theory  are  presented.   The  experimental  result 
of  Portis  that  at  room  temperature  the  paramagnetic 
dispersion  signal  (dl„^/dH)  at  radiation- induced' 
paramagnetic  centers  in  LiF  tas  the  shape  of  an  un- 
differentiated Gaussian  curve  and  lags  the  modulation 
field  by  90  degrees  has  been  (Confirmed. 
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Laboratory  of  Astrophysics  and  Physical  Meteorology, 

Johns  Hc^kins  U.  ,  Baltimore,  Md. 
DIRECT  DETERMINATION  OF  LINE  SHAPES  OF  RO- 
TATIONAL SPECTRA  FROM  INTERFEROMETRIC 
MEASUREMENTS,  by  Trevor  Williams,   Technical 
rept.  on  Contract  AF  18(600)1307.   30  Sep  59,  22p. 
2  refs.    AFOSR-TN-60-349;  AD-239  732. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  161 

Much  idealized,  the  rotational  spectrum  of  a  linear 
molecule  may  be  considered  to  consist  of  a  number  of 
equally- spaced  lines  of  identical  shapes  and  intensities. 
We  have  been  scanning  such  spectra  with  an  interfer- 
ometer rather  than  a  conventional  grating  spectrometei; 
It  is  consequently  of  interest  to  know  what  kind  of  in- 
terferogram  may  be  expected  to  arise  from  aperiodic 
spectrum.    It  is  shown  that  all  the  structure  in  the  in- 
terferogram  is  contained  in  a  sequency  of  "signatures" 
at  path  differences  of  0,  1/2B,  2/2B,  •  •  •      For  a  sym- 
metric line  shape  the  signatures  are  all  symmetric  and 
homologous,  but  asynnmetry  in  the  line  shape  intro- 
duces increasing  asynrunetry  in  the  successive  signa- 
tures.   These  predictions  are  in  agreement  with  ex- 
perience.   By  measuring  two  vertical  distances  on  each 
signature  it  is  possible  to  determine  as  many  harmonic* 
in  the  Fourier  expansion  of  the  line  shape  as  there  are 
signatures.    Comparison  with  experimental  results 
from  the  large  interferometric  modulator  at  The  Johns 
Hopkins  University  will  be  given.    (Author) 


Maryland  U. ,  College  Park.  , 
DELTA  FUNCTION  MODEL  OF  CHEMICAL  BIND- 
ING, by  Ellis  R.  Lippincott  and  Margaret  Oakley 
Dayhoff.    Rept.  on  Contraa  DA  36-034-ORD-2175. 
Mar  59,  56p.   16  refs.    OOR  rept.  1607. 6C; 
AD-214  751. 
Order  from  LC  mi$3.60,  ph$9.30  PB  149  653 

A  semi -empirical  delta  function  model  of  chemical 
binding  is  presented  from  which  a  large  number  of 
bond  properties  may  be  calculated  for  diatomic 
molecules  and  the  tx>nds  of  polyatomic  molecules. 
The  pjredicted  jjroperties  are  dissociation  energy, 
bond  length,  vibrational  frequency  and ^nharmoni city. 


Minnesota  U.  School  of  Chemistry,  Minneapolis. 
CARBON- 13  HYPERFINE  SPLITTING  IN  SEMI- 
QUINONES,  by  D.  C.   Reitz,   F.   Dravnieks.  and 
J.   E.  Wertz.   Rept.  on  Contract  AF  18(603)17. 
31  Aug  60,   7p.  5  refs.   AFOSR-TN -60-929. 
Order  from  LC  mi$  1.80.  ph$1.80  PB  150  238 

The  electron  spin  resonance  spectra  of  2,  5-dihydrox- 
ysemiquinone  and  semiquinone  exhibit  hyperfine  split- 
tings consistent  with  the  number  of  ring  protons  on 
e^ch  molecule.    In  addition,   there  are  lines  of  weak 
intensity  in  both  spectra  which  may  be  attributed  to  the 
natural  abundance  of  C^3  in  ring  carbon  atoms. 


Oregon  U.  ,   Eugene. 
THE  POSITION  DEPENDENCE  OF  COLLISION  IN- 
DUCED SATELLITES  OF  ALKALI  LINES  ON  THE 
NATURE  OF  THE  ALKALI,  by  Shang-Yi  Ch'en  and 
Ralph  A.   Wilson,  Jr.    Interim  technical  rept.  no.  4  on 
Contract  DA  04- 200- OR D- 7 13.    June  60,  28p.  3  refs. 
OOR  rept.  no.   1981. 5-P. 
Order  from  LC  mi$2.  70,  pl^.  80  PB  150  394 


The  dependence  of  the  positions  of  both  the  red  and  the_ 
violet  satellite  bands  of  alkali  lines  in  absorption,   re- 
sulted from  collisions  between  the  alkali  atoms  and 
various  foreign  gases,  on  the  nature  of  alkalis  was  in- 
vestigated from  the  microphotometer  traces  erf  over 
100  satellites  of  the  absorption  lines  of  Li,  Na,   K,   Rb 
and  Cs  in  the  presence  of  He.  Ne,  Ar,  Kr,  and  Xe. 
For  a  given  foreign  gas,  the  absolute  magnitudes  of 
satellite-line  separation,  |AV|  in  cm'^  for  both  red 
and  violet  satellites  decreased  with  increasing  atomic 
weight  of  the  alkalis;  while  for  a  given  alkali,  the  (  aV| 
increased  for  red  satellites  but  decreased  for  violet 
satellites  with  the  atomic  weights  of  the  foreign  (per- 
turbing) gas.    Red  satellites  were  observable  only  for 
heavy  gases  (Kr  and  Xe). 


Rochester  U. ,  N.  Y. 
IMPURITY  STATES  IN  SOLID  NEON,  by  Albert  Gold. 
Rept.  no.  6  on  Contract  AF  49(638)432.   June  60,  68p. 
45  refs.   AFOSR-TN-60-705. 
Order  from  LC  mi$3.90,  ph$10.80  PB  150  201 

A  formalism  for  the  treatment  of  optical  absorption  by 
an  isolated  substitutional  impurity  center  is  given. 
The  tight-binding  approximation  is  used  and  the 
method  of  constructing  one-electron  trial  functions 
for  the  system  is  outlined.   The  first-order  absorp- 
tion energies,  oscillator  strengths,  and  integrated 
absorption  coefficients  are  computed  in  an  approxi- 
mation which  includes  spin-orbit  interaction  and  the 
overlapping  of  heterocentric  atomic  wave  functions 
through  terms  of  order  S2.   The  first-order  energies 
are  corrected  for  van  der  Waals  interactions  using  a 
variational  formalism.    A  phenomenological  method 
foil  computing  the  emission  energies  of  the  system  is 
given.   The  specific  example  of  an  argon  impurity 
atom  in  solid  neon  is  treated  numerically.  The  com- 
putation predicts  absorption  lines  at  11.7  and  11.6eV 
due,  respectyrely  to  the  ^Pi  and  ^Pj  states  of  the 
argon  impurity,  with  an  uncertainty  of  1 .  3  eV.   The 
oscillator  strengths  for  these  transitions  are  calcu- 
lated to  be  0. 164  and  0.017  respectively,  giving  rise 
to  integrated  absorption  coefficients  of  0.  84  x  10^  N© 
and  0.09  X  10^  Nq  eV  cm'^  for  the  two  states,  where 
Nq  is  the  (small)  fractional  concentration  of  impuri- 
ties in  the  host  lattice.   (Author) 


Optics 

Army  Chemical  Warfare  Labs. ,  Army  Giemical 

Center,  Md. 
INFRARED  FILTER  MATERIALS  FOR  APPLICA- 
TION TO  LOPAIR  (LONG-PATH  INFRARED) 
SYSTEMS,  by  Hugh  R.  Carlon.   1  June  59,   2()p. 
4  refs.  CWL  Technical  memo.  no.  32-42; 
AD-217  807. 
Order  from  LC  mi$2.  40,  ph$3. 30  PB  150  103 

The  physical,  optical  and  spectral  characteristics  of 
various  filter  materials  for  use  in  the  construction  of 
infrared  detector  filter  wheels  (fluorothene,  talc, 
Teflon,  polyethylene,  indium  antimonide,  calcium 
fluoride,  and  barium  fluoride)  were  discussed.    The 
types  discussed  were  plastic  films,  fused  salts, 
minerals,  and  special  alloys.    Wherever  possible, 
spectral  characteristics  were  shown  for  various 


thicknesses  of  the  materials.    Teflon,  polyethylene, 
indium  antimonide,  and  calcium  fluoride  were  in  the 
infrared  beam.    No  attempt  was  made  to  correct  the 
curves  to  represent  the  actual  radiation  seen  by  the 
detector  as  a  result  of  radiation  characteristics  erf 
the  infrared  source.    If  such  a  correction  were  made, 
the  area  under  both  curves  would  be  equal,  and  the 
condition  of  optical  balance  would  be  verified  mathe- 
matically.  Peak  efficiency  for  the  system  discussed 
was  35%,  but  it  is  possible  to  select  materials  re- 
sulting in  50%  efficiency. 


Columbia  U . ,  New  York 
POINTS  OF  MULTIPUQTY  AI  OF  PLANE  ^ROWN- 
lAN  PATHS,  by  A.  Dvoretzky,  P.  Erdbs ,  and 
S.  Kakutani.   Rept.  on  Contract  Nonr- 266(59). 
June  59,  9p.  4  refs.  CU-5-59-Nonr-266(59)MS. 
Order  from  LC  mi$l  .80,  ph$l  .80         PB  147  893 


Hughes  Research  Labs. ,  Malibu,  Calif. 
FUNDAMENTAL  LIMITATION  IN  THE  POINTING 
ACCURACY  OF  A  RADIO  TELESCOPE,  by  Nicholas 
George,    Sc^'^ntific  rept.  no.  2  on  Contract 
AF  19(604)5725.    1  Apr  60,  22p.  7  refs.  AFCRC-TN- 
60-585. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  149  912 

The  angular  pointing  accuracy  erf  a  radio  telescope 
is  limited  by  the  finite  angular  width  of  the  diffraction 
F>attem  of  the  receiving  aperture  and  by  the  presence 
of  noise  in  the  receiver.    A  formula  is  derived  which 
expresses  the  angular  uncertainty  inherent  in  training 
a  radio  telescope  toward  a  point  source  as  a  function 
of  the  flux  level  of  the  source,  the  bandwidth  and  the 
sensitivity  of  the  receiver,  the  observation  time,  and 
the  angular  rate  of  change  of  the  diffraction  pattern. 
This  formula  is  applied  to  the  case  of  a  weak  source 
of  cosmic  radio  waves,  and  it  is  found  that  if  the 
source  spectral  intensity  varies  as  1/f^,  then  the 
angular  pointing  accuracy  varies  with  frequency  as 

1/f    ^.    For  non-thermal  sources,  an  average  value  at 
^,  =  0.  8  is  reported  In* the  literature,  and  thus  one 
finds  only  a  slight  frequency  dependence  of  the  angular 
pointing  accuracy,  i.e.,  as  1/f"- 2.    This  result  as 
valid  for  any  aperture  shape,  and  in  this  paper  appro- 
priate formulas  are  given  for  the  linear,   rectangular, 
and  circular  apertures.    Finally,  a  sample  computa- 
tion indicates  that  an  angular  pointing  accuracy  of  30 
seconds  of  arc  is  possible  using  present-day  receiver 
components  and  an  aperture  size  of  3.  4  meters  (ap- 
proximately).   The  effects  of  atmospheric  turbulence, 
dimensional  tolerance,  and  mechanical  stability  are 
not  considered.  (Author) 


ItekCorp.,  Waltham,  Mass. 
COMMUNICATION  THEORY  AND  SCALAR  DIF- 
FRACTION THEORY,  by  Edward  L.  O'Neill,  Richard 
Barakat,  and  David  E.  Lev.  Final  repK.    on  Contract 
AF  19(604)5544.  Apr  60,  121p.  51  refs.  ItekP-168: 
AFCRC-TR-60-142. 
Order  from  LC  miJ6.30,  ph$19.80       PB  149  435 

This  report  attempts  to  present  solutions  to  certain 
problems  in  visible  optics  which  in  the  course  of 
events  should  prove  to  be  of  considerable  interest  to 
those  in  the  microwave  field.  Chajxer  I  is  concerned 
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Lincoln  Lab. ,  Mass.  Insij.  of  Tech.,  I^xlngton. 
PREPARATION  AND  PERFDRMANCE  OF  SINTERED 


by  R.  R.  Billups. 
l^immerman.    Rept.  on  Con- 


tract AF  19(604)5200.    12  Mar  59,   15p.   10  refs.   Tech- 
nical rept.  no.  200;  AD-2i;!  580. 


Order  from  LC  mi$2.  40,  p  i$3.  30 


PB  147  010 


This  report  released  for  sale  to  the  public  13  Oct  60. 

The  performance  of  sintered  CdS  layers  is  dependent 
upon  their  activation  and  th(*  parameters  of  the  sintering 
process.    A  procedure  of  activation  of  Cds  powders  is 
givcii  with  an  accompanying  discussion  of  techniques 
used  in  the  production  of  sintered  layers.    Data  are  pre- 
sented relating  the  dependency  of  the  electrical  and 
optical  characteristics  of  the  sintered  layer  with  varia- 
tions in  activation  and  in  th<!  sintering  parameters,  such 
as  atmosphere,  temperaturfe  and  time  of  bake,  and 
method  of  cooling.    Sintered  layers  of  desired  charac- 
teristics can  be  produced  aiid  data  from  such  layers  are 
discussed.    Examples  are  given  as  to  how  these  layers 
are  utilized  in  device  appli^tions.    (Author) 
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Naval  Ordnance  Lab 
INTER FEROMETRIC  MEA$UREMENT 
LENGTHS  OF   INFRARED 
1-  TO  2-  MICRON  REGION 
and  Edward  Paul,  Jr.   19  Fet) 
NAVORD  rept.   4636;  NOLC 
Order  from  LC  mi $3.  00, 


A  method  was  developed  for 


Calif. 

OF  WAVE- 
EMISSION  LINES  IN  THE 
by  Curtis  J,  Humphreys 
58,   31p.    15  refs. 
rept.   390;  AD-  162  994. 
30  PB  149  771 


p^$6 


the  precise  evaluation  of 


spectral  emission  lines  in  the  1-  to  2->*- region  by  inter- 
ferometric  intercomparison  with  selected  internation- 
ally adopted  wavelength  stardards.    The  essential  fea- 
ture of  the  method  is  the  provision  for  scanning  the 
interference  pattern  by  uniform  rotation  of  a  Fabry- 
Perot  interferometer  so  thaij  a  diametral  section  of  the 
system  of  circular  fringes  rhoves  across  the  slit  of  a 
high- resolution  infrared  spettrometer.    Data  are  ob- 
tained in  the  form  of  chart  rjecords  of  the  fringe  po- 
sitions.   NOLC  digital  compiiter  facilities  are  utilized 
for  reduction.    Aluminum  cojatings  proved  satisfactory. 
Interferometer  separations  up  to  30  mm  were  used 
in  reported  work.    Waveleng  ths  are  reported  as  follows: 


argon,    19  lines;  krypton.    It 

10  lines,  mercury  198,  8  lii  es;  cadmium,  4  lines; 
helium,   1  line,  namely,  V  2(581  A.    The  absolute  ac- 
curacy now  being  achieved  i 
cases.    (Author) 


lines;  natural  mercury. 


1  part  in  10^  in  favorable 


Washington  Square  Coll. ,  New  York  U. ,  N.  Y. 
A  STUDY  OF  THE  FAR  INFRARED  PROPERTIES 
OF  CRYSTALS,  by  J.  H.  Rohrbaugh.    Scientific  rept. 
no.  9,  1  Sep- 31  Nov  59,  on  Millimeter  Wave  Project, 
Contract  AF  19(604)2673.    [1959]  25p.  7  refs. 
AFCRC-TN-60-157;  AD- 234  816. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  880 

The  optical  behavior  of  the  NaCl  crystal  in  the  in- 
frared is  investigated  at  various  temperatures. 
Neuberger's  [}.  Neuberger,  Absorption  of  NaCl  in  the 
Infrared,  Thesis,  New  York  Univ. ,  1957]  derivation 
is  used  near  room  temperature.    Neuberger  applies 
the  Blackman  anharmonic  theory  to  the  Kellerman 
model  of  the  NaCl  crystal  for  his  derivation  of  the 
optical  constants.   At  low  temperatures,  his  damping 
factor  had  to  be  modified  by  including  the  zero  point 
energy.   This  was  obtained  by  the  use  of  the  previ- 
ously derived  2PK.  frequency  spectrum  of  the  normal 
modes  of  vibration.    It  is  seen  that  the  change  of  the 
optical  constants  is  already  experimentally  detectable 
with  the  experimental  accuracy  currently  achievable 
for  a  difference  of  20*^  near  room  temperature. 
(Author) 


Solid  State  Physics 


Armour  Research  Foundation,  Chicago,  111. 
MECHANISM  OF   WEAR  OF  NONMETALLIC  MATE- 
RIALS, by  C.  H.  Riesz.    Rept.  for  May  59- Jan  60  on 
Research  on  Interface  Phenomena,  Contract 
AF  33(616)5962.    May  60,  25p.   14  refs.    WADC  Tech- 
nical rept.  59-316,  Part  II. 
Order  from  OTS  $0.75  PB  161  955 

A  fundamental  study  was  made  of  the  wear  mechanism 
of  nonmetallic  materials  at  high  temperatures.   Single- 
crystal  sapphire  was  examined  in  a  friction  apparatus 
made  for  studies  up  to  2200OC.    A  sapphire  ball  loaded 
at  22,  50,  and  1 27  g  was  passed  over  a  sapphire  plate 
at  .0053  cm/sec  at  29-9210C.    Both  slider  and  plate 
were  oriented  such  that  the  CQ-axis  was  normal  to  the 
direction  of  traverse.    With  cleaned,  as-received 
materials  coefficient  of  friction  values  were  scattered. 
Prior  heat  treatment  at  900x925^0  reduced  scatter  and 
gave  peak  values  of  .  25-.  30  near  600^0.   The  results 
suggest  that  the  surfaces  of  the  sapphire  were  imper- 
fect.  Observations  by  oth^r  investigators  on  variation 
of  modulus  of  rupture  appear  to  have  a  common  basis. 
Wear  areas  on  ball  and  plate  were  6/i  wide;  subsurface 
changes  extended  to  .30;j.    Electron  microscopy  in- 
spection suggests  high  surface  temperatures  occurred 
coincidently  with  the  friction  process,  but  direct 
evidence  of  an  adhesion  mechanism  is  inconclusive. 
(Author) 


Battelle  Memorial  Inst.  ,  Columbus.  Ohio. 
EFFECT  OF  HIGH  PRESSURE  ON  ELECTRICAL  PROP 
ERTIES  OF  NiO.  CoO  AND  CujO.  by  A.   P.   Young, 
W.  B.  Wilson,  and  C.   M.   Schwartz.   Technical  note 
no.    1  on  Contract  AF  49(638)441.    1  Sep  60,  27p. 
20  refs.   Technical  Document  AFOSR-TN-60-629. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  266 
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The  effect  of  pressure  on  electrical  resistance  and 
Seebeck    coefficient  at  or  near  room  tenperature  in 
NiO,  CoO,  CuO,  and  CuoO  has  been  determined.   Equa- 
tions relating  the  Seebeck  coefficient  to  hole  concen- 
tration have  been  used  to  calculate  the  effect  of  pres- 
sure on  hole  mobility.    In  all  materials  examined,  hole 
mobility  was  decreased  by  pressures  to  60  000  atm. 
It  has  been  proposed  that  NiO  charge  transport  occurs 
by  the  motioh  of  holes  trajjped  at  local  sites  by  polari- 
zation of  the  surrounding  lattice.    The  effect  of  pres- 
sure on  the  diffusion  of  self- trapped  holes  has  been 
considered.    Motion  of  self- trapped  holes  in  an  ionic 
crystal  and  of  vacancies  in  a  metal  may  be  similar  to 
the  extent  that  the  motion  of  either  probably  involves 
cooperative  movements  of  surrounding  ions  or  atoms. 
Some  inward  relaxation  probably  occurs  around  either 
a  hole  trapped  at  a  local  site  in  an  ionic  crystal  or 
around  a  vacancy  in  a  metal.    In  either  case  pressure 
would  be  expected  to  decrease  the  jump  frequency  for 
motion  of  the  defect.    It  is  proposed  that  in  NiO,  CoO, 
and  CuO,  the  decreased  hole  mobility  with  pressure 
was  due  to  a  decrease  in  diffusion  rate  of  self- trapped 
holes.    The  explanation  for  pressure  effects  in  Cu20 
may  be  more  complicated  since  CU2O  is  generally  re- 
garded as  a  wide  band  semiconductor.    (Author). 


Brown  U.  ,  Providence,  R.   L 
INVESTIGATIONS  OF  SURFACE  PROPERTIES  OF 
SILICON  AND  OTHER   SEMICONDUCTORS,  PHASE  I 
AND  II,  by  H.   E.   Farnsworth,   D.   Haneman  and  others. 
Scientific  rept.   no.   3,  30  Apr- 30  June  60,  on  Contract 
AF  19(604)5986.    July  60,    19p.    12  refs.    ERD  TN- 
60-775. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  208 

Measurements  on  a  (111)  GaSb  face  have  been  extended 
to  include  secondary  emission  observed  as  a  function  of 
oxygen  and  carbon  dioxide  adsorption.    Diffraction  and 
adsorption  measurements  have  also  been  made  on  a 
(HI)  GaSb  face.    The  adsorption  rates  of  oxygen  and 
carbon  dioxide  were  greater  by  about  a  factor  of  10  for 
the  (Hi)  face  than  for  the  (111)  face.    A  germanium 
crystal  was  subjected  to  wet  and  dry  cycles  of  nitrogen 
and  oxygen.    The  effects  of  these  ambients  on  the  sur- 
face recombination  states  was  determined  by  combined 
measurements  of  surface  recombination  velocity  and 
surface  conductivity.    Studies  of  the  formation  of  p-type 
films  on  vacuum- heated  silicon  have  continued.    The 
original  baking  temperature  of  the  vacuum  system  has 
been  varied  over  the  range  from  300°C  to  450°C  with- 
out influencing  the  number  of  diffused  jurceptors.    Re- 
sults have  been  obtained  for  a  (110)  silicon  crystal    ; 
which  are  in  conformity  with  those  previously  obtained 
for  the  (100)  aixl(lll)  crystal  faces.  (See  also 
PB  147  758) 


Brown  U.  Div.  of  Applied  Mathematics, 

Providence,   R.  I, 
DIMENSIONAL  CHANGES  IN  CRYSTALS  DUE  TO 
DISLOCATIONS,  by  R.  A.   Toupin  and  R.   S.   Rivlin. 
Technical  rept.  no.  51  on  Contract  Nonr- 562(10).' 
Oct  59,  28p.  4  refs.  CI  1-51;  AD- 228  130. 
Order  from  LC  mi%2.  70,  ph$4.  80  PB  149  945 

The  second-order  elasticity  theory  is  used  to  show 
how  changes  in  the  average  dimensions  of  elastic 
bodies,  either  isotropic  or  anisotropic,  due  to  the  in- 
troduction of  dislocations,   can  be  calculated  when  the 


displacement  gradients  produced  by  the  dislocations 
are  sufficiently  small.    It  is  shown  that  the  average 
value  of  each  of  th€  stress  comp)onents,  in  a  rectan- 
gular Cartesian  coordinate  system,  is  zero.    This  re- 
sult is  then  used,   within  the  framework  of  the  second- 
order  theory,  to  obtain  an  expression  for  the  average 
value  of  each  of  the  infinitesimal  strain  components  as 
the  average  value  of  an  expression  of  second  degree 
in  the  displacement  gradients  which  are  associated 
with  the  dislocations  in  the  body  according  to  the 
classical  theory.    (Author) 


Brown  U .  Div .  of  Applied  Mathematics  ,  Providence , 

R.  I. 
STRESS  ANALYSIS  IN  THE  PLASTIC  RANGE,  by 
William  Prager.  Technical  rept.  no.  [52]  on  Contract 
Nonr-562(10).  Oct  59,  24p.  28 refs  .  ai-52; 
AD-228  129. 
Order  from  LC  mi$2.70,  ph$4.80         PB  149  946 

Problems  of  plastic  stress  analysis  are  illustrated  by 
using  a  truss  as  an  example.  The  state  of  stress  can 
be  specified  by  the  values  of  a  finite  number  of  paranr 
eters  .   For  this  discrete  model,  linear  programming, 
quadratic  programming,  and  differential  quadratic 
programming  are  shown  to  be  important  tools  of 
plastic  stress  analysis.  In  discs ,  plates,  and  shells, 
and  in  the  3-dimensional  continuum,  the  state  of 
stress  is  specified  by  functions  of  position.  While 
extreme  characterizations  of  the  state  of  stress  were 
given  and  individual  problems  were  solved  for  these 
continuous  models,  efficient  methods  of  plastic  stress 
analysis  have  yet  to  be  developed.  In  view  of  the  com- 
plexity of  the  problem,  there  is  no  doubt  that  these 
methods  will  have  to  be  numerical  rather  than  analyt- 
ical. (Author) 


Colorado  U. ,  Boulder. 
NUCLEAR  RESONANCE  OF  A 1  IN  SYNTHETIC 
RUBY.   Technical  note  on  Contract  AF  49(638)611. 
June  60,  8p.  6  refs.   AFOSR-TN-60-724. 
Order  from  LC  mi$1.80,  ph$1.80  PB  149  837 

The  quadrupole  coupling  constant  sV  and  the  line 
•widths  of  Al  were  investigated  at  300°K,  77°K,  and 
4.  2^  and  Cr3'*"impurity  concentrations  of  0. 1%, 
1.5%,  and  4%.   The  results  indicated  that  the  most 
significant  contribution  to  the  line  width  was  the  nu- 
clear dipole-dipole  interaction  except  for  the  4%  crys- 
tal at  4.  29k  where  the  paramagnetic  dipole- nuclear 
dipole  interaction  became  important. 


Compagnie  Generale  de  T[elegraphie]  S[ans]  F[il] 

(France). 
PREPARATION  OF  II -IV  SEMI-CONDUCTOR  COM- 
POUND MIXTURES  AND  MEASUREMENT  OF  THEIR 
ELECTRICAL  AND  THERMAL  PROPERTIES. 
Quarterly  status  technical  rept.  no.  4,  1  Jan- 
30  Mar  60,  on  Contract  AF  61(052)243.  [i960]  24p. 
AD- 237  885. 
Order  from  LC  mi$2.70,  ph$4.80         PB  148  213 

Single  crystals  of  Mg2Sn  about  8  cm  long  were  ob- 
tained regularly  by  using  a  heating  element  whose 
interior  tube  was  of  alumina  and  in  which  the  interval 
between  lubes  was  filled  with  powdered  alumina .  The 
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first  crystals  obtained  wen 
carriers  of  the  order  of  10 
analysis  revealed  traces  of 
faint  traces  of  Si,  Fe,  and 
same  heating  elenient ,  n  orl^ 
number  of  carriers  of  the  orde 
tained .  The  type  is  apparent 
metric  depanure  so  that  if 
controlled,  crystals  of 
to  the  theoretical  composi 
Measurements  of  resisiivit 
made  on  2  single  crystals  . 
types  .  The  samples  ,  Ai  a 
head  and  tail  of  the  same  i 
ature,  the  number  of  Ai  ca 
of  tho  A2.   Phase  studies  1 
unequally  distributed  along 
the  ingot  is  slowly  recrystajll 
end.   A  method  for  measu 
diffusivity  is  appended;  one 
IS  maintained  at  constant 
receives  a  periodic  therma 
tlon  is  derived  by  superposing 
periodic  sutes  ,  given  the  c  la 
equation  and  boundary  condt 
AD-236  763) 


jl  type  with  the  number  of 
8/cc.   Spectrographic 
Cu  and  Ca  and  extremely 
^Ji .   After  fusion  with  the 
type  crystals  with  the 
10^ '/cc  were  ob- 
ly  imposed  by  stoichio- 
the  speed  of  cooling  is 
n  which  are  very  close 

may  be  obtained. 
I  and  Hall  coefficient  were 
Dne  each  of  the  n  and  £> 
A2,  were  taken  from  the 
At  liquid  air  temper- 
riers  was  one-tenth  that 
icated  Pb  and  Sn  are 
the  length  of  a  crystal  if 
ized,  staning  at  one 

semiconductor  thermal 
end  of  a  cylindrical  bar 
rature  and  the  other 
flux  of  energy.  The  solu- 
the  nonperiodic  and 
racterisiic  linear  heat 
ions  .  (See  also 
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Conservatoire  des  Arts  et 
X-RAY  DIFFRACnON 
St'RFACE,   by  M.  Cagnon 
note  no.   2  on  Contract  AF 
7  refs.   AFOSR-TN-60-68I 
Order  from  LC  mi $2.  70,  pH%4.  80 


The  influence  on  the  X-ray 
superficial  scratches,  subb<tunda 
been  studied  in  detail  with  a 
The  first  part  of  the  work  hi. 
a  convenient  camera  and  th 
necessary  to  obtain  a  satisfactory 
ing  power. 


Detroit  U.  [Mich.  ] 
DEVELOPMENT  OF  A  MA 
PLASTICITY  BASED  ON  TUE 
by  H.  Payne,  S.   J.   Czyzak  and 
tract  AF  19(600)1466.    1  Sep 
TR-60-107. 
Order  from  LC  mi$3.  60,  pH$9.  30 


Metiers,  Paris  (France). 
IMAOES  of  a  CRYSTALLINE 
A.  Guinier.   Technical 
6|l(052)51.  Jan  60,  27p. 
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;  mage  of  defects  such  as 
ries,  slip  planes  has 
lithium  flouride  crystal, 
s  been  the  construction  of 
study  of  the  conditions 

geometrical  resolv- 


HEMATICAL  THEORY  OF 
CONCEPT  OF  SLIP  III. 
others.   Rept.  on  Con- 

60,   58p.   24  refs.   AFOSR- 

PB  150  242 


The  Taylor  model  can  be  coisidered  as  the  more  re- 
alistic one  of  the  several  which  have  been  proposed  and 
the  modifications  of  this  motiel  by  Lin,  Bishop  and  Hill, 
and  Payne  have  made  it  possible  to  solve  the  stress - 
scrain  relation  for  certain  problems.    The  fact  that  good 
agreement  between  theory  atid  experiment  has  been  ob- 
tained for  these  problems  justifies  acceptance  of  the 
model  as  one  which  describes  the  behavior  of  material 
under  stress     The  Taylor  trlodel  has  been  investigated 
quantitatively  for  face  ceniefed  cubic  crystals  only. 
(See  also  PB  144  773) 


Electronic  Systems  Lab. ,  Mass.  Inst,  of  Tech. , 

Cambridge. 
AN  INVESTIGATION  INTO  THE  THERMAL  AND 
ELECTRICAL  PROPERTIES  OF  THE  MERCURY- 
TELLURIDE  CACMRJM-TELLURIDE  SEMI-CONDUC- 
TOR SOLID  SOLUTION  SYSTEM,   by  John  Blair.    Scien- 
tific rept.  no.  2  on  Contract  AF  19(604)4153.   15  June6Q 
99p.  66  refs.  AFCRC-TN-60-753;  DSR-7994. 
Order  from  LC  mi$5.  40,  ph$15.  30  PB  150  051 

This  report  deals  with  three  separate  but  essentially 
interrelated  subjects.    The  thermal  and  electrical  prop- 
erties of  dilute  solid  solutions  of  cadmium  telluride  in 
mercury  telluride  are  investigated,  and  techniques  are 
developed  for  the  preparation  and  evaluation  of  single 
crystals  in  this  material  system.    The  common  focal 
point  in  this  investigation  was  provided  by  thermoelec- 
tric energy  conversion. 


General  Electric  Research  I^b.  .  Schenectady.  N.Y. 
DIFFUSION  OF  Li  IN  Si  AT  IflGH  T  AND  THE 
ISOTOPE  EFFECT.  byE.  M.  Pell.   Scientific  rept. 
no.  2  on  Contract  AF  19(604)5551  .    25  Feb  60.  3lp. 
25  refs.  AFCRC-TN-60- 182;  AD- 234  621  . 
Order  from  LC  mi$3.00.  ph$6.30         PB  148  247 

The  diffusion  rate  of  Li  in  Si  at  high  temperatures  has 
been  re -investigated  using  an  outdiffusion  technique. 
The  resulting  D  for  Li-7  is  (2.21  1  0.07)  x  10-6 
cm2/sec  at  (8001  5)°C  and  2.4  x  10-'^cni2/sec  at 
(13501  5)°C.  AtSOOOC,  the  value  for  Dlj.^Dlj.^is 
1 .075  1  .02.  in  accordance  with  the  expected  inverse 
dependence  on  the  square  root  of  the  mass  .  The 
ionic  charge  of  the  Li  and  the  atomic  mechamism  for 
Li  diffusion  is  discussed  in  the  light  of  these  and 
other  results . 


General  Telephone  and  Electronics  Labs. .  Inc. , 

Bayside.  N.   Y. 
INFRARED  SCATTERING  STUDY,   by  G.  H.  Schwuttke. 
Final  rept.   on  Contract  AF  19(604)3482.   30  Apr  60, 
72p.   30  refs.- TR  60-300.  7;  AFCRC-TR-60-157. 
Order  from  LC  mi$4.  50.   ph$l2.  30  PB  150  094 

Imperfections  in  silicon  single  crystals  have  been 
studied  by  means  of  infrared  light  scattering,   copper 
decoration,  and  X-ray  extinction  microscopy.    Scope 
and  limitations  of  these  three  methods  have  been  ex- 
plored and  compared  with  etching  techniques.    Meas- 
urements have  been  conducted  to  check  the  reliability 
of  etching  and  decoration  techniques  in  crystals  of  low 
and  high  oxygen  concentration,  using  X-ray  extinction 
photomicrographs  as  standards.  (Author)  (See  also 
PB  142  964) 


Georgia  Inst,  of  Tech.  Engineering  Experiment 

Station,  Atlanta. 
X-RAY  DIFFRACTION  STUDIES  OF  THERMAL 
MOTIONS  IN  CRYSTALS,  by  R.   A.   Young.    Annual 
rept.  no.    1,   1  June  58-31  May  59,  on  Contracts  Nonr- 
991(00)  and  991(06).    [1959]  184p.  50  refs.  AD-228  067. 
Order  from  LC  nii$8.  40.  ph$28.  80  PB  149  856 
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A  discussion  is  presented  relevant  to  the  literature, 
theoretical  background,  and  experimental  considera- 
tions and  techniques  pertinent  to  studies  of  thermal 
motions  in  crystals,  particularly  AgCl,  by  means  of 
observations  of  Bragg  intensities.    A  method  for  deter- 
mining temperature  factors  from  ten^eratures  depend- 
ences of  X-ray  intensities  is  derived.    Equipment  de- 
sign and  performance,  design  of  experiments,  experi- 
mental techniques,  and  characteristics  of, the  s|)ecimen 
are  discussed  with  respect  to  accuracy  and 
reproducibility. 


Harvard  U.   Div.  of  Engineering  and  Applied  Physics, 

Cambridge,  Mass. 
A  THEORETICAL  STUDY  OF  PENDELLOSUNG 
FRINGES.   PART  1.  GENERAL  CONSIDERATIONS. 
PART  2.  DETAILED  DISCUSSION  BASED  UPON  A 
SPHERICAL  WAVE  THEORY,  by  N.   Kato.   Technical 
rept.   no.   3  on  Contract  Nonr- 1866(39).    10  Nov  59, 
64p.   12  refs.  AD- 237  681. 
'Order  from  LC  mi$3.  90,  ph$iO.  80  PB  148  320 

The  assumption  of  an  incident  plane  wave  is  shown  to 
be  inadequate  for  single  crystal  experiments  of  X-ray 
diffraction  (Laue  case).    A  dynamical  theory  of  dif- 
fraction is  formulated  for  a  general  type  of  monochro- 
matic incident  wave.    Fundamental  aspects  of  wave 
behavior  are  discussed  in  terms  of  wave  bundle  con- 
siderations.   Diffraction  phenomena  are  classified  by 
A©  (an  angular  width  of  single  crystal  reflcvtion)  and 
Aq  (a  width  in  which  the  angular  spectrum  of  an  in- 
cident coherent  wave  takes  an  appreciable  value).     If 
A0'  »fl„,  a  plane  wave  assumption  is  adequate. 
This  is  usually  the  case^or  electron  diffraction.     If 
A©  <<-^o'  *  spherical  wave  assumption  is  more 
appropriate  and  most  of  X-ray  casesi  fall  under  this 
alternative.    Furthermore,  a  criterion  is  given  to  dis- 
tinguish between  Fresnel  and  Fraunhofer  diffraction  in 
a  crystalline  medium.    "Pendellosung"  fringes  of 
X-rays  can  be  interpreted  as  Fraunhofer  diffraction, 
while  those  of  electrons  are  observed  in  a  Fresnel  dif- 
fraction region.    The  essential  features  of  section  pat- 
terns, particularly  "hook-shaf>ed"  fringes,  can  now  be 
explained.    (Author). 


Honeywell  Research  Center,   Hopkins,  Minn. 
ENVIRONMENTAL  EFFECTS  ON  THE  MECHANI- 
CAL PROPERTIES  OF   IONIC  SOLIDS  WITH  PAR- 
TICULAR  REFERENCE  TO  THE  JOPPE  EFFECT, 
by  R.   J.   Stokes.   T.   L.   Johnston,  and  C.  H.    Li. 
Technical  rept.   no.   6  on  Contract  Nonr-2456(00). 
Oct  59,  26p.   14  refs.   HR-59-510;  AD-228  082. 
Order  from  LC  mi$2.  70.  phK  80  PB  149  870 

Mechanical  properties  of  sodium  chloride  crystals  are 
extremely  sensitive  to  the  presence  of  surface  micro- 
cracks.    Removal  of  these  cracks  by  immersion  in 
water  leads  to  an  enhancement  of  ductility  (10-20% 
tensile  elongation)  which  is  retained  indefinitely  in  dry 
air  providing:  (a)  the  crystal  is  dried  without  leaving 
a  surface  precipitate,  (b)  microcracks  are  not  rein- 
troduced by  mishandling  the  gauge  length.    Storage  in 
a  damp  atmosphere  results  in  a  surface  deposit  and 
consequent  re-embrittlement.    Elimination  of  surface 
flaws  in  other  ionic  solids  does  not  necessarily  result 
in  an  enhancement  of  ductility.    Instead,  there  is  a 


change  in  fracture  behavior  which  is  manifested  by  a 
change  in  the  location  of  fracture  origin.    The  Joffe 
effect  is  regarded  as  the  action  of  a  solvent  in  promot- 
ing this  change  in  fracture  behavior.    Other  environ- 
mental effects  on  mechanical  properties  are  distin- 
guished in  terms  of  the  type  of  environment  and  the 
initial  surface  condition.    (Author) 


Illinois  Inst,  of  Tech.  ,  Chicago.  ' 

DISTRIBUTION  OF  ELECTRONS  IN  CADMIUM 
SULFIDE  CRYSTALS,  byGaneshP.  Mohanty  and 
Leonid  V.  Azaroff.   Rept.  on  Contract  AF  49(638)425. 
19  July  60,  8p.  5  refs.  AFOSR-TN-60-792. 
Order  from  LC  jni$1.80,  ph$i  .80         PB   149  893 

The  (0001)  electron  density  projections  have  been 
determined  for  a  pure  CdS  crystal  having  a  high  dark 
resistivity  and  one  doped  with  chlorine  having  low 
resistivity.   Extremely  accurate  intensities  (i2%) 
were  obtained  so  that  small  variations  in  the  electron 
distribution  could  be  determined.  It  was  found  that 
the  atoms  in  the  doped  crystal  had  larger  effective 
sizes  than  in  the  undoped  crystal.   Also,  the  presence 
of  a  very  small  peak  in  an  interstitial  position  of  the 
structure  suggests  that  some  of  the  atoms  occupy 
interstitial  sites  .  This  result  differs  markedly  from 
an  earlier  investigtion  by  Shuvalov  who  reports  the 
formation  of  "electron  bridges"  between  adjacent 
atoms  in  CdS  crystals  having  low  dark  resistivities 
The  results  obtained  in  this  investigation  also  differ 
from  Shuvalov 's  in  regard  to  variations  in  diffraction 
intensities  of  certain  reflections  .  Possible  reasons 
for  these  differences  are  discussed.   (Author) 


Illinois  U. ,  Urbana. 
HALL  MOBILITY  OF  HOLES  IN  SILVER  BROMIDE, 
by  Roland  Clements  Hanson.    l>x:toral  thesis.   Tech- 
nical note  no.  4  on  Contraa  AF  49(638)579.   June  60, 
78p.  90  refs.   AFOSR  TN-60-795.  AD-240  108. 
Order  from  LC  mi$4.50,  ph$l2.30  PB  149  438 

Hall  mobility  measurements  have  been  made  on  holes 
introduced  into  AgBr  by  a  bromine  atmosphere  in  the 
temperature  range  from  room  temperature  to  ISO^C. 
These  measurements  were  made  using  conventional 
electrode  geometry  and  sensitive  high  impedance  a-c 
techniques  similar  to  those  used  by  Macdonald  and 
Robinson.   The  Hall  mobility  for  holes  varied  from 
2.0±Q.5  cm^/vqlt-sec  at  room  temperature  (270C) 
to  0.  5±  0. 15  cmVvolt-sec  at  150°C.   The  hole  mobil- 
ity is  about  30  times  smaller  than  the  electron  mobil- 
ity determined  by  other  workers  at  room  temperature 
The  temperature  dependence  of  the  hole  mobility  is 
about  T"^.   This  is  much  steeper  than  the  tempera- 
ture dependence  of  the  electron  mobility  in  this 
region.   Preliminary  measurements  were  also  made 
on  the  thermoelectric  power  of  AgBr  in  a  bromine 
atmosphere.   If  the  classical  theory  used  is  correct, 
these  measurements  indicate  that  the  density  of 
states  effective  mass  for  the  holes  is  very  small. 
(Author) 
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Most  problems  involving  dielectrics  cannot  be  solved 
exactly,  e.  g. ,  diffraction  by  a  dielectric  wedge.   It  is 
the  purpose  of  this  work  to  describe  a  technique  by 
which  the  transition  conditipns  at  an  interface  between 
two  dielectrics  can  be  conveniently  and  accurately  re- 
placed by  a  single  mixed  bcundary  condition. 


Institute  d  Mathematical  jSciences,   New  York  U 

N.   Y. 

RADIO  PROPAGATION  PASt  A  PAIR  OF  DIELECTRIC 
INTERFACES,  by  Julius  Kdne  and  Samuel  N.   Carp. 
Rept.  on  Contract  AF  19(604)5238.    May  60,  37p. 
11  refs.   Research  rept.   noi   EM-154;  AFCRC-TN- 
60-392. 
Order  from  LC  mi$3.  00,  ph$6.  30  PB  150  054 

A  previous  report  introduced  a  linear  boundary  condi- 
tion that  serves  to  accurate|ly  replace  transition  con- 
ditions at  dielectric -dielecljric  interfaces.    In  this  work 
this  procedure  is  applied  tcj  obtain  an  approximate  sol- 
solution  for  an  otherwise  mjathematically  intractable 
problem.    The  original  geortietry  of  the  problem  is  that 
of  a  dielectric  half  space  alcove  two  dielectric  quarter 
spaces.    After  the  technique  of  reformulation  is  applied, 
the  problem  reduces  to  one  of  obtaining  a  solution  of  a 
two-part  boundary  value  pr6blem,   in  the  upper  half 
space.    This  problem  is  solved  exactly  by  the  method 
of  Wiener  and  Hopf.    Physic  illy  reasonable  results  are 
obtained  in  a  form  suitable   or  numerical  computation 
(Author) 


Laboratory  for  Insulation  Research,  Mass.  Inst. 

of  Tech.,  Cambridge. 
SOME  OPTICAL  PROPERTIES  OF  THE  CUPROUS 
HALIC^S  AND  RELATED  COMPOUNDS,  by 
R.  Coelho.    Rept.  on  Contract  Nonr- 1841(10).    Oct  59, 
35p.  41  refs.   Technical  rept.   143. 
Order  from  LC  mi$3.00.  ph$6.  30  PB  149  496 

The  optical  absorption  spectra  of  evaporated  films  of 
cuprous  chloride,  bromide,  and  iodide  have  been  in- 
vestigated at  various  temperatures,  in  an  attempt  to 
find  how  the  partial  covalence  of  these  compounds 
affects  their  optical  excitation. 


Massachusetts  U. ,  Amherst. 
ON  THE  CRYSTALLIZATION  OF  POLYETHYLENE, 
by  Marion  B.   Rhodes  and  Richard  S.   Stein.    Technical 
rept.   no.    15  on  Contract  Nonr-2151(00).    13  Oct  59, 
9p.  6  refs.  AD- 232  560. 
Order  from  LC  mi$l.  80,  ph$l,  80  PB  149  481 

A  series  of  light  scattering  photographs  was  made  on 
cooling  low-density  samples  from  a  polyethylene  melt 
having  a  density  of  0.  9203  g/cc,  a  melt'index  of  2.  1, 
Mj,  .  23,  000,  and  Mw  *  184,  000.   The  photographs 
were  taken  with  vertically  polarized  incident  light  and 
with  a  vertically  oriented  analyzing  polaroid  between 
the  sample  and  the  photographic  film  (Vv  polarization). 
The  first  scatiexing  pattern  developing  on  cooling 
showed  no  preferred  orientation  with  respect  to  the 
polarization  direction,  and  was  characteristic  of 
scattering  resulting  from  density  fluctuations.    The 
cooling  patterns  obtained  with  a  vertically  oriented 
incident  polarizer  and  a  horizontally  oriented  analyzer 
(Hv  polarizer)  exhibited  polarization  which  could  arise 
only  from  anisotropic  structure.    These  pictures 
showed  a  gradual  increase  in  intensity  with  no  maxi-, 
mum,  which  is  in  agreement  with  the  density  fluctua- 
tion interpretation  of  the  maximum.    A  series  of  Vv 
photographs  obtained  on  reheating  showed  no  maximum 
but  a  gradual  decrease  in  orientation  fluctuation  type 
of  scattering.    The  experiments,   which  are  consistent 
with  the  proposed  2- stage  crystallization  mechanism 
and  the  proposed  origin  of  the  scattering  maximum, 
afford  a  means  for  separating  and  studying  the  kinetics 
of  the  processes. 


Massachusetts  U. ,  Amherst. 
THE  SCATTERING  OF  LIGHT  FROM  POLYETHYL- 
ENE SAMPLES  HAVING  "RINGED"  SPHERULITES. 
II,  by  Richard  S.  Stein  and  Alphonse  Plaza.   Technical 
rept.  no.  14  on  Contraa  Nonr-2151(00).    13  Oct  59, 
6p.  4  refs.   AD- 232  559. 
Order  frnm  LC  mi$1.80,  ph$1.80  PB  149  480 


Materials  Research  Lab. ,  U .  of  California, 

Berkeley. 
ORIGIN  AND  PROPAGATION  OF  CRACKS  IN  MAG- 
NESIUM OXIDE  SINGLE  CRYSTALS,  by  K .  Muray, 
E.  R.  Parker,  and  L.  Himmel.   Technical  rept.  no.  1 
on  Ductile  Ceramics  Research,  Contract 
AF  49(638)601,  ARPA  Order  24-59,  Task  2.   May  60, 
30p.  11  refs.  AFOSR-TN-60-554;  Series  no.  150; 
issue  no.  I . 
Order  from  LC  mi$2.70.  ph$4.80         PB  150  005 
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Investigations  reported  herein  show  that  crack  nuclea- 
tion  in  MgO  begins  at  slip-band  intersections  where 
impurities  are  located  in  the  crystals  .  Cracks  were 
found  to  propagate  along  surfaces  containing  abnor- 
mally high  concentrations  of  imjxirities  .  (Autlio^ 


Mellon  Inst.,  Pittsburgh,  Pa. 
INTERMOLHCULAR  COUPLING  OF  VIBRATIONS  IN 
MOLECULAR  CRYSTALS:   A  VIBRATIONAL  EXCI- 
TON  APPROACH,  by  R.  M.  Hexter.    Rept.  on  Contract 
AF  49(638)542.    17  Mar  60,  43p.  30  refs.    AFOSR- 
TN-60-325. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  830 

A  vibrational  exciton  theory  is  developed  which 
parallels  in  many  ways  the  electronic  exciton  theory 
originally  put  forward  by  Davydov  and  amplified  by 
Craig  and  Hobbins  and  by  Fox  and  Schnepp.   The 
kernel  of  the  theory  is  the  adoption  of  a  transition 
dipole-transition  dipole  interaction  as  the  potential 
which  perturbs  the  isolated  molecule  energies  and 
which  thereby  couples  the  motions  of  pairs  of  mole- 
cules in  a  crystal.   As  a  result  of  the  quantitative  ap- 
plication of  this  theory,  molecular  dipole  derivatives 
of  several  of  the  parallel  modes  of  methyl  chloride 
are  obtained  from  the  correlation  field  splittings  of 
the  corresponding  fundamentals  in  the  spectrum  of 
solid  methyl  chloride.   An  isotope  effect  upon  corre- 
lation field  splittings  is  reported  and  is  accounted  for 
in  terms  of  the  same  theory. 


Mineralojgical  Lab.  ,  U.  of  Michigan,  Ann  Arbor. 
ULTRAVIOLET  PIEZOBIREFRINGENCE  OF  DIAMOND, 
by  Malcolm  Alvin  Conrad.   Research  supported  by  ONR 
Contract.    1959,  56p.   31  refs. 
Order  from  LC  mi$3.  60.  ph$9.  30  TO  149  855 

Measurements  of  optical  properties  aid  the  development 
of  the  theory  of  solid  state  physics.    The  importance  of 
stress- optical  investigations  is  augmented  by  the  close 
association  of  stress-optical,  piezoelectric,  and  elec- 
tro-optical properties.    With  few  exceptions,  stress- 
optical  studies  have  been  confined  to  the  visible  por- 
tion of  the  spectrum.    The  purjwse  of  this  study  is  to 
extend  these  limits  by  measurement  of  the  piezobire- 
fringence  constantsof  diamond  to  its  transmission 
limit  in  the  ultraviolet  portion  of  the  spectrum. 


phenylpicrylhydrazyl  is  used  as  a  scavenger  for  radi- 
cals produced.   A  copper  activated  zinc  sulfide  phosphor 
was  examined  for  trapped  electrons  by  electron  para- 
magnetic resonance.    When  the  phosphor  was  excited  by 
blue  light  at  room  cemperature  a  concentration  of  about 
10l6  elearons  per  cm  3  was  calculated  after  compari- 
son with  diphenylpicrylhydrazyl.   In  the  dark,  the  num- 
ber of  trapped  electrons  decays  to  about  half  the 
initial  number  in  18  hours.   (Author)  (See  also 
PB  147  941) 


Northwestern  Technological  Inst.  ,  Evansion,  111. 
TRANSFORMATION  STUDIES  OF  GRAY  TIN 
SINGLE  CRYSTALS,  by  R.  G.  Wolfson,  M.E.  Fine, 
and  A.  W.  Ewald.   Rept.  on  Contract  AF  49(638)524. 
June  60,  15p.  5  refs.  AFOSR-TN-60-794. 
Order  from  LC  mi$2.40,  ph$3.30         PB  150  105 

Measurements  of  the  linear  growth  rate  of  white  tin 
into  thin  single-crystal  wafers  of  gray  tin,  over  the 
temperature  range  24.2  to  46.5°C,  are  presented .- 
The  rate  is  not  a  single -valued  function  of  the  temper- 
ature. Imposed  upxDn  the  strong  temperature  depend- 
ence of  the  average  rate  is  a  variation  which  is  well 
defined  at  a  gi^n  temperature;  the  spread  in  the  ob- 
served values  decreases  sharply  with  increasing  tem- 
perature. The  variation  is  attributed  to  two  observed 
stress -relaxation  processes:  cleavage  in  the  gray 
tin  and  plastic  deformation  accompanied  by  recrystal- 
lization  in  the  white  tin.   (Author) 


Ohio  State  U.  Research  Foundation,  Columbus. 
RESEARCH  ON  SOUD-STATE  PROPERTIES  OF 
METALUC  CERAMIC  AND  ELECTRONIC  MATE-  ' 
RIALS,  by  p.  M.  Harris.    Final  rept.  on  Contract 
AF  18(600)769.    Sep  59,   lOp.    AFOSR-TR-59-[109]. 
Order  from  LC  nu$  1.80,  ph$  1.80  PB  152  014 

This  report  released  for  sale  to  the  public  13  Oct  60. 

Contents: 

Charge  distribution  and  characteristic  temperature  of 

metallic  lithium  from  x-ray  scattering  at  300°  and 

lOQOK. 
An  investigation  Of  the  transformation  and  structure  of 

silver  mercuric  iodide 
Laue-Bragg  scattering  and  charge  distribution  in 

lithium  hydride 


New  York  U. ,  N.  Y. 
PARAMAGNETIC  RESONANCE  IN  THE  SOLID  STATE, 
by  Hartmun  Kallmann.    Quarterly  progress  rept.  no.  5, 
July-Sep  59,  on  Contract  DA  36 - 039 -sc- 78056.    Oct  59, 
8p.   AD-229  083. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  150  588 

This  report  released  for  sale  to  the  public  13  Oct  60. 

An  analog  integrator  for  the  automatic  recording  of 
EPR  absorption  spectra  is  described  in  detail.   This  ac- 
cessory to  the  Varian  spectrometer  makes  it  possible 
to  compare  the  spectra  of  standard  samples  with  un- 
known spectra  to  obtain  the  number  of  unpaired  electron 
spins  in  the  unknown.   The  integrator  also  facilitates 
the  measurement  of  line  widths  and  line  separations. 
An  experiment  on  the  effect  of  p  radiation  on  the  ben- 
zene-carbon tetrachloride  system  was  set  up.    Di- 
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Raytheon  Co. ,  Waltham,  Mass. 
INVESTIGATION  OF  THE  MICROWAVE  PROPER- 
TIES OF  FERROELECTRICS,  by  Georg  Rupprecht. 
Scientific  rept.  no.  1  on  Contract  AF  19(604)4085. 
June  60,  36p.    AFCRC-TN-60-595. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  905 

Newly  developed  measuring  techniques  are  described 
which  make  it  possible  to  measure  the  complex  die- 
lectric constant  of  ferroelectric  material  over  a  wide 
range  of  temperatures  and  frequencies.   At  the  same 
time,  non-linear  behavior  can  be  studied.    Strontium 
titanate  single  crystals  have  been  measured  in  the 
temperature  range  from  80°K  to  about  room  tempera- 
ture and  over  a  frequency  range  from  100  c/sec  to 
24  kMc/sec.   The  essential  resul    rf  these  experiments 
is  that  there  is  no  dispersion  of  th>.  dielectric  constant 


•u 


temperature  as  a  function 


up  to  K-band  frequencies  iind  a  relation  exists  between 
the  change  of  the  dielectric  constant  above  the  Curie 


of  external  electric  field  and 


temperature.   The  dependence  of  the  non- linear  effect 
on  the  crysti  1  orientation  pas  been  investigated.   Aii 
interpretation  of  these  reaults  along  the  lines  of 
Slater's  theory  of  ferroelejctricity  in  perovskite  struc- 
tures gives  a  qualitative  but  not  a  quantitative  agree- 
ment.   X-ray  studies  on  SfTi03  single  crystals  are 
described,  which  also  shed  some  doubt  on  the  basic 
assumptions  erf  Slater's  th^ry.   (Author) 


Research  Chemicals,   Burbank,  Calif. 
PELTIER  EFFECTS  FOR  CRYSTAL  GROWING,   by 
Louis  L.   Thomas.    Rept.  lor  Dec  58- Nov  59  on  Elec- 
trical and  Electronic  Materials,  Contract  AF 
AF  33(616)6150.    May  60.  52p.   10  refs.  WADD  Tech- 
nical rept.  60-17. 
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Available  literature  on  crystal  growing  and  refining 
processes  has  been  reviewed.    In  accordance  with  the 
results  0^  the  literature  survey  and  analysis  ol  the 
problem,  the  zone  melting  technique  has  been  chosen 
for  modification  to  study  tl|»e  potential  of  the  Peltier 
effect  for  improving  crystal  properties.    Zone  melting 
apparatus,  modified  according  to  the  criteria  developed, 
has  been  fabricated.    Gem^anium  rods  have  been  zone 
melted.    Concurrent  experimental  work  included  meas- 
urement of  resistivity,  Hall  effect,   magneto- Seebeck 


effect  at  the  melting  point, 
to  zone  melting.    (Author) 


and  Peltier  effect  as  applied 


Rome  U.  (Italy). 
CHEMISORPTION  AND  CATALYSIS  ON  OXIDE  SEMI- 
CONDUCTORS, by  V.  Caglioti,  A.  Cimino  and  others. 
Final  technical  rept.   no.  2L   1  Feb  59-31  Jan  60,  on 
Contract  DA  91 -591- EUC- 1057.    27  Feb  60,  57p. 
29  refs. 
Order  from  LC  niiJ3.  60.  ph J9.  30  PB  149  448 

Chemisorptlon  of  hydrogen  on  ZnO  (powder  samples), 
with  and  without  the  addition  of  Li  ■♦■or  Ga^^has  been 
investigated  in  the  temperature  range  -80°  to  350°C, 
and  at  pressures  between  70  and  715  torr.    The  elec- 
trical conductivity  of  powdered  samples  erf  pure  ZnO 
has  been  studied  as  a  function  of  the  temperature  and 
of  the  hydrogen  pressure.    A  model  for  chemisorptlon 
Is  postulated.    According  tp  this  nxxlel  the  quasi-free 
electrons  present  in  ZnO  c^n  initiate  the  chemisorption 
process.    The  heat  evolved  during  adsorption  may  in 
part  be  utilized  to  excite  n«w  electrons,  which  become 
available  for  chemisorption  (site  creation).    Another 
fraction  of  the  heat  is  utilised  for  the  desorption,  a 
process  which  also  sets  in  immediately.    The  observed 
chemisorption  therefore  depends  on  the  rate  of  excita- 
tion and  of  decay  at  electrons,  and  on  the  desorption 
process.   Electrical  conductivity  measurements  on 
doped  samples  are  presented.    An  enhancement  of 
conductivity  was  found  wniGh,  as  for  pure  ZnO,   is 
more  marked  at  higher  ternperatures.    Photoconduc - 
tivlty  (u.  v.  irradiation)  ex|ieriments  on  sintered  ZnO 
pellets  were  performed  at  hydrogen  pressures  of  2  or 
25  torr,  in  the  temperature  range  30^  to  300OC.    A 
decrease  of  the  photo-effect  is  observed  in  the  pres- 
ence of  hydrogen. 
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Stanford  Electronics  Labs.  ,   Stanford  U. ,  Calif. 
ANALYTICAL  TECHNIQUE  FOR  OPTIMIZING  THE 
HALL  EFFECT,  by  G.  M.  Krembs.    Rept.  on  Con- 
tract Nonr-225(31).  15  Oct  59,  94p.  46  refs.  Technical 
rept.  no.   1702-2;  AI>'228  792. 
Order  from  LC  mi $5.  40,  ph$15.  30  PB  149  492 

Study  is  made  erf  signal  levels  and  noise  in  the  Hall 
effect  as  a  function  of  the  material  constants,  the  geo- 
metrical configuration,  and  the  ambient  and  the  oper- 
ating conditions.    An  analytical  technique  is  desired 
for  determining  the  optimum  values  of  these  parame- 
ters whenever  the  Hall  effect  application  requires 
either  a  large  Hall  voltage  per  unit  of  magnetic  field 
strength  or  a  gocxl  signal-to-noise  ratio.    The  major 
results  of  this  study  can  be  summarized  as  follows: 

(1)  from  a  thermal  analysis  of  the  signal  level  in  a 
Hall  device  mounted  on  a  simple  heat- sink  structure 
it  is  shown  that  there  exists  an  optimum  crystal  tem- 
perature at  which  the  Hall  voltage  is  a  maximum; 

(2)  since  no  material  exists  with>all  the  ideal  proper- 
ties desired  for  a  Hall  generator,  the  proper  choice  at 
available  materials  is  found  to  depend  strongly  on  the 
temperature  erf  the  environment;  (3)  the  {xjwer  spec- 
trum for  the  noise  sources  in  the  Hall  device  is  dem- 
onstrated by  means  of  a  theoretical  analysis  of  the 
Hall  yoltage  as  a  function  of  the  fluctuating  charge 
densl^  to  be  proportional  to  the  spectrum  for  the 
current  noise,  where  the  value  of  this  proportionality 
constant  is  determined  as  a  function  of  the  material 
parameters  and  other  variables;  and  (4)  the  signal-to- 
nerise  ratio,  formulated  from  the  investigations  of  the 
signal  level  and  Hall  noise  spectrum,   is  shown  to 
have  an  optimum  temperature  which  differs  from  the 
nrraximum  signal  conclition,  and  to  apprc>ach  a  constant 
value  with  increasing  magnetic  field  strength,  pro- 
vided the  misalignment  noise  is  negligible.  (Author) 


Stanford  U. ,   Calif. 
PROTON  RESONANCE  SHIFTS  IN  DIPHENYL  PICRYL 
HYDRAZYL,    by  M.   E.  Anderson,  G.   E.  Pake,  and 
T.   R.   Tlittle,  Jr.   Rept.  on  Paramagnetic  Resonance, 
Contract  AF  18(603)131.    July  60,  9p.  6  refs.   Techni- 
cal note  no.   131-7;  AFOSR-TN-60-736. 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  150  377 

This  note  reports  experiments  in  the  temperature 
range  between  4.  2^  and  1.  4OK  in  which  a  number  of 
components  are  clearly  resolved  and  the  1/T  depend- 
ence of  these  shifts  is  clearly  exhibited.    In  addition, 
the  first  at  a  series  of  deuterium  substitution  experi- 
ments has  permitted  explicit  identification  of  one  of  the 
shifted  components. 


Uppsala  U.  (Sweden). 
THE  STRUCTURES  OF  C02P,   Ru2P  AND  RELATED 
PHASES,  by  Stig  Rundqvist.   Technical  note  no.  12  on 
Contract  AF  61(052)40.    4  May  60,  38p.  35  refs. 
AFOSR-Tr>I-60-338;  AD- 240  307. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  581 

The  crystal  structures  of  C02P  and  Ru2P  have  been 
refined  using  single-crystal  methods.    Both  phos- 
phides crystallize  in  the^23  structure  type.   A 
structural  comparison  with  related  phosphides  and 
silicides  is  given.   C02P  has  an  extended  homogeneity 
range  at  higher  temperatures,  the  phosphor  us -rich 
limit  at  1000°C  corresponds  to  the  formula  Coj  94P. 


-There  are  evidences  that  the  widening  of  the  homo- 
geneity range  is  connected  with  random  vacancies  on 
metal  atom  sites.    This  paper  gives  an  account  of 
single-crystal  structure  determinations  of  C02P  and 
Ru2P-    Some  phase -analytical  data  for  the  binary  C02P 
and  Ru2P.  and  the  ternary  Co2(P,  Si)  phases  are  also 
reported  and  discussed.   (Author) 


Uppsala  U.  (Sweden). 
THE  TERNARY  COMPOUND  SbClsTiCLf  3 
GOran  Adolfsson,  Ragnar  Bryntse,  and  Ingvar' 
Lindqvist.   Technical  note  no.  11  on  Contract 
AF  61(052)43.    1  Apr  60,  4p.  2  refs.   AFOSR- 
60-192;  AD-240  308. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB 
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Utah  U.  ,  Salt  Lake  City. 
AMBIENT  HISTORY  DEPENDENCE  IN  THE  ELEC- 
TRICAL RESISTANCE  OF  CORUNlXJiOk  b/^p 
R.  N.  Tucker  and  P.  Gibbs.    Technical  r^ti-4i6y  1 1  on 
Contract  Nonr-  1288(03).    15  Oct  5^  34p.  7\jf^. 
AD- 231  183. 
Older  from  LC  mi$3.  00,  ph$6.  .30  PB  149  475 

The  conduction  current  of  single-crystal 0f-Al2O3  was 
measured  over  the  temperature  range  200°C  to  W0°C. 
It  was  observed  that  the  ccMiduction  current  was  strongly 
dependent  upon  both  the  environmental  history  and  the 
dislocation  structure  of  the^ample.  Boiling  the  samples 
for  one  hour  in  various  aqueous  solutions  [6-N  HCl, 
Mg(N03)5|^d  NaCl  lead  jo  significant  increases  in  the 
conduction  current  as  compared  to  samples  which  had 
been  cleaned  by   heating  at  lOOO^C  in  N.    In  each  of  the 
controlled  contamination  cases,  the  conduction  current 
passed  through  a  maximum:  for  HCl-contamination,  the 
maximum  occurred  at  about  350°C;  for  Mg(N03)2-con- 
tamination,  at  about  570°C;  andfor  N^Cl-contamination, 
at  about  705"C.    The  maxima  were  sharply  followed  by 
pulses  in  the  conduction  current,  the  frequency  erf  which 
were  observed  to  be  sensitive  to  external  mechanical 
vibrations.    The  pulses  and  maxima  were  absent  upon 
cooling  from  lOOO^C  or  reheating  the  cleaned  crystal 
in  a  dry  N  atmosphere.    Conduction  f  urrent  measure- 
ments were  made  on  deformed  samples,  both  parallel 
and  transverse  to  the  bend- induced  dislocation  struc- 
ture.   The  parallel,  contaminated  conduction  current 
showed  a  nx>re  than  ten-fold  increase  over  the  other 
cases.    (Author) 


Wayne  State  U. ,  Detroit,  Mich. 
PREPARATION  OF  LARGE  AREA  SINGLE  CRYSTAL 
CUPROUS  OXIDE  AND  THE  ELECTRICAL  CON- 
DUCTIVITY  OF  SINGLE  CRYSTAL  CUPROUS  OXIDE 
AT  HIGH  T^PERATURES,   by  Robert  S.   Toth, 
Rein  Kilkson,  and  Dan  Trivich.    Technical  rept.  no.  2 
on  Contract  A F  18(600)481.    30  Apr  60,  97p.  51  refs. 
AFOSR- TN-^-485. 
Order  from  LC  miV5.  40,  ph$15.  30  PB  149  759 

A  method  has  been  developed  for  the  preparation  of 
single  crystal?  of  cuprous  oxide  in  the  form  at  thin 
sheets  of  large  area.    The  cuprous  oxide  was  prepared 
initially  in  polycrystalline  form  by  oxidation  erf  copper 
sheet  in  air  at  temperatures  below  1050°C.    Sub- 
sequent annealing  of  the  polycrystalline  cuprous  oxide 
sheet  at  higher  temperatures,  from  1070  to  1130OC 


caused  the  grains  to  grow  to  large  size,  frequently 
attaining  sizes  of  greater  than  a  square  inch  in  area. 
The  process  for  prep»aring  single  crystal  cuprous 
oxide  was  effective  only  on  thin  sheets,  less  than 
0.  060"  thick.    The  single  crystal  character  erf  the 
large  grains  was  verified  by  X-ray  examination, 
which  further  showed  that  the  crystals  were  not 
strained  and  that  preferred  orientations  crf^[211]  and 
[311]  existed.    The  electrical  conductivity  of  the  singly 
crystal  cuprous  oxide  was  measured  in  the'temper- 
ature  range  erf  1100°C  to  500°C  at  oxygen  pressures 


from  152  mm  to  10' 5 


mm.    The  plot  erf  the  logarithm 


erf  the  conductivity  against  the  logarithm  of  the  oxygen 
pressure  at  constant  temperature  was  found  to  be 
linear  over  a  pressure  range  of  50  mm  to  10' ^  mm, 
with  a  slope  of  0.  1420  (approximately  1/7).    The  curve 
departs  from  linearity  at  lower  pressures  and  also 
goes  through  a  minimurajtwith  decreasing  pressure. 
The  activation  energies,  obtained  from  the  straight 
line  plots  erf  the  logarithm  of  the  conductivity  against 
the  reciprocal  of  the  absolute  temperature,  gave 
essentially  constant  values  of  0.  65  ev.  at  oxygen  pres- 
sures from  50  mm  to  lO"^  mm.    At  pressures  erf  10"^ 
and  lO"*  mm. ,  the  activation  energy  increased 
shazply  to  1.  05  ev.   The  conductivity  in  air  at  temper- 
atures of  1020°  to  llOO'^C  gave  an  activation  energy 
of  0.767  ev. 


Wayne  State  U. ,   Detroit,  Mich. 
THE  PROPERTIES  OF  ELECTROLYTICALLY 
PREPARED  CUPROUS  OXIDE  AND  THE  EFFECT  OF 
SULFIDING  ON  THE  PROPERTIES  OF  CUPROUS 
OXIDE  PHOTOVOLTAIC  CELLS,   by  Robert  S   Toth, 
Nicolaos  Economou,  and  Dab  Trivich.   Technical  rept. 
no.  3  on  Contract  AF  18(600)481.    .30  Apr  60,  50p. 
31  refs.   AFOSR- TN-60-725. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  760 

A  methexl  of  preparing  thin  films  of  CU2O  by  an  elec- 
trodeposition  technique  has  been  developed  for  the 
study  of  these  films.    The  basic  properties  of  these 
films  differ  only  slightly  from  results  on  thermally 
prepared  CU2O  except  that  water  has  been  found  to  be 
incorporated  in  the  deposit.    This  can  be  eliminated 
by  annealing  at  a  proper  temp>erature.    The  sulfide 
treatment  erf  the  Cu20  surface  of  a  copper  oxide 
photovoltaic  cell  has  been  found  to  affect  only  slightly 
the  output  of  thermally  prepared  cells.    Sulfiding  on 
e'ectrolyticallv  (irepar«jd  cells  was  found  to  increase 

the  power  output  by  a  factor  erf  10^  to  10  .    The 
reason  for  the  increased  output  is  the  lowering  of  the 
series  resistance  of  the  cells  by  the  sulfide  layer  and 
a  consequent  increase  in  the  efficiency  of  collection  erf 
the  carriers  produced  at  the  photosensitive  junction. 
This  effect  is  larger  for  high  resistance  electrolytic 
CU2O  than  for  the  lower  resistance  thermal  CU2O. 
The  effect  erf  the  sulfiding  treatment  on  the  photovoltaic 
output  can  be  maximized  by  proper  selection  of  sulfide 
layer  thickness  and  geometry  of  the  top  contact. 
(Author) 
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Westinghouse  Research  I^bs 
INVERSION  BY  FAST  PAJSAGE 
SYSTEM  [AND]  ELECTRON 
RESONANCE  IN  SEMICONDUCTING 
P.   E.   Wagner,  P.   F.  Cheste 
rept.  on  Contract  AF  19(6(14)5589 
7  refs.   Research  rept.   40$FD449 
TN-60-755. 
Order  frcxn  LC  mi$2.  40.  Ah$3.  30 
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Observations  of  Cr*"*"*^: 
adlabatlc  fast  passage  sho^ 
transition  when  fast  pass 
3-4  transitions,  but  only 
sitions  coincide  during  fas 
given  for  the  inversion 
sequential  passage,  as  propos 
Morris,  and  coincident  pa 
netic  resonance  has  been 
rutile  at  helium  temperatui« 
center  is  discussed  in  term 
certain  oxygen  vacancies 
(Author) 


Pittsburgh,   Pa. 
IN  A  MULTILEVEL 
PARAMAGNETIC 

RUTILE,   by- 
r  and  others.   Quarterly 
14  Apr  60,   I9p. 
R5;  ERD- 


PB  149  812 


in  ruby  following 
inversion  of  the  2-4 
is  applied  to  the  2-3  and 
the  2-3  and  3-4  tran- 
passage.    Analysis  is 
irements  in  the  two  cases: 

ed  by  Siegman  and 
sage.    Electron  paramag- 
ved  in  oxygen  deficient 
s.    The  paramagnetic 
s  of  Ti*+-*assoclated  with 
The  study  is  continuing. 
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Westinghouse  Research  Labs.,  Pittsburgh,  Pa. 
MAGNETO -OPTICAL  EFF  iCTS  IN  FERRIMAG- 
NETIC  OXIDES,  by  P.  C.  Eailey  and  A.  Goldman. 
Final  rept.  for  15  Mar  59- f 5  Mar  60  on  Contract 
AF  19(604)552.    (i960]  85p 
60-147. 
Order  from  LC  mi$4.80, 


30  refs.    AFCRC-TR- 


0.  ph$l 
erf  tljin  1 


3.80 


PB  149  572 


The  optical  properties  of  tl^in  transparent  sections  of 
many  erf  the  rare  earth  gariets  and  orthoferrites  were 
investigated.    Single  crystals  grown  for  this  purpose 


were  the  garnets  of  yttriu: 
samarium  to  europium,  an( 
ferrites.    In  addition,  crys 
and  investigated.  The  pro] 
optical  absorption,  Farada 
circular  dichroism  and  ma 
urements  were  made  at  r 
peratures  in  the  visible  an 
and  the  results  correlated 
absorption  and  rotation  of 
with  anomalies  present  in  t 
erbium,  thulium  and  ytterb 


and  the  rare  earths  from 
the  corresponding  ortho- 
Is  of  o-Fe203  were  grown 
rties  studied  included 
rotation,  reflectivity, 
eiic  birefringence.  Meas- 
and  liquid  nitrogen  tem- 
infra-red  (1-25^^  region, 
ith  existing  theories. 'The 
1  the  garpets  were  similar 

le  cases  of  dysprosium, 

um.   (Author) 
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Willow  Run  Labs.  ,  U.   of  Michigan,   Ann  Arbor. 
EXCrrON  AND  MAGNETOfOPTlCAL  EFFECT  IN 
STRAINED  AND  UNSTRALHiED  GERMANIUM,  by 
David  F.   Edwards  and  Vtto  J.   Lazazzera.   Rept.  on 
ProJ.   Michigan.   Contract  DA  36 -039 -sc- 78801.   Aug  60, 
I7p.    14  refs.   2900- 1 97 -R 


Order  from  LC  mi$2.  40,  p 


13.30 


PB  150  183 


Measurements  have  been  made  of  the  direct -transition 
magneto -optical  effea  in  stj-ained  and  unstrained  ger- 
manium at  77*^.    The  results  indicate  that  the  absorp- 
tion peaks  correspond  to  transitions  to  exciton  levels 


associated  with  each  Landai 


ment  with  the  theoretical  calculations  of  Loudon  (The 
'Theory  of  the  Absorption  E(.ge  in  Semiconductors,  un- 
publisned"  doctoral  dissertation    Oxford  University, 
1959)  and  of  Howard  and  HaiiegAwa  (Bull.   Am.   Phys. 
Soc.  .    1960,  Ser.   II,  vol.   5.  p.    178)."73\uihor) 


level  in  qualitative  agree 
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Air  Force  Cambridge  Research  Center.  Bedford, 

Mass . 
THE  IMPORTANCE  OF  THE  FOURTH  STATE  OF 
MATTER  TO  THE  MISSION  OF  THE  AIR  FORCE, 
by  Lawrence  C.  Mansur.  Jan  60.  20p.  37  refs. 
AFCRC-TN-60-137;  AD-235  257. 
Order  from  IX  miJ2.40,  ph$3.30         PB  147  882 

A  (discussion  is  presented  of  the  reasons  for  the  in- 
tense interest  in  plasma  or  gaseous  physics  .   A  brief 
resume  «f  the  history  since  Langmuir  is  presented. 
The  phys/ical  and  electrical  characteristics  are  dis- 
cussed as  are  the  propx)sed  and  existing  uses  of  a 
plasma  as  a  power  generator,  as  a  generator  of  elec- 
tromagnetic radiation,  as  a  material,  as  an  electronic 
device,  and  as  a  sometimes  helpful  and  sometimes 
hindering  environment .   (Author) 

1"  ■ 

Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
ON  THE  DECAY  OF  PLANE  SHOCK  WAVES,   by 
S.   Chandrasekhar.    8  Nov  43,    14p.   Rept.   no.  423. 
Order  from  LC  mi|2.  40.  ph$3.  30  PB  150  453 

This  report  released  for  sale  to  the  public  11  Oct  60. 

The  problem  of  the  decay  of  plane  shock  waves  is  con- 
sidered and  it  is  shown  that  there  exists  a  special  class 
of  shock  pulses  for  which  the  problem  of  decay  admits 
of  an  explicit  solution.    The  case  in  question  arises 
when  shocks  erf  moderate  intensities  (Mach  numbers 
less  than  1.  5  If  an  accuracy  of  one  per  cent  is  de- 
manded) are  considered.    In  these  cases  the  changes  in 
entropy  as  well  as  in  the  quantity  S  c  -  u  (where  c  de- 
notes the  local  velocity  of  sound  and  u  the  mass  velocity) 
as  the  shock  front  is  crossed  can  be  neglected.    The 
case  of  linear  shock  pulses  in  which  both  u  and  c  are 
linear  functions  of  x  behind  the  shock  front  is  con- 
sidered particularly  In  some  detail. 


Cambridge  U.  (Gt.   Brit.  ) 
A  DISCUSSION  OF  DUAL  DIAGRAMS  IN  PERTURBA- 
TiON  THEORY,  by  P.   V.  Landshcrff.    Technical  scien- 
tific note  no.   F  on  Contract  AF  61(052)233.    May  60, 
lip.  9  refs.  AFOSR-TN-60-729. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  150  343 

A  discussion  is  given  of  the  dual  diagram  method  of 
finding  singularities  corresponding  to  a  contribution  to 
the  S- matrix  from  a  Feynman  graph  in  perturbation 
theory.    It  Is  shown  that  it  may  be  necessary  to  draw 
the  dual  diagram  in  a  space  of  greater  dimensions  than 
that  spanned  by  the  external  momentum  vectors  of  the 
Feynman  graph,  but  that  this  possibility  does  not  affect 
previous  conclusions  concerning  anomalous  thresholds 
In  vertex  parts.    The  effects  are  considered  of  the  di- 
mensionality of  space  on  the  singularities  for  processes 
involving  many  external  particles.  (Author) 
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Cambridge  U.  (Gt.   Brit.  ) 
SOME  PROPERTIES  OF  SINGLE  LOOP  DIAGRAMS  IN 
PERTURBATION  THEORY,  by  M.   Fowler,  P.   V.  Land- 
shcrff, and  R.  W.   Lardner.    Technical  scientific  note 
no.  7  on  Contract  AF  61(052)233.    May  60,   lip.  6.  refs. 
AFOSR-TN-60-728. 
Order  from  LC  ml$2.  40,  ph$3.  30  PB  150  342 

Methods  are  summarized  for  finding  singularities  of  a 
contribution  to  the  S-matrlx  for  a  Feynman  diagram  in 
perturbation  theory,  with  particular  reference  to  single - 
loop  diagrams.    They  are  then  applied  to  the  third 
order  vertex  function  and  to  an  extension  of  the  work  of 
Tiirski  on  scattering  in  fourth  order,  with  internal 
stability  conditions  relaxed.    The  results  for  the  vertex 
function  are  used  to  show  that  the  S-matrix  for  pro- 
duction processes  does  not  have  a  two- variable  spectral 
representation.    Finally  it  is  shown  that  the  leading 
singularities  for  the  fifth  order  contribution  to  single 
pion- product  ion  in  tf'-N  scattering  do  not  produce  anom- 
alous thresholds.    (Author) 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics,  U.  of  Maryland,   College  Park. 

IRREVERSIBILITY  IN  INTERACTING  SPIN  SYSTEMS. 

bv  J.  Philippot.    Rept.  on  Comract  AF  18(600)1315. 

Mar  60.    16p.    14  refs.   Technical  note  BN-200;  AFOSR- 

TN-60-346;  AD-235  772. 

Order  from  LC  mi $2.  40,   ph$3.  30  PB  148  995 

A  system  whose  hamiltonfian  is  split  into  two  terms 
H  «  Hq"*"  AV  exhibits  twt)  types  erf  irreversible  pre)c- 
esses.    The  first  processes  are  described  by  the  un- 
perturbed hamiltonian,   Ho,  only.    The  second  pre)C- 
esses,  which  result  from  the  p)erturbation.   lead  to  an 
increase  of  the  entropy  of  the  system.    These  proc-  ^ 
esses  are  illustrated  by  the  examples  of  free  preces- 
sion and  cross  relaxation.    General  formula  are  given 
for  transition  probabilities.    The  expressions  applied 
to  cross  relaxation  in  lithium  fluoride  agree  with  the 
results  obtained  by  Bloembergen  (Physica  15:410,   1949^ 
and  Pershan. 


Institute  for  Fluid  Dynamics  and  Applied  Mathe- 
matics.  U.  of  Maryland.   College  Park. 
ON  VAN  HOVES  DIAGONAL  SINGULARITT  CON- 
DITION,  by  J.   Philippot.    Rept.  on  Contract 
AF  If  (600)1315.    Mar  60,    13p.   4  refs.   Technical 
note  BN-199;  AFOSR-TN-60-344;  AD-235  770. 
Order  from  LC  mi $2.  40.  ph$3.  30  PB  14K  994 

The  diagonal  singularity  property  of  Van  Hove  (Physica 
21:517,   1955;  23^441.   1957.  25:268,   1959)  is  shovm 
not  to  be  represented  by  a  singularity  of  the^  type 
jn  the  many  body  systems  of  interacting  particles  or 
phonons.    This  property  is  verified  in  certain  scatter- 
ing problems,  and  is  a  consequence  of  the  random  dis- 
tribution of  the  scattering  centers. 


Institute  of  Field  Physics,  U.  of  North  Carolina, 
Chapel  Hill. 
THE     MEASURE"  IN  THE  FEYNMAN  QUANTIZATION 
OF  GENERAL  RELATIVITY,  by  Bryce  S.  DeWitt. 
Rept.  on  Contract  Nonr- 855(07).   Oct  59,  8p.  4  refs. 
'Publication  no.  5. 
Order  from  LC  mi$1.80,  ph$1.80  PB  149  879 


Institute  of  Mathematical  Sciences,  New  York  U. , 

N.  Y. 
MAGNETO -HYDRODYNAMICS.   Final  rept.  on  Contract 
AF  19(604)2138.   Dec  59,   15p.   10  refs.   AFCRC-TR- 
60-224;  AD-236  066. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  148  990 

Studies  and  mathematical  investigations  were  conducted 
on  the  motion  of  charged  particles  of  an  ionized  fluid  in 
the  presence  of  external  electric  and  magnetic  fields, 
with  particular  applications  to  motions  in  the  ionized 
layers  of  the  atmosphere  and  to  the  influences  such  mo- 
tions have  on  the  geomagnetic  field  at  or  near  the 
earth's  surface.  (Author) 


Institute  of  Theoretical  Physics  ,  Stanford  U. ,  Calif, 
THE  DECAY     21°  -^ /\°  •*■  e"^ * q    AND  THE 
7L°  -  y\°  RELATIVE  PARITY,  by  Nina  Byers. 
Technical  note  no.  22  on  Contract  AF  49(638)388. 
July  60,  I3p.  7  refs.  Technical  Note  388-22;  AFOSR- 
TN-60-769. 
Order  from  LC  mi$2.40.  ph$3.30         PB  149  577 


Institute  of  Theoretical  Physics,  Stanford,  U.  ,  Calif. 
GROUND  STATE  OF  ODD-ODD  NUCLEI,  by 
A.  deShalit  and  J.   D.   Walecka.  Technical  note  no.   23 
on  Contract  AF  49(638)388.  July  60,    12p.   8  refs. 
Stanford  technical  note  388-23;  AFOSR-TN-60-837. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  798 


Institute  of  Theoretical  Physics,   Stanford  U.  ,  Calif. 
HIGH-FREQUENCY  REGION  OF  THE  BREMS- 
STRAHLUNG  SPECTRUM,  by  R.   H.   Pratt.  Technical 
note  no.   21  on  Contract  AF  49(639)388,  July  60,   27p. 
22  refs.   Stanford  technical  note  388-21;  AFOSR-TN- 
60-823. 
Order  from  LC  ml$2.  70,  ph$4.  80  PB  149  797 

The  McVoy-Fano  theory  of  the  connection  between  the 
atomic  photoelectric  effect  and  the  high-frequency  re- 
gion of  the  Bremsstrahlung  spectrum  has  been  extended 
to  next  order  in  o  Z.    The  contribution  from  P  states  is 
determined  and  is  important  in  heavy  elements.    Pre- 
dictions for  the  high-frequency  limit  are  in  reasonable 
agreement  with  experiment.    Information  is  also  ob- 
tained concerning  angular  distributions  and  polariza- 
tion correlations.  (Author) 


Institute  erf  Theoretical  Physics,  Stanford  U. ,  Calif. 
OBSERVATION  OF  TT-TT  RESONANCE  IN  PION 
PRODUCTION,  by.S.  D.  Drell  and  F.  Zachariasen. 
Technical  note  no.'  20  on  Contract  AF  49(638)388. 
June  60,   12p.  6  refs.   Technical  note  388-20; 
AFOSR-TN -60-645. 
Order  from  LC  nii$2.40,  ph$3.30  PB  149  576 


Maryland  U.  ,  College  Park. 
ON  THE  ANALYTIC  PROPERTIES  OF  THE  4- POINT 
FUNCTION  IN  PERTURBATION  THEORY,  by  ,^<.«^- 

Alfred  Chi-Tai  Wu.    Rept.  on  Contract  AF. 49(638)124. 
July  60,   144p.   30  refs.    Physics  Dept.  technical  rept. 
no.   186;  [AFOSR]  TN-60-804. 
Order  from  LC  nu$7.  20,  ph$22.  80  PB  149  539 
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Maryland  U.  ,  College  Patk 
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THEORY,  by  James  Miltor 
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Physics  Dept.   technical  rept 
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Microwave  Lab.,  Stanford  U.  ,  Calif. 
INVESTIGATION  OF  MICROWAVE  PROPERTIES  OF 
PLASMAS.   Scientific  rept.  no.   8,    i  Feb- 30  Apr  60. 
on  Contract  AF  19(604)5226.   May  60,   16p.   M.   L.   rept. 
725;  AFCRC  TN-60-590. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  150  376 

A  cesium  plasma  with  a  high  i)ercentage  of  ionization 
has  been  obtained,  and  measurements  were  consist- 
ently repeatable  over  long  long  periods  of  time.    The 
characteristics  of  density  and  impedance  of  the  ionized 
plasma  are  discussed.    Various  possible  noise  meas- 
urement experiments  have  been  examined.    The  exper- 
imental apparatus  for  generating  harmonics  has  been 
built.    Some  aspects  of  the  apF>aratus  and  some  early 
experiements  with  the  apparatus  are  discussed.    Theo- 
retical analysis  is  continuing  and  an  equation  for  the 
case  of  no  magnetic  field  has  been  derived.    A  better 
theoretical  understanding  has  been  obtained  of  the  re- 
quirements necessary  for  improved  parametric  gain. 
Three  basic  requirements  are  discussed.    Some  low 
frequency  properties  of  hot  cathode  mercury  vapor  dis- 
charge tubes  are  now  being  investigated.    A  new  dis- 
charge tube  has  been  used  to  determine  the  effect  of 
frequency  up(«i  the  sheath  interaction.    These  findings 
were  studied  and  interpreted.    The  role  of  temperature 
in  the  theory  of  nonlinear  effects  in  plasma  is  reviewed. 
(Author)    (See  also  PB  148  168). 


Microwave  Physics  Lab. ,  Sylvania  Electric 

Products,  Inc.,  Mountain  View,  Calif. 
ENERGY  TRANSFER  IN  PLASMAS.   Technical  note 
no.  5  on  Contract  AF  30(602)2050.    23  May  60,  19p. 
3  refs.    RADC  TN-60-124. 
Order  from  LC  mi$2.40,  ph$3.  30  PB  149  299 

A  continuation  of  the  mathematical  analysis  of  micro- 
wave propagation  in  a  non-uniform  plasma,  in  which 
the  confluent  hypergeometric  function  approximation 
18  discussed,  is  presented.    Anomalous  high  absorp- 
tion of  microwaves  in  helium  gas  excited  at  one 
boundary  by  microwave  radiation  at  cyclotron  fre- 
quency  has  been  observed.   The  addition  of  small 
amounts  of  argon  caused  this  absorption  to  decrease, 
indicating  that  the  cause  for  the  high  absorption  may 
be  in  the  unusually  large  population  of  excited  states 
produced  at  the  hot  boundary.    Similar  experiments 
are  being  conducted  with  air.   Experimental  designs 
for  the  study  of  non- uniform  plasmas  and  for  plasma - 
acoustical  experiment  are  described.   (Author) 


Microwave  Lab. ,  Stanford  U. ,  Calif. 
MILLIMETER  WAVE  GENERATION  AND  AMPLIFI- 
CATION IN  PLASMA5^byG.  S.  Kino.  Scientific 
rept.  no.  6  on  ^hSntradt  AF  19(604)5226.    Dec  59,   24p. 
14  refs.    M.  L.  Reptl  no.  676;  AFCRC-TN-60-114; 


AD- 234  973. 

Order  from  LC  mi$2.70,  ph$4.80 


PB  147  884 


A  review  of  two  possibilities  for  millimeter  wave 
generation  in  a  gas  discharge  plasma  is  given.   The 
encouraging  experimental  results  obtained  so  far  with 
harmonic  conversion  in  a  plasma  are  discussed,  and 
the  nonlinear  effects  are  explained  in  terms  of  a 
simple  zero  temperature  theory.  The  amplification 
which  occurs  when  an  electron  beam  passes  through  a 
plasma  is  discussed  in  the  li^t  of  millimeter  wave 
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applications.  Tfie  use  of  sound  waves  in  a  plasma  to 
set  up  an  artificial  periodic  system  in  the  plasma  is 
described  as  a  possible  way  in  which  the  coupling 
problam  may  be'  solved. 


Oxford  U.  (Gt.  Brit. ) 
TRANSVERSE  COMPRESSION  WAVES  IN  A  'STA- 
BILISED' DISCHARGE,  by  Daryl  Reagan.    Technical 
note  no.  4  on  Contract  AF  61(514)1183.    [1960]  15p. 
8  refs.    AFOSR-TN-60-279;  AD-234  220. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  147  620 


PhysicaT  Research  Lab. ,  Space  Tech.  Labs.,  Inc., 

Los  Angeles,  Calif. 
LONGITUDINAL  ION  OSCILLATIONS  IN  HOT 
PLASMA,  by  Burton  D.  Fried  and  Roy  W.  Gould. 
28  June  60,  37p.  12  refs.    STL/TR-60-0000-GR185. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  150  278 

The  linearized,  longitudinal  waves  in  a  hot  plasma   ' 
include,  besides  the  familiar  electron  plasma  oscilla- 
tions (epo),  ion  plasma  oscillations  (ipo)  with 
w»  Wp(m/M)l/2.   The  properties  of  these  ipo  are  ex- 
ploredusing  a  Vlasov  equation  description  of  the 
plasma.  •  \ 


Scuola  di.  Perfezionamcnto  in  Fisica  Teorica  e 

Nucleare,  Naples  (Italy). 
FINAL  TECHNICAL  REPORT.    Rept.  for  1  May  59- 
31  July  60,  on  Contract  DA  91-591-EUC-10% 
Order  from  LC  mi$l.  80,  ph$l.  80  PB  l50  373 

The  main  results  of  the  two-year  research  reported 
here  are:  (1)  a  consistent  formulation  of  field  theory, 
totally  rid  of  ambiguities  and  infinities,   susceptible 
of  exact  mathematical  treatment,  (2)  the  proof  that 
the  ultraviolet  divergences  are  eliminated  correctly 
by  an  appropriate  re-definition  of  the  concept  of  in- 
tegral, such  as  is  imposed  by  the  hyperbolic  nature 
of  the  field  equations.    As  a  by-product  one  obtains 
the  Lie  equations  of  the  renormalization  group:  these, 
tested  on  the  Lee  model,  have  given  the  expected  an- 
swers, (3)  a  similar  procedure  permits  to  factor  out, 
in  a  rigorous  and  perturbation- independent  manner, 
the  infrared  divergences  of  electrodynamics,  yielding 
a  strict  and  very  simple  proof  of  the  conjecture  of 
many  authors  on  this  subject.    (Author). 

Syracuse  U. ,  N.  Y. 
THE  CONSTRUCTION  AND  PROPERTIES  OF  NON- 
EQUILIBRIUM  GIBBSIAN  ENSEMBLES,  by  Robert  L. 
W.  Chen.    Rept.  on  Contract  AF  49(638)461.   July  60, 
33p.  7  refs.    AFOSR[TN)60-746. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  872 

The  methods  of  constructing  Gibbsian  ensembles  are 
discussed  for  isolated  systems  undergoing  irreversi- 
ble processes  and  then  the  properties  of  these  ensem- 
bles are  examined  in  detail.    Different  kinds  of  physi- 
cal situations  call  for  different  types  of  representative 
ensembles.    In  particular,  situations  are  contrasted 
in  which:  (1)  the  system  is  just  beginning  an  irrevers- 
ible process,  and  (2)  the  system  has  had  some  unin- 
terrupted past  history.   These  basic  considerations 
would  enable  one  to  resolve  some  apparent  contradic- 
tions described  in  current  literatures.   (Author) 


Syracuse  U. ,  N.  Y. 
A  STATIONARY  GIBBSIAN  ENSEMBLE,  by  Walter 
Louis  Sadowski.    Rept.  on  Contract  AF  49(638)461. 
July  60,  54p.  8  refs.   AFOSR-TN-60-824. 
Order  from  LC  mi$3.60,  ph$9.  30  PB  149  885 

The  Bergmann-Lebowitz  equation  is  derived  by  inte- 
grating the  Liouville  equation  over  domains  of  colli- 
sion of  system  particles  with  those  of  the  reservoir. 
On  the  basis  of  a  specific  physical  model  the  station- 
ary non -equilibrium  distribution  function  is  investi- 
gated.  The  kernel  of  the  non-equilibrium  problem  is 
expanded  in  a  power  series  of  the  temperature  differ- 
ence across  the  system.   The  expansion  obtained  con- 
tains the  temperatures  of  the  two  reservoirs  in  the 
zeroth-order  of  the  distribution  function.   The  result- 
ing zeroth-order  distribution  function  contains  numer- 
ical factors  which  make  it  slightly  different  from  the 
equilibrium  distribution.   The  physical  significance  of 
these  factors  is  discussed.   A  specific  property  of  the 
perturbative  kernel  is  used  to  find  the  approximate 
solution  to  the  first-order  perturbative  equation.   The 
one- particle  distribution  function  in  ji.- space  is  ob- 
tained by  integrating  the  first-order  n-particle  dis- 
tribution function. 


Technical  Research  Group,  Inc.,  Syosset,  N.  Y. 
THE  EFFECTS  OF  A  PLASMA  SHEATH  ON  THE 
IMPEDANCE  PROPERTIES  OF  SOME  SLOT  AN- 
TENNAS.  PART  1.   ANALYTICAL  FORMULATION, 
by  Sylven  Cutler.   Scientific  rept.  no.  I  on  Contract 
AF  19(604)4574,  SA  no.  1 .  Dec  59,  32p.  12  refs. 
TRG-127-SR-1;  AFCRC- TN-59-993;  AD-234  593. 
Order  from  LC  mi$3.00.  ph$6.30         PB  147  885 

The  impedance  properties  of  a  slot  antenna  radiating 
into  a  plasma  layer  in  space  are  obtained  by  determin- 
ing the  equivalent  admittance  of  a  slot  radiating  into  a 
layer  of  complex  refractive  index .  The  equations  are 
derived  which  give  the  equivalent  admittance  for  a 
simplified  problem  whose  solution  can  be^StB^to  ob- 
tain the  impedance  propenies  for  practical  antennas  . 
The  simplified  problem  consists  of  a  single  slot 
formed  by  the  open  end  of  a  waveguide  radiating  into 
the  layer  of  complex  refractive  index  in  a  planar  half 
space.  TTie  admittance  is  given  in  a  variational  ex- 
pression in  terms  of  the  slot  field.   (Author) 


Vienna  U.  (Austria) 
THE  CONFORMAL  INVARIANCE  IN  QUANTUM  FIELD 
THEORY,  by  J.  Wess.   Scientific  note  no.  6  on  Contract 
AF  61(052)265.  20  June  60,  26p.   8  refs.  AFOSR-TN-60- 
1003. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  150  358 

The  properties  of  a  conformal  invariant  quantum  field 
theory  are  considered.    A  short  discussion  of  the  con- 
formal  group  in  four  dimensions  and  of  the  topology,  in- 
troduced into  the  pseudo-euclidean  space  by  this  group, 
is  given.    With  the  help  of  the  commutation  relations  the 
spectrum  of  the  generators  in  the  Hilberi-space  is  in- 
vestigated.   The  only  possible  discrete  eigenvalue  of 
P^  and  of  the  P^'s  is  zero  and  the  generator  for  scale 
transformations  S  has  a  continuous  spectrum,     r^e 
eigenfunctions  of  S  in  the  x-representatioii  aic  calcu- 
lated; they  form  a  complete  set.    The  conscrvaiio.i  laws 
valid  in  an  invariant  theory  and  the  coinmutatiu.i  r-iti 
tions  predict  a  certain  form  of  the  conserved  q'Jar.t:£i**« 
expressed  in  terms  of  the  energy- momentum  tea.nor  2iJ 
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Schwinger.    (Author). 
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Weizmann  Inst,  of  Science  (Israel). 
MANY  BODfY  PERTURBATION  METHODS  IN  SOLU- 
BLE MODEL,   by  Amnon  Klatz.    Technical  note.   no.   2 
on  Contract  AF  61(052)3371    1  Mar  60,   54p.   18  refs. 
AFOSR-TN-60-802. 
Order  from  LCmi$3.60,  |>hJ9.  30  PB  150  041 
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Applied  Physics  Lab. ,  Jo^ns  Hopkins  U, 

Silver  Spring  ,  Md  . 
COLUSION  INTEGRALS  fOR  SPHERICALLY 
SYMMETRIC  MOLECULES  INTERACTING  WITH  AN 
EXPONENTIAL  REPULSIVJE  POTENTIAL,   by  Louis 
Monchick.    Rept .  on  Com  met  NOrd-7386.  July  59, 
26p.  13  refs.  CM-956;  AD -225  995. 
Order  from  LC  mi$2.40,  ph$7.80         PB  149  619 


The  exponential  potential 
as  the  true  qualitative  form 
molecular  potential  at  modle 
distances  (or  equivalently , 
cause  of  the  increasing  inti 
peratures  it  has  become  dds 
ate  the  transport  propeniep 
The  calculation  of  integral 
sion  integralsQ  (1  ,s)  and 
carried  out  for  the  exponerltia 
Some  high  temperature  visposi 
and  compared  to  the  calcu 
Mason  (The  Physics  of  Flu 
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potential .   (Author) 
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ds  1:370-383,  Sept.  -Oct. 
in  experimental  scattering 


Arnold  Engineering  Development  Center  [Tullahoma, 

Tenn.  1. 
PERFORMANCE  OF  A  DC  ARC-EXCITED  PLASMA 
GENERATOR,  by  W.   K.   lUcGregor,  J.  J.   Ehrlich,  and 
M.  T,   Drxjley.   Rept.  on  ARO,   Inc.   Contract 
AF  ^iX600)800S/A  ll(60-ip    Aug  60.  47p.  4  refs. 
AELC-TT>;-60-ll2.  1 

Onifcr  from  LC  mi$3.  30.  |ih$7.  80  PB  149  976 


A  direct -current,  arc-excited  plasma  generator,  de- 
signed and  fabricated  at  the  Rocket  Test  Facility. 
Arnold  Engineering  Development  Center  is  described. 
The  voltage  vs  current  relationship  at  different  pres- 
sures is  examined  in  the  light  of  previous  work  on  sim- 
ple enclosed  arcs.    Also  an  energy  balance  is  presented 
from  which  the  enthalpy  increase  of  the  gas  and  the 
energy  conversion  efficiency  is  determined.    For  this 
generator  the  arc  voltage  ranged  from  30  to  100  volts, 
the  current  ranged  from  60  to  1000  amperes,  and  the 
chamber  pressure  was  adjusted  between  1.  1  and  2.  4 
atmospheres.    Power  inputs  of  from  2  to  60  kw  to 
0.  0025  to  0.  01  kg  sec  of  argon  produced  enthalpy  rises 
of  from  50  to  1000  kcal/kgm  with  efficiencies  in  the 
range  of  65  to  90  percent.    Data  are  reported  for  both 
argon  and  helium  used  as  the  working  gas.    A  study  of 
gas  contamination  due  to  electrode  erosion  is  also  pre- 
sented; the  percentage  by  weight  of  contamination  at 
normal  operating  conditions  is  shown  to  be  less  than 
0.  05  percent  using  tungsten  and  carbon  electrodes  and 
0.  003  percent  using  tungsten  and  copper  electrodes. 
(Author) 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground. 

Md. 
NORMALLY  REFLECTED  SHOCK  FRONT  PARAME- 
TERS, by  R.  E.   Shear  and  P.  McCane.    May  60.   17p. 
3  refs.  Memo.   rept.   no.   1273. 
Order  from  LC  mi$2.  40.  ph%3.  30  PB  150  104 

Calculations  are  presented  of  pressure,  density  and 
temperature  changes  across  a  shock  front  in  air  which 
is  normally  reflected  from  a  perfectly  rigid  wall.    The 
medium,  air.   is  treated  as  a  real  gas.    Comparisons 
are  made  with  the  results  of  Doering  and  Burkhardt. 
(Author) 


Enrico  Fermi  Inst,  for  Nuclear  Studies,  U.  of 

Chicago,   111. 
RESEARCH  ON  THE  STUDY  OF  FLUID  BEHAVIOR 
IN  THE  PRESENCE  OF   ROTATION  AND  MAGNETIC 
FIELD,  by  S.  Chandrasekhar    Final  rept.    1  May  55- 
30  Nov  59.  on  Contract  N6ori -02056.    30  Nov  59,   80p. 
103  refs.  AD-237  331. 
Order  from  LC  mi$4.  50,  ph$'2.  30  PB   148  015 

Contents: 

Studies  on  thermal  instability 
Theoretical  study 
The  instability  of  a  layer  of  fluid  heated  below  and 
s'ibject  to  simultaneous  action  of  a  magnetic  field 
and  rotation  II 
Experimental  studies 
Experiments  on  the  inliibition  of  thermal  convection 

by  a  magnetic  field 
Apparatus  for  studying  convection  under  the  simul- 
taneous action  of  a  magnetic  field  and  rotation 
Experiments  on  the  instability  of  a  layer  of  mercury 
heated  from  below  and  subject  to  the  simultane- 
ous action  of  a  magnetic  field  and  rotation  II 
Experimental  observations  of  overstable  cellular 
convection 
Studies  on  heat -transfer 
Theoretical  studies 
Heat  transfer  by  convection 

Heat -transport  by  convection  in  presence  of  an  im- 
pressed magnetic  field 


Experimental  studies 

TTieoretical  and  experimental  study  of  heat  transfer 
by  cellular  convection  in  the  presence  of  Im- 
pressed magnetic  fields 

An  experiment  on  heat  transfer  by  overstable  ^nd 
ordinary  convection 


General  EUectric  Co. ,  Cincinnati,  Ohio. 
THERMODYNAMIC  AND  ELECTRICAL  PROPERTIES 
OF  MERCURY  VAPOR  AT  PRESSURES  BELOW 
ATMOSPHERIC  AND  HIGH  TEMPERATURES,  by 
A,  Sierman  and  F.  Martinek.  Technical  note  for 
1  Feb  59-28  Feb  60  on  High  Temperature  Heat  Trans- 
fer to  Tubes  and  Nozzles,  Contract  AF  49(638)243. 
1960,  43p.   16  refs.  AFOSR-TN-60-657. 
Order  from  LC  nu$3.  30,  ph$7.  80  PB  149  815 

The  thermodynamic  properties  of  mercury  vapor  have 
been  calculated  for  temperatures  up  to  15,  000  °K  and 
pressures  between  1  and  10"^  atmospheres.    The  first 
ionization  is  shown  to  be  essentiaUy  complete  at 
15,000  ^.    At  the  lower  pressures  the  ionization  is 
completed  earlier.    Corrections  have  been  included  to 
account  for  the  lowering  ionization  potential  and  the 
finite  limit  of  the  electronic  term  series.    The  largest 
corrections  occur  at  the  higher  pressures;  the  cor- 
rection at  10"^  atmospheres  being  negligible.    For 
example,  the  temperature  required  to  give  95^  de- 
gree erf  ionization  at  one  atmosphere  is  corrected  by 
approximately  2%.    (Author) 


Massachusetts  Inst,  of  Tech. .  Cambridge. 
HEAT  TRANSFER  TO  SUPERCRITICAL  FREON-12, 
by  J.   V.   Del  Bene  and  J.   P.   Barger.    Technical  rept. 
no.  2  on  Contract  Nonr- 1841(14).    Oct  59,  87p.  6  refs. 
AD- 230  557. 
Order  from  LC  mi$4.  80.  ph$13.  80  PB  149  512 

The  experimental  results  support  data  for  heat  trans- 
fer to  supercritical  water  obtained  by  N.  L.   EHckinson 
and  C  P.   Welch  [Trans  Am  Soc  Mech  Engrs  80:746- 
752,   1958].    Both  data  show  a  peaking  of  the  local  heat 
transfer  coefficient  when  plotted  against  wall  temper- 
ature.   Since  the  theoretical  analyses  do  not  predict 
this  behavior,   it  appears  as  though  these  analyses 
have  not  simulated  the  correct  physics  of  the  flow  and 
heat  transfer  mechanisms.    Further,  the  experimental 
results  show  that  heat  transfer  to  supercritical  fluids 
is  extremely  complex.    The  report  outlines  a  proce- 
dure for  analyzing  new  data  to  obtain  a  better  under- 
standing o€  the  phenomena  occurring  in  supercritical 
heat  transfer.    The  investigation  brings  to  light  the 
problem  of  decomposition  of  Freon-12  at  high  pres- 
sures and  temperatures.    However,   it  also  shows  by 
carefully  planning  runs,   rematching  certain  "master" 
runs,  and  frequently  examining  the  test- section  for 
cleanliness,  that  Freon-12  can  definitely  be  used  to 
obtain  experimental  data.    Evidence  is  also  given  as 
regards  a  variation  in  the  critical  pwint  of  Freon-12 
from  one  bonle  of  fluid  to  another.    Finally,  the  de- 
tails for  constructing  a  detailed  pressure-enthalpy 
diagram  for  supercritical  Freoo-12  are  presented. 
(Author) 


North  American  Aviation,  Los  Angeles,  Calif. 
DESIGN,   CONSTRUCTION,    AND  TEST  OF  AN  AB-     ' 
SORPTION -EMISSION  PYROMETER.    31  July  47,  rev. 
11  Sep  47.    30p.   I  ref.    Rept.  no.  AL-248. 
Order  from  LC  r7U$2.70,  ph$4.80  PB  152  013 

This  repxjrt  released  for  sale  to  the  public  11  Oct  60. 

Experimental  data  on  the  instrument  is  included.   The 
results  of  comparison  tests  between  the  Absorpjtion- 
Emission  Pyrometer  and  sodium  D-line  equipment  have 
been  taken  as  evidence  of  the  correctness  of  the  theory 
underlying  the  operation  of  the  former.    It  has  proven 
satisfactory  for  measuring  the  temperature  of  acetylene 
flames. 


[Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa.] 
ON  THE  APPROXIMATE  SOLUTION  TO  THE  PROB- 
LEM OF  AERODYNAMIC  SURFACE  MELTING  OF 
A  MATERIAL  OF   LARGE  PRANDTL  NUMBER,  by 
George  W.  Sutton.   Rept.  on  Conti^a  AF  04(645)24. 
8  Aug  58,  8p.  2  refs.   Aeropjhysic^  Operation  Re- 
search Memo.  no.  17. 
Order  from  LC  mi$  1.80,  ph$l.-80  PB  150  043 


The  approximate  solution  may /be  used  only  for  order 
of  magnitude  estimates,  since  it  underestimates  the 
rate  of  vaporization,  and  overestimates  the  energy 
absorbtion  capacity  of  the  melting  material. 


Space  Sciences  Lab. ,  General  Electric  Co. , 

Philadelphia,  Pa. 
SOME  UNEXPECTED  RESULTS  OF  SHOCK-HEAT- 
ING XENON,  bv  Per  Gloersen.    Rept.  on  Contract 
AF  04(647)269.    26  Apr  60,  56p.  29  refs.   Technical 
Information  Series  R60SD364. 
Order  from  LC  mi$3.60.  ph$9.  30  PB  148  654 

Results  from  a  detailed  expierimental  study  of  the 
structure  of  pressure -driven,  incident  shock  waves  in 
very  pxire  xenon  contained  in  a  thoroughly  pumped 
Pyre'x  shock  tube  are  presented  and  discussed.    As  a 
result  of  some  opxical  measurements,  the  following 
features  of  the  luminosity  delay  time  were  discovered: 
independence  of  the  pjressure  in  the  undisturbed  xenon 
in  the  range  0.75  to  4.  0  mm  of  Hg,  dependence  on 
shock  velocity  in  a  way  not  explainable  on  the  basis  of 
reasonable  volume  pirocesses  alone,  and  dependence 
on  shock  tube  diameter. 


Stanford  U.  ,  Calif. 
TEMPERATURE  STRESSES  IN  SHELLS  CAUSED  BY 
LOCAL  HEATING,  by  W.   Flligge  and  G.   E.  Strick- 
land, Jr.    Rept.  on  Contract  Nonr- 225(16).    15  June  59. 
88p.    15  refs.    Div.  of  Engineering  Mechanics  Techni- 
cal rept.   no.   118;  AD- 228  391. 
Order  from  LC  miK  80,  ph$13.  80  PB  147  896 

Contents: 

The  basic  equations  of  a  heated  shell 

Shells  of  zero  Gaussian  curvature 

Shells  of  constant  Gaussian  curvature 

A  generally  applicable  iterative  solution 

Tensor  notation  used  in  this  work 

An  approximate  equation  of  heat  conduction 
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Theoretical  Chemistry  ^^.  ,  U.  of  Wisconsin, 

Madison. 
VISCOSITY  OF  TWO  COMPONENT  GASEOUS  MIX- 
TURES,   by  Joseph  O.  Hiifschfelder,  Marion  H.   Taylor, 
and  Taro  Kihara.   Rept.   oH  Contract  DA  I1-022-ORD- 
2526.   8  July  60,    I8p.   9  r^fs.   WIS-OOR-29;  OOR  rept. 
no.    1898. 1 1-C.  i 

Order  from  LC  mi$2.  40,  pph$3.  30  PB  150  411 

The  conditions  are  found  i/here  the  viscosity  of  a  bi- 
nary mixture  of  dilute  gaaes  either  has  a  maximum  or 
a  minimum  with  respect  to  variations  in  the  composi- 
tion.   A  maximum  in  the  >^iscosity  is  most  likely  to 
occur  for  a  mixture  of  a  piolar  and  non- polar  gas  in 
which  the  viscosities  of  the  pure  components  are  niearly 
equal  and  their  molecular  weights  are  quite  different. 
A  minimum  should  occur  for  a  mixture  of  two  non- 
polar  gases  in  which  both  |the  viscosities  and  molecular 
weights  of  the  pure  compokients  are  nearly  equal.  There 
are  many  experimental  exjamples  of  maxima  in  the  vis- 
cosity but  up  to  the  presei^t  time  no  cases  have  been 
discovered  where  the  viscjosity  has  a  minimum.    The 
maximum  value  of  the  vis^iosity  and  the  mole  fraction 
at  which  it  occurs  can  be  lised  to  determine  the  energy 
of  interaction  between  unl  ke  molecules.    (Author). 


Wuve  Propagation 


Antenna  Lab. ,  Ohio  Statfe  U.  Research  Foundation, 

Columuus. 
BISTATIC  REFLECTION  CHARACTERISTICS.    Final 
engineering  rept.  for  1  Mby  58-31  Oct  59  on  Contraa 
AF  19(604)3501.    1  Nov  59,   14p.  5  refs.    Rept.  827-7; 
AFCRC  TR-60-116;  AD-^34  488.    • 
Order  from  LC  mi$2.40,  rph$3.30  PB  149  282 

Unclassified  research  is  Summarized  on  work  per- 
formed on  the  bistatic  radar  reflection  characteristics 
at  simple  shapes.    Several  analytical  methods  for  ap- 
proximating the  echo  area  were  investigated.    An 
echo-measuring  system  o^rating  from  8.3  to  12.8 
kmc  in  an  anechoic  chkmher  was  employed  for  meas- 
urements of  bistatic  radar  cross  section.    A  lens- 
corrected  transmitting  hotn  was  designed  to  permit 
measurements  to  be  takeni  at  close  range  while  main- 
taining proper  illuminatio(»  of  small  scatterers. 
Measurements  at  any  bistatic  angle  from  0^  to  150^ 
can  be  made  as  a  continuciis  function  of  aspect.    A 
method  was  developed  for  iaccurate  measurement  of 
relative  echo  signal  phasej  by  comparison  with  the 
phase  of  a  nulling  signal  lised  to  balance  the  system. 
Bistatic  echo  patterns  of  gimple  shape  such  as 
spheroids,  cones,  hemispheres,  and  combinations  of 
these  were  measured  in  the  principal  scattering 
planes.    All  measurement^  were  calibrated  by  com- 
parison with  standard  spheres,  whose  echo  areas  as 
a  function  of  bistatic  angl^  can  be  calculated.    A 
pictorial  representation  i$  given  of  the  bistatic  cross 
section  of  small  spheres  Relative  to  their  geometrical 
cross  section  for  ka  (circymference  in  wavelengths) 
from  0.8  to  2.9.   (Author )| 


Center  for  Radic^ysics  and  Space  Research, 

Cornell  U.  ,   Ithaca,  N.  Y. 
COMMENTS  ON  THE  PROBLEM  OF  INCOHERENT 
SCATTERING,  by  T.   Laaspere.    Scientific  rept.  no.  1 
on  Contract  AF  19(604)6158.    15  Dec  59.  56p.  9  refs. 
Research  rept.   RSI;  AFCRC-TN-60-124;  AD-234  842. 
Order  from  LC  mi$3.  60.ph$9.  30  PB  147  883 

Contents: 

Scattering  due  to  Doppler  shift 

Scattering  due  to  irregularities  in  electron  density 

Effects  ot  the  magnetic  field  on  the  spectrum  of  back- 
scatter 

General  considerations 
The  problem  of  sidebar. ds 
Second- order  effects 

Scattering  by  moving  free  electrons 
Derivation  of  the  expression  for  the  electric  field 

Proof  that  under  certain  assumptions  equal  back- 
scattered  power  is  predicted  by  both  approaches 

Problems  needing  clarification 

Spectrum  of  backscatter  under  the  assumption  of  inco- 
herent scattering  by  individual  electrons 

Comments  on  the  problem  of  addition  of  powers  in 
radar  backscatter 

Scattering  from  a  moving  string  of  dipoles 

Density  fluctuations  in  an  ideal  gas 

Born's  remarks  about  scattering 

A  Debye  length  in  three-dimensional  problems  in  mks 
units. 


Centro  di  Studio  per  la  Fisica  Delle  Microonde 

(Italy). 
VOLUME  DENSITY  OF   RADIO  ECHOES  FROM 
METEOR  TRAILS,  by  N.  Carrara,  P.  F.  Checcacd 
and  others.   Technical  note  no.  3  on  Contract 
AF  61(052)227.   Oa  59,  24p.  12  refs.    AFCRC-TN- 
60-150;  AD-234  545. 
Order  from  LC  miJ2.70,  ph$4.80  PB  147  886 

The  volume  density  of  radio  echoes  from  meteor 
trails  has  been  evaluated  by  taking  Into  account  not 
only  the  orientation  of  the  trails,  but  also  the  meteor 
evaporation  process  and  the  characteristics  of  the 
transmitter -receiver  system. 


Columbia  U.  School  of  Engineering,  New  York. 
RADIO  STAR  SCINTILLATION  AND  MULTIPLE 
SCATTERING  IN  THE  IONOSPHERE,  by  Dmitri  S. 
Bugnolo.   Technical  rept.  T-5/D  on  Contract 
AF  49(638)350.    1  Apr  60,  42p.   10  refs.    CU-12-60- 
AF-350-EE;  AFOSR-TN-60-451;  AD- 237  587. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  148  067 

Recent  experimental  evidence  of  radio  star  scintilla- 
tion indicates  that  multiple  scattering  effects  are  at 
importance  in  the  ionoSr»here.    It  is  therefore  of  inter- 
est to  apply  the  transpxart  equation  for  the  expectation 
of  the  photon  density  function  to  this  problem.   The 
isolution  of  the  transport  equation  is  used  to  predict  the 
/mean  squared  scattering  angle  and  corresponding  size 
of  the  ionospheric  irregularities  as  measured  on  the 
earth.   The  particular  example  discussed  in  detail  is 
based  on  a  Gallet  model  for  turbulence  in  the  underside 
of  the  F  layer  under  night  time  conditions.    However, 
it  should  be  noted  that  the  general  theoretical  results 
can  be  applied  to  any  other  model  as  well.   (Author) 
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Columbia  U.  School  of  Engineering,  New  York. 
SURFACE  WAVES  ON  RADIALLY  INHOMOGENEOUS 
DIELECTRIC  CYLINDERS:   FORMULATION  OF 
PROBLEM,  by  Arvids  Vigants.    Technical  rept.  no.  2 
on  Contract  AF  19(604)3879.    1  June  60,   31  p.   18  refs. 
CU-10-60-AF-3879-EE;.AFCRC-TN-60-584. 
Order  from  LC  mi$3.00,  ph$6.  30  PB  149  807 

Differential  equations  for  Hertz  potentials  describing 
surface  wave  propagation  in  a  medium  with  circular 
cylindrical  symmetry  and  radial  variation  of  permit- 
tivity have  been  derived.    The  equations  are  in  the 
form  of  a  system  of  two  linear  second  order  differen- 
tial equations  with  variable  coefficients.    Series  solu- 
tions of  the  differential  equations,  valid  close  to  cut- 
off, have  been  formulated.   (Author) 

[  ■       • 

Xprnell  U.  School  of  Electrical  Engineering, 
I^aca.  N.  Y. 

REFLECTION  OF   RADIO  WAVES  FROM  THE  SUN. 

by  Takeo  Hatanaka.   Technical  rept.  no.  2  on  Contract 

Nonr-401(27).    15  Oct  59,  14p.  6  refs.  Research  rept. 

HE -450;  AD- 230  795. 

Order  from  LC  mi$2.40,  ph$3.30         PB  149  873 

The  possibility  of  receiving  a  radio  echo  from  the  sun, 
especially  at  a  frequency  of  4(X)  Mc/s ,  is  discussed. 
Attenuation  m  the  solar  atomosp>here,  assuming  a 
smooth  atmosphere,  is  found  to  be  so  large  that  no 
echo  is  expected  from  the  sun.   This  is  in  agreement 
with  previous  results  where  echoes  at  lower  fre- 
quencies were  predicted.    Reflections  from  promi- 
nences and  coronal  condensations  ,  and  incoherent 
scattering  from  electrons  are  also  considered,  with 
almost  negative  results  .  (Author) 


Electrical  Engineering  Research  Lab. ,  U.  of 

Illinois,  Urbana. 
USE  OF  THE  SMITH  CHART  AND  OTHEll  GRAPHI- 
CAL CONSTRUCTIONS  IN  THE  MAGNETO-IONIC 
THEORY,  by  G.  A.  Deschamps  and  W.  L.  Weeks. 
Scientific  rept.  no.  1  on  Contraa  AF  19(606)5565. 
20  Apr  60,  6lp.  7  refs.    AFCRC-TN-60-468. 
Order  from  LC  mi$3.90,  ph$10.80  PB  150  0^5 

The  complex  refractive  index  of  a  magneioionic 
medium  for  various  directions  of  propagation  is 
evaluated  graphically.    Most  of  the  constructions 
make  use  erf  a  Smith  Chart  on  which  the  scales  have 
been  suitably  relabled.   The  directions  considered  are 
longitudinal,  quasi -longitudinal,  transverse,  and 
quasi -transverse  with  respect  to  the  apphed  magnetic 
field.  The  losses  are  taken  into  account.   The  energy 
transferred  to  the  medium  is  charaaerized  by  con- 
ductivity coefficients  that  are  also  evaluated  graphi- 
cally.   By  using  an  overlay  the  refractive  index  is 
converted  into  the  reflection  coefficient  at  a  plane 
boundary  of  the  medium.   (Author) 


Electrical  Engineering  Research  Lab. ,  U.  d 

Texas,  Austin. 
SOME  EFFECTS  OF  TREES  ON  LOW  ANGLE 
RADIO  PROPAGATION  AT  A   WAVELENGTH  OF 
10.  4  CM,  by  A.  H.   LaGrone  and  C.  W.  Chapman. 
Rept.  on  Contract  AF  19(604)5504.   15  July  60,  32p. 
4  refs.   Rept.  no^  6-36:  ERD-TN-60-766. 
Order  from  LC  mi$3.  00,  ph^.  30  PB  149  977 


Results  are  reported  of  measurements  made  at  very 
low  angles  of  2,  880  mcps  signals  over  wooded  areas 
with  the  elevation  angle  to  the  transmitter  the  princi- 
pal variable.    A  narrow  beam  receiving  antenna  was 
used  to  observe  the  effect  of  the  trees  on  the  apparent 
location  of  the  signal  source.    Various  measurements 
were  made  on  the  effects  of  a  single  large  tree  on  the 
signal.    A  hypothetical  direction  finding  system  was 
assumed  and  its  pointing  characteristics  determined. 
Theoretical  curves  were  computed  and  were  pre- 
sented to  assist  in  the  evaluation  of  sights  selected 
for  low  angle  direction  finding  systems.    (Author) 


Institute  of  Mathematical  Sciences,  New  York  U. . 

N.  Y. 
REMARKS  CONCERNING  THE  DETERMINATION  OF 
ELECTRON  DISTRIBUTION  IN  THE  IONOSPHERE  BY 
MEANS  OF   RADIO  SOUNDINGS,   by  Irvin  Kay.    Rept. 
on  Contract  AF  19(604)3495.  Nov  59.    lip.   9  refs.   Re- 
search rept.  no.   EM-149;  AFCRC-TN-59-978; 
AD- 233  306. 
^/Orderf*^  LC  mi$2.  40,  ph$3.  30  PB  148  987 


Institute  of  Mathematical  Sciences,  New  York  U. ,  N.  Y. 
THE  VIRTUAL  MASS  OF  A  FINITE  CONICAL  SHELL, 
by  Ellis  J.    Rich  and  Samuel  N.   Karp.    Rept.   on  Contract 
AF  19(604)5238.   May  60,    I7p.  5  refs.   Research  rept. 
no.   B^-158;  AFCRC-TN-60-393. 
Order  from  LC  mi$2.  40.  ph$3.  30  PB  150  055 

The  purpose  of  this  paper  is  to  obtain  a  solution  of  a 
hitherto  unsolved  problem  in  fluid  flow,  particularly,  in 
the  way  a  finite  conical  shell  affects  the  flow  of  fluid  In 
which  tlje  direction  of  travel  at  infinity  is  parallel  to 
the  axis  of  the  cone.    The  solution  has  applications  not 
only  in  fluid  dynamics  but  also  in  the  calculation  of  the 
scattering  of  an  electromagnetic  wave  by  such  a  cone  at 
low  frequency,  the  latter  being  of  current  technological 
interest.    The  principal  results  obtained  are  a  formula 
for  the  dipole  coefficient  at  infinity,  and  for  a  related 
quantity,  the  virtual  mass,  in  terms  of  the  cone  angle. 
A  subsidiary  result  is  the  expression  of  the  velocity  po- 
tential at  all  points  of.space.  (Author) 


Navy  Electronics  Lab. ,  San  Diego,  Calif. 
ATMOSPHERIC  REFRACTION  ERROR  IN  RADAR 
ELEVATION  ANGLES,  by  W.  F.  Moler  and  E.  E. 
Gossard.    Rept.  for  1  July  56-1  May  57.    12  July  57, 
24p.  4  refs.    Research  rept.  no.  795;  AD- 205  222. 
Order  from  LC  mi$2.70,  ph$4.80  PB  147  572 

The  theory  of  radar  range  and  angular  tracking  errors 
for  high  elevation  angles  is  reviewed.   Several  modi- 
fications of  the  theory,  for  use  in  practical  applica- 
tions, are  introduced.    It  is  shown  that  the  surface 
refractive  index  can  be  used  to  predia  angular  error 
for  targets  above  10^  feet  for  ground- sited  radars. 
Radiosonde  data  from  five  arctic  stations  were  ana- 
lyzed in  terms  of  frequency  distribution  of  angular 
error  by  seasons.   Radiosonde  data  previously  ana- 
lyzed by  the  Air  Defense  Command  Forecast  Center 
were  used  to  obtain  approximate  frequency  distribu- 
tions of  angular  error  for  stations  along  the  northern 
border  of  the  United  States.    Surface  weather  observa- 
tions taken  hourly  from  three  arctic  stations  were 
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analyzed  to  determine  thi  period  and  magnitude  of 
angular  error  changes  for  periods  shorter  than  those 
which  could  be  analyzed  ^om  the  radiosonde  data. 
(Author) 


National  Bureau  of  Standards,  Boulder,  Colo. 
LOW-   AND  VERY   LOW-RADIOFREQUENCY  MODEL 
IONOSPHERE   REFLECTION  COEFFICIENTS,  by 
J.  R.  Johler,  L.  C.  Walters,  and  J.  D.  Harper,  Jr. 
1  July  60,  139p.   Technicf  1  note  no.  69. 
Order  from  OTS  J2.  00     i  PB  161  570 

The  results  of  extensive  Computations  performed 
during  the  course  of  a  thaoretical  investigation  of  a 
sharply  bounded  model  ionosphere  for  low-  and  very 
low-radiofrequency  wave  propagation  are  presented 
in  the  form  of  graphs  and  tables.   (Author) 


National  Bureau  of  Standards,  Boulder,  Colo. 
RADIO  REFRACTOMETFJY,  by  Jack  W.  Herbstreit. 
June  60,  20p.  44refs.  Tachnical  note  no.  66. 
Order  from  OTS  $0.  50  PB  161  567 

TTie  measurement  of  the  fadio  refractive  index  proper- 
ties of  the  atmosphere  ami  the  application  to  radio 
propagation  problems  is  the  subject  of  this  paper. 


Navy  Electronics  Lab.  ,  San  Diego,  Calif. 
AN  ANNOTATED  BIBLIOGRAPHY  OF  LITERATURE 
PERTINENT  TO  TROPOSPHERIC  SCATTER  PROPA- 
GATION,   1945-1957,  by  N.   R.   Ortwein.    Rept.   for 
Dec  57- June  58.    4  Aug  58,  28p.    113  refs.    Research 
rept.  858:  AD-216  127. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  571 


Norwegian  Defence  Research  Establishment. 
SOME  PROPERTIES  OF  THE  REGULAR  AND 
IRREGULAR  IONOSPHERIC  LAYERS  NEAR  THE 
AURORAL  ZONE,  by  Bernt  Maehlum.    Rept.  on 
Contract  AF  61(514)937.   Mar  59,  59p.  7  refs. 
NDRE  rept.  no.  29;  AFCRC-TN-60-152;  AD-234  543. 
Order  from  LC  mi$3.60,  jph$9.30  PB  147  881 

Some  studies  at  the  Ionospheric  layers  are  reported 
as  observed  near  the  auroral  zone.   The  study  is 
mainly  based  on  the  routine,  hourly  h'f- recordings 
from  the  Norwegian  stations.  The  statistical  behavior 
of  the  layers  E,  Fl  and  F2  is  also  treated.   Studies 
of  the  irregular  layers  E»  and  Fs  are  presented.   A 
short  study  of  the  occurrence  of  polar  blackouts  is 
giVen.  (Atithor) 


Riysical  Research  Lab. ,'  Space  Tech.  Labs. ,  Inc. 

Los  Angeles,  Calif. 
A  MAGNETICALLY  INSULATED  SHOCK  TUBE,  by 
Richard  G.  Fowler  and  Eugene  B.   Turner.    Rept.  on 
Contract  AF  04(647)309.    [1959]  48p.  7  refs.   STL/TR- 
60-0000-09180. 
Order  from  LC  ml$3.  30,  |)h$7.  80  PB  149  762 

This  report  describes  experimental  results  obtained 
with  a  magnetically  insulated  shock  tube.    The  one- 
inch  diameter  tube  is  enclosed  by  a  solenoid  field  coil 


which  produces  a  longitudinal  magnetic  field  d  up  to 
20,000  Gauss  throughout  both  the  electrical  discharge 
and  expansion  chambers.    Peak  currents  of  up  to 
95,  000  amperes  are  produced  In  the  discharge  tube 
by  a  50  ^  capacitor  bank  charged  up  to  about  8  kv. 
The  electrical  characteristics  of  the  discharge  were 
determined  from  voltage  and  current  signals.    The 
magnetic  field  was  found  to  substantially  reduce  the 
attenuation  c€  the  shock  wave  moving  down  the  tube, 
presumably  by  a  reduction  of  the  boundary  layer  thick- 
ness behind  the  shock  wave.    With  a  magnetic  field 
strength  of  7500  Gauss  and  higher,  a  contact  surface, 
such  as  occurs  in  diaphragm  typ)e  shock  tubeSy    Is 
clearly  defined  in  the  wave  speed  pictures,  while  at 
zero  and  low  magnetic  field  strengths  the  contact  sur- 
face is  not  visible.    There  was  evidence  from  the  re- 
flected shock  velocities  and  from  the  convex  shape  of 
the  shock  front  that  the  magnetic  field  was  inhibiting 
the  degrees  of  freedom  perpendicular  to  the  field  lines 
resulting  In  a  gas  with  a  higher  effective  -y-  (Author) 


Stanford  Electronics  Labs  . ,  Stanford  U. ,  Calif. 
A  RAPID  BEAM-SWINGING  EXPERIMENTIN  TRANS- 
HORIZON  PROPAGATION,  by  A.  T.  Waterman,  Jr. 
Rept.  on  Contract  DA  36-039-sc-73151 .   23  July  58, 
lOp.  9  refs.  Technical  rept.  no.  770-1.  AD-203  173. 
Order  from  LC  mi$1.80,  ph$1.80         PB  149  404 

By  using  a  broadside  phased  array  for  an  antenna,  a 
narrow  beam  can  be  swung,  rapidly  and  in  quick  ' 

succession  through  a  limited  sector  by  fast  control  of 
the  phasing,  rather  than  by  movement  of  the  entire 
antenna  structure.  This  technique  is  used  at  the  re- 
ceiving end  of  a  101 -mile  beyond -the -horizon  trans- 
mission path  in  order  to  probe  the  portion  of  the  trop- 
osf>here  through  which  the  signal  is  propagated.   At 
the  frequency  employed  of  3.12kMc,  a  0.49°  beam  is 
swung  in  azimuth  through  a  4.2°  sector  each  tenth  of 
a  second.  A  variety  of  phenomena  are  observed  with 
this  technique  which  have  not  been  directly  apparent 
in  slower  beam-swinging  experiments  .  -^.^ 

Stanford  Electronics  Labs. ,  Stanford  U.  ,  Calif. 
SOME  PROPERTIES  OF  RADIO  WAVES  REFLECTED 
FROM  THE  MOON  AND  THEIR  RELATION  TO  THE 
LUNAR  SURFACE,  by   Tor  Hagfors.   Scientific  rept. 
no.   8  on  Contract  AF  19(604)2193.  8  Aug  60.  30p. 
12  refs. 
Order  from  LC  mi$2.  70,  phj4.  80  PB  150  239 

This  report  presents  a  theoretical  discussion  of  the 
statistical  properties  of  radio  waves> reflected  from  the 
moon.    This  discussion  is  based  on  the  assumption  of 
a  large  number  of  scattering  areas  simultflneously 
contributing  to  the  signal.  The  properties  of  the  echoes 
are  usually  described  in  terms  of  pulse  broadening  or 
by  means  of  an  ayerage- power  pulse- response  when 
very  short  pulses  are  transmitted.    Here  It  is  shown 
that  the  same  type  of  information  may  be  obtained  by 
studying  the  correlation  of  complex  ampliiudes  of  two 
sine  waves  reflected  from  the  moon  at  frequencies 
separated  by  A\^^  .    By  studying  this  correlation  as  a 
function  of  Ate'  it  is  possible  to  compute  the  power 
pulse  response  of  the  earth- moon-earth  propagation 
circuit.    It  is  suggusted  that  this  method  will  prove 
particularly  useful  in  the  study  of  the  surface  proper- 
ties of  distant  targets  such  as  the  planets  of  our  solar 
system.    It  is  also  shown  how  the  correlation  technique 
can  be  extended  to  a  two-dimensional  mapping  of  a  ro- 
tating rough  body.    (Author). 


Stanford  Electronics  Labs.  .  Stanford  U.  ,  Calif. 
THE  USE  OF  NOSE  WHISTLERS  IN  THE  STUDY  OF 
THE  OUTER  IONOSPHERE,  by  R.   L.   Smith,  Tech- 
nical rept.   no.  6  on  Contract  AF  18(603)126.  11  July  6Q 
I27p.   85  refs.   AFOSR-TN-60-861. 
Order  from  LC  mi$6.  30,  ph$19.  80  PB  149  752 

Electromagnetic  energy  at  very  low  frequencies  can  be 
propagated  from  one  hemisphere  to  the  other  along  the 
earth  's  magnetic  field  lines  in  the  outer  ionosphere. 
The  action  of  free  electrons  disperses  the  original  im- 
pulse-like signal  (from  a  lightning  discharge)  to  form 
descending  gliding  tones,  called  whistlers.    If  the  high- 
est frequency  of  the  whistler  is  comparable  with  the 
minimum  electron  gyrofrequency  along  the  propagation 
path,  the  dispersion  at  the  higher  frequencies  causes 
rising  tones  which  are  contiguous  with  the  descending 
tones  at  the  lower  frequencies.    The  whistler  is  then 
called  a  "nose"  whistler.    Spectrograph ic  analysis  of 
whistlers  and  nose  whistlers  often  reveals  a  number 
of  pure  isolated  components  which  have  a  common 
source.    Examination  of  whistler  data  and  a  new  theory 
of  the  propagation  path  lead  to  the  conclusion  that  each 
component  represents  energy  from  the  lightning  source 
wjiich  has  been  trapped  in  a  field-aligned  column  of  en- 
^nced  ionization  in  the  outer. ionosphere.    The  data  in- 
dicate that  the  lifetime  of  these  columns  is  a  few  hours 
The  theory  suggests  that  enhancements  of  approxi- 
mately five  per  cent  are  sufficient  to  explain  the  ob- 
served whistlers.    The  theory  further  indicates  that  the 
average  group  velocity  of  energy  trapped  in  a  column 
can  be  closely  approximated  by  assuming  that  the  en- 
ergy travels  along  the  maximum  of  ionization  in  the 
column  with  wave  normals  aligned  with  the  magnetic 
field.    The  frequency  of  minimum  time  delay,  called 
the  nose  frequency,   indicates  the  location  of  the  field 
line  path.    The  minimum  time  delay  gives  a  measure  ■ 
of  the  ionization  density  in  the  region  near  the  top  of 
the  path.    Examination  of  nose  whistler  data  from  a 
number  of  stations  leads  to  a  model  of  electron  density 
in  the  outer  ionosf)here.    The  data  also  show  an  annual 
variation  of  2:1  in  the  ionization  density  during  sunspoi 
maximum.    (Author). 


RESEARCH  METHODS,  TECHNIQUES 
AND  EQUIPMENT 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
MARK  I  PERCEPTRON  OPERATORS'  MANUAL,  by 
John  C.  Hay,  Ben  E.  Lynch  and  others.    Rept.  on  Proj. 
PARA,  Contract  Nonr- 2381(00).    15  Feb  60,  62p. 
6  refs.    Rept.  no.  VG-1196-G-5;  AD-236  965. 
Order  from  OTS  $1 .  75  PB  161  997 

This  report  released  for  sale  to  the  public  16  Sep  60 
(USGRR,  V.  34,  p.  350) 

The  Mark  I  Perceptron  is  a  pattern  learning  and  rec- 
ognition device.    It  Is  intended  as  an  experimental  tool 
for  the  direct  study  of  a  limited  class  of  perceptrons. 
This  manual  is  intended  primarily  as  a  guide  to  the 
setting  up  and  operation  erf  the  machine.    It  does  not 
require  extensive  familiarity  with  the  theory  of 
perceptron  systems.    For  those  famihar  with  the 
theory,  but  not  necessarily  concerned  with  actually 
operating  the  machine,  the  manual  should  serve  to 
indicate  the  machine's  potentialities  as  a  research 
instrument. 


Cornell  Aeronautical  Lab. ,  Inc.,  Buffalo,  N.  Y. 
ON  THE  CONVERGENCE  OF  REINFORCEMENT 
PROCEDURES  IN  SIMPLE  PERCEPTRONS,  by  Frank 
Rosenblatt.    Rept.  on  Project  PARA,  Contract  Nonr- 
2381(00).    15  Feb  60,  72p.  9  refs.    Rept.  no.  VG- 
1196-G-4  and  amendments  1,  2;  AD-234  874. 
Order  from  OTS  $2.00  PB  161  996 

This  report  released  for  sale  to  the  public  16  Sep  60, 
(USGRR,  v.^34,  p.  350) 

Previous  reports  have  described  a  number  of  theoreti- 
cal nerve  nets  called  pjerceptrons,  and  have  attempted 
to  analyze  their  ability  to  associate  responses  to  stim- 
uli using  a  variety  oi  training  procedures  and  memory 
functions.    Proofs  have  been  found  for  a  number  of 
theorems  of  fundamental  importance  for  the  theory  of 
such  networks.   The  main  findings  are  summarized: 
(1)  there  exist  certain  simple  memory  functions  and 
training  procedures  by  which  it  can  be  guaranteed  that 
a  perceptron  will  ultimately  arrive  at  a  solution  to  any 
given  response-association  problem;  (2)  a  variety  of 
problems  are  shown  to  be  soluble;  (3)  the  same  pro- 
cedures which  yield  solutions  for  binary  classification 
jffoblems  can  be  employed  to  assign  arbitrary  re- 
sponse functions  to  stimuli;  and  (4)  a  considerable 
variety  of  perceptron  models,  differing  from  one 
another  In  the  transfer  functions  of  their  association 
units,  are  shown  to  be  identical  with  respect  to  their 
ablhty  to  arrive  at  solutions  to  learning  jjroblems. 
Included  are  amendn-.ent  1  (Technical  memo.  no.   12, 
AD-236  736),  and  amendment  2,  Improved  Error 
Correction  Procedure,  (Technical  memo.  no.  13)^ 


Institute  for  the  Study  of  Metals,  U.  of  Chicago.  111. 
HIGH  PRESSURE  RESEARCH.  SERIES  II.  Annual  rept. 
no.  3.  Series  2.  Oct  58 -Oct  59.  on  Contract  Nonr- 
2121(03).  [1959]  87p.   103  refs. 
Order  from  LC  mi$4.  80,  ph$13.  80  PB  149  485 

Contents: 

On  the  dynamical  theory  of  diffusion  in  crystals.  III. 
Some  model  calculations  and  relation  to  continuum 
theory 

Preliminary  experiment  on  the  quenching  of  lattice  de- 
fects in  noble  metals  under  hydrostatic  pressure  up  to 
8500  bars 

Diffusion  measurements  under  pressure  in  the  tempera- 
ture range  800-lOOO^C 

Internal  friction  in  iron  at  low  temperatures 

The  formation  of  an  amorphous  form  of  quartz  under 
shock  conditions 

A  note  on  the  behavior  of  iron  under  static  high 
pressures 

Diffusion  of  cadmium  in  pure  and  cadmium  doped  AgBr 

The  relation  between  the  Eyring  and  Doolittle  diffusion 
equations 

The  effect  of  pressure  on  self -diffusion  in  lead 

A  new  device  for  obtaining  X-ray  diffraction  patterns 
from  substances  exposed  to  high  pressure 

A  high -pressure  microwave  window 

Diffusion  of  impurities  in  amorprfious  polymers 

(See  also  PB  143  063) 
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Institute  of  Mathematical  Jclences,  New  York  U. , 

N.  Y. 
TOnCS  IN  THE  THEORY  OF  DISCRETE  INFORMA- 
TION CHANNELS,  by  Richard  A.  Silverman  and 
Sze-Hou  Oiang.  Rept.  on  Contracts  AF  19(604)5238 
and  AF  19(604)3053.  Apr  60^  45p.  17  refs.  Research 
rept.  no.  EM- 152;  AFCRC-.TN-60-366. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  150  034 

"Hie  present  article  discusses  various  topics  in  the 
theory  at  discrete  information  channels,  including  the 
general  binary  channel,  channels  with  fading,  cas  - 
caded  channels,  and  channels  with  memory.  (Author) 


[j  I  Swtistical  Techniques  Research  Group,  Princeton  U. 

N.  J. 
AUTOCORRELATION  ANALYSIS  AND  THE  DESIGN 
OF  EXPERIMENTS,  by  G.   M-  Jenkins  and  J. 
Ch^nmugam.   Technical  rept.  no.  37  on  Contract 
DA  36-034-ORD-2297.  June  60.  76p.   26  refs.  OOR 
I  rept.  no.   1715:34;  AD-239  9(11. 

I  Order  from  LC  mi$4.  50.  ph|12.  30  PB  150  403 

These  are  many  examples  in  industry  and  in  the  sci- 
ences of  situations  where  the  uncontrolled  varfation  in 
the  observed  responses  is  subject  to  autocorrelation 
when  the  independent  variabiles  are  kept  constant.  The 
present  work  is  concerned  with  the  investigation  into 
the  effect  of  this  autocorrelation  on  the  strategy  of 
experimentation. 


Communicatian  Theory 


Applied  Mathematics  and  Statistics  Labs. ,  Stanford 

U..  Calif. 
SPECTRAL  ANALYSIS  OF  A  PROCESS  OF  RANDOMLY 
DELAYED  PULSES,  by  M.   V.  Johns.  Jr.  Technical 
rept.   no.  51  on  Contract  N6<inr-25140.    10  Oct  59,    15p. 
5  refs. 
Order  from  LC  mi$2.  40,  ph$3.  30  PB  149  944 


The  purpose  of  this  report  i^  to  obtain  formulae  for 
the  covariance  and  asymptotic  spectral  distribution 
functions  of  a  process  consisting  of  a  sequence  of 
pulses  separated  by  random  time  delays. 


Ohio  State  U.   Research  Foundation,  Columbus. 
ORTHOGRAPHIC  REPRESE>frATIONS  OF  ENGLISH 
PRONUNCIATION  AS  AN  AID  IN  TEACHING  ILA,  by 
Henry  M.  Moser,  Herbert  J. 'Oyer,  and  Wallace  C. 
Fotheringham.  Technical  rept.  no.  56  on  Contract 
AF  19(604)4575.   Dec  59,   110|j.   AFCRC-TN-59-75. 
Order  from  LC  mi$5.  70,  ph$l6.  80  PB  150  248 

Specially  devised  orthographies  in  Chinese,  Dutch, 
French,  German.  Italian,  Japanese,  Korean,  Spanish, 
and  Thai  were  constructed  for  a  list  of  common  English 
aviation  words  as  an  aid  to  their  pronunciation  by  for- 
eign nationals.   Those  prepaned  for  German,  Japanese, 
and  Spanish  were  employed  with  native  speakers  of 
these  three  languages  at  the  AF  Language  School.  Lack- 
land AFB,  Texas.    It  was  found  that  for  each  of  these 
three  groups,  the  specially  designed  orthographies, 
with  or  without  the  additional  aid  of  auditory  stimulation, 
resulted  in  significantly  mora  intelligible  propunciations 


than  the  reading  of  these  aviation  words  from  only  a 
printed  list.    Additionally,  each  individual  speaker  in 
this  study  improved  the  intelligibility  of  his  pronuncia- 
tions when  aided  by  the  appropriate  orthography.    The 
comparative  value  of  orthography  alone  vs.  orthography 
plus  auditory  stimulation  varies  considerably  among 
language  groups.    The  average  improvement  would 
make  a  distinguishable  difference  in  the  air  traffic 
communication  setting.  (Author) 


Photographic  Equipment 


Ballistic  Research  Labs. ,  Aberdeen  Proving  Ground, 

Md. 
BALUSTIC  CAMERA  (BC-4)  SYNCHRONIZATION 
SYSTEM,  by  Ralph  E.  A.  Putnam.   May  60,  37p. 
2  refs.    Rept.  no.  1108;  AD- 240  010. 
Order  from  LC  ml$ 3.00,  ph$ 6.  30  PB  149  765 

Prospects  for  utilizing  ballistic  cameras  in  precision 
tracking  of  missiles  and  satellites,  as  well  as  in 
geodetic  work,  have  been  enhanced  by  the  develop- 
ment of  a  high  precision  camera  (Wild  BC-4)  with 
optical  properties  suitable  for  these  applications. 
While  these  cameras  have  proved  useful  in  night-time 
tracking  of  targets  carrying  short  duration  flashing 
lamps,  full  utilization  of  their  potential  capabilities 
has  been  restricted  by  lack  of  means  to  synchronize 
exposures  of  widely  spaced  cameras  to  the  high  de- 
gree of  accuracy  necessary.  This  report  describes  a 
synchronization  system  developed  for  these  cameras, 
and  presents  test  data  on  a  laboratory  setup  of  the 
eaaential  system  elements. 


Johns  Hopkins  U. ,  Baltimore,  Md. 
INCREASED  FIELD  DEPTH  IN  TRACK  PHOTOG- 
RAPHY BY  MEANS  OF  SPHERICAL  ABERRATION, 
by  F.  Rasetti.   Rept.  on  Contract  AF  18(603)143. 
May  60,  5p.    AFOSR-TN-60-531. 
Order  from  LC  mi$  1.80,  ph$  1.80  PB  149  359 

A  considerable  increase  in  depth  of  field  for  a  given 
luminosity  of  the  lens  can  be  obtained  by  using  a  lens 
provided  with  convenient  spherical  aberration  instead 
of  a  perfectly  correaed  lens . 
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Documentation 


Center  for  Documentation  and  Communication  Re- 
search, Western  Reserve  U.  ,  Cleveland,  Ohio. 
TEST  PROGRAM  FOR  EVALUATING  PROCEDURES 
FOR  THE  EXPLOITATION  OF  LITERATURE  OF 
INTEREST  TO  METALLURGIST.    IL    ACQUISITION 
OF  DOCUMENTS  FOR  MACHINE  SEARCHING,  by 
Allen  Kent,  Alan  M   Rees  and  Jessica  Melton.    Rept. 
on  National  Science  Foundarion  Grant  NSF-G- 10338. 
[1960]  47p. 
Order  from  LC  mi$3.  30,  ph$7.  80  PB  149  845 


In  order  to  permit  a  significant  test,   it  was  necessary 
first  to  expand  substantially  the  subject  coverage  d 
the  service  to  provide  literature  of  interest  to  metal- 
lurgists.   The  activity  involved  In  this  preparatory  pro- 
gram include  identification  and  acquisition  of  docu- 
ments of  potential  interest. 


Center  for  Documentation  and  Communication 
Research,  Western  Reserve  U.  ,  Cleveland,  Ohio. 
TEST  PROGRAM  FOR  EVALUATING  PROCEDURES 
FOR  THE  EXPLOITATION  OF  LITERATURE  OF  IN- 
TEREST TO  METALLURGISTS,  III,  ANALYSIS  AND 
QUALITY  CONTROL,  by  Allen  Kent,  Jessica  Melton, 
and  Alan  M.  Rees.  Rept.  on  National  Science  Founda- 
tion Grant  NSF-G- 10338.   [1960]  54p  4  refs. 
Order  from  LC  mi$3. 60,  ph$9.  30  PB  150  260 

In  two  earlier  reports,  there  were  described  the  back- 
ground and  plans  and  the  acquisitions  program  of  the 
ASM  mechanized  searching  service  which  is  to  be  eval- 
uated.   The  present  report  covers  the  procedures  for 
analysis  and  quality  control  of  abstracts  of  documents 
included  in  this  service,  and  discusses  the  alterations 
in  procedures  that  have  been  necessitated  by  the  expan- 
sion of  the'  service  to  fields  allied  to,  but  outside  of  the 
core  of  metallurgy.    (Author). 


Michelson  Labs. ,  Naval  Ordnance  Test  Station, 

China  Lake,  Calif. 
WRITING  THE  TECHNICAL  ARTICLE:  A  MATTER 
OF  DESIGN,  by  Gerard  A.  Pottebaum.   July  60,   12p. 
6  refs.  Technical  Article  6;  NOTS  TP-2432. 
Order  from  LC  mi$2.40,  ph$3.30  PB  150  169 

This  article  discusses  some  fundamental  practices 
that  apply  in  both  fiction  and  exposition.   The  design 
erf  the  formal  report  is  briefly  reviewed,  the  design 
of  the  article  is  analyzed,  and  the  two  are  compared. 
(Author) 


Office  of  Scientific  Research  and  Development. 
MICROFILM  INDEX.    1946,  declassified  24  Aug  60. 
770p.    18000  refs. 
Order  from  OTS  $8. 00  ($10. 00  foreign)      PB  161  976 

This  volume  is  an  index  of  the  technical  laboratory 
and  field  reports  and  other  reference  material  which 
appeared  in  the  bibliographies  for  the  Summary  Tech- 
nical Reports  of  NDRC.   It  is  divided  into  three 'sepa- 
rate sections:  (1)  a  microfilm  index  and  bibliographi- 
cal listing  of  reports  for  each  division,  panel,  and 
committee;  (2)  a  cross  reference  composed  erf  micro- 
film index  headings  and  items  culled  from  information 
contained  in  the  report  titles;  and  (3)  a  microfilm  reel 
catalogue. 


Zator  Co. ,  Cambridge,  Mass. 
SOME  MATHEMATICAL   FUNDAMENTALS  OF  THE 
USE  OF  SYMBOLS  IN  INFORMATION  RETRIEVAL, 
by  Calvin  N.  Mooers.    Rept.  on  Contract  AF  30(602)1900 
Apr  59,  22p.   10  refs.    ZTB-123;  RADC-TN-59-133; 
AD-213  782. 
Order  from  LC  mi$2.  70,  ph$4.  80  PB  147  541 


A  mathematical  model  and  formalism  is  presented  for 
the  process  of  gaining  information  through  observation, 
reporting  the  information,  and  retrieving  it.    The  model 
makes  use  of  observational  operators  H  acting  upon  a 
hypothetical  space  erf  events  (ej.    A  digital  representa- 
tion of  the  events  and  operators  is  introduced  and  a 
formalism  of  their  interaction  is  developed.    The  action 
of  the  operators  H  on  {ej  is  shown  to  produce  open  sets. 
In  terms  of  the  open  sets,  the  possibility  of  achieving 
smoothness  or  continuity  in  the  transformation  from 
the  imagined  event  p  prescribing  retrieval  to  the  re- 
trieved information  is  developed.    A  number  erf  theo- 
rems result. 


MISCEi±ANEOUS 


Naval  Research  Lab. ,  Washington,  D.  C 
REPORT  OF  NRL  PROGRESS.  Nov  60. 
Order  from  OTS  $1.  25,  $1:0.  00/year  PB  161  287 

Contents: 

Articles: 

Multichannel,  Multicolor  Oscilloscope ,  by  S.  H.  Hersh 

Summary  of  Rexdcet  Astronomy  and  Astrophysics  Re- 
search at  NRL  (March  1959 -October  1960),  Swff 
Wrinen 

Scientific  program: 

Atmosphere  and  Astrophysics:  Measurement  of  water 
vapor  distribution  in  the  stratosphere 

Chemistry:  Radiant  transfer  of  heat  and  the  thermal 
conductivity  of  "flinak".    Anodic  oxidation  of  the  Ag- 
Ag20  electrode  in  alkaline  solutions.    Isothermal 
study  of  the  concentration  and  transport  of  radio- 
active steel  components  in  liquid  lithium.    Removal 
of  organic  contaminants  frexn  Ae  atmosphere  of  a 
submarine  by  a  sodium  zeolite  (Type  13X  molecular 
sieve) 

Mechanics:  Effect  of  cdiamfered  bolt  holes  on  bolts  In 
shear  under  dynamic  load.    Dynamics  of  the  lower 
yield  strength  of  mild  steel.   Thennoelectric  power 
of  indium -lead  alloys 

Metallurgy  and  Ceramics:  Validity  erf  a  cyclic  heating - 
cooling  methexl  of  measuring  the  electronic  specific 
heat  of  nickel -palladium  alloys.    New  method  for  ana- 
lyzing small,  metallic,  irradiated  specimens.  Ther- 
modynamic analysis  of  solubility  in  liquid  metal 
systems 

Optics:  Phexometry  at  low  levels  of  intensity.   A 
cUe>8ed-cire:uit  TV  system  for  passive  use  at  night 

Radicx  Ocean  wave -profiling  radar  system.    Electri- 
cal breakdown  in  hig^  vacnium  (electron  tubes) 

Solid-State  Physics:  Variation  erf  effective  mass  ratio 
with  magnetic  field  for  InAs  at  room  temperature. 
Model  for  describing  the  effect  of  pressure  on  the 
absorption  and  emission  spectra  of  alkali  halide 
phosphors 

Sound-  Digital  amplitude  probability  distribution  ana- 
lyzer. Effect  erf  hydrostatic  pressure  on  ten  groups 
of  electrical  and  electrexiic  components  to  be  used,  in 
ex»ane)granhic  experiments 
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General 


Report  number  series.    Used  by  the  Office  of  Tech- 
nical information  in  Cataloging  Reports.    Report 
number  system,  by  F.  E.  Stratton.    Office  of 
Technical  Information  Extension,  Oak  Ridge, 
Tenn.    Aug  60.    23p.    Order  from  OTS.  50  cents. 

TID-85  (2nd  Rev. ,  Suppl. ) 


Biology  and  Medicine 


Relation  of  adrenal  cortical  volume  to  survival 


following     X- irradiation, 
F.    T.    Brayer 


Rochester,  N. 
eng-49.    31p. 


by  A.  P,  Casarett  and 
The  University  of  Rochester, 
Y.     June  60.    Contract  W -7401- 
Order  from  OTS.    75  cents. 

UR-574 


Chemistry — General 


Analysis  of  yttrium  i»ctal 
of  a  Series),  by  J.  0. 


and  ynrium  oxide  (No.  3 
Hibbits  and  others.    Gen- 


eral Electric  Co. ,  Aircraft  Nuclear  Propulsion 
Department,    Cincinnati  15,  Ohio.    July. 60. 
Contracts  AT(11-1)-171  and  AF  33(600)- 38062. 
15p.     Order  from  OTS.    50    cents.    APEX-571 


4 


Description  of  facilities  and  rnechanic^ components 
mecfical  research  reactor  (MRR),  by  J.  B.  Godel. 
Brookhaven  National  Laboratory,  Upton,  New 
York.    Feb  60.    64p.    Order  from  OTS.    $1.75. 

BNL-600(T-173) 


Measuring  the  release  of  short-lived  fission  gases 
during  capsule  irradiations,  by  C.  W.  Townley 
and  odier.    Battelle  Memorial    Institute,    Colum- 
bus, Ohio.    Sep  60.    Contract  W-7405-eng-92. 
9p.     Order  from  OTS.    50  cents.  BMI-1466 


Biological  effects  of  Sr^Q  in  miniature  swine.    L 
Experimental  designs  and  preliminary  obseTva- 
tions,  by  W.  J.  Clarke  and  ].  R.  McKenney.. 
Hanford  Atomic  Products  Operation,  Richland, 
Wash.    Jan  60.    Contract  AT(45-1)- 1350.    lOpi 
Order  from  OTS.    50  cents.  HW-63499 


•ray  spectrographic  determination  of  potassium, 
uranium,  and  thorium  in  pyrochemical  samples, 
by  M.  C.  LamberT    Hanford  Atomic  Products 
Gyration,  Richland,  Wash.    June  60.    Contract 
AT(45-1)-1350.    23p.    Order  from  OTS. 
75  cents.  HW- 65801 


Literature  search  on  the  relative  biological  effect- 
iveness  (RBE)  of  ionizing  radiations"  by  W.H. 
Lang^am,  and  others.    The  University  of  Califor- 
nia.   Los  Alamos  Scientific  Laboratory,   Los 
Alamos,  N.  Mex.    Mar  60.    Contract  W -7405- 
ENG-36.    251p.    Order  from  OTS.     $3.50. 

LAMS -2343 


JL 


Biology  and  Me<IiT1ne  semiannual  report  for  October 
1959  through  March  1960,  by  J.  H.  Lawrence 
and  A.  Pfau.    University  of  California.    Lawrence 
Radiation  Laboratory,  Berkeley,  Calif.    May  60. 
Contract  W-7405-eng -48.    210p.    Order  from 
OTS.    $3.00.  UCRL-9235 


A  high- temperature  vacuum  extensometer.  by  J.  R. 
Bohn  and   G.  Murphy.    Iowa  State  University  of 
Science  and  Technology,  Ames  Laboratory, 
Ames,   Iowa.    July  60.    Contract  W-7405-eng-82. 
24p.    Order  from  OTS.    50  cents.  IS-167 


Performance  characteristics  of  an  electromagnetic 
jump,  by  D.  H.  Thompson  and  R.  W.  Fisher. 


I 


owa  State  University  of  Science  and  Technology, 
Ames  Laboratory,  Ames,   Iowa.    Aug  60.    Con- 
tract W-7405-eng-82.  49p.    Order  from  OTS. 
$1.25.  ^        IS-188 
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The  heats  of  fusion  ot  tne  Cadmium  halides,  mer- 
curic chloride,   and  biscnt'th  bromide,   by  L.  E. 
Topol  and  L.  D.  Ransooi.    Atomics  International 
A  Division  of  North  American  Aviation,   Inc. , 
Canoga  Park,  Cahf.    Sep  60.    Contract  AT(11- 1)- 


GEN-8.    7p.    Order  from  OTS 


50  cents. 
NAA-SR-5I11 


A  vibrational  potential  function  for  symmetrically 
substituted  bipheny Is,  by  R.  H.  Snudde  and 
G.  W.   Lehman.    AFomits  International.'  A  Divi- 
sion of  North  American  Aviation,   Inc. ,   Canoga 
Park,  Calif.    Aug  60.    Contract  AT(ll- 1)- GEN-S. 
I9p.    Order  from  OTS.    50  cents.  NAA-SR-S153 


The  r  ma 


decomposition  of  uranyl  sulfate,  by  K.  J. 

Notz,  Jr.    National  LeacJ  Company  of  Ohio,  Tech- 
nical Division,  Cincinnaiti,  Ohio.    Mar  60.    Con- 


Order  form  OTS.  $1.25. 
NLCO-814 


AT(30-1)-1156.    48p. 


Dichlorobenzidine  as  a  curing  agent  for  adiprene 
L-IOQ,  by  A.  J.  Quant.    Sandia  Corporation, 
Albuquerque,  N    Mex.      Sep  60.     I4p.    Order 
from  OTS.    50  cents.  SCR-187 


Master  Analytical  Manual.    Oak  Ridge  National 
Laboratory,   Oak  Ridge, ,  Tenn.    May  60.  612p. 
Order  from  OTS.    $6.?!     TID-7015  (Suppl.  2) 


i.    $6.7l 


Micro  determination  of  carbon  in  metals,  by  J.  W. 
Frazer  and  R.  T.  Holzrttann.    University  of 
California,   Lawrence  Rtdiation  Laboratory, 
Livermore,  Calif.    June  60.    Contract  W-7405- 
eng-  48.    7p.    Order  fr(^  OTS.    50  cents. 

UCRL-6020 


Analysis  of  current  distribution  in  electrolytic 
cells  with  flowing  mercury  cathodes.  Thesfs,   by 
E.  A.  Grens  II.    UniverBity  of  California,   Law- 
rence Radiation  Laboratory,  Berkeley,  Calif. 
July  60.    Contract  W-7405-eng-48.    78p.    Order 
from  OTS.    $2.00.  (  UCRL-9187 


Fractional  crystallization  from  melts,   by  W.  R. 
Wilcox.    University  of  dalifornia.     Lawrence 
Radiation  Laboratory,   Berkeley,  Calif.    June  60. 
Contract  W-7405-eng- 48.    239p.    Order  from 

■    OTS.    $3.00.  i  UCRL-9213 


The  electronic  structure  of  octahedral ly  coordinated 
protactinium  (IV).    Thesis,  by  J.  D.  Axe.    Uni- 
versity of  California.     Lawrence  Radiation  Lab- 
oratory, Berkeley,  Calif.    July  60.    Contract 


W-7405-eng-48.    68p. 


Qrder  from  OTS.  $1.75. 
UCRL-9293 


The  effect  of  angular  momentum  on  fission  probabil- 
ity.    Thesis,   by  J.  Gilmore.     University  of 
California.     Lawrence  Radiation  Laboratory, 
Berkeley,    Calif.    July  60.    Contract  W -7405- 
eng-48.    84p.    Order  from  OTS.    $2.00. 

UCRL-9304 


The 


performance  of  base-form  ion  exchangers  for 
H  control  and  removal  of  radioisotopes  from 


ipet     

a  pressurized  water  reactor  sy.stem,  by  G.  P. 
Simon,  C.  S.  Abrams,  and  W,  T.  Lindsay,  Jr. 
Westinghouse  Electric  Corporation,  Bettis  Atomic 
Power  Laboratory,   Pittsburgh,   Pa.    July  60. 
Contract  AT-1 1-1 -GEN- 14.    69p.    Order  from 
•^TS.    $1.50.  WAPD-TM-215 


Air  lift  pumps  -  characteristics  and  application  to 
liquig- liquid  extraction  systems,  by  J.  S.  Hurst. 
Union  Carbide  Nuclear  Company,  Division  of 
Union  Carbide  Corporation,  Y-12  Plant,  Oak 
Ridge,  Tenn.    May  60.    Contract  W-7405-eng-26. 
23p.    Order  from  OTS.    50  cents.  Y-1304 


Chemistry — Radiation  and  Radiochemistry 


Photoproduction  of  calcium-47T  by  M.  S.  Foster, 
D.  L.  Weaver  and  A.  F.  Voigt.    Iowa  State 
University  of  Science  and  Technology,  Ames 
Laboratory,  Ames,   Iowa.    Aug  60.    Contract 
W-7405-eng-8^.    I6p.    Order  from  OTS. 
50  cents.  ,  lS-184 


Chemistry — Separation  Processes  for 
Plutonium  and  Uranium 


The  fluorination  of  uranium  from  dried  solids  and 
its  application  to  the  fluoride  volatility  process, 
by  C.  E.  Johnson  and  J.  Fischer.    Argonne 
National  Laboratory,  Argonne,   111.    Aug  6C. 
Contract  W-3l-109-eng-38.    19p.    Order  from 
OTS.    50  cents.  ANL-61I7 


Reprocessing  of  power  reactor  fuels.    Ninth  quarter- 
ly  progress  report  for  October  1,   1959  to 
January  1,   1960,  by  L.  H.  Meyer  and  others, 
fe.  I.  au  Pont  de  Nemours  &  Co. ,    Explosives 
Department,  Atomic  Energy  Division,  Technical 
Division,  Savannah  River  Laboratory,  Aiken,  ^ 

S.  C.    Mar  60.    Contract  AT(07- 2)- 1.    Up. 
Order  from  OTS.    50  cents.  DP-479 


Study  of  the  feasibility  of  aqueous  recovery  of  spent 
fijels.    Part  4.    Equipment  design  data,   by  R.  ]7 
Annesser  and  others.    University  of  Mifhigan, 
Engineering  Research  Institute,  Ann  Arbor, 
Mich.    July  54.    Decl.  August  22,   1960.    295p. 
Order  from  OTS.    $1.60.  ERI-2240-4-F 
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Study  of  the  feasibility  of  aqueous  recovery  of  spent 
fuels.    Part  7.    Analysis  of  costs  and  engineering 
evaluation  of  results  of  study,  by  J.  G.   Lewis 
and  H.  A.  Ohlgren.    University  of  Michigan, 
Engineering  Research  Institute.  Ann  Arbor, 
Mich.    July  54.    Decl.    August  24,  1960.     144p. 
Order  from  OTS.    80  cents.  ER1-2240-7-F 


Nitric  acid  dissolution  of  uranium-aluminum  alloy, 
by  R.  E.  Burns  and  C.  H.  Holm.^   Hanford  Works, 
Nucleonics  Division,   Richland.  Wash.    Aug  52. 
Decl.    August  12,   1960     Contract  W -31 -109- 
Eng-52.     19p.    Order  from  OTS.    30  cents. 

HW-18414 


Darex  pilot  plant  studies,  by  J .  J .  Shefcik .    Hanford 
Atomic  Products  Operation,  Richland,  Wash. 
Feb  60.    Contract  AT(45- 1)- 1350.    34p.    Order 
from  OTS.    $1.00.  HW-64010 


Yankee  band  cutting,  by  V.  L.  Hammond  and  V.  P. 
Kelly.    Hanford  Atomic  Products  Operation, 
Richland,  Washington.    June  60.    Contract  AT 
(45-l)-1350.    20p.    Order  from  OTS.    50  cents. 

HW- 65380 


Idaho  Chemical  Processing  Plant  technical  progress 
report  for  January  through  March  1960,  by  C.M. 
Slansky  and  others.    Phillips  Petroleum  Company, 
Idaho  Falls,   Idaho.    July  60.    Contract  AT(10-l)- 
205.    6lp.    Order  from  OTS.    $1.50. 

IDO- 14520 


Processing  of  high-fired  uranium  dioxide  fuels  by  a 
reduction --mercury  extraction- -oxidaticn  proc- 
ess, by   A.  F.  Messing  and  O.  C.  Dean.    Oak 
Ridge  National  Laboratory,  OakRicige,  Tenn. 
[nd.  1    Contract  W-7405-eng-25.    I3p.    Order 
from  OTS.    50  cents.  ,ORNL-2909 


Recovery  of  uragium  from  DI  (2-ethylhexyl)  {jhos- 
phoric  acid  (Dapex)  extractant  with  anmionium 
carbonate,  by  F.  J.  Hurst  and   D.  J.  Grouse. 
Oak  Ridge  National  Laboratory,  Oak  Ridge, 
Tenn.    [nd.  1   Contract  W-7405-eng-26.     19p. 
Order  from  OTS.    50  cents.  ORNL-2952 


Controlled  Thermonuclear  Processes 


Crowbar  code,  by  D.  A.  Baker  and  L.  W.  Mann. 
The  University  of  California.     Los  Alamos 
Scientific  Laboratory,   Los  Alamos,  N.  Mex. 
May  60.    Contract  W-7405-ENG- 36.    32p. 
Order  from  OTS.    75  cents.  LAMS-2435 


Quarterly  rep)ort  covering  the  period  January  1 
through  March  31,   i960,  by^k.  Bernstein  and 
others.    Project  Matterhorn,   Princeton  University. 
Princeton,  N.  J.     Sep  60.    Contract  AT(30-1)- 
1238.    32p.    Order  from  OTS.    75  cents. 

MATT-Q-IO 


Diagnostic  methods  for  space  f)otentials  in  ion 

beams,  by  T.  O.  Passell.    University  of  Ca  1  if  or  - 
nia,   Lawrence  Radiation  Laboratory,   Livermore, 
Calif.    Feb  60.    Contract  W-7405-eng-48.    44p. 
Order  from  OTS.    $1.25.  UCRL-5819-T 


Electron  beam  pinch.     Thesis  by  ET^  R.  Horton  and 
R.  L.  Spoerlein.    University  of  California,     Law- 
rence Radiation  Laboratory,   Livermore,  Calif. 
June  60.    Contract  W-7405-eng-48.    27p.    Order 
from  OTS.    $1.00.  UCRL-6011 


Instability  of  a  positive  column  in  a  magnetic  fic^ld. 
by  T.  K.  Allen,  G.  A.  Paulikas,  andR.  V.  Pyle. 
University  of  California.     Lawrence  Radiation 
Laboratory,  Berkeley,  Calif.    May  60.    Contract 
W-7405-eng-48.    22p.    Order  from  OTS. 
50  cents.  UCRL-9110 


Criticality  Studies 


Results  of  critical  experiments  in  loose  lattices  of 
UO9  rods  in  HoO,  by  V.  E.  Grob  and  others. 
Westinghouse  Electric  Corporation,  Atomic 
Power  Department,  Pittsburgh,   Pa.    Mar  60. 
Contract  AT(30-1)-2176.    51p.    Order  from  OTS. 
$1.50.  WCAP-1412 


Equipment,  Methods  and  Techniques 


Status  of  Sandia  Laboratory  hypersonic  facilities, 
by  R.  C.  Maydew.    Sandia  Corporation,  Albuquer- 
que,  N.  Mex.    Aug  60.    15p.    Order  from  OTS. 
50  cents.  SCR -230 


Enclosure  and  sealing  methods,  by  G.  S.  Wallace. 
Sandia  Corporation,  Albuquerque,  N.  Mex.    July 
60.    23p.    Order  from  OTS.    75  cents. 

SCTM-184-60(25) 


Capability  improvement  study  dlSa^tracer- control  led 
duplicating  lathe,  by  E.  B.    Del  Grande  and  other 
others .    Union  Carbide  Nuclear  Company,   Y-12 
Plant,  Oak  Ridge,  Tenn.    Apr  60.    Contract  W- 
7405-eng-26.    53p.    Order  from  OTS.  $1.  25. 

Y-1297 
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Geology  and  Mineralogy 


Airborne  and  ground  recomaissance  in  the  Espanola 

INew  Mexico,   by  G.  E. 


area,  Sante  Fe  County, 


Collins  and  R.  ^.  Free 
tion  Division, ,  Grand  Juj)cti 
Denver,  Colo.    Oct  56. 
50  cents. 


and.    Production  Evalua- 
ion  Operations  Office, 
16p.    Order  from  OTS. 
RME- 1075  (Rev.) 


Health  and  Safety 


Metal  recovery  plant  radiation  report  for  January 
to  March,    1957,   by  C.  l).  Hylton.    Oak  Ridge 


National  Laboratory,  Oalk  Ridge.   Tenn.    Oct  57. 
Decl.    July  26,   1960.    6<intract  W-7405-eng-26. 


6p.    Order  from  OTS.    ;  5  cents 


A  system  for  automated  pn  sentation  of  a  vigilance 
task  and  recording  of  subject  performance,  by 


ORNL-2359 


H.  E.  Anderson.    Sandia  Corporation,  Albuquer- 
que,  N.  Mex.    July  60.    pp.    Order  from  OTS. 
75  cents.  SCTM-188-60(14) 


Inspection  of  a  fire -damage^ 

r.    W 


Howe,  J.  E.  Ra i 
University  of  California. 
Laboratory,  Berkeley, 
W-7405-eng-48.     lip. 
50  cents. 


my 


radiation  source,  by 
and  H.  F.  Soule. 


Lawrence  Radiation 
dalif.    June  60.    Contract 
Order  from  OTS. 

UCRL-9291 


InsfrumQnts 


Logarithmic  spiral  light  pip^  for  scintillators,   by 
W.  C.  Kaiser.  A.   J.    MajcKay  and  W.  W.  Mana 
gan.    Argonne  National  Laboratory,   Argonne, 
111.    Aug  60.    Contract  W   " 


Order  from  OTS.    50  cents. 


-31-109-eng-38. 


ANL 


Up. 
6196 


A  precision  current  integrator,  by  I.  T.  Myers  and 

uomic  Products  Operatiof\ 

Contract' AT(45-1)- 
OTS.    50  cents.   . 

HW- 65802 


G.  T.  Orton.  Hanford  A 
Richland,  Wash.  Feb  60 
U50.   Up.    Order  from 


Revised  neutron  flux,   spectrum,  and  tissue  dose 


va  II  critical  ass"embly, 


measurements  at  the  God 

by  J.  A.  Sayeg.    The  Uni\iersity  of  California. 
Los  Alamos  Scientific  Laboratory,   Los  Alamos, 
N.  Mex.    Sep  60.    Contrajct  W-7405-ENG-36. 
23p.    Order  from  OTS.    $0  cents.  LA -2432 


804 


A  multichannel  digital  recording  system,  by  R.  W. 
Truitt.    Atomics  International.    A  Division  of 
North  American  Aviation,   Inc.,  Canoga  Park, 
Calif.    Sep  60.    Contract  AT(U-l)-GEN-8. 
21p.    Order  from  OTS.    50  cents. 

NAA-SR-5354 


Instrumentation  and  controls  division  semiannual 
progress  report  for  period  ending  July  31,    1953, 
by  C.  J.  Borkowski.    Oak  Ridge  National  Labor- 
atory, Oak  Ridge.  Tenn.    May  54.    Decl.    May 
10.1960.    Contract  W-74-5-eng-26.    33p. 
Order  from  OTS.    40  cents.  ORNL-1694 


A  method  for  calculating  the  cutting  force  compo- 
nent parallel  to  the  plane  of  motion  of  the  cutter, 
by  C.  I.  Millard.    Sandia  Corporation,  Albuquer- 
que,  N.  Mex.    Aug  60.    6p.    Order  from  OTS. 
50  cents.  SCDR-204-60 


An  investigation  of  long-term  stability  of   zener 
voltage  references,  by  R.  P.  Baker  and  I.  Nagv. 
W-     Sandia  Corporation,  Albuquerque,  N.  Mex. 
June  60.    2lp.    Order  from  OTS.    75  cents. 

SCR -194 


Inertial  power  supplies  for  ballistic  missile  re- 
entry  vehicles,   by  R.  J.  Martin.    Sandia  Corpor- 
ation,  Albuquerque,   N.  Mex.    July  60.     15p. 
Order  from  OTS.    50  cents.  SCR-219 


A  method  for  ascertaining  the  effect  of  large  targets 
resent  in  terrain  return  signals,   by  D.  M. 
ragg.    Sandia  Corporation"  Albuque rque , 


N.  Mex. 
50  cents. 


Sep    54.    12p. 


Order  from  OTS. 
SCTM- 187 -54(54) 


Pulse  response  of  terrain  return  program  receivers, 
by  F.  J.  Janza,   R.  A,  Hessemer,  Jr. ,  and 
C.  S.  Williams,  Jr.    Sandia  Corporation,  Albu- 
querque, N.  Mex.    Sep  54.     14p.     Order  from 
OTS.     50  cents.  SCTM -2J8- 54(54) 


Instrumentation  application  of  carrier-erase  mag- 
netic- tape  recording,  by    R.  S.  Reynolds. 
Sandia  Corporation,    Albu  querque.  N.  Mex. 
Aug  60.    lOp.    Order  from  OTS.    50  cents. 

SCTM -237 -60(52) 


Low  noise  amplifiers  for    use  with  solid  state 
detectors,   by  J.   L.    blankenship  and  others. 
Oak  Ridge  National  Laboratory,   Union  Carbide 
Nuclear  Company,  Oak  Ridge,  Tenn.  and  Office 
of   Technical  Information  Extension,  Oak  Ridge, 
Tenn.    Aug  60.    41p.    Order  from  OTS. 
50  cents.  TID-6119 


Metallurgy  and  Ceramics 


The  response  of  concrete  shear  keys  to  dynamic 
loading,  by  E.  G.  Nawy  and  J.  M.  Shah.    Massa- 
chusetts Institute  of  Technology,  Cambridge, 
Mass.  Jan  59.    Contract  AT(29-2)-616.  65p. 
Order  from  LC.    Mi  $3.  90,  ph  $10.  80. 

AECU-4562 


Behavior  of  bond  under    dynamic  loading,  by  A.  A. 
Lippins.     Massachusetts  Institute  of  Technology, 
EX'parf-^enr  of  Civil  and  Sanitary  EngiKf^ering, 
Cambridge,    Mass.  Sep  59.    Contract  A; v." "'-2)- 
616.     lOlp.    Order  from  LC.    Mi  $5.  70, 
Ml  $16.80.  AECM-  o63 


Thorium  bismuthide- -ultrasonic  control  of  crystal 
si/^e.    Aeroprojects,   Inc.,  West  Chester,   Pa. 
Mar  59.     12p.    Order  from  LC.    Mi  $2.40, 
ph$3.30.  AECU-4605 


Review  of  the  intermetallic  compounds  of  plutonium, 
by  F.  H.  Ellinger.    Los  Alarnos  Scientific  Lab. , 
Los  Alamos.  N.  Mex.     1959.    49p.    Order  from 
LC.    Ml  $3.30,  ph  $7.80.  AECU-4629 


A  survey  of  non- fuel-bearing  materials  for  the 
marine  gas -cooled     reactor,  by  J.  C.  Bokros, 
L.  Dijkstra,  and  U.  Merten.    General  Atomic 
Div.,    General  Dynamics  Corporstio^,  San 
Diego,  Cal if.    May  58.    Contract  AT(04- 3)- 1^7. 
52p.    Order  from  LC.    M>$3. 60,  ph  $9.  30. 

AECU-4692 


Results  of  experiments  made  with  U.  S.B.  M.  elec- 
trocerium,   by  W.  N.  Miner.     Los  Alamos  Scien- 
tific  Laboratory,  N.  Mex.    Feb  59.    8p.    Order 
from  LC.    Mi  $1.  80,  ph  $1.  80.  AECU-4669 


Electron  diffraction  study  of  the  removal  and  forma- 
tion   in  vacuo  of  oxide  films  on  uranium  and 
plutonium,  by  J.  T.  Waber,    C.  01§en,  and  D.  D. 
Whyte.     Los  Alamos  Scientific  Laboratory,   Los 
Alamos,  N.  Mex.    1959.    29p.     Contract  W -7405- 
eng-36.    29p.    Order  from  LC.    Mi  $2.70, 
ph$4.80.  AECU-4742 


The  manufacture  of  centrifugally  cast  alloy  fuel  slugs 
(Mark-11  fuel  loading  for  EBR-I),   by  F.  L.  Yaggee. 
Argonne  National  Laboratory,  Argonne,  III.    July 
60.    Contract  W-31-109-eng-38.    37p.    Order 
from  OTS.    $1.00.  ANL-5724 


Examination  of  irradiated  EBWR  Core-1  fuel  ele- 
ments,  by  C.  F.  Reinke  and  R.  Carlander.    Ar- 


gonne National  Laboratory,  Argonne,   111. 


July  60.    Contract  W-31-109-eng-38.    31p. 
Order  from  OTS.    75  cents.  ANL-6091 


The  adiabatic  elastic  moduli  of  single -crystal 

alpha  uranium  at  25"C,  by  E.  S.  Fisher.    Argon  - 
ne  National  Laboratory,  Argonne,   111.    June  60. 
Contract  W- 31- 109-eng- 38.    91p.    Order  from 
OTS.    $2.00.  ANL-6096 


A  study  of  irradiation  effects  in  type  "A"  nickel  and 
type  347  stainless  steel  tensile  specimens.  by» 
S.  H.  Paine,  W.  F.  Matphy  and  D.  W.  Hackett. 
Argonne  National  Laboratory,   Argonne,   111. 
July  60.    Contract  W-31-109-eng-38.    43p. 
Order  from  OTS.    $1.00.  ANL-6102 


Self-diffusion  in  Beta  uranium,  by  S.  J.  Rothman, 
J.  Gray,  Jr.,  J.  P.  Hughes,  and  A.  L.  Harkness. 
Argonne  National  Laboratory,  Argonne,   111. 
July  60.    Contract  W- 31 -109-eng- 38.    20p. 
Order  from  OTS.    50  cents.  ANL-6126 


Dispersed  phase  strengthening  of  corrosion -resis- 
tant  aluminum,  from  Armour  Research  Founda- 
tion of  Illinois  Institute  of  Technology.    Argonne 
National  Laboratory,  Argonne,   111.    May  60. 
Contract  W-31-109-eng-38.    42p.    Order  from 
OTS.   $1.25.  ANL-6188 


Fundamental  alloy  development  studies.    Quarterly 
progress  report  no.  5  for  November  1.   1956  to 
January  31,   1957.  by  C.  E.   Lundin  and  D.  T. 
Klodt.    University  of  Denver.  Denver  Research 
Institute,  Denver,  Colo.    Feb  57.    Decl.  with 
deletions  November  4,   1959.    39p.    Order  from 
LC.    Mi$i00,  ph$6.30.  APEX-300(Del. ) 


Fundamental  alloy  development  studies.    Quarterly 
progress  report  no.  7  for  May  1,   1957  to  July  31, 
1957,  by  C.  E.   Lundin  and  D.  T.  Klodt.  Univer- 
sity  of  Denver,  Denver  Research  Institite,  Denver, 
Colo.     Aug  57.    Decl.  with  detetions  November  4, 
1959.    28p.    Order  from  LC.    Mi  $2.70, 
ph$4.80.  APEX-334(Del.) 


Fundamental  alloy  development  studies.    Quarterly 
?rogress  report  no.  9  for  November  1,   1957  to 


anuary31,   1958,  by  C.  E.   Lundin,  D.  T.  Klodt, 
R.  D.  Seibel,  and  M.  M.  Mote.    University  of 
Denver.    Denver  Research  Institute,  Denver, 
Colo.    Feb  58.    Decl.  with  deletions  November  4, 
1959.    65p.    Order  from  LC.    Mi  $3.90, 
ph  $10.80.  APEX-360(Del.) 


Component  development.    Progress  report  no.  4,  by 
J.  D.  Roach.    Titanium  Alloy  Manufacturers. 
Division  of  National  Lead  Company,  Niagara 
Falls,  N.  Y.    May  58.    Decl.  with  deletions  Nov- 
ember 4,   1959,    Contracts  AT(1 1-1)- 171  and 


/ 
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AF  33(600)- 38062.    18pJ    Order  from  LC. 

Ml  %  2^40,  phJ3.30.       1  APEX-423(Del.) 


Fundamental  alloy  development  studies.    Quarterly 
progress  report  no.  4  for  May  1,   1958  to  July^, 
1958,  by  C.  E.   Lundin,   D.  T.  Klodt,   ft.  D. 
Seibel,  and  M.  W.  Mote.     University  of  Denver, 
Denver  Research  Instituite,  Denver,  Colo.    Aug 
58.    Decl.  with  deletion^  November  4,   1959. 
Contracts  AT(11-1)-171  and  AF  33(600)- 38062. 
94p.    Order  from  LC.    Mi  $5. 40,  ph  $15.  30. 

APEX-424(Del.) 


Fundamental  alloy  development  studies.    Quarterly 
progress  report  no.   10  ijor  February  1.   1958  to 
AprU  30,   1958,   by  C.  E.   Lundin,  D.  t.  t^lodt. 
R.  D.  Seibel,  and  M.  M,  .Mote.    University  of 
Denver.    Denver  Researlch  Institute,  Denver, 
Colo.    May  58.    Decl.  wjith  deletions  November  4 


1959. 
38062 
ph$9. 


Contracts  AT(11- 


52p. 
30. 


Order  froiti  LC 


1)-171  and  AF  33(600)- 


n 


Ml  $3.  60, 
APEX-449(Del.) 


Evaluation  of  rolling  contacts  in  the  range  of  550QF 
to  1000^,  by  S.  F.  Muijray  and  P.   I^wis. 
General  Electric  Co. ,  Aircraft  Nuclear  Propul- 
sion Department,  Cincinhati,  Ohio.    Feb  58. 
Contracts  AT(11-1)-171  ^nd  AF  33(600)- 38062. 
9(^.    Order  from  OTS.    |$2.00.  APEX-560 


Structural  analysis  of  molybdenum -base  alloys  by 
use  of  a  niaterial  constant  and  the  least -square 
error,  by  A.  L.  Ross  and  B.  R.  Thompson. 
General  Electric  Co.,  Aircraft  Nuclear  Propul- 
sion Department,  Cincinnati,  Ohio.    Feb  57. 
Contracts  AT(ll-l)-17l  $nd  AF  33(600)- 38062. 
24p.    Order  from  OTS.    50  cents.       APEX-568 


Investigation  of  solid  film  lubricants  and  sliding  con- 
tacts  at  temperatures  above  lOOQ'-l^,  by  M.  B. 
Peterson.    General  Electiric  Co. ,  Aircraft  Nu- 
clear Propulsion  Departn^ent,  Cincinnati,  Ohio. 
Aug  60.    Contracts  AT(ll-l)-171  and  AF  33(600)- 
38062.  63p.    Order  from! OTS.    $1.50. 

APEX -569 


EvalBation  of  oxidation- res i  stant  ceramics  for  high- 
temperature  reactor  elements,   by  C.  G.  Harman. 
E.  F.  Ferrell,  H.  E.  Wagner,  and  J.  F.  Quirk. 
Battelle  Memorial  Institute,  Columbus,  Ohio. 
Dec  52.    Decl.  Decembeit  15,   1959.    Contract  W- 
7405-eng-92.    39p.    Ord^r  from  LC.    Mi  $3. 00, 
ph$6.30.  i  BMl-787 


The  effects  of  chemical  imparities  on  the  quality 
rolled  uranium  rod,  by  H.  A.  Sailer,  J.  R. 
Keeler,  and  L.  J.  Cuddy.    Battelle  Memorial 
Institute,  Columbus,  Ohio.    Oct  54.    Decl.  Dec- 
ember 15,   1959.    Contract  W-7405-eng-92. 
18p.    Order  from  LC.    Mi  $2. 40,  ph  $3. 30. 

BMI-952 


Progress  relating  to  civilian  applications  during 
December,   1956,  by  R.  W.  Dayton  and  C.  R. 
Tipton,  Jr.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.    Jan  57.    Decl.  August  15,   1960. 
Contract  W-7405-eng-92.    55p.    Order  from 
OTS.    55  cents.  BMI-1152 


Progress  relating  to  civilian  applications  during 
January,   1957"  by  R.  W.  Dayton  and  C.  R. 
Tipton,  Jr.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.    Feb  57.    Decl.    August  15,   1960. 
Contract  W-7405-eng-92.    75p.    Order  from  OTS. 
55  cents.  BMl-1161 


Process  relating  to  civilian  applications  during 
February,   1957,  by  R.  W.  Dayton  and  C.  R. 
Tipton,  Jr.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.    Mar  57.    Decl.    August  16,   1960. 
Contract  W-7405-eng-92.    71p.    Order  from  OTS. 
55  cents.  BMI-1173 


Progress  relating  to  civilian  applications  during 
March,   1957,  by  R.  W.  Dayton    and  C.  R. 
Tipton,  Jr.    Battelle  Memorial  Institute,  Colum- 
bus, Ohio.    Apr  57.    Decl.    August  15,   1960. 
Contract  W-7405-eng-92.    80p.    Order  from 
OTS.    55  cents.  BMl-1176 


Progress  relating  to  civilian  applications  during 
une,   1957,  by  R.  W.  Dayton  and  C.  R.  Tiptons. 


r.    Battelle  Memorial  Institute,  Columbus,  Ohio, 
uly  57.    Decl.  August  15,   1960.    Contract  W-     . 
7405-eng-92.    58p.    Order  from  OTS.    50  cents 

BMl-1201 


Progress  relating  to  civilian  applications  during 
July,   1957,  bym.  W.  Dayton  and  C.  R.  Tipton. 
Jr.    Battelle  Memorial  Institute,  Columbus,  Ohio. 
Aug  57.    Decl.    August  15,   1960.    Contract  W- 
7405-eng-92.    69p.    Order  from  OTS.  50  cents. 

BMI-1213 


Progress  on  ceramic  coated  fuel  particles  at  Battelle. 
Presented  at  the  AEC  lnformati:>r.  Meeting  held  ai 
Battelle  Memorial  Institute  on  July  12,   1960.  by 
W.  S.  Diethorn  and  others.    Battelle  Memorial 
Institute,  Columbus,  Ohio.    Sep  60.    Contract 
W-7405-eng-92.    31p.    Order  from  OTS. 
75  cents.  BMl-1468 


Creep  and  corrosion  properties  of  Zircaloy-2  in 
steam  at  750  F,   by  E.  J.  Jablonowski  and  F.  R. 
Shober.    Battelle  Memorial  Institute,  Columbus, 
Ohio.    Aug  60.    Contract  W-7405-eng-92.    20p. 
Order  from  OTS.    §0  cents.  BMI-1457 
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_)rogress  report,  by  R.  M.  Treco.    Bridge- 
port  Brass  Company,  Bridgeport,  Conn.    Aug  55. 
Decl.  August  12.   1960.  Contract  AT(30-1)- 1405. 
14p.  Order  from  OTS.  30  cents.  BRB-13 


Extrusion  of  uranium  for  Hanford  cored  slug      .    ^^^-^ 
program  -  II,  by  G.  T.  Murray  and  R.'  M.  Treco . 
Bridgeport  Brass  Copipany,  Bridgeport,  Conn. 
Nov  55.    Decl.    August  15,   1960.    Contract  AT 
(30-l)-1405.    47p.    Order  from  OTS.    45  cents. 

BRB-16 


Extrusion  of  uranium  for  Hanford  cored  slug  pro- 
gram--III  and  IV,  by  G.  T.  Murray  and  R.  M. 
Treco.    Bridgeport  Brass  Company,  Bridgeport. 
Conn.    Dec  55.    Decl.    August  12,   1960.    Con- 
tract AT(30-1)-1405.    33p.    Order  from  OTS. 
40  cents.  BRB-17 


Extrusion  of  uranium  for  Hanford  cored  slug  pro- 
gram  -  VII,  by  G.  T.  Murray  and  R.  M.  Treco, 


Brideeport  Brass  Company,  Bridgeport,  Conn. 
Feb  56.    Decl.    August  12,   1960.    Contract  AT 
(30-l)-1405.    28p.    Order  from  OTS.    35  cents. 

BRB-20 


Monthly  progress  report  for  January  1956,  by  R. 
M.  Treco.    Bridgeport  Brass  Company,  Bridge- 
port, Conn.    Feb  56.    Decl.  May  17.   1960. 
Contract  AT( 30-1)- 1405.    33p.    Order  from  OTS. 
^0  cents.  BRB-29 


Mbnthly  progress  report  for  April  -  May  1956,  by 
R.  M.  Treco.    Bridgeport  Brass  Company. 
Bridgeport,  Conn.    June  56.    Decl.  August  15, 
1960.    Contract  AT(30-1)- 1405.    39p.    Order 
from  OTS.    40  cents.  BRB-31 


A  Nonbond  detector  for  hollow  slugs    by  J.  D.  Ross 
and  R.  W.  Leep.    E.  I.  du  Pont  de  Nemours  & 
Co. ,  Explosives  Department,  Atomic  Energy 
Division.  Technical  Division,  Savannah  River 
Laboratory,  Aiken,  S.  C.    Oct  56.    Decl.  August 
12,   1960.    Contract  AT(07 -2)- 1.    12p.    Order 
from  OTS.    25  cents.  DP- 164 

y 

An  evaluation  of  nickel -copper  alloys  for  use  as 
graphite -cladding  materials  at  elevated  tempera- 
tures,  by  D.  G.  Guggisberg,  and  J.  C.  Bokros. 
General  Dynamics  Corporation,  San  Diego,  Calif. 
Apr  60.    Contract  AT(04- 3)- 187.    19p.    Order 
from  OTS.    75  cents.  .     GA-1281 


Carbon  steel  for  the  Hanford  new  production  re- 
actor,  by  W.  D.  Gilbert  and  others.    Hanford 
Atomic  Products  Operation,  Richland.  Wash. 
Nov  58.    Contract  W- 31- 109-Eng- 52.    17p.    Or- 
der from  OTS.    50  cents.  HW-58299REV 


Casting  aluminum-plutonium  alloys,  by  C.  H. 

Bloomster.    Hanford  Atomic  Products  Oj)eration, 
Richland,  Wash.    Mar  60.    Contract  AT(45-1)- 
1350.    19p.    Order  from  OTS.    75  cents. 

HW-63166 


Weld  alloying  improvement  with  square  tyjje  current 
waves  on  alternating-current  tungsten-arc  inert- 
gas -shielded  welding,  by  T.  B.  Correy.    Hanford 
Atomic  Products  Operation,  Richland.  Wash. 
May  60.    Contract  AT(45-1)-1350.    71p.    Order 
from  OTS.    $2.00.  HW-64252 


Ultrasonic  inspection  of  PRTR  fuel  element  cladding, 
by  P.  L.  Farnsworth.    Hanford  Atomic  Products 
Operation,  Richland.  Wash.    Apr  60.    Contract 
AT(45-1)-1350.    19p.    Order  from  OTS. 
75  cents.  HW- 64562 


Progress  report  on  fuel  element  development  and 
associated  projects,  by  W.  C.  Francis  and  S.  E. 
Craig.    Phillips  Petroleum  Company,   Idaho 
Operations  Office,   Idaho  Falls,   Idaho.    Aug  60. 
Contract  AT(10-l)-205.    151p.    Order  from  OTS. 
$2.25.  IDO- 16574 


Uranium  glasses:    II.    Uranium  silicate  glasses,  by 
C.  D.  Wirkus  and  D.  R.  Wilder.    Iowa  State 
University  of  Science  and  Technology,    Ames 
Laboratory,  Ames.  Iowa.    June  60.    Contract  W- 
7405-eng-82.    30p.    Order  from  OTS.    75  cents. 

I    IS-158 


High  temperature  corrison  of  some  metals  and 
ceramics  in  fluorinating  atmospheres,  by  C.  F. 
Hale  and  others.    Union  Carbide  Nuclear  Company 
pany,  Division  of  Union  Carbide  Corporation. 
Oak  Ridge  Gaseous  Diffusion  Plant,  Oak  Ridge, 
Tenn.    Sep  60.    Contract  W-7405-eng-26.  63p. 
Order  from  OTS.    $1.75.  K-1459 


Aluminum  canning  of  nickel-plated.  Hanford  four- 
inch  uranium  fuel  slugs  by  hot-pressing,   by   H. 
T.  Sumsion.  C.  J.  Beck,  and  L.  S.    DeLuca. 
General  Electric  Company,  Knolls  Atomic  Power 
Laboratory,  Schenectady.  N.  Y.     May  55.     Decl. 
August  25,   1960.    Contract  W-31-109-Eng-52. 
42p.     Order  from  OTS.    35  cents.     KAPL-1335 


The  application  of  cold-powder  extrusion  and  sin- 
tering  to  the  fabrication  of   stainless  steel-  UO^ 
fuel  elements,  by  H.  G.    Sowmah  and   G.   L. 
Ploetz.    General  Electric  Company,   Knolls 
Atomic  Power    Laboratory.  Schenectady,  N.  Y. 
June  55.    Decl.    August  19,   1960.    Contract  W- 
3l-109-Eng-52.    15p.    Order  from  OTS.    25  cents. 

KAPL-1345 


Zirconium  coating  of  uranium  by  iodide  decomposi- 
tion,  by  W.   L.  Robb,  and  A.  C.  Schafer.    Gener- 
al Electric  Company.  Knolls  Atomic  Power 
Laboratory.  Schenectady,    N.  Y.    Dec  55.    Decl. 
August  25,   1960  .    Contract  W-31-109-Eng-52. 
Order  from  OTS.    55  cents.       KAPL-1424 


74d.    ( 
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Burnable  poison  additives  t(   uranium  dioxide,  by 


G.   L.  Ploetz  and  H.  G 
trie  Company.   Knolls  Atbm 
Schenectady.  N.  Y.    Nov 
1960.    Contract  W-3l-l(}9 
fromOTS.    30  cents. 


Fabrication  of  uranium- rich,   uranium-zirconium 


dispersion  fuels  by  hydrostatic  hot  pressing,   by 
R.  N.  Honeyman.     General  Electric  Company, 

•oratory,  Schenectady, 
4ugust  25,   I960.    Con- 
35p.    Order  from OTS. 
KAPL-1670 


Knolls  Atomic  Power  La 
N.   Y.    Nov  56.     Decl. 
tract  W-3l-109-Eng-92 
40  cents. 


Cyclic  strain  fatigue  of  incoiel  at  75  to  600°F,   by 


;ra 


A.  E.  Dinerman.    Cene 
Knolls  Atomic  Power  Labor 
N.   Y.    Aug  60.     Contract 
13p.    Order  from  OTS. 


Welding  type  410  stainless  s 


Casey.    General  Electric 
Atomic  Power  Laborator 
Mar  60.    Contract  W -31 
Order  from  OTS.     50  ce 


owman.     General  Elec- 
ic  Power  Laboratory, 
55.    Decl.  August  20, 
-Eng-52.     18p.    Order 
KAPL-1447 


1  Electric  Company, 

atory,  Schenectady, 
W-31-109-Ebg-52. 
30  cents.       KAPL-2084 


teel  to  inconel,  by  J.  D. 

Company,  Knolls 

Schenectady,  N.  Y. 
109-Eng-52.    8p. 

s.  KAPL-2087 


nt 


Production  of  molybdenum-uranium  and  zirconium- 
uranium  alloys,   by  C.  WJ   Loveland  and  1.  E. 
Owen.    Union  Carbide  Nu::lear  Company,  Divi- 
sion of  Union  Carbide  Coiporation.  Paducah,   Ky, 
Aug  60.    Contract  W -7401  l-eng-26.    26p.    Order 
from  OTS.    50  cents.  KY-348 


Process  development  and  fabrication  of  Th-7.  6  WT 


%  U  fuel  elements  for  the  second  core  loading 


of  the  sodium  reactor  expieriment.   by  J.  A 


>to<:k 


Stanley  and  M.  H.  Bins 
Clonal     A  Division  of  No:^th 
Inc..  Canoga  Park,  Calif 
AT(ll-l)-GEN-8.     30p. 


Atomics  Interna- 
American  Aviation, 
Sep  60.    Contract 
M)  cents. 

NAA-SR-5144 


Briquetted  uranium  tetrafluoiide- magnesium  blend 
for  batch  reduction  charg(;s,  by  G.  E.  WuUer, 
Compafiy  of  Ohio.  Technical 
Dec  56.    Decl. 
AT(30-1)-1156.    21p. 
NLCO-672 


Jr.    National  Lead 
Division.  Cincinnati,  Oh 
August  25.   1960.    Contra(it 
Order  from  OTS.    35 


HO 


cenis 


Papers  presented  at  the  X-ray  preferred  orientation 


meeting  held  at  National  Lead  Company  of  Ohio, 


November  9  and  10.   1959. 


others.    National  Lead 
nati,  Ohio.    July  60.    Con 
64p.    Order  from  OTS. 


Grain  refinement  of  cast  uraii 


by  G.  W.  Powell.  J,  L.  K 


by  P.  R.  Morris  and 

Company  of  Ohio.  Cincin- 
ract  AT(30-1)-1156. 
50.  NLCO-804 


$1 


ium  by  heat  treatment, 
ein,  and  D.  Krashes. 


Nuclear  Metals,   Inc.    Cambridge,  Mass.    July 
57.    Decl.    August  25,    1960.    Contract  AT(30-1)- 
1565.    32p.    Order  from  OTS.    65  cents. 

NMI-118U 


Thermal  coefficient  of  expansion  of  uranium  by 
means  of  bonded  wire  resistance  strain  gages, 
by   M.  R.  Goodman.    Oak  Ridge  National  Labor- 
atory.  Oak  Ridge,  Tenn.    Dec  49.    Decl.  May 
10,    1960.     Contract  W-7405-eng-26.     55p. 
Order  from  OTS.    5(J  cents.  ORNL-518 


Alloying  of  zirconium-containing  fuels  with  zinc 
and  magnesium,   by  R.  G.   Wymcr  and  J.   F, 
Land.    Oak  Ridge  National  Laboratory,  Oak 
Ridge.  Tenn.    May  57.    Decl.    May  18,   1960. 
Contract  W-7405-eng-26.     lip.    Order  from 
OTS.    30  cents.  ORNL-2184 

1  ' 

The  stability  of  europium  oxide  in  silicon-bearing 
stainless  steel,   by  C.   F.   Leitten,  Jr.    Oak  Ridge 
National  Laboratory.   Oak  Ridge.   Tenn.     [nd. 
Contract  W-7405-eng-26.    83p.    Order  from  ' 


OTS.    $2.25. 


ORNL-2946, 


Development  of  a  compartmented  type  flat  plate  fuel 
elernent,  by  W.  G.   Lidman,   R.   L.  Harmon,  and 
H.  S.  Kalish.    Sylvania -Corning  Nuclear  Corp. , 
Bayside;    Long  Island,   N.  Y.    Apr  57.     Decl. 
August  18,   60.     Contract  AT-30-1-GEN-366. 
31p.    Order  from  OTS.    35  cents.       SCNC-246 


The  control  of  grain  size  in  sintered  uranium  com- 
pacts,   byj.   L.  Zambrow  and  H.^aH'.   Hausner. 
Sylvania  Electric  Products,   Inc. ,  Bayside,  N.  Y. 
Aug  51.    Decl.    July  13,   1960.    Contract  AT-30- 
l-Gen-366.    24p.    Order  from  OTS.    35  cents. 

SEP*72 


Preferred   orientation  in  zirconium  alloy  wire  fuel 
elements,   by  R.  W.  Campbell  and  W.   P.  Cher- 
nock.    Technical  Information  Service,  Oak  Ridge, 
Tenn.    [nd.     Decl.    July  14,   1960.    38p.    Order 
from  OTS.      35  cents.  SEP-Ul 

The  canning  of  UOo^powder  for  sampling,  Ly  H.  H. 
Hausner,  J.   L.  "Zambrow  and  S.  Storchheim. 
Sylvania  Electric  Porducts  Inc.,  Metall^urgical 
Laboratory.   Bayside,   New  York.    Mov  51. 
'peel.    luly  13,   1960.    Contract   AT-30-l-Gen- 
366.     19p.    Order  from  OTS.    30  cents. 

SEP-79 

Zirconium:    A  bibliography  of  confidential  U.  S. 
Atomic  Energy  Commission  Reports  Available 
through  the  Civilian  Application  Program,   by 
Technical  Information  Service  Extension,   Oak 
Ridge,  Tenn.    July  56.  Decl.    May  24,   1960. 
62p.    Order  from  OTS.    50  cents.       TID-3204 


Proceedings  of  the  metallurgy  information  meeting 
held  at  Oak  Ridge,  April  11-13,   1955,  by  L.  K. 
Jetter  and  others.    Atomic  Energy  Technical 
Information  Service  Extension,  Oak  Ridge,  Tenn. 
1955.    Decl.    December  1,   1959.    533p.  in  Pt.  1, 
and  423p.  in  Pt.  II.    Order   from  OTS.    Total 
price  $9.00.  TID-7502  (Pt.  I  &  II)  (Del.  2) 


AEC-Euratom  conference  on  aqueous  corrosion  of 
reactor  materials  held  in  Brussels,   Belgium  on 
October  14-17,   1959,  by  R.  R.  Nash  and  others . 
Office  of  Technical  Information  Extension,  Oak 
Ridge,  Tenn.    July  60.    465p.    Order  from  OTS. 
$4.75.  TID-7587 


Summary  technical  report  for  the  period  October  1, 
1954  to  December  31,   1954,  by  J.  W.  Simmons 
and  others.    National  Lead  Company  of  Ohio, 
Technical  Division,  Cincinnati,  Ohio.       Jan  55. 
Decl.    August  18,   1960.    Contract  AT(30-1)- 
1156.    220p.    Order  from  OTS.    $1.10. 

TID-IOIU 


Metallurgical  progress  report  no.  7  for  the  period 
of  Apr  1,   1960  to  June  30.   1960,  by  M.   L. 
Wright  and  others.    U.  S.  Department  of  the 
Interior,  Bureail  ot  Mines,  Albany  Metallurgy 
Research  Center,  Albany,  Ore.    June  60.    Con- 
tract AT(ll-l)-599.    47p.    Order  from  OTS. 
'  $1.50.  USBM-U-745 


Outline  of  alternate  control  material  information 
obtained  at  Bettis  Plant.      Westinghouse  Electric 
Corporation,   Bettis  Plant,  Pittsburgh,  Pa,    July 
56.    Decl.    May  23,   1960.     102p.    Order  from 
OTS.    60  cents.  WAPD-SFR-Fs-173 


Nuclear  Explosions — Peaceful  Applicationsj 


Proceedings  of  the  conference  on  scientific  applica- 
tions  of  nuclear  explosions  held  July  6-8,   1959, 
Los  Alamos,  New  Mexico,  by  G.  A.  Cowan. 
The  University  of  California.    Los  Alamos 
Scientific  Laboratory,   Los  Alamos,  N.  Mex. 
Sep  60.    Contract  W-7405-ENG-36.    75p.    Ocder 
from  OTS.    $1.75.  LAMS-2443 


Oak  Ridge  National  Laboratory  sampler  for  the 
tamalpais  underground  nuclear  detonation  ex- 
periment,  by  J.  W.  Landry.    Oak  Ridge  National 
Laboratory,  Oak  Ridge,  Tenn.    [nd.  1   Contract 
W-7405-eng-26.    19p.    Order  from  OTS. 
50  cents.  .  ORNL-288I 


Geologic  investigations  in  support  of  project 

chariot  in  the  vicinity  of  Cape  Thompson,  north- 
western Alaska- -Preliminary  report,  by  R. 


see 
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Kachadoorian  and  others.    Geological  Sufvey, 
Washington,   D.  C.    Jan  60.    94p.    Order  from 
OTS.    $2.00.  TEI-753 


Some  effects  of  underground  nuclear  explosions  on 
tuff,  by  V.  R.  Wilmarth.    Geological  Survey, 
Washington,  D.  C.    Dec  59.    34p.    Order  from 
OTS.    75  cents.  TEI-756 


Nuclear  explosives  and  mining  costs , 


by  F.   L. 

Smith  and  T,   R.  Young.    (Jniversity  of  California, 
Lawrence  Radiation'  Laboratory,   Livermore, 
Calif.   July  60.    Contract  W-7405-eng-48.    37p. 
Order  from  OTS.    $1.00.  UCRL-5928 


Postshot  disturbances  ^nd  surface  motions- -Opera - 
tion  Hardtack-II,   by  L.  M.  Swift  and  others. 
Stanford  Research  Institute,  Menlo  Park,   Calif. 
Feb  60,     28p.    Order  from  OTS.    75  cents. 

WT-1740 


Particle  Accelerators  and  High- 
Voltage  Machines 


Particle  accelerator  Division,  summary  report  for 
May  1959  through  March  1960.  by  A.  V.  Crewe, 
and  others.    Argonne  National  Laboratory,  Ar- 
gonne.   111.    1960.    Contract  W- 31- 109-eng- 38. 
56p.    Order  from  OTS.    $1.25.  ANL-6152 


Integral  scaling  magnetic  field  using  distributed 
v/indings,  by  S.  C.  Snowdon.    Midwestern  Un i -  ^ 
versities  Research  Association,  Madison,  Wis. 
Aug  60.    Contract  AT(ll-l)-384.    19p.    Order 
from  OTS.    50  cents.  MURA-583 


The  use  of  filamentary  targets  to  produce  prolonged 
secondary-particle  beams  in  the  Bevatron,  by 
H.  C.  Heard.    University  of  California,   Law- 
rence  Radiation  Laboratory,  Berkeley,  Calif. 
Mar  60.    Contract  W-7405-eng- 48.    12p.    Order 
from  OTS.    50  cents.  UCRL-9237 


Physics  and  Mathematics 


Table  of  asymmetric  rotor  E2  transition  probabil- 
ities,  by  P.  P.  Day  and  C.  A.  Mallmann.    XF- 
gonne  National  Laboratory,  Argonne,   111.    Aug 
60.    Contract  W- 31 -109-eng -38.    54p.    Order 
from  OTS.    $1.25.  ANL-6184 


Introduction  to  electronic  analogue  computing,  by 
L.  T.  Bryant  and  others.    Argonne  Nation  1 
Laboratory,  Argonne,   111.    July  60.    Contract 


^ 


W-3l-l09-eng-38.    July  jiO.    8lp. 
OTS.    $2.00. 


Applied  MaUiema tics  Division  summary  report  for 

t..i..    t rTSgA   A _L    t  '  A^ rTTTT^ — T rf sx 


Order  from 
ANL-«6187 


July  1,    1959  throuyjrTune' 3()    1960,   by  W. 
Miller.  A  rgonne  National! Laboratory,  Arc 


rgonne  National  Laboratory,  Argonne, 
111.  1960.  Contract  W- 31- 109-eng-38.  65p. 
Order  from  OTS.    $1.50  ANI.-6195 


Design  studies  on  ces 


ium-la 


7  as  a  source  for  high 


level  gamma  irradiatorsj     Quarterly  progress 
reporrno.  3  covering  thtTpenod  from  Uecem5er 
1,   1959  to  March  1     1960.  by  L.  Voyvodic. 
Illinois  Institute  of  Techriology,  Armour  Re- 
search Foundation.   Chicago,   111.    Mar  60.  Con- 


tract AT(ll-l)-779.    8p. 
Mi  $1.80,  ph$1.80. 


Order  from  LC. 

ARF-1150-9 


Energy  and  angular  distribution  of  particles  pro- 
duced by  25-BEV  protons,  by  R.  M.  Sternheimer. 
Brookhaven  National  Laboratory,  Upton,. N.  Y. 
Feb  60.     12p.    Order  frojn  LC.    Mi  $2.40. 
ph$3.30. 


BNL-4664 


Intermediate  heat  exchanger!  test  results,  by  B.  M. 
Wilmer  and  H.  J,  Stumpf !    Oak  Ridge  National 
Laboratory.  Oak  Ridge,   ':'enn.    Jan  54.    Decl. 
July  16.   1959.    Contract  W-7405-eng-26.    35p. 
Order  from  LC.    Mi  $3.  CJO.  ph  $6.  30. 

CF-54-1-155 


HRT  process  flowsheets  -  re  vised  edition,  byR.  C. 


obe 


Robertson  and  J,  E.  Joned.    Oak  Ridge  National 
SCaboratory.  Oak  Ridge.   Tenn.    Dec  59.    18p. 
Order  from  LC.    Mi  $3.  Op,  ph  $6.  30. 

CF-55-5-156(Rev.  5) 


Electrical  insulation  characts 


>ui 


at  high  pressure  and  tempe 


Stulting.    Oak  Ridge  Natiana 
Ridge,   Tenn.    Feb  59.  Contract 
15p.    Order  from  LC.    M 


ristics  of  helium  gas 
ratures,   by  R.  D. 


1  Laboratory.  Oak 
W-7405-eng-26. 
$2.40,  ph$3.30. 

CF-59-2-22 


Thermal  neutron  fluxes  in  HBLE-2  determined  from 
Zircaloy-2  induced  activity  measurements,   runs 
16  and  17.  by  J.  E.  Baker Tand  others.    Oak  Ridge 
National  Laboratory,  Oak  Ridge,  Tenn.    Dec  59. 
8p.    Order  from  LC.    Mi  |1.  80,  ph  $1.80. 

CF-59-2-54 


Shielding  properties  of  ferro|t)hosphorus  concrete 
as  a  function  of  temperature,   by  E.  G.  Peterson 
Hanford  Atomic  Products  Operation,   Richland, 
Wash.    July  60.    Contract   AT(45-1)-1350.    79p. 
Order  from  OTS.    $2.00.  i  HW-64774 


An  IBM  650  computer  prograin  for  determining  the 


tfiermal  diffusivity  of  finite -length  samples,  by 
W.  L.  Kennedy.    Iowa  State  University  of 
Science  and  Technology,  Ames  Laboratory, 
Am.es,   Iowa.    June  60.    Contract  W-7405-eng- 
82.    59p.    Order  from  OTS.    $1.50.  IS- 137 


Ion  fragmentaticn  patterns  of  N^^,  N^^    and  N^, 
by  G.  D.  Flesch  and  H.  J.  Svec.    Ames  Labora - 
tory,  Ames,   Iowa.    Mar  59.    Contract  W- 7405- 
*ng-82.    5p.    Order  from  LC.    Mi  $1.80, 
Ph$1.80.  ISC-1141 


NLLS:     A  704  program  for  fitting  non- linear  curves 
b^  least  squares,  by  P.  B.  Wood.    Oak  Ridge 
Gaseous  Diffusion  Plant,  Oak  Ridge,  Tenn.    Jan 
60.    Contract  W-7405-eng-26.    62p.    Order  from 
LC;    Mi  $3.  60.  ph  $9. 30.  K-1440 


The  depletion  of  burnable  poison  in  endurnace  cal- 
culations    by  R.  C.  Dahlberg  and  F.  D.  judge. 
General  Electric  Company,  Knolls  Atomic 
Power  Laboratory,  Schenectady,  N.  Y.    Mar  60. 
Contract  W-3l-109-Eng-92.    9p.    Order  from 
OTS.    75  cents.  ,  KAPL-2058 


Effect  of  ship  attitutde  and  ship  motion  on  primary 
coolant  system  flow  rates,  by  H.  E.  Stevens,  jr. 
Feb   60.    Appendix  A:   I^rivation  of  effect  on 
angular  acceleration  on  driving  head  in  a  natural 
circulation  reactor,   by  J.  H.  Pigott.     Jan  60. 
Knolls  Atomic  Power  Laboratory,  Schenectady, 
N.  Y.    Contract  31-109-Eng-52.    32p.    Order 
from  LC.    Mi  $3. 00,  ph  $6.  30. 

KAPL-M-HS-12 


Slab  rectifier  calculations,  by  M.  E.  Way.    Knolls 
Atomic  Power  Laboratory,  Schenectady,   N.^. 
.  Nov  57.    Decl. February  24,   1960.    Contract 
31-109-Eng-52.    13p.    Order  from  LC. 
Mi  $2.40,  ph  $3.  30.  KAPL-M-MEW-: 
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year  Atomic  Corporation.  Portsmouth,  Ohio. 
Aug  60.  Contract  AT(33-2)-l.  2jp.  Order 
from  OTS.    50  cents.  GAT-298 


Continuous  denitration    -  design  specification  Icilter 
no.   1,  by  M.  J.  Szulinski  and  R.  G.  Geicr.    Han- 


ford  Atomic  Products  Operation,  Richland,  Wash. 
Jan  55.    Decl.  September  19,  1960.     Contract  W- 
31-109-Eng-52.    7p.    Order  from  OTS.  25  cents. 

HW-34313(Rev.) 


An  electrostatic  precipitator  for  the  collection  of 
uranium  tetrafluoride  dust,  by  R.  C.  Smith. 
Union  Carbide  Nuclear  Company.    A  Division  of 
Uninn  Carbidoj^d  Carbon  Corporation,  Oak 
Ridge  Gaseou^Piffusion  Plant,  Oak  Ridge,  Tenn. 
Apr  56.    Contract  W-7405-eng-26.   16p.    Order 
from  OTS.    50  cents.  K-1229 


Slag  residue  plant  design  criteria,   by  Mallinckrodt 
Chemical  Works.   St.   Louis,  Mo.     Feb  56.    Decl 
May  2,   1960.    63p.    Order  from  OTS.    50  cents. 
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219  358 
219  362 
219  366 
219  368 
219  379 
219  385 
219  397 
219  427 
219  S83 
219  S87 
219  634 
219  720 
219  732 
2l4  749 
219  758 
21^759 
219  760 
219  821 
219  834 
219  836 
219  839 
219  843 
219  870 
219  877 
219  878 
219  880 
219  926 
219  927 
219  928 
219  929 
219  936 
219  944 
219  968 
219  970 
219  982- 
219  986 
219  990 

219  994 

220  007 
220  021 
220  039 
220  050 
220  051 
220  052 
220  071 
220  086 
220  101 
220  104 
220  105 
220  106 
220  126 
220  137 
220  172 
220  191 
220  199 
220  218 
220  223 
220  227 
220  228 


Page 

162 
269 
^79 
256 
440 
34 


SI 


[Mill 


tary  only) 


331 
380 
133 

369 
443 
578 
684 

430 
288 
424 
217 
119 
372 
136 
451 
460 

44 
710 
?15 

80 
382 
376 

21 
693 
694 
461 
183 
494 
307 
617 
588 
592 
176 
218 
315 
371 
496 
287 
208 
131 
336 
298 
488 
320 
392 
134 
206 
318 
471 
131 
182 
236 
604 
285 
265 
210 
314 
121 
549 
394 
394 
139 
592 
192 
185 
442 

46 
137 
190 
119 
182 
190 

36 
174 
497 
563 
420 
185 
397 
374 
603 
34 
634 
316 

41 
680 


Number 

AD- 220  230 
AD- 220  239 
AD- 220  255 
AD-220  292 
AD-220  313 
AD-220  318 
AD-220  228 
AD-220  341 
AD-220  346 
AD-220  347 
AD-220  357 
AD-220  363 
AD-220  378 
AD-220  386 
AD-220  388 
AD-220  390 
AD-220  395 
AD-220  404 
AD-220  413 
AD-220  419 
AD-220  441 
AD-220  443 
AD-220  458 
AD-220  474 
AD-220  475 
AD-220  495 
AD-  220  497 
AD-220  501 
AD-220  502 
AD-220  505 
AD-220  506 
AD-  220  507 
AD-220  509 
AD-220  511 
•AD-220  521 
AD-220  522 
AD  220  523 
AD-220  524 
AD-220  525 
AI3-  220  530 
AD-220  536 
AD-220  544 
AD-220  545 
AD  220  546 
AD-220  566 
AD-220  571 
AD-220  572 
AD-220  606 
AD-220610 
AD-220  657 
AD-  220  658 
AD-220  681 
AD-220  682 
AD- 220  684 
AD- 220  685 
AD-220  686 
AD-220  702 
AD-220  739 
AD-220  751 
AD-220  753 
AD-220  765 
AD-220  766 
AD-220  767 
AD-220  784 
AD-220  785 
AD-220  786 
AD-220  790 
AD-220  824 
AD  220  842 
■*AD-220  852 
AD-220  888 
AD-220  928 
AD-220  929 
AD-220  930 
AD- 221  395 
AD- 221  459 
At3-22l  548 
AD- 221  552 
AD- 221  553 
AD- 225  001 
AD- 225  006 
AD- 225  013 
AD- 225  022 
AD-22S  a36 
AD- 225  050 
AD-  225  054 
AD- 225  060   . 
AD- 225  070 
AD- 225  086 
AD- 225  087 
AD- 225  088 
^n-  225  069 
AD-  225  097 


Page 

Number 

380 

AD- 225  105 

121 

AD-225  HI 

613 

AD-225  118 

192 

AD-225  134 

266 

AD-225  150 

82 

AD-225  157 

149 

AD-225  160 

337 

AD-225  165 

397 

AD-225  170 

70 

AD- 225  175 

225 

AD-225  177 

29 

AD-225  178 

451 

AD-225  215 

147 

AD-225  231 

190 

AD- 225  2361 

699 

AD-225  264 

709 

AD-225  274 

682 

AD-225  278 

253 

AD-225  297 

407 

AD-225  308 

401 

.   AD-225  317 

182 

AD-225  334 

437 

AD-225  335 

485 

AD-225  337 

428 

AD-225  390 

647 

AD-225  391 

267 

AD-225  398 

604 

AD-  225  399 

225 

AD-225  409 

468 

AD-225  417 

220 

AD-225  419 

226 

AD-225  424 

465 

AD-225  431 

266 

AD-225  433 

120 

AD-225  439 

380 

AD-225  464 

120 

AD-225  471 

120 

AD-225  473 

120 

AD-225  489 

41 

AD-225  525 

747 

AD-225  531 

454 

AD-225  544 

604 

AD-225  545 

147 

AD-225  556 

173 

AD-225  557 

163 

AD-225  559 

287 

AD-225  569 

66 

AD-225  582 

742 

AD-225  586 

49^ 

AD-225  590 

493 

AD-225  593 

394 

AD-225  594 

392 

AD-225  598 

542 

AD-225  615 

309 

AD-225  628 

719 

AD-225  635 

152 

AD-225  640 

19 

AD-225  647 

407 

AD-225  648 

136 

AD-225  661 

608 

AD-225  664 

608 

AD-225  686 

216 

AD-225  701 

270 

AD-225  702 

403 

AD-225  715 

544 

AD-225  731 

599 

AD-225  740 

44 

AD-225  741 

301 

AD-225  751 

156 

AD-225  752 

766 

AD-225  756 

255 

AD-225  761 

255 

AD-225  784 

255 

AD-225  795 

435 

AD-225  831 

293 

AD-225  832 

384 

AD-225  836 

382 

AD-225  837 

386 

AD-225  838 

318 

AD-225  844 

314 

AD-225  845 

46 

AD-225  862 

180 

AD-225  878 

44 

AD-225  882 

266 

AD-225  884 

457 

AD-225  909 

383 

AD-225  924 

641 

AD-225  928 

391 

AD-225  953 

262 

AD-225  985 

391 

AD-225  994 

392 

AD-225  99S 

225 

AD-22T  946 

AD- 226  010 

Page 

461 

337 


223 

119 

46 

91 
331 
258 

73 
471 

47 

90 
488 
619 
422 
385 
60% 
382 
494 
363 

83 
712 

30 
489 
404 

23 
360 
397 
391 

42 
575 

41 

21 
605 
606 
336. 
363"^ 
434 

70 
352 
252 
539 
636 
330 
405 
436 
378 
187 
316 
302 
457 
428 
372 
454 
335 
178 
593 
499 
530 
372 
396 
341 

36 

36 
620 
252 
541 
541 
276 
337 
254 
399 
255 
303 
254 
260 
433 
472 

33 
580 
404 
647 
609 
406 
301 
488 
407 
36 
540 
792 
506 
349 


Number 

AD- 226  012 
AD-226  026 
AD- 226  027 
AD-226  030 
AD-226  038 
AD-226  049 
AD-226  072 
AD-226  073 
AD-226  097 
AD-226  119 
AD-226  150 
AD-226  157 
AD-226  163 
AD-226  197 
AD-226  224 
AD-226  228 
AO-i2b  229 
AD-22eK248 
AD-'226  257 
AD-226  258 
AD-226  283 
AD-226  285 
AD-226  293 
AD-226  296 
AD-226  302 
AD-226  305 
AD-226  309 
AD-226  310 
AD-226  319 
AD-226  327 
AD-226  335 
AD-226  336 
AD-226  337 
AD-226  342 
AD-226  343 
AD-226  364 
AD-226  382 
AD-226  383 
AD-226  388 
AD-226  391 
AD-226  407 
AD-226  417 
AD-226  419 
AD-226  420 
AD-226  430' 
AD-226  432 
AD-226  434 
AD-226  436 
AD-226  477 
AD-226  500 
AD-226  525 
AD-226  526 
AD-226  527 
AD-226  528 
AD-226  587 
AD-226  595 
AD-226  604 
AD-226  614 
AD  226  640 
AD-226  648 
AD- 226  660 
AD-226  662 
AD-226  663 
AD-226  671 
AD-226  681 
AD-226  686 
AD-226  687 
AD-226  688 
AD  226  728 
AD-226  732 
AD-226  733 
AD-226  734 
AD-226  739 
AD-226  742 
AD-226  815 
AD-226  846 
AD-226  847 
AD  226  852 
AD-226  899 
AD-226  964 
AD-226  966 
AD-226  968 
AD-226  971 
AD-226  977 
AD-226  983 
AD-226  990 
AD-226  991 
AD-226  992 
AD- 226  998 
AD- 227  014 
A13-227  024 
AD- 227  025 
AD- 227  a39 


Page 


Number 


Page 


40 

AD -227  051 

580 

47 

AD- 227  063 

376 

490 

AD- 227  096 

154 

546 

AD- 227  098 

693 

300 

AD-227  103 

270 

464 

AD- 227  106 

465 

400 

AD-227  121 

271 

383 

AD-227  124 

546 

330 

AD.- 227  130 

482 

443 

AD-227  144 

536 

689 

AD-227  151 

48 

635 

AD-227  162 

580 

495 

AD-227  190L  (Military  only) 

48 

486 

AD-227  196 

610 

470 

AD-227  256 

274 

376 

AD-227  2.57 

350 

343 

AD-227  260 

249 

720 

AD-227  264 

407 

341  . 

AD-227  266 

574 

465 

AD-227  271 

606 

379 

AD-227  274 

756 

379 

AD-227  275 

756 

713 

AD-227  298 

745 

435 

AD-227  318 

743 

3a> 

AD-227  319 

743 

331 

AD-227  331 

374 

33 

AD-227  333 

373 

338 

AD-227  346 

253 

351 

AD-227  357 

622 

467 

AD-227  372 

743 

9 

AD-227  373 

454 

313 

AD-227  407 

491 

539 

AD-227  426 

496 

SOS 

AD-227  453 

709 

457 

AD-227  472 

698 

442 

AD-227  478 

7.56 

481 

AD-227  520 

393 

40 

AD-227  521 

602 

316 

AD-227  524 

435 

379 

AD-227  525 

466 

65 

AD-227  532 

679 

767 

AD-227  550 

540 

398 

AD-227  556 

219 

367 

AD-227  621 

711 

770 

AD-227  628 

7.38 

532 

AD-227  651 

646 

131 

AD-227  665 

747 

500 

AD-227  693 

391 

613 

AD-227  716 

149 

334 

AD-227  721 

38 

764 

AD-227  730 

692 

160 

AD-227  745 

606 

160 

AD-227  751 

306 

160 

AD-227  766 

447 

723 

AD-227  776 

623 

97 

AD-227  777 

640 

462 

AD-227  806 

637 

489 

AD-227  813 

387 

377 

AD-227  825 

710 

331 

AD-227  8iW 

755 

344 

AD-227  841 

262 

36 

AD-227  865  superseded 

466 

382 

AD-227  866 

7.55 

381 

AD-227  879 

743 

377 

AD-227  904 

305 

408 

AD-227  906 

772 

402 

AD-227  907 

772 

741 

AD-227  915 

252 

467 

AD-227  916 

253 

251 

AD-227  922 

766 

251 

AD-227  931 

397 

253 

AD-227  949 

343 

382 

AD-227  961 

680 

148 

AD-227  963 

501 

40 

AD-227  993 

468 

403 

AD-227  998 

292 

338 

AD-228  002 

673 

687 

AD- 228  005 

778 

475 

AD-228  064 

426 

690 

AD- 228  067 

782 

327 

AD-228  069 

682 

309 

AD-228  080 

288 

755 

AD-228  062 

783 

483 

AD-228  089 

530 

513 

AD-228  108 

773 

757 

AD-228  129 

781 

206 

AD-228  130 

781 

270 

AD-228  133 

395 

274 

AD-228  153 

449 

374 

AD-228  163 

484 

688 

AD-228  178 

153 

543 

AD-228  194 

422 

431 

AD-228  198 

427 

AO-228  2S2 
AD- 228  255 
AD- 228  264 
AD- 228  271 
AD- 228  288 
AD- 228  299 
AD- 228  300 
AD-  228  330 
AD- 228  340 
AD- 228  355 
AD- 228  363 
AD- 228  364 
AD- 228  372 
AD-  228  375 
AD- 228  384 
AD- 228  388 
AD- 228  391 
AD- 228  393 
AD- 228  394 
AD-  228  395 
AD  228  397 
AD  228  403 
AD- 228  429 
AD- 228  435 
AD- 228  443 
AD- 228  447 
AD-  228  466 
AD- 228  468 
AD- 228  532 
AD- 228  561 
AD- 228  583 
AD- 228  596 
AD- 228  622 
AD- 228  623 
AD- 228  629 
AD- 228  633 
AD-228  634 
AD- 228  661 
AD-228  708 
AD-228  734 
AD-228  774 
AD-228  779 
AD-228  792 
AD-228  801 
AD-228  822 
AD-228  823 
AD-  228  833 
AD-228  834 
AD-228  840 
AD-228  931 
AD-228  935 
AD-228  941 
AD-  228  843 
AD-228  975 
AD-228  984 
AD-228  996 
AD- 229  004 
AD- 229  053 
AD- 229  060 
AD- 229  060 
AD-  229  083 
AD- 229  107 
AD- 229  134 
AD- 229  108 
AD- 229  118 
AD- 229  155 
AD- 229  178 
AD- 229  195 
AD- 229  206 
AD- 229  209 
AD- 229  222 
AD- 229  223 
AD-229  275 
AD- 229  282 
AD-229  340 
AD-229  342 
AD-229  343 
AD-229  345 
AD-229  365 
AD-  229  366 
AD-229  378 
AD-229  387 
AD-229  391 
AD-229  397 
AD-229  418 
AD-229  451 
AD-229  4«8 
AD-229  496 
AD-229  500 
AD-229  586 
AD-229  659 
AD-229  822 
AD-229  825 
AD-229  893 


•23 
339 
410 
7M 
M» 

nt 
»» 

190 

7*7 


773 
344 
630 
644 
SS9 
793 
463 
SOI 
741 
333 
741 
395 
490 

7» 
279 
641 
752 
334 
3S7 

7» 
637 
909 
200 
452 
699 
774 
719 
707 

29 
421 
736 
431 
997 
557 
403 
73S 
566 
409 
664 
692 
539 

99 
497 
993 
161 

41 

■9 
994 
795 
641 
619 
619 
729 
434 
452 
164 
149 
313 
772 
757 
539 
751 

3i 

790 
427 
315 
365 

97 
619 
335 

336 

262 
675 
642 
159 
620 
728 
765 
421 
346 
756 
721 


A  ) 
A  ) 
AD 
A  ) 


Number 

A  a- 229  895 
A  0-229  899 
A  3-229  913 
A  3- 229  936 
A  3- 229  937 
A  3- 229  938 
A  3-229  956 
A  3- 229  969 
A  > 229  993 
A3- 229  995 
A  3- 230  070 
A  3-230  072 
A3- 230  096 
A3- 230  108 
A3- 230  119 
A  3- 230  174 
A  3- 230  175 
A  3-230  176 
A  3-230  177 
A  3-230  178 
A  3-230  179 
A  )-230  180 
A  )-230  198 
A  )-230  203 
A  )-230  215 
A  )-230  231 
Ap-230  237 
-230  255 
-230  771 
230  348 
230  370 
Ap-230  382 
AD- 230  400 
AD- 230  440 
AD- 230  477 
AD- 230  479 
AD- 230  483 
AD- 230  492 
AD- 230  503 
AD-230  5O7 
AD- 230  506 
AD- 230  521 
AD- 230  557 
AO- 230  602 
AD- 230  620 
AD-230  622 
AI>-230  632 
Al  (-230  645 
AI>-230  705 
All- 230  709 
Al  1-230  739 
Al  1-230  753 
Al  1-230  757 
Al  (-230  766 
Al  1-230  770 
Al  1-230  772 
Al  1-230  792 
Al  1-230  795 
AO- 230  803 
AO- 230  805 
AO- 230  831 
AO- 230  834 
AO- 230  835 
A[  1-230  836 
AO- 230  837 
AO-230  838 
A[i-230  840 
Al  1-230  841 
At  i- 230  842 
AO-230  843 
AC  -230  844 
At  -230  845 
A[  -230  850 
AC  -230  851 
AO-230  919 
A[  -230  923 
AC  -230  934 
AC  -230  945 
AC  -230  953 
AC  -230  968 
AC  -230  981 
AC  -230  982 
AC  -231  032 
AC  -231  037 
At  -231  038 
AC  -231  042 
AC  -231  044 
AC  -231  095 
AC  -231  128 
AC  -231  129 
At  -231  131 
At  -231  132 
At  -231  133 
At -231  183 


P«ge 


Number 


Page 


Number 


126 

AD-231  185 

51 

AD-232  129 

686 

AD- 231  235 

145 

AD-232  130 

64 

AD-231  236 

122 

AD-232  138 

460 

AD-231  243 

531 

AD-232  187 

461 

AD-231  244 

531 

AD-232  235 

69 

AD-231  245 

532 

AD-232  236 

295 

AD-231  250 

398 

AD-232  248 

207 

AD-231  256 

8 

AD-232  256 

14 

AD-231  257 

8     ■ 

AD-232  257 

633  • 

AD-231  280 

.  481 

AD-232  260 

12 

AD-231  331 

483 

AD-232  271 

14 

AD-231  347 

717 

AD-232  302 

437 

AD-231  349 

616 

AD-232  329 

534 

AD-231  369 

14 

AD-232  333 

263 

AD-231  373 

10 

AD-232  337 

268 

AD-231  374 

128 

'        AD-232  340 

269 

AD-231  379 

7 

AD-232  341 

268 

AD-231  380 

384 

AD-232  344 

269 

AD-231  387 

278 

AD-232  383 

268 

AD-231  390 

279 

^      AD-232  384 

268 

AD-231  392 

13 

AD-232  389 

268 

AD-231  399 

56- 

AD-232  391 

733 

AD-231  403 

49 

AD-232  433 

259 

AD-231  426 

132 

AD-232  434 

609 

AD-231  436 

21 

AD-232  435 

441 

AD-231  447 

29 

AD-232  438L 

35 

AD-231  477 

676 

AD-232  439 

688 

AD-231  484 

155 

AD-232  460 

473 

AD-231  485 

51 

AD-232  461 

91 

AD-231  495 

34 

AD-232  469 

405 

AD-231  502 

28 

AD-232  489 

15 

AD-231  503 

28 

AD-232  492 

509 

AD-231  514 

155 

AD-232  499 

559 

AD-231  541 

11 

AD-232  517 

531 

AD-231  544 

X      15 

AD-232  518 

530 

AD-231  563 

J    345 

AD-232  521 

509 

AD-231  568 

f     284 

AD-232  533 

551 

AD-231  584 

213 

AD-232  538 

43 

AD-231  588 

274 

AD-232  539 

713 

AD-231  589 

67 

AD-232  540 

509 

AD-231  593 

431 

AD-232  551 

714 

AD-231  598 

435 

AD-232  554 

793 

AD-231  600 

123 

AD-232  556 

128 

AD-231  617 

15 

AD-232  559 

55 

AD-231  618      '- 

11 

AD-232  560 

116 

AD-231  700 

76 

AD-232  563 

189 

AD-231  701 

217 

AD-232  571 

436 

AD-231  732 

598 

AD-232  605 

706 

AD-231  784 

139 

AD-232  606 

80 

AD-231  790 

145 

AD-232  622 

283 

AD-231  797 

18 

AD- 232629 

273 

AD-231. 802 

136 

AD-232  648 

406 

AD-231  803 

269 

AD-232  649 

617 

AD-231  805 
.  AD-231  8Cft          ^  . 

369 

AD-232  654 

55 

136 

AD-232  673 

337 

AD-231  809 

47 

AD- 232  674 

297 

AD-231  814 

5 

AD-232  676 

795  r 

AD-231  822 

523 

AD- 232  689 

499 

AD-231  864 

408 

AD-232  690 

144 

AD-231  866 

67 

AD-232  704 

12 

AD-231  877 

93 

AD-232  717 

n 

AD-231  890 

204 

AO-232  720 

123 

AD-231  891 

496 

AD-232  722 

13 

AD-231  893 

42» 

AD-232  725 

11 

AD-231  894 

42 

AD-232  755 

395 

AD-231  899 

430 

AD- 232  767 

11 

AD-231  914 

271 

AD-232  816 

334 

AD-231  917 

52 

AD-232  818 

251 

AD-231  918 

50 

AD-232  836 

29 

AD-2-)l  923 

51 

AD-232  841 

303 

AD-231  925L 

417 

AD-232  919 

304 

AD-231  935 

162 

AD-232  920 

92 

AD-231  943 

40? 

AD- 23*923 

11 

AD-231  974 

73 

AD-232  948 

291 

AD-231  975 

74 

AD-232  949 

58 

AD-231  985 

372 

AD-232  950 

427 

AD- 232  050 

457 

AD-232  951 

147 

AD- 232  052 

294 

AD-232  959 

133 

AD- 232  057 

119 

AD-232  960 

678 

AD- 232  061 

183 

AD-232  969 

750 

AD- 232  062 

502 

AD-232990 
AD-232  991 

601 

AD-232  066 

187 

391 

AD- 232  068 

629 

AD-233  000 

739 

AD- 232  069 

474 

AD -233  002 

533 

AD- 232  071 

315 

AD- 233  007 

309 

AD- 232  060 

524 

AD- 233  006 

39 

AD- 232  063 

463 

AD- 233  009 

425 

AD- 232  096 

92 

AD- 233  Oil 

165 

AD- 232  107 

374 

AD-233  012 

91 

AD- 232  109 

210 

AD-233  018 

7 

AD- 232  112 

212 

AD- 233  019 

375 

AD- 232  113 

161 

AD- 233  041 

7 

AD- 232  115 

387 

AD- 233  043 

797 

AD- 232  124 

346 

AD- 233  044 

223 
224 

«7» 

296 

63 

710 

20 

139 

9 

116 

■"t 

49 

419 

99 

199 

290 
574 

293 
357 
497 

429 

496 

41 
304 
639 
916 
463 
390 
394 
321 

51 
ISO 

163 
1S5 

49 
390 
IM 
IM 
916 
426 
189 
794 
794 
736 
278 

46 
471 

91 
409 

13 

10 

97 
299 
39B 

85 
564 
564 
213 
306 
384 
386  1 

36  ^ 
342 
162 
993 

17 
468 
US 
502 
4S6 
295 
184  . 
193 
194 
456 
716 
513 
198 

95 

95 

13 
375 
151 
375 
292 
293 
430 
436 
153 
466 
459 
459 


Number 

AD- 233  048 
AD-  233  054 
AD -233  055 
AD- 233  060 
AD- 233  08  2L 
AD- 233  086 
AD- 233  092 
AD- 233  099 
AD- 233  100 
AD- 233  105 
AD- 233  106 
AD- 233  107 
AD-233  131 
AD- 233  135 
AD-233  145 
AD-233  181 
AD-233  210 
AD-233  215 
AD-233  221 
AD-233  226 
AD-233  253 
AD-233  255 
AD-233  258 
AD-233  272 
AD-233  274 
AD-233  275 
AD-233  276 
AD-233  277 
AD-233  288 
AD-233  294 
AD-233  304 
AD-233  305 
AD-233  306 
AD-233  307 
AD-233  308 
AD-233  309 
AD-233  311" 
AD-233  336 
AD-233  347 
AD-233  351 
AD-233  365 
AD-233  366 
AD-233  367 
AD-233  368 
AD-233  370 
AD-233  371 
AD-233  372 
AD-233  374 
AD-233  378 
AD-233  394 
AD-233  395L 
AD-233  429 
AD-233  439 
AD-233  473 
AD-233  474 
AD-233  489 
AD-233  492 
AD-233  493 
AD-233  494 
AD-233  495 
AD-233  496 
AD-233  497 
AD-233  498 
AD-  233  499 
AD-233  500 
AD-233  511 
AD-233  512 
AD-233  513 
At)>233  528 
AD-233  532 
AD-233  558 
AD-233  561 
AD-233  568 
AD-233  578 
AD-233  579 
AD-233  5b0 
AD-233  596 
AD-233  597 
AD-233  601 
AD-233  607 
AD-233  6 18 
AD-233  619 
AD-233  620 
AD-233  671 
AD-233  684 
AD-233  689 
AD-233  691 
AD-233  702 
AD-233  703 
AD-233  709 
AD-233  715 
AD-233  717 
AD-233  724 

■i.  .  ■• 


Number 


496 

AD-233  726 

390 

AD-233  727 

390 

AD-233  730 

495 

AD-233  733 

64 

AD-233  734 

444 

AD-233  737 

460 

AD-233  739 

424 

AD-233  740 

390 

AD-233  743 

499 

AD-233  744 

460 

AD-233  745 

459 

AD-233  750 

639 

AD-233  751 

460 

AD-233  756 

119 

AD-233  768 

m 

AD-233  776 

195 

AD-233  777 

419 

AD-233  778 

950 

AD-233  789 

927 

AD-233  780 

510 

AD-233  802 

350 

AD-233  805 

642 

AD-233  806 

610 

AD-233  813 

474 

AD-233  816 

511 

AD-233  824 

421 

AD-233  825 

204 

AD-233  828 

409 

AD-233  832 

635 

AD-233  840 

499 

AD-233  841 

499 

AD-233  844 

799 

AD-233  846 

502 

AD-233  845 

744 

AD-233  855 

745 

AD-233  866 

996 

AD-233  867 

446 

AD-233  868L 

409 

AD-233  875L 

727 

AD-233  878 

451 

AD-233  880 

612 

AD-233  901 

947 

AD-233  913 

994 

AD-233  914 

449 

AD-233  915 

456 

AD-233  936 

260    . 

AD-233  938 

999 

AD-233  940 

391 

AD-233  944 

510 

AD-233  956 

149 

AD-233  957 

392 

AD-233  958 

436 

AD-233  964 

913 

AD-233  965 

349 

AD-233  966L 

276 

AD-233  978 

637 

AD-233  979 

400 

AD-233  983 

430 

AD-233  986 

321 

AD-233  991 

495 

AD-233  992 

602 

AD-233  999 

740 

AD-234  015 

395 

AD-234  016 

55 

AD- 234  034 

499 

AD- 234  035 

499 

AD- 234  036 

499 

AD- 234  040 

701 

AD-234  050 

433 

AD- 234  065 

454 

AD-234  066 

971 

AD- 234  073 

404 

AD- 234  085 

210 

AD- 234  103 

«n 

AD-234  104 

909 

AD-234  128 

927 

AD-234  129 

527 

AD-234  145 

393 

AD-234  146 

497 

AD-234  148 

470 

AD-234  150 

470 

AD-234  152 

375 

AD-234  153 

302 

AD-234  156 

963 

AD-234  186 

969 

AD-234  211 

297 

AD-234  214 

504 

AD-234  215 

469 

AD-234  216 

946 

AD-234  220 

493 

AD-234  221 

512 

AD-234  222 

394 

AD-234  224 

Page 


Number 


Page 


277 

AD-234  238 

395 

485 

AD-234  258 

511 

482 

AD-234  263 

414 

186 

AD-234  277 

432 

510 

AD-234  280 

473 

439 

AD-234  282 

271 

461 

AD-234  283 

406 

502 

AD-234  300 

483 

502 

AD-234  301 

450 

644 

AD-234  317 

566 

290 

AD-234  338 

551 

279 

AD-234  381 

590 

503 

AD-234  395 

542 

676 

AD-234  397 

386 

260 

AD-234  400 

534 

288 

AD-234  426 

694 

381 

AD-234  428 

482, 
487  \ 

504 

AD-234  429 

473 

AD-234  430 

700 

625 

AD-234  448 

412 

609 

AD-234  472 

511 

459 

AD-234  475 

421 

459 

AD-234  477 

321 

511 

AD-234  488 

794 

401 

AD-234  510 

478 

289 

AD-234  535 

465 

402 

AD-234  543 

796 

461 

AD-234  545 

794 

404 

AD-234  548 

694 

127 

AD-234  549 

777 

491 

AD-234  550 

401 

390 

AD-234  551 

406 

385 

AD-234  554 

774 

534 

AD-234  557 

611 

445 

AD-234  564 

441 

347 

AD-234  568 

333 

278 

AD-234  580 

396 

440 

AD-234  581 

399 

453 

AD-234  583 

399 

488 

AD-234  593 

791 

476 

AD-234  596 

^  ^33 

750 

AD-234  597 

412 

526 

AD-234  603 

732 

526 

AD-234  621 

782 

526 

AD-234  668 

291 

599 

AD-234  688 

259 

484 

AD-234  690 

578 

505 

AD-234  708 

622 

193 

AD-234  709 

387 

458 

AD-234  711 

674 

458 

AD-234  720 

731 

441 

AD-234  721L 

440 

259 

AD-234  723 

453 

727 

AD-234  727 

484 

478 

AD-234  739 

470 

375 

AD-234  741 

720 

477 

AD-234  788 

388 

429 

AD-234  SOS 

326 

503 

AD-234  813 

371 

504 

AD-234  816 

780 

492 

AD-234  825L 

736 

144 

AD-234  827 

478 

510 

AD-234  838 

475 

635 

AD-234  839 

438 

750 

AD-234  840 

285 

689 

AD-234  842 

794 

493 

AD-234  852 

399 

420 

AD-234  857 

438 

589 

AD-234  874 

797 

449 

AD-234  875 

442 

401 

AD-234  876 

635 

445 

AD-234  877 

590 

420 

AD-234  878 

591 

641 

AD-234  889 

^ 

4S6 

AD-234  904 

life 

409 

AD-234  911 

Vfc90 

310 

AD-234  913 

386 

423 

AD-234  940 

598 

693 

AD-234  963 

407 

383 

AD-234  964 

649 

675 

AD-234  969 

451 

455 

AD-234  973 

790 

455 

AD-234  987 

763 

723 

AD-234  995 

441 

643 

AD-234  997 

258 

419 

AD-234  999 

471 

385 

AD- 235  000 

79 

483 

AD- 235  026 

749 

626 

AD- 235  053 

498 

791 

AD- 235  057 

405 

463 

AD- 235  068 

776 

415 

AD- 235  071 

697 

497 

AD- 235  072 

696 

Number 

AD- 235  074 
AD-235  091 
AD-235  123 
AD-235  134 
AD-235  137 
AD-235  138 
AD-235  141 
AD-235  150 
AD-235  187 
AD-235  189 
AD-235  202 
AD-235  203 
AD-235  257 
AD-235  263 
AD-235  272 
AD-235  285 
AD-235  295 
AD-235  301 
AD-235  313 
AD-235  318 
AD-235  329 
AD-235  338 
AD-235  375 
AD-235  376 
AD-235  427 
AD-235  442 
AD-235  449 
AD-235  464 
AD-235  469 
AD-235  478 
AD-235  503 
AD-235  611 
AD-235  626 
AD-235  639 
AD-235  643 
AD-235  673 
AD-235  770 
AD-235  771 
AD-235  772 
AD-235  773 
AD-235  786 
AD-235  814 
AD-235  846 
AD-235  853 
AD-235  872 
AD-235  897 
AD-235  936 
AD-235  961 
AD-235  995 
AD-235  997 
AD-235  998 
AD-235  999 
AD- 236  000 
AD- 236  040 
AD-236  064 
AD-236  066 
AD-236  104 
AD-236  106 
AD-236  172 
AD-236  204 
AD-236  221 
AD-236  222 
AD-236  668 
AD-236  684 
AD-236  736 
AD-236  801 
AD-236  834 
AD-236  849 
AD-236  864 
AD-236  945 
AD-236  846 
AD-236  952 
AD-236  958 
AD-236  965 
AD-236  966 
AD-236  998 
AD- 237  033 
AD- 237  034 
AD- 237  035 
AD- 237  036 
AD-237  103 
AD-237  172 
AD-237  209 
AD-237  210 
AD-237  212 


P«ge 

526 
745 
449 
420 
699 
462 
717 
497 
496 
487 
596 
547 
788 
547 
489 
475 
726 
539 
638 
552 
549 
393 
796 
766 
691 
60S 
424 
607 
392 
494 
607 
579 
744 
717 
591 
569 
799 
779 
799 
794 
479 


964 
547 

951 
969 

612 
630 
575 
611 
610 
611 
373 
649 
709 


949 
S7i 


574. 

534 

643 

547 

919 

999 

964 

612 

797 

711 

610 

544 


•93 
549 

679 
679 
679 


AD-237  235 

441 

AD-237  238 

731 

AD-237  251 

749 

AD-237  294 

7*1 

AD-237  331 

793 

AD-237  335 

709 

AD-237  338 

697 

AD-237  387 

797 

Number 

Pjff 

Number 

hm 

Number 

V»fie 

Number 

P^R^' 

AD- 237  421 

.VW 

AD- 239  977 

6*2 

AFBMD-TR-59-3 

465 

AFCRC-TN -60- 137 

788 

AD- 237  470 

572 

AD- 240  010 

7« 

AFBMD-TR-59-6 

467 

AFCRC-TN -60- 138 

423 

AD- 237  533 

697 

AD- 240  023 

759 

AFBMD-TR-59-7 

467 

AFCRC-TN -60 -139 

68 

AD- 237  546 

758 

AD-240a54 

746 

AFBMD-TR-59-17 

435 

AFCRC-TN -60- 140 

290 

AD- 237  565 

724 

AD- 240  064 

542 

AFBMD-TR-59-20 

468 

AFCRC-TN -60- 143 

420 

AD- 237  576 

479 

AD- 240  10« 

7t3 

AFBMD-TR-60-22 

689 

AFCRC-TN -60- 145 

373 

AD-  237  577 

750 

AD- 240  109 

767 

AFBMD-TR-60-26 

7.50 

AFCRC-TN  60-146 

523 

AD- 237  578 

479 

AD-  24flll  20 

752 

AFC-DC    15-4-60- RdcC 

283 

AFCRC-TN -60- 147 

373 

AD- 237  587 

794 

AD- 240  163 

606 

AFC  TM-9-12-59-T 

148 

AFCRC-TN -60- 148 

373 

AD- 237  677 

363 

AD- 240  176 

538 

AFC-TM-15-4-60-T 

283 

AFCRC-TN  60-149 

503 

AD- 237  628 

736 

AD- 240  229 

777 

AFCCDD-TN-60-13 

489 

AFCRC-TN  60-150 

794 

AD- 237  655 

406 

AD- 240  230 

753 

AFCCDD-TN-60-14 

489 

AFCRC-TN  60-151 

585 

AD-  237  668 

567 

AD- 240  233 

753 

AFCCDD-TN-60  20 

529 

AFCRC-TN -60- 152 

796 

AD-237  66') 

568 

AD- 240  260 

675 

AFCCDD-TN -60-32 

679 

AFCRC-TN  60-153 

510 

AD- 237  673 

413 

AD- 240  284 

751 

AFCCDD-TR  60-25 

610 

AFCRC-TN -60- 155 

212 

AD- 237  680 

635 

AD-  240  .307 

716 

AFCRC-TN-54-24 

277 

AFCRC-TN -60- 157 

780 

AD- 237  681 

783 

AD- 240  308 

-7«7 

AFCRC-TN-55-21 

269 

AFCRC-TN -60- 160 

147 

AO- 237  684 

S52 

AD-240  346 

693 

AFCRC-TN -56-73 

7 

AFCRC-TN -60- 161 

429 

AD- 237  692 

592 

AO- 240  348 

757 

AFCRC-TN -57-786 

640 

AFCRC-TN -60- 162 

216 

AD  237  704 

641 

AD- 240  365 

723 

AFCRC-TN-58-158 

42 

AFCRC-TN-60-169      > 

374 

AD- 237  778 

695 

AD- 240  397 

736 

AFCRC-TN -58 -234 

79 

AFCRC-TN -60- 172 

220 

AD- 237  816 

551 

AD- 240  404 

713 

AFCRC-TN -58- 2.38 

23 

AFCRC-TN -60- 173       1 

223 

AD-  237  885 

781 

AD- 240  405 

713 

AFCRC-TN-.58-247 

139 

AFCRC-TN-60-174 

569 

AD- 237  886 

421 

AD-240  4r 

745 

AFCRC-TN -58 -262 

22 

AFCRC-TN -60- 175 

492 

AD- 237  887 

634 

AD- 241  298 

725 

AFCRC-TN -58   422 

139 

AFCRC-TN -60- 178 

160 

AD-Z37  913 

528 

AD- 242  310 

MS 

AFCRC-TN   58-499 

137 

AFCRC-TN -60- 179 

345 

AD- 237  914 

439 

AD-242  311 

745 

AFCRC-TN -58-610 

^23 

AFCRC-TN -60- 180 

291 

AD- 237  943 

761 

AD- 242  421 

753 

AFCRC-TN -58 -6  22 

AFCRC-TN -60- 182 

782 

AD-  237  944 

585 

AB-213  126 

171 

AFCRC-TN -^"6-636 

456 

AFCRC-TN-60-184 

431 

AD- 137  959 

597 

AEDC-TN-38-16 

191 

AFCRC-TN -58-637 

276 

AFCRC-TN -60- 185 

502 

AD- 237  988 

498 

AElX:-TN-59-41 

308 

AFCRC-TN-.58-641 

269 

AFCRC-TN -60- 186 

275 

AD- 238  004 

731 

AEDC-TN -59-71 

993 

AFCRC-TN-.S9,56 

97 

AFCRC-TN  60  187      ' 

225 

AD- 238  073 

458 

AEOC-TN -59-74 

321 

AFCRC-TN -59-60 

489 

AFCRC-TN-60-194       r- 

286 

AD-238  0e7 

528 

AEDC-TN -59-84 

192 

AFCRC-TN -59-73 

350 

AFCRC-TN-60-195 

210 

AD- 238  123 

626 

AEDC-TN -59-89 

613 

AFCRC-TN-59-75 

798 

AFCRC-TN -60- 196 

349 

AO-238  213 

632 

AEDC-TN-59-llO 

149 

AFCRC-TN -59- 130 

649 

AFCRC-TN -60- 197 

163 

AD- 238  355 

495 

AEDC-TN -59- 165 

321 

AFCRC-TN-59-154 

68 

AFCRC-TN -60- 198    • 

196 

AD- 238  393 

539 

AEDC-TN -59- 167 

29 

AFCRC-TN -59- 155 

461 

AFCRC-TN-60-20() 

69? 

AO-238  440 

766 

AEDC-TN -60-34 

614 

AFCRC-TN-59-158 

576 

AFCRC-TN-60-201 

6% 

AD- 238  441 

631 

AEDC-TN -60- 35 

466 

AFCRC-TN   59-411 

5 

AFCRC-TN -60- 205 

404 

AD- 238  540 

604 

AElX:-TN-60-54 

702 

AFCRC-TN-59-421 

18 

AFCRC-TN -60-211 

r 

AD- 238  703 

637 

AEDC-TN -60-61 

321 

AFCRC-TN -59-438 

694 

AFCRC-TN -60-214 

116 

AO-238  719 

539 

AEDC-TN -60-62 

165 

AFCRC-TN -59-447 

404 

AFCRC-TN -60-215 

116 

AD- 238  720 

692 

AE[X:-TN -60-69 

191 

AFCRC-TN -59-448 

23 

AFCRC-TN  60-229 

439 

AD- 238  726 

400 

AEDC-TN -60-83 

348 

AFCRC-TN   59-449 

776 

AFCRC-TN -60- 230 

276 

AD- 238  868 

423 

AEDC-TN -60-% 

563 

AFCRC-TN   59-468 

136 

AFCRC-TN -60- 231 

696 

AD- 238  874 

713 

AEDC-TN  60-103                i 

466 

AFCRC-TN -59 -477 

136 

AFCRC-TN -60- 232.   v,    1 

583 

AD- 238  904 

730 

AEDC-TN -60- 104 

614 

AFCRC-TN -59-580 

777 

AFCRC-TN -60-232.   v.   2 

583 

AD- 238  963 

775 

AEDC-TN -60- 112 

792 

AFCRC-TN-59-610 

139 

AFCRC-TN -60- 232,   v.   3 

583 

AD- 238  994 

540 

AEDC-TN -60- 129 

507 

AFCRC-TN-59-612 

116 

AFCRC-TN-60-233 

583 

AD- 239  065 

607 

AElK-TN-60130 

541 

AFCRC-TN-59-616 

402 

AFCRC-TN -60-249 

766 

AD- 239  077 

465 

AEIX-TN-60-141 

751 

AFCRC-TN -59-635 

401 

AFCRC-TN -60- Z54 

546 

AD- 239  150 

599 

AEDC-TN -60- 156 

647 

AFCRC-TN -59-6.38 

583 

AFCRC-TN -60- 255 

302 

AD- 239  153 

686 

AEDC-TR-58-7 

191 

AFCRC-TN -59-648 

350 

AFCRC-TN -60 -256 

408 

AD- 239  167 

538 

AEDC-TR-60-1 

71 

AFCRC-TN -59-655 

25 

AFCRC-TN -60- 260 

6.37 

AD- 239  216 

541 

AElX-TR-60-9 

750 

AFCRC-TN-59-656 

273 

AFCRC-TN -60- 264 

276 

AD- 239  219 

776 

AER-116 

465 

AFCRC-TN -59-657 

493 

AFCRC-TN -60-265 

276 

AD- 239  274 

606 

AERDL-1380 

280 

AFCRC-TN -59-660 

693 

AFCRC-TN -60-274 

406 

AD- 239  281 

692 

AERDL-1541-TR 

600 

AFCRC-TN -59-662 

694 

AFCRC-TN -60-280 

589 

AD- 239  306 

686 

AERDL-1564-TR 

171 

AFCRC-TN-59-664 

700 

AFCRC-TN -60- 285 

214 

AD- 239  337 

636 

AER1X,-1577-TR 

215 

AFCRC-TN-59-665 

404 

AFCRC-TN -60-287 

439 

AD-  239  360 

628 

AERDL-1581   TR 

707 

AFCRC-TN-59-668 

496 

AFCRC-TN -60- 293 

336 

AD- 239  402 

726 

*ERDL-1590-TR 

741 

AFCRC-TN -59-669 

483 

AFCRC-TN -60-295 

293 

AD- 239  405 

636 

*ERDL-1607-TR 

419 

AFCRC-TN-59-766 

249 

AFCRC-TN -60-352 

338 

AD- 239  439 

721 

\ERDL-1613-TR 

732 

AFCRC-TN-59-783 

776 

AFCRC-TN  60-353 

338 

AD- 239  440 

720 

\ERDL-1622-TR 

766 

AFCRC-TN -59-797 

455 

AFCRC-TN -60 -3.58 

579 

AD-  239  498 

773 

\ERDL-1633-TR 

742 

AFCRC-TN -59-955 

223 

AFCRC-TN-60-3.59 

116 

AD- 239  513 

739 

\ERDL -6126-3 

312 

AFCRC-TN-59-964 

212 

AFCRC-TN -60-361 

572 

AD- 239  532 

607 

^eroChcm-TP-16 

645 

AFCRC-TN-59-965 

430 

AFCRC-TN -60-362 

270 

AD- 239  533 

612 

\EROPROJ-RR-59105 

56 

AFCRC-TN-59-971 

717 

AFCRC-TN -60-363 

224 

AD- 239  560 

751 

\EROPROJ-RR-59-106 

305 

AFCRC-TN-59-974 

42 

AFCRC-TN -60-365 

567 

AD- 239  582 

636 

\EWES-3-539 

277 

AFCRC-TN -59-977 

37 

AFCRC-TN -60-366 

798 

AD- 239  584 

636 

VEWES-TM-3-414.   R-2 

25 

AFCRC-TN-,59-978 

795 

AFCRC-TN -60.367 

336 

AD- 239  585 

636 

^EWES-TM-3-414.    R-3 

548 

AFCRC-TN-59-990 

210 

AFCRC-TN -60-370 

585 

AD-  239  606 

608 

^EWES-TM-6   421.    R-1 

308 

AFCRC-TN -59-993' 

791 

APCRC-TN-60-371 

568 

AD- 239  646 

711 

^EWES-TM-6-421.   R-2 

308 

AFCRC-TN -59-995 

510 

AFCRC-TN -60-372 

345 

AD- 239  656 

760 

^EWES-TR-3-505 

25 

AFCRC-TN -60- 101 

155 

AFCRC-TN -60-374 

503 

AD- 239  669 

739 

^EWES-TR-3-515.   R-2 

417 

AFCRC-TN -60- 103 

455 

AFCRC-TN -60-376 

634 

AD- 239  715 

609 

lEWES-TR-3-530,   R-1 

417 

AFCRC-TN -60- 106 

85 

AFCRC-TN -60-378 

341 

AD- 239  720 

713 

kEWES-TR-6   521.   R-1 

312 

AFCRC-TN -60- 109 

635 

AFCRC-TN -60-380 

634 

AD- 239  723 

714 

kEWES-TR-3-545.   R-2 

596 

AFCRC-TN-60-111 

744 

AFCRC-TN -60.381 

421 

AD- 239  732 

778 

kF-TO-50-lC-535.   v.   2 

695 

AFCRC-TN -60- 112 

423 

AFCRC-TN -60-382 

639 

AD- 239  854 

781 

IF-TR-2146-ND 

57 

AFCRC-TN -60-113 

503 

AFCRC-TN -60-383 

641 

AD- 239  867 

764 

kF-TR-5974 

127 

AFCRC-TN -60-1 14 

-790 

AFCRC-TN -60,384 

250 

AD- 239  900 

714 

kF-TR-6200 

617 

AFCRC-TN -60- 117 

347 

AFcSC^^4-6tt<385 

555 

AD- 239  903 

/OO 

kFBMD-7-5190 

135 

AFCRC-TN-60-120 

46 

AFCRC  ;TN-60-.l86 

215 

AD-239  905 

764 

kFBMD-TN-59-5 

755 

AFCRC-TN -60- 124 

794 

AFCRC/TN-60-387 

711 

AD- 239  906 

752 

lFBMD-TN-59-9 

466 

AFCRC-TN -60- 126 

163,-^ 

AFCRCf-TN -60-390 

573 

AD' 239  907 

739 

lFBMD-TN-59-12 

468 

AFCRC-TN-60-127 

150 

V    AF.CJ(C-TN-60-391 

784 

AD- 239  910 

747 

lFBMD-TN-59-13 

468 

AFCRC-TN -60- 129              r 

'^45 

AFCRC-TN -60-392 

784 

AD- 239  911 

798 

LFBMD-TN-59-15 

602 

AFCRC-TN-60-134             ( 

34, 

AFCRC-TN -60-393 

795 

AD- 239  918 

638 

LFBMD  TN-60-1 

363 

AFCRC-TN -60- 135             1 

V 

AFCRC-TN -60-394 

581 

AD- 239  940 

540 

kFBMD-TR-59-2 

469 

6 

AFCRC-TN-60-136             ^ 

-2f7 

i 

AFCRC-TN -60-395 

558 

Number 


Page 


Number 


AFCRC-TN -60-396 

776 

AFORC  TN-60-397 

508 

AFCRC-TN -60-399 

500 

AFCRC-TN -60-404 

265 

AFCRC-TN -60-406 

154 

AFCRC-TN-408 

341 

AFCRC-TN  60-410 

632 

AFCRC-TN-60  427 

693 

AFCRC  TN-60-431 

490 

AFCRC-TN-60-443 

755 

AFCRC-TN -60-444 

552 

AFCRC-TN -60-451 

544 

AFCRC-TN -60- 452 

^ 

AFCRC-TN -60-460 

AFCRC-TN -60- 466 

545 

AFCRC-TN -60-468 

795 

AFCRC-TN -60- 469 

674 

AFCRC-TN -60-471 

694 

AFCRC-TN -60-478 

545 

AFCRC-TN -60-481 

773 

AFCRC-TN -60-484 

552 

AFCRC-TN -60-505 

265 

AFCRC-TN -60- 533 

565 

AFCRC-TN -60-552 

426 

AFCRC-TN -60-553 

565 

AFCRC-TN -60-554 

776 

AFCRC-TN -60-555 

499 

AFCRC-TN -60-556 

506 

AFCRC-TN -60-557 

■       506 

AFCRC-TN -60-560 

581 

AFCRC-TN -60-561 

6.38 

AFCRC-TN -60-566 

644 

AFCRC-TN -60-572 

747 

AFCRC-TN -60-576 

776 

AFCRC-TN -60-577 

572 

AFCRC-TN -60-578 

573 

AFCRC-TN -60-579 

573 

AFCRC-TN -60-582 

773 

AFCRC-TN -60.584 

795 

AFCRC-TN -60-585 

779 

AFCRC-TN -60-587 

573 

AFCRC-TN -60-589 

773 

AFCRC  TN -60- 590 

790 

AFCRC-TN -60-592 

718 

AFCRC-TN -60-595 

785 

AFCRC-TN -60-598 

699 

AFCRC-TN -60-750 

731 

AFCRC-TN -60-753 

,    782 

AFCRC-TR-53-4 

270 

AFCRC-TR -57 -59 

680 

AFCRC-TR-58-155 

562 

AFCRC-TR -58 -178 

96 

AFCRC-TR-59-54 

.  631 

AFCRC-TR ''^9-55 

^573 

AFCRC-TR-59-58 

525 

AFCRC-TR-59-59 

631 

AFCRC-TR -59- 140 

147 

AFCRC-TR-59-157 

577 

AFCRC-TR-59-182 

372 

AFCRC-TR-59-194 

421 

AFCRC-TR-59-197 

89 

AFCRC-TR-.59-198,   v. 

1         512 

AFCRC-TR'59-198,   v. 

2         512 

AFCRC-TR-59-199 

497 

AFCRC-TR-59-231 

150 

AFCRC-TR-59-232(2) 

26 

AFCRC-TR -59- 232(3) 

550 

AFCRC-TR-59-234 

409 

AFCRC-TR-59-275 

269. 

AFCRC-TR-59-281 

20 

AFCRC-TR-59-283 

24 

AFCRC-TR -59- 288 

138_ 

AFCRC-TR-59-292 

40B 

AFCRC-TR-59-296 

21 

AFCRC-TR-59-.356 

437 

AFCRC-TR-59-360 

491 

AFCRC-TR-59-362 

631 

AFCRC-TR -.59 -363 

36 

AFCRC-TR-59-365 

401 

AFCRC-TR -59-367 

.   47 

AFCRC-TR-59-375 

69 

AFCRC-TR-59-401 

136 

AFCRC-TR -60-F 
APCRC-TR -60-50 

432 

380 

AFCRC-TR -60- 101 

161 

AFCRC-TR-60-102 

43 

APCRC-TR -60- 103 

151 

AFCRC-TR -60-104(1) 

510 

AFCRC-TR -60- 105 

643 

AFCRC-TR -60- 106(1) 

:46 

AFCRC-TR-60-110 

04 

AFCRC-TR -60- 111 

63 

Page 


AFCRC-TR-60-U2 

485 

AFCRC-TR -60- 113 

774 

AFCRC-TR -60- 114 

720 

AFCRC-TR-60-116 

794 

AFCRC-TR-60-117 

89 

AFCRC-TR -60-120 

722 

AFCRC-TR-60-122 

165 

AFCRC-TR -60-124 

346 

AFCRC-TR -60- 125 

634 

AFCRC-TR -60- 127 

223 

AFCRC-TR -60- 132 

508 

AFCRC-TR -60- 133 

578 

AFCRC-TR -60- 138-1 

650 

AFCRC-TR-60-139 

264 

AFCRC-TR-60-140 

570 

AFCRC-TR-60-141 

640 

AFCRC-TR -60- 142 

779 

AFCRC-TR -60- 145 

577 

AFCRC-TR-60-147 

788 

AFCRC-TR -60- 148 

714 

AFCRC-TR -60- 150 

774 

AFCRC-TR-60-151     . 

723 

AFCRC-TR-60-'fi3    "^^ 

564 

AFCRC-TR-60-154 

718 

AFCRC-TR -60- 157 

782 

AFCRC-TR -60- 503 

400 

AFCRC-TR-60-206 

28 

AFCRC-TR-60-211 

484 

AFCRC-TR-60-214 

5 

AFCRC-TR -60-220 

401 

AFCRC-TR-60-221 

92 

AFCRC-TR -60-222 

642 

AFCRC-TR -60- 223 

267 

AFCRC-TR -60-224 

789 

AFCRC-TR-60-225 

546 

AFCRC-TR-60-231 

695 

AFCRC-TR-60-232 

271 

AFCRC-TR-60-233 

139 

AFCRC-TR -60-240(1) 

695 

AFCRC-TR -60-241 

700 

AFCRC-TR -60-243 

275 

AFCRC-TR -60-245(1) 

553 

AFCRC-TR -60-245(11) 

553 

AFCRC-TR -60-247 

277 

AFCRC-TR-60-249 

545 

AFCRC-TR-60-252 

>696 

AFCRC-TR -60-253 

523 

AFCRC-TR -60-255 

400 

AFCRC-TR -60-259 

614 

AFCRC-TR -60- 260,   v.  2 

553 

AFCRC-TR -60- 261 

293 

AFCRC-TR-60-264 

701 

AFCRC-TR -60 -266 

544 

AFCRC-TR-60-272,   v.    1 

524 

AFCRC-TR-60-272,   v.   2 

524 

AFCRC-TR-60-272.  v.  2. 

app.  B 

675 

AFCRC-TR -60-275 

674 

AFCRC-TR -60-281 

650 

AFCRM-TN-60-106 

224 

AFIT-GE-59-B-10 

539 

AFMDC-TN -59-37 

371 

AFMDC-TN-59-38 

5 

AFMDC-TN -60-1 

94 

AFMDC-TN -60- 2 

383 

AFMDC-TN -60- 3 

450 

AFMlX:-TN-60-5 

682 

AFMlX:-TN-60-8 

738 

AFMDC-TN -60-9 

682 

AFMIX:-TR-.58-7 

220 

^AFMIX-TR-59-8 

191 

/tPMDC-TR-59-18 

73 

AFMlX-TR-59-28 

144 

AFMDC-TR-59-40 

173 

AFMDC-TR -59-41 

-473 

AFMIX-TR-.59-42 

411 

AFMDC-TR-60-1 

473 

AFMDC-TR-60-2 

10 

AFMIX:-TR-60-3 

454 

AFMDC-TR-60-6 

371 

AFMDC-TR-60-7 

433 

AFMDC-TR-60-8 

630 

AFMDC-TR-60-9 

533 

AFMUC-TR-60-10 

529 

AFMDC-TR-60-11 

734 

APMDC-TR-60-12 

644 

AFMDC-TR-60-15 

*765 

AFMTC-TR-60-1 

48 

AFMTC-TR-60-8 

433 

AFMTC-TR-60-1 2 

298 

AFOSK-TN-50-263 

381 

AFOSR-TN-54  1.30 

196 

APOSR-TN-55-200     . — >■ 

195 

,  AFOSR-TN -55-253 

143 

Number 

PV 

Number 

AFOSR-TN-56-64 

618 

AFOSR-TN-59-1193 

AFOSR-TN -56- 115 

323 

AFOSR-TN-59-1199 

AFOSR-TN-57-792 

631 

AFOSR-TN-59-1200 

AFOSR-TN -58- 17 

21 

AFOSR-TN-59-1212 

AFOSR-TN-58-114 

194 

AFOSR-TN-59-1214 

AFOSR-TN-58-189 

503 

AFOSR-TN-59-1218 

AFOSR-TN-58-215 

198 

AFaSR-TN-59-1219 

AFOSR-TN-58-423 

753 

AFOSR-TN-59-1220 

AFOSR-TN-58-445 

351 

AFOSR-TN-59-1221 

AFOSR-TN -58-581 

72 

AFOSR-TN -59- 1222 

AFOSR-TN-58-755 

88 

AFOSR-TN-59-1223 

AFOSR-TN-58-759 

130 

AFOSR-TN-59-1225 

AFOSR-TN -58 -777 

32 

AFOSR-TN-59-1250 

AFOSR-TN -58-783 

80 

AFOSR-TN-59-1253 

AFOSR-TN-58-786 

73 

AFOSR-TN-59-1257 

AFOSR-TN -58-919 

493 

AFOSR-TN-59-1263 

AFOSR-TN-58-926 

491 

AFOSR-TN-59-1264 

AFOSR-TN-58-935 

67 

AFOSR-TN -59 -1265 

AFOSR-TN -58-943 

73 

AFOSR-TN   ,59- 1266 

AFOSR-TN-58-971 

146 

AFOSR-TN -59-1267 

AFOSR-TN-58-(991.  992) 

631 

AFOSR-TN-.59-1269 

AFOSR-TN-58-1056 

201 

AFOSR-TN-59-1270 

AFOSR-TN -59-39 

463 

AFOSR-TN-59-1272 

AFOSR-TN-59-9J 

193 

AFOSR-TN-59-1273 

AFOSR-TN-59-176 

186 

AFOSR-TN -59- 1274 

AFOSR-TN -59- 194 

56 

AFOSR-TN-59-1275 

AFOSR-TN -59- 197 

470 

AFOSR-TN -59- 1276 

AFOSR-TN-59-214 

64 

AFOSR-TN -59- 1280 

AFOSR-TN-59-253 

631 

AFOSR-TN-59-1281 

AFOSR-TN-59-274 

72 

AFOSR-TN-59-1282 

AFOSR-TN-59-290 

644 

AFOSR-TN -59-1283 

AFOSR-TN-59-304 

73 

AFOSR-TN-59-1290 

AFOSR-TN-59-330 

609 

AFOSR-TN-59-1292 

AFOSR-TN -59-356 

472 

AFOSR-TN -59- 1293 

AFOSR-TN-59-475 

392 

AFClSR-TN-,59-1294 

AFOSR-TN-59-499 

65 

AFOSR-TN-59-1302 

AFOSR-TN -59-540 

737 

AFOSR-TN-59- 1.302, 

AFOSR-TN -59-564 

193 

AFOSR-TN-59-1303 

AFOSR-TN -59-567 

142 

AFOSR-TN-59-1306 

AFOSR-TN -59-579 

67 

AFOSR-TN -59- 1306 

AFOSR-TN -59 -605 

462 

AFOSR-TN-59-1307 

AFOSR-TN -59 -690 

753 

AFOSR-TN-59- 1309 

AFOSR-TN-59-692 

458 

AFOSR-TN-,59-1310 

AFOSR-TN -59-698 

394 

AFOSR-TN -59- 1314 

AFOSR-TN-59-699 

394 

•  AFOSR-TN-59- 1323 

AFOSR-TN -59- 794 

745 

AFOSR-TN-59- 1326 

AFOSR-TN-59-816 

315 

AFOSR-'m,59-1328 
AFOSR-TN -60-4 

AFOSR-TN -59-818 

178 

AFOSR-TN -59-86^ 

134 

AFOSR-TN -60- 10 

AFOSR-TN -59-8J* 

267 

AFOSR-TN -60- 13 

AFOSR-TN-59^1 

507 

AFOSR-TN -60- 14 

AFOSR-TN -/<-874 

322 

AFOSR-TN -60- 17 

AFOSR-Tf/59-883 

316 

AFOSR-TN -60- 18 

AFOSR-TM-59-894 

691 

AFOSR-TN -60- 22 

AFOSR-TN -59-900 

483 

AFOSR-TN -60- 25 

AFOSR-TN -59-905 

131 

AFOSR-TN -60- 26 

AFOSR-TN -59-926 

618 

AFOSR-TN -60- 28 

AFOSR-TN-59-933 

316 

AFOSR-TN -60- 29 

AFOSR-TN -59-945 

65 

AFOSR-TN -60-30 

AFOSR-TN -59-959 

65 

AFOSR-TN -60-31 

AFOSR-TN-59-963 

65 

AFOSR-TN -60- 32 

AFOSR-TN -59-969 

29 

AFOSR-TN -60-34 

AFC)SR-TN-59-1003 

622 

AFOSR-TN -60- 35 

AFOSR-TN-59-'1004 

93 

AFOSR-TN -60 -36 

AFOSR-TN-59-1014 

i73 

AFOSR-TN-60-39 

AFOSR-TN -59- 1015 

441 

A^e6R-TN-60-41 

AFOSR  TN-59-1017 

610 

AFOSR-TN -60-57 

AFOSR-TN-59-1029 

249 

AFOSR-TN -60-58 

AFOSR-TN-59-1033 

751 

AFOSR-TN -60. 59 

AFOSR-TN-59-1034 

73 

AFOSR-TN -60-61 

AFOSR-TN -59- 1044 

674 

AFOSR-TN -60-64 

AFOSR-TN-59-1048 

89 

AFOSR-TN -60-65 

AFOSR-TN -59- 1082 

463 

AFOSR  TN -60-67 

AFOSR-TN-59-1086 

193 

AFOSR-TN -60-68 

AFOSR-TN-59-1089 

615 

AFOSR-TN -60-69 

AFOSR-TN -59- 1103 

719 

AFOSR -TT>i-60-71 

AFOSR-TN-59-1190 

644 

AFOSR-TN -60-72 

AFOSR-TN-59-1091      "^ 

-^ 

AFOSR-TN  60-85 

AFOSR-TN-59-1115 

Jlfr.*^ 

AFOSR-TN -60-86 

AFOSR-TN -59- 11 16 

316  ^ 

"""^^FOSR-TN -60-87 
AlPeSR-TN -60-93 

AFOSR-TN-59-1120 

64 

AFOSR-TN-59-1121 

316 

AFOSR-TN -60-94 

AFOSR-TN-59-1125 

502 

AFOSR-TN -60- 95 

AFOSR-TN -59- 1138 

92 

AFOSR-TN -60-99 

AFOSR-TN-59-1142 

67 

AFOSR-TN -60- 103 

AFOSR-TN-59-1149 

396 

AFOSR-TN -60- 106 

AFOSR-TN -59- 1160 

474 

AFOSR-TN -60- 107 

AFOSR-TN-59-U63 

415 

AFOSR-TN-60-110 

AF(3SR-TN-59-U78 

71 

AFOSR-TN-60-112 

AFOSR-TN -59- 1179 

66 

AFOSR-TN-60-115 

AFOSR-TN -59- 1182 

457 

AFOSR-TN  60-118 

AFOSR-TN -59- 1188 

502 

AFOSRtTN-60-124 

AFOSR-TN -59- 1192 

615 

AFOSR-Hn-60-125 

suppl. 


Page 

278 

285 

511 

67 

216 

67 

67 

67 

93 

186 

421 

21 

463 

625 

75 

460 

460 

459 

460 

459 

204 

92 

115 

471 

321 

193 

193 

344 

320 

459 

459 

92 

194 

459 

65 

470 

644 

195 

73 

74 

488 

141 

210 

483 

206 

394 

429 

202 

502 

51 

46 

429 

462 

4S9 

mi 

4n 

456 
436 

m 
in 

*4 

«7 
1S5 
195 
612 
U6 
4M 

«l 

ts 

752 
637 
461 
495 
495 

96 
305 

93 

M 
S«7 

M 
306 
IM 

91 
495 

21 

91 
184 
183 

67 
483 
506 
399 


161 
165 
167 
168 


Number 

AFOSR-TN  60-126 
AFOSR  TN-60-127 
AFOSR-TN -60-134 
AFOSR-TN-60-135 
AFOSR-TN -60- 138 
AFOSR-TN -60- 139 
AFOSR-TN -60- 140 
AFOSR  TN -60- 141 
AFOSR  TN -60- 1 44 
AFOSR-TN -60- 150 
AFOSR-TN -60- 15 1 
AFOSR-TN -60- 152 
AFOSR-TN -60- 157 
AFOSR -TN -60- 
AFOSR-TN-60- 
AFOSR-TN-60- 
AFOSR  TN-60- 
AFOSR-TN-60-172 
AFOSR-TN -60- 182 
AFOSR-TN -60-183 
AFOSR-TN -60- 184 
AFOSR-TN -60- 190 
AFOSR-TN-60-192 
AFOSR-TN -60- 193 
AF06R-TN -60-195 
AFOSR-TN -60- 197 
AFOSR-TN -60- 198 
AFOSR-TN -60- 199 
AFOSR-TN -60- 200 
AFOSR-TN -60- 201 
AFOSR-TN -60- 202 
AFOSR-TN -60- 206 
AFOSR  TN -60-209 
AFOSR-TN -60- 210 
AFOSR-TN -60- 211 
AFOSR-TN -60- 21 2 
AFOSR-TN -60- 213 
AFOSR  TN -60-214 
AFC6R-TN-60-224 
APOSR-TN-60-225 
AFOSR-TN -60- 227 
AFOSR -TN -60- 228 
AFOSR-TN -60- 230 
AFOSR-TN -60- 231 
AFOSR  TN -60- 232 
APOSR-TN-60-234 
AFOSR -TN -60- 235 
APOSR-TN-60-237 
AFOSR-TN -60- 238 
AFOSR-TN -60- 239 
AFOSR-TN -60- 245 
AFOSR-TN -60- 247 
AFOSR-TN -60- 248 
AFOSR-TN -60- 252 
AFOSR-TN -60- 254 
AFOSR-TN -60- 256 
AFOSR-TN -60-257 
AFOSR-TN -60- 254 
AFOSR-TN -60- 770 
AFOSR-TN -60-272 
AFOSR-TN -60- 273 
AFOSR-TN -60-274 
AFOSR-TN -60-276 
AFOSR-TN -60- 277 
AFOSR-TN -60- 278 
AFOSR-TN -60- 279 
AFOSR-TN -60- 280 
AFOSR-TN -60- 281 
AFOSR-TN -60- 285 
AFOSR-TN -60- 287 
AFOSR-TN -60- 
AFOSR-TN-60- 
AFOSR-TN-60-292 
AFOSR-TN -60- 294 
AFOSR-TN -60- 295 
AFOSR-TN -60- 297 
AFOSR-TN -60- 298 
AFOSR-TN -60-301 
AFOSR-TN -60-304 
AFOSR-.TN-60-306 
AFOSR-TN -60- 307 
AFOSR-TN -60-308 
AFOSR-TN -60-309 
AFOSR-TN -60-311 
AFOSR-TN -60-312 
AFOSR-TN -60-313 
AFOSR-TN -60-317 
AFOSR-TN -60- 320 
AFOSR-TN -60-321 
AFOSR-TN -60- 322 
AFOSR-TN -60- 324 
AFOSR-TN -60- 325 
AFOSR-TN -60-326 
AFOSR-TN -60-327 


3-290 
3-291 


P«ge  Number 

399  AFOSR-TN -60-336 

S99  AFOSR-TN -60-337 

577  APOSR-TN-60-338 

•5  AFOSR-TN-60-339 

96  AFOSR-TN -60-342 

511  AFOSR-TN-60-343 

J84  AFOSR-TN -60- 344 

503  AFOSR-TN -60-345 

373  AFOSR-TN -60-346 

71  AFOSR-TN -60- 347 

511  AFOSR-TN-60-349 

497  AFOSR-TN-60-352 

398  AFOSR-TN  60-353 

17  AFOSR-TN -60- 356 

4b3  AFOSR-TN -60- 357 

502  AFOSR-TN -60-358 

90  AFOSR-TN -60- 359 

453  AFOSR-TN -60-365 

394  AFOSR-TN -60-368 

502  AFOSR-TN-60-371 

482  AFOSR-TN -60-372 

753  AFOSR-TN -60- 373 

787  AFOSR-TN -60-375 
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700 

IER-60-242 

GRD-TN-60-496 

9S2 

IER-60-243 

GRD-TN-60-497 

546 

IER-60-249 

GRD-TN -60-606 

674 

IER-60-250 

GRD-TN -60-607 

675 

IER-60-251 

GRD-RN-36 

692 

IER-60-252 

GRQ-TR-60-283 

544 

IER-60-253 

GRD-TR-60-285 

701 

IER-60-255 

GRD-TR-60-293 

696 

IER-60-256 

GRD-TR-69-282 

702 

IER-60-260 

GRD6T-10 

S8S 

lER-60-262 

GRD6T-11,  V.   1 

583 

IER-60-268 

GRDST-U,  V.  2 

S6S 

lER-60-275 

GRDST-U,  V.  3 

582 

IER-60-279 

GRD6T-12 

583 

IER-61-18 

GRF-AS-4 

557 

IER-76-13 

GTEL-TR-60-206,   301.4 

714 

IER-82-6 

CrEL-TR-60-300.7 

782 

IER-82-7 

GWT-R82053013.3 

199 

IER-103-8 

GWU-T-98<a)/59 

51 

IER-109-3 

GWU-T- 101/59 

445 

IER-128-4 

GWU-T- 102/59 

443 

IER-130-1 

GWU-T- 103/59 

307 

IER-131-1 

GWU-T- 108/59 

442 

IER-131-2 

GWU-T- 110/59 

442 

lER-131-3 

HAC-73070-1-F 

» 

IER-131-4 

HAC-73O70-2-Q 

39 

IER-131-5           -» 

HAC-73O70-4-Q 

39 

lER-132-2 

HAC-TM-580 

716 

IER-137-4 

HAC-TM-592 

71* 

IER-150-1 

H^o-as 

249 

IFP-Pub-5 

HiSr^si^s 

288 

IFP-Pub-6 

HSel-9968-2 

288 

lLMINS-3954-58 

HE-150-166 

^ 

IL-R-137 

HE-150-169 

98 

ILU-CES-SR-125 

HE-150-174 

470 

ILU-DCL-85 

HE- 150- 179 

322 

ILU-DCL-87 

HE-150-181 

*1» 

ILU-DCL-88 

HEI-F-297 

207 

lMM-NYU-262 

HEl-M-810 

427 

IPC -1478  paper 

HH-ARD-224 

20 

IRL-UO 

HH-ARD-232 

141 

IRL-123,  p«.  A 

HH-ARD-233 

20 

1RL-I26 

HH-ARD-243 

704 

IRL-129 

HLI-1251-4 

288 

IRL-130 

HO-Serial-5159 

551 

lRL-132 

HR-59-510 

783 

IRL-133 

HSR -RR -59/1 -MK 

141 

IRL-134 

HSR-RR-59/1-MK,  app. 

142 

lRL-136 

HSR-RR  59/1-MK,  app. 

142 

IRM-TR-73 

HSR -RR- 59/6 -MK 

142 

ISMS -228 

HSR-RR-60/2-Gn 

254 

Itek-P-I63 

HT-4 

502 

Uek-P-168 

796 
83 

150 
118 
374 
67» 

sr 

527 
37S 
527 
206 

768 
769 
770 
769 
768 
768 
767 
767 
768 
769 
768 
770 
769 
629 
769 
769 
768 
629 
769 
537 
769 
768 
770 
470 
339 
95 
714 
37 
152 
491 
424 
223 
509 
509 
424 
509 
776 
713 
610 
37 
461 
569 
713 
714 
620 
482 
756 
756 
498 
177 
322 
486 
70 
70 
70 
189 
465 
616 
505 
784 
789 
347 
261 
203 
69 
607 
202 
461 
612 
552 
276 
510 
409 
154 
552 
552 
552 
552 
545 
437 
745 
340 
779 


10 


11 


•1-9 


V.   2 

V.   5 

■  rev. 


Number 

ITL-2»8 

1TL-620CIO-5 

ITT-TM-569 

ITT-TM-576 

jPRC-MR-24 

JHU-1661-30 

JHU-SR-17 

JPC-5V-1 

JPC-PU-38-2 

JPL-M-20-151 

JPLM-20-174 

JPL  M-20-189 

JPL-PR-20-J24 

JPL  PR -20- 339 

JPL-R-20-84 

JPL-R-20-116 

JPL-R-20-119 

ICAC- 173X90-2 

KAMAN/R-239 

KD3C-1 

KDC-1 

KLX-10114 

KLX- 10137 

LAI-58-13 

LAI-58-16.  superseded 

LAI -59-04 

LC-PlC-12-1 

UR-TR-141 

UR-TR-142 

UR-TR-143 

LL-tR-155 

LL-TR-186 

LL-TR-187     ' 

LL-TR-189 

LL-TR-192 

LL-TR-197 

LL-TR-198 

UL-TR-199 

LL-TR-200 

LLP(HLr)-TR- 

LM5D-5126 

LMSD- 48-359 

LMSD-48-381. 

LMSD-48;381, 

LMSD- 48  393. 

LMSD- 48-421 

LMSD- 48 -423 

LMSD  48-432-1 

LMSD- 48-446 

LMSD-48-466 

LMSD- 48 -479 

LMSD- 48 -496 

LMSD-48-497 

LMSD-49-712 

LMSD -49 -729 

LMSD- 49-736 
LMSD-49-741 
LMSD-49-753 
LMSD- 49-756 
LMSD- 49-759 
LMSD -49 -760 
LMSD- 49-762 
LMSD- 49-769 
LMSD- 49-769 
LK(6D-49-781 
LMSD -49 -798 
LMSD-285-061 
LMSD- 285-536 
LMSD- 285-875 
LMSD- 288-003 
LMSD- 288-007 
Lfc6D-288-03« 
LMSD- 288 -047 
LVBD-288-052 
LMSD-288-a67 
LMSD- 288 -070 
LKCD-288-073 
LNCD-288-a79 
LMSD- 288 -109 
LMSD- 288- 134 
LMSD- 288- 139.  v.   1,  pc. 
LMSD- 288- 139.   v.    1.  pi. 
LMSD- 288- 139,  v.  2 
LMSD-288-139,  v.  3 
LMSD- 288- 139.  v.  4 
LMSD- 288-190 
LMSD-288-190.   suppl.    1 
LMSD- 288- 195 
LMSD- 288 -21 2 
LMSD- 288 -242 
LMSD- 288 -250 
LMSD- 288 -274 
LMSD-31 1-695 
LVeD-31 1-696 


Psge 

176 

75 

570 

570 

325 

44 

276 

198 

56 

20 

448 

457 

95 

301 

56 

194 

178 

557 

30 

558 

558 

433 

164 

154 

717 

717 

403 

778 

778 

784 

154 

649 
223 
425 
212 
68 

734 
39 

780 
81 

340 

337 

322 

323 

471 

318 

616 

31S 

471 

324 

290 

2B9 
40 

2B9 

471 

2S9 

471 

349 

471 

37i 

34S 

335 


•1* 
471 
•M 
•M 
471 
32» 
471 
•10 
73» 

30 
•It 

31 
•M 
471 
471 
993 
470 
616 
471 
616 
471 
328 
328 
572 

330 

•07 


471 


Number 

LMSD-418-236 
LMSD- 480-068 
LMSD- 480-817 
LMSD-703-014 
LMSD-703-032 
Lock -LR- 14204 
Lock -LR- 14408 
Lock-NR-40R 
MA-3-facepiece 
>^AB-IS4-M 
WAB-154-M(1) 
C1ASC-59-8 
'^X8on-3074-l 
^ilCC   1023-TR-59 
^C-1023-TR-65 
^EB-ET-1211 
^«;  TR-392-5 
I4ID-461 
b4INS-T-346 
b«L-535 
^L-609 
AL-b5b 
AL  659 
AL-b62 
I4L-665 
4L-668 
ML -669 
ML -676 
ML -694 
ML -697 
ML -707 
I4L-709 
li»L-710 
ML-723     . 
I4L-725 
l(ILCR-32 
MLCR-56 
HLCR-58 
MLM-CF -57-4-34 
HLNYNS-4860-J-4 
MLNYNS-5248-111 
MLNYNS-5745-1 
l(LNYNS-5850-A-2 
IILNYNS-5898-2 
MLNYNS-6159 
HL<UM)-59-l 
ML(UM)-59-3 
ML(UM)-59-184 
MM-206 
HND-E-1718-1 
MPL-5 
HPL-7 
MPL-11 
MR-N-34 
MR-N-182 
MR-N-226 
MR-N-229 
MR -N- 247 
MRC-TSR-49 
MRC-TSR-57 
MRC-TSR-58 
htRl-R-452.  8-57 
NRl-R-523.  29-59 
NRl-R-523.  32-59 
KRl-R-523.  35-59 
MRl-R-526 
KtRl-R-563-57 
^  Rl-R-680-58 
NRl-R-682.  3-58 
h  RI-R-682.6-58 
\  Rl-R-682.  9-50 
MRi-R-682.  12-59 
MRl-R-682.  15-59 
KRI-R-686-58 
NRJ-R-694-58 
VRl-R-739-59 
VRI-R-747-59 
^Rl-R-750-59 
VRI-R-751-59 
MRl-R-763-59 
KlRl-R-772-59 
WRl-R-766-59 
WRl-R-793-59 
MRI-R-795-59 
MRL(MR0)-74 
MRL(OMRO)-69 
MR  MOM  RO)- 70 
MRL(0MR0)-73 
MRL<OMRO)-75 
MRL(OMRO)-76 
Nf<L(OMRO)-77 
K*AR-59-119 
M5D-206-95O-2 
M>EE-59-18 
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471 
749 
765 
674 
278 
57 
331 
630 
623 
622 
175 
40 
129 
543 
301 
616 
437 
626 
41 
41 
42 
574 
155 
503 
347 
503 
790 
291 
502 
574 
641 
573 
573 
790 
128 
128 
128 
158 
602 
154 
177 
452 
488 
488 
407 
407 
258 
161 
765 
42 
155 
42 
6r 
206 
628 
767 
592 
66 
33 
66 
292 
90 
90 

641 

427 

427 

491 

574 

574 

575 

575 

575 
65 

649 
42 

719 

510 

156 

719 

635 

633 

292 

156 

343 
87 

498 

498 

339 

773 

426 
43 

348 
42 


Number 

P.p 

Number  . 

^P 

MSEE-ES- 27-020-05 

428 

NARF-59-24T 

592 

MSEE-ES- 28 -030-05 

428 

NARTS-24 

449 

MSRP-DP-62 

236 

NAVAER-DE-1887 

596 

MSRP-DP-71 

651 

NAVDOCICS-P-321 

2n 

VBRP-DP-72 

•51 

NAVDOCKS-P-322 

417 

MSftP-RR-54 

•05 

NAVDOCKS-TP 

-Ad-7 

32 

MSRP-RR-55 

•05 

NAVDOCKS-TP 

-Pu-3 

173 

MSRP-RR-S6 

•05 

NAVDOCKS-TP 

-Pw-10. 

V.  3    172 

MSRP-RR-57 

505 

NAVDOCKS-TP 

Pw-14 

V.  2    418 

MSRP  RR-58 

•51 

NAVDOCKS-TP 

Pw-31, 

MSRP-RR-59 

235 

NAVDOCKS-TP 

-Pw-31, 

V.  2    560 

MSRP-RR-60 

513 

NAVDOCKS-TP 

•Pw-31. 

V.  3    418 

MST-4000f-70 

303 

NAVDOCKS-TP 

P*-31. 

V.  3    560 

MUP-TR-150 

337 

NAVnOTKS  TP 

Pw-31, 

V.  4    418 

MUP-TR-155 

349 

NAVDOCKS-TP 

Pw-31. 

V.  4    560 

MUP-TR-156 

•m 

NAVEXOS-P-1491 

535 

MUP-TR-164 

4N 

NAVMED-P-5033 

53» 

MUP-TR-165 

404 

NAVORD-416 

302 

MUP-TR-166 

403 

NAVORD-1299 

170 

MUP-TR-174 

•41 

NAVORD-4420 

576 

MUP-TR-175 

331 

NAVORD-4636 

780 

MUP-TR-177 

347 

NAVORD-4952 

405  i 

MUP-TR-179 

347 

NAVORD-4953 

315 

MUP  TR-181 

7»4 

NAVORD-5009 

334 

MUP-TR-183 

764 

NAVORD-503')' 

4» 

MUP-TR-186 

789 

NAVORD-5275 

438 

MUP-TR-187 

790 

rSAVORD-5418 

169 

MUP-TR-188 

764 

NAVORD-5622 

43i 

MW-29 

404 

NAVORD-5688 

171 

MW-30 

23 

NAVORD-5767 

597 

MW-31 

545 

NAVORD-5779 

s« 

NAIX:-AI-5958 

675 

NAVORD-5840 

4n 

NADC-AI-5990(TN) 

372 

NAVORD-5865 

a 

NADC-AW-N5914 

772 

NAVORD-5868 

NADC-ED-5828 

279 

NAVORD-5873 

•1 

NADC-EL-54151 

312 

NAVORD-5970 

511 

NADC-EL-5712 

S61 

NAVORD-6023 

SM 

NADC-EL-5988 

718 

NAVORD-6042 

643 

NAnC-EL-53112 

583 

NAVORD-6094 

453 

NADC-EL-L5457.   rev. 

A      708 

NAVORD-6100 

451 

NADC-EL-L5502 

561 

NAVORD-6110 

617 

NAOC-EL-L5941 

554 

NAVORD-61.56 

430 

NADC-EL-N56a5 

418 

NAVORD-6168 

••1 

NADC-MA-5706 

123 

NAVORD-6183 

471 

NADC-MA-5910 

383 

NAVDRD-6184 

S76 

NADC-MA-5914 

412 

NAVORD-6190 

ISS 

NADC-MA-5919 

123 

NAVORD-6204 

S8S 

NADC-MA-5920 

676 

NAVORD-6210 

•3 

NADC-MA-6003 

533 

NAVORD-6211 

437 

NADC-MA-6004 

387 

NAVORD-6241 

313 

NADC-MA-6006 

251 

NAVORD-6246 

It 

NADC-MA-6008 

123 

NAVORD-6251 

437 

NADC-MA-6010 

127 

NAVDRD-6255 

63 

NADC-MA-6015 

682 

NAVORD-6263 

499 

N  ADC -MA -6024 

689 

NAVORD-6280 

428 

NADC-MA-L6001 

435 

NAVORD-6285 

63 

NAMC-ACEL-286 

140 

NAVORD-6292 

SS7 

NAMC-ACEL-324 

118 

NAVORD-6408 

43a 

NAMC-ACEL-329 

118 

NAVORD-6420 

290 

NAMC-ACEL-404 

535 

NAVORD-6433 

.      210 

NAMC-ACEL-420 

708 

NAVORD-6439 

449 

NAMC-AEL-1282 

448 

NAVORD-6445  ^ 

301 

NAMC-AEL-1487 

173 

NAVDRD-6464 

404 

NAMC-AML-AE-1023 

174 

NAVORD-6465 

553 

NAMC-AML-AE-1083 

593 

NAVORD-6466 

•90 

NAMC-AML-AE-10e9 

180 

NAVORD-6484 

307 

NAMC-AML-AE-1098 

759 

NAVORD-6526 

490 

NAMC-AML-AE   1105 

736 

NAVORD-6542.   pt.    1 

512 

NAMC-AML-AE-42173, 

NAVORD-6545 

506 

pc.    1 

598 

NAVORD-6554 

739 

NAMC  ASL-DE-244,  pt 

1    411 

NAVORD-6561 

414 

NAMTC-GSR-11 

439 

NAVORD-6578 

353 

NAMTC-TR-10 

589 

NAVDRD-6580 

475 

NAMli;-TR-23 

430 

NAVORD-6581 

4I» 

NAMIi;-TR-32 

415 

NAVORD-6589 

407 

NAMlt:-TR-40 

439 

NAVORD-6606 

475 

NAMTC-TR-45 

414 

NAVORD-6612 

49* 

NAMTC-TR-50 

705 

NAVORD-6614 

401 

NAMlXJ-TR-51 

558 

NAVDRD-6638 

SM 

NAMIiC-TR-59 

415 

NAVORD-6691 

90 

NAWltJ-TR-60 

439 

NAVORD-6702 

•3 

NAMTC-TR-61 

414 

NAVORD-6728 

78 

NAMTC-TR-62 

414 

NAVORD-6749 

906 

NAMTC-TR-65 

705 

NAVORD-6761 

587 

NAMIX;-TR-69 

705 

NAVORD-6826 

987 

NAMTC-TR-71 

414 

NAVORD-6835 

773 

NAMH;-TR-72 

414 

NAVORD-6874 

608 

NAMTC-TR-74 

415 

NAVORD-6883 

588 

NAMTC-TR-78 

414 

NAVORD-6953,  pc.    1 

447 

NAMTC-TR-88     . 

414 

NAVORD-6953.  pi.  2 

446 

NAREC 

589 

NAVORD-7006 

475 

NARF-58-30T 

206 

NAVORD-7010 

465 

NARP-59-11T 

767 

NAVORD-7018 

171 

NARF-59-20T 

628 

NAVORD-7019 

438 

Number 


P«gc 


Number 


12 


mg 


NAVORD-7021 

405 

NAVORD-7024 

197 

NAVORD-7027 

188 

NAVORD-7033 

307 

NAVORD-7038 

169 

NAVORD-7040 

275 

NAVORD-7041 

638 

NAVORD-7048 

351 

NAVORD-OD-5797 

313 

NAVORD-OD-7574 

.  pt.   1 

and  2 

307 

NAVORD-OD-9376 

599 

NAVORD-OD- 10362 

329 

NAVORD-OS- 10325- 10326 

158 

NAVSANDA-230 

707 

NAVSHIPS  92913 

425 

NAVSHlPS-900,   510 

161 

NAVTRADEVCEN 

74-1 

676 

NAVTRADEVCEN 

78-2 

528 

NAVTRADEVCEN 

294-2 

36 

NAVIRADEVCEN 

297-1 

676 

NAVTRADEVCEN 

316-1 

10 

NAVTRADEVCEN 

330-1 

715 

NAVTRADEVCEN 

330-1-1 

715 

NAVTRADEVCEN 

330-1-2 

715 

NAVTRADEVCEN 

330-1-3 

716 

NAVTRADEVCEN 

330-1-4 

716 

NAVTRADEVCEN 

348-1 

282 

NAVTRADEVCEN 

364-1 

677 

NAVTRADEVCEN 

373-1 

529 

NAVTRADEVCEN 

507-1 

528 

NAVTRADEVCEN 

507-2 

677 

NAVTRADEVCEN 

1628-5 

29 

NAVTRADEVCEN 

1628-7 

526 

NAVTRADEVCEN 

1628-8 

526 

NAVTRADEVCEN 

1628  9 

526 

NAVTRADEVCEN 

1628-10 

536 

NAVTRADEVCEN 

1908-00-3  117 

NAVTRADEVCEN 

1939-0-4 

531 

NAVWEPS-5953 

729 

NAVWEPS-5981 

225 

NAVWEPS-5988 

158 

NAVWEPS-5996 

650 

NAVWEPS-7050 

524 

NAVWEPS-7069 

593 

NAVWEPS-7084 

588 

NBS-6286 

576 

NBS-TN-18-2 

224 

NBS-TN-42 

13 

NBS-TN-43 

96 

NBS-TN-45 

43 

NBS-TN-46 

50 

NBS-TN-47 

158 

NBS-TN-48 

96 

NBS-TN-49 

211 

NBS-TN-50 

172 

NBS-TN-51 

79 

NBS-TN-52 

224 

NBS-TN-53 

224 

NBSTN-54 

172 

NBS-TN-55 

624 

NBS-TN-56 

335 

NBS-TN-57 

292 

NBS-TN-58 

349 

NBS-TN-60 

649 

NBS-TN-61 

649 

NBS-TN-62 

542 

NBS  TN-63 

627 

NBS-TN-66 

796 

NBS-TN-68 

!& 

NBS-TN-69 

NBS-TN-71 

630 

Niri-L-P-305 

311 

NBTL-Te«f-P-336 

61 

NCEL-C-002 

590 

NCEL-C-003 

745 

NCEL-R-020 

180 

NCEL-R-036 

732 

NCEL-R-041 

597 

NCEL-R-044 

560 

NCEL-R-047 

446 

NCEL-R-048 

603 

NCEL-R-060 

405 

NCEL-R-062 

158 

NCEL-R-067 

591 

NCEL-R-068 

737 

NCEL-R-069 

418 

NCEL-R-070 

635 

NCEL-R-072 

442 

NCEL-R-073 

146 

NCEL-R-074 

598 

NCEL-R-075 

560 

NCEL-R-076 

560 

NCEL-R-078 

172 
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NCEL-R-079 

554 

NCEL-R-082 

597 

NCEL-R-OeS 

765 

NCEL-R-064 

630 

NDA-2111-3,  V. 

A 

79 

NDA-2111-3.  V. 

B 

484 

NDA-21U-3.  V. 

C 

486 

NDRC -6.  1-2128 

292 

NDRC-APP-STR. 

V.    1 

116 

NDRC-APP-STR 

V.  2 

6 

NDRE-29 

796 

NEDU-1-61 

683 

NEDU-2-60 

384 

NEDU-3-60 

683 

NEL-409 

338 

NEL-730 

492 

NEL-795 

795 

NEL-858 

796 

NEL-883 

210 

NEL-904 

428 

NEPA-309-IHR-14. 

superseded 

61 

NEPA-425 

538 

NEPA-463-1HR-E14 

61 

NEPA-875-EMR- 

42 

61 

NEPA-1059-ARW 

-18 

59 

NEPA-1769,  app 

C 

486 

NEPA-1799 

595 

NEPA-1803 

78 

NEPA-1829 

486 

NM-001- 110-300 

,  R-3 

123 

NM-002-014.0e. 

10 

117 

NM-11-01-11,  Sub-1,  R-13     257 

NM-17-01-11,   R 

-48 

589 

NM-17-01-13-1 

535 

NML-Ref-58-2 

139 

NMRL-275 

117 

NNSY-C-380,   R- 

5387 

76 

NOL-Aerody-RR 

-35 

617 

NOL-BRR-U 

437 

NOLC-390 

780 

NOLO -452 

729 

NOLC-473 

511 

NOLC-487 

225 

NOLC-494 

158 

NOLC-503 

650 

NOLC-TM-64-104 

437 

NOTS-369 

170 

NOTS-1274 

405 

NOTS-1275 

315 

NOTS-1384 

438 

NOTS-1492 

438 

NOTS-1677 

169 

NOTS-1838 

438 

NOTS-1935 

490 

NOTS-1937.  pc. 

I 

261 

NOTS-1938 

50 

NOTS-1988 

363 

NOTS-1993 

588 

NOTS-2002 

61 

NOTS-2040 

524 

NOTS-2105 

438 

NOTS-2118 

298 

NOTS-TA-6 

799 

NOTS-TB-1 

438 

NOTS-TM-377 

198 

NOTS-TM-1113 

315 

NOTS-TP-2139 

210 

NOTS-TP  2146 

449 

NOTS-TP-2153 

301 

NOTS-TP-2184 

404 

NOTS-TP-2185 

553 

NOTS-TP-2186 

650 

NOTS-TP- 2203 

170 

NOTS-TT-2217 

438 

NOTS-TP-2240 

512 

NO're-TP-2243 

506 

NOTS-TP-2254 

729 

NOTS-TP-2279 

414 

NOTS-TP- 2298 

532 

NOTS-1T-2303 

263 

NOTS-TP-2307 

729 

NOTS-TP-230e 

475 

NOTS-TP-2309 

489 

NO-re-TP-2321 

407 

NOTS-TP- 2346 

475 

NO're-TP-2355 

438 

NOTi,-TP-2357 

401 

NOTS-TP-2360 

475 

NOTS-TP-2365 

465 

NOTS-TP-2382 

438 

NOTS-TP-2383 

43 

NOTS-TP- 2387 

405 

NOTS-TP-2390 

197 

Number 

NOTS-TP- 2394 

NOTS-TP-2421 

NOTS-TP- 2427 

NOTS-TP- 2429 

NOTS-TP- 2430 

NOTS-TP- 2432 

NOTS-TP- 2440 

NOTS-TP -2443 

NOTS-TP- 2449 

NOTS-TP- 2474 

NOTS-TP- 2495 

NOTS-TP- 2831 

NP-7207 

NPGS-TR-17 

NPP-TR-106 

NRCC-LR-258 

NRCC-LR-369 

NRCC-LR-270 

NRCC-LR-271 

NRCC-LR-272 

NRCC-LR-273 

NRCC-LR-276 

NROC-LR-277 

NRCC-LR-279 

NRCC-LR-281 

NRCC-Ml-820 

NRCC-MK-4 

NRCC-MS-101 

NRL-4694 

NRL-5159 

NRL-5198 

NRL-5380 

NRL-5408 

NRL-5425 

NRL-5432 

NRL-5440 

NRL-5446 

NRL-5449 

NRL-5450 

NRL-5451 

NRL-5453 

NRL-5454 

NRL-5455 

NRL-5457 

NRL-5458 

NRL-5459 

NRL-5460 

NRL-5462 

NRL-5464 

NRL-5465 

NRL-5466 

NRL-5467 

NRL-5468 

NRL-5471 

NRL-5472 

NRL-5473 

NRL-5474 

NRL-5475 

NRL-5477 

NRL-5478 

NRL-5479 

NRL-5480 

NRL-5481 

NRL-5483 

NRL-5485 

NRL-5486 

NRL-5488 

NRL-5490 

NRL-5492 

NRL-5494 

NRL-5495 

NRL-5497 

NRL-5502 

NRL-5503 

NRL-5504 

NRL-550S 

NRL-5507 

NRL-5512 

NRL-5518 

NRL-5525 

NRL-5528 

NRL-MR-1037 

NRL-MR-1089 

NSF-G-4175 

NSF-G-4951.  TR-2 

NSF-G-4951,  TR-3 

NSF-G-4951,  TR-4 

NSP-G-4951.  TR-5 

NSP-C-5250 

NSF-C-5964 

NSF-G-5964 

NSF-G-6356,  TR-2 

NSF-G-6385 

NSF-G-8987 


Page 

188 
307 
1*» 
275 
638 
799 
351 
524 
438 
593 
588 
171 
308 
589 
178 
279 
143 
279 
279 
905 
312 
471 
414 
•17 
704 
275 
438 
330 
730 
322 
308 
4S1 
307 
351 
90 
83 
87 
IS 
177 
70 


347 

449 

330 

88 


335 
145 
901 

•31 
212 
367 
5M 
993 
740 

4n 

134 
357 
4« 
3U 
478 
333 
524 
612 
576 
533 
580 
576 
•81 
719 
906 
451 
719 
•08 
759 
509 
742 
770 
770 
491 
730 
199 
381 
381 
9 
381 
465 
116 
372 
22 
27 
360 


Number 

NSF-G-9929 

NSF-G-10338 

NSF-G- 10338 

NSF-G-Y/6.  14/120.  FR 

NSF-G-Y/10.  20/249 

NSF-G-Y/22. 7/328,  TR-1 

NSL-373 

NSL-379 

NSL-388 


NSL-416 

NSL-418 

NSL-419 

NSRDF-37 

NSRDF-44 

NSRDF-ER-2.  5064 

NT-002-024<CR53-89) 

NT-003-017(J) 

NTME-222-45 

NTME-312-45 

NTME-526-45 

NWL-1685 

NWL-1700 

NWL-1704 

NWL-170e 

NWL-1710 

NWL-1712 

NWL-1714 

NWL-T- 22/58 

NWP-1686 

NWPW-T-4-60 

NWPW-T-8-60 

NWPW-T-30-58 

NYU-TR-400-2 

NYU-TR-400-7 

NYU-TR-400-8 

NYU-TR-400-9 

NYU-TR-400-10 

NYU-TR-400-11 

OCDM-UCAL-2-2-58 

OMCC-9031-KFRR-1 

OORR-006:i-C 

OORR-006:2-C 

OORR-006.3-C 

OORR-007:4-C 

OORR-60-1 

OORR-84:3 

OORR-347:6 

OORR-350:15-C 

OORR-407;55 

OORR-442:8-P 

OORR-542:3-C 

OORR-76l:4 

OORR-761:10-P 

OORR-786-... 

OORR-834:42-C 

OORR-834:43-C 

OORR-887:4-C 

OORR-906:14-M«t 

OORR-1010:3 

OORR   1156:11 

OORR-ll66:52-M 

OORR-1230:3 

OORR-1271:l6-M 

OORR- 1323: 18 -M 

OORR-1336:4 

OORR- 1350: 16-C 

OORR-1406:4-M 

OORR-1406:8 

OORR-1423:l 

OORR-1482:4 

OORR-l503:2 

OORR -1506:6 

OORR-1506:8-P 

OORR-1571... 

OORR-1591:1-E 

OORR- 1597: 14-M 

OORR-1597:15-M 

00RR-1597:16 

OORR- 1597: 17-M 

OORR-1607:6-C 

OORR-1626:9 

OORR-1665:3-Met 

OORR-l692:2-Met 

OORR-1715-... 

OORR-l7l5:32-M 

OORR-17l5:34 

OORR-1715:35 

OORR- 1747: 2-M 

OORR-1815:ll-C 

OORR-1840:5- 

OORR-1840:14- 


195 
439 
•17 

82 
.741 
146 
304 
146 
443 
443 
443 

31 
458 
148 

sm 

741 
915 
790 
•34 
•U 
40 


4M 


S77 
721 
730 
308 
393 
493 


••a 


ir 

•09 

798 
747 


4-M    \^ 
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Number 

Page 

Number 

P«IP^ 

■^         Number 

I 

Psge 

Number           ) 

> 

tstt 

OORR- 1844:3.  pc.   1 

345 

A-TN-42 

167 

PB  137  987 

'        33 

PB  145  518 

166 

OORR- 1844:3.  pi.  2 

345 

A-TN-43 

32 

PB   137  996 

121 

PB   145  519 

88 

OORR-1845:l 

344 

A-TN-44  ^=^ 

288 

PB  138  003 

«4 

PB  145  522 

333 

OORR- 1892: 2-E 

612 

A-TN-45 

167 

PB  138  056 

t      73- 

PB   145  647 

21 

OORR-18'»5:l-C 

18 

A-TN-51 

598 

PB  138  058 

'     146 

PB   145  648 

20 

OORR- 1898:10-0 

507 

A-TR-1740,  rev.  1 

51 

PB  138  073 

312 

PB   145  700 

10 

OORR -1898:11-0 

794 

A-TR-2254 

166 

PB  138  076 

»4 

PB   145  701 

S8 

OORR -1 920:1 -Met 

76 

A-TR-2477 

730 

PB  138  084 

IM 

PB   145  703 

S7 

OORR-l939:2-Me( 

477 

A-TR   2481 

730 

PB  138  085 

•       71 

PB   145  705 

13 

OORR-19ei:5-P 

778 

A-TR-2645 

436 

PB  138  117 

a 

PB   145  706 

25 

OORR -2001:... 

713 

A-TR -2673 

132 

PB  138  123 

S4 

PB   145  707 

80 

OORR-2001:3-E 

713 

A-TR -2674 

166 

PB  138  131 

319 

PB   145  711 

SI 

OORR-2001:4-E 

713 

A-TR-2675 

50 

PB  138  132 

m 

PB  145  712 

19 

OORR   2028:3-E 

464 

k\-TR-2676 

18 

PB  138  139 

St7 

PB   145  714 

75 

OORR   2060: 4 -Met 

758 

A-TR  2677 

167 

PB  138  142 

« 

PB  145  715 

64 

OORR   2060: 5 -Met 

748 

A-TR-2678 

145 

PB  138  143 

M 

PB  145  716 

132 

OORR-2l25:4-M 

51 

A-TR-2679 

166 

PB  138  160 

sto 

PB  145  717 

SS 

OORR-2l25:9-M 

730 

A-TR-2682 

130 

PB  138  173 

S2 

PB  145  718 

492 

OORR- 2207:7 -E 

713 

k\-TR-2687 

130 

PB  138  206 

SSI 

PB  145  719 

124 

OORR-2r5:l-E 

486 

A  TR-2691 

440 

PB  138  209 

344 

PB  145  720 

257 

OORR- 2497: 1-C 

392 

A-TR-2693 

440 

PB  138  210 

344 

PB   145  721 

315 

OORR- 2543: 2-P 

771 

*-TR-2695 

590 

PB  138  211                    / 
PB  138  212                    ^ 

425 

i;    145  724 

76 

ORD-M60e   12 

434 

itOff-RDR-1 

>98 

42S 

PB   145  725 

S7 

ORl-TP-6 

137 

itO«-RDR-2 

98 

PB  138  234 

IS 

PB   145  726 

70 

OSDRE-Bull-27 

730 

itOff-RDR-4 

96 

PB  138  247 

1S4 

PB  145  727 

87 

OSRD-5246 

377 

itOff-RDR-5 

96 

PB  138  248 

PB  145  728 

49 

OSRD-6420 

292 

itO«-RDR-6 

98 

PB  138  251 

Slf 

PB   145  729 

69 

C6URF-301-3 

147 

itOff-RDR-7 

96 

PB  138  252 

319 

PB  145  731 

33 

OSURF-479 

687 

itOff-RDR-8 

96 

PB  138  261 

2M 

PB  145  732 

as 

OSURF-662-23 

147 

P 

itOff-RDR   10 

98 

PB  138  264 

264 

PB  145  733 

91 

OSURF-662-26 

147 

P 

J  88  499,   superseded 

84 

PB  138  265 

IM 

PB   145  734 

85 

OSURP -662-28 

148 

P 

J  88  499.   superseded 

84 

PB  138  267 

178 

PB  145  735 

40 

OSURP -662-33 

774 

F 

i  88  499.   superseded 

84 

PB  138  268 

313 

PB  145  737 

S     . 

OSURF-691-3 

647 

P 

1  88  499,  superseded 

84 

PB  138  271 

178 

PB  145  738 

94 

OSURF-712 

774 

P 

>  111  202  rep. 

84 

PB  138  273 

atb 

PB  145  739 

73 

aSURF-812-2 

186 

P 

1   1 1 1  207  rep. 

84 

PB  138  275 

m 

PB   145  740 

73 

aSURF-827-7 

794 

P 

1  111  208  rep. 

84 

PB  138  282 

182 

PB   145  741 

67 

OSURF-835 

577 

P 

1  111  209  rep. 

84 

PB  138  283 

139 

PB  145  742 

64 

OSURF-973-1 

551 

P 

1  116  199.  superseded 

84 

'PB  138  285 

S4 

PB   145  743 

65 

aSURF-1073-3 

634 

P 

1  132  840 

222 

PB  138  320 

39 

PB   145  744 

65 

OSURF-RO-12 

372 

P 

1  136  240 

69 

PB  138  325 

S6 

■     PB  145  745 

17 

aSWRDPR-35 

146 

P 

1   137  412 

273 

PB  138  611 

79 

PB   145  746 

87 

OSW-RDPR-36 

279 

P 

1   137  414 

159 

PB  138  896 

83 

PB   145  747 

21 

OSW-RDI'R-37 

160 

P 

1   137  421 

154 

PB  139  042-S-l 

334 

PB   145  748 

,     *f 

CSW-RDPR-38 

417 

P 

1   137  438 

96 

PB  139  064 

«9 

PB   145  749 

.   2* 

OSW-RUPR-39 

145 

P 

(  137  439 

150 

PB  139  075 

22 

PB  145  750 

71 

aSW-RDPR-40 

280 

P 

1  137  440 

156 

PB  139  135 

32 

PB  145  751 

5 

OSW-RDPR-41 

559 

P 

1   137  441 

156 

PB  139  229 

S6 

PB  145  752 

49 

OSW-Spec-195 

706 

P 

1   137  442 

149 

PB  139  272 

n 

PB  145  753 

89 

OTAC-33 

446 

P 

1  137  443 

284 

PB  139  313 

71 

PB  145  754 

79 

OTAC-54 

175 

P 

1   137  444 

149 

PB  139-347 

79 

PB  145  755 

28 

OTAC-56 

175 

P 

1   137  445                  - 

I   137  511                '' 

154 

PB  139  772 

76 

PB   145  756 

10 

OTAC-RR-5 

735       , 

P 

24 

PB  139  773 

88 

PB  145  757 

36 

OTAC-RR-7 

58 

P 

1  137  536 

80 

PB  139  774 

SI 

PB   145  758 

69 

OTAC-RR  8 

58 

P 

I  137  555 

162 

-      PB  139  775 

74 

PB   145  759 

43 

OTAC-RR-9 

596 

P 

I  137  560 

137 

PB  139  776 

S2 

PB"  145  760 

73 

OTAC-RR   11 

596 

P 

1   137  561 

.306 

PB  139  778 

7 

PB  145  761 

66 

OTAC-RR- 12 

763 

P 

1  137  569 

292 

PB  139  779 

6 

PB  145  766 

42 

OTAC-RR -18 

596 

P 

1  137  647 

342 

PB  139  780 

118 

PB  145  767 

37 

CTAC-RR-23 

455 

P 

1  137  653 

39 

PB  139  781 

209 

PB  145  769     ■' 

64 

OTAC-RR -24 

461 

P 

1  137  660 

215 

PB  139  783 

88 

PB  145  770 

67 

OTS-CrR-300,  suppl. 

177 

P 

i  137  662- 

342 

PB  139  786 

43 

PB   145  771 

66 

OTS-CTR-324-331.  suppl. 

175 

P 

i  137  679 

503 

PB  139  787 

51 

PB   145  772 

93 

OTS-CrR-357.  suppl. 

172 

P 

;  137  685 

139 

PB  139  788 

43 

PB   145  773 

75 

OTS-SB-400 

180 

P 

1  137  691 

130 

PB  139  789 

SI 

PB   145  774 

65 

OTS-SB-401 

203 

P 

i   137  719 

188 

PB  139  790 

199 

PB   145  775 

73 

OTS-SB-402 

175 

P 

137  721 

86 

PB  139  791 

43 

PB   145  776 

67 

OTS-SB,-403 

172 

P 

137  727 

199 

PB  142  894 

118 

PB  145  777 

31 

OTS-SB-404 

129 

P 

137  782 

179 

PB  143  941 

90 

PB   145  779 

46 

OTS-SB-405 

159 

P 

137  798 

161 

PB  144  112 

82 

PB   145  780 

45 

OTS-SB-406 

177 

P 

137  804 

121 

PB  144  190.  superseded 

333 

PB  145  781 

67 

ai'S-SB-407 

186 

PI 

137  809 

44 

PB   144  476 

83 

PB  145  782 

86 

ai'S-SB-408 

ISl 

PI 

137  819 

180 

PB   144  526 

78 

PB  145  783 

86 

OTS-SB-409 

476 

PI 

137  829 

323 

PB   144  527 

132 

PB   145  784 

70 

OTS-SB-410 

174 

P 

137  835 

137 

PB   144  633 

SO 

PB   145  785 

12 

OTS-SB-411 

306 

PI 

137  836 

47 

PB  144  634 

166 

PB   145  786 

41 

OTS  SB-412 

40 

PI 

137  849 

136 

PB  144  636 

496 

PB  145  787 

9 

OTS-SB-413 

321 

PI 

137  867 

199 

PB   144  637 

292 

PB  145  788 

74 

OTS-SB-414 

47S 

P 

137  868 

38 

PB  144  638 

347 

■PB  145  789  . 

4» 

OTS-SB-415 

4178 

P 

137  869 

38 

PB  144  639 

320 

PB   145  791 

tl 

OTS-SB-416 

273 

P 

137  902 

214 

PB   144  827 

18 

PB   145  793 

52 

OTS-SB-417 

446 

•      P 

137  907 

38 

PB   144  828 

167 

PB   145  794 

81 

OTS-SB-418 

371 

P 

137  908 

38 

PB   144  829 

167 

PB  145  795                 >t             22 

OTS-SB-419 

417 

P 

137  912 

42 

PB  144  830 

32 

PB  145  796 

27 

OTS-SB-420 

6S 

P 

137  915 

173 

PB  145  058 

209 

PB   145  797 

69 

OTS-SB-427 

774 

P! 

137  921 

226 

PB   145  241 

49 

PB   145  800 

30 

PiB-541 

44 

PI 

137  945 

7 

PB   145  242 

301 

PB   145  801 

•9 

PiB-602 

722 

P 

137  956 

131 

PB   145  243 

145 

PB   145  802 

46 

PA-FR:  5-60 

436 

P 

137  959 

210 

PB  145  244 

631 

PB  145  803            * 

34 

PA-TM-127A53 

1*7 

P 

137  960 

124 

PB   145  249 

621 

PB   145  804     . 

30 

PA-TN-18 

17« 

PI 

137  961 

189 

PB  145  350 

212 

PB  145  805 

44 

PA-:TN-38 

SO 

Pt 

137  978 

138 

PB   145  397 

264 

PB   145  806 

33 

PA-TN-39 

49 

PI 

137  981 

120 

PB  145  510 

130 

PB   145  807 

33 

PA-TN-41 

130 

PI 

137  986 

.33 

PB  145  517 

130 

PB  145  808 

42 

• 

14 

• 

Number 


PB 

45  809 

PB 

45  810 

PB 

45  811 

PB 

45  812 

PB 

45  813 

PB 

45  814 

PB 

45  815 

I'B 

45  816 

PB 

45  817 

PS 

45  819 

PB 

45  821 

PB 

45  822 

PB 

45  823 

PB 

45  824 

PB 

45  825 

PB 

45  826 

PB 

45  827 

PB 

45  828 

PB 

45  829 

PB 

45  830 

PB 

45  831 

PB 

45  832 

PB 

45  833 

PB 

45  834 

PB 

45  835 

PB 

45  836 

PB 

45  837 

PB 

45  838 

PB 

45  839 

PB 

45  840 

PB 

45  84! 

PB  J 

45  842 

PB 

45  843 

PB 

45  844 

PB 

45  846 

PB 

45  847 

PB 

45  848 

PB 

45  849 

PB 

45  850 

PB 

45  851 

PB 

45  852 

PB 

45  853 

PB 

45  854 

PB 

45  855 

PB 

45  857 

PB 

45  858 

PB 

45  859 

PB 

45  860 

PB 

45  861 

PB 

45  862 

PB 

45  863 

PB 

45  864 

PB 

45  865 

PB 

45  866 

PB 

45  867 

PB 

45  868 

PB 

45  869 

PB 

45  870 

PB 

45  871 

PB 

145  872 

PB 

45  873 

PB 

45  874 

PB 

45  875 

PB 

45  876 

PB 

45  877 

PB 

45  878 

PB 

45  879 

PB 

45  880 

PB 

45  881 

PB 

45  882 

PB 

45  883 

PB 

45  884 

PB 

45  885 

PB 

45  886 

PB 

45  888 

PB 

45  889 

PB 

45  890 

PB 

45  892 

PB 

45  893 

PB 

45  894 

PB 

45  895 

PB 

45  896 

PB 

45  897 

PB 

45  898 

PB 

45  899 

PB 

45  900 

PB 

45  901 

PB 

45  902 

PB 

45  903 

PB 

45  904 

PB 

45  905 

PB 

45  906 

PB 

45  907 

PB 

45  906 

Psge 


Number 


42 

PB 

45  909 

92 

PB 

45  910 

91 

PB 

45  916 

87 

PB 

45  917 

82 

PB 

45  925 

58 

PB 

45  926 

38 

PB 

45  927 

37 
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PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 


147  466 
147  467 
147  468 
147  469 
147  470 
147  471 
147  472 
147  473 
147  474 
147  475 
147  476 
147  477 
147  478 
147  479 
147  480 
147  481 
147  482 
147  483 
147  459 
147  460 
147  461 
147  462 
147  463 
147  464 
147  465 
147  484 
147  485 
147  487 
147  488 
147  489 
147  490 
147  491 
147  492 
147  493 
147  495 
147  496 
147  497 
147  499 
147  500 
147  501 
147  502 
147  503 
147  504 
147  505 
147  506 
147  507 
147  508 
147  509 
147  510 
147  512 
147  513 
147  514 
147  515 
147  516 
147  517 
147  518 
147  519 
147  520 
147  521 
147  522 
147  523 
147  524 
147  525 
147  526 
147  527 
147  537 
147  538 
147  539 
147  540 
147  541 
147  544 
147  545 
147  548 
147  549 
147  550 
147  552 
147  557 
147  560 
147  562 
147  563 
147  564 
147  565 
147  566 
147  567 
147  568 
147  569 
147  570 
147  571 
147  572 
147  573 
147  574 
147  575 
147  577 
147  576 


300 

PB  147  579 

1  300 

PB  147  580 

«   »*• 

PB  147  581 

'  301 

PB  147  582 

160 

PB  147  585 

301 

PB  147  586 

MO 

PB  147  587 

300 

PB  147  590 

900 

PB  147  591 

301 

PB  147  592 

300 

PB  147  593 

160 

PB  147  594 

300 

PB  147  595 

167 

PB  147  596 

900 

PB  147  597 

900 

PB   147  598 

194 

PB  147  599 

199 

PB  147  600 

299 

PB  147  601 

21* 

PB  147  602 

2W 

PB  147  604 

215 

PB  147  605 

148 

PB  147  606 

317 

PB   147  607 

361 

PB  147  608 

399 

PB   147  609 

166 

PB   147  610 

332 

PB  147  611 

269 

PB  147  612 

367 

PB  147  613 

201 

PB  147  614 

391 

PB  147  615 

146 

PB  147  616 

279 

PB  147  617 

134 

PB  147  618 

365 

PB   147  619 

919 

PB  147  620 

267 

PB  147  622 

942 

PB  147  625 

329 

PB  147  626 

337 

PB  147  627 

324 

PB  147  628 

279 

PB  147  629 

337 

PB  147  631 

327 

PB  147  633 

71* 

PB  147  634 

147 

PB   147  635 

330 

PB  147  636 

338 

PB  147  637 

235 

PB  147  639 

336 

PB  147  640 

990 

PB   147  641 

944 

PB   147  644 

919 

PB   147  645 

104 

PB  147  647 

919 

PB  147  648 

905 

PB  147  649 

209 

PB  147  751 

209 

PB  147  652 

993 

PB  147  653 

340 

PB  147  654 

179 

PB   147  655 

919 

PB  147  656 

909 

PB  147  657 

210 

PB  147  658 

279 

PB  147  659 

431 

PB  147  660 

709 

PB  147  663 

902 

PB  147  664 

799 

PB  147  665 

341 

PB  147  666 

367 

PB  147  667 

275 

PB  147  668 

9M 

PB   147  669 

149 

PB   147  670 

923 

PB   147  671 

279 

PB  147  672 

919 

PB  147  673 

192 

PB  147  674 

762 

PB   147  675 

944 

PB  147  676 

97* 

PB  147  677 

•n 

PB  147  678 

*17 

PB  147  679 

900 

PB  147  680 

997 

PB  147  681 

97* 

PB  147  682 

796 

PB  147  683 

795 

PB  147  684 

994 

PB  147  685 

918 

PB  147  686 

717 

PB  147  688 

koo 

PB  147  689 

619 

PB   147  690 

Number 


217 
142 

175 

191 

123 

189 

734 

1*5 

141 

336 

300 

166 

290 

206 

341 

341 

117 

321 

337 

158 

588 

588 

718 

718 

650 

569 

763 

611 

719 

684 

690 

580 

644 

641 

675 

626 

791 

698 

305 

310 

279 

258 

147 

258 

711 

322 

257 

348 

293 

346 

444 

431 

322 

346 

276 

276 

284 

776 

418 

418 

418 

417 

280 

259 

270 

340 

367 

294 

250 

340 

337 

322 

323 

318 

318 

324 

290 

289 

289 

289 

249 

276 

343 

335 

301 

329 

338 

260 

320 

218 

286 

253 

305 

351 


PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 

PB 


147  691 
147  692 
147  693 
147  694 
147  695 
147  6% 
147  697 
147  698 
147  699 
147  700 
147  701 
147  702 
147  703 
147  704 
147  705 
147  706 
147  707 
147  708 
147  709 
147  710 
147  711 
147  712 
147  713 
147  714 
147  715 
147  716 
147  718 
147  719 
147  720 
147  721 
147  722 
147  723 
147  724 
147  725 
147  726 
147  727 
147  728 
147  730 
147  731 
147  732 
147  733 
147  734 
147  735 
147  736 
147  737 
147  738 
147  739 
147  740 
147  741 
147  742 
147  747 
147  749 
147  753 
147  754 
147  758 
147  760 
147  761 
147  762 
147  763 
147  764 
147  766 
147  769 
147  770 
147  771 
147  772 
147  773 
147  774 
147  777 
147  779 
147  780-1 
147  780-2 
147  780-3 
147  781 
147  782 
147  781 
147  784 
147  785 
147  786 
147  788 
147  789 
147  790 
147  791 
147  792 
147  793 
147  794 
147  795 
147  796 
147  797 
147  798 
147  799 
147  800 
147  801 
147  802 


PB  147  803 


263 
318 
314 
254 
255 
271 
260 
319 
336 
314 
253 
314 
262 
305 
255 
255 
255 
341 
266 
343 
298 
257 
331 
249 
251 
263 
258 
335 
309 
267 
343 
336 
319 
363 
351 
413 
348 
302 
311 
374 
327 
312 
305 
275 
302 
277 
347 
331 
345 
I  283 
1459 
295 
294 
324 
341 
294 
336 
277 
362 
365 
203 
345 
294 
429 
325 
748 
345 
259 
258 
219 
219 
218 
222 
\      195 
^-^49 
299 
251 
333 
693 
750 
551 
528 
619 
755 
727 
586 
534 
604 
604 
647 
631 
620 
138 
717 


Number 


P|ge 


PB   147  804 

753 

PB  147  805 

590 

PB  147  806 

530 

PB  147  807 

637 

PB  147  806 

565 

PB  147  809 

135 

PB  147  810 

638 

PB  147  811 

590 

PB  147  812 

635 

PB  147  813 

598 

PB  147  814 

611 

PB  147  815  - 

699 

PB  147  816 

732 

PB  147  817 

726 

PB  147  818 

742 

PB  147  819 

563 

PB  147  820 

693 

PB  147  821 

709 

PB  147  822 

710 

PB  147  823 

694 

PB  147  824 

767 

PB  147  825 

693 

PB  147  826 

735 

PB  147  827 

736 

PB  147  828 

755 

PB  147  829 

750 

PB   147  830 

689 

PB  147  831 

701 

PB  147  833 

195 

PB  147  834 

589 

PB  147  835 

254 

PB  147  836 

281 

PB  147  837 

264 

PB   147  839 

299 

PB  147  845 

303 

PB  147  850 

339 

PB  147  851 

340 

PB  147  852 

440 

PB  147  853 

366 

PB  147  854 

362 

PB  147  855 

343 

PB  147  856 

280 

PB  147  857 

323 

PB   147  858 

364 

PB  147  859 

314 

PB  147  860 

•             351 

PB  147  861 

336 

PB  147  862 

340 

PB  147  863 

249 

PB  147  864 

314 

PB   147  865 

365 

PB  147  866 

344 

PB  147  867 

317 

PB  147  868-1 

345 

PB   147  868-2 

345 

PB   147  869 

329 

PB  147  870 

317 

PB  147  871 

315 

PB  147  872 

144 

PB  147  873 

700 

PB  147  874 

694 

PB  147  875 

693 

PB  147  876 

777 

PB  147  877 

776 

PB  147  879 

613 

PB  147  880 

780 

PB   147  881 

796 

PB  147  882 

788 

PB  147  883 

794 

PB  147  884 

790 

PB  147  885 

791 

PB  147  886 

794 

PB  147  887 

796 

PB  147  888 

602 

PB  147  889 

691 

PB  147  890 

747 

PB  147  891 

680 

PB  147  892 

744 

PB  147  893 

779 

PB  147  894 

744 

PB  147  895 

743 

PB  14;  896 

793 

PB  147  897 

679 

PB  147  898 

293 

PB  147  899 

W$ 

PB   147  905 

MO 

PB  147  906 

a* 

PB  147  907 

90S 

PB   147  909 

900 

PB  147  910 

490 

PB  147  912 

724 

PB  147  913 

506 

PB  147  914 

441 

PB  147  915 

330 

«4i 


19 


Number 

f-r 

Number 

P«F   . 

Number 

P«IF 

Number 

Pap 

PB  147  917 

3W 

1 

B  148  019 

373 

PB  148  137 

341 

PB  148  270 

699 
*M 

MO 
«7i 

7M 
351 
341 

717 
M9 

990 

2M   . 

369 

269 

3M 
3M 
3M 
3M 
433 
613 

PB  147  918 

475 

I 

B   148  022 

294 

PB  148  138 

392 

PB  148  271 

PB  147  919-1 

2B1 

f 

B  148  023 

317 

PB  148  139 

460 

PB  148  272 

PB  147  919-2 

Ml 

f 

S   148  024 

316 

PB  148  140 

285 

PB  148  273 

PB  147  919-3  ^- 

ai 

f 

B  148  026 

-*       724 

PB   148  141 

266 

PB  148  275 

PB   147  920 

&u 

f 

B  148  027 

453 

PB   148  142 

488 

PB  148  278 

PB  147  921 

3M 

f 

B  148  028 

291 

PB  148  143 

274 

PB  148  280 

PB   147  922 

3M 

P 

9   148  029 

487 

PB  148  144 

265 

PB  148  301 

PB   147  923 

2«6 

P 

)   148  030 

263 

PB  148  145 

350 

PB  148  303 

PB  147  924 

297 

P 

)   148  031 

263 

PB  148  146 

253 

PB  148  304 

PB   147  925 

217 

P 

)   148  032 

343 

PB  148  147 

252 

PB  148  306 

PB   147  926 

2f7 

P 

5   148  033 

469 

PB  148  148 

254 

PB  148  307 

PB   147  927 

297 

P 

i   148  034 

270 

PB  148  149 

253 

PB  148  308 

PB   1 47  928 

297 

P 

1  148  035 

277 

PB   148  150 

251 

PB  148  309 

PB   147  929 

297 

P 

1   148  036 

269 

PB  148  151 

493 

PB  148  310 

PB   147  930 

29t 

P 

1  148  037 

323 

PB  148  152 

493 

PB  148  311 

PB   147  931 

343 

P 

1  148  038 

304 

PB  148  153 

330 

PB   148  312 

PB   147  932 

3« 

P 

1  148  039 

478 

PB   148  156 

307 

PB  148  314 

PB   1 47  933 

3« 

P 

1  148  040  a^  "* 

286 

PB  148  157 

442 

PB   148  315 

PB   147  934 

431 

P 

1  148  041 

287 

PB  148  158 

454 

PB  148  316 

503 

374 
567 

PB   147  935 

«a 

P 

1   148  042 

301 

PB  148  159 

604 

PB  148  318 

PB   1 47  936 

3SS 

P 

1   148  044 

315 

PB  148  160 

388 

PB   148  321 

PB   147  937 

iO 

P 

i   148  045 

405 

PB  148  161 

388 

PB  148  322     ^' 
PB  148  324 

S68 

PB   147  939 

4Bk 

PI 

i   148  046 

506 

PB  148  162 

605 

404 
545 

496 
496 
496 
710 
710 
574 

PB   147  940 

m 

PI 

;  148  051 

315 

PB  148  163 

484 

PB  148  325 

PB   147  941 

72S 

P 

148  052 

280 

PB  148  164 

339 

PB  148  326 

PB   147  942 

725 

P 

148  053 

320 

PB  148  165    - 

756 

PB  148  327 

PB   147  943 

SS4 

PI 

148  055 

261 

PB  148  166 

474 

PB  148  328 

PB   147  944 

S54 

PI 

148  056 

304 

PB  148  167 

475 

PB   148  329 

PB   147  945 

sas 

PI 

148  057 

266 

PB  148  168 

502 

PB   148  330 

PB   147  946 

SM 

PI 

148  058 

332 

PB  148  170 

606 

PB   148  333 

PB  147  947 

aaa 

PI 

148  059 

511 

PB  148  172 

262 

PB   148  334 

649 

P8   147  948 

986 

PI 

148  060 

340 

PB  148  173 

457 

PB  148  335 
PB  148  336. 

427 
550 
618 

PB   1 47  949 

sn 

PI 

148  061 

298 

PB  148  174 

395 

PB   147  950 

9t2 

PI 

148  064 

375 

PB   148  175 

349 

PB  148  337 

PB   147  951 

S57 

PI 

148  065 

554 

PB  148  176 

472 

PB  148  338 

639 
639 

PB   1 47  952 

7m 

PI 

148  067 

794 

PB  148  177 

382 

PB  148  339 

PB   1 47  953 

«s 

PI 

148  068 

572 

PB   148  179 

565 

PB  148  340 

569 

PB   147  954 

9U 

PI 

148  069 

695 

PB  148  180 

337 

PB  148  341 

430 
393 

PB   147  955 

sm 

PI 

148  070 

692 

PB   148  181 

407 

PB   148  342 

PB  147  956 

735 

PS 

148  071 

419 

PB   148  182               * 

274 

PB  148  343 

^-'  *36 
444 

PB   1 47  957 

413 

PB 

148  072 

419 

PB  148  183 

464 

PB   148  344 

PB   147  958 

MS 

PB 

148  073 

282 

PB  148  184 

400 

PB   148  345 

572 

PB   147  959 

71S 

PB 

148  074 

282 

PB  148  186 

634 

PB   148  347 

473 

PB   147  960 

570 

PB 

148  078 

320 

PB  148  187 

644 

PB   148  351 

532 

PB   147  961 

570 

PB 

148  060 

428 

PB  148  188 

609 

PB   148  354 

499 

PB  147  962 

27* 

PB 

148  061 

687 

PB  148  189 

494 

PB  148  355 

474 

PB  147  965 

743 

PB 

148  082 

389 

PB  148  190 

316 

PB  148  356 

496 

PB   147  966 

ma- 

PB 

148  083 

388 

PB  148  191 

490 

PB   148  357 

469 

PB   147  967 

Mi 

-     PB 

148  084 

385 

PB  148  192 

465 

PB   148  358 

447 

PB   1 47  968 

4» 

PB 

148  085 

308 

PB  148  193 

302 

PB   148  359 

446 

PB  1 47  969 

310 

PB 

148  066 

308 

PB  148  194 

634 

PB  148  360 

395 

PB  147  970 

344 

ra 

148  067 

635 

PB  148  195 

421 

PB  148  361 

458 

PB   147  971 

3n 

PB 

148  088 

323 

PB  148  201 

498 

PB  148  362 

458 

PB   147  972 

3M 

PB 

148  069 

312 

PB  148  204 

433 

PB  148  363 

458 

PB   147  973 

3n 

PB 

148  090 

398 

PB   148  205 

630 

PB  148  365 

482 

PB   147  974 

422 

'    PB 

148  091 

314 

PB  148  206 

398 

PB  148  366 

453 

PB   147  975 

299 

PB 

148  093 

432 

PB  148  207 

399 

PB  148  367 

437 

PB   1 47  976 

2W 

PB 

148  094 

364 

PB  148  206 

506 

PB  148  369 

425 

PB   147  977 

2M 

PB 

148  096 

736 

PB  148  209 

506 

PB  148  370 

490 

PB   147  978 

293 

PB 

148  097 

732 

PB  148  210 

476 

PB  148  371 

506 

PB   147  980 

332 

PB 

148  099 

563 

PB  148  211 

502 

PB  148  372 

485 

PB   147  979 

S0« 

PS 

148  100 

466 

PB   148  213 

781 

PB  148  373 

392 

PB   147  981 

332 

PB 

148  101 

512 

PB  148  217 

433 

PB   148  374 

394 

PB   147  982 

291 

PB 

148  104 

390 

PB  148  218 

439 

PB   148  375 

639 

PB   1 47  983 

343 

PB 

148  105 

343 

PB  148  220 

506 

PB  148  376 

479 

PB   147  984 

307 

PB 

148  106 

3B7 

PB  148  221 

406 

PB  148  377 

639     ' 

PB   1 47  985 

291 

PB 

148  107 

3B7 

PB  148  222 

579 

PB  148  378            • 

324 

PB   1 47  986 

291 

PB 

148  108 

2B7 

PB  148  223 

403 

PB   148  379 

331 

PB   147  987 

M9 

PB 

148  109 

346 

PB  148  224 

568 

PB   148  390 

618 

PB   147  988 

296 

PB 

148  no 

346 

PB  148  228 

485 

PB   148  381 

331 

PB   147  989 

433 

PB 

148  HI 

343 

PB  148  229 

474 

PB   148  382 

256 

PB   147  990 

339 

PB 

148  112 

430 

PB  148  230 

645 

PB  148  383 

387 

PB    147  991 

293 

PB 

148  113 

497 

PB  148  234 

448 

PB   148  384 ^ 

301 

PB   147  992 

426 

^    PB 

148  114 

370 

PB  148  235 

592 

PB   148  385 

419 

PB   1 47  993 

426 

PB 

148  115 

3B3 

PB  148  236 

492 

PB  148  388 

452 

PB   1 47  994 

291 

PB 

148  117 

3B4 

PB  148  237 

418 

PB  1 48  389 

473 

PB   147  995 

270 

PB 

148  118 

3B4 

PB  148  238 

505 

PB  148  391 

596 

PB    147  996 

402 

PB 

148  119 

434 

PB  148  239 

745 

PB  148  392 

596 

PB   147  997 

.402 

PB 

148  120 

710 

PB  148  241 

418 

PB  148  393 

596 

PB   147  998 

275 

PB 

148  122 

504. 

PB  148  242 

477 

PB  148  396 

556 

PB    147  999 

276 

PB 

148  123 

431 

PB  148  243 

477 

PB   148  397 

597 

PB   148  000 

408 

PB 

148  124 

552 

PB  148  244 

678 

PB  148  399 

470 

PB   148  001 

401 

PB 

148  126 

551 

PB  148  245 

678 

PB  148  399-1 

616 

PB   148  002 

420 

PB 

148  127 

494 

PB  148  246 

678 

PB  148  399-2 

471 

PB   148  003 

460 

PB 

148  128 

494 

PB  148  247 

782 

PB  148  399-3 

616 

PB   148  008 

322 

PB 

148  129 

252 

PB  148  248 

77V 

PB  148  399-4 

471 

PB   148  0O9 

616 

PB 

148  130 

252 

PB  148  249 

720 

PB  148  402 

455 

PB   148  010 

757 

PB 

148  131 

3S3 

PB  148  250 

694 

PB   148  403 

426 

PB   148  012 

296 

PB 

148  132 

391 

PB   148  251 

697 

PB  148  404 

400 

PB  148  013 

758 

PB 

148  133 

362 

PB  148  252 

696 

PB   148  408 

773 

PB   148  014 

316 

PB 

148  134 

391 

PB  148  253 

301 

PB   148  409 

426 

PB   148  015 

792 

PB 

148  135 

392 

PB  148  265 

383 

PB  148  412 

495 

PB   148  017 

f' 

490 

PB 

148  136 

391 

20 

PB  148  266 

674 

PB  148  413 

458 

Number 


PB  I 

48  414 

PB  1 

48  416 

PB  1 

48  422 

PB  1 

48  423 

PB  1 

48  425 

PB  1 

48  427 

PB  1 

48  428 

PB  1 

48  429 

PB  1 

48  430 

PB  1 

48  431 

PB  1 

48  432 

PB  1 

48  433 

PB  1 

46  434 

PB  1 

48  435 

PB  1 

48  436 

PB  1 

48  437 

PB  1 

48  438 

PB  1 

48  440 

PB  1 

48  441 

PB  1 

48  442 

PB  1 

48  443 

PB  1 

48  444 

PB  1 

48  445 

PB  1 

48  446 

PB  1 

48  447 

PB 

48  448 

PB 

48  450 

PB  1 

48  451 

PB 

48  452 

PB 

48  453 

PB 

48  454 

PB  1 

48  455 

PB 

48  456 

PB 

48  457 

PB 

48  458 

PB 

48  459 

PB 

48  460 

PB 

48  461 

PB 

48  462 

PB 

48  463 

PB 

48  464 

PB 

48  465 

PB 

48  466 

PB 

48  467 

PB 

48  468 

PB 

48  469 

PB 

48  470 

PB 

48  471 

PB 

48  474 

PB 

48  475 

PB 

48  477 

PB^ 

48  476 

PB 

48  499 

PB 

48  483 

PB 

48  493 

PB 

48  497 

PB 

48  498 

PB 

148  503 

PB 

148  504 

PB 

148  5a5 

PB 

148  506 

PB 

148  507 

PB 

148  506 

PB 

148  509 

PB 

148  510 

PB 

148  511 

PB 

148  512 

PB 

148  513 

PB 

148  514 

PB 

148  515 

PB 

148  517 

PB 

148  519 

PB 

148  520 

PB 

148  522 

PB 

148  523 

PB 

148  524 

PB 

148  527 

PB 

148  528 

PB 

148  530 

PB 

148  532 

PB 

148  533 

PB 

148  534 

PB 

148  538 

PB 

148  539 

PB 

148  540 

PB 

148  541 

PB 

148  542 

PB 

148  543 

PB 

148  544 

PB 

148  545 

PB 

148  546 

PB 

148  547 

PB 

148  548 

PB 

148  549 

P|ge 


Number 


460 

PB 

148  550 

501 

PB 

148  551 

418 

PB 

148  552 

561 

PB 

148  553 

445 

PB 

148  554 

414 

PB 

148  556 

477 

PB 

148  557 

493 

PB 

148  558 

396 

PB 

148  562 

396 

PB 

148  564 

495 

PB 

148  565 

482 

PB 

148  566 

609 

PB 

148  567 

507 

PB 

148  568 

454 

PB 

148  569 

486 

PB 

148  570 

464 

PB 

148  571 

612 

PB 

148  573 

512 

PB 

148  574 

501 

PB 

148  575 

416 

PB 

148  576 

393 

PB 

148  577 

495 

PB 

148  578 

417 

PB 

148  579 

489 

PB 

148  580 

475 

PB 

148  581 

452 

PB 

148  582 

471 

PB 

148  583 

437 

PB 

148  584 

499 

PB 

148  585 

428 

PB 

148  586 

309 

PB 

148  587 

562 

PB 

148  588 

305 

PB 

148  589 

317 

PB 

148  591 

436 

PB 

148  592 

273 

PB 

148  593 

481 

PB 

148  594 

272 

PB 

148  595 

273 

PB 

148  596 

422 

PB 

148  597 

272 

PB 

148  598 

272 

PB 

148  599 

271 

PB 

148  600 

272 

PB 

148  601 

270 

PB 

148  602 

272 

PB 

148  603 

270 

PB 

148  605 

405 

PB 

148  606 

405 

PB 

148  607 

271 

PB 

148611 

614 

PB 

148612 

569 

PB 

148  614 

392 

PB 

148615 

448 

PB 

148  616 

388 

PB 

148  617 

385 

PB 

148618 

507 

PB 

148  619 

463 

PB 

148  620 

463 

PB 

148  621 

507 

PB 

148  622 

507 

PB 

148  623 

619 

PB 

148  624 

607 

PB 

148  625 

607 

PB 

148  626 

750 

PB 

148  627 

479 

PB 

148  628 

435 

PB 

148  629 

479 

PB 

148  630 

505 

PB 

148  631 

555 

PB 

148  632 

471 

PB 

148  633 

499 

PB 

148  634 

455 

PB 

148  635 

508 

PB 

148  636 

461 

PB 

148  637 

465 

PB 

148  638 

539 

PB 

148  639 

439 

PB 

148  640 

392 

PB 

148  641 

492 

PB 

148  642 

424 

PB 

148  644 

458 

PB 

148  645 

544 

PB 

148  646 

406 

PB 

148  648 

408 

PB 

148  649 

544 

PB 

148  650 

402 

PB 

148  651 

283 

PB 

148  652 

706 

PB 

148  653 

553 

PB 

148  654 

553 

PB 

148  655 

410 

PB 

148  658 

409 

PB 

148  659 

Page 

Number 

431 

PB  148  660 

395 

PB  148  661 

643 

PB  148  664 

577 

PB  148  665 

554 

PB  148  666 

558 

PB  148  667 

472 

PB  1 48  688 

631 

PB  148  704 

500 

PB   148  730 

378 

PB   148  731 

481 

PB  148  736 

•jtV 

PB  148  737 

464 

PB  148  738 

463 

PB  1 48  739 

397 

PB  148  740 

498 

PB  148  742 

390 

PB  148  744 

418 

PB  148  745 

385 

PB  148  749 

396 

PB  148  750 

489 

PB  148  751 

455 

PB  148  752 

404 

PB  148  753 

465 

PB  148  754 

513 

PB  148  755 

507 

PB  148  758 

403 

PB  148  759 

501 

PB  148  762 

506 

PB  148  763 

457 

PB  148  764 

442 

PB   148  765 

387 

PB  148  766 

399 

PB  148  770 

509 

PB  148  772 

487 

PB  148  773 

403 

PB  148  776 

382 

PB  148  778 

391 

PB  148  779 

501 

PB  148  780 

381 

PB  148  783 

500 

PB  148  784 

384 

PB  148  785 

422 

PB  148  786 

452 

PB  148  789 

608 

PB  148  790 

406 

PB  148  791 

743 

PB  148  792 

748 

PB  148  793 

382 

PB  148  794 

506 

PB  148  795 

376 

PB  148  796 

376 

PB  148  797 

an 

PB  148  798 

377 

PB  148  799 

470 

PB  148  800 

620 

PB  148  801 

756 

PB  148  802 

509 

PB  148  803 

509 

PB   148  804 

909 

PB   148  805 

424 

PB  148  806 

589 

PB  148  807 

430 

PB  148  806 

415 

PB  148  809 

439 

PB  148  810 

414 

PB  148  816 

705 

PB  148  817 

9M 

PB  148  818 

415 

PB  148  819 

439 

PB  148  820 

414 

PB  148  821 

414  ' 

PB  148  822 

70S 

PB  148  823 

705 

PB  148  824 

414 

PB  148  825 

414 

PB  148  826 

415 

PB  148  827 

414 

PB  148  828 

414 

PB  148  829 

725 

PB  148  831 

430 

PB  148  832 

43B 

PB  148  833 

299 

PB  148  834 

SS4 

PB  148  835 

457 

PB  148  837 

338 

PB  148  838 

329 

PB  148  839 

313 

PB  148  850 

451 

PB  148  851 

443 

PB  148  852 

793 

PB  148  853 

458 

PB  148  854 

609 

PB  148  855 

459 

PB  148  856 

Pie 


Number 


765 

PB  148  857 

738 

PB  148  858 

770 

PB   148  859 

770 

PB  148  860 

538 

PB  148  861 

303 

PB  148  862 

470 

PB  148  863 

330 

PB  148  864 

541/ 

PB  148  865 

541 

PB  148  866 

621 

PB  148  867 

621 

PB  148  868 

621 

PB  148  869 

447 

PB  148  871 

604 

PB  148  872 

400 

PB  148  873 

469 

PB  148  874 

565 

PB  148  875 

464 

PB  148  876 

416 

PB  148  877 

464 

PB  148  878 

463 

PB  148  881 

463 

PB  148  882 

462 

PB  148  884 

538 

PB  148  886 

581 

PB  148  887 

461 

PB  148  888 

500 

PB   148  889 

447 

PB  148  890 

543 

PB  148  891 

43S 

PB  148  892 

SM 

PB  148  893 

714 

PB  148  894 

497 

PB   148  895 

615 

PB  148  896 

415 

PB  148  897 

497 

PB  148  898 

585 

PB   148  899 

585 

PB  148  900 

421 

PB  148  901 

380 

PB  148  902 

625 

PB  148  903 

612 

PB   148  904 

634 

PB  148  905 

MO 

PB  148  908 

7# 

PB   148  909 

607 

PB   148  910 

«W 

PB  148  911 

497 

PB  148  912 

395 

PB  148  913 

S3* 

PB   148  915 

S39 

PB   148  920 

S3B 

PB  148  921 

608 

PB  148  923 

4M 

PB  148  924 

499 

PB  148  926 

4M 

PB  148  927 

S73 

PB  148  928 

Ml 

PB  148  929 

Ml 

PB  148  930 

373 

PB  148  933 

373 

PB  148  934 

523 

PB   148  941 

373 

PB  148  942 

373 

PB   148  943 

S70 

PB   148  944 

6« 

PB   148  945 

.m 

PB   148  952 

540 

PB   148  956 

800 

PB  148  957 

616 

PB  148  960 

377 

PB  148  961 

377 

PB  148  962 

377 

PB  148  963 

378 

PB  148  964 

378 

PB  148  965 

378 

PB  148  967 

378 

PB  148  968 

378 

PB  148  969 

605 

PB  148  971 

605 

PB  148  975 

605 

PB  148  985 

595. 

PB  148.986 

651     ' 

PB  148  987 

Ml 

PB   148  988 

Ml 

PB   148  989 

605 

PB  148  990 

638 

PB  148  991 

437 

PB  148  992 

424 

PB  148  993 

496 

PB  148  994 

444 

PB  148  995 

488 

PB  148  996 

712 

PB  148  997 

626 

532 

539 

539 

688 

636 

688 

531 

543 

711 

691 

S66 

460 

449 

495 

635 

477 

461 

599 

538 

692 

541 

S25. 

541 

539 

536 

530 

641 

790 

472 

546 

546 

454 

646 

498 

633 

374 

531 

531 

532 

555 

585 

554 

585 

536 

533 

536 

606 

606 

761 

727 

590 

558 

645 

706 

776 

480 

386 

644 

607 

553 

553 

610 

739 

577 

721 

720 

722 

627 

627 

771 

614 

681 

560 

588 

636 

634 

631 

639 

641 

609 

756 

766 

795 

744 

745 

789 

730 

730 

784 

789 

789 

m 

744 


.21 


Number 

PS   148  998 
PB    148  999 
PB   149  000 
PB   149  001 
PB  14<J  002 
PB  149  006 
PB  149  009 
PB  149  010 
PB  149  011 
PB   149  012 
PB   149  013 
PB   149  014 
PB  149  OlS 
PB  149  016 
PB  149  017 
PB  149  018 
PB  149  019 
PB  149  020 
PB  149  021 
PB  149  022 
PB   149  023 
PB  149  024 
PB  149  025 
PB  149  026 
PB   149  027 
PB   149  053 
PB   149  054 
PB  149  055 
PB   149  057 
PB   149  072 
PB  149  076 
PB   149  078 
PB  149  080 
PB  149  061 
PB  149  082 
PB  149  063 
PB   1 49  084 
PB   149  091 
PB   149  092 
PB   149  094 
PB   149  095 
PB   149  098 
PB  149  099 
PB   149  100 
PB   149  101 
PB   149  102 
PB  149  103 
PB   149  104 
PB  149  105 
PB  149  106 
PB  149  107 
PB  149  108 
PB  149  109 
PB   149  110 
PB   149  111- 
PB   149  112 
PB  149  113 
PB   149  114 
PB   149  115 
PB   149  116 
PB   149  117 
PB   149  118 
PB   149  121 
PB   149  123 
PB   149  124 
PB   149  125 
149  129 
149  130 
PB   149  131 
PB   149  132 
PB  149  133 
PB  149  134 
PB   149  135 
PB   149  139 
PB  149  140 
PB   149  141 
PB   149  142 
PB   149  143 
PB    149  144 
PB    149  145 
PB   149  146 
PB   149  147 
PB   149  148 
149  149 
149  150 
PB    149  152 
PB   149  153 
PB   149  154 
PB   149  156 
PB   149  157 
PB   149  158 
PB   149  159 
PB   149  160 
PB   149  161 


PB 
PB 


PB 
PB 


692 

740 
721 
710 
691 
628 
546 
546 
554 
554 
572 
582 
648 
564 
564 
648 
648 
647 
.    647 
648 
580 
564 
566 
579 
579 
600 
600 
730 
774 
705 
606 
609 
553 
524 
545 
752 
650 
726 
714 
766 
562 
524 
524 
607 
612 
712 
422 
577 
571 
571 
571 
571 
568 
642 
574 
574 
578 
557 
606 
60S 
S65 
568 
548 

job 

548 
547 
547 
547 
547 
697 
548 
697 
548 
636 
636 
636 
636 
S72 

sn 
sn 
sn 

711 
SS2 
SS2 

ss 

544 
SIS 
US 

910 
613 

772 

«at 
sm 

77* 


PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 
PB 

re 

PB 
PB 
PB 
PB 
PB 
»B 
PB 
PB 
PB 
'fl 
'B 
"B 
"B 
'B 
>B 
"B 
>B 
•B 
"B 
>B 
"B- 

I'B 

l-B 

I'B 

I'B 

I'B 

I'B 

I'B 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

IB 

FB 

PB 

m 

{^ 

PB 
PB 
FB 
PB 
PB 
P9 
re 
P6 
PB 
PJ 
P9 
PJ 
PJ 
PJ 
PJ 
PJ 
PI 
P> 
PI 
PI 
PI 
PI 
PI 
P( 
PI 
PI 


Number 

149  162 
149  163 
149  164 
149  166 
149  167 
149  168 
149  169 
149  170 
149  172 
149  174 
149  175 
149  176 
149  177 
149  178 
149  179  ■ 
149  180 
149  181 
149  182 
149  183 
149  184 
149  185 
149  186 
149  187 
149  189 
149  190 
149  191 
149  192 
149  194 
149  197 
149  198 
149  199 
149  209 
149  202 
149  203 
149  204 
149  205 
149  206 
149  207 
149  206 
149  209 
149  212 
149  215 
149  218 
149  219 
149  221 
149  222 
149  223 
149  225 
149  226 
149  227 
149  230 
149  232 
149  233 
149  237 
149  238 
149  239 
149  243 
149  244 
149  245 
149  247 
149  248 
149  254 
149  255 
149  256 
149  257 
149  258 
149  259 
149  260 
149  261 
149  266 
149  267 
149  269 
149  270 
149  277 
149  278 
149  282 
149  283 
149  285 
149  286 
149  288 
149  289 
149  290 
149  291 
149  292 
149  293 
149  294 
149  299 
149  301 
149  302 
149  303 
149  305 
149  306 
149  307 
149  309 


P«ge 


Number 


Number 


637 

PB  149  310 

544 

PB  149  440 

551 

PB  149  312 

SU 

PB  149  441 

749 

PB  149  316 

998 

PB  149  442 

577 

PB  149  317 

766 

PB  149  443 

545 

PB  149  318 

SZ7 

PB  149  446 

714 

PB  149  319 

751 

PB  149  447 

564 

PB  149  320 

9N 

PB  149  448 

711 

PB  149  322 

«M 

PB  149  450 

638 

PB  149  326 

Sl$  . 

^   PB  149  451 

616 

PB  149  3r 

Ml 

PB  149  452 

529 

PB  149  329 

968 

PB  149  454 

533 

PB  149  331 

7»4 

PB  149  455 

583 

PB  149  332 

627 

PB  149  456 

583 

PB  149  334 

621 

PB  149  457 

583 

PB  149  337 

SS7 

PB  149  458 

583 

PB  149  338 

Ml 

PB  149  459 

583 

PB  149  342 

117 

PB  149  460 

599 

PB  149  349 

sr 

PB  149  461 

413 

PB  149  350 

s» 

PB  149  462 

♦37 

PB  149  351 

S38 

PB  149  463 

449 

PB  149  352 

sst 

PB  149  464 

429 

PB  149  353 

735 

PB  149  465 

492 

PB  149  358 

7»4 

PB  149  466 

441 

PB  149  359 

7« 

PB  149  467 

599 

PB  149  360 

715 

PB  149  468 

394 

PB  149  361 

751 

PB  149  469 

448 

PB  149  362 

615 

PB  149  471 

548 

PB  149  363 

491 

PB  149  472 

614 

PB  149  364 

747 

PB  149  473 

617 

PB  149  365 

490 

PB  149  474 

596 

PB  149  366 

568 

PB  149  475 

561 

PB  149  367 

712 

PB  149  476 

527 

PB  149  368 

711 

PB  149  477 

729 

PB  149  369 

711 

PB  149  478 

587 

PB  149  371 

649 

PB  149  479 

729 

PB  149  372 

571 

PB  149  480 

5«6 

PB  149  373 

S71 

PB  149  481 

587 

PB  149  375 

S7I 

PB  149  482 

586 

PB  149  376 

S72 

PB  149  483 

557 

PB  149  377 

969 

PB  149  484 

529 

PB  149  378 

627 

PB  149  485 

610 

PB  149  379 

551 

PB  149  486 

647 

PB  149  380 

581 

PB  149  487 

540 

PB  149  381 

540 

PB  149  488 

597 

PB  149  382 

574 

PB  149  489 

584 

PB  149  383 

610 

PB  149  490 

638 

PB  149  384 

434 

PB  149  491 

543 

PB  149  385 

634 

PB  149  492 

773 

PB  149  386 

563 

PB  149  493 

587 

PB  149  392 

611 

PB  149  494 

732 

PB  149  393 

575 

PB  149  495 

737 

PB  149  394 

610 

PB  149  496 

560 

PB  149  395 

610 

PB  149  497 

585 

PB  149  396 

V     611 

PB  149  498 

646 

PB  149  397 

575 

PB  149  499 

713 

PB  149  398 

675 

PB  149  500 

535 

PB  149  399 

606 

PB  149  501 

537 

PB  149  400 

567 

PB  149  502 

682 

PB  149  401 

404 

PB  149  503 

641 

PB  149  402 

581 

PB  149  504 

573 

PB  149  403 

581 

PB  149  505 

591 

PB  149  404 

796 

PB  149  506 

561 

PB  149  405 

724 

PB  149  507 

579 

PB  149  406 

580 

PB  149  508 

496 

PB  149  407 

580 

PB  149  509 

494 

PB  149  408 

580 

PB  149  510 

647 

PB  149  409 

545 

PB  149  511 

642 

PB  149  410 

570 

PB  149  512 

577 

PB  149  411 

643 

PB  149  513 

630 

PB  149  412 

574 

PB  149  514 

623 

PB  149  413 

574 

PB  149  515 

469 

PB  149  414 

563 

PB  149  516 

438 

PB  149  416 

562 

PB  149  517 

735 

PB  149  415 

709 

PB  149  519 

622 

PB  149  417 

,1    562 

PB  149  525 

794 

PB  149  418 

632 

PB  149  526 

472 

PB  149  419 

640 

PB  149  527 

410 

PB  149  420 

741 

PB  149  530 

381 

PB  149  421 

727 

PB  149  531 

433 

PB  ) 49  422 

680 

PB  149  535 

433 

PB  149  423 

538 

PB  149  537 

493 

PB  149  424 

539 

PB  149  539 

539 

PB  149  426 

543, 

PB  149  538 

528 
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PB  1 

49  569 

PB  1 

49  570 

PB  1 

49  571 

PB  I 

49  572 

PB  1 

49  573 

PB  1 

49  574 

PB  1 

49  575 

PB  1 

49  576 

PB  1 

49  577 

PB  1 

49  578 

PB  1 

49  579 

PB  1 

49  580 

PB  1 

49  581 

PB  1 

49  582 

PB  1 

49  583 

PB  1 

49  584 

PB  1 

49  585 

PB  1 

49  586 

PB  1 

49  587 

PB  1 

49  588 

PB  1 

49  589 

PB  1 

49  592 

PB  1 

49  594 

PB  1 

49  595 

PB  1 

49  596 

PB  1 

49  597 

PB  1 

49  598 

PB  1 

49  599 

PB  1 
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49  609 

PB  1 

49  610 

PB  1 

49  611 

PB  1 

49  612 

PB  1 

49  613 

PB  1 

49  614 

PB  1 

49  615 

PB  1 

49  616 

PB  1 

49  617 

PB  1 

49  618 

PB  I 

49  619 

PB  1 

49  620 

PB  1 

49  624 

PB  1 

49  625 

PB  I 

49  653 

PB  1 

49  662 

PB  1 

49  671 

PB  1 

49  727 

PB  1 

49  742 

PB  1 

49  744 

PB  1 

49  747 

PB  1 

49  749 

PB  1 

49  751 

PB  1 

49  752 

PB  1 

49  753 

PB  1 

49  754 

PB  I 

49  755 

PB  1 

49  757 

PB  I 

49  758 

PB  1 

49  759 

PB  1 

49  760 

PB  I 

49  761 

PB  1 

49  762 

PB  1 

49  763 

PB  1 

49  764 

PB  1 

49  765 

PB  1 

49  766 

PB  1 

49  767 

PB  1 

49  768 

PB  1 

49  769 

PB  1 

49  770 

PB  1 

49  771 

PB  1 

49  772 

PB  1 

49  776 

PB  1 

49  781 

PB  1 

49  783 

PB  1 

49  784 

PB  I 

49  785 

PB  1 

49  786 

PB  1 

49  787 

PB  1 

49  788 

PB  1 

49  789 

PB  1 

49  790 

PB  1 

49  791 

PB  1 

49  792 

PB  1 

49  794 

PB  1 

49  797 

Pmge 


Number 


694 

PB 

49  798 

789 

PB  1 

49  931 

696 

PB 

49  804 

755 

PB  1 

49  932 

737 

PB 

49  806 

674 

PB  1 
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759 
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200 
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SA-TR18-ia70 

SA-TRI9-1504 

SA-TR20-Z509 
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STL -TR -60-0000-09180 
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TED-MTC-PA-(602.  603) 

414 

UMRI- 2900-91 -T 
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pt.  2 

750 

STL-TR-60-0000-GR18S 
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TED-MTC  PA-604 
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UMRI   2900-92-R 

213 

WADC-TR-58-12,  pt.  3 

716 

STR-Indcx 

799 

TED-NfrC-PA-604.  2 

415 

UMRI- 2900- 112-T 

48 

WADC-TR-58-13.  pt.  3 
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STR-6  4 

7. 

TED-MTC-PA-607 

415 

UMRI -2900-1 21 -T 

217 

WADC-TR-58-17 
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8' 

TED-MTC-PA-.609 
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UMRI -2900-1 39- R 

32 

WADC-TR-58-69,  pt.  2 
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TED-MTC-PA-610 

414 
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84 
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414 

UMRI-2900-175-R 
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WADC-TR-58-272. 
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STR-6-8,  pt.  3 

84 

TED-MTC-PA-614 

414 

UMRI-2900-197-R 

788 

WADC-TR-58-275. 

pt.   I 

598 

STR-6-8.  pt.   4 

84 

TED-MTC-PP-301 

414 

UMRI-2913-2-T 

606 

WADC-TR-58-287, 

pt.  2 

311 

STR-6-20 

74 

TED-NAM-3404,  pC.    1 

558 

USAA-120 

196 

WADC-TR-58-309 

703 

STR-6 -21 

51 

TED-NAM-AE-1403 

708 

USCEC-49-101 

619 

WADC-TR-58-353 

218 

STR-7-1 

51 

TED-NAM-AE-1403.  2 

708 

USCEC-56-210 

495 

WADC-TR-58-360, 

pt.   2 

129 

STR-7-2 

43 

TED-NAM-AE-1403.  2 

10 

USCEC-56-211 

196 

WADC-TR-58-380 

484 

STR-7-3 

51 

TED-NAM-AE-4110,  pt.    13 

759 

USCEC-56-212 

171 

WADC-TR-58-392 

31 

STR-13-1 

199 

TED-NAM-AE-5166 

140      ' 

USCEC-56-213 

474 

WADC-TR-58-432, 

pt.   2 

59 

STR-14-1 

43 

TED-NAM-AE-6244.  3,  pt.  2  174 

USCEC-56-214 

754 

WADC-TR-58-439 
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STR-14-2 

43 

TED-NAM-AE-7047.  pt.   16 

118 

USCEC-56-215 

754 

WACC-TR-58-457. 

pt.   2 

477 

STR-16-3 

88 

TED-NAM-AE-7047,  pt.   16a  118 

USCEC-71-201 

220 

WADC-TR-58-490 
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STR-16-4 

88 

TED-NAM-AE-42144,  pt.  7 

736 

USL-292 

158 

WADC-TR-58-492 

381 
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76 

TED-NAM-AE-42204 
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94 
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WADC-TR-58-542 
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6 

TED-NAM-PP-502 

448 

USL-428 

720 

WADC-TR-58-551 

77 

STR-TDAC-V-1 

209 

TED-NAM-PP-5206.  phase  1 
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USNRDL-AD- 165(H) 

16 

WADC-TR-58-562(I) 

303 

SU-545-42 

80 

TED-PAU-1803 

558 

USNRDL-AD-229(OE) 
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WADC-TR-58-591, 

pt.  2 
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SUDAER-78 
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TED-PAU-1804 

589 

USNRDL-TR-72 
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WADC-TR-58-613, 

pt.   1 

58 

SUDAER-79 

416 

TED-PlC-PH-4747.  4 
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USNRDL-TR-159 
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WADC-TR-58-613. 

pt.   2 

59 

SUDAER-80 

464 

TENOC 

699 

USNRDL-TR-170 

208 

WADC-TR-58-613. 

pt.  3 
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SUDAER-81 

754 

TOl-56-13 

582 

USNRDL-TR-187 

208 

WADC-TR-58-641 

630 

SUDAER-82 

463 

TOI-58-20 

444 

USNRDL-TR-194 

13 

WADC-TR-58-661 

709 

SUDAER-83 

s 

TRG-117-FR 

643 

USNRDL-TR-204 

7 

WADC-TR-59-29.  pt.   1 

18 

SUDAER-84 

TRG-119-1 

52 

USNRDL-TR-224 

627 

WAEX;-TR-59-44 

8 

SUDAER-86 

507 

TRG-121-SR-1 

296 

USNRDL-TR-235 

623 

WADC-TR-59-68 
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SUDAER-88 

463 

TRG-127-SR-1 

791 

USNRDL-TR-255 

207 

WADC-TR-59-87.  pt.  3 

140 

SUDAER-89 

463 

TSR-113 

741 

USNRDL-TR-295 

181 

WADC-TR-59-94 

29 

SUDAER-90 

507 
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632 

USNRDL-TR-303 

332 

WADC-TR-59-102 

598 

SUDAER-91 

507 

UAG-RllO 

773 

USNRDL-TR-311 
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WADC-TR-59-13I 

673 

SUDAER-92 

619 

UCLA-AR-5 

674 

USNRDL-TR-314 

487 

WADC-TR-59-135 

31 

SUDEM-117 

190 

UCLA -DE -58 -6 2 

675 

USNRDL-TR-319 

684 

WADC-TR-59-149 

329 

SUDEM-118 

7«S 

UCLA-DE-59-20 

534 

USNRDL-TR-321 

208 

WADC-TR-59-193 

599 

SUDEM-lJo 

64? 

UCLA-DE -60-27 

775 

USNRDL-TR-323 

485 

WADC-TR-59-194 

592 

SUDEM-121 

464 

UCLA-DE -60-28 

743 

USNRDL-TR-325 

602 

WADC-TR-59-205 

202 

SUDEM-122 

619 

UCLA -DE -60-32 

775 

USNRDL-TR-326 

206 

WAUC-TR-59-236 

117 

SUDEM-125 

SSI 

UCLA -DE -60-38 

775 

USNRDL-TR-342 

256 

WADC-TR-59-241 

188 

SUDEM-127 

753 

UCLA -DE -60-39 

775 

USNRDL-TR-355 

770 

WADC-TR-59-242 

601 

SUI-59-17 

372 

Ultrasonic  111-2 

84 

USNRDL-TR-366 

733 

WADC-TR-59-254 

140 

SUR1-EE400-575F 

213 

UMRI-20%-14S 

24 

USNRDL-TR-370 

483 

WADC-TR-59-255 

121 

SUR1-EE475-596-TR-1 

296 

UMR1-2144-23T 

9 

UW-ER-213-8 

559 

WADC-TR-59-271 

420 

SURl-EE492-581Ulb 

163 

UMRI-2144-246-T 

426 

UW-ER-213-9 

559 

WADC-TR-59-273 

222 

SUR1-EE507  6001-F 

432 

UMRI   2144-258-T 
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VAC-R-186 

144 

WADC-TR-59-290, 

V.    1 

SUR1-EE509-589F 

164 

UMR1-2144-298-T 

12 
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582 

and  ^ 
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UMR1-2144-361-T 

9 
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V.   4 
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UMR1-2144-369-T 

9 

WADC-TN-56-360.  pt. 

15       72 
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557 

SURI-Phy8-101-35 

215 

UMRI -21 44- 402 -T 
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24       72 
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142 

SU-TN-388-19 

626 

UMRI -21 44- 409 -R 

22 

WADC-TN-56-475 

141 

WADC-TR-59-316, 

pt.   2 

780 

TAM-81 

77 

UMR1-2144-416-R 

47 

WADC-TN-58-141 

298 

WADC-TR-59-317 

75 

TAM-88 

77 

UMR1-2144-1120-M 

154 

WADC-TN-58-262 

117 

WADC-TR-59-346 

222 

TAM-97 

77 

UMRI -2262- 108 -T 

491 

WADC-TN-58-301 

472 

WADC-TR  59-360 

528 

TAM-143 

.70 

UMRI -2262- 151 -T 

747 

WADD-TR-59-3 

645 

WADC-TR-59-361 

678 

TAMC-Ref-58-7A 

iT$ 

UMRI- 2262- 159-T 

718 

WADC-TN-59-14 

62 

WADC-TR-59-366, 

pt.   1 

703 

TAMC-Ref-59-6S 

546 

UMRI- 2262- 186-T 

718 

WADC-TN -59- 19 

457 

WADC-TR-59-374 

601 

TAMC-Ref-59-9F 

546 

UMRI- 2262- 190-T 

86 

WADC-TN -59 -163 

30 

WADC-TR-59-383 

144 

TAN4C-Ref-59-15D 

699 

UMRI -2262- 191 -T 

426 

WADC-TN-59-183 

197 

WADC-TR-59-397 

62 

TAMC-Ref-59-l6A 

40t 

UMRI- 2262- 197-T 

154 

WADC-TN -59- 190 

15 

WADC-TR -59 -399 

201 

TAMC-Ref -60-801 

tm 

UMR1-2512-4-F 

462 

WADC-TN-59-193 

"I- 

WADC-TR-59-404 

198 

TAMC-Ref-60-IT 

696 

UMR1-2597-3-S 

139 

WADC-TN-59-198 

WADC-TR -59-406 

200 

TCEA-TN-3 

324 

UMRI-2597-7-S 

323 

WADC-TN-59-199 

7 

WADC-TR -59 -41 2 

309 

ix:m-i6 

34 

UMRI-2649-9-P 

277 

^WAPC-TN-59-202 

8 

WADC-TR -59- 429 

125 

TDAC-STR,   V.   1 

209 

UMRI-2659-5-T 

489 

WADC-TN-59-203 

678 

WADC-TR-59-432 

177 

TDR-329 

725 

UMR1-2659-6-T 

631 

WADC-TN-59-210 

617 

WADC-TR-59-438 

211 

TDR-361 

725 

UMRI-2659-7-T 

573 

WADC-TN-59-227 

207 

WADC-TR -59 -456 

411 

TDR-403 

704 

UMRI -2659- 8 -T 

631 

WADC-TN -59 -327 

250 

WADC-TR-59-462 

708 

TED- ADC -AE- 1411 

383 

UMR1-2659-9-T 

489 

WADC-TN-59-345 

141 

WADC-TR-59-463 

559 

TED- ADC-AE- 1412 

123 

UMRI   2659- 10-T 

489 

WADC-TN-59-352 

209 

WADC-TR-59-465 

476 

TED- ADC- AE- 1412 

412 

UMRI    2732-4-F 

40 

WADC-TN -59-363 

152 

WADC-TR-59-466 

144 

TED-ADC-AE-1412.  1 

10 

UMR1-2784-3-T 

772 

WADCTN -59-388 

196 

WADC-TR-59-470 

325 

TED- ADC-AE -141 2.  2 

435 

UMRI- 2784- 4-T 

772 

WADC-TN-59-393 

266 

WADC-TR-59-483 

328 

TED-ADC-AE-5210 

251 

UMRI- 2820- 1-P 

426 

WADC-TN -59-394 

447 

WADC-TR-59-491 

410 

TED- ADC-AE -6307 

279 

UMRI -28  20- 2- P 

426 

WADC-TN -59-401 

485 

WADC-TR-59-492 

301 

TED- ADC-AE-  RS-7045 

127 

UMRI-2854-5-P 

426 

WADC-TN -59 -404 

115 

WACC-TR-59-495 

701 

TED- ADC- A  V- 44005 

718 

UMRI-2871-3-T 

223 

WADC-TN-59-405 

372 

WADC-TR-59-498 

214 

TED-ADG-AV-73011 

675 

UMRI-2871-4-T 

224 

WADC-TN-59-407 

129 

WADC-TR-59-500 

174 

TED-ADC-EL-889 

583 

UMRI-2874-5-T 

539 

WADC-TR-52-76 

570 

WADC-TR-59-510 

493 

TED- ADC -EL -5006 

554 

UMRI-2874-6-T 

542 

WADC-TR-52-184, 

WADC-TR-59-5U 

762 

TED- ADC -EL -9021 

561 

UMRI-29O0-1-T 

638 

suppl.  6 

413 

WADC-TR-59-526 

199 

TED- ADC -£1.-44020 

561 

UMRI- 2900- 11-T 

SO 

WADC-TR-52-283,  pt. 

5       601 

WADC-TR-59-531 

759 

TED-ADC-EL-52059 

708 

UMRI -2900- 13 -T 

68 

WADC-TR-52-500 

601 

WADC-TR-59-543 

189 

TED-ADC-RS-7a45-59l5M 

689 

UMRI -2900- 17 -R 

48 

WADC-TR-56-222,  pt. 

3       412 

WADC-TR-59-544 

194 

TED-MTC-EL-303 

414 

UMRI-2900-33-T 

122 

WADC-TR-56-330,  pt. 

12     480 

WADC-TR-59-545 

189 

TED-MTC-EL-310 

705 

UMR1-2900-42-T 

85 

WADC-TR-57-170 

162 

WADC-TR-59-549 

642 

TED-NfrC-GM-618 

414 

UMR1-2900-52-R 

97 

WADC-TR-57-344.  pt. 

4      621 

WADC-TR -59 -559 

193 

TED-MTC-PA-203 

705 

UMRI -2900- 80- R 

92 

WADC-TR-57-619 

140 

WADC-TR-59-570 

499 

TED- MTC- PA -501.1 

439 

UMRI- 2900-84- R 

602 

WAnC-TR-57-649.   pt. 

2       416 

WADC-TR-59-572 

202 

TED-MTC-PA-503 

439 

UMRI-2900-88-R 

215 

WADC-TR-57-657 

59 

WADC-TR-59-575 
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WADC 

-TR 

-59-595 
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WADD-TR-59-4 

51 

WADO-TR -60- 251 

473 

WIS-OOR-29,  ser.  2 

WADC 

-TR 

-59-603 

189 

WADD-TR-59-12 

278 

WADD-TR -60- 254 

702 

and  5 

794 

WADC 

-TR 

-59-606 

78 

WADD-TR-59-13 

201 

WADD-TR -60- 258 
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Wayne.   Pa. 
Applied  Psychology  Panel. 

Office  0*  Scientific  Reaearch 

and  Development 


Applied  Psychology  Research 
Unit,  Cambridge  (Gt.  Brit.) 

Arctic  Aerofnedical  Lab., 
Ladd  APB,   Alaaica 


772 


S 

64 

83 

92 

119 

182 


225 
226 

313 

377 

454 


529 
604 


605 
651 
701 
709 
743 


798 


193 
209 
418 
540 

592 
599 
613 
792 

562 

434 


6 
lit 

S77 

119 

10 
t2 


i  Number 


147  448 

148  893 

149  864 

.46  119 
46  397 
46  598 
46  591 
46  599 
51  705 

161  809 
1  61  789 
161  983 

^46  879 
171  007 


158 


149  943 
1^  895 
14^  942 
14^949 

150  107 
14C  944 
15)403 


l*i437 
147  283 
14^  555 
14f556 
15()324 
15f  155 
1411  190 
15(1  157 
1411619 

141   456 

1«    684 

13V  779 


144 

14< 

14< 
14< 


780 
809 

098 

262 
235 


Source 

'•r 

FB  Number 

Arctic  Aeromedical  I  jh. , 

Ladd  APB,   Alaaica  (con. ) 

125 

147  286 
147  287 

X7l 

147  288 
147  289 

304 

146  117 

334 

146  120 

382 

146  628 

390 

146  626 

445 

146  631 

487 

146  621 

584 

146  6,% 

684 

150  026 

685 

150  021 
150  025 

732 

150  027 

734 

161  974 
161  975 

Arctic  loat. ,  Catholic  U.  at 

America.  Waahingtoo.  D.C. 

26 

146  352 

Arctic  Inst.  c<  North  Aiwrlca 

New  York 

"  136 

137  849 

Arctic  Inst,  of  North  America 

, 

Washington,  D.  C. 

406 

148  221 

560 

148  963 

ARDE  Associates,  Newark. 

N.  J. 

24 

146  493 

Arizona  Sute  U. .   Flagstaff 

532 

148  858 

Anzoua  Sute  U. .  Tempe 

393 

/  148  342 
'    149  381 

540 

Arizona  U. ,  Tucson 

199 

137  727 

336 

147  592 

709 

147  539 

Arkansas  U.  ,   FayetteviUe 

635 

146  753 

Arkansas  U.  Graduate  Inst. 

d  Tech. .   Uttle  Rock 

479 

161  844 
161  847 

Armed  Forces-NRC  Com- 

mittee oo  Hearing  and  Bio- 

Acouatlcs.  St.   Louis.  Mo. 

488 

146  692 

Armed  Services  Technical 

Information  Agency. 

^ 

Arlington.   Va. 

13 

161  653 

Source 


^SiS-^ 


PS  Number 


Arlington.   Va. 

13 

161  653 

SS 

161  654 

•n 

161  681 

349 

161  810 

Armour  Research  Fotindation, 

Chicago,   111. 

19 

145  712 

29 

161  652 

59 

138  320 

1« 

147  371 
161  725 

174 

161  754 

19« 

161  746 

201 

161  709 

2S2 

148  073 
148  074 

306 

161  778 
161  779 

309 

161  802 

~ 

328 

161  816 

412 

161  839 

419 

148  071 
148  072 
148  385 

484 

161  870 

550 

150  212 

554 

147  943 
147  944 

S62 

149  877 

» 

639 

149  505 

• 

702 

149  862 
171  008 

709 

150  589 

761 

161  962 

775 

149  303 
149  761 

780 

161  955 

Army  BalUstic  Missile  Agency, 

Redstone  Arsenal,   Ala. 

283 

146  270 

562 

149  095 
161  927 

Army  Chemical  Corps,   Fort 

Detrlck,  Md. 

14 

145  874 
145  875 

122 

147  043 

685 

150  236 

Army  Chemical  Corps  Engi- 
neering Command,   Army 
Chemical  Center,  Md.  306 

Army  Chemical  Research  and 
Development  Labs. ,   Army 
Chemical  Center,  Md.  686 


M 


137  561 


150  223 


Army  Chemical  Warfare  Labs. , 
Army  Chemical  Center,  Md.       15 

1  28 

31 
32 

122 

127 

12i 

145 


1<5 


2Si 

259 

260 

279 
310 
334 
3S3 

387 

390 
485 

487 
495 
«86 
333 

536 


Army  Engineer  Arctic  Con- 
atructlon  and  Frost  Effects 
Lab.,  Boston,  Mass. 

Army  Engineer  Research  and 
Development  Labs.,  Fort 
Belvlor,   Va. 


Army  Engineer  Waterways 
Ejtperlment  Station. 
Vickaburg,  Mlsa. 


Army  Medical  Research  Lab. 
Fort  ICnox,  Ky. 


537 
686 


736 
779 


25 


Army  Ordnance  Corps, 
Waahington,  D.  C. 


434 


146  249 
146  251 
146  858 

145  755 

146  061 
146  058 
146  171 

146  865 

147  331 
146  863 
146  867 
146  864 
146  866 
146  859 

146  861 

147  550 
146  862 
146  757 

146  857 

147  628 
147  549 
161  772 
147  683 
161  771 
147  627 

147  626 
146  458 
146  345 

148  265 
146  302 

146  460 
161  860 
148  228 
148  029 

148  445 

149  906 

147  236 

148  909 
146  547 
148  90» 

148  910 
146  459 
146  548 

149  970 

150  123 
150  546 
161  971 
150  103 


146  024 


25 

146  022 

146  023 

146  024 

171 

146  246 

215 

147  462 

280 

148  052 

303 

147  845 

312 

146  279 

419 

146  661 

600 

147  224 

707 

150  200 

732 

147  816 

741 

150  199 

742 

150  231 

766 

149  317 

25 

146  022 

146  024 

146  026 

277 

147  738 

308 

'   148  085 

148  066 

312 

148  089 

417 

146  565 

161  869 

548 

149  194 

596 

149  199 

119 

147  456 

256 

146  267 

146  268 

257 

146  269 

383 

146  314 

529 

146  315 

684 

149  767 

146  182 


Source 


Army  Ordnance  Human  Engi- 
neering Labs. ,  Aberdeen 
Proving  Ground,  Md. 


Army  Polar  Reaearch  and 
Development  Center, 
Fort  Belvoir,   Va. 

Army  Prosthetics  Research 
Lab.,  Washington,  D.  C. 


Army  Research  Office. 

Washington,  D.  C. 
Army  Rocket  and  Guided  Missi 

Agency.   Redstone  Arsenal, 


Page 

PB  Number 

48 

146  159 

250 

146  160 

257 

147  162 

278 

147  962 

709 

150  087 

25 


96 


le 


146  026 


13 

145  705 

62 

146  214 

63 

146  854 

127/ 

145  965 

180 

147  026 

742 

147  818 

161  139 


Ala. 

148 

147  463 

165 

147  590 

205 

145  966 

217 

147  579 

220 

147  151 

496 

148  356 

« 

599 

149  182 

738 

149  440 

766 

149  094 

Army  signal  Missile  Support 

Agency,  White  Sands  Missile 

Range,   N.  Mex. 

148 

146  835 

283 

147  521 
147-742 

Army  Signal  Research  and 

Development  Lab. ,  Fort 

Monmouth,  N.  J. 

22 

139  075 

49 

145  752 

79 

145  754 

89 

145  753 

s 

116 
131 

146  937 

147  388 

•136 

146  932 

149 

146  933 
146  934 
146  936 

200 

146  935 

206 

146  787 

211 

146  982 

270 

147  995 

148  114 

275 

146  265 

147  998 

276 

147  999 

282 

148  073 
1^  074 

283 

148  115 
148  544 

284 

146  266 

147  977 

148  117 
148  118 
161  821 

299 

146  293 

? 

402 

146  347 
146  549 

146  550 

147  996 

147  997 

148  543 

403 

146  654 

408 

146  391 
148  000 
148  001 
148  540 
148  541 

419 

148  071 

» 

420 

146  590 
146  653 
148  002 
148  112 

434 

148  119 

149  384 

490 

146  342 

497 

148  113 

544 

147  564 

148  539 
148  542 

562 

149  416 
149  417 

563 

147  819 
149  386 
149  414 

Source 

Army  Signal  Resesch  and 
pevelopment  Lab.,  Fort 
Monmouth,  N.  J.  (con.) 


Page      PB  Number 


Army  Snow,  Ice  and  Perma- 
frost Research  Establish- 
ment, Wllmette,  III. 


610 
632 
634 
640 
693 

694 

709 

710 

726 

736 
767 


24 
25 


138 
270 

271 
272 

273 
405 


543 
546 
547 


548 


Army  Transportation Environ- 
menul  Operations  Group, 
Fort  Eustis.   Va.  584 

597, 

Army  Transponacion  Research 
and  Engineering  Command, 
Fort  Eusbs,  Va.  58 

AWiold  Engineering  Develop- 

^ment  Center,  Tullahoma, 
enn.  - 


ARO,  Inc.,  Tullahoma.  Tenn. 


348 
466 
563 
613 
614 

702 
750 
792 
29 
71 
149 
165 
191 


192 
308 
321 


149  383 
149  418 
149  385 
149  419 
147  820 
147  825 
147  823 
147  821 

149  415 

147  822 

148  120 
147  826 
147  827 

150  685 
147  824 


146  499 
146  022 
146  023 
146  024 
146  025 

146  026 

147  184 

147  185 

148  469 
148  470 
148  471 
148  467 
148  477 
148  462 
148  465 
148  466 
148  468 
148  460 
148  463 

146  560 
148  474 

148  475 

147  183 
147  353 
147  352 

149  125 
149  129 
149  130 
149  131 
149  124 
149  133 
149  194 


149  222 

149  221 


145  701 


145  749 

145  750 

146  763 

147  330 

146  764 

147  008 
147  145 
147  375 
146  114 
146  113 
146  115 

146  332 

147  600 

147  728 

146  569 

148  099 

147  879 

148  961 

149  197 

149  975 

150  165 
149  976 
145  749 

145  750 

146  763 

147  330 

146  764 

147  008 
147  145 
147  375 
146  113 
146  115 

146  332 

147  600 


Source 

ARO,  Inc.,  Tullahoma, 
y"ST*«>n-  (con.)         -- 


(\ 


Associated  Engineers,  Inc. 
Springfield,   Mass. 


Astro-Electronic  Products  Dlv. 

Radio  Corp.  of  America, 

Princeton,  N.  J. 
Astrophyslcal  Observatory, 

Smithsonian  Institution, 

Cambridge,  Mass. 

Atlantic  Research  Corp., 
Alexandria,  Va. 


Page 

PB  Number 

348 

147  728 

466 

146  569 

148  100 

563 

148  099 

614 

148  961 

702 

149  975 

750 

150  165 

792 

149  976 

171 

147  281 

181 

146  992 

731 

150  017 

92 


523 
674 

17 
448 
540 
599 


Audlology  Lab. ,  Northwestern 

U.,   Evanston,   111.  10 

AvcoCorp.,  Nashville,  Tenn.      555 

702 


Avco  Corp. 


Wilmington,  Mass.    14 

.    214 

270 

306 


Avco-Everett  Research  Lab. 
Mass. 


536 
699, 

93 
94 

165 
192 
333 
346 
393 

435 


465 

466 


467 


468 


Aviation  Gas  Turbine  Dlv. 
Westlnghouse  Electric  Corp. 
Lester,   Pa. 


469 

486 
501 
904 


511 
563 

584 

602 
614 
644 

645 

689 

750 
755 


621 


145  873 


147  552 
150  382 

145  838 

146  755 
146  543 

148  876 
161  900 

146  144 

149  302 

150  047 
150  279 

145  827 

146  907 

147  658 
161  830 
161  831 

148  887 
150  341 

145  772 

146  700 

146  853 

147  200 
147  434 
161  824 
161  825 
147  208 
147  397 
147  198 
147  202 
147  206 
147  212 
147  213 

146  651 

147  193 
147  203 
147  209 
146  649 

146  655 

147  189 
147  190 
147  207 
147  210 
147  398 
146  656 

146  658 

147  204 
147  205 
147  214 
147  215 

146  652 

147  191 
147  395 
147  195 

146  657 

147  196 
147  211 
147  396 
147  216 
147  217 
147  201 

146  650 

147  197 

147  199 

148  187 

146  659 

147  192 
147  830 
147  829 
147  828 


161  936 


Sourc* 


PiJB      IB  Ntmber 


AntuoB  Madlcal  Acceleration 
Lab  ,  Naval  Air  Deweloficnent 
CMttr.  joliaavllla.  h.  to 

»  123 


127 
2S1 

au 

3t7 
412 
435 

S33 
676 

682 
689 


Aviation  Piycbolofy  Lab. ,  U    oT 

IlUnoia.  Urbaoa 
■all  Brodwra  Reaearcb  Corp. , 

Boulder.  Colo 
BalUatic  Reaearch  Latw., 

Aberdeen  Proving  Ground,  Md 


Bally  Ribbon  Milla,  Inc..  Pa. 
Barodynamics,   Inc., 
Bartol  Research  Fouodanon, 

Franklin  Uiat.,  Swarthmore 

Pa. 


Battelle  Memorial  Inat. , 
Columbus,  Ohio 


X 


252 

614 

.  49 
140 
165 
166 
192 

am 

2S4 

299 


317 
435 
436 
469 
479 

SOS 

^1 

554 


555 
584 

585 


605 
646 
689 
693 
700 
726 

738 
750 

759 
761 
788 
792 
798 
62 


205 
420 
555 

15 
33 

80 

85 
145 
180 
201 
264 
279 
327 

328 
332 

447 
454 
476 
564 
ttl 


iSS 


145  700 

146  203 

146  899 

147  585 

146  898 

147  785 
146  960 
146  959 
146  961 
146  346 
146  962 

148  273 
ISO  139 
ISO  222 

161  791 

148  476 

145  728 

146  948 

147  051 
147  485 

146  770  • 

147  105 
147  490 
147  649 

146  116 

147  839 
[48  645 
48  458 

i48  513 

148  459 
.48  744 

48  5i; 

48  51« 
48  238 

147  790 

148  904 

149  011 
1  49  012 
148  902 
148  646 
148  903 

148  90S 

149  237 
149  994 
149  238 

149  671 

150  091 
IP0  093 
1|I9  091 
150  092 
150  297 

1 17  789 

118  511 

119  884 
1  18  913 
1^)453 
itO  104 
M9  756 
1'6  278 
1'9  121 


14( 
14t 
1« 
14< 


1^6  952 
1^6  322 

H8  517 

1(1  551 

111  692 
145  938 
H5  939 
145  734 
l«l  766 
147  158 
16k  758 
14^  094 
161  818 
14'  733 
161  817 
16.  823 
14:'  980 
147  981 
161  891 
14:  255 
16i  850 
14<i  169 


736 
737 
738 
865 


Source 

Battelle  Memorial  Inat. , 
Columbus.  Olilo(caa.) 


Banelte-Instltut  E.  V. , 
Frankfurt -am -Mala 
(West  Germany) 

Bausch  and  Lamb  Optical  Co 

Rochester.  N.  Y. 
Baylor  U..  Waco,  Tex. 
Baylor  U.  Coll.  o<  Medicine, 

Houston,  Tex. 
Beach  Erosion  Board,  Corps 

or  Engineers,  Wsshington, 

D.  C. 
Beechcraft  Research  and 

Development,   Inc., 

Boulder,   Colo. 
Behavioral  Sciences  Lab. , 

Wright  Air  Development  Div 

Wright -Patterson  APB,  Ohio 

Bell  Aircraft  Corp. ,  Buffalo 
N.Y. 


Bell  Helicopter  Corp., 
Fort  Worth,  Tex. 

Bell  Telephone  Ubs.,   Inc. 

Murray  Hill,  N.  J. 
Bell  Telephone  Labs.,  Inc 

New  York 


Pie 

n  Number 

627 

149  378 

702 

171  016 

737 

171  010 

171  012 

738 

171  017 

759 

161  981 

780 

150  266 

337 

146  043 

777 

149  430 

598 

150  149 

393 

148  444 

260 


Bell  Telephone  Labs.,  Inc.. 

Whippsny,   N.  J. 
Bendlx  Aviation  Corp. , 

Eatontown,   N.  J. 

Benson-  Lehner  Corp. , 

Los  Angeles.   Calif. 
Benson  -  Lehner  Corp. , 

Santa  Monica,  Calif. 
BeslerCorp.,  Emeryville, 

Calif 
Blo-Mechanlcs  Lab.,  Tufts 

v.,  Medford,  Mass. 
Birmingham  U.  (Gt.  Brit.) 
Bjorksten  Researth  Labs., 

Inc.,  Madison,  Wis. 

Blaw-Knox  Co. ,  Pittsburgh.  Pa 
Bliley  Electric  Co.,   Erie,   Pa. 
Boeing  Airplane  Co. ,  Seattle, 
Wash. 

Bolt,  Beranek,  and  Newman, 

Inc.,   Cambridge,   Mass. 
Boon  U,  (West  Ger-nany) 
Booz,   Allen,  and  Hamilton. 

Chicago,   111. 
Borden  Chemical  Co. , 

PhiUdelphla,  Pa. 
Borg-Warner  Corp. ,  Chicago 

111. 
Boston  Coll. ,  Chestnut  HUI, 

Mass. 
Boston  U.  .   Mass. 

BrandeisU.,  Waltham,  Mass. 


147  458 


146 

147  492 

166 

147  268 

hv.. 
Ho   526 

161  923 

765 

171  013 

17 

145  906 

29 

145  978 

177 

161  723 

161  737 

198 

161  761 

278 

146  337 

146  338 

380 

148  784 

34 

145  979 

149 

147  386 

292 

146  264 

555 

147  945 

147  947 

147  948 

556 

147  946 

564 

149  016 

149  017 

149  024 

s«s 

150  145 

567 

147  348 

147  349 

147  350 

147  351 

m» 

148  911 

no 

148  329 

148  .^30 

149  001 

565 

147  920 

565 

149  117 

420 

149  786 

226 

147  093 

351 

147  726 

444 

146  571 

703 

151  702 

201 

146  844 

450 

161  845 

598 

150  153 

.280 

161  819 

299 

147  975 

140 

161  705 

585 

150  296 

278 

161  781 

18 

145  848 

727 

150  672 

176 

148  896 

592 

150  150 

679 

149  854 

253 

148  149 

540 

149  219 

92 

145  810 

501 

148  S9S 

Source 

Brlgham  Young  U. ,  Pnwo, 

Utah 
Bright  Sur  Industries. 

Clifton.  N.  J. 
British  ColumbU  U.  (Canada) 
British  Non-Perrous  Meula 

Research  Aaaoclatlon 
Brooke  Army  Medical  Center. 

Fort  Sam  Houston.  Tex. 

Brookhaven  National  Lab. , 
Upton.  N.  Y. 

Brown  U.,  Providence,  R.  I. 


P»ge      PB  Number 


416     1     148  443 


34 

136 

625 
532 


Brown  U.  Dlv.  of  Applied 
Mathematics.  Provideace,  R.  I 


y 


Brown  U.  Dlv.  o*  Engineering, 
Providence.  R.  I. 


207 
483 
89 
313 
341 
497 
513 
631 
781 

27 
69 

70 
72 
74 

182 
189 
192 
193 
197 
277 
319 
321 
341 
464 
465 
60S 

612 
755 

781 


70 
193 


Brush  Beryllium  Co. , 
CleveUnd.  Ohio 

Brussells  Free  U.  (Belgium) 

Bryn  Mswr  Coll.,   Pa. 

Buenos  Aires  U.  (Argentina) 

Buffalo  U. ,  School  of  Medicine, 
N.  Y. 

Bulova  Research  and  Develop- 
ment Labs.,  Inc.,  Woodslde 
N.  Y. 


Bureau  of  Mines,  Bartlesville, 
Ohio 

Bureau  at  Mines,  Waahiniion 

D.C. 
Bureau  of  Naval  Personnel, 

Waahlngton,  D.C. 
Bureau  of  Naval  Weapons, 

Washington,  D.  C. 


Bureau  of  Ships,  Washington. 
D.  C. 


Bureau  of  Supplies  and  Accounu, 
NavyDept.,  Washington,  D.C. 


s«o 

«14 


74t 
791 

18 
444 

129 
131 
487 

682 


149 

150 
284 

394 


738 


526 


707 


145  803 

146  152 

149  431 

149  148 
149  149 

161  308 

146  745 

145  930 

147  414 

147  758 

146  388 
146  4U 

148  558 
150  208 

145  796 
139  064 

146  174 
146  169 

145  977 

146  255 

146  260 

147  089 

137  961 
147  094 
147  403 

146  053 

138  132 
138  131 

147  404 

147  708 
138  003 

148  579 

149  115 
149  116 
149  440 
149  804 
149  937 
149  945 
149  946 

146  169 
146  437 
146  438 
148  818 
148  584 

148  819 

149  454 
149  597 

149  598 

150  399 
150  398 

161  683 
149  617 
147  435 
147  129 
146  643 

161  984 


137  442 
137  444 
137  439 
137  443 

146  580 
146  601 

146  767 

149  350 


313 

148  651 

329 

148  650 

419 

148  071 

556 

146  983 

599 

149  995 

727 

150  672 

172 

161  715 

189 

147  586 

733 

171  024 

149  615 


Source 

PV 

PB  Number 

Souro* 

f*r 

FB  Number 

Source 

Page 

PB  Number 

Bureau  at  Yards  and  Dncka, 

f 

(!:aUfornia  U. ,,  Los  A^sIm 

Chicago  U..  III. 

22 

145  795 

Waahii^on,  D.C. 

32 

139  135 

School  of  Medicine 

681 

146  618 

67 

146  781 

58 

161  539 

Gallery  Chemical  '■      ,  tm. 

392 

148  373 

217 

147  119 

172 

161  744 

394 

148  374 

259 

147  459 

173 

161  743 

149  191 

314 

147  700 

, 

280 

147  656 

542 

150  308 

148  091 

417 

147  MS 

Calvin  Coll. ,  Grand  Rapids, 

388 

148  083 

418 

147  6S2 

Mich. 

19 

145  898 

403 

146  355 

• 

147  653 
147  654 

Cambridge  U.  (Gt.  Brit.) 

205 
217 

146  443 
146  442 

148  223 
148  582 

\ 

560 

161  959 

483 

146  739 

SOI 

148  416 

161  960 

497 

147  335 

744 

150  059 

161  961 

626 

147  619 

763 

161  953 

707 

149  615 

149  587 

Cincinnati  General  Hospital, 

Burroughs  Corp. ,  Paoll,   Pa. 

150 

146  0^9 

788 

150  343 

Ohio 

125 

146  010 

CaUfomla  Forest  and  Range 

.!? 

789 

150  342 

Cincinnati  Milling  Machine  Co. 

Experiment  Station,  Berkeley    685 

150  675 

Canadian  Commercial  Corp. , 

Ohio 

57 

161  680 

California  Inst,  of  Tech., 

Otuwa 

557 

149  209 

City  Coll.  of  the  City  of 

\ 

Pasadena 

76 
193 

145  724 
161  716 

Canterbury  U.  (New  Zealand) 
Carbon  Research  I,ab. , 

212 

146  131 

New  York 
Clapp,  WilUamP.,   I  aha.,   Inc 

131 

137  956A 

441 

149  189 

U.  of  Buffalo,  N.  Y. 

129 

161733 

Duzbury,  Mass. 

603 

149  766  1 

482 

146  551 

Carnelge  Inst,  of  Tech. , 

CUrendon  Lab. .  U.  of  Oxford 

559 

146  540 

Pittsburgh.  Pa. 

89 

145  928 

(Gt.  Brit.) 

777 

147  876 

619 

147  792 

m 

147  088 

Clevlte  Corp. ,  Cleveland,  Ohio  566 

161  938 

149  508 

217 

146  047 

Clevlte  Reaearch  Center, 

646 

148  895 

^ 

314 

147  864 

CleveUnd,  Ohio 

59 

146  530 

755 

147  793  /, 
149  514-** 

341 

146  184 

Clevlte  Transistor  Products, 

3M 

149  191 

Waltham,  Mass. 

34 

145  876 

757 

161  952 

465 

148  527 

146  167 

California  U. ,  Berkeley 

22 

145  871 

493 

148  .S.33 

285 

147  973 

64 

146  082 

, 

606 

161  943 

Climax  Molybdenum  Co.  at 

182 

138  282 

600 

149  810 

Michigan,  Detroit 

77 

161  542 

183 

146  045 

711 

148  866 

328 

161  820 

210 

137  959 

773 

149  867 

622 

149  991 

' 

264 

147  837 

Carnegie  last,  of  Tech. 

Cloud  Physics  Lab. ,  U.  at 

301 

147  680 

Gradurte  School  of  Industrial 

Chicago,   111. 

199 

137  727 

314 

147  859 

Administration,   Pittsburgh, 

544 

149  310 

336 

147  699 

Pa. 

66 

145  976 

Coaaul  Studies  Inst. , 

377 

148  822 

606 

148  170 

Loulsana  State  U. , 

148  823 

743 

148  603 

Bacon  Rouge 

23 

146  482 

148  824 

149  878 

26 

146  524 

378 

148  825 

Case  Inst,  of  Tech.. 

549 

147  181 

148  826 

Cleveland,  Ohio 

ts 

146  199 

Coating  and  Chemical  Lab. , 

« 

148  8r 

ft 

145  931 

Aberdeen  Proving  Ground,  Md.  304 

161  476 

148  828 

212 

146  918 

451 

146  678 

148  829 

396 

.    147  723 

161  859 

388 

146  531 

421 

148  195 

599 

161  662 

394 

146  718 

965 

148  179 

741 

149  420 

454 

146  415 

148  745 

< 

149  961 

483 

146  745 

694 

148  195 

Cognitive  Operations  Lab. , 

^ 

501 

148  S83 

640 

147  262 

Bediany  Coll. .  W.  Va. 

U9 

147  078 

505 

146  360 

Caulysls  Research  Lab. , 

147  080 

689 

147  577 

Alfred  U.,  N.  Y. 

265 

147  496 

Colgate  U. ,  Hamilton,  N.  Y. 

183 

147  .V)2 

743 

150  237 

CathoUc  U.  of  America. 

421 

147  180 

CaUfornU  U. ,  Berkeley. 

Washington,  D.  C. 

317 

161  805 

College  of  die  Holy  Cross, 

School  of  Medicine. 

534 

146  625 

Center  for  Documenutlon  and 

Worcester,  Mass. 

262 

147  854 

California  U. ,   1  on  Aisles 

89 

145  867 

Communication  Research, 

CoIUns  Radio  Co. ,  Burbsnk. 

119 

146  051 

Western  Reserve  U., 

Calif. 

711 

139  368 

* 

136 

146  931 

Cleveland,  Ohio 

351 

146  386 

149  369 

226 

137  921 

• 

7W 

149  845 

Cologne  U.  (Germany) 

14 

146  198 

147  128 

799 

150  260 

Colorado  U..  Boulder 

5 

145  846 

252 

148  129 

Center  for  Radiophyslcs  and 

1 

265 

148  144 

- 

148  130 

Space  Research,  Cornell  U. 

285 

148  140 

148  131 

Ithaca,  N.  Y. 

116 

147  053 

378 

148  564 

285 

146  376 

508 

148  523 

606 

149  573 

378 

146  602 

794 

147  883 

635 

148  873 

383 

146  695 

Centre  de  niysique  Electronl- 

744 

150  195 

403 

148  592 

que  et  Corpusculslre 

781 

149  837 

406 

147  939 

(Prance) 

34 

146  261 

Coltanbia  Radiation  Lab. , 

408 

146  645 

965 

147  806 

New  York 

711 

147  6,33 

421 

146  735 

965 

148  868 

Columbia  U. ,  New  Uork 

183 

146  429 

SU 

146  736 

149  876 

201 

161  706 

■ 

513 

146  682^' 

Cehtro  di  Studio  per  la  Plslca 

210 

147  069 

.S,V1 

148  888 

delle  Micronnde  (luly) 

585 

148  779 

VJ 

221 

147  156 

534 

147  573 

148  780 

314 

147  693 

595 

148  834 

644 

149  583 

147  702 

605 

148  831 
148  832 

Chalmers  U.  of  Tech. , 

794 

147  886 

394 
412 

146  749 

161  837 

148  833 

Sweden 

338 

147  509 

418 

148  573 

148  839 

,147  510 

455 

146  414 

631 

147  800 

Chatham  Elecironlca, 

( 

148  577 

651 

148  835 
148  837 
148  838 

Uvliwitoa.  N.  ]. 

34 
150 
566 

H46  041 
146  943 
149  025 

' 

606 

146  413 
149  852 
149  853 

674 

148  266 

Chemlaches  Institm  Marburg 

^ 

744 

147  892 

675 

149  507 

(West  Germany) 

686 

149  338 

779 

147  893 

682 

147  888 

Chesapeake  Bay  Inst. ,  Johns 

ColumbU  U.  Coll.  of  Phyaicans 

711 

149  170 

Hopkins  U.,   Annapolia.Md. 

274 

146  275 

and  Surgeons,  New  York 

387 

136  383 

743 

150  251 

146  343 

ColumbU  U.  School  of  Engi- 

775 

150  250 

CMcagD  Aerial  Induatrles, 

neering,  New  York 

82 

145  813 

ISO  252 

Inc.,  Melrose  Part,   III. 

273 

146  123 

225 

147  082 

ISO  253 

Chicago  Midway  Ubs.,  U.  of 

648 

149  783 

150  254 

Chicago,  111. 

140 

703 

161  702 

161956 

744 
794 

147  894 

148  067 

t 

795 

149  807 

87 


SOUTM 

CombiMtlaa  Acrodynanuca  LMb. 
H»nr«rd  U  ,  Cambridge. 
Maaa. 

Combuacioo  Engineering  Inc. , 
Wlndaor.  Conn. 

Committee  oa  Undersea 
Warfare.  National  Reaearch 
Council,  Waahington.  D.  C. 


f*W      Fl  Number 


469 


486 


84 


Ccanmuni cable  Dlaeaae  Center, 

AtUnu.  Ga  732 

Cotnpagnie  Gene  rale  de 
Telegraphic  tana  Fil  (Fiance)  421 

566 
781 
Computation  Lab..   HarrardU., 
Cambndge,  Maaa.  M 

567 


Computer  Lab. ,  Ordnance  Taiyc- 
Automonve  Command, 
Center  Line,  Mich. 


610 


Connecticut  U. ,  Storra 


Cooaenratolre  dea  Ana  et 
Meueri,   Paris  (France) 

Cootrol  Systema  Lab. ,  U.  of 
nUoola,  Urbaoa 


Coavmir,  Fort  Worth.  Tex. 


CooTBlr.   Potnona,  Calif. 
CoavatT,  San  Diego,  CaUf. 

Cook  Research  Lab*., 
Morton  Grove,  111. 


Coordinating  Research  Council, 

Inc . .   New  York 
Copenhagen  U.  (Denmark) 

Cornell  Aeronautical  Lab. , 
Inc.,  Buffalo,    N.  Y. 


CorwUU.,  Idiaca,  N.  Y. 


455 

461 
59o 


252 
253 
455 

215 
782 

567 
606 
675 
206 
592 
627 
628 
767 
321 
727 


179 
278 
556 

599 
384 
606 

132 
ISO 
193 

201 
202 
278 
309 
412 
421 
447 
469 
477 

479 
508 

556 
614 
615 


797 

64 
88 
93 
130 
138 
215 
314 
460 
495 
540 
559 


149  269 
147  042 


111  202 rep 
HI  207 rep 
111  208  rep 
111  209rep 

148  097 

146  389 

150  090 
148  213 

J45  870 
1^7  348 

147  349 
147  350 
147  351 
150  300 


146  760 
146  761 
148  522 
148  759 
148  391 
148  392 
148  393 
.48  147 
,48  146 

48  402 

46  434 

49  588 

149  400 
149  399 
149  398 
147  596 
149  992 

149  993 

150  016 
150  674 

146  439 
149  566 
149  875 

161  756 

147  413 
149  441 

161  900 
146  307 
149  580 


146  447 
146  874 
1»6  973 
117  406 
1 17  018 
1  bl  717 
116  370 
1  bl  826 
1  Si  855 
1«8  783 
l|u  739 
1«8  357 
1|8  242 
1^8  243 
1«8  376 
l«7  909 


Source 

Par 

n  Number 

Cornell  U.    Graduate  School 

of  Aeronautical  Engineering, 

Ithaca,  N.  Y. 

193 

146  843 

322 

147  634 
147  644 

Cornell  U.  School  of  felectrlcal 

Engineering,  Ithaca,  N.  Y. 

27 

146  157 
146  166 

- 

28 

138  117 
146  065 
146  165 

y 

116 

146  094 

285 

147  966 
147  967 

372 

146  587 
148  345 

431 

147  246 

795 

149  873 

Corporation  for  Economic 

and  Industrial  Reaearch, 

Washington,  D.  C. 

413 

146  535 

Mountainside,  N.  J. 

592 

149  568 

Crucible  Steel  Co.  oT  America 

Pittaburgh,  Pa. 

480 

161  848 

Crucible  Steel  Co.  of  America 

Syracuse,   N.  Y. 

'48O 

148  003 

625 
Cnrft  Ub.,  HarrardU., 
Cambridge.  Maaa.  116 

150 

567 
i'  566 

711 
Cryogenic  Engineering  Lab. , 

National  Bureau  of  Standards, 

Boulder,  Colo.  436 

Cryogenic  Lab.,  Ohio  State U. 

Reaearch  Foundation, 

Columbua  132 

Cuyo  U. ,  Mendoza,  Argentina  487 
Dancer- FItzgerald-Sample, 

Inc . ,   New  York  532 

Daniel  Guggenheim  Airahlp 

Inst.,  Akron,  Ohio  23 

Daniah  National  Committee  of 

UKSI  269 


Dartteouth  Coll. ,  Hanover, 
N.  H. 


25 
273 


David  Taylor  Model  Basin, 
Washington,  D.  C. 


David  Sarnoff  Research  Center, 
Princeton,  N.  J.  34 

151 
422 
491 
S« 
712 

140 
172 
1S9 
2M 
317 
413 
442 
4i9 
47S 

SM 

708 
733 

756 

Davidson  Lab. ,  Stevens  Inst, 
of  Tech. ,  Hobokea,  N.  J.        442 

620 
756 


Davles  Laba.  Dlv., 
Minneapolis  -  Honeywel  1 
Regulator  Co. ,  Beltaville, 
Md. 

Daystrom  Systema,   La  JoIU, 
Calif. 

Dayton  U. ,  Ohio 

Dayton  (J.  Reaearch  Inst., 
Ohio 

Defense  Atomic  Support 
Agency,  Washington,  D.C. 


88 


712 

413 
329 

202 

16 
331 
629 


148  785 

146  088 
146  089 

146  084 

147  135 

148  321 
148  322 
150  197 


161  093-4 


147  562 
146  643 

148  901 

146  484 

146  135 
146  136 

146  200 

146  195 

161  541 

146  083 

149  103 
^  147  272 

149  366 
149  367 

147  036 

146  946 

147  270 
138  273 
147  464 

147  727 

148  653 
148  033 

147  257 

148  855 

146  588 

149  822 

149  89r 

150  676 
152  019 
150  292 

147  083 
147  801 
147  887 
149  866 


148  856 

161  858 

ll^l  797 

161  703 

146  481 
148  379 
161  916 


Source 

Defense  Electronic  Products, 
Radio  Corp.,0*  America, 
Camden,  N.  ]. 

Defense  Metala  Information 
Center,  Battelle  Memorial 
Inst.,  Columbus,  Ohio 


Page      PB  Number 


712 


149  102 


Defense  Resean:h  Lab. ,  U 

Texaa,  Auatin 
de  Florez  Co.,  Inc.,  Eoglewood 

CUffa,  N.  J. 


De  HavtIUnd  Aircraft  Co. ,   lid 

(Canada) 
Denver  Research  Inat. ,  Colo 


Denver  U.>  Colo. 


Department  of  the  Air  F6rce, 

Waahington,   D.  C. 
Detroit  Arsenal,  Center  Line, 

Mich. 
Detroit  U. .  Mich. 

Deutscher  Wetterdienat, 
Offenbach  (West  Germany) 

Diamond  Antenna  and  Microwave 
Corp.,  Wakefield.  Mass. 

Diamond  Ordnance  Fuze  Labs 
Waahington,  D.  C. 


49 

161  202 

57 

161  201 

60 

151  082 

161  199 

161  200 

75 

161  196 

161  203 

200 

151  074 

151  060 

299 

161  706 

307 

161  204 

324 

.     161  205 

325 

151  065 

326 

161  196 

480 

151  066 

505 

161  207 

595 

151  067 

151  089 

622 

151  068 

151  090 

161  209 

161  211 

624 

161  206 

625 

161  210 

737 

151  092 

758 

151  093 

161  214 

161  217 

760 

151  091 

161  212 

634 

149  616 

29 

145  932 

526 

150  309 

150  310 

150  311 

150  312 

557 

149  209 

202 

147  737 

307 

161  776 

276 

147  647 

147  648 

406 

149  123 

548 

149  135 

552 

149  811 

tm 

149  132 

149  134 

586 

161  913 

445 

146  532 

6«0 

149  503 

7M 

150  242 

28 

146  219 

•^ 

146  220 

568 

147  361 

35 

146  060 

146  077 

146  079 

161  674 

«» 

146  078 

146  060 

146  226 

•S 

146  227 

151 

146  137 

ats 

146  398 

aM 

146  812 

299 

146  341 

147  784 

300 

147  163 

422 

148  464 

4M 

146  751 

146  752 

146  913 

496 

146  301 

568 

148  224 

149  329 

586 

147  795 

150  012 

727 

147  794 

149  42l\ 

744 

150  019    ^ 

767 

149  294 

Source 


Page      FB  Number 


Dielectrics  Lab. ,  Johns 

Hopkins  U. ,  Baltimore,  Md. 

35 

161  545 

Digiul  Computer  Lab. ,  U.  of 

Illinois,  Urbana 

202 

146  033 

461 

146  603 

607 

148  792 

Directorate  of  Engineering 
Sundards,  Wright  Air  Develop 
mentDiv..  Wright -Patterson 
AFB,  Ohio 

Directorate  o<  Flight  and   All- 
Weather  Testing,  Wright- 
Patterson  AFB,  Ohio 

Directorate  of  Labs. ,  Wright 
Air  Development  Div.,   Wright 
Patterson  AFB,  Ohio 

Douglas  Aircraft  Co. .  Inc. , 
Long  Beach,  Calif.  -^ 

Douglaa  Aircraft  Co. ,  Inc., 


513 


30 
151 


712 


140 


Elthel  McCuUough,  Inc., 

San  Bruno,  Calif.  ,  36 

Electric  Boat  Div. ,  General 

Dynamlca  Corp. .  Crocon. 

Conn. 

Electric  Storage  Battery  Co. 
Yardley,   Pa. 

Electrical  Engineering  Research 
Lab.,  U.  of  IlUnoU.  Urbana 


303 
706 

422 
712 

36 

85 

151 

152 

346 

422 


423 
569 
648 
712 
713 
795" 
Electrical  Engineering  Reaearch 
Lab.,  U.  of  Texas.  Auatin         222 

409 
506 


161  181 


146  914 

147  582 


161  979 


161  731 


El  Segundo,  CaUf. 

557 

161  924 

161  925 

161  926 

Dow  Chemical  Co. ,  Midland. 

Mich. 

77 

146  617 

559 

161  942 

Driver,  Wilbur  8.,  Newark. 

N.J. 

57 

145  703 

DukeU.,  Durham,  N.  C. 

175 

146  774 

534 

146  693 

Di4te  U.  Medical  Center, 

Durham.  N.  C. 

257 

161  798 

Dunlap  and  Aaaociates,   Inc. , 

Stamford,  Conn. 

10 

145  756 

117 

146  878 

374 

148  898 

610 

149  215 

Dynamic  Analysis  and  Control 

Lab.,  Masa.  Inst,  of  Tech. , 

' 

Cambridge 

374 

147  732 

410 

1-.9  285 

Eagle-Picher  Reaearch  Labs., 

Miami,  OkU. 

215 

137  660 

342 

137  647 
137  662 

Eastman  Kodak  Co. , 

Rodwater,  N.  Y. 

36 

145  878 

568 

149  109 

Eclipse -Pioneer  Div.,  Bendix 

Aviatlan  Corp. ,  Teterboro, 

N.J. 

448 

148  493 

Ecole  Norma  le  Superieure 

(France) 

482 

146  551 

Edison,  Thomaa  A.,  Industries, 

^ 

West  Orange,  N.  J. 

568 

149  118 

Educational  Research  Corp., 

Cambridge.   Mass. 

36 

145  833 

251 

148  150 

676 

148  271 

Educational  Testing  Service, 

Princeton,  N.  J. 

2\^ 

147  453 

379 

146  407 
146  461 

\^0 

147  806 

145  935 


161  806 
171  022 

147  974 
149  610 

145  936 

145  732 

146  920 
146  919 

148  109 
148  110 

146  357 
148  599 
148  765 

148  766 

149  015 

150  727 
150  393 
150  095 

147  091 

146  586 

147  394 

148  206 
148  209 


Source 

Electrical  Engineering  Re- 
search Lab. ,  U.  at  Texas, 
Austin  (con.) 

Electro-Optical  Systems,  Inc. , 

Pasadena,  Calif. 
Electromagnetic  Research 

Corp.,  Washington,   D.  C. 


Electron  Tube  and  Microwave 
Lab.,  Calif.  Inst,  of  Tech., 
Pasadena 


Electron  Tube  Research  Lab. 
U.  of  Minnesou,  Minneapolis  286 

Electronic  Communication, 
Inc.,  Ttmonlum,  Md. 


Electronic  Defense  Lab. , 
Sylaanla  Electric  Products, 
Inc. ,  Mountain  View,  Calif. 


V 


Electronic  Engineering  Co. 

of  California,  Santa  Ana 
Electronic  Systems  Lab. , 

Mass.  Inst,  of  Tech. , 

Cambridge 


Electronics  Research  Lab. , 

Sunford  U.,  Calif. 
Electronica  Research  Lab. , 

U.  of  California,  Berkeley 


Emerson  and  Cuming,  Inc. , 
Canton,  Maaa. 

Emhart  Mfg.  Co. ,  Hartford. 

Conn.  ( 

Engelhard  Industries,  Inc., 

Eaat  Newark,  N.  J. 
Engineering  Corps, 

Washington,  D.  C. 


P'Re 

PB  Number 

544 

149  442 

795 

149  977 

569 

147  609 

223 

146  910 

146  911 

700 

149  844 

36 

146  516 

86 

137  721 

93 

145  902 

286 

147  906 

423 

146  327 

36 

145  757 

423 

146  324 

37 

146  876 

151 

146  059 

147  132 

183 

147  019 

223 

146  062 

423 

147  437 

147  438 

424 

147  439 

147  440 

508 

148  046 

569 

148  340 

635 

147  441 

569 


Electronic  Tech.  Lab. , 
Wright  Air  Development  Div. 
W right -Panerson  AFB,  Ohio 

Electronics  Research  Lab. , 
Columbia  U. .  New  York 

ElectroniQ Research  Lab., 
NortheaanraU. ,  Boston, 
Maas. 


287 


250 
455 


212 

37 

152 
223 
287 


424 
461 
491 
509 


569 

570 
610 
713 

714 

776 

312 
424 

60 

714 

25 


149  377 


152 

161  721 

286 

147  686 

148  040 

287 

148  041 

713 

150  405 

150  406 

150  409 

782 

150  051 
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IfHeractlOD  Lab.  ,  Yale  U. , 

New  Haven.  Coon 
International  Buainess  Machlnea 

Corp.,  Kingaton.  N    Y. 

InternatloBal  Bualneaa  Machlnea 

Corp  .  New  York 
International  Geophysical  Year 
International  Inat    al  Meteoroi- 

ocy  U   or  Stockholin (Sweden) 


205 
218 

482 
483 
484 
502 

626 
644 
789 


698 
690 


178 
203 


International  Resistance  Co. , 

Rilladelphia,  Pa 
International  Telemeter  Corp. 

Loa  Angeles.  Calif. 


Iaoo«T<iere  Research  Lab. 
Pennsylvania  State  U. , 
University  Park 


153 

437 

254 

716 
717 

581 

700 

694 

700 

39 

462 
512 
513 

717 


139 
154 
276 
409 
510 
545 
552 


•  Number 


146  308 

148  060 
146  336 

161  917 


146  143 

146  204 

149  422 

145  944 
149  365 
149  599 
149  600 
149  601 
149  602 
149  603 
149  604 
149  605 
149  606 

146  230 
148  600 

148  239 

146  028 
146  490 

46  875 

47  355 
47  356 

47  334 
46  471 

48  163 
46  419 

146  420 
149  575 
1  47  616 
1  49  576 
149  577 
149  797 
149  798 


147  622 

147  614 

1 17  142 

117  266 


117  367 
119  184 

1S8  123 

ISO  807 
ISO  808 


Source 


P»ge       PB  Number 


ii; 


345 

873 


1 47  874 

148  250 
873 


:i: 


688 


146  723 
146  724 
1^6  725 
1^6  726 
803 


1^685 
146  897 
13B261 
14b  249 
14^  248 
I4V  790 
148  124 
14^312 
14^784 
14«  785 


Iowa  Engineering  Experiment 

Station.  Ames  138 

Iowa  Sute  U. .  Iowa  City  ^72 


larael  Inst    at  Applied  Socl 

Research  ^ — 

Israel  Inat    at  TechfTHaifa 


latltuto  di  Chlmlca  Generate 
deir  Universlta,  Palermo 
duly) 

Istltuto  do  Pisica  Stiperlcre, 
Unlverslu  di  Pavia  (luly) 

latltuto  di  Metallurgia  e 
Metallografla.  Unlverslu 
degii  Studl  dl  Roma  (Italy) 

Istltuto  Elettrotecnico 
Nazlonale  'Gahleo  Ferraris' 


Ail 
■1/ 


^745 
184 

187 
319 
493 


395 
213 

133 


Johns  Hopkins  U    School  al 

Engineering.  BalUmore,  Md. 
Johns  Hopkins  U.  School  o* 

Hygiene  and  Health, 

Baltimore,   Md. 
Johnson  Research  Potndatlan. 

U.  al  Pennsylvania, 

Philadelphia 

Kaman  Aircraft  Cott).  , 
BloomfieU,  Conn. 

«2 


218 


386 


87 
126 

30 


137  978 

146  706 
161  874 

150  360 
'  146  424 

147  107 

146  096 

147  497 
149  290 


148  360 
146  834 

145  954 


Source 
Kansas  U. .  Lawrence 


duly) 

76 

145  861 

85 

146  436 

325 

147  501 

337 

147  502 

342 

147  500 

I  T  E.  Circuit  Breaker  Co. 

Philadelphia.  Pa. 

425 

147  953 

Itek  Corp. ,  Waltham.  Mass 

340 

147  851 

779 

149  435 

11  1  Labs  ,  Nutley,  N    J 

425 

146  597 

570 

147  960 

J.  0.  Engineering  Research 

Aaaodates,  Baltimore,  Md. 

621 

145  249 

James  Forrestal  Research 

Center,  Princeton,  N.  J. 

56 

145  886 

72 

146  017 
146  018 

133 

147  067 
147  068 

194 

147  066 

325 

147  772 

600 

148  820 

616 

148  821 

762 

150  138 

Jefferson  Medical  CoU. , 

Philadelphia,  Pa. 

683 

150  206 

Jet  Propulaion  Cei«er, 

Purdue  U.  ,   Lafayette.  lod. 

56 

138  325 

198 

145  908 

592 

148  235 

Jet  Propulaion  Lab. ,  Calif. 

Inat.  of  Tech. .  Pasadena 

20 

145  888 

56 

146  856 

95 

146  369 

178 

147  390 

194 

147  482 

301 

148  384 

448 

147  436 

457 

148  648 

Johannes  Cutenberg-Universitat. 

Mainz  (West  Germany) 

23 

146  228 

409 

146  300 

Johns  Hopkins  U. ,  Baltimore, 

Md 

65 

145  774 

205 

146  927 
146  928 

- 

262 

147  763 

265 

147  764 

276 

146  250 

289 

147  520 

459 

148  659 

1 

553 

149  080 

607 

148  930 

627 

148  956 
148  957 

641 

148  889 

. 

717 

148  301 

764 

149  358 

765 

149  360 

7W 

149  359 

146  428 


148  928 


145  812 

146  048 

146  103 


Karolinaka  Instltutet. 
Stockholm  (Sweden) 

Kellen  Aircraft  Corp. . 
Willow  Grove.  Pa 

Kennameul,  Inc. .  Latrote, 
Pa. 

Kent  State  U. .  Ohio 

Keystone  Electronics  Co. , 
PhlUdelphia,  Pa. 

King'a  CoU. ,  U.  d  London 
(Gt.  Brit.) 

Kiriaia  Geophysical  Observa- 
tory (Sweden) 


Knighta.  James,  Co., 
Sandwich.  111. 


P^ge 

256 
266 
390 

457 

679 
-  745 

i.4 

257 

557, 

173 
690 

154 

213 

373 


S2S 

571 


Laboratoire  de  Physique 
Theorlque  et  Hauies  Energies. 
Faculte  des  Sciences,  Orsay 
(France)  757 

Laboratoire  Mediterraneen  de 
Recherche  s  Thermodynamlques 
(Prance)  194 

221 
690 

Laboratorl  dl  Elettrochlmica, 
Chimica  Pisica  e  Metallurgia 
del  Politecnico  di  Milano 
duly)  266 

Labcratorlo  dl  Meccanica 
Applicau  del  PoUtecnlco  dl 
■poiino  (Italy) 


Laboratory  for  Insulation 
Research,  Mass    Inst,  of 
Tech..  Cambridge. 

Laboratory  for  Molecular 
Studies,  U   of  Chicago.  111. 

Laboratory  for  Nuclear 
Science.  Mass.  Inst. of 
Tech..  Cambridge 

Laboratory  of  Astrophysics 
and  Physical  Meteorology. 
Johna  Hopkina  U  . 
Baltimore,  Md. 

Laboratory  of  Aviation  Psychol 
ogy.iOhio  State  U   Research 
Foundation.  Columbus 


Laboratory  of  Climatology, 
Certerton,  N.  J. 

Laboratory  of  Social  Relations 
Harvard  U  ,  Cambridge, 
Mass. 

Laboratory  of  Sutistlcal  Re- 
search, U   of  Washington, 
Seanle 

Lament  Geological  Observa- 
tory. Palisades.  N.  Y 

Land-Air,  Inc.,  HoUoman, 
N.  Mex. 

Land  Locofnotlcn  Lab. , 
Orckiance  Tank-Automotive 
Command.  Center  Line. 
Mich. 


73 
470 


83 
778 
784 

778 


380 


185 

384 
551 

154 

717 


Lansdale  Tube  Co. ,  Pa. 


175 
446 

735 
557 
571 

572 


PB  Nuinber 

146  297 

147  853 

146  620 

148  571 
148  173 

148  585 

147  897 

149  941 

146  206 

146  097 

149  817 

146  477 

150  224 

137  445 

146  831 

148  806 
148  807 
148  809 
148  810 

148  808 

149  106 
149  106 
149  107 
149  108 


149  589 


146  134 

147  UI 
150  345 


161  801 


138  056 
147  445 


145  849 
149  938 
149  496 

148  9% 


249 
331 

147  714 
147  713 

637 

778 

149  162 
149  161 

8 
117 

161  550 
161  699 

161  741 

136 
403 

137  849 
147  182 

146  683 


147  075 

148  598 
159  163 

146  980 

147  575 


146  774 

147  242 
149  277 
149  114 
149  372 
149  373 
149  376 


Source 

Leea,  Sidney.  Cambridge, 

Mass. 
Leicester  U.  (Ct.  Brit. ) 
Leyden  U.  (NetherUnds) 

Uege  U.  (Belgium) 


Life  Support  Systems  Lab. . 

Wright  Air  Development  Dlv. 

Wright -Patterson  AFB.  Ohio 
Lincoln  Lab. ,  Maas.  Inst,  of 

Tech. .  Lexington 


Linde  Co. ,  Indianapolis, 
Unfield  Research  Inst. , 
McMlnnvlUe,  Oeg. 


Ind. 


Link  Dlv. ,  General  Precision, 
Inc.,  Blnghamton.  N.  Y. 

Linle.  Arthur  D.  ,  Inc. , 
Cambridge,  Maaa. 


Lockheed  Aircraft  Corp. 
Burbank.  Calif. 

Lockheed  Aircraft  Corp. 
Marletu,  Ga. 

Lockheed  Aircraft  Corp. 

Palo  Alto.  CaUf. 
Lockheed  Aircraft  Corp. 

Siainyvale.  Calif. 


^ 

re  Number 

Source 
Loewy,  Raymond.  Associates, 

545 

149  409 

New  York 

18 

145  953 

Louisiana  Polytechnic  Inat. , 

65 

146  019 

Rust  on 

95 

146  020 

Louisiana  State  U. , 

65 

145  744 

Baton  Rouge 

216 

147  112 

457 

146  716 

607 

149  585 

684 

150  204 

745 

150  040 

Page       re  Number 


683 

39 
68 
154 
212 
223 
425 
649 
734 
780 
310 

20 
133 
289 

680 

134 
137 
173 
343 
396 

404 
425 
449 

493 

57 
278 

331 
680 

337 

20 
•  21 

40 
216 
249 
276 
289 


290 
301 
318 

320 

322 
323 
324 
328 

329 
335 
338 
340 
343 
444 
470 
471 

572 
592 
607 
610 
616 

619 
646 
674 
699 
739 
749 
765 


161  988 

161  675 
146  498 
146  979 
146  210 

146  054 
148  369 

147  347 
147  587 
147  010 
161  792 

146  496 

146  794 

147  987 

171  019 

161  711 
146  826 

146  011 
161  773 

148  430 

148  431 

149  401 

147  178 
161  835 

148  429 

146  776 

146  287 

148  381 
161  958 

147  666 

145  648 

145  647 
145  735 
147  366 
147  676 
147  677 
147  673 
147  674 
147  675 
147  672 
147  680 
147  669 

147  670 

148  078 
147  667 
147  668 
147  671 
161  811 
161  812 
147  681 
147  679 
147  682 
147  665 
147  678 

147  640 

148  399 
148  399-2 
148  399-4 

148  068 
161  907 

149  892 
148  941 
148  399-1 

148  399-3 

149  508 
149  327 
149  594 

147  815 

148  942 

149  969 

150  050 


209 

18 

17 

26 

254 

396 

541 


Louvaln  U.  (Belgium) 

Lovelace  Foundation, 

A  Ibuquerque,  N .  Mex . 
Lubrication  Lab. ,  Mass.  Inst 

of  Tech.,  Cambridge 
Lyman  Lab.  of  E^ysics, 

Harvard  U. ,  Cambridge, 

Maas. 

McCoy  Electronics  Co. .  Mo«ait 

Holly  Springs,   Pa. 
McDonald  Observatory.  Fort 

David,  Tex. 
MacDonald  Physics  Lab. , 

McGlU  U.  (Canada) 


691 
396 

542 

384 
189 


McGlU  U.  (Canada) 


McGraw-Hill  Book  Co. . 

New  York 
Madrid  U.  (Spain) 
Maine  U. .  Orono 
MalUnckrodt  Cbemical  Lab. 

Harvard  U. .  Cambridge, 

Mass. 


Mallory.  PR.,  and  Co.  , 
Inc. .  IndianapoUs,  Ind. 


Mallory- Sharon  Meula  Corp. 

Nlles,  Ohio 
Manchester  CoU.  of  Science 
>  and  Technology  (Gt .  Brit. ) 
Manchester  U.  (Gt.  Brit.) 

Manufaaurlng  Laba. ,  Iik.  , 
Cambi-ldge.  Mass. 

Marine  Corps  Development 
Center.  Quantlco,  Va. 

Marine  Lab. ,  U.  of  Miami. 
Coral  Gablea.  FU. 


Maritime  Administration. 

Waahington,  D.  C. 
Marquardt  Aircraft  Co. , 

Van  Nuys.  CaUf. 
Marsh,  Richard  W. 
Martin  Co. ,  Baltimore.  Md. 


MaryUnd  U. ,  College  Park 


81 
493 

154 

371 

23 
404 
545 
404 
545 
695 


579 
497 
136 


87 

263 

339 
493 

688 

40 
290 
572 

203 

179 

5 

116 

497 
625 

301 

258 
407 


209 

598 
185 
139 
717 
765 
120 


206 

249 
331 

337 
347 

380 

4M 


»4M 
464 

498 


93 


161  768 

145  90S 

161  544 

146  168 
138  285 
148  575 
148  730 

148  731 

149  477 
148  867 

146  640 

147  25J 

146  62$ 
161  719 


145  794 

148  151 

137  421 

146  354 

146  512 

146  536 

149  167 
148  324 
148  325 

150  188 
150  189 

161  894 

147  253 
147  095 


145  746 

145  748 

147  716 

146  185 

148  151 
148  152 
150  339 

161  659 

148  104 

149  013 

147  766 

146  833 
146  132 

146  133 

148  794 
161  920 

148  253 

147  718 
146  702 

146  704 

161  768 

149  888 
161  693 

147  155 
171  015 

150  550 
147  071 
147  072 
147  073 
147  074 
147  369 

146  274 

147  740 

148  180 
147  739 

147  937 
146  689 
146  690 

148  361 
148  362 
148  363 

146  642 

147  443 
146  677 


Source 

Maryland  U. , 
Park  (con. ) 


Page      re  Number 


College 


Massachusens  Inst,  of  Tech. 
Cambridge 


Massachusens  U.  ,  Amherst 


Material  Ub..  New  York 
Naval  Shipyard,  Brooklyn 


Material  Labs. ,  Puget  Sound 
Naval  Shipyard.  Bremerton, 
Wash. 

Materials  Advisory  Board. 
National  Research  Council. 
Waahington,  D.  C. 

Materials  Lab. ,  Wright  Air 
Development  Dlv.  ,   Wright - 
Panerson  AFB,  Ohio 


641 

674 
675 

680 
700 
745 
752 
764 


778 
789 
790 


24 

87 

129 

137 

185 

194 
203 
214 
263 
280 
290 
310 
330 
396 
404 


449 

458 

471 
478 
481 

498 
505 
601 
637 

694 
695 
700 
739^ 

793 
21 
130 
135 
136 
341 
392 
396 
736 
784 


154 

177 
452 
488 

602 


481 
603 


622 
623 


59 

62 

77 

81 

142 

222 

311 

320 

332 

481 

485 

596 

597 
601 


149  538 
149  952 
149  887 
149  953 

148  272 

149  883 

150  272 
150  3% 

149  331 

150  106 
150  110 
149  653 
149  539 

148  890 

149  835 

146  475 

145  727 

146  034 

147  387 
147  164 
147  165 
147  041 
146  032 

146  031 

147  691 

147  856 
161  790 
146  281 

148  153 
146  5% 
146  320 
146  567 
148  578 
148  871 
148  538 

146  335 

147  279 

148  565 
161  846 
161  884 

148  607 
161  902 

149  515 
149  517 
149  569 

148  069 

149  971 
149  461 
149  462 
149  512 
145  747 
137  691 
147  070 

147  095 

148  137 

148  138 
147  264 

149  482 
149  480 
149  481 

l4^  368 

147  370 
149  549 
147  241 
147  251 
161  912 


146  3C7 
149  781 


150  077-2 
150  077-1 


161  663 
146  278 
161  669 
161  687 
161  742 
161  752 
161  808 
161  793 
161  787 
161  838 
161  875 
161  881 
161  930 
161  918 
149  989 


Meulllc  Surfaces  Research 
Laba.  ,  Ltd.  Uxbndge, 
(G«    Brit  )  691 

Metallurgical  Lab.  ,  Norfolk 
Naval  Shipyard,  Portsmouth, 
Va  76 

Meuls  and  Ceramics  Lab. , 
Wright  Air  Develofxnem  Div. , 
Wright -Paneraoo,  AFB,  Ohl^     762 

Metala  Research  Lab. ,  Carnegie 
Um.  al  Tech. ,  Plnaburgh,  Pa.    266 

S4S 


Metcalf  Research  Lab.  ,  Brown 

U  ,  Providence,  R    I 
Metc\<  Research  Asaociates, 

Inc.,  Cincinnati,  Ohio 
Miami  U. ,  Coral  Gablea,  Fla. 

Miami  U  ,  Oxford,  Ohio 
Mldielaon  Laba.  ,  Naval 

Ordnance  Teat  Station,  China 

Lake,  Calif. 
Mlciiigan  Coll    at  Mining  and 

Tech. 
Michigan  State  U  ,  East 

Lanalng 

MictUpin  U. ,  Ann  Arbor 


641 

397 

325 
333 
627 
733 


799 
406 
607 


SoHrcs 

Pli|e 

PB  Number 

Materiala  Research  Lab  , 

U   of  CaUforma,  Berkeley 

505 

148  515 

7S4 

150  006 

MaterUls  Research  Lab. , 

Watertcnrn  Arsneal,  Mass. 

r7 

145  727 

339 

147  484 

343 

146  399 

426 

148  40» 

t 

4M 

146  M7 

^ 

148  901 

773 

148  408 

Mathematlca  Research  Center. 

U.  of  Wiscoaaln.  Madison 

33 

145  872 

65 

146  021 

66 

146  256 

146  257 

1S5 

147  023 

607 

148  930 

Mauch  l^abs  ,  Inc  ,  Dayroo, 

Ohio 

718 

150  140 

Max -Planck  Inatitut  (Ur 

&rBtniaigsforschung(Germany)  210 

147  110 

Maxaon,   W    L  ,  Corp.  , 

New  York 

40 

145  956 

Medical  ColJ    of  Virginia, 

Richmond 

536 

149  819 

Medical  Research  Council 

(Gt    Brit  ) 

124 

147  002 

Melaba,  Inc..  Palo  Alto, 

Calif. 

290 

146  323 

426 

148  403 

Mellon  Inat   ,  Plttshiirgh,  Pa 

263 

147  725 

465 

148  527 

572 

149  143 
149  144 

573 

149  145 
149  146 

620 

149  810 

718 

149  147 

784 

149  830 

Melpar  Inc. .  Falls  Church,  Va 

718 

149  751 

152  021 


161998 
171  014 

147  709 

148  141 
147  710 

147  772 

148  570 

149  474 

I 

146  408 

161  775 

147  786 
149  332 
|49  500 


b 


169 


Michigan  U    Coll    at  Engineer- 
lag,  Aoo  Arbor 


Midilgu  U.  Research  Inat. , 
Ano  Arbor 


121 
203 
486 
530 

531 

625 

747 

139 
223 
224 
277 

9 

24 
40 

78 


l|46i 

l|49  1 


48  474 

148  509 

^48  510 
137  804 
II47  004 
1|48  437 
604 

49  519 
1)47  260 

148  864 
146  740 

149  486 

116  775 
115  969 
1  15  967 
1  17  762 

1  15  787 
1  17  511 
US  893 
lil  667 


Source 

Michigan  U.  Research  Ina 
Ann  Arbor  (coo. ) 


Page      PB  Nianber 


•6 
1S» 
146 
1S4 

323 
SS 
436 


463 
413 


4n 

S42 

S73 
601 
631 

704 
713 

747 


Microwave  Aaaodates,  Inc. 
Burlington.  Maaa.  40 


41 


1S5 


290 
291 


427 
719 


Microwave  Engineering  Labs. , 
Inc. ,  Palo  Alto,  Calif.  41 


Microwave  Lab. .  Stanford 
U.,  CaUf 


Mlcro«rave  niyslcs  Lab. . 
Sylvania  Electric  Products. 
Inc  ,  Mounwin  View,  CaUf. 


155 
291 

41 

42 
155 
291 
347 
502 
503 

573 

574 

641 
790 


42 


,  155 

338 

427 

574 

790 
Microwave  Research  Inat.  , 
Polytechnic  Inst,  o*  Brooklyn, 
N.  Y.  42 

65 
90 

156 

292 

427 

491 
SIO 
574 


146  2S3 
146  501 
146  798 
138  247 
146  942 
137  829 
161  796 

146  563 

147  225 
147  968 
147  992 
147  993 

146  390 

147  261 

148  800 
148  801 

148  802 

149  363 
149  306 
148  803 
148  799 
148  804 

148  806 
152  062 
147  606 
147  607 

149  364 

145  958 

145  959 

146  494 

145  960 

146  015 
146  495 
146  795 

146  796 

147  428 
147  969 
147  982 
147  985 
147  986 
146  456 
149  609 

146  491 
146  492 

146  941 

147  994 

146  225 
146  696 
145  766 

145  968 

148  028 

146  326 

148  168 
146  348 

146  646 

149  248 
149  592 

148  333 

149  382 

149  247 

147  884 

150  376 


137  912 
145  809 

145  880 

146  789 

147  027 
146  533 

148  335 

149  412 
149  413 
149  299 


145  993 

146  179 
145  825 

145  896 

146  792 

147  084 
137  569 
146  124 
146  371 

146  372 

147  446 
146  321 
149  111 


Source 

Page 

PB  Number 

Microwave  Seaearch  Inat. . 

Pblytedmic  Inat   al  Bror*lyii 

, 

N    Y.  (con.) 

574 

149  112 

■ 

575 

146  451 
146  452 
146  453 

633 

148  897 

635 

146  328 

641 

146  454 

649 

146  526 

719 

147  612 
149  997 

Middle  Tennessee  State  Coll. , 
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147  684 

399 

148  588 

351 

147  690 

410 

147  025 

1.387 

148  587 

- 

147  131 
147  150 

162 

137  555 

432 
433 

146  374 
148  204 

295 

147  971 

445 

148  425 

147  972 

545 

149  791 

503 

148  316 

581 

148  758 

579 

149  027 

149  380 

580 

149  023 

149  543 

695 

147  958 

638 

149  159 

143 

147  407 

696 

150  173 

147  408 

725 

149  983 

147  409 

171  027 

144 

147  410 

731 

149  897 

147  411 

764 

149  727 

147  412 

774 

149  057 

Sunford  U. ,  CaUf. 

33 

137  986 

432 

146  104 

137  987 

170 

146  837 

80 

137  536 

171 

147  281 

97 

145  945 

181 

146  992 

190 

146  515 

312 

146  944 

345 

147  741 

441 

147  914 

• 

381 

149  286 

731 

150  017 

* 

416 
462 

148  750 
148  754 

162 

161  760 

' 

.  463 

148  504 
148  505 

5 

145  751 

. 

148  752 

69 

145  801 

148  753 

96 

138  142 

464 

148  183 

162 

146  426 

148  749 

163 

147  099  ' 

^. 

148  751 

173 

137  915 

495 

148  412 

224 

147  284 

507 

148  503 

225 

.147  360 

148  506 

295 

146  276 

148  507 

146  277 

558 

148  921 

147  014 

619 

1'48  508 

147  749 

149  506 

318 

147  692 

643 

148  552 

344 

146  272 

647 

147  799 

3«S 

147  932 

753 

150  340 

147  933 

754 

150  052 

432 

147  245 

786 

150  377 

500 

148197 

793 

147  896 

sn 

146  359 

Sutistical  I  jib  ,   Case  Inst. . 

147  336 

CleveUnd,  Ohio 

187 

146  872 

574 

148  333 

459 

147  747 

SW 

147  615 
149  406 
149  407 

Substlcal  Techniques  Re- 
search Group,  Princeton  U. 

609 

149  078 

149  408 

N.  J. 

'  187 

147  147 

Ml 

147  345 

609 

148  434 

149  402 

747 

150  404 

149  403 

798 

150  403 

609 

148  188 

SterUng  Chemistry  Lab.  .  Ya 

le 

643 

149  411 

•  U. ,  New  Haven.  Conn. 

393 

147  228 

660 

149  307 

Stevens  Inst,  of  Tech. , 

73« 

147  912 

Hoboken,  N.  J. 

75 

145  714 

149  406 

82 

145  881 

149  491 

93 

145  996 

776 

147  751 

504 

147  979 

101 


Sourc* 

Srewart  -  Warner  Electrcnica 

Corp  ,  Oucago.  Ill 
Stockholm  L'    (S»eden) 

S^hrama  Electrooic  Syatema. 
Walttaam.  Maaa. 


Syhraaia  Research  Laba. , 

Bay  aide.   N    Y 
Srracuac  U  .  Ithaca.  N.  Y. 
SrracuM  U.,  N^  Y. 


f»ge       n  N^her 


S^racuae  U 
N.  Y. 


Reaearcb  biK. 


Syatema  Development  Laba  . 

Hughea  Aircraft  Co.  ,  Culver 

Clry,  Cahf 
Syaiesia  Reaeaxch  Laba  ,  Inc. , 

Oayton.  Ohio 
Syxema  Technology,  lac. , 

IngJewood,  Calif. 

Teacher*  Coll  .  Columbia  U. . 

New  York 
Techmcai  Development  Center. 

Federal  Aviation  Agency, 

ludlanapolla ,  Ind. 

Technical  Oevelopmem  Laba. , 
Depi    o*  Heahh,  Education, 
and  Welfare.  Savannah,  Ga. 

Technical  Operatioaa,  Inc. , 
Burlington,  Maaa. 


Technical  Research  Group, 
Syoaaen,  N.  Y. 


Technical  U.  ,  Trondieim 

(Norway) 
Technical  U  ,  Vienna 

(Auatna) 


725 
389 


163 
500 
581 

47 
187 
459 

460 


791 


163 

164 

213 
215 
296 
345 

432 
582 


590 

125 

31 
188 

376 

725 

591 

137 
138 
444 
582 

52 
296 
643 
791 

131 

268 


269 


Tecfanion  Reaearch  and  Develop 
metN  Fouidatloa,  Ltd.  (Israel) 


,  Technlache  HochachuJe, 

Braunschweig  (Weat  Germany) 

hmache  HochachuJe, 
Darmsudt  (Weat  Germany) 
Technls£he  Hochschule. 

Karlsruhe  (West  Germany) 
Technische  Hochschule, 
Munich  (West  Germany) 


Technlache  HochachuJe, 

Vienna  (Austria) 
Tenneasee  U  ,  KnoxvlUe 


692 

187 
463 
757 

186 

47 

74 

74 
384 
399 
474 
9M 
619 
725 

474 

87 

129 

MO 


14*909 

1411562 
14)  813 

141 1  940 
14(1926 
1411732 
l«i734 
1*1  730 
!♦  731 
1*1  733 
141  414 
141  872 
141  885 


>«4 
14< 

14! 

14^ 

14< 

14< 

14: 

147 
147 
1 

I4t 


150 

161 

161 
161 

146 


147 


147 

147 

161 
161 
148 
149 


506 

785 

786 

148 

127 

950 

030 

868-1 

868-2 

093 

540 


287 
707 


538 
704 

181 


147  Ml 


M2 


219 
220 

751-1 
751-2 
854 
014 


145  793 

148  012 

149  789 

147  M5 

146  183 

146  055 

148  009 

148  Big 

148  911 
148  812 
148  806 
148  807 

148  808 

149  133 

1461)96 

147  "11 

150  157 

147  115 
146    84 

146  ^35 

145  155 

146  :09 
161  480 
146  137 
146^37 

149  578 

150  147 

146  710 

146  W 
147(117 

147  162 


Sofc* 

Texas  A.  and  M. 
CoUege  Sutloo 


P»ge       PB  Niwiber 


CoU. 


Texaa  A    and  M.  Reaearch 
Poutdation,  College  Station 


•7 
401 

546 

699 

146 
275 
532 
696 


Texaa  Agricultural  Experiment 
■    StatloD,  CoUege  Sutico  52 


S3 


54 


Texaa  Engineering  Experlmem 


Station,  CoUege  Station 
Texaa  Instrument  a.  Inc. , 

DaUaa 
Texaa  Nuclear  Corp  ,  Austin 
Texaa  U. ,  Austin 

Textile  Reaearch  Inm. , 
Princeton,  N.  J 


474 

581 
332 
488 
535 

19 
179 


Theoretical  Chemistry  Lab 
U.  of  Wiaconsin,  Madison 


TUtman  Langley,  Ltd. 
(Gt.  Brit.) 

Titanium  Metals  Corp    of 
America,  Torooto,  Ohio 

Tracer  lab.  Inc.,  Waltham.. 
Mass 

Training  Center  for  Experi- 
mental Aerodynamics 
(Belgium) 

Transistor  AppUcaticos,  Inc.  , 
Boston,  Maaa. 

Tranaitron  Electronic  Corp. , 
Wakefield,  Maaa. 

Trionica  Corp. ,  Madison, 
Wis. 

Tropical  Deterioration  Ad- 
mlniatratlve  Committee, 
Office  ot  Scientific  Reaearch 
and  Development 

Tufts  U  ,  Medford.  Mass. 

Tufts  U     School  of  Medicine, 
Boator,  Maaa. 


187 
507 
794 

M2 

754 

595 


687 


324 


558 


345 


313 


209 
125 
776 

U 


Tulane  U  .  Nr"  Orleana,  La 

Tulane  U     School  al  Medicine, 

New  Orleana,  La. 
Tung- Sol  Electric,  Inc., 

Bloomfiekl.  N.  J. 


Ultrasonic  sod  Electro- 
chemistry Research  Lab. , 
Weatern  Reserve  U. . 
Clevetand.  Ohio 

Ultrasonic  Corp. ,  (Cambridge, 
Mas* 

Ukraaonic  TeaOng  and  Re- 
search Lab. 

Ultraaomcs  Research  Lab. , 
Weatern  Reserve  U. , 
CleveUnd.  Ohio 

Underwater  Explosives  Re- 
search Lab  ,  Woods  Hole 
Oceanographlc  Institution, 
Maaa. 

102 


125 
385 

3ft} 

684 
126 
260 

257 

296 
339 
433 


135 

84 
144 

21 
302 


145  837 

146  534 
149  009 
149  010 
148  270 

161  769 
146  333 

148  858 

149  570 

150  181 

146  663 
146  664 
146  667 
146  668 
146  665 
146  666 
146  669 
146  670 
146  671 
146  847 
146  848 

146  849 

148  229 

147  345 

161  807 

148  142 

149  351 

145  903 
137  782 

146  509 

147  085 

148  435 

150  411 

150  359 
150  354 

150  079 
150  082 

150  124 


147  503 

148  556 
147  769 
161  813 


139  781 
147  286 
147  877 

146  236 
146  238 

146  239 

147  291 
146  660 
146  627 
150  026 

146  825 

147  697 

146  121 

147  988 
147  990 
147  989 


147  809 
146  500 
161  753 

145  899 

r 

148  667 


Source 

Union  Thermoelectric  Corp. 

Forest  Park,  lU 
United  Research,  Inc., 

Cambridge.  Maaa. 
Univeraal  Molded  Produas 

Corp.,  Bristol,  Va 
UiUverslu  degll  Sludl  dl 

Trieste  (Itsly) 
University  Coll. ,  Cork 

(Eire) 

University  Coll. ,  DubUn 

(Eire) 
University  Coll. .  Galway 

(Eire) 
University  Hospltala,  Iowa 

City 
Unlveralty  of  Southern 

California,  Los  Angeles 


University  cf  Southern 
California.   Engineering 
CeiKer,  Loa  Angelea 


P»ge       PB  Number 


Univeralty  of  Southern 
CaUfornla  School  al 
Medicine,  Loa  Angeles 

Upper  Air  Lab.,  U    of 

Colorado,  Boulder 
Upper  Air  Research  Labs  , 

U.  of  Utah,  Salt  Lake  City 
UppaaU  U.  (Sweden) 


( 


USAF  Radiation  Lab. ,  U.  ol 

Chicago.  111. 
UtahU.,  Salt  Uke  City 


VanderUlt  U. ,  Nashville, 
Tenn. 


Vanderbilt  U    School  of 
Medicine.  Nashville,  Tenn. 


Varlan  Associates, 
Calif. 


Palo  Alto, 


Vehicle  Research  Corp. , 
Pasadena.  Calif. 

Vertol  Aircraft  Corp. , 

Morton,  Pa. 
Victoria  U    of  Manchester 
Victory  PUstica  Co.  ,  Hudaon, 

Maaa. 
Vienna  U.  (Auatrla) 


Villanova  U,  Pa. 
Virginia  Agricultural  Experi- 
ment Station,  Blacksburg 


47 
416 

308 

19 

316 
749 

259 

685 

535 

125 
127 
495 


144 

171 
196 

220 
474 
495 
619 

754 


13 
684 

47 

139 
92 


204 
260 
389 
399 


684 

786 
787 

16 

51 

634 

680 

787 

255 


378 
54 

55 

304 

47 
164 
582 

416 


144 

346 

181 

28 

386 

487^ 

629 
766 
791 
273 

302 
316 
460 


145  885 
161  852 
147  593 

145  948 

146  100 
150  350 

.147  657 

149  434 

149  243 

147  287 

147  385 

148  432 


147  872 
147  300 

147  299 
146  871 

148  355 

146  719 

147  576 

149  958 
149  959 


146  240 
150  023 

137  836 

147  297 
145  859 
145  860 

145  866 

146  129 
146  305 
146  312 
146  742 
146  743 
146  744 
149  428 
149  581 
149  579 

146  480 

146  005 

148  186 

148  793 

149  475 

147  706 
147  706 

147  707 

148  564 

146  822 
146  824 
146  821 
146  823 
148  056 

146  P16 
146  790 
146  462 

146  523 
146  592 

146  903 

147  645 

147  021 

145  947 

146  956 
146  712 
146  713 
150  353 
150  358 
137  412 

148  193 

148  190 
146  350 
146  406 

146  473    : 


Source 

Page 

PB  Number 

Sourc« 

Virginia  Agricultural  Experi- 

Watertown Araenal  1  «ha. , 

ment  station,  Blacksburg  (ron 

)   512 

148  441 

Maaa.  (con.) 

609 

146  405 

Virginia  U. ,  Char loneavi lie 

382 

148  606 

626 

148  343 

638 

149  223 

Virginia  U. ,  Medical  School. 

Charlottesville 

385 

146  467 

VisiWUty  l*b. ,  U.  ofCsll- 

farnla,  San  Diego 

117 

147  599 

341 

147  597 
147  598 

639 

148  377 
150  154 

-■ 

Vision  Research  Uba. ,  U.  of 

Michigan,  Ann  Arbor 

12 

146  000 

Vitro  Laba. ,  Weat  Orange, 

N    J. 

164 

146  788 

433 

149  288 

Walter  Reed  Army  Inst,  of  Re 

search,  Waahlngton,  D.  C. 

688 

161  950 

WatervUet  Arsenal,  N.  Y. 

Warner  and  Swasey  Oba^va- 

tory,  Cleveland,  Ohl^ 

249 

146  282 

Warner  and  Swasey  cp. , 

New  York 

400 

146  636 

Warwick  Mllla,  Boaton.  Maaa. 

741 

150  265 

Washington  Square  Col\. , 

Wayne  SUte  U. ,  Detroit, 

New  York  U. ,  N.  Y. 

780 

147  880 

Mich. 

Washington  State  U. ,  Pullman 

400 

148  742 
161  866 

Washington  U. ,  St.  Louis,  Mo. 

67 

146  781 

68 

146  782 

187 

146  783 

188 

146  780 
146  784 

206 

147  144 

382 

148  177 

Washington  U. ,  St.  I«ils,  Mo. 

f 

School  of  Medicine 

382 

146  688 

Waahlngton  U.,  Seattle 

12 

146  242 

24 

146  193 

Weather  Bureau, 

88 

145  853 

Washington,  D.  C. 

121 

147  090 

Weather  Forecaatlng  Reaearch 

147  098 

Certer,  U.  of  Chicago,  111. 

. 

135 

147  070 

■»■ 

164 

146  840 

Weather  Servicea,  Inc. , 

214 

137  902 

Boaton,  Maaa. 

255 

147  695 

Welzmaim  Inat.  of  Science 

316 

146  295 

(larael) 

317 

146  296 

382 

148  593 

392 

148  138 

Western  Pishing  Line  C^o. , 

460 

148  139 

Glendale,  CaUf. 

495 

146  746 
146  747 
148  859 

Western  Ontario  U.  (Canada) 

J 

539 

Western  Reserve  U. , 

( 

609 

149  498 
149  868 

Cleveland,  Ohio 

f 

747 

147  890 

i 

^Washington  U. ,  Seattle. 

CoU    of  Ei^neering 
Washington  U. ,  Seattle.    Div. 
of  Counseling  and  Testing 
Services 


Waters  Associates, 
Pranungham,  Mass. 

Wstertown  Arsenal,  Maaa. 
Watertown  Araenal  Labs. , 
Mass. 


492 


69 
fl9 

376 

382 
460 
461 
680 
748 

553 

327 

76 
171 
190 
204 


217 
303 
320 

326 


327 


148  236 


145  797 

147  698 

146  463 
146  691 

146  412 

148  869 

147  273 
147  891 

147  773 

148  933 
148  934 

146  836 

145  890 
161  513 

147  280 

146  827 

147  159 
161  514 
146  161 
151  850 

146  163 

148  053 
151  814 
161  698 
161  822 

147  506 


Westlnghouse  Electric  Corp. , 

Baltimore,  Md. 


478 


482 
504 
590 
621 
625 
643 
441 
731 
732 

750 

754 

68 

188 
317 
345 
400 
496 
500 


747 
787 


695 

27 
271 

696 

220 
484 
792 

62 

20 

490 

2SS 

543 

692 

165 
582 


I  Westlnghouse  Electric  Corp. 
Bloomfield,  N.  J. 
Westlnghouse  Electric  Corp. , 
East  Pittsburgh,  Pa. 

Westlnghouse  Electric  Corp. , 

Elmira,  N    Y. 
Westlnghouse  Electric  Corp. , 

Lester,  Pa. 
Westlnghouse  Research  Labs. 

Pittsburgh,  Pa. 


758 

558 

559 


583 
296 


Wharton  School  of  Finance 
and  Commerce,  U.  of 
Pennsylvsnia,  Philadelphia 

White  Sands  Missile  Range, 

N.  Mex. 
Wiancko  Engineering  Co. , 

Paaadena,  CaUf.     . 


103 


re  Number 


151  812 
161  007 
161  516 
151  898 
161  473 
151  995 
161  048 
147  234 
147  277 
147  278 
147  235 
147  276 

147  279 
161  018 

148  122 

148  920 

149  334 
161  799 
146  997 
146  215 

145  817 

146  478 
161  475 

147  308 
146  396 

145  946 

146  766 

146  067 

148  023 

147  774 

148  184 
146  351 

148  762 
161  867 
161  868 

150  058 

149  759 

149  760 

161  995-1 

146  194 
146  368 

146  466 

146  421 
146  706 

150  041 

146  278 
145  648 

148  191 

147  706 
150  295 

148  070 

161  762 
147  130 
147  949 
147  950 

161  978 

149  613 

149  612 
149  614 

161  944 

161  782 


146 

138  058 

ao« 

161  718 

34S 

147  303 

400 

148  404 

4S3 

149  289 

621 

161  936 

7M 

149  572 

149  812 

274 

148  143 

,350 

148  145 

51 

146  697 

593 

150156 

Source 

Wlchiu  U. ,  Kanaaa 

Wlgley,  C.  (Gt.  Brit.) 
Wiley  Electronics  Co. , 

Phoenix,  Ariz. 
Willow  Run  Laba.,  U.  of 

Michigan,  Ann  Arbor 


Wlnzen  Reaearch,  Inc. , 

MinneapoUs,  Minn 
Wisconsin  U. ,  Madison 


Wisconsin  U.    School  of 
Pharmacy,  Madison 

Wolf  Research  and  Develop- 
ment Corp. 

Woods  Hole  Oceanographlc 
Institution,  Maas. 


Wright  Air  Development  Dlv. 
Wright -Paneraon  AFB,  Ohio 

X-Ray  and  Crysul  Analysis 
Lab. ,  Petmsylvanla  State 
U. ,  Univeralty  Park 

YaleU..  New  Haven,  Conn 


Yale  U    Obeervatory, 

New  Haven,  Conn. 
Yerkes  Observatory, 

Wllliama  Bay,  Wia. 
Zator  Co  ,  Cambridge, 

Mass 
Zemaoefc,  Heinz,  Vienna 

(Austria) 


Page 

PB  Number 

559 

149  483 

149  484 

324 

146  294 

165 

147  054 

9 

145  830 

145  831 

12 

145  785 

22 

145  973 

32 

146  870 

47 

145  786 

48 

145  991 

145  997 

68 

145  998 

80 

145  892 

85 

146  254 

92 

146  869 

97 

145  992 

122 

147  001 

188 

146  244 

213 

146  828 

214 

147  364 

215 

146  829 

217 

147  304 

339 

145  972 

461 

148  524 

602 

149  455 

638 

147  275 

726 

149  456 

772 

149  939 

149  940 

788 

ISO  183 

144 

146  511 

68 

146  212 

128 

146  830 

296_ 

ii?  922 

297 

147  924 

147  925 

147  926 

147  927 

147  928 

147  929 

298 

147  930 

317 

138  139 

147  867 

147  870 

461 

148  875 

484 

147  443 

673 

149  860 

696 

148  252 

697 

148  251 

150  049 

128 

408 

27 
349 
546 
551 
650 
699 

207 
419 


351 
501 
22 
256 
264 
393 
463 
535 
609 
681 
779 

583 

371 

799 

612 


146  756 

147  444 

146  245 

148  175 
148  892 
148  126 
146  570 
146 

161  306 
148  071 


147  860 
146  579 
146  175 

146  298 

147  858 
161  849 

148  568 

149  479 

146  450 

148  962 

147  893 

149  177 

146  3S4 

147  541 
149  4S2 
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